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ITosicHUTENBLHAA 3aNIHCKA

PaGouas nmporpamma cocrtaBiena ¢ yuetom OenepanbHoro ['ocy1apcTBEHHOTO CTaHIapTa, MPOrPaMMBI 110 OMOJIOTHH aBTOPOB
W.H. ITonomapesa, H.M. Uepnosa ( [Ipuponosenenue. buonorus. Dxonorus : 5 — 11 xi.: nmporpammel. - M.: Berrana- I'pad, 2019. — 176 c. ).
PaGouas mporpamMma oprieHTHpOBaHa Ha UCTIOIb30BaHue yucOHnka: [Tonomapea M.H. buonorus: 9 xnacc: Y4eOHUK /U1l ydaImuxcs
obmeobpa3zoBarenbubix yupexxaenuii / M.H. Ilonomapesa, O.A. Kopaunosa, H.M. Uepnosa; mox pexn. npod. .H. IlonomapeBoii. — 4-e uzn., ucnp.
— M.: Benrana — I'pad, 2019.

Cornacho neiictByromemy basucnomy yuebHOMY utany padouasi mporpamma Juist 9 kiiacca rnpeaycMaTpuBaeT o0ydeHrne OnoIoruu B
o0Bbeme 2 yaca B HEZIEIIO.

I/I3yuenue ouonozuu na Cmynénu OCHO8HO20 06m€20 06pa3osanu}l HanNpaeieHo Ha oocmujiceHue Cﬂedylomux ueﬂeﬂ:

v OcBoeHHe 3HAHUI O KMBOU MPUPOJIE U MPUCYIIUX €l 3aKOHOMEPHOCTSX; CTPOCHUH, KU3HEIEATEILHOCTH M CPEI000pa3yIoei
POJIM KHUBBIX OPIaHU3MOB; YEJIOBEKE KaK OMOCOIMAIbHOM CYIIECTBE; 00 OCOOEHHOCTSAX CTPOSHMS U J)KU3HEESITEIbHOCTH OpraHu3Ma
4eJI0BeKa Ul CAMOIIO3HAHUS U CAaMOCOXPAHEHUS 3/10POBbs; O POJIM OMOJIOTHYECKON HAyKH B IPAKTUYECKOH IEATEIbHOCTH JIIOACH;
METOJIaX MMO3HAHUS )KUBOU IIPUPOJIBI;

v OBJiajieHHe YMEHHSIMH [IPUMEHSATH OUOJIOTNYECKUE 3HAHMS [Tl OOBACHEHUS TIPOIIECCOB M ABJIECHHI KMBOU ITPUPOJIBI,
KHU3HEIEATEILHOCTH COOCTBEHHOT'O OpraHu3Ma; CIO0Ib30BaTh HHPOPMALIUIO O COBPEMEHHBIX JOCTHXKEHUSIX B 00JIaCTH OMOJIOTHUU U
9KOJIOTHUH, (PAKTOPAX 370POBbs U PUCKa; padOTaTh € OMOJIOTMYECKUMHU IPUOOpaMuU, MHCTPYMEHTaMH, CIIPaBOYHUKAMU; TPOBOAMTH
HaOJro1eHus 32 OMOJIOrMYeCKMMH 00BEKTAMU U COCTOSTHUEM COOCTBEHHOTO OpraHu3Ma, OMOJOrMYecKHe SKCIIEPUMEHTHI,

v Pa3BuTHE MO3HABATEIbHBIX HHTEPECOB, MHTEJIEKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEN B IIPOIIECCE TPOBEIECHHUS
HaOJr01eHU 3a )KUBBIMU OpraHU3MaMH, OMOJOIMYECKHX 3KCIIEPUMEHTOB, PAa0OTHI C pa3IMYHBIMU UCTOUHUKAMH HH(OpMAIIHH;

v' Hcnosnb3oBaHue NPHOGPETEHHBIX 3HAHUN M YMEHHUI B MOBCETHEBHOM JKU3HU JUIS YXOJIa 32 PACTEHHUAMH, JTOMAITHUMU
KUBOTHBIMH, 3a00ThI 0 COOCTBEHHOM 370pPOBbE, OKa3aHUs MEPBO MOMOIIH cebe U OKPYKAIOIIUM; OLIEHKH MOCIEICTBUI CBOEH
JESTEIbHOCTH IO OTHOILEHHIO K IPHUPOTHON Cpesie, COOCTBEHHOMY OPraHU3MY, 3I0POBbIO IPYTUX JIFOACH; 1JIs COOIIOJCHUS IIPAaBUII
MOBEJICHUS B OKpY’KaloIlel cpeie, HOpM 3/J0pPOBOT0 00pa3a sKHU3HHU, NPO(UIAKTUKY 3a00JI€BaHUN, TPaBMAaTU3Ma U CTPECCOB,
BpenHbIX nmpuBbluek, BUY- undexunn.

B pezyromame uzyuenusn 6uonocuu yueHuK 00J14CeH
3HATH/IOHUMATH:



AN

IIpu3Haku 0MOIOrHYE€CKHX 00bEKTOB: )KMBBIX OPraHU3MOB; TEHOB U XPOMOCOM; KJIETOK M OPTaHU3MOB PACTEHUH, JKUBOTHBIX,
rpuOOB U OaKTEpUit; MOMYISALUNA; 3KOCHUCTEM M arpodKocHcTeM; Onocdepsl; pacTeHUH, )KUBOTHBIX U TPHOOB CBOETO PETUOHA;
CymHoCTh OMOJIOTMYeCKUX NPOLeccoB: OOMEH BEIIECTB U NIPEBPALLEHUS SHEPTUH, TUTAHUE, IbIXaHNE, BbIACICHHUE, TPAHCIIOPT BEILLECTB,
pOCT, pa3BUTHE, PA3MHOKEHHUE, HACIIEICTBEHHOCTh U N3MEHUYUBOCTb, PETYJISALUS KUZHEACSITEIbHOCTH OpraHu3Ma; pa3ipakuMoCTbh,
KpPYTrOBOPOT BEUIECTB U MIPEBPALLEHUS SJHEPTHH B DKOCUCTEMAX;
Oco0eHHOCTH OPraHU3Ma YeJ10BeKa, €ro CTPOCHUS, KU3HEAEATEIbHOCTH, BbICILIEH HEPBHOM AEATEIbHOCTU U MIOBEACHUS;

