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IHosicHuTEIbLHAA 3aNIMCKA

Pabouas mporpamma coctasiieHa ¢ yueroMm PenepanbHoro ['ocyrapcTBeHHOTO cTaHaapTa, MPOrpaMMBbI 110 OMOJIOTHH aBTOPOB
W.H. ITonomapesa, H.M. Yepnosa (  ITpupomosenenue. buomorus. Dxomorus : 5 — 11 xi1.: mporpammel. -  M.: Benrana- I'pad, 2012. — 176 ¢.).
Pabouas mporpamma opueHTHPOBaHA Ha MCMONIb30BaHue yueOnnka: [lonomapesa I.H. buonorus: 9 xmacc: Y4eOHUK TSl yHanuxcs
obmeobpaszoBarenbHbIX yupexaeHui / U.H. ITonomapesa, O.A. Kopuunosa, H.M. Uepnosa; mox pexa. npod. M.H. ITonomapesoii. — 8-¢ uzn., ucnp. — M.:
Benrana — I'pag, 2019.
Cornacho nefictByronemy bazucHoMmy yueOHOMY IutaHy pabouast mporpamma uid 9 kiacca npeaycMarpuBaeT ooydueHrne OMoioruu B oobeMe 2 yaca B
HEJIEIIIO.

H3yqenue ouonozuu na CmynénHu OCHO6HO20 06mezo oﬁpmosanuﬂ HanpaeieHo Ha oocmuoicenue cnedylomux ue.rteﬁ:

v OcBoeHMe 3HAHUI O XUBOM MPUPOJIE U MPUCYIIUX €l 3aKOHOMEPHOCTSX; CTPOCHUH, KU3HEACATEIILHOCTH U CPET000pa3yIONIell  POJIH KH-
BBbIX OPTaHU3MOB; YEJIOBEKE KaK OMOCOLMAIBHOM CYLIECTBE; 00 0COOEHHOCTSAX CTPOCHHUS U JKU3HEEATEIbHOCTH OPraHu3Ma YesIoBeKa JUIsl ca-
MOIIO3HaHMS U CAMOCOXPAHEHUs 37J0POBbs; O POJIM OMOJIOTMYECKOM HayKH B IPAKTUYECKOMN JEATEIILHOCTH JIFOJeH; METoax MO3HaHUs KUBOU
HPHUPOIBL,

v OBJiajieHe YMEHUSIMH IPHMCHATH OHOIOTHYSCKUE 3HAHUS TSl OOBACHEHUSI TIPOIIECCOB U SIBJICHHI JKHBOW MPUPOIbBIL,  KUZHEIACATEILHOCTH
COOCTBEHHOT'O OpPraHU3Ma; UCIIOJIF30BaTh NH(POPMAITUIO O  COBPEMEHHBIX JIOCTHIKEHUSX B 00JIACTH OMOJIOTUU U 3KOJIOTHH, (pakTopax 310po-
Bbsl M pUCKaA; paboTaTh ¢ OMOJOTMYECKUMH NMPHOOpaMH, UHCTPYMEHTAMH, CIIPABOYHUKAMU; IPOBOJUTH HAOIIOA€HUS 32 OMOJIOTMYECKUMU
00BEKTaMU U COCTOSIHMEM COOCTBEHHOTO OPraHu3Ma, OHOJIOTUYECKUE SKCIIEPUMEHTHI;

v Pa3BuTHE M03HABATEIbHBIX HHTEPECOB, HHTEIEKTYAIbHBIX H TBOPYECKHX CHIOCOGHOCTEH B TIpollecce  MPOBEACHHs HAOIIOICHHUI 3a
JKUBBIMM OpPTaHHU3MaMM, OHOJOTMYECKUX IKCIIEPUMEHTOB, pabOThI C pa3IMYHbIMU HCTOUHUKAMU MH(OPMaLINK;

v Ucnosib30BaHne NPHUOOPETEHHBIX 3HAHUI H YMEHHIl B MOBCEIHEBHOM KU3HHU U yXOJIa 33 PACTEHUSIMH, TOMAITHUMH XUBOTHBIMH, 3a-
00TBI O COOCTBEHHOM 3/I0pOBbE, OKAa3aHUs IEPBOI MOMOIIHU ce0e U OKPYKAOLINM; OLIEHKH IOCIEICTBUM CBOEH JESITEIBHOCTH O OTHOILIEHHIO
K IIPUPOJHOM cpejie, COOCTBEHHOMY OpraHU3MY, 3/J0POBbIO IPYTUX JIOAEH; s COOMIOACHUS IPAaBUII TOBEICHHS B OKPYKalOLIeH cpese,
HOPM 3JI0pOBOT0 00paza *HU3HU, NPOPUIAKTUKH 3a00JI€BaHH, TpaBMaTU3Ma U CTPECCOB, BPEHBIX NpuBbluek, BUY- nndpexuunu.

B pe3ynomame usyuenus ouonozuu y4eHuK 00ax4ceH
3HATH/TIOHUMATD:

v TIpu3HaKu GHOJIOTHYECKHX 00bEKTOB: KMBBIX OPraHU3MOB; T€HOB i XPOMOCOM; KJIETOK ¥ OPIraHU3MOB PaCTEHU, IKUBOTHBIX,
rpuOOB 1 OAKTEPHIi; MOMYIALUNA; SKOCHUCTEM U arpodKOCUCTEM; OMOChephl; pacTeHUN, )KUBOTHBIX M TPUOOB CBOETO PETHOHA;

v' CymHocTh GHOJOrHYeCKUX MPOIEeccoB: 0OMEH BEIIECTB U MIPEBPAIICHUS DHEPTUH, TUTAHUE, IBIXaHUE, BBIJEIEHUE, TPAHCIIOPT BENIECTB, POCT, pas-
BUTHE, PA3MHOXEHHE, HACTIEACTBEHHOCTh M1 U3MEHUYMBOCTD, PETYISLUS )KU3ZHEACITEIbHOCTH OpraHu3Ma; pa3IpaxkUMOCThb, KPyTOBOPOT BELIECTB U IMpe-
BpaHIeHI/ISI BHepFI/II/I B OKOCUCTEMAX,

v" Oco0eHHOCTH OPraHHU3Ma YeJI0BeKA, €r0 CTPOEHHS, KM3HEIEITEILHOCTH, BBICIIIEH HEPBHOM JEATEIBHOCTH U ITOBEICHUS;

YMETh:



s

NN

OO0BSCHATH: POIIb OMONIOTHH B (POPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B MPAKTUIECKOHN JEATEIHLHOCTH JTIOJIEH 1 caMo-
rO yYEHHKa, POJCTBO, OOLUTHOCTH MPOUCXOKICHHS U SBOJIIOLIMIO PACTEHHUN U )KMBOTHBIX ( HA IIPUMEpE COMOCTABIIEHUS OTAENbHBIX TPYIII); POJIb pa3-
JUYHBIX OPTAaHU3MOB B JKU3HU YEIIOBEKA M COOCTBEHHOU JEATEILHOCTH; B3aUMOCBSI3U OPTaHU3MOB U OKPYKAIOIIEH cpeibl; OMOIOrHYeCKOT0 pa3Ho00-
pas3us B coxpaneHuu ouocepsl; He0OXOUMOCTD 3alllUThI OKPY)KAIOIIEH CPebl; POACTBO YEIOBEKA C MICKONUTAIOIIMMHU )KUBOTHBIMH; MECTO U POJIb
YeJIOBeKa B PHUPO/IC; B3aUMOCBSI3M YEJIOBEKAa M OKPYXKAIOIIEH CPe/ibl; 3aBUCUMOCTb COOCTBEHHOTO 37I0POBbS OT COCTOSTHUSL OKPYXKAIOILEH CPE/Ibl;
MPUYMHBI HACIECTBEHHOCTH U U3MEHUYMBOCTH,  INPOSIBIICHUS HACIIEACTBEHHBIX 3a00JIeBaHU, HMMYHUTETA Y Y€JI0BEKa; pOJib TOPMOHOB U BUTAMH-
HOB B OpraHu3Me
H3yuars 6monornyeckue 00beKThI U MPOLECChI: CTABUTH OMOJIIOTMYECKHUE SKCIIEPUMEHTBI, OMUCHIBATh U OOBSICHATH PE3yAbTaThl OMBITOB, HAOIIONATh
3a pOCTOM U Pa3BUTHEM PACTCHUN U JKMBOTHBIX, CE30HHBIMU U3MEHEHHSIMU B IIPUPOJE, pPaccMaTpuBaTh HA TOTOBBIX MUKpOIpenaparax v OIu-
ChIBaTh OHOIOrHYecKre 0OBEKTHI;
Pacno3naBaTh M ONUCHIBATH: HA TA0JIMIIaX OCHOBHBIC YACTH M OPTaHOUIbI KJIETKU, OPTaHbl U CUCTEMbI OPTaHOB YEJIOBEKA; Ha )KMBBIX OOBEKTaX U
TabIuIaX OpraHbl [BETKOBOTO PACTEHUS, OPTaHbl U CUCTEMbI OPTaHOB KUBOTHBIX, PACTEHUS PA3HBIX OT/IEIOB, JKUBOTHBIX OTJEIBbHBIX TUIIOB U
KJIACCOB; HauboJiee pacCIIPOCTPAHEHHBIEC PACTCHUS U )KUBOTHBIX CBOCH MECTHOCTH, KYJIBTYPHBIE PACTCHHS U JOMAIIHUX KUBOTHBIX, ChEIOOHBIC U 510~
BUTBIE TPUOBI, OTTIACHBIE JJIsl YEIOBEKa PACTEHUS U )KUBOTHBIE;
BbISIBJASITH H3MCHUYNBOCTH OPTAaHU3MOB, TIPUCIIOCOOJICHUST OPTAaHU3MOB K cpejie OOMTaHUsl, THITH B3aUMOJICHCTBHUS Pa3HBIX BUIOB B YKOCHCTEME;
CpaBHHBaTh OMONOTHYECKUE OOBEKTHI (KIETKH, TKAHU, OPTaHbl, CHCTEMBI OPTraHOB, OPTaHU3MBI, [IPEJICTABUTENECH OTAEIbHBIX CUCTEMAaTHYECKUX
TPYIII ) ¥ IeNIaTh BBIBOJBI HA OCHOBE CPABHEHHUS;
OnpenensiTb NPUHAICKHOCTh OMOIOTHYECKUX OOBEKTOB K ONPEIETICHHON CUCTEeMaTHUeCKol rpymie (kiaccupukanus);
AHAJIM3UMPOBATH M OIEHUBATH BO3/ICHCTBHE (DAKTOPOB OKPYKAIOIIEH cpeibl, PaKTOPOB PUCKA Ha 3I0POBbE, MOCIEACTBHN JCATCILHOCTH YEIOBEKA B
9KOCHCTEMAaX, BIUSHUE COOCTBEHHBIX MOCTYIKOB Ha KHBBIE OPTAaHU3MBI U DKOCHUCTEMBI;
I[IpoBoauTH CaMOCTOAITEIBLHBIN MOMCK OHOJIOTHYeCKOH MH(OPMAIIUM: HAXOIUTh B TEKCTE YUCOHHMKA OTIIMYUTEIbHBIE IPU3HAKH OCHOBHBIX CHCTE-
MaTUYECKUX TPYII, B OMOJIOTMYECKUX CIIOBApPSX U CIIPAaBOYHUKAX 3HAYCHHE OMOJOTUYECKUX TEPMUHOB, B PA3TUYHBIX HCTOYHUKAX HEOOXOAUMYIO HH-
(dhopMaInio 0 KUBBIX OpraHU3Max ( B TOM YHCIIE C UCTIOJIb30BaHHEM HH(POPMAIIMOHHBIX TEXHOJIOTHI);
Hcnoab30BaTh NPpUOOPETEHHBbIE 3HAHUS M YMEHHS B IPAKTHYECKOM 1eSITeJIbHOCTH U NMOBCEAHEBHOM KU3HU J1JIS:
o CoOmroneHus Mep NpodUIaKTUKHN 3a00I€BaHN, BEI3IBAEMBIX PACTCHUSMH, JKUBOTHBIMH, OAKTEPHUSIMH, TpUOaMH U BUPyCaMU TPaBMAaTU3Ma,
ctpeccoB, BUU- undekunn, BpeTHbIX MPUBBIYEK (KypEeHUE, aJTKOTOJIU3M, HAPKOMAaHUsI ); HAPYIICHHUS] OCAaHKU, 3pEHUSI, CITyXa, HWH(EKIIMOHHBIX
U TIPOCTYJIHBIX 3a00JeBaHUI
e (OkazaHue MepBO MOMOIIY MPU OTPABJICHUHU STOBUTHIMHU IprOaMU, paCTEHUSIMHU, YKyCaX dKUBOTHBIMH; MPU MPOCTYIHBIX 3a00JIE€BaHUSIX, 0KO-
rax, 0OMOpPOKEHHUSX, TpaBMax, CIIACEHUH YTOIAIOIIIETO;
e ParnuoHanpHOM OpraHU3aIiy TPYJA U OTIbIXa, COOMIONCHMS IPABHII TTIOBEACHUSI B OKPYXKAIOIICH cpee;
e BrIpamuBaHus U pa3MHOKEHHUS KYJIBTYPHBIX PACTEHUH U IOMAITHUX KUBOTHBIX;
e [IpoBenenust HabIIONEHUH 32 COCTOSTHHEM COOCTBEHHOTO OpraHU3Ma.

Y4ye0Ho — TeMATHYECKUH IJIaH

Ha3Banue Tembl KosmmuecTBo yacos JlaboparopHblie n IKCKypCcHHI
NpakTHYeCKue padoThbl




1. Baenmenue B OCHOBHI 0011IeH OHONTOTHH 44 +
2. OCHOBBI YYCHUS O KIICTKE 109 ++
3. Pa3MHOXeHME W MHIWBUAYaIbHOE Pa3BUTHE S5u4
OpraHU3MOB (OHTOTEHE3)
4. OCHOBBI y4€HHUS O HACIEACTBEHHOCTH U U3- 114 +
MEHYHUBOCTHU
5. OCHOBBI CENEKLIUU PACTEHUH, KUBOTHBIX U 54
MHUKPOOPTaHU3MOB
6. IlpomcxokIeHUE KU3HH M Pa3BUTHUE Opra- 54 +
HUYECKOTO MHUpa
7. VYuyenue 00 3BOIIIOLUU 114 ++
8. IIpoucxoxacHue yeaoBeKa (aHTPOIIOTCHE3) 54
9. OCHOBBI IKOJIOTUU 124 +++++
10. 3axroueHue 1lu
Hroro: 68 10

Coneprxkanue yueOHoii mporpaMMbl Kypca 0MoJIoTuHd 11 9 Kj1acca OCHOBHOM IIKOJIBI

1. BBegeHue B 0CHOBBI 001Iel OHoiornM (3 4)

buosorus — Hayka o ’)KUBOM MHUpeE.

Pa3nooOpa3ue u o01ue CBOMCTBA JKUBBIX OpraHU3MOB. [[pr3HaKy )KMBOTO: KIETOYHOE CTPOCHHE, 0OMEH BEIECTB U
MpPEBPAILEHUE SHEPTUH, PA3APAKUMOCTb, TOMEOCTa3, POCT, Pa3BUTUE, BOCIPOU3BEJCHUE, TBUKECHHE, a/IallTaIlUsI.

Mmuoroo0pazue Gpopm KU3HHU, UX POJIH B IPUPOIE. YPOBHU OPTaHU3AIUHN KUBOUW MPUPOIBI.

ba3o0Bblil ypOBeHb

IToBbIlIEHHBIH YPOBEHb

VYyamuecs I10KHBI 3HaTh




Ponb Ouosoruu B opMUPOBaHUHN COBPEMEHHOM B3aumocBsI3b U CONTOTYMHEHHOCTD (MEpapXUYHOCTh) YPOBHEN
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, B IPAKTHYECKOU OpraHHU3al1H KU3HH.

JEeSTeNIbHOCTH Jtofieit. OO ypOBHSX OpraHU3aIMH KU3HU U
OCHOBHBIX CBOMCTBAX KMBBIX OPTaHU3MOB.

VYuyamuecs: J0KHBI YMETh

OOBACHATH posIb OMOJIOTUH B (POPMUPOBAHUN COBPEMEHHOM OOcyxaTh MepCreKTUBBI U 3HAYCHNE U3YUYEHUs Kypca. BeIuneHsaTs u
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B IPAKTUYECKON XapaKTepU30BaTh KPUTEPUHU KUBOTO IIPU U3yUYEHUH KUBOUN IIPUPOJIBIL.
JIESITEJIBHOCTH JIFOAIEH U CaMOr0 YYEHUKA.

TCpMI/IHBI W INOHATHA, Hal KOTOPBIMU HAJ10 pa6OTaTB

buonorus. 3akonsl. buonoruueckue cucremsl. Knerka. Tkanu. Teopus. 3akoHOMepHOCTU. bronornyeckoe pazHoodpasue. Bu.
Opranbl. OTHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OPTaHU3MBI. [Monmynsuus. CTpyKTypHBIE YPOBHU KMBOTO.
OO0m1me CBOMCTBA JKUBOTO.

2. OcHoBBI yuyeHusi 0 kiaetrke (10 1)

Kparkuii s5kcKypc B HICTOPUIO U3y4eHUS KIETKU. L{uTonorus — Hayka, U3ydaromas KiIeTKY.

Kierka kak 0oCHOBHAsi CTPYKTYpHasi U (pyHKIIMOHAJIbHAS euHUIIa opraHu3MoB. KiieTka kak 6uocucrema.

Pa3noo6pa3ue KiIeTok >KHUBOM MPUPOIbL. DYKapUOTHI U TPOKAPHUOTHL. OCOOEHHOCTH CTPOCHHMS KIIETOK )KMBOTHBIX U PACTCHUH.
Bupycer — Heknietounast hopma Ku3HH.

XVMMHUYECKUH COCTaB KIJIETKH: HEOPTAaHUUECKHE U OpraHNYecKre BemecTBa B Hell. VX pazHooOpasue u cBoiicTBa. Bona u ee
pOJIb B KJIETKaX. YIJI€BOJbI, XKUPHI U TUNHUABL. benku, aMuHOKUCTOTHI. CTpyKTypa U (pyHKIMH OenKOB B KieTke. DepMeHThI U UX POJIb.
HyxenHoBble KUCIOTHI, UX CTpyKTypa U pyHkuuu. Mexanusm camoyasoenus JIHK.

Crpoenue knetku. Ctpoenue u pyHkiuu siapa. Ctpoenre xpomocoM. LluTornnazMa 1 OCHOBHBIE OPTaHOUAbL, UX (PYHKIIMHU B
KJIETKE.

