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IHosicuuTenLHAA 3aIHCKA

Pabouas mporpamma cocraBiieHa Ha OCHOBaHUHW aBTOPCKOM y4eOHOM mporpamMmel:
N.H.ITonomapesa, O.A.Kopuamiosa, JI.B.Cumonosa. 10-11 kmaccel. ba3oBsrii

yposens.//[Ipuponosenenne. buonorus. Dxomorus: 5-11 kimaccer: mporpammel. — M.: BeHnTtana-
I'pad, 2010. — c. 84-96.

CornacHo paboueit mporpamme Ha u3ydenue ouonoruu B 10-11 kmaccax orBoauTtcs no 1 gacy B
Henento (34 gaca B roj, 68 4acoB 3a /1Ba roja).

Peanmaunﬂ pa6oqel71 IIporpaMMbl OCYIIECTBIIACTCA C UCII0JIb30BaAHUEM yLIe6HO'MeTO,Z[I/I‘IeCKOFO
KOMIIJICKTA:

YueOHuk 1 yaanmuxcs oomeodpa3oBatenbHbix yupexaenuii: M.H. [Tonomapesa, O.A.
Kopuunosa, JI.B. CumonoBa: buonorusi: 10 kiacc: 6a3oBbsiii yposenb— M.: Bentana-I'pad,
2008.

Y4eOHuk Ui yqanmxcs oomeo0Opa3oBatenbHbIX yupexaenuii: M.H. [Tonomapesa, O.A.
Kopuunosa, JI.B. CumonoBa: buonorusi: 11 kiacc: 6a3oBsiit ypoBenb— M.: Bentana-I'pad,
2008.

W.H. ITonomapea, O.A. Kopuunosa, JI.B. CumonoBa: buonorusi: 10 kiacc: 6a30Bblii ypOBEHb:
Mertonudeckoe mocodue: — M.: Berrana-I'pad, 2009.

e mporpamMmsel:

O0CBOEHHE 3HAHUI 0 OMOJIOTMYECKUX cHcTeMax (KJIeTKa, OpraHu3M, BU, SIKOCUCTEMA);
VCTOPUH Pa3BUTHSI COBPEMEHHBIX IIPEICTABICHUN O JKUBON MPUPOJE; BBIJAIOLINXCS
OTKPBITHSX B OMOJIOTUYECKON HAyKe; POJIU OMOJIOrHYeCcKON HayKH B (pOpMHpPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MUpa; METOAAX HAYYHOTO ITO3HAHUS;

OBJIajileHHe YMEeHUsIMU 000CHOBBIBATh MECTO U POJIb OMOJIOTUYECKUX 3HAaHUH B
IIPAKTUYECKOMN AEATEIBbHOCTH JIFOIEH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTH; IIPOBOIUTH
Ha6J'IIOI[eHI/I$I 34 OKOCHUCTEMAaMU C ICJIBIO UX OIIMCAaHHWA U BBIABJICHHUS €CTCCTBCHHBIX U
AHTPOTIOT€HHBIX U3MEHEHUI; HaXOIUTh U aHATTM3UPOBATh HH(POPMALIHIO O KUBBIX
00BEeKTaX;

Pa3dBUTHE [TI03HABATEIIBHBIX HHTEPECOB, NHTEIUIEKTYAJIBHBIX U TBOPYECKHUX
CIOCOOHOCTEH B Ipoliecce N3yUeHMs BBIIAOIIMXCS TOCTUKEHUH OMOJIOTHH, BOILIEAIINX
B 00IIIEUETI0OBEUECKYIO KYJIbTYPY; CIOKHBIX U TPOTUBOPEUUBBIX MyTEH pa3BUTHS
COBPEMEHHBIX Hay4YHBIX B3IJISJI0B, UJI€H, TEOPUNA, KOHLIENIINH, Pa3IMYHBIX TUIIOTE3 (O
CYIITHOCTHU U TIPOUCXO0K/ICHUU KU3HH, YeJIOBEKa) B X0/€ pabOThI C pa3InYHBIMU
UCTOYHHKAMU MHPOPMALIUY;

BOCNUTAHUE YOSKICHHOCTH B BO3MOXHOCTH TIO3HAHUSI JKUBOU MPUPOJIBI,
HEO0OXOIMMOCTH OEepPEXKHOTO OTHOIICHHS K IPUPOIHON cpefie, COOCTBEHHOMY 37I0POBBIO;
YBa)KEHUsI K MHEHUIO ONIIOHEHTA IpU 00CYKIEHIUHN OMOJIOTUYECKUX MPOOiIeM;

HCIOJIb30BAHNE IPUOOPETEHHBIX 3HAHNH U YMEHUI B MOBCEIHEBHOM KU3HU I OLICHKH
MOCJIEJICTBUM CBOEH JIEATETbHOCTH MO OTHOIICHHIO K OKPY’KaIOIIEeH cpefie, 3J0POBbIO IPYTUX
Jto7ieit 1 cOOCTBEHHOMY 3/I0POBBIO; 00OCHOBAHUS U COOMIOACHUS MEP MPOPUIAKTUKI
3a00JIeBaHUIA, TIPABHII TIOBEJICHUS B TIPUPO,T



OcCHOBHBIE 32124

¢dopmMHpOBaHKE Y IKOJIBHUKOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUS, OCHOBAHHOT'O Ha
IIOHMMAHHHU B3aUMOCBS3H 2JIEMEHTOB KUBOW U HE)KMBOW ITPUPOJIBI, OCO3HAHUH YEIIOBEKA
KAK 4aCTH IPUPOJBI, IIPOAYKTA 3BOJIIOLUH KUBOU IIPUPOJIBI;

q)OpMI/IpOBaHI/Ie Y IIKOJIbHUKOB 3KOJIOT'MYCCKOT0O MBIIJICHUA U HABBIKOB 3JO0POBOI'0
06pa3a JKM3HH Ha OCHOBEC YMCJIOT'O BJIAACHUA crocodamu CcaMOOpraHmn3aliiunu
KHU3HCOACATCIIbHOCTH,

pUOOpEeTEeHUE MIKOJIBHUKAMU OIbITa Pa3HOOOPa3HON MPAKTHUECKOH 1eATelbHOCTH,
OTIBITA [TO3HAHMS M CAMOIIO3HAHUS B IIPOLIECCE M3YUEHUSI OKPYIKAIOIIETO MUPA;

BOCIIUTAaHHUEC Fpa)KﬂaHCKOﬁ OTBCTCTBCHHOCTH U IIPABOBOI'0 CAMOCO3HAHUA,
CaMOCTOATCIIBHOCTU U MHUIIUATHUBHOCTHU Yy4alIUXCs Y€PEC3 BKIOUCHUC UX B ITIO3UTHBHYIO
CO3NAAaTCIIBHYIO 3KOJIOTHYCCKYIO JCATCIbHOCTD,

CO3/1aHHE YCIIOBHH JIJIs1 BO3SMOYKHOCTH OCO3HAHHOTO BbIOOpA MHIMBUIYaJIbHOM
00pa3oBaTenbHOI TPACKTOPUH, CIIOCOOCTBYIOIIEH MOCIEAYIoNEMY PodecCHOHATBHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C MHIMBHIyaJIbHBIMH HHTEpECaMU peOCHKA U
NOTPEOHOCTSIMU PETHOHA.

Coaeprxanue nporpaMmsbi:
10 KJIACC
1. BBenenue B kypc o0uieii 6nosornu (6 yacos).

OcHoBHbI€ CBOMCTBA XKU3HU. OTINYUTENbHBIE IPU3HAKU KUBOT0. bocucTeMa Kak CTpyKTypHast
€MHUIIA )KUBON MaTepHUH. Y POBHU OpraHU3ALMM )KUBOW NTPUPOBL. broornueckre MeTo sl
U3y4eHHsl IPUPoJIbl (HaOII0IeHHEe, U3MEPEHHE, ONTMCAaHNUE U SKCIIEPUMEHT). 3HaUeHHUe
MPAKTUYECKON OUOJIOTHH.

Oxckypceust Nel. Muoroobpasue BusoB B pofHO# npupojae. Ce30HHbIE U3MEHEHHUS B )KUBOU
PUPOJIE.

3HATH/MOHUMATH: YPOBHU OpraHu3aIiu KuBoro. Kpurepun xxuBbix cuctem. Coaepxanue u
MOCTpoeHne Kypca o0rieit ononornu. OCHOBHBIE CBOMCTBA XKMBOM Matepuu. [lonsTHe
«OuocucTeMa.

Ymerb: OOBACHATH CBOIMCTBA KUBBIX OPraHU3MOB, JaBaTh XapaKTEPUCTUKY YPOBHIM
OpraHu3aluu >KUBOU IIPUPOJIBIL.

2. BuocdepHblii ypoBeHb :ku3HH (9 yacos).

VYuenne B.U.Bepuaackoro o 6uocdepe. @yHKIHMH )KUBOTO BEIlIecTBa B buochepe.
['unoressr A.M.Omapuna u k. XomnaeitHa 0 BOSHUKHOBEHHUH JKW3HU ()KHBOTO BEIIECTBA) Ha
3emite. Dtarnbl OMOJIOTHYECKOM IBOJIOIUH B pa3BUTUU Ouocdeprl. KpyroBopoThl BelecTB 1

MOTOKH dHEpruu B 6mocdepe. buomornueckuii kpyroBopoT. buocdepa xak rmobdanpHas
OnocucTemMa 1 SKOCUCTEMA.