yMeTb:
O0BACHATH: poiib OMONOTHH B (HOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MUPA, B IPAKTHYECKON JEATEIbHOCTH JIFOICH
U CaMOr'0 y4€HHKa, POJCTBO, OOLIHOCTh MPOUCXOXKCHHS U 3BOJIIOLIMIO PACTEHUH U )KUBOTHBIX ( HA IPUMEPE COMOCTABICHUS OTCIIBHBIX
IpyIIl); poJib Pa3JINYHBIX OPraHU3MOB B KU3HU YEJIOBEKA U COOCTBEHHOMH /1€ATENbHOCTH; B3aUMOCBSI3HU OPraHU3MOB U OKPYXKAIOLIEH Cpeibl;
OMOJIOrNYECKOr0 pa3HO00pa3us B COXpaHEeHUU Ouochepbl; HEOOXOJUMOCTb 3aLUThI OKPYXKAIOLIEH Cpelibl; POACTBO YellOBEKa ¢
MJIEKONUTAIOIIMMU >KUBOTHBIMU; MECTO U POJIb YEIOBEKA B IPUPOJIE; B3aUMOCBSI3U YEJIOBEKA U OKPYXKAIOUIEH cpesibl; 3aBUCUMOCTb
COOCTBEHHOTO 3/10POBbsI OT COCTOSIHUS OKPY’KAIOLIEeH Cpeibl; MPUYKUHBI HACAEACTBEHHOCTH U U3MEHUMBOCTH, HPOSIBIECHUS HACIEICTBEHHBIX
3a00JIeBaHUN, UMMYHUTETA Y YEJIOBEKA; pOJIb TOPMOHOB U BUTAMUHOB B OPraHU3Me
H3yyaTs 6uosiornyeckue 00beKThI U MPOLECChI: CTAaBUTh OMOJIOIMUYECKUE IKCIEPUMEHTHI, ONUCHIBATH U OOBACHATH PE3YJIbTAThI OIBITOB,
Ha0JII0/1aTh 32 POCTOM U Pa3BUTHEM PACTEHUM U KUBOTHBIX, CE30HHBIMU M3MEHEHUSIMU B IIPUPOJIE, pacCMAaTPUBATh Ha TOTOBBIX
MUKpOIpenapaTax 1 OIHChIBaTh OMOIOTHYeCKHE O0BEKTHI;
Pacno3naBaTh U ONMCHIBATh: HA TA0JIMIIAX OCHOBHbIE YACTH M OPraHOM bl KJICTKH, OPIaHbl U CUCTEMbl OPraHOB YEJIOBEKA; Ha JKUBBIX
00BeKTax U TabJMIaxX OpraHbl IBETKOBOTO PACTEHUS, OpraHbl U CUCTEMbI OPraHOB KUBOTHBIX, PACTEHUSI Pa3HBIX OTJEJIOB, XKMBOTHBIX
OTJEJIbHBIX TUIIOB U KJIACCOB; HauboJIee pacpOCTPAaHEHHbIE PACTEHUS U JKUBOTHBIX CBOCH MECTHOCTH, KYJIbTYPHbIE PACTEHUS U JOMAIIHUX
JKUBOTHBIX, ChEI00OHBIE U JI0BUThIEC TPUOBI, ONTACHBIE 1JIs YEJIOBEKA PACTEHUS U )KMBOTHBIE;
BbIAABJISATH U3MEHYMBOCTH OPTaHU3MOB, MPUCIIOCOOJIEHUS] OPTaHU3MOB K Cpezie 0OMTaHMs, TUIIbI B3aUMOIEHCTBHS pa3HbIX BUJOB B
IKOCUCTEME;
CpaBHuMBaTh 6HOJIOTHYECKHE OOBEKTHI (KJIETKH, TKAaHH, OPTaHbl, CHCTEMbl OPTaHOB, OPTaHU3MBI, TIPEACTAaBUTENCH OTIENbHBIX
CUCTEMATUYECKUX IPYII ) U JeNaTh BBIBOJbI HA OCHOBE CPAaBHEHUS;
OnpeaensiTb NPUHAIEKHOCTh OMOJIOTHUECKUX 00BEKTOB K OINpeIeIeHHON crucTeMaTuyeckoi rpymmne (kiaccupukanus);
AHaJIM3MPOBATh H OLEHMBATh BO3/elicTBHUE (DAKTOPOB OKpYXkarollel cpeibl, (PakTOpoB pUCKa Ha 3A0POBbE, OCIEACTBUM NEATEIbHOCTH
4eJI0BEKa B HKOCUCTEMAX, BIMSIHUE COOCTBEHHBIX ITOCTYIKOB Ha JKUBbIE OPIaHU3MbI U SKOCUCTEMBI;
IIpoBoaNTHL caMOCTOATEILHBIH MOMCK 0MOJIOTHYECKOI NHPOPMALMHU: HAXOAUTh B TEKCTE yUEOHHMKA OTIIMYUTENbHbIE IPU3HAKU
OCHOBHBIX CUCTEMAaTHUECKUX IPYII, B OMOJOTMUYECKUX CIIOBApSAX U CIPABOYHHKAX 3HAUEHUE OMOJOIMYECKUX TEPMUHOB, B PA3IUUHBIX
HCTOYHUKAX HEOOXO0AUMYI0 HH(POPMAIMIO O KUBBIX OpraHu3Max ( B TOM YHCJIE C UCIOJb30BaHNEM NH(GOPMAIIMOHHBIX TEXHOJIOTHI);
Hcnonb3oBaTh NnpuoOOpeTeHHbIE 3HAHUA M YMEHHUS B IPAKTHYECKOM JeATeJIbHOCTH U NMOBCEAHEBHOM KU3HH JJIS:



Cobmronenus Mep npodriakTuKy 3a007I€BaHNN, BEI3BIBAEMBIX PACTEHUSIMH, JKHBOTHBIMH, OAKTEPUSAMHU, TPUOAMHU U BUPYyCaMH
TpaBMaTHu3Ma, crpeccoB, BUU- nundekunn, BpeAHbIX MPUBBIYEK (KypeHUE, alTKOr0IM3M, HApKOMaHUs ); HApYLICHHUS] OCAaHKU, 3pSHMUS,
cityxa, WHEKIMOHHBIX U IPOCTYIHBIX 3a00JIeBaHUI

Oxkazanue 1nepBoi MOMOIIY NPU OTPABICHUU SIJOBUTHIMU ITPHOAMU, PACTEHUSIMH, YKYyCaX KHUBOTHBIMH; MPU IPOCTYIHBIX
3a00JIeBaHUsAX, 0KOrax, 0OMOPOKEHUSX, TpaBMaX, CIACEHUH YTOMAIOLIET0;

ParnmonanbHOM opraHu3anuy TpyAa U OTAbIXa, COOMIOACHHUS IPABUII TOBEJICHUS B OKpYXKAIOIIEH cpeie;

BripamuBanus 1 pa3MHOXKEHUS KyJIbTYPHBIX PACTEHUH U JTOMAITHUX )KUBOTHBIX;

[TpoBeneHuss HAOIIOICHHIA 32 COCTOSIHUEM COOCTBEHHOTO OpraHU3Ma.

Y4yedoHo — TeMaTHYecKUi IJIaH

Ha3Banue Tembl KouunyecTBO 4yacoB JlabopaTropHbie u IKCKYypCHH
NpaKkTH4YecKue padoTbl

BBenenue B 0CHOBBI 00111el OHOI0TUN 44 +
OCHOBBI yu€HUS O KIIETKE 104 ++
PasMHOXEeHNE M MHAUBUIYAIBHOE PA3BUTHE 54

OpraHU3MOB (OHTOTEHE3)

OCHOBBI y4YEHHUSI O HACJIEACTBEHHOCTH U 114 +

M3MEHYUBOCTH

OCHOBBI CENEKIMN PacTEeHUH, KUBOTHBIX U 54

MUKpPOOPTraHU3MOB

[IpoucxoxaeHue KU3HH U pa3BUTHE oS4 +

OpTraHu4Y€CKOro Mupa




7. Ywuenwue 00 3BOIIOIUU 11ug ++
8. TlpowmcxoxaeHue yenoBeka (aHTPOIIOTeHe3) 54
9. OCHOBBI 3KOJIOTHH 134 +++++
10. 3akmoueHue lyg
Hroro: 70 10 2

Conep:xanue yueOHOI nmporpaMMbl Kypca 0MOJIOTMH /151 9 KJj1acca OCHOBHOM IIKOJIbI
1. BBeneHnmne B 0OCHOBBI 00mIeii Ouo10ruu (3 1)

buonorusa — HayKa O )KUBOM MHUPC.

PazHooOpasue u o0mIre CBOWCTBA JKUBBIX OPraHU3MOB. [I[pu3HaKy )KUBOTO: KIIETOYHOE CTPOSHHE, OOMEH BEIIECTB U MPEBpAICHHE SHEPTUH,
pa3apakuMOCTb, TOMEOCTa3, POCT, Pa3BUTHUE, BOCIIPOU3BEICHUE, IBUKCHHUE, aAalITallUs.

MHuoroo6pasue GpopMm KHU3HH, UX POJIb B IPUPOJIE. Y POBHU OpraHU3alluu )KUBON IPUPOJIBL.

ba3oBblii ypoBeHb IoBbIIEHHBIN YPOBEHD

Yuamuecs TOKHBI 3HATH

Ponb Ouonoruu B (I)OpMI/IpOBaHI/II/I COBpeMCHHOﬁ BzanMocCBsI3b U CONIOJYMHEHHOCTD (I/IepapXI/IqHOCTL) ypOBHCfI
CCTGCTBGHHOHaquOﬁ KapTUHBI MUpa, B HpaKTquCKOﬁ OpraHu3aluu KU3HU.

JEATEIbHOCTH JTIOACH. 06 YPOBHAX OpraHU3alvu )KU3HU U
OCHOBHBIX CBOMCTBaX JKMBBIX OpTraHnu3MOB.

VYyamuecs 10IKHbI YMETh

OOBsICHATH PO OHOIOrUH B (POPMHUPOBAHNH COBPEMEHHOMN OO6cyxnaTh NepCreKTUBBI U 3HAUEHUE N3YUYEHUS Kypca. BeruneHsaTs u
€CTECTBEHHO-HAyYHO! KapTUHBI MUPA, B IPAKTUYECKOU XapaKTepU30BaTh KPUTEPUU KUBOT'O IIPU U3YYECHUU )KUBOU IIPUPOJIBI.
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ACATCIIBHOCTH JIIOIIefl " CaMOr'o y4CHUKaA.

TepMHUHBI ¥ TOHATUS, HaJl KOTOPBIMU HAJ0 pabOTaTh

buonorus. 3akonsl. buonornyeckue cucremsl. Kinerka. TkaHu. Teopus. 3akonomepHocTU. bronornueckoe paznooopasue. Bu.
Opranbl. OJHOKIJIETOUHBIE U MHOTOKJIETOYHbBIE OPTaHU3MBI. [Honynsmus. CTpyKTypHBIE YPOBHHU KHBOTO.
OO61ue cBOICTBa KUBOTO.

2. Ocnosbl yuennst o kaerke (10 4)
Kpatkuit 3kcKypc B UCTOPHIO U3y4EHMS KIETKH. L{uTonorus — Hayka, M3ydaromas KiIeTKy.
Knerka kak OCHOBHasi CTpyKTypHast ¥ (PyHKIMOHAJIbHAs eJMHNALIA OpraHu3MoB. KieTka kak Onocucrema.