OOMeH BenecTB U MPEBPAILEHUE SHEPTHH — OCHOBA JKU3HENESITEIbHOCTU KIIETKH. YyacTue (epMEeHTOB.

buocunres 6enka B kietke. buocuntes yriaeBoaoB B kieTke (porocunrtes). Ponb nurmenTa xnopoduiuia. Kocmudeckas posib
3€JIEHBIX PACTECHUM.

OObecnieueHne KJIETKU SHEPTUEH B TIpoliecce bixanus. Bo3meiicTBre BHEITHEHN Cpe/bl Ha MPOIIECCHI B KIIETKE.

JlabopaTopHas padora. MHOrO0OOpasue KIETOK; CPABHEHUE PACTUTEIHHON U KUBOTHON KIIETOK.

ba3oBblii ypoBeHb IloBbIlICHHBI YPOBEHb
VYyamuecs qOIKHBI 3HATh
Oco0eHHOCTH CTPOEHUs KJIETOK PACTeHUM, )KUBOTHBIX, OaKTepHii, rpuOOB. OcHOBHBIE MOJNOKEHUS KIIeTOUHOM Teopun. CTpoeHue Oenka,
OcHOBHOW XMMUYECKHI cocTaB KieTkH. MiMeTs nmpeacTaBieHus oo HYKJIEMHOBBIX KHCJIOT, YITIEBOAOB, )KUPOB, JIUIUIOB U UX CBOMCTBA.
0OMEHHBIX MpoIeccax KIeTku (0nocunrTese 6enka, GoToCHHTE3E, ®depMeHTHl U uX posib. Mexanmnsme camoyasoenus JIHK. Ponb




KJIETOUHOM JibixaHuM). KocMuueckas posb 3eJ1eHbIX PacTeHUH.
Bo3gaelicTBust BHENIHEN Cpebl HA IIPOLIECCHI B KIIETKE.

nUTrMeHTa Xjopoduiuia. B3aumMocssa3u cTpoeHus U QyHKIHH
opranouioB. Ctpoenue u GyHKIHMH S1pa, HUTOIIa3Mbl U OCHOBHBIX
OpraHOUJIOB KJIETKH.

Yyamuecs J0IKHBI YMETh

XapakTepru30BaTh COCTAB U CTPOEHHUE KIIETKU. Pa3muyars THIIBI
OpFaHI/I‘-IeCKI/IX COGI[I/IHCHI/If/'I JKHNBBIX KJICTOK. O6’b$1CHSITB pa3J'II/I‘H/I$I KJICTOK
AYKapHOT U IPOKApHOT, aBTOTPO(HOB 1 rereporpodoB. PacckaspiBars 0 posn
0oOMeEHa BEILIECTB B KU3HU KIETKH.

OOBSICHATD POJIb BHYTPUKIETOUHBIX CTPYKTYP (OPraHOMI0B U
MOJICKYJT) B ITPOIIECCE KUHEACATSILHOCTH KiieTku. CpaBHUBATh
IPOIECChl OMOCHHTE3a OENIKOB, (DOTOCHHTE3a U IbIXaHUs. [[pUMEHSTH
3HAHUA U YMCHI/ISI 110 XUMHU IJIA OG’LHCHGHI/IH GI/IOHOI‘I/I‘-ICCKI/IX
IPOIIECCOB MPOTEKAIOIINX B KIIeTKE. JIOKa3bIBaTh, YTO KIETKA —
omocucrema.

TepMI/IHH W ITIOHATHA, HAA KOTOPBIMU HAJ10 pa6OTaTL

[urtonorusi. Mem6Opana. [lurornasma. Snpo. Pubocomel. MutoxoHapuu.
[Tnactuasl. YrmeBoasl. XKupsl. benku. HK. JIHK. PHK. AT®. ®oTtocunTtes.
Astotpodsr. I'ereporpodsl. buocunres. Obmen BenecTB. epMeHT,
KJIEMIOYHOE AbIXxaHue. A3poObl. AHaIPOOBI.

Kiterounas teopus. MakpoanemenTel. MukpoanemeHnTsl. MoHOMED.
[Tonumep. Perunkarus. MemOpaHnHble 1 HeMEeMOpaHHbIE OPTaHOU/IbI.
Kommutexe Tonbmku. JImzocomer. DIIC. Arabonmsm (AccuMuisnus).
KaraGonusm (quccummisanus). Tpanckpunuus. Tpancusiuus.

3. Pa3mMHoOkeHHe U HHANBHAYAJIbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3) (5 4)

Tumbl pa3MHOXKEHUS OPTaHU3MOB: TIOJIOBOE U Oecroiioe. BereraruBHoe pa3MHOKEHHE.
Henenue knetku sykapuoT. [logroroBka kineTku k neiaeHuto (maTepdasza). Mutos u ero dassbl. JleneHre KIeTKu MpoKapuoT.

KneToyHbIM IUKII.

OcobeHHocTH MONIOBBIX KiIeToK. CymHOCTh Meiio3a. OmionorBopenue. CylHOCTh 3UTOThI. bronorudeckas poib moJI0BOTO U

0ecroJoro crnocoOOB pa3MHOKECHHUS.

OnHTOrEHe3 M €ro ATanbl. IMOPHUOHATBHOE U MOCTIMOPHOHAIIEHOE — Pa3BUTHE OPraHU3MOB. BiusiHue hakTopoB cpenbl Ha
OHTOreHe3. BpeaHoe neiicTBre ankorosis, KypeHHsl 1 HAPKOTHKOB Ha OHTOT€HE3 YEJIOBEKa.
JlabGoparopHasi padora. PaccMoTpeHre MUKPOIIPENAPATOB IEIAIINXCS KIETOK.

ba3o0Bblil YpOBEHb

IloBbIlIEHHBIN YPOBEHb

Yuyamuecs I0/KHEI 3HATh

CriocoOslI ienenus kietok. Mutos, gasel MuTo3a. buonoruueckoe
3HAUEHUE MUTO3a U MeHo3a. CriocoObl pa3MHOKEHUS: OECII0NIOE U MTOJI0BOE.

JumnoniHbBIN, TarIouIHBINH HAa0op XpomocoM. Metio3. ®a3bl Meiio3za.
CpaBHHTENbHAS XapaKTEPUCTHKA MUTO3a U Meio3a. nauBuyansHoe
pa3BUTHE

Yyamuecs J0IKHBI YMCTb

XapaKTepnzoBaTb JABa OCHOBHBIX THUIIA PAa3MHOXCHUSA U UX POJIb B
OBOJIIOIIMH JKHU3HH. Paccka3sIBaTh 0 OMOIOTHYECKOM 3HAUEHUN

JlaBaTh CpaBHUTENbHYIO XapaKTEPUCTUKY MpolleccaM MUTO3a U
Mero3a. OnpenensaTs Ha Ipenapare 1ol MUKPOCKOIIOM CTaAuH




OIUIONOTBOPEHMS U POJIA 3UTOTHI. PaCKpBITh CyTh MUTO3a U MEHO03a U UX
3HageHne. Onucarp Tanbl OHTOTEHE3a

MHUTO3a.

TepMI/IHBI W ITIOHATHUA, HAA KOTOPBIMU HAJ10 pa6OTaTB

becnionoe pazmuoxenue. [lonoBoe pazmuoxkenue. ['lamera.  Xpomocoma.
MuTto3. Metios. Knerounsiii nuki. Jumiaonanas kierka. [ammonaHas
kiaetka. OHTOreHes.

Wurepdaza. [Ipodasza. Meradaza. Anadaza. Tenodasza.
Kpoccunrosep. IMOpHOHAIbHOE U MOCTIMOPHOHAIBHOE Pa3BUTHE.

4. OCHOBBI YYeHHUSI 0 HACJIEJCTBEHHOCTH M U3MeH4YuBoCcTH (10 u)

Kparkuit sxckypc B UCTOpHIO TeHeTUKU. OCHOBHBIC MOHSITHUSI TEHETUKU: HACIEACTBEHHOCTh. [ €H, reHoTuI, peHorur,

HN3MCHYHUBOCTB. 3aKOHOMepHO CTH UBMCHYHNBOCTHU.

3aKOHOMEPHOCTHU HaCJIEeI0BaHUA NMPU3HAKOB. [ eHeTnueckue sxcriepumMenTsl [. Menaens. 3akoH equHooOpa3us ruOpu10B
IIEPBOTO MTOKOJICHHS. 3aKOH paclIeIieHus. [JOMUHaHTHBIE U PELECCUBHBIE ITPU3HAKA. [ OMO3HUTOTHI M TE€TEPO3UTOTHI.

XpOoMOCOMHas TEOpHUsl HACIEACTBEHHOCTH. B3anMoneicTBIE TEHOB U UX MHOXKECTBEHHOE AeucTBre. OnpeneneHue noma.
HacnenoBanue npu3HakoB, CLHEIUIEHHBIX ¢ noj10M.. HaciencTBenHble 001e3HM yenoBeka. 3HaueHHe TeHETUKN B METULIMHE U

3/IpaBOOXPaHECHUH.

33KOHOMepHOCTH HU3MCHYHUBOCTH. BI/II[BI N3MCHYNBOCTHU: HACJICACTBCHHAA N HCHACJICACTBCHHAAI. I'enorunuueckas (

KOMOWHATUBHAS U MyTallMOHHAs) K3MEHYUBOCTh. MoaudukanoHHas n3MeHIUBOCTh. OHTOTEHETUYECKast H3MEHYUBOCTD. [IprunHbI
M3MEHYMBOCTH. ONacHOCTh 3arpsA3HEHUs] IPUPOAHON cpelibl MyTareHaMu. Vcronp30BaHUE MyTalldid 17151 BBIBEICHUSI HOBBIX PACTCHMUIA.

[Tonsitue o renodonse. [loHsiTHEe 0 reHETHUECKOM OMOPA3HOOOPA3UH B IPUPOJIC U XO3SUCTBE.
JlabopaTopHas padora. PernieHue reHeTHyecKux 3a/1a4. BoisBlieHre TeHOTUTMYECKUX U (DEHOTUTTUYECKUX TIPOSBICHUN Y
ocobeit Buja (Mim copra), IpoU3pacTaroIINX B HEOJIMHAKOBBIX yCIOBUSIX. M3yueHne n3MeHYMBOCTH Y OPTaHU3MOB.

ba3o0Bblii ypOBEHb

IloBbIlIEHHBIN YPOBEHb

VYyamuecs I10JKHBI 3HaTh

MeTozbl reHeTUKU. 3aKOHbI HACIEACTBEHHOCTH. XPOMOCOMHOE
olpeneneHue noyna. Bpennoe BIMsSHAE alKOT0OJIM3Ma, HAPKOMAaHUH,
KYpEHUs, 3arps3HEHMS cpelibl MyTal eHaMK Ha TOTOMCTBO. 3HaYEHHE
reTemKy 1 NpoUIaKTHKY HaclIeCTBEHHbBIX 3a00JIeBaHUM.

I'eHeTHUECKyIO0 CUMBOJIMKY U TEpMUHOJIOTUIO [{luTorenernueckoe
o0ocHoBaHME 3aKkOHOB [.MeHens u NpUYNHbI OTKJIOHEHUS OT
HUX (3-H Moprana). XpoMoCOMHasi TEOpUs HACIEICTBEHHOCTH.
Bnusiaue B3auMHbBIX TeHOB Ha (heHoTun. Hopma peakiuu. 3akoH
rOMOJIOTUYECKHX PA0B. MoauHKallMOHHAs U MyTallMOHHAs
M3MEHYUBOCTh U UX MPUYHUHBI

Yyamuecs J0IKHBI YMCTb

OOBSICHATH OCHOBHBIC IMOHATHSI TEHETUKH. XapaKTepHU30BaTh POJIb
HACJIEACTBEHHOCTH U U3MEHUYUBOCTH OPTAaHU3MOB B KUBOU IPUPOJIE.
Pemare 3aaya Ha MOHOTHOPUTHOE CKPEIIMBAHUE.

JlaBaTh CPaBHUTEIBHYIO XapAaKTEPUCTUKY, IPUBOAUTH IIPUMEPHI,
KOHKPETU3HUPYIOIINE PACCMAaTPUBAEMYIO T€HOTUIINYECKYIO
3aKOHOMEPHOCTh. CpaBHUBATH TOMO- ¥ T€TEPO3UTOTHI.




MOTU(DUKANMOHHYIO U MYTallMOHHYIO U3MEHYNBOCTH
oprann3moB. [Ioka3pIBaTh NPAKTHYECKYIO 3HAYMMOCTh
FeHETUYECKUX 3HAHUM JIJIs1 MEIMIIMHBI U HAPOJHOTO XO3SHCTBA.
Omnpenenarts chepy ASSITENTbHOCTH T€HETUUECKUX 3aKOHOB
MIPUMEHUTEIBHO K KOHKPETHOU CUTYAIIMH, HOPMY PEaKIIIH.
Pemare 3amaun Ha quruOpuaHoe ckpenuBanue. OnuchiBaTh
MEXaHU3M ONpEeJICICHUS 110J1a U TUIBI HACIEAOBAHMS IPU3HAKOB.

TepMuHBI ¥ IOHTHS, HaJl KOTOPBIMU HaJl0 paboTaTh

I'eneruka. I'en. I'enorun, ®enorun. JJoMMHAHTHBIN MTPU3HAK. Cuennennoe HacnenoBanue. Kpoccunrosep. Hopma peakiuu.
PeueccuBnsiil npusnak. Asuiens. CkpemuBanue. Xpomocoma. X-u Y- Myranusi. MyrareHHbie (hakTopEbI.
xpomocomsbl. ['ubpua. Hacnencrsennocts. MI3MeHYHBOCTS.

5. OCHOBBI ceJIEKIIUN PACTEHHH, )KUBOTHBIX U MUKPOOPTraHu3MoB (5 1)

I'eHeTHUYeCKHE OCHOBBI CCJICKIIMU OPIraHU3MOB. 33,[[21‘-11/1 N MCTOABI CCIICKIINUH. Yuenne H.M. BaBuiona o OCHTpPAax MHOI‘OO6pa3I/IH
N IIPOUCXOXKACHUSA KYJIBbTYPHBIX paCTeHI/Iﬁ. HOCTI/I)KGHI/ISI CCIICKII UM paCTeHHﬁ. OcobeHnHoCTH MCTOOOB CCJIICKIIMHM JXHMBOTHBIX.
I[OCTI/I}KCHI/ISI CCJIICKIUHN >KMBOTHBIX. OcHOBHBIC HaIIpaBJICHUA CCICKIHWHN MHKPOOPIaHHU3MOB. Knerounas HHXXCHCPUA U €C POJIb B
MHKpO6I/IOHOPH‘{€CKOﬁ IIPOMBIIJICHHOCTH. IToHsATHE O OMOTEXHOJIOTHH.

ba30Bblil ypOBEHb IloBbIlIEHHBIA YPOBEHb

VYuyamuecs: JOJKHbI 3HaTh
HayuHnbie 0CHOBBI CENEKIINHU pacTeHU U )KUBOTHBIX. [IpencraBnenue 06 VYuenune H.W. BaBuiosa o nieHTpax npoucxoxacHusi. OCHOBHBIE
OCHOBHBIX METOJaX CEJEKIIMU PACTEHUM, )KUBOTHBIX, MUKPOOPTaHU3MOB HaIlpaBJICHUS pa3BUTHUs cesleKIMU B ycsoBusax HTP.

VYyamuecs JOJKHbI YMETh

[Tonb30BaTbCs TEpMUHONIOTHEH. XapakTepu30BaTh OCHOBHBIE METOIbI CeNIeKIIUH 1 | [laBaTh reHeTnyeckre 000CHOBAaHHME CEJIEKIIMU HOBBIX OPraHU3MOB.
IPUBOAUTH MpUMeEphl. PaboTaTh ¢ yueOHMKOM U HAISTHBIMU TOCOOUSIMU. OOBsACHATH 3HaUEHUE HEPOJCTBEHHOTO U OJIM3KOPOJACTBEHHOIO
CKpelLMBaHNs. XapaKTepU30BaTh MEXaHNU3M CO3JJaHUs THOPUTHON
JIHK y Mukpoopranusmos.

TCpMI/IHLI W HNOHATHUA, HaJd KOTOPBIMU HAI0 pa60TaTL

Cenexuus. Lentp nmpoucxoxaenus. ckyccTBennsiit oroop. ['ubpunuzanus. I'ereposuc. ['ennas nnxxenepus. Knerounas unxeHepus.
CxpelyBaHue. buorexnonorus. Myrarenes. [lonunnonaus

6. IIpoucxoxaeHue ;KU3HU U Pa3BUTHE OPraHUYeCcKOro Mmupa (4 )

HpeI[CTaBHeHI/IC 0 BO3HUKHOBECHUM KM3HU Ha 3eMJIc B HCTOpHUHU CCTCCTBO3HAHUA. I'umoresa BO3HUKHOBEHMS XkU3HU A .
OHapI/IHa M €€ pa3BUTHUC B HaﬂbHeﬁmHX HCCIICAOBAHUAX. COBpeMCHHBIG TUNOTE3bl BOSHUKHOBEHMS JKHU3HM Ha 3eMIle.



[TosiBneHre NEPBUYHBIX KHUBBIX OPraHU3MOB. 3apOXKJICHHE OOMEHA BEIECTB. BO3HMKHOBEHHWE MATPUYHON OCHOBBI Mepenaun
HacliecTBeHHOCTH. [lpeamonaraemass reTepoTpoHOCTh TEPBUYHBIX OpPraHu3MoOB. PaHee BO3HHMKHOBCHHE (OTOCHHTE3a H
OMOJIOTHYECKOTO KPYrOBOPOTa BEMIECTB. ABTOTPO(]BI, TeTepOoTPOdBI. DBOIONKS OT aHA3POOHOTO K adpOoOHOMY crioco0y JbIXaHUs, OT
IIPOKAPHOT — K dyKapuoTaM. BiIMsHHE IKUBBIX OPraHU3MOB Ha COCTaB aTMOC(Epbl, 0CAJIOYHBIX IMOPOMA; yJacTHEe B (OPMHUPOBAHUH
NEePBUYHBIX TT0YB. BO3HUKHOBEHHE OHOCHEPHI.

Oranbl pa3BUTHSA KM3HH Ha 3emiie. OCHOBHBIE NMPUCIOCOOMTENBHBIC YEepPThI HA3€MHBIX pPACTECHHH. ODBOJIOIHUS Ha3eMHBIX
pactennii. OCBOCHHE CYITH >KUBOTHBIMU. OCHOBHBIC YEPThI MPUCTIOCOOJICHHOCTH KUBOTHBIX K HA3eMHOMY 00pa3y *KH3HHU.

