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Ili1anupyemMble pe3yJibTaThl OCBOEHHS Kypca 0MOJI0TrHU
JIuunocmmuute pezynomamoi:

OCO3HAaHHE E€AMHCTBA U LIEJIOCTHOCTH OKPY’KAIOLIEro MUPA, BOBMOXKHOCTH €r0 IMO3HAHUSA U
00BsICHEHUS HA OCHOBE JJOCTUKEHUM HAayKHU;

3HAHUC OCHOBHBIX ITPUHIIUIIOB U MIPAaBUJI OTHOILICHUSA K JKUBOH npupoac, OCHOB 3J0pOBOTO
00pa3za KU3HH U 3I0pOBbecOEpPEraroInX TeXHOIOT Ui,

pa3BUTHE IIO3HABATEIbHBIX HHTEPECOB U MOTUBOB, HAIIPABJICHHBIX HA U3Y4YCHUE )KUBOU
IPUPO/Ibl; UHTEJUIEKTYAJIbHBIX YMEHHM (JJ0Ka3bIBaTh, CTPOUTH PACCyKIACHUS, aHAIU3UPOBATh,
CpaBHUBATb, J€NIaTh BHIBOJBI U JIP.); 3CTETUYECKOTO BOCIIPHUATHUS )KUBBIX OOBEKTOB;

OCO3HAaHUC HOTpe6HOCTI/I U I'OTOBHOCTH K CaM006pa3OBaHI/IIO, B TOM YHUCJIC U B paMKax
CaMOCTOSTCILHOM ACATCIIBHOCTH BHC HIKOJIbI; YMCHHE ONPCACIIATH ) KU3HCHHBIC ICHHOCTH,
O00BACHATH IMPUYUHLBI YCIICXOB U HCYJa4 B y‘IG6HOfI ACATCIIBHOCTH, IPUMCHATD IMOJIYYCHHBIC
3HaHUA B HpaKTH‘IGCKOﬁ ACATCIIBHOCTH,

OLICHUBAHKE KU3HEHHBIX CUTYAIUI ¢ TOYKHU 3peHUs 0e30macHoro o0pasa KHU3HH U COXPaHEHHS
310POBBS;

BOCTIMTAHHS YyBCTBA TOPJAOCTH 32 POCCHUKYIO OMOJIOTHYECKYIO HAYKY;

MOHMMaHHE OCHOBHBIX (PaKTOPOB, ONPEIEIISIONINX B3aMMOOTHOIICHUS YEIOBEKa U IPUPOIBI;
TOTOBHOCTb K CAaMOCTOSITEIbHBIM IIOCTYIIKaM U JE€HCTBUSAM Ha 0Jaro npupoisl; GopMUpOBaHHE
9KOJIOTUYECKOI'O MBIIUICHHUS;

MIPU3HAHNE [IEHHOCTH KU3HH BO BCEX €€ MPOSIBICHUIX U HEOOXOIUMOCTH OTBETCTBEHHOTO,
OepeKHOro OTHOLIEHMSI K OKpY»Kalollel cpesie; co0toieHne IpaBuil OBEJCHHUS B IPUPO/IE;

INOHHUMAHHEC 3HAYCHU A O6yLIeHI/I}I JIISI IIOBCETHEBHOM KM3HU M OCO3HAHHOTO BLI60pa npo@eccpm;

MMPU3HAHUC KAXKI0I'0 Ha COOCTBEHHOE MHCHHUE, OMOIIMOHAJIIBHO-ITOJIOXKUTCIIbHOC OTHOIICHUEC K
CBCPCTHUKAM,

YBAXKUTCIIbHOC OTHOLICHHUEC K OKPY’KAIOIINM, CO6J'IIO,[[€HI/IC KYJbTYpPbI IOBECACHUS, ITPOABICHUC
TCPIIUMOCTHU IIpU B3aUMOACHUCTBUU CO B3pPOCJIBIMU U CBCPCTHHUKAMMU;

KPUTHYHOC OTHOLICHUC K CBOUM ITOCTYIIKAM, OCO3HAHUEC OTBCTCTBCHHOCTH 3a UX ITOCIICACTBUSA,
YMCHUC IMPEOAOJICBATE TPYAHOCTHU B IMIPOLECCE NOCTUKCHHUA HAMCUCHHBIX ueﬂeﬁ;

Memanpeomemuble pe3yibmamol:

1) nosnasamenvnoie YY/[ - bopmupoBaHue 1 pa3BUTHE HABBIKOB U YMEHUIA:

paboTaTh ¢ pa3HBIMU UCTOYHUKAMHU MH(OpMaLIUY, aHATTU3UPOBATh U OLIEHUBATh NH(OPMALIUIO,
peoOpa3oBbIBATh €€ U3 OAHON (POPMBI B IPYTYIO;



COCTaBJIATh TE€3HCHI, PA3JINYHBIC BU/IbI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.), CTPYKTYpUPOBATh
y4eOHBII MaTepuall, 1aBaTh ONPEIACICHHS TOHATHH;

MMPpOBOANUTDH Ha6J'IIO,Z[eHI/IH, CTaBUTH SKCIICPUMCHTEI U 00BACHATH IMOJIYYCHHBIC PE3YJIbTATHI,

CpaBHHBAThb U KJ'IaCCI/I(bI/II_II/IPOBaTB, CaMOCTOATCIIbHO BBI6I/Ipa${ KpUTCPUU IJIs1 YKa3aHHBIX
JJOITMYCCKUX onepaunﬁ;

CTPOUTH JIOTUUECKHE PACCYKICHHS, BKIIOUAIOIINE YCTAaHOBJICHUE MPUYNHHO-CIICICTBEHHBIX
CBs3€H;

CO31aBaThb CXEMATUYCCKHUE MOJCIIN C BBIACICHUEM CYHICCTBCHHBIX XapaKTECPUCTHK O6’beKTOB;

ONpCaACIAATL BO3SMOXXHBIC HCTOYHHUKHU HGO6XOI[I/IMBIX CBGHGHHﬁ, MMPOU3BOAUTH ITOUCK
I/IH(I)OpMaLII/II/I, AHAJIM3UPOBATH U OLICHUBATL €€ NOCTOBCPHOCTD,

2) pecynamuenvie YY/I - popMupoBaHUE U Pa3BUTHE HABHIKOB M YMEHUIA:

OpPraHU30BBIBATH CBOIO YUEOHYIO U IIO3HABATENBHYIO IESATEIHOCTD - ONPENEeNATh eI paboThl,
CTaBUTh 33Ja4H, INIAHUPOBATH (PAaCCUUTHIBATH I1OCIIEI0BATENLHOCTD JEHCTBUI U
IPOrHO3UPOBATh PE3YNIbTaThl pabOThI);

CaMOCTOATCIIbHO BBIABUI'aTh BAPpUAHTHI PCIICHHA ITOCTABJICHHLIX 3a1a4 U BI)IGI/IpaTI) cpeacTBa
AOCTHIKCHUS LCIIU, NPCABUACTD KOHCYHBIC PE3YJIbTAThI pa6OTI)I;

paboTaTh 110 IIaHy, CBEPSATh CBOM JICHCTBUS C LIEJIBIO U, IIPU HEOOXOJMMOCTH, UCIIPABIISAThH
OIIMOKN CaMOCTOATEILHO;

BLI6I/IpaTb HCJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX ﬂeﬁCTBHHX U MOCTYIIKax MO0 OTHOLICHUIO K
JKHUBOH npupoac, 310pOBbIO CBOEMY U OKPYIKAIOIIHX;

MMpOBOAUTD pa60Ty Ha OIINOKaMH IJIs1 BHCCCHUSI KOPPCKTUB B YCBAMBACMbBIC 3HAHUA,

BJIaZICTb OCHOBAMU CaAMOKOHTPOJIA U CAMOOUCHKH, ITPUMCHSATDH 3TU HABBIKU ITPU MIPUHATHU
peIJ_IeHI/Iﬁ " OCYHICCTBJICHUH OCO3HAHHOI'O BBI60pa B yqe6H0171 U IIO3HABATEIIHbHOM ACATCIIBHOCTH,

3) kommynuxamuegnvie YY/[ - GopMupoBaHUEe U Pa3BUTHE HABBIKOB U YMEHHIA:

aJICKBaTHO MCIIOJIb30BaTh PEUYEBBIC CPEACTBA I TUCKYCCUM U apTYMEHTAIIMH CBOCH MO3HIINH,
CpaBHUBATH Pa3HbIC TOUYKHU 3PEHHUS, aPTYMEHTUPOBATH CBOIO TOUKY 3PEHUS, OTCTAUBATh CBOIO
MO3UIINIO;

CJIylIaTh ¥ CJIbIIATE APYro€ MHCHHUEC, BCTYIIATh B JUAJIOT, BECTU AUCKYCCHUIO, OIICPUPOBATH
q)aKTaMI/I, KaK U1 JOKa3aTCIbCTBAa, TaK U JJI OIIPOBEPIKCHUA CYIICCTBYIOIIECIO MHCHUS,

MHTETPUPOBATHCS U CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMM U B3POCIIBIMU;
y4acTBOBAaTh B KOJUIEKTUBHOM OOCYXJIEHUH MTPOOIIEM.

Ilpeomemmnule pe3yiomamol:

1) 6 nosnasamenvholl (unmeniekmyanipHoll) cghepe:



BJIQJIETh OCHOBAMM HAYYHBIX 3HAHUH O KUBOW MPUPOJIE U 3aKOHOMEPHOCTSIX €€ pa3BUTHA,
BBIJICJIATH CYIIECTBEHHBIE IPU3HAKU OMOJIOTHYECKUX 00BEKTOB U MPOLIECCOB, OCHOBHBIE
CBOICTBA KUBBIX CUCTEM, LIAPCTB KUBOM MPUPO/Ibl, CACTEMATUKH U IIPEICTAaBUTENIEH PA3HBIX
TaKCOHOB;

OOBSICHATBH POJIb OMOJIOTUH B MIPAKTHUECKON ACATEIBHOCTH JIIOJICH; MECTa U POJIM YeIOBEKa B
NPUPOJIE; POIH PA3IMYHBIX OPTAaHU3MOB B KH3HH YEJIOBEKA; 3HAYCHUS OMOJIOTUIECKOTO
pasHo00pa3us I COXpaHeHHUs OMOC(ephl; MEXaHU3MOB HACIIECTBEHHOCTH M U3MEHYUBOCTH,
BU000pa30BaHuUs U IPUCIIOCOOIEHHOCTH;

XapaKTepru30BaTh OMOJIOTHIO KaK HAYKY, YPOBHH OpTaHU3ALIMU KUBOW MAaTEPUH, METOBI
Ouosornyeckoi Hayku (HaOIIOACHNE, SKCIIEPUMEHT, U3MEPEHHE), HAYYHbIEC JUCIUTUIAHBL,
3aHUMAIOLIUECS U3YYECHUEM KUZHEIEATEIIbHOCTU OPraHu3MOB, U OLIEHUBATh UX POJIb B
IIO3HAHUM KUBOH NPUPOIBL;

MMpOBOAUTH OHOJIOTHYCSCKHUE HCCIICA0OBaHUA U ACIATh BBIBOJbI HA OCHOBC ITOJTYYCHHBIX
pPE3yiabpTaTOB, ACMOHCTPHUPOBATH YMCHUS pa6OTaTB C YBCJIIMYUTCIIbHBIMU HpI/I60paMI/I,
HU3roTaBJIMBATb MUKPOIIPCIIAPAThI;

IMOHUMAaTb OCHOBBI XUMHUYCCKOI'0 COCTaBa JXUBLIX OPraHU3MOB, POJIb XUMHUYCCKUX 3JICMCHTOB B
06p330BaHI/II/I OpraHu4CCKUX MOJICKYJI, IPUHIUIIBI CTPYKTypHOﬁ OpraHu3alun U (bYHKI_II/II/I
YrieBO40B, ) XKUPOB U 6CJ'IKOB, HYKJIICMHOBBIX KHUCJIOT,

XapaKTCPHU30BaTh BKJIAA MUKPO3JICMCHTOB MAaKpPO3JICMCHTOB B 06pa30BaHI/IG HCOPTaHUYCCKUX U
OpTraHUYC€CKUX MOJICKYJ JKNUBOI'O BCIICCTBA, XUMHUYCCKUC CBOMCTBA U 6I/IOJIOFI/I‘IGCKYIO POJIb
BOJbI, KATHOHOB 1 aHHMOHOB B obecreyeHnu IIpouecCCOB JKXU3HCACATCIbHOCTHU

CpaBHHBATH KIICTKHU OJHOKJICTOYHBIX U MHOI'OKJICTOYHBIX OPIaHU3MOB, 3HATb CTPOCHUC
HpOK&pHOTH‘IGCKOﬁ )51 aYKapHOTquCKOﬁ KJICTOK, XapaKTCpU30BATb OCHOBHBIC ITOJIOKCHHU A
KJIETOYHOM TCOPpHUU CTPOCHUSA OPIraHU3MOB;

JIOKa3bIBaTh MPUHAJIEKHOCTh OPTaHU3MOB K Pa3HbIM CUCTEMaTHYECKUM I'PYIIaM; ONHUCHIBATh
0OMEH BelIeCTB U NMPEBPAIEHNE SHEPTUH B KIIETKE; IPUBOIUTH MOJIPOOHYIO CXeMy Mpoliecca
OuocHuHTe3a OEIKOB; XapaKTepU30BaTh OPraHU3aLUI0 METab0IM3Ma y MPOKAPHOT; T€HETUYECKUIA
anmapar 6akTepuil, cnopooOpa3oBaHue, pa3MHOKEHUE;

XapaKTCpU30BaATh (I)YHKI_II/II/I OpraHon0B OUTOINIa3MBbI; OIIPCACIIATE 3HAYCHUC BKJIIOYEHHI B
KHU3HCACATCIIBHOCTD KIICTKH,

CPaBHMBATh Pa3JINYHBIE PEACTABIECHUS €CTECTBOMCIBITATENIEH O CYIIIHOCTH KUBOM IIPUPOIBL;
XapaKTepU30BaTh OCHOBHBIE NIOJIOKEHNUS HBOMOLMOHHON Teopuu JK.b.Jlamapka, yueHus
Y.JlapBuHa 0 ectecTBeHHOM 0TOOpe, B3rIaabl K. JIMHHEs Ha cucTeMy HBOT'O MUPA; OLEHUBATh
3Hayenue Teopun JK.b.Jlamapka u yuenus Y.JlapBuHa U1 pa3BUTHS OHOJIOTHY;

orpenenaTh NoHATHS "Bua" U "monmynsauus", 3Ha4YeHne MEeKBUA0BOM O0pHOBI ¢ a0MOTHYECKUMU
(bakTopamMu Cpebl; XapaKTepH30BaTh MPUUYUHBI OOPHOBI 32 CYIIIECTBOBAHUE;

OLICHMBATh CBOMCTBA JOMAIIIHUX KUBOTHBIX U KYJbTYPHBIX paCTCHI/II\/'I 10 CPAaBHCHUIO C UX
JAUKHUMU MMPEAKAMU,



MMOHUMATh CYIIHOCTH MTPOIIECCOB IMOJIOBOTO Pa3MHOXKEHHS, OTIJIOTOTBOPEHUS, HHANBUTYaIbHOTO
pa3BUTHS, TAMETOTEHE3a, Meii03a U X OMOIOTUYECKOE 3HAUCHUE;

XapaKTepHu30BaTh OMOJOTMYECKOE 3HAUCHHE OECIIOIOr0 Pa3MHOKEHUS, ITAIbl SMOPHOHAIILHOTO
Pa3BUTHSL, ATAIIBI OHTOTEHE3a MPH MPSIMOM ITOCTIMOPHOHAIBHOM Pa3BUTHH, (POPMBI
OCTAMOPHOHATIFHOTO TIEPHO/Ia Pa3BUTHI, 0COOCHHOCTH MPSIMOTO Pa3BUTHS; OOBACHATH MPOLIECC
Meii03a, MPUBOJAMINN K 00pa30BaHHIO TalNIOUJHBIX TAMET; ONUCHIBATh MPOLIECCHI,
NPOTEKAIOIIUE IPH IPOOJICHUHN, TACTPYIISILIMHA U OPraHOT€HE3E;

pa3nn4ath COOBITHS, COMPOBOXKIAIOIINE PA3BUTHE OPTraHU3Ma MIPU TIOTHOM U HETIOJTHOM
MeTaMop(o3e, OOBSICHIATH OMOIOTUYECKHIA CMBICI PA3BUTHS C METaMOP(O30M;

