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IosicHUTENLHAA 3aNNCKA

PaGouas nporpamma coctasieHna ¢ yuetom denepaibHoro ['ocynapcTBeHHOTO
CTaHJapTa, IPOrpaMMbl 10 OMOJIOTUH aBTOPOB
N.H. ITonomapesa, H.M. Uepnona ( [Ipuponosenenue. buonorus. Sxonorus : 5 — 11 ki.:
nporpammsl. - M.: Bertana- I'pad, 2010. — 176 c. ). PaGouas mporpamma
OpUEHTHUPOBaHA Ha McHoJib3oBaHue yueOoHuka: [lonomapesa M.H. buonorus: 9 xnacc:
VYuebnuk 11 yqamuxcs — obmieo0pa3oBaTenbHbIX yupexaeanii / I.H. [Tonomapesa, O.A.
Kopnaunosa, H.M. UepnoBa; mox pen. npod. .H. Iloromapesoii. — 4-e uzn., ucrp. — M.
Benrana — ['pad, 2009.

CorunacHo aeiictByroniemy baznucHoMy yueOHOMY Iu1aHy padboyast mporpamma s 9
KJ1acca mpeaycMaTpuBaeT ooydeHue 6uonoruu B oobeMe 2 gaca B HEJIEIIIO.

H3yuenue ouonozuu Ha cmyneHu 0CHO8HO20 00ue20 00pPa30e6aHuUs HANPABIEeHO HA
oocmudiceHue cnedyliouux yeei:

v' OcBoeHHe 3HAHUT O KUBOH IIPUPOJIE U MPHUCYIINX €if 3aKOHOMEPHOCTSIX;
CTPOCHUH, KUZHEJIEATEITLHOCTH U CPE000Pa3yIONIe POJIM KUBBIX OPTaHU3MOB,;
YeJIOBEKE KaK OMOCOIMAIBHOM CYIIIECTBE; 00 OCOOEHHOCTSIX CTPOCHUS U
KU3HEAEATEIHOCTA OPraHU3Ma YeJIOBEKA ISl CAMOIIO3HAHUS U CAMOCOXPaHEHUS
3I0POBBS; O POJIM OMOJIOTUUECKON HAYKH B MPAKTUYECKOU JIEITEIIBHOCTH JIFOACH; METOax
MO3HAHUS KUBOU MIPUPOJIBL;

v' OsJajgeHHe YMEHHSAMHU IIPUMEHATH OHMOJIOTUYECKUE 3HAHUS I OObICHEHHUS
MPOIIECCOB U SIBJICHUH KUBOW MIPUPOJIBI, KU3HEAESITEILHOCTH COOCTBEHHOT'O OPraHU3Ma;
UCIIOJIb30BaTh MHPOPMALINIO O COBPEMEHHBIX JTOCTIKEHUSAX B 00J1aCTH OUOJIOTUH U
9KOJIOTHH, (haKTOpax 3/I0POBhS U pUCKa; paboTaTh ¢ OMOJIOTHUYECKUMU MPUOOpaMu,
WHCTPYMEHTAMH, CIIPABOYHUKAMMU; POBOIUTH HAOTIOEHHUS 32 OMOJIOTMUYECKUMU
00BEKTaMH U COCTOSTHUEM COOCTBEHHOTO OpTaHu3Ma, OHMOJIOTHYECKUE IKCIIEPUMEHTHI,

v' Pa3BHTHE MO3HABATEJIbHBIX HHTEPECOB, HHTELIEKTYAIbHBIX H
TBOPYECKHMX CIIOCOOHOCTEl B IIpoliecce MPOBEACHUS HAOIIOICHU 3a )KUBBIMU
OpraHu3Mamu, OMOJIOTHYECKHX SKCIIEPUMEHTOB, PAOOTHI C Pa3TUYHBIMU UCTOYHHUKAMU
uHdopmaIuu;

v' HcnoJp3oBaHHe MPHOOPETEHHBIX 3HAHUI M YMEHHUI B IIOBCEIHEBHOI
JKM3HM JIJIS YXOJ1a 33 PACTEHUSMHU, JIOMAIIHUMU KUBOTHBIMU, 3a00ThI O COOCTBEHHOM
3I0pOBbE, OKa3aHUsI TIEPBOI TOMOIIM CEO€ M OKPYKAIOIIUM; OIEHKH MTOCIIEACTBUNA CBOCH
JEATEIIBHOCTH 10 OTHOIICHUIO K IPUPOIHOM cpefie, COOCTBEHHOMY OpraHU3My, 3JI0POBBIO
JPYTUX JIOJIEH; 1711 COOTIO/ICHHUS PABUII MOBEJCHHUS B OKPY KaOIIeH cpeae, HOpM
3I0pOBOT0 00pa3a »KWU3HU, TPOPUIAKTUKY 3a00JIeBaHUH, TpaBMAaTU3Ma U CTPECCOB,
BpeAHbIX puBbluek, BUY- undexnuu.

B pesynomame usyuenus ouonozuu yueHuK 00xceH 3HaTh/IOHUMATD:

v TIpu3Haku OHOJOrHYECKUX 00bEKTOB: )KUBBIX OPTaHU3MOB; T€HOB H
XPOMOCOM; KJIETOK ¥ OPTaHU3MOB PACTEHHM, KMUBOTHBIX, rpu0oB U OakTepuii;



MOMYJISLNM; SKOCHUCTEM U arpo3KOCUcTeM; Ouochepsl; pacTeHul, )KUBOTHBIX U TPUOOB
CBOETO PETHOHA;

v CymHOCTH OHMOJOrHYeCKHX MPOIECCOB: 0OOMEH BELIECTB M MIPEBPALICHUS
SHEPIrUHU, MUTAHUE, IBIXAaHUE, BBIJICIICHUE, TPAHCIIOPT BEUIECTB, POCT, PA3BUTHE,
Pa3MHOKEHHUE, HACJIEACTBEHHOCTh M U3MEHUYUBOCTD, PETYJISIUS )KU3HEACATEILHOCTH
OpTaHu3Ma; pa3apPaxuMOCTh, KpYTOBOPOT BEILIECTB U MPEBPAILICHUS SHEPTUH B
HKOCUCTEMAX;

v Oco0eHHOCTH OPraHH3MAa YeJ0BEKA, €ro CTPOCHUS, KU3HENEATEILHOCTH,
BBICIIIEN HEPBHOM AEATEIBHOCTH Y MMOBEACHUS;

yMeTh:

V' O0BSICHATB: POJIb OHOJOTHH B (HOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA, B IPAKTUYECKON AEATEIBHOCTH JIFOJAEH U CAMOIO YYEHUKA,
POACTBO, OOLIHOCTh MPOUCXOKICHUS ¥ IBOJIFOIIUIO PACTEHUM U KUBOTHBIX ( HA IPUMEPE
COIOCTABJICHHUSI OTJIEIBHBIX TPYIII); POJIb PA3JIMUHBIX OPTraHU3MOB B )KU3HU YEJIOBEKA U
CcOOCTBEHHOM JIEATEILHOCTH; B3aUMOCBSI3U OPraHU3MOB U OKPY>KaIOIIEH Cpebl;
OMOJIOrMYECKOT0 pa3HOOOpa3us B COXpaHEHUN Onochephl; HEOOXOIUMOCTD 3aIUTHI
OKpY>Karollel Cpe/ibl; POJACTBO YEIOBEKA C MIIEKOMUTAIOIINMU KUBOTHBIMU; MECTO U
pOJIb YEJIOBEKA B MPUPOJIE; B3aUMOCBSI3U YEIOBEKA U OKPYXKAIOIIEH CpelIbl; 3aBUCUMOCTh
cOOCTBEHHOTO 37I0POBBSI OT COCTOSTHUSI OKPYKAIOIIEH CpeIbl; IPUUHHBI
HACJIEICTBEHHOCTU U U3BMEHUYUBOCTH, MPOSBICHUS HACIEACTBEHHBIX 3a00JI€BaHUH,
MMMYHHTETA Y Y€JI0BEKa; POJib TOPMOHOB U BUTAMUHOB B OpraHU3Me

v' H3yuarh OHOJIOrHYeCKHE 00HEKTHI M MPOLECChI: CTABUTH OHOJOIHYECKHE
AKCIEPUMEHTHI, ONMKUCHIBATh U OOBSICHATH PE3YyJIbTAThl ONBITOB, HAOIIOJATh 32 POCTOM U
Pa3BUTHUEM PACTCHUN U KUBOTHBIX, CE30HHBIMH U3MEHEHUSMH B IPUPOJIE,
paccMaTpuBaTh Ha TOTOBBIX MUKpOMpenapaTax v OMUChiBaTh OMOJIOTMYECKUE OOBEKTHI;

v' Pacno3HaBaTh H ONMCHIBATH: Ha TA0JIMIAX OCHOBHBIE YaCTH U OPTaHOMIBI
KJIETKH, OPTaHbl M CUCTEMbI OPTaHOB YEJIOBEKA; Ha KUBBIX O0BEKTaxX M TaOIUIAX OpPTraHbl
LBETKOBOI'O PACTEHUS, OPraHbl U CUCTEMBI OPTaHOB KUBOTHBIX, PACTEHUS PA3HBIX
OTJIETIOB, >KMBOTHBIX OT/IEJBHBIX TUIIOB U KJIACCOB; HanOoJIee PacIpOCTPAHCHHbBIC
pacTEeHUS U KUBOTHBIX CBOEH MECTHOCTH, KYJbTYPHBIE PACTEHUS U IOMAILIHUX KUBOTHBIX,
CheOOHBIC U SJIOBUTHIE TPUOBI, OTIACHBIE JJIS Y€JIOBEKa PACTEHHS U )KUBOTHBIE;

v' BbIABISTH M3MEHUUBOCTH OPraHU3MOB, IPUCIIOCOOJIEHHST OPTaHU3MOB K
cpene oOWTaHUs, TUITH B3aUMOJICUCTBHS Pa3HBIX BUJOB B IKOCUCTEME;

v' CpaBHHBATh OHOJIOTUYECKUE OOBEKTHI (KIETKH, TKAHU, OPTaHbl, CHCTEMBI
OpPraHoOB, OPTAHU3MBI, IPEACTABUTENICH OTACIBHBIX CUCTEMATUYECKUX TPYMI ) U JIeJIaTh
BBIBO/IbI HA OCHOBE CPaBHEHUS;

V' OnpeaensiTh NIPUHAIEKHOCTE ONOJOrMYECKHX 00BEKTOB K ONPEIEIEHHON
CHUCTEMAaTUYECKOM Tpymmne (KiaccupuKkaius);

v’ AHAIM3HPOBATh M OLEHHUBATH BO3JEHCTBUE (PAKTOPOB OKPYIKAFOILEH
cpenbl, GaKTOPOB pUCKA HA 3JI0POBBE, MOCIEACTBUHN ACITEIHPHOCTH YEIOBEKA B
HKOCUCTEMAX, BIUSIHIE COOCTBEHHBIX IMOCTYMKOB HA )KMUBBIE OPTaHU3MbI U SKOCUCTEMBI;

v' IIpoBOAMTEH CAMOCTOSTEJILHBIN NOMCK OMOJOrMYeCKoi HH(pOPpMALHHU:
HAXOJIUTh B TEKCTE YUCOHHKA OTININTEIbHBIC TPU3HAKN OCHOBHBIX CHCTEMATHUYECKUX



rpymi, B OMOJOTHYECKUX CIOBAPSIX U CIPABOYHHKAX 3HAYECHUE OMOJIOTUYECKUX TEPMHUHOB,
B PA3IMYHBIX UICTOYHUKAX HEOOXOIUMYIO HH(POPMAIIUIO O KUBBIX OpraHn3Max ( B TOM
YHCIIE C UCIIOJIB30BAHUEM MH(OPMALIMOHHBIX TEXHOJIOTHI);

v' HcnoJp30BaTh NPHOOGpETEHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOI

IeATEJHLHOCTH ¥ MOBCEIHEBHOM KU3HH JJIA:

Cobmonenus Mep npouIakTUKy 3a00J1€BaHUH, BbI3bIBAEMbIX PACTEHUSIMU,
KUBOTHBIMH, OaKTepUsAMH, TpHOaMH U BUpyCaMH TpaBMaTU3Ma, crpecco, BUU-
WH(EKINH, BPeIHbIX TPUBBIYCK (KypEeHHUE, aJIKOTOJIN3M, HAPKOMAHMS ); HApYIICHUS
OCaHKH, 3peHus, CllyXa, MH(EKIIMOHHBIX U MPOCTYAHBIX 3a00IeBaHUI

OxaszaHue nepBoil MOMOIIM IPU OTPABJIEHUH SJOBUTBIMHU IPUOAMU, PACTEHUSMH,
yKycax >KMBOTHBIMHU; IIPH MPOCTYAHBIX 3a00JI€BaHUSX, 0KOTaX, 0OMOPOKEHUSIX,
TpaBMax, CIIACEHUM YTONAIOLIETO;

PanmonaneHOM opraHu3anuu Tpyia u OTAblXa, COOII0OEHUS IPaBUI TIOBEACHUS B
OKPY’KAIOIIEH CPELE;

BrIpamuBanusi 1 pa3MHOKEHHS KYJIbTYPHBIX PACTEHUI U JOMAIIHUX KUBOTHBIX;
[IpoBenenus HaOIOIEHUI 3a COCTOSTHUEM COOCTBEHHOIO OPraHU3Ma.



