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INOACHUTEJIBHASA 3AIINCKA

PaGouas nmporpamma o 6uosoruu Jyist 9 Kiracca CoOCTaBlieHa B COOTBETCTBHH C OCHOBHBIMH
nosiockeHussMu DeneparbHOr0 TrOCyIapCTBEHHOrO0 00pa3oBaTeNbHOTO CTaHAApTa OCHOBHOIO
obmiero oopazoBanusi, [[puMepHOIl OCHOBHOI 00pa30BaTEIHbHON MPOTPAMMbI OCHOBHOT'O OOIIIETO
o0pa3oBaHus M0 OMOJIOTHH U B COOTBETCTBUH C IPOrpaMMoii Kypca Ouosoruu ajs 5 — 9 kiaccos
aBropoB: W.H. IlonomapéBoii, B. O.A. Kopuunosoii, A.I'. dparomunona, T.C. CyxoBoii,
JI.B.CumonoBoii (MockBa: M3patenbckuii nientp «Benta — I'pad» 2015r.). K ydyeOHmky
Oowonorun ans 9 kiacca obOmieoOpaszoBarenpHON Kok, ABTOphl: M.H. IloHomapera, O.A.
Kopuunosa, H. M. Uepnoga; non penakuueit M1.H. [TonomapeBoit MockBa U3naTenbckuii Jom
«Benrana — I'pa» 2014r.

KonuuecTBo yueOHBIX 9acoB 1Mo yueOHOMY miany — 68 (2 yaca B HEZIeIo)

JIaboparopHbIX paboT — 6

[IpomexyTouHas aTTecTaiusl.

N3y4denune 0M0J10rUM B OCHOBHOM HIKOJI€ HANIPABJIEHO HA JOCTHKEHHE CJIeYIOUX Heslei:
¢ OcBoeHMe 3HaHUH O poau OHOJOTMYECKOW HAyKM B (OPMUPOBAHUU COBPEMEHHOMN
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA; METOJaX MMO3HAHUS KUBOW MPUPO/IBI; O )KUBOM MpUpoe U
IPUCYIIMX €1 3aKOHOMEPHOCTSAX; O CTPOEHUH, JKU3HEAEATEIbHOCTH U cpefoo0pa3yroliel poau
KHUBBIX OPraHU3MOB; O YEJIOBEKE KaK OMOCOLMAIbHOM CYILIECTBE;
¢ OBnazicHUE YMEHUSMU NPUMEHATH OMOJIOTMYECKHE 3HAHUS JUIsl OOBSCHEHHUS IPOLECCOB U
SBJICHUHA KUBOW NPUPOABI, >KU3HEAEATEIbHOCTH COOCTBEHHOIO OpraHM3Ma; MHCIOJIb30BaTh
MHPOPMALIMIO O COBPEMEHHBIX JOCTHKEHHUAX B OOJIACTH OWMOJOTHMHM M JKOJOTHH, O (pakTopax
3JI0POBbS U PUCKA; pabOTaTh ¢ OMOIOTHYECKMMHU IPUOOPaMHU, HHCTPYMEHTaMH, CIIPABOYHUKAMU;
IIPOBOAMTH HAONIOAECHUS 3a OMOJIOIMYECKMMU OOBEKTaMHU U COCTOSIHUEM €ro COOCTBEHHOTO
OpraHu3Ma, OMOJOrMYECKUE SKCIIEPUMEHTHI;
¢ Pa3BuTHEe NO3HaBaTENbHBIX MHTEPECOB, MHTEUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
npoliecce NpoBeeHNs HaOIr0AeHUH 3a KUBBIMU OpPraHU3MaMu, OMOJIOIMYECKUX 3KCIIEPUMEHTOB,
paboThI ¢ Pa3TMYHBIMA UCTOYHUKAMHU HH(pOpMAIuH;
¢ Bocnuranue MO3WTHBHOIO IIEHHOCTHOTO OTHOIIEHHS K JKUBOW MNpPUPOJE, COOCTBEHHOMY
3/10POBBIO U 3/I0POBBIO JPYTUX JIIOJI€H; KyJIbTYpPbl IOBEJCHUS B IPUPO/IE;
¢ ®opMupoBaHHe CIOCOOHOCTH U TOTOBHOCTH MCIIOIB30BaTh MPHOOPETEHHBIE 3HAHUS U YMEHUS
B IOBCEJHEBHON JKM3HM JUIsl yXOJa 3a pAcTeHHUSIMH, JOMAIHUMH >KUBOTHBIMH, 3a00ThI O
COOCTBEHHOM 3/10pOBbE, OKa3aHHs NEPBON MOMOIIU ce0e M OKPYKAIOIIUM; OLIEHKHU MOCIEICTBUN
CBOEH J1eATeIbHOCTH IO OTHOLICHHIO K MIPUPOIHON cpezie, COOCTBEHHOMY OpraHU3MYy, 3/10pOBbIO
JpyTuX JOJeH, [uis coOIoAeHUs TPaBUII MIOBEJCHUS B OKpYXarollel cpesie, HOpM 3JI0pOBOTO
oOpa3a XHu3HU, TPOPUIAKTUKN 3a00JIeBaHUN, TpaBMaTU3Ma U CTPECCOB, BPEIHBIX NPHUBBIYEK,
UHQEKIHH.

COJAEP/KAHME.

Tema 1. O0mue 3aKOHOMEPHOCTH KH3HH

buonorua — Hayka 0 >XMBOM MHpe buosiornss — Hayka, Uccienyromas >xu3Hb. M3yuenue
IpUpoabl B OOECleueHUH BBDKMBAHHS JroAed Ha 3emie. buomorus — cucrema pasHBIX

Ouosiornueckux ooacteit Hayku. Poss Ouomoruu B MpakTHUECKOM IeATeTbHOCTH JIFOICH
MeTtoibl OMOIOTUYECKUX HCCIeNOBaHUN MeTobl N3YUEeHUS KUBBIX OpraHU3MOB: HaOIIOEHHE,
U3MepeHue, CpaBHEHHE, OMMICAaHNe, SKCIIEPUMEHT, MoaenupoBanue. [IpaBuna paboTel B kabuHeTe

O1OJ0TUH ¢ OMOJIOTUYECKUMU MPUOOPAMHU U HHCTPYMEHTaAMH



OO6mue cBoiicTBa KUBbIX OpraHu3mMoB OTIUYHUTENIbHBIE NPU3HAKKM JKUBOIO U HEKUBOTO:
XUMHUYECKHI COCTaB, KJIETOYHOE CTPOCHHE, 0OMEH BEIIECTB, Pa3MHOXKEHHUE, HACICICTBEHHOCTb,
U3MEHYHBOCTb, POCT, Pa3BUTHE, PA3APAKUMOCTh. B3aMOCBS3b JKUBBIX OPraHU3MOB U CPEJIbI

Mmuoroo6paszue ¢dopm >xku3Hu Cpenpl KU3HH Ha 3emiie U MHOroodpasue HX OpraHu3MOB.
Knerounoe paznoo6pasue opraHu3MoB U MX LapcTBa. Bupycel — HekieTouHas Gopma KU3HU.

Pasznoo6pasue 6uocucrem, oToOpakaroliee CTpyKTYpHbIE YPOBHH OpTaHU3AIUH KU3HU

Tema 2. 3aKOHOMEPHOCTH KU3HU HA KJIETOYHOM YPOBHE

Mmuoroo6pa3ue kierok O6001IeHne paHee H3YYeHHOro MaTtepuana. MHOrooOpasue THUIIOB
KJIETOK: CBOOOJHOXKMBYILIME U 0Opa3yrolue TKaHHU, MPOKApUOTHI, 3yKapuoThl. Poib yu€HBIX B
M3Y4YEHUU KIIETKH.

XuMuyeckue BemiecTBa B kieTke O0o0IIeHne paHee u3ydyeHHoro marepuana. OcoOeHHOCTH
XMMHUYECKOI'O COCTaBa KUBOW KJIETKU U €ro CXOJCTBO Y pa3HbIX TUIOB Ki1eTOK. Heopranunueckue
U opraHuyeckue BemiecTBa kieTku. CopepxaHHe BOJbl, MUHEPAJIbHBIX COJIEH, YIiIeBOJOB,
JUTHIOB, OCTIKOB B KJICTKE M opraHu3Me. VX GyHKINU B )KU3HEACATESIHHOCTH KICTKU

Crpoenue kinetku CTpyKTypHBIE YacTU KJIETKH: MeMOpaHa, siipo, IUTOMIIa3Ma C OPraHOUIaMHU U
BKJIFOUEHUSIMU

Opranou/ibl KJIETKU U UX QyHKIMU MeMOpaHHble 1 HEMEMOpaHHbIE OPraHOUIbl, OTJIMYUTEIbHBIE
0COOEHHOCTH MX CTPOSHHS U (QYHKIUU

OOMeH BemecTB — OCHOBa CylIecTBOBaHMs KieTku [lonatne 00 oOMeHe BelecTB Kak
COBOKYITHOCTH OHMOXMMHYECKHX pPEaKIHii, 00eCreynBarONNX KHU3IHEACATEIbHOCTh KIETKH.
3HavYeHHE aCCUMWJISIIMUA U AUCCUMUWISIIIUU B KJIETKe. PaBHOBecHe YHEPreTUYECKOTO COCTOSIHUS
KJIETKH — o0ecrnedeHne e€ HOpMaJbHOrO (PYHKIIMOHUPOBAHUS

buocunTtes Oenka B xuBoi kietke [lonarue o GnocuHTe3e. DTanbl cuHTe3a Oenka B kieTke. Ponb
HYKJIEMHOBBIX KHCJIOT U puOOCOM B OMOCHHTE3€ OEIKOB

buocunres yrneBogoB — dortocunres [lonsTue o ¢OTOCHMHTE3€ Kak MpoLecce CO3JaHus
JIJIEBOJOB B KUBOM KieTke. J[Be craguu (OTOCHMHTE3a: CBETOBasi M TEMHOBas. Y CIIOBUS
npoTekaHus (OTOCHHTE3a U €T0 3HAUCHUE ISl IPUPOIBI

Obecnieuenue kieTok >Heprueii [IoHATHE 0 KIETOYHOM JIbIXaHUHU KakK O Mpoliecce obecrneueHus
KJIeTKH dSHeprueil. CTaauu KJIETOYHOTO IbIXaHWs: OecKuciopomHas (dhepMeHTaTHBHAs, WM
TJIMKOJIM3) ¥ KUCIOPOaHAst. POJTb MUTOXOHIPHIA B KJIETOYHOM JIBIXaHUH

Pa3zmHOXeHUE KIETKH U €€ KU3HEHHBIM NUKI PasMHOXEHHE KIETKH MyTEM JIeJIeHHs] — o0IIee
CBOMCTBO KJIETOK OJIHOKJIETOUYHBIX M MHOTOKJIETOYHBIX Opranu3MoB. KiierouHoe nenenue y

MPOKAPUOT — JIEJICHHE KJIETKU HaaBoe. JleleHue KieTku y sykapuor. Muto3. @a3sl MHUTO3A.



JKuzHeHHBIN UK KIeTKH: uHTep(dasza, MuTo3. Pa3neneHne KIETOYHOTO COAEPKUMOTO Ha JIBE
JIOYEPHUE KIIETKU.

JlaboparopHbie pabOTHI:

MHoroo0pa3ue KiIeTok 3ykapuot. CpaBHEHUE PACTUTENBHBIX M )KUBOTHBIX KIIETOK

PaCCManI/IBaHI/Ie MHUKpOIIpE€rnapaToB ¢ ACIIIIUMHACA KIICTKaMU

Tema 3. 3aK0OHOMEPHOCTH KU3HU HA OPraHU3MEHHOM yYPOBHe

Opranu3m — OTKpbITasg >kuBasg cucrema (Oumocucrema) OpraHu3M Kak >KHMBas CHUCTEMA.
KoMnoHeHThl cucTeMbl, UX B3aUMOCHUCTBUE, O0ECIEUMBAIOLIEE LIEIOCTHOCTh OUOCUCTEMBI
«opranu3my». Perymsimus nmporeccoB B OMocucTeme

Bakrepun u Bupycel PaznooOpasue ¢opm OpraHu3MoB: OJHOKIIETOYHBIC, MHOTOKJIETOUHBIC U
HEKJIETOYHbIE. bakTepuy Kak OHOKJIETOYHBIE 10 ACPHBIE OPraHU3MBbl. BUPYCBI Kak HEKJIeTOYHAas
dopma xu3HH. OTIMYUTENBbHBIE OCOOEHHOCTH OakTepuil M BHPYCOB. 3HaYeHHE OakTepuil U
BHUPYCOB B IIPUPOJIE

PacTutenbHBI OpraHu3M M ero ocoOeHHOCTH [ TTaBHBIE CBOWCTBA pacTEHUil: aBTOTPOPHOCTH,
HECIOCOOHOCTh K aKTUBHOMY IIE€pEIBUKEHHIO, pa3MEIIEHNE OCHOBHBIX YacTe — KOpHS U rodera
— B JIBYX pa3HbIX cpefax. OCOOEHHOCTH pacTUTENIbHOM KIETKU: IPUHAUIEKHOCTD K 3yKapruoTam,
HaJIMYue KJIETOYHOU CTEHKH, IUIACTU/] U KPYIHBIX Bakyosied. CiocoObl pa3MHOXKEHUS pacTeHUI:
nojoBoe U Oecrionoe. OcoOOEHHOCTH MOJIOBOTO pa3MHOKeHUS. THUIbl 0ECronoro pa3sMHOKECHUS:
BEreTaTUBHOE, CIIOPAMH, JCIICHUEM KIIETKH HAlBOE

Msoroo0pa3ue pacteHuil U 3HaueHue B npupoje OO6oOIIeHne paHee U3y4YEHHOro Marepuaia.
MHuoroo0pa3ue pacTeHuil: crnopoBble U ceMeHHble. OCOOEHHOCTH CIOpPOBBIX pPACTEHUM:
BOJIOPOCJIC, MOXOBHUAHBIX, IMAllOPOTHUKOB, XBOILIEHW M IUIAYHOB; CEMEHHBIX PACTEHUM:
TOJIOCEMEHHBIX U IIBETKOBBIX (IOKpBhITOoceMeHHbIX). Kiacchl otnena L{BeTkoBbIe: 1BYIOIbHBIE U
OJTHOJI0JIbHBIE pacTeHusi. OCOOEHHOCTH U 3HAYE€HUE CEMEHM B CPAaBHEHHUH CO CIIOPOMH

Opranu3msl apcTBa rpuOOB U TUIIAWHUKOB ['prObI, UX CXOJICTBO C IPYTUMH SYKapUOTHUYECKUMU
OpraHM3MaMi — PACTEHUSIMHM U )KMBOTHBIMH — U OTiH4ue oT HuX. Crenuduyeckue cBONCTBa
rpuboB. MHoroobpazue ¥ 3HaueHHe TIpUOOB: IUIECHEBBIX, HUIAMNOYHBIX, Mapa3UTUYECKUX.
JImaifHUKM Kak 0coOble CHMOMOTHYECKHE OPTaHW3Mbl; UX MHOT0OOpa3ue U 3HaYeHue
KuBoTHBIH opranusM U ero 0co0eHHOCTH. OCOOEHHOCTH  JKMBOTHBIX  OPraHU3MOB:
MPUHAJJIEKHOCTD K 9YKapuOTaM, TeTepoTpo(PHOCTh, CIIOCOOHOCTh K aKTUBHOMY NEPEIBUKEHUIO,
3a00Ta O TOTOMCTBE, MOCTpoMKka >kuiuil (THE3N, HOp). JleneHue XUBOTHBIX MO CIOCOOaM
NOOBIBAaHUS MUIIH: PACTUTENBHOATHBIC, XUIIIHbIE, TApa3UTUYECKHE, MaJaJIbIINKH, BCESAHBIE
MHuoroo6pa3ue XKHMBOTHBIX JleJeHre JKMBOTHBIX Ha JBa mnoauapcrtBa: Ilpocreitmne u

Mmuorokiierounsie. OCOOEHHOCTH TPOCTEUINX: pacHpoCTpaHEHUE, MUTAaHUE, TEePEIBUKEHNE.



