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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma no BMOJIOT MU (yrnyonéunsiii ypoens) ans 10, 11 knacca nuues
COCTaBlieHa Ha OCHOBE (eaepaabHOr0 KOMIIOHEHTa TOCYJapCTBEHHOTO 00pa3oBaTelIbHOTO
CTaHJapTa OCHOBHOI'O 00IIero oopa3zoBaHus Mo OMOJIOTHH, aBTOPCKOM MmporpamMmsl (aBTopsl: M.
H. ITonomapépa, O. A. Kopumiosa, JI. B. CumonoBa). K mporpamMme npusaraercst yueOHUK,

COOTBETCTBYIOINH DeiepaIbHOMY NEPEUYHI0 YIeOHUKOB

NOPS/IKOBBIH . HAaUMeHOBaHHe
aBTOP/aBTOPCKUI | HAMMeHOBaHMe N
HOMeEp KJIace u3aarTess/iaen
KOJLUIEKTHB yueOHHUKA
y4eOHHKa y4eOHHKa
1. HU.H. Ilonomapéea, | buonozun: 10-11 | M.: /Ipogha, 2018
0. A. Kopnunoesa, Oowan
JI. B. Cumonosa ouonozus.
10xnaccor:
YUeOHUK

KoummuecTBo yacoB B Heaemo — 3 (102 1 B ro)

YpoBens paGoueii mporpaMmbl — yriiyOnEHHbII

ey 1 3a7a4um U3y4YeHus JaHHOIO NIpeAMeTa, Kypca

1) popmupoBaHue cucTeMbl OMOIOTHYECKUX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOMH
KapTUHBI MUDA;

2) pa3BUTHUE JINYHOCTU O0YUAIOIINXCS, UX UHTEIJIEKTYaJIbHOE U HPABCTBEHHOE
COBEpILEHCTBOBaHHE, (POPMUPOBAHNE Y HUX TYMAHUCTHUUECKUX OTHOILEHUH U 3KOJIOIMYECKH
11€J1€CO000Pa3HOr0 MOBEACHUS B ObITY U TPYJOBOU JESTENBHOCTH;

3) BeIpaOOTKY MOHUMaHUs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU OUOJIOTHH, a TAKXKE
(dopMHpOBaHHE OTHOLICHHUSI K OMOJIOTHH KaK BO3MOXKHOM 00JacTh Oymymieil mpakTHIecKon
NEeSITEIbHOCTH.

HopMaTuBHO-TIpaBOBOe o0ecrnieyeHue

1. ®epepanbubiii 3akoH Poccuiickoit denepanun ot 29 nekadps 2012 r. Ne 273-03 «O6
obpa3zoBanuu B Poccuiickoit denepanun» (ct.2, 1.9; cT. 28, 11.3; cT. 47, 11.3)

2. Ilpumepnas mporpamma cpenHero (moyiHoro) o0miero oopa3oBaHus 1Mo HH(POpPMATHKE U
UH(POPMALIMOHHBIM TeXHOIOTUAM (mrucbMo MunobpHayku P® ot 07.07.2005 Ne 03-1263
«O mnpuMepHBIX MporpaMMax IO Y4YeOHBIM IpeaMeraM (enepaabHOro 0a3uCHOro
y4eOHOTO IJIaHay);

3. ®denepanbHBII IIEPEYCHb y4eOHHUKOB, PEKOMEHI0BaHHBIX (1OTYIIEHHBIX )
MunuctepcTBoM oOpa3oBaHus U Hayku Poccuiickoit dexepanuy K MCHOIb30BAHUIO B
o0Opa3oBaTellbHOM TMporecce B 00meo0pa3oBarenbHbIX yupexacHusx, Ha 2015-2016
yueOHbIi ron (mpukaz MunucrepcTBa o0Opa3oBanus U Hayku Poccuiickoit denepannu ot
26.01.2016r. Ne38 o BHeceHMM H3MEHEHHIl B (elnepanbHbIl MepedeHb y4EeOHMKOB,
PEKOMEHIOBAaHHBIX K HCIOJB30BAaHUIO IPU peaIM3alUMM HMMEIOIIHUX TOCYJapCTBEHHYIO
aKKpeIuTalMio 00pa30BaTEeNIbHBIX IMPOrpaMM HAa4YaJIbHOTO OOILEro, OCHOBHOTO OOUIETo,
cpeaHero oouero oo0pa3oBaHus, YTBEPKAECHHBIN NMpHKa3oM MuHUCTEpCTBa 00pa3oBaHUs
u Hayku Poccuiickoit @enepanuu ot 31 mapra 2014 1. Ne 253);

4. Tlocranosnenue ['maBHOrO rocyaapcTBeHHOro canuTapHoro Bpaya P® ot 3 utons 2003 r.
Ne 118 "O BBemeHMM B JCHCTBHE CAHUTAPHO-MHUAEMHUOJIOTHYECKUX TPABHI H
HopmatuBoB CanlluH 2.2.2/2.4.1340-03";

5. OOs3arenbHBli MUHUMYM COJAEpXaHHs CpelHero (MOJHOro) odiiero odpazoBaHUs IO
6uonoruu (U3 NpUIOKEeHUs K mprukasy MunoOpaszoBanus Poccun ot 30.06.99 Ne56);

6. IIporpamma xypca «buomnorus. O6mas 6uonorus» (yriyOnéHHbId ypoBeHs) mis 10-11
KJIaCCOB cpeHel obmeoOpazoBarensHoit mkoisl (M. H. [Tonomapéra, O. A. Kopauiosa,
JI. B. Cumomnosa.);



7. Ywuebnsrit ian ['BOY mumneit Ne 378 na 2019-2020 yuebHblit TOA.

BoinmyckHuK Ha yriyOJeHHOM YPOBHE HAYUHUTCS:

* OIICHUBATH POJIb OMOJOTUYECKUX OTKPBITHI U COBPEMEHHBIX MCCIIEAOBAHUN B Pa3BUTUU
HAaYKH U B IIPAKTUYECKON JIESITEbHOCTH JIFOJICH;

* OLICHUBATh POJIb OMOJOTUU B (POPMUPOBAHUU COBPEMEHHON HAYYHOUM KapTUHBI MUPA,
IIPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHS OHOJIOTHH;

* YCTAHABJIMBATh U XapaKTEPU30BATh CBSI3b OCHOBOMOJIAralONUX OUOIOTHYECKUX
MOHSTHI (KJIETKa, OPraHu3M, BUJI, SKOCUCTEMa, Orocdepa) ¢ OCHOBOMOIATralOIUMU TOHSATHUSIMU
JPYTUX €CTECTBEHHBIX HAYK;

* 000CHOBBIBATh CUCTEMY B3TJISI0B HA )KUBYIO IPUPOIY U MECTO B HEW UeNlOBeEKa,
MpUMEHsISI OMOJIOTHYECKUE TEOPUHU, YUCHHUS, 3aKOHBI, 3AKOHOMEPHOCTH, TOHUMATh TPAHHUIIBI UX
MIPUMEHUMOCTH;

* IPOBOJUTH Y4€OHO-UCCIIEI0BATEIBCKYIO NESTEIBHOCTh 10 OMOJIOTHH: BBIABUTATH
TUIOTE3bl, INIAHUPOBATH padoTy, OTOMPATh U MPeoOPa30BbIBATH HEOOXOIUMYIO HH(OPMAIIHIO,

MPOBOJUTH SKCIIEPUMEHTBI, HHTEPIIPETUPOBATH PE3YJIbTATHI, AEIaTh BHIBOJIBI HA OCHOBE
MOJTYYEHHBIX PE3YJIbTATOB;

* BBISIBIISITH M1 OOOCHOBBIBATH CYILIECTBEHHBIE OCOOEHHOCTH Pa3HBIX YPOBHEH
OpraHu3aly )KU3HU;

* YCTAHABJIMBATh CBSI3b CTPOCHUS U (DYHKIIMI OCHOBHBIX OMOJIOTHYECKHUX MaKpOMOJIEKYI,
UX pOJIb B IIPOIECCAX KJIETOYHOIO MeTaboIn3Ma;

* pemaTh 3aJ1a4M Ha orpezenenue nociaeaosarenbHoctu Hykiaeotu1oB JIHK n uPHK
(MPHK), anTtukogonoB TPHK, nocnenoBaTenbHOCTH aMMHOKUCIIOT B MOJIEKYJe Oeka, MPUMEHSIS
3HaHUS O PEAKUUSIX MATPUYHOTO CUHTE3a, TCHETUYECKOM KOJE, TPUHIUIE KOMILUIEMEHTAPHOCTH;

* JIeTIaTh BBIBOJBI 00 U3MEHEHHUSX, KOTOPhIE IPOU30UIYT B MPOIECCaX MATPUUHOTO
CUHTE3a, B ClIy4ae U3MEHEHHUs MOcIe10BaTeNbHOCTH Hykineotu10B JIHK;

* cpaBHUBATH (a3bl IeJCHH KIETKH, PEIIaTh 3a]a4ui Ha ONpe/ieJICHHe U CPaBHEHHE
KOJIMYeCTBa TeHeThuueckoro marepuana (xpomocoM u JIHK) B kiteTkax MHOTOKJIETOUHBIX
OpPTaHU3MOB B Pa3HbIX (Da3ax KICTOYHOTO ITUKJIIA;

* BBISIBJIATH CYLLIECTBEHHBIE IPU3HAKU CTPOEHHUS KIETOK OPTaHU3MOB Pa3HbIX LAPCTB
YKUBOU MPUPOBI, YCTAHABIUBATH B3aUMOCBSI3b CTPOCHHS U (DYHKIIMI YacTel 1 OpraHOHI0B
KJIETKU;

* 000CHOBBIBATh B3aUMOCBSI3b IJIACTUYECKOTO U IHEPTETUISCKOTO 0OMEHOB; CpaBHUBATh
MPOIIECCHI TUTACTUYECKOTO U SHEPTETHIECKOr0 0OMEHOB, MPOUCXOIAIINX B KIIETKAX JKUBBIX

OpTaHHU3MOB;



* OIPENENSITh KOJMYECTBO XPOMOCOM B KJIETKaX PACTEHHI OCHOBHBIX OT/IEJIOB Ha Pa3HBIX
sTanax >KU3HEHHOTO IUKJIA;

* peaTh TeHETUUECKHUE 3a]]a4K Ha IMTUOPUIHOE CKPEIIMBaHUE, CIEIIICHHOE (B TOM
YHClIe CIETVIEHHOE C MI0JIOM) HaclIeJOBaHKe, aHAIU3UPYIOIIee CKPEIIMBaHe, TPUMEHSISI 3aKOHBI
HACJIEICTBEHHOCTU ¥ 3aKOHOMEPHOCTH CIETVIEHHOTO HACJIeI0BAaHUS;

* pacKpbIBaTh MPUYMHBI HACICICTBEHHBIX 3a00JICBaHI, apTyMEHTUPOBATH
HEO0OXOIUMOCTh MEp MPEAYIPEIKACHHS TAKUX 3a00JICBAaHUM;

* CpPaBHUBATh pa3HbIe CIIOCOOBI PA3MHOKEHHSI OPraHU3MOB;

* XapaKTepU30BaTh OCHOBHBIE TAIbl OHTOI'€HE3a OPraHU3MOB;

* BBISIBIISITH TIPUYUHBI U CYIIIECTBEHHBIE MPU3HAKH MOAU(PUKAITMOHHON 1 MyTaIIHOHHOM
M3MEHYUBOCTH; OOOCHOBBIBATh POJIb U3MEHUMBOCTH B €CTECTBEHHOM U MCKYCCTBEHHOM OTOOpE;

* 000CHOBBIBATh 3HAYEHUE PA3HBIX METOJIOB CENIEKIIUU B CO3AHUN COPTOB PACTEHHUIA,
MOPOJ1 ’KUBOTHBIX U IITAMMOB MHUKPOOPTaHU3MOB;

* 000CHOBBIBATH MTPUYMHBI H3MEHIEMOCTH M MHOTO00pa3us BUIOB, IPUMCHSIS
CUHTETHUYECKYIO TEOPHIO 3BOJIOLUY;

* XapaKTepU30BaTh MOMYJIALUIO KaK €IMHUILY SBOIIOIUH, BUJI KaK CHCTEMaTHYECKYIO
KaTeropyuio U Kak pe3ysbTaT SBOIIOIUY;

* YCTAHABJIMBATh CBSI3b CTPYKTYPHI U CBONCTB AKOCHUCTEMBI;

* COCTaBIISITh CXEMBI MIEPEHOCA BEIIECTB U YHEPTUU B IKOCUCTEME (CETH MUTAHUS ),
MIPOTHO3UPOBATH UX U3MEHEHHS B 3aBUCUMOCTHU OT U3MEHEHHUS (DAKTOPOB CPEIbI;

* APryMEHTHPOBATh COOCTBEHHYIO MTO3UIUIO TI0 OTHOIICHHUIO K DKOJIOTUYECKUM
npoOJeMaM U TIOBEACHUIO B PUPOJIHOM Cpelie;

* 000CHOBBIBaTh HEOOXOIMMOCTh YCTOWYMUBOTO PA3BUTHS KaK YCIOBHUSI COXPAHEHUS
o6uocdepsr;

* OLICHUBATh MPAKTUYECKOE U 3TUUECKOE 3HAUEHUE COBPEMEHHBIX UCCIIEIOBaHUN B
OMOJIOTHH, MEJTUIIUHE, YKOJIOTUH, OMOTEXHOJIOTHMH; 00OCHOBBIBATH COOCTBEHHYIO OIICHKY;

* BBISIBJISITH B TEKCTE OMOJIOTHYECKOTO COJIEp KaHus TPOOIeMy U apryMEHTUPOBAHHO €€
OOBSCHATH;

* IPEICTABIATH OMONIOTHUECKYI0 HHPOPMAITUIO B BUJIE TEKCTA, TAOIHUIII, CXEMBI,
rpaduka, TuarpaMMbl U J€J1aTh BBIBOJIBI HA OCHOBAHUHU MPECTaBICHHBIX JaHHBIX;
npeoOpa3oBhIBaTh rpaduK, TAOIHILY, JUATPAMMY, CXEMY B TEKCT OMOJIOTHYECKOTO COACPIKAHMUS.

