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IHosicuuTeAbHAA 3aMHCKA

PabGouast nporpamMma o 6Mos10ruu A1 9 Kiacca coOCTaB/JeHA B COOTBETCTBUU:

- ¢ denepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOT'O OOIIEro
o0pa3oBaHus .
- ¢ npuka3oM MunucrtepcTBa oOpazoBanus u Hayku Poccuiickoii denepanuu ot 31.12.2015
Nel577 «O BHeceHun u3mMeHeHUi B (eaepalibHbI TOCYAapCTBEHHBIM CTaHIapT OCHOBHOIO
oOmero o0pa3oBaHMs, YTBEPXKACHHBIM MpUKazoM MuHuctepcTBa o0pa3oBaHUA M HayKH
Poccuiickoit @enepanyu ot 17.12. 2010r. Ne1897»

- ¢ IIpumepHoil mporpammoii no yueOHbIM npeameram «buonorus» 5-9 kiacchl: MPOEKT-
M.: IIpocsenienue.

- C AaBTOPCKOM mporpamMmoil mo Ouonoruu mig obuieoOpa3zoBaTenbHbIX Ikosa WM. H.
ITonomapéra, B.C. Kyumenko,0.A. Kopaunosa, A.I'. Iparomuiios, T.C. CyxoBa. buosnorus:
5-9 knaccel: nporpamma. — M.: Benrana-I'pad.

- ¢ OcHoBHOI 00pa3oBaTEIBLHON MPOrpaMMO OCHOBHOTO o01iero oopazoBanuss MKOY
«COMUI c.n. Unapkoii» (OOIT OO0 gns 5 — 9 kinaccos), (PI'OC OO0)
- ¢ YMK buonorus, 9 knacc (M.H. [Tonomapéra, O.A.Kopnunosa,H.M.UepHoBa «Betana-

I'pad», 2019).
Pabouass mporpamMmMa paccumTaHa Ha 68 y4eOHBIX 4yacoB M3 pacuéra 2 y4eOHBIX 4Yaca B
HEJICNI0 U TpeiHa3HaYeHa 11 oOyJaromuxcs 9°° kiacca.

Cpoku peanuzaruu padboueii nporpammsel: 2022 — 2023 y4. rog.



Ilnanupyembie pe3yjbTATHI OCBOCHUS Y4e0OHOI0 NMpeaMeTa

JIN4HOCTHBIE Pe3yJIbTATHI:

-(opMupoBaHNE OTBETCTBEHHOT'O OTHOILIECHUS K 00YUEHHIO;

- (hpopmupoBaHUE MO3HABATEIbHBIX HHTEPECOB U MOTUBOB K 00YUYEHUIO;

- popMHpOBaHKe HABBIKOB MOBEACHUS B MPUPOJIE, OCO3HAHUS [ICHHOCTH KUBBIX O0OBHEKTOB;
- OCO3HAHUE LIEHHOCTH 37I0pPOBOT0 M 0€30MacHOro 00pasa >KU3HU;

- (hpopMupoOBaHHNE OCHOB IKOJIOTMUYECKOU KYJIbTYpPbl, BOCIUTAHUE JIFOOBH K IPUPOJIE;

- IPU3HAHKE MPaBa KaKJI0ro Ha COOCTBEHHOE MHEHUE;

- YMEHHUE OTCTauBaTh CBOIO TOUKY 3PEHUS;

- KPUTUYHOE OTHOIIICHHUE YYAIIUXCS K CBOUM MOCTYNKaM, OCO3HaAHHE OTBETCTBEHHOCTH 3a
MOCJICJICTBUS;

- YMEHUE CIYIIaTh U CIIBIIIATh JPYroe MHEHHUE

MeTanpeaMeTHbIe pe3yJbTaThl:

Memanpeomemmuwie pe3yiomampl 00y4eHUS] B OCHOBHOM IIKOJIE COCTOSIT U3 OCBOCHHBIX
00yJaroIUMHUCS MEKIIPEIMETHBIX TTOHSATUM M YHUBEPCAIBHBIX YYCOHBIX JEHCTBHUIM. A TakxKe
CIIOCOOHOCTH UX MCIOJIb30BaHUS B yueOHOM, MO3HABATEIbHON U COIIMAIBHON MTPAKTHUKE,
CaMOCTOSITEJIbHOCTH TJIAHUPOBAHUS U OCYIIECTBICHHS YYCOHOU NeATENbHOCTU U
OopraHu3anuy yueOHOTO COTPYIHHYECTBA C MeJaroraMy U CBEPCTHUKAMU, K POSKTUPOBAHUIO
¥ TIOCTPOCHHIO UHANBUAYaIbHON 00pa30BaTEeIbHON TPAEKTOPHUH.

OcHogHble npedmemHbie pe3yibmamul 00y4eHus: OUOI02UU:

1) ycBOEHHE cHCTEMbl HAYUHBIX 3HAHUH O KUBOM MPUPOE U 3aKOHOMEPHOCTAX €€ pa3BUTHS
1St POPMUPOBAHUS €CTECTBEHHOHAYYHOM KapTUHBI MUPA;

2) popmupoBaHue nMepBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHHUM O
OMOJIOTUYECKUX 00BEKTAX, MPOIECCaX, ABICHUIX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSIX, IKOCUCTEMHON OPTraHU3alliy KU3HHU, O B3AUMOCBSI3H BCETO KHUBOTO
B Onocdepe, 0 HACIECTBEHHOCTH U U3MEHYMBOCTH; OBJIaJICHUE TOHSITUIHHBIM arapaToM
OHOJIOTHH;

3) mpuoOpeTeHre OMbITa UCTIOIB30BAHUS METOJOB OMOJIOTHYECKON HAYKH U MPOBEICHUS
HECJIOXKHBIX OMOJIOTUYECKUX IKCIIEPUMEHTOB ISl U3yUEHUS KUBBIX OPTaHU3MOB;

4) moHUMaHuE BO3PACTAIONIEH POIU €CTECTBEHHBIX HAYK U HAYYHBIX UCCIEIOBAHH B
COBPEMEHHOM MHpPE, MOCTOSTHHOT'O MpOoliecca 3BOJIIOIUY HAYYHOTO 3HAHUS, 3HAUMMOCTH
MEKIyHApPOJITHOT'O0 HAYYHOT'O COTPYIHUYECTBA;

5) popmupoBaHUE OCHOB 3KOJOTUYECKON I'PaMOTHOCTH: CIIOCOOHOCTH OLIEHUBATH
MOCJIC/ICTBUSA JIEATEILHOCTH Y€JIOBEKa B MIPUPO/IE, BIUsHUE (AaKTOPOB PUCKA HA 3I0POBBE
YeJIoBeKa; YMEHHUE BHIOMPATh II€JIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JEHCTBUSAX U
MOCTYMNKaX MO OTHOILIEHUIO K JKUBOUW MPUPOJIE, 3I0POBBI0 CBOEMY M OKPYKAIOIIHX,
OCO3HAHHME HEOOXOIUMOCTH COXPaHECHUS OMOPa3HOOOPA3us U MPUPOTHBIX MECTOOOUTAHUH;
6) 0OBsICHEHHE POJIM OMOJIOTUU B MMPAKTUUYECKON JEATETLHOCTH JIFO/ICH, MECTa U POJIH
YeJioBeKa B MPUPOJIE, POJICTBA OOIIIHOCTH MPOUCXOKIACHHS M IBOJIOIMHA PACTCHUN U
KUBOTHBIX;

