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Ilnanupyembie pe3yabTaThbl OCBOCHHUS Y4e0HOI0 IpeaMeTa

JIn4HOCTHBIE pe3yabTaThl:

-(popMHpOBaHUE OTBETCTBEHHOI'O OTHOLIEHHUS K O0yUYEHHUIO;

- (hopMHUpPOBaHUE TTO3HABATEILHBIX HHTEPECOB U MOTHUBOB K 00 yUYECHHUIO;

- (hopMHUpPOBAHNE HABLIKOB MTOBEICHUS B IPUPOJIE, OCOZHAHUS IIEHHOCTH )KUBBIX 00BHEKTOB;

- 0CO3HaHUE EHHOCTH 3/10POBOr0 U 6€30IacHOro 00pas3a >KU3HU;

- (opMHUPOBAHUE OCHOB SKOJIOTHUYECKON KYJIbTYpPhl, BOCIUTAHUE JTIOOBU K PUPO/IE;

- MPpU3HAHUE MPaBa KaXJa0ro Ha COOCTBEHHOE MHEHUE;

- YMEHHE OTCTauBaTh CBOKO TOUKY 3PEHUS,

- KpUTUYHOE OTHOIIIEHUE YUAITUXCS K CBOMM MOCTYyIKaM, OCO3HAHUE OTBETCTBEHHOCTH 3a
MOCJIEICTBUS;

- YMEHHE CJIYIIATh U CIBIIIATH IPYroe MHEHUE

MertanpeaMeTHbIe pe3yJbTaThbl:

Memanpeomemmnuwle pe3ynbmampt 00y4eHHs] B OCHOBHOM IIKOJIE COCTOAT U3 OCBOCHHBIX
00yJaroImUMHCST MEKIIPEIMETHBIX TTOHATUN U YHUBEPCATbHBIX YUEOHBIX JEUCTBUN. A TakKe
CIIOCOOHOCTH X UCIOJIb30BaHUS B YUeOHOM, MO3HABATEIBHON U COIMATILHOMN MTPAKTHKE,
CaMOCTOSITEILHOCTH TIJITAHUPOBAHUS M OCYIIECTBICHUS yUeOHON NEATeIBHOCTH U
OpraHu3aIy y4eOHOTr0 COTPYIHUUECTRA C MeIaroraMu U CBEPCTHUKAMHU, K IPOESKTUPOBAHUIO
U TIOCTPOCHUIO MHANBUAYaTbHON 00pa30BaTeIbHON TPAeKTOPHUH.

OcHogHble npedMemHuble pe3yibmamuol 00yYeHUs OUOTOSUU!

1) ycBOeHHE cUCTEMBI HAYUHBIX 3HAHHM O )KMBOM MPHUPOIE U 3aKOHOMEPHOCTAX €€ pa3BUTHS
1U1st POPMUPOBAHUS €CTECTBEHHOHAYYHOM KapTHUHBI MUPA;

2) popmupoBaHue epBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MTPEACTABICHUM O
OMOJIOrMYECKUX 00BEKTaX, Mpolieccax, ABICHHUIX, 3aKOHOMEPHOCTAX, 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSIX, SKOCUCTEMHON OPraHU3aIuy )KU3HHU, O B3AUMOCBSI3U BCETO KUBOTO
B Onocdepe, 0 HACIEICTBEHHOCTH U U3MEHYMBOCTH; OBJIAJICHUE MOHSATUWHBIM anmnapaToM
OHOJIOTHH;

3) mproOpeTeHHEe OMbITA UCTIOIB30BAHUS METOIOB OMOJIOTMUECKOM HAYKU U TTPOBEICHUS
HECJIOKHBIX OMOJIOTUYECKUX IKCIIEPUMEHTOB JIJISI U3YUCHHS )KUBBIX OPraHU3MOB;

4) NOHMMaHKE BO3PACTAIOLIEH POJIM €CTECTBEHHBIX HAYK U HAYYHBIX UCCIICIOBAHUI B
COBPEMEHHOM MHUpPE, NOCTOSHHOTO MPOLECCa SBOJTIONU HAYYHOTO 3HAHUS, 3HAYUMOCTH
MEKIyHapOIHOI'0 HAYYHOI'O COTPYIHHUYECTBA;

5) popmupoBaHrEe OCHOB SKOJIOTHYECKON TPAMOTHOCTH: CITOCOOHOCTH OIIEHUBAThH
MOCJICJICTBUSA JEATEIHLHOCTH YEJIOBEKA B MPUPO/JIC, BIUSHUE (AKTOPOB PUCKA HA 37J0POBHE
4eJI0BEeKa; YMEHHE BHIOMPATH II€JIEBBIE 1 CMBICIIOBBIC YCTAHOBKH B CBOMX JIEUCTBUAX U
MOCTYMNKaxX MO OTHOLIEHUIO K dKUBOW MPUPOJIE, 3A0POBbIO CBOEMY U OKPYXAIOIINX, OCO3HAHHE
HEO0OXOIMMOCTH COXpaHEHUsI OMOPa3HOOOpa3Hsl M MPUPOTHBIX MECTOOOUTAHU;

6) 0O0BbsICHEHHE POJIM OMOJIOTHUU B IPAKTUYECKOM NESITEILHOCTH JFOJICH, MECTa M POJTU
YeJioBeKa B MPUPOJIC, POJICTBA OOIIIHOCTH MPOUCXOKIACHHS 1 IBOJIOINH PACTCHUHN U
KUBOTHBIX;



7) oBlazieHHE METOAAMH OMOJIOTMUECKON HaYKH; HAOII0J€HUE U ONMCAHNE OMOJIOTMYECKUX
00BEKTOB U MPOLIECCOB; TOCTAHOBKA OMOJIOTrMYECKUX SKCIIEPUMEHTOB U OOBSICHEHHE UX
PE3YIBTATOB;
8) popMupoBaHue MPEACTABICHUIN O 3HAUEHUU OMOJIOTMYECKUX HAYK B PEIICHUH JIOKAJIbHBIX
U TJI00AJIbHBIX SKOJOTUYECKUX MPOoOIIeM, HEOOXOAMMOCTH PAallMOHAIBHOTO
IIPUPOIOIIOIB30BAHUS;
9) ocBoeHne NpUEMOB OKa3aHUs MEPBOM MOMOIIH, PALIMOHAIIBHOW OPraHU3aluu Tpyaa U
OTJIbIXa, BHIPAIIIUBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX PACTEHUM U IOMAIITHUX >KUBOTHBIX,
yXoJa 32 HUMHU.
YMEHMUS:
- TPOBOJUTH MPOCTEHIINE HAOIIOICHUS, U3MEPEHHUSI, OTIBITHI;
- CTaBUTb y4eOHYIO 3aa4y [0/l PyKOBOJICTBOM yUUTENS;
- CHUCTEMaTU3UPOBATh U 00001IaTh pa3Hble BUAbI HHPOPMALIHH;
- COCTAaBJISATH IUIaH BHINIOJHEHUS y4eOHOM 3a1auH;
IPOBOAUTH MPOCTEHIIYIO KIIACCU(PHUKALIMIO KUBBIX OPTaHU3MOB,;
- UCTIOJIb30BATh JIONOJHUTEIbHBIE HCTOYHUKY MH(POPMALIUU Il BHITTOJIHEHUS Y4eOHOMH
3a/1a4H;
- CAMOCTOSITEJIbHO TOTOBUTH YCTHOE COOOIIEHUE Ha 2-3 MHUH.
- paboTaTh B COOTBETCTBHUH C MTOCTABICHHOW 3a/1auei;
- COCTABJIATH MPOCTOM U CIIOKHBIN IIJIaH TEKCTA;
- Y4aCTBOBAaTh B COBMECTHOM JI€SITEIBHOCTH;
- paboTath ¢ TeKCTOM naparpada u ero KOMIIOHEHTaMU;
- Y3HaBaTh U3y4yaeMble OOBEKTHI Ha TAOJIMIIAX, B IPUPOJIE.
- HAXOAUTh U UCTIOJIb30BaTh IPUUHMHHO-CIIEICTBEHHBIE CBSI3H;
- CTpOUTb, BBIABUTATH U (DOPMYIUPOBATH MPOCTEHIIINE TUTIOTE3HI;
- BBIJEJATH B TEKCTE CMBICIOBBIE YaCTH U 03arjaBIMBaTh UX, CTABUTH BOIPOCHI K TEKCTY.
IIpeaMeTHBIC pe3yJabTaThI:
Yuyammecs K10JKHBI 3HATH:
- OCHOBHBIE IPU3HAKHU KUBOU MIPUPOJIBL;
- YCTpOMCTBO CBETOBOT'O MUKPOCKOIA;
- OCHOBHBIE OPTaHOU/IbI KJIETKH;
- OCHOBHBIE OPraHUYECKUE U MUHEPAJIBHBIC BEIIECTBA, BXOALINE B COCTAB KIIETKH;
- BEAYLIUX €CTECTBOUCIIBITATEICH U UX POJIb B U3YUYECHUH IIPUPOJIBI.
- CYIIECTBEHHbIC IPU3HAKU CTPOCHUS U )KU3HEIAEATEIBHOCTH N3y4aeMbIX OMOIOTrHYECKUX
00BEKTOB;
- OCHOBHBIE IIPU3HAKU MpejcraButeneil L{apcTs :KuBoOM NpupoOIbL.
- OCHOBHBIE Cpe/Ibl OOUTaHUS KUBBIX OPIraHU3MOB;
- TMPHUPOJHBIC 30HBI HALIEH TIIAHEThI, UX OOUTATEIICH.
- MPEIKOB YEJIOBEKA, UX XapaKTepHbIC YEPThI, 00pa3 KU3HU;
- OCHOBHBIE 2KOJIOTHYECKHUE MTPOOIEMBI, CTOSIIINE TIEpe] COBPEMEHHBIM YeJI0BEUECTBOM;
- MpaBWJIa NOBEICHUS YEJIOBEKA B OMMACHBIX CUTYALUSIX TPUPOJHOTO MMPOUCXOKICHUS;
- IpocTeilme cnocoObl OKa3aHMs MEPBOM MOMOILM MPU 0KO0rax, 0OOMOPOKEHUU U JP.
Y4yammecs 10JKHbI YMETh:
OOBSCHATH 3HAYEHNUE OMOJIOTMYECKUX 3HAHUM B TOBCEAHEBHOM KU3HMU;
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XapaKTepU30BaTh METO/Ibl OMOJIOrMYECKUX UCCIIEA0BAHMIA;

