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2. [losicHuTe/IbHAS 3aMIMCKA
Jannast oOpazoBarenbHas (pabodast) mporpamma yueOHoro Kypca «buomorus. 9 kimace» cocTaBieHa Ha
OCHOBaHUHU:

o DedepanbHo20 20CYOAPCMBEHHO20 00PA306AMENLHO20 CMAHOAPMA OCHOBHO20 00We20
00pazoBamnusl, ymeepicoenHo2o npuxazom Munucmepcmea oopasosanus u Hayku PD om 17
oexabps 2010 2o0a Ne 1897 (¢ usmenenusmu, enecenHviMu npuxazom Munobpuayxku Poccuu
om 31.12.20152. Nel1577),;

o DeodepanbHo20 nepeuHs Y4eOHUKOS, DeKOMeHOO08aHHblX MuHnucmepcmeom obpasosanus u
Hayku P® k ucnonvsosanuto 6 oopazosamenvuom npoyecce;

o [Ipumepnoii npocpammvl 0CHO8HO20 00We20 0Opazosanusi no oOuonocuu o 9 Kuacca
«buonoeusy Aemopose H.H. Ilonomapésoi, B.C. Kyumenxo, O.A. Kopnunosou, A.I.
Jlpacomunosa, T.C. Cyxosou. buonoeus: 5-9 knaccei: npoepamma. — M.: Beumana-I pagp,
2017;

e Ilonooicenus o pabouetl npoepamme nedazo2a, ymeepHcOeHHO20 NPUKAZOM OUPEKMOopa UiKOJIbl
Nel om 01.09.2015¢.;

o VyebHoeo niana ocnosro2o obweeo oopasosanus Ha 2019-2020 yu.e.;

s peanuzanuu oOpa3oBaTenbHOU (pabodeil) mporpammbl yueOHoro kypca «buonorws. 9
KJIACC HCMONb3yeTcs yueoHuk — buonorus: 9 kiacc: ydeOHUK ISl ydamuxcsi 001eoopa3oBaTeIbHBIX
opraam3anuii/1.H. [Toromapea, O.A. Kopuunosa, H.M. Uepnosa; nox pea.M.H. I[lonomapeBoii. — 6-¢
u3l., nepepad. — M.: Benrana-I'pad, 2019.-272c.: nn. (yuebuuk Bxoaut B cuctemy Y MK «Amnroputm
ycrexay).

B cootBerctBuM ¢ @DenepalibHbIM 0a3UCHBIM yU€OHBIM IUJIAHOM JIJI OCHOBHOTO OOIIEro
oOpa3oBaHusl W y4eOHBIM IJITAHOM TporpamMMa pacCYMTaHa Ha MperojaBaHHe Kypca OMOJIOrHU B 9
Kjacce B o0veme 2 uaca 6 Heoeio (6cezo 68 uacoes).

Kypc Ouomornu B 9 kiacce 0000maeT U yrryoysieT paHee IMOTY4YCHHbBIE 3HaHUS 00 00mmx
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX.

3. COAEP/KAHUE KYPCA, peanuzyemoe c¢ mnomombio yueOHuka M.H. Ilonomapepa, O.A.
Kopamora, H.M. Uepnosa nox pen. npod. 1U.H. [ToromapeBoii. — 4-¢ u3a., ucnp. — M.: Benrana —
I'pad, 2019. (68 1 (2 u B HEeneN0), U3 HUX 3 Yaca pe3epBa)

Tema 1. O01mme 3aKOHOMEPHOCTH KU3HH

buonoruss — Hayka o xuBoM Mmupe. Metoasl Ouonormueckux uccienoBaHuil. OOmue cBoicTBa
KHUBBIX OpPTraHHU3MOB. Msoroo6pasue dopm YKU3HU.
O06001enne U cucTeMaTu3anus 3HaHui o teme «OO1Ie 3aKOHOMEPHOCTH KUZHIY.

Tema 2. 3aK0HOMEPHOCTH KU3HH HA KJIETOYHOM YPOBHE

MHuoroo6pasue Ki1eTok. XMMHYecKHe BelecTBa B kiaeTke. CTpoeHue kinetku. OpraHouabl KIETKU U UX
¢dbyakuun. OOMeH BEIIECTB — OCHOBA CYIIECTBOBAHUS KJIETKH. bruocuHTe3 Oenka B )KMBOM KIIETKE.
buocunTe3 yrineBonoB —Qorocunte3. ObecredeHne KIeTOK 3Heprueil. PazMHoOkeHHe KIETKH U ee
YKW3HECHHBIN LIUKJL.

O0o01eHue U cHCTEeMATH3AaUs 3HAHUI 110 TeMe «3aKOHOMEPHOCTH )KU3HU Ha KJIIETOYHOM YPOBHEM.
JlabopaTopunass paGora Ne 1 «MHorooOpa3ue kieTok 3ykapuoT. CpaBHEHUE PACTUTEIBbHBIX U
KUBOTHBIX KJIETOK.

JlaGoparopHas padora Ne 2 «PaccmaTpuBaHue MUKPONpENapaToB ¢ ASTSIUMHUCS KIETKaMK.

Tema 3. 3aKOHOMEPHOCTH KM3HU HA OPTAHM3MEHHOM YPOBHE

OpraHu3m — OTKpbITas KuBas cuctema (Ouocucrema). bakrepun u Bupycol. PacturenbHbIi
OpraHu3M U ero 0co0eHHOCTH. MHOroo0Opa3ue pacTeHuil U X 3Ha4eHue B npupoae. OpraHu3Mbl
1apcTBa rpu0OB U JIMIIAKHUKOB. JKUBOTHBINM OpraHu3M u ero ocooeHHocTH. MHoroo6pasue
JKHUBOTHBIX. CpaBHeHI/Ie CBOMWCTB opraHu3Ma 4CJIOBEKa U )KUBOTHBIX. PasmHOXeHNE KUBBIX opra-
HU3MOB. IHAMBHyallbHOE pa3BUTHE oparaHn3MoB. OOpa3oBaHue MONOBBIX KJIETOK. Meio3.
N3yuenne MmexaHn3Ma HaciIeICTBEHHOCTH. OCHOBHBIE 3aKOHOMEPHOCTH HACJI€ICTBEHHOCTH



OpraHu3MOB. 3aKOHOMEPHOCTH MU3MEHYMBOCTH. HenacnencrBeHHass N3MEHYUBOCTh. OCHOBBI CEIEKIIMHU
OpraHUu3MOB.

O0o0meHne U cucTeMaTH3alus 3HAHMMA 1O TeMe «3aKOHOMEPHOCTU KW3HU HAa OPraHM3MEHHOM
YPOBHE.

JlaGoparopHass padora Ne 3 «BbisiBieHHE HACIEICTBEHHBIX W HEHACJIEACTBEHHBIX MNPHU3HAKOB Y
pacTeHU# pa3HbIX BUIOBY.

JlaGoparopHasi padora Ne 4 «/3ydyeHre I3BMEHYUBOCTH Y OPTaHU3MOB»

Tema 4. 3aK0HOMEPHOCTH NMPOMCXOKIEHUS] PA3BUTHSA KU3HU HA 3eMJie

[IpencraBienuss 0 BO3HMKHOBEHUHU >KM3HUM Ha 3emiie B HMCTOpUU ecTecTBO3HaHUs. CoBpeMEHHbIE
NPEJCTaBICHUS O BO3HUKHOBEHWHM XHM3HM Ha 3emie. 3HaueHUEe (OTOCHHTE3a M OHOIOTUYECKOTO
KpYroBOpOTa BEIIECTB B Pa3BUTHM KH3HU. OTambl pa3BUTUS >KW3HU Ha 3emie. WMnewm pa3Butus
opraHudeckoro mupa B 6uosnoruu. Yapns JlapBun 00 3BomonMU opranndeckoro mupa. CoBpeMeHHbIe
mpeJicTaBieHusl 00 SBONIOIMM OpraHuyeckoro mupa. Bun, ero kpurepuu u cTpyktypa. IIpomeccs
oOpa3zoBaHusl BHJOB. MakpO3BOMIONMS KaK IPOLECC MOSBICHHUS HAIBHIOBBIX T'PYIIl OPraHHU3MOB.
OcHoBHblE HampaBiIeHUS HSBOJIOUUU. [IpuMepbl SBOJIOLMOHHBIX MPEOOPA3OBAHUM  KUBBIX
opranu3MoB. OCHOBHBIE 3aKOHOMEPHOCTH HBOJIOIUH. YEIOBEK — MPEACTaBUTENb KHUBOTHOTO MHUpA.
DBOJIOIMOHHOE MPOUCXOXKICHUE YeloBeKka. PaHHue 3Tambl SBOMIONMHM yenoBeka. [lo3aHue stambl
HBOJIIOIMK 4YeJloBeKa. YUemoBeYecKre pachl, MX POJACTBO M IPOHMCXOXKACHUE. UEeIOBeK Kak KHUTEJb
O6uocdepsl U ero BIUSHUE Ha IPUPOIY 3EMITH.

O0o0menue n cucreMaTu3anus 3HAHMN 10 TeMe «3aKOHOMEPHOCTU IPOUCXOXKJIEHUS U Pa3BUTHUS
KHU3HU Ha 3emiie».

JlabopaTopuas padora Ne S «IIpucnoco01eHHOCTh OPTraHU3MOB K Cpefie OOUTaAHUS

Tema 5. 3akoHOMEpHOCTH B3aUMOOTHOIIEHU OPraHU3MOB U Cpe/bl
VYcnoBust xu3Hu Ha 3emiie. Cpelibl )KU3HU U 3Kosorndeckue ¢akropsl. OOmMe 3aK0HbI 1EHCTBHS
(bakTOopoB cpeapl HAa OpraHu3MbL. [IpHCHOCOOIEHHOCT, OPTaHU3MOB K JICHCTBHIO (PAKTOPOB CpEIbI.
buornueckue cBszu B mpupone. Ilomymsamus kak ¢opma cymectBoBanus Buua. IlpupogHoe
coobmiectB0 — Ouoreoneno3. buoreomenos3sl, skocucteMbl u Ouochepa. CmMeHa NPUPOTHBIX
cooOuiecTB U ee npuuruHbl. MHOrooOpasue OuoreoneHo30B (3xocucreM) Ha 3emiie. OCHOBHbIE 3aKOHbI
YCTOMUYMBOCTH JKUBOH MPHUPOJIBI. DKOJIOTHUECKHE TPoOIeMbl B bnocdepe. OxpaHa MPUPOIBL.
O06o0u1ieHre u cucTeMaTu3anus 3HaHUH 1Mo TeMe «3aKOHOMEPHOCTH B3aMMOOTHOIICHUN OPraHu3MOB U
CpeasD».
JlabopaTopnasi padora Ne 6 «O1eHKa KauecTBa OKPYXKarOIIEH CpelibI».
IkcekypeusaNel «V3ydeHue u onrcaHue 3K0CUCTEMBI CBOEH MECTHOCTH
HToroBslii KOHTPOIb 3HAHMI Kypca OuoJioruu 9 Kiacca
TeMbl NPOEKTHOM M MCCI1e10BATEIbCKOM AeATeJbHOCTH
1. CymHOCTb XHM3HH U CBOMCTBA KUBOTO.
2. 'unoTe3bl BOSHUKHOBEHUSI )KU3HU.
3. OcHOBHBIE 3TaIlbl BOIIOLUH KU3HH Ha HAIlleH TUIAHETE.
4. Mertoasl ompeneNneHrs BO3pacTa HCKONAEMbIX OCTATKOB, HXIOIPEUIHOCTH W BIUSHUE Ha
KapTUHY 3BOJIIOLIUHN KU3HU Ha IIJIaHETE.
5. Metosibl GUTOMHIUKALMU U UX POJIb B ONPEAEICHUHN 3KOJIOTUYECKOTO COCTOSIHUSI BO3TYIIHOM
cpenpl. OLeHKa COCTOSTHUABO3JyXa B KOHKPETHOM MECTHOCTH.
6. Onpenenenne coUaIbHO-IKOJIOTMUECKUX YCIOBUN KOHKPETHOT'O JKUJIOTO TOMEILEHHUS.
7. IlpakTHKO-OpUEHTUPOBAHHBIN MPOEKT MO OUHUINEHHUIO Y4acTKa Oepera peku, jieca, mapka  T. JI.
8. CocraBieHue mnepedHs HaubOosiee ONAcHBIX (DAKTOPOB 3arps3HEHUS OKpYXKarolled cpeasl B
KOHKPETHOM HAacCEJIEHHOM ITYHKTE.
9. Bupycel. Buepaninue Bonpochl M1 COBpEMEHHBIE OTBETHI HA HUX. HOBBIE BOIIPOCHI.



4. InaHupyeMble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa, Kypca.

JIMYHOCTHBIE, NIPEJMETHBIE U METAIIPEIMETHBIE PE3YJIbTATbI

OCBOEHUS KYPCA.

N3zyuenne kypca «buosorus» B 9 kiacce HampaBiIeHO Ha JOCTHKEHHME CIEAYIOIIMX pe3yJbTaToOB
(ocBOEHUME YHHBEpCATBHBIX YUeOHBIX AelicTBuil — YY /).

JIuunocmmuuie pe3ynromanmol 00y4eHUA .

® OCO3HaHME €IMHCTBA M LEJIOCTHOCTU OKPYXKAIOIIEro MHpPa, BOSMOXXHOCTH €r0 IMO3HAHUS H
00BSICHEHHUS! HA OCHOBE JJOCTH)KEHUH HAyKH,

e C(pOpPMHPOBAHHOCTh IO3HABATENIBHBIX HMHTEPECOB M MOTHBOB, HAlPaBIEHHBIX HA H3y4EHUE
XKUBOW MPHUPOJBI; HUHTEUIEKTYyalbHbIX YMEHHMHM (J10Ka3blBaTh, CTPOMTH PACCYXKJIEHHUS,
aHAJM3UpPOBaTh, CPABHMBATH, JIENAaTh BBIBOJABI U Jp.); ICTETUYECKOIO BOCIPHATHUS KUBBIX
00BEKTOB;

® O0CO3HaHHME TMOTPEOHOCTH M TOTOBHOCTH K CaMOOOpa30BaHMIO, B TOM YHCIE M B pPaMKax
CaMOCTOSITENIbHON AEATEIbHOCTH BHE LIKOJIBI;

® 3HaHME OCHOBHBIX IPUHIMIIOB M IPABUJ OTHOUIEHHS K >KUBOM NPHUPOJE, OCHOB 3710POBOIO
o0pa3a *KHU3HU U 3J0pOBbECOEpEraroIuX TEXHOIOTui;

® OIICHKA XM3HCHHBIX CUTYyallMd ¢ TOYKU 3peHHsl Oe3omacHOro oOpasa >KM3HU U COXPaHEHUS
3JI0pOBBS;

e (GopMHpPOBaHHE 3KOJOIMYECKOI'O MBIIIJICHUSA: YMEHHE OLICHWBAaThb CBOIO JIEATENIBHOCTh U
HOCTYIKU IPYTUX JIIOJIEH C TOUKH 3PEHUSI COXPAaHEHMsI OKPYXKAIOLIEeH cpeabl — rapaHTa *KHU3HH
u Ojaromoiryuus ToAel Ha 3emiie;

® BOCIIUTaHHME POCCUHCKONW TIpa’kIaHCKONM MICHTUYHOCTU: MATPHOTH3Ma, JIOOBU M YBAXKEHHS K
OteuecTBY, UyBCTBa rOpJOCTHU 32 CBOIO Ponuny.

