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IMosicuuTenbLHAA 3aIHCKA

Pabouas mporpamma cocTaBiieHa HA OCHOBaHUU aBTOPCKON y4eOHON IMPOrpaMMBl:
N.H.ITonomapesa, O.A.Kopuauiosa, JI.B.Cumonosa. 10-11 kmaccel. ba3osrii

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



Cornacno paboueii nporpamme Ha u3ydenue 6uonoruu B 10-11 knaccax orBoautes no 1 yacy B
Henento (34 vaca B roa, 68 4acoB 3a J1Ba roja).

Peanmaunﬂ pa6oqel71 IIporpaMMbl OCYIIECTBIISACTCA C UCIIOJIb30BaAHUEM yLIe6HO'MeTO,Z[I/I‘IeCKOFO
KOMIIJICKTA:

YueOHuk 18 yaanuxcs oomeodpa3oBarenbHbix yupexaenuii: M.H. [Tonomapesa, O.A.
Kopnuiosa, JI.B. CumonoBa: buonorus: 10 kiacc: 6a3oBbiii ypoBenb— M.: Benrana-I"pad,
2008.

Y4eOHuK 1l yqamuxcs oomeoopa3oBaTenbHbIx yupexaenuii: M.H. [Tonomapera, O.A.
Kopuwuiona, JI.B. CumonoBa: buonorusi: 11 kiacc: 6a3oBbiii ypoBenb— M.: Benrtana-I'pad,
2008.

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

e mporpamMMmsl:

OCBOEHHe 3HAHHUI 0 OMOJIOTHYECKUX CUCTeMaX (KJIETKa, OpraHu3M, BUJI, SKOCHCTEMA);
MCTOPUU Pa3BUTHSI COBPEMEHHBIX IIPEJICTABICHUN O )KUBOM MPUPOJE; BHIIAIOLINXCS
OTKPBITUSAX B OMOJIOTMYECKOI HayKe; poiau OMOJIOrHYecKo Hayku B (OPMUPOBAHUN
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MUPA; METOAAX HAYYHOI'O II03HAHUS;

OBJIajileHHe YMEeHUsIMU 000CHOBBIBATh MECTO U POJIb OMOJOTUYECKUX 3HAaHUH B
IIPAKTUYECKOHN AEATEIbHOCTH JIFOJIEH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTH; IIPOBOIUTH
Ha6J'IIOI[eHI/I$I 34 OKOCHUCTEMAaMU C ICJIBIO UX OIIMCAaHHWA U BBIABJICHHUS €CTCCTBCHHBIX U
AQHTPOTIOT€HHBIX N3MEHEHUI; HaXOIUTh U aHAJTM3UPOBATh HH(POPMALIHIO O KUBBIX
00BEeKTaX;

Pa3BUTHE [T03HABATEIIBHBIX HHTEPECOB, NHTEIUIEKTYAJIBHBIX U TBOPYECKHUX
CHOCOOHOCTEH B Ipoliecce N3yUeHMs BBITAOIIMXCS TOCTUKEHUH ONOIOTHH, BOILIEAIINX
B O0IIIEUETIOBEUECKYIO KYJIbTYPY; CIOKHBIX U IPOTUBOPEUUBBIX MyTEH pa3BUTHS
COBPEMEHHBIX HAYUHBIX B3IJIAA0B, HJIEH, TECOPHA, KOHLIENINHA, Pa3IMUHbIX TUIOTE3 (O
CYILIIHOCTHU U TPOUCXO0K/ICHUU KU3HH, YEeJIOBEKa) B X0/1€ pabOThI C pa3InYHbIMU
UCTOYHHKAMU MHPOPMALIUY;

BOCTIMTaHHe YOKJICHHOCTH B BOSMOKHOCTH TIO3HAHUS JKUBOW TIPUPOJIHI,
HE00X0IMMOCTH OepeXHOTro OTHOILICHHUS K IPUPOIHOM cpe/ie, COOCTBEHHOMY 370POBBIO;
YBKEHHS K MHCHHUIO ONITIOHEHTA MIPU 00CYKIIEHUH OMOJIOTHYECKIX TPOOIeM;

HCIOJIb30BAHUE IPUOOPETEHHbIX 3HAHNH U YMEHUI B MOBCEHEBHOM KU3HU I OLICHKH
MOCJIEJICTBHI CBOEH JIEATETbHOCTH MO OTHOIICHHIO K OKPY’KaIOIIEeH Cpefie, 3J0POBbIO IPYTUX
Jto7ieit 1 cOOCTBEHHOMY 3/I0POBBIO; 00OCHOBAHUS U COONIOACHUS MEP MPOPHIAKTUKI
3a00JIeBaHUA, TIPABIII TIOBEJICHUS B TIPUPO,T

OcHOBHBIE 32JJa4YH:
(dhopMHUpOBaHKE Y IIKOJIBHUKOB €CTECTBEHHOHAYYHOTO MHUPOBO33PECHHS, OCHOBAHHOTO Ha

MOHUMAHUHU B3aUMOCBSI3H 3JIEMEHTOB KMBOW U HEXXUBOM MPUPO/IbI, OCOZHAHUU YETIOBEKA
KaK YacCTH MPUPOJIbL, TPOAYKTA IBOJIIOLIUU KUBOU MPUPOIBI;



(I)OpMI/IpOBaHI/Ie Y IIKOJIbHUKOB 3KOJIOT'MYCCKOTO MBIJICHUA U HABBIKOB 3JO0POBOI'0
06pa3a JKM3HH Ha OCHOBEC YMCJIOT'O BJIAACHUA crocodamu CcaMOOpraHmn3alnnunu
KHU3HCACATCIIbHOCTH,

nproOpeTeHne NIKOJbHIUKAMHU OTIBITa PAa3HOOOPA3HOM MPaKTHUECKON AEATEIbHOCTH,
OIbITA O3HAHUS M CAMOIIO3HAHUS B IIPOLIECCE U3YUEHUS OKPYKAIOIIEro MHUpa;

BOCIIMTAHHUC FpaH(ﬂaHCKOﬁ OTBCTCTBCHHOCTHU U IIPABOBOI'0 CaMOCO3HAaHUA,
CaMOCTOATCIIBHOCTU U MHUIIUATUBHOCTHU yHalIUXCs Y€PEC3 BKIOUCHUC UX B [TO3UTHBHYIO
CO3NAAaTCIIBHYIO SKOJIOTHYECKYIO JCATCIbHOCTD,

CO3/1aHHUE YCIOBUH JJIS1 BO3MOKHOCTH OCO3HAHHOTO BBIOOpA MHIMBUAYATIbHON
00pa3oBaTeNbHOI TPAaeKTOPUH, CIIOCOOCTBYIOIIEH MOCIEAYIONIEMY TPo(ecCHOHATBHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C MHIMBHIyaJIbHBIMH HHTEpECaMU peOCHKA U
NOTPEOHOCTSIMU PETHOHA.

Conep:xaHue NporpaMmabi:
10 KJIACC
1. BBenenue B kypc o0uieii Onosornu (6 yacos).

OcHoBHbl€ cBOMCTBA XKU3HU. OTINYUTEIbHBIE TPU3HAKU KUBOT0. brocucTema kak CTpyKTypHas
€AMHMLIA KUBOW MaTepUH. Y POBHU OpraHU3aLMK KUBOU NPUPOAbI. bruosornyeckue MeToabl
U3YYEHHUs MPUPOAbI (HaOI01eHe, U3MEPEHNE, ONMCAaHUE U SKCIIEPUMEHT). 3HaUCHHE
NPaKTUYECKOH OMOJIOTHH.

Okckypeus Nel. MHorooOpasue BUJI0B B poiHOI npupojie. Ce30HHbIE U3MEHEHUS B )KUBOM
pUpoJIE.

3HATH/MOHUMATH: YPOBHU OpraHU3aIiy KuBoro. Kpurepun xuBbix cuctem. CoaepxaHue u
MOCTpoeHue Kypca o01ieit ononoruu. OCHOBHBIE CBOMCTBA XMBOUM Matepuu. [lonsTne
«OuocucTeMa.

YMeth: OOBACHATH CBOIMCTBA )KUBBIX OPTaHU3MOB, JaBaTh XapaKTEPUCTUKY YPOBHIM
OpraHu3aI1H KUBOH MPUPOIBL.

2. buocdepHblii ypoBeHb xKuU3HH (9 yacoB).

VYuenue B.M.Bepnanckoro o 6noctepe. yHKIMM KUBOTO BellecTBa B Ouocdepe.
['unote3sr A.M.Onapuna u J.XomnaeiiHa 0 BOSHUKHOBEHUH XKU3HU (KHBOTO BEIIECTBA) HA
3emJie. DTanbl OMOJIOTHYECKOM 3BOJIOLUHU B pa3BUTHH Onocdepsl. KpyroBopots! BemecTs u
MOTOKH dHepruu B 6uocdepe. buonornueckuit kpyroBopot. bruocgepa kak riodanbHas
O6uocucremMa 1 SKOCUCTEMA.