7) oBnajeHrue MeTolaMi OMOJIOTUUECKON HAayKU; HAOJII0ICHUE U OMUCAaHUE OUOTOTUYECKUX
00BEKTOB U MPOLIECCOB; TOCTAHOBKA OMOJIOTMYECKUX IKCIIEPUMEHTOB U OOBSICHEHUE UX
pPE3yIbTATOB;



8) popMupoBaHUE NPEICTABICHUI O 3HAUEHUN OMOJIOTrMYECKUX HAYK B PEIIEHUH JOKAJIbHBIX

U TJI00AJIBHBIX 3KOJOTUYECKUX MPOo0IIeM, HEOOXOAMMOCTH PAallMOHAIBHOTO

IIPUPOIOIIOIB30BAHUS;

9) ocBoeHME MPUEMOB OKa3aHUs NEPBOM MOMOIIM, pAlMOHAIIBHON OpraHUu3aluy Tpyaa U

OT/IbIXa, BBIPAIINBAHUS U PA3MHOKEHUS KYJIbTYPHBIX PACTECHUI U JOMAIIHUX )KUBOTHBIX,

yXoJa 32 HUMHU.

YMEHHUS:

- TPOBOJUTH NPOCTEHIINE HAOIIOICHUS, U3MEPEHHUS], OTIBITHI;

CTaBUTh YUEOHYIO 3aJ1a4y MO/l PyKOBOJICTBOM YUMTEJIs;

CUCTEMaTU3UPOBaTh U 00001IATh pa3Hble BUIbI HHPOPMALIUU;

COCTaBJIATH IJIaH BBIMOJHEHUS yueOHOM 3a1auH;

IPOBOAUTH MPOCTEHIIYIO KIIaCCU(PUKALINIO )KHUBBIX OPraHU3MOB;

- MCIIOJIb30BATh JIOMOJIHUTEIbHbIE HCTOYHUKHA UH()OPMALIUU SISl BBITOTHEHUS y4eOHOM

3a/1a4H;

- CaMOCTOSITEJIbHO TOTOBUThH YCTHOE COOOIIEHUE Ha 2-3 MUH.

- paboTaTh B COOTBETCTBUH C MOCTAaBJICHHOM 3a1a4eii;

- COCTaBJISATh IPOCTOM U CIIOKHBIM IIJIaH TEKCTA;

- Y4aCTBOBAaTh B COBMECTHOU JIEATEIIBHOCTH;

- paboTaTh C TEKCTOM MHaparpada u ero KOMIOHEHTaMH;

- y3HaBaTh U3y4yaeMble OOBEKTHI Ha TAOIUIAX, B PUPO/IE.

- HAXOJUTh U UCIIOJIb30BaTh NPUUMHHO-CIIEICTBEHHBIE CBSI3U;

- CTPOUTb, BBIIBUTaTh U (HOPMYIUPOBATH MPOCTEHIIINE TUTIOTE3HI;

- BBIIEJATH B TEKCTE CMBICJIOBBIE YaCTH M 03aIIABIUBATH UX, CTABUTh BOIIPOCHI K TEKCTY.

IlpeaMeTHBIe pe3ybTaThbl: Y4YaluMecs JOJKHbI 3HATH:

- OCHOBHBIE ITPU3HAKHU KUBOW MPUPOJIBI;

- YCTPOKCTBO CBETOBOI'O MHUKPOCKOIIA;

- OCHOBHBIE OpPTraHOUbI KIETKH;

- OCHOBHBIE OPTaHUYECKUE U MUHEPAIIbHBIE BEIIECTBA, BXOASAIIUE B COCTAB KIETKH;

- BEAYUIUX €CTECTBOUCIBITATENEH U UX POJIb B U3YUEHUU MTPUPOIBI.

- CYILECTBEHHBIE PU3HAKH CTPOCHUS U )KU3HEACATEIBHOCTH U3Y4aeMbIX OMOJIOTUYECKUX

00BEKTOB;

- OCHOBHBIE ITPU3HAKU ITpeacTaBureneit L{apcTs xKUBOM IPUPOIBL.

- OCHOBHBIE CPEJIbl OOUTaHUS KUBBIX OPraHU3MOB;

- TPUPOIHBIC 30HBI HAIIICH MJIAHETHI, UX OOUTATEINICH.

- TPEIKOB YEJOBEKa, UX XapaKTepHbIE YEPThl, 00pa3 KU3HU;

- OCHOBHBIE IKOJIOTHYECKUE MPOOIEMBI, CTOSALINE NEPE COBPEMEHHBIM YEJIOBEYECTBOM;

- IIpaBWJIA ITIOBEJICHUS YEJIOBEKA B OMACHBIX CUTYalUAX IIPUPOJIHOIO IPOUCXOKICHUS;

- IpocTellne crnocoObl OKa3aHUs NEPBOU MMOMOIIHM IPU 0KOTraX, 0OMOPOXKEHUU U AP.
Yuamuecs X0JKHBI YMETh:

- OOBSACHATH 3HAUCHUE OMOJIOTMYECKUX 3HAHHUM B MOBCETHEBHOM JKU3HH;

- XapaKTepu30BaTh METO/bI OMOJOTHUYECKUX MUCCIIECOBAHMIA;

- paboTaTh C JIyIOW U CBETOBBIM MUKPOCKOIIOM;

- y3HaBaTh Ha TA0JIMIIAX U MUKPOINPENApaTaX OCHOBHBIE OPraHOUbI KIETKH;

- OOBACHSTH POJIb OPraHUYECKUX U MUHEPAJIbHBIX BEIIECTB B KIIETKE;



- coOJro1aTh MpaBUIIa MOBEAEHUS U PabOThI C MPUOOPAMU U MHCTPYMEHTAMHU B KaOMHETE
OMOJIOTHH.

- ONpeaeNsaTh NPUHAIIE)KHOCTh OMOJIOTMYECKUX 00BEKTOB K 0JHOMY U3 LlapcTB sxuBoi
IIPUPOJIBI;

- YCTaHaBJIMBAaTh YEPTHI CXOJICTBA U Pa3Nuus y IPEACTaBUTENEH OCHOBHBIX L{apcTs;

- pa3iuyaTth U3yYEHHBbIE OOBEKTHI B IPUPOJIE, HA TAOJIMLIAX;

- yCTaHaBJIMBATh YEPThI IPUCIIOCOOTIEHHOCTH OPTraHU3MOB K Cpelie 0OUTaHuUS;

- 00BACHATH poJib npeacTaBuTenei L{apcTs »uBOM NpUPOABI B )KU3HU YETOBEKA.

