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MNOACHUTEJBHASA 3AIIMCKA
Pabouas nporpamma kypca «buonorus» i 6 kinacca coctaBieHa Ha OCHOBE
HopMaTHBHBIX JOKYMEHTOB:

- denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
denepannmny;

- npukaza Munnpocsemenuss Poccunm ot 22.03.2021 Ne 115 «O6 yTBepxkaeHuu
ITopsinka opraHu3aluu W OCYILIECTBJIEHUS O0pa30BaTENbHON JEATEIBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNbHbIM IPOrpaMMaM — OOpa30BaTEIbHBIM IPOTrPAMMAaM
HA4aJIbHOTO 0OILEro, OCHOBHOTO OOIIEro U CPeAHEro 0011ero o0pazoBaHus»;

- mpukaza Munnpocsemenuss Poccun ot 18.05.2023 Ne 370 «OO0 yTBepXIeHUHU

benepanbHOl 00pa3oBaTEILHON MPOrpaMMbl OCHOBHOTO 00111eT0 0Opa3oBaHus» (J1aee
— ®OIT O00);

- npukaza Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «O0 yTBepkIeHUU
dbenepaabHOrO rocyAapCTBEHHOI0 00pa3oBaTEIBbHOTO CTaHAApTa OCHOBHOTO OOIIEro
obpazoBanus» (nanee — ®I'OC OOO TpeTbero NOKOJICHUS);

- ycraBa MAOY «llaran-Mopunckas COILL»

-OCHOBHOI o0Opa3oBaTenbHOU nmporpammMbl OOO0.

[Iporpamma 1mo OWMOJIOTMHM HalpaBjicHa Ha (GOPMHPOBAHUE €CTECTBECHHO-HAYYHOU
TPaMOTHOCTH OOYYalOIIUXCS W OPTraHU3aINI0 U3YYCHHsI OMOJIOTHU Ha JESITeIbHOCTHOM
ocHOBe. B mporpamMme mo 6MOJIOTHH YIUTHIBAIOTCS BOBMOXKHOCTH YU4E€OHOTO MpeMeTa B
peanuzanuu  TpeboBanuii DPI'OC OO0 K T1IAHUPYEMBIM  JIMYHOCTHBIM U
METaINpeJMETHBIM pe3yJibTaTaM OOYYCHHS, a TaKXKe peanu3anus MEXIPeIMETHBIX
CBSI3€H ©CTECTBCHHO-HAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHUsI.

B nporpamme no OuoIOTHM OMPEEISIOTCS OCHOBHBIE IENH U3YYCHHsS] OMOJIOTUU
Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs, TUIAHUPYEMbIC PE3yJbTAaThl OCBOCHHS
MPOTPaMMBbI TIO OMOJIOTHH: JIMYHOCTHBIC, METApeIMETHEIC, IpeaMeTHbBIC. [IpeqmeTHbIC
TUTAHUPYEMBIE Pe3YIbTAThI IAHbI 711 KAKO0TO TOAa H3yUYCHUS OMOJIOTHH.

buonoruss pasBuBaeT MpPEACTABICHHUS O TO3HABAEMOCTH KHBOW TPHUPOABI U
MeTOo/ax e€ MO3HAHUs, MO3BOISACT CHOPMHUPOBATH CUCTEMY HAYUYHBIX 3HAHUH O YKUBBIX
CUCTEMaX, YMEHUS WX TOJydaTh, IPUCBANBATH U IPUMEHSATD B JKU3HCHHBIX CUTYAIIHSIX.

buonornyeckas moaroroBka obecrednBacT MOHMMAaHUE 00YUYAIONIUMHUCS HAYYHBIX
INPUHIIMIIOB  YE€JIOBEUECKOW JESATENHbHOCTHU B TPHUPOJAE, 3aKJIAJIbIBAET OCHOBBI
AKOJIOTUUECKOM KYJIbTYpbI, 3I0POBOTO 00pa3a KU3HH.

[ensmu wu3ydyeHUss OMOJIOTMM HA YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
SIBIISTFOTCSI:



(dbopMupOBaHHE CUCTEMBbI 3HAHUHM O MPHU3HAKAX M MPOLECccaxX KU3HEIACSATEIbHOCTH
OMOJIOrMYECKHUX CUCTEM Pa3HOTO YPOBHS OpraHU3aliiy;

dbopmupoBanue CUCTEMBI 3HaHUH’ 00 0COOCHHOCTSIX CTPOCHHS,
KU3HEACITEIFHOCTA OpTraHU3Ma YeJIOBEeKa, YCIOBUAX COXPAHEHUS €T0 370POBbS;

(dbopMupOBaHUE YMEHUI IPUMEHITh METOAbI OMOJIOTMUYECKON HAYKH JIJISl U3y4EHUs
OMOJIOrMYECKUX CUCTEM, B TOM YMCJIE OPTaHNU3Ma YEJIOBEKa;

dbopMuUpOBaHHE YMEHHH HCHOJB30BaTh HWHPOPMAIIMIO O  COBPEMEHHBIX
JOCTHXKEHUSIX B 00JacTH OMOJIOTMM JUIsl OOBSICHEHMSI MPOLECCOB M SIBJICHUN >KUBOM
OPUPOJIBI U KUZHEACITETbHOCTH COOCTBEHHOTO OPraHU3Ma;

dbopMHpoBaHUEe YMEHHH OOBICHATH PpPOJb OWOJOTMM B  MPAKTHUYECKOU
JeSTELHOCTH JIOJICH, 3Ha4YeHHWE OWOJIOTMYECKOTO pa3HOOOpas3wsi UIsi COXPaHECHHUS
ouocdepsl, MOCIENCTBUS ACSITEIFHOCTH YeIOBEKA B IPUPO/IE;

(dbopMUpOBaHUE HKOJIOTUYECKON KYyJIbTYpPhl B LIEISX COXpaHEHHs] COOCTBEHHOIO
3JI0POBBSI M OXPaHbl OKPY’KaIOLIEH cpebl.

JocTmkeHne 1ene mporpaMMbl O OHOJOTHH O0ECTIEUMBACTCS pPEIICHUEM
CIIEIYIOIINX 3a/1a4:

npuobpeTeHre 00yYalOIMMUCSA 3HAHUM O XUBOM HPHUPOJE, 3aKOHOMEPHOCTSIX
CTPOEHMSI, KUZHEACITEIbHOCTU U CPeooOpa3yIouiel poju OpraHu3MoB, YEJIOBEKe Kak
OMOCOIIMANIbHOM ~CYLIECTBE, O pOJM OHUOJOTHYECKOM HAyKd B MNPAKTHYECKOU
JICATSIILHOCTH JIFOCH

OBJIQZICHUE yMEHUSAMHU  TPOBOAUTH  HCCIEAOBAHHA C  HCIOJIb30BAHUEM
OMOJIOTUYECKOTO O0OpYy/JOBaHMSI W HAOMIOJACHUS 3a COCTOSHMEM COOCTBEHHOIO
OpraHu3Ma;

OCBOCHHE MNPUEMOB pabOTHI ¢ OMOJOTHMYECKOW HMH(OpMaUueld, B TOM YHUCIE O
COBPEMEHHBIX JIOCTIDKEHUSAX B oOjacTu Ouooruu, €€ aHaau3 W KPUTHYECKOoe
OLIEHUBaHUE;

BOCTIUTaHWE OHMOJOTHMYECKH W IKOJOTUYECKH TPAMOTHOW JTUYHOCTH, TOTOBOW K
COXPaHEHHUIO0 COOCTBEHHOTO 37I0POBbsI K OXpaHbl OKPYKAIOIIEH CpPe/Ibl.

OO1mee 4YMCIO YacoB, OTBEIEHHBIX JII M3Y4YE€HUS OHOJIOTHH, COCTaBISIET: B 6
kiacce — 34 gaca (1 yac B HeZIeN0).

[Ipemnaraemerii B mporpaMMe MO OHOJOTHM TIepeYeHb JTabOpaTOPHBIX U
NPAaKTHUECKUX paboT SBISIETCS PEKOMEHJATENbHBIM, YYWTENbh JelaeT BBIOOp
OpOBEJCHUS J1a0OpaTOPHBIX pabOT W  OMNBITOB C YYETOM HWHAMBHIYaJbHBIX
0COOEHHOCTEN 00y4arolnXCsl, CIUCKA SKCIIEPUMEHTAIIBHBIX 3a/1aHUH, MIPEeIaraéMbIX B
pamMKax OCHOBHOT'O TOCYIapCTBEHHOTO YK3aMEHa M0 OMOJIOTHH.

COILEPKAHUE OBYUEHUA

Tema 1. O01ue 3aKOHOMEPHOCTH KU3HU (5 )

* buonorus — Hayka O XKMBOM mupe buonorums — Hayka, uccienyromas xu3Hb. M3ydeHue
npupoabl B oOecriedyeHHH BbDKHBaHUS Iojeil Ha 3emiue. buomormss — cucrema pasHBIX
Ouonornueckux odactedt Hayku. Posb OMOIOTHY B TIPAKTUYECKOM JIEATSIIBHOCTH JIFO Ik



MeTobl OMOJIOTHYECKUX UCCIe0BaHUH MeToabl M3y4YeHHUs )KUBBIX OPraHU3MOB: HaOIIO/ICHHE,
U3MEpeHne, CpaBHEHHE, OIMCaHHe, HKCIEPUMEHT, MojaenupoBaHue. [IpaBmma paboTHl B
KabuHeTe OMOJIOTHH ¢ OMOJIOTUYECKUMH MPUOOPaMHU U HHCTPYMEHTAMU

OOmme cBoiicTBa JKUBBIX OpPraHu3MoB OTIMYUTENbHBIE NPU3HAKH JKHMBOTO M HEKUBOTO:
XUMHUYECKMH  COCTaB,  KJIETOYHOE  CTpPOeHHe, OOMEH  BeleCTB, pa3MHOXCHHE,
HACJEJCTBEHHOCTh, M3MEHYMBOCTb, POCT, Pa3BUTHE, PA3APaKUMOCTb. B3aMMOCBS3b KHBBIX
OpPTraHU3MOB U CpPebl

Mmuoroo6paszue (opm xu3Hu Cpenbl KW3HM Ha 3eMjie U MHOTOOOpaswe WX OpraHu3MOB.
Knerounoe pazHooOpa3ue opraHu3MoOB M HX IapcTBa. Bupycbl — HekseTouHast popma >KU3HU.
Paznoo6pa3zue 6mocuctem, oToOpaxaroiiee CTpPYKTYpHbIE YPOBHU OpTaHU3aIUN KU3HU

Tema 2. 3aKOHOMEPHOCTH KM3HU HA KJIEeTOYHOM YpoBHe (10 4)

Mmuoroo6pasue kietok OO6oOiieHne paHee H3y4yeHHOro MmaTepuana. MHoroobpasue THIIOB
KJIETOK: CBOOOJIHO’KMBYIIME U 0Opa3yIOLIUe TKaHH, POKAPUOTHI, IYKapuOThl. Poib yuéHbIX B
U3YYEHUU KIICTKH.

