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PabGouas mporpamma mno mnpeamery «buonorus», npenMerHas o0JacTh
«EcTecTBEeHHOHAyUHbIE  TPEAMETHD», COCTaBJI€HA B  COOTBETCTBUU
denepalibHBIM TOCYAAPCTBEHHBIM 00pa30oBaTeIbHBIM CTaHAAPTOM OCHOBHOTO
oOmiero oOpa3oBaHMs, Ha OCHOBE TpeOOBaHMI K pe3yiabTaraM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MpOorpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUS U C
y4eTOM aBTOPCKOM MporpaMmsbl 1o ouonoruu st 5-9 kmaccos (aBropsr M.H.
[TonomapeBa, B.C. Kyumenko, O.A. KopuwioBa, A.I'. [Iparomunos, T.C.
CyxoBa, u3n-8o M.: Benrana-I'pad).



PaGouas mporpamma cocraBiena B pamkax YMK no Ouonorum 9 i
(aBropel M.H. ITonomapea, O.A. Kopnunoa, H.M. YepnoBa. M.: Benrana-

I'pad).

1. Ilimanupyemblie pe3yJabTaThl
0CBOeHUA Y4eOHOro npeamera «buosiorus» B 9 kiacce

Yuenuk, okonuuewuii 9 knacc, naywumcs:

*  BBIJEJATH CYIIECTBEHHBIC MTPU3HAKU OMOJIOTHYECKUX O0BEKTOB (BUA,
AKOCHUCTEeMBI, Orocdepbl) W TPOIECCOB, XapaKTEPHBIX MJII COOOIIECTB JKUBBIX
OpraHU3MOB;

* apryMEHTHUPOBAThb, MPUBOJUTH JOKa3aTEIhCTBA HEOOXOIUMOCTH
3alIUTHI OKPYKAIOIIEH CPEIbI;

* apryMEHTHUPOBaThb, NPUBOJUTH  JOKA3aTeJbCTBA  3aBUCHUMOCTHU
3JI0POBbS YEJIOBEKA OT COCTOSIHUS OKPY>KaIOIIEeH Cpeibl;

*  OCYLIECTBISATH KJIACCU(DUKALINIO OMOJIOrHYECKUX 00OhEKTOB Ha OCHOBE
OMpEeACIICHUS UX TPUHAIICKHOCTH K OMPEICIICHHON CUCTEMATUYECKON IPYIIIIE;

* pacKpbIBaTh POJb OMOJIOTUU B MPAKTUUYECKOW NESITEIBHOCTH JIIOJICH;
poJib OMOJIOTMYECKUX OOBEKTOB B MPUPOAEC U KU3HU YEJIOBEKA; 3HAYEHUE
OMOJIOTHYECKOT0 Pa3HOOOpa3us AJisl COXpaHEeHUs1 Ouochephl;

*  OOBACHATH OONIHOCTH MPOMCXOXKJACHUS M DSBOJIOLMU OpPraHU3MOB
Ha OCHOBE COIOCTABJICHUSI 0OCOOEHHOCTEN UX CTPOCHUS U PYHKIIMOHUPOBAHUS;

* OOBSACHATHL MEXaHU3Mbl HACJIEICTBEHHOCTM W  HW3MEHYHUBOCTH,
BO3HMKHOBEHUSI MPUCTIOCOOJIEHHOCTH, ITPOIIECC BUI000pa30BaAHUS;

* pa3nIMuarh MO BHEIIHEMY BHJYy, CXEMaM M OINHCAHUSM peajbHbIC
OMOJIOTUUECKUE OOBEKTHI WM WX H300pPaKEHUS, BBIBIISS OTJIMYUTEIbHBIC
MPU3HAKK OMOJIOTUYECKUX OOBEKTOB;

* CpaBHMBATh OHOJIOTMYECKHE OOBEKTHI, IMPOIECCHI; JEJIaTh BBIBOJBI
Y YMO3AKJIIOUCHHSI HA OCHOBE CPABHEHUS;

* YCTaHaBJMBATh B3aUMOCBA3M MEXKIY OCOOCHHOCTSIMH CTPOCHUS
U (QYHKIMSMU OPTaHOB U CUCTEM OPTaHOB;

* HCIOJIb30BaTh METOJAbl OMOJIOTMYECKOW HAayKH: HaOmogaTh W
OMUCHIBaTh OMOJIOTMYECKHE OOBEKTHI U MPOIECCHI; CTAaBUTh OMOJOTHYECKHE
AKCIIEPUMEHTHI U OOBSICHATH UX PE3YyJIbTATHI;

* 3HaTh U apPryMEHTUPOBATh OCHOBHBIC MPABUJIA OBEJCHUS B IIPUPOJIE;
AHAJIM3UPOBATH U OLICHUBATH MOCIIE/ICTBUS JIEATEIIBHOCTH YEJIOBEKA B IPUPO/IE;

* OIHKCHIBaTh W HCIOJIb30BaTh MPUEMBI BBIPAIIMBAHUAS W PA3MHOXKEHUS
KYJIBTYPHBIX PACTEHUI U JOMAITHUX UBOTHBIX, YXOJIa 32 HUIMH B arpoleHO03aXx;

* HaxoJIuTh B y4yeOHOW, Hay4HO-NOMYJSIpHOM nuTeparype, VHTEepHeT-
pecypcax UH(POPMAIHMIO O KUBOU MPpUpPojie, 0hOPMIISTH €€ B BUJE TUCHMEHHBIX
COOOILIeHNH, JOKIIaI0B, pedepaTos;

* 3HaTh U COOJIIOAATH MPaBUIIa PA0OTH B KAOMHETE OMOJIOTHH.
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Yuenuxk, oxonuuswiuit 9 knacc, nonyuum 603mMoicHOCHIL HAYYUMBCA:

® NOHUMAMb IKOJO2UYECKUe NpOONeMbl, BO3HUKANOWUE 8 YCILOBUSIX
HEepayuoOHAIbHO20 NPUPOOONONb308AHUSL, U NYMU PEULeHUS] IMUX NPOOTIeM;

® QHANU3UPOBAMb U OYEHUBAMb Uelesble U CMbLCI08ble YCMAHOBKU
8 CBOUX OelCmBUAX U NOCMYNKAX NO OMHOUIeHUI0 K 300p06blo0 c80eM) U
OKPYAHCAIOWUX, NOCAEOCBUS BIUAHUS (PAKMOPO8 PUCKA HA 300P08bE UeNI0BEKA,

® HAX00UMb UHGOPMAYUIO NO BONPOCAM obujell OUONocUU 6 HAYYHO-
NONYIAPHOU Jumepamype, CHeYUAIU3UpOBAHHLIX OUONIOSUYECKUX CNOBAPSX,
cnpagounuxkax, HWnmepnem-pecypcax, auamuzupoéams U OYeHUBaAms ee,
nepesooums u3 0OHOU Gopmbvl 8 Opy2yio;

® OPUEHMUPOBAMbCS 6 CUCmeMe MOPAIbHbLIX HOPM U YeHHOCmel No
OMHOWIEHUIO K O00BeKmMam HCUBOU NPUpoobl, COOCMBEHHOMY 300P06bI0 U
300p06bi0 Opyeux aoeli (NPU3HaHue BblCOKOU YEHHOCMU JHCU3HU 80 8cCex ee
NPOSABIEHUAX, 9KOJI02UYecKoe  CO3HAaHUe, IMOYUOHATILHO-YeHHOCMHOE
OMHOULeHUEe K 00beKmam HCUusol npupoovl);

® co3zdagamb COOCMEEHHblIE NUCbMEHHble U YCMHble COOOWEeHUs O
COBPEMEHHBIX NPOOIeMax 6 0o.1acmu OUOI02UU U OXPAHBL OKPYAHCAtOuell Cpeobl
Ha  OCHOBe  HEeCKOIbKUX  UCMOYHUKO8  UHoOpMayuu,  CONpo8oNcOamy
BbICMYNieHUe  npe3enmayueli,  yYyumoleédas — 0COOEHHOCMU  AYOUmopuu
CBEPCMHUKO8,

® pabomamv 6 ecpynne C8epCMHUKO8 NpPU peuleHUuu NO3HABAMENbHbIX
3a0ay, C6A3AHHLIX C MEOPEeMUYeCKUMU U NPAKMUYECKUMU NpoOeMamu 8
obnacmu  MONEKVIAPHOU OUONO2UU, 2eHeMUKU, 3KOJI02UU, OUOMEXHOI02Ul,
MeOUYUHbl U OXPAHbL OKpYJcalowjell Ccpeovl, NIAHUPOBAMb COBMECHHYIO
0esIMeIbHOCMb, YUUMbIBAMb MHEHUE OKPYICAIOWUX U A0EKB8AMHO OYeHUBAMb
CcOOCMBEHHbII BKIIAO 8 0esAMelbHOCHb 2PYNNbL.



2. CogeprxkaHnue y4eOHOI0 nmpeamMera

Ne Hassanmue
w/n TeMbI OcHoBHOE coxep:kaHue
1. Oourue buonorus — Hayka, uccienyromas Xu3Hb. V3yuenue npuposs! B
3aKOHOMEPHOCTH | OOECIIeYeHUH BBDKMBaHMS Jrofe Ha 3emue. buomorus —
KU3HU cUCTeMa pa3HbIX Ouosiornueckux obOmacrel Hayku. Pounb
OMOJIOTUH B TPAKTUUECKOU JIEATEIbHOCTHU JIFOJICH.
Metonpl  M3ydeHHs  JKUMBBIX ~ OpPraHM3MOB:  HaOIIOJIEHUE,
H3MEpeHHue, CpaBHEHHE, OIHCAaHUE, AKCIIEPUMEHT,
monenupoBanue. [lpaBuna paboTel B KaOMHETE OHOJOTUHU C
OMOJOrMYeCKUMU TPUOOpaMU U UHCTPYMEHTaMHU.
OTnuuuTenbHbIE MPU3HAKK KUBOTO U HEKUBOTO: XMMHYECKHIM
COCTaB, KJIETOYHOE CTpOEHHE, OOMEH BEIECTB, pPa3MHOXKEHHE,
HACJIEJICTBEHHOCT, W3MEHYUBOCT, pocT, pasBuTHE,
pa3apakuMoCTh. B3aMMOCBSI3b KUBBIX OPraHU3MOB U CPE/IbL.
Cpeapl Xu3HM Ha 3emie W MHOrooopasue uX OpraHU3MOB.
Krnerounoe paznooOpa3ue opranu3mMoB U UX IapcTBa. Bupycol —
HekseTouHass ¢opma ku3HU. PasHooOpasue OuocHCTEM,
oToOpaxaroliee CTPyKTypHbI€ YPOBHHM OpPraHU3aluU KU3HU
2. 3akonomepHocT | MHOroobpasue  THUIOB  KJIETOK:  CBOOOAHOXKHUBYIIME U
U KM3HHM HA oOpasyrolye TKaHU, POKAPUOTHI, IYKapHOThl. Poib y4€HBIX B
KJIETOYHOM U3Yy4YEHHUH KIIETKH.
YPOBHe OCOOEHHOCTH XHUMHYECKOI'O COCTaBa JKUBOM KIETKM U €ro

CXOACTBO Yy Ppa3HbIX THUINOB KIETOK. Heopranumueckue u
opranuueckue  BemiectBa  kieTku. CopepxaHue  BOJBI,
MUHEPAIBHBIX COJIEH, YyriIeBol0B, JUIUAOB, OEJIKOB B KIETKE U
opranusme. x QpyHKIMM B )KU3HENEATEILHOCTH KIETKH.

CTpyKTypHBIE YacTH KJIETKH: MeMOpaHa, sapo, IUTOIUIa3Ma C
OpraHouJaMHu U BKJIIOYEHUSIMH. MeMOpaHHble U HeMeMOpaHHbIE
OpraHOW[bl, OTJIUYUTEIbHBIE OCOOEHHOCTHM WX CTPOCHUS W

byHKIIHH.
[lonstne 00  oOMeHe  BEMIECTB KAk  COBOKYITHOCTH
OMOXUMUYECKUX PCaKIHid, 00eCTIeYnBAIOITIX

KHU3HEACITEIIbHOCTh  KJIETKH. 3HAUYeHHWE AaCCUMWISALUU |
TUCCUMHIIIALIMA B KJeTKe. PaBHOBecHe HHEPreTUYecKoro
COCTOSIHUSI ~ KJIETKH — obecrieyeHMe €€  HOPMAaJIbHOTO
(bYHKITMOHUPOBAHUS.

[Tonsitue o OmocuHTE3e. DTanbl cuHTE3a Oenka B KieTke. Poib
HYKJIEMHOBBIX KHUCJIOT W pUOOCOM B OHOCHHTE3e OEIKOB.
[Tonsitue o ¢GoTOCHHTE3E Kak MpOIecce CO3JaHMs YIIIEBOJOB B
XKUBOU KieTke. [IBe cragum (oTocuHTE3a: CBETOBAsi M1 TEMHOBAsI.
VYcnoBust mpoTrekaHuss (OTOCHHTE3a W €ro 3Ha4yeHWe s

IIPUPOJIBL.
[TonsATHE O KJIETOYHOM JBIXaHUU KaK O Mpolecce o0ecrneyeHus
KJIETKHA SHEPIrUEH. Craguun KJIETOYHOT'O JIBIXaHUSA

O0eckuciopogHasi  (pepMeHTAaTUBHAS, WM  TJIHUKOIU3) W
KHUCIOpoHas. POJb MUTOXOHIpUI B KIIETOYHOM JIBIXaHUHU.
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Pa3MHoxeHue KIIeTKH MyTEM JIelIeHUsI — 00111ee CBOMCTBO KIETOK
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX Opranu3moB. Kierounoe
NEJCHUE y NPOKapuoT — JeJeHue KIETKM Hanasoe. [leneHune
KJIETKH y 3ykKapuoT. Muto3. ®a3pl muto3a. JKM3HEHHBIN LUK
KJIeTku:  uHTepdaza, Muro3. PazneneHue  KIETOYHOTO
COJICPKUMOTI0 Ha JIBE TOYEPHUE KIETKH.

3akoHOMepHOCT
U )KM3HHM HA
OpraHu3MeHHOM
YPOBHe

Opranu3M Kak >xuBasg cucremMa. KOMIOHEHTHI CHCTEMBI, HX
B3aMMOJICHUCTBHE, 00€CIIEUMBAIOIIEES IICJIOCTHOCTE OMOCHCTEMBI
«opranusmy». Peryinsius mpoiieccoB B OuocucTeme.
PaznooOpaszue dhopm OpraHU3MOB: OJIHOKJICTOYHBIE,
MHOTOKJIETOYHBIC u HEKJICTOYHBIE. bakrepun KaK
OJIHOKJICTOYHBIC  JOSIICPHBIE  OpraHu3Mbl.  Bupycel  kak
HekseTouHass (opma ku3HH. OTIMYUTENbHBIE OCOOCHHOCTH
OakTepuil U BUPYCOB. 3HaUCHHE OAKTEPHIl U BUPYCOB B MPUPOJIC.
['maBHBIE CBOMCTBA pacTeHMit: aBTOTPOPHOCTh, HECITIOCOOHOCTh K
AKTUBHOMY TEPEJBIDKCHHUIO, Pa3MEIIeHNe OCHOBHBIX YacTeH —
KOpHS W mobera — B ABYX pasHbIX cpeaax. OcoOeHHOCTH
pacTUTENbHOM  KIJIETKH: TPUHAMICKHOCTH K OJyKapuoTaM,
HaJIM4He KJICTOYHOW CTEHKH, IJIACTUJ M KPYIHBIX BaKyoJei.
CrocoObl  pa3MHOKEHHUS PACTCHMI: TI0JIOBO€ H  OecroJioe.
Oco6eHHOCTH TIOJIOBOTO PA3MHOKEHUSI.

Tunsl Gecniosoro pa3MHOMKEHHUS: BEreTaTMBHOE, CIOpaMH,
JIeJIEHUEM KJIETKHU HaJ[BOE.

MHuoroo0pa3ue pacTeHuii: ciopoBbie U ceMeHHble. OCOOEHHOCTH
CIIOPOBBIX pacTeHwuil: BOJIOpOCIIEi, MOXOBUIHBIX,
NanOPOTHUKOB, XBOILIEH U TUIAYyHOB, CEMEHHBIX PACTECHUIA:
TOJIOCEMEHHBIX U IBETKOBBIX (MOKpHITOCEMEHHBIX). Kitacchl
ornena lIBeTkoBbIE: ABYIOJIbHBIE U OJHOJOJBHBIE PACTEHUS.
Oco0eHHOCTH U 3HaU€HHE CEMEHU B CPABHEHUH CO CIIOPOIA.
['pubpl, ©X CXOACTBO C JPYIMMH  DYKapUOTHUYECKHUMHU
OpraHu3MaMU — PACTEHUSMH U )KUBOTHBIMHU — U OTJIMYKE OT HUX.
Crneuuduueckue cBoiicTBa rpuboB. MHoroobpasue u 3HaueHUE
rpuboB: TUIECHEBBIX, NUIATIOYHBIX, Mapa3uTUIECKUX.
JInmaiftHUKM Kak ocoOble CUMOMOTHYECKHME OPraHU3MbI, UX
MHOT000pa3ue 1 3HaYCHHE.

Oco0OeHHOCTH J>KMBOTHBIX OpPraHU3MOB: MPUHAMIEIKHOCTh K
JyKapuoTaM, TeTepoTpodHOCTh, CIHOCOOHOCTh K aKTUBHOMY
NEPe/IBIDKEHUIO, 3a00Ta O TMOTOMCTBE, MOCTPOMKA >KUITHUII
(rué3n, HOp). [enenuwe >XKUBOTHBIX MO crocobam 0ObIBaHUS
NUIIM:  PACTUTENIbHOSAIHBIE,  XHUIIHbIE,  [apa3UTHYECKUE,
najanbIINKy, BCESTHBIE.

Jlenenne >KMBOTHBIX Ha JBa mnoauapcra: Ilpocreimme u
MHOTOKJIETOUHBIE. OcobeHHOCTH MPOCTEUIINX:
pacrpocTpaHeHue, NUTaHue, MepeBKeHrne. MHOroKIeTOYHbIE
KUBOTHBIC: OECIIO3BOHOYHBIE W TO3BOHOUYHBIE. (OCOOEHHOCTH
Pa3HBIX TUIOB OECTIO3BOHOYHBIX KUBOTHBIX. OCOOEHHOCTH THUTIA
XopaoBble.

CxoacTBO 4YesnoBeKka M KMBOTHBIX. OTiMuYMe YeIoBeKa OT




KUBOTHbIX. CHUCTEMBI OpPraHOB Yy YEJIOBEKa KaK OpraHu3Ma:
MUIEBapUTEIIbHAS, JIbIXaTeNnbHas, KPOBEHOCHA,
BbIZieIUTENbHAs. Opranbl 4yBCTB. YMCTBEHHBIE CIIOCOOHOCTH
yesioBeka. [IpuunHbl, 00yciioBIMBaroLIIMe colMaIbHble CBOMCTBA
YEJI0BEKa.

Tunel pa3smHOXkeHUS: mnojoBoe U Oecnosoe. OcoOeHHOCTH
MOJIOBOTO Pa3MHOKEHUS: CIUSHUE MYXKCKUX U JKCHCKUX TaMer,
OIUIOJOTBOPEHHUE, oOpa3oBaHHe 3UT'OTHI. becnonoe
pa3MHOXXEHHME: BEreTaTuBHOE, O0Opa3oBaHUE CIOp, [CJICHUE
KJIETKM HajaBoe. buomornueckoe 3Ha4YeHUE TOJOBOTO U
Oecrniosioro pasMHOkeHHs. CMEHa MOKOJICHHH — Oecroyioro u
MI0JIOBOTO — y >KMBOTHBIX U PAaCTCHUH.

[TonsiTue 00 OHTOT€HE3E. [Tepuonsl OHTOT€HE3A:
SMOpUOHANIBHBIT M MOCTAMOpHOHANbHBIA. CTaguu pa3BUTHUS
SMOpHOHA: 3UroTa, ApobIiieHHe, racTpyna ¢ auddepeHnuanue
KJIETOK Ha JKTOAEPMY, SHTOAECPMY U ME30J€PMy, OPraHOTEHE3.
OcoOeHHOCTH Tpoliecca pa3BUTUSL SMOPHOHA, €r0 3aBUCUMOCTD
or cpeabl. OCOOEHHOCTH MOCTAIMOPHUOHANIBHOTO Pa3BUTHS.
Pa3ButHe JKMBOTHBIX OpPraHU3MOB C TIpeBpalieHueM U 06e3
MIPEBPAILICHUS.

[TonaTHEe O AWIUIOUIHOM U TAIIOWTHOM HAOOpPE XPOMOCOM B
kJeTke. JKeHCKHe 1 MyKCKHUE MOJIOBbIE KIIETKH — ramMeThl. Meo3
Kak 0coObI TuIl JeneHust KieTku. [lepBoe u BTOpoe neneHue
Mmero3a. [IonaTue o ciepMaToreHes3e U OOreHese.

Hauaino nccnenoBannii HaciIeICTBEHHOCTU OpraHu3MoB. [1epBblii
HayuHbli Tpya I. Menaens u ero 3HadeHue. JloCTHKEHUS
COBPEMEHHBIX MCCIIEIOBAHUN HACIIEICTBEHHOCTH OPraHU3MOB.
VYcnoBus TUISI aKTUBHOTO pa3BUTHUsA UCCIeI0BaHUN
HacJeJICTBEHHOCTU B XX B.

[ToHsiTHE O HACIECTBEHHOCTH U CIIOCO0AX Mepeaayu MPU3HAKOB
oT poauteneit moromcTBy. Habop xpomocom B opranusme. ['eH u
ero cBoictBa. ['eHotun u ¢eHotun. HM3MeHUMBOCTHL U €€
MPOSIBJIEHUE B OPraHU3ME.

[Tonsitue 00 U3MEHYMBOCTH MU €€ POJU JJIsi OPraHU3MOB.
HacnenctBennass u HeHaclneACTBEHHAsT W3MEHUYMBOCTh. |HIIbI

HACJIEACTBEHHON (TeHOTHIHYECKO ) M3MEHYMBOCTHU:
MyTallMOHHAsl, KOMOMHATHBHASI.

[Tonsitue 0 HEHACJICICTBEHHOM (beHoTUTIMUECKOM)
U3MEHUYMBOCTH, €€ MPOSBICHUU y OPraHU3MOB U POJIM B HX
KU3HEACATENBHOCTH. 3HaKOMCTBO c IIpUMEpaMu

HEHACJIEJCTBEHHOW U3MEHYUBOCTU Y PACTEHUH U )KUBOTHBIX.
[Tonstue o cenexuuu. Mcropust pa3Butus cenekuuu. Cenexuus
KaKk Hayka. OOIIMe MeTOJbl CEJICKIIMU: MCKYCCTBEHHBIH OTOOp,
rubpuanszanusi, myrtareHe3. Cenekuus pacTeHHUH, >XUBOTHBIX,
MUKpPOOPTraHu3MoB. lcrmonib30BaHHe MHUKPOOOB UYEJIOBEKOM,
MOHSITHE O OMOTEXHOJIOTHH.

3aKoHOMeEpPHOCT
U

I'unotessl npoucxoxaeHus xu3Hu Ha 3emuie. OnbiTel ©. Penu u
JI. Tlacrepa, ompoBeprarmmme THIOTE3bl O CAMO3apPOKIACHUH
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MPOUCXOKTEHUSI
U pa3BUTHA
JKU3HHU HA 3emiie

KU3HU.

buoxummnueckas  runoreza AWM.  Omnapuna.  YcinoBus
BO3HMKHOBCHUS kU3HU Ha 3emire. [ 'mmoresa [[x. XomgeitHa.
Oco0OeHHOCTH NEPBUYHBIX OpraHu3MoB. llosBienue aBToTpodoB
— uuaHoOakrtepuil. M3MeHeHHs yCIIOBUN >KM3HM Ha 3emJe.
[Tpuuunsl uzmenenwnii. [losiBnenue 6uochepsi.

OO6miee HampaBi€HHUE SBOJIOIUH KU3HU. JPBI, IEPUOJBI U IIOXHU
B HCTOpUM 3eMiM. BpIXon opraHu3MOB Ha Cymly. OTarlbl
pa3BUTHSA KU3HU.

Bo3HukHOBeHHEe uzaeil 00 3BOMIOIMHM KUBOTO Mupa. Teopus
sposironuu JK.-b. Jlamapka.

UccnenoBanus, mnposenénusie Y. JlapBuHOM. OcCHOBHEIE
MOJIOKEHUSI  ABOJIIOIMHU  BHUJOB, U3JIOKEHHbIE J[apBUHOM.
JIBmKympie CHJIbl  MOpOLecCa  JBOJIIOLUUHM:  HW3MEHUYHMBOCTb,
HACJIEJACTBEHHOCTh, 00ph0a 3a CYIIECTBOBAHHE M €CTECTBEHHBIN
ot6op. PesynbTaTel 3Bomonuu. 3Hauenue padot Y. Jlapsuna.
[lonynsumnss Kak enWHWIIA SBOJIOLMU. BakHeumue MOHIATHS
COBPEMEHHOM TEOPHUH 3BOJIIOIUH.

Bun — ocHoBHasg cuctemaruueckasi enuHuua. [IpusHaku Buga Kak
ero kpurepuu. llomymsiiu — BHYTPUBHJAOBAsE TI'PYIMIIMPOBKA
poacTBeHHbIX ocobeit. [Tomyssius — popma cyriecTBOBaHUS BHIA.
Bunoo6pazosanue. I[loHaTHE ©0 MHKPOIBOJIONMH. THIBI
BUI000pa3oBaHus: reorpaduiyeckoe 1 OMOJIOruIecKoe.

VYcnoBuss u 3Hauenue auddepenunanuu Buma. [lonstue o
MakposBoouuu.  JlokasarenbcTBa  mporecca  ABOJIIOLUU:
NaJICOHTOJIOTUUECKHUE, AMOpHUOIIOTHYECKHE, aHaTOMO-
Mopdosioruueckre (pyIMMEHTHI U aTaBU3MBbl ).

IIporpecc u perpecc B xuBoM wmupe. Hanpasnenus
Ouosnorudeckoro mporpecca: apomopdo3, UAMOATANTAIMS,
oO11as gereHepanus OpraHu3MoB.

DBOJIIOIUS — JJIUTEIbHBINA UCTOPUYECKUH TTpoLiecC.
DBOJIOLUMOHHBIE TPEOOpa3oBaHMsI >KUBOTHBIX M pacCTEHUM.
YpoBHH npeoOpa3zoBaHUil.

3aKOHOMEPHOCTH  OMOJIOTUYECKON HBOJNIONHMH B MPHUPOJE:
HEOOpaTHUMOCTh Tpoliecca, MPOrPEecCUBHOE yCIoKHEHHE (opm
KU3HH, HENPOrpPaMMHPOBAHHOE pa3BUTUE >KU3HU, aJanTalu,
MOSIBJICHUE HOBBIX BUJIOB.

OBouonsl npumaTtoB. PaHHue npenku mpuMaToB. ['OMUHUIBI.
CoBpemMeHHbBIE YeJI0BEKOOOpa3HbIE 00E3bsHBI.

Hakomenne ~ ¢akroB 0  IPOUCXOXKICHHH  YEJIOBEKa.
JlokazarenbCcTBa POACTBA YENOBEKAa M KUBOTHBIX. BakHenmue

0COOEHHOCTH opra"musma YeJoBeKa. [IposiBnenue
OMOJIOTHYECKUX U COIHUAIBHBIX (DAKTOPOB B HCTOPUYECKOM
mporecce  MPOUCXOXKICHHS  denmoBeka.  OOIecTBeHHBIN

(conmanbHbIi) 00pa3 )KU3HU — YHUKATLHOE CBOMCTBO YEJIOBEKA.

Pannue npenkm demoeka. Ilepexon K NPSAMOXOKICHUIO —
BbIJAIOLIUHCS JTan ABOJTIOLUHU YeJI0BeKa. Cragun
AHTPOINOIreHEe3a:  MPEAIIECTBEHHUKH,  YEJIOBEK  YMEIbIil,




JpPEBHENIINE JIFOH, IPEBHUE JIFOAU, COBPEMEHHBIN YEIOBEK.
Pannue HeoaHTpombl — KpOMaHbOHUBL. — OTIMYUTENbHBIE
IIPU3HAKK COBPEMEHHBIX JIIOAEH. buoconmanbHas CyImHOCTH
YyelloBeKa. BiusHue comuanbHbIX (AKTOPOB Ha JeiicTBUE
€CTECTBEHHOI0 0TOOpa B UCTOPUUYECKOM PA3BUTHH YEIOBEKA.
YenoBek pasyMHbli — nonumopdubsi Bua. Ilondarue o pace.
OcHoBHbIe TUIIBI pac. [Iponcxoxaenne nu poacTBo pac.