[NosiBiieHne YenoBeka. BiusHIe 4eioBeYeCKOl IEeATEILHOCTH Ha IPUPOAY 3EMITH.

ba3oBbliil ypoBeHb IloBbIlIEHHBI YPOBEHb
VYyamuecs JOJDKHBI 3HaTh
OcHoBHbIE IPU3HAKY >KUBOTO. Pa3BuTHE B3MISAI0B Ha CoBpeMeHHbIE TUIIOTE3bl BO3HUKHOBEHUS KU3HHU.
BO3HUKHOBEHUE XU3HU. OCHOBHBIE 3TAIlbl BOSHUKHOBEHUSI JKU3HU XapakTepHUCTUKa OCHOBHBIX JTaIOB.

(mo A.M. Onapuny)

Yuyamuecs: 10JKHBI YMCTb

XapakTepr30BaTb COBPEMEHHbIE MPEACTABIECHUS O [TpuBOIUTH TOKA3aTENBCTBA B MOJIB3Y A0MOTEHHOTO
HPOMCXOXKICHNUH J)KU3HU U ee pa3BUTUU. Ha3bIBaTh 1Ba OCHOBHBIX HPOUCXOXKICHUS KU3HU. OOBSICHATH, KAKHE YCIOBUS
JTarna MPOUCXOKICHUS U pa3BUTUS KU3HU. ONKCHIBATH ATAllbl oOecreuniu BOSHUKHOBEHHE KU3HU Ha JIpeBHEN 3emiie.

dbopMupoBaHUs IEPBHIX OPraHU3MOB Ha 3eMIIe.

TepMuHBI M TOHATHS, HAJl KOTOPBIMU HaJ0 paboTaTh

Kuzub. buorenes. Abuorenes. XuMudeckas 3BOIOIHS. Koaneparbl. Opsbl.
buonornyeckas 3BOIOLHS.

7. Yuenue 00 3Boaonuu (11 4)

Wnes pazButhst oprannueckoro mupa B ouonoruu. OCHOBHbIE MookeHus Teopuu Y. J[apBrHa 00 3BOIIOLNUHA OPraHUYECKOTO
mupa. ckyccTBeHHBIN  0TOOp M €T0 POJib B CO3JaHUH HOBBIX (hopM. MI3MEHUMBOCTH OPTraHU3MOB B MIPUPOIHBIX yCIOBHSIX.
JIBUKyIIMEe CHJIBI OBOJIIOLIMU: HACIEICTBEHHOCTh, MN3MEHYMBOCTh, OOPH0A 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN
ot0op. [Iprucnoco0IeHHOCTh KaK pe3yabTaT €CTeCTBEHHOTO 0TOOpa. OTHOCHUTENBHBIN XapaKTep MpucnocodieHHocTi. MHorooOpasue
BUJIOB — PE3YJbTAT IBOJIOLUH.

CoBpeMeHHbIE NPEACTABICHUS 00 3BOIIOIMN OPraHUYECKOr0 MHpa, OCHOBaHHbIC Ha MOMYJISIIIMOHHOM —npuHIune. Bum, ero
kputepuu. [lomymnsiuonnas ctpykrypa Bujaa. [lomynsius kak Gpopma CyiecTBOBaHMS BUJIa M €IUHUIIA 3BOIIOLMH. DJI€MEHTAPHBIN
marepuan u (HakTopbl SBOJIOLIUU.

[Iporecchl 0Opa3oBaHuUst HOBBIX BHIIOB B IPUPOAE — BUA00OpazoBaHue. [IoHATHE 0 MEKPOIBOIONNUN U MaKPOIBOIOIINH.
buonoruyeckuii mporpecc u 6uonorndeckuii perpecc. OCHOBHbIE HAPAaBICHUS SBOIIOIUU: apoMOp(o3, UIMOoadaNTaLIHS,



nereHepanusi. OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIFOLUU.

BnusHue yenoBeka Ha MUKPOIBOJIOIMOHHBIE MPOIecChl B omylsanusx. [IpoGiema BeIMUpaHUs U COXpaHEHUS PEIKUX BUJIOB.
[{eHHOCTh OMOJIOTMYECKOTO pa3HOOOpa3usi B YCTOMYMBOM Pa3BUTHU TPUPOIBL.
Jlaboparopuasi padora. I[IprcmocoOIEeHHOCTh OPTaHU3MOB K Cpejie OOUTaHMS.

ba3oBblii ypoBeHb IloBbIlICHHBI YPOBEHb
VYuyamuecs: JOJKHbBI 3HaTh
OpomonuonHoe yuenue Y.JlapsuHa. [[Brokyiye cuiibl Win Baraast K JIunnes, XK.b.Jlamapka na npupoay. Bzaumocssizb
dakrops! sBomonnu (1o Y.Jlapsuny). Bun. [Tomymnsius. JBIKYIIUX CHJT 3BONTIOIHH. J[pyrue GpakTopsl IBOIIONUN:

MYTallMOHHBIN IpoLIeCC, MONYJIAUOHHBIE BOJIHBI, U30JIALUS.
dopmupoBaHKe IPUCIIOCOOIEHHH B IPOIIECCE IBOJIOIHN.
Crnioco6b1 00pa3oBaHusl HOBBIX BU10B. OCHOBHbIE HAlPaBJICHUS

SBOJIFOLMH
Yyamuecs: JOKHBI YMETh
PackpeITh CyTh HBONIOLINHU, €€ IPUUUHBI U IBUKYIIUE CHUIIBI. OxapakTepu30BaTh OCHOBHBIC MOJI0KeHUs Teopun Y. /lapBuHa B
W3narath OCHOBHBIC 3aKOHOMEPHOCTH OMOJIOTHYECKOM SBOTIOIUH. CpPaBHEHHUH C UJESIMHU €r0 MPEANICCTBEHHUKOB.

XapakTepus3oBarh CTPYKTYPY BUJIA, ITOMYJSALMIO KaK €IUHUILY
BUJA U 3BotOLIMH. JloKa3aTh posb BUJa U NOMYISALNU B
ABOJIIOLIMOHHOM Tiporiecce. OObSICHITh MPOUCXOKICHUE BUIOB
MCXO/Isl U3 COBPEMEHHOT0 Y4eHHs 00 3BOJIFOLIUU

TepMI/IHLI " NOHATHUS, HAA KOTOPBIMH HAZ10 pa6OTaTL

OBooNMs. DBOJIIOIMOHHOE YUeHHE. [IBIKYIINE CUIIbI IBOIIOLUH. W3onsumst. Apomopdos. Uanoananranus. Jlerenepanus.
Muxkpossomonusa. Makpossomonus. Bun. Homymsamnus.
Bunoo6pasosanue. bopr0a 3a cymecrBoBanue. EcrecTBeHHbII
or6op. MckyccTBeHHbI 0T60p. Buonornueckuii nporpecc.
buonornueckuii perpecc. HarpapiieHust 3BOIIOLMH.

8. IlpoucxoxkaeHue 4yejoBeka (aHTpomnorenes) (5 4)

Mecto uenoBeka B CUCTEME OpraHUYeCKOro Mupa. YenoBek Kak BUJ, €r0 CXOACTBO € )KUBOTHBIMU U OTIMYUE OT HUX.

JlokazaTenbCcTBa 3BOJTIOLUOHHOTO MPOUCXOXKICHUS YEJIOBEKa OT )KMBOTHBIX. Mopdosornyeckue u pu3noiornieckue
OTJIMYUTENIbHBIE 0COOEHHOCTH YelloBeKa. Peub Kak cpecTBO 00IIEHNUs y YelloBeKa. buoconnanbHas CyIIHOCTh  YEJIOBEKa.
B3auMocCBs3b COLIMANBbHBIX U MPUPOJHBIX (haKTOPOB B 3BOJIIOLUHU YesnoBeka. ColranbHasi U MPUPOJIHAs Cpea, aJanTanus K Her
YeJI0BEKA.
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YernoBeueckue packl, UX POJCTBO U MPOUCXOXkKACHUE. UeToBeK Kak eAMHbIM OMONIOTHYecKuil BU. [IBIKyIIMEe CUITBI U 3Tarbl
IBOJIIOIMU YEJIOBEKa: APEBHEHIINE, IPEBHUE U COBPEMEHHBIE JIIOJIM, CTAaHOBJIeHHE YenoBeka pazyMHOro. YenoBek Kak >KUTENb
ouocdepsl 1 ero BIUsSHUE HA IPUPOAY 3EMIIH.

ba3oBblii ypoBeHb IloBbIlICHHBI YPOBEHb
Yyamuecs: J0KHBI 3HaTh
CymHocTh OMOIOTHUECKUX MTPOLECcCOB: (POPMUPOBAHUE @akTophl, CBUAETEIILCTBYIOIINE O IPOUCXOKICHUN YEI0BEKa OT
npucnocobiaeHHocT. Bkian JKUBOTHOI'O: CPAaBHUTEJIBHO aHATOMUYECKHUE.
Beiaromuxcs yuyeHsIX U pa3BUTHE OMOJIOIMUECKON HAYKH. IMOpPHOJIOTNYECKHE, TAICOHTOJI0OrHYeCKHUE. JIBIKYIIUE CUIIbI
buonornueckyo TEpMUHOIOTUIO U CUMBOJIHUKY. aHTpOIIOTreHe3a: OMOJOTMYECKUE U COLMAIbHBIE. DTallbl

aHTPOIIOTEHE3a: APEBHEHNIINE JPEBHUE, IIEPBbIE COBPEMEHHBIE
moau. Pacel, uX KpaTkasi XapaKTepUCTHKA.

Yuyamnuecs: 10JKHBI YMCTb

OnuceiBaTh 0COOCHHOCTH 3BOIOIMH YeioBeka. OnpenensrTh mo OOBSICHATH TPOUCXOKICHHUE YeIOBeKa. JlenaTh BHIBOJIBI O
MOJIEJISIM U PUCYHKaM pachl YeJI0BeKa. ’)KUBOTHOM MPOUCXOXKJIECHUM YesioBeka. Oco3HaTh, Kak B
ABOJIIOIMY YEJIOBEKA JEHCTBYIOT OOIIME 3aKOHBI PA3BUTHS
JKU3HH. VICTI0Ib30BaTh TEOPUIO aHTPOITOTCHE3a IS
JTIOKa3aTeIbCTBA aHTUHAYYHOM CYIIIHOCTh pacu3ma.
XapakTepr30BaTh TAIbl AHTPOIIOTEHE3a, €r0 OWOJIOTHYECKUE U
COLIMANIbHBIE (DAKTOPBI.

TepMI/IHLI " NOHATHUS, HAA KOTOPBIMU HAZ10 pa6OTaTL

AHnTponorenes. Paca. buoconnanbHas CyIHOCTb Y€I0BEKa. ABscrpanonutek. Axanarpon. [laneoantpon. Heoanrporm.
Kpomanbonen

9. OcHoBbI 3k0yiorHu (13 4)

DKOJIOTHS — HayKa O B3aMMOCBS351X OPraHU3MOB C OKpy»karomieil cpenoil. Cpena - MCTOYHUK BEIECTB, SHEPTUU U
uHpopmaru. Cpepl )KU3HU Ha 3emiie: BOJIHAs, HA3€MHO — BO3/1yIlIHAas, TOYBEHHAs, OPraHU3Mbl KaK cpefa OOUTaHHUS.

Okonorudeckue (HakTopsl Cpeibl: A0MOTUYECKUE, ONOTHYECKUE, aHTPOIIOTeHHbIe. OCHOBHBIE 3aKOHOMEPHOCTH JIEHCTBHUS
(bakTOpOB cpebl HA OPTaHU3MBI.

[IpucnocoO0neHHOCTh OPraHU3MOB K JEHCTBUIO OTAEIbHBIX (PAKTOPOB Cpe/ibl (Ha MPUMEPE TEMIIEPATYPhl U BIAXKHOCTH):
HKOJIOTUYECKHE TPYIIIBI U )KU3HEHHBIE POPMBI OPraHU3MOB; CyTOUHBIE U CE30HHBIE PUTMBI JKU3HEIEATEIbHOCTH OPraHU3MOB.
buoTtnyeckue cBsi3u B pupoze. JKojJorunyeckoe OnopaznooOpasre Ha 3eMile U ero 3HaYEHUeE.

OCHOBHBIE MOHATHSI SKOJIOTHH MONMYASIUUNA. OCHOBHBIE XapaKTEPUCTUKU MOMYIISLIMH: POXKIAEMOCTb, BEDKUBAEMOCTD,
YHUCJIEHHOCTb; INIOTHOCTh, BO3PACTHAs U MOJIOBasi CTPYKTYpPa, (GYHKIIMOHUPOBAHUE B IPUPO/IE.

JIuHaMMKa YMCJIEHHOCTH MOMYISILIUKM B MPUPOJIHBIX coob1IecTBax. buornueckue cBsi3u B pETyISILIMA YUCIEHHOCTH.

[lonsTe o OuoIIeHO3€E, OHOTeoIeH03€e, IKocHcTeMe. bruoreoienos kak OnocucTeMa u Kak SJKOCUCTEMA, €T0 KOMIIOHEHTHI:
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OMOT€HHBIE AIEMEHTBI, TPOAYLEHTbI, KOHCYMEHTBI, peyLIeHThl. KpyroBopoT BEIIECTB U NOTOK YHEPTMH KAK OCHOBA YCTOMYHMBOCTH.
Ponb pa3HooOpa3us BUOB B YCTOWYMBOCTH OMOTEOLIEHO3A.

Pa3Butre n cMeHa OMOreoleHO30B. YCTOMYMBBIE U HEYCTOMUMBBIE OMOreoneHo3bl. [IoHsATHE 0 CyKlleccHH Kak Ipolecce
pa3BUTHS COOOIIECTB OT HEYCTOMYMBBIX K YCTOMYMBBIM (HAa IPUMEPE BOCCTAHOBJIEHUS JIECa  HA MECTE rapy WJIU MAalllHH).
Pa3nooOpa3ue Ha3eMHBIX U BOJHBIX SKOCUCTEM. ECTeCTBEHHBIE U NCKYCCTBEHHbBIE OMOreOLeHO3bl. MI3MEeHEeHHsI B 3KOCHCTEMAX O]
BIIMSTHUEM JESATEIBHOCTH YEJIOBEKA.

buocdepa xak rmobanbHas skocucreMa. Yuenue B.M. BepHaackoro o posiu >KuBOTo BeliecTBa B MPeoOpa3oBaHUU BEPXHUX
cinoeB 3emuid. buonornyeckuii  KpyroBOpoOT BEILIECTB M MOTOK 3HEpruu B 6nocdepe. Poib Guonorndeckoro pasnooOpasus B
YCTOMYMBOM Pa3BUTHH OHOCHEPHI.

DKoJorus Kak Hay4qHasi OCHOBA pPallMOHAJILHOTO UCIOJB30BaHUS MPUPOABI M BBIX0/1a U3 INIO0AIBHBIX SKOJTOTHYECKUX KPU3HCOB.
Posnp 610ONOrMUecKoro u AKOIOrMueCcKOro 00pa3oBaHusl, POJIb SKOJIOTUYECKON KyAbTYphI UEJIOBEKA B PEIICHUU POOJIEMBbl YCTONUHUBOTO
pa3BUTHA IPUPOJBI U OOLIECTBA.

JlaGoparopnasi paGora. OrieHKa CAHUTAPHO-TUTHEHUYECKOTO KauyecTBa paboyero Mecra.

ba3oBbliil ypOBeHb IloBbIlIEHHBI YPOBEHb
Yyamuecs JOJKHBI 3HaTh
OcHoBHBIE 3K0NIOTHYecKHe (HaKkTOpbl U UX Kiaccupukanus. Lenun Xapakrtep MpHUCIIOCOOIeHUH OPraHU3MOB K Pa3InYHbIM
MATAHUS. skosiornueckuM (akropam. Goronepuoanzm. CriocoOb

CaMOpEeryIsluu OMOJIOTHUECKUX cucTeM. [IpudrHbI CMEHBI
o6uoreorieHo30B. CTpykTypa U QyHKIMH OMOTE€OIIEHO30B

Yyamuecs I0IKHBI YMCTb

ITosp30BaThCs YKOJIOTMYECKON TEPMUHOJIOTHEN. XapaKTepHU30BaTh PackppITh 3aKOHOMEPHOCTH JIEHCTBHS 3KOJIOTUYECKUX (PAKTOPOB B
HKOJIOTUYECKHE (HAKTOPBI M Cpe/Ibl )KU3HU. [IpuBOAUTE IpUMEPEI npupope. OObSICHATH, ToYeMy OOJIBIIMHCTBO MOMYNIALUN U3 roaa
6uoreoneHo30B. CocTaBiIeHUE IENIN TUTAHUS. B I'OJ] COXPAHSIOT IPUMEPHO NOCTOSHHYIO YUCIEHHOCTb.

Jloka3pIBaTh MPEUMYIIECTBO MHOTOOOpa3us BUJIOB B TPUPOAHBIX
skocucreMax. Oco3HaTh CyThb OCHOBHBIX 3aKOHOB YCTOWYHUBOCTHU
YKUBOM MpUpoJibl U «paBuia 10 IpoueHToB»

TepMHHBI U TOHATUS, HaJl KOTOPBIMU HaJ0 paboTaTh

Cpenpl xu3HH. DKonorndeckue haktopsl. buoieHos. CMmeHa 6MOreoIieH030B. 3aKOH ONTUMYyMa. 3aKOH SKOJIOTHYECKON
buoreonienos. buocdepa. Ixocucrema. buonorndeckmii WHIWBHUIYAJIbHOCTH BHIOB. 3aKOH OTPaHUYMBAIONIETO (PaKkTopa.
KpyroBopoT BemiecTB. [IunieBas nemnb. DKonorusi. 3akoH He3aBuCUMOCTH (pakTopoB. CpenooOpa3oBarem.

