lMosAcHMTeNbHasA 3anuncka

Pabouyad nporpaMmma y4ebHOro Kypca 6uonormm 9 knacca COCTaB/ieHa Ha
ocHoBe ®PefepanbHOro 3akoHa «O6 obpasoBaHUM B Poccuiickon Pepepauum» OT
29.12.2012 Ne273 @3, B cootBetcTBUM PIrOC OOO, Ha OCHOBE MNPUMEPHOW
nporpaMMbl [N OCHOBHOro o06uwero o6pasoBaHus NO  6Guonorun  (6a3oBbIi
YPOBEHb):  OCHOBHOW 0b6pa3oBatenibHOM nporpammbl MKOY  COLLU  No6
C.OKTABPLCKOro, NOMOXEHUA 0 paboyeld NporpaMme negarora LKO/bI.
Pabouasa nporpamma opueHTUpoBaHa Ha nucnosib3oBaHne YMK:
- ToHomapéBa, W. H. YuebHuk «Bbuonorus» 9 Knacc: y4ebHUK A1
obLeobpasoBate/ibHbIX yupexaeHu / N.H. MNMoHomapesa, O.A. KopHunosa, H.M.

UepHoBa. - MockBa: V3gatensckuin LeHTp «BeHTaHa-Ipadg», 2019. - 270 c.

- lMoHomapésa, WN. H. buonorma 9 knacc: metogmuyeckoe nocobue / W.H.
MoHomapesa, J1.B. CumoHoBa, B.C. KyumeHko. - Mockea: BeHTaHa-Ipad, 2019
r- 205 c.

[MpepnonaraeT WCNOMb30BaHWE 3MIEKTPOHHOIO MPWIOKEHUA K [aHHOMY
YMK, 3M1eKTPOHHbIX 06pa3oBaTe/bHbIX PECYPCOB.
[MpoeKTHasA AeATeNbHOCTb YYallMxca npefycMoTpeHa 1 pa3 B UeTBepTb, 4
yaca 3a y4eOHbI rog.

MNNAHNPYEMbBIE PE3Y/IbTATbI M3YUEHUNA KYPCA
«BNOJNIOIMNA» K KoHUy 9 Knacca
N3yueHune Kypca «buonorus. 9 kKnacc» AOMKHO 6biTb HanNpaBNeHO Ha OBMafeHVe
00yyaroLMMUCA CNeyroLMX YMEHWNA N HABbIKOB:
BbINYCKHMK Hay4YnTCs:

e XapakTepu3oBaTb  00WMe  OMONOrMYEcKMe  3aKOHOMEPHOCTM,  UX
NPaKTUYECKYHO 3HAUMMOCTb;

* UCMOMb30BaTb METOAbl OWOMIOTMYECKON HayKuU [ANs  M3YyYeHUs  OOLLMX
OMO0/IOTMYECKMX 3aKOHOMEPHOCTeN: HabnaaTb M OMUCbIBATb KETKU Ha
roTOBbIX MUKpPONpenapaTax, 3KOCUCTEMbI CBOE MECTHOCTY;

* UCMOMb30BaTb  COCTaBMslOWIME  MPOEKTHOM U WCCNefoBaTe/lbCKOW
[EeATeNbHOCTN MO M3Y4YeHMHO 0O0LWMX 6MOIOrMYecKNX 3aKOHOMEPHOCTEN,
CBOMCTBEHHbIX XVBOWA npupoae; NpUBOANTL [l0Ka3aTeNbCTBa
Heo6X0AMMOCTM 3alLMTbl OKPYXKAlOLLE cpedbl; BblAENATb OTANYUTENbHbIE
MPU3HAKM XXMBbIX OPraHM3MOB; CYLLECTBEHHbIE MPU3HAKM OMONOrNYECKNX
CUCTEM N B1ONOrNYECKNX NPOLIECCOB;

* OPWEHTMPOBATLCA B CWUCTEME MO3HaBaTe/lbHbIX LIEHHOCTEN: OLEHMBaTb
NHOPMaLUMIO O [AeATeNbHOCTU YenoBeKa B MpPUpode, MNOMyyvaemyro W3
pasHbIX UCTOYHWKOB,;

e aHa/M3MpOBaTb W OLEHMBATb MOCNEACTBUA AEATENNbHOCTM YefloBeKa B
npupogae.

e PackpbiBaTb posib 6MOMOrMM B MPaKTUYECKON AeATENbHOCTU NHOAENR, Posb
Pa3/IMYHbIX OPraHN3MOB B XXM3HW Ye/I0BEKa,;

o CoOntogatb npaBuMna paboTbl €  OMONMOTMYECKMMM  MpubopamMun K
MHCTPYMEHTaMK, npasua paboTbl B KAOMHETE GUONOrNS;

e PaboTaTb C yBeNUUUTE/bHLIMU Mpubopamun, HabnraaTb MUKPOOOBLEKTLI U
Npouecchl; AenaTb PUCYHKM MUKPOMpenapaTtoB, (PUKCMPOBaTb Pe3ynbTaThbl
HabMoaeHN;



YcTaHaBiuBaTh CBA3b CTPOCHUS 4YAcTE€d KIETKH C  BBINOJHICMbIMHU
(byHKIHSAMH,

CpaBHMBATh XUMHUYECKHA COCTAB MKMBBIX OPraHU3MOB W TEJI HEXKWUBOM
MPUPO/IbI, AESIATh BHIBOJIBI HA OCHOBE CPAaBHEHHS,

Haxomute cBsA3b cTpoeHMS W (QYHKITUH KJIETOK Pa3HBIX TKAHEH, pacKphIBATh
CYIIIHOCTb MPOLECCOB KUZHEACATETBHOCTH KJIETOK; BBIEIATH CYyIICCTBEHHBIE
MPU3HAKHA CTPOEHUA KJIIETOK PA3HbIX [IAPCTB; JAENaTh BHIBObI O €IUHCTBE
CTPOEHHUSI KJIETOK MPEACTABUTENEH Pa3HbIX IAPCTB U O TOM, KaKOi 00BEKT
uMeeT 00JIee CIIOAKHOE CTPOEHUE,

Jloka3biBaTh POACTBO OPraHU3MOB HA OCHOBE UX KJIETOUHOTO CTPOEHUA,
OOBACHATh OOIIHOCTh MPOUCXOXKACHHUS W 3BOJIIOIMKA CUCTEMATUUYECKUX
IPYII PaCTeHUH U KUBOTHBIX HA MPUMEPAX COMOCTABJICHUS OUOIOTHYECKUX
O0OBEKTOB;

BrisiBasiTE 0COOCHHOCTH CpeJi OOUTAHUS, PACKPHIBATH CYIIIHOCTh
MPUCTIOCOOJICHUS] OPraHU3MOB K Cpejie OOUTAHMUS,

BriiensaTh cyliecTBEHHbIC TPU3HAKK BU1A, OOBSCHATH TPUUUHBI
MHOT000pa3usi BUJIOB,

AprymMeHTUpOBaTh HEO00XO0IMMOCTh COXPAHEHHUS OMOJIOTUUECKOTO
pazHooOpasua i coXpaHeHWs Owmocdepsl, aHAM3UPOBATH W OIICHUBATH
BJIMSTHUE JICATEIILHOCTH YeIoBeKa Ha 6nocdepy.

BblnyCKHuK noaydum 603MONCHOCMb HAYHUMBbCA.

BBIJIBUTATh THIIOTE3bI O BO3MOXKHBIX TIOCIICACTBUAX AEATEIHPHOCTH UEIOBEKA
B SKOcHCcTEeMax B Omocdepe;

apTYMEHTHPOBATh CBOIO TOUKY 3PEHHUS B XOJ€ MUCKYCCHHU TIO OOCYKIECHUIO
TJI00ATEHBIX SKOJIOTHICCKUX TIPOOIIEM.