Y4yedoHo — TeMaTHYecKHi IJIaH

Ha3Banue Tembl KoanuectBo yacos JlabopaTropHblie u IKCKypCcHH
NpaKkTH4YecKue padoTbl

1. Baenenue B OCHOBEI 001Iel OMOIOTHH 4q +
2. OCHOBBI Y4€HUS O KIETKE 104 ++
3. Pa3mHOXeHWE M WHAWBUAYAILHOE Pa3BUTHE 54

OpraHU3MOB (OHTOI'€HE3)

4. OCHOBBI YYEHHUSI O HACJCACTBEHHOCTH U 114 +
WU3MEHYHUBOCTHU
5. OCHOBBI CENEKIUHU PACTEHMH, KUBOTHBIX U 54
MHUKPOOPTaHU3MOB
6. IlpoucxoxaeHuwe OIKM3HHM W Pa3BUTHE o4 +

OpTraHu4eCKOro Mmupa

7. Ydenwne 00 dBOIMIONUN 114 ++

8. TlpomcxoxaeHue yenoBeka (aHTPOIOTeHe3) S5y

9. OCHOBBI 3KOJIOTHH 134 +++++
10. 3aknroueHue lu

Hroro: 70 10 2




Conep:xanue yueOHOH MporpaMMbl Kypca 01o10rum Ui 9 KJj1acca OCHOBHOM IIKOJIbI
1. BBeaeHue B OCHOBBI 0011ei Ouoorum (3 4)

buonorus — HayKa O JXUBOM MHPC.

P33H006paSI/IC )41 06HII/I€ CBOMCTBA KUBBIX OpraHnu3MoOB. HpI/ISHaKI/I JKUBOI'0O: KJICTOYHOC CTPOCHHUC, oOMeH BCIICCTB U
MMPCBpAICHNUC DHCPIUU, pa3apaKUMOCTb, T'OMCOCTAa3, POCT, PaA3BUTUC, BOCIIPOU3BCACHUC, ABUKCHHUC, adallTallyA.

MHuoroo6pasue GopM KU3HU, UX POJIb B IPUPOJIE. Y POBHU OPTaHU3AIMHU KUBOUW MPUPOJIBI.

Ba3oBblii ypoBeHb IloBbIlICHHBIH YPOBEHb

Yuyamnuecs J0JKHBI 3HATh

Posb 6uonoruu B GopMUpOBaHUU COBPEMEHHON B3aumocBs13b U COMTOAYNHEHHOCTH (MEPaApXUIHOCTh) YPOBHEH
€CTEeCTBEHHOHAaY4YHOW KapTUHBI MUPA, B IPAKTUYECKOM OpraHU3aIiH KU3HU.

nesTeNbHOCTH Mtojieil. O0 ypOBHSIX OpraHU3aIlUuH KU3HH U
OCHOBHBIX CBOMCTBAX KHBBIX OPraHU3MOB.

Yyamuecs J0IKHBI YMCTb

OOBICHATH POJib Ouosoruu B (I)OpMI/IpOBaHI/II/I COBpGMCHHOfI O6Cy>I(I[aTB NEPCICKTUBBI 1 3HAYCHNUEC U3YUCHHUA KypCa. Brrunensars u
CCTCCTBGHHO'HaquOﬁ KapTUHBI MUpa, B HpaKTquCKOﬁ XapaKTCPU30BaTh KPUTCPHUU KUBOTO ITPU U3YUCHUUN JKMBO MpupoabI.
JEATEILHOCTH JTIOAEH U CaMOI0 YUYCHUKA.

TCpMI/IHBI U NIOHATUA, HAJl KOTOPBIMU HAAO pa6OTaTB

buonorus. 3akonsl. buonornueckue cucrtemsl. Knerka. Tkanu. Teopus. 3akoHoMepHOCTH. bruonornyeckoe paznoodpasue. Bu.
Oprasbl. OgHOKIETOYHBIE 1 MHOTOKJIETOUHBIE OPTraHU3MBbI. [Honynsauus. CTpyKTypHBIE YPOBHU KUBOTO.




OO011Me CBOKWCTBA KUBOTO.

2. OcHoBbI yueHus o kjerke (10 u)
Kparknii 3kCKypc B HCTOpUIO M3ydeHUs KIETKU. L{uTonorus — Hayka, u3y4aromast KIeTKy.
KrneTka kak 0oCHOBHast CTpYKTypHast U (QyHKLIMOHAJIbHAs €AMHULIA opranu3MoB. KiieTka kak Ouocucrema.

Pa3noo6pa3ue KIIeToK KUBOM MPUPOIbl. JYKapUOTHI U MPOKApUOTHl. OCOOCHHOCTH CTPOEHUS KJIETOK KUBOTHBIX U
pactenuii. Bupycol — HekneTouHast hopma KU3HU.

XVMMHUYECKHI COCTaB KIIETKU: HEOPraHMYECKUE U OpraHuYecKue BeniecTsa B Hell. MIX pazHooOpasue u cBoiictBa. Bona u
€€ poJib B KJIETKaX. YTJIEBOBI, )KUPBI U JIUNUAbL. benku, aMuHOKUCAOTHL. CTpyKTypa U pyHKINU OEKOB B KileTKe. DepMEHThI
U UX poib. HyKiIenHOBbIE KUCIOTHI, UX CTPYKTypa U pyHKIMU. Mexanusm camoynsoenus JJHK.

Crpoenue knetku. Ctpoenue u pyHkuu sapa. CtpoeHue xpoMocoM. [{utornnasma 1 OCHOBHBIE OPraHOUIBI, UX
(yHKUIHU B KJIETKE.

OOMEH BENIECTB U MPEBPaIlEHUE YHEPTUN — OCHOBA KU3HEACATEILHOCTH KIETKU. YdYacTue (pepMEeHTOB.

buocuntes Oenka B kietke. buocunTes yrineBoaoB B kieTke (hotocunrtes). Poibs nurmenta xnopodummia. Kocmuueckas
POJIb 3€JIEHBIX PACTEHUM.

ObecniedyeHne KISTKU YHEPTUEH B TIporiecce bixanus. Bo3aeiicTBrue BHENTHEH CpeIbl Ha IPOIIECCHI B KIIETKE.
JlabopaTropHasi pa6oTa. MHOrooOpasue KJIEeTOK; CpPaBHEHUE PACTUTEIBLHON U )KUBOTHOM KJIETOK.

ba3oBblii ypoBeHb IToBBIIEHHBIH YPOBEHD




Yyammecs nOJKHBI 3HATh

OcoOeHHOCTH CTPOCHUS KJIETOK PacTeHUH, )KUBOTHBIX, OaKTepHii, rpuOoB.
OcHOBHOM XMMHUYECKUH cocTaB KIeTKU. IMeTh npeacTaBiaeHus: 00
O0OMEHHBIX TIpoIleccax KIeTKu (OnocuHTe3e Oenka, HoTocuHTe3e,
KJIETOYHOM Jibixanuu ). KocMuueckast posib 3eJ1€HbIX PACTCHHIA.
Bo3snelicTBus BHEIIHEN Cpebl HA IIPOLIECCHI B KIIETKE.

OcHOBHBIE TIOJIOXKEHHS KIeTouHOM Teopun. CTpoeHue Oernka,
HYKJIEMHOBBIX KHUCJIOT, YIJIEBOJOB, KHUPOB, JINIIUJOB U UX CBOMCTBA.
®epmeHTs U ux poib. Mexanusme camoyasoenus JJHK. Poas
nUrMeHTa xyopoduiuia. Bzaumocssizu ctpoenus 1 pyHKIHH
opranouioB. CTpoeHre U QYHKIIMH SJIpa, IATOILIA3Mbl H OCHOBHBIX
OpPraHOUJIOB KJIETKH.

VYyamuecs 101KHBI yMETh

XapakTepu3oBaTh COCTaB M CTPOEHUE KIIEeTKH. Pa3znuyars TuIbl
OpPraHUYECKUX COCAMHCHUN KUBBIX KICTOK. OOBSCHATH PA3IMUUS KICTOK
9YKapuoT U MPOKapUOT, aBTOTpodoB U rereporpodos. Pacckas3piBath 0
poiiu 0OMeHa BEIIEeCTB B KU3HU KIETKH.

OOBSCHATH POJIb BHYTPUKIIETOYHBIX CTPYKTYp (OpraHOUJI0B U
MOJIEKYJI) B IPOLIECCE KU3HEIEATENbHOCTH KiIeTKH. CpaBHUBATH
npolieccel OMoCHHTEe3a 6eIKOB, (POTOCHHTE3a U bIXxaHus. [IpumensaTs
3HAHUS U YMEHUS 110 XUMHUH U1 O0OBSICHEHUS! OMOJIOTMUECKUX
IPOLIECCOB MPOTEKAIOIINX B KiIeTKe. JloKa3bIBaTh, YTO KJIETKAa —
ouocucrema.

TepMI/IHH U NIOHATUA, HAl KOTOPBIMU HAAO paGOTaTB

[Mutonorus. Mem6pana. [{utornasma. Sapo. Pubocomsl. Mutoxonapuu.
[Mnactuasl. Yrinesoasl. XKupsl. benku. HK. JIHK. PHK. AT®. ®orocunTtes.
ABtotpodsl. I'ereporpodsl. Buocunres. O0MmeH BemecTB. DepmeHT,
KJICTIOYHOE JIbIXaHue. AdpoObl. AHAIPOOHI.

Kinerounas teopus. MakpoanemeHTsl. MukposieMeHTsl. MoHOMED.
[Tomumep. Perukanus. MemOpaHHbIE 1 HEMEMOpPaHHBIE OPraHOUIBI.
Kowmmnekc [Nonbmxu. JInzocomer. IIIC. Anabonusm (AcCCUMUIAIINSA).
Karabonusm (auccumumsnus). Tpanckpunuus. Tpancnanus.

3. PazMHoOkeHHe U MHAUBUIYAJIbLHOE PAa3BUTHE OPraHU3MOB (OHTOreHe3) (5 4)

Tunel pa3sMHOXKEHUST OPTaHU3MOB: TIOJIOBOE U Oecroioe. BeretatnBHOE pa3MHOKEHUE.




Jlenenue kinetTku 3ykapuoT. [loaroroBka kieTku K aeiaeHuto (uaTepdasza). Mutos u ero ¢asbl. JleneHue KieTku
npokapuoT. KIeTouHbli UK.

OcobeHHocTH MOJIOBBIX KiIEeTOK. CymHOCTh Meito3a. OmiogorBopenue. CylHOCTh 3UroThl. bruojgoruyeckas posib
II0JIOBOTO U OECII0NIOro CrI0cOO0B pa3MHOKEHHUSL.

OnTOreHes u ero Tamnbl. IMOPUOHAIBHOE U MOCTIMOPUOHANIBHOE pa3BUTHE OpraHU3MOB. Binsiaue GakTopoB cpenbl Ha
OHTOTeHe3. BpeaHoe nelicTBre ankoros, KypeHusl 1 HAPKOTHKOB HA OHTOT'€HE3 UeIOBeKa.

JlabopaTopHas padora. PaccMoTpeHre MUKPOIIPENAPATOB ACIAIINUXCS KIETOK.

ba3oBrlii ypoBeHb IloBBIlICHHBIH YPOBEHD

Yuyamnuecs J0JDKHBI 3HATh

CrniocoObl nenmeHus KiaeTok. MuTo3s, ¢gas3bl MuTO3a. bronorndyeckoe JlunionIHBIN, TarIonIHBIA Ha0op XpoMocoM. Metio3. @a3sl Metio3a.
3HaYeHUE MHUTO3a U Meio3a. CrocoObl pa3MHOKEHUs: OECIoI0e U MOJI0BOE. CpaBHHTENbHAS XapaKTEPUCTUKA MUTO3a U Meio3a. UHauBuayaabHOE
pa3BUTHE

Yyamuecs J0IKHBI YMCTb

XapaKTepI/ISOBaTB JABa OCHOBHBIX THUIIA PA3MHOXCHUA U UX POJIb B I[aBaTB CPAaBHUTCIIbHYIO XapaKTCPUCTHUKY ITpOLECCaM MUTO3a U
ABOJIIOLMH XKU3HU. Paccka3bIBaTh O OMOJIOTHYECKOM 3HAUYCHUU Melo3a. OHpe,I[eJ'IHTL Ha nperapare nmoa MUKpPOCKOIIOM CTaluu
OIJIOAOTBOPCHUS U POJIA 3UT'OTHI. PaCKpHTB CYTb MUTO3a U Melo3a U UX MHUTO3a.

3HaueHue. OmucaTh dTarnbl OHTOTeHEe3a

TCpMI/IHBI U NIOHATUA, HAJl KOTOPBIMU HAAO pa6OTaTB

becnonoe pasmuoxenue. [lonosoe pazmuoxkenue. ['amera. Xpomocoma. Wntepodasa. [Ipodaza. Meradasza. Anadasza. Tenodasa.
Muto3. Metio3. Knerounsrii muki. JunnongHas kierka. I amnongHas




kietka. OHTOreHes. Kpoccunrosep. OMOpHOHAIBHOE U TOCTIMOPHOHAIBHOE Pa3BUTHE.

4. OCHOBBI YYEHHSI O HACJIEACTBEHHOCTH U 3MeHYUBOCTH (10 4)

KpaTKI/Iﬁ 9KCKYPC B UCTOPUIO IT'CHCTHUKMH. OCHOBHBIC TTIOHSATHUS TCHETUKMU: HaCJICACTBCHHOCTD. FCH, T'CHOTHUII, (1)CHOTI/IH,
HN3MCHYHNBOCTD. 3aKOHOM€pHOCTI/I N3MCHYHUBOCTH.

3aKOHOMCpHOCTI/I HaACJICAOBAHUA IIPU3HAKOB. I'eneTnyeckue OKCIICPUMCHTEIL I. MGHILGJBI. 3aKoH GIII/IHOO6pElSI/I}I
FI/I6pI/IIIOB IICPBOI'0 IIOKOJICHUA. 3aKoH PaCHICIIICHUS. HOMI/IHaHTHBIC " PCUCCCHUBHLIC IIPU3HAKH. ["'omM03UroTHI N I'CTCPO3UT'OTHI.

