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IlosicHuTeEILHAS 3aMUCKA

Pabouas nporpamma kypca «buonorusi» s aeBaroro kiacca nox peaakuueii [lonomapesoit ML.H.
COCTaBJICHA HA OCHOBE

Pabouas mporpamma cocraBieHa Ha ocHOBe TpeboBanuii @I'OC ocHOBHOTO 00IIero 06pazoBaHus
BTOPOTO TMOKOJICHHUsS, MPHUMEPHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs IO OHOJIOTHH,
0a3MCHOTO y4eOHOTO IJIaHA U TOJTHOCTHIO OTPaKacT 0a30BbIN YPOBCHD MO0 TOBKH IIKOJIbHUKOB.

PaGouasi nporpaMmma opueHTHPOBaHA HA HcNOJb30BaHue YMK:
- [lonomapéna, 1. H., Kopaunosa, O.A., Ueproa, H.M. Yuebuuk «buonorus» 9 xinacc: yaeOHHUK JIs

obmeobOpazoBarenbupix yupexxaenuii / M.H. IlonomapeBa, O.A. KopuwioBa, H.M. YepnoBa. —
Mockaa: [IpocBemenue, 2022. — 270 c.

Mean:

N3yuenune kypca «brnonorumn» B OCHOBHOM IIKOJIE HAIIPABIICHO HA JIOCTHIKEHUE CIIEIYIOIUX LeJIei:
enu Oumosornyeckoro oOpa3oBaHUs B OCHOBHOW IIKOJ€ (OPMYIHPYIOTCS Ha HECKOJBKX YPOBHSIX:
rJ1006aJTbHOM, METaNPeIMETHOM, MPEIMETHOM U JIUYHOCTHOM, Ha YPOBHE TpeOOBaHMI K pe3ylbTaTam
OCBOCHUS COAEPKAHUA MPEIMETHBIX IIPOTrPaMM.

['moGanpHbIe 1EMM OHOJIOTMYECKOTO 00pa30BaHUs SBISIOTCS OOLUIMMH JJii OCHOBHOW M cCTapIien
IOKOJIbI W ONPCIAHIAIOTCA COLOWAJIbHBIMUA Tpe60BaHI/I$IMI/I, B TOM YHCJIE HU3MCHCHUEM COHH&HLHOI;'I
CUTYallMH Pa3BUTHSI — POCTOM HH(OPMAIIMOHHBIX MEPErpy30K, U3MEHEHUEM XapakTepa U croco0oB
OOLIEHUsT U COLMATIBLHOTO B3auMojelcTBua. Hanbonee mpoayKTHBHBIMU C TOYKHM 3pPEHHS PELIEHUS
3aJja4 pa3BUTUA NOJPOCTKA ABJISIOTCS COLIMOMOPATIbHASA U MHTEIUICKTyallbHasl B3POCIOCTb.

C ydeTroM BBIIICHA3BaHHBIX IOJXOJ0OB TIJOOAJBHBIMU HEJSIMM OHOJIOTHYECKOro 00pa30BaHUs
SABJISAIOTCS:

coupanuzanuss o0ydaeMblX — BXOXKIEHHE B MHUP KyJIbTypbl U COLMAJIbHBIX OTHOLICHHUH,
oOecneunBaroiiee II00ATBHOE BKIIOYEHUE YYALUXCS B Ty WIM MHYIO TPYIIY MM OOIIHOCTh KAk
HOCHTEJIE €€ HOPM, [IEHHOCTEW, OpUEHTAIUH, OCBAaMBAEMBIX B MPOLIECCE 3HAKOMCTBA C MUPOM >KHBOM
HIPUPOJIBL;

IpUOOILIEHHE K IO3HABATEIbHOM KyJIBType KaK CHUCTEME II03HABaTEJIbHBIX (HAy4YHbBIX) LIEHHOCTEH,
HaKOIUJICHHbIX OOIIECTBOM B chepe OMOJOrN4ecKOd HayKH.

ITomuMmo 3TOrO0, OMOJIOrHUecKoe 00pa30BaHUE TPU3BAHO 0OECIICUNTH!

OPHMEHTAIUIO B CUCTEME MOPAJIBbHBIX HOPM U LIEHHOCTEH: NPU3HAHNWE HAUBBICUIEH LIEHHOCTHIO XKHU3Hb
1 37I0pOBbE Y€JI0BeKa; (OPMHUPOBAHNE LIECHHOCTHOI'O OTHOLIEHUS K KUBOM MPUPOJIE;

pa3BUTHe [103HABATEIbHBIX MOTHBOB, HAINPABJICHHBIX HA IIOJY4YE€HHE 3HAHUH O KMBOH IPHUPOJE;
[I03HABATENIbHBIX KAa4yeCTB JIMYHOCTH, CBSA3AHHBIX C OBJIAJICHHEM METOJAaMHU M3Y4EHUS MPUPOJIbI,
(bopMUpPOBaHUEM MHTEIICKTYaJIbHBIX U IPAKTUYECKUX YMEHUH;

OBJIa/IeHHe KIIFOYEBBIMU  KOMIIETEHTHOCTSAMHU:  y4eOHO-IIO3HABATENbHOM,  MH(POPMALMOHHOM,
LIEHHOCTHO-CMBICJIOBOM, KOMMYHHKAaTHBHOM;

¢opmMupoBaHue y 0OyyarolMXcsi IIO3HABATENBHOW  KYJNbTYphl, OCBaMBacMOM B Ipoliecce
[I03HABATENbHON JEATEIIBHOCTH, M 3CTETUYECKOW KyJIbTYpbl KaK CIOCOOHOCTH 3MOLMOHAJIBHO-
LIEHHOCTHOTO OTHOILIEHUS K KUBOW IIPUPOJE.

IInanupyemsble pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera «buonorns»

N3ydyeHne OMONOTHM B OCHOBHOM IIKOJE MAET BO3MOXKHOCTH JOCTUYD CIEAYIOUIUX JHUYHOCTHBIX
pe3yJabTaToB:

*BOCIIUTAHUE POCCUUCKON Tpa)TaHCKOW HJISHTUYHOCTH: TATPUOTHU3MA, JIIOOBU W YBaXEHHUS K
OrteuecTBy, 4yBCTBa rOpJOCTH 3a CBOO PoauHy; oco3HaHME CBOEW 3THUYECKOW MPHUHAJICKHOCTH,
YCBOEHUE TYMaHUCTUYECKUX U TPAJULHUOHHBIX IEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCUMCKOTO
oOIm1ecTBa; BOCIIUTAHUE YyBCTBA OTBETCTBEHHOCTH U JIoJra nepes PoauHol;



*¢opMupOBaHUE OTBETCTBEHHOTO OTHOIIICHUS K YUCHHIO, TOTOBHOCTH U CLIOCOOHOCTH O0YJarOIIMXCs K
CaMOPAa3BUTHIO U caMOOOPa30BaHMIO HA OCHOBE MOTHBALIMU K OOYUYEHHIO U MO3HAHUIO, OCO3HAHHOMY
BBIOOPY W TOCTPOSHHWIO JallbHEWIEH WHAWBUIYaTbHOM TpaeKkTopuu oOpazoBaHus Ha 0Oasze
OPUEHTUPOBKU B Mupe mpodeccuil u MmpohecCHOHANBHBIX NPEANOYTEHUH, C Y4ETOM YCTOWYMBBIX
MM03HABATEJILHBIX HHTEPECOB;

*3HAHWE OCHOBHBIX MPHUHIMIIOB W MPaBUJI OTHOIICHUS K >KUBOM MPHUPOJE, OCHOB 30pOBOTO oOpasza
YKU3HU U 37J0pOBbE cOEpEraromnx TEXHOJIOTUI;

*c(hopMUPOBAHHOCTH MMO3HABATEIHHBIX MHTEPECOB M MOTHMBOB, HAIPABJICHHBIX HA W3Yy4CHHUE KUBOU
MIPUPOJIbI; UHTEJUICKTYAJbHBIX YMEHUHN (JI0KAa3bIBaTh CTPOUTH PACCYXKICHUS, aHATU3UPOBATH, JIEJaTh
BBIBO/IbI); SCTETUYECKOTO OTHOIIECHUS K )KUBBIM OObEKTaM;

*¢opMUpOBaHNE JMYHOCTHBIX MPEJICTABICHUNA O IIEHHOCTH MPHUPOIBI, OCO3HAHHEC 3HAYMMOCTH H
0OIIIHOCTH TII00aTBHBIX MTPOOJIEM YEIOBEUECTBA;

*popMHpPOBAHNE YBAKUTEIHHOTO OTHOIIEHUS K UCTOPHH, KYJIbType, HAIIMOHAIHHBIM OCOOEHHOCTSIM U
o0pa3y *HU3HU JPYTrUX HAPOJIOB; TOJEPAHTHOCTU U MUPOITIOONS;

*OCBOCHHE COIMATBHBIX HOPM W TIPABWJI MTOBEJEHUS, POJIEH U (POPM COIMAIBLHOMN KM3HU B TPYIIAaX U
coo0IlecTBax, BKJIOYash B3pOCIbIE W  COLMAbHbIE COOOIIECTBA; y4YacTHE B  LIKOJBHOM
CaMOYNpaBJIE€HUU U OOILIECTBEHHOW J>KM3HM B TpeleNax BO3PACTHBIX KOMIETEHIMH € Y4€TOM
PErHOHANIBHBIX, STHOKYJIBTYPHBIX, COITMATBHBIX U SKOHOMHUECKIX 0COOCHHOCTEH;

*pa3BUTHE CO3HAHUSA W KOMIIETEHTHOCTH B PEIICHUH MOPAIBHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO
BBIOOpA; (OpMUpPOBAaHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO IIOBEJEHUS, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM MTOCTYITKAM;

*¢popMHpOBaHHE KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIEHWH H COTPYTHUYECTBE CO
CBEpPCTHHKAMHM, CTapIIMMH W MIAIIIMMHU B Ipolecce 0o0pa3oBaTelbHOM, OOIIECTBEHHO MOJIE3HOM,
y4ueOHO-HCCIIeI0BATENbCKOM, TBOPUYECKOUN U APYTUX BUJIOB AEATEIHLHOCTH;

*¢opMHpOBaHKNE TIOHMMaHHS IIEHHOCTH 3J0POBOTO U 0€30MacHOro o0pas3a >KM3HU; YCBOCHHUE MPABUI
WHIUBUAYAIBHOTO U KOJUIEKTUBHOIO O€30MacHOTO TMOBEACHUS B YPE3BbIUAHHBIX CHUTYalMsX,
YTPOXKAIOIIUX KU3HU U 3JI0POBBIO JIIOJEH, MpaBUJ MMOBEACHHS Ha TPAHCHOPTE M Ha JOpOrax;
(GhopMHUpOBaHHE HKOJIOTUYECKON KYJIbTYpbl Ha OCHOBE MNPHU3HAHUS IIEHHOCTH >KHM3HM BO BCeX €&
MPOSIBIIEHUSAX U HEOOXOIUMOCTH OTBETCTBEHHOTO, OEPEIKHOTO OTHOIIECHUS K OKPYKaIOILeH cpeie;
*0CO3HAHUE 3HAUYCHHUSI CEMbH B JKM3HH YeJIOBEKa M O0IEeCTBa; MPUHATHE LICHHOCTH CEMEIHON JKU3HU;
YBaXXHUTEIbHOE U 3a00TIMBOE OTHOLIEHHUE K YJI€HAaM CBOEH ceMbH;

*pa3BUTHE ICTETUYECKOTO CO3HAHUS Yepe3 OCBOCHHE XY0>KECTBEHHOro Hacienus HapoaoB Poccuu u
MUpPa, TBOPUECKOH IeATEIHbHOCTH ICTETUYECKOTO XapaKkTepa.

