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IHosicHuTEeALHAA 3aNMUCKA

Pabouas nporpamma cocraiieHa ¢ yuetoMm denepaibHoro ['ocynapcTBEHHOTO cTaHapTa, MPOorpaMMsbl o OMOJIOTUN
aBropoB W.H. [lonomapesa, H.M. Uepnona (IIpuponoseaenue. buonorus. Dxonorus: 5 — 11 ki.: nporpammel. - M.: Bentana-
I'pad, 2010. — 176 c. ). Pabouas nporpamMMa OpHEHTUpOBaHA Ha KCIOJIb30BaHKe yueOHuka: [lonomapesa 1U.H. buonorus: 9
KJacc: YUeOHUK JUIs yyamuxcea — o6meoopasoBatenbhbix yupexxaenuit / U.H. [Tonomapesa, O.A. Kopuunosa, H.M. UepHosa;
nox pen. nmpod. M.H. ITonomapesoii. — 4-e uzn., uctp. — M.: Bentana — ['pad, 2009.

CornacHo aeiictByromeMy basucnomy yuebHoMy miiany padouasi mporpamma i 9 kiacca npeaycMaTpuBaeT o0yueHue
ounoJioruu B o0beMe 2 yaca B HEJIEIIO.

Hsyuerme Ouonozuu Ha CmyneHu OCHO6HO020 06“(6’20 06pa3oeanml HanpaeJjleHo Ha oocmujiceHue c.nedylomux ueﬂeﬁ:

v' OcBoeHHE 3HAHHIA 0 XMBOM MIPUPOJE U MPUCYLIUX €l 3aKOHOMEPHOCTAX; CTPOEHUHM, KU3HEAEITEILHOCTH U
Cpemoo0pasyIoIIei poJu JKUBBIX OPTraHU3MOB; YEIOBEKe KaKk OMOCOIMATHFHOM CYIIECTBE; 00 0COOCHHOCTSIX
CTPOCHHS U KU3HEACSITSILHOCTH OPTaHU3Ma YeI0BeKa JUIsl CAMOIO3HAHMS U CAMOCOXPAHEHUS 370POBbS; O POJIH
OMOJIOrMUECKO HayKH B MIPAKTHYECKOH JEITETLHOCTH JIFOICH; METOIaX MO3HAHUS KHUBOW MTPHPOIBI;

v OBjajieHHe YMEHUSIMH TIPUMEHSTH OHOJIOTHYECKHE 3HAHUS JIJIsl OOBSICHEHUS [IPOLIECCOB U SIBJIEHHM KUBOM
IPUPOIBI, KUIHEACSITSTLHOCTH COOCTBEHHOTO OpraHU3Ma; UCII0Ih30BaTh HHPOPMAIIHIO O COBPEMEHHBIX
JTOCTHXKEHUSAX B 00JIACTH OMOJIOTHH M KOJIOTHUH, (paKTOpax 370pOBbs M PHCKa; paboTaTh ¢ OMOJIOTHICCKUMHU
npubopaMu, HHCTPYMEHTAMHU, CITPaBOYHUKAMU; MPOBOJAUTH HAOIIOICHUS 32 OMOJIOTHYECKUMU 00bEKTaMH U
COCTOSIHUEM COOCTBEHHOTO OPraHW3Ma, OMOJOTUYECKUE SKCIIEPUMEHTHI;

v’ Pa3sBHuTHE MO3HABATEIbHBIX HHTEPECOB, HHTE/UIEKTYAJbHBIX H TBOPYECKHX CIIOCOOHOCTEH B IIpolecce
NIPOBEICHUS HAOIIOCHUH 32 KUBBIMU OPTaHU3MaMH, OMOJIOTHYECKUX IKCIIEPUMEHTOB, PaOOTHI ¢ pa3TUIHBIMU
UCTOYHUKAMH HH(POPMAIIHH;

v' Hcnoib30Banue MPHOOPETEHHBIX 3HAHUIT M YMEHHU I B MOBCeTHEBHOM JKH3HH JIUIS yX0/1a 32 PACTCHUSAMH,
JIOMAIITHUMH KUBOTHBIMH, 3a00ThI 0 COOCTBEHHOM 3JI0POBbE, OKA3aHMsI MIEPBOM TTOMOIIU CE€0E M OKPYKAIOIINM;
OIICHKH TIOCIICJICTBUH CBOEH NESITEILHOCTH 10 OTHOIIEHUIO K MPUPOTHOM cpeie, COOCTBEHHOMY OpPTaHU3MYy,



3I0POBBIO APYTUX JIOJEH; s COONIONECHUS TPABIII IOBEIECHUS B OKPYXKAIOIIEH Cpelie, HOPM 340pOBOro oopasa
KU3HU, TPO(PUIaKTHKU 3a001€BaHUI, TpaBMaTU3Ma U CTPECCOB, BpEAHBIX NpuBbluek, BUY- nndpexunn.

B pezynomame usyuenusn 6uono2uu y4eHuK 00J1:4CeH

3HATH/IIOHUMATh:
Ipu3naku OMOJI0rHYeCKUX 00bEKTOB: )KUBbIX OPTaHU3MOB; T€HOB U XPOMOCOM; KJIETOK U OPTaHU3MOB PACTEHHUI,
KUBOTHBIX, TPUOOB ¥ OAKTEPHIl; MOMYIISIIUI; IKOCUCTEM U arpOIKOCUCTEM; OUoc(hephl; pacTEHU, )KUBOTHBIX U TPUOOB
CBOETO PErMOHA;
CymHOCTh 0M0JIOTHYECKUX NMPOLECCOB: OOMEH BEIIECTB U MPEBpaIlEHUs DHEPTUHU, IUTAHKE, IbIXaHUE, BhIJICIICHUE,
TPAHCHOPT BEUIECTB, POCT, PA3BUTUE, PA3MHOKEHHUE, HACIEICTBEHHOCTh U U3MEHUUBOCTb, PETYISLIMS
KU3ZHEJESITEIbHOCTH OPraHu3Ma; pa3apakuMOCTh, KPYTOBOPOT BEIIECTB U MPEBPALLCHUS SHEPTUU B IKOCUCTEMAX;
Oc0o0eHHOCTH OPraHU3Ma YeJ0BeKa, €r0 CTPOCHUS, )KU3HEAEATEIIbHOCTH, BBICIICH HEPBHOU AEATEIIBHOCTH U
TTIOBEICHUS;

yMeTh:
OO0BbsICHATBH: pOJIb OMOJIOTHH B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B MPAKTUYECKON
JESITEILHOCTH JIFOJIEH U CaMOI0 yU4E€HHKA, POACTBO, OOIIHOCTh MPOMCXOKIACHHS U SBOJIIOLIMIO PACTEHHUH U )KUBOTHBIX ( Ha
IpUMeEpe COMOCTABJICHUS OTACIIBHBIX TPYIIN); POJIb PA3IMUYHBIX OPTaHU3MOB B KHU3HU YEJIOBEKA U COOCTBEHHOMU
JEATEeIIbHOCTH; B3aUMOCBSI3M OPTaHU3MOB U OKPYIKaOIIEH CpeIbl; OMOJIOTHYECKOr0 Pa3HO00pas3us B COXpaHCHUHU
ouocdepsl; HEOOXOIMMOCTD 3aIUTH OKPY’KAIOIIEH CPeAbl, POJCTBO YETOBEKa C MIICKOTTUTAIOIIMMHE KUBOTHBIMHU; MECTO
¥ POJIb YEJIOBEKA B IIPHUPOJIEC; B3AUMOCBS3H YeJIOBEKAa U OKPYKAIOIIECH Cpe/bl; 3aBUCHMOCTh COOCTBEHHOTO 3JI0POBBS OT
COCTOSIHMSI OKPY KaIOIIeH Cpe/ibl; MPUUUHBI HACIECTBEHHOCTH M U3BMEHYMBOCTH, ITPOSIBJIICHUS HACJIEACTBEHHBIX
3a00JIeBaHMI, IMMYHHUTETA Y YeJIOBEKa; POJIb TOPMOHOB U BUTAMHUHOB B OPTaHU3ME
N3yuath OHojiornyecKkue 00beKThl H MPOIECChl: CTABUTH OMOJIOTMYECKHUE SKCIIEPUMEHTBI, ONTMCHIBATh i OOBSCHSITH
PEe3yIbTaThI OMBITOB, HAOJIOIATh 32 POCTOM M Pa3BUTHEM PACTCHUN U JKUBOTHBIX, CE30HHBIMA H3MCHCHUSIMH B
MIPUPOJIC, pacCMaTPUBaTh HAa TOTOBBIX MUKPOIIPEIIapaTax U OMUCHIBATh OMOJIOTHYECKHE OOBEKTHI;
Pacno3HaBaTh M ONMUCHIBATH: HA TAOJIMIIAX OCHOBHBIC YaCTH U OPTaHOM bl KJICTKH, OPTaHbl K CHCTEMBI OPTaHOB
YeJIOBEKA; Ha )KMBBIX 00BEKTAaX U TAOIUIIAX OpraHbl IIBETKOBOTO PACTEHUS, OPTaHBI U CHCTEMbI OPT'aHOB JKMBOTHBIX,
pacTeHus pa3HbIX OTJIECJIOB, )KUBOTHBIX OTAEIBHBIX THUIIOB M KJIACCOB; HAaMOOJIEE pacCIIpOCTPaHECHHBIE PACTEHUS U



KUBOTHBIX CBOCH MECTHOCTH, KYJIbTYPHBIC PACTCHUS U JTOMAITHUX KUBOTHBIX, ChEIOOHBIC U STOBUTHIC TPHUOBI, OTIACHBIC
JUTS 9€JI0OBEKA PACTCHUS W KUBOTHBIC,
BoISIBJSTH N3MEHUYNBOCTH OPTaHU3MOB, PUCIIOCOOJICHHSI OPTAHU3MOB K CpeJie OOUTaHHUS, TUTTBI B3aUMOICHCTBUS
Pa3HBIX BUJIOB B SKOCHCTEME;
CpaBHHMBATBL OMOJIOTHYECKHE OOBEKTHI (KJICTKH, TKAHH, OPTaHbI, CACTEMBI OPTaHOB, OPTAHU3MBI, PECTABUTEIICH
OTJICIBHBIX CUCTEMATHICCKUX TPYII) U JIeJaTh BBIBOJIBI HA OCHOBE CPaBHEHUS;
OnpeneasiTh IPUHAJICKHOCTh OMOJIOTHUESCKUX 0OBEKTOB K OTPE/ICIICHHOW CUCTEMAaTHYECKON TPYIIIE
(xnaccudukanms);
AHAJIN3MPOBATh U OLIEHUBATH BO3JICHCTBUE ()aKTOPOB OKPYIKAIOIICH cpeibl, (DAKTOPOB pHUCKa Ha 370POBhE,
MIOCJIC/ICTBUH JICSITCIIBHOCTH YEJI0OBEKA B SKOCHCTEMAX, BIMSHUE COOCTBEHHBIX ITOCTYITKOB Ha JKUBBIC OPTraHU3MBI U
HKOCUCTEMBI,
IIpoBoaUTH CaMOCTOSITEIbHBI MONCK OHMOJOrHYeCKOii MH(POPMALMU: HAXOUTh B TEKCTE YUYCOHUKA OTIIMYUTEIIHHBIC
NPHU3HAKA OCHOBHBIX CUCTEMATUYCCKUX IPYII, B OMOJIOTHYECKUX CIIOBApSIX U CIIPAaBOYHHMKAX 3HAYCHHE OMOJIOTHICCKUX
TEPMHUHOB, B pa3JIMYHBIX UCTOYHUKAX HEOOXOIUMYIO HH(POPMAIIMIO O KUBBIX OPTaHU3Max (B TOM YHCIIC C
MCTIOJIh30BaHIEM HH()OPMAIIMOHHBIX TEXHOJIOTHH);
Hcnoab3oBaTh NpHoOpeTeHHBbIE 3HAHUS U YMEHHS B MPAKTHYECKOI eI TeJIbHOCTH U MOBCETHEBHOI KU3HHU IS :
e CoOmonenus Mep MpoUIAKTHKN 3a00JI€BaHUH, BRI3BIBAEMBIX PACTCHUSIMU, )KUBOTHBIMHU, OaKTEPHUSIMH, TpHOaMU
¥ BUpyCaMH TpaBMaTu3Ma, ctpeccoB, BUU- nHdeknnu, BpeTHBIX IPUBBIYEK (KypEHHE, aTKOTOJIN3M,
HapKOMaHUs); HAPYIIECHUS OCAHKH, 3pSHHUSI, CIyXa, MHOEKIIMOHHBIX M MTPOCTYTHBIX 3a00JICBaHUI
e Oxa3aHue NepBOi TOMOIIH ITPU OTPABIICHUH SIOBUTHIMH IPUOAMU, PACTCHUSIMH, YKyCaX KHUBOTHBIMH; IIPU
IPOCTYIHBIX 3200JICBaHUSAX, 0XKOTaX, 0OMOPOKCHHSX, TPABMaX, CIIACEHUH YTOIAOIIETO;
e PammonanbHOM OpraHu3auy Tpyaa U OT/IbIXa, COOJIOICHUS TPABUJI TIOBEICHUS B OKPYKAIOIICH cpeie;
e BripammuBanus U pa3MHOKEHUS KyJIbTYPHBIX PACTCHUI U TOMAITHUX KUBOTHBIX;
o [IpoBenenus HaOMIOEHUH 32 COCTOSTHUEM COOCTBEHHOTO OpTraHHU3Ma.

