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IHosicHUTEIBLHAA 3aIIUCKA

Ne m/mm Ha3zBanue pa3zuena Kon-Bo wacos | Kon-Bo
o 94acoB I10
porpaMme paboueii
N.H.ITonomap | mporpamme
€BOH

1 OO61ue 3aKOHOMEPHOCTH JKU3HU 5 5

2 3aKOHOMEPHOCTH >KU3HU Ha KIIETOUYHOM 10 10

ypOBHE
3 3aKOHOMEPHOCTH >KU3HU Ha 17 17
OpTraHU3MEHHOM yYPOBHE

4 3aKOHOMEPHOCTH ITPOUCXOKICHUS U 20 18
Pa3BUTHS )KU3HU Ha 3eMIIE

5 3aKOHOMEPHOCTH B3aMMOOTHOIIEHUI 15 13
OpraHUu3Ma U CPeJIbl

6 Pe3epBHOE Bpems 3 0

UTOTO 67+3 pezep | 63

B paznenax: « 3akOHOMEPHOCTH ITPOUCXOKICHUS U PA3BUTHUS )KU3HU HA 3eMiie»,
«3aKOHOMEPHOCTHU B3aMMOOTHOILIEHUI OPraHnu3Ma U Cpebl» IPELyCMOTPEHO O0BEAMHEHNE TEM:

1 «DOxonoruueckue npobdiieMsl B onocepe. Oxpana npupoibl. JlabopaTopHast padora Ne 6.
«OleHKa KauecTBa OKpYyKarolen cpeasl», « O000IIeHrne 1 cucTeMaTH3aIus 3HaHHU 10 TeMe:
«3aKOHOMEPHOCTH B3aMMOOTHOIIICHUH OPTaHU3MOB M CPEIIBIMY.

2 «lIlo3mHN1E ATanbl S3BOMIOINUH YelIoBeKa» «HelnoBedecKkue packel, UX POACTBO U
MMPOUCXOKIACHUCH

3 « YenoBek Kak >kuTesIb OMocdepsl U ero BIUsHUE Ha pupoay 3emiun» «O0001eHe 3HaHui
10 TEME «3aKOHOMEPHOCTH IPOMCXO0KIEHUS U PA3BUTHS KU3HU HA 3EMIIE».

4, «PasBuTHE U CMEHA MMPpUPOAHBIX COO6H.I€CTB» « MHOF006p3.3H€ 6HOF€OH€HO3OB»




Inanupyemble pe3yJIbTaThl H3YUeHHsI y4eOHOTO0 Kypca ( mpeameTa)

JIMYHOCTHBIE:

- BOCIHMTaHUE POCCUICKON IpaXk1aHCKON UJIEHTUYHOCTH: MATPUOTU3MA, JIFOOBH U YBaXKEHUS K
OteuecTBy, 4yBCTBa rOp/I0CTH 3a cBOIO Poniuny;

- (popMUpOBaHUE OTBETCTBEHHOTO OTHOLIECHUS K YYEHUIO, TOTOBHOCTH U CITIOCOOHOCTH
o0yJaromuxcs K CaMOPa3BUTHIO M caMO0OOPa30BaHKIO HA OCHOBE MOTHUBAIIUH K O0YYCHHIO U
MIO3HAHUIO.

- 3HAaHHWC OCHOBHBIX ITPUHIIUMIIOB U IIPpaBUWJI OTHOIICHUSA K JKHBOM IIpupoa€, OCHOB 3J0PpOBOI'O
o6pa3a ZKHN3HHU U 3HOpOBB€-C6epeFaIOH_II/IX TCXHOHOFHﬁ;

- ¢(hOpMHUPOBAHHOCTbH I103HABATENILHBIX HHTEPECOB M MOTUBOB, HAIIPABJICHHBIX HA U3yYEHHE
KUBOU NMPUPOABI; UHTEIIEKTYalIbHbIX YMEHUH (J10Ka3bIBaTh, CTPOUTH PACCYXACHUS,
aHAJIM3UPOBATh, JEJaTh BBIBO/IbI); SCTETUYECKOI0 OTHOLIEHHUS K )KUBBIM O0BEKTaM;

- (opMupOBaHUE TUYHOCTHBIX MPEICTABICHHUI O IEHHOCTH MTPUPOIbI, OCO3HAHUE 3HAYUMOCTH U
OOITHOCTH TII00ATBHBIX TTPOOJIEM YEIIOBEYECTBA;

- (hopmupoBaHNe YBaXUTEILHOTO OTHOIIEHUS K HAIIMOHATBHBIM OCOOCHHOCTSIM U 00pazy
YKU3HH JIPYTUX HAPOJOB; TOJIECPAHTHOCTU U MUPOIIOONS;

- OCBOCHHUEC COLIMAJIBbHBIX HOpM 158 HpaBI/IJI IIOBCACHUAA, y‘IaCTI/IC B IIKOJIBHOM CaMOYHpaBJICHI/II/I u
00IIIeCTBEHHOM JKHU3HU,

- (QopmupoBaHNE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYAHUUYECTBE CO
CBEpCTHMKAaMHU B Ipoliecce 00pa3zoBaTeibHOI, 00IIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEIOBATENbCKOM, TBOPUECKON U IPYTUX BUIOB AESITEIbHOCTH;

- (I)OpMI/IpOBaHI/Ie NIOHUMAaHUs ICHHOCTU 3I0pOBOT'0 U 0€30I1acHOrO o6pa3a KU3HU,

- hopMHPOBAHUE YKOJIOTUIECKOM KYJIb TYPhl 1 HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO
OTHOIIIEHUA K OKPYXAIOUIEH CpeE;

- OCO3HAaHHUC 3HAYCHUA CCMbHU B )KU3HHU YCITIOBCKaA 1 O6H_IeCTBa; NPUHATHUC ICHHOCTU ceMeMHOM
KHU3HHU.

MeTtanpeamerHbie:

*YMEHHE CaMOCTOATENBHO OMPEAETATH eI CBOET0 00y4YeHHs, CTABUTh U (POPMYyITHUpPOBATh ISt
ceOs HOBBIE 3aJ1a4M B y4€0€ U TIO3HABATEIbHOM JIeSTEIbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI
CBOEH I03HABATEIILHOM JEATEIIBHOCTH;

*OBJIAACHUEC COCTABIAIOIINMHU HCCHCHOB&TCHBCKOﬁ )51 HpOCKTHOﬁ ACATCIIbHOCTHU, BKIIIOYas
YMCEHUA BUICTH npo6neMy, CTaBUTBb BOIIPOCHI, BEIABUT'aTh 'MIIOTE3bI, 1aBATh OIIPCACICHUA
IIOHATHUAM, KHaCCI/I(I)I/II_II/IPOBaTL, Ha6J'IIO,Z[aTB, MMPOBOAUTD IKCIICPUMCHTEI, JACJIaTh BBIBOABI U
3aK/IIIOYCHHA, CTPYKTYPUPOBATh MaT€pHUall, O6T)$ICH${TB, JOKa3bIBaTh, 3allIMINATh CBOH UJICH,



eyMeHHUE paboTaTh C Pa3HBIMU UCTOYHUKAMHU OMOJIOTUYECKON WH(POpMAIIUU: HAXOIUTh
OMOJIOTNYECKYI0 MH(OPMAITUIO B PAa3IMYHBIX HCTOYHUKAX (TEKCTE yUeOHUKA HAYYHO-
MOIYJISIPHO TUTEeparype, OMOJIOTHYECKUX CIIOBApPSX M CIIPABOYHUKAX ), aHAITM3UPOBATH U
OILICHUBATH WH(OPMAITHIO;

