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1. Ilnanupyembie pe3yJIbTAaThl 0CBOCHUSI Y4eOHOI0 Kypca

BbinycKkHMK Ha yriiy0JIeHHOM YPOBHE HAYYMTCH:

* OLIEHUBATh POJIb OMOJIOTMYECKUX OTKPBITHI 1 COBPEMEHHBIX HCCIIEIOBAaHUN B
Pa3BUTHUH HAYKHU U B IPAKTUYECKON JIEATEIIBHOCTH JIFOACH;

* OLIEHUBATH POJIb OMOJIOTUH B (POPMHUPOBAHUN COBPEMEHHON HAYYHOU KapTUHBI MUPA,
IPOTHO3UPOBATh MEPCIIEKTUBBI Pa3BUTHS OUOJIOTHH;

* YCTAHABIIMBATh U XapaKTEPU30BAThH CBSI3b OCHOBOIIOIAraloINX OMOIOTUYECKUX
NOHATHUH (KJIETKa, OPraHu3M, BUJI, IKOCHCTeMa, Ouocdepa) ¢ OCHOBOMNOJIAraloIMMHU
NOHATUSIMU APYTUX €CTECTBEHHBIX HAYK;

* 000CHOBBIBATh CUCTEMY B3IJISIZIOB HA JKUBYIO MPUPOIY U MECTO B HEH UeJoBeKa,
MPUMEHSA OMOJIOTMYECKUE TEOPUH, YUEHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh I'pa-
HUILIBI UX TPUMEHUMOCTH;

* IPOBOJIUTH YYEOHO-UCCIIEA0BATENBCKYIO I€ATEIBHOCTD IO OMOJIOTUU: BbIIBUTATh
TUIOTE3bI, IIAHUPOBATH padoTy, OTOMpPaTh U MPE0OPa30BbIBATH HEOOXOIUMYIO
MH(}OpMaIKIO, TPOBOJIUTH SKCIIEPUMEHTHI, HHTEPIPETUPOBATH PE3YIbTAThI, J€1aTh
BBIBO/IBI HA OCHOBE IIOJIYYEHHBIX PE3YJIbTATOB;

* BBISIBJISITH M1 OOOCHOBBIBATH CYILIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEH
OpraHU3aluN KU3HU;

* YCTAHABIIMBATH CBS3b CTPOCHUS U (GYHKIIUNA OCHOBHBIX OMOJIOTUYECKHUX
MaKpOMOJIEKYJI, X POJb B MPOIEccax KIETOYHOIO MeTaboIn3ma;

* pemaTh 3aa4M Ha OIpeesieHue nocienoBarenbHocTd Hykieotunos JJHK n nPHK
(MPHK), antukononos TPHK, mocnenoBarebHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oelika,
IIPUMEHSIA 3HaHUA O PEaKLUAX MAaTPUYHOIO CUHTE3a, TCHETUYECKOM KOJIE, IPUHIIUIIE
KOMIUIEMEHTAPHOCTH;

* JIeJaTh BBIBOJIBI 00 M3MEHEHUSIX, KOTOPbIE MTPOU30MIYT B IPOLIECCAX MATPUYHOTO
CUHTE3a, B CIy4yae U3MEHEHUS MOCIeA0BaTeNbHOCTH HyKieotn10B JJHK;

* cpaBHMBATh ()a3bl ACJICHUS KIETKHU; PEIlaTh 3a/1a4d Ha ONpPEEIeHUE U CPABHEHHE
KOJINUeCTBa reHeTu4eckoro matepuaia (xpomocom u JIHK) B kieTkax MHOTOKIETOYHBIX
OpraHU3MOB B Pa3HbIX (pazax KJIETOUYHOTO LHUKIIA;

* BBISIBJISITH CYILIECTBEHHBIE NMPU3HAKN CTPOCHUS KJIETOK OPraHU3MOB Pa3HbIX LIAPCTB
’KUBOM TIPUPO/IbI, YCTAHABIMBATH B3AMMOCBSI3b CTPOCHHS M (PYHKITUN YacTeil u opra-
HOWJIOB KJICTKU;

* 000CHOBBIBATh B3aUMOCBSI3b IUIACTUYECKOTO U SHEPTreTHIECKOI0 0OMEHOB;
CPaBHMBATh MPOLIECCHI MJIACTHUECKOTO U SHEPT€TUYECKOT0 OOMEHOB, IPOUCXOISIINX B
KJIETKax
KUBBIX OPTaHU3MOB;

* ONPENEIATHh KOJIMYECTBO XPOMOCOM B KJIETKaX PACTEHUH OCHOBHBIX OTJIEJIOB Ha
Pa3HBIX dTaIax KU3HEHHOTO LUKJIA;

* pemaTh TeHETUYECKHE 3a7a4i Ha JTUTHOPUIHOE CKpEIllMBaHKe, CLIETNIEHHOE (B TOM
YHCJie CUETJIEHHOE C MOJIOM) HacjeA0BaHUe, aHATM3UPYIOLIEe CKpEelIMBaHuE, TPUMEHSS
3aKOHBI HACJIEACTBEHHOCTH M 3aKOHOMEPHOCTH CLIETUIEHHOTO HACIENOBAHUS;

* pacKpbIBaTh MPUYMHBI HACJIEICTBEHHBIX 3a00JIEBaHU, apryMEHTHUPOBATh
HEO0OXOAMMOCTh MEp PEAYIPEKICHUS TAKUX 3a00JIEBaHNI;

* CpaBHUBATH Pa3HbIE CLIOCOOBI PAa3MHOKEHHSI OPTaHU3MOB;
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* XapaKTepU30BaTh OCHOBHBIE 3TAIlbl OHTOT€HE3a OPraHU3MOB;

* BBISIBJISITH PUYHMHBI U CYIIECTBEHHbIE MPU3HAKH MOAU(PUKAMOHHON U MyTaIl[MOHHOM
M3MEHYUBOCTH; 00OCHOBBIBATH POJIb H3MEHYMBOCTH B €CTECTBEHHOM M HUCKYCCTBEH-
HOM O0TOOpE;

* 000CHOBBIBATh 3HAYEHHUE PA3HBIX METOJIOB CEJIEKIIMU B CO3JaHUH COPTOB paCTEHUI,
HOPOJI KMBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

* 000CHOBBIBATH [TPUUKHBI U3MEHSIEMOCTH U MHOI000pa3us BUJIOB, IPUMEHSSA
CUHTETUYECKYIO TEOPHIO 3BOJIIOLIUY;

* XapaKTepU30BaTh MOIMYJIALNIO KaK €AMHUILY SBOJIIOLUH, BUJ KAK CHCTEMAaTUYECKYIO
KaTEeropuIo 1 KaK pe3yJbTaT SBOJIOLNY;

* YCTAHABJIUBATh CBA3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBI;

* COCTaBJISATh CXEMBI IIEPEHOCA BELIECTB U SHEPTUU B IKOCUCTEME (CETH MUTAHMUS),
IIPOTHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHUS (DaKTOPOB CPEIbI;

* ApryMEHTHPOBATh COOCTBEHHYIO MO3UIHUIO 110 OTHOUIEHUIO K 3KOJIOTHYECKUM
npobJieMaM U OBEJICHUIO B IPUPOJIHOU Cpeie;

* 000CHOBBIBATh HEOOXOJUMOCTh YCTOMYMBOTO Pa3BUTHUS KaK yCIOBUSA COXPaHEHHUS
ouocdepsl;

* OLICHUBATh PAKTUYECKOE U ITUYECKOE 3HAUYECHNE COBPEMEHHBIX UCCIIEIOBAHNI B
OMOJIOTHH, MEUIMHE, IKOJIOTUH, OMOTEXHOJIOIMH; 0OOCHOBBIBATH COOCTBEHHYIO
OLICHKY;

* BBISIBJISITH B TEKCTE OMOJIOTUYECKOTO COAEpKaHUs MpoOIeMy U apryMEHTUPOBAHHO €€
OOBACHSTE;

* MPEJICTABIATH OMOJIOTHYECKYIO HH(OPMAIIHMIO B BUC TEKCTA, TAOIUIIBI, CXEMBI,
rpaduka, TuarpamMmbl U J1€JaTh BbIBOJbI HA OCHOBAHHUHM MPEACTABICHHBIX TaHHBIX;
npeoOpa3oBbIBaTh rpadukK, TAOJIUIy, TUarpaMMy, CXEMY B TEKCT OMOJIOTUYECKOTO
coJiep KaHusl.

Boinycknuk na y2iny01eHHoM YpoGHe NOSIYUUN 603MONCHOCHIb HAYYUMbCA:

* OPraHU30BBIBaTh U MPOBOAUTH MHAUBUAYAJIBHYIO UCCIIEN0 BATEIBCKYIO
JEeSATENBHOCTb 10 OMOJ0ruu (MK pa3padaThiBaTh UHAUBUAYAJIbHBIN IPOEKT): BHIBUTATh
TUIOTE3bl, IJIAHUPOBATH padoTy, OTOMpaTh U MPE0OPa30BbIBATH HEOOXOIUMYIO
MH(pOpPMaLIMIO, TPOBOAUTH SKCIIEPUMEHTHI, UHTEPIPETUPOBATH PE3YJIbTAaThI, 1€TaTh
BBIBOJIbI HA OCHOBE MOJYYEHHBIX PE3YJIbTATOB, IPEACTABIATE IPOLYKT CBOUX
HUCCIEeIOBAHMM;

* IPOTHO3UPOBATH MOCEACTBUS COOCTBEHHBIX UCCIIEJOBAHUM C yUETOM STHUYECKUX
HOPM U 3KOJIOTHYECKHUX TpeOOBaHMUIA;

* BBIJICIIATD CYIIECTBEHHbIE OCOOCHHOCTH JKU3HEHHBIX LIUKIIOB MPECTaBUTENEH
pa3HbIX OTJEJIOB PACTEHUN U TUIIOB KUBOTHBIX; H300paXkaTh LIUKJIBI Pa3BUTHSI B
BUJIECXEM;

* AHAJIM3UPOBATH U UCIIOJIH30BATh B PEIICHUH YUEOHBIX U HUCCIEA0BATEIbCKUX 3a1a4
MH(}OpMAIUIO O COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJOTUU, MEIUIIMHE U KOJIOTHH;

* APryMEHTHPOBATh HEOOXOANUMOCTh CUHTE3a €CTECTBEHHO-HAYYHOTO
MCOIMOTYMAHUTAPHOI'O 3HAHUS B ANIOXY MH(OPMAIIMOHHON IUBUIIU3ALINH;

* MOJIEJIMPOBATh U3MEHEHUE IKOCUCTEM I10]1 BIUSHUEM Pa3IUYHbIX FPyMHN (PaKkToOpoB
OKpYXarouen cpeapl;



* BBISIBIISATH B IIPOLIECCE UCCIEA0BATENBCKON NI TEIbHOCTH MOCIEACTBUS
AHTPOITOTE€HHOT'O BO3/ICMCTBUS HA DKOCHCTEMBI CBOCTO PETHOHA, TIpeiaraTh ClIOCOObI
CHIKEHHSI aHTPOTIOTEHHOT'0 BO3JICHCTBUS HA SKOCUCTEMBI;

* HCTIOJL30BaTh MPUOOPETEHHBIC KOMIIECTCHITNHN B TIPAKTUICCKOM JCSITCIIBHOCTH U
MOBCEAHEBHOM JKU3HU, JIs1 TPUOOPETEHUS OMbITA AEATEILHOCTH, TPEAIICCTBYIONIEH
npodeccruoHanbHOM, B OCHOBE KOTOPOM JIEKUT OUOJIOTHSI KaK
yueOHBII mpeaMer.

2. Cogep:xanue y4e0OHOI0 Kypca

buosiorus Kak KOMILUIEKC HAYK 0 *KMBOW Npupoae

buonorus kak koMiiekcHast Hayka. CoBpeMeHHbIE HarpaBiieHus B Ouosioruu. CBs3b
OuoJyoTHY ¢ APYTUMHU HayKamMu. BeIToTHeHEe 3aKOHOB (PM3UKHU ¥ XUMHUH B )KUBOU
npupone. Cunmes ecmecmeeHHOHAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUA HA
coepemenHoMm amane paseumus yusuiuzayuu. IIlpaktuueckoe 3HadeHuEe OMOIOTUYECKUX
3HAHUM.

buonoruyeckue cucTeMbl Kak mpeaMeT uzydeHust 0noaorur. OCHOBHbBIC TPUHIIUIIBI
OpraHu3aluy U GyHKIMOHUPOBAHUS OMOJIOTUYECKUX CUCTEM. buonozuueckue cucmemvl
PA3HbIX YPOBHEU OP2AHU3AYUL.

['unore3sl U TEOpUH, UX POJIb B POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MUpa. MeTobl HAyYHOTO MIO3HAHUS OPraHUYECKOTO MUPA.
DKCneprUMEHTAIbHBIE METO/Ibl B OMOJIOTUH, CTATUCTUYECKass 00paboTKa JaHHBIX.

CTpyKTypHBIe U PYHKIIMOHAJIBHBIE OCHOBBI KM3HU

MoJieKysipHbIE OCHOBBI )KU3HU. MaKpO3JE€MEHThI U MUKPOJJIEMEHTHI.
Heoprannueckue Bemecta. Bojna, ee ponb B kuBoi npupojie. ' uapo@uiibHOCTD 1
ruipodoOHOCTh. Posib MUHEpaNIbHBIX coiel B kieTke. OpraHnyeckue BellecTBa,
MOHSITUE O PETYJISIPHBIX U HEPETYJIAPHBIX OnonoauMepax. YrieBobl. MoHOcaxapuisl,
oJiurocaxapuabl U noaucaxapuabl. OyHKIuu yrieBooB. Jlunuasl. @yHKIUY JIUITHIOB.
benku. ®ynkunn 0enkoB. Mexanusm neictBus pepMeHToB. HyKjI€MHOBBIE KUCIOTHI.
JIHK: ctpoenue, cBoiictBa, mectononoxenue, pynkuuu. PHK: ctpoenue, BubI,
bynkuun. AT®: ctpoenue, Gynkuuu. [Ipyriue opraHu4ecKre BEeeCTBa KIETKH.
HanotexHonoruu B OMOJIOTHU.

KneTtka — cTpykTypHas 1 pyHKIMOHAIbHAS €UHUIIA OpraHu3Ma. PazBurue
nurtosiorud. CoBpeMEHHbIE METObI U3YUYEHUs KIIETKH. KiieTouHas Teopus B CBETE
COBPEMEHHBIX JIaHHBIX O CTPOCHUHU U PYHKIMSIX KIETKU. Teopus cumOnoreHesa.
OcHOBHBIE YacTU ¥ OpraHou bl kKieTku. CTpoeHre U PyHKIIMH OHOIOTUYECKUX
meMOpaH. [uromnasma. SAnpo. Ctpoenue u GyHKIIH XpoMocoM. MemMOpaHHbIE U
HeMeMOpaHHble opraHoujbl. [{lutockenet. BkimtoueHnus. OCHOBHbBIE OTIUYUTENIbHbBIE
0COOEHHOCTH KJIETOK MPOKApUOT. OTINYUTENIbHbIE 0COOEHHOCTH KJIETOK 3YKapHOT.

