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l. IInanupyemsble pe3yJibTaThl 0OCBOCHHS y4eOHOro npeamera «buosorus»
JInyHOCTHBIE pe3yJIbTaThl

BOCIIMTAHUE POCCUHCKOM TpPAXKIAHCKONM HACHTUYHOCTH: NAaTpUOTH3Ma, JIOOBU M YBAKEHUS K
OteuecTBY, 4yBCTBa ropJOCTH 3a CBOO PoauHy; ocO3HaHME CBOEW 3THHYECKOW NMPUHAIIEKHOCTH;
YCBOEHHME T'yMaHUCTMUECKUX M TPAJAULMOHHBIX LIEHHOCTEW MHOTOHAIIMOHAIBHOIO POCCHICKOrO
o011ecTBa; BOCIUTaHUE YyBCTBA OTBETCTBEHHOCTH M JI0JTa epen PotuHoi;
(bopMUpOBaHHE OTBETCTBEHHOTO OTHOMICHHUS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00ydaromuxcs K
CaMOpa3BUTHUIO U CaMOOOPa30BAHNUIO Ha OCHOBE MOTHUBALIMM K OOYYEHHIO U MMO3HAHUIO, OCO3HAHHOMY
BBIOOPY H TIOCTPOCHHUIO JalbHEHWIEH WHIUBHIYaIbHON TpaeKTOpHUH oOpa3oBaHus Ha 0ase
OPUEHTHPOBKH B MHpe mpodeccuil u npodeccnoHalbHbIX HPEINOUYTEeHUI, ¢ y4ETOM YCTOWYMBBIX
M03HABATEIbHBIX HHTEPECOB;
3HAHME OCHOBHBIX NPUHIMIOB M MPaBWJI OTHOILIEHHUS K *UBOM MpPUPOJE, OCHOB 370POBOro 0obOpasa
KHU3HU U 3[J0pOBbeCcOEpEeraroninX TeXHOJIOT Uil
c(OpPMHUPOBAHHOCTh MO3HABATEIbHBIX WHTEPECOB W MOTHBOB, HANpaBJICHHBIX HAa U3y4€HUE >KHUBOMU
MIPUPO/Ibl; UHTEJUIEKTYaJIbHBIX YMEHUH (JI0Ka3bIBaThb CTPOUTH PACCYXIACHUS, aHAIU3UPOBATh, JENIaTh
BBIBO/IbI); SCTETUYECKOTO OTHOIIECHHUS K KUBBIM 00BEKTaM;
(hopMHUpOBaHHE JIMYHOCTHBIX MPEACTABIEHUN O IIEHHOCTH NPHUPOJIbI, OCO3HAHWE 3HAYUMOCTU H
0OIIHOCTH TII00aTBHBIX MTPOOJIEM YEIOBEUECTBA;
(dbopMHUpOBaHHE  YBaKUTEIHHOTO OTHOIIEHMS] K UCTOpUH, KYJIbTYpE,
HAIlMOHAJILHBIM OCOOEHHOCTSIM U 00pa3y KM3HU JAPYrUX HApOJOB; TOJIEPAHTHOCTU U MUPOIIOOHS;
OCBOEHHE COLMATIBHBIX HOPM U MpaBUJI MOBEIEHUs, posield U (GopM colMaIbHON XKU3HU B Ipynmnax u
cooOuiecTBax, BKJIKOYas B3pOCHbIE UM COLMAIbHBIE COOOLIECTBA; Y4acTHE B  IIKOJIbHOM
CaMOYIIPAaBJICHUM M OOLIECTBEHHOM JKM3HM B IIpelesiax BO3PACTHBIX KOMIETEHIUH C Yy4€TOM
PETrNOHAJBHBIX, 3THOKYJIBTYPHBIX, COLIMANBHBIX M SKOHOMUUYECKUX 0COOEHHOCTEH;
pa3sBUTHE CO3HAHMS U KOMIIETEHTHOCTH B PEIIEHUHM MOPAJIBHBIX MPOOJIEM Ha OCHOBE JMYHOCTHOTO
BbIOOpPa; (OPMHPOBAHHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOIO IOBEAEHUS, OCO3HAHHOIO U
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHBIM ITOCTYTIKAM;
¢dopmMupoBaHHE€ KOMMYHUKAaTUBHOW KOMIIETEHTHOCTM B OOLIEHMH M  COTPYAHUYECTBE CO
CBEpCTHMKAMM, CTapIIMMU U MJIAAIIUMM B Ipolecce 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM,
yueOHO-HCCIe10BaTeNbCKON, TBOPYECKON U JPYTUX BUAOB AEATEIbHOCTU
(dbopMupoBaHHE MOHUMAaHUS LIEHHOCTH 3J0pOBOro M 0e30macHOro oOpasa KM3HM; YCBOCHHE IPaBHII
UHAWBUIYAIBHOTO M KOJUIEKTMBHOIO 0€30I1aCHOrO TOBEICHUS B UPE3BBIYAWHBIX CUTYaIMsIX,
YTPOKAIOIINX KU3HU U 3[0POBBIO JIIOJIEH, IPABUJI TIOBEJCHHS Ha TPAHCIIOPTE U HA IOpOrax;
(opMuUpOBaHHE HKOJOIMUECKOW KyJIbTYpbl Ha OCHOBE IPH3HAHUS IIEHHOCTU JKHU3HU BO BCEX €€
IIPOSIBICHUSAX U HEOOXOIMMOCTH OTBETCTBEHHOT'0, OEPEKHOT0 OTHOILIECHUS K OKpY)Xarolleil cpere;
OCO3HAHME 3HAYCHUS CEMbH B JKU3HU UYEJIOBEKa M OOLIECTBA; NMPUHATUE LIECHHOCTU CEMEWHON KHU3HU;
YBKUTENIBHOE U 3a00TIMBOE OTHOLICHHUE K YJICHaM CBOEH CeMbU;
pa3BUTHE 3CTETUYECKOIO CO3HAHUS YEPE3 OCBOEHHUE XYH0XKECTBEHHOIO Hacienus HaponoB Poccuu u
MHpa, TBOPUECKOH IEATEIBHOCTH ICTETUYECKOTO XapaKTepa.

MeranpeameTHbie pe3yJIbTaThl

YMCHHE CaMOCTOATCIIBHO ONPEACIATh EJIN CBOCTO O6yLI6HI/I$I, CTaBUTb U q)OpMy.TII/IPOBaTL JJIA ce0s
HOBBIC 3aJa4yu B yqe6e U II03HaBaTeIbHOMU ACATCIIbHOCTH, PAa3BUBATb MOTHBBI U MHTCPCCHI CBOEH
MMO3HABATEIbHOMI ACATCIbHOCTH,

OBJIAJICHHE COCTABJIIONIMMH MCCIIEAOBATEIbCKON U HpOCKTHOﬁ ACATCIIBHOCTHU, BKJIFOYAasd YMCHHA
BUJCTH HpOGJ’ICMy, CTaBUTHb BOIIPOCHI, BBIABHUI'aTb THUIIOTC3bI, JAaBaTb OIPCACICHUA IIOHATHUAM,
KJ'IaCCI/I(bI/IL[I/IpOBaTB, Ha6J'IIOIIaTB, MMPOBOJAUTL JSKCIICPUMCHTBI, [ACJIaThb BBIBOJAbI W 3aKIIIOYCHUA,
CTPYKTYpUPOBATh MaTcpUual, 06T>$ICHSITB, JO0Ka3bIBaTh, 3alliIMIIIaTL CBOU UJICH,

YMCHHC pa6OTaTB C pPa3sHbBIMH HUCTOYHHKAMU OHOJIOTHYECKOM I/IH(I)OpMaI_II/II/II HaXo0duTb
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OMOJIOTMYECKYI0 MH(DOPMAIMIO B PA3IMYHBIX UCTOYHHUKAX (TEKCTE ydeOHHWKA HAYYHO- MOMYISIPHOMN
muTepatype, OHOJOTHYECKMX CIOBapsiX © CIPABOYHMKAX), aAHAIM3HPOBATH W OICHUBATH
nH(pOPMAIIHIO;

* YMEHUE CaMOCTOSITEIBHO IUIAHUPOBATh MYTHU JTOCTHKEHUS 1€, B TOM YHCIE albTEpPHATUBHbIE,
OCO3HAHHO BBIOMpATh Hamboyiee IPPEKTUBHBIC CHOCOOBI pPEHICHHS Y4EOHBIX W TO3HABATEILHBIX
3a/1ay;

* YMEHUE COOTHOCUTHb CBOU JCHUCTBUS C IJIAHUPYEMBIMU PE3YJIbTATaAMH, OCYIIECTBIATH KOHTPOJb
CBOCH JEATEIBHOCTH B IMPOIIECCE TOCTHKEHUS pPE3yJbTara, OMPENEsTh CHOCOOBI JIEHCTBHI B
pamMKax IpeUIOKEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTHPOBATH CBOM JCUCTBUS B COOTBETCTBUU C
W3MEHSIONICHCS CUTYaIueH;

* BJIAJICHHE OCHOBAMHM CAMOKOHTPOJS, CAMOOLIEHKH, WPHUHATHS PEIICHUH U OCYIICCTBICHUS
OCO3HAHHOTO BbIOOpA B yU4EOHOU U MO3HABATEIHHON JIEATEITLHOCTH;

* CIIOCOOHOCTH BHIOMpATh IIEJICBBIC W CMBICIOBBIC YCTAHOBKHA B CBOMX JCUCTBHSIX M TOCTYIIKAX TIO
OTHOIIIEHHUIO K )KUBOU MPUPOJIE, 3I0POBHIO0 CBOEMY M OKPYKAIOIIHX;

* YMEHHUE CO3/1aBaTh, NMPUMEHSATh W MPEoOpPa3OBHIBATH 3HAKH W CHMBOJIBI, MOJIEIN U CXEMBbI s
pernieHus: yueOHBIX U MMO3HABATEIBHBIX 33]1a4;

* YMEHHE OCO3HAaHHO HCIOJb30BaTh PEUEBHIE CPEIACTBA IS TUCKYCCHUU W apryMEHTallud CBOEH
TTO3UIINH: CPAaBHUBAThH Pa3HbIE TOUKU 3PEHUsI, ApTYMEHTHPOBATh U OTCTANBATh CBOIO TOUKY 3PEHHS;

* YMEHHE OPTraHU30BBIBAaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO NIEATEIBHOCTh C YYHUTEIEM H
CBEPCTHUKAMH, pabOTaTh WHAMBUIYAIHHO W B TPYINE: HAXOJUTh OOINEe pelIeHre W pasperiaTh
KOH(QUIMKTBI Ha OCHOBE COTJIACOBAHMSI TIO3MIMK W y4€Ta HHTEpEcoB, (HOpMyTUpOBaTH,
apryMEHTHPOBATh U OTCTaNBAaTh CBOE MHEHUE;

* opMupoBaHMe W pa3BUTHE KOMIIETEHTHOCTH B OOJaCTH HCMOJIB30BaHUS, HHPOPMAIMOHHO-
KOMMYHUKAIMOHHBIX TexHojoruid (MKT-kommereHun).

IIpenmeTHbIe pe3yJibTaThI

IlepBblii roa o0yyenus. «buosorus». 10 kiaacc.

Buinycknux nayuumces:

- packpbIBaTh Ha MPHUMEpPAX POJIb OMOJOTHHA B (POPMHUPOBAHWH COBPEMEHHOW HAYYHOW KapTHHBI
MHpPa U B TPAKTHYECKON IEATEIIBHOCTH JIIOJIEH;

- IOHUMAaTh W OIHUCHIBATh B3aUMOCBS3h MEXIY €CTECTBEHHBIMH HayKaMu: OHMOJIOTHEH, (HU3UKOM,
XUMUEH; YCTaHABIMBATh B3aMOCBSI3b IPUPOIHBIX SBJIICHU;

- MOHWMAaTh CMBICI, pa3jiiyaTh W OINHCHIBATh CHUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATalOIIUMHU
OMOJIOTHYECKUMHU TTOHATUSMU: «KJIETKa», KOPTaHU3M», «BHI», «IKOCHUCTEMaY, «Onochepay;

- HWCIIOJIb30BaTh OCHOBHBIE METOJBl HAy4YHOT'O TIO3HAHUA B YYEOHBIX OHMOJOTHYECKUX
HCCIEAOBAHUAX, TPOBOJAUTH JKCIEPUMEHTHI 10 HM3YyYEHHIO OWOJOTHMYECKHMX OOBEKTOB U SIBIICHUH,
OOBSACHATH PE3YJIbTAThI SKCIIEPUMEHTOB, AaHATTM3UPOBATH UX, (DOPMYIUPOBATH BHIBOJIBI;

- (opmynupoBaTh TMIOTE3bl HAa OCHOBAaHHM NPEUIOKEHHONW OuoJiornyeckol uHboOpManuu u
npeayiaraTh BApUaHThI MPOBEPKU THUIIOTE3;

- CpaBHUBATh OMOJIOTHYECKUE OOBEKTHI MEXIy CO00il MO 3aJaHHBIM KPUTEPHSIM, AeNaTh BBIBOJbI
Y YMO3AKIIFOUEHUSI HA OCHOBE CPABHEHUS;

- 00OCHOBBIBaTh €IAWHCTBO JKMBOW W HEXKUBOW IPHUPOIBI, POJICTBO KHUBBIX OPraHU3MOB,
B3aMMOCBSI3U OPTaHHU3MOB U OKpPYKaIOIel cpe/ibl HA OCHOBE OMOJIOTHUECKUX TEOPHIt;