YenoBek Kak xuTedab Ouocgepsl. [modanbHbie n3MeHeHUs B buocdepe, BbI3BaHHbIE
JeATEILHOCTBIO YeJIoBeKa. Poib B3aMMOOTHOIIICHHUHT YeTI0BEKa U IPUPOJIBI B Pa3BUTHH
ounochepsl.

OcobenHoctu 6Moc(hepHOro YPOBHS OPTaHU3AIMH KUBOW MAaTEPHH.

Cpenbl KH3HH OpraHU3MOB Ha 3emiie. JKouorndeckue (pakTopbl: abUOTUYECKHE, OMOTHUECKHE,
aHTPOIIOTeHHbIE. 3HAUCHHUE IKOJOTMUECKUX (PAaKTOPOB B KHU3HU OPraHU3MOB.

JI/p Nel. Onpenenenue 3arpss3HEHHOCTH aTMOC(HEPHOTO BO3yXa C MMOMOIILI0 OMOUHIUKATOPOB.

3Harbp/moHnMaTh: Uto Takoe 6nocdepa. I'panuisr buocdepsl. buomaccy moBepXHOCTH CyIIU U
MupoBoro okeana. @yHKkuuu XUBOTO BemiecTBa. Poib yenoseka B 6uochepe.

Ywmers: [lonp3oBaThcs HaydHOU TepMuHONIOTHENH. OnpenenaTs rpaHullbl Onochepsl.
XapaktepuszoBaTh GYHKIIUU )KUBOTO BemiecTBa. [I[pUBOIUTE MOIOKUTENBHBIC U OTPULIATEIHHBIE
MpPUMEpPHI BIUSHUS ACSITEILHOCTH YelloBeKa Ha Ouocdepy.

3. buoreoueHoTH4eCKuil YpoBeHb KM3HU (8 yacos).

buoreoneHo3 kak OMocucTeMa U 0COOBIN YPOBEHb OPTaHU3AINH KU3HU. bruoreomenos, OMoreHo3
U DKOCHCTEMA.

[TpocTpaHcTBEeHHAs U BUAOBas CTPYKTypa OuoreorieHo3a. TUIIbI cBsI3eil 1 3aBUCUMOCTEH B
ouoreonenose. [Ipucnoco6ieHus: opraHu3MOB K COBMECTHOM JKU3HU B OMOTEOIICHO3aX.
CtpoeHue u cBoiicTBa HKOcHcTeM. KpyroBopoT BeUIECTB U MPEBPALCHUS SHEPTUU B
OuoreoreHo3e.

Y CTOMYHBOCTh U IMHAMHUKA SKOCHCTEM. 3apO>I(I[eHI/Ie 1 CMCHa 6I/IOFCOH6HO3OB. CoxpaHeHHe
p33H006pa3I/I$I 9KOCHUCTEM. DKOJIOTHYECKHE 3aKOHBI MMpUPOAOII0JIL30BaAHM.

JI/p Ne2. ViccnenoBanue 4epT MpUCIocoOIEHHOCTH PACTEHUM U KUBOTHBIX K YCIOBHSM KU3HU B
JIECHOM OMOTeoIeHO3e.

3nars/moHnMaTh: CTpyKTYypy U GyHKIMU OHoreoneHo30B. CTpOeHHE U CBOMCTBA HKOCUCTEM.
KpyroBoport BeliecTB 1 npeBpalieHus 3Hepruu B 0uoreorieHoze. OCHOBHbIE MUILEBbIE LIETIH.

Ywmern: [lonp3oBaThcs HaydHOU TepMUHONIOTHEN. [IpUBOIUTE MpUMEPHI OUOTEOIIEHO30B.
CoCTaBJIATh IIENTN TATAHUS.

4. ITonyasiiMOHHO-BUA0BOI ypoBeHb *ku3HH (11 yacos).

Bun, ero kpurepuu u ctpykrypa. [lomynsauus kak ¢popma CyiecTBOBaHUS BUA.

Hcropus »BomtoninoHHbIX uaei. Pons Y. JapBuHa B yueHun o0 sBosroruu. [lomymsimmst kak
OCHOBHas €MHMIIA HBOJIIOLMHU. J[BIKYIIIME CHITBI M (PAKTOPHI HBOJIIOLIMU. Pe3ynbTaTel
sBoJrOIMH. CHCTeMa )KUBBIX OpraHu3MoB Ha 3emuie. [Ipucnoco6ieHHOCTh OpraHu3MOB K Cpeie

oOuTaHus.

BunoobpazoBanue kak mporecc ypennueHus BuaoB Ha 3emie. CoBpeMeHHOe yueHue 00
HBOITIOIIMU — CUHTeTHYecKas Teopus sBomtonuu (CTI).



YenoBek Kak yHUKaIbHBIN BUJ )KUBOM MPUPOABI. DTalbl IPOUCXO0XKACHUS U IBOJIIOLUN
YeJIoBeKa. | MIIOTe3bl MPOUCXOXKACHHS YEIIOBEKA.

OcHOBHBIE 3aKOHOMEPHOCTH 3BOIOIMH. OCHOBHBIE HaMpaBIEHUS 3BOJIIOLUHU: apoMopdo3,
UANOAANTAlNs U AeTeHepalvs. buoornueckuii mporpecc u OMOJIIOTUYECKUI perpecc.

buopasnoobpasue — coBpemeHHast mpobiaema Hayku u obmiectsa. [Ipobiema coxpaneHus
OMOJIOrMYECKOT0 Pa3sHOOOpa3usi Kak OCHOBA YCTOMUYMBOIO pa3BuThs Ouochepsl. BcemupHast
CTPATCruAa COXpaHCHUA IIPUPOJHBIX BUIOB.

Oco0eHHOCTH MOMYIISIIIHOHHO-BUI0BOTO YPOBHS KU3HHU.
JI/p Ne3. O6nHapyxeHue npu3HakoB apomopdosa y pacTeHUH U )KHBOTHBIX.

3HATB/MOHUMATH: DBOIIOIMOHHYIO Teoputo Y. JlapBuHa. [[BuxKyIIHe CUIIbl BOJIIOINH:
HaCJIeICTBEHHAs N3MEHYUBOCTbh, O0pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII O0TOOP.
Jloka3zaTenbcTBa HBOIIIOIIMH OPraHMYECKOro MUpPA: CPaBHUTENbHO-AaHATOMUYECKHE,
AMOpHOJIOTUYECKHUE U NajeOHToIornYeckue. Bua, ero kpurepuu. [lonynsanus kak CTpyKTypHast
eMHMIIA BUJA U dJIEMEHTapHas eluHuIa 3Bostoluu. GopMupoBaHue NpucrnocoOIeHH B
npouecce 3pononuu. BunoobdpasoBanue: reorpadguueckoe u s3konoruueckoe. I'naBubie
HaIpPaBIIEHUS IBOJIOLUU: TIporpecc u perpecc. [IyTu noctukeHns: OMOIOrMYECKOro mporpecca:
apomMopdo3, HAnOaTANTALMS, IeTeHEPAITHs.

Ywmern: [lonp3oBaThcs HAy4HOU TepMUHONIOTHEN. XapakTepuszoBaTh yuenue Y. Jlapsuna 00
ABOJIIOLMH, JBHKYIIME CUJIBI DBOJIIOLIMH, KpUTEpUH BUAA. mrocTpupoBaTh mpuMepaMu
TJIaBHBIE HAMPABJICHUSI SBOIOINH. BBISABIATE apoMopd 036l y paCTeHHM, UANOAJANTAIIUU U
JIETCHepaIliK Y )KUBOTHBIX. Ha OCHOBE 3HAHMIA TBUKYIIMX CHJT SBOJIFOIMH, UX OMOJIOTHIECKON
CYIITHOCTU OOBSCHATH MPUYMHBI BOBHUKHOBEHHUSI MHOTOOOPa3Hsl BUI0B KUBBIX OPTaHU3MOB U UX
MPUCTIOCOOTIEHHOCTh K YCIOBUSIM OKPY KalOUIei cpebl.

11 KIIACC
5. OpranusMeHHblii ypoBeHb xu3Hu (17 yacos).
OpraHu3MeHHBIH yPOBEHB )KU3HU U €T0 poiib B pupoze. Opranus3m Kak Onocucrema.
OOMeH BelecTB U MPOLECChl KU3HEIEATETbHOCTH OpraHu3MOoB. Pa3nnuns opraHu3MoB B
3aBUCHUMOCTH OT CII0OC00a MUTaHUS: TeTepoTpOodbI (canpoUThl, XUIHUKH, TAPA3UThHI) U

aBTOTPOGBI (POTOTPODEI, XEMOTPO(DEI).

Pa3mHOXeHUe opraHu3MoB — I0JI0Boe U Oecnosioe. OMI0J0TBOPEHHE U ero 3HaYeHue. J[BoiiHoe
OILJIOIOTBOPEHUE Y TTOKPHITOCEMEHHBIX (1IBETKOBBIX ) PACTEHUH.

