MunuctepctBo [Ipocsenienus Pocculickoit @enepanuu
MunucrepcTBO 00pa3oBaHus U HAyKu Y IMypTcKoi Pecybmiku
VYnpasieHue HapoAHOro 06pa3zoBaHus AJAMUHUCTPALMKA MYHUIMIIAIBHOIO 00pa3oBaHus
«MyHumnansHblid oKpyr SAxnryp-bonbuHckuit pailon Y iMypTCKO# pecimyOnuKm
MyHnuiunaibHoe O KeTHOE 00111e00pa3oBaTesIbHOE YUPEKICHHUE
«CenplayMHCKas CpeaHsst 00eodpa3zoBarenbHast IMKOIa»

PACCMOTPEHO COI'JTACOBAHO YTBEPXXIEHO

Ha 3acenanun 3amecturens aupekropa no YBP ITpuxazom MBOY
eJarornyeckoro CoBeTa [Tpotokom Nel Censrunnckas COIL
[Iporoxosn Nel Ot «28»asrycra 2028r. Ot «28»aBrycra 2024r.
Ot «28»asrycra 2024r.

Ap|'OT|'OHF|H MopnucaHo undposow
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PaGouas mporpavma Hata: 2024.10.12

YuebHoro npeamera «buonorus» (ba3zoBsiii ypoBEHB) (D py H3MKOBHA 10:17:58 +03'00'
111 oOyyaronuxcs 9 Kiacca

KosmyecTB0o 4acoB no yueoHomy miany 68 yacos (2 yaca B He/leJI10)

[TnaHupoBaHUE COCTABIICHO:

Ha ocHoBe OOIT COO MyHHIMIAIBLHOTO OFOHKETHOTO 00111e00pa3oBaTenbHOro yupexaeHus «CenbauHCKas CpeaHsis 001ieo0pa3oBaTeibHas K0T

Ha ocHOBe IIpuMepHOIl mporpaMMbel OCHOBHOTO 00ImIero oopa3zoBaHus 1o buoioruu, ogoOpeHHOH peleHneM (eaepalbHOr0 YIeOHO-METOANYECKOT0 0OBEANHEHN TI0 00uemMy
obpazoBanuto (mpotokoi ot 8 ampenst 2015 . Ne 1/15), paboueit nporpaMmbl, COCTaBIeHHON Ha ocHoBe DenepanbHOro ['0CyIapCTBEHHOTO CTaHIAPTA, MPOrPAMMBI 10 OHOJIOTHH
7151 0011e00pa3oBaTeNIbHBIX MIKOJ, aBTopckoid mporpamMmbl M.H.ITonomapéra, B.C.Kyumenko, O.A.Kopuunosa, UepHoB , 2013r. ms 5-11 knaccos, pekomennoBanaoid MO u H
PO.

YMK Buonorus. 9 kimace: y4eOHUK [Tt ydanuxcsi oopasoBarenbhbix opranusanuii /M. H.Ilonomapésa, O.A.Kopuunosa, H.M.Uepuosa; nox pen. .H.ITonomapépoii/ M. Benra-
I'pad, 2019), pekomermoanabiM MO u H PO Ne 1.1.2.5.2.3.5.

PaGouyro mporpaMmmy cocTaBui (a) AwntoBa Jlapuca AHaToJbeBHA
TIOATINCH pacmugpoBKa HOAIICH




INJIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUS KYPCA «BHOJIOTUS» k koHLy 9 K1acca

I/I3y‘I€HI/Ie Kypca «buonorus. 9 kimacc» JOJIDKHO OBITh HalpaBJICHO Ha OBJIAACHUC OGy‘IaIOHII/IMI/ICﬂ CJICAYIOMUX yMeHI/IP‘I 1 HAaBBIKOB:

Buinycknux nayuumecs:

XapaKTepU30BaTh 00IINE OMOIOTHIECKHE 3aKOHOMEPHOCTH, MX NMPAKTHIECKYI0 3HAUNMOCTD;

UCTIONB30BATh METOBI OMOJIOTMIECKON HAYKU ISl U3YUEHUs OOIMX OMOJOTHYIECKHNX 3aKOHOMEPHOCTEH: HAOIIOAaTh M ONMCHIBATh KJICTKH HA FOTOBBIX MUKpOIIpENaparax,
HKOCUCTEMBI CBOCH MECTHOCTH;

UCIIONIb30BaTh COCTABIISIIOIINE MPOEKTHOM M HCCIIEI0BATENILCKON AEATEIHHOCTH 0 N3YYEHUIO OOIIMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX XHBOH IPUPOAE;
NIPUBOJMTH JIOKa3aTeJIbCTBA HEOOXOAMMOCTH 3allUThl OKPY)KAIOIIEH Cpeabl; BBIACIATH OTJIMYUTEIbHBIC INPHU3HAKU JKMBBIX OPIaHM3MOB; CYILIECTBEHHBIC INPH3HAKU
OUOJIOTHYIECKHUX CHCTEM U OMOJIOTMUECKUX IIPOLIECCOB;

OpPHEHTHPOBATHCS B CHCTEME IT03HABATEIbHBIX LIECHHOCTEH: OLIEHNBATh HH()OPMALUIO O JIeITEIbHOCTH YeJIOBeKa B IPUPOJIE, TOJIy4aeMyIo U3 pa3HbIX HCTOYHHKOB;
AHaJIM3UPOBAThH U OLICHUBATB TOCIENICTBHS NIEATEIHHOCTH YeJIOBeKa B IPHPOJIC.

PackpriBaTh posib OHOJIOTHH B IPAKTHUECKOH AEATEIBHOCTH JIFO/IEH, POJIb Pa3IMUHbIX OPTaHU3MOB B KH3HHU YEIIOBEKA,;

CobnronaTs mpasmiia paboThI ¢ OHOIIOTHISCKUMH NMPHOOpaMH M HHCTPYMEHTaMH, TIpaBUIIa padOTH B KaOWHETe OHOJIOTHS;

PabGotaTh ¢ yBenmuuTENbHBIME IPHOOpaMu, HAOMIOAATE MUKPOOOBEKTHI U TIPOIIECCHI; IENaTh PUCYHKH MUKPOIIPENapaToB, GUKCHPOBATH PE3YNbTaThl HAOIIOACHHH;
YcraHaBIMBaTh CBSI3b CTPOCHUS YACTEH KJICTKH C BHIMOIHIEMBIMH (DYHKIHSIMU;

CpaBHHBATh XMMHUUECKHI COCTAB JKUBBIX OPraHU3MOB M TEJ HEKUBOH NMPHUPOIBI, AETATh BEIBOIBI HA OCHOBE CPABHEHNS;

Haxoaute cBs3b CTpoeHHS UM (YHKIMHU KIETOK Pa3HBIX TKaHEH; pacKpbIBaTh CYIIHOCTb MPOIIECCOB JKU3HEICSTEILHOCTH KIETOK; BBIJCISATH CYIIECTBEHHBIE NMPH3HAKU
CTPOEHHMSI KJIETOK Pa3HbIX I[APCTB; JIeNIaTh BBIBOJBI O €AMHCTBE CTPOCHHUS KJIETOK IPEICTABUTENIEH Pa3HbIX LAPCTB U O TOM, KaKoil 00bEKT HMeeT 00Jiee CII0KHOE CTPOCHHE;
Jloka3bIBaTh POJICTBO OPraHM3MOB Ha OCHOBE MX KJIETOUHOT'O CTPOCHHUS;

OOBSICHATH OOLITHOCTB MPOUCXOXKICHHUS U 3BOJIIOIMU CUCTEMATHUECKHX IPYIII PACTCHHUI U )KUBOTHBIX Ha IIPUMepax COMOCTaBIICHHS OHOJIOTMYECKUX 00BEKTOB;

BrIBIATE 0COOEHHOCTH Cpei 0OUTaHUSA, PACKPHIBATh CYITHOCTH IPUCIOCOOICHUS OPTaHU3MOB K Cpefie 0OUTaHus;

Bboinenars cymecTBeHHbIE IPU3HAKY BUA, OOBSICHATH NPUUUHBI MHOTOOOPA3Hs BUOB;

ApryMeHTHpOBaTh HEOOXOANMOCTb COXPaHEHHs OMOJIOTMYECKOro pPa3sHOO0Opa3ms Al COXpaHeHUs Ouocdepbl; aHAIM3MPOBAaTh W OLEHMBATh BIMSHHUE ACATEIHHOCTH
4enoBeka Ha Ouochepy.

Bbli’lyCKHuK noOJy4um 603MOINCHOCHb HAYUUMDbCA.!

BBIIBUTATh TUIIOTE3bI O BO3MOXKHBIX MOCCACTBISIX JCATCILHOCTH YEJIOBEKA B DKOCHCTEMax U buocdepe;

apryMEHTHPOBATh CBOIO TOUKY 3PEHUS B XOJIC TUCKYCCHH 10 00CYKICHHUIO TI100aIbHBIX YKOJOTHUSCKUX POOIEeM.

CamocTosTeIbHO O0OHAPYXHMBaTh U (HOPMYJIHPOBATH yUCOHYIO MPOOJIEMY, OMPENeNiiTh Ie/b YUYeOHOH NEATCILHOCTH, BHIOMPATh TEMY IMPOCKTa WM HKCCIICAOBAHHS IO
OuoJIoruny;

BbIABHTaTh BEPCHU PEIICHHS OHOTOTMYSCKUX M DKOJOTHUECKUX POOIeM;

Habnromate Onosorudeckue 0ObEKTH U MPOBOIUTH OMOIOTHICCKHIE IKCIIEPUMEHTHI;

Paboratp no miany, cBepsATh CBOM JCHCTBUS C IEINBIO U, IPU HEOOXOJUMOCTH, UCTIPABIISATH OMIMOKH CAMOCTOSATEIBHO;

[maHupoBaTh CBOIO MHIMBHIYaJbHYIO OOpa30BATEIFHYIO TPACKTOPHIO;, pabOTAaTh IO CAMOCTOSATEIFHO COCTABICHHOMY IUIAHY, CBEPSSACH C HUM W IIETBIO JICSTEIBHOCTH,
HCTIPABJIATH OMIHOKH, HCIIOTB3YysI CAMOCTOSATENILHO OJ00paHHbIe cpencTia ( B ToM yncie HTepHeT);

Co31aBaTh CXEMaTHYECKHE MOJICIH C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OMOIOTHYECKOTO 00BEKTa; IPeoOpa30BbIBATh OHOIOTUICCKYIO HH(POPMAITUIO U3 OJTHOTO
BHIAa B JPYroil W BBIOMpaTh YIOOHYIO Uit ceOs GopMmy (QHKcAlMU W MPeNCcTaBICHHS WHPOPMALWHU;, OMPEACIITh BO3MOXKHBIC UCTOUYHUKH HEOOXOJUMBIX CBEICHUM,
MIPOU3BOIUTH ITOMCK HHPOPMAIINH, aHAIM3UPOBATH U OLICHHUBATD €€ JOCTOBEPHOCTb;



CO6J’IIOZ[E[TL MIPUHIHUIIBI 3J0POBOT'O O6p333 JKU3HHU, paHI/IOHaHLHOﬁ OopraHu3aluu Tpyaa U OTAblXa.

JIn4HOCTHBIE:

1. Bocnuranme pocCHHCKOH IrpakIaHCKON MICHTHYHOCTH: MATPHOTH3MA, JTFOOBH M yBa)keHUs K OTEUeCTBY, UyBCTBa TOPJOCTH 33 CBOIO PomuHy.

2. ©®opMHpOBaHWE OTBETCTBEHHOTO OTHOWICHUS K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTH OOy4aromIMXcs K CaMOpa3BUTHIO M CaMOOOpa30BaHMIO Ha OCHOBE MOTHBAIMU K
YUCHHIO W IO3HAHUIO.

3. 3HaTb OCHOBHBIEC PUHIUIBI ¥ IIPABHUJIA OTHOIICHHMS K KHBOI MPUPOJIE, OCHOBBI 30POBOT0 00pa3a XKU3HH U 3[0POBhECOEPETAIONIIE TEXHOIOTHH.

4. CdopMHpOBaHHOCTh IO3HABATENbHBIX HHTEPECOB M MOTHBOB, HANPABJICHHBIX Ha HW3y4YEHHE J>KUBOH NPUPOIBI; WHTEIJIEKTyaJbHBIX YMEHHH (JIOKa3bIBaTh, CTOUTH
paccyXIeHHUs1, aHaJTM3UPOBATh, JIeNIaTh BHIBOJBI); ICTETUYECKOTO OTHOLICHUS! K KUBBIM OOBEKTaM.

5.  ®opMupoBaHHE JIMYHOCTHBIX MPEACTABICHUI O LETOCTHOCTH OKPYIKAIOIIEero MUpa, BO3MOKHOCTH €r0 MO3HAHUS M O0BSCHEHHS Ha OCHOBE JIOCTIIKE HUI HayKH.

6. Oco3HaHuE eIMHCTBA U IIEJOCTHOCTH OKPYIKAIOIIEr0 MUpa, BO3MOXKHOCTH €r0 MI03HABAeMOCTH HA OCHOBE JIOCTH)KCHHH HAYKH.

7. ®opMupoBaHHE YBRXUTEIHHOTO OTHOIICHHS K MCTOPHH, KYJIBTYpE, HAI[HOHAJIBbHBIM OCOOEHHOCTSIM, TPaAMUMSIM M 00pa3y JKH3HH JAPYTHX HapoOJOB, TOJEPAHTHOCTH U
MHUPOITIOOHS

8. Passumue HAYUOHATLHOZO CAMOCO3HAHUA, (YOPMUPOBANUE HPABCTNBEHHBIX U SPANCOAHCKUX KAUECE 8 Npoyecce pasHooOpa3HOl MBOPUECKOU 0esmeabHOCmU

9. OcBoeHue connaabHBIX HOPM, MPABHII MIOBEACHUS, POJICH 1 GOPM CONMATBHOM KHU3HU B IPYINax U COOOIIECTBaX, BKIIIOYAsl B3POCIbBIE COLUATIBHBIC COOOIIECTBA, YIaCTHE B
IIKOJILHOM CaMOYIPAaBJICHUX M B OOIIECTBEHHON KHU3HU B NPEeIax BO3PACTHBIX KOMITCTCHITHH.

10. PasBuTHE MOpaJBPHOTO CO3HAHMS W KOMIIETCHIMHM B PEIICHWHM MOPAIbHBIX MPOOJEM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, ()OPMHUpPOBAHHE HPABCTBEHHBIX UYBCTB H
HPaBCTBEHHOT'O MOBE/ICHHS, 0CO3HAHHOTO X OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHBIM ITOCTYIKAM.

11. ®opmupoBaHHe KOMMYHHKAaTHUBHON KOMIIETEHTHOCTH B OOILIECTBE M COTPYAHHYECTBA C YYHMTEISIMH, CO CBEPCTHHKAMM, CTapUIMMH M MIAJIIMMH B IIpolecce
00pa30BaTeNIbHON, OOIIECTBEHHO - MMOJIC3HOW JCATEIBHOCTH.

12. dopmupoBaHue IIEHHOCTH 340POBOT0O M 0€301mMacHOro0 o0pasa KHU3HHU; YCBOSHHE IPaBHJ MHAWBUAYaJIbHOTO M KOJUIEKTHBHOTO 0E301acCHOIO MOBEJCHUS B UpE3BbIYaliHBIX
CUTyalludX, YIpOKarOUKNX )KU3HU U 3I0POBbIO n}oneﬁ, IpaBUJI MMOBEACHUA B TPAHCIIOPTEC U HA JOporax.

13 (DOpMI/IpOBaHI/Ie OCHOB 3JKOJIOTHYCCKOI'O CO3HaHUA Ha OCHOBC IMPU3HAHUA LCHHOCTU XU3HHU BO BCEX €€ IMPOABJICHUAX U HCO6XO]II/IMOCTI/I OTBCTCTBCHHOTO, 6epe)KHoro
OTHOIIEHHS K OKPY’KaIOIIeH Cpezie U parioHaIbHOTO IPUPOIOTIOIE30BAHIS.

14. Oco3nanue 3HaYCHUS CEMBH B KU3HM YEJIOBEKA M OOIIECTBA, TOHATHE IEHHOCTH CEMEHHOM XHU3HHU, YBAXHUTEIILHOE 1 3a00TIINBOE OTHOLIEHUE K WIEHAM CBOCH CEMBH.

