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2022-2023 y4yeOHblil ro]

HOACHUTEJIBHAA 3AIINCKA.

PaGouas nporpamma o Ouosioruu uis 9 kiacca pazpaboraHa Ha
OCHOBE:

® OCHOBHOI 00pa30BaTebHON MPOrpaMMbl OCHOBHOI'O 00IIEr0 00pa3oBaHUs
(OOIT OO0 5-9 knacc) ;

e yuyebHoro miana MbBOVY VYcerb - Meuetunckoit OOII va 2022 — 2023
yueOHBIH rop;

® TMOJOXEeHUs 0 pabouelt mporpamme o npeamery MBOVY Verb-
Meuetunckoit OOIna 2022 — 2023 yuyeOHbIN TOT;

-y4eOHO-METOIMYECKOro KoMIuiekca: buonorus. 5-9 kmaccel: mporpamma / aBT.-
coct. WM.H.Ilonomapéra, B.C.Kyumenko, O.A.Kopuunosa, A.I'.JIparomusnos,
T.C.CyxoBa. — M.: Benrtana-I'pad, 2020.

- yueOonuk IlonomapeBa U.H., KopumioBa O.A., Yepnoa H.M. buonorusa. 9
kiacc. — M.: Benrana-I'pad, 2022.

H3yuenue o6uonozuu na cmynenu 0CHO8HO20 00uLe20 00paA308aHUA HANPABIEHO
Ha 0ocmuiiceHue cnedyrouux
ueneu u zaoau:

®0CBOCHHME 3HAHUM O >KMBOM MNPUPOAE W NPUCYIIUX €A 3aKOHOMEPHOCTSX;
CTPOEHUH, >KU3HEACATEIHHOCTU U CPenooOpasyroniel poiau >KUBBIX OPTraHU3MOB;
YeJIoBeKe KaK OMOCOIMaJIbHOM CYIIECTBE; O pOJM OHOJOTUYECKON HAyKH B
MIPAKTUUYECKOMN NEATENbHOCTH JIIOAECH; METOAAX O3HAHUS )KUBOM ITPUPOLBI;
e0BJIa/IecHHE YMEHHUSIMM TIPUMCHATh OHOJIOTMYECKHE 3HAHUS NI OOBSCHEHUSA
MPOLIECCOB U SIBICHWM >KUBOW TPHUPOJBI, >KUIHEACATEIHBHOCTH COOCTBEHHOTO
OpraHu3Ma; UCTOIb30BaTh HHPOPMAIIUIO O COBPEMEHHBIX TOCTIKEHHIX B 00JIaCTH
OWonmorMM ® JKOJOTHH, O (akTopax 3I0pOBbsI W puUCKa; paboTaTth C
OMONOTUYECKUMH TPUOOpaMH, HWHCTPYMEHTAMH, CIPABOYHUKAMU; TPOBOJIUTH
HAOJIFOEHNS 32 OWOJIOTMYECKMMHU OOBEKTAMH M COCTOSHHEM COOCTBEHHOIO
OpraHu3Ma, OMOJIOTHYECKHUE IKCIIEPUMEHTHI;

epa3BUTHE T103HABATEIbHBIX HWHTEPECOB, HWHTEIUIEKTYalbHbIX U TBOPUYECKUX
CIIOCOOHOCTEM B MPOIECCE MPOBEACHUS HAOIIOICHUN 3a JKMBBIMU OpraHHW3MaMHu,
OMOJIOTMYECKUX  DIKCIEPUMEHTOB, pPaOOTHl C  pPa3IUYHBIMHM  MCTOUYHHKAMHU
uH(popMamu;



®BOCIIMTAHME TIO3UTUBHOIO LIEHHOCTHOI'O OTHOLIEHHWS K JKHBOM IIpUpOLE,
COOCTBEHHOMY 3/I0POBBIO M 3JI0POBBIO JIPYTUX JIIOJEH; KYJIbTYpbl MOBEICHUS B
IIPUPOLE;

*HCII0JIb30BAHNE PUOOPETEHHBIX 3HAHUN U YMEHUW B MOBCEIHEBHOM KU3HU JJIS
yX0/Ja 3a pacTeHUSIMU, JOMAIIHMUMH >KHUBOTHBIMU, 3a00TBI O COOCTBEHHOM
3JI0pPOBBE, OKa3aHUs NEPBON MOMOIIY ce0€ U OKPYKAIOIIUM; OLIEHKHU MTOCIEACTBUIM
CBOEH [JEATEIBHOCTH II0 OTHOLIEHUIO K MPUPOAHOM Cpelae, COOCTBEHHOMY
OpraHu3My, 3I0POBBIO JPYIHX JIOAEH; sl COOJIONCHUS NpaBWI NOBEACHUS B
OKpyXXallIllel cpelae, HOPM 3I0pOBOr0 00pa3a JKU3HH, NPOPUIAKTUKU
3a0osieBaHUl, TpaBMaTH3Ma U CTPECCOB, BPEAHBIX NpuBbluek, BUY-undexunn

MecTo npeamera.

Cornacuno yue6Horo minana MBOY Ycerp-Meuetunckoit OOI nwa 2022-
2023 yueOHbIH TOJT Ha U3yUYCHHE OMOJIOTHH B 9 Kj1acce OTBOAUTCS 2 Yaca B
Heaemo. Takum oOpa3om, B 9 kiacce , ¢ yuétom kanenaaps — /04acos B
rO/I.

B cBs13u ¢ Tem, 4TO 2 ypoKa COBIAIU C BBIXOJHBIM MPa3IHUYHBIM JHEM,
a uMeHHO — 23 ¢eBpans, 8§ MapTa mporpaMMa U3ydeHus Ouojsorun Oyner
OCBOE€HA MYTEM YIJIOTHEHHS TEM.

C yuérom KaneHaapHOro yudeOHOro rpaduka, paclucaHus YpOKOB,
NPa3AHUYHBIX U BBIXOJHBIX JHEH KOJIMYECTBO YacOB B JAaHHOW pabouei
IporpaMMe cocTaBisieT 68 4acoB B roj.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O
IHPEIMETA «BHOJIOT US» 9 KJIACC.

B pe3yJibTaTe H3y4eHUs1 JAHHOT0 Kypca O0HOJIOTHH

O0VYAIOIIMUCH HAVUMUTCH:

— J1aBaTh ONPENEIICHNs] YPOBHEHN OpraHu3aluy KUBOTO U XapaKTepPU30BaATh
MIPOLIECCHI JKU3HEEATEIIbHOCTH Ha KaXKJIOM U3 HUX;

— XapaKTepHu30BaTh CBOMCTBA KUBBIX CUCTEM;

— OOBSICHSTH, KaK MPOSBISIOTCS CBOWCTBA JKUBOTO HA KAXKJIOM U3 YPOBHEH
OpraHu3aluy;

— NPUBOJUTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHOW M €CTECTBEHHOU CHUCTEM
KJIacCU(MKAIIUU KUBBIX OPTaHU3MOB;

— OOBACHSTH, TOUEMY OPraHU3MbI OTHOCSIT K Pa3HbIM CUCTEMAaTHYECKUM
IpyIIaMm.

— OOBSACHSTH NPUHIUIT JEUCTBUS (DEPMEHTOB;

— XapakTepu30BaTh PyHKIUH OEIIKOB;



— OTMEYaTh YHEPTETUYECKYIO POJIb YIIEBOIOB U IJIACTUYECKYIO (DYHKITHIO
KHUPOB.

— OMHCHIBATH OOMEH BEIECTB U MPEBPAIlEHNE YHEPTHH B KIIETKE;

— MPUBOAUTH MOAPOOHYIO CXEMY Ipoliecca OMOCUHTE3a OEJKOB.

— XapaKTepHU30BaTh META00IU3M Y IPOKAPUOT;

— ONKUCHIBaTh TEHETUUYECKU anmapat 6aKkTepui;

— OMHCHIBATh MPOIIECCHI CIIOPOOOPA30BaHUS M PA3MHOKEHHUS TPOKAPHUOT;

— OOBSACHATH MECTO M POJIb IPOKAPHOT B OMOIIEHO3aX;

— XapaKTepHU30BaTh META00IU3M Y IPOKAPUOT;

— OMHCHIBATh TEHETUYECKHIA arnmapar OaKTepuii;

— OMHCHIBATH MPOIIECCHI CIIOPOOOPA30BaHUS M PA3MHOKEHHUS MTPOKAPHUOT;

— O0OBSACHATH MECTO M POJIb IPOKAPHOT B OMOIIEHO3aX;

— XapaKTepu30BaTh PYHKIIMH OPTraHOMIOB IIMUTOTIA3MbI, 3HAUCHHE BKIIFOUEHUH B
KHU3HEICATCITLHOCTH KIETKH;

— OTHCHIBATh CTPOCHHE U (YYHKITUH XPOMOCOM.

— COCTaBIISITh CXEMBI U TAOJUIIBI JUIsI HHTETPAIIUH TIOTYICHHBIX 3HAHMIA;

— 00001IaTh ¥ J1e1aTh BEIBOJIBI 10 H3yUYEHHOMY MaTepHay;

— paboTaTh ¢ AOMOJHUTEIBHBIMI HCTOYHUKAMH HH()OPMAIINY U UCTIONH30BATh UX
JUTSI TIOMCKAa HEOOXOAMMOT0 MaTepurara;

— TMPENICTaBISITh U3YYCHHBIH MaTepHall, UCIIOIb3Ys BO3MOKHOCTH KOMITBIOTEPHBIX
TEXHOJIOTHM;

— OOBSICHSITH PUCYHKH M CXEMBI, PEJICTABJICHHBIE B YUCOHUKE;

— CaMOCTOSITEJIbHO COCTABJISITH CXEMBI IIPOLIECCOB, TPOTEKAIOIINX B KIETKE, U
«TPUBSA3BIBATHY» OTAEIBHBIC UX 3TAIbI K PA3JIUYHBIM KIIETOYHBIM CTPYKTYpaM;
— WUTIOCTPUPOBATH OTBET MPOCTEHIIIMMHU CXEMaMH M PUCYHKAMU;

— paboTaTh ¢ MUKPOCKOIIOM M M3TOTOBJISATH IPOCTEHIIINE MperapaThl 1S
MUKPOCKOTTUYECKOTO MUCCIIEIOBAHMUS.

— XapaKTepHU30BaTh OMOJOTUYECKOE 3HAUCHUE OECIIOIOr0 Pa3MHOKECHHUS;

— OOBSACHATH IIPOIIeCC Mel03a, MPUBOIAIINN K 00pa30BaHUIO

rarIOuHBIX TaMeT.

— OMMCHIBATh MPOLIECCHI, MPOTEKAIOIINE TP IPOOIECHUN,TACTPYISILIUH U
OpraHOTreHese;

— XapaKTepu30BaTh (HOPMBI TOCTIMOPHOHAIBHOTO PA3BUTHS;

— pa3nuyaTh COOBITHUS, COMTPOBOXKIAOIIUE PAa3BUTHE OpraHU3Ma IIPU MOJIHOM U
HEIOJHOM IpeBpalICHUH;

— O0OBACHATH OMOJIOTMYECKUN CMBICI PAa3BUTHUS C METAMOP(O30M;

— XapaKTepH30BaTh 3TAlbl OHTOT€HE3a MPHU MPSIMOM MOCTIMOPHOHATILHOM
pa3BUTHUM.

— XapaKTepH30BaTh BUJIbI U3MEHUMBOCTH U PA3IMYUSI MEX]y HUMHU.

— pacro3HaBaTh MYTallMOHHYIO U KOMOMHATUBHYIO U3MEHYHBOCTb.