HCIIOJIB30BATh I'CHCTHUYCCKYIO CUMBOJIMKY, BIIUCHIBATH 'CHOTUIILI OPIraHU3MOB U UX I'aMCThI;
CTPOUTH CXCMbI CKPCIIUBAaHUS IIPU HE3ABUCUMOM U CHCIIJICHHOM HACJICAOBAHWH, CLHCIIJIICHHOM C
IIOJIOM;, COCTaBJIATH HpOCTef/'II_HI/Ie POOOCIOBHBIC U pCIIaTh TCHECTUYCCKUC 3a1a4YH,
XapaKTCPHU30BaTh 'CHOTHII Ka CUCTCMY B3aI/IM0I[eI\/JICTBYIOIHI/IX T'CHOB OpraHus3Ma,

pacrio3HaBaTb MYTAIMOHHYIO U KOM6I/IHaTI/IBHyIO HU3MCHYHNBOCTD,

OHUMAThL CMBICI U 3HAUECHUE SABJICHUU rereposuca v MmOoJUIIONANH, XapaKTECPHU30BaTh METO/IbL
ceJIeKIH (THOPHUIU3AIMIO H 0TOOD);

XapaKTepU30BaTh OCOOCHHOCTH MPUCIIOCOOUTEIHHOTO MOBEICHUS, 3HAUCHHE 3a00ThI O
IMOTOMCTBEC IJIs1 BBDKMBAHUA, CYITHOCTh I'CHECTHUYCCKUX IMMPOLCCCOB B MOMYJIAINAX, q)OpMI)I
BUJ1000pa30BaHMS;

OTMKCHIBATH OCHOBHBIEC HAIIPABIICHUS IBOJIOLNHU (OMOIIOTHYECKUI TPOTpecCc U OMOTOTUUECKHI
perpecc), OCHOBHbIE 3aKOHOMEPHOCTH M Pe3YJIbTaThl SBOJIIOLINH;

POBOJUTH IPUMEPHI IPUCIIOCOOUTEIBHOTO CTPOCHUS TeJIa, TOKPOBUTENLCTBEHHOM OKPACKU
MOKPOBOB U MOBEACHUS; OOBACHATH, IOYEMY NPUCIIOCOOJIEHUS HOCST OTHOCUTEIbHBIN
Xapaxrep;

OOBSICHATh IPUYMHBI Pa3/ieleHUs] BUI0B, 3aHUMAIOIINX OOLIMPHBINA apeasl OOUTaHuUs, Ha
HOMYJISALMH; XapaKTepU30BaTh MPOLECC HKOJOTHUECKOTO U reorpaduyeckoro
BHUJ1000pa30BaHus; OLIEHUBATh CKOPOCTh BU000pa30BaHUS B PA3JINYHBIX CHCTEMATHUYECKUX
KaTEeTOpHsIX, ’KUBOTHBIX, PACTEHUI 1 MUKPOOPTAaHU3MOB;

XapaKTepU30BaTh MYTHU JOCTHXKEHUS OMOJIOTHYECKOr0 Iporpecca - apoMopQo3, HIN0aJanTaIlo
1 OOIIYIO IeTeHEPaInIO; TPUBOJIUTH MPUMEPHI TOMOJIOTUYHBIX aHAJIOTUYHBIX OPTaHU3MOB,;

OTHCHIBATH JIBMKYILIME CUJIBI aHTPOTIOTeHE3a, MOJI0KEHHE YeTTOBEKa B CUCTEME KHUBOTO MHPA,
CBOIICTBA YEJIOBEKA KaK OMOJIOTMYECKOr0 BHU/IA, DTAIIBl CTAHOBIIEHUS YeJIOBEKA KaK
OHMOJIOTHYECKOT0 BU/IA;

XapaKTCPU30BaATh POJIb MPAMOXOKACHU A, PA3BUTHA I'OJIOBHOI'O MO3Ta U TpyJla B CTAHOBJICHUU
YCJIOBCKA, BBIABJIATH MIPU3HAKU CXOJACTBA U pa3jinivsd B CTPOCHHH, o6pa3e KHU3HHU U ITOBCACHUHN
JKMBOTHBIX U YCJIOBCKA,

O0CO3HAaBaTh AaHTMHAYYHYIO CYIIIHOCTH paCcu3Ma,



OIMMCBIBATh PAa3BUTUC )KU3HHU HA 3emie B Pa3HBIC IEPUO/JAbI; CPABHHUBATDH U COIMOCTABJIATH
COBPCMCHHBIX U UCKOIACMBIX JKXUBOTHBIX U3YUCHHBIX TAKCOHOMECTPHUUICKUX I'PYIIT MCIKIY CO60ﬁ;

XapaKTepu30BaTh KOMIIOHEHTHI KHUBOTO BEIIECTBA M €r0 (QYHKIUHU, CTPYKTYPY ¥ KOMITOHEHThI
ouochepbl; 0cO3HABATH MMOCIICICTBUS BO3ICHCTBHS YeJI0BEKa Ha OMOC(epy; 3HATh OCHOBHBIC
CIIOCOOEBI U MCTO/JbI OXPAaHBbI IIPUPOALL; XapaAKTCPU30BATH POJIb 3alIOBCIHUKOB B COXPAHCHUUN
BUJIOBOTO Pa3HO00pa3us;

KJIacCU(UIIUPOBATh HKOJIOTHYECKUE (PAKTOPBI; pa3inyaTh MPOAYIICHTHI, KOHCYMEHTHI U
PENYLIEHTHI; XapaKTepu30BaTh Ouomaccy 3eMiu, OMOJIOTHYECKYIO TPOYKTUBHOCTb; OIIMCBIBATH
OMOJIOTrNYECKUI KpYrOBOPOT BELLIECTB B IIPUPO/IE;

XapaKTepu30BaTh JecTBUE a0MOTHYECKUX, OMOTHUECKUX U aHTPOIOTEHHBIX (PaKTOPOB Ha
OMOIICHO3; OMUCHIBATH KOJIOTUYECKHE CUCTEMBL; TPUBOAUTH PUMEPHI CAMOPETYJIISIIIUU, CMEHBI
OMOIICHO30B M BOCCTAHOBJICHUS OMOIICHO30B; XapaKTEePHU30BaTh (POPMbI B3aMMOOTHOIIICHUN
MEXy OpraHu3MaMH;

MPUMECHSTH Ha TIPAKTHKE CBEIICHUS 00 IKOJIOTHYECKUX 3aKOHOMEPHOCTSIX;
2) 6 YeroCmHO-0OPUESHMAYUHHOU Chepe:

3HAaTb OCHOBHBLIC ITpaBuJia ITOBCACHUA B IIPUPOAC K1 OCHOBBI 310POBOI'O o6pa3a KHN3HU,
IMPUMCHATDb UX Ha ITPAKTHKEC,

AHAIM3UPOBATH U OLEHUBAThH MOCIECTBUS ACSITEILHOCTU YeNIOBEKa B IPUPO/IE, BIUSIHUS
(bakTOpOB pHCcKa Ha 3I0POBLE YEJIOBEKA;

MMPUBOJUTD J0KaA3aTC/IbCTBA B3AUMOCBA3H YCJIOBCKA U Oprmammeﬁ Cpeabl, 3aBUCUMOCTHU
3A0POBbA UCIIOBEKA OT COCTOAHUA OKp}I)KaIOH_Ieﬁ CpCabl, HCO6XOI[I/IMOCTI/I 3alllUThI CPCIbI
oOuTaHus YCIIOBCKaA,

OLICHUBATH IMOBCACHUC YCJIOBCKA C TOUKHU 3PCHUA 3J0POBOTO 06pa3a JKU3HH,; pa3JInvaTb
C’be,I[O6HBIe U AJOBUTLIC pACTCHUA U FpI/I6BI CcBOEH MCCTHOCTH,

3) 6 cghepe mpyodosoii desmenvrocmu.:
3HATh ¥ COOIIOIATh ITpaBuiia paboThl B KaOMHETE OUOJIOTHH;

co0nroaTh mpaBuiia paboThl ¢ OMOJOTUYECKUMU MPUOOPAMHU U HHCTPYMEHTaAMHU
(mpenapoBaibHbIE UTJIbl, CKAIBIIEINH, JIYIIbl, MUKPOCKOIIBI).

4) 6 cghepe pusuueckol OesmenrbHOCmu.

ACMOHCTPUPOBATH ITPUCMBI OKA3aHUS HCpBOfI IIOMOIIH ITPpH OTPABJICHHUHU SIJOBUTHIMU
paCTCHUSIMHU U FpH63.MI/I, YKYCC ) KUBOTHBIMU;

5) 6 acmemuueckotil chepe:

OLICHUBATh C ICTETUYECKOMN TOUKH 3peHUs 00BEKTa )KUBOW MTPUPO/IBI.



COJAEPXAHUME ITPOI'PAMMBI.

IIporpamma «OcHoBBI 0011€ii OMosIorHN» 9 KIace
Tema 1. O01He 3aKOHOMEPHOCTH KU3HHU (5 1)

buonorus kak Hayka. Ponbs OMO0THY B MPAKTUUECKOU JIEATEILHOCTH JIt0IeH. MeTo bl
M3Yy4YEHUsl OPTaHU3MOB: HAOJII0ICHUE, U3MEPEHUE, SKCIepUMEHT. OTIMUUTENbHBIC IPU3HAKU
JKUBBIX OpraHu3MoB. OCOOCHHOCTH XUMHUUYECKOT'O COCTaBa KUBBIX OPTAHU3MOB: HEOPTaHUYECKHE
¥ OPTaHUYECKHUE BEIIECTBA, X POJIb B opranu3me. PasHoobpasue oprann3moB. OTIHYUTEIBHBIE
MPU3HAKYU TPEJICTABUTENICH Pa3HBIX APCTB KUBOU MPUPO/IBI.

Tema 2. 3aKOHOMEPHOCTH KM3HU HA KJIeTOYHOM YpoBHe (10 4)

Knerounoe ctpoenue oprannzMoB. MHOroo0pasue KiaeTok. MeTo/ bl U3y4eHHs KUBBIX
OpPraHU3MOB: HaOJIIOJICHUE, U3MEPEHHE, IKCIIEPUMEHT. (OCOOEHHOCTH XMMHYECKOIO COCTaBa
KUBBIX OPTraHU3MOB: HEOPTAHUYECKHE U OPTaHMYECKUE BEUIECTBA, HX POJIb B OPraHU3ME .
CrpoeHue KIeTKH: 11po, KJIeToYHas 000J104Ka, Ia3MaTuyeckas MeMOpaHa, [IUTOIIa3Ma,
TUTACTHIBI, MUTOXOHIPHH, BaKyoJId. XpoMocoMbl. OOMEH BEIIECTB M MPEBPAIICHUS SHEPTUH —
IPU3HAK XKUBBIX OpraHn3MoB. Opranuueckue Beniectsa. Mx poss B opranusme Ponb fpixanus B
KU3ZHEJEATENIbHOCTH KJIETKU U opranu3smMa MHoroo0pasue kierok. PazmMHoxxenue. Merobl
U3y4EHMsI )KUBBIX OPraHU3MOB: HAOII0IeHUE, U3MEPEHHE, IKCIIEPUMEHT

Jlabopamopnas paboma Ne 1 «Muoroobpa3zue KJIeTok sykapuot. CpaBHEHHE PAaCTUTEILHBIX U
KUBOTHBIX KJIETOK»

Jlabopamopnas paboma Ne 2 «PaccmaTpuBaHue MUKPOIIPETIAPAaTOB C NEISIIUMHUCS KICTKaMM

Tema 3. 3aKOHOMEPHOCTH KM3HU HA OPTAHM3MEHHOM YpoBHe (17 4)

OOMeH BellecTB U MPeBpallieHusl SHEPIrui — MPU3HAK KUBBIX OpraHn3MoB. PazHooOpa3ue
opranu3MoB. bakrepun. MHoroo6pasue 6akrepuii. Poib GakTepuil B mpupoe U KU3HU
yesoBeka. Bupycel — HeksieTounble popmbl. 3a00eBaHus, BbI3bIBAEMbIE OAKTEPUSIMU U
BUpycamMu. Mepsl poduiakTuky 3aboseBanuii. Pacrenus. Kiietku u opransl pacteHuil.
Pasmuoxenue. becrionoe u nonosoe pazMHoxkeHre. MHOroobpasue pacTeHUl, IPUHLIUIBL UX
kiaccugukanuu. ['pudsl. MHOroo6pasue rpuboB, UX pojib B IPUPOJIE U KHU3HH YeTIOBEKa.
JInmaitauky. Ponp IMIIaliHUKOB B IPUPOJE U )KNU3HU denoBeka. JKuBotHsle. IIponecchl
KHU3HEIEATEIbHOCTH U UX PETYISILNS Y )KUBOTHBIX. MHOrooOpasue (THIIBI, KI1acChl) )KUBOTHBIX,
WX POJIb B IPUPOJIC U KU3HU uesoBeka. OOmue cBefieHus 00 opranu3mMe yenoBeka. YepTsl
CXOJICTBA U pa3INyus YeJIOBEKA U )KUBOTHBIX. CTPOEHNE OpraHu3Ma 4eJI0BEKa: KIETKHU, TKaHH,
oprausbl, cucteMbl opraHoB. OcoO0eHHOCTH TTOBeIeHUs YesioBeka. ColuanbHas cpesia 0OuTaHus
yesoBeKka. becnonoe u nonosoe pasmHokeHue. [lonoseie kieTku. Onuo10TBOPEHUE.
PaznooOpasue opranu3moB. Poct u pazsutue opranuzmos. [lonoBoe pazmuoxenue. [lonoseie
kieTku. OmionorBopenue. HacinencTBEHHOCTh U N3MEHUMBOCTh — CBOWCTBA OPTaHU3MOB.
B3anmocBs3u oprann3mMoB U OKpy»xarolei cpeasl. HacnenctBenHas 1 HeHacae/ICTBEHHAs
U3MEHYMBOCTb. METO bl U3yueHHs! )KUBBIX OPraHU3MOB: HaOII0/IEHUE, U3MEPEHUE,
HKCIIEPUMEHT. 3HaUYCHHE CEIEeKIIUU U OMOTEXHOJIOTHH B JKU3HH YEJIOBEKA.

Jlabopamopnas paboma Ne 3 «BplsiBlIeHUE HACIEICTBEHHBIX U HEHACIE/ICTBEHHBIX TPU3HAKOB Yy
pacTeHU pa3HbIX BUIOB»

Jlabopamopnas paboma Ne 4 «VI3ydeHre N3MEHUYNBOCTH Y OPTaHU3MOBY

Tema 4. 3aK0HOMEPHOCTH NPOUCXOKACHUS M Pa3BUTHS KU3HU Ha 3emure (20 )



DBOJIIOIMS OPraHUYECKOTO MUpa. B3anmocBs3u opranu3MoB U okpyxatoiei cpeasl. Cucrema u
3BOJIIOIMS opranudeckoro Mupa. Y. JlapBuH — OCHOBOMOJIOKHUK Y4€HHUSI 00 IBOJIIOLINH.
JBroKyiue cuiibl 3BOJIONMA. Buj — ocHOBHas cucrematuyeckas equnuia. [lpuznaku Buza.
Pe3ynbrathl 5BOMIOIMU: MHOT00Opa3ue BUOB, IPUCIOCOOIEHHOCTh OPIraHU3MOB K Cpeie
obutanus. Yc J0K HEHHE OPraHU3MOB B IIPOLIECCE IBOMIOLUUU. [IBUXKYIIIME CUITBI BOJIOLIHH.
MecTo uenoBeka B CUCTEME OPTaHMYECKOro MUpa. YepThl CXOACTBA U PA3JIMYUS YETIOBEKA U
KUBOTHBIX. [IprpoHas u counanpHas cpefa ooutanus 4enoBeka. Ponb uenoBeka B 6uocdepe.
Tema 5. 3akoHOMepPHOCTH B3aMMOOTHOILIEHUH OPraHu3MoB u cpeasbl (15 1)

Cpena — MCTOYHUK BEUIECTB, SHEPTUU U HHPOpMaIK. B3anMoCBsI3u OPraHu3MOB U
OKpYXKaroliel cpebl. BiusHue sK010rndeckux (pakTopoB Ha OpraHU3Mbl. IKOCUCTEMHAS
opraHu3alys >KMBOi npupobl. BanmonelicTBie pa3HbIX BUJIOB B SKOCUCTEME (KOHKYPEHIIHUSA,
XUIIHAYECTBO, CUMOUO03, mapa3utusM). lluieBsie cBsi3u B s3kocucteme. Busm — ocHoBHas
cucTemMatuyeckas eAuHuia. KpyroBopor BeIIecTB U MPEeBpaLICHHs SHEPTUU B IKOCHCTEME.
buocdepa — rnobanpHas sxocucrema. B.M. Bepranckuii — OCHOBOMOJIOKHHUK yUEHUS O
ouocdepe. ['panuiisr 6nocdepsl. PactipocTpaneHne u poJib )KMBOTO BelecTBa B Onocdepe.
3aKOHOMEPHOCTH COXPAHEHHUS YCTOMYUBOCTU MPUPOIHBIX dKOocuCcTeM. [IpUuuHbl ycTOMYMBOCTH
skocucTeM. IlocnencTBust esITeIbHOCTH YeTIOBEKA B IKOCUCTEMAX. DKOJIOTHYECKHE MTPOOIIEMBI.
Ponpb genoBeka B 6uocepe. Metoapl H3ydeHUs )KUBBIX OPTaHU3MOB: HAOJIOICHUE, H3MEPEHUE,
IKCIIEPUMEHT.