*YMEHHE CaMOCTOSATENBHO IJIAHUPOBATH ITYTH JOCTHIKEHHS LIEJIeH, B TOM YHCIIe
aJIbTepHATHBHBIE, OCO3HAHHO BHIOMPATh Hanbosee 3P PeKTUBHBIE CIIOCOOBI pelIeHNUs Y4eOHBIX U
MO3HABaTEJIbHBIX 33/1a4;

*YMEHHE COOTHOCUTB CBOM JIEHCTBUS C INIAHUPYEMBIMU PE3YyJIbTaTaAMH, OCYLIECTBIIATH KOHTPOJIb
CBOEH JIEATEIILHOCTH B IIPOLECCE AOCTHKEHHSI PE3YIbTaTa, OIPEACIATh CIOCOObI IeICTBUI B
paMKax IpeasIoKEHHbIX YCIOBUM U TpeOOBaHUH, KOPPEKTUPOBATH CBOU ACUCTBUS B
COOTBETCTBUH C U3MEHSIOLICHCS CUTyaLUEH;

*BJIAACHNEC OCHOBAMU CAMOKOHTPOJISI, CAMOOLICHKH, TPUHATHA peIJ_IeHI/Iﬁ 1 OCYHICCTBJICHUA
OCO3HAaHHOI'O BBI60pa B yqe6H0171 M TI03HABaTEIILHOM ACATCIIBHOCTH,

*CII0OCOOHOCTH BLI6I/IpaTI> HCJICBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOUX ,Z[CI>'ICTBI/IHX U MOCTYIIKAx I10
OTHOIIICHHUIO K >KUBOU npupoae, 310pOBbIO CBOEMY U OKPYKAIOIIUX;

*YMCHUC CO31aBaTh, IPUMCHATH U Hp606paSOBBIBaTB 3HAaKHN U1 CUMBOJIbI, MOACIIN U CXEMBI HJIA
PCUICHUA y‘le6HBIX H I1I03HABAaTCJIbHBIX 3aJ1a4,

*YMCHHEC OCO3HAHHO UCITIOJIB30BATh PCUCBLIC CPECACTBA AJId JUCKYCCUH U apI'yMCHTAllUU cBocH
MO3UIMU: CPpAaBHUBATD PAa3HbIC TOUYKU 3PCHUSA, APIr'YMCHTUPOBATL U OTCTAUBATH CBOIO TOUKY
3pCHUA;

*yMEHHUE OPraHU30BbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO AEATEIBHOCTD C YUUTEIEM
U CBEPCTHHUKAaMHM, padOTaTh MHAUBUAYAIBHO U B TPYIINE: HAXOAUTh 001lee pelIeHHe U
pasperiate KOH(QIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIUM U yuéTa HHTEpecoB, (OPMYIUPOBATH,
apryMEHTHUPOBATh U OTCTaUBATh CBOE MHEHHE;

*(hopmupoBanue u pazsutue UKT — komnereniuu

IIpeameTHbIE:
*YCBOCHUC CUCTCMbI HAYyYHBIX 3HAHUU O KUBOU IMpUpoac U 3aKOHOMEPHOCTAX eé Pa3BUTHA

*opMUpOBaHNE TEPBOHAYATBHBIX CHCTEMAaTU3HPOBAHHBIX MPEICTABICHUN O OMOIOTHYECKIX
00BeKTax, Mpoleccax, IBICHUSIX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHSIX,
00 PKOCHCTEMHOH OpraHu3alliy )KU3HU, O B3aMMOCBSI3U KUBOTO U HEXHUBOTO B Onochepe, o
HACJIEJACTBEHHOCTH ¥ U3MEHYMBOCTH; OBJIAJICHNE TTOHATHITHBIM anmnapaToM OHOJIOTHH;

'HpI/IO6pCTCHI/IC OIIbITa UCIIOJIB30BaHUA MCTOA0B OHOJIOTHYECKOM HAayYKHU U IPOBCACHUSA
HECJI0KHBIX OMOJOTHYECKUX OKCIICPUMCHTOB IJId U3YUYCHUS JKUBBIX OPIraHN3MOB H YCJIOBCKA,
MMPOBCACHUA DKOJIOTNICCKOTO MOHHUTOPHHTI'A B Oprxcaromeﬁ cpeac;

*(hopMHpOBaHIE OCHOB PKOJIOTHYECKON TPaMOTHOCTH: CIIOCOOHOCTH OLIEHHUBAThH MOCIEACTBHS
JeSITeIbHOCTH YeJIOBEKa B MIPUPO/Ie, BIHsIHIE (PAKTOPOB PUCKA HA 3J0POBHE YEIIOBEKA; YMEHHE
BBIOMPATH I1€JIEBBIE H CMBICITIOBBIC YCTAHOBKH B CBOUX JICCTBUSAX M IMOCTYITKAX 11O OTHOIIEHHUIO K



YKUBOH TIPUPOJIC, 3I0POBBIO0 CBOEMY U OKPYKAIOIINX; OCO3HAHUE HEOOXOIUMOCTH JICUCTBHUH 1O
COXPaHEHHI0 OMOpa3HO00pa3usl U MPUPOIHBIX MECTOOOUTAHU, BUJIOB PACTEHHM U )KUBOTHBIX;

*00BSICHEHUE POJIH OUOJIOTUH B MPAKTHYECKOW JICSITEIbHOCTH JIFOJICH, MEcTa U POJIM YeJIOBeKa B
IPUPOJIE, POACTBA OOIIHOCTH MTPOUCXOXKICHHUS U IBOJIIOLUH PACTCHUIN M )KUBOTHBIX;
*OBJIaJICHHE METOIaMU OMOJIOTHYECKOW HAayKH; MOCTAHOBKA OMOJIOTHYECKUX IKCIIEPUMEHTOB U
00BsSICHEHUE UX PE3YJIbTATOB;

*(hopMUPOBAHKE TIPEIICTABICHUI O 3HAYCHUN OMOJIOTMYECKUX HAYK B PEIICHUH JIOKATBHBIX
rJ1I00aTBbHBIX SKOJIOTHYECKUX MTPO0JieM, HEOOXO0AUMOCTH PallMOHAIBLHOTO IPUPOIOTOIH30BaAHUS,
3aIUTHI 3I0POBBS JIFOICH B YCIOBHSIX OBICTPOTO M3MEHEHUS SKOJIOTHUECKOTO Ka4eCTBa
OKpY>Kalollle Cpelibl;

Ilnanupyembie pe3yJbTaTbl 00y4eHUs
BbINyCKHMK HAYYHUTCH:

*XapaKTCPHU30BaATb O6H_II/Ie OMOJIOrHYeCKUe 3dKOHOMCEPHOCTHU, UX INPAKTUYICCKYIO 3HAYUMOCTD;

*[IPUMEHATH METO/1bl OMOJIOTUYECKON HAYKH JUISl H3Y4YEHUs OOIUX OMOIOTHYECKUX
3aKOHOMEPHOCTEH: HaOII01aTh U ONUCHIBATh KJIETKM HAa TOTOBBIX MUKpOIpenaparax,
9KOCHUCTEMBI CBOEH MECTHOCTH;