NuauBuayanbHOE pa3BUTHE OpraHu3Ma (OHTOreHe3). DMOPHOHANBHBIN U TOCTAIMOPHUOHATBHBIH
MEepPUOIbI Pa3BUTHS Opranu3Ma. [lociencTBrs BIUSHUS aTKOTOJIs, HHKOTHHA U HAPKOTHYECKUX
CPE/ICTB Ha Pa3BUTHUE 3apO/IbIIIa YEJIOBEKA.

HacnencrBeHHOCTh M H3MEHUYMBOCTh — CBOMCTBA OpraHHu3MOB. I'eneruka - HayKka O
3aKOHOMEPHOCTAIX HACICACTBEHHOCTU U U3MCHYUBOCTH.



N3MeHYnBOCTh MPU3HAKOB OpPraHru3Ma U €€ THUIIbI (HacJIeICTBEHHAs! U HEHACJIeICTBEHHAs ).
Myrtanuu, ux MaTepuaibHble OCHOBBI — U3MEHEHHE F€HOB U XpOMOCOM. MyTareHsl, X BIUSHUE
Ha OpraHU3M YEeJIOBEKA U Ha KUBYIO IPUPOJLY B IIEJIOM.

['eneTnyeckue 3aKOHOMEPHOCTH HacJieI0BaHus, ycTaHoBIeHHbIEe . Mennenem, ux
[IATOJIOTHYECKHUE OCHOB. MOHOTHOPUIHOE U TUTUOPUIHOE CKPEIIMBaHNE. X POMOCOMHAs TEOPHUS
HacjeACTBeHHOCTH. B3aumopeiictBue renoB. CoBpeMEHHBIE MPEICTABIICHUS O Te€HE, TEHOTHUIIE U
TE€HOME.

['eHeTuka mosia U Hacle0BaHuUeE, CLIEITICHHOE ¢ ooM. HacneacTBenHble 001€3HH, UX
npodUIaKkTUKa. ITHIECKUE aCTIEKThl MEIUIIMHCKON TeHETHUKH.

(DaKTOpBI, OIIPECACIIAIOIIMNE 3J0POBEEC UCTIOBEKA.

I'eneTnueckne ocHoBHI cenekiuu. Bknag H.M.BaBunoBa B pazButhe ceneknuu. Y YHeHue
H.M.BaBunoBa o 1ieHTpax MpOUCXOXKACHUS KYIbTYPHBIX pacTeHU. OCHOBHBIE METO/IbI
CEJICKIINH: THOPUIN3AIUS U UCKYCCTBEHHBINH 0TOOP.

buorexHonorus, ee TOCTHKEHUS. DTUYECKUE aCIIEKThl Pa3BUTHSI HEKOTOPBIX UCCIIEOBAaHUMN B
OMOTEXHOJIOTHH (KJIOHUPOBAHUE YEIIOBEKA).

Bupychl — HekiieTouHas popMa CyIiecTBOBaHHsI OpraHiu3MOB. BupycHbie 3a001eBaHuU.
Crioco6s1 60ps0BI co CIT Tom.

JI/p Ned. Penienue ayieMEeHTapHBIX TEHETHYECKHX 3a/1a4.

3HaTb/monnMaTh: @opmel pazmMHo)keHuUsA. CylHOCTh OHTOreHe3a. [lepruoibl pa3BuTus
OHTOreHe3a. [ eHeTHUeCKyI0 CUMBOJIMKY U TEPMUHOJIOTHIO. 3aKkoHbI Menzensa. Cxemsl
CKpelBaHus. XpOMOCOMHOE onpejenenue noyia. OcoOeHHOCTH U3Y4EHUs HACIEeICTBEHHOCTU
yesoBeka. Moan(pUKaMOHHYIO U MyTAallMOHHYIO U3MEHUYHUBOCTb, X MPUYUHBIL. 3HaYEHUE
TEHETUKH /ISl MEIULIUHBI U 3[pAaBOOXPAHEHMUS.

Ymern: [lonp30BaThcs TepMuHOIOrNen. XapakTepu3oBaTh METOABI U 3aKOHBI
HACJIEICTBEHHOCTH. PemiaTe 3ajaun Ha MOHO- U JUTUOPUIHOE CKpEIIMBaHUE. XapaKTepru30BaTh
CYIIHOCTb O€CII0JIOr0 U MOJO0BOT0 pa3MHOXKEeHHU. Pa3nuyars pa3nuuHble NEpruo/Ibl OHTOTEHE3a.

6. Kierounblii ypoBeHb kus3nu (9 4acos).

KneTounslii ypoBEHb OPraHU3aLMN KU3HU U €T0 POjb B Ipupoje. Pa3BuTue 3HaHMI 0 KIETKE
(P.T'yk, K.M.bap, M.IlIneitnen, T.1lIBann, P.Bupxos). Metoasl nu3ydeHus KIETKH.

Knerka kak sTamn 9BOJIIOLIUHA )KUBOT'O B UCTOPpHUU 3emin. MHOTOOGpaSI/IC KJIETOK U TKaHEeH.
Krnerka — ocHOBHas CTPYKTYpHas 1 q)YHKI_[I/IOHaIH)HaSI cAnHuIa )XU3HCACATCIIbHOCTH
OIHOKJICTOYHOT'O U MHOT'OKJICTOYHOI'O OpPTaHHU3MOB.

OcHOBHBIE TIOJIOKEHUS KJIETOYHON TEOPUH. 3HAUEHHUE KIIETOUYHOW TEOPUU B CTAHOBJIEHUH
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MHPA.

OcHOBHBIE YaCTH B CTPOEHHUH KJIETKU. [I0BEpXHOCTHBIN KOMIUIEKC KJIETKH — OMOJIOrHYecKast
MeMmOpaHa. [{uronnaszma ¢ opraHou1aMH U BKIFOUYEHUSAMH. SIIpO ¢ XpOMOCOMaMH.



[TocTosiHHBIE U BpeMEHHbIE KOMIOHEHTHI KIETKU. MeMOpaHHbIE 1 HEeMEMOpaHHbIE OPTaHOU/IBI,
uX (PYHKIHHU B KJIETKE.

HosinepHble (MPOKapHUOTHI) U SAEPHBIC (IYKAPHOTHI) KIETKH.

KneTouyHbli UK )KU3HU KIETKHU. J{eJleHue KIeTKH - MUTO3 U Melio3. CoMaTHYEeCKHUE 1 MOJIOBBIC
kieTkd. OCOOEHHOCTH 00pa30BaHUS MOJIOBBIX KIIETOK.

Crpykrypa xpomocoM. Crienuduieckrue OSJIKU XpOMOCOM, UX (YHKIIUHA. XPOMAaTHH — KOMILUIEKC
JHK u cnenuduaeckux 6enkoB. DyHKIIUKA XPOMOCOM KaK CUCTEMBI TeHOB. JIUTIIONIHBINA 1
rarIOUIHBI HAaOOP XPOMOCOM B KJIeTKaX. [ OMOJIOTHYHBIE B HETOMOJIOTHYHBIE XPOMOCOMBI.
3HaueHUE BUIOBOTO MOCTOSIHCTBA YUCIIa, JOPMBI U PA3MEPOB XPOMOCOM B KJIETKAX.

['apMonus 1 1Ie71ec000pa3HOCTh B )KUBOH KieTke. [loHsTHE «11e71ec000pa3HOCTh.
Jl/p Ne5. UccnenoBanue (a3 MUTO3a Ha MUKPOIIPETIapaTe KIETOK KOHYMKA KOPHSL.

3HaTh/monuMaTh: OCHOBHBIE TOJIOKEHUS KJIETOYHON Teopur. MHOrooOpas3ue KIeToK U
Tkanel. CTpoeHne U PyHKIIMA OCHOBHBIX OPraHOUIOB KJIeTKH. OCOOEHHOCTH KIIETOK MPO- U
sykapuoT. Kierounslil nuki xu3Hu kiaeTku. CrocoObl 1eJIeHHsI MOJIOBbIX U COMAaTHYECKUX
KJIETOK.

YMmerb: CoCcTaBIATh CXEMBI IIPOLECCOB, IPOTEKAIONIUX B KiIeTKe. PaboTaTh ¢ MUKPOCKOIIOM.
N3roraBnuBate MUKpomnpenaparbl. OObACHATH MpoLece Meil03a, 3Tanbl 00pa30BaHUs MOJIOBBIX
KJIETOK.

7. MosekyJSIpHBI yPOBEeHb KU3HH (8 YacoB).
MonekynspHbIii ypOBEHB )KH3HHU, €T0 OCOOEHHOCTHU U POJIb B IPUPO/IE.

OCHOBHBIE XUMUYECKHE COCIMHEHHUS )KMBOW MaTepuu. Makpo- 1 MUKPO3JIEMEHTHI B )KUBOM
BemecTBe. OpraHnyeckue U HEOpraHMYECKUEe BEIIeCTBA, X POJb B KieTke. Boma — BaxHBbIM
KOMIIOHEHT *HBOro. OCHOBHBIE OMOTIOIMMEPHBIE MOJIEKYIIbI )KUBOI MaTtepun. [ToHsTHE O
MOHOMEPHBIX U MIOJTUMEPHBIX COCTUHEHHSIX.

Ponb OpPraHn4€CKuUX BCHICCTB B KJICTKC OpraHru3Ma 4YCJIOBCKaA: 6CJ'IKOB, YrJI€BOJOB, JIMIINAOB,
HYKJICMHOBBIX KHUCJIOT.