Xumudeckue BemiecTBa B kiueTke O000menne panee uzydeHHoro Marepuana. OcobeHHOCTH
XUMHYECKOTO COCTaBa JKMBOM KJIETKM M €ro CXOJACTBO Yy pa3HbIX THUIIOB KIJIETOK.
Heoprannueckue u opranuyeckue BemiecTBa kieTkd. CopepaHMe BOJbI, MUHEPAIbHBIX
coJiel, YrJeBOJOB, JIMIUIOB, OETKOB B KJIeTKe U opraHuzme. HWx ¢Qyskuuun B
YKU3HEESATENbHOCTH KIIETKU

Crtpoenue kinetku CTpYKTypHbBIE YacTH KJIETKU: MeMOpaHa, SApo, IUTOIIIa3Ma ¢ OpraHOUuIaMU
Y BKJIIOUCHUSIMU

Opranounsl kiIeTkh U uX GyHKOUM MeMOpaHHble U HeMeMOpaHHbIE OPraHOUBbI,
OTJIMYUTEIHHBIE OCOOCHHOCTH UX CTPOCHUS U (PYHKITUH

OOMmeH BelIecTB — OCHOBa cyllecTBOoBaHUA KieTKu [lonsarue o0 oOMeHe BelIeCTB Kak
COBOKYITHOCTH OMOXMMHYECKUX PEAKIUH, O00ECIEeUMBAIOUINX >KU3HEICIATEIBHOCTD KIIETKH.
3HaueHNe aCCUMUJISIIUM U TUCCUMUISILIMY B KieTKe. PaBHOBecue YHepreTuyecKoro COCTOSIHUS
KJIETKH — o0ecredeHne e€ HopMalbHOrO (yHKIIMOHUPOBAHUS

buocunres Oenka B xuBoi kietke. [loHsTre o Onocunrese. DTamnbl cUHTE3a OeNKa B KIIETKE.
Posb HYKJIEMHOBBIX KHCIIOT 1 pUOOCOM B OMOCHHTE3€E OETKOB

buocunres yriesomoB — ¢dotocunte3 [lonsiTHe 0 (oTocuHTE3e Kak Mpolecce CO3AaHUS
yIJIE€BOAOB B XHMBOW KieTke. J[Be crammu (OTOCHHTE3a: CBETOBas M TEMHOBas. Y CIOBHSA
npoTekaHusi (OTOCHHTE3a U €0 3HAUCHUE JJISl IPUPO/IBI

Obecnieuenue kjeTok oHepruedd [loHsATHE O KIETOYHOM JABIXaHUM Kak O Ipolecce
oOecrieueHus kieTku oSHeprued. Craguu  KIETOYHOIO  JIbIXaHUS:  OECKUCIOpOJHAs
(epmenTaTHBHASA, WM TIUKOIW3) M KHCIOpOAHAs. Poilb MHUTOXOHApHI B KICTOYHOM
JIBIXaHUU

PasmHOXEeHHE KIICTKH U € KU3HECHHBIN UK Pa3sMHOKEHHE KIIETKH ITyTEM JIeJICHHSI — 0o011Iee
CBOICTBO KJIETOK OJHOKJIETOUHBIX M MHOTOKJIETOUHBIX OopraHu3MoB. KierouHnoe nenenue y
MPOKAPUOT — JICJICHUE KJIETKU HaABoe. JleneHue KIEeTKU y 3yKapuoT. Muto3. ®@a3sl MUTO3A.
JKvi3HeHHBIN UK KIeTKu: uHTepdasa, MuTo3. Pa3neneHue KIeTOYHOro COAEPKUMOTO Ha JIBE
JIOUEPHUE KIIETKU.

JlaGopaTopHbie pabOTHI:

1. MHuorooOpasue KIeTOK 3yKaproT. CpaBHEHHE PACTUTEIbHBIX U )KUBOTHBIX KJIETOK
2. PaccmarpuBaHne MUKPOINPENApPATOB C JACIAIUMUCS KIETKaMU

Tema 3. 3aK0HOMEPHOCTH KHU3HH HA OPraHU3MEeHHOM ypoBHe (17 1)

Opranu3sMm — OTKpbITasi xuBas cucrema (Ouocucrema) OpraHu3M Kak >KHMBasi CHUCTEMA.
KoMmmnoHeHTsl cucTeMbl, UX B3auMOJEHcTBHE, Oo0ecreunBaromiee MeJIOCTHOCTh OMOCHUCTEMBI
«opranusmy. Peryssius nporeccoB B OMocucTeme

bakrepuu u Bupycsl PazHoobpasue hopM opraHM3MOB: OJJTHOKJIETOUHbIE, MHOTOKJICTOYHbIE U
HEKJIeTOUHbIe. bakTepuu Kak OJHOKIETOYHBIC [OSIFICpHBbIE OpraHu3Mbl. Bupycbl kak



HekJeToyHast hopMa Ku3HU. OTIHYUTENbHBIE 0COOCHHOCTH OAaKTepUil W BHPYCOB. 3HAUCHUE
OakTepuii 1 BUPYCOB B MPUPOJIC

PacTurenbHbIi OpraHu3M U ero 0coOeHHOCTH [ J1aBHbBIE CBOICTBA pacTeHU: aBTOTPOPHOCTD,
HECIIOCOOHOCTh K aKTHBHOMY IEPEABIKEHHUIO, pa3MEIIeHHEe OCHOBHBIX 4YacTel — KOpHS U
nobera — B ABYX pa3HbIX cpenax. OCOOCHHOCTH PAaCTUTENLHON KIETKU: MPUHAICKHOCTD K
JyKapuoTaM, HaIW4YUe KIETOUYHOM CTEHKH, IUIaCTUA U KpYNHBIX Bakyoised. CrocoObl
Pa3sMHOKEHUS pacTeHHii: mooBoe u Oecrionoe. OcOOEHHOCTH MOJIOBOTO pa3MHOKEHHs. THIIbI
0€ecI10JI0oro pa3MHOKEHHSI: BET€TaTUBHOE, CIIOPaMHU, JIEJICHUEM KIIETKU Ha/IBOE

Muoroo0pa3ue pacTeHuil u 3HaueHue B npuponae O0oOeHne paHee H3y4eHHOr0 MaTepHara.
MHoroobpa3ue pacTeHuid: CIOpoBbie W ceMeHHbIe. OCOOCHHOCTH CIIOPOBBIX PACTCHHIA:
BOJIOPOCJIE, MOXOBHUJHBIX, IANOPOTHHUKOB, XBOIIEH M IUIAYHOB; CEMEHHBIX pPAaCTCHUM:
TOJIOCEMEHHBIX M I[BETKOBBIX (MOKpbITOceMeHHBIX). Kiacesl otaena L{BeTkoBble: 1ByAOIbHBIE
¥ OJJHOOJIbHBIE pacTeHuA. OCOOCHHOCTH M 3HaYEHHUE CEMEHHU B CPAaBHEHUH CO CIIOPOii
Opraam3mMbl  mapctBa TpuOOB ¥ JIMIMAWHWUKOB ['puOBI, HMX CXOJACTBO C JPYTUMHU
YKapUOTUYECKHUMHU OpraHU3MaMH — pPACTEHUSIMU U KUBOTHBIMU — U OTJIMYKE OT HUX.
Cnemuduyeckue cBoicTBa TpuOOB. MHOrooOpasue M 3HaYe€HHWE TPUOOB: TIUIECHEBBIX,
NUIAMIOYHBIX, Mapa3uTUYeCKuX. JIMIIaifHUKN Kak 0COOble CHMOMOTHYECKHE OPTaHU3MBI; HX
MHOTO00pa3ue 1 3HaYCHUE

KuBoTHBI oOpraHusM © ero ocoOeHHOCTH. (OCOOEHHOCTH JKMBOTHBIX OPTaHU3MOB:
NPUHAUIEKHOCTh K JyKapuoTaMm, TeTepoTpOPHOCTh, CHOCOOHOCTh K  aKTUBHOMY
MEPEIBIKEHIIO, 3200Ta O MOTOMCTBE, MOCTPOMKa >KuiuIl (THE3A, HOp). JleneHne KUBOTHBIX
no cmnocobaM J00bIBaHMS THIIU: PACTUTENbHOSAHBIE, XMWIIHbIE, Mapa3UTUYECKUE,
najaibIIUKK, BCEsTHbIE

MHuoroobpa3ue >KMBOTHBIX JlemeHne >KWMBOTHBIX Ha JBa moamapctsa: [Ipocreiimme u
Muoroxkierounsie. OCOOEHHOCTH MPOCTEUIINX: PACIPOCTPAHEHUE, TTUTAHUE, MEPEIBIKEHHE.
MHoOrokneTouHbple >KMBOTHBIE: OECIIO3BOHOYHBIE W TO3BOHOYHBIE. OCOOEHHOCTH pa3HBIX
TUTIOB 0€CITO3BOHOYHBIX JKUBOTHBIX. OCOOCHHOCTH THTAa XOPAOBHIE

CpaBHEHHE CBOWMCTB OpraHum3Ma 4elioBeKa M >KMBOTHBIX (O000IIeHHe paHee H3YyYEeHHOTO
Marepuana. CXOACTBO YeJNOBEKa M KMBOTHBIX. OTIMYME YelIOBEKa OT XKMBOTHBIX. CHUCTEMBI
OpraHOB Yy 4eJIOBEKa KaK OpraHu3Ma: NUIIEBapUTENIbHAsI, [bIXaTelbHas, KpPOBEHOCHas,
BbIenUTeNbHAsA. OpraHbl 4YyBCTB. YMCTBEHHBIC CIIOCOOHOCTH ueloBeKa. [IpuduHBI,
00yCIIOBIHMBAIOIINE COIIMATILHBIE CBOMCTBA YeIOBEKa

Pa3MHOXeHHE KUBBIX OpraHu3MoB THITBI pa3MHOKEHU: MojoBoe U Oecnonoe. OcoOeHHOCTH
MIOJIOBOIO  PAa3MHOXKEHMS: CIUSHUE MYXKCKUX UM JKEHCKHUX TaMeT, OIUIOJOTBOPEHHUE,
oOpa3oBaHue 3UroThl. becrnonoe pasMHOXKEHHE: BereTaTuBHOE, 00pa3oBaHHE CIOp, JEJICHHE
KJIETKM HajBoe. buosjormueckoe 3HaueHHE MOJOBOro M Oecrosioro pasmHoxkeHus. CMeHa
MOKOJIEHUI — 0ecIioyoro 1 MOJI0BOr0 — Y KUBOTHBIX U PACTEHUH

NunuBunyanpHOe pa3ButhHe opranu3mMoB llonstre 00 oHrorenese. Ilepmoapl oHTOreHe3a:
SMOPHOHABHBIA U TOCTIMOpUOHANbHBIN. CTanuu pa3BuUTHA 3MOpPHOHA: 3UTOTa, APOOJIEHHE,
ractpyia ¢ auddepeHunanueil KJIeTok Ha SKTOAepMY, SHTOJEPMY U ME30/IepMYy, OpraHOreHe3.
OcobeHHOCTH TIpoliecca pa3BUTHA 3MOpPUOHA, €ro 3aBUCHUMOCTBh OT cpeibl. OcoOeHHOCTH
MOCTAIMOPHUOHANILHOTO pa3BUTHs. Pa3BUTHE >KMBOTHBIX OpPraHM3MOB C MpeBpalleHueM u 0e3
MpeBpalCHH

O0pa3oBaHre MOJOBBIX KJIETOK. Meio3 TloHsATHE O IUIIOWIHOM M TaIIOMJIHOM Habope
XpOMOCOM B KieTke. JKeHCKHe M MYy>KCKHE TIOJIOBBbI€ KJIETKH — TraMeThl. Melo3 Kak 0coOBIH
Tin naeneHust kietku. [lepBoe m BTOpoe neneHue menosa. [loHsTue o crepMaroreHese u
ooreHese

N3ydyenne MexaHW3Ma HacJleACTBEHHOCTH Hawano wuccienoBaHuid HACIEICTBEHHOCTH
opranu3moB. llepBeiii Hayunbelii Tpyn I. Mennens u ero 3HauyeHue. JlocTkeHus
COBPEMEHHBIX HCCIEJOBAaHUN HACJIEACTBEHHOCTH OpPraHU3MOB. YCIOBUS [UIsl AKTHBHOIO
Pa3BUTHS UCCIIEIOBAHUN HACIEICTBEHHOCTH B XX B.

OCHOBHBIE 3aKOHOMEPHOCTH HACIEACTBEHHOCTH OpraHu3MoB [loHsATHE O HAacIeACTBEHHOCTH U
croco0ax mepenayu MPU3HAKOB OT poauTeneil moromMcTtBy. Habop XpoMocoM B opraHusMe.
I'en u ero coiicTBa. 'enoTun u dpenoTun. MI3MeHUYNBOCTH U €€ IPOSBIICHUE B OPTaHU3ME



3aKOHOMEPHOCTH U3MEHYHBOCTU. [loHSATHE 00 M3MEHYMBOCTU M €€ POJIU JUISI OPTaHWU3MOB.
HacnenctBennas WU HEHACJIEICTBEHHAs  HW3MEHYHWBOCTE. Tunel HacJeqCTBCHHOU
(T€eHOTUMTMYECKOI) N3BMEHYMBOCTH: MyTAalIMOHHAS, KOMOMHATHBHASL.

