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IHosicHuTeIbHAA 3aNMHCKA

PaGouasi nporpamma nmo 6moJIorum JAJi4 9 Kjiacca COCTaBJI€HA B COOTBETCTBHU:

- ¢ GenepanbHBIM rOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM OCHOBHOT'O OOIIETrO
o0pa3zoBaHus .

- ¢ [IpumepHoit nporpammoii o ydueOHbIM TpeameTaM «buomorusi» 5-9 kimacchel: MpoeKT-
M.: IIpocsenienue.

- C aBTOpCKOM mporpamMmoil mo Ouonoruu juisi oOmeoOpazoBarenbHbiXx mkon W.H.
ITonomapéra, B.C. Kyumenko,0.A. Kopaunona, A.I'. Iparomuiios, T.C. CyxoBa. buosnorus:
5-9 knaccel: nporpamma. — M.: Benrtana-I'pad.

- ¢ OcHoBHOl 00pa3oBaTeNbHON MPOTPaMMON OCHOBHOro oOmiero oopaszoBanuss MKOY
«COUI umenn A.XK. Ilanarosa c.nm. Uuapkoit» (OOIl OOO mna 5 — 9 xnaccoB), (OPI'OC

000)
- ¢ YMK buonorus, 9 knacc (M.H. Ilonomapéra, O.A.Kopuunosa,H.M.UepnoBa «BetaHna-

I'pad», 2019).
Pabouas mporpamma paccunmTaHa Ha 68 ydeOHBIX 4YacOoB W3 pacuéra 2 y4eOHBIX Haca B
HEJeII0 U NMpeHa3HaueHa i o0yyaronmxcs 9°7° kacca.

Cpoku peanuzaruu padoueii nporpammsl: 2022 — 2023 y4. rog.



Ilnannpyembie pe3yjibTaThl OCBOEHUSI Y4€OHOI0 MpeaMeTa

JIn4HOCTHBIE Pe3yJIbTATHI:

-(popMHpOBaHUE OTBETCTBEHHOTO OTHOIIECHUS K 00Y4YEHHIO;

- (opMHUpOBaHUE TTO3HABATEIBLHBIX HHTEPECOB U MOTHUBOB K 00YUCHHUIO;

- (opMHUpPOBaHUE HABBIKOB TTOBEJICHUS B IPUPO/IC, OCO3HAHMS IIEHHOCTH KUBBIX OOBEKTOB,;

- OCO3HaHHUE LIEHHOCTH 3/J0pOBOr0 M 0€30MacHOro 0opasa >KM3HU;

- (opMHUPOBAHUE OCHOB IKOJIOTUUECKOUN KYJIBTYpPbI, BOCIIUTAHUE JIFOOBU K MPUPOJIE;

- MPpU3HAHUE MPaBa KaXKJ0T0 Ha COOCTBEHHOE MHEHHE;

- YMEHHE OTCTanBaTh CBOIO TOUKY 3PEHUS,

- KpUTUYHOE OTHOIIIEHUE YUAITUXCS K CBOMM TMOCTYIKaM, OCO3HAaHNE OTBETCTBEHHOCTH 32
MIOCJIC/ICTBUS;

- YMEHHE CJIYIIATh U CIBIIIATh APYroe MHEHUE

MeTanpeaMeTHbIe pe3yJbTAThI:

Memanpeomemnuvie pe3ynbmampt 0Oy4eHUs] B OCHOBHOM IIKOJIE COCTOAT U3 OCBOEHHBIX
00y4YarOMMMHCS MEKIPEIMETHBIX MOHATUN U YHUBEPCATbHBIX YUEOHBIX IEUCTBUM. A TaKxKe
CIIOCOOHOCTH UX MCIOJIBb30BaHUS B yueOHOM, MO3HABATENBHON U COIIMAIBHON MTPAKTHUKE,
CaMOCTOSTEIbHOCTH IJIAHUPOBAHUS U OCYIIECTBICHHS YUEOHOU JeATETbHOCTH U
OpraHu3aluy yaeOHOTO COTPYIHHYECTBA C MeJaroraMy U CBEPCTHUKAMU, K MPOSKTUPOBAHUIO
¥ TIOCTPOCHUIO UHANBUAYATbHON 00pa30BaTeIbHON TPACKTOPHH.

OcHogHble npedmemHble pe3yibmamul 00y4eHus: OUOI02UlU:

1) ycBOGHHE CHCTEMBbl HAYYHBIX 3HAHUH O KUBOW MPHUPOE U 3aKOHOMEPHOCTAX €€ Pa3BUTHUS
1St POPMUPOBAHUS €CTECTBEHHOHAYYHOM KapTUHBI MUPA;

2) popmupoBaHHe MepBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MTPEACTABICHUM O
OMOJIOTMYECKUX 00BEKTaX, Ipolleccax, SBICHUAX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX
OMOJOTUYECKUX TEOPHUAX, IKOCUCTEMHON OpTraHU3aIluy )KH3HU, O B3aUMOCBS3H BCETO KUBOTO
B Omocdepe, 0 HACIEICTBEHHOCTH M M3MEHYUBOCTH; OBJIaJICHNE TOHSITUIHHBIM aIrapaToM
OnoJIorny;

3) mpuoOpeTeHHE OMbITa HCTIOIB30BAHMS METOJOB OMOJIOTHYECKON HAYKH U MPOBECHUS
HECJIOKHBIX OMOJIOTUYECKHUX IKCIIEPUMEHTOB ISl H3yUEHUS KUBBIX OPTaHU3MOB;

4) noHMMaHue BO3pACTAIOUIEH POJIM €CTECTBEHHBIX HAYK U HAYYHBIX HCCIIEIOBAHUI B
COBPEMEHHOM MHPE, MOCTOSIHHOTO MpOoliecca 3BOJIIOIMN HAYYHOTO 3HAHUS, 3HAUMMOCTH
MEKIyHapPOJIHOI'O0 HAYYHOT'O COTPYIHUYECTBA;

5) bopmupoBaHUE OCHOB IKOJIOTHUECKON TPAMOTHOCTH: CITIOCOOHOCTH OIEHUBATH
MOCJIEACTBUSA JIEITEIIbHOCTH YeJIOBEKa B MIPUPOJIE, BIUSIHUE (PAKTOPOB pUCKA HA 3J0POBbE
YeJIOBEKa; YMEHHUE BLIOMPATh 1IEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JIEUCTBUSX U
MOCTYMKaX MO OTHOILICHUIO K JKUBOUW MPUPOJIE, 3I0POBBI0 CBOEMY U OKPYKAIOIIHX,
OCO3HAHHE HEOOXOIMMOCTH COXpaHEHHUsI OMOpa3HOOOpa3ust U MPUPOJHBIX MECTOOOUTAHUIA;



6) 00bsiCHEHHE POJIK OMOJIOTUH B IPAKTUUECKOM AESTEILHOCTH JI0JIeH, MECTa U POJIU
YeJIoBeKa B MPUPOJIE, POJICTBA OOIIHOCTH MPOUCXOKACHHUS U BOJIOLMH PACTEHUN U
KUBOTHBIX;