Yenosek kak xutenb onocdepsl. ['modbansHbIe M13MeHEeHHs B Orocdepe, BEI3BaHHBIC
JESTENIbHOCTBIO YeoBeKa. PojIb B3aMMOOTHOILIEHUH Y€I0BEKa U IPUPOABI B Pa3BUTHH

o6uocdepsl.

OcobenHocTr 6UOCEepHOro YPOBHS OPTaHU3AINH KUBOW MATEpPHH.



Cpenbl KH3HH OpraHU3MOB Ha 3emiie. JKoorndeckue (pakTopsl: abMOTUYECKHe, OMOTHUECKUE,
AQHTPOIOTreHHbIC. 3HAUECHHE SKOJIOTUYECKUX (aKTOPOB B )KU3HU OPTaHU3MOB.

JI/p Nel. Onpenenenue 3arps3HEHHOCTH aTMOC(HEPHOTO BO3yXa C MOMOIIBI0 OMOUHIMKATOPOB.

3uarb/mouuMarthb: Uto Takoe ouocdepa. I'panuiisl 6uochepsl. buomaccy nmoBepxHOCTH CYIIH U
MupoBoro okeana. @yHKIMH KHUBOTO BemecTBa. Poib uenoBeka B Ouocgepe.

¥Ymers: [loap30BaThCcs HAYYHOW TepMUHOJOTHEH. ONpeAeaTh rpaHUIlbl OnOChepHI.
XapakTepu3oBarh (QYHKIIUHU )KHUBOTO BeniecTBa. [[pUBOIUTE MOJIOKUTENBHBIE H OTPULIATETHHBIE
MPUMEpPHI BIUSHUS ACSITEILHOCTH YelloBeKa Ha Ouocdepy.

3. bruoreoueHOTHYECKHUI YPOBEHb KU3HHU (8 YacoB).

buoreonenos kak ouocHucTeMa U 0COOBII YPOBCHBb OpraHu3anuu XUu3HU. BI/IOI‘COHCHO3, 6I/IOI_ICH03
" 3KOCHCTEMA.

[TpocTpaHcTBEeHHAs U BUAOBas CTPYKTypa OuoreoreHo3a. TUITbI cBsi3eil 1 3aBUCUMOCTEH B
o6uoreonienose. [Ipucnocobienus: opraHu3MOB K COBMECTHOM JKU3HU B OMOTEOIIEHO3aX.
CtpoeHue u cBoiicTBa sKOcHcTeM. KpyroBopoT BeUIeCTB U MPEBPALCHUS SHEPTUU B
OuoreoreHo3e.

Y CTONYMBOCTD M IMHAMHUKA YKOCUCTEM. 3apOoxACHUE U cMeHa OuoreorieHo30B. CoxpaHeHue
pa3zHoo0pa3us IKOCUCTEM. DKOJIIOTUYECKUE 3aKOHBI TPUPOAOIIOIE30BAHNUS.

JI/p Ne2. ccnenoBanue 4epT MPUCIIOCOOIEHHOCTH PACTEHUI U )KMBOTHBIX K YCIIOBHSIM JKU3HH B
JIECHOM OHMOT€OI[EHO3E.

3nars/moHnMaTh: CTpyKTypy U GyHKIMU OHoreoneHo30B. CTpOeHHE U CBOMCTBA HKOCUCTEM.
KpyroBoport BeliecTB 1 npeBpailieHus 3Hepruu B 6uoreorieHo3e. OCHOBHbIE MUILEBbIE LIETIH.

VYwmers: [lons30BaThes HAyyHOU TepMuHOIOTHEN. [[pUBOANTE MpUMEpPHI OMOTEOIIEHO30B.
CocTaBiATh LIeNH MUTAHUSL.

4. Ilonmy/IALMOHHO-BUA0BOM YPOBeHb :ku3HH (11 yacos).

Bun, ero kpurepuu u ctpykrypa. [lomynsuus kak ¢popma cyliecTBOBaHUs BUJA.

UcTopus sBomounonHbix uaeil. Pois Y. /lapsuna B yuenuu o0 sBostounu. [lomynsanus kak
OCHOBHAs €MHHUIIA SBOJIIOLMH. [IBIOKyIIHE CUibl M (PaKTOpPbI 3BOOLUH. Pe3ynbTaThl
sBotoH. CHucTeMa )KMBBIX OPraHu3MoB Ha 3emuie. [Ipucnoco6iieHHOCTh OPraHu3MOB K Cpefie

oburauus.

BunooOpa3zoBanue kak mpoiiecc yBenuueHus BuaoB Ha 3emie. CoBpeMeHHOe yueHue o0
IBOJTIOIUN — CHHTEeTHYecKas Teopus sBomtonuu (CTI).

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

OcHOBHBIE 3aKOHOMEPHOCTH 3BOTIOIHMH. OCHOBHBIE HaMpPaBIEHUS 3BOJIIOLUU: apoMopdo3,
UANOAaNTalNs U AeTeHepalns. bronornueckuii mporpecc u OMOIOTUYECKUi perpecc.



buopasnoobpasue — coBpemeHHast mpobiaema Hayku U obmiectsa. [Ipobiema coxpaneHus
OHMOJIOTMYECKOTO pa3HOOOpa3usi KaK OCHOBA YCTOMYMBOTO Pa3BUTHS OHochepsl. BcemupHast
CTpaTerusi COXpaHEHUS MPUPOTHBIX BUIOB.

Oco0eHHOCTH NOMYJISIIMOHHO-BUI0BOTO YPOBHS KU3HU.
Jl/p Ne3. O6napyxeHue npu3HakoB apoMop(ho3a y paCTeHUH U KUBOTHBIX.

3HAaTB/MOHUMATH: DBOJIOIMOHHYIO Teoputo Y. JlapBuHa. [[BHKyIlHE CUIIbI SBOJIIOIUU:
HaCJIe/ICTBEHHAs N3MEHUYUBOCTbh, O0pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII O0TOOP.
JlokazaTenbcTBa HBOJIIOLIMH OPraHMYEeCKOro MUpPa: CPaBHUTEIbHO-AaHATOMUYECKHE,
AMOPHUOJIOTUYECKHE U MajeoHTONIornueckue. Bua, ero kpurepuu. [lonynsuus kak CTpyKTypHas
eMHMIIA BUJA U dJIEeMEeHTapHas eauHuna 3Boionuu. opmupoBanue npucnocoOIeHuil B
npouecce 3Bononuu. BunoobdpasoBanue: reorpadguueckoe u skonoruueckoe. I'naBubie
HAIPaBIIEHUS IBOIIOLUU: Tporpecc u perpecc. [IyTu noctukeHnss OUOIOrMYECKOro mporpecca:
apoMopdo3, HAnOaTANTALKS, IeTeHEPAITHs.

YmeTn: [loap30BaThCsl HAYYHOU TepMUHOJIOTHEH. XapakTepusoBath yueHue U. Jlapsuna 00
3BOJIIOLINHU, JBUKYILKUE CUIIBI 3BOJIIOLMH, KpUTepuu Bua. MmroctpupoBath pumMepamMmu
TJIAaBHBIC HAMPABJICHHSI SBOJIOINH. BBISIBIATE apoMOpd 036l Y PACTCHHH, UANOATANITAIINA U
JEreHepaly y >KUBOTHBIX. Ha 0CHOBE 3HaHMI ABMXKYIIMX CHJI SBOJIIOIIMU, X OMOJIOTHYECKON
CYITHOCTU OOBSACHATH NPUINHBI BOZHUKHOBEHHUS MHOTOOOPAa3Hsl BUIOB KUBBIX OPTaHU3MOB U UX
MPUCTIOCOOTICHHOCTh K YCIOBUSIM OKPYKAIOUIEH Cpebl.

11 KJIACC
5. OpranusMeHHblii ypoBeHb xku3Hu (17 yacos).
Opranu3MeHHbBIN YPOBEHD KU3HH U €T0 poib B pupoze. OpraHusM Kak OnocucTema.

OOMeH BelecTB U MPOLECCHI JKU3HEIEATEIbHOCTH OPraHu3MOoB. Paznuuns opraHu3MoB B
3aBHCHUMOCTH OT CIIOCO0a MUTAHUSA: TeTepOTPOdbI (canpoduThl, XUITHUKH, TAPA3UTHI) U

aBTOTPOdHbI (POTOTPOGBI, XEMOTPO(DBHI).

Pa3MHOXeHHe OpraHu3MoB — 10JI0BoE U Oecriosnoe. OmIog0TBOPEeHHE U ero 3HaueHue. [[BoiiHoe
OILJIOIOTBOPEHUE Y TTOKPHITOCEMEHHBIX (1IBETKOBBIX ) PACTEHUH.

NunuBuayanpHOE pa3BUTHE OpraHu3Ma (OHTOTeHe3). DMOPHOHAIBHBIA U TOCTIMOPHUOHATHHBINA
NEepHO/Ibl pa3BUTHA OpranusMa. [locnencTBus BIUSHUS alIKOToJisl, HIKOTUHA U HAPKOTUYECKHUX
CPEJICTB Ha pa3BUTHE 3apO/IbIIIa YEJIOBEKa.