TemaTnyeckoe MIIAHUPOBAHUE

«OcHOBBI 00111eH Onoorumy 9 Kitacc

Tema paznena

TeMbl ypokoB

Komnu
€CTBO
4acoB

Oo0mue
3aKOHOMEPHOCTH
JKHU3HHU

1.buonorus — Hayka o JKUBOM MHpE

2.MeTo1pI OMOIOTHYECKUX UCCIIEIOBAHUN
3.00m1me cBOICTBA )KUBBIX OPraHU3MOB

4. Muoroo0pazue GopM KU3HHA

5.000011eHME ¥ CHCTEMATH3aIUs 3HAHUM 10 TEME

3aKOHOMEPHOCTH
KHM3HU Ha
KJIETOYHOM YpPOBHE

1.MHuoroo0pa3zue KJIeToK

2.XVMHYECKHUE BEIIEeCTBA B KIETKE
3.CTpoeHue KIETKH

4.0pranouipl KJICTKH U UX (DYHKITMH

5.00MeH BelecTB — OCHOBA CYIIECTBOBAHMSI KIIETKH
6.buocuHTe3 OenKa B KUBOM KIIETKE
7.buocunTe3 yrieBoJoB — (OTOCUHTE3S
8.00ecneuenme KIETOK YHEpTrueit
9.Pa3mMHOXKeHUE KIETKH U €€ )KU3HEHHBIHN UK
10.0060011eH1Ee U cucTeMaTu3aIus 3HaHUH 10
Teme 2

10

3aKOHOMEPHOCTH
JKHN3HU Ha
OpraHU3MEHHOM
yYpPOBHE

1.0Opranusm — OT KpbITasl )KMBas CUCTEMA
(buocucrema)

2.IIpuMUTHBHBIE OPTaHU3MBI

3.PacTuTeNbHBII OpraHu3M U €r0 0COOEHHOCTH
4. MHorooOpa3ue pacTeHUl 1 3HaUe€HUE B MPUPOJIE
5.0pranu3msl IapcTBa TPUOOB U JIMIIAHWHUKOB
6.KuBOTHBIN OpraHu3M 1 €ro 0COOEHHOCTH
7.MHuoroo0pa3ue KUBOTHBIX

8.CpaBHeHUE CBOMCTB OpraHU3Ma 4eJ0BeKa U
KUBOTHBIX

9.Pa3MHOKeHHE KUBBIX OPTaHU3MOB
10.MluauBuyanbHOE pa3BUTHE OPraHU3MOB
11.06pa3oBaHue MOJIOBBIX KIETOK. Meio3

12 .M3yuenne MexaHn3Ma HaclIeICTBEHHOCTU
13.0OcHOBHBIEC 3aKOHOMEPHOCTH HACIICICTBEHHOCTH
OpPraHU3MOB

14.3axoHOMEpPHOCTH N3MEHYUBOCTHU
15.HenacnencTBeHHass U3MEHYHUBOCTD
16.0OCHOBBI ceNeKIUU OPTaHN3MOB
17.060061meHne U cucTeMaTu3alus 3HaHUH 110
Teme3

17

3aKOHOMEPHOCTH
IIPOUCXOXKACHUS U
Pa3BUTHA )XU3HU HaA
3emie

1.ITpeacraBieHust 0 BOSHUKHOBEHUH

KU3HU Ha 3eMJie B HCTOPUHU €CTECTBO3HAHUS
2.CoBpeMeHHBIC TTPEJICTABICHHS O
BO3HUKHOBEHHU KU3HU Ha 3emiie
3.3nauenue HOTOCHHTE3a U OMOJIOTUUECKOTO

20




KpPYroBOpOTa BEIIECTB B Pa3BUTUH JKU3HU

4.OTtanbl pa3BUTHS )KU3HU Ha 3eMIie

5.Wneun pa3BuTus OpraHMYECKOro MUpa B OMOJIOTHH
6.Yapn3 lapBuH 00 3BOJIIOIMH OPraHUYECKOTO MUPa
7.CoBpeMeHHBIE NPE/ICTaBICHUS 00 3BOJIIOLUU
OpPraHUYeCcKOro MUpa

8.Bun, ero kxpurepuu u cTpyKTypa

9TIporecchl 00pa3oBaHUs BUIOB

10Maxkpo3BoJIOIUs KaK MPOLECC MOSIBIECHUS
Ha/IBUJIOBBIX TPYII OPraHU3MOB

11.0OcHOBHBIC HAMPABIICHUS SBOJIOINH

121 Ipumepsl 3BOTIOIMOHHBIX TPe0OPa30BaHU KUBBIX
OpPraHUu3MOB

13.0cHOBHBIE 3aKOHOMEPHOCTHU IBOJIOIHU

14 .Yenoek — npeacTaBUTENb )KUBOTHOTO MUPA
15.9BoIOIMOHHOE TPOUCXOXKICHUE YeTIOBEKa
16.PanHMe 3Tanbl 3BOIIOLUH YelloBeKa

17.11o3Hue 3Tarbl 3BOIIOIUH YEI0BEKa
18.YenoBeueckue packl, UX pOJICTBO U
IIPOUCXOKICHHE

19. YenoBek Kkak kuTeNb OHOCHEphl 1

€ro BIUSHHUE Ha NPUPOY 3eMIIH

20. O6001meHne U cucTeMaTu3anys 3HaHuH 1Mo Teme 4

3aKOHOMEPHOCTH
B3aUMOOTHOIICHHUH
OpTraHru3MOB U CPEAbI

1.YcnoBus *u3Hu Ha 3emMiie

2.001mue 3aKOHbI IeHCTBUs (PaKTOPOB CPEIIbl HA
OpTraHHU3MBI

3. IIpucnoco0IeHHOCTh OPraHU3MOB K JICHCTBHUIO
(hakTOpOB CpeIbI

4.BUOTHYECKUE CBS3H B IPUPOJIC

S.IHonymsanun

6.DyHKIIMOHUPOBAHKE MOMYJISIIUI B IPUPOJIE
7.Ilpupoanoe cood111eCTBO — OUOreo1IeH03
8.buoreorieHo3sb1, FKOCHCTEMBI U OHochepa
9.Pa3BuTHE 1 cMeHa OMOTEOIIEHO30B
10.MHoroo0pa3ue 61oreoreH030B(IKOCUCTEM)
11.0cHOBHBIE 3aKOHBI YCTONYMBOCTH KHUBOW TTPUPO/IBI
12.9xonoruveckue mpodiemsl B Onochepe. Oxpana
MIPUPOJIBI

130«kckypcus 6 npupody«3ydeHne u OCcaHue
HKOCUCTEMBI CBOCH MECTHOCTH»

14. O606uIeHNe U cUCTeMaTH3allUsI 3HAHUHU IO TeMe 5
15.Mtoro BeIif KOHTPOJIb YCBOCHHS MaTepHala Kypca
ouosorun 9 kiacca

15

3aKIroYeHue

OT4eTHBIN ypOK IO UCCIIEN0BATENBCKON
JIeSITeJIbHOCTH 00Y4aroIINXCsl

Hroro

68




Knacc (68 u, us HUXx 1 4 — pesepBHOEe Bpems)

Copnep:kanue pas3aenon OcHoBHoOe€ cojiepKanme XapaKTepucTHKA OCHOBHBIX BH0B /IesITEJIbHOCTH Hcnoanb3o
NPUMEPHOI 1o TeMaM padoyeii NporpaMMsI odyuarouierocs BaHHe
NMporpaMmbl obdopynoBa

HUS
Tema 1. O6uue 3aKoHoMepHOCTH KU3HU (5 1 )
buonorus xak Hayka. Poib Buosiorusi — Hayka o ;KMBOM MHpe HaseiBaTh 1 XapakTepru30BaTh pa3Iu4HbIC HAYYHbIE Lnudposoit
OMOJIOTHH B IPAKTHUECKON Bbuonorus — Hayka, ucciieyromas xu3Hb. M3yuenue o0nacTi OMONOTHH. MHKPOCKOIL,
NeSITeNbHOCTH JIIoAeH NPUPO/IBI B 00ECTICYeHUH BEKUBAHHMS JIIOJICH Ha XapakTepru3oBarh poJib OMOJIOTHYECKUX HAYK B MHKPOIIpEIIapaTel
3emite. bronorust — cucrema pa3HbIX OHOIOTHIECKUX [IPAKTUYECKOH IESTEIbHOCTH JIFOAECH
obnacreli Hayku. Pons 6ronornn B mpakTH4ecKon
JESITeILHOCTH JIFOAEH
Metoapl u3y4eHHUs MeToabl OHOJIOrHYECKHX HCCJIeN0BAHTI OOBsICHATH HA3HAYEHUE METO0B HCCIEI0BAHUS B Llnpposoit
OpraHN3MOB: HAaOIIO/IEHUE, MeTo/1pI U3yUeHUS KUBBIX OPraHU3MOB: HaOIIOACHNE, Oouonorum. MHKPOCKOIL,
U3MEPEHUE, DIKCIIEPUMEHT U3MEpPEHUE, CPABHEHUE, OMUCAHUE, FIKCIIEPUMEHT, XapakTepru3oBaTh U CPABHUBATH METOBI MEXKIy COOOH. MHKpOIIpENapaTel,
MonenupoBanue. [IpaBuna paboTsl B KaOMHETE CoOuro1aTh npaBuiia padoThl B KaOWHETE, 00OpaIeHUsI ¢ dpoBast
OMOJIOTHH ¢ OMOJIOTHYECKUMHE PUOOPAMU U nabopaTopHBIM 000PyTOBAaHHEM nabopaTopHst
MHCTPYMEHTaMH
OTnnuuTenbHbIE TPU3HAKU Oo0mme cBolicTBA ;KMBBIX OPraHU3MOB HaspiBaTh 1 xapakTepu30BaTh MPU3HAKU KUBBIX CYIIECTB. Jlaboparoproe
KUBBIX OPTaHU3MOB. OTnuyuTenbHbIE TPU3HAKH KUBOTO U HEKHUBOTO: CpaBHHBaTh CBOWMCTBA JKUBBIX OPTAHMU3MOB U TeJI HEe:)KUBOK XHUMHUHECKOE
Oco0eHHOCTH XUMUYECKOTO | XMMHUYECKHUI COCTaB, KJICTOUHOE CTPOCHHE, OOMEH MIPUPOJIBI, JIENIATh BHIBOIBI 0bopysoBaHHe
COCTaBa KMBbIX BEIIECTB, PAa3MHOKEHHE, HACIIEJICTBEHHOCTbD,
OpPTaHHU3MOB: U3MEHYUBOCTb, POCT, PA3BUTHE, PA3APAKUMOCTb.
HEOpraHu4yecKue u B3anMocBsI3b KUBBIX OPraHU3MOB U CPEJIbI
OpraHNYEeCKHUE BEIIECTBA, UX
POJIb B OpraHu3mMe
PaznooOpasue oprann3Mos. MHoroo0pa3ue (popM KU3HH Pasnuuath yeTsipe cpesibl )KU3HU B Onocdepe. Lndposoii
OTnuauTehHBIC TPU3HAKT Cpepl )KU3HH Ha 3eMiie 1 MHOT000Opa3ue ux XapakTepru30BaTh OTIIMIYUTEIIBHBIE OCOOCHHOCTH MUKPOCKOIL,
MpeJICTaBUTENEN pa3HbIX opranu3MoB. KireTounoe paznooOpasne Opranu3MoB U MpeJICTaBUTENEH Pa3HbIX 1[APCTB KUBOW MPUPOJIbI. MHKPOIPCTIapaThI
LAPCTB KUBOH MPUPOIbI uX napcTBa. Bupycel — HeknerouHas Gopma KU3HH. OOBSCHATH OCOOCHHOCTH CTPOCHUS U KU3HEACSTEIbHOCTH
Pa3znooOpasue 6uocucrem, oToOpaxkaromiee BHPYCOB.
CTPYKTYpHBIE YPOBHU OPTraHU3aLNH KUZHH OnpenensTh MOHATHE «OHOCHCTEMAY. XapaKTepH30BaTh
CTPYKTYpHBIC YPOBHU OpPraHU3alUH KU3HH
O0001IeHe ¥ CHCTEMATH3ALMS 3HAHUIA 110 TeMe OOBSICHATB POJIb OMOJIOTUH B KU3HU YEIIOBEKA. Hoyt6yx,
«O0mue 3aKOHOMEPHOCTH KU3HID) XapakTepu30BaTh CBOMCTBA KUBOTO. PICKTPOHHBIC
OBnazieBaTh yMEHHEM apTYMEHTHPOBATH CBOIO TOUKY Ta0IAIIbI

3pCHUA IIpU O6cy)KI[eHI/II/I HpO6J'ICMHBIX BOIPOCOB TCMBbI,




Copneprxanue pas3iesion

OcHoBHoOe coiep:kaHne

XapaKTepI/ICTHKa OCHOBHBIX BHU/I0B 1€ATCJIBHOCTH

Hcnoan3o

NMPUMEPHOI 1o TeMaM padoueii mMporpaMmbI odyuaruierocs BaHUe
NMporpaMmbl obdopynoBa
HUA
BBITOJIHSISI UTOTOBBIC 3a/1aHHSL.
Haxonuts B lHTEpHETE NOMOTHATENBHYIO HH)OPMAIIHIO
00 yuéHbIX-OHoJorax
Tema 2. 3aKOHOMEPHOCTH KU3HU HA KJIeTOYHOM ypoBHe (10 u)
Knerounoe ctpoenue MHuoroo0pa3ue KJIeToK Onpenensarb OTINYUTENbHbIC TPU3HAKH KIETOK IPOKapuoT | MUKpOCKOI
oprann3mMoB. MHorooOpasue | O0o01ieHre paHee H3y4eHHOTO MaTepraa. 1 DYKapHOT. nuQpoBoii,
KJIETOK. MeTozbl n3yueHus Muoroo0pa3zue THIOB KJIETOK: CBOOOTHOKUBYIINE U [IpuBOANTH IPUMEPBI OPraHU3MOB IPOKAPUOT U SYKapHUOT. | MHUKpOIpenapa
KUBBIX OPraHU3MOB: oOpa3yroiye TKaHH, TPOKAPHOTHI, IYKapHOTHL. Poib XapakTepru3oBaTh CyIIECTBEHHbIE IPU3HAKH THI.
HabJroIeHNe, N3MepeHue, Y9EHBIX B U3yUYEHUH KIIETKH. KHU3HEESSTETBHOCTH CBOOOTHOKHUBYIILICH KIETKH U KICTKH,
IKCIIEPUMEHT BXOJISIIEH B COCTAaB TKAHU.
Jabopamopnasn paooma Ne 1 Ha3piBaTh MMeHA yYEHBIX, OJOKUBIINX HAYAJIO
«MHoroo0pasue KI1eTok 3ykapuoT. CpaBHEHHE U3YUYEHUIO KIIETKH.
PaCTUTENBHBIX M dKUBOTHBIX KIETOK» CpaBHUBaTh CTPOEHUE PACTUTENHHBIX U JKHBOTHBIX
KJIETOK.
DUKCUPOBATH PE3yIbTAThl HAOIIOIEHUH U J1eJaTh BBIBOBI.
CoOroaTh mpasuiia padboThl B KaOUHETE, 00paLleHus ¢
nabopaTopHBIM 000pYIOBaHHEM
Oco0eHHOCTH XUMUYECKOTO | XHMHUYECKHe BElleCTBa B KJIETKe Paznuyarh 1 Ha3bpIBaTh OCHOBHBIE HEOPTAHUYECKHE U Muxkpockor
coCTaBa KHUBBIX 0O06001IeHNe paHee U3YYEHHOTO MaTepHaa. OpPraHUYECKHE BEIIECTBA KICTKH. 1 poBoii,
OpPraHHM3MOB: OCOOCHHOCTH XMMUYECKOTO COCTaBa )KUBOW KIIETKH U OOBsicHATH (GYHKLIUH BOJIbI, MUHEPAIbHBIX BELIECTB, nmaboparopHoe
HEOpraHu4yecKkue u €ro CXOJICTBO y Pa3HBIX TUITOB KJIETOK. 0EIIKOB, YIIIEBOJIOB, JIUMH/IOB ¥ HYKJICHHOBBIX KUCIIOT B obopyoBaHue
OpraHU4ecKue BelecTBa, ux | Heopranndeckue u OpraHU4YecKHe BEIIeCTBa KIETKH. KJIETKE. 10 U3Y4EHHUIO
pOJIb B OPraHHU3Me Copep:xaHne BOJIbI, MUHEPAIBHBIX COJIEH, YTIIEBO/IOB, CpaBHUBATh XMMHUYECKUH COCTAB KIIETOK KHBBIX XMMHYECKOTO
JINTTU 0B, OEJIKOB B KJIETKE U OpraHusme. Nx ®YHKHHH OpraHu3MOB U TEJI HEXUBOU IIPUPOJbI, ACTIATh BHIBO/IbI COCTaBa KJICTOK
B )KM3HECATEIIbHOCTH KICTKH
Crpoenue KJIETKHU: SApo, CTpoeHne KJIeTKH Paznnyath OCHOBHBIE YaCTH KIIETKH. Hudposoit
KJIETO4Hasi 000JI0UKa, CTpyKTypHBIE YacTH KJIETKH: MeMOpaHa, sJpo, Ha3piBaTh 1 OOBSCHSTD CYIIECTBEHHBIC IPU3HAKH BCEX MHUKPOCKOIT 1
na3Maruyeckas MeMOpasa, [IUTOILIa3Ma C OPraHOMIaMH U BKITFOUEHHUSIMH JacTen KIETKH. TOTOBBIE
UToIuIa3Ma, IIacTUIbL, CpaBHHBaTh 0COOCHHOCTH KJIETOK PACTCHUH M KUBOTHBIX MUKpoIIpenapa
MUTOXOH/JIPUHN, BAKYOJIH. ThI
KpOMOCOMEI Opra"ouab! KIeTKH U UX GyHKIHA BbIIe/IATh U HA3bIBATH CYIIECTBEHHbIC IPHU3HAKH CTpoeHHs [HOYTOYK,
MewmOpaHHBIC 1 HEMEMOPAHHBIE OPTAHOU/IBI, OpraHOUJIOB. PICKTPOHHBIC
OTIIUYUTENBHBIE OCOOCHHOCTH UX CTPOSHUS U Paznugate opraHouIsl KIETKH HAa PUCYHKE YIeOHMKA. TabIHILbI