BrimyckHUK Ha yriyOJIeHHOM YPOBHE MOTYYUT BO3MOKHOCTh HAYUUTHCS:

* OPraHU30BbIBATh U TPOBOJUTH UHIUBUIYAILHYIO HCCIIEIOBATENBCKYIO JEATEIbHOCTh
1o Ouosioruu (Uiu pa3padaTbiBaTh MHANBHUIYAIbHBIN IPOEKT): BHIABUTATH TUIIOTE3bI,

MJIaHUPOBATh pabOTy, OTOMPATh U MPEOOPA30BHIBATH HEOOXOANUMYIO HH(GOPMAIIHIO, TPOBOINUTH



9KCIIEPUMEHTBI, HHTEPIPETUPOBATH PE3YJIbTAThI, 1€JaTh BHIBOABI HA OCHOBE MOJIYYEHHBIX
pe3yNbTaTOB, IPEACTABIATH IPOAYKT CBOUX UCCIICIOBAHMIM;

¢ IIPOTHO3UPOBATH MMOCJICACTBUA CcOOCTBEHHBIX I/ICCJIeI[OBaHI/Iﬁ C YYCTOM 3TUYCCKUX HOPM
U DKOJIOTUYECKUX TPeOOBaHUM;

* BBIJCIISATH CYLIECTBEHHbIE OCOOCHHOCTH KU3HEHHBIX IIUKJIOB MPEACTaBUTENEH pa3HbIX
OTACIIOB paCTeHI/Iﬁ U TUIIOB )KUBOTHBIX, 1/1306pa>1<aTL LUKJIbI PA3BUTHA B BUAC CXEM;

¢ AaHAJIM3UPOBATH U UCIIOJIB30BATh B pCIICHUU y‘ICGHbIX U UCCICAOBATCIBbCKUX 3aaa4d
nH(}OPMALIHIO O COBPEMEHHBIX MCCIIEI0BAaHUAX B OMOJIOTUH, MEIUIIMHE U SKOJIOTUH;

* ApryMEHTHPOBATh HEOOXOAUMOCTh CHHTE3a €CTECTBEHHO-HAYYHOTO U
CONUOT'YMAHUTAPHOI'O 3HAHUS B 3IIOXY HH(bOpMaL[HOHHOfI OUBHUIJIIN3allUU,

* MOJICIMPOBATh M3MEHEHUE SKOCHCTEM IO/ BIMSHUEM Pa3IHUHBIX TPyl (PaKTOPOB
OKPYXKAaroIIel Cpeibl;

* BBISIBIISITH B IIPOIIECCE UCCIIEIOBATENLCKON AEITETbHOCTH MOCIEACTBHS
AHTPOIIOTCHHOTI'O BO3II€I>10TBH$I Ha 3KOCHUCTCMBI CBOCTO PECTUOHA, IIPCJIaraTtb CIIOCOOBI CHIKEHUS
AHTPOIIOTCHHOTI'O BO3IICI>10TBH$I Ha 9KOCHUCTEMBI,

* HCII0JIB30BATh MIPHUOOPETEHHBIE KOMIIETEHIMH B MPAKTUYECKOM NEATEIbHOCTH U
MOBCEIHEBHOM JKU3HH, /Ul IPUOOPETEHUS OIbITA JESTEIHOCTH, IPEALIECTBYIOIIEH
poeCCHOHAIBHON, B OCHOBE KOTOPOI JIEKUT OMOJIOTUS KaK YUCOHBIN MTPEAMET.

Coaepixanue yueOHOro npeamera, Kypca

buoJiorus kak KOMILIEKC HAYK 0 ’KUBOM Ipupozje.

buonorus kak kommiaekcHas Hayka. CoBpeMeHHbIe HarpaBiieHus B 6nojoruu. Cesizb OHMOJI0THH
C JApYTMMH HaykaMu. BpinonHeHHe 3aKOHOB (PM3UKKM W XUMHHM B KMBOW mpupoxae. CuHTE3
€CTECTBEHHOHAy4YHOI'0 U COLMO-TYMaHUTApHOIO 3HAHUSA HA COBPEMEHHOM OJTalle pa3BUTHUSA
nuBuan3anuu. [Ipaktuueckoe 3HaueHre OMOJOTMYECKUX 3HaHUM. brojgornueckue cuctemMbl Kak
npeaMer u3ydeHust Omosoruv. OCHOBHBIE HPUHIUIBI OPraHU3alMd U (YHKIHOHUPOBAHUS
OMOJOTrMYECKUX CHCTEM. bruosornyeckue cucTeMbl pasHbIX YpOBHEW opraHuszanuu. I'umnoressl u
TEOPHH, UX POJIb B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpPa. MeTo 1bl
HAayyHOTO TIO3HAHMWS OPraHMYECKOT0 MuHpa. OKCIepUMEHTAIbHbIE METOJbl B OHOJOTHUH,
cTaTUCTHUeCcKast 00paboTKa TaHHBIX.

CTpyKkTypHbIe M PYHKIIHOHAIbHbIE OCHOBBI )KM3HH.

MonekyiapHbIE OCHOBBI JKM3HU. MakposJIeMEeHTBl U  MHKpOdJIeMeHThl. Heopranmdeckue
BenlectBa. Boga, ee ponb B kuBoW mpupone. I'mapodunbHocTs U TUAPOGOOHOCTH. Pob
MUHEPAIBHBIX cosied B KieTke. OpraHMyecKue BEIECTBA, IOHATHE O PETYJISpPHBIX U
HEpPETYyJSpHBIX OuononuMepax. YTriaeBoabl. MoHocaxapuibl, OJUTocaxapyibl U MOJMCaXapuibl.
Oynkuuu yrineBoaoB. Jlumuasl. ®dynkuuu nunuaoB. benku. @yHkiun OenkoB. MexaHH3M
neiictBus pepmentoB. Hyknennossie kucnotel. JJHK: crpoenue, cBoiicTBa, MecTononoxeHue,
¢ynkuuu. PHK: crpoenue, Bunpl, pynkuuu. AT®: crpoenne, Gpynkmun. [pyrue opranuueckue
BenlecTBa kieTku. Hanotexnonoruu B Ouonoruu. Kinerka — cTpykTypHas U QyHKUIHOHabHAs
eauHMIAa opraHusMma. Passutue nuronoruu. COBpEMEHHBIE METOABI HU3YYEHHS KIETKH.
Knerounas Teopust B cBeTe COBPEMEHHBIX JAHHBIX O CTPOECHUU M (PYHKIMAX KIETKH. Teopus
cumOuorene3a. OCHOBHBIE YaCTH M OpraHou bl KieTku. CTpoeHue u QyHKIMH OMOIOTHYECKUX
memOpaH. llutomnasma. Sngpo. Crpoenme u QyHkuuH XpoMocoM. MemOpaHHbBIE U He
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MeMOpaHHble opraHouabl. L{utockener. Bxitouenust. OCHOBHbIE OTJIMYUTENbHBIE OCOOCHHOCTH
KJIETOK MpoKapuoT. OTIu4uTeIbHbIE 0COOCHHOCTH KJIETOK 3yKapuoT. Bupycsl — HekiieTouHas
dopma xu3zHu. CrocoObl mepeaayd BUPYCHBIX MHQEKIHA U Mepbl NMPO(UIAKTUKH BHPYCHBIX
3a0oneBanuil. Bupyconorusi, ee mnpakTuueckoe 3HaueHue. KileTouHbIi MeTabOIU3M.
@epMEeHTATUBHBIN XapaKTep peakiuii OOMEHa BEIIECTB. DTalbl SHEPreTUYECKOro OOMEHa.
AdpobHOe U aHa’poOHOe JbixaHue. Poiab  KJIETOYHBIX OPraHoMJIOB B  Ipoleccax
sHepreTrueckoro odbmeHa. ABTorpodsl U rereporpodsl. DortocuHTe3. Daszwl (hoTOCHHTE3A.
Xemocunres. Hacneacrsennast ungopmaliys u ee peanusaius B KieTke. ['eHeTnyeckuii Koa, ero
CBOICTBa. DBOJIOLUS TpecTaBiIeHU 0 reHe. COBpEMEHHBIE NPEACTABIEHUS O I€HE U TEHOME.
buocunTes Oenka, peakuy MaTpUYHOrO cuHTe3a. Perynsius paboThl T€HOB M IPOLECCOB
oOMeHa BEILIECTB B KIETKe. [eHHas WH)XKEHepus, TIE€HOMHUKa, Iporeomuka. Hapyuienue
OMOXMMHYECKHX IPOLIECCOB B KJIETKE O] BIUSHUEM MYTareHOB W HAPKOI€HHBIX BEIIECTB.
Knerounsnii mmxin: wuHTEpdasa u jgeneHue. MwuTo3, 3HAYeHHE MHTO3a, (ha3bl MHUTO3A.
ComMarnueckre | TIOJOBBIE KIETKH. Melo3, 3HaueHuWe Meio3a, (a3bl Mmeio3a. Meiio3 B
YKU3HEHHOM IIMKJIE OpraHu3moB. POpMUPOBAHUE IOJIOBBIX KIIETOK y LIBETKOBBIX PAcTEHUN U
MTO3BOHOYHBIX JKMBOTHBIX. Peryisius neneHus KJIETOK, HAPYLICHUs PEryJisiluu Kak NpUYuHa
3a0o0sieBaHni. CTBOJIOBBIE KJIETKH.

Opranunsm.

OCOOEHHOCTH O/THOKJIETOYHBIX, KOJIOHUAIBHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB. B3anmocBs3b
TKaHEH, OPraHoB, CUCTEM OPraHOB KaK OCHOBA LIEJIOCTHOCTU opranu3mMa. OCHOBHBIE MPOILIECCHI,
IPOUCXOJAIINE B OpraHU3ME: INMUTAaHUE M NUIIEBAPEHUE, JBU)KEHUE, TPAHCIOPT BELIECTB,
BBIJICJICHHE, Pa3IpaXUMOCTh, peryisuus y opraHu3moB. [logaepikanue romeocrasa, MPUHLMUIT
obpatHo#t cBsi3u. PazmHOxkeHue opranm3moB. becrnonoe u monoBoe pa3MHOxeHUe. J[BoitHOe
OIJIOIOTBOPEHUE Y LIBETKOBBIX pacTeHUU. Buabl omnogoTrBopeHus y >KUBOTHBIX. CrocoObl
pPa3MHOXEHHS Y PaCTeHHI U KUBOTHBIX. [lapTenorene3. OHTOreHe3. DMOPHOHAIBPHOE Pa3BUTHE.
[ToctamOpuonansHoe pasButHe. lIpsamoe u HempsiMoe pa3ButTue. JKU3HEHHBIE IMKIBI Pa3HBIX
TPYIIIl OpraHU3MOB. Perynsuus MHIUBUAYATHHOTO pa3BUTHA. [IpHUUMHBI HApyIICHUN pa3BUTHUS
opranu3moB. McTopusi BOBHUKHOBEHUS U Pa3BUTHS T€HETHKHU, METO/bl T€HETUKU. | eHeTnueckue
TEPMHHOJIOTHS W CHMBOJIMKA. ['eHOTHIT W (QeHOTUIl. BeposSTHOCTHBIM XapakTep 3aKOHOB
TEHETUKU. 3aKOHbl HacleACTBEHHOCTH. [. MeHaens u  yciaoBHsT UX — BBIIIOJIHEHUS.
[{uTonornyeckue OCHOBBI 3aKOHOMEpPHOCTEN HacleAOBaHUA. AHAJIM3MUPYIOIIEE CKpEllMBaHUE.
XpoMocoMHas Teopus HacIeACTBEHHOCTH. CLIEIUIEHHOE HACIEN0BaHNE, KPOCCUHTOBED.
Omnpenenenne nona. CremeHHOE C IOJOM HacleloBaHuEe. B3aumonelicTBUe alIeNbHBIX U
HEAJICJIbHBIX TE€HOB. ['€HeTHuYecKHe OCHOBBI HWHAMBHUIYAJBHOTO pa3BUTHA. | eHeTHueckoe
KapTUpoBaHue. ['eHeTHKa yenoBeKka, METO/bl U3yYeHHUs] T€HEeTHKU YesloBeKa. PenpoaykTuBHOE
3/10poBbe yenoBeka. HacieacTBeHHble 3a001€BaHus YeI0BEKa, UX MpeaynpexaeHue. 3HaueHue
TEeHETUKH JJI1 MEIUIMHBI, 3TUYECKUE aCHeKThl B 00JIaCTH MEAUIIMHCKOW MeHETUKH. [ eHoTum u
cpena. HenacnenctBennass u3ameHunBocTh. HopMma peakumu npusHaka. BapualmoHHbId psana U
BapHallMoHHas KpuBas. HacneacTBeHHass U3MEHUMBOCTh. Buabl HacieCTBEHHON U3MEHYMBOCTH.
KoMmOuHaTuBHAsT M3MEHYMBOCTh, €€ UCTOYHUKU. MyTtanuu, BUABI MyTamuil. MyrareHsl, ux
BJIMSIHUE Ha OpPraHu3Mbl. MyTallMM Kak NMpUYMHA OHKOJIOTMYECKUX 3aboseBaHui. BHesnepHas
HaCJIEACTBEHHOCTh M M3MEHYMBOCTb. OnureHeruka. Jlomectukanus u cenexkuus. LleHTpbI
OJIOMAIlIHUBAHUS KUBOTHBIX M LIEHTPHl TNPOMCXOXKICHHUS KYJIbTYPHBIX pacTeHHi. Meroabl
CENIeKIMU, MX TeHETHYEeCKHe OCHOBBL. VICKyccTBEHHBIH OTOOp. YCKOpPEHHE U TOBBIIICHUE
TOYHOCTH OTOOpA ¢ MOMOUIBIO0 COBPEMEHHBIX METOJJOB F'€HETHUKHU U OuoTexHosoruu. I'ereposuc u
€ro HCIOJIb30BaHUE B CeNEeKIUH. PacuimpeHne reHeTH4ecKoro pasHooOpas3us CEeIeKIIMOHHOTO
MaTepuana: TOJMUIUIONAWS, OTJaJeHHas THOpHAM3alus, HKCIEPUMEHTalIbHBIH MyTareHes,
KJIETOYHAsl HH)KEHEePHsl, XpOMOCOMHAs MH)KEHEPHs, TeHHast MHKeHepHsi. buobe3onacHOCTs.
Teopus IBOJIOLUMN.