XpOMOCOMHasi TEOpUsl HACIEACTBEHHOCTH. B3anMoieiicTBre T€HOB M UX MHOXKECTBEHHOE JieiicTBUE. OnpeesieHne
noisa. HacnenoBanue npru3HaKkoB, CHEIUIEHHBIX ¢ I0J0M.. HaciienctBeHHble 00J1€3HU YyeloBeKa. 3Ha4€HNE TeHETUKH B
MEULMHE U 31PABOOXPAHECHHH.

3aKOHOMEPHOCTH U3MEHYMBOCTH. BU/IbI N3MEHYMBOCTH: HACJIEICTBEHHASI U HEHACIEACTBEHHas. [ eHoTunnyeckas (
KOMOMHATUBHASI U MyTallMOHHAs1) ”3MEHYUBOCTh. MondukanmoHHas "3MeHUYNBOCTb. OHTOr€HETUYECKAsi K3MEHYUBOCTD.
[IprunHbl n13MeHYMBOCTH. OMACHOCTH 3arpsA3HEHUS IPUPOAHON Cpelibl MyTareHaMu. M crosb30BaHne MyTalui 1JIs BBIBEACHUS
HOBBIX PACTCHUM.

[Tonstue o renodone. [lonsaTre o reHeTHyecKoM OHOpa3HOOOpa3UK B IPUPOJIEC U XO3MCTBE.

JlaGopaTopHasi paéora. PemeHne reHeTHUeCKHUX 3a/1a49. BIsiBIeHHE T€HOTUTTHYECKUX M (DEHOTUITMYECKUX MTPOSBICHUM
y ocoOeif Bua (WK copTa), MPOU3PACTAIOIIUX B HEOJIMHAKOBBIX YCI0BUAX. M3yueHre N3MEHYMBOCTH Y OPraHU3MOB.

ba3oBblii ypoBeHb MoBbIWeHHbIW YPOBEHDb

VYyamuecs 1ODKHEI 3HATE

MGTOHLI TEHETUKHU. 3aKOHEI HaCJICACTBEHHOCTH. XpOMOCOMHOG FGHGTI/I‘IGCKYIO CUMBOJIMKY U TCPMHUHOJIOTHIO HI/ITOFeHeTI/I‘IeCKOG
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onpezeneHue noja. BpegHoe BausHUE ankoronnsmMa, HApKOMaHUH,
KYPEHHs, 3arpsi3HEHUS cpeibl MyTal eHaMM Ha IOTOMCTBO. 3HAUEHUE
TeTIeNIKH JUIst TPO(UIIAKTUKY HACTIEICTBEHHBIX 3a00JI€BaHU.

o0ocHOBaHKeE 3aKOHOB [ .MeH/erns ¥ IPUYNHBI OTKIIOHEHHS OT
HUX (3-H Moprana). XpoMOoCOMHast TEOPHS HACJIEICTBEHHOCTH.
Brnusinue B3auMHBIX TeHOB Ha GeHoTur. Hopma peakiuu. 3akoH
TOMOJIOTHUECKUX PsiioB. MoauuKamoHHas U MyTallMOHHAs
WU3MEHYMBOCTb U UX TPUYHUHBI

VYyamuecs 10KHBI yMETh

OOBSCHATD OCHOBHBIE TIOHSTHS T€HETUKU. XapaKTEPU30BaTh POJIb
HACJIEICTBEHHOCTH U U3MEHUYUBOCTH OPraHU3MOB B KUBOW MPUPOJIE.
Pemats 3a1aya Ha MOHOTHOPUAHOE CKPEIIUBAHUE.

JlaBaTh CpaBHUTENBHYIO XapaKTEPUCTUKY, IPUBOJUTH IPUMEDHI,
KOHKPETU3UPYIOLINE pacCMaTPUBAEMYIO T€HOTUIIMUECKYIO
3aKOHOMEPHOCTh. CpaBHUBATH FOMO- U F€TEPO3UTOTHI.
MOJU(PHUKAIMOHHYIO M MyTallMOHHYIO H3MEHYMBOCTH
opranu3moB. [Ioka3bIBaTh NPAKTUUECKYIO 3HAYUMOCTh
TEHETUYECKUX 3HAHUM JUIsl MEJULMHBI ¥ HAPOJHOT'O XO35HCTBA.
Omnpenensats chepy nesTeTbHOCTH TeHETUIECKUX 3aKOHOB
IPUMEHUTENBHO K KOHKPETHON CUTYalluu, HOPMY PEAKIIHHU.
Pemrate 3amaun Ha turuOpuHOE cKpemmBanue. OnUCHIBATH
MEXaHHU3M OIpe/IeTICHHs 110J1a U TUIIbl HACJIEJOBAHUS IPU3HAKOB.

TepMuHbI U MOHATHS, HAaJ KOTOPBIMH HAJI0 paboTaTh

I'enetuka. ['en. ['enorun, @enorun. J[OMMHAHTHBIN IPU3HAK.
PenieccuBnbiil npusnak. Amiens. CkpemuBanue. Xpomocoma. X- u Y-
xpomocomsl. ['ubpun. HacnencreerHocts. I3MEeHYUBOCTD.

Cuennennoe HacnenoBanue. Kpoccunrosep. Hopma peaxiuu.
Myrtanusa. MyrareHHble (pakTopsbl.

5. OCHOBBI ceJIEeKIIUN PACTEHNH, ;)KUBOTHBIX 1 MUKPOOPTraHU3MOB (5 4)

['eHeTyeckne OCHOBBI CEJIEKIIMM OPTraHU3MOB. 3agadyd U MeToAbl cenekiuu. Yuenue H.M. BaBunoBa o neHtpax
MHOT000pa3usi U TPOUCXOXKIEHUSI KyJIbTYpHBIX pacTeHuW. JlocTuxkeHus ceyekiuu pacteHuil. OcoOEHHOCTH METO0B
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CCJIICKI MU )KMBOTHBIX. J_—[OCTI/I)KGHI/I}I CCICKIMHU )KMBOTHBIX. OCHOBHBIE HarpaBJICHUA CCICKIHNH MUKPOOPraHu3MOB. Knerounas
HHXCHCPUA U €C POJIb B MHKpO6HOJ]OFH‘-ICCKOﬁ IMPOMBIIIJIICHHOCTH. ITonsiTHIE O OMOTEXHOJIOTHU.

ba3oBblii ypoBeHb MNoBbIWeHHbIW YPOBEHDb

Yyammecs qOJKHBI 3HATh

Hay4Hble OCHOBBI CEJIEKIIMM PaCTeHUN U )KUBOTHBIX. [IpeacraBnenue 06 VYuenne H.WM. BaBunoBa o nieHTpax npoucxoxjacHus. OCHOBHbIE
OCHOBHBIX METO/IaX CEJICKIIMHU PACTEHUH, )KUBOTHBIX, MUKPOOPTaHU3MOB HaIlpaBJIEHUs Pa3BUTHs celieKIuu B ycinoBusax HTP.

Yuyanuecs J0JKHBI YMCTb

[Tonwp3oBaTbest TEpMUHOIOTHEH. XapaKTepu30BaTh OCHOBHBIE METOABI celeKuK |/laBaTh reHeTHUECKHEe 0OOCHOBAHUE CEIEKIIMU HOBBIX OPraHU3MOB.
U IPUBOJUTH IpUMepbl. PaboTaTh ¢ ydeOHMKOM U HAIJIAHBIMH ITOCOOUSMU. OOBACHATH 3HaYEHUE HEPOACTBEHHOTO U OJIM3KOPOICTBEHHOTO
CKpeIBaHMs. XapaKTeprU30BaTh MEXaHU3M CO3JIaHMs THOPHTHON
JHK y Mukpoopranusmos.

TepMUHBI U TOHATHS, HaJ KOTOPHIMH HaJl0 paboTaTh

Cenexuus. Llentp npoucxoxaenus. MickycctBenHblit otoop. ['nbpuanzanms. I'erepozuc. 'ennas nnxenepus. Knerounas nHxeHepusi.
CkpenuBaHue. buorexnonorus. Myrarenes. [lonmurmnonans

6. IIpoucxoxnaeHue »KU3HU U Pa3BUTHE OPraHNYECKOro Mupa (4 )

HpC}ICTaBHCHI/Ie 0 BO3HMKHOBEHMH >KU3HU Ha 3eMJIc B HNCTOPHUH €CTCCTBO3HAHMA. I'nmoTe3a BO3HUKHOBECHUS XKU3HU A.J.
OHapI/IHa N €€ pa3BUTHUC B ,Z[&J'IBHCﬁH.IHX HCCIICAOBAHUAX. COBpeMeHHBIC TUITOTE3bI BOSHUKHOBEHUS YKM3HHM Ha 3eMIIC.

[TosiBeHne MEepPBUYHBIX >KMBBIX OPraHW3MOB. 3apokJeHHEe OOMEeHa BelmecTB. BO3HMKHOBEHHE MaTPUYHON OCHOBBI
nepeauyn HacleACTBeHHOCTH. I[Ipenmonaraemasi TeTepoTpOdHOCTh TEPBUYHBIX OpPraHu3MOB. PaHee BO3HUKHOBEHHE
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dboTocuHTE3a U OMOJIOTHYECKOTO KPYrOBOPOTA BEIIECTB. ABTOTPO(PBI, reTepOoTpOdbl. IBOIIOLHKS OT aHa3POOHOTO K a3pOoOHOMY
croco0y AbIXaHUs, OT MPOKAPUOT — K dyKapuoTaMm. BiusiHUE KUBBIX OPraHM3MOB Ha COCTaB aTMOCHEPHI, OCATOUHBIX MOPOJ;

ydactue B JOpMUPOBAHUU NIEPBUYHBIX MOYB. Bo3HUKHOBEHNE OMOCPEpHI.

OTanel Pa3BUTHA KU3HU HA 3emire. OCHOBHBIC HpI/ICHOCO6I/ITeHBHBIe YCPThbl HA3CMHBIX paCTeHHﬁ. 3BOJ’IIOI_II/I$I Ha3EMHBIX

paCTeHHﬁ. OcBocHue CylIn )KUBOTHBIMU. OcHOBHBIC YCPThI HpI/ICHOCO6J'ICHHOCTI/I JKUBOTHBIX K HA3CMHOMY O6p8,3y KHU3HH.

[TosiBneHue yenoBeka. BiusHue 4emT0BEYECKOM N€ATEIbHOCTH HA MPUPOIY 3EMIIH.

Bba3oBblii ypoBeHb IloBbIICHHBIH YPOBEHD

VYyammnecs 1OHKHBI 3HATh

OcHOBHBIE TIPU3HAKU )XKUBOTO. Pa3BuTre B3IIIAI0B HA CoBpeMeHHBIE THITOTE3bI BOSHUKHOBEHUS JKU3HU.
BO3HUKHOBEHUE KU3HU. OCHOBHBIE ATAITbl BOSHUKHOBEHUS )KU3HU XapaKkTepuCcTUKa OCHOBHBIX 3TAIlOB.
(mo A.M. Onapuny)

VYyammuecs 10KHbI yMETh

XapaKTepI/BOBaTB COBPCMCHHBIC IPECACTABIICHUS O HpI/IBOI[I/ITL JA0Ka3aTCJIbCTBA B IIOJIB3Y a0MOTeHHOTO
MPOUCXOKACHUU KU3HU U €€ PASBUTHH. HazwiBaTh JBa OCHOBHBIX MIPOUCXOKIACHUSA KU3HU. O6”I>5[CH$ITB, KaKue yCJIOBUA
oTara MporuCXOXJIACHUS U PA3BUTHUA )KU3HU. OnuceIBaTh 3TAITbI oOecIeynIi BOSHUKHOBEHHUE KU3HH Ha I[peBHeI\/JI 3emie.

(bopMUpOBaHHUS MIEPBBIX OPTaHU3MOB Ha 3eMJI€.

TepMI/IHH U NIOHATUA, HAl KOTOPBIMU HAAO paGOTaTB

Kuzub. buorenes. AGuoreHe3. XuMuueckas IBOJIOIIHSL. Koauepsarsl. Jpbi.
buonoruueckas 3BoOIHSI.
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7. Yuenue 00 3Boonuu (11 4)

Wnes pa3zButust opranngeckoro Mmupa B ouosiorur. OCHOBHBIE TIOJI0KEeHHS Teopuu Y. J[apBuHa 00 3BOJIONHAH
OpraHu4eckoro Mupa. cKycCTBEHHBIM OTOOP M €0 POJIb B CO3TaHUH HOBBIX (opM. MI3MEHUMBOCTH OPTaHU3MOB B
MPUPOIHBIX YCIOBUAX. JIBIKYIIIE CHIIBI 3BOJIOIMH: HACIICCTBEHHOCTh, M3MEHUYUBOCTh, OOph0a 3a CyIIeCTBOBaHHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOP. [IprcnocobieHHOCT Kak pe3yabTaT €CTECTBEHHOTO 0T00pa. OTHOCUTENBHBIN
XapakTep MpucrnocodseHHocTd. MHOrooOpasue BUI0B — Pe3yJIbTaT HBOJIIOIUH.

CoBpeMeHHbIE MPEACTABICHUS 00 IBOJIOLNN OPTraHUYECKOTO MUPA, OCHOBAHHBIC HA MOMYJISALIMOHHOM MpuHIuNe. Bus,
ero kputepu. [lonynsauuonHas ctpykrypa Buja. [lonynsuusa kak ¢popma CylmecTBOBaHHs BUAA U €UHULIA SBOJIOLUY.
DOnemMeHTapHbId MaTepuai U (PaKTOPbI IBOJTIOLIUH.