HenacnenctBennass wu3MeHUYMBOCTH [loHsATHE O HeHacieacTBeHHOW ((peHoTHUIIMUecKoi)
W3MEHYHMBOCTH, €€ MPOSIBIICHUN Y OPTaHU3MOB U POJIU B UX JKU3HEIEATEIHHOCTH. 3HAKOMCTBO
C IpUMepaMH HEHACJIEICTBEHHOW N3MEHYUBOCTH Y PACTEHUM U KUBOTHBIX.

OcHoBBI cenekuuu opraHu3MoB [loHstue o ceneknuu. McTopust pa3BUTHS CENEKIUU.
Cenexuusi kak Hayka. OOIIne METOIBI CEJIEKIUU: MUCKYCCTBEHHBIN OTOOp, rHOpuan3aius,
myTtareHe3. Cenekius pacTeHUi, KUBOTHBIX, MUKPOOPTaHU3MOB. VIcronbp30BaHHEe MUKPOOOB
YEJIOBEKOM, MOHATHE O OMOTEXHOIOTHH

JlaGopatopHbie pabOTHI:

3. BrisBiieHHe HACEACTBEHHBIX U HEHACIIECTBEHHBIX MPU3HAKOB Y PACTEHHUM pa3HbIX BUJOB
4. HW3ydeHue U3BMEHYMBOCTU y OPTaHU3MOB

Tema 4. 3aK0HOMEPHOCTH NPOUCXOKACHUSA W PA3BUTHS KU3HHU Ha 3emute (20 1)

[IpencraBieHuss 0 BOSHMKHOBEHUM JKU3HM Ha 3e€MJI€ B MCTOPUU €CTECTBO3HAHMA [ MIOTE3BI
npoucxoxaeHus xu3Hu Ha 3emite. OnbiTel @. Pequ u JI. [lactepa, onpoBepraroiye rurnoTe3sl
0 CaM03apOXKAECHNUN KU3HU

CoBpeMeHHbIe NIPEJCTAaBICHNU O BOSHUKHOBEHMHU >KHM3HU Ha 3emuie bruoxumudeckas runoresa
A.N. Onapuna. YcnoBusi BOSHUKHOBEHHUS KU3HU Ha 3emiie. ['unoresa . Xonaeiina
3HayeHue (oTocHHTE3a M OHOJOIMYECKOrOo KpPYroBOPOTa BELIECTB B PA3BUTUU KU3HU
Oco0eHHOCTH TEepBUYHBIX OpraHu3MoB. [losiBieHne aBTOTPO)OB — HHMAHOOAKTEPHIl.
N3menenus ycnoBuil xu3Hu Ha 3emie. [Tpuunnsl n3menenuii. [lossnenne 6unocdepsl

Oranel pa3BUTUs XU3HU Ha 3emie OOIiee HanpaBieHUE SBOIOLUM KU3HU. Opbl, IEPUOABI U
AMOXU B UCTOPUH 3eMili. BbIxoa opraHn3MoB Ha Cylly. DTarbl pa3BUTHS KU3HU

Wnen pa3BUTUS OpraHMYECKOrO0 MHpa B OHMONIOTMH BO3HHMKHOBEHHE HAEH 00 HBOIIOIUH
s)kuBoro Mupa. Teopus sBosonuu JK.-b. Jlamapka

Yapnz J[apBuH 00 »5Bomonuu opraHudeckoro wmwupa VccnemoBaHus, TpoBenEHHBIE
Y. lapprHoM. OCHOBHBIE MTOJIOKEHHS 3BOJIOLUN BUOB, U3J10KEeHHbIE [lapBuHOM. JIBHXKyIIMe
CHJIBI TIPOIIECCA IBOJIOIUH: U3MEHYHBOCTh, HACJIEACTBEHHOCTh, OOphOa 3a CyIIeCTBOBaHUE H
ecTeCTBEHHbII 0TOOp. Pe3ynbrarel sBomtonuy. 3Hauenue padbot Y. lapBuna

CoBpemeHHbIe NpeCcTaBIeHus: 00 3BOJIIOLUU opranndeckoro mupa Ilomymnsiuus kak eauHuna
HBOJIOIMH. BaxkHel1e NOHATHS COBPEMEHHOH TEOpUH 3BOJIIOLIUU

Bun, ero kpurepun U cTpykrypa Bua — ocHOBHas cucremarudeckas enuHuna. [IpusHaku
BUJA Kak ero kpurepuu. [lomynsinun — BHYTPUBHUIOBasi TPYNITUPOBKA POJICTBEHHBIX OCOOEH.
[Momynsitust — opMa CyIiecTBOBaHUS BUIA

[Tponieccel oOpazoBanust BuaoB BupgooOpasosanue. IlonstHe o MukposBomtouuu. Tumsl
BHJ1I000pa30BaHus: Teorpaduueckoe U OMOJIOTrHIECKOe

MakposBomonys Kak IpoLEecC MOSBICHUS HAJBUIOBBIX TPYII OPraHU3MOB YCIIOBUS H
3Hadenue auddepennumanmu Buaa. IlonsTre o MakposBomtoiuu. JlokazaTenbCcTBa Mpolecca
HBOJIOIMM:  MAJCOHTOJIOTMYECKHE,  3MOpPUOJIOTHYECKUE,  aHaTOMO-MOpP(OIOrnyeckue
(pyZIMMEHTBI U aTaBU3MBI)

OcHoBHbIe HampaBieHus s3Bosounu Ilporpecc u perpecc B xuBom mupe. Hampasnenus
OMOJOTUYECKOTO Mporpecca: apoMopd 03, UuoaIanTalus, ooIas 1ereHepalus OpraHu3MoB
[TpuMepbl HBOIOLMOHHBIX MpeoOpa3oBaHUM JKUBBIX OpraHu3MoB (OO0o00IIeHHe paHee
M3Y4YEHHOTO Marepuaja 00 3BOJIONUH. DBOIIOLUS — JUINTENbHBIA MUCTOPUYECKUH IpOILECC.
DOBOJIIOLMOHHBIE IPe00Pa30BaHMs )KUBOTHBIX U PACTCHUNA. Y POBHHU IpeoOpa3oBaHUM
OcHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIMH 3aKOHOMEPHOCTH OHOJOTMYECKOM 3SBOJIOLUN B
npupoae: HeoOpaTHUMOCTh  IIpollecca, HPOTPECCUBHOE  YCIOKHEHHE (GOpM  KU3HH,
HEIPOrpaMMUPOBAaHHOE Pa3BUTHE KU3HU, aJalITAllH, [TOSIBJICHHE HOBBIX BUJIOB.

YenoBek — MpencTaBUTENb >KMBOTHOTO MHpa OBOMIOLMSA INpuMaToB. PaHHue mnpeaku
npuMartoB. ['omuHNIBl. COBpEMEHHBIE YETOBEKOOOPa3HbIE 00€3bsSHbI



DBOJIOIMOHHOE TMPOUCXOXKJCHHE 4YelloBeka HakoruieHne (akToB O TPOUCXOXKICHUU
yenoBeka. JlokazaTrenbCcTBa pOJICTBA 4EJIOBEKa M KUBOTHBIX. Bakuelimme ocoOeHHOCTH
opranm3Ma 4desjoBeka. [IposiBieHrne OMOJOrHYeCKHX U COLUATBHBIX (PAKTOPOB B UCTOPHUECKOM
Mporiecce MPOUCXOXKICHUS desloBeka. OOIIeCTBEHHBIM (CONMANbHBIN) 00pa3 KWU3HU —
YHUKAJIbHOE CBOMCTBO 4€JIOBEKA

Pannue stamnbl 3BostonMU yenoBeka PanHue npeaku venoBeka. Ilepexon Kk MpsMOXOKICHHUIO
— BBIJAIOLIUNCA 3Tal 3BOMIONUU ueioBeka. CTaguu aHTPONOreHe3a: MPEAlIeCTBEHHUKH,
YEJIOBEK YMEJbIN, IPEBHENIIINE JIIOIH, IPEBHUE JIFO]IA, COBPEMEHHBIIN YEJIOBEK

[loznHue 9rambl  3BOJMIONUU  4YelloBeka PaHHME HEOaHTpONbl —  KPOMAaHBOHIIBI.
OTnuuuTenbHble NMPU3HAKU COBPEMEHHBIX JIoeH. buoconumanbHas CyIIHOCTH 4YellOBEKa.
Brnusiaue coumanbHBIX (DaKTOpPOB Ha JEHCTBHE ECTECTBEHHOTO OTOOpa B HCTOPUYECKOM
pa3BUTUU YETIOBEKA

YenoBeueckue pachl, UX POJCTBO U MPOUCXOXKACHUE YUenoBeK pasyMHBII — MOIUMOPQHBIA
Bu. [lonstue o pace. OcHoBHbBIE THIIBI pac. [IponcxoxaeHue u poacTBO pac

YenoBek Kak >KUTENb OWOChEpbl W €ro BIHMsSHHE Ha mpupoxy 3emin UenmoBeK — KHUTEThb
onoceprl. BnusHue demoBeka Ha Oumocdepy. YCIOKHEHHE W MOIIHOCTh BO3JEHCTBUS
yenoBeka B orocepe. CoxpaHeHHUe )KU3HHA Ha 3emiie — TiIaBHas 3a7a4ya 4eJI0BeUecTBa
JlaGopaTtopHast paboTa:

5. Tlpucnocob6ieHHOCTh OPraHU3MOB K Cpeie OOUTaHUS

Tema 5. 3aK0HOMEPHOCTH B3aMMOOTHOIIIEHUII OPraHu3MoB H cpeabl (15 4)

VYcnoBus xu3Hu Ha 3emse Cpenbl KM3HM OPraHM3MOB Ha 3emile: BOJHAs, Ha3e€MHO-
BO3/yIlIHAs, MMOYBEHHAs, OpraHU3MEHHas. YCJIOBMS KU3HU OPraHMW3MOB B pa3HBIX cperax.
Okonoruueckue (pakTopsl: aOMOTHYECKHE, OMOTHYECKHE U aHTPOIIOTEHHBIE

OO0mue 3aKoHBI JEHCTBUS (DAKTOPOB Cpelapl HA OPTraHW3MBl 3aKOHOMEPHOCTH JICUCTBUS
¢dbakTopoB cpenmbl: 3aKOH ONTUMyMa, 3aKOH HE3aMEHMMOCTH QakTopa. BrusHue
OKOJIOTHUECKUX (akTOpoB Ha oOpraHu3Mbl. [lepHOAWYHOCTH B JKU3HU OPraHU3MOB.
doTonepuoan3M

[Ipucnoco0NeHHOCT, ~ OpPraHu3MOB K JIeMCTBUIO  (akTopoB  cpeabsl  [Ipumepst
MPUCTIOCOONEHHOCTH oOpraHu3MoB. [lonartue o0 amanrtanuu. Pa3HooOpasue amanTanuid.
[ToHsiTHE O )KM3HEHHOH QopMe. DKOIOTHIECKUE TPYIIITBI OPTaHU3MOB

buoTtnueckue cBa3u B mpupoae buoTuueckue CBA3M B MPHUPOJAE: CETH MHUTAHUS, CIIOCOOBI
noObIBaHUs MUIIH. B3anMoneiicTBre pa3HbIX BUIOB B IPUPOIHOM COOOIIECTBE: KOHKYPEHIIHS,
MyTyanu3M, CHUMOMO3, XUIIHUYECTBO, Mapa3uTu3M. CBS3M OPraHW3MOB pa3HBIX BUJIOB.
3HadueHne OMOTHYECKUX CBS3EH

