IHosicHuTEeILHAA 3aIIUCKA

Pabouas mporpamma paspaboraHa Ha OCHOBE MporpaMmMbl «OCHOBBI 00IIEH OHOTOTHID IS
ob1eodpazoBarenbHbIX yupexaenuii (aBropsl:M.H.ITonomapesa, H.M.Uepnosa, 201 1r.;
aBTopckas nuHus [lonomapesoii 1.11.) B cooTBeTcTBHM ¢ (heaepaabHbIM KOMIIOHEHTOM
rOCy/IapCTBEHHOT0 00pa30BaTEIILHOTO CTAHIAPTa 00IIEro 00pa30BaHMsI 0 OUOJIOTHH,
00s3aTeNbHBIM MUHUMYMOM COJIEP’KaHUs OCHOBHBIX 00pa30BaTENIbHBIX IPOrpaMM,
TpeOOBaHUSMHU K YPOBHIO MTOATOTOBKU BBITYCKHUKOB OCHOBHOM MIKOJIBI(2004T).

N3ydeHnune 0M0JI0THM HANIPABJIEHO HA IOCTHKEHHUE
cJIeYIOIIUX LeJieii:

e OCBOCHHE 3HAHMU O )KMBOU NPUPOJIE U NMPUCYIIUX €1 3aKOHOMEPHOCTSIX

e OBJIQ/ICHHE YMEHMSAMH [IPUMEHATh OMOJIOrMYECKUE 3HaHUs, paboTaTh C
OMOJOrHYECKUMHU TPUOOPAMU, UHCTPYMEHTAMHU, CIIPABOYHUKAMH, IPOBOIUTH
HaOro1eHus 32 OMOJIOTMYECKUMH 00BEKTaMH, OMOJIOTHYECKHE IKCIIEPUMEHTBI

e Ppa3BHTHE II03HABATEJbHBIX HHTEPECOB, HHTE/IEKTYAJIbHBIX H TBOPYECKHX
crocodHocTeMl

e BOCIHMTAHHE [TI03UTUBHOIO LICHHOCTHOI'O OTHOLIEHHUS K KUBOI MpUpPOE, COOCTBEHHOMY
3I0POBBIO, KYJIBTYPbI IOBECHUS B IIPUPOJIE

e HCHOJb30BaHUE NPHOOPETEHHBIX 3HAHUI U YMEHMII B IOBCeIHEBHOI KU3HU

38.,[[21‘11/[, peuIacMbIC B IIPOLECCC 06yquI/m OMOJIOTruu:

- (hopMUpOBaHME Y NIKOJIBHUKOB €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUSI, OCHOBAHHOT'O Ha
MOHMMAHNUU B3aUMOCBSI3H 3JIEMEHTOB KUBOW U HEXXMBOW MIPUPOJIbI, OCOZHAHUU YeJIOBEKa KaKk
4aCTU NPUPOJIBI, TPOTYKTA IBOJIIOIUH KUBOM IIPUPOLBL;

° q)OpMI/IpOBaHI/IC Y HMIKOJIbHUKOB 3KOJIOT'MYCCKOT'O MBIIIJICHU A,

- IpHOOpETEHNE MIKOJIbHUKAaMU OTbITa Ppa3HOOOPA3HON MPAKTHUUECKOH 1EATEIbHOCTH, OIbITa
MIO3HAHMS U CAMOITO3HAHUS B IIPOLIECCE U3YUYECHUS OKPYIKAIOILET0 MUPA;

e  BOCIIMTaHHUE IPAKJAHCKOM OTBETCTBEHHOCTH M NIPAaBOBOI'0 CAMOCO3HAHMSI,
CaMOCTOSITEIbHOCTH ¥ MHUIIMATUBHOCTH yJalllUXCsl Yepe3 BKIOYEHHE UX B MIO3UTHBHYIO
CO3UJATEIBHYIO SKOJIOTMUECKYIO AESITEIbHOCTD;

e CO3JaHHUE YCJIOBUH JI1 BO3MOXKHOCTH OCO3HAHHOTO BHIOOpA MHIUBUYalbHON
00pa3oBaTeNbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH MOCIey0IEMY IpOopecCHOHATTLHOMY
CaMOOIIPE/IEJIEHUIO.

B ¢denepanbnom 6a3ucHOM yueOHOM I1aHe Jist 00111€00pa30BaTEIbHBIX YUPEKICHUN
Poccuiickoii @eneparuu npemycMaTpruBaeTcs BblIelIeHne 68 yacoB Ha W3y4eHne ONOJIOTHH B 9
KJ1acce.

B cooTBercTBUU ¢ 00pa30BaTENbHOM MPOrpaMMON YUpEXIeHHs B yueOHOM IJIaHE IIKOJIbI Ha
2014/2015 y4eOnblit ro Ha M3ydeHHe OnoIoruy B 9 kiacce oTBeieHO -68 acoB (35 yueOHBIX
HEJIeNN), U3 pacueTa 2 yaca B HeJleIo.



N3zyuenne kypca «OCHOBBI 00111e# OMOIOTHM» TPOBOAUTCS B TE€UEHUE OAHOTO YUeOHOTO roja B 9
KJ1acce. 3T0 00YCIIOBIIEHO TEM, UTO JJIs JOCTHXKEHHS 6a30BOTO YPOBHS OMOJIOTUUECKOTO
00pa3oBaHus HEOOXOIMMO TOOUTHCS OMPEAETICHHON 3aBEPIIEHHOCTH 3HAHUHM 00 YCIOBHUAX
AKHU3HH, O pa3HOOOpa3uK OHOCHCTEM, 3aKOHOMEPHOCTSIX ’KMBOM MPUPOJIBI U O 3aBUCUMOCTSIX B €€
nporieccax u sBICHUsX. XOTS B CO/IEpIKaHUE Kypca BKIFOUEHBI OCHOBBI Pa3lIMYHBIX 00J1acTen
OuoJI0TNH, €ro OTIIMYAET LEIIOCTHOCTh, IIOCKOJIBKY INIABHOW UEel SABIISIETCS BblACICHUE
3aKOHOMEPHOCTEW UCTOPUYECKOTO PA3BUTHUS M Pa3HOOOpa3Hsl )KU3HHU Ha 3eMie,
B3aMMO3aBUCUMOCTEHN 3TUX IIPOLIECCOB U POJIM UX B KYJbTYpE UEIIOBEUECTBA.

Coaep:xanve y4e0HOW nMporpaMMbl .

IIporpamma paccuuTana Ha 68 yacoB, 2 yaca B He/eJIo.
1. BBenenue B ocHOBBI 0011eii onosiorum (3 4).
buomnorns — HayKa O JKUBOM MUPC.
Pa3noobpazue u ob1miue cBoiicTBa )KUBbIX OpraHu3MoB. [Ipu3Haku KUBOT0: KIETOUHOE
CTpOCHHUE, OOMEH BEIECTB U PEBPAICHHE YHEPTUH, Pa3ApakKUMOCTh, TOMEOCTa3, POCT,

Pa3sBUTHUC, BOCIPOU3BCACHHUC, IBMIKCHUC, aallTallus.

Mmuoroo6pasue Gpopm KU3HU, UX POJIb B MPUPOJE. Y POBHU OpraHU3AINH KUBOU MPUPO/IBL.

2. OcHoBbl yueHnus o kierke (10 4.)
Kpatkuit 5kCKypc B UCTOPHIO U3Y4EHHMS KIETKH. L{uTonorus — Hayka, H3ydaromast KIeTKy.
Knerka kak OCHOBHas CTpyKTypHast U ()yHKIIMOHAJIbHAS €MHULIA OPTaHU3MOB.

Pa3zHoo0Opa3ue KJIeTOK: 3yKapuOThl U IPOKApUOTHI, aBTOTPOGBI U reTepoTpodsl (Ha mpUMepe
CTpOEHUS KJIETOK KUBOTHBIX U pacTeHuil). Bupycsl — HekiieTouHas popma sKU3HHU.

XUMHUYECKUN COCTAB KJIETKHU: HEOPTAHMUECKUE U OPTAHMYECKHUE BEIIECTBA, UX pa3HOOOpa3ue u
cBolicTBa. Bosa u €€ posb B KieTKax. YTJIEBOABI, )KUPHI U JTUNNABI. bellku, aMUHOKHUCIIOTHI.
Crpykrypa u QpyHKIIUN ONKOB B KieTke. DepMeHTHI, X poib. HyKII€eMHOBBIE KHUCIOTHI, UX
CTpYKTypa U QpyHKuuu. Mexanusm camoyasoenus JJHK.

Crtpoenne xietkn. Ctpoenue u pyakuuu siapa. Ctpoerue xpomocoM. [{uTomiazma 1 OCHOBHBIE
OpTraHoUbI, X (QYHKIIUU B KIIETKE.

OOmen BCIICCTB U MPECBPALICHUEC SHCPI'UU — OCHOBA KU3HCACATCIIbHOCTH KIICTKU.

buocunTes Oenka B kieTke. buocuHTtes yrineBonoB B kieTke (porocunrtes). Ponb murmenrta
xnopodumia. KocMuueckast posb 3€J1EHBIX PACTCHHIA.



ObecnieueHne KJICTKU 3HEPTUeH B mporiecce aAbixanus. Bo3aelictBue pakTopoB BHELIHEH cpebl
Ha MPOLECCHI B KIIETKE.

Jlabopamopnas paboma:
1. «CpasHenue pacmumenbHOU U HCUBOMHOU KILEMKUN.
IMocie u3yyeHns TeMbl y4alUMCS CJIeyeT:
3HATh: — OOIIME MPUHIIUITBI OPTraHU3AIMH KUBBIX CYIIECTB;
000CHOBBIBATH: — BBIJICTICHHUE IBYX (DOPM KIIETOYHOUW OpraHU3aIuy;

AHAJIM3UPOBATL: - TOMOJIOTHIO B CTPOCHHHU U )KU3HCACATCIIBHOCTH Pa3IMYHBIX
9YKAPpUOTUUCCKHX KIICTOK;

XapakTrepu3oBaThb: 4aCTU KJICTOK.

3. Pa3MHoOKeHHe 1 HHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB (OHTOreHe3) (54)
Tunsl pa3MHOKEHUSI OPraHU3MOB: MOJIOBOE U Oecrosioe. BereraTuBHOE pa3MHOKEHHE.