Memanpeomemmuvie pesynomamot  00yuenusa, T.e. CHOPMUPOBAHHOCTb y  OOYyYaroIUXCS
YHHUBEpCAIbHBIX yueOHbIX aAericTBuil (VY [):
IHo3snaBarenbubie YY/I:
e yMeHHs paboTaTh C pa3HBIMH UCTOYHUKAMH WH(OPMAIINY, aHATH3UPOBATH U OLICHUBATh
nH(pOpMaIHIo, TPeoOPa30BHIBATE €€ U3 OHOW (HOPMBI B IPYTYIO;
® YMEHHs COCTaBJIATh TE3UCHI, PA3JIUYHbIE BHJbl IJAHOB (IPOCTBIX, CIOKHBIX U T.IL.),
CTPYKTYpUPOBaTh YUeOHBIN MaTepual, A1aBaTh ONpPEACIICHUS TOHATHH;
® yMEHHS MPOBOJIUTH HAOIIOJCHHS, CTABUTH HJIIEMEHTAPHBIE SKCIIEPUMEHTHI O OOBSCHITH
MOJTyYeHHBIE PE3yJIbTATHI;
® yYMEHHsS CpaBHHMBaTh U KJIacCU(UIMPOBATh, CAMOCTOSTENILHO BBIOMpAs KPUTEPUH JUIS
yKa3aHHbIX JOIMYECKUX OIepaluii;
® yMEHHE CTPOWTH JIOTUYECKHE PACCYXIEHUS, BKIIOYAIOIINE YCTAaHOBIICHHE MPUYUHHO-
CIICICTBEHHEIX CBS3€Hi;
e yMEHHMs cO3[aBaTb CXEMaTHM4YeCKHME€ MOJAEIM C BBIJCJIEHHEM CYIIECTBEHHBIX
XapaKTEPUCTHUK OOBEKTOB;
® yYMEHHs OIpEeNeNATh BO3MOXKHBIE MCTOYHHUKHM HEOOXOAMMBIX CBEAECHUH, NMPOU3BOJIUTH
MOUCK MH(OPMAIINH, AaHATU3UPOBATh U OIIEHUBATh €€ JOCTOBEPHOCTb.
JInynocrHblie YY/I:
® YBAXHUTEIbHOE OTHOIICHUE K OKPY)KAIOLIMM, YMEHHE COOII0IaTh KyJIbTYpY MOBEICHUS
U TEPIUMOCTb IIPU B3aUMOJICHCTBUHU CO B3POCIBIMH U CO CBEPCTHUKAMU;
® CIOCOOHOCTh BHIOMPATH IEJIEBBIE M CMBICIOBBIE YCTAaHOBKH B CBOUX JCHUCTBHUSX H
MOCTYIKAX 110 OTHOIICHHUIO K )KUBOH MPHUPOJIE, 3I0POBBIO0 CBOEMY U OKPYXKAIOIINX;
® O0CO3HaHHME MOTPEOHOCTH B CHPABEAJIMBOM OIICHHBAHUU CBOEH pabOThl U PaOOTHI
OKpY>KaloIINX;
e yMEHHE IIPUMEHSTH ITOJyYCHHbIC 3HAHUS B IPAKTUIECKOH e TETHHOCTH;
® yMEHHE ICTETUYECKH BOCTIPUHIUMATH OOBEKTHI IPHPOIBI;
® oOmpeJeNeHue KU3HEHHBIX [IEHHOCTEH, OpUEHTAINS Ha MOHUMaHUe MPUYUH YCTIEXOB H
HeyJa4 B IeATEIbHOCTH;
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yMEHHE TIPEO0I0JIEBAaTh TPYAHOCTH B MPOIIECCe JOCTHKCHHSI HAMEUYCHHBIX TICJICH.

Pervasitusubie YY/I:

® yMCHHE OpPraHM30BBIBATH CBOIO Y4YEOHYIO JEATEIBHOCTH: OMNPEACIATHh IOCIEA0BATEIbHOCTD
JeWCTBUI M TPOTHO3UPOBATH PE3YIbTAThI PAOOTHI;

® YMEHHUS CaMOCTOSITCJIBHO BBIJBUTAaThb BAPUAHTBI PEILEHUS IOCTABICHHBIX 3a1ad, NPEABUICTD
KOHEUHbIE Pe3yJIbTaThl paboThl, BHIOUPATh CPEACTBA JOCTHKEHUS LIENIH;

e yMeHHsA paboTaTh MO IUIAHY, CBEPATh CBOM JCUCTBUS C LENbI0 U IPU HEOOXOAUMOCTH
UCIPABJIATH OIINOKH CaMOCTOSITENIBHO;

® BJAJCHUE OCHOBAMHM CaMOKOHTPOJII U CaMOOLICHKM IPUHATUSA PEIICHUM M OCYIIECTBIICHHUS
OCO3HaHHOT'O BbIOOPA B yueOHOW U MO3HABATEIbHOMN 1EATEIIEHOCTH.

KommyHukatusubie YY/I:

YMEHHUS CIIyIIaTh M BCTYNATh B JHMAJIOr, Y4aCTBOBATh B KOJUICKTHBHOM OOCYXICHUU
npo0Jem;

YMEHUSI HHTETPUPOBATHCS U CTPOUTH MPOTYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU
U B3POCIIBIMU;

YMCHHA aICKBATHO HUCIIOJB30BATh PCUYCBLIC CPCACTBA MJIA AUCKYCCHUU U apryMCHTaAUU
CBOEH IO3MIIMM, CPABHUBATh TOYKH 3PEHUS, apryMEHTHUPOBATh CBOIO TOYKY 3pEHUS,
OTCTaMBaTh CBOIO MO3UIIHIO.

Ilpeomemmnvie pesynomamol 00yuenus, T.€. yMEHHE OOYyYarOIIMXCS OCYUIECTBIATH YyueOHbIE

IEUCTBUSL:

1. B nmo3naBarenbHOil cdepe:

YV V VVV VY
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MTOHUMATh CMBICIT OMOJIOTHYECKUX TEPMUHOB;

XapaKTepu30BaTh METOABl OMOJOTUYECKOW HayKu (HAOJIFOJICHUE, OSKCIICPUMEHT,
M3MEpEHHE) U OLICHUBATh UX POJIb B TO3HAHHUH KUBOU MPUPOIBL;

OCYILIECTBIIATh 3JIEMEHTapHbIE OMOJIOTHYECKUE UCCIIEI0BAHUS;

MEPEUYUCIISITh CBOMCTBA )KUBOTO;

BBIJICJISITh CYIIECTBEHHBIC TMPU3HAKUA KJIETOK M OPraHU3MOB PACTEHUMH, XUBOTHBIX,
rpu0OOB U OaKTepuii;

OMHCHIBATh MPOIECCHl: OOMEH BEIIECTB M MPEBPAICHUE SHEPTUH, PA3APAKUMOCTb,
pOCT, pa3BUTHE, PA3MHOKEHUE;

paznuuaTh Ha PHUCYHKax, TaOMWIaX W HATypaJbHBIX OOBEKTaX OCHOBHBIC TPYIIIIHI
JKUBBIX OpPraHM3MOB (OaKkTepuu, pacTeHUs, KUBOTHBIC, TPHOBI), a TaKKE OCHOBHBIC
TPYIIIBI pacTeHUH (BOJAOPOCIN, MXH, XBOIIH, TUIAYHBI, TAITOPOTHUKH, TOJIOCEMEHHbIE U
MOKPBITOCEMEHHBIE);

CpaBHUBATHh OMOJIOTHYECKHE OOBEKTHI U MPOIECCHI, JIEIaTh BBIBOJBI U YMO3aKIIOUEHHUS
Ha OCHOBE CPABHEHHMS;

XapaKTEePU30BaTh OCOOCHHOCTU CTPOCHUS U JKU3HEACATEIHHOCTH HM3YUYCHHBIX TPYII
JKUBBIX OPraHU3MOB;

OTIPEIEIATH POJIb B MIPUPOJIE PA3IIMUHBIX TPYIIT OPTaHU3MOB;

OOBSICHSITH POJIb KUBBIX OPTaHU3MOB B KPYrOBOPOTE BEIIECTB B buochepe;

COCTABJISITH DJIEMEHTAPHBIEC MUIIIEBBIC LIETIH;

MIPUBOJIUTH TPUMEPHI MPUCTIOCOOIEHUI OPraHU3MOB K cpeie 00UTaHus U 0OBACHITH UX
3HAYCHHUE;

HaXOJUTh YEpThl, CBHUAETEIHbCTBYIOUIME 00 YCIOKHEHWU U YHOPOUICHUH CTPOCHHS
JKUBBIX OPTaHU3MOB T10 CPaBHEHHIO C TIPEIKAaMU, U 1aBaTh UM OOBSICHEHHE,

OOBSICHATh 3HAYEHUE KUBBIX OPTraHU3MOB B JKU3HH U XO3SIMCTBEHHOH IESATENbHOCTH
YeJI0BEeKa;

pa3nuyath CheJOOHBIE M SAOBHUTHIE TPUOBI, OMAcCHBIC ISl YeNOBEKa PACTeHHH u
JKUBOTHBIX

OTHCHIBATH MOPSAAOK OKa3aHUS MEPBOI JOBpaueOHOM MOMOIIM TOCTPAIaBIINM;

dbopmynupoBaTh TpaBWa TEXHUKHA O€30MACHOCTH B KaOWHETe OWOJIOTMH TIpH
BBITIOJTHEHUH Ta00PAaTOPHBIX paboT;



» TPOBOJIUTH OHMOJOTMYECKHE OIBITHI M IKCIEPUMEHTHI W OOBSICHATH WX PE3YJIbTATHI,
MOJIb30BAThCSl  YBEIMUUTEIBHBIMU TPUOOpPAaMU M HMMETh JJIEMEHTapHbIE HAaBBIKU
MPUTOTOBJICHUS U U3YUYECHHUSI IPENapaToB.

2. B 1IeHHOCTHO-OpUEHTALMOHHOM cdepe:

» JIEMOHCTPHPOBATH 3HAHKE OCHOBHBIX IPABHJI TIOBEACHHUS B IPUPOE U OCHOB 3I0POBOTO
o0pa3a Ku3HHU;

» aHaTM3UPOBATh U OLICHUBATH MOCIICICTBHS JCSITEIHLHOCTH YEIIOBEKA B IPHPO/IE.

3. B cdepe TpynoBoii 1eATENBHOCTH:

» JIeMOHCTPHPOBATH 3HAHKE M COOJIOIATH TpaBUIIa padOThl B KAOMHETE OMOJIOTHH;

» coOmogath mpaBwia pabOThl C OHOJOTHYECKUMH TNPUOOpAaMH M WHCTPYMEHTaMHU
(mpenapoBabHbIE UIJIbl, CKAJIBIIEIH, JIYIIbl, MUKPOCKOIIBI).

4. B chepe pu3HIECKOM TEITEIBHOCTH:

» JIEMOHCTPHPOBATh HABBIKM OKa3aHHs IEPBOIM IOMOIIM IMPHU OTPABICHHU SJOBHTHIMH

rpubamMu ¥ paCTCHUSIMH.
5. B acrernueckoii cdepe:
» YMETh OIICHUBATh C ICTETUYECKOIN TOUKH 3pCHHS O0BEKTHI JKUBOU MTPUPO/IBI.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA
Buinycknux nayuumes:

e  XapakTepu3oBaTh OOLIME OMOJIOTNYECKHE 3aKOHOMEPHOCTH, UX NMPAKTUYECKYIO 3HAUMMOCTb;

e TIPUMEHATH METOJbl OMOJOrMYECKOW HayKu JUIsl H3Y4eHHs OOmMX OMOJIOTHYECKUX
3aKOHOMEPHOCTEH: Ha0JtoJaTh M ONMCHIBATh KJIETKM Ha TOTOBBIX MHKpOIIpenaparax,
9KOCHUCTEMBI CBOCH MECTHOCTH,

e  BIAJCTh COCTABJISAIOUIMMH IPOEKTHOM M MCCIEAOBATENbCKOM NEATEIbHOCTH IO H3Y4YEHHIO
o0muUX OWOJIOTUYECKUX 3aKOHOMEPHOCTEH, CBOWCTBEHHBIX JXHUBOW TMPHPOJE; MPUBOIHUTH
JI0Ka3aTeNbCcTBA HEOOXOIUMOCTH 3alllUThl OKpYXArollel cpenbl; BBLIEIATh OTIMYHUTEIbHbIE
MIPU3HAKU JKUBBIX OpPraHU3MOB; CYIIECTBEHHbIE IPU3HAKW OHOJOTMYECKHX CHUCTEM U
OMOJIOTNYECKUX MPOLIECCOB;

e OpUEHTHPOBATHCS B CHUCTEME I[IO3HABATENBHBIX LIEHHOCTEH: OLEHWBATh WH(GOPMAIHMIO O
JESATEIIbHOCTH YEJIOBEKA B IIPUPOJIE, TIOJIYyYaEMYIO U3 Pa3HBIX HCTOUYHUKOB;

e AHAIM3HUPOBATH U OLICHMBATh NOCIEACTBUS IEATEIBHOCTH YEJIOBEKA B IIPUPOJIE.

Buinyckuux nonyuum 603M04CHOCHb HAYYUMBCA:

e  BBUIBUIaTh THUIIOTE3BI O BO3MOKHBIX MOCIEACTBUAX JAEATEIBHOCTH YEJIOBEKA B DKOCUCTEMAX U
ouocdepe;

e ApPryMEHTHpPOBaTh CBOIO TOUYKY 3PEHHUS B XOA€ IUCKYCCHU MO OOCYKIEHHUIO TII00anbHbBIX
HKOJIOTUYECKUX MPOOIIEM.



TEMATHYECKOE U IOYPOYHOE INIJIAHUPOBAHHUE
1o BMOJIOT'MHA
(npenmer)
Kmace 9
KonuuecTBo yacoB B Heento 68 u.
Bcero 3a nepuoj peanuzanuu pabodeii mporpaMMbl 68 yac.
[1naHOBBIX KOHTPOJIBHBIX YPOKOB 5 4. maGoparopHbix pabor 6 4., skckypcust 1 .

TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KonnyectBo yacoB
No /i HanmMeHoBaHue pa3esioB U TeM KomTponbisie Mpakriseckue OnexTpoHHbIe (IM(POBLIE)
IIPOrpPaMMBI Bcero paGOTEL paGOTEL o0Opa3oBaTeNbHbIE PECYPCHI
1 O0111e 3aKOHOMEPHOCTH KHU3HU 5 1 ﬁgggﬁ;ﬁiﬁ)orﬁ/? f41cc74
2 SIBneHus ¥ 3aKOHOMEPHOCTH )KM3HU Ha 11 1 5 bubnnorexka HOK
KJICTOYHOM YPOBHE https://m.edsoo.ru/7f41cc74
3 3aKOHOMEPHOCTH JKU3HM Ha 18 1 2 bubmuoreka [JOK
OpPraHU3MEHHOM YPOBHE https://m.edsoo.ru/7f41cc74
4 3aKOHOMEPHOCTH MPOUCXOKICHUS U 20 1 1 bubmuoreka [JOK
pa3BUTHUS KU3HH Ha 3eMiie https://m.edsoo.ru/7f41cc74
5 3aKOHOMEPHOCTH B3aHMOOTHOIIEHUH 13 1 1 bubmuoreka [JOK
OPTaHU3MOB M CPEJIBI https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 6
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ITOYPOYHOE IINTAHUPOBAHMHE 9 KJIACC

Ne | HammenoBanue pasgenoBu | ara | Kox- Conepxanue yaeOHOTO MpeaMETa.
o TEM BO
I 4aco
B
Tema 1. O6mme 3akoHoMepHOCTH ku3HU (5 4.) 4 + (1)
1 buonorusa — Hayka o 1 buo¢usuka, OMoXuMusi, reHETHKa,

KUBOM Mupe. BonHsli
“HCTpyKTax 1o Th Ha
pabodem mecre.

2 MeToabl OMOIOTHYECKUX
HCCIEeN0BaHUH.

3 OO01LIMeE CBOMCTBA JKUBBIX
OpPraHU3MOB.

4 Mmuoroo6pasue Gpopm
KHUBBIX OPraHU3MOB.

OMoHMKA.

HayuHoe uccnenoBanue, Hay4HbIN
¢akr, HaOrOICHUE.

CraHoBiieHHE OMOJIOTUU KaK HAYKH.

HaGuronenue, onucanue, u3MepeHue,
WY OIBIT, MOJICINPOBAHHE,
HCTOPHYECKUIT METO], OOIICHAYYHBIE
METO/Ibl, MUKPOCKOIIHS,
¢dororpadupoBaHne U BUACOCHEMKA.

OCHOBHBIE TOHATHS: )KU3Hb, OTKPBITAs
CHCTEMa, HaCJIeICTBEHHOCTb.
H3menunBocTh. OTIHYNTENLHEIC
OCOOCHHOCTH KUBBIX OPTaHU3MOB OT
HEXXUBBIX: STUHBIN MPUHITHIT
OopraHu3aiuu, OOMEH BELIECTB U
sHeprun.OcoO0EHHOCTH Pa3BUTHS:
YIOPSATOYCHHOCTE. [loCcTeTIeHHOCTD,
MOCJIEIOBATEIHFHOCTD, PeATU3aIIHS
HaCJIeJICTBEHHOI HH(opMaIuu.

OCHOBHBIE ITOHATHS: TAKCOH, CUCTEMA,
uepapxusi.

YpoBHU Opranu3aiuu >KuBon
pupoasl. MHOTOOOpa3ne SKUBBIX
opranu3moB. KpaTkas xapakrepucTtuka
€CTECTBEHHOU KJIACCU(DUKAIIUH KUBBIX
opranu3moB. I{apcTBa )KMBOM PUPOIBI

XapakTepucTuka yaeOHou
JEeSITeIbHOCTH y4aIlerocs

HazpiBaTh 1 xapakTepu3oBaTh
pa3IUYHbIC HAyYHBIC 00J1aCTH
Omosorun. XapakTepu3oBarh Pob
OMOJIOTMYECKUX HAYK B MMPAKTHUECKON
JIeITEeILHOCTH JIFOJICH.

OO0OBACHITH Ha3HAYEHUE METOOB
HCCIICIOBAHMS B OHOJIOTHUH.
XapakTepu3oBaTh U CPABHUBATH
METOJTBI MEXKITy COOOiA.

HaspiBaTh 1 XxapakTepu30BaTh
MIPU3HAKH JKUBBIX CYIIECTB.
CpaBHUBAaTH

CBOWCTBA HUBBIX OPTaHU3MOB H Tell
HEXMBOM TPUPOBI, 1€NaTh BHIBOJBI.

Pasnuuarh yeTsipe cpebl )KU3HH B
ouocdepe. XapakTepr3oBaTh
OTJIIMYHUTENbHBIE OCOOCHHOCTH
MpeJICTaBUTENIEN Pa3HbIX [IAPCTB KUBOU
npupoabl. OOBACHIATH 0COOCHHOCTH
CTPOCHUS U )KU3HEACATEIILHOCTH BUPY-
coB. OnpenensaTs MOHATHE

Homarinee
3a/1aHne

§1

§2

§3

§ 4



O0o01enue u
cHUCTEeMAaTH3alNA 3HAHMIT
o teMe «O01ue
3aKOHOMEPHOCTH KUZHI.
BxoaHasi KOHTPOJIbHAS
padora Nel

CraHoBJIeHHE OMOJIOTHH KaK HaYyKH.
MeTo/1bI OMOJIOrHYECKUX
nccienosanuii. O0muMe cBOCTBA
JKUBBIX Opranu3MoB. MHorooopasue
($hOpM KUBBIX OPraHU3MOB

Tema 2. SIBJIeHUS ¥ 3AKOHOMEPHOCTH KU3HH HA KJIeTOYHOM ypoBHe (11 1) 9 + (2)

6

MHuoroo6pasue KJICTOK.
Jlabopamopnas paboma
Ne 1 «Mnoeoobpasue
KIeMmOK 3YKapuom.
Cpasnenue pacmumenbHbix
U HCUBOMHBIX KIIEMOK Y.

XUMHUUYECKHE BEIIECTBA B
KJIETKE

OcHoBHbIC TTOHATHA: OCHOBHEIC
TMTOJIO’KEHUS KIIETOYHOM TeOpuH
T.lIBanna u M.I1InetineHa,
MPOKAPUOTHI, DYKAPUOTHI,
KrneTka-ocHOBHAs CTpyKTypHast
enuHuIa oprann3mMoB. KieTka kak
ouocucTeMa

OcHoBHbIe TOHATHS: OCOOEHHOCTH
XUMHYECKOTO COCTaBa KIETKH. MUKpoO-
Y MaKpORJIEMEHTHI, UX BKJIaJ B
00pa3oBaHUH OPraHUYECKUX U
HEOPTraHUYECKUX MOJIEKYJI JKUBOTO
BEISCTBA.

Posp HEeopraHmdecKux BEMIECTB: BOA,
MUHEpaJIbHbIE COJU.

«ouocucreMa. XapaKTepI/IBOBaTL
CTPYKTYPHBIC YPOBHU OpraHu3aliun
KU3HU.

OOBACHSTH POJIb OMOJIOTHH B KU3HH
YyeJoBeKa. XapaKkTepu3oBaTh
cBolicTBa xuBOro. OBnaneBarhb
yYMEHHEM apryMEHTHUPOBATh CBOIO
TOYKY 3pEHUS IPH 00CYKACHUH
IIPOOJIEMHBIX BOIIPOCOB TEMBI,
BBITIOJIHSISI HTOTOBBIC 3aJaHUSI.
Haxonuts B HTEpHETE
JOTOJTHUTENIBbHY0 HHPOPMALHIO

00 yueHBIX-0HOJIOrax.

Onpenenars OTANYUTENbHBIC TPU3HAKT
KIJIETOK IMPOKAPUOT U 3YKAPHOT.
[IpuBOANTH IPUMEPHI OPraHU3MOB
MIPOKAPUOT U 3YKAPHOT.
XapakTepru30BaTh CyIIeCTBEHHBIS
NPU3HAKY JKU3HEEATSITLHOCTH
CBOOOTHOKHMBYIIEH KICTKU U KIETKH,
BXOJISIIIEH B cocTaB TKaHU. HaszpIBaTh
MMEHA YUCHBIX, OJIOKHBIINX HAYAIIO
u3y4eHuto KiaeTku. CpaBHUBATh
CTPOEHHE PACTUTEILHBIX U JKUBOTHBIX
KIIETOK.

PaznuyaTh 1 Ha3BIBATh OCHOBHBIE
HEOPTaHWYECKUE H OPTaHUYECKUE
BelecTBa KieTku. OObsACHATE
(hyHKIIUH BOZBI, MHHEPAITEHBIX
BCIIECTB,

OCJIKOB, YTIIEBOIOB, JIUITHUIIOB
HYKJIEHHOBBIX KHCIIOT B KJIETKE.
CpaBHUBaTh XUMUYECKUH COCTaB
KJIETOK JKUBBIX OPTaHU3MOB H TEI
HEXHUBOU IIPUPO/IBI, J€IaTh BHIBOIBI.

§ 1-4

§5

§6



8 CtpoeHue KIETKH.

9 OpraHou/ipl KJIETKU U UX
byHKIHH.

10 OOMeH BelecTB — OCHOBA

CYIICCTBOBAHUSA KIICTKH

11 Buocuunres Oenka
B JKUBOU KJIETKE.

Crtpoenue kinerku. CTpoeHHE U
(GYHKIMH pa, TIa3MaTHIeCKON
MeMOpaHbI, ITUTOILIa3Mbl. OpraHouIb,
BKITFOYCHHUSI.

MemOpaHHBIE OpraHOUIBL:
OHI0IITa3MaTHYECKas CETh, BaKyOJIb,
Kommnexc [Nonpmku, nusocoma,
MUTOXOHJIPUS, TJIACTH/A.
HememOpaHHBIE OpraHONIBL:
pubocoma, KIeTOUHBIH LEHTP,
LIEHTPUOJIU, PECHUYKU U KIYTUKH,
IIUTOCKEJIET.

AccUMUIIAIS, TUCCUMUIISAIINS,
(hepMeHT.

OOMeH BelecTB U peBpalieHue
SHEPruun — MpU3HaK XUBBIX
OpraHU3MOB. ACCUMUIISIUS U
JUCCUMILISINS — IPOTHBOIIOJIOKHBIC
TIPOIIECCHI.

I'eH, reHeTHYECKUI KO, TPUILIET,
KOJOH, aHTHKOJOH, ITOJIMCOMA,
TPaAHCIISIUS, TPAHCKPUIILIUSL.
CBoliCTBa reHETHUECKOr0 KOJIa:
M30BITOYHOCTD, CHICHH(DUIHOCTD,
YHUBEPCAIBbHOCTb.

MexaHU3MBI TPAHCIISITUN 1
TpaHcKpumiuu. [lpuaImn
KOMILTUMEHTapHOCTU. Peanu3zanus
HACJICJICTBEHHOH HH(OpMAaIuu.

Pa3znnuaTe OCHOBHBIE YaCTH KJIETKH.
Ha3seiBate 1 00BACHATH
CYIIIECTBEHHBIC MPU3HAKU BCEX
yactel kieTku. CpaBHUBATh
0COOEHHOCTH

KJIETOK PACTEHHUU U )KUBOTHBIX.

BriiensaTe ¥ Ha3bIBaTh CYIIECTBEHHBIC
MIPU3HAKU CTPOCHUS OPTaHOUIOB.
Paznmuyath opraHOuIbI KJIIETKH Ha
pucyHke yueOHnka. OObSICHATH
(YHKIUYU OTIENBHBIX OPraHOUIOB B
KHU3HEISSTEITPHOCTH PACTUTEIHHON

Y XKUBOTHOMU KJIETOK.

Onpenenars NOHATHE «OOMEH
BEIIECTBY. Y CTAHABJIMBAThH Pa3INIKe
MMOHATUI «aCCHUMWIIALIHAS U
«ITUCCUMUIIAIUSY. XapaKTepu30BaTh U
CPaBHMBATH POJIb ACCUMIISIIUH U
JUCCUMUIISIIIAN B )KU3HEAEATENEHOCTH
KJIETKH, JIeJIaTh BEIBOJBI HA OCHOBE
cpaBHeHHs. OOBICHATH posib AT kak
YHUBEPCATBHOTO NMEPEHOCUUKA U
HAKOMUTENS SHEPTHU. XapaKTepu3o-
BaTh YHEPIreTUYECKOE 3HAYCHUE OOMEeHa
BEIIECTRB JUTS KJICTKH U OpraHu3Ma.

OnpeensTh NOHATHE «OMOCUHTE3
Oenka». BeIoeasaTh U Ha3bIBaTh
OCHOBHBIX YYaCTHHKOB OMOCHHTE32
Oenka B KJeTKe. Pasmnuath u
XapaKTepPU30BaTh ATAIbl OHOCHHTE3a
OejiKa B KJIETKE.

§7

§8

§9

§ 10

10



12

13

14

15

16

buocunres yrineBoioB —
¢dorocunres.

O0ecrieueHue KIETOK
SHEprueH.

Pa3sMHOXeHHUE KIETKA U €€
SKU3HEHHBIN 1IHKII.

JlabopaTropnass  pabora
Ne2 «Paccmampusanue
MUKponpenapamos c
O0eNAWUMUCS KTeMKAMUY

O0o0menue u
cHUcCTeMaTH3alus 3HAHU

[Muranwue, horocuntes, GOTONU3.
[Tutranue. Pa3nuuus opraHu3mMoB 1O
criocoby nutanusi. Dotocunres. Ponp
nmurMeHTa xjaopodmmia. Kocmudeckas
POJIb 3€JIEHBIX PaCTCHU.
Xioporactel. CBeTOBast U TEMHOBAS
¢da3sl hoTOCHHTE3A.

I'mukonus, OpoxeHue, JbIXaHHeE.
OO0ecnieyeHue KIETKA SHEPTHEH B
nporecce JpIxaHus. buonornueckoe
oKucieHue. Pe3ynbrarel
npeoOpa30BaHUs SHEPTUH.

DTanbl SHEPreTUUYECKOro oOMeHa

MuToTHYeCKUI TUKII, UHTEpdasa,
MHTO3, PEAYIIMKALIUS, XPOMATH/IBI.
Jlenenue KIeTKHU 3yKapuoT.
buosiornyeckuii CMbIC U 3HAUEHUE
MHUTO3a. JlesieHne KIeTKu
MPOKAPHOT.

MuTtotrnyeckuit UK, (has3bl
JIeJIeHUs KJIeTKU, MHTepdaza, MUTO3,
peayInauKaius, XpoMaTUabl.
[lenenue KIeTKH 3yKapuoT.
buonornyeckuii CMbICI U 3HaYEHUE
MHUTO3A.

Onpenensats NoHATHE «(HOTOCUHTE3Y.
CpaBHuBaTh cTagnu (OTOCUHTE3A,
JIeNIaTh BBIBOZBI HA OCHOBE CPaBHEHUSI.
XapakTepru3oBaTh 3HAUCHUE
(hoTocuHTE3a ISl pACTUTEIBHOMN
KJIETKH U TIPUPOJBI B IIETIOM

OmnpenensiTe NOHSITHE KKIETOUYHOE
nbixanue». CpaBHUBATh CTaAUU
KJIETOYHOT'O JBIXaHHUS U JI€NaTh
BBIBOJIbI. XapaKTepU30BaTh 3HAUCHHUE
KJICTOYHOT'O AbIXaHMS AJISI KIIETKHU U
opranusma. BeIIBIATH CXOACTBO U
pa3nu4us AbIXaHUs 1 POTOCHHTE3A.
XapakTepu3oBaTh 3HAUECHHUE
pa3MHoOxeHus kieTku. CpaBHUBAThH
JeJICHUE KJIETKU POKapHOT U
9YKapHOT, AeaTh BHIBOJBI HA OCHOBE
cpaBHeHus. OnpenensaTs NOHATHS
«MUTO3», «KJICTOYHBINA IIUKID).
OOBACHATH MEXaHNU3M PACIPEACICHUS
HACcJICICTBEHHOI0 MaTepuana MexKIy
JIBYMsI TOYEPHUMU KJIETKaMH y
MIPOKAPHOT U 3yKapHOT.