CrtpoeHre U XUMHUYECKUI COCTaB HYKJIEMHOBBIX KUCIOT B KieTke. [loHsTHE 0 HyKIIeoTH]IE.
Crpykrypa u ¢pynkuuu JJHK — Hocutens HacieacTBeHHON HHPOpMaIUK KiIeTKU. Permkanus
JHK. Marpuunas ocrosa perukanuu JJHK. IIpaBuno kommiementaproctu. I'en. Ilonstue o
kojoHe. ['enernueckuii koa. Ctpoenue, pyHkuuu u MHOrooopasue popm PHK B kietke.
OcoOennoctu JIHK k1eTOK 3ykapuoT U MPOKapUOT.

Hpoueccm CUHTE3a KaK 4acTh MeTa00JIM3Ma B )KUBBIX KJIETKaX. DOTOCHUHTE3 KaK YHUKaJIbHas
MOJIEKYJISIpHAsI CUCTEMA MPOIIECCOB CO3/IaHUSI OPraHUYECKUX BellecTB. CBETOBbIC U TEMHOBHIC
peakuuu ¢portocunTe3a. Pois hoTocuHTE3a B IPUpPOIE.

[Tpoueccrl 6rocuHTE3a MoJIeKyI Oelka. DTarbl cuHTe3a. MaTpuyHOE BOCIIPOM3BOACTBO OEIIKOB
B KJICTKE.



MOJICKyJIHpHBIG Hpoueccm paCH_[eHHeHI/DI BCIICCTB B BHGMCHTapHBIX GI/IOCI/ICTCMaX KaK 4aCTb
MeTrabonr3ma B KieTkax. [IoHsTHe 0 KIeTOYHOM IbIXaHUH. BeCKUCIOpOIHBIN 1 KUCTIOPOIHBIN
ATaIbl ABIXaHUS KaK CTAaJIUU SHEPTETUICCKOTO 00CCIICUCHUS KICTKH.

[ToHsITHE O TIACTUYECKOM M SHEPTeTUIECKOM OOMEHE B KIIETKE.

OrnacHOCTh XMMUYECKOTO 3arpsi3HEHUs OKpyxarolei cpeabl. [locnencTBust nearenbHOCTH
YyeJIoBeKa B OKpyxatroliei cpeze. [IpaBuiia noseaenus B npupoaHou cpene. Bpems
IKOJIOTHUYECKOH KYIbTYPhI YEJIOBEKA U 00IIeCcTBAa. DKOJOTHIECKAs KyJIbTypa — BayKHAs 3a7a4da
YeJI0BEYSCTBA.

3HATH/MOHUMATH. XUMUYECKasi OPraHU3alus KIETKU: CTPOSHUE U (DYHKIIUU BOJBI U
MUHEPaIbHBIX COJICH, OCIIKOB, JINITHJIOB, YIIIEBOJIOB, HYKJIEHHOBBIX KUCIOT, AT®. CymHOCTh
MTACTUYECKOTO M SHEPreTHIecKoro ooMeHa BemiectB. CylmHOCTh OMOCHHTE3a OenKa.
®DoTOCUHTE3, €TI0 3HAUCHHUE.

¥Ymetsb: [1oap30BaThCs ITUTOIOTHYECKOM TepMUHOIOTHEH. OOBSICHATH PO XUMHYECKUX
BEIIIECTB B JKU3HU KJIeTKU. [101630BaThCSI MUKPOCKOTIOM, TOTOBUTh U PACCMaTPUBAThH
MUKporpenaparsl. Paccka3biBaTh 0 popMe, BETUIMHE U CTPOSHUH KIIETOK, pACCMAaTPHUBACMBIX
MO MUKPOCKOTIOM. YHUTaTh CXeMaTUYHbIE PUCYHKH, CXEMBI IMPOIIECCOB, BOCIIPOU3BOIUTD UX.

MemnpenMeTﬂme CBA3H:

ITo ¢puzuke, xumun, reorpadpuu Tema «MeTobl U3yUSHHsI IPUPOIbI (HAOIIOJEHUE, U3MEPEHHE,
ONMCAHUE U KCIIEPUMEHT)».

[To reorpadum Temsr «Yuenue B.M.Bepranckoro o 6uocdepe», «HenoBek Kak KUTEIb
o6uochepn.

ITo OBX tema «IIpodpmnakruka BUY-undexmii».
[To xumuu Tema «CUHTE3 OEJIKOB U YTJIEBOIOBY.
@®opMbI OPpranu3anum y4edHoro mpoiecca:

WuauBuayaibHble, IPYNIOBbIE, MHINBUYaIbHO-TPYIIIOBbIE, PPOHTAIbHBIE, KIIACCHBIE U
BHEKJIACCHBIE.

®opMbI KOHTPOJIA:
Cpe3oBble U UTOTOBBIE TECTOBbIE, TPOBEPOUHBIE PAOOTHI; (PPOHTATBHBIN U MHIUBUYaTbHBIN
OIIPOC; OTYETHI MO MPAKTUYECKUM U JIAOOPATOPHBIM paboTaM; COOOIIEHHS 10 TeMaM;

TBOpYECKHE 3a/1aHus (3ammTa pedepaToB U MPOEKTOB).

Y4yeOHO-TEMATHYCCKHI TJIAH:

Ne TeMmbI Ha3zBanue TeMbl KoauuectBo
JacoB

| 10 xnacc | |

1 BBenenue B kypc 6
001Ie OMOIOT M.




2 buocdepnprit 9
YPOBEHb KU3HU.

3 buoreonenoTnueckuit 8
YpOBEHbB KH3HU.

4 [TonynsmuonHo- 11
BHUJIOBOM YPOBEHb
KHU3HU.

| 11 xnacc | |

5 Opranu3MeHHbBIN 17
YPOBEHB )KH3HHU.

6 KineTounslii ypoBeHb 9
KHU3HU.

7 MonexynsipHbIT 8

YPOBEHb KU3HH.

TpeOoBaHNsl K YPOBHIO NOATOTOBKH BbINYCKHUKOB CpeHeil (I101HOM) cpeHel HIKOJIbI
B pe3ynbrare nzyuenust 6M010ruu Ha 6a30BOM YpOBHE YUEHHK JOJKEH
3HATH/MIOHUMATD:

OCHOBHBI€ I0JI03KeHHsI OMOJIOTHYECKUX TEOPHH (KJIETOYHAs, HBOIIOLMOHHAS TEOPHSI
UY.[dapsuna); yuenne B.1.Bepuaackoro o 6uocdepe; cymuocts 3akoHoB I .Mennerns,
3aKOHOMEPHOCTEH U3MEHYHBOCTH;

CTp()eHI/Ie 6I/IOJ10FI/I‘ICCKI/IX Oﬁ”beKTOB: KJIICTKH, TCHOB 1 XpOMOCOM; BHUJ1a U OdKOCUCTEM
(CcTpyKTYypa);

CYIIHOCTH OMOJIOTHYECKHX NMPOIECCOB: Pa3MHOKEHHE, OTLIOJOTBOPECHUE, ICHCTBHE
UCKYCCTBEHHOT'O M €CTECTBEHHOI'O 0TOOPa, (POPMHPOBAHUE MPUCTIOCOOJIEHHOCTH,
00pa3oBaHUe BUIOB, KPYTOBOPOT BEIIECTB M MPEBPAIIECHHUS SHEPTHH B SKOCUCTEMAX H
ouocdepe;

BKJIA/] BHIIAIOIIMXCHA YYEHbIX B Pa3BUTHE OMOJIOTHYECKON HAYKH;
0MOJIOTHYECKYI0 TEPMUHOJIOTHIO U CHMBOJINKY;
YMmerTh:

00BSICHATH: POJIb OMOJIOTHU B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHHUS; BKJIA]
OMOJIOTHYECKUX TEOPHil B (POPMHPOBAHUE COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTHUHBI
MUpa; €AMHCTBO )KMBOM U HEKUBOU MTPUPO/IBI, POJICTBO KUBBIX OPraHU3MOB;
OTPHULATENBHOE BIMSHUE AJIKOTOJIsl, HUKOTUHA, HAPKOTUYECKUX BEILIECTB HA PA3BUTHE
3apo/blllia YeJIOBEKa; BIUSHUE MyTareHOB Ha OPraHr3M 4elIOBEKa, SKOJOTUYECKHUX
($haKkTOpOB HA OPTaHU3MBI; B3AUMOCBSI3H OPTAaHU3MOB U OKPY’KAIOIIECH CPEIbI; MPUIHUHBI
HBOJIIOILIMU, U3MEHSIEMOCTH BUOB, HAPYILICHUI pa3BUTHUSI OPTaHU3MOB, HACIIEICTBEHHbBIX
3a001eBaHUM, MyTaIlMi, yCTOMYUBOCTHA U CMEHBI IKOCUCTEM; HEOOXOAMMOCTH
COXpaHEHUsI MHOTOO0pa3us BUIOB;

pelaTh IeMEeHTapHbIE OMOIOTHYECKUE 33]Ja4H; COCTABIISAThH DJIIEMEHTAPHBIE CXEMBI
CKpEIIUBAHUS U CXEMBI IIEPEHOCA BEIIECTB U SHEPTUHU B AKOCHCTEMaX (LIeMU MTUTAHUS);



OMHUCBIBATH 0c00€H BUIOB 110 MOP(HOIOTHUECKOMY KPUTEPHUIO;