7) oBnageHue MeTolaMu OMOJIOTUYECKON HAayKH; HAOIIOJEHUE U ONTMCaHe OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB; MOCTAHOBKA OMOJIOTMUECKUX IKCIIEPUMEHTOB U 00BICHEHHUE UX
pE3yJIbTATOB;

8) popMupoBaHuE NpeICTABICHUN O 3HAUEHUN OMOIOTHYECKUX HAYK B PEIIEHUH JIOKAJIbHBIX
U TJI00AJIBHBIX SKOJOTUYECKUX POOIIEM, HEOOXOUMOCTH PalliOHATBHOTO
MPUPOAOIIOIB30BAHNUS;

9) ocBoeHue MPUEMOB OKa3aHMs NEPBOM MOMOIIM, pallMOHAIIBHON OpraHu3aluy TpyJa U
OTJIbIXa, BHIPAIIMBAHUS U PA3MHOXKEHUS KYJbTYPHBIX PACTEHUN U JOMAIIHUX KUBOTHBIX,
yX0/1a 3a HUMHU.

yYMEHHus:

- MPOBOJUTH NPOCTEUIINE HAOIIONCHUSI, U3MEPEHHUS, OTIBITHI;

- CTaBUTh y4eOHYIO 3a/1auy MOJ pyKOBOACTBOM yUUTES;

- CHCTEMAaTH3HpPOBaTh U 00001IaTh pa3HbIE BUbI HHPOPMAIIUU;

- COCTaBJIATH MJIAH BHITIOJIHEHUS Y4EeOHOMU 3a/1auu;

IPOBOAUTH MPOCTEHIIYIO KIIaCCU(PUKAIINIO )KHUBBIX OPraHU3MOB;

- HCTI0JIH30BaTh JOTOTHUTENbHBIE UCTOYHUKN HH(POPMALIMH JIJISl BBITIOJTHEHUST y4eOHOM
3a/1auu;

- CAMOCTOSITEJIBHO TOTOBUTH YCTHOE COOOIIEeHNE Ha 2-3 MUH.

- paboTaTh B COOTBETCTBUU C TIOCTABIEHHOMN 3a/1auei;

- COCTaBJISTh MIPOCTOM U CIIOKHBIN TIJIaH TEKCTA;

- Y4aCTBOBATh B COBMECTHOM JI€SITEIILHOCTH;

- paboTath ¢ TeKCTOM naparpada u ero KOMIIOHEHTaMU;

- Y3HaBaTh U3y4aeMble OOBEKTHI Ha TaOIUIIaX, B PUPOJIC.

- HAXOJIUTb U UCIIOJIH30BATh IPUUUHHO-CJICICTBEHHBIC CBS3H;

- CTPOUTH, BBIIBUTaTh U (HOPMYIUPOBATH MPOCTEHIIINE TUTIOTESHI;

- BBIICNIATH B TEKCTE€ CMBICIOBBIC YACTH M 03arJIaBIIMBaTh UX, CTABUTH BOTIPOCHI K TEKCTY.
IIpenmeTHble pe3yJabTaThbl: Yuyaliuecs J0JKHbI 3HATD:

- OCHOBHBIE MTPU3HAKH KUBOU MPUPO/IBI;

- YCTPOMICTBO CBETOBOI'O MHUKPOCKOIIA;

- OCHOBHBIE OPTaHOM/IbI KJIIETKH;

- OCHOBHBIEC OPraHUYECKNE U MUHEPAJIbHBIE BEIIECTBA, BXO/SIINE B COCTAB KIIETKH;

- BEIYIIHUX €CTECTBOMCHBITATEIEH U UX POJIb B U3YYEHUHU IPUPOJIBI.

- CYLIECTBEHHbIE MPU3HAKHN CTPOCHUS U )KU3HEAEATEIbHOCTH U3y4aeMbIX OMOJIOTHUECKUX
00BEKTOB;

- OCHOBHBIE MPU3HAKU MpenacraBureneit L{apcTs KUBOM TPUPOIBL.

- OCHOBHBIE Cpebl OOMTaHUS KUBBIX OPraHU3MOB;

- TPUPOJHBIC 30HBI HAIIEH IJIAHETHI, UX OOUTATEICH.

- TPEIKOB YEJIOBEKa, UX XapaKTepHbIE YePThl, 00pa3 KU3HU;

- OCHOBHBIE IKOJIOTMYECKHE MTPOOIEMBI, CTOSIIIIHUE MTEPE] COBPEMEHHBIM YEJIOBEYECTBOM;
- IpaBuia MOBEJIECHUS YEJIOBEKA B OMACHBIX CUTYaLMSIX IPUPOJHOTO MPOUCXOKICHUS;

- IpocTelne crnocoObl OKa3aHus MEPBOM MOMOIIY IPU 03KOrax, 0OMOPOKEHUH U JP.



Yuamuecsi 10J2KHbI YMeTb:
OOBSICHATH 3HAUCHUE OMOJIOTMYECKUX 3HAHUH B MIOBCETHEBHOM JKU3HH,
- XapaKTepHu30BaTh METOJIbI OMOIOTUYECKUX HCCIICTIOBAHUM;
- paboTath C JIymoi U CBETOBBIM MHKPOCKOIIOM;
- y3HaBaTh Ha TAOIUIAX U MUKPOIIpeTnapaTax OCHOBHBIE OPTaHOM b KIIETKH;
- OOBSACHATH POJIb OPTAHMYECKUX U MUHEPATBbHBIX BEIIECTB B KIETKE;
- co0Jr01aTh MpaBuIIa MOBEECHUS U PabOThI C MPUOOPaMU U MHCTPYMEHTaMH B KaOMHETe
ouosoruu.
- OMpeAeNsATh MPUHAIICKHOCTh OMOTOTHUECKUX 00BEKTOB K ogHOMY 3 LlapcTB xuBoOii
MIPUPOJIBL;
- yCTaHaBJIMBATh YEPTHI CXOJICTBA U Pa3NIUyMsl Y MpeACTaBUTENCH OCHOBHBIX LlapcTB;
- pa3nuyaTh U3y4eHHBIE OOBEKTHI B IPUPO/IC, HA TAOIHIIAX;
- yCTaHaBJIHMBATh YEPTHI MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHUS;
- 00BSACHATH poJib TipecTaBuTeNeil LlapcTB KUBOW MPUPOIBI B )KU3HH YEITOBEKA.
- CpaBHHBATPH Pa3IMYHBIC CPE/Ibl OOUTAHNUS,
- XapaKTepu30BaTh YCIOBUS )XKU3HHU B PA3JIUYHBIX Cpellax OONTaHUS;
- CpaBHHBATPH YCIIOBUSI OOMTAHMS B PA3TUYHBIX IPUPOIHBIX 30HAX;
- BBISIBJIATH YEPTHI MPUCTIOCOOJICHHOCTH JKUBBIX OPTraHU3MOB K ONPEACIEHHBIM YCIOBUSM;
- TPHUBOAUTH MIPUMEPHI OOUTATEICH MOPEH U OKEaHOB;
- HaOI0IAaTh 32 )KUBBIMU OpPTaHU3MaMHU.
- OOBSICHATH MPUYUHBI HETATUBHOTO BIUSHUS XO3IMCTBEHHOM JIEATETLHOCTH YeJIOBEeKa Ha
IPUPOY;
OOBSCHATH POJIb PACTEHUM U KUBOTHBIX B KU3HU YEJIOBEKA;
000CHOBBIBATH HEOOXOJUMOCTh MPUHATHS MEP 10 OXPAHE KUBOU MPUPOIBL;
coOJII01aTh TPaBUJIa MOBEACHUS B IPUPO/IE;
pa3nuvaTh Ha KUBBIX 00BEKTAX, TAOIHIIAX OMACHBIE JIJIS KU3HU YeJIOBEKa BUIbI PACTCHHI
M )KUBOTHBIX;
- BECTH 3JIOPOBBIM 00pa3 KU3HU U MIPOBOJIUTE OOPHOY C BPETHBIMHU IIPUBBIYKAMH CBOUX
TOBApUILEH.