Pa3zHo00Opasue KIeTOK KUBOW MPUPOIBI. DYKapHOTHI M MPOKApHOTHI. OCOOEHHOCTH CTPOSHHS KIIETOK )KMUBOTHBIX M pacTeHuil. Bupycsr —
HeKsIeTouHast popma >KHU3HU.

XUMUYECKHI cOCTaB KJIETKU: HEOPraHWYecKue U OpraHrndeckue Beuiectsa B Hel. VX pazHooOpasue u cBoiicTBa. Boia u ee poiib B KIIETKaX.
YTIIeBobl, )KUPBI U JIANKAGL. benku, aMuHOKHCTIOTEL. CTpyKTypa B pyHKIMK OeITKOB B KiieTKke. DepMeHTHI ¥ uX poib. HyKI€MHOBBIC KMCIIOTHI, MX
CTpyKTypa u QpyHKIuu. Mexanm3m camoyasoeHus JJHK.

Crpoenue knetku. Ctpoenue u pyHkuuu sapa. Ctpoenne xpomocoM. [luTomnasma u OCHOBHBIE OpraHOUIbI, UX (YHKIIUU B KJIETKE.
OOMeH BellecTB U MpeBpallleHne YHEPTUH — OCHOBA JKU3HEIEATEIBHOCTH KJIETKH. Y4acTue (hepMEeHTOB.

buocunres Genka B kineTke. buocunTtes yrieBonoB B kietke (porocunres). Poias murmenTa xjaopodusuia. Kocmuueckas poss 3emeHbIX
pacTeHuH.

ObecrnieueHne KJIETKH SHEPTUel B mporiecce AblxaHus. Bo3nelicTBrue BHEIIHEN Cpe/ibl Ha POLECCHI B KIIETKE.
JlaGopaTopHas padora. MHOrooOpasue KJIeTOK; CpaBHEHHE PAaCTUTENLHON U )KUBOTHOM KJIETOK.

ba3oBblii ypoBeHb IToBBINIEHHBIN YPOBEHD

VYyamuecs J0IKHBI 3HAaTh




OCOOEHHOCTH CTPOEHUS KJIETOK pacTeHUi, KUBOTHBIX, OaKTEepHii, TPHOOB. OcHOBHBIE TOJI0XKEHHUs KIeTouHoi Teopun. CTpoeHue Oernka,

OcCHOBHOW XMMUYECKUI COCTaB KIETKH. VIMETh mpeacTaBneHus 00 HYKJIEUHOBBIX KUCJIOT, YIJIEBOJOB, )KUPOB, JTUIIUJI0B U UX CBOWCTBA.
O0OMEHHBIX TIpoIleccax KIeTKHu (OnocuHTe3e Oenka, HOToCHHTE3e, ®depMeHTHI U UX poib. Mexanusme camoynBoenus JTHK. Ponb
KJIETOYHOM JbIXaHuu). KocMuveckast poib 3eJIeHbIX PACTCHUI. nUrMeHTa xjaopodpuuia. B3auMocBsa3u cTpoeHUs 1 QyHKITUH
Bo3neiicTBus BHEIIHEH Cpeibl Ha MPOIECChI B KIIETKE. opranou1oB. CTpoeHue U pyHKIUH sIIpa, HUTOILUIA3Mbl B OCHOBHBIX

OpraHoua0B KJICTKH.

VYyarmuecs 10KHBI YMETh

XapakTepu3oBaTh COCTAB U CTPOCHUE KIIETKH. Pa3nuyars THIIBI OOBACHATH POJb BHYTPUKIETOUHBIX CTPYKTYpP (OPraHOMIOB U
OpPraHu4CCKux COCIII/IHCHI/If/’I JKUBBIX KIJIICTOK. O6’b$ICH$ITB pas3iiniuAa KJICTOK MOJICKyJI) B IPOLECCCC KUBHCACATCIIBHOCTH KIICTKU. CpaBHI/IBaTB
9yKapuoT U MPOKApUOT, aBTOTPodoB U rereporpodos. PacckazwiBarh 0 Mpoliecchl OMocuHTe3a OeNKOB, (POTOCHHTE3a U IbIXaHus. [[puMeHsTh
PO 0OOMEHa BEUIECTB B )KU3HH KIICTKH. 3HAHUS ¥ YMEHUS 110 XUMUH [T O0BSICHEHUSI OMOJIOTHYECKUX

IIPOIIECCOB MPOTEKAMOIINX B KiIeTKe. JloKa3bIBaTh, YTO KICTKA —
onocucrema.

TCpMI/IHH W IIOHATHA, HAA KOTOPBIMU HA10 pa6OTaTB

Huronorus. Mem6pana. Luromnasma. Aapo. Pubocomer. Mutroxonapumu. Knerounas Teopusi. MakposneMeHTsl. MuKpo3sieMeHThl. MOHOMED.
[Inactuasl. Yriesoasl. Kupsl. benku. HK. JIHK. PHK. AT®. ®orocunres. [omumep. Perukanus. MemOpaHHbIe 1 HEMEMOpPaHHBIE OPTaHOUIBI.
Astotpodsl. ['ereporpodsr. bBuocunres. Odmen Bemects. DepmeHr, Kowmmnexc I'onbmxu. JInzocomel. IIIC. Anabonusm (AccumMmiianus).
KJICMIOYHOE JbIXaHue. A3poObl. AHA3pOOBI. Karabonusm (auccumuisanust). Tpanckpunums. TpaHcasius.

3. Pa3MHoKeHHe M MHAMBHIYaJbHOE PA3BUTHE OPraHU3MOB (oHTOreHe3) (5 u)
Tunsl pa3sMHOKEHUST OPraHU3MOB: MOJIOBOE U Oecronoe. BereraTuBHOe pa3MHOXKEHHUE.

Jlenenue kneTku 3ykapuoT. [loaroroBka KiaeTku K aeneHuto (MHTepdasza). Muto3 u ero ¢assl. Jlenenue kieTku npokapuot. Kinetounsiit
LUKJL.

Oco6eHHOCTH TOJIOBBIX KiIeToK. CyiHocTh Melo3a. OmiogoTBoperne. CyIIHOCTh 3UTOThI. bruosiorinueckas poiib MOJIOBOTO U OECIOI0ro
Croco00B Pa3MHOKEHUSI.




OnTOreHe3 u ero 3ranbl. IMOPUOHANBHOE U MOCTAIMOPHOHAIBHOE pa3BUTHE OpraHu3MOB. BinsHue hakTopoB cpeqbl Ha OHTOTEHES.
Bpennoe nelicTBre ankoroisi, KypeHus: 1 HAPKOTUKOB Ha OHTOTEHE3 YEJIOBEKa.

JlabGoparopHasi padora. PaccMOTpeHHE MUKPOIIPENapaToB ACIISIIIMXCS KIETOK.

ba3oBblii ypoBeHb I[HoBbIMEHHBIH YPOBEHD

Yuyamuecst JOIKHBI 3HATH

Crnioco0bl aenenus kKiaeTok. Mutos, gasbl MuTo3a. bruonorudeckoe JlutionTHBIN, TarIONIHBIA HaOop XpoMocoM. Metio3. @a3sl Metio3a.
3HaYCHHE MHUTO3a U Meio3a. CriocoObl pa3MHOKEHHUS: OECII0JI0€ U MTOJI0BOE. CpaBHHTEIIbHASI XapaKTEPUCTHKA MUTO3a B Meio3a. NHIuBuayaIpHOE
pa3BUTHE
VYyamuecs 101KHBI yMETh
XapakTepu3oBaTh JABAa OCHOBHBIX THIIA Pa3MHOXKEHHS U X POJIb B JlaBaTh CpaBHUTENBHYIO XapaKTEPUCTHKY MPOIIECCaM MUTO3a U
SBOJIIOLIMH KHU3HH. Paccka3pIBaTh O OMOIOTHYECKOM 3HAYEHU U Meio3a. OnpenensaTh Ha npenapare Mo MUKPOCKOTIOM CTaauu
OILIOIOTBOPEHUS U POJIU 3UTOTHI. PacKpbITh CyTh MUTO3a U Mei03a U UX MHTO3Q.

3HadyeHue. Omnucarh dTanbl OHTOI'CHE3a

TCpMI/IHH W IIOHATHA, HAA KOTOPBIMU HA10 pa6OTaTB

becnonoe pasmuoxenue. [looBoe pazmuoxenue. ['amera. Xpomocoma. Wurepdaza. [Ipodasza. Meradaza. Anadaza. Temodasa.
Murto3. Meiio3. Knerounsrit iukit. JluruionaHas kinetka. ["amiongnas Kpoccunrosep. mMOproHaIbHOE U MOCTAIMOPHOHATILHOE Pa3BUTHE.
kietka. OHTOreHes.