B3aunmocss3u oprann3moB B nonymsiiuu [lomynsius kak ocobast HaqopraHu3MeHHasi CHCTEMa,
dbopma cymecTBoBaHus BUAa B pupoje. [lonstue o nemorpaduueckoii U mpoCcTpaHCTBEHHOM
CTPYKType nonyJisiuuu. KonuuecTBeHHbIE MOKa3aTeIu NOMyJISLUN: YUCICHHOCTh U IJIOTHOCTh
@YHKIMOHUPOBaHKE MONYJSALUI B ipupoae [lemorpaduuecknue XxapakTepUCTUKU MOMYJISLUU:
YHUCJIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, BBDKMBAEMOCTh. Bo3pacTHas cTpykTypa
TOMYJISIIIUH, TIOJIOBasi CTPYKTypa momyssuuu. [lomymsamust kak Owocucrema. [lmHamuka
YUCJIICHHOCTHU Y IJIOTHOCTH NOMYJISIUUU. Perynains YncaeHHOCTH MOMYJISIUN

[Tpupognoe coobmiectBo — OuoreoneHo3 I[IpupogHoe cooOmEcTBO Kak OWOIEHO3, €ro
SAPYCHOE CTPOEHUE, SKOJIOTMUYECKUE HUIIIM, MUILEBbIE LEMU U CeTU MUTaHus. [ TaBHBINA NPU3HAK
MPUPOJIHOTO COOOIIECTBA — KPYrOBOPOT BEIIECTB U MOTOK 3Hepruu. [loHsTHe o OGuotorme.
Pounb BUIOB B OHoOIIEHO3E

BuoreonieHo3b1, skocucTeMbl U Omochepa DKOCHUCTEMHas OpraHU3alUS JKUBOW TIPUPOJIBL.
OyHKIIMOHAIBHOE pa3luyue BHUJIOB B JKOCHCTeMaX (MPOU3BOJIUTENH, MOTpeOUTENH,
paznararenu). OCHOBHbIE CTPYKTYpHBIE KOMIIOHEHTBI IKOCHCTEMbI. KpyroBopoT BemiecTs u
MpeBpalleHns] SHEPTUU — OCHOBHOHM TMpH3HAK »KocucTeM. buocdepa — rnobanpHas
skocucteMa. B.M. Bepnanckuii o Ouocdepe. KoMmoHEHTHI, XapaKTepU3yIOLIHE COCTaB U
cBOiicTBa OMoOcdephl: KUBOE BEIIECTBO, OMOTEHHOE BELIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE
BelecTBo. Pouib skuBOTO BemecTBa B onochepe



¢ Pa3BuTHe U CMEHa NPUPOAHBIX coobmecTB Camopas3BUTHE OHOT€OIICHO30B M HMX CMEHA.
Cramuu pa3BuUTHS OHOreoneHo30B. [lepBUYHBIE W BTOPUYHBIE CMEHBI (CYKIIECCHH).
YcTolunBOCTh OMOTEOIEHO30B  (3KOCHCTEM). 3HaueHHe 3HAaHUH O CMEHE MPHUPOTHBIX
co00111eCTB

¢ Mmuoroobpaszue OuoreorieHo3oB (dkocucrem) OOo0OIICHHE paHee H3YYEHHOTO MaTepuaa.
MHoroob6pasue BOIHBIX SKOCHCTEM (MOPCKHX, MPECHOBOAHBIX) U Ha3€MHBIX (€CTECTBEHHBIX H
KYJBTYPHBIX). ATpoOHOTeoneHO3bl (arpoIKOCUCTEMBI), UX CTPYKTYpa, CBOWMCTBA M 3HAUCHUE
JUTSI YeJIOBEKa U IPUPO/IBI

¢ OCHOBHBIE 3aKOHBI YCTOWYMBOCTHU KUBOM NpHUpo bl LIUKINYHOCTH MPOLIECCOB B 3KOCUCTEMAX.
Y CTOMYMBOCTh MPUPOHBIX IKOCHUCTEM. [IpHUMHBI yCTOWYMBOCTH SKOCUCTEM: OMOJIOTHYECKOE
pasHooOpa3ue M CONpsDKEHHAS YHCICHHOCTh WX BHUJOB, KPYrOBOPOT BELIECTB M IOTOK
SHEPrUH, HIUKINYHOCTH TPOIIECCOB

* Dxonoruueckue mnpodneMsl B 6uocdepe. Oxpana npuponasl O000IIEeHHE paHee H3YyYEHHOTO
MmaTepuana. OTHOIIEHHWE 4YeNoBeKa K TMPUPOAE B HCTOpUM dYenoBeuecTBa. [IpoGiembl
Oonocdepsl: UCTOLICHNWE MPUPOIHBIX PECYPCOB, 3arpsi3HEHHE, COKpAILICHHE OHOIOTMYEeCcKOro
pazHooOpasus. Pemenne sxoorudeckux mpoodiem ouocdepsl: paMoHaIbHOE UCIIOIH30BAHNE
pecypcoB, 0XpaHa IPUPO/IbI, BceoOIiee IKOJIOrHIecKoe 00pa3oBaHNe HACEICHHS.

e JlaGopaTopHas paboTa:
6. OreHka KauecTBa OKpY>Karoliel cpesbl

®  DKCKypCHS B IPUPOJLY:
1. WM3yuyeHue u onrcaHue 3KOCUCTEMbI CBOE MECTHOCTHY

ODKCKypCHs:
«BeceHHue sBieHMs B ipupoae» uiu « MHOrooOpasue KUBOTO MUpay (110 BEIOOPY YUHTEIs).

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOTPAMMGBI 1O
BUOJIOTUU HA YPOBHE OCHOBHOTI'O OBIIETO OBPA3OBAHUS
(5A30BBIil YPOBEHD)

OcBoenue y‘IC6HOFO npeamMmera «buomnorus» Ha YPOBHE OCHOBHOTO 06IIICFO
oOpa3oBaHUs JOJDKHO OOECIEUUTh JIOCTMIXKEHHE CIEAYIOMUX  O0y4aroluMMUCs
JIMYHOCTHBIX, METAIPEAMETHBIX U IIPESAMETHBIX PE3YJILTATOB.

W3ydyeHne OMONIOTMM B OCHOBHOW MIKONE AA€T BO3MOXKHOCTH JOCTHYb CJIEIYIOMIMX JIMYHOCTHBIX
pe3yJIbTATOB:

*BOCIIUTAHUE POCCUHMCKOM TpaKAAHCKOM MIEHTMYHOCTH: NAaTPUOTH3Ma, JIOOBHM M YBAaXXKEHHUS K
OreuecTBy, 4yBCTBa IOPAOCTH 3a CBOK PoauHy; ocOo3HaHME CBOEW 3THMYECKOW NPHUHAIIEKHOCTH,
YCBOGHHE TYMaHUCTHYECKUX U TPAAMLIHMOHHBIX LIEHHOCTEH MHOTOHALMOHAIBHOTO POCCHUHCKOTO
oOm1ecTBa; BOCIIMTAaHNE YyBCTBA OTBETCTBEHHOCTH U J0Jra nepes, PoauHol;

*(opMHpOBaHUE OTBETCTBEHHOI'O OTHOLICHHS K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00yYaromuxcs K
CaMOPAa3BUTHIO U caMOOOPA30BAHUIO HA OCHOBE MOTHBALMM K OOYyUEHHIO U TO3HAHHUIO, OCO3HAHHOMY
BEIOOPY W TOCTPOCHHIO JallbHEHIIeW WHIUBUAYadbHOW TpaekTopuu oOpa3oBaHus Ha 0ase
OPUEHTUPOBKU B MHpe mpodeccuil U NMpodeCCHOHATBHBIX MPEANOYTEHUH, ¢ y4€TOM YCTOWYMBBIX
MO03HABATEJIbHBIX HHTEPECOB;

*3HaHWE OCHOBHBIX NMPHHLMUIIOB U MPAaBUJ OTHOIIEHHS K >KMBOM MPUPOZE, OCHOB 370pOBOro o0Opasa
JKU3HU U 37J0pOBbE COEPEraronX TEXHOJIOTUI;

*c(hopMHUPOBAHHOCTH TMO3HABATENBHBIX MHTEPECOB M MOTHBOB, HANPABICHHBIX HAa W3yYEHHE >KUBOU
IIPUPOJIbl; MHTEIJIEKTYabHBIX YMEHUH (0Ka3bIBaTh CTPOUTH PACCYKICHUS, aHAIU3UPOBATh, AENIATh
BBIBOJIBI); SCTETUYECKOTO OTHOIICHUS K )KUBBIM OOBEKTaM;



*opMUPOBAaHNE JIMYHOCTHBIX MPEJICTABICHUNM O I[EHHOCTH MPHUPOABI, OCO3HAHUE 3HAYUMOCTH H
00LTHOCTH TTI00ATBHBIX MPOOJIEM YEIOBEUYECTBA;

*OpMUPOBAHNE YBAKUTEIHLHOTO OTHOIICHHUS K UCTOPHH, KYJIBType, HAIIMOHAIBHBIM OCOOSHHOCTSIM H
00pa3y >KU3HU JPYTUX HAPOIOB; TOJIEPAHTHOCTH U MUPOITIOOHS;

*OCBOCHHE COITMAILHBIX HOPM U TIPaBHJI IMIOBEJCHUS, POJICH U (GOPM COIMAIBHON JKU3HU B TPYIIIAX U
coo0IecTBax, BKIIOYas B3pPOCIHBIE U  COIMAIBHBIE COOOIIECTBA; ydYacTHE B  IIKOJIBHOM
CaMOYIIPABIICHUU W OOIIECTBEHHOW JKM3HH B TIPEleiNax BO3PACTHBIX KOMIETCHIIMHA C YYETOM
PETHOHANIBHBIX, THOKYJIBTYPHBIX, COIIUATBHBIX M SKOHOMHUYECKUX 0COOCHHOCTEH;

*pa3BUTHE CO3HAHMS W KOMIIETCHTHOCTH B PEIICHUH MOPAIBHBIX MPOOJIEeM HAa OCHOBE JIMYHOCTHOTO
BBIOOpa; (opMHpOBaHWE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO IOBEJCHHS, OCO3HAHHOTO U
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHBIM ITOCTYITKAM;

eopMUpOBaHNE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOMIEHWHM ¥ COTPYJHUYECTBE CO
CBEPCTHHKAMHM, CTaplIIMMU W MIAJIIMMHU B Ipoliecce 00pa3oBaTeNIbHOM, OOIIECTBEHHO IOJIE3HOM,
y4e0HO-HCCIIeIOBATEIILCKON, TBOPUECKON U IPYTUX BHJIOB JICATEIIHHOCTH;

*¢opMUpOBaHUE MOHUMAHUS [IEHHOCTH 30pPOBOro M Oe30macHoro oOpasza *HU3HU; YCBOCHUE MPaBUII
WHJIMBUIYAIBHOTO ¥ KOJUIGKTHBHOTO O€30MAaCHOTO IIOBEJACHHS B YPE3BBIYAHHBIX CHTYAIHSX,
YTPOXKAIOIIUX JKU3HU M 370POBBIO JIIOJEH, MpaBWi TOBEIEHUS Ha TPAHCIOPTE M Ha JIOPOTax;
dbopMUpOBaHHE HKOJOTUYECKOW KyJIbTYphl Ha OCHOBE MpPHU3HAHHUS IIEHHOCTH >XM3HH BO BCeX €€
MPOSIBICHUSIX U HEOOXOAMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHSI K OKPY KaIoIel cpee;
*0CO3HAHUE 3HAUCHUSI CEMbH B JKU3HM YeJIOBEKa M OOIIECTBA; MPUHITHE IEHHOCTU CEMEWHOM KU3HU;
YBXHUTEIHHOE U 3a00TIMBOE OTHOIICHHE K YJIEHAM CBOEH CEMbH;

*pa3BUTHE ACTETUYECKOTO CO3HAHUS Yepe3 OCBOCHHE XY/0>KECTBEHHOT0 Hacieaus HapoaoB Poccuu u
MUpPa, TBOPUYECKOU JIEATEIBHOCTH CTETHUECKOTO XapaKTepa.