GyHKIMH

OOBACHATH (YHKIIUN OTACTHHBIX OPTraHOWIOB B




Copneprxanue pas3iesion

OcHoBHoOe coiep:kaHne

XapaKTepI/ICTHKa OCHOBHBIX BHU/I0B 1€ATCJIBHOCTH

Hcnoan3o

NMPUMEPHOI 1o TeMaM padoueii mMporpaMmbI odyuaruierocs BaHUe
NMporpaMmbl obdopynoBa
HUS
JKU3HEIEATEIbHOCTH PACTUTEIbHON U dKUBOTHOU KIJIETOK
OOMeH BEIIECTB U OOMeH BelecTB — OCHOBA CyIIeCTBOBaHUs KJeTkH | OIpenensTs NOHITHE «OOMEH BELIECTB». Y CTaHABIUBATh Hoyt0yx,
MPEBPAIICHUS SHEPTUN — [TonsiTre 06 0OMeHe BemecTB Kak COBOKYITHOCTH pazyinune MOHITUH «aCCUMUIIALIMS) U «TUCCUMWIAIUsDy.  PJICKTPOHHBIC
MIPU3HAK KUBBIX OMOXMMHUYECKHUX PEAKITHI, 00CCTICUHBAIOTITIX XapakTepu30BaTh U CPABHUBATH POJIb ACCUMUIISILIUY U TabIuLbl
OpraHn3MOB JKU3HEICITEIbHOCTD KICTKU. 3HAUCHUE AaCCUMUIISITUN JUCCUMUJISIIIUU B )KU3HEACITEIILHOCTHU KICTKU, AETaTh
U JUCCUMWISILIUY B KJIeTKe. PaBHOBecue BBIBOZIbI Ha OCHOBE cpaBHEHUs. OOBACHATH posib ATD kak
SHEPTeTHYECKOTO COCTOSHUSI KIIETKA — OOecTieueHe YHUBEPCAIBHOI'O NEPEHOCYMKA U HAKOIUTEISI SHEPTUH.
e€ HOpMaJIbHOTO ()YHKIIMOHHPOBAHHUS XapakTepru3oBaTh SHEPreTUIECKOE 3HaYeHnE 0OMeHa
BEILIECTB ISl KJIETKU U OpraHu3ma
Oprannyeckue BEIIECTBA. Buocunre3 0ejika B »KUBOI KJeTKe Onpe/ensTh NOHATHE «OMOCUHTE3 OeKay. BeiiessaTs u Hoy1Oyx,
HX poisb B opranuzme [TonsTne 0 OmocwHTE3e. DTAIBl CHHTE3a OeIKka B Ha3bIBaTh OCHOBHBIX YYaCTHUKOB OMOCHHTE3a Oelika B PICKTPOHHBIC
KJIeTKe. POJIb HYKJICMHOBBIX KUCIIOT U pHOOCOM B KIIETKE. TaGIHLIB]
OmocuHTE3€e OENKOB Paznnyath 1 XapakTepu30BaTh 3Tabl OMOCUHTE3a OCliKa B
KJIETKE.
OTBeuaTh Ha UTOTOBBIE BOIIPOCHI
Buocunres yriesonos — orocunres Onpenensats nouatre «horocuHTe3». CpaBHUBATH CTAIUN Hoyt0yxk,
[MonsiTrie 0 hoTOCHHTE3E KaK MPOIIecce CO3IaHMsI (horocuHTE3a, eTaTh BHIBOJBI HA OCHOBE CPABHEHHSI. PICKTPOHHBIC
YIJIeBOJIOB B *KHBO# KieTke. J[Be cTaguu ¢porocuHTe3a: | XapaKTepu3oBaTh 3HaUeHHE (POTOCHHTE3a IS TabIuLbL,
CBETOBAsI U TEMHOBAs. Y CIIOBHSI TPOTEKAHUS PacTUTENBHON KIETKH U IPUPOJIBI B IEJIOM rdpoBast
(dhoTOCHHTE3a U €ro 3HAUYCHUE IS TPUPO/IbI naboparopust
Pous gpixanus B Oobecneuenue KJIETOK JHepruei Ornpenensars MOHSITUE KKIICTOYHOE JBIXaHHECY. HoyTOyk,
JKU3ZHEJEATEIIbHOCTH KIETKH | [loHSTHE O KJIIETOUHOM ABIXaHUH KaK O MPOLECCe CpaBHHBATH CTAINN KJIETOYHOTO JIBIXaHUS U IeTaTh PJICKTPOHHBIC
U OpraHusma obecreueHus KIETKN dHeprueil. Ctaaun KIeTOUHOTO BBIBOJIBI. TaOJIMIIBI
JIBIXaHUS: OECKUCIOpOaHAs ((epMEHTATHBHAS, WX XapakTepu30BaTh 3HAUCHUE KJICTOYHOTO bIXaHUS AJIs
TJIMKOJIN3) U KUCIOpOaHast. Poitk MUTOXOHApHUI B KJIETKU ¥ OpraHHU3Ma.
KJICTOYHOM JBIXaHUHU BBISBIATH CXOJICTBO M pa3inyue AbIXaHus U (poTocuHTE3a
MHoroo0pasue KJIETOK. Pa3mHoxkeHNe KIeTKHU U €€ :KU3HEHHbIH IHKJI XapakTepru3oBaTh 3HAUEHUE PA3MHOKEHHUS KIJIETKHU. Hudposoit
Paszmuoxxenue. MeTobl Pa3zmHOXeHHE KIIETKH ITyTEM JIeNIeHUs] — 001Iee CpaBHUBATH JIEJICHUE KIIETKHU MPOKAPUOT U 3YKAPHUOT, MHUKPOCKOII U
M3YYECHUS )KUBBIX CBOMCTBO KJIETOK OJTHOKJICTOUHBIX U MHOTOKJIETOUHBIX | J€JIaTh BBIBOJBI HA OCHOBE CPABHEHHS. FOTOBBIE
OpPraHM3MOB: HAOIIO/IEHHE, opranu3moB. KieTouHoe JiejieHrne y mnpokapuoT — Onpeaensarb MOHATUS KMHUTO3» U «KJICTOUYHBIN ITHKII. MHUKponpenapa

M3MEpeHHE, IKCIIEPUMEHT

JleJICHUE KIIETKH HaaBoe. J{ereHune KIIeTKH Y 9yKapHoT.
Murto3. ®a3el MuT03a. JKU3HEHHBIN ITUKII KJICTKH:
unTepdasa, MuTo3. Paznenenue KiIeTouHOTo
COIEPKUMOTO Ha JIBE TOUCPHUEC KIICTKH.

OOBACHATH MEXaHU3M paCIpeIeTICHUS HACICICTBEHHOTO
MaTepuaa MeX/1y IBYMs TOYCPHUMHU KIECTKAMH Y
MIPOKAPUOT U DYKAPHOT.

Ha3biBaTh 1 XapakTepu30BaTh CTa UK KJIETOYHOTO [IUKIIA.

TBI
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Jabopamopnasn paboma Ne 2 Habmo1aTh ¥ ONKHCHIBATH ASTSIIUECS KICTKH 10 TOTOBbIM | LH(BPOBOiH
«PaccmaTpuBaHuEe MUKPOIIPENAPATOB C JEJSIIIUMHUCS MHKPOIIpEnapaTam. MHUKPOCKOII 1
KJIETKaMM» DUKCUPOBATH PE3yIBTATHI HAOIOIEHUH, GopMynupoBaTs (FOTOBBIC
BBIBOJIBL. MHKpPOTIpenapaThl
Co0OuroaTh papmiia paboThl B KaOWHETE, 00OpaleHus ¢
nabopaTopHBIM 000PyTOBAaHHEM
O0o01enue U cucTeMaTH3alMsl 3HAHUI 10 TeMe XapaKTepH30BaTh CYIECTBEHHBIC IPU3HAKN BaXHEHmmX — [HOYTOYK,
«3aKOHOMEPHOCTH KM3HHM HA KJIETOYHOM YPOBHE» IIPOLIECCOB KU3HENEATEIbHOCTH KIIETKH. PIICKTPOHHBIC
Hcnonb3oBaTh HHPOPMAITMOHHEIE PECYPCHI IS TabIHILbI
MOJITOTOBKH MPE3CHTAIMN U COOOIIEHUH 110 MaTepraiaM
TEMBI
Tema 3. 3aKOHOMEPHOCTH KH3HU HA OPraHU3MeHHOM ypoBHe (17 u)
OOMeH BewlecTB u OpraHu3M — OTKPBITAs KUBasi CHCTeMa O00CHOBBIBATH OTHECEHHE KUBOT'O OPraHU3Ma K Ludposoii
MpEeBpallCHUs SHEPTUH — (ouocucrema) ounocucreme. MHKDPOCKOII 1
MIPU3HAK )KHUBbIX OpranusM Kak >xuBasi cucteMa. KoMnoHeHTs! Boiiensrts cymecTBeHHbIE MPU3HAKH OMOCUCTEMBI [FOTOBBIC
OpraHu3MOB CHCTEMBI, UX B3aUMO/IeiiCTBHE, 0O0ecCTieunBaloliee «OpraHu3M»: 0OMEH BEIICCTB U MPEBPAIICHUS YHEPTUH, MUKPOIPEIApATLI
[EJIOCTHOCTh OMOCUCTEMBI «OpTraHu3M». Perymsius [UTAaHUE, AbIXaHHE, TPAHCIIOPT BEILIECTB, CBSI3U C BHEIIHEH
IPOLIECCOB B OMOCHCTEME cpezoi.
OOBSCHSTH TIETIOCTHOCTD U OTKPHITOCTH OMOCUCTEMBI.
XapakTepru3oBaTh ClIOCOOHOCTh OMOCHUCTEMBI K PEryJILUH
IIPOLIECCOB KU3HEACSITEIBHOCTH
PaznooOpasue oprannsmoB. | BakTepuu u BUpYCHI Brlnensarts cymecTBeHHbIE MPU3HAKY OaKTEPHid, Hudposoit
Bakrepun. MHoroo6pasue PaznooOpa3zue Gpopm opraHn3MoB: OTHOKIETOYHBIE, LuaHoOaKTepuil U BUPYCOB. MHUKPOCKOIT U
Oaktepuil. Posib OakTepuii B | MHOTOKJIETOYHBIC M HEKJIETOUHBIC. bakTepun kak OOBsICHATH (HAa KOHKPETHBIX IPUMEPAx) CTPOCHHUE U TOTOBBIE
HPUPOJIE W )KU3HH YEJIOBEKa. | OJHOKIECTOYHBIC IOSICPHbIC OPraHu3Mbl. BUpYyCHl Kak | 3HaueHUe OakTepuil, IH1aHOOAKTEPHii 1 BUPYCOB. MUKpOIIpernapa
Bupycel — HekneTouHbIe HekyeTouHast popma xu3HU. OTIINIUTENLHBIE PaccmaTpuBath 1 00BSCHATH 10 PUCYHKY yUeOHHKA ThbI OaKTepHid,
¢dopmsbl. 3aboneBanus, 0coOeHHOCTH OaKTepuil 1 BUPYCOB. 3HAYCHHE MIPOLIECC MPOHUKHOBEHUS BUPYCa B KIETKY U €T0 naboparopHoe
BbI3bIBAEMbIC OaKTEPUSIMU U | OaKTepHil U BUPYCOB B IIPUPOC Pa3MHOKEHHUS. obopyoBaHue
BUpycamu. Mepsl [IpuBoauTH IpUMEpPHI 3200I€BaHNHN, BEI3BIBAEMBIX JUIA
IPOPUIAKTHKH OaxkTepUsMHU U BUpycaMu ¢dukcauuu
3a00s1eBaHUM MOKpaIuBaHUs