Yenosek — xutenb 6nocdepsl. Biausuue uenoeka Ha 6nocdepy.
YcnoxxHeHre U MOITHOCTh BO3JICMCTBHUA YeJOBEeKa B Ouocdepe.
CoxpaHeHue XU3HHA Ha 3eMJIe — TJIaBHas 33/1a4a 4eJIOBEYECTBa.

3akoHOMepHOCT
U
B3aUMOOTHOIIEH
Wil OPraHu3MoB
U cpeabl

Cpeapl >XKM3HM OpraHM3MOB Ha 3emiie: BOJHAasg, Ha3eMHO-
BO3/yIITHAS, TIOYBCHHAs, OpTraHWU3MEHHAs. YCJIOBUS JKU3HH
OpraHM3MOB B pa3HbIX cpeAax. OKoJoruyeckue (HaKkTopbl:
abnoTH4eCcKue, ONOTUYECKHIE U aHTPOIIOTCHHEIE.
3aKOHOMEPHOCTHU AeHCTBUS (PaKTOPOB CpeJbl: 3aKOH ONTUMYyMa,
3aKOH He3aMEHUMOCTH (akTopa. BrnusiHue 5KOIOrMYecKUux
¢dakTopoB Ha  opraHu3Mbl. [lepHOJAMYHOCT B  JKHU3HH
Opranu3MoB. POTONEPUOIU3M.

[Ipumepsr mpucnocobseHHOCTH OpraHu3moB. llonstue 006
agantanuu. PazHooOpasue amantainuii. [loHsTHE O KXU3HEHHOM
dopme. DKoJornyeckue rpynnbl OpraHu3MOB.

buotuueckue CBs3M B MPUPOZAE: CETHU MUTAHUSA, CIIOCOOBI
noObiBaHUs nuiy. B3auMmopelicTBue  pasHBIX BHIOB B
IPUPOJHOM COOOIIECTBE: KOHKYPEHIIHS, MYyTyalau3M, CUMOHO3,
XUIIHUYECTBO, NMapa3uTu3M. CBS3M OpPraHU3MOB Pa3HBIX BHJIOB.
3HaueHue OMOTUYECKUX CBS3EH.

[Monynsiuust kak ocobas HagopraHu3MeHHas cuctema, (opma
CyIlleCTBOBaHUA Buaa B npupoje. [lonstue o nemorpadudeckoit
U MPOCTPAHCTBEHHOMN CTPYyKType momyisinuu. KonnyecTBeHHbIE
MOKa3aTeH MOMYJIAIUNA: YUCICHHOCTh U TUIOTHOCTb.
Jlemorpaduueckrie XapaKTepUCTHKU MOMYJISIUU: YUCICHHOCTD,
IUIOTHOCTh,  POXKJIAEMOCTh,  CMEPTHOCTb,  BBDKHBAEMOCTb.
BospacthHast cTpykTypa TOMNYJSIIUH, TOJIOBasg CTPYKTypa
nomyssiiuu.  [lomymsimust  kak  Oumocuctema.  /luHamuka
YUCIEHHOCTH W IUIOTHOCTM  Momylsuuu.  Perynsanus
YUCIIEHHOCTH MOy JISIIHH.

[Tpupoanoe cooOImecTBO Kak OHOIEHO3, €r0 SPYCHOE CTPOCHUE,
AKOJIOTMYECKUE HHUIIH, MUINEBbIC LENH U CETH MUTaHUs. | TaBHBIN
MPU3HAK MTPUPOIHOTO COOOIIECTBA — KPYTOBOPOT BEIIECTB U IMTOTOK
sHepruu. [lonsarue o Guorone. Pois BuoB B OHOLIEHO3E.
DKocucTeMHas OpraHu3aIus KUBOUN IPUPOJIBI.
OyHKIIMOHATTFHOE ~ pa3JIMyue  BHUJIOB B JKOCHUCTEMax
(mpowsBoauTenu, noTpeduTenu, pasnararenu). OCHOBHBIC
CTPYKTYPHBIE KOMIIOHEHTBI 3KOCHCTEeMbl. KpyroBopoT BeIecTB
U TIPEBpAICHUS DHEPTHMH — OCHOBHOW TMPH3HAK DKOCUCTEM.
buocthepa — rmobanmphas skocuctema. B.W. Bepnanckuii o
ouochepe. KoMImoHeHTBI, XapakTepHU3yIOIIHE COCTaB U CBOMCTBA
O6unocdepsl: XKMBOE BEHIECTBO, OMOT€HHOE BEIIECTBO, KOCHOE
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BELIECTBO, OMOKOCHOE BellecTBO. Poyib JKMBOro BeIIECTBAa B
ouocdepe.

Camopa3BuTue OMOreoleHO30B U MX cMeHa. CTraauu pa3BUTHA
ouoreoneHo30B. [lepBuuHbIE U BTOPUYHBIE CMEHBI (CYKLECCUN).
VY cTOMUNBOCTE OMOT€OLIEHO30B (3KOCUCTEM). 3HAUEHUE 3HAHUH O
CMEHE MPUPOHBIX COOOIIECTB.

MHuoroo0pa3ue BOAHBIX 3KOCUCTEM (MOPCKHUX, MPECHOBOJIHBIX) U
HA3eMHBIX (ECTECTBEHHBIX U KYJIbTYPHBIX). ATpoOHOTreoneHO3bI
(arposKocucTemMbl), UX CTPYKTypa, CBOICTBAa M 3HAa4YCHHUE IS
YeJIoBeKa U MPUPOIBL.

[[MKIMYHOCTE MPOLECCOB B  DKOCUCTEMAX. Y CTOMYMBOCTH
OPUPOAHBIX AIKOCUCTEM. [IpHYMHBI YCTONYMBOCTH HSKOCHUCTEM:
OnoJorMuecKoe pazHooOpazue U COMpsKEHHAST YUCIEHHOCTh UX
BUJIOB, KPYTOBOPOT BEILIECTB M MOTOK AHEPrUH, LHUKIMYHOCTb
IPOLIECCOB.

OTHollleHHE 4YelloBeKa K NpPUpOJIE B HMCTOPUU YEJIOBEYECTBA.
[Ipobnembl OuoOcepbl: UCTOIICHHE MPUPOAHBIX PECYpPCOB,
3arpsi3HEHUE, COKpallleHHe OMOJIOTrMYecKOro pa3zHoOoOpa3usl.
Pemenne skonormyeckux mpodiieM Onocdepsl: parroHaATbHOE
UCIIOJIb30BAHME  PECYpPCOB, OXpaHa MPHUPOAbI, BceoOliee
9KOJIOTMYEcKoe 00pa3oBaHUE HACEJICHHUS.

Cuucok 1a00paTopHbIX padoT

JlaboparopHasst pabora Ne 1. «MnHoroobpasue KJIETOK 3YKapHOT.
CpaBHEHHE PAaCTUTETBHBIX U )KUBOTHBIX KIJIETOK.

Jlabopatopnass pabora Ne 2. «PaccmarpuBaHue MUKPOIIPENAPATOB C
JETSIIIAMHUCS KIICTKAMID.

JlaGoparopHas

pabota Ne 3. «BbisgBiIeHHE HAClEJACTBEHHBIX U

HEHACJIEJCTBEHHBIX NMPU3HAKOB Y PACTEHUI pa3HBIX BUJIOBY.
JlabopaTtopHnas padota Ne 4. «M3yueHrne U3MEHUYMBOCTH Y OPraHU3MOB).
JIabopaTtopnast padora Ne 5. «IIpucnoco0i1eHHOCTh OPraHU3MOB K Cpelie

OOUTaHUS.

JlabopaTtopnas padota Ne 6. «O1ieHKa KaueCTBa OKPYKAIOIIEH CPeIbI».

3. TemaTuueckoe INIAHUPOBAHHUEC C YKA3aHHEM KOJINIECCTBA YaCOB,
OTBOJIMMBIX HA OCBOCHHE KAKI0H TeMbI

Ne Ha3Banue KosmuyecTBO
n/n TeMbI 4acoB
1. OO01Ire 3aKOHOMEPHOCTH KU3HU 4 yac.
2. 3aKOHOMEPHOCTH JKU3HHU Ha KJIETOYHOM YPOBHE 11 yac.
3. 3aKOHOMEPHOCTH JKU3HU HA OPTaHU3MEHHOM YpOBHE 20 uac.
4, 3aKOHOMEPHOCTH MPOUCXOKJICHUS U Pa3BUTHUS )KU3HU HA 18 gac.
3emiie
o. 3aKOHOMEPHOCTH B3aMMOOTHOIIEHUN OPTraHru3MOB U CPEbl 14 yac.
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HTtoroBsiii KOHTPOJIb

1 gac.

HUroro:

68 uac.
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IIpunoxenns: kK padoueil mporpamme

Hpuiaoxenue 1

KaJIeHIlapHO-TeMaTH‘leCKOC IVNIAHUPOBAHHUE KypcCa ounosiorum 9 Kiace

Tunwi ypokos u opmupyemvle yHUgepcanivhvie yuedOHvle 0eticmsust OJisk OOCMUNCEHUS] MemanpeoMemHublX U JUYHOCMHbIX
Pe3VIbmamos 8 npeonazaemMoM 6apuaHme KAaleHOApHO-MmeMamuiyecKkoeo NIaHUpO8aHusi onpeoeiienbvl YcloeéHo. Bvlbop muna
Kaxc0020 KOHKPEMHO20 YPOKd, Cnocobbl hopMUpO8anuss U paseumus mex il UHbIX YHUBEPCAIbHBIX Y4eOHbIX 0eliCmBUli 3a8UCIM
om Cco0epicanusi ypoKd, UHOUBUOYATILHO20 MemOOU4ecKko2o CMmuis ydumens, UCHONb3YeMbIX Nedac0cUyecKux mexHOoN02Ul,
MamepuanbHO-MexXHU4ecKo20 OCHAWEeHUsl, YPOBHS NOO20MOBKU 00YUaArOUUXCH.

[Tpu 0603HaYCHUH THUTIOB YPOKOB HCIIOJIb30BaHBI CIEAYIONIUE COKPAIIICHHUS
HoB. — ypok u3ydeHuss HOBOTO MaTepHaa;

[p. — ypoK KOMIUIEKCHOTO MPUMEHECHHSI 3HAHUIA;,

OC + K — ypok 00600111eHu s, CUCTEMATU3AINHA U KOHTPOJIS;

KoHTp. — ypoK KOHTPOJISA, OIIEHKH W KOPPEKIINH 3HAHUM;

Kom6. — KoMOMHUPOBaHHBIN YPOK.

Obpaszey mabauywvl
Ne Tema ypoka Tun Conep:xanue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4aK0IIEr0Cs
n/m | o/t ypoKa ypoka (1a ypoBHe y4eOHBIX el cTBHIl)

Tema 1. O61mue 3aKOHOMEPHOCTH *KM3HU — 4 yac.

IIpenmeTHble pe3yabTaThl:

® BbIACIATH CYHICCTBCHHLIC IIPU3HAKU JKUBbLIX OPIraHU3MOB; IIPU3HAKU, XaPAKTCPHBIC IJISA COO6H_I6CTB JKHUBBIX OPraHu3MOB;

pa3uyarth 1Mo BHEIIHEMY BUIY, CXEMaM U OIMHMCAHHSIM MPEICTaBUTEIICH APCTB )KUBOM MPUPOJIBI WM UX U300paKCHHUS, BBISBIISS OTIIMYUTEIIbHBIC
MPU3HAKU PACTEHUH, )KUBOTHBIX, TPHUOOB, BUPYCOB, OAKTEPU U MPUCIOCOOIEHHOCTD K Pa3IMYHbIM cpeiaM OOUTaHus;

® PACKpBIBaTh POJIb OMOJIOTHUHU B MPAKTUYECKOM IESATEIBHOCTH JIIOJIEH;

® 3HAaTh U COONIOATh MpaBMiia pabOTH B KAOMHETE OMOJIOTUH;

® HAaxoOUTh B Y4eOHOM, Hay4dHO-NOMyJspHOH nureparype, MHTepHET-pecypcax MHpopManuio 00 y4yéHbIX-OMosiorax, oQopMisTh €€ B BHUAE
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MMMCEMEHHBIX COOOIIEHUH, TOKIAI0B WK pedepaTos;

®  OpUEHMUPOBAMBCS 8 CUCmeMe MOPAIbHbLIX HOPM U YEHHOCmel NO OMHOWEHUI0 K 00beKMAam JHCUBOU Npupoobl, cOOCMBEHHOMY 300p0O8bI0 U
300p06bI0 Opy2ux N00el (NPU3HAHUEe 8bICOKOU YEHHOCMU HCUSHU 80 6CeX ee NPOABIEeHUAX, IKOI02UYecKoe CO3HAHUe, IMOYUOHATbHO-YEHHOCHHOE
OMHOUleHUe K 00beKmMam HCUgot npupoowl),

® HaxoOoums UH@OpMAYU No Bonpocam obwel OUoNoUU 8 HAYYHO-NORYAAPHOU Jumepamype, Cneyuaiu3upoO8aHHbiX OUOIOSUYECKUX CNLOBAPSX,
cnpasounuxax, Mumepnem-pecypcax, anaiuzuposams u OYyeHueamy ee, nepesooums uz 00HOU Gopmul & Opy2yio;

® co30asamv coOCMBeHHblEe NUCLMEHHbIE U YCIHbIE COOOUEeHUs O COBPEMEHHBIX NPoOaeMax 68 obaacmu OGUOI02UU U OXPAHbL OKpYICarowell cpeobl Ha
0CHOBE HeCKONbKUX UCMOYHUKO8 UHGOpMayUul, CONPO8o*COams 8biCMYyNnieHue npe3eHmayuell, Y4umoléds 0cobeHHOCmuU ayOumopuu C8epCmHuUKos;

® pabomamb 6 cpynne cEEPCMHUKO8 NPU peuleHul NO3HABAMENbHbIX 3a0ay, CEA3AHHBIX C MeopemudecKuUMuU U Npakmudeckumu npoobremamu
obnacmu MoneKyIApHOU OUONI02UU, 2eHeMUKU, IKOI02UU, OUOMEXHONIO02UU, MEOUYUHbL U OXPAHbI OKpYdicaloujel cpeovl, NIAHUPO8ams CO8MECHHYIO
0esAmenbHOCMb, YUUMbl8ams MHEeHUe OKPYHCAIOUUX U A0eK8AMHO OYEeHUBAMb COOCMEEH NI 6KIAO 8 0eAmelbHOCMb 2PYNNbL.

MeTanpeaMeTHbIe pe3yJabTaThl

PeryasituBubie YY/I:

CaMOCTOSITENILHO OTPEAEIAThH LIeTU CBOEro 00yueHus, CTaBUTh U (OPMYIUPOBATH JIJs ceOsl HOBBIE 3a/1a4M B y4€0e U MO3HABATENIbHOM JesITeN bHOCTH,
pa3BUBATh MOTHBBI U HHTEPECHI CBOEH MO3HABATEILHON JIEATETLHOCTH;

CaMOCTOSITEJIPHO TUIAHUPOBATH MYTH TOCTHKEHUS IIEJIe, B TOM YHCIIe albTEepPHATUBHBIC, OCOZHAHHO BBHIOMpaTh HamOosiee 3((HEKTUBHBIE CIIOCOOBI
pelieHns yueOHbIX U MT03HABATENbHBIX 3a/1aY;

YMEHHE COOTHOCHUTH CBOM JACWUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIATH KOHTPOJb CBOEH NEATEIBHOCTH B IMPOLIECCE IOCTHKEHUS
pe3ynbTaTa, OMpeeisaTh COCOObl ACHCTBUN B paMKaX MPEJIOKEHHBIX YCIOBUH W TPeOOBaHMM, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBUU C
W3MEHSIOIICICS CUTYyallue;

YMEHHE OLIEHUBATh MPAaBUILHOCTD BHIMOJIHEHHS yueOHOM 3a1a4i, COOCTBEHHbIE BO3MOXHOCTHU €€ pellIeHNUS;

BIIaJICHHE OCHOBAMHU CaMOKOHTPOJISl, CAaMOOLIEHKU, MPUHATHSA PELIEHUN M OCYIIECTBICHHUS OCO3HAHHOTO BbIOOpa B y4eOHOW W IO3HaBaTeNbHOU
NeSITeNIbHOCTH.

Ilo3naBaTenbuble YY /I:

YMEHHE OIpeNeNsTh MOHATHUS, CO3[aBaTh OOOOIIEHMsS, YCTaHABIMBATh AHAJIOTHH, KIACCH(PHUIMPOBATh, CAMOCTOSITEILHO BBHIOMpATh OCHOBAHHS U
KpUTEpUHU JUTsl Kaccu(uKaly, ycTaHaBIUBATh IPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYXKACHHUE, YMO3aKII0UeHHEe (MHIYKTUBHOE,
JIEIYKTUBHOE U 110 aHAJIOTUH) U JIeNIaTh BHIBO/IBI,

YMEHHE CO3[1aBaTh, IPUMEHATH U IPEOOPa30BhIBATH 3HAKU U CUMBOJIBI, MOJICTIH M CXEMBI JJIsl PellIeHUs] Y4eOHBIX U TIO3HABATEIbHBIX 3a/1a4;
CMBICIIOBOE YTCHHE.

Kommynukarususbie YY /I

YMEHHE OpPraHH30BBIBATH Y4eOHOE COTPYIHHYECTBO U COBMECTHYIO AESITEIHLHOCTh C YUUTEIEM U CBEPCTHHKAMU; padOTaTh WHIUBUAYAIbHO U B
TpyIe: HaxXOIuTh oOOIIee pelieHne W paspeniatb KOH(IUKTHI Ha OCHOBE COTJIACOBAHUS MO3MIMA U y4€Ta HHTEpecoB; (OpPMYyTHUpPOBATH,
apryMEHTUPOBaTh U OTCTaUBaTh CBOE MHEHUE;

YMEHUE OCO3HAHHO MCIOJIb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUHM C 3aJayeil KOMMYHUKAIIMW JJis BBIPAKEHUS CBOMX YYBCTB, MBICIEH U
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NOTpeOHOCTEH; MJIAHUPOBAHUS U PETYISALUU CBOCH IEATEIFHOCTH; BIIAJICHUE YCTHON M MUCHbMEHHOM PEeYbl0, MOHOJIOTUYECKON KOHTEKCTHOM peyblo;
¢dopMupoBaHHE W PA3BUTHE KOMIICTEHTHOCTM B OOJIACTH HCHOJB30BAaHUSA HWH(POPMALMOHHO-KOMMYHUKAMOHHBIX TexHojorui (mamee WKT-
KOMIIETEHIINH);

(bopMUpOBaHHE U PA3BUTHE IKOJOTHUECKOTO MBIIUICHUS, YMEHHE PUMEHSTh €r0 B MO3HABATEIBHON, KOMMYHHUKATHBHOHN, COIIMAILHON MPAKTHKE H
npodeccHOHAIEHON OPUCHTAIINH.

JInyHOCTHBIE pe3yJIbTaThI:

(hopMHpPOBaHKE OTBETCTBEHHOT'O OTHOIICHUS K YUCHHUIO, TOTOBHOCTH U CIIOCOOHOCTH 00YUAIOIIUXCS K CAMOPA3BUTHIO M CAMOOOPA30BaHUIO HA OCHOBE
MOTHBAIMM K OOY4YEHHMIO M IO3HAHUIO, OCO3HAHHOMY BBIOOPY M TMOCTPOCHHUIO JaJbHEHIIed WHIMBUAYaJbHOM TpaeKTOpUHM oOpa3oBaHMs Ha 0Oasze
OPUEHTHUPOBKHU B MUpE Mpodeccuil U MpoPpecCUOHANBHBIX MPEANOYTEHUH, ¢ YUETOM yCTOMUMBBIX MO3HABATEIbHBIX MHTEPECOB, @ TAaKK€ HA OCHOBE
(hopMHUpOBaHUSI YBAXKUTEILHOTO OTHOLIEHUS K TPYy, Pa3BUTHUS ONbITA Y4aCTUS B COLIMAIbHO 3HAUMMOM TPYIIE;

(¢bopMHpOBaHHE IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKM M OOILIECTBEHHOW MPAKTUKH,
YUUTBIBAIOIETO COLUANTBHOE, KYyJIbTYPHOE, S3bIKOBOE, TyXOBHOE MHOTO00Opa3re COBPEMEHHOTO MHPa;

pa3BUTHE MOPAJIBHOTO CO3HAHHUS M KOMIIETEHTHOCTM B PEUICHHMM MOPAJIbHBIX MpPOOJEM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (QOpMHpOBaHUE
HPaBCTBEHHBIX YYBCTB U HPABCTBEHHOIO MOBEACHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKAM;

(dbopMHpOBaHNE KOMMYHHUKATUBHONW KOMIETEHTHOCTH B OOUIEHHMHM W COTPYAHMUYECTBE CO CBEPCTHHKAMM, AETbMM CTapUIero W MJaJllero Bo3pacTa,

B3pPOCIIBIMH B TIpoIiecce 00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOH, yIeOHO-HCCIeI0BATENbCKOM, TBOPUECKON B APYTUX BUAAX NESTCIHHOCTH;
(hopmMupoBaHHE IICHHOCTH 3J0POBOTO M 0€301MacHOTO 00pasa KU3HU;
(dbopMUpOBaHHE OCHOB JKOJIOTHYECKOW KYJIBTYpPhI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIUICHHS, Pa3BUTHE OIBITA
HKOJIOTUYECKH OPUCHTUPOBAHHON pe(IIEKCHBHO-OIICHOYHOM U MPAKTUYECKOW JEATEIHEHOCTH B )KU3HEHHBIX CUTYAIHIX

1. |1 Buonorns — Hos. buonorus — Hayka, uccieayomas *u3Hb. HaseiBaTh U XapakTepru30BaTh pa3InyHbIC HAYIHBIC
HAyKa 0 N3ydenue npupoabl B 00ecrieueHuu BbDKMBaHUS | 00J1acTH OUOJIOTHH.
JKHBOM MHUpe. mrozaei Ha 3emiie. buosnorust — cucrema pa3Hbix | XapakTepu3oBaTh poJib OMOJOTHYECKUX HAYK B
MeTtoabi Oouonoruueckux odnacreit Hayku. Ponb NPaKTUYECKOH JCATEIILHOCTH JIFOJICH.
OMOJIOTHYeCKH OMOJIOTHH B MPAKTUYECKON NEATEILHOCTH OOBSCHITh HA3HAYEHUE METOJIOB UCCIICOBAHUS B
X IS78 ouosoruu.
HcCJIe0BaAHMT MeTo1bl U3y4eHHUsI )KUBBIX OPraHU3MOB: XapakTepu30BaTh ¥ CPABHUBATH METOJIbI MEXTY
HaOJIr0/IeHNEe, U3MEPEHUE, CPABHEHUE, OTIMCAHUE, | COOOM.
JKCIIEPUMEHT, MoaenupoBanue. [IpaBuna CobmoaTh paBuiia paboThl B kKaOuHeTe, 0OpareHus
paboThI B KaOMHETE OMOJIOTHH C ¢ J1abopaTOpHBIM 000PYAOBAHUEM
OMOJIOTMYECKUMHU IPUOOPAMHU M HHCTPYMEHTAMU
2. |2 O6mmue Komo. IIpu3Haky ;KUBBIX OPraHU3MOB. Ha3zbiBaTh 1 XapakTepu30BaTh MPU3HAKHU KUBBIX
cBOlicTBA OTnuuyuTeNnbHbIE MPU3HAKU KUBOTO M HEXKHBOTO: | CYIIECTB.
JKUBBIX XUMHYECKUN COCTaB, KIIETOUHOE CTPOCHUE, CpaBHUBAThH CBOICTBA KUBBIX OPTaHU3MOB H TEJ
OpraHHu3MoOB 0OMEH BeleCcTB, pa3MHOXKEHUE, HEXUBOM MPHUPOJIBI, IENATh BBIBOIBI
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HACJIEICTBEHHOCTh, N3MEHYUBOCTD, POCT,
pa3BUTHE, PA3APAKUMOCTb. B3auMOCBS3b KUBBIX
OpPraHU3MOB U CPEJIbI

3. |3 Mmuorooopasue | Komo. Cucrema opranuueckoro mupa. llapcrsa Paznuuats geTsipe cpezpl )Ku3HU B Ouocdepe.
¢hopM KuU3HU *kuBOii mpupoasl. Ilpucnocodnenus k XapakTepru30BaTh OTIIMYUTEIBHBIE 0COOCHHOCTH

Pa3JMYHBIM cpeJaM O0MTAHUS. IpeCTaBUTEINICH Pa3HbIX IAPCTB KUBOW MPUPOIBI.
Cpenpl )xu3HU Ha 3eMJie 1 MHOTOOOpasue ux OOBACHATH 0COOCHHOCTH CTPOCHUS U
opranu3moB. KierouHoe pazHooOpasue KHU3HEIEATEIILHOCTH BUPYCOB.
OpPraHu3MOB M WX HapcTBa. Bupycsr — OnpenensaTh MOHITHE «OHOCUCTEMAY.
HeKIeTouHas popma xu3HH. PazHooOpasue XapakTepu30BaTh CTPYKTYPHBIE YPOBHU OpTraHU3aIIH
OonocucTem, 0ToOpaxarolee CTpyKTypHbIe KU3HU
YPOBHH OpTraHU3aINH KU3HU

4. |4 O60o0menne u | OC+K CyiiecTBeHHblE MPU3HAKU JKUBBIX OPraHu3MoB | OOBICHATH poJib OMOJIOTHH B KU3HU YeJIOBEKa.

cucTeMaTH3al
Hsl 3HAHUH 10

Teme «O0mmmue

3aKOHOMEPHOC
TH KU3HI»

Pa3HBIX HApPCTB; IMPHU3HAKH, XAPAKTCPHBIC IJIAd
COO0O0IIECTB KUBBIX OPTraHU3MOB;

MPUCIIOCOOJICHHOCTh K  Pa3IMYHBIM  CpeaM
oOuTaHus;

pOJIb OMOJIOTUM B TIPAKTUUECKOW NEATEILHOCTH
Ionei

XapakTepru30BaTh CBOMCTBA KUBOTO.

OBnazeBaTh yMEHUEM apTyMEHTUPOBATH CBOIO TOUKY
3peHust Mpr 00CYKJICHUH TIPOOIIEMHBIX BOITPOCOB
TEMbI, BBITIOJHSISL UTOTOBbBIE 3aJaHHUS.

Haxoaute B UHTEpHETE NOMTOTHUTEIBHYIO
nHpopMaIrio 06 yIEHBIX-010JI0Tax

Tema 2. 3aK0HOMEPHOCTH KM3HU HA KJIETOYHOM YpoBHe — 11 yac.