15. YMeHue npUMEHATH NMOJIy4YEeHHbIE 3HAHNS B TPAKTHUECKOH JeITeIIBHOCTH

16. Oco3nanme NMOTPEOHOCTH M TOTOBHOCTH K CaMOOOpa30BaHMIO, B TOM YHCJIE B paMKaxX CaMOCTOSTENbHOM HEATENbHOCTH BHE IIKOJbI;, YMEHHE ONPENEISTh JKU3HCHHbBIE
LIEHHOCTH, OOBSICHATH MPUYNHBI YCIIEXOB U HEyJa4 B y4eOHOI NeaTebHOCTH, IPUMEHSATH MTOJydE€HHbIE 3HAHUS B PAKTHYECKOH AEATEIHHOCTH;

17. OuenuBaTh XKHU3HEHHBIE CUTYAIMU C TOUYKH 3pEHHS 0€301acHOT0 00pa3a KM3HN M COXPAHEHHUS 3710POBbS;

18 KpI/ITI/I‘-IeCKoe OTHOHMICHUE K CBOUM IOCTYIKaM, OCO3HAHUE OTBETCTBECHHOCTHU 3a UX MOCJICACTBUA; YMCHHUEC NIPEOAO0JIEBATE TPYAHOCTHU B MPOLECCE JOCTHIKECHUS HAMCYCHHBIX
nenei.

MertanpeaMeTHbIe:
1) [Iosnasamenvuvie YV/I:

1. VYmMmeHHe caMOCTOATENBHO ONPEAETATh LEIH CBOEr0 OOYYeHHs, CTaBUTh HOBBIE 33aJaud B yduebe M B ITO3HABATEIbHOM NEATEIHHOCTH, Pa3sBHUBATh MOTHUBHI U
HMHTEPECHl MM03HABATEJILHOM JEATEIbHOCTH.

2. OBiaseTh MCCIENOBATENbCKON W IMPOEKTHOM NeaTesIbHOCThI0. HayunThes BuaeTh NMpoOieMbl, CTaBUTh BONPOCHI, BBIABUTATh T'MIIOTE3BI, JIaBaTh OIPEEIICHUS
HOHATHUSAM, KBUTU(QHUIIUPOBATH, HAOIOAATD, A€JIaTh BEIBOJIBI, 3aIUIIATH CBOH HJICH.

3.  Ymers paboTaTh ¢ pa3HBIMH UCTOYHHKAMH OMOJIOTHYECKOH HHpOpMan: HaX0IUTh OMOJIOTMYECKyI0 HH(OpMaLnIo B pa3IMuHBIX UCTOYHHKAX, aHAIN3UPOBATH U

OLleHMBaTh MH(OpMaLNIo, NPeoOpPa30BEIBATH €€ U3 OAHOH (POPMEI B IPYTYIO.

YMeHue co3aBaTh, IPUMEHSTH M IPE0Opa30BhIBATH 3HAKK U CHMBOJIBI, MOJIEIIN M CXEMBbI ISl pEIICHHs] Y4eOHBIX 1 IT03HABATEIbHBIX 3a7a4

®dopmMupoBaTh M pa3BHBATh KOMIIETEHTHOCTH B 00nacTH ucnonab3oBanus UKT.

IIpoBoanTH HAOMIOACHNS, CTABUTH YJIEMEHTAPHBIE SKCIIEPUMEHTHI U OOBSACHATH MTOJTydYCHHBIE PE3yIbTATHL.

CTpouTh JIOTHYECKHE DPACCYKACHUS, BKIIOUYAIONINE YCTAHOBIICHHE NMPUYMHHO-CICACTBEHHBIX CBs3ei. lcmonp3oBaTh ydeOHbBIC ACHCTBHS A (OPMYITHPOBKH

OTBETOB.

No o~



8.
9.

CpaBHI/IBaTL u KJ'IaCCI/I(l)I/IHI/IpOBaTI), CaMOCTOATCIIBHO BI)I6I/IpaH KpUTCPpUU JId YKa3aHHBIX JIOTUYCCKUX onepauuﬁ.
OHpC,Z[eHﬂTL BO3MOXXHbBIC HCTOYHHUKH HCO6XO,I[I/IMI>IX CBCZ[GHPIﬁ, TMIPOU3BOAUTH IIOMUCK I/IH(I)OpMaI_[I/II/I, AHAJIM3UPOBATH U OLICHUBATH €€ TOCTOBEPHOCTD.

10. CocTaBnsaTh CXeMaTHIECKNE MOJICIH C BBIACIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTOB.
2) Pecynamuenvie YV/I:

1.

2.

4.

5.

OpraHu3oBaTh CBOI YYeOHYIO ACSATENBHOCTb: ONPENeIATh Leldb PabOThl, CTABHTh 3aJadd, ILIAHHPOBATH (PACCUMTHIBATH IIOCIEHOBATEIBHOCTh NCHCTBHH H
MIPOTHO3MPOBATH PE3YNbTaTHl pAOOTHI).

CrocoGHOCTh BBIOMpPATH IIENEBBIE M CMBICIOBBIE YCTAaHOBKM B CBOMX ICHCTBUAX M IIOCTYNKaxX IO OTHOIICHUIO K JKMBOM HPHPOAE, 3IOPOBBIO CBOEMY H
OKPY’KaOIIUX.

CaMOCTOSITEJIbHO BBIABHIaTh BapHaHTHI PEIICHUS] MOCTABJICHHBIX 3a/ad, NPEIBUICTh KOHEUYHBIC PE3yJbTaThl paOOThI, BBIOMpAs CPEICTBA JIOCTHIKEHHS LEIH.
YMeHHe COOTHOCHTh CBOU JICHCTBUSI C IJIAHUPYEMBIM PE3YIIbTATOM.

PaboTathb 1o 1any, CBepsTh CBOM AEHCTBHUS C 1IETIBIO U, IPU HEOOXOAMMOCTH, HCIIPABIISATH OIIMOKH CaMOCTOSTENLHO.

Bnanenne ocHOBaMH CaMOKOHTPOJIS, CAMOOLICHKH, IPUHSTHS PEIICHNH B OCYLIECTBICHUH OCO3HAHHOTO BHIOOpa B yueOHOH U II03HABATEIBHOM €S TEIEHOCTH.

3) Kommynuxamuenvie YV/I:

1.
2.
3.

4,

IIpeamerHsble:
1) B nosnasamenvhoil (unmeniekmyanvhoit) cgepe:

2)

3)
4)

5)

1.
2.

o

©oNo

YMeHue ciyiath ¥ BCTyNaTh B AUAIOT, yIaCTBOBATh B KOJJICKTUBHOM OOCYKICHUH MPOOIIEM.

YMeHue Ucronb30BaTh PeUYeBbie CPEICTBA IS AUCKYCCHU, CPABHUBAThH Pa3HbIC TOUKU 3PEHHSI, OTCTAUBATH CBOIO TOUKY 3PCHUSL.

YMeHue opraHu30oBbIBaTh yueOHOE COTPYIHHYECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTENIEM U CBEPCTHUKAMU; pabOTaTh WHIUBHYAIbHO U B TPYIIIE, HAXOIUTh
oO1ee perreHue.

YMeHue CTpoUTh NPOIYKTHBHOE B3aUMO/ICHCTBHE CO CBEPCTHUKAMHE U B3POCIIBIMHU.

YcBoeHue cUCTeMbl HAyYHbIX 3HAHUU O KUBOU IIPUPOJE U 3aKOHOMEPHOCTSIX €€ Pa3BUTHA.

dopMupoBaHHe NEPBOHAYAIBHBIX CHCTEMAaTH3UPOBAHHBIX TPEICTABICHUH O OHOJIOTMYECKMX OOBEKTax, IMpOILeccax, SBJICHUSX, OBJIAJACHHE IMOHATHHHBIM
anmapaToM OHOJIOTHU.

IIpuoOpereHne ombITa HCIOIB30BAHUSA METOJOB OHONOTMYECKONH HAyKH M TIPOBEACHUS HECIOXKHBIX OMOJOTMYECKHX SKCIEPUMEHTOB JUIS M3YUEHHs >KHBBIX
OpPraHU3MOB.

ITonrMaHue BO3pacTarolEed pOJIM €CTECTBEHHBIX HAYK U HAYYHBIX HCCIIEIOBAHUI B COBDEMEHHOM MUpE.

®opMupoBaHHE OCHOB KOJOTHUECKOH IPaMOTHOCTH: CIIOCOOHOCTH OIIEHUBATH MOCIIEACTBUS AEATEIHHOCTH YeJIOBeKa B MNPHUPOJIE, BIUSIHNE (HAKTOPOB PUCKA Ha
37I0POBBE YEIOBEKA, OCO3HAHNE HEOOXOANMOCTH COXPAHEHHS TIPHUPOIBI.

HayunTbest 00BSACHATH POJIb OMOTIOTHUH B IPAKTHIECKON IESTENBHOCTH JIIOJICH; MECTa M POJIM YEJIOBEKA B MIPUPOJIE.

Ognasienne MeTofamu: HaOmoeHne, onrcanue. [IpoBoanTs OHoOrHYecKre NCCeIOBAHNS U JIeTIaTh BEIBOABI HA OCHOBE ITOJIyYEHHBIX Pe3yIbTaTOB.
®DopMHpOBaHHUE MIPECTABICHUI O 3HAUCHIH OHONOTHYECKHUX HAyK B PEHICHUHU TTI00aTIBHBIX MPOOIeM.

OcBoeHHe MPUEMOB OKa3aHMS MEPBOM MOMOIIH, PallMOHATbHAS OPTAaHU3AIMA TPYAA U OT/IbIXA.

lO [Tonnmanue cMbiciia OUONIOTHUECKUX TEPMUHOB. VX IpUMEHEHHE MIPH pelieHne OMOJOTHIeCKIX poOieM U 3a/1ad.

11. ®opmynupoBaHHUe MPABUI TEXHUKN 0€30MaCHOCTH B KaOWHETe OMOJIOTHH NTPH BHITIOJIHEHUH Ta00PaTOPHBIX padoT.
B yennocmuo-opuenmayuoHHou cghepe: 3HaTh OCHOBHBIC IIPaBHIIa MTOBEICHHS B MPHUPOJE M OCHOBHI 37J0POBOT0 0Opa3a >KW3HHU, MPUMEHATh UX HAa MPAKTHUKE; OIIEHUBAThH
noBezieHue yenoBeka ¢ Touky 3peHust 30XK. IIpuBoanTh J0Ka3aTesIbCTBa B3aMMOCBSI3M YEJIOBEKa M OKPYXKAIOUIEH CPebl, 3aBUCUMOCTH 3/I0POBbS UEJIOBEKA OT COCTOSHHUS
OKpYXKarollel cpelibl, HEOOXO0ANMOCTH 3alUThI CPEe/Ibl OOMTAHMS YEJIOBEKA.
B cgpepe mpyoosou desmenvrocmu: 3HaTh N cOOMIOAATH MTPpaBMIIa pabOTH B KaOMHETE OMOJIOTHH, TIpaBHia PadOThI ¢ OMOIOTHYECKUMH NPUOOpaMH U MHCTPYMEHTAMH.
B cghepe dusuueckoii desmenvrnocmu: 1eMOHCTPUPOBAHHE HABBIKOB OKa3aHUs NEPBOM MOMOIIM IIPH OTPABJICHUH SOBUTBIMU PACTEHUSIMU M IPUOAaMH, YKyce SIOBUTHIMU
KHBOTHBIMH.
B scmemuuyeckoii cghepe: onieHNBATBH C 3CTETHYECKON TOUKHM 3pEHMS KPACOTY M pa3zHOOOpa3nue MUpa IPUpPOJIBL.



COJEPKAHUE KYPCA «BHOJIOTHS. 9 knace»
Tema 1. O01mme 3aKOHOMEPHOCTH *KU3HU (5 1)

e buonorus — Hayka o xuBoM Mupe buonorus — Hayka, nccuenyromas xu3Hb. M3ydeHne npuposs! B 00eciedeHNN BDKUBAHMS Jrosei Ha 3emie. buomorus — cucrema
pasHBIX OMoNIOTHYEeCKUX obyacTeil Hayku. Poirk OMOMOTHH B IPaKTUIECKOH NesITeIHOCTH JIFoAeH

e Meroapl OMONOTHYECKHX HCCIEAOBAHUA METOnbl M3YUYEHUsS JKHBBIX OPraHW3MOB: HaONIOJCHHE, U3MEPEHHE, CPaBHEHHE, OIMCAaHHE, 3KCIEPHUMEHT, MOACIHPOBAHUE.
[TpaBuna paboThl B KabHHETE OMOIOTUH C OHOJIOTHYECKUMH ITPUOOpaMU U MHCTPYMEHTaMH

e OOmue cBoiicTBa XUBBIX OpraHu3MoB OTIMYUTENbHBIE NPU3HAKKA XMBOTO W HEKUBOTO: XMMHYECKHH COCTaB, KJIIETOYHOE CTPOCHHE, OOMEH BEUIECTB, Pa3MHOXKCHUE,
HACJIeICTBEHHOCTh, U3MEHUUBOCTD, POCT, pa3BUTHE, Pa3ApakuMOCTh. B3alMOCBSI3b JKUBBIX OPTaHU3MOB U CPE/b

e  Mmuoroo6pasue dopm xu3HH Cpeabl ®KHU3HU Ha 3emiie 1 MHOrooOpasue ux opraHn3MoB. KietouHoe pasHooOpasue OpraHu3MOB M MX LApCTBa. BUpychl — HeKiIeTO4Has
¢dopma xu3Hu. PazHooOpasue Onocuctem, oToOpaxkaromiee CTpYKTypHbIE YPOBHH OpraHN3alyy KU3HN

Tema 2. 3aKOHOMEPHOCTH KU3HH HA KJIEeTOYHOM YpoBHe (10 1)

e  Mmuoroobpasue xretok O0oOmeHne paHee M3yICHHOTO MaTeprana. MHOT00Opa3ne THIIOB KJICTOK: CBOOOTHOXHBYIIHE W 00pa3yIoIIne TKAHHU, MPOKAPHOTHI, DYKAPHOTEHI.
Ponp y4€HBIX B H3y4EHUH KIIETKH.

o XwuMmuueckue BemecTa B kieTke O000IIeHHE paHee H3ydeHHOro MaTepraia. OCOOCHHOCTH XUMHYECKOTO COCTaBa KUBOW KIETKH U €0 CXOJCTBO Y PA3HBIX THUIIOB KICTOK.
Heopranuueckue u opraHuveckue BemiectBa kieTku. CoaepikaHHe BOJbI, MUHEPAIBHBIX COJICH, YIJICBOJOB, JHIHIOB, OCIKOB B KJICTKEe M opranmsme. Mx ¢yHKIuU B
JKU3HEICSITETLHOCTH KIETKU

o  Crpoenue kieTkd CTPYKTYpHBIC YaCTH KJICTKH: MEMOpaHa, siipo, IIUTOIIa3Ma ¢ OPraHOUIaMHU M BKITIOUCHUSMH

e  OpraHoupl KICTKU U UX GyHKIIMA MeMOpaHHbIEe 1 HEeMEMOpaHHbBIC OPTaHOWIBI, OTIIMIUTEIbHBIE 0COOCHHOCTH UX CTPOCHUS U () YHKIIHN

e (OOMEH BemecTB — OCHOBA CYIISCTBOBAaHUS KIeTKH [loHSITHE 00 0OOMEHE BEIIECTB KaK COBOKYITHOCTH OMOXUMHYECKHIX PEaKIHid, 00eCTICUNBAIOMINX KU3HEACATSIHHOCTD
KJICTKH. 3HAaYCHHE aCCUMIIIAINN U TUCCUMIIALNH B KIIeTKe. PaBHOBECHE SHEPTeTHIECKOTO COCTOSTHHA KIETKH — OOecTiedeHrne e€ HOpMalbHOTO (PYHKIIMOHUPOBAHUS

e bBuocunTe3 Oenka B )KUBOU KieTke [loHsATHE 0 OMOCHHTe3e. DTaIlbl CHHTE3a Oelka B KiIeTKe. POJb HYKJICHHOBBIX KHCJIOT H PHOOCOM B OHMOCHHTE3€ OCIIKOB

e bBuocunTes yrieBomoB — QortocuaTe3 [loHsTHE 0 (HOTOCHHTE3e KaK MPOIECCe CO3JaHUs YIIIEBOJIOB B JKHUBOW KieTKe. /IBe cragmu (OTOCHHTE3a: CBETOBAas M TEMHOBAs.
YcnoBust poTekaHus (OTOCHHTE3A U €T0 3HAYCHUE JIJIS IPHPOTBI

o (OOecreyeHne KIeTOK dHeprueil TIoHATHE O KJIETOYHOM JBIXaHUU Kak O mpollecce oOecrmedyeHus: KIeTKu dHepruei. CTajud KICTOYHOTO IbIXaHUs: OCCKHUCIOPOIHAsS
((pepMeHTATHBHAS, HJIU TJIMKOJIN3) ¥ KUCIOPOAHAS. POJIb MUTOXOHAPHIA B KJICTOUHOM JBIXaHHH

e Pa3mHOXeHHE KJIETKH U €€ KU3HEHHBIH HUKI Pa3MHOKEHHE KJIETKH MyTEM JelieHus: — O0O0Ilee CBOMCTBO KIETOK OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB.
Knerounoe nenenne y mpokapuoT — JelieHHWe KIETKH HajaBoe. JlerneHuwe KiIeTKH y dykapuoT. Muto3. ®a3pl MuTo3a. KU3HEHHBIN 1MWK KJIETKH: MHTepdasa, MUTO3.
Paznenenue KJI€TOUHOTO COAEPKUMOI0 Ha JIBE€ IOUEPHUE KIIETKH.