MeTtanpenMeTHbIMH pe3yJIbTATAMH OCBOSHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
0011ero 00pa3oBaHUS SBIISIOTCS:

*YMEHHE CaMOCTOSITENIbHO OMPEAETATh LENH CBOEro 0O0y4eHHUs, CTaBUTh U (HOpMyIHUpOBaTh IJs cebs
HOBBIC 33/J1a4d B y4€0e M TO3HABATEIHHOW JAEATEIHHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOCH
MO3HABATEIILHOM IeATEIHbHOCTH;

*OBJIAJICHUE COCTABIIAIONIMMHU HCCIEAOBATEIILCKON W TMPOEKTHON JEATETbHOCTH, BKIIOYAs yMEHUS
BUJETh NPOOJIEMYy, CTaBHTh BOIPOCHI, BBIJIBUTaTh THIIOTE3bI, [1aBaTh OMNPEICICHUS TOHSATHUSM,
KIIaCCU(UITUPOBATh, HAOIIOAATh, IMPOBOIAUTH OSKCICPUMEHTHI, JENaTh BBIBOJABI W 3aKJIIOYCHUS,
CTPYKTYypUPOBATh MaTepuai, 0OObICHATh, JOKA3bIBATh, 3AlIUINATHL CBOH HJICH;

eyMeHHE paboTaTh C pa3HBIMH HUCTOYHHUKAMHU  OHOJIOTHYECCKOW HWH(POpPMAIIMH: HAXOIUTh
Ouoornueckyo MH(GOPMALMIO B PA3IUYHbIX HMCTOYHUKAX (TEKCT€ y4yeOHMKA Hay4yHO-IIOMYJISPHOMN
JTUTEepaType, OMOIOTHISCKUX CIOBAPSAX M CITPABOYHUKAX ), AaHAIM3UPOBATH M OIICHUBATh HH()OPMAIIHIO;
*YMEHHE CaMOCTOSATEIHHO TUIAHUPOBATH IYTH JOCTIDKEHUS I, B TOM YHCIIC aJIbTePHATHBHEIE,
OCO3HAHHO BRIOMpaTh HanoOoJee F3(h(PeKTUBHBIE CITOCOOBI pellieHUsT YIeOHbBIX U MO3HABATEIHHBIX 33]1a4;
*YMEHHE COOTHOCUThL CBOH JICHCTBUS C ITIAHUPYESMBIMHU Pe3yJIbTaTaMHU, OCYIIECTBIISTH KOHTPOJIb CBOCH
JESTeIbHOCTH B TpOIecCe MOCTHKEHHUS pe3yibTara, OMpEIeNiaTh CIOCOObl IEHCTBHII B paMKax
MPEUIOKCHHBIX YCIIOBHH W TpeOOBaHHM, KOPPEKTHUPOBATH CBOW JICHCTBUS B COOTBETCTBHH C
W3MEHSIOLIENCS CUTyaluen;

*BJIaJICHUE OCHOBAMH CaMOKOHTPOJIS, CAMOOIICHKH, TPHUHATHS PpEHIeHUH U  OCYIIECTBICHHUS
OCO3HAHHOTO BBIOOpa B yueOHOMN U MO3HABATEIHLHON NESTENbHOCTH;

*CIOCOOHOCTh BBIOUMpATh IEJIEBBIE U CMBICIOBbIE YCTAaHOBKM B CBOHMX JICHCTBHUSIX U IOCTYIKax IIO
OTHOIICHHUIO K KUBOH MPUPOJE, 30POBBIO CBOEMY U OKPYKAIOIIHX;

*YMEHHE CO3[]aBaTh, MPUMEHSTh W MPeoOpa3oBBIBATh 3HAKU U CHMBOJIBI, MOJAETU U CXEMBI UIf
pelieHus: yueOHbBIX U MO3HABATENIBHBIX 33/1aY;



*YMEHHE OCO3HAHHO HCIIOJB30BaTh pEYEBBIE CPENCTBA JUIsl AMCKYCCHHM W apryMEHTallMM CBOEH
MIO3ULIMM: CPAaBHUBATh PAa3HbIE TOUKU 3pEHUS, APIYMEHTHUPOBATh U OTCTAUBATh CBOIO TOUKY 3PEHMSI;
*YMEHHE OpPTraHU30BBIBATH YUYEOHOE COTPYJHHUYECTBO M COBMECTHYIO JAEATEIBHOCTh C yUUTENEM U
CBEpCTHHKAMHM, paboTaTh MHIMBUAYAIbHO M B TpyMIE: HAaXOAWUTh oOOIlee pelIeHHe U pa3peraTh
KOH(JIMKTBI HAa OCHOBE COTJIaCOBAaHUS TMO3MIMH M y4éra MHTEpecoB, (OPMYIHUPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

*¢opMHpOBaHHME ¥ pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJNB30BaHHSA, WH(POPMAIMOHHO-
KOMMYHMKaIIMOHHBIX TexHosiorui (MKT- komnerenuun).

IIpenmMeTHBIMHU pe3yJibTaTAMU OCBOCHUS OMOJIOTUU B OCHOBHOMW IKOJIE SIBJISIFOTCS:

*YCBOEHHE CHCTEMbl HAyYHBIX 3HAHMHM O >KMBOW NPHUPOJIE M 3aKOHOMEPHOCTAX €€ pa3BUTHA, I
(dbopMHPOBaHUS COBPEMEHHBIX MPEJICTABICHUN O €CTEeCTBEHHOHAYYHON KapTHUHE MHUDA;
*¢opMHpOBaHNE TIEPBOHAYAIBHBIX CHCTEMAaTH3UPOBAHHBIX IMPEICTABICHHA O OWOJOTHYECKUX
00beKTax, Mpoleccax, SBICHUSAX, 3aKOHOMEPHOCTAX, 00 OCHOBHBIX OHMOJOTHYECKHUX TEOPHUAX, 00
HKOCUCTEMHOM oOpraHu3aliy >KM3HH, O B3aMMOCBSI3M JKMBOIO U HEXKUBOrO B Ouocdepe, o
HACJIEICTBEHHOCTH U U3MEHUYUBOCTH; OBJIa/ICHUE TOHATUIHBIM anapaToM OMOJIOTHY;

*IIpuOoOpEeTeHNE OMbITAa HCIOIb30BAHUS METOJOB OMOJIOTMYECKOW HAyKH M NPOBENEHUS HECIOXKHBIX
OMOJIOTUYECKUX DSKCIIEPUMEHTOB Ul HW3yY€HHUs JKUBBIX OPraHU3MOB M 4YeNOBEKa, IPOBEICHUS
HKOJIOTHUECKOTO0 MOHUTOPHHTA B OKPYXKAIOLIEH cpene;

*OopMHpPOBaHUE OCHOB 3KOJOIMYECKOH TI'PaMOTHOCTH: CHOCOOHOCTH OLIEHMBATh IOCJIEACTBUSA
NeSITeIbHOCTH YE€JIOBEKa B IPUPOJE, BIUSHME (PAKTOPOB pHCKAa Ha 30POBbE YEIIOBEKAa; yMEHHUE
BbIOMpATH 1IEJICBbIE U CMBICIOBBIC YCTAHOBKU B CBOMX JAEHCTBHAX U IOCTYIKax MO OTHOIIEHUIO K
XKHUBOW TPHUPOJE, 30POBbI0 CBOEMY M OKpY’KAalOIIMX; OCO3HAHHE HEOOXOIMMOCTH JeHCTBHH IO
COXpaHEHMIO OMOPa3HOO0pPa3Us U MPUPOIHBIX MECTOOOUTAHUM, BUIOB PACTCHUH U KUBOTHBIX;
*00bsACHEHHE PO OUOJIOTUM B IMPAKTUYECKOM NEATENBbHOCTH JIIOAEH, MecTa M POJM 4YeJIOBEeKa B
NpPUPOE, POACTBA OOIIHOCTH MPOUCXOXKICHHS U BOIIOIMU PACTCHUN U )KUBOTHBIX;

*OBJIaJICHHE METO/IaMHU OMOJIOTMYEeCKOM HayKH; HaOJII0/IeHUE U OMHUCAaHHE OMOJIOTHYECKUX O0BEKTOB U
IPOIIECCOB; MOCTAHOBKA OMOJIOTHUYECKUX IKCIIEPUMEHTOB U O0BSICHEHUE UX PE3YbTATOB;
*opMHpOBaHUE TMPEACTABICHUNA O 3HAUYEHUM OHOJOTMYECKMX HAayK B PELICHUU JIOKAJIBHBIX U
rIO00ABHBIX  JKOJIOTMYECKHX TPpo0IeM, HEOOXOJUMOCTH pPalMOHAIBHOTO MPUPOIOTOIB30BAHUS,
3aIIUTHI 30POBbS JIFOJEH B YCIOBHAX OBICTPOTO U3MEHEHUS SKOJIOTUYECKOTO KayecTBa OKPYKarolei
Cpelbl;

*OCBOCHME IPUEMOB OKa3aHUA IIEPBOM IIOMOIUM, PAlMOHAIBHOM OpraHu3allM¥ TpyJa U OTHAbIXA,
BbIPALIMBAHUS U PA3MHOXKEHUS KyJIbTYPHBIX PACTCHUN U JOMAIIHHUX )KMUBOTHBIX, YX0/1a 32 HUMH.

TEMATHUYECKOE IINTAHUPOBAHHUE

9 kJiacc
IIpakTHyeckast 4acTh
KouL-Bo JlaboparopHble | DKCKYypCUU [IpakTudeckue
HaumeHoBaHMe pa3/ieioB U TeM
4yacos

Tema 1. «O01IME 3aKOHOMEPHOCTH 5

KUZHU

Tema 2. «3aKOHOMEPHOCTH JKU3HU 10 2

Ha KJIETOYHOM YPOBHE»

Tema 3. «3aKOHOMEPHOCTH KU3ZHU 17 2

Ha OPTaHW3MEHHOM YPOBHE»




Tewma 4. «3aKOHOMEPHOCTH 20 1
MPOMCXOXKICHUS M Pa3BUTHS KU3HU

Ha 3emiie»

Tema 5. «3aKkOHOMEpPHOCTHU 15 1 1
B3aUMOOTHOIICHUI OPraHU3MOB U

CpeIbD»

Ypoku - pe3epBbl 3

Hroro 70 6 1

IHOYPOYHOE IIVTIAHUPOBAHUE
9 KIIACC

Ne
n/n

Tema pasjaesia, ypoka

Koa-Bo
9acoB

Tema 1. O011He 3aKOHOMEPHOCTH KU3HHU (5 9)

buoaorus — HayKa 0 JKHBOM Mmupe
buonorus — Hayka, uccneayroas xu3Hb. M3ydeHune npupoasl B 00ecrieueHun
BBIDKUBAHUA JIIOIIGfI Ha 3CMJI€. BI/IOJIOFI/ISI — CHUCTCMa paSHI:IX 61/IOJIOFI/I‘-ICCKI/IX
obnactelt Hayku. Postb OMOJIOTHY B TPAKTUYECKON JESTENHHOCTH JIIOIeH

MeTtoabl OMO0JIOTHYECKHX uccJaea0BaHmii
Metoapl M3y4YeHUsI KUBBIX OPTaHU3MOB: HAOIOJCHUE, W3MEPEHUE, CpaBHEHUE,
OMHUCaHUe, SKCIEPUMEHT, MozenupoBanue. IlpaBuna paboTel B KaOWHETE
OMOJIOTHH ¢ OMOJIOTHYECKUMHU TPUOOpPaAMU U HHCTPYMEHTAMH

OO0mme cBONCTBA JKMBBIX OPraHU3MOB

OTInmunTeIIHLHBIC MIPpU3HAKHU JKHUBOTO H©W  HECKHNBOI'O: XUMHYECKHI COCTasB,
KJIETOYHOE CTpOEHHE, OOMEH BEeIIECTB, pa3MHOXEHHE, HaCleJCTBEHHOCTb,
U3MCHYMUBOCTb, POCT, PA3BUTHUC, PaA3APAKUMOCTD. B3anMocBs3s  JKHBBIX
OpPTraHU3MOB U CPEJIbl

MHuorooopasue ¢Gopm KU3HH

Cpenpl xu3Hu Ha 3emiie W MHOroo0Opasue uX opranusmoB. KierouHoe
pazHooOpa3ue OpraHu3MOB M HUX LapctBa. Bupycel — HekinerouHas ¢dopma
xu3HH. PaszHooOpasme OuocucreMm, OTOOpakaioliee CTPYKTYpHBIE YpPOBHHU
OpraHM3alMH KU3HU

O0o0menne u cucreMaTu3anus 3HAHUN 1O TeMe «O0UIe 3aKOHOMEPHOCTH
KH3HN

Tema 2. 3aKOHOMEPHOCTH KU3HU HA KJIE€TOYHOM YpoBHe (10 1)

MHoroo0pa3ue KJeTOK

OO6o0uieHne paHee H3yYEHHOro Marepuana. MHOroodpasue THUIOB KIIETOK:
CBOOOJHOXKHUBYIIME M 00pa3ylolle TKaHU, HPOKApHOTHL, 3yKapuoTbl. Poib
YUEHBIX B U3yUEHHUH KIIETKH.