IIpenmeTHble pe3yabTaThl:

e pa3nuyaTh MO BHEIIHEMY BHIY, CXeMaM M ONHMCAHUSM IPOKAPUOTHYECKHE W SYKAPUOTUUYECKHUE KIETKU WIM HX H300paKeHUS, BBISBIISS
OTJIMYUTEIIbHBIC IPU3HAKU OaKTepUAIbHOM, paCTUTEIbHOMN, )KUBOTHOM, IPUOHOMN KIIETOK;

® YCTAaHABJIMBATHb B3aWMOCBA3H MCKIY 0COOEHHOCTSAMU CTPOCHUA H (bYHKHI/IHMI/I OpraHonaOB KIICTKH, BBIACIATH CYIICCTBCHHBLIC ITPU3HAKH
COMAaTHYCCKHUX U ITIOJIOBBIX KJICTOK,

® CpaBHHBATb XHUMHYECKHUM COCTaB TeJ KMBOM M HEKUBOU IIPpUPOJbI, 0COOEHHOCTH CTPOCHUA U KUBHCACATCIIbHOCTHU paCTHTeHLHOﬁ M JKUBOTHOM
KJICTKH; ACJIaThb BbIBOJbI H YMO3AaKIHOYCHHA HAa OCHOBE CPABHCHUS;
® BbIACIATH CYHICCTBCHHBIC IIPHU3HAKH ITPOLICCCOB obMeHa BCIICCTB U IPEBPALICHUA DHEPIHU B KIICTKC Yy Pa3HBIX I'PYHII KHUBBIX OPraHU3MOB;
YCTaHaBJIMBAaTh POJIb ACCUMHUIISIIMU U TUCCUMUIISILIMM B JKU3HCCATCIBHOCTH KIICTKH,

¢ BbLIJCIATH CYICCTBCHHBIC IIPU3HAKNW U PA3JIMYATh IO CXEMaM, OIMMCAHUAM WA I/I306pa)KeHI/I$[M CTaIuH KU3HCHHOI'O IIUKJIa KJICTKH, (I)EBLI MHUTO34,
STaIbl OMOCHHTE3a 66.]'[1(3., CcTaauu (I)OTOCI/IHTCSE[, CTAaJIU KJIETOYHOI'O JAbIXaHUSI,

® UCI0JIb30BAaTh METOJbl OMOIOTUYECKON HAYKH: CPAaBHUBATh OCOOEHHOCTH CTPOCHHUS )KMBOTHOM U PAaCTUTEIHHOW KJIETOK, HAOMI0JaTh U OMUCKHIBATH
JieNieHue TPOKAPUOTUYECKON U DYKapUOTHUECKOM KIIETOK; OOBACHATH PEe3yIbTaThl HAOIIOACHUS U CPAaBHEHUS,
® 3HAThH U COONIOIAThH MpaBUiIa pabOTH B KAOMHETE OMOJIOTHH;
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® HaxXOJWTh B Y4eOHOU, HAYYHO-TIOMYJIIPHOU nuTeparype, MHTepHEeT-pecypcax HHPOPMAIUIO O 3HAUEHUU MUHEPATBLHBIX BEIIECTB B KIETKE, O POJIH
(doTocuHTE3a B IpUpOIe, OPOPMIIATE €€ B BIIe TUCHbMEHHBIX COOOIIEHHM, TOKIAI0B, peepaTos;

®  AQHANU3UPOBAMb U OYEHUBAMb Yeledble U CMbICIO8ble YCMAHOBKU 8 CBOUX OeUCmEUsAX U NOCMYNKAX NO OMHOWEHUIO K 300pPO6blo C8OeMY U
OKPYAHCAIOWUX, NOCTEOCMBUS BIUAHUSL DaKMOPOE PUCKA HA 300PO6be UeN08eKd;

® OPUEHMUPOBAMbCS 8 CUCeMe MOPAIbHbIX HOPM U YEHHOCMel NO OMHOWEHUI) K 00beKmam MHCUsol npupoosl, cOOCMBEHHOM) 300p0O8bI0 U
300p06bI0 Opy2ux N00el (NPU3HAHUEe 8bICOKOU YEHHOCMU HCUSHU 80 6CeX ee NPOABIEeHUAX, IKOI02U4ecKoe CO3HAHUe, IMOYUOHATbHO-YEHHOCHHOE
OMHOUleHUe K 00beKmMam HCUgot npupoowl),

® Haxooums UHGpOpMaAYUlo no eonpocam obwel OUONO2UU 8 HAYYHO-NONYIAPHOU aumepamype, CReYudiu3upoS8aHHbX OUONOSUYECKUX CNO8APSX,
cnpasounuxax, nmepnem-pecypcax, ananuzuposams u oyeHusams ee, nepesooums U3 0OHoU Gopmbl 8 Opy2yio;

® co30asamb cobCcmeeHHble NUCbMEHHbLE U YCIHble COOOUeHUsL O COBPEMEHHBIX NPOOIeMax 8 obracmu OUOI02UU U OXPAHbL OKPYHCarowell cpeobl Ha
0CHOBE HeCKONbKUX UCMOYHUKO8 UHGOpMayUul, CONPO8o*COams 8biCMyNnieHue npe3eHmayuell, Y4umoléds 0cobeHHOCmuU ayOumopuu C8epCmHuUKos;

® pabomamb 6 cpynne CEePCMHUKO8 NpU peuleHul NO3HABAMENbHbIX 3a0ad, CEA3AHHBIX C MeopemudecKuMuU U Npakmudeckumu npoobiemamu
obnacmu MoneKyIaApHOU OUOI02UU, 2eHeMUKU, IKOI02UU, OUOMEXHONIO02UU, MEOUYUHbL U OXPAHbI OKpYdcaloujel cpeovl, NIAHUPO8ams CO8MECHHYIO
0esAmenbHOCMb, YUUMbl8amsb MHEHUe OKPYHCAIOUUX U A0eK8AMHO OYEeHU8AMb COOCMEEHHbLI 8KILAO 8 0esAmelbHOCMb 2PYNNbL.

MeTtanpeaMeTHbI€e Pe3yJabTAThI

PeryasituBubie YY/I:

CaMOCTOSITENILHO OTPEACIATh LIeTU CBOEro 00yueHus, CTaBUTh U (OPMYIUPOBATH AJIs ceOsl HOBBIE 33/1a4M B y4€0e U MO3HABATENbHOM JesITeN bHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MMO3HABATEILHON JESITENLHOCTH;

CaMOCTOSITENIBHO IJITAHUPOBATh MYTH JIOCTHXKEHUS 1eJield, B TOM YHCIie albTepHAaTUBHbIE, OCO3HAHHO BBIOMpaTh Hambosee 3(hdeKTUBHBIE CIIOCOOBI
pelieHrs yueOHbIX U MT03HABATENbHBIX 3a/1aY;

YMEHHE COOTHOCHUTH CBOM JACWUCTBUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBISATH KOHTPOJb CBOEH JAEATEIbHOCTH B MpOILECCE JOCTUKCHUS
pe3ynbTaTa, OnpenessaTh CrocoObl IEHCTBUI B paMKax MPEsIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBHS B COOTBETCTBHUHU C
W3MEHSIOIICICS CUTYallUeH;

YMEHHE OLIEHUBATh MPAaBUIHLHOCTD BBIMOIHEHHs y4eOHOU 3a1aun, COOCTBEHHBIE BOBMOYKHOCTH €€ pelleHus;

BIIaJICHHE OCHOBAMHU CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHSTHUS PEIIEHUH M OCYIIECTBIEHUS OCO3HAHHOTO BBIOOpa B y4eOHOW M MO3HaBAaTEIbHOU
JeSITeIbHOCTH.

Ilo3naBaTenbHble YY /I:

YMEHHE ONpENENATh MOHATHS, CO37aBaTh OOOOIIEHHUS, yCTaHABIMBATh AHAJIOTHH, KIAaCCHU(PHUIMPOBATh, CAMOCTOATEIBHO BHIOMpATh OCHOBAHUS U
KpUTEpUHU JUTsl KIaccu(pUKaliy, ycTaHaBIUBATh IPUUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYKICHHUE, YMO3aKIIOUeHHE (MHIYKTUBHOE,
JIeIyKTUBHOE U 110 aHAJIOTHUH) U JIeNIaTh BBIBO/IBI,

yYMEHHE CO3/1aBaTh, MPUMEHSTH U IPEOOPa30BbIBATH 3HAKH U CUMBOJIBI, MOJICTH M CXEMBI JJIs pellieHHs y9eOHBIX M MO3HABATEIbHBIX 33/1a4;
CMBICIIOBOE UTCHHE.

Kommynukarususbie YY /I

YMEHHE OpPraHH30BBIBATH y4eOHOE COTPYAHUYECTBO M COBMECTHYIO NIESITEILHOCTh C YYUTENIEM M CBEPCTHUKAMHU; paldoTaTh WHAMBHUIYAIbHO U B
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TpyIme: HaxoOuTh OOIIee pemieHHue W paspemiarh KOH(IMKTHI Ha OCHOBE COTJIACOBAaHHUS MO3WIMKA M y4€ra HHTEpEecoB; (OpPMYIHUPOBATH,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

YMEHHE OCO3HAHHO HCIIOJIb30BaTh PEYEBbIE CPEJICTBA B COOTBETCTBUM C 3a/adyeil KOMMYHUKALIMM JJI BBIPAXKEHUS CBOUX UYBCTB, MBbICIEH U
NOTPeOHOCTEH; MIIAHUPOBAHUS U PETYISLIUU CBOCH IEATENIbHOCTH; BIIAJICHUE YCTHON M MMChbMEHHOU PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOM Peyvbio;
¢dbopMuUpoBaHHE W pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HWCHOJB30BAaHUS HWH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TexHojoruid (mamee WMKT-
KOMIIETCHIINH);

(bopMUpOBaHHE U PA3BUTHE IKOJOTHUECKOTO MBIIUICHHUS, YMEHHUE PUMEHSTh €r0 B MO3HABATEIBHON, KOMMYHHUKATHBHOH, COIIMAILHON NPAKTUKE M
npodecCuoHANIBHOM OPUEHTAIIHH.

JInyHOCTHBIE pPe3yIbTaThI:

(hopMHUpOBaHHE OTBETCTBEHHOI'O OTHOLIEHHS K YUE€HHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIUXCsl K CaMOPa3BUTHIO U CaMOOOpPa30BaHUIO Ha OCHOBE
MOTHBAIlMM K OOYYEHHUIO U TO3HAHHIO, OCO3HAHHOMY BBIOOpPY M MOCTPOEHHUIO JalbHEWIIEeN WHIMBUIyalbHOW TpaeKkTopuu oOpa3oBaHHs Ha 0aze
OpUEHTUPOBKHU B MUpE mpodeccuil U MpopecCUOHANBHBIX MPEANOYTEHUHN, ¢ YYETOM YCTOWYMBBIX MMO3HABATEIbHBIX MHTEPECOB, a TaK)Ke Ha OCHOBE
(hopMHUpOBaHMS YBAXKUTEILHOTO OTHOLIEHUS K TPYy, Pa3BUTHS OTbITA YYACTUS B COIIMAILHO 3HAUUMOM TPYIIE;

(¢bopMHUpOBaHHE IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd M OOIIECTBEHHOM MpPaKTHKH,
YUUTBIBAIOIIETO COLUANIbHOE, KYyJIbTYPHOE, S3bIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOTO MHPa;

pa3BUTHE MOPAJIBHOIO CO3HAHHWS M KOMIIETEHTHOCTH B pEIIEHWH MOpaJbHBIX MPOOJEeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (opmupoBaHue
HPABCTBEHHBIX YYBCTB M HPABCTBEHHOIO MOBEJCHHS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHBIM MOCTYIKAM;

(dopMupoBaHHE KOMMYHUKAaTUBHOM KOMIETEHTHOCTH B OOLIEHMH U COTPYJHMUYECTBE CO CBEPCTHHUKAMH, AETbMH CTaplIero M MJIAJLIEr0 BO3pacTa,
B3pPOCIIBIMH B IIpoliecce 00pa30BaTEIbHON, OOIECTBEHHO MOJIE3HOM, y4eOHO-HCCIE0BATENbCKOM, TBOPUECKON U APYrUX BUAOB AEATEIBHOCTH;
(dhopmMupoBaHHE IICHHOCTH 3J0POBOTO M 0€301MacHOTO 00pasa KU3HU;

(GopMHUpPOBaHHE OCHOB 3KOJIOTMYECKOM KyJIbTYpbl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOIO MBIIUICHUS, pa3BUTHE OIBITA
9KOJIOTUYECKU OPUEHTUPOBAHHOHN peduIeKCHBHO-OLICHOYHOM U MPAKTUYECKOW AEATEIbHOCTU B )KU3HEHHBIX CUTYaLUAX

5 | L Muorooopasue | Komo. CtpoeHue, yHKIHH U pa3HooOpa3ue KJaeToK. | OnpenensaTe OTIIMYUTEIbHbIE IPU3HAKU KIIETOK
KJIETOK. JyKapHuoThbl H NPpoKapuoThl. O6001IeHNEe MIPOKAPUOT U DYKAPHOT.
JlabopaTopHas paHee u3y4eHHOro marepuaia. MHorooOpasue [TpuBOIUTH IPUMEPHI OPraHU3MOB MIPOKAPUOT U
paGora Ne 1 THUIIOB KJIETOK: CBOOOTHOXKUBYILUE U 3YKapHoT.
«Mmnoroo0pa3 o0pasyromue TKaHu, IPOKAPUOTHI, 3YKapHOTHI. XapakTepu3oBaTh CylIECTBEHHbIC TPU3HAKU
He KJIeTOK Ponp yu€HBIX B U3y4EHUU KIETKU KU3ZHEJEATEIIbHOCTH CBOOOTHOKUBYIIEH KISTKH U
IYKAPHOT. KJIETKH, BXOJSIEH B COCTaB TKaHHU.
CpaBHeHue Ha3piBaTh MMEHA yUEHBIX, IOJIOKUBLINX HAYAJIO
PACTHTEJBbHBIX W3YYEHUIO KIIETKH.
U JKMBOTHBIX CpaBHUBATH CTPOEHHUE PACTUTEIBHBIX U JKUBOTHBIX
KJIETOK» KJIETOK.

DUKCHPOBATH PE3YAbTAThl HAOIIOJCHUHN U JIeNIaTh
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BBIBO/BI.
CobumoiaTh ipaBmiia paboTHl B KaOWHETE, 0OpaIeHHs
¢ JIabopaTOpHBIM 000PYAOBAHUEM

6. Xumuueckue | Komo. Xumuyeckuii cocrab kjieTtkn. O0oOuieHue Paznuuath 1 Ha3bIBaTh OCHOBHBIE HEOPTaHUUECKUE
BelllecTBa B panee uzydeHHoro marepuaia. OcodeHHOCTH BEIIECTBA KIECTKH.
KJIeTKe XUMHYECKOTO COCTaBa KUBOW KIETKH U €TO OOBsCHATH (PYHKIIMH BOJBI 1 MUHEPAILHBIX BELIECTB
CXOJICTBO Y Pa3HBIX THUIIOB KJIETOK. B KJICTKE.
Heopranudeckue BemecTBa KICTKH. CpaBHHBAaTh XUMHUYECKUN COCTAB KIIETOK KHBBIX
ConeprxaHuie BOJIbl, MUHEPAIBHBIX COJICH B OPraHW3MOB U TeJl H&KUBOW TPUPOIBI, IeTaTh
KJIeTKe U opranusMe. Mx GpyHkmmm B BBIBO/IBI
KHU3HEIEATSILHOCTH KIIETKH
7. Xumnueckue | Komo. Xumuyeckuii cocras kjieTtku. O0oOuieHue Pa3znuyarh 1 Ha3pIBaTh OCHOBHBIE OPraHUYECKUE
BelllecTBa B paHee u3ydeHHoro marepuaia. OcoOeHHOCTH BEIIECTBA KICTKH.
KJIeTKe XHUMHYECKOTO COCTaBa KUBOW KIETKH U €TO OOBsicHATh QyHKIIMHA OEJIKOB, YIIIEBOIOB, TUMHIOB U
CXOJICTBO Y Pa3HBIX THUIIOB KJIIETOK. HYKJICMHOBBIX KUCIIOT B KJIETKE.
Oprannyeckue Bemecrsa Ki1eTku. Conepkanne | CpaBHHBATh XMMHYECKHH COCTAB KJIETOK JKUBBIX
YTJIEBOJIOB, JIMIIUJIOB, OEJIKOB B KJIETKE U OpPraHU3MOB U TeJl HEKUBOW IPUPObI, J€IaTh
opranusMe. Mx QpyHKIMM B KU3HEACATEIBHOCTH | BBIBOJbI
KJIIETKH
8. Crpoenue Kowm6. Crtpoenune ki1eTok. CTpyKTypHBIE YaCTH PaznuuaTh OCHOBHBIEC YAaCTH KJIETKH.
KJIETKH KJIETKU: MeMOpaHa, SApo, [IUToIIa3Ma ¢ Ha3piBaTh 1 00BACHATH CYIIECTBEHHBIE IPU3HAKU
OpPraHOMJIaMH U BKIIFOUYEHUSMU BCEX YacCTeH KIETKH.
CpaBHMBaTh 0COOEHHOCTH KJIETOK PACTEHUH 1
KUBOTHBIX
9. Opranonabt Komo. CrpoeHue kJjeTok. MeMOpaHHbIE U Bbienate 1 Ha3bIBaTh CyIIECTBEHHbIE IPU3HAKU
KJIETKHU U UX HeMeMOpaHHbIE€ OPraHOUIbI, OTIMYUTEIIbHbIE CTPOEHUS OPraHOUIOB.
pyHKIAH 0COOEHHOCTH UX CTPOEHUS U QYHKLIUU PaznuuaTh opraHouibl KJIIETKH Ha PUCYHKE yueOHHUKa.
OOBsACHATH PYHKIMU OTJEIBHBIX OPraHOUIOB B
AKHU3HEIEATEIbHOCTU PACTUTEIIBHOM U )KUBOTHOM
KJIETOK
10. Oomen Komo. OO0OMeH BelecTB U IPEeBPAllleHUs JHEPTHH B OnpenensTs NOHIATHE «OOMEH BELIECTBY.
BellecTB — KJIeTKe. JHepreTH4ecKii M NIacTHYeCKHUii VYcraHaBaMBaTh pa3inune MOHATHH «aCCUMMIISALIS U
OCHOBA oomeH. [TonsaTne 06 oOMeHe BelecTB Kak «TUCCUMUIISILIAS.
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CyLIeCTBOBAHM COBOKYITHOCTH OMOXUMHYECKUX PEaKLUH, XapakTepr3oBaTh U CPAaBHUBATh POJIb ACCUMMWJISALIUU U
sl KJIETKH o0ecTeynBaroInX KUZHEIEATEIbHOCTD KICTKU. | AUCCUMIIISAIUY B KU3HEEATEILHOCTH KIICTKH, eNaTh
3HaueHUE ACCUMUIISIUMN U JUCCUMMIALIUU B BBIBOJIbI HA OCHOBE cpaBHEeHUsA. OOBSICHATH posib ATO
KJeTKe. PaBHOBECHE SHEPreTH4ecKOro KaK YHUBEPCAJIbHOTO MEPEHOCUYNKA U HAKOTIUTES
COCTOSIHUS KJIETKH — oOecrieueHue eé SHEPIHUH.
HOPMAaJIbHOTO (DYHKITMOHUPOBAHUS XapakTepu30BaTh SJHEPreTUUECKOE 3HaUeHHE 0OMEHa
BELIECTB JIJIsl KIIETKU U OpraHu3ma
11. | 7. Buocuures Komo0. OO0OMeH BellleCcTB U NpeBpPallleHUs] JHEPTUH B Onpenensts NoHATHE «OMOCHHTE3 Oenkay». Boiaensars
Oeka B kierke. [lnacrnuecknii o6men. buocunres Y Ha3bIBaTh OCHOBHBIX YUaCTHUKOB OMOCHHTE3a Oerka
JKHBOM KJIeTKe 0eaxoB. I'en, renernueckuii koa. [lousarue o B KJICTKE.
OuocuHTe3e. JTanbl CUHTE3a OeJKa B KIIETKE. Paznuuath 1 xapakrepu3oBaTh 3Tallbl OMOCUHTE3A
Ponb HyKII€HMHOBBIX KHCTIOT U pUOOCOM B Oernka B KJIETKE
O6uocuHTe3€e OEITKOB
12. | 8. Buocunres Komo. OO0MeH BellleCTB U IpeBPallleHUs] SJHEPTUH B Omnpenensts noHsTue «poTocuHTe3». CpaBHUBATH
yIJ1eBOJ10B — kierke. [lnacruuecknii ooMeH. @oTocuHTe3. | cTaAUU (POTOCHHTE3A, JIENIaTh BBIBOJIbI HA OCHOBE
¢orocunTe3 [TonsiTie o poTocHHTE3E KaK MpOLEcce CO3JaHus | CpaBHEHUSI.
YTJIEBOJOB B KHBOU KJeTke. J[Be cTaauun XapakTepru3oBaTh 3HaUCHUE (DOTOCUHTE3A TSI
(hoToCcuHTE3a: CBETOBAsI U TEMHOBAs. Y CIIOBUS pacTUTEIbHON KJIETKU U IPUPOJIBI B LIETIOM
MpoTeKaHus (POTOCHHTE3a U €ro 3HaUCHUE IS
TIPUPOIbI
13. | 9. O6ecneuenne | Kom0. OO0MeH BeleCTB M NPeBPaIlllCeHUs] IHEPTUH B Onpenenarb NOHATHE KKIETOYHOE JbIXaHUE.
KJIETOK KJIeTKe. JHepreTuyeckuit oomeH. [lonstue o CpaBHMBATh CTa UM KJIETOYHOIO JbIXaHUS U JIENaTh
Hepruei KJIETOYHOM JIbIXaHUH KakK O Mpolecce BBIBO/IBI.
obecrnieueHus kieTku sHeprueil. Craguu XapakTepu30BaTh 3HAUEHUE KIETOYHOTO JbIXaHUS
KJIETOYHOTO JIBIXaHUs: OECKUCIOPOaHAS JUIS KJIIETKU U OpraHu3Ma.
(dbepMeHTaTHUBHAS, WM TTUKOJIN3) U BBISIBIATE CXOACTBO U pa3nuyue AbIXaHUS U (POTOCUHTE3A
KUCIOpoiHasA. POl MUTOXOHIpHIA B KIIETOUHOM
JIBIXaHUH
14. | 10. | Pasmuoxenue | KowmoO. 7Ku3HeHHDBIH IUKJI KJIEeTKH: HHTepdasa u XapakTepu30BaTh 3HAUEHUE PA3MHOKEHUS KIIETKU.
KJICTKH U eé MuTo3. ComaTtudeckue KiaeTku. JKuznennole | CpaBHHUBATH JICJICHUE KIETKU IPOKAPUOT U dyKapHUOT,
JKH3HEHHbIT HMKJIbI Y PA3HBIX TPy OPraHU3MOB. JIEJIaTh BBIBOJIBI HA OCHOBE CPABHEHHS.
HHUKJL. PazMmHOXeHMe KIeTKH MyTéM AeneHus — obuiee | OnpenensiTh MOHATHS «MUTO3» U «KJIETOUHBIA ITUKID».
Jlabopamopua CBOMCTBO KJIETOK OJJHOKJIETOUHBIX U OOBACHATH MEXaHU3M PACHpPECTICHUS
A paboma Ne 2 MHOTOKJIETOYHBIX Oprann3MoB. Kiierounoe HACJICICTBEHHOT'O MaTepHraja Mexay ABYMs
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«PaccmarpuBaH
ue
MHKponpenapar
OB C
JENAIAMUCS
KJIETKaMM»

JICJICHUE Y IPOKAPHUOT — ACJICHNE KIIETKU HaJBOE.
[enenue knetku y sykapuot. Muro3. ®azbl
MUTO3a. JKU3HEHHBIN UKIT KIETKU: HHTep(dasa,
MUTO3. Pa3nesienne KIeToyHoro coaepKkumoro
Ha JIB€ JOYEPHUE KIIETKU.

JOYEPHUMH KIIETKAMHU y IPOKAPUOT U FYKAPHUOT.
HaspIBarh 1 XapakTepru30BaTh CTaIMN KJICTOYHOTO [IUKJIA.
Ha6JIIOIlaTI> " OITUCBIBATH ACIAIINCCS KIICTKU 110
TOTOBBIM MUKpOIIpETIapaTam.

OUKCHPOBATH PE3yAbTAThl HAOIIOJICHUH,
(GopMynupoBaTh BHIBOBI.

CoOmronats paBuia paboTsl B KaOUHETE, 0OpaleHus
¢ 1a0b0paTOpHBIM 000PYAOBAaHUEM

15.

11.

O0001IEHNE U
cucreMaTH3al
Hsl 3HAHUH 10
TeMme
«3akoHOMEpHO
CTH KM3HH Ha
KJIETOYHOM
YPOBHeE»

OC+K

Oco0OeHHOCTH CTPOEHHS NPOKAPUOTUYECKUX U
J9yKapUOTHYECKUX  KIETOK,  OTJIMYUTENIbHbIE
NpU3HAakKU  OakTepHallbHOM,  PacTUTEIbHOMH,
KUBOTHOM, rpUOHOM KIJIETOK;

B3alMOCBSI3 MEXIy OCOOEHHOCTSIMU CTPOEHUSI U
(YHKIMSAMHM OPraHOWOB KJIETKH; CYIIIECTBEHHbIE
MIPU3HAKN COMAaTHUYECKUX U MOJIOBBIX KIJIETOK;
XUMHUYECKUA COCTaB Tl KUBOWM W HEKHBOU
IIPUPOBI, 0COOEHHOCTH CTPOECHUS U
KU3HEJCATCIBHOCTH PACTUTEIBbHOW U )KMBOTHOU
KIIETKU;

CYIIECTBEHHbIE MPHU3HAKM IIPOLIECCOB OOMEHA
BEUICCTB U IPEBPAILCHUS DHEPIHMM B KIETKE Y
pPa3sHBIX TIpPYyNIl JKUBBIX OPraHU3MOB; pOJb
aCCUMWIALIUH u JUCCUMMJIALIUU B
AKHU3HEIEATEIbHOCTU KJIETKH; OMOCHHTE3 Oelka,
craguu  (OTOCHHTE3a, CTaJUM  KJIETOYHOTO
JbIXaHHUS;

CTa I KU3HEHHOTO IIMKJIA KJIETKY, (ha3bl MUTO3a.

XapakTepru30BaTh CYIIECTBEHHBIE TPU3HAKU
BOKHEUIIMX MPOLIECCOB KU3HEIEATEIIbHOCTH KIIETKHU.
Hcnons3oBaTh HHPOPMAIIMOHHBIE PECYPCHI IS
MOJTOTOBKU MPE3CHTAINI B COOOIIEHUH TT0
Marepuaiam TEMBI.

OTBeYaTh Ha UTOTOBBIE BOMPOCHI

Tema 3. 3aKOHOMEPHOCTH KU3HU HA OPraHU3MEeHHOM ypoBHe — 20 yac.

IIpenmeTHble pe3yabTaThl:

OakTepuil, BUPYCOB, pACTCHHIA, TPUOOB, JTUIIAWHUKOB, )KUBOTHBIX;

KJICTKHU, (ba3I>I Meﬁ03a, Pa3MHOKCHME BUPYCOB;

BBIICIATh CYHMICCTBCHHBIC IPHU3HAKHW CTPOCHUA U KHU3HCACATCIBHOCTU OPraHU3MOB, IMPUHALJICKAIIMM K PA3HBIM LapCTBaAM JKHUBOH IIPUPOIBI.
pa3jiniaTth 110 CXeMam, OITMCAaHUAM WA I/1306pa)KeHI/I$IM OpraHbl paCTeHHﬁ, OpraHbl U CUCTCMBI OPT'aHOB JKUBOTHBIX, MYKXCKHEC U )KCHCKHUC I10JIOBBIC

PACKPLIBATL POJIb 6aKTepHI>’I, paCTCHHﬁ, FpI/I6OB, HHmaﬁHHKOB, JKUBOTHBIX B TPHUPOAC U KH3HHU YCJIOBCKdA, 3HAYUCHHUC OMOJIOTHYECKOTO
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pa3HooOpa3us U coxpaHeHus onocgepsi;

® BBIABIITH OTJIMYUTEIIBHBIC IPU3HAKH OpPraHU3Ma YeJIOBeKa U KUBOTHBIX, MOJIOBOTO M OECIOJIOT0 pa3MHOKEHUS, Pa3BUTHSI )KUBOTHBIX OPraHU3MOB
C TIpeBpalieHneM 1 0e3 MpeBpaleHusi, HaCIEICTBEHHOCTH U M3MEHUYUBOCTH, HACIIEICTBEHHON U HEHACIIEICTBEHHON M3MEHYHBOCTH; I€1aTh BEIBOIBI U
YMO3aKIJIIOYCHHUsI HA OCHOBE CPAaBHEHUS,

® OOBSCHATH OOIIHOCTH MPOUCXOXKJICHHUS U SBOJIIOIMU OPTraHMU3MOB Ha OCHOBE COTIOCTABIICHHSI OCOOCHHOCTEH MX CTPOCHHS U (PYHKIIMOHUPOBAHHMS;
YCIIOKHEHHUSI )KUBBIX OPraHU3MOB B IPOLIECCE IBOJIOIIHH;

® OCYHIECTBIATHh KIACCU(PHUKAIMIO OUOJIOTUYECKHX OOBEKTOB HA OCHOBE OIPENENICHUS MX MPHHAMICKHOCTH K ONPEACICHHON CHCTEMAaTH4eCKON
rpymrne (Ha IpuMepe PacTeHUI U )KUBOTHBIX THIIA XOPAOBbIE);

® OOBSCHATH MEXaHW3MBI HACIEICTBEHHOCTH 1 N3MEHYHBOCTH, BOSHUKHOBEHUS IIPHCIIOCOOJICHHOCTH;

® apryMEHTHPOBAaTh, PUBOJUTH J0KA3aTEIbCTBA 3aBUCUMOCTH 37I0POBbSI YEJIOBEKA OT COCTOSIHHUS OKPY)KAIOILIEH Cpeibl; HEOOXOIMMOCTH 3alllUThI
OKpY’Karolllel Cpeibl OT MyTareHHbIX (PaKTOpPOB;

® JICIIOJIb30BaTh METOJBI OMOJIOTWYECKON HayKH: HaONOAAaTh W OIMUCHIBATH MPOSIBICHUE HACIEIACTBEHHBIX M HEHACJICICTBEHHBIX NPU3HAKOB Y
pacTeHmii; CTaBUTh OMOJOTHYECKHIE IKCTIEPUMEHTBI U OOBSCHAThH UX PE3yJIbTATHI,

® 3HATh U COONIOATh IIpaBuIia pabOTHI B KaOMHETE OMOJIOTHH.