Y4ye0HO — TeMAaTHYEeCKNH IJIaH




Ha3Banue Tembl KoanuyecTBo yacos JlaGopaTopHble n IKCKypCHH
NpaKkTHYeCKue padoTbl
1. BBenenue B OCHOBEI 0011 OMOIOTHH 4q +
2. OCHOBBI YYEHUS O KIIETKE 104 ++
3. Pa3mMHOXEHHE U WHAWBUIYAbHOE Pa3BUTHE 54
OpPraHu3MOB (OHTOTEHE3)
4. OCHOBBI y4eHHUsI O HACIEIACTBEHHOCTH U 114 +
M3MEHUYUBOCTH
5. OCHOBBI CENeKIIMU PACTeHUH, )KMBOTHBIX U 54
MUKpPOOPIraHU3MOB
6. IlpoucxoxneHwe IKM3HM W pPa3BHUTHE 5S4 +
OpraHMYEeCcKOTro MUpa
7. Yuenune 00 3BOIIOIUN 114 ++
8. TlpowncxoxaeHne YenoBeka (aHTPOTIOTeHe3) 549
9. OCHOBBI KOJIOTHU 134 +++++
10. 3akmoueHne 19
11. Aroro: 70 10 2

Conep:xxanune y4eOHOM NporpaMMal Kypca 0mos1oruu st 9 kiacca OCHOBHOM HIKOJIbI

1. BBeneHue B 0OCHOBBI 001eli Ononoruu (3 4)

buonorus — Hayka o 5KHUBOM MHDE.

PazHoo0Opasue u 001me CBONCTBA KUBBIX OpraHu3MOoB. [[pu3HaKku )KUBOTO: KJIETOYHOE CTPOCHHE, OOMEH BEIIECTB U
MIPEBPAILCHUE SHEPTHUH, PA3IPAKUMOCTh, TOMEOCTA3, POCT, Pa3BUTHE, BOCIIPOU3BEACHUE, IBUKEHUE, aTaNTallHsl.
Mmuoroo0pasue Gpopm >KH3HU, UX PO B IPUPOJIE. Y POBHHU OPTraHU3AINH KUBOU MTPUPOIBI.

Ba3oBblii ypoBeHb

IloBbllIeHHBIN YPOBEHb

VYyamuecs 10JDKHEI 3HAaTh

Poub Guonoruu B popMUPOBAHUHN COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, B IPAKTUYECKOM JeITeNbHOCTH Toieil. O0 ypoBHSX
OpraHu3alluM KU3HU U OCHOBHBIX CBOMCTBAX JKMBBIX OPTaHU3MOB.

B3anMocCBsI3b U COMIOAYMHEHHOCTh (I/IepapXI/I‘lHOCTB)

ypOBHCfI OpraHnu3aluu KU3HU.




VYyamuecs J0JKHBI YMETh

OOBACHATH POJIb OMOJOTUH B POPMHUPOBAHUHN COBPEMEHHOU OO0cyx1aTh NEPCIEKTUBBI U 3HAUEHUE U3YyUEHUSI Kypca.
€CTECTBEHHO-HAayYHO! KapTUHBI MUPA, B IIPAKTUYECKOH NEATEIBHOCTH BpIuneHATs 1 XapakTepu30BaTh KPUTEPHUH KUBOTO IIPU U3yYEHUN
JIOJEH U CaMOT0 YYEHHUKA. JKABOW ITPUPOIBI.

TepMuHbI U OHATHSL, HAJl KOTOPBIMH HaJl0 paboTaTh

buonorus. 3akonsl. buonornueckue cucremsl. Kierka. Tkanu. Opransl. | Teopus. 3akonomepHoctH. buonornueckoe paznooOpasue. Buj.
OAHOKJIETOUHBIE U MHOTOKJIETOUYHBIE OpraHu3Mbl. OO1I1e CBONCTBA Honymnsus. CTpyKTypHBIE YPOBHH XKUBOTO.
KHUBOTO.

2. OcHoBbI yueHus o kierke (10 1)

Kpatkuii 5kCKypc B UCTOpUIO U3y4YEeHUs KIEeTKU. [luTonorus — Hayka, u3ydaroiiasi KIeTKy.

KieTka kak ocHOBHasl CTpyKTypHas U (PyHKIIMOHATbHAS eIMHUIA OpraHn3MoB. KiteTka kak 6uocucrema.

Pa3nooOpasue KIeToK >XKUBOW MPUPOIbl. DyKAPUOTHI U MPOKAPUOTHI. OCOOEHHOCTU CTPOSHUS KIETOK KUBOTHBIX U
pacteHuil. Bupychl — HeksleTouHast popMa KU3HU.

XVMMHUYECKHUI COCTaB KJIETKH: HEOPraHMYECKUE U OpraHndeckue BeniecTBa B Hell. Vx pasHooOpasue u croiicTBa. Boxa u
€€ poJib B KJI€TKaxX. YTJIEBOMbI, )KUPHI U TUNUbL. benku, amuHokucnoTel. CTpykTypa U GyHKIKUU OENKOB B KiieTke. DepMeHThI
U uX posib. HyKJIenHOBBIE KHCIIOTHI, UX CTPYKTypa U PpyHKuu. Mexanusm camoyasoenus JTHK.

Crtpoenue kietku. Ctpoenue u ¢pyHkiuu sapa. CTpoeHue xpomocoM. LluTonnasmMa u OCHOBHBIE OPTaHOMUIbBI, UX
(GyHKIMH B KIIETKE.

OOMeH BelIeCTB U MpEeBpaIeHIe SHEPTHH — OCHOBA KU3HEIEATETLHOCTH KIETKU. YdacTue (PepMeHTOB.

buocunTe3 Genka B kieTke. buocunTes yriieBoaoB B kieTke (porocuntes). Pos nmurmenTa xmopoduimia. Kocmuyeckas
POJIb 3€JIEHBIX PACTCHUMN.

ObecnieyeHne KJICTKH SHEPTHUEH B Mpoliecce AbIxaHus. Bo3nelcTBre BHENTHEN CpeIbl Ha MPOIECCHI B KIIETKE.

JlabopaTtopHas pabora. MHOrooOpa3ue KJIETOK; CPAaBHEHUE PACTUTEIHLHOUN M JKHBOTHOM KJIETOK.

Ba3oBblii ypoBeHb | IloBbllIeHHBIN YPOBEHb
VYyamuecs: JOJDKHBI 3HATh
OCOoOeHHOCTH CTPOEHUS KIETOK PACTCHUM, )KUBOTHBIX, OaKTepHiA, OcCHOBHBIE MOJI0KEHUs KiIeTouHOU Teopun. CTpoeHue Oeka,
rpu60oB. OCHOBHOM XMMHUYECKHI cocTaB KJIeTKU. VIMeTh npeAcTaBieHnss | HyKJIEMHOBBIX KHCIIOT, YTJI€BOIOB, )KUPOB, JINMUAOB U UX
00 0OMEHHBIX Npoleccax KIeTKH (OnocuHTese 6enka, GoToCuHTE3E, cBolicTBa. PEpMEHTHI U UX POJIb. MeXaHN3Me CaMOYABOCHHUS




KJIETOYHOM JibixaHnuu ). KocMuueckast posib 3eJI€HbIX paCTeHUM. JHK. Poss murmenTa xnopoduiiia. B3anMocBs3u cTpoeHus U
Bo3nelicTBrs BHEIIHEN Cpelibl HA ITPOLECCHI B KIIETKE. ¢dyukmun opranon1oB. CTpoeHHe U GYHKIUU SApa, ITATOTUIA3MBI
Y OCHOBHBIX OPTaHOMJIOB KJIETKH.

VYyamuecs D0JKHBI YMETh

XapakTepu30BaTh COCTAaB U CTPOCHUE KIETKU. Pa3nmnyaTe TUIIBI OOBACHATH POJIb BHYTPUKIETOUHBIX CTPYKTYP (OpraHouOB U
OpraHnu4eCKux COGI[I/IHCHI/Iﬁ SKUBBIX KIIETOK. OOBsICHATE pasimmuuns KJICTOK MOHeKy.H) B ITPOLECCEC ) KUSHCACATCIbHOCTH KIICTKH. CpaBHI/IBaTB
9yKapuOT ¥ MPOKAPUOT, aBTOTPOoB 1 rereporpodoB. PacckaspiBars 0 npoliecchl OMOCHHTE3a OEJIKOB, OTOCUHTE3A U JIBIXaHUSI.

poim obOMmenHa BCIIICCTB B )KU3HHU KIJICTKHU. HpI/IMeHSITI) SHAHUA U YMCHUA 110 XUMUU IJIA 00BACHEHUS

OMOJIOTUYECKHX IMPOIIECCOB MPOTEKAIONINX B KIIeTKe. [loKa3bIBaTh,
qT0 KJIETKa — OMocHcTeMa.

TepMuHBI ¥ OHATHS, HAJl KOTOPBIMH HaJl0 paboTaTh

[Huronorus. Mem6pana. [luronnaszma. SAnpo. Pubocomer. Mutoxounpuu. | Knerounas teopus. MakposneMeHTbl. MUKPOIJIEMEHTHI.

[Tnactuasl. Yraesoael. Kupsl. benku. HK. [THK. PHK. AT®. Momnowmep. [lomumep. Permukarus. MemOpanHbie u
®dotocuntes. ABtotpodsl. ['ereporpodsl. buocunres. O6MeH BemecTs. HeMeMOpaHHbIe opranouisl. Komrmutekc ['onbmku. JIn3ocoMsl.
depMeHT, KIENoYHOoe JAbIXxanue. A3poObl. AHAIPOOHI. OIIC. Anabomusm (Accumusius). KaraGommsm

(muccummsiuyst). Tpanckpunuus. TpaHcasnus.

3. Pa3zMHokeHUe M MHAUBUAYAJbHOE PAa3BUTHE OPTAaHN3MOB (OHTOTeHe3)
(59)

Tunsl pa3MHOKEHHSI OPTraHU3MOB: TI0JIOBOE U Oecrosioe. BeretaTuBHOE pa3MHOKEHHUE.

Jlenenue kieTku 3ykapuoT. [loaroToBka kieTku K aeneHuto (maTepdasa). Muto3 u ero dasbl. JleneHne KIeTku
MpoKapuoT. KieTOUHBIN UK.

OcobennocTtu monoBeIX KIeToK. CymHocTh Merio3a. OmnogoTBopenne. CylmHOCTh 3UroThl. bronorudeckas poib
MOJIOBOTO M O€CII0I0r0 CIOCOO0B PAa3MHOKEHUS.

OnTOreHe3 u ero 3Tarnbl. IMOPHUOHATBFHOE U MOCTAMOPHUOHATBLHOE PAa3BUTHE OPraHU3MOB. BiusiHue hakTopoB cpenbl Ha
OHTOreHe3. BpeaHoe neiicTBre anKorois, KypeHusi U HAPKOTUKOB Ha OHTOT€HE3 YEJIOBEKA.

JlaboparopHasi pabora. PaccMoTpeHne MUKpOIIPENApATOB ACHAIINUXCS KIETOK.

ba3oBrblil ypoBeHb | IoBbIIEHHBIN YPOBEHD

VYyamuecs 10JDKHEI 3HAaTh




CrniocoOwI nenenus kiaeTok. Mutos, $assl MuTo3a. buonoruueckoe JunnonaHbii, ramionaHbii Habop xpomocoM. Meiio3. dazbl

3HauUeHUE MHUTO3a U Melo3a. CriocoObl pa3MHOXKEHHS: OECTIONoe U Metiioza. CpaBHUTEIbHAS XapaKTEPUCTUKA MUTO3a U MeH03a.
I10JIOBOE. NunuBunyanbHOE pa3BUTHE

VYyamuecs D0JKHBI YMETh
XapakTepu30BaTh JBa OCHOBHBIX THIIA PAa3MHOXKEHHUS U UX POJIb B JlaBaTh CpaBHUTEIBHYIO XapaKTEPUCTUKY IpOLIeccaM MUTO3a U
ABOJIIOLIMM KU3HU. Paccka3piBaTh 0 OMOJIOrM4YECKOM 3HAaYEHUU Mero3a. Onpenenars Ha npenapare 1nojJ MUKpOCKOIIOM CTaIuu

OIUIOJJOTBOPEHUS U POJIM 3UTOThI. PaCKpBITh CyTh MUTO3a M MEHO3a MU X | MHTO3A.
3HaueHue. OnucaTh 3Talbl OHTOIeHEe3a

TepMuHBI U IOHATHSL, HAJl KOTOPBIMH HaJl0 paboTaTh
becnonoe pasmuosxenue. [TonoBoe pazmuoxkenue. ['amera. Xpomocoma. | Muatepdaza. [Ipodaza. Mertadasa. Anadaza. Tenodasza.
Murto3. Metios. Knerounsiit nuki. QumionaHas kietka. ["amiongHas Kpoccunrosep. ImOpruoHaIbHOE U TOCTIMOPHOHAIBHOE
KieTka. OHTOreHe3. pa3BUTHE.

4. OCHOBBI YYeHUS O HACJEJICTBEHHOCTH U M3MeHUYHBOCTH (10 4)

Kpartkuii skckypc B uctopuro reHeTukd. OCHOBHBIC TTOHSATHUS T€HETUKHU: HACIEICTBEHHOCTh. I €H, reHOTuTII, (DeHOTHII,
U3MEHUYUBOCTh. 3aKOHOMEPHOCTH U3MEHYHUBOCTH.

3aKOHOMEPHOCTH HACJIeA0BaHUS NMPU3HAKOB. [ 'eHeTHUecKue FkcniepuMenTsl I'. Menens. 3aKoH equHo0Opa3us
TUOPHJIOB MEPBOTO IMOKOJICHHS. 3aKOH paciieruieHus. JJOMMHaHTHBIE U PEIIECCUBHBIC TPU3HAKU. | OMO3UTOTHI M T€TEPO3UTOTHI.