e JlabopaTopHbIe pabOTHI:

1.MHoroo0pasue ki1eTok 3ykapruot. CpaBHEHHE PACTUTEIBHBIX M JKUBOTHBIX KICTOK
2.PaccmaTpuBaHue MUKPOIPENapaToB ¢ ACTMSUIUMUCS KIETKaMHU

Tema 3. 3aK0OHOMEPHOCTH SKU3HU HA OPraHU3MeHHOM ypoBHe (17 u)

e OpranmsM — OTKpHITas kuBas cucrema (6mocucrema) OpraHm3M Kak KuBas cucTeMa. KOMIOHEHTBI CHCTEMBI, X B3aWMoJIeiicTBHE, oOecrednBalomiee IeI0CTHOCT
OrocHCTEMBI «OpraHu3M». Perynsmus nporeccoB B Onocucreme

e Baktepun m Bupycsl Pa3HooOpasue (opM OpraHH3MOB: OJHOKJIETOYHBIC, MHOTOKJICTOYHbIE M HEKJIETOYHBIC. baKkTepnu Kak OJHOKIICTOYHBIC IOSIEPHBIE OPTaHHU3MBL.
Bupycs kak HexineTouHast hopMma Ku3HU. OTINIHUTENbHBIE 0COOCHHOCTH OaKTepHil n BUPYCOB. 3HaYCHNE OaKTEepHUi M BUPYCOB B IPUPOJE



e PacrurenbHBI OpraHu3M M €ro ocoOCHHOCTH [ JlaBHBIE CBOMCTBA pacTeHHMi: aBTOTPO(HOCTh, HECIIOCOOHOCTH K aKTMBHOMY IEpEIBM)KEHHIO, pa3MELICHUE OCHOBHBIX
JacTe — KOpHA M mobera — B IBYX pas3HbIX cpenax. OcoOEHHOCTH pacTUTENbHON KIETKH: NMPHHAUICKHOCTh K 3YKapHOTaM, HaIWYHE KIETOYHOW CTEHKH, IUIACTHI U
KpYIHBIX BakyoJei. CrocoOBl pa3MHOXKEHHS PAacTeHHU: moyioBoe u Oecmonoe. OCOOCHHOCTH IOJIOBOTO pa3MHOXEHHUA. THITBI 6ecroioro pa3MHOXKEHUS: BEeTeTaTUBHOE,
CHOpaMH, IEJICHUEM KIETKH HaJBOE

e  Mmuoroo0pasue pacTeHuil u 3HaueHNe B npupoae OOoOImeHne paHee H3YICHHOTO MaTeprana. MHOTooOpasne pacTeHHA: CIIopoBhIe B ceMeHHbIe. OCOOEHHOCTH CIIOPOBBIX
pacTeHuil: BOJOPOCIEH, MOXOBUAHBIX, ITAIOPOTHUKOB, XBOIIECH M IJIAyHOB; CEMEHHBIX PACTCHMI: TOJIOCEMEHHBIX M NBETKOBBIX (TMOKpHITOCEMEHHBIX). Kiaccel ormena
L[BeTKOBBIE: BYAOJIBHBIE U OJHOAONIBHBIE pacTeHus. OcOOEHHOCTH U 3HaYeHUE CEMEHH B CPABHEHHH CO CIIOPOMH

e  Opranu3Mbl napcTBa rpuOoB U NUIIAHHUKOB ['pHOBI, MX CXOACTBO C APYTUMHU dYKapUOTHYECKHMH OpraHM3MaMH — PAaCTEHUSMH U KUBOTHBIMH — W OTJIMYHE OT HUX.
Cneunduyeckue cBoiicTBa rpuboB. MHorooOpasue W 3HaueHHE TIpUOOB: IUICCHEBBIX, NUIMNOYHBIX, Mapa3uTHYecKuX. JIMIMaiHMKM Kak ocoOble CHMOHOTHYECKHUE
OpraHU3MBbl; UX MHOT000pa3ue u 3HaYeHHe

e JKuBoTHBIH opraHm3M u ero ocoGeHHOCTH. OCOOCHHOCTH >KMBOTHBIX OpPraHM3MOB: NPUHAJJIEKHOCTH K JYKapHOTaM, TeTepOTpO(HOCTb, CHOCOOHOCTh K aKTHBHOMY
Nepe/IBIKEHNIO, 3a00Ta O IOTOMCTBE, MOCTpoiika >kuiuiml (rHE3D, Hop). JleneHwe >KMBOTHBIX MO CHOCOO0aM JOOBIBaHMS IUIIM: PACTUTEIBHOSIHBIC, XHIIHBIE,
rapa3suTUYECKHE, aIANBIINKHI, BCESTHbIC

e  MmHorooOpa3ue >XKHBOTHBIX JleleHHWe >KMBOTHBIX Ha IBa moxmapcrtBa: [Ipocreiimmie nm MHorokierodnsle. OCOOCHHOCTH MPOCTEHIINX: paclpOCTpaHEHHE, NMHUTaHHE,
NepeIBIKCHHE. MHOTOKIETOYHBIE JKWBOTHBIE: OECIIO3BOHOYHBIE M MO3BOHOYHBIE. OCOOCHHOCTH DPAa3HBIX THUIIOB OECIIO3BOHOYHBIX J>KMBOTHBIX. OCOOEHHOCTH THIA
XopaoBble

e CpaBHEHHE CBOMCTB OpraHM3Ma 4YelloBeKa M *KMBOTHBIX O000IIeHNE paHee N3ydeHHOro MaTepruaya. CXOICTBO YeNIOBEKa U KHUBOTHBIX. OTIIMUHE YEIOBEKA OT SKUBOTHBIX.
CucteMbl OpraHoOB y YeJOBeKa Kak OpraHu3Ma: MHIIeBapUTeNbHas, IbIXaTelbHasl, KPOBEHOCHAS, BblIeanTeNbHas. OpraHsl 4yBCTB. YMCTBEHHBIE CIIOCOOHOCTH YETIOBEKa.
[TpuunHbI, 00YCIOBIMBAIOIINE COLMATILHBIE CBOMCTBA YeJIOBEKa

° Pa3zMHoOXkeHHE KUBBIX OpraHmu3MoB Tunsl Pa3MHOKCHUA: IIOJIOBOC U oecnosoe. OCOOCHHOCTH IIOJIOBOIO PasMHOXCHHA: CIIUAHUC MYXKCKUX M KCHCKUX TaMET,
OIJIONOTBOPEHNUE, 00pa3oBaHME 3UIOTHL. becnosoe pa3sMHOKEHUE: BEereTaTUBHOE, 00pa3oBaHUE CIOP, JENCHUE KIETKHM HaJBoe. bHosormyeckoe 3HaYeHHE IOJIOBOTO U
Oecrosioro pazMHoxeHHs1. CMeHa TOKOJICHUIT — OEeCIoJIoro M MOJIOBOTO — Y KMBOTHBIX U pAaCTEHHMN

e UunuBuayanbHoe pa3BuTue oprann3MoB [lonsarue od onrorenese. [lepnopl oHTOreHe3a: SMOPHOHANBHBIN M TOCTAMOpUOHANBHBIA. CTanuy pa3BUTUS 3IMOPHOHA: 3UT0OTa,
JpobiieHue, racTpyia ¢ AndQepeHnpanieid KIeToK Ha SKTOJAepMy, JHTOEPMY B Me30JepMy, opraHoreHes. OcoOeHHOCTH npolecca pa3BUTHs SMOPHOHA, €T0 3aBUCHMOCTD
ot cpenbl. OCOOEHHOCTH MTOCTIMOPHOHATIBHOTO Pa3BUTHS. Pa3BuTHE JKUBOTHBIX OPraHM3MOB C IIPEBpAICHUEM U Oe3 ITPeBpaIeHHs

e OOpazoBaHue NOJOBBIX KJIETOK. Melo3 [ToHsITHE O AMIUIOMIHOM M TAIUIONAHOM Habope XpoMocoM B KieTke. JKeHCKHe U MyXKCKHE MOJIOBBIE KJIETKH — TramMeTsl. Meiio3
Kak 0coObIif THII feeHus KieTku. [lepBoe n BTopoe nenenne meiosa. [TonsiTre 0 ciepmarorene3e u 0oreHe3e

e l3yyenme MexaHW3Ma HacieJICTBEHHOCTH Hawano mccienoBaHMi HacleJCTBEHHOCTH opraHu3MoB. IlepBwiii HayuHblil Tpya . Mennens u ero 3HaueHue. JlocTrxeHUs
COBPEMEHHBIX HUCCIIEJOBAaHUI HACIIEICTBEHHOCTH OPraHU3MOB. Y CIIOBUS [UIsl aKTUBHOTO PAa3BHUTHS UCCIIEJOBaHNUI HACIIEICTBEHHOCTH B XX B.

e  OCHOBHBIE 3aKOHOMEPHOCTH HACJIEJCTBEHHOCTH OpraHm3MoB [IOHsATHE O HACIEeJCTBEHHOCTHM M CHOCO0ax IMepeiayd INPHU3HAKOB OT poauTeneil motomMctBy. Habop
XpoMocoM B opranu3me. ['eH u ero coiictBa. ['eHoTHIT 1 heHOTHI. VI3MEHUMBOCTD U €€ MPOsIBIICHHE B OpraHM3Me

o BaKOHOMepHOCTI/I n3MeHuUnBOCTH IloHsATHE 00 U3MEHUYMBOCTH U €& poJin oyt OpraHnu3mMoB. HaCHeI[CTBeHHaSI M HCHACJICACTBCHHAsA M3MCHUYHNBOCTD. Tumel HaCHeHCTBeHHOﬁ
(reHOTHIHYECKOH ) N3MEHUYNBOCTH: MyTallHOHHAS, KOMOMHATHBHAS.

e HenacnencTBeHHass U3MEHYHMBOCTh [IOHSATHE O HEHACNIEJACTBEHHOH ((DEHOTUIIMYECKOI) M3MEHUUBOCTH, €€ TPOSBICHHH y OPraHU3MOB U POJIM B UX KHU3HENESATEIbHOCTH.
3HaKOMCTBO C IpUMEPaMH HEHACIIEICTBEHHON N3MEHYMBOCTH Y PACTCHUH 1 )KUBOTHBIX.

e OcHoBbl cenekuun opranusmoB Ilonstne o cenekumu. Mcropust pasButus cenexiuu. Cenekuus kak Hayka. OOIIpe METOMBI CENEKIMH: HCKYCCTBEHHBIH 0TOOp,
rubpunu3anys, Mmyrarees. CeleKknus pacTeHHH, )KUBOTHBIX, MUKPOOPTaHU3MOB. Vcnonb30BaHne MUKPOOOB Y€JIOBEKOM, TIOHATHE O OMOTEXHOJIOTHH

e  JlaGopaTopHble pabOTHI:

1. BrIsBIEHHE HACIIEACTBEHHBIX U HEHACIICICTBEHHBIX IPH3HAKOB Yy PACTEHUH Pa3HBIX BUJ/IOB
2. M3y4eHue U3MEHUYHMBOCTH y OPTaHU3MOB

Tema 4. 3aKOHOMEPHOCTH NPOUCXO0KICHHUA U PA3BUTHS KU3HH Ha 3emie (20 v)



e [lpencraBieHuss 0 BOSHUKHOBEHHM >KM3HM Ha 3emJie B HCTOPUM €CTECTBO3HaHUS [ umnore3bl mpoucxoxzaeHus >ku3Hu Ha 3emie. Onbitel @. Penu u JI. Ilactepa,
OTIPOBEPTaIOIINE THIIOTE3BI O CAMO3aPOXKICHUH KU3HH

e CoBpeMeHHBIE TIPEICTABICHIUS 0 BOSHUKHOBEHHH JKU3HU Ha 3emie brnoxmmmdeckas rumoreza AWM. OnmapuHa. YcnoBHUsS BOSHHUKHOBEHHS JKM3HU Ha 3emue. [mmoresa Jx.
XonnaeiiHa

e 3nauenne (HOTOCHHTE3a M OMOJIOTHYECKOTO KPYTOBOPOTA BEIIECTB B Pa3BUTHH Ku3HH OCOOCHHOCTH ITEPBUYHBIX OpraHu3MOB. [losBIIeHIE aBTOTPO(OB — MHAHOOAKTEPHIA.
W3menenns ycnoBuit xxu3Hu Ha 3emiie. [Ipuanasl usmenenuii. [lossnerne 6unocdeps

e Dransl pa3BuTHs XNU3HU Ha 3emie OOliee HampaBlieHHWE SBOJIIOLUY XXU3HU. DPbI, MEPUOABI U 3MOXHM B UCTOPUU 3eMJIH. BBIX0J OpraHM3MOB Ha Cylly. DTambl pa3BUTHUS
KHU3HU

e  Vneu pa3BuTHs OpraHM4eckoro Mupa B Ouonoruu BosHukHoBeHMe Hjei 00 sBosronnu xuBoro mupa. Teopus somormu JK.-b. Jlamapka

e Yapms [lapBuH 00 3Bodronnu opranudeckoro mupa MccmenoBanus, nposenéuusie Y. JlappuHom. OCHOBHBIC TOJIOKEHHUS! 3BOJIOIMU BHJOB, M3JIOKEHHbIE J[apBHHOM.
JIBIXKyIMe CHIIbI MpoLiecca SBOJIOINN: U3MEHYHBOCTh, HACIEICTBEHHOCTh, O0ph0a 3a CyIIeCTBOBAaHHE M €CTECTBEHHBINH 0TOOp. Pes3ynbraTsl sBOMIONUH. 3HAYEHHE padoT

Y. lapBuna
e CoBpeMeHHBIE TIPEICTABICHHU 00 YBOJIOIMH OpraHudecKoro Mupa [Tomy s kak equHnIa SBOMONNH. BaxxHel e TOHATHS COBPEMEHHOM TEOPHUHU IBOJTFOIIHH
e Bun, ero kpurepuu M CTpykTypa Bua — ocHoBHas cuctemarnyeckas enuHuua. IlpusHaku Buza kak ero Kputepuu. [lomyisiuu — BHYTPUBUIOBAs TPYNIHUPOBKA

poacTBeHHBIX ocobei. [Tomymsamus — ¢dopma cymecTBOBaHUS B

e [Ipouecce obpazoBanus Bun0B Bunoobpasosanue. [lonsTre 0 MuKkposBosory. THITEI BU100Opa3oBaHus: reorpaduueckoe 1 OMOIOTHIECKOe

e MakpodBOMIOIHS KaK MIPOIECC MOSBICHNS HAJABUAOBBIX TPYII OPraHM3MOB Y CloBHS U 3HaueHHe nuddepenimanyn suaa. [lonsatue o makposBomonun. /lokazaTenbcTa
Ipolecca 3BOJIOLHHN: TAJICOHTOIOTHYECKHe, YMOPHOIOTHYECKHE, aHATOMO-MOpGoIornieckue (pyAUMEHThI U aTaBU3MBI)

e OcHoBHbIe HampaBieHus 3Bosonuu IIporpecc u perpecc B xuBoM Mupe. HampapieHus Ouonorudeckoro mporpecca: apoMopdos, uauoafantanus, oomas aereHeparus
OpraHHU3MOB

e [Ipumepsl 3BOJIIOIMOHHBIX MTPe0Opa3oBaHMi KHUBBIX opraHu3MoB O00OLIeHHE paHee M3YUYEHHOrOo MaTepHuasia 00 BOJIIOIMU. DBOIOLUUS — JUIMTEIbHBIAH HCTOPUUECKHUI
nporecc. DBOMIOLUOHHBIE IPE0OPa30BaHus JKUBOTHBIX U pAaCTeHHUH. Y POBHU NpeoOpa3oBaHui

e  OCHOBHBIC 3aKOHOMEPHOCTH 3BOJIONHUU 3aKOHOMEPHOCTH OUOJNIOIMYECKOHl 3BOJIIONUY B NIPUPOJE: HEOOPaTUMOCTh IIpolecca, IPOrPECCUBHOE YCIOXKHEHHE (OpM KU3HH,
HEMpPOrpaMMHUPOBAHHOE PA3BUTHE JKU3HU, aJjallTalliy, OSBICHNAE HOBBIX BUJIOB.