- TIPUBOJIUTH MPUMEPBI BEIIECTB OCHOBHBIX TPYII OPraHUYECKUX COCIUMHEHHH KIeTKU (OeKOB,
KUPOB, YTIIEBOJIOB, HYKIIEHHOBBIX KUCIIOT);

- pacro3HaBaTh KJIETKH (MIPOKAPUOT U DYKAPHOT, PACTEHUH U KUBOTHBIX) MO OMHUCAHUIO, HA
CXEMaTHYEeCKMX H300paKeHUSX; YCTAaHABIMUBATH CBSI3b CTPOCHUS U (PYHKUIUNA KOMIIOHEHTOB KIIETKH,
000CHOBBIBATH MHOTO00pa3ue KIETOK;

- pacno3HaBaTh MOMYJISINIO U OMOIOTHYECKUN BU] IO OCHOBHBIM MPU3HAKAM;

- OMNHCHIBaTh (PEHOTUN MHOTOKJIETOYHBIX PACTEHHH H JKMBOTHBIX IO MOP(}OIOTHUECKOMY
KpUTEPHUIO;

- 00BSICHITH MHOTOOOpa3Ue OPTaHU3MOB, IPUMEHSISI YBOIOLIMOHHYIO TEOPHIO;



- xi1accuumMpoBaTh OHMONOTHYECKHE OOBEKTHl HAa OCHOBAaHWUU OJHOTO WJIH HECKOJIbKUX
CYIIECTBCHHBIX TPHU3HAKOB (THUIBI TUTAHHS, CIOCOOBI JBIXaHUS M PA3MHOXKCHHS, OCOOCHHOCTHU
pa3BUTHS);

- OOBSICHSTH MPUYUHBI HACICICTBEHHBIX 3a00JICBAaHUN;

- BBIIBIATH HM3MEHUYMBOCTH Yy OPraHU3MOB; OOBSCHSATH NPOSBICHHE BHUJIOB H3MEHUUBOCTH,
HCIIOJIb3Ys 3aKOHOMEPHOCTH U3MEHUMBOCTH;

- CpaBHUBAThH HACJIEJACTBEHHYIO U HEHACJIEICTBEHHYIO M3MEHUYUBOCTb;

- BBIABJIATH Mopdosorunueckue, (HU3HOIOTHYSCKUE, TIOBEICHYCCKHE aTaNnTallid OPraHu3MOB K
cpene OOUTaHMS U JSHCTBUIO YKOJIOTUICCKUX (DaKTOPOB;

- COCTaBJIITh CXEMBI IEPEHOCA BEIIECTB U SHEPTHU B SKOCUCTEME (LI€TIH MTUTAHUS );

- TIPUBOJUTH JIOKA3aTEIbCTBA HEOOXOAMMOCTH COXpaHEHHs] OMOpa3sHOOOpas3ws Al YyCTOWYHUBOTO
Pa3BUTHUS U OXpaHbl OKPYKAIOIIECH CPEIbl;

- OIICHHMBATh JIOCTOBEPHOCTh OMOJIOTHYECKOHN WH(OPMAIINH, TIOJYICHHOW U3 Pa3HBIX HCTOYHUKOB,
BBIJICJISITh HEOOXOAUMYI0 MH(POPMAIIUIO JUIsl MCIOJB30BaHUsI €€ B Y4eOHOU JCATEIHHOCTH M PEUICHUU
MPAaKTUYECKHX 3a]1ay;

- MIPEACTaBIATh OMOJOTHYECKYI0 MH(POPMALIMIO B BUJIE TEKCTa, TaOIUIbI, rpaduka, JuarpaMmsl U
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TPEICTABIICHHBIX JTaHHBIX;

- OLIGHMBAaTh pOJIb JOCTWKEHUU TEHETHKH, CEJEKIHNH, OWOTEXHOJOTHH B MPAKTHUECKOU
NESITETFHOCTH YeTIOBEKa U B COOCTBEHHOM KHU3HU;

- OOBSICHSTH HETAaTUBHOE BJIMSIHUE BEIIECTB (QJIKOTOJISI, HUKOTHHA, HAPKOTUYECKUX BEIECTB) Ha
3apO/IbIIIEBOE PA3BUTHE YEIOBEKA;

- OOBSICHSITD MOCIICJICTBUS BIIMSIHHSI MyTarcHORB;

- OOBSICHATH BO3MOKHBIE TTPUYUHBI HACJICICTBEHHBIX 3a00JICBaHUH.

Buvinyckuuk nonyuum 603MOo#CHOCHb HAYYUNBCAL:

- JaBaTh HaydyHoe OObsCHEHHE OuojormueckuM ¢akraMm, MpoleccaM,  SBJICHHSM,
3aKOHOMEPHOCTSIM, HCIIOJIB3ysd OHOJIOTHYECKHE TeopuH (KJIETOYHYIO, SBOJIIOIHMOHHYIO), Y4Y€HHE O
o6uocdepe, 3aKOHBI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYHUBOCTH;

- XapaKkTepu30BaTh COBPEMEHHBIE HAMPABICHUSI B Pa3BUTHUHN OMOJIOTUN; OITUCHIBATH X BO3MOXKHOE
MCIOJIb30BAHNE B IPAKTHUUECKOH 1€ATEIbHOCTH;

- CpaBHUBATH CIIOCOOBI IeTICHUS KJICTKH (MUTO3 ¥ MEHO03);

-pemath 3a1a4u Ha mocTpoeHue ¢pparmenTa sropoit nenu JJHK no npemioxennomy
¢dparmenty nepsoit, u”PHK (MPHK) mo ygactky JIHK;

- pelaTh 3a/lauM Ha OIpe/eieHHe KOJINYecTBa XPOMOCOM B COMAaTUYECKUX U TOJIOBBIX KJIETKaX, a
Takke B KJIETKaxX IMepel HayajuoM JelieHus (Meio3a WM MHUTO3a) U IO €ro OKOHYaHWH (i
MHOTOKJIETOYHBIX OPTaHU3MOB);

- pemiath TEHETHYECKHE 3aJadyll Ha MOHOTHOPUIHOE CKpEIIMBaHHE, COCTaBISATh CXEMbI
MOHOTHOPUIHOTO CKpEUIMBaHUs, IPUMEHSS 3aKOHBI HACJIEICTBEHHOCTH M HCHOJb3ysd OHMOJIOrHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY;

- YCTaHaBIIMBAaTh THUIl HACJIEOBaHMS M XapaKTep NpPOSBIEHHS MpPU3HAKA MO 3aJaHHOW CXeMe
POIOCIIOBHOM, TPUMEHSISI 3aKOHBI HACIIEACTBEHHOCTH;

- OILICHMBAThb PE3YJIbTAThl B3aMMOJCHCTBHUS YENOBEKAa U OKPYXKAIOUIEH Cpelbl, MPOTHO3UPOBATH
BO3MOXHBIE TOCIEICTBUS JIEATEIHHOCTU 4YEJIOBEKa JUIsl CYLIECTBOBAHUS OTAEIBHBIX OHOJOTHYECKHX
00BEKTOB U LIETBIX MPUPOIHBIX COOOIIECTB.

Bropoii rog o0yuenuns. «bnosorus». 11 kiaacc.

Buinycknux nayuumces:

- OLIEHUBATH POJIb OMOJOTMYECKUX OTKPBITUI U COBPEMEHHBIX UCCIIEIOBAHUM B Pa3BUTHH HAYKU U
B NIPAKTUYECKON JESATEIBHOCTH JIOACH;

- OILIGHUWBaTh pojb Ouonorud B (HOPMUPOBAHMM COBPEMEHHOW HAaydyHOM KapTUHBI MHpa,
MIPOrHO3UPOBATh MEPCIEKTUBBI PA3BUTHUSI OUOJIOTUH;

- YCTaHABJIMBATh M XapaKTepU30BaTh CBSA3b OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX
NOHATUH (KJIETKa, OpraHu3M, BUJ, SKOCHCTeMa, Orocdepa) ¢ OCHOBOIOJIATAIONIUMH MOHITUSAMHU JIPYTUX
€CTECTBEHHBIX HaYK;



- 000OCHOBBIBaTh CHUCTEMY B3TJISZOB HA JKUBYIO MPHPOAY M MECTO B HEHW UYeJIOBEKa, MPUMEHSs
OMOJIOTUYECKHUE TEOPUH, YICHUSI, 3aKOHBI, 3aKOHOMEPHOCTH, [IOHUMATh TPAHUIIBI HX IPUMEHUMOCTH;

- MPOBOJUTH Y4EOHO-HCCIIEIOBATEIBCKYIO JEATCIBHOCTh 1O OHOJOTHH: BBIIBUTATH THIIOTE3BI,
IUTAHUPOBATh paboTy, OTOMpaTh H MPeoOpa3oBHIBATH HEOOXOAMMYI0 WH(GOPMAIHIO, TPOBOJIUTH
9KCIIEPUMEHTBI, HHTEPIPETUPOBATH PE3YJbTATHI, JI€JaTh BHIBOAbI HA OCHOBE MOJYYEHHBIX PE3Y/IbTATOB;

- BBISBIIAT U OOOCHOBBIBATH CYIIECTBEHHBIC OCOOCHHOCTH PAa3HBIX YPOBHEH OpraHU3AINH KU3HU;

- YCTaHaBJIMBATh CBS3b CTPOCHHS M (DYHKIIMI OCHOBHBIX OMOJIOTHYECKUX MAKPOMOJIEKYI, UX POJIb
B IIpolieccax KJIETOYHOTO METa00IU3Ma;

- pemiath 3aJaud Ha ompenaeneHue nocnenoBarenbHocTH HykiaeotuaoB JIHK n uPHK (MPHK),
anTuko0HOB TPHK, mocnemoBaTelbHOCTH aMHHOKHCIOT B MOJICKYJe OeliKa, TPHUMCHSS 3HAHUS O
peaKIMsIX MATPUYHOTO CUHTE3a, TEHETUYECKOM KOJI€, MPUHIIUIIE KOMIJIEMEHTAPHOCTH;

- JIenaTh BBIBOJBI 00 M3MEHEHHUSAX, KOTOPHIC MPOU30HIYT B MPOIECCaX MATPUYHOIO CHHTE3a, B
Cllydae M3MEHEHUs MOCIIEI0BATENBHOCTH HYyKIeoTu10B JJHK;

- CpaBHUBATH (ha3bl JACJCHUS KJICTKU; PEeIIaTh 3aJa4d Ha OMpE/EICHHEe U CpaBHEHUE KOJMYECTBa
reHeTudeckoro Marepuania (xpomocom u JIHK) B k1eTkax MHOTOKJIETOYHBIX OPraHU3MOB B pa3HbIX (azax
KJIETOYHOTO IMKIIa;

- BBISIBJIATH CYIIECTBEHHBIE TMPU3HAKUA CTPOEHHUS KIETOK OPraHU3MOB Pa3HBIX ILAPCTB KUBOU
MIPUPO/IbI, YCTAaHABIMBATH B3aUMOCBSI3b CTPOCHUS U (PYHKIIMI YacTei U OPraHOUIOB KIIETKH;

- 000CHOBBIBaTh B3aMMOCBSI3b INIACTUYECKOTO U SHEPTETUYECKOTO OOMEHOB;

-CpaBHUBAThH MPOIECCHI TIACTUYECKOTO U SHEPIeTHUECKOT0 OOMEHOB, MPOUCXOIAIINX B KIETKAX
YKUBBIX OPTaHU3MOB;

- OTIPEAEIATh KOJUYECTBO XPOMOCOM B KJIETKaX PAcTCHHI OCHOBHBIX OT/IEJIOB HA Pa3HBIX dTamax
KU3HEHHOTO ITUKJIA;

- pemarh TeHEeTHYECKHE 3a7aud Ha JUTHOPUIHOE CKpENIMBaHUE, CICIJICHHOE (B TOM YHCIE C
MOJIOM) HAaCJEJOBaHWE, AHAIM3HUPYIONIEe CKpENIMBaHUE, TPUMEHsISI 3aKOHBI HACJIEIICTBEHHOCTH W
3aKOHOMEPHOCTH CLIETIJICHHOTO HaCJIeJIOBaHMUS;

- pacKpbIBaTh NMPUYMHBI HACIEICTBEHHBIX 3a00JIEBaHUN, apryMEHTUPOBATh HEOOXOJUMOCTh Mep
MIpeyNpexIeHUs TaKUX 3a00JIeBaHU;

- CpaBHUBATh pa3HbIe CIOCOObI Pa3MHOXKEHHS OPraHU3MOB;

- XapaKTepU30BaTh OCHOBHBIE 3TAIlbl OHTOI'€HE3a OPTaHU3MOB;

-BBISIBJIATH TPUYUHBI U CYIIECTBEHHBIE MpPHU3HAKKM MOJU(PUKAMOHHON U MYTAalMOHHON
W3MEHYUBOCTH;

- 000CHOBBIBATH POJIb U3MEHYMBOCTH B €CTECTBEHHOM U UCKYCCTBEHHOM OTOODE;

- 000CHOBBIBATH 3HAYEHHE PA3HBIX METOJOB CEJICKIMU B CO3JaHUM COPTOB PACTEHUM, MOPOJ]
KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

- 000CHOBBIBaTh MPUYUHBI HU3MEHSEMOCTH U MHOT000Opa3usi BUJIOB, IPUMEHSS CHUHTETHYECKYIO
TEOPHIO 3BOJIOLHH;

-XapaKTepU30BaTh MOMYJIALUIO KaK €AUHUILY SBOJIOIUH, BUJ KaK CHCTEMaTUYECKYIO
KaTeropuIo U KakK pe3ysbTaT dBOJIOIUY;

- YCTaHaBIIMBAThH CBSI3b CTPYKTYPHI U CBOMCTB 3KOCUCTEMBI;

- COCTaBIISITh CXEMbl I[I€PEHOCAa BELIECTB U OJHEPrMM B OKOCUCTEME (CEeTH MUTaHus),
MIPOTHO3UPOBATH UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHS (PaKTOPOB CPEIbl;

- aQpryMEHTHPOBATh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHHUIO K AKOJOTUYECKUM
npo0ieMaM U TIOBEICHUIO B IPUPOIHOM cpejie;

- 000CHOBBIBaTh HEOOXOIMMOCTh YCTOMYMBOTO Pa3BUTHS KaK YCIOBHUS COXpaHEHUs Ornochepsl;

- OIICHMBATh MPAKTUYECKOE M ATHUECKOE 3HAYEHHE COBPEMEHHBIX HCCIIEIOBaHH B OHOJIOTHH,
MEHIIMHE, YIKOJIOTUH, OMOTEXHOJIOTHH;

- 000CHOBBIBaTh COOCTBEHHYIO OLICHKY;

- BBIABIIATH B TEKCTE OMOJIOTMUECKOTO COJEpKAHHS MPOOIeMy U apryMEHTHPOBAHHO
ee OOBSICHATD;

- TMPEACTaBIATh OMOJOTHMYECKYI0 WH(GOPMAIMI0O B BHJE TEKCTa, TaOMUIBI, CXeMbI, rpaduka,
JarpaMMbl U JIENaTh BBIBOJIbI HA OCHOBAHUU MPEICTABICHHBIXIAHHBIX;

- mpeoOpa3oBBIBaTh IpaduK, TAOIHUILY, JHATPAMMY, CXEMY B TEKCT OMOJIOTHYECKOTO COJIePIKaHNUS.