CamocroarensHO OOHApykuBaTh W (POpMyIUpOBaTh yUeOHYIO MpoOIeMy,
OTIPENECTIATh TeJIb YUCOHOH NeATEIbHOCTH, BHIOMPATh TEMY TMPOEKTa WA
HCCIICOBAHUS 110 OHOJIOTHH,

BoigsuraTts Bepcun pemeHuns OMOIOTHIECKUX W SKOJTOTHUECKUX TPOOIIeM;
HabGmonate Ouonorvueckue OOBEKTHI W MPOBOAUTH  OHOJIOTMYECKHE
AKCIIEPUMEHTHI

Pabotats 1o 1TutaHy, CBEpATHh CBOW JACHCTBUS C IIENBIO U, TIPH
HEOOXOUMOCTH, UCITPABJIATH OIIMOKU CaMOCTOSTENBHO;

[InanmpoBaTh CBOKO WHIWBHAYAJIbHYIO 00pPA30BaTEIbHYIO TPACKTOPHIO,
paboTaTh MO CaMOCTOATEIHLHO COCTABJICHHOMY TUTaHY, CBEPSSACh C HAM W
IEBI0 ICSITCIFHOCTH, WCIPABIISITH ONIMOKH, HCTOJIB3YsS CaMOCTOSATEIHHO
nonoOpanHble cpeacTsa ( B ToMm uncie MHTepHeT);

Co3maBarh CXEMAaTHYECKHE MOJCAM C  BBIJCIICHHEM CYIIECTBEHHBIX
XapPaKTEPUCTHUK OMOJIOTUUECKOTO 00bEKTA; npeoOpa3oBbIBATH
ounonorndeckyro WHGOPMANWI0 W3 OJHOTO BHWAA B JAPYroil WM BHIOMpATh
yaoOHyto s cebs dopmy (UKCAMd W TPEACTaBACHUS HHOOPMAIINH,
OTIPENEITATh BO3MOXKHBIC UCTOUYHUKHA HEOOXOUMBIX CBEIACHHM, MMPOU3BOINTD
MOVCK MH(GOPMAIIAN, aHATM3UPOBATh M OLIEHUBATH €€ TOCTOBEPHOCTD,
Cobmonath NPWHIOMIB  3J0pPOBOTO  00pa3a KW3HW, palMOHATIBHON
OpraHu3alliy TPyJa v OTAbIXA.

JIndHOCTHBIE:

I.

Bocrmranne poOCCHHUCKOW TpPaKJIAaHCKOW WACHTUYHOCTH. NaTPUOTHU3MA,



J00BU U yBaxkeHUs K OTeueCcTBy, UyBCTBA TOPJOCTH 32 CBOIO PonuHy.

2. ®opMHUpOBAHKWE OTBETCTBEHHOTO OTHOMICHHWS K YYCHHWIO, TOTOBHOCTh W
CIIOCOOHOCTH O00YyYaroImMXCcd K CaMOpPa3BUTHIO M CaM000pa30BaHHUIO Ha
OCHOBE MOTHBAITUHU K YUCHHUIO W TIO3HAHMIO.

3. 3HaTh OCHOBHBIC TPHUHITUNIBI W TIPABUJA OTHOIICHHUS K XUBOW TPHUPOJIE,
OCHOBBI 3JJOPOBOTO 00pa3a »U3HU U 3I0POBbECOSPETAIONINE TEXHOIOTHH.

4, ChopMupoBaHHOCTH  MO3HABATENBHBIX ~ MHTEPECOB W MOTHBOB,
HAIPaBJICHHBIX HA W3yYCHHUE JKUBOW MPHUPOIBI, MHTC/UICKTYAJIbHBIX YMEHUH
(TOKa3bIBaTh, CTOWTH PACCYXIACHUA, aHAJIU3UPOBATh, JEIaTh BBIBOJGI),
ACTETHUECKOTO OTHOINEHUS K JKUBBIM 0OBEKTAM.

5. ®opMuUPOBAHUE TUYHOCTHBIX MPEACTABICHUNA O LEJIOCTHOCTH OKPYKAKOIIETO
MHWpPa, BO3MOXHOCTH €r0 TIO3HAHUS W OOBACHCHHS HAa OCHOBE JTOCTHIKCHHMA
HAYKH.

6. Oco3HaHHWE €IWHCTBA W IETOCTHOCTH OKPY’KAIOMIETO MHPA, BO3MOXKHOCTH
€ro TTO3HABAEMOCTH Ha OCHOBE JIOCTHIKCHHI HAYKH.

7. @®OpMUPOBAHHWE YBAXKHUTCIHBHOTO OTHOIICHUA K WCTOPHH, KYJIBType,
HAITMOHAJILHBIM ~ OCOOCHHOCTSIM, TPAmUIUsAM © o0pa3y >XHU3HU APYTHX
HApOJIOB, TOJICPAHTHOCTH W MUPOJTIOOUS

8. Pazsumue HayUOHATLHOCO CAMOCO3HAHUS, (YOPMUPOBAHUE HPABCTNGEHHBIX U
2PANCOAHCKUX — Kadecms 8  npoyecce  pazHOOOPA3HOU — MEOPYECKOl
oesmenbHOCmu

9. OcBoeHHME CONMABHBIX HOPM, TPaBWJI TOBEACHUS, pojeii u  (opm
COIMAJIFHON KW3HW B TPYMIaxX W COOOIMECTBAX, BKIIOUAs B3POCIBIC
COIMMAJIbHBIC COOOIIECTBA, Y4YaCTHE B INMKOJLHOM CaMOYTPABJICHUU W B
OOIIECTBEHHOM JKU3HH B MPEJEIIaX BO3PACTHBIX KOMIIECTCHITHH.

10.Pa3zBuTHe MOpANIBHOTO CO3HAHHWS W KOMIECTCHIIMA B PEMICHHA MOPAJTbHBIX
npoOieM Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (popMHpOBaHWE HPABCTBEHHBIX
YYBCTB W HPABCTBEHHOTO TMOBENCHUSA, OCO3HAHHOTO W OTBETCTBEHHOTO
OTHOTMICHHS K COOCTBEHHBIM TTOCTYITKAM.

11.®opmupoBaHre KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOILIECTBE U
COTPYMHWYECTBA C YUUTEISIMHU, CO CBEPCTHUKAMHU, CTAPIITUMHU ¥ MJIQIIITAMH B
npoiecce 00pa3oBaTeNibHOM, OOIIECTBEHHO - TIOJIC3HOM eI TEIbHOCTH.

12.®opmupoBaHre IIEHHOCTH 3J0pOBOr0 M 0Oe3omacHOro oOpa3a JKW3HH,
YCBOCHHE TIPAaBWJI WHAWBUIYAILHOTO W KOJUIGKTHBHOTO O€30MacHOTO
MOBECHHS B YPE3BBIYANHBIX CUTYANHSIX, YTPOKAIOMINX KU3HUA U 3I0POBBIO
JIEOJIEH, TIPaBHJT TIOBEICHUS B TPAHCTIOPTE U HA JOPOTaX.

13.®opMupoBaHre OCHOB HKOJIOTHUECKOTO CO3HAHUS HAa OCHOBE TMPHU3HAHWSA
IIEHHOCTH JKA3HHU BO BCEX €€ TMPOSBJACHUSAX M  HEOOXOJAUMOCTH
OTBETCTBEHHOTO, OEPEXKHOTO OTHOIICHHWS K OKpPYXaloleh cpeae w
PaIMOHAITEHOTO TTPUPOIOTIOB30BAHUS.

14.Oco3nanne 3HAUCHUA CEMBH B JKH3HHM YCJIOBEKAa M OOIIECTBA, IMOHSTHC
IIEHHOCTH CEMEWHOM JKW3HHW, YBAKHUTEIBHOE W 3a00TIMBOE OTHOIICHHUE K
YJIEHAM CBOEU CEMBMU.

15.YMenne mpuMeHATh TIOJTyUCHHBIC 3HAHUA B TIPAKTHUECKON JEATEIIBHOCTH

16.0Oco3Hanne noTpeOHOCTH U TOTOBHOCTH K caMOOOPa30BaHUIO, B TOM UHUCIIE B
pamMKax CaMOCTOSTEIBHOW JEATEIHPHOCTA BHE IMTKOJIBI, YMEHHE OMPEACISAThH
KU3HECHHBIC TICHHOCTH, OOBSICHATh MPUYHMHBI YCIIEXOB M HEyAa4 B yUeOHOM
NEATCIIBHOCTH, TPUMEHATH TOJYYEHHBIC 3HAHWUS B MPAKTHYECKOH
NESATEIIBHOCTH,



17.0uenuBaTh >XKM3HEHHBIC CHUTYallMd C TOUKW 3peHHd Oe3omacHoro oodpasa
JKU3HH M COXPaHEHUS 3JI0POBBSI;

18.Kputnueckoe OTHOIICHHE K CBOMM ITOCTYIIKaM, OCO3HAHHE OTBETCTBEHHOCTH
32 WX TIOCNEACTBHS, YMEHHWE TPEOAOJEBAaTh TPYAHOCTH B TMPOIIECCE
JOCTHKCHHSI HAMEUCHHBIX IIEIICH.

MeTtanpeamerHsie:
1) Ilosnasamenvhvie VVJ[:

l.

YMeHHE CaMOCTOATENbHO ONPEACATh LEIU CBOEr0 O00yuYeHUH,
CTAaBUTh HOBBIC 33JauM B yueO€ U B MO3HABATEIBLHON JICATEILHOCTH,
pPa3BUBATh MOTHUBBI U HHTEPECH TMO3HABATEIBHOMN ACATEIBHOCTH.,

OBnaneTs HMCCAEAOBATEIBCKOM M MPOCKTHOM  ACATENbHOCTBIO.
Hayuutbcs BuaeTe mnpoOfieMbl, CTaBUTh BOIMPOCHI, BBIJIBUTaTh
TUTIOTE3bI, J1aBaTh OMNPEACIACHUS TIOHATHSAM, KBaIM(UITUPOBATH,
HAOMIOaTh, A€NaTh BRIBOABI, 3AIMUIIATH CBOU UIEH.