MHOTOKJIETOYHBIC )KUBOTHBIE: OE€CITO3BOHOYHBIC M TI03BOHOYHBIE. OCOOCHHOCTH pa3HBIX THIIOB
0eCI03BOHOYHBIX KUBOTHBIX. OCOOEHHOCTH THIA XOPIOBBIC

CpaBHeHHE CBOWMCTB OpraHu3Ma 4dYeloBeKa U JKMBOTHBIX O0OOIICHHE paHee HW3YYCHHOTO
Marepuasia. CXOJICTBO YEJIOBEKAa M KUBOTHBIX. OTIHMYME YeETOBEKA OT >KMBOTHBIX. CHCTEMBI
OpPraHOB y 4eJOBE€Ka Kak OpraHu3Ma: IHUIleBapUTeIbHas, JbIXaTelibHasi, KPOBEHOCHas,
BbIeUTeNbHAss. OpraHbl 9yBCTB. YMCTBEHHBIC CIIOCOOHOCTH  deJjoBeka. [Ipu4mHBI,
00YCJIOBIIMBAIOIIUE COLIMAJIBHBIE CBOMCTBA YEJIOBEKA

Pa3mMHOXEeHHME KUBBIX OpPraHW3MOB THITBI pa3MHOKEHUS: MOJoBoe M Oecrnoyioe. OcoOeHHOCTH
MOJIOBOT'O Pa3MHOKEHUS: CIUSHAE MYKCKHUX M JKEHCKHX TaMeT, OIUIOJ0TBOPEHHUE, 00pa3oBaHue
3uroThl. becronoe pa3MHOXKEHHE: BereTaTHBHOE, 00pa3oBaHUE CIIOp, JIEICHHUE KICTKH HaJBOE.
buonorudeckoe 3Ha4YeHHWE TMOJOBOTO W Oecrmonoro pasMHokeHus. CMeHa TOKOJNEHUH —
0ecIo10ro U MOJI0BOT0 — y KUBOTHBIX U PACTEHUN

WuauBuayansHoe pa3Butue opranu3moB [lonstue o0 ontorenese. Ilepuoanl oHTOreHesa:
OMOPUOHANIBHBIM U MOCTIMOpHOHANBHBIN. CTaauu pa3BUTUS YMOPHOHA: 3UTOTa, JIPOOJICHUE,
ractpyna ¢ auddepeHnranuell KIeTOK Ha SKTOIEPMY, JHTOACPMY U ME30/IepMYy, OpPraHOTEHES.
Oco0OeHHOCTH TIpoliecca pa3BUTHS 3MOpPHOHA, €ro 3aBUCHUMOCTh OT cpeabl. OcoOeHHOCTH
MOCTAIMOPHUOHAIBHOTO pa3BUTHA. Pa3BUTHE >KMBOTHBIX OPraHM3MOB C TpeBpalieHueM H 0e3
MIpEBpaICHHS

OO6pa3oBanue TMOJOBBIX KJIETOK. Meiio3 [lonstue O IUIUIOMIHOM W TaluIOMIHOM Habope
XpPOMOCOM B KJieTKe. JKeHCKHe U MY>KCKHE TOJIOBBIE KJIETKU — rameTbl. Meiio3 Kak 0coOBblIif TuIl
nenenus kiuetku. [lepBoe u Bropoe aenenne meiiosa. [lonarue o cnepmaToreHese U 0oreHese
N3yuenne  mexaHu3sMa  HaciueACcTBEHHOCTHM Hauao — uccinenoBaHMii  HACIEACTBEHHOCTH
opranu3moB. [lepBbiii HayuHblil Tpya I'. MeHnena u ero 3HadeHue. JJOCTHKEHUS COBPEMEHHBIX
UCCJIEOBAHUI  HACJEACTBEHHOCTH OpPraHW3MOB. YCIOBHS JUIsl AKTHUBHOTO  Pa3BUTHS
HCCIeIOBaHUM HACIEICTBEHHOCTH B XX B.

OCHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH OpraHu3MoB [loHsATHE O HACIIEICTBEHHOCTH U
crioco0ax mepeiayu MpU3HAKOB OT poAuTeel moToMcTBy. Habop xpomocom B opranusme. ['eH u
ero coiictBa. ['enotun u penotumn. I3MeHUYUBOCTh U €€ MPOSBICHHUE B OpraHU3Me
3aKOHOMEPHOCTH H3MeHUYMBOCTH [loHsATHE 00 HM3MEHUMBOCTH M €€ pONU Ui OPraHU3MOB.
HacnencrBennas v HeHacIeACTBEHHAS H3MEHYUBOCTD. THITBI HACTEACTBEHHON (T€HOTHITMYECKOM )
W3MEHYMBOCTH: MyTallUOHHAsI, KOMOWHATHUBHAS.

HenacnenctBennass  u3MeH4YMBOCTH [loHSTHE O  HEHACHeACTBEHHOW  ((hEHOTHIMHYECKON)
W3MEHYMBOCTH, €€ MPOSBIECHUN Yy OPraHU3MOB U POJIM B UX KU3HEAESITEIbHOCTU. 3HAKOMCTBO C

IIpUMEpaMH HEHACJIEICTBEHHOW N3MEHYMBOCTH Yy PACTEHUIN U KUBOTHBIX.



OcHoBhl cenekiun opranu3moB [lonstue o cenekuun. Mctopust pazsutus cenekuuu. Cenekuus
Kak Hayka. OOmMe METOIbI CEJICKIMH: WCKYCCTBEHHBIH OTOOp, THOpHAM3ANHs, MyTarcHes.
Cenekuus pacTeHUH, KUBOTHBIX, MHUKPOOPTraHM3MOB. VCroib30BaHHEe MHUKPOOOB UYEIOBEKOM,
MOHATHE O OMOTEXHOJIOTUU

JlaGopaTopHbie pabOTHI:

BrlsiBneHNe HACTIEICTBEHHBIX U HEHACIICCTBCHHBIX MPU3HAKOB Y PACTCHHIA Pa3HBIX BUIIOB

W3yuenne n3MEeHYMBOCTH Y OPraHU3MOB

Tema 4. 3aKOHOMEPHOCTH NPOMCXOMKACHUS U PA3BUTHS KM3HM Ha 3emJie

[IpencraBineHyuss 0 BO3HUKHOBEHMM XHM3HM Ha 3emile B MCTOPUHU €CTECTBO3HAHMs I Mnoressl
npoucxoxaeHus xu3Hu Ha 3emsie. OnbiTel @. Pequ u JI. Ilactepa, onposepraromye runoressl
0 CaMO03apOXKICHNUN KU3HU

CoBpeMeHHbIE NPEICTABICHNUsS O BO3HMKHOBEHUH >KM3HM Ha 3eMie buoxmmumyeckas THIoTes3a
AWM. Onapuna. YciaoBusi BOSHUKHOBEHMS KM3HU Ha 3emiie. ['unoresa . Xonaeiina

3nayeHne  (QoTocMHTE3a W OMOJOTHMYECKOrO0  KPYroBOpOTa  BEIIECTB B Pa3BUTHHU
#H13HM OCOOEHHOCTH MEpPBUYHBIX OpraHu3MoB. [losiBieHue aBTOTpPOPOB — nHaHOOAKTEPUIL.
N3menenus yciaoBuil sxu3Hu Ha 3emie. [Tpuunnsl usmenenuit. [lossienue 6uocgepsl

Oranbl pa3BUTUs XU3HU Ha 3emie OOlee HampaBiIeHHE HBOJIIOLMM KU3HU. Opbl, EPUOIbI U
3IOXU B UCTOpUU 3eMiid. BpIX0/1 opraHu3MoB Ha Cylly. DTarbl pa3BUTHS )KU3HU

Wnen pa3Butus opraHMyeckoro Mupa B 6uonoruu BosHukHoBeHue njei 00 3BOJIIOLUHU KUBOTO
mupa. Teopus 3Bomronuu K.-b. Jlamapka

Yapnz Jlapeun 00 sBomtonuu opranndeckoro mupa Mccnenosanus, mposenéuusie Y. lapBunom.
OcHOBHBIE MOJOXKEHUS SBOJIOIMK BUJIOB, N3NI0KeHHBIe J[apBuHOM. JIBHOKYIIME CHIIBI ITpoliecca
ABOJIIOIMM: M3MEHUYMBOCTb, HACJIEICTBEHHOCTb, OOpb0a 3a CYIIECTBOBAHHE M €CTECTBEHHBIN
ot6op. PezynbraTs! 3Bomonuu. 3Hauenue padot Y. JlapBuna

CoBpemeHHbIE Tpe/cTaBIeHUsT 00 3BOJIONUU OpraHuueckoro mupa llomynsuust kak eauHuLa
ABOMIOLMN. BajkHeNne NOHATUSL COBPEMEHHOM TEOPUH IBOJIIOLIUN

Bun, ero kpurepuu u crpykrypa Bunx — ocHOBHas cucreMarndeckas eqununa. Ilpusnaku Buja
Kak ero kpurepuu. [lomynsuuu — BHYTPUBHAOBAs TPYNIHUPOBKA POJCTBEHHBIX OCOOEH.
[Tomynsitust — gopma cyiiecTBOBaHUs BUA

[Tpoueccel oOpazoBanusi BuAOB BumooOpasoBanue. [loHsTHEe 0 MHKpOIBOMOLMU. THIIBI
BU000pa30BaHus: reorpadpuyeckoe U OMOIOrnIecKoe

Maxkpo3BoIronus KaK MpOLECC MOSABICHHUS HaIBUOBBIX IPYII OPraHU3MOB Y CJIOBHS U 3HAaUECHHE

mubdepennmanuu Bunaa. [lonstue o mMakpospomtonuu. JlokasarenbcTBa Mpolecca 3BOJIOLHUU:



MaJCOHTOJIOTUYECKHE, HIMOPUOIOTHYECKUE, aHATOMO-MOpdoJiorHiYeckue (PpyAUMEHTHl U
aTaBU3MBI)

OcHoBHble HampaBieHus: sBoironuu [Iporpecc m perpecc B xuBoM Mmupe. Hampaienus
OuoJ0ruUecKoro mporpecca: apomopdo3, uanoaaanTanus, ooias JereHepanns OpraHu3MoB
[Tprmepsl HBONIIOLIMOHHBIX TpeoOpa3zoBaHuil )KUBbIX oprann3mMoB O0001IeHIE paHee H3YYEHHOTO
MarepHaia 00 IBOJIOUH. DBOIIOIUSI — JUIMTEIbHBIA HCTOPHUECKUI Tpo1ecc. DBOIIOLUOHHBIC
peoOpa3oBaHus KUBOTHBIX U pacTEHUI. Y POBHU ITpeoOpa3oBaHuit

OcHOBHBIE 3aKOHOMEPHOCTH 3BOJTIOIUN 3aKOHOMEPHOCTH OMOJIOTHYECKOM 3BOITIOIUH B IPUPO/IE:
HEOOpaTUMOCTh Mpoliecca, IPOrPECCUBHOE YCIOKHEHUE (HOPM KU3HH, HEIPOTPAMMHUPOBAHHOE
pa3BUTHE KU3HU, aIalITAllUH, IOSBJICHUE HOBBIX BHJIOB.

YenoBek — MpeACTaBUTENb KUBOTHOTO MUpPa DBOJIIOLUS TPUMAaTOB. PaHHUE MpeaKy MpUMaToB.
['omunubl. COBpeMEHHBIE 4ET0BEKOOOpa3Hble 00€3bsIHbI

OBOJIIOLIMOHHOE MPOMCXOXKIeHHe uenoBeka HakonneHnue GpakToB 0 MpOMCXOXKAECHUU YETIOBEKA.
JlokaszarenbcTBa pPOJICTBA YEJNOBEKAa W JKUBOTHBIX. BakHeilImme 0COOCHHOCTH OpraHu3Ma
yenoBeka. [IposiBienne OMONOTHYECKUX W COIUAIBHBIX (PAKTOPOB B MCTOPHUYECKOM IIPOIECCE
IPOMCXOXKAEHUsT uenoBeka. OOIIEeCTBEHHbIM (COLUalbHBIA) 00pa3 KHU3HM — YHHUKAJIbHOE
CBOICTBO YeNOBEKa

Pannue stamnel sBoronMy yenoBeka PanHue npenku genoBeka. [lepexon K mpsMOXOXKACHUI0 —
BBIJIAIOIIANCS 3Tl HBOJIONHMK YenoBeka. CTaauy aHTPOIOTeHe3a: MPEeAIIeCTBEHHUKH, YEIOBEK
YMeEJIbIi, peBHEUIINE JIF0/IU, IPEBHUE JIFO]IU, COBPEMEHHbBIN YEJIOBEK

[To3nHue 3Tambl 3BOIOLMY YeloBeka PaHHME HEOAHTPONBbl — KPOMaHBOHIBL. OTINYUTENbHbIE
NPU3HAKH COBPEMEHHBIX J0AeH. broconumanbHas CylmHOCTh YelioBeKa. BIUsSHHE COMAIBbHBIX
(akTOpoB Ha JIECTBUE €CTECTBEHHOT0 0TOOpa B UCTOPUYECKOM Pa3BUTHUHU YEJIOBEKA
YenoBeueckue packl, UX POJCTBO U MPOUCXOXKJIEHHE YenoBeK pa3yMHbIH — NOIMMOP(HBIN BUI.
[Tonsitue o pace. OcHOBHBIE THIIBI pac. [IporcxoxkaeHue u poacTBO pac

UYenoBek Kak >XKUTEIb OuMOcepbl M €ro BIMSHUE Ha NpUPOAY 3emiH YelnoBek — JKUTENb
ouochepsl. Brusaue yenoseka Ha 6uocdepy. Y ciokHEHUE U MOIIHOCTh BO3/JICHCTBUS YeIOBEKa
B 6uocdepe. CoxpaHeHue )KU3HU Ha 3eMile — IJIaBHas 3a]a4a 4eloBevYecTBa

JlaGopatopHas pabora:

[Tpucnoco01eHHOCTh OPTAaHU3MOB K Cpefie OOMTaHUs

Tema 5. 3akoHOMEpPHOCTH B3aUMOOTHOLICHUI OPraHu3MoB U cpeasbl (15 u)
VYcnosus xu3Hu Ha 3emiie Cpenbl )KU3HM OpraHU3MOB Ha 3eMile: BOJHasl, HA3€MHO-BO3AYIIHAs,
IMOYBCHHAasA, OpraHU3MCHHAA. VcnoBusa Xu3HA OpraHu3MoOB B pa3HbIX CpE€aax. DKOIOTHYECKHUE

(bakTopel: abUOTHYECKHE, OMOTHYECKHE M AaHTPOTIOTEHHBIE



OO0m1ue 3aKOHBI IeUCTBHS (AaKTOPOB CPeIbl HA OpraHU3MbI 3aKOHOMEPHOCTH JAEHCTBUS (DAKTOPOB
CpeZbl: 3aKOH ONITHMYyMa, 3aKOH He3aMeHUMOCTH (pakTopa. BiausHue sxonoruueckux pakTopoB Ha
opranu3Msl. [lepuoauaHocTs B kU3HU opranu3mMoB. @oToneprnoansm