- CpaBHUBATb pa3jIUYHbIE CPE/Ibl OOUTAHNUS;

- XapaKTepU30BaTh YCIOBHS )KM3HU B PA3IUUYHbBIX Cpeax OOUTAHUS;

- CpaBHUBATH yCJIOBUS OOUTAHMS B PA3JIMUHBIX PUPOIHBIX 30HAX;

- BBISBJISITH YEPThI MPUCIIOCOOJIEHHOCTH KUBBIX OPTAHU3MOB K ONPEIEIEHHBIM YCIOBUAM;
- TPUBOJUTH MPUMEPHI OOUTATENEH MOpEN U OKEAHOB;

- HaOJI0AaTh 32 )KMBBIMU OpPTraHU3MaMHu.

- OOBACHSATH MPUYMHBI HETATUBHOTO BIUSHUA XO35MCTBEHHOMN JESATENBHOCTH YeJIOBEeKa Ha
IPUPONY;

OOBSCHATH POJIb PACTCHUM U )KUBOTHBIX B KU3HU YEJIOBEKA;

000CHOBBIBATH HEOOXOJUMOCTH MPUHSATHS MEP 110 OXPAHE KUBOU MPUPOJIBI;

coOJII01aTh TIPaBUJIa MOBEACHUS B IPUPO/IE;

pa3nuyaTh Ha )KUBBIX 00BbEKTaX, TAOIUIIAX OMACHBIE JIJIS )KU3HU YeJIOBEKa BUbI PACTCHHI
U ’KUBOTHBIX;

- BECTH 3/10pPOBBI 00pa3 »KU3HU U MPOBOIUTH OOpbOY C BPEIHBIMH NPUBBIYKAMU CBOUX
TOBapUILEH.

Conepxxkanue yueOHOro npeamera

I'naBa 1. O01mue 3aKOHOMEPHOCTH KU3HU (5 4)

buonorus - Hayka 0 xKHBOM MuUpe. broJiorus — Hayka, Ucclieayromas xu3Hub. 3yuenue
IPUPOJIBI B 00€CTICUCHUU BEKMBAHUS JIt0/Iek Ha 3emute. bruosorus — cucrteMa pasHbIxX
Omosioruvyeckux obnacreit Hayku. Pois OM0JIOTHN B MPAKTUYECKON AeATCIbHOCTH JIIOICH.
MeToapl OMOTOTUUECKUX MCCIIeI0BaHUN. MeTO bl H3yYeHUS KUBBIX OPTaHU3MOB:
HaOII0/IeHNe, U3MEpEeHre, CpaBHEHHE, OMMCaHue, IKCIICPUMEHT, MoAenupoBanue. [IpaBuiia
paboThl B KaOuHETe OMOJIOTHU C OMOJIOTHYECKUMHU MPUOOpaMu U HHCTpyMeHTaMu. O01iue
CBOMCTBA )KUBBIX OpraHU3MOB. OTIUYUTENbHBIE TPU3HAKH KUBOTO U HEKUBOTO: XUMUYECKUN
COCTaB, KJIETOYHOE CTPOCHUE, 0OMEH BEIIECTB, PA3MHOXKEHUE, HACJIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT, pa3BUTHE, Pa3APAKUMOCTb. B3aMOCBA3b AKUBBIX OPTaHU3MOB U CPEJIbI.
MHuoroo6pazue ¢opm xu3Hu. Cpeapl )KU3HU Ha 3eMiIe 1 MHOT000pa3ne UX OpraHu3MOB.
Krnerounoe paznooOpasue opraHu3MOB U UX IapcTBa. Bupycel — HekiieTounast popma
*u3HU. PazHoOoOpa3ue Ouocuctem, oToOpaxkarollee CTpyKTypHbIE€ YPOBHU OpPraHU3AINU
KU3HU.

I'nagBa 2. $IBJieHUs1 1 3aKOHOMEPHOCTH KU3HU HA KJIeTOYHOM ypoBHe (11 1)
MHuoroo6pa3zue kinetok. O00011eHNE paHee U3YYeHHOTo Matepuana. MHoroo0pasue TUIOB
KJIETOK: CBOOO/THOXKMBYIIIUE U 00pa3yIollle TKaHU, MPOKAPUOTHI, 3YKapuOThl. PoJib yUEHBIX B
M3YUYEHUHU KJIETKH. XUMUYECKHE BellecTBa B KiieTke. O000I1IeHe paHee N3yYeHHOT O



Marepuana. OcOOEHHOCTH XMMUYECKOTO COCTaBa KUBOU KJIETKU U €T0 CXOJICTBO Y Pa3HbIX
TUIIOB KJIETOK. Heoprannueckne u oprannyeckue BeniecTna kierku. CoaepkaHue BOAbI,
MUHEPAJILHBIX COJICH, YTJIEBOIOB, JIUMHUIOB, OCJIKOB B KJIETKE U opranuzme. Ux ¢hyHKiuu B
KU3BHEACATEIbHOCTH KIeTKU. CTpoeHue kieTku. CTpyKTYpHBIE YacTH KJIETKU: MeMOpaHa,
SIPO, IIUTOIIa3Ma ¢ OPTaHOUIaMH U BKIIFOUCHUSIMU . OpraHOUIbl KIETKU U UX (QYHKITUU.
MemOpaHHble 1 HEMEMOpPaHHbIE OPTaHOUIbI, OTIUYUTEIILHBIE OCOOEHHOCTH UX CTPOCHUS U
dbyakuuu. OOMEH BeIecTB — OCHOBA CyIecTBOBaHUs KiIeTKU. [loHsaTHEe 00 0OMEeHe BelecTB
KaK COBOKYIMHOCTH OMOXUMUUYECKUX PEaKIIUi, 00eCIeunBarOnnX )XU3HE IS TEILHOCTh
KJIETKHA. 3HAYEHUE aCCUMUIIISIIMUA U JUCCUMUIISILINK B KJIeTKe. PaBHOBECHE SHEPTreTHYECKOTO
COCTOSIHUSI KJIETKH — o0ecleueHne e€ HopMaJlbHOTO (yHKIIMOHUpOBaHUs. brocunTe3 Oenka
B sxuBOM KiieTke. [loHsgTrne o 6mocuHTE3€e. DTalbl CHHTE3a OeJiKa B KiIeTKe. Poib
HYKJIEMHOBBIX KHUCIIOT U pUOOCOM B OMOCHHTE3e O0eNKoB. buocunTes yrieBojos -
dbotocuntes. [lonarue o GoTocHHTE3E KaK MPOIECCE CO3AaHUs YTIEBO0OB B )KUBOU KJIETKE.
JIBe ctanuu GOTOCUHTE3a: CBETOBAsI U TEMHOBAs. Y CIIOBUS MPOTEKaHUs (POTOCUHTE3A U €r0
3HaueHue A1l mpuposl. ObecnieueHue KieTok sHeprueii. [loHsTre 0 KJIeTOYHOM JBIXaHUH
KaK o mpoliecce odecrneueHus KieTku 3Heprueit. CTaauu KIETOYHOTO JbIXaHMUS:
OeckuciopoHas (epMeHTaTUBHAS, WU TJIMKOJIN3) U KUCIOpOoaHas. Poik MUTOXOHIpUiA B
KJI€TOYHOM AbIXaHUHU Pa3zMHOXKEHHE KIETKH U €€ )KU3HEHHBIN UKJI. Pa3MHOKEHUE KIIETKH
nyTEM JeIeHUs - 00111ee CBOMCTBO KJIETOK OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB.
KnerouHoe nenenue y mpokapuoT - A€JIEHUE KIETKU HaJIBoe. JleneHre KIETKH y DYKapHUOoT.
Murto3. ®a3el MuTo3a. JKM3HEHHBIN UK KJIETKH: HHTEpdasza, MuTo3. Paznenenue
KJIETOYHOTO COJICP>KUMOTO0 Ha JABe JouepHUe KieTku. JlaboparopHas padora Ne 1
«MHoroobpasue KieTok 3ykapuoT. CpaBHEHHE PaCTUTEIIBHBIX U KUBOTHBIX KJIECTOK)
Jlaboparopnas pabora Ne 2 «PaccMarpruBaHre MUKPOTIPETIAPATOB C JACISIIUMUCS KICTKAMU