Buvinyckuux nonyuum 603mMoACHOCb HAYUUMBCA:

5



- OpraHW30BBIBATh M TIPOBOJUTH HHIUBUAYAIBHYIO HCCIEIOBATEIBCKYIO ACATEILHOCTh TIO
Oouonoruu (UM pa3padbaTeiBaTh HHIUBUIYATBHBINA TPOEKT):

- BBIIBUTaTh TMIIOTE3bI, IJITAHUPOBATH paboTy, OTOMPATh M MPe0OpPa30BHIBATH
HEO0X0MMYI0 HMH(OPMAIUIO, MPOBOAUTH SKCIEPHUMEHTBI, WHTEPIPETHPOBATH PE3YJAbTATHI, JEJIATh
BBIBO/IbI HA OCHOBE MOJIYYEHHBIX PE3YJIbTATOB, MIPEACTABIATH MPOAYKT CBOUX HCCIICAOBAHMIA;

- MPOTHO3UPOBATh MOCIEACTBHS COOCTBEHHBIX HCCIICOBAHUH C YYETOM JTHYECKHX HOPM H
HKOJIOTUYECKUX TPeOOBAHUN;

- BBIACTIATH CYHIECTBEHHBIE OCOOCHHOCTH JKM3HEHHBIX IIUKJIOB MPEICTABUTEICH PAa3HBIX OTIEIIOB
PaCTeHHIA U TUTIOB KUBOTHBIX;

- M300pakaTh IUKIIBI PAa3BUTHS B BUJE CXEM;

- aHaIM3WPOBAaTh M WCIOJNB30BATh B pEIICHMH YYEOHBIX H HCCIIEAOBATEIBCKUAX 3a1ad
MH(OPMAIIHIO O COBPEMEHHBIX HCCIIEIOBAaHUAX B OMOJIOTHH, MEUIIMHE M SKOJIOTUH;

- apryMEHTUpPOBaTh HEOOXOJUMOCTh CHHTE3a €CTECTBEHHOHAyYHOTO M COLMOTYMAaHHUTApHOIO
3HaHUS B M0XY HHPOPMAIMOHHON IWBUIIN3AIINY;

- MOJIeTMPOBAaTh M3MEHEHHE OJKOCHUCTEM TOJ] BIUSHHEM pa3IUYHBIX TPyMn (PaKTopoB
OKpYKaroIllenl Cpeibl;

- BBIABJISITH B IPOLECCE MCCIEAOBATEIbCKON AEATEIbHOCTH TOCIEACTBUS aHTPOIOTE€HHOTO
BO3JICHICTBUSL HAa DSKOCHCTEMBl CBOEr0 pPErMOHA, MpellaraTh CHOCOObI CHHMKEHHS aHTPONOTE€HHOIO
BO3ACHUCTBHUS HA SKOCHCTEMBI;

- HCTIOJT30BaTh MPUOOPETEHHBIE KOMIIETCHIINH B IPAKTUIECKOH e TETFHOCTH
W TIOBCEJJHEBHOW  JKWM3HHW, JUISI TPUOOpPETEHHs]  OMbITa  JACATENBHOCTH,  TPEANIeCTBYIOIIEH
poheCCHOHANTBHOM, B OCHOBE KOTOPOH JIGKUT OMOJIOTHS KaK yu4eOHBIN TpeIMeT.

JInyHOCTHBIE pe3y/bTaThl.

Buvinycknuxk nayuumcs:

- TPaKIAHCKOW WIEHTHYHOCTH, TIAaTPUOTH3MY, YBOXEHHIO K CBOEMY HapoJIy, 4YYBCTBY
OTBETCTBEHHOCTH Iepe OTeuecTBOM;

- HAyYHOMY MHPOBO33PEHHIO, COOTBETCTBYIOIIEMY COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOLIECTBEHHONM MPAKTHKH, OCHOBAaHHOMY Ha JHalore KyJnbTyp, a TakkKe pa3HuHbIX (GopM
0OLIECTBEHHOTO CO3HAHMS, OCO3HAET CBOE MECTO B MOJUKYIBTYPHOM MHUpE;

- TMPUHATHIO IIEHHOCTEW 3I0poBOro o0pa3za KU3HM, TOTPEOHOCTH B  (HU3UIECKOM
CaMOCOBEPILEHCTBOBAHHUHY, 3aHITHIO CIIOPTUBHO-03/I0POBUTEIHHOMN JAEATEIHHOCTHIO;

- HeTIPUSATHIO BPEIHBIX IPUBBIYCK: KypeHHs], YHOTPEOICHHS alIKOr0Jisi, HAPKOTHKOB.

Buinyckuux nonyuum 603mMoicHOCMb HAYUUMbCA:

- OepeXHOMY, OTBETCTBEHHOMY M KOMIIETEHTHOMY OTHOIICHMIO K (U3HYECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBbIO KaK COOCTBEHHOMY, TaK W JPYrUX JIIO/ICH, YMEHUIO OKa3bIBaTh IEPBYIO
MTOMOIIIb;

- (OpPMHUPOBAHHIO OCHOB O3KOJOTUYECKOTO MBIIUICHUS, OCO3HAHWUIO BJIMSHHUS COLMAJIbHO-
HSKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJIHOMN Cpebl;

- (OpMUPOBAHUIO TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CaMO0Opa30BaHUIO
Ha MPOTSHKEHUH BCEH JKU3HH; CO3HATEIIbHOMY OTHOIIICHUIO K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCIenTHoM npodeccnoHanbHOM 1 001ECTBEHHON AEITEIbHOCTH;

- JieNlaTh OCO3HAHHBIA BeIOOp Oyaymied mpodeccuu U peaan3oBaThb COOCTBEHHBIE KHU3HEHHbBIC
I1aHbl; (POPMHUPOBATH OTHOILIEHUE K MPO(PECCHOHAIBHON AESITENTbHOCTH KaK BO3MOXXHOCTH y4acTHs B
pelIeHNH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIMOHAIBHBIX MPOOJIEM.

Ilo3HaBaTebHBIE Pe3YJbTATHI.

Buinycxkuux nayuumes:

* CaMOCTOATEIHHO BBIACIATH U (POPMYIHPOBATh MO3HABATEIbHBIC SN,

* HaxXOJUTh M BBIACNIATH HEOOXOAMMYIO WH(MOPMAINIO; MPUMEHITH METOABI MH(POPMAIIMOHHOTO
MIOMCKA, B TOM YHUCJIE C TOMOIIBIO KOMITBIOTEPHBIX CPEACTB;

* CTPYKTYpUPOBATh 3HAHUS;

* BbIOMpaTh Hambosee 3(h(eKTUBHBIE CIIOCOOBI peleHHs 3a7ay B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;



* ONpENeNsATh OCHOBHYIO W BTOPOCTENEHHYIO HH(OpMAINio; CBOOOJHO OpPUEHTUPOBATHCS U
BOCIPUHMMATh TEKCTHI XYI0’KECTBEHHOTO, HAyYHOTO, MYOJMIIMCTUYECKOTO M O(PHIMAIBHO - JETOBOTO
CTHJICH;

* MIOHUMATh U a/IEKBATHO OIICHUBATH SI3BIK CPEJCTB MACCOBOM MH(pOPMALINH;

* CTaBUTh U (POpPMYyIHPOBATH NMPOOIEMBI, CAMOCTOSTEILHO CO3aBATh AJITOPUTMBI JACATEIbHOCTH
IIPU PELIeHUU Mpo0IeM TBOPUYECKOTO U TIOUCKOBOTO XapaKTepa;

* MOJICNIMPOBAHHUIO - MPeoOpa3oBaHUI0 OOBEKTOB M3 YYBCTBEHHOW (OPMBI B MOJENb, T
BbIJICJICHBl CYIIIECTBEHHbIE XapaKTEPUCTUKU OOBEKTa (IMPOCTPAHCTBEHHO-Ipauyeckas WJIM 3HAKOBO-
CUMBOJINYECKas).

Buinyckuux nonyuum 6o3modxcnocms nayuumucs:

- peduiekcuu COCOOOB W YCIIOBUU JCWCTBHN, KOHTPOJIO M OIICHKE IMpOIecca W PE3yIhbTaTOB
NeATeNbHOCTH;

- popMyIHpPOBATEH TTPOOIIEMBI;

- BBIIBHUT'aTh TUIIOTE3bI U UX 060CHOBI)IBaTI>;

- CTPOUTB JIOTUYECKHUE LIEMTOYKHN PACCYKICHUH, aHAIN3UPOBATh HICTUHHOCTH YTBEPKICHUN;

- YCTaHaBJIMBATb MPUYNHHO-CJICACTBCHHLIC CBA3U, MPCACTABIATE HCTIOYKH 00BEKTOB U fIBHGHHﬁ;

- QHAJIM3UPOBATh OOBEKTHI C LIETbIO BIIEICHUSI IPU3HAKOB (CYIIECTBEHHBIX, HECYIIECTBEHHBIX);

- TpeoOpa3oBBIBATE MOJENH C IEIBbI0 BBISABICHUS OOIIUX 3aKOHOB, ONPEACISIOMNX JaHHYIO
MpeAMETHYIO 00JIacTh;

- CHHTE3Y — COCTAaBIICHHIO IIEJIOTO M3 YacTei, B TOM YHCIIe CAMOCTOSITEIHHOMY JIOCTPaWBaHUIO C
BOCTIOJTHEHUEM HEJOCTAIOIINX KOMIIOHEHTOB;

- CaMOCTOSATENFHOMY CO3/IaHHIO CHOCOOOB pemeHHss MpoOjeM TBOPYECKOTO W TMOWCKOBOTO
XapakTepa.

PerynsiTuBHbIC pe3yJIbTATHI.

Buvinyckuux nayuumces:

- IIeJIeNOJIaTaHuI0 KaK TOCTAaHOBKE y4yeOHOM 3ajauyd Ha OCHOBE COOTHECEHMsSI TOTO, YTO YyxkKe
M3BECTHO M YCBOCHO yYalllUMCs, U TOTO, UTO €Ille HEU3BECTHO;

- IUTAaHMPOBAHMIO — OMPEACNEHUIO IOCIEeIOBATEIbHOCTH MPOMEKYTOUYHBIX IIeJied € Yy4eToM
KOHEYHOI'O pe3yibTara; COCTaBJICHUE TUIaHa U MOCIEI0BATEIbHOCTH JCHCTBHIA;

- TMPOTHO3UPOBAHUIO — MPEIBOCXUIIECHUIO pe3ylbTaTa M YPOBHS YCBOEHHS, €r0 BpPEMEHHBIX
XapaKTEePHUCTHUK;

- KOHTpOJIO B (hopMe CIMYeHHs crocoba JEeHWCTBUSA M €ro pe3ylibTaTa ¢ 3aJaHHBIM 3TajJOHOM C
1[eJIbI0 OOHAPY)KEHUS OTKIOHEHUH U OTJIMYMI OT 3TalOHa;

- HaBBIKaM IO3HABATENbHON, y4eOHO-UCCIEI0BATENFCKON U MPOEKTHOM NeATeNbHOCTH, HAaBbIKAM
paspelieHus mpobiaeM; CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY MOMCKY METOJOB pPELICHUS
MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

Buinyckuux nonyuum 603mMoicHOCMb HAYUUMbCA:

- KOPPEKIIMH — BHECEHHIO HEOOXOTUMBIX OTIOHEHUN U KOPPEKTUB B IJIaH U CIIOCOO JecTBUS B
cllydae pacxXosKJIEHUs ATaJIOHA, PEaTbHOTO JIEHCTBUS U €r0 MPOYKTa;

- OLIEHUBATh, BBIJCNIATh U OCO3HABATh TO, YTO y»K€ YCBOEHO M YTO €II€ MOJJIEKUT YCBOCHHUIO,
OCO3HAHHUIO KaueCTBA U YPOBHS YCBOCHHS;

- CaMOperylsliud Kak CIOCOOHOCTH K MOOWIM3AllMM CHJI M DHEPTHH, K BOJIEBOMY YCHIHIO (K
BBIOOPY B CUTYAI[MH MOTHBALIMOHHOTO KOH(MIMKTA) U IPEOAOTICHHUIO MPENATCTBUM;

- YMEHHIO CaMOCTOSITENbHO OMNpPENEeNSTh IENM ¢ COCTaBlATh IIJIaHBI, CAMOCTOSTEIBHO
OCYILIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATh YUEOHYIO M BHEY4eOHYIO (BKIIIOUas BHEUIKOIBHYIO)
JeATeNbHOCTD; MCII0JIb30BaTh BCE BO3MOJKHBIE PECYPCHI Ul JAOCTHXKEHHs IieJieil; BBIOUpaTh yCIEIIHbIe
CTpaTervy B Pa3IHUYHBIX CUTYAIHIX;

- YMEHHIO MTPOYKTUBHO OOLIAThCSA U B3aMMOJIEHICTBOBATh B MPOLIECCE COBMECTHOMN AEATENIBHOCTH,
YUUTBIBATh MO3UIIUU APYroTo, 3PeKTUBHO pa3pemaTh KOHPIUKTHI.