HacnencrBeHHOCTh 1 K3BMEHYMBOCTD — CBOMCTBA OPraHU3MOB. [ eHeTHKa - HayKa O
3aKOHOMEPHOCTSX HACJIEACTBEHHOCTH U U3BMEHYUBOCTH.

W3MeHYnBOCTH MPU3HAKOB OpraHU3Ma U €€ TUIIbI (HacleCTBEHHAs U HEHACIEACTBEHHAs).
Myrtanuuu, uX MaTepUaIbHble OCHOBBI — U3MEHEHHUE IT€HOB U XpPOMOCOM. MyTareHsl, UX BIHUSHHE
Ha OPTraHM3M YEJIOBEKA U Ha JKUBYIO IPUPOLY B LIEJIOM.

['eneTnueckre 3akOHOMEPHOCTH HACJIEAOBaHUsl, yCTaHOBJIEHHBIE [ . Menaenem, ux
[IUTOJIOTUYECKIE OCHOB. MOHOTHOPHIHOE ¥ TUTHOPUIHOE CKpeluBaHue. XPOMOCOMHAS TEOPHs
HacJeACTBEHHOCTH. B3anmoseiictBre reHoB. CoBpeMEHHBIE MPEICTABIICHUS O TeHE, TCHOTHIIE 1
T€HOME.



I'eneTuka moja u HacJacaJ0BaHUC, COCIIIICHHOC C I1I0JIOM. HaC.HGI[CTBeHHBIG 60J163HI/I, nux
HpO(i)I/IJ'IaKTI/IKa. OTHYECKHE aCTICKTHI MCI[HHHHCKOﬁ T'CHCTHUKH.

(DaKTOpBI, OIIPECACIIAIOIIMNE 3J0POBEEC UCTIOBEKA.

I'enernueckue ocHoBbI ceneknuu. Bxiang H.M.BaBunoBa B pa3BUTHE CEICKLIIMHU. YUYCHUE
H.M.BaBusnoBa o 1ieHTpax MPOUCXOXKACHUS KYIbTYPHBIX pacTeHU. OCHOBHBIE METOIbI
CEJICKIIUU: THOPHUINU3AIUS U UCKYCCTBEHHBIN 0TOOD.

buoTtexHonorus, ee JOCTHKCHUS. DTUISCKUE aCTICKThl Pa3BUTHS HEKOTOPBIX UCCIICIOBAHHH B
OMOTEXHOJIOTHH (KJIOHUPOBAHUE YEIIOBEKA).

Bupychl — HeksieTouHas popMa CyIiecTBOBaHHsI OpraHiu3MoB. BupycHbie 3a00ieBaHuUs.
Crioco6s1 60ps0BI co CIT Tom.

Jl/p Ne4. Penienue 31eMEeHTapHBIX TEHETUYECKHX 3a/1a4.

3narbs/monnMarthb: ®opMel pazmHokeHHs. CylHOCTh OHTOreHe3a. [lepuoabl pazBuTus
OHTOTreHe3a. [ eHeTHYEeCKyI0 CUMBOJIMKY U TEPMHUHOJIOTHIO. 3akoHbl Menpens. Cxembl
CKpeIIMBaHus. XPOMOCOMHOE omnpeenenue noia. OCOOEHHOCTH U3yueHHUs HACIeACTBEHHOCTH
yesoBeka. MonpuKauoHHyI0 U MyTaIllMOHHYIO H3MEHYNBOCTh, X MPUYUHBI. 3HAUCHUE
TEHETUKH JIJI1 MEAULMHBI U 3]paBOOXPAHEHUS.

YmMmers: [lonab3oBarbes TepMUHONIOTHEH. XapaKTepU30BaTh METO/IbI U 3aKOHbI
HACJIEICTBEHHOCTH. PemaTe 3a1aun Ha MOHO- U JUTUOPUIHOE CKpEIIMBaHuEe. XapaKTepru30BaTh
CYIIHOCTb O€CII0JIOr0 U MOJ0BOr0 pa3MHOXKEHHUs. Pa3nnyare pa3nuuHble IEepHUO/Ibl OHTOTEHE3A.

6. Kierounblii ypoBeHb kus3nu (9 4acos).

KiteTounslll ypOBEHb OPraHU3aLMHN KU3HH U €r0 poJIb B pupoae. PasButre 3HaHU O KIIETKE
(P.T'yk, K.M.bap, M.llneitnen, T.1lIBann, P.Bupxos). Metoab! n3yueHus: KIETKU.

Knerka kak sTan 9BOJIIOLIUHA )KUBOT'O B UCTOpHUU 3emin. MHOFOO6paSI/Ie KJIETOK ¥ TKaHEH.
Krnerka — ocHOBHas CTPYKTYpHasa 1 q)YHKIII/IOHaJIBHaSI cAnHuIa ) XU3HCACATCIIbHOCTH

OIHOKJICTOYHOTO U MHOT'OKJIECTOYHOT'O OPTaHHU3MOB.

OcHOBHBIE TIOJIOKEHUS KJIETOYHON TEOPUH. 3HAUEHUE KJIETOYHOW TEOPUU B CTAHOBJICHUH
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MHPA.

OCHOBHBIE YaCTH B CTPOCHUHU KJIETKU. [I0BEepXHOCTHBIN KOMIUIEKC KIETKH — OMOJIOTHYecKast
MeMmOpaHa. [{uronnazma ¢ opraHou1aMH U BKIFOUYEHUAMHU. SIIpo ¢ XpOMOCOMaMH.

[TocTosiHHBIE U BpEMEHHbIE KOMIIOHEHTHI KJIeTKU. MeMOpaHHble 1 HEeMEMOPaHHbBIE OPTaHOU/IbI,
uX (PYHKIIUU B KJIETKE.

JosinepHble (TPOKapHOTHI) U sAEpHBIE (3YKAPUOTHI) KIETKH.

KneTounslit UK )XKU3HU KIETKHU. J{eeHue KIeTKH - MUTO3 U Melio3. CoMaTHYEeCKHUE 1 MOJIOBBIC
keTkr. OCOOeHHOCTH 00pa30BaHMS MOJOBBIX KIIETOK.

CrpykTypa xpomocoM. Cnenrduueckue 6emku XpoMocoM, UX QyHKIMHU. XpPOMaTHH — KOMILIEKC
JHK u cnienuduyeckux 6enkoB. DyHKIIMH XpOMOCOM KaK CUCTEMBI T€HOB. JIMTUIONTHBIN 1



FaHJIOI/I,Z[HHﬁ Ha60p XpOMOCOM B KJICTKAX. I'oMonoruyuHbIe 1 HETOMOJIOTHYHBIE XPOMOCOMBI.
3HaueHME BHA0OBOIO ITIOCTOAHCTBA YHCJIA, (bOpMBI " pasMEPOB XPOMOCOM B KJIETKax.

["apmoHnus u 1enecooOpa3HOCTh B XKUBOM KieTke. [loHaTHe «11ernecoo0pa3HOCTbY.
JI/p Ne5. UccnenoBanue (a3 MuTO3a Ha MUKpOIIpenapaTe KJIeTOK KOHYMKa KOPHSI.

3HaTh/moHuMaTh: OCHOBHBIC TIOJIOKEHUS KJIETOYHON Teopur. MHOTrooOpa3ue KIeTOK U
TkaHel. CTpoeHue U QyHKIMHU OCHOBHBIX OPraHOMAOB KJIeTKU. OCOOEHHOCTH KIIETOK MPO- U
sykapuoT. KiieTouHbli UK )KU3HU KIETKU. CrocoOb! AeNIeHUsI MOJOBBIX U COMAaTHUYECKUX
KJIETOK.

Ymerh: CoCTaBIATh CXEMBI MPOIIECCOB, MPOTEKAIOLIUX B KiIeTKe. PaboTaTh ¢ MUKPOCKOIIOM.
N3roraBnuBath Mukporpenaparsl. OObsICHATH MPOIIECC ME03a, dTarbl 00pa30BaHUsI MTOJTOBBIX
KJIETOK.

7. MosekyJISIpHBI YPOBEeHb KU3HH (8 yacoB).
MouekynsipHbIi YpOBEHb KH3HU, €T0 OCOOEHHOCTHU U POJIb B IPUPO/IE.

OCHOBHBIC XUMHYCCKHUE COCAUHCHUA JKHBOM MaTCpuu. MaKPO- U MHUKPO3JICMCHTBI B )KUBOM
BCIICCTBC. OpFaHI/I‘ICCKI/IC N HCOPTraHMYCCKHEC BCUICCTBA, UX POJIb B KIICTKC. Boz[a — BaYKHBIM
KOMITOHEHT XHBOIr0o. OCHOBHEIC 6I/IOHOJII/IMepHI)I€ MOJICKYJIbI JKHBOM MaTCpuu. IlonsTue o
MOHOMCPHBIX U IMOJUMEPHBIX COCAUHCHUAX.