PasButne »sBomonnonHslx uaei. Hayunsle B3raael K. Jlunnes m K. b, Jlamapka.
OpomtonmonHas teopus Y. JlapBuHa. CBuaeTeNnbCcTBa 3BONIONUM  KUBOW  MPHUPOABI:
NAJIEOHTOJIOTUYECKUE, CPaBHUTEIBbHO-aHATOMUYECKUE, HMOPHOIOTHYECKHE,
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o6uoreorpaduyeckue, MoJIeKyIsIpHO-TeHeTHUecKue. Pa3Butue npeacrasieHuit o Buzae. Bun, ero
kputepuu. Ilomymauus kak QopMa CyIIecTBOBaHMS BHJA M Kak dJEMEHTapHas €AMHHLA
sBosolMU. CHHTETHYECKass Teopus H3BOIIOLMU. MHUKPOIBOMIONMS W MaKpOIBOJIIOLHUS.
JIBIOKyIIME CUJIBI HBOJIIOLMM, UX BIMSIHUE Ha reHO(OH T nonysaiuu. Jpeild reHoB u ciydaiiHble
HEHAINpaBJIeHHbIE M3MEHEHUs TeHodoHna mnonymsuuu. YpaBHeHHe Xapau—BaiinOepra.
MonekynsipHO-TeHeTHUECKUEe MeXaHW3Mbl 3Bojtoluu. @DOpMbl  €cTecTBEHHOro oT0opa:
JBWDKYIIAs, CTaOWIM3MpyIOLIasi, JAW3PYNTHBHAs. OKOJIOTMYECKOE U reorpaduyeckoe
BugooOpa3oBanue. HampaBnenus u nyrtu sBosmouuu. OopMmbl 3BONIOLMU:  JIUBEPreHIMs,
KOHBepreHuus, napamenusM. Mexanusmbl ananranuii. Kospomronus. Ponbs 3BOMIOLMOHHON
TEOpPUH B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW KapTHUHBI MUpa. MHOroodpaszue opraHu3MoB U
IpUCHOCOOJICHHOCTh OPTaHU3MOB K cpesie OOMTaHMs KaK pe3yabTaT HBOJIONUH. [IpuHIUMBI
Kjaccupukanuy, cucteMaruka. OCHOBHBIE CHUCTEMAaTHUECKHE TPYIIbl OPraHUYECKOro MUpa.
CoBpeMeHHBIE MOAXO0/bI K KIacCU(UKAIIH OPTaHU3MOB.

Pa3BurTne xu3Hu Ha 3emie.

MeTtoabl  IaTUPOBKM  COOBITHI  MPOLUIOTO, TE€OXPOHOJIOTMYECKas IMIKana. [ UmoTe3sl
IPOMCXOXKAEHUS XU3HU Ha 3emiie. OCHOBHbIEC 3Tanbl 3BOIIOIMU Onochepsl 3emun. Kitouesie
COOBITHSI B DJBOJIIOIIMM PAaCTEHUl W IKUBOTHbIX. BbIMuUpaHMe BUAOB MU €ro IPUYUHBL
CoBpeMeHHbIE NPEICTABICHUS O IMPOUCXOXKICHUM uesnoBeka. CHUCTeMaTH4ecKOoe IOJI0XKEeHUe
yelloBeKa. OBoironus dYenoBeka. axkToppl SBONIONMM uenoBeka. Packl uenoBeka, HX
HPOMCXOXKACHUE U €UHCTBO.

Opranu3mbl ¥ OKpYy:Kaomas cpeaa.

Okosorndyeckue (akTopbl M 3aKOHOMEPHOCTM MX BIUSHMS Ha OpraHu3Mbl (TPUHIUI
TOJICPAaHTHOCTH, JUMHUTHpYtome (akropsr). IlpucmocoOieHuss OpraHu3MOB K JEHCTBHUIO
9KO0JIOTHYEcKUX (pakTopoB. buonornyeckue purMel. BzanmoseiictBue 3xoa0ruueckux (hakTopos.
Okonornyeckas Huma. buoreomeno3. Dkocucrema. KoMmoHeHTHI 3KocucTeMbl. Tpodudeckue
ypoBHU. Tunbl numeBsix neneid. [lumeBas cerb. KpyroBopoT BeliecTB W MOTOK 3HEPIrUU B
sKocucTeMe. buoTrueckne B3aMMOOTHOLIEHHSI OPraHU3MOB B 3KocucTeMe. CBONCTBA HIKOCUCTEM.
[IponykTBHOCT, M OHMOMacca 3kocucTeM pa3Hbix THUIOB. Cykueccus. Camoperynsnus
skocucTeM. llocnencTBus BAMSHUS ACATENBHOCTH YEJIOBEKa Ha AKOcHUCTeMbl. HeobxommmocTh
COXpaHeHMsI OMOopa3HOOOpa3Msi SKOCHCTEMBbl. ATpOLEHO3bl, X OcoOeHHOCcTH. YueHue B. U.
Bepnanckoro o Oumocdepe, Hoochepa. 3aKOHOMEPHOCTH CYIIECTBOBaHUS Ouochepsl.
KomnonenTtsl 6uocdeps! 1 ux poib. KpyroBopots! BemecTB B 6nocdepe. buorennas murpanus
atoMoB. OcHoBHbIe OMoMbI 3emin. Posb uenoBeka B Ouocdepe. AHTPONOreHHOE BO3/IEHUCTBHE
Ha Oumocdepy. IlpuponHeie pecypchl U palMOHAIbHOE MPHUPOJIONONIb30BaHUE. 3arps3HEeHue
ouochepsl. CoxpaHeHHE MHOTOOOpa3usi BHJIOB KaK OCHOBA YCTOWYMBOCTH OHOCKhEpHI.
BoccranoBurenbHas skonorus. I[IpoGnemsl ycroitunBoro pasButusi. llepcrekTuBBI pa3BUTHSA
OMOJIOTMYECKUX HAYK, aKTyaJbHbIE TIPOOIEMBbI OMOJIOTHH.

TemaTnyeckoe MIIAHUPOBAHUE YUEOHOT0 MPeIMETa, Kypca

Buosaorus.10 kaace (3uaca B Hepeso, 102 yaca)

Paznen Kou- Tembl Kon- | OcHOBHBIE BUIBI I€ATETHHOCTH
BO BO oOyyaromuxcst (Ha ypoBHE
4aco 4acoB | YHUBEPCAJIBHBIX YUYEOHBIX JIEHCTBUI)
B
BuoJorust 4 Buonorus u ee 1 XapakrepuzoBath «OOIIyI0 OMONIOTHIO» KaK y4eOHBIH mpenmer
00 OCHOBHBIX 3aKOHAX XKH3HU HA BCEX YPOBHSX €€ OPraHU3aLlHH;
KaK HAyKa 1 CBsA3U C IPYyIruMu OOBSCHAT, ponb Ouonorud B (HOPMHPOBAHMM  HAYIHOTO
ee HayKaMH MHPOBO33pEHHsT W BKJIAJ  OHOJNOTHYECKHX  TEOpUH B
’ (hopMupoBaHNE COBPEMEHHON €CTECTBEHHO- HAayYHOW KapTHUHBI
INPpUKJIaAAHOEC MHPa;
JHAYCHHE Ha3bIBaTh HAYKH, TOTPAHAYHbIE C GHONIOTHEH;
dopmynrpoBaTh 3amaud  OOIIEH OWONOTHM, XapaKTEepU30BaTh
buosornueckoe 1 pa3iIMYHbIe BHABI JKHBBIX OPTaHU3MOB; OOOCHOBBIBATH 3HAUYCHUE
pa3H006pa3He Kak OHMOJIOTHYECKOTO  Pa3HOOOpa3usi Uil YCTOMYMBOTO Pa3BHUTHSA
MIPUPOJIBI U 00LIIECTBA Ha 3emIie;
HpO6J'IeMa HaYKI/I OLICHMBATh ATUYECKHE AacIeKTbl HEKOTOPBIX HCCIEIOBAaHUM B
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6I/IOHOPI/II/I 06J'IaCTI/I 6I/IOTCXHOHOFI/IPI (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC
OIUTIOAOTBOPEHUE HAIIPABIICHHOEC HA UBMEHCHUE I'€HOMaA.
Oco3Hanue
LIEHHOCTH
U3YYCHUS
OHMOIOrNYECKUX
BUIOB
[IpakTrueckas
OHOJIOTHSA U €€
3HAYECHUE
Oﬁm“e 10 OCHOBHBIe OHpeIIeJ'IHTI) yHI/IBepCaHI)HI)Ie HpI/BHaKPI JKUBBIX OGBCKTOB,
o OTJIMYATh UX
omoJsioruyec CBOICTBA KU3HU. OT Tell HEXKHBOH TIPHPOIEL,

KHE SABJICHUSA
H METOAbI UX

Ha3bplBaTh OTJIMYHUTEIbHBIC IPHU3HAKH JKUBBIX OOBEKTOB OT
HEXUBBIX;

ornpenesiaTh CYILIECTBEHHBIC MIPU3HAKH TPUPOTHBIX
HCCJIeT0BAHN OUOJIOrMYECKUX CHCTEM, X IIPOLECCHI, 3aBUCHMOCTb OT BHEIIHEH
cpenbl, CIOCOOHOCTh K DBOJIOLMH; ONpPEAeNsTh M CPaBHHBATh
2! MeX1y COOOH  CYIIECTBEHHBIC IPU3HAKM  OMOJOTHUECKUX
Onpez[eﬂeHHe 00BEKTOB M IPOLECCOB, COBEPIIAIONINXCS B KHBOI NPHPOJE Ha
Pa3HBIX YPOBHSX OpraHU3ALHN KU3HH;
IIOHATUA YMETb XapakTepu30BaTh OHOCHUCTEMbI Da3HBIX CTPYKTYPHBIX
GKU3HDBY YpOBHEil OpraHuM3alM{ >KW3HM; IUIAHUPOBATh W  IIPOBOJMTH
— IKCIICPUMEHTBI, OOBSICHATH pE3yJAbTATBl W WX 3HAYCHHE;
OGH.[I/IC CBOHCTBa OIPEENATh BUABI PACTEHUH U JKUBOTHBIX
JKUBBIX CUCTEM —
OMoCHCTEM.
CrpyKTypHbBIE
YPOBHH
Oopranu3anunu
KU3HU
Metoanl
OMOJIOTUYECKHUX
HUCCIEeqOBaHUN
Ornpenenenue
BUJ0B paCTeHI/Iﬁ u
JKUBOTHBIX
YyeHue o 3 CDYHKI_[I/IOHaJ'ILHaSI XapakTtepuzoBath 6nocdepy Kak GHOCHCTEMY H DKOCHCTEMY;

ouocdepe

CTpYKTypa
ouochepsl.

VYuenune B. U.
BepHaznckoro o
onocdepe

O yHKIUU KUBOTO
BEIeCcTBa B
ouocdepe

paccMatpuBaTh OGHochepy Kak 0COOBII CTPYKTYpHBIH YPOBEHb
OpTraHMU3al|y KU3HY;

Ha3bIBATh STAllbl CTAHOBJICHUS M Pa3BUTHUsI OHOChEephl B HCTOPUK
3emutH; pacKpeIBaTh 0coOeHHOCTH yueHus B. 1. BepHaznckoro

0 buocdepe; 0OBIACHATH IPOUCXOXKICHHE U POJIb KUBOTO BEIIECTB
B CYILIECTBOBAaHUHU OHOC(hEpBI; OOBSICHATH CYLIHOCTh KPYTOBOPOTA
BEILIECTB M IIOTOKA SHEPIHHU B Ouocdepe; XapaKTepu3oBaTh U
CpaBHHBATh

THITOTE3bI IPOMCXOXK/ICHHUS )KM3HN Ha 3eMITe; PacKphIBaTh
CYIIHOCTb

SBOIIOIMH 61ocdephl ¥ HA3bIBAT €€ 3TAMbl; AHATHM3UPOBATh 1
OOBSCHSTH POJIb YeTIoBeKa Kak (hakTopa pa3BUTHs GHOChEphI;
Ha3bIBaTh U XapaKTEePH30BaTh CPE/bl )KU3HN Ha 3eMile Kak
YCIIOBHSI OOUTaHHS OPTaHM3MOB; OTIPEIEIISTh 1
KiaccuGUIMpoBaTh IKOIOrHYeckre GHakTophl Cpebl OOUTaHHS
JKUBBIX OPraHM3MOB; aHAJIM3UPOBATh U OLICHUBATD

Bkiaj B. M. Beprazickoro B pa3BUTHE HayKH O 3eMIIe U B
€CTECTBEHHO-

Hay4HYI0 KapTHHY MUPa; IPHMEHSTh METAIPEIMETHBIC YMCHHS
aHAJIM3MPOBaTh, CPABHUBATH, 0000IIATh, JA€TaTh BBIBOJBI H
3aKJIFOYEHHS, T0JIb30BAThCS AMIApaTOM OPUEHTHPOBKH y4eOHMKa;
HIPUMEHSATH YMEHHUSI CAMOCTOSTENBHO HAXOANUTH OHOIOTHYECKYIO
NHGOPMALMIO B Pa3HBIX HCTOYHHKAX (TEKCTe y4eOHHKA,
JIONOJTHUTEIIEHOMN JINTepaType, HHTEPHET-pecypeax.

IIpoucxoxne
HHE KUBOI'0
BellecTBa

I'mmioressl 0
MIPOUCXOXKACHUHI
’KIBOT'O BEII[eCTBA
Ha 3emiie

XapakTepu30BaTh IPOUCXOXKICHUE KHU3HH COTJIACHO
UJICATMCTHYECKOMY BO33PEHHIO; Pa3InyaTh BO33PEHHS YUCHBIX-
MaTepUaTCTOB — CTOPOHHUKOB OMOreHe3a 1 abHoreHesa;
Ha3bIBaTh HMEHA eCTECTBOHCIIBITATENCH, ONIPOBEPTIIHX HIICIO
CaMOIPOM3BOIBHOTO 3aPOXKICHHS JKH3HH

(®. Penu, M. M. TepexoBckuid, JI. [Tactep), 1 onuchIBaTh




CoBpeMeHHbIE
TUTIOTE3bI O

TIPOBEACHHBIC

HMH SKCIIEPUMEHTBI; aHAJIM3UPOBATh U OLICHUBATH I'MIIOTE3bL
TMAHCIICPMUA U CTAIIMOHAPHOTO COCTOAHUA. OOBACHITH OCHOBHBIE
TIOJIOKECHUSA COBPEMEHHBIX T'MIIOTE3 O MMPOUCXOKACHUM KU3HU (A