e  UYenoBek — IpEACTaBUTEIb XXMBOTHOTO MHpa JBOJIONNUS puMaroB. Pannue npenkn npuMatoB. ['omuHIIBI. COBpEeMEHHbIE YeI0BEKOOOpa3HbIe 00E3bsHBI

e  DBOJIONMOHHOE IPOMCXOXJICHHWE denoBeka HakorureHne (akToB O NPOMCXOXKICHWHM 4UesioBeKa. JlokasaTenmbcTBa pOJCTBAa 4YeJIOBEKa M JKMBOTHBIX. Bakneimme
0COOCHHOCTH OpraHu3Ma uelioBeka. [IposiBieHHe OMOJIOTHYECKHX M COIMAIBHBIX (PAKTOPOB B MCTOPUYECKOM IIPOLECCE MPOMCXOKACHUs uesoBeka. OOIecTBeHHbIH
(conmanbHbIH) 00pa3 )KU3HU — YHHKaJIBHOE CBOICTBO YEIOBEKa

e Pannue sTambl 3BONIOLMH YeloBeka PaHHue mpexaxw denoBeka. Ilepexon k MPSMOXOXKICHHWIO — BBIJAIOIIMIACS 3TaIl 3BOJIONMH 4YenoBeka. CTaauu aHTPOIIOTeHe3a:
MIPEIIECTBEHHUKH, YeJIOBEK YMEJIbIH, IpeBHENIIINE JIIOIU, IPEBHIE JIOI1, COBPEMEHHBIH YeI0BEK

e [lo3zgHMe 3Tambl HBOJIOIMM 4YeloBeKka PaHHHE HEOAHTPONBI — KPOMaHBOHIBL. OTIHUMTENBHBIC MIPU3HAKH COBPEMEHHBIX JIIoJei. brocolnansHas CyIIHOCTh YeloBeKa.
Bnustane corpansHeIX (PaKTOPOB Ha JIEHCTBHE €CTECTBEHHOTO 0TOOpa B HICTOPUYECKOM Pa3BUTHH YeJIOBEKa

e  UYesoBeuecKkue pachl, UX POJICTBO U MPoUcXoxkaeHne YenoBek pasyMHblii — nonumopdHsii Bug. [loHsTre o pace. OcHOBHBIE THIIBI pac. [IpoucxokjeHne U poJCTBO pac

e UYenoBek Kak XHTelb OHMOC(Epsl M €ro BIHMSHWE HA NpHupony 3emun UenoBek — xurtenb OMocdepsl. BiusHue denoBeka Ha Ouocdepy. YCIOXKHEHHE W MOIIHOCTD
BO3/ieiicTBU YenoBeka B Onocgepe. CoxpaHeHHe )XKU3HU Ha 3eMile — IJIaBHAs 3a]ada 4YeJI0BeUecTBa

e JlaGoparopHas pabora:
3. IlpucriocoGieHHOCTH OPraHU3MOB K Cpezie OOUTaHus

Tema 5. 3axKoHOMepPHOCTH B3aHMOOTHOIIEHU OpPraHu3MoB U cpeibl (15 v)

e  VcrioBus xu3HH Ha 3emiie Cpembl KM3HH OPraHHU3MOB Ha 3eMJjie: BOIHAs, HA3€MHO-BO3MIYIIHAS, MOYBECHHAS, OPraHU3MEHHAS. Y CIIOBHUS KH3HH OPTaHHU3MOB B Pa3HBIX
cpenax. Dxonorudeckue GakTophl: abHOTUYECKUE, OMOTHUECKHE U aHTPOTIOT€HHBIE



e OOmwue 3aKOHBI JEHUCTBHS (PAKTOPOB CpPebl HA OPraHU3Mbl 3aKOHOMEPHOCTH JIeHCTBHS (PakTOpPOB Cpelbl: 3aKOH ONTUMYMa, 3aKOH He3aMeHMMOCTH (akropa. BimsHue
9KOJIOTUYECKHUX (pakTOpOB HA opraHu3Mbl. [leproandHOCTh B )Xu3HHU oprann3MoB. doroneprnoausm

e [IpucmocobIeHHOCTh OPraHU3MOB K JeiicTBhio (akTopoB cpensl [lpumepsl mpucmocobiaeHHOCTH opraHm3MoB. [loHstne o0 amanranuu. PasHooOpasme amamTaruid.
INonsTre 0 XU3HEHHOH (hopMe. DKOIOTHIECKHE TPYIIIIBI OPraHN3MOB

e buornueckue cBsA3u B npuposae buotndeckue cBA3M B IPUPOJE: CETH MUTAHUSA, CIOCOOBI JOOBIBaHMA MUIIK. B3anmoneiicTBie pa3HBIX BHIOB B IIPHPOJHOM COOOIIECTBE:
KOHKYPEHINUS, MyTyaJIn3M, CHMOHO03, XHIIHUYECTBO, Mapa3suTH3M. CBsI3M OPTaHU3MOB PA3HBIX BUIOB. 3HAUCHNE OMOTHIECKUX CBSI3EH

e  Bsammocss3u opranu3zmoB B nonysanuu [lomynsius xkak ocobast HaJopraHu3MeHHasi cucTeMa, (opMa CyIecTBOBaHuUS Buja B npupoze. [lonstue o gemorpaduueckoi u
IIPOCTPAHCTBEHHOM CTPYKType nomynauuu. KonndyecTBeHHbIE MOKa3aTeIH MOMYJIALUN: YUCIEHHOCTb U MIOTHOCTh

e  OyHKUMOHMpOBaHHME MOMYIALUHA B mpupone Jlemorpaduueckre xapaKTEpUCTUKU TOMYJISLHUU: YHUCICHHOCTb, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTh, BHDKHBAEMOCTb.
BospacTHast cTpyKTypa MOMyJsIMHU, TOJIOBAas CTPyKTypa nomyisuud. [lomynsumst kak Ounocucrema. /lMHAMHMKa YHCIEHHOCTH M IIOTHOCTH HOMYJSIMU. Perymsums
YHCIEHHOCTHU MOMYJISIIUU

e [lpuponHoe coodmectBo — Ouoreorneno3 [IpupoaHoe coobIecTBO Kak OMOLEHO3, €ro SPYCHOE CTPOCHUE, HKOJIOTMYECKHE HHIIW, IHIIEBBbIC IEMH M CETH IHTAaHUS.
I'maBHBII IpU3HAK IPUPOIHOTO COOOIIECTBA — KPYTOBOPOT BEIIECTB U NMOTOK Heprud. [lonsaTre o 6uorone. Ponb BII0B B OHOIIEHO3E

e buoreoneHo3sl, skocucTeMbl M Onocdepa ODKOCHCTEMHas OpraHH3anus >KUBOW NpUpoAbl. (DYHKIMOHAIBHOE pPA3IM4YHe BUAOB B 3KOCHCTEMax (TPOM3BOIHTEIH,
norpeduteny, pasnarareny). OCHOBHbIE CTPYKTYpPHBIE KOMIIOHEHTBHI 3KOCHCTEMBI. KpyroBOpOT BEIIECTB M NPEBPAIICHUS SHEPTUM — OCHOBHOW MPH3HAK 3KOCHCTEM.
Brocdepa — rmobambHas skocucrema. B.M. BepHanckuii o 6unocdepe. KoMIoHEHTHI, XapaKTepHU3yIOIIHE COCTaB M CBOWCTBA OHOC(EpHI: KHUBOE BEIIECTBO, OMOTCHHOE
BEIIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BelecTBO. Poirb sxuBoro BemecTsa B 6nocdepe

e PasBurtue u cMeHa MPUPOAHBIX coodIecTB CaMopa3BUTHE OUOTEOIIEHO30B U UX cMeHa. CTaauu pa3BUTHS OHOTeoleH030B. [IepBUYHbBIC M BTOPUYHBIC CMEHBI (CYKIIECCHH).
Y cToWYnBOCTh OHOTEOIIEHO30B (IKOCUCTEM). 3HaUEHHE 3HAHUIT O CMEHE ITPUPOIHBIX COOOIIECTB

e  Mmuoroo0pasue 6moreoneHo30B (3xocucreM) OO000OIECHIE paHEee M3YYEHHOrO Marepuaia. MHOrooOpasue BOIHBIX IKOCHCTEM (MOPCKHUX, MPECHOBOIHBIX) M HA3EMHBIX
(ecTecTBEHHBIX M KYJIBTYPHBIX). ATpOOHOTreoneHO3bI (arpOIKOCUCTEMBI), UX CTPYKTYpPa, CBOMCTBA U 3HAUYEHHE JIJIS YEJIOBEKA U MIPUPOJIBI

e  OCHOBHBIE 3aKOHBI YCTOWYMBOCTH HBOH MNpHPOJbl [[MKIMYHOCTH MPOIECCOB B IKOCHCTEMAaxX. YCTONUYMBOCTH NPHUPOIHBIX SKOCHCTEM. lIpHYMHBI yCTOMYHBOCTH
HKOCUCTEM: OMOJIOTMYECKOe pa3HOOOpa3ue U CONpsHKEHHAS YHCIIEHHOCTh X BUJIOB, KPYTOBOPOT BELIECTB U IIOTOK SHEPTUH, IIMKJIMYHOCTH MPOLIECCOB

e  Dkonoruyeckue mpodiemsl B Ouocdepe. Oxpana mpuponsl OOoOmeHne panee M3ydeHHOro marepuana. OTHOIIEHHE YeloBeKa K MPUPOJE B UCTOPHM YEIOBEUYECTBA.
ITpoGnemsbl 6Grocdepbl: UCTOLIEHHE NMPUPOJHBIX PECYpPCOB, 3arpsi3HEHHE, COKpallleHHe OMOJIOrMYecKOro pazHooOpasus. PemieHue skomormueckux mpobiem Omocdepst:
panmoHalIbHOE HCTIONb30BAaHUE PECYPCOB, OXpaHa MPUPOIBI, BCeoOIIIee 3KOJIOrHYecKoe 00pa30BaHIe HACEIICHNUSI.

o JlabopaTopHas pabora:
4. OreHka KayecTBa OKpY>Karolel cpesibl

e DKCKypCHs B IPUPOIY:
1. U3ydenue u omucaHue 3KOCUCTEMBI CBOECH MECTHOCTH
DKckypeust: «BeceHHMe sIBIeHUS B IPUPOIe» Win «MHOToo0pasue >KUBOTo MUpay (10 BEIOOPY YUUTENS).

@opMbl OPraHN3aluu Y4eOHbIX 3aHATHIL:

VYueOHble 3aHATHA MOTYT OBITh OPraHM30BaHbI C IPHUMEHEHUEM CIISAYIOMMX (GopM: JIeKIHs, Oecela, YpoK C HCIOJIb30BaHUEM y4eOHOTO KMHO(MWIIbMa, CAaMOCTOSITEIbHAs
pabora, mabopaTopHast paboTta, mpakTudeckas pabora, SKCKypCHs, CEMHHAp, yCTHAs WINM NMHChbMEHHas IpOBepKa, 3a4eT, KOHTPOJbHAS (caMocTosATeNbHasl) paboTa, IyTelecTBue,
SKCTICANIINS, UCCIIeI0OBaHNEe, MHCIIEHUPOBKA, yueOHass KOH(QEPEHIHs, SKCKYyPCHs, MYJIbTUMEINA- YPOK, IIPOOJIEMHBIH YPOK, IPAKTUKYM, COYMHEHHUE, ANUAJIOT, JICN0BAast UM POJIeBast
UTpa, MyTelIeCTBHE, IKCIIeANnLHst, auctyT, urpa (KBH, cuactiuBslit ciryuaii, nose gynec, KOHKYpce, BAKTOPHHA), TeaTPaIM30BaHHbIH ypOK (ypOK-Ccya), KoH(epeHI s, CMOTp 3HaHUH,
3aIlIMTa TBOPUYECKHX paboT, MPOEKTOB, TBOPUECKHI OTUYET, coOeceoBaHUe, KOHKYpC, Mapa(oH, COpeBHOBaHHE, dcTadeTa, BhICTaBka U T.J. OmHO yuyeOHOE 3aHATHE MOXET OBbITh
OpPraHU30BaHO C MCIOJIb30BAHNEM HECKOJBKHUX (hopMm.



KanenaapHo-remaTnyeckoe njiaHUpPOBaHUe.

HaumeHnoBanue Ne Hdara Tema ypoka Jdomamn Copep:xaHue ypoka Buasl gesitesbHOCTH
pa3iena, TeMbl YPOK ee
a 3a/laHHe
Tema 1. O0urue buonorus — Hayka o §1 buonorus — Hayka, uccaeayromas Ku3Hb. Ha3biBaTh U XapakTepu30BaTh pa3jIMyHbIE HAyYHBIE
3aKOHOMEPHOCTH KMBOM MHpE W3zy4yenne npupo/isl B 00eCTIeIeHNH BbDKUBAHUS obsactu Grostoruy. XapakTepu3oBaTh POIIb
sKM3HU (S 1) 1 mozieit Ha 3emite. bronorus — cucrema pa3HbIX OMOJIOTHYECKUX HAYK B MIPAKTHICCKOH
Ononornueckux oodnacreil Hayku. Ponbs Ononoruu JeATEeIIbHOCTH JIIo/Iei
B IIPAKTHYECKON JICSITEIIbHOCTH JIIOJIeH
MeTtoapl OHomOTHYeCKuX | §2 Mertozpl U3yueHUs )KUBBIX OPraHU3MOB: OOBSCHATH HA3HAYECHHUE METOL0B UCCIIEOBAHUS B
HCCleI0BaHUH HaOJ0IeHue, U3MEpeHHe, CpaBHEeHHE, ONTMCAaHUE, Onosnornu. XapakTepu3oBaTh U CPaBHUBATH
2 9KCIIEPUMEHT, MoJienupoBanue. [IpaBuna paboThl METOBI Mex 1y coboit. CoOoaaTh npaBuia
B KaOuHeTe OMOJIOTHU C OMOJIOTMYECKUMHU paboThl B KaOHHETe, 0OpalieHus ¢ 1abopaTopHbIM
npudopaMu ¥ HHCTPYMEHTAMH 00opy10BaHNEM
OOmrre cBoiicTBa )XUBBIX | §3 OTnuyuTenbHble MPU3HAKU KUBOTO U HEXKHUBOTO: Ha3sbiBaTh U XapakTepU30BaTh IPU3HAKU KUBBIX
OPTaHU3MOB XUMHUYECKHUH COCTaB, KIIETOUHOE CTPOCHHUE, cymectB. CpaBHUBATH CBOICTBA JKHBBIX
3 0BMeH BEILECTB, Pa3MHOKEHHE, OPTaHM3MOB U TEJl HEXKUBOW MPHUPOIBI, AETATh
HacJIEeICTBEHHOCTh, N3MEHYNBOCTbD, POCT, BRIBOJBE
pa3BHUTHE, Pa3APaAKUMOCTh. B3anMOCBsI3b AKHUBBIX
OpPraHnu3MoB U CPEAbL
Msuoroo6pasne Gopm §4 Cpenpl XHU3HM HA 3eMile 1 MHOT000pasue ux Paznnuath 4eTsipe cpeibl )KU3HU B Onocdepe.
KHU3HU opraunsMoB. KiietouHoe pasHooOpasue XapakTepu30BaTh OTJIMUUTEIBHBIE OCOOEHHOCTH
4 OpraHM3MOB U UX IapcTBa. Bupycsr — TIPeACTaBUTENEeH Pa3HBIX LAPCTB KUBOH MTPUPOJIBI.
HekJeTouHas popma xu3Hu. PasHoobpazue OOBSICHITh 0COOEHHOCTH CTPOEHHUSI U
OounocucTem, 0ToOpaXkarolee CTPyKTypHbIE JKU3HEJIeSITeIbHOCTH BUPYCcOB. OnpeensTh
YPOBHU OpPraHU3ALMHU KU3HU HOHATHE «OmocucTeMay. XapakTepu3oBaTh
CTPYKTYPHBIC YPOBHU OpPraHMU3alvu XU3HU
Ob6o06mieHne u O06o0011eHne U cUcTeMaTH3alKs 3HAaHUH IO TeMe OOBACHATH PO OMOJIOTHH B KU3HH YEIOBEKA.
cHUCTeMaTH3alus 3HaHUH «O061mue 3aKOHOMEPHOCTH KU3HI» XapakTepHu3oBaTh CBOIcTBa kxnBOro. OBNaneBaTh
5 o Teme «O01me YMEHHEM apryMEeHTHPOBATh CBOIO TOUKY 3PCHUS
3aKOHOMEPHOCTH Ipu 00CYXKJICHUH TTPOOIEMHBIX BOIIPOCOB TEMBI,
KHU3HI. BBIIOJIHSIS HTOTOBBIC 33 IaHMUsI.
Tema 2. 6 MHoroo6pasune KJIeTok §5 MHoroo0pasue THIIOB KJIETOK: OnpenensiTe OTAMUYUTEIbHBIE IPU3HAKH KIETOK
3aKOHOMEpPHOCTH CBOOO/IHOXKMBYIIIHE M 00pa3yIonye TKaHH, MIPOKAPHOT U 9yKaproT. [IpuBoUTE IpHMEpHI
JKH3HHM HA MIPOKAPHOTEHL, 3YKapuoThl. PoJb ydEHBIX B OPTraHW3MOB NPOKAPHOT U IYKAPHOT.