MeTtanpeaMeTHBIMH Pe3yJbTATAMH OCBOCHHS OCHOBHOUM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHUs ABISIOTCS:

*YMEHHE CaMOCTOSITENIbHO OMPEAENATh LENU CBOEro 0OyueHus, CTaBUTh U (HOpPMyIupoBaTh AJs ceods
HOBBIE 3a7aud B yu€0e M MO3HABATEIbHON JIEATEIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHl CBOEU
M03HABATEIbHON AEATEIbHOCTH;

*OBJIAJICHUE COCTABJISIIOIMIMMHU HCCIEAOBATENbCKOM M TMPOEKTHOM JEATEIbHOCTH, BKIIOYAs YMEHUS
BUJIETh MpPOOJIEMY, CTaBUTh BOMPOCHI, BBIIBHTaTh THIOTE3bI, JaBaTh OMNPEACICHUS TOHITHIM,
KIacCU(UIIMPOBaTh, HAOMIOAATh, MPOBOJUTH OJKCIIEPUMEHTHI, JeNaTh BBIBOJABI U 3aKIIOUEHUS,
CTPYKTYpPUPOBATh MaTepuai, 0ObSICHSTh, JOKa3bIBATh, 3aIIHUIIATH CBOU UJICH,

syMeHHEe paboTaTh € pa3HBIMH HUCTOYHHKAMU  OHONIOTHYECKOW UWHQPOpMAIMU: HAXOIUTh
OMOJIOTHYECKYI0 HMH(OPMAIMIO B Pa3NWYHBIX HMCTOYHHMKAX (TEKCTe yueOHMKa HAy4YHO-TOMyIspPHOU
TuTepaType, OMOJIOTHUYECKUX CIOBAPSAX U CIIPABOYHUKAX), aHAIM3UPOBATh M OIICHUBATh HH(OPMAIIHIO;
*YMEHHUE CaMOCTOSITEJbHO IJIAHUPOBATh MYTH JOCTMKEHUS I€Jieid, B TOM YHUCJE ajJbTEepPHATHBHBIE,
OCO3HAHHO BBIOMpaTh Haubosee d(hdekTuBHBIE CIOCOOBI peleHns YUeOHBIX U MO3HABATENbHBIX 33/1a4;



*YMEHHUE COOTHOCHUTH CBOM JIEUCTBHSI C TUIAHUPYEMBIMH pe3yibTaTaMH, OCYIIECTBIISITh KOHTPOJIb CBOEH
JESITEILHOCTH B TIPOIECCE JIOCTIKEHHS pPE3yibTara, OMPEAeNsATh CHOCOOBl JCHCTBHI B paMKax
MPEUIOKEHHBIX YCIOBUH W TpeOOBaHUH, KOPPEKTHPOBATh CBOM JCWCTBUS B COOTBETCTBUU C
W3MEHSIOLICUCS CUTYallue;

*BJIQJICHUE OCHOBAMH CAMOKOHTPOJISI, CAMOOLCHKHM, TPUHATHUS PEIIEHUH U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B y4E€OHOU U MO3HABATEIBHOU JIEATEIbHOCTH;

*CIIOCOOHOCTh BBIOMpATh IEJIEBBIC W CMBICIIOBBIC YCTAaHOBKM B CBOUX JICHCTBUSAX M IMOCTYIKax IO
OTHOIIEHHUIO K )KUBOM MPUPOJIE, 3I0POBBIO0 CBOEMY U OKPYKAIOIIUX;

*YMEHUE CO3/1aBaTh, MPUMEHATh W NPEOOPa3OBBIBATH 3HAKM M CHUMBOJIBI, MOJCIHA U CXEMBI s
pernieHust yueOHBIX U MTO3HABATENIBHBIX 33/1a4;

*YMEHHUE OCO3HAHHO HCIIOJIH30BAaTh PEUEBBIC CPEACTBA ISl JIMCKYCCHUM W apryMEHTallMM CBOEH
MO3UIINH: CPAaBHUBATH Pa3HbIE TOUKU 3PEHUsI, ApTYMEHTHUPOBATh U OTCTAMBATh CBOIO TOUKY 3PEHHS;
*YMEHHUE OPTaHH30BBIBATH y4E€OHOE COTPYJHHUYECTBO M COBMECTHYIO NIEATEIHHOCTH C yYUTEIEM U
CBEPCTHUKAMH, pabOTaTh MHAUBHAYAIHHO W B TPYIE: HAXOIUTh OOIIEe pEIIeHHEe W pa3pemiarhb
KOH(QUIMKTBI Ha OCHOBE COTJIACOBAaHWSA TO3WIMM © yuéTra HWHTEpecoB, (HOPMYIHpPOBATH,
apryMEHTHPOBATh U OTCTaUBATh CBOE MHEHHE;

*¢popMHpOBaHHE W pA3BUTHE KOMIETEHTHOCTH B O0O0JACTH WCIOJIb30BaHUS, HH(POPMAIIMOHHO-
KOMMYHUKAIMOHHBIX TexHoJoruid (UKT- xomnerenun).

IIpeaMeTHBIMM pe3yJIbTATAMHU OCBOCHHUS OMOJIOTUH B OCHOBHOM IITKOJIE SIBIISIFOTCS:

*YCBOCHHE CHCTEMbI HAYYHBIX 3HAHWH O >KMBOW TMPHUPOJIE U 3aKOHOMEPHOCTAX €€ pa3BUTHS, IS
(hopMUpOBaHUS COBPEMEHHBIX MPEICTABIICHUN O €CTECTBEHHOHAYYHOU KapTHHE MHPA;
*¢popMHpOBaHHE TIEPBOHAUATIBHBIX CHCTEMATHU3UPOBAHHBIX TMPEACTABICHHH O OHOJOTHUYECKHUX
00beKTaxX, Tpoleccax, SBICHUAX, 3aKOHOMEPHOCTSAX, 00 OCHOBHBIX OHOJIOTHYECKHUX TEOPHIX, 00
9KOCHCTEMHOW OpraHu3aldd >KU3HH, O B3aWMMOCBSI3M J>KMBOTO M HEXHUBOTO B OWocdepe, o
HAaCJIEACTBEHHOCTH M I3MEHUMBOCTH; OBJIAICHUE MIOHSITUIHBIM aIapaToM OMOJIOTHH;

*IIPUOOPETCHHUE OIbITA MCIOJIB30BAaHUS METOJOB OHMOJOTHYECKON HAyKH M TPOBEICHUSI HECIIOMKHBIX
OMOJIOTUUECKHX SKCIEPUMEHTOB [UISI M3YYCHHUS JKUBBIX OPraHU3MOB W YEJOBEKa, IPOBEACHUS
9KOJIOTUYECKOT0 MOHUTOPUHTA B OKPYXKAIOIIEH Cpejie;

*pOopMHpPOBaHHE OCHOB JKOJOTHYECKOW T'PAMOTHOCTH: CIIOCOOHOCTH OIIEHHWBATh TOCIEIACTBUS
NESITEIPHOCTH YEeJIOBEKa B NPHpOJE, BIUsSHHUE (AKTOPOB pHUCKAa HAa 3/JI0POBHE UEJIOBEKA; YMECHHE
BBIOMpATh IIEJICBBIC M CMBICJIIOBBIE YCTAHOBKM B CBOUX JCHCTBHUSAX W IMOCTYIKAaX IO OTHOIICHHUIO K
KUBOW TPHUPOJE, 370POBBIO CBOEMY M OKPYXKAIOIIHUX; OCO3HAHWE HEOOXOIMMOCTH JCHCTBUU IO
COXpaHEHHI0 OMOpa3HOOOpa3Hs M MPUPOIHBIX MECTOOOMTAHHI, BUJOB PACTCHUH U )KMBOTHBIX;
*00BSICHEHHE POJIM OWOJIOTHH B TPAKTHUUECKOW IEATEILHOCTH JIIOACH, MECTa W POJM 4esloBeKa B
MIPUPO/IE, POJACTBA OOIIHOCTH IPOUCXOKICHUS U DBOJIFOIIUN PACTCHUM M )KUBOTHBIX;

*OBIIQJICHUE METOJaMH OMOJIOTHYECKON HAayKHu; HaONI0ICHHE U OMHCAaHHE OMOJIOTHYECKUX 0OBEKTOB U
MIPOLIECCOB; TOCTAHOBKA OMOJIOTMUECKUX SKCIIEPUMEHTOB U 00BICHEHUE UX PE3yIbTaTOB;
*¢opMupoBaHUE MPEICTABICHUNH O 3HAYCHHH OHOJOTHYECKMX HAyK B PEIICHUU JOKAIbHBIX H
rJI00aTBHBIX DKOJIOTUYECKUX MpoOiIeM, HEOOXOJAMMOCTH PallMOHATBLHOTO MPUPOAOIONE30BAHNUS,
3aIUTHI 3I0POBbBS JIOJEH B YCIOBUSX OBICTPOTO H3MEHEHUS SKOJIOTHUECKOTO KayecTBa OKpYKarolen
Cpelibl;

*OCBOCHME MPUEMOB OKa3aHUs MEPBOM IMOMOILIM, PAMOHAIBHOM OpraHu3aldyd Tpyda M OTIbIXa,
BBIPAIIMBAHUA U PA3MHOXKEHUS KYJIbTYPHBIX PACTEHUH U JOMAIIHUX )KUBOTHBIX, YXOJ1a 32 HUMH.

CoaepikaHue NporpaMmsl

Tema 1. O01He 3aKOHOMEPHOCTH KU3HU (5 )



buonoruss — Hayka o xkuBOoM MHupe buonoruss — Hayka, UCCIEQyrOIas Ku3Hb. V3ydeHue
MpUPOABI B OOCCIICYCHUM BBDKMBAHUS Jtojed Ha 3emuie. buonorumss — cucrema pasHBIX
Ounonorndeckux oomacreit Hayku. Posib OMOIOTHY B IPAKTUUYECKOW JIESATEIBHOCTH JIFOJICH

MeTo 16l OMOOTUYECKHUX UCCIIeTOBAHUNMETOIbl N3YUCHHUS )KUBBIX OPTraHU3MOB: HAOIOICHHE,
U3MEpeHUe, CPaBHCHHE, OIHMCAHHE, OSKCIIEPUMEHT, MojenupoBaHue. lIpaBmima paboTel B
KabuHeTe OMOJIOTUH ¢ OMOJIOTUIECKUMU PUOOPaMH U HHCTPYMEHTAMHU

OOmue cBOWCTBA KUBBIX OPraHU3MOBOTIMUUTENLHBIC TPU3HAKU KHUBOTO W HEKUBOTO:
XAMHYECKUW  COCTaB,  KIETOYHOE  CTpPOSHHEe, OOMEH  BEIIeCTB, pPa3MHOXKEHUE,
HACJICJICTBEHHOCTh, M3MEHUMBOCTH, POCT, Pa3BUTHE, PA3APAKUMOCTh. B3aMMOCBS3b JKHBBIX
OPTaHU3MOB U CPEJIbI

Muoroo6pazue ¢opm ku3HUCpensl KU3HM HAa 3eMile U MHOTOOOpa3he WX OPTraHW3MOB.
Kierounoe pasHooOpasue opraHu3MOB U UX IapcTBa. Bupyckl — HekeTouHas (oopMa KU3HU.
Pa3nooOpa3zue Guocuctem, oToOpaxaroiiee CTpYKTYpHbIE YPOBHU OpraHU3AINH KU3HU

Tema 2. 3aK0HOMEPHOCTH *KM3HU HA KJIeTOYHOM ypoBHe (10 4)

Mmuoroo6pazue kietok OO0001IeHre paHee H3y4YeHHOro Marepuana. MHorooOpasue THIIOB
KJIETOK: CBOOOHOKMBYIINE W 00pa3yrolne TKaHH, MPOKAPHOTHI, 3yKapuoThl. Posib yIEHBIX B
HU3YUYCHUU KIICTKH.