— O0OBSACHATH MEXaHU3MBI TIepeaun IPU3HAKOB U CBOIMCTB U3 TIOKOJICHHUS B
MOKOJICHHE U BOZHUKHOBEHHUE OTIMYUN OT POJUTEIBCKUX (POPM Y TOTOMKOB.

- MOHUMATh MPU3HAKU OMOJIOTHUECKUX OOBEKTOB: KUBBIX OPTraHU3MOB;



IF€HOB M XPOMOCOM; KJIETOK M OpraHU3MOB pAacTE€HUH, XUBOTHBIX TI'pHOOB H
OakTepuii;  MOMYJSALUMKA; 3KOCHCTEM M arpo3KOCUCTEM; OMOc(epbl; pacTeHH,
KUBOTHBIX U TPUOOB  CBOET0 PErHoOHa;

- XapaKTepU30BaTh CYIIHOCTh OMOJIOTHYECKUX ITPOLIECCOB: OOMEH BEILECTB U

IIPEBPALEHNS JHEPTUH, INTAHUE, IbIXaHUE, BBIEIIEHUE, TPAHCIIOPT BEIIECTB,
POCT, pa3BUTHE, PAa3MHOKEHUE, HACIEACTBEHHOCTh U U3MEHYUBOCTD, PETYIISALNS
KU3ZHENEATEIbHOCTH OPraHn3Ma, pa3IpaXuMOCTb, KDyTOBOPOT BELIECTB U
MIPEBPALEHNS SJHEPTUU B 9KOCUCTEMAX;

- 000CHOBBIBAThH HCIOJIb30BAaHUE COBPEMEHHBIX JTOCTUKEHUI OMOJIOTUH B
CEJICKIIMU U OMOTEXHOJIOTUH (TeTepO3UC, MOJIUIIION TN, OTAEIbHAs
rudpuau3aiys, TpaHCTeHe3)

- XapaKTepHU30BaTh OCOOEHHOCTH KU3HHU KaK (POPMbI CYIIECTBOBAHUS MATEPHUU.

OO0VYAIOIINIACSH MOJVYUT BO3MOKHOCTH HAVUUTHCSH

HAX00Uumbw:

- B TEKCTE YUCOHHMKA OTINYUTCIIHHBIC TPU3HAKK OCHOBHBIX CHCTEMAaTHYECKHUX
IPYIII;

- B OMOJIOTHUECKHUX CJIOBAPSIX M CIIPABOYHHKAX 3HAYCHUST OMOJIOTHIECKHUX
TEPMHUHOB;

- B Pa3JIMYHBIX UCTOYHUKAX (B TOM YHCIIE C UCIIOJIb30BaHUEM
UH()OPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHI) HEOOXOAUMYIO
UH(OPMAIIHMIO O JKMBBIX OPTaHU3MaX; H30UPATEIbHO OTHOCUTCS K
Oumosioruveckoi nHpopMalmu, coaeprKaniericss B CpeacTBaX MacCOBOM
uHopManmu;

00BACHAMD !

- poJib OnosoruK B hOPMUPOBAHUU COBPEMEHHOMN €CTeCTBEHHOHAYUHOU
KapTUHBI MUpPA, B MPAKTHICCKON JISATSIIBHOCTH JIFOJICH M CaMOTO YUCHHUKA,

- POJICTBO, OOITHOCTH ITPOMCXOMKICHHUS W SBOJIIOIIUN PACTCHUN U )KUBOTHBIX (Ha
IpUMEpPE COTIOCTABICHUS OTACIBHBIX TPYII); POJIb PA3IUYHBIX OPraHW3MOB B
YKU3HM YEJIOBEKa U COOCTBEHHOM JICATCIIbHOCTH;

- B3aHMOCBSI3M OPTaHU3MOB 1 OKPYKAIOIIEH CPeJIbl; POJIb OMOIOTHYECKOTO
pa3HoOOpa3us B COXpaHCHUH OMocdephl; HECOOXOMMOCTD 3aIIUTHI
OKPY’KAIOIIEH CPEbI;

npPoB8OOUMb NPOCMble OUONO2UYECKUE UCCAe00BAHUSL.

- CTaBUTh OMOJIOTHYCCKHE IKCIIEPUMEHTBI, OITUCHIBATH M OOBSICHATH
PEe3YIbTATHI ONBITOB, HAOIIOAATH 32 POCTOM U Pa3BUTHEM PACTCHUN U
YKUBOTHBIX, IIOBEJICHUEM KUBOTHBIX, CE30HHBIMH H3MCHCHUSMH B TIPHPO/IC;
paccMaTpuBaTh Ha TOTOBBIX MHUKPOIIpEIIapaTaxX v OMUCHIBATh OMOJIOTHUCCKUE
OOBEKTHI;



- 110 pe3yJpTaTaM HaOJIIOCHUI pacrio3HaBaTh U ONUCHIBATh B Ta0JIMLIAX
OCHOBHBIE YaCTH U OPTraHOM/Ibl KJI€TKH, OPTraHbl U CHCTEMbBI OPIaHOB YEJIOBEKA;
Ha )KUBBIX 00BEKTAaX U TabJIMLIaX OpraHbl IBETKOBOT'O PACTEHHUs, OPTraHbl U
CUCTEMBbI OPraHOB KUBOTHBIX, PACTEHUS PA3HbIX OTAENIOB, 00JaCTH OHOIOTUU
U DKOJIOTUH, O (haKTOpax 3I0POBbS M PUCKA; pabOTaTh C OMOJIOTUUYECKUMHU U
npuOopamMu , HHCTPYMEHTAMH , CIIPABOYHUKAMU; MPOBOJIUTH HAOIIONECHUS 32
OMOJOrNYECKUMU 0OBEKTAMU U COCTOSIHUEM €TI0 COOCTBEHHOT'O OpraHu3Ma ,
OMOJIOTMYECKUE IKCTIEPUMEHTHI;

pa3BHUTHE MMO3HABATENILHBIX HHTEPECOB, MHTEIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM B Mpoliecce NpoBEAeHUs HAOII0ACHUH 3a KUBBIMU
OopraHu3MaMH, OMOJIOTMUECKHX IKCIIEPUMEHTOB, pa0OTHI C Pa3IMUYHBIMU
UCTOYHUKAMHU UH(POPMAILINH;

- MI0JIb30BATHCS 3HAHUEM O0IIEOMOIOTHYECKUX 3aKOHOMEPHOCTEN ISt
O00BSCHEHUS C MATEPUATHCTUYECKUX MO3ULIMIA BOTIPOCOB MPOUCXOKIACHUS U
Pa3BUTHS )KU3HU Ha 3eMJie, a TAKXKE Pa3IMYHBIX TPYII PACTeHUMN, KUBOTHBIX, B
TOM YHCJIE U YETIOBEKA;

- 1JaBaTh apryMEHTHPOBAHHYIO OLIEHKY HOBOM MH(MOpPMAIIMH 110 OMOJIOTUYECKUM
BOIIPOCAM;

- paboTaTh C MUKPOCKOIIOM M M3TOTOBJISATH MPOCTEHIIINE MpenapaThl 1JIs
MUKPOCKOITMYECKUX UCCIENOBAHHIA;

- pemaTh FreHETUYECKHUE 3a/1a4d, COCTABIIATH POJOCIOBHbBIE, CTPOUTh
BapUallMOHHbBIE KPUBBIE HA PACTUTEIILHOM U dKUBOTHOM MAaTEpHUAJIE;

- paboTaTh C yueOHON W HayYHO-TIOMYJIAPHON JTUTEPATypOH, COCTABIIATH IJIaH,
KOHCIIEKT, pedepar.

— CPaBHUBATH M COMOCTABIIATH MEXK/Ty COOOM ATaIlbl Pa3BUTHS KUBOTHBIX
M3YUYECHHBIX TAKCOHOMUYECKUX TPYIIII;

— HCTIOJI30BAaTh HHAYKTUBHBINA U JEAYKTUBHBIN MOAX0/IbI IPU U3YYECHUU
KPYIHBIX TAKCOHOB;

— BBISIBJISITh IPU3HAKH CXOJICTBA Y PA3JIWYMS B Pa3BUTHHU )KUBOTHBIX Pa3HBIX
rpyni,

— 0000111aTh ¥ ACNaTh BBIBOJBI 110 H3YUYCHHOMY MaTepHAIY;

— paboTaTh ¢ JOTOJHUTEIBHBIMH UCTOUHHUKAMH HH(GOPMAIIUH U UCTIOIB30BaTh UX
JUIs1 TIOUCKA HEOOXOAMMOTr0 MaTepuaa;

— MNPEACTaBISATh U3YYEHHBIN MAaTEPUAIL, UCIIOJIb3YsI BO3MOKHOCTH KOMITBIOTEPHBIX
TEXHOJIOTHH.

— HCIOJIB30BATh NMPHU PENICHUH 3a/1a4 TEHETUYECKYIO CUMBOJINKY;

— COCTaBJISITh T€HOTHUITHI OPTAHW3MOB Y 3aMUCHIBATh UX TaMETHI;

— CTPOUTH CXEMBbI CKPEIIMBAHUS TPU HE3ABUCUMOM CIEIUICHHOM HaCJIeJOBAHUH,
HacJaeJ0BaHUH, CIICTNICHHOM C ITOJIOM;

— CYIIHOCTh T€HETUYECKOTO OMPEACICHU 10JIa Y PACTCHUM U )KUBOTHBIX;



— XapaKTepHU30BaTh T€HOTHUII KAK CUCTEMY B3aUMOJECHCTBYIOLINX F€HOB
OpraHu3Ma;

— COCTaBJIATh NPOCTEHIINE POAOCIOBHBIE U pelIaTh FT€HETUYECKHE 3a1a4H.
— OOBSICHATh MEXaHU3MBbI MIEpeaul IPU3HAKOB U CBOMCTB U3 MOKOJICHUS B
MOKOJICHUE U BOBHUKHOBEHUE OTIMYUHI OT POJUTEIBCKUX (DOPM Y TOTOMKOB.
— OLICHUBATh 3HaYeHUE HBOIOLMOHHON Teopun K. b. Jlamapka s pa3BUTHS
Onojoruu,

— XapaKTepHU30BaTh MPEANOCHUIKH BOZHUKHOBEHHS 3BOJIOLIMOHHON Teopun Y.
JapBuHa;

— JIaBaTh ONPEJIETCHUS OHIATHN «BUII» U «TTOMYJISLIHS;

— XapaKTepHU30BaTh MPUUUHBI OOPHOBI 32 CYLIECTBOBAHUE;

— ONpeneNsATh 3HaU€HUEe BHYTPUBUIOBOM, MEKBUI0BOI OOPHOBI 32
CYILIIECTBOBaHUE U OOPHOBI ¢ A0MOTHYECKUMU (haKTOpaMu CPEeJibl;

— J1aBaTh OLIEHKY €CTECTBEHHOr0 0TOOpa Kak pe3yibTrara 0opbrObI 3a
CYILLIECTBOBAHHUE.