KoMMmyHuKaTuBHBIE pe3yJbTaThbl.

Buinycknux nayuumcs:

- BCTyHaTh B JAUAJIOT;

- y4acCTBOBATh B KOJUIEKTUBHOM OOCYX/IEHUH MPOOIIeM;



- HHTETPUPOBATHCS B TPYIINY CBEPCTHUKOB U CTPOUTH NPOIYKTUBHOE B3aUMOJEHCTBHE W
COTPYIHUYECTBO CO CBEPCTHUKAMU H B3POCIIBIMHU;

- IUIAHUPOBATh Y4eOHOE COTPYAHUYECTBO C YUYHUTEIEM M CBEPCTHUKAMU — OMpPEIEISATh eIy,
(GYHKIMU yIaCTHUKOB, CIIOCOOBI B3aMMOACHCTBHSL.

Buinycknuk noayuum 603MOMCHOCMb HAYYUMbCA:

- CTaBUTh BOIPOCH — COTPYAHUYATH B IOUCKE U cOOpe nH(popMaIuu;

- paspematb KOHQUIUKTBI — BBISBISATh, MACHTU(GHUKAIMH MPOOIEMBI, HAXOJUTh U OLIEHUBATH
aJIbTEpPHATHBHBIE CIIOCOOBI pa3penieHns KOHPIUKTOB,

- TPUHUMATPH PEUICHHUS U UX PEaTu30BaTh;

- YOpaBIsATh TOBEJICHHEM IMapTHEPAa — KOHTPOJIHMPOBATH, KOPPEKTHPOBATH, OLIEHUBATH €Tr0
JICUCTBHI;

- BBIP@KaTh CBOM MBICIIM B COOTBETCTBHU C 33/1a4aMU W YCIIOBUSMH KOMMYHUKAIUH; BJIAJCHUIO
MOHOJIOTUYECKOH M JHaJOTHYecKod (opMamMu pEYd B COOTBETCTBUM C TPAMMATUYECKUMH H
CHHTaKCUYECKUMHU HOPMAaMH POJIHOTO SI3bIKA, COBPEMEHHBIX CPEJICTB KOMMYHUKAITHH.

Il. COAEP’KAHUE YYEBHOI'O ITIPEJMETA «bUOJIOI'US»

10 kaacc. «kbuosorus». (3 yaca B Heaesro, 105 yacoB B roj).
Beenenne (1 1)

Mecto kypca «OOmas OHOJOTUS» B CHCTEME €CTECTBEHHO-HAy4YHBIX IUCIUIUIMH, a TakXke B
Oouonornueckux Haykax. Llemm u 3amaum Kypca. 3HaueHHe NpeAMeTa JJisi TOHMMaHUsl €IMHCTBA BCETO
YKUBOTO M B3aMMO3aBHCHMOCTHU BCeX dacTel onochepsr 3emun. bruosiorus kak Hayka; mpeaMeT ¥ METOIbl
n3ydeHuss B Owosornu. OOmas OWONOTHS — UCIUIUIMHA, W3y4Yaroliasi OCHOBHBIC 3aKOHOMEPHOCTH
BO3HUKHOBEHHSI, pa3BUTHUS U MOJyICpKaHU XU3HU Ha 3emiie. O0mas Onoiorust Kak OJWH U3 UCTOYHHKOB
dhopmupoBaHUs JTINATICKTUKO-MaTePUATTUCTUIECKOTO MHPOBO33PCHUS. OO0mebnosoruyeckre
3aKOHOMEPHOCTH — OCHOBA PAI[MOHAJIBLHOTO MPHUPOJIOTOIH30BAaHUS; COXPAHEHHE OKPY)KAIOLIEH Cpeibl;
MHTEHCU(UKALMU CETbCKOXO3IUCTBEHHOTO MPOU3BOJCTBA M COXPAHEHUs 370pOBbs denoBeka. CBS3b
OMOJIOTUUECKNX JUCHHUIUIMH C JPYrMMH HaykaMu (XuMmuen, (usukol, reorpadueil, acTpOHOMHEH,
ucropuent u np.). Ponap 6uonoruu B popmMupoBaHUK HAYYHBIX TTPEACTABICHUI O MUPE.

Paznen 1. Ilpoucxo:kaeHue U HaYAJbHbIE 3TANbI PA3BUTHSA KU3HU HA 3emule

I'naBa 1. MHoroo6pasue ;kuBoTHOro Mupa. OCHOBHbIE CBOWCTBA KUBOW MaTepuu (5 4)

Kuznup kak ¢opma CylIiecCTBOBAHUS MaTepUU; OINpPENEICHUs MOHATHUS «KU3HBY». JKU3Hb U KHUBOE
BEIIECTBO; KOCHOE€ U OHMOKOCHOE BeIIeCTBO Ouocdepbl. YPOBHU OpraHM3allMd >KUBOM MaTepud H
MNPUHIMIBL MX BBIICICHUS; MOJEKYISPHBINA, CYOKIETOYHBIN, KJIETOYHBIN, TKAHEBBIH U OPTaHHBIM,
OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, OMOLIEHOTHYECKUH M OuOC(EepHBI ypOBHU OpraHu3aluu
KHUBOTO.

EauHCTBO XMMHUYECKOTO COCTaBa >KMBOW MaTepUU; OCHOBHBIC TPYMIBl XUMUYECKUX DIIEMEHTOB U
MOJIEKyYI, oOpa3yrolue XHBoe BenlecTBo Ouochepsl. KierouHoe cTpoeHrne OpraHn3MoB, HACESIOUIUX
3emmto. OOMeH BemiecTB (MeTabOMM3M) U CaMOPEryisius B OHUOJIOTMYECKUX CHCTEMax; IMOHITHE O
rOMEOCTa3e KaK YCIOBUU CYIIECTBOBaHMSI KUBbIX cucTeM. CaMOBOCTIPOU3BEACHHE; HACIIEICTBEHHOCTh U
M3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBAHHS >KMBOW MaTepUU, MX MPOSBICHHUS HA Pa3IMYHBIX YPOBHSIX
opranuzaiuu xuBoro. Poct u pazsurue. PaznpaxxuMocts; Gpopmbl H30UpaTeNbHON peakiuu OpraHu3MoB
Ha BHEIIHHWE BO3ACWCTBUS (OE3YCIOBHBIE U YCJIOBHBIE PEQIIEKCHl; TAKCHCHI, TPOMH3MBI U HACTHH).
PUTMHUYHOCTH TMPOLIECCOB KU3HEACATEIHHOCTH; OMOJIOTHYECKHE PUTMBI MU HMX AJalTHBHOE 3HAYCHHE.
JIMCKpPETHOCTh JKMBOTO BEIIECTBA UM B3aUMOOTHOIIEHHWE 4YacTM U IIeIoT0 B OHOcHCTEMax.
DHEepro3aBUCUMOCTb KUBBIX OPraHU3MOB; (OPMBI TOTPEOICHUS YHEPTHHL.

I'maBa 2 Bo3nnkHoBeHue ku3HM HA 3emure. (7 9)

Mudonornueckue npeacrapinenus. [Ipeacrapnenuss Apuctorens, DMIEIOKIAa U IPYTHX aHTUYHBIX
yueHbIX. [lepBbie HayyHBIE MOTBITKH OOBSICHEHUS CYITHOCTH U MPOLIecca BOZHUKHOBEHUS KU3HU. OIBITHI
@®. Penu, B3rusaasl Y. I'apses, . Hunrema; skcniepumentst JI. Ilacrepa. Teopuu Beunoctu xus3Hu I
Puxtepa wu gpyrux yuenbix (I'. Tempmromeu, I'. Tomcon, C. Appenuyc, II. Jlazapes).
MatepuanucTuueckue TPEACTaBICHUS O BO3HMKHOBEHMHM KM3HH Ha 3emue. llpeamockuiku
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: KOCMUYECKHEe W IUJIaHETApHBIE TMPEANOCHUIKYA; XUMHUYECKUE
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MIPEANIOCBITIKY 3BOJIIOLMU MAaTepUU B HAIIPaBJICHUM BO3HUKHOBEHMSI OPraHUYECKHX MOJIEKYJ: IIEpBUYHAs
aTMocdepa U IBOJTIONHS XUMHUYECKUX JIEMEHTOB, HEOPraHMYECKMX U OPTaHUYECKUX MOJIEKYIl HAa PAaHHUX
JTanax pa3BUTHUS 3EMIIU.

CoBpeMeHHbIE TPEACTaBICHUSI O BO3HMKHOBEHMHU XW3HM; B3rJsiabl J. Ildmiorepa, [x. Dmiena.
DOBOMIONUS XUMHUYECKUX 3JIEMEHTOB B KOCMHYECKOM IpocTpaHcTBe. OOpa3oBaHUE IUIAHETHBIX CHCTEM.
[lepBuunas atmocdepa 3eMildi M XUMHUYECKHE TMPEIINOCHUIKA BO3HUKHOBEHHS >KHM3HU. VCTOYHUKH
SHEPruu U BO3pacT 3emid. YcioBus cpeabl Ha apeBHel 3emie; Tteopus A. M. Omapuna, onbitel C.
Munnepa. Xumunueckas 3Bostonus. HeOnonornueckuii CHHTE3 OpraHuYecKUX COeIMHEHUI.

Tepmuueckass teopusi. Teopust ancopOrun. 3nauenue pabor C. dDokca u JIx. bepnaina.
Huskoremnieparypuas teopus K. Cumonecky u @. Jlenema. KoamepBaTHble Karid U UX HBOJIIOIUS.
Teopun mnpoucxoxaeHus npotoduononumepon. CBONCTBAa KOAllepBaTOB: peakUUd OOMEHa BEIIECTB,
camoBocIripousBeaenue. I'unoresa mupa PHK. OBomonus nmporoOnoHTOB: (popMHpoBaHHE BHYTPEHHEH
Cpelbl, IMOSBICHHE KaTaJM3aTOPOB OPraHUYECKON MPUPOJIbL, SBOJIIOLMS SHEPreTUYECKHX CUCTEM U
MeTaboaM3Ma; BO3HUKHOBEHUE T'€HETHYECKOTO KO/Ia.

Bo3HUKHOBEHHME SHEPreTM4YecKuX Ccuctem: poib nupodocdara. OOpa3zoBaHHE NOJUMEPOB;
3HaYEHUE Hecnenu(pUUYECKOW KaTaIUTUYECKOW aKTUBHOCTH nojaunenTuoB. CoBepllIeHCTBOBaHUE
MeTab0IMYECKUX peakluid. Posib SHEpruM COTHEYHOr0 CBETA; BOBHUKHOBEHHE (POTOCHHTE3A.

Havanpnpie 9Tamsl  Ouosiornyeckoil  sBostounu. IIpokapuoTuueckue  kieTku. Teopus
CUMOMOT€HETUYECKOTO IPOUCXOXKICHUS IYKAPUOTHUUECKOM KIIETKU U €€ JJ0Ka3aTelbCTBa; BOSHUKHOBEHHE
¢dboTOCHMHTE3a, SYKapuOT, I[OJIOBOTO IIpolecca W MHOTOKJIETOYHOCTH. Teopuu MpOUCXOXKICHUS
MHOTOKJIETOUHBIX opranu3MoB (3. I'ekkens, 1. . Meunukos, A. B. IBanoB).