[Tpucnoco0aeHHOCTh OPraHU3MOB K JeHCTBHUIO (hakTOpoB cpeabl [Iprumepsl mprcnocobIeHHOCTH
opranu3moB. [lonstue 06 aganranuu. Paznoobpasue amanrtanuii. [ToHsTHE 0 )KU3HEHHOU opMme.
DKOJIOTHUYEeCKHE TPYIITBI OPraHU3MOB

buotnueckue cBs3um B mpupoxae buornyeckue cBA3M B NPUPOJAE: CETH IMUTAHHSA, CHOCOOBI
noObIBaHMs NUIIK. B3aumoaeiicTBiue pa3HbIX BUIOB B IPUPOIHOM COOOIIECTBE: KOHKYPEHIIHS,
MYTYyaJlu3M, CUMONO03, XUITHUYECTBO, Mapa3uTui3M. CBs3U OpraHM3MOB Pa3HbIX BUAOB. 3HAUCHUE
OMOTHYECKUX CBSI3EH

B3anmocBs3u opranu3moB B nonyisanuu Iomynsmus kak ocobass HaqopraHU3MEHHAs CHUCTEMa,
dopma cymectBoBaHusl Buaa B npupoze. [lonsarue o nemorpadguueckoid ¥ mMpOCTPaHCTBEHHOM
CTpyKType nomynsiuun. KonnuecTBeHHbIE TOKA3aTENH MOMYIISINHI: YACICHHOCTh U MJIOTHOCTD
OyHKIMOHMPOBAaHUE TMONYISIUKA B npupoxae [emorpadguueckiue XapakTepUCTUKH TTOMYISALINN:
YHCIICHHOCTb, IIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, BBDKHBAEMOCTh. Bo3pacTHasi CTpyKTypa
NOMYJSILINK, TIOJOBasi CTpyKTypa mnonynsuuu. [lomymsmus kak Ouocucrema. JluHammuka
YHCIEHHOCTU U TNIOTHOCTH MOMYJSIUU. Perynsius 4ucieHHOCTH NOMYIIAIUH

[Tpupoanoe coobmecTBo — OuoreoneHo3 [IpuponHoe cooOImecTBO Kak OMOLEHO03, €r0 IPYCHOE
CTPOCHHE, DKOJOTHYECKHE HUIIM, NHIIEBbIE LENA W CETH NHTaHUSA. [JIaBHBIA NpU3HAK
MPUPOJIHOTO COOOIIECTBa — KPYTrOBOPOT BEIIECTB U MOTOK dHepruu. [lonarue o 6uorone. Ponb
BUJIOB B OHMOIIEHO3€

buoreoneHo3sl, 3KkocucTeMbl U Ouocdepa DKOCUCTEMHAs] OpraHu3alus >KUBOM NPUPOIBL.
DOYHKIIMOHATBHOE PA3JIMUKE BUAOB B SKOCUCTEMAaX (ITPOU3BOIUTENH, TIOTPEOUTEIH, pas3iiaraTelin).
OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTBI 3KOCHUCTeMbl. KpyroBopoT BellecTB M IpeBpalleHUs
HEPIUU — OCHOBHOHM MNpHu3HAK sKocucteM. buocdepa — riobanpHast skocucrema. B.J.
Bepnanckuit o ouochepe. KoMmoHeHThI, XapaKTEpHU3YIOIIHE COCTaB M CBOMCTBAa OMOCHEPHI:
YKHBOE BEIIECTBO, OMOTEHHOE BEIIECTBO, KOCHOE BEUIECTBO, OMOKOCHOE BEMIeCTBO. PoIb KUBOTO
BelecTBa B Ouocdepe

Pa3Butne u cMeHa npupoaHbIx coobmecTB Camopa3BuTHE OMOreoleH030B U uX cMeHa. Craauu
pa3BuTHs OmoreoneHo30B. [lepBHuHBIE W BTOPUYHBIE CMEHBI (CYKIECCHH). YCTOHYMBOCTH
OH1OreoeH030B (IKOCUCTEM). 3HaUEHHE 3HAaHUM 0 CMEHE MTPUPOIHBIX COOOIIECTB
MHoroo0pa3ue OuoreorneHo3oB (3xocuctem) OO0OIIeHHEe paHee HW3YYEHHOro MarepHana.
MHuoroo0pa3ue BOJIHBIX IKOCUCTEM (MOPCKHUX, MPECHOBOJIHBIX) U HAa3eMHBIX (€CTECTBEHHBIX U
KYJIBTYPHBIX). ArpoOHOreoneH03b! (arpO3KOCUCTEMBI), UX CTPYKTypa, CBOMCTBA U 3HAUEHHE IS

YyeJIoBeKa U IPUPO/IbI



OCHOBHBIE 3aKOHBI YCTOMYMBOCTH MWUBOW MPHUPOJbI [{[UKINYHOCTH MPOIECCOB B IKOCHUCTEMAX.
Y CTOHYMBOCTD MPHUPOIHBIX AKOCUCTEM. [IpUUMHBI yCTOWYMBOCTH 3KOCHUCTEM: OMOJOTMYECKOE
pasHooOpa3ue U conpspKEHHAsT YMCICHHOCTh X BHUJOB, KPYTOBOPOT BEUIECTB U MOTOK SHEPTHH,
UKIUYHOCTH MPOLIECCOB

Dxosiorudeckue mpoodsemsl B Omocdepe. Oxpana mnpuponasl O000ImeHne paHee H3yYEHHOTO
Mmatepuana. OTHOIICHHE YeIOBEKa K MPUPOAC B UCTOpHH denoBedecTBa. [Ipodiaembl Onocdepsr:
UCTOIIEHUE TPUPOAHBIX PECYPCOB, 3arpsi3HEHHE, COKpAIIEHHEe OMOIIOTHYECKOTO Pa3sHOOOpasusl.
Pemenue sxosnornyeckux mpodiem 6uocepsl: pallioHAIbHOE UCIIOJIB30BAaHUE PECYPCOB, OXpaHa
MIPUPOJIBI, Bceobliee 3KoIornyeckoe o0pa3oBaHue HACEICHHUS.

JlabGopaTtopHnas pabora:

OreHka KauecTBa OKPYKaIOLIeH CpeIbl

OKCKYPCHS B IIPHUPOAY:

((I/ISYLICHI/IC U OIMCaHME DKOCHUCTEMBI CBOECH MECTHOCTH

KaJICHIlapHO-TeMaTI/I'-IeCKOC INIAHUPOBAHHE

No Ha3zeanue memoi Jara
ypoKa

Beeaenue 1 yac

1. | Mucrpyxrax no TB. Bronorus — HayKa 0 %HBOM MHpE 6.09

Tema 1. O01IHe 3aKOHOMEPHOCTH KU3HU (3 )

2. MeTopl OMOIOrHUECKUX UCCIIEOBAHMIA. 6.09
3. OO01ue cBoCTBA KUBBIX OPTaHU3MOB. 13.09
4. | Muoroo6pa3zue Gpopm KHUBBIX OPTraHU3MOB. 13.09

Tema 2.51B1eHNs U 3aKOHOMEPHOCTH KU3HU HA KJIeTOYHOM ypoBHe (10 1)

5. | MHoroo6pa3zue KIeToK. 20.09

6. | MHorooGpasue KIETOK. 20.09
JladopaTopHast padora Ne 1
«CpaBHeHI/Ie paCTI/ITeJ'II)HI)IX 1 JKUBOTHBIX KJICTOK»»

7. XUMUYeCKHE BEIeCTBA B KIIETKE. 27.09

8. CtpoeHue KIEeTKH. 27.09

9. OpraHouibl KJIETKH U UX QYHKINU. OxTs16pB
04.10

10. | OOMeH BemecTB — OCHOBA CYIISCTBOBAHMSI KJIICTKH. 4.10

11. | buocunTes 6enka B KJIETKE. 11.10

12. | buocunre3 yrieBogoB — (OTOCHHTES. 11.10




13. | ObecnieueHne KIETOK SHEPTUEH. 18.10
14. | Pa3mHO>XEeHHE KICTKHU U €€ JKU3HCHHBIN ITHKII. 18.10
JlabopaTopHasi padora Ne 2
«PaccMarpuBaHre MUKPOIIPENIAPATOB C ACTSIIAMUCS KICTKAMH
pacTeHUs.
Tema 3 3aK0HOMEPHOCTH KM3HU HA OPraHU3MEHHOM ypoBHe 2() 4acoB
15. | Opranusm — oTKpbITas xuBas cucrema (obuocucrema). [lpumurtuasie | 25.10
OpraHU3MBI.
16. | IlpuMHTHBHBIE OPTaHU3MBI. 25.10
17. | PacTuTenbHBIM Opranu3M U €ro 0COOEHHOCTH. Hos6ps
08.11
18. | PacturenbHbiit opranusm. PasmHoxxeHue. 08.11
19. | MHuoroo6pa3ue pacTeHHIA U UX 3HAUYCHUE B TIPUPO/IE. 15.11
20. | Opranusmel napctsa rpuOOB M JIMIIAHHUKOB. 15.11
21. | XKuBOTHBII OpraHU3M U €ro 0COOCHHOCTH. 22.11
22. | PazHooOpa3ue KMBOTHBIX. 22.11
23. | CpaBHEHUE CBOMCTB OpraHu3Ma 4el0oBeKa 29.11
U KABOTHBIX.
24. | Pa3MHOXEHHE )KUBBIX OPTaHU3MOB. 29.11
25. | UanuBuayanbHOE pa3BHTHE. JexaOpb
06.12
26. | OGpa3oBaHKE MOJIOBBIX KIETOK. Meiio3. 6.12
27. | 3yyeHne MexaHu3Ma HACJICJICTBEHHOCTH. 13.12
28. | OcHOBHBIEC 3aKOHOMEPHOCTH HACJEIOBAaHUS MPU3HAKOB y OpraHnu3moB. | 13.12
29. | 3akoHOMEpHOCTH HacleACcTBeHHOCTH. JlabopaTopHasi pagora Ne 3 20.12
«HacnencTBeHHbIE H HEHACIICICTBEHHBIC TPU3HAKU Y PACTCHUN Pa3HBIX
BUJIOBY.
30. | 3aKOHOMEPHOCTH N3MEHYNBOCTH. 20.12
31. | HenacnencrseHHas N3MEHYNBOCTb. 27.12
32. | HenacnencrsenHas N3MEHYNBOCTb. 27.12
JlabopaTopHasi padora Ne 4
«3yueHne N3MEHYUBOCTH Y OPTAHU3MOB).
33. | OCHOBBI ceNeKIIMU OPTaHU3MOB. SAuBapb
10.01
34. | OCHOBBI CeNeKIINN OPTaHU3MOB. 10.01
Tema 4. 3aK0HOMEPHOCTH POUCXOKIAEHUSI M Pa3BUTHSA Ku3HHM HA 3emJe (18 v)
35. | IlpeacraBneHusi 0 BOSHUKHOBEHUH KU3HU Ha 3eMIie B UCTOPUH 17.01
€CTECTBO3HAHUSL.
36. | CoBpeMeHHBIE NMPEICTABICHUS O BOSHUKHOBEHHH )KH3HH Ha 3eMIIe. 17.01




37. | 3navenue GpoToCcHHTE3a M OUOJIOTHIECKOTO KPYrOBOPOTA BEIIECTB B 24.01
Pa3BUTHH KHU3HHU.
38. | Dtanbl pa3BUTHS )XKU3HU Ha 3eMIIe. 24.01
39. | Wpeu pa3BuTHS OPraHUYECKOTO MHpaA B OMOJIOTHH. 31.01
40. | Yapn3 lapBuH 00 3BOJIOLUU OPraHUYECKOTO MHPA. 31.01
41. | CoBpeMeHHBIE MPEIICTABICHUS 00 IBOIIOIUN OPTraHUIECKOTO MHPA. DdeBpanb
7.02
42. | Bug, ero Kputepuu M CTPyKTypa. 7.02
43. | IIponeccel 0Opa3oBaHus BUIOB. 14.02
44. | MakponBoJIoLHs KaK MpoLecC NOSIBICHNS HaJBUAO0BBIX Py 14.02
OpPraHU3MOB.
45. | OCHOBHBIE HAIIPaBJICHUS YBOJIIOIUH. 21.02
46. | [IpumMepsl SBOTIONMOHHBIX MPE0OPa30BAHMI JKUBBIX OPTaHU3MOB. 21.02
47. | OCHOBHBIC 3aKOHOMEPHOCTH IBOJIFOIUH. 28.02
48. | OcHOBHBIC 3aKOHOMEPHOCTH IBOJIIOIINH. 28.02
JlabopaTopHasi padora Ne §
«[TprcrocobIeHHOCTh OPTaHU3MOB K Cpesie
OOUTaHU.
49. | YenoBexk — MpeICTaBUTENb JKUBOTHOTO MUPA. DBOJIOIMOHHOE Mapt
MIPOUCXOKICHUE YEITOBEKA.
06.03
50. | Drambl 5BONIONNYN YEITOBEKA. 6.03
51. | YenoBeueckue pachl, UX POACTBO U MIPOUCXOXKICHUE. 13.03
52. | YenoBek Kak >kuTeJIb OMOC(ephl U €ro BIMSHUE Ha TPUPOY 3EMIIH. 13.03
Tema S. 3aK0HOMEPHOCTH B3aHMOOTHOIICHUI OPraHU3MOB U cpeasbl (15 1)
53. | YcnoBus xu3an Ha 3emute. Cpepl )KU3HA 27.03
1 9KOJIOTMYECKHE (DAKTOPBI.
54. | OGmue 3aKoHbI AecTBUS (PAaKTOPOB CpeJlbl Ha OPraHU3MBI. 27.03
55. | [IpucnocobieHHOCTh OPraHU3MOB K JIEUCTBHIO (DAKTOPOB CPEJIbI. Arnpenb
03.04
56. | JlaGoparopuasi pa6ora Ne 6 03.04
«O1eHKa KauecTBa OKPYXKaloIei cpesibh».
57. | buotuyeckue cBsi3u B IpUpoO/IE. 10.04
58 | [Nomymsirum. 10.04
59. | ®yHKIMOHUpPOBaHHE NOMYJISAIMA B IPUPOIC 17.04
60. | [IpomexxyTodHas aTTecTarus 17.04




61. | CoobuecTBa. 24.04

62. | buoreoreHo3sl, SKOCHCTEMBI 1 Orochepa. 24.04

63. | Pa3BuTHe n cMeHa OMOreoLeHO30B. Maii

08.05

64. | Dxomoruyeckue mpodiemsl B brochepe. 08.05
OxpaHa npupoIbI.

65. | «/3ydeHue U onMcaHue SKOCUCTEMBI CBOCH MECTHOCTH 15.05
DKCKypcusl.

66. | OcHOBHBIE 3aKOHBI YCTOHYNBOCTHU KUBOM MPHPOIBL. 15.05

67. | O6obmenne MmaTepuana 3a Kypc 9 kmacca. 22.05

68 | UTorosslii ypoxk. 22.05




9 kjaacce

Conep:xanue paseyioB
MPOrpamMmbl

OcHoBHOe coep:xaHue
o TeMaM padoueil MporpaMmabIl

XapakTepucTHKA OCHOBHBIX BH/I0B /1eIT€IbHOCTH
o0yJaroierocsi

Tema 1. O01mMe 3aKOHOMEPHOCTH KM3HH

buosnorns kak HayKa.

buoJiornsi — Hayka o0 ;KHBOM MHpe

buonorus — nayka, uccieayroas xu3sab. M3ydenue
IpUPOIBI B 00ECTICYeHUH BEDKHBAHUS JIFOJICH Ha
3emiie. bruonorus — cucrema pa3HbIX OMOJIOTHUECKUX
oOmacreit HayKH.

HasbiBaTh 1 XapakTepH30BaTh pa3IMuHbIC HAYIHbIC 001aCTH
OUOJIOTUU.