HearenbHOCTh 00Pa30BATENBHOIO YUPEKACHHS 0011Ero 00pa3oBaHus B 00y4eHUN

OMOJIOTUY JI0JDKHA OBITH HAIIpaBJIeHa Ha JOCTHKEHHE 00YJarOITUMUCS CIICTYFOITUX
JUYHOCMHBIX, MEMANPEOMEMHBIX U NPEOMEMHBIX PE3YIbMAmM08.
JINYHOCTHBIM pe3yJIbTAaTOM M3YyYEHHUS MpeaMeTa sBisieTcs popmMupoBaHue

CICAyromux YMCHI/Iﬁ N Ka4YCCTB!

e Pa3BUTHUE MHTEIJUICKTYAIBHBIX U TBOPUYCCKUX CITIOCOOHOCTEH;

e BOCHHUTaHHUE OCPEIKHOTO OTHOIICHUS K MpUpoje, HOpMUPOBAHKE
AKOJIOTHYECKOTO CO3HAHUS;

o TIPU3HAHHE BBHICOKOMW IEIOCTH JKU3HH, 3I0POBbSI CBOCTO U JPYTHX JIFOJICH;

e Pa3BUTHE MOTHUBAIIMU K TOJYYCHUIO HOBBIX 3HAHUH, TaTbHEUIIIEMY
M3yYEHHUIO0 ECTECTBCHHBIX HAYK.

e OTBETCTBEHHOT'O OTHOIIEHUS K YUCHHIO, TPYAY;

¢ LEJIOCTHOI'O MUPOBO33PEHUS;

e OCO3HAHHOCTH M YBKUTEIHHOTO OTHOIICHUS K KOJUIETaM, APYTHUM JIFOJISIM;

¢ KOMMYHHUKATHBHOUN KOMIETEHIIUU B OOIIIEHUU C KOJUIETAMU;

e OCHOB DKOJIOTHYECKOU KYITbTYpPbI

MeTanpeaMeTHBIM pe3yJibTaTOM U3YUYEHUS Kypca siBisieTcs pOopMHUpPOBaHUE
YHUBEpCaNbHBIX yueOHbIX AeiicTBuil (Y'Y /1)

PeryastuBubie YY/I:

o CamocrosTenbHO 00HApYKUBaTh U (HOPMUPOBATH YUEOHYIO TPOOIIEMY,
onpenessate Y /1;



o BriaBurate Bepcun perieHust mpo0aeMbl, 0CO3HABATH (U UHTEPIIPETUPOBATH
B ClIydyae HEOOXOIMMOCTH) KOHEUYHBIN pe3yibTaT, BHIOUPATh CPEICTBA
JTOCTHKEHUS LIENN U3 TPEIJIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSATENHHO;

o CocTaBnarh (MHAUBUIYAIBHO WK B TPYIIIE) IJIaH PELIEHUs MPOOIEMBbI
(BBITTIOJIHEHUS TIPOCKTA);

o Pabortas no mnany, cBepATh CBOU JEHUCTBUSA C LIETBIO U, IPU
HEO0OXOAUMOCTH, UCTIPABIIATH OIIUOKH CAMOCTOSITEBHO (B TOM YHCIIEC U
KOPPEKTUPOBATH IJIaH);

o B nmanore ¢ yuntenem coBEpIIEHCTBOBATh CAMOCTOSITEIbHO BHIOPAHHbIE
KPUTEPUHU OIEHKH.

ITo3naBareabHbie YY/I:

o AHaNMM3MPOBATh, CPABHUBATH, KIIaCCH(PHUIIUPOBATH (DAKTHI U SIBICHUS,

o BBIIBIATE MPUYHMHBI U CIIEJCTBHSI MPOCTHIX SBICHUH;

o OcyniecTBISATh CPaBHEHHE U KJIACCU(PUKALINIO, CAMOCTOSTENILHO BHIOUpAs
KPUTEPHUH IJIs1 yKa3aHHBIX JIOTUYSCKUX OTICPaIlnii;

o CTpouTh JOrMYECKOE pacCykJIeHHE, BKIIIOYAIOIIee YCTAHOBICHHE
NPUYUHHO-CIIE/ICTBEHHBIX CBS3EH;

o Co3gaBaTh CXeMaTHYE€CKUE MOJIETU C BBIJICIICHUEM CYIIECTBEHHBIX
XapaKTepUCTUK OOBEKTA;

o CocCTaBiATh T€3UCHI, PA3JIUYHbBIE BUBI IUIAHOB (MPOCTHIX, CIOKHBIX U T.II.)

« IIpeoGpazoBbiBaTh HH(POPMAILIHMIO U3 OJTHOT'O BUA B IPYrou (Tabauiry B
TEKCT);

o OmnpenensiTh BO3MOKHBIE HCTOYHUKU HEOOXOIUMBIX CBEJICHUM,
IPOU3BOJIUTH MOUCK UH(OPMAIINHU, aHATM3UPOBATH U OIIEHUBAThH €€
JIOCTOBEPHOCTb.

KommyHukatuBusbie YY/I:

o CaMOCTOATETHHO OPTAaHU30BBIBATH YUEOHOE B3aUMOICHCTBUE B TPYIIIE
(ompenensaTh 00IIMe TENH, TOTOBAPUBATHCA JIPYT C APYTOM);

o B nuckyccun ymMeTh BBIIBUHYTh apTyMEHTHI U KOHTAPT'yMEHTHI;

o  YUHUTBCS KPUTHYHO OTHOCUTHCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM
PU3HABATH OMMOOYHOCTHh CBOETO MHEHHS 1 KOPPEKTUPOBATH €TO;

o lloHumas nMo3uIMIO APYTOro, pa3inyaTh B €ro peYu: MHEHHE (TOUKY
3peHusi), 10Ka3aTeIbCTBO (APTryMEHTHI), (PaKThI (TUIIOTE3bI, AKCUOMBI,
TEOPUH);

e YMeTb B3IIIHYTh HA CUTYAllMIO C MHOUM MO3UIIUU U JIOTOBAPUBATHCS C
JIOJIbMU UHBIX MTO3UIUH.



IIpeaMeTHBIM pe3yJabTaTOM U3YUYEHUS Kypca siBIsieTCs CHhOPMUPOBAHHOCTh
CIEIYIOIIMX YMEHUM:

o ITloHumMaTh CMBICTT OMOIOTUYECKUX TCPMHUHOB;

o 3HaTh OCOOEHHOCTH JKU3HU KaK (POPMBI CYILIECTBOBAHUS MATEPUU;

o IloHumath posib HU3NUECKUX U XUMUYECKUX MPOLECCOB B AKUBBIX CUCTEMAX
Pa3IUYHOr0 UEPAPXUUECKOTO YPOBHS OPraHU3aLUN;

o 3Harh pyHAAMEHTAJbHbBIC MOHATHS OMOJIOTHUH;

o Ilonumarp cymHOCTh IPOLIECCOB OOMEHA BEIIECTB, OHTOTE€HE3a,
HACJIEICTBEHHOCTH U U3MEHUYUBOCTH;

o 3HaTh OCHOBHBIE TEOPUU OMOJIOTHH: KIETOYHYIO, XPOMOCOMHYIO TEOPHUIO
HACJIeICTBEHHOCTH, YBOJIIOIIMOHHYI0, aHTPOIOreHE3a

o 3HaTh OCHOBHbIE O0JJACTH TPUMEHEHHUS OHOJOTUYECKUX 3HAHUU B
IPAKTUKE CETBCKOTr0 XO35MUCTBA, B PAJIE OTPACiIe MPOMBIIIIEHHOCTH, TTPH
OXpaHe OKpYKaloUIe Cpeibl U 3J0POBhS YEIIOBEKA;

o YMeTb Moib30BaThCA 3HAHUEM O0IEOMOTIOTUYECKUX 3aKOHOMEPHOCTEH 1St
00BSCHEHUS C MATEPUATHCTUYECKHUX MO3UIIMI BOIIPOCOB MPOUCXOKIACHUS U
Pa3BUTHS )KU3HU Ha 3eMJie, a TAKXKE Pa3IMYHBIX TPYII PACTCHUH,
KUBOTHBIX, B TOM YHCJI€ U YEJIOBEKA;

o JlaBaTh apryMeHTHPOBAHHYIO OILIEHKY HOBOUW MH(OpPMALIUU T10
OMOJIOTUYECKUM BOIIPOCAM;

o VYMmeTh paboTaTh C MUKPOCKOTIOM M M3rOTOBJIATH MPOCTEHIINE IpenapaThl
JUTSI MUKPOCKOTIMYECKHUX UCCIIeI0BAHMI;

o Pemats reHeTHUecKue 3a1a4M, COCTABISATh POJOCIOBHBIE, CTPOUTH
BapHAaIlMOHHBIC KPUBBIE HA PACTUTEILHOM U )KMBOTHOM MaTepHUae;

Hcnonp3oBaTh NpUOOPETEHHBIE 3HAHUS M YMEHUS B PAKTUYECKOU IEATEIIbHOCTH
Y TIOBCEIHEBHOM KU3HHU IS

o coOMOICHHS MEP MPOPUITAKTUKY 3a00I€BaHUH, BHI3BIBAEMBIX PACTCHUSIMU,
KUBOTHBIMU, OAKTEPUSIMU, TPUOAMU U BUPYCAMH.

e OKa3aHUs MEPBOU MOMOIIM NMPU OTPABICHUH SIOBUTHIMU TprudamMH,
pPaCTEeHUSIMH, YKyCaX KUBOTHBIX.

e paIMOHAIIBLHOW OpTaHU3AIMH TPY/la U OTMIBIXA, COOJIFOICHUSI TIPABUIT
MTOBEJCHUS B OKPY KAIOIIEH CpeIE.

o BBIpAIIMBAHUS U PA3MHOXKCHHSI KYJIBTYPHBIX PACTCHUM U JOMAITHIX
KUBOTHBIX, YX0J1a 32 HAMH.

e TIPOBEJICHUS HAOJIOAEHUM 32 COCTOSIHHEM COOCTBEHHOI'O OpraHu3Ma.

IIpeaMeTHLIMH _Pe3yJbTATAMMOCBOCHHUS BBIITYCKHUKaAMH OCHOBHOH




IOIKOJIBI IPOrpaMMEI 110 OMOJIOTHH SIBIISIFOTCS

1. B noznasamenvnoii (unmennexkmyanvHoii) cghepe:

*BbIJICJICHUE CYIIECTBEHHBIX TPU3HAKOB OpraHU3Ma YesioBeKa
(OTIMYMTENBHBIX TPU3HAKOB OPTaHU3Ma YEJIOBEKA;) U MPOIECCOB (0OMEH
BEIIECTB U MPEBPAIICHUE YHEPTUH, TUTAHUE, JIbIXaHHE, BBIICIICHHE,
TPaHCIOPT BEIIECTB, POCT, Pa3BUTUE, PA3MHOKEHUE, PETYIISAIUS
KU3ZHEACATEILHOCTH OpTraHu3Ma);

eI[IPUBECHHUE J10KA3ATEIBCTB (APIryMEHTAIIMs) POJICTBA YEJIOBEKA C
MJIEKOITUTAIOITUMU KUBOTHBIMH; OMOJIOTUMYECKHUX U COIUATBLHBIX (PaKTOPOB
aHTPOINOreHe3a; B3aMMOCBSI3U YEJIOBEKA U OKpYKarolleil cpeibl;
3aBUCUMOCTH 3/I0POBBS YEJIOBEKA OT COCTOSIHUSI OKpY KaroIleil cpe/ibl;
HEOOXOJIMMOCTH 3alIUThl OKPY>KAIOIIEH Cpeibl; COOJIIOICHUS Mep
npoduiIakTUKU 3a00J€BaHN M, BEI3bIBAEMbBIX PACTEHUSAMU, KUBOTHBIMU,
OakTepusaMu, TpudaMu U BUPYCaMH, TpaBMaTHU3Ma, CTPECCOB,
BUYunbekuu, BpeIHBIX MPUBBIYCK, HAPYIICHUS OCAHKH, 3pCHUS, CITyXa,
WH()EKIIMOHHBIX U IPOCTYIHBIX 3a00JIeBaHU;