Pa3nes II. Yuenue o kirerke

I'naBa 3. Xumunueckasi opranusanus kjierku (13 4)

DneMeHTHBIN COCTaB KMBOTO BellecTBa Ouocdeprl. PacrpocTpaHeHHOCTh 3JIEMEHTOB, WX BKJIal B
oOpa3oBaHHe *KUBOM MaTepuu U OOBEKTOB HEKUBOM MPHUPOJbl. MakpOo31eMeHThl, MUKPOIJIEMEHTHI; UX
BKJIaJ B 00pa30BaHME HEOPraHWYECKUX M OPraHMUYECKUX MOJIEKYJ KHMBOTrO BellecTBa. Heopranmueckue
MOJIEKYJIbl KMBOTO BelllecTBa. Bona, ee XuMMHueckue CBOWCTBA M OMOJIOTHYECKAs POJIb: PACTBOPHUTENb
rUApO(UIBHBIX MOJIEKYN, CpeAa MpoTeKaHWs OMOXMMHYECKMX MpeBpaiieHuid. Poib Boael B
KOMIITAPTMEHTAJIN3alUl WM MEXMOJIEKYJIPHBIX B3aUMOJCUCTBMAX, Temoperymauus u ap. Comnnm
HEOPraHM4eCKUX KHUCIOT, X BKJIaJ B 00ECHEUYeHUE MPOIECCOB KU3HEISATEIbHOCTH U MOJAEp)KaHUE
romeocra3a. Pojgb KaTMOHOB M aHHMOHOB B OOECIEYEHUH IPOLIECCOB JKU3HeAeATenbHOCTH. OcMmoc u
OCMOTHYECKOE JaBJICHHE; OCMOTHUYECKOE MTOCTYIIJIEHHE MOJIEKY B KJIETKY. bydepHble cucTeMbl KIETKU U
OpraHusma.

Opranuuyeckue MouieKyiabl. buosornyeckue nomumepsl — Oenku. CTpyKTypHas OpraHu3anus
MoJIeKyJ1 Oelika: epBUYHAsl, BAPUAHTBHl BTOPUYHOM, TPETUYHASA M YETBEPTHUHASL, XUMUYECKUE CBSI3HU, UX
yaepxuBatomue;  ¢onauHr.  CpoiicTBa  OENKOB:  BOJOPACTBOPUMOCTb,  TEPMOJAOMIBHOCTH,
IIOBEPXHOCTHBIA 3aps] W Jpyrue; AeHaTypauus (oOpatumas u HeoOpaTumas), peHarypauus —
OMOJIOTUYECKUH CMBICI M HpakThdyeckoe 3HadeHue. DyHKUIMU ONKOBBIX MOJIEKyNl. buonoruueckue
KaTalu3atopel — OeJIKkM, MX KiIaccu(uKanus, CBOICTBA M poJib B 00€CHeUeHHM MpPOLECCOB
KHU3HeesATeNbHOCTH. PerynaropHas u H”HGOPMALMOHHO-KOMMYHUKAaTUBHAS POJIb OEJIKOB; TPAHCIIOPTHBIE
U IBUraTeIbHbIC OCJIKH; aHTUTENA.

VYriaeBoapl B OJKM3HU PACTEHUH, >KMBOTHBIX, TI'PUOOB M MHUKpOOpraHusmMoB. CTpyKTypHO-
(GyHKIMOHATIBHBIE OCOOEHHOCTH OpraHu3alMi MOHO- U JucaxapuioB. CTpoeHue u OuoJoruyeckas poib
OMOTIOJIMMEPOB — MOJIUCAXAPUIOB.

Xupbl — OCHOBHOH CTPYKTYpHBI KOMIIOHEHT KJIETOYHBIX MeMOpaH M HMCTOYHHK SHEpPIUH.
OCOOEHHOCTH CTPOCHMS KUPOB U JMIIOMJIOB, JISKAIIME B OCHOBE MX (DYHKIIMOHAJIbHON aKTUBHOCTH Ha
YPOBHE KJIETKH U LIEJIOCTHOTO OPraHu3Ma.

Hyxneunnosbsie kuciotel. JJHK — Monexynbl HaciaeICcTBEHHOCTH; MCTOPHsI U3ydeHHUS. YPOBHH
CTPYKTYpPHOM OpraHM3aliy; CTPYKTypa NOJMHYKJICOTHUAHBIX ILENEH, MPaBUIO KOMIUIEMEHTAPHOCTH —
npaBuno Yapradda, asoitHas cnupans (k. Yorcon u ®. Kpuk); Oumonormueckas poab JIHK.
I'eneTnueckuii koj, cBoiicTBa Koja. ['eH: cTpykTypa u QpyHKIMH; TeHbl, Konupytoune PHK, MoounbsHbIe
reHeTudeckue sieMeHThl. ['eHom; reHom 4enoBeka. PHK: wuHpopMmanmoHHblE, TpaHCIOPTHBIE,
pubocomanbHble, KaTaluTHuecKkue U peryinstopHble. Pegymmukamus JJHK, nmepenaua nHacnmencTBeHHOIM
nH(pOpMAIUU U3 TIOKOJICHUS B TOKOJICHHUE.



Jlabopamopnvie u npakmuyeckue pabomul
OO6HapyxeHue O0eIKOB, YIIIEBOIOB, JUIHIOB C IOMOIILI0 KAYECTBEHHBIX PEaKIIUn
depMeHTaTUBHOE PACILIEIICHUE IEPOKCHAA BOJIOPOIa B PACTUTEIIbHBIX U )KUBOTHBIX KJIETKaX

I'naBa 4. Peanu3auus HacjeacTBeHHoi uHpopmanuu. MeradonusMm. (8 1)

COBOKYITHOCTh ~ peakmuii  OWOJIOTUYECKOTO  CHHTE3a —  IUIACTHYECKWid OOMEH, WiIH
aHabonmm3M. Perynsiiuss akTHBHOCTH TE€HOB TMPOKAPHOT; OMEPOH: OINEPOHbl HWHIYIHUOCIbHBIE U
penpecuOenbHbIe. Perymsmusi akTHBHOCTH TE€HOB 3ykapuoT. CTpyKTypHas 4acTh TeHa. Perymsropras
9acTh I'eHa: IPOMOTOPHI, JHXAHCEPHI M MHCYIATOPHI. [lepenava HacaeCTBEHHOW HH(POP MaIK U3 sApa B
[UTOIUIA3MY; TPAHCKPHIIINS, TpaHCKpUIIMOHHBIe (akTopbl. Ctpykrypa JIHK-cBs3pIBarommx OEIKOB.
[Mponeccunur PHK; crmaiicuAr, ambTepHATHBHBIN CIUIAMCHHT, OHOJOTHYECKHA CMBICT W 3HAUYCHHE.
Mexanusm obecrieueHus CUHTe3a Oeka; TPaHCISIKS; €€ CYITHOCTh U MeXaHu3M, crabmibHocTh UPHK 1
KOHTPOJIb SKCIIPECCUU T'€HOB.

Karanutnaeckuit xapakrep peakiuii oOMeHa BemecTB. Peann3anus HacieaCTBEHHONH HHPOPMALIUK:
OMOJIOTUUECKHI CHUHTE3 OCJIKOB U IPYTUX OPTaHUYECKUX MOJIEKYN B KIIETKE.

OHeprerudeckuii obmeH; crpykrypa u ¢yHkiauu AT®. Dranel sHepreTHyeckoro oOMeHa.
ABTOTpOGHBIN U TeTepoTpodHbI THITEI 00MeHa. AHa3poOHOE U a’dpOOHOE paclIeNIEHue OPraHnYecKUX
Mosekyi. [loaroroBuTensHBIN 3Tam, pojk JIU30COM; HemoJiHOe (6eckuciopoaHoe) pacmerienue. [TonHoe
KHCJIOPOJIHOE OKHUCJICHHE; JIOKAJIMU3AIMsl MPOIIECCOB B MHUTOXOHApHUAX. CompspkeHHE pacllerieHus
TJIFOKO3bI B KJIETKe ¢ pacmanoM u cuHTe3oM AT®. KommapTmeHTanu3anus mpoueccoB MeTaboiu3Ma 1
JoKanmu3anus crenupudeckux pepMeHToB B MeMOpaHax OMPEIEICHHBIX KIETOUYHBIX CTPYKTYp. [loHsTHE
0 TOMEOCTa3e; MPHUHIIMIBI HEPBHOW M DHAOKPHUHHOW PETYJISIMU TPOIECCOB MPEBpAICHUSI BEIIECTB U
SHEPTHUH B KIIETKE.

dotocunTe3; cBeToBas (aza U OCOOCHHOCTH OpraHU3aIlMU TUJIAKOWJOB TpPaH, SHEPreTHUECKas
neHHocTh. TemHOBast ¢a3za (HOTOCHMHTE3a, MPOIECCHl, B HEH MPOTEKAIOIINE, WCIIOJIH30BAHUE DHEPTHUH.
Tunbel poTocMHTE3a W HUCTOYHUKUA BOAOPOJA sl OOpa30BaHHs OPraHWYECKUX MOJIEKYN; pEeaKIuu
CBETOBOM M TEMHOBOM (ha3bl (POTOCHHTE3a. XEMOCHHTE3.

Ilpakxmuueckas paboma:
Pemenue aneMeHTapHBIX 33/1a4 MO0 MOJIEKYJIIPHOM OMOJIOTHI

Paznea 5. Crpoenue u pyHkuuu kJjaerok (16 4)

[IpenmMer u 3agaud  OUTOJIOTMH. MeTOAbI UW3YyUEHHUs KIETKH: CBETOBas M DJIEKTPOHHAs
MUKpPOCKOMHS; OMOXMMHUYECKHE M HMMYHOJIOTMYECKHE MeETOJbl. JIBa THMa KJIETOYHON OpraHu3aluu:
MIPOKApUOTHYECKUE U HyKapuoTHueckue kieTku. CTpoeHHe LUTOIUIa3Mbl OaKTepuaibHOW KIIETKU;
JoKanu3aus GepMEeHTHBIX CHCTEM U OpraHu3anus MeTaboin3Ma y NpoKapHoT. I'eHeTudeckuil amnmapar
OakTepuii; 0COOEHHOCTH peanu3aluy HacieACcTBeHHOU uHpopmarmu. OCOOEHHOCTH KU3HEAEATEILHOCTH
OakTepuii: aBTOTpOoHBIE U reTepoTpodHbIE OaKTEpUHU; a’dpOOHBICE M aHAPPOOHBIE MHUKPOOPTAHU3MBI.
CrnopooOpa3oBanue U ero OHOJIOrHMUYEcKOoe 3HaueHue. PazMHOkeHue; MOJOBOW mpolecc y OakTepuii;
pexoMOuHaMU. MecTo U poJib IPOKApHOT B OHOLIEHO3aX.

[uTomnasma syKaprHOTUUYECKON KiIeTkH. MeMOpaHHBIH MPUHIUI OPraHU3aluU KIIETOK; CTPOCHHE
Oouosnoruueckoir MemMOpaHsl, Mopdonoruueckue U GyHKIHOHATbHBIE 0COOCHHOCTH MEMOpaH pa3InYHbIX
KIETOUHBIX CTpyKTyp. OpraHemisl LIHUTOIUIa3Mbl, WX CTPyKTypa u (¢yHkuuu. HapyxHas
UTOIIa3MaTHYeckas MeMOpaHa, SHJO0MIa3MaTh4YecKasl CeTh, anmnapar [ oibIxKH, JTU30COMBI;, MEXaHU3M
BHYTPUKJICTOYHOTO NHINEBAPEHUS. MUTOXOHAPUM — DSHEPreTUUYECKHE CTAHLUU KIETKU; MEXaHU3MBI
KJIETOYHOTO JbIXxaHusi. Pubocombl M uX ywyacTue B mpoleccax TpaHCHsauu. KieTouHblil meHTp.
OpraHoupl ABWXKEHHS: KTYTMKA U pecHUYKH. llutockener. CrenuanbHble OpaHOUAbl LUTOIIA3MBI:
COKpAaTUTEIbHBIE BAKyOJIH U JIp. B3anmoeiicTBie opraHou10B B 00eCTieueHUH MPOIIECCOB MeTaboIM3Ma.

KiierouHoe sApo — LEHTp ynpaBJi€HUsl KU3HEACATENbHOCTHIO KIETKU. CTPYKTYpbl KIETOYHOTO
anpa: saepHas o0o0JI0uKa, XpOMAaTHH (T€TEpOXpOMATHH U JSyXpOMAaTHH), sApbImKko. Kapuormnazma;
XMUMHYECKUN COCTaB U 3HAUCHUE IS JKU3HENEATENbHOCTH siapa. [uddepenunanbHas akTHBHOCTh T€HOB;
syxpoMaTuH. XpoMocoMmbl. CTpyKTypa XpOMOCOM B pa3jIMUHbIE MEPUOAbl KU3HEHHOTO LHKIA KIIETKH;
KapUOTHIL, TOHATHE O TOMOJIOTHYHBIX XpOMOcOoMaXx. JIUTIIIONIHBIN U rarIouIHBIA HAOOPBI XPOMOCOM.

Knetku B MHOTOKIIETOYHOM opraHu3me. [lonstue o auddepeHupoBKe KIETOK MHOTOKIETOYHOTO
oprann3Ma. JKU3HEHHBIN ITUKI KIETOK. TKaHU OpraHu3Ma C pa3HON CKOPOCTHIO KJIETOYHOTO OOHOBIICHHS:
OOHOBJISIOIIMECS, PACTYINE U CTa0WIbHbIE. PasMHOXKEHHE KIeTOK. MUTOTHYECKU IUKIT: HHTephaza —
MePHO/] TIOArOTOBKHU KJIETKH K Jenenuto, peaymukanus JJHK; MuTo3, ¢ha3bl MUTOTHUECKOTO JCICHHS U
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npeoOpa3oBaHUs XPOMOCOM B HHUX. MexaHuU3M OOpa3oBaHHUS BEpeTeHA JCJICHUS WU PACXOXKICHHS
JIOYepHUX XpoMocoM B aHadase. buomormueckuii cMpicn murto3a. bruosormdeckoe 3HadeHHE MHTO3a
(Oecrionoe  pa3sMHOXKEHHE, pOCT, BOCIOJHEHHE KIETOYHBIX MOTePh B  (DU3MOJOTHYECKUX U
[IATOJIOTUYECKUX YCIOBUAX). Perymsius >KM3HEHHOIO LUKJIA KJIETKM MHOTIOKJIETOYHOIO OpraHu3Ma.
dakTopsl pocTa. 3anporpaMMUpOBaHHAast KJIETOYHAasi THOeNIb — amnonTo3; perysanus anontosa. [lonsrue
0 pereHepauuu. HapyiieHuss MHTEHCHMBHOCTH KJIETOUYHOIO PA3MHOXKEHHS U 3a00JI€BaHMS YEJIOBEKAa U
KUBOTHBIX: TPO(UUECKHUE S3BbI, JOOPOKAYECTBEHHBIE U 3TI0KAYECTBEHHBIE OIYXOJIU U JIp.