BO3HHKHOBCHUU .
W. Onapuna u 1. XonzaeitHa); Ha3bIBaTh SKCIIEPUMEHTHI,
JKU3HU. JIOKa3BIBAIOIIIE BO3MOXKHOCTh BOSHUKHOBEHHS OPTaHHIECKHX
Hpe JILICTOPHUS COCIMHEHMIT B yCIIOBUSX NEPBOOBITHON 3eMin;
OOBSCHSTH POJIb OHOJIOTHH (GOPMUPOBAHUN HAYIHOTO
MMPOUCXOKACHUA MHPOBO33pEHHsI, BKJIaja OHOIOTHYECKUX TEOPHIl B
SKMBOTO Ha 3eMie (hopMHpOBaHIE COBPEMEHHOMN €CTECTBEHHOHAYYHOH KapTUHBI
MHUpa; CPaBHHUBATb U MOSICHATH 3aKOHOMEPHOCTH PA3BUTHUS )KH3HU
dusuko- Ha IUIaHETe, MIUTIOCTPUPOBATh
XAMITUecCKast gpoueccu KOHKPETHBIMH [IPHUMEPaMH; CPABHUBATh Pa3HbIC
MOJIOTHYECKHE O0BEKTHI U ABJICHUS, HAXOAUTb Y HUX YEPThI
SBOJIIOLIUA CXOZICTBA U PA3JINYNS;
OIMCHIBATh M XapPaKTEPU30BaTh IPUPOJIHBIC SBJICHHUS B IIEPHOJL
TTaHCTRI CTaHOBJICHHUSI TTAHETHI 3eMIIs; YCTaHABINBATh B3AUMOCBA3H
3emis. MEXIy COCTOSHHEM CpeJibl U 9BOIoNueil reocdep MOIomgon
Tamsl IUIaHEThI; PabOTaTh C Pa3HBIMM UCTOUYHHKAMH OHOJIOTHYECKON
uHGOPMALMU: HAXOJUTH OUOIOTHYECKYIO HHDOPMALHIO B
BO3HHUKHOBCHUA Pa3IMYHBIX HCTOYHHUKAX; aHAJM3UPOBATh I'€OXPOHOIOTNYECKHE
JIaHHBIC, BBIYICHATH PEACTABUTENICH KUBOTO, XapPaKTEPHBIX JUIS
KHM3HU Ha 3emiie P pairep
. Pa3HBIX 3p
buonornueckas
9BOJJIFOLIUA B
pa3BuUTHH
onocdepsl.
XpoHoaorus
Pa3BUTHA XU3HU
Ha 3emie
Buo cq)ep a BI/IOC(I) epa Kak Onpenensts CylecTBEeHHbIE IPU3HAKH OMOJIOrNYECKUX 00bEKTOB
u
KakK rio0abHas IPOLIECCOB, COBEPIIAIOIIMXCS B KUBOIl PUPO/IE HA PA3HBIX
rJ100aJIbHAA ouocucreMa YPOBILIX
OpraHM3alUK KU3HHU; CPAaBHUBATH MKy COOOM HOHSTHS
ouocucremMa " DKOoCcucrema. «OHOCHCTEMAY U «IKOCHCTEMay; MPUBOIHUTH I0KA3aTEIbCTBA
prFOB opoT (aprMCHTaHI/Iﬂ)V 5 3
€IIMHCTBA )KUBOI M HOXKNUBOW MIPUPOJIBI, B3aHMOCBSI3EH
BCIICCTB B OpraHu3MOB
6110 C(b epe U OKpY’Kalolleil cpe/ibl, HEOOXOAUMOCTH COXPAHCHHS
MHOro00pa3sus
HpI/IMepLI BUJIOB U DKOCHCTEM JUIsl yCTOUUUBOCTH OHOChEphI;
XapaKkTepH30BaTh
Kpyroeopora [PHU3HAKH YCTOMYMBOCTH GHOCHEpPBI, OOBACHITH MEXaHU3MBI
cToitunBocTH Grochepsl
BCIICCTB B ycTOM [§ D
o6uocdepe.
Mexanusm
YCTONYUBOCTH
ouochepsl
Y CII0BHUS VCIOBUS KU3HU BBISIBIAT IPUCTIOCOOUTENBHBIC IPH3HAKH OPTaHH3MOB,
00HUTAIONINX B
/KNU3HU B Ha 3emie. YCIIOBHSIX OHPEACICHHON CPe/Ibl )KU3HH, U OOBIACHATD HX
ou OC(l) epe 3HaYeHHE; CPAaBHUBATH PA3JIMYHBIC OOBEKTHI H SIBIICHHS IPUPOJIBI,
HaxXOAUTh UX 00IMe CBOICTBA, 3aKOHOMEPHOCTH Pa3BHTHS,
DKOIOTrHYeCcKHre (hOpMyYITHPOBATH BBIBOJIBL;
(1) aKTOPBI U UX CIPaBOYHHKAX, CIIOBAPSX, HHTEPHET PECYpCax); aHAIH3UPOBATh U
OLICHHBATh HH(POPMALIUIO, MPEOOPA30BHIBATE €€ U3 OJHON (HOPMBI
3HA4YCHUC B IPYTYIO; BBISIBIISITH IPHUCIOCOOUTENbHBIE IPU3HAKKA OPTaHU3MOB,
YeoBEK KaK 00MTAIOIINX Bv YCIIOBUSX
OMPEACICHHON Cpe/ibl )KU3HHU, 1 OOBSICHATH NX 3HAUCHHE;
KUTCIIb MPOBOIUTH AHAIIU3 U OLIEHKY TT100aIbHBIX 9KOJOTHUYECKHX
p y
610C (b eDEI npo6JIeM ¥ MyTel UX pelIeHHs, ITOCIEICTBII aHTPOIIOTeHHOM
p JIeITEIbHOCTH B OKpYXKarollleil cpesie, Ype3BbIuaiiHbIX CUTYaIHi
OcobeHHOCTH MPUPOJHOTO U TEXHOT€HHOT'O XapaKTepa, Ononornieckon
oHoC (b ePHOTO nH(}OpMAaLHH, TTOIy4aeMO! U3 Pa3HBIX HCTOYHHKOB;

YPOBHSI JKUBOU
MaTEepUHU U €ro
poib B
obecrieyeHnn

XapaKTePU30BaTh YPOBHEBYIO OPTraHH3AIUIO KUBOH IIPUPOMBL,
OTIIMYHTENbHbIE IPU3HAKH TI00ANBHON OHOCHCTEMBI
9KOCHCTEMBI — OHOC(EPHI; BBISBIATH HPHINHHO-CIICICTBEHHEIC
CBSI3H, CPABHHUBATH PA3IUYHBIC SBICHUS IPUPOMIBI, HAXOIUTH UX
o0mIHe 3aKOHOMEPHOCTH, Pa3IHIys, (OPMYIUPOBATH BEIBOABL.




JKU3HU
Ha 3emiie

BzanmooTHOIIEHN
s 4eJIOBEKa U
MIPUPOJIBI KaK
dakTop pa3BuUTHs
orocdepbr

IIpupoanoe
C000I11IeCTBO
KaK
onoreoneHos
"
IKOCHCTEMA
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Buoreonenos xak
onocucreMma u
DKOCUCTEMA

Kounnennus
YKOCHUCTEMEI.

IIpuponnoe
COO0OILIECTBO U
KOHIIETIIIHS
OHMOreoneHos3a.

Apyrue
XapaKTCPHUCTUKHU

OHoreoreHo3a

Tpoduueckas
CTPYKTypa
OnoreoneHosa
(3KOCUCTEMBI).

DKOJIOTUUECKUE
MIUPAMHM/IBI YUCEIT

Crpoenue
ouoreoreHo3a
(3KOCUCTEMBI).

DKOJIOTUYECKUE
HUIIY B
OHOreoIeHO3€e

CoBMecTHas
JKW3Hb BUIOB B
OHMOreoIeHo3ax.

[Tpucnocobnenue
OPraHU3MOB K
COBMECTHOM
JK1U3HU B
OMOTeoLIeHO3aX.

Ycenosus
YCTOMYMBOCTH
OHOreoIIeHO30B

3apoxaeHue u
CMEHa
OHOreoIeHO30B.

Cyrounble u
CE30HHBIC
W3MEHEHUS

XapaxkTepnu30BaTh CTPOCHHE U CBOMCTBA OMOreOIeH03a Kak
HPHUPOAHOTO SABJICHUS; ONPEALIATH OHMOreoLeHo3 Kak OHocHCTEMY
1 9KOCHCTEMY;

PacKpBIBAaTh yUEHHE O OHOreOIeHO3e U 00 IKOCUCTEME;

Ha3bIBaTh OCHOBHBIC CBOICTBA M 3HAYEHHE OMOTCOLEHOTHYECKOTO
CTPYKTYPHOTO yPOBHsI OPTraHN3ALMH KUBOH MaTepuHu B IPHPOJIE;
PAacKphIBaTh CTPYKTYPY M CTPOCHHE OHOr€OLeHO3a;
XapaKTepH30BaTh 3HAYEHUE IPYCHOTO CTPOCHHs OMOTeOLeHO3a,;
OOBACHATH OCHOBHBIE MEXaHH3MBbI YCTOHYMBOCTH OUOI€OLEHO03a;
CpPaBHUBATh YCTOHYNBOCTH €CTECTBEHHBIX SKOCHUCTEM C
arpo3KOCHCTEMaMU; OOBSACHATH POJIb

OMOreoIeHO30B B 3BOJIOLMH )KHBBIX OPIraHU3MOB;

PacKpBIBATH MPOLIECC CMEHBI OHOI€OLCHO30B, Ha3bIBATh IPHYNHBI
CMEHBI, XapaKTePU30BaTh MOHITHE «CYKIECCHs»; CPABHUBATH
HEePHOMYECKHUE H3MEHEHHUS M CMEHY OMOTCOLIEHO30B; OIPEIEIATh
U KIIaccU(UINPOBATh pa3zHOOOpa3ne OMOTreoeH030B Ha 3eMile;
CpaBHHUBATH OMOCHCTEMBI OHOreoLeH03a U OHOC(EpHI; COCTaBIATh
CXEMBI

LeTeii TUTaHNs B 9KOCHCTEMAX; BBISBIISITH aHTPOIIOTCHHBIE
W3MCHEHUSI

B OHoOreoleHo3ax; 060CHOBAaTh COOCTBEHHYIO IO3ULIUIO 10
OTHOILEHHUIO K 9KOJIOTHYECKHUM IIPOOIeMaM ¥ IIOBECHUIO B
TIPUPOJIE;

HPUMEHATH METANPEIMETHBIC YMCHHS [0JIb30BAaThCS alapaToM
OPUEHTHPOBKH YYEOHUKA; [IPOSIBISTH KOMMYHHKATHBHbIE
KOMITCTEHTHOCTH

IIPU COBMECTHOI paboTe ¢ COy4eHUKaMH B MAJIOW IpyIIIe, B Iape,
B JIUCKYCCHH
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OHMOreOEeH030B

buoreonenos kak
0COOBI YPOBEHB

Oopranu3alnuu
JKU3HH
MHOFOOﬁp a3 | 8 MHOF006p asue XapaxkTepnu30BaTh OCOOCHHOCTH CBOMCTB BOJHBIX 9KOCHCTEM,
CpPaBHHMBATh MOPCKHE H IPECHOBOHBIE 9KOCHCTEMbI, 00BSCHSTH
ne 6I/IOFCOHCH030B POJIb IUIAHKTOHA U OEHTOCA B THAPOIKOCUCTEME; BBIIEIATH
OMoreoneHos (BKOCI/ICTGM) CYILLIECTBEHHbIC PU3HAKN H3Y4aeMbIX OHOIOTHYECKHX OOBEKTOB 1
SIBJICHHUH, BBISIBIISITh HPU3HAKH HX CXOACTBA M PA3IIMYML,
OB M UX OOBACHATH MX PUYHHBI, AHAIM3UPOBATH, CPABHUBATH U
JHAYEeHHe OLICHUBATh 3HAYCHHE MHOTO00OPA3Us €CTECTBEHHBIX
6HOreoneH030B 111 OMocephbl U YeIOBEYECTBA; IaBaTh OLCHKY
MHoroo6pa3He POJIH YeNIOBEeKa B CYLIECTBOBAHUH arpoOHOLIEHO3a, CPAaBHUBATH
ouore OIICHO30B arpoOUOIIEHO3 C €CTECTBEHHBIM OHOTEOIICHO30M; OOBSCHATH POJIb
OMOJIOrHH JUISL IPAKTHYECKON AESTeIbHOCTH JII0/ICH U ONPeaeNsiTh
Cylin COOCTBEHHYIO HO3HLHIO 10 PELICHUIO YKOJOTHIECKHX PObIIeM;
% CKYCCTBEGHHbIE XapaKTepU30BaTh CYLIHOCTh SKOJIOTMYECKUX 3aKOHOB, OLICHUBATh
6 HPOTHBOPEYNE, BOSHUKAOIIEE MEX/LY IIOTPEOHOCTSMH YelIoBeKa 1
HOT€OLCHO3bI — pecypcamu IpUpPOIb
arpoOHOIICHO3BI
HpHpO,I[OHOJ'IIBOB
AHHC B UCTOpUHA
YeJIOBECYECTBA
DKOJIOTHYECKUE
3aKOHBI
IIPUPOAOIIOTB30BA
HHUA
Bua u 13 Bu 1, ero Onpeaeivm) TIOHSTHE «BHJ1; XapaKTCPH30BATH KDHTECPHH BUJIA 1
ero CBOHCTBA KaKk OMOCHCTEMbI; BBISIBIISITh U CPABHUBATH CBOWCTBA
BI/IJI005P330B KpUTCPpHUU U PasHBIX BUJOB OJIHOTO POJIa HA PUMEPAX OPraHU3MOB CBOEHt
aHue CTPYKTypa MECTHOCTH; O0BSCHSTH 3HAYCHHE PENPOLYKTHBHOIO KPUTEPUsl B

[Tonynmanus xkak
dbopma
CyILIECTBOBaHUS
BHJA.

[Monmynsums —

CTPYKTYpHas
eIMHULIA BUJA

[Honmynsauums xkak
CTPYKTYPHBII
KOMITOHCHT
OuoreoleHo3a.

[Honmynsauums xkak
OCHOBHAas
eIMHHUIIA
SBOJIIOIHH.

MuxkposBoironus
U (aKkTopbl
SBOJIFOLIAH.

JBYoKyImuii u
HaIIPABJIS IO

dakrop
HBOJIIOLIMH.

DopMBbI
€CTECTBEHHOT'O
otbopa.