KJIETOYHOM YPOBHE
(10 1)

M3YYCHUH KIICTKH.
Jlabopamopnasn paboma Ne 1
«MHoroo0pa3ue KiIeTok dykapuoT. CpaBHEHHE
PACTUTCIILHBIX U JKUBOTHBIX KJICTOK»

XapaKkTepHu30BaTh CyIIECTBEHHbIE TPU3HAKU
JKU3HEIESTEIbHOCTH CBOOOTHOKUBYINEH KIETKH 1
KJICTKH, BXOJAIICH B cocTaB TKaHHu. Ha3bIiBaTh
MMEHa YUYEHBIX, MOJIOKUBIIUX HAYAJIO U3YUYEHUIO




kietkd. CpaBHUBATH CTPOCHUE PACTUTENBHBIX U
JKMBOTHBIX KJIETOK. DUKCHPOBATH PE3yIbTaThI
HaOJIIOICHUH ¥ 1IeIaTh BHIBOJIBL.

CobmnroaTs mpaBmiia paboTHl B KaOHHETE,
oOpareHns ¢ 1abopaTopHEIM 000PYIOBaHUEM

XuMHYecKue BemecTsa B | §6 OCoOEeHHOCTH XUMHIYECKOTO COCTaBa KUBOMH PasnuuaTh 1 Ha3BIBaTh OCHOBHBIC HEOPTAHUIECKHE
KIIeTKe KJICTKH U €T0 CXOJCTBO Y Pa3HBIX THUIIOB KJIETOK. W OpraHMYecKue BemecTBa KIeTkd. OOBSICHAT
7 Heoprannueckue u opraHuyecKue BellecTBa (hyHKIMU BOJBI, MUHEPATHHBIX BEIIECTB, OCIIKOB,
kietk. CozeprkaHue BOJIBI, MUHEPAIBHBIX COJICH, YTJIIEBOAOB, TUITHOB U HYKJICHHOBBIX KHACIIOT B
YIJIEBOOB, JIUMH/IOB, OCJIKOB B KJICTKE U kietke. CpaBHUBATh XUMUYECKUH COCTaB KIETOK
opranusme. VX (yHKIMU B )KU3HEACATEIIEHOCTH JKUBBIX OPTaHU3MOB U TEJ HEKUBOU MPUPOIDI,
KIJIETKU JIeJIaTh BBIBOJIbI
8 CrpoeHHe KIeTKH §7 CTpyKTypHbIE 4aCTH KJICTKH: MeMOpaHa, spo, PaznuuaTh ocHOBHBIE YacTH KIeTKU. Ha3piBaTh u
LUTOIIa3Ma C OPTaHOUIaMU U BKITIOYCHHUSIMH OOBSICHATh CYIICCTBCHHBIC MIPU3HAKU BCCX YaCTCH
kieTku. CpaBHUBATH OCOOCHHOCTH KIIETOK
pacTeHUil 1 KUBOTHBIX
9 Opranoupl KJIETKU U UX | §8 MemOpanHbIe 1 HeMEMOpaHHBIE OPTaHOU/IHI, BrigensTe 1 Ha3BIBATh CyMICCTBEHHBIC TIPU3HAKI
¢GbyHKIHN OTIIMYUTEIFHBIC OCOOCHHOCTH UX CTPOCHHS U CTPOCHUS OPTraHOUIOB. Pa3miuaTh OpraHOMIIBI
hyHKIIIH KJICTKH HA pUCYHKe ydcOHUKa OOBIACHATH
(YHKINU OTACTHHBIX OPTAaHOUIOB B
KU3HEIEATCITHHOCTH PACTUTEIFHON U KIUBOTHOM
KIIETOK
10 OOMeH BEIECTB — §9 [onsatne 06 oOMeHe BEMIeCTB KaK COBOKYITHOCTH OmnpenemnsaTs MOHATHE «OOMEH BEIICCTBY.
OCHOBA CYIIIECTBOBAHMUS OMOXMMHUYECKUX PEaKINii, 00eCTIeUnBAIOIINX YcranaBnuBaTh pa3indue MOHITHI
KIIETKH JKU3HEIeSITEIbHOCTD KIIETKHU. 3HAYSHHE «aCCUMMUJISIIUS) U «TUCCUMUIISIINSY, 1eTIaTh
ACCUMUIIALINY U TUCCUMUIISIIIAM B KIIETKE. BBIBOJIbI HA OCHOBE cpaBHEHMsI. OOBSICHITH POJIb
PaBHOBeCHE YHEPreTUYECKOTO COCTOSIHUS KIIETKU AT® kak yHHBEPCAIHHOTO MEPEHOCUUKA U
— obecnieyeHne e€ HOpMaITBLHOTO HAKOTIUTEISl DHEPTUH. XapaKTepU30BaTh
(bYHKIIMOHUPOBAHUS SHEepPreTHYecKoe 3HaYeHne 0OMEHa BEeIEeCTB s
KIICTKH W OpTaHU3Ma
11 Buocunres Oenka B §10 ITousTre o GuocuHTE3E. DTAIBI CHHTE3a OEJIKa B OmnpenensTs MOHATHE «ONOCHHTE3 OeIKay.
JKIBOU KJIETKE KJIeTKe. POJTb HYKIIEWHOBBIX KUCIOT U pUOOCOM B BriensiTe 1 Ha3bIBaTh OCHOBHBIX YYaCTHUKOB
OmocuHTEe3e OENKOB OonocuHTe3a Oenka B KieTke. Paznmyare u
XapaKTepU30BaTh ITAITBI OMOCHHTE3a OeKa B
kieTke. OTBEYaTh HAa UTOTOBBIE BONPOCHI
12 buocuntes yrneBogos — | §11 [onsiTre o poTocHHTE3E KaK MPOIECCce CO3aHus Omnpenensats noustue «porocnures». CpaBHUBATH
(dhoTocuHTE3 YTIIEBOJIOB B )KMBOM KJIeTKe. J[Be cTajanu ctagun (OTOCHHTE3A, JIeJIaTh BHIBOIBI HA OCHOBE
(hoTocHHTE3a: CBETOBAsI M TEMHOBAs. Y CJIOBHS CpaBHEHHS. XapaKTeprU30BaTh 3HAYCHHE
npoTekanus (GOTOCHHTE3a U €TO 3HAUCHUE IS (hoTocuHTE3a IS PACTUTENHHON KIETKH U
TIPUPOIBI TIPUPOJIBI B TIEJIOM
13 ObecnicueHHe KIETOK §12 TToHATHE O KIIETOYHOM JIBIXaHUH KaK O Mpoliecce OnpenemnsiTh MOHATHE KKIETOYHOE JBIXaHHUEY.

SHepruei

obecrieueHns KineTku sueprueit. Craanu
KJIETOYHOT'O AbIXaHHs: OECKUCIOPOHAS

CpaBHI/IBaTB CTaJIUH KJICTOYHOI'O AbIXaHHUSA 1
J€JIaTh BBIBOABI. XapaKTepmoBaTb 3HA4YCHUC




((pepMeHTATHBHAS, WITH TJIUKOJIN3) U
KHCJIOpOaHAs. PO MUTOXOHIPUI B KIICTOYHOM
JIIXaHUH

KJICTOYHOTO JBIXaHUS JUIsl KIIETKH U OpraHu3Ma.
BBISIBISITH CXOCTBO M pa3iIMuUe AbIXaHUS U
¢dorocuHTE32

14 PasmHOeHUE KIETKU U §13 Pa3zMHOXKEHHE KIIETKH MyTEM JeNeHus — oOriee XapaKTepHu30BaTh 3HAUEHUE PA3MHOKEHUSI KIIETKHU.
€& KU3HEHHBIH THKIT CBOMCTBO KJIETOK OJHOKJICTOUHBIX U CpaBHUBATH JENCHNE KIETKN IPOKAPUOT U
MHOTOKJIETOUHBIX OpraHn3MoB. Kiretounoe 9YKapHuoT, JIETIaTh BHIBOABI HA OCHOBE CPaBHEHMSI.
JIeTICHUE y TIPOKAPHOT — JEJICHUE KICTKN OmnpenensTe TOHATHS «KMUTO3)» U «KJICTOUHBIN
HazBoe. [leleHne KIeTKu y 9ykapuot. Muros. UK. OOBACHITH MEXaHU3M PACTIPEICTICHUS
@a3pl MuTO3a. JKN3HEHHBIN UK KICTKH: HAcJIEICTBEHHOTO MaTepuaia MeXIy IBYyMs
nHTepdaza, MuTo3. PazaeneHue KIeTo4HOro JOYEPHUMH KJIETKAMHU Y IPOKapUOT U SyKapHOT.
COJICPKHUMOTO Ha JIBE TOUEPHUE KIETKH. Ha3sbiBaTh 1 XapakTepu3oBaTh CTaUH KJICTOYHOTO
Jabopamopnas paboma Ne 2 nukia. HaGnroaate v onuchIBaTh AETSIIMECS
«PaccmaTpuBaHre MUKpOTIPENapaToB ¢ KJIETKH [0 TOTOBBIM MHUKpOIIpEnapaTaM.
JICTSAIIUMUCS KJICTKaMI»
15 O06o001ieHue 1 OO0o01eHre U cHCTeMaTH3alMs 3HAHUH 110 TeMe XapakTepu30BaTh CyIIECTBEHHbIC TPU3HAKU
cUCTeMaTH3anus 3HAHUH «3aKOHOMEPHOCTH XH3HU HA KICTOYHOM Ba)KHEHIINX MPOLIECCOB KU3HEACATCIHHOCTH
10 TeMe YpOBHE) kietku. Vcronb3oBaTh HHPOPMANOHHBIE
«3aKOHOMEPHOCTH pecypchl IS TTOTOTOBKH PE3SHTANi 1
KHM3HU HA KJIICTOYHOM COOOIIEHNH 110 MaTepuanaM TeMBbI
YPOBHE»
Tema 3. 16 OpraHusM — OTKpbITas §14 OprannsM Kak xkuBas cucreMa. KoMnoHeHTsl OO00CHOBBIBATh OTHECEHHUE KHBOTO OPTaHU3Ma K
3aKOHOMEpPHOCTH KHBas CUCTEMA CHCTEMBI, MX B3aUMOJCHCTBUE, 00ECIICUNBAIOIIICE 6uocucreme. BoIenaTh CyniecTBEeHHbIE IPU3HAKH
JKU3HU HA (buocucrema) LEJIOCTHOCTh OMOCHCTEMBI «OPTaHU3M. OHMOCUCTEMBI «OPraHu3M»: OOMEH BEIECTB 1
OpPraHM3MeHHOM Perymauus nmpoueccoB B buocucreme NpEeBpaICHNs YHEPTUH, TUTAaHNE, IBIXaHNUE,
ypoBHe (17 4) TPAHCIIOPT BELIECTB, CBSI3U C BHELLIHEN CPEJOH.
OOBACHATH LENIOCTHOCTh M OTKPBITOCTh
6unocucTemMbl. XapaKTepH30BaTh CIIOCOOHOCTH
O6rOoCHCTEMBI K PEryJIAINH IPOLECCOB
KHU3HEACATEITHHOCTH
17 [IpumuTHBHEIE §15 PaznooGpaszue (hopM OpraHn3MOB: BplensaTs cymecTBeHHbIE TPU3HAKN OaKTepHH,
opranu3Msel. bakrepun n OJTHOKJICTOUHBIE, MHOTOKJIETOUHBIE U ranoOaxkTepuit u BUpycoB. OOBSACHATH (Ha
BUPYCHI HEKJICTOUHbIe. bakTepun Kak 0HOKJIETOYHBIE KOHKPETHBIX IPUMEPAX) CTPOCHUE U 3HAYCHHE
JI0siIepHBIC OpraHu3Mbl. Bupycer kak GakTepuii, TMaHOOAKTEPHI 1 BUPYCOB.
HeksieTouHast hopma sku3HH. OTINYUTETbHBIC PaccmaTpuBaTh 1 OOBSICHATH O PUCYHKY
0coOeHHOCTH OaKTepHil M BUPYCOB. 3HAUCHNE y4eOHHKa TpoIIecC MPOHUKHOBEHNUS BHpYca B
OaxTepwii ¥ BUPYCOB B IIPUPOJE KJIETKY ¥ €T0 pa3MHOKeHH. [IpuBOIUTH MprMephl
3a00JIeBaHNH, BEI3BIBAEMBIX OAKTEPUIMU 1
BHPYCaMH
18 Pacrurenbubii opranuszm | §16 I'maBHBIE CBOIICTBA pacTeHUI: aBTOTPO(PHOCTB, Briensate u 0600m1aTh CyIIIeCTBEHHBIE TPU3HAKH

H €r0 OCOOEHHOCTH

HECTIOCOOHOCTH K aKTHBHOMY TTEPEIBIKEHHIO,
pa3MelleHUe OCHOBHBIX YaCTe — KOPHS U
rodera — B AByX pa3HbIX cpenax. OcobeHHOCTH
PACTUTENIbHON KJIETKU: IPUHAJUIEKHOCTD K
JYKapHOTaM, HAJIMUUE KJIETOYHON CTEHKH,

pacTeHuii U PacTUTEIbHOMN KIETKHU.
XapakTepu30BaTh 0COOCHHOCTH MPOIIECCOB
JKU3HEIeSTeIbHOCTH PACTEHUIA: TUTaHMUS,
IBIXaHus, POTOCUHTE3a, PA3MHOKCHUSI.
CpaBHHBATh 3HAUCHHE MIOJIOBOTO M OECIIOTIOr0




IUIACTUA U KPYITHBIX BakyoJei. CriocoObl
Pa3MHOXEHHUs PaCTeHHUI: TONI0BOE U Oecroioe.
OcoOeHHOCTH TTOJIOBOTO pa3MHOKEHH. 1
6ecroIoro pa3MHOKEHHUS: BETETaTHBHOE,
CIIOpaMH, JICJICHUEM KIIETKH Ha/IBOE

CII0COO0B Pa3MHOXEHUsI PACTCHUIH, J1eNIaTh
BBIBOJIbI HA OCHOBE cpaBHeHUs. [IpuBOAUTE
TIPUMEPBHI HCTIOIB30BAHMUS YETOBEKOM Pa3HbIX
CTII0CO00B Pa3sMHOKEHHUS PACTEHUH B XO3IHCTBE U B
TIpupoJie