OaxTepwuii o

['pamy
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Pactenus. Knerku u opranel | PacTUTeIbHBINH OPraHu3M M €ro 0COGeHHOCTH Brigensats 1 00001m1aTh CYIIECTBCHHBIC TPU3HAKU Lludposoii
pacTteHuii. PasmMHOXeHME. I'maBHBIE CBOIICTBA pacTeHUil: aBTOTPOGHOCTS, pacTeHNI U paCTUTEIBHOMN KIIETKH. MHKPOCKOII 1
becnonoe u nonosoe HECTIOCOOHOCTH K aKTUBHOMY TIepPEIBHKEHUIO, XapakTepru30BaTh OCOOEHHOCTH MPOIIECCOB [FOTOBBIC
Pa3MHOXEHUE pasMeleHne OCHOBHBIX YacTe — KOPHS U mobera — JKU3HEIEATEIIbHOCTY PACTCHUI: IUTAHNUS, JIBIXAHMUSI, MUKPOIPEIIApaThl
B JIByX pasHbIX cpenax. OcOOEHHOCTH pacTUTENLHON (hoTocuHTE3a, Pa3MHOKEHHSI.
KJICTKH: IPUHAUIEKHOCTD K 3yKapuoTaMm, HaJIn4Inue CpaBHUBATh 3HaYCHHUE MOJIOBOTO U OECTIOIOro Croco0oB
KJICTOUYHOW CTEHKH, IUIACTH] U KPYIHBIX BAKyOJIEH. Pa3MHOKEHUS paCTeHHH, AeJIaTh BHIBOJIBI HA OCHOBE
CriocoObl pa3MHOKEHHS PACTCHUI: TTOJIOBOE U CPaBHECHMS.
6ecronoe. OCOOEHHOCTH MOJIOBOTO PA3MHOKCHUS. OOBSCHATH POJIb PA3IMUHBIX PACTCHUH B )KM3HU YEJIOBEKA.
Tumnbl 6ecrionoro pa3MHOXKEHUS: BET€TaTUBHOE, [IpuBOUTH PUMEPHI UCIIOIB30BAHMS YEIIOBEKOM Pa3HBIX
criopamu, JieieHUeM KJIETKH HaJlBoe CH0CO0OB Pa3MHOKEHHUSI PACTEHUI B XO35HCTBE U B
IpUpoe
MHoroo0pa3zue pacTeHHH, MHoroo0pa3ue pacTeHUil M 3Ha4YeHUe B PUpoJe Beienste 1 00001aTh CynecTBeHHbIE TPU3HAKN I"epbapuii
MIPUHIIMIIBI UX O06001IeHre paHee U3Yy4eHHOTO MaTepraa. pacTeHHui pa3HBIX IPYIIII, IPUBOIUTH PUMEPHI ITHX pacTeHui,
KJaccu(puKanuu MHoroo0pasue pacTeHHU: CIIOPOBbIEC U CEMEHHBIE. pacTeHui. HOYTOYK,
OcoOEHHOCTH CIIOPOBBIX pacTEeHHIA: BOJOPOCIIEH, Briensate 1 06001maTh 0COOEHHOCTH CTPOESHHUS CIIOPOBbIX — PJICKTPOHHBIC
MOXOBHU/IHBIX, TATIOPOTHUKOB, XBOILIEH U IJIAYHOB; Y CEMEHHBIX paCTEHUH. TabInLbI
CEMEHHBIX PACTEHUI: TOJIOCEMEHHBIX M IIBETKOBBIX Paznuuath 1 Ha3bIBaTh OpraHbl PACTEHUI HA HATYPaJIbHBIX
(nmokpbrTocemMeHHbIX). Knmacerr otnena LiBeTkoBbie: 00BbEKTaxX U TaOIUIAX.
JIBYJIOJIEHBIE M OJTHO/IONBbHEIE pacTeHus. OcoO0enHocTH | CpaBHMBATh 3HAUEHUE CEMEHH M CIIOP B KU3HU PACTEHHUN
Y 3HA4Y€HHE CEMEHHU B CPaBHEHHUH CO CIIOPOi
I'pu6s1. MHOTOOOpa3ne Opraan3Mbl HapcTBa rpudoB U JTHIIAHNHUKOB BriaensaTe u xapakTepu30BaTh CyIIECTBEHHBIE IPU3HAKU Hudposoit
rprbOB, UX POJIb B IPUPOJIE I'pubb1, BX CXOJICTBO C APYTUMHU IYKaPHOTHIECKIMHU CTPOEHMS U TIPOIIECCOB KU3HEIEATEIILHOCTH TPHOOB 1 MHUKPOCKOIT U
1 )KM3HU YEJIOBEKa. OpraHu3MaMy — PacTeHUSIMHU U KUBOTHBIMUA — U JUIIAHHUKOB HA KOHKPETHBIX MPUMEPaX. rOTOBBIE
JInmaitnuku. Posb otinume ot HuX. Crenuduyaeckue CBOUCTBA TPHOOB. CpaBHUBaTH CTpOEHUE TPUOOB CO CTPOCHNEM PACTEHHUH, MHKpOIIpenapa
JIUIIIAMHUKOB B IPUPOJIE U MHoroo06pa3ue u 3HaueHHEe TPUOOB: TUIECHEBBIX, JKUBOTHBIX M JIMIIIAMHUKOB, JICJIaTh BEIBOJEI. ThbI TPUOOB,
YKU3HU YeJIOBEKa HUISITIOYHBIX, apa3uTHYECKUX. JIMIIaiHuKN KaKk XapakTepru3oBaTh 3HaUYCHHE IPUOOB U JINIMIAHHUKOB JIJISI repOapHbIi
0co0ble CUMOMOTHYECKHE OPTaHU3MBI; HX MIPUPOJIbI U YETIOBEKA. MaTepuan
MHOT000pasne 1 3HaYeHHe OTMedaTh ONacHOCTH SJJOBUTHIX TPHOOB U HEOOXOJUMOCTh | TPUOOB U
3HAHUA paBui cOopa TpudOB B IPUPOJIE JIMIIaHUKOB
Kusotnsle. [Ipoueccel 7KuBOTHBII OPraHu3M U ero 0co0eHHOCTH Brienste 1 00001maTh cyniecTBeHHbIE TPU3HAKN Bnaxnsie
KU3HEACATEIBHOCTH U UX OcOOEHHOCTH KUBOTHBIX OPTaHU3MOB! CTPOEHUS U IIPOLIECCOB KU3HEACATEIbHOCTH KUBOTHBIX. npenapaTsl
perynanus y KUBOTHBIX NPUHAICKHOCTD K DYKapHOTaM, reTepoTpo(HOCTS, Habnronath 1 onmuchIBaTh OBEICHUE )KUBOTHBIX. JKHBOTHBIX
CIOCOOHOCTH K aKTHBHOMY TIEpEIBIKEHUIO, 3200Ta O Ha3pIBaTh KOHKpETHBIE TPUMEPBI PAITUYHBIX JUKUX Pa3NUYHbIX




0€eCITI03BOHOYHBIX KUBOTHBIX. OCOOEHHOCTH THUIIA
XopaoBblie

HanOoJsee pacpoCTpaHEHHbIX TOMALIHNAX KUBOTHBIX U
JKUBOTHBIX, OITACHBIX IS YEJIOBEKA.

OOBSCHSTB POJIb PA3INYHBIX JKUBOTHBIX B JKUZHH
YeJI0BEKa.

XapakTepru3oBaTh POCT M Pa3BUTHE )KUBOTHBIX (Ha
npuMepe kiacca Hacekomble, Tuma XopaoBbie)

Conep:xanue pa3aejioB OcHOBHOe coiep:kaHne XapakTepHCTHKA OCHOBHBIX BU/I0OB J1eSIT€JIbHOCTH Hcnonan3o
NMPUMEPHOI 1o TeMaM padoueii mMporpaMmbI odyuaruierocs BaHUe
NMporpaMmbl obdopynoBa

HUA
MOTOMCTBE, IOCTPOWKa >KUul (THE3, HOp). JleneHue | KUBOTHBIX M HanOOJee pacpoOCTPaHEHHBIX JOMAITHIX TUIIOB
JKUBOTHBIX TI0 CIIOC00aM JOOBIBAHUS TIHIIH: JKUBOTHBIX.
pacTUTEIBHOSAIHBIE, XUIIHBIE, TAPA3UTHIECKHE, OOBACHATH POIIb PA3IUIHBIX KUBOTHBIX B KU3HU
MaJaNbIIUKH, BCESTHbIC YyeJloBeKa.
XapakTepru3oBaTh CIIOCOObI MUTaHUs, pacCelIeHus,
TIepeKMBaHUS HEOIArOMPHUATHBIX YCIIOBUN M TIOCTPOHKH
YKUITAT dKUBOTHBIMH
MHuoroo06pasue (THUIIbI, MHuoroo0pa3ue ;KMBOTHBIX Brigensats 1 00001aTh CyIeCTBEHHBIC TIPU3HAKH Lndposoii
KJIaCcChI) JKUBOTHBIX, X [enenue )KxMBOTHBIX Ha ABa noauapcraa: Ilpocreifune CTPOEHUSA U MPOLIECCOB JKUZHEACATEIILHOCTH JKUBOTHBIX. MHKPOCKOI 1
pOJb B IPUPOJE U KU3HU 1 MHoroknetrounble. OcCOOEHHOCTH MPOCTEHIITHX BBISBIATE MPUHAUIEKHOCTD dKUBOTHBIX K onpefienéHHoN  [TOTOBBIC
YeJIoBeKa pacmpocTpaHeHne, TUTaHue, IepeIBIKEHIE. CUCTEMAaTUYECKOU TpyIe (KJIacCU(PUKAIIHIH). MUKPOIIPEIApAThl,
MHOTOKJIETOYHBIE )KHBOTHBIC: OSCITO3BOHOYHBIC U Paznnyarh Ha HaTypaIbHBIX 00BEKTAX U TAONUIIAX OpraHbl |[CKCJICTHI
no3BoHOYHbIE. OCOOCHHOCTH Pa3HBIX TUIIOB 1 CUCTEMBbI OPT'aHOB KUBOTHBIX Pa3HbIX TUIOB U KjlaccoB, (XOPAOBBIX

OO01ue ceneHus 0o

CpaBHeHHe CBOIICTB OPraHHU3Ma YeJI0BeKa U

HpI/IBO,Z[I/ITB J0Ka3aTeJIbCTBA POJACTBA YCJIIOBCKA C

MyJIsIKH CKEJIETOB

MYXCKHX ¥ dKEHCKHX T'aMET, OIIOI0TBOPEHUE,
oOpa3oBaHme 3UroThl. becronoe pazMHOXKeHHUE:

" MY>KCKHUE ITIOJIOBBIC KJICTKU, I€JIaTh BHIBOJbI.
OOBACHITH POJIb OIIOAOTBOPCHUSA U O6paBOBaHI/IH 3UT'OTHI

OpraHu3Me 4eJIOBEKA. JKUBOTHBIX MJIEKOITUTAIOIIUMHU )KUBOTHBIMHU. 1€JIOBCKA 1
UYeptsl cxoacTBa U paziauuus | OO0oOieHne paHee u3y4eHHOro Marepuana. CxoacTBo BbISBIIATE M HAa3bIBATH KIIETKH, TKAHH, OpPraHbl U CUCTEMbl ~ PKHBOTHBIX
YeJI0OBeKa M )KUBOTHBIX. YeJIOBEKA U )KUBOTHBIX. OTINYHE YelIoBEKa OT OpraHoB YeJOBeKa Ha pUCYHKaX yueOHHUKA U TaOIIUIax.

Crpoenue opranuzma KUBOTHBIX. CUCTEMBI OPraHOB y YeJIOBeKa Kak CpaBHUBATh KJIETKH, TKAHU OpraHU3Ma 4ellOBeKa U

YeJIoBeKa: KIETKH, TKaHH, OpraHmu3Ma: MuIIeBapuTeNbHas, JbIXaTeabHasl, ’KUBOTHBIX, J€JIaTh BHIBOADI.

OpraHbl, CHCTEMBI OPTaHOB. KpPOBEHOCHasl, BbIieIUTENbHAsL. OpraHbl 4yBCTB. Brigensate oco0eHHOCTH OMOTOTUYECKON IPUPOIBI

Oco0eHHOCTH TTOBEICHUS YMCTBEHHBIE CTIOCOOHOCTH uenoBeka. [ lpuunHsl, YeJIOBEKA U €r0 COLMAIbHON CYITHOCTH, JIEJIaTh BHIBOBI

yenoBeka. ConnanabHas 00yCITOBIIMBAIOIINE COLMAIBHBIE CBOMICTBA YETIOBEKA

cpelia OOMTaHHUs YeIOBeKa

becnionoe 1 nonosoe Pa3mHoxkeHMe ;KUBBIX OPraHU3MOB Briaenste v xapakTepu30BaTh CyIIECTBEHHbIC TIPU3HAKU Hoyt6yx,
pa3muoxenue. [TonoBbie Tunbel pa3MHOKEHUS: TIOJIOBOE U Oectiooe. JIBYX THUIIOB Pa3MHOKEHHUS OPTaHU3MOB. PICKTPOHHBIC
kieTku. OTIog0TBOpeHNE Oco0EHHOCTH MOJIOBOTO Pa3MHOXKCHUSI: CITHSIHAC CpaBHUBATH MOJIOBOE U OECIIONOE pa3MHOXKEHHE, KEHCKHE gl
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BereTaTHBHOE, 00pa30BaHUE CIOP, ACICHUE KICTKH B Pa3BUTHH KUBOTO MHUPA.
HaJBOE. bruonorndeckoe 3Ha4€HUE MOJIOBOTO U BoIIBIIATE M XapaKTepU30BaTh OJIOBOE U Oecrionoe
Oecriosnoro pasMHokeHUs. CMeHa OKOJICHUH — IIOKOJICHUS Y MallOPOTHHUKA IO PUCYHKY Y4eOHHUKA.
0ecIoI0ro 1 MOJIOBOTO — Y KUBOTHBIX M PacTEHHUN XapakTepru3oBaTh 3HaUCHHE [I0JIOBOT'O U OECII0NOro
ITOKOJIEHUH Y pacTeHHU U )KUBOTHBIX.
PackpbiBaTh OHOJI0rHYecKoe NPEUMYILECTBO IT0JI0OBOTO
Pa3MHOKEHUs
PasnooOpasue opranusMoB. | MHAMBHAYaIbHOE pa3BHTHE OPraHU3MOB OmnpenensTs NOHITUE KOHTOIEHE3Y. Ludposoit
Poct u passuthe [Monsitrie 06 ontorenese. Ileprospl oHTOreHE3a: BolaensaTe u cpaBHUBATh CYLIECTBEHHBIE IPU3HAKY ABYX  [MHMKPOCKOII U
OpraHu3MOB SMOPUOHATILHBIN U MTOCTIMOpUOHANBHBIA. CTagun IIEPUOJIOB OHTOICHE3A. COTOBBIC
pa3BUTHS SMOPHOHA: 3UTOTA, APOOIICHHE, TacTPyJIa C OOBSICHATB IPOLIECCHI PA3BUTHUS U POCTA MHKPOIPEIIapaThl
muddepeHunanyei KIeToK Ha SKTOAEPMY, SHTOAEPMY | MHOTOKJICTOYHOTO OpraHu3Ma.
U Me307epMy, opranoreres. OcobeHHOCTH npouecca CpaBHUBaTh U XapaKTEpU30BaTh 3HAUEHHE OCHOBHBIX
pa3BUTHSI SMOPUOHA, €r0 3aBUCUMOCTD OT CPEbI. 9TAIoB Pa3BUTHUS SMOPHOHA.
Oco0EeHHOCTH TOCTAMOPHUOHAIBHOTO PA3BUTHSL. OOBACHITH 3aBUCUMOCTD Pa3BUTHS IMOPHOHA OT
Pa3BuTHE )KHBOTHBIX OPraHU3MOB C IPEBPALIEHUEM U HACJIEJICTBEHHOTO MaTepHaja U yCJIOBHI BHEITHEW CPEeIbl.
0e3 mpeBpareHus OOBsICHITH Ha IPUMEPE HACEKOMBIX PAa3BUTHE C MTOJTHBIM H
HEMOJIHBIM IIPEBPAILCHUEM.
Ha3biBaTh 1 XapakTepn30BaTh CTAANH POCTA U PA3BUTHUSA Y
JATYIIKH
[TonoBoe pa3MHOKEHHE. Oo6pa3oBaHue NOJ0BBIX KJIETOK. Meiio3 Ha3biBaTh 1 XapakTepu30BaTh )KEHCKHE U MYKCKUE Hoyt6yx,
TlonoBEIE KIIETKH. [loHsiTHE O AUIUTONTHOM U TAIUIOUIHOM HaOope MOJIOBBIE KJIE€TKH, JUIIJIOUAHBIE U FalJIOUIHbIC KIETKH BJICKTPOHHBIC
OrmutoroTBOpEHNE XpOMOCOM B KJeTKe. JKEHCKHE U My’KCKHE I10JI0BbIE OpraHU3MOB. TabIHILbl
KJIETKH — rameThl. Melo3 Kak 0coObIi THIT JICTICHUS Onpenenars NoHATHE «MeH03». XapakTepu30BaTh U
kieTku. [lepBoe u BTOpoe nenenne Melio3a. [lonsiTie o | cpaBHMBATH IEPBOE U BTOPOE ACIEHUE MEH03a, IelIaTh
CIIEPMATOreHE3€e U OOTEHE3E BBIBOJIbI. Pa3nnyaTe MOHATHS «CIIEPMATOTEHE3» U
«OOTEeHE3Y.
AHaTU3UPOBATH U OTICHUBATH OMOJIOTHIECKYIO POJTb
Meio3a
HacnenctseHHOCTS 1 H3zyuyenne MexaHn3Ma HacCJIeACTBEHHOCTH XapakTepru30BaTh dTalbl U3y4YE€HHUs HACIEICTBEHHOCTH Hoyr6yxk,
U3MEHYUBOCTH — CBOMCTBA Hauao uccinenoBanuii HacjaeICTBEHHOCTH opranu3MoB. OOBSICHSTE CYIIECTBEHHBIN BKIIA] B PJICKTPOHHBIC
opranu3MoB. IlepBelil Hayunblil Tpyn I'. Menaens u HCCIIEI0OBAaHNS HACJIEICTBEHHOCTH U U3MEHYNBOCTH [ Ta0IIAIIBI

OpraHu3smMoB

€ro 3Ha4YCHHUC. I[OCTI/I)KCHI/IH COBPCMCHHBIX
HCCIIEOBaHUN HACIEACTBEHHOCTH OpraHu3MoOB.