YMetr pabotarh ¢ pa3sHbBIMH HCTOYHHUKAMHM  OHOJIOTMUYECKOM
uH(pOpMAITHH: HAaXOMUTh  OWOJIOTMUECKYI0  WH(pOpMAIMIO B
Pa3IMYHBIX UCTOYHHUKAX, aHAJM3UPOBATh W OIICHUBATHh WH(OpMAIHIO,
peoOpa3oBBIBATH €€ W3 OTHOM (hOPMBI B IPYTYIO.

YMeHue co3gaBarh, MNPUMEHATh W MOpPeoOpa30OBbIBATh 3HAKU H
CUMBOJIbI, MOJEIN W CXEMbl JJid pEUIeHUs YYEOHBIX U
MO3HABATENbHBIX 3a7a4

dopMHUpOBaATh U PA3BUBATh KOMIIETEHTHOCTh B 00J1aCTH
ucnonp3oBanus UKT.

[TpoBOaMTH HAOMIOJEHUA, CTAaBUTh 3JICMEHTAPHBIC SKCIEPUMEHTHI U
OOBACHATH MOJTYYEHHBIE PE3YJIbTATHI.

CrpouTh JOTHYECKHE PACCYXACHUSA, BKIIIOYAIOIIUE YCTAHOBJICHUE
MPUUYUHHO-CJICJICTBEHHBIX CBA3eil. Mcrnonp30BaTh yueOHbIC ACHCTBUA
U1t (OPMYJIMPOBKH OTBETOB.

CpaBHuBaTh 1 KJacCH(UIIUPOBATH, CAMOCTOSTEIILHO BRIOWpas
KPUTEPHUH JUISl YKA3aHHBIX JIOTMUECKUX OTEPALUi.

Onpenensate BO3MOMKHBIE HWCTOYHHUKM HEOOXOIUMBIX CBEJCHUH,
MPOU3BOINTH TOMCK WH(OPMAIIMK, aHAJTIU3UPOBATh U OICHUBATH €€
JIOCTOBEPHOCTb.

10.CocTaBnarh cxeMaTHYECKHE MOJICTH C BBIJACICHUEM CYIIECTBEHHBIX

XapaKTEPUCTHK OOBEKTOB.

2) Pecynamusnvie YV

l.

OpranuzoBath CBOKO YYE€OHYIO JACATENIBHOCTb. OMNPEACNATh LENb

paboTHI, CTaBUTh 3a/1auu, MJIAHUPOBATh (paccumTHIBAThH
MOCIIEAOBATENIBHOCTh  JEUCTBUM W NPOTHO3UPOBATH  PE3YJIBTATHI
paboTHI).

CnocoOGHOCTh BBIOMPATh LEIEBBIE U CMBICJIOBBIE YCTAHOBKH B CBOUX
JEUCTBUAX M TMOCTYINKAX MO OTHOLICHUIO K JKMBOM TMPUPOJE,
3I0POBBIO CBOEMY M OKPY KAOIINX.

CaMOCTOATENbHO BBIJIBUTATh BAPUAHTHl PEIICHUA TMOCTABJICHHBIX
3a/a4, TNPEABUACTh KOHEUYHBbIC PE3YyJbTaThl padOThl, BbIOUpas
CpeACTBA JOCTUXKEHHUA 1IEJIU. YMEHHUE COOTHOCHUTH CBOM JCHCTBUA C
MJIAHUPYEMbIM PE3YJIbTATOM.

PaGorate 1o mjaHy, CBEpATh CBOM ACHCTBHUS C LEIBIO W, TPHU
HEO0OXOJUMOCTH, UCTIPABIIATH OIIMOKH CaMOCTOATEIIBHO.



5. BnageHme OCHOBaMH CAMOKOHTPOJS, CaMOOLICHKH, MPHUHATHUS
pelieHuii B OCYIIECTBICHUU OCO3HAHHOTO BHIOOpA B Y4YeOHOH U
MO3HABATEJIbHON NEATEIIbHOCTH.

3) Kommynuxamuenwvie YVJI:

1. YmeHue cnymarh ¥ BCTyNarh B AUAJIOT, Y4aCTBOBATh B KOJIJIEKTUBHOM
00CyKIEHUHU TTPODJIEM.

2. YMeHHME WUCNOJIb30BaTh PEUEBBIC CPENCTBA JUIA  JAUCKYCCHUH,
CPaBHUBATh PA3HbIE TOUKH 3PEHUS, OTCTaUBaTh CBOIO TOUKY 3PCHHS.

3. YMeHHEe OpraHu30BBIBaTh Y4€OHOE COTPYAHUUYECTBO U COBMECTHYIO
NEATEIBHOCTh C  YUMTEJIEM W CBEPCTHHUKaMHU;,  padoTarth
WHJMBUIYAJIbHO U B TPYMIE, HAXOIUTh OOIIEE PEILICHHE.

4. YMeHHE CTPOUTh MPOJAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU U
B3POCIIBIMHU.

IIpeanmeTHbIe:

1) B nosnasamenvHoli (unmennekmyansHoti) cghepe 00y4aromuticss Hay4umcsi:

1. YcBoeHue cHCTEMBl HAyuHbIX 3HAHWUW O JKUBOW MpUPOJE U
3aKOHOMEPHOCTSIX €€ Pa3BUTHA.

2. dopMupoBaHue MEPBOHAYATBHBIX CUCTEMATHU3UPOBAHHBIX
MpEeACTaBICHUN O OMOJIOTMYECKUX OOBEKTaxX, Mpoleccax, SBICHUSX,
OBJIQ/ICHUE MOHATUIHBIM anmnapaToM OMOJIOTHH.

3. IlpuoOpereHue ombiTa MCHONB30BAHUS METOJAOB OHOJIOTHYECKOM
HAyKd W TPOBEACHUS HECI0XHBIX OWOJIOTUYECKUX SKCIEPUMEHTOB
JUTSl U3YUYEHUS HKUBBIX OPraHU3MOB.

4. TloHumaHue BO3pacTAlOIIEH POJU €CTECTBEHHBIX HAYK M HAYUYHBIX
UCCIIEIOBAaHUN B COBPEMEHHOM MUDE.

5. ®opMHUpPOBAHWE OCHOB 3KOJIOTMYECKON TPAMOTHOCTH: CHOCOOHOCTH
OLICHUBATh TMOCJEACTBUSA ACATEIBHOCTH UEJOBEKA B TPUPOJE,
BIUsSHUE (DAKTOPOB pHCKAa HA 370POBhE UEIIOBEKA, OCO3HAHHUE
HEOOXO0IMMOCTH COXPAHEHUS TTPUPO/IBI.

6. Hayuutbcst OOBSICHATEL POJIb OMOJIOTMH B TPAKTUUYECKOH IEATENIbHOCTH
JIIOJICH; MECTA U POJIN YEJIOBEKA B MPUPOJIE.

7. OpnaneHue Merodamu: HaOmoaeHue, onucanue. [IpoBoauTth
OMOJIOTUUECKUE KCCIICIOBAHUS U JIeJlaTh BBIBOJbI HAa OCHOBE
MOJIYYEHHBIX PE3yJIbTaTOB.

8. ®opmUpOoBaHKE MPEICTABJICHUA O 3HAYEHUU OMOJIOTMUECKUX HAYK B
PEUIEHUU TJ100aTbHBIX MPOOJIEM.

9. OcBoeHue npPHUEMOB OKa3aHUS TEPBOH MOMOIIM, palMOHATIbHAA
opraHu3alus TpyAa v OTAbIXA.

10.ITonumanue cMmbiciaa OUOJIOTUUECKUX TEPMUHOB. VX MpUMEHEHWE TTpU
pelieHue OMOJIOrMuecKUX NpodieM 1 3a1au.

11.®opMynupoBaHue NpaBUI TEXHUKKM O€30MACHOCTH B KaOMHETE
OMOJIOTHY MPHU BHITIOJHEHNUH JJAOOPATOPHBIX PadoT.

2) B yewHocmmuo-opuenmayuonHol cgepe: 3HATh OCHOBHBIC TIpPaBHIIA
MOBE/ICHUSA B MPUPOJEC U OCHOBBI 3JI0POBOTO 00pasa *KU3HU, MPUMEHSATh WX
Ha MPAKTUKE, OICHWBATh T[OBEJCHHUE YEJIOBEKA C TOYKU 3PEHUs
30X. IlpuBoauTh mOKa3aTENbCTBA B3aMMOCBA3HM UEJIOBEKA U OKPY KaIOIIeH
Cpelbl, 3aBUCUMOCTH 3JI0POBbSl UEJOBEKA OT COCTOSIHUS OKpY Karoleh
cpebl, HEOOXOIMMOCTH 3aIIUThI CPEbl OOUTAHUA UETOBEKA.