Bupycel — Hexnerounas popma xu3Hu. CriocoObl nepeauv BUPYCHbIX MHPEKIUN 1
Mephbl MPOPUIAKTUKH BUPYCHBIX 3a001eBaHui. Bupyconoaus, ee npakmuueckoe
3HaueHue.

Kinerounsiit Metabonu3m. epMeHTATUBHBINA XapaKTep peakiiuii o0OMeHa BEIIeCTB.
DTarbl JHEPreTUIECKOTO 0OMeHa. A poOHOE 1 aHadpoOHOE JAbIXxaHue. Poiib KIIETOUHBIX



OpPraHOMJIOB B MPOIIECCaX IHEPTETUUECKOTO 0OMeHa. ABTOTPO(BI U TETEPOTPOPHI.
®dortocunres. Pa3bl POTOCHHTE3a. XEMOCHHTE3.

HacnencrBennas nndopmarus u ee peanusanus B KJIeTKe. [ eHeTHIeCKuil Ko, ero
CBOMCTBA. DBOJIIOIMS MIPEACTaBlIeHH 0 reHe. COBpeMEHHbIE TPEACTABIICHHS O T€HE U
reHome. brocunHTes Gerka, peakiuu MaTpuYHOTO CUHTE3a. Perysius paboTel T€HOB U
IIpoIIeCCOB 0OMEHa BEIIECTB B KJIeTKe. | eHHast HH)KEHEepUsl, TCHOMHKA, IPOTEOMHKA.
Hapymienne 6noXuMudecKkux MpoIeccoB B KJIETKE MO/ BIUSHUEM MYTareHOB U
HAapKOTE€HHBIX BEILIECTB.

Kinerounsrit iukin: uaTepdasa u aeneHue. MuTos, 3HaueHUE MUTO3a, ()a3bl MUTO3A.
ComaTndeckue U MoJjioBble KIIeTku. Melo3, 3HaueHue Meio3a, ¢assl Meiio3a. Meiios B
YKU3HCHHOM IIUKJIE OpraHnn3MoB. @opMUpOBaHUE MOJOBBIX KJIETOK Y IIBETKOBBIX
PaCTEHHI ¥ O3BOHOYHBIX KUBOTHBIX. Pe2yisiyus 0efeHus KilemokK, HapyueHUus.
peayaayuu Kaxk npudura 3aoonesanuti. Cmeoiogvle Kiemxu.

Opranusm

Oco0EHHOCTH OJTHOKJIETOYHBIX, KOJIOHUAIBHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB.
B3anmocBs3p TKaHEN, OPraHOB, CUCTEM OPraHOB KaK OCHOBA LIEIOCTHOCTH OPTaHU3Ma.

OCHOBHBIE POLECCHI, TPOUCXOISIINE B OPraHU3ME: TUTAHUE U NTUIIEBAapEHMUE,
JIBWKECHUE, TPAHCIIOPT BEILECTB, BBIACICHUE, PA3IPAXKUMOCTD, PETYJIALUA Y
opranu3moB. [loanep;xanue romeocrasa, IpUHLKI OOPATHOM CBS3H.

PasMHOXeHHE Opraau3MoB. becnosoe u mojioBoe pasMHoKeHue. JBoiHoe
OIUIOJOTBOPEHUE Y LIBETKOBBIX PACTEHHUI. BUIbI OIUIOAOTBOPEHUSA Y JKUBOTHBIX.
CriocoObl pa3MHOKEHUS y pacTeHUI U )KUBOTHBIX. [lapTeHorenes. OHTOreHes.
OMb6puoHanbHoe pazsutue. [loctamOpuonansHoe pazsurue. [lpsmoe u Henpsimoe
pa3Butre. JKU3HEHHbIE IUKJIBI Pa3HBIX TPYIIT OPraHu3MoB. Perysmus
VHJIABUAYAJIBHOTO pa3BUTHSA. [[pnunHbI HapyIIEeHN pa3BUTUS OPTaHU3MOB.

HcTopust BOSHUKHOBEHHUS U Pa3BUTHS TEHETUKH, METOIBI
reHeTHKU. [ 'eHeThuecKre TEpMUHOJIOTUSL U CUMBOJIMKA. ['eHOTUIT U (DeHOTHTI.
BeposATHOCTHBIN XapaKTep 3aKOHOB N'€HETUKU. 3aKOHBI HACIEACTBEHHOCTH. . Mennens
Y yCJIOBHS MX BBINONHEHUSA. L{UTOIOTHYECKE OCHOBBI 3aKOHOMEPHOCTEN HACIEIOBAHMS.
AHanuzupyroniee CKpeBaHue. XpoMOCOMHas TEOpUsl HACIEACTBEHHOCTH.
CueruieHHOE HaceI0BaHNuEe, KPOCCUHTOBED.

Onpenenenne nosa. CluemieHHoe ¢ I0JIOM HaclieloBaHre. B3auMoaeiicTBue amieabHbIX
Y HEAJJIEIbHBIX I'€HOB. ' eHeTnUecKne OCHOBBI MUHANUBUIYaJIbHOTO PA3BUTH.
I'enemuueckoe kapmuposaHue.

['eneTrKa 4esoBeKa, METOAbl U3yYEHUS TEHETUKH YEJIOBEKA.

PenponykTtuBHOE 310poBbe uenoBeka. HacneacTBeHHble 3a001eBaHUs YeI0BEKa, UX
npeaynpexaeHie. 3HaueHre reHeTUKH JIJIsl MEUIIUHBI, STUYECKUE aCIIeKThl B 00J1acTh
MEJIULIMHCKOW T€HETHKHU.

I'enorun u cpena. HenacnenctBeHHas M3MEHYUBOCTh. Hopma peakiuu npu3Haka.
BapuaunonHsii psig 1 BapualnioHHas KpuBasi. HacnenctBeHHas M3SMEHYUBOCTh. Buibl
HacJeACTBEHHOW n3MeHunBoCcTH. KoMOMHAaTHBHAS N3MEHUMBOCTb, €€
UCTOYHUKUA. MyTanuu, BUAbl MyTauuil. MyTareHsl, UX BIUSHUE
Ha OpraHu3Mbl. MyTaliu Kak IpUuYuHa OHKOJIOTHYECKHUX 3a0oaeBanuil. Buespepnas
HACJIEICTBEHHOCTh U U3MEHYUBOCTh. Jnucenemuxa.
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Jlomectukanus u cenekuus. LIeHTpsl 0oqoOManIHUBaHNUS KUBOTHBIX U LIEHTPHI
IIPOUCXOKICHUS KyJIbTYPHBIX PaCTEHUNA. METOIbI CENEKIINU, X TEHETHYECKUE OCHOBBI.
HckyccTBeHHBIN OTOOP. Y CKOPEHHUE U MOBBIIIEHUE TOYHOCTH OTOOpA ¢ TOMOIIBIO
COBPEMEHHBIX METOJIOB T€HETHKHU M OMOTEXHOJOTHH. [ eTepo3uc U ero UCroib30BaHHUE B
ceJIeKIMM. Paciirpenue reHeTH4eckoro pazHooopasust CeIeKIIMOHHOIO MaTepurasa:
HOJUIUIONINS, OTJIAJICHHAsI THOPUAN3ALMS, SKCIIEPUMEHTAIIbHBIN MyTareHes, KJIeTOuHas
MH)KEHEPHs1, XPOMOCOMHasl MHXXEHEpUs, TeHHasl HHXXeHepHsi. buobe3onacHOCTb.

Teopus 3BoJIIOIUU

PazButue sBomonmonHbix uaen. Hayunsie B3rsiasl K. JIuanesa u XK. b. Jlamapka.
OpomtonmonHas Teopust Y. Jlapsuna. CBUIETENBCTBA BOIIOLMN KUBOM TIPUPOIBI:
MaJICOHTOJIOTHIECKHE, CPABHUTEIHHO-aHATOMUYECKHE, YMOPHUOIOTHIECKHE, Ororeorpa-
(uueckue, MOJNEKYyJIIpHO-TeHeTUYecKre. PazButue npeacrasienuii o Bujae. Bun, ero
kputepud. [lomymnsuus kak opma CyliecTBOBaHUS BUIA U KaK dJIEMEHTapHasl eIUHULIA
3BOJIIOIUK. CHHTETAYECKAS] TEOPUS SBOJIIOLUH. MUKPO3BOIIOLUS ¥ MAKPOIBOJIFOLIHSL.
JIBIDKYIIIME CUJTBI DBOJIIOIUU, UX BIUSHUE HA TeHOPOH nomysiuuu. Jpeiid reHoB u
CilyyaliHble HEHAPaBJICHHbIE U3MEHEHHUS TeHO(POH 1A TOMyIsUU. Y paBHEHUE XapIu—
Baitn6epra. MosnekynsapHO-TeHETHUECKIE MEXaHU3MbI 3BOIOIUU. DOPMBI €CTECTBEH-
HOT'0 0TOOpA: IBMKYINAsl, CTAOMIIM3UPYIOIIAs, TU3PYIITHBHAS.

DKoJIOTHYECKOe U reorpaduieckoe BUa000pazoBanue. HampasiaeHus ¥ yTH SBOJIIOIUH.
DopMBI BOJIIOLNH: TUBEPTreHIINS, KOHBEPTEHIIUSA, apayien3M. MexXaHn3Mbl
ananTtanuii. Koapoumrorus. Poiib 3BoOIIMOHHOMN Teopuu B (HOPMUPOBAHUM
€CTECTBEHHOHAaYYHON KapTUHBI MUPA.

MHoroo6pa3ue opranu3MoB U IPUCITOCOOJICHHOCTh OPTaHU3MOB K Cpejie 0OUTaHUS
Kak pe3yabTar 3Bojtonuu. [Ipunnuns! kiaccudukanuu, cuctematuka. OCHOBHbBIC
CHUCTEMATHUYECKHUE TPYIIbI OPraHn4ecKoro Mupa. CoBpeMEHHbIE MOAXOIbI K
KJIacCU(PUKAMK OPTaHU3MOB.

Pa3BuTtHe :ku3Hu Ha 3emiie

MeTobl TaTUPOBKU COOBITHI MPOIIIOT0, TEOXPOHOJOTHYECKAs MIKajia. | UmoTe3sl
MIPOUCXOXKICHHS XKM3HHM Ha 3emute. OCHOBHBIE ATaIlbl BOJIIOIIMK Onochepsl 3emMin.
KirroueBbie cOOBITHS B DBOTIONMH PACTCHUHN U )KUBOTHBIX. BeIMUpaHue BUIOB U
€ro MPUYHUHBI.

CoBpeMeHHbIE TIPEICTaBACHUS O TTPOUCXOKICHUM YeJIOBEKa.
CucremaTrnueckoe MoJIOKSHUE YSJI0BEKa. DBOJIOIMS YSJIOBEKa.
dakTOpPHI IBOTIOLIMH YeIoBeKa. Packl yenoBeka, uX MPOUMCXOXKACHUE U €UHCTRO.

OpranusMsbl U OKpYy:Kaolas cpeaa

Dxoyiornueckue GakTopbl U 3aKOHOMEPHOCTH MX BIUSHUS HA OPTaHU3MBbI (IPUHIUTT
TOJIEPAHTHOCTH, JIMMUTUPYIOIIHE PakTopsl). [Ipricnocobiennst opranu3MoB K JE€HCTBUIO
sKOJ0oTuYecKux (akTopoB. buonornueckue put™mel. BzanmoaencTue 3Ko-
JOrnYecKux (hakTOpOB. DKOJIOTHYECKAs HUIIA.

buoreonenos. Oxocucrema. KomnoneHTs! skocuctemsl. Tpoguueckue ypoBHU. Turibl
nueBsIx neneu. [Inmesas cets. KpyroBopoT BEIIECTB M MOTOK 3HEPTUU B IKOCHUCTEME.
brotnyeckre B3aMMOOTHOLIEHUSI OPraHU3MOB B 3KocucTeME. CBONCTBA SKOCUCTEM.
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[IpomykTUBHOCTH U GMOMacca 3KOCUCTeM pa3HbIX THIOB. Cykiieccus. Camoperymsius
skocucteM. [locrencTBus BIUSIHUS ASSITEIBHOCTH YEJIOBEKA HA DKOCHCTEMBI.
HeoOxomumocTh coxpaHeHHst 0nopa3HO00pa3usi IKOCUCTEMBbI. ATPOIICHO3bI, UX 0COOCH-
HOCTH.

VYuenue B. U. Bepnazackoro o 6uocdepe, Hoochepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepnl. KommoneHnTsl 6uocheps 1 ux posib. KpyroBopoTsl BemiecTB B Ouocdepe.
buorennas murpanusi atoMoB. OCHOBHbBIE OMOMBI 3€MJIH.

Poup uenoBeka B 6mocepe. AHTporioreHHoe Bo3aelicTBrue Ha Ouocdepy. [Ipupogapie
peECYpChI M palliOHAIBHOE MTPUPOIOTIONIb30BaHuE. 3arpsa3Henue onocdepol. CoxpaneHue
MHOT000pa3usi BUIOB Kak OCHOBA yCTOWYMBOCTH Onochepsl. BoccTaHoBUTETbHAS
skostorus. [IpoGieMbl yCTOMYUBOTO pa3BUTHSI.

[TepcriekTHBBI pa3BUTHs OMOJIOTHYCCKUX HAYK, AKTyaJIbHBIC TTPOOJIEMbI OUOIOTHH.

IIpuMepHbIN epevYeHb J1a00paTOPHBIX M NPAKTHYECKUX PadoT (Ha BbIOOp
yuuTes):

1. Ucnionp30BaHKEe pa3nauyHbIX METOJIOB ITPU U3YYEHUH OMOJIOTHYECKUX OOBEKTOB.
2. Texarka MUKpOCKOITUPOBAHMUSL.

3. 3yueHune KIETOK paCTEHUI U JKUBOTHBIX I10J MUKPOCKOIIOM HAa T'OTOBBIX
MUKpOIIpenaparax u uX ONUCaHue.

4. IlpuroroBneHue, paccMaTpUBaHUE U OITMCAHUE MUKPOIIPENAPATOB KJIETOK PACTCHUM.
5. CpaBHEHHE CTPOEHUS KJIETOK PACTEHUM, )KUBOTHBIX, TPUOOB U OAKTEpUI.

6. VI3yueHune qBUKEHUS LUTOIUIA3MBI.

7. N3yuenue mia3Moin3a 1 JAemia3Moiin3a B KIETKaX KOXKHIIbI JyKa.

8. M3yuenue pepMEHTaTUBHOTO pacIICTJICHHUs IEPOKCUAA BOJOPO/Ia B PACTUTENBHBIX U
KUBOTHBIX KJIETKAX.

9. OGHapy>keHue OeNKOB, YIJIEBOIOB, JIUMHUA0B C TOMOILBbIO KAYECTBEHHBIX PEAKIIHA.
10. Beinenenne /JTHK.

11. M3y4yeHue KaTaauTUYECKON aKTUBHOCTU (DEPMEHTOB (HA MpUMEpe aMuiIa3bl UIn
KaTajasbl).

12. HabmogeHnre MUTO3a B KJIE€TKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpoOIpenaparax.

13. N3ydyenune XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax.

14. N3yuenue ctaguii Melio3a Ha TOTOBBIX MUKpOIIpEnapaTax.

15. 3y4yeHue cTpoeHus MOJIOBBIX KIETOK Ha TOTOBBIX MUKPOIPENAapaTax.