*HCII0JIb30BAaTh COCTABIIAIOIINE IPOEKTHOW U HCCIIE0BATENIBCKON ACSITEIBHOCTH 10 U3YUYEHUIO
O0IIKX OMOIOTHMYECKHX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KHBOH MPHPO/IE;

IIPpUBOJUTL N0KA3aTCIIbLCTBA HeO6XOI[I/IMOCTI/I 3aIllIUThI Oprx(a}omeﬁ CpEabl;

BBIJIETISITh OTJINYUTENbHBIE IPU3HAKY JKUBBIX OPIaHU3MOB; CYIIIECTBEHHbIEC TPU3HAKU
OMOJIOTNYECKHUX CUCTEM U OMOJIOTMYECKUX MTPOLIECCOB;

*OpPUCHTHUPOBATHCA B CUCTEMC ITO3HABATCIIbHBIX LIECHHOCTEM: OLICHUBATh HH(bOpMaHHIO 0
ACATCIIBHOCTH YCJIOBCKA B IIPUPOJIEC, IMTOTYHACMYIO U3 PA3HBIX UCTOYHUKOB;

*AHAJIM3UPOBATH U OLICHUBATDH NMOCJICACTBUA ACATCIBHOCTH YC€JIOBCKA B IPHUPOIC.

BBIHYCKHI/IK MOJIYYUT BOSMOKHOCTD HAYUYNTbLCH:

- BBIJBUTATh TUIOTE3BI O BO3MOXHBIX MOCIEACTBUSIX JIEATEIHHOCTH YeIOBEKA B IKOCHCTEMaX U
ouocdepe;

- apryMEeHTHPOBATh CBOIO TOUKY 3pEHUS B XOJ€ JUCKYCCUU TIO OOCYXIACHUIO TI00ATBHBIX
9KOJIOTUYECKHUX TTPOOIIEM.



Copnep:xanue y4eOHOro npeamera
(70 yacoB, u3 HuX 3 yaca pe3epBHOE BpeMs)

Tema 1. O0mue 3aKOHOMEPHOCTH KU3HHU (5 4)

buosiorus - Hayka 0 )kuBoM mMupe. brosioruss — Hayka, ucciieiyrouas ku3Hb. M3yuenue
IIPUPO/IbI B OOECIEUEHUH BbKMBAHU JIt0/iel Ha 3emiie. buonorus — cucrema pasHbIx
Ouosornueckux odnacrei Hayku. Posnb Guooruu B MpakTUYECKOM 1eATeIbHOCTH JIIOICH.
MeToabl OMOJOTHYECKUX HCCIeI0BaHN. MeToIbl U3yUeHHs KHUBBIX OPraHU3MOB: HAOJIOIeHUE,
U3MepeHue, CpaBHEHHE, OMMCaHKe, YIKCIIEPUMEHT, MojienupoBanue. [IpaBuna paboTsl B
KaOMHeTe OMOJIOTHH ¢ OMOJIOTUYECKUMU TPUOOpaMu 1 HHCTpyMeHTaMu. OO1ime cBoWcTBa
YKUBBIX OPraHU3MOB. OTIMYUTENbHBIE IPU3HAKH )KUBOTO U HE)KMBOI'0: XMMUYECKUIN COCTAB,
KJIETOYHOE CTPOEHUE, OOMEH BEIECTB, pA3MHOKEHHE, HACIIECTBEHHOCTh, U3MEHUYUBOCTD, POCT,
pa3BUTHE, pa3IPaKUMOCTh. B3auMOCBs3b ®KUBBIX OPTaHU3MOB U cpeabsl. MHOrooOpasue hopm
xu3Hu. Cpebl )KU3HH Ha 3eMiie 1 MHOT00Opas3ue ux oprann3MoB. Kirletounoe paznoodpasue
OpPraHM3MOB U WX LIapcTBa. Bupycsl — HekierouHas Gpopma xxu3au. PaznooOpasue duocucrem,
otoOpakaroiee CTPYKTYpHbIE YPOBHH OPTaHU3AIH JKU3HU.

. Tema 2. 3aKoHOMEPHOCTH )KM3HU HA KJIeTOYHOM ypoBHe (10 u)

MHoroo6pasue kieTok. MHOTooOpasne THIIOB KJIETOK: CBOOOHOKUBYIIME U 00pa3yIone
TKaHH, IPOKAPHOTEHI, SYKapuOThl. PO YUEHBIX B H3y4eHUH KIETKH. XMUMHYECKUE BEIIECTBA B
kieTke. OCOOCHHOCTH XMMUYECKOTO COCTaBa )KMBOM KJIETKU M €T0 CXOJICTBO Y Pa3HBIX THUIIOB
kJjeTok. Heopranuueckue u opraHuueckue BeniecTa kiaetku. CopepikaHue BOJibl, MUHEPAJIbHBIX
COJICH, YTTIEBOJIOB, JIMIUIOB, OEIKOB B KJIETKe U opranu3me. X QyHKIMK B )KU3HEACSITEIPHOCTH
kieTku. CtpoeHue kiaeTku. CTpyKTypHbIE YacTH KJIETKH: MeMOpaHa, si1po, [IUTOoIIa3Ma ¢
OpraHouJiaMH U BKJIOUeHUsIMU. OpraHouibl KJIeTKU U uX GyHKIuU. MeMOpaHHbIe U
HeMeMOpaHHbIEe OPraHOU b, OTIMYUTENbHBIE OCOOCHHOCTH UX CTPOEHUS U (QYHKIIHH.

OOMeH BelecTB — OCHOBA CYIIECTBOBAHUS KIIETKHU. [ToHsTHE 00 0OOMEHE BEIIeCTB Kak
COBOKYITHOCTH OMOXHMHYECKUX PEAKIINi, 00ECTICUNBAIOIINX KU3HEACATEIbHOCTh KIICTKH.
3HaYCHUE aCCUMUIISAIINN B TUCCUMUIISAIINY B KJIeTKe. PaBHOBECHE SHEPTeTHUECKOTO COCTOSIHUS
KIIETKH — o0ecrieueHne e€ HopMallbHOTO (DYHKIIMOHUPOBaHUs. brocuHTe3 Oenka B )KUBOM
kietke. [ToHsTHe 0 OMocHHTE3e. DTambl CHHTE3a 0ejKa B KieTKe. PoJib HyKIIEHHOBBIX KHUCIIOT U
pubocom B Ouocuntese 0enkoB. buocunTes yrneBoaos - potocuntes. [lonarue o poTocunTese
KaK MMPOIeCcce CO3/IaHus YIIIeBOIOB B )KHUBO# KiteTKe. /IBe ctagnu (OTOCHHTE3a: CBETOBAs U
TEMHOBAas1. Y CJIOBUS MPOTEKaHUs POTOCHHTE3A U €ro 3HaYeHUE s nmpupoibl. OdecnieueHue
KJICTOK dHeprueil. [IoHsaTHE 0 KIIeTOUHOM JBIXaHUH KaK O TMpoIecce 00ecreueH s KIETKH
sHepruei. CTaauu KJICTOYHOTO IbIXaHUS: OCCKUCIOPOaHAs (epMEHTATUBHAS, WIN TJIMKOJIH3) U
KHUCJIOpOJIHAsA. POib MUTOXOHIPUI B KIIETOYHOM JIBIXaHUH

Pa3zmMHOXeHME KIETKU U €€ )KU3HEHHBIN ITUKJI. Pa3MHOXXEHHE KJIETKU MyTEM JIeJICHUS - o01IIee
CBOMCTBO KJIETOK OJIHOKJIETOUHBIX M MHOTOKJIETOUHBIX OpraHu3MoB. KieTouHoe aenenue y
MPOKAPHOT - ICJICHUE KIIETKU HaJBoe. [[enenune kineTku y aykapuoT. Murtos. ®a3el MuTO3a.
JKu3HEeHHBIN UK KIeTKU: uHTepdasza, MuTo3. PazaeneHue KIeTOYHOTO COEPKUMOTO Ha JIBE
JIOYEpPHUE KIETKH.