XpoMOCOMHasi TEOpHUs HACIEACTBEHHOCTH. B3auMoieiicTBrE TEHOB M MX MHOXECTBEHHOE JeiicTBre. OnpeneneHue
noJia. HacnmemoBanne npu3HakoB, CIICIICHHBIX C TI0JIOM.. HacieacTBeHHBIe 00J1€3HH YeoBeKa. 3HaAUCHHE TeHETUKH B
MEJIMIIMHE U 37PaBOOXPAHECHUH.

3aKOHOMEPHOCTH U3MEHYMBOCTH. BUIbI U3MEHYMBOCTH: HACJICJACTBEHHAS U HEHACIeACTBeHHas. [ 'eHoTunmyeckas (
KOMOHMHATHUBHASI M MyTAIIMOHHAs ) ©3MEHYMBOCTh. MoauduKalinoHHass n3MEHUINBOCTh. OHTOreHEeTHYECKass H3MEHUHUBOCTb.
[Tprunnbl ©13MEHYUBOCTH. OMACHOCTD 3arpsA3HEHUS TPUPOJTHOMN Cpeabl MyTareHaMHu. Vcroap30BaHre MyTalMi 1JIs1 BEIBEACHUS
HOBBIX PaCTCHUMU.

[Tonsitue o reHodonae. [loHITHE 0 TeHETHYECKOM OMOPa3HOOOpa3uH B IPUPOJIC U XO3SMCTRBE.

JlabopaTopHasi padoTa. Pemmenne reHeTHUYeCKUX 3a/1a4. BrIABICHHE TCHOTUIUYCCKUX U (PEHOTUITUNYCCKHUX MPOSBIICHUI

y oco0eli Bua (MM COpTa), MPOU3PACTAONINX B HEOMHAKOBBIX YCIIOBHAX. M3yueHne N3MEHUNBOCTH Y OPTraHU3MOB.
| ba30Bblii ypoBeHb | MoBbiLWEeHHbI YPOBEHDb |




VYyamuecs 10JHKHBI 3HATh

Meroapl reHeTUKU. 3aKOHBI HACTIEACTBEHHOCTH. XPOMOCOMHOE I'eHeTnyecKy0 CUMBOJIMKY U TEPMUHOJIOTHIO L{UTOreHeTnueckoe
ompeneneHue noJya. BpegHoe BIMsHUE aJIKOT0JIM3Ma, HAPKOMaHUH, o0ocHOBaHMe 3aKOHOB I'.MeHierns ¥ MPUUNHBI OTKJIOHEHHS OT
KYpEHUs, 3arpsiI3HEHUS cpe/ibl MyTaleHaMu Ha MOTOMCTBO. 3HAUEHUE HUX (3-H Moprana). XpoMOCOMHast TEOpHUsl HACJIEICTBEHHOCTH.
TeTIeNIKH [T TPO(UIaKTUKN HACIISICTBEHHBIX 3a00JIEBaHHA. Bnusinue B3auMHbIX TeHOB Ha Gpenotun. Hopma peakuuu. 3akoH

TOMOJIOTHYCCKUX pAOOB. MO[[I/I(i)I/IKaIII/IOHHaﬂ U MyTallMOHHAasA
N3MCHYMUBOCTH U UX ITPUYUHBI

VYyamuecs 10JKHBI YMETh

OOBSACHATH OCHOBHBIE MOHATHUS T€HETUKU. XapaKTepHU30BaTh POJIb JlaBaTb CpaBHUTEIBHYIO XapaKTEPUCTUKY, IPUBOANUTD IIPUMEPBI,
HACJEACTBEHHOCTH U U3MEHYMBOCTH OPIraHU3MOB B )KMBOU IPUPOJIE. KOHKPETH3UPYIOIIHE PACCMAaTPUBAEMYIO F€HOTUIINYECKYIO
Pemate 3aga4a Ha MOHOTHOPHUIHOE CKPELIBAHHUE. 3aKOHOMEepHOCTh. CpaBHUBATh TOMO- U T€TEPO3UTOTHI.

MOJAU(PUKAITMOHHYIO U MyTallMOHHYIO U3MEHYMBOCTH OPTraHU3MOB.
[Toka3pIBaTh MPAKTUYECKYIO 3HAYMMOCTh T'€HETUYECKUX 3HAHUI
JUIS. METUIIMHBI U HAPOJIHOTO X03sicTBa. Onpenensts chepy
JIEATEIbHOCTH T€HETUYECKUX 3aKOHOB IPUMEHUTENIBHO K
KOHKPETHOW CHUTYyallMM, HOpMY peakuuu. Pemare 3anaun Ha
IUruopuaHoe ckpeuuBanue. ONucpIBaTh MEXAHU3M OIIPEIEIIEHUS
110J1a ¥ TUIIBI HACTICIOBAHUS TPU3HAKOB.

TepMuHbI U OHATHS, HAJl KOTOPBIMH HaJ0 paboTaTh

I'eneruka. I'en. 'enotun, @eHoTtun. JlIoMUMHaHTHBINA MPU3HAK. Cuennennoe Hacnenoanue. Kpoccunrosep. Hopma peakuuu.
PenieccuBnbiil mpusHak. Asuiens. CkpemuBanue. XpomocoMa. X- 1 Y- Myranusi. MyrareHHbie (GaKkTOpPBI.
xpoMocomsl. ['ubpun. HacnenctBeHHocTs. MI3MEHUNMBOCTS.

5. OCHOBBI ceJIeKIINH PACTEHH, )KHUBOTHBIX 1 MUKPOOpranu3mMos (5 1)

['eHeTnyeckre OCHOBBI CEJICKIIMM OpPraHM3MOB. 3ajadyd U MeToAbl cenekuuu. Yuenue H.M. BaBumoBa o mentpax
MHOT'000pa3usl ¥ MPOUCXOKICHUS KyJIbTYPHBIX pacTeHUU. JIOCTIKEHUS CeeKIUH pacTeHniH. OCOOEHHOCTH METOJIOB CEICKIIHH
KUBOTHBIX. J[OCTH)KEHUS CENEKIINH )KMBOTHBIX. OCHOBHBIE HAMPABJICHUS CEJICKIIMH MUKPOOPTraHu3MoB. KileTouHas WHXEHEepHs
1 €€ POJIb B MUKPOOHOJIOTHISCKON TPOMBIIIICHHOCTH. [IOHSITHE 0 OMOTEXHOJIOTHH.

ba30Bblii ypoBeHb | MoBblWeHHbI YPpOBEHb

VYyamuecs 10JDKHBI 3HAaTh

HayLIHLIC OCHOBBI CCIICKIINH paCTeHI/Iﬁ N KNBOTHBIX. Hpe)ICTaBJ'ICHI/Ie 00 | VYyenne H.M. BaBunona o HCHTPpaxX MPOUCXOKICHUS. OcHOBHBIC




OCHOBHBIX METOJIaX CEJIEKIIUU PACTCHUM, ’KUBOTHBIX, MUKPOOPraHU3MOB | HallpaBJICHUs pa3BUTHs cenekuuu B ycsosusax HTP.

VYyamuecs 10JKHBI yMETh

[Tonb30BaThCsl TEPMHUHOJIOTHEH. XapaKTepH30BaTh OCHOBHBIC METO/IbI
CEJICKIIUH U MTPUBOAUTH TPUMEphL. PaboTaTh ¢ yueOHUKOM M HAIJISAHBIMH
OCOOUSIMMU.

JlaBaTh reHeTHYECKHE 0OOCHOBAHUE CEJIEKIIMU HOBBIXOPraHU3MOB.
OOBSACHATP 3HAUYEHUE HEPOJCTBEHHOIO U OJIM3KOPOJCTBEHHOTO
CKpelllMBaHMsl. XapaKTepu30BaTb MEXaHU3M

co3ganus rudpuanoit JIHK y mukpooprannsmos.

TepMUHBI U IOHATUSI, HAJl KOTOPBIMU HaJ0 paboTaTh

Cenexumsi.  LleHTp  mpoMCXOXKIACHHS. 0TOO0P.

I'uOpunnzanus. CkpeniBaHue.

HckyccTBeHHBIN

I'erepo3uc. I'enHas wumHxeHepus. Knerounas
buotexnonorusi. Myrarenes. [lomumnonaus

WH)KEHEPUSL.

6. IlpomcxoxaeHue >KH3HU U Pa3BUTHE OPraHMYecKOro mupa (4 )

Hpe,ZICTaBJIGHI/Ie 0 BO3HMKHOBEHMH >KM3HH Ha 3eMJIC B HCTOpUU CCTCCTBO3HAHUAI. I'mmore3a Bo3HMKHOBEHUS Ku3HH A.I.
OHapI/IHa " €C PAa3BUTUC B JI&HBH@P'IHIPIX HCCIICAOBAHUAX. COBpeMGHHBIG TUIIOTE3bl BOSHUKHOBEHMS KM3HH Ha 3eMiIe.
IlosiBnenue IICPBHUYHBIX KHUBBLIX OPraHU3MOB. 3apO}KI[€HI/I€ oOMeHa BCIICCTB. Bo3nukHoBeHHE M&TpH‘IHOfI OCHOBBI

nepcaaun HACJICACTBCHHOCTHU.

[Ipeanonaraemasi reTepoTpoPHOCTh TMEPBUYHBIX OPraHU3MOB.

Panee BO3HHKHOBEHHE

doTocuHTE3a U OMOIOTUYECKOT0 KPYroBOpOTa BEIIECTB. ABTOTPO(DBI, reTepoTpOodbl. IBONIOIHUS OT aHAIPOOHOTO K a9pOOHOMY
croco0y IbIXaHUs, OT MPOKAPHOT — K dyKapuoTaM. BiusHuE XKMBBIX OPraHM3MOB Ha COCTaB aTMOC(hEphl, 0CATOYHBIX OO,
ydacTue B (GOPMUPOBAHHUH MIEPBUYHBIX 1MOYB. Bo3HUKHOBEHHE OHOChEpHI.

Oranbl pa3BUTHs KU3HU Ha 3emie. OCHOBHBIE MPUCTIOCOOUTENbHBIE YePThl HA3EMHBIX PACTCHUM. DBOIIONNS HA3EMHBIX
pactenuii. OCBoeHHE CyIIH KUBOTHBIMU. OCHOBHBIC YEPTHI IPUCTIOCOOIEHHOCTH JKUBOTHBIX K HA36MHOMY 00pa3y >KU3HHU.
[TosiBieHue yenoBeka. BiausHue 4enoBeuecKkoil 1esITeNbHOCTH Ha IPUPOAY 3EMIIH.

ba3oBblii ypoBeHb

IloBbIlIeHHBIN YPOBEHb

Yuanuecs J0JKHBI 3HATh

OcHOBHBIE IPU3HAKHU )KMBOT0. Pa3BuTHE B3IIA10B HA BOSHUKHOBEHHE
Ku3HU. OCHOBHBIE 3Talbl BO3HUKHOBEHMs k13HU (110 A.W. Onapuny)

COBpeMeHHHe T'HIIOTC3bl BOSBHMKHOBCHU A XXU3HU.
XapaKTepI/ICTI/IKa OCHOBHBIX 2TaIlOB.

Yyammecs T0JDKHBI YMETH

XapaKTemeBaTb COBpPCMCHHBIC TMPCACTABIICHUA O MPOUCXOKIACHUN | HpI/IBO)II/ITL JA0Ka3aTCJIbCTBA B MOJIL3Y a0MOTCHHOTO
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JKHN3HHU U €€ pa3BI/ITI/II/I. HaSBIBaTL JABa OCHOBHBIX >Talla HpOI/ICXO)KI[GHI/IS'I nu HpOI/ICXO)KI[eHI/ISI JKHN3HH. OGT:SICH?ITB, KaKHnue YCJ'IOBI/ISI O6€CH€‘-II/IJII/I
pa3BuTHs KU3HU. ONHCHIBATH ATAIBl (GOPMHUPOBAHUS TIEPBHIXOPraHU3MOB | BOSHUKHOBEHUE KU3HU Ha JAPEBHEN 3emIle.
Ha 3eMiIe.

TepMuHbI U OHATHSL, HAJl KOTOPBIMH HaJl0 paboTaTh

Kuzub. buorenes. Abuorene3. Xumudeckas sBoionus. buonornueckast | Koanepsatsl. Dpbl.
IBOJIIOLIHSL.

7. Yuenue 00 3Boawonuu (11 4)

Wnes pa3BuTHsS OpraHndecKkoro Mupa B ouosiorun. OCHOBHBIE TIOJIOkKEeHUS Teopuu Y. JlapBrHa 00 3BOJIOIMH
opraHu4eckoro Mupa. IckyccTBeHHBIN OTOOP M €0 POjIb B CO3AaHUM HOBBIX (opM. I3MEHUYMBOCTH OpraHU3MOB B
NIPUPOJIHBIX YCIOBUAX. J[BIKYIIIME CHITBI BOJIIOIMHK: HACIICICTBEHHOCTh, K3AMEHUYNBOCTh, O0pPH0a 3a CyIIeCTBOBAHUE,
€CTCCTBEHHBIN M NCKYCCTBEHHBIN 0TOOP. [IpHCIIOCOOICHHOCTD KaK pe3ybTaT €CTECTBEHHOTO 0TO0pa. OTHOCUTEIIBHBIN
XapakTep MPUCTIOCO0ICHHOCTH. MHOT000pas3ue BUAOB — PE3yJIbTAT IBOJFOIUH.