Jlenenue KIeTKu SyKaproT. KIleTOYHbII IUKIT: MOATOTOBKA KJIETKHU K AeleHuto (MHTepdasa),
MUTO3 U ero (a3bl. [leneHne KIeTKH MPOKapHoT.

CYH_IHOCTB Meiio3a. OcoOEHHOCTH IOJIOBBIX KIIETOK. OHJ'IO,Z[OTBOpeHI/IC. CYIJ_[HOCTB 3UI'OTHI.
buonormueckas POJIb ITOJIOBOI'O U OecnoJioro crocodoB PASMHOXKCHUA.

OHnToOreHes u ero 3ransl. IMOPHOHAIBHOE U TOCTAMOPHOHAIBLHOE Pa3BUTUE OPTaHU3MOB.
Bausinue dakTopoB cpesibl Ha OHTOreHe3. BpeaHoe neiicTBre ankoross, KypeHus U HApKOTUKOB
Ha OHTOT€HE3 YeJIOBEKa. DKOJIIOTUIECKOE COCTOSIHIE TEPPUTOPUH MTPOKUBAHUS U 3I0POBBE
MECTHOT'O HaCeJCHHS.

Jlabopamopnuvie pabomoi:

2. «Onmoeenes na npumepe ueemkoebzxpacmeﬁuﬁ».

ITociie u3yyeHHs1 TeMbl y4AIMMCS CJIEAyeT:
3HATh: - OMOJOrHYECKOE 3HAUEHUE OIIOJOTBOPEHUS, POJIb 3UTOTHI;
XapaKkTepu3oBaTh: - 1IBa OCHOBHBIX THUIIA PA3MHOXKCHUS,

MOHMMATh: - CYTh MUTO3a U ME03a;
00BSICHATB: - IPOLIECCHI KIIETOYHOTO JICJIEHUS U €r0 OMOJIOTHYECKOE JeTICHHE;

MO3HAKOMMTLBLCHA: - C OTallaMH OHTOI'CHE3a.



4. OCcHOBBI YUeHHS 0 HACJIEACTBEHHOCTH U U3MeHUYnBOCTH (11)

Kpatkuii 3kckypc B UCTOpUIO TeHeTUKH. OCHOBHBIC TIOHATUS TCHETUKH: T€H, T€HOTHUII, PEHOTHII,
HACJEJICTBEHHOCTh, '3MEHYMBOCTh. 3aAKOHOMEPHOCTH U3MEHYUBOCTH OPTaHU3MOB.

3aKOHOMEPHOCTH HACJIEI0BaHUs IPU3HAKOB. [ eHeTnueckue axcnepuMenThl [.Menaens. 3akoH
enHO00pa3us THOPUA0B MEPBOro MOKOJIEHU. 3aKOH paculenaeHus. JJoMMHaHTHbIE U
peliecCUBHbIE IPU3HAKU. ['OMO3UTOTHI U FE€TEPO3UTOTHI.
XpoMocoMHasl TEOpUsl HACJIECTBEHHOCTH. B3anMoelicTBrE T€HOB U MX MHOKECTBEHHOE
neicreue. Onpenencnue nona. Hacieqosanue Npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.
HacnencrBennsie 00s1e3HN YenoBeKa. 3HaUCHHE TCHETUKU B MEUIIMHE U 3IPaBOOXPAHEHHH.
3aKOHOMEPHOCTH U3MEHUYHUBOCTH. BU1bl ©3MEHUYMBOCTHU: HACJIECTBEHHAS] U HEHACJIEICTBEHHASI.
['enoTunuyeckas (KOMOMHATUBHAs U MyTallMOHHAs) U3MEHUYMBOCTh. MoanduKalmoHHas
M3MEHYUBOCTb. OHTOreHeTUYeCcKass U3BMEHYUBOCTb. [[prunHbl n3MeHunBocTH. OnacHocTu
3arpsi3HEHUS IPUPOJHON cpelpl MyTareHaMu. OCHOBHBIE I10KA3aTeIN COCTOSIHUS OKPYKAIOLIEH
CpeJibl U TJIaBHBIE SKOJIOTMYECKHE MPo0ieMbl perruoHa. MiHauBu1yanbHble 0COOEHHOCTH
3JI0POBbS U CIIOCOOBI MPEAYNPEXICHUSI BO3MOKHBIX 3a00sieBaHMii. Mcrionb30BaHne MyTaluii
JUTS BBIBEJICHHSI HOBBIX (hopM pacTenuid. ['enernueckn moaudunmupoBanusie opranu3msl (MO,
TpaHcrensl). 3Hauenne [ MO.

[Tonsitre o renodoume. [ToHsATHE 0 TeHETUYECKOM OMOPa3HOOOPA3HH B IIPUPOJIC.
Jlabopamopnuvie pabomoi:

4. Pewenue cenemuyeckux 3a0au.

5. «Buiaenenue eenomunuyueckux u peHomunuieckux nposieHull y ocoobelii auoa (unu copma),
APOU3PACMAIOWUX 8 HEOOUHAKOBBIX YCILOBUSAXY.

6. ((Hs’yqeﬁue USMERYUBOCMIU Y OP2AHU3MOB).

ITocae H3YyYCHUSA TEMbI yIallIUMCH CJICAYET:
3HATDb: - TUIILI HACJICAOBAHWA ITPU3HAKOB;
XapakTepu3oBaThb: - pOJjib HACJICACTBECHHOCTU U UBMCHUYMUBOCTHU OPraHU3MOB B JKUBOM mpupoae;
00BICHSATD: - OCHOBHBIC ITOHSITHS T'CHCTUKU,

OMUCBIBATDL: - MCXAaHU3M OIIPEACIICHUS I10JIa.



5. OCHOBBI ceIeKIIUM PacTeHUi, )KHBOTHBIX 1 MUKPOOPTaHU3MOB (54)

['eneTnyeckue OCHOBBI CEIEKIIUU OPTaHU3MOB. 3a/1a4l U METO/IbI CEJICKIIUU. YUeHHE
H./M.BaBuioBa o neHTpax MHOT0OOpa3us ¥ MPOUCXOKICHUSI KYJIbTYPHBIX PACTCHUM.

JocTkenus cenekuun pacteHnidi. OCOOEHHOCTH METOJIOB CEJICKIIMU )KUBOTHBIX. JlOCTHKECHUS
CEJICKIINH KUBOTHBIX. OCOOEHHOCTH pernoHabHOU (iiopsl u aynsl. Mcropuueckue
0COOEHHOCTH Pa3BUTHS CEIBCKOTO XO35UCTBA Y paa.

OcHOBHBIE HaMPaBICHUS CENEKIIMA MUKPOOPTaHu3MOB. KiieTouHas nHxxeHepust u €€ poJib B

MUKpOOHOJIOruYecKoi npombiiieHHOCTH. [lonarue o 6norexnosnoruu. KyiabTypa KiieTok u
TKaHEW pacCTeHUM U KUBOTHBIX.

ITocJie u3yYeHHs1 TeMbl y4AIMMCSH CJIEAYyeT:
3HATh: - TCHETHYECKOEe 000CHOBaHME CEJICKIIUU HOBBIX OPraHU3MOB;
00BSICHATB: - 3HAYEHNE HEPOJCTBEHHOI0 U OJIM3KOPOJICTBEHHOI'O CKPEIINBAHUS;
XapaKTepu30BaTh: - MexaHu3M co3aanus rudpunnoit JJHK y mukpoopranusmos;

MOHUMATh: - OCHOBHBIC OCOOEHHOCTH CCIICKIIUHN paCTeHHﬁ, JKUBOTHBIX, MUKPOOPTaHU3MOB.

6. IlpoucxoskaeHue ;KU3HU U Pa3BUTHE OPraHUYecKoro mupa (54)

[IpencraBieHyst 0 BOSHUKHOBEHUH JKU3HU Ha 3eMJI€ B UICTOpUU ecTecTBO3HaHUs. Teopus A.U.
OnapuHa 1 coBpeMeHHas TEOpHsI BOSHUKHOBEHMSI )KU3HU Ha 3eMIIE.

[TosiBneHre NepBUYHBIX )KUBBIX OPraHU3MOB. 3apoaeHue oOMeHa BelecTB. Bo3HMKHOBEHNE
nepegavn HaciencTBeHHOCTU. [Ipennonaraemas retepoTpopHOCTh NEPBUUHBIX OPTraHU3MOB.
PanHee BO3HMKHOBEHHUE (POTOCHMHTE3a U OMOJIOTHUECKOTO KPYrOBOPOTA BEIIECTB. ABTOTPO(BI,
reTepoTpodnl, CAMOUOTPOQHI.

DBOJIONHS TTPOKAPUOT U DYKApUOT. BiusiHUE )KUBBIX OPTraHU3MOB Ha COCTaB aTMOC(EPHI,
0CaJIOYHBIX MOPOJ; yuacTue B GOPMUPOBAHUN TIEPBUUHBIX MTOYB.

Dranbl pa3BUTH KU3HU Ha 3emiie. OCHOBHBIE MPUCTIOCOOUTENIbHBIE YePThI HA3EMHBIX PACTEHUH.

OBoronMs Ha3eMHBIX pacTeHUu. OCBOEHUE CYIIH )KUBOTHBIMU. OCHOBHBIE UYEPTHI
MPUCTIOCOOIEHHOCTH JKUBOTHBIX K Ha3eMHOMY 00pa3y xu3HU. OCOOEHHOCTH peruoHaIbHOM

Giopsl U payHbI.

[TosiBnenue yenoBeka. BiansHue yenoBedeckoil 1esTeIbHOCTH Ha TPUPOIY 3eMITH.
ITocse u3ydyeHus TeMbl y4alIUMCS CJIeyeT:

3HATh: - COBPEMEHHBIE MTPEJICTABIICHHS O MMPOUCXOKICHUN )KU3HH Ha 3eMIIE;

Ha3bIBATb: - 1BA OCHOBHBLIX 3Tallda B IPOUCXOXKICHUNU U Pa3BUTUHN JKU3HU HA 3CMJ'IG;



00BSICHSATH: - KaKHe YCIOBUS 00ECIIeYHIIN BOSHUKHOBEHHE KU3HHU Ha ApeBHEN 3emIie;

XapaKTepU30BaTh: - 3Tarbl JOPMHUPOBAHUS TIEPBBIX OPraHU3MOB Ha 3eMIie.