I'naBa 3. 3aKOHOMEPHOCTH KM3HH HA OPraHN3MeHHOM ypoBHe (18 4)

Opranusm — OTKpBITas *KuBasg cucteMa (Ouocucrema). OpraHusM Kak KMBas CHCTEMa.
KoMIoHeHThI cucTeMbl, X B3aUMOJIEUCTBHIE, 00ECIIEeYUBAOIEee 11EJT0CTHOCTh OMOCHCTEMbI
«opranuszmy. Perymsauus nporeccoB B OnocucreMe. bakrepun u Bupycel. PaznooOpasue
(GbopM OpraHru3MoB: OJJHOKJIETOYHbIE, MHOTOKJIETOYHBIC U HEKJIETOUHbIE. bakTepuu Kak
OJTHOKJIETOUHBIE TOSI/IEPHBIC OpraHu3Mbl. BUpychl kKak HeKIeTouHas (hopma >KU3HU.
OTnuuuTenbHbIe 0COOCHHOCTH OAKTEPH M BUPYCOB. 3HaUCHUE OAKTEPHL U BUPYCOB B
npupoze. PacturenbHblil opranu3m u ero oco0eHHOCTH. [ TaBHbIE CBOMCTBA paCTEHUN:
aBTOTPOGHOCTH, HECTIOCOOHOCTh K aKTUBHOMY TEPEIBUKEHHUIO, PA3MEIIIEeHHE OCHOBHBIX
JacTel - KOpHs U modera - B IByX pa3HbIx cpenax. OCOOEHHOCTH paCTUTEIHHOM KICTKU:
MPUHAJJIEKHOCTh K 3YKapUOTaM, HAJIMYKE KIETOYHON CTEHKH, IIACTUA U KPYITHBIX
Bakyosieil. CriocoObl pa3MHOKEHUST pacTeHU: TIoJIoBoe 1 Oecronoe. OCOOEHHOCTH TIOJIOBOTO
pa3MHOXKeHUs. Turbl 0eCroyioro pa3MHOXKEHUS: BEreTaTUBHOE, CIIOpaMU, JEJICHUEM KIIETKU
HaJiBoe. MHOrooOpa3ue pacTeHuil U 3HaueHue B mpupoae. MHorooopa3ue pacTeHHil:
CIOpPOBbIE U ceMeHHbIe. OCOOEHHOCTH CITOPOBBIX PACTEHUI: BOJIOPOCIIC, MOXOBU/IHBIX,
MarnopoTHUKOB, XBOUIEH U IMJIAYHOB; CEMEHHBIX PACTEHUMN: TOJIOCEMEHHBIX U IIBETKOBBIX
(mokpsiTocemeHHbIX). Kitaccwl oTaena L[BeTkoBbie: ABYAOIbHbBIE U OAHOIOIBHBIE PACTEHUS.
Oco0eHHOCTH U 3HAUYECHHE CEMEHU B CPaBHEHUHU CO criopoil. OpraHu3msl IapcTBa rpudoB U
TUIaiHUKOB. ['pUOBI, UX CXOACTBO C APYTUMU FYKAPUOTUUECKUMU OpPraHU3MaMHu —