3) B cghepe mpyoosoii OesimenvHocmu: 3HATH U COOMIOAATH MpaBujia padOTH B



kaOuHeTe OMOJIOTHM, TpaBWia PadOThl ¢ OWMOJIOTMUYECKUMH TpUOOpaMu U
WHCTPYMEHTaMHU.

4) B cgepe cuzuueckoii OesmenvHocmu. TEMOHCTPUPOBAHWE HABBIKOB

OKa3aHUA MNEPBOM TNOMOINA NPH OTPABJICHWM SJIOBUTHIMH PACTCHUAMH H
rpudamMu, yKyce iIOBUTBIMH KHBOTHBIMH.

5) B acmemuueckoii c¢hepe: ONICHUBATH C 3CTETHUCCKOHN TOUKH 3PCHHS KPACOTy

¥ pa3zHooOpa3ue Mupa IPUPO/IbIL.

Conepxanne o6pa3oBaHus

Tema 1. Odowue 3axkonomepuocmu ycu3uu (5 4 )

buonocuss — HAYKA O JHCUBOM MUpE buonorus — HayKa, HCCICAYyroHIaAa

*u3Hb. M3ydeHne nmpupojbl B 00ECNEUEHUN BbIXKMUBAHUS JIIOJIEH Ha 3emJie.
buosiornsi — cuctema pa3HbIX OWUOJOTMUYECKUX oOjacTeld Hayku. Ponb
OMOJIOTUH B PAKTUUYECKON JIEATEIbHOCTH JIHOACH

Memoowr  b6uonocuveckux uccieooganuii  MeToabpl HW3YUEHUS  KHBBIX

OpraHu3MoOB:  HAONIOAEHWE,  W3MEPEHWE,  CPABHEHHWE,  OIHCAHUE,
AKCTIEpUMEHT, MojenupoBanue. [IpaBuna padoTel B kKaOMHETE OMOJIOTUU C
OMONIOTUYECKUMH P OOpaMU U HHCTPYMEHTAMHA

Obwue ceoiicmea xcuevix opeanuzmos . OTIUUUTENIbHbIC TPU3HAKU KUBOTO
W HEKHUBOTO. XUMHUUECKHI COCTaB, KJIETOUHOE CTPOEHUE, OOMEH BEILECTB,
Pa3MHOXKEHHUE, HACJIEACTBEHHOCTh, W3MEHUYMBOCTh, POCT, Pa3BUTHE,
pa3IpakUMOCTh. B3aMOCBSA3b JKUBBIX OPTAaHU3MOB H CPETBI

Mmuoeoobpazue ¢hopm orcusnu Cpenbl )KU3HA HA 3eMIile © MHOTOOOpa3ue mx

opranu3moB. KietouHoe pazHooOpa3ue opraHu3MoB U UX 1[apcTBa. Bupycel
— HeksieTouHas ¢opma xu3Hu. PaznooOpasue OnocucTeM, 0ToOpaXkarolee
CTPYKTYPHBIC YPOBHH OPTaHU3AINH KAZHHA

Tema 2. 3axoHomepHocmu HCU3HIU HA K1emoYHOM ypoeHe (10 u)

Mnoecoobpazue wxnemox (OO000IIEHHEe paHee HW3YUYCHHOTO MaTepuana.
MHoroo0pa3ue THUNOB KJIETOK: CBOOOJHOMKMBYIIIME W 00pa3ylollue TKaHH,
MIPOKAPUOTHI, 3yKApUOThI. POJIb yUEHBIX B U3YUCHUU KIIETKHU.

Xumuueckue esewpecmea 6 xiemke (OO0O0IEHHE paHee HW3YUCHHOTO
Marepuana. OCOOEHHOCTHM XHMMHMUYECKOTO COCTaBa XHUBOM KIETKH M €T0
CXOJICTBO Y pa3HbIX THUMOB KJIETOK. Heopranwdeckue M OpraHuuecKue
BelecTBa KieTku. ConepkaHue BOJbI, MUHEPAIbHBIX COJICH, YTIJIEBOJOB,
ounuaoB, OeakoB B KIeTke ®  opramm3me. Hx  ¢yHkimu B
KUZHEACATEBbHOCTH KIETKH

Cmpoenue xnemkuy CTPYKTypHbIE 4YacTH KJIETKH. MeMmOpaHa, sapo,
LMTOIIa3Ma C OPTaHOWIAMH U BKJTIOUCHUSIMH

Opeanouowvr knemxu u ux ¢yuxyuu MemOpaHHbIE W HEMEMOpaHHBIC
OPTraHOW/IbI, OTIIMYUTEIBHBIC OCOOCHHOCTH WX CTPOSHUSA U ()yHKITHA

Obmen seugecms — ocHoga cyujecmeosanusi kiemxu Ilonarne o0 odMeHe
BEIIIECTB KAaK COBOKYMHOCTH OMOXMMHUYECKUX PEAKIM, 00eCreUnBaAOIINX
KUZHEACATENBHOCTh KJIETKU. 3HAUCHHWE ACCUMWJISALMM U JAUCCUMUJISALIAU B
KJIeTKe. PaBHOBECHE PHEPreTUUECKOr0 COCTOSIHUS KIETKH — O0ECIEUCHHE
€€ HOpMaIbHOTO (PYHKIIMOHUPOBAHUS

buocunmes 6Genxa 6 owcueoti kiemxe lloHstue o OwWocWHTE3E. OTarbl
cuHTEe3a Oeylika B KJeTKe. Polb HYKJIEMHOBBIX KHUCJIOT U puOOCOM B
OMOCHUHTE3€e OEIIKOB



buocunmes yenesooos — pomocunmes Ilonarme o (oTrocHHTE3e Kak
MPOIIECCE CO3/IaHus YTIICBOIOB B )KMBOW KJieTke. J[Be crammu poTocHHTE3A:
CBETOBAs M TEMHOBasA. Y CIIOBHA NMPOTEKaHUsA (POTOCHHTE3a M €T0 3HAUCHHE
JUISL TIPAPOIBI

Obecneuernue rknemox suepeueti 1IoHATHE O KIETOYHOM JIBIXaHWHU KaK O
nporecce odecrneueHus KIETKA 3Heprued. CTaauyd KICTOYHOTO JbIXaHMS:
OeckuciopoaHas ((pepMeHTaTUBHASA, WIW TJWUKOIHM3) W KUCIOpoaHas. Poib
MHUTOXOHJIPUH B KJIIETOUHOM JIbIXaHUH

Pasmnoocenue knemrku u eé scuznennslii yuxi Pa3MHOKEHUE KIETKH MTYTEM
JenaeHus — o0I1ee CBOMCTBO KIIETOK OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX
opranu3moB. KjieTouHoe JesieHre y MPOKapuoT — JIEJCHUE KIIETKH HAJIBOE.
Jlenenune kneTkn y s3ykapuoT. Muto3. ®a3sl Muto3a. JKU3HEHHBIA UK
KJIeTKkH: uHTepdaza, MATO3. PazneneHue KIeTOUHOTO COMECPKUMOTO Ha JIBE
JIOUEPHUE KIICTKHU.

Jlabopamopuuwie pabomeut:

1. MHoroo06pa3sue KieTok 3ykapuoT. CpaBHEHHE PACTUTEIbHBIX 1 )KUBOTHBIX
KIICTOK
2. PaccMarpuBaHHE MUKPOIIPENApaTOB ¢ ACIIAIIMMHUCS KIIETKaMU

Tema 3. 3akoHomepHOCMU HCUSHU HA OP2AHUIMEHHOM ypoeHe (17 u)

Opeanuzm — omkpeimast oicugas cucmema (ouocucmema) OpraHu3M Kak
xuBas  cuctemMa. KOMITIOHEHTBI  CHUCTEMBI, WX