7. Ydenue 00 3BoJionnu (9)

OcHoBHbI€e no10keHus Teopun Y.J/{apBrHa 00 3BOJIIOLUU OPraHUYECKOTO MUpA.
HckyccTBEeHHBIH OTOOP U €r0 poJib B CO3IaHUH HOBBIX (hopM. I3MEHYMBOCTH OPraHU3MOB B
IPUPOIHBIX YCIOBUAX. JIBUKYIIME CHIIbI SBOJIIOLMU: HACIEICTBEHHOCTh, U3MEHYMBOCTh, OOpb0a
3a CyIIeCTBOBaHHE, €CTECTBEHHBIN U MCKYCCTBEHHBIH 0TOOp. [IprcrnocobaeHHOCTh Kak
pe3yibTaT eCTeCTBEHHOT0 0TO0pa. OTHOCUTENIBHBIN XapaKTep MPUCIIOCOOIEHHOCTH.
MHuoroo0pasue BUJOB — pe3yibTaT 3BOIIOIHHA. OCOOEHHOCTH pEernOHATBLHON (IIOpHI U (hayHbI.
CoBpeMeHHbIE NTPeJICTaBIEHUS 00 IBOJIIOLUN OPraHUYECKOI0 MUpa, OCHOBaHHbIE Ha
NoMysIIHOHHOM npuHImne. [lonymsinus kak Gopma cymmecTBOBaHUS BUAA U €TUHHIIA
9BOJIIOLIUH. DJI€MEHTapHbIA MaTeprai U (PaKTOPbI FIBOJIIOLUH.

ITponeccel BunooOpa3oBanus. [IoHsTHE O MUKPO3BOIIOLMY U MaKpO3BOJItOLMHU. buonornueckuit
nporpecc U Ouonorndeckuii perpeccc. OCHOBHBIC HAPaBICHUS BOJIIOLUH: apOMOpdo3,
uavoagantanys, geresepanns. OCHOBHbIE 3aKOHOMEPHOCTHU HBOJIIOLIHH.

Bnusinue nedrenabHOCTH 4eI0BeKa Ha MUKPO3BOJIIOLMOHHBIE TIPOLIECCHI B MOMYJIALUAX.
[TpoGyieMbl HCUE3HOBEHUS M COXPAaHEHUS PEIKUX BUI0B. LIeHHOCTh OMOI0rHUecKoro
pa3Ho0Opa3us B ycTOMUYMBOM pa3BUTUU Npupoabl. HaydHo 000CHOBaHHBIE CIIOCOOBI IPOSBICHUS
3a00TBI O COXPAaHEHUH PACTUTEIBHOTO U )KMBOTHOIO MUpa. OTBETCTBEHHOCTh KaXKJI0T'0 YEIOBEKa
3a COCTOSIHUE OKPY’KaIOIEH Cpeibl U YCTOMUNBOCTD IKOCUCTEM.

Ikckypcusa: 1. «llpucnocobnennocms opeanuszmos Kk cpede 0oumanus u ee OMHOCUMeNbHbll
xapaxmepy.

IHocne n3yyeHus TeMbl y4alIUMCH CJIeyeT:
3HaTh: — yueHue Y. JlapBuHa 00 BOJIIOIUH, €TO Pa3BUTHUE;
XapaKkTepu3oBaTh: — JBUKYIINUE CUJIBI SBOJIOINH;

— I'NIaBHBIC HAITPABJICHUS 3BOJTIOHUU OPTaHUYCCKOT0 MHPA,
- BUJ, €70 KPUTEPHH;

000CHOBBIBATH: — TPUYUHBI MHOTOO0OPa3us BUAOB U MIPUCIIOCOOTICHHOCTh OPTaHU3MOB K Cpejie
0oOuTaHHUS;

BbISIBJIATB: — OCHOBHBIC apOMOP(i)OSI)I B DBOJIIOIIMH PACTUTCIIBHOTO U )KUBOTHOI'O MHpPa,
— [IPUYUHBI BBIMUPAHHUA BUIOB,
NPUMEHATDb SHAHMUA: — O IBIKYIIUX CHUJIaX 3BOJIIOIIUU,

O0BSACHATD: — mponecCbl BOBHUKHOBCHU HpHCHOCO6HCHHI>i n O6p8.30BaHI/I$I HOBBIX BHUJOB.



8. [Ipoucxoxaenne yejoBeka (aHTponorenes) (74)

MecTo 4enoBeka B CHCTEME OpPraHu4€CcKoOro Mupa. YetoBek Kak BHUA, €ro CXoacTBO C
JKHBOTHBIMH U OTJIHYHUA OT HHUX.

Jloka3zaTenbCcTBa HBOIIOIIMOHHOTO MMPOUCXOKICHHS YEJIOBEKA OT )KUBOTHBIX. Mopdonornueckue
U GU3HOJNIOrMYECKUEe OTINYUTEIbHBIE 0COOCHHOCTH YesioBeKa. Peub kak cpelicTBO O0IIeHus y
moned. buocormanbHas CylHOCTh YelloBeKa. B3anMoCBsI3b COIMAIbHBIX U TPUPOTHBIX
dakTopoB B 3BoJtOLMHY YenoBeka. ConnanbHas U IPUPOAHAS Cpesia, aanTanus K Hell yeaoBeka.
YenoBeueckue pachl, UX POACTBO U MPOUCXOKIeHUE. UenoBeK Kak eIUHbII OMOJOTHYECKHUI BHI.
JBI>KyIIIME CUITBI M 3TAIlbl YBOJIIOIIMHU YeJIOBEKA: IPEBHEHIIINE, JPEBHUE U COBPEMEHHbIE JIIO/IH,
cta”oBleHue YenoBeka pazymMHoro. UenoBek Kak >kUTeIb OMOCEpPHI U €ro BIUSHUE HA IPUPOIY

Semin.

OcHoBHbIE CIOCOOBI B3aUMO/ICHCTBUSA YeNIOBEKa C MPUPOIHOIM cpenoil Ypana. OTBETCTBEHHOCTh
Ka)KJ0r0 YeJIOBEKa 32 COCTOSIHUE OKPYIKaIOLEH Cpe/ibl U YCTOMUHUBOCTh 3KOCUCTEM.

ITocae U3YYCHUSA TEMbI yYalllUMCH CJICAYET:
3HATb: — MIPOHUCXOXKIACHUC YCIIOBCKA,
XapakTepu3oBaThb: — IBMKYIIHWEC CHJIbI AHTPOIIOICHE3A,
CPpaBHMBATDL: — OCHOBHBIE CTAAWHU aHTPOIIOI'€HE3a,
000CHOBBIBATb: — PacCoOBLIC pA3JIMIUA U UX IIPOUCXOKIACHHUC,
BbIABJIATH: — q)aKTOpBI 9BOJIFOUU COBPEMEHHOT'O YCJIOBCKA,

INPUMCEHATDb 3HAHUSA: — JIS BBIABJIICHUA AaHTUHAYYHOCTH I/II[GOJ'IOFI/Iﬁ pacusMa 1 CouajibHOro
JAapBUHHU3MA.

9. OcHoBbI 3k00rHH (15)

DKoorus — Hayka 0 B3aUMOCBSI351X OPraHU3MOB C OKpysKatolien cpenoi. Cpeaa — HCTOUHHUK
BEIIECTB, SHEpruu U nHGopmaruu. Cpenbl )KU3HU Ha 3emiie: BOJIHAs!, HA3eMHO-BO3/IyIIIHAs,
MOYBEHHAs, IPyTrUue OPraHru3Mbl Kak cpejia OOUTaHus.

Okonoruyeckue GakTopsl Cpebl: abMoTHYecKue, ONOTHYECKHE U aHTponoreHHble. OCHOBBI
3aKOHOMEPHOCTH JIEHCTBUS (aKTOPOB CPEIbl HA OPTaHU3MBI.

[Tprcnoco0aeHHOCTh OPTaHU3MOB K IEHCTBUIO OTIENIbHBIX (DAKTOPOB cpeibl (Ha mpuMepe
TEMIIepaTypbl U BIAKHOCTH): SKOJIOTUYECKUE TPYIIIBI UX )KU3HEHHBIE ()OPMBI OPTraHU3MOB;



CYTOUYHBIC U CC30HHBIC PUTMEI KU3HCACATCIIbBHOCTH OPraHU3MOB. buotnueckue cBsA3U B
npupoe. IKorornyeckoe OnopazHooOpasue Ha 3eMile U ero 3HaueHHe.

OcHOBHBIE OHATHSA FKOJIOTUU MOMYISIIHi. OCHOBHBIE XapaKTEPUCTUKH MOMYJISIIH;
POXKJ1a€MOCTh, BBDKMBAEMOCTh, YUCIEHHOCTh; IJIOTHOCTh, BO3PACTHAS U MOJIOBAsI CTPYKTYPA;
(GYHKIIMOHUPOBAHUE B IIPUPOJIE.

JluHamuKa 4uCICHHOCTH MOMYJSIUN B IPUPOJIHBIX coobIecTBax. buoTnueckue cBs3u B
pEryJiAluy YUCIEHHOCTH.

[TonsiTue o OuoleHo3€e, OMOreoIeH03e U SKOcUcTeMe. KOMIIOHEHTHI 9KOCUCTEMBI: TPOYLIEHTHI,
KOHCYMEHTBI, pelyLIeHTbl. KpyroBopoT BEIIECTB U IOTOK YHEPIHUH KaK OCHOBA YCTOMUMBOCTH.
Posb paznooOpasust BUIOB B yCTOMUMBOCTH OMOTEO1I€HO3a.