Tpoduueckuii ypoenb. Cykneccus. UucneHHoCTb. [110THOCTD

10.3akarouenue (2 4)

buonorunyeckoe pazHooOpa3ue U ero 3HaYE€HUE B KU3HU Hallel raHeTsl. CoxpaneHus OnopazHooOpaszus. 3HaueHUE
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OMOJOTUYECKUX U IKOJTOTHYECKUX 3HAHUM JJIsl IPAKTUUECKON e TENHHOCTH.
PecypcHoe oOecneuyenune padoueil mporpaMmMbl

v' TexHHYeCKHE cpeacrea Oﬁy‘leHI/IHZ

1. MynbTUMEIUIHBIN TPOEKTOP
2. DKpaH NpOeKIMOHHBII

v TlocoOust 1JIst yIUTEs:
1. Tlonomapesa N.H., UeprnoBaH.M. «OcHoBbI 00111€#i Ononoruu. 9 xkiaccey: Meronuueckoe nocodue g yuurensd. — M.: BeH-
taHa-I'pad, 2008;
2. Tlporpamma mo 6uosnoruu aBropoB M.H. ITonomapesa, H.M. Uepnosa (IIpuponoseneHue. bruosmorus. Dxomorus 5 —
11 xknacc: mporpammel. -  M.: Benrtana- I'pad, 2010. — 176 c.)
3. Ko3znona T.A., Kyumenko B.C. buonorus B tabnunax. 6-11 knaccer: CnpaBounoe nocooue/ ABt. —coc. T.A. Ko3noga, B.C.
Kyumenko.-4-e uzn., crepeorun. — M.: [lpoda, 2002. -240 c.

4. 3asu PI. u gp. buonorus st abUTYpUEeHTOB: BOMPOCHI, OTBETHI, TeCThI, 3a1aun/ P.I'. 3asi u ap.- Mu.: OO0 «¥OHunpeccy,
2003.-736 c.
5. Tonuapos O.B. I'eneruxa. 3amaun. — Caparos: JIunen, 2008.- 352 c.
6. 3aHumarenbHas OMOJIOTHS HAa YPOKaxX M BHEKJIACCHBIX Mepornpustusix. 6-9 knaccel/ aBTr.-coc. F0.B. Illepbaxosa, U.C.
Ko3znosa.- 2-¢ uzn., crepeorun. —M.: ['mo6yc, 2010. -208 c.
7. buonorus: cinoBapb-CIPaBOYHMK JJIS TKOJLHUKOB, aOUTYpUEHTOB U yuuTenei/ aBT.- coc. [.W. Jlepuep- M.: «5 3a 3HaHus»,
2006.- 208 c.
8. B.C. Poxios, A.B. Tepemos, I"1. Jlepuep, C.b. Tpodumos [ocynapcTBeHHas HTOTOBasi arTeCcTaIis BBITYCKHUKOB 9 KJlacCOB
B HOBO#1 opme. buonorus. 2010/ ®UITU. — M.: «UuTtennext-Lientpy», 2010. — 144c.

IHocoOus pjist yyammxesi:

1. Tlonomapesa N.H. buonorus: 9 knacc: YueOHUK U1 yHaAIIUXCS obmeobpasoBarenbHbIX yupexaenuii / VI.H. [Tono-
MmapeBa, O.A. Kopuunosa, H.M. Uepnosa; mnon pex. npod. M.H. [TonomapeBoii. — 4-¢ u3z., ucnp. — M.: Benrana — I'pad,
2009.

2. 3aHuMaTtenbHble MaTepUalibl U (PaKThI 1O 0OLIEl OMONIOruU B BOIpOcax U oTBeTax. 5-11 kimaccrl/ aBT.-coc.
M.M. boanapyk, H.B. KoBbutuna. — Bonrorpaza: Yuurens, 2007.- 174 c.
v' Meauapecypchbl:
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http://school185.ucoz.ru/index/resursnyj centr po biologii 2/0-42

http://tana.ucoz.ru/dir/11

http://www.nvobrazovanie.ru/biolog

http://shishlena.ru/moi-prezentatsii-v-powerpoint/mutatsionnaya-izmenchivost-9-11-klass

http://festival.1september.ru/articles/410158/

http://school-collection.edu.ru/catalog/rubr/cfafbOab-542f-43b1-9b26-9f0213b752e6/85313/?interface=pupil&class=51
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9 kacc (68 4, u3 HuX 1 4 — pe3epBHOE BpeMs)

Conep:kanue pasjiesioB
NMPUMEPHOii MPOrpaMMbl

OcHOBHOe coep:xaHue

o TeMaM pado4yeil MPOrpaMMbI

XapakTepucTHKa OCHOBHBIX BU/I0B /IeAITEJILHOCTH
o0yyaromerocs

Tema 1. O01mme 3aKOHOMEPHOCTH KU3HHU (5 4 )

buosnorus kak Hayka. Posib
OMOJIOTMH B IPAKTUYECKON
NESITEIbHOCTH JIIOZIeH

buosiornsi — Hayka o »KMBOM MHpe

buonorus — Hayka, uccienyromas »kus3Hb. M3ydenue
IPUPO/IbI B 00€CIICUCHUH BbKUBAHUS JIFOJEH Ha
3emsie. buonorus — cucrema pa3HbIX OMOJIOTUYECKUX
oOnacreit Hayku. Poib Ononoruu B mpakTU4ecKoi

NEATENbHOCTH JIOIEN

HasbiBaTh 1 XapaKTepr30BaTh Pa3InYHbIC HAYYHbIE 00IACTH
OHOIOTHH.

XapakTepHu30BaTh POJIb OMOJIOTHYECKHUX HAYK B
MPAaKTUYCCKOM JCSITEIbHOCTH JIFOICH

Merto/ibl u3yYeHHS
OpraHU3MOB: HaOJIOCHHE,
U3MEpPEHUE, IKCIICPUMEHT

MeToabl 0MO0JIOrHYECKUX MCCIAeI0BAHNNA

MeTozabl U3y4eHUs )KUBbIX OPraHU3MOB: HAOIIOICHHE,
U3MEepeHHe, CPaBHEHHE, ONHUCAHNE, SKCTIEPUMEHT,
MonenupoBanue. [IpaBuna paboTel B KaOMHETE

OMOJIOTHH ¢ OMOJIOTHYECKUMU TTPUOOpaMu
WHCTPYMECHTAMU

u

OOBsACHATH HA3HAUCHUE METOJIOB MCCIIEOBAHUS B OMOIOTHH.
XapakTepHu30BaTh U CPAaBHUBATH METOBI MEXKIY COOOIA.
Cobmtonath npaBuia paboThl B KaOUHETe, 0OpallieHus ¢
1ab0paTopHBIM 000PYIOBAaHUEM

OTJ'II/I‘II/ITCJ'II)HI)IG HpI/I3HaKI/I
JKUBBIX OPTaHU3MOB.
OCco0EeHHOCTH XUMHUYECKOTO

COCTaBa KMUBBIX OPTaHHU3MOB:

HEOpPraHUYECKUE U
OpraHMYECKHE BELIECTBA, UX
pOJb B OpraHu3Me

OO01mme cBONiCTBA KUBBIX OPTaHU3MOB

OTnuynTenpHbIe MPU3HAKU KUBOTO U HEKHUBOTO:
XUMHYECKHI COCTaB, KJIETOYHOE CTPOEHUE, OOMEH
BELIECTB, PA3MHOXKEHHUE, HACIEICTBEHHOCTb,
W3MEHYHMBOCTh, POCT, pa3BUTHE, PA3APAKUMOCTD.

BzanmocBs3b KUBBIX OpTraHu3MOB U CPEbl

Ha3zpiBath u XapaKTepU30BaTb NPU3HAKHU JKUBLIX CYIICCTB.
CpaBHI/IBaTB CBOMCTBA KUBBIX OpTraHu3MOB U TCJI HEKHBOM
MMpUpoOAbI, ACJIaTh BHIBOIABI

Pa3znoo6pasue opraHmu3mMoB.
OTnuynTensHble MPU3HAKU
IIPEICTaBUTENIEN PA3HBIX
LApPCTB KUBOM MPUPOJIBI

MHuorooopa3ue popMm KU3HU

Cpensl )Ku3HU Ha 3emiie 1 MHOToOoOpasne nux
opraau3moB. Kiierounoe pasHooOpasue opraHu3MoB U
uX 1napctBa. Bupycel — HeksieTouHasi popma KU3HU.

Pa3znoo6pasue Ouocucrem, orodpaxkaroriee
CTPYKTYpPHBIE YPOBHH OPTaHU3AIAN KU3HU

Paznuuare yeTsipe cpe/ibl KHU3HU B Orocgepe.
XapakTepu30oBaTh OTIMYUTEIbHBIE 0COOEHHOCTH
IIPEJICTABUTENIEN PA3HBIX LIAPCTB KUBOM IPUPOBI.
OOBSICHATH 0COOEHHOCTH CTPOCHHMS M )KU3HEACITEIIBHOCTH
BHUPYCOB.

Omnpenenars NoHsATHE «OHOCUCTEMaY. XapaKTEePU30BaATh
CTPYKTYpPHBIE YPOBHHU OPTraHU3ALUN KU3HU

O0001IeHNe U cUcTEeMAaTH3AlMA 3HAHUMN 10 TeMe

«O01mue 3aKOHOMEPHOCTH KH3HN»

OOBACHATH POJIb OMOJIOTHH B KU3HU YeJIOBEKa.
XapakTepru30BaTh CBOMCTBA KUBOTO.
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Conep:xkanue pasjiesioB
NPUMEPHOIi IPOrpaMMbl

OcHoOBHOe coep:xaHue
1o TeMaM padoueii MPorpaMmMbl

XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€IbHOCTH
o0yyaromerocs

OBnazieBaTh YMEHHEM apTyYMEHTHPOBATH CBOIO TOUKY 3PCHHUS
npu 00CYKJICHHH TTPOOIEMHBIX BOITPOCOB TEMBbI, BHITIOTHSISI
UTOTOBBIC 3aIaHHUS.

Haxonute B IHTEpHETE OTOIHUTEIHHYIO HHPOPMAIUIO 00
YUEHBIX-0MOJI0rax

Tema 2. 3aKOHOMEPHOCTH KU3HU HA KJIETOU

HoM ypoBHe (10 u)

Kiierounoe crpoenue
opranuzMoB. MHoroo6pasue
KJIETOK. MeTozbl n3y4yeHuns
JKUBBIX OPIaHU3MOB:
HaO0JIIo/IeHNE, U3MEpPEHUE,
JKCIIEPUMEHT

MHoroo0pa3ue KJeToK

O060011eHrEe paHee U3yYEHHOTO MaTepuaa.
MHoroo6pasue TUIIOB KJIETOK: CBOOOIHOKUBYIIUE U
oOpa3yrolue TKaHu, IPOKAPHOTHI, 3yKapuoThl. Poiib
Y4EHBIX B U3YYCHUHU KIICTKH.

Jdabopamopnan paboma Ne 1
«MHoroo6pasue KJIeTok 3ykapuoT. CpaBHeHHE
pPacCTUTEIBHBIX U KUBOTHBIX KIJIETOK)

OnpenensiTb OTIMYUTENBHBIC TPU3HAKH KJIETOK IPOKAPUOT U
9YKapHOT.

[TpuBOIUTH IPUMEPHI OPTaHU3MOB MTPOKAPUOT U SYKAPHOT.
XapakTepu30BaTh CylIECTBEHHbIC IPU3HAKH
KU3HEEATEIILHOCTH CBOOOTHOKUBYILIEH KJIETKU U KIIETKH,
BXOJISIIICH B COCTAB TKaHU.

HaspiBaTh nMeHa yUEHBIX, MOJOKHUBIITUX HAYAIIO U3YUCHHIO
KJICTKH.

CpaBHHBATh CTPOEHHE PACTUTEIBHBIX U )KUBOTHBIX KJIETOK.
dukcupoBaTh pe3yabTaThl HAOMIOAEHUH U eTaTh BBIBO/IBI.
Cobumronath nmpaBuiia padoThl B KaOMHETE, OOpaIeHHs C
71a00paToOpHBIM 00OPYIOBAHUEM

OCco0EeHHOCTH XUMHUYECKOTO

COCTaBa KMUBBIX OPTaHHU3MOB:

HEOpPraHUYEeCKUEe U
OpraHMYECKHE BEIIECTBA, UX
pOJb B OpraHu3Me

XuMH4YeCKHe BEleCTBA B KJIETKe

O060011eHNEe paHee U3yYeHHOTO MaTepuana.
Oco0EHHOCTH XUMHYECKOTO COCTaBa JKUBOU KIIETKH U
€r0 CXOJICTBO Y Pa3HBIX THITOB KJIETOK.
Heopranndeckue u opraHMYeCKHe BeMIECTBA KICTKH.
ConeprxaHue BOJIbI, MUHEPATIBHBIX COJICH, YIIIEBOJIOB,
JIMIHI0B, OEJIKOB B KJIETKE U opranusme. Ux GpyHkimu B
JKU3HENEITENLHOCTH KIIETKH

Paznuuate 1 Ha3pIBaTh OCHOBHBIE HEOPTAHUUECKUE U
OpraHUYECKHE BEIIECTBA KIETKH.

OOBbsICHATH QYHKIIUU BOJIBI, MUHEPAJILHBIX BEIIECTB, OCIKOB,
YIJIEBOJOB, JIMTIHJIOB U HYKJIEMHOBBIX KHCIIOT B KIIETKE.
CpaBHHMBaTh XUMUUYECKUI COCTAB KIJIETOK KUBBIX OPTaHU3MOB
1 TeJ HEKUBOW MPUPOBI, AEJIaTh BHIBOJIBI

CTpoeHue KIETKHU: SApo,
KJIeTOYHast 000J104Ka,
I1a3mMaTuyeckas MeMopasa,
[IUTOIIa3Ma, TUIACTH/IBI,
MHUTOXOHAPHUH, BAKYOJIH.
XpOMOCOMBI

CTpoeHue KJeTKH

CTpyKTypHBIE YacTH KJIETKU: MeMOpaHa, sipo,
[UTOIIa3Ma ¢ OpPraHOUJaMH U BKJITIOUEHUSIMU

Paznmmuars OCHOBHEIE YaCTH KIETKH.

Ha3zbiBarh 1 0OBSCHATH CYIIECTBEHHBIE MPU3HAKH BCEX
JacTeH KIEeTKH.

CpaBHUBaTh 0COOEHHOCTH KIJIETOK PACTEHHH U KUBOTHBIX

OpraHounbl KJIeTKH U UX (PyHKIHH
MemOpaHHbIe 1 HEeMEMOpaHHbIE OPTaHOMIBI,

BrinensTe 1 Ha3bIBaTh CYIIECTBEHHBIC TPU3HAKN CTPOCHHS
OpraHOMJIOB.
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Conep:xkanue pasjiesioB
NPUMEPHOIi IPOrpaMMbl

OcHoOBHOe coep:xaHue
1o TeMaM padoueii MPorpaMmMbl

XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€IbHOCTH
o0yyaromerocs

OTJIMYUTEIbHBIE 0COOCHHOCTH MX CTPOCHUS U
byHKITUN

Pa3znuyars opraHou/ el KJICTKU Ha PUCYHKE yUeOHHKA.
OOBsICHATH QYHKIIUU OTJEITHHBIX OPTaHOW/IOB B
JKU3HENIEATENIbHOCTU PACTUTEIBHON U 5)KUBOTHOM KJIETOK

OOMEH BelecTB U
MPEBpAICHHS SHEPTUN —
MPHU3HAK )KUBBIX OPraHU3MOB

OO0MeH BelecTB — OCHOBA CYIIeCTBOBAHMS KJIETKHU

[Tonsitue 06 oOMeHe BemecTB Kak COBOKYITHOCTH
OMOXMMHUYECKUX PEaKIHii, 00eCIeYNBAIOIINX
KHU3HEACATESIBHOCTD KJICTKU. 3HAUCHUE aCCUMUJIISILIUA
U TMCCUMUJISILIAY B KJieTke. PaBHOBecHe
9HEPreTUYEeCKOr0 COCTOSHUS KIETKH — OOecreueHue
e HOpMaJIbHOTO ()YHKIIMOHUPOBAHHSI

Onpenenarp MOHIATHE «OOMEH BELECTBY». YCTaHABIUBATh
pazuyue NOHATUHN «aCCUMMIALMSY U «TUCCUMUIISIIIUSY.
XapakTepu30BaTh U CPaBHUBATh POJIb ACCUMUJIISLIUU U
JTUCCUMUJISILIUY B )KU3HEESITEIIbHOCTU KIIETKH, JIeaTh
BBIBOJIbI HA OCHOBE cpaBHEHUA. O0bsACHATH posib ATD kak
YHUBEPCAJIBLHOTO NEPEHOCYNKA U HAKOTTUTEIISI SHEPTHH.
XapakTepu30oBaTh SJHEPreTUYECKOe 3HaUeHne 0OMeHa
BEIIECTB JIJIsl KJIETKH U OpraHu3ma

Opranuyeckue BemniecTna. Mx
pOJb B OpraHu3Me

buocunTe3 0e1Ka B JKHBOI KJIETKe

IToustue o 6MocuHTEe3€. ITAllbl CHHTE3a OelKa B
KJeTKe. Posib HyKJIIEMHOBBIX KUCIOT U puOOCOM B
onocuHTE3€E OEIKOB

OmnpenensaTs NoHATHE «OHOCHHTE3 Oenkay. Briaensats u
Ha3bIBaTh OCHOBHBIX YYaCTHUKOB OMOCUHTE3a O€liKa B
KJIETKE.

Paznuuare 1 XapakTepu3oBarh 3Tanbl OMOCHHTE3a OelKa B
KJIETKE.

OTBevars Ha UTOTOBBIE BOITPOCHI

buocunres yriieBoaoB — (porocunres

[TonsiTHE O POTOCHHTE3E KaK MTPOLIECCE CO3MAHUS
YIIIEBOAOB B JKMBOM KieTke. J[Be craguu poTocuHTesa:
CBETOBas M TEMHOBAS. YCIIOBHS IMPOTCKAHUA
(doTocHHTE3a U €ro 3HaYeHHUe JUIsl TPUPOAbI

OHpe,Z[eJ'IHTB IIOHATHUC (((I)OTOCI/IHTC3». CpaBHI/IBaTB craauu
(1)OTOCI/IHT€3a, ACJIaTb BBIBOJAbBI HA OCHOBC CPaBHCHUS.
XapaKTepI/I3OBaTB 3HA4YCHUC (bOTOCI/IHTCSa JJIS paCTHTeHBHOﬁ
KJICTKHU U IMTPUPOJLI B LICJIOM

Posp npixanus B
JKA3HEIEATEIILHOCTH KJIETKU U
OpraHusma

O0ecneyeHne KJIEeTOK JHepruen

[ToHsiTHE O KIETOYHOM JBIXaHUH KaK O TpoIecce
oOecniedeHus KiaeTku sHeprueid. CTaguu KJIeTOYHOTO
IpIxaHus: OeckucnopoaHas (pepMeHTaTUBHAS, WIH
[JIMKOJIU3) U KUCIOpoaHast. Poib MUTOXOHIpUI B
KJIETOYHOM JIbIXaHUU

OHpeI[eJ'ISITI) TIOHATHUC (KKJICTOYHOC JBIXaHUCH.