paboTaTh C JIyNOi U CBETOBBIM MUKPOCKOIIOM;

y3HaBaTh Ha TaOJIMIIAX U MUKPOIIpENapaTax OCHOBHbIE OPraHOU/IbI KIETKU;

OOBSACHATH POJIb OPraHUYECKUX U MUHEPAJIBHBIX BEILECTB B KIIETKE;

coOJII01aTh MpaBUiia MOBEACHUS U pabOThI ¢ TPUOOpPaMHU U HHCTPYMEHTAMU B KaOUHETE

OMOJIOTHH.

ONpeeNITh MPUHAIICKHOCTh OMOJIOTHYECKUX 00BEKTOB K 0JHOMY U3 LlapcTB kuBOii

IIPUPOJIBI;

yCTaHABIIMBATh YEPTHI CXOJCTBA U Pa3Inyusl y IpeIcTaBUTeENEH OCHOBHBIX LlapcTs;
pa3nuyaTh U3y4eHHbIE 0OBEKTHI B IPUPO/IE, HA TaOIUIIAX;

yCTaHABJIMBAThH YE€PThI IPUCIIOCOOIEHHOCTH OPTraHU3MOB K Cpefie OOUTaHUS;

00BSACHATH POJIb NpecTaButeneit [lapcTs kUBOM IPUPOABI B )KU3HU YETIOBEKA.
CpPaBHUBATh PA3IMYHbIE CPEJIbI OOUTAHMUS;

XapaKTepU30BaTh YCIOBHS KU3HHU B PA3JIMYHBIX Cpelax OOUTaHUS;

CpPaBHUBATh yCIOBUS OOUTAHUS B PA3TUYHBIX IPUPOIHBIX 30HAX;

BBISIBJISITH YEPThI MPUCTIOCOOTICHHOCTH HKUBBIX OPTaHU3MOB K OIMPEICIEHHBIM YCIOBUSIM;
NPUBOJUTH MPUMEPHI OOUTaTENEeH MOpEl U OKEaHOB;

Ha0JII0/1aTh 32 )KUBBIMH OpTraHU3MAaMH.

OOBSCHATH MPUYUHBI HETATUBHOTO BIUSHUA X035 UCTBEHHOM I€ITEIHOCTH YeJIOBEKa Ha

IIPUPOLY,

00BACHATH POJIb paCTeHI/Iﬁ N ) KUBOTHBIX B )KM3HHU YCJIOBCKA,

00OCHOBBIBATH H€O6XO,ZII/IMOCTB IMPUHATHUA MCP I10 OXpPAaHEC JKUBOU IMpUPOIHLI,

CO6JIIO,Z[aTI> IMpaBHJIa IIOBCACHUS B IIPUPOAC,

pas3indaThb HA KUBBIX 06’b€KTaX, Ta6J'II/II_IaX OITaACHBIC IJIA XKM3HH YCJIIOBCKA BH/bI paCTGHI/Iﬁ

N ) KUBOTHBIX,

BECTH 3/I0POBBIN 00pa3 KU3HU U MPOBOJIUTH 00PHOY C BPeTHBIMH MPUBBIYKAMHU CBOUX

TOBapUILEH.



Conep:kanmne yueOHOro npeamMera

I'nasa 1. O0mme 3aKOHOMEPHOCTH KU3HH (5 1)

buosorus - Hayka o )xuBoM Mupe. brosioruss — Hayka, uccienyroomas xu3Hb. Mzyuenue
npuUpoIbl B 00ecTieueHnr BbIKMBaHUS JoJiel Ha 3emiie. buonorust — cucrema pasHbIX
Ouosioruueckux oodaacterd Hayku. Pojab OMOIOTHM B MPaKTUYECKON e TEILHOCTH JIFOIEH.
MeTo1b1 OMOIOTHYECKUX HCCeOBaHUN. MeTOo bl U3yUeHUs KUBBIX OPTaHU3MOB:
Ha0JII0/IeHNe, U3MEPEHHE, CPABHEHUE, OITMCAaHUE, SKCTIEPUMEHT, MojienupoBanue. [IpaBuna
paboThl B KabMHETe OUOJIOTMH ¢ OMOJIOrMYECKUMU MpUuOopaMu U HHCTpyMeHTaMu. O01ue
CBOWCTBA KHUBBIX OpraHN3MOB. OTINYNTEIbHBIC PU3HAKH )KHBOT'O U HEKUBOTO: XUMUYCCKHUH
COCTaB, KJIETOYHOE CTPOEHHE, 0OMEH BEIIECTB, PA3MHOKEHHUE, HACIIEICTBEHHOCTD,
U3MEHUYUBOCTh, POCT, Pa3BUTHE, Pa3IpaXKMMOCTb. B3auMOCBS3b JKUBBIX OPIraHU3MOB U CPEIbI.
Mmuoroo0pazue Gopm >xu3nu. Cpeabl )KU3HU Ha 3eMJle 1 MHOT0OOpa3ue uX OpraHu3MOB.
Krnerounoe pazHooOpasue opraHu3MOB U UX IIapcTBa. Bupycel — HekiieTouHast popma
Ku3HU. PazHooOpa3ue 6uocucteMm, oToOpaxarolee CTpyKTypHbIe YPOBHH OpraHU3aluu
KU3HU.