JlaGoparopHas padota Ne 1 «MHorooOpa3ue ki1eTok s3ykapuoT. CpaBHEHUE PACTUTENbHBIX U
JKHUBOTHBIX KIETOK»



JlabopaTtopHas pabota Ne 2 «PaccMarprBaHre MUKPOIIPEIIAPATORB C ASISAIIMMUCS KISTKaAMI)

Tema 3. 3aKoHOMEPHOCTH KH3HH HA OPraHU3MeHHOM ypoBHe (17 1)

Opranusm — OTKpbITas KKBas cuctema (6uocrcrema). Opranusm Kak KMBasi CUCTEMa.
KoMIoHeHThI cucTeMBbl, UX B3aUMO/ICHCTBHE, 00ECIeUnBalolee 1IeTOCTHOCTh OMOCHCTEMBI
«opranusmy». Perynsuus npoueccos B Ouocucreme. bakrepun u Bupycol. Paznoo6pasue popm
OpPraHU3MOB: OJIHOKJIETOYHBIE, MHOTOKJIETOUHBIE U HEKJIeTOuHbIe. bakTepun kak
OJITHOKJIETOYHBIE 0SiZICpHBbIE OpraHu3Mbl. BUpychl Kak HeksieTouHas popMa >KU3HHU.
OTnnuuTenbHble 0COOCHHOCTH OAaKTEepPHil U BUPYCOB. 3HaUeHHE OAKTepuil U BUPYCOB B IPUPOJIE

. PacturenbHblii opranusM 1 ero ocoOeHHOCTH. I 1aBHbIE CBOMCTBA pacTeHUN: aBTOTPOGHOCTH,
HECIOCOOHOCTh K aKTUBHOMY II€PE/IBUIKEHHIO, pa3MEILIEHHE OCHOBHBIX YacTel - KOpHs U nobera
- B IBYX pa3HbIX cpeax. OCOOEHHOCTH pacTUTENbHOM KIIETKHU: IPUHAUIEKHOCTb K yKapuoTam,
HaJINYME KIETOUYHOW CTEHKH, IIACTU/] U KPYIHBIX Bakyousiel. CriocoObl pa3MHOXKEHUS pacTEHUI:
noJjioBoe u 6ecrosioe. OCOOEHHOCTH MOJIOBOTO Pa3MHOKEHUS. THIIBI 6€CIIOI0T0 pa3MHOKEHUS:
BEreTaTUBHOE, CIIOpaMH, AEJICHUEM KJIETKU HajBoe. MHOrooOpasue pacTeHU U 3HaUeHHE B
npupojie. MHOrooOpasue pacTeHUM: CrIopoBbIe U ceMeHHbIe. OCOOEHHOCTH CHOPOBBIX
pacTeHuil: Bogopociiei, MOXOBHUIHBIX, TAIOPOTHUKOB, XBOIIEH U IIAYHOB; CEMEHHBIX
pacTeHMi: TOJIOCEMEHHBIX U IIBETKOBBIX (MOKphITOcCEMEHHBIX ). Kiaccnl ornena L{BeTkoBbie:
JBYIOJIbHbBIE U OJHOJOJIbHBIE pacTeHUsl. OCOOCHHOCTH U 3HaUE€HUE CEMEHU B CPAaBHEHHUHU CO
CITOPOIA.

Opranusmel IapcTBa TPUOOB U JIUIIARHUKOB. [ pUOBI, UX CXOJICTBO C APYTUMU
YKapUOTHUUYECKUMHU OpraHu3MaMu — PACTCHUSIMU U )KUBOTHBIMH — M OTIUYHE OT HUX.
Crneuunduueckue cBoiicTBa rpu6oB. MHOrooOpasue 1 3HaueHUuE rpuOOB: MIIECHEBbIX,
HUBSITOYHBIX, Tapa3uTUIecKuX. JIMIMaiiHUKN KaK 0COObIe CHMOMOTHYECKHUE OPTaHU3MBI;, UX
MHOT000pa3ue U 3HaYCHHE.

JKuBOTHBIN OpraHu3M u ero 0co0eHHOCTH. OCOOEHHOCTH )KUBOTHBIX OPTaHU3MOB:
MPUHAIJIEKHOCTD K 3YKapHoTaM, reTepoTpoHOCTb, CIOCOOHOCTh K aKTUBHOMY NEPEIBUKEHHUIO,
3a00Ta O MOTOMCTBE, TOCTPOMKA >KUIHIL (THE3, HOP). [leneHue UBOTHBIX 1O crtocobam
NOOBIBaHMSI UL PACTUTEIbHOSIHbIE, XUILHbIE, Tapa3UTUUECKUE, 1a1aIbIIIUKH, BCESTHBIE.
MHoroo0Opasue KHUBOTHBIX. JleleHne )KMBOTHBIX Ha JBa nojauapcrsa: [Ipocreitmue u
MHoroknerounbsie. OCOOEHHOCTH MPOCTEHIINX: paclpoCTpaHEeHNE, TUTaHKUE, TIepeIBUKEHHE.
MHOTrOKJIETOUHbIE KUBOTHBIE: O€CIIO3BOHOYHBIE U TO3BOHOUYHBIE. OCOOCHHOCTH PAa3HBIX THIIOB
0€eCr03BOHOYHBIX KUBOTHBIX. OCOOEHHOCTH THIAa XOPIOBHIE.

CpaBHeHI/Ie CBOICTB opraHru3mMa 4CJIOBCKA M )KUBOTHBIX CXO)ICTBO YCIO0BCKa U X XNBOTHBIX.
Otnmune yeaoBeKa OT )KUBOTHBIX. CHCTEMBI OpTaHOB Yy YCJIOBCKA KaK OpraHu3ma:
IMUIICBAPUTEIIbHAA, JbIXaTCIIbHAA, KPOBCHOCHAA, BBIACIIUTCIbHAA. OpFaHI)I YYBCTB. VYMCTBEHHEIC
CIIOCOOHOCTH YEJIOBEKA. HpI/I‘-II/IHBI, 06YCJ'IOBJ'II/IB3.IOH_II/IC COIHUaJIbHBIC CBOICTBA YEJIOBEKa.