® HaxXOJUTh B y4eOHOW, HAYYHO-TIOMYIISIPHOH JuTeparype, MHTepHeT-pecypcax WHGOPMAIHIO O 3HAUYCHUH B TIPUPOJIC M KU3HHU YEJIOBEKa BUPYCOB,
OakTepuii, BEreTaTUBHOTO Pa3MHOKEHUS, IPUOOB U JIMIIANHUKOB, Pa3IMUHBIX )KUBOTHBIX, O(OPMIIATH €€ B BUJIE MUCbMEHHBIX COOOLICHUH, JOKIA0B,
pedepaTos;

®  QHATU3UPOBAMb U OYEHUBAMb YeNegble U CMbICIO8ble YCMAHOBKU 8 CEOUX OeUCMBUAX U NOCMYNKAX NO OMHOWEHUIO K 300pP08bl0 CB0eMY U
OKPYIHCAIOWUX, NOCIEOCMBUSA GUAHUS hAKMOPOE PUCKA HA 300POBbE UEN0BEKA,

® OpUEHMUPOBAMbBCS 8 CUCmeMe MOPATbHbIX HOPM U YEHHOCmel N0 OMHOWEHUIO K OOBbeKmam JHCUBOU Npupoobl, COOCMBEHHOM) 300pO8bI0 U
300p06bI0 Opyaux ar0oel (NpusHaHue GblCOKOU YEHHOCMU JHCUSHU 80 8CeX ee NPOSGIEeHUAX, IKOJI02UYECKOe CO3HAHUE, IMOYUOHANLHO-YEHHOCHOE
OMHOUEHUE K 00BEeKMAaM HCUBOU NPUPOObL),

® HaxoOoums uH@opmayuro no eonpocam oobweu OuonoUU 8 HAYYHO-NONYIAPHOU Jumepamype, Cneyuaiu3upo8aHHblX OUOIO2UYECKUX CNOBAPSX,
cnpasounuxax, Humepnem pecypcax, ananu3uposams u OYyeHueamy ee, nepesooums u3 00HOU hopmbl 8 Opy2yio;

® co3z0asamv coOCmMBEeHHbIE NUCLMENHbIE U YCIHblIE COOOUeHUs O COBPEMEHNbIX npobiemax 8 obaacmu O6UOIO2UU U OXPAHbL OKpYdHcarowell cpeobl Ha
OCHOB€ HeCKOIbKUX UCTOYHUKO8 UHGOPMAYUU, CONPOBOACOAMb BbICMYNIIEHUEe NPe3eHmayuell, y4umuléas 0CoOOeHHOCMU ayOUmopuy c8epCmHUKo8;

® pabomamv 6 cpynne CEEPCMHUKO8 NpU peulenuu NO3HABAMENbHbIX 3a0ai CEA3AHHbIX C MeopemuyecKumMu U NPpakmuyecKumu npooremamu 6
obnacmu MONeKyIApHOU OUONO2UlU, SeHeMUKU, IKOA02UU, DUOMEXHOI02UU, MEeOUYUHbL U OXPAaHbl OKpYdlcaloujeli cpeobl, NIAHUPOBAmMsb COBMECMHYIO
0esamenbHOCb, YYUMbleams MHEHUe OKPYIHCAIOUWUX U A0eK8AMHO OYeHUBAMb COOCMBEHHbIIL 6KIAO0 8 0esIMeNbHOCMb 2PYNNbL.

MertanpeaMeTHble pe3yJabTaThl

PeryasituBubie YY/I:

CaMOCTOSITEJILHO OINPEJENATh eI CBOEro 00y4eHus, CTaBUTh U (OPMYIUPOBATH il ceOs HOBbIE 3a/1aud B y4€0e U MM03HABaTEIbHOMN JesITeNbHOCTH,
pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH MM03HABATEIbHOM 1EATEIbHOCTH;

CaMOCTOSITEJILHO TUIAHUPOBATh MYTH JIOCTMIKEHHUS IIeJIel, B TOM YHMCIIe aJlbTepHAaTHBHbIE, OCO3HAHHO BHIOMpaTh Hambosee F3PPeKTUBHbIE COCOOBI
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penieHus yueOHbBIX U MM03HABATEIBHBIX 33/1aY;

YMEHUE COOTHOCUTH CBOM JCHCTBUS C IUJIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOEH JACSITEIBHOCTH B IPOILIECCE JTOCTUKEHUS
pe3yibTaTa, ONpeneisaTh cocoObl IEHCTBUI B paMKax MPEJIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JEMCTBUS B COOTBETCTBUHU C
W3MEHSIOIICICS CUTYallue;

YMEHHE OLIEHUBATh MPABHILHOCTD BHITIOJTHEHHS YUeOHOM 3a/1aui, COOCTBEHHBIC BO3MOXHOCTH €€ PEIICHHUS;

BJIaJICHUE OCHOBAaMHU CaMOKOHTPOJISI, CAMOOIIEHKH, MPUHSATHS PEIICHUH U OCYIIECTBJICHHUS OCO3HAHHOTO BbIOOpa B Y4EOHOW M IO3HABATEIIHHOU
NEeSITEBHOCTH.

ITo3naBaTtenbublie YY /I:

YMEHHUE ONpPEAeNATh MOHATUS, CO3/1aBaTh OOOOIIEHHUs, YCTaHABJIMBATH AHAJIOTHH, KJIACCU(PHUIIMPOBATh, CAMOCTOSATEIBHO BHIOMpPATh OCHOBAHUS U
KpUTEPUH IS KIIacCU(DUKAIINH, YCTaHABIUBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTD JIOTHUECKOE PaCCyKJEeHNE, YMO3aKITIOUeHHE (MHIYKTUBHOE,
JNEAYKTUBHOE Y TIO aHAJIOTHH) U JIENIaTh BHIBO/IBI;

yYMEHHUE CO3/1aBaTh, MPUMEHSTh U MPE0OPa30BHIBATh 3HAKH U CUMBOJIbI, MOJICJIM M CXEMBI JIJISl PEIICHHs YIEOHBIX M TIO3HABATEIbHBIX 33/1a4;
CMBICJIOBOE UTCHHUE.

KommyHnukaruBubie YY/I:

yMEHHE OpPraHU30BBIBATh Y4Y€OHOE COTPYTHHUYECTBO W COBMECTHYIO ACSITEIBHOCTh C YUHUTEJIEM M CBEPCTHHUKAMH; padoTaTh WHIWUBUIYaTbHO U B
Tpynme: HaxoJWTh oOIee pelmieHre HW pa3pemarsh KOH(IMKTHI Ha OCHOBE COIVIACOBAHUS MO3WIMA W ydé€Tra HHTEpecoB; (OPMYIUPOBATH,
apryMEHTUPOBaTh U OTCTAUBAaTh CBOE MHEHHUE;

YMEHHE OCO3HAaHHO HCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBMU C 33Ja4€il KOMMYHUKAIlMW JJIs BBIPAKEHHS CBOUX YYBCTB, MBICIEH U
MOTPEOHOCTEH; TITITAHUPOBAHUS U PETYJISAIIUNA CBOCH NIEATETLHOCTH; BIIAJICHUE YCTHONW U TUCbMEHHON PEUbl0, MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;
¢dbopMHUpoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH MCIMOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHonoruil (manee WKT-
KOMIICTCHIIHNH);

(dbopMHUpOBaHHE U PA3BUTHE SKOJIOTMUECKOTO MBIIUICHUS, YMEHHUE MPUMEHSATh €ro B MO3HABATEIbHOM, KOMMYHUKATUBHOM, COIIMAIbHON MpPAaKTHUKE U
npodeccruoHalIbHON OPUEHTALINY.

JInYHOCTHBIE Pe3yJIbTATHI:

(dhopMHpOBaHKHE OTBETCTBEHHOT'O OTHOUIECHUS K YUE€HHIO, TOTOBHOCTH U CIIOCOOHOCTH 00y4aroluXcs K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIlMM K OOYYEHHMIO W TO3HAHUIO, OCO3HAHHOMY BBIOOPY M TMOCTPOCHHIO JallbHEWIeH WHAMBHUIYaJbHOW TpaeKTopuu 0Opa3oBaHus Ha 0aze
OPUEHTHUPOBKHU B MUpE mnpodeccuii U MpoPecCUOHANBHBIX MPEANOYTCHHA, ¢ YUETOM yCTOMYMBBIX MO3HABATENbHBIX HWHTEPECOB, a TAaK)KE HA OCHOBE
(dhopMHUPOBaHUS YBRXKUTEIHLHOTO OTHOILIEHUS K TPYY, PA3BUTHS OTBITA YYACTHS B COIIMAILHO 3HAYUMOM TPYIIE;

(dbopMHUpOBaHHE IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKM M OOIIECTBEHHOW MPAKTUKH,
YUUTBIBAIOIIETO COIUANBHOE, KYIbTYPHOE, S3bIKOBOE, JYXOBHOE MHOT000Opa3re COBPEMEHHOTO MUPA;

pa3BUTHE MOPAJIBHOTO CO3HAHHS M KOMIIETEHTHOCTH B pEIICHWH MOpPAJbHBIX MpOOJEeM Ha OCHOBE JMYHOCTHOTO BBIOOpa, (opmupoBaHue
HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEACHUS, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYIIKAM;

(dbopMHUpOBaHHE KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIICHHHM W COTPYAHMYECTBE CO CBEPCTHHUKAMHM, AETbMH CTapIIero W MIAAIIero BO3pacTa,
B3POCJIBIMH B IpoIiecce 00pa30BaTENbHOI, 00IIECTBEHHO MOJIE3HOH, YueOHO-UCCIIe0BATEIHCKOM, TBOPUECKOM U JPYTUX BUAOB NESITEILHOCTH,
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(dbopMupoBaHHE IEHHOCTH 3J0POBOTO U OE30MIACHOTO 00pa3a )KU3HU;
(hOpMHPOBAHHE OCHOB AKOJIOTHYECKOW KYIbTYpPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIUICHUS, Pa3BUTHE OIBITA
9KOJIOTHYECKHA OPUCHTUPOBAHHOU PEIICKCHBHO-OIICHOYHOW U IPAKTHYECKON JEATCILHOCTH B )KU3HEHHBIX CUTYAIUSX,

1. Opranusm — Hos. Cucrema oprannveckoro mupa. llapcrsa O060CHOBBIBaTh OTHECEHUE KUBOIO OpraHu3Ma K
OTKpbITasi JKUBOM Mpupoabl. OpraHusM Kak >KUBas Ouocucreme.
KUBASsI cucrema. KOMIIOHEHTBI CUCTEMBI, UX Boiaensats cyniecTBeHHbIE TPU3HAKU OMOCUCTEMBI
cucremMa B3alMO/IeiicTBHE, 0OecneunBarolee «Opranu3m»: 0OMeH BEIIECTB U IPEBPALCHUS
(0uocucrema) LIETTOCTHOCTh OMOCUCTEMBI «OPTAHU3M. SHEPIruu, MUTAHUE, AbIXaHUE, TPAHCIIOPT BEIIECTB,
Perymnsus npoueccos B Ouocucreme CBSI3U C BHEIIIHEH CPEeIoN.
OOBACHATD LIENTOCTHOCTh U OTKPHITOCTH OMOCUCTEMBI.
XapakTepru3oBaTh CHOCOOHOCTh OMOCHUCTEMBI K
PEryJSINU MPOLIECCOB KU3HEIESTEIIbHOCTH
16. | 2. Bbakrepun n Kom6. Bbakrepun. MHoroo0pa3ue 6akrepuii. BoiaensTe cyliecTBeHHbIE TPU3HAKU OAKTepui,
BHPYChI Bakrepun-Bo30oyauresu 3adoneBanuii. PoJib [IMaHOOAKTEPHI U BUPYCOB.
0axkTepuil B NPUPOAHBIX cO001IECTBAX OOBACHATH (Ha KOHKPETHBIX TPUMEpaX) CTPOCHHE U
(3xocucremax). Paznoobpasue ¢popm 3HaUYCHHUE OaKTEepUi, TMaHOOAKTEPHI U BUPYCOB.
OpraHU3MOB: OJTHOKJIETOUHBIE, MHOTOKJIETOUHbIe | PaccMaTpuBaTh U 0OBSACHATH IO PUCYHKY yueOHUKA
1 HEKJIeTOYHbIe. bakTepuu Kak OJTHOKJIETOYHbIE | MpOIlecC MPOHUKHOBEHUS BUpYCa B KJIETKY U €ro
JOsIIEpHBIE OpraHU3Mbl. BUpychl Kak Pa3MHOXKEHUSL.
HekJieTouHas opMma sku3HU. OTINYUTENbHbIE [TpuBoUTH IpUMEpPHI 3a00JIEBaHUH, BHI3BIBAEMBIX
0COOEHHOCTH OaKkTepuil U BUPYCOB. 3HaUCHHE OaxkTepusMU U BUpYyCaMu
OakTepuil U BUPYCOB B PUPOJIE
17. | 3. Pacturenbubr | KoMoO. Pactenus. [Ipouecceol ku3HeAeATEIbLHOCTH. Briaensate 1 00001aTh CylecTBEHHbIE TPU3HAKU

i OpraHmsm u
ero
0COOCHHOCTH

PocTt, pa3ButHe 1 pa3MHokeHue. [ 1aBHbIE
CBOMCTBA pacTeHHIi: aBTOTPOHOCTb,
HECTMIOCOOHOCTh K aKTUBHOMY MEpPEABUKECHHUIO,
pa3MeIieHre OCHOBHBIX YacTel — KOPHS U
nobera — B IBYX pa3HbIX cpegax. OcobeHHOCTH
pacTUTEIHHON KIETKU: TPUHAJIEKHOCTD K
9yKapuoTaMm, HaJl4ue KJIECTOYHON CTeHKH,
IUTACTU]] M KPYIHBIX Bakyousiel. CriocoOsl
pPa3MHOKEHHUS PacTeHUI: TIOJIOBOE U Oecroioe.
OCo0GeHHOCTH TI0JI0BOTO PA3MHOKEHHUSL.

Tunsl 6ecronoro pa3MHOKEHUS: BEr€TaTUBHOE,

pacTeHUI U PaCTUTEIbHON KJIETKH.
XapakTepru3oBaTh 0COOEHHOCTH IIPOIIECCOB
JKU3ZHENEATEIbHOCTH PACTCHUN: TUTAHUS, TbIXaHHUs,
dboTocuHTE3a, pa3MHOKECHHS.

CpaBHUBATh 3HaYEHHE MOJIOBOTO M OECTIOIOT0
CIIOCOOOB Pa3MHOKEHUSI PACTEHUH, JIeIaTh BHIBOIbI
HAa OCHOBE CPaBHEHHUSI.

OOBACHATH POJb PA3NUYHBIX PACTCHHH B KU3HU
YeJI0BeKa.

[IpuBOANTH TPUMEPHI UCIIOJIB30BAHUS YEIOBEKOM
pa3HbIX COCOO0B Pa3MHOKEHUS pACTEHUN B
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CIiopamMu, JCJICHUEM KIJICTKH HA/IBOC

XO3SIMCTBE U B IPUPOJIE

18. Mmuorooopasue | Komo. MHoroo6pa3ue pacTeHHil, IPUHIMIBI UX Briienste n 06001aTh CyIIECTBEHHBIE TPU3HAKU
pacreHui kiaaccupukanum. 3HauyeHue pacTeHuii B pacTeHni pa3HbIX IPYIII, IPUBOAUTH IPUMEPBI 3TUX
U 3HaYeHHue NPHUPO/E U KU3HHU YeJI0BeKAa. Y CII0KHEHHE pacTeHuil.
B IIpUpoe pacTeHuii B npouecce 3BoJonuu. O6o6menne | Beygenste n 06001maTh 0COOEHHOCTH CTPOCHUS
paHee U3y4eHHOro marepuaia. MuorooOpasue CIIOPOBBIX Y CEMEHHBIX PaCTEHUM.
pacTeHuii: criopoBble U ceMeHHble. OcobeHHocTH | PaznnuaTre u Ha3bIBaTh OpraHbl PACTEHUN Ha
CIIOPOBBIX PACTEHHI: BOJOPOCIIEH, MOXOBU/IHBIX, | HATypaJIbHbIX 0OBEKTAX U TaOJINIIAX.
MAaOPOTHUKOB, XBOIEH U MJIayHOB; CEMEHHbIX | CpaBHMBATh 3HAUEHUE CEMEHH U CIIOP B JKU3HU
pacTEHUN: TOJIOCEMEHHBIX U IBETKOBBIX pacTeHni
(moxpeiTocemenHbIx). Kiacesl oTnena
[{BeTKOBBIE: ABYAOIbHBIE U OJTHOIOJIbHBIE
pactenusi. OCOOEHHOCTH U 3HaYEHHE CEMEHHU B
CPaBHEHHUH CO CIIOPOM
19. Opranunsmsl Kom6. I'pudbl. MHoroo6pa3ue rpu6oB, UX poJb B | BbIAemATs 1 XapakTepu30BaTh CyIIECTBEHHBIE
apCcTBa NPHPOIHBIX COOOIECTBAX M KM3HHU YeJI0BeKAa. | IPU3HAKKA CTPOEHUS U IIPOLIECCOB
rpudoB u JIMmaiHuKH — CHMOMOTHYECKHE OPraHU3MBbI, | KU3HEAEATEIbHOCTH IPUOOB U JIUIIAHHUKOB Ha
JMIIAHHNKOB HX IKOJI0OTHYeCKasi PoJib. KOHKPETHBIX IPUMEPAX.
I'puOBI, UX CXOACTBO € APYTUMHU CpaBHMBATh CTPOEHUE IPUOOB CO CTPOCHUEM
9yKapUOTHYECKHMH OPraHU3MaMHU — PACTCHUSMH | PaCTCHHM, )KUBOTHBIX U JIMIIAHHUKOB, J1E1ATh
Y )KMBOTHBIMH — M OTJINYME OT HUX. BBIBOJIBI.
Cnenuduueckue cBoiicTBa rpuooB. XapakTepu30BaTh 3HaUEHUE IPUOOB U JUIIAHHUKOB
MHoroo0pa3ue 1 3HaueHue rpuOOB: IUIECHEBBIX, | Ul IPUPOJbI U YEIIOBEKA.
IIIANOYHbIX, MapasuTHueckuX. JInmainuky kak | OTMeuyaTh OMACHOCTD SIIOBUTHIX I'PUOOB U
0Cc00bIe CUMONOTUYECKHE OPTAHNU3MBI; UX HE00X0IMMOCTb 3HaHMsI IIpaBUiI cOopa rpuboB B
MHOroo0Opasue u 3HaueHHe IPUpOJIE
20. KuBoTHBII1 Komo. /Kusotnsbie. CTpoenue xkuBoTHbIX. [Ipomeccsl | BoiiensaTs u 06001aTh CyllieCTBEHHbIE TPU3HAKU

OpPraHu3M H
ero
0COOEHHOCTH.
MHuoroobpa3zue
JKHBOTHBIX

JKU3HET eI TeJTbHOCTH M UX PeryJisilius y
JKUBOTHBIX. Pa3MHOKeHHe, pOCT U pa3BUTHE.
IToBenenue. MHOroo6pasue (TMIbI, KJIACCHI
XOPAOBBIX) *KMBOTHBIX, HX POJIb B IPUPO/E U
JKU3HH YeJI0BeKa, YCJI0:KHEeHUe B Mpouecce
sBosonuu. [lpucnocodaeHust K pa3in4yHbIM
cpenam oouTanus. OCOOEHHOCTH KUBOTHBIX

CTPOCHUA U ITPOLUCCCOB ) KUBHCACATCIIbHOCTH
JKHUBOTHBIX.

Ha6J'II-O,I[aTB H OIIMCBhIBATh NIOBCACHUC )KMBOTHBIX.
Ha3zriBaTh KOHKPCTHBIC TPUMEPBI PA3JIMYHBIX TUKUX
JKHBOTHBIX M HanOoJIee paCHpOCTpaHéHHHX
JOMalllHUX >KHUBOTHBIX.

OOBACHATH POJIb pa3JIMYHBIX JKUBOTHLBIX B JKU3HU
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OpPraHU3MOB: IPUHAIIEKHOCTD K YKapHOTaM,
reTepoTpo(HOCTh, CHOCOOHOCTH K aKTHBHOMY
HepeIBUKEHHIO, 3200Ta O IOTOMCTBE,
nocTpoiika xunui (rHé3n, Hop). enenue
YKUBOTHBIX IO CrIoco0am J0OBIBaHUS TTUIITH:
PacCTUTEIBHOSAHBIE, XUILIHbIE, TAPa3UTHUECKUE,
NaJaabIINKY, BCesiHbIe. [lenieHne )KMBOTHBIX Ha
nBa noauapcersa: [Ipocreiime u
MHuoroxkneTtounbie. OCOOEHHOCTH MPOCTEUIIHX:
pacnpocTpaHeHue, MUTaHue, NepeIBIKEeHNUE.

YeJI0BEKa.
XapakTepu30BaTh CIIOCOOBI MUTAHUS, PACCEICHUS,
NEepeKUBAHNS HEOIArONPUITHBIX YCIOBUH U
MOCTPOMKY JKUJIHIL ’KUBOTHBIMH.

Brinenste n 06001aTh CylIeCTBEHHBIE TPU3HAKH
CTPOEHUS U MPOLIECCOB KU3HEIEATEIBHOCTU
JKUBOTHBIX.

BrBISIBASTE TPUHAAIIEKHOCTH JKUBOTHBIX K
OIIPENEIEHHON CUCTEMATUYECKOH TpyIIIIe
(xmaccudukaiym).

21.

MHuoroo0pa3ue
JKUBOTHbBIX
CpaBHeHue
CBOWCTB
opraHusma
YyeJIOBEKa M
KUBOTHBIX

Kowmo0.

KusorHbie. CTpoeHHE )KUBOTHBIX.
MHuoroo0pa3ue (THIIbIL, KJIACChl XOPAOBbHIX)
’KHBOTHBIX, UX POJib B MIPUPO/IE U KU3HU
YyeJI0BeKa, YCJI0KHEeHHe B Ipoliecce
oo, [Ipucnocodaenns K pa3audHbIM
cpenam oouTaHusi. MHOTOKIIETOYHBIE
KUBOTHBIE: OECIIO3BOHOYHBIE U TIO3BOHOYHBIE.
OcoOEHHOCTH pa3HBIX THIOB 0E€CITO3BOHOYHBIX
KUBOTHBIX. OcoOeHHOCTH THTTa XOPAOBHIC.
O60011eHne paHee U3y4eHHOTO MaTepuana.
CX0JICTBO UeoBeKa U KUBOTHBIX. OTinune
YeloBeKa OT KUBOTHBIX. CHCTEMbI OPTraHOB Y
YyeJloBeKa KaK OpraHu3Ma: MuiieBapurTeabHasi,
JbIXaTeIbHasi, KpOBEHOCHAs, BbIJCIUTEIbHAS.
Opranbl 4yBCTB. YMCTBEHHBIE CIIOCOOHOCTH
yenoBeka. [Ipuunnsel, 00yciaoBIMBaKOIINE
COIIMaJIbHBIE CBOICTBA YeJIOBEKa

Briaensite m 000011aTh CylecTBeHHbIE MPU3HAKA
CTPOEHUS ¥ MPOIIECCOB JKU3HEICATSITBHOCTH
JKUBOTHBIX.

BBISBIATE MPUHAICKHOCTD )KHUBOTHBIX K
OIIPENENEHHON CUCTEMATUYECKOH TpyIIIIe
(kmaccudukammm).

Paznuuarh Ha HaTypadbHBIX 0OBEKTAX M TaOIUIIAX
OpraHbl ¥ CUCTEMbI OPTraHOB KUBOTHBIX Pa3HbIX
THUIIOB U KJIACCOB, HaUOOJIee pacipoCTpaHEHHBIX
JOMAIIHUX KUBOTHBIX U )KHUBOTHBIX, OMACHBIX JIJIS
YyelloBeKa.

OOBACHATH POJIb PA3NUYHBIX )KUBOTHBIX B JKU3HU
YyelloBeKa.

XapakTepu30oBaTh POCT U pa3BUTHE KUBOTHBIX (Ha
npumepe kiacca Hacekomsie, Trma XopIoBbie).
[TpuBOIUTH AOKA3aTETHCTBA POACTBA YEIIOBEKA C
MJIEKOTIMTAIOIIUMU YKUBOTHBIMH.

BBISIBISITE 1 HAa3bIBATh KIICTKU, TKAHU, OPraHbl U
CHCTEMbI OPraHOB YENIOBEKa Ha PUCYHKAX yueOHUKA U
Ta0IMIax.

CpaBHUBATH KJIETKU, TKAHU OPraHU3Ma YeJIOBEKa U
JKUBOTHBIX, JIENIaTh BBIBO/IBL.

Bo1aensiTe 0cOOEHHOCTH OMOJIOTHUYECKOM MPUPOIBI
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YyeJIOBEKa U €r0 COIUaIbLHOMI CYIIHOCTH, OCJIaTh
BBIBOIbI

22. | 8. Pazmuozkenne | Komo. IIpu3Haky ;KUBBIX OPraHU3MOB. Boiaensats u xapakTepu30BaTh CyLLIECTBEHHBIE
SKHBBIX Tunsl pa3sMHOMXKEHUS: TI0JI0BOE U OECIOJIOE. IIPU3HAKU JBYX TUIIOB Pa3MHOKEHHUS OPraHHU3MOB.
OPraHu3MoB OcCo0GeHHOCTH TI0JI0BOTO pa3MHOKeHHUs: ciusiHue | CpaBHHBATh MOJIOBOE U OECHOJIOE Pa3MHOKEHHE,

MYKCKHX U )KEHCKHUX FaMeT, OIJI0JJOTBOPEHHE, YKEHCKUE U MY>KCKHE T10JI0OBbIE KJIETKH, JIeJ1aTh
oOpa3oBaHue 3UroThl. becnoyioe pa3MHOKEHUE: | BHIBOJBI.
BEreTaTUBHOE, 0Opa3oBaHUE CIIOP, AETICHHUE OOBACHATH POJIb OIJIOJOTBOPEHUS U 00pa30BaHUS
KJIETKU HajaBoe. buosnornueckoe 3HaueHue 3UTOTHI B Pa3BUTHH KUBOTO MUpA.
MI0JIOBOTO U Oecriosioro pa3MHokeHusa. CMeHa BbIsBIIATE U XapaKTepU30BaTh MOJIOBOE U OeCIoioe
MTOKOJIEHUH — OECIoJIoro U NoJIOBOrO — Y MOKOJIEHUS Y TAlIOPOTHHKA 110 PUCYHKY y4eOHUKa.
KUBOTHBIX U PACTCHHUIA XapakTepr30BaTh 3HaU€HUE MOJIO0BOT0 U 0ECIOoJIOro
MOKOJICHUI y PAaCTEHHUI U )KUBOTHBIX.
PackpriBaTh OMOJIOTHYECKOE TPEUMYIIIECTBO
M10JIOBOTO Pa3MHOXKEHUS
23.19. Nupusuayans | KomoO. IIpu3HaKku ;KMBBIX OPraHU3MOB. Onpenensars MOHITHE KOHTOTEHE3).
HOe pa3BUTHE ITonsitue 06 ontorenese. [lepuoapl oHTOreHe3a: | BblaensTh U CpaBHUBATH CYLIECTBEHHBIE IPU3HAKU
OpPraHu3MoB SMOPHOHAJIBHBINA U TOCTIMOPUOHAIBHBIMN. JIBYX I1€PUOJ0B OHTOI'CHE3A.
Cranuu pa3Butus SMOpUOHA: 3UTr0Ta, OOBACHATH MPOLIECCHI PA3BUTHS U POCTA
npoOieHue, ractpynia ¢ auddepeHuanuen MHOTOKJICTOYHOTO OpPraHu3Ma.
KJIETOK Ha 9KTOJIEpMY, SHTOAEPMY U Me30/epMy, | CpaBHMBATh U XapaKTepU30BaTh 3HAYEHUE OCHOBHBIX
opranorese3. OcoOEHHOCTH IIpoILecca Pa3BUTUS | ATAIIOB PA3BUTHUS SMOpPUOHA.
SMOpPHOHA, €r0 3aBUCUMOCTb OT CPE/IbI. OOBACHATB 3aBUCUMOCTb Pa3BUTHUS SMOPUOHA OT
Oco6eHHOCTH TOCTIMOPHOHAIBHOTO PA3BUTHUS. | HACIIEICTBEHHOI'O MaTepuaia 1 YCJIOBUIA BHEIIHEN Cpe/bl.
Pa3BuTne )XUBOTHBIX OPraHU3MOB C OOBACHATH HAa IPUMEPE HACEKOMBIX PA3BUTHE C
npeBpaleHreM U 0e3 IpeBpaleHus HOJIHBIM M HEIOJIHBIM ITPEBPAILIEHUEM.
HaspiBaTh 1 XapakTepru30oBaTh CTaAUU POCTA U
Pa3BUTHSL Y JIATYLUIKU

24.110. | O6pazoBanmne | Kom0. IToJsioBbIC KiIIeTKH. Meiio3. [TonsaTue o Ha3zbiBaTh 1 XapaKkTepu30BaTh )KEHCKHE U MYXKCKHE
MOJIOBBIX JUIIJIOUTHOM M TalyIonIHOM Habope XpOMOCOM B | IIOJIOBbIE KJIETKHU, TUIUIONIHBIE U IallJIONAHbIE KIETKH
KJIETOK. kieTke. JKEeHCKHE U MY»KCKHE MTOJIOBBIE KIIETKA — | OPraHU3MOB.