COXpaHEHNH FeHETHYECKUX CBOWCTB BUJIA; aHATM3UPOBATh U
OLICHUBATb NIPUYHMHBI OJUTHITHYHOCTH BUJIA; XapaKTePU30BATh
HOMYJISILHIO KaK CTPYKTYPHYIO IMHHUILY BUJIA; JIeNaTh
HaOJII0ZICHHS B XOZI€ BBIIOJIHEHH 1a00paTOpHON paboThI

¢ repOapueM, )KUBBIMH KOMHATHBIMH PaCTEHHUSIMHU U KOJUIEKITHIMU
JKYKOB; (DMKCHPOBATh U 0OCY)KAATh Pe3yJIbTaThl HAOMIOAEHHH,
JIeNaTh BHIBOJIBI; ONPEACIATD MOHATHE CIIOMYIISIIH;
XapaKTepU30BaTh MOITYJHIIHIO Kak OMOCHCTEMY; Ha3bIBATh
0COOEHHOCTH TPYIIOBOTO CIOCO0a KU3HU 0CO0EH B MOIYJISILINY;
OOBSICHATH MOHSATHS «OKU3HEHHOE MPOCTPAHCTBO MOIYJISIIIUNY,
«IHCIIEHHOCTD TOIYJISIIUIY, «IIOTHOCTD ITOITYIISIITUID;
QHAIM3HPOBATh M OLICHUBATH (PYHKIMOHAIBHO-9HEPIETHYECKYIO
POJIb TOMYJISAINK KaK KOMIIOHEHTa OHOTe0IIeH03a Ha KOHKPETHBIX
IpHMepax BHIOB CBOEI MECTHOCTH; PaCKPHIBAaTh OCOOCHHOCTH
TOIYJIAIMN KaK TeHETHIECKOH CHCTEMBI; OOBSICHITH TEPMHHBI
«0COOBY, KTEHOTHUID», «T€HO(DOH»; aHATU3UPOBATH U OOBICHATH
MHKPOIBOJIIOIUIO KaK IPOLiecC H3MEHEHNUs reHo(oH1a
TIOIYJIAIMH; ONICHIBATE BHIBI II0 MOP(OIOTHIECKOMY KPUTEPHIO;
BBISIBIISITH apOMOP(O3bI U NIHOANANTALMH Y PACTCHUIT 1
JKUBOTHBIX; CPaBHHBATE (POPMBI €CTECTBEHHOTO 0TOOpa CIIOCOOBI
BUI000Pa30BaHUsT; OOBSICHATE NPOLECC MOSBICHAS HOBBI BUJIOB
(BHI1000pa30BaHKE); XapaKTEPU30BaTh BHUJI U TMOIYJISIINIO KaK
OHOCHCTEMBI; OTIPEAEISIT MOMYIALHIO KaK TeHETHIECKYIO
CHCTEMY ¥ KaK e[MHUILY SBOJIOIN; aHAJM3UPOBATH U OI[CHUBATh
POJIb TOMYJISIUY B TIPOLIECCE IBOIIOLMH; OOBSICHATH 3HAUYCHHE
TeTepOreHHOCTH NMPUPOAHBIX MOITYJISIIHI BU/Ia; XapaKTepHU30BaTh
CYIIHOCTH MUKPO3BOJIIOIHY;

QHAIM3HPOBATh M OLICHUBATH POJIb BOJIOLMOHHBIX (haKTOPOB B
IpoIeccax MUKPOIBOIOINH; MOJEIHPOBATH HPOLIECCHI
MHKPOIBOJIIOIINH B 3aBHCHMOCTH OT YCJIOBHH CYIIIECTBOBAHUS
HOMYJISIIHI BU/IQ; BBIABIISITh M aHATM3UPOBATH PUYHHEI
00pa30BaHKs HOBOTO BH/IA; PA3JIMYaTh ¥ XapaKTepHU30BaTh
reorpadyecKuii 1 OHOJIOTHIECKHUiT CIIOCOOB! 00pa30BaHMs HOBBIX
BU/IOB; IPHBOHUTH IIPUMEPBI BEIMEPIINX BH/IOB M HAXOISIIUXCS
TIO/T YTPO30H BEIMUPAHH; HA3bIBaTh U OOBSICHATH HPHINHEI
BBIMHPAHUsI BUJIOB
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UckyccTBeHHBIN
0TOOp U €ro poib
B YBEJIHMUCHHUH
OHMOJIOTUYECKOTO
pa3HooOpa3us Ha
3emute.

BunoobpazoBanu
¢ — Hponecc
YBCIIUYUCHUA
BUJIOB Ha 3emJie
Hp OMCXO0KIe 7 HpOI/ICXO}K TICHUE XapakTepru3oBaTh OCOOCHHOCTH U ATAIlbl MPOUCKOMKICHHS
YHHKaJIBHOTO BHIA Ha 3emite — YenoBeK pa3yMHBIi; OpeensiTh
HHE M 3TalbI YCJIOBCKaA. MECTO YENIOBEKA B CHCTEME JKUBOTO MHUPA; aHAIM3UPOBATh U
IBOJIIOLIMHT CpaBHUBATh IUIIOTE3bI O IPOUCXOXKICHUN YEIIOBEKa
COBPEMEHHOTO BH/1Q; aHAJIHU3UPOBATH POJIb
YyeJ10BEeKa MHKPOOBOJIIOIINH KaK MEXaHU3Ma aHTPOIIOTeHe3a; Ha3bIBaTh
HCTOpI/I q PaHHUX NPEKOB YEIOBEKA; BBIABIATE CXOACTBO U Pa3InyMs
YeJIOBeKa ¥ )KMBOTHBIX; Ha3bIBATH OCHOBHBIC CTa UK MPOLIECcCca
CTaHOBJICHUA CTAHOBJICHHUSI Y€JI0BEKA COBPEMEHHOT'O TUIIA; HA3bIBATh
BUJA Homo MIPOrPECCUBHBIE OCOOEHHOCTH NpeICTaBUTEINIeH Bia YeoBek
N Ppa3yMHBIH [10 CPABHEHHIO C APYTHUMH IIPEICTABUTEISIME POJia
Saplens. YesioBek; XapaKTepH30BaTh OOLLYIO 3aKOHOMEPHOCTD
OcoBGeHHOCTH 9BOJIIOLUH YEJIOBEKA; OOBSCHATH HPUUMHBI BOJIIOLMH BUIOB U
4eJI0BeKa, €IMHCTBO YEIOBEUYECKHX PAC; PaCKPhIBaTh
SBOJIFOIIUH 0COOEHHOCTH ¥ 3HaYEHHE MOITY IAHOHHO-BHIOBOTO
YeJIoBeKa CTPYKTYPHOTO yPOBHS OPraHU3ALUK KUBOH MaTepHy;
. apTyMEHTHPOBATh CBOIO TOUKY 3PEHHS B XOJI€ UCKYCCHH 10
YejioBeK Kak 00CYKIACHHIO IPOOJIEMbI COXPAHEHUsI IPUPOIHBIX BUIOB
YHI/IKaJ'ILHHﬁ BUJ
JKUBOM
IIpUPOAEI.
Pacel u runoressl
ux
MMPONUCXOKIACHUA.
[Taneomutrnyecku
€ HaXOAKH Ha
TCPPUTOPHUN
Poccun
yl{ eHue 06 11 I/ICTOpI/I q XapakTepu30BaTh OCHOBHBIE MIEH 3BOMIOIMOHHON Teopuu XK. b.
Jlamapka, BBISBIISIT OMIMOOYHBIE IPECTABICHHUS JAHHOTO
9BOJIIOLIHNH U pa3BUTHA YUYEHOTO U O0BSICHATH IPUYUHBI UX BOSHUKHOBEHNS;
ero IBOJTFOITMOHHBIX XapaKTepHU30BaTh SBONONHOHHYO Teoprio Y. JlapBrHa; H3naraTh
o HCTOPHIO Pa3BUTHS BOJIFOIHOHHBIX UJIEH; YCTaHABINBAT
3HaAYCHUE niacu. JIBYDKYIIIHE CHIIBI BOJIOLIMH, €€ IyTH 1 HAMPABIIECHHS; HA3bIBATh
DBOJIIOLIMOHHAS OCHOBHBIE 3aKOHOMEPHOCTH U PE3yJIbTaThI SBOJOLNH;
XapaKTepU30BaTh CHCTEMY JKMBBIX OPraHM3MOB KaK Pe3yJIbTaT
TCOpUA Y. SBOJIOIUH Ha 3emiie
[apBuHa u ee
3HA4YCHHC.
CoBpeMeHHOe
yueHue 00
9BOJIFOLINH.
I[OKEB aTeIbCTBA XapakTepu30BaTh yciIoBus nossieHus teopun Y. lapBuna,
o 3HaYeHME FBOMIOLMOHHON Teopun Y. [lapBuHa B HayKe;
SBOJHOIIUHN KUBOU aHaIU3MPOBATh U OLICHUBATH BKJIAJ Pa3IMIHBIX oOnacTeit
IPHPOIBI OUOIOrHH B CO3/IaHHE COBPEMEHHOM TEOPUH IBOIOLNH,
XapaKTepU30BaTh COJEPKAHNE M 3HAYCHHE COBPEMEHHON TEOPUH
OCHOBHBIC 9BOJIIOLUH; OOBSCHITE POJIb M BKJIA] OHONOTHYECKUX
HanpaBJIeHHs Teopuil B HOPMUPOBAHKE COBPEMEHHOI €CTECTBEHHOHAYUHO
KapTHHBI MUPa; OOBSICHATH POJIb 3HAHUH 00 OCHOBHBIX
9BOJJIFOIIMH HampaBJICHUSX 3BOJIIOIMU B (JOPMHPOBAHHHU €CTECTBEHHOHAYYHON
OCHOBHBIE KapTHHBI MUPA; XapaKTePH30BaTh 3aKOHOMEPHOCTH 3BOJIIOLHH,
OOBSCHATH POJIb €CTECTBEHHOTO 0TOOPA B MPOLECCAX IBONIOLNH,
3aKOHOMCPHOCTHU HPHBOIHUTH IPHUMEPBI IPOTPECCUBHOTO YCIOKHEHHUS (hOPM KU3HH;
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U pe3yibTaThl
SBOJIIOLIUU.

Cucrema JKUBBIX
OpPraHU3MOB KakK
pe3ynbTaT
npoiiecca
SBOJIFOLIMHK Ha
3emue.

HoBas cuctema
OpraHUYECKOro
MHpa.

OcobeHHOCTH
HOMYJISILIHOHHO-
BHJOBOI'0 YPOBHSI
JKA3HH

XapaKTepH30BaTh KPYIHbIC TPYIIIbI (TAKCOHBI) SYKAPHOT;
ONPEAEIATh CYIECTBEHHBIC TPH3HAKH TTOMYJIALIMOHHO-
BHJIOBOTO YPOBHSI OpPraHM3aL{H )KH3HH, XapaKTCPU30BATh
KOMITOHEHTBI, IPOLIECCHI, OPraHU3alHI0 1 3HAYCHHE JAHHOTO
CTPYKTYPHOTO yPOBHS JKHU3HH, YMEHUE CPAaBHHBATh MEXK/IY COOOM
Ppa3IMYHbBIEC CTPYKTYPHBIC YPOBHU OPraHU3ALUK JKU3HI

Coxpanenne |6 3HaueHue 1

Onopa3Hoodp U3Y4EHUS

asus HOMYJISILUN U

HaCYLIHAasA BUJIOB.

3aja4a

YyeJi0Be4ecTB

a
I'enodonn u 1
OXpaHa BHJIOB.
[IpobGnema 2
yTpaThl
OMOJIOrMYECKOro
pa3zHooOpasusi.
Bcemupnas 2
CTpaTerus
OXpPaHBI
HIPUPOIHBIX
BUJIOB

Peratp 3a1auu OXpaHbl IPUPOABI IPH OOIEHUH C OKPYXKaIOLIEeH
Cpeloii, HCTIOIB30BaTh PHOOPETEHHbIE 3HAHUS I YMEHHUS 110
OMOJIOTHH B IPAKTUYECKOH NEATEILHOCTH U OBCEIHEBHOM
JKM3HH; XapaKTepPU30BaTh IOHATUE «yCTOMUHBOE Pa3BUTHEY,
CPaBHUBATH MOHATHS «PEIKHE BUIBI» U «HCUE3AIONINE BHIBI»;
00BsICHATH 3HaUeHHe KpacHo# kHUrn

Buogaorus.11 kaace (3uaca B Hepeso, 102 yaca)

Paznen Kon- TeMnl Kom- | OcHoBHEBIE BUABI AEATEILHOCTH
BO BO oOyyaromuxcst (Ha ypoBHE
4aco 4acoB | YHUBEPCAJIBHBIX YUYEOHBIX JIEHCTBUI)
B
Kupoii 8 OpFaHI/I3M Kak 1 XapaKkTepr30BaTh CTPYKTYPHBIE YJIEMEHTBI, OCHOBHBIE IPOLIECCHI
OPraHM3MEHHOTO YPOBHS KU3HU. [[pHBOANTH KOHKPETHBIE
OpraHusm ouocucrema. HPUMEPHI IPOSIBICHUS CBOICTB KU3HH HA OPTaHH3MEHHOM
KaK ypoBHe. CpaBHUBAaTh OCOOCHHOCTH OPTaHU3MEHHOTO YPOBHS
SKU3HU C 0COOEHHOCTSIMH OMOC(EPHOTr0 U OMOTEOIICHOTHYECKOTO
omoJiornuec YpOBHEil. AHATN3UPOBATH J{BYHANPABIEHHOCTD KU3HU
Kas OpraHu3sMoOB 1 00BLACHATE €€ 3HAaYeHHE JUIST DBOJIFOIMHA.
OHeHI/IBaTI) 3HA4YCHUEC OPraHU3MECHHOI'O YPOBHS KU3HU B
CHCTEMA npupose. ONpeaensaTh MOHATHE «OPTaHU3M». XapaKTepu30BaTh