Ha3biBaTh U XapakTepu30BaTh
CTaJUH KJIIETOYHOTO IIHKJIA.
Habmtonate 1 onuceIBaTh
JETISIIIAECS KIIETKH TI0 TOTOBBIM
MHUKponpenapataMm. @UKCUpPOBaTh
pe3yabTaThl HAOTIOICHUH,
(opMyIHpOBATH BHIBOJIBI.
CobmronaTh paBuiIa paboTH B
KabuHeTe, oOpaleHus ¢ 1abopa-
TOPHBIM 000PYAOBAHUEM.

HUcnonb3oBaTh HHPOPMALTUOHHbIE
pecypcHl ISl TOATOTOBKH MPE3eHTaNi

§ 11

§ 12

§ 13

§ 13,
opopMUTH
/p

§5-13

11



1o TeMe «3aKOHOMEPHOCTH

KH3HHU Ha KJICTOYHOM

ypoBHe». KoHTpoabHas

paGora Ne2.

Tema 3. 3aKOHOMEPHOCTH KU3HU HA OPraHM3MeHHOM ypoBHe (18 u). 16 + (2)

17

18
P/x

19
P/K

Opranu3M — OTKpBITast
KUBas cucrema (Ouocu-
cTema).

[IpuMHTHBHBIE OPTaHU3MBI.

P/K. Dxonozus u 300pogve
yenoeeKka 6
Cmaspononvckom Kpae.

PacturensHblit
OpraHu3M U ero
0COOEHHOCTH.

OpraHu3Mebl- 3JIeMEHTapHBIC
CTPYKTYpHBIE CTUHHIIBI )KU3HHU,
OmocucTeMa «OpraHu3M»,
CcaMOpeTyJISALus, TyMOpaJbHas
perymsiius, GuTOropMOoHbI, HEpBHAs
perymsius, HeWporyMopanbHas
peryisinus, romeocras.

®opMBbI OpraHU3MOB:
OJTHOKJIETOYHBIE, MHOTOKJICTOYHEIE
Y HEKJIETOYHBIC; ITaHOOAKTEPHHU U
BUPYCBI, aBTOTPO(DBI U
reTepoTpodsl, a3poObl U aHAIPOOHI,
OaxkTepuodary.

PocToBble nBIDKEHNS,
cJI0eBHUIIe(TaJIJIOM ), BETETaTUBHBIE U
PENPOYKTUBHBIE OpTaHbl, JOTOCHHTE3,
IBIXaHUE, OCHOBHAs, cToJI04aTas,
ry0uaTas TKaHb, TPaHCTIMPALHSL,
MHHEPAJIbHOC ITAaHUEC, TPAHCIIOPT
BEIIECTB, KcuieMa, (haosma,
MEpHCTEMBI, OECIION0€E U N10JI0BOE
pa3MHOXEHHE, YepeJOBaHNE

n COO6H.ICHHI>1 10 MaTcepuajiaM TECMbIL

XapakTepru30BaTh )KUBOM OpraHU3M Kak
4acTh OMOCUCTEMBL. BriaemnsTh
CYIIECTBEHHbIC TPU3HAKU OMOCUCTEMBI
«OpraHu3m»: 0OMEH BEIIECTB U
MpeBpaIlCHHs YHEPTUH, TTUTAHHE,
JIBIXaHUE, TPAHCIIOPT BEIIECTB, CBSA3H

¢ BHeHel cpenoii. OOBSICHATH
I[EJIOCTHOCTh U OTKPBITOCTh OHOCHCTE-
MbI. XapaKkTepH30BaTh CIOCOOHOCTh
OMOCUCTEMBI K PETYJISILIMK TIPOIECCOB
JKU3HEACSITCILHOCTH.

Briensarts cyniecTBeHHbIE TPU3HAKH
OakTepuii, HIMaHOOAKTEPHUI H BUPYCOB.
OOBACHATH (Ha KOHKPETHBIX
IIpUMepax) CTPOCHHE U 3HaUYEHHUE
OakTepuii, IMaHOOAKTEPHUI U BUPYCOB.
PaccmarpuBaTh U OOBSCHSTS 110
PHCYHKY y4eOHHKA IIPOIIECC
NPOHUKHOBEHHS BUPYCa B KIIETKY U €r0
pasmHokeHus. [IpuBoINTH MpUMEPHI
3a00JIeBaHNUi1, BBI3BIBAEMBIX
OaKTepHUsIMU U BUPYCaAMHU.

Brinenste 1 00001aTh CynecTBEHHbIE
IIPU3HAKH PACTEHUI U PACTUTEIIBHON
KJIETKU. XapaKTepu30BaTh
0COOEHHOCTH IPOLIECCOB
KU3HEAESITEIbHOCTH PACTEHUH!
MUTAHUS, JIbIXaHus, (POTOCUHTE3A,
pa3MHoOxeHus1. CpaBHUBATh 3HAUEHHE
MIOJIOBOT'O U OECIoIoro crnoco0oB
Pa3MHOXKEHUS paCTeHHMH, AeaTh

§ 14

§15

§16
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20
MHoroo6pasue

P/x | pacrenmii u nx sHadenue B
npupoge. P/k. «Peokue
8uovl pacmenuti Cmasgpon.
Kpasy.

21 Opranu3mMel
apcTBa rpu0oB U
JIMIIAMHUKOB.

22 JKHBOTHBIN OpraHu3M U €0
0COOEHHOCTH.

MIOKOJIEHUH, CIIOPOHT, raMeTO(HT.

Huzmwue u Boiciue pacteHus,
CIIOPOBBIE U CEMEHHBIC PACTEHUS,
BOJIOPOCJIH, MOXOBH/IHBIE,
MaropPOTHUKH, XBOIIIH, TUIAYHBI,
otaen I'onoceMeHHbIe, OTACT
[TokpsiTOCEMEHHBIE, JiK [[BeTKOBEIE.

['pubHuIa(MuLienuit), rud, J0KHAS
TKaHb, OJTHOKJICTOYHBIE TPHUOBI,
TUIECHEBBIC TPUOBI, IIISATIOYHBIC
rpuOBI, TAPa3UTHYECKUE TPUOHI,
MUKOJIOTHSI, TUIIBI
JTUIIAWHUKOB,(JINCTOBATHIE,
KYCTHCTBIE, OOpOIOBUTHBIE).

Oco0eHHOCTH KUBOTHBIX
OpPraHU3MOB: PUHAIEKHOCTD K
AyKapuoTam, reTepoTpopHOCTS,
CHOCOOHOCTh K aKTUBHOMY
nepeIBUKEHHIO, 3a00Ta

0 MTOTOMCTBE, ITOCTPOMKA KHITHUILL
rHé3, HOD). JleneHne KUBOTHBIX 10
croco0am J0OBIBaHUS MHIIH:

BBIBOJbI HA OCHOBC CpaBHCHUA.

OOBSICHATH POJIb PA3IMYHBIX PACTCHUI
B OKM3HM  4enoBeka. [IpuBOAUTH
MIPUMEPBI Pa3HBIX croco0oB
Pa3MHOKEHHS PACTEHUMN B XO3SUCTBE U
B mpupone. Brimensate m 0000maTh
CYIIECTBCHHbIC TMPHU3HAKU PACTECHUH
pasHBIX TPYMN, HPUBOAUTH TPUMEPHI
3TUX pacTeHuil. BermemsiTe 1 00600maTs
OCOOCHHOCTH CTPOCHUSI CIIOPOBBIX U
CEMEHHBIX pacteHud. Paznuyate wu
Ha3pIBaTh  OpraHbl  pacTeHW  Ha
HATYpPaJbHBIX OOBEKTaX W TaOJMIaX.
CpaBHI/IBaTb 3HAa4YCHHUEC CEMCHHU U CIIOp B
SKU3HU PACTECHUU.

Briensarts 1 xapakTepu30BaTh
CYILECTBEHHBIE TIPH3HAKH CTPOCHHUS U
MIPOLIECCOB KHU3HEIEATEINEHOCTH
rpruOOB U TMIIAHHIUKOB HA KOHKPETHBIX
npumepax. CpaBHUBAaTh CTPOCHUE
rpubOB CO CTPOSHUEM PACTEHUH,
JKUBOTHBIX U JIUIIAHHUKOB, JAeTaTh
BBIBOJIBI. XapaKTepU30BaTh 3HAYCHNE
rprOOB ¥ JIMIIAHUKOB TSI IPUPOJIBI U
yenoBeka. OTMeuaTh OMacHOCTb
STOBUTHIX TPUOOB U HEOOXOIMMOCTh
3HAHUA paBwil cOopa TpuOOB B
TIPUPOJIE.

Beigensats 1 000011aTh CyIIecTBeHHbIE
NPU3HAKKA CTPOCHUS U TIPOIIECCOB
KU3HEESATEITPHOCTH JKUBOTHBIX.
Habnronath 1 onmuchIBaTh OBEICHUE
XKHUBOTHBIX. Ha3pIBaTh KOHKpETHBIC
MIPUMEPHI PA3TUYHBIX JTUKHX KUBOTHBIX
1 HanboJiee pacmpoCTpaHEeHHBIX
JOMAIIHUX >KUBOTHBIX. OOBSICHATH
POJIb Pa3INYHBIX KUBOTHBIX B )KU3HU

§17

§18

§19



23 Pa3zHoo0Opasue KMBOTHBIX.

P/x. Peoxue suowi
P/x | yeusommuvix
Cmaspononvbckoeo kpas

24 CpaBHeHHE CBOWCTB
OopraHu3Ma 4ejoBeKa 1
SKUBOTHBIX

25 PasMmHOXeHMEe JKUBBIX
OpraHu3MOB

PaCTUTCIbHOAAHBIC, XUIITHBIC,
napasuTU4ICCKUcC, najgajibluiuKu,
BCCAIHBIC

JleneHue )XMBOTHBIX Ha JIBa
noauapctsa: [Ipocreitmue u
Mmuoroxkierounbie. OCOOCHHOCTH
MIPOCTEUIINX: PaCIPOCTPaHEHHE,
MUTaHUE, IEPEeABUKECHUE.
MHOTrOKJIETOYHBIE )KHBOTHLIE:
0eCI03BOHOYHEIC U IO3BOHOYHEIE.
OCc0oOCHHOCTH Pa3HBIX THIIOB
0EeCII03BOHOYHBIX KUBOTHBIX.
OcobenHocTH THITa XOPA0BHIC

O0600mIeHne paHee H3YYEeHHOTO
marepuaina. CX0JICTBO 4eI0BEKa U
JKUBOTHBIX. OTIMYHE YeT0BeKa OT
JKUBOTHBIX. CHCTEMBI OPTraHoB y
YeJI0BeKa KaK OpraHu3Ma:
MMUIIeBapyUTCIIbHAsA, AbIXaTCIIbHAasd,
KPOBEHOCHasl, BeIeNUTENbHAs. OpraHbl
YYBCTB. Y MCTBEHHBIE CIIOCOOHOCTH
yesioBeka. [IpuunHsel,
00yCJI0BIMBaIOLINE COLUAIBHbIE
CBOWCTBA YeNIOBEKa

THmbI pa3MHOXKEHHS: TTOJIOBOE U
becmosroe. OCOOCHHOCTH TTOJIOBOTO
Pa3MHOKEHUS: CIIUIHUE MY)KCKUX U
KEHCKHX I'aMeT, OIUIOJ0TBOPEHHE,
oOpa3oBanwue 3urotkl. becronoe
pa3MHOKEHHUE: BEreTaTUBHOE,
00paszoBaHmeE CIIOP, ACIICHUE KIETKH
HajBoe. bruonornveckoe 3Ha4YeHNE
MTOJIOBOTO U OECIOJIOT0 Pa3MHOXKECHHS.

YenoBeKa. XapaKTepu30BaTh CIIOCOOBI
MIUTaHUsI, pacceIeHns, IepeKUBaHN
HeOIaronpuaATHBIX yCIOBUH 1
MIOCTPOMKH KHUJIHUIL >KHBOTHBIMH.

XapaKkTepru30BaTh POCT U Pa3BUTHE § 20
KMBOTHBIX (Ha ITpUMepe Kiracca
Hacexowmblie u Tima XopaoBsie).
BBIABIATE TpHUHAUICKHOCTD )KUBOTHBIX
K ONpeNeNIeHHONW CUCTEeMaTHYECKON
rpymie (knaccupukanun). Paznuyare
Ha HAaTypaJbHBIX 00bEKTaxX 1 Tabaunax
OpTraHbl ¥ CUCTEMbI OPTAaHOB KHBOTHBIX
Pa3HBIX THIIOB U KJIACCOB, HAauOOIIEe
pacmpoCTpaHEHHBIX JOMAITHUX
’KMBOTHBIX M )KHBOTHBIX, OTTACHBIX IS
yenoseka. I[IpuBoauTh
JI0Ka3aTeNbCTBA

IIpuBoaUTH NOKA3aTENbCTBA POACTBA § 21
YeJI0BeKa ¢ MIICKOMUTAIOIIUMU
KUBOTHBIMH. BBISBIATE 1 Ha3bIBaTh
KJICTKHU, TKAHU, OPTAaHbI U CUCTEMBI
OpraHoB YeJOBeKa Ha PUCYHKAX
yueOHuKa 1 Tabnunax. CpaBHUBATh
KJIETKU, TKAaHU OpraHh3Ma 4elloBeKa U
’KMBOTHBIX, JIeNIaTh BEIBOJBL. BhIiensTh
0Cc00EHHOCTH OMOJIOTHYECKOH TPUPOIBI
YeJIOBEeKa U €ro COUUaIbHON CYITHOCTH,
JIeTIaTh BBIBOJIBI

BriaensTe u xapakTepu3oBaTh § 22
CYIIECTBCHHbIE IPU3HAKH IBYX THUIIOB
Pa3MHOKEHHUSI OPTaHU3MOB.

CpaBHHBATH MIOJIOBOE U Oecroioe
Pa3MHOXXEHUE, JKEHCKUE U MYKCKHE

TIOJIOBBIE KJIETKH, JIEJIaTh BHIBOJIBI.