Pa3Butre n cMeHa GMOreoIieH030B. Y CTOMUMBBIC U HEYCTOHYMBEIE OHoreoneHo3bl. [lonsaTue o
CYKIIECCHH KaK TIPOIECCE Pa3BUTHS COOOIIECTB OT HEYCTOMYHMBBIX K YCTOWYMBEIM (Ha IpUMEPeE
BOCCTAHOBJICHHS Jieca Ha MECTE Tapy WJIM TMaiHu ). PazHooOpasne Ha3eMHBIX U BOJTHBIX
sKocucTeM. EcTecTBEHHBIE M MICKYCCTBEHHBIE OMOTe01IeHO3bI. MI3MeHeHUs B 9KOCHCTEMAax IMOJ]
BIIMSIHUEM JICATEIILHOCTH YeloBeka. Microprdeckue 0COOCHHOCTH Pa3BUTHS POMBIIIJICHHOCTH,
CEeJIBCKOT0 U JIECHOTO XO3sIICTBa Y palia, BIUSHUE HAa OKPYKAOIIYIO pupoay. McTounuku
nosyueHus: uHpopMauu 00 SKOJIOTUYECKON CUTyaluu B cTpane, CBepAIOBCKOM 001acTH.

buocdepa kak rinobanbHas skocuctema. Yuenue B.M.BepHaackoro o ponu KHUBOTO BEIIECTBA B
peoOpa3oBaHnU BEpXHUX cl0EB 3emin. bruonornueckuii KpyroBopoT BELIECTB U IOTOK 3HEPTUU
B Onocgepe. Ponb Ouonornyeckoro pazHooOpas3usi B yCTOMUMBOM pa3BUTHH OHOC(EpPHI.

DKOJI0TUs KaK Hay4yHasi OCHOBA PALlMOHAIILHOTO MCIIOIb30BaHUS PUPOIbI U BBIX0/1a U3
1J100aJIbHBIX KOJOIMUYECKUX KPU3HCOB. POsib GMOIOrMYecKOro 1 3K0JIOTHYecKOro 0opa3oBaHus,
POJIb HKOJIOTMYECKOM KYJIbTYphl YEJIOBEKA B PELLICHUU MPOOJIEMbl YCTONYUBOIO Pa3BUTHUS
npupozsl ¥ odiectBa. OpraHu3aniy U yUpexIeHUs Y pajia 3K0JIOTHYeCKOi HallpaBJIeHHOCTH.
DKOJIOTUYECKHE aKI[MH, TPOrPaMMbl, HAallpaBJIEHHbIE Ha COXPAaHEHHUE TPUPOJIbI POJTHOTO Kpast U
YIIYYILIEHHUS YKOJIOTHYECKOM cuTyaunu. [IoHuMaHne 310pOBbs KaK BBICILIEH LIEHHOCTU. YUET
NPUPOTHO-KIMMATHYECKUX 0COOEHHOCTEH Ypana Mpu OpraHu3alnu AesITeNbHOCTH 110
COXPaHEHMIO U YKPEIICHHUIO NCUX0(pU3NIECKOI0 3710pOBbs UenoBeKka. MlcTopuueckuil OnbIT U
TPaJULMU, 00ECTIEUUBAIOIINE COXPAHEHUE 3/10POBbs KuTene Ypana. OCHOBHbIE (haKTOPBI
MOBCEHEBHOM KU3HU, HETaTUBHO BO3/IEHCTBYIOIINE HA 3/10pPOBbE; CIIOCOOBI UX HEUTpaIU3alnu.

Jlabopamopuwvie pabomoi:
7. «IIpucnocobrennocms op2anu3mos Kk cpede 0oumanusy.
8. «Oyenxa kawecmaa okpyicaroueli cpeowl .

Ikekypeuu: 2. «Oyenka kauecmsa okpyxicaioujeli cpeovly.

ITocJie u3yyeHHs1 TeMbl y4AIMMCS CJIEAyeT:
3HATh: — YKOCUCTEMBI, UX CTPYKTYPHbIE KOMIIOHEHTHI;

XapakTepu3oBaTb: — IIPUYIHNHBI K0J1€0aHus YUCIEHHOCTH MOITYJIALUHA,



O0BSICHATB: — PETYJISALMIO YUCIIEHHOCTH KaK OCHOBY COXpaHEHMsI MOMYJISAIU;
CPaBHUBATB: — Y3KOCUCTEMBI U arpOCUCTEMBI, UX CTPYKTYPHBIE KOMIIOHEHTHI;
000CHOBBIBATB: — IPUUMHBI YCTOMYMBOCTH U CMEHBI 3KOCHUCTEM;

— KpyroBOPOT BELIECTB B DKOCUCTEME, €r0 3HAYCHUE;

BBISIBJISITh: — ITUIIEBHIE CBSA3M MEXTY TOMYJISAIUIMH PAa3HBIX BUIOB B IKOCUCTEME, MX
3HaUYCHHE;

NMPUMEHATDb 3HAHUA: — JUIA 00BSICHEHUS IMpHUYrH yCTOfI‘-IPIBOCTPI N CMCHBI 3KOCUCTEM.

Ilpeomemno-ungpopmayuonnan cocmagnaouas 0opa306anHoCmu:

e 3HaHHWE (MOHWMaHHE) MPU3HAKOB OMOJIOTHUECKUX OOBEKTOB: )KUBBIX OPIraHU3MOB; T€HOB
U XPOMOCOM; KJIETOK U OPraHU3MOB PACTEHHM, )KUBOTHBIX, TPUOOB U OAKTEpUIA;
MOMYJISIINI;, SKOCHCTEM U arpodKOoCcHCTeM; Onochepsl; paCTeHUH, )KUBOTHBIX M TPHOOB
VYpaina;

e 3HaHHWe (MOHMMaHME) CYIIHOCTH OMOJIOTHYECKUX MPOIECCOB: OOMEHA BEIECTB U
IpEeBpalleHHs] SHEPTUH, TUTAHUE, AbIXaHUE, BbIJICIIEHUE, TPAHCIOPT BELIECTB, POCT,
pa3BUTHE, PA3MHOKEHHUE, HACIEICTBEHHOCTh U U3MEHYUBOCTD, PETYJISLUS
AKHU3HEIEATEIIbHOCTH OpPraHu3Ma, pa3IpaKMMOCTb, KpYTOBOPOT BEIIECTB U IIPEBpAlllEHUE
SHEPrUM B IKOCUCTEMAX;

e 3HaHHUE OCHOBHBIX JIaHHBIX O PACIpPOCTPAHEHUU PA3IUYHBIX BUI0B 3aBUCUMOCTEH;

e 3HaHUE 3((HEKTUBHBIX CIIOCOOOB MPERYNPEKICHHS PA3INIHBIX BUIOB 3aBUCHMOCTEH;

e 3HaHue (IOHUMaHHE) OCOOCHHOCTEN OpraHu3Ma YeJIoBeKa, ero CTPOeHUs,
KHU3HEIEeATEIIbHOCTH, BbICIIICH HEPBHOM EATEIbHOCTH U OBEJICHUS; HEraTUBHbBIX
MOCJIECTBHSI PA3IMYHBIX BUAOB 3aBUCUIMOCTEN ISl ICUXO()U3UYECKOTO M COIMATBHOTO
3/10pOBbsI YeNIOBEKa; OOLINX U CrIelUPHUUECKUX A Ypasla METOJIOB COXPAHEHUS U
MOCTOSTHHOTO YKpeIieHus1 (PU3MUECKOTO 3/J0POBbS; HEMPUATHE PAa3INYHbIX BUJIOB
3aBUCUMOCTEH, pa3pylIalolInX 310pPOBLE;

e 3HaHHE (MOHMMAaHKE) COOCTBEHHBIX HHIUBUIYAIbHBIX OCOOEHHOCTEN, MPUPOTHBIX
3aJ]aTKOB K IPUOOPETEHUIO 3HAHUH, YMEHUIA;

e 3HaHHE (MOHMMAaHUE) CIEUU(PUKHN KOJOTUUYECKON CUTYalluu B PETMOHE U 0 MECTY
JKUTEIIbCTBA;

e 3HaHME (IOHMMAHNE) OCHOBHBIX METOJOB OCYIIECTBIICHUS IPUPOIOOXPAHUTEIHHOM
JEATEIBHOCTH, TPUMEHSIEMBIX B MUPE, PETHOHE, KOHKPETHOM MECTHOCTH;

e TMpEACTaBIEHHUE O CIIOCOOAaX COXPAaHEHUS U YKPEIUIEHHs COOCTBEHHOTO 3710POBbSI;

e YMEHHUE OOBACHATH: POJIb OMOJIOTUU B OPMHUPOBAHUHU COBPEMEHHOM
€CTECTBEHHOHAY4YHOW KapTHHBI MUPA, B IIPAKTUYECKOMN IEATEIBHOCTH JOJEH U CaMOro
YY€HHKA; POJICTBO, OOIIHOCTh MPOUCXOXKIECHUS U BOJIOIMIO PACTEHUH 1 )KUBOTHBIX (Ha
IIPUMEPE COMOCTABIIEHUS OTJENbHBIX IPYII); POJIb PA3INYHBIX OPraHU3MOB B )KU3HU
4eJI0BEKa U COOCTBEHHOM /IEATEIbHOCTH; B3aUMOCBS3U OPraHU3MOB U OKpY’KaroIien
Cpebl; OMOJIOTHYECKOE Pa3HOOOpa3ue B COXpaHEHUH OMoc(epbl; HEOOXOIMMOCTh
3alUThl OKPYXKAIOIIEH Cpesibl; pOACTBO YEJIOBEKA C MIEKOIMUTAOIIMMHU KUBOTHBIMH,
MECTO U POJIb YEJIOBEKA B MIPUPO/IC; B3aUMOCBSI3U UEIOBEKA U OKPYXKAIOIIeH cpeibl;
3aBHCUMOCTh COOCTBEHHOT'O 3/I0POBbS OT COCTOSIHUSI OKPY’KAIOIIEeH Cpebl; MPUUUHBI
HACJIEICTBEHHOCTU ¥ U3MEHYHUBOCTH, NPOSIBICHUS HACJIEICTBEHHBIX 3a00JIeBaHU,
MMMYHHTETA y YEJIOBEKA; POJIb TOPMOHOB U BUTAMUHOB B OPTaHU3ME.