Opranusm Kak
OTKpBITast
ouocucTeMa

OpraHu3M Kak 6rocrcteMy. Ha3bIBaTh CylieCTBEHHbIE TPU3HAKH
OHOCHCTEMBI «OpraHu3M». AHAIU3HPOBATh U OLICHUBATH POJIb
JIIEMEHTOB OHOCHUCTEMBI «OPTAHH3M» B €€ JKH3HEICATEILHOCTH.
ApryMEeHTHPOBATh OTKPHITOCTE OHOCHCTEMBI «OPTaHU3M».
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Hpoueccm OnpenensTh MOHATHE «TOMEOCTa3». XapaKTepH30BaTh MPOLIECCHI
PEryIsiiy PaCTUTENBHOTO U )KHBOTHOTO opranu3Ma. CpaBHUBATh
KUBHCACATCIIbHOC IIPOLECCHI PETYISIIH Y MHOTOKJIETOUHBIX U OJHOKICTOYHBIX
TH opraHu3MoB. Ha3bIBaTh 1 00BSICHATH CyIIECTBEHHBIEC TIPU3HAKU
OJIHOKJIETOYHBIX OPraHM3MOB. XapaKTepH30BaTh
OJHOKJICTOYHBIX TIPOLECCHI JKH3HEAESTEIbHOCTU OJHOKIETOUHBIX OPIaHU3MOB.
OPraHU3MOB. CpaBHMBATB MPOLIECCHI MHHONUTO3a U (paronuto3a. OOBICHATH
= 3HaYeHHe OTKPhITHs (aronuTo3a Y. M. MeyHUKOBBIM 1St
CBolicTBa MOCTPOGHUS TeOpUH HMMyHHTeTa. OOBSICHATH POJIb OPTaHOUIOB
MHOTOKIETOYHBIX OJIHOKJICTOYHBIX OPraHH3MOB
B MX NEPEJBIKCHUH. AHAIU3UPOBATh U OLCHUBATH POJIb TAKCHCA
OpTraHnu3MOB. Y OHOKJIETOUHBIX OPIraHU3MOB. XapaKTepH30BaTh POJIb
TpaH CIIOPT OJIHOKJIETOYHBIX OPraHM3MOB B IIpUpojie. XapakTepH3oBaTh
MHOroo0pa3sue MHOIOKJIETOYHbIX Opranu3MoB. [IpuBoauTs
BCIICCTB B X KUBOM IPUMeEpHI CIIeNUaNN3ay TKaHeH 1 OpraHOB y PaCTeHUMH, TpuOoB
1 )KUBOTHBIX. XapaKTepU30BaTh 3HAUYCHHUE
OpraHu3Me. oOmeHa BeliecTB. CpaBHUBATh PE3yJIbTaThl IPOLIECCOB
Cucrema OpraHoB aCCUMWJIALIUM U AuccuMuisinuy. HaspiBaTh BakHelIe
HPOLIECCHI ACCUMUIISILIMU. XapaKTepU30BaTh U CPAaBHUBATD
MHOTOKIICTOYHOI'0 adpOOHBIN U aHA3POOHBII THIIBI OOMEHA BEIIECTB Y OPraHU3MOB.
OopraHusma HasbIBaTh ¥ KpaTKO XapaKTEpU30BaTh CUCTEMBI OPIaHOB
P erymsuus JKHBOTHOT'O OpraHu3Ma. APryMEHTHPOBATh CIIOKHOCTh CTPOCHHS
U Crienu(pUUHOCTD KUSHEAESATEIBHOCTH MHOTOKJIETOYHOTO
nponeccoB opraHu3Ma. ApryMeHTHPOBaTh HEOOXOAUMOCTh IUTAHUS ISt
OpraHU3MOB.
KUSHCICATCIIBHOC Ha3bIBaTh THIIBI MUTAHUS OPraHU3MOB M MILTFOCTPHPOBATH HX
TH npuMepamu. CpaBHUBATE CIOCOOBI OYYSHUS ITNTATENbHBIX
BEI[ECTB BOJOPOCIISIMU U BBICIIMMH PACTEHUSIMHL.
OpraHu3MoB XapaKTemeBZTb MHOroo0pasue CHSCOGOB JOOBIBAHUS UM Y
MHOTOKJIETOYHBIX KUBOTHBIX. [IpHBOIUTH
IIPHMEPHI )KUBBIX OPIraHU3MOB C PA3IMYHBIMH TUIIAMHU MHTAHHS
Pa3sMHOKEHH PasMHOXEHME XapakTepnu3oBaTh Pa3MHOXKEHHE OPraHU3MOB KaK UX
caMoBocCIIpon3BeneHre. Ha3pIBaTh OCHOBHBIC THIIBI Pa3MHOXKEHUS.
€ U pa3BUTHE OpPraHn3MoOB. IIpHBOAUTL KOHKPETHBIE PUMEPHI Pa3HBIX (opM Gecronoro
OpPraHHU3MOB Pa3MHOXEHUs y PaCTEHUH U KUBOTHBIX. OOBSACHATD NOHATHS
KIIOH» U «KJIOHHpoBaHHey». OLleHNBaTh 3HaYeHHEe OECIIoNoro
Pa3MHOMKEHHUS JUTS IPUPOJIBI U JUIS YeToBeKa. XapaKkTepu3oBaTh
OMOIOrMYecKOe 3HAYCHUE TT0JIOBOTO PA3MHOKEHUS H
orutonoTBopeHust. OOBICHATH CBOHCTBA 3UTOTHI. BBIABIATH
OHJIOI{OTBOpCHI/Ie CYIIECTBEHHBIE NPU3HAKH PA3JIMYHMS [10JI0BOTO U OECIONoro
U ero 3HaYCHMUE. pa3MHOXeHUs. PackpbiBaTh OMOJIOrHYECKOE PEUMYILECTBO
TI0JIOBOTO Pa3MHOXKEHHS.
I/IH,I[I/IBI/I,I[yaJ'IBHOC XapakTepu30BaTh Ha KOHKPETHBIX IPUMEPAX HOHATHUS IOI» U
pasBuTHE «110110BO# HpH3HAK». OOBSACHATH POJIb EPBHYHBIX H BTOPHYHBIX
TIOJIOBBIX TIPU3HAKOB B TIPOLiECCax XKU3HEAEATEILHOCTH
MHOTI'OKJICTOYHOT' O SKUBOTHBIX. OTpe/ieNsiTh NOHITHE «OIUIOJOTBOPEHHUEY.
OpraHu3Ma — XapaxkTepnu30BaTh 3UTOTY KaK Ha4aJbHBII 3TAIl )KU3HU OpPraHU3Ma.
Pa3nuyaTh Hapy)XHOE H BHYyTPEHHEE OILUIO0TBOPEHHE, IPHBOIANUTE
OHTOI'CHEC3 KOHKpETHbIE IPUMEPBI. ApryMEHTHPOBATh IPEUMYIIECTBa
BHYTPEHHETO OIIOAOTBOPEHUS Tepest HapyKHbIM. [IpuBoauTh
Pocr n PasBUTHC IIPUMeEpHI HCHOJIb30BAHMS HCKYCCTBEHHOTO OIUIOOTBOPEHUS B
OopraHu3Ma PacTEHUEBOICTBE M )KUBOTHOBOJICTBE. XapaKTEPU30BaTh 3Tallbl

JIBOHHOTO OTLIOZOTBOPEHHS Y IIBETKOBBIX PACTCHHUIT H €ro
Ononorndeckoe 3HadeHne. ONPENENATh TTOHATUS KOHTOTEHE3),
«Mbpuorene3y. HazpiBaTh neproasl oHTOreHe3a. HaspisaTs
HepBHYHbIC KIICTKH, 00pa3yIONMecst IPU ICICHUH 3UTOThI B
HayJaJie pa3BUTHs HOBOTO OpraHn3Ma. XapaKTepH30BaTh 3TAIIbI
aMbproreHesa (IpoOieHne, TacTPYISIIUIo, T PepeHITHALHNIO).
OOBSICHATD 3aBUCUMOCTb Pa3BUTHS SMOPUOHA OT Ha-
CJIEICTBEHHOIO MaTepuasa H yCIOBUM BHEIIHEH CpeIbL.
XapakTepn3oBaTh 0COOCHHOCTH Pa3BUTHsI OPTAHH3MOB B
HOCTIMOpHOHANBHBIIT Teprof. CpaBHUBATbH CTANK PA3BUTHUS
OPraHM3MOB C ITOJHBIM H HETIOJIHBIM IIPEBPALICHACM.
AHaTM3UPOBATh CTAJAUH Pa3BUTHUS 3apOJIbIIIa

Y 03BOHOUHBIX. POpMyIupoBaTh 3aK0H bapa. BeiABIsATH
3aBHCHUMOCTh OHTOTE€HE3a OT FeHEeTHYeCKO! NH(POPMAIIHH,
cojiep KaIleiics B 3UTOTe.

AHaIM3UpOBaTh U OIICHUBATh HETATUBHOE BIMSIHHE HUKOTHHA,
AJIKOTOJIsI M HAPKOTHYECKHX BEIIECTB HA PAa3BUTHE 3apOJIbIIIa
genoBeka. Mcronp3oBaTh HHOOPMAIOHHBIE PECYPCHI IPH
MOJIrOTOBKE JJOKJIAI0B, peepaToB, COOOIIEHHUI O MPUIUHAX
HapyIIeHni SMOproreHesa

14




OCHOBHBIE 13 T'eneTnka — 1=3 OnpenensTh MOHATHS «HACIEACTBEHHOCTb» «H3MEHUHBOCTE.
Kpatko xapakTepH30BaTh HCTOPHIO PEICTABICHHI YeI0BEYECTBA
3aKOHOMEPH HayKa O 0 MEXaHU3Me Tepeiaun HAaCJIeICTBEHHBIX MPU3HAKOB OT
OCTH HacJe0BaHUHT poxuTeneit nouTOMKaM.Ha3LIBaTL OCHOBHBIC TTOJIOKCHHUS
o UCCcIe0BaHui, npoBeaeHHbIX . Mennenem. Onpenensitb
HacJea0BaH CBOHMCTB MIOHATHE «T'€H». PacKphIBaTh MPEANIOCHUIKY CO3NaHUS U OCHOBHOE
usi OpraHu3MoB cojiepKaHNe XPOMOCOMHOM TEOPUH HACIIEACTBEHHOCTH.
’ OOBSCHAT MOHSTHS KTEHOTHUID», «PEHOTHID «TeHODOHI,
IPpU3HAKOB «TEHOM.
FI/I6pI/I JI0JI0THYeC 1 gﬁ:ﬁ:f:ﬂ; HOHSTHS «TCHOTHUID), KTEHOM», KTeHODOHI» U
KUM METOJ pazmranst. OOBSACHATB MOHATHE «HM3MEHYNBOCTEY. PacKkpeiBath
HCCIICTOBAHMS 0COOCHHOCTH MEXaHW3Ma MOAN(DUKALHOHHOH H3MEHUYHUBOCTH,
HPHUBOAUTH NPUMEpPbI. OOBACHATH NOHATHE «MOAHDHUKALII.
HaCJICACTBCHHOCT XapakTepu3oBaTh Ha-
u CJICZICTBEHHYIO M3MEHYUBOCTD U €€ THIIbL. CpaBHUBATH NPHYUHBI
BO3HHKHOBEHHs1 KOMOMHATUBHON M MYTallMOHHON H3MEHUYHBOCTH.
I'eneTnueckue 1 XapakTepu3oBaTh THIBI MyTanuid. OnpenensTs HOHATHSL
3aKOHOMEDHOCTH «MyTareHes»,«mMyraren». OObsCHATh OCHOBHBIE TTOJIOXKECHUS
p ? 3aKOHA FOMOJIOTHYECKHX PsIZIOB HACIICACTBEHHOH H3MEHYUBOCTH.
OTKPBITBIC JlaBatb oueHky Bkiajna ydenus H. M. Basunosa o
3aKOHOMEPHOCTSX U3MEHYMBOCTH B OMOJIOTHYECKYIO HAYKY.
E MGHI[CJ'ICM. 1 [TpoBoauTh HAGIIOACHHS B XO/I€ BBIIOIHEHHUS 1Ta00PaTOPHOM
acjIca0BaHHuC padoTEL
IIPU3HAKOB IIpU
JTUTHOPUTHOM
u
MOJIMTUOPUIHOM
CKpCIIMBaHNN.
Hacnenosanue 1
npu
B3aUMO/ICHCTBUU
I'CHOB.
I'en n 1
XpOMOCOMHaA
TCOPUA
HaCJICACTBCHHOCT
H.
IeneTHka moaa u 1 CTpouTh BapUaIlMOHHYIO KPUBYIO H3MEHUMBOCTH. DUKCHPOBATH U
00Cy)IaTh pe3ynbTarhl paboThl, Jenarh BeIBojbl. CobIroaaTh
HaCJICIJOBaHUC, npaBuia paboTel B KaOuHeTe, 0OpaIeHHs ¢ 1a00paTOPHBIM
CLIETUIEHHOE 00opyI0BaHHEM.
Ha3biBaTh CymiecTBeHHbIE OCOOEHHOCTH THOPHI0IOrHYECKUX
HaCJ'IeI[CTBeHHLIC 1 uccnenoBanuii I'. Menzaens. AHaIM3UPOBATh PE3yIbTAThl OMBITOB
6OJIe3HI 10 MOHOTHOPH/THOMY CKpelmBaHuio. Mcmnons3oBaTh
TEHETHYECKY0 TEPMUHOJIOTHIO M CHMBOJIUKY. OOBSICHST
YCJIOBCKaA. MOHATHE «aIltenby. GopMyIHpOBaTh 3aKOH TOMUHUPOBAHUS
DTHUCCKHE 1 (mepBbIii 3aK0H MeHiens), IPUBOUTH IPUMEPBI.
DopMypoBaTh 3aK0H paclIeIUIeHns (BTOpoit 3akoH Menzens),
ACIICKThI IPUBOIUTH IpUMeEpPBl. OOBSACHATH CYIHOCTD NPaBHUIA YUCTOTHI
MEIUIITHCKOM rameT. COCTaBIIsITh BJIEMCHTapHBIC CXEMbI CKpelnBaHus. Pernars
TEHETHYECKUE 3a1aul. AHAIM3UPOBATh PE3YJIbTATHI ONBITOB MO
I'CHCTHUKH. IUTHOPUAHOMY CKpeIuBaHuio. GopMyarpoBaTh 3aKOH
HE3aBUCHMOTO HACJIE[IOBAHMS IPU3HAKOB (TPETHH 3aKOH
cDaKTOp bl, 1 Mennens). XapakTepru3oBaTh 0COOCHHOCTH U 3HAUEHHE
ONpCACIIAOIINC aHaIU3UPYIOIIEro cKpenyBanusi. OObACHATH IPHUUHY
OTKJIOHEHHMS PE3yJIbTATOB OIBITOB MO AUTHOPHIHOMY
3M0pOBBC CKPEIMBAHHIO OT CTATUCTHYECKHUX 3aKOHOMepHOCTel. Ha3biBath
YCJIOBCKA MIPUYMHY CLETUIEHHOTO HaclieoBaHus reHOB. OOBSICHATD

CYITHOCTb KPOCCHHTOBepa. JICII0nb30BaTh FeHETUYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY. PeliaTe reHeTHIecKne 3a1aqH.
AHanu3upoBaTh CYIIHOCTH SBICHHI HEMOIHOTO JOMUHUPOBAHUS
U KOJJOMUHHPOBAHUSA, IPHBOJUTE IpUMepbl. OOBSACHITH
olpezienieHue rpymm Kposu B cucteme ABO. Ananu3upoBaTb
CYIHOCTb SIBICHUI KOMJIEMEHTapHOCTH, SIIHCTa3a U MOIUMEPH,
MPUBOJHUTH IPUMEPHL.

OmnpenensTh HOHATHE «II0J», PACKPHIBATE MEXaHH3M
ompeseeHuys Mojla y MIEKOIHUTAIOIHX 1 yenoBeka. CpaBHHBATH
oJI0BbIe XpPOMOCOMBI (X 1 Y) 0 00beMY FeHETUYEeCKON
nHGOPMALMHU U OOBSICHITH OHOJIOTUYECKYIO POIIb X-XPOMOCOMBI.
XapakTepr3oBaTh 0COOCHHOCTH HACIIEI0BAHNUS TIPU3HAKOB,
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CLICTUICHHBIX C MOJIOM, TIPUBOANTH HpuMepsbl. [ToscHATh
HacJIe/IoBaHHUE TeMOMHIINY Y YelloBeKa. ApryMEHTHPOBAaTh
HEJOITyCTUMOCTD OJIM3KOPOACTBEHHBIX OPAaKOB BBULY PHCKA
nepeaud HacleICTBEHHBIX 3a00neBaHui. XapaKTepu30BaTh
0COOCHHOCTH TEHETUKH 4enoBeka. OnpeessTh MOHITHE
«kapuoTum». ONeHNBaTh POIb U3y4EeHUS KapHOTHIIA YeIOBEKA B
MEIUILMHCKHX HCCIICI0BAHUSAX.