16. Pemienue 3meMeHTapHBIX 3a/1a4 IO MOJICKYJISIPHON OMOJIOTHH.

17. BoisiBnEHUE MPU3HAKOB CXOJICTBA 3apObIIIEH YEI0BEKA U APYTUX MO3BOHOYHBIX
’KUBOTHBIX KaK JI0Ka3aTEIbCTBO X POJCTBA.

18. CocTaBneHue 3EMEHTAPHBIX CXEM CKpPELIMBAHUSI.

19. Pemmienne reseTnueckux 3aad.

20. N3yyenue pe3yabTaToB MOHOTUOPUIHOTO U AUTHOPUAHOTO CKPEIIMBAHUS Y
TPO30(UJIBI.

21. CocraBieHue U aHaIU3 POIOCIOBHBIX YEJIOBEKA.

22. I3yyeHnue n3MEHYNBOCTH, IOCTPOEHUE BAPUALMOHHOIO PsAJla ¥ BapUallMOHHON
KPHBOM.

23. Onucanue (heHoTHIIA.



24. CpaBHEHHE BHIOB IO MOP(HOIOTHUECKOMY KPUTEPHIO.

25. Onucanue MpUCIOCOOIEHHOCTH OPTaHU3Ma U €€ OTHOCUTEIBLHOTO XapaKTepa.
26. BeisiBieHHE TPUCTIOCOOTICHHUM OPraHU3MOB K BIMSHHUIO PA3IMYHBIX KOJOTHIECKUX
(hakTOpoB.

27. CpaBHEHHE aHATOMHUYECKOIO CTPOEHMSI pACTEHUM Pa3HbIX MECT OOUTAHUS.
28. Metoabl u3MepeHust (PakTopoB Cpeabl OOUTAHUS.

29. N3yueHune 3K0J0TMYECKUX afjalTalluid YeI0BeKa.

30. CocTaBieHHe MUILIEBLIX 1IEMICH.

31. 3yuenue u onucaHue 3KOCUCTEM CBOEH MECTHOCTH.

32. MoaenupoBaHue CTPYKTYp U MPOLIECCOB, MPOUCXOAAIINX

B DKOCHCTEMAX.

33. OueHka aHTPONOTE€HHBIX U3MEHEHUH B IPUPOJE.

3. TemaTn4yeckoe NJIAHMPOBAHHE C OINpPe/ieileHMeM OCHOBHBIX BU/I0B Y4eOHOM
e TeJIbHOCTH

IIpumeyanue: Tak Kak Ha KaKJIOM YPOKE OMOJIOTUU B paMKax AESITEIbHOCTHOTO
MO/IX0/1a OCYILECTBIIAECTCS MPAKTHYECKash HAIIPABICHHOCTh BCE MPEAJIOAKEHHBIE aBTOPOM
MpaKTUYECKHE, U 1a00paTopHble PadOThl OyAyT BBIIOJHEHBI, HO B TEMAaTUYECKOE
IUIAaHUPOBaHKUE OyyT BEIHECEHBI pabOThI, IPEeICTaBICHHbIE B TabauIe 1.

Tabmuia 1.

10 kimacc

1 N3yueHne KIeToK pacTeHUI U JKMBOTHBIX MOJ] MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpenaparax 1 ux OnrcaHue.

WN3ydeHne 3K0I0TM4YeCKUX aaanTalui YeJ0BeKa.

CocraBneHue MU CBBIX ueneﬁ .

I/I3y‘l€HI/I€ U OIMCaHME DKOCHUCTEM CBOCH MECTHOCTH.

MopenupoBaHue CTPYKTYp U MPOLECCOB, MPOUCXOASIINX B IKOCUCTEMAX.

NN AW

OneHKa aHTPONIOT€HHBIX U3MEHEHNUN B IPUPOJE.

11 xnacc

—

Pemenue 3amay mo MonexkyisspHO# Ouosorun» Pemenne 3aaa4 mo
TPAHCKPUIILUH.

W3yyenue a3 MuTO3a B KJIETKAX KOPEITKA JTyKa.

I/IBy‘ICHI/IC CTPOCHUS IMOJIOBBIX KJICTOK HA 'OTOBBIX MHUKPpOIIpCIIapaTax.

CnepmMaTOreHe3 u OBOTEHES.

CocraBiieHue cxem CKpCIIBAaHMA. Pemenne reneTnyecKux 3agad.

Pemenue reneTnueckux 3aj1a4 Ha B3aUMOJEMCTBUE T'€HOB.

N N B W

Pemenue reneTudeckux 3a4a4 Ha CLCIINICHHOC C ITOJIOM HACJICAOBAaHUC
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Pe3epBHOE BpeMsi HCTIOIB3YyETCSl HA IPOBEICHUE TEM IPEICTABIICHHbBIE B TA0IHUIIE 2.

Tabnuua 2.
Yacel Tema

1 buocdepa kak riobanpHas OuocrucTema.
Yyenue 00 3BOJIIOLIMU U €r0 3HAYEHHE.

2 Coxpanenne 6MopazHo00pa3us - HACyIIHAas 3a]ja4a YeJIOBEUECTBA.
IlepeyeHb KOHTPOJIBHBIX pador. 11 kiaace

1 OpraHu3MeHHBII YPOBEHb OpraHU3alNN KU3HH.

2 KileTouHBIN ypOBEHb OpPraHU3aluu )KU3HU.

3 HToroBasi KOHTpOJIbHAs paboTa.

IIpoexkTHAs NEATENBHOCTD B paMKax Kypca:
Anneprust kak ¢pakTop NpOsiIBICHUS UMMYHOAE(PHUITUTA.

be3nomubIe KOTBI MOETO JIBOpA.

10 kaacc. 1054acoB 3 yaca B Hexearo; JI/p- 6. K/p - 5

Tembl Kou-Bo | OcHOBHBIE BHBI 1EATEJIbHOCTH 00y4Yaromuxcs (Ha ypoBHe
4acoB YY)
Buonorus kak Hayka u ee 4 XapakrepuszoBaTh «OOLIYI0 OMOIOTHI0» KaK y4eOHbIN
NPHUKJIATHOE IpeaMeT 00 OCHOBHBIX 3aKOHAX KU3HU Ha BCEX YPOBHSX €€
3HAYeHHUe OpraHu3alyu; OOBSICHITH POJIb OMOJIOIUU B (POPMUPOBAHUU
buonorus u ee cBsizu ¢ Hay4YHOTO MUPOBO33PEHMSI U BKJIA]
JAPYTUMH HayKaMU. Ouosornyeckux Teopuil B GopMupoBaHue COBPEMEHHOM
buonoruueckoe €CTECTBEHHOHAyYHOW KapTUHBI MUPa; Ha3bIBaTh HAyKH,
pa3HooOpa3ue Kak NOrpaHUYHbIe ¢ Onosorueit; GopMynupoBarh 3a1aun ooIeiH
npo6iiemMa HayKu OMOJIOTHH. OMOJIOT UM, XapaKTepU30BaTh Pa3INUHbIEC BUIbI KUBBIX
Oco3HaHue LEHHOCTH OpPraHu3MOB; 0OOCHOBBIBATh 3HaUEHHE OMOJIOTHYECKOTO
U3Y4EeHUS OMOJIOTUYECKUX pa3zHooOpas3us A yCTOMUMBOIO Pa3BUTHUS PUPOIBI U
BH/JIOB. o01iecTBa Ha 3eMile; OLIEHUBATh 3TUUECKUE ACTIEKThI
[IpakTuueckast Ouosorus u HEKOTOPBIX UCCIIEI0BAHUN
€€ 3HauYCHUe B 00;1aCTH OMOTEXHOJIOTUH (KJIOHUPOBAaHHUE, HICKYCCTBEHHOE
OILJIOJIOTBOPEHUE, HAIIPABIIEHHOE U3MEHEHHE FeHOMA)
OO0uue 6uosiorHYecKne 10 Ornpenenars yHUBEpCaIbHbIE MPU3HAKH KUBBIX 00BEKTOB,
SIBJICHUS] U MEeTOJbI UX OTJIMYATh UX OT TeJl HEKMBOM MPUPO/IbI; Ha3bIBAThH
HCCICOBAHMA OTJIMYUTENbHBIE TPU3HAKH JKUBBIX O0BEKTOB OT HEXKHBBIX;
OcCHOBHBIE CBOICTBA ONPENENATh CYIIECTBEHHBIE TPU3HAKN TPUPOIHBIX
KU3HU. OMOJIOTHYECKUX CUCTEM, UX IIPOLIECChI, 3aBUCUMOCTb OT
Onpenenenre NOHITUS BHEUIHEH cpeibl, ClIOCOOHOCTDH K 3BOJIOIMH; OMPENEATh U
<OKU3HBY. CpaBHUBATh MEX]y 0001 CyIeCTBEeHHbIE IPU3HAKU
OO11ue cBoMCTBA KUBBIX OHMOJOrMYEeCKUX O0OBEKTOB U MPOLIECCOB, COBEPIIAIOIINXCS B
CHCTEM - OMOCHCTEM. YKUBOU NPUPOJE HA Pa3HBIX YPOBHSAX OPraHU3ALMH KU3HU;
CTpyKTypHbBIE YPOBHU YMETh XapaKTepru30BaTh OMOCUCTEMBI Pa3HBIX CTPYKTYPHBIX
OpraHM3alyu YPOBHEN OpraHu3alyy KU3HU; IUIAHUPOBATh U IPOBOAUTH
AKHU3HU. MeTo bl 9KCIIEPUMEHTHI, OOBSICHITH PE3YJIbTaThl U UX 3HAYCHHUE,
OMOJIOTUYECKUX HCCIIEI0BA- OIIPEAEIATH BUABI PACTEHUN
Huil. OnpeaeneHue BUA0B U JKUBOTHEIX
pacTEeHUN U KUBOTHBIX
Y4enue o 0uochepe 3 Xapakrepu3oBaTh Onochepy kak OMOCHCTEMY U SKOCHCTEMY;
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O yHKIMOHATIbHAS
CTpyKTypa ouochepsl.
VYyenue B. . Bepranckoro
o Ouocdepe.

O YHKIIUU KUBOTO
BelllecTBa B Onocdepe

paccMaTpuBaTh Onocepy kKak ocoObli CTPYKTYPHBIH YpPOBEHb
OpraHM3allK KU3HU; HAa3bIBAaTh 3TAIlbl CTAHOBJICHUS U
pa3BuTHs OMochepbl B UCTOPHH 3€MJIH; PACKPhIBATh
ocobennoctu yuenus B. . Bepnanckoro o 6uocdepe;
OOBSICHATH IPOUCXOXKICHUE U POJIb )KUBOTO BEIIECTBA

B CYIIICCTBOBAHUHU OMOCHEPHI; OOBICHATH CYIIHOCTh
KpYroBOpOTa BEIIECTB M MOTOKA YHEPTUH B Onochepe;
XapaKTepU30BaTh U CPAaBHUBATH TMIIOTE3bI IPOUCXOKIACHHUS
KHU3HHU Ha 3eMJIe; PACKPBIBATh CYIIIHOCTDH YBOJIOLUH
6uocdepsl U Ha3bIBATh €€ ATAIbl; aHAIM3UPOBATh U OOBACHATH
pOJIb yenoBeKa Kak (pakTopa pa3BUTHA OHMOC(Ephl; HA3bIBATh U
XapaKTepU30BaTh CPebl )KU3HU Ha 3eMIle KaK YCIOBUS
OOUTaHUsI OPTaHU3MOB; OMPEACIATh U KIaCCU(PHUIIMPOBATH
9KOJIOrHuecKkue (hakToOpbl Cpeibl OOUTAHUS KUBBIX
OpPTraHU3MOB; aHAIM3UPOBATH M OIICHUBATH

Bknaa B. . BepHanckoro B pa3BuTHe HaykKu 0 3eMIIE U B
€CTECTBEHHO- HAyYHYIO KapTUHY MUPA; IPUMEHSTh
MeTanpeIMEeTHbIE YMEHUS aHATU3UPOBaTh, CPABHUBATD,
0000111aTh, IeJIaTh BLIBOJIEI U 3aK/IIOUCHUS,

0JIb30BAThCA ANapaToM OPUEHTUPOBKU yUEeOHHKA;
MPUMEHSTh YMEHHUSI CAMOCTOSITEIbHO HAXO/IUTh
OHOJIOrM4ecKyI0 HH(OPMALIMIO B Pa3HBIX UCTOYHUKAX (TEKCTE
y4eOHUKa, JTOTIOJHUTENBHOM JIUTEpaType, MHTEPHET-pecypcax

ITpoucxo:xnaeHue ;KUBOIoO
BelllecTBa

I'unioTessl 0
MIPOUCXOKJACHUH KUBOTO
BEIIECTBA Ha 3eMIIe.
CoBpeMeHHbIE THIIOTE3BI O
BO3HHUKHOBEHUH JKU3HU.
[IpeasicTopus
MIPOUCXOXKACHUS )KMBOTO Ha
3emite. du3uKo-
XAMHUYECKast ABOJIIOINS
IUTAHETHI 3eMIIS.