ﬂeﬂmeﬂbnocmuo-KommyHuKam UBHaA cocmaenAaroulan 06pa3oeaHHocmu:

e yMEHHE M3y4aTh OMOJIOTHYECKHE OOBEKTHI M MPOIECCH: CTABUTh OMOJIOTMYECKHE
9KCHEPUMEHTBHI, ONIUCHIBATH U OOBACHATH PE3YyJIbTAThl ONBITOB; HAOII0AATh 32 POCTOM U
pPa3sBUTHEM PACTCHHUN U JKUBOTHBIX, TOBEICHUEM )KMBOTHBIX, CE30HHBIMU H3MEHEHUSMH B
IPUPOJIE; pacCMaTpUBaTh Ha TOTOBBIX MUKpOIIpeNnaparax U ONUChIBaTh OMOJIOTHYECKHE
OOBEKTHI;

e YMEHHE paclo3HaBaTh U ONUCHIBATh: HA TAOIMILIAX OCHOBHBIE YACTHU U OPraHOUIbI
KJICTKH, OPTaHbl ¥ CUCTEMBI OPTraHOB YeJIOBEKA; Ha JKUBBIX 00BEKTaX U TaOJIMIAX OPTaHbI
IIBETKOBOI'O PAaCTE€HUs, OPraHbl U CUCTEMbI OPI'aHOB KUBOTHBIX, PACTEHUS pa3IMYHbIX
OT/ICJIOB, )KMUBOTHBIX OTJICJIbHBIX THUIIOB U KJIACCOB; HaNOOJIee pacpOCTPaHEHHBIE
pacTeHusl U )KMBOTHBIX CBOEH MECTHOCTH, KYJIbTYpHBIE PACTCHHUS U JIOMALTHUX
KHUBOTHBIX, ChETOOHBIC H SJJOBUTHIC TPHOBI, OTTACHBIE JUISl YEJIOBEKAa PACTEHUS U
KUBOTHBIX;

e YMEHHE BBIABJIATh H3MEHYUBOCTh OPIaHU3MOB, IPUCIIOCOOIEHHS OPraHU3MOB K Cpejie
OOUTaHMUS, TUITBI B3aUMOJICHCTBHS PA3IMYHBIX BUJIOB B 9KOCHCTEME;

e YMEHHE CpaBHMBATh OMOJIOTMYECKHUE OOBEKTHI U JeTaTh BBIBO/IbI HA OCHOBE CPAaBHEHUS;

e  YMEHHE ONpPEJEISITh IPUHAIIEHKHOCTh OMOJIOTMUYECKUX O0OBEKTOB K OIPEIEICHHON
CUCTeMaTUYEeCKO rpymme (knaccudukars);

e yYMEHHE MMPOBOJUTH CAMOCTOSTEIHHBIN MOUCK OMOJIOTHUECKONW HHPOPMALIUU: HAXOUTD B
TEKCTe yueOHHMKA OTINYUTENIbHbIE IPU3HAKA OCHOBHBIX CUCTEMaTHUYECKUX TPYII; B
OMOJIOTHYECKHX CIIOBAPSX U CIIPABOYHHUKAX 3HAUCHHS OMOJIOTMYECKHX TEPMHHOB; B
pas3IMYHBIX UCTOYHUKAX HEOOXOAUMYIO HH(OPMAIMIO O )KUBBIX OpraHu3Max (B TOM
YHCIIe ¢ UCTIOJIb30BaHUEM WH(POPMAIIMOHHBIX TEXHOJIOTHI); HAXOAUTh HHPOPMAIIUIO 00
0COOEHHOCTSIX IKOJIOTUYECKOM CUTYaIlMM B PETHOHE U [0 MECTY JKUTEIbCTBA;

e YMEHHE PETyIUPOBaTh COOCTBEHHOE NMCUXO(PU3NIECKOE U COLMATBHOE 3/I0POBbE;
co0JII0/1aTh HOPMBI, 00eCTIEeUNBAIOLINE OE30MACHYI0 KU3HEIEATEIbHOCTh YEI0BEKa;

e yMEHHE HCIOJB30BaTh METOIBI COXPAHEHUS M YKPETUICHHUS 3/I0POBBSI;

e HCHOJb30BAHUE MPUOOPETEHHBIX 3HAHUH U YMEHUI B IPAKTUYECKOM IEATETbHOCTH U
MTOBCETHEBHOMN JKU3HU,

e y4yacTHe B 3KOJOIMUECKUX aKLUAX IBOpPA, MIKOJIbI, MUKpOpaioHa.

Hennocmuo-opuenmauuonua}l cocmaesnawouian 06pa306annocmu:

o IIOHNUMAaHUEC OTBCTCTBCHHOCTHU 3a KAYECTBO HpI/I06p€T€HHI>IX 3H3HPII>1;

e IMOHHMAaHHE IIEHHOCTH aJ€KBATHOM OIIEHKH COOCTBEHHBIX JOCTHKEHUH U BO3MOKHOCTEM;

e YMEHHE aHAJIM3UPOBATH M OLICHUBATH BO3/IEHCTBHE (DAKTOPOB OKPYKAIOIICH CPEIbI,
(bakTOpOB pHCcKa HA 3]I0POBBE, MOCIEICTBUIN AEITETLHOCTH YEIOBEKa B IKOCHCTEMAX,
BIIMAAHHUC CO6CTB€HHBIX HOCTYHKOB Ha )XNUBBIC OpFaHI/ISMI)I 1 DKOCUCTEMBI,

e OpHUEHTAalMs HA MOCTOSTHHOE Pa3BUTUE U CAMOPA3BUTHUE;

e TIOHMMaHUE OCOOECHHOCTEW TEHJIEPHOU COIMATU3AINH B TIOJIPOCTKOBOM BO3PAcCTE;

e OTBETCTBEHHO OTHOCUTBHCA K MPUPOJE U 3aHUMATh aKTUBHYIO MO3ULIMIO B €€ COXPAHEHUH.

KaJ'leH}IapHO — TEMATHIECCKOEC IVIAHUPOBAHHUE



Neni/m

Ha3Banue paznena, rema
ypoKa.
Tun ypoka

JJIeMeHTBI COAePKAHUS

1. Beeoenue

6 OCHOGbL
oowern
ouonozuu
(4w

buonorusa- Hayka 0 )KMBOM buonorus- Hayka o )xuBoil mpupoae. Ponb 6uonoruu B
MHUpE. MPaKTUYECKON JeATEIbHOCTH JItoIeld. MeTonbl N3ydeHHs

KUBBIX O0BEKTOB: OMOJIOTHYECKUI IKCIIEPUMEHT,

§1, sonpocwt 1 - 3 HaOJIOZICHUE, OINMCAHUE U U3MEPEHHE OMOIIOTHICCKUX

00BEKTOB

OO1ue cBOMCTBA JKUBBIX OTnnuuTenbHbIe 0COOEHHOCTH KUBBIX OPTaHU3MOB OT
OpraHU3MOB. HEXUBBIX TEJI: KIETOYHOE CTPOCHHUE, OOMEH BEIIECTB

U TpEeBpaIlleHue SHEPTUH, pa3apakuMocTb. ['omeocTas, pocr,
$ 2, 3anonnumes mabauyy pa3BUTHE, BOCIIPOU3BEICHHE, IBI)KCHHE, aanTaIlusl.
OBOJIIOIHS.

MHoroo6pa3ue ¢GopM XUBBIX | YPOBHH OpraHU3aIuy KHUBOH MpUpoapl. MHOTOOOpa3ue KUBBIX
OpraHU3MOB. opranu3moB. KpaTkas xapakTepuCTHKa €CTEeCTBEHHOW CHCTEMBI
$ 3, sonpocwi 1-3 KJIacCU(PUKAIMK KUBBIX OPraHU3MOB. L{apcTBa )XMBOI IPUPOIBI.
Bbuonorunueckoe buonoruueckoe pazHooOpa3ue Kak OCHOBA yCTOMYMBOCTH
pa3HooOpa3ue BOKPYT Hac. ounocdepsl U Kak pe3yabTaT dBoroIui. CoOr0IeHNEe TIPABIIT
Omuem no sxckypcuu, c.11 - | OBeIeHUs B OKpYKaroIlIel cpee, 0epekHOT0 OTHOIICHUS K
12 OMOJIOTUYECKUM O0BEKTaM, UX OXpaHa.

2. OcHnosul

YueHus o

Kiemke
(10u)

[{uTonmorus- Hayka O KJIETKe.
MHoroo6pasue KIETOoK.

4

W3 ucropun uuronorun. Kinerounoe cTpoeHne opraHu3MoB Kak
JI0Ka3aTeIbCTBO UX POJICTBA, €ANHCTBA KUBOW IPUPOIBI.
Knerka- ocHOBHast CTPYKTYpHasi M (yHKIMOHAIbHAs €IMHUIIA
opranu3moB. Kiietka kak Ouocucrema. PazHooOpa3ue KiIeTok
KUBOU TPUPOABL. DYKapUOThI U IPOKApUOThl. OHOKIETOUHBIE
N MHOT'OKJICTOYHBIC OPIraHU3MBI. CBoliCTBa KIIETKH.

XUMHYECKUHN COCTaB
KJIETKH.
$3, sonpocwr 1- 3

OOuHOCT XUM. cocTaBa KieTku. Heopranunueckue (Boja u
MUHEpPAJIBHBIE COJIM) U OpraHNYeCKHe BeliecTBa (OeNKH, JKUPBHI,
YTJIEBOJIbI, HYKJIEMHOBBIE KUCJIOTHI). [lonnmepsl, MOHOMEDBI.

benku u HYKJICHMHOBBIC
KHCJIOTHI.

§6

Oprannueckue BEIIeCTBa, UX posib B opraHusme. benku,

aMUHOKUCIOTHL. CTpyKTypa U GYHKIIUU OEIKOB B KIIETKE.

®epmenTsl, ux posib. Hyknennossie kucnotsl: JJHK n PHK,
UX CTPYKTypa U QyHKIUU. Permukarius.

CTpoeHue KIETKH.

s7

Crtpoenue knetku. Mem6Opana kietku. Lluronnasma.
Crpoenue u GyHKUUH siipa. TUITBI KIETOK: TPOKAPUOTHI,
9yKapuoThl. Bupycsl- HekneTounsle popMmbl. Hapymienus B
CTPOEHUU U (PYHKIIMOHUPOBAHUU KJIETOK — OJTHA U3 MIPUYHH
3a00JIeBaHUN OPraHHU3MOB.