[Ipoueccsl 00pa3oBaHMs HOBBIX BUAOB B IPUPOJIE — BUA00Opa3zoBanue. [IoHsATHE O MUKPOIBOIIOLUU U MAKPOIBOJIFOLIMH.
buonornyeckuii nporpecc u Ononoruyeckuil perpecc. OCHOBHbIE HAIIPABIEHUS IBOIOLUHU: apoMOpP(o3, HAHOATANTALH,
nererepanys. OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIIOLUU.

BiusgHue yenoBeka Ha MUKPOIBOJIIOIMOHHBIE MTPOLIECCHl B omysiuusX. [IpoOiaema BEIMUpaHUS U COXPAHEHUS PEIKUX
BUJIOB. LIeHHOCTH OMOIOrH4YecKoro pa3Hoo0pas3usi B yCTOMUMBOM Pa3BUTHH MPUPO/IBI.

JlaGopaTopHasi padora. IIpucrnoco6IeHHOCTh OPraHU3MOB K Cpejie OOMTaHUS.

ba3oBblii ypoBeHb IToBBIIEHHBIN YPOBEHD

VYyamuecs J0IKHBI 3HaTh

OpomtonmonHoe yuenue Y./lapsuHa. J[BHKyIe CHIIBI WK Barnsags: K JIunnes, XK.b.Jlamapka Ha npupony. Bzaumocss3p
daxTopsl 3Bomonmu (o Y. /Japsuny). Bun. [onymsms. JBIDKYIIUX CHJI ABOJIOIMHU. J{pyrue ¢pakTopbl 3BOTIOLMH:
MYTalMOHHBIN IPOLECC, MOMYJISALUOHHBIE BOJIHBI, U30JIALU.
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dopmupoBaHUEe MPUCIIOCOOICHUN B MPOLIECCE IBOJIIOLINH.
Crioco6b1 06pa3oBaHusi HOBBIX BU10B. OCHOBHBIE HAIIPABJICHUS
9BOJIOLIUU

VYyamuecs 101KHBI yMETh

PackpbITh CyTh 3BOJIFOLIMY, €€ IIPUYUHBI U IBUKYIIUE CUIIBL. OxapakTepu30oBaTh OCHOBHbIE 0J0KeHus Teopuu Y. [lapBuHa B
W3narate OCHOBHbIE 3aKOHOMEPHOCTH OMOJIOTMYECKOM IBOIIOIUH. CPaBHEHUU C UIESMU €ro NPEIIeCTBEHHUKOB.
XapakTepu3oBaTh CTPYKTYPY BH1a, IOMYJIALHIO KaK €IHHUILY
BHJIa ¥ 3BOJIIOLMU. J[0Ka3aTk pOJIb BUJA U HOIYJISIUU B
9BOJIIOLIMOHHOM Hporiecce. OObACHATh POUCXO0XKICHUE BUOB
UCXO0/11 U3 COBPEMEHHOI'0 y4eHHs 00 3BOIIOIUU

TCpMI/IHH H IIOHATHA, HAA KOTOPBIMU HAJ10 pa6OTaTB

OBoronus. JBOIIOLMOHHOE yuyeHue. [[BUKYIIIe CUITbI 3BOJIIOLIUH. W3onsamus. Apomopdos. Unnoananrtanus. lereneparusi.
Mukpossomtouus. Makpossomronus. Bua. Honyssaus.
BunooOpa3zoBanue. bopr6a 3a cymectBoBanue. EcrecTBeHHBbIH
ot6op. MckyccTBeHHBIH 0TOOp. bruonoruueckuii nporpecc.
buonornueckuii perpecc. HanpasieHus 3BOIIOLNH.

8. IIpoucxoxkaeHue yejjoBeka (aHTponoreHes) (5 4)
MecTo 4enoBeka B CUCTEME OPTraHMYECKOro Mupa. YesmoBek Kak BU/I, €r0 CXOJACTBO C )KUBOTHBIMHM M OTJIMYME OT HUX.

JlokazaTeabCcTBa SBOJIFOIIMOHHOTO MMPOUCXOKICHHS Y€IOBEKA OT )KUBOTHBIX. Mopdosorudeckre u puU3HOI0THIESCKHEC
OTJIMYUTENbHBIE 0COOEHHOCTH UesioBeKa. Peus kak cpencTBo olleHus y yeiaoBeka. bruocoruanbHas CyliHOCTh YeTIOBEKA.
B3anMocBsI3b conuaibHbIX B MPUPOAHBIX (DAKTOPOB B ABOIIONMH YesioBeKa. ColnalibHas M IPUPOJIHAS Cpeia, aJanTamus K
HEU YEJIOBEKA.
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YenoBeueckue pachl, UX pOACTBO U IIPOUCXOKICHHUC. YenoBek Kak CI[HHBIﬁ OMOJIOTrMYECKHI BHU. I[BI/I}KYHH/IC CHJIBI 1
9TaIlbl S9BOJIFOITUH YCJIOBCKA: I[p@BHGfIIHHC, APCBHUC 1 COBPCMCHHBIC JIFOAU, CTAHOBJICHUC Yenoseka Pa3yMHOTIO. YenoBek Kak

XKUTEIb OUochepsl U €ro BIUSHUE HA IPUPOY 3EMITH.

ba3oBblii ypoBeHb

IloBbIlIEHHBIH YPOBEHD

Yyammuecst JOIKHBI 3HATH

CymHoCTh OMOJIOrMYECKUX MPOIIeccoB: (POPMUPOBAHUE
npucnocoOiIeHHoCTH. Brmasn

Briparomuxcs YUYCHBIX U pa3BUTUC OMOJIOTHYECKOMH HAayKH.
BI/IOJ'IOFI/IIIGCKYIO TEPMHUHOJIOTUIO U CUMBOJIUKY.

@DaxTOpHl, CBUAETEIBCTBYIOIINE O IPOUCXO0KICHUH YEIOBEKA OT
KUBOTHOI'O: CPABHUTEIILHO aHATOMUYECKUE.
HMOPHOIOrHYECKHE, TaCOHTOJIOrHUeCKUe. [IBIKYIINE CUITbI
aHTpOIIOTeHe3a: OMOJIOTHYECKUE U COIUANIbHBIC. DTaIlbI
aHTPOIIOreHe3a: APEBHENIINE JPEBHUE, IEPBbIE COBPEMEHHbIE
mroau. Pacel, X kpaTkast XapakTepUCTHUKA.

VYyamuecs

AOJIKHBI YMETDH

OnwuceBaTh 0COOCHHOCTH BOIONNY YeioBeKa. Onpenensrs no
MOJIEJISIM M PUCYHKaM pachl YeJIOBEKa.

OOBACHATH MPOUCXOKACHUE YeToBeKa. [lenaTh BBIBOIBI O
YKUBOTHOM TIPOMCXOKJIEHUH yenoBeka. Oco3HaTh, KaK B
9BOJIIOLIMHM YeJIOBEKa AEMCTBYIOT OOIIME 3aKOHBI PAa3BUTHS
*u3HU. Mcronb30BaTh TEOPUIO aHTPOIIOTEHE3A IS
JI0Ka3aTelbCTBAa AHTUHAYYHOM CYIIHOCTb pacu3Ma.
XapakTepHu30BaTh 3TAlbl AHTPOIIOTEHE3a, €ro OMOJIOrMYECKUE U
coluayibHble (PaKTOPHI.

TepMI/IHH U NIOHATUA, HAl KOTOPBIMU HAAO paGOTaTB

Amntponorenes. Paca. buoconmanbHas CylHoCTh Y€I0BeKa.

ABcrpanonutek. Axanarpor. [laneoantpon. Heoanrpon.
KpomanboHer

9. OcHoBbI k00T (13 4)
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DKoo — HayKa O B3aUMOCBA34X OPTaHU3MOB C Opr}KaIOH_ICﬁ cpeﬂoﬁ. Cpezla - HICTOYHHK BCUICCTB, SOHCPIruu U
I/IH(I)OpMaHHH. Cpemﬂ »KM3HU Ha 3eMIIc: BOJHAasd, HA3CMHO — BO3AYIIHAs, IIOYBCHHAA, OPIraHU3MBbI KdK CpCaa obuTanus.

DKojoruveckre GakTopsl Cpebl: A0NOTHYECKUE, OMOTHYECKHE, aHTpororeHHbIe. OCHOBHBIC 3aKOHOMEPHOCTH JICHCTBHUS
(baKTOpOB Cpe/ibl HA OPTAHU3MBI.

[IprcnocoO0aeHHOCTh OPTaHU3MOB K JEHCTBHUIO OTJENIBHBIX (DAKTOPOB Cpelibl (Ha MpUMepe TeMIIepaTyphbl WK
BJIQKHOCTH ): SKOJIOTMUECKUE TPYMIIBI U )KU3HEHHbIE (POPMBI OPraHU3MOB; CYTOYHBIE U CE30HHBIC PUTMBI KU3HEIEATEIbHOCTH
Oopranu3moB. buoTuueckue cBS3M B mpupoe. DKoIorndeckoe 6nopazHoodpasue Ha 3emiie U ero 3HaueHue.

OCHOBHBIE OHATHUSA YKOJOTUH NOMYIAnni. OCHOBHBIE XapAKTEPUCTUKHU NOMYJIALMHU: POKIAEMOCTh, BBDKMBAEMOCTb,
YUCJIEHHOCTD; INIOTHOCTh, BO3PACTHAS U MOJIOBAS CTPYKTYpa, QYHKIMOHUPOBAHUE B IPUPOJIE.

I[I/IHaMI/IKa YHCJICHHOCTH HOHYJIHIIPIIZ B IIPUPOAHBIX COO6HICCTBaX. buoTtnyeckue cBs3u B peryjsiouu 4YuCJICHHOCTH.

[Tonstue o GuoleHo3e, ONOTEoIeHO3€e, FKOCHCTEME. bHoreoneHo3 kak OMoCUCTEMAa U KaK 9KOCUCTEMA, €ro
KOMITOHEHThI: OMOT€HHBIE AJIEMEHTBI, IPOYIIEHThI, KOHCYMEHTBI, pelylIeHThl. KpyroBopoT BeliecTB U MOTOK IHEPTUHU KaK
OCHOBa yCTOMUMBOCTHU. PoJib pa3HO0Opa3us BUIOB B YCTOMYMBOCTH OMOT€OIIEHO3A.

Pa3BuTHe 1 cMeHa OMOTeOIIeHO30B. Y CTOMYUBBIC U HEYCTOHYNBBIC OMOTeo1eHO3bI. [IoHsITHE 0 CyKIIeCCHH KaK IpoIiecce
Pa3BUTHS COOOIIECTB OT HEYCTOMUYMBBIX K YCTOMYMBBIM (HA MPUMEPE BOCCTAHOBJICHUS Jieca Ha MECTE rapy WU TaIlHH).
Pa3noobpa3ue Ha3eMHBIX M BOJHBIX DKOCHCTEM. ECTECTBEHHBIC U HCKYCCTBEHHBIE OMOTEOIIeHO3bI. MI3MeHeH s B DKOCHCTeMaX
T10JT BJIUSIHUEM JIESITEIIbHOCTH YEJI0BEKA.

buocdepa kak rmodansHas skocucrema. Yuenue B.W. Bepuaackoro o posu )KUBOro BeecTsa B mpeoOpa3oBaHUH
BEPXHHUX CJIO0EB 3eMJI. bHOIOrn4eckuii KpyroBOpoT BEIIECTB U MOTOK dHEpruu B buochepe. Posb Guonoruueckoro
pazHoo0pasusi B YCTOMYMBOM Pa3BUTHUU OHOC(EPHI.

DKOJIOTHSI KaK Hay4YHas OCHOBA PAIMOHAIBHOTO HCITOJIB30BAHMUS MTPUPOIBI M BBIX0JIA U3 TIIO0ATBHBIX IKOJIOTHYCCKUX
KpU3HUCOB. POJb OMOIOTHYECKOTO U HKOJIOTHYECKOTO 00pa30BaHus, POJIb IKOJIOTHIECKON KYJIbTYphl YEJIOBEKA B PEIICHUN
po0IEeMbI YCTOMUHUBOTO PA3BUTHS MPUPOIBI U OOIIECTBA.
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ba3oBblii ypoBeHb

JlabopaTtopHnasi pab6ora. OreHKa CAHUTAPHO-TUTUEHUYECKOTO KauecTBa paboyero Mecra.

IloBbIlIEHHBIH YPOBEHD

Yyammuecst JOIKHBI 3HATH

OcHoBHbIE 2K0JI0OTHYeCKUE (PaKTOphl U UX Kiaccupukanus. Lenu
MUTaHUS.

XapakTtep MpHucIocoOIeHUI OPraHU3MOB K pa3IMYHbIM
sKostorudeckuM dakropam. Dotonepuoausm. Criocoos!
CaMOPEryJISIIINYA OMOJIOTUIECKUX CUCTeM. [[pUYHHBI CMEHBI
ouoreorieHo30B. CTpykTypa U (yHKIIMH OHOT€OIIEHO30B

Yuyamuecs J0JKHBI YMCTb

[Tosb30BaTHCST 3KOJTOTUYECKON TEPMUHOJIOTHEN. XapaKTEpHU30BaTh
9KOJIOTUYECKHE GaKTOPBI U CpeIbl )KU3HU. [[pUBOAUTH MpUMEpHI
OuoreoreHo30B. CocTaBiieHUE [eNU [TUTAHU.