OTalbl BO3HUKHOBECHUS
JKM3HU Ha 3eMIie.
buonoruueckas 3BoIIOINS
B pa3BUTHU OHOChEpHI.
XpOHOJIOTHS pa3BUTHUSA
JKM3HH Ha 3emiie

XapakTepu30BaTh MPOUCXOKIEHUE KHU3HU COTIIACHO
UEATUCTUYECKOMY BO33PEHHUIO; PA3JINYATh BO33PEHUS
YUCHBIX-MaTEPHATUCTOB - CTOPOHHUKOB OMOTreHe3a U
abuoreHesa; Ha3pIBaTh IMEHA €CTECTBOUCIIBI- TaTENEH,
OIIPOBEPIIINX HJCI0 CAMOIPOU3BOJIBHOTO 3apOXKACHUS KU3HU
(®. Pequ, M. M. Tepexosckuii, JI. Ilactep), u onuceiBaTh
IIPOBEJICHHBIE MU DKCIIEPUMEHTBI; aHAITM3UPOBATh U
OLIEHUBATh FMIIOTE3bI MAH-CIEPMUHU U CTALIMOHAPHOTO
cocTosiHusA. OOBSICHATH OCHOBHBIE MTOJIOKEHHSI COBPEMEHHBIX
TUIOTE3 0 poucxoxaeHuu xku3nu (A. U. Onapuna u

JUx. XonaeitHa); Ha3pIBaTh KCIIEPUMEHTHI, I0Ka3bIBAIOLIHE
BO3MO>KHOCTh BO3HUKHOBEHHS] OPTaHUYECKUX COEIMHEHUN B
YCIIOBUAX NMEPBOOBITHON 3eMiIn; OOBSICHATH POJIb OMOJIOTHH B
(hopMHPOBaHUM HAYYHOTO MUPOBO33PEHMS, BKJIa1a
OuosIOrnYecKuX Teopuil B popMupoBaHre COBPEMEHHOM
€CTECTBEHHOHAYyYHOW KapTUHBI MUPa; CPAaBHUBATH U MOSC-
HSATb 3aKOHOMEPHOCTH Pa3BUTUS )KU3HU Ha IIJIAHETE,
WJUTIOCTPUPOBATH MPOIECCH KOHKPETHBIMU MPUMEPAMH;
CpaBHUBATh pa3Hble OMOJIOTHUECKUE OOBEKTHI U SIBJICHUS,
HaXOJUTh Y HUX YePThI CXOJCTBA U Pa3INUHUs;

OIMCHIBATh U XapaKTEPU30BaTh IPUPOIHBIE SBJICHUS B IEPHOJ
CTaHOBJICHUS TUIaHEThl 3eMJIs; yCTaHABIMBATh B3AUMOCBSI3H
MEX]y COCTOSIHUEM CPEJIbl U HBOJIOIMEN reocdep MoIoaoi
IJIaHEThI; paboTaTh C pa3HBIMU UCTOYHUKAMH OHMOJIOTHUYECKOM
nHpOpMAaIUU: HAXOIUTh OMOJIOrMUECKYI0 HH(POPMAIIHIO B
Pa3IMYHbIX HCTOYHUKAX; aHAJTU3UPOBATh
T€OXPOHOJIOTUYECKHUE TAHHBIE, BEIUICHSTH IIPEACTaBUTEIIEH
KHMBOT'0, XapaKTEPHBIX JJIsl pa3HBIX 3P

buocdepa kak

OnpenensiTh CylecTBeHHbIC MPU3HAKA OMOTOTHIECKHIX

12




riaodajabHasi OMocucTeMa
buocdepa kak rmodanpHas
OuocucreMa ¥ 3KOCHCTEMA.
Kpyroeoport BemecTs B
o6uocdepe. [Ipumepsr
KpYroBOpOTa BEIIECTB B

00BEKTOB U MPOLIECCOB, COBEPILIAIOIINXCS B )KUBOH MPUPOJIE
Ha pa3HbIX YPOBHSAX OPraHU3AIMU KU3HU; CPABHUBATH MEXKIY
CO0O0M MOHATHUS «OMOCUCTEMA» U «IKOCHUCTEMAY; IPUBOJIUTH
J0Ka3aTeNbCTBA (apryMeHTaIusl) eIMHCTBA )KUBOW U HEKUBOM
IIPUPO/IbI, B3aUMOCBSI3€l OPraHU3MOB U OKpYXKarolle cpeibl,
HE00XOIMMOCTH COXPaHEHHsI MHOrooOpa3usi BUJIOB U

ouocdepe. HKOCHUCTEM [T yCTOMYMBOCTH OMochepsl; XapaKTepu30BaTh

MexaHu3M yCTOHYMBOCTH MPU3HAKH YCTOWYMBOCTH OHMOCHEPHI, OOBSICHATH MEXaHU3MBI

o6uocdepsl yCTOMYMBOCTH Onochepsl

YcaoBus KU3HH B 8 BBIABIATE pHCTIOCOONTEBHBIE TPU3HAKY OPTaHU3MOB,

ouocdepe OOUTAIOIIUX B YCIOBUSX ONMPEACICHHON CPeIbl KU3HH, U

VYcnoBus )Ku3HHA Ha 3emIie. OOBSACHSTH MX 3HAYCHUE; CPABHUBATDH Pa3IMYHbIC OOBEKTHI U

Okonornyeckue (HakTopsl U SIBIICHHSI IPUPO/IbI, HAXOIUTH UX OOIINE CBOWCTBA,

uX 3HaueHue. YenoBek Kak 3aKOHOMEPHOCTH pa3BUTHUS, (HOPMYIHPOBATH BHIBOJIBL;

KHUTEIb OMOChepBI. HAXO/JUTh OMOJIOTHYECKYIO HH(OPMAIHIO B Pa3IMIHBIX

Ocobennoctu UCTOYHHKAX (TEKCTe yueOHUKa, TONOJTHUTEIBHOM JUTEpaType,

O6uocdepHOro ypoBHs CTIPaBOYHHKAX, CIIOBAPSIX, MHTEPHET-PECYPCax);

’KMBOM MaTe€pHU | €ro poJib aHAJIM3UPOBATh U OLIEHUBATH HH(OPMALIUIO, TPe0OPa3OBHIBATH

B 00ECTICYCHNH KU3HU ee U3 0IHOM (DOPMBI B APYTYIO; BHISIBIISITH

Ha 3emue. MPUCTIOCOOUTENBHBIE TPU3HAKH OPTaHU3MOB, OOUTAOLINX B

B3anmooTHOIIEHUS YCIIOBHSAX OIPECIICHHON CpeJIbl KU3HH, U OOBICHATH HX

YeJIOBEeKa U MPUPOJIBI KaK 3HAYEHHE; IPOBOIUTH aHAJIM3 U OLEHKY III00AIBHBIX

(baxTop pa3BUTHS HKOJIOTUYECKUX MPOOJIEM U MYTEH WX PEIICHUs, TOCIIEeICTBHMA

onocepsr AHTPOTIOr€HHOH JeITEILHOCTH B OKPY)KaIOIIeH
cpeze, Ype3BhIYAHBIX CUTYAIMd TPUPOJHOTO M TEXHOTEHHOTO
Xapakrtepa, Ononornyeckoi HHGOpMaLuy, IOTy4aeMoi 13
Pa3HBIX HCTOYHHUKOB; XapaKTepHU30BaTh YPOBHEBYIO
OpraHU3aIMIo )KUBOW MPUPO/IbI, OTIIMUUTEIbHbIE TPU3HAKH
1J100a7IbHOM OMOCHCTEMBI U IKOCUCTEMBI- OMOC]eEpHI;
BBISIBJIATH IPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CPABHUBATD Pa3-
JIMYHBIC SBJICHUS TIPUPOIbI, HAXOAUTh UX 00IIne
3aKOHOMEPHOCTH, pa3iInuusi, GopMyIupoBaTh BHIBOJIbI

IIpupoaHoe cood1ecTBO 17 XapakTepu30oBaTh CTPOEHUE U CBOMCTBA OMOTEOIIEH03a KaK

KaK OMOreomneHos u
IKOCHCTEMA.

buoreorenos kak
OuocHcTEeMa U DKOCUCTEMA.
KoH1emnmus 3K0CHCTEMBI.
[TpupomHoe coobIIecTBO U
KOHIIEIIIHMS OMOTEOIIeHO03a.
Jpyrue xapakTepucTUKN
OHOTreoIeHO03a.
Tpoduueckas cTpykTypa
OuoreoreHo3a
(3KOCHCTEMBI).
DKOJOTHYECKHE MUPaAMHUIbI
Yyucel.

Crtpoenue 6uoreoreHo3a
(3KOCHCTEMBI).
OKOJIOTrHYeCKHE HUIIH B
OHoreoneHose.
CoBMecTHas )KU3Hb BHJIOB B

MPUPOJHOTO SIBJIEHUS; ONPEENsATh OMOTeoeHO03 KaK
OHMocHCTEMY M SKOCHCTEMY; PACKPBIBATH YUCHHE O
OuoreoreHo3e U 00 3KOCUCTEME; Ha3bIBaTh OCHOBHBIE
CBOICTBa 1 3HaYEHNE OMOTE€OIIEHOTHYECKOTO CTPYKTYPHOTO
YPOBHS OpraHU3aLlMU )KUBOW MaTepHH B IPUPOJIE; PACKPHIBATH
CTPYKTYPY U CTPOCHHE OMOTEO0IIeH03a; XapaKTepU30BaTh 3HA-
YEeHHUE SIPYCHOTO CTPOCHUS OMOTe0IeH03a; OOBSICHATh
OCHOBHBIE MEXaHU3MbI YCTOHUNBOCTH OMOTEOIIEHO34;
CpaBHUBATh YCTOMUMBOCTh €CTECTBEHHBIX IKOCHCTEM C
arpodKOCUCTEMAMU; OOBICHSATH POJIb OMOTEOIIEHO30B B
HBOJIIOIIUH KUBBIX OPTraHU3MOB; PACKPBIBATh MPOLIECC CMEHBI
OMOTeOIIeHO30B, HA3bIBATh MIPUYMHBI CMEHBI, XapaKTePHU30BaTh
MOHATHE «CYKIIECCHS»; CPAaBHUBATH NEPHOINUYECKHE
W3MEHEHHSI U CMEHY OMOTEOIICHO30B; OMPEeIIsATh U Kilac-
cU(pUIMPOBATh pa3HOOOpa3ue OMOreoeHO30B Ha 3eMIIe;
CpaBHHMBaTh OMOCHCTEMBI OMOTe01IeH03a U buochepsl;
COCTABJISATh CXEMBI 1IeTIel TUTaHUs B 9KOCHCTEMAaX; BBISBIISATh
aHTPONIOTEHHbIE U3MEHEHUS B OMOreoleH03ax; 000CHOBATh
COOCTBEHHYIO MO3UIIHIO 10 OTHOMICHUIO K AKOJIOTHYECKUM
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OMOreoIeHO3axX.
[Tpucnocobnenue
OpraHu3MOB K COBMECTHOM
JKU3HHM B OMOrCOIIEHO3aX.
VYcnoBus yCTOMUUBOCTH
OHOTCOIICHO30B.
3apoxaeHue U CMEHa
OHOTCOIICHO30B.
CyTouHbI€ U CE30HHBIE
HM3MCHEHHUS OHOTeOIEHO30B.
BuoreorieHo3 kaK 0coObIi
YPOBEHb OpraHH3aIUH
YKA3HU

npobiemMaM U MOBEACHUIO B IPUPOJIE; IpUMe-

HATb METANPEIMETHBIE YMEHUS MTOJI30BATHCA aIlllapaToM
OpPUEHTUPOBKH yU€OHUKA; IPOSBIIATE KOMMYHUKATHUBHbBIE
KOMIIETEHTHOCTH IIPU COBMECTHOM paboTe ¢ COyueHUKaMH B
MaJIoi IpyIiIie, B rape, B JUCKYCCUU

MHuoroodpasue 8 XapakTepru30BaTh 0COOCHHOCTH CBOMCTB BOJAHBIX SKOCUCTEM,
0MOreoLeHO030B U UX 3Ha- CpPaBHUBATh MOPCKUE U MPECHOBOIHBIEC IKOCUCTEMBI,
yeHue OOBSCHATH POJIb IJIAHKTOHA U OEHTOCA B TUAPOIKOCHUCTEME;
Mmoroo0pasue BBIJICJISITH CYIIECTBEHHBIE TPU3HAKU U3Y4aeMbIX
OHOreo1eH030B OHOJIOTMYEeCKNX OOBEKTOB U SBIICHUH, BBISBIATH MPU3HAKU
(3xocucTem). WX CXOJICTBA U Pa3NINUsl, O0BSICHATH UX MPUIHUHEI;
Mmuoroo6pa3ue aHaAJIM3UPOBATh, CPABHUBATH M OLIEHUBAThH 3HAUCHUE
OMOTEOIIEHO30B CYIIIH. MHOT000pa3usi €CTECTBEHHBIX OMOTEO01EH030B 115t Onocheps
HckyccTBeHHBIE Y 4eJI0OBEUEeCTBA; AaBaTh OIIEHKY POJIU YeJIOBEKa B
OHMOTeOIEHO3BI - arpOONO- CYIIIECTBOBAHUH arpoOHOIIeH03a, CPABHUBATH arpoOHOIIEHO3 C
[[EHO3BI. €CTECTBEHHBIM OHOTEOIIEHO30M; OOBACHATH POJIb OMOJIOTUU
[IpupononosbzoBanue B JUISL TIPAKTUYECKOM IESITENIbHOCTH JIHOJIEH U ONPEEIATh
HCTOPHUU YEJIOBEUYECTBA. COOCTBEHHYIO MO3UIIUIO IO PEIICHUIO IKOJIOTHUECKUX
DKOJOTrH4YECKHE 3aKOHbI po0JieM; XapaKkTepU30BaTh CYIIHOCTh IKOJIOTUYECKHUX
MPUPOIOTIOTB30BAHUS 3aKOHOB, OLICHUBAaTh IPOTUBOPEUHE, BOSHUKAIOIIIEE

MEXy MOTPEOHOCTIAMH YEJIOBEKA U PECYpCaMU MPUPOIBI
Bua u Bu1oo6pa3zoBanue 13 OnpenensTh MOHATHE «BUI; XapaKTePU30BaTh KPUTEPUU

Bun, ero kpurepun n
cTpykrypa. [lomysmus kak
(dhopma CyIiecTBOBaHUS
Buza. [lonmymauus-
CTPYKTYpHas eIMHUIIA
Buja. [lomynsmus kak
CTPYKTYPHBI KOMITOHEHT
ouoreoneno3sa. [lomynsus
KaK OCHOBHAsI €IITHATIA
IBOJIIOLIMH.
MuKpOo3BOIIOLHS U
(baKTOpHI IBOIIOIHH.
JBHOKYyIIAN 1
HanpaBJSIOIU GakTop
SBOJIIOIIHH.