Pons OpraHNYCCKUX BCHICCTB B KIICTKEC OpraHru3Ma YCJIOBCKaA: 6CJ'IKOB, YrieBO40B, JIMIIUAOB,
HYKJICHMHOBBIX KHCJIOT.

CrpoeHne 1 XUMHUYECKUI COCTaB HYKJIEMHOBBIX KUCIIOT B KieTKe. [loHsATHE 0 HyKIIeOTHIE.
Crpykrypa u pyukiuu JJHK — HOocuTens HacneAcTBEeHHOM HHGOpMAINK KISTKU. Permukarms
JIHK. Marpuunas ocHosa pernkauuu JJHK. IIpaBuno kommnemenraproctu. I'eH. Ilonsarue o
kozoHe. ['enetnueckuii koz. Ctpoenue, GpyHkuu 1 MHoroodpasue ¢popm PHK B kietke.
Oco6ennoctu JIHK kneTok sykapuoT U IpoKapuor.

[Tporeccrl cuHTE3a Kak 4acTh METa0OIM3Ma B )KHUBBIX KieTkaxX. POTOCHHTE3 KaK yHUKalbHAs
MOJIEKYJIIpHAsI CHCTEMa MPOIIECCOB CO3aHMS OPraHUYECKUX BemlecTB. CBETOBBIE U TEMHOBBIC
peakiuu ¢porocuHTeza. Ponb poTocunTesa B mpupoe.

HpOLICCCBI OnocuHTEe3a MOJICKYII Ocika. DTambl CHHTE3A. ManI/I‘-IHOC BOCITPOU3BOACTBO OCIIKOB
B KJICTKCE.

MonekymsipHble IPOIECChl pacUIeNIeHHUs BEIIECTB B 3JIEMEHTapHBIX OMOCHCTEMAaX KaK YacThb
MeTabonu3ma B KiieTkax. [loHaTHe 0 KJIIeTOUHOM JIbIXaHUH. becKucinopoaHbIii M KUCIOPOAHBIN
ATaIlbl JIIXaHUS KaK CTaJUH SHEPreTUYECKOTro 00eceueHus KIEeTKH.

[ToHsiTHE O IIJTACTUYECKOM U SHEPTCTUICCKOM oOMeHe B KJICTKE.

OnacHOCTh XMMHMUYECKOTO 3arpsA3HEHMsI OKpYXKatoliei cpeabl. [locnencTsus aesTenbHOCTH
YyeJoBeKa B OKpyxaroniel cpeze. [IpaBuiia noseaenus B npupoaHou cpene. Bpems
9KOJIOTMYECKOM KYJIbTYphI YeIOBEKa U 00IIecTBa. DKOJIOTHYecKas KyJlbTypa — BaKHas 3aja4ya
YeJIOBEUYECTBA.



3HATH/MOHUMATH: XUMUYECKasi OPraHU3alus KIETKU: CTPOSHUE U (DYHKIIUU BOJBI U
MUHEPaIbHBIX COJICH, OCIIKOB, JIMITHJIOB, YIJIEBOIOB, HYKJIEHHOBBIX KUCIOT, AT®. CymHOCTh
MTACTUYECKOTO M SHEPreTHIecKoro ooMeHa BemiectB. CylmHOCTh OMOoCHHTE3a OenKa.
doTocuHTE3, €ro 3HAUCHHE.

Ymersb: [loap30BaThCs UTONOTHYECKONM TepMUHONIOTHEH. OOBICHITH POJIh XUMHUECKHX
BEILIECTB B JKU3HU KJIETKU. [101630BaThCsI MUKPOCKOTIOM, TOTOBUTh U PACCMaTPUBATh
MUKporpenaparsl. Paccka3biBaTh 0 popMe, BETUIMHE U CTPOSHUH KIIETOK, pACCMAaTPHUBAEMBIX
MO/ MUKPOCKOTIOM. YHTaTh CXeMaTUUHbIE PUCYHKH, CXEMBI MPOIIECCOB, BOCIIPOU3BOIUTD UX.

MemnpeuMeTHHe CBA3H:

ITo ¢puzuke, xumun, reorpadguu Tema «MeTobl U3yUSHUsI IPUPO/IbI (HAOIOJEHUE, U3MEPEHHE,
ONMCAHUE U SKCIIEPUMEHT)».

[To reorpaduu Temsr «Yuenue B.U.Bepraackoro o 6umocdeper, «HeaoBek Kak KUTEIb
ouocdepp».

[To OBX tema «IIpodunaktruka BUY-undexmii».
[To xumun Tema «CuHTE3 OCJIKOB U YIJIEBOIOBY.
@®opMbI OPranu3anuM y4edHoro npouecca:

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

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

TBOpYECKHUE 3a/1aHus (3ammuTa pedepaToB U MPOEKTOB).

YueOHO-TEeMaTHUYECKHIi IJIAH:

Ne TeMbI Ha3Banue TeMbl KoauuecTBo
JacoB
| 10 xnacc | |
1 Beenenue B kypc 6
001Ie OMOIOTHH.
2 brocdepnsrit 9
YPOBEHbB )KH3HHU.
3 Buoreonenornueckuii 8
YPOBEHB KH3HHU.
4 [TonmynsiunonHo- 11
BU0BOI YPOBEHb
JKHM3HH.
| 11 kmacc | |
5 Opranu3MeHHBIN 17
YPOBEHB )XKH3HHU.




6 Kinerounsrii ypoBeHb 9
KU3HU.

7 MonexyasipHbIN 8
YPOBEHb JKU3HH.

Tpe6oBaHNsi K YPOBHIO OAT0TOBKH BbINYCKHUKOB Cpe/Heil (I101HOM) cpeiHel MIKOJIbI
B pesynbTaTe nzydeHus: 0nojgoruu Ha 6a30BOM YpPOBHE YUCHHK JOJKEH
3HATL/MIOHUMATL:

OCHOBHBbI€ M0JI0KEeHHs OMOJOTUYECKUX TEOpUid (KJIETOUHAs!, SBOJTIOLIMOHHAS TEOPHS
Y./[lapeuna); yuenue B.M.Bepuanckoro o 6uocdepe; cymHocTs 3akoHoB [ .Mennens,
3aKOHOMEPHOCTEN N3MEHYMBOCTH;

CTpOCHI/Ie 6I/IOJ10FI/I‘leCK]/IX Oﬁ’beKTOB: KJICTKH, I'€CHOB 1 XpOMOCOM; BHUJ1a U S3KOCHUCTEM
(cTpykTypa);

CYLIHOCTH OMOJIOTHYECKHUX MPOIECCOB: Pa3MHOKEHHE, OIIOJOTBOPEHHUE, ACHCTBHE
UCKYCCTBEHHOT'O U €CTECTBEHHOT0 0TO0Pa, (PopMHpOBaHKE PUCTIOCOOICHHOCTH,
00pa3oBaHue BUIOB, KPYTOBOPOT BEIIECTB U MPEBPAICHHS SHEPTHH B 9KOCHCTEMaX U
ouochepe;

BKJIQ/I BBIIAIOIIMXCS YYEHbIX B Pa3BUTHE OMOIOTHMUECKON HAYKU;
0MOJIOTHYEeCKYI0 TEPMHHOJIOTHIO U CHMBOJIUKY;
YMmerh:

00BSACHATH: POJib OMOJIOTUU B (POPMHUPOBAHUN HAYYHOTO MUPOBO33PEHMUSI; BKIIA]
Ouosornyeckux Teopuil B GopMupoBaHre COBPEMEHHOI eCTeCTBEHHOHAYYHON KapTUHBI
MUpa; €TUHCTBO KUBOM U HEXKUBOU MPHUPO/IBI, POJICTBO KUBBIX OPraHU3MOB;
OTPULATENIBHOE BIUSHUE AJIKOTOJIsl, HIKOTHHA, HAPKOTUYECKUX BELIECTB HA PA3BUTHE
3apo/IbIIlla YeJI0BEKa; BIUSHUE MyTareHOB Ha OPraHU3M YeJIOBEKa, SKOJIOTHYECKUX
(bakTOpPOB Ha OPraHU3MBbl; B3aUMOCBS3U OPIraHU3MOB U OKpY’KaloIlel cpeibl; MPUYHHBI
SBOJIIOIMH, U3MEHSIEMOCTH BHUJIOB, HAPYILIEHUH pa3BUTHs OPraHU3MOB, HACJIEICTBEHHBIX
3a00JeBaHU, MyTallUi, YCTOHYMBOCTH M CMEHBI HKOCHUCTEM; HEOOXOAUMOCTH
COXpaHEeHUsI MHOT000pa3us BUOB;

peumaTb 3JICMCHTAPHBIC OMOJIOrYECKHE 3aa4yu, COCTABJIATH DJICMCHTAPHBIC CXCMbI
CKpCIIUMBAaHUA U CXEMBI IIEPCHOCA BCHICCTB U SHECPTHUU B SKOCHUCTCMAX (I_[CHI/I HI/ITaHI/Iﬂ);

ONMUCHIBATH 0CO0EH BUIOB TT0O MOP(HOIOTHIECKOMY KPHUTEPHUIO;