Meiio3 rameTsl. Meiio3 kak 0coObIi THI JeNeHHs Onpenenars NOHATHE «MEN03». XapaKTepu30BaTh U

kieTku. [lepBoe u BTopoe neneHne Menosa.
IToHsTHE O CTIEpMATOTEHE3E U OOTCHE3E

CpaBHHUBATBL IEPBOC U BTOPOC ACIICHUC Meﬁ03a,
JIenaTh BeIBOBL. Pa3indaTh NOHATHS
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«CTIEPMATOTEHE3)» U «OOTECHE3.
AHaNMM3UPOBATH U OLIEHUBATH OMOJIOTHYECKYIO POJIb
Meiio3a

25. | 11. H3zyuyenue Komb. IIpu3HaKH )KMBbIX OPraHU3MOB. XapakTepru30BaTh ATAIbl U3y4CHUS
MeXaHu3Ma HacJjiencTBEHHOCTh U U3MEHYHBOCTD. HACJIICTBEHHOCTH Opranm3MoB. OOBSICHATH
HACJIeICTBEHH I'eneTHyeckasi TEpMUHOJIOTHSI U CHMBOJIMKA. | CYILIECTBEHHBIHN BKJIaJ B UCCIIEIOBAHUS
ocTH Hauano uccnemoBanmii HacneACTBEHHOCTH HACJICJICTBEHHOCTH U M3MEHYMBOCTH . MeHens.

oprann3moB. [lepBsiii HayuHbId TPy . BbIBIATE M XapakTepu30BaTh COBPEMEHHBIE
Mennens u ero 3Ha4eHue. JlocTimkeHus JOCTIDKEHUS HAYKH B UCCIICIOBAHUSX
COBPEMEHHBIX UCCIICJIOBAaHUI HACIICICTBEHHOCTH | HACJICICTBEHHOCTH U U3MEHUYUBOCTH
OpPTaHW3MOB. Y CJIOBHS JUIsl aKTHBHOTO Pa3BUTHS

HCCIIeJOBAaHNM HaciaeACTBEHHOCTH B XX B.

26. | 12. OcHOBHBIE Komo0. I'enb! 1 npu3HaKu. 3aKOHBI HACJIECTBEH- CpaBHUBATH TOHATHS «HACIIEJICTBEHHOCTHY U
3aKOHOMEPHOC Hoctu I'. Menpaeas. [lonsarue o «U3MEHYUBOCTBY.
™ HACIIE/ICTBEHHOCTH M crioco0ax mepenavn OnpenemnsTh MOHITHS «TeHY», «TEHOTUT, «(HEHOTHUID».
HAaCJIe[ICTBEHH MIPU3HAKOB OT poauTesiel moToMcTBy. Habop
oCTH XpOMOCOM B opraHusMme. ['eH u ero cBoicTBa.

OPraHu3MOB I'enotun u gpenorun. M3smeHunBOCTH U €€
MIPOSIBJICHUE B OPraHU3Me

27.|13. | OcHOBHBIE Komo. B3aumoseiicTBue reHoB. XpOMOCOMHAast OOBACHATH MEXaHU3MBbI HACJIEJCTBEHHOCTH U
3aKOHOMEPHOC Teopusi HacjaeACcTBeHHOCTH. ClenjieHHoe M3MEHUYUBOCTU OpraHu3MoB. [IpuBoIuTE IpUMeEpHI
™ HacjenoBaHue. 3akoH T. Moprana. [lonsitue o | mposiBlieHUsI HACJIEICTBEHHOCTH M U3MEHUNBOCTH
HACJIe[ICTBEHH HACJIEJICTBEHHOCTHU U crioco0ax rnepenavyu OpraHu3MOB
ocTH IPU3HAKOB OT poauTeneit motomcty. HaGop
OPraHu3MoB XpOMOCOM B OpraHU3Me.

28. | 14. OcHOBHbBIE Komo. Onpenenenne nmosua. Hacienosanme, OO0BACHIATL MEXAHU3MBI HACIEICTBEHHOCTH U
3aKOHOMEPHOC CHeIJIeHHOe ¢ MoJIoM. ['eHeTHYeCKHe KapThl. | U3MEHUYMBOCTH OpraHu3MoB. [IpuBoOAUTE MpUMEpPHI
™ [TonsiTHE 0 HACTEACTBEHHOCTH U CIIOCO0ax MPOSIBIICHUS HACIIEACTBEHHOCTH ¥ U3MEHUNBOCTH
HACJIE[ICTBEHH nepegady MpU3HAKOB OT POJUTENeH TOTOMCTBY. | OPraHU3MOB
ocTH Hab6op xpomocom B opranusme.

OpraHu3MoB

29. | 15. 3akoHoMepHocT | Komo. HacnencTBeHHasi M3MEHYHBOCTb, €€ BH/bI. | BbIACIATH CylIECTBEHHbBIE TPU3HAKH U3MEHYUBOCTH.
u MyTtanun, myrareabl. Mepbl npogunakTuku | HazpiBaTh U 00BSCHATH NPUYMHBI HACIIEICTBEHHOM
W3MEHUYUBOCTH. HACJIeICTBEHHBIX 3a00/1eBaHNii 4eJIOBeKa W | N3MEHUYNUBOCTH.
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JIaGopatopHas
pabora Ne 3
«BpIsiBIICHUE
HACJIC/ICTBEHHBI
XU
HEHACJIeICTBEH
HBIX MPU3HAKOB
Yy pacTeHuii
pa3HBIX BHIOBY»

3alUThI OKpY:KaroLen
3arpsi3HeHusl MyTareHaMH.
[ToHsiTHE 00 M3MEHUYUBOCTH | €€ POJTH JUIS
opranu3moB. HacnencteenHnas u
HEHACJIEJICTBEHHAsI U3MEHUYHUBOCTh. THUIIBI
HACJIEJICTBEHHON (T€HOTUITUYECKOI)
M3MEHUYUBOCTU: MyTallMOHHAas, KOMOMHATUBHAs!.

cpenbl oT

CpaBHHBATh IPOSIBICHUE HACICACTBEHHON U
HEHACJIEICTBEHHON U3MEHYMBOCTH OPTaHU3MOB.
OOBSACHATH IPUYUHBI MPOSIBIICHHSI PA3JINYHBIX BUI0B
MYTaIlHOHHOW U3MEHUYNBOCTH.

OnpenemnsTe MOHATHE «KMYyTareH.

Br1sBisiTh, HAOMIOATH, OTIMCHIBATH TIPU3HAKU
NPOSIBJICHUS HACIEICTBEHHBIX CBOWCTB OPTraHU3MOB U
UX U3MEHYNBOCTH.

0O606marte nHpopMaLro U GOPMYIUPOBATH BHIBOJIBI.
CoOmronaTh ipaBuia paboThl B KaOWHETe, 0OpaIeHus
¢ 1ab0paTOpHBIM 000PYAOBAaHUEM

30. | 16. | Henacmencreen | Komo. Moauduxanuonnas usmenunsoctb. Hopma BhIBISATE NpU3HAKU HEHACIIEICTBEHHOM
Has peakuumu. [loHsITHE O HEHACTEACTBEHHON W3MEHYNUBOCTH.
N3MEHYUBOCTD. (dpeHoTHUNIMYECKOI) NBMEHYMBOCTH, €€ Ha3zbiBaTh 11 OOBSICHATH IPUYHUHBI HEHACIIEICTBEHHOM
JlaboparopHas MIPOSIBIICHUN Y OPTAaHU3MOB H POJTH B MIX U3MECHUYUBOCTH.
pabota Ne 4 KU3HEAEATEIIBHOCTH. 3HAKOMCTBO C mpuMepaMu | CpaBHHMBATh IPOSIBICHUE HEHACIIEICTBEHHON
«3yuenue HEHACJIEICTBEHHOM N3MEHYUBOCTH Yy PACTEHUN U | U3MEHUYUBOCTH Y Pa3HbIX OPraHU3MOB, JI€J1aTh
U3MEHUYUBOCTH KUBOTHBIX. BBIBO/IBI.
Yy OPTaHU3MOB» Br1sBnsiTh, Ha0MI0AaTh, ONMCHIBATH MPU3HAKH
M3MEHYUBOCTH.
CoOmronaTh ipaBuia paboTel B KaOWHETE, 00OpaIeHus
¢ 1abopaTopHbIM 000PYAOBaHUEM
31. [ 17. | OcHoBBI Kowm6. HacJeacTBeHHOCTh U U3MeHYUBOCTD. [lonaTue | Ha3piBaTh 1 XapakTepu30BaTh METO/IbI CEICKIUH.
CeJIeKIUH 0 cesekuu. Mcropus pa3BUTHUS CENEKIIUU. AHanM3UpOBATh 3HAYCHHUE CEIEKIUH U
OPraHu3MoB Cenexius kak Hayka. OO1Iue METO bl CeNIeKINU: | OMOTEXHOJOTUU B JKU3HHU JIIOJICH
UCKYCCTBEHHBIN 0TOOp, ruOpuan3anus,
MyTareHes.
32. | 18. OCHOBBI Komo. HacaeacrBeHHOCTh U H3MEHYMBOCTD. Ha3zpiBarh 1 xapakTepr30BaTh METOIbI CEJICKIUH
ceJIeKI UM Cenekuus pacTeHHi pacTeHuil.
OpPraHu3MoB AHanM3UpOBATh 3HAYCHHUE CEIEKIUH U
OMOTEXHOJIOTHH B KU3HU JIOACH
33. | 19. OcCHOBBI Komo. HacaeacTBeHHOCTh H H3MEHYNBOCTD. Ha3biBaTh 1 XapakTepu30BaTh METO]IbI CENEKIINHI
ceJIeKINH Cenexiusi )KMBOTHBIX, MUKPOOPTaHU3MOB. YKUBOTHBIX U MUKPOOPTaHU3MOB.
OpraHu3MoB Hcnonb3oBanre MUKPOOOB YETIOBEKOM, IOHITHE | AHAJIM3UPOBATh 3HAUCHUE CETIEKIIUU U
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0 OMOTEXHOJIOTUU

OHMOTEXHOJIOTHH B JXKU3HHU HIOHCﬁ

34.

20.

0O06001meHne u
cHCTeMAaTH3aIl
Hsl 3HAHUMH 10
TeMme
«3aKoHOMEpPHO
CTH KH3HH Ha
OpPraHu3MeHHO
M YPOBHE»

OC+K

CyliecTBEHHbIE ~ NPU3HAKM  CTPOEHMSI U
KU3ZHECATEIIbHOCTH OpraHu3MOB,
OPUHAUIEKAIIMM K Pa3HbIM LapCcTBaM >KUBOM
npupoabl:  OaKkTepwii, BHPYCOB, paCTEHHH,
rpu0OB, JTUIIAHHUKOB, )KUBOTHBIX;

poJib OaxTepui, pacTeHuit, rpubos,
JUIIAHHUKOB, *HBOTHBIX B TMPHUPOAE M KU3HU
YeJI0BEKa; 3HaYeHUE OMOJIOrMYECKOr0o
pazHooOpa3us it cCOXpaHeHust buochepsr;
OTJIMYUTEIIbHBIE NPU3HAKU OpraHU3Ma YelloBeKa
M OKHBOTHBIX, IIOJIOBOTO M  OECIIOJIOro
Pa3MHOEHHUsI, pa3BUTHS )KUBOTHBIX OPraHU3MOB
C TIpeBpaimieHMeM U 0e3  IpeBpalleHHUs,

HaCJIEACTBEHHOCTH n H3MEHYHUBOCTH,
HaCJIEACTBEHHON u HEHACJIEACTBEHHOMN
H3MEHUYHMBOCTH;

OOITHOCTh  TPOUCXOXKJICHUS WM  IBOJIIOIHH
OPraHW3MOB, OCOOCHHOCTH HX CTPOCHHUS H
(YHKIIMOHMPOBAHUS;  YCIOXKHEHHUS  JKUBBIX
OPraHW3MOB B IPOIIECCE BOJIIOLNH;

Kiaccuukanus OHOJIOTHYSCKUX OOBEKTOB Ha
OCHOBE OINpEICIICHUS WX MPUHAIICKHOCTH K
OTIPEJICIICHHOM CHUCTEMAaTHYECKOH rpymme (Ha
npuMepe pacTeHHMH HM  JKMBOTHBIX  THIIA

XopaoBbie);

MEXaHU3MBI HACJICJICTBEHHOCTH u
U3MEHYUBOCTH, BO3HHUKHOBCHUE
HPUCTIOCOOICHHOCTH;

3aBHCHUMOCTD 37I0pPOBBSl UEJIOBEKA OT COCTOSIHMS
OKpy»Karolei cpesibl; He0OXOAMMOCTH 3aIlUTHI
OKpY>Karollei cpesibl OT MyTareHHbIX (JaKTOpOB;
IPOSIBIEHUE HaCJIEICTBEHHBIX u
HEHACJICCTBEHHBIX IPU3HAKOB Y PACTEHHUH.

XapakTepru30BaTh OTJINYUTEIBHBIE IPU3HAKHU KUBBIX
OpPraHU3MOB.

Boiaensats u xapakTepu30BaTh CyLLIECTBEHHBIE
IPU3HAKU CTPOEHUS U MPOLIECCOB
KU3ZHEJEATENIbHOCTH OPraHU3MOB, IPUHAAIEKAIIUX K
Pa3HbIM IapPCTBaM KUBOU IPUPOJIBI.

Hcnonb3oBaTh HHGOPMALIMOHHBIE PECYPCHI IS
MOJATOTOBKU MPE3EHTALMI TPOEKTOB U COOOLIEHHH 110
MaTepuagam TeMbI
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Tema 4. 3aK0HOMEpPHOCTH NPOUCXOKACHUS] M Pa3BUTHS KU3HM Ha 3emuie — 18 yac.

IIpenmeTHble pe3yabTaThl:

® BbLIEIAThH CYLIECTBEHHbIEC MPU3HAKK BHJIA, NOMYJISILIMMA Kak TpyIIbl 0coOei o1HOro BuJa, Buaa YenoBeKk pa3yMHBIM, OCHOBHBIX 3TAllOB BOJIIOLMU
OpPraHMYECKOTr0 MUpa, CUHTETUYECKON TEOPUH IBOJIOLUY;

® OOBSICHATH OOIIHOCTH MPOUCXOKICHHS U BOJIIOIMY OPTaHU3MOB, 3HAaUeHHE OMOJIOTHYECKOTO Pa3sHOOOpasus il COXpaHeHUs OHoc(epHI;

e OOBSCHATH MEXaHW3MBI BOSHUKHOBEHHS TPUCIOCOOIEHHOCTH, MPOIECC BUA000Pa30BaHus;

® CpaBHMBATH THIIOTE3bl IPOUCXOKIACHUS JKM3HHM, OCHOBHBbIE 3BONMOLMOHHBIE yueHus JK.-b. Jlamapka u Y. JlapBuHa, OCHOBHBIE MIEH THIIOTE3
Onapuna n XoJsjeiiHa, OCHOBHbIE HAaIIPABJICHUS ABOJIIOLIMH; JIEJIaTh BHIBOIbI U YMO3AKIIIOUEHUSI HA OCHOBE CPAaBHEHUS;

® apryMeHTHPOBaTh, MPUBOJUTH JIOKA3aTEIbCTBA POJICTBA YEJIOBEKA C MJIEKONUTAIOIIUMU; OOBSICHATH MPOUCXOXKACHUE YEIIOBEYECKHX pac U HX
€/IMHCTBO;

® UCIOJIb30BAaTh METOJbI OMOJIOTMYECKON HayKu: HaOJl0JlaTh W OMMCHIBATh MPUCHOCOOJEHHOCTh OPraHU3MOB K cpele OOUTaHus, OOBACHATH HX
pe3yNbTaThl, MPUYUHBI MHOTOOOpa3us BUIOB;

e 3HaTh W COOTIOAThH TpaBuia paboThl B KaAOMHETE OMOJIOTHH;

® HaxXoAWTh B Yy4eOHOU, HaydyHO-TIOMYJspHOW JuTeparype, WHTepHeT-pecypcax MHGOpMalMI0O O 3HAYEHUU TPYAOB JlapBUHA, MPOUCXOXKICHUU
YKU3HHU, IBOJIIOLUY YeJI0BeKa, 0(hOPMIISTh €€ B BHJIe MUCbMEHHBIX COOOIIEHNH, JOKIAT0B, pedepaTos;

®  QHATU3UPOBAMb U OYEHUBAMb YeNlegble U CMbICIO8ble YCMAHOBKU 6 CEOUX OeUCMBUAX U NOCMYNKAX NO OMHOWEHUIO K 300pP08bl0 CB0eMY U
OKPYHCAIOWUX, NOCIEOCMBUSL GIUAHUSL hDAKMOPOB PUCKA HA 300POBbE YEN0BEKA,

®  OpUEHMUPOBAMbCA 8 CUCeMe MOPANbHLIX HOPM U YEHHOCMEU N0 OMHOUWEHUIO K OOBeKMAaM JHCUBOU Npupoobl, COOCMBEHHOM) 300p08bI0 U
300p06bI0 Opyaux ar0oel (NpusHaHue GblCOKOU YEHHOCMU JHCUSHU 80 8CeX ee NPOSGIEeHUAX, IKOJI02UYECKoe CO3HAHUE, IMOYUOHATbHO-YEHHOCIMHOE
OMHOULEHUE K 00BEeKMAaM HCUBOU NPUPOObL),

® Haxooums uH@opmayuro no eonpocam oodweu OuoIo2uU 6 HAYYHO-NONVIAPHOU Jumepamype, Cneyuaiusupo8aHuvlx OUONOSUUECKUX CILOBADSX,
cnpasounuxax, Mumepnem-pecypcax, anaiuzuposams u OYeHueamy ee, nepeooums u3 0OHoU hopmbl 6 Opyeyio;

® co3z0asamv coOCmMBeHHblEe NUCbMENHbIE U YCIHblE COOOUeHUs O COBPEMEHNbIX npobiemax 6 obaacmu OUOI02UU U OXPAHbl OKpYAcaloueli cpeobl Ha
OCHOB€ HeCKONbKUX UCOYHUKO8 UHOPMAYUU, CONPOBOANCOAMb BbICMYNIIEHUEe NPe3eHmayuell, Y4umsoléas 0CoOOeHHOCMU ayOUumopuu C6epCmMHUK08;

® pabomamv 8 2pynne c8epPCMHUKO8 NPU peulenul NO3HABAMENbHbIX 3a0ay, CEA3AHHLIX C MeoPemudecKUMU U NPakmuyecKumu npooremMamu 6
obnacmu MONeKyIAPHOU OUONO2UlU, SeHEMUKU, IKON02UU, DUOMEXHONI02UU, MeOUYUHbL U OXPAHbL OKpYICarowel cpeosl, NAAHUPOBAMb COBMECHHYIO
0esmenbHOCb, YYUMbl8amb MHEHUe OKPYICAIOWUX U A0eK8AMHO OYEHUBAMb COOCMBEHHbIU 8KIA0 8 0esiIMeNbHOCHb SPYNNb.

MertanpeaMeTHbIe pe3yJabTaThl

PeryastuBusbie YY/I:

CaMOCTOSITEJILHO OIPEJENATh eI CBOEro 00y4eHus, CTaBUTh U (OPMYIUPOBATH il ceOs HOBbIE 3a/1aud B y4€0e U MM03HABATEIbHOMN JesITeIbHOCTH,
pa3BUBaThb MOTHBBI I HHTEPECHI CBOEH IMO3HABATEIBHON JESTEIBHOCTH;

CaMOCTOSITEJIbHO TUIAHUPOBATh IMYTH JOCTM)KEHUS Lieed, B TOM 4YHCie albTepHATHBHBIC, OCO3HAHHO BHIOMpaTh Hanbosee 3PPeKTUBHBIE CHOCOOBI
peleHus yueOHbIX M M03HaBaTEIbHbBIX 33/1ay;

YMEHHE COOTHOCHUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMHM PE3yJIbTaTaAMM, OCYIIECTBISATH KOHTPOJIb CBOEH NEATENBHOCTH B NPOLIECCE HOCTHKECHHUS
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pe3yibTara, ONMpeaessaTh CIOCOObl JEHCTBUI B paMKaxX MPEJIOKEHHBIX YCIOBHH M TpeOOBaHUI, KOPPEKTHPOBATh CBOM JICHCTBHUS B COOTBETCTBUU C
W3MEHSIOLICICS CUTYallue;

YMEHHE OLIEHUBATh PAaBUJIbHOCTD BHITIOJHEHUS YueOHOM 3a/1auM, COOCTBEHHbIE BO3MOKHOCTHU €€ PEIICHMUS;

BJIaJICHUE OCHOBAMHU CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHSTHUSI PEIIEHUH M OCYIIECTBJIEHUS OCO3HAHHOTO BbIOOpa B y4eOHOM M MO3HaBATEIbHOU
NEeSITEIbHOCTH.

ITo3naBaTenbHble YY /I:

YMEHHUE OIpENeNsATh MOHATHS, CO3JaBaTh OOOOIICHHUS, YCTAaHABJIMBATH AHAJIOTHH, KIAcCU(UIIMPOBATH, CAMOCTOSTENFHO BBIOMPATh OCHOBAHHS M
KpUTEpUHU JUTsl Klaccu(pUKaliK, yCTaHaBIUBAaTh IPUUMHHO-CIIEACTBEHHBIE CBS3U, CTPOUTH JIOTHUECKOE PACCYXKACHHUE, YMO3aKII0UeHHE (MHIYKTUBHOE,
JIEIyKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BBIBOIBI;

YMEHHE C03/1aBaTh, IPUMEHSATH U MPEoOpa30BbIBaTh 3HAKU M CUMBOJIbI, MOJIEJIM U CXEMBI JUIsl pelIeHHs y4eOHBIX U M03HABATEIbHBIX 33/1a4;
CMBICIIOBOE UTEHHUE.

KommyHukatuBubie YY/I:

YMEHHE OpPraHU30BBIBATH Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JESTENbHOCTh C YUYHUTEJIEM U CBEPCTHUKAMHU; pabOTaTh MHAWBUIYalIbHO U B
IpyIIe: HaxoIuTh oOOllee pelieHHe W paspeuiaTb KOHQJIMKTHI Ha OCHOBE COTJIAaCOBAHUS MO3MIMM M y4é€Ta HHTEpecoB; (OpPMYIHUpPOBATH,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

YMEHHE OCO3HAHHO HCIOJIb30BaTh pEUEBbIE CPEJICTBA B COOTBETCTBUHM C 3a/Jadel KOMMYHUKALIMM JJIs BBIPDAXKEHUS CBOUX YYBCTB, MBICIEH U
MOTPEOHOCTEN; TIIITAHUPOBAHUS M PETYJISIIMNA CBOCH NIEATEILHOCTH; BIIaJICHUE YCTHON M MUCbMEHHON PEeUbl0, MOHOJIOTHYECKON KOHTEKCTHON PEYbIO;
dbopMHUpOBaHHE U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH MCIMOJIb30BaHHUS HHPOPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHonoruii (nanee WMKT-
KOMIICTCHIINH);

(dhopMHUpOBaHKME U PA3BUTHE SKOJIOTMUYECKOTO MBILIUICHUS, YMEHHE MPUMEHATh €ro B MMO3HABATEIbHONW, KOMMYHUKATUBHOMN, COLIMAIbHONW MPAKTUKE U
npodecCuoHATBHOU OPUCHTALIHH.