OCOOCHHOCTH CTpPOEHHUSI PACTUTENFHBIX KIETOK; BaKyoJd M IUIacTUABL. BHIbpl TulacTum; ux
CTpyKkTypa U (yHKIHOHaNbHBIE ocoOeHHOcTH. Kierounas crenka. OcoOEHHOCTH CTPOEHHS KIETOK
rpuOoB. BrumroueHwus:, 3Ha4YeHUE U POJIb B METa0OIN3ME KIIETOK.

Knerouynass Teopus cTpoeHusi opraHu3MmMoB. Mcropus pa3BUTHA KIETOYHOW TEOPHH; DPAOOTHI
M.1Inelinena, T. IlIBanna, P. bpoyna, P. BupxoBa u apyrux y4densix. OCHOBHbIE MOJOXKEHUS KJIECTOUHON
TEOPUH; COBPEMEHHOE COCTOSIHUE KJIETOUHOM TEOpUU CTPOEHHUS OPraHW3MOB. 3HAYCHHE KIETOYHOU
TEOPUH I Pa3BUTHUSL OUOJIOTHH.

Bupycbl — BHYTpPHUKJIETOUYHBIE MTapa3uThl HA TEHETUYECKOM ypoBHE. OTKPBITHE BUPYCOB, MEXaHU3M
B3aUMO/ICHCTBUS BUpyca U KJIETKH, MHPEKIMOHHBIN npoluecc. BepTUKalbHbIM U TOPU30HTAIbHBINA THII
neperaud BUPYcoB. 3aloJieBaHMS JKMBOTHBIX M pPAacTEHUM, BbI3bIBaeéMble BHpycaMu. BupycHbie
3a0oseBaHus, BCTpeuaromuecs y denoBeka; rpurmi, renatut, CIIN]. bakrepuodaru. [Ipoucxoxnenue
BUPYCOB. Mephl MpOQHIaKTUKHN PaCIPOCTPAHEHUSI BUPYCHBIX 3a00JI€BaHUM.

Jlabopamopnvie u npakmuyeckue pabomul

N3ydenue miazmonnsa 1 AETIa3MoIM3a B KIETKaX KOXKUIIbI JIyKa
N3ydeHne XxpoMOCOM Ha rOTOBBIX MUKpOIIpenaparax.
N3yuenune paCTUTENBHON U dKUBOTHOM KJIETKHU O] MUKPOCKOIIOM.
Habmronenue 3a ABM>KEHHEM IIUTOIIA3Mbl B PACTUTEIHHON KIIETKaX
Pasznen III. Pa3mHoXeHUe M pa3BUTHE OPraHU3MOB

I'naBa 6. Pa3zmHoxkeHue oprann3Mos (7 4)

@opMbl  0eCcHONIOr0  Pa3sMHOXKEHHUSA:  MHUTOTHUECKOE  JICIEHHE  KJIETOK  OJHOKJIETOYHBIX;
cropooOpa3oBaHue, MOYKOBAHHE Yy OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB; BEre€TaTUBHOE
pa3sMHOXkeHHe. bruonornyeckuii CMbICI U BOTIOLMOHHOE 3HAYEHHE OECII0I0r0 Pa3MHOKEHHSL.

[TonoBoe pa3MHOKEHHE PAaCTECHUHN W JKMBOTHBIX; OMoioru4eckuii cmbici. ['amertorenes. Ilepuombl
00pa3oBaHUs TIOJOBBIX KJIETOK: pa3MHOKeHHE M pocT. Ilepwon cospeBanus (meiio3); mpodaza-1 wu
IIPOLIECCHI, B HEH MPOUCXOAAINME: KOHBIOTalusA, KPOCCUHIOBEp. MexaHn3M, FeHETHUECKUE TI0CIIEACTBUS
1 OMOJIOTMYECKUH CMBICT KpOCcCHHroBepa. buonorndeckoe 3HaueHue M OMOJOTMUYECKUI CMBICT Melo3a.
Ilepuon ¢opmupoBaHUS MOJNOBBIX KIETOK; CYIIHOCTb M OCOOEHHOCTH TeueHus. OcobeHHocTH
criepMaroreHesa u oporesesa. OceMeHeHue U oMo oTBopeHre. MoHO- U nonucnepMusi; OMoI0ruyeckoe
3Hauenue. HapyxHoe m BHyTpeHHee oOIUI0fOTBOpeHHE. [lapTeHorenes. ODBOIIOLMOHHOE 3HAYCHHE
IIOJIOBOTO Pa3MHOXKCHMSL.

Pasznen 7. UnamBuayaabHOe pa3BUTHE OPraHu3MoB (oHTOreHne3) (19 u)

«Hcropusa passutus xuBOTHEIX» K. M. bapa n ydeHue o 3apoJpllIeBbIX JUCTKaX. DBOJIIOLMOHHAS
smbpuosiorus; padorel A. O. Kosanesckoro, M. . MeunukoBa u A. H. CeseprioBa. CoBpeMeHHBIE
IPEJCTAaBICHUS O 3apOAbIILEBBIX JHCTKaxX. lIpuHIMIBI pa3BUTHA OECIO3BOHOYHBIX M HMO3BOHOYHBIX
KUBOTHBIX.

Tumns! AiLEKIETOK; NOJIPHOCTD, pacHpeAeICHUE )KeITKa U TeHETHYECKUX JeTepMUHaHT. O00I0YKU
AHIA; aKTUBALUS OIUIOJAOTBOPEHHBIX SMIIEKIETOK K pa3BUTHIO. OCHOBHbIE 3aKOHOMEPHOCTH APOOJIEHUS;
TOTUIIOTEHTHOCTh OJacTOMEpOB; 00pa3oBaHME OJHOCIONWHOIO 3apojibiiia — Onactynsl. [acTpynsuus;
3aKOHOMEPHOCTH 00pa3oBaHUsl JIBYCIOWHOIO 3apojiplllla — TacTpyJbl. 3apOAbIILIEBbIE JUCTKH M HX
nanpHelmass aup@GepeHMpoBKa; TOMOJOTHS 3apOJbIIEBbIX JHUCTKOB. [lepBHUHBI oOpraHoreHes
(nelipynsauus) ¥ jJaibHeWmas JuddepeHIUpoBKa TKaHeW, OpraHoB U cHcTeM. Perymsamus
SMOPHOHAIBHOTO PAa3BUTHSA; JAECTEPMUHALMS W SMOpHOHAJbHAs WHAYKLUHMA. |'eHeTHyeckuil KOHTPOJIb
pa3ButHs. Poib HepBHOW UM SHIOKPHMHHOM cucTeM B oOecredyeHHMM SMOPHOHAIBHOTO pPa3BUTHUSA
OpraHu3MOB.

3aKOHOMEPHOCTH OCTAMOPHOHATILHOTO nepuoja pa3BUTHS. [Ipsmoe pa3BUTHE;
JOpPENpPOAYKTUBHBIN, pENPOAYKTUBHBIN U NOCTPENPOAYKTUBHBIN niepruobl. Henpsimoe pa3BuTre; NOIHBIN
u HemonHbeld Meramop¢o3. buomormyeckuit cmbicn  pasButus ¢ Meramopdozom. Cramuum
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MOCTIMOPHOHAIBHOTO Pa3BUTHS MPH HEMPSIMOM Pa3BUTHH (JTMYMHKA, KyKOJKa, umMmaro). CrapeHue u
CMEPTh; OMOJOTHUS TIPOJAOKATEITBHOCTH JKU3HH.

CxoncTtBo  3apojbllieid W SMOpHOHaNbHAsE JuBepreHuus mnpusHakoB (3akon K.  bapa).
buorenernueckuii 3akon (D. I'ekkenp m K. Mromnep). Paboter akagemmka A. H. CesepuoBa 00
AMOPHUOHAIEHON W3MEHYMBOCTH (M3MEHUYUBOCTH BCEX CTAJMH OHTOTEHE3a; KOHCEPBATUBHOCTH pPaHHUX
CTaauii SMOPHOHAIBHOTO PAa3BUTHS; BOSHUKHOBEHHE U3MEHEHUH KaK MpeoOpa3oBaHMA CTAAUN Pa3BUTHUS
Y TIOJTHOE BBINIAJICHUE MPEIKOBBIX MPU3HAKOB).

Ponp ¢akTopoB OKpykaromeld cpensl B AMOPHOHAILHOM M TOCTIMOPHOHATBHOM Pa3BUTHU
opranuszma. Kpuruueckue nepuojsl pa3BuTHs. BiusiHue M3MEHEHHMI romeocTa3a OpraHu3Ma MaTtepu U
IJI0JIa B PE3YJIbTaTe BO3JACHCTBHUS TOKCHYECKUX BEIIECTB (Ta0AYHOTO JBIMA, aJKOTOJIsI, HAPKOTUKOB U T.
J1.) Ha X0 SMOPHOHAIILHOTO Y OCTAIMOPHOHAIBHOTO MIEPUOOB Pa3BUTHS (BPOXKICHHBIE YPOJICTBA).

[lonartue o pereHepaliv; BHYTPUKICTOYHAsS, KJIETOYHAs, TKAaHEBAash M OpPraHHAas pereHepaiusl.
dusnonoruyeckas ¥ pernapaTuBHAs pereHepanus. OBOJIONUA CIOCOOHOCTH K pEereHepanuud y
TMO3BOHOYHBIX KUBOTHBIX.

Jlabopamopuvie u npakmuueckue pabomol

Halnronenue MuTo3a B KJIIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

BrisBieHne mNpuU3HAKOB CXOJACTBA 3apOJIBIINICH dYeJIOBEKa | JAPYTUX MIICKOTUTAIONIUX Kak
JI0Ka3aTeIbCTBO UX POJICTBA.

Pazgea IV. OCHOBBI reHeTHKH U CeJIeKINH

I'naBa 8. OcHOBHbIE IOHATHUSA FreHETHKH (2 4)

[IpencraBnenuss ApeBHUX O POJACTBE M XapaKTepe TMepeaadyd TNPHU3HAKOB W3 TIOKOJICHHS B
MOKOJIEHUE. B3risapl CpeHEBEKOBBIX YYEHBIX Ha TPOIECCH HACIENOBaHWs TMPU3HAKOB. McTopwus
pa3BuTus TeHeTHKU. OCHOBHBIC TOHSATHS TCHETHKHU. [IpW3HakKu M CBOWCTBA; T€HBI, AJUICIbHBIC TEHBI.
['oMO3UTOTHBIE B TeTEPO3UTOTHBIE OPraHU3MBI. [ €HOTUTT ¥ (PEHOTHUT OpraHu3Ma; reHO(QOH .

I'naBa 9. 3akoHOMepHOCTH HaCJaeA0BaHUs NPpU3HAKOB (12 )

MeToapl M3ydeHHs HACIEACTBEHHOCTH U U3MEHYMBOCTH. YucTas aMHUsA: nopoja, copT. ITpuHimne!
U XapakTepucThka rubpuaonorudyeckoro merona [. Mengens. Jlpyrue reHeTHYecKHEe METOJIBI:
[IUTOTEHETHYECKNM, TeHEaJTOTrnueCcKnii, MeTo bl nccienoBanus JTHK.

3aKOHOMEPHOCTH HACJCJAOBAHHS TPU3HAKOB, BbIsBIEHHBIE [. Mennenem. MoHorubpugHOE
ckpemnBanue. IlepBeiit 3akoH Mengenss — 3akOoH JoMUHHpoBaHusA. [lodHOoe ©  HemoJiHOE
JTOMHUHHPOBAHWE; MHOKECTBEHHBIN ajuienn3M. BTopoil 3akoH MeHzensas — 3aKOoH paclleruieHusl. 3aKOH
YHCTOTHI FAMET U €ro LUTOJOornyeckoe 000CHOBaHME. AHaIM3UpYIollee cKpermuBanue. Jurudpunnoe u
MOJIMTUOPUAHOE CKPELIMBaHUE; TPETUH 3aKOH MeH/ieNs — 3aKOH He3aBUCUMOT0 KOMOMHUPOBAHUSI.

XpOMOCOMHAsI TEOPHS HACIAEACTBEHHOCTHU. ['pyniibl cuemieHus reHoB. CIENIeHHOE HaclleI0BaHNue
npu3HakoB. 3akoH T. Moprana. [losiHOe U HENOJHOE CLEIJIEHUE I'€HOB; PACCTOSIHUE MEXAY I'€HaMu;
TE€HETUYECKUE KAPThl XPOMOCOM.