BBIABJ/IATDH HpI/ICHOCO6HeHI/I$I OpFaHI/ISMOB K Cpene O6I/ITaHI/I$[, NCTOYHHUKHN MyTaFeHOB B
OKpyKarolien cpezie (KOCBEHHO), aHTPOIIOTCHHBIC U3MEHEHHS B DKOCUCTEMAaX CBOCH
MECTHOCTH;

CPaBHUBATH: OMOJIOTHYECKUE OOBEKTHI (XUMUYECKUM COCTAB TEJ )KUBOU U HEKUBOU
[IPUPOABL, 3aPOJBIIIN YEIOBEKA U APYTUX MIIEKOIUTAOLIUX, IPUPOIHBIE SKOCUCTEMBI U
arpo’KOCUCTEMBI CBOCH MECTHOCTH ), TPOLIECCHI (€CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD,
MOJIOBOE U OECIIONIOe pa3MHOKECHHE) U JIeJIaTh BHIBOIBI HA OCHOBE CPaBHEHMUS;



AHAIM3UPOBATD U OCHUBATD Pa3JIMYHBIC TMIIOTE36I CYIITHOCTHU KXU3HHU,

IMPOUCXOXKACHUA )KU3HU U YCTIOBEKA, r100aJbHbIE DKOJIOTHUECKHE HpO6JI€MBI H IIYTU UX

peleHus, TOCIeCTBUS COOCTBEHHOM NIEATEIHPHOCTH B OKPYIKAIOIIEeH cpee;
U3y4YaTh U3MEHEHUS B 9KOCHCTEMaX Ha OMOJOTHUYECKUX MOJEIIAX;

HAXOAMUTh UH(POPMAIHIO O OMOJOTHUECKUX 00BEKTAX B PA3IMYHBIX UCTOYHUKAX
(Y4eOHBIX TEKCTaX, CIIPABOYHUKAX, HAYYHO-TIOMYJISIPHBIX U3JAHUSIX, KOMITBIOTEPHBIX

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

HCII0JIb30BATHh HpPIOﬁpeTeHHbIe 3HAHUHA U YMCHUSA B HpaKTH‘leCKOﬁ ACATECJIBbHOCTH U
NOBCEAHEBHOM KM3HM JIJIS:

coOuoieHust Mep MPOGUIAKTUKA OTPABIICHHUA, BUPYCHBIX U IPYTUX 3a00JICBaHHIA,

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

B IIPUPOJIHOM CpeJIE;

OKa3aHUs NepBOM MOMOUIM IIPHU MPOCTYAHBIX U APYTUX 3a00J€BAaHUSAX, OTPABICHUU
MULIEBBIMU IIPOLYKTAMU;

OIICHKH STUYECKUX ACIIEKTOB HEKOTOPBIX UCCIICIOBAHMUM B 007aCTH OMOTEXHOJIOTUH
(KJIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOZOTBOPEHNUE).

YMK, siuTepatypa u ipyrue cpeacTsa odyueHus:

1. YuebHuk /i yyanmxcs odmeoOpasoBarenbHblx yupexxaenuii: M.H. [Tonomapesa, O.A.

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

2. YuebHuk 15 yuanuxcs oomieo0pazoBarenbubix yupexaenuit: M.H. [lonomapesa, O.A.
Kopuunoga, JI.B. CumonoBa: buonorus: 11 knacc: 6a30Bblii ypoBeHb— M.: Benrana-I'pag,
2008.

3. U.H. ITonomapesa, O.A. Kopuunoga, JI.B. Cumonona: buonorus: 10 xnacc: 6a30Bbiii

ypoBeHb: Metoanueckoe nocobue: — M.: Benrana-I"pad, 2009.

4. MynbTumeauiineie yueonsle nocooust «YMHUK-I10 «buonorus 10-11 knacesl (MonekynsipHas
u kierounas ouosnorus)», OO0 «Duzukon», 2008, « YMuUK-T10 «buonorus 10-11 kimaccer
(Teopust PBOIIOIMH U OCHOBBI 3K0JI0THH )», OO0 «Du3ukon», 2008, «Ypoku ouonornu Kupuiia
u Medoaus. Obmas 6uonorus. 10 kimace.

IHoypouynoe miianupoBanue
«buogorus. 10 kxace»

(1 yac B Heae10, Bcero 34 4.)

aTa npoBeJACHUA TpedoBanus oP
Ne A poBex p Bun 1 Mpumeu
Tema ypoka K YPOBHIO (undposbie
n/n KOHTPOJISA aHus
3aHATHSA NMOATr0TOBKH o0pa3oBare




IJIAHUPY
emast

npoBeJ
eHud

ydamuxcst
(pe3yabTar)

JIbHBbIE
pecypchl)

Conepxanue
U CTPYKTypa

Kypca oOuieit
OMOJIOTHH.

3HaTh
KOMILICKCHBIC
HayKH C
OHOJIOTHEN;
YTO TAKOE
Hay4HOE
HCCIIEIOBaHUE
Y €ro dTalbl.
YMmeTh
CaMOCTOSTEIIb
HO ITPOBOJIUTH
Hay4yHOE
HCCIICIOBAHKE

OCHOBHEBIE
CBOICTBaA
JKU3HU.

3HaTh
CBOMCTBa
JKUBOTO.

YMeTh
BBIIEIATD
0COOEHHOCTH
pa3BHUTHS
JKMBBIX
OpPTaHW3MOB.

®OpoHTAIBH
BIM OIIPOC.

http://school

collection.e
du.ru/

YpoBHH
OpraHu3alu
JKUBOH
MaTepuu.

3HaTh YPOBHU
OpraHu3aIu
KHU3HU U
JJIEMEHTHI,
oOpasyromue
YPOBEHB.

[IpoBepoun
ast pabota
10 TEME
«OCcHOBHBIE
CBOMCTBA
JKH3HIY.

3HayeHue
MPAaKTUYECKON
OHOJIOTHH.

ITonumats
Ba>XHOCTh
TEOPETHUUECKHU
X 3HAHUHN
OHOJIOTHU TS
MPAKTUYECKOMN
JIeSITeIbHOCTHU

MeTtons!
OMOJIOrHYECK
Ux
HCCIIEIOBAHU
H.

3HaTh METOJIBI
HU3y4YEHUS
OKpYy>Karoleu
JIEICTBUTEIIBH
OCTH
(mabmronenue,
9KCIIEPUMEHT,
U3MEpEHUE);
PUOOPHI,
HCIIO0Ib3YEMBI
e st



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

MTO3HAHUS
MIPUPOJIBI
(yBenmuuuTesnb
HEIC,
U3MEPUTEIbH
bIC,
nabopaTopHOe
obopymnoBaHu
e). YMeTh
BBITIOJTHSITH HE
CJIO’KHBIC
HaOJIIOICHUS,
COCTaBIISITh
pacckassbl
PUPOIOBEIY
€CKOT0
COJICpKaHus,
UCTIOJNB3YS
pe3yJbTaThI
Ha0JII0ICHU M.

DKcKypcust
"MHoroo6pa3
ve BUJIOB B
poaHoI
MIPUPOJIC.
Ce30HHBIE
W3MCHCHHUS B
KUBOU
npupoae".

Haxoants
MIPEICTaBUTEIN
el pa3HbIX
IIapCTB B
pupoie
CBOEH
MECTHOCTH.
OOBSICHATD
OCCHHUE
W3MCHEHHS B
JKUBOM
IPUPOJIE.

YueHue o
ouocdepe.

3HaTh
OCHOBHBIX
MOJIO’KEHUS
YYEHUS O
ounochepe
B.1.Bepnaac
KOTO.
Boigensats
TPaHUIIBI
omocdepsl.

®poHTaIbH
BIN OTIPOC.

http://school

collection.e
du.ru/

[Tpoucxoxne
HHUE
BEIIIECTBA.
DOyHKIUU
JKHBOTO
BEIIIECTBA.

3HaTh U
MIPUBOIUTH
MIPUMEPHI
POJIH KUBOT'O
BEIIECTBA B
ounocdepe.

NuauBunya
JIbHBIN
ompoc.

buosornuecka
s1 DBOJIIOIIHSA B
pa3BUTHHA

YMmern
BBLIEIATE
OCHOBHBIE

IIposepoun
ast pabota
110 TEME



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

ouocdepsl.

JTaIlbl
OMOJIOTHYECKO
Y DBOJIIOLINU.
3HaTh, KaKoe
3HAUYCHHUE IS
npeoOpa3oBaH
ust 6uocdepsl
OHH MMEIOT.

«Y4eHnue o
ouochepe».

10.

buocdepa kax
riio0aapHas
JKOCHUCTEMA.

YMeTh
TPaMOTHO
OOBACHUTH
MPOIIECCHI
B3aMMOCBSI3¢ei
)
TIPOUCXOISIIIH
X B
rI100aIbHOM
CHCTEME.

11.

Kpyrosopot
BEILIECTB B
MIPUPOJIE.