I'naBa 2. SIBj1eHUS 1 3AKOHOMEPHOCTH KU3HHM HA KJIeTOYHOM ypoBHe (11 1)
Mmuoroo0pa3zue kierok. O0001IeHne paHee n3y4eHHOro Matepuaina. MHOrooOpasue TUTIOB
KJIETOK: CBOOOHOXKUBYIIIME U 00pa3yIolue TKaH!, IPOKAPUOTHI, SyKapruoThl. Pob yUEHBIX B
U3YYCHHUH KJIETKU. XUMUYECKHE BelecTBa B kieTke. O000IIeHIe paHee U3y4eHHOTO
matepuana. OCOOEHHOCTH XUMHYECKOTO COCTaBa KUBOM KIJIETKH U €r0 CXOJICTBO Y Pa3HBIX
TUIIOB KJIeTOK. Heopranuueckue n oprannueckre BemecTBa Kietku. CoaepkaHue BOJbI,
MUHEPAJIbHBIX COJIEH, YTIIEBOJOB, JIUMUIOB, OCIKOB B KJIETKE U opranu3zMe. Ux pyHKIuu B
KU3HeNesATeIbHOCTH KieTkU. CTpoeHue kieTku. CTpyKTYpHbBIC YacTH KJIETKU: MeMOpaHa,
SJIPO, MUTOIIA3Ma C OPTaHOMIAMH U BKIIIOYCHHUSMU . OpraHOUIbI KIETKU U UX (QyHKIIHUH.
MeMOpaHnHbie 1 HeMeMOpaHHBIE OPTaHOUIbI, OTIUYUTEIbHBIE OCOOCHHOCTH UX CTPOSHUS U
¢bynkimu. OOMEH BEIIeCTB — OCHOBA CYIECTBOBaHUs KieTKH. [loHsATHEe 00 0OMEHe BelecTB
KaK COBOKYITHOCTH OMOXUMHUYECKUX PEaAKIUi, 00ECIIeUNBAIONINX KU3HEACATEIBHOCTD
KJIETKU. 3HAY€HUE aCCUMWIIALIMY U JUCCUMUIIALINY B KJIeTKE. PaBHOBECHE SHEPre THYECKOTrO
COCTOSTHUSA KIIETKH — oOecreueHne e€ HopMaiabHOro (pyHKIIMOoHUpoBaHus. buocunTes Oenka
B ’kUBO# KieTke. [lonsTre 0 OnocuHTe3e. JTansl cuHTE3a Oenka B KieTke. Poib
HYKJIEMHOBBIX KHUCJIOT U puOOCOM B OMOocHHTE3e OenkoB. brocuHTe3 yrieBooB - POTOCHHTES.
[TonsiTie 0 hoTOCHHTE3E KaK MPOIIECCE CO3/IaHUs YTIIEBOAOB B )KUBOU KJieTKe. JIBe cTanun
¢doTocuHTE3a: CBETOBAsI © TEMHOBAs. Y CIIOBHSI MPOTEKaHUs (DOTOCHHTE3a U €T0 3HAUCHHE TSI
npupoibl. O0ecnieueHre KineTok sHeprueid. [loHsTHe 0 KJIETOUHOM JIBIXaHUU KakK O MPOoIecce
obOecrnieueHus KJIeTKU sHeprueil. CTaauu KIETOYHOTO JbIXaHUs: 0€CKUCIOpOaHAs

(bepMeHTaTUBHAS, WM [JIMKOIN3) U KUCIOpOAHAsA. POJIb MUTOXOHIPUIA B KIIETOYHOM
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IbIXaHUU Pa3MHOXKEHUE KIIETKU U €€ KU3HEHHBIW UK. Pa3MHOXEHUE KIIETKA IYyTEM
JieJeHus - 00111ee CBOMCTBO KJIETOK OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB.
Kinerounoe nenenuie y mpokapuor - IeJICHHE KIETKH HaiBoe. [[efieHre KIETKU y 3YKapUoT.
Murto3. @a3el MuTO3a. JKU3HEHHBIN UK KJIETKU: nHTepda3a, Mutos. Paznenenue
KJIETOYHOTO COJICP>KUMOTO Ha JIBe ouepHue KieTku. JlaboparopHas pabora Ne 1
«MHoroo6pasue kieTok 3ykapuoT. CpaBHEHUE pACTUTEIbHBIX U )KUBOTHBIX KIETOK)»
Jlaboparopnas padota Ne 2 «PaccMaTpruBaHre MUKPOIPETAPATOB C ASTISITUMUCS KICTKAMID)

I'naBa 3. 3aKOHOMEPHOCTH KU3HU HA OPTaHM3MEeHHOM ypoBHe (18 u)

Opranus3m — OTKpbITas kuBas cucreMa (ornocucrema). Opranusm Kak >KUBasi CUCTEMa.
KoMIoHeHThI cucTeMbl, UX B3aUMOJIEHCTBHE, 00€CIIeUnBaIOIIEe IETOCTHOCTh OMOCUCTEMbI
«opranuzmy». Perynsuus npoueccoB B Ouocucreme. bakrepun u Bupycol. Paznoo0pazue popm
OpraHU3MOB: OJIHOKJIETOUYHbIE, MHOTOKJIETOUHbIE U HEKJIETOUHbIE. bakTepun kak
OJIHOKJIETOUHBIE 10s/IEpHBIE OpraHu3Mbl. BUpychl kKak HekjIeTouHas (opma KU3HU.
OTnuuuTenbHble 0COOCHHOCTH OAKTEPHl ¥ BUpYCOB. 3HaU€HHE OAaKTepuil U BUPYCOB B
npupoje. PacturenbHblil opranusm u ero ocooeHHocTu. ['1aBHble CBONCTBA pacTeHUI:
aBTOTPO(GHOCTH, HECIIOCOOHOCTh K aKTUBHOMY TEPEABMKEHHIO, Pa3MEIIEeHUE OCHOBHBIX
qacTel - KOpHs U nodera - B IByX pa3HbIX cpenax. OCOOEHHOCTH paCTUTEIbHOM KIETKU:
NPUHAIJICKHOCTD K SyKapuOTaM, HaJM4KMe KIIETOUHON CTEHKH, TJIACTU/T U KPYITHBIX BaKyOJIei.
CriocoObl pa3MHOKEHUS paCTEHUI: MoJI0Boe U Oecnosioe. OCOOEHHOCTH MOJIOBOTO
pa3MHOxeHUs. TUIbI 6€CroIoro pa3sMHOXKEHHS: BET€TaTUBHOE, CIIOPaMHU, JIEJIEHUEM KIIETKU
HazBoe. MHOTOOOpa3ue pacTeHui 1 3HaUeHHUe B pupojie. MHOrooOpasue pacTeHHil:
CIIOpPOBBIE U ceMeHHbIe. OCOOCHHOCTH CIIOPOBBIX PACTEHUI: BOJIOPOCIEH, MOXOBUIHBIX,
NAlOPOTHUKOB, XBOIIEH U MJIAYHOB; CEMEHHBIX PACTEHUI: TOJIOCEMEHHBIX U LIBETKOBBIX
(mokpeITocemMeHHbIX). Kitacchl oTena LiBeTkoBbI€: ABYIOTBHBIE U OHOOJIbHBIE PACTEHUS.
Oco0eHHOCTH ¥ 3HAaYCHUE CEMEHU B CPAaBHEHUU CO criopoil. OpraHu3Msbl apcTBa rpuboB 1
TUIIAMHUKOB. ["prObI, X CXOACTBO C APYTHUMH 3YKAPUOTHUYECKUMU OPraHU3MaMHi —
pPaCTEeHUSIMU U )KUBOTHBIMU — U OTJIMUKE OT HUX. Crienuduieckue cBoiicTBa rpu0oB.
MmuorooOpa3ue 1 3HaueHue TPUOOB: MIIECHEBHIX, NUISIMOYHBIX, Tapa3uTHUYECKUX. JInmaiHuku
KaK 0COObIe CHMOMOTHYECKHIE OPTaHU3MbI, ©X MHOT0OOpasue u 3HaueHue. JKUBOTHBIM
OopraHusM u ero oco0eHHOCTH. OCOOEHHOCTH KUBOTHBIX OPTaHU3MOB: MPUHAJIC)KHOCTD K
AyKapuoTaM, reTepoTpo(pHOCTh, CIIOCOOHOCTh K aKTUBHOMY IE€PEIBIKEHUIO0, 3200Ta 0
MMOTOMCTRBE, MOCTpOMKa >Xuaul (THE3, HOp). JleneHre )KMBOTHBIX 1O croco0am J0ObIBaHUS
MUIIW: PACTUTEIbHOSIHBIE, XUIIHbIC, TApa3UTUYECKUE, TaJaTbIINKN, BCESTHBIE.
MHoroo0pa3zue kMBOTHBIX. JleneHue UBOTHBIX Ha ABa noauapcTsa: [lpocreiimue u
MHoroxknerounbsie. OCOOEHHOCTH MPOCTENIINX: PACIPOCTPAaHEHUE, TUTAHUE, IEPEBUKEHUE.
MHOTrOKJIETOYHBIE )KMBOTHBIE: OECIIO3BOHOYHBIE U TO3BOHOYHBIE. OCOOEHHOCTH pa3HbIX
TUMOB 0€CIIO3BOHOYHBIX KUBOTHBIX. OcoOeHHOCTH THIa X0opaoBble. CpaBHEHHE CBOMCTB
OpraHu3Ma 4YeJloBeKa U )KUBOTHBIX CXOJCTBO YEIOBEKA U )KMBOTHBIX. OTINYUE YEIOBEKA OT
AKUBOTHBIX. CUCTEMBI OPraHOB y YEJIOBEKA KaK OpraHu3Ma: MUllleBapuTesIbHas, JbIXaTelbHasl,
KPOBEHOCHasl, BblienuTeNbHasi. Opranbl 4yBCTB. Y MCTBEHHbBIE CIIOCOOHOCTH YEJIOBEKA.