®opMBI €CTECTBEHHOT'O
otbopa. MckyccTBeHHBII
0TOOp U €ro poJjb B
YBEJIMYEHUU
OMOJIOTUYECKOTO
pazHooOpa3us Ha 3emiie.
BunooOpa3oBanue -

BUJa 1 €ro CBOMCTBA KaK 6I/IOCI/ICT€MI)I; BBIABIIATH U
CpaBHHMBATh CBOMCTBA Pa3HBIX BHJIOB OJTHOTO POJia Ha
puMepax OPraHu3MOB CBOEH MECTHOCTH; OOBICHSTh
3HaUEHUE PENPOIYKTUBHOTO KPUTEPHS B COXPAaHEHUH
TeHEeTUYECKUX CBOMCTB BUld; aHAJIM3UPOBAThL U OLICHUBATDH
MPUYMHBI TOJIUTUTTHYHOCTH BU/IA; XapaKTepU30BaTh
MOMYJIAIAIO KaK CTPYKTYPHYIO €IUHUIYY BUJIA; A€IaTh
HaOJI0/ICHUs B XOJI€ BBITTOIHEHUS JJaA00paTOPHOI PabOTHI

C rep6apHeM, KNUBBIMH KOMHATHBIMH PACTCHUSAMHU U
KOJUICKIUSIMH JKYKOB; UKCUPOBATH U O0CYXIAaTh PE3yIbTAThI
HaOJII0JICHUH, IeTIaTh BBIBOJIBI; ONIPEACIIATH MOHSITHE
«TIOMYTSIHUS»; XapaKTePU30BaTh MOMYIISIHIO KaK
OMOCHCTEMY; Ha3bIBaTh OCOOEHHOCTH TPYIIIOBOTO CIIOC00a
KHU3HU 0cO0€H B MOMYJISAIUU; OOBSICHATH MOHSATHUS
(OKU3HEHHOE MPOCTPAHCTBO MO, «IUCICHHOCTh
MOMYJISIIIAIY, «TUIOTHOCTD MOMYJISIIUN; aHATU3UPOBATH U
OLIEHHUBATh (DYHKIMOHAIBHO-3HEPTETUYECKYIO POJIb
MOMYJISIIIMY KaK KOMIOHEHTa OMOTe0I[eHO3a Ha KOHKPETHBIX
MpUMepax BUJIOB CBOCH MECTHOCTH; PACKPBIBATH OCOOCHHOCTH
MOIMYyJIAIINU KaK TeHETHYECKOU CHUCTCMBI, OGT;?ICHSITL TCPMHHBI
«0CO0BY, «KTEHOTHUI», «TCHO(MOH; aHATU3UPOBATH H
OOBSICHSITH MUKPOIBOJIIOIHIO KaK MPOIECC H3MEHEHUS
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MIpOoLIECC YBEIUYECHUS
BUJIOB Ha 3eMiie

reHo(OoHIa MOMYJISINH; OMUCHIBATH BUIIBI T10
MOP(OJIOTHIECKOMY KPUTEPHIO; BBISIBIIATH apoMOp(h 036l U
WINO0ATANTAIIMH Y PACTCHUH U )KUBOTHBIX;, CPAaBHUBATH ()OPMBI
€CTECTBEHHOI'0 0TOOpA, CIIocOObI BUI000pa30BaHMUS;
OOBSICHSIT TIPOIIECC MOSBIICHISI HOBBIX BHJIOB
(BII0OOpa3zoBaHKe); XapaKTEPU30BaTh BHI M MOIMYJISAIIUIO KaK
OMOCUCTEMBI; OTIPEICIIATH MOMYJISIINIO KaK TeHETHYECKYIO
CHCTEMY U KaK €IMHUILY 3BOJIOINN; aHATU3UPOBATh U
OIICHUBAThH POJIb MOMYJISIIUN B IPOIECCE IBOIOIUH;
OOBSICHATH 3HAYEHUE TE€TEPOrCHHOCTHU TPUPOIHBIX TOMYJISIIIHNA
BH/JIa; XapaKTEPHU30BATh CYIIHOCTh MUKPOIBOIIOLINH;
aHAJIM3UPOBATh U OLICHUBATH POJIb YBOJIOIUOHHBIX (PAKTOPOB
B IIPOIIeCCaX MUKPOIBOIIOIUHI; MOJICTHUPOBATH MPOIIECCHI
MHUKPOAIBOJIIOIMH B 3aBUCUMOCTH OT YCIIOBHI CYIIIECTBOBAHHMSI
MIOMYJISIIIAK BHUJIA; BBISBIISATH M aHATH3UPOBATH TIPUIMHBI
00pa3oBaHKs HOBOTO BUIA; PA3JINYaTh U XapaKTEepPU30BaTh
reorpaduuecKuil 1 OMOJIOTHYSCKUN CITIOCOOBI 00pa3oBaHUS
HOBBIX BUJIOB; IPUBOIUTH IIPUMEPBI BEIMEPILIUX BUIOB U
HaXOJSIIUXCS TI0]T yIPO30i BEIMUPAHUST; HAa3bIBATh U
OOBSICHATH IPUYHMHBI BEIMUPAHHS BUJIOB

IIpoucxoxaenue u ITanbl
3BOJIIOIHMH YeJI0BeKa.
[IpoucxoxaeHue yeaoBeka.
Hcropus craHoBIIeHUS
Busia Homo sapiens.
Oco0eHHOCTH HBOIIOLIUU
YeJI0BEKa.

YenoBek Kak yHUKAJIbHBIN
BH/JI )KUBOU ITPUPOIBL.

Pacel u runoressl ux
MPOUCXOXKICHUS.
[Taneonutuueckre HAXOAKU
Ha Tepputopuun Poccun

XapakTepru3oBaTh OCOOCHHOCTH U JTaIIbl MPOUCXOXKICHUS
YHHUKAQJIBHOTO BUJa Ha 3emiie — YenoBeK pa3yMHBlIii;
OIpEAEIIATh MECTO YEJIOBEKA B CUCTEME KUBOTO MUPA;
aQHAJIM3UPOBATh M CPABHUBATH TUIIOTE3bI O MPOUCXOKICHUN
YeJIoBEKa COBPEMEHHOT'0 BU/1a; aHAIM3UPOBATh POJIb
MHUKPOIBOJIIOIUHU KaK MEXaHU3Ma aHTPOIIOT€HEe3a; Ha3bIBaTh
PaHHUX MPEIKOB YEIOBEKA; BBISBIATH CXOJICTBO M pa3IuuUs
YEJIOBEKa M )KMBOTHBIX; HA3bIBATh OCHOBHBIE CTA/IUH MpOIECcCca
CTaHOBJICHHS Y€JIOBEKa COBPEMEHHOI'O THIIAa; Ha3bIBATh
IIPOrpeccuBHbBIE 0COOEHHOCTH NpesicTaBuTeNe Buaa YenoBek
pa3yMHbIN IO CPAaBHEHUIO C IPYTHUMHU NPEACTABUTEISAMU poaa
YenoBek; xapaKTepu30BaTh 0OIIYI0 3aKOHOMEPHOCTh
9BOJIIOLIMHU YeJIOBEKa; OOBSACHATh IPUUMHBI SBOJIIOIIMY BUJIOB U
YeJI0BEKA, €IMHCTBO YEJIOBEUECKUX Pac; PACKPHIBATh
0COOCHHOCTH U 3HaUEHUE MOMYJSALNOHHO-BUOBOIO
CTPYKTYPHOT'O YPOBHSI OpTraHU3alluu )KUBOU

MaTepUu; apryMEHTHPOBATh CBOIO TOUKY 3pEHUS B XOJI€
JMCKYCCHH IO 00CYKACHUIO TPOOIEMBI COXpaHEHUS
MIPUPOJIHBIX BHJIOB CIIOCOOBI BUI000pa30BaHUs; OOBSICHITh
Ipolecc NOSABICHHUS HOBBIX BUJIOB (BH1000pa3oBaHue);
XapaKTepu30BaTh BUJ U MOIMYJISIHNIO KaK OMOCHCTEMBI;
OTIPEAEIIATH NOMYJIALNIO KaK TEHETUYECKYIO CUCTEMY U

KaK eIMHUILY SBOJIIOINH; aHAJTU3UPOBATh U OLICHUBATH POJIb
MOMYJISALUH B IIPOLIECCE IBOJIONH; OOBSICHITH 3HAUCHUE
reTeporeHHOCTH MPUPOIHBIX MOMYIISILIUM BUIA;
XapaKTepU30BaTh CYIIHOCTh MUKPOIBOJIIOLINH;
aHAJIM3UPOBATh U OLIEHUBATH POJIb IBOJIFOIIMOHHBIX (PaKTOPOB
B IIPOLIECCaX MUKPOABOJIIOLNHN; MOJIEIUPOBATH MPOLIECCHI
MHUKPO3BOJIIOLUYU B 3aBUCUMOCTH OT YCJIOBUH CYIIIECTBOBAHMUS
MOMYJISIIIAI BHUJIA; BBISBIIATH M aHATH3UPOBATH IPUIMHBI
o0pa3oBaHMs HOBOTO BUA; pa3In4aTh

U XapaKTepH30BaTh reorpaduyeckuii 1 OMOJIOTrHIECKUI
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crocoObI 00pa30BaHUsI HOBBIX BUOB; IPUBOIUTE IPUMEPHI
BBIMEPIIINX BUAOB U HAXOASAUIUXCS O] yTPO30M BBIMUPAHUS;
Ha3bIBaTh U OOBSICHITH IPUYUHBI

BBIMUPAHUS BUJOB

Y4enue 00 IBOTIOIUYT U 14 XapakTepru30BaTh OCHOBHBIE HJIEU IBOJTIOLMOHHOMN Teopuu XK.
ero 3Ha4YeHue b. Jlamapka, BBISBIISTH OMIMOOYHBIE IPEACTABICHUS JaHHOTO
HcTopus pa3Butus YUYEHOTO ¥ OOBSACHATH MPUYNHBI MX BOSHUKHOBEHHS,
3BOJIIOLIMOHHBIX UIEH. XapaKTepU30BaTh IBOIIOLIUOHHYI0 Teoputo Y. JlapBuHa;
OBontonuoHHas Teopus Y. U3JIaraTh UCTOPUIO Pa3BUTHUS HBOJIIOLIMOHHBIX UJIEH;
JlapBuHa U €€ 3HaYEHUE. OOBSICHATH CYIIHOCTh COBPEMEHHOM TEOpUH IBOJIOLIUU;
CoBpemeHnHoOe yueHHue 00 yCTaHaBJIMBATh ABMXKYIIME CUJIbI ABOJIIOLINH, €€ IIYyTH U
SBOJIIOLIUH. HaIlpaBJICHUS; HA3bIBaTh OCHOBHBIE 3AKOHOMEPHOCTH U
JlokazarenbcTBa dBOJIOLHUU pe3yJIbTaThl S3BOJIIOLIMH; XapAKTEPU30BATh CUCTEMY SKUBBIX
YKUBOU NIPUPOJBL. OpPraHU3MOB KaK pe3yjbTaT 3BOJIIOIUU Ha 3eMJIE;
OcCHOBHbIE HANpPaBJIECHUS XapaKTepu30BaTh yciIoBUA nosiBiaeHus reopun Y. JlapBuHa,
3BOJIIOLIUH. 3Ha4Y€HME 3BOJTIOLMOHHOM Teopun Y. /lapBuHa B HayKe;
OcHoBHbIE aHAJIM3UPOBATh U OLICHUBATh BKJIAJ Pa3IMUHBIX oOsacTei
3aKOHOMEPHOCTHU U OHMOJIOTUH B CO3/ITaHUE COBPEMEHHON TEOPUU IBOJIOIUH,
pe3yibTaThl BOIIOLHH. XapaKTEepU30BaTh COACPKAHNE U 3HAYCHUE COBPEMEHHOMU
Cucrema KHUBBIX TEOPHUU IBOJIOLUU; OOBSICHATH POJIb U BKIIAJ OMOIOTUYECKUX
OpraHu3MOB KaK pe3y/bTar Teopuil B GOPMUPOBAHNE COBPEMEHHOM €CTECTBEHHOHAYUHOM
poliecca 3BOJIOLHNH HA KapTUHBI MUPA; OOBSICHATH POJIb 3HAHUI 00 OCHOBHBIX
3emue. HaIlpaBJICHUSAX 3BOJIIOLUU B GOPMUPOBAHUU
Hogas cucrema €CTECTBEHHOHAaY4YHOW KapTUHBI MUPA; XapaKTEpPHU30BaTh
OpraHu4eCcKOro Mupa. 3aKOHOMEPHOCTH 3BOJIIOLUH, OOBSICHATH POJIb €CTECTBEHHOTO
oTOopa B IpoIeccax IBOIIOLNU, TPUBOJUTH PUMEPHI
MIPOrPECCUBHOTO YCIOXKHEHUS (OPM KU3HH; XapaKTepHU30BaTh
KPYIIHBIE TPYIIIBI (TAKCOHBI) DYKAPUOT; OIPEIENISATh
CYLIECTBEHHbIE IPU3HAKHU MOMYJIALIMOHHO-BUIOBOTO YPOBHS
OpraHM3alK )KU3HU, XapaKTEPU30BaTh KOMIIOHEHTHI,
MIPOLIECCHI, OPTaHU3ALMIO U 3HAYEHHUE JTAHHOTO CTPYKTYPHOTO
YPOBHS KH3HHU, YMEHUE CPABHUBATH MEX/y COOON pa3uuHble
CTPYKTYpHBIE YPOBHU OpraHU3aI1H KU3HU
Coxpanenne 8 Pemate 3a1aun oXpaHbl IPUPOJIbI TPU OOIIEHUU C
OnopasHooOpa3us- OKpY>KaIoIel Cpeioii, NCII0Ih30BaTh MPUOOPETEHHBIE 3HAHUS
HACyILIHAasi 3aa4a U YMEHHMSI 110 OMOJIOTHH B IPAKTUYECKOH eI TENbHOCTH U
yeJIoBeYecTBa MTOBCETHEBHOM )KM3HU; XapaKTepU30BaTh MTOHITHE

3HayeHue U3y4eHus
MOMYJSAAN U BUIOB.
I'enodona 1 0xpaHa BUJIOB.
[IpoGnema yTpaTsl
OMOJIOTUYECKOTO pa3Ho-
oOpa3usi. Bcemupnas
CTpaTerust OXpaHbl
MIPUPOJTHBIX BUJIOB

«yCTOfI‘-IPIBOC Pa3BUTHULC», CPABHUBATH ITOHATUA KPECAKUC
BUABI» U «UCUC3AIOIIUEC BUIBI», 00BACHATEL 3HAYCHHE KpaCHOI)'I
KHUTHU

11 k

jacc. 102yaca 3 yaca B Hegearo; J/p- 7. K/p - 4

7KuBoii opranusm kak
OmoJsiornyeckas

Cucrema.