OOBACHATH POJIb OTUTOIOTBOPEHUS U
00pa3oBaHMs 3UTOTHI B Pa3BUTHH

XKHUBOT'O MUpa. BBISABIATE 1

14



26

27

NunuBunyanbHOE pa3BUTHE
OpPraHHU3MOB

OO6pazoBaHue MOJIOBBIX
KJIeToK. Meiio3

CMeHa [TOKOJIEeHUH — O€eCIIoIoro u
MOJIOBOTO — Y >KUBOTHBIX U PaCTCHUN

[Tonsitue 06 onrorenese. [lepnoer
OHTOT€HEe3a: SMOPHOHAIBHBIN U
nocTAIMOpUOHANBHBIN. CTaguu
pa3BUTHS YMOPUOHA: 3UTOTA,
Ipo0JIeHre, racTpylia ¢
nuddepeHmanuen KJIeToK Ha
AKTOJICPMY, JHTOACPMY U
Me30/IepMy, OpTraHOTeHE3.
Oco0eHHOCTH ITpoLiecca pa3BUTHS
AMOpHOHA, €ro 3aBUCUMOCTH OT
cpenbl. OcoO0eHHOCTH
MOCTAMOPUOHAIBHOTO Pa3BUTHSL.
Pa3BuTHE )KUBOTHBIX OPTaHU3MOB C
npeBpalleHreM 1 6e3 mpeBpaleHus

IlousTre 0 AUIIIOUIHOM U
rarmionIHOM HabOpe XPOMOCOM B
KieTke. JKeHCKHe U MyKCKHE
MMOJIOBEIE KJIETKH — raMeThl. Meio3
KaK OCOOBIN THUII IeJICHUS KIIETKH.
IIepBoe 1 BTOpOE EneHnE MENO03A.
IlonsiTHE O ciepMaroreHese u
OOreHe3e

XapaKTepu30BaTh MOJIOBOE U Oecronoe
MOKOJICHHUS Y MAllOPOTHHUKA MO0 PUCYHKY
yueOHuKa. XapakTepru3oBaTh 3HaUCHHE
II0JIOBOTO U OECIO0JIOTO MTOKOIEHUH y
pacTeHuii 1 JKUBOTHBIX. PackpriBaTh
OMOJIOrNYECKOe IPEUMYILECTBO
II0JIOBOTO Pa3MHOXKEHHUS.

OnpenensaTs NOHATHE KOHTOTEHE3. §23
Beinensats u cpaBHUBaTH
CYILECTBEHHBIE MPU3HAKH JIBYX
HEepHO0B OHTOreHe3a. OOBACHAT
MPOLIECCHI PAa3BUTHS H POCTa
MHOT'OKJIETOYHOT'O OpraHu3Ma.
CpaBHUBaTh U XapaKTEepPHU30BaTh
3HAYCHHE OCHOBHBIX TAIIOB Pa3BHTHS
amMOpronHa. OOBSICHATH 3aBUCIMOCTh
pa3BuTHS IMOPHOHA OT
HACJIEACTBEHHOI'O MaTepuaa u
yCIIOBHM BHeMTHEH cpenbl. OOBICHATH
Ha IpUMepe HaCEKOMBIX Pa3BUTHE C
IMOJIHBIM M HEIIOJIHBIM ITPEBPALLICHUCM.
HaspIBaTh 1 XapakTepH30BaTh CTaIUH
pOCTa M Pa3BUTHS Y JISTYIIKH.

HaspiBaTh ¥ XapakTepu3oBaTh )keHckue | § 24
U MY>KCKHE TIOJIOBBIE KJIETKH,
JUIIIONAHBIC U IallJIOUIHBIC KIICTKU
oprau3moB. OnpeaensaTs MOHAT
JIUIJIOWAHBIE U TallJIONAHbIE KIETKU
oprann3MoB. OnpeaensaTh MOHITHE
«Meo3». XapakTepu30BaTh U
CpaBHHUBATh IIEPBOE M BTOPOE JICIICHHUE
MeHo03a, AeJIaTh BRIBOABL. Pa3mnaaTh
MIOHSTHA «CTIEPMATOTeHE3» U
«0OTreHe3». AHAIM3UPOBATh U
OLIEHMBATh OUOJIOTHYECKYIO POJIb
Meno3a.
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28

29

30

31

N3ydenune mexanuzma
HACJIEICTBEHHOCTH

IIpoMe:xxyTOYHBII
KOHTPOJIb 3HAHNH Ne3
«3aKOHOMEPHOCTH KU3HU
Ha OPraHU3MEHHOM
YPOBHE.

OcHOBHEBIE
3aKOHOMEPHOCTH
HACJICIOBaHUS MPU3HAKOB
y OpraHU3MOB.

3aKOHOMEPHOCTH
U3MEHYUBOCTH.
JlabopaTopnas padora
Ne 3 «BrisiBnenue
HAaCJIEACTBEHHBIX U
HEHACJIeJICTBEHHBIX
MPU3HAKOB y PAaCTCHUH
pa3HBIX BUTOBY

HenacnencrBennas
NU3MCHYUBOCTD.
JlabopaTop. pabora Ne4

Hauano ncciaengoBanuii
HACJIEJICTBEHHOCTH OPTaHU3MOB.
ITepBoiit HayuHbldd TpyA I'. Menaenst
Y €ro 3HaueHue. JlocTrxKeHus
COBPEMEHHBIX UCCIIEIOBAHUM
HACJIEJICTBEHHOCTH OPTaHU3MOB.
YcnoBus Ui aKTUBHOTO Pa3BUTHUS
MCCJIeI0BAaHUI HACJIEICTBEHHOCTH B
XX B.

[TonsiTve 0 HACIIEICTBEHHOCTH U
crocobax mepeaavyu MpU3HaKoOB OT
poaureneit notomctBy. Habop
XpoMocoM B opranusme. ['en u ero
cBoiicTBa. ['eHoTHII U1 peHOTHII.
N3MeHunBOCTD U €€

MIPOSIBJICHUE B OpPraHU3MeE

ITousTre 06 U3MEHUYUBOCTH U €€
POJIM JIsI OPTaHU3MOB.
Hacnencreenuas

Y HEeHaCJIEACTBCHHAs
H3MEHYNBOCTb.

Tune! HacIeACTBEHHOM
(reHOTUNHNYECKOM ) N3BMEHYUBOCTHU:
MyTalMOHHAas, KOMOMHATHBHASI.

ITousTue o HeHACIIEACTBEHHOMI
(peHOTHTIIIIUECKOIT) NU3MEHYUBOCTH, €&
MIPOSIBIIEHUH y OPTaHU3MOB U POJIM B UX

XapakTepru30BaTh 3TaIbl U3yUEHUS § 25
HACJIEICTBEHHOCTH OPTraHU3MOB.

OOBACHATH CYIIIECTBEHHBIH BKIIA B
HICCIIEJOBAHNS HACIICICTBEHHOCTH

u u3MeHuuBoCTH I'. Mennens.

BruIsSBIATD U XapaKTepU30BaTh

COBPEMEHHBIC JOCTHKEHUS HAYKU B
HUCCIICAOBAHUSIX HACICICTBEHHOCTH U
U3MEHYUBOCTH.

CpaBHHMBATH MOHSTHS § 26
«HACIIEICTBEHHOCTD) U
«U3MEHYHUBOCTHY». OOBSICHSITH
MeXaHH3MbI IepeIadn
HACIICJICTBEHHOCTH Y OPTaHU3MOB.
OnpeensTh MOHSTHS «T€H»,
«TEHOTHUID), «peHOTUT». [I[PUBOIUTH
[PUMEPBI TIPOSIBIICHHS
HACIICJICTBEHHOCTH M H3MEHUHBOCTH
OpraHu3MOB. BbISBIIATS, HAOTIOATH,
OIKCHIBATH MIPU3HAKH TPOSBICHHS
HACIIC/ICTBEHHBIX CBOWCTB OPTaHM3MOB
¥ UX U3MEHYHBOCTH.

BriensTe cylniecTBEHHbIE TPU3HAKU § 27
M3MEeHYMBOCTH. Ha3bIBaTh M OOBICHATH
IIPUYHHBI HACJIEICTBEHHON

n3MeHunBocTU. CpaBHUBATH

MIPOSIBIICHNE HACIIEICTBEHHOH U
HEHACJICJCTBEHHON N3MEHUNBOCTHU
opraan3MoB. OOBSCHSATH PUINHBI
MPOSIBICHUS PA3JIMYHBIX BUIOB

MYTaITMOHHON N3MEHUYHNBOCTH.

OrnpeaensaTh MOHATHE «KMYTareH.

BBIsSBISATE IpU3HAKU §28
HEHACJIEICTBEHHON M3MEHYHBOCTH.
Ha3zbIBath 11 OOBSCHATH MPHYNHBI
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P/x

32
P/

33

«M3ydyeHne n3MEHYHBOCTH
Yy OpraHu3MOB» (Ha
npumepe Mecmuvix 6U008)

OCHOBBI ceNeKIuu
Opranu3moB. P/k
«Cenexyuonnas paboma 8
Kpaey.

O000menue u
cucTeMaTH3alnus 3HAHMUI
0 TeMe «3aKOHOMEPHOCTHU
YKU3HHM Ha OPTaHHU3MEHHOM
YPOBHEY.

KHU3HECACATCIBbHOCTH. 3HAKOMCTBO C
npuMepamMmun HCHACJIEICTBECHHOM
HN3MCHYUBOCTHU Y paCTCHHﬁ n
KHUBOTHBIX.

[Tonstue o cenexkuuu. Uctopus pas
BuTHA cenekiun. CesleKkiusi Kak HayKa.
OO0111ie METONIBI CENEKINH:
HCKYCCTBEHHBIH 0TOOp, THOpUIN3aIus,
MyTarenes. Cenexius pacTeHul,
JKMBOTHBIX, MUKPOOPIaHU3MOB.
Hcnonp3oBaHre MUKPOOOB YEIIOBEKOM,
MOHSATHE O OMOTEXHOIOTHU

Kpatkoe nonseaeHue nToron
coaepxanust TeMbl 3. OTBETHI Ha
BOIIPOCHI, BBITIOJIHEHUE 3aJIaHUI 1J14
CaMOCTOSITETLHON PabOTHI.
O6cyxnenne npodiaeM, Ha3BaHHBIX B
yueOnuke. [Tonck

JIOTIOJTHUTENBHOW UH(pOpMAIHY B
3JIEKTPOHHOM pecypce

Tema 4. 3aKOHOMEPHOCTH MPOUCXOKICHUS M Pa3BUTHS *kU3HU Ha 3emue (20 v). 18 + (2)

34

35

ITpencraBnenus o
BO3HHMKHOBCHHH XXU3HHU HaA
3emiie B UICTOPHUH
€CTEeCTBO3HAHUS

CoBpeMeHHbIE
IIPEJICTaBICHUS O
BO3HHMKHOBCHUU KU3HU
Ha 3eMiie.

['umoTe3s! TPOUCXOKICHUS )KU3HU Ha
3emue. Onbitel ©. Penu u JI. [Tactepa,
OIPOBEPraroIIfe TUIIOTE3bI O
CaMO3apOKICHUH KU3HU

broxummueckas runore3a A M.
Onapuna. Y cioBus BO3HUKHOBEHHUS
Kn3HU Ha 3emiie. I'umoresa JIx.
XomaeitHna

HEHACIEACTBEHHOU U3MEHUYUBOCTH.
CpaBHUBATh MPOSIBJICHUE
HEHACJIeZICTBEHHON M3MEHYNBOCTH Y
Pa3HBIX OPTaHU3MOB, JIENIaTh BHIBOHI.
BrIsBnsATH, HA0MIOJATh, ONIUCHIBATH
MIPU3HAKN N3MEHYNBOCTH OPTaHU3MOB
Ha TIpUMepe JIICThEB KIIeHa U PAKOBHH
MOJLTIOCKOB.

Ha3wBaTh 11 XapakTepru30BaTh METOIBI
CEJICKIIUU PACTCHUM, ’KUBOTHBIX U
MUKPOOPTaHU3MOB. AHATU3UPOBATH
3HAaYE€HHUE CEJIEKIIMU U OMOTEXHOJIOTHH
B KM3HH JTIOJICH.

CucremMaTu3upoBaTh U
XapaKTepU30BaTh OTIUYNTEIbHbIC
MIPU3HAKU OPraHU3MOB. BelaensaTs u
XapaKTepU30BaTh CYIICCTBEHHBIE
MIPU3HAKU CTPOEHHS U MPOLIECCOB
KU3HEACSITEIHbHOCTH OpPraHU3MOB,
MIPUHAJUIEKAINX K pa3HBIM [[apCTBaM
’KUBOM npupoasl. Mcnons3oBath
nH(POPMALMOHHBIE PECYPCHI AT
MOJITOTOBKH MPE3EHTAINH TPOEKTOB U
co0OILIeHuI! 110 MaTepHaIaM TeMBbI

BBII[GJ]HTB U IIOSICHATH OCHOBHBIC UJICHU
TUIOTE3 O MPOUCXOXKIEHUH KU3HU.
OOBACHATH IOCTAaHOBKY U PE3YJILTATHI
onbiToB JI. [TacTepa.

XapakTepu3oBaTh U CPAaBHUBATH
OCHOBHBIE UjeH runote3 OnapuHa u
XodelHa 0 TPOUCXOKIEHUH KU3HHU,
JieJaTh BBIBOJbI HA OCHOBE CPABHEHUSI.

§29

§14-29

§30

§31
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36

37

38

39

3nayeHne GOTOCHHTE3A U
OHOJIOrHYECKOT0
KpPyroBOpOTa BEIIECTB B
pa3BI/ITI/II/I KU3HU.

Drarbl pa3BUTH )KU3HU Ha
3emiie

Wnewn pazsutus
OpPraHMYECKOTO MHpa B
OuoI0rNu

Yapnz [lapBun 06
IBOJTIOIIMN OPTaHHYECKOTO
MHpa

Oco0eHHOCTH NEPBUYHBIX
opranu3moB. [losiBiieHne
aBTOTPO(OB — ITMaHOOAKTEPHIA.
W3menenus yCclloBHM )KU3HU Ha
3emie. [IpuunHbl U3MEHEHUH.
[TosiBnenue 6uocheps

OO01ee HanpaBjIeHNE 3BOTIOLUU
JKHU3HU. 3pbl, Nepruoabl 1 53110XHU B
ucropuu 3emiu. Beixon
OpraHU3MOB Ha CyIy. DTaIlbl
Pa3sBUTHSL KU3HU

Bo3uuknosenue uaei 00 3BOJIIOLUN
JKUBOTO Mupa. Teopust S3BONIOIIH
K.-b. JTamapka

Uccnenosanus, npoBeaeHHbIe Y.
HapBunom. OCHOBHBIE OJOKEHUS
SBOJIIOLIMH BHIOB, U3JI0KCHHEIC
JapBuHoMm. J[BrKylline CUIIbI ITpoIlecca

OOBACHATH TPOLIECCH BOZHUKHOBEHHUS
KOAIlepBaTOB Kak MMEPBUYHBIX
OpTraHU3MOB.

BeiensaTe cymniecTBeHHbIC IPU3HAKH
CTPOCHUS M KU3ZHEACATEIILHOCTH
HEepPBUYHBIX OpraHu3MoB. OTMEYaTh
U3MEHEHUs YCIIOBUU
CYILECTBOBAaHMS )KU3HU Ha 3emIIe.
AprymMeHTHpoBaTh IpoLecce
BO3HHKHOBEHHUS OHOCHEPHI.
OOBACHATH POIH OMOJIOTHYECKOTO
KPYTOBOPOTa BEIIECTB.