4. OcHOBBI yueHHsI 0 HACJEACTBEHHOCTH U H3MeHunBocTH (10 1)

KpaTKI/Iﬁ 9KCKYpPC B UCTOPHUIO TCHCTUKMU. OCHOBHBIE ITIOHITHS T€HETUKU: HACJICOCTBECHHOCTD. FeH, T'€HOTHUII, q)eHOTI/IH, N3MCHYUBOCTD.
3aKOHOMEPHOCTH U3MEHYMBOCTH.

3aKOHOMEPHOCTH Haclie0BaHus MPU3HAKOB. | eHeTnueckue sxcrepuMenTsl . Menaens. 3akoH eauHoo0pa3us ruOpua0B IEPBOro
MTOKOJIEHUS!. 3aKOH pacUIeIUIeHHs. JJOMUHAHTHBIE U pELlECCUBHBIE TPU3HAKU. [ OMO3UTOTHI M T€TEPO3UTOTHI.




XpOMOCOMHAas TEOpHS HACTEACTBEHHOCTH. B3anmoieiicTBrEe reHOB M MX MHOKECTBEHHOE aeiicTBre. Onpeaenenue noia. Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C 1MoJjoM.. HacneacTBeHHbIe 00€3HH YeoBeKa. 3HAaUeHHE TeHETUKHU B MEAUITMHE U 3JJPaBOOXPAHCHIH.

3aKOHOMepHOCTI/I M3MEHYMBOCTH. BUIbI HI3MEHUYHMBOCTH: HACIICACTBCHHAS U HEHACIICACTBeHHAs. | eHOTUIIHYeCKas ( KOMOWHATHUBHAS U
MyTaI_II/IOHHaﬂ) U3MCHYHNBOCTD. MOI[I/I(l)I/IKaHI/IOHHaH H3MEHYMBOCTh. OHTOreHEeTUUeCKass H3MEHUNBOCTb. HpI/I‘II/IHBI n3MeHYMBOCTH. ONacHOCTh
3arpsA3HCHUA HpHpOI[HOfI Cp€abl MyTarCHaMHu. Hcnons3oBanne MYTaI_[I/Iﬁ JJIs1 BBIBEACHU S HOBBIX paCTeHHﬁ.

[Tonsitue o renodonse. [TonsTHE 0 TeHeTHYECKOM OMOPa3HOOOPa3UH B IPUPOE U XO3SIICTBE.

JlaGopaTopHas padora. PemeHne reHeTHYeCKHX 3a/1a4d. BeIsBIeHNE TEHOTUITMYECKUX U (DEHOTUITMYECKUX TTPOSIBIICHUH Yy 0coOel BHIa
(unu copTa), MPOM3PACTAIOIINX B HEOAMHAKOBBIX YCIOBUAX. M3ydeHre H3MEHUYNBOCTH Y OPraHU3MOB.

ba3oBblii ypoBeHb I[HoBbIIEHHBIH YPOBEHD

VYuanuecs J0DKHBI 3HATh

MeTtoapl reHeTUKH. 3aKOHBI HACJIEICTBEHHOCTH. XPOMOCOMHOE I'eHeTHUeCKy0 CUMBOJIMKY U TEpMUHOIOTHIO L{uTOrenernueckoe
orpeeneHue nosia. BpeaHoe BnusHUE ankoroian3ma, HApKOMaHUH, o0ocHOBaHKE 3aKOHOB I .MeH/ens 1 IPUYUHBI OTKJIOHEHHS OT
KYpEHHs, 3arpsi3HEHUS cpeibl MyTal eHaMH Ha IOTOMCTBO. 3HaUEHHE HUX (3-H Moprana). XpoMocOMHasi TEOpUs HACJIEICTBEHHOCTH.
TeTIeNIKH JUTs TPO(MITAKTUKH HACTIEICTBEHHBIX 3a00I€BaHUH. Bnusiaue B3auMHbIX TeHOB Ha (heHoTun. Hopma peakiun. 3akoH

TOMOJIOTUYCCKUX PAOOB. MO[[I/I(l)I/IKaIII/IOHHaSI U MyTallUOHHAsA
N3MCHYMBOCTD U UX IMPUYUHBI

Vyanuecs JOIKHBI YMCTb

OOBACHATH OCHOBHBIE MOHATHS FTEHETUKU. XapaKTepH30BaTh POJIb JlaBaTh CpaBHUTEIBHYIO XapaKTEPUCTUKY, TPUBOAUTH IIPUMEPHI,
HaCJIEACTBEHHOCTU U U3MEHUYUBOCTH OPTaHU3MOB B KUBOU MIPUPOJE. KOHKPETU3UPYIOLINE PACCMATPUBAEMYIO T€HOTUITMUECKYIO
Pemate 3agaua Ha MOHOTHOPUIHOE CKPELUBAHMUE. 3aKOHOMEPHOCTh. CpaBHUBATh TOMO- U F€TEPO3UTOTHI.

MO}II/I(l)I/IKaIII/IOHHyIO U MYTAlITUOHHYIO USMCHYUBOCTHU
OpTraHru3MoOB. IToka3wiBaTh MPAKTUYCCKYIO 3HAYUMOCTDb
TCHETHYCCKHUX 3HAHUU A MEAUIIUHBI 1 HAPOJHOTO XO03SMCTBA.
OnpezLeJme C(bepy ACATCIIBHOCTH T’CHETHYCCKHUX 3aKOHOB
NPUMCHUTCIIBHO K KOHKpCTHOﬁ CUTyalluu, HOpMY pCaKIIUH.
Pemrate 3aga4d Ha I[I/IFI/I6pI/L[[HOe CKpCIIUBAaHUC. OnuckeiBaTh
MCXAaHU3M ONPCACIICHUA TOJIa U TUIIBI HACJICIOBAHUS ITPU3HAKOB.




TepMHUHBI ¥ TOHATHUS, HAJ KOTOPBIMH HaJ0 paboTaTh

I'eneruka. ['en. I'enorun, ®enorun. JJoMUHaHTHBIN IPU3HAK. Cuenniennoe HacienoBanue. Kpoccunrosep. Hopma peakiuu.
PeueccuBHblil npusHak. Amnens. CkpenuBanue. Xpomocoma. X- 1 Y- Myranus. MyrareHHbIe (GaKTOpPHI.
xpomocomsel. ['uGpua. HacneacrseHHOCTh. MI3MEHUUBOCTD.

5. OCHOBBI CeJIeKIHM PACTEHHIA, JKABOTHLIX 1 MHKPOOPIaHU3MOB (5 1)

['eHeTHuecKue OCHOBBI CEJEKIIMM OPraHW3MOB. 3aJadyl M MeToAbl cenekuuu. Yuenne H.M. BaBunoBa o menTpax MHOrooopasusi u
IPOMCXOXKAECHUS KYIbTYpHBIX pacTeHuil. JlocTnxkeHnus cenekuuu pacteHUd. OcoOEHHOCTH METOAOB CEIEKLUHU KUBOTHBIX. JOCTHXKEHUS CENeKIUU
KHUBOTHBIX. OCHOBHBIE HAIIPABIICHUS CEICKIIMH MUKPOOPraHu3MOB. KiieTouHas HH)KEHEepHs U €€ poJib B MUKPOOHOJIOTHYECKOM MTPOMBIIIICHHOCTH.
[TonsiTHE O OMOTEXHOJIOTHH.

ba3oBrlii ypoBeHb IloBBIlICHHBIN YPOBEHD

VYyammnecs 10OKHBI 3HATh

Hayunbie 0OCHOBBI ceNeKIIMu pacTeHui U )KUBOTHBIX. [IpeacraBnenue 06 VYuenue H.W. BaBuiioBa o 1ienTpax npoucxoxaenusi. OCHOBHbBIE
OCHOBHBIX METOJIaX CEJEKIMU PACTEHUM, J)KUBOTHBIX, MUKPOOPTaHU3MOB HaIpaBJICHUS pa3BUTHS cenekiuu B ycnousax HTP.

VYyamuecs 10KHbI yMETh

[Tosnb30BaTbest TEpMUHOJIOTHEN. XapakTepru30BaTh OCHOBHBIE METO/IbI ceneKlun | /laBaTh reHeTHUecKre 000CHOBaHKE CEIEKIIUU HOBBIX OpPraHU3MOB.
U TIPUBOJUTH NpUMepbl. PaboTaTh ¢ y4eOHUKOM U HarJIsAHBIMU TOCOOUSMHU. OOBSICHATH 3HAUEHUE HEPOJICTBEHHOTO U OJIM3KOPOICTBEHHOTO
CKpeIIMBaHUs. XapaKTepru30BaTh MEXaHU3M CO3JIaHUsI THOPUIHOM
JHK y Mukpoopranusmos.