[IprunHbI, 00YCIOBIMBAIOLIUE COLUATIBHBIE CBOMCTBA YesIOBEKa. Pa3MHOKEHNE )KUBBIX
opraHu3MoB. THUIbl pa3MHOKEHUS: IOJI0BOE U Oecrosioe. OCOOEHHOCTH MOJIOBOTO
Pa3MHOXEHUS: CIIMSIHUE MY>KCKUX U )KEHCKUX T'aMET, OIJI0IOTBOPEHHE, 00pa30BaHUE 3UTOTHI.
becnonoe pa3MHOKEHUE: BETETaTUBHOE, 00Opa30BaHUE CIOP, I€JIEHUE KIETKU HAJABOE.
buonoruyeckoe 3Hau€HHE MTOJIOBOTO M OECIOJIOr0 pa3MHOKeHUa. CMeHa MOKOJIEHUH —
0€ecroJoro 1 MoJoBOro — y *KUBOTHBIX M pacTeHu MHanBuAYyanbHoe pa3BUTHE OPTaHU3MOB.
[lonsitue 06 onrorenese. Ilepuoapl OHTOreHe3a: SMOPUOHANBHBIN U OCTAMOPHUOHATBHBIM.
Craguu pa3BuTHs SMOpUOHA: 3UT0TA, IpodJeHue, racTpyia ¢ qudpepeHnnanyen KIeTox Ha
HKTO/IEPMY, SHTOAEPMY U M€30]IepMy, opraHorenes3. OcoOeHHOCTH Mpoliecca pa3BUTHUS
AMOpPHOHA, €r0 3aBUCUMOCTb OT cpejibl. OCOOEHHOCTH MOCTAMOPHUOHATIBLHOTO PA3BUTHS.
Pa3BuTHe )KMBOTHBIX OPraHU3MOB C MpeBpalieHrueM u 6e3 npespaiieHuss OOpazoBaHue
MOJIOBBIX KJIETOK. Metio3. [loHaTHe 0 AUTUIOUTHOM U TaluIOUTHOM Habope XpOMOCOM B
kJeTke. JKeHCKHe U My>KCKHUE MOJIOBbIE KIIETKH — raMeTbl. Meilo3 kak 0ocoOBbIi TUII AesieHus
kieTku. IlepBoe u Bropoe nenenne meiosa. [loHsTue o cnepmaTorenese u 0OreHese
N3yueHne MexaHn3Ma HaciaeACTBEHHOCTH. Hauano nccnenoBanmil HacaIeICTBEHHOCTH
opranu3MoB. [lepBbiii HayuHbIM TpyA . Menaens u ero 3HaueHue. JJocTuxkenus
COBPEMEHHBIX UCCIIEIOBAHHUI HACIIEICTBEHHOCTH OPTaHU3MOB. Y CIIOBUS JJ1s1 aKTUBHOTO
Pa3BUTHUA UCCIIEIOBAHUI HACIeACTBEHHOCTH B XX B. OCHOBHbBIE 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH OpraHu3MoB. [IoHsITHE 0 HACIIEICTBEHHOCTH U CIIOc0o0ax nepeaadn
PU3HAKOB OT poauTene moroMcTBy. Habop xpomocom B opranusme. ['eH u ero cBoicTBa.
I'enotun u ¢penorun. 3MeHUYUBOCTH U €€ IPOSBIICHUE B OpraHU3Me. 3aKOHOMEPHOCTH
n3MeHunBoCcTH [loHsITHE 00 M3MEHUYMBOCTH U €€ poJin AJig opranu3moB. HacneactBeHHas u
HEHACJIEICTBEHHAs! U3MEHYMBOCTb. THUIIBI HACIECTBEHHON (T€HOTUITNYECKON)
M3MEHUYMBOCTHU: MyTallMOHHAs, KoOMOMHaTHBHAasA. HeHnacnencreenHast usMeHUnBOCTh. [loHsiTHE
0 HEeHACIEJCTBEHHOU ((DEHOTUTTNYECKOM ) I3BMEHYUBOCTH, €€ MPOSBJICHUU Yy OPTaHU3MOB U
POJIA B MIX KU3HEAECATEIbHOCTU. 3HAKOMCTBO C TPUMEPAMU HEHACJIEICTBEHHOMN
U3MEHYMBOCTHU y PACTEHHI U )KUBOTHBIX. OCHOBBI celleKIuu oprannu3MoB. [loHsTe o
cenekiuu. Mcropus passutus cenexiuu. Cenekuus kak Hayka. OOme METO bl CENEKIIUN:
UCKYCCTBEHHBII 0TOOp, TuOpuan3anus, Mmytarene3. Cenekuus pacTeHHi, >)KUBOTHBIX,
MUKpPOOPTaHu3MoB. Mcronb30BaHNE MUKPOOOB YEIOBEKOM, MOHSATHE O OMOTEXHOJIOTUH
JlaGopatopnas pa6ota Ne 3 «BrlsiBlieHHEe HACTIEACTBEHHBIX M HEHACTIEACTBEHHBIX IPU3HAKOB
y pacTeHuil pa3HbeiX BU0B» JlabopaTopHas padora Ne 4 «3ydeHne n3MEHIYUBOCTH Y
OpraHu3MOB»

Tema 4. 3aK0HOMEpPHOCTH NPOUCXOKACHUA M PA3BUTHA KU3HU HA 3emue (21 4)
[IpeacraBieHusi 0 BOSHUKHOBEHUHU KU3HU HA 3eMJI€ B UICTOPUHU €CTECTBO3HAHUS. [ UIoTe3bl
npoucxoxaeHus xxu3Hu Ha 3emuie. OnbiTel @. Pequ u JI. [Tactepa, onpoBepraroiiue
TUIIOTE3bI O CaMO3apOoKICHUM kU3HU. COBpEeMEHHBIE TPEACTABICHUS O BO3HUKHOBEHUU
*u3HU Ha 3emie. buoxumuueckas runore3a A.M. OnapuHa. Y ciaoBusi BOSHUKHOBEHUS KU3HU
Ha 3emie. ['mnore3a [Ix. Xonaelina. 3HaueHrne GoTocHHTE3a U OMOJIOTUIECKOT0 KPYyrOBOpOTa
BEIECTB B pa3BUTUH Xu3HU. OCOOCHHOCTH MIEPBUYHBIX Opranu3MoB. [losBnenne aBToTpodoB
— nuaHoOakTepuil. U3MeHeHus ycnoBuid xu3Hu Ha 3emuie. [IpuunHbl n3MEHEeHH.
[losiBnenue Ouocdepsl. DTansl pa3BUTUS KU3HU Ha 3emuie. OOIee HApaBICHUE IBOTIOLUN