Mennens.
BBIIBIATE 1 XapaKTepHU30BaTh COBPEMEHHBIC JOCTHKEHUS
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HHA
VYcnoBus 11 aKTUBHOTO Pa3BUTHS UCCIIEOBAaHUI HAYKU B UCCICAOBAHUAX HACICACTBEHHOCTH U HoytOyx,
HaCJIEICTBEHHOCTH B XX B. HM3MEHYUBOCTH PIICKTPOHHBIC
Ta0JIUIIBI
HacnenctBeHHOCTE B OcHOBHBIE 3aKOHOMEPHOCTH HACJIECTBEHHOCTH CpaBHHBATH MTOHATHUS «HACIEACTBEHHOCTDY H Hoyt0yx,
U3MEHYMBOCTb — CBOWCTBA | OPraHU3MOB «U3MEHYUBOCTBY. PIICKTPOHHBIC
OpraHu3MoB. B3anMocss3n [lonsiTre 0 HACIIEICTBEHHOCTH U CTIOCO0aX Mepeavn OOBACHATH MEXaHN3MBI HACJICACTBEHHOCTH U Ta0IHIIBI
OpPraHHU3MOB M OKPY)KAIOIIEH | TPHU3HAKOB OT poauTeneii motoMcTBy. Habop U3MEHYHUBOCTU OPTraHU3MOB.
cpenibl XpOMOCOM B opranmu3me. ['eH u ero cBoiictBa. ['enotun | OnpeaesnsTs HOHATHS «T€H», KTCHOTUID, «(PEHOTHID».
u Genotun. I3MeHUMBOCTH 1 €€ MPOsIBICHUE B [IpuBOaUTH MPUMEPEHI MPOSBICHMSI HACIEACTBEHHOCTH 1
OpraHu3Me M3MEHYMBOCTH OPTaHNU3MOB
Hacnencrsennas n 3aKOHOMEpPHOCTH U3MEHYUBOCTHU BrlaensTs cymiecTBeHHbIE IPU3HAKY H3MEHYMBOCTH. Hoy1Oyx,
HEHACJIEICTBEHHAs [lonsiTrie 00 M3MEHYHUBOCTH U €€ PO IS Ha3biBaTh 1 00BSICHATH IPUYMHBI HACIIEICTBEHHOM PICKTPOHHBIC
H3MEHUYUBOCTE. METOJIbI opranu3MoB. HacnencTBeHHast 1 HEHACIEACTBEHHAs U3MCHYUBOCTH. TaOJIHUILBI,
W3Yy4EHUS )KUBBIX M3MEHYHMBOCTh. THITBI HACIEICTBEHHON CpaBHUBaTH NMPOSBIICHUE HACIEICTBCHHON U repOapuii
OpraHu3MOB: HaOJI0IeHNE, (TeHOTHITMYEeCKOW) M3MEHUYMBOCTH: MYyTaI[MOHHAS, HEHACJIE/ICTBEHHON M3MEHYMBOCTH OPraHU3MOB. pacTenui
M3MEepeHHe, IKCIIEPUMEHT KOMOMHATHBHASI. OOBACHATH IPUYUHBI IPOSIBICHUS PA3IMYHBIX BUJIOB
Jlabopamopnaa paooma Ne 3 MYTallMOHHON U3MEHYNBOCTH.
«BrIgBNEeHNe HACIECTBEHHBIX 1 HEHACIEICTBEHHBIX Onpenenars NOHATHE KMyTareH».
MIPU3HAKOB Y PACTEHUH PAa3HBIX BUIOB» BrIsIBIISITE, HAOIFO1aTh, OMTUCHIBATH MTPU3HAKHU MPOSIBICHUS
HACJIEJICTBEHHBIX CBOMCTB OPraHU3MOB U UX
HM3MEHYMBOCTH.
O600mate nHGopMannio 1 HOpPMYyIUPOBATH BHIBOIBI.
Co0OuroiaTh mpaBuiia paboOThl B KaOUHETE, 00palleHus ¢
71a00paToOpHBIM 000PYIOBAHUEM
HenacseacTeeHHast H3MEeHYHBOCTH BbISIBIISI TS IPU3HAKH HEHAC/IEACTBEHHO H3MeHunBocTH.  [HOYTOYK,
[lonsTHe 0 HeHacneCTBEeHHOU ((peHOTHITMYECKOH ) HaspiBaTh 11 00BACHATH MPUUNHBI HEHACIIECTBEHHOM PICKTPOHHBIC
U3MEHYUBOCTH, €€ NPOSIBICHUH Y OPTaHU3MOB U POJIU U3MEHYHUBOCTH. TabIMLbL,
B UX KU3HEAEATEIHHOCTH. 3HAKOMCTBO C IPUMEPaMH CpaBHUBATH NPOSIBIICHUE HEHACIIECTBEHHON repGapuii
HEHACJIeICTBEHHON U3MEHYMBOCTU Y PACTEHUHN U W3MEHYMBOCTH Y Pa3HBIX OPTaHU3MOB, JIE€JIaTh BBIBOJIBI. pacTeHui,
JKUBOTHBIX. BrisBisTh, HaOMIOAATH, ONUCHIBATH MMPU3HAKH [KOJUICKIINHI
A3MEHYMBOCTH OPraHU3MOB Ha IIPUMEpE JINCThEB KIIEHa U [HACEKOMBIX
Jabopamopnasn paoboma Ne 4 PaKOBHH MOJUTIOCKOB.
«3ydeHne n3BMEHUYNBOCTH Y OPTaHU3MOB) 0606mats nHpOpMaLINIO U GOPMYTUPOBATH BHIBOJIBI.
CoOronaTs mpaBuiia paboThl B KaOUHETE, 00paIleHHs C
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HUS
JabopaTopHbIM 000pPyI0OBaHUEM
3HaUYCHUE CETCKIINU U OcHOBBI CceJIeKIINA OPraHUu3MOB Hasbiath 1 xapakTepu30BaTh METOIbI CEJIEKIIUU HoytoOyk,
OMOTEXHOJIOTUH B JKU3HH [Tondarue o cenekuuu. cropust pa3BUTHUS CENEKIUU. pacTeHui, >)KUBOTHBIX I MUKPOOPTaHU3MOB. PICKTPOHHBIC
geJoBeKa Cenexiust kak Hayka. OOIIHe METOIBI CETEeKITHH: AHATH3MPOBATh 3HAYECHHE CENIEKIIMH 1 GHOTEXHOJIOTHH B [TAOJIHIIBI
MCKYCCTBEHHBIH 0TOOp, THOpHIN3AIINsI, MyTarcHes. JKU3HU JIIOJIEN
Cenexuus pacTeHUH, )KUBOTHBIX, MUKPOOPTaHU3MOB.
Hcnons3zoBaHre MUKPOOOB YEIIOBEKOM, ITOHSTHE O
OMOTEXHOIOTUN
O000menne 1 cucTeMaTH3alus 3HAHUI 10 TeMe XapakTepru30BaTh OTIIMIUTEIbHBIC IPU3HAKH KUBBIX HoytOyxk,
«3aKOHOMEPHOCTH KM3HHM HA OPraHU3MEHHOM OpraHU3MOB. PICKTPOHHEIC
YpoOBHE» BrIaensaTe 1 XapakTepu30BaTh CYyIIECTBEHHBIE TPU3HAKU TaluInLBl,
CTPOCHUS U MPOLIECCOB KUZHEACATEILHOCTH OPraHU3MOB,
MPUHAUIEKAIUX K pa3HbIM [[apCTBaM >KMBOM MPUPOIBI.
Wcnonk3oBaTh HH(POPMAIIMOHHBIE PECYPCHI IS
ITOITOTOBKHY MPE3EHTAINI TPOEKTOB M COOOIIEHHUH 110
MaTepuaniaM TeMbl
Tema 4. 3aKOHOMEPHOCTH MPOUCXOKIEHHS M pa3BuTH KU3HU Ha 3emue (20 )
OBOJIIOLMS OPTaHUUYECKOI'0 IpeacraBiieHusi 0 BOBSHUKHOBEHHH KU3HU HAa 3emuie | BBIIENATEL U OACHATH OCHOBHBIE UJEU THUIIOTES O Hoytoyx,
Mupa B UCTOPUM €CTeCTBO3HAHUA MPOUCXOXKICHUU KU3ZHH. PICKTPOHHBIC
['unore3sl mpOUCXO0KAEHUS KU3HU Ha 3emiie. OnbIThI OOBSCHATH MOCTAHOBKY U Pe3yiibTathl onbiToB JI. [Tactepa TabIuLbl
@. Peau u JI. [1actepa, onpoBepraroniye runoresbl
0 CaMO3apOKJIEHUH KU3HU
CoBpeMeHHbIE MPeICTABICHUS 0 BOSHUKHOBEHUH XapakTepu3oBaTh U CPAaBHUBATh OCHOBHBIE UJIEU TUIIOTE3 Hoytoyx,
JKM3HH Ha 3emiie OnapuHa u XoJjieliHa 0 POUCXOXKICHUH KHU3HH, JenaTh  (PICKTPOHHBIC
buoxumuueckas runoreza A.M. Onapuna. YcnoBust BBIBOJIbl HA OCHOBE CPABHEHMUSI. TaOJIMIIBI
BO3HUKHOBEHMsI )KU3HU Ha 3emie. ['unoresa J[x. OOBSCHATH TPOLIECCH BOSHUKHOBEHHSI KOAIIEPBATOB KaK
XonpeitHa IIEPBUYHBIX OPraHU3MOB
DBOJTIONHSI OPTaHUIECKOTO 3na4yenue GoTocHHTE32 U OHOJIOTHYECKOT0 BoiensTh cyliecTBEHHbIE TPU3HAKUA CTPOEHUS U HoytOyx,
mupa. Bzaumocss3u KPYroBOpoTAa BEIIEeCTB B PAa3BUTHH KHU3HU JKU3HENIEATENLHOCTH IIEPBUYHBIX OPIaHU3MOB. PICKTPOHHLIC
OpraHu3MOB U OKpy»karield | OcoOeHHOCTH MePBUYHBIX OpraHu3MoB. [losBieHIE OTMeyaTh U3MEHEHUS YCIOBUH CYIIECTBOBAHUS KU3HU Ha gl

cpeabl

aBTOTPO(hOB — IHaHOOAKTEepUil. MI3MeHEHNUS YCIOBHI
>ku3HM Ha 3emute. [Ipuunnsl uzmenenuii. [losiBnenue
ounocheps

3emire.
ApPryMEHTHPOBATh NPOIIECC BOSHUKHOBEHHS OHOC(hEpHI.
OOBSCHATH POJIb OMOIOTUYECKOTO KPYTOBOPOTA BEIIECCTB
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HUS
JTansl pa3BUTHSA )KM3HHU Ha 3emJie BoiaensaTe cyiiecTBeHHbIE TPU3HAKHI SBOJIIOIMN KU3HHU. HoyTOyx,
O01ee HampaBIeHNE BOJIOINH KU3HU. DPHI, OTMedaTh U3MEHEHUs! YCIIOBUH CYIIECTBOBAHUSI KHUBBIX PIICKTPOHHBIC
MEPHUOABI ¥ STIOXU B UCTOPUH 3eMiid. Beixon OpPraHU3MOB Ha 3eMIIe. Ta0InIIbI
OpPraHU3MOB Ha CylIy. DTalbl Pa3BUTUS KU3HU Paznuyate 3pel B ucropun 3emin. XapakTepu3oBarhb
MIPUYMHBI BBIX0J1a OPIaHU3MOB Ha CYIIY.
OnucsIBaTh U3MEHEHUS, IPOUCXOTUBIINE B CBSI3U C ITUM
Ha 3emJie U B CBOMCTBaX OPraHu3MOB
CucteMa U 3BOJIIOLMSA Hnen pa3BuTHs OPraHn4ecKoro MuUpa B 0M0JI0THH BbiZIeIATh CyIIECTBEHHbIE MTOIOKEHNS TEOPHH BoJTIoIMH  [HOYTOYK,
OpraHU4eCcKOro Mupa BosnukHOBeHHE HIei 00 IBOIONNY KUBOTO MHPA. K.-b. Jlamapka. PIICKTPOHHBIC
Teopus aomonuu XK.-b. Jlamapka ApPryMeHTHPOBAaTh HECOCTOSITENIBHOCTh 3aKOHOB, TabIHILbI
BBIJIBUHYTHIX JIaMapKkoM, Kak IIyTeil 3BOJIOLNN BUJIOB.
XapakTepu3oBaTh 3HaUE€HHE TEOPUHU 3BOTIOIMH Jlamapka
JUIA OMOJIOTHHA
Cucrema 1 3BOJTIOLINSA Yapas [apBuH 00 BOJTIOIUHA OPraHUYecKOro Mupa | BriensiTe 1 00BSICHSTh CYIIECTBEHHBIE TTOJOKEHHS Hoy1Oyx,
opranuyeckoro mupa. 4. Uccnenosanust, nposeaéunsie U. JlapBHHOM. Teopuu 3Bomony Y. JlapeuHa. PICKTPOHHBIC
HapBuH — OCHOBHBIE TTOJIOKEHUS BOTIONUY BUIOB, U3JIOKECHHBIE | XapaKTepHU30BaTh IBIDKYIIINE CHUITBI SBOJIOIUH. lgnana
OCHOBOTIOJIO)KHUK YUEHUS JapBunom. [IBrXKyIIHe CUIIbI IPOLIECCA IBOIOLNH: HaspiBaTe 1 OOBSICHATH PEe3yIbTaThl 3BOJIIOLIUH.
00 sBomonyH. JIBrKyue M3MEHYMBOCTb, HACIEICTBEHHOCTh, OOph0a 3a AprymeHTupoBath 3HaueHue TpyaoB Y. [lapsuna
CHWJIBI 3BOJTIOINH CYIIIECTBOBAHNE U €CTECTBEHHBIN 0TOOp. Pe3ynbTaThl
sBostonnd. 3Hadenue pador Y. Jlapsuna
CoBpeMeHHbBIE TPeICTABJIEHNS 00 IBOJIIOLHHA Br1iensite 1 00BSICHSITH OCHOBHBIE TTOJIOKEHHS Hoyt0yxk,
OPraHu4YecKoro Mupa 9BOJIIOLIMOHHOIO YYEHHS. PIEKTPOHHBIC
TTonynsiuust kak eqMHUIIA 3BOJIIOLMK. BaxkHel e OOBACHATE POJTH MOMYJISAIAA B TIPOIECCAX YBOIOINN ldnana
TIOHATHS COBPEMEHHON TEOPUHN IBOJIOIIUN BH/IOB.
HaspiBath akTopsl 3BOMIONNH, €€ SIBICHHS, MaTeprall,
3JIEMEHTapHYI0 eINHUILY
Bun — ocHoBHas Bupn, ero kpurepuu u CTpyKTypa BrIABIIATE CyllECTBEHHBIE IPU3HAKY BU/IA. Hoytoyx,
CHUCTEMAaTUYECKAs €AMHULA. Bug — ocHoBHAas cuctemaTuueckasi eAMHUIIA. OOBICHATH HA KOHKPETHBIX TIpUMepax GopMUpoBaHUE PICKTPOHHBIC
[Ipusnaku Buna. IIpu3Haku Buja kak ero kpurepuu. Iomymsuu — MIPUCIIOCOOIEHHOCTH OPTaHN3MOB BH/Ia K CpeJie OOMTaHNSI. TabIHILbl
B3auMocBsA3u OpraHu3MoB U | BHYTPHBHJOBAS IPYNITUPOBKA POACTBEHHBIX OCOOEH. CpaBHUBaTH MOMYJIALUN OJTHOTO BUJA, IENIATh BBIBOJBI.
OKpY>KaIOIEN cpezbl Honynsiust — ¢opma cyiiecTBOBaHUS BUIA BousBisATh IpUCOCOOIEHHS] Y OPraHU3MOB K Cpelie
obutanus (Ha KOHKPETHBIX TIPAMEPAX )
OBoJTIONNS OPraHUYECKOTO IIpoueccsl 06pazoBaHus BUAOB OOBACHATH NIPUUUHBI MHOTOOOPA3Hs BUIOB. Hoytoyxk,
Mupa. Bug — ocHoBHas Bunoo6pazosanue. [loHsATHE O MUKPO3BOIIOIHH. [IpuBOANTH KOHKPETHBIE NPUMEPB POPMHUPOBAHHS HOBBIX —[PJICKTPOHHBIC

TaOIULIBI
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OcHoBHoOe coiep:kaHne