['eneTnyeckoe omnpeneraeHUe I0J1a; TOMOTAMETHBIM M TIeTepOraMeTHbId Moy ['eHeTmyeckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue npu3HaKoB, CLUEIJIEHHBIX C N0JIOM. ['eHeTn4ueckue KapThbl
XpOMOCOM 4YeJlOBEeKa. XapakKTep HacCleIOBAHMS IPU3HAKOB Y 4YeJIOBEKa. ['€HHble MU XPOMOCOMHBIE
aHOMAJIMM 4YeJIOBEKa M BhI3bIBacMble WMHU 3a0oseBaHus. Mepbl NPOGUIAKTHKU HACIEICTBEHHBIX
3a00JIeBaHMIi YeOBEKa.

l'enotun kak IenocTHas cucreMa. B3anmopeicTBue aienbHbIX (JOMUHUPOBAaHUE, HEMOJIHOE
JOMHHHUPOBAHKE, KOJIOMHUHHPOBAHUE U CBEPXJOMHHHPOBAHHE) M HEAICIbHBIX (KOMILIEMEHTApHOCTD,
SMHUCTa3 M TMOJUMEpHUs) TEHOB B ONpeAeNieHWH TNpu3HakoB. [lneioTponus. DKCIPECCUBHOCTh H
MIEHETPAHHOCTh I'€HA.

Jlabopamopuvie u npakmuueckue pabomai:
CocraBiieHHE MPOCTEUIINX CXEM CKPEIIUBAHUSI.
Pemrenne anemMeHTapHbIX TEHETHUECKHUX 3a/1ay.
CocraBliieHHE U aHAU3 POJIOCIOBHBIX YEJIOBEKa

I'nasa 10. 3akoHOMepPHOCTH U3MEHYUBOCTH. (6 4)

OcHoBHBIe (POpPMBI HM3MEHUMBOCTH. [ eHOTHUNHMYecKas W3MEHYMBOCThb. Myranuu. [eHHbIe,
XpOMOCOMHBIE M T€HOMHbIe MyTanuu. CBoOMCTBa MyTalMil; COMAaTUYECKHE U T€HEPATUBHBIE MYyTalUU.
Helitpanbabie myrauuu. [lomyneranbHble W JeTalbHble MyTaluu. [IpUyYuMHBI W YacToTa MYTalUi;
MyTareHHbIe (aKTOphl. DBOJIOIMOHHAS POJb MYTAllMi; 3HAUEHUE MYTAIUi JUIS MPAKTUKH CEIbCKOTO
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Xo3qiicTBa M OWoTexHOJNOTHH. Myrtarennsle (akropbl. KoMOMHAaTHBHAs HM3MEHYMBOCTH. YPOBHHU
BO3HUKHOBEHUS Pa3IMYHBIX KOMOMHAIIMI I'€HOB M UX POJIb B CO3/IaHUM I'€HETUYECKOTO pazHOOOpas3us B
npenenax BHAa (KPOCCHHIOBEp, HE3aBUCUMOE PACXO0K/IEHUE TOMOJIOTMUHBIX XPOMOCOM B IIEPBOM H
JOYEPHUX XPOMOCOM BO BTOPOM JEJIEHMM MeH03a, OILUIOJOTBOPEHHE). ODBOJIOUMOHHOE 3HAYCHHE
KOMOWHATHBHON M3MEHYHBOCTH.

deHoTHNUYECKasA, WA MOIU(PUKAIMOHHAS, M3MEHYMBOCTh. POJIb YCIOBHI BHEHIHEW cpeabl B
Pa3BUTHH U TPOSIBIICHUH MPHU3HAKOB M CBOMCTB. CBOMCTBA MOAM(UKAIMIA: OTPEAEICHHOCTh YCIOBUSIMHU
Cpelbl, HalpaBJIECHHOCTh, IPYNIIOBONM XapakTep, HeHacienyemocTb. CTaTUCTUYECKUE 3aKOHOMEPHOCTU
MOM(UKATMOHHOW W3MEHYMBOCTH; BapHALlMOHHBIA PSAJ M BapHalMoOHHAas KpuBas. Hopma peaxumu;
3aBUCHMOCTB OT I'€HOTHUIA. YTIPABICHUE JOMUHUPOBAHUEM.

Jlabopamopnule pabomul:
N3yuenne n3menunBocTu. [loctpoenue BapualiMOHHOIO psija U BapUallMOHHOM KPUBOM.

I'nasa 11 OcHoBbl cesieknmu (64)

Coznianue mopoJj KMBOTHBIX U COPTOB pacTeHMi. PazHooOpa3ue M MpoayKTHUBHOCTH KYJIbTYPHBIX
pacteHuii. LIeHTpbl MPOUCXOXKIEHUSI U MHOT000pa3us KyJIbTYPHBIX PacT€HHUN. 3aKOH TOMOJIOTHYECKHX
PSI0B B HACJIEACTBEHHON N3MEHUYNBOCTH.

MeTonpl  ceneKuuu pacTeHUl M JKUBOTHBIX: OTOOp u ruOpuam3auus; Qopmsl otOopa
(uHIMBHIyanbHBIA M MaccoBblil). OThaneHHas TMOpuUau3alus; SBICHUE rerepo3uca. VcKycCTBEHHBIN
MYTareHes.

Cenexkuysi MHMKpOOpPraHu3MoOB. bHoTexHosorms W TreHeTudeckas uHxeHepus. Cenexknus
MHUKPOOPTraHU3MOB JUIsl THUIIEBOM IPOMBIIUIEHHOCTH; IIOJIY4Y€HHE JIEKapCTBEHHBIX IPENaparos,
OMOJIOTHYECKUX PEryISITOPOB, AMUHOKHUCIIOT.

JIOCTW)KEHMsT W OCHOBHBIE HAIpPABICHHUS COBPEMEHHOM CENEKIMH. YCIEeXH TPaauIlMOHHOU
cenekuuu. KiionnpoBanue; TepaneBTudYeckoe KIIOHUpoBaHue. Jleauddepenmanus comaTuuecKux sjep B
PEKOHCTPYHpPOBAaHHBIX KileTKaxX. KilerouHble TexHOJMOrMM. ['€eHeTHueckass WHXEHepus. 3HadueHue
CEJICKIIUH JUIsl PA3BUTHUS CEIbCKOXO035IIICTBEHHOIO IPOM3BOICTBA, MEUIIMHCKOM, MUKPOOHOJIOTHUYECKOH U
JOPYTUX OTpaciiell IPOMBIIUICHHOCTH.

Pe3epBHoe BpeMsi — 2 4.

Hcnons3yroTcst A NPOBEAEHUS YPOKOB OOOOIIEHUS, 3aKpEIIeHHUs 3HAHUM M OCYILECTBIICHUS
UTOTOBOTO KOHTPOJISI 3HAHUM.

11 knacc. «buogaorusi». (3 yaca B Heaearo, 102 yaca B roxn).

Pasznen 1. Yuenue 00 3BoJIIonuN Opraiudeckoro mupa (50 4).

I'naBa 1. 3aKkOHOMEpPHOCTH Pa3BUTHS KUBOW MPUPOAbI. IBOJIONNOHHOE YueHue (20 yacoB)

Uctopusi mpexacraBieHuil 0 pa3BUTUN KU3HU Ha 3emiie. PazButue OHOJIOTHH B J0JapBUHOBCKUIA
nepuoj. ['ocnoIcTBO B Hayke MpeAcTaBleHU 00 «M3HAYaNbHOU 1I€JIECO00Pa3ZHOCTH» U HEU3MEHHOCTHU
*uBoil pupoabl. PaboTel K. JIunHes mo cuctemaruke pacTeHUN W KUBOTHBIX; MPUHIIUIIBI JIMHHEEBCKOM
cucrematuku. Tpyzasl XK. KioBbe u K. ne Cenr-Unepa. DBomonuonnas teopus XK. b. Jlamapka. [lepsbie
pycckue 3BOMIOIMOHUCTHL. [Ipennocbuiku BosHukHOBeHUs yueHus Y. Jlapsuna. JlocTmkenus B o0nactu
€CTECTBEHHBIX HayK, 3KcneauuuoHHbI matepuan Y. Jlapsuna. OBomounonHas teopus Y. JlapBuna.
VYuenue Y. [lapBuna 06 uckycctBeHHOM otOope. Yuenue Y. JlapBuHa 0 ectecTBeHHOM oTOOpe. Bum —
JJIEMEHTapHasi HBOJIOIMOHHAS enuHuia. BceoOmias WHIMBUIyanbHAas W3MEHUHMBOCTh U HM30BITOYHAS
YHUCIEHHOCTh IOTOMCTBAa. bopbba 3a cCyliecTBOBaHHME U ecTEeCTBEHHbIM o0TO60p. CoBpeMeHHbIE
MPEACTABICHUS O MEXaHW3MaX M 3aKOHOMEDHOCTAX OHBOMIOLMU.  Mukpoossomrouus. l'eHernka u
IBOJIIOLIMOHHAS TEOpHsA. DBOJIIOLMOHHAS poJjib MyTauuil. [lomymaunus — seMeHTapHasi SBOJIIOLIMOHHAsS
enuHuna. ['enoponn nomymsuuid. VMaeanbHble M peaybHble MOMyNMsUuM (3akoH Xapj u—BaiinGepra).
I'eneTnyeckue mpoueccsl B NOMyiAnusax. PesepB HacieICTBEHHOW M3MEHYMBOCTH IMOMYIALUNA. DOpMBI
ecTecTBEHHOro otoopa. [IprcrnocobaeHHOCTh OpraHu3MOB K cpejie OOMTaHUsl Kak pe3yibTaT JIeHCTBHS
€CTeCTBEHHOro otOopa. MukposBosonus. CoBpeMeHHbIE TpeacTaBieHus o Bujpooobpasosanuu (C. C.
YerBepukoB, M. W. Ilmansraysen). Ilytm u ckopocTh BHJI000pa3oBaHusi; reorpapuueckoe u
HKOJIOTHYECKOE BHJI000pa30oBaHKE. DBOJIIOLUUOHHAS POJIb MOIUPHUKAINK; (PU3NOTOTHUECKUE alalTalllu.
TeMIIbl 3BOJIIOLUY.

Jlabopamopnas paboma
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N3yuenne n3MeHYMBOCTH.

Nzyuenre Mop}osiornyeckoro KpuTepus Buaa

[Tprcnoco6IeHHOCTh OPTaHU3MOB K Cpelie OOMTaHHs KaK pe3yibTaT JACHCTBHS €CTECTBEHHOTO
otbopa

I'maBa 2. MakpoassoJiionusi. Buosiornyeckue nociaeacrsusi npuodpeTeHusi MPUCNOCO0IeHN I
(6 4.)

I'maBHbBIE HampaBjIeHMs 3BOJIOLMOHHOTO Ipouecca. buonoruueckuii mnporpecc 1 OMOIOrUUYECKUMA
perpecc (A. H. CeseproB). Ilyrm mocTHXEeHHS OHOJIOTHUECKOTO Tporpecca. MaKpOIBOIOIHS.
AnnoreHes U IporpecCUBHOE MPUCIIOCOOIEHNE K ONPEAEICHHBIM YCIOBUSIM cyliecTBoBaHus. Kararenes
Kak (hopMa JOCTHKEHHSI OMOJIOTUYECKOTO MPOLBETAHUS TPy OpraHu3MoB. OCHOBHBIE 3aKOHOMEPHOCTH
SBOJIIOIMM: JUBEPreHIMs, KOHBEPIeHLMs, NapajyieNu3M; IpaBuia 53BOJIOLUUU TPYII OpPraHU3MOB.
Pesynbrarel sBONIOIMM: MHOrooOpasue BHUJOB, OpraHUYEcKas 1EJecO00pa3HOCTh, IOCTEIEHHOE
yCllO)KHEHHe opraHuzauuu. JlemoHcTpauus. [Iprumepbl rOMOJIOTUYHBIX M AHAJIOTWYHBIX OPraHOB, HX
CTPOEHHE U TMPOUCXOXKJEHHE B Tmpouecce oHToreHesa. (COOTHOIIEHHWE MyTeH MPOrpecCUBHOMN
OMOJIOTMYECKON 3BOJIOLUHU. XapaKTEepUCTUKA MPEACTaBUTENEH >KMBOTHBIX M PAcCTEHUN, BHECEHHBIX B
KpacHyto kHUry W HaxoIsAmIMXcsl MOJ oxpaHoil rocynapctBa. OCHOBHbIE MOHATUS. OBoJrouus. Bun,
nomyisinus; ux kpurepuu. boprba 3a cymecrtBoBanue. EcTecTBeHHBIN 0TOOp Kak pe3yiabTaT 00pbObI 3a
CYIIECTBOBaHHE B KOHKPETHBIX YCIOBHUSAX Cpellbl oOuMTaHUs. «BOJIHBI )KM3HW»; MX NPUYMHBI; MYTH U
CKOpOCTh BUJI000pa3zoBaHus. MakpoasBosonus. bruonorunueckuit mporpecc U OHMOJIOTHUECKHI perpecc.
Ilytu noctukeHus: OUOJIOTHYECKOro TMporpecca; apomMopdos, uavoaaanTtanus, oO0mas IereHepanus.
3nauenue pabot A. H. Cesepiona.

Jlabopamopuas paboma.

BersiBnenre apoMopdo30B y pacTeHU, UIMOAJaNTallii Y HACEKOMBIX.

I'nasa 3. Pazputue xu3um Ha 3emuie (10).