CpaBHI/IBaTL CTaJuM KJIICTOYHOI'O AbIXaHUA U JCJIaTh BBIBOIBI.
XapaKTepmoBaTL 3HAYCHUEC KJICTOYHOI'O AbIXaHUs JJIs
KJICTKU U OpraHu3Ma.

BrrsaBaars CXOJCTBO U pa3JIN4nC JAbIXaHU U (1)OTOCI/IHT633

MHuoroo0pasue KIeToK.
Pasmuoxxkenme. MeTob!
U3YUCHUS )KUBBIX
OpraHU3MOB: HaOJIOCHHE,

PasMHoO:KeHHE KJIETKH H €€ JKH3HEHHBIH IMUKJI
Pa3mHokeHre KIIETKH MyTEM JIeIeHHs — 00111ee
CBOMCTBO KJIETOK OJJHOKJIETOUHBIX ¥ MHOTOKJICTOUHBIX
opranu3MoB. KneTtouHoe neineHue y npokapuoT —

XapakTepru30BaTh 3HAYCHUE PA3MHOKEHUS KIIETKU.
CpaBHUBATh JIeIEHHUE KIETKU IPOKAPHOT U dYKapUOT, IeN1aTh
BBIBOJIBI HA OCHOBE CPAaBHEHUS.

Onpenenars NOHATHS «MUTO3» U «KJIETOYHBIN LIUKID.
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Conep:xkanue pasjiesioB
NPUMEPHOIi IPOrpaMMbl

OcHoOBHOe coep:xaHue
1o TeMaM padoueii MPorpaMmMbl

XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€IbHOCTH
o0yyaromerocs

HU3MCPCHUC, SKCIICPUMCHT

JIeJIeHUE KJIETKU HaJBoe. JeieHne KIIETKU y SyKapHoT.
Muto3. ®a3el MuTO3a. JKM3HEHHBIN ITUKJT KIICTKH:
unTepdaza, MuTo3. PazneneHue KIeTo4HOTO
COZIEP>)KMMOT0 Ha JIBE JJOUYEPHHUE KIICTKH.

Jlabopamopnas paboma Ne 2

((PaCCManI/IBaHI/Ie MUKpOIIpCIIapaToB C ACIIAIUMUCA
KJIICTKaMun»»

OOBSACHATH MEXaHU3M PACIIPEICTICHIS HACTIEICTBEHHOTO
Marepuaia My ABYMs IOYCPHUMH KIETKAMHU y TPOKAPUOT
U DYKapHOT.

HasbiBaTh 1 XapaKTepu30BaTh CTaJMU KICTOYHOTO ITUKJIA.
HabmromaTs ¥ ONMUCHIBATh ACTSIIHECS KICTKH 110 TOTOBBIM
MUKpOIpenapaTam.

DuKCUPOBATh PE3yNIBTaThl HAOIIONEHUH, POPMYITUPOBATH
BBIBOJIBI.

Cobmronath nmpaBuia padboThl B KAOUHETE, 0OpaIeHus ¢
n1abopaTopHbIM 000PYIOBaHUEM

O000I1IeHNe ¥ CHCTEMATH3AINUA 3HAHUN 0 TeMe
«3aKOHOMEPHOCTH KU3HU HA KJIETOYHOM YPOBHE»

XapakTepru30BaTh CYLIECTBEHHBIEC IPU3HAKHA BAKHEHUIINX
IIPOLIECCOB JKU3HEACATEIIbHOCTH KIETKH.

Hcrionb30Barh HHGOPMALIMOHHBIE PECYPCHI IS TIOATOTOBKU
Ipe3eHTalui U COOOLIEHNH 0 MaTepuaiaM TEMBI

Tema 3. 3aKOHOMEpPHOCTH KU3HHU HA OPraHU3M

eHHOM ypoBHe (17 4)

OOMEH BeIleCTB U
NpEeBpaIeHHs SHEPTHH —
NIPU3HAK KUBBIX OPTaHU3MOB

Opranusm — OTKpbITas KUBasi cUCTeMAa
(obuocucrema)

Opranusm Kak xuBas cuctemMa. KOMIOHEHTHI CHCTEMBI,
UX B3aUMOJEHCTBHE, 00eCIIeUNBAIOIIEe IIEIOCTHOCTD
OMOCHCTEMBI «OPTaHU3MY. Perymsius mporeccos B
onocucreme

OO00CHOBBIBaTh OTHECEHUE )KUBOTO OpraHu3Ma K
ouocucreme.

Bbienarts cymecTBeHHbIEe TPU3HAKKA OMOCHCTEMBI
«OpraHu3M»: OOMEH BEIECTB U MPEBPAIlCHUs SHEPTUH,
NIUTaHUE, JbIXaHUE, TPAHCIIOPT BEIIECTB, CBA3HU C BHEIIHEN
cpenoi.

OOBSICHATB 1IETIOCTHOCTb U OTKPBITOCTH OMOCUCTEMBI.
XapakTepu30oBaTh ClIOCOOHOCTh OMOCUCTEMBI K PETYISALIUU
IIPOLIECCOB JKU3HEEATENBHOCTU

Pa3znoo6pasue opraHmu3mMoB.
bakrepun. Muoroo6pasue
6axrepwuii. Ponb Gakrepuii B
MPUPOJIC U )KU3HU YEIOBEKA.
Bupychl — HekeToYHbIe
¢dbopmbl. 3a0oneBanus,
BBI3bIBAEMbIE OAKTEPHUSIMU U

bakrepun u BUpPyChbI

PaznoobOpasue hopM opraHu3MOB: OTHOKJIETOUHBIE,
MHOTOKJIECTOYHBIC 1 HCKJICTOYHBIC. BaKTepI/II/I KaK
OIHOKJICTOYHBIE JIOSIIEPHBIC OPraHu3MBbl. BUpyChI Kak
HeksieTouHas popma xu3Hu. OTIUYUTETHHBIC
0COOeHHOCTH OaKTepuil U BUPYCOB. 3HaUCHUE

BriiensiTe cyiiecTBeHHbIE IPU3HAKU OAKTEpUH,
[IMaHOOAKTEPUI U BUPYCOB.

OOBsCHATH (Ha KOHKPETHBIX MTPUMEpax) CTPOSHUE U
3HaYeHUEe OaKTepuil, MMaHOOAKTEpU U BUPYCOB.
PaccmarpuBarh 1 00BSCHATH IO PUCYHKY YUeOHUKA MPOIIECC
MIPOHUKHOBEHHUS BHPYyCa B KJIETKY M €T0 Pa3MHOKEHUSI.
[TpuBoaAUTH IpUMEPHI 3a00JI€BaHUIA, BEI3BIBAEMBIX

OakTepuii 1 BUPYCOB B IPUPOIC
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BUpycamu. Mepsbl
npoUITaKTUKH 3a001eBaHUI

OaKkTepHusMHU U BUPYCaAMH

Pacrenus. Knerku u opransl
pactenuii. PasMHOXeHUE.
becnonoe u nososoe
pa3MHOXKEHHE

PacTuTenbHBIN OPraHu3M U ero 0COOeHHOCTH

[ maBHBIC CBOWCTBA pacTEHUM: aBTOTPO(HOCTD,
HECMOCOOHOCTh K aKTHBHOMY IEPEIBHIKEHHUIO,
pa3MelleHre OCHOBHBIX YacTel — KOpHS U modera —
B JIBYX pa3HbIX cpenax. OCOOEHHOCTH PacTUTEIHHON
KJIETKH: IPUHAAJICKHOCTh K SyKapruoTaM, HaJTndnue
KJIETOYHOM CTEHKH, IJIACTU]I U KPYITHBIX BaKyoJeH.
Crioco0bl pa3MHOXKEHHUS PACTCHUH: TIOJIOBOE U
6ecnionoe. OCOOEHHOCTH TTOJIOBOTO Pa3MHOKEHHUSI.

Tumnel 6ecrionoro Pa3SMHOXCHUA: BETCTATUBHOC,
criopamMu, ACJICHUEM KIICTKH HaJIBOC

BreLnensats 1 00001aTh CYILLIECTBEHHBIE IPU3HAKU PACTCHUHN U
PacCTUTEIbHOU KIIETKH.

XapakTepu30BaTh 0COOCHHOCTH MIPOLIECCOB
KU3HEACATECIbHOCTH PACTCHUN: TUTAHUS, IbIXaHUs,
¢dorocunTe3a, pa3MHOKEHHSL.

CpaBHMBaTh 3HaYE€HUE [10JIOBOTO U OECIIOJIOr0 CIIOCOO0B
Pa3MHOXKCHUA paCTeHI/II\/JI, J€JIaTh BBIBOJAbI HA OCHOBE
CPAaBHEHHSI.

OOBSACHATD POJIb Pa3IMUHBIX PACTEHUH B )KU3HU YEJIOBEKA.
ITpuBOAMTH IPUMEPHI UCIIOJIB30BAHUS YEIOBEKOM Pa3HBIX
CroCcO0O0B pa3MHOMKEHUS paCTEHUI B XO35IIICTBE U B IPUPOJIE

MHoroo0pasue pacTeHui,
HPUHIUIBI UX
KJaccuukanuu

MHoroo0pa3ue pacTeHnii U 3HaA4eHUe B IpUpoje

O060011eHNEe paHee U3yYEeHHOTO MaTepuana.
MHoroob6pasue pacTeHuii: CIIOPOBBIE U CEMEHHBIE.
OCOo0eHHOCTH CIIOPOBBIX PACTEHUI: BOAOPOCIIEH,
MOXOBH/IHBIX, TATTOPOTHUKOB, XBOMICH U TIAYHOB;
CEMEHHBIX PACTeHUI: TOJOCEMEHHBIX U IIBETKOBBIX
(moxpeiTocemeHHbIX). Knacesl otaena L{BeTkoBble:
JBYJIOJIbHBIE U OHO/I0JIbHBIE pacTeHusi. OcOOEHHOCTH
¥ 3HAYCHHUE CEMEHU B CPAaBHEHUH CO CIIOPOI

Beinenars 1 0600mare CymmecTBeHHbIE TPU3HAKU PACTEHUH
pasHbIX IPYII, IPUBOAUTE IPUMEPBI ITUX PACTEHUH.
Boiaensate 1 0000111aTe 0COOEHHOCTH CTPOEHUS CIIOPOBBIX U
CEMEHHBIX PaCTEHUM.

Pa3nuyare u Ha3bIBaTh OPraHbl pAaCTEHUI Ha HATYpaJIbHBIX
00beKTax U TabiuIax.

CpaBHUBaTh 3HAYEHHE CEMEHU U CIIOP B KU3HU PACTEHUHN

['pubs1. MHOTOOOpa3ue
rpubOB, X POJIb B IPUPOIE U
JKW3HU YEJIOBEKA.
JInmaitnuku. Poinb
JMIIATHUKOB B IPUPOJIE U
YKU3HU YEJI0BEKa

Oprann3mbl HapcTBa rpudoB H JINIIANHNKOB

['pulsl, UX CXOICTBO C APYTUMHU IYKAPUOTUYECKUMU
opraHu3sMaMiu — PaCTCHUAMMU U ) KUBOTHBIMHU — U
omnyue ot HuX. Criennguyeckre cBOWCTBA rpruOOB.
MHuoroo6pasue u 3HaueHue TpuoOB: MJIECHEBBIX,
HUISATIOYHBIX, Tapa3UTHYeCKUX. JINmaiHIKN Kak
0co0ble CUMOMOTHYECKUE OPTaHU3MBbI; UX
MHOroo0pasue u 3Ha4YeHue

BoiaensaTe 1 XapakTepu30BaTh CYLIECTBEHHbIEC TPU3HAKU
CTPOEHUS U MPOIIECCOB KUZHEACITEIbHOCTH IPUOOB U
JUIIATHUKOB HA KOHKPETHBIX PUMEPaX.

CpaBHHBaTh CTpOEHHE TPUOOB CO CTPOECHUEM PACTEHUH,
JKUBOTHBIX U JUIIAMHUKOB, J1€1aTh BHIBOBI.
Xapaktepu30oBaTh 3HaU€HUE TPUOOB U JIMIIIAWHUKOB TSI
IIPUPOJIbI U YETIOBEKA.

OTmeuarh ONacHOCTh SIOBUTHIX IPUOOB U HEOOXOIUMOCTD
3HaHU MpaBuJI cOopa rpuOOB B IPUPOIE
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JKusotnsie. [Tponecchl
JKU3HENEITEIIbBHOCTU U UX
perysnus 'y )KuBOTHBIX

7KMBOTHBII OPraHu3M M ero 0CO0eHHOCTH

Oco0eHHOCTH KUBOTHBIX OPIraHU3MOB:
MPUHAJICKHOCTH K 9YKapHOTaM, reTepOTPOPHOCTD,
CIOCOOHOCTh K aKTHBHOMY TEPEIBUKCHHIO, 3a00Ta O
MOTOMCTBE, TOCTpOMKa xuiuil (THE3A, HOp). Jlenenue
JKUBOTHBIX I10 CITOC00aM JOOBIBAHUS TTHUIIIN:
pPaCTUTEIBHOSHBIC, XUIIHBIC, TAPA3UTHUECKUE,
HagaIbIINKN, BCESTHBIC

Beinenars u 06001mars CylecTBeHHbIE TPU3HAKU CTPOCHUS U
IIPOLIECCOB JKU3HEACATEIbHOCTH JKUBOTHBIX.

HaGnronare ¥ onuchIBaTh MOBEIEHUE KUBOTHBIX.

Ha3zpiBaTh KOHKPETHBIE IPUMEPBI PA3JINYHBIX TUKUX
JKUBOTHBIX U HanboJiee paclpoCTpaHEHHBIX TOMAILIHUX
KUBOTHBIX.

OOBSICHATD POJIb PA3TMYHBIX KUBOTHBIX B KH3HH YEJIOBEKA.
XapakTepu30BaTh CIIOCOOBI MUTAHMSI, PACCEIIEHUS,
NepeKUBaHUs HEOIAronpusATHBIX YCIOBUN U OCTPOUKHU
JKUJIULL )KUBOTHBIMU

MHuoroo6pasue (TUIbL,
KJIaCChl) )KMBOTHBIX, UX POJIb
B IIPUPOJIE U JKU3HU YEIOBEKA

MHuoroo6pa3ue :KNBOTHBIX

[lenenue »kMBOTHBIX Ha JiBa noauapcta: [Ipocreiimue
1 Muoroksnerounbsie. OCOOEHHOCTH MPOCTEUIITNX:
pacupoCTpaHeHHe, MUTAHKUE, IEPEABUKECHUE.
MHOTOKIIETOUHBIE JKUBOTHBIE: OECIIO3BOHOYHBIC U
103BOHOYHbIE. OCOOEHHOCTH Pa3HBIX TUIIOB
0eCr03BOHOYHBIX JKUBOTHBIX. OCOOCHHOCTH THUITA
Xopaossle

Beinenars u 06001mars CyiecTBeHHbIE PU3HAKU CTPOCHUS
MIPOIIECCOB JKU3HEACATEIIBHOCTH KHUBOTHBIX.

BBISIBIISATS IPUHAIEKHOCTH JKUBOTHBIX K ONPEACIEHHOM
CUCTeMaTU4eCKOH rpyrre (Kiaccuuxaimm).

Paznmuars Ha HaTypadbHBIX 00BEKTAX U TAOIHUIIAX OPTAHBI U
CHCTEMBbI OPT'aHOB JKUBOTHBIX Pa3HBIX THUIIOB U KJIACCOB,
HanboJee pacrpoCTPaHEHHBIX TOMAITHUX KHUBOTHBIX U
JKUBOTHBIX, OMACHBIX JJIs YeTIOBEKa.

OOBSICHATB POJIb PA3ITMYHBIX )KUBOTHBIX B KH3HH YEJIOBEKA.
XapakTepu3oBaTh pOCT U pa3BUTHE KUBOTHBIX (Ha MpUMeEpe
kiacca Hacexomble, Tuna Xop1oBbie)

O6mue cBenenust 00
OopraHu3Me uenoBeka. UepTol
CXOJICTBA M PA3THUUS
YeNIOBEKa M )KUBOTHBIX.
CtpoeHue opranusma
YeNoBeKa: KIETKH, TKaHHU,
OpraHbl, CUCTEMbI OPTraHOB.
OcoOeHHOCTH MTOBEICHUS
yenoBeka. ConuanpHas cpeia
o0uTaHUs YeTIOBeKa

CpaBHeHHe CBOWCTB OPraHu3Ma YeJI0BeKa H
JKUBOTHBIX

O06o001enue panee n3ydeHHOro Marepuana. CxoJacTBO
YeNoBeKa M KUBOTHBIX. OTINYHE YeIOBEKa OT
JKUBOTHEIX. CHCTEMEI OpTraHoOB Yy YCJIOBCKA KaK
OpraHu3Ma: MUIEeBapUTEIbHAs, IbIXaTeIbHasl,
KPOBCHOCHAs, BBIJACINTCIIbHAA. OpFaHBI YYBCTB.
YMCTBEHHBIE CIOCOOHOCTH YenoBeKa. [IpudnHsl,
00yCIIOBITMBAIOIINE COITHAILHBIC CBOMCTBA YETIOBEKA

[TpuBOAUTH TOKA3aTENbCTBA POJICTBA YEIOBEKA C
MJIEKOTTUTAIOIMMU KUBOTHBIMH.

BrIABIATH 1 Ha3bIBaTh KJIETKH, TKAHU, OPTAHBI U CUCTEMBbI
OpraHoOB YellOBEKa Ha PUCYHKAX y4eOHHMKA U TaOIUIlax.
CpaBHHBATh KJIETKH, TKAHW OpraHU3Ma YeJIOBEKa 1
’KUBOTHBIX, J€JIaTh BHIBO/IBI.

Briaensite 0coOeHHOCTH OMOIOTUYECKON TPUPO/IBI YeTTOBEKa
1 €ro COLIMaIbHON CYIIHOCTH, J€NATh BHIBOJIbI

Becmonoe u moiosoe

Pa3MmHoOKeHHE JKUBBIX OpraHu3mMoB

BI)I)ICJ'IHTI) " XapaKTCPU30BaTh CYIICCTBCHHBIC ITPU3HAKH
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pasmHoxeHnue. [Tonoseie
kJeTkd. OmIo0TBOpeHHe

Turel pa3sMHOKEHHSI: TTOJIOBOE U OECIIONOE.
OCOOCHHOCTH TIOJIOBOTO PA3MHOKEHHUS: CITUSIHUE
MY)KCKHX M JKCHCKUX TaMeT, OILIO0TBOPEHHE,
oOpa3oBaHue 3UroThl. becronoe pa3sMHOKEHHE:
BETreTaTuBHOE, 00pa30BaHKE CIOP, JCICHHE KICTKH
Ha/iBoe. bruonornyeckoe 3HaYE€HUE MOJIOBOTO U
Oecnosioro pazMHoxkeHuss. CMeHa MOKOJICHU —
0ecIT0JI0T0 ¥ MOJIOBOTO — Y KHBOTHBIX U PACTCHUIN

JIBYX TUIIOB Pa3MHOKEHUSI OPTaHU3MOB.