XapaKTepI/ICTHKa OCHOBHBIX BHU/I0B 1€ATCJIBHOCTH

Hcnoan3o
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NMporpaMmbl obdopynoBa
HUS
CUCTEMATUYECKas €AUHULIA Tumnbl BuHooOpa3zoBanus: reorpadguyeckoe u BUJOB. HoyTOyx,
Oumosormueckoe OOBACHATH IPUYHMHEI IBYX THUIIOB BUA000pa30BaHMS. PICKTPOHHbIC
AHanu3upoBaTh U CPaBHUBATH PUMEPHI TabIuLbl
BHI000pa3oBaHus (Ha KOHKPETHBIX IIPUMEpax)
OBOJTIOLNS OPraHUYECKOTO Maxkpo3BoJIoIHs KaK Mpouece MOosBJIeHUs! Briensts cymecTBeHHbIE IPOLIECCh U depeHIrnaum HoyTOyx,
MHpaA HAJABHAOBBIX [Py OPraHM3MOB BHA. PICKTPOHHBIC
VYcnoBus u 3HadeHue nudGepeHnranuy BuIa. OOBSCHATH BOSHUKHOBEHUE HAJIBUJOBBIX IPYIIIL TaOIIMIIBI
ITonsiTue o MakposBosroUK. JlokazarenscTsa [IpuBoauTH MPUMEPHI, CIyXKAIIHUE JOKa3aTeIbCTBOM
MPOLIECCa FBOIIOLUU: AJIEOHTOJIOTHYECKHE, Mpoliecca 3BOJIOLNHN KU3HU Ha 3eMJIC.
HMOPHUOTIOTHYECKHE, aHATOMO-MOP(OJIOTHIECKHE Hcnonb30BaTh U NOSICHIATH WIUTHOCTPATUBHBIA MaTepHall
(pyaIuMEHTHI U aTaBU3MBI) yueOHUKa, U3BJICKATh U3 HETO HYXHYIO HH()OpMAIIHIO
DBOJIIOLMSI OPTaHUYECKOTO OcHOBHbIE HATIPABJIEHHUS IBOJTIOIUT OnpeensaTh HOHATHS «OUOJIOTHYECKHUH ITPOrPecey, HoytOyx,
mupa. PesynpraTs IIporpecc u perpecc B )xuBoMm Mupe. Hanpasnenus «OuoIOrNYecKuii perpecc». XapakTepH3oBaTh PJIEKTPOHHBIC
9BOJIIOLMU: MHOTOOOpa3ue OHMOJIOTHYECKOro Tiporpecca: apoMopdos, HarpasJieHHs: OMOJIOTHYECKOT0 Mporpecca. Ta0InLbI
BUJIOB, IPUCIIOCOOJICHHOCTD | HIMOAJANTAaIUs, 00Ias JereHeparys OpraHu3MOoB OOBSICHSTH POJIb OCHOBHBIX HAIIPABICHUH HBOJIOIHH.
OpPraHHU3MOB K Cpefie AHanuM3upoBaTh U CPABHUBATH IPOSIBIIEHUE OCHOBHBIX
oOuTaHus HaIIpaBJICHUH 3BOIIOLUN.
HasbiBath 1 osicHATH IpuMepsl apomMopdo3sa,
WIM0AJIANTAII| U OOIIeH JeTeHepaun
OBOJTIONHS OPTaHUIECKOTO IIpumepsbI IBOJTIONMOHHBIX TPe0OPa30BAHMIA XapakTepru30BaTh SBOJIIOIIMOHHBIE PEOOPa30BaAHUS Y Hoy1Oyx,
MHUpa. Y CII0)KHEHUE JKHBBIX OPraHN3MOB YKUBOTHBIX Ha PUMeEpPE HEPBHOMW, MHUILEBAPUTEIBHOM, PICKTPOHHBIC
OpraHU3MOB B Ipoliecce O0001IeHne paHee H3YYeHHOTO MaTepuana 0o PENPOIYKTUBHOM cUCTEM. XapaKTepU30BaTh Ta0InLbI
3BOJIIOIMH. JIBUXKylIIME SBOJIFOLIMU. DBOJIIOLINS — JUITUTEIBbHBIN HCTOPUYECKUN | DBOJIIOIIMOHHBIE IPE0OPa30BaHUS PEIPOIYKTUBHOM
CWJIBI ABOJIFOLIMHU. MeTozbl TpoIiecc. CUCTEMBI Y PaCTEHHIA.
M3YYEHUS KUBBIX DBOJIOIMOHHBIC TIPE00Pa30BaAHUS )KUBOTHBIX U CpaBHHBATH THITHI PA3MHOKEHUS y PACTUTEIBHBIX
OpraHu3MOB: HaOJIOICHUE, pacTeHuid. YpOBHU IpeoOpa3oBaHui OpraHU3MOB.
M3MEepeHHe, IKCIIEPUMEHT OOBSCHATH IPUUUHBI HOPMHUPOBAHUS OMOIOTUIECKOTO
pa3HooOpa3us BUIOB Ha 3emiie
OcHOBHbIE 3aKOHOMEPHOCTH IBOJTIOLUT HaspiBaTh 1 XapakTepu30BaTh OCHOBHBIEC 3aKOHOMEPHOCTH Hoy1Oyx,
3aKOHOMEPHOCTH OMOIOTHIECKOM YBOTIOIUHN B SBOJIOLMH. PJICKTPOHHBIC
MIPUPOJIE: HEOOPATUMOCTH MPOIIecca, MTPOTPECCHBHOE AHaNMM3UpOBaTh WUTIOCTPATUBHBIA MaTeprall yaeOHIKa TaGIHIbI

yCIo’kKHEeHHe (OpM KU3HHU, HETTPOTPaMMHUPOBAHHOE
pa3BUTHE KM3HU, a/IalITAlllH, TTOSBJICHIE HOBBIX
BUJIOB.

JUTSL IOKA3aTeIbCTBA CYIIECTBOBAHUS 3aKOHOMEPHOCTEH
poriecca dBOIIOIIH, XapaKTEPU3YIONUX ¢€ 00IIyTo
HATPaBJICHHOCTb.
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HHA
BrisiBnsTH, HA0IO1aTh, OTIUCHIBATH U 3aPUCOBLIBATH Hoyt0yx,
Jabopamopnas paooma Ne 5 MIPU3HAKN HACIIEICTBEHHBIX CBOMCTB OPraHU3MOB H PIICKTPOHHBIC
«[Iprcnoco0IeHHOCTh OPraHU3MOB K Cpeie OOUTaHMsD» | HAJINYUS UX U3MEHUYUBOCTH. TabIuLbL,
3anuchIBaTh BHIBOABI M HAOIIOAEHNS B Ta0IMIIaX. repbapuit
CoOnronaTh mpaBuiia paboThl B KaOUHETE, 00paIleHHs C pacTeHuii, yuena
nabopaTopHBIM 000PyTOBAaHHEM PKUBOTHBIX
MecTo yenoBeka B CUCTEME YenoBek — npeacraBuTelIb ;)KUBOTHOI'O MUpa Paznnyath u xapakTepu30BaTh OCHOBHBIE OCOOCHHOCTH Hoy1Oyx,
OpPraHU4eCKOro MUpa. OBOoJIONMS TPUMATOB. PaHHNe IpeIKy IpUMaTOB. NIPEAKOB IIPUMATOB U TOMUHHU/L. PICKTPOHHBIC
UYepTsl cX0ACTBA U I'omunuabl. CoBpeMEHHBIC YEIOBEKOOOPa3HEIC CpaBHUBaTh U aHAJIM3UPOBATH IPU3HAKY PAHHUX TOMHHUJL TabIHILbI
pa3nu4Ms yenoBeKa u 00e3bsHBI U 4eJIOBEKOOOPAa3HBIX 00€3bsiH Ha pUCYHKAX y4yeOHHKA.
KUBOTHBIX Haxonuts B IHTEpHETE NJONOIHUTENBHYIO HH(OPMALIHIO O
MIpUMaTax U TOMUHHIAX
Mecto uenoBeka B CUCTEME IBOJTIOLMOHHOE MPOMCXO0KACHUE YeJI0BeKa XapakTepru3oBaTh OCHOBHBIE 0COOEHHOCTH OpraHn3Ma HoytOyx,
OpraHU4eCcKOro MHUpa. Haxorienne akToB 0 MPOMCXOXKICHUH YeIOBEKa. YEJI0BEKa. PICKTPOHHBIC
[Ipupoanas u counanbHas Jloka3aTenbcTBa poOACTBA YEIOBEKA U )KUBOTHBIX. CpaBHUBaTh NPU3HAKH CXOACTBA CTPOEHUS OpraHu3Ma Ta0InLbI
cpena oOMTaHUs YeloBeKa Baxwneiinme ocoOEHHOCTH OpraHn3Ma YeJIOBeKa. YeJIOBEKA U YeJIOBEKOOOPA3HBIX 00E3bsIH.
[IposiBneHre OMOJIOTNYECKUX U COMAIbHBIX (hakTopoB | JlOKa3pIBaTh HA KOHKPETHBIX IIPUMEPaX €AUHCTBO
B HCTOPHYECKOM MPOIIECCE MPOUCXOKACHHS YeTIOBeKa. | OMOJOrMUECKON U COIMAIIBHOM CYITHOCTH YeJI0BeKa
OO01ecTBEHHBIH (COIMATEHBIN) 00pa3 )KU3HH —
YHUKAJIBHOE CBOKCTBO YEJIOBEKA
Pannue 3Tansl 3BOJIONMH YeT10BEeKa Pa3nmnyate n XapakTepu3oBaTh CTaANH aHTPOIIOTEHE3A. Hoyt6yx,
Pannue npenku yenoseka. [lepexon k Haxonuts B IHTEpHETE NOMONHUTENBHYIO HHPOpMaIHio 0 /ICKTPOHHBIC
MPSMOXO0KICHUIO0 — BBIIAIOLIMKACS 3Tall 3BOJIIOIUN MPEAIMIECTBEHHUKAX U PAHHUX IIPEJKax YeI0BeKa ldnana
yenoBeka. CTaiuu aHTPOIOreHe3a: MPeIIIeCTBEHHUKH,
YeJI0OBEK YMEJbIH, TPEBHENIIINE JTOAH, APEBHUE JIFOM,
COBpPEMEHHBIN YEJIOBEK
Ilo3aHMe 3TANBI 3BOTIONNH YeJI0BEKa XapakTeprn30BaTh HEOAHTPOIIa — KPOMAHBOHIIA KaK Hoyt6yx,
PanHune HeoaHTPOIIBI — KPOMaHbOHIIBI. 4YEJI0BEKa COBPEMEHHOIO THIIA. PICKTPOHHBIC
OTnuunTenbHbIE TPU3HAKA COBPEMEHHBIX JIFOCH. HaswiBats pemaromiue Gpakropsl GopMUpOBaHUS U TabIHILbl

buocormanpHas CynHoOCTh YelioBeka. Bimsiaue
COIMABHBIX ()AaKTOPOB HA JICHCTBUE ECTECTBCHHOTO
0oTOOpa B UICTOPUYECKOM PA3BUTHU YEIIOBEKA

pa3BuTus Yenoseka pazyMHOro.
OO00CHOBBIBATH BIMSHUE COLIMATIBHBIX (PAKTOPOB Ha
(hopMHpOBaHUE COBPEMEHHOTO YeJIOBEKa