CoBpeMeHHBIC MPECTaBICHUS 00 SBOFOIMN OPraHUYECKOTr0 MUPA, OCHOBAaHHBIC HA MONYJIAIIMOHHOM MpuHIHIe. By,
ero kputepu. [lonynsnuonHas cTpykTypa Bujaa. [Tomynsius kak ¢opMa CyIecTBOBaHUS BH/IA U ¢IMHHIIA SBOJFOIUH.
DieMeHTapHBIA MaTepHall U (aKTOPHI SBOJTFOIUH.

[Tporecchl 0Opa3oBaHUs HOBBIX BUJIOB B IIPUPOJIC — BUA000pa3oBaHue. [IoHATHE 0 MEKPOIBOIIONNN U MAKPOIBOJIFOIIHH.
buonoruveckuii nporpecc u 6mosiorudeckuii perpecc. OCHOBHBIE HAIIPaBJICHUSI SBOJIIOIIMN: apoMopd o3, uanoa anTaIus,
nererepanys. OCHOBHBIC 3aKOHOMEPHOCTH JBOJIFOIUH.

BrnusiHue yenoBeka Ha MUKPOIBOJIOIIMOHHBIC TIPOIIECCHI B OMYIIAIuUsax. [IpodieMa BEIMUpaHUsS U COXPAHE HAS PEIKUX
BHJI0B. LIeHHOCTh OMOJIOTHYECKOTO Pa3HOOOpa3usi B yCTOMUMBOM PAa3BUTHH MPHUPOIBI.

JlabopaTopHasi pa6ota. [Iprucrmoco01eHHOCTh OPraHU3MOB K cpejie 0OUTaHuS.

Ba3oBblii ypoBeHb | IloBblIeHHBIN YPOBEHb
VYvyamuecs JOJDKHBI 3HaTh
OBomounonHoe yyenue Y. Jlapsuna. J[Brxkyine cuiibl Win (GakTopsl Barusage! K JIunnes, X.b.Jlamapka Ha npupoxay. Bzaumocss3b
sBosiroruu (o Y.Jlapsuny). Bua. I[Momymnsius. JBIDKYILIUX CHJT 3BOJIIOIMH. J[pyrue ¢hakTophl HBOIIOLUH:
MYTALMOHHBIN MTPOLIECC, MOMYIALUOHHBIE BOJIHBI, U301
dopmHpoBaHUE NPUCTIOCOOIECHHH B POLIECcCe 3BOJIIOLUH.

11



Crioco6b1 00pa3oBaHust HOBBIX BUI0B. OCHOBHBIEC HAIIPaBJICHUS

ABOJIIOLIH

VYyamuecs J0JKHBI YMETh
PackpeITh CyTh 3BOJIONMH, €€ IPUUYMHBI U ABMXKYILME cuilbl. M3naraTh OxapakTepu30BaTh OCHOBHbIE NOJI0keHus Teopun Y. JlapBrHa B
OCHOBHBIE 3aKOHOMEPHOCTH OMOJIOTMYECKON 3BOIOLIUY. CPaBHEHMH C UAESIMHU €r0 MPEAIIECTBEHHUKOB. XapaKTepU30BaTh

CTPYKTYPY BHJIa, MOMYJISIIUIO KaK €IUHUILY BUAA U SBOJIIOLIUH.
Joxa3aTh posib BUa U TOMYJISIIIUU B SBOJIFOIIMOHHOM IPOIIECCE.
OOBACHATH MPOUCXOKICHUE BUIOB UCXOIS U3 COBPEMEHHOTO
yueHus: 00 IBOJIIOLNH

TepMUHBI ¥ TOHATHS, HAJ KOTOPBIMH HaJ0 paboTaTh

OBoJIoHS. DBOJIIOLUOHHOE YUeHHE. J[BIKYIINE CUIIbI SBOJIIOLIHH. W3onsauus. Apomopdos. Unnoananranus. Jlerenepanusi.
MukposBontonusi. Makpospostonus. Buna. [Homymsius.
Bunoo6pazoBanue. boprba 3a cymecrBoBanue. EcrecTBeHHBIN 0TOOD.
UckycctBennsiii ot00p. buonornueckuit nporpecc. bruonorunueckuii
perpecc. HanpasieHust 3BOJIIOINAMN.

8. IIpoucxoxaenue yejaoBeka (anTponorenes) (5 4)

MecTo 4esioBeKa B CUCTEME OPraHUYECKOro Mupa. YenoBek Kak BUJI, €T0 CXOACTBO C )KUBOTHBIMHU M OTJIMYUE OT HUX.

JlokazaTenbCTBa SBOJTIOIMOHHOTO TPOUCXOKICHUSI YeJIOBEKa OT )KUBOTHBIX. Mopdonornyeckue U GU3noJIOrH4ecKue
OTJINYUTEIIbHBIE 0COOCHHOCTH YesioBeKa. Peub Kak cpeJcTBO OOIIeHU Y YesloBeKa. buocornanbHas CyliHOCTh — YeJIOBEKa.
B3anMocBs3b conMaNbHBIX U MMPUPOIHBIX (PAKTOPOB B ABOITIONMH YesioBeka. ColManbHas U MPUPOIHAS Cpea, alanTamus K
HEW YEJI0BEKA.

YenoBedeckre pachl, UX POJICTBO M IPOUCXOXKACHHE. YeIIOBEK KaK €TUHBINH OMOJIOTHYeCKUHN BU. JIBHKYIIIHE CHUIIBI U
ATanbl SBOJIIOLNY YETIOBEKA: IPEBHEHUIIINE, JPEBHUE U COBPEMEHHBIE JIFOJA, CTAHOBICHHUE HenoBeka pa3zyMHOT0. YenoBek Kak
XKUTEIb OMOoChephl M €T0 BIUSHUE HA TIPUPOTY 3EMITH.

ba3oBblil ypoBeHb | IoBbIlIEHHBIN YPOBEHb

VYvyamuecs JOJDKHBI 3HaTh
CymiHocTs OMOJIOTHYECKUX MPOoLeccoB: (opMupoBaHue ®DaKTOpBl, CBUIETEIBCTBYIOLIUE O IPOUCXOKACHUH YEI0BEKA OT
npucrnocobaeHHoCcTr. Brian KUBOTHOTO: CPAaBHUTEIBHO aHATOMUYECKHE. SMOPHOJIOTMUECKHE,




Br1arommxcst yueHbIX U pa3BUTHE OMOJIOTHUECKON HAYKH. [IaJICOHTOJIOTUYECKHE. [IBIKYIIME CUIIBI aHTPOIIOTeHE3a:
buosornueckyro TEpMHUHOJIOTUIO U CUMBOJIUKY. OMOJIOTNYECKHE U COLMANbHBIE. DTalbl aHTPOIIOI€HE3a!
JIpEBHEHNIINE APEBHUE, IIEPBbIE COBPEMEHHBIE JTI0AU. Pacel, nx
KpaTKasi XapaKTepUCTUKA

VYyamuecs D0JKHBI YMETh

OnuceiBaTh 0COOCHHOCTH 3BOJIONUH YesioBeka. Onpenensats mo MoaensM | OOBICHATh TPOUCXOXKICHUE YeIoBeKa. [leaTh BRIBOIBI O

Y PUCYHKaM Pachl YEJIOBEKA. YKUBOTHOM IIPOMCXOKJICHNHU YesoBeka. OCo3HaTh, Kak B
SBOJIIOLIMH YEJIOBEKA JICUCTBYIOT OOIINE 3aKOHBI Pa3BUTHUS )KU3HU.
Hcnonb30BaTh TEOPHIO aHTPOIIOTEHE3A JJI T0KA3aTEIbCTBA
AHTHHAYYHOW CYHIHOCTh pacu3Ma. XapaKTepru30BaTh 3TAIbI
AHTPOTIOTEHE3a, €ro OMOJIOTUUECKHUE U COITUaTbHBIC (DaKTOPHI.

TepMuHBI ¥ TOHATHS, HaJ KOTOPBIMH HaJ0 paboTaTh

Antponorenes. Paca. buoconmanbsHas CyliHOCTh YeIOBEKa. ABctpanonutek. Axanarpon. [laneoantpon. HeoanTpor.
KpomanboHen

9. OcHoBbl 3x00ruu (13 4)

DKOJIOTHS — HayKa O B3aUMOCBSI3SX OPTraHU3MOB C OKpyskarouie cpenoil. Cpeaa - MICTOYHHK BEIIECTB, SHEPTUH U
uHpopmaruu. Cpelibl )KU3HU Ha 3eMJie: BOJIHAsI, HA3€MHO — BO3/TyIIIHAsA, IOYBEHHAs, OpTraHU3MBbI KaK cpejia OOUTaHuS.

Dkonoruyeckue (PaxTopbl cpeibl: abUOTHYECKHEe, OMOTUYECKHE, aHTPONOreHHbIe. OCHOBHBIE 3aKOHOMEPHOCTH JIEUCTBUS
(bakTOpOB cpebl HA OPTraHU3MBI.

[Tprcnoco6IeHHOCTh OPraHU3MOB K JIEHCTBUIO OTACIBHBIX (PaKTOPOB Cpeibl (Ha MpUMepe TEMIEPATYPhI WU
BJIQXKHOCTH ): DKOJIOTHYECKUE TPYIITBI U )KU3HEHHBIE (JOPMBI OPTaHU3MOB; CYyTOYHBIE U CE30HHBIE PUTMBI KU3HEIEITEIbHOCTH
opraHu3MoB. buoTndeckue cBsi3u B pUpoe. IKoJorndeckoe brnopaznooOpasue Ha 3emMiie U ero 3HaueHHeE.

OcCHOBHBIE TOHATHUA PKOJIOTUHU NONyJIAil. OCHOBHBIE XapaKTEPUCTUKH MOIMYJISLUN: POKAAEMOCTh, BEDKMBAEMOCTb,
YHCJICHHOCTD; TUIOTHOCTh, BO3pPACTHAS M MOJIOBas CTPYKTYpa, PYHKIIMOHHPOBAHUE B IPUPOJIE.

JluHaMKKa YMCIEHHOCTH MOMYJIALMI B TPUPOJIHBIX COO0IIEeCTBaX. brOTHUECKUE CBSI3U B PETYJISAIIMU YHUCIEHHOCTH.

[Tonatue o O6uoreHose, OMoreoneHo3e, skocucteme. bruoreoneHos kak OMOCUCTEMA U KaK SKOCUCTEMA, €r0
KOMIIOHEHThI: OMOTE€HHBIE AJIEMEHTHI, TPOIYLEHThI, KOHCYMEHTBI, peAylieHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTUHU KaK
OCHOBa YCTOWYUBOCTHU. PoIib pazHOOOpa3usi BUIOB B YCTOMYHNBOCTH OMOTEOIICHO3A.
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Pa3BuTtue u cMeHa OMOreoLeH030B. Y CTOWYUBBIE U HEYCTOMUMBBIE OMOreo1eHo3bl. [IoHsATHE O CyKIeccuu Kak Mpouecce
pa3BUTHs COOOILECTB OT HEYCTOMUMBBIX K YCTOWYMBBIM (HAa IPUMEPE BOCCTAHOBIIEHUS JIeCa HA MECTE rapy WU HaIlHH).
Pa3Ho00pa3ue Ha3eMHbIX U BOJAHBIX 3KOcHCTEM. ECTeCTBEHHBIE U HCKYCCTBEHHbIE OMOreo1ieHO3bl. I3MEeHeHus B SKOCHCTEMAaX

o4 BIUAHHUEM ACATCIIbHOCTH YCIIOBCKA.

buocdepa kak rmodanpHas skocuctema. Yuenue B.J. BepHaackoro o ponu »KMBOro BemecTsa B peoOpa3oBaHUU
BEpPXHUX c0eB 3eMin. buosornueckuii KpyroBopoT BEILIECTB U MOTOK 3HEpruu B Ouocdepe. Posb 6Mogoruyeckoro

pa3zHooOpa3us B yCTOMUHMBOM pa3BUTHH OMOC(EPHI.

DKOI0Trus Kak Hay4YHas OCHOBA PAlIMOHAJIBHOTO UCITOJIb30BaAHUS MPUPOABLI U BbIXOAA U3 rJ100aJILHBIX DKOJIOTHYECKUX

Kpu3KucoB. Posib OMOIOrMYECKOro M KOJIOTHYECKOro 00pa3oBaHus, pojib 3KOJIOTHUECKON KyJIbTYphl UEJIOBEKA B PEIICHUU

npo0JIeMbl YCTOWYMBOTO Pa3BUTHS IPUPOJIbI U OOIIECTBA.

JlabopaTtopHas padora. OlieHKa CAaHUTAPHO-TUTHEHUYECKOTI0 KauecTBa pabouero Mecra.

ba3oBblii ypoBeHb

| IloBbIlIEHHBIN YPOBEHb

VYuamuecs NOJDKHEI 3HATH

OcHoBHbI€ 3K0JI0THYeCKHE PaKTOPhI U UX Kiaccudukanus. Lenu nuranus.

XapakTtep mpucrnocoOIeHUH OpraHu3MOB K Pa3IMIHBIM
skoJoruueckum ¢akropam. doroneproauzm. CrocoOs
caMOperyisiiuu 0Mosorndecknx cucreM. [IpruunHbl cMEHBbI
o6unoreoreHo30B. CTpyKkTypa U (GyHKIIUH OHOTEOIIEHO30B

VYyammuecs 10HKHBI YMETh

[Tosb30BaThCs HKOIOTUUECKON TEPMUHOJIOTHEH. XapaKTepU30BaTh
IKOJIOTUYECKHE (PAKTOPHI M CPeibl )KU3HU. [IpUBOIUTE TPUMEPHI
onoreo1eHo30B. CocTaBlieHUE [IENU TAUTAHUSL.