CpaBHUBATh M10JIOBOE U OECMOI0€ Pa3MHOKEHHE, )KEHCKHE U
MYKCKHE T0JIOBBIE€ KJIIETKH, JI€JIaTh BHIBOBI.

OOBACHATH POJIb OIIIOIOTBOPEHUS U 00pa30BaHUs 3UTOTHI B
Pa3BUTHH KMBOT'O MHPA.

BhIsSBAATH U XapakTepu30BaTh MOJI0BOE U Oecronoe
MIOKOJICHUS Y MTAllOPOTHHKA [0 PUCYHKY yUeOHHKA.
XapakTepu30BaTh 3HaUCHHUE MOJIOBOTO U OECIOI0r0
MOKOJICHUM Y paCTEHUM U KUBOTHBIX.

PackpriBaTh 6HONIOTHYECKOE IPEUMYIIIECTBO MOJIOBOTO
Pa3MHOXKEHUS

Pa3znoo6pasue opraHu3MoB.
Pocr u pazsutHe opranu3smMoB

I/IHIIHBI/IIIyaJIbHOQ Pa3sBUTHE OPraHU3MOB

[Tonsitue 06 ontorenese. [lepuoab! oHTOreHe3a:
YMOPUOHANBHBIN U IOCTIMOpHOHANBHBIN. CTaaun
pa3BUTHUS YMOPUOHA: 3UT0Ta, IPOOJIEHUE, TacTpya C
nuddepeHnmanmeit KJIeTok Ha SKTOAEPMY, SHTOIEPMY
U Me3071epMy, opranoreHe3. OcoOEHHOCTH Ipolecca
pa3BUTHSI SMOPHOHA, €r0 3aBUCUMOCTb OT CPEJIbI.
Oco0eHHOCTH TOCTIMOPUOHATBHOTO Pa3BUTHSL.
Pa3BuTHe )KWBOTHBIX OPTaHU3MOB C ITPEBpPAIICHUEM U
0e3 npeBpalieHus

Onpenenars NOHITHE «OHTOTEHE3Y.

Bb1aensaTe 1 cpaBHUBATh CYIIECTBEHHbIE IPU3HAKU IBYX
NEpUOJIOB OHTOTCHE3A.

OOBsACHATH MPOLECCH PA3BUTHUS U POCTAa MHOTOKJIETOUHOTO
OpraHusma.

CpaBHUBATh U XapaKTEPHU30BaTh 3HAUEHUE OCHOBHBIX ITAlOB
pa3BUTHSI SMOPHOHA.

OOBsACHATH 3aBUCUMOCTb Pa3BUTHSI SMOpHUOHA OT
HACJIEJICTBEHHOI'O Marepualla U yCIOBUI BHELIHEW CpEJIbI.
OOBsACHATH Ha IPUMEPE HACEKOMBIX PA3BUTHUE C MOJHBIM U
HETOJIHBIM IIPEBPALICHUEM.

HazbiBaTh 1 XapakTepu30BaTh CTaIMU POCTA U PA3BUTHUS Y
JSATYIIKA

[TonoBoe pasMHOXKEHHE.
[TosoBBIE KIIETKH.
OnnonoTBOpeHne

Oo0pa3oBaHue MoJIOBBIX KJIeTOK. Meiio3

[TonsiTHE O MUTIITIONTHOM U TAILTIOMIHOM Habope
XpPOMOCOM B KJIeTKe. JKEeHCKHE U MY>KCKHE MOJI0BbIE
KJIETKH — ramMeThl. Meio3 Kak 0COOBIN THUII JeJIEHUS
kietku. [lepBoe u Bropoe nenenue meitosa. [lousatue o
CIIEpMATOTE€HE3€ U OOTEHE3E

HasriBate u XapaKkTCepUu3oBaTh JKCHCKUC U MYKCKHEC ITOJIOBBIC
KJIETKH, IUTJIONIHBIE U TaINTIOUAHBIE KJIETKH OPraHU3MOB.
OnpenensiTe NOHATHE «MEHO03». XapaKTEepU30BaTh U
CpaBHHUBATH MIEPBOE U BTOPOE JIEJICHUE MEH03a, JAeNaTh
BBIBOJIbI. Pa3znuyuaTh MOHATHS «CIIEPMATOTEHE3)» U «OOTEHE3.
AHanM3MpoBaTh M OIEHUBATh OMOJOTHYECKYIO POJIb Meio3a

HacnencTBeHHOCTD U
U3MEHYNBOCTH — CBOMCTBA

HN3yuyeHue MexaHM3Ma HACJIEACTBEHHOCTH
Haugaio mccieqoBaHi HACJIeACTBEHHOCTH

XapakTepu3oBarh ITalbl U3y4EHUSI HACIIEICTBEHHOCTH
oprann3moB. OOBSICHATH CYIIECTBEHHBIN BKJIA]] B
HUCCIeO0BaHUS HACICACTBEHHOCTH U U3MECHUYHUBOCTH [
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OpraHu3MOB

opranusmos. [lepsslii Hayunslid Tpya [. Mennens u ero
3Ha4eHHe. JIOCTHKEHNS COBPEMEHHBIX UCCIIEIOBaHNUN
HACJIEICTBEHHOCTH OPTaHU3MOB. YCIIOBUS IS
AKTUBHOT'O Pa3BUTHs UCCIIEIOBAHUN
HaCJIEICTBEHHOCTH B XX B.

Menes.
BbISBASTE U XapaKTepU30BaTh COBPEMEHHBIE JOCTHUKEHUS
HAyKHU B MCCJIEIOBAHUAX HACIEICTBEHHOCTH U N3MEHUYUBOCTHU

HacnencTBeHHOCTE B
W3MEHYMBOCTh — CBOICTBa
Opranu3MoB. B3auMocBsizu
OpPraHU3MOB U OKPYKaIOILEeH
cpenbl

OcHoBHBIE 3aKOHOMEPHOCTH HACJICACTBCHHOCTH
OpraHu3smMoB

[TonsiTHE O HACJIEACTBEHHOCTH U CIIOCO0AX Mepenadn
IPU3HAKOB OT poauTeneil moromctBy. Habop xpomocom
B opranusMme. ['eH u ero cBoiicTa. ['enotun u heHOTHTI.
M3MEHUYMBOCTD U €€ NPOSIBIICHUE B OPraHU3ME

CpaBHUBATH NNOHATHS «HACIIEACTBEHHOCTb» U
«A3MEHYUBOCTBY.

OOBSCHATH MEXaHU3MbI HACJIEICTBEHHOCTH U U3MEHUYNUBOCTHU
OpraHNu3MOB.

OnpenensiTb NOHATHUS «T€H», «T€HOTUID), «(HEHOTUII».
IIpuBOINUTE MPUMEpPHI POSIBICHUS HACIEICTBEHHOCTH U
U3MEHYMBOCTH OPraHU3MOB

Hacnencrsennas u
HCHACJICACTBCHHAsA
U3MEHUYMBOCTDL. MeToabl
N3Y4YCHUS )KUBBIX
OpTraHHu3MOB: Ha6JHOI[eHI/IC,
HN3MCPCHUC, DKCIICPUMCHT

3aK0HOMEPHOCTH U3MEHYMBOCTH

[TonsiTHe 00 U3MEHYMBOCTH M €€ POJIN IS
opranu3MoB. HacneacTBeHHas: 1 HEHACIEICTBEHHAS
W3MEHUYNBOCTE. THITHI HACJIEACTBEHHOM
(TeHOTUNTUYECKOMN ) U3MEHUYUBOCTH: MyTaI[MOHHAS,
KOMOMHATHBHA.

Jdabopamopnan paboma Ne 3
«BriaBienne HACJICACTBCHHBIX U HECHACJICACTBCHHBIX
NIPU3HAKOB Y PACTEHUI Pa3HBIX BUIOBY

BeiaensTsb cyiecTBeHHbIE IPU3HAKA H3MEHYNBOCTH.
HaspiBaTh 1 00BSICHATH MPUYMHBI HACTIEICTBEHHOM
U3MEHYHBOCTH.

CpaBHHBATh MPOSIBIICHUE HACIICACTBEHHON U
HEHACJIEeICTBEHHOW N3MEHUNBOCTH OPTaHU3MOB.
OOBSICHATH IPUYUHBI TPOSIBIICHUS PA3TMYHBIX BUIOB
MYTallMOHHOW U3MEHUUBOCTH.

OmnpenensiTb MOHATHE «MYTareH».

Bb1sBisAT, HAOMIO1ATh, ONMUCHIBATh IPU3HAKU MIPOSIBICHUS
HACJIC/ICTBEHHBIX CBOWCTB OPTaHU3MOB U UX H3MEHYHBOCTH.
O0600mare nHGOpMaIHIo U GOPMYIUPOBATH BHIBOIBI.
Cobumronath mpaBuiia paboThl B KaOMHETE, OOpaIeHHs C
71a00paToOpHBIM 00OPYIOBAHUEM

HenacaencreeHHass N3MeHYMBOCTD

[TonsiTrie 0 HeHacnen1CTBEHHOU ((heHOTUITHYECKOM )
W3MEHYMBOCTH, €€ MPOSIBIIEHUN Yy OPTaHU3MOB U POJIM B
UX JKU3HEIESATeIbHOCTH. 3HAKOMCTBO C TIpUMEpamMu
HEHACJIEZICTBEHHON U3MEHUYUBOCTH Y PACTEHUN U
YKUBOTHBIX.

Br1saBasaTh IMPpU3HAKHA HeHaCHCI[CTBeHHOﬁ N3MCHYHUBOCTHU.
Ha3piBaTh 1 00BIACHATH IMPUYUHBI HGH&CJ’IC}ICTBGHHOIZ
N3MCHYHBOCTH.

CpaBHI/IBaTB IMPOABJICHUC HeHaCHeﬂCTBeHHOﬁ N3MEHYHUBOCTHU
Y pa3HbIX OPpraHU3MOB, JCJIaTbh BBIBOIBI.

BI)ISIB.]'ISITI), Ha6J'IIO}IaTB, OIMMCBIBATDb MPU3HAKH U3MCHUYHNBOCTHU
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Jdabopamopnas paboma Ne 4
«3ydyeHre U3MEHYUBOCTU Y OPTaHU3MOB»

OpPraHM3MOB Ha MpUMeEpE JIMCTHEB KIEHA U PAKOBHH
MOJLTIOCKOB.

O600mare nHGOpMAIHIO U GOPMYITUPOBATH BHIBOIBI.
Coburonath nmpaBmiia padoThl B KAOMHETE, OOpAIICHHS C
n1a00paTopHBIM 00OPYIOBAHUEM

3HaueHue CeJIEKINU U
OMOTEXHOJIOTHUH B KA3HUA
4ejj0BeKa

OcCHOBBI CcesIeKIIUM OPTraHU3MOB

[TonsaTue o cenexunu. Mictopust pa3BUTUS CEJIEKLIUH.
Cenexuus kak Hayka. O0IIKMe METOABI CENIEKIINU:
HCKYCCTBEHHBIN 0TOOpP, THOpUAN3ALMs, MyTareHes.
Cenekuusi pacTeHUM, )KUBOTHBIX, MUKPOOPTaHHU3MOB.
Hcnonb3zoBanne MUKPOOOB UETIOBEKOM, TTOHSITHE O
OMOTEXHOJIOTUH

Ha3piBaTh 1 XxapakTepru30BaTh METOMIBI CEJICKIIUU PACTCHUH,
JKUBOTHBIX U MI/IKpOOpI‘ AHNU3MOB.

AHaIM3UPOBATh 3HAYCHUE CEICKIIUU U OMOTEXHOJIOTUH B
JKU3HU JTI0oNIeH

O0001IeHNe U cUCTeMAaTH3alusl 3HAaHUH 10 TeMe
«3aKOHOMEPHOCTH KH3HH HA OPraHU3MEHHOM
YPOBHE»

XapakTepru30BaTh OTIMYUTEIIBHBIC IPU3HAKHU KUBBIX
OpraHN3MOB.

BoiaenaTs 1 Xxapakrepu3oBaTh CYLIECTBEHHBIC IPU3HAKU
CTPOEHMS U IPOLIECCOB KUZHENEATEIBHOCTH OPTraHU3MOB,
MIPUHAUICKALUX K PA3HBIM LIAPCTBAM KUBOU IIPUPOBI.
Hcnonp3oBarh HH)OPMALIMOHHBIE PECYPCHI [Tl TOATOTOBKU
MPEe3eHTaIUI TPOEKTOB U COOOIIEHUH 110 MaTepraiaM TeMbl

Tema 4. 3aKoHOMepPHOCTH NPOUCXOKIECHUS U PA3BUTHA KM3HU HA 3emiie (20 4)

DBOITIOIUS OPTaHHUYECKOTO
MHpa

IIpeacraB/jieHus1 0 BOSHNKHOBEHHUH KU3HU Ha 3eMiie
B HCTOPUM €CTECTBO3HAHUSA

['unoTe3bl NpOUCX0XKACHUS )KU3HU Ha 3emiie. OnbIThI
®. Penu u JI. [Tactepa, onpoBepraroiye runore3bl

0 caM03apOoXKJACHUH KU3HU

Bb1ensaTe ¥ NOSACHATH OCHOBHBIE UJIEU TUIIOTES O
MIPOUCXOXKIACHUN KU3HU.
OOBSICHATH TOCTAHOBKY M pe3ynbrarhl onbiToB JI. [TacTepa

CoBpeMeHHbIe NIPeACTABIEHHUS 0 BOSHUKHOBEHUH
JKH3HM Ha 3emuie

buoxumunueckas runore3a A.M. Onapuna. YcinoBus
BO3HUKHOBEHUS XKM3HU Ha 3emiie. [ unoresa JIx.
XonpeitHa

XapakTepru30BaTh U CPAaBHUBATH OCHOBHBIE UJIEH THUITOTE3
OnaprHa n XosnaeHa 0 IPOUCX0KIEHUH JKU3HHU, A€aTh
BBIBOJIBI HA OCHOBE CPABHEHMSI.

OOBSICHATB TPOIIECCHl BOZHUKHOBEHUS KOAIIEPBATOB KaK
MIEPBUYHBIX OPraHNU3MOB

DBOJIOIMS OPTraHUYECKOTO

3HaveHue orocuHTE3a U OMOJIOTMIECKOTO

BoiaenaTs CcynecTBeHHbIE IPU3HAKUA CTPOCHUS U
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Mmupa. Bzaumocsssu
OpPraHU3MOB H OKPYKaOILEH
cpesl

KpyYroesopora BeieCTs B pasBUTHU KU3HU

OcoOeHHOCTH MEePBUYHBIX OpraHu3MoB. [losBienue
aBTOTPO(OB — 1nuaHoOakTepuil. i3MeHeHus ycioBuit
»ku3Hu Ha 3emuie. [Ipuunnel usmenenui. [losisenue
o6uochepsr

KU3HCACATCIbHOCTU IICPBUYHBIX OPraHU3MOB.

OTMevaTh U3MEHEHHSI YCIIOBHI CYIIECTBOBAHUS )KU3HU Ha
3emue.

ApPryMeHTHpPOBATh MPOLIECC BOSHUKHOBEHUSI OMOC(EPHI.
OOBSACHATH POJIb OMOJIOTUIECKOTO KPYTOBOPOTA BEIIECTB

JTanbl pa3BUTHSA KU3HU HA 3eMJie

OO11ee HanpaBIeHUE IBOJIIOLUN KU3HU. DPBI,
NEPHUOJALI U 3I10XU B UCTOPUU 3emin. BI)IXOI[
OpPraHU3MOB Ha CYIIy. JTanbl Pa3BUTHUS KUIHU

Bb1aensaTs CylecTBEHHbIE IPU3HAKY 3BOIIOLUY JKU3HH.
OTmeuarh U3MEHEHHUS YCIOBUH CYILIECTBOBAHUS KUBBIX
OpraHu3MOB Ha 3eMJI€.

Pasnuyare 3pbl B ucropun 3emiu. XapakTepu3oBarhb
IIPUYMHBI BBIXOJIA OPIaHU3MOB Ha CYIILY.

OnuceiBaTh U3MEHEHMSI, TPOUCXOUBIINE B CBA3HU C ITUM Ha
3emiie ¥ B CBOMCTBaX OpraHU3MOB

Cucrema n SBOJIFOLIMA
OpTraHu4Y€CKOro Mupa

HNnen pa3BuTHS OPraHUYECKOr0 MUPA B OMOJIOTHH

BosnukHoBeHME Hiei 00 SBOIIOLUN KUBOTO MUPA.
Teopust sBomonun K.-b. Jlamapka

Bb1aensaTe CyniecTBEHHbIE IIOJI0KEHNSI TEOPUU IBOJIIOLUN
K.-b. JIamapxka.

AprymMEHTHpOBaTh HECOCTOSATENBHOCTD 3aKOHOB,
BBIJIBUHYTBIX JIaMapKoMm, Kak ITyT€H 3BOJIIOLMH BUIOB.
XapakTepu30BaTh 3Ha4€HUE TEOPUH dBONrOLMH Jlamapka s
Ouonoruu

Cuctema 1 3BOJIOLUS
OpraHn4yeckoro mupa. 4.
JlapBUH — OCHOBOIIOJIOXKHHK
yueHus: 00 IBOJIOLUU.
JIBIIKYIIIME CUITBI SBOJTIOLIUU

Yapas lapBuH 00 3BOJIIONMH OPraHUYeCKOro Mupa

Hccnenosanust, nposeacéHusle Y. JapBuHom.
OcCHOBHBIE TIOJIOKEHUS IBOJIIOLIMY BUJIOB, U3JI0KEHHBIE
HapBuHOM. /[BHKYIIHE CUIIBI MPOLIECCA IBOTIOLINU:
U3MEHYUBOCTb, HACJIECTBEHHOCTh, O0pbOa 3a
CYLIECTBOBAHME U €CTECTBEHHBINH 0TOOp. Pe3ynbraTsl
sBooIMU. 3HaueHue padot Y. lapeuna

Bb1aensiTe 1 OOBSCHATD CYIIIECTBEHHBIE MOJIOKEHUS TEOPUH
spomtonnu Y. [lapBuHna.