Mertoapl usyyenus
OpPraHu3MOB: HAOIIOCHHUE,
U3MEPEHUE, IKCIIEPUMEHT

MeToabl 6M0JIOrHYeCKHX HCCIET0OBAHU

MeTo/pl H3ydeHH s )KUBBIX OPraHM3MOB: HAOIOICHHE,
U3MEpCHUE, CPABHCHNUE, ONTMCAHUE, IKCIICPUMEHT,
MonenupoBanue. [IpaBuia paboThl B kKaOHHETe
OuoIIOTHH ¢ OMOIIOTUYECKIMH TPUOOpaMu U
UHCTPYMEHTaMH

OOBsICHATH HA3HAYCHUE METOJIOB MCCIICIOBAHUS B OMOJIOTHH.
XapakTepu3oBaTh U CPaBHUBATh METOJIbI MEXY COOOH.
Cobmonath nmpaBuia paboThl B KaOUHETE, 0OpaIieHus ¢
nabopaTopHbIM 000pyAOBaHUEM

OTInuuTeIbHBIC IMPU3HAKHN
JKHUBBIX OPraHU3MOB.

OO0mme cBONCTBA )KUBBIX OPTaHU3MOB
OTnnuuTenpHble MPU3HAKU KUBOTO U HEKHUBOTO:
XUMHUYECKHM COCTaB, KJIETOUHOE CTPOCHHE, OOMEH
BELIECTB, PA3MHO)KEHUE, HACIIEICTBEHHOCTb,
U3MEHYUBOCTb, POCT, Pa3BUTHUE, Pa3ApPaXKMUMOCTb.
B3aumocBsI3b KMBBIX OPraHU3MOB U CPEbI

Ha3zwiBars u XapaKTCpUu30BaThb NPU3HAKHU JKUBLIX CYHICCTB.
CpaBHI/IBaTB CBOMCTBA YKUBBIX OpraHu3MoOB U TEJI HEXUBOU
IIpUPObI, 1€J1aTh BBIBOABI

Pa3noo0pasne oprann3mMos.

MHoroo0pa3ue ¢opm KU3HH

Cpenpbl )KM3HM Ha 3emiie 1 MHOTooOpasue ux
opraan3MoB. KierouHoe pazHooOpaszne opraHu3MoB U
ux napcrBa. Bupycsl — HeksieTouHas popma sKHU3HH.
Pa3znoobpaszue 6uocucrem, oTodpaxatoriee
CTPYKTYpHBIE YPOBHHU OpPraHU3AIMH KU3HU

Paznuuare yetbipe cpeasl )Ku3HU B Orocdepe.
XapakTepu30oBaTh OTIINYUTEIbHbIE OCOOEHHOCTH
MIPEACTaBUTENEN Pa3HbIX LAPCTB )KMUBOW IPUPOJIBI.
OOBACHATH 0COOEHHOCTU CTPOCHUS U KU3HEIEATEIIbHOCTU
BHUPYCOB.

OmnpenensaTb NOHATHE «OHOCHCTEMAY.

XapakTepu30BaTh CTPYKTYPHbIE YPOBHU OpTaHU3aUH JKU3HU




Conep:xanune pasesioB
NPOrpamMmbl

OcHoBHOe coep:xanue
o TeMaM padoueid MporpaMmabIl

XapakTepucTHKA OCHOBHBIX BH/I0B /1eT€IbHOCTH
o0yJaruerocs

Tema 2. 33KOHOMepHOCTI/I KU3HU HA KJI€ETOYHOM YPOBHE

Kierounoe crpoenue
opranu3zmMoB. MHOroo6pasue
KJIeTOK. MeTO/Ibl H3y4eHUs
JKUBBIX OPraHU3MOB!
HaOIfoZIeHHe, U3MEpEHHE,
IKCIIEPUMEHT

MHuorooopa3ue KJIeTOK

O06o0061IeHre paHee U3y4eHHOTO MaTepuaa.
MHuoroo6pasue TUIIOB KJIETOK: CBOOOTHOKUBYIINE U
oOpa3yrolue TKaH!, TPOKAPUOTHI, SyKapuoThl. Poib
YU€HBIX B U3YUYEHUU KIICTKH.

Jaoopamopnasa paooma Ne 1
«MHoTr000pa3ue KJIeTOK 3ykaproT. CpaBHEHHE
PaCTUTENBHBIX U )KUBOTHBIX KJIETOK)

Onpenensars OTANYUTENbHbIE MPU3HAKU KIETOK MPOKApPUOT U
9YKapHOT.

[IpuBOAUTH MPUMEPHI OPraHU3MOB IPOKAPHOT U SYKAPHUOT.
XapakTepru30oBaTh CYIIECTBEHHBIC PU3HAKH
KU3HEACSITEIbHOCTH CBOOOAHOKUBYILIEH KJIETKU U KIETKH,
BXOJIAILIEH B COCTAaB TKaHH.

HasbiBarh nMeHa yu€HBIX, MOJIOKUBIINX HAYAII0 U3YUYECHUIO
KIICTKH.

CpaBHUBATh CTPOCHHUE PACTUTEIBHBIX U KUBOTHBIX KIETOK.
DuUKCUpPOBATh PE3yNIBTAThl HAOIIOIEHUH U JIeIaTh BHIBOJIHI.
Columronath nmpaBwmiia padoThl B KAOMHETE, OOpaIeHHs C
nabopaTopHbIM 000pyAOBaHUEM

Oco0EeHHOCTH XUMHYECKOTO

COCTaBa XMBbLIX OPraHU3MOB!

HCEOPraHN4YCCKUC U
OpPraHn4€CKUC BCUICCTBA, UX
POJib B OpraHnu3Me

XuMHYEeCKHE BellecTBa B KJeTKe

O06o001enre paHee H3y4eHHOTO MaTepuara.
Oco0eHHOCTH XMMHUECKOTO COCTaBa KUBOM KIETKH U
€r0 CXOJICTBO Y Pa3HBIX THUITOB KJIETOK.
Heoprannueckue u opraHiuecKre BeeCTBa KIETKH.
Coneprxanue BOJIbI, MUHEPAJIBHBIX COJIEH, YITIEBOJIOB,
JTUNHUI0B, OEJIKOB B KIJIETKE U B opranusMe. Mx dhyHkiuu
B KHU3HECSITEILHOCTH KIICTKH

Paznuuarh 1 Ha3bIBaTh OCHOBHBIE HEOPraHUYECKUE U
OpraHMYECKHE BELIECTBA KIETKHU.

OOBACHATH (DYHKLUU BO/IbI, MUHEPAJIbHBIX BELIECTB, OCIIKOB,
YIJIEBOJIOB, JIMITUOB U HYKJIEMHOBBIX KHUCJIOT B KJIETKE.
CpaBHMBaTh XUMMUYECKHUI COCTAB KJIETOK ’KHMBBIX OPIraHU3MOB
1 TeJl He)XKUBOW IPUPOIBI, I€TaTh BHIBObI

CrtpoeHue KIeTKuU: Sapo,
KJICTOYHAsI 000JI0YKa,
ria3Maruueckas MmeMOpaHa,
[UATOIIa3Ma, TIIACTU/IBI,
MUTOXOH/IPUH, BAKYOJIH.

CTpoeHue KJIeTKH
CrpyKTypHBbIE YacTH KJIETKH: MeMOpaHa, sSapo,
[UTOIJIa3Ma C OPraHOUIAMU U BKJIIOUECHUSIMU

Pa3nnuarbe OCHOBHBIE YaCTH KJIETKH.

HazbiBaTh 1 00BSACHATH CyILIECTBEHHbIE PU3HAKH BCEX
4acTeH KIIETKHU.

CpaBHUBaTh 0COOEHHOCTH KJIETOK PACTEHUH U KUBOTHBIX

Oprasouas! KJIeTKH U UX GyHKIHMHT
MembpanHble 1 HeMeMOpaHHbIE OPTaHOUbI,
OTJIMYUTENIbHBIE 0COOEHHOCTH UX CTPOCHUS U

byHKIIUN

BbiaensaTe 1 Ha3bpIBaTh CYLIECTBEHHBIE IIPU3HAKU CTPOCHUS
OpPraHOM[IOB.

Paznuuarh opraHou/ibl KJIETKH Ha PUCYHKE YUeOHUKA.
OOBsACHATH (DYHKIIMH OTJIEIBbHBIX OPTaHOUIOB B
KHU3HEIESTEIbHOCTH PACTUTEIbHON U )KUBOTHOW KIIETOK
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OOMeEH BENIECTB U
[IPEBpAICHHUS SHEPTHH —
MPU3HAK KUBBIX OPraHU3MOB

OO0MeH BenecTB — OCHOBA CYLIECTBOBAHUS KJIETKH
[TonsTne 06 0OMeHe BelecTB Kak COBOKYITHOCTH
OMOXMMHUYECKUX PEaKIHid, 00eCIeUnBaAIOIINX
KHU3HENEATSITLHOCTh KJICTKU. 3HAYCHUE aCCUMIIISALINN
U JIUCCUMUJISIIIUY B KJIeTKe. PaBHOBECHE
HEPIreTUYECKOTO COCTOSHUS KIIETKH — 00ecIieueHue
e HOpMaJTLHOTO (PYHKIIMOHUPOBAHHS

OmnpenensTe MOHATHE «OOMEH BEIIECTBY.

YcraHaBiIuBaTh pa3inyue MOHATHH «aCCUMMIIALUSI» U
«IUCCUMMIIALIUS.

XapakTepu30oBaTh U CPaBHUBATH POJIb ACCUMMIIALIMY U
JUCCUMWISALIMU B )KU3HEEATEIbHOCTU KIIETKH, JI€1aTh
BBIBOJIbI HA OCHOBE CPaBHEHUSI.

O0mBsicHATh posib AT® Kak yHHBEpCAJIIbHOTO EPEHOCUHKA U
HAKOIMTEJs SHEPTUH.

XapakTepu30BaTh YHEPIETHUECKOE 3HAUCHUE OOMEHA
BEILECTB /IS KJIIETKU M OpraHnu3Ma

Oprannueckue Bemniectsa. Ux
pOJIb B OPraHu3Me

buocunTes 0e1ka B JKHBOJ KJIEeTKe

[Tonste o OmocuHTE3€. DTAIBI CUHTE3a O€JIKa B
KJIeTKe. PoJib HYKJICMHOBBIX KHCJIOT M pUOOCOM B
OuocuHTe3€e OEIKOB

Ornpenenath NOHATHE «OMOCUHTE3 OeKa.

BoiensTe 1 Ha3pIBaTh OCHOBHBIX YYACTHHUKOB OMOCHHTE3a
OeJika B KJICTKE.

Pa3znuyare 1 XapakTepu3oBaTh dTanbl OMOCHHTE3a OellKka B
KJIETKE.

OTBeyarb Ha UTOTOBBIE BOIPOCHI

BuocunTes yriieBonos — ¢orocunres

[TonsATHE O POTOCHHTE3E KAK MPOLIECCE CO3TaHUS
YIJIEBOJIOB B )KMBOH KieTke. J[Be ctanuu porocunTesa:
CBETOBAas U TEMHOBasl. YCIOBUS IPOTEKAHUS
(dboTocHHTE3a M €ro 3HAYCHUE IS IPHPOIBI

Onpenensars NOHATHE «(POTOCUHTESY.

CpaBHMBaTh cTaAuu (POTOCUHTE3A, JIEJIaTh BHIBOABI HA
OCHOBE CPABHEHHS.

XapakTepu3oBaTh 3HaueHHE (POTOCUHTE3a JJISl PACTUTEIBHOM
KJIETKU ¥ IIPUPOJIBI B LIEJIOM

Obecreuenne KJIeTOK
JHepruein

O0ecneyenne KJIeTOK dJHepruen

[ToHsITHE O KJIETOUHOM JBIXaHUM KaK O IIpoLecce
obecrieueHus KiIeTku sHeprueil. Ctaauu KJIeTouHOro
nbIxaHus: OeckucnopoaHas (pepMeHTaTUBHAS, UIH
IJIMKOJIM3) U KUcIopoaHas. Poib MUTOXOHApUH B
KJIETOYHOM JIbIXaHUU

OHpeI[eJ'ISITL INOHATHEC (KJICTOYHOC IBIXaHHUCH.

CpaBHI/IBaTI) CcTaauu KJIICTOYHOTI'O JbIXaHUA U J1€J1aTh BBIBO/bI.
XapaKTepnsoBaTL 3HAUYCHUC KJICTOYHOI'O AbIXaHUA IJIs
KJICTKH U OpraHyu3Ma.

BrIsaBaaTs CXOACTBO U pas3Invyuid AbIXaHUA U (I)OTOCI/IHTC3a

PazmHuoxeHUE

Pa3sMHoO:KeHHEe KJIEeTKH U €€ JKU3HEHHBI UK
Pa3zmHokeHne KIIeTKH MyTEM JeeHus] — oo1mee
CBOMCTBO KJIETOK OJJHOKJIETOUYHBIX ¥ MHOTOKJIETOUHBIX
opranu3MoB. KnerouHoe neneHue y mpokapuoT —

XapakTepu30oBaTh 3HAYEHUE PA3MHOKEHHUS KIETKU.
CpaBHHBATH JieTICHNE KJIETKH MPOKAPUOT U DYKAPHOT, JeNIaTh
BBIBOJIbI HA OCHOBE CpPaBHEHHUSI.

OnpenensaTh MOHATHSI KMUTO3», «KJICTOUHBIN ITUKID).
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JIeNIeHre KJISTKU Ha/iBoe. J{eneHne KiIeTkH y yKapruoT. | OOBSICHITh MEXaHHU3M PaCIpe/IesIeHUs HACICICTBEHHOTO

MuTo3. @a3bl MuTo3a. JKU3HEHHBIN ITUKIT KIETKU: Mmarepualia MeX/a1y JIByMsl IOYEpPHUMHU KJIETKaMU y TPOKApUOT

unTepdasza, MuUTO3. PazaeneHue KIeTouHOro U DYKapHOT.

COAEPKUMOTO Ha JIBE JOUEPHUE KIETKH. HasbiBarh 1 XxapakTepu30BaTh CTaIUU KJIECTOYHOTO LIHUKIIA.
Habmonares 1 ONMuChIBaTh ACTSIIHECS KIETKH 110 TOTOBBIM

Jlabopamopnas paboma Ne 2 MHUKpoOIIpenaparam.

«PaccmarpuBaHue MUKpPOIIPENapaToB C IEISIUMUCS DuUKCUpPOBATh PE3yNBTaThl HAOIIONEHUH, POPMYITUPOBATH

KJIETKaMU» BBIBOJIBI.

Cobmonats mpaBuia paboThl B KaOUHETE, 0OpaIieHus ¢
nabopaTopHbIM 000pyAOBaHUEM

Tema 3. 3aKOHOMEpPHOCTH KU3HHM HA OPTaHU3MEHHOM YPOBHe

OOMeH BelecTB U Oprasusm — OTKpbITas KUBasi cucTeMa O060CHOBBIBaTH OTHECEHUE )KHUBOTO OPraHU3Ma K

MPEBPAILLECHUS SHEPTUU — (ouocucrema) ouocucTeme.

MPHU3HAK KUBBIX OPTaHU3MOB OpranusM Kak kuBasi cucreMa. KOMIOHEHTHI cucTeMbl, | BbIAensTh cyliecTBeHHbIC TPU3HAKU OMOCHUCTEMBI
UX B3aUMOJICIICTBHE, 00€CIIeUNBAIOIIEE LIEJIOCTHOCTD «OpraHu3M»: OOMEH BEIECTB U MPEBPAICHUS SHEPTUH,
OMOCHCTEMBI «OPTaHU3MY. Perymsius mporeccos B NUTaHUE, JbIXaHUE, TPAHCIIOPT BEIIECTB, CBSA3M C BHEIIHEH
onocucreme cpenoii.