PACTEHUSIMU U KUBOTHBIMU — M OTIIU4YKE OT HUX. Crierudpuueckue cBoMcTBa rpudoB.
MHoroo6pa3ue 1 3HaueHHue TPUOOB: TIECHEBBIX, IUISTIOYHBIX, Mapa3uTUUECKUX. JIuaiHuKu
KaK 0coOble CUMOMOTUYECKUE OPTaHU3Mbl; KX MHOTO00Opa3ue u 3HaueHue. JKUBOTHBIM
OpraHu3M U ero 0co0eHHOCTU. OCOOEHHOCTH KUBOTHBIX OPTAaHU3MOB: TPUHAIC)KHOCTH K
yKapuoTaM, reTepoTpodHOCTD, CIIOCOOHOCTh K aKTUBHOMY TIEPEBIKEHHIO, 3a00Ta O
MMOTOMCTBE, MOCTpoiiKa >xunu (THE3 I, HOP). [leneHne )KUBOTHBIX MO Croco0aM T0ObIBaHUS
MUILIN: PACTUTEIBHOSAHBIE, XUIIHbIC, TAPA3ZUTUUYECKUE, MTATAIBIIINKH, BCESIHBIE.
MHuorooOpa3ue >KMBOTHBIX. JleieHrne »KUBOTHBIX Ha ABa nojauapcTsa: [Ipocreiimue u
MHuorokneTounble. OCOOEHHOCTH MPOCTEHIINX: PACIPOCTPAHECHHE, TUTAHUE, TIEPEABUKEHUE.
MHOTOKJIETOUHBIE KUBOTHBIC: 0€CTIO3BOHOYHBIC U MO3BOHOUHBIE. OCOOEHHOCTH Pa3HBIX
TUTIOB 0€CIO3BOHOYHBIX )XUBOTHBIX. OcoOeHHOCTH TUMa X0p1oBbie. CpaBHEHNE CBOMCTB
OpraHu3mMa 4ejaoBeKa U KUBOTHBIX CXOJCTBO YEJIOBEKA U KUBOTHBIX. OTIMYME YETOBEKA OT
AKUBOTHBIX. CHCTEMBI OPraHOB y YEJIOBEKA KaK OpraHu3Ma: NulleBapuTelbHas, bIxaTeabHasl,
KPOBEHOCHasI, BblieIuTeNbHAs. Opransl 4yBCTB. Y MCTBEHHBIE CIIOCOOHOCTH YEJIOBEKA.
[Tpuuunbl, 00yCIOBIMBAOIINE COIIMATBHBIE CBOMCTBA UeloBeKa. Pa3MHOXKEHUE HKUBBIX
OpraHu3MoB. THUTIBI Pa3MHOXKEHHUSI: TI0JIOBOE U Oecmosioe. OcOOEHHOCTH MOJIOBOTO
Pa3MHOXKEHHUS : CITUSHUE MYKCKUX U )KEHCKUX raMeT, OIJI0IOTBOPEHNE, 00pa30BaHUE 3UTOTHI.
becnonoe pa3zMHOXKEeHME: BereTaTUBHOE, 00pa30BaHUE CIIOP, JEJECHNE KICTKH HAJIBOE.
buonorndeckoe 3Ha4eHHE TOJIOBOTO M O€CTIONOT0 pa3MHOKeHHUs. CMeHa MOKOJICHUN —
0€CIoJIOro M MOJIOBOTO — Yy KUBOTHBIX U pacTeHni HAMBUyaIbHOE pa3BUTHE OPTaHU3MOB.
[Tonsitue 06 ontorenese. [leproipl OHTOTEHE3a: YMOPUOHATBHBIN U TOCTAMOPUOHATBHBIN.
Craguu pa3BuTus SMOpHOHA: 3UT0Ta, ApobIeHue, racTpyia ¢ AuddepeHuanueil KIeToK Ha
AKTO/IEPMY, DHTOJEPMY U Me30/iepMy, opraHorene3. OCOOEHHOCTH TMpoliecca pa3BUTHS
AMOPHOHA, €r0 3aBUCUMOCTb OT cpejibl. OCOOEHHOCTH MOCTAMOPUOHATIBLHOTO Pa3BUTHA.
Pa3BuTHe )XMBOTHBIX OPTaHU3MOB C TIpeBpallieHneM U 0e3 npeBpaiienus OOpa3oBaHue
IIOJIOBBIX KJIETOK. Meiio3. [loHsTHEe O JUIIIIONIHOM M rariouIHOM Habope XPOMOCOM B
kieTke. JKeHcKre U My»KCKHE MOJIOBbIE KJIETKH — raMeThl. Meio3 Kak 0COObIN THTI JeICHUs
kieTku. [lepBoe u BTopoe nenenne Mernosa. [IoHsTHE 0 cCriepMaToreHe3e U OOreHe3e
N3yuenne Mexann3ma HaciaeICTBeHHOCTH. Hadano uccienoBanuii HaCcIeCTBEHHOCTH
opranu3MoB. [lepBblii HayuHblil Tpya I'. Menaens u ero 3Hauenue. JJocTuxkeHus
COBPEMEHHBIX MCCJIE0BAaHUN HACIEICTBEHHOCTH OPraHU3MOB. Y CJIOBUS JJIs1 aKTUBHOI'O
pa3BUTHUA HCCIIEIOBAHUI HACIEACTBEHHOCTH B XX B. OCHOBHBIE 3aKOHOMEPHOCTH
HACJIEJICTBEHHOCTH OpraHu3MoB. [IoHATHE 0 HACIEICTBEHHOCTH U CIIOCO0aX mepeaadn
MPU3HAKOB OT poauTenei moTtoMcTBy. Habop xpomocom B opranusme. ['eH u ero cBoiicTBa.
['enorun u dpenotun. MI3MeHYMBOCTH U €€ MPOSBICHUE B OpraHU3Me. 3aKOHOMEPHOCTH
n3MeHunBocTy [loHsiTHE 00 M3MEHYMBOCTH U €€ POJIH 71 opranu3MoB. Hacnencrsennas u
HEHACJIE/ICTBEHHAs! U3MEHYMBOCTh. THIbI HACIIEICTBEHHOM (T€HOTUITMYECKOIN)
M3MEHYMBOCTU: MyTallMOHHAs, KOMOUHaTHBHas. HeHacneacTBeHHass ”3BMEHYUBOCTD. [loHsITHE
0 HEHACIIEJICTBEHHOU ((DEHOTUTTNYECKO ) UBMEHUYNBOCTH, €€ TIPOSBICHUN Y OPTaHU3MOB U
POJIA B UX )KU3HEAEATENbHOCTU. 3HAKOMCTBO C TPUMEPAMU HEHACJIEICTBEHHOMN
M3MEHYUBOCTU Y PACTEHUM U KUBOTHBIX. OCHOBBI CelIEKINHU OpraHu3MoB. [lousTue o
cenekuuu. Mctopus pa3Butus cenexkuun. Cenekius kak Hayka. OOIIre METOIbl CEJEKIINH:
HCKYCCTBEHHBIN O0TOOp, THOpuan3anus, myrarene3. Cenexius pacTeHH, >)KUBOTHBIX,
MHUKPOOPTraHu3MoB. Vcnonb3oBanre MUKPOOOB YEIOBEKOM, MOHATHE O OMOTEXHOJIOTHHU



JIaGoparopnas padota Ne 3 «BbIsgBiIeHHE HACIECTBEHHBIX U HEHACJIEACTBEHHBIX IPU3HAKOB
y pacTeHuid pa3Hbix BU10B» JlaboparopHas padota Ne 4 «3yueHne n3MeHYUBOCTH Y
OpPraHU3MOB»