XapakTepu30BaTh JBUKYIINE CUIIbI SBOJIOLINH.

Ha3piBaTh 1 00BACHITH pe3yJIbTaThl HBOJIIOIUH.
AprymMmeHntupoBath 3HaueHue Tpyaos Y. Jlapsuna

CoBpeMeHHbIE MPeACTABIEHUSI 00 IBOJTIONNHU
OPraHu4ecKoro Mupa

[Tonymsnus kak eIMHUIA 3BOIONNN. BaxkHemme
MIOHSITUSI COBPEMEHHOM TEOPUH IBOJIIOLINN

Bb1iensiTe 1 00bSICHATH OCHOBHBIE MOJIOKEHUS
HBOJIFOLIMOHHOIO YYECHHUS.

OOBACHATH POJIb MOMYISLUU B IPOIECCaX IBOJIOLNN BUOB.
Ha3zbiBarh hakTopsl IBOIOIUY, €€ SIBJICHHS, MaTepual,
AJIEMEHTAPHYIO €IUHUILY

Bun — ocHoBHas

Bua, ero kpurepum u CTpykTypa

BrIsBISTE CYIICCTBCHHLIC MTPU3HAKWU BUA.
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CHCTEMATHYCCKas CIMHHUIIA.
[Ipu3Haku BUaa.
B3anmocBs3u opranusmMoB 1
OKPYXKaIOIIeH CpeIbl

Bun — ocHoBHas cuctemaruyeckas €IMHULA.
[Tpusnaku Buaa kak ero kpurepuu. [lomynsauun —
BHYTPHUBHU/I0BAsI TPYNIIUPOBKA POJCTBEHHBIX O0COOEH.
[Tonmynsinus — ¢dopma CyliecTBOBaHUS BUJIA

OOBSICHATH HAa KOHKPETHBIX ITpUMepax GpopMupoBaHue
IPUCIIOCOOIEHHOCTH OPraHU3MOB BHUJIA K Cpelie OOUTaHUsL.
CpaBHMBATh MOMYJISILIMKA OJHOTO BHJIA, IENIATh BBIBOJIBI.
BeisiBisaTs npucnocoGiieHus y OpraHu3MoB K cpesie OOUTaHus
(Ha KOHKPETHBIX ITPUMEpax)

OBOJIIOIMS OPTaHUYECKOTO
mupa. Bug — ocHoBHas
CUCTEMAaTUYECKas €IUHULA

IIpoueccnl 00pa3oBanusi BUA0B
Bunoo6paszosanue. [ToHaTHE O MUKPOIBOIIOLINH.
Tunsl Buno0oOpa3zoBaHus: reorpaguueckoe u
Ouonoruueckoe

OOBACHATH NIPUYUHBI MHOIOOOPAa3Hsl BUIIOB.

[TpuBOIUTH KOHKPETHBIE TPUMEPHI (POPMHUPOBAHUS HOBBIX
BUJIOB.

OOBsACHATH IPUYUHBI ABYX TUIIOB BUA00OpA30BaHUS.
AHanu3upoBaTh U CPaBHUBATH IPUMEPbI BUJ000pa30BaHUS
(Ha KOHKPETHBIX ITPUMEpax)

DBOJIIOLHS OPTAaHUYECKOTO
MHpa

MaKp03BOJ'[lOIII/Iﬂ KaK Ipouecc mosiBJICHUSA
HAJABUAOBLIX TPy OPpraniusMoB

YenoBus u 3HaueHue nuddepennuanuu Buaa. [lonsatue
0 MakpodBoJrOIHH. JloKa3aTeabCcTBa mpoiecca

HBOJIFOIMN: TTAJIEOHTOJIOTHYECKUE, SMOPHOIOTHYECKHE,
aHaromo-mopdonoruyeckue (pyAMMEHTHI H aTaBU3MBbI)

Beinensarts cymectBeHHbIe poniecchl auddepennnanum
BUJIA.

OOBsACHATH BOSHUKHOBEHHE HAJIBUOBBIX IPYIIIL.
[TpuBOIUTH IPUMEPBI, CITYKaLHME JOKA3aTEILCTBOM
Ipolecca 3BOIIOLUH )KU3HU Ha 3eMJle.

Hcnonp30BaTh U NOACHATH WILTIOCTPATUBHBIN MaTepHall
y4ueOHMKa, U3BJIEKAaTh U3 HETO HY)KHYI0 MH(POPMAITUIO

DBOJIOLUS OPTaHUYECKOTO
mupa. Pe3yiasrarsl 5BOMONNN:
MHOroo0pasue BUI0B,
PUCTIOCOOIEHHOCTh
OpPraHU3MOB K cpejie
oOuTaHus

OcHOBHBIC HATIPABJIEHHUS 3BOJIOLNH

ITporpecc u perpecc B xxuBom mupe. Hanpasnenus
Ouosornyeckoro mporpecca: apomopdos,
WIM0aIaITalusl, 00IIIast IereHepalysi OpraHu3MOB

OnpenensiTb NOHATUS «OUOIOTHYECKUNA TIPOTPECCH,
«Ononoruveckuil perpecc». XapakTepus3oBaTh HalPaBICHUS
OMOJIOrHYECKOro Iporpecca.

OOBSACHATH POJIb OCHOBHBIX HAIIPABJIEHUHN 3BOIIOLUH.
AHanu3upoBaTh U CPaBHUBATH NIPOSIBIEHUE OCHOBHBIX
HAIpPaBJICHUH BOJIIOLIUH.

HaspiBaTh 1 MOSACHATH IpUMEPHI apoMopdo3a,
UAMOaaNTaluy U o0IIel JereHepaiuu

OBOJIOIMS OPraHUYECKOTO
MHpa. YCIOKHEHUE
OpraHU3MOB B IIPOLIECCE
3BOMIIOLMU. J[BHKYIIME CUIIBI
9BOJIIOLIMU. MeTO/bl U3y4eHHUs
JKUBBIX OPraHU3MOB:

IIpumepsI 3BOTIOLIMOHHBIX IPe00pa3oBaHU
’KHBBIX OPraHU3MOB

O06o0011eHMe paHee U3yYeHHOTO MaTepuana oo
ABOIOLIMH. DBOJIOIUSA — JUIUTEIbHBIN UCTOPHUYECKHI
rpotecc.

OBOJIOLMOHHBIE IPe00Pa30BaHMs KUBOTHBIX U

XapakTepu30BaTh HBOITIOIMOHHBIE TPEOOPA30BAHUS Y
YKUBOTHBIX Ha IIPUMEPE HEPBHOM, MUIIEBAPUTEIBHOM,
PENpPOAYKTUBHON CUCTEM. XapaKTEPU30BaTh dBOIIOLUOHHBIE
npeoOpa3oBaHus PEMPOIYKTHBHON CUCTEMBI Y PACTCHHIA.
CpaBHUBATh TUIIBI PA3MHOKEHUS Y PACTUTENBHBIX
OpPraHU3MOB.
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HaO0JII0/IeHUE, U3MEPEHUE,
9KCIIEPUMEHT

pacteHuid. YpoBHH IpeoOpa3oBaHmit

OOBSICHATH PUUHUHBI (HOPMHUPOBAHUS OUOTIOTHUECKOTO
pa3HooOpa3us BUAOB Ha 3emie

OcCHOBHBIE 3AaKOHOMEPHOCTH 3BOJTIOIUH
3aKOHOMEPHOCTH OMOJIOTHMYECKOM SBOJIOLIUH B
pUpoJIe: HEOOPATUMOCTD IPoLIecca, IPOrPECCUBHOE
ycIoKHEeHue GopM KU3HU, HETTPOTPAMMHUPOBAHHOE
pa3BUTHE KU3HU, aJalTalluH, TOSIBICHUE HOBBIX
BUJIOB.

Jlabopamopnas paboma Ne 5
«Ipucmoco6IeHHOCTh OPTaHU3MOB K Cpeie OOUTaAHUS»

Ha3zpiBarh 1 XapakTepu30BaTh OCHOBHBIC 3aKOHOMEPHOCTH
IBOJFOIIHH.

AHanM3MpoBaTh WILTIOCTPATUBHBIN MaTepuan yaeOHUKa IS
JIOKa3aTelIbCTBA CYIIECTBOBAHUS 3aKOHOMEPHOCTEH Tpoiiecca
ABOJIIOLINH, XaPAKTEPU3YIOMINX €€ OOIIYI0 HAPABICHHOCTb.
BbIsiBIIsiTE, HAOMIOIATh, OMTUCHIBATh U 3aPUCOBHIBATH
MPU3HAKY HACIICACTBCHHBIX CBOMCTB OPTaHW3MOB U HAIMYHS
UX U3MEHUYUBOCTH.

3anuchIBaTh BHIBOJIBI M HAOTIONECHHUS B TAOIHITAX.
Cobmtonath npaBuia paboThl B KaOUHETe, 0OpallieHus ¢
1ab0paTopHBIM 000PYIOBAaHUEM

MecTto 4enoBeka B CUCTEME
OpraHuyecKoro Mupa. Yeprsl
CXOJZICTBA U pa3iInyus
YeJI0BEKa U JKUBOTHBIX

Ye10BeK — MPEICTABUTED JKHBOTHOIO MHPA
DBOJIOIMS MPUMATOB. PaHHME MPEIKK MPUMATOB.
Tomuau b1, COBpEMEHHBIE YET0BEKOOOPa3HbIE
00e3bIHBI

Pa3nuyare n XapakTepu30BaTh OCHOBHBIE OCOOCHHOCTH
MMPEAKOB IIPUMATOB U TOMUHU/.

CpaBHMBaTh U aHAJTM3UPOBATh MPU3HAKNA PAHHUX TOMUHU] U
4eJI0BEKOOOpa3HbIX 00€3bsiH Ha PUCYHKaX yueOHUKA.
Haxoaute B IHTEpHETE TOMONHUTEIBHYIO HHPOPMALIHIO O
npuMarax 1 roMMuHu1ax

MecTo yenoBeka B cCTEME
OpPTaHHYECKOTO MHUpA.
[TpupomaHas u coruanbHas
cpena oouTaHus YeIoBeKa

IBOJIIOIIMOHHOE MPOUCXOKACHUE Y€JI0BEKA

Haxoruienue pakToB 0 MpOUCXOXKIEHUH YeTOBEKa.
Jloka3zarenbCcTBa pOJCTBA YEIOBEKA U KUBOTHBIX.
Baxueiime ocobeHHOCTH OpraHu3Ma 4ejoBeKa.
[IposiBieHrEe OMOIOTHYECKUX U COIMAIIBHBIX (PaKTOPOB
B UCTOPUYECKOM IIPOLIECCE TPOUCXOXKIEHHS YETOBEKA.
OO611ecTBEHHBIH (colManbHBIN) 00pa3 )KU3HU —
YHHMKaJIbHOE CBOWCTBO Y€JIOBEKA

XapakTepu30BaTh OCHOBHbIE 0COOEHHOCTH OpraHu3Ma
YesoBeKa.

CpaBHUBaTh MPU3HAKU CXOJICTBA CTPOCHUS OpraHU3Ma
YeJIOBEKA M YEJIOBEKOOOPA3HBIX 00€3bsH.

Jloka3pIBaTh Ha KOHKPETHBIX MIPUMEPAX ETUHCTBO
OMOJIOTUYECKOHN M COIMATBHON CYNTHOCTH YeJIOBEKa

Pannue 3Tanbl YBOJIIOINHA YeJI0BEKA

Pannue npenku yenoseka. [lepexon k
MIPSIMOXOXKJICHU IO — BBIJTAIOIIANCS ITAIl SBOJTFOIIUN
yenoBeka. CTaJuu aHTPOIIOT€HEe3a: MPEAIIECTBEHHUKH,
YEJIOBEK YMEJIbIW, TPEBHEUIIINE JIIOAH, IPEBHUE IO,

Pazauuars n XapakTepu3oBaTb CTaJU aHTPOIIOTCHE3A.
HaXOI[I/ITL B I/IHTepHCTe AONOJHUTCIIbHYO I/IH(I)OpMaL[I/IIO 0
MNpEAMICCTBEHHUKAX 1 PAaHHUX NPCAKax 4€JI0BCKa
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COBPEMEHHBIN YEI0BEK

ITo3aHKe 3TANbI IBOJIIOLMH YeJI0BEKa

Pannue HEOaHTPOIIBI — KPOMaHbOHIIBI.
OTnnynTenbHble MPU3HAKKA COBPEMEHHBIX JIIOICH.
buoconuanbHas cyliHOCTh uenoBeka. BiausHue
COLIMANBHBIX (PaKTOPOB HA JICHCTBHE €CTECTBEHHOIO
0TOOpa B UICTOPHUYECKOM PA3BUTUU YEIOBEKA

XapakTepu30BaTh HEOAHTPOIA — KPOMaHbOHIIA KaK
YeJI0BEKAa COBPEMEHHOTO THUIIA.

HasbiBars pematomue ¢pakropsl GOpMUPOBAHUS U PA3BUTHS
UYenoseka pa3yMHOrO.

O60CHOBBIBATH BIMSIHUE COLIMANIBHBIX (DaKTOPOB Ha
(dbopMHpOBaHUE COBPEMEHHOTO YEIOBEKA

YesioBeuecKHe pachbl, HX POJACTBO U MPONCX0KIEHHE

UYenosek pa3zymHbIii — noaumopduslii Bug. [lorsrue o
pace. OcHoBHbIe THIIBI pac. [Ipoucxoxaenue n
POACTBO pac

Ha3zbiBarh cylecTBeHHbIE IPU3HAKU BUJA YenoBek
pa3yMHBIN.

OOBACHATH NPUCTIOCOOIEHHOCTh OPraHu3Ma YelloBeKa K
cpene oouTaHusl.

BBISABIATE NPUYKMHBI MHOTOOOpa3us pac 4eaoBeKa.
XapakTepru3oBaTh POJACTBO Pac Ha KOHKPETHBIX IIPUMEPAX.
Has3piBaTh 1 00BSCHATH IIaBHBIN MPU3HAK, TOKa3bIBAIOIINN
€IMHCTBO BUIA YelloBeK pa3yMHBII

Ponb yenoBeka B Ouocdepe

Yes10BeK Kak xKuTeIb OMochepnl U ero BIMsIHAE HA
npupony 3eMiau

Yenosek — xutens 6uocdepsl. BiausHue yenoseka Ha
ouocdepy. YCIOKHEHUE H MOIITHOCTh BO3JIEHCTBUS
yesoBeka B Ouocdepe. CoxpaHeHue )KU3HU Ha 3emIie
— IJIaBHAas 3ajjaya 4yeIoBeYecTBa

BBISBIATE NIPUUMHBI BIMSHUS YeloBeKa Ha Ouocdepy.
XapakTepu30BaTh PE3yIbTaThl BIUSHUS YEIOBEYECKON
JeSITENIbHOCTH Ha Ouocdepy.

[TpuBOANTH KOHKPETHBIE IPUMEPHI MOJIE3HON U I'YOUTEIbHON
JIESATEIIBHOCTH Y€JI0BEKA B IIPUPOJIE.

AprymeHTHpoBarh He0OX0MMOCTb OEpEexKHOr0 OTHOIIEHUS K

pUpoJIe

O0001IeHNe U cUCTEeMATH3ALMA 3HAHUMN 110 TeMe
«3aKOHOMEPHOCTH NMPOUCXO0KACHHUS U PA3BUTHUS
JKU3HU Ha 3emJie»

Boienars cylecTBeHHbIE MPU3HAKY BUA.
XapakTepru3oBaTb OCHOBHBIEC HANPABJIECHUS U IBHKYILIHAE
CHJIBI SBOJIFOLIUH.

OOBsACHATH TPUYNHBI MHOTOOOPA3Hsl BUIOB. BBIABIATE U
000CHOBBIBAaTh MECTO YEJIOBEKA B CUCTEME OPraHHUYECKOTO
MHpA.

Haxoauts B UHTEpHETE NOMOIHUTENBbHYIO HH(OPMAITHIO O
MIPOUCXOXKIECHUH KU3HU U IBOJIIOLIMHU YEJIOBEYECKOTO
opraHusma.
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Hcnonb30Barh HHPOPMALIMOHHBIE PECYPCHI TS IIOATOTOBKU
IPE3eHTAlUK WK COOOLIEHHs 00 3BOJIIOLIMHU YETOBEeKa

Tema 5. 3akoHOMepHOCTH B3aMMOOTHOIIEHUI Opr

aHU3MOB U cpensbl (15 4)

Cpena — HCTOYHHK BEIIECTB,
SHEPTUU U HHPOPMALIUH.
BzaumocBs3u opraHu3MoB 1
OKPYKAIOLIEH CPeIbl

YceiaoBus :KU3HM HA 3eMiie

Cpenpl )KU3HU OPraHU3MOB Ha 3emile: BOJIHAs,
HAa3eMHO-BO3/1yIlIHAsl, [IOYBEHHAsl, OpPraHU3MEHHasl.
VYciioBus )KU3HU OPTaHU3MOB B Pa3HBIX Cpefax.
Dxonoruyeckue (HakTopbl: abMOTHUYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHbBIE

BoiaensiTe 1 XapakTepu3oBaTh CyIECTBEHHbIE TPU3HAKU
Cpel KU3HU Ha 3eMJie.

Ha3zbiBarh xapaktepHble IpU3HAKU OPTaHU3MOB —
oOurarenei 3TUX CPel] JKU3HHU.

XapakTepu30BaTh YePThI MPUCIOCOOIEHHOCTH OPraHU3MOB K
cpene ux oOuTaHusl.

Pacnio3naBarh 1 XapakTepu30BaTh IKOJIOTUYECKUE (HAKTOPBI
cpeabl

B3aumocBs3u opranusmoB u
OKpY’KAIOLIEH CPEebI.
Brnusinue sxonoruueckux
(aKkTOpOB Ha OPTAHU3MBI

OO0ume 3akoHbI geiicTBUsSE GAKTOPOB cpeaAbl HA
OpPraHu3Mbl

3aKOHOMEPHOCTH JIeHCTBHS (DaKTOPOB CPEABI: 3aKOH
ONTUMYMa, 3aKOH He3aMEeHUMOCTH (hakTopa. Biusaue
HKOJIOTUIECKHX (PAaKTOPOB HA OPTAHU3MBI.
[TepnoauHOCTD B )KU3HU OPTaHU3MOB.
doTtonepruoausm

BbiaensaTe 1 XxapakTepu30BaTh OCHOBHBIE 3aKOHOMEPHOCTH
JeicTBUs (PaKTOPOB CPE/Ibl HA OPTaHU3MBI.