B3aMMOJCHCTBHE, 00ECIICUNBAIONIEE IEIOCTHOCTh OHOCHCTEMBI
«opranusm». Perymdius npoueccoB B OMOCUCTEME
baxmepuu u supycoer PaznooOpazue ¢(opM OpPraHW3MOB. OJHOKIICTOYHBIC,
MHOTOKJICTOUHBIC U HEKJIETOUHbIE.  bakTepun  Kak  OJHOKJIETOUHbBIC
JOsIICpHBIC  OpraHm3Mbl. Bupychl Kak HekeTouHas ¢opMa KU3HU.
OTnuunTtenbHbie OCOOCHHOCTH OAKTEPUH U BUPYCOB. 3HAUCHUE OAKTEpUil U
BUPYCOB B MPUPOJEC
Pacmumenwvruiii  opeanusm u eco ocobennocmu ['naBHBIE CBOWCTBA
pacTeHmii: aBTOTPO(PHOCTH, HECTIOCOOHOCTh K aKTUBHOMY TIEPEIABHKCHHIO,
pa3MeEIICHUE OCHOBHBIX 4YacTel — KOpPHA W moOera — B JBYX Pa3HbIX
cpenax. OcCOOEHHOCTH PACTUTENIBHONW KIETKH: MPUHAICKHOCTh K
AYyKapuoTaM, HaJU4YUE KJIETOUHOW CTEHKH, TUIACTHA U KPYMHbBIX BAKYyOJICH.
Cnoco0bl pa3MHOXKEHUS pAcTeHHil: mojioBoe U Oecrnojioe. OcOOEHHOCTH
MOJIOBOTO Pa3MHOXKEHMUS. Tunei 0ecronaoro Pa3MHOKEHHUS:
BErE€TaTUBHOE, CIIOPAMU, JICJICHUEM KIIETKU HAJBOE
Mnunocoobpaszue pacmenuti u 3uadenue 6 npupooe QOO00OICHUE paHEee
W3YUYEHHOTO MaTtepuayiia. MHorooOpasue pacTeHUM: CIIOPOBBIE U CEMEHHBIE.
OcoOEHHOCTH  CIIOPOBBIX  PAcTEHHMM.  BOAOPOCICH,  MOXOBHIHBIX,
MarnopOTHUKOB, XBOIICH U MJIAYHOB, CEMEHHBIX PACTCHUI: TOJIOCEMEHHBIX U
IIBETKOBBIX (MOKpPHITOCEMEHHBIX). Kimaccer otnena l{BeTkoBbIE: ABYAOTBHBIC
U OAHOMONbHBIE pacTeHusi. OCOOEHHOCTH W 3HAYEHUE CEMEHU B CPABHEHUU
CO CIIOPOM
Opeanusmvl  yapcmea 2cpubos u jauuiatinukog 1'pubbl, HX CXOJCTBO C
JPYTUMH  DYKAQpPUOTHYECCKUMH  OpraHW3MaMH —  PAaCTCHHAMH |
KUBOTHBIMA — W OTJuure OT Hux. Creruduueckne CBOHCTBA TPUOOB.
MHoroo6pasue ¥ 3Haue€HHE TpPUOOB.  TUIECHEBBIX, MIIAMOYHBIX,
napasuTHYeCKuX. JIMmaiHuKn Kak 0COObIe CHMOMOTHYECKHUE OPTaHW3MBbI,



WX MHOTOOOpa3ue 1 3HAUCHUE

Kusommvwiii opeanusm u e2o ocodennocmu. OCOOCHHOCTH KUBOTHBIX
OPTaHW3MOB. TMPWHAUICKHOCTh K  JyKapuoTaMm, TeTepoTpOdHOCTD,
CHOCOOHOCTh K AKTUBHOMY MEPEIBHKCHHUIO, 3a00Ta O MOTOMCTBE,
noctpoiika >kwmil (THE3A, HOp). /JleneHue >KMBOTHBIX MO crmocodam
NOOBIBAHUS  THUIIW: PACTUTEIbHOSAHBIC, XUIIHBbIC, MAPA3UTHUYECKUE,
NaJaIbIIUKA, BCESAHBIC

Mnunocoobpazue scusomnvix JleneHue >KUBOTHBIX HA JiBa MOJLAPCTBA;
[Tpoctetimmme wu  MHuoroknerounble.  OCOOEHHOCTM  MPOCTECHIIHX:
pacmpoCTpaHeHUE, MUTAHUE, NIEPeABUKEHUE. MHOTOKIETOUHbBIE KUBOTHBIE:
O0€CMO3BOHOUHBIE M MO3BOHOUHbIC. (OCOOCHHOCTM  Pa3HbIX  THIOB
0€CIO3BOHOUHBIX KUBOTHBIX. OCOOEHHOCTH THIIA XOPIOBHIC

Cpasnenue cgolicms opeanusma yenogexa u sxcusomuwvix O000IIECHHE paHee
W3yueHHOro marepuajga. CXOACTBO UeIOBEKA M KHUBOTHBIX. OTinume
YeJIOBEKa OT JKUBOTHBIX. CHCTEMbI OPraHOB y 4YEJIOBEKA KaK OpraHu3Ma:
MUIIEBAPUTENbHASA, JbIXaTe/IbHAS, KPOBCHOCHAs, BblAeAUTENbHAsA. OpraHbl
YyBCTB. YMCTBEHHBIE COCOOHOCTH YEIOBEKA. [TpuunHEI,
00y CIOBIMBAIOIINE COLIMAJIBHBIC CBOMCTBA YEJIOBEKA

Paszmnooicenue  orcuevix  opeanuzmos Tumbl pa3MHOXKEHHS: TMOJOBOEC U
oecnonoe. OCOOCHHOCTU TOJIOBOTO PA3MHOXKECHHS: CIIUSHUE MYXKCKUX M
XKEHCKUX TaMeT, OIUIOJIOTBOPEHUEe, oOpa3oBaHue 3uroThl. becnonoe
Pa3MHOKEHHE. BETE€TAaTUBHOE, OOPA30BAHUE CIIOP, ACJICHUE KIIETKHA HABOE.
buosiornueckoe 3HAUECHHE TMOJIOBOrO M OECIHONIOro pa3MHOXkeHUA. CMmeHa
MOKOJICHUH — O€CIMOJI0r0 U MOJIOBOTO — Y KUBOTHBIX U PACTCHUMA
Hnousuoyanvnoe pazeumue opeanuzmos IloHnstue 00 OHTOreHese.
ITeproapl oHTOTEHE3a: AMOPHUOHANBHBIA W TOCTAMOpUOHANBbHBIN. CTaaun
pa3BUTHA 3MOPHOHA. 3UT0oTa, ApoOieHHMe, racTpyia ¢ auddepeHnnanuei
KJIETOK Ha DHKTOAEPMY, HSHTOJIEPMY W  ME30JEPMY, OPraHOTEHE3.
Oco0eHHOCTH mpolecca Pa3BUTHS 3MOPHUOHA, €ro 3aBUCUMOCTh OT CPEIbI.
Oco0eHHOCTH MOCTAMOPUOHAIBHOTO — Pa3BUTUA. Pa3BUTHE  KUBOTHBIX
OPraHMW3MOB C MPEBpPAICHUEM U O€3 MPEBpAILCHUA

Oobpaszosanue nonogvlx Kiemox. Meiioz IloHsaTHe O AWUIJIOUAHOM U
rariouTHOM Ha0oOpe XpPOMOCOM B KieTke. JKEHCKHE W MY’KCKHE MOJIOBbIC
KJIETKM — TraMeThl. Melo3 kak ocoOblii Tum AeseHus kietku. [lepBoe u
BTOPOE JieficHrue Meio3a. [loHsaTHe 0 ciepMaToreHe3e U OOreHE3e

Hzyuenue  mexanuszma  nacreocmeennocmu  Hadano — ucclienoBaHuit
HACJICICTBEHHOCTH Opranu3mMoB. [lepBoiii Hayunsiii Tpya ['. Mennena u ero
3HaueHue. JIOCTHIKEHHMS COBPEMEHHBIX HCCJIEAOBAHUI HACJICACTBEHHOCTH
OpPraHu3MOB. Y CJIOBHS JUISl  aKTUBHOTO Pa3BUTHUSL  UCCJICAOBAHUIN
HACJIEICTBEHHOCTH B XX B.

OcHosHbIe 3aKOHOMEpHOCMU HacleocmeeHHocmu opeanusmog llonarue o
HACJIEJICTBEHHOCTH MW Croco0ax mMepeAaud MPU3HAKOB OT POJaUTENeH
noTomcTBy. Habop xpomocom B opranusme. I'eH u ero coiicTea. [ 'eHOTHI M
dhenotun. U3MeHUHBOCTD 1 €€ TIPOSBIICHHAE B OPTaHU3ME

3axonomeprnocmu usmenyugocmu lloHsaTHe 00 U3MEHUMBOCTH U €€ POJIH
JUIsl Opranu3MoB. HacneacTBeHHass M HEHACIEACTBEHHAs W3MEHUMBOCTD.
Tunel HacaeACTBEHHON (TCHOTHNMWYECKOW) M3MEHUMBOCTH. MYTAIIMOHHASA,
KOMOWHATHBHAA.



e Henacneocmeennas  uzmenyugocmv  lloHATHE O  HEHACJEACTBEHHOMN
(beHOTUTIHYIECKOT ) MI3MEHUMBOCTH, €€ TIPOABJICHUN Yy OPTaHW3MOB M POJTH B
WX JKU3HEICATCIbHOCTH. 3HAKOMCTBO C MPUMEPAMHU HEHACIEACTBEHHOM
W3MEHUMBOCTH Y PACTCHUM U KUBOTHBIX.

o (Ocnoewr cenekyuu opeanusmos llonsatue o cenekuuu. Mcropus pa3Butus
cenekumu. Ceneknus kak Hayka. OOIue METOAbl CEIEKINN: UCKY CCTBEHHbIHN
otOop, ruOpuau3anus, wyTtareHe3. Cenekiuys pacTeHWH, KUBOTHBIX,
MUKpPOOPraHu3mMoB. Hcnonp30BaHNE MUKPOOOB 4YEIOBEKOM, TOHSTHE O
OMOTEXHOJIOTUHU

o Jlabopamopuvie pabomuvi:

3. BhisiBieHHE HACIEICTBEHHBIX W HEHACJICACTBEHHBIX TMPU3HAKOB Y
pacTeHUN pa3HbIX BUAOB
4. V3yyeHue U3MEHYMBOCTH Y OPraHU3MOB
Tema 4. 3akoHOMepHOCIMU NPOUCXONHCOCHUA U PAZBUMUA HCUZHU HA 3emie
(20 u)

o [Ipeocmaeienus O 6O3HUKHOGEHUU OJICU3HU HA  3emie 6 UCMOpUU
ecmecmeosznanusi ' unote3bl MPOUCXOKAeHUS Ku3HU Ha 3emiie. OnbiTel .
Penu n JI. Tlactepa, onpoBepraroiyue ranoTe3bl O CaMO3apPOKACHUN KU3HU

o (ogpemennvle npeocmasienus O GO3HUKHOBCHUU JICU3HU HA 3emie
buoxumuueckasa runore3a AWM. Onapuna. YcioBusi BOSHUKHOBEHHUS KA3HU
Ha 3emiie. ['unoresa [x. Xonaeiina

o 3uauenue omocunmeza u OUOIOCUYECKO2O KPY2OBOPOMA Bewecms 8
pazsumuu  xcusHu  (OCOOCHHOCTH TEPBUYHBIX OpraHu3MoB. llosBieHue
aBTOTpoOB — TMaHOOAKTepuid. VI3MEHEHHS YCIOBHM JKM3HH HAa 3eMIIE.
[Tpuumasl n3menenwii. [lossnenne 6uocheps

o DOmanvl pazeumus scuznu Ha 3emne OOLIee HaNPaBJICHUE 3BOJTIOLIUU KU3HMU.
Opbl, IEPUOABl U AMOXH B UCTOPUU 3eMJIH. BBIXOJ OpPraHU3MOB Ha CYIILY.
Jranbl pa3BUTHUS KU3HU

o [oeu pazsumus opeanuyecko2o mupa 6 ouonocuy Bo3HUKHOBEHUE UACH 00
3BOMIOLMH KUBOTO Mupa. Teopus ssomonuu K.-b. Jlamapka

o UYapnz Jlapsun 06 s6o0moyuu opeanudeckoco mupa HcecnenoBanus,
npoeAéHHble Y. JlapBuHoM. OCHOBHBIC TOJIOXKEHUS SBOJIOLMU BUJIOB,
W3NnoXKeHHble  JlapBuHOM.  J[BWOKYIIME CHJIBI  OPOLECCa  SBOJIIOLAM:
W3MEHUYHMBOCTh, HACJICACTBEHHOCTh, OoOpbda 3a CyIIECTBOBAHHUE U
€CTECTBEHHbIN 0TOOp. Pe3ynbTarsl sBOMOIMHU. 3HaueHue padoT Y. /lapBuHa

o (Cogpemennvie  npeocmasgienuss 00  260IOYUU  OP2AHUYECKOLOMUPA
[Tonynsauusa kak e€IWMHUIIA 3BOMOIMU. BaxHele NOHATHUS COBPEMEHHOM
TEOPUH 3BOJTIOIIAN

® Buo, eco kpumepuu u cmpykmypa BuI — OCHOBHas CHCTEMaTHYECKas
eaununa. [lpusHaku Buga kak ero  kputepuu. [lomynsiuum —
BHYTPHBHUIOBAs TPYMIUPOBKA POJICTBEHHBIX 0ocobei. [Tomymsamms — dopma
CYIIIECTBOBAHUA BUA

o [Ipoyeccer  obpazoeanusi  6uooe  BupooOpazoBanue. llonsatue o
MUKPO3BOJIIOIMK.  Tumbl BHI000pa3oBaHusA.  reorpaguueckoe U
OMOJIOTHYECKOE

o Maxpossonoyusi Kak npoyecc NoseieHus HaA0BUOOEbIX CPYNN OPeaHUSMO8
VYcnosus u 3HaueHne muddepenmmanvy Buaa. [loHsITHE 0 MAKPOIB OJOIIHH,
JlokazarenbpcTBa mpolecca SBOJIIOIHH MMaJIEOHTOJIOTHUECKHE,



AMOPHOJIOTHUECKHE, aHATOMO-MOPGOJIOTHIECKHE (PYIUMEHTHI U aTaBU3MBI)
OcHosHwie Hanpagnenusi 36omoyuu IIporpecc m perpecc B KMBOM MHpE.
Hampasnenuss Guosnormdeckoro mporpecca: apomopdo3, HAHOATANTAIMS,
o0las iereHepanus OpraHu3MoB

Ipumeper  260MOYUOHHBIX — NPEOOPASOBAHUTI  JICUBLIX — OPCAHUIMOB
OO06o01IeHne paHee M3YYEHHOrO MaTepuajia 00 ABOIIONWHA. DBOJIONUA —
JUTUTEJIbHBIA MCTOPUUYECKUH TIpoLiecC. OBOJIOLMOHHBIE MPeoOpa3oBaHUA
KUBOTHBIX W PacTEeHUH. YPOBHU MpeoOpa3zoBaHUi

OcHogHble 3aKOHOMEPHOCMU 360JII0YUY 3aKOHOMEPHOCTH OHOJIOTHYECKOH
SBOJIIOLIMA B MPUPOJAE. HEOOPAaTUMOCTh TMPOIECCa, MNPOrPECCUBHOE
yCIIOXKHEHUE (POpPM  KU3HW, HEMPOTPAMMHPOBAHHOE Pa3BUTHE JKU3HH,
a/JIanTanyy, OSBJICHHE HOBBIX BUIOB.

Yenogex — npedcmagumenv JHCUBOMHO20 Mupd OBOJIONAS TPUMATOB.
Pannue npenxu npumatoB. ['omuuuabl. COBpEMEHHbBIE YEIOBEKOOOPA3HbBIC
00€3bSHBI

Deomoyuonnoe  npoucxoxcoeHue 4denogexka Haxomnmenue ¢GakToB 0
MPOUCXOXKJCHUM  4YelioBeka. JlokazaTenbCcTBAa  POJACTBA  UEIOBEKA U
JKMUBOTHBIX. BakHeile ocoOCHHOCTH opraHm3ma uenoBeka. [IposBrieHnue
OMOJIOTUYECKUX M COIMHUANBHBIX (PAKTOPOB B HMCTOPHUUECCKOM TPOIECCE
NPOUCXOKICHUS denmoBeka. OOmecTBeHHBIN (COMaNbHbIN) 00pa3 )KU3HU —
YHUKQIBHOE CBOMCTBO YEJIOBEKA

Pannue smanwt 360moyuu yenosexa Paname npenku denmoseka. [lepexon
MPAMOXOXKIEHUI0 — BBIJAIONIUNACA 3Tall 3BOJIIONHMM uejoBeka. Craaum
AQHTPONOTCHE3A: MPEAIICCTBEHHUKH, YEJIOBEK YMEJIBIU, APCBHECUIINE JIFOIU,
JPEBHHUE JIFOTA, COBPEMEHHBIN UETIOBEK

llo30nue smanet  360moyuu  Yenoeexka PaHHWE  HEOAHTPONBI —
KPOMaHbOHIIB.  OTIMYHATETHHBIC MPU3HAKA  COBPEMCHHBIX  JIFOJCH.
buocomnmanpaas cynHOCTHh YenoBeKa. BiusHue commanbHBIX (PaKTOPOB Ha
JEHCTBHUE €CTECTBEHHOTIO 0TOOPA B UICTOPUUYECKOM PA3BUTHUHU UETIOBEKA
Yenoseuyeckue pacwl, ux poocmso u npoucxoxcoerue YenoBek pasyMHbINH —
nosmMopdubid  Bua.  [lomstwe o pace. OCHOBHBIE THNBI  pac.
[IporcxoxkaeHue U poJICTBO pac

Yenosex kax scumenv 6uocgepvi u e2o euusnue Ha npupody 3emnu YemoBek
— xuTenb Omocdepnl. BiausHue uvenmoBeka Ha Omocdepy. YCIOKHECHUE H
MOTIIHOCTh BO3ACHCTBHUS ueioBeka B Ouocdepe. CoxpaHeHHWE XH3HU Ha
3emiie — TJIaBHAs 3a/1aua YE€JIOBEUECTBA

Jlabopamopuasa paboma:

5. IlpucnocoOaeHHOCTh OPraHU3MOB K Cpeie OOMTaHUA

Tema 5. 3axoHomepHocmu 63AUMOOMHOMEHILIL OP2AHU3MO6 U cpeobl (15 u)

Yenosusa orcusnu na 3emne Cpenpl )KU3HM OPraHU3MOB Ha 3eMJie. BOAHAs,
HA3€MHO-BO3/yIlIHAS, TIOYBEHHAA, OPraHU3MEHHAss. YCJOBUSA  KU3HU
OPraHW3MOB B Pa3HBIX Cpefax. DKOJOTHYeCKue (haKkTOphl: aOMOTHUYECKHC,
OMOTUYECKUE U QaHTPOTIOT€HHBIC