PackppITh 3aKOHOMEPHOCTH JIEHCTBUS IKOJIOTUYECKUX (DAaKTOPOB
B ripupoe. OObACHATh, HOYeMY OOJIBIIMHCTBO MOMYJISINI 13
rojia B roJi COXpaHsOT IPUMEPHO MOCTOSHHYIO YUCICHHOCTb.
Jloka3bIBaTh MPEUMYIIECTBO MHOTO00Opa3us BUJOB B IPUPOIHBIX
skocuctemMax. Oco3HaTh CyTb OCHOBHBIX 3aKOHOB YCTOMYMBOCTH
JKUBOM TTPUPOJIbI U «paBuiia 10 mpoLeHToBY

TepMI/IHLI H IIOHATHA, HaJl KOTOPBIMU HAJ10 pa6OTaTB

Cpenpl xu3HU. JKonorndyeckue paktopsl. bruonenos. buoreoneHos.
buocdepa. Dxocucrema. buosnorndeckuit KpyroBopot BemecTs. [InmeBas
Lenb. DKOJIOTHS.

CMmeHa 6uoreoreH030B. 3aKOH ONTUMYMa. 3aKOH SKOJIOTHYECKON
WHAWBUAYAIbHOCTH BUIOB. 3aKOH OTPaHUYUBAIONIETO (PaKTopa.
3aKkoH He3aBUCHUMOCTH (QakTopoB. Cpemoodpa3oBaTei.
Tpoduueckuit ypoenb. Cykneccus. YucneHHOCTh. [1oTHOCTH
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10. 3akirouenne (2 4)

bronornueckoe pazHooOpa3ue U €ro 3HaUYCHUE B JKU3HU Halllel rutaneTel. CoxpaHeHus: OMopa3sHooOpa3us. 3HaUeHUe
OMOJOTUYECKUX U SKOJOTUYECKUX 3HAHUM JJIsl TPAKTUYECKOMN 1eITeTbHOCTH.
PecypcHoe obOecnedyenue padodeil mporpaMmmasl

v TexHHYeCKHe CPeACTBA 00yUEHHS:
1. TeneBuzop
2. MyJbTUMETUIHBIN IIPOEKTOP
3. DKpaH NpOEKIIMOHHBIN
4. BuneoMmaruutodoH
5. DVD-nneep

v’ Ilocooust 1JIst yIUTeJIs:

1. TTonomapena 1.H., UepnoaH.M. «OcHoOBBI 00111e#i OHostoruu. 9 kinace»: Metoauueckoe mocodue sl yauTens. —
M.: Benrana-I'pad, 2008;

2. Ilporpamma no 6uonoruu aBTopoB M.H. ITonomapesa, H.M. Yepnosa (Ilpuponosenenue. buonorus. Dxonorus 5 —
11 xmacc: nporpammel. - M.: Benrtana- I'pad, 2010. — 176 ¢.)
3. Koznora T.A., Kyumenko B.C. buonorus B Tabnumnax. 6-11 kinaccel: CipaBounoe nmocodue/ AT. —coc. T.A.
Ko3snosa, B.C. Kyumenko.-4-¢ u3n., crepeorun. — M.: [poda, 2002. -240 c.
4. 3asu P.I'. u np. buonorus nis abuTypueHTOB: BOIIPOCHI, OTBETHI, TeCThI, 3ana4n/ P.I". 3asi u ap.- Mu.: OO0
«Onumnpeccy, 2003.-736 c.
5. T'onuapos O.B. I'enetuka. 3amaun. — Caparos: Jlumeit, 2008.- 352 c.
6. 3aHnMarenbHas OMOJIOTHS HA YPOKaX U BHEKJIACCHBIX MepornpusaTusax. 6-9 xiaccel/ aBT.-coc. FO.B. lllep6akosa, 1.C.
Koznoga.- 2-e u3z., crepeotun. —M.: I'mobyc, 2010. -208 c.
7. buonorus: ciIoBapb-CIIPaBOYHUK JJIS MKOJLHUKOB, a0UTYpUEHTOB U yuutene/ aBT.- coc. [.1. Jlepuep- M.: «5 3a
3naHus», 2006.- 208 c.
8. B.C. Poxios, A.B. Tepemos, I'.1. Jlepuep, C.b. Tpodumos ['ocynapcTBeHHass HTOTOBast aTTeCTAIMs BHITYCKHUKOB 9
kJiaccoB B HoBoM popme. bruonorus. 2010/ ®UIIN. — M.: «MaTemnexr-Lieatpy, 2010. — 144c.
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IMocoOus nuist yyammxcs:

1. IlonomapeBa M.H. buonorus: 9 xnacc: YueOHUK /Ui yyaniuxcsi  001ieoOpa3oBaTebHbIX yupexaenuii / M.H.
[Tonomapesa, O.A. Kopuuiiosa, H.M. Uepnona; nox pexa. npod. .H. Ilonomapeoii. — 4-e uzn., ucnp. — M.:
Benrana — I'pad, 20009.

2. 3aHuMaTeNnbHble MaTepuabl U (GaKThl IO 0011l OnoIoruu B Bompocax 1 oTBerax. 5-11 kmaccel/ aBT.-coc.
M.M. boanapyk, H.B. KoBbuinna. — Bonrorpan: Yuurens, 2007.- 174 c.

v' Meauapecypcnbi:

1. http://school185.ucoz.ru/index/resursnyj_centr_po_biologii_2/0-42
2. http://tana.ucoz.ru/dir/11
3. http://www.nvobrazovanie.ru/biolog
4. http://shishlena.ru/moi-prezentatsii-v-powerpoint/mutatsionnaya-izmenchivost-9-11-klass
5. http://festival.1september.ru/articles/410158/
6. http://school-collection.edu.ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85313/?interface=pupil&class=51
KanengapHo — reMaTu4eckoe IjiaHUpOBaHHUe
Ha3zBanmue pa3nena, DJIeMeHTBhI COAepPKAHUS Kou- Tun ypoka dopma CpencrBa
TeMa ypoka. BO ypoka 00y4JeHHUsI.
4acoB Nudopmaunon
HOE
COMPOBOKIEHHU
e
1. Beeoenue ¢ ocnoewt oowent ouonozuu (4 u)
buonorus- Hayka o buonorus- Hayka o KuBou 1 Ypox becena Taomua»Komi
KUBOM MHUPE. npupoje. Ponb Guonoruu B aKTyalu3aluu JIEKC
MPAKTHYECKOH IeATETbHOCTH JIOJICH. 3HAHUHU U OMOJIOTHYECKHX
81, sonpocwr 1 - 3 Metopl U3y4eHUsT HKUBBIX YMEHUH HAYK»
0OBEKTOB: OMOJIOTHYCCKHIT



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/cfafb0ab-542f-43b1-9b26-

IKCIIEPUMEHT, HAaOIOICHHE,
OMKCaHKUE U U3MEPEHHE
OHOJIOTHYECKUX 00BEKTOB

OOmme cBoiicTBa OTnuuuTeNnbHBIE 0COOCHHOCTH 1 KomOunup. becena MyneTrMe IniiH
JKUBBIX OPIaHU3MOB. | )KHBBIX OPraHU3MOB OT HEKUBBIX YPOK ast Ipe3eHTaIuUs
TEJI: KJIIETOYHOE CTPOCHUE, 0OMEH «CBoiicTBa
S 2, 3anoanums BELIECTB U MPEBpAILEHUE SHEPTUH, JKUBBIX
maobauyy pasapaxkumocTb. ['omeocTas, pocr, OpPraHN3MOBY
pa3BUTHE, BOCIIPOM3BE/ICHNE,
NIBIKEHHE, afanTalus. JBOIIOLHNSL.
MHuoroo0pasue YpOoBHU OpraHU3aUM KUBOK 1 KomOunup. becena Tabnuna
(hopM KUBBIX pupoabl. MHOTrooOpasue KUBbIX YPOK «
OpraHu3MOB. opranusMoB. Kpartkas MHuoroo6pa3ue
8 3, sonpocwt 1-3 XapaKTePUCTHKA €CTECTBEHHOM (bOopM KUBBIX
CHCTEMBI KJIacCU(UKAITIH KUBBIX OpPraHU3MOB»
opranu3moB. [lapcTBa xnBoi
HIPUPOJIBL.
buonornueckoe buonornueckoe pazHooOpaszue Kak KomOunmp. DKCKypcHs broknoT,
pazHooOpaszue OCHOBA YCTOMYHMBOCTH OHOChepsI U YPOK «buonornuec | kapanmamn .
BOKPYT Hac. KaK pe3yibTaT 3BOJIOLHH. KO€
Omuem no CoOmnroienue mpaBuil OBEICHUS B pa3sHooOpa3u
akckypcuu, c. 11 -12 | okpyxaroien cpeze, 6epexHOTO € BOKpYT
OTHOILLIEHMSI K OMOJIOTNYECKUM Hac»
00BEKTaM, UX OXpaHa.
2. Ocnoegvl yuenusn o knemrke (10u)
utonorus- Hayka | M3 ucropuu muronoruu. Knerounoe | 1 KomOunwup. becena ¢ Tabmuupe»Crpo
O KIJIETKE. CTPOEHHE OPraHU3MOB KaK YpPOK JJIEMEHTaMHU | €HHE KIETKW»,
Msoroo6pasue JI0Ka3aTelbCTBO UX POJICTBA, pacckasa «Pa3znooOpasue
KJIETOK. €IMHCTBA KUBOU npupoabl. Knerka- KJIETOK»
84 OCHOBHasl CTPYKTYpHas 1

(byHKIMOHATbHAS €MHULIA
opranu3moB. KiieTka kak
6uocucrema. PazHooOpasue Ki1eTok
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YKUBOU NPUPOBI. DYKapUOTHI U
pokapruoThl. OTHOKJIETOUHBIE U
MHOTOKJIETOYHBIE OPTaHU3MBI.
CBolicTBa KJIETKHU.

XUMUYECKUI OOGIIHOCTh XUM. COCTaBa KIJIETKH. HMHM wu neps. becena c Tabnuia-cxema
COCTaB KJIETKH. Heopranuueckue (Boaa u 3aKp. AJIEMEHTAaMH | XMM. COCTaBa
85, gonpocwr 1- 3 MUHEPAITBHBIC COJIN) U pacckasza KIICTKU
opraHuyeckue BeuiecTna (0enku,
KUPBI, YTIICBOJIBI, HYKIIEUHOBBIC
kucaoThl). [lonnmMepsl, MOHOMEDHI.
benku n Opranndeckue BEIecTBa, UX pojb B MHM wu nieps. Pacckas Moaens JHK,
HYKJICHHOBBIC opranusme. benku, aMUHOKHUCIIOTHI. 3aKp. Tabnuua
KHCIIOTBI. Crpykrypa u pyHKIIUU OEIKOB B «CtpoeHue
86 kieTke. @epMeHTBhI, UX POJIb. Oenmka»
Hyxkneunossie kucnotsl: JJTHK u
PHK, wux crpykrypa u QpyHKIUH.
Permukanyst.
CtpoeHue KIeTKH. Crpoenue kietkn. MemOpaHna KomOunmp. becena Ta6muupm»CTtpo
87 kietku. [lutonnasma. CtpoeHue u YpOK €HUE KIIETKUY,
dbyakuun sapa. TUnb KIETOK: Tabnuua
POKAPUOTHI, SyKapuoThl. Bupycsi- «Bupycoi»
HeksieTouHble popmbl. Hapyienus B
CTpOEHUH U (PYHKIIMOHUPOBAHUU
KJIETOK — OJIHA U3 IPUYUH
3a00JIeBaHUIi OPTaHU3MOB.
Opranounnsl kietkn | MemOpanusie (D1IC, komriekce YPOoK KOMILIL Jlab. pab. Ne | Tabausm»CTpo
U X QYHKLUH. I"oab KM, TU30COMBI, MUTOXOHIPUH, MPUMEHEHUS 1 €HHE
88 IUTaCTH/IbI) 1 HeMEMOpaHHbIe 3YH. «CpasHeHue | pacTUTEIbHON
(pubocoMa, KIIETOUHBIH LIEHTP) cmpoeHus KIIETKUY,
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opranouipl. OcOOEHHOCTH CTPOCHHUS K1emoK Crpoenue
pacTUTENBHOM, )KUBOTHOM, pacmenull, JKUBOTHOM
OaKTepuaTbHOU KIIETOK. HCUBOMHBIX, | KICTKHY,
OIHOKJIETOYHBIE 1 MHOTOKJIETOYHBIE baxmeputi» «Pa3noobpazue
OpraHU3MBl. Jlab. pab. KJIETOK»

No2

«H3yuenue

K1emoK

baxmeputly

10. | OOmeH BelecTB U OOMeH BelecTB U MPeBpalleHre NHM u nepB. | becenac Tabnuma
MIpeBpaIeHUE JHEPrUU- OCHOBA 3aKp. sneMmentamu | «Metaboauzm»
SHEPTruH. KU3ZHEJCATCIILHOCTH KIICTKH. pacckasza

Anab0113M (aCCUMMIISLNSA) U
89 KaTaboaM3M (IMCCUMUITAIINS ).
Oneprus kinetku. ATO.

11. | buocunre3 6enkoB B | Ilonstue o Guocunrese. ['en- HNHM wu neps. VYpok - Tabmuia

YKUBOU KIIETKE. yuactok JJHK. I'enernueckun xon, 3aKp. JIEKIUS «buocunres
810 €ro cBoiicTBa.dTamnbl cuHTE3a Oenka Oemka»

B KJIETKE: TPAHCKPUIILIHS,

TpaHCISALUS.