JlaGopaTopHas padora Ne 1

«MHor OO6p33He KJICTOK 3YKapHuoOT. CpaBHeHI/Ie PACTUTCIIBHBIX U KUBOTHBIX
KIJIICTOK»

XHMHYecKHe BelecTBa B KJIeTKe

O06o06mIeHne panee u3ydyeHHOro MaTepuana. OCOOEHHOCTH XUMUYECKOTO COCTaBa
KUBOM KIJIETKM M €ro CXOJCTBO Yy pa3HbIX THUIIOB KieTOK. Heopranuueckue u
opraHuyeckue BemiecTBa KieTku. CojepaHWe BOJBI, MUHEPAITBHBIX COJICH,
yIJEBOJIOB, JUNHAOB, OEJIKOB B KIeTKe M opraHuzme. Mx QyHkuuu B
KU3BHCACATCIIbHOCTH KIJICTKU

CrpoeHne KiIeTKH
CTpyKTypHBIE YacTH KJIETKW: MeMOpaHa, sSapo, IUTOIIa3Ma C OPraHOMJIAMU U




BKJIFOYCHMAMMU

Opranouabt KJIETKH U UX byHkuun
MemOpaHHBIe 1 HeMeMOpaHHbIE OPTaHOUIbI, OTIUYUTENIbHbIE OCOOCHHOCTH UX
CTpoeHUsI ¥ PyHKIUU

10

O0MeH BelecTB — OCHOBA CYyHIECTBOBAHHSA KJIETKH

[lonsitTue 06 oOMeHe BELIECTB KaK COBOKYIMHOCTH OMOXMMHYECKHX peakLui,
00ecCreunBaONMX JKU3HEACITENIFHOCTh KJIETKH. 3HAueHHE AacCUMWIALUN U
JTMCCUMIIISILIUN B KIIeTKe. PaBHOBecHE SHEPreTHYECKOrO COCTOSHUS KICTKH —
obecrieueHne e€ HOPMAIFHOTO (PYHKIIMOHUPOBAHUS

11

Buocunres oeska B JKUBOM KJEeTKe
[TonstTre o OGwocuHTe3e. DTambl CUHTE3a Oelka B KieTke. Poib HYKIEHHOBBIX
KHCJIOT U puOOCOM B OMOCHHTE3E OEIKOB

12

buocunres YIJIEBO/IOB — dorocunres

[Tonatue o GoTocHHTE3e Kak IMPOIEcce CO3aHUs YIIIEBOJIOB B JKUBOM KIIETKE.
IBe cramuu QoTocHHTE3a: CBETOBAasi M TEMHOBas. YCJIOBHS MPOTEKaHUS
(hoTOCHHTE3a U €T0 3HAUCHUE JIJISL IPUPO/IBI

13

Oo0ecneuenue KJIETOK JHepruei

[ToHsTHE O KIETOYHOM ABIXaHWUHU KaK O Ipolecce o0ecreyeHus KIeTKH SHeprue.
Craguu  KJIETOYHOrO JbIXaHus: OeckucinopoaHas ((pepMeHTAaTHUBHAs, WIN
TJIMKOJIW3) M KUCJIOpOiHAas. POJb MUTOXOHAPUIA B KIIETOYHOM JIBIXaHUH

14

PasMHOXkeHHE KIETKH M €€ )KU3HEHHbIN HHUKJI

PasMHOXeHHME KJIETKM TMyTéM JeleHuss — oO0Iiee CBOMCTBO  KJIETOK
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpraHu3moB. KierouHoe neneHue Yy
MPOKAPUOT — JIEJI€HUE KJIETKU HaJBoe. JlereHue KIeTKU y 3yKapuoT. Murtos.
®a3pl muTo3a. JKM3HEHHBIM IMKI KJIETKUA: uHTepdasza, MuTo3. Pazgenenue
KJIETOYHOT'O COJEP’KUMOI0 Ha JIBE€ JOUEPHUE KIIETKH.

JlaGopaTtopnas padora Ne 2

«PaccmaTpuBaHrue MUKPOIIPENApaToOB C JSISIIMMUCS KICTKAMI)

15

O0o0meHne U cUCTEMATU3ALMS 3HAHUIA MO TeMe «3aKOHOMEPHOCTH KU3HU
HA KJIETOYHOM YPOBHE)

Tema 3. 3aKOHOMEPHOCTH KM3HU HA OPTAHM3MEHHOM YpoBHe (17 1)

16

Opranuszm — oTKpbITas KUBasA cucTeMa (Ouocucrema)

Opranu3M Kak kuBas cuctema. KOMIIOHEHTBI CHCTEMBI, WX B3aUMOJICHCTBUE,
o0OecrieunBaroliee  IEJIOCTHOCTh  OMOCHCTEMBI  «OpraHuzM».  Perymsmus
IpOLIECCOB B OHMOCHCTEME

17

baxkrepuu u BUpYChI

PazHooOpa3zue (¢GopM OpraHu3MOB: OJHOKJIETOUHBbIC, MHOTOKJIETOYHBIE U
HEKJIETOYHbIE. bakTepuu Kak OJHOKJIETOYHBIE OSJACPHBIE OPraHU3Mbl. BUpycel
KaKk HekJeTouHas ¢opma >Xu3HU. OTIMUUTENbHBbIE OCOOEHHOCTH OakTepuil u
BUpPYCOB. 3HaueHHe OaKTepuil M BUPYCOB B IMIPHUPOJIE

18

PacTuTe/IbHBIN OPraHU3M M €ro 0CO0EHHOCTH

['maBHBIE CBOICTBa pacTeHHil: aBTOTPOPHOCTh, HECHOCOOHOCTb K AKTUBHOMY
NEPEBIKEHHUIO, Pa3MEIIeHNEe OCHOBHBIX YacTeld — KOpHs M mobera — B JABYX
pasHbix cpenax. OCOOCHHOCTH PACTHTEIBHOM KJIETKU: MPUHAIICKHOCTh K
9yKapuoTaM, HAJUYUE KICTOYHOM CTEHKM, IUIACTUA M KPYIHBIX BaKyOJeH.
CrocoObl  pa3MHOXKEHHS pacTeHMil: monoBoe u Oecnosnoe. OcoGeHHOCTH
MIOJIOBOT'O PAa3MHOKEHHMS.

Turmber Gecrooro pa3MHOMKEHHsSI: BEreTaTHBHOE, CIOpPAMH, JEIICHHEM KIETKU
Ha/IBOE

19

MHOF006p33I/Ie paCTeHI/Iﬁ H 3HAYCHHUEC B IIPUPOJIC




O06o01ieHne paHee U3y4eHHOro MaTepuana. MHOrooopasue pacTeHuil: CllopoBbIe
n ceMeHHble. OCOOEHHOCTH CHOPOBBIX PACTEHUI: BOJOPOCIEH, MOXOBHUAHBIX,
IAaIIOPOTHUKOB, XBOIIEH M IUIAYHOB; CEMEHHBIX PACTEHUMH: TOJIOCEMEHHBIX U
LIBETKOBBbIX (MOKpbhITOcCeMEeHHbIX). Kiacchl otnena L[BeTkoBble: NBYNOJIbHBIE U
OJTHOJIOJIbHBIE pacTeHus. OCOOEHHOCTH W 3HAu€HHE CEMEHM B CPAaBHEHHMU CO
CIopou

20

Opraan3mbl HapcTBa rpudoB U JIMIIAHHUKOB

I'puObI, WX CXOACTBO C JPYTUMH JYKapUOTHUYECKHMH OpTraHu3MaMH —
pacTeHUsIMM U KMBOTHBIMM — W OoTiIMuMe OT HuX. Cnenuduyeckue cBoiicTBa
rpuboB. MHoroo6pasue u 3HauYeHHWE TpPUOOB: IUIECHEBBIX, HUIANOYHBIX,
napasutudeckux. JlumaiHuku kak ocoOble CUMOMOTHYECKHE OpraHM3MBbl; MX
MHOT0ooOpa3ue 1 3HaueHue

21

7KMBOTHBII OPraHnu3M U ero 0co0eHHOCTH

OCOOEHHOCTH >KMBOTHBIX OPraHU3MOB: IPHUHAMIEKHOCTh K JYKapHOTaM,
reTepoTpPOPHOCTh, CIOCOOHOCTh K aKTHBHOMY IEpEIBIDKEHHIO, 3a00Ta O
IIOTOMCTBE, ITOCTPOMKa >KUIML (THE3M, HOP). [lesieHne KUBOTHBIX 1O criocobam
I[06LIBaHI/ISI MU PACTUTCIIbHOAIHBIC, XUIIIHBIC, ITApa3sUTUIYCCKUC, MMaJaJIbIIIUKH,
BCEsITHBIE

22

MHuoroo0pa3ue }KMBOTHBIX

Jlenenue XKMBOTHBIX Ha JBa moamapctBa: IIpocrelimme u MHOTOKIETOUYHBIE.
Oco0EHHOCTH TPOCTEUIIUX: PACTIPOCTPAHCHHUE, MUTAHUE, TEPEABUKCHUE.
MHOrOKJIETOUHBIE JKMBOTHBIE: O€CIIO3BOHOYHEBIE U MO3BOHOYHEIE. OCOOEHHOCTH
pa3HBIX TUMOB 0€CIO3BOHOYHBIX KUBOTHBIX. OCOOCHHOCTH THIIA XOPI0OBbIE

23

CpaBHeHHe CBOICTB OpPraHu3Ma 4eJI10BeKa U »KMBOTHBIX

O06o01ieHne paHee M3ydeHHOro marepuaia. CXOJCTBO 4ellOBeKa U KMBOTHBIX.
OTnuune uyenoBeka OT KUBOTHBIX. CHCTEMBI OpraHOB Yy 4YeJIOBEKa Kak
OpraHM3Ma: NHILEBAapUTEIbHAs, JbIXaTellbHAs, KPOBEHOCHAs, BBIIEIUTEIbHAS.
Opranpl  4yBCTB.  YMCTBEHHBIE  CIIOCOOHOCTH  dYeloBeKa.  [IpwuumHBI,
00YCJIOBIMBAIOIIME COLIMATIHLHBIC CBOMCTBA YEJIOBEKA

24

Pa3zmHoKeHHE JKUBBIX OpPraHu3MoB

Tunbl  pa3smHOXKeHUs: TmoioBoe u  Oecronoe. OCOOEHHOCTH — TOJIOBOTO
Pa3MHOXKCHHUS: CIUSHHE MYXKCKHX M JKCHCKHX TaMeT, OIUIOJJOTBOPEHHE,
oOpa3oBaHue 3UroThl. becrnoioe pa3MHOXKEHUE: BEreTaTUBHOE, OOpa3oBaHUE
CIIOp, JIeJIeHHE KIETKH HaaBoe. bruonornyeckoe 3HaueHHE MOJIOBOTO M OECHOIOTO0
pasMHOoxkeHusi. CMeHa MOKOJIEHUH — OECIIoNoro M MoJIOBOTO — Y JKUBOTHBIX H
pacTeHui