OcCHOBHBIE Y€PTHI IBOJIIOLIMU KMBOTHOTO M PacTUTEIbHOTO MHUpa. PazButue ku3HU Ha 3emiie B
apXeUCKyI0 U MPOTEPO30MCKYI0 3pbl. IlepBbie cienpl ku3nu Ha 3emiie. [losiBeHne BCEX COBPEMEHHBIX
TUIIOB OECIIO3BOHOYHBIX )KMBOTHBIX. OOIIas XapaKTEpPUCTUKA U CUCTEMATHKa BBIMEPIIUX U COBPEMEHHBIX
0€CII03BOHOYHBIX; OCHOBHBIE HAIPABICHUS SBOJIONNH OECIIO3BOHOYHBIX )KUBOTHBIX. [IepBble XOpAOBBIE.
Hamparienus 3BOJIONUU HU3LIMX XOPJOBBIX; OOIIas XapaKTepUCTHKa OecuepenHbIX U 000JIOYHHKOB.
Pa3Butre BoaHbIX pacTeHuil. 6 PazBuTue *u3HM Ha 3eMiie B MAJICO30MCKYIO 3Py. DBOJIIOIUS PACTCHUI;
MOSIBJICHUE NEPBBIX COCYAMCTBIX PACTEHUM; MAIIOPOTHUKU, CEMEHHBIE IMAlOPOTHUKH, TI'OJIOCEMEHHBIE
pactenus. BoO3HUKHOBEHHE TO3BOHOYHBIX: pbIO, 3€MHOBOJHBIX, IMpPECMBIKAtOMUXCsA. [NaBHBIE
HaIlpaBJICHU 3BOJIIOLIMY TIO3BOHOYHBIX; XapaKTepUCTUKA aHAMHUM U aMHUOT. Pa3BuTHe )XU3HU Ha 3eMiie
B Me3030icKyt0 3py. IlosiBIeHMEe W pacnpOCTpaHEHHE IOKPBITOCEMEHHBIX PACTEHUN. OBOJIOLHUS
Ha3€MHbIX NTO3BOHOYHBIX. BO3HMKHOBEHHE NTHUI] U MJEeKONUTaOMKUX. CpaBHUTENbHAS XApAKTEPUCTHUKA
BBIMEPILIMX U COBPEMEHHBIX HAa3€MHBIX MIO3BOHOUYHBIX. BhIMUpaHue IpEeBHUX rOJIOCEMEHHBIX PACTEHUH U
npecMbIKaImuxcs. Pa3Butue xu3HM Ha 3emiie B KaWHO30MCKYHO 3py. bypHOe pa3BUTHE LBETKOBBIX
pacTeHmii, MHOrooOpa3ue HaceKOMbIX (MapajjiesibHas 93BOJIONUs). Pa3BuThe IMIJIalleHTapHBIX
MJICKONIUTAIOIINX, TOSBJICHUE  XUIIHbIX. Bo3HukHOBeHWe mnpumaroB. [losiBmeHue  mepBBIX
npeacraBuTeneil cemeiictBa Jlroau. UYerBepTUUHBIM NMEPUOJ: 3BOJIIOIMUS MIEKONUTaromux. Pa3surue
MIPUMATOB: HAIIPABJICHUS HBOJIIOLNHU YenoBeka. OOIIue mpeaKy YeaoBeKa 1 YeI0BEKOOOPa3HbIX 00E3bsH.

I'naBa 4. IIponcxoxaenne 4yeaoBeka (14 yacos)

MecTo yenoBeka B xHUBOM mpupoae. CucremaTrueckoe nojoxeHue suaa Homo sapiens B cucreme
KUBOTHOrO Mupa. lIpu3Haku M CcBOMCTBa 4YeNOBEKa, NO3BOJIAIOIIME OTHECTH €ro K pPa3IMYHbIM
CHUCTEMATUUYECKUM TIpYyNIaM LapcTBa >KMBOTHBIX. I[IpsAMOXOKIEHME; aHATOMUYECKHE NPEANOCBUIKH K
TPYAOBOM JEATENIBHOCTH U JalbHEWIIEN couuanbHOM 3Boitonuu. CTaguu 53BOJIOLIUU  YEIOBEKA:
JIPEBHEUINNN YEJIOBEK, IPEBHUN YEJOBEK, IE€pPBbIE COBpeMeHHbIe Jroau. CBOICTBA 4YEIOBEKAa Kak
Oouonornyeckoro Buia. llomymsuuoHHas cTpykTypa Buaa Homo sapiens; 4YenoBEUeCKHE pachl;
pacooOpa3oBaHue; eAMHCTBO MPOUCX0XkaAeHus pac. CBoicTBa yesloBeKa Kak OMOCOLMAIBHOTO CYIIECTBA.
JIBoKyme cuiibl aHTpororeneza. d. DHrenbc O pojHM TpyAa B Ipoliecce NpeBpalieHus 00e3bsHbI B
yenoBeka. Pa3BuTue wieHOpa3AeabHON pedr, CO3HAHMS U OOIIECTBEHHBIX OTHOIIEHUIN B CTaHOBJIECHUU
yenoBeka. B3anMOOTHOIIEHHE COLMATBbHOIO UM OMOJIOTMYECKOrO B SBOJIIOLMUHU YeJOBeKa. AHTHHAy4YHas
CYIIHOCTh «COLIMAJILHOTO JapBHHU3Ma» W pacu3Ma. Benymias posib 3aKOHOB OOILIECTBEHHOW KHM3HH B
COLIMAJILHOM IIpoTpecce uenoBedecTBa. bronornyeckne cBONCTBA Y€IOBEUECKOro 00IIecTBa.
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PA3JIEJI 2. B3aumM0OTHOIIEHHUS OpPraHu3Ma u cpeabl (484).

I'naBa 5. Buocdepa, ee crpykrypa u pyHknuu (5 yacos).

buochepa — xkuBas oGonouka miaHeTsl. Ctpykrypa Omocdepsl: nmutocdepa, rumpocdepa,
atmocdepa. KomnoneHnTsl O6uocdepsl: )XKMBOE BELIECTBO, BHJIOBOM COCTaB, pa3HOOOpa3ue M BKJIAJA B
OonomMaccy; OMOKOCHOE€ M KOCHOE BEHIeCTBO; OMOoreHHoe BemiecTBO Ouocdepsl (B. M. Bepuanckwuii).
KpyroBoport BelecTs B IpUpoe.

I'nasa 6. 7Ku3nb B coodmecTBax. OCHOBBI IKO0JIOTHH. (26 4acoB)

Hctopust hopMHupOBaHUsT COOOIIECTB KUBBIX OpraHU3MOB. ['eosioruveckasi HCTOPHSI MaTEPHKOB;
W30S, KIMMaTH4YecKue ycioBusa. buoreorpadus. OcHOBHbIE OMOMBI Cymim W MHPOBOTO OKeaHa.
buoreorpaduueckne obOmactu. JlemoHcTpamus. KapTel, oTpakaronpe Te0JIOTHYECKYI0 HCTOPHIO
MaTEpUKOB; PACIPOCTPAHEHHOCTh OCHOBHBIX OMOMOB CyIIH. B3aWMOOTHOIIEHHS OpraHu3Ma U Cpejbl
EctectBeHHble COOOIIECTBA JKUBBIX OPraHM3MOB. buoreoneHo3bl: 3koton U OuoueHo3. KoMmnoHeHTsI
OMOLIEHO30B: MPOIYLIEHThl, KOHCYMEHTHI, PeAyLIeHThl. bHOIIEHO3bI: BUJIOBOE pa3HOOOpasue, MIOTHOCTh
MOMyJsIui, Onomacca. Abuotudeckue GpakTopsl cpeabl. Posib TeMiiepaTypbl, OCBEIEHHOCTH, BIaKHOCTH
u JIpyrux (akToOpoB B IKU3HEAEATEIBHOCTHM cOOOIIecTB. VIHTEHCHBHOCTh JEHCTBUS (aKTOpa;
orpaHuuuBarommil akrop. BzanmonelictBue GpakTopoB Cpelbl, MpeAeabl BRIHOCIUBOCTH. buornueckue
¢dakropsl cpenpl. MHTerpanus Buzma B OuOlEHO3€; 3Kojoruueckue Humu. llemm u cetm nurtaHus.
Dkojoryyeckas mnupampaa uucen Ouomaccbl, sHepruu. CmeHa OuoreHo30B. [IpuunHBI CMeEHBI
Omo1IeHO30B; (POPMHUPOBAHUE HOBBIX COOOIIECTB.

B3aumooTHomenuss Mexay opranuzmMamu. QopMbl B3aUMOOTHOILIEHHH MEXIy OpraHu3Mami.
[lo3uTuBHBIE OTHOUIEHHS — CHMOMO3: MYTYalu3M, KoOIlepalus, KOMMEHCAJINU3M, HaxJeOHUYECTBO,
KBapTUPAHTCTBO. AHTHUOMOTHYECKHWE OTHOIIEHMS: XHUIIHMUYECTBO, Mapa3sUTH3M, KOHKYPEHIIMS,
coOCTBEHHO aHTUOMO3 (aHTUOMOTUKH, PUTOHIUABI U Ap.). [IporcxoxeHne 1 IBOJIOLHUS Mapa3uTHU3Ma.
HelitpanbHble OTHOIIEHUS — HEUTPAIN3M

Jlabopamopuas u npakmuueckas paboma

BrisiBnenue uept npucrnoco0IeHHOCTH OPTaHU3MOB K BO3/IEHCTBUIO SKOJIOTHUECKUX (PaKTOPOB

CocraBiieHue MUIIEBLIX Ienel

N3yuenue n onucanue 5KOCUCTEM CBOEH MECTHOCTH

I'naBa 7. buocdepa u 4yenoexk. Hoocdepa (12 yacoB)

buocdepa. buomacca 3emnu. buomormveckas TpOIyKTUBHOCTh. JKHMBOE BEIIECTBO M €ro
¢byukun. buonornyeckuii KpyroBopoT BelIeCTB B Ipupoie. Jkoiorus. BuemHsas cpena. DKoaoruueckue
¢dakropbl. AOuoTHYeckue, OMOTHYECKHE W aHTPOIOreHHbIe (HAKTOPBL. KOJIOTMYECKUE CHUCTEMBbI:
ouoreoreHo3, OUOIEHO3, arpoueHos3. [IpoaylieHTsl, KOHCYMEHTHI, penylueHTbl. Camoperynsinus, cMeHa
OMOLIEHO30B U BOCCTaHOBJICHHE OMOIIEHO30B.

AnTpornorenHsie (GpakTopbl BO3ACHCTBUS HAa OUMOIEHO3HI (poJib YenoBeka B mpupoae). [Ipodaemsl
paIMOHATILHOTO TPHPOJIOMNOIIB30BaHUS, OXPaHbl TMPUPOABI: 3allUTa OT 3arpsA3HEHUHN, COXpaHEHHE
STAJIOHOB M MAaMSTHUKOB MPUPOBI, OOecrieueHrne MPUPOTHBIMU PeCypcaMu HacelIeHUs TUaHeThl. Mepsl
0 00pa30BaHUIO SKOJIOTHUECKUX KOMILIEKCOB, IKOJIOTHYeCcKoe 00pa3oBaHHUe.

I'naBa 8. buonuka (5 yaca)

Hcnonb30BaHNe 4€TOBEKOM B XO34MCTBEHHOM JESATETbHOCTA MPUHIUIIOB OPTraHU3alluu PAaCTeHUIA
U KUBOTHBIX. DOPMBI )KUBOTO B MPHUPOJEC U UX MPOMBIIUICHHBIE aHAJIOTH (CTPOUTEIbHBIE COOPYKEHHS,
MalIHbI, MEXaHU3MBI, IPUOOPHI U T. 11.)

Pe3epBHoe Bpemsi — 4u.

Vcnonb3yroTest Ui NPOBEACHUS YPOKOB OO0OOIIEHMS, 3aKpEIUIeHUs 3HAHUW U OCYILECTBIICHUS

UTOTOBOTO KOHTPOJISI 3HAHUH.
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[1l. TEMATHYECKOE IJIAHUPOBAHUE
10 kaacc. «buosorus». (3 yaca B Henesio, 105 yacos B roj).

Ne Tema KonuuecTBo 4acoB, OTBEICHHBIX Ha
n/n M3y4€HHE TEMBI
1 | Beexenue 1
2 Pazgen I. [IpoucxoxkaeHue U Ha4aJIbHBIE TAIlbl Pa3BUTHUSA 12
JKU3HU Ha 3eMJie
3 | Pasmen Il. Yuenwue o kieTke 37
4 | Pazpmen III. Pa3zMHOXeHUME M pa3BUTHE OPraHU3MOB 26
5 | Pa3zgen IV. OCHOBBI T€HETHKH U CENEKIIMU 26
6 | PesepBHOe Bpems 2
Hroro 105
11 kaacce. «buosorus». (3 yaca B Hexeao, 102 yaca B ron).
Ne Tema KomaecTBo yacoB, OTBEICHHBIX Ha
n/n U3YYEHHE TEMBI
1 | 3aKOHOMEpPHOCTH Pa3BUTHS KUBOW MPUPObI. DBOTIOLIMOHHOE 20
YUYCHHE
2 MakposBosmtonus. buonorndeckue nocaecTBUs 6
IPHOOpETEeHNUs] TPUCTIOCOOIEHUN
3 | Pa3BuTHe )xu3HU Ha 3eMiie 10
4 [TpoucxoxaeHue yenoBeka 14
5 | buocdepa, ee cTpykTypa u GyHKIUHA 5
6 JKn3up B coobmectBax. OCHOBBI DKOJIOTUHT 26
7 | buocdepa n yenoek. Hoocdepa 12
8 | buonuka 5
9 | 3axmoueHHE 4
Hroro 102
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