12. | Buocunres [Turanue. Paznumamst opraHu3MoB 1o KomOunup. Becena ¢ Tabmuua
YTJIE€BO/I0B- cnoco0y nuranus. [lonstue o YPOK aneMentamu | «DoTocuHTE3Y,
dboTOocuHTE3. ¢doTocunTese. Ponb nurmenTa pacckasza «Turbr

811 xsopoduia. CBeToBas 1 TEMHOBAS MIATAHUS,
¢a3bl poTrocuHTE3a. 3HAUCHUE noptper K.A.
tdoTocunTesa. KocMuueckas posb Tumupsizena
3€JIEHBIX PACTECHUM.

13. | Obecrieueuue [ToHsATHE O KIIETOYHOM IBIXaHUH. KomOunwMp. MynbTuMenuiiH
KJIIETKU SHEPTHUeH. Ob6ecrieyeHne KIETKU SHEPTUEH B YpOK asi Mpe3eHTanus

812, npoiiecce apixaHus. buonornyeckoe «buonoruuecko

Nn0020MOBUMbCS K
3auemy

OKHCJICHUE. DTaIlbl OMOJIOTHYCCKOTO
OKHCJICHHUA: HO,HFOTOBHTCHLHLIﬁ,
HCIIOJIHOC 6C3KI/ICJ'IOpOI[HOC

€ OKHCIICHHC)
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pacllenIeHue, 0JIHOE KUCIOPOAHOE
pacuemienue. [ konus.

14. | 3auer o Teme Coneprxanue BCeil TEMBI. 1 Ypok Ypok-3auer TectoBble
«OCHOBBI y4€HHUS O KOHTPOJIS U 3aaHus,
KJIETKE» OIICHKHU Ouosoruyeckue

3HAHMI 3a1a4u
3. Pazmuosncenue u unousudyaivHoe pazeumue opzanuzmos (onmozenes) (5 u)

15. | Twumst pa3muoxenus | PasmuHoxenwue. [TomoBoe u 6ecnonoe | 1 Ypox Ypox

OpraHU3MOB. pasmHoxenue. becronoe aKTyaJlu3alluyd | B3auMooOydye
813 pPa3MHOKEHHE- TPEBHEUIITNI CIOCO0 3HAaHUUN 1 HUS

pa3MHoxeHus. Bunpl 6ecriosioro yMEHUHI

Pa3MHOKEHHUS: IeJICHNUE KIIETKH,

MHTO3, IOYKOBAHUE, JCIICHHUE Tea,

cropoo6pa3zoBanue. CMeHa

nokoJieHui. BereratnBHoe

pa3MHOXKEHHE.

16. | JlemeHue KIIETKH. TToHusaTHe 0 neneHNN KIETKH. 1 KomOunmp. Tabnumna
Muwuros. Jlenenue KIeTKM — OCHOBA YPOK «Muto3s»,

814 Pa3MHOKEHHS, pOCTa U PA3BUTHS MHUKPOCKOIIHI,
opraHu3MoB. /leneHue kineTku MUKpoTpenapar
sykapuoT. bronoruueckuii cMbICT U bl JICJISIIIAXCS
3HaueHue MuTo3a. Ma3pl MUTO3A. KJIETOK
Jlenenue KIeTKH MPOKAPUOT. pacTeHus
Knerounpnii k.

17. | O6pazoBanue Hab6op xpomocom B KIIeTKe. 1 WHM wu nepB. | Pacckas ¢ Tabnuia
MOJIOBBIX KJIETOK. Comaruueckue kietku. [lonossie 3aKp. sneMeHTamu | «Meio3»
Meiios. KJIETKHU, CTPOCHHE U UX (DYHKIHH. Oecenpl

815

JlunnouHas 1 rarioniHas KieTka.
Melios, ero cymHocTts. Pegykuus.
I'omonoruunslie xpomocomsl. IlepBoe
U BTOPOE JCIICHUE MEHO03a.
Kpoccunrosep. Omnonotsopenue,
ero OMOJIOTMYECKOE 3HAYECHUE.
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O0pazoBaHHe OJOBBIX KIETOK
(ramerorenes).

18. | UnauBuayansHOe Poct 1 pa3zBuTue opranuzMos. 1 NHM u neps. | Pacckas c Tabnuna
pasButHe opranuzMa | OHTOTeHe3, ero ATaIlbl. 3aKp. snementamu | «HIMBHUYyanbH
— OHTOI€HE3. OMOpHOHANBHBIN TEPUOJT Oecenbl 0€ pPa3BUTHE

OHTOI'€HE3a U MOCTIMOPHUOHAIBHBIN XoproBeIX (Ha

nepuo. Brusaue pakTopoB cpebl u npuMepe

BpEIHBIX MPUBBIYEK HA OHTOTCHE3 JIAQHIICTHHUKA)
816, c. 58 -59 YyeJIoBeKa.

19. | 3auer o Teme Copneprxanue Bcell TEMBI. 1 Ypox 0C3 Kaprouku ¢
«Pa3mMHOXEHNE U KOHTPOJIS | OMOJIOTHYECKUM
WHIUBUIYaTEHOC OTICHKHU U TepMUHAMH,
pa3BHUTHE 3SHAHHH OHMOJIOTHYECKHE
OpPTaHU3MOB» 3aJIa4d, TECT

4. OcHoebl yuenusn o nacieocmeennocmu u uzsmenuueocmu (11u)
20. | Hayka renetuka. U3 | I'eHernka — Hayka o 1 NHM wu nieps. Ypok — MynbTUMeTuiiH
UCTOPUU PA3BUTHS 3aKOHOMEPHOCTAX 3aKp. JeKIus asi Mpe3eHTalus
TCeHETHUKH. HACJIEICTBEHHOCTU U «UcTopus
OcHoBHbIE IOHATUSA | U3MEHYUBOCTU.. [Ipeaucropus pa3BUTHUS
TCHETHUKH. reHeTUKU. OCHOBHBIE MOHSTHSL: TeHETUKID)
HACJIEJICTBEHHOCTh U U3MEHUUBOCTD
—CBOMCTBa OPraHU3MOB, I'EH,

817,18 TeHOTHI, ()CHOTHII, aJUICIIbHBIC
T€HbI, TOMO3UTOTHI, TE€TEPO3UTOTHI .
3aKOHOMEPHOCTH U3MEHUHUBOCTH
OpPraHn3MOB.

21. | T'enerudeckue Meropl B ucciieoBaHusax . 1 KomOunwmp. Paccka3s Tabnuua
OTIBITHI Mennens YPOK «Monorubpuaa
I'. Mennens. (TuOpUIOTOTUYECKUN METOT). oe

CkpeniuBaHue. CKpEIIUBAHHEY,
I'n6pun. MonorubpuHoe noptper I'.
819, sonpocwi 1 -4 | ckpemmBanue. Henomnxoe Mennenst
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JOMUHUPOBaHUE. 3aKOH

eIMHOO00pa3usl, 3aKOH PaCIICIICHUSI.

I'umore3a YUCTOTHI T'aMeET.
PeneccuBHbIE 1 TOMUHAHTHLIE
MIPU3HAKH.

22. | JlurubOpumHoe JuruOpuiHoe CKpeIInBaHue. Komb6unmp. Pacckas ¢ Tabnuua
CKPEIUBAHHUE. Tperuii 3akon Mengena. Mexanusm YPOK aneMeHTamMu | «JlurubpunHoe
HACJIeIOBAHUS TIPU3HAKOB MTPU Oecenpl CKPCIIMBAHHE)
TUTHOPHUTHOM CKpPEITUBAHHH.
$20, 3a0ayu & Ananusupyroluiee CKpelBaHme.
mempaou
23. | CueruteHHoe Pacnionosxenue reHoB: B OJHOU KomOunwup. Pacckas ¢ IToptper T
HaCJIe/IOBaHWE TEHOB | XPOMOCOME, B pa3HBIX XpPOMOCOMaX. YPOK anleMeHTamMu | MopraHna,
Y KPOCCUHIOBED. JIuneliHOE pacronoKEeHNE TEHOB. Oecenbl
3aK0H CIIEINICHHOTO HaclIeqOBaHUI
821 T. Moprana. ['pynma cueruieHust.
Kpoccunrosep.
24. | BzaumonencTsue IToustue o reue. 'eHsl U VHM wu nieps. Pacckas YueOHuK
T€HOB U UX XpOMOCOMBI. THIIBI BIMSHUS T'€HOB. 3aKp.
MHO>KECTBEHHOE [Tonmumepus. [InelioTponusi.
NeicTBHe. YcnoBust MposIBIICHUS! TPU3HAKOB.
I'enotunuueckas cpena.
§22
25. | Ompenenenue noJjia. | X-XpOMOCOMBI, Y- XpOMOCOMBHI, NHM wu nieps. Pacckaz Tabnumia
HacnenoBanue ayrocombl. KapuoTtun. Mexanusm 3aKp. «'enernka
MIPU3HAKOB, onpenenenus noia. Hacnenosanue oJia»
CIIETJIEHHBIX C MPU3HAKOB, CLIETJICHHBIX C TIOJIOM.
IOJIOM.
823
26. | Hacaencreennas M3MeHUnBOCTE- CBOMCTBO Kom6unwmp. Pacckas ¢ Tabmumna
W3MEHYUBOCTb. opranu3mMoB. HacnenctBeHnHas YPOK sanementamu | «HacnenctBenH
824 W3MEHYUBOCTD. Oecennl ast
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Turbl HaCJIEICTBEHHOU W3MEHYNUBOCTb.
W3MEHYMBOCTH: KOMOWHATHBHAA U [MTomurmongus»
MyTauuoHHas. Myranuu. MyrareHst.
3axkoH romosiornyeckux psaos H.M.

Basunosa.

27. | Tumsl MoudukanrnoHHas U3MECHINBOCTh Komb6unmp. Jlab. pab. Komuarusie
U3MEHUYUBOCTH. (HeHacneICTBEHHAs), €€ YPOK Ne3«Buisignen | pactenus,

825, coobwenus xapaktepuctuku. Hopma peakiuu: ue JUCThS
mMpokas, y3kas. Moaudukanuu. U3MEHYUB0CM | paCTeHUU

OHTOreHeTnyeckas 3MEHYMBOCTh uy OJIHOTO BUJA
(Bo3pacTHas). opaanuzmosy | (6epessbl),

repOapuu,
WHCTPYKTHBHBIC
KapTOUYKH

28. | HacnencTBeHHBIC ['pynmbl HacneACTBEHHBIX OOJIE3HEH: Kom6unup. Ypoxk — MyneTrMe e
001e3HH, 00J1€3HH, CBSA3aHHbIE C MyTallUsIMU YpOK JeKIUS ast Ipe3eHTanus
CIICTJIEHHBIE C reHOB; 00JIE3HU, CBA3AHHBIE C «Hacnencrsenn
MIOJIOM. MYTalUSIMH XpOMOCOM. | 'eHHbIe ble 0OJIE3HU»

826 00JIe3HU: TATbTOHU3M, TeMO (QUITHSI.
XpoMoCOMHBIE 00JIe3HH: O0JIE3Hb
Jlayna. JluarHocTrka 3a00JIeBaHHIA.
3HaueHue reHeTUKU B MEUILIMHE U
3/IpaBOOXpPAaHEHUH.

29. | O0o0IEeHnE " ConeprxkaHue BCEl TEMBI. Ypok Becena [Toarorosurscs
CUCTeMaTu3alus 0000111eHUE U K 3a4eTy
3HAHU IO TEME cUCTeMaTru3all
«OCHOBBI YUYEHHUS O WU 3HAHUI
HACJIEJICTBEHHOCTH U
W3MEHUYUBOCTH»

30. | 3auer mo Teme ConepxaHue BCeH TEMBI. Ypok VYpox Kaprouku-
«OCHOBBI Y4€HUS O KOHTPOJIS U 3aIUTBI 3aaHus
HACJIeICTBEHHOCTH U OIICHKHU 3HaHUU
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U3MEHYNUBOCTID) 3HAaHHUI
5.0cHosbl cenekyuu pacmenuil, HcUGOMHBIX U MUKPOOp2anu3mos (5 u)

31. | I'enetnueckue W3 ucropuu cenexkuun. Cenexuus 1 NHM u neps. | Pacckas c Tabnuna —
OCHOBBI CEJICKIINU KaK HayKa. 3a7a4il U METOIbI 3aKp. DIIEMEHTAMH | CXeMa «METOIbI
OPraHu3MOB. cenekuuu. IckyccTBeHHBIN 0TOOD, oecenbl CEJIEKIIUN»

ruOpuIU3aIys, MyTareHes.
827 [Mommronust.