3HaTh
OCHOBHEIE
KPYTOBOPOTHI
BEIIECTB B
pUPOJIE.
YMeTs
IrPaMOTHO
OOBSICHUTD
TIPOIECCHI
B3aHMOCBSI3CH
)
TIPOUCX OIS TITH
X B
rI100aIbHOM
CHUCTEME.

Coo01teHn
s 10 TEME.

12.

YenoBek Kak
JKUTEIh
ounochepsl.

IIpumeHATH
JKOJIOTUYECKH
€ 3HaHUs B
MPAKTUYECKON
JESATEIBHOCTH
YEJIOBEKa.

13.

OcobenHocTH
o6uocepHoro
YPOBHS
OpraHu3aIiu
JKUBOU
MaTepHH U
€ro poJjb B
obecneueHUH
JKA3HU Ha
3emue.

Ymeth
XapaKkTepU30B
aTh
(omuchIBaTH)
o6uochepHbIi
YPOBEHB
OpraHu3aIHH
KHU3HH U €TO
poJb B
obecrnieueHnn
KU3HU Ha
3emuie.




14, Bzaumoorno | Ilonumars, NunuBumya
IICHUS Kak JIBHBIN
YyeIoBeKa U JESATEIILHOCTD | OIPOC.
MPUPOIBI KaK | 4eTIOBEeKa
(hakTop BIIUSICT Ha
pa3BUTHS npeodpa3oBaH
orocdepsl. ue 6nocdepsl.
15. Dkosornyeck | 3HaTh http://school
ue GaKTophl U | TEPMUHOJIOTH -
MX 3HAYEHHUE. | IO [0 TEME, collection.e
MIPUBOIUTH du.ru/
IPUMEPHI U
OOBACHATH
MEXaHU3MBbI
BIIUSTHHUS
pa3IMYHbIX
9KOJIOTUYCCKH
X (aKTOpOB
Ha
OpPTaHHU3MBI.
16. Buoreonenos | Ymers NunuBunya
Kak OCOObIIl | XapaKTepH30B | JIbHBIM
YPOBEHB aThb orpoc.
OopraHu3anuu | (OMUCHIBATH)
YKU3HHU. OMOreoIeHOT
HYCCKHI
YpOBEHB
OpTaHU3aIIN
JKU3HU U €T0
poJib B
IpupoJie.
17. Buoreonienos | OOBSCHATSD, OpoHTaATBH
Kak oyeMy BIN OTIPOC.
OouocucTemMa 1 | OMOTeOIeHO3
9KOCHCTEMA. | SIBIISICTCS
OMOCHCTEMOM.
18. Crpoenue u | 3Hath http://school
CBOMCTBA CTPYKTYPHBIE -
OuoreoreHo3a | u collection.e
(G yHKIIHMOHAITH du.ru/
HEIE
KOMITOHEHTBI
OuoreoreHo3a
Xapakrepuso
BaTh CBOMCTBA
OuoreoreHo3a
19. CoBmecTHast | 3HaTh Juck
KU3Hb BUJIOB | TIPUCIIOCO0IIE «YMHHK-
(momynsimuii) | HUA 110



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

B
OHOTeO0IEH03E

OpPraHU3MOB K
COBMECTHOM
JKM3HH B
OuoreornecHo3a
x. [IpuBouThH
COOTBETCTBYIO
e
MIPUMEPHI.

«buomorns
10-11
KJ1acChI
(Teopus
SBOJIIOLIUHU
W OCHOBEI
9KOJIOTHH)»,
000
«DHU3UKOHY

20.

[TprunnbI
YCTOMYUBOCTH
OHOreoLEeH030
B.

Xapakrepuso
BaTh
YCTOMYMBOE U
HEYCTOWYHBOE
COCTOSIHHE
OHOreoneHo03a
. BBIABISATH
PUYHHBL,
MPUBOJISIINE
K
HEyCTOWYMBOC
TH
OHOreoLeH030
B.

IIpoBepoun
ast pabota
1o TeMe
«CtpoeHue
Y CBOICTBA
OHOreoneH
03a».

21.

3apoxaeHue
U CMEHa
OHOTreO0IEH030
B.

3HaThb
ITOHATHE
«CYKIIECCHUS»,
MEPEYHCIIST
U
XapaKkTepU30B
aTh CTaIUHU
pa3BUTHSI
OHOTeOIIEH030
B U TUIIBI
CYKIIECCHUH.

1405010203201 '%:]
JILHBIN
ompoc.

http://school

collection.e
du.ru/

22.

Coxpanenue
pa3zHooOpaszus
OHOreoIeH030
B.

3HaThb
MIPUYUHBI
BBIMUpaHUs
BUJIOB B
MpUpPOJIE.
[Ipemnarate
yTH
pereHus
JTaHHOM
POOJIEMBI.

23.

OKOJIOTHYECK
W€ 3aKOHBI
MIPUPOJIOTIONb
30BaHMS.

Ilonumars,
KakK
TEOPETUUYECKHU
€ 3HaHUA
3KOJIOTUHU
BJIMSIIOT HA



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

JACATCIIBHOCTD
YCJIOBCKAa B

pupoJie.

24.

Bun, ero
KpUTEpUU U
CTPYKTYpa.

YMmeThb
XapaKkTepU30B
aTh
(omucHIBATD)
MO YJISAIUOHH
0-BHIIOBOH
YPOBEHB
OpraHu3aIu
JKM3HHU U €T0
poJib B
pPUPOJIE.
3HaTh
onpeecHue
BHUJA U €TO
KPUTEPHH.
YMmeTh
XapaKkTEepPU30B
aTh BHJBI 110
KPUTEPHSIM.

25.

[Honmynsauus
Kak gpopma
CYyILIECTBOBAH
WS BUJIA U KaK
ocobas
FeHEeTUYecKast
CcHCTEeMa.

3HaThb
onpeAeseHue
NOMYJISALNH,
COBpPEMEHHOE
y4EeHUE O
MOIYJISLIHH.
ITonumats
MpUpoOay
T€HETUYECKUX
N3MEHEHUH Ha
YpOBHE
TOITYJISIIHAH.

26.

[Momynsums
KaK OCHOBHas
eTMHNIIA
SBOJIIOIHH.

ITorumats
3HAUCHUE
MOMYJIS A
KaK OCHOBHOM
€ TUHUITEI
SBOJIIOIHH.

®poHTaIBH
BIM OIIPOC.

27.

Bunoo6pazos
aHue -
poIIecc
YBEIINYCHUS
BHUJIOB Ha
3emie.

3HaTh
MIPUYUHBI 1
THUTIBI
BH1000pazoBa
HUSL.
ITonumaTth
3HAUCHUE
W30JIS1UH B
BHI000pa3oBa
HUU.

[28. |

OTtanel

| Vmets

| Mposepous | http://school|




MIPOUCXOXKICH | COCTABIATh as pabora | -

Y 9EeJIOBEKA. | TeHeaJorudec | 1mo Teme collection.e
KO€ JPEBO «OTansl du.ru/
BUAAa Yen0BEK | IPOUCXOK
pa3yMHBIH. CHUSI
3HaTh 3Tanbl | YEJIOBEKaY.
IIPOUCXO0KIEH
WS YeJIOBEeKa.

29. UYenosek kak | [lonumats
YHUKAJIBHBIA | YHUKAJIBHOCTh
BUJ JKUBOU Buaa Yenosek
MIPUPOJIBI. pa3yMHBIH,

ero
OHOCOLNAIBH
VIO IPUPOJTY.

30. Ucropus 3HaTh Juck
pa3BuTHUs MPEANOCHUIKU «YMHUK-
SBOJIIOLIMOHH | BO3HUKHOBEH 1O
BIX UJEH. Usl YYEHUsI «buonorus

Y./lapBuHa. 10-11
OOBSCHATD KJIaCChl
BAKHOCTh (Teopus
3HAYEHMS 3BOJIIOLIUN
TPYZIOB Y OCHOBBI
K.b.Jlamapka HKOJIOTHH)»,
TUTSt 000
(dhopmMupoBaHu «DU3UKOH»
S

3BOJIOLMOHHO

Wi TEOpHH.

31. CoBpemenHoe | 3HaTh
yueHue o0 MOJIOKEHUS
IBOJIIOIIHH. COBPEMEHHOT

0 yueHust 00
SBOJIIOIHH.

32. Pesynbratel | Ilepeuncnars | UnnuBuaya
SBOJIOLUMU U | PE3yNbTaThl | JbHBIN
€€ OCHOBHBIE | JBOJIIOLIUHU. OITpocC.
3aKOHOMEPHO | YMeTh
CTH. MIPUBOIUTH

MIPUMEPBI
ajanTarui.