TepMUHBI U TOHATHS, HaJ KOTOPHIMHU HaJ0 paboTaTh

Cenexuus. Llentp npoucxoxnaenus. MckycctBennsiii otoop. ['nbpuansanms. I'erepozuc. ['ennas unxenepus. Knerounas naxeHepus.
CxpeluBaHue. buotexnonorus. Myrarenes. [lonumnonaus
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6. IIpoucxosxaeHnne »KU3HA M PA3BUTHE OPraHHYecKoro mupa (4 4)

HpeHCTaBHeHI/IC 0 BO3HHUKHOBEHHHM >KM3HHU Ha 3eMIic B HCTOPUHN €CTCCTBO3HAHUA. I'mnoTe3a Bo3HMKHOBEHHS Xu3HA A. . OnapHHa Hn cc
Pa3BUTHC B HaﬂbHCﬁIHHX HCCICIOBaHUMAX. COBpeMeHHHe TUIIOTE3bI BOSHUKHOBEHHUS KU3HU Ha 3eMIIe.

IlossBieHue MNEPBUYHBLIX JKHBBIX OpPraHU3MOB. BapO)KI[eHI/IC obMeHa BCIIICCTB. Bos3auknoBenune ManH‘IHOI;'I OCHOBBI II€pcaadu
HaciencTBeHHOCTH. [Ipennonaraemasi TeTepoTpOHOCTh IEPBUYHBIX OpPraHW3MOB. PaHee BO3HHKHOBEHHE (OTOCHHTE3a M OHOJIOTHYECKOrO
KPYrOBOpPOTa BEIIECTB. ABTOTPO(BI, reTepoTpOodbl. DBOIIOIHS OT aHA3POOHOTO K a3pOOHOMY CIIOCOOY JIbIXaHHsI, OT IPOKAPUOT — K dyKapHOTaM.
BnusiHue >KMBBIX OPraHU3MOB HA COCTAB aTMOC(EPHI, 0CaJOYHBIX MOPOJ; Y4acTHe B (HOPMUPOBAHUH NIEPBUYHBIX TOYB. BO3HUKHOBEHHE OHOC]EPHI.

Oranbl pa3BuTUs XKU3HH Ha 3emie. OCHOBHBIE MPHUCIIOCOOUTENBHBIE YEPThl HA3€MHBIX PACTCHUN. DBOJIONUS HA3E€MHBIX PACTCHHIA.
OcBoenue cymu )XUBOTHBIMH. OCHOBHBIEC YEPThI MPUCTIOCOOIEHHOCTH )KUBOTHBIX K HA3eMHOMY 00pa3y *KHU3HU.
[TosiBnenue yenoBeka. BausHue yenoBeyeckoil 1eATENbHOCTH HAa IPUPOAY 3EMIIH.

ba3oBrlii ypoBeHb IloBbILICHHBIN YPOBEHD

VYyammnecs 1OJKHBI 3HATh
CoBpeMeHHbIE TUIIOTE3bI BOSHUKHOBEHHUS )KU3HHU.

OCHOBHBIC IIPU3HAKH KHUBOTIO. PazButne B3TJIA10B Ha
BO3HUKHOBEHHUE KU3HU. OCHOBHBIE 3TaNbl BOSHUKHOBECHUS KU3HHU XapaKTepI/ICTI/IKa OCHOBHBIX 5TaIlOB.

(mo AWM. Onapuny)

VYyamuecs: T10JKHbBI YMETh

[IpuBoINTE AOKA3aTENBCTBA B MOJIb3Y A0MOTE€HHOTO
MIPOUCXOXKACHUS )KU3HU. OOBACHATD, KAKUE YCIOBUS
oOecrnieunsiu BOSHUKHOBEHHE KU3HU Ha JIpeBHEN 3eMile.

XapaKTepI/I3OBaTI> COBPCMCHHBLIC IMPEACTABIICHHUA O
MPOUCXOKACHUH KU3HU U €€ PASBUTHH. Hasrmsats JABa OCHOBHBIX
gTara MporuCXOXJACHUS U PA3BUTUA )KU3HU. OnuceIBaTh dTAIbI

dbopMHUpOBaHUS TIEPBBIX OPraHU3MOB Ha 3eMII€.
TepMUHBI U TOHATHS, HAJl KOTOPBIMHU HaJI0 paboTaTh

Kuzub. buorenes. AGuoreHe3. XuMuueckas BOJIOIIHSL. Koauepsarsl. Opbl.

buonoruueckas 3BoJrOLNA.

7. Yuenue 00 3Bomonun (11 1)
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Wnes pazsutust opranudeckoro Mupa B Ouosioruud. OcHOBHbIE nosoxeHus Teopun Y. J[apBuHa 00 3BOIIOIUN OPTaHUYECKOTO MUPA.
HckyccTBeHHBIH OTOOP M €r0 POJIb B CO3JaHUU HOBBIX (hopM. I3MEHUMBOCTH OPraHW3MOB B PUPOIHBIX YCIOBHAX. /BIOKYIINE CHIIBI 3BOJIOLIUU:
HACJIEJICTBEHHOCTh, UI3MEHYMBOCTh, 00ph0a 3a CyIeCTBOBaHHUE, €CTECTBEHHBINH U HCKYCCTBEHHBIN 0TOOD. [Iprcnoco0aeHHOCTh Kak pe3yabTaT
€CTeCTBEHHOTo 0T00pa. OTHOCUTENBHBIN XapaKkTep NpUcrnocodieHHocTH. MHOrooOpasue BUIOB — Pe3yIbTaT 3BOIIOIUH.

CoBpeMeHHBIE MTPEICTaBICHHS 00 YBOIOIUH OPraHUYECKOr0 MUpa, OCHOBAaHHbIE Ha MOMYJISIIMOHHOM NpUHIHUIE. By, ero kpurepuu.
[TonynsironHas cTpykTypa Buga. [lomymsmus kak Gopma cyiecTBOBaHUS BUAA U €AMHULIA HBOJIIOLIUU. DJIEeMEHTapHbIA MaTepuai U (pakTopsl
SBOJIIOIHH.

[Tpoueccer 06pa3oBaHusl HOBBIX BHIOB B IPUPOJIE — BUI000pa3oBanue. [IoHITHE 0 MUKPOAIBOIONMU U MAaKPOIBOIIONHMH. bronornueckuii
nporpecc u Ouonoruyeckuit perpecc. OCHOBHbIE HANIPaBJICHUS SBOIOIMH: apoMop(o3, uauoaganTamnus, qerenepanus. OCHOBHbIE 3aKOHOMEPHOCTH
3BOJIIOLIMH.

Brnusinue yenoBeka Ha MUKPO3BOJIOLMOHHBIE MPOIIECCHl B monysnusax. [Ipodiaema BeIMUpaHus U coXpaHeHHs peAKuX BUI0B. LleHHOCTD
OHMOJIOTHYECKOT0 Pa3HO0Opasusi B yCTOWYMBOM Pa3BUTHUU IPUPOIBI.

JlabopaTopnasi pa6ora. [Iprcrnoco01eHHOCTh OPraHu3MOB K cpesie OOuTaHUs.

ba3oBrlii ypoBeHb IloBbILIEHHBIN YPOBEHD

VYuamuecs TOKHBI 3HATH

OpomtonmonHoe yuenue Y./lapsuna. J[BIOKyIIye CUIIbI WK Barsans! K JIunnes, X.b.Jlamapka Ha npupoay. Bzanmocss3b
daxTops! 3Bomonuu (o Y.Japeuny). Bun. [lonymsiuus. JBIDKYIIUX CHJI ABOJIOIMHU. J{pyrue ¢pakTopsl 3BOTIOLMH:
MYTALMOHHBIN ITPOLIECC, MTONYJIALIMOHHbBIE BOJIHBI, U30JIALUA.
dopmupoBaHUe MPUCIIOCOOICHUN B MPOLIECCE IBOIIOLINU.
Crioco0b1 00pa3oBaHusl HOBBIX BU10B. OCHOBHbIE HAIPABJICHUS

DBOJIIOIUHN
VYyamuecs 10IKHBI yMETh
PackpbITh CyTh DBOJIIOINH, €€ IPUYUHBI U IBIKYIINE CHIIBI. OxapakTepu30BaTh OCHOBHBIE MMOJI0KeHUs Teopun Y. JlapBrHa B
W3naratb OCHOBHBIE 3aKOHOMEPHOCTH OMOJIOTHYECKOM IBOTFOITIH. CPaBHEHUU C UJESMU €r0 MPEAIIeCTBEHHUKOB.
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XapakTepu3oBaTh CTPYKTYPY BHU1A, IOMYJISLUIO KaK €IUHUILLY
BHUJA U BOMIOLMH. J[0Ka3aTh poJib BUAA U NONYJIALMHA B
3BOTIOLUOHHOM TIporiecce. OOBIICHATH MPOUCXO0XKICHUE BUIOB
UCXOJSl K3 COBPEMEHHOI'O yUeHHs 00 IBOJIIOLNN

TepMI/IHBI U IIOHATHA, HAA KOTOPBIMU HAJ10 pa6OTaTB

OBOIOLMS. DBOJIIOIMOHHOE YYeHUE. JIBUXKYIIIME CUITBI SBOJIOLUH. M3omsamums. Apomopdo3s. Unnoananramus. Jlerenepanus.
Muxkposomtonus. Makpossomonus. Bua. Ionyssnmys.
Bunoo6pa3zosanue. boprOa 3a cymectBoBanue. EcTrecTBeHHBII
ot6op. UckyccrBennslit oTo60p. bruonoruueckuii nporpecc.

buonornueckui perpecc. HanpasieHus 3BOIIOLNH.