YKU3HU. DPbI, IEPUOJIBI U SIIOXH B UCTOPUU 3eMJIIA. BBIXO OpraHu3MoB Ha Cylly. DTarbl
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pa3BUTHUSA XXU3HU. Vien pa3BUTHs OpraHUYECKOTO MUpa B Ouosioruu. BosHukHOBeHUE naeit
00 »BosroMH )kuBoro mupa. Teopus 3Bomtouuu XK.-b. Jlamapka. Yapn3z lapBuH 00 3BostoLIMH
opranundeckoro mupa. Mccnenosanus, nposeaéunsie Y. JlappuHom. OCHOBHBIE MOJTOKEHUS
ABOJIIOIMA BUJOB, N3J10KEHHBIE [lapBrHOM. [[BHXKYIIIME CHJIBI TPOLIECCA SBOJIOLIHU:
M3MEHYUBOCTb, HACIIE/ICTBEHHOCTh, O0pb0a 3a CyIIEeCTBOBAHUE U €CTECTBEHHBINA OTOOP.
PesynbTatsl sBoMtoMu. 3HaueHue padbot Y. Jlapsuna. CoBpeMeHHbIE MpeICTaBICHUs 00
3BOJIKOLIMY OPraHUYECKOro Mupa. [omysuus kak eMHNIa SBOJIIOUUK. BaxxHenre noHATUs
COBpPEMEHHOM TEOpUH 3BOJIIOLMHU. Bun, ero kpurepuu u cTpykrypa. Bua - ocHoBHas
cucremaruueckas equnuia. [lpuznaku Buaa kak ero kpurepuu. llonynsuun - BHyTpuBUAOBAS
IPYIIUPOBKA POJCTBEHHBIX ocoOelt. [Tomymsiius - popma cymiectBoBanus Buja. [Iporecchr
oOpazoBanus BuA0B Bunoobpazoanue. [loHsTHE O MUKPOIBOJIIOIIUU. THITBI
BUJI000pa3oBaHusi: reorpapuyeckoe u ouosornyeckoe. MakposBOIIOIHUS KaK MPOIIECC
MOSIBJICHUS HAJIBUIOBBIX TPYIII OPraHU3MOB Y CJIOBUS U 3HAaUeHUE quddepeHuanum Bua.
[TonsiTHE 0 MaKpO3BOJIOIMU. Jl0Ka3aTENBCTBA MPOLECCA SBOTIOLMU: TAJIEOHTOJIOTMYE CKHE,
AMOpPHOJIOTHYECKUE, aHATOMO-MOpdooruueckue (pyaIuMeHThl U aTaBu3Mbl). OCHOBHBIC
HarpasieHus 3BoJoruu. [Iporpecc u perpecc B xxuBoM Mupe. HanpapieHus: 6M0JI0rn4ecKkoro
nporpecca: apomopd 03, uanoaanTanms, ooas qereHepanus opranu3smos. [Ipumepsl
ABOJTIOIIMOHHBIX TTPE0Opa30BaHUN KUBBIX OPTaHU3MOB DBOJIIOIUS — JUIUTEIbHBIN
UCTOPUUCCKUIN MPOIEcC. DBOJIIOIMOHHBIE TPE0OPa30BaHUS JKUBOTHBIX U PACTEHUM. Y POBHH
npeodpazoBanuii. OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIOIMH 3aKOHOMEPHOCTH OMOJIOTUYECKOU
HBOJIIOIUH B MPUPOJIEC: HEOOPATUMOCTH Ipoliecca, POrPECCUBHOE YCIOKHEHUE (OPM KU3HU,
HEIMPOrpaMMHUPOBAHHOE PA3BUTHE KU3HHU, aJIallTAllNH, OSIBJIEHUE HOBBIX BUJOB. YeIIOBEK -
IpEeACTaBUTEIb KUBOTHOI'O MUPA. DBOIIOLNS IPUMATOB. PaHHNE NPEKU IPUMATOB.
I'omunuel. CoBpeMeHHbBIE YeTI0BEKOOOpa3HbIe 00€3bHbI. DBOJIIOIMOHHOE TPOUCXO0XKICHHE
yenoBeka. Hakorenue (pakToB o MpouCcX0kKIeHUH YesoBeka. [lokazarenscTBa poicTBa
YeJIoBeKa 1 )KMBOTHBIX. BaskHelne ocOOEHHOCTH OpraHu3Ma uejoBeka. [Ipossienue
OMOJIOTUYECKUX U COIIMANIBHBIX (DAKTOPOB B UCTOPUIECKOM IMPOIIECCE MTPOUCXOKICHUS
yenoBeka. OOIIecTBEHHBIHN (COMAIBHBIN) 00pa3 )KU3HU - YHUKAJIBHOE CBOMCTBO YEJIOBEKA.
Pannwue 3Tansl sBostonuu yenoBeka. Pannue npenku yenoseka. [lepexon k mpaMox0oxIEHUIO -
BBLAAIOIIUICS 3Tal 3BOIIOLUU yeTaoBeka. CTaquu aHTPOIOTreHe3a: MPEIIIECTBEHHUKH,
YEJIOBEK YMEJBIN, JPEBHEUIIINE JIFOU, IPEBHUE JIFOJIH, COBPEMEHHBIN YenoBeK. [lo3qaue
ATaIbl 3BOJIIOIUHU YeJIOBeKa. PaHHME HEOAHTPOIIBI - KPOMaHbOHLBI. OTINYUTENbHBIC
MIPU3HAKU COBPEMEHHBIX JII0/IeM. bruoconuanpHas CyliHOCTh Yen0BeKa. BinsiHue conuanbHbIX
(baKkTOpOB Ha EHCTBHE €CTECTBEHHOTO 0TOOPa B UCTOPHUYECKOM PAa3BUTHH YETIOBEKA.
YenoBedyeckre pachl, UX POJCTBO U MPOUCXOXKACHHE. UeTOBEK pa3yMHBIH - TOIUMOPQHBIIHI
Bul. [lonsarue o pace. OcHoBHBIE TUIIBI pac. [IporcxoxaeHue u poacTBo pac YenoBek Kak
KUTEIIb OMOChEpHI U ero BIUSHUE HA TPUPOAY 3emiid. YeoBekK - KUTeIb OnoChephl.
Brnusinue yenoBeka Ha 6nochepy. YCnoKHEHHE U MOIITHOCTh BO3/ICHCTBHSI YEJIOBEKA B
ounochepe. Coxpanenue Xu3HU Ha 3eMJIe - TTIaBHAS 3a/1a4da yenoBedecTna. JlabopaTtopHas
pabota Ne 5 «IIpucmocobieHHOCTh OPTraHU3MOB K Cpeie OOUTaHUS»



Tema 5. 3akoHOMepPHOCTH B3aUMOOTHOLIEHUI OPraHu3MoB H cpeabl (13 4)