33. OcHOBHBIE 3HaTh [Tposepoun | uck
HampaBlIeHUsl | XapakTepu3oB | asg paboTa | «YMHHK-
3BOJIIOLUH. aTthb 110 TEME I1O

HanpasieHus | «Pesynprar | «buonorus

U TIyTH bl 10-11

3BOJIIOLIHH. SBOJIOLUU | KJIACChI
ueé (Teopust
OCHOBHBIE€ | ABOJIIOLUU
3aKOHOMED | W OCHOBBI



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

HOCTH». 9KOJIOTHH)»,
000
«Duznkon»
34. OcobenHoctu | YMeTh
MOMYJISILIUOHH | XapaKTepPHU30B
0-BHJ/IOBOTO aTh
YPOBHSI (omHCHIBATH)
KU3ZHHU. MONYJIALIMOHH
Bcemupnas 0-BUIOBOH
cTparerus YpOBEHb
OXpaHbl OpraHu3aIu
MIPUPOJIBI. YKU3HHU U €TO
poJb B
pUPOJIE.
3HaTh 3aKOHbI
palroHaIbHO
ro
PUPOJIOTIOINH
30BaHUS.
«buogorus. 11 knace»
(1 yac B Hexes10, Bcero 34 4.)
Jata npoBejeHus TpeboBanust K 11(0)
Ne YPOBHIO Bux (undposbie Mpume
3aHATHUSA Tema ypoka| mnoaroroBku o0pa3zoBarte
n/n KOHTPOJIf aHusA
IUIAHUPY| NIpoBen Yuyamuxcs JIbHbIC
emMas eHust (pe3ybTaT) pecypcbl)
1. Opranu3mMeH | YMeTb
HBIN XapaKTepU30Ba
YPOBEHb Tb (OMHUCHIBATh)
KU3HH U €T0 | OpraHU3MEHHBI
poJib B 1 ypOBEHb
MIPUPOJIE. OpraHu3aIu
JKU3HU U €T0
pOJIb B
MIPUPOJIE.
2. Opranuzm YMmerb
KakK O0BACHATD,
ouocucrema. | mouemy
OpraHu3M —
OTKpBITAst
oduocucrtema.
3. [Tpomeccrl YMeTh Coo0uienn
JKU3HECSTE | BBIACIATH € 1o TeMeE.
JBHOCTHU CYIIECTBEHHbBIE
MHOT'OKJIETO | MPU3HAKU




YHBIX
OpraHU3MOB.

OMOJIOTMYECKHUX
MIPOIIECCOB.
CpaBHUBATH
MPOILIECChHI
KU3HEESATEeNIbH
OCTH Y Pa3HbIX
OpraHU3MOB.

Pa3smuoxeHu
e
OpraHU3MOB.

VYmMern
CpPaBHHBATH
MOJIOBOE U
Oecroiioe
pPa3MHOXKEHHUE,
pocT u
pa3BUTHE
OpPTaHU3MOB

NunuBunya
JILHBIN
o1poc.

http://school

collection.e
du.ru/

OrmnonoTBOp
CHHE U €TO
3HaYEHUE.

Ywmerp
OOBSCHATH
0COOEHHOCTH
MPOTEKAHUS
npoiiecca
OILIIOIOTBOPEH
usy
MpeJICTaBUTEIe
1 pa3Iu4HbIX
LapCTB )KUBOU
TIPUPOJIBL.

PazButne
OpTaHU3MOB
oT
3apOKICHUS
JI0 CMEPTH
(oHTOTCHE3).

3HaTh ATarnbl
WH/IMBUyaJIbH
OT0 pa3BUTHE
OpraHu3Ma,
OCHOBHBIE
CTaJIuu
sMOpuoreHesa,
NPUYHHBI
HapyIleHUN
pa3BUTHA
OpPTraHU3MOB.

IIpoBepoun
ast pabota
10 TEME
«PazMHOXKe
HUe
OpraHu3Mo
B).

N3 ucropun
pa3BUTHSA
TEeHETHKHU.

YMeThb
00BACHATH
MPUIUHBI
HACJICACTBECHHO
CTH U
W3MCHYUBOCTHU,
POJIb TEHETUKH
B
dbopMupoBaHUU
COBPEMEHHOM
€CTECTBEHHOHA
YYHOU
KapTUHBI MUpA.
ITo3HakoMUTRC



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

s C TpyJaMu
I''Mennensa u
HUX 3HAYCHUEM
B HICTOPHUU
pa3BUTHS
TCHETHKHU.

H3meHunBOC
Tb
MPU3HAKOB
opraHusma u
e€ THIIBI.

YMmern
Ha3bIBaTh BUJIBI
HACJICACTBCHHO
4
W3MEHYUBOCTH,
YPOBHU
A3MEHEHUS
IeHOTHIIA,
BUJIbl MYTALINH;
00BACHATH
BIIUSIHHE
9KOJIOTHYECKHX
(dakTopoB Ha
OpTraHU3MBbl,
MPUYHHBI
MYyTaIui.

I'eneTnyeck
ne
3aKOHOMEPH
OCTH,
OTKPBIThIE

I" ' Mennenem

3HaThb
CYIIIHOCTb
OMOJIOTHYECKUX
IPOIIECCOB
HACJIEICTBEHHO
CTU U
M3MEHYHUBOCTH,
FCHETHYECKYIO
TEPMHUHOJIOTHIO
U CUMBOJIHKY,
reHEeTUYECKUe
3aKOHOMEPHOCT
U, OTKPBITHIC
I''Meunnenem.

OpoHTAIBH
BII OMpOC.

http://school

collection.e
du.ru/

10.

Hurnbpumno
e
CKpeITMBaHU
e.

3HaTH
3aKOHOMEPHOCT
51
HacJIeq0BaHuA,
YCTaHOBJICHHBI
el.

MennaeneMm.
YMers pemiath
JJIeMEHTapHbBIC
OHMOJIOTHYECKHUE
3aJa4H.

11.

I'ereTnueck
1€ OCHOBBI
CEJICKITHH.
Bxuan

Ymern
Ha3bLIBaTh
MPaKTUYECKOe
3Ha4YEHHUE

[IpoBepoun
ast pabota
10 TEME
«I'eneTnue



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

H.N.Basuno
Ba B
pa3BUTHE
CEJICKIIMH.

TEHETUKH IS
CCIICKIIUU.
3HaThb
OCHOBHEIC
MOHATHS
CEJIeKLIUU, POJIb
01oJ0ruy B
MPAKTUYECKOU
eITEeIbHOCTH
JIIOJIEH, pOJIb
H.N.Basunosa
JUISL pa3BUTHS
CEJIEKIIUU.

CKHE
3aKOHOMEp
HOCTH,
OTKPBITEIE
I'.Mennene
M.

12.

I'enetuka
moJyia u
HacJieT0BaH
ne,
CICIUICHHOE
C TIOJIOM.

3HaThb
OCHOBHEBIE
3aKOHOMEPHOCT
u
HAaCJIEIOBAHUS
MIPU3HAKOB,
CILIEIUIEHHBIX C
IIOJIOM. YMETh
OMPEACIIATH I10
XPOMOCOMHOMY
HaboOpy
TIPUHAJICIKHOC
Tb K TOJTY.

http://school

collection.e
du.ru/

13.

Hacnencte
HHBIC
0one3Hn
YeI0BEKa.

3HaTh
OCHOBHEIC
NPUYHHEI
HaCJIe/ICTBEHHA
3a0oneBaHui
YeoBeKa,
METO/IBI
JIOPOJIOBOM
JTUATHOCTHKH,
OITaCHOCTh
OJIM3KOPOICTBE
HHBIX OpaKoB.
Ymerp
OOBSCHATH
PUYHHBI
HACJIC/ICTBEHH
BIX OOJIe3HEN
YeNoBeKa,
MyTaLuu.

IIposBepouyn
ast pabota
10 TeMe
«I['enernka
1oJ1a u
Hacjen0Ba
HUE,
CLEIUIEHHO

€ C ITIOJIOMM».

14.

DTHYECKHE
ACIEKThI
MEIUITHCKO
A TEHETUKH.

YMerb
UCIIOJIb30BaTh
nproOpeTeHHBI
€ 3HaHUsA AT
OLIEHKHU
THYECKUX



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

aCIEKTOB
HEKOTOPBIX
HUCCIEeN0OBaHUN
B o0nacTu
OHMOTEXHOJIOTH
51
(KJIOHMpOBaHUE
,
HCKYCCTBEHHOE
OTLIOIOTBOPEH
ue).

15.

Joctmxenus
OMOTEXHOJIO
THHU U
STHYECKHUE
aCIIEKThI e€
HCCIIeIOBaH
Wi,

ITornmats
OCHOBHBIE
KJIIOY€EBEIE
IIOHSTHS
OHMOTEXHOJIOTH
U, 3HAaYCHUE
OHMOTEXHOJIOTH
U JUUTSL Pa3BUTHS
CEJIbCKOXO03SMC
TBEHHOI'O
MIPOU3BOJICTBA,
MEIUITHHCKOM,
MHUKPOOHOJIOTH
YEeCKOH B
Apyrux
oTpaciei
MIPOMBIIIIIEHHO
CTH.

16.

TBopuecTBO
B JKM3HU
yeJoBeKa 1
oOmecTBa.

Ymetp
HaxOJIUTh
MH(OpPMALIUIO B
yueOHBIX
TEKCTax,
Hay4HO —
MOMYJISIPHBIX
W3/IaHUSIX,
pecypcax
WNHuTepreT u
KPUTHYECKH
OIICHUBATH €€.
AmnanuzupoBat
b CUTYAIUIO C
Pa3TUYHBIX
MO3HIIHI;
BBICKA3bIBaTh
MPEANOI0KEHH
s 110
IOCTaBJICHHOMN
npoOeme.