Opranusm Kak GHocucrema.
OpranusM Kak OTKpbITas
6uocucrema. [Iporneccer

8

XapakTepru30BaTh CTPYKTYPHBIE AJIEMEHTBI, OCHOBHBIE
MPOIIECCHI OPraHU3MEHHOTO YPOBHS KHU3HU. [IpuBOIUTH
KOHKPCTHBIC IIPUMEPHI IPOABIICHUA CBOMCTB >KH3HHU Ha
OpraHu3MeHHOM ypoBHe. CpaBHHBATh 0COOEHHOCTH
OpPraHU3MEHHOTO YPOBHS KU3HU C OCOOEHHOCTSIMU OHO -
cepHOro u OMOreoEeHOTUYECKOT0 YPOBHEH. AHATM3UPOBATh
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KU3ZHEESITEIIbHOCTU
OJIHOKJIETOYHBIX
OpraHU3MOB.
CaoiicTBa
MHOT'OKJIETOYHBIX
OpraHU3MOB.
TpaHcropT BELIECTB B
KUBOM OpraHU3ME.
Cucrema opraHon
MHOT'OKJIETOYHOT'O Opra-
HHU3Ma. Peryisus
IIPOLIECCOB
KU3ZHEIESITeIIbHOCTH
OpraHu3MOB

JIBYHAPABJICHHOCTD )KU3HU OPTaHU3MOB M OOBSICHATD €€
3HaueHue 1 3Boaonuu. OLIEHUBATh 3HAYCHUE
OpPraHU3MEHHOTO YPOBHS JKU3HU B npupoje. OnpenensaTh
MIOHATHE «OPraHU3M». XapaKTepU30BaTh OPraHU3M KaK
ouocucremy. Ha3pIBaTh CyliecTBEeHHbIE TPU3HAKH OHMOCHCTE-
MBI «OPraHU3M». AHAJIM3UPOBATh U OLICHUBATh POJIb
3JIEMEHTOB OMOCHCTEMBI «OPTaHU3M» B €€
KHU3HEJCATCIBHOCTH. APryMEHTHPOBATh OTKPBITOCTD
OouocucTeMBbl «Opranu3my». OnpenensiTh MOHITHE «TOMEO-
cTa3». XapaKTeprU30BaTh IIPOLECCH PETYIIALNH
PacTUTEIBHOIO U XKUBOTHOTO opranu3ma. CpaBHUBATh
IIPOLIECCHI PETYIISALIMHA Y MHOTOKJIETOYHBIX U OJHOKJIETOYHBIX
opranu3MoB. Ha3bIBaTh U OOBSACHATH CYILIECTBEHHBIC
IIPU3HAKH OJHOKJIETOYHBIX OPraHU3MOB. XapaKTepU30BaTh
IIPOLIECCHI KUHEIESATENbHOCTH OJTHOKJIETOYHBIX OPraHU3MOB.
CpaBHMBATh IPOLIECCHl MTUHOLMTO3a U (parouuTosa.
OOBscHATH 3HaYeHHE OTKPBITHS (paronuTosa U. U.
Me4HHMKOBBIM U1 IOCTPOCHUS TEOPUU UMMYHUTETA.
OOBSACHATH POJIb OPTaHOMI0B OJTHOKJIETOYHBIX OPraHU3MOB

B UX MEPEABIKEHNN. AHAIM3UPOBATh U OLICHUBATh POJIb
TaKCHCa y OJTHOKJIETOYHBIX OPraHU3MOB. XapaKTepUu30BaTh
POJIb OTHOKJIETOYHBIX OPraHU3MOB B IIPUPOJIE.
XapakTepru30BaTh MHOT000pa3rne MHOTOKIETOUHBIX
opranu3moB. [IpuBoanTE pUMeEpHI CliEUAIN3ALMNA TKAHEN U
OpPraHOB y PaCTeHUM, 'pUOOB U )KUBOTHBIX. XapaKTepU30BaTh
3Ha4yeHue oOMeHa BelecTB. CpaBHUBATh PE3yJIbTATHI
MIPOLIECCOB ACCUMUIISIUY U JuccuMmanuu. Ha3piBathb
BaYKHEHIIINE IPOLECCHl aCCUMWIALIANA. XapaKTepU30BaTh U
CpaBHUBATH a3pOOHBIN U aHAIPOOHBIN TUITHI OOMEHA
BELIECTB Y Opranu3MoB. Ha3bIBaTh U KpaTKO XapaKTepU30BaTh
CHCTEMBI OPTaHOB )KMBOTHOTO OpraHu3Ma. ApryMeHTHpPOBaTh
CJIO’KHOCTB CTPOEHUS M CHEIM(PUUHOCTD KU3HEAEATEIbHOCTH
MHOTOKJIETOYHOTI'O OpraHu3Ma. ApryMeHTUpPOBaTh
HE00XOAUMOCTb TUTAHUS JUIsl OPTaHU3MOB.

HazbiBaTh THIBI TUTaHUS OPraHU3MOB U WJUTFOCTPUPOBATH UX
npuMepamu. CpaBHUBATh CIIOCOOBI MOTYYEHHsI MUTATEIbHBIX
BELIECTB BOJOPOCIISIMU U BBICIIUMU PACTEHUSIMHU.
XapakTepu3oBaTh MHOr00Opa3ue croco00B JOObIBaHUS MUIIN
Y MHOT'OKJIETOUHBIX KUBOTHBIX. [[pUBOIUTS

MIPUMEPHI )KUBBIX OPraHU3MOB C Pa3IMUYHBIMH TUIIAMHU
MUTaHUS

PasMHoOKeHHEe U pa3BUTHE

OpPraHu3MoB.

PasMuOXeHHE OpTraHHU3MOB.

O1mIogoTBOPEHUE U €70
3Ha4YEHHE.

NuauBunyanbHOE pa3BUTHE

MHOT'OKJIETOYHOTO
OpraHMu3Ma -OHTOTCHES.
Pocr u passutue
Opranmsma

XapakTepu3oBaTh Pa3MHOKEHUE OPTAHU3MOB KaK UX
camMoBoOCITpon3BeieHre. Ha3pBaTh OCHOBHBIE THITHI
pa3MHOXeHus. [[pHBOIUTE KOHKPETHBIE PUMEPHI PA3HBIX
(dhopm Oecrionoro pa3sMHOXKEHHS Y PACTCHHUI 1

KUBOTHBIX. OOBSCHSTH MOHSITHS «KJIOH» M «KJIOHHUPOBAHHE).
OrneHnBaTh 3HAYCHHUE OECITOIOT0 PAa3MHOKEHUS JJTsT TPHPOJIBI
U A7 4enoBeKa. XapakTepu30BaTh OMOIOTMYECKOE 3HAUCHUE
MI0JIOBOTO PA3MHOXKEHHUS U OI1010TBOpeHUs. OOBACHATH
CBOICTBA 3UT'OTHI. BBIABIATH CYIICCTBCHHBIC ITPU3HAKHA
pa3IMYHsl MOJIOBOTO M OECIIOIOTO Pa3MHOKCHHS.
PackpbiBaTh OMOJIOTHYECKOE MPEUMYIIIECTBO MOJIOBOTO
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Pa3MHOXKEHH. XapaKTepU30BaTh Ha KOHKPETHBIX IpUMeEpax
MOHATUS «II0J» U «T10J0BOH npusHaK». OOBACHITH POJIb
[IEPBUYHBIX U BTOPUYHBIX ITOJIOBBIX IPU3HAKOB B IPOLIECCAX
KU3HEJCATECIIBHOCTH KUBOTHBIX. OIpenensTh OHATHE
«OIUIOZOTBOPEHUEY. XapaKTepU30BaTh 3UTOTY KaK HayaJIbHbBIN
JTan

YKU3HU opranusma. Pasinyarh HapyKHOE U BHYTpEHHEE
OILIOIOTBOPEHUE, IPUBOIUTH KOHKPETHBIE IIPUMEPBI.
AprymMeHTHpoBaTh IPEUMYLIECTBA BHYTPEHHETO
OILIOIOTBOPEHUS Nepel HapyKHbIM. [IpuBoauTh

IIPUMEPBI UCII0JIB30BAHMS HCKYCCTBEHHOT'O OIUIOJJOTBOPEHHUS B
PacCTEeHHEBOJCTBE U dKUBOTHOBOJACTBE. XapaKTEpU30BaTh
3Tarnbl ABOMHOIO OIJIOJOTBOPEHMSI Y LIBETKOBBIX PACTEHUI U
ero Ouosoruyeckoe 3HaueHue. OnpeaensaTs NOHATHS
«OHTOTEHE3Y, «3MOpHoreHes». HazpiBaTh neproibl
oHToreHes3a. Ha3plBaTh nepBUYHBIEC KIETKH, 00pa3yroumecs
IIpU JIEJIEHUH 3UT0ThI B HaYaJle pa3BUTHS HOBOTO OpraHU3Ma.
XapakTepu30BaTh 3Talbl 3MOpuoreHesa (qpodieHue,
ractpyisiiuio, nuddepennnanuio). OObICHATL 3aBUCUMOCTb
pa3BUTHS SMOPUOHA OT HACJIEICTBEHHOTO MaTepuana u
yCIIOBUM BHEIIHEN Cpelbl. XapaKTepu30BaTh 0COOEHHOCTH
pa3BUTHS OPraHU3MOB B IIOCT3MOPUOHAJIBHBIIN MEPHO.
CpaBHUBaTh CTa/lUN Pa3BUTHUSI OPIaHU3MOB C IIOJHBIM U He-
IIOJIHBIM INIpEBpallleHueM. AHAIU3UPOBATh CTAAUH Pa3BUTHUS
3apojibliia y mo3BoHouHbIX. opmynupoBaTs 3akoH bapa.
BbIABIATE 3aBUCUMOCTD OHTOT€HE3a OT TEHETUYECKOU
nH(popMannu, coaepKamiencs B 3UroTe.

AHanu3upoBaTh U OLIEHUBATh HETATUBHOE BIIMSIHUE HUKOTHHA,
AJIKOTOJISl ¥ HAPKOTUYECKHUX BELIECTB HAa Pa3BUTHUE 3apObliia
yenoBeka. Mcnonb3oBaTe HHPOPMAILIMOHHBIE PECYPCHI IIPU
MO/ATOTOBKE JTOKJIAJI0B, peepaToB, COOOIIEHUI O MPUYMHAX
HapyleHui sMOpHorenesa

OcHoBHBIE
3aKOHOMEpPHOCTH
HacJIe10Ba-

HHS IIPU3HAKOB.

I'eneruka - Hayka o
HACJIEI0BaHUU CBOMCTB
OpraHU3MOB.
I'ubpunonoruyeckuii MeTox
HCCIEA0BaHUS
HACJIEACTBEHHOCTH.
I'enetnueckue
3aKOHOMEPHOCTH,0TKPBITHIE
I'. MenneneM.
HacnenoBanue npusHakoB
IpU TUTHOPUIHOM

Y TIOJIUTHOPHUTHOM
CKpELIMBaHNH.
Hacnenosanue nipu
B3aUMOJICHICTBUH I'€HOB.
I'en u XpomMocoMHas
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OrnpenenaTh MOHITHS «HACIEACTBEHHOCThY U
«M3MEHYUBOCTHY». KpaTko xapakTepu3oBaTh UCTOPHUIO
MPEJICTABICHUI YEJI0BEYECTBA O MEXaHU3ME TTepeIaun
HACJIEICTBEHHBIX IIPU3HAKOB OT POAUTEIIEH TOTOMKAM.
HaseBaTh OCHOBHEIE TTOJI0KEHMS MCCIIEOBAHUM,
npoBeAeHHBIX ['. Menaenem. OnpenensiTe NOHATUE «TEH».
PackppiBaTh mpeANOCHUTIKN CO3/IaHUSI U OCHOBHOE COJIEpPKaHUE
XPOMOCOMHOM T€OpUH HacleACTBEHHOCTH. OOBICHATH
TIOHSATHUS «T€HOTHUID», «(DEHOTHUID», «TCHOPOHI», KTEHOM.
CpaBHUBATH IOHATHUS «T€HOTHUID», «T€HOM», «T€HOPOHI» U
BBISIBIIATH UX paznudusi. OObSICHITH TOHITHE
«M3MEHYUBOCTHY». PacKphIBaTh 0COOEHHOCTH MEXaHHU3Ma
MOAN(GUKAITMOHHOW U3MEHYHBOCTH, PUBOIUTH TIPH-

Mepbl. OOBSACHATH TOHITHE «MOTUPUKALIHS.
XapakTepru30BaTh HACJIEACTBEHHYIO U3MEHYMBOCTh U €€ THUIIbI.
CpaBHUBaTh TPUYUHBI BO3HUKHOBEHUS KOMOMHATUBHON U
MYTallMOHHON U3MEHYUBOCTH.

Xapaktepu3oBaTh TUIbI MyTaluil. OnpeaensaTb MOHATHS
«MmyTareHes», «myrareH». OObICHITH OCHOBHBIC TTOJIOKEHUS
3aKOHA FOMOJIOTHYECKUX PSAAOB HACIEICTBEHHOM
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TEOpHs HACJIEICTBEHHOCTH.
I'enernka moia u
HACJICAOBAaHUE, CICINICHHOS
¢ nonoMm. HaciencrBeHnbie
00JIe3HH YEIOBEKa.
OTHYECKHE aCISKTHI
MEIUIIMHCKOM T'eHETHKH.
DaKTOpbl, ONPEACIISIONINE
3I0POBBE YETIOBEKA

M3MEHYUBOCTH. [[aBaTh oneHKy Briana yuenusH. H.
BaBunioBa 0 3aKOHOMEPHOCTSIX U3MEHUUBOCTH B
ouosornyeckyro HayKy. [IpoBouTh HaOMIOACHUS B X0/1€
BBINOJIHEHUS J1a00paTOpHOM paboThl. CTPOUTH BapUAIL[IOHHYIO
KpHUBYIO U3MeHUYNBOCTH. DUKCHPOBATH M 00CYKAATh
pe3yabTaThl paboThl, AenaaTh BbIBOAbI. CoOmronaTh npaBuia
paboThl B kabuHeTe, oOpalieHus ¢ 1a00paTOPHBIM
obopynoBanueM. Ha3piBaTh CyliecTBEHHbIE OCOOEHHOCTH
ruOpuA0IoruuecKux ucciuenosanuii I'. Mengens.
AHanm3upoBaTh pe3yabTaThl OIBITOB 10 MOHOTHOPUIHOMY
CKpelrBaHuI0. Vcrosib30BaTh FeHETUYECKYIO TEPMUHOJIOTHIO
1 CUMBOJIUKY. OOBACHATH MOHATHE «AJIENIbY.
®opMyIMpoBaTh 3aKOH JOMUHUPOBAHUS (IIEPBbII 3aKOH
MeHiens), IpUBOJUTH IPUMEDPHI.