OOBACHATD LIEIOCTHOCTb U OTKPBITOCTH OMOCHCTEMBI.
XapakTepu30oBaTh CIOCOOHOCTh OMOCUCTEMBI K PETYISLUU
IIPOLIECCOB JKU3HEAEATEILHOCTH

Pa3noobpazue opranu3mos. Baxkrepuu u BUpychbl Boiaenste cyniecTBeHHbIE TPU3HAKU OAKTEpUi,

bakrepun. MuorooGpasue Paznoo0Opazue popM OpraHu3MoB: OTHOKJIETOUHBIE, [I1aHOOaKTEepUl 1 BUPYCOB.

Oaxtepuil. Ponp Gakrepuii B MHOT'OKJIETOYHBIE Y HEKJIETOUHbIE. bakTepnn Kak OOBbsACHATH (Ha KOHKPETHBIX IPUMEpax) CTPOEHUE U
IIPUPOJIE U B )KU3HU YEJIOBEKA. | OJHOKJIETOUHBIE JOSEPHBIE OpraHu3Mbl. Bupychl kak 3HaueHue OaKTepuil, MaHOOaKTepUil 1 BUPYCOB.

Bupycbel — HeksieTouHbIE HekJieTouHas popma xu3Hu. OTINYNUTENbHbIE PaccmarpuBath 1 00BACHATH IO PUCYHKY Y4eOHUKA IIPOLIECC
¢dopmel. 3aboseBanus, 0cobeHHOCTH OaKkTepuil 1 BUPYCOB. 3HaUCHHE IIPOHUKHOBEHUS BUPYCa B KJIETKY U €70 Pa3MHOKECHMSL.
BbI3bIBaeMbl€ OAKTEPUSMU U OaxTepuil 1 BUPYCOB B IPUPOJIE [IpuBoauTH MpuUMeEpHI 3a001€BaHU, BHI3BIBAEMBIX
BUpycaMu. Mepsl OaKTepHsIMU U BUPYCaMHU

popUIAKTUKH 3a00I€BaHU
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Pacrenus. Knerku u opransl
pactenuil. PasmMHoxeHue.
becnonoe u nonosoe
pa3MHOXKEHHE

PacTurtenbHbBIN OPraHu3M U ero 0COOEHHOCTH
['maBHBIE CBOWCTBA paCTEHU: aBTOTPO(HOCTD,
HECIOCOOHOCTh K aKTUBHOMY TEPEIBUKECHUIO,

pasMEIICHUE OCHOBHBIX JacTen — KOpHA U rmodera —

B JIBYX pa3HbIX cpenax. OCOOCHHOCTH PaCcTUTEIBHOM
KJIETKH: ITPUHAUICKHOCTD K DYKapuoTaM, HAJINYUE
KJICTOYHOM CTEHKH, IIJIACTUJ U KPYIIHBIX BaKyOJIEH.
Crioco0Obl pa3MHOXKEHUS paCTEHUI: 110JIOBOE U
6ecrionoe. OcOOEHHOCTH TTOJIOBOTO Pa3MHOKEHHUSI.
Tunel 6ecronoro pa3sMHOXKEHHUS: BEreTaTUBHOE,
CIIOPAMHU, JICJIEHUEM KIIETKU HAJBOE

Briensats u 06001aTh CyIecTBeHHbIC IPU3HAKNA PACTCHUN U
PaCTUTEIBLHOU KIIETKH.

XapakTepu30BaTb 0COOEHHOCTHU IPOLIECCOB
KU3HEICITEIbHOCTH PACTCHUN: TUTAHUS, IbIXaHUs,
¢dorocuHTEe3a, pA3MHOKEHUSI.

CpaBHMBaTh 3HaYE€HHUE M10JIOBOTO U OECII0I0r0 Cloco00B
PAa3SMHOKCHUS paCTeHHﬁ, JcJIaTb BBIBOJbI HA OCHOBC
CPaBHEHH.

OOBACHATH POJIb PA3IMUHBIX PACTEHUH B )KM3HU YEJIOBEKA.
[IpuBOAUTH MPUMEPHI UCIIONB30BAHUS YEIIOBEKOM PA3HBIX
CIOoCcO0OO0B pa3MHOKEHUS PAaCTEHHUI B XO3sIICTBE U B IPUPOJIE

MHuoroo0pasue pacTeHuH,
MIPHUHITATIBI KX
KJIaccupUKaIuu

MHuoroo6pa3ue pacTeHuii M 3Ha4YeHNe B IPUpPoOIe
O06o001eHre paHee HU3y4eHHOTO MaTepuala.
MHuoroo6pasue pacTeHU: CIOPOBBIE U CEMEHHBIE.
Oco0OeHHOCTH CITOPOBBIX PACTCHHI: BOAOPOCTICH,
MOXOBH/IHBIX, MTAMIOPOTHUKOB, XBOIIEH U TUIAyHOB;
CEMCHHBIX paCTeHHﬁI TOJIOCEMECHHBIX U IBETKOBBIX
(mokpeiTocemenHbIX). Knaccst otnena [{BeTkoBble:

JIBYIOJIBHBIE U OTHOIOIbHBIE pacTeHuss. OCOOCHHOCTH

1 3HAYCHUC CCMCHU B CPABHCHUU CO CHOpOﬁ

Boiaensats u 060011ath CyIiecTBeHHbIC TPU3HAKU PACTEHUIN
Pa3HBIX TPYIII, TPUBOJAUTH TPHUMEPHI STUX PACTCHUHU.
BrigensaTs u 000011aTe 0COOCHHOCTH CTPOCHUS CITIOPOBBIX H
CEMEHHBIX PACTECHUM.

Pa3znuyare 1 Ha3bIBaTh OPraHbl PACTEHUI HA HATYPaTbHBIX
00beKTax U TadIuIax.

CpaBHUBaTh 3HAYCHHE CEMEHU U CTIOP B KU3HU PACTEHUN

I'pubb1. MHOTOOOpa3ue
rpubOB, UX POJIb B IPUPOJIE U
B JKH3HU YeJIOBEKA.
JInmaituuku. Ponb
JUIIAHUKOB B TIPUPOJIC U B
JKM3HU YCI0BEKa

Opranu3smbl HapcTBa rPUOOB U JUINATHUKOB
I'pubBbI, UX CXOACTBO C APYTUMH 3yKapUOTHUECKUMU
opranu3MaMiu — PACTCHUSAMU U ) KUBOTHBIMHU — U
ommyue oT HuX. Crnenuduyeckue CBOUCTBa rpuOOB.
MHuoroo6pasue 1 3HaueHue TpUOOB: MJIECHEBBIX,
HUISTIOYHBIX, TapasuTUYecKuX. JInmaiHuKy kak
0co0ble CUMOMOTHYECKHE OPraHU3MBbI; UX
MHOTrooOpasue u 3Ha4eHue

BoiaensaTe u XapakTepru30BaTh CyII€CTBEHHbIE IPU3HAKH
CTPOEHHS U MPOLECCOB KHU3HEAEATETLHOCTH IPUOOB U
JUIIAHUKOB Ha KOHKPETHBIX IPUMEpax.

CpaBHMBaTh CTpOEHHE I'PUOOB CO CTPOCHHUEM PACTEHUH,
YKUBOTHBIX U JINIIAITHUKOB, J1€JaTh BHIBOJIBI.
XapakTepu3oBaTh 3HaUCHHE TPUOOB M JUIIANHUKOB IS
MIPUPOJIbI U YEJIOBEKA.

OTMmeuaTh ONaCHOCTb SJJOBUTHIX TPHOOB U HEOOXOIUMOCTh
3HaHUA MpaBuII cOopa rpubOB B IPUPOIE
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JKusotnsie. [Iponeccol
KU3ZHENIEATEIIbHOCTU U UX
perysanua y ) KUuBOTHBIX

7KMBOTHBII OPraHu3M M ero 0cO0eHHOCTH
Oco6eHHOCTH )KMBOTHBIX OPraHU3MOB:
MPUHAIIISKHOCTD K 9yKapHOTaM, TeTepoTpO(HOCTD,

CrIOCOOHOCTD K aKTUBHOMY TEPEABHIKEHHIO, 3a00Ta O
MMOTOMCTBE, TOCTpOKa kUil (THE3A, HOp). JleneHue

’KHBOTHBIX I10 CIOCO0aM I[O6BIB3HI/I$I B0Z00105
PACTUTCIIbHOSAHBIC, XUIITHBIC, ITAPa3UTHUYCCKHUC,
nagajJblIMKK, BCCAIHBIC

Briensats u 06001marh CyecTBeHHbIC IPU3HAKN CTPOCHUS U
IIPOLIECCOB JKU3HEACATCIIBHOCTH JKUBOTHBIX.

Habnronare 1 onuchIBaTh MOBEICHUE JKUBOTHBIX.

Ha3piBaTh KOHKpPETHBIE IIPUMEPBI PA3JINYHBIX JUKHX
KUBOTHBIX U HanOOJIee pacpOCTPAaHEHHBIX JTOMAITHUX
JKUBOTHBIX.

OOBSCHATD POJIb PA3TUYHBIX )KUBOTHBIX B KU3HH YEIIOBEKA.
XapakTepu3oBaTh CIOCOObI MUTaHUS, PAcCEeNICHUs,
nepeKUBaHUS HEOMATONPHUATHBIX YCIOBUI U TOCTPOUKH
JKUJIHILL )KUBOTHBIMU

Muoroo6pasue (TuIbl,

KJ'IaCCBI) JKNBOTHBLIX, UX POJIb

B IIPUPOJIE U B KU3HU
YeJloBeKa

MHuoroodpa3ue :KUBOTHBIX

HGHGHI/IC JKMBOTHBLIX Ha ABa IIOALApPCTBA: HpOCTGﬁHIHG

1 MHoroksierounble. OCOOEHHOCTH MPOCTENIINX:
pacnpocTpaHeHue, MTUTaHUE, IEPEIBUKCHHUE.
MHOrokJ1I€TOYHbIE )KMBOTHBIE: OECIIO3BOHOUHBIE U
1103BOHOYHBIE. OCOOEHHOCTH pa3HbIX THUIIOB
0€CI03BOHOYHBIX )KUBOTHBIX. OCOOEHHOCTH THIIA
Xopaossle

CpaBHeHMe CBOCTB OPraHM3Ma YeJ10BeKa U
KMBOTHBIX

Brienste u 00001maTh CyecTBeHHbIC IPU3HAKN CTPOCHUS
IIPOIIECCOB JKU3HEACATEIIBHOCTH KHUBOTHBIX.

BBISBISATH MPUHAIICKHOCTD KUBOTHBIX K ONPEACIEHHON
CUCTeMAaTUYECKOH Tpyte (Ki1accuduxammn).

Paznuuare Ha HaTYpaJIbHBIX 00BEKTAX M TAOIHMIIAX OPTaHbI U
CUCTEMBI OPTaHOB )KMBOTHBIX Pa3HBIX TUIIOB U KJIACCOB,
HanboJee pacrpoCTPaHEHHBIX TOMAITHUX KHUBOTHBIX U
YKUBOTHBIX, OMACHBIX JJIsl 4eJIOBEKa.

OOBSCHATD POJIb PA3TUYHBIX )KUBOTHBIX B KHU3HH YEIIOBEKA.
XapakTepu3oBaTh POCT U Pa3BUTHE )KUBOTHBIX (HA IPUMEPE
kyacca Hacexomble, Thma XopioBbie)

becnonoe u nonosoe
pazMHokeHue. [lonoBeie
KJIeTKU. OIUIONOTBOPEHKE

Pa3mHokeHHe JKMBBIX OPraHNU3MOB

Tunel pa3sMHOXKEHHS: TOJIOBOE U Oecrooe.
Oco0eHHOCTH MOJIOBOTO PAa3MHOKEHHUS: CIUSHHIE
MYKCKHX U JKEHCKUX FaMeT, OIUIOI0TBOPEHHUE,
oOpa3zoBaHue 3Urotel. becrnonoe pasmMHoxeHue:
BEreTaruBHOE, 00pa30BaHKE CIOP, JeEHHE KISTKH
HajBoe. bruonornyeckoe 3Ha4eHNE MOJIOBOTO U
6ecrosnioro pazMHoxeHusi. CMeHa MOKOJIeHUH —
0€ecI10JI0ro U MOJIOBOTO — Y KUBOTHBIX U PACTEHUN

BrinensaTe u XapakTepru30BaTh CyIIECTBEHHBIE MPU3HAKU
JIByX TUIIOB Pa3MHOKEHHSI OPTaHU3MOB.

CpaBHuBaTh 110JIOBOE U OECNONI0E Pa3MHOKEHUE, )KEHCKHUE U
MY>KCKHE TIOJIOBBIE KJIETKH, JEJIaTh BHIBOJIBI.

OOBSICHATH POJIH OIUTIOIOTBOPEHUS U 0Opa30BaHUS 3UTOTHI B
Pa3BUTHUU KUBOTO MUPA.

BrIABIATE 1 XapakTEpU30BaTh MOJIOBOE U OECIIONIOE
TIOKOJICHHS Y MAMOPOTHHKA 110 PUCYHKY yUeOHHKA.
XapakTepr30BaTh 3HaYEHHUE MOJIOBOTO U OECIIONI0ro
MOKOJICHUW Yy PACTEHUMN U KUBOTHBIX.
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Pa3noo0pasue oprann3mMos.
Poct 1 pazBuTHE OpraHu3MoB

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB

[Tonstue 06 onTorenese. [lepronbl OHTOreHE3A:
AMOPUOHAIILHBIN U TOCTAIMOpHOHATBHBIA. CTaanu
pa3BUTHS YMOPHOHA: 3UT0Ta, IPOOJICHHUE, TacTpyJia ¢
nuddepeHnmranyei KJIeToK Ha 3KTOePMY, SHTOJIEPMY
1 Me3o7iepMy, opraroreHes. OcoOEHHOCTH Mmpolecca
pa3BUTUS SMOPUOHA, €T0 3aBUCUMOCTH OT CPEJIbI.
Oco0eHHOCTH MOCTIMOPHOHATIBHOTO PA3BUTHSL.
Pa3BuTHE )KUBOTHBIX OPTraHU3MOB C IIPEBPAIICHUEM U
0e3 IpeBpaleHHs

OHpeIICHSITB IIOHATHUC «OHTOI'CHE3).

Bb1aensaTe U cpaBHUBATh CyIIECTBEHHbIE IPU3HAKH JIBYX
IIEPUOIOB OHTOIECHE3A.

OOBACHATH NPOLIECCHI Pa3BUTHSI U POCTA MHOTOKJIETOUHOTO
OpraHmsma.

CpaBHUBaTh U XapaKTEPU30BaTh 3HAUEHUE OCHOBHBIX ATAIlOB
pa3BUTHS SMOpPHUOHA.

OOBACHATH 3aBUCUMOCTb PA3BUTHUS SMOPUOHA OT
HACJIEICTBEHHOIO0 MaTepHraia U yCIOBUM BHEIIHEN CPEbl.
OOBACHATH Ha IPUMEPE HACEKOMBIX Pa3BUTHE C MOJHBIM U
HCITOJIHBIM NPCBPAIICHUCM.

Ha3zpiBaTh 1 XapakTepu30BaTh CTaUU POCTA U PA3BUTHSL Y
JSTYIIKA

[TomoBoe pa3MHOXKEHHE.
ITonoBrIle KIETKH.
OrmutonoTBOpeHME

Oo0pa3oBaHue NM0JIOBBIX KJIETOK. Meiio3

[ToHsITHE O MUTIIIONTHOM U TAIUIOUIHOM Habope
XpOMOCOM B KjeTKe. JKEeHCKHE U MYXCKHE MOJIOBbIE
KJIETKH — raMeThl. Melo3 Kak 0COOBIN THII ASJICHUS
kietku. [lepBoe u Bropoe nenenne menosa. [lonstue o
CIIEpPMATOTE€HE3€ U OOTeHE3E

Has3biBaTh U XapakTepr30BaTh KEHCKUE U MYKCKHUE M10JIOBbIE
KJIETKH, IUTIJIOUTHBIE U TAIUIOUIHbIE KJIETKH OPTaHU3MOB.
Onpenensars NOHATHE «MEHO03.