HaspiBath nnpumeps! GakTOpoB cpesibl. AHAIN3UPOBATh
neiictBre GakTOpoB Ha OPraHU3MBI [0 PUCYHKaM y4eOHUKa.
Bb1aensaTe 3K0NOruuecKyue rpynsl OpraHu3MoB.
[IpuBOINTE MPUMEPBI CE30HHBIX NIEPECTPOEK
JKU3HEJEATEIBHOCTH Y )KUBOTHBIX U PACTEHUI

IIpucnoco01eHHOCTh OPraHU3MOB K JeHCTBHIO
(daxkTopos cpeabl

[TpuMepsl MpUCIOCOOIEHHOCTH OpraHu3MoB. [lonaTue
00 amanTtanuu. Pasnoo6pasue aganraruii. [lonsitue o
KHU3HEHHOH (popme. DKoIOoruuecKkue rpymibl
Opra’Hvu3MoOB

IIpuBOIUTE KOHKPETHBIE IPUMEPHI aIANTALMMI Y KUBBIX
OpPraHU3MOB.

Has3piBath HE0OXOAMMBIE YCIOBUS BOSHUKHOBEHUS U
MOIICP KAHMS aJaNTaIui.

Paznuuars 3HaueHHe MOHATUH «KHU3HEHHas popMay U
«OKOJIOTUYECKAs TPYIIIa

DKOCHUCTEMHAsi OpraHU3aLUs
JKUBOU TIPUPOJIBI.
BzaumoneiictBue pa3Hbix
BHUJIOB B DKOCHCTEME
(KOHKYpEHIHS, XUIITHUYECTBO,
CUMOMO03, Tapa3uTU3M).
IIummeBrie ¢cBSI3U B

buoruyeckue cBsi3u B npupojae

buotnyeckue cBA3M B NpUPOAE: CETU MUTAHNUS,
crocoObl JOOBIBaHUS UK. B3aumoseiicTBrie pa3HbIxX
BHJIOB B IIPUPOTHOM COOOIIECTBE: KOHKYPEHITHS,
MYTyaJli3M, CHMOHO03, XHUIIIHUYECTBO, TAPa3HUTHU3M.
CBsi31 OPTaHU3MOB Pa3HBIX BHJIOB. 3HAYEHUE
OMOTUYECKUX CBSI3Ei

BriiensiTe 1 XxapakTepu3oBaTh TUITBI OMOTHYECKUX CBSI3EH.
OO0BscHATE MHOTOOOpa3ue TPoUIECKUX CBSI3EH.
XapakTepu30BaTh TUIBI B3AUMOEHCTBUS BUI0B OPTaHU3MOB:
MyTyaJu3M, CHMOMO03, TTapa3uTHU3M, XUIITHUIECTBO,
KOHKYPEHIIMSI, IPUBOAUTH UX TPUMEPBI.

OOBICHATD 3HAYEHNE OMOTHYCCKHUX CBSA3EH
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OKOCUCTEMCE

DKOCUCTEMHAasi OpraHu3aIus
JKUBOU NpUpoAsl. Bug —
OCHOBHAas CHCTeMaTH4ecKas
eJIMHUIIA

B3zaumocBsa3u OpPraHusmMoB B IIOMYJIAIHH

[MTomymsinus kak ocodast HaAOPraHM3MEHHAs! CUCTEMa,
(dopma cymecTBoBaHUs Buaa B npupoze. [lonstue o
neMorpaguueckor U MPOCTPAHCTBEHHON CTPYKTYpe

MOITYJIIIUUA. KonmmuecTBeHHbIe ITOKa3aTenn MOITYJIALUN

YHUCJICHHOCTD U IJIOTHOCTD

Bbiiensars cyliecTBeHHbIE CBOMCTBA MOMYJISIIIMN KaK TPYIIIbI
0co0eit 0JHOTrO BHUA.

OOBSICHATH TEPPUTOPHATILHOE TIOBEIECHUE 0CO0CH
HOHYJISIL[I/II/I.

HassiBaTh 1 XapaKTepu30BaTh IPUMEPHI TEPPUTOPHATHHBIX,
IIUIICBBIX U ITOJIOBBIX OTHOI_HCHI/Iﬁ Me)KI[y 0C06$IMI/I B

MO YITSAIHH.

AHaNIM3UPOBaTh COJCPKAHNE PUCYHKA YICOHHKA,
WLTFOCTPUPYIOLIETO CBOMCTBA MOMYJISIIHA

@OYyHKUHMOHUPOBAHME NMONMYJISIUH B PUpoIe
Jlemorpaduueckue XapaKTepUCTUKHU MOMYIISILIUU:
YHUCJIEHHOCTb, INIOTHOCTb, PO’KAAEMOCTb, CMEPTHOCTD,
BbDKMBAEMOCTh. Bo3pacTHas CTpykTypa Monyssiui,
10JI0Bas CTPYKTypa nomyssiuu. [omynanus kak
O6uocucrema. /[uHamMuKa 4UCICHHOCTU U TUIOTHOCTH
HOMYJISALUU. Perynsiius 4ncieHHOCTH NOMysuu

BEISBISATE MposiBIIeHUE TeMOTPapUICCKUX CBOHCTB
MONYJISIUU B IpUpPOAE. XapaKTepru30BaTh MPUUUHBI
KOJIeOAHUS YUCICHHOCTH U IIOTHOCTH MOMYJISIUH.
CpaBHMBATh MOHATUS «YUCICHHOCTb MOMYSLUN» U
«IUIOTHOCTb MOMYJISILIUKN», 1€TaTh BHIBOBI.
AHanu3MpoBaTh COEP)KaHNE PUCYHKOB yueOHUKA

DKocHucTeMa. IIuimeBsie cBsA3U
B OKOCUCTEME

IIpuponnoe cooduecTBO — OHOreoneHo3

[TpupoaHO€E coo0I1IeCTBO Kak OMOILIEHO3, €T0 SIPYCHOE
CTPOEHUE, DKOJIOTUYECKNE HUILIN, TTUILEBbIE LIETIH U
ceTu nuTaHus. [1aBHBIN NpU3HAK IPUPOJHOTO
coo011ecTBa — KPYroBOpOT BEIIECTB U IMOTOK
sueprud. [lonsrue o 6uotorne. Posb BUIOB B
OuoreHo3e

BriaensiTe cyriecTBeHHbIE TPU3HAKU TPUPOTHOTO
coo0IIeCTBA.

XapakTepus3oBaTh sIPyCHOE CTpOEHUE OMOIICHO30B, IeTH
IIUTaHUA, CETU ITUTAHUA U SKOJIOTMYCCKUE HUIIIHN.
[ToHnMaTk CyIIHOCT MOHSTHS «OHOTOM». CpaBHUBATH
MTOHSTHS «OMOTEOIEH03» U «OHOIIEHO3Y.

OOBsACHATH HA KOHKPETHBIX MIPUMEpPax cpernooOpa3yonlyro
pOJIb BHJIOB B OMOIIEHO3€

Kpyrosopot Bemiects u
MIPEBPAICHHS SHEPTHUN B
skocucteMe. buocgepa —
rmoOanbHast SKOCHCTEMA.
B.N. Bepnanckuit —
OCHOBOIIOJIOXHUK YYEHUS O

Buoreounenosbl, 3kocucremMsl U 0uochepa

DKOCHCTEMHAs! OPraHU3alnsl )KUBOW TPUPOJBI.
OYHKIMOHATIBHOE PA3IMYUE BUIOB B IKOCUCTEMAX
(TpoM3BOAUTENH, TIOTPEOUTEIH, Pa3IaraTen ).
OcCHOBHBIE CTPYKTYPHBIE KOMITOHEHTHI 9KOCUCTEMBI.
KpyroBopoT BemiecTB u mpeBpaieHust SHEPTHH —

Briiensite, OOBSCHATH U CPaBHUBATH CYIIECTBECHHBIE
MPU3HAKK TPUPOTHOTO COOOIIECTBA KaK SKOCUCTEMbI HITN
OuoreoreHo3a.

XapaktepuzoBarh 0nochepy Kak ri100aabHYI0 YKOCUCTEMY.
OOBSACHATH POJIb Pa3IMYHBIX BUOB B MPoIlecce KPyroBOopoTa
BEIIECTB M IMOTOKE YHEPTHH B IKOCHUCTEMAX.

29




Conep:xkanue pasjiesioB
NPUMEPHOIi IPOrpaMMbl

OcHoOBHOe coep:xaHue
1o TeMaM padoueii MPorpaMmMbl

XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€IbHOCTH
o0yyaromerocs

ounocdepe. ['panurist
o6uocdepsl. Pacipoctpanenue
U POJIb )KMUBOTO BEIICCTBA B
ouocdepe

OCHOBHOU IpU3HAK 3KocucteM. bruocdepa —
rmobanbHast skocucrema. B.W. Bepranckuii o
ounocdepe. KoMmoHEHTHI, XapaKTepHU3YIOIIUE COCTaB U
cBOlcTBa OMOCHEPHI: )KUBOE BEIIECTBO, OMOTEHHOE
BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO.
Poutb sxuBOTO BeniecTBa B Ouocdepe

OOBsACHATH 3HaYCHUE OMOJIOTHYECKOTO Pa3HOOOpa3Hs s
coxpaHeHus1 6uocepsl.

XapaxrepusoBars poib B.M. BepHaackoro B pa3zButun
yaeHus o ouocdepe.

AHanM3MpoBaTh U MOSICHATH COICPKAHUE PHCYHKOB
y4ueOHHKa

DKOCUCTEMHAs OpraHu3aLus
XuBOM pupoasl. Kpyrosopor
BEIIIECTB U MTPEBPAICHUS
SHEPTUM B HIKOCHCTEME

Pa3Butue u cMeHa MPUPOAHBIX c006HleCTB

CamopasBuTtue 6MoreoreHo30B 1 ux cmena. Craauu
pa3BUTHsI OMOTEOIICHO30B. [IepBUYHbIC U BTOPUYHBIC
CMeHBI (CyKlieccun). YCTOMYMBOCTh OMOre01€H030B
(9xocucTeM). 3HaueHHe 3HaHUN O CMEHE MPUPOAHBIX
coo011ecTB

OOBSCHATH U XapaKTEPU30BaATh MPOIIECC CMEHBI
OHMOIeOIEHO30B.

Ha3zbiBarh cymiecTBeHHbIC MPU3HAKH MTEPBUYHBIX U
BTOPHYHBIX CYKIIECCUI, CPABHUBATh UX MEXIy COOOI, Jearh
BBIBOJIBL.

OO060CHOBBIBATH POJIb KPYrOBOPOTA BEIIECTB U SKOCHCTEMHOI
OpTraHW3aIH )KU3HHA B YCTOWIHBOM Pa3BUTHH OHOCHEPEHI.
OOBSICHATH IPOLIECCHI CMEHBI SKOCUCTEM Ha IpUMepax
MIPUPOJIBI POTHOTO Kpasi

MHoroo6pa3ue 0MOreoneHO30B (IKOCHCTEM)

O060011eHNEe paHee U3YyYEeHHOTO MaTepuania.
MHoroo6pasue BOIHBIX SKOCUCTEM (MOPCKUX,
IPECHOBO/IHBIX ) U HA3€MHBIX (€CTECTBEHHBIX U
KYJIBTYPHBIX). ATpOOHOTe01I€HO3bI (arPOIKOCUCTEMBI),
UX CTPYKTYypa, CBOICTBA M 3HAYEHUE JUISI YETIOBEKA U
MIPUPOJIBI

BoiaenaTs 1 XxapakTepu30BaTh CYLECTBEHHBIC IPU3HAKU U
CBOMCTBA BOJIHBIX, HA3EMHBIX JKOCUCTEM U arpO’KOCUCTEM.
OOBSICHATH IPUYUHBI HEYCTOHUYNBOCTH arpOIKOCUCTEM.
CpaBHUBaTh MEXAY COOOM €CTECTBEHHbIE U KYJIbTYPHbIE
DKOCUCTEMBI, JEJIaTh BHIBOBI

3aKOHOMEPHOCTU COXPAaHEHUs
YCTOWYMBOCTH MPUPOJHBIX
skocucteM. IIpuunHbl
YCTOMYMBOCTH 3KOCUCTEM

OcHoOBHBIC 3aKOHBI YCTOHYMBOCTH KUBOI MPHPOABI
[[UKIMYHOCTB MIPOLIECCOB B IKOCUCTEMAX.
YCTOMYNBOCTh MPUPOJHBIX FIKOCUCTEM. [ IprunHbI
YCTOMYMBOCTH 3KOCHCTEM: OHMOJIOTHUYECKOE
pa3zHoo0pasue u conpsKEHHAsI YUCICHHOCTh UX BUJIOB,
KpyTrOBOPOT BEILECTB U IIOTOK DHEPTUH, LIUKINYHOCTD
IIPOLIECCOB

Briaensite 1 XxapakTepu3oBarh CyIECTBEHHBIC TPHUUNHBI
YCTOWUYHMBOCTH SKOCUCTEM.

OOBsICHATH HAa KOHKPETHBIX IPUMEpaxX 3HAYCHUE
OMOJIOTUYECKOTO Pa3HOOOPA3Hs ISl COXPAHESHUSI
YCTOMYUBOCTH IKOCHCTEMBI.

[IpuBOINTH MPUMEPBI BUIOB — YYACTHUKOB KPyroBOpOTa
BEIIIECTB B DKOCHCTEMAX.

OOBACHATH HA KOHKPETHBIX MTPUMeEpax MOHSATHUS
«COTPsHKEHHAST YUCIEHHOCTh BHJIOB B 9KOCUCTEME» U
CKOUKINYHOCTH»
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Conep:xaHue pa3aeioB OCHOBHOE cogep/KaHue XapaKTepucTHKA OCHOBHBIX BH/IOB J1eSATEJIbHOCTH

NPUMEPHOIi IPOrpaMMbl 110 TeMaM paboueii MPOrpaMMBbI o0yuarouierocs
IlocnencTBus NeATEILHOCTH JKosnoruyeckune npodiaemsl B 0uocdepe. Oxpana Bhiienarh 1 XapakTepu30BaTh MPUIHHBI IKOJTOTHIECKUX
YeJIOBEKa B DKOCHCTEMAX. IPHPOBI npobisieM B 6uocepe. [Ipornozuposars nociaencTBUs
DKOJIOTHYECKUE TPOOIIEMBI. O0600611eHre paHee U3y4eHHOTO MaTepuania. MCTOIIECHU PUPOHBIX PECYPCOB M COKPAIICHUA
Poib uenoBeka B 6uocdepe. OTHOIIIEHUE YEJIOBEKA K MPUPOE B UCTOPUU OHONOTUIECKOro PasHOOOpasHsL.
MeTo/bl u3y4eHHs KHUBBIX yenoBedecTBa. [Ipobnembl Ouocdepsl: uCTOIIEHNE OOGcyx1arh Ha KOHKPETHBIX MPHMEPAX IKOJIOTHYCCKIE
OpraHU3MOB: HaOJIOCHHE, MIPUPOJIHBIX PECYPCOB, 3arpsI3HEHUE, COKPAILICHUE MPOOIEMbI CBOETO PErHOHA 1 OHOCHEPEI B LIEIOM.
U3MEpEHHE, IKCIIEPUMEHT Ouosornyeckoro pasHoodpasus. Pemenne ApPryMEHTHPOBATH HEOOXOAMMOCTE 3ALIUTHI OKPYKAKOLICH
3KOJIOTHYECKHX TIPo0IIeM GHoChEpbl: paLHOHAIBHOE cpelbl, COONIOICHUS MPABUI OTHOLIEHUS K )KUBON M HEKUBOM
UCIIOJIb30BaHUE PECYPCOB, OXpaHa MPUPOJEI, BceooOmee | MTPHUPOIC.
3KOJIOTHYECKOE 00Pa30BAHHE HACEICHHUS. BBISBASTH U OIIEHUBATh CTENICHD 3arPS3HEHUS TOMEIICHHH.
DuKCUpPOBATh PE3yNIBTATH HAOIIOEHUH | JIEJIaTh BBIBOJIBI.
Jlabopamopnasa paboma Ne 6 Cobmtonath npaBuia paboThl B KaOUHETe, 0OpallieHus ¢
«O11eHKa KauecTBa OKPYKAIOIICH CpeIbl» 1a00paTOPHBIM 000PYIOBAaHUEM
MeTo/bl N3ydeHHs KUBBIX DKCKypcus 6 npupooy OnuceiBaTh 0COOCHHOCTH 3KOCUCTEMBI CBOCH MECTHOCTH.
OpraHu3MOB: HaOIOICHHE, «/3yueHne 1 OIHCAHNE SKOCHCTEMBI CBOCH Habmnronats 3a mpupoaHBIMU SIBICHUSIMH, (DUKCUPOBATH
A3MEPEHUE, SKCIIEPUMEHT MECTHOCTH PpE3yibTarhl, ACJIaTh BHIBOABI.
Cobmronath npaBuia MOBEACHUS B IPUPOJIE
O000I1IeHNE ¥ CHCTEMATH3AIUA 3HAHUN 0 TeMe BrIsBaaTE MMPU3HAKH HpI/ICHOCO6J'IeHHOCTI/I OpTraHnu3MOB K
«3aKOHOMEPHOCTH B3aUMOOTHOLICHUH OpraHu3sMoB | Cpele obuTaHus.
 cpeib» OOBSICHATH POJIH KPYTOBOPOTA BEIIECTB M MPEBPAILICHUS

SHEPIuu B 3KOCHCTEMax. XapaKkTepu3oBaTh onochepy kax
100aJIbHYIO SKOCUCTEMY.

AHanu3upoBaTh U OLEHUBATH MTOCIEACTBUS IE€ATEIbHOCTH
Yes0BeKa B IPUPOJIE.

Haxoaute B IHTEpHETE TOMONHUTEIBHYIO HHPOPMAIIHIO O
paboTe y4EHBIX 110 COXPAHEHHIO PEAKUX U UCUE3AI0IINX
BUJIOB JKUBOTHBIX U PACTEHUH.

HToroBelii KOHTPOJIbL 3HAHUH Kypca 0HOJIOTHH CucreMaTH3MpOBaTh 3HAHUSA 110 TeMaM pasjena «Oomue
9 kiacca OMOIOTHYECKHE 3aKOHOMEPHOCTH.

[TpuMeHsITh OCHOBHBIE BUIbI yUEOHOMN AEATEIbHOCTU MTPU
(bOopMyIHPOBKE OTBETOB K UTOTOBBIM 33[aHUSM
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