JIn4HOCTHBIE Pe3yJIbTATHI:

(dbopMHUpOBaHHE OTBETCTBEHHOT'O OTHOLIEHHS K YUYE€HHUIO, TOTOBHOCTU M CIIOCOOHOCTH O0YYaIOIIUXCSl K CaMOPAa3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE
MOTHBAIlMM K OOYYEHHUIO U MO3HAHHIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO JallbHEHIIel MHIMBUIYyalbHOM TpaeKTOpuu oOpa3oBaHHs Ha Oaze
OpUEHTUPOBKHU B MUpe mnpodeccuil U MpopecCUOHANBHBIX MPEANOYTEHHH, ¢ YYETOM YCTOWYMBBIX MMO3HABATEIbHBIX UHTEPECOB, a TaKKe Ha OCHOBE
(dhopMHUpOBaHMS YBAXKUTEILHOTO OTHOLIEHUS K TPy, PA3BUTHS OTIBITA YYaCTHUS B COIIMAILHO 3HAYUMOM TPYIIE;

¢bopMHUpOBaHHE IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U OOIIECTBEHHON MPaKTUKHU,
YUUTBIBAIOIIETO COIUANBHOE, KYIBTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA;

pa3BUTHE MOPAJIBHOTO CO3HAHHS M KOMIETEHTHOCTH B pEIICHHH MOpPAJIbHBIX MpOOJEeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (opmupoBaHue
HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEJCHHUSI, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM MOCTYIIKAM;

¢dbopMupoBaHHEe KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOLIEHMM M COTPYAHHUYECTBE CO CBEPCTHUKAMH, JETbMHU CTapLIero W MIaJIIero BO3pacTa,
B3pPOCIIBIMH B Ipoliecce 00pa30BaTeIbHON, OOIECTBEHHO MOJIE3HOH, yueOHO-HCCIeI0BATENbCKOM, TBOPUECKOM U APYrUX BUAAX NEATEIbHOCTH;
(opMupoBaHHE LIEHHOCTHU 3JJOPOBOTO U OE30MACHOTO 00pa3a )KU3HU;

(opMHUpPOBaHHE OCHOB HKOJIOTHUECKOW KYJIBTYphI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIUICHHS, Pa3BUTHE ONBbITA
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9KOJIOTHYECKHA OPUEHTUPOBAHHON PEIICKCHBHO-OIICHOYHOW U IPAKTHYECKON JEATEILHOCTH B )KU3HEHHBIX CUTYaIUSIX

35. | 1. IIpencrasaenun | Hos. I'mnore3sl npoucxo:kaeHns xKu3Hu Ha 3emie. | BbIIEIATh U NOACHATh OCHOBHBIE UAECH TUIIOTES O
10 ['unoTe3bl NpOUCXOXKACHUS )KU3HU Ha 3eMJIe. IIPOUCXOKACHUN KU3HU.
BO3HUKHOBEHH Onsitel @. Pequ u JI. [Tactepa, onposepratomye | OObSICHITH IOCTAHOBKY U Pe3y/bTaThl ONBITOB JI.
U KU3HM HA TUIIOTE3bI O CaMO3apOKICHUH )KU3HU [Tactepa
3emuie B
HCTOPHUHU
€CTeCTBO3HAHU
s
36. | 2. CoBpemennbie | Kom0. I'mnore3sl npoucxo:kaeHus xku3Hu Ha 3emie. | XapakTepU30BaTh U CPAaBHUBATh OCHOBHBIE UJICH
NpeAcTaBIeHU buoxumnueckas runoreza A.M. Onapuna. runorte3 OnapuHa 1 XoJiieiiHa 0 IPOUCXOKICHUU
10 VYcnoBust BOSHUKHOBEHHUS KU3HU Ha 3emiie. JKU3HHU, JeNaTh BHIBOJbI HA OCHOBE CPaBHEHUSI.
BO3HUKHOBEHH I'mnoresa JIx. XonneiHa OOBACHATD MpolIecChl BOSHUKHOBEHMSI KOALlEPBaTOB
U KU3HM HA KaK MEepBUYHBIX OPraHU3MOB
3emue
37. | 3. 3Hauenue Kom6. I'mnoTe3bl Npoucxo:k1eHU ;KM3HN HA 3emJie. | BIaesmars cylecTBEHHBIE IPU3HAKHA CTPOEHUS U
(¢porocunTesa n OcHoBHbBIE 3TaNbl IBOJIIOLMU OPTAaHUYECKOI0 | KU3HEIECATCIBHOCTH IEPBUYHBIX OPraHU3MOB.
0MO0JIOTNYeCKO mupa Ha 3emiie. OCOOEHHOCTH MEPBUYHBIX OTMmeyaTh U3MEHEHUS YCIIOBUM CYIIIECTBOBAHUS
ro opranu3moB. [losiBneHne aBToTpohoB — KW3HU Ha 3eMJie.
KPYroBOpoTa unaHoOakrepuil. I3MeHeHust ycoBUM )KM3HU Ha | ApryMEHTHPOBATh MPOIECC BOSHUKHOBEHHUS
BellecTB B 3emute. [Ipnuunel u3menenuid. [losinenue ouocdepsl.
pa3BUTHH ouochepsl OOBACHATH POJIb OMOJIOTMYECKOTO KPYyroBOPOTa
JKU3HU BEILIECTB
38. | 4. JTansbl Komo. OcHoOBHbBIE 3TaNbI IBOJIIOLMU OPraHU4YecKoro | BelaenaTs cyniecTBeHHbIE IPU3HAKY 3BOJIIOLUU
pa3BuUTHUA mupa Ha 3emuie. OO1iee HalpaBIeHUE JKU3HU.
KU3HH 9BOJIFOLIMM KU3HU. DPbl, IEPUOJIBI U SIIOXU B OtMeuaTh U3MEHEHUs YCIOBUM CYILIECTBOBAHUS
Ha 3emJie UCTOpUH 3eMiH. BbIX01 OpraHu3MoB Ha CyIIy. JKUBBIX OPraHU3MOB Ha 3eMiie.
Otanbl pa3BUTUS )KU3HU Pa3nuuate 3pbl B UCTOpUM 3eMII. XapaKkTepU30BaTh
MIPUYMHBI BBIX0JIa OPraHU3MOB Ha CyIY.
OnuceIBaTh U3MEHEHUs, TPOUCXOAUBIIHE B CBSI3H C
ATUM Ha 3eMJIE U B CBOWCTBAaX OPraHU3MOB
39. | 5. Hneun Komo. Yuenune K.-b. Jlamapka 00 3Bos1ronuu. Bb1aensaTe cynecTBEHHbIE NOJIOKEHUS TEOPUU
pa3BUTHA BozHukHOBeHHE Hieit 00 IBOJIIOLUY KUBOTO ssosnronnu JK.-b. Jlamapka.
OpPraHu4vecKor mupa. Teopus sBomronuu K.-b. Jlamapka ApPryMEHTHpPOBATh HECOCTOSITEILHOCTD 3aKOHOB,
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0 MHpa B BBIJIBUHYTBIX JIaMapKoMm, KaK IIyTei 3BOJIFOLIUN
onosioruu BU/JIOB.
XapakTepru30oBaTh 3HaU€HUE TEOPUU IBOJIIOLIUU
Jlamapxka jyist Onosnoruu
40. | 6. Yapuas lapsun | Komo. Teopus 3Bomrouuu Y. lapsuna. /{BuKymmue Bo1iensate u 00BSCHATH CYILIECTBEHHBIE MTOJI0KEHHUS
00 3BoJIIOLMH CHJIBI U Pe3yJIbTaThl IBOJIIOIUH. Teopuu 3BoJrounu Y. JlapBuHa.
OpraHu4ecKor HccnenoBanus, nposenéHusie Y. lapBuHOM. XapakTepru30BaTh ABUKYIIUE CUIIbI BOIIOLHH.
0 Mupa OcHOBHBIE TIOJIO’KEHUS IBOJIIOLIUN BUJIOB, Ha3biBath 1 0OBACHATH pe3yabTaThl SBOJIOIHIH.
N3JI0KEeHHbIe J[apBUHOM. J[BHXKYIIIUE CHIIBI AprymeHTupoBaTh 3HaueHue TpynoB Y. [lapeuHa
IpoLiecca 3BOJIIOLNU: U3MEHYUBOCTb,
HaCJIEJICTBEHHOCTh, 00pPH0a 3a CYIIECTBOBAHUE U
€CTECTBEHHbIN 0TOOp. Pe3yabTaTsl 3BOIOLUN.
3nauenue pabot Y. /lapBuna
41. | 7. CoBpemennbie | Kom0. CuHTeTHYeCKasi TeOPUs IBOJIIOLUM. Briaesnste 1 0OBSICHATE OCHOBHBIE ITOJIOKEHUS
NpeacTABJICHH Muxkpo3Bosonusi 1 MAKpOIBOJTIOIHUS. 3BOJIIOIIMOHHOTO YYEHHUSI.
1 00 [Tonmynsimus Kak eJUHHIIA SBOJIOIHIH. OOBACHATH POJIb MOMYJSIUHU B ITPOLIECCaX IBOJIIOLNN
IBOJIIOLIH Baxwuelinvie NoHATHS] COBPEMEHHON TEOPUU BUJIOB.
OpraHu4ecKor IBOJIIOLIUU HaspiBaThb (hakTOphI 3BOTIONMH, €€ SABICHHUS,
0 MUpa MaTepHall, 3J€MEHTapHYIO €AUHUILY
42. | 8. Bun, ero Kowm6. Muxpossosaronus. I'enernka nonyasuuid. Bua | BeisaBisaTh cyliecTBeHHbIE PU3HAKY BUJIA.
KpHUTEPHHU H - OCHOBHAas CUCTEeMaTU4ecKasl eAMHULIA. OOBsICHATH HAa KOHKPETHBIX pUMepax (JOpMUpPOBaHUE
CTPYKTYypa [Ipu3naku Buja Kak ero kpurepuu. Ilonynauuu | npucnocoOGIeHHOCTH OPraHU3MOB BUJIa K Cpefie
— BHYTPUBUI0Bas ITPYNIUPOBKA POJICTBEHHBIX o0OUTaHMS.
ocooOeit. [Tomynsanus — popma cyiecTBOBaHUs CpaBHMBAaTh NOIYJISILIMKA OJHOTO BUJA, A€aTh
BUJA BBIBO/IbI.
BbIsBIATE IpUCHIOCOOIIEHUS Y OPraHU3MOB K CpeJie
oOuTaHuUs (Ha KOHKPETHBIX IPUMEPAX)
43. 1 9. IIpoueccnl Kom6. MuxkposBostonusi. Bunoo6pazosanue. [Tonsitue | OOBSICHATH NPUYMHBI MHOTOOOpa3Hsi BUIOB.
o0pa3oBaHus 0 MUKpPO3BOJIIOLUH. THIbI BU000pa30BaHus: [TpuBOIUTH KOHKPETHBIE TPUMEPHI (HOPMUPOBAHUS
BU/IOB reorpaguueckoe u OMOJOrHIECcKoe HOBBIX BUJIOB.
OOBACHATH MPUUYUHBI IBYX TUIIOB BH1I000pa30BaHusI.
AHanmu3upoBaTh U CPABHUBATH MPUMEPHI
BU000pa30BaHusl (Ha KOHKPETHBIX pUMepax)
44.110. | MakposBoon | Kom6. Maxpossoaonus. Ilyrn n HanpaBJjieHust Bh1ensaTe CyniecTBEHHbIE IPOLECCHI
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Usl KaK 3BOJIIOLMH. Y CIIOBUS U 3HAaYEHUE muddepeHnIranum BUaa.
npouecc maddepennunanun Buna. [lonsarue o OOBSACHATH BOSHUKHOBEHHE HAJIBUAOBBIX TPYIIIL
MOsIBJICHUS Makpo3BooIuu. JlokazaTenbcTBa mpouecca [TpuBOIUTE IPUMEPBI, CITyXKAIUE 10KA3aTeIbCTBOM
HAJIBUAOBBIX 9BOJIIOLIMU: NTAJIEOHTOJIOTUYECKHE, IpolLecca 3BOJIOLUY KU3HU Ha 3eMJIe.
rpynmn SMOPHOJIOTHYECKHEe, aHATOMO-MOpQooruuecke | Mcnoip30BaTh U MOSICHATH WILTIOCTPATHBHBIHI
OPraHu3MOB (pyZIMMEHTBI U aTaBU3MBbI) MaTepuai yueOHUKa, U3BJIEKATh U3 HETO HYKHYIO
uHOpPMALINIO
45. | 11 OcHoBHBIE Kom6. IIyTu u HanpasJienus 3Bosonnu. [Iporpecc u | OnpenensaTe NOHIATUS «OMONOTHUECKUN TPOTPECCH,
HANPABJICHUSA perpecc B )xuBoM mupe. Hampasnenus «Ounosiornueckuil perpecc». XapakTepu3oBarb
IBOJIIOLUH OMOJIOTHYEcKOro mporpecca: apomopgos, HaIpaBJIeHUs1 OMOJIOrMYECKOTo Iporpecca.
navoananTanys, oomas aereHepanus OOBACHATH POJIb OCHOBHBIX HAIPABICHUH IBOJIIOLIUH.
OpraHu3MOB AHanM3UpoOBaTh U CPAaBHUBATH MPOSBIECHNUE OCHOBHBIX
HaIpaBJIEHUN SBOJIIOIUH.
Ha3zbiBaTh 1 MOSACHATH IpUMeEpHI apoMopdo3a,
UAMOaJanTaluy 1 oOlIel JereHepamnuu
46. | 12. | Ilpumepsl Kom6. IIyTu u HanpasJieHusi IBoonnu. JABukyume | XapakTepu3oBaTh 3BOIIOIUOHHbIE TpeoOpa3oBaHus y
IBOJIIOIHOHHBI CHJIBI M pPe3yJibTaThl 3BOIOIMH. O000IIEHNe | )KMBOTHBIX Ha IPUMEPE HEPBHOM, MUILEBAPUTEIBHOM,
X paHee U3y4eHHOI 0 MaTepHasa 00 IBOJIIOIMH. PENpoyKTUBHOM cucTeM. XapakTepu3oBaTh
npeodpazoBaH OBOJIIOIMS — JUTUTENbHBIA HCTOPUUECKHI ABOJIIOIIMOHHBIE MPE0OPa30BaHUs PENPOTYKTHBHOMN
Hii JKHBBIX nporiecc. CHUCTEMBI y PaCTECHHIA.
OpPraHu3MoB OBOJIOLIMOHHBIE ITPe0Opa30BaHus )KUBOTHEIX U | CpaBHMBATh THUIIBI PA3MHOXKEHUS Y PACTUTEIbHbBIX
pacTeHui. YpOBHH MpeoOpa3zoBaHui OPraHu3MOB.
OOBACHATH NPUUUHBI HOPMUPOBAHUS
OMOJIOTMYECKOT0 pa3HO00pa3us BUAOB Ha 3eMile
47.113. | OcHOBHBIE IIp. MukposBosonus u makpodBosonus. Ilyru n | HasbiBaTe 1 XapakTepru3oBaTb OCHOBHBIE
3aKOHOMEPHOCT HaMNpaBJIeHNUs IBOJIOUMU. [IBHAKYIIIMe CHJIBI U | 3AKOHOMEPHOCTH 3BOJIIOLIUU.
1 3BOJIIOLIMN. Pe3yJ1bTaThl 3BOJIIOLIHH. 3AKOHOMEPHOCTH AHanmu3nupoBaTh WUTIOCTPATUBHBIA MaTepHa
JIaGopatopHas OMOJIOTUYECKOM 3BOJIIOLIUHU B IPUPOJIE: y4eOHHUKa JJIs1 I0Ka3aTelIbCTBA CYLLECTBOBAHUS
pabota Ne 5 HEoOpaTUMOCTb IIpolecca, IPOrPECCUBHOE 3aKOHOMEPHOCTEH Mpoliecca 3BOJIIOLUH,
«IIpucnocobae yca0XKHEeHHe (GopM KU3HHU, XapaKTepU3yIoIUX €€ 00IyI0 HalPaBICHHOCTb.
HHOCTh HENpOrpaMMHUPOBAHHOE Pa3BUTHE KHU3HHU, BersBiATE, Ha0/MI0JaTh, ONUCHIBATH U 3apUCOBHIBAThH
OpPraHu3MOB K aJlanTalllu, MOSBJICHNUE HOBBIX BHJIOB. NPU3HAKY HACIIEICTBEHHBIX CBOMCTB OPraHU3MOB U
cpene HaJIN4MS UX U3MEHUYHUBOCTH.
OoOUTaHUS» 3anuchIBaTh BHIBOJIbI M HAOMIO/ICHHS B TAOJIMIIAX.
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CobumoiaTh ipaBmiia paboTHl B KaOWHETE, 0OpaIeHHs
¢ 1a60PaTOPHBIM 000PYIOBaHHEM

48. | 14. | YesoBek — Komb. I'mnore3sl MPOMCX0KACHHUS YEJIOBEKA. Pa3nuuare u XapakTepu30BaTh OCHOBHBIE
NpeaCcTABUTE] OpoJronus npuMaroB. PanHue npeaku 0COOEHHOCTH MPEIKOB IPUMATOB M TOMUHU/I.
b ’KHBOTHOT0 npumaroB. 'omuHuabl. CoBpeMeHHbIE CpaBHHBATh ¥ aHAJTM3UPOBATH MPU3HAKU PAHHHUX
MHpa. 94eJI0BEKOOOpa3HbIe 00E3bsHEI. TOMUHHJI ¥ YEJIOBEKOOOPa3HBIX 00€3bsIH HAa PUCYHKAX
IBOJIIOLIOHHO Hakorenne GpakToB 0 MpOUCXOKICHAH y4eOHHUKa.
e yenoBeka. JlokazaTenbcTBa poAcTBa yenoBeka 1 | Haxonutes B IHTEpHETE NONOIHUTENBHYIO
NPOUCXOKIEHH KUBOTHBIX. BaykHelne oco6eHHOCTH UH(POPMAIIHIO O TPUMaTaxX ¥ TOMUHHU/IAX.
e YeJI0BeKa opranusma uenoseka. [IposiBienue XapakTepr3oBaTb OCHOBHbIE 0COOEHHOCTH OpraHu3Ma
OMOJIOTHYECKHUX U COLMAIBbHBIX (DPAKTOPOB B YeJ0BeKa.
HCTOPUYECKOM IPOLIECCe MPOUCXOKIACHUS CpaBHUBATh IPU3HAKU CXO/ICTBA CTPOEHUS
yenoBeka. OOIIECTBEHHBIN (CONMAIBHBIN) 00pa3 | opraHu3Ma 4ejoBeKa U YeJIOBEKOOOPa3HBIX 00E3bsH.
YKU3HU — YHUKAJIbHOE CBOMCTBO YeI0OBeKa Jloka3bIBaTh Ha KOHKPETHBIX IPUMEPAX €AHMHCTBO
OMOJIOTHYECKON W COIMAIBLHOM CYIITHOCTH YeJIOBEKa
49. | 15. Pannue u Kom6. JBoJIIOLMS Yen0BeKka. PanHue npenku Pa3nuuate 1 xapakTepru3oBaTh CTAANHU
No3H1e yenoBeka. [lepexos K MpsIMOXO0XKIEHHUIO — aHTpornoreHe3a. Haxoautes B uHTEpHETE
3TaMNbI BBIIAIOIIMICS ATAIl HBOJIIOLMN YEJIOBEKa. JOTIOTHUTEIbHYIO HH(OPMAIIHIO O
IBOJIIOLUH Cranuu aHTponoreHesa: npeaecTBEHHUKH, NpPEILECTBEHHUKAX U PAHHUX IIPEJKaX YeloBeKa.
yeJioBeKa YeJIOBEK YMEIbIi, IpeBHENIIINE JTI0U, IpeBHUE | XapaKTepu30BaTh HEOAHTPOIIa — KPOMAaHBOHIIA KaK
JIFO/I, COBPEMEHHBIHN YelIOBEK. YyeJI0BeKa COBPEMEHHOT'O THUIIA.
PanHMe HEOAHTPOINBI — KPOMAHBOHIIBI. HaspiBath pemaronue Gpakropsl GopMupoBaHUs U
OTnuuuTenbHble IPU3HAKA COBPEMEHHBIX pa3BuTHs YenoBeka pa3yMHOIO.
nroziedt. bruoconunanbHas CyllHOCTb YeJI0BEKa. OO60CHOBBIBaTh BIMSIHUE COLMANIBHBIX (DAKTOPOB Ha
BnusiHue conmanbHbIX (GakTOpoB Ha JelcTBUE (opMHUpOBaHKE COBPEMEHHOIO YEJIOBEKA
€CTECTBEHHOI'0 0TOOPa B UCTOPUUECKOM
Pa3BUTHH YEJIOBEKA
50. | 16. | YesoBeueckne | Komo. IIpoucxo:knenne Yei0Be4eCKUX pac, HX HaspiBaTh cyliecTBeHHbIE IPU3HAKK BUa YenoBek
pachbl, uX eIMHCTBO. YenoBek pa3yMHbIi — NOMUMOP(HBIA | pa3yMHBIH.
POJCTBO H Bu. [lonsarue o pace. OCHOBHBIE THIIBI pac. OOBACHATH MPUCTIOCOOICHHOCTh OPraHU3Ma YeI0BeKa
MPOUCXOKIEHH [IpoucxoxxaeHue u poacTBO pac K cpefie OOUTaHMs.
e BBIsBIATE MpUYKMHBI MHOTOOOpa3us pac yenoBeka.

XapakTepu30BaTh POJICTBO pac Ha KOHKPETHBIX
pUMepax.
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Ha3zpiBaTh 1 0OBACHATH IIaBHBIA MPU3HAK,
JI0OKa3bIBAIOIMI €AMHCTBO BUJA YenoBeKk pa3yMHbIH

ol. | 17. YesoBek kak | Komo. IMocaencTBust BAUSAHUSA 1eITEJIbHOCTH BrIsIBASTS IPUYMHBI BIUSHUS Y€JIOBEKa Ha Onocdepy.
KUTETb YeJI0BEeKAa HA IKOCHCTeMbI. UeTIOBEK — KUTENb | XapaKTepU30BaTh Pe3yIbTAaThl BIUSHUS
ouocdepnl u ounochepsl. BnusHue yenoBeka Ha 6uocdepy. YeJIOBEUYCCKOU JICATSIILHOCTH Ha Orocdepy.
€ro BJIMsIHHE VY ¢n0XKHEHUE U MOLITHOCTh BO3JAECHCTBHUS IIpuBOAUTE KOHKPETHBIE IPUMEPHI MOJIE3HOU U
HA MPUPOIY gyenoBeka B Onocgepe. CoxpaHeHHe )KU3HHA HA ryOUTENBHOH JIESITETLHOCTH YeJIOBEKa B MIPHUPO/IE.
3emuiu 3emuie — TJIaBHAas 3a7a4a 4YeJI0BEYeCTBA ApryMeHTHpPOBATh HEOOXOTUMOCTh OEPEKHOTO

OTHONICHHSI K TIPUPOJIC
52. | 18. O606menne u | OC+K CymiecTBeHHbIE TPU3HAKHU BUJA, IOMYJIALNNA Kak | BeIIensATh CylecTBeHHbIE TPU3HAKHA BUJIA.

cucTreMaTu3al
Hsl 3HAHUH 10
TeMme
«3akoHOMEpHO
cTH
NMPOUCXOKICHHU
sl 1 PAa3BUTHSA
JKU3HHM Ha
3emJie»

rpymnmnsl ocodeit oaHoro Buaa, Buaa Yenosek
pPa3yMHBIN, OCHOBHBIX ATArOB 3BOJIIOIIHHI
OPraHWYECKOT0 MUPA, CHHTETHYECKON TEOPUH
DBOJIIOIH;

OOIIIHOCTh TTPOUCXOKICHUS ¥ DBOJTIOIUH
OpraHW3MOB, 3HAYECHHE OMOJIOTHYECKOTO
pazHoo0pa3us st cCoXpaHeHust ouochepsr;
MEXaHU3Mbl BO3HUKHOBEHHS
MPUCTIOCOOIEHHOCTH, MPOIIECC
BHI000pa30BaHUS;

TUTIOTE3bI TIPOUCXOKICHUS KU3HH, OCHOBHBIC
sBoJiroIIMOHHbIE yueHus JK.-b. Jlamapka u

Y. JlapBuHa, ocHOBHbIE Ujieu runote3 OnapuHa
n XoJjeiiHa, OCHOBHbIEC HAIIPaBJICHUS
9BOJIIOLIMH; JI0KA3aTeIbCTBA POJICTBA YEIOBEKA C
MJICKOITUTAIOIIUMH; TIPOUCXOKICHUE
YEJIIOBEYECKUX Pac ¥ UX CIUHCTBO;
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB K Cpejie
00WTaHMS, MPUYNHBI MHOTOOOPa3us BUJIOB.

XapakTepru30BaTh OCHOBHBIC HAIIPaBJICHUS U
JBIDKYIIME CHJIBI DBOJIFOITUH.

OOBACHATH MPUUYUHBI MHOTO00pa3us BUIOB.
BuISBIATE 1 000CHOBBIBATH MECTO YEJIOBEKA B
CHCTEME OPTaHUYECKOTO MHPA.

Haxoaute B UHTEpHETE TOMOTHUTEIBHYIO
HH()OPMAITHIO O TPOUCXOKICHUH KU3HHU B SBOJTIOIUH
YEeJIOBEYECKOTO OpraHu3Ma.

Hcnons3oBaTh HHPOPMAIIMOHHBIE PECYPCHI IS
MOJTOTOBKH MPE3CHTAIINH HJIA COOOIIEHUS 00
SBOJIIOIMH YeJIOBEKA

Tema 5. 3akoHOMEpPHOCTH B3aUMOOTHOIIEHHUI OPraHu3MoB M cpeabl — 14 yac.

IIpenmeTrHbie pe3yabTaThl:
BBIJICJIATh CYIIECTBEHHbBIC IPU3HAKU CpPEll *KU3HU Ha 3emJie, IPUPOIHOTO COOOIIECTBA, €CTECTBEHHBIX AIKOCUCTEM U arpO3KOCUCTEM, KPYroBOpoTa
BEIIECTB U MPEBPAIIECHUS SHEPTUH B SKOCHCTEMAaX, 3BOIIOLUHU Ouochepsr;
BBIJICJISITh OTIMYUTEIbHbBIC IPU3HAKU OMOTreoleH03a 1 OMOLIeHO3a;
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® YCTaHaBJIHMBATh B3aMMOCBSI3U MEXTY OCOOCHHOCTSIMHU CPEIbl OOMTAHUS U TPUCTIOCOOICHHUSIM K Pa3IMYHBIM CpeiaM OOUTaHMUS;

® OMNHWCHIBATH M HCHOJB30BATH IPUEMBI BBIPALIMBAHUS M PA3MHOXKEHMS KyJIbTYPHBIX PAcTEHUl M JOMAIIHUX JKMBOTHBIX, yXOJa 3a HUMH B
arpoleH03ax;

® apryMEHTHPOBAaTh, MPHUBOJMUTH J0KA3aTEIHCTBA TIIO0ATBHBIX AHTPOIIOTEHHBIX M3MEHEHHM OMOC(ephl U HEOOXOIMMOCTH 3AIIUTHl OKPYXKAFOIIEH
Cpelbl;

® apryMeHTHPOBaTh, IPUBOJUTH JI0KA3aTEIbCTBA 3aBUCUMOCTH 3/I0POBbsS YEJIOBEKA OT COCTOSIHUS OKPYKAIOIIEH CpeJibl;

® 3HAaTh U apryMEHTHPOBATh OCHOBHBIE IpaBHUJia MOBEJIECHMS B MPHUPOJEC; AHAIU3UPOBATh M OLIEHUBATh IOCIIEJCTBHUS JESATEIHOCTH 4Ye€JIOBEKa B
MIPUPOJIE;

e OIICHMBATh 3HauUeHUEe BepHackoro B pa3BUTHH yueHHUs 0 Ouocdepe;

® UCIOJIb30BAaTh METOJbI OMOJIOTMYECKOW HAayKu: HaOJNI0JIaTh U ONMCHIBATH 3KOCHUCTEMBI CBOEH MECTHOCTH, JTUHAMHUKY 3KOCHUCTEM, MOCIEACTBUS
BIIUSIHUS AE€ATEIBHOCTH YEJIOBEKa Ha SKOCHUCTEMBI; CTABUTh OMOJIOTMUECKHUE SKCIEPUMEHTHI U OOBSACHATH UX PE3YNbTATHI;

e 3HATh W COOIOAThH TpaBuia paboThl B KaOMHETE OMOJIOTHH;

® HaxoAWTh B Y4eOHOW, Hay4yHO-TNOMYJSpHOW JnuTepaType, MHTepHeT-pecypcax HHPOpMAIUI0 O TJIOOATBHBIX AHTPOTIOTEHHBIX H3MEHEHUSX,
MPUCTIOCOOIEHHOCTH JKHUBBIX OPraHM3MOB K PAa3JIMYHBIM cpesiaM oOuTaHusl, 0pOpMIISATh €€ B BU/I€ MUCbMEHHBIX COOOIIEHHH, TOKIIa10B, pedepaTos;

® NOHUMAMb KONO2UYECKUe NPOOIeMbl, BOZHUKAIOWUE 8 YCIOBUAX HEPAYUOHANLHO20 NPUPOOONOTb308AHUSA, U NYMU PeUleHUs IMux npooaem;

®  QHATU3UPOBAMb U OYEHUBAMb YeNlegble U CMbICIO8ble YCMAHOBKU 8 CEOUX OeUCMBUAX U NOCMYNKAX NO OMHOWEHUIO K 300pP08bl0 CB0eMY U
OKPYIHCAIOWUX, NOCIEOCMBUSA GUAHUS hDAKMOPOB PUCKA HA 300POBbE UEN0BEKA,

® OpUEHMUPOBAMbBCS 8 CUCmeMe MOPATbHbIX HOPM U YEeHHOCmel N0 OMHOWEHUIO K 00beKmam JCUBol Npupoobl, COOCMEEHHOMY 300p08bI0 U
300p06bI0 Opyaux ar0oel (NpusHaHue GblCOKOU YEHHOCMU JHCUSHU 80 8CeX ee NPOABNEHUAX, IKON02UYEeCKoe CO3HAHUe, IMOYUOHANbHO-YEHHOCIMHOE
OMHOUEHUE K 00BEeKMAaM HCUBOU NPUPOObL),

® Haxooums uH@opmayuro no eonpocam oobweu OUoNo2uU 8 HAYUYHO-NONYIAPHOU Jumepamype, Cneyuaiu3upo8aHHblX OUOO2UYECKUX CNOBAPSX,
cnpasounuxax, Mumepnem-pecypcax, anaiu3uposams u OYyeHueamy ee, nepeeooums uz 00HOU opmul & Opy2yio;

® co3z0asamv coOCMBeHHblE NUCbMENHbIE U YCIHblE COOOUeHUs O COBPEMEHNbIX npobaemax 6 obaacmu OUOI02UU U OXPAlbl OKpYAcaloueli cpeobl Ha
OCHOB€ HECKONbKUX UCTOYHUKO8 UHOPMAYUU, CONPOBOICOAMb BbICMYNIIEHUE Npe3eHMAayUel, YHumledas 0COOeHHOCMU ayOUmopuUu C8EPCMHUKO8,

® pabomamv 8 2pynne c8epPCMHUKO8 NPU peuleHuu NO3HABAMENbHbIX 3a0ay, CEA3AHHLIX C MEeOPemudecKUMU U NPaKkmuyecKumu npooremMamu 6
obnacmu MONeKyIAPHOU OUONO2UU, SeHeMUKU, IKON02UU, DUOMEXHOI02UU, MeOUYUHbL U OXPAHbL OKpYJicalowel cpeovl, NIAHUPOBAMb COBMECHHYIO
0esmenbHOCb, YYUMbl8amb MHEHUe OKPYICAIOWUX U A0eK8AMHO OYEHUBAMb COOCMBEHHbIU 8KIA0 8 0esIMeNbHOCHb SPYNNb.