OpFaHOI/II[I)I KIJIICTKHU U UX

byHKINN.
98

Mewm6pannsie (D11C, komruiekc ['oyb 1Ky, TH30COMBI,
MHUTOXOH/IPHH, TUIACTH/IB) U HEMeMOpaHHbIe (prdocoma,
KJICTOYHBIH LIEHTP) opraHouibl. OCOOEHHOCTH CTPOEHUS
pacTUTENbHON, )KUBOTHOM, OaKTepHATILHON

KJ1eTOK. OJHOKJIETOYHbIE U MHOTOKJIETOUHbIE OPraHU3MBI.

10. OOMeH BeIecTB 1 OOMeH BeIecTB U MpEeBpalleHrue YHEPTHH- OCHOBA

IIpEBpAILCHUE SHEPTHUH. KU3ZHEJEATEIIbHOCTH KJIETKU. AHA00IM3M (ACCUMUIISLINS) U
karabonusM (auccumunsims). Dueprust kietku. ATO.
$9

11. Buocunres 0eiKoB B KHUBOKH [Tonsarue o 6uocuntese. I'en- yuactok IHK. I'enernueckumn
KJIETKE. KOJI, €ro CBOICTBa.DTamnbl CHHTE3a 0elKa B KJIeTKe:
$10 TPAHCKPUIILIHSL, TPAHCIISILU.

12. buocunres yrieonos- [Tutanue. Pa3nuums opraHu3MoB MO CrOCO0y MUTaHUS.
dorocunTes. [Tonsitue o porocunTese. Pons murmenta xiaopoduia.

S11 CaetoBas u TeMHOBas (a3bl PoTOCHHTE3a. 3HAUCHHE
¢dorocunTesa. Kocmuueckasi poib 3€JIeHBIX pacTEHUIA.

13. ObecrnieueHne KIETKH [TonsiTue o kiaeToyHoM Abixanuu. OdecreyeHne KIeTKH
SHEpruei. SHEprueil B nporecce AblxaHus. bruonoruueckoe okuciIeHue.
§12, noocomosumucs k OTanbl OMOJOrHYECKOro OKMCIIEHHS: MOATOTOBUTEIbHBIH,
3auemy HETOJTHOE OE3KUCIIOPOIHOE PACHICTIICHHE, TIOTHOE

KHCJIOPOJIHOE pacuierienue. [ nukonus.

14. 3ader 1o Teme «OCHOBBI ConeprxkaHue BCEeil TEMBI.
YUEHHS O KIIETKE

3. Pazmno
Jcenue u
UHOUBUO
yanvHoe
pazeumu

e
opeanu3
MO8

(onmozen
e3) (Su)

15. Tunel pa3sMHOXKEHHS Pasmuoxenue. [lonoBoe u 6ecnonoe pasmHoxkenue. becrionoe
OpraHU3MOB. pa3MHOXKEHHe- IpeBHENIINN criocod pazMHOKeHUs. Buipl
s13 0ecrosoro pa3MHOKEHUS: IeIeHUE KIETKH, MUTO3,

MMOYKOBaHUeE, JACJICHUE Tela, criopoodpa3zoBanue. CMeHa
IIOKOJIEHU!. BereraTuBHOE pa3MHOKEHHUE.

16. Henenue knetku. MuTos. IlonsTre o neneHun KiIeTku. JleneHue KIETKH — OCHOBA
s14 Pa3MHOKEHHUs, POCTA U Pa3BUTHS OPraHU3MOB.

JleneHne KIeTKu 3yKapuoT. bHOJIOrHYeCKUi CMBICI U 3HAUYEHUE
MuTo3a. Pa3el MUTO3a. JlesleHne KIIETKU pOoKapruoT. KieTouHbIi
UKL,

17. O6pa3oBaHue MOJOBBIX Ha6op xpomocom B kietke. Comarnueckue kiaeTku. [TonoBbie

KJIETOK. Melo3.

§15

KJIETKH, CTPOCHUE U UX QyHKIMHU. J{UTUIONIHAS U TarjIouaHas
KJeTka. Meio3, ero cymHoctb. Peaykuus. ['omonoruynbie
xpomocoMmsl. [lepBoe u BTOpoe nenenue meito3a. Kpoccunrosep.
OmogoTBOpeHue, ero Ouonorunyeckoe 3HaueHue. OdpazoBaHue
MIOJIOBBIX KJIETOK ( TaMEeTOTeHe3).




NunuBuyanbHOE pa3BUTHE Poct u pa3Butre opranu3zMoB. OHTOT€HE3, €ro 3TAIbI.
OpraHusMa — OHTOT'€HES3. OMOpHOHATIBHBIN MEPUOJT OHTOTEHE3a U TOCTIMOPHUOHATILHBIN
nepuo. Briusuue ¢hakTopoB cpepl U BpeIHbIX IPUBBIYEK HA
OHTOI'€HE3 YEJIOBEKa.

§16, c. 58 -59

3aueT 1o Teme CopepxaHue Bcell TEMBI.
«Pa3mHOXeHNE U
HHIUBUIYAJIbHOC PA3BUTUC
OPTaHU3MOBY

4. Ocnoenl

yuenus o
Hacieoc
meeHHOC
mu u
U3MeH4u
eocmu
(11u)
5.
20. Hayka reneruka. 13 ucropun | I'eHeTuka — HayKa 0 3aKOHOMEPHOCTSAX HACJIEACTBEHHOCTH H
pa3BUTUS TEHETUKH. M3MeHUYUBOCTH.. [Ipenucropust renetrku. OCHOBHBIE TOHATHS:
OcHoOBHbIE IOHATHSA HACJIEACTBEHHOCTh MU U3MEHYMBOCTb —CBOMCTBA OPTraHNU3MOB,
TCHETHUKHU. I'eH, TeHOTHUI, (PEHOTHUI, aJIeJIbHbIE T€Hbl, TOMO3UIOTHI,
reTepO3UTOThl . 3aKOHOMEPHOCTH U3MEHUYUBOCTH OPTaHU3MOB.
$17, 18
21. T'eneTnyeckue ONbBITEHI Metonr! B uccienosanusax I'. Meupgens
I'. Mennens. (rubpunonornyeckuit Mmeron). CkpelvBaHue.
I'nGpun.MonorubpunHoe ckpemanue. Hermonxoe
JOMUHUpPOBaHKE. 3aKOH eIMHO00pa3us, 3aKOH pacIleIIeHus.
§19, eonpocei 1 -4 I'unoresa unctoTel ramer. PeneccuBHbIE U JOMUHAHTHBIE
IIPU3HAKH.
22, Jurubpuaxoe Jurubpunnoe ckpemubanue. Tperuit 3akon Menens.
CKpEILNBAHHUE. MexaH13M HaclieJOBaHUS PU3HAKOB MPH JTUTUOPUIHOM
CKpEIIMBAHNN. AHAIN3UPYIOILIEE CKPEIIUBAHME.
$20, 3a0auu 6 mempaou
23. CuemieHHOE HacleI0BaHNe PacnonoxeHne reHoB: B OJHOW XPOMOCOME, B Pa3HbIX
T€HOB U KPOCCUHIOBEP. XpoMocomax. JInHeNHOe pacIioNoKeHNe IeHOB.
3aK0H CIIEIUIEHHOI'0 HACJIEIOBAHUA
921 T. Moprana. I'pynmna cuerenus. Kpoccunrosep.
24, B3anmopeiictBue reHoB u ux | [lonsarue o rene. ['eHpl 1 XxpoMOcOoMBI. THITBI BIUSHUS T€HOB.

MHO’>KECTBEHHOE JIeHCTBHE.

§22

ITomumepus. Ilneniorponus. Y caoBus MIPOSBICHUS IIPU3HAKOB.
I'enoTunuueckas cpena.




25.

Onpenenenue noa.
HacnenoBanue nprusHakos,
CIIEIIJIEHHBIX C ITOJIOM.

X-XpOMOCOMBI, Y- XpOMOCOMBI, ayTocoMbl. Kapuotur.
Mexanu3m onpenenenus nosa. HacinenoBanue npu3Hakos,
CLIEIUICHHEIX C IOJIOM.

$23
26. Hacnencrennas HN3MeHuYnBOCTB- CBOMCTBO Oprannu3MoB. HacnenctBenHas
W3MEHYUBOCTb. W3MEHYUBOCTb.
$24 Tunbl HaCIEACTBEHHON N3MEHUYMBOCTH: KOMOMHATHBHAS U
MyTarmoHHas. Myranuu. MyTtareHsl. 3aKOH TOMOJIOTHYECKHUX
psanos H.M. BaBunoga.
27. THIBl U3MEHUYUBOCTH. MoaudukarmoHHas ”3MEHUYNBOCTh (HEHACIICICTBEHHAs ), €€
$25, coobwenus xapakTepucTuku. Hopma peakiuu: mmpokasi, y3kasi.
Moaudukamnum.
OHTOreHeTn4ecKass U3MEHUMBOCTh (BO3PACTHAs).
28. HacnencrBennrlie 60ye3Hu, ['pynmel HaceCTBEHHBIX O0sIe3Hel: 00JIe3HU, CBA3aHHBIC C
CLIEILUIEHHBIC C TIOJIOM. MyTalUsIMU T€HOB; OOJIE3HU, CBS3aHHBIE C MYTAIIUSIMH
$26 xpoMocoM. ['eHHbIe 001€3HU: TaTbTOHU3M, TeMO(ITHS.
XpomocoMHublie 6one3nn: 6one3npb [Jayna. luarnoctuka
3a00s1eBaHUH. 3HaUeHNE TEHETHKY B MEAULIMHE U
3I[PABOOXPAHEHHH.
29. O06o061IEHNE U ConeprkaHue BCE TEMBI.
CHCTEeMAaTH3ays 3HaHUH 110
TeMe «OCHOBBI YUEHUS O
HACJIEICTBEHHOCTH H
W3MEHYUBOCTH)
30. 3ager o Teme «OCHOBBI ConeprxaHue Bceil TEMBI.

YUYCHUA O HACJICACTBCHHOCTHU
1 U3BMCHYHUBOCTHU»

5.0cnoe6vl cenexkuyuu

pacmenuit,
HCUBOMHBIX U
MUKDPOOPZAHU3MOE
(v

31. ['eHeTHUECKHE OCHOBBI W3 ucropun cenexiuu. Cenekius Kak HayKa.