8. Ilpoucxoxaenue yeaoBeka (antponorenes) (5 u)
Mecto denoBeka B CHCTEME OPraHMYEeCKOro Mupa. UelnoBek Kak BU, €r0 CXOACTBO C )KUBOTHBIMHU M OTJIUYHE OT HUX.

Jloka3aTenbCcTBa SBOIOIMOHHOTO MPOUCXOXKICHHS YeJIOBEKA OT KUBOTHBIX. Mopdooruyeckie u GU3NOIOTHIECKUE OTIMIUTEITLHBIC
ocoOeHHOCTH yesioBeka. Peub kak cpecTBo oO1IeHUs y yeroBeKa. buoconnanbHas CylHOCTh  yesnoBeka. B3auMocBsA3b colManbHbIX U IPUPOAHBIX
(bakTOpoB B 3BOIIONMHU YenoBeka. ColnanbHas U MPUPOIHAS cpeia, aJanTalus K Hel 4eJoBeKa.

UYenoBeueckue pachl, KX POACTBO U MPOUCXOxkIeHHE. UenoBeK Kak eIuHbIN Onomorndeckuil BuaA. JBIDKYIINE CUITBI M 3TAIbl SBOIOIHH
YeNloBeKa: JpeBHeHIIne, TpeBHNE U COBPEMEHHBIE JIFO/IM, CTaHOBIIEHHE YelloBeKka pa3yMHOTO. UelnoBeK Kak KHUTeIb OMOC(hEphl U ero BIUSHHUE Ha
pUPOTY 3EMITH.

ba3oBblii ypoBeHb IloBbILIEHHBIN YPOBEHD

VYuamuecs TOKHBI 3HATH

CymHoCTh OMOJIOrMYECKUX MPOLIECCOB: (POPMUPOBAHNE @DakTOpPBI, CBUIETEIBCTBYIOLINE O IPOUCXOKIECHUHU YEIIOBEKA OT

npucnocoOi1eHHocTH. Brmas JKUBOTHOT'O: CPAaBHUTEJILHO AHATOMHYECKHE.

Briparomuxcst yd4eHbIX U pa3BUTHE OMOJIOTHUECKON HayKH. AMOpHOJIOTUYECKUE, TAJICOHTOJIOTMYECKUe. J[BIXKYIIINE CHITbI

buonoruueckyo TEpPMUHOIOTHIO U CHMBOJIMKY. aHTpOIIOreHe3a: OMOJOrMYECKHE U COLUANIbHBIE. DTaIlbl
aHTPOIIOTEHE3a: APEBHENIINE JPEBHUE, IEPBBIE COBPEMEHHBIE
mroau. Pacel, X KpaTkasi XapakTepUCTHUKA.
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y‘laIlII/IeCH AOJIKHBI YMCTb

OmnuceiBaTh 0COOEHHOCTH OBOJIIOIIMH YCJIIOBCKA. OHpe,Z[eJISITB 10 OOBSICHATD MPOUCXOKACHUC YCIIOBCKA. I[eHaTB BBIBOJbI O
MOJIEIISIM M PUCYHKaM pachl YeJIOBEKa. KUBOTHOM IIPOMCXOXICHUH yesioBeka. OCO3HATh, KaK B
HBOJIIOLINY YEJIOBEKA JICHCTBYIOT OOIIME 3aKOHBI Pa3BUTHS
M3HU. VICIONb30BaTh TEOPHIO aHTPOIIOTEHE3a JIs
JI0Ka3aTeIbCTBA AaHTHHAYYHOM CYIIHOCTh pacu3Ma.
XapakTepH30BaTh TAIbl AHTPOIIOTEHE3a, €0 OMOJIOTHYECKUE U
coLMaJIbHBIE (PaKTOPHI.

TepMUHBI U MOHATHS, HaJl KOTOPBIMHU Ha/l0 padoTaTh

Amntponorenes. Paca. buocouuanbHas CynHoCTh 4Y€I0BeKa. ABctpanonutek. Axanatpor. [laneoantpon. Heoantpor.

Kpomanbonerg

9. OcHosbl 3k0g0rHH (13 4)

DKOJIOTHS — HAyKa O B3aMMOCBSI35IX OPIaHU3MOB C OKpy»Karoleil cpenoil. Cpeaa - MCTOYHUK BEIIECTB, SHEpruH U HHPpopmanuu. Cpenbl
KU3HH Ha 3eMiie: BOJIHAs, HA3eMHO — BO3/IYIIIHAs, [IOYBEHHAs, OPTaHU3MBI KaK cpesia OOMTaHusl.

DKOJIOTHYECKHE (baKTOpBI CpEabl: 8.6I/IOTI/I‘ICCKI/IG, 6I/IOTI/I‘16CKI/I6, AHTPOIIOI'CHHBIC. OCHOBHBIE 3aKOHOMCPHOCTHU JIeHUCTBUS (i)aKTOpOB CPCAbI
Ha OpraHnu3MEbIl.

[Ipucnoco0aeHHOCTh OPTaHU3MOB K JIEHCTBUIO OTIENBHBIX (DAKTOPOB cpe/ibl (Ha MpUMEpE TeMIIePaTyphl WM BIAYKHOCTH): SKOJIOTHYECKHE
TPYIIIbI U )KU3HCHHBIC q)OpMI)I OpraHnu3MOB; CYTOYHBIC U CC30HHBIC PUTMBbI ) KUZHCACATCIIBHOCTU OPTaHU3MOB. buornueckue cBs3u B npupoac.
DKxoyiorudeckoe OnopazHooOpasue Ha 3emiie U ero 3HaYCHHE.

OCHOBHBIE MIOHATHUS YKOJIOTUU NOMYJIALMNA. OCHOBHBIE XapaKTEPUCTUKH MOMYIISILIMK: POKIAEMOCTD, BBIKUBAEMOCTb, YUCIIEHHOCTD;
IUIOTHOCTb, BO3PACTHAS U MOJIOBAs CTPYKTYpa, QYHKIIMOHUPOBAHUE B IPUPOJIE.

Z[I/IHaMI/IKa YHUCJICHHOCTHU HOHYHHLII/Iﬁ B IPUPOAHBIX COO6H.I€CTBaX. buotuueckue cBsa3u B peryisinuu 4YuCJICHHOCTU.

[TonsTue o GuoneHO3€, OHUoreoleHo3e, IKocucTeMe. buoreoneHos kak OMocucTeMa U Kak 9KOCUCTEMA, €T0 KOMIIOHEHTHI: OMOr€HHbIE
3JIEMEHTHI, TPOAYIIEHTHI, KOHCYMEHTHI, peylIeHThl. KpyroBOpOT BEMIECTB M MOTOK SHEPTHH KaK OCHOBA yCTOMYMBOCTH. Ponb paznooOpasusi BUIOB
B YCTOMYMBOCTH OHOT€OIEHO3a.
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Pa3Butne n cMeHa 6MOTEOIIeH030B. Y CTOMYMBBIC U HEYCTOWYNBBIE OMOTeorieHO3bI. [IoHATHE O CYKIIECCHH KaK MPOIecce Pa3BUTHSI
co00IIeCTB OT HEYCTOMYMBHIX K YCTOWYMBBIM (Ha IPUMEpPE BOCCTAHOBIICHUS Jieca Ha MECTe TapH WM namnHu). PasHooOpasue Ha3eMHBIX ¥ BOAHBIX
9KocucTeM. EcTecTBeHHBIE 1 HCKYCCTBCHHBIC 6I/IOI‘GOLIGHO?>BI. HN3MeHeHns B 93KOCHCTEMax 1104 BJIUAHUEM ACATCIABHOCTH YCIOBCKA.

buocdepa kak rmobanbHast skocuctema. Yuenue B.M. Bepnaackoro o posu *UBOro BellecTBa B IpeoOpa30BaHUU BEPXHUX CIOEB 3eMIIH.
buonoruueckuid KpyroBOpoOT BEIIECTB U MOTOK SHEPruu B Onocdepe. Pons 6uonoruueckoro pasHoodpasus B yCTOHYMBOM Pa3BUTUU OUOCHEPHI.