PackpbITh 3aKOHOMEPHOCTH €M CTBUS HKOJIOTMUECKUX (PaKTOPOB
B nipupope. OOBACHSTh, TOYEMY OOJIBIIMHCTBO HOMYJISALMNA U3
rofia B rOJl COXPaHSAIOT IPUMEPHO MMOCTOSIHHYIO YUCIIEHHOCTb.
Jloka3bIBaTh MPEUMYILECTBO MHOI000pa3Hsl BUJOB B IPUPOAHBIX
skocuctemMax. OCO3HATh CyTh OCHOBHBIX 3aKOHOB YCTOMYHMBOCTH
KHUBOU NMpUpoAbI U «paBuiia 10 mpoIrieHToB»

TepMUHBI U MOHATHS, HaJl KOTOPBIMU Ha/l0 paboTaTh

Cpenpl xxu3HH. DKonorudeckue Gaxtopsl. buoreHos.
buoreornienos. buocdepa. Dxocucrema. buonornueckuii
KpyroBopoT BemiecTB. [Iuienas nems. DKOJIOTHS.

CMmeHa GMOreoreH030B. 3aKOH ONTUMYMa. 3aKOH 3KOJOTMYECKON
WHIWBUYAITbHOCTH BUIOB. 3aKOH OTPaHUYHMBAIONIETO (haKkTopa.
3aKoH He3aBUCUMOCTH (akTopoB. CpenooOpazoBareny.
Tpoduueckuii ypoenb. Cykueccus. Uucnennocts. [110THOCTD

10.3akar0uenue (2 4)
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buonorunyeckoe paznooOpasre U ero 3Haue€HUE B KU3HU Hallel iaHeTsl. Coxpanenust OnopaznooOpaszus. 3HaUeHHe
OMOJIOTUYECKUX U DKOJIOTMUECKUX 3HAHUH JIs1 TPAKTUUYECKON A TEIbHOCTH.

PecypcHoe oOecnieyenune padoueil mporpamMMbl

v' TexHH4YeCKHe CPeACTBA 00yYeHHs:
1. TeneBuzop
2. MyJnbTUMEIUUHBIN TPOCKTOP
3. DKpaH NMPOEKIIMOHHBIHI

4. Bugeomaruutoon
5. DVD-mneep

v TlocoOust 1Jist y4UTEs:

1. Ilonomapena 1.H., YepnoaH.M. «OcHOBBI 00111e#1 OMosioruu. 9 kinaccey: Metoandeckoe nocooue AJjist yauTens. —
M.: Bentana-I'pad, 2008;

2. TIporpamma mo 6uonoruu aBropos U.H. [Tonomapesa, H.M. Yepnosa (IIpuponosenenue. buonorus. Dxonorus 5 —
11 knacc: mporpammel. - M.: Benrana- I'pad, 2010. — 176 c. )
3. Koznosa T.A., Kyumenko B.C. buonorus B Tabnuuax. 6-11 kmaccsl: CnpaBounoe nocodue/ ABT. —coc. T.A.
Ko3snoga, B.C. Kyumenko.-4-e uzn., crepeorurn. — M.: JIpoda, 2002. -240 c.
4. 3asu P.I'. u np. buonorus mjist abutypueHTOB: BOMPOCHI, OTBETHI, TecThl, 3aaaun/ P.I". 3asm u ap.- Mu.: OO0
«¥Onumpeccy, 2003.-736 c.
5. T'onuapos O.B. I'enetuka. 3agauu. — Capatos: JIuueii, 2008.- 352 c.
6. 3aHumaTtenbHas OMOJIOTHS HA YPOKaX M BHEKIIACCHBIX MeponpusaTusx. 6-9 kiaccel/ aBT.-coc. FO.B. llepbaxona, 1.C.
Ko3snoga.- 2-e uzn., crepeorun. —M.: I'mo6yc, 2010. -208 c.
7. buonorus: cioBapb-CIPaBOYHUK TSI MIKOJLHUKOB, a0UTYpUEHTOB U yuuteneit/ aBT.- coc. [.1. Jlepuep- M.: «5 3a
3HaHuA», 2006.- 208 c.
8. B.C. Poxuos, A.B. Tepemos, I'.1. JIepuep, C.b. Tpodumon ['ocynapcTBeHHass HTOTOBasi aTTeCTalMs BHITYCKHUKOB 9
KJ1accoB B HOBOM opme. bruonorus. 2010/ ®UIINA. — M.: «Muatennekt-Lentpy», 2010. — 144c.
IMocoOus st yyammxces:

19



1. ITonomapena M.H. buonorus: 9 kmacc: YueOHuUK s yqamuxcst  001ieo0pazoBaTenbHbIX yupexaeHui / N.H.
[Tonomapesa, O.A. Kopuunosa, H.M. Uepnosa; non pen. npod. N.H. IlonomapeBoii. — 4-e uz ., ucnp. — M.

BenTana — I'pad, 2009.

2. 3aHuMarenbHble MaTepuaibl U (hakThl 1O 00IIei OMOIOruU B BOIIpOcax U oTBeTax. 5-11 kimaccel/ aBT.-coc.

M.M. bonnapyk, H.B. KoBbimuna. — Bonrorpaa: Yuurens, 2007.- 174 c.
v' Meguapecypchl:
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

oghkwbdrE

KaJIeH)]apHO — TEMATHYCCKOEC IIVIAHUPOBAHUE

Ha3zBanue pa3nena, rema JueMeHTHI conepxanusa | Koa- Tun ypoka dopma
ypoKa. BO YpPOKa
Tun ypoka 4acos

CpencrBa
o0yueHwusl.
HNudopmanuon
HOe
CONPOBOK/IEHHU
e

Jara
no paxr
IJIAH
Yy

1. Beeoenue 6 ocnoswl oowei ouonocuu (4 u)
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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/

buonorus- Hayka o )KuBOM buonorus- Hayka o Ypok becena Ta6muma»Komm
MHpE. KuBOU mpupoxe. Poib aKTyaJln3aluu JIEKC
OHMOJIOTUH B MPAKTUYECKOM 3HAaHUU U OHOJOTUYECKIX
§1, sonpocwt 1 - 3 JEeSATETbHOCTH JIFOACH. yMEHUH HAYK»
MeTo1b1 U3y4eHHUs! )KUBBIX
00BEKTOB: OMOIOTHUECKUN
9KCIIEPUMEHT,
HaOJIONEHNE, OINMCAaHHUE U
u3MepeHue
OMOJIOTUYECKHX O0BEKTOB
OO01111€e CBOICTBA KUBBIX OTINYHUTENBHEIE KomOunup. becena MynbTUMeUiH
OpraHU3MOB. 0COOEHHOCTH >KHBBIX YpOK ast Ipe3CHTANS
OpPraHU3MOB OT HEKHBBIX «CBoiicTBa
$ 2, 3anoanume mabauyy TEJ: KJIETOYHOE CTPOEHHUE, YKUBBIX
0oOMeH BeIIeCTB U OpPTaHU3MOBY
MpeBpaIlCHUE YHEPTUH,
pa3apakuMOCTb.
I'omeocras, pocr,
pasBuTHE,
BOCITPOM3BEICHUE,
JBUKECHHE, aIanTalusl.
DBOJTIOIIHSL.
Mmuoroo6pasue GpopM KUBBIX | YPOBHH OpraHU3alluu KomO6unwmp. becena Tabnuna
OpTaHU3MOB. KUBOU MTPUPOJIBI. YPOK «
$ 3, eonpocwi 1-3 MHorooOpasue KHUBBIX MHoroo0pasue
opranusmoB. Kparkas (hopM KHBBIX
XapaKTepUCTHKA OpPTaHH3MOBY
€CTECTBEHHOU CHCTEMBI
KJIacCU(UKALIUN YKUBBIX
opranu3moB. [{apcTBa
YKUBOU ITPUPOJBL.
buonoruueckoe paznooOpasue | buonoruueckoe Kom6unump. OKCKypcust broknor,
BOKPYT Hac. pa3zHooOpa3ue Kak OCHOBA YpOK «buonoruyec | kapangam .
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Omuem no sxckypcuu, c. 11 -12

YCTOWYHUBOCTH OHOChEPHI
Y KaK pe3yJibTar
sBooninu. CobiroieHne
MIPaBWJI TTOBE/ICHUS B
OKpYy>Karolleu cpene,
OepeKHOT0 OTHOIICHHSI K
OMOJIOTHYECKUM
00BEKTaM, X OXPaHa.

Koe
pa3Hoobpaszu

€ BOKpYT
Hac»

2. Ocno

6bl yueHnus o Kiemke (10u)

[{uTonorus- Hayka o KJIETKeE.
MHoroo6pasue KIeTOoK.

4

W3 ucropun nuronoruu.
Kierounoe crpoenue
OpPraHU3MOB KakK
JI0Ka3aTeNbCTBO UX
POJICTBA, €IUHCTBA )KUBOU
npuposl. Knerka-
OCHOBHAs CTPYKTypHas U

(GyHKIMOHATBHAS SMHALA

opranu3MoB. Knerka kak
ouocucrtema.
PazHoo6pasue kieTok
YKUBOU ITPUPOJBL.
DyKapHOThI U
MPOKAPHOTHI.
OnHOKIIETOUHBIE U
MHOTOKJIETOYHBIE
opranusMmsl. CBoiicTBa
KIICTKH.

1

KomOunup.
YPpOK

becena c
3JIeMEHTaMU
pacckaza

Taomuubp»CTpo
€HUE KJIICTKH,
«Pa3zHoobOpazue
KIICTOK»

XMUMHYECKUU COCTaB KJIETKH.
$3, sonpocwr 1- 3

OOITHOCTh XHUM. COCTaBa
kietku. Heopranmueckne
(BoJla 1 MUHEpAIbHbBIE
COJIM) U OpraHUYEecKue
BemecTBa (OENKH, KUPBHI,

NHM wu nieps.
3aKp.

becena ¢
DJIEMCHTAMHU
pacckasa

Tabnuua-cxema
XHUM. COCTaBa
KJIETKU
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YTJIEBO/BI, HyKJIEHHOBBIE
kucnoThl). [lonnmepst,
MOHOMEDpBI.

benku u HyKJIEMHOBBIE Opranuydeckue BelecTBa, NHM wu neps. Pacckas Mogens JHK,
KHUCIIOTHI. UX pOJIb B OpraHu3Me. 3aKp. Tabiuia
s6 benku, aMMHOKHUCIIOTHI. «CtpoeHue
Crpykrypa u QpyHKIIUH Oenka»
OEJIKOB B KIIETKE.
DepMEHTHI, UX POJIb.
HyknenHnoBbie KUCHOTHI:
JHK u PHK, #nx
CTPYKTypa U (pyHKITUH.
Pemmkanus.
CrtpoeHue KIeTKH. CtpoeHue KIeTKH. Komb6unup. becena Tabmuub»CTpo
s7 MembpaHa KJIeTKH. YpOK €HUE KIETKH,
Hutorutazma. Ctpoenue u Tabmuna
¢bynakuu sapa. Turbt «Bupyce»
KJICTOK: TIPOKapUOTHI,
9YKapHOThl. Bupycsl-
HEKJIETOYHBIE (DOPMBI.
Hapymienust B ctpoeHuu u
(YHKIIMOHUPOBAHUH
KJIETOK — OJIHa U3 NPUYUH
3a00JIeBaHU OPTaHU3MOB.
Opranou bl KJIIETKU U UX Membpannsie (OI1C, Ypok koM. Jlab. pab. Ne | Tabmuub»Ctpo
byHKINN. KomIuiekc "ok, PUMEHEHUS 1 eHHe
$8 JIN30COMBI, MUTOXOH/JIPUH, 3VYH. «CpasHenue | paCTUTEIBHOU
TUTACTH/IBI) U cmpoenus KJIETKH,
HeMeMOpaHHbIe K11emoK Crpoenue
(pubocoma, KIIETOUHBIH pacmeHuli, YKUBOTHOM
[IEHTP) OPTaHOMIBI. HCUBOMHBIX, | KIETKI,
OCOOEHHOCTH CTPOEHUS bakxmepuiiy «Pa3Hoobpasue
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pacTUTENBHOM, )KUBOTHOM,
OaKkTepuaIbHOU KIIETOK.
OIHOKJIETOYHBIC U
MHOTOKJICTOUYHBIC
OpraHU3MBI.

Jlab. pao.
No2
«H3yuenue
K1emoxK
baxmeputly

KJIE€TOK»

10.

OOMEH BELLECTB U
IpeBpaIcHIe YHEPIHH.

9

OOMeH BemecTB U
MIpeBpalIeHIe SHEPTUU-
OCHOBa
KHU3HEJCATEIIbHOCTH
KJIETKU. AHA0OIM3M
(accummtsIIs) 1
KaTaboIn3M
(muccuMuIIsIIMs ). DHEPTUs
kieTku. ATO.

NHM wu nieps.

3aKp.

becena ¢
3JIEMEHTAMHU
pacckasa

Tabmuna
«MeTta0oym3M»

11.

buocunTe3 OEIKOB B )KUBOU

KIICTKCE.

$§10

ITonsTHE 0 OMOCHUHTESE.
I'en- ygactok JTHK.
I'eneTnyeckuu Ko, ero
CBOIicTBa.DTallbl CHHTE3a
OejIKa B KJIETKE:
TPAHCKPUIILIUS,
TPaHCIISIUSL.

NHM u nieps.

3aKp.

Ypok -
JICKOUA

Tabnuua
«buocunres
Oenka»

12.

buocunres yrineBoioB-
dboTocunTe3.

§11

[Tutanue. Paznuuus
OPTraHU3MOB I10 CIIOCO0Y
nutanus. [ToHsTre o
¢dotocunTese. Ponb
MMUTMEHTa XJIOpoduLa.
CaeroBast U TEMHOBasI
(a3l poToCHHTE3A.
3HavyeHue pOTOCHUHTE3A.
Kocmuueckas poiib
3€JICHbIX PACTCHHH.