CEJIEKI[UU OPTaHU3MOB. 3anaun 1 MeTobl cenekuuu. MckyccTBeHHbIi 0TOOD,
rubpuauszanus, myrareses. [lonmumionaus.
$27

32. OCOOEHHOCTH CENEeKINH Y Oco0eHHOCTH KYJIbTYPHBIX pacTeHuil. MeTosbl cenekuun

pacTeHuN. pacteHuii: rudbpuanszanus u otoop. [Homummnonaus.
JloCTHKEHHSI CeNeKIIMOHEPOB CTpaHbl, obnactu. [lpumenenne

$28 3HAHUU O HACJIEICTBEHHOCTH U U3MEHYMBOCTHU, UICKYCCTBEHHOM
0TOOpE MPH BHIBEIEHUHN HOBBIX COPTOB PACTEHHIH.

33. LlenTpsl MHOTOOOpa3us u Uccnenosanus H.W. Basunosa. Yuenue H.U. BaBunosa o
IPOMCXOXKACHUS KYJAbTYPHBIX | IIEHTPaX MHOTOOOpa3us U MPOUCXOXKICHHUS KYJIbTYypPHBIX
pacTeHUN. pacTeHuN.
$29

34. OcoOeHHOCTHU CEeNeKIUH Hemum cenexum )XUBOTHBIX. VICTOpHS 0TOMalTHUBAaHUSI.

JKHBOTHBIX.

$§30

MeToab! ceneKIMU KUBOTHBIX: THOpUAN3aus (MHOPUIUHT 1
ayTOpUJIMHT) U 0TOOp (MACCOBBIM U MHAUBUAYAJIbHBIN).
CoBpeMeHHbIE METO/IbI CEJIEKIIUH JKUBOTHBIX (MCKYCCTBEHHOE




oceMeHeHue, KiIoHupoBanue). [I[puMenenne 3HaHUH O
HACJICACTBCHHOCTU U UBMCHUYHUBOCTHU, UCKYCCTBCHHOM 0T60pe
IIPY BBIBEJICHUH HOBBIX OPO/T KUBOTHBIX.

35. OcHOBHbIE HaNpPaBICHUS 3HaYeHHe CENEKIIMN MUKPOOPTaHU3MOB JIJIsl pa3BUTHS C/X,
CEJIEKLIMY MUKPOOPTraHU3MOB. | MEIUIIMHCKON, MUKPOOHOIOIMYECKON M JPYTuX oTpacieil
IPOMBIIIICHHOCTH. METO/IbI CEJIEKIIMU MUKPOOPTaHU3MOB:
$31 TeHHasl MH)KEHepUsl, KIIeTOYHasl HH)KeHepus. buotexHosmorus.
Vcnionp3oBanue rpu0oB, 6akTepHii B OMOTEXHOJIOTHH.
6.Ilpoucxoostcoenue
HCU3HU U pa3sumue
OpP2AHUYECKO020
mupa (5u)
36. IIpencraBnenue o ['nnore3sl npoucxoxaeHus xku3Hu. Mnes abuorenesa u
BO3HUKHOBEHUHU KU3HU HA ouorenesa. 3nauenue pador JI. [lactepa
3eMJie B UCTOpUHU
€CTECTBO3HAHUSI.
§32, coobwenus
37. CoBpemeHHbIE ['unore3a npoucxoxaenus xusHu A.M. Onapuna. Koaneppartsl.
HpeCTaBICHUS O XUMHUYECKUH, MPe1OM0IOrnYecKUid, ONOIOTHUECKUH U
BO3HMKHOBEHUH JKU3HU HA COLIMANIBHBIN ATAITBI Pa3BUTHA XKHUBOK Marepuu. [Ipobiema
3emite . JI0Ka3aTeIbCTBa COBPEMEHHOM MMITOTE3bI POUCXOXKICHUS
$33 JKU3HU.
38. 3HayeHue PoToCcuHTE3a U [TosiBneHre NepBUYHBIX KHUBBIX OPIraHU3MOB —IIPOTOOHOHTOB.
OHMOJIOTUYECKOTO [Ipenmnonaraemast reTepoTpoPHOCTH MPOTOOHOHTOB. Panee
KpPYroBOpOTa BEILECTB B BO3HUKHOBEHHUE (POTOCUHTE3A U OHUOJIOT. KPYTOBOPOT BELECTB.
Pa3BUTHUU KU3HU. Adrotpodsl 1 reTepoTpodbl. DBOMIONHKS OT aHAIPOOHOTO K
a’po0HOMY cloco0y JbIXaHUs, OT MIPOKAPUOT K 3yKapuoTaM.
$34 BosHukHOBEeHHE OHOChEpHI.
39. Oranbl pa3BUTHUSA )KU3HU HA M3MeHeHHe )KMBOTHOTO M PACTUTENLHOIO MUpa B KaTapxee,
3emute. POTEPO30€, Manaeo30e, Me3030¢e, KaitHo30e. OCHOBHBIE YEPTHI
npucnocobieHnoctu. [losiBnenue yenoseka. Bausaue
$35, cozoams npesenmayuro | 4EIOBEUECKOH E€ATEILHOCTU Ha MPUPOAY 3EMIIH.
«Omanvl pazeumus dHcU3HU
Ha 3emney
40. [TpucnocodutenbHblie 4epThl | OCHOBHBIE MPUCTOCOOUTEIBHBIE YEPTHl HA3EMHBIX PACTEHU.
OpPraHu3MOB K HA3€MHOMY DBoumonys Ha3eMHbBIX pacTeHnid. OCBOSHHE CYIIIH KHUBOTHBIMHU.
00pasy >KHU3HH. MHoroo0pa3ue KHBOTHBIX — pe3yibTaT 3BOMIOIMUA. OCHOBHBIE
MPUCTIOCOOUTENTFHBIC YePTHI JKUBOTHBIX K HA3eMHOMY 00pa3y
C.131-132 JKU3HU.
Yuenue 0o

seoroyuu (11 u)

41.

Wnes pazsutus
OpPraHMYECKOIr0 MUpa B
Ouonoruu.

$§36

TlossBnenue uner 00 PBOJIOIMH. YUeHHE 00 DBOIIOIINNA
oprannyeckoro mupa. [Ipeanoceuiku yuenus Y. /{apBuna.
Y. IlapBUH — OCHOBOIIOJIO)KHUK YUEHUS 00 DBOJIIOIUH.

42.

OcCHOBHBIE TIOJIOKEHUS
teopun Y. JlapBuna 06
HBOIIOIIMU OPTaHHYECKOTO
MUpa.

JlapBHH — OCHOBOIIOIOKHUK YYEHUS 00 IBOJIOIHH, €r0
uccienoBanus. HacneacTBeHHOCTh, N3MEHYMBOCTH, 00pb0a 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN OTOOP — IBUKYIIIHE CUIIBI
sBoroId. MickyccTBeHHBINM 0TOOpP. 3HaueHue padot Y.
JlapBuHa.
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43. PesynbTarsl sBomronuMu: [TpucnocoOuTenbHbIe 0COOEHHOCTH PACTEHUH U )KUBOTHBIX.
MHOT000pas3ue BUI0B U Apantanus. MHOrooOpasue ajanTariuii.
nprucnoco0JIeHHOCTh opranu | IIpucrocoOUTENbHOCTh OPraHU3MOB  KaK pe3ysbTar
3MOB K CpeJie. €CTECTBEHHOT0 0TOOpa. [IBrxKyIie CUilbl U pe3yabTaT
IBOJIIOLIH.
3anucu 6 mempaou
44, CoBpemeHHbIE ITonyAnys Kak dJeMeHTapHas €AMHULA BOJIIOLUH.
npencTaBieHus 06 3o | CoBpeMeHHbIE IPEICTABICHUS 00 SBOIIOIMH OPraHU4EeCKOro
OpraHUYEeCKOro MUpA. Mupa. @akTOpbl S3BOJIIOIHH.
$38
45. Bun, ero kpurepuu u [Tonsitue o Buae. Kpurepun Buma: MOphOIOrHIECKUH,
CTPYKTypa. (U3HONIOTHYECKUN, TeHETUYECKHA. DKOJOTUICCKHM.
I'eorpaduyeckuii, ncropuueckuii. COBOKYITHOCTh KPUTEPHEB -
$39, 3anornume mabauyy yCJIOBHE 00eCrieYeHUs 1IETOCTHOCTH U €IMHCTBA BU/IA.
[TonmynsipioHHast CTPYKTypa BUAA.
46. [Tpormeccel 0OpazoBaHus Bumoob6paszoBanue: reorpaduieckoe u
HOBBIX BHJIOB B IIPUPOJIE — 9KOJIOTHYECKOe. V30IHpyrone MeXaHu3Mbl: reorpapuuecKue
BUJI000pa3oBaHue. Oapbepbl, MPOCTPAaHCTBEHHAs pa300IIEHHOCTD, TOBE/ICHUE,
MOJICKYJIIPHBIE U3MEHEHHS OCIIKOB, Pa3HbIE CPOKH
$40 pa3sMHOKeHHs1. Bubl n30ms1mii: Ononorundeckas u
reorpaguyeckasi. MUKpOIBOJIIOLHUSL.
47. [TonsTre o mukposBomonnu | MakposBountonus. [ TaBHbIE HallpaBIEHUS YBOJIIOINH:
Y MaKpO3BOJIIOIIUH. OMOJIOrMYECKU perpecc U OMOIOrHUECKU ITporpecc.
$41
48. OcHOBHbIE HaMpPaBICHU buonoruueckuii mporpecc, OMOJIOTHYECKU perpecc.
ABOJIIOLIHH. OcHOBHBIE HAINIPaBIICHH SBOJIIOLUHU: apoMOop(ho3,
uanoananTanus, nerenepanusi. COOTHOIIEHHE HAIPaBICHU N
$42 ABOJTIOIIUU.
49. OCHOBHBIE 3aKOHOMEPHOCTH OcHoBHBIE 0COOEHHOCTH BOJTIOIIH. DBOIOIUS
HBOJIIOLINH. — HEOOpaTUMBIN TTPOLIECC UCTOPUUECKOTO PAa3BUTHS OPTaHUUECKC
Mupa. Apanrtainuu (00mue, yacTHbIE).
$43, coobwenus
50. Bmmsgune nesarensHOCTH ITocnencTBus XO3IUCTBEHHOM JIEATEIILHOCTH UEeJIOBEKA HA
YeNoBeKa Ha MPOIIECChI pacCTUTETbHBIN U )KUBOTHBIA MUD, BIUSHUE COOCTBEHHBIX
HBOJTIOIIMN BUJIOB. MOCTYIIKOB Ha JKUBBIE OpraHu3Mbl. [[eHHOCTH OMOJIOTMYECKOTO
pa3zHoo0pa3us B yCTOWYUBOM PA3BUTHUH MTPUPOIBI.
C. 160 - 161, buonoruueckoe pazHooOpa3ue Kak OCHOBAa YCTOHYMBOCTH
HO020MOBUMbCA K 3aUemy ouocdepsl U KaKk pe3yabTaT IBOJIOLUH.
ol. 3aueT no Teme «YueHnue o0 CopepxaHue Bcell TEMBI.