PazMHOKeHHe KHUBBIX OPraHu3MOB. THIIBI pa3MHOXKEHHS: MTOJI0BOe U Oecrionoe. OcobeHHOCTH
TIOJIOBOTO PA3MHOKEHHSI: CIIMSIHAE MY)KCKHX H KEHCKHX TaMeT, OIUIO0TBOPEHHE, 00pa3oBaHNe
3uroTel. becrnonoe pa3MHOXeHHe: BereTaTUBHOE, 00pa30BaHUE CIIOP, JIEIEHUE KIIETKH HaJIBOE.
buonornueckoe 3Ha4YeHHE MOJIOBOTO M OECIIOI0ro pa3MHokeHus. CMeHa MOKOJICHUN —
6€ecroJIoro M MoJIoBOro — Y KUBOTHBIX M pacTeHuil MHauBHIyanbHOE pa3BUTHE OPraHU3MOB.
[Tonsitue 00 onTorenese. Ileprnoab! oHTOreHe3a: IMOPUOHATIBHBINA U TOCTIMOPUOHATIBLHBIM.
Craguu pa3BuTHs SMOpPUOHA: 3UTOTa, pobiieHue, ractpyia ¢ nuddepeHnuanueil KIeTok Ha
9KTO/IEPMY, SHTOAEPMY U Me30JiepMy, opraHoreHe3. OcoGeHHOCTH IpoIecca pa3BUTHUS
SMOpPHOHA, €r0 3aBUCUMOCTB OT cpeibl. OCOOEHHOCTH MOCTIMOPHUOHATIBHOTO PAa3BUTHSI.



Pa3BuTHE )KUBOTHBIX OPraHU3MOB C MpeBpalieHneM 1 0e3 npeBparnieHns OO0pa3oBaHUE TTOJIOBBIX
KJIeToK. Metio3. [ToHsiTHe 0 TUTIIIONIHOM Y TaruIOuIHOM Habope XpoMocoM B KiteTke. JKeHCKue
1 MY>KCKHE TTOJIOBBIE KJIETKH — TaMeThl. Meiio3 Kak 0coObIid TUII JeneHus KiaeTku. [lepBoe u
BTOpOE JieiieHue Meito3a. [loHsTre o criepMaToreHe3e u 0oreHese

N3yuenne Mexanu3ma HaclieICTBEHHOCTU. Havano ncciaenoBanuili HacIeICTBEHHOCTH
opranu3moB. [lepBbiit HayuHsblil Tpya ['. Menaens u ero 3Hauenue. JJOCTHKEHUS COBPEMEHHBIX
HCCIIE0BAHUI HACIIEICTBEHHOCTH OPTraHu3MOB. Y CJIOBUS JIs1 aKTUBHOTO Pa3BUTUS
uccaeaoBanuil HaciencTBeHHOCTU B XX B. OCHOBHBIE 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH
opranu3moB. [IoHsTHE 0 HACIEACTBEHHOCTH U CIIOCOOaxX NMepesavyn MPU3HAKOB OT POauTeNei
notoMcTBYy. Habop xpomocom B opranusme. ['eH u ero cBoiicta. ['eHOTHIT U (heHOTHII.
N3meHunBOCTH U €€ MpOosiBICHHUE B OpraHu3Me. 3akoHOMepHOCTH u3MeH4YnBocTy [lonstue 00
M3MEHYMBOCTH U €€ POJIK JUIsl Opranu3MoB. HacieacTBeHHas U HeHACTIeACTBEHHAs
M3MEHYUBOCTH. THIIBI HACIEICTBEHHOM (F€HOTUITMYECKOM ) U3MEHYMUBOCTHU: MyTaIlMOHHAS,
koMOuHaTtuBHast. HenacnencrseHHas u3MeHUMBOCTh. [loHATHE O HEHACIIEICTBEHHON
(peHoTHIIMYECKO) N3BMEHYMBOCTH, €€ MPOSIBIIEHUN Y OPIaHU3MOB U POJIU B UX
KU3HEIESITEIIbHOCTU. 3HAKOMCTBO C IIPUMEpPaMHu HEHACJIEICTBEHHOW M3MEHYUBOCTH Y PACTECHUI
1 KUBOTHBIX. OCHOBBI celieKIuu opranu3MoB. [loustue o cenekiuu. Mctopus pa3Butus
cenekuuu. Cenekuus kak Hayka. OOIIre METO/IbI CEeNEeKIIUU: UCKYCCTBEHHBIN 0TOOD,
rubpunuzanys, myrarees. Ceynexius pacTeHuM, )KUBOTHBIX, MUKPOOPTaHU3MOB.
Hcnonb30BaHrne MUKPOOOB YETOBEKOM, MMOHATHE O OMOTEXHOIOTHH

Ha60paTopHa;1 pa60Ta Ne 3 «BriaBieHue HACJICACTBCHHBIX U HCHACJICACTBCHHBIX ITPU3HAKOB Y
paCTeHI/Iﬁ Pa3HbIX BUIOB»

JlaboparopHas padota Ne 4 «M3y4yeHre U3MEHUNBOCTH Y OPTaHHU3MOBY

Tema 4. 3aKoHOMEPHOCTH NMPOUCXOKACHUS M Pa3BUTHsI :KU3HU Ha 3emure (20

)

IIpencraBieHyst 0 BOSHUKHOBEHUH JKU3HU Ha 3eMJIE B HICTOPUM €CTECTBO3HAHMSL. [ MmoTesbl
npoucxoxaeHus xu3Hu Ha 3emie. Onbitel O. Penu u JI. [Tactepa, onpoBepraroiiye runoTe3sbl 0
camo3aposK1eHUH KU3HU. COBPEMEHHBIE MTPEICTABIEHUS O BOSHUKHOBEHUH KU3HU Ha 3eMIIE.
bruoxummnueckas runoreza A.M. Onapuna. Y ciaoBus BOSHUKHOBEHUS KU3HU Ha 3emiie. [ unoresa
Jx. Xonaeina. 3HaueHHe POTOCHHTE3a U OMOJIOTUYECKOI0 KPYrOBOPOTA BELIECTB B PA3BUTHH
Ku3HU. OCOOEHHOCTH MEPBUYHBIX OpraHu3MoB. [losBieHne aBToTpooB — nHaHoOaKTepUil.
N3menenus ycnosuil sxu3Hu Ha 3emiie. [Ipuunnsl namenenuil. [losenenue 6uocdepsl. Jrarsl
pa3BuUTHA XKU3HU Ha 3emiie. O01ee HanpaBIeHUE SBOITIOIUH KU3HU. DPbl, IEPUOBI U SMIOXHU B
uctopuu 3eMiu. BbixoJ opraHu3MoB Ha cylily. DTanbl pa3BUTHUS )KU3HHU.

Wneun pa3BUTHS OpraHMYECKOro Mupa B 6uosnoruu. BosHukHoBeHMe uieit 00 BOTIOIMHU )KUBOTO
mupa. Teopus sBomonnu K.-b. Jlamapka. Yapn3 JlapBuH 00 3BOJIIOLIMN OPraHUYECKOTO MUPA.
Hccnenosanus, nposenénubie Y. lappruHoM. OCHOBHBIE MTOJIOKEHNS YBOJIIOLIMY BUJIOB,
u3noxkeHHele JlapBuHoM. JIBrKyIue CUiTbl Ipoliecca 3BOTIOLNN: H3MEHYUBOCTb,
HaCJIeICTBEHHOCTh, 00ph0a 3a CyIECTBOBAHUE U €CTECTBEHHBIN 0TOOP. Pe3ynbTaThl HBOIOIMH.
3navenue padot Y. Jlapsuna CoBpeMeHHBIC TPEACTABICHUS 00 SBOTIOINHA OPTaHUIECKOTO
mupa. [lomymnsamus kak equHuLIa SBOIONMH. BaykHel1e NOHATHSI COBPEMEHHOM TEOPUH
sBOJIIOLIMU. Bup, ero kpurepuu u cTpykTypa. Bua - ocHOBHas cucreMaTtndeckas €IMHULA.
[Ipu3naku Buaa kak ero kpurepuu. [lonynsuuu - BHyTpUBHI0Basi TPYNIUPOBKA POACTBEHHBIX
ocoOeit. [Tomynsauus - popma cymectBoBanus Buaa. [lpoueccsl 00pa3oBaHus BUIOB
Bunoo6paszosanue. [lonsitue o Mukpossostonuu. Tumnsl BupooOpa3zoBaHus: reorpapuieckoe u
Ouosiornyeckoe. Makpo3BOIIONHS KaK MPOLecC MOsABICHUS HAABUAOBBIX IPYIII OPraHU3MOB