KomOunmp.
YPOK

becena ¢
JJIEMEHTAMU
pacckasa

Tabnuna
«DOTOCUHTESY,
«Tunet
UTaHU,
noptpet K.A.
Tumupssesa

13.

O0ecrieueHne KIETKHA
DHEPruen.

IToHsaTue o KIETOYHOM
neixannu. O0ecrneueHne

KomOunup.
YPOK

MynbTUMEUIH
asl IPEe3eHTaLUs
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§12, noocomosumucs k
3auemy

KJIETKH SHEpTrUeu B
MpoIIeCcCe JIbIXaHMUSI.
buonornueckoe
OKHCJICHHE. DTallbl
OMOJIOrMYECKOI0
OKHCJICHMSI:
MOJATrOTOBUTEIbHBIH,
HETIOJIHOE
OE3KHUCIIOPOTHOE
pacIierieHue, MOJIHOEe
KHCJIOPOJTHOE
pacuierieHue. I muKkonms.

«buonornuecko
€ OKHUCIIEHHUE

14. | 3auer o Teme «OCHOBBI CogepxaHue BCeil TEMBI. 1 Ypoxk VYpok-3auer | TectoBbie
YUEHHS O KIIETKE KOHTPOJISI U 3a/1aHus,
OILICHKH OHOJIOTHYECKHEe
3HAHUU 3a/1a4n
Pazmnoscenue u unougudyanvnoe pazgumue opeanuimos (onmozenes) (5 u)
15. | Tunsl pa3MHOKEHUS Pasmuoxenwue. [TonoBoe u | 1 Ypok Ypok
OpTaHU3MOB. Oecrosioe pa3MHOKEHHE. aKTyalIM3aldd | B3auMooOyde
s13 becnionoe pazmHoxkeHME- 3HAaHUU U HUs
JpeBHEUINH crnocod yMEHUN
pa3MHoOkeHus. Buabl
0ecroJIor0 pa3MHOKECHUS:
JIeTICHUE KIETKU, MUTO3,
MMOYKOBaHUE, JCIICHHUE
Tena, CopooOpa3oBaHuUe.
CmeHa MoKOJICHUI.
BereraTtuBnoe
pPa3MHOKEHHE.
16. | Jencuue KiaeTKU. MUTO3. ITonsTue o meneHun 1 KomOunwmp. Tabmuma
§14 KJIETKH. [[eneHne KiIeTku — YpOK «Mwuto3sy,
OCHOBA Pa3MHOKEHUSI, MHUKPOCKOIIHI,
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pocTa 1 pa3BUTHUSA
Opranu3moB. JleneHue
KJIETKHU 3YKapHUOT.
buonornueckuii cMbIc U
3HaueHue Muto3a. dassl
MuTO3a. JleneHue KIeTKu
npokapuot. Knetounslii
UK.

MHUKpOIpenapar
BI JICIISIIUXCS
KJICTOK
pacTeHus

17.

O6pa3oBaHue MOJIOBBIX
KJIETOK. Melo3.

§15

Ha6op xpoMmocom B
kietke. Comaruueckue
kietku. [lonoBeie KneTKw,
CTpOEHHUE U UX (QYHKIIHH.
JurionaHas u
rariouHas KIEeTKa.
Meii03, €ro CyIIHOCTb.
Penykuusd. I'omonornyunsie
xpomocomsl. [lepBoe u
BTOPOE JICIICHUE MEN03a.
Kpoccunrosep.
Orm1010TBOpEHHE, €T0
OMoJIOrnYecKoe 3HaUCHHE.
O6pa3zoBaHue MOJIOBBIX
KJIETOK ( raMeToreHes).

NHM wu neps.
3aKp.

Pacckas ¢
3JIEMEHTAMHU
Oecennl

Tabnuia
«Melo3»

18.

NuauBunyanbHOE pa3BUTHE
OpraHu3Ma — OHTOT'€HE3.

16, c. 58 -59

Pocr n paszButne
opranu3mMoB. OHTOreHe3,
€ro 3Tallbl.
OMOpHOHANBHBIN MEPUoJ
OHTOT€HE3a U
MOCTAMOPHOHAIBHBIN
nepuoj. Biustaue
(akTOpOB Cpebl U
BpEAHBIX NMPUBBIYEK HA
OHTOT'€HE3 UEJIOBEKA.

NHM wu nieps.
3aKp.

Pacckas ¢
3JeMeHTaMH
oecenbl

Tabnuna
«HauBuayabH
0€ pa3BUTHE
XopoBBIX (Ha
npumMepe
JIAHIIETHUKA)
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19.

3aueT o Teme «Pa3zMHOXeHHE
nu I/IHI[I/IBI/II[yaJIbHOC paSBI/ITI/Ie
OpPraHU3MOBY

ConeprkaHue BCE TEMBI.

Ypok
KOHTPOJISL U
OLICHKH
3HAHUI

0C3

Kaprtouku ¢
OMOJIOTHYECKUM
U TEPMHUHAMH,
OMOJIOTHYECKHE
3a/1a4u, TECT

4. OcHoebl yuenusn o nacieocmeenHocmu u usmenuueocmu (11u)

o.

20. | Hayka reneruka. 13 ucropuu ['eneruka — Hayka o 1 NHM wu neps. Ypoxk — MynsTumMeguiiH
pa3BuTHs TeHEeTUKU. OCHOBHBIE | 3aKOHOMEPHOCTAX 3aKp. JICKLIUS ast Mpe3eHTalns
MOHSITHUS TEHETUKH. HACJIEICTBEHHOCTU U «Ucropus

W3MEHYUBOCTH.. pa3BHTHSA

[Ipenucropus reHETUKH. TEeHETUKU
$17, 18 OCHOBHBIC TIOHSTHS:

HACJIEICTBEHHOCTD U

W3MEHYHUBOCTh —CBOKCTBA

OpPraHHU3MOB, I'€H,

TeHOTHII, (CHOTHII,

aIIENbHBIE TEHBI,

TOMO3UTOTHI,

TETEPO3UTOTHI .

3aKOHOMEPHOCTH

W3MEHYUBOCTH

OpraHU3MOB.

21. | I'eHeTnuecKue ONBITHI Mertonrbl B 1 KomO6unwmp. Pacckas Tabmuma

I'. Mennens. nccneaoBanusx . YPOK «MoHorubpux
Mennens oe
(rubpugonornyeckuit CKpELIMBaHUEY,

§19, 6onpocwl 1 -4 Meron). CkpeliuBaHHe. noptpert I'.
I'uGpua.MonorubpunHoe Mennens

ckpemuBanue. HemomHoe
JIOMAHUpPOBaHUE. 3aKOH
eanMHOo00pa3us, 3aKOH
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pacemienus. ['unoresa
YHUCTOTHI T'aMeT.
PenieccuBHbIe U
JIOMUHAHTHBIC PU3HAKH.

22.

JluruOpuHOE CKpEIIBaHUE.

$20, 3a0auu 6 mempaou

JlurubpugHnoe
cKkpemuBaHue. Tperuit
3ak0H Meunes.
MexaHu3M HaclIeIOBaHUS
MPU3HAKOB IIPU
JUTUOPUIHOM
CKpEIIMBaHUH.
AHanuzupyroiiee
CKpEIIIMBaHUE.

KomOunmp.
YPOK

Pacckas ¢
3JIEMEHTAMHU
Oecennl

Tabnuma
«durubpumnoe
CKPCIIMBAHUE)»

23.

CueruieHHOe HaclIeOBaHUe
ICHOB U KPOCCHHTOBED.

§21

Pacnionosxenue reHos: B
OJIHOM XpOMOCOME, B
Pa3HBIX XPOMOCOMAX.
JInHerHoe pacronoxeHue
I€HOB. 3aKOH
CLEIJICHHOTO
Haclea0BaHUs
T. Moprana. I'pynmna
CLEIUICHUS.
Kpoccunrosep.

KomOunup.
YPOK

Pacckas ¢
3JIEMEHTAMU
oecenbl

IToptper T
Moprana,

24.

B3aumoaelicTBre T€HOB U UX
MHOKECTBEHHOE JIEHWCTBUE.

§22

[TonsiTue o rene. I'eHsl u
XpOMOCOMBI. THIIBI
BJIMSIHUSI T€HOB.
[Tonumepus.
[Tneiiorponus. YcioBus
MPOSIBJIICHUS [TPU3HAKOB.
I'enoTunnueckas cpena.

NHM wu nieps.

3aKp.

Pacckas

VYVueOHUuK

25.

Omnpenenenue nosna.
Hacnenosanue npusHakoB,
CLIEIIJIEHHBIX C IIOJIOM.

X-XpOoMOCOMBl, Y-
XPOMOCOMBI, ayTOCOMBI.
Kapuorun. Mexanusm

NHM wu nieps.

3aKp.

Pacckasz

Tabmuma
«['enetnka
oJia
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OIIPECACIICHUS I10J1a.

$23 HacnenoBanue npusHakos,
CIETJIEHHBIX C MOJIOM.

26. | HacnencrBennas V3MEeHYNBOCTH- CBOMCTBO KomO6unwmp. Pacckaz ¢ Tabnuma
U3MEHYUBOCTb. OpraHHU3MOB. YpOK anementamu | «Hacnenctenn
$24 HacnencreenHas occenpl as

W3MEHYUBOCTb. U3MEHYUBOCTb.
Tune! HacnenCTBEHHOMI THomummounusy
W3MEHUYUBOCTH:

KOMOWHATHBHAS U

MyTanuoHHas. Myranuu.

Myrtarensl. 3aKOH

TOMOJIOTHYECKUX PSIOB

H.1. BaBunosa.

27. | Twunbl N3MECHYMBOCTH. MoaudukanroHHas KomOunmp. Jlab. pabd. KomnatHbIC

$25, coobwenus W3MEHUYUBOCTD YPOK Ne3«Bvisignen | pacTeHus,
(HeHaceIcTBeHHA ), € ue JIUCThS
xapakrepuctuku. Hopma uzMeHyueocm | pacTeHUU
peaKIMu: MIUPOoKas, y3Kasl. uy OJTHOTO BU/IA
Moaudukarum. opeanusmosy | (0epesbl),
OHnTtoreneTnueckas repbapuu,
W3MEHYHBOCTh UHCTPYKTUBHBIC
(Bo3pacTHas). KapTOYKU

28. | HacnencrBennsle 00Je3HM, ['pynnel HacIeACTBEHHBIX Kom6unmp. Ypok — MynbsTUMEUIH
CLIETIJICHHBIE C TI0JIOM. Oone3Hel: 6osesHu, YpOK JEKIHS ast Ipe3eHTalus
$26 CBSA3aHHBIE C MyTallUAMHU «HacnencrseHH

IeHOB; 00JIe3HHU,
CBSI3aHHBIC C MYTallUSIMHU
xpomocoM. ['eHHbIe
00JIe3HU: TAILTOHU3M,
reMopuIns.
XpOMOCOMHBIE 0OJIE3HHU:
6one3np JlayHa.

ple 0OJIE3HU»
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Jnarnoctuka
3a00JIeBaHU. 3HAYCHHE
TE€HETHKH B MEIUIINHE U
3JIpaBOOXPAHCHUM.

29. | O600mEeHue n ConeprxkaHue BCE TEMBI. Ypok Becena [ToaroroBurscs
cUCcTeMaTH3alus 3HaHUH 10 o0o011eHne u K 3a4eTy
TeMe «OCHOBBI yUEHHUS O cucTemarusaig
HACJIEACTBEHHOCTH U WU 3HAHUI
U3MEHYUBOCTH»

30. | 3ager mo Teme «OCHOBBI Copnepxanue Bceld Tembl. | 1 Ypok Ypok Kaprouku-
YYEHHS O HACJIEACTBEHHOCTH U KOHTPOJISI U 3aIIUThHI 3aIaHUS
U3MEHYUBOCTH» OILICHKH 3HAHUU

3HAHUU
5.0cHo6bl cenekyuu pacmenuil, HcueOMHBIX U MUKPOOP2AHU3MO6 (5 4)
31. | 'emeTnyeckue OCHOBEI N3 ncropuu cenexmuu. 1 NHM u nieps. Pacckas ¢ Tabnuua —
CEJICKIIUU OPTaHU3MOB. Cenekiust Kak HayKa. 3aKp. dJEMEHTAMHU | CXeMa «METO/Ibl
3amauu U METObl Oecepl CEJIEKLIUN
$27 CEJICKITUH.
HckyccTBeHHbIH 0TOOD,
ruOpuaAn3aIysl, MyTareHes.
[Tonurmonaus.

32. | OcoOEeHHOCTH CENEeKINH Y OcobenHocTr 1 WHM u nepB. | Pacckas ¢ Tabmuna

pacTeHUH. KYJIbTYPHBIX PaCT€HUM. 3aKp. snementamu | «Copra u
MeTtonsl ceneknuu Oecennl TUOPUIBI

$28 pacTeHuil: rubpuanzanus KYJIBTYPHBIX
u otoop. [omummonaus. pacTeHuin»,
Joctrxenus KOJUICKIIUU
CEJICKIIMOHEPOB CTPaHHI, CEMSsIH,
obnactu. [Ipumenenue pacreyaTka o
3HAaHUH O JOCTHKEHHUSIX
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HaCJIEICTBEHHOCTU U CEJIEKIIIOHEPOB
U3MEHYHUBOCTH, Kuposckon
HMCKYCCTBEHHOM OTOOpE obsactu

IIPU BBIBEJICHUU HOBBIX

COpPTOB PaCTEHHIA.