32. | Ocobennocru Oco0eHHOCTH KYJIbTYPHBIX 1 NHM u neps. | Pacckas c Tabnuna
CEJIEKIIUU Y pacteHuii. MeToipl CeNneKInn 3aKp. aementamu | «Copra u
pacTeHui. pacTeHuii: rudpuaAn3aIus U 0TOOP. Oecenbl ruopuIbI

Homumuronmus. JlocTimkeHus KYJIBTYPHBIX
828 CENIEKITMOHEPOB CTPaHbI, 00IacTH. pacTeHwmit»,
[IpumeHenue 3HaHUM O KOJUIEKIIUH
HACIIE/ICTBEHHOCTH U H3MEHYHBOCTH, CEeMsIH,
HCKYCCTBEHHOM O0TOOpE MpH pacreuaTka o
BBIBEJICHIH HOBBIX COPTOB PACTEHUH. JOCTHKEHUSIX
CEJIEKIIHOHEPOB
Kuposckoit
obnactu

33. | LeHntpsr Hccnenoanus H.W. BaBuiosa. 1 KomOunmp. Ypoxk- [TopTper H.W.
MHOT000pa3us u VYuenne H.W. BaBuiioBa o neHTpax YpOK skcneaunus | BaBuiiosa,
MIPOUCXOKACHUS MHOT000pa3us U MPOUCXOKICHUS Tabnuua
KYJIbTYPHBIX KYJIbTYPHBIX PAaCTEHUH. «enTpsl
pacTeHHiA. MIPOUCXOKACHUS

829 KYJIbTYPHBIX
pacTeHui»

34. | OcobenHoctu Llenu cenexuuy >KMBOTHBIX. 1 KomOunmp. Pacckas ¢ MynbTUMeIuiH
CeNeKIIUU Hctopust onomamHuBaHus. MeTo ibl YpPOK BIIEMEHTaMH | asi Ipe3eHTaus
KUBOTHBIX. CeNIeKIIUH KUBOTHBIX: THOpUAN3ALIUS Oecepl «Cenekuus

(MHOpUIMHT U ayTOPUIMHT) U 0TOOP JKUBOTHBIX»
830 (MaccoBbIf M MHAWBUIYaABHBIN).
CoBpeMeHHbIE METO/Ibl CETICKINH
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KUBOTHBIX (MCKYCCTBEHHOE
OCEMEHEHHUE, KIIOHUPOBAHUE).
[IpuMeHeHue 3HaHuM O
HACJIEJICTBEHHOCTU U U3MEHYUBOCTH,
UCKYCCTBEHHOM O0TOOpE IIpH
BBIBEJICHUU HOBBIX [IOPO/]1
YKUBOTHBIX.

35. | OcHoBHBIE 3HaueHNne CEIEKIINN 1 NHM u nepB. | Pacckas ¢ MynbTuMenuiiH
HarpaBJIeHUS MHKPOOPTaHU3MOB JJIsI PA3BUTHS 3aKp. AJIEeMEHTaMH | asi Mpe3eHTaIus
CEJIEKIINHU ¢/X, MEOUIIMHCKOM, Oecennl «MukpoOuosior
MHUKPOOPTaHU3MOB. | MUKPOOHOJIOTMYECKOMN U APYTrUX us U ee

OTpaciiei TPOMBITIIUICHHOCTH. 3HAYCHUE B
831 MeToab! CeTeKINH HapOTHOM
MHKPOOPTaHU3MOB: T€HHAs XO3SUCTBEY
WHXXEHEPHs, KIIETOUHAS] MH)KCHEPHUSL.
buotexnosorus. Mcnone3oBanue
rpuboB, OaKTepHii B OMOTEXHOJIOTUH.
6.IIpoucxostcoenue y3cuznu u pazeumue op2anuiecko2o mupa (54)

36. | IlIpencraBnenue o ['umoTe3bl MPOUCXOXKICHUS KUZHH. 1 NHM u niepB. | Pacckas Tabnuua
BO3HUKHOBEHUU Wnes abuorenesa u buorexHesa. 3aKp. «IBOJIIOLIUS
JKU3HU Ha 3eMJie B 3nauenue pador JI. [Tactepa PaCTUTENILHOTO
HUCTOpUU Y ’KUBOTHOTO
€CTECTBO3HAHMUS. MUpPay, IOPTPET

832, coobwenus JI. [Tactepa

37. | CoBpemeHHbIE l'unoTe3a MpoucxoxKACHUS KUZHU [Toptpet A.U.
IIPEJCTaBICHUS O A.N. Onapuna. Koauepsartsl. Onapuna
BO3HUKHOBEHUU XUMUYECKUH, TPeIONOIOTHYECKHH,

JKA3HU Ha 3eMiIe .
833

OMOJIOTHYECKUH U COLMAILHBIN
JTaIlbl Pa3BUTHS JKUBOU MAaTEPUH.
[IpoGnema mokazaTenbcTBa
COBPEMEHHOM TMIIOTE3BI
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IIPOUCXOKIACHUA )KU3HU.

38. | 3nauenue [losiBIEHME IEPBUYHBIX KUBBIX 1 NHM u neps. | Pacckas ¢ Tabnuna
¢dorocunTe3a u OpPraHu3MOB —IPOTOOMOHTOB. 3aKp. dNIEMEHTaMU | «DBOJIOIHSA
OMOJIOTUYECKOTO [Ipennonaraemast rerepoTpoHHOCTH Oecenpl pPacTUTENLHOTO
KpPyroBopoTa npoToOHOHTOB. Panee ¥ )KUBOTHOTO
BELIECTB B Pa3BUTUU | BOZHUKHOBEHHE (POTOCHHTE3A U MUPa»,

AKU3HU. OMOJIOT. KPYrOBOPOT BEILIECTB. «CtpoeHue
AdToTpods! 1 reTepoTpodsbI. IIPOKapHUOTHYEC

834 DBOIIOLHMS OT aHA3POOHOTO K KOH U
a’poOHOMY CITOCOOY JIBIXaHMUSI, OT YKapUOTHUUIECKO
MPOKAPHOT K DYKapHOTaM. i KIeTKI»
Bo3snukHoBeHMEe 6Hochepsl.

39. | Dramsl pa3BUTHA N3meHneHnue KMBOTHOTO U 1 KomOunup. Pacckas ¢ Tabmuna

KHU3HU Ha 3eMJIe. pacTUTENILHOTO MUpPA B KaTapxee, YPOK SIIEMEHTaMHU | «OBOJIIOLHS
MPOTEPO30€, MaIeo30e, Me3030¢, Oecenpl pPacTUTENLHOTO

$35, cozoams KaiiHo30€. OCHOBHBIE YEPTHI Y ’KUBOTHOTO

npezenmayuro npucnocobaeHHoctu. [losenenue Mupay,

«9manvl pazéumus | 4eroBeka. BiusHue yenoBedeckoi

JHCUZHU HA 3emiey JEeSATeNbHOCTH Ha IPUPOTY 3eMIIN.

40. OcCHOBHBIE TPUCTIOCOOUTEITHHBIC 1 KomOunmp. Ypok- brokHoT,
[TpucnocoOUTENBHBI | YepThl HA3EMHBIX PACTCHHIA. YPOK 9KCKYPCUsL KapaHJai
€ 4epThl OPraHU3MOB | DBOJIIOIMS HA3EMHBIX PACTCHUN. «HUcTopus (oTuer o
K Ha3eMHOMY 00pa3y | OCBOEHHE CYIIU KHBOTHBIMH. AKUBOU IKCKYPCHUN)
AKHU3HU. MHoroo0pa3ue KHBOTHBIX — HPUPOIbI

pe3ynbTaT 3BooLKd. OCHOBHBIE MECTHOTO
C. 131-132 IPHUCIIOCOOUTEBHBIC YEPThI peruoHa»
KHUBOTHBIX K Ha3eMHOMY 00pa3y (9KCcKypcus B
JKU3HU. MBK
«IIpupona»)
Yuenue 06 r601rouuu (11 u)

41. | Unes pa3Butus [osiBnenue uae 006 IBOIIOLMH. 1 NHM u neps. | Pacckas ¢ ITopTpetsl
OpPraHu4ecKoro VYdenue 06 3BOJIIOLUH 3aKp. AIIEMEHTaMHU YUEHBIX
MUpPa B OMOJIOTHH. opranndeckoro mupa. [Ipennoceuiku Oeceipl
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yuenus Y. JlapBuna.

836 Y. JlapBHH — OCHOBOTIOJIOKHHUK
YUCHHSI 00 IBOJIIOLIUH.
42. | OcHOBHBIE JlapBHH — OCHOBOMOJIOKHUK HNHM wu neps. | Pacckas ¢ [Toptper U
MIOJIOKEHUSI TEOPUU | yueHUs 00 IBOJIIOLIUH, €TO 3aKp. 3JIEMEHTaMU HapsuHa,
Y. apBuna 06 uccienoanus. HacnencTBeHHOCTD, Oecenbl Tabnuua
IBOJIIOLINU U3MEHYMBOCTh, O0pbOa 3a «IBmxymiue
OpraHMYEecKOro CYyLIECTBOBaHHE, €CTECTBEHHbIN CHUTBI
MUpa. 0TOOp — IBUXKYIIUE CHUJIBI ABOJTIOITUN
sBosonK. MickyccTBeHHBIN 0TOOP.
837 3nauenue padot Y. JlapBuHa.
43. | Pe3ynbraThl [IpucnocoburenbHble 0OCOOEHHOCTH KomOunup. Jlab. pab. Ne
HBOJTIOIUH: pacTeHMi U KUBOTHBIX. AJanTanusl. YpOK 4«Buvisignenue
MHOT0O0Opa3ue MHuoroo0Opa3ue aganTaiui. npucnocoonen
BHUJIOB U [IpucrnocoOUTETLHOCTH OPraHN3MOB uu 'y
MPUCTIOCOOJIEHHOCTh | KaK pe3y/bTaT eCTECTBEHHOTO Op2aHU3MO8 K
OpraHU3MOB K cpezie. | otOopa. [[BmKyiye CUibl u cpeoe
pe3yNbTaT IBOJIIOLIHH. obumanusy
3anucu 6 mempaou
44. | CoBpeMecHHBIC [Tonmynsiuus Kak 351eMeHTapHas KomOunmp. Pacckas ¢ Tabnuma-cxema
npeicTaBIeHus 00 eauHuia 3BoJonnuu. CoBpeMeHHbIe YPOK JJIeMEHTaMHU «DakTopbl
ABOJIIOLINH IPEJCTaBICHUS 00 SBOJIIOLNH Oecenbl HBOJTIOLIUI
OpraHUYecKOTo opranuueckoro mupa. daxkTopsl
MUpa. IBOJTIOIUH.
§38
45. | Bup, ero kxputepun | [lonstue o Bune. Kpurepuu Buaa: MHM wu nieps. | Pacckas ¢ I'epGapublie
U CTPYKTYpa. MOP(OIOrHUECKUd, 3aKp. 3JIeMEHTaMU AK3EMILISPBI
(bU3HOTIOTNYECKHA, TeHETUUECKUH. Oecenpl pacteHui

839, 3anonnumo
maoauyy

Okonornyeckuid. ['eorpadpuueckuii,
ucropuyeckrif. CoBOKyImHOCTb
KPUTEPUEB - YCIOBHE 00ECIeUeHUS
IIEJIOCTHOCTH M €JJMHCTBA BHJIA.

pa3HbIX BUJIOB,
Tabmuna «Bug,.
Kpurepun
BHIA»

27



[TonynsunoHHas CTpyKTypa BUIA.

46. | Ilpormeccsl Bunoobpa3zoBanue: reorpaduieckoe WHM wu neps. | Pacckas ¢ Tabmuna
o0Opa3oBaHUs HOBBIX | M 3KoJorudeckoe. M3zomupyromniue 3aKp. AIIEMEHTaMU «Bunoobpazosa
BHJIOB B TIPUPOJIC — | MEXaHMU3MBI: Teorpadudeckue Oecenpl HUE
BUJI000pa3oBaHue. Oapbepbl, MPOCTPAHCTBEHHAS
Pa3o0IIEeHHOCTb, TOBEJICHUE,

840 MOJICKYJISIpHbIE U3MEHEHUS OEIIKOB,
pa3HbIe CPOKU pa3sMHOXKEHUS. Bubl
M30JIALMN: OUoNOTHYeCKas U
reorpaduyeckas. MUKPOIBOIIOIHSI.

47. | Ilonsrue o Makpossomtonus. ['naBHbIe NHM u neps. | Pacckas ¢ MyneTrMe e
MHUKPOJBOJIIONIMU U | HAIIPABJICHUS YBOJTIOIIHH: 3aKpP. dJIEMEHTaMHU ast Ipe3CHTaIUs
MaKpO3BOJTIOIHH. OHMOJIOTHYECKHI perpecc u Oecenpl «['maBHBIE

OHMOJIOTUYECKHI TIpOTpecC. HaIPaBJICHUS
841 SBOJTFOTTHI)

48. | OcHOBHbIC buonoruueckuii mporpecc, KomOunaup. | Ypok- nekuus | Tabnuma
HaIIPaBJICHUSA Ononoruyeckuii perpecc. OCHOBHBIE YPOK «OCHOBHBIE
HBOJTIOIUH. HaIpaBJICHUS IBOJIIOLINHU: HarpaBJICHUS

apoMopdo3, HanoaIanTaIus, IBOJTIOITUN
842 nereHeparyst. COOTHOIIICHHE
HaIpaBJICHUH SBOJIIOIIUH.