Boiaenste cyiecTBeHHbIC TPU3HAKU
3BOTIONUHU KU3HU. OTMEUaTh
U3MEHEHUs yCIOBHIA
CYIIECTBOBAHMS )KUBBIX OPTraHU3MOB
Ha 3emiie. Pa3nuyats spbl B
ucropuu 3emin. XapakTepru30BaTh
MPUYUHBI BEIXOa OPTaHU3MOB Ha
cymry. OnuchIBaTh U3BMEHEHHS,
MPOUCXOMBIINE B CBSA3H C ITHUM Ha
3emJie ¥ B CBOMCTBaX OPraHU3MOB.

BI)I)IGJ'ISITI) CYHICCTBCHHBIC
II0JIO’KEHUS TEOPUH 3BOIOIUH K. -
b. JTamapka. ApryMeHTHpPOBaTh
HECOCTOSITENIBHOCTD 3aKOHOB,
BBIJIBUHYTBIX JIamapkoMm, Kak ITyTei
9BOJIIOLIMM BUJIOB. XapaKTEpPU30BaTh
3HauY€HUE TEOPHUH IBOIOLNH
Jlamapka i 6MOJIOTHN.

Beiaenars u 00BACHATH CYIIECTBEHHbBIE
T0JI0KEHUsI Teopuu 3Bosouu Y. JlapBuHa.

XapakTepu3oBaTh JBUKYIIUE CUIIbI
spomonuu. HazpiBath 1

§32

§33

§34

§35
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40

41

42

P/x
43

44

CoBpemMeHHbIE
NpeCcTaBIeHUs 00
HBOJIIOLIMU OPTraHUYECKOro
MHUpa

Bup, ero kpurepuu u
CTPYKTypa

[Tpoueccrr 0b6pazoBanus
BHJIOB

Maxkpoa3BOIOIHS KaK
MIPOIIeCC TOSBICHUS
HaJIBUJIOBBIX TPYII
OpPTraHU3MOB

OcHOBHbIE HaNPABICHUS
SBOJTIOLIUHN

SBOJIOIMHU: H3MEHYHBOCTB,
HACJICJICTBEHHOCTh, OOph0a 3a
CyIIIECTBOBaHHE U

€CTEeCTBEHHBIN 0TOOp. Pe3ynbpTaTht
3BOJIONMHU. 3HaueHue padot Y.
JlapBuHa

[Monynsuus kak eAMHUIIA SBOTIOIUH.
Baxueiiiine moHs TS COBpEMEHHON
TEOPHUH IBOJTFOIIH

BI/IZ[ — OCHOBHas cucreMaTudycCckas
enununa. [IpuzHaku Buaa Kak ero
kpurepuu. [lomynsamun —
BHYTPHUBHIO0Bas I'PyIIHIPOBKa
poacTBeHHBIX ocobeit. [Tomymsmus —
(opMa cyIiecTBOBaHUS BHIA

Bugnoo6pazoBanue. [lonstue o
MHUKPO3BOJIIOLUH. THIIbI
BU1000pa30BaHUSL:
reorpaduyeckoe u OUOIOTHYECKOE

YcnoBus 1 3HaueHue
nmuddepernuanuu Buaa. [lonstue o
Makpo3BoOIHH. JloKazaTenbpcTBa
poIecca IBOJIIOLINH:
MaJIEOHTOJIOTHUYECKHE,
AMOPHUOJIOTUYECKHE, aHATOMO-
Mopdoornyeckre

I[Iporpecc u perpecc B )XHBOM MHUpE.

Hanpasnenust 61o10ruueckoro
nporpecca: apoMopdos,

OOBSICHATB PE3YJIbTaThl ABOJIOLIUH.
ApryMeHTHpOBaTh 3HaUCHHE TPYIOB
Y. lapBuHa.

Br1ensTe U 0OBACHITH OCHOBHEIE
MIOJIOKEHUS IBOTIOIMOHHOTO YUEHHUSI.
OOBSICHATD POJIb MOIYJISIIKY B IpoLieccax
9BOJIOLMH BUI0B. Has3bIBaTh akTopbl
9BOJIOLIUH, €€ SIBICHHSA, MaTepHal,
3JIEMEHTAPHYIO €ANHHMILY.

BBISIBISITB CyllleCTBEHHBIE TIPH3HAKU BHIA.
OOBSICHATH Ha KOHKPETHBIX IIPUMEpPax
(bopMupoBaHNe NPUCTIOCOOICHHOCTH
OpPTraHM3MOB BUJIA K CpeZie OOUTaHusI.
CpaBHUBATH NOMYJISIMU OJHOTO BHAA,
JeaTh BBIBOABL. BBIABIATH
NPUCIOCOOJICHHS Y OPTaHU3MOB K Cpefie
oOuTaHUs (Ha KOHKPETHBIX IIpUMepax).

OOBSICHATH IPUUUHBI MHOTOOOpa3us
BUJIOB. [IpMBOINTH KOHKPETHBIE
npuMepbl GOPMHUPOBAHUS HOBBIX BHIOB.
OOBSICHATD IPUUUHBI BYX THIIOB
BH1000pa30BaHMsl. AHAJIM3UPOBATh U
CpaBHMBATh IPUMEPHI BU000pa30BaHUs
(Ha KOHKpETHBIX IPUMEPax).

BoIessITh CyIIIeCTBEHHBIC ITPOIECCHI
muddepennuanuu Buaa. OObsICHITH
BO3HHUKHOBEHHE HAJIBU/IOBBIX TPYIIIL.
[IpuBOANTE PUMEPHI, CITyKAIIHE
JI0KA3aTeNbCTBOM IPOIIECCa IBOIIONUN
JKM3HHU Ha 3eMuie.

OrnpenensarTb MOHATHS «ONOJIOTHIECKII
MIPOTPECCH, «ONOIOTHICCKIIT
perpeccy». XapakTepu3oBaTh

§36

§37

§38

§39

§40
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45 [Tpumepbl 3BOJTIOIIMOHHBIX
peoOpa30BaHUIA KUBBIX
OpraHu3MOB

46 OCHOBHEBIE
3aKOHOMEPHOCTH
3BOJIIOLUU

47 Jlabopatop. padora Ne 5
«IIpucnocobrennocmo
Op2aHuU3Mo8
K cpede obumanusiy

48 YenmoBek — npeaACTaBUTECIIb
KNBOTHOT'O MHpa

HaMoafanTamys, oomas
JIETeHepaIysi OpPraHu3MOB

O06o0meHue panee N3y4eHHOTO
MaTepuaia 00 3BOJIOLHH.
DBOJIOLUS — JUIUTEJIbHBIN
HUCTOPUYECKUH IPOLIECC.
DOBOJIIOLIMOHHBIE TPe0Opa30BaHUs
JKABOTHBIX U PACTEHUH. Y POBHHU
npeoOpa3oBaHUMA

3aKOHOMEPHOCTH OMOIOTUYECKOM
HBOJIIOLIMU B MIPUPOJIE:
HEoOpaTHUMOCTH Ipoliecca,
MIPOTPECCUBHOE YCIOXKHEHUE HOpM
KHU3HU, Al Talluy, OsBICHUE
HOBBIX BUI0B.

3aKOHOMEPHOCTH OMOIOTUYECKOM
HBOJIIOLIMU B IIPUPOJIE.

DBoJroius NpuMaroB. Pannaue
MPEJIKK TPUMATOB. [ OMUHUIEIL.
CoBpeMeHHBIE YeT0BEKOOOpa3HbIe

HaIpaBlieHUs] ONOJIOTHYECKOTO
nporpecca.

OOBSICHATH POITH OCHOBHBIX
HanpaBJIeHUNA 3BOJIOIUH.
AHaNMM3MpPOBaTh U CPABHUBATH
MIPOSIBIIEHIE OCHOBHBIX HAIpaBICHUN
sBomonny. Ha3piBaTh U MOSICHATH

mpuMepbl apoMopdo3za,uanoasanTanuu

1 o01Iel JereHepalyy.

XapakTepr30BaTh HBOJIIOLIMOHHBIE
npeoOpa3oBaHus Ha IPUMEpPE
HEPBHOM, MUIIIEBAPUTEIBHOM,
PETPOAYKTUBHOM CUCTEM Y
MO3BOHOYHBIX KUBOTHBIX.
XapakTepu30oBaTh IPOrPECCUBHBIE
npeoOpazoBaHus y pacTeHUN Ha
KJIETOYHOM U OPTraHU3MEHHOM
ypoBHSIX. OOBICHITH pe3yIbTaTh
IIPOrPECCUBHBIX IPE0Opa30BaHUM
OpraHu3MOB Ha 3emIie.

XapakTepu30BaTh MPOrPECCUBHbIE
npeoOpa3oBaHus y paCTCHUH Ha
KJIETOYHOM U OPTaHU3MEHHOM
ypoBHSX. OOBICHATH pe3yJIbTaThl
IPOTPECCUBHBIX MPEOOpa3oBaHUM
OpraHU3MOB Ha 3emJie.

OOBACHATH Pe3yIbTaThI
MIPOrPECCUBHBIX MTPeoOpazoBaHui
OpPraHU3MOB Ha 3eMJI€.

Paznuuate 1 XxapakTepu3oBaTh
OCHOBHBIE 0COOEHHOCTHU MPEIKOB
IpUMaToOB. XapaKTepU30BaTh
OCHOBHBIE OCOOCHHOCTH BBICIITUX

§41

§42

§43
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49

50

51

52

OBOJIIOLIMOHHOE
MIPOUCXOXKICHHUE YETIOBEKa

OTaIbl 9BOJIOIINH
YCJIOBCKAa

OTaIbl 9BOJIOIINH
YCJIOBCKAa

UYenoBeueckue packl, UX
POJICTBO U TTPOHMCXOKICHHE

00€e3bsHEI

Hakonunenue ¢aktoB o
MIPOUCXOXKJICHUH YETIOBEKA.
Jloka3arenbcTBa poACTBa YEJIOBEKA
Y )KUBOTHBIX. Baxknernume
O0COOCHHOCTH OpPTaHHU3Ma YeJIOBEKa.
[IposiBnenne 6GMOTOTUUECKUX U
COLIMATILHBIX (PaKTOPOB B
HUCTOPUYECKOM IPOIIECCE
MIPOUCXOKICHHS YETIOBEKA.
OO0111ecTBEHHBIN (COLMATIBHBIN)
00pa3 ’KH3HU — YHUKAIBHOE
CBOICTBO Y€JIOBEKA

Pannue npenxu yenoseka. Ilepexon k
MPAMOXO0KJACHUIO0 — BbIAAIOIIUNCS
3Tall 3BOJIIONMH YesioBeka. Ctajauu
AHTPOIIOr€HEe3a: IPEIIECCTBEHHUKH,
YEJIOBEK YMEIIbIN, APEBHEUIIINE JIFOJIH,
JIPEBHUE JIIOAU, COBPEMEHHBIN YEIIOBEK

Pannue HCOAHTPOIIbl — KPOMAaHbOHIIBI.
OTnHunTenbHbIE TPU3HAKH
COBpPEMEHHBIX Jtoel. bruoconuanbaas
CYUIIHOCTh 4esioBeKka. Biusinue
COITMATBHBIX (JaKTOPOB HA ICHCTBHEC
€CTECTBEHHOr'0 0TOOpa B
HUCTOPHUYECKOM pa3sBUTHU YCJIIOBCKA

Yenosek pasyMHbI —
nonuMop sl Bua. [lonstue o

puMatoB —roMuHu]. CpaBHUBATH
MIPU3HAKYU TPEJCTABUTENICH ABYX
MOJICEMENUCTB TOMUHHU]I: OpaHTyTaHa
(TTOHTWHBI ), TOPHILIBI, ITUMIIAH3E U
nrofel (TOMUHHUHBI) HA PUCYHKAX U
TabIuIax.

XapakTepu3oBaTh OCHOBHBIE 844
0COOCHHOCTH OpraHU3Ma YeIOBEKa.
CpaBHHUBaTh MPU3HAKU CXOJICTBA

CTPOCHHS OpraHM3Ma YesIOBEKa C

JPYTUMH COPOJMYaMH — TOPHIUTON 1
mMIan3e. Jloka3piBaTh pOJCTBO

YCJI0BCKa C J)KNBOTHBIMH, C BRICHINMHU
npumaramu. OOBSCHATH Ha

KOHKPETHBIX IPUMepax eTUHCTBO
OHMOJIOTHYECKON U COLUANTBHOM

CYIIHOCTH YeJIOBEKa. XapaKTepu30BaTh

POTb CONUANBHBIX (HaKTOPOB B

aHTPOIIOTCHE3e

(Tpyn, obleHue, pedb, CO3HAHUE WU

ap.).

Paznuuate u xapakrepu3zoBarb §45
CTaJIM1 AaHTPOIIOTEHE3A.

XapaxkTepu3oBaTh HEOAHTpONA — §45
KPOMaHBOHIIA KaK 4eJOBeKa

coBpeMeHHoro tuna. Ha3eBaTh

pemaromye GpakTopsl GOPMHPOBAHUS U
pa3BuTHs UenoBeka pa3yMHOrO.
OO0CHOBBIBATH BIMSIHUE COLUAIBHBIX
(dakTopoB Ha (opMHpOBaHHE

COBPEMEHHOI'0 YeJIOBEKa.

HaseiBaTh cyniecTBEHHBIE TPU3HAKU §46
Buza YenoBek pazymHbIil. OOBICHATD
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53 UYenoBek Kak KUTEIb
Oorocdepsl ¥ ero BIUsSHUC
Ha IPUPOIY 3eMIU

54 O6o0menue u
cucTeMaTH3alnus 3HAHMUI
0 TeMe «3aKOHOMEPHOCTHU
MIPOUCXOXKACHUS U pa3-
BUTHS KA3HH Ha 3eMie.

K/p Ned

pace. OCHOBHBIE THUIIBI pac.
[IpoucxoxaeHue u poacTBO pac

YenoBek — KUTENb OMOCHEpHI.
Bnusiaue uenoBeka Ha 6uocdepy.
VYcnoxHEeHre 1 MOLHOCTb

BO3JICHCTBHS YelloBeKa B Orocdepe.