Xumudeckue BemecTBa B kieTkeO000IeHne paHee m3ydeHHoOro Marepuana. OcoOeHHOCTH
XUMHYECKOTO COCTaBa JKHBOM KIETKH H €ro CXOJACTBO Yy PpPasHbIX THUIIOB KIICTOK.
HeOpFaHquCKHe U OPraHruYCCKHUE BCIICCTBA KIICTKH. CozlepncaHHe BOABI, MHHCPAJIBHBIX
CoJiel, VIJIeBOJIOB, JIMIMJOB, OETKOB B KIeTKke U opranusme. HMx ¢yHkuun B
KU3HCACATCIIBHOCTHU KIICTKHU

Crpoenne kneTkuCTpyKTypHBIE YaCTH KJICTKH: MEMOpaHa, Sapo, MUTOIIa3Ma ¢ OpraHouIaMu
U BKIJIFOUEHUSIMU

Opranounsl KJIeTKH W UX GyHKOUH MeMOpaHHbIE MW HEMEMOpaHHBIE OpTaHOWIIBI,
OTJIMYUTETIbHBIE OCOOCHHOCTH UX CTPOCHUS U (DYHKITUI

OOmeH BemecTB — OCHOBa CyIIeCTBOBaHUS KieTkulloHsTHE 00 OOMEHEe BeIlecTB Kak
COBOKYIMHOCTH OHOXMMHYECKHX pEaKLUi, 00eCTeUMBAIOUIUX KUZHECSATEIbHOCTh KIETKHU.
3HaueHne aCCUMWISLUU U IUCCUMUIISIIINY B KiIeTKe. PaBHOBecHe SHEpreTHUeCKOr0 COCTOSTHUS
KJIeTKH — o0ecrneueHre e€ HOpMaJIlbHOTO (YHKIHMOHUPOBAHUS

buocunTe3 6enka B xuBoi kieTke. [loHaTne o 6GuocuHTe3e. DTanbl CUHTE3a Oelika B KIIETKE.
Posb HyKJIIEHMHOBBIX KHCTIOT U puOOCOM B OMOCUHTE3E OCIKOB

buocunte3 yriaeBomoB — ¢orocunre3 llonarue o ¢oTocuHTE3e Kak IpOLECcCe CO3JaHus
yIJIeBOJOB B JKMBOHM KieTke. J[Be cramum ¢oTOCHHTE3a: CBETOBasi U TEMHOBas. Y CJIOBHS
MpoTeKkanust HOTOCHHTE3a U €ro 3HAYCHUE AJIsl TPUPOJIbI

ObGecrieuennie kineTok »dHeprueil [loHsATHE O KIETOYHOM JbIXaHUM Kak O TMpolecce
obecrieueHus KiIeTkH odHepruel. Craguum  KIETOYHOTO  JAbIXaHUA: OECKUCIOpOJHAs
(dbepMeHTaTHBHAS, WM TJIMKOIU3) W KHUCIopogHas. Poiib MHUTOXOHIpUN B KJIETOYHOM
JIBIXaHUH

Pa3mHOKeHne KIeTKU U e€ KU3HEHHBIN IUKIPa3MHOKeHUE KIETKU MyTéM JieleHust — oOriee
CBOMCTBO KJIETOK OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OpraHu3moB. KiietouHoe neneHue y
MPOKApUOT — JeNIeHue KIEeTKH HaaBoe. JleneHue KIeTku y sykapuoT. Murto3. das3el MuTo3a.
JKv3HeHHBI UK KIeTKU: uHTepdasza, MuTo3. Pa3aeneHue KIeTOUYHOTO COJIEP>KUMOTO Ha JIBE
JOYEPHUE KIIETKU.

JlaGopatopHblie paOOTHI:

1. MHoroo6pa3He KJICTOK DYKAapHOT. CpaBHeHI/Ie PACTUTCIIBHBIX U )KUBOTHBIX KJICTOK
2. PaCCManI/IBaHI/IC MUKpOIIpenapaToB ¢ ACIAIIUMHACA KIICTKAMHA

Tema 3. 3aK0HOMEPHOCTH KU3HU HA OPraHU3MEHHOM ypoBHe (17 )



Opranusm — OTKpbITas JkuBas cuctema (Ouocucrema)OpraHu3m Kak KHUBas CHUCTEMA.
KoMnOHEHTBI cHUCTEMBI, UX B3auMOJeHcTBHE, 00ecreunBaromiee MeI0CTHOCTh OMOCHUCTEMBI
«opranu3my». Perymsanus nporeccoB B Onocucreme

bakrepun u BupyceiPaznoobpasue (hopm OpraHu3MOB: OJHOKJIETOYHBIE, MHOTOKJIETOUYHBIC H
HEKJIeTOuHble. bakTepum Kak OJHOKIETOYHBbIE JAOSAJEPHbIE OpraHu3Mbl. Bupycsl Kak
HekierouHasi opma >ku3HUA. OTINYNTENbHBIE 0COOCHHOCTH OaKTepHii U BUPYCOB. 3HAUCHUE
OaxkTepuii 1 BUPYCOB B MPUPOJIE

PactuTenbHblll opraHusM U ero ocodeHHocTul 1aBHbIE CBOWCTBA pacTEHUI: aBTOTPOQHOCTD,
HECTIOCOOHOCTh K aKTHBHOMY IEPEIBIKEHHIO, pa3MeIIeHHEe OCHOBHBIX YacTell — KOPHS U
nobera — B BYX pasHbIX cpenax. OcoOEHHOCTH PACTHTEIBHON KIETKU: NMPHHAIICKHOCTD K
JyKapuoTaMm, HaJUuue KJIETOYHOW CTEHKH, IUIACTUJ M KpYNHbIX Bakyosied. CrocoObl
Pa3MHOXKEHHS PaCTeHHUI: T0JI0Boe U Oecrnonoe. OCOOEHHOCTH MOJIOBOTO pa3MHOKEHUs. THITBI
0€ecI10J10r0 pa3MHOKEHUS: BEr€TaTUBHOE, CIIOPAaMH, JAEJICHUEM KJIETKH HaJ[BOE

Mmuoroo6pa3ue pacTeHuit u 3HaueHue B mpupoaeO000IeHne paHee U3y4eHHOTO Marepuasa.
MHuorooOpa3ue pacTeHuil: cropoBble U ceMeHHble. OCOOEHHOCTH CIIOPOBBIX pacTEHHIL:
BOJIOPOCJIEH, MOXOBMJHBIX, IAINOPOTHUKOB, XBOILIEH M IUIAYHOB; CEMEHHBIX pACTEHUI:
rOJIOCEMEHHBIX M IIBETKOBBIX (IMOKpbITOCEMEHHBIX). Knacesl otaena L{BeTkoBbIe: ABYIOIbHBIE
1 0JIHO/10JIbHBIE pacTeHUs. OCOOEHHOCTH U 3HaYEHHE CEMEHU B CPABHEHUHU CO CIIOPOI
Opranusmbl  1apcTtBa TpuOOB W JUIIAHHUKOBI puObI, HMX CXOACTBO C JPYrUMHU
9YKapUOTHYECKUMH OpraHU3MaMU — PACTEHHUSIMU U KUBOTHBIMH — U OTJIMYHE OT HUX.
Creuuguyeckue cBoiictBa rpuboB. MHoroobpasue U 3HadeHHE TPUOOB: IJIECHEBBIX,
HUISATIOYHBIX, Mapa3uThyeckux. JIumaiHuku kKak ocoOble CUMOMOTHYECKHE OpPraHHU3MBbl; HX
MHOTOOOpa3ue 1 3HaueHue

KuBoTHbIE oOpranm3M U e€ro 0coO0eHHOCTH.OCOOEHHOCTH JKMBOTHBIX OPraHU3MOB:
MPUHAVIEKHOCT K JyKapuoTaM, TeTepoTpo(HOCTb, CIOCOOHOCTh K  aKTUBHOMY
MepeABMKEHUIO, 3a00Ta O MMOTOMCTBE, TOCTPOITKa Kuiuil (THE3A, HOP). JleneHue KUBOTHBIX
nmo cmnocobaM 0ObIBaHMS TMHINU: PACTUTEIbHOSAIHBIC, XMIIHbIE, Iapa3uTHUYECKUE,
MaJalbIINKH, BCESIHbIE

Mmuoroo6pa3ue KuBOTHBIX/leNeHne >KMBOTHBIX Ha JBa mnoxAmapcrBa: I[lpocreimue wu
Mmuoroknerounbsie. OCOOEHHOCTH MPOCTEUININX: paCIPOCTpaHEHUE, MUTAaHKUE, TEPEIBUKCHHUE.
MHOTOKJIETOYHbIE JKMBOTHBIE: OECIIO3BOHOYHBIE U TO3BOHOYHbIE. OCOOEHHOCTH pa3HBIX
TUTNIOB 0ECIIO3BOHOYHBIX KUBOTHBIX. OcoOeHHOCTH TUTIa XOPJA0BbIE

CpaBHeHHE CBOWMCTB oOpraHu3Ma dejnoBeka U JKUBOTHBIXOOOOIIEHHE paHee H3y4EeHHOTO
Marepuana. CXOJICTBO 4YEJIOBEKA U KMBOTHBIX. OTIMYME UYEIOBEKAa OT KMUBOTHBIX. CHCTEMBI
OpPraHOB Yy YEJIOBEKa KakK OpraHu3Ma: IUIICBapUTENIbHAs, JbIXaTelbHAas, KPOBEHOCHAs,
BbienuTenbHasg. OpraHbl YyBCTB. YMCTBEHHbIE CHOCOOHOCTM 4YesioBeKa. [IpuymHBI,
00yCIOBIMBAIOIINE COI[MAIbHBIE CBOMCTBA UeIOBEKa

Pa3mHOKeHne KUBBIX OPraHu3MoB THIBI pa3MHOXKEHHUS: 10JI0Boe U Oecriosioe. OcoOeHHOCTH
MOJIOBOTO Pa3MHOXKEHUS: CIMSHUE MYKCKUX U IKEHCKUX TaMeT, OIUIOJOTBOPEHHUE,
oOpa3oBaHue 3UroThl. becnonoe pa3MHOKEHHE: BEreTaTUBHOE, 00pa3oBaHUE CIOp, JIEICHUE
KJIETKM HaJBoe. buonormyeckoe 3HaueHHE MOJOBOro M Oecrosioro pasmMHoxeHHs. CMeHa
MOKOJICHUH — OeCIO0JIOro U MOJIOBOTO — Y )KMBOTHBIX M PACTCHHI