49. | OcHOBHEIE OCHOBHBIE 0COOEHHOCTH PBOJIFOLMH. KomOunup. Pacckas ¢ Tabmuua
3aKOHOMEPHOCTH DBOJIONHUS — HEOOPATHUMBIHN MPOIIECC YPOK JJIEMEHTaMHU «Dopmbl
IBOJTIOIUH. UCTOPHUYECKOTO Pa3BUTHUS Oecebl dunorenesa,

OPraHU4ecKOTO MUpa. AlanTaiuu KUHO(parMeHT

843, coobwenus

(oOmue, yacTHBIC).

bl «OCHOBHBIE
apomop}o3sl B
pacTUTEILHOM
MHPE»,
«anoaganranu
U B
pacTUTEeTbHOM
MUpPE»
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50. | Bausiaue [TocnencTBus X0341CTBEHHOM 1 KomOunwup. Jlab6. pa6. Ne | Tabmuupsl
NEeATEIHLHOCTH NEATEIHLHOCTH YEJI0BEKA Ha YpOK 5 «Ananuz u «Oxpana
YeJI0BEKa Ha PaCTUTEBHBIN U )KUBOTHBIN MUD, oyeHka pacTeHun»,
MIPOIIECCHI BIIUSTHUE COOCTBCHHBIX MTOCTYITKOB nocreocmeuit | «OxpaHa
HBOJTIOIIUH BUJIOB. Ha JKUBBIC OpraHu3Mbl. LIeHHOCTD OessmenbHoCmu | ’KUBOTHBIX»,

OMOJIOTUYECKOTO pa3HOOOpa3us B yenogexa 6 «Pa3noobpazue
C. 160 - 161, YCTOMYMBOM Pa3BUTUU IPUPOJIBL. 9Kocucmemax, | KUBBIX
Nn0020MOBUMbCS K buonoruueckoe pasHooOpazue Kak cobcmeeHHbIX | OPTaHU3MOB)
3auemy OCHOBA YCTOMUMBOCTU OHOChEPHI U NOCMYNKO8 HA
KaK pe3ybTaT dBOJIOIHH. JHrcusvle
Op2aHu3Mbl U
9KOCUCEMBLY

51. | 3ayer no Teme CopepxaHue BCel TEMBI. 1 Ypok 3auer KapTouku-
«Y4enue 06 KOHTPOJIS U 3ajaHus
HBOJTIOIIUN OIICHKH

3HAHMI
5. Ilpoucxoscoenue uenoseka (anmponozenes) (54)

51. | Mecto uenoBeka B YetoBeK KaK BHJ, €r0 CXOJCTBO C 1 Ypox KOMILL. Huckyccus Tabnuua
cUCTeMe KUBOTHBIMU U OTJINYHME OT HUX. PUMEHEHUS «YenosekooOpa
OpPraHU4YECKOro 3VYH. 3HBIE 00€3bsHBI»
mupa.§44

53. | Jloka3arenbCcTBa AnTpomnorenes. Hakorenue 1 KomOunmp. Pacckas ¢ Habop
HBOJIIOIIIOHHOTO (haKkTOB O MPOUCXOKJACHUU YETTOBEKA. YPOK anementamu | «[Ipoucxoxnaex
MIPOUCXOKICHUS Mopdodonoruueckue u Oecepl Ue 4eJ0BeKa»
YeloBeKa. (bu3HoIOrNYecKre OTINYUTEIbHbIC

0COOCHHOCTH YesioBeka. Peus kak
845 CPEICTBO OOIICHHMS.

54. | DTambl 3BOJIOLUU JIBUKyIIME CUJIBI U ATAIIbI 1 Kom6unwup. VYpok-nekuus | MynsTumeauita

YenoBeKa. 9BOJIIOIMH YEJIOBEKa: APEBHEHIIINE, YpOK ast Mpe3eHTanus

846, 47 3anonnumo
maoauyy

npeBHue. COBpEMEHHBIE JIIO/H. .
buocouuaneHas CymHoOCTb
yenopeka. ConuanbHas U IPUPOIHAS
cpena, ajanTaius K Hel YeloBeKa.

«Itanel
SBOJIIOLAHU
YeJI0BEKAY

29



95. | YenmoBeueckue UYenoBeueckue packl: HErpouIHasl, 1 Komb6unmup. becena Tabnuna
pachl, UX POJACTBO M | MOHTOJIOM IHAS, eBponeouaHas. Mx YpPOK «YemnoBeyeckue
MIPOUCXOXKICHHUE. POJICTBO M IIPOUCXOXKICHHUE. pachbi»,

UYenoBek Kak eIMHbIN ¢dotorpadun
848, 49, c.183 - 184 | 6MONOTUYECKHUN BHU/I.

56. | 3auer mo Teme ConepxaHue BCEl TEMBI. 1 Ypok 3auer KapTouku -
«[IpoucxoxaeHue KOHTPOJIS U 3aJjaHus
9eoBeKa OTICHKHU
(aHTpOTIOTEHE3)» 3HAHUH

6. Ocnosvl sxonozuu (12 u)
57. | YcnoBus )KU3HMU. DKoJIoTUsl — KakK HayKa o 1 KomOunup. Pacckas ¢ Tabmuna
Cpeibl )KH3HU | B3aMMOCBSI35X OPTaHU3MOB C YPOK anmemeHTaMu | «Cpempl )KU3HI»
IKOJIOTUYECKUE okpyxatome cpenoi. Cpena — Oecenbl
(baxTOopBHI. HMCTOYHUK BEIIECTB, SHEPTUU U
nHpopmanun. Cpeibl )KU3HH Ha

850 3emute. Dkooruveckue GakTopsl.
Bnusinue sxonornyeckux (Gpakropos
Ha OpraHU3MBbl.

58. | OcHoBHBIE DKoJIoTHYeCKre (PaKTOPHI: 1 NHM u neps. Pacckas ¢ Tabmuma-cxema
3aKOHOMEPHOCTH abuoTtuyeckue, OMOTUYECKHE, 3aKp. JJIeMEHTaMu | « DKOJIOTHYECKU
nercTBUs (aKTOPOB | aHTPOIOTEHHbBIE; UX BIUSHUE HA Oecenbl e pakTopb»
Cpelbl Ha opranu3M. OCHOBHbIE
OpraHU3MBI. 9KOJIOTMYECKUE 3aKOHBI.

doTonepruoau3M.
§51

59. ITpucnocobaeHHOCTh Opranu3mMoB K | 1 KomOunup. Jab. pab. Tabnuna
[TprcrocoOaEHHOCTD | PA3JIMYHBIM 3KOJIOTHYECKUM YPOK Ne6 «ITpucnocobien
OpraHU3MOB K (akTopam cpensl (Ha puMepe «Buasnenue | yoorn
NnecTBHUIO (aKTOPOB | TEMIEPATYPHI WU BIAKHOCTH): nppfcnoco@ze OPrAHHIMOBY
cpeapl. 9KOJIOTHYECKHE TPYIIIHI U HULl y

KU3HEHHBIE (POPMBI OPraHU3MOB; OpP2aHU3MO8
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852, coobwenus CYTOYHBIE ¥ CE30HHBIC PUTMBI K cpede
KU3ZHEACSITEIIbHOCTH OPraHU3MOB. obumanusl
(Ha
KOHKDEMHbIX
npumepax)»
60. | buotnueckue cBsi3u | THIBI B3aUMOACHCTBUS pa3HBIX KomOunwup. Buneodparment
B IIPUPO/IE. BUJIOB (KOHKYPEHIIUS, XUIITHUYECTBO, YPOK «Tpoduyeckne
napasuTusM, cumOuno3). I[lumessie CBSI3H SKUBBIX
CBSI3U B DKOCHCTEMAX. OPTAHAZMOBY
§53 OYHKIIMOHATBHBIE TPYIITIHI
OpraHu3MOB B OHOIIEHO3E:
MPOAYIIEHThI, KOHCYMEHTHI,
penyleHTsl. 3HaueHne OMOTHIECKIX
CBSI3EH.
61. | TTomynsamuu Kak B3anmocBs3b OpraHu3mMoB B MHM wu nieps. Pacckas ¢ Buneodparment
dbopma nonyssauuy. [lomynsanms. 3aKp. 3J€MEHTaMU
CYIIECTBOBAHUS [Momynsmms — popma Oecenbl
BHJIOB B IIPUPOJIE. CYILLECTBOBAHUS BUJIA B IPUPOJIE.
OCHOBHBIE XapaKTEPUCTUKHU
§54 HNONYJSILUN: POXKIAEMOCTb,
BBIKMBAE€MOCTb, YHCIIEHHOCTb;
IJIOTHOCTh, BO3PACTHAS U M0JI0OBas
CTPYKTYpa.
62. | ®ynkuuonupoBanue | [lomynsius. OyHKIMOHUPOBAHUE NHM u neps. | Pacckas Tabnuna
MOMYJSALUA U NONyJsILKU B ipupoje. Junamuka 3aKp.
JUHAMUKa ee YUCJIEHHOCTH MOMYJIALHMI B
YUCJIIEHHOCTH B npupoje. buotnueckue cBsa3u B
MIPUPOJIE. PEryJIsUN YUCIEHHOCTH.
8§55
63. | buouenos kak EcrecTBeHHbBIE U UCKYCCTBEHHBIE Kom6unwmp. Ypox - Tabmuisl
COOOIIECTBO KHUBBIX | OuoIeHO3bl. CTpyKTypa cooOlIecTBa YpOK JEKIHs «IKOJIOTHYECKHI

OpraHu3MoB B

JKUBBIX OPTaHHU3MOB. buorom.
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IIPUPOJE. Omuduraropbl. DKOJOTHUECKHUE € HUILW», CXeMa
HUIIM. POJIb BUZIOB B IPUPO/IE. «MHoroobpazue
856 Oco0OeHHOCTH arpOo3KOCUCTEM. dopM cs3eil 1
BHJIOB
B3aMMOOTHOIICH
il B
OHMOIIeHO3E
64. | IlonsiTre o DKOCUCTEMHAsl OpraHU3aIHS )KUBOU Ypox Jab. pab. Buneodparment
OuoreorneHo3e u MPUPOJIBEI. DKOCUCTEMBI. KOMIIJICKC. No7 13 QrIbMa
JKOCHUCTEME. buoreorieno3 kak OnocrucreMa u Kak IPUMCHCHHUS «Cocmasner | O cuoppl
§57 9KOCHUCTEMA, €r0 KOMIIOHEHTHI: 3VH ue cxem SKOIOLHID
OMOTreHHbIE 3JIEMEHTBHI, TPOTYLEHTHI, nepeoauu
KOHCYMEHTBI, PEIYIICHTHI. sewjecms u
KpyroBopoT BemecTs 1 MOTOK 9Hepauu
SHEPrUU Kak OCHOBA YCTOMYHMBOCTH. (yenetl
Pousb npousBoguTEnen, NUMAHUs) »
oTpeduTenel u pa3pyuTenci
OpraHMYECKUX BEILECTB B
9KOCUCTEMAaX U KPYrOBOPOTE
BellecTB B npupoe. [lumiessie
CBSI3H B 9KOCUCTEME.
65. | PazButHe u cMeHa Camopa3BuTtue OMOreoIeHO30B. NHM wu nieps. Pacckas ¢ Tabnumia
OHMOTe01IeHO30B. [lepBuuHbIE 1 BTOPUYHBIC 3aKp. 3JIEMEHTAaMHU | «BHOreoneHo3
cykueccud. [IpogomkuTenbHOCTh U Oecenpl JyGpaBbI», «
- 3HaYEHUE CYKIECCHUHU. BHOTCOLCHO3
MIPECHOTO
BOJIOEMaY,
«3apacranue
BOJIOEMaY
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66. | M3yuenue u CocrosiHue S3KOCUCTEMBI CBOEH Ypok komrut. | Jlab. pa6. Ne§
OINMCaHUC MecTHOCTU. BujoBoe pasHoobOpasue. IIPUMCHCHHU A «H3yuenue u
SKOCHCTEM CBOCH [InoTHOCTH MONy/AMHU. bromacca. 3YH. onucanue
MECTHOCTH.

B3anmMooTHOIIEHUS OPTaHU3MOB. 9KOCUCTEMbl
BrisBrienne TMIOB Croii .
. . ceoeti
B3AUMOICHCTBI BOHCTBA 9KOCUCTEMBI
Da3HBIX BUOB B MecmHOCmuy
KOHKPETHOM
Jlab. pab. Ne9
IKOCHUCTEME.
« Bviasnenue
Ilosmopums 857
Munoe
83aumooeticm
8UsL PA3HBIX
81008 8
KOHKPEmHou
aKocucmeme»

67. | OcHOBHBIE 3aKOHBI UKINYHOCTH B 9KOCHCTEMAX. Kom6unwup.

YCTOWYMBOCTHU buonoruueckoe paznooOpasue B YPOK
KUBOM TMPHUPOJIBI. 9KOJIOTMYECKHUX CHCTEMaX.
§59

68. | buocdepa kax buocdepa — rimodanbHas WHM u nepB. | Jlab. pab. Buneodunsm
riobasbHast skocucrema. B.W. Bepnaackuit — 3aKp. NelO«Ananuz | «buochepa»
dKocucTeMa. OCHOBOIIOJIOKHUK YIEHUS O u oyenxa
DKOJIOTUYECKHE

ouoctepe. Yuenne B.1. BAUAHUSA
pOOJIEMBI.

Bepnazckoro o ponu >KUBOTO ¢axmopos
860 BEIIIECTBA B MpeoOpa3oBaHUH OKpyHCaroule

BEPXHHX CJIOEB 3EMJIH. il cpeoul,

buosnornueckuit KpyroBopor gaxkmopos

33



3anucu 6 mempaou

BEIIECTB U MOTOK YHEPTUH B
ouocepe. Ponp OuopaznooOpaszus B
YCTOMUYUBOM Pa3BUTUU OUOChEpHI.
Poxr uenoBeka B 6uocdepe.
DKosorndeckue mpoOIeMbr:
NapHUKOBBIN 3(h(EeKT, KUCIOTHBIE
JIOX /M, OITyCTHIHUBAHKE, CBE/ICHUE
JIECOB, TIOSIBIICHUE 030HOBBIX JIBIP,
3arps3HEHUE OKPY)KAIOIIEH CpeIbl.
DKOJIOTHYECKHE MPOOIEMBI, UX
BIIMSTHHE Ha COOCTBEHHYIO KU3Hb U
JKU3Hb pyrux drojei. [locnencrBus
NeITEeTPHOCTH YEJIOBEKA B
HKOCHCTEMAX, BIUSHUE COOCTBEHHBIX
MOCTYIKOB Ha XHUBbIC OPraHU3MBI U
9KOCHUCTEMBI.

pUucKka Ha
300p08beN»
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	Пояснительная записка
	знать/понимать:
	уметь:
	 Использовать приобретенные знания и умения в практической деятельности и повседневной жизни для:
	Содержание учебной программы курса биологии для 9 класса основной школы
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