[17. |

| HapcTeo

| 3uars

| http://school|




Bupycsl u
BUPYCHBIC
3a00JIeBaHUs

0COOCHHOCTH
CTpOCHUS U
JKU3HEICSITCIIbH
OCTH BHPYCOB.
3HaTh
3HAYCHUE
BHPYCOB B
pUpoJIC U
JKU3HH
YyeJIoBeKa.
Mepsbl
npopUIaKTUKN
pacrpocTpaHeH
1Sl BUPYCHBIX
3a00JIeBaHUH,
CII1/1a.

collection.e
du.ru/

18.

Knerounsrit
YPOBEHb
OpraHu3aIu
U KMBOM
MaTepuH,
€ro poJib B
MpUpPOJE.

YMeTh
XapaKTePU30Ba
Tb (OIKCHIBATD)
KJIE€TOYHBIN
YPOBEHb
OopraHu3aIu
JKM3HU U €TO
pOJIb B
MIPUPOJIE.

IIpoBepoun
ast pabota
10 TEME
«JapcTtBO
Bupyce».

19.

Knerka xak
sTan
SBOJIFOIIUU
JKHBOTO B
HUCTOPUH
3emin.

Ha ocHoBe
3HAHUI,
MOJTYYCHHBIX B
Kypce
OouoJioruu
panee,
Ha3bIBaTh
STaIbl
SBOIIOIHH
KJICTKU.

20.

Crpoenue
KIJICTKH.

3HaTh
0COOEHHOCTH
CTpPOEHHE
KJIETOK
MPOKapHOT U
9YKapHoT,
CTpPOEHHUE
KJIETOK
pacTeHuil u
KUBOTHBIX,
BBIJICTISITh
CXOJICTBA U
pa3iauyus B UX
CTPOCHHH.
Ymetp
paboTath ¢

NunuBunya
JILHBIN
oImpoc.

Juck

«Y MHUK-
1o
«buonorus
10-11
KJIaCChI
(Monekynsp
Has U
KJICTOYHAS
Oouosorus)»,
000
«Du3nKoH»



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

MHUKPOCKOTIOM.
HaOmronats,
OTKCHIBATh U
CpaBHUBATH
CTpOEcHHE
KJIETOK
pacTeHuit u
JKUBOTHBIX.

21.

Oprasou/ibt
KaK
CTPYKTYPHBI
e
KOMITOHCHTHBI
IIUTOILIA3MBI

3HaThb
Ha3BaHM
OpraHOUJIOB
KJIETKH,
B3aMMOCBS3b
MEXTY
CTPOCHUEM H

byHKIHEH
Opra”ouja.

3amosaHeHn
€ TaOJINIIBI
10 TEME.

22.

Knerounslit
LIUKIJL.

YMeTs 1aBaTh
onpeeIcHus
KJIIOYECBEIM
MTOHSITHSM,
OITHCKLIBATh
IOCJIEOBATEID
HO ¢a3
KJIETOYHOI'O
[MKJIA.

23.

Jlenenue
KJIETKH -
MHTO3 U
MEN03.

3HaThb
CYIITHOCTb U
O1OJ0rHYeCKOe
3HAYCHUE
MHTO3a U
MeHo3a,
OIINCHIBATH
MIPOLIECCHI UX

das.

NunuBunya
JIBHBIN
ompoc.

Huck
«YMHUK-
110
«buonorus
10-11
KJ1aCChI
(Momnekymsip
Has U
KJICTOUHAas
Ouosorus)»,
000
«DU3UKOH

24.

Crpykrypa u
byHKIUHA
XPOMOCOM.

3HaThb
CTpOCHHE
T€HOB U
XPOMOCOM;
THIIBI
HYKJICHHOBBIX
KHUCJIOT,
byHKINHA
HYKJICMHOBBIX
kuciot. Ponp
JIHK u PHK B
JKH3HU
OpPTaHN3MOB.

IIposepoun
ast pabota
o TeMe
«Jlenenune
KJIETKH -
MHUTO3 U
MEWN03».




25. Ucropus 3HaTh
pa3BUTHA OCHOBHBIE
HAyKH O MOJIOXKEHHUS
KIIETKE. KJICTOYHOU
TEOpHUH; BKIIAJ
BBIJIAIOIIAXCSI
YUEHBIX B
pa3BuUTHE
3HaHWUM O
KJICTKE.
26. I'apmonust u | ITonumars
nenecooOpas | MpPUHIIUIL
HOCTbH B 11eJIECO00pa3HO
JKUBOM CTU U
pUpOJIE. TapMOHHH B
JKUBOM
npUpoze,
YMETh
JIOKa3bIBaTh
prUMepamHu.
217. MounexynsapH| YMmeTb
bIll YPOBEHb | XapaKTEpU30Ba
JKU3HH, €T0 | Th (OTIUCHIBATh)
poJib B MOJIEKYJIIPHBIN
pUpoJIe. YPOBEHb
OpraHu3aIH
JKU3HU U €T0
pOJIb B
IpUpoJIE.
28. OcHoBuble | HazpiBath ®ponranbh | http://school
XUMHYECKHE | HEOPTaHWMUYECKH | BIi Ompoc. | -
COEJIMHEHUs | e U collection.e
JKUBOI OpraHu4ecKue du.ru/
MaTepUHu. BEIIECTBA
KJIETKH. 3HATh
ux
0COOEHHOCTH
CTPOCHUS U
(GYHKITIH.
29. Crpykrypa u| Xapakrepus3oBa
byHKIIUN Th
HYKJIEHHOBBI | 0COOEHHOCTH
X KHCJOT. CTPOCHUS U
byaxumit JJHK
u PHK.
30. [Tponieccer | XapaktepuzoBa| MunuBuaya| Juck
CUHTE3a B Th MPOLIECCHI JIbHBIN «Y MHUK-
JKUBBIX CHUHTE3a ompoc. 1o
KJIETKaX. OpraHUYECKUX «buonorus
BEILIECTB B 10-11
KHUBBIX KJIACChI



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

KJICTKax.

(Momekymsip
Has U
KJIETOYHAast
Omosorus)»,
000
«DU3NKOH»

31.

[Tpoueccol
onocuHresa
Oelka.

3HaTh 3TaIbI
ouocHuHTE3a
Oenka.
AnanuzupoBat
b COJICpXKaHUE
OnpeAeICHUM:
TPUILIET,
KOJOH,
AHTUKOJOH,
MOJIKCOMA,
TPAHCIISIHS,
TPAHCKPHIIIIHS.

XapakrepusoBa
Tb CYIHOCTb
npouecca
TpPaHCISALNU U
TPAHCKPUIILUH.

32.

MounekynsapH
bIE
IIPOLIECCHI
pacIleIIeHH
S.

JlaBath
onpeneneHue
IIOHATHUIO
JIACCUMUJIALIMSL.

AHanusupoBar
b COJIEp’)KaHUE
ONIPENCIICHUI:
[JIMKOJIU3,
OposkeHue,
JIBIXaHUE.

[Tepeuncnars
ATanbl
nporecca
JUCCUMUIISILIUA

Ha3zpiBath
BEIIleCTBa
WCTOYHHUKH
SHEPTUH,
MPOTYKThI
peakuuu
9TaoB 0OMeHa
BCIIIECTB,
JIOKQJIM3ALIMIO B
KJIETKE ATaroB

IIpoBepoun
ast pabota
0 TeMe
«IIponeccel
OuocuHTE3a
Oenkay.




oOMmeHa

BEIIICCTB.
OnuceIBaTh
posib ATO® B
oOMeHe
BEIIECTB.

33. Xumudeckoe | 3HATh
3arpsi3HEHUE | TTOCIIEACTBHS
OKpYKAarollle | BIAUSHUS
W Cpelipl Kak | 4esloBEeKa Ha
riobanapHas | IPUPOLY;
IKOJIOTHYECK | IKOJIIOTUYECKUE
ast poOJIEMBI,
npobiieMa. | KOTOpbIe

HEe00X0aUMO
pemiaTth Ha
JTAHHOM JTare.
[Ipennarate
yTH
IPEOAOTICHUS
JAHHBIX
po0JeM.

34. Bpewma 3HaThb
9KOJIOTHYECK | IPHYUHBI
oM CHU)KEHUS
KYJIbTYpBI. OMOJI0rMYecKOor
Mmuoroo6pa3 | o
We KU3HH, pazHO0Opa3usi.
MPEJICTaBICH | YMETh
HOM pacckaszars 0
Ouocucrema | Mepax,

MU Pa3HBIX | IPEIIPHUHUMAS

YPOBHEMU MBIX

CIIOHOCTH. | YEIIOBEKOM JJIS
COXpaHEHUS
OMOJIOTHYECKOT
0

pazHOOOpa3usl.




		2022-03-25T12:38:41+0300
	Пономаревская Мария Николаевна