NunuBuayansHoe passutue opranu3MoBllonstue 06 onrtorenese. Ilepmonsl oHTOreHesa:
SMOPHOHANIBHBIA M TOCTAIMOpHoHaNbHBIN. CTanuu pa3BUTHs SMOpPHOHA: 3UroTa, ApoOiieHHe,
ractpyna ¢ auddepeHuuanment KIeTok Ha SKTOAepMY, SJHTOAEPMY U ME30JepMy, OPTaHOTCHE3.
OcobeHHOCTH Tpoliecca pa3BUTHS 3MOpPUOHA, €ro 3aBUCHUMOCTh OT cpelbl. OcoOeHHOCTH
MOCTAMOPHOHAIBHOTO Pa3BUTHs. Pa3BuTHE *KUBOTHBIX OPraHW3MOB C IpeBpallleHueM U 0e3
IIPEBPALLEHUS

OO6pa3oBaHue TOJOBBIX KieTok. MeiosllonsaTHe O IUIUIOMTHOM M TaluIOMIHOM Habope
XpoOMOcOM B KjeTke. JKeHCKHe U MYKCKUE TOJIOBbIe KIETKH — rameTbl. Meio3 kak 0coOblit
TUN fAeneHus kietku. IlepBoe m BTOpoe nenenue meiiosa. Ilonarue o cnepmarorenese u
OOre€He3€e

N3yuenne wmexaHusMa HaciaeAcTBeHHOCTMHauano  MccinenoBaHui — HACIIEICTBEHHOCTH
oprauu3moB. IlepBbiii Hayuneli Tpyn I. Mengens u ero 3HaueHue. JlocTmkeHus



COBPEMEHHBIX HCCIIEJOBAaHUM HACIEICTBEHHOCTH OPraHW3MOB. YCIIOBUS [JIi aKTUBHOI'O
pa3BUTHSA UCCIECIOBAHUI HACIEACTBEHHOCTH B XX B.

OcHOBHBIE 3aKOHOMEPHOCTH HACJIEZICTBEHHOCTU opraHn3MoBlloHsTHE O HACIEICTBEHHOCTH U
cnoco0ax mepenayd MPU3HAKOB OT pojauTesiell moTomMcTBy. Habop XpomMocoM B opraHusMe.
I'en u ero cpoiicTa. ['enoTun u Gpenorur. MI3MeHUMBOCTH U €€ MPOSBICHNUE B OPraHU3Me
3akoHOMepHOCTH M3MeH4YHBOCTU.[loHATHE 00 M3MEHUMBOCTH M €€ pOJU Ui OPraHHU3MOB.
HacnenctBennass M HeHacle[ACTBEHHass  W3MEHYMBOCTb.  [HWIIBI  HACJIEACTBEHHOU
(TeHOTUTIYECKO) I3MEHYMBOCTH: MyTaIl[MOHHAs,, KOMOMHATHBHASI.

HenacnencrBennass wusmeHuuBocTh lloHATHE O HeHacneacTBEHHOH ((peHOTHIHMUYECKOIN)
W3MEHUYUBOCTH, €€ MPOSBICHUM Y OPraHU3MOB U POJIM B UX KM3HENEATEIbHOCTU. 3HAKOMCTBO
C IpUMepaMH HEHACJEICTBEHHON N3MEHUNBOCTH Y PAaCTEHUH U KUBOTHBIX.

OcHoBbl cenexkuun opraHu3mMoB Ilonstue o cenekuuu. Mctopusi pa3BUTHUSI CEJIEKLMH.
Cenexnusi kak Hayka. OOmue MeTOJbl CEJIEKIUU: MCKYCCTBEHHBIM O0TOOp, rubpuau3anus,
myrtareHe3. CeyeKkuusi pacTeHUM, KUBOTHBIX, MUKpOOpraHu3mMoB. VMcnonas3oBaHue MUKpoOOB
YeJIOBEKOM, TMOHSATHE O OMOTEXHOIOTHH

JlabopaTopHbie pabOTHI:

3. BrlsBICHHE HACTIEICTBEHHBIX  HEHACIIEJICTBEHHBIX IPU3HAKOB Y PACTCHUH Pa3HBIX BUIOB
4. H3yueHue M3MEHYMBOCTH y OPTaHU3MOB

Tema 4. 3aKOHOMEPHOCTH NPOUCXOKICHUSA U PA3BUTHS KM3HM Ha 3emJie (20 4)

[IpencraBneHuss 0 BOZHMKHOBEHWHW >KM3HW Ha 3eMJie B UCTOPUM €CTECTBO3HaHUsI MIOTE3BI
MpouCXOkAcHUS KU3HU Ha 3emie. Omnbitel @.Peau u JI. [lacrepa, onpoBepraromye rurnoTe3sl
0 CaMO03apOXKJICHUH KU3HU

CoBpemMeHHbIE MPEeACTaBICHUSI 0 BOSHUKHOBEHHUH >KM3HU Ha 3emie buoxuMmuueckas rumnotesa
A.W. OnapuHa. YcnoBusi BOSHUKHOBEHUS KM3HU Ha 3emiie. ['unoresa [[x. Xonneitna
3nauenne (QorocuHTe’a W OMOJOTMYECKOIO KPYroBOpOTa BEIIECTB B  Pa3BUTUU
K3HUOCOOCHHOCTH TIEPBUYHBIX OpraHu3MoB. I[losiBieHne aBTOTpoOB — ITMAHOOAKTEPHIA.
N3menenus ycnoBuii xxu3Hu Ha 3emute. [Ipuunnsl uamenenuit. [lossienne ouocdeps

Otanbl pa3BuThs Ku3HU Ha 3emie OOmiee HampaBICHUE SBOJIONMH KU3HH. DPbI, IEPUOABI U
3MOXH B UCTOpHH 3eMiid. BbIxoa opraHu3MoB Ha cylly. DTallbl pa3BUTHS KU3HU

Wneu pa3zButusi opranudeckoro Mupa B OnosiornnBo3HUKHOBEHHE HeH 00 3BOTIOIMH KUBOTO
mupa. Teopus sBostonnu K.-b. Jlamapka

Yapnz [apBun 00 osBomonuu opranudyeckoro mupallccrnenoBanusi, MpoBeIEHHBIC
Y. lapeuHoM. OCHOBHBIE TOJIOKEHHUS 3BOJIIOLIMY BUIOB, U3JI0°KeHHbIE [[apBuHOM. [IBMKyue
CHJIBI TIPOIIECCa BOJIOIMHN: U3MEHYUBOCTh, HACIEIACTBEHHOCTh, O0pbh0a 3a CylIeCTBOBaHUE U
€CTeCTBeHHbIN 0TOOp. Pe3ynbTarsl sBomonnu. 3nadenue pabot Y. Japsuna

CoBpemeHHbIE TpecTaBiIeHus] 00 3BOMIONMHN opranudeckoro Mupallomynsius kak eaIuHUIA
IBONIONMH. BaxkHeiine noHsITHS COBPEMEHHOM TeOpUH IBOJIOLIUU

Bun, ero xputepuu u crpykrypaBua — ocHOBHas cuctemaTtuueckas eauvHuna. [Ipusnaku
BHJIA KaK ero kpuTepuu. [lomynsinuu — BHYTPUBUIOBAS IPYNIHUPOBKA POACTBEHHBIX OCOOECH.
[Monmymnsiiust — ¢opma cyliecTBOBaHUS BUA

[Ipoueccel oOpazoBanust BuIOB BumooOpasoBanue. [loHsiTHE O MUKPOIBOMIONUHU. THIIBI
BHUJI000pa30BaHus: reorpaduyeckoe 1 6MOI0THnIecKoe

MakposBoIoLMs Kak MpolLecC NOSBIEHUS HAABHUJIOBBIX TpPYyNN OPraHu3MOBYCIOBHUS U
3HaueHue nuddepennuanuu Buaa. [lonarue o MakposBomtonuu. JlokazarenbcTBa mpoiiecca
SBOJIIOIMM:  MAJCOHTOJIOTUYECKUE,  AMOPUOJIOTUYECKUE,  aHATOMO-MOP(OIOrHUEcKUe
(PyIMMEHTBI U aTaBU3MBI)

OcHoBHble HampaiieHust 3Boitouun IIporpecc m perpecc B xuBoM mupe. HampaBnenus
OMOJIOTHYECKOT0 Mporpecca: apoMopd 03, HanoafanTaIus, 001as JereHepannus OpraHu3MoB
[Ipumepbl  SBONIOIMOHHBIX MPEoOpa3oBaHMil KUBBIX opraHuzMoB (OO0oOmIeHHEe paHee
M3YYEHHOTO MaTepuana 00 3BOJIOLUU. DBOJIIONUS — JIUTENbHBIN HCTOPUYECKUH Tpoliecc.
DBOMIOIMOHHBIE TPe0Opa30BaHus )KUBOTHBIX U PAaCTEHUHN. Y POBHH MPEOOPA30OBAHHIA



OCHOBHBIE 3aKOHOMEPHOCTH HBOJIOIHMM3aKOHOMEPHOCTH OHOJIOTHYECKON SBOJIIOLUHN B
npupoje: HeoOpaTMMOCTh  IpOLecca, IPOTPECCUBHOE  YCIOKHEHHE (OpPM  JKU3HH,
HEIPOrpaMMUPOBAHHOE PAa3BUTHUE KU3HHU, a/IallTAllH, [TOSIBJIEHUE HOBBIX BUIOB.