DopMyIMpoBaTh 3aKOH pacUIeIieHus (BTOPOH 3aKOH
Meunnens), npuBOIUTh pUMepbl. OOBACHAThH CYIIHOCTD
IpaBuiIa YUCTOTHI raMeT. COCTaBIIATH 3JIEMEHTAPHBIE CXEMBI
CKpelrBaHus. PemaTh reHeTnyeckue 3a1aui. AHaJIM3UPOBATh
Pe3yIabTATHI OMBITOB MO AUTHOPHIHOMY CKPEIIUBAHUIO.
®opmMynupoBaTh 3aKOH HE3aBUCUMOT'O HACJI€0BAHUS
MIPU3HAKOB (TpeTHil 3aKkoH MeHnzenst). XapakTepu3oBaTh
0COOEHHOCTH U 3HAYEHUE aHAINU3UPYIOLIETO CKPEIIUBaHUS.
OOBACHATH NPUUNHY OTKJIOHEHHUS PE3YJIbTATOB OIBITOB 110
JUTHOPUIHOMY CKPEIIHMBAHUIO OT CTATUCTUYECKUX
3aKOHOMepHOcTel. Ha3pIBaTh NPUYMHY CLEIUIEHHOTO Ha-
cieoBaHus reHoB. OOBSICHAThH CYIIHOCTh KPOCCHHTOBEpa.
Hcnonb30BaTh reHETUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY.
Pemarp renetnueckue 3anaun. AHaIM3UPOBATH CYLIHOCTh
SIBJICHUN HETMOJIHOTO JOMUHUPOBAHUS

U KOJIOMUHUPOBAHUs, IPUBOANUTH NpuMepbl. OOBSACHSTD
ompeneneHue rpynn KpoBu B cucteme ABO. Ananu3upoBarthb
CYILIHOCTb SIBJIEHUI KOMIUIEMEHTAPHOCTH, AIIUCTa3a U
MOJINMEPHH, TPUBOJIUTH NpUMepbl. ONpeenaTh MOHITHE
«T10J1», pacCKpbIBaTh MEXaHU3M OIPEAEIEHUS T10J1a Y
MJIEKOTIMTAIOIUX U YesnoBeka. CpaBHUBATh MOJIOBbIE
xpomocoMsl (X 1 Y) o o0bemMy reHeTudeckoit HHpOopMaluu
1 OOBSICHATH OMOJIOTUYECKYIO POJIb X-XPOMOCOMBI.
XapakTepu30BaTh OCOOCHHOCTH HacJIeI0BaHUsI TPU3HAKOB,
CLIETUIEHHBIX C MOJOM, IPUBOAUTH MpuMephbl. [1oscHATH
HaclleIoBaHHE TeMOQHIINY Y YeloBeKa. APryMEeHTHPOBATh
HEOMYCTUMOCTh OJIM3KOPOJCTBEHHBIX OpPAaKOB BBUY PHCKa
nepeayd HaclIeCTBEHHBIX 3a001eBaHuil. XapaKkTepu30BaTh
0COOEHHOCTH I'eHeTHKH YesoBeka. OnpeaensiTe NOHITHE
«kapuoTum». OLleHUBaTh POJIb U3YYEHUS KAPUOTHUIIA YETIOBEKA
B MEJUIIMHCKUX HCCIIEIOBAaHUAX. XapaKTepHU30BaTh MPUUNHBI
COOCTBEHHO HACJIEZICTBEHHBIX 0OJE3HEH

1 MyJbTU(GAKTOPHBIX 3a00JI€BaHUN, TPUBOJUTH UX MPUMEPBHI.
[IprBOINTE KOHKPETHBIE MPUMEPHI TEHHBIX U XPOMOCOMHBIX
00s1e3Hel, 0OOBSICHITh X IPUUYUHBI. APTyMEHTHPOBATh
HE00X0AUMOCTh MPOPHUIAKTHKU HACIEICTBEHHBIX
3a00J€BaHUN KaK OCHOBHOT'O CPE/ICTBA UX MPEAYIPEKICHHS.
Ha3piBaTh Mepbl NpoHIAKTUKY HACIEICTBEHHBIX

19




3a0onieBaHuil yenoBeka. OnpeaensTh MOHITHS «MYTAIUs»,
«MyTareH», «MyTareHes3». Paznmudars reHepaTUBHbBIC U
comaTtudeckue mytaiuu. Ha3piBath OCHOBHBIC
MOHU3HPYIONTNE, XHMUYECKUE U CTIOHTAHHBIC MyTarcHBbl.
OOBSCHATH MEXaHW3M BO3JACUCTBHS PA3IMYHBIX MyTAar¢HOB
Ha OpraHu3M 4YejioBeka. Ha3piBaTh peIMeT u 3a1auu
MEIUIMHCKON TeHeTUKHA. O0O0CHOBBIBATE HEOOXOIUMOCTD
MEJIUKO-T€HETHYECKOTO KOHCYJIbTUpOBaHus. [IpoBoauTh
OIICHKY dTHYECKHUX aCIIEKTOB UCCIIEI0BaHUI B 001acTH
MEUIIMHCKOW reHeTUKH. PacKphIBaTh KItOUEBbIC
MOJIOKEHUS OMOATUIECKOTO KOJIeKca. XapaKTepr30BaTh POk
TE€HOTHIIA B TIOJIEP)KAaHUH (PU3UUECKOTO U IICUXUIECKOTO
3/I0POBbBSI YEJIOBEKA

OcHoBHBIE
3aKOHOMEPHOCTH
U3MEHYMBOCTH.
N3MeHunBOCTS -
BaXKHEMIIEEe CBOMCTBO Op-
ranu3MoB. MHoroo6pasue
($hopM U3MEHYUBOCTH Y
OpraHu3MOB.
HacnencrBennas
W3MEHYUBOCTH U €€ TUIIBI.
MHuoroo6pasue TUIOB
MyTanui. Myrarensl, ux
BJIMSIHUE HA KUBYIO
MPUPOAY U YETOBEKA.
PazButue 3HaHus 0
HACJIEICTBEHHOW U3MEH-
YUBOCTH

OOBACHATH MOHATUE «U3MEHUUBOCThY». PacKkpbIBaTh
0COOEHHOCTH MEXaHU3Ma MOJIN(PUKAIIMIOHHON U3MEHUNBOCTH,
IPUBOAUTH IpuMepbl. OOBACHATH NOHATUE «MOAU(PUKALIHDY.
XapakTepru30BaTh HACJIEICTBEHHYIO U3MEHUNUBOCTD U €€ TUIIBI.
CpaBHMBATh NPUYHMHBI BO3HUKHOBEHUS! KOMOMHATUBHON U
MYTalMOHHOW M3MEHYMBOCTH. XapaKTEPU30BaTh TUIIbI
MyTauuid. OnpenensaTs NOHATHS «MYyTareHe3» U «MyTareH».
OOBACHATH OCHOBHBIE MOJIOKEHHS 3aKOHA TOMOJIOTMYECKHUX
PAI0B HACJIEICTBEHHOW U3MEHUNBOCTH. [laBaTh OLEHKY
BKiana yuenus H. 1. BaBuiioBa o 3akOHOMEpPHOCTSIX
M3MEHYMBOCTH B OMOJIOTHYECKYIO0 HayKy. CTpOUTh Bapua-
LMOHHYIO KPUBYIO U3MEHUMBOCTU. DPUKCHUPOBATH U 00CYKAATh
pe3yabTaThl paboThl, eaTh BHIBOIbI

Cenexknus u
OHMOTEXHOJIOTUS HA
ciay:k0e UesioBevecTna.
I'eHeTHUECKHE OCHOBBI
CEJICKIIHH.

Bxnang H. . BaBunoBa B
pPa3BUTHE CEJICKIUH.
JlocTrmkeHus celIeKIuu
pacTeHUH U KUBOTHBIX.
buorexHonorus, ee
HaIpaBJICHUs U 3HAUYCHHE.
JlocTrkeHus
OHMOTEXHOJIIOTHU U
STHYCCKHUE ACICKTHI ¢

Ornpenenarh MOHATHE «CENEKIUs». APTyMEHTHPOBATh
otoxaectBienre H. 1. BaBUIIOBBIM CEIIEKIIMHU C «3BOJIIOIIUEH,
HanpasIsieMOW 4yeI0BeKOM». Ha3bIBaTh 3a1a4n CENEKIINHU.
XapakTepru30BaTh UCKYCCTBEHHBIN OTOOp KaK OJHMH U3
OCHOBHBIX METOIOB ceJieKIIH. OOBSICHATEL MOHATHE
«rudpuan3aius». PackpeiBaTh CYIIHOCTH COBPEMEHHBIX
METOJI0B THOPUIN3ALINN: MOJIEKYJISIpPHOM rubpuau3anuu (in
Vitro), MyTareHesa u moJUIUIONINH. XapaKTepru30BaTh
ABJIEHUE TE€TEPO3Uca U MPUBOAUTH €ro mpuMepsl. Ha3zbiBaTh
LIEHTPBI MPOUCXOKIAEHUS KYIbTYpHBIX pacTeHui. CpaBHUBATh
0COOEHHOCTH TIEPBUYHBIX U BTOPUYHBIX IIEHTPOB MPO-
HCXO0JICHUS KaK UCTOYHUKOB KYJIbTYPHBIX BUIOB PACTEHUH.
ApryMEeHTHpPOBaTh CO3UIAOIIYIO POJIb YEJIOBEKA B MTOSBIICHUU
MHOT000pa3ust GopM KyJIbTYPHBIX PACTeHUN Ha 3eMIIe.

MCCIIEJOBAHMI OnenuBath Bkiaa H. V. BaBuioBa B 6M0710rHUecKyI0 HayKy
IHapcTBo Bupycsl, ero AprymMeHTHpoBaTh IPUYMHBI OTHECEHUS BUPYCOB K KMBBIM
pa3HooOpa3ue opranu3mam. XapaKTepH30BaTh OTIIMUYNTEIHLHBIE OCOOCHHOCTH

1 3HAYeHHe.

Heknerounslie opranusmel -
BHUpYychl. CTpoeHue u
CBOICTBA BUPYCOB.
BupycHsle 3a60s1eBaHusl.

CTPOCHHS ¥ pa3MHOKEHHsI BUPYCOB. OOBSICHATh MEXaHH3M
IIPOHUKHOBEHHUSI BUPYCa B KIIETKY. XapaKTepU30BaTh
TUIIOTE3bI O IPOUCXO0XKACHUM BUPYCOB. Vcnonb3oBath
UH()OPMAIIOHHBIE PECYPCHI IS TIOATOTOBKH JOKJIAJIOB,
pedepaToB, cooOIIeHUH 0 BUpycax — BO30YAUTEISIX
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Opranu3MeHHbII YpOBEHb
KHU3HU U €r0 poJjb B
IIpUpoJIEe

3a00JIeBaHUN PaCTeHUH, )KUBOTHBIX, yesioBeka. [IpuBoauTs
KOHKpETHbIE IPUMEPHI BUPYCHBIX SMUAEMUNA B HCTOPUU
yenoBeyecTBa. Ha3pIBaTh BUPYCHBIE 3a00JI€BAHUS KUBOTHBIX
U pacTeHuM, OLEeHUBATh MPUHOCUMBIN UMH YIIEpO ceib-
CKOMY X03sIiiCTBY. OnpeensaTs NoHATHs «OaKkTepuodary,
«OUUACMHUSIY,

«manaemus», «BUU», « CTIMI». AnanuzupoBarh CTpOCHHE
BupruoHa BUY u mexann3M HHPHUITUPOBAHKS UM KIIETOK
x03stuHa. OGOCHOBBIBATH COONIOIEHUE MEP MPODUIAKTUKA
BUPYCHBIX 3a00sieBanuii. Ha3piBaTh Mephl MPOQUIaKTUKH
CITN da. OGcy)xaaTh HCTOPHUIO PA3BUTHS HAYKU O BUPYCAX -
BHUPYCOJIOTHH. XapaKTepU30BaTh JOCTUKEHHS BUPYCOJIOTHH B
HACTOSIIEE BPEMSI

CrtpoeHue :KUBOil KIeTKH
N3 ucropuu pazpurus
HayKU O KJIETKE.
Knerounas teopus u ee
OCHOBHBI€ ITOJIOKEHHUS.
CoBpeMeHHbIE METO/IbI
LUTOJIOTMYECKUX HC-
cienoBanuii. OCHOBHbIE
YacTH KJIETKH.
IToBEpXHOCTHBIN KOMILIEKC
kieTku. Lutomnasma u ee
CTPYKTYpPHBIE KOMIIOHEHTBI.
HememOpanHubie
OpPraHoOUbl KJIETKH.
MemOpaHHBIE OpTraHOUIBI
KJIeTKU. JIByxmemMOpaHHbIe
OpraHOM/IbI KJIETKH.
SnepHas cuctema KIETKH.
XPpOMOCOMBI, UX CTPOEHHE
u ¢pyHKH. OCOOEHHOCTH
KJIETOK IPOKapHOT.
['unoress! o
IIPOUCXOXKAECHUN
3YKAPUOTHUYECKOMN KIIETKH.
Kierka xak 3tan 3Bomtouuu
YKU3HHU B UICTOPUU 3EMIIH
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Onpenensarb NOHATHE «KJIETKa». XapaKTepU30BaTh
0COOEHHOCTH KJIETOUHOTO YPOBHS OpPTraHU3aIUU KU3HH,
OOBSICHSITH €r0 B3aUMOCBSI3b C MOJICKYJISIPHBIM U
OpraHU3MEHHBIM YPOBHSIMU. Ha3pIBaTh CTPYyKTYypHBIE
KOMITOHEHTHI KJIETKU. [IpUuBOANTE AOKA3aTEIbCTBA TOTO, YTO
KJIETKA SIBJISETCS KMBOM CHCTEMON — OMOCHCTEMOIA.
HasbiBaTh OCHOBHBIE TPOIIECCHI )KU3HEACATEILHOCTH KIIETKH.
XapakTepru30BaTh BAKHEHIINE COOBITHS, TPEAIIECTBYIOIINE
MOSBJICHUIO )KM3HU Ha 3emuie. XapaKTepu30BaTh CBOMCTBA
MEePBUYHBIX KJIETOK. Ha3pIBaTh 3TaIbl HBOIIOIIUN KIETKH.
OueHuBaTh posib YCIOBUHM Cpeibl MOJIOAOK 3EMIIH B
IBOJIIOIMH KJIETKUA. AHAJTM3UPOBATH POJIb TETEPOTPOPHOTO H
aBTOTPO(HOr0 TUITIOB OOMEHA BEIIECTB B ABOIOIUH KJICTKH.
HazpiBaTh mpuunHbI TE€TEPOTPOGHOCTH IEPBUUHBIX KIIETOK.
ApPryMeHTHpPOBATh MPEUMYILIECTBA DYKAPUOTUUECKOU KIIETKH
B 9BOJIIOLINH KU3HHU. XapaKTepHU30BaTh MHOTO0Opa3He KIETOK
B ’)KMUBOM Mupe. Ha3plBaTh OCHOBHOE OTJIMYUE KIETKH
JYKapHOT OT KJIETKH MPOKapuoT. [I[puBoIuTH IpUMEpPHI
MIPOKAPUOTHUUECKUX U 3YKAPUOTHUECKUX OPTaHU3MOB.
HazpiBaTh oTIMUYUTENBHBIC TPU3HAKU PACTUTEIIBLHON KIIETKH.
HasbeiBaTh OTIIMUKTENIBHBIE 0COOCHHOCTH KHBOTHOM

kaeTku. OOBSICHATE MOHATHE «TKaHb». Ha3pIBaTh TUIIBI
TKaHE! pacCTUTENbHBIX U )KUBOTHBIX OPTaHU3MOB.
XapakTepr30BaTh CHEIUATM3AINI0 TKAHEH 110 BHITIOTHIEMbBIM
uMu QyHKIUSAM. Ha3piBaTh U XapaKkTepu30BaTh YAaCTH KIETKH.
PaznuuaTh NOCTOSHHEIC ¥ HENOCTOSHHBIC KOMIIOHEHTHI
KJIETKHU. PaznuyaTh NOHATHS «4aCTU KIETKU» U «OPTaHOU]IbI
KJIETKW». XapaKTepu30BaTh CTPOECHUE U (QYHKIUH
MMOBEPXHOCTHOI'O KOMILJIEKCA KJIETKU. PackpbIBaTh CTpOCHUE
Ouo0rnueckoi MeMOpaHbl. XapaKTepu30BaTh CTPOCHHE U
3HAUYE€HHE KJIETOYHOTO siApa. PackpbiBaTh 3HaUeHUE
XpoMaTuHa B siipe KIeTku. OOBICHATh B3aUMOCBSI3b MEKITY
MOHATUAMH «XPOMATUH» U «XpOMOCOMay. XapaKTepu3oBaTh
CTPOEHUE W CBOMCTBA LIMTOIIa3Mbl KiIeTKU. Ha3biBaTh
OpPTraHOU Bl U BKIIOYCHHS IUTOTUIa3Mbl. OOBSCHATE pa3Inyus
MOHSATHH «IIUTOINIa3Ma» U «THAJIoIIa3May. BEIABIATE
OTJIMYUS KJIETOK MPOKAPUOT U SYKAPUOT. AHATTU3UPOBATH U
CpaBHHMBATh OCHOBHBIE MOJIOKEHHS TUIIOTE3 O MTPOUCXOKICHUN
JYKapHoT
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IMpoueccsl
KU3HEAeATeJbHOCTH
KJIETKH.