Coaep:xxanue y4ye0HOr0 npeamera

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

buosnorus - Hayka o )xuBoM Mupe. brosorus — Hayka, uccienyrmas xu3Hb. M3zyuenue
MPUPOABI B 00ECTICUeHNH BBIXKMBAaHUS Jto/iel Ha 3emute. bronorus — cuctema pa3Hbix
Ouonornyeckux odjacTeit Hayku. Poib OMOOTHH B MPAKTHUECKON e TETbHOCTH JIFO/ICH.
MeTo1b1 OMOJTOTHYECKUX HCClIeOBaHUN. MeTOo Il N3y4eHUS KUBBIX OPTaHU3MOB:
HaOJIOICHNE, U3MEPEHHE, CPABHEHUE, OMIMCaHNE, SKCIIEPUMEHT, MojiennpoBanue. [Ipasmia
paboThI B KaOMHETE OMOJIOTHYU C OMOJIOTHIECKUMH MPUOOpaMu U HHCTpyMeHTaMu. O01me
CBOMCTBA KMBBIX OPraHU3MOB. OTIMYHUTENIbHbIE MPU3HAKH )KUBOTO U HEKUBOT0: XUMHUUECKUI
COCTaB, KJIETOYHOE CTPOCHHE, 0OMEH BEIIECTB, PA3MHOKEHHUE, HACIEICTBEHHOCTD,
W3MEHYHMBOCTb, POCT, PA3BUTHE, PA3IPAKUMOCTb. B3aMMOCBS3b KUBBIX OPraHU3MOB U CPE/IBI.
Muoroo6pa3zue dhopM xxku3au. Cpebl )KU3HA Ha 3eMJIe © MHOT000pa3ue uxX OpraHu3MoB.
Knerounoe paznooOpasue opraHu3MoB U UX LapcTBa. Bupycsl — HekiieTouHas gpopma



*u3HU. PazHo0Opa3ue duocucreM, oToOpakaroliee CTpYKTYpHbIE YPOBHH OpraHu3aluu
KHU3HHU.

I'naBa 2. SIBjieHMS U 3AKOHOMEPHOCTH KM3HHM HA KJIETOYHOM ypoBHe (11 u)
MHuoroo6pa3zue kinetok. O0001IeHNEe paHee U3YYEeHHOTO MaTepuaia. MHorooOpasue TUIOB
KJIETOK: CBOOOTHOXKMBYIIIUE U 00pa3yIolne TKaHU, MPOKAPUOTHI, SYKapHOThl. PoIh yU€HBIX B
M3YUYEHUU KJICTKU. XUMUYECKHE BellecTBa B KieTke. O000I1IeHe paHee N3YUeHHOTO
Marepuana. OCOOEHHOCTH XMMUYECKOTO COCTaBa KUBOU KJIETKHU U €T0 CXOJICTBO Y Pa3HBIX
TUIIOB KJIETOK. Heopranudeckue u opranndeckue Bemiectsa kietku. CojiepKaHue BOJIbI,
MUHEPAJIbHBIX COJICH, YTJIEBOIOB, JIUMKUIOB, OCJIKOB B KJIETKE U opranusme. Ux ¢dyHKIuu B
KU3HEACeATEIbHOCTH KiIeTKu. CTpoeHue kineTku. CTpYKTypHbIE YacTH KIIETKH: MeMOpaHa,
SIPO, IUTOTIa3Ma ¢ OPTaHOUIaMH M BKIIFOUEHUSIMU . OpraHOU bl KIETKU U UX (QYHKITUH.
MemOpaHHbIle U HEMEMOpaHHbIE OPTraHOUIbI, OTIIMYUTEIIbHBIE OCOOCHHOCTH UX CTPOSHHUS U
dbynakuu. OOMEH BeIeCTB — OCHOBA CYIIeCTBOBaHUA KiIeTKH. [loHsTHE 06 OOMEHE BelecTB
KaK COBOKYITHOCTU OMOXUMHUYECKUX PEAKIUN, 00ECIIEUNBAIOIINX KU3HEEATCIBHOCTh
KJIETKHU. 3HaUYCHHE aCCUMUJISAIIMKM U JUCCUMUWIIAIINY B KJIeTKe. PaBHOBECHEe dHEPreTHYECKOTro
COCTOSIHUS KJIETKH — o0ecIeueHrne e€ HopMaJIbHOTO (yHKIIMOHUPOBaHUS. brocuHTes Oenka
B KUBOM KieTke. [lonaTue o GnocuHTe3e. ITarbl cuHTe3a Oenka B KieTke. Poib
HYKJIEMHOBBIX KHUCIIOT U prubocoM B OnocuHTe3e 0enkoB. buocuHTes yrieBoaoB -
¢dotocunTes. [loHsiTHE O POTOCHHTE3E KaK MPOILIECCE CO3/IaHUS YTIIEBOJOB B )KHBOU KIIETKE.
JIBe ctaauu poTOCUHTE3a: CBETOBAsI M TEMHOBasI. Y CIIOBUS MTPOTEKaHUsI (POTOCUHTE3a U €TO
3HaueHue st npupoibl. Obecneuenne KieTok sHeprueil. [lonarre o KJIeTouHOM JAbIXaHUU
Kak o mpoliecce obecrieueHust KieTku 3Heprueil. CTaauu KIeTOYHOTO JAbIXaHUS:
6eckuciopoanas (pepMeHTaTUBHASI, WU TJIMKOJIU3) U KUCIOpoaHas. Poib MUTOXOHIpU B
KJIETOYHOM JIbIXaHUM Pa3zMHOXEHUE KIETKU U €€ KU3HEHHBIN ITUKI. Pa3MHOXEHUE KIETKU
nyTéM JIeJICHUs - 00I1Iee CBOMCTBO KJIETOK OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB.
KrnerouHoe neneHue y mpokapuoT - JeJeHUe KISTKU HaaBoe. [leneHne KIeTKu y 3yKapuoT.
Murto3. ®a3e1 MuTo3a. JKM3HEHHBIN UK KJIETKH: HHTEpdasza, MuTo3. Paznenenue
KJIETOYHOTO COJIEPKMMOT0 Ha JIBe TouepHue kieTku. JlaboparopHas padota Ne 1
«MHoroo6pasue KiIeTok 3ykapuoT. CpaBHEHUE PACTUTEIbHBIX U KUBOTHBIX KJIETOK
JIabopatopnas padota Ne 2 «PaccmaTpuBaHue MUKPOTIIPETIAPATOB C ACTAIIUMUCS KISTKAMU