YenoBek — MpeACTaBUTENb JKUBOTHOIO MHUPAaOBOJIOLUS MpuUMaTOB. PaHHME mpenku
npumatoB. ['omuHuBI. COBpEeMEHHBIE YeI0BEKOOOpa3HbIe 00E3bsIHBI

DBOJIIOIIMOHHOE TPOUCXOKIeHHE yenoBekaHakoruienue (GakToB O MPOUCXOKICHUN YEIOBEKA.
JlokaszarenbcTBa POACTBA 4YEJIOBEKa W JKMBOTHBIX. BakHeimme 0cOOEHHOCTH OpraHu3Ma
yenoseka. [IposiBienne OHOIOTHYECKUX U COLMAIBHBIX (DAKTOPOB B UCTOPHUYECKOM IPOIIECCE
MPOUCXOXKICHUST 4esoBeka. OOmecTBeHHBIN (COIUaNbHBIA) 00pa3 >KM3HU — YHUKaJIbHOE
CBOMCTBO Y€JIOBEKA

Pannue stansl sBostonMu yenoBeka PanHue npenku yenoBeka. [lepexon K mpsMOX0KIEHUIO
— BBIJAIOLIMICS 3Tal 3BOJOLMU uenoBeka. CTajuu aHTPONOIeHe3a: NpeIIeCTBEHHUKH,
YEJIOBEK YMEJIbIH, APEBHENIIINE JIFOIU, IPEBHUE JIFOJIU, COBPEMEHHBIN YETI0BEK

[lozmuue 3Tambl  SBOMIONMM  4eloBeka PaHHuME  HEOAHTpONbl —  KPOMAaHBOHIIBI.
OTnuuuTenbHblE TMPU3HAKA COBPEMEHHBIX JIOJel. buoconuanbHas CyHIHOCTh 4YeEJIOBEKA.
Bnusinue comuanbHbIX (PaKTOpOB Ha JIEHCTBUE E€CTECTBEHHOIO OTOOpa B HCTOPHYECKOM
Pa3BUTHUH YeJIOBEKa

UYenoBeueckue pachl, UX POJCTBO M MPOUCXOKJIeHHEYUenoBeK pa3yMHBIH — MOJIUMOPQHBII
Bu. [lonstue o pace. OcHoBHBIE TUIIBI pac. [IpoucxoxkaeHne u poacTBo pac
UYenoBek Kak XKUTeIb OMochepbl M €ro BIUSHUE Ha Mpupody 3emun YenoBek — KHUTEIb

onocheprl. BnusHue dyenmoBeka Ha Ouocdepy. YCIOKHEHHE W MOIIHOCTh BO3JACUCTBUS
yenoBeka B Onocdepe. CoxpaHeHue )XKU3HN Ha 3emiie — TJIaBHAs 3aj[ada YeJI0BeueCcTBa
JlabopaTtopHnast padoTa:

5. Tlpucnoco0iaeHHOCTh OPTAaHU3MOB K Cpejie OOUTaHUs

Tema 5. 3aK0HOMEPHOCTH B3aMMOOTHOIIIEHUIT OPraHu3MoB u cpeabl (15 1)

Ycenous xu3HU Ha 3emieCpebl )KU3HU OPraHU3MOB Ha 3eMJie: BOJAHAs, Ha3€MHO-BO3AYyIIIHAS,
MMOYBEHHAs, OpraHU3MEHHAs. Y CJIOBUS KM3HU OPraHU3MOB B Pa3HBIX cpefaX. DKOJIOTHIECCKHE
(hakTophl: abMOTUYECKHE, ONOTHYECKUE U aHTPOTIOTCHHBIC

OOmwme 3akoHBI JeHCTBUA (DAKTOPOB Cpelbl HAa OPraHU3MBI3AaKOHOMEPHOCTH JICUCTBUS
(akTOpOB  cpenpl: 3aKOH ONTHMYyMa, 3aKOH He3aMEeHMMOCTH (akropa. BrusHue
JKOJIOTUYECKHX (aKTOPOB HA OpraHu3Mbl. llepHOIWYHOCTP B JKM3HH OPraHU3MOB.
doTonEPUOIN3M

[IpucrocobmeHHOCT, ~ OpraHU3MOB K jeicTBUI0  (akTopoB  cpeabl  I[Ipumepsl
MPUCTIOCOOJIEHHOCTH oOpraHu3MoB. [lonsTtne 00 amantanmuu. PasHooOpasuwe amanTammuii.
[TonsiTHe 0 )xU3HEHHOH opMe. DKOJIOTUUECKUE TPYIIBI OPraHu3MOB

buotnueckue cBs3u B mpupoje buoTtmueckue CBSA3M B MPHUPOJAE: CETH IMUTAHMS, CIIOCOOBI
noObIBaHMS MUIU. B3anMozeiicTBre pa3HbIX BUAOB B PUPOJHOM COOOIIECTBE: KOHKYPEHIIHS,
MyTyalu3M, CHUMOMO3, XUIIHMYECTBO, MapazuTu3M. CBS3M OPraHU3MOB pa3HBIX BUJOB.
3HaueHne OMOTHYECKUX CBS3EH

Bsaumocss3u opranuzmoB B nomyasiuullomynsamnus kak oco0asi HaIOpraHU3MEHHasi CUCTeMa,
¢dbopma cymiecTBoBaHUA BUAa B mipupoae. [lonstue o gemorpaduyueckoil U mpocTpaHCTBEHHOU
CTpYKType nomynsuuu. KonrmuecTBeHHbIe TOKA3aTENN MOMYIISIIMHA: YUCICHHOCTh U IMJIOTHOCTD
OYHKIIMOHUPOBaHUE TOMYISAUUN B npupoe/leMorpadudeckre XapakKTepUCTHKU TOMYIISIINN:
YHCIIEHHOCTb, TUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTD, BEDKMBAEMOCTh. Bo3pacTHas CTpyKkTypa
MOMYJISIIINK, TOJOBas CTpykTypa mnomymsiuuu. [lomynsmus kak Ouocucrema. [luHammka
YHUCIEHHOCTH U TUIOTHOCTH TOMYJSIUU. Perynsiys 4iucieHHOCTH NOMyIIALUN

[Ipupoanoe coobmectBo — Ouoreoneno3lIpuponnoe cooOmecTBo Kak OHOILIEHO3, €ro
SIPYCHOE CTPOEHUE, SIKOJIOTHUECKUE HUIIIN, TUIIEBbIC [IEMU U CeTH MUTaHus. [ TaBHBIN MpU3HaK
MPUPOJTHOTO COOOIIECTBA — KPYrOBOPOT BEUIECTB M MOTOK SHepruu. [loHsTHe o OuoTore.
Poib BUIOB B OHOIIEHO3¢E



e buoreomneHno3sl, dKOCHUCTeMBl W OHOchepadKOCHCTEeMHAss OpraHW3alusl JKUBOW MPUPO/IBL.
OyHKIMOHAIBHOE pa3jMyde BHIOB B JKOCUCTeMax (MPOM3BOJMTENH, MOTpPeOUTENH,
paznararenu). OCHOBHbIE CTPYKTYpHbIE KOMIIOHEHTHI 3KOCHCTEeMbI. KpyroBopoT BeliecTB u
MpeBpaIlleHUus] SHEPTMH — OCHOBHOM MpHM3HAaK »JKocucTeM. buochepa — rimobanbHas
skocuctema. B.M. Bepnanckuii o Omocdepe. KoMIMOHEHTHI, XapaKTepU3YIOIIUE COCTaB M
cBoiicTBa OmMochephl: )KMBOE BEIIECTBO, OMOTEHHOE BEIECTBO, KOCHOE BEIECTBO, OMOKOCHOE
BeniecTBo. Pouib )kuBOTO BeecTBa B buocdepe

e PasBurue u cMeHa NPUPOAHBIX coobmectBCaMopa3BUTHE OHOTEOIICHO30B M MX CMEHa.
Cramuu pa3BuTHsT OHOreoneHo30B. llepBuYHbIE W BTOPUYHBIE CMEHBI (CYKIIECCHH).
YcToH4nBOCTh OMOTEOIEHO30B (IKOCHCTEM). 3HAYeHHE 3HAHUKW O CMEHE NPUPOIHBIX
cooOmiecTB

e Mmuoroo6pa3ue OuoreorneHo3oB (dkocuctem)OO000IICHNE paHEee HW3YY4SHHOTO0 MaTepHaa.
Msoroo6pa3ue BOJHBIX 9KOCHCTEM (MOPCKHX, IPECHOBOIHBIX) U HA3€MHBIX (€CTECTBEHHBIX U
KYJIbTYPHBIX). ArpoOHOreoneHos3bl (arpo3KoCUCTEMBI), UX CTPYKTYpa, CBOICTBa M 3HAUYEHHE
JUIS YeJI0BEKA U IPUPO/IbI

e (OCHOBHBIE 3aKOHBI YCTOMYMBOCTH XKUBOU MPpUPOAbIL[MKINYHOCTD MPOLIECCOB B 3KOCHCTEMAX.
Y CTOMYNBOCT MPUPOAHBIX IKOCUCTEM. [IpUUYMHBI YCTOWYMBOCTH SKOCUCTEM: OHMOJIOTUYECKOE
pazHooOpa3ue U CONpsKEHHAS YHUCIEHHOCTh HMX BMJIOB, KPYroBOPOT BEIIECTB U MOTOK
SHEPruM, HIUKINYHOCTh IPOLECCOB

e Dkosornueckue mpodiemsl B 6uochepe. Oxpana mpupoasl OOoOIIEeHNE paHee U3YYEHHOTO
Marepuana. OTHOIIEHHE 4YelloBEKa K MPUPOJE B MCTOpUM uyenoBeuecTBa. [Ipobiemsl
Orocdeppl: UCTOIIEHNE TPUPOJHBIX PECYPCOB, 3arps3HEHHUE, COKpAICHHE OHOJOTHYECKOTO
pa3zHooOpasus. Perenne skosorudeckux mnpodiaem ouocgepsl: palioHaIbHOE UCII0JIb30BAHNE
pecypcoB, oXpaHa MpUPOIbI, BCEOOIIee IKOJIOTHIecKoe 00pa3oBaHne HACETICHHUS.

e Jlaboparopnas pabota:

6. OreHka KayecTBa OKPYXKaIOMIEH Cpebl
e DKCKYypCHs B IPUPOLY:
1. V3ydeHue u onmMcaHUE SKOCUCTEMBI CBOEH MECTHOCTH»
DKCKypCHSL:
«Becennue sBieHus B Ipupoae» Wik «MHOroo0pa3ue >KMBOTO MUpPay (10 BBIOOPY YUUTEIS).

Y4yeoHo-TeMaTHUYeCKHIi NJIaH OuoJiorus 9 kiacce (66 4) mo pazgenam

IIpakTHyeckasi 4acThb
JlaGopaTopubie | DKCKypcuun [IpakTnueckue
HaumenoBaHue pa3ie/ioB U TeM Koa-so
4yacoB
Tema 1. «O01IHE 3aKOHOMEPHOCTH 5
HKUZHI»
Tema 2. «3aKOHOMEPHOCTH KU3HH 10 2
Ha KJIETOYHOM yPOBHE»
Tema 3. «3aKOHOMEPHOCTH KU3HU 17 2
Ha OPraHM3MEHHOM yYPOBHE»
Tema 4. «3aKOHOMEPHOCTH 20 1
MIPOUCXOXKACHUS U PA3BUTHS KU3HU
Ha 3emie»
Tema 5. «3akoHOMEpHOCTH 14 1 1
B3aMMOOTHOIICHH OPraHU3MOB H
CpeIbI»
Hroro 66 6 1




TemaTn4eckoe IJIAHUPOBAHUE 110 y‘leﬁHOMy npeamery «buoaorus»

Tema pazgena, ypoka

Koa-Bo
4acoB

Tema 1. O611He 3aKOHOMEPHOCTH KU3HU (5 4)

Buosaorus — HAayKa 0 KHBOM Mupe
buonoruss — Hayka, uccienyoomas XKu3Hb. M3ydenne npupoasl B o0ecrieyeHnn
BBIKUBAHU S JHOIICﬁ Ha 3emie. buosorns — cucrema Pa3HbIX OMOJIOTMYECKUX
obnacreit Hayku. Posib OMOJIOTHY B IPAKTUYECKOMN ACSITEIIbHOCTH JIFOJIEH

Metoambl OHMOJIOrHYEeCKUX HCCJaeI0BAHUN
Metoapl M3y4eHUs JKUBBIX OPraHU3MOB: HAOJIOJCHUE, M3MEPEHUE, CPaBHEHUE,
ONHCaHWEe, SKCIEPUMEHT, MojaenupoBanue. llpaBuna paboTel B KaOuHeTe
OMOJIOTHH ¢ OMOJOTHYECKUMU PUOOpaMH U HUHCTPYMEHTaMU

OO0mme cBONCTBA )KUBBIX OPTAaHU3MOB

OTnuuuTeNnbHblE TNPU3HAKK JKUBOIO W HEXHMBOTO: XUMHUYECKHIl COCTaB,
KIETOYHOE CTPOEHUE, OOMEH BELIECTB, Pa3MHOXKEHHE, HACIEeJACTBEHHOCTD,
W3MEHUYUBOCTb, PpOCT, pa3BUTHE, pa3gpaXxMMOCTb. B3auMoCBS3b JKUBBIX
OpPraHU3MOB U CpeJIbl

MHorooopa3sue ¢popm KU3HU

Cpenpl xu3HM Ha 3emsie U MHOroobpasue ux opraHusmoB. Kierounoe
pa3HOOOpa3ue OpraHu3MOB M HX LapcTBa. Bupycbkl — HekseTouHass ¢opma
Ku3HU. PaszHooOpasme OuocucreM, oToOpakawoliee CTPYKTypHbIE YpPOBHHU
OopraHu3alu )XU3HU

O0001menne u cucreMaTu3anus 3HaHUN M0 Teme «OQ01He 32aKOHOMEPHOCTH
KU3HHN»

Tema 2. 3aKOHOMEPHOCTH KU3HU HA KJIETOYHOM ypoBHe (10 1)

MHoroo0pa3ue KJIeTOK

O6oOmmenrne paHee HM3YYCHHOTO MaTepuayiia. MHOTooOpa3ue THUIOB KJIETOK:
CBOOOJHOXKUBYIIIME WU 0O0pa3ylollue TKaHU, HPOKApHOTHI, SYKApUOTHL. Poib
yU€HBIX B U3YUYEHUU KIIETKH.