YemoBeueckue pachbl, UX POACTBO U IMPOUCXOKIACHUEC

HasbiBaTh CYHICCTBCHHLIC IPU3HAKU BUA YenoBek
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YenoBek pazyMHbIli — noauMopdHbiid Bu. [ToHsTHE O | pa3yMHBIH. HoyTOyx,
pace. OcHoBHBIE THTIBI pac. [IpoucxoxaeHue u OOBACHATH MPUCITOCOOICHHOCTS OpraHU3Ma YelToBeKa K PICKTPOHHbIC
POACTBO pac cpelie OOUTaHuUsI. TabIuLbl
BrISBASTS MPUYMHBI MHOTOOOpA3Hs pac 4eTIOBEKa.
XapakTepru30oBaTh POJCTBO pac Ha KOHKPETHBIX IMPUMeEpax.
Ha3piBaTh 1 00BSACHATH TJ1aBHBIN MPU3HAK,
JIOKa3bIBAIOIIMI €TUHCTBO BUIa YeT0oBEK pa3yMHbIN
Poupb yenoseka B Ouochepe Ye10BeK KaK KUTEIb OMocdepbl U ero BjusiHAe HA | BBIIBIATH NPUUUHBI BIMSHUS YelloBeKa Ha Ouocdepy. Hoy1Oyx,
npupoay 3eman XapakTepru30BaTh PE3yJIbTAThl BIMSIHHS YEIIOBEUECKON PICKTPOHHBIC
YenoBek — xutenb Onochepsl. BiusHue yenoBeka Ha | JesTeIbHOCTH Ha Ouocdepy. TabIuLbl
ounocdepy. YcaoxHeHHE U MOITHOCTh BO3IEHCTBHS [IpuBOIUTH KOHKPETHBIE TPUMEPHI MTOJIE3HOH U
yenoBeka B onocdepe. CoxpaHeHne KU3HU Ha 3eMIle IyOHUTEJbHOM JIeSITETLHOCTH YeJIOBEKa B IPUPOJIC.
— TJaBHAas 3a7a9a YSII0BEUCCTBRA ApPryMEeHTHPOBaTh HEOOXOAUMOCTh OEPEKHOTO
OTHOLIEHUS K [IPUPOLIE
O000menne u cucTeMaTH3alUs 3HAHUI 10 TeMe BolaensTe cyliecTBeHHbIE IPU3HAKY BHU/JIA. Hoyt6yx,
«3aKOHOMEPHOCTH MPOUCXO0KIEHUS U PA3BUTHS XapakTepru3oBaTh OCHOBHBIE HANPABJICHUS U IBUKYIIIHNE PICKTPOHHBIC
“KM3HU HA 3emuie» CHJIBI 3BOJIFOLTUU. Ta0InLbI
OOBSICHATH TPUUMHBI MHOTOOOPAa3us BUI0B. BBISBIISATE 1
00OCHOBBIBATh MECTO YEJIOBEKA B CHCTEME OPraHHYECKOTO
MHpa.
Haxomaute B UHTEpHETE AONOTHUTETHHYIO HH(POPMAIHIO O
MIPOUCXOXKICHUH KU3HU U SBOJIIOLINN YEJIOBEYECKOTO
OpraHm3ma.
Hcnonb3oBaTh HHPOPMALMOHHBIE PECYPCHI IS
[TOATOTOBKY MPE3EHTAIMH WIIA COOOIIECHHSI 00 SBOITIOIHH
YeloBeKa
Tema 5. 3akoHOMePHOCTH B3aUMOOTHOLLIEHUIT OPraHu3MoB u cpeasl (15 1)
Cpena — UCTOYHHK YcaoBus xku3nu Ha 3emuie BriaensaTe u xapakTepru30BaTh CyIIeCTBEHHBIE PU3HAKN Hudpoast
BEIIECTB, YHEPTUH U Cpenpl )K1M3HH OPraHU3MOB Ha 3emiie: BOIHAs, CpeJl )KM3HM Ha 3emie. nmaboparopust
nHpopmanun. BzanmMocBsi3n | HazeMHO-BO3JYIIHAS, TOYBCHHAS, OPraHU3MEHHAsI. HaspiBaTh XapakTepHble MPU3HAKU OPraHU3MOB — no
OpraHU3MOB U OKPYKAIOIIEH | Y CIIOBHSI )KU3HU OPTaHU3MOB B Pa3HBIX Cpeax. oOuTaTeneit 3TUX cpes KU3HMU. sKooTHH(1aTY
cpensl Dxomnorudeckue (PakTopbl: aOMOTHYECKUE, XapakTepru30BaTh YePTH MPUCTIOCOOTICHHOCTH WK MyTHOCTH,
OMOTHYECKHE U aHTPOIIOTCHHBIC OpPTaHU3MOB K CpeJie X OOMTaHNS. BJIAYKHOCTH,
Pacrio3naBaTh 1 XapaKTepU30BaTh YKOJIOTHIECKHE pH,
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HHA
(hakTopbI cpebl YTIIEKUCIIOTO
rasau
KHCJIOPOJIA)
Bsaumocssa3u opranu3mMoB U | OQ0mme 3aKoHbI AelicTBUS (PAKTOPOB CPebl HA BreiaensaTs 1 XapakTepu30BaTh OCHOBHBIE 3aKOHOMEPHOCTHU Ludposast
OKpY’Karollen cpeibl. OpPraHu3Mbl neiicTBust (pakTOpOB Cpebl Ha OPTaHNU3MEI. naboparopusl,
Bnusinue skonoruyeckux 3aKOHOMEPHOCTH ACUCTBUS (PAaKTOPOB CPEIBI: 3aKOH Ha3spiBaTh npumepsbl (pakTopoB cpesibl. AHATU3UPOBAThH aTINKH
(hakTOpOB Ha OPraHU3MBbI ONTUMYMa, 32KOH He3aMEHUMOCTH (akTopa. Biusinue neiictBue (PakTOPOB HA OPTaHU3MBI I10 PUCYHKaM OCBCILICHHOCTH,
9KOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI. yueOHUKa. [TEMIICPATyPBI
IleproaAMYHOCTH B )KU3HU OPTaHU3MOB. BoiaensaTe 3Koj10ruuecKkre rpymnnbl OpraHu3MoB.
doTonepuoau3M [IpuBOIUTH IPUMEPHI CE30HHBIX MEPECTPOEK
JKU3HEAEIATEIBHOCTH Y JKUBOTHBIX M paCTEHUN
IIpucnocod/1eHHOCTH OPraHU3MOB K 1€l CTBUIO IIpuBOIUTH KOHKPETHBIE TPUMEPHI alalTAlMi Y AKUBBIX Hoy1Oyx,
(axTopoB cpenbl OpPraHHU3MOB. PIICKTPOHHBIC
[Mpumeps! pucnocodiaeHHocTH opranu3moB. [Toustue | Ha3biBaTh HEOOXOIMMBIE YCIIOBHSI BOSHUKHOBEHHUS U TaluInLBl,
00 anmanranun. PaznooOpasue aganranuii. [lonstue o MOJJIEP>KAHMS alalTaluid. repbapuii,
YKU3ZHEHHOW (popMe. DKOJIOTHYECKHE TPYIIITBI Paznuuath 3HaueHNE OHATHH «KU3HEHHAs HOpMay U [KOTUIEKIINH
OpraHu3MOB «IKOJIOTHYECKAs IPYIIIa» HaCEKOMBIX
OkocucreMHas opraiu3zanus | buoTHueckue cBsI3U B mpupoje BbiZIe/IATh U XapaKTepH30BaTh THIIbI OMOTHUECKUX cBsseil. [HOYTOYK,
KUBOW IIPUPOJIBL. Bbuotnyeckue cBA3M B IpUpOIE: CETU MUTAHUS, OOBsCHATE MHOTOOOpa3ne TPO(YhUIECKUX CBSZEH. PICKTPOHHBIC
BsaumogeiicTeue pa3HbIX crocoObl 100bIBaHUS MUIIK. B3anMonelcTBre pa3HbIX | XapaKTepu30BaTh THUIIbl B3aUMOJCHCTBUS BUIOB TabIHILbl
BHJIOB B 9KOCHCTEME BUJIOB B ITPUPOJTHOM COOOIIECTBE: KOHKYPEHIIUS, OpPTraHU3MOB: MYTYaJIU3M, CHMOHO3, [Tapa3uTH3M,
(KOHKYpeHIIHS, MyTyallu3M, CAMONO03, XUIITHUYECTBO, TTAPA3UTU3M. XHUIIHUYECTBO, KOHKYPEHIHS, IPUBOAUTD UX IPUMEPHI.
XHUIIHUYECTBO, CUMOHO3, CBs13u OpraHU3MOB pa3HbIX BUJIOB. 3HAUEHHE OOBsICHATH 3HAUCHHE OMOTHUECKUX CBSI3EH
napaszutusm). [umessle OMOTHYECKHX CBSI3EH
CBSI3M B DKOCHICTEME
OkocucTeMHas opraiuzanus | B3auMoCBSI3U OPraHU3MoOB B MOMYJISIIIMA BriensTh cyliecTBEHHbIE CBOMCTBA MOMYJIALNN KaK Hoytoyx,
JKUBOH npuponsl. Bug — [omymnsiims kak ocobast HaAOPraHU3MEHHas CUCTEMa, rpyHIsl 0co00el 0HOTO BHIA. PICKTPOHHBIC
OCHOBHAs cHCcTeMaTHdyecKass | (opMma CyliecTBoBaHUs BHia B ipupoje. [Tonsrue o OOBSACHATH TEPPUTOPHAIILHOE ITOBEACHHUE 0CO0eH Ta0InLbI
eMHUIIA JneMorpaduueckoil 1 IPOCTPaHCTBEHHON CTPYKTYpe MOMYJISLNN.
nonysAannu. KonndecTBeHHbIE TTOKa3aTenu HaspiBaTh 1 xapakTepu30BaTh IPUMEPHI
MOMYJIALMN: YACIEHHOCTb U TNIOTHOCTh TEPPUTOPUAIIBHBIX, TUILEBBIX U IIOJIOBBIX OTHOLICHUI
MEXy 0COOSIMU B TOMYJISLIUH.
AHaTU3UpOBaTh COACPKaHNE PUCYHKA YUCOHUKA,
WLTIOCTPUPYIOIIETO CBOMCTBA MOIMYJISIUNA
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@OyHKIHOHHPOBAHHE NONYJISANHII B IPHpPOIE BeIBATS IpOsiBIICHUE JeMOrpapUIecKuX CBOMCTB Hoyt6yx,
Hemorpaduyeckue xapakKTepUCTUKH MOTYIIAINN: MONYJSILKU B IpUpoAe. XapaKTeprU30BaTh IPUUHHbI PJICKTPOHHBIC
YHCIIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCT, KOJIe0aHUs YNCICHHOCTH U TNIOTHOCTH TIOIYIISAIINH. TabInLbI
BBDKHMBAaeMOCTb. Bo3pacTHas cTpyKTypa nomysisnuy, CpaBHUBATH MOHATHS «UUCIEHHOCTDH MOMYJIALUNY» U
MoJIOBast CTpyKTypa nomysauuu. [lomymsmms kak «IIJIOTHOCTD MOMYJIALUNY, JIEN1aTh BBIBOABI.
omocucrtema. J[MHaMUKa YUCICHHOCTH U TUIOTHOCTH AHaNU3UPOBATh COEPKAHNE PUCYHKOB YUEOHHKA
MOMYJIANNHU. Perynsnus 4uciIeHHOCTH NOIYJISIINUT
Oxkocucrema. [Inmessie IIpupoanoe coodmecTBO — GHOreoNeHO3 BriaensTe cyniecTBEHHbIE TPU3HAKK IPUPOIHOTO HoytOyxk,
CBSI3U B DKOCHCTEME [Tpupoanoe cooOIIEeCTBO Kak OMOIICHO3, €ro IpyCHOe coo0I1ecTna. OJICKTPOHHBIC
CTPOEHUE, SKOJIOTUYECKUE HULIH, ITUIIEBBIC [ICNTA 1 XapakTepru3oBaTh IPyCHOE CTPOCHHE ONOIIEHO30B, IIETTH TabIuLbl
ceTH nuTtaHus. [ TaBHBIN MpU3HAK TPUPOIHOTO MIUTaHWsI, CETH MIUTAHUS U SKOJIOTUYECKHE HUIIH.
coobmiecTBa — KPYroBOPOT BEIIECTB U MOTOK [ToHnmars cymuocTs HOHATUS «OnoTOM». CpaBHUBATH
saeprud. [lonsitue o 6uorone. Poib BUaoB B HOHSTHS «OMOTE€0IIEHO3» U «OUOLICHO3.
OuorneHo3e OOBSICHATH Ha KOHKPETHBIX TIPUMEPax cpe1o00pa3yIonyro
POJIb BUJIOB B OMOLIEHO3€E
Kpyrosopor Beriects n Buoreonenossl, 3xocucTeMbl H 0nocgepa Broiiensite, 0OBSACHITH U CPAaBHUBATD CYIIECTBECHHbIC Hoyt6yx,
[IPEBPALLCHNS SHEPTUH B DKOoCHCTeMHAs OpraHU3aIHs KUBOU TPUPO/IBI. NPU3HAKHU IPUPOIHOTO COOOIIECTBA KaK IKOCUCTEMBI i PJICKTPOHHBIC
akocucreme. buochepa — DyYHKIIMOHAIBHOE PAa3JIUYUe BUJOB B AKOCUCTEMAX OHOreoIeHO03A. TaOJIUIBI
rio0anbHast SKOCUCTEMA. (mponsBoaMTENH, TOTPEOUTEINH, pa3IaraTen). XapakrepusoBarb Onochepy Kak riaodaabHyo
B.1. Bepnanckuit — OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTBI 9KOCHCTEMBI. DKOCUCTEMY.
OCHOBOIIOJIO’KHHK y4eHus1 0 | KpyroBopoT BEIIECTB U NPEBPALIEHHS SHEPTUH — OOBSICHATB POJIb PA3IMYHBIX BHJIOB B TIPOIIECCE
ouocdepe. ['panuiist OCHOBHOI1 ITpHU3HaK 3kocucreM. bruochepa — KpyroBOpOTa BEMIECTB U MOTOKE SHEPTHH B SKOCHCTEMAX.
ouochepsl. riobanbHas skocuctema. B.U. Bepuanckuii o OOBsICHATH 3HAYCHHE OMOJIOTUIECKOTO pa3HO00pa3us 1Ist
PacnipocTpanenue u poiss ounocdepe. KoMrmoHeHTHI, XapakTepU3yIOIIUE COCTaB U | COXpaHEeHUs OHochepsl.
JKABOT'0 BELIECTBA B CBOWCTBa OMOCHEpHI: )KUBOE BEIIECTBO, OMOTeHHOE Xapakrtepusoats poib B.M. BepHaackoro B passutuun
ouochepe BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBRO. yueHus o buocdepe.
Poutb sxuBoTrO BemectBa B Onocgepe AHanMM3UpPOBATh U MOSICHATH COJIEP’)KaHNE PUCYHKOB
yueOHHUKa
OkocucTeMHas oprauszanus | Pa3BuTHe M cMeHA MPUPOIHBIX COOOIIECTB OOBSCHATH U XapaKTepHU30BaTh MPOLIECC CMEHBI HoytOyx,
JKUBOH TIPUPOJIBIL. CamopasBuTre OMOTEOIEHO30B 1 X cMeHa. CTaanu OMOTEO0IIEHO30B. PJICKTPOHHBIC
Kpyrosopor BemecTs u pa3BUTHS OMOTEOIIEHO30B. [IepBUUHBIC U BTOPUIHBIC HaseiBaTh CyliecTBEHHBIE TPU3HAKU IEPBUYHBIX U Ta0IIAIIBI

MIpeBpaIeHNUs YJHEPTUH B
JKOCHCTEME

CMeHBI (CyKIleccuu). Y CTOHYNBOCTh OMOTEOIIEHO30B
(’xocucTem). 3HAUCHHE 3HAHUHA O CMEHE TTPUPOTHBIX

BTOPUYHBIX CYKIIECCUH, CPABHUBATH UX MEXKITy COOOM,
JIeNIaTh BBIBOBI.
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cooOmiecTB OO00CHOBBIBATH POJIb KPYTOBOPOTA BELIECTB
9KOCUCTEMHOM OpraHU3alUN )KU3HU B yCTOMYNBOM
pa3BUTHH OHOCHEPEI.
OOBSCHSTH MPOLIECCHI CMEHBI IKOCUCTEM Ha MPUMEPax
MIPUPOJIBI POJTHOTO Kpast
MHuoroo6pa3ue 6U0reoeHo030B (IKOCHUCTEM) BreiaensaTs 1 XapakTepu30BaTh CYLIECTBEHHBIE PU3HAKU U Hoy1Oyx,
O06001IeHNe paHee U3YyYeHHOTO MaTepraa. CBOMCTBA BOJHBIX, HA3EMHBIX SKOCUCTEM U PICKTPOHHBIC
MHuoroo0pasne BOIHBIX 3KOCUCTEM (MOPCKHUX, arpo3KOCUCTEM. TabIHILbI
MPECHOBOJHBIX) M HA3eMHBIX (€CTECTBEHHBIX U OOBSCHATH TPUUMHBI HEYCTOWYMBOCTH arpo3KOCHCTEM.
KYJIBTYPHBIX). ArpoOHOTreoneH03bl (arposkocuctemMsl), | CpaBHHBaTH MEXKIy cOOOH €CTECTBEHHBIC H KYJIbTYPHBIC
UX CTPYKTypa, CBOWCTBA 1 3HAUCHHE AJIS YSJIOBEKA U 9KOCHUCTEMBI, EaTh BEIBOABI
PUPOABL
3aKOHOMEpPHOCTH OCHOBHBIE 3aKOHBI YCTOWYHUBOCTH KUBOI MPUPOALI | BBIIEIATE U XapaKTepU30BaTh CYIIECTBEHHBIE TPUYNHBI HoytOyx,
COXpPaHEHMsI yCTONYNBOCTH IIMKJIIMYHOCTH MPOLIECCOB B AKOCUCTEMAX. YCTOMUMBOCTH IKOCUCTEM. PICKTPOHHBIC
MPUPOAHBIX SKOCHCTEM. Y cTONUMBOCTE NPUPOJHBIX 3KOCHCTEM. [IprunHEI OOBSCHATH HA KOHKPETHBIX IIPUMEPax 3HAYCHNE Ta0InLbI
[TpyuuHbl ycTOHUMBOCTH YCTOWYMBOCTH DKOCUCTEM: OMOJIOTHUECKOE OMOJIOrHYECKOr0 Pa3HOOOpa3usl I COXpaHEHHUs
9KOCHCTEM paszHooOpasue 1 ConpsHKEHHAS YNCIEHHOCTb MX BUAOB, | YCTOMYHMBOCTH DKOCHUCTEMBI.
KPYTOBOPOT BELECTB U ITOTOK SHEPTHHU, IUKIMYHOCTD [IpuBOUTH MPUMEPHI BUAOB — YYaCTHUKOB KPyTOBOPOTa
MPOLIECCOB BEIIECTB B 3KOCHCTEMAX.
OOBSICHITH Ha KOHKPETHBIX MPUMEPaX MOHSTHSI
«CONPSKEHHAS YUCIIEHHOCTD BUJIOB B KOCUCTEME» U
«IHUKINYHOCTH
Iocnencreus aedATeNnbHOCTH | JKoJIOrHYecKHe MpodiaemMbl B 6uocdepe. Oxpana BreimensaTs u xapakTepru30BaTh MPUIUHBI SKOJTOTHICCKUX Hudposas
YeloBeKa B IKOCHCTEMAX. MPHUPOABI pobiem B 6nocepe. [IporaozupoBarts mocieaCTBUSL naboparopust
Okonorudeckue npodaeMsl. | OO6oOIIeHHE paHee H3yYEHHOTO MaTepuaa. HCTOILEHUS MPUPOJIHBIX PECYPCOB U COKPAILEHMS 10 DKOJIOTHH
Ponb uenoseka B Ouocdepe. | OTHOIICHHE YETOBEKA K IPHPOE B HCTOPUH OHMOJIOTHYECKOro pa3zHooOpasusl. (maTamx
MeTo/161 U3ydeHUs )KUBBIX yenoBevecta. [Ipodiembr Onocdepsl: HcTomeHne OO6cyx1aTh Ha KOHKPETHBIX TPUMEpax IKOJIOTHIECKHE BIIQXKHOCTH,
OpraHu3MOB: HaOJOJICHHE, MIPUPOJIHBIX PECYPCOB, 3arps3HEHNE, COKpAIllEHUE POOIIEMBI CBOETO PErnoHa M OHOC(ephl B IIETIOM. YTIIEKUCIIOTO
HU3MEpEHHE, IKCIIEPUMEHT Ouostornueckoro paznoodpasus. Pemenne ApPryMeHTHPOBaTh HEOOXOIUMOCTH 3aIIMTHI OKPYKAIOMIeH | Ta3a

IKOJIOTHYECKHUX TPOOIieM Orocdepbl: pallnoHAIEHOE
HCIIONIb30BaHKE PECYPCOB, OXPaHa MPUPOIHI,
BceoOIIIee IKOIOTHIECKOE 00pa30BaHUE HACEIICHUS.

Jlabopamopnasn paboma Ne 6

CpeIbl, COOTFOICHIS TIPABIJI OTHOIICHUS K YKUBOU H
HEKUBOHU MIPUPOJE.

BBISABIATE 1 OIICHUBATH CTEIICHD 3arPSI3HEHUS
TIOMEIIICHUH.

DuKCHPOBaATH PE3yIbTATHI HAOIIOACHHNA 1 IeTIaTh BBIBOIEIL.

1 KUCIIOPOAa)
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HUS
«OneHkKa KauyecTBa OKPYKaIOLIeH Cpeabhy Co0ronaTs mpaBuia paboThl B KaOUHETe, 00palleHus C
1a00paToOpHBIM 000PYIOBAaHUEM
MeToapl U3ydeHUs KUBBIX IDKcKypcus 6 npupooy OnuchIBaTh 0COGEHHOCTH SKOCHCTEMBI CBOEH MecTHOCTH.  [M(poBas
OpraHM3MOB: HaOIIOACHUE, «3ydeHue U ONrcaHue 3KOCUCTEMbI CBOEH HabnronaTh 3a mpupoAHBIMY SIBICHUAMH, (DUKCUPOBATH mabopaTopust
HU3MEpEHHE, DKCIIEPUMEHT MECTHOCTH» pe3yibTaThl, 1€1aTh BHIBOIBI.
CobmroaTh MpaBuia MOBEICHHS B TIPUPOJIE
O000menne U cucTeMaTH3aNUsi 3HAHUI 10 TeMe BBLISABIIATE IPH3HAKH IPHUCIIOCOOICHHOCTH Opranu3mMoB k. [HOYTOYK,
«3aKOHOMEPHOCTH B3aHMOOTHONIEHHI OPraHU3MoOB | Cpejie OOUTaHusl. OJICKTPOHHBIC
OOBSCHSTBH POJIb KPYTOBOPOTA BEIIECTB U MPEBPAIICHHS Ta0IHILB]

u CpeabD»

HToroBblii KOHTPOJIbL 3HAHMIT Kypca 0MOJIOTHH
9 kjaacca

SHEPI'MH B AKOCHUCTEMaxX. XapaKTepru3oBaTh Onochepy Kak
rII00aJIHHYI0 SKOCHCTEMY.

AHaAIM3UPOBATh U OLIEHUBATH MOCIICICTBHS ACATEILHOCTH
4eJIoBeKa B IIPUPOJIC.

Haxonuth B IHTEpHETE TOMOTHUTEIBHYIO HHPOPMAIHIO O
paboTe YUEHBIX M0 COXPAHCHHUIO PEAKHX M UCUE3AIOIINX
BUJIOB )KMBOTHBIX U paCTeHI/Iﬁ.

CucremMaTU3MpOBaTh 3HAHHS 110 TeMaM paszena «Oorue
OMOJIOTHYECKUE 3aKOHOMEPHOCTI.

[TpuMeHsITh OCHOBHBIE BU/IBI YUEOHO JIESITENbHOCTH MTPH
(GOpMyYJIHPOBKE OTBETOB K HTOTOBBIM 33/ IaHUSIM