19 Msuoroo6pazne §17 Muoroo0pasue pacTeHuil: CHOpPOBBIE U Brigensats u 0600m1aTh CyIecTBEHHBIC TPH3HAKH
pacTeHUil U 3HaUYEHHE B ceMeHHbIe. OCOOEHHOCTH CITIOPOBBIX PACTCHUM: pacTeHnH PasHbIX TPYII, IPUBOAUTH IIPUMEPHI
IIPUPO/IE BOJIOPOCIIEH, MOXOBUIHBIX, TAIIOPOTHUKOB, 9THX pacTeHui. Beienars n 0600maTs
XBOULIEH U MJIAYHOB; CEMEHHBIX PACTEHUIL: 0COOCHHOCTH CTPOCHHS CITIOPOBBIX U CEMEHHBIX
TOJIOCEMEHHBIX U I[BETKOBBIX pactenuil. Paznuuars 1 Ha3bIBaTh OPraHbl
(moxpsIToceMeHHbIX). Knaccsl otaena pacTeHuii Ha HaTypaJlbHBIX 0OBEKTaxX U TabIHIax.
L{BeTKOBBIE: IBYOJIBHBIE U OJTHOONbHBIC CpaBHMBATh 3HAUCHHE CEMEHU U CIOP B KU3HU
pactenus. OCOOEHHOCTH U 3HAYCHHUE CEMEHH B pacTeHui
CPAaBHEHUHU CO CIIOPOH
20 OpraHus3Msl IapcTBa §18 I'pubBbI, UX CXOACTBO C APYTrHMHU Briaenars u XxapakTepu30BaTh CYLECTBEHHBIC
rpu0OB ¥ JHIIAHHUKOB JYKapUOTHYECKUMH OPraHU3MaMHi — MIPU3HAKK CTPOEHUS U MIPOLIECCOB
PACTEHUSMH U )KUBOTHBIMU — M OTIMYHUE OT HUX. KHU3HEACATEIBHOCTH I'PHOOB U JIMIIAHUKOB Ha
Cneunduyeckne cBOWCTBa TPHOOB. KOHKpPETHBIX MpuMepax. CpaBHUBATH CTPOCHUE
Muoroo0pasne 1 3HadeHHE TPHOOB: TIICCHEBBIX, rpuOOB CO CTPOCHUEM PACTEHHH, )KUBOTHBIX U
LUIANOYHBIX, MapasuTHYeCKHX. JINMailHuKH Kak JHUIIAIHUKOB, JEJIaTh BEIBOJBI. XapaKTepU30BaTh
0co0bIe CHMOMOTHIECKHE OPTaHU3MBIL; UX 3HaYeHHE TPUOOB M JINIIAHHUKOB JJIsI IPUPOJIBI U
MHOTroo0Opasue 1 3HauYCHHe yenoseka. OTMe4aTh ONMaCHOCTH AJJOBUTHIX IPUOOB
U HEOOXOAMMOCTb 3HaHMs TpaBuiI cOopa rpuboB B
npupose
21 JKuBOTHBII Opranusm u §19 Oco6eHHOCTH JKUBOTHBIX OPTaHU3MOB! Briensate u 060011aTh CyIIeCTBEHHbBIE TPU3HAKH
€ro 0COOCHHOCTH NPUHAIECKHOCTh K 9yKapruoTawm, CTPOEHUS U MPOIIECCOB KUIHEACATSIEHOCTH
reTepoTpOPHOCTh, CIIOCOOHOCTH K aKTUBHOMY KUBOTHBIX. HaOIr01aTh M ONHMCHIBATh MTOBEICHUE
HepeABIKEHNIO, 3200Ta 0 MOTOMCTBE, TIOCTPOHKa KUBOTHBIX. OOBSACHATH POJIb PA3TUUHBIX
xuui (THE3, HOp). [lenieHne KUBOTHBIX IO JKMBOTHBIX B )KM3HH 4€JIOBEKa. XapaKTepHU30BaTh
croco0am JOOBIBAHUS ITHIITH: CIIOCOOBI MUTaHMS, PACCEIICHUS, IEPEIKIUBAHUS
PACTUTENILHOSAIHBIE, XUIIHBIE, TAPa3UTUUECKNUE, HeOJIaronpHuATHBIX YCIOBUN M TIOCTPOMKH YKMIINII
1a1adbIIKHU, BCESIHbIE JKUBOTHBIMU
22 Msuoroo6pazne §20 Jlenenue »KMBOTHBIX Ha JiBa MOALAPCTBA: BeriensaTs 1 00001aTh CyIeCTBEHHbIE TIPU3HAKN
JKMBOTHBIX [pocreiimme n Muorokierodnsie. OcoOeHHOCTH CTPOEHUS 1 MPOLIECCOB KUZHEAEATEILHOCTH
MIPOCTEUIINX: pacTIpOCTpaHEHNE, MMTAHNE, JKUBOTHBIX. BBIABIATH MPUHAAIEKHOCT
nepeiBuKeHue. MHOTOKIIETOUHbBIE )KMBOTHBIE: JKUBOTHBIX K OIIPEIEIEHHON CUCTEMaTHUYECKON
6ecIr03BOHOYHBIE W TO3BOHOYHBIE. OCOOEHHOCTH rpymrne (knaccudukanuu). Paznngaate Ha
Pa3HBIX TUTIOB OECIIO3BOHOYHBIX KUBOTHBIX. HaTypaJbHBIX 00BEKTAX U TAOINIIAX OPTAaHBI U
Ocob6ennoctu Trmna Xop0BbIe CHCTEMBI OPTAHOB )KMBOTHBIX PA3HBIX THIIOB U
KJIaCCOB, HanboJIee pacIpOCTPAHEHHBIX TOMAITHUX
JKMBOTHBIX U )KUBOTHBIX, OITACHBIX JUISl YEJIOBEKA.
23 CpaBHeHUE CBOWCTB §21 CXO/ICTBO YeJIOBEKa M JKUBOTHEIX. OTINYHE IIpuBouTE HOKa3aTENBCTBA POJCTBA YEIOBEKA C

OpraHu3Ma 4€JIOBCKa U
KHUBOTHBIX

YeJIOBEKa OT JKUBOTHBIX. Y MCTBEHHEIS
CIIOCOOHOCTH YeJI0OBEKa. HpI/I‘{I/IHBI,

MJICKOIMUTAOIIUMU JKUBOTHBIMHU. BrisBisaTe 1
Ha3bIBaTh KJICTKU, TKAaHWU, OPTraHbl 1 CUCTCMbI




OGYCHOBHI/IBaIOHlI/Ie COIIMAJIbHBIC CBOIiCTBa
YCJI0OBCKa

OpraHOB YCJIOBEKA HA PUCYHKAX y4eOHUKA U
Tabinuax. Beraensars 0coOeHHOCTH
OUOJIOrMIECKON TPUPOBI YETOBEKA U €ro
COIMAILHON CYI[HOCTH, JICNIATh BHIBOIBI

24 Pa3smHOKeHHME KUBBIX §22 Tunsl pa3MHOXKEHHUS: TIOJIOBOE U Oecrooe. Briaenare u XxapakTepHu30BaTh CyLIECTBEHHBIE
OpPraHU3MOB OcoOeHHOCTH TOJI0OBOTO Pa3MHOKCHHUS: CIUSHHIE MIPU3HAKH ABYX TUIOB Pa3MHOKEHHS OPraHU3MOB..
MYKCKHX U )KEHCKUX TaMEeT, OIJIOA0TBOPEHHE, OOBSICHATB POJIb OTIOAOTBOPEHHS M 00PA30BAHUS
oOpa3zoBaHue 3UroThl. becronoe pasMHOXKeHHE: 3UTOTHI B Pa3BUTUH KUBOTO MHpa. BBIABIATE 1
BEreTaTUBHOE, 0OPa30BaHME CIIOP, ACICHHE XapaKTEepU30BaTh MOJOBOE M OECII0IOE TIOKOICHUS
KJIETKH HajBoe. buonornueckoe 3HaueHne y NaropOTHHKA 110 PUCYHKY YUeOHUKa.
TI0JIOBOTO M Oecroioro pa3MHokeHus. CMeHa XapakTepu30BaTh 3HAYCHHE TOJIOBOTO U
MOKOJICHUH — OECII0JIOro U TI0JIOBOTO — Y 0ecroJIoro MOKOJICHUH y PACTEHUH U JKMBOTHBIX.
JKUBOTHBIX U PACTEHUU PackppiBaTh OHOJIOTHYECKOE MPEHUMYILIECCTBO
MOJIOBOTO Pa3sMHOKEHUS
25 WHpuBuayansHoe §23 ITonsarue 06 onrorenese. Ilepnoasl oHTOreHE3a: OmnpenemnsaTh MOHATHE «OHTOT€HE3». BeIiensaTs u
pa3BUTHE OPraHU3MOB SMOPHOHANIBHBIN U TOCTIMOPHOHATBHBIN. CPaBHUBATh CYLIECTBEHHBIE IPU3HAKHU IBYX
Craguu pa3BuUTHs SMOpPHOHA: 3UT0Ta, APOOICHNE, NepruoioB oHTOreHe3a. OOBSICHATH MPOLIECCHI
ractpyna ¢ quddepeHnnanueii KIeToxk Ha Pa3BUTHS U pOCTa MHOTOKJIETOYHOI'O OPraHU3Ma.
SKTOJAEPMY, SJHTOJEPMY U ME3OJAEPMY, CpaBHHBaTh M XapaKTEPU30BATh 3HAUYCHHE
opranoreres. OcOOEHHOCTH TpoLiecca Pa3BUTHS OCHOBHBIX 3TarloB pa3BUTHs SMOpHOHA. OOBICHATH
9SMOpPHOHa, €T0 3aBUCHMOCTb OT CPEJIBI. Ha NMPUMEPE HACEKOMBIX Pa3BUTHE C ITOJHBIM U
Oco0eHHOCTH MTOCTIMOPHOHAIBHOTO PA3BUTHSL. HETIOJIHBIM NpeBpaiieHreM. HaspBate u
Pa3BuTHe JKUBOTHBIX OPTaHU3MOB C XapaKTepU30BaTh CTAUH POCTa U PA3BUTHS Y
IpeBpalieHueM U 0e3 MpeBpaIieHus JSATYIIKA
26 O0pa3oBaHue MOJOBBIX §24 [ToHATHE O IUTUIONTHOM U TaIFIONIHOM Habope Ha3biBaTh U XapakTepU30BaTh KEHCKUE U MYKCKUE
KJIeTOK. Melio3 XPOMOCOM B KJIeTKe. JKeHCKHIe 1 MyXKCKHe 10JIOBBIE KIIETKH, JIUIIJIOUIHBIC U TAIlJIOUHBIE
MOJIOBBIE KJIETKH — rameThl. Meio3 kak 0coObIi KJIETKH OpraHu3MoB. OTnpenensaTh NOHATHE
THUIN JeneHus kiaeTku. [lepBoe u BTOpoe nenexue «Meio3». XapakTepr30BaTh U CPaBHUBATH NIEPBOE
Meno3a. [TonsTrHe 0 cCriepMaToreHes3e U OOreHe3e U BTOPOE JIeIeHUe Meil03a, 1e1aTh BbIBOJBI.
PaznuuaTh MOHATHS «CIIEPMATOTEHES)» U
«OOTEHE3».
27 W3yuenne mexanusma §25, 26 Hauano ucciaenoBaHuil HaCIeCTBEHHOCTH XapakTepHu30BaTh TAlbl H3yUEHUS
HACJIEICTBEHHOCTH. opranusmoB. IlepBelii HayuHbIl TPy I HacJIeICTBEHHOCTH OpraHu3MoB. OOBICHITH
OcHoBHbIE Memnnens u ero 3Ha4eHUeE. CYIIECTBEHHBII BKJIAJ B UCCIIEA0BAHUS
3aKOHOMEPHOCTH [TonATHE O HACIEACTBEHHOCTH M CIIOCO0aX HACJIEZICTBEHHOCTH 1 m3MeH4YnBoCTH ['. Menaens.
HACJICICTBEHHOCTH repeavy MPU3HAKOB OT POANUTEINEH MOTOMCTBY. CpaBHMBATH TMOHATHS «HACJIEICTBEHHOCTHY U
OpTraHU3MOB HaGop xpomocom B opranuzme. ['eH u ero «M3MEHYHUBOCTHY».OOBACHITH MEXaHU3MBI
cBoiicTBa. ['eHoTHT M (heHOTHTI. HACJICICTBEHHOCTH 1 I3MEHYHBOCTH OPTaHU3MOB.
OmnpenemnsaTs MOHATHS «TE€H», «KTCHOTHID»,
«henotumy.
28 3aKOHOMEpHOCTH §27 [Tonarne 06 N3MEHUYNBOCTHU U €€ POJTH IS Bbiaenars cylecTBeHHbIE IPU3HAKU
HM3MEHYHUBOCTU opranusmoB. Hacnenctsennas u n3MeHYMBOCTH. Ha3pIBaTh 1 OOBACHSTH IIPUUMHBI

HEHACJIEACTBEHHAs] U3MEHYNBOCTD. THIIBI
HACJICACTBEHHOH (T€HOTHITUYECKO)

HaCHeI[CTBCHHOﬁ HU3MCHYHNBOCTH. CpaBHI/IBaTB
TPOSABJICHUC HaCHGHCTBCHHOﬁ u




M3MCHYMBOCTHU: MYyTallMOHHAS, KOMOMHATUBHASL.
Jlabopamopran paooma Ne 3
«BbIsIBICHHE HACTIC/ICTBEHHBIX U
HEHACJIC/ICTBEHHBIX MIPU3HAKOB Yy PACTCHUI
Pa3HbIX BHJIOB)

HEHACJIC/ICTBEHHON M3MEHYMBOCTH OPTaHU3MOB.
OOBSICHATH TPUYUHBI POSIBIICHUS PA3IMYHBIX
BUJIOB MyTallMOHHOW M3MeHYHBOCTU. OnpenensiTh
MOHATHE «MYTareH». BbIABIATH, HAOIIOAATD,
OIMCHIBATH IIPU3HAKH MPOSBICHUS
HACJICJICTBEHHBIX CBOMCTB OPIaHU3MOB H MX
m3MeHInBocTr. O000maTh HHOPMAIHIO U
(dhopmynHpoBaTH

29 Henacnencreennas §28 TlonaTre o HEHACICICTBECHHOM BrIABIATE NIpHU3HAKY HEHACIEACTBEHHON
HU3MEHYUBOCTh (peHoTHIMUECKOIT) U3BMEHYNBOCTH, €€ n3MeHYMBOCTH. Ha3bIBaTh ¥ OOBSCHSTH IIPUYMHBI
MIPOSIBJICHUH Y OPTaHU3MOB U POJIH B UX HEHACJIeICTBEHHOM n3MeH4YuBOCTU. CpaBHUBATh
KHU3HEESATEIbHOCTH. 3HAKOMCTBO C pUMEpaMu MIPOSIBIIEHUE HEHACIEICTBCHHON H3MEHUYNBOCTHU Y
HEHACJIeICTBEHHON N3MEHUYHUBOCTHU Y PACTCHUH U Pa3HBIX OPTaHU3MOB, J€JIaTh BBIBOIBI.
JKUBOTHBIX. BbIsiBISITE, HAOII01aTh, ONIUCHIBATH TIPU3HAKU
Jlabopamopuasn paboma Ne 4 N3MEHYMBOCTH OPTaHM3MOB Ha IIPUMEPE JHUCTHEB
«V3yueHne n3MEHIMBOCTH Y OPraHM3MOBY KJIEHA M pPAKOBHH MOJUTIOCKOB.
30 KonrponbHas padora. O06o00mIeHre 1 cCUCTEMAaTH3aIMs 3HAHUK TI0 TeMe
«3aKOHOMEPHOCTH «3aKOHOMEPHOCTH KHM3HU HA OPTraHU3MEHHOM
KHU3HU Ha YpOBHE)»
OpraHU3MEHHOM
YPOBHEM.
31 OCHOBBI ceneKknun §29 [onsarue o cenexuuu. Mcropus pazButus Ha3zbiBaTh 1 XapakTepu30BaTh METOABI CENEKIIUN
OpraHu3MoB cenekiun. Ceneknus kak Hayka. OOIine MeTo bl pacTeHU, KUBOTHBIX U MUKPOOPTraHU3MOB.
CEJIeKIINH: NCKYCCTBEHHBII 0TOOD,
rHOpHUIM3AINs, MyTareHes.
32 OCHOBBI CENEKITUH §29 Cenexuus pacTeHNH, )KUBOTHBIX, AHanmu3nupoBaTh 3HAYCHUE CEJIEKIINN U
pacTeHuil, )KUBOTHBIX, MHKPOOPraHu3MoB. Vcrosb3oBanrne MUKpPOOOB OMOTEXHOJIOTHH B KU3HU JIOAEH
YeJIOBEKOM, TOHATHE 0 OMOTEXHOJIOTHH
Tema 4. 33 IIpencraBnenus o §30 ['urmoTe3s! MPOUCXOKACHUS )KU3HN HA 3eMIIe. Bbiaenars u NosACHATE OCHOBHBIE UJEU TUIIOTE3 O
3aKOoHOMEpPHOCTH BO3HUKHOBEHHUH JKU3HU Omnprtel @. Penn u JI. [Tactepa, onpoBepraromue MPOUCXOXKACHUH KU3HU. OOBACHITH IOCTAHOBKY U
MPONCXOKAECHUS 1 Ha 3emiie B HICTOPUH TUIIOTE3bI O CAMO3aPOKIECHUHU KU3HU pe3ynbratsl onbiToB JI. [Tactepa
Pa3BHUTHUS KU3HH HA €CTECTBO3HAHMS
3emJie (20 1)
34 CoBpemeHHble §31 buoxumuueckas runoreza A.M. Onapuna. XapaKkTepHu30BaTh U CPABHUBATH OCHOBHBIE UJIEU
IIPeJCTaBICHUS O Y c1oBYsI BOSHUKHOBEHUS JKU3HU Ha 3eMIIe. runote3 OnapuHa u XomjaeiHa o IPOUCXOKACHUI
BO3HUKHOBEHUH KHU3HU l'unoresa Jxx. Xongeiina JKM3HHY, J€JaTh BbIBOJBI HA OCHOBE CPABHEHMUS.
Ha 3emure OOBACHITH MPOIIECCH BOSHUKHOBEHHS
KOAIepBaTOB KaK NEPBUYHBIX OPTaHI3MOB
35 3Ha4yeHne pOToCHHTE3a §32 Oco6eHHOCTH TIEPBUYHBIX OPTaHU3MOB. BriensTs cyiiecTBeHHBIC TPU3HAKH CTPOCHUSA 1