e 00BSICHEHHUE POJTH OMOJIOTUH B IPAKTUYECKOU NESITEIHHOCTH JIFOCH;
BKJIaJIa OTEYECTBEHHBIX YUCHBIX B pa3BUTHE 3HAHUI 00 OpraHU3Me
YeJIOBEeKa; MECTa M POJIA YEJIOBEKA B IPUPOJE; POJIH Pa3IMYHBIX
OpraHU3MOB B KU3HH Y€JIOBEKa; MEXaHU3MOB HACIIEICTBEHHOCTH U
U3MEHUYMBOCTH, TIPOSIBIICHUS HACIEICTBEHHBIX 3a00JIeBaHUH Y YEIOBEKa;
e pa3JIMyYeHUE HA TAOJMIIAX YaCTe U OPTaHOUIOB KJIETKH, OPTaHOB U CUCTEM
OpraHoB YeJIOBeKa; HauboJiee pacCIPOCTPAHEHHBIX PACTEHUI U JOMAIITHUX
KUBOTHBIX; ChETOOHBIX U STOBUTHIX TPUOOB; OMACHBIX JIJISl YeJIOBEKA
paCTEHHUH U )KUBOTHBIX;

e CpPaBHEHHE OMOJIOTMYECKUX 0OBEKTOB U MPOIECCOB, YMEHHUE JIeTIaTh
BBIBOJIBI M1 YMO3AKJTIOUSHHS HA OCHOBE CPaBHEHUS;

e y3HABAaTh OCHOBHBIE CTPYKTYPHBbIE KOMIIOHEHTHI KJIETOK, TKaHEH B
TabJIMIIaX ¥ MUKpOTIpernapaTax, yCTaHaBIMBaTh U OOBACHITH B3aUMOCBSI3b
MEXITY OCOOCHHOCTSIMU CTPOCHUS KJIETOK, TKaHEW, OpTaHOB, CHCTEM
OpraHoB U UX (QYHKIUIMH;

e pacmo3HaBaTh YaCTH CKEJIETa U OCHOBHBIC MBIIIIIHI HA HATJISTHBIX
ITOCOOMSX;

e OOBSACHITh MEXaHU3M CBEPTHIBAHUS U MEPEITUBAHUS KPOBH;

e BEISIBIIATE CylIecTBEHHBIC MPU3HAKU CTPOCHUS U (DYHKIIMOHUPOBAHUS
OpraHOB YYBCTB;

e OBJIAJICHUE METOJJaMH OMOJIOTUYECKOM HAYKU: HAOII0/ICHUE U ONHCAHUE
OMONOTUYECKUX OOBEKTOB U MPOIIECCOB; MOCTAHOBKA OMOJIOTHYECKIX
AKCHEPUMEHTOB U OOBSICHEHHE UX PE3YIHTATOB.

2. B yennocmmno-opuenmayuonnoii chepe:

e 3HAaHUE OCHOBHBIX MPABUJ MOBEJACHUS B MPUPOJE U OCHOB 3J0POBOTO
00pa3a XKH3HH;

e AHAJIU3 U OLICHKA MOCJEACTBUN JIESITEIIbHOCTH YeJIOBEKa B IPUPO/IE,
BIUSHUS (DAKTOPOB PHCKA HA 37J0POBHE YEIOBEKA.



3. B cpepe mpyooeoii deamenvnocmu:

e 3HaHME U COOJIIO/ICHHE MPABUJI paOOThI B KAOMHETE OUOJIOTUH;

e cOOJTIO/IEHNE TTpaBUI padOThI C OMOJIOTHYECKUMHU TPUOOpaMu U
MHCTPYMEHTaMU (TpenapoBajibHbIC UTIIbI, CKAJIBIIEIH, JIYIbl, MUKPOCKOIIBI).

4. B cipepe puzuueckoin oeamenvnocmu:

e OCBOCHHE IMPUEMOB OKa3aHUS TICPBOM ITOMOIIH IPHU TIEpesioMax, Mpu
KPOBOTEUEHUSX, TIPU OTPABJICHUH SITIOBUTHIMHU TPpUOAMU, PACTCHUSIMH,
yYKyCaX JKUBOTHBIX, IPOCTYAHBIX 3a00JIEBAHMSIX, 0’KOTaX, 0OMOPOKEHUSX,
TpaBMax, CIIACEHUU YTOIAIOIIET0; pallMOHAILHON OpTraHu3alvy Tpyaa U
OTJIbIXa, IPOBEICHUS HAOIO/ICHU 32 COCTOSTHUEM COOCTBEHHOTO
opraHusmMa.

e ['UrneHnYecKre Mephbl ¥ Mepbl NPOGUIAKTUKH JISTOYHBIX 3a00JICBaHUH,
HapyIICHUS PabOThI OPraHOB MUIICBAPUTEIBHON CUCTEMBI, 3a001CBaHUH
MOUYEBBIJICIIUTCIIEHON CUCTEMBI, POJIM BUTAMHHOB.

e ['urneHnyeckue TpeOOBAHUS 11O YXOAY 32 KOKEH, HOTTSMH, BOJIOCAMH,
00YBBIO U OJEHKOM.

5. B scmemuueckoii cghepe:

e OBJIAJICHNE YMEHUEM OILICHUBATh 3CTETUYECKUE JOCTOMHCTBA
yesioBeyeckoro tena. Mcemnons3oBaTh NpuoOpeTeHHbIE 3HAHUS U YMEHHUS B
PAKTUYECKOM 1eITeNbHOCTH U MIOBCETHEBHOM KU3HU JIJIS:

e cOOJTIOJIEHUS Mep MPO(PHUIAKTUKY 3a00JI€BaHH, BHI3BIBAEMBIX
pacTeHUSIMU, KUBOTHBIMU, OAKTEPUSMU, TPUOAMU U BUPYCAMH.

e OKa3aHMs MEePBOM MOMOIIH MTPU OTPABICHUU STOBUTHIMU IpUOaAMU,
pacTEeHUSIMU, YKyCaX KUBOTHBIX.

e PAIIMOHATLHOM OpPraHMU3aIuy TPYIa U OTIbIXa, COOMIOACHUS TIPABIII
MOBE/ICHHSI B OKpYKAIOLIEH cpelie.

e MIPOBEJICHUS HAOIOACHUH 32 COCTOSHHEM COOCTBEHHOTO OpraHU3Ma.

Conepxxanue nporpamMmsl

Tema 1. O011Me 32aKOHOMEPHOCTH KM3HH

buonorus — Hayka o xuBoM Mupe bruonorus — Hayka, uccrnenyomnias Ku3Hb. M3yuenne
IpUpOJbl B 0OecrieueHUH BbDKMBaHUSA JitoJei Ha 3emie. buonorus — cucrema pasHbIxX
Ononornyeckux obnacreit Hayku. Poib OMOJIOTHH B IPAKTUYECKON JESTEIBHOCTH JIFO/ICH
Meronpl OMOJIOTHYECKHMX —HCCIENOBaHUI MeTonbl H3Yy4eHUS JKHUBBIX OPraHU3MOB:
HaOJro/IeHue, M3MEpeHHe, CpaBHEHHE, ONMCaHWe, SKCIEPUMEHT, MOJICIIMPOBaHUE.
IIpaBuna paboTel B KaOMHeTe OHOJOTMHM C OHOJOTHMYECKUMH HpubOpaMu |
UHCTPYMEHTaMHU

OO11re cBOMCTBA JKUBBIX OpraHu3MoB OTIMYUTENbHbIE TPU3HAKU JKUBOTO M HEXHUBOTO:
XUMUYECKUH  COCTaB, KIETOYHOE CTpOEHHE, OOMEH BEIIEeCTB, pPa3MHOKEHHE,
HaClIe/ICTBEHHOCTh, M3MEHUUBOCTb, POCT, Ppa3BUTHE, pa3paXxUMOCTb. B3aumocss3b
KHUBBIX OPTraHU3MOB M CPEJIbI

Msoroo6pasue ¢opm xu3Hu Cpeasl )KU3HU Ha 3eMiie 1 MHOT0OOpa3ue MX OpraHu3MOB.
Knerounoe pa3HooOpa3zue opraHu3MoB U UX LapcTBa. Bupycbl — HekseTouHas dopma
xu3HU. PazHooOpa3ue OuocucteM, oToOpaskaroliee CTPYKTYpHbIE YPOBHHM OpraHU3aIHH
KU3ZHU



Tema 2. gaROHOMepHOCTI/I KU3HHU HA KJI€TOYHOM YPOBHE

Mmuoroo6pa3ue kierok (000mieHHe paHee H3ydyeHHOro wmarepuana. MHoroobpasue
TUIOB KJIETOK: CBOOOJHOXKHBYIIME W 0Opa3ylomue TKaHH, MPOKAPHOTHI, SYKAPHUOTHI.
Posnb y4€HBIX B U3y4EHUHU KIIETKHU.

Xumuueckue BemiectBa B kieTke O000IIeHHEe paHee M3YYeHHOro Marepuala.
OCOOEHHOCTH XUMHYECKOTO COCTaBa KHMBOW KIIETKH M €r0 CXOJICTBO y Pa3HBIX THUIIOB
KiIeTok. Heopranmdeckne u opranmdeckue BemiecTBa kieTkd. CopaepikaHue BOJIBI,
MUHEPAIbHBIX COJIEH, YTIICBOJIOB, JIMIUIOB, OCIKOB B KIETKe U opranu3me. Mx ¢pyHkimum
B KHU3HENIEATEITLHOCTH KIIETKU

Crpoenne knerku CTpyKTypHbIE YacTH KIETKH: MeMOpaHa, sJpo, LHUTOIIa3Ma C
OpraHOMJIAMH U BKIFOUCHUSMH

Opranounpl KIeTKH M UX (QyHKUMM MemOpaHHbIE M HeMeMOpaHHbIE OPraHOMBbI,
OTJIMYUTETIbHBIE OCOOCHHOCTH MX CTPOCHMS U QYHKIIUU

OOMeH BelIecTB — OCHOBA CyIIecTBOBaHUS KieTku [loHsTHe 00 0OMEeHe BemiecTB Kak
COBOKYITHOCTH OWOXHMHYECKUX peaKiuii, 00eCIeYnBaOMUX >KU3HEICSITEIHHOCTD
KJIeTKH. 3HauYeHWEe aCCHMWIAIMKA W JACCUMWISIMM B  KIeTKe. PaBHOBecue
HHEPTeTUYECKOTO  COCTOSHUS  KJIeTKH —  olecrmiedyeHne €€  HOPMAaJbHOTO
(G YHKIIMOHUPOBAHUS

buocunTe3 Genka B xuBoi kietke. [loHaTtue o 6uocuHTe3ze. DTambl cUHTE3a Oeska B
KJieTKe. PoJib HyKJIEMHOBBIX KUCIIOT U pubOCOM B OMOCHHTE3€ OEJIKOB

buocuntes yrieBonoB — ¢ortocuntes [lonsaTHE 0 hoTOCHHTE3E KaKk mpoliecce CO3MaHus
YIJIEBOJIOB B KUBOHW KiIeTKe. J[Be cTaguu (OTOCHHTE3a: CBETOBAs M TEMHOBAsI. Y CIIOBHUS
MpoTeKkaHus POTOCHHTE3a U €ro 3HAUCHUE JJIs1 TPUPOJIbI

ObGecnieuenne kieTok sHeprueil [loHATHE O KIETOYHOM [ABIXaHUM KakK O TIpoliecce
obecrieueHus KieTkd HHeprueil. CTaguM KJIETOYHOTO JbIXaHUs: OECKUCIIOpOIHAs
(pepMeHTaTHBHAS, WK TJIMKOJIM3) U KUCIOpOJHAs. Pojib MUTOXOHIpHI B KJIETOUHOM
JbIXaHUH

Pa3mHOKeHne KiIeTku U e€ KU3HEHHBIH UK PasMHOKEHHE KIETKU MyTEM JIENeHUsS —
oO1ree CBOMCTBO KJIETOK OJTHOKJIETOYHBIX MU MHOTOKJIETOYHBIX opranu3mMoB. Kiierounoe
JielieHue YIpOKaproT — JIeJIeHHe KIeTKH HaaBoe. [leienne KIeTKU y 9yKapuoT. MUTO3.
®a3bl MuTO3a. JKU3HEHHBIN LUK KIeTKH: uHTepdasa, MuTo3. Paznenenue KieTo4HOro
COJIEP’)KUMOTO Ha JIB€ JOYEpHUE KICTKH.