I'naBa 3. 3aKOHOMEPHOCTH KM3HHU HA OPraHN3MEeHHOM ypoBHe (18 u)

Opranu3m — OTKpbITas xKuBas cucreMa (onocucrema). Opranusm Kak >KUBasi CUCTEMa.
KoMIOHEHTBI cHCTEMBI, MX B3aUMOJICUCTBHE, 00ECIIEYNBAIOIIEE IIETOCTHOCTh OMOCUCTEMBI
«opranuszmy». Perymsanus nporeccoB B OnocucreMe. bakrepun u Bupycel. PaznoobOpasue
¢dbopM OpraHu3MoOB: OJJHOKJIETOYHBIC, MHOTOKJIETOYHBIC U HEKJIETOUHbIE. bakTepun kak
OJTHOKJICTOYHBIE JTOSI/IEPHBIC OpraHu3Mbl. BUpyChI Kak HeKIeTouHas (hopma KU3HU.
OTnanunTenbHble 0COOCHHOCTU OaKTEpUil U BUPYCOB. 3HaAUCHUE OAKTepUid U BUPYCOB B
npupojie. PacTuTenbHbIN OpraHu3M U ero 0COOEHHOCTH. | TaBHbIE CBOMCTBA PACTEHUN:
aBTOTPOGHOCTH, HECTIOCOOHOCTh K aKTUBHOMY TEPEIBUKEHHUIO, PA3MEIIICHUE OCHOBHBIX
yacTel - KOpHS U mooera - B IBYX pa3HbIX cpegax. OCOOCHHOCTH PACTUTENbHOU KIIETKU:
MPUHAJJICKHOCTh K 3YKapuOTaM, HAJIMYKE KIETOYHON CTEHKU, TJIACTU U KPYITHBIX
BakyoJieid. CriocoObl pa3MHOKEHUS pACTEeHUM: 1M0JI0BOe U Oecnosioe. OCOOEHHOCTH MOJIOBOTO



pa3MHOXKeHUs. Tumbl 6€CIOJIOro pa3MHOXKEHHUS: BET€TaTUBHOE, CIIOPaMHU, JIEICHUEM KIIETKH
HaJiBoe. MHOrooOpa3ue pacTeHuil U 3HaUeHue B mpupoje. MHorooopa3ue pacTeHHil:
CIOpPOBbIE U ceMeHHbIe. OCOOEHHOCTH CIIOPOBBIX PACTEHUI: BOJIOPOCIICH, MOXOBUTHBIX,
ManoOpOTHHUKOB, XBOIIIEH U IJIAYHOB; CEMEHHBIX PACTEHHI: TOJIOCEMEHHBIX U IIBETKOBBIX
(moxpsiTocemeHHbIX). Kitaccwl otaena [[BeTkoBbIe: ABYAOIbHBIC U OJHOAOIBHBIC PACTEHUS.
Oco0eHHOCTH U 3HAUYEHHE CEMEHU B CPaBHEHUH CO criopoil. OpraHu3Mel IapcTBa rPUOOB U
TUIaiHUKOB. ['pUOBI, X CXOACTBO C APYTUMHU FYKAPUOTUUECKUMHU OpraHU3MaMu —
PaCTEHUSIMU U KUBOTHBIMU — M OTJIUUKE OT HUX. Crieruduueckue cBOMCTBa IpUOOB.
MHoroo0pa3ue 1 3HaueHHUe TPUOOB: TJIECHEBBIX, IUISITIOYHBIX, Mapa3uTUYECKuX. JIuaiHuku
KaK 0coOble CUMOMOTUYECKUE OPTaHU3Mbl; KX MHOTO00Opa3ue u 3HaueHue. JKUBOTHBIM
OpraHu3M U ero 0cooeHHOCTH. OCOOEHHOCTH KUBOTHBIX OPTAHU3MOB: TPUHAJIJIEKHOCTDb K
IyKapuoTaM, reTepoTpodHOCTD, CIIOCOOHOCTh K aKTUBHOMY TIEPEIBIKEHHIO, 3a00Ta O
MOTOMCTBE, TTOCTPONKa XKUIUI (THE3A, HOp). JlesieHne sKMBOTHBIX IO crioco0aM JT00bIBaHMS
MUILIA: PACTUTEIBHOSIAHBIE, XUIIHBIE, TAPA3UTUUECKHUE, TAANIBIIIMKN, BCESTHBIC.
MHoroo6pa3ue >kMBOTHBIX. JlereHue ®UBOTHBIX Ha JBa noanapctra: [Ipocreiiue u
MHuorokieTounble. OCOOEHHOCTH MPOCTEHINNX: PACTIPOCTPAHCHHE, TUTAHUE, TTEPE/IBIKCHUE.
MHOTOKJIETOUHBIE )KUBOTHBIC: 0€CIIO3BOHOYHBIC U MO3BOHOYHBIE. OCOOEHHOCTH Pa3HBIX
TUIIOB 0€CIIO3BOHOYHBIX KUBOTHBIX. OcoOeHHOCTH THTIa XOopaoBbie. CpaBHEHHE CBOICTB
OpraHu3ma 4ejoBeKa U )KUBOTHBIX CXOJCTBO YeJIOBEKA U KUBOTHBIX. OTIIMYME YETOBEKA OT
AKUBOTHBIX. CHCTEMBI OPraHOB y YEJIOBEKA KaK OpraHru3Ma: NuleBapuTeIbHas, JbIxaTeabHasl,
KPOBEHOCHasI, BhIJIeTUTeNbHast. OpraHbl YyBCTB. Y MCTBEHHBIE CIIOCOOHOCTH YEJIOBEKA.
[Tpuunnbl, 00YCIOBIMBAIOIINE COIIMATBHBIE CBOMCTBA YeloBeKa. Pa3MHOKeHNE KUBBIX
opraHu3MoB. THUIIBI pa3MHOXKEHUS: TTOJI0BOE U Oecriosioe. OCOOEHHOCTH MOJIOBOTO
Pa3MHOXEHUS: CIUSHUE MYKCKUX U KEHCKHUX TaMeT, OII0J0TBOpEHKE, 00pa30BaHNUE 3UTOTHI.
becnonoe pazMHOXKeHUE: BereTaTUBHOE, 00pa3oBaHUE CIIOP, JeJIeHHEe KIETKU HaJIBOE.
buonoruyeckoe 3HaueHne MoI0BOTO M Oecronoro pasMHoxeHusi. CMeHa MOKOJCHUN —
0ecrooro 1 MoJ0BOr0 — Yy KUBOTHBIX U pacTeHnii UHIUBHUIyaTbHOE PAa3BUTHE OPTAHU3MOB.
[TonsiTue 06 onTOoreHese. [leprnoapl OHTOTEHE3a: IMOPHOHANIBHBINA U MTOCTIMOPHUOHATILHBIN.
Cranum pa3BUTHS SMOpHUOHA: 3UTOTa, IpOOJIeHHe, racTpyiia ¢ nuddepeHnnanueit KIeTok Ha
HKTO/IEPMY, DHTOJEPMY U Me30/iepMy, opraHorene3. OCoOEHHOCTH MpoIiecca pa3BUTHS
AMOpPHOHA, €T0 3aBUCUMOCTh OT cpebl. OCOOCHHOCTH MOCTAIMOPHOHAIBHOTO PA3BUTHSI.
Pa3BuTHe )XMBOTHBIX OPTAaHU3MOB C TIpeBpalieHueM u 6e3 npespamenns Obpa3oBanue
MOJIOBBIX KJIETOK. Meiio3. [loHaTHE 0 JUIIIIONTHOM M TaryIONIHOM Habope XpOMOCOM B
KIteTke. JKeHCcKue U My»KCKHE TIOJIOBBIE KIIETKH — raMeThl. Meio3 Kak 0COOBIN THII JeICHUS
kieTkd. IlepBoe u BTopoe nenenue menosa. llonsitue o cnepMarorenese u 0OreHese
N3yuyenne mexannsMa HaciaeACTBEHHOCTH. Havyano uccinenoBanuii HaClIeACTBEHHOCTH
opranu3moB. [lepBeiit HayuHbll TpyA I'. Mennens u ero 3Hauenue. Jloctrxkenus
COBPEMEHHBIX UCCIIEIOBAHNN HACIEACTBEHHOCTH OPTraHU3MOB. Y CJIIOBUS JUJII AKTUBHOTO
pPa3BUTHUA HCCIIEIOBAHUI HACIEACTBEHHOCTH B XX B. OCHOBHBIE 3aKOHOMEPHOCTH
HACJIEJICTBEHHOCTH OpraHu3MoB. [IoHsATHE 0 HACIIEICTBEHHOCTH M CIIOC00ax mepeaaun
MPU3HAKOB OT poauTenei moTtoMcTBy. Habop xpomocom B opranusme. ['eH u ero cBoiicTBa.
I'enotun u ¢penorun. I3MEHUHUBOCTH U €€ MPOSIBIICHUE B OPTaHU3ME. 3aKOHOMEPHOCTH
n3mMeHuuBocty [loHaTre 00 U3MEHUMBOCTH U €€ poJu Juisl opraHu3moB. HacieacTBeHHas u
HEHACJIe/ICTBEHHAsl U3MEHYUBOCTh. THIBI HACIIEICTBEHHOU (T€HOTUITMYECKOH)