CoxpaHeHue XU3HU Ha 3emiie —
TJIaBHAs 3a/1a4a YesIOBEYECTBA

Kpatkoe monBeneHme nToros
coaepxanust TeMbl 4. OTBETHI Ha
BOTIPOCHI, BHITTOTHEHHE 3aTaHUH IS
CaMOCTOSITETFHON PaOOTHI.
O06cyxaenue npo0sieM, Ha3BaHHBIX B
yueOHuke. [lonck TOmOTHUTETHHOM
MH(GOPMAITUH B DIIEKTPOHHOM pecypce

Tema 5. 3aK0HOMEPHOCTH B3aMMOOTHOIIEHUIT OPpraHu3MoB U cpenbl (13 1) 11+(2)

55 VY ca0oBud XU3HU Ha 3eMIIE.
Cpensl Ku3HU
1 DKOJIOTUYECKUE (PAKTOPHI.

Cpelbl )KU3HU U SKOJIOTHICCKHE
(akropsl. Cpesbl )KU3HU OPraHU3MOB
Ha 3emure: BOJgHas, HA3EMHO-
BO3JyIIIHAS, TOYBEHHAS,
OpraHu3MeHHas. Y CJI0BUs

>KU3HU OPTaHU3MOB B pPa3HbIX Cpefax.
DxoJnorudeckue GaKkTophI:
abnoTHYeCcKue, OMOTHYECKUE U
aHTPOIIOTCHHBIC

MIPUCIIOCOOJICHHOCTh OPraHu3Ma
YeJioBeKa K cpejie ooutanus. BeIaBIsATh
MIPUYUHBI MHOT000pa3usl pac 4eoBeKa.
XapakTepru30oBaTh POJICTBO pac Ha
KOHKPETHBIX MpuMepax. Ha3wiBaTh u
OOBSICHATH TJIaBHBII MPU3HAK,
JTIOKa3bIBAIOIINN €IMHCTBO BUIA
UYenoBek pa3yMHBIH.

BBIABIATE MPUUMHBI BIMSHUS YEIOBEKA
Ha Ouocdepy. XapakTepu3oBarh
PE3yJIbTAThI BIUSHUS YETIOBEUCCKOM
JesITeTbHOCTH Ha Ouochepy.
IIpuBOAUTE KOHKPETHBIE ITPUMEPHI
MOJIE3HOM U TYOUTENTBbHON
JIeATEITLHOCTH YeJI0BEeKa B IIPUPOJIE.
AprymMeHTHpOBaTh HEOOXOIUMOCTD
Oepe’KHOT0 OTHOLICHUS K MPUPOJIE.

OO6cyxneHne mpoodieM, Ha3BaHHBIX
B yueOnuke. [Touck
JIOTIOJIHUTEIBHON HH(pOpMaLUU B
3JIEKTPOHHOM pecypce

Briiensrts 1 xapakTepu3oBaTh
CYIIECTBEHHbIC IPU3HAKY CPe/] JKUZHH
Ha

3emiie. Ha3bIBaTh XapakTepHbIe
NPU3HAKU OPTraHU3MOB — OOHTATENeH
9THX Cpell )KU3HU. XapaKTepru30BaTh
YCIIOBUS KU3HU OPTraHU3MOB B Pa3HbIX
cpenax. PacrioznaBath u
KI1accu(UIMPOBATH SKOJIOTHYECKHE
(hakTOpBI Cpelbl.

§47

§30-47

§48
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56

57

58

59

OO01me 3aK0HBI IeHCTBUSI
¢bakTopoB
Cpe/bl Ha OPTaHU3MBbI

[TpucnocobiaeHHOCTH
OpraHM3MOB K
nencTBUio GakTOpOB
CpeIBlL.

buoruueckue cBsi3u B
npupoe

[Monynsanus xak popma
CYLIECTBOBAaHMsI BUIa

3aKOHOMEPHOCTH ACUCTBUS (PaKTOPOB
Cpelbl: 3aKOH ONTHMYMa, 3aKOH
He3aMeHUMOCTH (akTopa. Brusaue
IKOJIOTHIECKUX (PAKTOPOB Ha
opranu3mbl. [1epuoIuIHOCTh B )KU3HU
opranusmoB. doronepuoansm

[Tpumeps! TPUCIIOCOOIIEHHOCTH
opranusmoB. [loHsTre 00 aganTanuu.
PasHooOpasue ananranuii. [Tonstue o
JKU3HEHHOU (hopMe. DKOIIOTHIECKIe
TpyMIIBl OPTaHU3MOB

buoTtuueckue cBsA3u B IpUpPOJIE: CETU
MMUTAHKS, CIIOCOOBI JOOBIBAHMS ITH LU,
B3aumopeiicTBue pa3HbIX BUAOB B
MPUPOJTHOM COOOIIECTBE:
KOHKYPEHITUS, MyTyaln3M, CAHMOHO3,
XHUIHUYECTBO, apasuTu3M. CBsa3n
OpPraHU3MOB Pa3HBIX BHIOB. 3HAUCHUE
OMOTHYECKHX CBSI3CH

[Momynsiius — ocobast
HaJIOpraHu3MeHHas cucTeMa, popma
CYIIIECTBOBAHUS BH/IA B IPUPOJIC.
[MousiTie o nemorpadudeckoi n
MPOCTPAHCTBEHHOU

CTPYKTYpPE MOy,
KonnuecTBeHHbIE TOKA3aTENN
MomyJAnru: YuCJICHHOCTD U INIOTHOCTD

BriaensaTs u xapakTepu3oBaTh 849
OCHOBHBIE 3aKOHOMEPHOCTHU JCUCTBUSA
(hakTOpOB Cpenbl Ha OPraHU3MBI.
HaspiBats npumMeps! pakTopoB cpempl.
AHanu3upoBaTh AcHCTBHE PaKTOPOB Ha
OpPraHu3MBbl 110 PUCYHKaM y4eOHUKa.
BrIaensaTs 5K0JI0TH4eCKHe TPYIIIEL
opraHu3MoB. [IpuBoIUTE IpUMEPHI
CE30HHBIX MIEPECTPOEK
KU3HEACATEIbHOCTH Y )KHUBOTHBIX U
pacTteHui.

IIpuBOANTE KOHKPETHBIE TPUMEPHI §50
ajanTtanyuil y )KUBbIX OPraHU3MOB.

Ha3piBaTe HEOOXOAUMBIE YCIOBHS
BO3HUKHOBEHHMS U MOJACPIKAHUS

aganranuil. Pasnuyate 3HaueHNE

MOHSTHI «OKH3HEHHas hopmay u
«3KOJIOTHYEeCKas IpyTIay.

BoiaensTh, O0OBSICHATH 3HAYCHUE U §51
XapaKTepPU30BaTh TUIIB ONOTHYECKUX

cBszeil. OOBSACHATH MHOTOOOpa3me
TPOPHUUECKHIX CBSI3CH.

XapakTepru3oBaTh TUITbI

B3aMIMOJICHICTBHS BUIOB OPTaHU3MOB:
MyTYyaJIl3M, CHMOHO03, TTapa3uTH3M,
XUITHAYECTBO, KOHKYPEHIIHIO;

MIPUBOUTH UX TIPUMEPHI.

BriensTs cyliecTBEHHbIE CBOMCTBA §52
MOMYJISIMKA KaK Pa3HBIX TPYIIT 0cO0eH

y OIHOTO BU/A. XapaKTepHU30BaTh
0COOCHHOCTH TOMYJIAINN Ha

KOHKpPETHBIX puMepax. HazpiBath u
OOBSICHATH IPUMEPHI KOJIeOaHus

YUCIJICHHOCTH TIOTYJISIIHIA, pACKPBIBATh

WX Npu4uHbL. Has3piBath u

XapaKTepU30BaTh IPUMEPEI
TEPPUTOPUATBHBIX, TUIIEBBIX U
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60

61

[TpupoaHoe coobIecTBo
— OHOreo1EeHO03

buoreoneHossl
HKOCHUCTEMBI U OHochepa

[Ipupoanoe coob111eCTBO Kak
OMOIIEHO3, €ro SIPYCHOE CTPOCHHUE,
SKOJIOTHYCCKUE HUIIIH, ITHIICBHIC
IIETTH ¥ CeTH nuTaHus. | TaBHBIN
MPHU3HAK IPUPOTHOTO COO0IIeCTBa
— KPYrOBOPOT BEIIECTB U MO TOK
snepruu. [lonstue o 6uotone. Posb
BHJIOB B OMOLIEHO3€

DKOCHUCTEMHAs OpraHU3alusl >KUBOU
npupobl. OYHKIIMOHAIIBHOE pa3jinuue
BHJIOB B DKOCUCTEMaX (IIPOU3BOIUTENH,
norpedurenn, paznararenn). OCHOBHBIC
CTPYKTYpHBIE KOMIIOHEHTHI
sKocucTeMbl. KpyroBopoT BemecTB u
MIPEBpAIIeHUs YHEPTUHA — OCHOBHOM
MpH3HaK 3KocucTeM. bruocdepa —
riiobanbHast skocuctema. B.U.
Bepnanckuii o 6uocdepe.
KoMmnoHeHTHI, XapakTepu3yolne
COCTaB M CBOWCTBA OMOC]EpHI: KUBOE
BEIIIECTBO, OMOTEHHOE BEIECTRO,
KOCHOE BEIIEeCTBO, OMOKOCHOE
BeliecTBo. Pob kxuBOro BemecTsa B
o6uocdepe

TTOJIOBBIX OTHOIICHHUN MEXYy 0COOSIMHU
B MOMYJISAIUN. APryMEHTHPOBATh POJIh
neMorpaduIecKux IoKa3aTesei s
OIIEHKY COCTOSTHUS TTOTTYJISIIIHIA.

BriaensTs U XapakTepu30oBaTh §53
CTPYKTYpHBIE KOMIIOHEHTHI
ouoreorieHo3a. [loHMMaTh CYIIHOCTH
TTOHATHUSA «OnoToIm». CpaBHUBATH
MOHATHS «OUOTEOIIEHO3)» U
«ouoreHo3». OOBICHATEL POJIb
SIPYCHOTO CTPOCHUSI OMOIICHO30B, 1IN
MUTAHUS, CETH TUTAHUS U
9KOJIOTHYECKHE HHUIITH.
XapakTepu30BaTh pas3auune QyHKIUN
Pa3HBIX MOMYIAIMNA B OHOTeOICHO3E.
OOBACHSTH HA KOHKPETHBIX MPUMEpax
CPeI000pa3yIOIIYIO POJIb BUIOB B
ouoreoneHose. KoncrpynupoBats nenu
MUTAHUS B OMOTE€OIICHO3aX POJTHOTO
Kpas.

Brigensats, OObACHATH 1 CPABHUBATH §54
CYIIECTBEHHBIEC TPU3HAKHU MPUPOTHOTO
cooOIiecTBa Kak OHMOTreoneH03a Win
9KOCHCTEMEI. XapaKTepU30BaTh
onocdepy Kak rio0aNbHYI0
skocucreMy. HaspiBaTh 1
XapaKTepPU30BaTh CTPYKTYPHBIE
KOMITOHEHTHI OMOT€0IIeHO3a
(axocuctembl). OOBICHATH POJIH
Pa3MYHBIX BHJIOB B IPOIIECCE
KpyroBOpOTa BEIIECTB U MIOTOKE
SHEPTHUH B OHOTEOIIeHO3€e (IKOCHUCTEME).
OOBACHATH 3HAYEHNE OMOIOTHUYECKOTO
pa3HooOpa3us AJsl COXpaHeHUs
onocdepsl. XapakTepru3oBaTh poib
yuenus B. 1. BepHanckoro o
ounocdepe. AHATU3UPOBATH U MOSCHSTH
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62

63

64

CMeHa OHMOreoreH030B U €6
[IPUYHHBI.

Mmuoroob6pasue
OMOTeOIIeHO30B
(9xocucTeMm)

OCHOBHBIE 3aKOHBI
YCTONYUBOCTH
KUBOU IIPUPOBI

Camopa3BuTie OMOT€OIICHO30B U UX
cmena. Ctanuu pa3BUTHUS
ouoreoneHo30B. [lepBuunblie U
BTOPUYHBIC CMEHBI (CYKIIECCHH ).

Y CcTOHYMBOCTH OHOTEOIICHO30B
(3xocucTem). 3HAUCHHUE

3HaHUM O CMEHE ITPUPOIHBIX
coo00111ecTB

O0o00muieHne paHee H3y4eHHOTO
Marepuaia. MHOrooOpasue BOJIHBIX
IKOCHCTEM (MOPCKHX, TIPECHOBOIHBIX )
1 HAa3€MHBIX (eCTeCTBeHHLIX u
KyJbTYPHBIX ). ATpOOHOT€0IIeHO3bI
(arposKOCHCTEMBI), HX CTPYKTYpA,
CBOWCTBA U 3HAUCHHE JIJIS YEIIOBEKa U
NIPUPOABI

[MKINYHOCTH MPOIIECCOB B
JKOCUCTEMAX. Y CTOMYHUBOCTh
NPUPOAHBIX 3KocucTeM. [IpruunHbI
YCTOMUYUBOCTH 3KOCUCTEM:
Omosormueckoe pazHoodpasue u
COIIPSDKEHHAS! YUCIIEHHOCTD

UX BUJIOB, KDYTOBOPOT BEILIECTB

coJiep>kKaHue PUCYHKOB YUeOHHKA.

OOBACHATH U XapaKTePU30BaTh
MPOIIECCHl CMEHBI OMOTEOLIEHO30B U
cykueccuu. HaspiBath u
XapaKTepH30BaTh MPUYNHBI CMEHEI
OHOTEOIICHO30B, ITPUBOINTD
COOTBETCTBYIOIIHE TPUMEPBHI.
CpaBHUBaTh MEXKIY COOOW BPEMEHHBIE
1 KOpPEHHBIE OMOTEOIIEHO3EI, JeNIaTh
BBIBOJIbI. OOBSCHATH PUYHHEL
YCTOHYHMBOCTH KOPSHHBIX TPUPOTHBIX
coobmecTB. Ha3pIBaTh cyliecTBeHHBIS
IMPU3HAKW NEPBUYHLIX 1 BTOPHUYHBIX
CYKIIECCUH,

CPaBHHBAThH UX MEXIy COOOM, nenaTh
BBIBOJIBI O 3HAYEHUH MX B TIPUPOJIE.
OO0OCHOBBIBATh POJIb KPYTOBOPOTa
BEIIECTB U DKOCUCTEMHON OpTraHu3alliu
JKU3HU B YCTOWIHBOM Pa3BUTHH
ounochepsl. OOBACHITH MPOIECCHI
CMEHBI IKOCHUCTEM Ha TIPUMEPax
MIPUPOJIBI POJTHOTO Kpasi.

BriaensaTs u xapakTepu3oBaTh
CYIIECTBCHHbIE IPU3HAKH U CBOMCTBA
BOJIHBIX, HA3€MHBIX 3KOCHCTEM U
arposkocucteM. OObSCHIT TPUIHHBI
HEYCTOHYMBOCTH arpO3KOCHCTEM.
CpaBHHUBATbh MEXy COOOH
€CTECTBEHHBIE U KyJIbTypHbIE
3KOCHCTEMBI, JeNIaTh BHIBOJIBI.