XapakTepu3oBaTh U CpaBHUBATh [IEPBOE U BTOPOE JENICHUE
Mei03a, JeNIaTh BbIBOBI.

Paznnuarh NOHATUSA «CIEPMATOTEHE3» U «OOTEHE3Y.
AHan3upoBaTh U OLEHUBATh OMOJIOTMUYECKYIO POJIb Meiio3a

HacnenctBeHHOCTE U
U3MEHYHUBOCTH — CBOICTBA
OpraHu3MOB

HN3yyenne MexaHu3Ma HACJEACTBEHHOCTH

Haugaso ncciaemoBaHuil HaCIEACTBEHHOCTH
opranusmos. [lepsbiii HayuHslii Tpya I. Mennens u ero
3HaueHue. JJOCTHKEHNSI COBPEMEHHBIX UCCIEI0BAHUM
HACJIEICTBEHHOCTH OPraHU3MOB. YCIOBUS IS
AKTUBHOTO Pa3BUTHS UCCIEAOBAHUIA
HaCJICJICTBEHHOCTH B XX B.

XapakTepu30oBaTh ATANbl U3yYEHUsI HACIEACTBEHHOCTH
opranu3MoB. OOBSICHATD CYIIECTBEHHBIN BKJIA] B
HCCJIeIOBAaHUS HACIEACTBEHHOCTH U U3MEHUYHBOCTH I
Mennens.

BrbiBIATH M XapakTepU30BaTh COBPEMEHHbBIE JOCTHKEHUS
HayKH B UCCJICIOBAHUSIX HACJICICTBEHHOCTH U U3MEHYMBOCTH
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HacnencrseHnocts u
M3MEHYMBOCTh — CBOMCTBA
Oopranu3MoB. B3aumocss3u
OpraHU3MOB M OKPYKaroIleH
cpenbl

OcHOBHbBIE 3aKOHOMEPHOCTH HACJI1eICTBEHHOCTH
OpPraHu3MoB

IToHsATHE O HACAEACTBEHHOCTH U CIIOCO0AX Iepenadn
IIPU3HAKOB OT poauTelel noromctBy. Habop xpomocom
B opranusMme. ['eH u ero coiicTa. ['enotun u hpeHOTHII.
W3MeHUYNBOCTD U €€ NPOSIBIICHUE B OPraHU3ME

CpaBHUBATh MOHSATHS «HACIEACTBEHHOCTH) U
«U3MEHYHUBOCTBY.

OOBSACHATHL MEXAHU3MBbI HACICACTBEHHOCTH U U3MECHUYHUBOCTH
OpPraHrU3MOB.

OnpenensTh MOHATHS «T€HY», «TCHOTHID, «()EHOTHID.
[IpuBoauTH IpUMEPHI MPOSBICHUS HACIEICTBEHHOCTH U
W3MEHUYHUBOCTU OPraHU3MOB

HacnencrBennas u
HCHACJICACTBCHHAA
U3MEHUYMBOCThL. MeToabl
HN3YUYCHUS KHMBBIX
OpraHu3MOB: Ha6HIO,Z[CHI/IC,
HU3MCPCHUC, SKCIICPUMCHT

3aKOHOMEPHOCTH U3MEHYUBOCTH

[TonsiTve 06 U3MEHYMBOCTH U €€ POJIU ISt
opranu3MoB. HacneacTBeHHast 1 HEHAC/IeICTBEHHAs
M3MEHYMBOCTE. THUIIBI HACICACTBCHHOMN
(TeHOTUTTNYECKON ) U3MEHUNBOCTH: MYTAI[MOHHAS,
KOMOMHATHUBHAsI.

Jlabopamopnasn paboma Ne 3
«BplIsBEHNE HACTIEICTBEHHBIX U HEHACIEICTBEHHBIX
MIPU3HAKOB Y PACTCHHI Pa3HBIX BUIOBY

BeinensaTs cymiecTBeHHbIC IPU3HAKH U3MEHYHBOCTH.
Ha3piBath 1 00BSICHATH IPUYUHBI HACIICACTBEHHOMN
MU3MEHYHBOCTH.

CpaBHHBATH MPOSIBIICHUE HACIEICTBEHHON U
HEHACJIEICTBEHHON M3MEHUYMBOCTH OPTaHU3MOB.
OOBACHATD TPUYMHBI IPOSBICHUS PA3THMYHBIX BUIOB
MYTalMOHHOW M3MEHYHUBOCTH.

OmnpenensiTe MOHATHE «KMYTareH.

Bb1sBIsATE, HAOMIO1ATh, ONMUCHIBATh PU3HAKU MIPOSIBICHUS
HACIIE/ICTBEHHBIX CBOWCTB OPTaHU3MOB U X H3MEHYMBOCTH.
O060061are HHGOPMAIHIO U (HOPMYITUPOBATH BBIBOJIBL.
Cobunronath mpaBmiia padoThl B KaOMHETE, OOpaIieHus ¢
71a00paTopHBIM 000PYOBaHUEM

HenacJjiencrBenHasi H3MeHYHBOCTh

[TonsTre o HeHacnenCTBEHHOH ((DEeHOTUITUYECKOI)
M3MEHYMBOCTH, €€ IPOSIBICHIH Y OPTaHU3MOB H POJIU B
UX KHU3HEJESATeIbHOCTH. 3HAKOMCTBO C IPUMEpaMHU
HEHACJIEACTBEHHON N3MEHYMBOCTH y PACTEHUHN U
KUBOTHBIX.

Jdabopamopnas paboma Ne 4
«I/IsyquHe HU3MCHUYMUBOCTHU Y OPraHU3MOB>»

BBISBIIATE TPU3HAKK HEHACIIEACTBEHHON H3MEHYMBOCTH.
Ha3biBath 1 00BSICHATH IPUYKHBI HEHACIIEICTBEHHOM
M3MEHYHBOCTH.

CpaBHMBaTh NPOSIBIEHUE HEHACIIEICTBEHHON U3MEHYUBOCTH
y Pa3HBIX OPTaHU3MOB, JIEJIaTh BEIBOJIBI.

BbIsBisATE, HAOMIO1ATh, ONMUCHIBATh MPU3HAKA U3MEHUYHUBOCTH
OpPTaHU3MOB Ha IIpUMepe JIMCTHEB KIIEHA U PAaKOBHH
MOJUTIOCKOB.

O6061mars nHPopMaLHIo U GOPMYTUPOBATH BHIBOJIBI.
Cobmonars npaBuiia paboTsl B KaOMHETe, 00paIleHus C
1ab0opaTopHBIM 000pYI0BaHUEM
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3HaueHne CEIEKIINN U
OUOTEXHOJIOIUH B KU3HUA
YyeJIOBEKa

OCHOBBI CeJIeKIINH OPTaHU3MOB

[TonsTue o cenexuu. Victopust pa3BUTHS CEIEKITUH.
Cenexnus kak Hayka. OOIIME METOIBI CENICKIINHU:
WCKYCCTBEHHBIH 0TOOp, THOPHIN3aIs, MyTareHe3.
Cenexuus pacTeHUM, )KUBOTHBIX, MUKPOOPTaHU3MOB.
Hcnonp3oBaHue MUKPOOOB YEJIOBEKOM, ITIOHITHE O
OMOTEXHOJIOTUN

HasbiBate 1 xapakrepu3oBaTh METO/BI CEJIEKLIIUU PACTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

AHaNM3UPOBATH 3HAYCHUE CEJICKIIMU U OMOTEXHOJIOTHUHU B
JKA3HHU JIIOIEN

O0o001IeHNe H cHCTEeMATH3aIus 3HAHUH 110 TeMe
«3aKOHOMEPHOCTH KU3HHM HA OPraHU3MEHHOM
YPOBHE»

XapakTepu30BaTh OTIUYUTEIIBHBIC IPU3HAKH JKUBBIX
OpPraHU3MOB.

BbiaensaTe 1 XapakTepu30BaTh CYLECTBEHHBIC IPU3HAKU
CTPOEHHMS U MPOLECCOB KUZHEEATEIBHOCTH OPraHU3MOB,
[IPUHAIJIeKAUX K Pa3HBIM LIAPCTBAM KUBOU IIPUPOJBL.
Hcnonp3oBarh MHPOPMALIMOHHBIE PECYPCHI ISl IOATOTOBKU
IPEe3eHTALMI IPOEKTOB U COOOILEHUH 110 MaTepragaM TeMbl

Tema 4. 3aKoHOMEpPHOCTH NPOUCXOKICHUS U PA3BUTHA KU3HU HA 3emute (20 4)

DBOJTIOIUS OPTaHHYECKOTO
MuUpa

IIpeacraBiieHus1 0 BOSBHUKHOBEHHMH KM3HU HA 3emJie
B HCTOPUM €CTECTBO3HAHUS

['unore3bl mpoucxoXkaeHUs )KU3HU Ha 3emiie. OnbIThI
@. Penu u JI. ITacTepa, ompoBEpraronye rurnoTe3bl

0 CaMO3apOXkKJACHUH KU3HU

Bb1aensaTe 1 NOsSCHATh OCHOBHBIE MJIEU TUIIOTES O
MIPOUCXOKJICHUH KU3HU.
OOBSCHATH NOCTAHOBKY M pe3ynbrarsl onbIToB JI. [TacTepa

CoBpeMeHHbIE NIPeACTABICHUS 0 BOSHUKHOBEHUH
JKM3HHM Ha 3emiie

buoxumunueckas runoresa A.M. Onapuna. YcnoBus
BO3HUKHOBEHUS KM3HU Ha 3emiie. [unoresa JIx.
XomnneiHa

XapaKTepI/ISOBaTB M CPAaBHUBATb OCHOBHBIC UCHU T'HIIOTE3
OHapI/IHa u XOHHCP’IHa O IPOUCXOKACHUU KU3HU, NCJIATh
BbIBOJIbI HA OCHOBC CPABHCHMUS.

OOBACHSITH MponeCcChbl BOBHUKHOBCHH A KOALICPBATOB KaK
NEPBUYHBIX OPTaHU3MOB

DBOJIOIMS OPTaHUYECKOTO
Mupa. Bzanmocsszu
OpPraHU3MOB U OKPYKaIOILEeH
cpensl

3Havenue GpoTocuHTE3a U OMOTOTMYECKOTO
KPYTroBOpPOTA BelleCTB B PA3BUTHU KU3HHU
Oco0eHHOCTH TIEPBUYHBIX OpraHu3MoB. [losiBieHue
aBTOTpO(hOB — IHaHOOaKkTepuil. MIzmeHeHus ycioBui
xu3HU Ha 3eme. [Ipuunnbl uamenenunii. [losisnenue
ouocdepsl

BoigensaTs cyiecTBeHHbIE IPU3HAKUA CTPOCHUS U
KHU3HCACATCIIBHOCTH ICPBUYHBIX OPTraHU3MOB.

OTMeuarb U3MEHEHHUs YCIOBUM CYIIECTBOBAHUS KU3HHU HA
3emuie.

ApPryMEeHTHPOBAThH MPOIECC BO3SHUKHOBEHUS OUOC(DEpHI.
OOBSICHATBH POITH OMOJIOTUYECKOTO KPYTrOBOPOTA BEIIECTB
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JTanbl pa3BUTHS KU3HU HA 3eMiie

OO61iee HarpaBIeHUE YBOJIIOIUH KH3HU. DPHI,
MIEPUOJIbI U TIOXU B UCTOPUH 3eMiu. Beixon
OpPraHU3MOB Ha CYIIy. DTalbl pa3BUTHUS KU3HH

BoiaensaTe cyniecTBeHHbIE IPU3HAKU ABOJIIOLMY JKU3HHU.
OTMmeuaTbh U3MEHEHHUS YCIIOBUH CYIIECTBOBAHUS KUBBIX
OpraHU3MOB Ha 3eMJI€.

Paznuuate 3pbl B UCTOpUM 3EMITH.

XapakTepu30BaTh IPUUYMHBI BbIX0/1a OPTaHU3MOB Ha CYLIY.
OnuceiBaTh U3MEHEHHUSI, IPOUCXOIUBIINE B CBSI3U C STUM Ha
3emJie U B CBOMCTBaX OpraHU3MOB

Cucrema n 3BOJIFOIIUA
OpraHn4eCckKoro Mmupa

Hnen pa3Butusi OpraHnyeckoro Mupa B 0MoJ10rum
BosnukHoBeHMe njiel 00 SBONIOIUN KUBOTO MUPA.
Teopus oo K.-b. Jlamapka

BbiaensaTs cyniecTBEHHBIE NOJI0KEHUS TEOPUH IBOJIIOLIUN
K.-b. JIamapka.

ApryMEHTHpPOBATh HECOCTOSATEIILHOCTD 3aKOHOB,
BBIJIBUHYTHIX JIaMapkoMm, Kak ITyT€i 3BOJIOLMY BUIOB.
XapakTepru30BaTh 3HaUEHUE TEOPUH HBoJroLNH Jlamapka Juis
ouonoruu

CucreMa 1 3BOJIIOLUS
opraHu4eckoro mupa. 4.
JlapBUH — OCHOBOMOJIOKHUK
y4eHHs1 00 IBOJIIOIUH.
JIBMOKYIIIHME CUITBI DBOJIOIIUN

Yapa3z JJapBuH 00 3BOJIIOIMHA OPraHUYECKOr0 MUpa
Hccnenosanus, nposeacéuusie Y. JlapBuHom.
OCHOBHBIE NOJ0XKEHUS YBOJIOLNN BUIOB, N3JI0KECHHbBIE
JapBuHoM. /[BHKyIIIHE CUIIBI MPOLIECCA IBOTIOLIMU:
M3MEHYMBOCTb, HACIIEICTBEHHOCTb, O0pb0a 3a
CYLIECTBOBAHUE U €CTECTBEHHBIN 0TOOp. Pe3ynbTarhl
sBOJIONMU. 3HaueHue padot Y. [lapBuHa

Boiensate u 0OObSICHITH CYLIECTBEHHBIE MOJIOKEHUS TEOPUU
sposroruu Y. /lapBuHa.

XapakTepu30oBaTh ABUKYIIHNE CUITbI 3BOIIOLIHH.

HazwiBarh 1 00BACHITH pe3yJIbTaThl BOJIIOIUH.
ApryMeHTHpOBaTh 3HaueHue TpyaoB Y. JlapBuna

CoBpeMeHHbIE MPeACTABJIEHUS 00 IBOJTIOLNH
OPraHUYecKoro Mupa

[Tomyrnsius kak eqrHUIA YBOIOLMH. BaxkHeiime
MOHATHUS COBPEMEHHON TEOPUH IBOJIFOLIUU

Brienste u 00BSICHATH OCHOBHBIE TOJIOKEHUS
3BOJIFOLIMOHHOTO YUYEHHSI.

OOBSICHATH POJIH TOMYIISAIIMK B MPOIECCaX IBOJIOIUU BUIOB.
HasbiBarh (hakTopsbl IBOJIOIUY, €€ SBICHHS, MaTepual,
ANIEMEHTAPHYIO CTUHUILY

Bug — ocHoBHas
CHCTeMaTHYeCKas SANHUIIA.
[IpusHaku BHUzA.
B3anMocBs31 oprannsmoB u

OKpYXarouen cpeibl

Bup, ero kpurepuu u CTpyKTYypa

Bun — ocHoBHas cucremMaruueckasi €IMHUIA.
IIpu3Haku Buaa kak ero kpurepuu. Iomymsanunm —
BHYTPUBHJIOBas TPYNITUPOBKA POACTBEHHBIX 0COOEH.
[Monmynsiuus — ¢dopma cyliecTBOBaHUs BUA

BBIABIATH CyllIECTBEHHBIE IPU3HAKY BHU/IA.