33. | Llentpsl MHOTOOOpa3us U Uccnenosanus H.U. Kombunwup. Ypok- [optper H.N.
MPOUCXOXKICHUS KyabTypHbIX | BaBunoBa. Yuenue H.U. YpOK skcnenuuus | BaBuiiosa,
pacTeHuil. BasuiioBa o neHTpax TadymIa
$29 MHOT'000pa3us u «IleHTpHI

IIPOUCXOXKACHHUS IIPOUCXOXKACHUS
KYJIbTYPHBIX PACTCHHIA. KYJIbTYPHBIX
pacTeHuin»

34. | OcoOeHHOCTH CeNIeKLUU Lenu cenexuuu KomOunup. Pacckas ¢ MynsTuMenitH
KUBOTHBIX. XKUBOTHBIX. MicTOpHs YPpOK JJIEMEHTaMHU | asl IPe3eHTaus

OJIOMAIlIHUBAHUS. Oecenbl «Cenekuus
$30 Mertobl ceneKknuu YKUBOTHBIX)
KUBOTHBIX: THOpUAU3AIIHS
(MHOpUAMHT U
ayTOpPHUIMHT) U 0TOOP
(MaccoBbIif U
WH/IMBUYaJIbHBIN).
CoBpeMeHHbBIE METO/IbI
CEJIEKIINH KUBOTHBIX
(MCKyCCTBEHHOE
OCEMEHEHHUE,
KJIOHUPOBAHHUE).
[IpuMeHeHue 3HAHUH O
HaCJIEICTBEHHOCTU U
U3MEHUUBOCTH,
HCKYCCTBEHHOM OTOOpE
IIPU BBIBEJICHUU HOBBIX
MIOPOJ1 )KUBOTHBIX.
35. | OcHOBHbBIE HaNpaBJICHUs 3HaueHUE CEeNeKUUN NHM u neps. | Pacckas ¢ MynbTUMEIUIH
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CEJIEKIIMM MUKPOOPTaHU3MOB. | MUKPOOPTaHW3MOB IS 3aKp. JJIEeMEHTaMHU | as Mpe3eHTalus
pa3BuTHS C/X, Oecenbl «Muxkpobuosor
$31 MEIULIMHCKOM, Ul U ee
MUKPOOHOIOTHUECKON U 3Ha4YCHHE B
JIpYTUX oTpaciei HapOJAHOM
MIPOMBIIIIJICHHOCTH. XO3SUCTBEY
MeTtonr! cenexknuu
MHUKPOOPTaHU3MOB:
TeHHAasi UH)KEHEPUs,
KJIETOYHAsI MHXXCHEPUSI.
buorexnonorus.
HcnonwszoBanue rpudos,
OakTepuii B
OMOTEXHOJIOTHH.
6.Ilpoucxorcoenue x3cuznu u pazeumue op2aHuieckozo mupa (5u)

36. | IIpeacraBnenue o T'unoressl 1 NHM u niepB. | Pacckas Tabnuua
BO3HUKHOBCHUU KH3HH Ha MIPOUCXOXKIACHHUS KU3HU. 3aKp. «OBONIONHUA
3emiie B UCTOPUU Wnes abuorenesa u pPacTUTEIHHOTO
€CTECTBO3HAHMSI. Ouorenesza. 3HaueHUE Y ’KUBOTHOTO

$32, coobwenus pa6ort JI. ITactepa MUDPa», IOPTPET
JI. Tlactepa

37. | CoBpeMeHHEBIC MpeICcTaBleHusT | [ MImoTe3a MporCXOXKICHHUS IToptper A.H.

0 BO3HMKHOBEHHHU XU3HU Ha xu3Hu AWM. Onapuna. Omnapuna

3emite .
$33

Koanepsartsl.
XHUMHYECKHUH,
peAONOTOTUUECKHH,
OMOJIOTHYECKUHA U
COITMAIbHBIN 3TAIIEI
Pa3BUTHS KUBOK MaTEPHUH.
[Ipobnema qokazarenbCcTBa
COBPEMEHHOI TUIOTE3bI
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IIPOUCXOXKIACHUSA )KU3HU.

38. | 3navenue GoTocuHTE3a U [TosiBnneHNnEe NEepBUYHBIX WHM u neps. | Pacckas ¢ Tabnuua
OHOJIOTUYECKOT0 KPYrOBOPOTa | )KHUBBIX OPTaHU3MOB — 3aKp. JJIeMEHTaMu | « DBOJIOIUS
BEIIIECTB B PA3BUTHH KU3HHU. MPOTOOMOHTOB. Oecenbl PacTUTEIBHOTO

[Ipennomnaraemas U )KUBOTHOTO
$34 reTepoTpoPHOCTh MUY,

npoToOnoHTOB. Panee «CtpoeHnue

BO3HUKHOBEHHUE IPOKAPUOTUYEC

(dhoTocuHTE3a U OMOJIOT. KOU 1

KpyrOBOpOT BELLECTB. 9YKapUOTUYECKO

AdToTpodsr u 1 KIIETKH

reTepoTpodbl. DBOITIOLIHS

OT aHa’POOHOTO K

a’poOHOMY CIIOCO0y

JBIXaHUS, OT MPOKAPUOT K

JyKapuoTam.

Bo3HukHOBEHUE

o6rocdepsl.

39. | Dranbl pa3BUTHUS )KU3HH Ha N3meHeHue KUBOTHOTO U KomOunmp. Pacckas ¢ Tabnuua

3emuie. pacTUTETBLHOIO MHUpa B YpOK JJIEMEHTaMHU | «DBOJIOIHS

Karapxee, IpoTepo30¢, 6ecenbl pPacTUTENBHOTO
$35, cozoams npezenmayuio ajyie030e, Me3030¢, 1 )KHBOTHOTO
«Omanwvl pazeumus JHcu3Hu Ha | KaliHO30€. OCHOBHBIE MUpay,
3emnen YepThl

MIPUCIIOCOOICHHOCTH.

[losiBeHne yenoBeka.

Binsgaue yenoBeyeckon

JEeSITeTPHOCTH Ha TIPUPOLY

3emiu.

40. | IlpucnocoOUTENbHBIC YEPTHI OcHOBHBIE Kom6unmp. Ypok- broknor,
OpPraHU3MOB K Ha3€MHOMY MIPUCIIOCOOUTENIbHBIE YpOK 9KCKYPCUsL KapaH/al
00pazy KHU3HH. YepThl HA3EMHBIX «HcTtopus (otuer mo

pacteHuil. OBomonus KHUBOU 9KCKYpPCHUH)
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C.131-132

Ha3E€MHbBIX PACTCHMUIA.
OcBoenue cymu
KUBOTHBIMHU.
MHuoroo0pasue >KUBOTHBIX
— pe3ynbTaT HBOJIIOLIHH.
OcHoBHBIE
MPUCTIOCOOUTENbHbBIE
YEePThI JKUBOTHBIX K

Ha3eMHOMY 00pa3y >KHU3HH.

HPUPOJIBI
MECTHOTO
peruoHa»
(3KxcKypceus B
MBK
«IIpupona»)

Yuenue 06 r6onrwoyuu (11 u)

41.

Wnes passutus
OpraHUYeCKOro MHUpa B
OMOJIOrNH.

§36

[TosiBnenue uaeii 00
SBOJIIOIUHU. YUYeHHE 00
3BOJIIOLUN OPTaHUYECKOTO
mupa. [Ipenmoceuiku
yuenus Y. J[apBuHa.

Y. JapBuH —

OCHOBOIIOJIOKHUK YYCHUS
00 ABOJTIOIIHH.

1

NHM wu nieps.
3aKp.

Pacckas ¢
3JIEMEHTAMU
Oecennl

[TopTpetst
YUYEHBIX

42.

OcHOBHBIE TIOJIOKEHUS TEOPUH
Y. lapBrHa 00 3BOIOLNN
OpraHNYeCKOro MHpa.

§37

JapBuH —
OCHOBOIIOJIOKHHK
y4eHHus 00 HBOJIIOLINH, ET0
UCCIIeIOBAHMS.
HacneacTBeHHOCTS,
W3MEHUYUBOCTh, 0OpKOa 3a
CYIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOp —
JBYDKYIIIUE CHITBI
HBOJTIOIUH.
HckyccTBeHHBIN 0TOOD.
3HayeHue padot Y.
JapBuHa.

NHM wu nieps.
3aKp.

Pacckas ¢
3JIeMEHTaMH
Oecenbl

[Toptper U
[apsuHa,
Tabauna
«/IBrxymue
CHJIBI
SBOJIIOLIAN

43.

P C3YJIbTAThl 3BOJJIIOLUUA:

ITpucnocoOuTenbHbIE

KomOunmp.

Jlab. pab. Ne
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MHOT000pa3ue BUJI0B U 0COOEHHOCTH PAaCTCHHUH U YpOK 4«Buvissnenue
MPHUCTIOCOOTICHHOCTh YKUBOTHBIX. AJlanTalus. npucnocobnen
OpPraHU3MOB K Cpejie. Mmuoroo6pasue uiy
ajanranui. Op2aHU3MO8 K
3anucu 6 mempaou [IpucrmocoOUTETLHOCTH cpeoe
OpPraHU3MOB KakK obumanusy
pe3yNbTaT €CTECTBEHHOTO
orbopa. J{BrxKyIme CHIIbI
U pe3ysabTaT IBOJIIOIHH.
44. | Cospemennsle npenctasieHus | [lomymsuus kak KomOunmp. Paccka3s ¢ Tabnuna-cxema
00 HBOIIOIIMY OPTAaHUYECKOTO | DJIEMEHTapHas eAUHHIIA YpOK AIIeMEHTaMU «DakTopbl
MUpa. sBomtonuu. COBpeMEHHbIE oecenbl SBOJIOLIUN
MpeicTaBIeHUs 00

$38 9BOJIIOLIMM OPraHUYECKOI0
mupa. QakTopsl
IBOJIIOIHH.

45. | Buna, ero kpurepuu u IlonsiTue o BUaE. WHM u nieps. | Pacckas ¢ I'epbGapHbie

CTPYKTYypa. Kpurepuu Buaa: 3aKp. AIIEMEHTaMU 9K3EMILISPHI
MOp(OJIOTHYECKUi, Oecenpl pacTeHui

$39, 3anornume mabauyy (bU3MoIIOrNYeCKui, pa3HBIX BUJIOB,
T€HETUYCSCKUM. Tabnuna «Bum.
DKOJOTUYECKHI. Kpurepun
I'eorpaduueckmuii, BHUJIA»
HACTOPUYECKUM.
COBOKYITHOCTh KpUTEPHUEB
- yCJI0BHE o0ecIeueHus
LIETIOCTHOCTHU U €MHCTBA
Buza. [lonynaimonnas
CTPYKTypa BUJA.

46. | Ilpomeccel oOpazoBaHUS Bunoo6paszoBanue: WHM u neps. | Pacckas c Tabnuna
HOBBIX BUJIOB B IPUPOJIE — reorpaduyeckoe u 3aKp. 3JeMEHTaMu «Bumoobpazosa
BUJI000pa3oBaHue. 9KOJIOTHYECKOE. Oecenbl HUE»

N3onupyromme
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$40

MEXaHU3MBI:
reorpaduueckue dapbepsl,
MPOCTPAHCTBEHHAS
Pa3o0IIEeHHOCTb,
MOBEJICHHE,
MOJICKYJISIPHBIC
H3MeEHEHHs O€JIKOB,
pa3HbIC CPOKH
pa3MHOXeHHs. Buibt
M30JISALUI: OHOJIOTHYECKas
u reorpaduyeckas.

MUKpPO3BOIIOLHS.
47. | TloHsATHE O MHUKPO3BOJIONKMHU K | MaKpO3BOJIFOIHS. NHM u nieps. | Pacckas ¢ MynbTUMEUIH
MaKpO3BOJIIOLMH. ['nmaBHbIE HallpaBieHU 3aKp. AIIEMEHTaMU as Ipe3eHTanus
9BOJIIOLUU: Oecepl «['naBHbIE
$41 OMOJIOrMYECKU perpecc u HaIpaBJIECHUS
OMoJIOrnYecKuii mporpecc. 9BOJIIOLIUN
48. | OcHOBHBIC HANPaBIICHUS buonornueckuit nporpecc, KomOunup. | Ypok- nekuus | TaGnuna
HBOJIIOLIHH. OMOJIOTHYECKHI perpecc. YPOK «OCHOBHBIE
OcHOBHbIE HaNpaBICHUS HaIpaBJIEHUS
$42 9BOJIIOLIUH: apoMop(o3, IBOJIIOLIH
UauoaganTanus,
JIET€HEepaLHsL.
CootHomieHue
HaIPaBJICHUH DBOJIIOLIUY.
49. | OcHOBHBIE 3aKOHOMEPHOCTH OcHOBHBIE 0COOEHHOCTH Kom6unmp. Pacckas ¢ Tabnuna
HBOJIIOLIHH. 9BOJIFOLIMH. DBOTKOLUA — YPOK AIIEMEHTaMU «DopMbI
HeoOpaTUMBbIN TIpoIiece Oecenbl ¢dunorenesa,
HCTOPUYECKOTO Pa3BUTHUS KUHO(parMeHT

$43, coobwenus

OpPraHUYeCcKOro MHUpA.
Ananranuu (o0mue,
YacTHBIE).

bl «OCHOBHBIE
apoMopdo3bI B
PacTUTEIILHOM
MUDEY,
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«nnoamanranu
HUB

pacTUTEILHOM
MUDPE»

50. | Biusgaue nedareisHOCTH [Tocnencrus 1 KomOunmp. Jlab. pab. Ne | Tabnuiisl
4eJI0BEKa Ha MPOLIECCHI XO035IIICTBEHHOM YPOK 5 «Ananusz u «OxpaHa
SBOJIIOIIUN BUIOB. JeATeIIbHOCTH YCJIOBEKA OYeHKa pacTeHuiny,