BrimensaTs u xapakTepu3oBaTh
CYIIIECTBCHHBIC TTPUIUHBI
YCTOMYUBOCTH 3KocucteM. [IpuBoauTh
MIPUMEPHI BUJIOB — YYACTHUKOB
KPYTOBOPOTa BEIIECTB B DKOCHUCTEMAX.
OOBACHATH HA KOHKPETHBIX MTPUMEpax
MOHSTHUS «COMPSKEHHAs! YUCIEHHOCTh

§55

§56

§57
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65
P/x

66

67
P/x

68

DKOJIOTrHYeCKHe MPOOIEeMbI
B Omocepe. Oxpana
npuponsl JIad. pad. Ne 6
«O11eHKa KauyecTBa
OKpY>Karollen cpeapl» Ha
npumepe ceoeti
MecmHocmu

HToroBbiii KOHTPOJIb No5
3HaHUH Kypca OMoJIOruu
9 knacca

JKCKypcHus
«M3ydeHue u onucanue
9KOCHUCTEMBI CBOEH
MECTHOCTH»

O000menue n
crucTeMaTH3anus 3HAHMI 110
TeMe «3aKOHOMEPHOCTH
B3aMMOOTHOIIIEHUH
OpPTaHU3MOB U CPEIIBI»

1 MMOTOK SHEPTHUU, HUKINYHOCTD
mpoucccoB

O06o006uieHne paHee H3y4eHHOTO
marepuana. OTHOIICHHE YeTIOBeKa

K TIPUPOJIC B HCTOPHH YETIOBEUECTBA.
[Ipobaembr GoCchephl: UCTOIICHUE
TPUPOJIHBIX PECYPCOB, 3arps3HEHNUE,
COKpaInieHne OHOIOTHIECKOTO
pasHoobpaswms. Pemenne
HKOJIOTHUYECKHX MPOoOIeM OHoCheph:
paLMOHATIBHOE HCIOIB30BAHMIE
pecypcoB, 0XpaHa PUPOIbI, Bceoliee
IKOJIOTHUYECKOE

o0pa3oBaHHE HACEIICHUS.

Kpatkoe nmoaBenenre uToros
conep:kaHus Kypca. BorsiBienue
ypoBHS C(hOPMHUPOBAHHOCTH OCHOBHBIX
BUJIOB YU4COHOM JESATEIHHOCTH.
OO0cyXIeHne TOCTHKEHHIH
00y4arommxcs o0 YCBOSHUIO
MaTepualoB Kypca ouonoruu 9 kiacca

O060011eHne paHee U3y4eHHOTO

Marepuasia. MHOrooOpasue 3KOCUCTEM.

Arpob1oreoreHo3bI
(arposKOCHCTEMBI), HX CTPYKTYpA,
CBOMCTBA 1 3HAYEHUE /TSI YEIIOBEKA U
MPUPOBI

Kpatkoe moaBenenre uToros
coaepxaHust TeMbl 5. OTBETHI Ha
BOIIPOCHI, BHIMIOJHEHUE 3aaHUM JIJIs1
CaMOCTOSITETTLHON PabOTHI.
OO6cyxmenne mpodiieM, Ha3BaHHBIX B
yueOHuKe. [Touck ronoaHUTEILHON
nHGOPMAIUH B SJICKTPOHHOM pecypce.

BHUIOB B OKOCUCTEME» U
CHUKITUYHOCTB».

Brigensats u xapakTepu3oBaTh
MIPUYUHBI YKOJIOTUYECKUX TIPOOIIEM B
ouocdepe. [Iporao3upoBarthb
TTOCIIEACTBHS UCTOMIEHISI IIPHPOTHBIX
PECYPCOB U COKpaICHHUS
OMOJIOTHYECKOTO Pa3HOOOpa3usl.
OO6cyxaTe Ha KOHKPETHBIX ITPUMEpax
9KOJIOTHUECKHE POOIEMBI CBOETO
peruoHa u 6uocdepsl B LIEIOM.
ApryMeHTHpOBaTh HEOOXOAUMOCTh
3alIUThl OKPYKAIOWIEH Cpebl,
COOJIFOICHUS TIPABUJI OTHOIICHUS K
’KUBOM U HEXKMBOU MPUPOE.

CucremMaTu3upoBaTh 3HAHUS 110 TEMaM
pasnena «O0mye OHoIOTHIecKue
3aKOHOMEPHOCTH.

[IpuMeHSATh OCHOBHBIC BUIBI Y4COHOM
JeSITeNIbHOCTH TIpH (hOPMYITUPOBKE
OTBETOB K UTOTOBELIM 3aJJaHHUSIM

HaGmonats 3a mprpoOaHBIMH
SIBJICHUSIMH, (PUKCHUPOBATH PE3YIIbTATHI,
JenaTh BeIBOBI. Haxomuts B
WHTepHeTe TONOITHUTENBHYIO
rH(MOpMAaIHIo 0 padoTe yUEHBIX 110
COXPAHCHUIO PEIKUX M UCUE3AIOIINX
BUJIOB KMBOTHBIX M PACTEHHI

CucreMaTH3UpOBaTh 3HAHUS 10 TEMaM
pa3zena «3aKOHOMEPHOCTH
B3aMMOOTHOILICHUI OPraHU3MOB U
cpeab». [IpuMeHsITh OCHOBHBIE BUIBI
y4e0HOH IeATEeIbHOCTH MIPH
(hopMyIHPOBKE OTBETOB K 3a/1aHUSIM
TecTa.

§58

§48-58,
OTUCT

IIoBT.
ri.1-5
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6. Kputepun 4 HOpPMBI OlleHKH 3HAHWH, YMeHHii, HABHIKOB 00YYAIOUIUXCSI MPUMEHUTEIbHO K
Pa3Iu4YHBLIM (pOpMaAM KOHTPOJISA 3HAHUH

OueHKa yCTHBIX OTBETOB YYalIUXCH

Onenka «5» CTaBUTCS B TOM Cllydae, €CIM Y4dalluiics IOKa3blBaeT BEPHOE ITOHMMaHUE
CYUTHOCTH pacCMaTPUBAEMBIX SIBICHUNW U mporeccoB. CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COIIPOBO’KAAET PAcCKa3 HOBBIMM IpUMEpaMH, YMEET NPUMEHUTh 3HAHUS B HOBOM CHUTyalluu INpuU
BBIITOJIHCHHUU HNPAKTHYCCKUX 33,I[21HHI>1; MOKCT YCTAHOBUTBH CBA3b MCKAY HU3YyYaCMbIM U PAHCC
U3YyYEHHBIM MaTepHuajoM, a TAaKKe C MaTepuajoM, YCBOCHHBIM IIPH M3Y4YEHUHU APYIHX IMPEIMETOB.
ConeprkaHue BOIpoca yJaluiics u3jiaraeT CBs3HO, B KpaTKOi (opMme, HE JOMycKaeT OMOIIOTHYECKUX
OKMOOK ¥ HETOYHOCTEH.

Onenka «4» cTaBUTCS 3a HENOJHBIH OTBET, B KOTOPOM OTCYTCTBYKOT HEKOTOpBIE
HCCYHICCTBCHHBIC J3JICMCHTBI COACPIKAHUA WM IMPUCYTCTBYIOT BCC BBINICU3JIOKCHHBIC 3HAHUA, HO
JONYUIEHbl MaJIO3HAYUTENIbHbIE OHOJIOTHYECKUEe OIIMOKH, HEJIOTHYHO, IPOCTPAHHO H3JI0XKEHO
OCHOBHOE COJZIEp’KaHUE BOIIPOCA.

OneHka «3» CTaBUTCA, €CIIM YYalluiics UMEeT HENOJIHbIe 3HaHMSA, HE MOYKET UX NPUMEHUTb,
PACKPBITE CYIIHOCTD IMPOLECCa WA ABJIICHHUA, JOIIYCTUII UCTHIPC WUJIH IIATh HEAOYCTOB.

OneHka «2» CTaBUTCS, €CIIM y4alllMHCs HE OBJaJell OCHOBHBIMU 3HAHUSIMH M YMEHUSMH B
COOTBECTCTBUU C TpC6OBaHI/I$IMI/I nporpamMmmbsl 1 OOITYCTHUII 0oJIbIllE OIIMOOK H HEO0YECTOB, YEM
HE00XO0AUMO JUIsl OLIEHKHU «3».

Onenka J1a00paTOPHBIX U MPAKTHYECKUX padoT

Orenka «5» craBUTCs 32 pabOTY, BBITOJIHEHHYIO TIOJTHOCTHIO 0€3 OIMOOK U HEJ0YCTOB.

Onenka «4» craBUTCS 3a pabOTY, BHIIOJHEHHYIO MOJIHOCTBIO, HO NIPU HAJIMYUU B HEell He Ooiee
OJIHOM Herpy0Ool OLIMOKHU U OJHOTO HEl04eTa; He OoJiee TPEeX HEI0UETOB.

OneHka «3» CTaBUTCS, €CIU YYEHHUK MPaBHJIBHO BBINOJHWI HE MeHee 2/3 Bcell paboThl WM
JOMyCTHII He 0oJiee 01HOM Ipy0Ooli OMIMOKH U IBYX HEIOYETOB.

OrneHka «2» CTaBUTCS, €CIIM YUCIIO OMIMOOK M HEJ0YETOB MPEBBICHIIO HOPMY ISl OLIEHKH «3»
WJIA TIPAaBUIIBHO BBITIOJHEHO MeHee 2/3 Bceil paboThI.

OneHka caMOCTOSTEJIbHBIX MUCbMEHHBIX H KOHTPOJ/IbHBIX paﬁoT.

OtMmertka "5" craBuTCS, €CIIM yUEHUK:

1. BeIONTHUI paboTy 6e3 oIMOOK U HEI0UETOB;

2) nonyctui He 0oJiee OJTHOTO HEJI0YeTa.

Otmerka "4" cTaBUTCSA, €CIIM YUEHUK BBIITOJIHII Pa0OTy MOJHOCTHIO, HO JIOMYCTUII B HEll:

1. He Oonee o1HOM HETpyOO OMIMOKU M OJHOTO HE0YETA;

2. wu He 6oJjiee ABYX HEJ0YETOB.

OrMmertka "3" craBuTCS, €C/IM yYEHUK MTPABUIIBHO BBIIIOJIHUI HE MeHee 2/3 paOoThl UK OIYCTHI:
1. He Gosee ABYX rpyObIX OLIMOOK;

2. unu He 6osee ogHOU Tpy0oil U 01HOM HETpyOO OIMOKK U OJJHOTO HEJIOUETA,

3. wu He 6oJee ABYX-TpeX HErpyObIX OIINOOK;

4. Uy OTHOU HETpyOOi OITMOKHU U TPEX HEJOUETOB;

5. WK IpU OTCYTCTBUHU OLIMOOK, HO NMPH HATUYHH YETHIPEX-MIATH HE0UYETOB.

Otmerka "2" cTaBUTCS, €CIM YUYEHUK:

1. JomycTHII 4KCIIO OMMOOK U HEOUETOB, IPEBOCXOIAIIEEe HOPMY, ITPH KOTOPOH MOXKET ObITH
BBICTaBJIeHA oIleHKa "3";

2. WM €CITU MPABUWIILHO BBITOJIHUI MEHEE MOJIOBUHBI paboTHI.

Onenka TecTOBbIe PadoThl (HA OCHOBE peKOMeHJaluii mpencrtaBieHHbx B.B. [laceunnk
«/Inarnoctuaeckue paboOTh»)

Jns mepeBojga OamioB B TPAAWIIMOHHYIO HIKOJBHYIO OTMETKY HCIIONB3YETCS CIeAyIoIIas
TIKaJa;
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Ommemxa «5».:evinoanero 8§0-100%

Ommemka «4»: évinoanerno 60-719%

Ommemka «3»: evinoanerno 40-59%

Ommemxka «2». evinoaneno menee 40%
Ommemxa «1»: He IPUCTYIHI K BBINOIHCHHIO.

HopMmbl OleHKH MYJbTHMETUITHON Npe3eHTAluN

CO3JJAHHE CJIAH/IOB Maxcumansnoe
Koiuyecmeo 0an106

TUTYynbHBIN ClIali]] C 3ar0JIOBKOM 5

MunumanbHOEe KOInuecTBO — 10 ciaiaoB 5

Ucnonp3oBanune nomonHuTenbHbIX  d¢dexktoB  PowerPoint (cmena | 5

CJIAiI0B, 3BYK, T'paduKm)

Hcnonb3zoBanue 3(hPekToB aHUMAITUH 5

BcraBka rpadgukoB u Tabnui 5

BriBonbl, 000CHOBaHHBIE C HAy4YHOW TOUYKH 3pEHHUs, OCHOBaHHbIe Ha | 10

TAHHBIX

Texkct xopomo HamucaH U cHOPMUPOBAHHBIE HUIEU SICHO H3i0okeHbl u | 10

CTPYKTYpPHUPOBAHBI

Crnaiiipl IpeCTaBJICHbI B IOTHYECKOM MOCIIEI0BATEIbHOCTH 10

KpacuBoe odopmiieHne npe3eHTanim 5

OBLIHUE BAJUIbI 60

OxkoHuaTe pHas OLICHKA:

«5» - 55 — 60 6amnoB

«4» - 45 — 54 6amna

«3» - 30 — 44 6anna

«2» - menee 30 0aoB

«1» - oOyuaronuiics He MPUCTyHA K padoTe.

Ouenka npoexkra.
Bricokuii ypoBeHb - OTMeETKa «5»
1. IIpaBHJIBHO TOHATHI LIEJIb, 33/1a4H BBIIOJHEHUS IPOEKTA.

2. CO6J'IIO)ICH3. TCXHOJIOTUSA UCITIOJIHCHUS ITPOCKTA, BBIACPIKAHBI COOTBCTCTBYIOIHEC STAIlbI.

3. [IpoekT odopmiieH B COOTBETCTBUU C TPEOOBAHUSIMH.
4. IIposiBeHbI TBOPUECTBO, UHUIIUATHBA.

5. HpCHLﬂBHCHHBIﬁ MNPOAYKT ACATCIILBHOCTU OTJINYACTCA BBICOKUM Ka4C€CTBOM HUCIIOJIHCHUA,

COOTBETCTBYET 3asiBJICHHOM TEME.
[ToBbIIEHHBIN ypOBEHB - OTMETKA «4»
1. IIpaBMIJIBHO TIOHSATHI LIEJb, 3a/1a4H BBIIIOJIHEHUS IIPOEKTA.

2. Cobmro/ieHa TEXHOJIOTHS UCTIOJTHEHUS TPOEKTA, ATAIbl, HO IOMYIIEHb HE3HAYNTEIbHBIC OITUOKH,

HETOYHOCTH B O(hOPMIICHHUH.
3. IIposiBEHO TBOPUYECTBO.

4, Hpe,[[’bf[BJ'IeHHHﬁ MNPOAYKT ACATCIILHOCTU OTJINYACTCA BBICOKUM Ka4YC€CTBOM UCIIOJIHCHU,

COOTBETCTBYET 3as1BIICHHOU TEME.
ba3zoBblil ypoBeHb - OTmeTKa «3»
1. IIpaBUJIbHO TTOHSATHI 11€7Th, 33/1a4H BHITIOJTHEHUS MTPOCKTA.

2. CO6J'IIOI[CH8. TCXHOJIOTUS BBITIOJIHCHUA ITPOCKTA, HO UMCIOTCA 1-2 omuOKu B STanax Wix B

o(pOpMIICHUH.

3. CaMOCTOATENBHOCTD NIPOSBIEHA HA HEAOCTATOYHOM YPOBHE.
Huskuit yposens - OTmeTka «2»

IIpoeKT He BBINOIHEH UM HE 3aBEPLICH.
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