VYcnoBus u 3Hauenue quddepennmanuu Buga. [lonsarue o makpolsBorouu. JlokazaTenbcTBa
MPOILIeCcca IBOTIOIUU: TAICOHTOIOTHYECKHUE, IMOPUOIOTHYECKIE, aHATOMO-MOP(HOIOTHYECKHE
(pyaumenTsI 1 aTaBu3Mbl). OCHOBHBIC HampaBJIeHHs 3BoJtonuH. [Iporpecc u perpecc B )KUBOM
mupe. Hampasiienus 6uoorudeckoro mporpecca: apomopdo3, Han0aaanTaius, oomas
JeTeHepalns Opranu3MoB. [IpruMepsl IBOTIOIIMOHHBIX TPEOOPa30BaHUM KUBBIX OPTaHHU3MOB
DBONIONUS — JITUTEIbHBIA HCTOPUIESCKUH MPOIIecC. IBOIIOIMOHHEIC TPEOOPa30BAHHUS
YKUBOTHBIX U PaCTCHHI. Y POBHU MpeoOpazoBaHuii. OCHOBHBIE 3aKOHOMEPHOCTH IBOTIOIIUN
3aKOHOMEPHOCTH OMOJIOTMYECKOM IBOIIOIUH B IPUPOJIEC: HEOOPATUMOCTD Ipollecca,
MIPOTPECCUBHOE YCIOKHEHHE (POPM JKH3HU, HEMPOrPaMMHPOBAHHOE Pa3BUTHE KU3HH,
aJanTalyH, OSIBJICHUE HOBBIX BHJIOB.

YenoBek - mpeCTaBUTEIb )KUBOTHOTO MUPA. DBOJIIOIHS TPUMATOB. PaHHME pEeIKM IPUMATOB.
I'omuangpl. COBpEMEHHBIE 4ETI0BEKOOOPa3HbIe 00€3bsHbI. DBOIIOLMOHHOE TPOUCXOKICHNE
yenoBeka. HakorsieHne (pakToB 0 MPOUCXOXKICHUN YeIoBeKa. JJoka3zaTenbcTBa POJACTBA
YelloBeKa U )KUBOTHBIX. BakHelme ocoOeHHOCTH opraHu3Ma deoBeka. [IposiBienue
OMOJIOTMYECKUX M COLUAIBHBIX (AKTOPOB B HCTOPUUECKOM IPOIECCE TPOUCXOMKICHUS
yenoBeka. O01ecTBEHHBIN (COIMATBHBIN) 00pa3 KU3HH - YHUKAJIbHOE CBOMCTBO YETIOBEKA.
PanHue atarbl 3BoIONMH YenoBeka. Pannue npenku demoBeka. [lepexos K mpsIMOX0XKICHHUIO -
BBIIAFOIIUIACS ATAIl SBOJIIONHMH YesioBeka. CTaauu aHTPOIIOTeHe3a: MPEANICCTBCHHUKH, YSIIOBEK
yMeJIbIH, IPEeBHEHIIINE JIFOIU, PEBHUE JIFOIH, COBPEMEHHBIN YeoBeK. [1031Hue FTarb
IBOJIIOIIMH YeJIOBeKa. PaHHUE HEOAHTPOTIBI - KPOMaHBOHIIBI. OTINYHATEIHHBIC TIPU3HAKU
COBPEMEHHBIX JIt0JIei. bruocoruanbHas CylnHOCTh YelloBeKa. BiusHie cCOnMaIbHBIX (aKTOPOB
Ha JICHICTBHE €CTECTBEHHOTO 0TOOpa B HICTOPUYECKOM Pa3BUTHH YeJIOBEKa. YeloBeuecKue pachl,
UX POJICTBO M IPOUCXOXKICHUE. YenoBeKk pa3yMHbIi - momumMopdHblii Bus. [Tonstue o pace.
OcHoBHble THITB pac. [IporcxoxkaeHue u poacTBo pac UenmoBek Kak KUTEIb OMOCEphI U ero
BIUSIHUE Ha NpUpoay 3eMin. Yenosek - xutenb 6uocdepsl. Bnusnue uenoseka Ha 6uochepy.
VY CIoKHEHHE U MOIITHOCTH BO3JICHCTBUS YeloBeka B Onocdepe. CoxpaHeHUE KU3HH HA 3eMIIe -
rJIaBHAs 33Jja4a 4eJI0BeYeCTBa.

JlabopaTtopHas padota Ne 5 «[Iprcnoco6IeHHOCTh OpraHU3MOB K CpeJie OOUTaHUS

Tema 5. 3aKoHOMepHOCTH B3aMMOOTHOIIEHN OPTraHU3MOB M cpebl (15 1)

VYcenoBust xu3znu Ha 3emie. Cpenbl )KU3HU OPraHU3MOB Ha 3emMJie: BOJHAs, HA3eMHO -
BO3JyIlIHAsl, [IOYBEHHAsI, OpPraHU3MEHHAas. Y CJIOBHS )KU3HU OPraHU3MOB B Pa3HbIX CPE/aXx.
Dxonorunueckue GakTopbl: a0MOTHYECKHE, OMOTUYECKHUE U aHTpororeHHbIe. OO0Iue 3aKOHbBI
necTBUs GaKTOPOB Cpebl HA OPraHU3Mbl. 3aKOHOMEPHOCTH AEUCTBUS (PAKTOPOB CPE/Ibl: 3aKOH
ONTHMYyMa, 3aKOH HE3aMEHUMOCTH (hakTopa. BiusiHIe SK0I0rHuecKkux GakTopoB Ha OPraHU3MBI.
[lepuonm4HOCTb B %KM3HU opranu3zMoB. Portonepuoansm. Ilpucnocol6neHHOCTs OPraHM3MOB K
nerctBuio GpakTopoB cpennl. [IpuMepsl nprcnocodieHHOCTH opraHu3MoB. [TousTre 06
anantauuu. PasnooOpasue anantauuii. [lonsTie o xu3HeHHOH popme. DKOIOTrHUECKUe rPyMIbI
opranu3moB. buotuueckue cBs3u B pupojie. buornyeckue cBsi3u B mpupojie: CETH MUTaHUS,
croco0bl J0ObIBaHMS UK. B3aumo/eiicTBrue pa3HbIX BUIOB B IPUPOTHOM COOOIIECTBE:!
KOHKYPEHIIUS, MyTYyalIu3M, CAMON03, XHUIITHUYECTBO, Mapa3uTu3M. CBsI3U OPraHU3MOB Pa3HbIX
BUJIOB. 3HaU€HNE OMOTHYECKHX CBsA3ei. B3aumMocBs3u oprann3mMoB B nomyssiiuu. [lomyssiust
Kak 0co0as HaJIopraHu3MeHHas cucTema, popma CylecTBOBaHUs BUJa B npupoje. [lonstue o
nemorpaduueckoil ¥ MpoCcTpaHCTBEHHON CTPYKType nomnyisuuu. KonruecTBeHHbIE TOKa3aTeNnu
MOMYJISILIMK: YUCIIEHHOCTh U INIOTHOCTh. DYHKIIMOHUPOBAHUE MOMYJISALUI B IPUPOJIE.
Jlemorpaduueckre XxapakTepUCTUKH MOMYIISIUHI: YUCICHHOCTD, IJIOTHOCTbD, POXKAAEMOCTb,
CMEPTHOCTb, BEDKMBAEMOCTh. Bo3pacTHas CTpyKTypa MOMYJISLNH, TI0JI0Basi CTPYKTypa
nonyisituu. [omyssiius kak Onocucrema. J[nHaMuKa YMCIEHHOCTH U IJIOTHOCTH TOMYJISALUH.
Perynsanus 4nciaeHHOCTH NOMYJISALNN.