DKOJIOTHUs KaKk HaydyHasi OCHOBA PallMOHAILHOTO MCIIOIH30BAHMS TPUPOIBI U BBIXO/1A U3 TJI00ATBHBIX IKOJOTUIECKUX KPU3UCOB. Porb
OMOJIOTMYECKOTO M SKOJIOTUYECKOT0 00pa30BaHus, POJIb AKOJIOTHISCKON KYIbTYPhI YEIOBEKA B PEIICHUH MPOOJIEMBbl YCTOWYHUBOTO PA3BUTHS
MIPUPOJIBI U OOIIIECTBRA.

JlabopaTopnasi paGora. OneHka CaHUTAPHO-TUTHEHUYECKOT0 KauecTBa pabouero Mecra.

ba3oBrlii ypoBeHb IloBbILICHHBIN YPOBEHD

VYyammnecs 1OJHKHBI 3HATh

OcHoBHBIE 2K0J0THYECKUE (PaKTOPBI U MX Kiaccuukanys. Lenn XapakTtep MpHucIocoOIeHU OPTaHU3MOB K Pa3InIHBIM
MATAHUA. skosorrmueckuM (hakropam. Poroneproan3m. CriocoObr
CaMOPETYJISIIIUYA OMOJIOTUYECKUX CUCTEM. [[pUYMHBI CMEHBI

ouoreoreHo30B. CTpykTypa v (pyHKIIUHU OMOTEO1IeHO30B

Yuyanuecs J0JKHBI YMETb

ITonp30BaThCs KOJIOTHUECKONW TEPMUHOJIOTHEN. XapaKTEepU30BaTh
sKoJIornyecKue (GakTopbl U cpenbl )Ku3HU. [IpuBOIUTE MpHUMeEpHI
OuoreoreHo30B. CocTaBieHHE LIEMN TUTAHUS.

PackpbITh 3aKOHOMEPHOCTH IEUCTBUS IKOJIOTUYECKUX (PAKTOPOB
B nipupoje. OObICHATH, ToUeMy OOJBIIMHCTBO MOMYJISALNN U3
rojia B roji COXpaHsIOT NPUMEPHO NOCTOSHHYIO YUCIEHHOCTb.
Jloka3pIBaTh NPEUMYILIECTBO MHOT000Pa3usl BUAOB B IPUPOJAHBIX
skocuctemMax. OCO3HATh CyTh OCHOBHBIX 3aKOHOB YCTOMYHMBOCTH
KUBOU NMPpUPOABI U «paBuiia 10 mporeHToB»

TepMI/IHH U NIOHATUA, HAA KOTOPbIMH HAaZ10 pa6OTaTB

Cpensl xxu3Hu. JKoaorudeckue paxtopsl. buoreHos.
buoreonienos. buocdepa. Dxocucrema. buongornueckmii
KpyroBopot BemiecTB. [IumeBas 1iens. DKoaoTHs.

Cwmena OMOTe01I€HO30B. 3aKOH ONTUMYyMa. 3aKOH SKOJIOTUYECKON
WHIWBHYyATEHOCTH BUIOB. 3aKOH OTPaHUYHMBAIONIETO (haKkTopa.
3akoH He3aBUCUMOCTH (akTopoB. CpenoodpazoBareny.
Tpoduueckuii ypoenb. Cykueccus. Uucnennocts. [110THOCTD
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10.3akmouenne (2 4)

buonornueckoe pa3Hoo6pa3He M €r0 3HAaYCHHE B JKM3HU HaIICH IJIaHETHI. COXpaHeHI/IH 6I/IOpa3HOO6paBI/IH. 3HaueHue OMOJIOTHYECKUX U
9KOJIOTHYSCKNX 3HAHHUI JIA HpaKTquCKOﬁ JACATCIIBHOCTH.

PecypcHoe oOecneuenune padoyeii nporpaMmmbl

v TexHudyeckue CpeICTBA 00yYeHH:
1.TeneBuzop
2. MynbTUMETUAHBIN IPOEKTOP
3. DKpaH NpOEeKIUOHHbBIN
4. BuneomaruutohoH
5. DVD-meep

v IocoOus ajist y9uTes s :

1. Tlonomapesa U.H., YepnosaH.M. «OcHoBbI 00111e# Onosioruu. 9 kinacc»: Metoauyueckoe nocodue g yuutens. — M.: Benrana-I'pad,
2008;

2. Ilporpamma no 6uonoruu asropos W.H. Ilonomapesa, H.M. Uepnosa (IIpuponosenenue. buonorusa. Oxonorus 5 — 11 kiacc:

nporpammel. - M.: Benrana- I'pad, 2010. — 176 c.)

3. Kosnosa T.A., Kyamenko B.C. buonorus B Tabnumax. 6-11 xmacesl: CripaBounoe mocooue/ ABT. —coc. T.A. Koznosa, B.C. Kyumenko.-

4-¢ u3n., crepeoru. — M.: Jlpoda, 2002. -240 c.

4. 3asu P.I'. u np. buonorus ayis aOuTypueHTOB: BONPOCHI, OTBETHI, TeCThI, 3aaaun/ P.I". 3asi u np.- Mu.: OO0 «tOnumnpeccy, 2003.-736 c.

5. Tonuapos O.B. I'eneruka. 3angaun. — Caparos: Jluneit, 2008.- 352 c.

6. 3aHuMaTeNbHAs OMOJIOTHS Ha YPOKaxX M BHEKJIACCHBIX MeponpusITHsX. 6-9 kimaccel/ aBT.-coc. FO.B. Illep6akosa, U.C. Ko3znosa.- 2-¢ u3.,

crepeotun. —M.: I'nobyc, 2010. -208 c.

7. Buosnorus: c10Bapb-CIPaBOYHUK IS IIKOJIBHUKOB, a0UTYPUEHTOB U yuuTteneil/ aBT.- coc. I'.W. Jlepuep- M.: «5 3a 3Hanus», 2006.- 208 c.

8. B.C. Poxnos, A.B. Tepemos, I'.11. Jlepuep, C.b. Tpodumon 'ocynapcTBeHHast UTOroBast aTTECTAlMs BBITYCKHUKOB 9 KJIaCCOB B HOBOI

¢dopme. buonorus. 2010/ OUIIU. — M.: «Muatemnext-Llentp», 2010. — 144c.

ITocoOus nuist yqammuxcs:

1. TlonomapeBa U.H. buonorus: 9 xnacc: YueOHUK i ydgamuxcsi  obmieoOpa3zoBarenbHbix yupexaeHuit / .H. Ilonomapesa, O.A.
Kopuunosa, H.M. UepnoBa; non pea. npod. W.H. [Tonomapesoii. — 4-e uza., ucrtp. — M.: Benrana — I'pad, 2009.

2. 3aHWMaTenbHBIC MaTepHaibl U (DaKThI IO OOIIEeH OMOIOTHH B BOIIpOCcax M oTBeTax. 5-11 kiacchl/ aBT.-coc.
M.M. bonnapyk, H.B. Kossimnna. — Bonrorpazn: Yuurens, 2007.- 174 c.

v' Meauapecypchbl:
1. http://school185.ucoz.ru/index/resursnyj_centr_po_biologii_2/0-42
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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/

SR

KAJIEHJAPHO —- TEMATUYECKOE IINTAHUPOBAHUE

http://school-collection.edu.ru/catalog/rubr/cfafbOab-542f-43b1-9b26-9f0213b752e6/85313/?interface=pupil &class=51

Kou- Jara
Ne HaumeHoBaHue pa3iejioB H TeM YPOKOB BO
qyaco IJIaH (l)aKT
B
Tema 1. O01mue 3aKOHOMEPHOCTH KU3HH.
1 Nuctpykrax no Th. buonorus — Hayka o )KMBOM MUpeE 1 7.09
2 MeTtoapl OHOJIOTHYECKNAX UCCIIENOBAHNI 1 9.09
3 OO6mIre cBOMCTBA JKUBBIX OPTaHU3MOB. 1 14.09
4 MHoroo0Opasue (hopM >KUBBIX OPTaHU3MOB. 1 16.09