JlaGopaTopHbie pabOTHI:

1. MHOFOO6paSI/IC KJICTOK DYKAapHOT. CpaBHeHI/Ie PACTUTCIIbHBIX U )KUBOTHBIX KJICTOK
2. PaCCManI/IBaHI/IC MUKPOIIPCIIApATOB C ACIIIUMUCA KIICTKaAMHU

Tema 3. 3aK0HOMEPHOCTH KM3HU HA OPTAHM3MEHHOM YPOBHE

Opraau3M — OTKpHITas kuBas cucrema (onocucrema) OpraHu3M Kak >KHBasi CHCTEMA.
KoMmnoHeHTBI CHCTEMBI, HMX B3aUMOJEHCTBUE, OOeCIeYHBaloliee I[€JIOCTHOCTh
OMOCHCTEMBI «OpTraHu3My. Perymsius mpoiieccoB B Onocucreme

baktepun u  Bupycel PazHoOoOpazue  ¢opM  OpraHu3MOB:  OJHOKIIETOYHBIE,
MHOTOKJIETOYHBIE M HEKJIETOYHble. bakTepuum Kak OJHOKJIETOYHBIE JOsICPHbIC
opranu3Mbl. Bupycel kak HekiaeTouyHas ¢opma >ku3Hu. OTIu4uTeIbHbIe 0COOEHHOCTH
OakTepuil U BUPYCOB. 3HaUeHHE OAKTEPUI U BUPYCOB B MIPUPOIEC

PactutenbHplii  opraHu3M M ero ocoOeHHocTH [ aBHbIE CBOICTBa pacTeHUN:
aBTOTPO(HOCTH, HECTIOCOOHOCTh K aKTUBHOMY IMEPEABIKEHUIO, Pa3MENIeHUE OCHOBHBIX
yacTed — KOpHS U mobera — B ABYX pasHbIX cpefaX. OCOOEHHOCTH pacTUTEIbHON
KJIETKHA: TPUHAJIEKHOCTh K JyKapuOTaM, HAJIUYME KIETOYHOM CTEHKH, IUIACTUI U
KpymHbIX Bakyosieil. CrocoObl pa3MHOMKEHHUsS pacTeHHil: TMOJOBOe H OecroJoe.



OCOOGEHHOCTH TOJIOBOTO pa3MHOXKEHHS. THIBI OeCIIoIoro pa3MHOKEHUS: BEreTaTHBHOE,
CIIOpaMH, JI€JICHUEM KJIETKU HaJBOE

Muoroo6pa3ue pacTteHuii ¥ 3HaYeHHe B mpupoje O6o0meHne paHee H3y4EHHOTO
Martepuana. MHOrooOpasue pacTeHHil: CIOpoBbIie U ceMeHHbIE. OCOOCHHOCTH CITOPOBBIX
pacTeHuii: BOJAOPOCEe, MOXOBHUIHBIX, MAlOPOTHUKOB, XBOIEH M IUIAYHOB; CEMEHHBIX
pacTeHMii: TOJOCEMEHHBIX M I[BETKOBBIX (IIOKpbITOCEMEHHBIX). Kiaccel otnena
L[BeTKOBBIE: TBYIOJIBHBIE U OJHOOJBHBIC pacTeHus. OCOOEHHOCTH U 3HAYCHHE CEMEHH
B CPaBHEHUHM CO CIIOPOM

Opranusmbl 1apcrBa rpuboB U JuIIaWHUKOB ['pubbl, HMX CXOACTBO C JApPYyrUMHU
9yKapuOTHYECKUMH OpPraHW3MaMM — PAaCTEHUSIMU U KUBOTHBIMH — U OTJIMYUE OT HUX.
Creuunguueckue cpoiictBa rpuboB. MHoOroo0pasue u 3HaueHHE TI'pUOOB: IJIECHEBBIX,
LUISATIOYHBIX, Apa3UTHUECKUX. JIMIaiHUKN KaKk 0coOble CUMOMOTHYECKHE OPraHUu3MbI;
UX MHOTroo0Opa3sue u 3HaueHHe

XKuBoTHbIli oOpraHu3sM U ero 0co0eHHOCTH. OCOOEHHOCTH YKUBOTHBIX OPraHU3MOB:
MPUHA/UIEKHOCTh K DJyKapuoTaM, TreTepoTpo(HOCTb, CHOCOOHOCTh K aKTUBHOMY
NepeBUKEHUI0, 3a00Ta O MOTOMCTBE, MOCTpoiika xunuul (THE3A, HOp). JlemeHue
KUBOTHBIX TI0 cHocobaM 00bIBaHUS THIIU:  PACTUTEIbHOSIHBIE, XUIIHBIE,
napa3suTHYeCKHe, MaJalbIINKY, BCESAHbIE

MHuorooOpa3ue KUBOTHBIX JleleHne >XKMBOTHBIX Ha JBa mnojuapctsa: [Ipocreiimue u
Mpuorokneroynble.  OcOOEHHOCTHM  MPOCTEHIIMX:  PAacHpOCTpaHeHHe, IHTaHuE,
nepenBukeHne. MHOTOKJIETOUHBIE JKUBOTHBIE: OECHO3BOHOYHBIE U IMO3BOHOYHBIE.
OcoOEHHOCTH pa3HBIX THUIIOB OECIO3BOHOYHBIX JKHUBOTHBIX. (COOCHHOCTH THITA
XopaoBbIE

CpaBHEHHME CBOMCTB OpraHuW3Ma 4yejoBeKa W KMBOTHBIX O000IIeHNEe paHee U3Y4eHHOTO
Marepuana. CXOICTBO YEIOBEKa M KUBOTHBIX. OTIMYME 4YENOBEKA OT JKUBOTHBIX.
Cucrempl OpraHoB y 4YeIOBEKa Kak OpraHu3Ma: IHIICBapUTEIbHAs, IbIXaTelIbHas,
KPOBEHOCHAs, BblAeIUTENbHAsA. OpraHbl YyBCTB. Y MCTBEHHBIE CIIOCOOHOCTH UeJIOBEKa.
[TprunHbI, 00yCIOBINBAIOLINE COLMAIBHBIE CBOMCTBA YEJIOBEKA

Pa3MHO)XeHME JKUBBIX OpraHu3MoB TuIBI pa3MHOXKEHHUS: I[0JOBOE M Oecrolnoe.
OCOOEHHOCTH TOJIOBOTO Pa3sMHOXKEHHUSA: CIUSHHE MYXKCKHMX M JKEHCKHUX TIaMeT,
OIUIOJJOTBOPEHHE, OOpa3oBaHME 3UIOTHl. becnosoe pa3MHOXKEHHE: BEreTaTHBHOE,
oOpa3oBaHue cHop, JejeHHe KIETKM HajaBoe. buosormueckoe 3HaueHUE I0JIOBOIO U
6ecniosioro pasmMHokeHus. CMeHa OKOJIEHUI — Oecronoro v NojoBOro — y *KUBOTHBIX
U pacTeHUH

WnpuBuayansHoe  pa3ButHe  opraHusmos [lonatue 06 onrtorenese. Ilepuompl
OHTOreHe3a: 3MOpPUOHAIBHBIM M MocTIMOpHOHANBHBIA. CTaauu pa3BUTUS AMOpHUOHA:
3UroTa, ApoOJsieHue, racTpyna ¢ JuddepeHnmranueil KJIeTok Ha SKTOAepMY, SHTOAEPMY U
Me30/epMy, opraHoreHe3. (OcoOeHHOCTM Ipolecca pa3BUTHS AMOpHUOHA, €ro
3aBUCUMOCTh OT cpeabl. OcoOEHHOCTH MOCTAMOPHOHANBHOTO pa3BuTHs. PaszButue
KUBOTHBIX OPraHU3MOB C IIpeBpallleHueM U 0e3 IpeBpaleHUs

OO6pa3oBaHue MoJIOBBIX KiIeToK. Melio3 [loHsATHE O TUIUIONTHOM M TaluIonTHOM Habope
XpoMOCOM B KileTKe. JKeHCkne M MyXCKHE IOJIOBbIE KIETKM — rameTsl. Meio3 kak
0ocoObIf Tunm peneHus kietku. [lepBoe u BTOpoe neneHue wmeiosza. I[loHstue o
CIIEPMAaTOT€HE3€ U OOTCHE3E

N3ydyeHne MexaHu3Ma HacieACTBEHHOCTH Hawano uccienoBaHMi HacleICTBEHHOCTH
opranu3moB. Ilepsbrii Hayuneii Tpyn I'. Mennmens u ero 3Hadenwe. JlocTrmkeHus
COBPEMEHHBIX MCCIIE0BAHNN HACIEACTBEHHOCTH OPraHU3MOB. Y CJIOBHS JJI1 aKTUBHOTO
pa3BUTHUS UCCIIENOBAHUM HACIEACTBEHHOCTH B XX B.

OcHoBHbIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH opranu3moB llonsTue 0
HACJIEICTBEHHOCTH U CIOCO0ax mepeayu MpU3HAKOB OT poauTenel motomcTBy. Habop



XpOMOCOM B opranusme. ['eH u ero cBoiictBa. ['eHoTun u ¢peHorur. M3MEeHUNBOCTH U €€
IIPOSIBJICHUE B OPraHU3MeE

3aKOHOMEpPHOCTH U3MEHYMBOCTU. [loHsATHE 00 M3MEHYMBOCTH H €€ pOJM s
opraHu3moB.  HaciiencTBeHHass W HEHACIECACTBEHHAs  M3MEHYMBOCTb.  [HIIBI
HACJIEICTBEHHOM (T€HOTUIMYECKOM ) U3MEHUNBOCTH: MyTallUOHHAsl, KOMOWHATUBHASI.
HenacnencrBennass m3mMeHunBOCTh [loHATHE O HEHacneACTBEHHOW ((hEHOTHUITHYECKON)
W3MEHYUBOCTH, €€ NPOSBICHHM Y OPraHW3MOB M pPOJM B HX >KU3HEIEATEIBbHOCTH.
3HaKOMCTBO C IPUMepaMH HEHACJIEICTBEHHON N3MEHYMBOCTH Y PACTEHUN U KUBOTHBIX.
OcHoBbl cenexkiuu opranu3moB llonarue o cenexkuuu. Mcropus pa3BUTHS CENEKLUU.
Cenexkuuss kak Hayka. OOmme METOOBl CEJIEKIHMH: HCKYCCTBEHHBIH  OTOOp,
rubpuansanus, wmyrareHe3. Cenekuus pacTeHUH, KUBOTHBIX, MHUKPOOPraHU3MOB.
Ncnonb3oBanne MUKpOOOB YETIOBEKOM, OHITHE O OMOTEXHOJIOTUI