25

NuuBuayaibHoe pa3BUTHE OPTaHU3MOB

[lonsitue 06 onroreneze. Ilepuonbl oOHTOreHe3a: SMOPHOHAIBHBI U
noctaMOpuoHanbHbll. CTaguu pa3BUTUS 3MOpPUOHA: 3UT0Ta, JpoOJeHHE,
ractpyja ¢ auddepeHuuanieil KIeTok Ha SKTOAepMy, SHTOAEPMY U ME30JEPMY,
opraHorere3. OCOOEHHOCTH MpoLecca Pa3BUTUS 3MOPUOHA, €r0 3aBUCUMOCTb OT
cpenpl. OCOOEHHOCTH TOCTIMOPHOHAIBHOTO pa3BUTHs. Pa3BUTHE >XMBOTHBIX
OpPraHU3MOB C IpeBpalleHreM U 0e3 npeBpaleHUs

26

Oo0Opa3oBaHue MOJIOBBIX KJIeTOK. Meiio3

[lonaTHe 0 AUMIOUAHOM M TFaIIONTHOM Habope XpoMocoM B KieTke. JKeHckue u
MYCKHE TIOJIOBBIE KJIETKA — TaMeThl. Mei03 KaK 0COOBI THTI JEICHHS KICTKH.
[IepBoe u BTOpoOE nesieHre Merosa. [loHsTre 0 criepMaToreHes3e u OOTeHe3e

27

HN3yyenue MexaHU3Ma HACIEACTBEHHOCTH

Hauano uccnenoBanuii HaCIEICTBEHHOCTH OPraHU3MOB. [lepBbIil HayuHbI TPy
I Menngens u ero 3HadyeHue. JIOCTMIKEHHsS COBPEMEHHBIX HCCIIEA0BAHUM
HACJIEJCTBEHHOCTH  OpPraHM3MOB.  YCIOBHMS I  AKTUBHOTO  DPa3BUTHSA
HCCIEA0BAHUM HACJIeICTBEHHOCTH B XX B.




28

OcHOBHBIC 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH OPraHUu3MOB

[lonATne 0 HACIEACTBEHHOCTH M CIOCO0ax Mepenadyn MPU3HAKOB OT POJUTENEH
notomMcTBy. HabGop xpomocom B opranusme. ['eH u ero cpoiictBa. ['eHoTHI U
denotun. Mi3MeHUYNBOCTh U €€ IPOSIBICHUE B OPTaHU3Me

29 3aKoHOMEpHOCTH M3MEHYHBOCTH
[lonatne 006 WM3MEHUMBOCTH M €€ pONM Uil OpraHm3MoB. HaciencTtBeHHas u
HEHACNeCTBEHHAs] W3MEHYUBOCTb. THIBI HACIEACTBEHHOH (TE€HOTHITHYECKOH)
W3MEHYMBOCTH: MYyTallMOHHAsI, KOMOWHATHUBHASI.
JlabopaTopHas padora Ne 3
«BplIsiBIIeHNE HACEICTBEHHBIX W HEHACJIEICTBEHHBIX INPU3HAKOB Yy PpACTEHHM
pa3HbIX BUIOB»

30 HenacjeacTBennas M3MEHYHBOCTh
[TonsiTie o0 HeHacneACTBEHHON  ((EHOTUNIUYECKOW) HM3MEHYHUBOCTH, €&
MIPOSIBJIECHUU y OPTaHU3MOB M POJM B HUX JKU3HEIESITEIbHOCTU. 3HAKOMCTBO C
pUMEPAMH HEHACIIEICTBEHHOW U3MEHYMBOCTH Y PACTEHUH U )KUBOTHBIX.

JladopaTopHas padora Ne 4

«/3yyeHne N3MEHUYMBOCTU Y OPraHU3MOBY»

31 OcHoBBI ceJleKINHU OpPraHu3MoB
[lonsitue o cenekuuu. Mcropusi pasutus cenekuuu. Cenekius Kak Hayka.
OO0mme MEeTOoIbl CEeNEeKIMH: UCKYCCTBEHHBINH O0TOOp, THOpUIN3AINs, MyTarcHes.
Cenexiusi pacTeHH, )KMBOTHBIX, MUKPOOPTraHU3MOB. M cIob30BaHne MUKPOOOB
YeJIOBEKOM, MOHSATHE O OMOTEXHOJIOTHH

32 O06o00meHne U cUCTEMATU3ALMS 3HAHUIA MO TeMe «3aKOHOMEPHOCTH KU3HU
HA OPraHM3MEeHHOM YPOBHE»
Tema 4. 3aKOHOMEPHOCTH NMPOMCXOKAECHUS U Pa3BUTHS Ku3HM Ha 3emute (20

1)

33 IIpeacraBieHuss 0 BO3HNKHOBEHMH JKH3HM Ha 3emJjie B HCTOPUM
€CTeCTBO3ZHAHUS
I'mnoressl npoucxoxaeHust xxku3Hu Ha 3emuie. Onbitel @. Penu u JI. Ilacrepa,
OIPOBEPraroIMe TUIOTE3bl O CaMO3apOXKICHUU )KU3HU

34 CoBpeMeHHbIE TMpPEICTABJICHUS O BO3HMKHOBEHHUM JKM3HH Ha 3emue
buoxumnueckas runore3a A.M. Onapuna. YcinoBHUsS BO3HUKHOBEHUS JKHU3HU Ha
3emite. 'mnotesa k. XonaenHa

35 3Hayenue ¢oTocuHTe3a W OHMOJIOTHYECKOT0 KPYroBOPOTa BelleCcTB B
Pa3BUTHM KU3HU
OcoOeHHOCTH ~ TIEpBUYHBIX  OopraHu3moB. llosBienune  aBTOTpOPOB —
anoOakrepuid. Mi3MeHeHus ycnoBuid *u3Hu Ha 3emiie. [IpuunHbl U3MEHEHUH.
[TosiBnenue 6uochepsl

36 Jransl Pa3sBUTHA KM3HH Ha 3emue
OOwiee HampaBiieHHE HBOJIOLHMM >KU3HU. DpBI, NMEPHOABI U SMOXH B HCTOPUH
3emiu. BIxoa opraHu3MoB Ha cylly. OTanbl Pa3BUTHSI )KU3HHU

37 Hnen pa3BuTHs OpraHn4eckoro Mupa B O0H0JIOTUH
BosnukHoBeHne uael o0 sBomonuu kuBoro mupa. Teopus ssomouuu XK.-
b. Jlamapka

38 Yap.u3 /lapBuH 00 3BOTIOLUH OPTaHHYECKOI0 MHPa
Wccnenosanus, nposenénnsie Y. lappuHoM. OCHOBHBIE NOJIOKEHHS IBOJIIOLNN
BUIOB, W3JI0KeHHbIe JlapBuHOM. JIBWXKylIMe CHIIBI mpolecca 3BOJIOLNH:
M3MEHYMBOCTb, HACIEACTBEHHOCTh, 00phOa 3a CyIIECTBOBAaHUE M €CTECTBEHHBIN
ot0op. Pe3ynprarel sBomoMu. 3Hauenue padot Y. JlapsuHa

39

CoBpeMeHHbIe TMpeaCTaBJIeHUsT 00 DHBOJIOLUMUA OPraHMYECKOro MHPA
[lonmynsaums Kak eauHUIA HBOJTIONMHU. BakHeilne MOHITUS COBPEMEHHOM




TCOPHUHU SBOJIIOLIUHA

40 Bupa, ero kpurepuu U CTPyKTYypa 1
Bun — ocHoBHas cuctematuueckas enuHuna. llpu3Haku BHAAa Kak €ro
kputepun. [lomynsiiuy — BHYTPUBHIOBAs TPYNITHMPOBKA POJICTBEHHBIX OCOOEH.
[Monynsiiust — ¢opma CyIecTBOBaHHUS BHIA

41 IMpoueccesl o0pa3zoBanus BU/I0B 1
Bunoo6pazoBanue. IloHsTHe 0 MHUKpPOIBOIIONUU. THUMBI BUA00Opa30BaHMUS:
reorpauueckoe u OMOJIOTHIECKOE

42 Maxkpo3BoI0OIHA KaK NMPOLECC MOsIBJIeHUs HAABUAOBBIX I'PYIII OPraHU3MOB 1
VYcnoBusi u 3Hauenue auddepennumanuu Buaa. [loHsATHE O MaKpPOIBOIIOIMH.
JlokazarenbcTBa npoiiecca ABOJIIOLIUU: MaJ€OHTOJIOTUYECKHUE,
IMOpHOJIOTUYECKUE, AHATOMO-MOopdosiornyeckue (pyAMMEHThI U aTaBU3Mbl)

43 OcHoOBHBIE HAINPABJICHUSA 3BOJTIOLHMHU 1
[Iporpecc u perpecc B xuBoM Mupe. HampaBieHuss OMOI0THYIECKOro Iporpecca:
apomopho3, uanoaaanrtanus, ooIas qereHepanys OpraHu3MoB

44 I[Ipumepbl IBOJIIOIHOHHBLIX TMPeo0pPa30BaAHMl KUBBLIX OPraHU3MOB 11
OO6o01ieHne paHee HW3YYEHHOTO MarepHajia 00 OHBOJIOUUU. OBOIIOLUA —
JUTUTEIIbHBIA UCTOPUYECKHM TpoIIecc.

DOBOJIOIMOHHBIE  MPeoOpa3oBaHMsl  JKUBOTHBIX WM PAcTeHUH.  YPOBHU
npeoOpazoBaHUi

45 OCHOBHBIE 3aKOHOMEPHOCTH IBOJIIONUH 1
3aKOHOMEPHOCTH OHOJIOTMYECKOM JBOJIIOIMM B TMPUPOJIE: HEOOPaTUMOCTh
nporecca, MPOrpecCUBHOE yCIOKHEHUE (OpPM KU3HHU, HEMPOrpPaMMUPOBAHHOE
pa3BUTHE KU3HU, aJjaNTal[iH, TOSIBJICHIUE HOBBIX BUJIOB.

JlabopaTopHasi padora Ne 5
«IIprcrnocobIeHHOCTh OPTaHU3MOB K cpejie OOMTaHUs»

46 Yes10BeK — MpeCTABUTE/Ib JKUBOTHOTO MUPa 1
Opomonsi puMartoB. Paname mpenku npumatoB. ['omunugsl. CoBpeMEHHBIC
4elI0BEeKOOOpa3Hbie 00€3bsIHbI

47 JBOJIIOIIMOHHOE MTPOUCXOXK/IEHHE YeJIOBEeKa 1
Hakoruienue ¢akTtoB 0 MPOMCXOXKACHUM uelnoBeka. JlokazareiabCcTBa pOJCTBA
YelloBeKa M JKUBOTHBIX. BakHellne OCOOCHHOCTH OpraHm3Ma 4YellOBEeKa.
[IposiBienne OWONOTUYECKUX U COLHUANBHBIX (HDAaKTOPOB B HCTOPUYECKOM
mporecce MPOUCXOXKIEHHUs dYenoBeka. OOLIecTBEHHBIN (COLMaNbHBIN) 00pa3
JKU3HM — YHHUKAQJIbHOE CBOMCTBO YEJIOBEKA

48 Pannmue ITaMNbI IBOJIIOLMHU yeJioBeKa 1
Pannue npenku yenoseka. Ilepexon K MpsSMOXOKIEHUIO — BBIIAIOIIMNICS ATl
sBOMIONMK 4enoBeka. CTaauu aHTPONOreHe3a: TMPEeIIIeCTBEHHUKH, YeIOBEK
yMeblid, APEBHEMIINE JIFOIH, JPEBHUE JIFOAN, COBPEMEHHBIN YeJI0OBEK