YcnoBus xu3Hu Ha 3emiie. Cpenbl )KU3HA OPTraHU3MOB Ha 3eMile: BOJHAsA, Ha3€MHO-
BO3/YIITHAS, TOYBEHHAs, OpPTaHU3MEHHAsl. Y CJIOBUS KU3HU OPraHU3MOB B Pa3HBIX Cpejiax.
Dkonorndyeckue GakTopbl: aOMOTHUECKUE, OMOTUYECKHUE U aHTpororeHHbIe. OO0IIre 3aKOHbI
nercTBus (haKTOPOB Cpe/lbl HA OpraHU3Mbl. 3aKOHOMEPHOCTH JIEUCTBUSL (PAKTOPOB CPEJIbI:
3aKOH ONTUMYyMa, 3aKOH He3aMeHUMOCTH (pakTopa. BnusHue skonornyeckux (HpakTopoB Ha
opranu3msl. [lepruoauyHOCTh B )KU3HU Opranu3MoB. DoTonepuoausm. [Ipucno coGaeHHO CTh
OpraHU3MOB K JeUCTBUIO (PakTOpoB cpeabl. [Ipumepsl mpucnoco0IeHHOCTH OPTraHU3MOB.
[Tonsitue 06 anantauuu. PazHooOpasue ananranuii. [lonsTue o sxu3HeHHOU dopme.
DKOJIOTMYECKUE TPYMIbl Opranu3MoB. buotudeckue cBsizu B npupoe. buotnueckue cBsi3u B
IPUPO/JIE: CETU MUTAHUS, CIIOCOOBI 100BIBaHUS NUIU. B3anmoieiicTBre pa3HbIX BUJIOB B
PUPOTHOM COOOIIECTBE: KOHKYPEHIIUSI, MYTYyaJIu3M, CHMONO3, XUIITHUYECTBO, TAPa3UTHU3M.
CBs131 OpraHu3MOB Pa3HbIX BUJIOB. 3HaUE€HUE OUOTHYECKUX CBs3eil. B3anumocssizu
opranu3MoB B nomyJisiiuu. [omymnsius kak ocobast HagopraHu3MeHHas cuctema, hopma
cyliecTBOBaHMs Buja B ipupoie. [lonsarue o gemorpadgudeckoi 1 mpoCcTpaHCTBEHHON
CTpYKType nonynsiuu. KoaudecTBeHHbIE TTOKA3aTEH MOMYIISIUN: YUCIICHHOCTD U
IJIOTHOCTh. DYHKIIMOHUPOBAHUE TOMYJISALNH B ipupoe. [leMorpaduyeckre XxapakKTepUCTUKA
MOMYJIAINH: YUCICHHOCTD, IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, BBIXKHBAEMOCTD.
BospacTHas cTpyKTypa nomyssiuu, mojIoBasi CTpyKTypa nonyisiiuu. [lomyssiius kak
o6unocucreMa. JInHaMuKa YMCICHHOCTH U IJIOTHOCTU MOMYJISIUU. Perynsius 4ucieHHOCTH
nomyssiuu. [lpuponnoe coobiiectBo - 6uoreoneHos. [IpupoaHoe coodIecTBO Kak
OMOLIEHO3, €r0 APYCHOE CTPOCHHUE, IKOJIOTMUECKUE HUIIIM, MUIIEBbIE IIENU U CETH MUTAHUS.
['naBHBIN TpU3HAK TPUPOTHOTO COOOIIECTBA - KPYTOBOPOT BEIIECTB M MOTOK SHEPTHUHU.
[Tonsitue o 6uotorne. Ponb BuioB B OuorieHo3e. bruoreorieHo3bl, sKocUcTeMBI U Ouochepa
DKocHUCTEeMHas OpraHu3aIus KUBoH mpupoabl. OYHKIIMOHATBHOE PAa3INure BUIOB B
AKOCUCTEMAX (IIPOU3BOAUTENHN, TOTpeOUTENH, paznaratenn). OCHOBHBIE CTPYKTYpPHBIE
KOMITOHEHTBI 9KOCUCTEMBI. KpyroBOopOT BEIIECTB U MpPEBPAICHUS JHEPTUU - OCHOBHOMU
IpU3HAK 3KocucTeM. bruocdepa - rmobansHas skocuctema. B.. Bepranckuii o 6uocdepe.
KoMmoHeHThI, XapakTepu3yIoIIie COCTaB U CBOMCTBA OMOCHEPHI: KUBOE BEIIECTBO,
OMOreHHOE BEIEeCTBO, KOCHOE BEIECTBO, OMOKOCHOE BEIIECTBO. POJb ®KUBOTO BELIECTBA B
ouocdepe. PazButre u cMeHa IPUPOIHBIX coodmiecTB. CaMopa3BUTHE OMOTEOIICHO30B U UX
cmena. Ctaguu pa3BuTHsl OMOreoreHo30B. [lepBUYHbIE U BTOPUYHBIE CMEHBI (CYKIIECCHUN).

Y cToiunBOCTH OMOTEOIIEHO30B (IKOCUCTEM ). 3HAUCHUE 3HAHUN O CMEHE MPUPOTHBIX
coobmiectB MHorooOpazue GMoreoreHo30B (IKOcUcTeM). MHOTrooOpa3rue BOJHBIX IKOCUCTEM
(MOpCKUX, MPECHOBOJIHBIX) U HA3€MHBIX (€CTECTBEHHBIX U KYJIBTYPHBIX). ArpoOHOre€0€HO3bI
(arpo’KocuCTEMBI), UX CTPYKTYpa, CBOMCTBA U 3HAUCHHE J1JIA YEJIOBEKA U MPUPO/IBI.
OCHOBHbIE 3aKOHBI YCTOMYMBOCTH KUBOU MpUpoAbl. L{IUKIMYHOCTH MPOLIECCOB B
JKOCUCTEMAX. Y CTOMYMBOCTh MIPUPOIAHBIX IKOCUCTEM. [[pHUMHBI yCTOMYMBOCTH SKOCUCTEM:
OmonornYecKoe pasHOoOOpa3ue M CONPsHKEHHAS YUCICHHOCTh UX BUIOB, KPYTOBOPOT BEIIECTB
Y TIOTOK SHEPTHH, IUKIMIYHOCTH MPOIECCOB DKOJIOTUYECKHE MpobiieMbl B onochepe. Oxpana
npupoibl. OTHOIIIEHUE YeJIOBEeKa K MPUPOJI€ B UCTOPUU desioBeuecTBa. [IpobaemMbr 6rocdepsi:
HCTOIIEHUE MPUPOJIHBIX PECYPCOB, 3arpsA3HEHUE, COKpaAIllEHHE ONOIOTHYECKOTO
pazHooOpa3us. Penienue skogoruueckux mpoodiem 6uocdepsl: pallioHaIbHOE
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UCIIOJIb30BaHUE PECYPCOB, OXpaHa IPUPOABI, BceoOliiee 3KoIornyeckoe oopazoBaHme
HaceneHus. JJabopaTopHas padota Ne 6 «O1ieHKa KauecTBa OKpY X aroLeh cpebl» IKCKYpPCHUs
B ipupoay «M3ydeHune u onmcaHne 3KOCUCTEMBI CBOEH MECTHOCTH
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TemaTH4eckoe NJIAHNPOBAHHUE MO OMOJTOTHH
9 «a» kaacc PIoC
(68 yac, 2 yaca B HEJIEIIO)

Ne Tema pa3znena/Tema ypoka KoJ-Bo
n/n 4acoB
IUIAHY
I'naga 1. O0mme 3aK0OHOMEPHOCTH KU3HHU (5 1)

1. | buonorus — HayKa O JKUBOM MHPE 1

2. | Metoanl OMOJIOTHUECKUX UCCIIE0BAHUMI 1

3. | OGune cBOMCTBA KUBBIX OPraHU3MOB 1

4. | Muoroo6pasue ¢hopM KUBbIX OPraHU3MOB 1

5. | O0o01eHre U cucTemMaTru3alusa 3HaHui 1Mo teme «Oo1me 1

3dKOHOMCPHOCTH KHU3HUW»

I'naBa 2. SIBj1eHNs M 3aKOHOMEPHOCTH KM3HU HA KJI1eTOYHOM ypoBHe (11

)
6. | Muoroo6pasue kietok. JI.P. No 1 «MHoroo6pasue KieTok 1
syKapuoT. CpaBHEHHE PACTUTEIbHBIX U dKUBOTHBIX KJIETOK»
7. XUMHYECKHUE BEIeCTBa KIeTKA. Heopranmueckue BeniecTna 1
8. | Oprannyeckue BeIIeCTBA KIETKH. 1
9. | CtpoeHue KJICTKHU. 1
10. | OpraHou bl KI€TKU U UX QYHKIIUU. 1
11. | OGMeH BemecTB-0CHOBA CYIIIECTBOBAHUS KJICTKH. |
12. | buocunres 6enka B KJIETKe 1
13. | buocunTe3 yriaeBo0B — poToCHHTE3 |
14. | OGecrieueHne KIETOK YHEPTUCH. 1
15. | PasMHOXeHHUE KIIETKHU U €€ KU3HEeHHBIN UK. JI.P. Ne 2 1
«PaccMarprBaHue MUKpOIIPENApaTOB C AEHAIUMUCS
KJIETKAMU PACTEHUS»
16. | O000OIEHNE U cUCTEMATH3AllUs 3HAHUU 110 TEME «SIBIECHUA U 1
3aKOHOMEPHOCTH >KM3HU HA KJIIETOYHOM YPOBHE»