BBIAIBJISAITH [IPUCIIOCOOJICHHSI OPraHU3MOB K CpeJie OOUTaHWsI, UICTOYHUKHA MyTarcHOB B
OKpYXarolen cpejie (KOCBEHHO), aHTPOIIOT€HHbIE M3MEHEHHUS B 9KOCHUCTEMax CBOEH
MECTHOCTH;

CPaBHMBATh: OMONOTHYECKHE O0BEKTHI (XMMUYECKHI COCTAB TEJ )KUBOW U HEKHUBON
IIPUPOJIBL, 3aPOABIIIN YEJIOBEKA U IPYTUX MICKONMUTAIOIIHNX, IPUPOAHBIE SKOCUCTEMBI U
arpo3KOCUCTEMBI CBOEH MECTHOCTH ), TIPOIIECCHI (€CTECTBEHHBIN U MCKYCCTBEHHBIH 0TOOD,

IOJIOBOE U OECIOJIoe pa3MHO)KeHI/I€) " CJIaTh BBIBOABLI HA OCHOBE CPAaBHCHU,

AHAJIU3UPOBATDL M OLICHUBATD PA3JIMYHBIC TMITIOTC3bI CYIIIHOCTH KU3HHU,

IMPOUCXOXKACHUA )KU3HU U YCTIOBEKA, r100aJbHbIE DKOJIOTHUECKHE HpO6JIeMBI H IIYTU UX

peleHus, TOCIeACTBUS COOCTBEHHOM JIEATEIHPHOCTH B OKPYIKAIOIIEH cpee;
H3yvyaTb UBMCHCHUS B 9KOCUCTEMAX Ha OHMOJIOTMYECKHUX MOIOCIAX,

HaxoauThb I/IH(i)OpMaIII/IIO 0 OMOJIOrnYecKux 00hLEKTAX B Pa3IMYHBIX UCTOYHUKAX
(Y4eOHBIX TEKCTaX, CIPABOYHHUKAX, HAYYHO-TIOMYJISIPHBIX U3/IaHUSAX, KOMIIBIOTEPHBIX

0a3ax JaHHBIX, pecypcax HTEpHET) U KpUTUUECKU €€ OLICHUBATD;

HCII0JIb30BATh HpPIOﬁpeTeHHbIe SHAHUA U YMCHUA B HpaKTI/I‘leCKOﬁ AeATECJIbHOCTH U
NOBCEAHEBHOM KM3HM JIJIS:

coOuoieHust Mep MPOGUIAKTUKA OTPABIICHHUH, BUPYCHBIX U IPYTUX 3a00JIeBaHHIA,

CTPCCCOB, BpCAHBIX ITPHUBLIYCK (KypeHHe, AJIKOI'OJIU3M, HapKOMaHI/IH); IMpaBUJI IOBCACHUA

B IIPUPOJIHOM CpeLIE;

OKa3aHHUs NepBON MOMOIIM MIPH MPOCTYAHBIX U APYTUX 3a00J1€BaHMIX, OTPABJICHUN
MULIEBBIMU IIPOLYKTaAMU;

OLCHKHU 3TUYCCKUX ACIICKTOB HCKOTOPBIX I/ICCHGIIOBaHI/Iﬁ B 00JIaCTH OMOTEXHOJIOTHU
(KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OHJ'IOI[OTBOPCHI/IC).

YMK, sinTeparypa u Apyrue cpeacTsa o0y4eHus:

1. YueOnuk mis yuammxcs obuieoopasoBarenbHbix yupexaenuii: U.H. Ilonomapesa, O.A.

Kopnunosa, JI.B. Cumonosa: buonorus: 10 kiacc: 6a3oBbiii ypoBenb— M.: Benrana-I"pad,
2008.

2. YuebHuk 1151 yuanmxcs oomeoopa3oBarenbHbix yapexaeHuit: .H. ITornomapesa, O.A.
Kopuunoga, JI.B. CumonoBa: buonorus: 11 knacc: 6a30Bblii ypoBeHb— M.: Benrana-I'pag,
2008.

3. U.H. ITonomapesa, O.A. Kopuumnoga, JI.B. Cumonona: buonorus: 10 kmacc: 6a30BbIii
ypoBeHb: Metoanueckoe nocobue: — M.: Benrana-I"pad, 2009.

4. MynbtuMeauiinele yueOnslie mocodust «YMHHUK-I10 «buonorus 10-11 knaccsl (MonexyssipHas

u kierounas ouomnorus)», OO0 «DPuzukon», 2008, « YMuUK-T1O «buonorus 10-11 kimaccer

(Teopust HBOTIOIMK U OCHOBBI AK0JI0THHN )», OO0 «Dusukony, 2008, «Ypoku 6monornn Kupmina

u Medoaus. Obmas 6uonorus. 10 kmacey.



IHoypouHoe niianHnpoBaHue

«bunogaorus. 10 kiaace»

(1 yac B Hee110, Bcero 34 4.)

I[aTa MMpoBEACHUS

3aHATHUSA

IUIAHUPY
emast

NpoBeN
eHHUs

Tema ypoka

TpeboBanust
K YPOBHIO
MOAT0TOBKH
yyaluxcst
(pe3yabTar)

Bun
KOHTPOJIf

aop
(undposbie
o0pa3oBare
JIbHbIE

pecypchl)

Mpumeu
aHus

Coneprxanue
U CTPYKTYpa

Kypca oOrieit
OHOJIOTHH.

3HaTh
KOMILJIEKCHBIE
HayKH C
OHOJIOTHEN;
YTO TaKOE
Hay4HOE
HCCIEI0BaHUE
M €ro JTallbl.
YMeThb
CaMOCTOSTEINb
HO TIPOBOIUTH
Hay4HOE
HCCIEI0BAHUE

OCHOBHBIE
CBOMCTBA
JKHU3HU.

3HaTh
CBOMCTBA
JKUBOTO.

YMeTh
BBIJIEIATH
0COOEHHOCTHU
pa3BUTHSI
JKUBBIX
OpPraHU3MOB.

®poHTaIBH
BII OIIPOC.

http://school

collection.e
du.ru/

YpoBHH
OpraHu3alu
JKUBOH
MaTepuu.

3HaTh YpOBHU
OpraHu3aIu
KU3HU U
JJIEMEHTHI,
obOpasyromue
YPOBEHb.

[IpoBepoun
ast pabota
110 TEME
«OcHOBHBIC
CBOMCTBaA
JKH3HIY.

3HauyeHue
MPAaKTUYECKOMN
OHOJIOTHH.

ITonumats
BaKHOCTh
TEOPETHUUECKHU
X 3HAHUHN
OHOJIOTHH TS
MPAaKTUYECKOMN
JeSITeIbHOCTHU



http://collection.edu.ru/
http://collection.edu.ru/

MeTtonanl
OMOJIOrHYECK
ux
HCCIEI0BAHI
1.

3HaTb METOIBI
W3YYCHHUS
OKpYy>Karoleu
JIEHCTBUTEIIBH
OCTH
(HaOiroicHHME,
AKCTICPUMEHT,
U3MEpEHHUE);
PpUOOPHI,
HCIIOJIb3YEMBI
e I
[MO3HAHUS
MIPUPOJIBI
(yBEnMuuTENb
HBIE,
HM3MEPUTEITbH
bIE,
nabopaTopHoOe
o0opynoBaHu
e). YMeThb
BBIIOIHATE HE
CJI0KHBIE
HaOJIIOIEHNS,;
COCTaBJIATh
pacckassl
MIPUPOTOBETT
€CKOr0
COJIepKaHu,
HCIIONB3YS
Pe3YIIbTATHI
HaOIOACHU.

OKcKypcus
"MHoroo6pa3
Ve BUJOB B
poaHoi
MIPUPOJIE.
CezonHbie
W3MEHEHHUS B
KUBOU
npupone”.

Haxonuts
MPECTaBUTEN
el pa3HbIX
LIApCTB B
MpUpOE
CBOCH
MECTHOCTH.
OOBACHITD
OCECHHHE
W3MEHEHHS B
JKUBOM
MIPUPOJIE.

VYueHnue o
ouocdepe.

3HaThb
OCHOBHEIX
MOJIOKEHUS
YUEHHUS O
ouocdepe
B.1.Bepnanc
KOTO.
Broinenars
TrpaHULIbl

®poHTaIBH
BII OIIPOC.

http://school

collection.e
du.ru/



http://collection.edu.ru/
http://collection.edu.ru/

| Guocdepsr.

[Ipoucxoxne
HHUE
BEIIIECTBA.
OyHKIUU
JKMBOTO
BEIIIECTBA.

3HaTh U
MIPUBOIUTH
PUMEPHI
POJIH )KHBOTO
BEIIECTBA B
ouocdepe.

1205010203701 ':]
JILHBIN
ompoc.

buonornuecka
s HBOJTIOIHS B
pa3BUTUN
ouocdepsl.

YMmeTh
BBIJICIIATh
OCHOBHBIC
JTalIbl
OMOJIOTHYECKO
¥ DBOJIIOINH.
3HaTh, KaKoe
3HAUYCHHUE IS
mpeoOpa3oBaH
us 6uochepsl
OHH HUMEIOT.

IIpoBepoun
ast pabota
o TeMe
«YueHue o
ouochepe».

10.

buocdepa kak
riio0agpHas
IKOCHUCTEMA.