1 OMOJIOTHYECKOTO

KpPYrOBOPOTa BEILIECTB B

Pa3BUTHU KU3HU

[NosiBnenue aBTOTPOOB — ITHaHOOAKTEPHUIA.
W3menenns ycnoBuit sku3Hu Ha 3emie. [IpuanHel
n3MeHeHnH. [TosBienue 6mochepsr

KUBHCACATCIBHOCTH IICPBUYHBIX OPTaHU3MOB.
ApPryMEHTHPOBATH MPOLIECC BOSHUKHOBEHUS
o6uochepsl. OOBACHATH POJIH OMOIOTUIECKOTO
KpPYrOBOPOTa BELIECTB




36 Ortansl pa3BuTus xku3Hu | §33 OO1iee HanpaBJIeHUE YBOJTIOLUH KU3HU. DPBI, BolaensTs cyliecTBeHHbIE IPU3HAKH IBOJIOLUH
Ha 3emuie MIEPUOJIBI U ATIOXU B UCTOPHHU 3eMIH. Brixos KHU3HU. Paznugate spel B HCTOpUU 3eMIIH.
OPTaHM3MOB Ha CyIIy. DTaIlbl Pa3BUTHS KU3HA XapaKkTepu30BaTh IIPUIHHBI BBIX0/1a OPTaHU3MOB
Ha cynry. OnuCBIBaTh U3MEHEHNS, IPOUCXOIUBIIIHE
B CBSI3M C 9THM Ha 3eMJIe U B CBOHCTBaX
OpTaHH3MOB
37 Wnen pazsurus §34 BoszaukHOBEHME HIEH 00 SBOIIONNH KHUBOTO BriensTs cyiiecTBeHHBIE MTOJIOKEHHS TEOPHH
OpraHu4eCKOro Mupa B mupa. Teopus sBomounu XK.-b. Jlamapka spomonu JK.-b. Jlamapka. XapakrepuzoBaTb
Ouonornu 3HaYEHHE TeOpHH 3BoonMHy Jlamapka amst
OnoJoruu
38 Yapas [dapBuH 00 §35 Hccnenosanus, nposenéuusie Y. JJapsunom. Bb1ensiTe 1 00BSICHATD CYIIECTBEHHbIE
9BOJIIOINU OCHOBHBIE TTOJI0’KEHUS SBOJIIOLIUU BUJIOB, noJIoxkeHus Teopuu 3somonnu Y. /lapuna.
OpPraHUYeCKOT0 MHpa n3n0XKeHHble J[apBUHOM. J{BHKYIITHE CHIIBI XapakTepu30BaTh JBIKYIINE CUIIBI 3BOJIIOLIUH.
MpoIiecca 3BOMIOINHN: U3MEHIHBOCTD, HasbIBaTh 1 OOBSCHSTH Pe3yIbTaThl HBOJIIOLUH.
HacJIeICTBEHHOCTh, 00pH0a 3a CyIIeCTBOBAHUE U AprymMeHTHpOBaTh 3HaueHue TpynoB Y. JlapBuHa
€CTECTBEHHBIN 0TOOp. Pe3yabTaThl HBOMIOLHHL.
39 CoBpemeHHbIE §36 Ionynsauus Kak equHULA SBOTIOLIH. Briensate 1 00BACHATE OCHOBHBIE TTOJIOKEHUS
TIpe/ICTaBICHUS 00 Baxneiinme MOHATHS COBPEMEHHON TEOpHH 9BOJIOLMOHHOTO ydeHUs. OOBSICHATD POIh
SBOJTIOLUH 9BOJTIOLUH TIOITYJIAIUY B TIPOIIECCax SBOJIIOINN BHIOB.
OpPraHUYEeCKOro MHUpa HasbIBaTh (akTOpBI 3BONIOINH, €€ SBICHUS,
MaTepHaJl, 3IEMEHTAPHYIO SMHUILY
40 Bun, ero xpurepuu u §37 Bun — ocHoBHas cuctemMarnyeckasl € IMHULA. BrIABIATE CylLIECTBEHHBIE IPU3HAKY BUJIA.
CTPYKTYpa [Tpn3naku Buza Kak ero kpurepuu. Iomynsim OOBSICHATD HA KOHKPETHBIX IIPUMEpPax
— BHYTPHUBH/I0BAS TPYNITHPOBKA POJICTBEHHBIX (dbopMHpoBaHUE NPUCTIOCOOIEHHOCTH OPraHU3MOB
ocobeii. [Tomyssiiust — Gopma CyIecTBOBaHUS BUJA K cpene ooutanus. CpaBHUBATH TOMYJISIIUN
BU/IA OJTHOTO BHJIA, JIEJIATh BBIBOJIBI.
IIporeccer obpasoBanus | §38 Bupnoobpazosanue. [ToHsTHE 0 MUKPOIBOJIIOIIHH. OOBACHATH MPUYMHBI MHOT000OPa3Hs BUIOB.
BHJIOB Tunel Bu000pazoBanus: reorpaduueckoe u [IpuBOANTE KOHKPETHBIE MPUMEPHI (POPMUPOBAHUS
41 Ouosornueckoe HOBBIX BU/I0B. OOBACHATH MPUYUHBI IBYX THIIOB
BUI000Pa30BaHMS.
42 MaxkposBoTronus Kak §39 Ycnosust v 3Hadenue audpepeHnnaniy Buaa. Br1aensTe cyIecTBeHHbIE TPOIECCHI
TIPOLIECC MOSBICHUS [NonsiTre 0 MakposBosoyy. [loka3aTenscTBa mudpepennnanyu Buaa. OObICHATH
HAaJIBUJIOBBIX TPy TIpoIIecca 3BOJIIOIMHU: NTAJICOHTOIOTHYECKHE, BO3HMKHOBEHHE HAJBHJOBBIX rpyrmi. [IpuBoanTs
OpraHu3MOB 9MOPHOIIOTHYECKHE, aHATOMO-MOP(OIOTHIECKHE TIPUMEPBI, CITy’Kalllie J0Ka3aTebCTBOM Ipolecca
(PyAMMEHTBI ¥ aTaBU3MBI) 9BOJIIOLUY KU3HU Ha 3eMiie.
43 OcHoBHble HampasineHus | §40 IIporpecc u perpecc B ;KHBOM MUDE. OmnpenensaTb NOHATHS «OMOJIOTHYECKHH TIPOTrpecey,
IBOJIIOLNH Hamnpasnenust 61oJIoruyeckoro nporpecca: «Ouonornyecknii perpecc». XapakTepru3oBaTh
apomopdo3, uanoaanraiys, oonas HaIpaBJICHUsT OMOJIOTUYECKOT0 Mporpecca.
JeTeHepanys OpraHu3MOB OOBACHATH POJIb OCHOBHBIX HATIPABICHHH
sBotoIMH. Ha3bIBaTh M MOSACHATH MTPUMEPHI
apoMopdo3a, naroaaantanuy u ooten
JIeTeHepannu
44 [Tpumepst §41 Obo0m1eHne paHee H3yYEeHHOTO MaTepuana oo XapakTepHu30BaTh IBOIOIHOHHBIE




9BOJIIOIITMOHHBIX

peoOpa30BaHuil HKUBBIX

SBOIOIHH. DBOJIIONMSI — JJIATCIBLHBII
HUCTOPUYECKUH MpoLECC.

peoOpa3oBaHMsl y )KUBOTHBIX Ha IIPUMEpe
HEPBHOU, IIUILEBAPUTEIILHOMN, PEIIPOAYKTUBHON

OpraHN3MOB DBOJIONMOHHBIE TPE0OPa30BaHNS )KUBOTHBIX U cucTeM. XapaKTepH30BaTh 3BOJIIOIIOHHBIE
pacteHuil. YpoBHH peoOpa3oBaHMUHA mpeoOpa3oBaHus PEIPOTYKTHBHOW CUCTEMBI y
pactenuil. CpaBHUBATH THITBI PA3MHOXKEHUS y
PACTHTEIIBHBIX OPTaHU3MOB.

45 OcHoBHBIE §42 3aKOHOMEPHOCTH OMOJIOTHIECKOM 3BOIIOIINN B HaszbBate 1 XapakTepn3oBaTh OCHOBHEBIE
3aKOHOMEPHOCTH TIpUpOJIE: HEOOPATUMOCTB TIpOIiecca, 3aKOHOMEPHOCTH HBOJIIOINH. BBIABIATE,
9BOJTIOLUH MIPOTPECCHBHOE YCIIOXKHEHHUE (POPM >KH3HH, HaOII0aTh, ONMCHIBATE M 3aPHUCOBBIBATH MPU3HAKH

HEMpOrpaMMUPOBAHHOE Pa3BUTHE JKU3HU, HACJIeZICTBEHHBIX CBOMCTB OPraHU3MOB U HATUYHS
aJlanTalluy, MOSIBJIEHUE HOBBIX BU/IOB. HX U3MEHYMBOCTHU. 3aNHChIBATh BBIBOABI U
Jdabopamopuasn paboma Ne 5 HAOJTIOICHUS B Ta0JUIIAX.

«[Tprcrnoco01eHHOCTh OPraHU3MOB K Cpefie

o0OHMTaHHS»

46 YenoBexk — §43 OBouttolus NpUMaToB. PaHHNE TpeaKH Pa3znuuaTh 1 XapakTepu30BaTh OCHOBHBIE
TIPEACTaBUTETh npumaros. ['omuanABL. COBpeMEHHBIE 0COOCHHOCTH TPEIKOB MIPUMATOB U TOMHHUI.
KHMBOTHOTO MHpa YEJI0BEKOOOpa3HbIE 00E3bTHEI CpaBHUBATH M aHAIN3UPOBATH MIPU3HAKH PAHHUX

TOMHHHJI ¥ 9€JIOBEKOOOPa3HbIX 00€3bsH Ha
pHUCYHKaxX y4eOHHKA.

47 DBOJIIOLUOHHOE §44 Haxomerne ¢pakToB 0 MIPOUCXOKICHUU XapakTepHu30BaTh OCHOBHBIC 0COOCHHOCTH
IIPOHUCXOKACHHE yeoBeKa. JlokazaTenbcTBa poACTBa YEIOBEKA U oprannsMa 4enoBeka. CpaBHUBATH NTPU3HAKH
YeJI0BeKa XKHUBOTHBIX. [IposiBIIeHIE OMOTOTHYECKHX 1 CXOJICTBA CTPOCHUSI OPTaHU3Ma YeJIOBEKA U

COIMABHBIX (PaKTOPOB B HCTOPHYECKOM YeJI0BeK00Opa3HbIX 00e3bsH. JloKa3bIBaTh Ha
HpoIecce MPONCXOKICHNS YeT0BeKa. KOHKPETHBIX PUMepax eIMHCTBO OMOJIOTHYECKOI
OO01ecTBeHHBIN (ColUaIbHBINA) 00pa3 )KU3HU — Y COIMAIbHOM CYIIHOCTH Y€JI0BEKa

YHHUKaJIbHOE CBOMCTBO Y€JIOBEKA

48 Pannue sTanst §45 Pannune npenku yenoseka. Ilepexon k Pasnuuath 1 xapakrepu3oBaTh CTauu

DBOJIIOLIMY YETI0BEKA IPSIMOXOXKACHUIO — BBIJAOLIUIICS dTall anTponorenesa. Haxonutes B UHTEpHETE
9BOJIOINHN YesloBeka. CTaIuu aHTPOIIOTeHe3a: JIOTIOJTHUTENBHYI0 HH)OPMALUIO O
TIPEAIECTBEHHUKH, YEJIOBEK YMEIBIH, MIPEANIECTBEHHUKAX U PAaHHUX IIPEIKaxX desoBeKa
JPEBHEHIIINE JIIOJIH, IPEBHUE JIIOH,
COBPEMEHHBIH YeJIOBEK

49 [o3nHue sTans §45 PanHMe HEOAHTPOIIBI — KPOMaHbOHIIBI. XapaKkTepHu30BaTh HEOAHTPOIIAa — KPOMaHbOHLA

9BOJIIOLIUH YEJIOBEKa OTtanuuTenbHbIE TPU3HAKA COBPEMEHHBIX KaK 4eJloBeKa COBpeMeHHoro tuna. HazpiBath
mozel. bruoconuanpHas CylHOCTh YeIoBeKa. pemaroniye GpakTops! GOPMUPOBAHUS U PA3BUTHS
Brustame cormansHbIX (DaKTOPOB Ha ICHCTBHE UYenoeka pazymHoro. OOGOCHOBBIBATH BIMSHUE
€CTECTBEHHOTO 0TOOpa B HCTOPHUYECKOM COIMaNbHBIX (JakTOPOB HA POPMHUPOBAHHUE
Pa3BUTHH YEJIOBEKa COBPEMEHHOTO YeJIOBEKa

50 UYenoBedyeckne pacel, ux | §46 UenoBek pa3yMHBIN — MOTUMOPQHBII BH]. Ha3sbiBaTh cyliecTBEHHbIE IPU3HAKY BUAa YenoBek
POZCTBO U [Tonsarue o pace. OCHOBHBIE THITHI Pac. pa3ymHsbIil. OOBICHATH MPUCIIOCOOICHHOCTD
MIPOUCXOKICHHUE [IpoucxoxaeHne u poaCcTBO pac OpraHu3Ma 4esioBeKa K cpenie oouranus. BeIBIATE

MIPUYHHBI MHOTO00pAa3Msl pac 4elIoBeKa.
51 UYetoBeK Kak KUTENb §47 Yenosek — xutens 6nochepsl. Brmsaue BrIABIATE NIpUYMHBI BIMSHUS Y€I0BEKA Ha




6uocdeps! u ero
BJIMSIHUC HA TIPUPOITY
3emin

yeJioBeKa Ha Onocdepy. YciloxxHeHUe 1
MOIIHOCTh BO3/ICHCTBUS UeoBeKa B Ouocdepe.
CoxpaHeHe KU3HH Ha 3emiie — TTIaBHAas 3a1ada
YeJI0BeUeCcTBa

ouochepy. XapakTepu3oBaTh pe3yIbTaThl BIUSHUS
YEIIOBEUCCKOM IeATEILHOCTH Ha Ouocdepy.
ApryMeHTHPOBATh HEOOXOAMMOCTH OEPEKHOTO
OTHOIIICHHSI K TIPUPOJIE