Obwue  3axkoHwl  Oelicmeusi  (pakmopog  cpedvl  HA — OP2AHUZMbI
3aKOHOMEPHOCTH JeHCTBHUS (DaKTOPOB CpPEAbl: 3aKOH ONTHMYMa, 3aKOH
He3aMEHUMOCTH  (akropa. Brmsame »skojmormyecknx  (akTOpoB Ha
opraHu3msl. [1epuoIMYHOCTE B KU3HU OpraHu3MoB. OoTonepruoanu3m
Ipucnocobnrennocme opeanuzmos k oeticmeuio gaxkmopos cpeowi Ipumeps



npucnoco0ieHHOCTH opranu3mMoB. [lonsatue o6 amanrauuu. PazHooOpaszue
ananrammid. [lonsTHe o >kM3HEHHOW (opMe. DKONOTMUECKHE TPYIITHI
OpPraHU3MOB

buomuuecxue ces3u 6 npupooe buoTHueckue CBSI3W B TPHPOJC: CETH
MUTaHUS, CIOCOOBI AOOBIBAHUWSA THUIH. B3amMmoselcTBHe pasHBIX BUIOB B
OPUPOJHOM  COOOIIECTBE:  KOHKYPEHILMS,  MyTyajau3M,  CHUMOMO3,
XUITHAYECTBO, Tapa3uTu3M. CBSA3M OPraHW3MOB Pa3HBIX BUIAOB. 3HAUCHHE
OMOTUYECKUX CBA3EH

Bzaumoceszu  opeanusmos 6 nonynsyuu llomynsmms kak ocobas Han
OpraHm3MEHHas cucTema, ¢GopMa CyIIECTBOBAaHWS BHWIA B TPHUPOE.
[TonsiTue 0 nemorpaduveckoi U MPOCTPAHCTBEHHOW CTPYKTYPE TOMYJISAIIHAM.
KonuuecTBeHHbIE MOKA3aTEMN NONYJIALIMU: YUCICHHOCTh U TJIOTHOCTD
Dyukyuonuposanue  nonyiayuil 6  npupode  Jlemorpaduueckue
XapPAKTEPUCTUKU TOMYJISAIUU; YHUCJICHHOCTh, IUIOTHOCTh, POXKIAEMOCTb,
CMEPTHOCTbh, BBI)KUBAEMOCTh. Bo3pacTHast CTpyKTypa MOMYJIALIMU, MOJOBas
cTpykTypa mnonynsuuu. Ilonynsaius kak  Ouocuctema. [luHamuka
YUCIICHHOCTH W TUIOTHOCTH TOMYJIAIWH. Perynsamuss  4ucIeHHOCTH
MOTTYJISTIAN

IIpupoonoe coobwecmeo — 6uoceoyenos llpupoaHoe cooOOIIECTBO Kak
OHMOLIEHO3, €r0 APYCHOE CTPOEHUE, FKOJIOTUUECKUE HUILN, TUIIEBIE LIETH U
CeTH NuTaHuA. [ JIaBHBIA MPU3HAK MPUPOJHOTO COOOIECTBA — KPYTOBOPOT
BEIIIECTB 1 MOTOK »Hepruu. [Tonsatrue o 6uotorne. Ponb BUIOB B OMOIIEHO3E
buoeceoyenosvl, sxocucmemer u Ouochpepa IKOCUCTEMHAS OpTaHU3AIMSA
XUBOW TIPUPOABI. DYyHKIIMOHALHOE pas3IiiuMe BHIOB B HSKOCHCTEMAxX
(mpowm3BoaUTENH, TOTpeOHUTEnN, pasnarareii). OCHOBHBIC CTPYKTYPHBIE
KOMITOHEHTBI SKOCHCTEMBI. KpyTrOBOPOT BEIIECTB W MIPEBPAIICHUAS SHEPTAN
— OCHOBHO# TpH3HAaK skocucTeM. brocdepa — rnobambHast SKOCHUCTEMA.
B.W. Bepuanckuii o 6uochepe. KOMIOHEHTHI, XapaKTEPU3YIONTHE COCTaB U
cBOMcTBA OMOCKEPHI: JKUBOE BEIIECTBO, OMOTCHHOE BEIIECTBO, KOCHOE
BEIIIECTBO, OMOKOCHOE BEMISCTBO. PoNb J)KUBOTO BeliecTBa B dnocdepe
Paszeumue u cmena npupoonvix coobugecmse CaMopazBUTUE OMOTE€OIIEHO30B
u nx cMmeHa. Craguu pa3BUTHA OMOTEOINCHO30B. [lepBUUHBIE W BTOPUYHBIC
CMEHBI (CYKIIECCHH). Y CTOWYHUBOCTh OMOTEOTICHO30B (9KOCHCTEM ). SJHAUCHUE
3HAHUI O CMEHE MPUPOIHBIX COOOIIECTB

Mmnoeoobpazue 6uoceoyenozos (sxocucmem) O600IICHHE paHee N3YUSHHOTO
matepuana. MHorooOpasne BOAHBIX KOCHCTEM (MOPCKHX, MPECHOBOIHBIX)
W Ha3eMHBIX (€CTECTBEHHBIX M  KYJIBTYPHBIX). ATrpoOHOTEOIICHO3BI
(arpOsKOCUCTEMBI), UX CTPYKTypa, CBOWCTBA W 3HAUCHHWE JUTS YETOBEKA M
TIPUPOIBI

OCHOBHbIE  30KOHBL  YCMOUYUBOCMU  JHCUBOT  NpupoOsl | [UKITMIHOCTH
MPOILIECCOB B JKOCUCTEMAX. YCTOWYHMBOCTh MPUPOAHBIX 3KOCHUCTEM.
[TpuuuHbl yCTOMUMBOCTH SKOCUCTEM: OHMOJIOTMUECKOE pa3zHooOpazue Hu
COTIPSDKEHHAS YHCIICHHOCTh WX BHIOB, KPYTOBOPOT BEIIECTB W TOTOK
SHEPTUH, LIMKJIUYHOCTH MPOLIECCOB

Oronocuueckue npobdnremvt ¢ oOuocgepe. Oxpana npupoosi OO00IICHUE
paHee u3yueHHoro Marepuaja. OTHOIIEHHE YEJIOBEKA K MPUPOJIE B UCTOPUH
yenosedecTBa. [IpobmeMbl OMochepsl: MCTOIMMEHHE TMPUPOIHBIX PECYPCOB,
3arps3HEHUE, COKpallleHue OWOJIOTHYECKoro pasHooOpasus. PereHue



AKOJIOTHUECKUX TpobsieM  Ouochepsr:
pPECYpPCOB, OXpaHa MPUPOJIbI,
00pa30oBaHUE HACETICHMUSI.

o Jlabopamopuas paboma:
6. OneHka KauecTBa OKpYKaroleh
Cpebl ®  IJKCKYPCUS 8 NPUPOOY:
1. M3ydeHure u onrcaHrue YKOCUCTEMbI CBOCH
MECTHOCTH» IKCKYPCUSL:
«Becennwue siBienns B mpupoae» win « MHOrooOpasue »XuBoro Mupay (1o

pPallMOHAJIBHOE  HCIIOJIh30BAHUE
BCEOOIIEE DKOJOTHUECKOE

BBIOOPY YUUTENA).

TEMATHYECKOE IVIAHUPOBAHUE YYEGHOI'O MATEPHAJIA

No Komuuec | Jlabopato Ixcxy Kontpon
Tema TBO pHBIE bHBIE IIpoexTol
n/n pcuu
4acoB paboThI padoThI
Tema 1. OOmme
1 3aKOHOMEPHOCTH 5
KU3HH
Tema 2. Axnus «Yucras
TutaHeTa» (padoThl
3aKOHOMEPHOCTH .
2 10 2 1 1o 6J1aroyCTponCTBY
JKU3HH Ha KJIETOYHOM
TEPPUTOPHH IIKOJIBI,
ypPOBHE
CaJINKa,MapKa).
Tema 3.
3aKOHOMEPHOCTH
3 JKU3HH Ha 17 2 1
OpTaHU3MEHHOM
YPOBHE
Tema 4.
3aKOHOMEPHOCTH
4 NPOUCXOKIEHUS U 20 1 1
Pa3BUTHSA KU3HHU HA
3emie
CocraBnenue
5KOJIOTUYECKOMN
Tema 5.
3aKOHOMEPHOCTH XapaAKTEPHCTHKH
5 y 15 1 1 1 BHU]IA,
B3aHMOOTHOIICHUI
MACTIOP TU3ALIHS
OpPTaHU3MOB H CPEIbI
KOMHATHBIX
pacTeHUI.
UTOro 68uacoB | 6 1
PE3EPB 1 yac
KAJEHJIAPHO-TEMATHYECKOE INTAHUPOBAHHUE
Kon-Bo | latamo | /lata
Ne | Tema ypoka 4ACOB nnany bakT Homamnee 3aganue

I yeTBepTh 184




1. O6mue 3aKOHOMepPHOCTH KHu3HH (S 4)

1

buonorus- Hayka O >KUBOM
MHpE.