YMeTh
IPaMOTHO
OOBSICHUTD
MPOIIECCHI
B3anMMOCBS3eH
)
TIPOUCXOISTIIH
X B
rI100aIbLHOM
CHUCTEME.

11.

Kpyrosopot
BELIECTB B
MIPUPOJE.

3HaTh
OCHOBHEIE
KPYTrOBOPOTHI
BEIIECTB B
MIPUPOJIE.
YMeTh
TPaMOTHO
O0O0BSICHUTD
MIPOLIECCHI
B3aMMOCBS3eH
TIPOUCXOISTIIH
X B
rI100aIbHOM
CHUCTEME.

Coo0menu
s I10 TEMC.

12.

YenoBek Kak
JKUTEIh
ounochepsl.

IIpumeHATH
JKOJIOTUYECKH
€ 3HaHUs B
MPAaKTUYECKOMN
JESATENBHOCTH
YEJIOBEKa.

13.

OcobenHoctr
ornocepHoro

Ymern
XapaKkTEepU30B




YpOBHS aTh
opraHu3anuu | (OMHUCHIBATH)
KUBOH ouocdepHbIn
MaTepUu 1 YpOBEHB
€ro poJib B OpraHu3aIu
00ecreYeHn! | JKU3HH U €ro
KHU3HU Ha poiib B
3emie. obecrnieueHnn
KHU3HU Ha
3emie.

14. B3aumootrno | IloHumars, 1205010%0:32 01 '%:]
IECHUS Kak JIbHBIN
YeloBeKa U JeSTELHOCTh | OIpPOC.
MIPUPOJBI KaK | YeJTIoBeKa
daxTop BIIUSIET HA
pa3BUTHS npeoOpa3oBaH
ouocdepsl. ne ouocepsl.

15. Dkonoruyeck | 3HaTh http://school
ue GaKkTophl ¥ | TEPMUHOJIOTH -

HX 3HAYEHUE. | 10 [0 TEME, collection.e
[IPUBOINTH du.ru/
MIPUMEPHI U
OOBSCHSTH
MEXaHU3MBI
BITUSIHUS
Pa3IMYHBIX
9KOJIOTHYECKH
X (akTOopoB
Ha
OpPTaHHU3MBI.

16. buoreoneno3 | Ymersb 1205010%0:3201 ']
KaK 0COOBII | XapaKTepH30B | JIbHBIN
YpOBEHb aTh orpoc.
OopraHu3aiuu | (OMUCHIBATH)

KU3HHU. OHOreoLEeHOT
WYECKUU
YPOBEHB
OpraHHu3aIu
KU3HU U €TO
poib B
TIPUPOJIC.

17. buoreorieno3 | OOBACHSTH, ®poHTaIBH
KakK oyeMy BIM OIIPOC.
OnocucreMa 1 | OMOreoreHo3
IKOCUCTEMA. | SIBISETCS

OHOCUCTEMOH.

18. Crtpoenue u | 3HaTh http://school
CBOICTBa CTPYKTypHBIE -
ouoreoneHos3a| u collection.e

(byHKIMOHATB du.ru/

HBIC



http://collection.edu.ru/
http://collection.edu.ru/
http://collection.edu.ru/
http://collection.edu.ru/

KOMIIOHEHTBI
OHOTeoIlEH03a

Xapakrepuso
BaTh CBOICTBA
OHOTreoIleH03a

19.

CoBmMmecTHas
’KM3Hb BUIOB
(momymsuin)
B
OHOreoIEeHO03€E

3HaTh
npucrocode
HHSA
OpraHU3MOB K
COBMECTHOM
JKM3HH B
OHoreoneHo3a
x. [IpuBoInTH
COOTBETCTBYIO
ue
TIPUMEPBHI.

Huck
«YMHHUK-
I1O
«buoorus
10-11
KJIACCBI
(Teopust
3BOJIIOIUU
Y OCHOBBI
SKOJIOTHH)»,
000

«DUu3uKoOH»

20.

ITpuuuHbI
YCTOMYUBOCTH
OHOreOIEH030
B.

XapakTepuzo
BaTh
YCTOWUYMBOE U
HEYCTOWUYHBOE
COCTOSIHHE
OuoreoleHo3a
. BeisBusATh
TIPUYUHBI,
MIPUBOJSIINE
K
HEYCTOWYUBOC
TH
OMOTreo1eH030
B.

IIpoBepoun
ast pabota
o TeMe
«CtpoeHue
U CBOMCTBA
OuoreoueH
03a».

21.

3apoxaeHue
1 CMEHA
OHMOr€eOIEH030
B.

3HaThb
ITOHSTHE
«CYKIIECCHSY,
MIEPEUUCIISTh
31
XapaKTepu30B
aTh CTaIUH
pa3BHUTHS
OHMOr€eOIEH030
B U THIIBI
CYKIIECCHUH.

1205010203201 '%:]
JILHBIN
Ompoc.

http://school

collection.e
du.ru/

22.

CoxpaHenue
pazHooOpazus
OHMOr€eOIEH030
B.

3HaTH
MIPUYUHBI
BBIMUPaHUSA
BUJOB B
MPUPOJIE.
[Ipennarate



http://collection.edu.ru/
http://collection.edu.ru/

MyTH
peuieHus
TAHHOU
poOIEMBI.

23.

DKOIOrH4YeCcK
M€ 3aKOHBI
MIPUPOIOTIONH
30BaHUs.

ITonumars,
Kak
TEOPETUYECKHU
€ 3HaHUA
9KOJIOTUH
BIIMSIIOT HA
JIesITeTbHOCTD
YyeJIoBeKa B

MIPUPOJIE.

24.

Bun, ero
KpUTEPUU U
CTpPYKTYypa.

YMmeTh
XapaKTEepPU30B
aTh
(omHCHIBATH)
MOMYJISIITUOHH
0-BUIOBOH
YPOBEHb
OpraHu3aIu
JKU3HU U €0
poJIb B
MIPUPOJIC.
3HaTh
onpeercHue
BHUJA U €TO
KPUTEPHH.
YMmeTh
XapaKTepU30B
aTh BHUJBI 11O
KPUTEPHSIM.

25.

[Honmyanus
Kak (opma
CYLIECTBOBAH
us BUJa U KaK
oco0as
TEeHETHYECKAs
cUCTeMA.

3HaThb
OnpeAcIeHue
MOMYJISIUH,
COBPEMEHHOE
Y4YEHUE O
TIOIYJISALIUH.
ITorumars
npupony
TeHETHYECKUX
H3MEHEHHUN Ha
YpPOBHE
TIOIYJISIAM.

26.

[Honmynsauus
KaK OCHOBHas
eTMHHUIIA
DBOJIOINH.

ITonumats
3HAYECHHE
MOIYJISALUA
KaK OCHOBHOM
€ TUHUITBI
DBOJIOINH.

®poHTaIBH
BIN OMpOC.

| 27. |

| Bumoo6pasos | 3uats




aHue - MIPUYUHBI U

nporecc THUTIBI

yBEJIMYEHHUS | BUA00Opa3oBa

BUJIOB Ha HUSL.

3emuie. [Tonnmats
3HAYEHUE
W30JIS1UH B
BHI000pa3oBa
HUU.

28. Drarnbl Ymerhb ITposepoun | http://school
IIPOUCXOXKEH | COCTABIATh as pabota | -

Wsl YeJIOBEKa. | reHeaJormyec | 1Mo Teme collection.e
KO€ JIpeBO «ITansl du.ru/
BuJa YelnoBek | MpOUCXO0XK]T
pa3yMHBIH. CHUSA
3HATh ATanbl | YEIOBEKay.
IIPOUCXOXKIAECH
Ys 4elIoBeKa.

29. Yenosek kak | [Tonumars
YHUKaJIbHBIH | YHHKQJIBHOCTh
BU/I )KMUBOU Buja YenoBek
MIPUPOABL. pa3yMHBIH,

ero
OunoconuanbH
YIO IPUPOY.

30. Ucropus 3HaTh Huck
pa3BUTHUS MIPEANOCHIIKN «YMHUK-
9BOJIIOLIMOHH | BO3HUKHOBEH I10
BIX HJIEH. Usl YYEHUS «buonorus

Y./lapBuHa. 10-11
OOBSCHATD KJIaCChI
BaXXHOCTb (Teopust
3HAuEHUs ABOJIIOLINU
TPYZOB Y OCHOBBI
XK.b.Jlamapka SKOJIOTHH)»,
TUTS 000
hopmupoBaHH «Du3nKoH»
o

3BOJIIOLIIOHHO

1 TEOpHH.

31. CoBpemenHoe | 3HaTh
y4eHue oo TTOJIOXKEHUS
IBOJIIOLIMH. COBPEMEHHOT

0 ydeHus o0
IBOJIIOLH.

32. Pesynbrarer | Ilepeuncnars | MunuBuaya
SBOJIIOIMU U | pPE3YJIbTaThI JIbHBIN
€€ OCHOBHBIE | BOJIIOLMH. orpoc.
3aKOHOMEPHO | YMETh
CTH. MIPUBOIUTH

IIPUMEPBI



http://collection.edu.ru/
http://collection.edu.ru/

aJanTaryii.