Tema 4. 3aKOHOMEPHOCTH IPOUCXOKIACHHUSA U Pa3BUTHS KM3HHM HA 3emire (21 4)
IIpencraBieHnst 0 BOSHUKHOBEHHH KU3HU HA 3€MJIE B HICTOPUHU €CTECTBO3HAHMS. | MIIOTE3BI
npoucxoxaeHus xu3Hu Ha 3emue. Onbitel @. Pequ u JI. [Tactepa, onpoBepraromme
TUIIOTE3BI O CaM03ap0KICHUH KU3HU. COBpEMEHHBIE NPEICTABICHUS O BOSHUKHOBEHUU
XKU3HU Ha 3emuie. buoxumuyeckas runore3a A.M. Onapuna. Y ci0BUS BOSHUKHOBEHUS KU3HU
Ha 3emuie. ['unoresa Jx. XonaeitHa. 3HaueHne GOTOCUHTE3A U OMOJIOTMYECKOT0 KPYroBOpOTa
BEIIECTB B Pa3BUTHH kU3HU. OCOOEHHOCTH NEPBUYHBIX Opranu3mMoB. [losBienue aBToTpodos
— nuanobakrepuil. I3mMeHnenus ycioBuil sxu3Hu Ha 3emiie. [IpuunHbl n13MEHEHUH.
[TosiBienue 6uocdepsl. DTansl pa3BUTH XU3HU Ha 3emuie. OO111ee HANPaBICHUE YBOTIOIUH
KU3HU. DPbl, IEPUOBI U TIOXU B UCTOPUHU 3eMIIN. BpIX0a OpraHu3MoB Ha CyIly. DTalbl
pa3BUTHS )KU3HU. Ve pa3BuTHs OpraHuueckoro Mupa B Ouosnoru. BosHukHoBeHHe ujen
00 sBoumoIMH xuBOro Mupa. Teopus sBomtounu XK.-b. Jlamapka. Yapn3 lapsun 06
ABOJIIOLIMM Opranuyeckoro mupa. MccnenoBanus, nposeaénnsie Y. JlappuHom. O CHOBHbIE
MIOJIOKEHHUS 3BOJIIOIIMY BUJIOB, U3J10KEHHBIE J[apBUHOM. J[BMXKyIlIME CUIIBI ITpoIlEcCca
HBOJIIOIIMH: U3MEHYHUBOCTh, HACJIEICTBEHHOCTh, 00pb0a 3a CyIIeCTBOBAHUE U €CTECTBEHHbBIN
ot0op. Pe3ynbpraTel sBomtonnu. 3Hauenue padot Y. Japsuna. CoBpeMeHHbIE MPEACTABICHHUS
00 3BOJTIOIMK OpraHuyeckoro mupa. [lomynsius kak enuHUIA YBOTIOIUK. Baxuelme
IIOHATHS COBPEMEHHOW TEOPUHM IBOIOLMU. Bua, ero kpurepuu u cTpykrypa. Bua - ocHoBHas
cucremarnueckas equuuna. [Ipusnaku Buaa kak ero kpurepuu. [lomyssanuu -
BHYTPUBHI0BAs TPYNIUPOBKA POJICTBEHHBIX 0coOeil. [lomymsus - hopma cymiecTBoBaHUS
Buza. [Iporeccrsr o6pazoBanus BugoB BunooOpazoBanue. [lonstiue o MukposBomonuu. TUms
BUI000pa3oBaHusi: reorpadudeckoe u Ouonornaeckoe. MakposBOJIIOIMS KaK MPOIECC
TOSIBJICHHS HAIBUIOBBIX TPYIIIT OPTaHU3MOB Y CIIOBUA U 3HaUeHUEe qudPepeHnnanm Buaa.
ITonaTHE 0 Makpo3BOIOLMU. J[0Ka3aTenbCTBA IPOLECCA IBOIIOLMU: TAJIEOHTOJIOTUYECKHUE,
AMOPHOJIOTHYECKHE, aHATOMO-MOpdoIoruueckue (pyaIMMeHThI U aTaBu3Mbl). OCHOBHBIC
HarpasieHus 3Boitonuu. [Iporpecc u perpecc B xuBom mupe. Hanpasinenus
OroJornYecKoro mporpecca: apomopdos, uaroaganTaims, ooIIas 1ereHepays OpraHu3MoB.
[Ipumepbl HBONTIOIMOHHBIX MPE0Opa30BaHUM KUBBIX OPraHU3MOB DBOIIIOIHS — JIITUTEIbHBIN
MCTOPUYECKUI MPOIIecC. DBOIIOIMOHHBIC TPE0OPA30BaHUS KUBOTHBIX U PACTCHHUI. Y POBHU
npeobpazoBanuii. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLUN 3aKOHOMEPHOCTH OMOJIOTHUECKON
HBOJIIOLIMU B IPUPOJIE: HEOOPATUMOCTh Mpoliecca, IPOTPECCUBHOE YCIOKHEHUE (POPM KU3HH,
HENPOTPaMMHUPOBAHHOE PA3BUTHUE KU3HU, aIaNTALIUH, TIOSIBIICHNE HOBBIX BUJIOB. UenoBek -
IIPEICTABUTEIb KUBOTHOIO MUPA. DBOJIIOLMS IPUMATOB. PaHHNE NpeaKH MPUMATOB.
['omunuabl. CoBpeMeHHBIE Ye0BEKOOOpa3Hble 00€3bsIHbI. DBOIIOIIMOHHOE MTPOUCXO0XKACHHUE
yesioBeka. HakomieHne (pakToB 0 MPOUCXO0KIEHUH YeloBeKa. Jloka3aTenbcTBa poacTBa
YyesoBeKa M )KMBOTHBIX. BaxkHelmme ocoOeHHOCTH oprann3Ma yenoBeka. [Iposisnenue
OMOJIOrMYECKUX U COIMANIbHBIX (PaKTOPOB B UCTOPHUECKOM MPOIIECCE MPOUCXOKIACHUS
yenoBeka. OOIeCcTBEHHBIH (COIMaTbHBIN) 00pa3 )KU3HU - YHUKAIBHOE CBOMCTBO YETIOBEKA.
Pannue sTanel 3Bosronun yenosBeka. PanHne npenku gyenoseka. Ilepexon K IpsiMOXO0XKICHHAIO
- BBIJTAFOIIMICS JTaIl SBOJIIONUY YesioBeka. CTaauy aHTPOIIOTeHe3a: MPEAIECTBEHHUKH,
YEJIOBEK yMENbIM, APEBHENIINE JIFOAU, JPEBHUE JIIOIM, COBPEMEHHBIN yenoBeK. [lo3nHue



ATaIbl BOJIIOIMU YeI0BeKa. PaHHUE HEOAHTPOIIBI - KPOMaHbOHIIBI. OTINYUTEIbHBIC
MPU3HAKUA COBPEMEHHBIX Jt0Jiei. buoconuanpHas CynHOCTh YenoBeka. Brnusuue
COIMAIbHBIX (PAKTOPOB HA JEHCTBHE €CTECTBEHHOIO OTOOPa B UCTOPUUECKOM Pa3BUTUU
yesoBeka. YenoBeueckue pachl, UX pOACTBO U MPOUCXOxkAeHUE. YelloBeK pa3yMHbIH -
nonumopdueiit Bu. [lonstue o pace. OcHOBHBIE TUTIHI pac. [IporcxoxkaeHue u poJcTBo pac
YenoBek Kak )uTelb Onochephl U ero BIMsSHUE Ha pUpoay 3emitn. YeaoBek - )KUTEIb
ouocdepsl. BiusHue uenoeka Ha 6nocdepy. Y cnokHEHNE U MOITHOCTh BO3/ICHCTBUS
yesoBeka B Ouocepe. CoxpaHeHue »KU3HA Ha 3eMJle - rIaBHas 3a/laya 4eJI0BEYeCTBa.
Jlaboparopnas pabota Ne 5 «IIprcnoco0IeHHOCTh OPraHU3MOB K Cpejie OOUTaHUS»