JlabopaTopHbie pabOTHI:

3. BbIsBIIEHHE HACIIEACTBEHHBIX U HEHACIIEACTBEHHBIX ITPU3HAKOB y PACTEHUHN Pa3HBIX
BHJIOB
4. H3yueHue M3MEHYMBOCTH Y OPTaHU3MOB

Tema 4. 3aK0OHOMEPHOCTH NPOMCXOKICHUSA U PA3BUTHS KM3HM Ha 3emJie

[IpencraBnennss 0  BO3HUKHOBEHMHM  KU3HM Ha  3emyie B HCTOPUH
€CTEeCTBO3HAHUSA [ MmoTe3pl MpoucXoxaeHus ku3Hu Ha 3emie. Onbitel @. Penu u JI.
[TacTepa, onpoBepraroliie rurnoTe3bl 0 CaMo3apoXKIECHUH KU3HU

CoBpeMeHHbIE MPEICTABICHUS O BO3HUKHOBEHMM >XM3HM Ha 3emile bumoxmmmuueckas
runote3a A.M. OmapunHa. YcioBHs BO3HUKHOBEHMS KM3HM Ha 3emuie. ['mmorte3a k.
XonnernHa

3HaueHne (QOTOCHHTE3a U OHUOJOrMYECKOr0 KPYroBOpOTa BEIIECTB B Pa3BUTUU
#u3HU OcOOEHHOCTH  TMEpPBUYHBIX  opraHu3moB. [losBienue  aBTOTpOOB  —
nuanobakrepuii. V3meHeHuss ycnmoBMid >ku3HHM Ha 3emute. [IpUumHBI H3MEHEHMIA.
[TosiBienne Guochepsl

Otanbl pa3BUTHSA >XKU3HU Ha 3emuie OOmiee HampaBJICHHE SBOJIIOIMH JKU3HHU. OPBHI,
MepuoAbl M 3MOXU B UCTOPUU 3eMIIM. BBIXOJI OpraHu3MoB Ha Cyuly. DTanbl pa3BUTHS
KU3HU

Wneu pazBuTHs opraHnyeckoro Mupa B 6uosnoruu BosHukHoBeHue uaeir 00 3BOIIONUU
»)kuBoro mupa. Teopus sBommonuu K.-b. Jlamapka

UYapn3 /[apBun 00 »BoJOLMH oOpraHuueckoro mupa MccrnenoBanusi, mnpoBenEHHBIC
Y. lappuHoM. OCHOBHBIE TIOJIOKEHHUSI 3BOJIIOIMM BUJIOB, H3JI0OKEHHBbIE J(apBUHOM.
JIBuKyIire Cuiibl Mpoliecca 3BOJIOLUUU: U3MEHYMBOCTh, HACIEICTBEHHOCTh, O0phla 3a
CYyIIIECTBOBaHME M €CTECTBEHHBI 0TOOpP. Pe3ynbTarsl sBosonmu. 3HaueHue padot Y.
JapBuna

CoBpemeHHbIE TpeacTaBlieHuss 00 3BOJIOLUMU oOpranudeckoro mwupa [lomymsuus kax
€AMHUIA BOJIIOIMHU. BaxkHelne NOHATUSL COBPEMEHHOU TEOPHUH 3BOJIIOLIMH

Bun, ero kpurepum u cTpykrypa Bum — OCHOBHasg cucTteMaTHyeckas €IuHHIIA.
[Ipu3naku Buaa kak ero kKpurepuu. l[lomynsiumm — BHYTPUBUIOBAs TPYIIIHUPOBKA
poacTBeHHBIX ocobei. [Tomynsuus — ¢opma cyiiecTBoOBaHUS BUIA

[Ipouieccer o6pa3zoBanus BuAoB Bumoodpazosanue. [lonarue o MukposBomonun. THIbl
BHUJI000pa30BaHus: reorpaduyeckoe 1 OMoI0TnYecKoe

MakposBoIOLHs KaK MPOLECC MOSBJICHUS HAJIBUJIOBBIX TPYII OPraHU3MOB Y CIOBUS U
3HaueHue auddepeHnnanun Buaa. [loHsTue o MakpolBomtonuu. JlokazarenbcTBa
mporecca  3BOJIONMHU:  MAJEOHTOJOTMYECKHe,  SMOpPUOJIOTHYECKHE,  aHaTOMO-
Mopdororudeckue (pPyAUMEHTHI U aTaBU3MBbl)



OcHoBHble HarpaBieHus 3BoJitounu IIporpecc u perpecc B xuBoMm mupe. Hanpasnenust
OMOJIOTMYECKOr0 Mporpecca: apoMopdo3, HaOoaganTanus, oOmas JaereHepamus
OpraHu3MOB

[TpumMepsl BOJIOIMOHHBIX MPE0Opa3oBaHUi KMBBIX opranuzMoB OOoOmIeHHe paHee
M3YyYEHHOTO MaTepuajia 00 SBOJIONMH. ODBOJIOUUS — JUIMTEIbHBIA HCTOPUYECKUUN
mpouecc. OBOJIOIUOHHBIE IPEOOpa3oBaHMsI KUBOTHBIX W  PAcTeHUH. YPOBHU
peoOpa3oBaHMiA

OcHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIIUN 3aKOHOMEPHOCTH OMOJIOTHYECKOW IBOJIIOIIUU B
npupoje: HeoOpaTUMOCTh TIPOILEeCCa, IMPOTPECCUBHOE YCIOXKHEHHE (OpM IKH3HH,
HEIPOrpaMMUPOBAHHOE Pa3BUTHE KU3HHU, a/lallTAllH, [TOSIBJIEHUE HOBBIX BUIOB.
UYenoBek — MpeCTaBUTENb >KMBOTHOTO MHUpa DBOJIIOLMS NpuUMaroB. PaHHue mpenku
npumartoB. ['omuHUABL. COBpeMEHHbBIE UETOBEKOOOpa3HbIE 00E3bSIHbI

DBOJIIOLMOHHOE TPOUCXO0XKJeHue denoBeka Hakoruienne (akToB 0 MNpOUCXOKJIEHUU
yenoBeka. Jloka3zaTelbCcTBa POJCTBA YEJIOBEKAa M KUBOTHBIX. BakHelne ocoOeHHOCTH
opranusma uenoBeka. l[IposiBiaeHne OHOJIOTHYECKMX U COLUAIbHBIX (PAKTOPOB B
HMCTOPUYECKOM TIPOIIECCe MPOUCXOKACHHUS uenoBeka. OOIIEeCTBEHHBIN (COIMATBHBIN)
00pa3 )KM3HU — YHUKAJIbHOE CBOIMCTBO YeslOBEKa

Pannue »sramel sBosOnMU  4YenoBeka PanHue nmnpenku uenmoBeka. llepexonm K
MIPSIMOXO’KJIEHUIO — BBIJIAIOLIUICS 3Tall 3BOJIIOLMHU denoBeka. CTaauyu aHTpOINOreHesa:
MpEeNUIECTBEHHUKH, YeJIOBEK YyMEeNbld, JpeBHeHlIne Joau, JpEeBHHE JIIOJH,
COBPEMEHHBIN YEJIOBEK

[lozmHue oTambl 52BOJIONMU  4YeloBeka PaHHUME HEOAHTPONbI — KPOMaHBOHIIBIL.
OTnuuuTeNnbHbIE TPU3HAKU COBPEMEHHBIX JItoJIeil. broconnanbHas CylmHOCTh YeloBeKa.
Bnusinue counanbHbIX (aKTOPOB Ha NEHCTBUE €CTECTBEHHOTO O0TOOpA B UCTOPHUECKOM
Pa3BUTHUH YellIOBEKa

UenoBeueckue pacbl, HUX POACTBO M MNPOUCXOXKACHHE UeloBEeK pasyMHbId —
nomumopdubiid BuaA. [Tonsarue o pace. OcHOBHBIE THIIBI pac. [IpoucxoxaeHHE U POJICTBO
pac

UYenoBek Kak *KuUTellb Onocdepsl U ero BIUSHUE Ha TPUPOTy 3eMin YeaoBeK — JKUTENb
ouoctepsl. BiusHue uenoBeka Ha O6uochepy. YcinoxkHEHHE U MOIIHOCTb BO3ACHCTBUS
yenoBeka B 6nochepe. CoxpaHeHue kU3HU Ha 3emiie — TJIaBHas 3aJa4ya 4eJloBe4YecTBa

JlaGopaTtopHnas pabora:

5. IlpucnocoGieHHOCTh OPraHU3MOB K Cpejie OOUTaHUS

Tema 5. 3ak0HOMEpPHOCTH B3aMMOOTHOILICHUH OPTraHU3MOB M CPeAbI

VYcnoBus xu3zHu Ha 3emiie Cpellbl )KU3HU OPraHM3MOB Ha 3eMJie: BOJHAs, HAa3€MHO-
BO3AYyILIHAs, IIOYBEHHAs, OPraHU3MEHHas. YCIOBHUS >KU3HU OPraHU3MOB B pPa3HbIX
cpenax. Dxojorudyeckue GPakTopsl: a0MOTHYECKUE, ONOTUYECKUE U AaHTPOTIOT€HHBIE
OO6mue 3aKkoHbI JecTBUS (PAaKTOPOB Cpeibl HA OPraHU3Mbl 3aKOHOMEPHOCTU JIEHCTBUS
(akTOpoB cpedpl: 3aKOH ONTUMyMa, 3aKOH He3aMeHUMocTd (aktopa. BrusHue
IKOJIOTHYECKUX (DAaKTOPOB Ha OpraHu3Mbl. llepHoAMYHOCTh B JKMU3HU OPraHU3MOB.
doTonepruoau3m

[IpucnocobneHHOCT,  OpraHU3MOB K  JEHCTBUIO  (akTopoB  cpemasl  [Ipumepsl
npucrnocobaeHHocTH opranu3MoB. [lonstue o0 amantanuu. PaznooOpasue agantanuid.
[TonsiTHe 0 )XU3HEHHOH opMe. DKOIOTUUECKUE TPYIIBI OPraHU3MOB

buoTtndeckue cBsi3u B ipupojie buoTrueckre cBsi3u B MPUPOJIE: CETH MUTAHUS, CIIOCOOBI
NoObIBaHUS MHUIK. B3auMonelcTBHME pa3HBIX BHUIOB B MPHUPOJHOM COOOIIECTBE:
KOHKYPEHIIUS, MYTyaau3M, CUMOHWO3, XHUITHUYECTBO, MapasuTtu3M. CBS3M OpPraHU3MOB
pa3HbIX BUJOB. 3HAU€HHUE OMOTHYECKUX CBSI3el



e B3saumocBszu opranu3moB B nomynsiuu [lomynsanus kak ocobasi HagoOpraHU3MEHHAs
cucrema, (opma cymiectBoBaHus Buia B mpupoje. [lonarue o nemorpaduueckoi u
MPOCTPAHCTBEHHOW CTPYKType momyisiuu. KonndecTBeHHBIE MOKA3aTeNH MOIYISIIH:
YHCIICHHOCTb U TNIOTHOCTh

e OYHKIMOHMPOBAHWE TOMYJAANMA B npupoze Jlemorpaguueckne XapaKTEPUCTHKU
MOTMYJISIUN: YHCICHHOCTh, IUIOTHOCTh, POXIa€MOCTh, CMEPTHOCTH, BBIKHBAEMOCTb.
BospactHas cTpykTypa MOMYISIWHW, TOJOBas CTPYKTypa monyisinud. llomymsuns kak
Oouocucrema. JluHaMHWKa YHCICHHOCTH W IUIOTHOCTH TOMYJSIUH. Perynsmus
YHCICHHOCTH TOIYJISIIIHA