W3MEHYUBOCTU: MyTallMOHHAasi, KoMOuHaTHUBHAs1. HenacneactBenHast u3MeHYUuBOCTh. [loHsTHE
0 HEHACIEJACTBEHHOU ((DEHOTUITMYECKON ) I3BMEHYUBOCTH, €€ MPOSBICHUN Yy OPTaHU3MOB U
pOJIM B UX KU3HEIESATEIbHOCTH. 3HAKOMCTBO C IPUMEPAMU HEHACIIECTBEHHOM
W3MEHUYMBOCTH Y PACTCHUH U )KUBOTHBIX. OCHOBBI CENEKIIMU OPraHu3MOB. [loHATHE O
cenekuuu. Mcropus pazsutus cenekuun. Cenekuus kak Hayka. OO1re MEeToAbl CEIeKIUU:
HCKYCCTBEHHBIN O0TOOp, THOpuu3aius, mytarene3. Celnekius pacTeHU, >)KUBOTHBIX,
MUKPOOPTaHu3MOB. Vicnonbp3oBaHre MUKPOOOB YEIOBEKOM, MOHATHE O OMOTEXHOJIOTHHU
Jlabopartopnas pabota Ne 3 «BrbIsiBIeHHE HACIEACTBEHHBIX U HEHACIIEACTBEHHBIX TPU3HAKOB
y pacTeHu# pa3HbIX BU0B» JlaboparopHas padota Ne 4 «M3yueHue n3aMEHUMBOCTH Y
OpraHu3MOB»

Tema 4. 3aKOHOMEPHOCTH NMPOUCXOKICHUS U PA3BUTHSA KU3HHU Ha 3emiie (21 4)
[IpencraBneHusi 0 BOSHUKHOBEHUH KU3HU HA 3€MJI€ B UCTOPUHU €CTECTBO3HAHUS. [ UTIOTE3BI
npoucxoxaeHus xxku3nu Ha 3emiie. OnbiTel @. Penu u JI. [1actepa, onpoBepraromiue
TUIIOTE3BI O CaMO3apOKICHUH KU3HU. COBpEMEHHbIE MPEACTABICHUSI O BOSHUKHOBEHUU
*W3HU Ha 3emuie. buoxumuueckasa runoreza A.M. Onapuna. Y clioBUsI BOSHUKHOBEHUS KU3HU
Ha 3emiie. ['unoresa [Ix. Xonaeitna. 3nauenne poTocuHTE3a U OMOJOTUYECKOTO KPyrOBOpPOTa
BEIIECTB B pa3BUTHU KU3HU. OCOOCHHOCTH MIEPBUYHBIX Opranu3MoB. [losiBiieHre aBToTpodhoB
— nuanobakrepuil. Miamenenus ycioBuii sku3Hu Ha 3emie. [Ipuuunbl n3MeHeHu .
[TosiBienne 6uocdepnl. DTansl pa3BUTH XU3HHU Ha 3emute. OO11Iee HapaBICHUE YBOTIOIUH
KU3HU. DPbl, IEPUOJBI U ATOXHU B UCTOPUM 3eMIU. BbIX01 OpraHn3mMoB Ha Cylly. DTalbl
pPa3BUTHUSA KU3HU.

Wneun pa3BuTHsi OpraHUYecKOro Mupa B Onosjoruu. BozHUKHOBEHUE UAeH 00 3BOJIOLNH
x)uBoro mupa. Teopus sBomronuu XK.-b. Jlamapka. Yapnz [lapBun 06 sBosronuu
oprannyeckoro mupa. MccnegoBanus, npoBenéHubie Y. J[appuHOoM. OCHOBHBIE TTOJIOKEHHUS
ABOJIIOLIMM BUAOB, U3JIOKEHHBIE JlapBUHOM. [IBUXKYIIME CUIIBI POLECCA SBOJOIUU:
U3MEHYMBOCTh, HACJIEJCTBEHHOCTh, O0pH0a 3a CYIIECTBOBAHUE U €CTECTBEHHBIN OTOOP.
PesynbraTel sBomtoNMK. 3HaueHue padbot Y. dapsuna. CoBpeMeHHBIE MTPeICTaBlICHUS 00
ABOJIIOLIMM OPraHUYECKOr0 MUpa.