Tema 5. 3akoHOMepHOCTH B3aMMOOTHOUICHU Oprann3mMoB U cpeasl (13 4) YcnoBus
*u3HU Ha 3emuie. Cpejibl )KU3HU OPTaHU3MOB Ha 3eMJie: BOJIHAs, HA3€MHO- BO3TYIIIHAS,
MOYBEHHAs, OpPraHU3MEHHAas. Y CJIOBUS KU3HU OPraHU3MOB B Pa3HBIX cpefiax. DKOJIOTHUYECKUE
dbakTophl: abnoTHYECKUE, OUOTUYECKHUE U aHTpornoreHHbie. O0IIMe 3aKOHBI JICHCTBUS
(bakTOpOB cpe/bl Ha OpraHU3Mbl. 3aKOHOMEPHOCTH JICUCTBUS (PAKTOPOB CPEIbl: 3aKOH
ONTUMYyMa, 3aKOH He3aMeHUMOCTU (paktopa. BiusHue sxonornueckux GakTopoB Ha
opranusmsl. [leproaudHoCTh B )ku3HU opranuzmoB. @oronepuoausm. [Ipucmno coGaeHHO CTh
OpraHuU3MOB K JIEUCTBUIO ()aKTOPOB cpeibl. [Ipumepsl MpUCoco0IeHHOCTH OPTraHu3MOB.
[Tonsitue 06 amanranuu. PaznooOpasue amanramnuii. [TonsiTue o >xu3HeHHOU dopme.
DKOJIOTMYECKHE TPYIIBI OPraHu3MOB. buoTuueckue cBs3u B npupoje. buornueckue cBs3u B
IPUPO/IS: CETHU MUTAHUS, CIIOCOOBI TOOBIBaHUS NMuUIld. B3anmoielicTBue pa3HbIX BUIOB B
IPUPOJTHOM COOOIIECTBE: KOHKYPEHIUS, MyTyalu3M, CUMOHO03, XUIIHUYECTBO, MMAPaA3UTH3M.
CBsi31 OpraHu3MOB Pa3HbIX BUAOB. 3HAUCHUE OMOTUYECKUX CBsi3ei. B3auMocss3u
opraHu3MoB B nonysanuu. [lomynamnus kak ocodast Haopranu3MeHHas cucremMa, hopma
CyIIeCTBOBaHUs BHUA B nipupoie. [lorstue o nemorpaduyueckoit 1 mpoCcTpaHCTBEHHOM
CTpyKType nomnynsiui. KoinyecTBeHHbIE TOKa3aTeIu MOMYJISIIIUU: YUCIEHHOCTh U
IJIOTHOCTh. DYHKITMOHUPOBAHWE MOMYJIAIINNA B Ipupojie. [leMorpaduyueckue XxapaKTePUCTHKH
HOMYJISIIUU: YUCIIEHHOCTD, TUIOTHOCTh, POXK/1a€MOCTh, CMEPTHOCTh, BEBDKMBAEMOCTbD.
BospacTtHas cTpykTypa nomyJssiiiuy, mojioBas CTpykTypa nomyisiiuuu. [omynsius kak
ounocucreMa. JIluHaMUKa YUCICHHOCTH U TUIOTHOCTH TOMYJISIIUU. Peryisius 4ucieHHOCTH
nonyssnud. [TpupoaHoe coobuiecTBo - GuoreorneHos. IIpupoaHoe coobiiecTBo Kak
OMOILIEHO3, €r0 APYCHOE CTPOCHHUE, FIKOJIOTMUECKUE HUIIIH, MUIIEBIC IIENN U CETH MUTAHUS.
['maBHBIN TPU3HAK MPUPOTHOTO COOOIIECTBA - KPYTOBOPOT BEIIECTB M MOTOK YHEPTHUH.
[Tonsitue o 6uoTomne. Posb BUOB B OMoOIIeHO3€. BHOTeo1eHo3bl, SKOCHCTEMBI B Orocdepa
DKOCHUCTEMHAasl OpraHu3aius >kuBoil npupoel. DyHKIIMOHATBHOE PA3IUYUE BUOB B
sKOCUCTEMAX (MIPOU3BOAUTENHN, TOTpeOUTENH, paznaratenn). OCHOBHBIC CTPYKTYPHBIE
KOMIIOHEHTBI 3KOCUCTEMBI. KpyroBOpOT BEIIECTB M MIPEBPAICHUSI SHEPTUU - OCHOBHOM
npu3Hak skocucteM. bruocdepa - rmodanpras sxocucrema. B.W. Bepranckwuii o 6uocdepe.
KoMmnoHeHTsl, XapakTepu3yrouue cocTaB U CBOMCTBa Ouocdepbl: ’KUBOE BEIIECTBO,
OMOTeHHOE BEIIEeCTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIEeCTBO. POIIb )KUBOTO BEIIECTBA B
o6uochepe. PazButne n cMeHa mpupoaHbIX coobmecTB. Camopa3BUTHE OMOTEOIEHO30B U UX
cmena. Ctaguu pa3BuThs OMOTeo1ieH030B. [lepBrUHbIC M BTOPUYHBIC CMEHBI (CYKIIECCUN).
YceroituuBoCTh OMOreo1eH030B (IKOCUCTEM ). 3HAUCHHE 3HAHUM O CMEHE TPUPOTHBIX
coo01ecTB MHOrooOpasue 6uoreoieHo30B (3KocucteM). MHOrooOpasue BOJAHBIX IKOCUCTEM
(MOpCKUX, MPECHOBOIHBIX) U HA3€MHBIX (€CTECTBEHHBIX U KYJIBTYPHBIX). ATpOOHOTe01I€HO3bI



(arposkocucTeMbl), UX CTPYKTYpa, CBOMCTBA M 3HAYEHUE JJIs YEJIOBEKA U MPUPOJIBI.
OCHOBHBIE 3aKOHBI YCTOMYHMBOCTH KMBOM MPUpOAbL. [{UKIMYHOCTH NpOLIECCOB B
JKOCUCTEMAax. Y CTOMYMBOCTD IIPUPOAHBIX IKOCUCTEM. [IprUrHBI yCTOMYMBOCTH DKOCUCTEM:
OHOJOrnYecKoe pasHOoOOpa3ue U CONpSKEHHAS YUCICHHOCTh UX BUA0B, KPYTOBOPOT BEILIECTB
Y TIOTOK PHEPTHH, [TUKIUYHOCTD MPOIECCOB DKOJIOrnYeckue mpodiemsl B onochepe. Oxpana
npupoabl. OTHOILIEHHE YeJIOBEKa K MPUPOE B UCTOPUH YesioBeuecTBa. [Ipobiemsl
O6uocdepsl: UCTOILIEHUE TPUPOIHBIX PECYPCOB, 3arpsi3HEHUE, COKpaIleHUe OUOIOTUYECKOTO
pa3zHooOpa3us. Pemienne skojgornyeckux npobdsiem Ouocepsl: pauoHaIbHOE
HCII0JIb30BaHUE PECYPCOB, OXpaHa MPUPOIbI, BCEOOIIee IKOJIOrnyecKoe 00pa3oBaHue
HaceneHus. Jlaboparopnas padora Ne 6 «OueHka kauecTBa OKpyKarouled cpeibh» IKCKYpCHUs
B ipupoay «M3ydyeHue u onmcanue 3KOCUCTEMbI CBOEH MECTHOCTH



KanenmpapHo-TeMaTHuecKoe MIaHUpOBaHUE MO OMOJIOTHH

9 xknmacc ®I'OC
(68 Jac, 2 yaca B HEJIEIIO)
Ne Tema pasagena/Tema ypoka KoJu-Bo Mara
n/n 1aC0B | pgam | dakr
I'naBa 1. O01mme 3aKOHOMEPHOCTH KU3HHU (3 4).
1. | buosorust — Hayka o )KHBOM MHpe. MeTo bl 1
OMOJIOTMYECKUX UCCIIEIOBAHUM
2. | OGune cBOMCTBA JKUBBIX OPraHU3MOB 1
3. | MHoroo6pasue ¢hopM KUBBIX OPraHU3MOB 1
I'naBa 2. SIBJieHHs U 3AKOHOMEPHOCTH KU3HHM HA KJIeTOYHOM ypoBHe (10 v).
4. | Muoroo6pasue kietok. JIL.P. Ne 1 «Muoroo0pa3zue 1
KJIETOK dyKapuoT. CpaBHEHUE PACTUTEIBHBIX U
KUBOTHBIX KICTOK)
5. | XuMuueckue BellecTBa kieTku. Heopranuueckue 1
BEIIECTBA U OPraHWYECKHE BEIIECTBA KIETKH.
6. | CtpoeHue KIETKH. 1
/. | OpraHoupl KI€TKU U UX QYHKIIHH. 1
8. | OOGMeH BemiecTB-0CHOBA CYIIECTBOBAHMS KJICTKH. 1
9. | buocuntes 6enka B KIETKE 1
10. | buocunTes Oenka. 1
11. | buocunTe3 yrieBogoB — GOTOCHHTES 1
12. | buocunTe3 yrieBogaoB — GOTOCHHTES 1
13. | AnMuHUCTpaTUBHAS KOHTPOJIbHAS padoTa. 1
14. | OGecnieyeHne KIETOK SHEPTHEH. 1
15. | PasmHOKeHME KIETKU U €€ xn3HeHHbli mukia. JILP. Ne |1
2 «PaccMmarpuBaHre MUKPOIIPENAPATOB C AESAIIUMUCS
KJIETKAMH PACTCHUS»
16. | KouTponbsHas paborta 1o teme «SIBieHus u 1

3dKOHOMCPHOCTH KM3HH HA KJICTOYHOM YPOBHC»

I'naBa 3. 3aKOHOMEpPHOCTH KM3HU HA OPraHu3MeHHOM ypoBHe (18 4).