I'maBa 3. 3aKOHOMEPHOCTH KM3HHU HA OPraHU3MEHHOM YpoBHe (18 u)
17. | Opranusm — OTKpbITas )KUBas cucrema (OuocucTema) |
18. | IlpumuTHBHBIE OpraHu3Mbl. bakTepun |
19. | IlpumuTHBHBIE OpraHu3Mbl. Bupycsl |
20. | PacTurenbHbIN OpraHU3M U €T0 0COOCHHOCTH |
21. | MHoroo6pa3ue pacTeHU U UX 3HAaUEHUE B IPUPO/IC |
22. | Opranu3mbl HapCTBa rPUOOB U JTUIIAHHUKOB |
23. | dKuBOTHBIN OpraHu3M U €ro 0COOEHHOCTH |
24. | PazHooOpa3ue >KUBOTHBIX |




25. | CpaBHEeHUE CBOMCTB OPTaHU3Ma YEJIOBEKA U )KMBOTHBIX 1

26. | PazMHOXEeHME KUBbIX OPraHU3MOB 1

27. | UaauBUAyanbHOE pa3BUTHE OPraHU3Ma 1

28. | O6pa3oBaHue MOJOBBIX KJIETOK. Meiio3 |

29. | U3yuyeHne MexaHu3Ma HACIIEICTBEHHOCTH |

30. | OcHOBHBIE 3aKOHOMEPHOCTH HACIEA0OBAHMS IPU3HAKOB Y 1
opranu3moB. JI.P. Ne 3 «BbIsiBieHHE HACTIEICTBEHHBIX U
HEHACJICJICTBEHHBIX TPU3HAKOB Y PACTEHHI pa3HbIX BUJIOBY

31. | 3aKOHOMEPHOCTH U3MEHYUBOCTH. 1

32. | HenacnencteenHast u3aMeHUMBOCTb. JI.P. Ne 4 «M3yuenue 1
U3MEHUYMBOCTH Yy OPTaHU3MOBY

33. | OCHOBBI CEJIEKIIMU OPraHU3MOB 1

34. | O6001IeHNe U cUCTeMaTH3alusl 3HAaHWKM 10 TeMe 1
«3aKOHOMEPHOCTH KU3HU HA OPraHU3MEHHOM YPOBHE»

I'naBa 4. 3aK0HOMEPHOCTH IPOUCXOKIACHHUS U PA3BUTHS
sKM3HU HA 3emJie (21 1)

35. | IlpeacTaBnenuss O BO3HMKHOBEHMHM >KM3HM Ha 3€MJlE B 1
UCTOPUU E€CTECTBO3HAHUS.

36. | CoBpeMeHHbIE TPEACTABICHUS O BO3HUKHOBEHUHU >KU3HU Ha 1

3emuie

37. | 3nauenne (oTOCcHHTE3a W OHOJIOTMYECKOrO0 Kpyropopora |
BEIIIECTB B PA3BUTHH KU3HH.

38. | Dramnbl pa3BUTHS KU3HU Ha 3eMIIE. 2

39.

40. | Mnen pa3BUTHS OPraHUYECKOTO MUPA B OHOIOT UK 1

41. | Yapns Jlapeun 00 3BOIFOIMH OPraHUUECKOTO MUPA 1

42. | CoBpeMeHHBIE MPEICTABICHUS 00 IBOTIOIMH OPTaHUIECKOTO 1
Mupa

43. | Bug, ero Kputepun U CTPyKTypa 1

44. | TIpoueccsl 06pa3oBaHKs BUIOB 1

45. | MakposBOJIIOIIUST KaK MPOIIECC MOABICHUS HAJIBUIOBBIX 1
TPYIIIT OPraHU3MOB

46. | OcHOBHBIE HAMTPABICHUS JBOJIOIIH 1

47. | TIpuMepbl OBONIOIMOHHBIX IPEOOPa30BaHUIA KUBBIX 1
OpraHU3MOB

48. | OcHOBHBIE 3aKOHOMEPHOCTH dBOJOIUH. JI.P. Ne 5 1
«IIpucnocoOaeHHOCTH OPTaHU3MOB K Cpesie OOUTaHUS

49. | Yenosek — npeacTaBUTENb )KUBOTHOTO MHUPa 1

50. | DBOMIOLMOHHOE IPOUCXOKIECHUE YETOBEKA 1
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51. | Dramnsl 3BONIONNY YETOBEKA 2

52.

53. | YenoBeueckue pachl, HX POJACTBO U IPOUCXOKIACHUE 1

54. | YenoBek Kak KUTETb OHOC(EPHI U €T0 BIUSHUC HA IPUPOTY 1
3emin

55. | O0ob1ieHre u cucTeMaTu3alus 3HaHUM 110 TeMe 1

«3aKOHOMEPHOCTH MPOUCXOKICHUS U PA3BUTHS JKU3HU Ha
3emiiey

I'naBa S. 3akoHOMepHOCTH B3aUMOOTHOLIEHUIT OPraHu3MoB u cpeasl (13

4acoB)
56. | Vcnosus sxusau Ha 3emite. Cpesibl 5KU3HHU M SKOJIOTUUECKUE 1
dakTopbl
57. | O6mue 3akoHbI feiicTBUA AKTOPOB CPeIbl HA OPraHU3MbI 1
58. | IIpucrnoco0aeHHOCTh OPraHU3MOB K JIEUCTBHUIO (PaKTOPOB 1
cpenbl. JJabopatopHnas padora Ne 6 «OrieHka KauecTBa
OKpY’KalolIeh Cpeabh»
59. | BuoTnueckue cBA3M B IPUPOJIE 1
60. [Monmynsiuuun 1
61. | dynkuuoHMpoOBaHKE NOMYNAUH BO BpEMEHH 1
62. | CoobmiecTBa 1
63. | BuoreoneHo361, 5KOCUCTEMBI B OHuochepa 1
64. | PasButHe M cMeHa PUPOIHBIX OHOTEOIIEHO30B 1
05. | OcHOBHBIE 3aKOHBI YCTOHYNBOCTH KHBOI IPHPOIBI 1
66. | Dxomorudeckue rmpodemsl B Onochepe. OxpaHa mpupo bl 1
67. | O0o00LIeHNE U cUCTEMATH3AIU 3HAHUH 110 TEME 1
«3aKOHOMEPHOCTH B3aUMOOTHOIIICHUN OPTaHU3MOB U CPEIbI»
68. | O600IIeHNE U cCUCTeMAaTU3AIUsl 3HAHUH Kypca OMOJIOTHU 1

O kiacca




KanenmpapHo-reMarnueckoe miaHUpOBaHUE IO OMOJIOTHU

9 kimacc ®I'OC

(68 gac, 2 yaca B HEJIEIO)

n/n

Tema pa3znena/Tema ypoka

Koa-
BO
qyaco

JlaTa

ITo
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IJIaH

£ = =2 = &

I'naBa 1. O0uIue 3aKOHOMEPHOCTH KU3HU (5 4)

l. buosiorus — Hayka o )KUBOM MUpPE 1
2. MeTo1b1 OMOJIOrMUECKUX UCCIIEIOBAaHUN 1
3. OO61Me cBOMCTBA KUBBIX OPraHU3MOB 1
4. MHuoroo0Opa3zue (popMm KHUBBIX OPraHU3MOB 1
5. O00011eHNEe U cucTeMaTH3alus 3HaHui 1o teme «O01me 1

3dKOHOMCPHOCTH KHU3HUW»