JladopaTopHasi pa6ora Ne 1l

«MHoroobpa3ue KiIeTok 3ykapuoT. CpaBHEHHE pPACTUTENBHBIX M >KUBOTHBIX
KIICTOK»

XuMHYeCKHeE BelllecTBa B KJIeTKe

O06o0mmenue panee u3ydeHHOTO Marepuana. OCOOCHHOCTH XUMHYECKOTO COCTaBa
JKUBOW KJIETKM M €ro CXOJICTBO y Pa3HbIX THIOB KiIeTOK. Heopranuueckwe u
opranuyeckue BemniectBa KieTku. Cojep)kaHue BOJIbl, MUHEPAJIbHBIX COJICH,
yIJI€BOJOB, JUOUAOB, O€JIKOB B KiIeTke U opranusme. HMx ¢yHkuuu B
JKU3HEAEATENLHOCTH KIIETKU

CTpoeHne KJIeTKH
CTpyKTypHBIE YacTH KJIETKH: MeMOpaHa, siIpo, IIUTOIIa3Ma C OpPraHouAaMu U
BKJIIOUEHUSIMU

Opranonast KJIeTKHU " ux $pyHKaun
MemOpaHHble 1 HEMEMOpaHHBIE OPTaHOM/bI, OTIUYUTENIbHBIE OCOOEHHOCTH UX
CTpOeHHUs ¥ PyHKIMU

10

O0MeH BelecTB — OCHOBA CYyIIECTBOBAHMSA KJICTKH

[Tonsitue 06 oOMeHe BelIECTB KaK COBOKYIMHOCTH OMOXMMHUYECKHX PpeakIui,
o0ecrneunBaroIuX KHU3HEACATEIbHOCTh KIETKH. 3HAYeHHE AacCUMWIALUU U
JTMCCUMIIALIMU B KJIeTKe. PaBHOBECHE HEPreTHYECKOTO COCTOSIHUS KIIETKH —
oOecrieyeHne €€ HOpMaJIbHOTO (DYHKIIMOHUPOBAHUS

11

buocunres Oeaka B JKUBOI KJIeTKe
[Tonsitne o OmocuHTe3e. DTambl CUHTE3a Oellka B KieTke. Poib HYKIEMHOBBIX
KHUCJIOT ¥ puOOCOM B OMOCHHTE3€ OEITIKOB




12

Buocunres yIJ1eBO/I0B — ¢dorocunTe3
[Tonsitne 0 (hoTOCHHTE3€ KaK MPOIECcCe CO3JaHMs YITIEBOJOB B )KMBOU KIIETKE.
JlBe craguu (QOTOCHMHTE3a: CBETOBAas M TEMHOBas. YCJIOBHUSA IPOTCKAHHS
(doTOoCHHTE3a M €r0 3HaUCHHUE VI TPUPOIbI

13

Obecneyenue KJIETOK Hepruen
[ToHsiTHE O KIETOYHOM ABIXaHUH KaK O Mpoliecce 00ecreueH s KIICTKH SHEPTUeH.
Cramuu  KJIETOYHOTO JbIXaHUS: OeckuciopoaHas ((pepMEHTATUBHASs, WIH
TJIMKOJIN3) ¥ KUCIOPOHAsA. POJIb MUTOXOHIPHUI B KJIIETOYHOM JIBIXaHUHU

14

PazMHoOKxeHHE KJIETKH U €€ JKU3HEHHbIN IUKJI

PasmHoxkeHne kiIeTku TyTéM  JIeleHusT — o0O0Iee CBOMCTBO  KJIETOK
OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHu3sMoB. KiierouHoe neneHue y
MPOKapUOT — JEJIICHUE KIETKH HaJaBOe. JleJleHne KIETKH y 3yKapuoT. MuTo3.
®da3pl MuTO3a. JKW3HEHHBIM LMK KICTKH: HHTepdasza, muro3. Paznenenue
KJIETOYHOTO COJIEPKUMOTO Ha JBE IOYEPHUE KIIETKHU.

JladopaTopHasi paéora Ne 2

«PaccMmarprBaHre MUKPONIPENapaToB C ACISIIIUMUCS KIIETKaMK)

15

O0o0menne U cucTreMaTH3alus 3HAHUNA M0 TeMe «3aKOHOMEPHOCTH KU3HH
HA KJIETOYHOM YPOBHe»

Tema 3. 3aKOHOMEPHOCTH KM3HU HA OPraHU3MEHHOM YpoBHe (17 v)

16

Oprannsm — OTKpbITast sKUBasi cucTemMa (Onocucrema)

OpranusM Kak >XuBasg cucTeMa. KOMIIOHEHTBI CHCTEMBI, UX B3aUMOJEHUCTBUE,
ofOecrieunBaromiee  IEJIOCTHOCTh  OMOCHCTEMBI  «OpraHu3zM».  Perynsanus
MIPOLIECCOB B OMOCHCTEME

17

Bakrepuu u BUpyChI

Pa3noobOpaszue ¢opm oOpraHu3sMOB: OJHOKJIETOYHbIE, MHOTOKJIETOUYHbIE U
HeKJIeTouHble. bakTepun Kak OJHOKIIETOYHBIE AOsEpHbIE OpraHu3Mbl. Bupychl
Kak HekynerouHas ¢opma Xu3HA. OTIUYUTENbHBIE OCOOCHHOCTH OaKTepHil W
BHPYCOB. 3HaUC€HHUE OAKTepU U BUPYCOB B MPUPOJIC

18

PacTuTe/ibHBII OPraHu3M U €ro 0C00EHHOCTH

['maBHBIC CBOWCTBAa pacTeHUid: aBTOTPO(MHOCTh, HECIIOCOOHOCTh K AKTHBHOMY
MepeIBUKEHUIO, pa3MEIIeHHEe OCHOBHBIX YacTell — KOpHs U mobera — B JIBYX
pasHbiX cpeaax. OCOOEHHOCTH pPACTUTENBHON KIETKU: MPUHAUIEKHOCTh K
JyKapuoTaM, HaJIU4Yue KIETOYHOM CTEHKH, IUJIACTHJl M KPYIHBIX BaKyoJeil.
CriocoObl  pa3MHOXKEHMsI pacTeHMii: mojoBoe u Oecrosoe. OcobGeHHOCTH
MIOJIOBOTO Pa3MHOKECHHSL.

Tunsl Oecrosioro pa3MHOXKEHHS: BEreTaTHBHOE, CIHOpPAaMU, JEIEHHUEM KIETKH
HaJBOE

19

MHuoroo0pa3ue pacTeHuii ¥ 3HA4YeHHEe B IPUPO/IE

O06001eHne panee U3y4eHHOTO MaTepuana. MHOrooOpasue pacTeHHil: ClIOPOBbIE
u cemeHHble. OCOOEHHOCTH CHOPOBBIX PACTEHUU: BOJOPOCIEH, MOXOBUIHBIX,
MaroOpOTHUKOB, XBOIIEHM M IUIAYHOB; CEMEHHBIX PACTEHMIl: TOJIOCEMEHHBIX WU
IIBETKOBBIX (TMOKpbhITOceMeHHBIX). Kiacchl otnena L[BeTkoBbIe: MBYIOJIbHBIE U
onHOMOMNbHBIE pacTeHUs. OCOOCHHOCTH M 3HaU€HUE CEeMEHHM B CPaBHEHHH CO
CIIOPOH

20

Opranusmsl HapcTBa rpudoB H JIMIIAHAKOB

I'puObl, MX CXOACTBO C JPYTUMH DSYKapUOTUYECKHMHU OpraHu3MamMu —
pacTeHUsIMM U KUBOTHBIMH — M OTIMuYMe OT HUX. Crenuduueckue cBONUCTBA
rpuboB. MHoroo6pa3sue u 3HaueHHEe TpPUOOB: TIIJICCHEBBIX, UUIAMNOYHBIX,
napasutTudeckux. JIMmaiHuKK Kak 0coOble CUMOMOTHYECKHE OPraHU3Mbl; UX
MHOroo0pa3ue U 3HaueHue

21

7KMBOTHBII OPraHu3M u ero 0CoO0eHHOCTH
OCOOEHHOCTH KMBOTHBIX OPraHU3MOB: TPHHAICKHOCTh K JIYKapHOTaM,
reTepoTpoHOCTh, CIOCOOHOCTh K AaKTHBHOMY MEpEeIBIKEHHIO, 3ab0oTa o




MMOTOMCTBE, TIOCTpOiiKa >kuiuil (rHé3n, Hop). JleneHue KUBOTHBIX IO CrIocoOam
NOOBIBaHUS MMHILU: PACTUTEIHHOSTHBIC, XUIITHBIC, TAPA3UTUICCKUE, MTaJATBIIUKH,
BCECSIIHBIC

22

MHuorooopa3sue sKUBOTHBIX

Jlenenue XUBOTHBIX Ha JABa noxauapcrsa: Ilpocreiimne u MHOTOKIETOYHBIE.
Oco0OeHHOCTH TPOCTEHIINX: pacHpOCTpaHEHHWE, WHUTAHHUE, IEPEIBIKCHUE.
MHOTOKJIETOYHBIE KUBOTHBIC: OECIIO3BOHOYHBIC W TIO3BOHOYHBIE. OCOOEHHOCTH
pPa3HBIX TUMIOB 0€CIO3BOHOYHBIX KUBOTHBIX. OCOOCHHOCTH THIIA XOPIOBHIE