[Tomynsiumst Kak eIMHUIIA SBOJIONWU. BakHEHIIME MOHATHS COBPEMEHHON TEOPUH
sBONMIOLIMH. Bup, ero kpurepun u cTpykrypa. Bua - ocHOBHasi cuctreMaTuiecKkas eInHHUIA.
[Tpu3Haku Buga kak ero kpurepuu. [lonynsiuu - BHyTpUBUI0BasI TPyNIIUPOBKA
poacTBeHHBIX ocoOel. [Tomysiius - hopma cymectBoBanus Buaa. [Iporeccbl 06pa3oBaHus
BHU10B BunooOpaszoBanue. [TonsTre 0 MEKpO3BOIIOIUK. THIIBI BUI000pa30BaHUS :
reorpadgudeckoe u Onosornaeckoe. MakpodIBOIIOIMS KaK MPOIECC TMOSIBICHUS HAABUIOBBIX
TPyII OPraHu3MOB Y CJIOBHS U 3HaYeHHE nuddepeHIaiy Buaa. [lonsaTHe o
MAaKpO3BOIIOIMH. J{0Ka3aTenpCTBa IMIPOLecca IBOJTIOLUMN: TAJIEOHTOJIOTHUECKHUE,
AMOPHOIOTHIECKUE, aHATOMO-MOPQoJIOTUIECKHe (PyIUMEHTHI U aTaBU3Mbl). OCHOBHBIE
HanpasieHus 3Boaonud. [Iporpece u perpecc B )xuBom Mupe. Hampapienus
Oumonornyeckoro mporpecca: apomopdo3, UanoaaanTanus, 001Iast [ereHepausi OpraHu3MOB.
[TpuMepsbI 3BOIOIUOHHBIX TPEOOPA30BAHUN KUBBIX OPTaHU3MOB

DBOMIONUSA — JITUTEIBHBIA UCTOPUUYECKUAN MPOTIECC. DBOIOIMOHHBIE TIPE0OPa30BaAHUS
KUBOTHBIX M pacTeHUH. Y POBHU NpeoOpazoBaHuil. OCHOBHBIE 3aKOHOMEPHOCTH IBOJIOIIUU
3aKOHOMEPHOCTH OMOJIOrMYECKOM 3BOIIOLMH B PUPOJIE: HEOOPAaTUMOCTh IpoLEecca,



MIPOTPECCUBHOE YCIOXKHEHUE (POPM KU3HU, HEIPOTPAMMUPOBAHHOE PA3BUTHE KU3HHU,
aJlanTalyuy, MOsBJICHHE HOBBIX BUJIOB.

UYenoBek - mpeACTaBUTEINb )KUBOTHOTO MUpPA. DBOJIOIMS TpuMaToB. PanHue npeaku
npuMatoB. ['omunubl. COBpeMEHHBIE YETTOBEKOOOPa3HbIE 00€3bsIHBI. DBOTIOIIMOHHOE
MIPOUCXOXKEeHHE ueraoBeka. Hakorenue pakToB 0 MPOUCXOXKICHUH YEJIOBEKA.
JlokazaTenbCTBa pPOJACTBA YEIOBEKA U )KUBOTHBIX. BaxkHelne 0coOOCHHOCTH OpraHu3Ma
yenoBeka. [IposiBiieHre OMOJOTMYECKUX U COIMATIBHBIX (PaKTOPOB B UCTOPUUYECKOM MPOILIecce
MIPOUCXOXKIEHHUS yeoBeka. OOIIECTBEHHBIN (COIMaIbHbIN) 00pa3 )KU3HU - YHUKAJIBLHOE
CBOMCTBO 4eJI0BeKa. PaHHKE ATansl 3BOJOLUMN YelloBeka. PanHue nipenku dyenoseka. Ilepexon
K MPSIMOXOKJACHUIO - BBIJIAIOIIUIICS ATall SBOJIONMH YesioBeka. CTaauu aHTpOIIOreHesa:
MPEAIICCTBEHHUKH, YEJIOBEK YMEJbIN, IpEeBHEHIITNE JTI0U, IPEBHUE JIFO/IU, COBPEMEHHBIM
yenoBek. [1o31HME ATambl BOJIIOIMY YeoBeKa. PaHHUE HEOAHTPOIIBI - KPOMaHbOHIIHI.
OTnanuuTeNnbHbIC MPU3HAKKU COBPEMEHHBIX JIt0JIel. broconnanbpHas CylmHOCTh YeTOBEKa.
Brnusinue cornuanbHbIX GakTOPOB Ha JIEUCTBUE €CTECTBEHHOTO 0TOOpPA B UCTOPUUYECKOM
pa3BUTHHU yesoBeka. YesoBedeckue pachl, UX pOJACTBO U MPOUCXOXKACHUE. UemoBek
pasyMHBbIi - monumMopdHbIil Bu. [lonsitue o pace. OcHOBHBIC TUIIBI pac. [IpoucxoxaeHue u
poacTBO pac UenoBek Kak )KuTelb Onochepsl U ero BIMSHUE Ha MpUupoay 3emiau. Yenosexk -
xKutenb ouochepsl. BiausHue yenoreka Ha 6nocdepy. Y clioKHEHNE U MOITHOCTh
BO3JICUCTBUA uesoBeka B Onocdepe. CoxpaHeHue KU3HU HA 3eMJie - TJIaBHAs 3a7a4a
yenoBeuecTBa. Jlaboparopras padora Ne 5 «IIpucnocoOieHHOCTh OPTaHU3MOB K Cpejie
oOUTaHUS

Tema 5. 3akoHOMepHOCTH B3aMMOOTHOIIEHU Oprann3mMoB U cpeasl (13 1) YcnoBus
#u3HU Ha 3emuie. Cpepl )KM3HU OPTaHU3MOB Ha 3eMile: BOJIHAs!, HA3€MHO- BO3yIIIHAS,
NOYBEHHAs, OPraHU3MEHHAas. Y CIIOBUA JKU3HU OPraHU3MOB B Pa3HbIX Cpelax. DKOJIOTHUYECKUE
(dakTopbl: abnoTHYECKHe, OMOTHYECKUE U aHTpororeHHble. OO1Ire 3aKOHbI AEHCTBUS
(bakTOpOB cpebl Ha OPraHu3Mbl. 3aKOHOMEPHOCTH IEUCTBUS (DAKTOPOB CPEIbl: 3aKOH
ONTUMYMa, 3aKOH HE3aMEHUMOCTH (akTopa. Biusaue sxonornueckux (paxktopos Ha
opranu3Msl. [leproIuIHOCTD B )XU3HU OopraHu3MoB. doromnepuoausm. [IprcnocobieHHOCTh
OpPraHU3MOB K JIeHCTBHIO (aKTOPOB cpebl. [Ipumepsl MpUCIOCOOIEHHOCTH OPraHU3MOB.
[Tonsitue 06 amanranuu. PazHooOpasue amanranuii. [ToHsTHe 0 >XKU3HEHHOU dopme.
DKOJIOTMYECKHE TPYHIbI OPraHU3MOB. bruoTHYecKue CBA3MU B IpUpoje. buotuyeckue cBs3u B
MPUPOJIE: CETH MUTAHMUS, CIIOCOOBI JOOBIBaHUS UK. B3anMozeiicTBue pa3HbIX BUIOB B
MIPUPOJTHOM COOOIIECTBE: KOHKYPEHIUS, MyTyalu3M, CAMONO03, XUIITHUYECTBO, TAPA3UTU3M.
CBsi31 OpraHM3MOB Pa3HBIX BUIOB. 3HAUCHUE OMOTHYECKUX CBsi3ei. B3anMocBs3u
opraHu3MoB B nonysnud. [lomynsamnus kak ocodast Haopranu3MeHHas cucrtema, hopma
CyIIleCTBOBaHUs BUA B mpupoe. [lorstue o nemorpaduueckoi U mpocTpaHCTBEHHON
CTpyKType nonyisiuuu. KoinuecTBeHHbIE TOKA3aTENH HOMYIISLNKI: YUCICHHOCTh U
MI0THOCTh. DYHKIIMOHUPOBAHUE TIOMYJISAIINIA B mpupoje. Jlemorpadudeckne XapakKTepUCTUKH
MONYJISIIIUU: YUCIEHHOCTD, MJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTD, BEIXKUBAEMOCTD.
Bo3spacTHas cTpykTypa nonyJsiuu, IojioBasi CTpyKTypa nonyisiuuu. [lomynsnus kak
OounocucreMa. JIlnHaMUKa YUCICHHOCTH U TUIOTHOCTH TOMYJISIIINHU. PeTyIisiiis 9ucieHHOCTH
nonyssiuuu. [IpupoaHoe coobiecTBo - OnoreoreHos. [IpupoaHoe cooOIecTBO KaK
OMOIIEHO3, €r0 SIPYCHOE CTPOCHHE, YKOJIOTHYECKUE HUIIH, MTUIIEBbIC LIETIH U CETH TUTAHUS.
['maBHBIN npHU3HAK TPUPOTHOTO COOOIECTBA - KPYTOBOPOT BEIECTB U MOTOK SHEPTHUU.