OOBsACHATH HA KOHKPETHBIX NPUMeEpax GOpMHUpPOBaAHHE
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB BHJIA K Cpesie OOUTaHusl.
CpaBHuUBaTh MONYIALUUA OJHOTO BUJIA, J1E€1ATh BHIBOABI.
BrIsBisATE MpucnocoOieHust y OpraHu3MoB K cpezie OOuTaHHs
(Ha KOHKPETHBIX MTPUMEPax )
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DBOJIIOLHS OPTaHUYECKOTO
mupa. Bunx — ocHoBHas
CUCTEMATHUYCCKadA €ANHHNIlA

IIpoueccsl 06pa3oBaHusi BUI0B
Bunoo6paszoBanue. [IoHATHE O MUKPOIBOJIFOIUH.
Tumel Bum00Opa3oBanms: reorpaduueckoe u
OHOJI0rHYeCKOe

OOBACHATH TPUIMHBI MHOTOOOPA3HsI BUJIOB.

[TpuBOANTH KOHKPETHBIE IPUMEPHI (POPMUPOBAHUS HOBBIX
BUJIOB.

OOBSCHATH NPUYMHBI IBYX THIIOB BUI000PA30BaHMUSL.
AHanM3upoBaTh U CPaBHUBATH PUMEPHI BUI000Pa30BaHMS
(Ha KOHKPETHBIX MPUMEPaX )

DBOJIIOLMS OPTAHUYECKOTO
Mupa

Makpo3Bo/IIOLHS KaK NPOLecC MOSBIeHUS
HAJIBHIOBBIX I'PYII OPraHU3MOB

Yenorus u 3HaueHue quddepernuanuu Buaa. [lonstue
0 MaKpolBoIOIMH. JloKa3arenbcTBa mpoiecca
HBOJIOIMH: TTAJIEOHTOJIOTHYECKUE, SMOPHOIOTHYECKHE,
aHaTOMO-MOP(OJIOTHYECKUE (PYIUMEHTBI U aTaBU3MBI)

Br1ienste cymecTBeHHbIC TIPOIecChl AU depeHnanuu
BUJIA.

OOBsACHATH BOBHUKHOBEHHE HAJIBUOBBIX IPYIIIL.
[IpuBOIUTH PUMEPBI, CIYKALIHE JOKA3ATEILCTBOM
IpoLECcca 3BOIIOLUY )KU3HH Ha 3eMJI€.

Hcnonb30BaTh 1 NOSCHATH WILTFOCTPATUBHBIA MaTepual
yueOHHKa, U3BJIEKATh U3 HETO HY)KHYIO HH(POPMAIIUIO

OBOJIIOLMS OPTaHUYECKOTO
MHupa. Pe3ynprarsl 3BOIIOLMY:
MHOTroo0Opasue BU0B,
MIPUCIIOCOOIEHHOCTD
OpPraHMU3MOB K cpene
oOuTaHus

OcHOBHbIE HANIPABJICHHS YBOJIIOINH

[Iporpecc u perpecc B )xuBoM Mupe. Hampasiienus
OuosIoruueckoro nporpecca: apoMmophos,
WMOoaIanTaIus, 00mas JereHepaIus OpraHu3MOB

OmnpenensTb NOHATUS «OMOJIOTUYECKUN IpOrpecey,
«OMOJIOTHYECKUM perpeccy.

XapakTepu30BaTh HalpaBiIeHHUs] OMOJIOIMYECKOT0 Mporpecca.
OOBSACHATH POJIb OCHOBHBIX HAIIPABIIEHUH 3BOIIOLUH.
AHanu3upoBaTh U CPaBHUBATH MTPOSIBIEHHE OCHOBHBIX
HaIlpaBJICHUH HBOJIIOLIMH.

HaspiBath 1 nosicCHATH IpUMeps! apoMop¢o3a,
nUauoaganTaluy u oOuiel qeresepanmuu

DBOJIIOLHS OPTraHUYECKOTO
MHpa. YCI0KHEHHE
OpraHu3MOB B IpoLECcCce
ABOJIONMH. J[BUKYIIINE CHITBI
ABONIIOIMHU. MeTo/bl U3y4eHUs
YKUBBIX OPTaHU3MOB:
HaOIIO/IeHNE, H3MEpPEHHeE,
AKCIIEPUMEHT

IIpumepbI 3BOTIOLMOHHBIX TPE0OpPa30BaAHNI
KUBBIX OPTAaHU3MOB

O06o0011eHre paHee H3y4eHHOr0 MaTepuaa oo
ABOJIOLMU. DBOJIOIUA — JJIUTEIbHBIA UCTOPUYECKHI
Ipouecc.

DBOJIOIIMOHHBIE TPE0O0pa30BaHusl )KUBOTHBIX U
pacteHuil. YpoBHH ITpeoOpa3zoBaHuit

XapakTepru30BaTh HBOITIOLMOHHBIE TPE0Opa30BaHus y
JKUBOTHBIX Ha IIPUMEPE HEPBHOM, TUIIIEBAPUTEIIBHOM,
PENPOLYKTUBHON CUCTEM.

XapakTepu30BaTh HBOITIOLMOHHBIE TPEOOPA30BAHUS
PENPONYKTUBHOM CUCTEMBI y PACTEHHM.

CpaBHUBaTh TUIIBI PA3MHOKEHUS Y PACTUTEIbHBIX
OpraHU3MOB.

OO0BsACHATH TPUYUHBI (HOPMUPOBAHUS OHOIOTHYECKOTO
pa3HooOpa3us BUJIOB Ha 3emiie
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OcHOBHbIE 3aKOHOMEPHOCTH IBOJTIOLNHU
3aKOHOMEPHOCTU OMOJIOTHYECKOI 3BOIOINH B
IpUpoAE: HEOOPATUMOCTh MPOLECCa, IPOTPECCUBHOE
ycliokHeHue GopM KU3HH, HEITPOrpPaMMUPOBAHHOE
pa3BUTHE KHU3HH, IaNITAIIUH, TIOSIBIICHIE HOBBIX
BU/JIOB.

Jdabopamopnasa paboma Ne 5
«[TpucrocobIeHHOCTh OPraHU3MOB K Cpeie OOUTAHUS»

HaspiBarh 1 XxapakTepu30BaTh OCHOBHEIC 3aKOHOMEPHOCTH
9BOJTIOLINU.

AHaTM3upoBaTh WIUTFOCTPATUBHBIN MaTepuas yaeOHUKa JIst
JI0Ka3aTeIbCTBa CYIIECTBOBAHUS 3aKOHOMEPHOCTEH Mpoliecca
IBOJTIOIINHU, XaPAKTEPU3YIOIIHNX €€ OOIIYI0 HAPABICHHOCTb.
BrisiBisiTh, HaONMIOAATh, ONMUCHIBATH U 3aPHCOBBHIBATH
MPU3HAKH HACJICJICTBEHHBIX CBOMCTB OPraHU3MOB U HAJIMYUS
UX U3MEHYUBOCTH.

3anuchiBaTh BHIBOJIBI M HAOIIOACHUS B TaOMUIIAX.
Columronath mpaBwmia padoThl B KAOMHETE, OOpaIeHHs C
nabopaTopHbIM 000PYAOBaHUEM

MecTo 4enoBeka B cUCTEME
OpraHnyeckoro mupa. Yeprsl
CXOJICTBA U pa3Inyus
YeJIOBEKA U JKUBOTHBIX

Ye10BeK — NMpeICTABUTEND JKHBOTHOIO MUPa
DBOJIIOIUS PUMATOB. PaHHME TIPEIKK TPUMATOB.
Tomuaugel. COBpEMEHHBIE YEI0BEKOOOPa3HBIE
00€3bAHBI

Pa3nuyarh 1 XapakTepu30BaTh OCHOBHBIE OCOOCHHOCTH
IMPEAKOB ITPUMATOB U TOMUHU .

CpaBHUBATh U aHATM3UPOBATH PU3HAKNA PAHHUX TOMUHH] 1
YeJI0BEKOOOpa3HbIX 00€3bsiH Ha PUCYHKaX y4eOHHUKA.
Haxoaute B IHTEpHETE TOMOIHUTENBHYIO HHPOPMALUIO O
npruMarax 1 TOMUHHUIAX

MecTo yenoBeka B cucTeMe
OpPraHUYECKOTO MHUPA.
[TpuponHas u corpaibHas
cpena oOuTaHus YeroBeKa

JBOJTIOLIMOHHOE NTPOUCXOKICHHE YeT0BEKA
Hakomnnenue GpakToB 0 MPOUCX0KIEHUH YEITOBEKA.
JlokazarenbCTBa pOACTBA YETIOBEKA U )KUBOTHBIX.
Baxkneiime 0cOOEHHOCTH OpraHu3Ma 4eoBeKa.
[IposiBneHre OMOTOTUYECKUX U COIIMANBHBIX (PaKTOPOB
B HCTOPUYECKOM IPOIIECCE MPOUCXOXKICHHS YETOBEKa.
OO1ecTBEHHBIH (COLMANBHBIN) 00pa3 )KU3HH —
YHUKAJIbHOE CBOMCTBO YEJIOBEKA

XapakTepr30BaTh OCHOBHBIE 0COOCHHOCTH OpraHU3Ma
YeJloBeKa.

CpaBHUBaTh MPU3HAKH CXOJICTBA CTPOCHHS OPraHu3Ma
YeJIOBEKa M YEJIOBEKOOOPA3HBIX 00€3bsH.

Jloka3pIBaTh Ha KOHKPETHBIX MIPUMEPAX STUHCTBO
OMOJIOTUYECKON U COIMAIBHON CYIITHOCTH YeJI0BEKa
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9Tanbl BOJIOIUHA Ye/I0BeKa

Pannue npenku yenoseka. [lepexon k
MPSIMOXOKJICHU IO — BBIJIAIOIIUICS 3TAIl SBOTIOIUN
yenoBeka. CTaauy aHTPOINOreHe3a: MpeIIeCTBEHHUKH,
YEJIOBEK YMEJIbIM, JPEBHEUIIINE JIFOIH, IPEBHUE JTHOM,
COBPEMEHHBII YEJIOBEK.

Pannue HeoaHTPONBI — KPOMAHBOHIIBI.
OTiuyuTeIbHbIC TPU3HAKY COBPEMEHHBIX JIIO/ICH.
buoconuanenas cynmHocTs yenoBeka. Brnusnue
COIMATBbHBIX (haKTOPOB HA JICHCTBHE €CTECTBEHHOTO
0TOOpa B HICTOPUYECKOM Pa3BUTHH YETIOBEKA

Paznuuyare 1 Xxapakrepu3oBarh CTaUU aHTPOIIOICHE3A.
Haxoaute B IHTEpHETE 1OMOIIHUTEIBHYIO HHPOPMALUIO O
NPEALICCTBEHHUKAX U PAHHUX IIPEIKax YEJIOBEKA.
XapakTepru30BaTh HEOAHTPOIIA — KPOMAaHbOHLIA KaK
YEJI0BEKA COBPEMEHHOIO TUIIA.

HaspiBath pemaroniye ¢pakropsl GOpMUPOBAHUS U PA3BUTHS
Yenoseka pasyMHOTO.

OO00CHOBBIBaTh BIMSHUE COLMATIBHBIX (PAKTOPOB Ha
(dbopMupoBaHHE COBPEMEHHOTO YETOBEKA

YesioBedecKue pachbl, X POACTBO M IIPOUCXOKACHHE
Yenosek pasyMHblii — nonumMopHbIi Bua. [lonstue o
pace. OcHoBHBIE TUIIBI pac. [Ipoucxoxnenue n
POACTBO pac

Ha3zbiBarh cyliecTBeHHbIE IPU3HAKK BUa YenoBek
pa3yMHBIN.

OOBACHATH NPUCIIOCOOTIEHHOCTh OPraHu3Ma YelloBeKa K
cpene ooutaHusl.

BbIABIIATE MPUYKMHBI MHOTOOOPA3Hs pac 4eaoBeKa.
XapakTepu30oBaTh POACTBO pac Ha KOHKPETHBIX IPUMEPAX.
Ha3biBath 1 00BSCHATH TNIaBHBIN MPU3HAK, TOKA3bIBAIOLIHI
€AMHCTBO BUAA YenoBek pasyMHBIN

Ponb uenoBeka B 6mochepe

Yesi0BeK Kak KUTeJb Ouoc(epbl U ero BIUsIHHE HA
npupoxay 3emiun

Yenosek — xuteib Onocdepsl. BausHue yenoseka Ha
ouocdepy. YcrnoxkHEHHE U MOIIIHOCTH BO3/IEHCTBUS
yenoBeka Ha Ouocdepy. CoxpaHeHue KU3HA HA

3emMJie — IJIaBHAs 3a/1a4a YeI0BeUecTBa

BrIBISATS MpUUMHBI BIUSIHUS YeJIOBEKa Ha Ouocdepy.
XapakTepru30oBaTh pe3yabTaThl BIUSHUS YeJI0BEYECKON
JesTeTLbHOCTH Ha Ouocdepy.

[IpuBOANTH KOHKPETHBIE MPUMEPHI TIOJIE3HON U TYOUTENBHOM
JeSITETbHOCTH YeJIOBEKa B IPHUPOJIE.

AprymMeHTHpOBaTh HEOOXOAMMOCTh OEPEKHOTO OTHOIIICHUS K
TIpUpoJIe

Tema S. 3akoHOMepHOCTH B3aUMOOTHOLICHUIH OpPT

aHU3MOB U cpeabl (15 )

Cpena — UCTOYHUK BEIIECTB,
SHEPIruu ¥ UH(POPMALIUH.
B3anMocBs3m oprannsmoB u
OKPYKAIOLIEH CpeIbl

YcioBus ;KU3HU Ha 3emuie

Cpenpl )XU3HH OpraHU3MOB Ha 3emIie: BOJHAS,
HaBeMHO-BOSHYHIHaSI, ITOYBCHHAaA, OpFaHI/ISMeHHaﬂ.
YcnoBust )KM3HU OPTaHU3MOB B Pa3HBIX CpE/Iax.

BbiiensaTe u XapakTepu30BaTh CyIECTBEHHBIE TPU3HAKA
Cpel )KU3HU Ha 3eMJle.

HaspiBare xapakTepHsble IPU3HAKK OPTaHU3MOB —
oOuTarenei 3TUX Cpel] )KU3HU.
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Dkonoruyeckue GpakTopel: AOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIIOTCHHBIE

XapakTepru30BaTh YePThI MPUCTIOCOOIEHHOCTH OPTaHI3MOB K
cpene ux oOuTaHuUs.

Pacrio3naBarh 1 XapakTepH30BaTh IKOJIOTHUECKHUE (DAaKTOPHI
CpeIbI

B3anMocBs3u opraHusmoB U
OKpYXarolel cpesipl.
Bnusinue sxonornueckux
(akTOpOB Ha OpPraHU3MBbI

OO01ue 3aKkoHbI JelicTBHSA (PAKTOPOB Cpe/ibl Ha
OpPraHU3MBbI

3aKOHOMEPHOCTH JIeHCTBHS (DaKTOPOB CPEABI: 3aKOH
ONTUMYMa, 3aKOH HE3aMeHUMOCTH (hakTopa. Bausuue
HKOJIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.
[lepnoauyuHOCTh B )KU3HU OPTaHU3MOB.
doronepuoausm

BhiensaTe u XxapakTepu30BaTh OCHOBHBIC 3aKOHOMEPHOCTH
nercTBusl (PaKTOPOB CPEIbl HA OPTraHU3MBI.