23

CpaBHeHHe CBOWCTB OPraHM3Ma YeJIOBeKa U KUBOTHBIX

O06o0menue panee u3ydeHHOro marepuana. CxoJICTBO YEJIOBEKa U SKMBOTHBIX.
Otrinnune dYejgoBeka OT JKUBOTHBIX. CHCTEMBI OpraHoB 'y UCJIOBCKa Kak
opranusma: NUIICBApPUTCIIbHAA, AbIXAaTCJIbHAsl, KPOBCHOCHAsA, BBIACIUTCIIbHAL.
Opransl  4yBCTB.  YMCTBEHHBIE  CIIOCOOHOCTHM  4YeloBeKka.  [Ipuuunsl,
00yCIIOBIMBAIOIINE COIMAITBHBIE CBOMCTBA YEJIOBEKA

24

Pa3mHokenne JKUBBIX OpraHu3MoB
Tunel  pasmHOXKeHHs: mojoBoe U Oecrosnoe. (OCOOEHHOCTH  MOJIOBOTO
PAa3MHOXCHUA: CIUAHUC MYXKCKHUX W IKCHCKHX TaMCT, OINNIOAOTBOPCHUC,
oOpa3oBaHue 3uroTel. becrnosnoe pa3MHOKEHHE: BereTaTMBHOE, 0Opa3oBaHME
CIOp, JeJICHUE KIETKH HaJBOe. bHojIoruueckoe 3HaueHUe MOJIOBOrO U OECHOII0ro
pazMHOxeHHs.. CMeHa MOKOJIeHUIT — 0ecroJioro U MoJIOBOr0 — Y KUBOTHBIX U
pacTeHui

25

NuauBuayaabHoOe pa3BUTHE OPraHU3MOB

[lonsitue o0 onrorenese. Ilepuonsl oOHTOreHe3za: HSMOPHOHAIBHBIA U
nocTaMOproHanbHbl. CTaauu pa3BuUTUS SMOpHOHA: 3HUroTa, JApoOJIEHHE,
ractpyna ¢ augpdepeHnuanmueil KIeToK Ha IKTOAepMy, SHTOJEPMY U ME30JepMYy,
opraHoreHe3. OCOOEHHOCTH MpoLEecca Pa3BUTHS SMOPHOHA, €r0 3aBUCUMOCTb OT
cpeabl. OcoOeHHOCTH MOCTAMOPUOHAIBHOIO pa3BUTHs. Pa3BuThe KUBOTHBIX
OpPraHu3MOB C IIpEBpallleHHeM U 0e3 IpeBpalLCHHUs]

26

Oo0Opa3oBaHue NMoJIOBBIX KJIeTOK. Meiio3

[ToHATHE O TUTITIONIHOM M TAIJIOUIHOM Habope XpOMOCOM B KiieTke. JKeHckue u
MY>KCKHE TIOJIOBBIE KJIETKH — raMeThl. Meiio3 Kak 0COOBIN THIT IETICHUS KICTKH.
ITepBoe u BTOpOE Nenenne meiosa. [loHsTHE 0 criepMaToreHes3e u 0OTreHe3e

27

HN3yyeHue MexaHU3Ma HACJIEICTBEHHOCTH

Hauano uccnenoBanuii HaclIeACTBEHHOCTH OpraHu3MoB. IlepBblii HaydHbI TPy
I Menngens m ero 3HaueHue. JIOCTMKEHHS COBPEMEHHBIX HCCIEIOBAHUI
HACJEACTBEHHOCTH  OPraHM3MOB.  YCJIOBHS  JUIsl  aKTHBHOTO  Pa3BUTHS
HUCCIIEIOBAHNI HACIEACTBEHHOCTH B X X B.

28

OcCHOBHBIE 32KOHOMEPHOCTH HACJIEICTBEHHOCTH OPTaHU3MOB

[ToHsiTHE O HACIEICTBEHHOCTH U CIOCO0aX Iepenayd MPU3HAKOB OT POJIUTENei
notoMcTBy. HabGop xpomocom B opranusme. I'eH u ero cpoiictBa. ['eHoTun u
¢denotun. VI3MeHYNBOCTD U €€ MPOsIBIICHNE B OPraHU3Me

29

3aKOHOMEpPHOCTH U3MEHYHBOCTH
[TonsTe 00 M3MEHYMBOCTM M €€ POJIM Uil opraHu3MoB. HacnenctBeHHas u
HEHACJe/ICTBeHHAsT M3MEHUMBOCTh. THIBI HACIEICTBEHHON (I€HOTUIIUYECKOIN)
M3MEHYMBOCTU: MyTallUOHHAsI, KOMOMHATHBHASL.

JladopaTopHasi padora Ne 3

«BbIsiBIeHNE HACNEACTBEHHBIX M HEHACJIEICTBEHHBIX MPU3HAKOB Yy PACTEHUH
pa3HbIX BUJIOB»

30

HenacJieacrsennas U3MEHYNBOCTh

[lonsstTue o0 HeHacieACTBEHHOW  ((EHOTUNMHMYECKON) HM3MEHUMBOCTH, €€

MIPOSIBJIECHUN Y OPraHU3MOB M POJM B MX JKM3HEIEATEIBHOCTU. 3HAKOMCTBO C

[IpUMEpaMU HEHACJIEACTBEHHOW U3MEHYMUBOCTH Y PACTCHUH U )KUBOTHBIX.
JlaGopaTopHasi padora Ne 4

«3ydeHre U3MEHYUBOCTU Y OPTaHU3MOBY




31

OcHOBBI ceJIeKI UM OpPraHu3MoB
[Tonsatue o cenekuuu. Mcrtopusi pasButust cenexkuuu. CeNieKIUsi Kak Hayka.
OOmre MeTobl CEJeKIMH: MCKYCCTBEHHBIH OTOOp, rHOpHIM3aIus, MyTareHes.
Cenekuusi pacTeHUH, KUBOTHBIX, MUKPOOPraHU3MOB. Mcronb30Banne MUKpoOOB
YEJIOBEKOM, MOHITHE O OMOTEXHOJIOTHU

32

Oﬁoﬁme}me M CHCTeMaTH3alusl 3HAHUH MO0 TeMe «3aKOHOMepHOCTI/I KHU3HHA
Ha OPraHu3MEHHOM YPOBHE»

Tema 4. 3aK0HOMEpPHOCTH NPOUCXOKACHUS U Pa3BUTHS KU3HH Ha 3emute (20

4)

33

IIpencraBieHusi 0 BO3HMKHOBEHMH JKH3HH Ha 3emile B HMCTOPHH
eCTeCTBO3HAHUS

['unoTe3br npoucxoxaeHus xku3Hu Ha 3emie. Onbitel @. Penu u JI. Ilacrepa,
ONPOBEPrarOIINe TUIOTE3bl O CAMO3aPOXKICHUH JKU3HU

34

CoBpemeHHbIe TMpeICTaBJIeHHs] O BO3HMKHOBEHMH :KHU3HH Ha 3emue
buoxumnueckas runoreza A.M. Onapuna. YciaoBHUsS BO3HUKHOBEHHUS JKU3HHM Ha
3emite. ['umoTesa JIx. Xomaelina

35

3nauenne ¢orocuHTe3a W OMOJIOTMYECKOr0 KPYIrOBOpPOTa BelleCTB B
Pa3BUTHH KU3HU

OcoOeHHocTH  TNEpBUYHBIX  OopraHu3MoB. [losiBneHue  aBToTpodoB  —
nuranobakrepuii. I3smenenus ycnoBuit xu3Hu Ha 3emute. [IpuunHbl U3MEHEHUH.
[TosiBnenne 6uochepsl

36

Jranbl pa3BuTus KU3HU HA 3emue
OO01ee HampaBiIeHHE HBOJIIOLMU KU3HU. Dpbl, TMEPUOABI U SMOXH B HUCTOPUU
3emun. BeIxo opraHu3mMoB Ha Cynly. OTansl pa3BUTHS )KU3HA

37

HNneu pa3BuTHs OPraHN4ecKoro Mupa B OM0JIOTHH
Bo3nukHOBeHMe wuueld 00 ABOJIIOIUHU KUBOrO Mupa. Teopus sBomoruu K.-
b. Jlamapka

38

Yapas lapBuH 00 3BOJIIONUHN OPraHUYECKOTr0 MUPa

Uccnenosanus, npoBenéuusie Y. JlappuHoM. OCHOBHBIE MOJOKEHUS SBOJIOLIMN
BUJIOB, u3JOKeHHble JlapBuHOM. JIBWKyliume cuibl TMpoliecca 3BOJIOLUU:
M3MEHUYMBOCTb, HACIEICTBEHHOCTh, 00pb0a 3a CyIeCTBOBAHUE U €CTECTBEHHBIN
oTO0p. Pe3ynbrarh! sBomtonuu. 3Hadenue padot Y. lapsuHa

39

CoBpeMeHHbIe TIpe/CcTaABJIeHHST 00 DJBOJIONMUA OPraHUYECKOro MHpPa
[Monynsuust Kak eIMHUIA HBOJIONMHU. BakHeWlne MOHATHS COBPEMEHHOM
TEOPHUH IBOJIIOIHH

40

Buj, ero kpurepum M CTPyKTypa

Bun — ocHoBHas cucremaruueckas eauHuna. [Ipu3Haku Buga Kak €ro
kputepuu. [lomynsiiuu — BHYTPUBUIOBAS TPYIIIUPOBKA POJACTBEHHBIX 0COOECH.
[Tonynsitist — dopma cyliecTBOBaHUS BUIA

41

IIpoueccnl o0pa3oBaHus BU/I0B
Bunoo6pazoanue. Ilonsrne o MwuKpodBogOnMUA. Tunbl BHI000pa30BaHMS:
reorpauueckoe U OMOJOTHUECKOE

42

Maxkpo3Bo01us KaK MpoLece MosiBJIeHNs HAIBU/I0BbIX IPYNIl OPraHUu3MOB
YcnoBust u 3Hauenwe auddepeHnuanuu Buna. [loHATHE O MaKpOABOIIOLHUU.
JlokazaTenbcTBa npoiiecca SBOJIIOLIUN: MaJICOHTOJIOTUYECKUE,
AMOPHUOJIOTUYECKUE, aHATOMO-MOpdoIorndeckue (pPyAMMEHThI U aTaBU3MBbl)

43

OcHOBHbBIE HanmpaBJICHUS 3BOJIOIINH
Hporpecc " perpecc B ) XUBOM MUPC. HaHpaBJ’IeHI/Iﬂ OMOJIOTUYECKOTO nmporpecca:
apOMop(bo3, nauoaaamnTanus, 061].18.}1 JACTCHCpalys OpraHnu3MOB

44

Ipumepsl  3BOJWIMOHHBIX  NPeoOPa30BaHMii  KUBBIX OPraHU3MOB
OO6o0meHne paHee W3YYEHHOTO Marepuana 00 OJBOJIONHUHA. DBONIOIUS —
JUTUTEIIbHBIA UCTOPUYECKUIN TIPOIIECC.

DBOJIIOIIMOHHBIE ~ TIPeoOpa3oBaHUsl  KUBOTHBIX W pacTeHUH.  YPOBHH
peoOpa3oBaHMiA

11




45

OcHOBHbIE 3aKOHOMEPHOCTH IBOJIIOINHU
3aKOHOMEPHOCTH OHMOJIOTMYECKOH OSBOJIONMUA B TPUPOAE: HEOOPATHMOCTD
mporiecca, MPOrpecCUBHOE YCIOKHEHUE (HOPM JKU3HHU, HEMPOrpaMMHUPOBAHHOE
pa3BUTHE KU3HH, JANTAIUHU, TIOSBICHNE HOBBIX BHJIOB.