[Tonsitue o 6uotomne. Posb BUAOB B OuolieH03€e. buoreoreHnossl, S3kocucTeMbl 1 6uocdepa
DKOCUCTEMHas OpraHu3aIus KUBOW Mpupoabl. DyHKIIMOHATBHOE pa3IMyue BUIOB B
sKOCHCcTEMax (MTPOU3BOJUTENHN, TOTpeOuTeNH, pa3naratenn). OCHOBHBIE CTPYKTYpPHBIC
KOMIIOHEHTHI SKOCUCTEMBI. KpyroBOpoOT BeliecTB U MpeBpallieHus: YJHEPTHH - OCHOBHOMN
npu3Hak skocucteM. buocdepa - rinodanbHas s3xkocucrema. B.M. Bepnaackuii o 6uocdepe.
KoMmnoHeHTsI, XapakTepHu3yIoIHe COCTaB U CBOMCTBA OMocdephl: )KHBOE BEIIECTBO,
OMOTeHHOE BEIEeCTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO. POJIb ®UBOTO BEIIECTBA B
ouocdepe. PazButre u cMeHa pUPOIHBIX cooOIiecTB. CaMopa3BUTHE OMOTEOIIEHO30B U X
cmeHna. Ctaguu pa3Butus OMoreoneHo30B. [lepBuuHble 1 BTOPUYHBIE CMEHBI (CYKIECCUN).

Y cToMUUBOCTh OMOTEOIIEHO30B (3KOCHCTEM ). 3HAUEHHE 3HAHUN O CMEHE MPUPOTHBIX
coo01ecTB MHoroobpasue 6uoreoreHo30B (3kocucteM). MHOroo6pa3ue BoIHBIX IKOCUCTEM
(MOpCKHMX, IPECHOBOJIHBIX) M HA3€MHBIX (€CTECTBEHHBIX U KYJIBTYPHBIX). ATpOOHOTEOIICHO3HI
(arposKOCHCTEeMBI), UX CTPYKTYpPa, CBOMCTBA M 3HAUCHUE JIJISl YeJIOBEKA M MIPUPOJIBI.
OCHOBHBIE 3aKOHBI YCTONYHMBOCTH JKUBOK MPUPOIBL. LIUKIUIHOCTH MPOIIECCOB B
IKOCHCTEMaX. Y CTOMYUBOCTD MMPUPOAHBIX SKOCUCTEM. [IpHUMHBI YCTOWYMBOCTHA SKOCUCTEM:
Omoormueckoe pasHooOpa3ue M CONpsHKEHHAS YHCICHHOCTh UX BUJIOB, KPYTOBOPOT BEIIIECTB
U TIOTOK PHEPTUH, [IUKIUNIHOCTH MIPOIIECCOB DKOJIOTHYECKHE TTPobeMbl B buocdepe. Oxpana
npupoel. OTHOIIICHHE YeJIOBEKa K MPUPOJIE B HCTOPUH denoBeuecTBa. [Ipodaemsl
Oonocdepsl: UCTOIICHHUE MTPUPOIHBIX PECYPCOB, 3arpsi3HEHUE, COKpAIEHHE OMOIOTHYECKOTO
pa3HooOpasusi. PemeHne SKoIornueckux mpodiaemM 6uocdepsl: pallmoHaIbHOES
UCIIOJIb30BaHUE PECYPCOB, OXpaHa MPUPOIBI, BCEOOIee IKOJOTHIECKOe 00pa3oBaHue
Hacenenus. JJabopaTopHas pab6ora Ne 6 «O1nieHka kauecTBa OKpYKaroliei cpepd DKCKypeus
B ipupoay «M3ydyeHue u onvcanue SKOCUCTEMbI CBOEH MECTHOCTHY



KanenmpapHo-TeMaTHuecKOe MIaHUPOBaHUE 1O OMOJIOTHH

9 xkmacc ®I'OC
(68 gac, 2 yaca B HEJIEIIO)
Ne Tema pasagena/Tema ypoka KoJu-Bo Mara
n/n YaCO0B | pam | dakr
I'naBa 1. O0mme 3aKOHOMEPHOCTH KU3HHU (3 4).
1. | buonorust — Hayka o )XUBOM MHpE. MeToIbl 1
OHMOJIOrMYECKUX UCCIIEI0BAaHUN
2. | OOmue cBOMCTBA )KMBBIX OPraHU3MOB
3. | MHoroo6pa3ue GpopM KUBbIX OPraHU3MOB

I'naBa 2. SIBjieHMS U 3AKOHOMEPHOCTH KM3HHM HA KJIEeTOYHOM ypoBHe (10 v).

4. | Muoroo6pasue kietok. JIL.P. Ne 1 «Muoroo0pa3zue 1
KJIETOK dyKapuoT. CpaBHEHUE PACTUTEIBHBIX U
KUBOTHBIX KJIETOK)»
5. XuUMHYECKUE BellecTBa KieTku. Heoprannueckue 1
BEII[ECTBA M OPraHWYECKHUE BEIEeCTBA KIETKHU.
6. | CTpoeHue KIETKHU. 1
7. | Opranoupl KJIETKU U UX QYHKIUH. 1
8. | OOMeH BelecTB-OCHOBA CYIIECTBOBAHUS KIIETKH. 1
9. | buocunres 6enka B KJIETKE 1
10. | buocunres 6ernka. 1
11. | buocunTe3 yriaeBo10B — (hOTOCUHTE3 1
12. | buocunTe3 yriaeBo10B — (hOTOCUHTE3 1
13. | AaMuHHCTpaTUBHAS KOHTPOJIbHAS paboTa. 1
14. | OGecrieueHue KIETOK YHEPTUEH. 1
15. | PasMHOXeHHUE KIIETKHU U €€ KU3HeHHbIN UK. JI.P. Ne 1
2 «PaccmaTpuBaHue MUKpPOIIPENAPATOB C JETSAIIUMHUCS
KJICTKAMU PACTEHHUSI»
16. | KourponbHas pabota mno teme «SIBneHus u |

3dKOHOMCPHOCTH KM3HH HA KJICTOYHOM YPOBHC»

I'naBa 3. 3aKkOHOMEpPHOCTH KU3HU HA OPraHu3MeHHOM ypoBHe (18 4).