XapakTepnu30BaTh IPUYUHBI COOCTBEHHO HACIICACTBEHHBIX
OomnesHell 1 MyIbTU(AKTOPHEIX 3a00IeBaHUIl, IPUBOTUTH UX
npuMepsl. [IpHBOANTE KOHKPETHBIE IPHMEPBI TEHHBIX H
XPOMOCOMHBIX 60JIe3HEH, OOBSICHSITh UX PHYHHBL.
ApryMeHTHPOBAaTh HEOOXOAUMOCTh MPOMHITAKTHKI
HaCJIeJICTBEHHBIX 3a00J1€BaHUI KAK OCHOBHOT'O CPEJICTBA UX
npenynpexaeHus. Ha3piBate Mepbl IpOQUIAKTHKH
HACJIEICTBEHHBIX 3a00eBaHuil yenoBeka. OnpenensTs TOHATUSL
«MyTaLMsA» «MyTareH», «<MyTareHes». PasiuyaTh reHepaTUBHbIE U
COMaTH4ECKHE MyTaLuH.

Ha3bpiBaTh OCHOBHBIC HOHU3HPYIOIIHE, XUMUIECKHE U
CIIOHTaHHbIE MyTareHbl. OOBSACHAT MEXaHU3M BO3JCHCTBHSA
Pa3IMYHBIX MyTarcHOB Ha OpraHu3M 4enoseka. HaspiBaTh
IpeaMeT | 3aJa9i MeJUIIMHCKON reHeTHKH. OGOCHOBEIBATh
HE0OXOAMMOCTb MEJIMKO-TeHETHYECKOTr0 KOHCY/IbTHPOBAHHUS.
ITpoBOAUTH OLEHKY STHYECKUX ACIEKTOB HCCIIEI0BaHUM B
0071aCTH MEUITMHCKON TeHeTHKH. PacKphIBaTh KIIFOUEBBIS
TIOJIOXKEHUS] OMO3THYECKOTr0 KOfIeKca. XapaKTepu30BaTh Poiib
TEHOTHIIA B IIOJICPIKAHUH (PU3UUECKOTO U IICHXUYECKOTO
3JI0pOBbsI YSIOBEKA.

OcHoBHbIE H3mMeHunBOCTh —
3aKOHOMEpPH BAJKHEHIIEE
0CTH CBOMCTBO
H3MEHYHBOC OpraHU3MOB.
™

Mmuoroobpasue

bopm
U3MEHYUBOCTH Y
OpraHu3MOB.

Hacnencrsennas
W3MEHYUBOCTD U
€€ TUIIbI

Mmuoroo6pa3ue
THIIOB MyTalu.

MyrareHsl, ux
BIIMSIHUE HA

JKUBYIO TIPUPOLY
U 4EJIOBEKa.

Pa3zButne 3HaHUSI
0

OOBSCHATD MOHATHE «U3MEHYMBOCTBY. PacKpbhIBaTh OCOOEHHOCTH
MeXaHH3Ma MOJU(PHUKALOHHOH U3MEHYUBOCTH, IPUBOHUTD
npuMepbl. OOBSICHATD TOHATHE «MOIU(MHUKAIINS.
XapaxkTepu30BaTh HACICACTBEHHYIO M3MEHUYHBOCTb U €€ THIIBL.
CpaBHUBATh IPUYUHBI BOSHUKHOBEHUSI KOMOMHATUBHOM 1
MYTallMOHHON N3MEHYHBOCTH. XapaKTepU30BaTh THIIBI

Myrtaiuil. OnpeensiTh HOHATHS «MyTarcHe3» U «MyTarcH».
OOBSICHATH OCHOBHBIC TTOJIOXCHUS 3aKOHA TOMOJIOTHYECKUX PSIOB
HACJIe[CTBEHHONH N3MEHYHBOCTH. J[aBaTh OLICHKY BKJIaJa yUCHHS
H. . BaBuiioBa 0 3aKOHOMEPHOCTSX U3MEHYMBOCTH B
Ouosornyeckyro Hayky. CTpOUTh BApHALIMOHHYIO KPUBYIO
n3MeHIUBOCTH. DHKCHPOBATh M 0OCYKIATh PE3yJIbTAThl pabOTEI,
JieNnath BHIBOJBI

HaCHeHCTBeHHOﬁ
U3MCEHYUBOCTHU
Ce JIEKIHS 1 IeneTnueckue OmnpenersiTe MOHATHE «CEeTEKIHD. APTYMEHTHPOBATD
otoxaectBienue H. Y. BaBHIIOBBIM CEIEKINY ¢ «3BOJIONINCH,
OHMOTEXHO0JI0T OCHOBBI HAMpaBJIAeMOii yenoBeKoM». HasbiBaTh 3a1aun ceNeKIH.
U HA CeJIeKIIUH. XapakTepu3oBaTh HCKYCCTBEHHBINH 0TOOP Kak OIUH M3 OCHOBHBIX
MeTo/10B celleKIiH. OOBACHATE MOHATHE «THOPHUAN3ALHSY.
c-ﬂymﬁe PackpbIBaTh CYIHOCTh COBPEMEHHBIX METOI0B THOPUIN3AIIH:
qJeJI0BeYEeCTB MOJIEKYJISIpHOM ruOpuau3anuu (in vitro), MyTareHesa u
TIOJIUTUTONIVH. XapaKTepH30BaTh SIBIICHUE TeTepo3Hca U
a MPUBOJIMTH €r0 IPHMepbl. Ha3bIBaTh HEHTPBI IPOMCXOKICHHUS

Bxmag H. 1.
Basumnona B
pa3BUTHE
CCJICKITUH.

Joctmxenus

KyJNbTYPHBIX pacTeHuit. CpaBHUBAaTh OCOOCHHOCTH TIEPBUYHBIX U
BTOPHYHBIX IIEHTPOB MPOUCXOXKICHHS KAK HCTOYHHKOB
KyJIBTYPHBIX BUJIOB PACTEHHH. APTyMEHTHPOBATH CO3HAAIOLLYIO
POJIb YETOBEKa B MOSIBICHUH MHOT000pa3us GopM KyIbTYpPHBIX
pacrtenuii Ha 3emie. OuenuBats Bkiajg H. 1. Basuioa B
OHMOJIOTNYECKYIO HAYKy
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CeJNEeKLINUN
pacTeHuil u

KHNBOTHBIX

buorexHomorus,

€C HaIIpaBJICHUA U

3HAYCHUC.

Joctmxenus

OMOTEXHOJIOTHH 1

OTHUYECCKHUC

ACIICKThI €€

HUCCIIEeNOBaHUN
I_IachBO 6 HCKHGTOLIHBIC AprMeHTI/IpoBaTB TIPUYUHBI OTHECEHUSI BUPYCOB K )KUBBIM

OpraHu3Mam.
BI/Ip}’CLI, ero OpraHu3Mbl — XapakTepu30BaTh OTIMIHTEIbHBIE 0COOEHHOCTH CTPOCHHUS U
pa3n006p a3su BUPYCEBL pa3MHOXeHUs BUPYCOB. OOBACHATh MEXaHU3M NPOHUKHOBEHHUS
’ BHpYCa B KIETKY. XapakTepH30BaTh TMIIOTE3bI O TIPOUCXOMKIACHUN

€ BUpYCOB. Mcronb30BaTh HHGOPMALIMOHHBIE PECYPCHI VTS

H 3HAYCHUC

Crpoenue u
CBOICTBA
BHPYCOB.

BupycHsie
3a00JIeBaHUsl.

Opranu3MeHHbIH
YPOBEHb KHU3HU U
ero poJb

B IIPUPOJIC

MOATOTOBKH JOKIAN0B, pedepaToB, COOOMIEHNUIT 0 BUpycax —
BO30yaUTEISIX 3200JIEBaHUI PacTEHUH,

JKHBOTHBIX, 4eJI0BeKa. [IpUBONTH KOHKPETHBIC TIPUMEPBI
BUPYCHBIX JIHAEMUI B UCTOpHUH YenoBedecTBa. HaspiBaTh
BHUPYCHBIC 3a00JICBaHUsI )KMBOTHBIX M PACTCHMI, OLICHUBATh
MIPUHOCUMBII UMH YIIEpO CEeTbCKOMY XO03IUCTBY. OnpenensiTh
MOHATHS «OaKkTeprodar», «IMHAEMUS», «TaHAeMUs», «BIIU»,
«CIIN/[». AnanusupoBats cTpoeHue BupuoHa BUY

U MEXaHM3M MHGHULIUPOBAHUSA UM KIIETOK X03siuHA. OOOCHOBBIBATH
coOmozeHne Mep Npo(IIAKTHKY BUPYCHBIX 3a00IeBaHHI.
HasbiBate Mepsl npodunaktuxu CITMda. O6cyxnate HCTOPUIO
Pa3BUTHS HAYKH O BUPYCaX — BUPYCOJIOrUH. XapaKTepH30BaTh
JIOCTIDKEHHS] BUPYCOJIOTHH B HACTOSIIEE BPEMs

Crtpoenue
JKMBOM
KJIETKH
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U3 ucropuun
pa3BUTHS HAYKU O
KJIETKE.

Knerounas
TEOpHUs U ee
OCHOBHBIC
MTOJIOKEHUS.

CoBpeMeHHbIE
METOBI
IUTOJIOTUYCCKHUX
HCCIeI0BaHUM

Onpenensth MOHATHE «KJIETKa». XapaKTepH30BaTh 0COOCHHOCTH
KJICTOYHOTO YPOBHS OpPraHU3aLUN KU3HH, OOBSCHSATH €ro
B3aMMOCBSI3b C MOJIEKYJSIPHBIM U OPTaHH3MEHHBIM YPOBHSIMHU.
HasbiBaTh CTPYKTYpHBIC KOMIIOHEHTSHI KiIeTKH. [IpuBoguTh
JIOKa3aTeIbCTBA TOr0, YTO KJIETKA ABJIACTCS KUBOWH CHCTEMON —
Oorocuctemoii. Ha3piBaTh OCHOBHBIC POLIECCHI
JKU3HEEATEILHOCTH KIIETKH. XapaKTepu30BaTh BasKHEHIIINE
COOBITHSI, TIPE/IIIECTBYIOIINE TTOSBICHHUIO KU3HU Ha 3eMIe.
XapakTepu30BaTh CBOHCTBA IIEPBHYHBIX KJIeTOK. Ha3pIBaTh 3Tansl
9BOJIOIUH KIICTKH.

O1LeHUBATh POJIb YCIOBHI CPEIbI MOJIO0H 3EMITH B SBOIOLUN
KIIETKH.

OCHOBHBIE YaCTHU
KJIETKU.

[ToBepXHOCTHBII

KOMIIJICKC KJICTKH.

[uTomma3zma u ee

CTPYKTypHBIE
KOMITOHEHTHI.

HememOpanHsbie
OpTaHOHIBI
KJICTKH.

MembOpaHHbIe
OpraHoubl
KJIETKU

JIBymeMOpaHHbIe

AHaIM3UPOBATh POJIb TeTEPOTPOPGHOTO M aBTOTPOGHOTO TUIIOB
oOMeHa BeIeCTB B YBOJIONHYU KIeTKH. Ha3pIBaTh NPHYIMHEI
reTepoTpo(HOCTH MEPBUYHBIX KIETOK. APryMEHTHPOBATh
MIPEUMYIIECTBA 3YKAPUOTUUECKON KIETKH B SBOJIIOLUH KU3HU.
XapakTepu30BaTh MHOT00Opa3He KIETOK B JKHBOM MHUDE.
Ha3piBaTh OCHOBHOE OTJIMYHE KIETKU DYKapPHUOT OT KIETKU
npokapuoT. [IpuBoAUTE MPUMEpPHI TPOKAPUOTUIECKUX U
9YKapHOTHYECKUX OpraHu3MoB. Ha3piBaTh OTIIHUKUTENbHbIE
IPU3HAKK PACTUTENbHOM KIeTKU. Ha3pIBaTh OTIMYNTENIbHBIE
0COOEHHOCTH )KUBOTHOH KJICTKH. OOBSICHATD IIOHITHE «TKAHbY.
Ha3piBaTh THITBI TKaHEH PACTUTENbHBIX U JKHBOTHBIX OPTaHU3MOB.
XapakTepHu30BaTh CIENUAIN3ANNIO TKaHEeil 0 BBIIOIHACMBIM HMHI
¢ynxnusiM. Ha3piBaTh M XapaKkTepu30BaTh YaCTH KICTKH.
Pa3nuyaTh MOCTOSHHBIC U HEMOCTOSHHBIE KOMIIOHEHTHI KICTKH.
Pa3nuyaTh MOHATHS «YaCTH KISTKI» H «OPTaHOUIBI KICTKI».
XapakTepu30BaTh CTPOCHUE H (DYHKIMH TOBEPXHOCTHOTO
KOMIUIEKCA KIETKH. PacKkpbIBaTh CTpOCHUE OMOIOTHYECKOM
MeMOpaHbI.

XapakTepu3oBaTh CTPOSHUE U 3HAUCHUE KJIETOUHOTrO spa.
PackpbiBaTh 3HaYeHHE XPOMATHHA B sApe KIeTKH. OOBICHATD
B3aHMOCBSI3b MEXK/IY HOHATHAMHU «XPOMATHH» H «XPOMOCOMaY.
XapakTepu3oBaTh CTPOCHUE U CBOMCTBA LIUTOIIA3MBbl KJIETKH.
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OpTaHOMIbI
KJIETKHU

SnepHas cuctema
KJIETKHU

XpOMOCOMBI, UX
CTPOCHUE U

GyHKINH.

OcobeHHOCTH
KJIETOK
POKAPHOT.

I'nmote3sl 0
MIPOUCX 0K JACHUHI
IYKapUOTHYECKOM
KJICTKU.