Ha pacTUTENIbHBIN U nocneocmeuii | «OxpaHa
C. 160 — 161, noocomosumucsi | )KUBOTHBIA MU, BIUSHHE oesamenbHoCcmu | JKUBOTHBIX»,
K 3auemy COOCTBEHHBIX TIOCTYIKOB yenosexd 6 «Pa3noobOpasue
Ha YKUBBIE OPTaHU3MBI. oKocucmemax, | KUBBIX
LleHHOCTH COOCMBEHHbIX | OPTAHU3MOBY
OHOJIOTHYECKOrO NOCMYNKO8 Ha
pa3zHooOpa3us B Jrcusble
YCTONYMBOM Pa3BUTUHU Opeanu3Mol U
pupoabl. bruonorudeckoe aKOCUCEMBLY
pa3HOOOpa3ue Kak OCHOBA
yCTOWYMBOCTH Orochepsl
Y KaK pe3ylbTar
SBOJTIOIHH.
51. | 3auer mo Teme «YueHue 00 Conepxanue Bcelt Tembl. | 1 VYpoxk 3auer Kaprouku-
ABOJTIOITUN» KOHTPOJIS U 3aIaHUs
OIICHKH
3HaHUH
6. Ilpoucxoircoenue uenosexka (anmponozenes) (5u)

51. | MecTo ueoBeKa B CUCTEME YenoBek Kak BHJI, €T0 1 YPpOoK KOMILI. Huckyccus Tabmuma

OpPTaHHYECKOTO MHPA. CXOJICTBO C >KMBOTHBIMH U MIPUMCHCHHUS «Yemosexoobpa
OTJINYHE OT HHX. 3VH. 3HBIE 00C3bSHBDY
S44

53. | Hoka3zaTenbcTBa AHTpOnOreHes. 1 Kom6unwmp. Pacckas ¢ Habop
SBOJIIOLIMOHHOTO Hakormuienne (hakToB 0 YPOK anemeHTaMu | «[IpoucxoxmaeH
MIPOUCXOXKICHUS YeIIOBEKA. MIPOUCXOXKACHUN Oecepl 1e YeJIOBEKay
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§45

YeI0BEKa.
Mopdonoruueckue u
¢busnonornuecKue
OTJIMYUTEIIbHBIC
0COOEHHOCTH YeJIOBEKa.
Peus xak cpeactso
oO01IeHus.

54. | Drarbl 3BOJIIOLMH YEIOBEKA. JBuxymiue cuisl U 3tansl | 1 KomOunwup. Ypok-nekuusa | MynsTumeniiH

HBOJIIOLIMU YeJIOBeKa: YpOK ast Mpe3eHTanus
§46, 47 3anornums mabauyy | NpeBHEHIINE, IPEBHUE. «JTansl

CoBpeMeHHbIE JTIO/H. . IBOJTIOIINH
BuoconmansHas cynHocTh YeII0BEKa
yenoBeka. ConuanbHas u
MPUPOJHAS Cpeaa,
aganTanys K Hel
YeJI0BEeKa.

55. | YenoBedeckue pachl, UX UYenoBeueckue pachl: 1 KomOunmp. becena Tabmuma

POJCTBO M MIPOUCXOXKICHHE. HETPOUIHAS, YpOK «YemnoBeueckue
MOHTOJIOUHAS, pacei»,

$48, 49, c.183 - 184 eBporeoniHast. Mx dororpadun
POJICTBO U
npoucxoxacHue. Yemnosek
KaK eJUHBIN
OMOJIOTMYECKHUI BH/I.

56. | 3auer mo Teme ConepxaHue Bcell TEMBI. 1 Ypok 3auer Kaprouku -
«[IpoucxoxaeHne yeaoBeKa KOHTPOJIS K 3aJaHHS
(aHTpOMOreHes3)» OLIEHKHU

3HAHWI
7. Ocnoswvt 3konozuu (12 u)

57. | Ycnosus xu3Hu. Cpenpl DKoJorus — Kak HayKa o 1 KomOunmp. Pacckas ¢ Tabnuua
KU3HHU U IKOJIOTHUECKHUE B3aMMOCBSI35IX OPT'aHU3MOB YpPOK aneMeHTaMu | «Cpembl )KU3HI
(bakTopsI. C OKpY>Karolleu Cpeiou. Oecepl

38



§50

Cpena — UCTOYHUK
BEILIECTB, SHEPTUU U
nHpopmanuu. Cpebl
JKM3HHU Ha 3eMIic.
Dxosiorudeckue hakTOphbI.
Bimsgune 3x010rudeckux
(haKTOpOB HA OPTaHU3MBI.

58. | OcHOBHBIE 3aKOHOMEPHOCTH Dkonorndyeckue HaKkTophl: NHM u neps. Pacckas ¢ Tabnuua-cxema
neiictBus GakTOpPOB Cpelibl HA | A0MOTUYECKHE, 3aKp. JIeMEHTaMHu | «DKOJOIMYECKU
OpraHU3MBl. OuoTHUYECKHE, Oecenbl e GaxTops»

aHTPOIIOT€HHbIE; UX

BIIMSTHHE HAa OPTaHU3M.
§31 OCHOBHBIE 3KOJIOTMYECKHUE

3aKOHBIL. DOTONEPUOAN3M.

59. | [IpucnocobaeHHOCTH [Tpucnoco0aeHHOCTh Kom6unwmp. Jlab. pab. Tabnuma
OpPTraHU3MOB K JICHCTBHIO OpPTaHU3MOB K pa3IMYHBIM YpPOK Neb «IIpucrocobnen
(bakTOpOB Cpeabl. 9KOJIOTUYECKUM (paKTOpaM «Boiasnenue | goors

cpensl (Ha mpumepe l’lpl:lCl’lOCO6]l€ OPTAHEAMOR
TeMIIepaTypbl UK HUU y
§32, coobuenus BJIQXKHOCTH): Op2aHU3IMO8
9KOJIOTUYECKUE TPYIIIBI U K cpeoe
KU3HEHHBIE (HOPMBI obumanus
OpPraHU3MOB; CYTOUHBIE U (na
CE30HHBIC PUTMBI KOHKDEemHbLX
KHU3HEEATEIIbHOCTH npumepax)»
OpPTraHU3MOB.
60. | buornyeckue cBsi3u B Tunsl B3auMoeCTBUS KomOunup. Buneodparment
pUpPOJIE. pa3HBIX BUJIOB YpPOK «Tpodmaeckue
(koHKypeHtus, CBSI3U JKHUBBIX
XUIHUHCCTBO, OpPraHU3MOBY
§53 napasuTh3M, CUMOH03).

IIumeBsie CBA3U B
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9KOCHCTEMAX.
OYHKIIMOHATBHBIE TPYIIIBI
OpPraHU3MOB B OHOIICHO3E:
MIPOTYLIEHTBI,
KOHCYMEHTBI, PSIYIICHTHI.
3HayeHrue OMOTHYECKUX
CBSI3CH.

61. | Iomynsuuu kak popma B3anmMocBs3b oprann3mMon NHM u neps. Pacckas ¢ Buneodparment
CyILIECTBOBAHUS BUJIOB B B nonyssuuu. [lomymsigust. 3aKp. 3JeMEHTaMHU
IpUpOJIE. [onynsauus — popma Oecenpl
CYILIECTBOBAHUS BUJIA B
§34 npupojae. OCHOBHbIE
XapaKTEPUCTUKU
TIOMYJISIIINH:
POXKIaeMOCTb,
BBDKMBAEMOCT,
YUCJICHHOCTb; TNIOTHOCTb,
BO3paCTHAsI U MOJIOBas
CTPYKTYpa.
62. | OyHKIIMOHUPOBAHUE [Tonmynsuus. NHM u niepB. | Pacckas Tabnuma
MOMYJSIIIMA U IUHAMHUKA €€ O YHKIMOHUPOBAHUE 3aKp.
YUCJICHHOCTH B TIPUPOJIE. TOMYJISIIIUA B TIPUPO/IE.
$55 JInHamMuKa 4MCIEHHOCTH
MONYJISALIMNA B IPUPOJIE.
buotuueckue cBsizu B
peryJsiiuy YUCIEHHOCTH.
63. | buoreHo3 kak cooOIEeCTBO EcrecTBeHHbIe 1 KomOunmp. VYpoxk - TaGmurer
JKUBBIX OPTraHU3MOB B HMCKYCCTBEHHBIC YPOK JIEKIHs «IKOIIOTHUESCKH

pUPOJIE.

$36

6uorieno3sl. CTpyKTypa
COOOIIIECTBA KUBBIX
opranu3moB. buoror.

€ HUIIIN», CXeMa
«MHoroo0pa3ue
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DnuduKaTopsl.
ODKOIOrHYeCKHEe HUIIIH.

dbopM cBsizeit u

BHIOB
Ponw BUII0B B mipupo/IE. B32MMOOTHOLICH
OcobenHocTH .
Wil B
arpo’KOCUCTEM.
OHOIIEHO3€E»
64. | IToustue o OMoreoLEeHoO3€e U OKocuCcTeMHAas Ypok Jlab. pad. Buneodparment
9KOCHUCTEME. OpraHu3aLMs KUBOU KOMILJIEKC. Ne7 13 QuIbMa
MPUPOJIBI. DKOCUCTEMBI. MIPUMEHEHUS «Cocmasnen |  Ocnopul
§57 Bbuoreoiienos kak 3VH ue cxem
DKOJIOTHI))
OuocHucTeMa 1 Kak nepeoayu
YKOCHCTEMA, €r0 seujecms u
KOMITOHEHTBI: OMOT€HHBIE SHepeuu
3JIEMEHTBI, TPOAYIIEHTHI, (yeneii
KOHCYMEHTBI, PEAYIICHTHI. numanus)»
Kpyrosopor BemecTs u
MTOTOK PHEPTUU KaK OCHOBA
ycToiuuBocTU. Poiib
MIPOU3BOIUTEINEH,
norpedureneit u
paspyLuTenen
OpPTaHHYECKUX BEIIECTB B
JKOCHCTEMAX U
KpYTrOBOPOTE BEIIECTB B
npupoae. [Tumiessie cBsizu
B DKOCHCTEME.
65. | PasButHe u cMeHa CamopazButue NHM wu nieps. Pacckas ¢ Tabmnuma
OHMOTEOLIEHO30B. OHMOTEO0IIEHO30B. 3aKp. SJIEMEHTAMH | «BHOreoIeH03
[TepBu4HbBIE 1 BTOPUYHBIE Oecenpl TyGpaBBI», «
cyknecenn. buoreonenos
$38 [IponomxuTensHOCTD U
MPECHOTO

3HAYCHHUE CYKICCCHUH.
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BOJOCMA,

«3apacraHue
BOJIOEMa)
66. | U3yuyenue u onucanue CocTosiHHE YKOCUCTEMBI Ypok koM. | Jlab. pab. Ne§
HKOCHUCTEM CBOEH MECTHOCTH. | cBOell MECTHOCTH. PUMEHEHHS «H3yuenue u
BrisBiienne THIIOB BuioBoe pazHoobpasue. 3YH. onucanue
B3AMMOJICHCTBIA PasHBIX [1n0THOCTD MOMYJSAIUH. 9KOCUCTEMbL
BUJIOB B KOHKPETHOM .
SKOCHCTEME. buomacca. ceoell
BiaumooTHomeHus MeCmHOCMU»
1Ilosmopumo §57 opranusMoB. CBoiicTBa
9KOCHCTEMBI. J1ab. pab. NeS
« Bviasnenue
munos
83aumooeticm
8Usl pA3HBIX
81008 8
KOHKPEmHOU
IKoCcUcmeme
67. | OCHOBHBIE 3aKOHBI [{uknu4HOCTH B KomOunmp.
YCTOMYMBOCTH JKHBOM 9KOCHUCTEMAX. YPOK
IIPUPOJIBI. buonornueckoe
pa3HooOpasue B
$39 JKOJIOTUYECKHUX CUCTEMAX.
68. | buocdepa kak rmobanbHas buocdepa — rnobdanpHas UHM u nepB. | Jlab. pab. Buneopunsm
OKOCHCTEMaA. DKOJIOTHICCKIE skocuctema. B.W. 3aKp. NelO«Ananuz | «buocdepar
npOGIEMBI. BepHaackuii — U OyeHKa
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§60

3anucu 6 mempaou

OCHOBOTIOJIOKHUK YUEHUS
o 6uocdepe. Yuenue B.U.
Bepnazackoro o ponu
YKUBOT'O BEILIECTBA B
peoOpa30BaHUU BEPXHUX
CJI0€B 3eMJIH.
buonornueckuit
KpYrOBOPOT BEILECTB U
MOTOK SHEPTUU B
ouocdepe. Poin
OropazHoo0pas3us B
YCTOWYMBOM Pa3BUTHHU
o6uocdepsl. Posb uenoBeka
B Ouocdepe.
DKOJIOTHYECKHUE
MPOOJIEeMBI: TAPHUKOBBIH
3¢ (deKT, KUCTOTHBIE
T, ONTyCTEIHUBAHHE,
CBEJICHUE JIECOB,
MOSIBJICHHE 030HOBBIX JIBIP,
3arpsi3sHEHUE
OKpYKaroIen Cpebl.
DKOJIOTHYECKHUE
MpoOJIeMbl, UX BIUSHHUE Ha
COOCTBEHHYIO KHU3Hb U
YKU3HBb JIPYTUX JIOAEH.
TlocaencTBus
NeSATeTLHOCTH YETIOBEKA B
9KOCHUCTEMaX, BIUSHUE

BIUAHUSA
Gaxmopos
OKpYyofcaiouje
Ul cpeowl,
Gaxmopos
pUucKka Ha
300p08beEN Y
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COOCTBEHHBIX ITOCTYIIKOB
Ha YKMBBIC OPTaHU3MBI 1
9KOCHCTEMBI.
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