JlabopaTopHas padora Ne 5
«IIpucnocobIeHHOCTh OPraHU3MOB K Cpejie OOMTAHUS)

46

Yei0BeK — NMPeACTABUTEb (KUBOTHOTO MUPA
Opomrouus npumartoB. Pannue npenku npumaroB. ['omuHuzbl. CoBpeMEHHbIE
4eJI0BEKOOOpa3HbIe 00€3bsTHBI

47

IBOJIOIHOHHOE NPOUCXO0KIeHHE YeJI0BeKa

Haxomnnenne ¢akToB 0 HPOMCXOXKACHWU 4YenoBeka. JlokasaTrenbcTBa poOJICTBA
YeJoBeKa M JKUBOTHBIX. BakHelmne OCOOEHHOCTH OpraHuM3Ma 4YesloBeKa.
[IposiBiieHe OWOJIOTHYECKUX W COLNUAIBHBIX (DAKTOPOB B HUCTOPHYCCKOM
MpoIiecce MPOUCXOXKIEHUsT dYenoBeka. OOIecTBeHHBIM (COIMaNbHBIN) 00pa3
JKU3HU — YHHUKQJIBHOE CBOMCTBO YEJIOBEKA

48

Pannue 3TalbI IBOJIIOLUU yeJi0oBeKa
Pannue npeaku venopeka. [lepexoa Kk MpAMOXO0KICHUIO — BBIJIAIOIIMKCS dTaIl
sBOIONMKM  YenoBeka. CTajuu aHTPOIOTEHE3a: MPEIIIECTBEHHUKH, YeJIIOBEK
YMEJBI, JPEBHEUIINE JIFOAU, IPEBHUE JIFO/IH, COBPEMEHHBIN YEIOBEK

49

IHo3anue JTaIBbI IBOJIIOLHHU YyeJI0BeKa
Pannue HeoaHTpombl —  KpoMaHbOHIBL ~ OTIMYMTENBHBIE  MPU3HAKU
COBPEMEHHBIX JIIOJeH. buoconmanpHas CyniHOCTh 4YelnoBeKka. BimsHue
COLIMANIbHBIX (PAKTOPOB Ha JIEHWCTBHE E€CTECTBEHHOTO OTOOpa B HCTOPHYECKOM
pa3BUTHUH YEJIOBEKA

50

YesoBeuyeckne pachbl, HX POJACTBO U MPOUCXOKIEHHE
UYenosek pazymubiii — nonuMopdubeiii Bua. [lonstue o pace. OCHOBHBIC THIIBI
pac. [IpoucxosxaeHue u poJcTBO pac

51

Yes10BeK Kak kuTeIb OHoc(epbl U €ro BIUsSTHUE HA IpUpoay 3eMJu

UYenoBek — sxutenb 0nocdepsl. BausHaue yenoBeka Ha Ouocdepy. YcClIoKHEHNE
¥ MOIIHOCTh BO3JICUCTBUS deloBeka B Onocdepe. CoxpaHeHHE KU3HU Ha 3emIie
— IJIaBHAsl 33/1a4a YeJI0BEeYEeCTBa

52

O0o0menne W cucreMaTH3alus 3HAHUIA 1O TeMe «3aKOHOMEPHOCTH
NMPOMCXOKIEHHs] U PAa3BUTHS KU3HHU HA 3emiie»

Tema 5. 3aK0HOMEPHOCTH B3aMMOOTHOIIIEHUIT OPraHu3MoB U cpeanbl (14 1)

53

YciaoBus Ku3HH Ha 3eMJie

Cpenpl )KM3HA OpraHU3MOB Ha 3emJie: BOJIHAsI, HA3EMHO-BO3IYIIIHAsI, TTIOYBEHHAS,
OpraHu3MeHHas1. Y CJIOBUS KU3HU OPTaHU3MOB B Pa3HBIX cpeliaXx. IKOJOTUUECKHE
(hakTOphI: AOMOTUYECKHE, ONOTHYECCKUE U aHTPOIIOTCHHBIC
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OO0uue 3akoHbI AeiicTBUS (PAKTOPOB Cpe/ibl HA OPraHU3MbI

3aKOHOMEPHOCTH JEUCTBUA (PAKTOPOB CpeAbl: 3aKOH ONTHUMyMa, 3aKOH
He3aMEeHUMOCTH ¢akTopa. BrusHue skonornyecknx (hakTopoB Ha OPraHU3MBI.
[leproIMYHOCTH B JKU3HU OpraHu3MoB. DOTONEPHOIN3IM
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IIpucnoco0ieHHOCTH OPraHu3MoOB K  JeicTBUI0O (aKTOPOB  cpeabl
[Ipumepsl  mpucnocoOneHHOCTH  opraHu3MoB. [loHsTne 00 ajganTanu.
PaznooOpasue amanrtanuif. IlonsTHe O >XuM3HEHHOM (opMe. DKoIOTHYECKHE
I'PYIIIBI OPraHU3MOB
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Bbuornueckue CBSI3HU B npupoae
buotnyeckue cBsi3u B MPUpPOJE: CETU MUTAHUS, CIOCOOBI JOOBIBAHUS MHUIIIH.
B3aumoneiicTBue pasHbIX BHAOB B MPHUPOJAHOM COOOIIECTBE: KOHKYpPEHIIHS,
MyTyaJlu3M, CUMOUO03, XUITHHYECTBO, MapasuTu3M. CBs3M OpPraHU3MOB Pa3HBIX
BHJIOB. 3HAUCHHUE OMOTUYECKHIX CBSI3EH
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B3anMocBsI3M OpraHu3MoB B NOMYJISIMA
[Momynsmust kak ocobast HaOpraHU3MEHHas cucTema, (opma CYIIeCTBOBAHHS
Buja B npupoje. Ilonstue o nemorpaduyeckoil 1 MpOCTPAaHCTBEHHON CTPYKTYpe




MOMYJIAIHUH. KommuecTBeHHBIE TTOKa3aTelIHn NnomyJjsauuu:  4YUCJICHHOCTL U
IIJIOTHOCTB
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DYyHKIUOHUPOBAHKE NONYJIALMI B IpUpoae

Jlemorpaduueckie XapaKTEPUCTHKH TOIMYJSAIUH: YUCIEHHOCTh, IJIOTHOCTD,
POXKAAEMOCTb, CMEPTHOCTD, BBDKMBAEMOCTb. Bo3pacTHas CTpyKTypa MOIYJIALNH,
noyioBass CTpykrypa mnomymsuuu. [lomynsimust kak Owocucrema. JluHamuka
YUCJICHHOCTH U IJIOTHOCTU NONYJISUU. Peryisnus 4ucIeHHOCTH NOIYJISIUI
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IIpupoaHoe coo01IeCTBO — OMOTe0LEH03

[IpupoaHOE COOOIIECTBO KaK OMOIICHO3, €0 SIPYCHOE CTPOCHHE, YKOJIOTUUYCCKUE
HUIIIHW, IIHIIEBBIC LOCINKWM KW CCETHU IIMTAaHUA. FJIaBHBIﬁ HpI/I3HaK HpI/IpOI[HOFO
coo01ecTBa — KpPyroBOPOT BEIIECTB U MOTOK 3Hepruu. lloHsTtue o Ouorore.
Posb BUI0B B OMOI[€HO3€E
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Buoreoneno3pl, 3xocucTeMbl U 6nochepa

DKocucTeMHasi OpraHu3alusi >KUBOM NpuUpojbl. DYHKIHMOHAIBHOE pa3InyMe
BHJIOB B DKOCHCTEMaX (MPOU3BOIUTENH, MOTpeduTenu, paznaratenu). OCHOBHbIE
CTPYKTYPHBIE KOMITIOHEHTBI 3KOCHCTEMBI. KpyroBopoT BEIIECTB U IPEBPALLECHHUS
SHEpPrud — OCHOBHOW Mpu3HaK »KocucteM. buochepa — riolanbHas
skocuctema. B.W. Bepnanckuii o Ouocdepe. KoMnoHeHTsI, XapakTepu3yroume
COCTaB M CBOMCTBa OMOCHEpHI: JKUBOE BEIIECTBO, OMOTEHHOE BEIECTBO, KOCHOE
BEIIECTBO, OMOKOCHOE BenlecTBO. PoJib :KUBOTO BelecTBa B Ouocdepe
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Pa3BuTHE U CMEeHA MPUPOIHBIX COOOIECTB

Camopa3zBuTHe OHOreoLeHO030B U UX cMeHa. CTaauu pa3BUTHs OMOTEOLIEHO30B.
[lepBuuHbIE U BTOpPUYHBIE CMEHBI (CYKLIECCUH). YCTOMYMBOCTH OMOTEOLIEHO30B
(axocucreM). 3HaUeHHE 3HaHUN O CMEHE MPUPOIHBIX COOOIIECTB
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MHuoroo0pa3ue 0MOreoeHo30B (AKOCUCTEM)

O06o0menre paHee M3y4eHHOTO MaTepuana. MHOTooOpa3ue BOIHBIX YKOCHUCTEM
(MOpCKHMX, TPECHOBOAHBIX) M HA3eMHBIX (€CTECTBEHHBIX U KYJIBTYPHBIX).
ATpoOHOTEO1IeHO3bI (arpOAIKOCHUCTEMBI), KX CTPYKTYpa, CBOMCTBA U 3HAYCHUE IS
YeJI0BEKA U MPHUPOJIbI
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OcHOBHBbIE 3aKOHbI YCTOMYMBOCTH KMBOM NMPUPOABI

[IMKIMYHOCTh MPOILECCOB B  JKOCHUCTEMAX. YCTOMYMBOCTH  MPHUPOIHBIX
skocucTteM. [IpuunHbBl yCTORYMBOCTH IKOCHCTEM: OMOJIOTHYECKOe pa3HooOpasue
U CONpPsDKEHHAS YMCICHHOCTh UX BUOB, KPYTOBOPOT BELIECTB U MOTOK SHEPTUH,
LHUKIUYHOCTH MPOIECCOB
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JKoJIOTHYecKne npooIeMbl B ouocdepe. Oxpana MPUPOABI
O6001enue panee U3ydeHHOTro MaTepuaia. OTHOLIEHUE YeloBeKa K MPUpoJe B
uctopun 4yenoBeuecTBa. [IpoOnembl Ouochepbl: HCTOLIEHUE MPUPOTHBIX
pEeCypCoB, 3arpsi3HEHHE, COKpalleHrne OMOJIOTHYECKOTo pazHooOpasus. Pemenue
9KOJIOTHYECKUX MpobiemM Ouocdepsl: palloHAIbHOE HCIOJIb30BAHUE PECYPCOB,
OXpaHa MPUPOJbI, BCEOOIIee HIKOJIOTUYECKOEe 00pa3oBaHne HACETIEHUSI.
JlabopaTopHas padora Ne 6
«Ol1IeHKa KauecTBa OKPY)KAIOIIEH CpeIbl»
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IJKCKYpCHUS B IPUPOAY
«/3ydeHne 1 OnrMcaHne SKOCUCTEMbI CBOEH MECTHOCTH
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O606H_[6HI/IC u CHUCTeMaTH3allusg 3HAaHUHA 10 TEMeE «3aKOHOMepHOCTI/I
B3aMOOTHOIIICHUI OpraHnu3MoOB U CPECAbD»
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