Tema 2. SIBJIeHUsI 1 3aKOHOMEPHOCTH KM3HH HA
KJIETOYHOM YPOBHeE

17


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/

5 MHuoroo6pasue KJIEeTOK. 21.09
JlaGopaTopHas padora Ne |
«CpaBHEHHE PACTUTEIBHBIX U )KUBOTHBIX KJIETOKY
6 XUMHYECKHUE BEIIECTBA B KIIETKE. 23.09
7 CTtpoeHue KIEeTKH. 28.09
8 OpraHoupl KJIETKU U UX (QyHKIUA 30.09
9 OOMeEH BeleCTB — OCHOBA CYIIECTBOBAHUS KIICTKHU. 5.10
10 buocunTe3 Genka B KIIeTKe. 7.10
11 buocunTtes yrieBogoB — (poTocuHTes. 12.10
12 ObecrnieueHne KJIETOK YHEPTHEH. 14.10
13 PasmHOXeHNE KIIETKU U €6 )KU3HEHHBIA 1TUKIL. 19.10
JlaGoparopHas pabota Ne 2
«PaccMarpuBaHue MEKPOTIPETIAPATOB C JICTISIIIHMHUCS
KJIETKaMU PACTECHUS.
14 [ToBTOpenue n 06o0mIeHNE 1O TeMam 1 -2 21.10
15 KonrtpomnsHast padora Nel mo remam 1-2 26.10
Tema3. 3aK0HOMEPHOCTH KU3HH HA OPrAaHU3MEHHOM
YPOBHe
16 Opranusm — OTKpHITas )KMBasi cucTema (OrocucTema) 9.11
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17 [IpuMUTHBHBIE OPraHU3MBI. 11.11

18 PacturenbHbIi opraHu3mM, ero 0COOCHHOCTH 16.11

19 MHoroo6pa3ue pacTeHH U UX 3HaYEHUE B IPUPOJIE. 18.11
OpraHu3Mmebl IapcTBa TPUOOB ¥ JIMIIAHHUKOB.

20 JKuBoTHBIN opraHu3M u ero ocobeHHoctu. PasHooOpaszue 23.11
KUBOTHBIX

21 CpaBHEHME CBOMCTB OpraHu3Ma 4eloBeKa 25.11
Y )KHBOTHBIX.

22 Pa3zmHuoxeHue )kUBBIX opraHu3MoB. UHIuBHAYyaIbHOE 30.11
pa3BuTHE

23 OO0pazoBaHue NOJOBBIX KJIETOK. Meio03. 212

24 N3ydyeHne MexaHn3Ma HacJaEACTBEHHOCTH. 7.12

25 OcCHOBHBIE 32aKOHOMEPHOCTH HAaCII€JJOBAHUSI IPU3HAKOB Y 9.12
OpPTaHU3MOB.

26 JlaGoparopHas pabora Ne 3 14.12
«HacnencTBeHHbIe U HEHACIIECTBEHHBIC IPU3HAKH Y
pacTeHUii pa3HbIX BUIOBY.

27 3aKOHOMEPHOCTH U3MEHUYUBOCTH 16.12
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28 HenacnencrBeHHass U3MEHYUBOCTD. 21.12
JlaGoparopHas pabota Ne 4
«/3yueHne U3MEHUYNBOCTH Y OPTaHU3MOB.
29 OCHOBBI CEJIeKITUH OpraHU3MOB 23.12
30 KonTponbnas padorta Ne2 mo teme 3 28.12
Tema 4. 3aK0OHOMEPHOCTH POMCXOKAEHUS U
Pa3BUTHS KM3HH Ha 3emJe
31 [Ipencrasnenus: 0 BOSHUKHOBEHHH JKU3HU Ha 3eMJie B 11.01
UCTOPHUHU €CTECTBO3HAHUSI.
32 CoBpeMeHHbIE NPEACTABIEHUS O BOSHUKHOBEHUH KU3HU 13.01
Ha 3emie.
33 3nayeHne GOTOCUHTE3A U OHOIOTUYECKOTO KPYrOBOpPOTa 18.01
BEIIECTB B PA3BUTHH JKU3HU.
34 DTarnbl pa3BUTHS )KU3HU Ha 3eMJIe. 20.01
35 Wneu pa3BUTHSA OPraHUYECKOro MUpa B OMOJIOTHH. 25.01
36 Yapnz JlapBuH 00 3BOJIOIMH OPraHUYECKOI0 MUpA. 27.01
37 CoBpeMeHHbIe MTPEICTaBICHHS 00 IBOIIOLNH 1.02
OpPTraHUYeCcKOro MUpa.
38 Bun, ero kpurepuu U CTpyKkTypa. 3.02
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39 [Tpoueccer 06pazoBaHus BUIOB. 8.02
40 Makpo3BOTIOINS KaK MPOIIECC MOSBICHUS HAIBUIOBBIX 10.02
TPYIII OPTaHU3MOB.
41 OcHOBHBIE HAIIPABJICHHS SBOJIIOIUH. 15.02
42 [IpuMepsI SBOTIOIMOHHBIX MPE0OPa30BAHMI JKUBBIX 17.02
OpPTraHU3MOB.
43 OCHOBHBIE 3aKOHOMEPHOCTH SBOJIIOIUH. 22.02
44 OcHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLIHH. 24.02
JlaGoparopHas padoTa Ne 5
«[IpucrocoOIeHHOCTh OPTaHU3MOB K Cpejie
OOUTaHUS.
45 YenoBek — NpeaCTaBUTENb KUBOTHOIO MUPA. 29.02
46 DBOJIIOIIMOHHOE ITPOUCX0XKJICHUE YEIOBEKa 2.03
47 DTansl SBOJTIOINH YEJIOBEKA. 7.03
48 YenmoBedeckre pachl, KX POJACTBO U MPOUCXOXKJICHHUE. 9.03
49 YenoBek Kak )KHUTeJIb OMOc(hephl U ero BIUsSHUE Ha 14.03
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IIPUPOAY 3EMIIH.

50 KonTponpnas padora Ne3 mo teme 4 16.03
Tema 5. 3akoHOMEpPHOCTH B3aMMOOTHOIIEHH I
OPTaHU3MOB U CpeJibl
51 YcnoBus xu3Hn Ha 3emie. Cpenbl )KU3HA 21.03
1 3KOJIOTHYECKHE (DAaKTOPHI.
52 OO6mue 3aKOHBI ICUCTBUS (DAKTOPOB cpenbl Ha 23.03
OpTraHU3MBI.
53 [Tpucrnoco0aeHHOCTh OPraHU3MOB K JICHCTBHUIO (DAKTOPOB 4.04
Cpepl.
54 JlaGoparopHas padota Ne 6 6.04
«OIIeHKa Ka4eCcTBa OKPYKAIOIICH CPEIIbI».
55 buotuueckue cBsi3u B mpupoe. 11.04
56 [Momysstrum. 13.04
57 DYHKIIMOHUPOBAHNUE NOMYJISLUNA B IPUPOJIE. 18.04
58 CooburecTna. 20.04
59 buoreoneno3sl, s3kocucTeMbl 1 Ouochepa. 25.04
60 PasButne n cMeHa OMOreoLEeH030B. 27.04
61 OcHOBHBIE 3aKOHBI YCTOWYMBOCTHU KUBOU MPUPOJIBI 2.05
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62 Dkonornyeckue npodiaemsl B 6rochepe. 4.05
OxpaHa pUPOJIBL.

63 O06001IeHre u cucTeMaTU3aIys 3HaHUH 110 KypCy 9.05
Ononoruu 9 xacca.

64 ['omoBast KOHTpOJIBHAS paboTa. 11.05

65 Ananu3 k/p. CucreMaruzalius 3HaHUH 110 Kypcy 16.05
Ononoruu 9 xiacca.

66 CucremaTu3anus 3HaHU# M0 Kypcy Ouonoruu 9 kiacca. 18.05

67- CucremaTu3anus 3HaHU# M0 Kypcy Ouonorun 9 kiacca 23.05

8 25.05

JluTeparypa g vayammxcs (OCHOBHAS)

1. Tlonomapena M.H., Kopaunosa O.A., Uepnoa H.M.buonorus. 9 knacc. YueOHuK JuIsl ydanmxcsi o011e00-pa3oBaTeIbHbIX OpraHu3aui /
[Tox pen. Y.H. ITonomapesoii. M.: Benrtana-I'pad, 2019.

JluTepaTvpa aJsg vaureis (OCHOBHASA)
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1. buonorwus. 9 knacc. YuebHuk i yyamuxcs oomeoOpasoBarenbubix opranuzanuii / [log pen. M.H. [lonomapesoii. /Ilonomapesa U.H.,
Kopuunosa O.A., Yepnosa H.M. M.: Benrana-I'pag, 2019 1.

2. buonorwus. 9 knacc. [loypounsie muiansl o yueouuky M.H.ITonomapesoii, O.A.Kopaunosoii, H.M.UepHoBoii. aBt.cocT I".B.Uepennukora-

Boarorpan: Yuurens, 2011.-271c.

3. buonorus B cxemax u Tabnumax/ Nonnesa A.1O., Topramos A.B. - M,: Dkcemo, 2012. - 352 c.
4. Buonorus. Bech mkonbHbIH Kype B Tabmunax/coct. JI.B.Enkuna,-Munck:Kyssma:ITput6yx,2017.-416c.

Jlumepamypa, 3a0anusi KOmopou peKoMeHOYVIOMCs 8 Kauecmee usmepumenell:

1.06m1as 6uomnorus. [loypounsie Tectsl u 3ananus./ Jlepaep I'U. - M.: AxkBapuym, 1998;
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