HaswpiBarh npumMepbl GakTopoB cpebl.

Ananuzuposars JieiicTBre (HaKTOPOB Ha OPraHM3MBI 110
pPUCYHKaM y4eOHHKA.

BbiensaTh 9KOIOrHYeCKUE TPYIIITBI OPraHH3MOB.
[TpuBOAKTH PUMEPBI CE30HHBIX TIEPECTPOCK
JKU3HEJCIATSIILHOCTH Y )KUBOTHBIX U PACTCHHIA

IIpucnocodeHHOCTH OPraHU3MOB K 1eHCTBUIO
¢axTopoB cpenbl

[Ipumeps! npucnocobaeHHOCTH opranu3moB. [lonstue
00 amanrauuu. PaznooOpasue anantauuit. [lonstue o
AKHU3HEHHOU (popme. DKoIOrnyecKre rpymnbl
OpraHU3MOB

[IpuBOINUTH KOHKPETHBIE TPUMEPHI aAaNTAlMN Y dKUBBIX
OpraHU3MOB.

HazpiBarh HEOOXOAMMBIC YCIOBHS BOZHUKHOBEHUS U
MIO/I/IEPKaHMS aJanTalui.

Paznuuare 3HaUeHUE MOHATHH «OKU3HEHHAs (hopmay U
«QKOJIOTMYECKAS TPYIIIa»

DKOCHCTEMHasl OpraHu3anus
YKUBOU IIPUPOJIBI.
B3anmopneiicTBue pasHbIx
BHJIOB B DKOCUCTEME
(KOHKypeHIUsl, XUITHUYECTBO,
cUMOHMO03, Mapa3uTU3M).
IInmeBrle cBsI3U B
HKOCUCTEME

Bbuornyeckue cBs3u B Ipupojae

buornueckue cBsA34 B IPUPOJE: CETU NTUTAHNUS,
croco0Obl 100bIBaHKs UK. B3aumozeiicTBre pazHbIX
BUJIOB B IIPUPOITHOM COOOIIECTBE: KOHKYPEHIIHS,
MyTyaJIi3M, CHMOMO03, XUIIIHUYECTBO, Tapa3UTU3M.
CBsI31 OpraHN3MOB Pa3HbIX BUAOB. 3HAYECHHE
OMOTHYECKHUX CBsA3EH

Br1enste u XxapakTepru30BaTh THITBI OMOTHUECKUX CBS3CH.
OOBACHATH MHOTOOOpa3ue TPOPHUECKUX CBAZEH.
XapakTepru30BaTh THITHI B3aNMOJICHCTBHS BUIOB OPTaHU3MOB:
MYTyajau3M, CUMON03, Mapa3uTU3M, XUIIIHUYECTBO,
KOHKYPEHIIHS; TPUBOANUTH UX TIPUMEPHI.

OOBACHATH 3HaUCHHE OMOTUYECKUX CBSI3EH

DKOCHCTEMHAsI OPraHU3aLUs
YKUBOW mpupozasl. Bug —
OCHOBHAs CHCTeMaTH4eCKas
eIUHUIIA

B3anMocBsA3M OpraHu3MoB B NONMYJISILMU
[Tonymnsiuus kak ocobast HaAOpPraHU3MEHHas CUCTEMa,
¢bopma cymiecTBoBaHus Buaa B npupozae. [lonsitue o
neMorpauueckoi ¥ MpOCTPaHCTBEHHOM CTPYKTYpe

MOIMYJIAINH. KonmuecTBeHHBIC TTOKA3aTEIN MOMYJISAOH:

BoiaensaTs cynecTBeHHbIE CBOMCTBA MOMYISALNN KaK TPYIIIIbI
ocobeit 0IHOTO BUJIA.

OOBACHATH TEPPUTOPHUATILHOE MTOBEICHNE 0CO0ei
MOMYJISILHH.

HaseiBare 1 xapakTepHu30BaTh NPUMEPBl TEPPUTOPUATBHBIX,
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YHUCJIICHHOCTD U IINIOTHOCTb

MUIIEBBIX M MMOJIOBBIX OTHOIIEHUI MEXKIY 0COOSMU B
OIS IUH.

AHanM3upoBaTh COIEP)KAHNE PUCYHKA yU4eOHHKA,
WJUTIOCTPUPYIOIIETO CBOMCTBA MOMYIALUN

@OyHKIMOHMPOBAHME NOMYJISINUNA B IpUpoae
JHlemorpaduueckue xapakTepUCTUKH TOMYIISIINN:
YHUCJIEHHOCTb, IIJIOTHOCTb, POK/1a€MOCTb, CMEPTHOCTD,
BBDKMBAEMOCTh. Bo3pacTHas CTpyKTypa MOy,
10JI0Basi CTpyKTypa nomynsauuu. [lomynsus kak
ouocucrema. /lnHamMuKa YMCICHHOCTH U TNIOTHOCTH
MOMYJIALNU. Perysius 4ucaeHHOCTH NOMYs U

BrIsBISTE MposiBIIeHUE IeMOTPadUISCKUX CBOHCTB
HNOMYJISILIUU B IPUPOJIE.

XapakTepu3oBaTh MPUUMHBI KOJICOAHUSI YUCICHHOCTH U
IJIOTHOCTHU MOMYJISLINH.

CpaBHHUBATh MOHATHS «YUCICHHOCTh TMOMYIIAIINI» U
«IUIOTHOCTbH MOITYJISILIUMY, J€JIATh BHIBOJIBI.
AHanM3UpoOBaTh COJEP)KAHNE PUCYHKOB YUCOHUKA

Oxocucrema. [lumessie cBA3U
B DKOCUCTEME

IIpuponHoe cood1IeCTBO — GHOTeOI[€HO3
[TpupomHOE cOOO0IIECTBO Kak OMOIEHO3, €ro IPYCHOE
CTPOCHUE, DKOJIOTMYCCKHNEC HUIIN, IMTUIICBLIC LICIIU U
CeTH MUTaHuA. [ TaBHBIN MPU3HAK TPUPOTHOTO
CO00IIeCTBa — KPYTrOBOPOT BEIIECTB U MOTOK
sHepruu. [lonstue o 6uorone. Ponb BUI0B B
OunoleHo3e

Bbiiens e cyiiecTBeHHbIC IPU3HAKN TIPUPOTHOTO
coo00I11IeCTBA.

XapakTepu3oBarh SPyCHOE CTPOEHUE OMOILIEHO30B, LIEMH
MUTAHUS, CETU MIUTAHUS U DKOJIOTUICCKHE HUIIIH.
[ToHMMAaTh CYIIIHOCTH MOHITHS «OHOTOIDY.

CpaBHHBATh MMOHSTHUS «OUOTEOIICHO3» U «OHOIIEHO3Y.
OOBSICHATH HA KOHKPETHBIX IPUMEPAX CPEI000Pa3YIONTYIO
pOJIb BUJIOB B OMOIIEHO3€

Kpyrosopot BemiecTs u
NpEeBpaIleHHs SHEPTUU B
skocucteme. buochepa —
106abHast SKOCUCTEMA.

B.1. Bepranckuit —
OCHOBOITOJIOHHK YUYEHUS O
ounocdepe. ['panutisr
6uocdepsl. Pacnpocrpanenue
Y POJTb )KUBOTO BEIIIECTBA B
ouocdepe

Buoreouenossbl, 3xocucreMsl U Onocgepa
DKOCHUCTEeMHasl OpraHu3alus )KUBOW MIPUPOJIBI.
OyHKIMOHAIBHOE PAa3JINYMe BUI0B B IKOCHCTEMAX
(mpou3BoOANTENH, TOTPEOUTENH, pa3aararein).
OCHOBHBIE CTPYKTYpPHBIE KOMITOHEHTHI YKOCHUCTEMBI.
KpyroBopoT BeecTB U MpeBparieHust SHEPruu —
OCHOBHOM npu3HaK 3kocucteM. buochepa —
robanbHast skocucrema. B.M. Bepruanckuii o
o6uocdepe. KomnoHeHThI, XapaKTepU3yIOLIUE COCTaB U
cBOMCTBa 6Mochepsl: )KUBOE BEIIECTBO, OMOTEHHOE
BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO.

BriensaTh, OOBSICHITh U CPAaBHUBATH CYIIICCTBCHHBIC
MPU3HAKU TPUPOJHOTO COOOIIECTBA KaK YKOCUCTEMbI UITU
OuoreoneHo3a.

XapakTepusoBaTh Onochepy Kak ro0anbHyI0 IKOCUCTEMY.
OOBSCHATP POJIb PA3ITMYHBIX BHIOB B MTPOIIECCE KPYrOBOPOTA
BEIIIECTB U IMOTOKE SHEPTHH B HIKOCUCTEMAX.

OOBsICHATH 3HAYCHUE OMOJIOTHYECKOTO PA3HOOOpa3Hs IS
COXpaHeHus: buocgepsl.

XapakrepusoBarb poibs B.M. BepHanckoro B pa3Butuu
yueHus o buocdepe.

AHaJIM3UPOBATh U MOSCHSITH COJIEPIKAHNE PHCYHKOB
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Pons sxuBOTO BemiecTBa B Ouocdepe

yueOHHKa

DKOCUCTEMHasl OpraHu3anus
KUBOH nipuponsl. Kpyrosopor
BEUICCTB U NPEBPAILCHUs
SHEPIUU B SKOCUCTEME

Pa3BuTHE M CMeHA IPUPOIHBIX COO0IECTB
CamMopa3BuTHe OMOTeoIeH030B U ux cMeHa. Ctaguun
pa3BuTHUs OMoreorieHo30B. [lepBUYHbBIC U BTOPUYHBIC
CMEHBI (CyKileccun). YCTOMYUBOCTh OMOTEOIIEHO30B
(?kocucTeM). 3HaUEHHE 3HAHUI O CMEHE MPUPOTHBIX
coo0111eCTB

OOBACHATH U XapaKTEPU30BATh MPOLIECC CMEHBI
OHMOTEOIIEHO30B.
HaspiBaTh CylieCTBCHHBIC TPU3HAKHU TEPBUYHBIX U

BTOPHYHBIX CYKIIECCUH, CPABHUBATH UX MEXIY CO00i, Ienarhb

BBIBOJIB.
OOG0CHOBBIBAaTH POJIb KPYrOBOPOTA BEIIECTB U IKOCUCTEMHOM
OpraHMU3aIMH KU3HU B YCTOMYMBOM Pa3BUTHH OMOC(EpPHI.
OO0BsACHATH IPOLECCHl CMEHBI AKOCUCTEM Ha MpUMepax
IPUPOJIBI POAHOTO Kpast

MHuoroodpa3ue 60M0reoneHo30B (AKOCHUCTEM)
O0600611eHre paHee U3y4eHHOT0 MaTepuaa.
MHuoroo6pasue BOIHBIX IKOCUCTEM (MOPCKHX,
MIPECHOBO/IHBIX) M HA3€MHBIX (€CTECTBEHHBIX U
KYJIBTYPHBIX). ATpOOHOTeOeHO3bI (arpO3KOCUCTEMBI),
UX CTPYKTYpa, CBOMCTBA U 3HAYEHUE JJIs YEIOBEKa 1
MIPUPOIBI

BoiaensaTe u XxapakTepu3oBaTh CyLIECTBEHHbIE IPU3HAKU U
CBOMCTBA BOJIHBIX, HA3€MHBIX 3KOCHUCTEM U arpO’KOCUCTEM.
OOBsACHATH NPUYUHBI HEYCTOWYMBOCTH arpO3IKOCHUCTEM.
CpaBHMBaTh MeX1y cO00M €CTECTBEHHBIE U KYJIBTYpHBIE
9KOCHCTEMBI, JIEJIaTh BBIBO/bI

3aKOHOMEPHOCTH COXPAHEHUS
YCTOMYMBOCTH IPUPOTHBIX
skocucreM. [Ipruunnsl
YCTOMYUBOCTH IKOCUCTEM

OcHOBHBIE 3aKOHBI YCTONYMBOCTH KUBOI NPHPOABI
[IUKIMYHOCTH MPOIECCOB B IKOCUCTEMAX.
YCTOWYUBOCTE NIPUPOIHBIX HKOCUCTEM. [IprunHbI
YCTOMUUBOCTHU 3KOCHCTEM: ONOJIOTHYECKOE
pa3HooOpa3ue U CONpsHKEHHAS YUCICHHOCTh UX BUJIOB,
KpYTOBOPOT BEIIECTB U TOTOK 3HEPIUH, IMKINYHOCTD
IIPOLIECCOB

Bb1enats u XxapakTepr3oBarh CyIleCTBEHHbBIE TPUUNHBI
YCTOWYMUBOCTH SKOCUCTEM.

OOBCHATH Ha KOHKPETHBIX TPUMEpPax 3HAYECHUE
OMOJIOrMYECKOro pa3HO00pa3us A1l COXPaHEHUS
YCTOWYMBOCTHU 3KOCHCTEMBI.

[IpuBOIMTH MpHUMEPHI BUAOB — YYAaCTHUKOB KPyroBOpOTa
BEILIECTB B 3KOCHCTEMAX.

OOBACHATH HA KOHKPETHBIX MPUMEPAX MOHATHUS
«COTPSHKEHHAST YUCIIEHHOCTh BUJIOB B 9KOCHUCTEMEY U
CIOUKINYHOCTB»

[TocnencTBus nesaTenbHOCTH
9eJI0BeKa B IKOCHCTEMAX.
DKOIOTUYECKUE TPOOIEMBI.
Ponp wenoBeka B 6mocdepe.

JKoJornyeckue npodiaemnl B Onocdepe. Oxpana
MPHUPOALI

O06o0011eHne paHee H3y4eHHOT0 MaTepHraia.
OTHOUIEHUE YeIIOBEeKa K MPHUPOJE B UCTOPUHU

BriaensTe U XapakTepru30BaTh MPUIUHBI SKOIOTHIECKUX
npobiem B 6uocdepe.

[TporHo3upoBarh MOCIEACTBUS UCTOMICHUS TPUPOTHBIX
PECYpCOB U COKpaIeHUsI OMOJIOTHYECKOTO pa3Hoo0pasusl.
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MCTOHBI N3Y4YCHHS JKUBBIX
OpraHu3MOB: Ha6J'IIO,Z[eHI/Ie,
HU3MCPCHUC, SKCIICPUMCHT

yenoBeuecTsa. [Ipobnembl buocdepsl: UCTOEHNE
MIPUPOHBIX PECYPCOB, 3arpsi3HEHHE, COKPAIIICHHE
Ouosorn4eckoro pasHoodpasus. Pemenne
AKOJIOTHYECKHUX MpooieM Onochepsl: pallioHaIbHOE
MCIIOJIb30BaHUE PECYPCOB, OXpaHa MPUPOIBI, BceoOiee
IKOJIOTUYECKOE 00pa30BaHUE HACEIICHUSI.

Jlabopamopnasn paooma Ne 6
«O11eHKa Ka4eCTBa OKPYKAIOIIEH CPeIbI»

OO6cyx1aTh Ha KOHKPETHBIX MPUMEPax HKOJIOTHIECKHE
poOJIeMBbI CBOETO PeTHoHAa U OMOCHEPHI B IIETIOM.
AprymeHTHpoBaTh HEOOXOAUMOCTD 3aILUThl OKPYKaroIEen
Cpelbl, COOTIOCHHMSI PABUII OTHOLICHHUSI K KUBOM M HEXUBOM
pUPOJIE.

BbIsSBISATH U OLIEHUBATh CTENICHb 3arPS3HEHUS TOMEIICHHIA.
duKcUpoBaTh Pe3yabTaThl HAOIIOACHUH U JeTaTh BBIBOJIBL.
Cobumronath mpaBmiia padoThl B KAOMHETE, OOpaIeHHS C
na0opaTopHbIM 000PYAOBaHUEM
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