['naBa 2. SIBneHus U 3aKOHOMEPHOCTHU KU3HU Ha KJIeTOYHOM ypoBHE (11 u)

6. Mmuoroo06pa3sue kietok. JI.LP. No 1 «MHuoroo6pasue kinerok | 1
ayKapuoT. CpaBHEHHE PACTUTEIbHBIX U dKUBOTHBIX KJIETOK»
7. Xumuueckue BeuiecTsa kKiuetku. Heoprannueckue 1
BEIIECTBA
8. OpraHNYEeCKHUE BEIIECTBA KIETKHU. 1
0. CrtpoeHue KJIEeTKHU. 1
10. | OpraHousl KJIETKU U UX QYHKIIUU. 1
11. | OGMeH BelecTB-0CHOBA CYIIIECTBOBAHUS KIICTKHU. 1
12. | buocunTes Oenka B KJIETKE 1
13. | buocunre3 yrieBooB — (oToCHHTE3 |
14. | OGecrnieueHre KJIETOK SHEPrUEH. 1
15. | Pa3sMHOXeHHUE KIIETKHU U €€ KU3HEHHBIN UK. JI.P. Ne 2 1
«PaccMarprBaHue MUKpOIIPENApaToOB C AEAAIUMUCS
KJIETKAMU PACTCHUS»
16. | O000IIeHNE U cucTeMaTU3alsd 3HAHUM 110 TeMe «SBneHuda | 1
Y 3aKOHOMEPHOCTHU KU3HU Ha KJIETOUHOM YPOBHE»

['maBa 3. 3akOHOMEPHOCTH KU3HU HA OPTaHU3MEHHOM ypoBHeE (18 1)
17. | Opranu3m — OTKpbITas KUBasi cucteMa (obuocucrema) |
18. | IIpumuTuBHBIE Opranu3Msbl. bakTepun |
19. | IIpumuTHBHBIE OpraHu3Msel. Bupycel |
20. | PacTuTenbHBIN OpraHu3M U €T0 0COOCHHOCTH |
21. | MuorooOpa3ue paCTeHHI U X 3HAYCHHUE B IPUPOJIC |
22. | Opranu3Msbl apcTBa rpruOOB U JIUIIANHUKOB |
23. | JKuBOTHBII OpraHu3M U €ro 0COOEHHOCTH |
24. | PazHoOOpa3ue KUBOTHBIX |




25. | CpaBHEeHHUE CBOMCTB OPraHM3Ma Y€JI0BEKA U JKUBOTHBIX 1
26. | Pa3aMHOXXEHUE )KUBBIX OPTaHU3MOB 1
27. | UaauBuAyaIbHOE Pa3BUTHE OPraHU3Ma |
28. | O6pa3oBaHue MOJIOBBIX KJIETOK. Meiio3 |
29. | U3yuyeHne MexaHMU3Ma HACJIEICTBEHHOCTH |
30. | OcHOBHBIE 3aKOHOMEPHOCTH HACJIEA0BAHMSI IPU3HAKOB Y 1
opranu3moB. JI.P. Ne 3 «BbIsiBieHHE HACTIEICTBEHHBIX U
HEHACJIC/ICTBEHHBIX TPU3HAKOB Y PACTEHUI Pa3HBIX BUIOBY
31. | 3aKOHOMEPHOCTH U3MEHYUBOCTH. 1
32. | HenacneactBenHass u3aMeHUMBOCTh. JI.P. Ne 4 «M3yueHue 1
U3MEHYMBOCTH Y OPTAaHU3MOBY
33. | OCHOBBI CEIEKIIMHA OPTraHU3MOB 1
34. | O6o01eHne U cucTeMaTu3aiusi 3HaHWK 10 TeMe 1
«3aKOHOMEPHOCTH >KU3HU HA OPTAaHU3MEHHOM YPOBHE»
I'maBa 4. 3aKOHOMEPHOCTH IPOUCXOKAECHUS U Pa3BUTHS
*U3HU Ha 3emuie (21 4)
35. | IIpexncraBieHus 0 BOSHUKHOBEHHMH KU3HH Ha 3eMJIe B 1
UCTOPUH €CTECTBO3HAHUS.
36. CoBpeMeHHbIE TPEACTABICHUS O BOSHUKHOBEHUHU KU3HU Ha | 1
3emuie
37. | 3nayenue HOTOCHHTE3a U OUOIOTHYECKOTO KPYTOBOPOTA 1
BEIIIECTB B PA3BUTHH KU3HH.
38- Dranbl pa3BUTHUS KU3HU Ha 3EMIIE. 2
39.
40. | Ve pa3BUTHS OPraHUUECKOrO MUpPA B GHONOTHH 1
41. | Yapnz JlapBuH 06 3BOIIOINH OPraHAYECKOTO MUPA 1
42. CoBpeMeHHBIE MPEICTABICHUS 00 IBOJTIOINHU 1
OpraHUYecKoro MUpa
43. | Bua, ero KpuTEpHHU U CTPYKTYpa 1
44. | TIpouecchl 06pa3oBaHKs BUIOB 1
45. | MakposBoItoIus Kak MpoLecC MOsBICHUS HaABUIOBBIX |
TPYIIIT OPraHU3MOB
46. | OcHOBHBIEC HANPABIICHHS IBOJIOIHH 1
47. | IIpuMephl 9BOIOLUOHHBIX IPE0OPa30BaHU KUBBIX 1
OpraHU3MOB
48. | OcHOBHBIE 3aKOHOMEPHOCTH dBOJIONUH. JI.P. Ne 5 1
«IIprcrocoOIeHHOCTh OPTAHU3MOB K Cpelie OOUTAHMUSI
49. | YenoBek — mpeaCTaBUTENb JKUBOTHOTO MHUpPa 1
50. | DBOMIOIMOHHOE IPOUCXOKIEHUE YETOBEKA 1
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51.52. | Dransl 3BOJIFOLIUM YEJIOBEKA 2

53. YenoBeyecKre packl, UX POJACTBO M IPOUCXOXKIEHHE 1

54. YemoBeK Kak XHUTeIb OMochepsl U €ro BIUsSHUE Ha 1
pupoay 3emMiun

55. O600uIeHne U cucTeMaTU3alMsl 3HAaHUH 110 TeMe 1
«3aKOHOMEPHOCTH TIPOUCXOKICHUS ¥ PA3BUTHUS KU3HU Ha
3emie»

I'maBa 5. 3aKkOHOMEPHOCTH B3aMMOOTHOIIEHN OPTaHU3MOB U cpeabl (13

4acoB)

56. Ycnopust sxu3nu Ha 3emie. Cpe/bl )KU3HH U 1
AKOJIOTUUECKHe (PaKTOpPhI

57. OO01Ke 3aKOHbI AeiicTBYS (haKTOPOB Cpeibl Ha OpraHu3Mbl | 1

58. [Iprcnoco6eHHOCTh OPraHU3MOB K JeHCTBUIO (pakTopoB | 1
cpenbl. JJabopatopHnas padora Ne 6 «OrieHka kKauecTBa
OKpY’KalolIeh cpeabh»

59. bruoTuveckue CBA3M B MPUPOIC 1

60. [onynsanuu 1

60l. OYHKIIMOHUPOBAHUE TOMYJISIIUNA BO BpEMEHH 1

62. Coo0mectBa 1

63. buoreornieno3sl, 3xocucTeMbl U Ouochepa 1

64. Pa3BuTHe 1 cMeHa MPUPOIHBIX OMOTEOIIEHO30B 1

05. OCHOBHBIE 3aKOHBI YCTOMYMBOCTH KMBOW TPUPOIBI 1

66. Dkonorudeckue nmpoodsiemsl B Onochepe. Oxpana 1
IPUPOJIBI

67. O00011IEeHNE U cUCTEMAaTU3alAA 3HAHUA 110 TEME 1
«3aKOHOMEPHOCTH B3aUMOOTHOIIIEHUH OPTaHU3MOB U
Cpenbl»

68. O06o001mIeHue u cucTeMaTu3alys 3HaHu| Kypca OUoJIOTHH 1
9 kimacca
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