MertanpeaMeTHbIe pe3yJabTaThl

PeryasituBubie YY/I:

CaMOCTOSTEJILHO OIPEJENATh e CBOEro 00y4eHus, CTaBUTh U (OPMYIUPOBATH 1Jisi ceOs HOBbIE 3a/1aud B y4€0e U MM03HABATEIbHOMN JesITeIbHOCTH,
pa3BUBaTh MOTHUBBI M HHTEPECHI CBOEH MM03HABATEIbHOM e TENbHOCTH;

CaMOCTOSITEJIHO TUIAHUPOBATh MYTH JIOCTHMKEHHUS IIeJie, B TOM 4HuCIlle albTepHAaTHBHbBIE, OCO3HAHHO BbIOMpPATh Hambosee 3PPeKTUBHbBIE COCOOBI
peleHus yueOHbIX M M03HABaTEIbHbBIX 33J1ay;
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YMEHHE COOTHOCHUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMM, OCYILECTBISATH KOHTPOJIb CBOEH JEATENbHOCTH B MPOLIECCE JOCTHKEHUS
pe3yibTara, ONpeaessaTh CIoCOObl NEHCTBUN B paMKaX MPEJIOKEHHBIX YCIOBUNA M TpeOOBaHMM, KOPPEKTUPOBATh CBOU ACHUCTBUS B COOTBETCTBUU C
W3MEHSIOLICICS CUTyallue;

YMEHHE OLIEHUBATh MPABUIBHOCTD BBIMOJHEHUS YU4eOHO 3a/1aun, COOCTBEHHBIE BOSMOKHOCTH €€ PEIICHHS;

BJIaJICHUE OCHOBAMHU CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHSTHUSI PELIEHUH M OCYIIECTBJIEHUS OCO3HAHHOTO BbIOOpa B y4eOHOM M MO3HaBATEIbHOU
NEeSITEIbHOCTH.

ITo3naBaTenbHble YY /I:

YMEHHE OIpeNesTh MOHATUS, CO3/1aBaTh O0OOIIEHHUs, yCTaHABIMBATh AHAJIOTUM, KJIACCU(PHUIMPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHMS U
KpUTEpUH I Kilaccu(UKaluM, YyCTaHABIMBATh IPUUYMHHO-CIICIACTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE pacCyKICHHE, YMO3aKIIUYeHHE
(MHIYKTUBHOE, NEIYKTUBHOE M I10 AHAJIOTHH) U J€TaTh BBIBOJbL;

YMEHHE C03/1aBaTh, IPUMEHATH U PE0OPa30BbIBATH 3HAKK U CUMBOJIbI, MOJEIU U CXEMBI JUIsl pelIeHHs yUeOHBIX U M03HABATEIbHBIX 33/1a4;
CMBICIIOBOE UTEHHE.

KommyHnukaruBubie YY/I:

YMEHHE OPraHu30BbIBaTh y4EOHOE COTPYAHHUYECTBO M COBMECTHYIO JEATEIbHOCTb C YUHUTEIEM U CBEPCTHHKAMH; paboTaTh WHIMBUAYAJIBHO U B
IpylIe: HaxoIuTh o0Illee peuieHue M paspeniarb KOH(IUKTHI Ha OCHOBE COIJIACOBaHMS MO3MLMNH M yué€Ta HHTEpecoB; (OPMYIUPOBATSH,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

YMEHHE OCO3HAaHHO HCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBHUM C 3a/Jadyeil KOMMYHMKAUUW Ui BBIPDAXKEHHUS CBOUX YYBCTB, MBICIEH U
MOTPEOHOCTEN; TITAHUPOBAHUS M PETYJISIIMN CBOCH NIEATEILHOCTH; BIIaJICHUE YCTHON W MUCbMEHHON PEeUYbl0, MOHOJIOTHYECKON KOHTEKCTHON PEYbIO;
¢dbopMupoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH MCIOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHonoruii (namee WMKT-
KOMIICTCHIINH);

(dhopMHUpOBaHKME U PA3BUTHE SKOJOTMUYECKOTO MBIIUICHUS, YMEHHE MPUMEHATh €ro B MMO3HABATEIbHONW, KOMMYHUKATUBHOMN, COLIMAIbLHONW MPAKTUKE U
npodeccuoHalIbHON OPUEHTALINH.

JIn4HOCTHBIE Pe3yJIbTATHI:

(dbopMHpOBaHKE OTBETCTBEHHOI'O OTHOLIEHUS K YUE€HHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIUXCsl K CaMOPa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIlMM K OOYYEHHUIO U MO3HAHHIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO JallbHEHIIeH HHIMBUIyalbHOM TpaeKTOopuu oOpa3oBaHHs Ha 0aze
OpUEHTHUPOBKHU B MUpE mnpodeccuii U MpopecCUOHANBHBIX MPEANOYTEeHUN, ¢ YYETOM YCTOWYMBBIX MMO3HABATEIbHBIX MHTEPECOB, a TaK)Ke Ha OCHOBE
(dhopMHUpOBaHUS YBAXKUTEILHOTO OTHOLIEHUS K TPy, PA3BUTHS OTIBITA YYaCTUS B COIIMAILHO 3HAYUMOM TPYIIE;

¢dbopMHUpOBaHHE IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U OOIIECTBEHHON MPaKTHKHU,
YUUTBIBAIOIIETO COIUAIBHOE, KYIBTYPHOE, SI3bIKOBOE, AYXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA;

pa3BUTHE MOPAJIBHOTO CO3HAHHS M KOMIIETEHTHOCTH B pEIICHHH MOPAJIbHBIX MpOOJEeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (opmupoBaHue
HPaBCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEJCHUS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHBIM MOCTYIKAM;

(dbopMupoBaHHEe KOMMYHUKATUBHONM KOMIETEHTHOCTH B OOLIEHWH U COTPYJHMUYECTBE CO CBEPCTHHUKAMH, AETBMH CTaplIero M MIIAJLIEr0 BO3pacTa,
B3pPOCIIBIMH B Ipoliecce 00pa30BaTeIbHON, 0OIECTBEHHO MOJIE3HOH, yueOHO-HCCIeI0BATENbCKOM, TBOPUECKOM U APYrUX BUAAX NEATEIbHOCTH;
(opMuUpOBaHKE IIGHHOCTH 3A0POBOro U 0e30macHoro o0pasa xKHU3HH,
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(hOpMHPOBAHHE OCHOB AKOJIOTHYECKOW KYIbTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIUICHUS, PA3BUTHE OIBITA
9KOJIOTHYECKH OPUEHTUPOBAHHOU PEIICKCHBHO-OIICHOYHOW U IPAKTHYECKON JEATEILHOCTH B )KU3HEHHBIX CUTYaIUSIX

53. | 1. YcaoBus Hos. JKoJioruveckue Gakropbl. IKOIOTHUECKAS BrienaTe u xapakrepu3oBaTh CyLIECTBEHHbIE
JKM3HM Ha Huma. Jkocucremsl. [Ipucnocodaenus k MIPU3HAKYU CPEJl KU3HU Ha 3eMIIe.
3emure pa3au4HbIM cpeaaM ooutanus. Cpenpl )xu3Hn | Ha3piBaTh XapakTepHble PU3HAKU OPTaHU3MOB —
OpraHu3MoOB Ha 3emiie: BO/IHas, HA3€MHO- oburarenel ITUX Cpel] )KU3HHU.
BO3/YILIHAs, [IOYBEHHAs, OPraHU3MEHHasl. XapakTepu30BaTh YEPThI IPUCIIOCOOICHHOCTH
YCcnoBus )KU3HU OPTaHU3MOB B Pa3HBIX CpellaX. | OPraHW3MOB K Cpesie X OOUTaHUSI.
DKkonorndeckue (HakTopbl: AONOTHYECKHE, Pacnio3naBate 1 XxapakTepru30BaTh SKOJIOTHIECKUE
OMOTHYECKHE U aHTPONIOTE€HHbBIE (bakTopbl cpebl
54. | 2. Oo0mue Kom6. JkoJiorudyeckue GakTopbl. YCTOMYUBOCTh U | BBIAEHATH U XapakTepu30BaTh OCHOBHBIE
3aKOHBI ANHAMMKA IKOCHCTEM. 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH JCUCTBUS (PAKTOPOB Cpe/Ibl HA
AeicTBUSA JeiicTBUS (PaKTOPOB CPEIbl: 3aKOH ONITUMYMa, OpraHU3MBI.
(¢paxkrTopos 3aKOH HE3aMEHMMOCTH (axTopa. BiusHue Ha3zbiBaTe npuMepsl (hakTOpPOB CpeJIbl.
cpeabl Ha 9KOJIOTMYECKUX (PaKTOPOB HA OPraHU3MBI. AHanu3upoBath AeicTBre (PaKTOpPOB HA OPraHU3MBbI
OpraHu3Mbl [leproAMIHOCTP B )KU3HH OPTaHU3MOB. 110 PHCYHKaM y4eOHUKa.
doTonepuoan3m Beienars 3k00rnueckue rpynisl OpraHu3MoB.
[TprBOANTE PUMEPHI CE30HHBIX MEPECTPOEK
KM3HEJIESTEIbHOCTH Y dKMUBOTHBIX M PACTEHUH
55. | 3. IMpucnocodien | Komo. IKOJIOrHYeCKAash HUIIA. DKOCHCTEMBI. [TpuBOIUTH KOHKPETHBIE MPUMEPHI alalTaIlUi y
HOCTh IIpucnoco6/ieHns K pa3jJiMYHBIM cpelam KUBBIX OPraHU3MOB.
OPraHu3MOB K odurtanus. [Ipumepsl nprcrnocobIeHHOCTH Ha3piBaTh HEOOX01MMBIE YCIOBUS BOSHUKHOBEHUS U
HeliCTBUIO opranu3MoB. [lonarue 06 agantanuu. NoJJep>KaHusl afanTalui.
¢daxTopoB PaznooOpazue ananrauuii. [lonstue o PaznuuaTh 3HaYeHHE NOHATHH «OKU3HEHHas GopMa» u
cpenbl AKHU3HEHHOU (popMe. DKOJIOrMUECKHe rPyIIIbl «QKOJIOTHYECKas TPYIIa
OpraHu3MOB
56. | 4. Buornueckne | Komo0. JKOCHCTEMBI. Y CTONYNBOCTh U JTMHAMHUKA Boiaensite 1 XapaKTepu30BaTh TUIBI OMOTHYECKUX
CBSI3HU B 3kocucremM. Kpyropopor Bemecrs u CBSI3€H.
npuposje npeBpalieHsi JHEPruu B IKOCHUCTEMAaX. OOBsACHATH MHOTOOOpa3ue TpoHUIECKUX CBA3EH.

IIpaBu/Ia 3K0JI0rH4eCKOM MUPAMHU/BI.
buotnueckue CBsA3M B IPUPOAEC: CETHU IUTAHMUS,
crnocoObl JoObIBaHMs MUIIK. B3anumoeiictBue
pa3HBIX BUJOB B IPUPOJIHOM COOOIIECTBE:
KOHKYPEHIIUs, MyTyaJlu3M, CUMOHNO03,

XapaKTepI/ISOBaTL THUIIBI B3aUMOACUCTBUS BUJOB
OpPraHnu3MoOB: MyTYyaJIU3M, CI/IM6I/IO3, napa3uTusm,
XUIIHUYCCTBO, KOHKYPCHIUSA, IPUBOAUTL UX
IMPUMCPBHI.

OOBACHATH 3HAYCHHE OMOTHYECKUX CBI3CH
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XUIIHUYECTBO, Napa3utusM. CBs3u OpraHu3MOB
pa3HBIX BUJIOB. 3HaUYECHHUE OMOTUYECKHUX CBSI3eH

o7. B3aumocssizm | Komo. YCcToiYuBOCTb M ITMHAMHUKA IKOCHCTEM. BriensaTe cyiiecTBeHHbIE CBOMCTBA MOMYJIALIMHI KaK
OPraHu3MoB [Momymsimust kak ocobasi HaTOpraHU3MEHHAs rpynmsl 0coOeit 0IHOTO BUIA.
B NOMYJISILMH cucrtema, (opma CymecTBOBaHUS BUIA B OOBACHATH TEPPUTOPUATHLHOE MTOBEICHUE 0cO0e
npuposie. [lonarue o nemorpaduueckoil u HOITYJISIUH.
MPOCTPAHCTBEHHOU CTPYKTYpE MOMYJISAIUH. HaspiBaTh u XapakTepu3oBaTh IPUMEPHI
KonuuecTBeHHbIe TOKA3aTENN MOMYISIIAN: TEPPUTOPUATHHBIX, TUIIEBBIX U MOJIOBBIX OTHOIICHUM
YUCJICHHOCTh U TNIOTHOCTH MEXy 0COOSIMU B TIOMYJISIIUH.
AHanu3upoBaTh COJEP)KaHUE PUCYHKA yUueOHHUKA,
WJUTIOCTPUPYIOLIETO CBOMCTBA MOMYJISIIUNA
58. ®ynkauonupo | Komo6. YCcToiunBOCTh U IMHAMHMKA IKOCHUCTEM. BrIgBISITE IposiBIIeHHE IeMOTpadUuecKiX CBOMCTB
BaHHe Hemorpaduueckre XxapakKTepUCTUKH MOMYJISINH: | TOMYJISIIANA B PUPOJIC. XapaKTEPU30BaATh MPUUUHBI
nomyJIsiuuii B YUCJICHHOCTb, INIOTHOCTh, POXKIAEMOCTD, KOJICOaHMST YMCICHHOCTH Y TIJIOTHOCTH TIOMYJISIITUH.
npupojae CMEpPTHOCTbh, BEDKUBaeMOCTb. Bo3pacThast CpaBHUBATH MOHATHS «UUCIEHHOCTH TOMYIISIITUN U
CTPYKTYpa MOTMYJISIUH, TT0JIOBAsi CTPYKTYypa «IUIOTHOCTH TIOMYJISIITANY, JIENAaTh BHIBOIBI.
nonyisiiuy. [Tomymsiius kak 6ruocrucrema. AHanM3UpoOBaTh COJIEp’KaHNE PUCYHKOB yueOHUKA
JIuHaMuKa YMCIIEHHOCTH U TUIOTHOCTH
MONYJISALMU. Perymsanus yncieHHocTH
MOMYJIALIMI
59. IIpuponnoe Komo. JkoJioruyeckue GpakTopbl. IKoI0rHYecKass Bb1aensTs CylmecTBeHHbIE IPU3HAKU TPUPOJHOTO
€0001ecTBO — HHUIIA. JKOCUCTEMBI. Y CTOHYHUBOCTD U coo01ecTna.
O0noreoueHos AAHAMHUKA dKocucTeM. Kpyrosopor Bemecrs | Xapakrepu3oBaTh spyCHOE CTpOEHUE OHOLIEHO30B,
U NpeBpalleHusl JHEPrUM B IKOCHUCTEMAX. LEIU MUTaHUs, CETU MUTAHUS U SKOJIOTUYECKUE
IIpucnoco0Jiennsi K pa3jiMYHbIM CpeaaM HHUILIN.
odouTaHus. [ToHMMATH CYIIHOCTH MOHATHUS «OHOTOII.
[IpupoaHoe coob1IecTBO Kak OUOIEHO3, €r0 CpaBHUBATH NOHITHS «OMOTEOIIEHO3» U «OHOLIEHO3Y.
SIPYCHO€ CTPOEHHUE, FIKOJIOTMYECKUE HULIH, OOBACHATD Ha KOHKPETHBIX MIPUMEPAX
MULIEBbIE LIENU U CETH NUTAHUS. | TaBHBII cpenoo0pas3yIoIIyI0 pOJib BUJIOB B OMOIIEHO3€E
MpU3HAK TPUPOTHOTO COOOIIECTBA — KPYTOBOPOT
BEIIECTB U MOTOK SHepruu. [lonsTue o 6uotore.
Ponp BUIOB B 6HOIIEHO3E
60. Buoreonenosnsr | Komo. JKoCHCTEMBI. Y CTONYNBOCTh U JTMHAMHUKA Briaensite, OOBSCHITH U CPAaBHUBATH CYILIECTBEHHBIC
, IKOCUCTEMBI skocucremM. Kpyropopor Bemecrs u MPU3HAKU IPUPOTHOTO COOOIIECTBA KAK IKOCHCTEMBI
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u Ouocepa

npeBpalieHns JHEPruu B IKOCHCTEMAaX.
IMpaBuiia 3K0JI0rMYeCKOM NUPaAMU/IbL. YUYeHUue
B.WU. Bepnajackoro o ouocgepe.

DKOCUCTEMHAsl OpraHu3aIus >KUBOU MPUPOIBI.
OYHKIIMOHAIBHOE pa3Inuue BUJOB B
IKOcUcTEeMax (TIPOU3BOAUTEINHN, TOTPEOUTEINH,
paznararenu). OCHOBHbIE CTPYKTYpHbIE
KOMIIOHEHTHI 9KOCUCTEMBI. KpyroBopoT BeriecT
Y TIPEBPAICHIS SHEPTUU — OCHOBHOH TIPU3HAK
skocucteM. buocdepa — rmodanpHas
skocuctema. B.W. Bepnaackuit o 6uocdepe.
KomnoHeHTHI, XapakTepu3yIoInue COCTaB u
CBOMCTBa OMOC(hEpHI: )KUBOE BEIIECTBO,
OMOTEHHOE BEIIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BemecTBO. PosTb )KHMBOTO BEIIECTBA B
orocdepe

WA OMOTEOIIeHO3a.

Xapakrepu3oBath 6uochepy Kak riao0aibHy0
IKOCUCTEMY.

OOBACHATH POJIb PA3IMYHBIX BUIOB B IIPOLECCE
KPYrOBOPOTAa BEIIECTB M MIOTOKE SHEPTUH B
IKOCHUCTEMAX.

OOBSCHATH 3HaUCHUE OMOJIOTHYECKOTO pa3HOOOpa3us
JUIs COXpaHeHHs OnocQepsl.

XapakrepuszoBartb poibs B.. BepHaackoro B
pa3BUTHM yueHHs 0 Ouocdepe.

AHaTM3MPOBATH U MOSICHATH COAEPIKaHUE PUCYHKOB
yueOHUKa

61. | 9. PazButne u Kom6. Ipoawonusi ouocdepsl. Iocaencreus OOBACHATH U XapaKTEpPHU30BaTh MPOLIECC CMEHBI
cMeHa BJIUSIHUA eATETbHOCTH YeJI0BeKa Ha OHOTe€O1IEHO30B.
MPHPOIHBIX IKOCHCTEMBI. HaseiBath CyliecTBEHHBIE PU3HAKH TIEPBUYHBIX U
€0001IecTB Camopa3BuTHe OMOTeOIIeHO30B U UX CMEHA. BTOPUYHBIX CYKIIECCUH, CPAaBHUBATh UX MEXY COOOH,
Cranuu pa3BuTusi OMoreoneHo30B. [IepBudHbIC U | JAe1aTh BHIBOIBI.
BTOPUYHBIC CMEHBI (CYKIIECCHH). Y CTOHUMBOCTE | OOOCHOBBIBATh POJIb KPYrOBOPOTA BEIIECTB U
OHMOTEOIICHO30B (IKOCUCTEM). 3HAUCHHE 3HAHUH | DKOCHCTEMHOM OpraHM3alliy )KU3HU B YCTOHYNBOM
0 CMEHE IIPUPOJIHBIX COOOIIECTB pa3BuTuU 6Hochepsl.
OOBSACHATH MPOIECCH CMEHBI IKOCUCTEM Ha
pUMeEpax MPHUPOJIbI POJHOTO Kpasi
62. | 10. | Muoroo6pa3ue | Kom0. JBojous duocgepsl. Bb1aensaTe 1 XapakTepu30BaTh CyLIECTBEHHBIE
0HOreoIeH030 O06o00611eHNEe paHee U3y4eHHOTO MaTepuaia. NPU3HAKHA U CBOMCTBA BOJIHBIX, HA3EMHBIX SKOCHCTEM
B (3KOCHCTEM) MHuoroo0pa3ue BOJHBIX 3KOCUCTEM (MOPCKUX, U arpodKOCHUCTEM.
IIPECHOBOJIHBIX) U HA3€MHBIX (€CTECTBCHHBIX H OOBSACHITH IPUYUHBI HEYCTOMYUBOCTH
KYJIbTYPHBIX). ArpoOHOreo1eHO3bI arpod’KOCHUCTEM.
(arposkocucTeMsbl), UX CTPYKTYypa, CBOICTBA U CpaBHMBaTh MEXy COOON €CTeCTBEHHbIE U
3Ha4YeHHE JJIs YeJIOBEKa M MPUPOIbI KYJbTYPHBIE SKOCHCTEMBI, 1€1aTh BBIBOIbI
63. | 11. OcHOBHBIE Kowm6. JKOCHCTEMBI. Y CTONYNBOCTh U TMHAMHUKA BoiaensaTe 1 XxapakTepu30BaTh CYIIECTBEHHbIE
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3aKOHBI 3kocuctem. Kpyrosopor Bemiects u NPUYHHBI YCTOMYUBOCTH YKOCUCTEM.
yYCTOYMBOCTH npeBpalieHns JHEPruu B IKOCHCTEMAaX. OOBSCHATH Ha KOHKPETHBIX MPUMEPaxX 3HAUCHUE
KUBOW HukIM9HOCTB MPOLIECCOB B AKOCUCTEMAX. OMOJIOTUYECKOTO pa3HOO0pa3ust Ul COXpaHEHUS
NPUPOIBI Y CTOWYUBOCTH MMPUPOIHBIX IKOCUCTEM. YCTOMYUBOCTH KOCUCTEMBI.
[TpuYuHBI YCTOWYUBOCTH SKOCUCTEM: [TpuBOIUTE IPUMEPHI BUJIOB — YIaCTHUKOB
OuosIoTNYecKoe pazHo0Opa3ue U CONpsuKEHHAS KPYrOBOPOTa BEIIECTB B IKOCHUCTEMAX.
YHUCIIEHHOCTh UX BUJIOB, KPYTOBOPOT BemiecTB U | OOBSICHATh HA KOHKPETHBIX MIPUMEPAX MOHSTHUS
MOTOK DHEPTUH, TUKITHYHOCTH ITPOIECCOB «COTPsDKEHHAS YUCIIEHHOCTh BUJIOB B 3KOCHCTEME» U
«IHAKJIAIHOCTDY
64. | 12. Ikonoruvecku | [Ip. IMocaencTBust BAUSAHUSA J1eITEJTbHOCTH Briaenars n xapakTepru30BaTh IPUUHHBI
e npodJjieMbl B YyeJIOBEKA Ha JKocucTeMbl. [J100aabHbIE HKOJIOTUYECKUX Tpo0seM B 6rocdepe.
ouocdepe. AHTPONOreHHbIe U3MEeHeHUs B Onocdepe. [TIporHo3upoBaTh NOCIEACTBUS HCTOLIECHUS
Oxpana [IpoGnema ycroitunBoro pazsurtusi 6uochepsl. MIPUPOHBIX PECYPCOB U COKPAIICHUS
NPHUPOABI. O06o01enre paHee H3y4eHHOTO MaTepuara. OMOJIOTHYECKOTO pa3HOOOpa3usl.
Jlabopamopna OTHo1IEHNE YeT0BEKA K IPUPOJE B UCTOPUHN OO6cyx1aTh Ha KOHKPETHBIX TPUMEPAX
A paboma Ne 6 yenoBedecTBa. [IpobmeMbr 6mocdepsr: AKOJIOTUYECKHE MPOOJIEMBI CBOETO PETHOHA U
«Ouenka WCTOIIEHUE PUPOJHBIX PECYPCOB, 3arpsi3HEHUE, | OMocQepsl B LIETOM.
KayecTBa COKpalleHHue OMOJIOTUYECKOTO pa3HOOOpasusl. AprymMeHTupoBaTh HEOOXOAUMOCTH 3aIUThHI
OKpYXaromen Pemenne sxomornueckux mpobaem 6uochepsr: OKpYKarolen cpesibl, COOMI0CHHS PaBUI
CpenbD» paloHaIbHOE UCIIOIB30BaHUE PECYPCOB, OTHOIICHHMSI K )KUBOM U HEXKUBOU MPHUPOJIE.
OXpaHa MPHUPO/IbI, BCEOOIlee IKOJIOTUYECKOE BbISIBIIATH 1 OLICHUBATH CTENEHD 3arpsiI3HEHUS
oOpa3oBaHUE HACEICHHUS. MOMEIICHHH.
DUKCHPOBATH Pe3y/IbTaThl HAOIIOICHUI U JAeNaTh
BBIBO/IbL.
CoOmronaTh ipaBuiIa paboThl B KaOWHETE, 0OpaleHus
¢ JJabopaTOPHBIM 000PYAOBAHUEM
65. | 13. Ikekypeus B | [Ip. Ikocucremsl. [Ipodiema ycToH4UBOrO CobumoiaTh MpaBuiia MOBEICHUS B MPUPOIE
Npupoay pa3Butus 6uocdepsnl. [locaencreus BaussHust | OnucsBaTh 0COOEHHOCTH SKOCUCTEMBI CBOEH
«H3y4yeHue u AeITeJIbHOCTH YeJIOBeKA HA IKOCUCTEMBI. MECTHOCTH.
onucaHue DKcKypcus 6 npupooy HabmronaTh 32 mpupoIHBIMU SIBIICHUSIMU,
IKOCHCTEMBbI «/3ydyeHue 1 onucaHue SKOCUCTEMBI CBOEH dbukcupoBaTh pe3yabTaThl, A€TaTh BHIBOIbIL.
cBOeH MECTHOCTU
MECTHOCTH))
66. | 14. | O6o6menne m | OC+K Cy1iecTBeHHBIE IPU3HAKH CPEJl JKU3HU HA BEISBISITS MPU3HAKY PUCTIOCOOIEHHOCTH
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cucTeMaTHu3all
A 3HAHUH 110
TEME

3emiie, IPUPOJHOTO COOOIECTBA, ECTECTBEHHBIX
3KOCHUCTEM M arpod3KOCHCTEM, KPyrOBOpOTa
BELIECTB U MPEBPALLEHUS SHEPTUU B

OpPraHu3MOB K Cpefic OOUTaHUS.
OOBACHATH POJIb KPYrOBOPOTA BELIECTB U
IIPEBPALIECHUS SHEPTUU B IKOCUCTEMAX.

«3aKOHOMEPHO 9KOCUCTEMAX, 3BOJIIOLUU OHOCPEPBI; Xapakrepu3oBath 6uochepy Kak riao0aIbHY0
CTH OTIIMYUTENbHBIC TIPU3HAKU OMOTEOIeH03a U HKOCHCTEMY.
B3aUMOOTHOIII OMOLIeHO03a; AHaTM3MPOBATH U OIICHUBATH MOCIIEACTBUS
eHuit B3alMOCBSI3b MEK/y OCOOCHHOCTSIMU CPEIbl JESITEIbHOCTH YEJIOBEKA B IIPUPOJIE.
OpraHu3MoB H OOWTAaHMSA U TIPUCTIOCOOTICHHUAM K PA3THIHBIM HaxomuTh B HHTEpHETE OTIOJTHUTEIHHYIO
cpeabn cpenam oOuTaHMs; nH(pOpPMaLKIO 0 paboTe YUEHBIX 10 COXPAHEHUIO
MIPUEMBI BBIPAIIIMBAHKS i PA3MHOKEHUS PEAKUX U MCYE3AIONINX BHUJIOB )KUBOTHBIX M PACTCHUM.
KYJIBTYPHBIX PACTCHHI U JJOMAITHUX YKHBOTHBIX,
yX0/1a 32 HUMH B arpolieHo3ax;
JI0Ka3aTeNbCTBA INI00ATbHBIX aHTPOTIOTEHHBIX
M3MEHEHU 6rnocdepbl 1 He0OX0IUMOCTH
3allUThl OKPYKAIOILEH CpeJibl; T0Ka3aTeIbCTBa
3aBUCHUMOCTH 3/I0POBbS UEIOBEKA OT COCTOSIHUS
OKpY>Kalollen Cpeibl;
OCHOBHBIE ITpaBuJjia MOBEACHUS B IPUPOJIE;
MOCJIEICTBUS IEATEIHHOCTH YEJIOBEKa B
MIPUPOJIE;
3HaueHue BepHaackoro B pa3BUTHH YUEHUS O
ouocdepe;
0COOEHHOCTH IKOCHUCTEM CBOEH MECTHOCTH,
JTMHAMHKA YKOCUCTEM, TOCIIEeICTBUS BIUSHUS
JeSITeNIbHOCTH YEJIOBEKA Ha AIKOCHCTEMBI
67. | 15. | UToroBwIii CucreMaTU3UpOBaTh 3HAHUA 110 TEMaM pas3zena
68 KOHTPOJIb «O0me OMoIOruYECKrue 3aKOHOMEPHOCTI.
3HAHUI Kypca [TpuMeHSTh OCHOBHBIE BUBI Y4€OHOM JeATeIbHOCTH
ounosioruu npu GOpMYIHPOBKE OTBETOB K UTOTOBBIM 33IaHUSM
9 kJaacca
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Hrorosasi koHTpoOIBLHAsI paboTa 1o ouosiorum 9 Kiaace

(B KOHTPOJIbHYIO PaOOTy BKJIIOUEHHI 3aaHus u3 OTkpsiToro 6anka OI'D
denepaibHOr0 MHCTUTYTA NEAATOTMYECKUX U3MEPECHHI )

iﬁl Bapuanr 1 Bapuanr 2
1. | Kro u3 yuénsIx BriepBbie 0OHapyxwi kietkn | Kakoit yuénslit BeIaenmt Tpu Gopmbl 00pbObI
B cpe3e IPOOKH U BIIEPBbIE YIIOTPEOUII 3a CyIleCTBOBaHUE?
TEPMUH «KJIETKa»? 1) ApucroTens.
1) P. I'yk. 2) K. JIunneii.
2) N.I1. I1aBnos. 3) XK.b. Jlamapk.
3) I'. Mennens. 4) Y. JapBun
4) H.W. BaBusnos
2. | YcranoBute COOTBETCTBHE MEXy | YCTaHOBUTE COOTBETCTBHE MEX]Y IPHUMEPOM
CTPOCHHEM KIIETKH U €€ BHIOM: U THIIOM pa3MHOXCHHUS, KOTOPBIA OH
K KaXXIOMY 2JIEMEHTY NIEpPBOTO CTOJIOIA WITIOCTPUPYET: K  KaXJAOMY  DJIIEMEHTY
oA0epUTE COOTBETCTBYIOIIUMN AIIEMEHT 1 50):100) cToJ01a noadepure
13 BTOPOTO CTOJOLA. COOTBETCTBYIOIIIUI  DIIEMEHT W3 BTOPOTO
CTPOEHUE B cTOoJIONA.
KJIETKU TUIT
A) OtcyrcTBYET I[TPUMEP PA3BMHO-
0(hOpMIIEHHOE SPO. [Tpoxapu KEHUA
b) Xpomocombl 1) oruuecka A) TToukoBanue aposxokeit. 1)
PacIoI0KEHbI B AL b) O6pazoBanue crop y becnomnoe.
spe. MaropPOTHHKA. 2) IlonoBoe
B) Hwmeercs anmapar B) BripamuBanue
Tombmxu. TpaJeCKaHIIUU U3
I') B knerke oana JyKapHoT YEPEHKOB.
2) wWyecKas
KOJIbIICBas I') O6pazoBanme NE€TOK y
XpoMocoMa. JyKa.
1) AT® nakanamBaercs J1) O6paszoBanue mI0J0B U
B MUTOXOHJIPUSIX. CEMsIH y BUIIIHMU.
E) IlosiBneHune oTIpBICKOB
E) OrcyrcrByer Yy CJIABBI.
SHIOIIIa3MaTHYeCcKa
s CETh
3. | B kakoM opraHou/ie KIeTKH pacTeHHA [lepeBaprBaHU€ MUIIEBBIX YACTHI] U
MPOUCXOTUT POTOCUHTE3? ylajJeHue OTMEPIIUX KIETOK MPOUCXOUT B
1) PuGocowme. OpraHu3Me C MOMOIIbI0?
2) Xnopormacre. 1) Annapara ["osbmxu.
3) MuTOXOHIpUH. 2) JInzocom.
4) Bakyonu 3) DHaoMIa3MaTH4YeCKON CETH.
4) Pubocome
4. | K noxnero4yHsM ¢popmMam KU3HH OTHOCST? Kakue opranu3Mbl epBEIMU Ha 3eMiie CTallu

1) Apoxoxu.