[Tpupoanoe cooO1iecTBoO - 6uoreorieHos. [pupoaHoe co00IIeCTBO Kak OMOIIEHO3, €T0 SIPYCHOE
CTPOCHHE, FIKOJIOTHUECKHE HUIIIN, TTUIIEBHIE IIETH U CETH MUTaHUs. | TaBHBIN pU3HAK
MIPUPOJIHOTO COOOIIECTBA - KPYTOBOPOT BELIECTB U MOTOK 3Hepruu. [lonarue o 6uorone. Ponb
BHUJIOB B OMOIIeHO3€e. broreorneHo3sl, 3kocucTeMbl U Onocdepa. DKoCHCTeMHast OpraHU3aIHs
XKUBOU npupoabl. DyHKIIMOHATEHOE pa3inyure BUAOB B SKOCUCTEMAaX (MPOU3BOAUTEINH,
notpeduTeny, pasnararenu). OCHOBHbBIE CTPYKTYPHBIE KOMIIOHEHTHI SKOCUCTEMBI. KpyroBopot
BELIECTB U MPEBPALIECHUS SPHEPTUH - OCHOBHOM MpHU3HAK dKOocHcTeM. buocdepa - rinobanbHas
skocucrema. B.W. Bepuanckuii o 6uocdepe. KoMmoHeHTHI, XapakTepU3yIOIUE COCTaB U
cBOicTBa OMoc(epsl: KUBOE BEIIECTBO, OMOTEHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE
BemiecTBo. Porb sxuBoro BemectBa B 6nocgepe. PazButie n cMeHa NpUpOIHBIX COOOIIECTB.
Camopa3zBuTHe OHMOTreoIeH030B U NX cMeHa. CTaguu pa3BUTHs OnoreoneHo30B. [lepBuuHbie U
BTOPUYHBIC CMEHBI (CYKIIECCHH). Y CTOMYMBOCTH OMOTEOIICHO30B (3KOCHCTEM). 3HAUCHUE 3HAHUIA
0 CMEHE MPUPOJIHBIX co00IecTB MHOrooOpa3ue 6uoreoreHo30B (3KocucTeM). MHOrooopasue
BOJIHBIX IKOCUCTEM (MOPCKHX, TPECHOBOJIHBIX ) U HA3€MHBIX (€CTECTBEHHBIX U KYJIbTYPHBIX).
ATrpoOHOreoeHO3bI (arpoIKOCUCTEMBI), UX CTPYKTYpPa, CBOMCTBA U 3HAYECHUE JUIS YeJIOBEeKa U
npupoabl. OCHOBHBIE 3aKOHBI YCTOWYUBOCTH KUBOU MPUPOABI. LIMKIMYHOCTH IPOIIECCOB B
9KOCHUCTEMAX. Y CTOMYMBOCTD IPUPOIHBIX IKOCUCTEM. [[pHUMHBI yCTOWYMBOCTH HKOCUCTEM:
Ouooruueckoe pazHoodpasue u COnpsHKEHHAS YUCIEHHOCTh UX BUJIOB, KPYTOBOPOT BEILIECTB U
MOTOK SHEPTUH, IUKINYHOCTH MPOIECCOB. DKOJOruUeckue npodiemsl B buocdepe. Oxpana
npuposl. OTHOIIEHHE YeTI0BEKa K IPUPOE B UCTOpUU denoBedecTBa. [Ipodiemsl 6uocdeps:
UCTOIIEHUE MPUPOIHBIX PECYPCOB, 3arpsi3HEHUE, COKpaIlleHnEe OUOIOTHYECKOT0 pa3HO0Opasusl.
Pemenue sxonornueckux mpodiaem 6rocdepsl: paloHalIbHOE UCIIOJIB30BAaHUE PECYPCOB,
OXpaHa MPHUPO/IbI, BCeoOIee IKOIOTHIecKoe 00pa30BaHe HACEICHUS.

JlaboparopHast pabota Ne 6 «OrieHKa KauecTBa OKpY>KaroIen cpebh)

Dkckypeus B mpupoay «M3ydenue u onucanue 3KOCUCTEMBI CBOSH MECTHOCTH



TemaTHuyeckoe NJIAHUPOBAHME

Ne ni/n Ha3zBanue pa3nena Komn-Bo yacoB | JlabopaTopHsI
1o paboueit e
porpaMmme PabOTBI/IKCKY
pcun
1 OO6mme 3aKOHOMEPHOCTH KU3HU 5
2 3aKOHOMEPHOCTH KU3HU Ha KJIETOYHOM 10 2
YpOBHE
3 3aKOHOMEPHOCTH >KU3HU Ha 17 2
OpraHU3MEHHOM YPOBHE
4 3aKOHOMEPHOCTH ITPOUCXOKIECHUS U 18 1
Pa3BUTHUS KU3HU Ha 3eMIie
5 3aKOHOMEPHOCTH B3aMMOOTHOIIICHUM 13 1/1
OpraHu3Ma U CPeJIbl
UTOTO 63




KanennapHo - TeMaTu4eckoe NJIaHMPOBaHNE

Neni/n

Tema ypoka

Koun-
BO
yac.

ara

IIman
¢axT

JlnucTaHIIMoOHHOE
o0yuenue(popmbl
MIPOBEICHUS
3aHATHUN)

Tema 1. O0mme 3aKOHOMEPHOCTH
JKU3HH

5

buosnorus - Hayka 0 )KMBOM MUpE.

MGTOI[I)I N3Yy4YCHUS )KUBBIX OPTaHU3MOB

OO1u1re cBOWCTBA KUBBIX OPraHU3MOB

Muoroo0pasue (HopM KU3HU

abw N

BxoanHoit koHTpoas O600mIeHe 1
crcTeMaru3alus 3Haunii mo teMme «O01ue
3aKOHOMEPHOCTH JKU3HID)

I

Tema 2.3aK0OHOMEPHOCTH KU3HHU HA
KJIETOYHOM YPOBHE

10

Mmuoroo6pasue kierok. Jlaboparopras
pabota Ne 1.» MHoroo6pazue KIeTok
sykapuotT. CpaBHEHUE PACTUTEIBHBIX U
KUBOTHBIX KJICTOK.