17. | Opranusm — OTKpbITas )KuBas cucteMa (OuocucremMa) 1
18. | [lpumuTHBHBIE Opranu3Mbl. baktepun 1
19. | [lpumuTHBHBIE OpraHU3Mbl. Bupych 1
20. | PacTuTenpHBIN OpraHU3M U €r0 0COOEHHOCTH 1




21. | MHoroo0Opasue pacTeHui U UX 3HAaY€HHE B IPUPOJIE 1
22. | Opranu3Msl apcTBa rpuO0OB U JUIIANHUKOB 1
23. | ’KuBOTHBII OpraHu3M U €ro 0COOEHHOCTH 1
24. | PazHooOpa3ue )KMBOTHBIX 1
25. | CpaBHEeHHE CBOWCTB OPraHM3Ma YeJIOBEKa U )KMBOTHBIX | 1
26. | Pa3MHOXKEHHE JKUBBIX OPTaHU3MOB 1
27. | UanuBuayanbHOE pa3BUTHE OpraHU3Ma 1
28. | ObpazoBaHue MOJOBBIX KIETOK. Meiio3 1
29. | 3yyenue MexaHu3Ma HACJIeICTBEHHOCTH 1
30. | OcHOBHBIE 3aKOHOMEPHOCTH HAClieJOBaHUs MpU3HaKkoB | 1
y opranu3moB. JI.P. Ne 3 «BrligBneHue
HACJICJICTBEHHBIX U HEHACJICJICTBEHHBIX MPU3HAKOB Y
pacTeHUH pa3HBIX BHJIOBY
31. | 3aKOHOMEPHOCTH U3MEHUYHUBOCTH. 1
32. | Henacnencreennas nsmeHuuBocTh. JI.P. Ne 4 1
«M3yueHne N3MEHUYNBOCTH Y OPTaHU3MOBY
33. | OCHOBBHI CEJIEKIIMHN OPraHU3MOB 1
34. | AiMUHUCTpaTUBHAA KOHTPOJIbHAS paboTa MO Teme 1
«3aKOHOMEPHOCTH JKU3HH Ha OPTaHM3MEHHOM YPOBHE»

I'naBa 4. 3aKOHOMEPHOCTH NMPOUCXOKACHUS U PA3BUTHUS  KU3HHM HA 3emJie (21 4).

35. | [IpencraBienusi 0 BOBHUKHOBEHHUHM KM3HU HA 3emiie B | 1
HCTOPUH €CTECTBO3HAHUSI.

36. | CoBpemMeHHbIE TIPEACTABICHUS O BOSHUKHOBEHUHU 1

PKU3HU HA  3emuie

37. | 3nauenue porocuHTE3a U OMOJIOTUIECKOTO 1
KPYroBOPOTa BEHIECTB B PA3BUTHUU KU3ZHH.

38. | Drambl pa3BUTHS KU3HU Ha 3eMIIe. 1

39. | Drambl pa3BUTHUS KU3HU HA 3eMIIe. 1

40. | Mnew pa3BUTHS OPraHUYECKOr0 MUpa B OMOJIOTHN 1

41. | Yapaz JlapBuH 00 3BOJIIOIIUM OPTAHUYECKOTO MHUPA 1

42. | CoBpeMeHHBIE MTPEACTaBICHHS 00 SBOJIOIINHI 1
OpPraHUYeCcKOro MUpa

43. | Bun, ero Kputepun u CTPyKTypa 1

44, | TIponeccrl 0Opa3oBaHMs BUJIOB 1

45. | MakposBOJIIOIIUS KaK MPOLECC MOSBICHUS 1
HAJIBUJIOBBIX TPYIN OPTAaHU3MOB

46. | OcHOBHBIC HAIPABJICHUS SBOJIOIUU 1

47. | IlpuMepbl SBONIOLIMOHHBIX TPEOOPA30BAHUM KUBBIX 1
OpPraHn3MOB

48. | OcHOBHBIC 3aKOHOMEPHOCTH HBOOINH. JI.P. Ne 5 1
«IIprcnocoOIeHHOCTh OPTaHU3MOB K CpeJie




oOUTAHUS»
49. | YenoBek — npeaCcTaBUTENb )KUBOTHOI'O MUpPa 1
50. | DBOJIIOIIMOHHOE MTPOUCXOKICHHUE YETIOBEKA 1
ol DraInbl 3BOJIIOLMH YEI0BEKa 1
52 DraIbl 3BOJIIOLMH YEJI0BEKa 1
53. YenoBeyeckue pachl, UX POJCTBO U MIPOUCXOXKJICHUE 1
o4, YenoBek Kak xKuTeslb Onochepsl U €ro BIUSIHUE Ha 1
NpUPOAY 3eMIHU
95. KontponbHas pabota mo teme «3aKOHOMEPHOCTHU 1
POUCXOXKJICHUS M PA3BUTHS KU3HU Ha 3eMIe»
I'naBa 5. 3aKOHOMEPHOCTH B3aUMOOTHOLIEHUI OPraHU3MOB M cpeabl (13 yaco).
56. VYcnoBust sxu3Hu Ha 3emiie. Cpesibl KU3HU U 1
HKOJIOTHYecKue (haKTOphl
S7. OO61me 3aKoHBI 1eHCTBUS (PAKTOPOB Cpe/ibl Ha 1
OpPTaHU3MBbI
58. [Tpucrnoco6IeHHOCTh OPTaHNU3MOB K JICHCTBHUIO 1
¢dakTopoB cpepl. JlTabopaTopHast paborta Ne 6
«OIIeHKa KauecTBa OKPY)KAIOIIEH CpeIbD»
59. buoTtnueckue cBsi3u B IpUpo/ie 1
60. [Tonymsiium 1
61. QDYHKIIMOHUPOBAHKE MONYJSIIMA BO BpEMEHU 1
62. Coo01iecTBa 1
63. buoreorienossl, sxocucTeMsl U 6uochepa 1
64. Pa3BuTHe 1 cMeHa MPUPOJTHBIX OMOTEOIIEHO30B 1
65. OCHOBHBIE 3aKOHBI YCTOMUMBOCTHU KMBON MPUPO/IHI 1
66. Dkosorudyeckue npoodiaemsl B ouochepe. Oxpana 1
IPUPOJIBI
67. AJTMUHHCTpAaTHBHAS UTOrOBas padoTa. 1
68. AHanu3 KOTpOJbHOU pabOTBHI. 1