2) Ienumm.

3) XonepHblil BUOPHOH.
4) Bupyc rpumnmna

BbIpabaThIBATh KUCIOPO/I B IPOLIECCE
dotocunTe3a’?

1) Bupycsl.

2) I'puOsL.

3) Llnanobakrepumu.

4) Ilpocreiimue
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Kakast ¢yHKIMS U3 IepEeYHCICHHBIX
XapakTepHa Uil H300pakEHHOTO Ha PUCYHKE
OpraHouja B KiIeTke?

1) [Mutanue.

2) JIpixanmue.

3) PasmHOXeHME.

4) Cunre3s Oenka

Kakas ¢hyHKIMS U3 TepeyrCcIeHHbIX
XapaKkTepHa JUIsl 1300paxEHHOTO (parMeHTa
KJIETOYHOU CTPYKTYpPHI?

1) TpaHcropT BeIlIeCTB.

2) CuHTE3 HYKJIIEHHOBBIX KHUCJIOT.

3) ®oTocuHTE3.

4) pixanue

6. | Buonormueckuii CMBICT MUTOTHYECKOTO CoxpaHeHue HacaeICTBEHHON HHpOpMaLiu
JEeTIeHHS KJIETOK 3aKJII04aeTcs B? MaTEPUHCKON KJIETKH y TIOYEPHHUX KIIETOK
1) Co3naHny HOBBIX T€HETUIECKUX MIPOMCXOIUT B Pe3ysbTaTe?

KOMOMHAITHIA. 1) Muros3a.

2) CoxpaHEeHUH MaTepUHCKOTO Habopa 2) Meiio3a.

XpOMOCOM. 3) Omnoa0TBOpEHMSL.

3) IlepecTpoiike XpOMOCOM. 4) JleneHus MATOTLIA3MBI
4) O6pazoBaHUU TaMeT

7. | OCHOBHOE OTJIMYME PACTUTEILHON KJIETKH OT | [ JTaBHBIH OTJINYUTETbHBIN MpU3HAK

YKUBOTHOM — Hann4mue? OaKTepHATbHOMN KIETKA —
1) TIlnacTua U IUTOILIA3MBI. 1) IllapoobGpa3zuas popma.
2) Bakyoueii u siapa. 2) Hamuuue XryTHka.
3) O060I0YKH U XJIOPOTLIACTOB. 3) Hanuyue KJIETOYHOM CTCHKH.
4)  Slopa v MUTOTLIA3MBI. 4) OrtcyrcTBHE sIIpa

8. | K aBmKymuMm cuiam 3BOJIIONUN OTHOCUTCA? | UTO OTHOCST K pe3ylibTaTaM 3BOJIIOLUN?

1) TIpucmoco6IeHHOCTh OPraHU3MOB K 1) TIpucrnoco6IeHHOCTh OPraHU3MOB.
OKpYXalollen cpese. 2) EcrecTBeHHBIH 0TOOP.

2) Mmuoroo6pasue OpraHiu3MOB. 3) Bopr0Oy 3a cyiiecTBOBaHHUE.

3) bBopsba 3a cymiecTBOBaHHUE. 4) HacneacTBEHHOCTh M H3MEHUUBOCTb.

4)  OOpa3oBaHHE HOBBIX BH/IOB.

9. | V XUBOTHBIX-IAPA3UTOB, B OTIIMYHE OT B npouiecce 3BostonIMK HacEKOMBbIe-
CBOOOJHOXKUBYIIUX, B TPOLIECCE IBOTIOIIUU BpEeAUTENH MPUOOPENN YyCTONUNBOCTh
MIPOU301LI0? K AJOXUMHUKATaM B pe3yibTare?

1) VYcnoxHeHHe CTPOCHHS. 1) Beicokoro ypoBHsi 0OMEHa BEIECTB.
2) UHcye3HoBeHHE psijia OPTaHOB. 2) V3MeHeHUS HHTEHCHBHOCTH
3) TIloBslieHue ypoBHs 0OMeHa Pa3sMHOXKEHHUS.
BEIIECTB. 3) CoxpaHeHus MyTaIdil B X071
4)  YcKkopeHHe MpOoLEeccoB €CTEeCTBEHHOT'0 0TOOPA.
KHU3HEIEATEIILHOCTH 4) TlosiByieHHs TPAXCHHOTO JIbIXaHUS.
10. | Kakyto ¢pyHKIHIO B KJIETKE BBHIIOJIHSIOT Mounekyna PHK, B otimmuue ot JIHK, nmeer B

HYKJIENHOBBIE KUCIIOTHI?
1) SIBnsroTcst yHUBEPCAIBHBIMU

CBOEM cocTase?
1) Monocaxapu
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MCTOYHUKAMU YHEPTUH JUTS KHU3HH.
2) ObecnieunBarOT CrieUpUICCKUil
KJICTOYHBIM UIMMYHUTET.

3) Y4acTBYIOT B IOCTPOEHUH OPraHOUOB
KJICTKH.

4) O0ecrieunBaIOT XpaHEHHE U Mepeaady
HacCJIeICTBEHHOM nH(opManun

2) Ypauu.
3) Ocratok GocdopHOit KUCIOTHI.

4) AnenuH

11. | YcraHoBUTE COOTBETCTBUE MEXKIY HOPMOiA YcTaHOBHUTE COOTBETCTBUE MEKIY
XapaKTEPUCTUKU U U3MEHUHUBOCTH: K XapaKTEPUCTUKON 0OMEHa BELIECTB U €r0
Ka)KJIOMY 3JIEMEHTY IIEpBOIO CTOJIONA BUJIOM: K KaXK/IOMY 3JIEMEHTY [IEPBOTO
oI0epUTE COOTBETCTBYIOLINI SJIEMEHT M3 cTOoJI0IA noAOEepUTE COOTBETCTBYIOIIUM
BTOPOTO CTOJIOLA. 3JIEMEHT U3 BTOPOTO CTOJIOLA.
®OPMA UBSMEHUYMNBOCTU BUJI OBMEHA BEIIECTB
1) HacnencrBennas. 1) [MnacTuyeckuii.
2) HenacnencrBenHas (Mou(pHUKaMOHHAs). | 2) DHEPreTUUCCKHIA.
XAPAKTEPUCTHUKA XAPAKTEPUCTUKA ITPOLIECCA
A) CriocoOCTBYeT 0 JTHOBPEMEHHOMY A)  OxucnstoTcs OpraHuIecKue
MPUCTIOCOOIEHUIO OOIBIINHCTBA OPTAaHU3MOB e1ecTBa.
K KOHKPETHBIM YCJIIOBHUSIM CPEJIBI. b)  Oo6pa3ytoTcs croxHbIe
b) Bo3nukiive n3MeHeHus nepeaaroTcst pPraHUYEeCKHE BEILECTBA U3 MEHEE
MTOTOMKAaM. TOKHBIX.
B) Bo3nukire usmeHeHus He TepearoTcs B)  Hcnomssyercs sneprust ATD.
MOTOMKaM. I') HaxkannmBaercs sHEprus B
I') He BBI3bIBaCT M3MEHEHUSI TEHOTHTIA. ‘onekynax ATO.
J1) SBnsercs marepuaaom st
€CTECTBEHHOT'0 0TOOpa. 3anummuTe B TaOIUIly BRIOpaHHBIE U PHI
E) Bo3HuKaeT CTUXMITHO U BBI3BIBAET MO/ COOTBETCTBYIOIITUMHU OyYKBaAMH.
W3MEHEHHUSI B TEHOTHUIIE
3anumuTe B TaOIUIy BEIOpaHHBIE ITUGPHI
110J1 COOTBETCTBYIOIIMMU OYKBaMH.

12. | BecraBbTe B TekcT «buotnueckue otHomenus: | BeraBbre B TekeT «OCHOBHBIE KOMIIOHEHTHI

B IIPUPOJIE» NPOIYILIEHHbIE TEPMUHBI U3
MPEAJIOAKEHHOTO TIEPEUHS, UCTIONb3Ysl IS
3TOrO U(PpOBBIE 0003HAUCHHUS. 3AMUIITUTE B
TeKCT U(PBI BEIOPAaHHBIX OTBETOB, a 3aTEM
MOJIYYUBIIYIOCS IOCTIEI0BATEIBHOCTD IIU(P
(M0 TEKCTY) BIUIIUTE B MPUBEACHHYIO HIKE
TabnuIy.
BUOTNUYECKHME OTHOILIEHNMA B
[NPUPOJE
B Teyenue qnuTenpsHON 3BOJIOLUN
chOpMHUPOBATUCH PA3TUYHBIE
B3aMMOOTHOIIEHHUS OPTaHU3MOB B IPUPOJE.
Tak, mone3Hple A1 OJHOBPEMEHHO JABYX
BHJIOB B3aUMOJICICTBUS HAa3bIBAIOT

(A). IlpumepoM sIBISIOTCA
OTHOILIEHHUS MEXK]Ty IBETKOBBIMU PACTEHUSIMU
1 HEKOTOPBIMHU (b). OtHomeHus
HaMaJammero u 00beKTa OXOTHl — 3TO

OHMOreo1eH03a» MPOIYIEHHbIE TEPMUHbI U3
MPEIOKEHHOTO MEePEeUHs, UCTIONb3YS IS
3Toro uudpossie 0003HAUCHUS. 3AMUIITUTE B
TeKCT UG PHI BEIOPAaHHBIX OTBETOB, a 3aTEM
MOJIYYUBLIYIOCS MTOCIEI0BATEIBHOCTD UDP
(10 TEKCTY) BIOUIIUTE B IPUBEAEHHYIO HUXKE
TabIuIy.

OCHOBHBIE KOMITIOHEHTBI
BUOI'EOLIEHO3A

OHOPOIHBIN Y4aCTOK 36MHON MOBEPXHOCTH
C ONpeeNEHHBIM COCTAaBOM OPraHU3MOB U
KOMILUIEKCOM HEXHUBBIX KOMIIOHEHTOB
Ha3bIBAIOT (A). Opranu3msl
00pa3yloT B HUX TpH (QYHKIIMOHAJIbHBIE
TPYILIBL. (b) — 10 rnaBHBIM
00pa3oM 3en€Hble pacTeHHs, TAK OHU
00pa3yloT OpraHMYecKUe BelecTBa U3
HEOpraHM4ecKuX B mpoliecce GOTOCHHTE3A.
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puMep (B).

B npyrux ciydasix BO3MO>XKHbI KOCBEHHbBIE
B3auMo/ieiicTBus. OHM BO3HUKAIOT TOT A,
KOTJIa BUJIbI UCTIOJIB3YIOT OJIMHAKOBBIC JIJIsI
YKU3HHU PECYpPChI, KOJTMYECTBO KOTOPBIX
orpann4eHo. Takue B3auMOACCTBUS
MOJIyYUJIA Ha3BaHUE D).

Ilepedyenb TEpMUHOB:
1) KsaprupaHctso.
2) Hacekompie.

3) HaxneObuuyecTso.
4)  XUWIIHUYECTBO.

5) KombiTHbIeE.

6) IlapasuTtusm.

7) KonkypeHius.

8) Cumbuos.

JKuBOTHBIE BBITIOJIHSIOT POJIb
(B), Tak kak nuTarTCA
TOTOBBIMU OPTraHMYECKHUMH BEIIECTBAMH.
TpeTbst QyHKIMOHAIBHAS TPYIINA — 3TO
(I'). Ona npencraieHa
OakTepusMu U rpruOamH.

[Iepeyenp TEpMUHOB:
1) Buocdepa.
2) IlpousBoauTeNb.
3) PaspymuTens.
4) Tlotpeburens.
5) ArporeHos.
6) buoreorieHo3.
7) Tlomynsiwus.
8) XwumHuk.

13. | Kakas u3 npuBeEHHBIX MMUIICBBIX METIeH Kakast u3 npuBeIEHHBIX MUIIEBBIX ETEH
COCTaBJICHa MPABUIIbHO? COCTaBJICHAa TPaBUIIBHO?
1) Slcrpeb-miepenensiTHUK — ClaBKa 1) OmnaBmias TUCTBa — J0XKICBOI YepPBb
YEepHOTOJIOBKA — JINCTOPE3 —> JIUCThS — &K — Jmca.
nyoa. 2) Ex — noxnesoii uepp — auca —
2) CrnaBka 4epHOTO0JIOBKAa — JIMCTOPE3 — OTIABIIIAS JICTBA.
JIUCThS Ty0a — sICTpeO-TIepeneISITHUK 3) JlokaeBoii YepBh —> OIaBIIIast JMCTBA
3) Jlucrope3 — mucThs gyba — ci1aBKa — &K — Jmca.
YEPHOTOJIOBKA — SICTPEO- 4) Jluca — éx — JI0XKIEBOM YepBb —
MepenensiTHUK OTIaBIlIas JIMCTBA
4) Jluctes myba — NIHCTOpPE3 — CIaBKa
YEPHOTOJIOBKA — SICTPEO-
MepernesiTHUK
14. | YcranoBuTe NOCIEA0BATEIBHOCTh NOSIBIICHUS | YCTAHOBUTE IOCJIEIOBATEILHOCTh YPOBHEH
OpraHu3MoB Npu (GOPMUPOBAHUU OWOIIEHO3A | OPraHU3alMK  KU3HU B  TOPSAKE  HX
Ha MEepPBUYHO CBOOOJHON Tepputopuu. B oT- | ycnoxuenus. B oTBere 3amuimmTe coOTBET-
BETE 3aIMIINTE COOTBETCTBYIOIUIYIO IMOCIEN0- | CTBYIOLIYIO MOCIEA0BATEIBHOCTD LUD.
BaTeJIbHOCTH 1TUpP. 1) Kiteto4HsIii.
1) JInmraiftHUKY. 2) TkaHeBbIi.
2) TpaBbl. 3) Opranu3MeHHBII.
3) Mxu. 4) OpranHbIii.
4) KycrapHuku. 5) MonekynsipHbIi
5) depeBbs
15. | BepHsbl 11 cieayromue yrBepxKaeHus? Bepusl nu cnenyromue yTBepKIeHUS 00
A. DHeprus mepexoiuT ¢ OJHOTO Tpoduue- | yCTOMYHUBOCTH OHoIieH03a?
CKOTO YPOBHSI Ha JIpyroit 6e3 moTephb. A. UYem Oonpiie B OHOIIEHO3E THIIEBBIX
b. ArpoliieHo3sl He CIOCOOHBI CYIIECTBOBATh | CBSI3EH, TEM OH YCTOMUYUBEH.
0e3 yuacTus 4yeloBeKa. b. AnTpomoreHHoe BO3JCHCTBHE HE BIHSET
1) BepHo Tonbko A. Ha YCTOMYMBOCTH OMOIIEHO3A.
2) Bepho tonbko b. 1) BepHo Tonbko A.
3) BepHbl 00a yTBEepKI€HUS. 2) Bepno Tonbko b.
4) OGa yTBepKIeHUS HEBEPHBI 3) Bepnbl 00a yTBEepKICHUS.
4) O6a yTBepKICHUsl HEBEPHBI
16. | [TIPOUCXOXAEHUE XXUBbBIX CYIIECTB | TUTIOTE3bI BOBHUKHOBEHUA X XU3HA

B Cpe,Z[HI/IC BCKa JIIOAU OXOTHO BCPUJIN B TO,

HA 3EMIJIE
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YTO I'yCH MPOU3OILUIA OT MUXTOBBIX JIEPEBHEB,
a SITHATA POXKAAIOTCA U3 I1JI0JIOB JIBIHHOTO
nepesa. Hagano sTum npencraBiieHUsIM,
MOJYYUBIIUM Ha3BaHue «Teopust
CaMO03apOKICHUS», MTOJIOKUII
IpeBHErpeueckuit punocod ApUCTOTEIb.

B XVII B. ®. Peau Boickazan
MIPENIIOJIOKEHUE O TOM, UTO KUBOE
POKJIAETCsI TOJIBKO OT KUBOTO M HUKAKOTO
camo3aposxieHus: HeT. OH NOJIOKUI B YEThIpe
OaHKH 3MEI0, PBIOY, YIPsl U KYCOK TOBSIAMHBI
U 3aKpbUI UX Mapiiel, 4TOObl COXpaHUTh
JOCTYI Bo3ayxa. YeTslpe npyrue
aHAJIOTMYHbIE OAHKU OH 3aIIOJIHUJI TAKUMHU K€
KyCKaMu Msica, HO OCTaBHJI UX OTKPHITHIMU. B
sKcnepuMeHTe Peau MeHsUT TOJIbKO OJTHO
yCIIOBHE: OTKpbITa UJIU 3aKpbiTa OaHka. B
3aKpBITYI0 OaHKY MYXH [TONACTh HE MOTJIM.
Uepes HEKOTOPOE BPEMS B MsCE, JIEKABIIIEM B
OTKPBITBIX (KOHTPOJIBHBIX) COCYaX
MOSIBIJIUCH YepBU. B 3aKphIThIX OaHKax
HUKAKUX YepBei 0OHApYKEHO HE OBLIO.

B XIX B. cepb€3Hblii yaap 1o Teopuun
camo3apoxaenust Hanéc JI. [lacrep,
MIPEMOJIOKUBILINHN, YTO KU3HD B
MUTATENIbHBIE CPEIbl 3aHOCUTCS BMECTE C
BO3/IyXOM B BUJIE CIIOP. YUEHBII
CKOHCTPYHUPOBAJI KOJIOY C TOPIBIIIKOM,
MOX0XKUM Ha JIeOeAUHYIO II€I0, 3aTOJHII €€
MSCHBIM OyJbOHOM U IPOKHUIIATHI Ha
cnuproBke. [locne kunsuenus kosabda Oblia
OCTaBJIEHA Ha CTOJIE, U BCSI KOMHATHAs MbLIb
Y MUKPOOBI, HaXOSIIUECs B BO3yX€, JETKO
MIPOHUKAs Yepe3 OTBEPCTHUE TOPIIbIIIKA
BHYTPb, OCEJJaJId Ha U3rube, He monajaas B
OynboH. CopepkuMoe KOJIOBI JOJITO
0CTaBaJIOCh HeU3MEeHHbIM. OJTHAKO ecln
CJIOMaTh TOPJIBIIIKO (YU4EHBIH UCIIONIb30BAl
KOHTPOJIbHBIE KOJIOBI), TO OYILOH OBICTPO
mytHen. Takum o6pasom, [lactep nokasain,
YTO KU3HB HE 3apOKJIaeTcs B OyaboHe, a
IIPUHOCUTCS U3BHE BMECTE C BO31yXOM,
CoJIepKalluM CIIOpbl TPUOOB U OaKTepuil.
CrnenoBaTenbHO, yUEHBIE, CTABS CBOU OTIBITHI,
OTIPOBEPIIIM OAVH U3 BaXKHEUIITUX
apryMeHTOB CTOPOHHUKOB TEOPUHU
CaMO03apOK/JICHUSI, KOTOPbIE CUUTAIIH, UYTO
BO3/1YX SIBJISIETCSI TEM «aKTUBHBIM HAYaJIOM),
KOTOpOe 00ecreurBaeT BOSHUKHOBEHHE
YKUBOT'O U3 HEKUBOTO.

Hcnonb3ys conepkaHue TEKCTa
«IIponcxoxKIeHNE KUBBIX CYIIECTBY,

Y4éHple MHOTHE CTOJICTHUS IBITAIOTCS
00BSCHUTH POUCXOXKICHUE JKU3HH Ha
3emite. B HacTosee BpeMs 00CyKIar0TCs
CJIEIYIOIIME TUTIOTE3bIl: KPEAMOHU3M —
BO3HMKHOBEHUE KU3HU B PE3YJIbTATE
00KECTBEHHOTO TBOPEHMUSI; TUTIOTE3A
CaMO03apOo’KJICHUsI, aBTOPAMU KOTOPOH MOKHO
cuntath Apucrorens, Ban ['enbmonTa 1 psijg
JIPYruX Y4EHBIX, TPEANOaraBIImx
BO3MOJKHOCTh HEOJHOKPATHOTO 3apO>KICHUS
JKU3HU U3 HEXKMBOI'O: THHJIOIO MsCa,
TPSI3HOTO Oelbsi, BO3/yXa, MOYBHI U T.11. Emié
OJIHA TUTIOTE3a — abMoreHe3a — pa3BuBaia
UJICI0 BO3HUKHOBEHUSI OPraHU3MOB U3
HEOPraHUYECKOTO BEIIECTBA B TEUCHHUE
JUTUTEIIbHON (PU3UKO-XUMHUYECKOHN IBOJTIOITUN
MaTepuu. JTa TUrnoTe3a ObUTa BBIIBUHYTA
akagemMukoM A.W. OnapuHbIM U aHTTTUHACKUM
ounosiorom [[x. Xonaeitnom. CoBpemMeHHas
Teopusi — Onomnom3a — chopmyaupoBaHa
anrnuiickuM ya€ueim k. bepranom. Ero
TUTIOTE3a 3aKTF0YACTCS B CICAYIOITUX UIIESX:
1) cHavaja U3 HEOPraHHYECKUX BEIIECTB
BO3HUKJIM MIPOCTHIE OPTAHUYECKHE
COCIMHEHUSI — AaMUHOKHUCJIOTBI, YTJIEBOAbI U
T.1.;

2) 3aTeM 00pa30BaIMCh OMOJIOTHYECKHE
MOJIUMEPHI;

3) creayromuM 3TarnoM ObLIO 00pa3oBaHKe
MEPBUYHBIX OPTAaHU3MOB, OTPAHUYEHHBIX OT
OKpY KaloIen cpeibl MeMOpaHaMH.

3a/10JIT0 10 BO3HMKHOBEHUS KU3HHM Ha 3eMIIe
OBLIIM OYECHD BBICOKHE TEMIIEPATYPHI,
3HAYEHUS KOTOPBIX JOCTUT I HECKOJIBKUX
TBICSY IPayCoOB.

B nporiecce oxnaxaenus 3emiu B e€
MOBEPXHOCTHBIX CJIOSIX KOHIIEHTPUPOBAIUCH
takue ’1eMeHThl, kak H, O, C, N,
HEOOXOIUMEIE SIS BOSHUKHOBEHHUS KU3HU.
3aTreM BO3HMKIIM TaKMe XUMHYECKHE
COCIMHEHUS, KaK YTJIEKHUCIIbIN T'a3, METaH,
aMMHMaK, JaBIIHE HAYaJI0 OPraHMYEeCKUM
coeauHeHusM. [Ipu Temneparype
nosepxHoctu 3emun Hike 100 °C
MPOUCXOAMUIIO CTYIIIEHHE BOASHBIX MapoB,
[LIA JTUBHH, 00pa30BaIuCh OOMbIINE
BOJI0€MBI. M3 yrieposa v TyromiaBKUX
METaJIJIOB 00pa3oBanachk 3eMHas Kopa. B
pe3ynbTaTe BYJKAHUUECKOU JAESITeIbHOCTH
00pa3oBaKCh YIIIEBOIOPOIbI, a 3aTEM U
MPOCTEHIINE OPraHUYECKUE COCTUHEHUSI.
ITocreneHHo B BoJax MepBUYHOTO OKEaHa U3
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OTBETHTE Ha CIICAYIOUINE BOIPOCHI.
1) Kakoe 060opynoBanue UCTIOIL30BAN B
cBOoéM skcriepuMente O. Pequ?

2) Uto ObUI0 0OBEKTOM HCCIICIOBAHMS B
onbiTax JI. [Tactepa?

3) Kak Ha Msice B OTKpBITBIX OaHKaX MOTJIH

MOSIBUTHCS YEPBU?

PacTBOPEHHBIX B BOJIE HEOPTaHUUECKUX
BEIIECTB AOMOTEHHBIM ITyTEM BO3ZHUKIIN
IIPOCThIE OpPraHUYECKUE COeIMHEHUs (caxapa,
AMUHOKHCJIOTBI, @30TUCThIE OCHOBAHMS U
ap.). [loctenenno

B aTMocdepe 3eMiIH CTall HaKarInBaThCs
KHCJIOPOJI B PE3Y/IbTATE PA3JI0KEHUS BOJIbI
noj neiicreuemM ceera. C 3Toro MOMeHTa
CO3JAJIUCh MPEAIOCHUIKI

K Pa3BUTHIO XKU3HU Ha 3emiie.

Hcnonw3ys Teker «l ' unoressl
BO3HUKHOBEHUS )KM3HU HA 3eMIIe», OTBETHTE
Ha CJIeYIOLUE BOIIPOCHI.

1) Kakast u3 reopuii BOSHUKHOBEHUS KU3HU
Ha 3eMiie HanOoJiee noKa3zarenbHa?

2) Kakue abuotnueckue ¢pakTopbl
CI0COOCTBOBAIM BO3HUKHOBEHHIO JKU3HU Ha
3emiie? Ha3oBute He MeHee IBYX (DaKTOPOB.

3) MoxeT i, ¢ TOUKH 3pEeHUsI COBPEMEHHOM
HayKH, MPOLIECC BOSHUKHOBEHUS KU3HU
IIPOUCXOJUTH Ha 3emJie B HacTosIee BpeMsa?

OTBET IMOSACHUTE.

Kiaroun:
Ne OT1BeTHI OT1BeTBI
n/n Bapuant 1 Bapuant 2
1. 1 4
2. 1 ATE 1 ABBT'E
2 BB/ 2]1
3. 2 2
4, 4 3
5. 2 1
6. 2 1
7. 3 4
8. 3 1
9. 2 3
10. |4 2
11. 1 BJAE 1 BB
2 ABT 2 AT
12. | A8 A6
B2 B2
B4 B4
I'7 I'3
13. |4 1
14. | 13245 51243
15. |2 1

Kpurepun onenkun
[Tpu Bemmonnenunu 6omee 80% paboThl — «5».




[Tpu BemoaHEeHNU 601ee 60% padoThl — «4»,
[Tpu Beimonnenuu 6oinee 40% paboThr — «3».
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