XHUMHUUYECKHE BEINIECTBA B KIIETKE

CTpOGHI/Ie KIJIICTKH

[(o)Ne el BN

OpraHouibl KJIETKHU U UX (PYHKIIHH

OOMeH BeleCTB — OCHOBA CYILIECTBOBAHUS
KIIETKH

e

11

Buocunres Oenka B )KUBOM KJIETKE

12

brocunTes yrineBooB - poTOCHHTE3

13

ObecnieueHne KIETOK YHEPrueit

14

PazMHOeHHE KIETKH U ee KU3HEHHBIH
k. JlaboparopHas padora Ne 2.
«PaccmarprBaHue MUKpONpEnapaToB C
JETSIIAMUCS KIIETKAMI.

PR R

15

O00011IeHre 1 cucTeMaTH3alva 3HaHUH 110
TeMe «3aKOHOMEPHOCTH JKM3HU Ha
KJIETOYHOM YPOBHE

Tema 3. 3aKOHOMEPHOCTH KM3HU
HA OPraHU3MeHHOM YPOBHeE

17

16

OpFaHI/ISM — OTKpbITA )KMUBas CUCTECMaA

17

bakrepuu u BUpycCh

-

18

PacturenbHbIN OpranusM u ero
0COOEHHOCTH

19

MHoroo6pasue pacTeHHil 1 3HAUCHUE B
npupoze. TectupoBanue no uroram 1
TpUMecTpa.

20

Opranusmel apcTBa rpudoB 1
JIAIIIAaNHUKOB

21

JKuBOTHBIN OPraHu3M U ero 0COOEHHOCTH

22

MHoroo6pasue >KHBOTHBIX




23 CpaBHEeHuE CBOWCTB OpraHu3ma yenoBeka u | 1
KUBOTHBIX

24 Pa3MHOkeHHUE )KUBBIX OPTraHU3MOB 1

25 WNHnuBuayanpbHOE pa3BUTHE OPTaHU3MOB 1

26 OO0pazoBaHue MOJIOBBIX KIETOK. Meiio3 1

27 N3ydeHune MmexaHn3Ma HACJIEICTBEHHOCTH 1

28 OCHOBHBIE 3aKOHOMEPHOCTH 1
HACJIEJICTBEHHOCTH OPTaHU3MOB

29 3aKOHOMEPHOCTU U3MEHYUBOCTH. 1
JlaGopaTtopHas pabota Ne 3 « BersiBnenue
HACJICJICTBEHHBIX U HEHACIIEJCTBEHHBIX
MIPU3HAKOB y PACTCHUHN Pa3HBIX BHJIOBY.

30 HenacnenctBeHHass U3MEHUUBOCTb. 1
JlabGopaTtopHas padota Ne 4. «3yuenue
W3MEHYHUBOCTH y OPTAaHH3MOBY.

31 OCHOBBI CENEeKIINU OPTaHU3MOB 1

32 O0001IeHe ¥ cucTemMaru3anus 3Hagu mo | 1
TeMe: «3aKOHOMEPHOCTH )KU3HH Ha
OpPTaHU3MEHHOM YPOBHE.

Tema 4. 3akoHOMepHOCTH 18
MPOUCXOKACHUA N1 PAa3BUTHUA
sKM3HM HA 3emJie

33 [IpencraBneHus: 0 BOSHUKHOBEHHUU KU3HH 1
Ha 3emJie B UCTOPHH €CTECTBO3HAHUSI.

34 CoBpeMeHHBIE MPEJICTABICHUS O 1
BO3HUKHOBCHUH KU3HU Ha 3eMIIe.

35 3nauenue porocunresa u Ouonornyeckoro | 1
KpYroBOpPOTa BEUIECTB B Pa3BUTHH KU3HHU.

36 Oransel pa3BUTHS )KU3HU Ha 3eMJIe 1

37 Wnewn pa3BuTHs OpraHnuecKoro Mupa B 1
ounosorun

38 Y. JlapBuH 00 5BOIJIIOLIUN OPTaHUIECKOTO 1
Mupa

39 CoBpeMeHHbIe MTPeCTaBIeHHs 00 1
HBOJIIOIIUH OPTAaHUIECKOTO MUPA

40 Bun, ero kpurepuu u CTpykTypa 1

41 [Tporeccrt 06pazoBaHus BUIOB. 1
TectupoBanue mo uroram 2 TpuMecTpa.

42 MaxkposBoroIus Kak npoiiecc nosieinenus | 1
HAJBUIOBBIX TPYIIIT OPTaHU3MOB

43 OcCHOBHBIE HAMPABIICHUS SBOIIOLUN 1

44 [Iprmepsl 3BOTIOIIMOHHBIX 1
npeoOpa3oBaHU KUBBIX OPTaHU3MOB

45 OcCHOBHBIE 32aKOHOMEPHOCTH IBOJIIOIIUH. 1
JlabopaTopHas padota No 5.
«[TprcrocobIeHHOCTh OPTaHM3MOB K Cpeie
oOUTaHHSY.

46 YenoBek — IpeaCTaBUTEND )KUBOTHOTO 1
MUpa

47 DBOJTIOIIMOHHOE TIPOUCXOXKIECHUE YemoBeka | 1

48 Pannme 3Tanel 2BOIONNK Y€T0BEKa 1




49

ITo3gHKE Tanbl HBOJIOLUYN YETIOBEKA
YenoBeueckue pachl, UX POJACTBO U
IIPOUCXOKICHUE

50

YenoBek Kak XHTENb OHocepsl U ero
BIMsIHUE Ha nipupoy 3emimn O6001eHne
3HaHUH 110 TeME «3aKOHOMEPHOCTH
MIPOUCXOXKACHUS M Pa3BUTHS )KU3HU Ha
3emiie».

Tema 5. 3akoHOMepHOCTH
B3aMMOOTHOIIEHU OPraHU3MOB H
cpeabl

14

51

VY ci10oBUA )XKU3HU Ha 3eMIIe

52

3aKOoHBI AEUCTBUS (PAKTOPOB Cpelibl HA
OpraHU3MBbI

53

ITpucnocobaeHHOCTh OPraHU3MOB K
NeNCcTBUIO (PAaKTOPOB Cpebl

54

buoTtnueckue cBs3u B npupoae

55

Bzaumocss3u OpTraHru3MOB B IOITYJIALUA

56

O yHKIIMOHUPOBAHUE IOIYJISALNUN B
pupoae

57

[IpupoHoe cO00IIECTBO - OMOTEOIICHO3

58

buoreorieHo351, 3x0cucTeMBI, OnoCchepa

59

Pa3BuTHE 1 cMeHa MPUPOAHBIX COOOIIECTB
MHoroo0pasue 6HoreoreH030B

60

.OCHOBHBIE 3aKOHbI YCTOMYMBOCTHU KUBOM
IIPUPOJIBI

61

Dkojoruveckue npodiaeMsl B Ouocdepe.
Oxpana npupoasl. JIaboparopHas pabota
Ne 6. «OneHka kauecTBa OKpyKarommen
cpenb». O000IIeHNEe U CUCTeMAaTU3AIUS
3HaHUi 1Mo TeMe: «3aKOHOMEPHOCTH

B3aHMOOTHOIIICHUI OpTraHHu3MOB U CPCAbD).

62

Dkckypceus B npupoay « M3ydyenue u

OIIMCAaHHE YKOCUCTEMBI CBOEH MECTHOCTH.

63

KoHTposb 3HaHu# N0 UToram roja u
3tpumecTtpa