e IlpuponmHoe coobmectBo — Ounoreonenos [Ipupoanoe cooduiecTBo kKak OHMOILEHO3, €ro
SPYCHOE CTPOEHUE, DKOJOTMUYECKHE HHIIM, THUIIEBbIC ENU W CeTH NMUTaHus. | aBHBIN
MPHU3HAK MPUPOIHOTO COOOIIECTBa — KPYTOBOPOT BEIIECTB M MOTOK dHepruu. [lonsarue
o 6uotone. Ponb BUIOB B OHOIIEHO3E

e buoreoreHo3bl1, SKOCHCTEMBI 1 OMOc(epa DKOCUCTEMHAs OPraHU3aIUs KUBOW TTPUPOJIBI.
OyHKIIMOHAIBHOE pa3JInYhe BUIOB B JKOCHUCTEMax (TMPOM3BOIHUTENH, TOTPEOUTENH,
pazmararenn). OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI JKOCHUCTEMBL. Kpyrosopor
BEIIECTB M TPEBpAIlleHHs] PHEPTUH — OCHOBHOHM TNpH3HAK dKocucTeM. bruocdepa —
rnobanpHas  okocucremMa. B.JM.  Bepnaackuit o  OGuocdepe. KommoHeHTHI,
XapaKTEepU3yIOIIMe COCTaB M CBOMCTBa OWOCHEpbI: KUBOE BEIIECTBO, OHMOrE€HHOE
BEIIECTBO, KOCHOE BEIIECTBO, OHMOKOCHOE BemecTBO. PoONb KMBOTO BemecTBa B
ounocdepe

e PasBurne u cmeHa mpupoaHBIX cooOmecTB CaMopa3BUTHE OHOTEOIICHO30B M MX CMEHA.
Cramuu pa3BuTusi OmoreoreHo30B. llepBUuHBIE W BTOPUYHBIE CMEHBI (CYKIIECCHH).
YCTONYMBOCTE OMOTEOIIEHO30B (PKOCHMCTEM). 3HAYCHUE 3HAHUM O CMEHE MPUPOJIHBIX
coo01ecTB

e MmuorooOpazue  OuoreorneHo30B  (9kocuctem) OO00ImIEHHE  paHee  M3yYEeHHOTO
Marepuaia. MHOTOOOpa3re BOJHBIX SKOCUCTEM (MOPCKHX, MPECHOBOIHBIX) U HA3EMHBIX
(€CTeCTBEHHBIX U KYJIBTYPHBIX). ATpoOHOreo1eHO3bI (arpOdIKOCUCTEMBI), UX CTPYKTYpa,
CBOICTBA U 3HAUCHUE JUIs YeJIOBEKa U MPUPOIbI

e OCHOBHbIE 3aKOHBl YCTOMYMBOCTH >KMBOH NpUPOJbI LIMKIMYHOCTE MPOLECCOB B
9KOCUCTEMAaxX. YCTOMYMBOCTh MPHUPOAHBIX OSKOcucTeM. [IpuymuHBI ycTONYHMBOCTH
HKOCUCTEM: OMOJIOrMYEcKOe pa3sHOOOpazue M CONpsDKEHHAS YUCIEHHOCTh MX BHJIOB,
KpPYrOBOPOT BEILIECTB ¥ MOTOK HEPTUH, [IUKINYHOCTD MPOLIECCOB

e DkoJsiormueckue mpooOsembl B Ouwochepe. Oxpana mpuponsl OO600mIeHHE paHee
M3y4eHHOro Marepuana. OTHOLIEHHE 4YeJoBeKa K MPUPOJEC B HMCTOPUHU YEIOBEUECTBA.
[IpoGnemsbl Guochepsl: UCTOIIEHHE MPUPOAHBIX PECYPCOB, 3arps3HEHHE, COKpallleHHe
OMOJIOTHUECKOT0 pa3HooOpa3us. PemieHne skojormyeckux mpobiaemM Omocdepsr:
palMoHaIbHOE HCIIOIb30BAHUE PECYPCOB, OXpaHa MPUPOJIbI, BCEOOIIee IKOJOTHIECKOE
oOpa3oBaHUE HACEICHHUS.

o JlaGopaTtopHas pabora:

6. OILleHKa KauecTBa OKPYKAOLIEH Cpebl

e OKCKYpPCHS B IPUPOIY:

1. I/IzyquI/Ie U OIKCaHHE PKOCHUCTEMBI CBOEH MECTHOCTHY

OKCcKypceus:
«Becennue siBneHMs B IpUpoe» Uik «MHOT0OOpasue KUBOro Mupay (1o BEIOOPY YUUTEI).



TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanu
e
pas3aena,TeMbl

Koaunu
e€CTBO
4acoB

XapakTepucTuka OCHOBHBIX BH/IOB
Y4eOHO# 1eATeJIbHOCTH

Oo0mme
3aKOHOMEPHOC
TH JKU3HA

BbI1ensaTh OTJMYHTEIbHBIC TIPU3HAKH
JKUBBIX Oprann3mMoB.CpaBHUBATD
XAMHYECKUH COCTaB KHUBBIX OPraHU3MOB

U TeJ1 HEIKUBOM MPUPO/IBI, A€JIaTh BHIBOIBI
Ha OCHOBE CPaBHCHHUSI.

Bb11ensaTh CyIieCTBEHHBIC TIPU3HAKH
CTPOCHHS U IIPOIECCOB
KHU3HEAESITEIbHOCTH KICTKH.

Pasnuuarh Ha TaOIMIIAX OCHOBHBIC YaCTH U
OpraHOH bl KJIETKH. BBIABIATH B3aNMOCBA3H
MEKTy CTPOCHHEM U (PYHKIIMSIMH KIIETOK.
HaOmrogaTh 1 OMKMCHIBAThH KJICTKH Ha
TOTOBBIX MHKpOIpEnaparax.

Bh1iensath CyIeCTBEHHBIC IPU3HAKH
CTPOCHHS U IIPOIECCOB
KHU3HEAEITEIbHOCTH KICTKH.

PaznmnyaTh Ha TaOJUIIAX OCHOBHBIC YaCTH U
OpraHOMJIbI KJICTKU. BBIABIATE B3aUMOCBS3H
MEXIy CTPOCHUEM U (DYHKIHSIMH KICTOK.
HaOironath 1 OUCHIBATh KJICTKH Ha
TOTOBBIX MHUKpOIIpenaparax.

BBICIIATh CYIIECTBEHHBIC PU3HAKU
IPOIIeCCOB 0OMEHA BEIIECTB U
IPEeBpAICHUI YHEPTrUH, TUTAHUS,
JbIXaHUs, BbIICICHUS, TPAHCIIOPTA
BEIICCTB B KJICTKE M OpPraHu3Me.

3akoHOMepHOC
TH KU3HU HA
KJIETOYHOM
YPOBHE

10

Brigensite cymecTBeHHbIE TPU3HAKA
MPOIIECCOB POCTA, PA3BUTHS, PA3MHOXKCHUSI.
CpaBHMBaTh MOJOBOE U Oecroyioe
pPa3MHOXEHUE, )KCHCKUE U MY)KCKHUE TIOJIOBBIC




KJIETKH, POCT U Pa3BUTHE.

OOBSCHATH MEXaHU3MbI HACIIEJICTBEHHOCTH U
M3MEeHUYNBOCTU. CpaBHUBATH U3MEHYUBOCTH U
HACJIEJCTBEHHOCTh

3akoHomepHO

CTH KU3HHM Ha
OpraHu3sMeHH

OM YpPOBHe

17

Boigensts cyiecTBeHHbIE NPU3HAKU BUIA.
OOBsICHATH OpMUPOBAHUE
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpejie
oOuTaHus (Ha KOHKPETHBIX IpUMeEpax) u
IPUYMHBI MHOT0OOpa3us BUI0B. BBISBIATH
IPUCIIOCOOJIEHUS] Y OPraHU3MOB K CpeJie
oOuTaHus (Ha KOHKPETHBIX TPUMEPAX),
U3MEHUYMBOCTh Y OPraHU3MOB OJIHOTO BU/A.

3akoHOMepHOC
™
NMPONCXOXKIAEH
Usl M PA3BUTHUA
JKM3HM HA
3emute

21

Brinenste cyiiecTBeHHbIE TPU3HAKU
HKOCHUCTEMBI, ITPOIIECCOB KPYTrOBOPOTA
BEILIECTB M MPEBPAIICHUN YHEPTUH B
skocuctemax. OOBSICHATh 3HAUCHUE
OMOJIOTHYECKOTO Pa3HOO0pa3ns st
coxpaHeHus: orochepsl.

[IpuBOANTH JOKA3aTEILCTBA (APTYMEHTALIMS )
HEOOXOAUMOCTH 3aIIUTHI OKPYKAIOIIEH
cpenbl, COOTIOICHUS MPABUIT OTHOIICHUS K
JKUBOW NPUpPOAE. BBIABIATH TUIIBI
B3aMMO/JICHCTBUS Pa3HBbIX BUJIOB B
KOCUCTEME. AHATIM3UPOBATH U OIICHUBATH
MOCJIEJICTBUS JIESITEILHOCTH YEJIOBEKA B
MIPUPOJIE.

HaOmromaTe U OonuchIBaTh 3KOCUCTEMBI CBOEH
MECTHOCTHU. BrIIBUTaTh TUTIOTE3HI O
BO3MOXHBIX MTOCJIEJACTBUAX AEATCIHLHOCTH
YeJI0oBeKa B AKOCHUCTEeMaxX u ouocdepe.
OBnageTh YMEHUEM apryMEHTUPOBATH CBOIO
TOYKY 3pEHUS B XOJ€ AUCKYCCHH MO
00CYXJIEHUIO TTI00ATBHBIX SKOJIOTHIECKUX
npooseM.

3aKkoHOMepHOC
™
B3aMMOOTHOII
eHU U
OPraHU3MOB H
cpeabl

15

Buvioensms cymecTBEHHBIC IPU3HAKH
HKOCHCTEMBI, IPOIIECCOB KPYTrOBOPOTA
BCIIICCTB M MPEBPAIICHUN YHEPTHH B
skocucTteMax. ObvscHAmMb 3HAUCHHUE
OMOJIOTHYECKOTO Pa3HOOOpa3Us s
coxpaHeHus1 Ouocdepsl.

Ilpusooums nokazatenbCcTBa (aApryMeHTaIUs )
HEO0OXOAUMOCTH 3allUThl OKPYKAIOIIEH




cpeabl, COOMIOICHUS MPABUII OTHOIICHUS K
YKUBOM NPUPOJE.

Buvisiensmes TUIIBI B3aUMOACHCTBUS Pa3HbIX
BHUJOB B OKOCUCTEMC.

Ananuzupoeamo u oyeHusams NOCIEICTBUS
NeSTEeNbHOCTH YeJIOBEKa B IPUPOJIE.

Habarwoams u onucviéams YJKOCUCTEMBI
CBOEM MECTHOCTH.

Bviosueams THTIOTE3BI O BOZMOXKHBIX
TIOCJICJICTBUSAX JCATCIIBHOCTH YEJIOBEKa B
aKocucTemax u ouocdepe.

Osnadems yMEHUEM apTyMEHTHUPOBATH CBOIO
TOYKY 3pEHHS B XOJI€ INCKYCCHH T10
00CYXKIEHUIO TJI00ATBHBIX IKO

HUTOTO0

68

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHME.