Knerka xak >Tan
SBOIIOLIAM KU3HU

Ha3biBaTh OpraHOu/bI M BKJIIOUCHHS IUTOIIa3Mbl. OOBACHATH
pa3INYMs IOHATHH «IUTOIIa3Ma» U «THAJIOILIa3May. BeIABIATh
OTIMYHS KJICTOK MPOKAPUOT U DYKapHOT. AHAIH3UPOBATh U
CpaBHUBATh OCHOBHBIC ITOJIOKCHUS TUIIOTE3 O MIPOUCXOKICHUH
9YKapHoT

B UCTOPHUU
3emisn
HpOI[ECCbI 8 KneTtouHsblii 100:9) XapaxkTepu30BaTh 3HAYCHHE PA3MHOXKEHUS KIIeTKH. Onpenesnsrh
HOHSATHS «KJIETOYHBIN LIUKI», KMHUTO3», «HHTEp(ha3a». HazpBaTh
KU3HETeATE 1 XapaKTepU30BaTh 3Tallbl KJIETOYHOTO HUKIA. XapaKTepH30BaTh
JIBHOCTH OCHOBHO# npH3HaK HHTEpha3HOit KineTKH. OOBICHATH
Ouonornueckoe 3HaueHNe HHTEpPa3pl. OnpenersTs IOHATUSL
KIICTKHA «KapMOKHHE3» U «LIMTOKUHE3». XapaKTepu30BaTh CTaIUH
Her SIMOE kieroynoro aenenust (haspt M). OOBSICHATD TOHATHS «AIOMTO3»
U «HeKpo3». CpaBHUBATH IIPUYHMHBI THOEIH KIIETOK BCIICACTBHE
JCJIICHUEC KIICTKU arnonTo3a ¥ Hekpo3a. Pa3nuyark MOHATHS «CIIEPMATOrEHE3) U
— MUTO3 «OOTeHe3». AHAIN3UPOBATh U OLICHUBATH OMOIOrHYECKYIO POJIb
— Meiio3a. OnpenensiTs MoHATHE «MUTO3Y». Ha3biBaTh 1
Meiio3z — XapaKTepu30BaTh (a3pl MUT03a. OOBICHATL OHOIOTHUECKOE
paKTep
3HaueHue MUTo3a. OnpenenaTs NOHATHE «Meio3». Ha3biBaTh 1
PEAYKIMOHHOC XapaKTepPU30BaTh )KCHCKHE U MY>KCKHE IIOJIOBBIE KJIETKH,
JCJIICHUEC KIICTKU. JIMIUIOU/IHBIE U TaIlUIOU/IHbIE KJIETKH OpraHu3MOB.
P
XapaxkTepu3oBaTh U CPABHUBATH IIEPBOE U BTOPOE ACICHUS
O6paBOBaHI/I€ Melio3a, leTaTh BBIBOJBI. XapaKTepH30BaTh IEPHOIBI
MYIKCKHUX Ir'aM€T (hopMHIPOBaHUS KEHCKUX U MYXKCKHX MOJIOBBIX KJIETOK.
. OrnuchIBaTh STarbl HOPMUPOBAHHUS criepMaTo30Ha0B. HasbiBaTh
OCHOBHOE Pa3JI4Ke MPOIIECCOB
CIICPMATOT'CHE3. crepMaToreHesa 1 0oreHesa
OO6pa3zoBanue
KCHCKUX raMeT
— OOTI'CHE3.
Knerounsrii
YPOBCHB
opranusanuu
JKNBOW MaTepuu u
€ro poJjib B
npupoac
MO J'IeKy .]'[ﬂp 1 2 OCHOBHLIC XapakTepu3oBaTh 0COOEHHOCTh MOJIEKYJISIPHOTO YPOBHS
- OpraHM3aIyy KU3HU. Ha3bIBaTh CTPYKTYpHBIE JJIEMEHTHI
HBIH COCTaB XUMHUYCCKUC MOJIEKYJISIPHOTO YPOBHSI SKHU3HHU. XapaKTepHU30BaTh
JKHUBBIX COCTMHEHUS Guonorndeckue HyHKINK BaKHEHIINX MakpoMortekyt. Ha3sBaTs
o OCHOBHBIE IIPOLIECCH MOJIEKYJISIPHOTO YPOBHSI )KU3HU.
KJI€TOK KUBOU XapakTepu30BaTh OPraHU3ALMIO MOJIEKYJISPHOTO YPOBHS SKU3HH.
MaTepru O1eHHBATh B3aUMOCBSI3b OMOCHCTEM MOJIEKYJISIPHOTO U
. KJIETOYHOTO YPOBHEH JKM3HH Ha KOHKPETHBIX MIPHMepax.
XuMHudeckue XapakTepu30BaTh 3HAUCHUE MOJIEKYJISIPHOTO YPOBHS )KU3HH B

COE€IMHEHUS B
SKUBOU KJIETKE.

Opraandeckue
COEIMHEHUS

ounocepe. HaspiBaTh HEOpraHMYECKUE BELIECTBA KIETKH.
XapakTepu30BaTh 3HaUCHUE BOJIBI B )KMBOH KieTke. HaspiBath
OpraHHYecKHe BeuecTBa KIeTKU. OnpenensTh HOHATHS
«MOHOCAXapHIbD» U «IIOIHCaXapuaby. PackppIBaTh 3HaUCHUE
YIJICBOJIOB B )KMBOH KJIeTKe. XapaKTepH30BaTh MHOrooOpasue
JHMIHUI0B U UX 3HaYeHHe B KiIeTKe. OOBACHATH CTPOCHHE MOJICKYI
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KJIICTKHU — YTIJIC-
BOJbI.

Jlununael u OeJky.

Hyxkneornasl u
HYKJICMHOBBIC
KHCJIOTHI.

KommakTuzanus
mouekys /IHK B
sIpax KIeTOK

OeJIKa KaK MOJIMMEPHBIX COCANHEHHIA, COCTOSIINX U3
aMHHOKHCIOT. CpaBHUBATh (DYHKINN GUOPUILIAPHBIX U
TII0OYIAPHBIX OENKOB. APryMEHTUPOBAThH BaXKHYIO POJIb OEIKOB-
(epMeHTOB B *KHUBOH KieTke. POPMUPOBATH MOHATHE O CTPOCHUH
HYKJIEUHOBBIX KHCJIOT. XapaKTepH30BaTh COCTAaB HYKJIEOTHOB
JHK u PHK. XapakrepusoBatb cTpykTypy Mosaekyist JJHK,
Ha3bIBaTh HMEHA YYEHbIX, yCTAaHOBUBLIUX ee. OOCyKaaTh
MEeXaHH3M U Ouonorndeckoe 3Hauenue permkannn JJHK.
OOBsACHATE 3HaUeHHEe MaTpu4yHOU (yHKuH nenei JJTHK.
XapakrtepuzoBath cTpykTypy mMoiekyn PHK. Paznuuats hopmbt
mouekyn PHK, Ha3bIBaTh HX OCHOBHBIC (DYHKLIUH B KIICTKE.
Pemrats nutonorndeckue 3axaun. OOBACHATH CTPYKTYpPY H
cBOlcTBa XpoMaTuHa. Xapakrepusosatb poib JJHK u Oenkos B
cocTaBe XpoMaTHHa. Pa3in4aTh U Ha3bIBaTh (PyHKIUN

9YKapHUoT. THCTOHOBBIX M HETHCTOHOBBIX OENKOB B XpoMocoMe. OOBSICHATh
3HaYEeHHE KOMITAKTH3aLMH (CIUPAIN3ALMN) XPOMOCOM.

PI/I6OHyKJ'ICI/IHOBBI O06Cy)Iath CIIOCOOHOCTH XPOMOCOM K yIBOCHHIO

€ KUCJIOTHI. (camoBocnpou3BeIcHNI0). Ha3plBaTh M aHAIM3UPOBATH TIIABHYIO

MHOFOO6paSI/Ie (YHKLUIO XPOMOCOM

b

CTPYKTYypa U

CBONCTBA.

HacnencrBenHas

uHpopmanus, ee

XPaHCHUC

" repcaada.

MounekyinsapHbie

OCHOBBI I'CHA U

TE€HETUYECKUI

KOoa
Xumuueckue | 13 Buocunres AKTYyaJIU3UpPOBATh MOHATHS «OOMEH BEILECTBY, «IITACTUYECKHUH

o o0MeHn», «potocuHTe3y. OnpenensiTb NOHATHE KOUOCUHTESY.
nmpoueccol B OEJIKOB B )KHBOM XapakTepu3oBath 00ILYI0 cXeMy (POTOCHHTE3A H €r0 Pe3yJIbTar.
MOJIEKYJISIPH KJIETKE PackpbIBaTh CYIIHOCTb HOHSATHI «IOHOP» U «AKLEITOP».
’ HasbIBaTh yCIOBUsI IPOTEKAHUS U JIOKAIU3ALUIO CBETOBOH (ha3bl

bIX (oTocuHTE3a, OOBIACHATH €€ 3HaUCHHe. XapaKTepH30BaTh COCTaB
CHUCTEMAX tdotocuctem OC [ u OC Il 1 mporecchl, TPOUCXOAAIIHE B HUX.

Tpancnsauus kak
sTanm OMOCHHTE3a
OEIIKOB.

MounekyispHbie
IIPOLIECCHI
CUHTE3a Y
pacTeHU.

DHepreTu4ecKui
sTan pOoTOCUHTE3A
Y PACTEHMH.

[Tytn
ACCUMUIIALIUA
YTIEKUCIIOrO Irasa.

bakrepuanbHubli
dboTocuHTE3 U
XEMOCHHTES.

MounekynspHbie
DHEPreTUUECKUE
IPOLECCHI.

Kucnoponuerit
Jran
HEPreTHYECKOTO
oOMeHa.

HasbiBaTh ycI0BUsI IIPOTEKAHMS U JIOKAIH3ALUIO TEMHOBOM (ha3bl
(orocuHTE3a, 00BACHATD ee 3HaueHHEe. OOBICHATD 3TAIbl K
Guosorn4eckoe 3Ha4YCHNE MPOLECCOB ACCUMIIALINY YTIIEKHCIIOTO
ra3a (mukia Kanpeuna). XapakTepu3oBaTh pOTOCHHTE3 KaK
TUTACTHYECKYIO COCTABIIAIONIYI0 0OMEHa BEIIECTB B
XJIOPOPUILTOHOCHOH KiIeTKe. XapaKTepH30BaTh 3HAYCHHE
MOJIEKYJ Oelika B KJIeTKe. AKTyaJIn3UpOBaTh MOHITHS «MOHOMEP»
n «tomumMepy. OOBSICHATH HOHATHE «T€HETHISCKUH KOy,
Ha3bIBaTh CBOMCTBA T€HETUYECKOI0 KoAa. XapakTepH30BaTh
HPOLIECC TPAHCKPUIIINK TeHETHYECKOH HH(POPMALIHHL.
Monenuposats cunTe3 nPHK na matpune JIHK, ncnons3sys
MIPUHIIAI KOMIUIEMEHTapHOCTH. XapaKTepH30BaTh IpoIece
TPAHCISIIUK U OCOOEHHOCTH ero npoTekanus. OObSICHITH poOiIb
pubocom B 6rocunTese Genka. Haseisate hpopmer monexyn PHK,
Y4JacTBYIOIINX B OMocHHTe3e Oenka. OOBSICHATH TTOHATHS «KOTOH»
U «QHTUKOJOHY. [laBaTh 001I1yI0

XapaKTepUCTUKY CHHTE3a OEIKOBOM MOJIEKYIBI Ha prOOCOME.
MozenupoBath cocTaB GENKOBBIX MOJIEKYI IT0 KojloHaM. Pemats
3a/1a4H.

OmnpezernsiTh HOHATHE «ONONOTHIECKOe OKHCIICHHE» («KJICTOYHOE
IpIxanue»). OOBSICHATE SHEProeMKOCThb MONeKyIsl ATO.
PackppiBaTh 0COOCHHOCTH aHA3POOHOTO OKHCIIEHHS B KJIETKE
(TIIHKONH3a) KaK dTara KIeTOYHOro JAbIXaHus. XapaKTepru3oBaTh
OposkeHHe KaK croco0 GECKHCIOPOIHOTO MOTyYEeHHs SHEPTHHL.
OOBACHATH 0OCOOEHHOCTH

TPOTEKaHU U JIOKATM3aIU KHCIOPOJHOTO 3Tara KJIETOYHOTO
JIBIXaHUSI, XapaKTEPH30BaTh €ro pe3ysbTaT U OMOJIOTHYEeCKOoe
3HAaYCHHUE.

XapakTtepu3oBaTh 3HaueHHe IHKIa Kpebca kak eHTpaabHOTO
3BEHa OOIIEro IMyTH KaTaboan3Ma OpraHHIeCKHX COSIMHEHHUH.
OOBSCHATD OCOOEHHOCTH MEPEHOCA AIIEKTPOHOB I10 JABIXaTEIbHON
rienu. XapakTepu30BaTh IHEPTETUKY MOTHOTO OHOJIOTHYECKOTO
OKHCJICHHS U €T0 3TaIloB
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MonekynspHbie
OCHOBHI OOMEHa

BCLICCTB
B JKUBOH KJIETKE.
MonekynspHbIi
YpPOBEHb
OpraHu3anuunu
JKU3HH: €r0 POJIb
B IIPHPOJIC
BpeMﬂ XUMUYECKUE HasbiBaTh MpHYMHY ONACHOCTH UCKYCCTBEHHBIX MONMMEDPOB.
XapaKkTepu30BaTh HErATHBHBIC TIOCIEICTBHS UCTIOIB30BAHMA
IKOJIOI'n4eck DJICMEHTHI B MIECTULIH/IOB.
oii 06oJi0uKax 3eMin OlIeHUBATE BPEJl, HAHOCHMBIH JIMOKCUHAMH YKHBOM IPUPOJIE.
ApryMeHTHpOBaTh HEOOXOAUMOCTh OXPAHbI OKPYIKAIOIIEH CPEe/Ibl.
KYJIbTYPhbI 1 UX 3HAYCHUC B TIpUBOAMTH IPUMEPHI TIPHPOJAOOXPAHHBIX MEPOIIPUSTHI,

KU3HHU
OpPraHnu3MoOB.

XumMudeckoe
3arps;3HEHHE
OKpYKaroleun
Cpelbl KaK
riio0anbpHas
HKOJIOTMYECKast
npobiiema.

CrpykTypHBIE
YPOBHHU
OpraHu3aluu
JKUBOM
MaTepHu

OCYLIECTBIISIEMBIX B CBOEM PErHOHE. XapaKTepH30BaTh Bceoldlee
9KOJIOrHYECKOe 00pa30BaHKE KAK INIABHOE YCIIOBHE YCTOHYUBOrO
pa3Butust 6uocdepsl. [IpuHuMaTh yyactue B 00CyKICHUN
POGIIEMHBIX BOIIPOCOB CEMHHAPA, HCIIOJIB3Ys MaTEpHAIbI
naparpada. OObACHATH 3HAYCHHE OHOIOTHYECKUX 3HAHUI B
(hOpMHPOBAHIHU KOJIOTUYECKON KyJIbTYpPBI IUYHOCTH H B IIEJIOM
— YeJI0BEYECKOro OOIIECTBA
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