1

§1,

2

Metonnl OUOIOrUYEeCKUX
HUCCIIEOBAHUNI

OO01ue CBONCTBA KUBBIX
OpPraHU3MOB.

§2,

MHuoroobpasue GopMm KUBBIX
OpraHU3MOB.

§3,

buonoruyeckoe paznoobpasue
BOKpPYT Hac. DKCKypcus
«buonoruueckoe
pasHooOpas3me BOKPYT HaC»
POEKT

OTuer 1o 3KCcKypcuu,

. 33KOHOMepHOCTI/I KH3HH HA OPraHu3MEeHHOM

posHe (104)

LluTonorus- Hayka O KJIETKE.
MHoroo0Opasue KJIEeTOK.

1

o4

XUMHUYECKUHN COCTAB KJIETKU.

1

$3,

benxn u HYKJIICUHOBBIC
KHCJIOTHI.

$6

Crtpoenmne knerkn. JIab. pad.
Ne 1 «CpaBHenue cTpoeHus
KJIETOK PACTEHUM, JKUBOTHBIX,
Oakrepuin»

s7

10

OpraHounbl KJIETKH U UX
byukuuu. JIab. pabd. Ne2
«H3yuenne kiaeTok OakTepuii»

$8

11

(OOMeH BelecTs U
npeBpaleHre YHEPTUH.

$§9

12

BuocunTes GENIKOB B KUBOM
KJIETKE.

§10

13

buocunres yrnesonos-
dboTocuHTE3.

§11

14

OOGecnieueHue KIETKU
DHEPrUeH.

§12

15

3auer 1o Teme « OCHOBBI
YYEHUSI O KJIETKE»
KOHTPOJIbHAsA paboTa

3. 3aKOHOMEpPHOCTH KH3HH HA OPraHU3MEHHOM

poBHe (174)

16

OpraHusm — OTKpbITas
cucrema

1

14

15

17

IIpuMUTHBHBIE OPraHU3MBI.
ITPOEKT

18

PacTurtenbHbIi OpraHuzm

16

Hroro 18 gyacos
Konrpoabnasn 1
JlaGopaTopHas 2
poexTt 1

2 uemeepmp 16 uacog

19

MHoroobpa3ue pacTeHui

17

20

ITapcTBa rpudoB, JIUITATHUKN

18

21

Kusortawie. [IPOEKT

19

22

MHoroobpasue JKHBOTHBIX

— | | | —

20

23

CpaBHeHHE YEIOBEKA U
JKUBOTHBIX

21




24 Tunbl pa3sMHOXKEHUS 1 27
OpPraHU3MOB

25 HuauBuayanbHOE pa3BUTHE
OpraHu3Ma — OHTOT€HES3.
Henenue knetku. MuTo3.

26 MEHO3 1 23

27 HacaencrseHHOCTD 1 24

)8 3aKOHOMEPHOCTH 1 25
HaCJIeICTBEHHOCTHU

29 3aKOHOMEPHOCTH
U3MEHYUBOCTH

30 Henacnencreennas
U3MEHYUBOCTb

31 Cenexiust

32 | KonrponpHas padora

4. 3aKOHOMEPHOCTH MPOUCXOKIAEHHS M PA3BHTHS KU3HH HA 3emuie (224)

33 IIpencrasnaenus o 1 $17. 18
BO3HUKHOBEHUH JKU3HU

34 CoBpemeHHble NpeACTaBIeHUs 1 $19,
O BO3HMKHOBEHMHM YKU3HU.
Hroro 16 yacos
Kontpoabnas 1
JladopaTopnas 0
IIpoekr 1

3 4eTBEPTH

35 3HaueHue HOTOCHUHTE3A B 1 $20
Pa3sBUTUU KU3HU.

36 | Dranbl pa3BUTHUS XKU3HU 1 $21

37 Pa3Butue opranndeckoro 1 §22
MHUpa

38 | DBOJIOLIMOHHOE YUEHUE. 1 $23

39 CuHreTnveckas Teopust 1 §24
SBOJIOLIUU.

40 | Bung 1 $25

41 | O6pa3oBaHUe BHUIOB 1 926

42 Makpo3BOJIIO LU 1

43 HanpassieHus 3BOIIOLNT 1

44 IIpumepsl 9BOJIOLIHOHHBIX 1 §27
npeoOpa3oBaHUi OPraHU3MOB.

45 OcHOBHbBIE 3aKOHOMEPHOCTHU
SBOJIIOLIUHU

46 YenoBek NpeaCcTaBUTENb 1 $28
JKUBOTHOTO MHUpa

47 AHTpOIOreHes u 1 §29
AHTPONOJIOTUsl

48 ITPOEKT DTansr 1 §30
aHTPONIOTeHe3a

49 | Yenoseueckue pachbl 1 931
Yenosek Kak XKUTENb

>0 ouochepsl ! 932

51 | KonrposnpHas pabota 1 $33
3amuTa NpoeKTOB IO TEME!

52 | DTanel pa3BUTHUSA )KU3HHU Ha 1 9§34
3emue.

53 | Ycnous xxuszHu. Cpenbl 1 936




JKU3HH U SKOJIOTHUYECKHUE
bakTopsL

OcHOBHbBIE 3aKOHOMEPHOCTH
54 | meiictBus paxTOpoB cpean HA | 1 $37
OPTaHU3MBlL.

HToro20 gyacos
Konrpoabnas 1
JladopaTopnas 0
IpoexTt 1

4 yeTBepTh (14 4)

5. 3akoHoMepHOCTH B3aMMOOTHOLIeHHI opraHu3ma u cpeasl (15)

[IpucnocobneHHOCTD
OpPraHu3MOB K JICHCTBUIO
55 | dakTopoB cpenplL 1 3anucu 6 mempaou
buotuueckue cBs3u B
PUPOIE.

IMonynsuuu kak Gopma
CyLIEeCTBOBAHUS BUJIOB B
56 | npupone. PyHkuuOHUpOBaHue | 1 $38
MOMYJISIUK U AMHAMUKA €€
YUCJICHHOCTH B IPUPOJIE.

Buonenos kak coo0IecTBo

57 | )KUBBIX OPTaHU3MOB B 1 $39
pHUPOJIE.

53 TTonsTue o OuoreoneHo3e U 1 $40
3KOCUCTEME.

59 PazButne 1 cMeHa 1 §41

ouoreoreHo30B. [IpoekT

Hsyuenue u onucanue
SKOCHUCTEM CBOEH MECTHOCTH.
BrisiBnienue TUTIOBR
B3aUMOJEUCTBUS Pa3HbIX

60 BHUJIOB B KOHKPETHOM 1 $42
skocucteme. Jlab. pad. No8
«3y4yenue u onucanue
SKOCHUCTEMBI CBOEH
MECTHOCTH

OcCHOBHbBIE 3aKOHBI
YCTOWYHUBOCTH

»KUBOH npuponsl. JIad. pad.
61 | Ne9 « BoisiBneHue TUIIOB 1 9§43
B3aUMOJMECUCTBUSA Pa3HBIX
BU/IOB B KOHKPETHOH
SKOCUCTEME»

OCHOBHBIE 3aKOHBI
YCTOWYHUBOCTH KUBOMU
npuponsl. JIab. pad. Ne9 «
62 Brigsnenue THIIOB 1
B3aUMOMEUCTBUS Pa3HbIX
BU/I0B B KOHKPETHOH
3KOCHUCTEMEN

C. 160
— 161,

63 Buocdepa xak rinobanpHas 1
3KOCHCTEMA. DKOJOTHIECKUE
npobaemsl. JIad. pab. NelO
«AHaU3 U OLICHKA BJIMSTHHS
(haKTOPOB OKPY KAFOIIEH




cpensl, pakTOpoB pUCKa Ha
3I0POBBEN»

3auer o teme « OCHOBBI

64 §51
9KOJIOTHI
11. 3akmouenue. O600meHne
65 | mo pasgeny «OO0rmast §44
Ouosorusy
12. buocdepa kak rmodanbHas
SKOCHUCTEMA. DKOJIIOTUIECKUE
npobnemsl. JIad. pab. NelO
66 | «AHanu3 U OLIEHKA BJIUSAHUS $45
(haKTOPOB OKPYKAFOIIEH
cpenbl, (PaKTOPOB PUCKA HA
3I0POBBEN»
3auet 1o Teme « OCHOBBI $46,
67
9KOJIOTHI 47
63 Zaxmouenne. O6o00IeHNe 1o $48,
pasgeny «O01masi Ouoyorusy 49,

Hroro 14
JlabopatopabIx 3
IIpoekr 1

HTOro KOHTpOJABHO-
00001manImx ypokoB —2