49 Mo3xnue 3TaMNbI IBOJHOLHUHU YyeJIOBEeKAa 1
Pannne  HeoaHTpombl —  KpPOMaHbOHLBI.  OTIWYUTENBbHBIE  MPU3HAKU
COBPEMEHHBIX JIOJel. buocounanbHas CyIIHOCTh 4eJOBEKa. BrusHue
COLIMAJIbHBIX (DAKTOPOB Ha JIEHCTBUE €CTECTBEHHOIO0 OTOOpa B HCTOPUYECKOM
Pa3BUTHH YEJIOBEKA

50 YesroBevyeckne pacbl, X POACTBO M MPOMCXOKACHHE 1
UYenoek pazyMubiii — nonuMopdublil Bua. [lonsarue o pace. OCHOBHBIE THITBI
pac. IIpoucxoxaeHue u poJacTBO pac

51 1

YesioBeK KaK KUTeJb 01ocdepbl U ero BJIUSHHE HA PUPOAY 3eMJIH
Uenosek — xutensb omocheprl. Biusiaue uenoeka Ha 6nochepy. YcnoxkHEHHE
¥ MOITHOCTH BO3/€iicTBUA YenoBeka B Ouocdepe. CoxpaHeHHe KU3HHU Ha 3emIie
— TJIaBHAs 33/]1a4a YeJI0BeYeCcTBa
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O0o0menne u cucreMaTH3alusi 3HAHMA 1O TemMe «3aKOHOMEPHOCTH
NPOUCXO0KICHHUS M Pa3BUTHS KU3HM Ha 3eMiie»

Tema 5. 3aK0HOMEPHOCTH B3aMMOOTHOIIIEHUIT OPraHU3MoOB U cpeabl (15 4)

53

YcaoBus ;ku3Hu Ha 3emJie

Cpensl ’KU3HA OPraHU3MOB Ha 3emJie: BOJHAs, HA3€MHO-BO3/yIIIHAs, TIOYBCHHAS,
OpraHu3MeHHas. Y CIOBHS )KM3HU OPraHU3MOB B Pa3HbIX Cpelax. JKOJOTUUECKUE
(hakTophl: aOMOTHYECKHE, OMOTHYECKUE M AaHTPOIIOTCHHBIS

54

OO0mme 3aK0HBI AelicTBUS (PAKTOPOB cpeibl HA OPraHU3MbI

3aKOHOMEPHOCTH JIeHCTBUSL  (DAKTOPOB Cpelbl: 3aKOH ONTHMyMa, 3aKOH
He3aMeHUMOCTU (hakTopa. BimsHue skonorndeckux (akTopoB HAa OPraHU3MBIL.
[leproIMYHOCTD B )KM3HU Opranu3MoB. DoTonepuoan3m

55

IIpucnoco0/iIeHHOCTh OPraHM3MOB K JAelicTBHIO (aKTOpPOB cpeabl
[Ipumepsl  mpHUCTIOCOONEHHOCTH — OpraHu3MoB. [loHsaTne 00 aganTarum.
PaznooOpasue amanrtanuif. IlonsTe o >Xu3HeHHOM (opme. Dkonoruyeckue
IPYIIIBI OPraHU3MOB

56

buornyeckue CBS3H B npupoae
buoTtnueckue cBsi3M B IpUpOJie: CETH MHUTaHUS, CHOCOObI JOOBIBAHUS IHIIH.
B3aumMoneiicTBie pa3HBIX BHIOB B MPUPOAHOM COOOIIECTBE: KOHKYpPEHIIMS,
MyTyalau3M, CUMOMO3, XUIIHUYECTBO, MapasuTu3M. CBS3M OpPraHu3MOB pPa3HBIX
BUI0B. 3HaueHHe OMOTHUECKUX CBs3eH

57

B3auMocCBsI3M OPraHu3MoOB B MOIYJIS UM

[Momynsmus xkak ocobasi HaJOpraHW3MeHHasl cucTema, (opma CylecTBOBaHHS
Bua B ipupoje. [loustue o remMorpaduyeckoil ¥ MpOCTPAHCTBEHHON CTPYKTYpE
nonyisiuud. KonudyecTBeHHblE MOKa3zaTenud NOMYJSILMW: YUCIEHHOCTh H
IJIOTHOCTh

58

DOYyHKIUOHMPOBAHKE NOMYJIALMI B IpUpoae

Jemorpaduueckne XapaKTEPUCTHKU TOIMYJSIIIUU: YWUCICHHOCTh, IUIOTHOCTD,
POK1a€MOCTb, CMEPTHOCTb, BEDKUBAEMOCTb. Bo3pacTHas CTpyKTypa OIS,
MoJioBasi CTpyKTypa monyisuun. [lomynmsammst kak Owocuctema. JluHamuka
YHUCJICHHOCTHU U IJIOTHOCTHU NONYJIANKU. Peryiisuys 4ucIeHHOCTH NOMYJISLUU

59

IIpupoaHoe co001IECTBO — OHUOTEOIEeH03

[IpupoaHOe cOOO0IIECTBO KaK OMOIIEHO3, €r0 APYCHOE CTPOCHHE, SKOJIOTHIECKHE
HUIIMK, IIUIICBLIC LOCIIKM M CCTU IIHUTAaHUA. FHaBHBIﬁ HpI/I3HaK HpI/IpOI[HOI‘O
co00IIecTBA — KPYrOBOPOT BEIIECTB M MOTOK 3Hepruu. IloHsTre o Guorore.
Pone BHI0B B OHOIIEHO3€E

60

Buoreounenosbl, 3xocucremMbl U 0uochepa

DKOCUCTEMHasl OpraHu3alus >KUBOM Npupoabl. DYHKIMOHAIBHOE pa3iIuyue
BUJIOB B 9KOCHUCTEMaX (IIPOM3BOIUTENH, NOTpeOUTENH, paznaratenu). OCHOBHBIE
CTPYKTYpPHBIE KOMIIOHEHTBI 3KOCHCTEMBI. KpyroBOpOT BEIIECTB M IPEBPALLECHHUS
SHEprMM — OCHOBHOM NpH3HAaK »3KocucTteM. buochepa — rnobanbHas
skocucrema. B.M. Bepnanckuii o 6uocepe. KomnoHeHTsI, XapakTepusyrome
COCTaB M CBOMcTBa OHOChEpHI: KUBOE BELIECTBO, OMOTE€HHOE BELIECTBO, KOCHOE
BEIECTBO, OMOKOCHOE BemecTBO. Polik skMBOTO BemecTBa B Onocdepe

61

Pa3BurtHe U cMeHA NPUPOAHBIX COOOIIECTB

Camopa3zBuTre OMOTeoneH030B U UX cMeHa. CTaauu pa3BUTHS OMOTEOLEHO30B.
[TepBuuHble ¥ BTOPUYHBIE CMEHBI (CYKIIECCHH). YCTOWYUBOCTH OMOTEOIICHO30B
(axocucTem). 3HaUEHUE 3HAHUHN O CMEHE MPUPOIHBIX COOOIIECTB

62

MHuorooopa3ue 0MOreoeH030B (IKOCUCTEM)

O0o0mIeHre paHee M3ydyeHHOro MaTtepuana. MHOrooOpasue BOIHBIX IKOCHUCTEM
(MOpCKHX, TIPECHOBOJHBIX) M HAa3eMHBIX (€CTECTBEHHBIX W KYJIbTYPHBIX).
ATpoOHOTeoIieHO3bI (arpO3KOCUCTEMBI), UX CTPYKTYpa, CBOMCTBA M 3HAYCHUE JIIsI
YeJIOBEKa U IPUPOJIBI
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OcHOBHBIE 3aKOHBI YCTOHYHMBOCTH KUBOW NPHPOIBI

Huknu4HOCTH  MpoLleCCOB B 3KOCHCTEMaxX. Y CTOMYMBOCTH — HMPHUPOIHBIX
skocucteM. [IpudanHbI ycTOMUMBOCTH 3KOCHCTEM: OHOJIOTHYECKOE pa3HOOOpas3ue
nu COHpSDKéHHaSI YUCJICHHOCTb UX BUIO0B, KPYIrOBOPOT BCIICCTB U ITOTOK SHCPIUH,
LIMKJIUYHOCTb MPOLIECCOB

64 JKoJioruyeckue mnpodaembl B Ouocdepe. OxpaHa  npupoabl
O06o01uieHne paHee U3ydeHHOro MaTepuana. OTHOIICHHE YeloBeKa K MPUPOJIE B
uctopuu 4yenmoseuecTBa. I[IpoGiembl Ouocdepbl: HUCTOLIEHHE MPUPOTHBIX
pecypcoB, 3arpsi3HeHHE, COKpallleHHe OMOJIOrH4eckoro pasHoodpasus. Pemenue
9KOJIOTUYECKUX TIpoOsieM Ouocdepsl: parmoHAIBHOE HCIIOIH30BAHUE PECYPCOB,
OXpaHa MPHUPOJIbl, BceoOIee 3K0I0rnyeckoe 00pazoBaHue HACEICHMUS.

JladopaTopnasi padora Ne 6
«O11eHKa KaueCcTBa OKPYKAIOMICH Cpeib»

65 IKCKYpPCHUS B IPUPOAY
«M3ydeHue u onucaHue IKOCUCTEMbI CBOSH MECTHOCTH»

06 O0oOmenne W cucTeMaThW3alusl 3HAHWKA 1O TeMe «3aKOHOMEPHOCTH
B3aMMOOTHOIIICHUN OPTaHU3MOB M CPEJIbD»

67 WTOroBBIit KOHTPOJIb 3HAHUH Kypca Ouonornn
9 kiacca

Ypoku-pe3epBbl

68 Ypoxk-pe3epB

69 Ypoxk-pe3epB

70 Ypok-pezeps

Htoro: 70 yacos




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

[Tonomapea WM. H., Kopamnoa O. A., UepHoBa H. M. OcHoBBI 0o0mieii Ouonorun: Y4eOHUK st
yuammxcs 9 knacca o0iieo0pa3oBareiabHbIX yupexaenuid. M.: Benrana-I'pad, 2019.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. Yuebnuk: [lonomapena 1.H., Kopaunosa O.A., Uepnoa H.M. «OcHoBBI 00111€# OHMOTOTHIY -
M., «Benrana-I'pad», 2019

2. Ainzex Asumos. Kpartkas ucropust 6uonornu. Ot anxumuu g0 reHetuku. Ilpe. C anrn. — M:
3AO0 Lenrpnonurpad, 2018. — 98c.

3. AmnacracoBa JLII. «CamocrositenpbHble pabOTHI ydwanmxcs mo oOmied Owmomorum» - M.:
ITpocsemienue, 2018.

4. OOmas 6uonorus. Meroaudeckoe mocooue 9 kmaccel — M.: JIpoda,2019.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET
https://www.yaklass.ru/?g9=

https://skysmart.ru/

https://uchi.ru/teachers/lk

https://foxford.ru/?utm_referrer=https%3A%2F%2Fyandex.ru%2F

http://www.ecosafe.nw.ru/ (Y4eOHBIN CalT MO TEME OXpaHbl OKPYKAIOIIEH CpeIbl).
http://school-collection.edu.ru/ «Emunas xomnexkmus IludpoBeix OOpazoBaTeIbHBIX
Pecypcos».
http://www.fcior.edu.ru/
www.bio.lseptember.ru — razera «buonorus».
www.bio.nature.ru — Hay4HbI€ HOBOCTH OMOJIOTHH.



https://www.yaklass.ru/?%D1%8F=
http://www.bio.nature.ru/
http://www.bio.1september.ru/
http://www.fcior.edu.ru/
http://school-collection.edu.ru/
http://www.ecosafe.nw.ru/
https://foxford.ru/?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://uchi.ru/teachers/lk
https://skysmart.ru/

www.edios.ru — DU0C — MEHTP AUCTAHIIMOHHOTO 00pa30BaHU.

www.km.ru/education - ydeOHble MaTepuasibl W cioBapu Ha caiite «Kupwin u
Medoamii».

http://video.edu-lib.net — yueOHbIe DUITBMBI.



http://video.edu-lib.net/
http://www.km.ru/education
http://www.edios.ru/
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