33. OcHOBHBIE 3HaTh U [Tposepoun | duck
HaNpaBJICHUS | XapaKTepHu3oB | as pabora | «YMHHK-
SBOIIOLIHH. aThb 10 TEME I10
HanpasieHus | «Pesynprar | «buonorus
U TIyTH BI 10-11
IBOJIIOLIUH. 9BOJIIOLIMM | KIIACChI
ueé (Teopust
OCHOBHBIE | HBOJIIOLIUU
3aKOHOMED | U OCHOBBI
HOCTU». 9KOJIOTHH)»,
000
«Du3nKon»
34. OcoGenHoctu | YMeThb
MOMYJISIIUOHH | XapaKTEepHU30B
0-BUJI0BOT'O aTh
YPOBHs (omuckIBaTh)
KU3HHU. MONYJISALIUOHH
Bcemupnas 0-BUJ0BOM
cTparerus YPOBEHb
OXpaHbl OpraHu3aLuu
MIPUPOJIBI. KU3HU U €r0o
poiib B
MpUpoO/JIE.
3HaTh 3aKOHBI
paloOHANBHO
ro
IIPUPOIOIOIb
30BaHUS.
«buosorus. 11 kaace»
(1 yac B HexeJ10, Bcero 34 4.)
JaTa npoBeeHus TpebGoBanus k norp
Ne YPOBHIO Bun (uudposbie Mpumeu
SAHATUH Tema ypoka| mnoaAroToBKHU oOpa3oBare
n/n KOHTPOJIA aHusA
IUIAHUPY| NIpoBen Yyamuxcs JIbHbIEC
emMast eHus (pe3yJbTar) pecypcbi)
1. OpraausmMeH | YMeTb
HBII XapaKkTepu30Ba
YPOBEHB Tb (OIKCHIBATD)
JKU3HU U €70 | OpraHU3MEHHBI
poJib B 1 ypOBEHb
IIPUPOJIE. OpraHu3aIu
KHU3HU U €T0
poib B

MIPUPOJIE.




Opranuszm YMeth
KakK OOBSICHATD,
ouocucrtema. | moyemy
OpraHu3M —
OTKpbITast
ouocucrtema.
[Tpouteccet | YMeTh Coolmienn
JKU3HEJEATE | BBLICATH € 10 TeMe.
JBHOCTHU CYILLECTBEHHbBIE
MHOTOKJIETO | MPHU3HAKU
YHBIX OMOJIOTUYECKHUX
OpPraHU3MOB. | IIPOLIECCOB.
CpaBHUBaTh
MIPOLIECCHI
KU3HEJCATENbH
OCTH Y Pa3HbIX
OpraHU3MOB.
PasmuoxxeHu | YMerh WunuBuaya| http://school
e CPaBHHBATD JIBHBIN -
OpPTraHU3MOB. | TIOJIOBOE U orpoc. collection.e
Oecrmooe du.ru/
pa3MHOXKEHUE,
pocT u
pa3BuUTHE
OpPraHU3MOB
OmnonotBop | YMeETh
€HUE U €T0 | OOBIACHSATH
3HAUYCHHUE. 0COOEHHOCTH
MPOTEKAHUS
nmporecca
OILJIOIOTBOPEH
usy
IpeJICTaBUTEIIE
1 pa3In4HbIX
LApCTB )KUBOM
MPUPOJIBIL.
Passutue 3HAaTh dTanbl IIposBepouyn
OpraHU3MOB | UHAMBHAYaJbH | as paboTa
oT Oro pa3BUTHE | MO TEME
3apOKJEHUS | OpraHu3Ma, «Pa3mHOXKE
JI0 CMEPTH | OCHOBHBIE HUE
(oHTOTEHE3). | cTanuu OpraHu3Mo
sMOpHOTreHesa, | B».
TIPHYUHBI
HapyIleHUu!
pa3BUTHSA
OpraH’3MOB.
N3 ucropun | Ymers
pa3BUTHS OOBSCHATH
TEHETHKHU. MPUYUHBI

HaCJICACTBCHHO



http://collection.edu.ru/
http://collection.edu.ru/

CTU U
U3MEHYHUBOCTH,
POJIb TEHETUKH
B
dhopMHUpOBaHUH
COBPEMEHHOM
€CTECTBEHHOHA
YYHOHU
KapTHUHBI MUpA.
[To3HakoMUTBC
s C TpyJlaMH
I'"Mennens u
UX 3HaYCHUEM
B UCTOPUU
pa3BUTHUSA
TCHETUKH.

H3meHunBOC
Tb
MPU3HAKOB
opraHu3ma u
€€ TUIIBL.

YMeTh
Ha3bIBaTh BUJIBI
HACJICACTBCHHO
H
W3MEHYUBOCTH,
YPOBHH
W3MCHCHUS
IeHOTHIIA,
BUJIbl MYTaLIN;
00BACHATH
BIIMSTHHUE
DKOJIOTHYECKUX
¢dakTopoB Ha
OpraHU3MBbl,
MPUYUHBI
MYyTaLuiu.

I'eneTnueck
ne
3aKOHOMEPH
OCTH,
OTKPBIThIE

I" ' Mennenem

3HaThb
CYIIIHOCTb
OMOJIOTHYECKUX
IPOIIECCOB
HACJIEICTBEHHO
CTU U
M3MEHYHUBOCTH,
FCHETHYECKYIO
TEPMHUHOJIOTHIO
U CHMBOJIHKY,
F€HETHYECKHE
3aKOHOMEPHOCT
U, OTKPBITHIC
I''Meunnenem.

@®poHTanbH
BII OMpOC.

http://school

collection.e
du.ru/

10.

Hurnbpumno
e
CKpeITMBaHU
e.

3HaTH
3aKOHOMEPHOCT
51
HacJIeJOBaHUs,
YCTaHOBJICHHBI



http://collection.edu.ru/
http://collection.edu.ru/

el.

MeHnaenaeMm.
YMerts pemars
AJIeMEHTapHbIC
OMOJI0ruYecKue
3aJa4H.

11.

I'emeTnueck
1€ OCHOBBI
CCJICKITHH.
Bxnan
H.1.Baswuio
Ba B
pasBUTHE
CEJICKITHMH.

YMeTh
Ha3bIBaTh
MPaKTUYECKOe
3HAaYECHHUE
TCHETUKH IS
CEJIEKIIUH.
3HaThb
OCHOBHEIE
MOHATHUS
CEJICKIIUH, POJIb
OMOJIOTHH B
MPaKTUYECKOU
JIeATECIIBHOCTH
J0/IeH, pOJIb
H.N.Basuiosa
JUISL Pa3BUTHS
CEJICKIIUU.

IIpoBepoun
ast pabota
1o Teme
«I"enetnye
CKHe
3aKOHOMEp
HOCTH,
OTKPBIThIE
I"'Mennene
M.

12.

I'eneTuka
roJyia u
HacJeI0BaH
ue,
CICIUICHHOE
C TIOJIOM.

3HaThb
OCHOBHEIE
3aKOHOMEPHOCT
H
HacJIeTOBaHUS
MIPU3HAKOB,
CICIUICHHBIX C
IMOJIOM. Y METh
ONPEAENATh MO
XPOMOCOMHOMY
Habopy
MPUHAJIEKHOC
Th K TTOJTY.

http://school

collection.e
du.ru/

13.

Hacnexncrse
HHBIE
0oJie3Hn
YyeJIOBEKa.

3HaTh
OCHOBHBIE
TIPHYUHBI
HACJIEICTBEHHA
3a0oneBaHUM
YeNoBeKa,
METO/TBI
JIOPOJIOBOM
JTIUATHOCTHKH,
OTACHOCTh
OJIM3KOPOJICTBE
HHBIX OpaKoB.
Ymetp
OOBSCHSTH
TIPUYUHBI

IIpoBepoun
ast pabota
10 TEME
«I'eneruka
oJ1a u
Hacjen0Ba
HUE,
CLIEIIJIEHHO

€ C ITOJIOMM».



http://collection.edu.ru/
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HACJICICTBEHH
bIX O0JIe3HEN
YeJI0BEKa,
MYyTaluu.

14.

DTHYECKHE
aCHEKThI
MEIUIMHCKO
A T€HETUKH.

YMeTh
HCIIOJIL30BATh
IPUOOPETEHHBI
€ 3HAHMA 1A
OLICHKH
STHYECKHUX
aCICKTOB
HEKOTOPBIX
HCCIIeIOBaHUM
B o0J1acTH
OMOTEXHOJIOTH
u
(kIIOHUpOBaHUE
)
HCKYCCTBEHHOE
OTUTIOJIOTBOPEH
ue).

15.

Joctrxenus
OHMOTEXHOJIO
TUHA U
THYECKHE
ACIICKTHI €€
HCCIIeIOBaH
Hi.

ITorumars
OCHOBHEIC
KJIIOYEBEIC
MMOHATHUS
OMOTEXHOJIOTH
1, 3HaYCHUE
OMOTEXHOJIOTH
U JUISL pa3BUTHS
CEIBCKOXO035i1C
TBEHHOT'O
MPOU3BOJICTBA,
MEIUITUHCKOM,
MUKpPOOHOJIOTH
YeCKOu U
Apyrux
oTpacieun
MIPOMBIIIUIEHHO
CTH.

16.

TBopuecTBO
B )KM3HU
4eJI0BEKa U
oOmiecTna.