9BOJJIOIIUN»

6. Ilpoucxo
HcoeHue
uenoeexa
(anmpon
ozenes)

(5%




51.

Mecto 4esioBeKa B CUCTEME
OpPraHUYECKOr0o MUpA.

YenmoBek Kak BHU, €TI0 CXOACTBO C ’)KMBOTHBIMH U
OTJIMYHUC OT HUX.

344

53. Jloka3arenbcTBa AmnTtponorene3. Hakomenue (pakToB 0 IpOUCX0XKICHUH
HBOJIIOI[IOHHOTO yenoBeka. Mopdonorndyeckue u GU3NOIOrHYECKHE
IPOMCXOXKIECHUS YeIOBEKa. OTJIMYUTENbHBIE OCOOCHHOCTH YeJIoBeKa. Peub kak cpeacTBo

oO1IeHusI.
$45

o4, Oransl 3BOJIIOLMY YesloBeKa. | JIBHMXKyIIUe CUiIbl U 3TAlbl 3BOJIOLUY YEIOBEKA: IpeBHENILINE,

npeBHue. CoBpeMeHHbIE JI01. . buoconunanbHas CymHOCTh
§46, 47,3anonnume yenoseka. ColanbHas ¥ IPUPOIHAS CPEIa, aaanTamus K Hel
maoauyy YeII0BEKA.

95. YenoBeueckue pachl, UX YenoBeueckue pachl: HETPOUJIHASI, MOHIOJIOUIHAS,

POJCTBO U IIPOUCXOKICHUE. eBporeouHas. MIx poicTBo U npoucxoxjaeHue. Yenopek kak
€IMHBIN OMOJIOTUYECKHAI BHJI.
$48, 49, ¢c.183 - 184
56. 3ayeTr mo TeMe ConeprxaHue BCEl TEMBI.

«IIpoucxoxaeHne 4enoBeKa
(aHTpOTIOTEHE3)»

7. OcHogvl

IKON0ZUU
(12 u)

o7. VYcnosus xuznau. Cpenbl DKOJIOTUsl — KaK HayKa O B3aUMOCBSI3X OPTaHU3MOB C
KHU3HHU U SKOJIOTHUECKUE okpykatomien cpenoit. Cpena — HCTOYHMK BELECTB, SHEPTUHU U
(bakTopsl. uHpopmanuu. Cpenbl )KU3HU Ha 3eMiie. DKOJIOTHYECKUE

¢bakTopsl. BinsHue skonornyeckux GakTopoB Ha OPraHU3MBI.
830

58. OCHOBHbBIE 3aKOHOMEPHOCTH | DKOJIOrnyeckue (hakTopsl: abMOTUYECKHE, OMOTUYECKHE,
necTBus (aKTOPOB CPEIIBI AHTPOIIOTEHHBIC; MX BIMSHUE HAa opraHu3M. OCHOBHEIE
Ha OpPraHU3MBbl. HKOJIOTMUECKHE 3aKOHBI. POTONEPHOAN3M.
$31

59. [IpucnocoOneHHOCTH [IpucnocoOaeHHOCTh OPraHU3MOB K pa3IM4HbIM
OpPIraHU3MOB K JIEHCTBHIO 9KOJIOTUYECKUM (paKTOpaM Cpeibl (Ha IpuMepe TeMIepaTyphbl
(bakTOpOB Cpe.bL. WJIH BJIQKHOCTH): SKOJIOTHYECKUE TPYIIIBI M )KU3HEHHBIE

(opMBI OPraHU3MOB; CYyTOUHBIE U CE30HHBIE PUTMBbI
$52, coobwenus JKU3HEJESTEIIbHOCTH OPraHNU3MOB.

60. buotuueckue cBsi3u B Tumnbl B3auMoAEHCTBHS pa3HbIX BUJOB (KOHKYPEHLUS,
pUpoJIE. XUIIHUYECTBO, MTapa3uTH3M, cuMOno3). [Tumessie cBsI3u B

sKocucTeMax. OyHKIMOHAIbHBIE IPYIIbI OPraHU3MOB B
$53 OMoIIEeHO3€e: MPOAYLIEHTbI, KOHCYMEHTHI, peAYLIEHThl. 3HaUCHHE
OMOTHYECKHX CBSI3€Hl.

61. [Monmymsiun xak hopma B3anMocBA3p opranu3moB B nomyssiiuu. [lomymnsanps.
CYIIIECTBOBaHMS BUJIOB B [Monmynsnust — popma cymecTBOBaHUS BHJIA B IPUPOJIE.
pUpoJIe. OCHOBHBIE XapaKTEPUCTUKH TOIYJISIIHH: POXKIAEMOCTb,
$54 BBDKHMBAEMOCTb, YMCICHHOCTD; IUIOTHOCTb, BO3PACTHAS U

10JIOBAsi CTPYKTYpa.

62. OYHKIMOHUPOBAaHUE [onynsnus. @yHKIMOHUPOBAHUE MOMYIALUN B IPUPOJIE.

MOMYJISIUA 1 JTUHAMUKA €€
YUCJIICHHOCTHU B PUPOJIE.

JlnHamMuKa 4MCIEHHOCTH TMOMYJSINMA B pupojie. buornueckue
CBSI3M B PETYJISILIMU YUCIIEHHOCTH.




§55

63. buonenos xak coobmectBo | EcrecTBeHHBIE M MCKycCcTBEHHBIE OnoneH03bl. CTpyKTypa
JKUBBIX OPraHU3MOB B co0011IecTBa )KUBBIX OPraHu3MoB. bruoTor.
IIPUPOLE. Onudukaropsl. JKonornyeckue HUMM. Poiib BUI0B B mpupoe.
Oco0eHHOCTH arpo3KOCHUCTEM.
$36
64. [TonsiTue o OuoreoneHose u DKocucTeMHasi OpraHu3alust >KUBOM NPUPOABI. IKOCHUCTEMBI.
HKOCUCTEME. Bbuoreoneno3 kak OnocucreMa 1 Kak 3KOCHCTEMa, €ro
$57 KOMITOHEHTBI: OMOTE€HHBIE 3JIEMEHTBI, IPOTYLICHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BemecTB u HOTOK
SHEPruM KaKk OCHOBA yCTOMUMBOCTH. Posb npousBoauTenei,
noTpeOUTeNeH n pa3pynuTeneld OpraHn4ecKuX BEHIECTB B
HKOCHCTEMAaxX M KPYroBOpOTE BelecTB B pupoe. [Iuiespie
CBSI3U B 9KOCHCTEME.
65. Pa3zButne u cmena CamopasButie OnoreoreHo30B. [lepBuyuHbIE 1 BTOPUYHbBIE
OHMOTEOIICHO30B. cykueccur. [IpogomKITeIbHOCTD U 3HAYEHUE CYKIIECCUU.
$38
66. N3ydenue u onucanue CocTosiHHEe PKOCHCTEMBI CBOEH MeCTHOCTH. BuioBoe
DKOCHCTEM CBOEHU pazHooOpasue. [notHocTs nomyssiiuu. buomacca.
MECTHOCTH. BrisiBiieHUe BsaumooTHOIeHus: opranu3MoB. CBONCTBA 3KOCUCTEMBI.
TUIIOB B3aUMOJEHCTBUSI
pa3HbIX BUJOB B KOHKPETHOM
IKOCUCTEME.
Iloemopums §57
67. OcHOBHBIE 3aKOHBI HuknuyHoCTh B 3KOcHcTeMax. buonoruueckoe pasnoodpasue B
YCTOWYUBOCTH HKOJIOTUYECKUX CUCTEMaX.
JKUBOU IIPUPOLBI.
$359
68. buocdepa kax buocdepa — rmobanbras sxkocucrema. B.1. Bepraackuii —

rio0anbHas 3KOCUCTEMA.
DKoJ0orn4ecKue npoOIeMsbl.

§60

3anucu 6 mempaou

OCHOBOIIOJIOKHUK Y4eHus o buochepe. Yuenue B.1.
BepHazckoro o posu ;KMBOTO BELIECTBA B MpeoOpa3oBaHUU
BEPXHHUX CJIOEB 3eMiId. bronornuecknii KpyroBopoT BELIECTB U
MOTOK 3HEpruu B 6mocdepe. Poias 6Gmopaznoodbpasus B
ycTOMuMBOM pa3BUTUH Ouochepsl. Poib yenoseka B 6uocdepe.
Okojnoruyeckue npoOaeMbl: HAPHUKOBBIN 3(PPEKT, KUCIOTHBIE
JIO’K11, OITyCTBIHUBAHHE, CBEACHUE JIECOB, IIOSIBIICHNE
030HOBBIX JbIpP, 3arpsI3HEHUE OKPYIKAIOIIEH Cpebl.
DKosiorndyeckue npooaeMbl, X BIUSHUE Ha COOCTBEHHYIO
JKU3HBb U J)KA3HB APYTrux jroaei. IlocmencTeus nesareapHoCTH
YeJI0BEKa B IKOCUCTEMAX, BIMSIHUE COOCTBEHHBIX ITOCTYIKOB Ha
’KMBBIE OPTaHU3MBbI U YKOCHCTEMBI.