KietouHblii UK.
Henpsmoe nenenue kietku
— MHTO3.

Melio3 - pe1yKIIMOHHOE
JieJieHue KIeTKH.
OOpa3oBaHuE MYKCKHUX
ramer - CliepMaTOreHE3.
OO0pazoBaHue )KEHCKIX
ramer - OOTEHE3.
Kiterounslii ypoBeHb
OpraHu3aliu KuBoil Ma-
TEPHUH U €ro PoJib B
pupoe

XapakTepru30oBaTh 3HAYCHUE PA3MHOKCHUS KIIETKU.
OnpenensiTe MOHATHS «KJIETOYHBIA HUKID), «KMUTO3),
«uHTepdaza». Ha3piBaTh 1 XapakTepH30BaTh TAIbI
KJIETOYHOTO 1IMKJIAa. XapaKTepu30BaTh OCHOBHOM MpH-

3HaK uHTepazHou KIeTkH. OOBACHATH OMOJIOTHUYECKOE
3HaueHue uHrepdasbl. OnpeaensiT HOHATUS «KaPUOKUHE3» U
«UUTOKWHE3Y». XapaKTepU30BaTh CTAJAUU KICTOYHOTO JICTICHHUS
(da3pr M). OOBACHSITH IOHSTHS «aIlOINTO3» M «HEKPO3».
CpaBHUBATh TPUYUHBI THOEH KJIETOK BCJICICTBUE alloNTo3a U
HeKkpo3a. Pa3znuuaTh NOHATHUS «CIIEPMATOTEHE3» U «OOTEHE3Y.
AHaNM3UpPOBATh U OLEHUBATH OMOJIOTHYECKYIO POJIb

Meno3a. OnpenensaTs NoHATHE «MUTO3». Ha3biBaTh u
XapakTepu3oBarth (a3pl MuT03a. OOBACHATH OMOIOTHUECKOE
3HaueHue MuTo3a. Onpenensars NoHATHE «Meiio3». Ha3piBaTh
Y XapaKTepPU30BaTh KEHCKHE U MYKCKHE TIOJIOBBIC KIICTKH,
JTUTUIONIHBIE U TAaTUIOUIHbIE KIETKH OPraHU3MOB.
XapakTepu30BaTh U CPABHUBATH TIEPBOE U BTOPOE JICIICHUS
Mei03a, J1efaTh BBIBO/IBI. XapaKTepHU30BaTh MEPUOIbI
(hopMUPOBAHHUS JKEHCKUX M MY)KCKHX MOJIOBBIX KJICTOK.
OnuceiBath dTanbl GOPMUPOBAHUS CIIEPMATO30UIOB.
Ha3piBaTh OCHOBHOE pa3inyme MpoIeccoB

CIIepMaToreHe3a u 0oreHesa

MouJiekyJisIpHBIH COCTaB
JKHBBIX KJIECTOK.
OCHOBHBIE XMMHUYECKHUE
COCJIMHEHHS JKUBOM
MaTepuu.

XuMHYeCcKre COCAUHECHUS B
JKMBOH KJIETKE.
Oprannueckue COeIMHEHUs
KJIETKH -YTJIEBO/IBI.
JIunuael U OEIKN.
Hyxneotuas! n
HYKJIEMHOBBIE KUCIIOTHI.
KomnakTuzanus mosiekyi
JIHK B simpax kjeTok
JYKapHOT.
PuGonyknenHoBbIe
KHUCJIOTHI: MHOTOOOpa3ue,
CTPYKTYpa U CBOICTBA.
Hacnencreernas
uH(popMaIus, ee XpaHeHHE
U Tiepeiava.
MonekynspHblE OCHOBBI
reHa ¥ TeHeTHYSCKUH

KOJI,
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XapakTepru30BaTh 0COOEHHOCTh MOJIEKYJISIPHOTO YPOBHS
opraHu3aluu >ku3Hu. HazplBaTh CTPYKTYpHBIE 3JIEMEHTHI
MOJIEKYJIIPHOTO YPOBHSI )KM3HU. XapaKTEepU30BaTh
Ouosornueckre PyHKIUN BaXKHEUIINX MAKPOMOJIEKYII.
Ha3piBaTh OCHOBHBIE IPOLIECCHI MOJIEKYJIIPHOTO YPOBHS K13~
HU. XapaKTepu30BaTh OPraHU3ALNIO0 MOJIEKYJISIPHOTO YPOBHS
*u3HU. OIIEeHUBATh B3aUMOCBSI3h OMOCUCTEM MOJIEKYIISIPHOTO
U KJIETOYHOTO YPOBHEH KM3HU Ha KOHKPETHBIX IPUMEPAX.
XapakTepru30BaTh 3HAYCHUE MOJIEKYJIIPHOTO YPOBHSI JKU3HU B
6uocdepe. HazpiBaTh HEOpraHMUECKUeE BEIECTBA KIETKH.
XapakTepru30BaTh 3HAYECHHUE BOJBI B )KMBOM KieTke. Ha3pIBaTh
OpraHUYECKHE BELIECTBA KIETKU. OnpenensaTh NOHATHS
«MOHOCAxXapuIb» U «IOJIMCAXapUIbD». PacKpbIBaTh 3HaUYCHHE
YTJIEBOJIOB B JKMBOM KJIeTKe. XapaKTepu30BaTh MHOT000Opasue
JUIUIO0B U UX 3HaYeHHe B KiieTke. OObICHATH CTpOEHUE
MOJIEKYJI OesKa KaK IMOJIMMEPHBIX COeAMHEHUH, COCTOSAIMX U3
aMuHOKHUCIIOT. CpaBHUBATh QYHKINU GUOPUILIAPHBIX U
rI00YISPHBIX O€JIKOB. APryMEHTHPOBATh BAXKHYIO

poJib OenkoB-(hepMEeHTOB B )KMBOH KiieTke. DopmupoBath
MIOHATHE O CTPOCHUH HYKJIEMHOBBIX KHUCJIOT. XapaKTepu30BaTh
cocras Hykineotn1oB JIHK n PHK. XapakrepuzoBars
cTpyKTypy Monekyiasl /IHK, Ha3pIBaTh MIMEHA yUEHBIX,
ycTaHOBUBIIUX ee. OOCyk/1aTh MEXaHU3M U OHOJIOTHYECKOE
3HavyeHue perunkanuu JJHK. O0bscHATh 3HaueHue MaTpuy-
Hoit pynkuuu neneit JJHK. XapakrepusoBars cTpykTypy
monekyn PHK. Pasnuuare ¢popmsl monekyn PHK, Ha3piBath
UX OCHOBHbIE QYHKIIMH B KieTKe. PemaTs nuronoruyeckue
3agaun. OOBSCHATH CTPYKTYPY U CBOWCTBA XpOMAaTHHA.
XapaxkrtepuzoBath poib JJHK u 6enkoB B cocTaBe XpomaTHHa.
PaznuuaTh ¥ Ha3pIBaTh (DYHKIIMU TUCTOHOBBIX U
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HETUCTOHOBBIX 0eNKOB B XpoMocoMe. OOBSICHATh 3HaUEHUE
KOMITAKTH3AIMH (CTIpau3anum ) Xxpomocom. O6cyxaaTh
CIIOCOOHOCTH XPOMOCOM K YIBOCHHUIO
(camoBOCnpon3BeieHNI0). Ha3pIBaTh U aHAIM3UPOBATH
TJIABHYIO (DYHKIIMIO XPOMOCOM

XHMHYECKHE NPOLEeCChI B 15 AKTyanu3upoBaTh OHATUS «OOMEH BELECTBY,
MOJICKYJISIPHBIX «IUTACTUYECKUN 00Men», «poTocuHTe3)». OnpenensaTb NOHATHE
Cucremax. «OrocuHTE3». XapakTepu30BaTh OOLIYI0 cXeMy (POTOCHHTE3a
brocunTe3 6€1KOB B KHUBOI U €ro pe3ynbTaT. PacKppIBaTh CyIIHOCTb ITOHATUHI «JIOHOP» U
KIIETKE. «akuentop». HaspiBaTh yCci0BUs IPOTEKAHUA U JIOKATU3ALUIO
Tpancnsiuus kak stan CBETOBOM (ha3bl poTOCHUHTE3a, OOBSICHATH €€ 3HaUeHHUE. Xa-
OnocuHTE3a OCIIKOB. paktepuzoBaTh coctaB GorocucreM OC [ u OC Il u
MounekynsipHbI€ TPOLIECCHI IIPOLIECCHI, IpoucXoaaiue B HuX. Ha3biBaTh ycinoBus
CHUHTE3a Y PACTEHUM. IPOTEKaHMS U JIOKAJIM3ALUI0 TEMHOBOM (ha3bl (POTOCHHTE3A,
DHepreTu4ecKuil aran 00BsICHATH ee 3HaueHne. OOBSICHATH ITAIbl U OMOJIOTHIECKOE
¢doTocuHTE3a Yy paCTCHUH. 3Ha4YeHUE MPOLIECCOB ACCUMMIISIIMU YIIIEKUCIIOro ra3a (LMK
IIytn accummnsanuu KanpBuna). XapakrepusoBarb pOTOCHHTE3 KaK INIACTUYECKYIO
YIJIEKUCIIOTO Ta3a. COCTABJISAIOLIYI0 OOMEHA BELIECTB B XJIOPO(PUIIIOHOCHOH
bakrepuanbHbIi KJIeTKe. XapaKTepu30BaTh 3HAYEHHE MOJIEKYJI OelKa B KJIETKE.
($OTOCHHTE3 1 XEMOCHHTE3. AKTyaJIlu3upoBaTh IOHATUSA «MOHOMEP» U TIOJUMEP).
MounekynsipHbie OOBSACHATDH MOHATHE «TEHETUYECKHUI KOJ1», HAa3bIBaTh
JHEPreTUYECKHUE ITPOLIECCHI. CBOMCTBA FEHETHUUYECKOTO KO/a. XapaKTepu30BaTh IPOLECC
Kucnopoassii sran TPAaHCKPHITLIUU T€HETUIECKON HH(OpMAIIH.
3HEPTETUUYECKOTO Mopenuposats cunte3 ”PHK na marpune IHK, ncnons3ys
obmeHa. MonekysapHbie MPUHLIMIT KOMIUIEMEHTApHOCTU. XapaKTepU30BaTh POLIECC
OCHOBBI OOMEHA BEILECTB TPAHCJIALUU U OCOOEHHOCTH €ro mpoTekaHus. OObsACHATH
B KHBOM KIIETKE. poiib pubocoM B 6rocuHTe3e 6enka. HazpaTh popmbl
MonekyapHBII YpOBEHb monekyn PHK, yuacTByromux B 6uocunTese Oenka.
OpraHMu3alNK KU3HU: €ro OOBACHATD MOHATUS «KOJAOH» U «aHTUKOAOHY. [aBaTh 001IyIO
pOJIb B IpUpOIE XapaKTepUCTUKY CHHTEe3a OEIKOBON MOJIEKYIbI Ha puOOCcOMe.
MonennpoBaTh cocTaB OEIKOBBIX MOJIEKYII 10 KOJIOHAM.
Pemate 3a1aun. OnpeaensTs NOHITHE «OMOJIOTHYECKOe
OKHCJIEHUE» («KJIETOUYHOE JIbIXaHuey»). OObACHATD
sHeproeMkocTb MoJieKkynbl AT®. PackpsiBath
0COOEHHOCTH aHa’POOHOTO OKUCIICHUS B KJIETKE (TJIMKOJIN3A)
KaK 3Tarna KJIETOYHOr0 JbIXaHUs. XapaKTepu30BaTh OpokeHHe
KakK croco0 OeCKUCIOPOIHOTO MOIYUYEHUs SHEPTUH.
OOBACHATH OCOOCHHOCTH MPOTEKAHUS U JOKAIU3ALUN
KHCIIOPO/IHOT'O 3Tara KJIETOYHOTO JIbIXaHUsl, XapaKTepru30BaTh
€ro pe3yabTaT U OMOJOTHYECKOE 3HAaYCHUE.
XapakTepr3oBarh 3HaueHUe nukiIa Kpebca kak 1ieHTpanbHOTro
3BEHa OO0ILEro MyTH KaTaboiau3Ma OpraHnYecKUX COeIMHEHHN.
OO0BsCHATE 0COOCHHOCTH TIEPEHOCA JIEKTPOHOB 10
JBIXaTEJIBHOM LIeNn. XapaKTepu30BaTh SHEPTETUKY TIOJIHOTO
OHMOJIOTrMYECKOT0 OKUCIIEHHUS U €r0 3TaIloB
Bpemst akonornyeckon 7 Ha3piBaTh NpUUMHY OMACHOCTH UCKYCCTBEHHBIX MIOJUMEPOB.

KYJbTYPbI.
XUMHUYECKHUE IIEMEHTHI B
o0oJioukax 3emin

Y UX 3HAYEHUE B KU3ZHU
OpraHU3MOB.
XUMHUYECKOE 3arpsi3HEHNE

XapakTepru30BaTh HETATUBHBIE ITOCIEICTBUS UCIIOJIB30BAHNUS
nectuiuoB. O1leHUBaTh Bpel, HAHOCUMBIN JUOKCHHAMU
YKUBOU TIPUPOJie. ApryMEHTHPOBATh HEOOXOIUMOCTh OXPaHbI
OKpy»Karolen cpesl. [IpuBoguTs npumepsl
MIPUPOIOOXPAHHBIX MEPOIIPUATHNA, OCYLIECTBISIEMBIX B CBOEM
pernone. XapakTepH30BaTh BCEOOIEe IKOIOTHYECKOe
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OKpY’KaroIlEeH cpebl Kak
rii00anpHas SKOJIOrnyecKas
npobiiema. CTpyKTypHBIE
YPOBHU OpraHU3aINH
KUBOU MaTepuu

o0Opa3oBaHMe KaK TJIABHOE YCIIOBUE YCTOMYHUBOTO PA3BUTHUS
ouocdepsl. [IppHIMATE yyacTre B 00CYKISHUN TTPOOIEMHBIX
BOIIPOCOB CEMUHApa, UCIOJIb3Ys MaTepuabl nmaparpada.
OOBsACHATH 3HaYCHHUE OUOJIOTUICCKUX 3HAHUHT

B (DOPMUPOBAHUHU IKOJOTHUECKON KYIbTYPHI IMYHOCTH U B
IIEJIOM - YEJIOBEYECKOT0 00IIecTBa

COI'ZTACOBAHO

[IpoTokon 3acenanus
METOANYECKOTO0 00BbEINHEHUSI
yuutenen ot 27.08.2020r. Nel

A H.IIIummnosa

COI'ZTACOBAHO

3aMEeCTUTEIIb IUpeKTopa no YBP

A .M.CenuBanoBa
27 aBrycra 2020 rona
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