YMerb
HaXO/IUTh
uHpOpMaIIHIO B
y4eOHBIX
TEKCTax,
HAYYHO —
HOMYJSPHBIX
U3IAHHSX,
pecypcax
WNHTepHeT n
KPUTUYECKH
OIICHUBATh €e.




AHanu3npoBat
b CUTYAIIUIO C
pa3IMYHBIX
MMO3HIIHI;
BBICKA3bIBaTh
MPEANOI0KEHH
s 110
MOCTaBJICHHOMN
npoOieme.

17.

[HapcTBO
Bupycel u
BUPYCHBIE
3a0oJieBaHus

3HaTh
0COOCHHOCTH
CTPOCHHS 1
JKU3HEICSITCIIbH
OCTH BUPYCOB.
3HaTh
3HAYCHUE
BHUPYCOB B
IpUpoJIe U
KU3HU
YyeJIoBeKa.
Mepsl

PO UITAKTUKHI
pacmipocTpaHeH
Ul BUPYCHBIX
3a00JICBaHUH,
CII1la.

http://school

collection.e
du.ru/

18.

Knerounsri
YPOBEHb
opraHu3anu
¥ 5KHUBOH
MaTepuu,
€ro pojb B
MIPUPOJIE.

YMerb
XapaKTepru30Ba
Tb (OTIKCHIBATH)
KJICTOYHBIN
YpOBEHB
OpTraHu3aIuu
JKU3HU U €T0
poJb B

MIPUPOJIE.

IIposBepouyn
ast pabota
10 TEME
«IlapcTBO
Bupycei».

19.

Knerka xak
JTal
SBOIIOINHT
5KHBOTO B
HUCTOPUH
3emnn.

Ha ocHose
3HAHUIA,
MOJIYYEHHBIX B
Kypce
OomoIoruu
paHee,
Ha3bLIBaTh
OTallbl
SBOJIIOIIUU
KJICTKU.

20.

Ctpoenue
KJIETKH.

3HaTH
0COOEHHOCTHU
CTpOEHHUE
KJIETOK
MIPOKAPHOT U
DYKAPHOT,

NunuBunya
JIBHBIN
ompoc.

Huck
«YMHUK-
110
«buonorus
10-11
KJIaCChI



http://collection.edu.ru/
http://collection.edu.ru/

CTpOEcHHE
KJIETOK
pacTeHuit u
JKUBOTHBIX,
BBIJIETISITh
CXOJICTBA U
pa3anyus B UX
CTPOCHHUH.
YmMmets
paborath ¢
MHUKPOCKOIIOM.
HaGmronats,
OTKCHIBATh U
CpaBHUBATH
CTpOCHHE
KJIETOK
pacTeHuit u
JKUBOTHBIX.

(Momekymsip
Has
KJIETOYHAast
Omosorus)»,
000
«Du3uKoH»

21.

Oprasou/ bt
KaK
CTPYKTYPHBI
e
KOMITOHCHTHBI
IIUTOILIA3MBI

3HaThb
Ha3BaHU
OpTaHOHUJIOB
KIJIETKH,
B3aMMOCBS3b
MEXTY
CTPOCHUEM H

byHKIHEH
Opra”ouja.

3amnoHeHn
€ TaOJIULIBI
10 TEME.

22.

Knerounsrit
UK.

YMeTs aBaTh
onpeeaeHus
KJIIOYE€BBIM
MTOHSITHSM,
OITHCKLIBATh
MOCIIE1OBATEIb
HO ¢a3
KJIETOYHOI'O
[MKJIA.

23.

Jlenenue
KJIETKH -
MHTO3 U
MEN03.

3HaThb
CYIITHOCTb U
O1OJ0TrHYEeCKOe
3HAYCHUE
MHTO3a U
Melio3a,
OIINCHIBATH
MIPOLIECCHI UX

¢as.

NunnBunya
JIbHBIN
O1poc.

Huck
«YMHUK-
110
«buonorus
10-11
KJIaCChI
(Momekymsip
Has U
KJIETOYHAS
Ouosorus)»,
000
«DU3UKOH

24.

Crpykrypa u
byHKIUHA
XPOMOCOM.

3HaTh
CTpOCHHE
T€HOB U

IIpoBepoun
ast pabota
110 TEME




XPOMOCOM;
THIIBI
HYKJICMHOBBIX
KHUCIIOT,
byHKINHA
HYKJICMHOBBIX
KucioT. Pons
JIHK u PHK B
JKU3HU
OpPraHU3MOB.

«Jlenenne
KJICTKH -
MHTO3 U
MEN03.

25.

Hcropus
pa3BUTHS
HAaYyKU O
KJIETKE.

3HaThb
OCHOBHEIC
MOJIOKEHUS
KJIETOYHOH
TEOPHH; BKJIA]
BBIJAIOIIMXCS
YYEHBIX B
pa3BUTHE
3HAaHUU O
KJIETKE.

26.

lapMonus u
1eaecooopas
HOCTbh B
JKMBOU

pHUpoJIe.

ITonumars
TIPUHITATT
11eJIECO00pa3HO
CTH U
rapMOHUH B
JKUBOM
MpUpO/E,
yMETh
JIOKa3bLIBATh
IprMepamH.

27.

MounekynsapH
bl YPOBEHB
JKU3HH, €TO0
pOJIb B
IIPUPOJE.

YMmerb
XapaKTepU30Ba
Tb (OIKCHIBATD)
MOJIEKYJIIPHBII
YPOBEHB
OopraHu3anuu
JKU3HU U €TO
pOJIb B
IIPUPOJIE.

28.

OcCHOBHEIE
XHUMHYECKHE
COE€IUHEHUS
JKUBOM
MaTepuH.

HazrsiBath
HEOpPraHUYECKU
en
OpraHHYecKue
BEISCTBA
KJIETKH. 3HATh
150,
0COOEHHOCTHU
CTPOCHUS U

GbyHKINN.

@poHTaIbH
BII OIPOC.

http://school

collection.e
du.ru/

29.

Crpykrypa u
byHKIMA

Xapakrepusosa
Th



http://collection.edu.ru/
http://collection.edu.ru/

HYKJICHMHOBEI
X KHCJOT.

0COOEHHOCTH
CTPOCHUS U
¢dbynaxumii JJHK
u PHK.

30.

[Tpoueccol
CUHTE3a B
JKHUBBIX
KJIETKaX.

Xapakrepusosa
Tb IIPOLIECCHI
CUHTE3a
OpPraHMYECKHUX
BEILECTB B
KHUBBIX
KIIETKaX.

NunuBunya
JILHBIN
ompoc.

Huck
«YMHUK-
110
«buomorus
10-11
KJ1aCChI
(Monekymsip
Has U
KJICTOYHAS
OuoJIoTHs )Y,
000
«DU3UKOH

31.

[Iponeccor
onocuHTe3a
Oelika.

3HaTh 3TaIbI
OouocuHTE3a
Oenka.
AHanu3upoBar
b COJICpXKaHUE
ONPEACIICHUM:
TPUILIET,
KOJOH,
AHTUKOJOH,
MOJILCOMA,
TpaHCIAIUS,
TPAHCKPHIIIIUS.

Xapakrepusosa
Th CYIIIHOCTb
nporecca
TPAHCISIUU U
TPAHCKPUIILIHH.

32.

MounekyispH
bIE
IIPOLIECCHI
pacIIenIeHH
A.

JlaBaTh
onpeaeneHue
MTOHSITHAIO
JIUCCUMUJISLIHS.

AnanuzupoBat
b COJEpKAHUE
ONpeAeICHUM:
TJIMKOJIN3,
OpokeHme,
JIbIXaHHE.

Ilepeuncnars
STaIbI
nporecca
JIMCCUMMUJIISITIAN

IIposBepouyn
ast pabota
10 TeMe
«IIpoueccer
OuocuHTE3a
Oenkay.




Ha3zriBaTh
BEIIlECTBA
HCTOYHUKU
SHEpTuH,
MIPOTYKTHI
peaxiuu
9TanoB 0OMeHa
BEIIIECTB,
JIOKAJIU3aLHIO B
KJIETKE JTaIlOB

oOMeHa
BEIECTB.
OnuceiBaTh
posib ATO B
oOMeHe
BEIIECTB.

33. Xumuyeckoe | 3HATh
3arpsi3HEHUE | MOCIEACTBUS
OKPYKAFOIIIE | BIIMSTHUS
i cpelpl Kak | 4emoBeKa Ha
rio0anapHas | IpUPOLY;
HKOJIOTMYECK | IKOJIOTUYECKUE
as po0JIEMBI,
npobiiemMa. | KOTOphIE

HEO00XO0aUMO
pemiaTts Ha
JTAHHOM JTare.
[Ipennarate
yTH
MIPEOAOTICHUS
JTAHHBIX
npooJeM.

34. Bpemsa 3HaThb
9KOJIOTHYECK | IPHIUHBI
oM CHU)KEHUS
KYJIbTYpBI. OMOI0rHYecKor
Mmuoroo6pa3 | o
ve KU3HH, pazHOOOpa3usi.
MPEJICTaBICH | YMETh
HOM pacckaszars o
Ouocucrema | Mepax,

MU Pa3HBIX | TIpEIIpPHHUMAS

YPOBHEU MBIX

CJIO)KHOCTH. | YEJIOBEKOM JIJIst
COXpaHEHHUS
OMOJIOTHYECKOT
0

pazHOOOpa3usl.
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