52 O0o006menne u O000111eHNE ¥ CUCTEMATH3AIIAS 3HAHUI 110 TEME BriensTs cymecTBeHHBIC TPU3HAKH BUA.
CHCTeMaTH3anusl 3HAHUH «3aKOHOMEPHOCTH MPOUCXOKACHHS U PA3BUTHS XapakTepu30BaTh OCHOBHBIC HAIIPABICHUS U
0 TeMe KHU3HU Ha 3eMIie» JBIDKYIINE CHITBI 3BOJTIOLMNA. OOBACHITh TIPHINHBI
«3aKOHOMEPHOCTH MHOT000pa3ust BUJ0B. BEIABIATE 1 000CHOBHIBATH
MIPOUCXOKACHUS U MECTO YEJIOBEKa B CHCTEME OPraHMYECKOTO MHpa.
pa3BUTHS XKU3HU Ha
3emiiey.
Tema S. 53 VYcnoBus xKu3HU Ha §48 Cpenibl ’KM3HM OPraHU3MOB Ha 3emule: BOJHAs, Baraenars U XxapakTepu30BaTh CYLIECTBEHHBIE
3aKOHOMEpPHOCTH 3emite Ha3eMHO-BO3yIIIHAs, TOYBCHHAA, NpU3HAKU cpefl KU3HU Ha 3emiie. Ha3piBaTh
B3aMMOOTHOLIeHMIi OpraHu3MeHHas. Y CJIOBUS KU3HU OPTaHU3MOB B XapaKTepHbIC MPU3HAKU OPTaHU3MOB —
OPraHM3MOB H Ppas3HbIX cpeax. IKOJOrnIecKue (HhaKTopbl: obuTaTeNnel 9THX Cpell KHU3HU. XapaKTepu3oBaTh
cpenast (15 4) abnoTtnyeckne, ONOTHYECKHE U aHTPOTIOTCHHBIE YepThI NPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpejie
nx oOuTaHus.
54 OOmue 3aKOHBI §49 3aKOHOMEPHOCTH JICUCTBHS (PAKTOPOB CPEIIBI: Briaenars u xapakTepu3oBaTh OCHOBHbIE
JeHCTBUS (PaKTOPOB 3aKOH ONTHMYMa, 3aKOH HE3aMEHUMOCTH 3aKOHOMEPHOCTH AEHCTBHUS (PAKTOPOB CpeIbl HA
Cpebl Ha OPraHU3MBI (axropa. BiusiHue sxonormyeckux (pakTopoB Ha oprann3Msbl. HazeiBaTh npumeps! pakTopoB cpespl.
OpraHu3MBl. [lepnoguIHOCTh B KHU3HU Bb1ensaTh 3K0I0rHYecKre TPYIITBl OPraHu3MOB.
opraunzMoB. doronepruoanzm [TpuBOOUTE IPUMEPBI CE30HHBIX MEPECTPOCK
JKU3HEJICSITEIbHOCTH Y JKUBOTHBIX U PaCTCHUI
55 [IpucnocobaeHHOCTH §50 [TpumMeps! NPHCIIOCOOICHHOCTH OPTaHU3MOB. [IpuBOANTE KOHKPETHBIE TPUMEPHI AJaNTaIIHi y
OpraHu3MOB K JICHCTBUIO [Tonsarue 06 agantarmu. PasnooOpasue JKUBBIX OpraHn3MoB. Ha3eiBaTh HEOOXOAMMEBIE
(axTOpOB Cpeibl ananTanuii. [loHsTHE 0 )XM3HEHHOH (popMme. YCJIOBHSI BOSHUKHOBEHHUS U MOAECPIKAHUS
DKOIOTHYeCKHe TPYIIIBI OPraHU3MOB aganrauui. PaznuuaTte 3HaueHUE NOHITUH
«OKU3HEHHas GopMay M «IKOJIOTHYECKas TPYInay
56 buoruueckue cBs3u B §51 buoruueckue cBsI3u B IPUPOJE: CETU IUTAHUS, BriaensaTs u xapakTepu30BaTh TUIBI OMOTHYECKUX
HIpUPOAE crioco0s! 100bIBaHMA NHUIIM. B3anMoaeiicTeue cBs3eil. OOBSCHATH MHOTOOOpa3ye TPOYUUECKUX
Pa3HbIX BUOB B IIPUPOIHOM COOOIIECTBE! cBsi3ell. XapaKkTepr30BaTh THITbI B3aMOJICHCTBHS
KOHKYPEHINS, MyTyaJIn3M, CUMOHO3, BHJIOB OPTaHM3MOB: MYyTyaJn3M, CHMOHO3,
XMIIHUYECTBO, Mapa3uTH3M. CBsI3M OPraHU3MOB MapasuTu3M, XUIIHUYECTBO, KOHKYPEHIIHS,
Pa3HbIX BUJOB. 3HAUEHHE OMOTHYECKHX CBSI3CH MIPUBOJUTH UX MpUMepbl. OOBSICHATH 3HAUCHNE
OMOTHYECKHX CBsA3EH
57 Homynsanun §52 [Momymsiuust kak ocobast HaIOpraHN3MeHHas BolaensiTe cyliecTBeHHbIE CBOMCTBA MOMYJISIMU
cuctema, (hopma CymecTBOBaHUS BUA B Kak Tpymnmbl ocodeit omHoro Buna. OObICHATH
npupoze. [lonsatre o nemorpadraeckoit u TEPPUTOPHATEHOE TIOBEIACHNE 0COOCH MOy IIAIIH.
MIPOCTPAHCTBEHHOH CTPYKTYpE MOMYIIALNH. Ha3zpiBaTe 1 XapakTepru30BaTh MPUMEPHI
KonngecTBeHHbIE TOKa3aTEIH MOITYIISAIINH: TEePPUTOPHAITEHBIX, MUIIEBBIX W TOJIOBBIX
YHCJICHHOCTh M MIIOTHOCTH OTHOIICHUH MEXIY OCOOSIMH B MOITYJISAIIIH.
58 OYHKIIMOHUPOBAHUE §52 Jemorpaduueckre XapaKTepUCTUKN TOMYJIISIIIHN: BrIgBIATE IpOSIBNICHUE AEMOTPaPUIECKUX CBOCTB

HONYJISIUI B IPUPOAE

YUCJIICHHOCTD, IIJIOTHOCTD, POKIAEMOCTD,

TOMYJISIITUU B MPUPOJIE. XapaKTEePH30BaTh




CMEpPTHOCTb, BBKHBAEMOCTb. Bo3pacTHas
CTPYKTypa MOMYJISIIUHY, T0JIOBast CTPYKTypa
norryssanun. [lomynsnus kak Onocucrema.
Perynsinyst YMCICHHOCTH MOMYJISIAN

MPUYUHBI KOJIeOAHUS YHUCICHHOCTH ¥ INIOTHOCTH
nonyJjdanuu. CpaBHI/IBaTI) TIOHATUSA KYUCJIICHHOCTH
TIOTIYJIAIIAN U «TIJIOTHOCTH ITOITYJIAIIAN), A€JIaTh
BBIBOJIBI.

59 ITpupoxHoe coobmectBo | §53 [TpuponHOE cOOOIIECTBO KaK OMOLIEHO3, €T Brigensts cymiecTBeHHBIE TPU3HAKH TPUPOTHOTO
— OmnoreomneHo3 SIPYCHOE CTPOCHHE, SKOJOTUUECKHIE HHUIIIH, coo01ecTBa. XapakTepnu3oBaTh sIPYCHOE CTPOCHHE
IIUIIEBbIC [IETI U CETH MTUTAHM. | TaBHbIH OMOLICHO30B, IIENH MUTAHNS, CETH TUTaHUS 1
MIPU3HAK MIPUPOTHOTO COOOIIECTBa — 9KOJIOTMYECKHe HUIIH. [IoHNMaTh CyITHOCTh
KPYTOBOPOT BEIECTB M NOTOK 3Hepruu. [lonsTne MOHATHSA «OnoTom». CpaBHUBATH MOHATHSA
o 6uorore. Posp BUIOB B OMOLIEHO3E «OHMOTeOeH03» U «OnoIeH03». OOBSICHATH Ha
KOHKPETHBIX IPUMEPax CPea000pasyIomyto poib
BHUJIOB B OMOLIEHO3E
60 BuoreoneHo3sl, §54 OKocHucTeMHas OpraHU3aIys )KUBON TIPUPOJIBL. BblnensiTb, 0OBSCHAT U CPABHUBATH
9KOCUCTEMBI U Onochepa OyHKIMOHAIBHOE Pa3/Inyie BUJOB B CYILIECTBEHHBIE IPU3HAKU IIPUPOIHOTO
9KocucTeMax (TPONU3BOJUTEINN, IOTPEOUTEIH, coo0I1IecTBa KaK YKOCUCTEMbI WIIM OMOTeoLeH03a.
pasnaratenn). OCHOBHBIE CTPYKTYpHBIC XapakTepu3zoBath OHOC(Epy Kak III00aIbHYIO
KOMITOHEHTBI SKOCHCTeMBI. KpyroBopoT BerecTn skocucteMy. OOBSICHATD POJIb Pa3INIHBIX BUIOB B
1 TIPEBpALICHUS YHEPTUH — OCHOBHOM TPHU3HAK TIporecce KpyroBopoTa BEIECTB M MOTOKE IHEPTUU
sKkocucteM. brocdepa — rimodanbHas B sKocucTeMax. OOBSICHATH 3HAUCHHE
skocucrema. B.M. Bepraackuii o 6uocdepe. OMOJIOrMIEeCKOT0 pa3HOOOpa3ust AJIsl COXPaHEHUS
O6rocdepsl.
61 PazButne u cMeHa §55 CamopazBuTre GHOTEOIICHO30B M NX CMEHA. OOBSICHATD U XapaKTEPU30BaTh IIPOIIECC CMEHBI
MIPUPOIHBIX COOOIIECTB Cranuu pa3Butus 6uoreorieHo30B. [lepBudnblie n OuoreoneHo30B. Ha3bIBaTh CyliecTBEHHbIE
BTOPHYHBIC CMEHBI (CYKIIECCHH). Y CTOMYNBOCTh IIPU3HAKU IIEPBUYHBIX U BTOPUUHBIX CYKLECCUM,
6uoreoneHo30B (3KocHcTeM). 3HAaUEHHE 3HAHUIT O CpaBHHUBATh UX MEXTY COOOH, 1eaTh BHIBOIHI.
CMEHE MPUPOJIHBIX COOOIIECTB OO00CHOBBIBATH POJIb KPYrOBOPOTA BEIIECTB U
SKOCUCTEMHOMN OPraHU3alMU KU3HU B yCTONUYUBOM
pasButun 6uochepnr. OOBSICHITH MPOLECCH CMEHBI
9KOCHCTEM Ha ITPUMEpax MPHUPOJIbI POJHOTO Kpast
62 WToroast KOHTpOJIbHAS
pabota
63 Muoroobpasue §56 MHoroo0pasue BOJHBIX IKOCHCTEM (MOPCKHX, BriensTe 1 xapakTepru30oBaTh CyIECTBEHHBIC
OGUOTeOIIEHO30B MIPECHOBOJIHBIX) ¥ HA36MHBIX (€CTECTBEHHBIX U MIPU3HAKU U CBOMCTBA BOJHBIX, HA3€MHBIX
(skocHCTEM) KYJIBTYPHBIX). ATpOOHOT€OIICHO3BI 9KOCHCTEM U arpodkocucteM. OOBSICHATh TPUYHUHBI
(arposKocuCTEMBI), UX CTPYKTYpPa, CBOWCTBA U HEYCTOMYMBOCTH arposkocucteM. CpaBHHBATDH
3HAUEHME JUIS YEJIOBEKA M PUPOJIBI MEXy OO0 eCTeCTBEHHbBIE U KYJIbTypHBIE
9KOCHCTEMBI, JIEJIaTh BBIBOJIBI
64 OCHOBHBIE 3aKOHBI §57 LMKJIMYHOCTD TPOLIECCOB B SKOCHCTEMAX. BplensaTe 1 XapakTepu3oBaTh CyIIECTBEHHbBIE

YCTONYMBOCTH KHBOM
TIPUPOJIBI

Y CcTONUNBOCTE IPUPOAHBIX IKOCUCTEM.
[IpuunHbI yCTOHUMBOCTH KOCUCTEM:
Ouosornueckoe pazHooOpasue U COpsHKEHHAsS
YHCJICHHOCTh X BH/IOB, KDYTOBOPOT BEIIECTB U
MTOTOK SHEPTHH, IIUKINIHOCTH MPOIIECCOB

MIPUYNHBI YCTOWYMBOCTH SKocucTeM. OOBSICHATH
Ha KOHKPETHBIX [IPUMEPax 3Ha4CHUE
OMOJIOrMYeCcKOTr0 pa3HOOOpa3us AJIsl COXPaHEHUs
YCTOHYMBOCTHU 3KOCUCTEMBI. [IpuBOINTE IpUMEpPHI
BMJIOB — YYaCTHMKOB KPYTOBOPOTa BEILLECTB B




sxocucremax. OOBICHITH HA KOHKPETHBIX
npuMepax NOHATUA «COHpﬂ)KéHHaH YHUCJIICHHOCTb
BHJIOB B DKOCHUCTEME» U «KITUKJINYHOCTD)

65 OCHOBHBIE 3aKOHBI §57 [uKkAMYHOCTH MPOLECCOB B SKOCHCTEMAX. BrigensTe 1 xapakTepru30BaTh CyIIECTBEHHBIC
YCTOWYUBOCTH KUBOM Y eTOMYNBOCTD IPUPOAHBIX IKOCUCTEM. MIPUYHHBI YCTOHYNBOCTH 3KOcHcTeM. OOBICHATH
TIPUPOJIBI [Tpyu4nHBI yCTOHYNBOCTH SKOCHUCTEM: Ha KOHKPETHBIX MPUMEPAX 3HAUCHHE

OHoIIOTHIECcKOe PasHOOOpas3ne M COMPsHKEHHAS OHMOIIOTHYECKOTO Pa3sHOOOPA3H I COXPaHECHUS

YHCIIEHHOCTh UX BUAOB, KPYTOBOPOT BEIIECTB U YCTOWYMBOCTH 3KOCHCTEMBIL. [IpHBOIUTE IPUMEpPHI

MIOTOK HEPTHH, HUKJINIHOCTH MPOLIECCOB BH/IOB — YYaCTHHUKOB KPyTrOBOpPOTa BEIIECTB B
skocucremax. OOBSICHATH Ha KOHKPETHBIX
MIpUMepax MOHATHS «CONPSIKEHHAST YNCICHHOCTD
BUJIOB B DKOCHCTEME)» U «IUKINYHOCTHY

66 OKonorn4eckue §58 OTHoIIeHHNE YeI0BeKa K IPUPOJIe B UCTOPUHU BriaensaTs u xapakTepu3oBaTh MPUIHHEI
pobsemsl B Ouocgepe. yenoBeuecTBa. [IpobiieMbl Orocdepsr: 9KOJIOTHYCCKUX MpobJieM B buocdepe.

OxpaHa mpupoIsl HCTOIICHUE PUPOIHBIX PECYPCOB, 3arps3HEHNE, [TporHo3upoBaTh MOCIEACTBUS UCTOLICHUS
COKpaIIeHHe ONOJIOTHYECKOT0 pa3sHOOOpasHs. TIPUPOHBIX PECYPCOB M COKPALICHUS
Pemmenne sxomorudeckux mpoodiem OGHocheps: Ononorudeckoro pasHoodpaszmus. O0CyxnaTh Ha
pannoHaIbHOE UCTIONB30BAHUE PECYPCOB, OXpaHa KOHKPETHBIX IPUMEPAX IKOJIOTUUECKHE IPOOIEMBI
TIPUPOJIBI, BCEOOIIIEe IKOIOTHIECKOE CBOETO PErHOHA U ONoc(hepsl B LIEIIOM.
00pa3oBaHKEe HACEIICHNUSI. ApryMeHTHpOBaTh HEOOXOIMMOCTD 3alUThI
Jlabopamopnasn paboma Ne 6 OKpY’KaloMIeH cpebl, COOII0NECHNS TIPaBHIT
«O1eHKa KauecTBa OKPY’KaIOIeH Cpeab» OTHOIICHHUS K JKUBOM U HEXXUBOU IIPUPOJIE.
BBISIBISITE ¥ OLICHMBATH CTEIICHB 3arps3HEHUs
IOMELLEHU.

67 DKCKypcusi B IPUPOTY Dxexkypcus 6 npupody «3ydenue u OnuchIBaTh 0COOCHHOCTH YKOCUCTEMBI CBOCH
«M3yyeHune u onucanue OITMCaHKNe YKOCHCTEMBI CBOEH MECTHOCTI MectHocTH. HaOmonare 3a npupoIHpIMU
9KOCUCTEMBI CBOCH SIBJICHUSIMHU, (DUKCHPOBATh PE3yJIbTaThl, A€JIaTh
MECTHOCTH) BbIBOJIbI. COOJIIOIATh TIPaBMIIa TIOBEJICHNUS B

TIpupoJie
68 O0o0061EennEe 1 O000111eHNE ¥ CUCTEMATH3AIIHAs 3HAHUI 110 TEME BrISBIATE IPU3HAKK PUCTIOCOOICHHOCTH

CUCTEMATU3aIUA 3HAHUI
10 TEMC
<<3aKOHOMepHOCTI/I
B3aMMOOTHOIICHUIA
OpTraHU3MOB U CPEABD.

<<3aKOHOMCpHOCTI/I B3aHMMOOTHOIIICHUHA
OpPraHu3MoOB U CPEAbD»

OpraHu3MOB K cpejie ooutanust. OOBACHITH POJb
KpYrOBOpPOTa BEIIECTB U MPEBPAILEHHs YHEPTUU B
9KOCHCTEeMaX. XapaKkTepu30BaTh Onochepy Kak
TII00ATBHYIO SKOCUCTEMY. AHAIM3UPOBATh U
OIIEHUBATD MOCIEACTBHS ACSITEIBHOCTH YEIOBEKa B
npupoae. Haxonurs B IHTEepHETE
JIOTIOJTHUTEIBHYIO HH(OPMAIHIO 0 paboTe yIEHBIX
IO COXPAHEHMIO PEIKUX U MCUE3AIOIINX BHIOB
JKUBOTHBIX U pacTeHuil. CHCTeMaTH3UPOBATh
3HAHMS 110 TeMaM pazzena «O0rme
Ouonornvyeckue 3akOHOMepHOCTHY». [IpuMeHsTh
OCHOBHBIE BU/IbI y4eOHOH eI TEIILHOCTH TIPH
(OpMyITHPOBKE OTBETOB K UTOTOBBIM 33/1aHHSM
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