Ne n/m Jlata Tema ypoka ff(;m-
IPOBEICHUS
wian | pax 1aco
B
T
1. 01.09 Buosnorus — Hayka o JKMBOM MUpE 1
2. 07.09 MeToabl OMOJIOTHYECKUX UCCIIEI0BAHUI 1
3. 08.09 OO0111e CBOMCTBA KUBBIX OPraHW3MOB 1
4. 14.09 MHoroo06pa3zue GopMm KU3HU 1
5. 15.09 KoutponbHas padora Nel o teme «O61ue 1
3aKOHOMEPHOCTH JKU3HI
6. 21.09 Muoroo0pa3ue kietok JlabopatopHas padoTa 1
NelMmuoroo6pasue kieTok 3ykapuot. CpaBHEHUE
PACTUTEIIBHBIX M )KUBOTHBIX KIIETOK
/. 22.09 XHMMHUYECKHE BEIIECTBA B KIETKE 1
8. 28.09 CtpoeHue KIEeTKU 1




9. 29.09 OpraHouzipl KJIETKH U UX QYHKLIHUU 1
10. 05.10 OO6MeH BelecTB — OCHOBA CYIIECTBOBAHUS KIeTku | 1
11. 06.10 buocunTes Oenka B )KUBOU KIIETKE 1
12. 12.10 buocunTes yrineBojoB — (hOTOCHHTE3 1
13. 13.10 OGecrieueHne KIETOK YHEPTrUeit 1
14, 19.10 PazmHOXeHne KiIeTkM W €€ JKU3HEHHBIM 1HKI |1
Jlaboparopnas pabota No 2
«PaccMmarpuBaHie MUKPOIIPENapaToB C ISISIIMMHUCS
KJICTKaMM»
15. 20.10 KonTtponbsnas pabdora Ne2 «3akoHOMEPHOCTH *U3HU | 1
Ha KJIETOYHOM YPOBHE»
16. 26.10 Opranus3m — OTKpbITas *KuBas cucrema (buocucrema) | 1
17. 27.10 bakTepuu u BUPYCHI 1
18. 09.11 PacturenbHbIi Opranu3mM u ero 0COOEHHOCTH 1
19. 10.11 MHuoroo0Opasue pacTeHUl U 3HaYECHUE B TPUPOJIE 1
20. 16.11 OpraHu3msbl IapcTBa TPUOOB U JIMIIAWHUKOB 1
21. 17.11 JKWBOTHBIN OpraHusm M ero 0COOEHHOCTH 1
22. 23.11 MHuoroo0pa3ue >KUBOTHBIX 1
23. 24.11 CpaBHEeHUE CBOWCTB OpraHrn3Ma YeJIOBEKA U 1
KUBOTHBIX
24. 30.11 Pa3zMHO»XkeHHE )KUBBIX OPraHU3MOB 1
25. 01.12 O0pazoBaHue MOJOBBIX KIETOK. Meiio3 1
26. 07.12 N3ydeHne MmexaHu3ma HaCJIeICTBEHHOCTH 1
217. 08.12 OcHOBHbIE 3aKOHOMEPHOCTHU HACIIEICTBEHHOCTH 1
OpraHn3MOB
28. 14.12 3aKOHOMEPHOCTH W3MEHYMBOCTH JlabopaTopHas 1
pabora Ne 3 «BbisiBIeHHE HACICACTBEHHBIX H
HEHACJICICTBEHHBIX TPHU3HAKOB y  PACTCHUU
Pa3HBIX BUJIOB)»
29. 15.12 Henacnencrsennas M3MEHYUBOCTH | 1
[lonsitue o HeHacnencTBeHHou (penor JlabopaTopHas
pabora Ne 4
«3yueHne n3MEHYMBOCTH Y OPTAaHU3MOBY
30. 21.12 OCHOBBI CEJIEKIIMN OPraHU3MOB 1
31. 22.12 Kontponbhas pa6ota Ne3 no teme «3akoHOMepHOCTH | 1

JKU3HW Ha OPraHu3MCHHOM YPOBHC




32. 28.12 [IpencraBnenust 0 BOSHUKHOBEHUH KU3HU Ha 3emiie B | 1
WCTOPUU €CTECTBO3HAHMSI
33. 29.12 [IpencraBnenuss 0 BOSHUKHOBEHUU KU3HU Ha 3eMiie B | 1
WCTOPUU €CTECTBO3HAHMSI
34. 12.01 3HaueHue (OTOCUHTE3a U OMOJIOTHYECKOTO 1
KPYroBOPOTa BEIICCTB B PA3BUTHH KU3HH
35. 18.01 Oranbl pa3BUTHUS JKU3HU HA 3eMJie 1
36. 19.01 Wneun pa3BuTus OpraHnyecKkoro Mupa B OMoJoruu 1
Bo3nukHOBEHH
37. 25.01 Yapnz lapBuH 00 3BOJIIOIMU OPraHUYECKOT0 MUPa 1
38. 26.01 CoBpeMeHHBIC TIPEACTABICHUS 00 SBOIOIINHI 1
OpPraHUYEeCKOr0 MHUpa
39. 01.02 Bun, ero xputepuu u cTpykrypa 1
40. 02.02 ITporecchl oOpa3oBaHus BUJIOB 1
4]. 08.02 Maxkpo3BOoIIOIHS KaK MPOIIECC MOSIBJICHUS 1
HAJBUIOBBIX TPYIII OPTaHH3MOB
42. 09.02 OCHOBHBIE HaIPaBJICHUS YBOJIOLUU 1
43. 15.02 [Tpumepbl HBOTIOIIMOHHBIX MPE0OPa30BaHUMN KUBBIX 1
OpraHn3MOB
44, 16.02 OcHOBHbIE 3aKOHOMEPHOCTH ABOJIIOLHU 1
JlaGoparopnas pabora Ne 5
«IIpucrnocoONeHHOCTh ~ OpPraHU3MOB K  Cpeje
oOUTaHUs»
45, 22.02 UenoBeKk — MpeICTaBUTENb dKUBOTHOI'O MUPA 1
46. 01.03 PanHue >Tanbl 9BOJIIOIIMH YEI0BEKa 1
47. 02.03 Ilo3aHKe 3TaIbl YBOJIOINH YEJIOBEKA 1
48. 09.03 UYenoBeueckue pachl, UX POJCTBO U MPOUCXOKIACHUE 1
49. 15.03 YenoBek Kak *KuTeIb OUOchepsl U €ro BIUSIHUE HA 1
IpUpPOy 3eMIIH
50. 16.03 1o TeMe «3aKOHOMEPHOCTH MPOUCXOKIACHUS U 1
pPa3BUTHUS KU3HU HA 3eMJIe»
ol. 22.03 Kontponbhas padota Ned « OOuiue 3aKoHbI AercTBus | 1
($haKTOpOB CpeIbl HA OPTaHU3MBI»
52. 23.03 VYcnoBus xKu3HU Ha 3emie 1
53. 05.04 [Tprcnoco6IeHHOCTh OPTaHNU3MOB K JICHCTBUIO 1
dakropoB cpennl JJabopaTopuas 6 OrneHka kadecTBa
OKPY’KAIOIIEH CPEbI
o4, 06.04 buoTtnueckue cBs3u B MpUpPoOJIe 1
95. 12.04 [Tonynsinus kak popma CyliecTBoBaHUS BUA 1
56. 13.04 buoreorienossl, 3xocrucTemMbl U Onochepa 1




o7. 19.04 Cmena OGMOTeoleHO30B U €€ MPUUNHA 1
58. 20.04 Muoroo6pa3ue 61oreoIeH030B (IKOCUCTEM) 1
99. 26.04 OCHOBHBIE 3aKOHBI YCTOMYHMBOCTH KUBOU TPUPOIBI 1
60. 27.04 Dkonoruyeckue TmpodiaeMbl B Ouochepe. Oxpana |1
npupo el JlabopaTopnas padora No 7
«O11eHKa KauecTBa OKPYKAIOIICH CpeIbD»
61. 03.05 KonTponpHas padora Ne 5 3akoHOMEpPHOCTH 1
B3aMMOOTHOIIICHUH OPTaHU3MOB B CpeJIe
62. 04.05 DKCKypcus B IPUPOAY 1
«/M3ydeHne W  OMHCaHUE DKOCHCTEMBI CBOCH
MECTHOCTH»
63. 10.05 KontponbHas pabota 1o teme «3aKOHOMEPHOCTH 1
B3aMMOOTHOIIICHUI OPTaHU3MOB M CPEJIbI»
64. 11.05 HTOroBeIii KOHTPOJIb 3HAHUN Kypca OUOJIOTUH 1
9 knacca
65. 17.05 N3yuyeHne u onrcaHue SKOCUCTEM CBOEW MeCTHOCTH. | 1
66. 18.05 Pabora ¢ Kumamu 1
67. 24.05 Pabota ¢ Kumamu 1
68 25.05 Pabota ¢ Kumamu 1
UTOTO 68 68
IlepeyeHb NpaKTHYECKHUX U JIA0OPATOPHBIX PadoT.
Ne Ha3Banue npakTu4ecKHX M JJa0OpPaTOPHBIX PadoT. Mara
NpoBeIeHHS.
1 Jlabopatopnas pabota Nel MHOrooOpasue KiIeToK 3yKapuoT. 21.09
CpaBHEHHE PAaCTUTENIBHBIX M JKUBOTHBIX KIIETOK
2 JlabopaTopHasi paGora Ne 2 19.10
«PaccmaTpuBaHme  MUKpOMpENapaToB C  ACHSIIAMHUCS
KIICTKAMU
3 JlabopaTopHas pa6ora Ne 3 14.12
«BbIsiBIEHME  HACIIECTBEHHBIX W  HEHACJIEICTBEHHBIX
NIPU3HAKOB Y PACTCHUN Pa3HBIX BUIOBY
4 | JlabopaTtopHas padora Ne 4 15.12
«/3ydeHne n3MEHYMBOCTH Y OPTAaHU3MOB)Y




JlabopaTopHas padora Ne S
«IIprcrnocoOaeHHOCTh OPTaHU3MOB K CpeAe OOUTaAHUS»

16.02

JlaGopaTopHass pabora Neb Onenka KadecTBa 05.04

OKPYJIAIOIIEN CPEIbI

JlaGoparopHuasi paGora Ne 7 27.04

«OI1IeHKa KauecTBa OKPYKAIOIICH CpeIbD»
IlepeyeHb KOHTPOJBHBIX pPadoT.
Ne Ha3Banue KOHTpPOJBHBIX padOT. [ara
TIPOBEJICHHUSI.
1 Kontponbsnas pabora Nel no teme «OO0mue 19.05
3aKOHOMEPHOCTH JKU3HH
2 KonTtponbshas padora Ne2 «3aKk0HOMEPHOCTH KH3HU Ha 20.10
KJIETOYHOM YpOBHE
3 KontponbHas pabota mo teme Ne3 «3akOHOMEpPHOCTH 22.12
KU3HU HAa OPTaHU3MEHHOM YPOBHE
4 KonTponpHas padora mo reme Ne 4 « O0111e 3aKOHBI 22.03
JencTBUS (DAKTOPOB CPEJIbl HA OPTAHU3MBI»
5 KontponbsHas padota 1o teme Ne5 3aKOHOMEPHOCTH 03.05
B3aMMOOTHOIIICHUN OPTaHU3MOB B CPEJIe
6 W TOroBwIii KOHTPOJIb 3HAHUN Kypca OMOJIOTHH 11.05
9 knacca
JUCT KOPPEKTUPOBKH YUYEBHOM IMTPOTPAMMBbI.
Ne Tema Odata MpuyunHa

nnaH dakr KOPPEKTUPOBKMU







	КАЛЕНДАРНО-ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ.