17. | Opranusm — OTKpbITas )KuBasi cucrema (Ouocucrema) |
18. | [lpumuTHBHBIE Opranu3Mel. bakrepun |
19. | IlpumuTHBHBIE Opranu3Mbl. Bupycel 1
20. | PacTutenbHbli OPraHU3M U €ro 0COOCHHOCTH 1




21. | MHoroob6pasue pacTeHuid U uX 3Ha4YEHUE B IPUPOJE

22. | Opranu3Mbl HapcTBa rpuOOB U JIMIIATHUKOB

23. | )KMBOTHBII OpraHu3M U €ro 0COOEHHOCTH

24. | PazHooOpa3ue >KMBOTHBIX

25. | CpaBHEHHE CBOMCTB OpraHn3Ma 4eJI0BEKa U JKUBOTHBIX

26. | Pa3aMHOXEHHE KUBBIX OpraHn3MoOB

27. | UnauBHyanpHOE pa3BUTUE OPraHU3Ma

28. | OOpa3oBaHue MOJIOBBIX KIETOK. Meiio3

29. | U3yueHne mexaHu3Ma HACIEICTBEHHOCTH
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30. | OCHOBHBIE 3aKOHOMEPHOCTH HACJIENOBAaHUs IPU3HAKOB
y opranu3moB. JI.P. Ne 3 «BrligBieHue
HACJIEICTBEHHBIX U HEHACJIEJICTBEHHBIX MPU3HAKOB Y
pacTeHuil pa3HbIX BUJOBY

31. | 3aKOHOMEPHOCTHU U3MEHYMBOCTH.

32. | HenacnencrBennas n3aMeHUYuBOCTE. JI.P. Ne 4 1
«V3yyenne n3MeHYMBOCTH Y OPTaHU3MOBY

33. | OCHOBBI CENEKIIMH OPraHU3MOB

34. | AiMUHUCTpaTUBHAsE KOHTPOJIbHAS paboTa 1Mo Teme
«3aKOHOMEPHOCTH JKM3HU HA OPTaHU3MEHHOM YPOBHE»

I'naBa 4. 3aKOHOMEPHOCTH MPOUCXOKACHUS U PA3BUTHUS  KU3HM HA 3emJie (21 v).

35. | IlpeacraBiieHus O BOBHUKHOBEHUHM KM3HU Ha 3emiie B | 1
UCTOPUU €CTECTBO3HAHMSI.

36. | CoBpeMeHHbIE MPEACTABICHUS O BOSHUKHOBEHUU 1

PKU3HU HA  3emuie

37. | 3naueHue GoTOCHHTE3a U OMOJIOTUIECKOTO 1
KPYTOBOpPOTa BEUIECTB B PA3BUTHH KU3HH.

38. | OTanbl pa3BUTHUS )KU3HU HA 3eMIIE. 1

39. | Dranbl pa3BUTHUS KU3HU HA 3EMIIE. 1

40. | Unen pa3BUTHS OPraHUYECKOrO MUpa B OMOJIOTHHU |

41. | Yapaz JlapBuH 00 3BOJIIOIIMN OPTaHUYECKOTO MUPa |

42. | CoBpeMeHHBIE MTPEACTaBICHHS 00 SBOJIOIINU 1
OpraHUYeCcKOro Mupa

43. | Bun, ero Kputepuu U CTPyKTypa

44. | IIponeccrl 0Opa3oBaHus BUJIOB

45. | Makpo3BOIIOLMS KaK MPOLIECC MOSIBICHUS
HaJIBUJIOBBIX TPYIIT OPraHU3MOB

46. | OCHOBHBIC HaNPABICHUS HBOJIOIUHU

47. | IlpuMepbl FBONIOLIMOHHBIX TPEOOPA30BAHUN KUBBIX
OpraHu3MoOB

48. | OcHOBHBIE 3aKOHOMEPHOCTH ABOOIMHU. JI.P. No 5 1
«IIprcnocoO0IeHHOCTh OPTAaHU3MOB K CpeJie




oOUTaAHUS»
49. | YenoBek — npeACTaBUTEIb )KUBOTHOTO MUpPa 1
50. | DBOJIIOMOHHOE TPOUCXOKIECHUE YEIIOBEKA 1
51 DTarbl HBOJIIOLMH YEJIOBEKA 1
52 DTarnsl HBOJIOLNH YEJIOBEKA 1
53. UenoBeueckre pachl, UX POACTBO U MPOUCXOXKICHUE 1
54. YenoBek Kak xuTesnb Onochepsl U €ro BIUSIHUE Ha 1
NpUpOAY 3eMIHU
55. KontponbHas pabota mo teme «3aKOHOMEPHOCTHU 1
IPOUCXOKACHUS U PA3BUTUS KU3HU HA 3eMIIe»
I'naBa 5. 3aKOHOMEPHOCTH B3aUMOOTHOIIEHUH OPraHU3MOB M cpeabl (13 yaco).
56. VYcnoBus xku3Hu Ha 3emie. Cpenbl )KU3HU U 1
HKOJIOrHYecKue (hakTophbl
57. OO61ue 3aKOHBI IEUCTBUS (PAKTOPOB CPEbl HA 1
OpraHU3MBI
58. [Tpucnoco6IeHHOCTh OPTaHNU3MOB K JICHCTBUIO 1
¢dakTopoB cpenpl. JlTabopaTopHast paborta Ne 6
«Ol11eHKa KauyecTBa OKPY’KaIOIIEeH cpeibhy
59. buortnueckue cBsi3u B Ipupoie 1
60. ITonynsamuu 1
61. QDYHKIIMOHUPOBAHUE MTOMYJSIIUYA BO BpEMEHHU 1
62. Coo0riecTBa 1
63. buoreorieno3sl, sKocucTeMsl U 6uochepa 1
64. Pa3ButHe u cMeHa MPUPOTHBIX OMOTEOIEHO30B 1
65. OCHOBHBIE 3aKOHBI YCTOMUMBOCTHU >KMBON MPUPO/IHI 1
66. Dkosorudeckue mpoodiaemsl B ouochepe. Oxpana 1
IPUPOJIBI
67. AJTMUHHCTpAaTHBHAS UTOrOBas padoTa. 1
68. AHanu3 KOTpOJbHOU pabOTBHI. |




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpmkaT 726242342903868691666490759959119263676517201128
Bnageney TymoBa BaneHTuHa XycelHoBHa

OedcTevTened C11.09.2023 no 10.09.2024



http://www.tcpdf.org

		2023-09-16T13:45:47+0500




