Buonornsa (6a3oBbiii ypoBeHb) — aHHOTaUuA K paéouum nporpammam (10-11
KJ1acc)

MporpamMmbl pa3paboTaHbl Ha ocHoBe deaepasbHOro KOMMOHEHTa roCyAapCTBEHHOrO CTaHpapTa
cpeaHero (nonHoro) obuiero obpa3oBaHWs, YTBEPXAEHHOro NMpukasoM MuHucTepcTBa 06pasoBaHus
Poccuinckon ®depepaumm ot 05.03.2004 N2 1089 «0O6 yTBepxaeHun deaepanbHOro KOMMOHEHTA
rocyaapCTBEHHbIX CTaHAapTOB HayanbHOro obuiero, OCHOBHOro obuiero u cpeaHero (MOJSIHOMO)
obuwero obpa3oBaHWUs, aBTOPCKOW MporpaMmbl cpeaHero obuiero obpasoBaHuss no 6uonorum Ans
6azoBoro u3ydeHus oGuonormm B X - XI knaccax W.bB.AradoHoBoii, B.U.CuBornaszosa (NIMHMA
H.N.CoHunHa) //MporpamMmbl ans obuieobpasoBaTesibHbIX Y4UYpEeXAeHWN K KOMMNIEKTY Y4ebHMKOB,
Co3a4aHHbIX nog pykosoactsoM H.U. CoHuHa. Buonorug. 5-11 knaccel. — M.: Jpoda

YYEBHO-METOAUYECKUA KOMIMJIEKC (YMK):

Cusornasos B.WN., AracdoHoBa N.B., 3axapoBa E.T. buonorusa. O6wasa 6uonornsa (6asosbiii YypoOBEHD).
10 knacc. M.: poda

Cusornasos B.U., AradoHoBa WU.b., 3axapoBa E.T. bnonorus. Obwasn 6uonormsa (6asoBblii YpOBEHD).
11 knacc. M.: poda

YYEBHbIW MNJIAH (KONMYecTBO YacoB):
10 knacc - 1 yac B Hepento, 34 4aca B roa
11 knacc - 1 yac B Hepento, 34 4aca B roa
LENN:

coumanmsauma obyyalmnxcs KakK BXOXAEHME B MUP KyJbTypbl M COUMANbHbIX OTHOLIEHWUN,
obecneumnBatoLlee BKIOYEHNE YYALLMXCS B TY WU UHYIO FPYMNMy WM OB6LWHOCTb — HOCUTENS €€ HOPM,
LeHHOCTEel, OpMeHTaLMin, OCBaMBaeMbIX B NPOLLECCE 3HAKOMCTBA C MMPOM XXUBOW Npupoabl;

npuobleHre K no3HaBaTeNbHOM KynbType KakK cCUcTeMe Mo3HaBaTeNbHbIX (Hay4uHbIX) LEeHHOCTeM,
HaKomMAeHHbIX 06LWecTBOM B chepe 6BMOOrnyeckomn Hayku.

MomuMo aToro, bnonornyeckoe obpasoBaHMe Ha CTapulen CTyrneHn Nnpm3BaHo obecneunTsb:

OpUEeHTaUMI0 B CUCTEME I3TUYECKMX HOPM W LEHHOCTEM OTHOCUTESIbHO MEeTOAOB, Pe3y/ibTaTOB WU
OOCTUXXEHUIN COBPEMEHHON BMOMOrMYECcCKON HayKu;

pa3BUTME MO3HABATENbHbIX KA4YeCcTB JIMYHOCTU, B TOM UMC/Ie NO3HABATE/bHbIX MHTEPECOB K U3YUEHUIO
061X 6MONOrMYECKNX 3aKOHOMEPHOCTEN N CAMOMY MPOLIECCY HAaYYHOro MO3HAHUS;

oBflageHne  y4dyebHO-nNo3HaBaTebHbIMM WU LEHHOCTHO-CMbIC/IOBbIMWU  KOMMETEHTHOCTAMW AN
¢dhopMMpOBaHMSA MO3HaBATE/IbHOM WM HPABCTBEHHOW KyNbTypbl, HAay4YHOr0 MWPOBO33pPEHMS, a TaKxe
MEeToAo0SIOrnen OMONOrM4Yeckoro SKCNepMMEHTa W 3/1eMEHTapHbIMM  MeToAaMuM  BMoorm4yeckmx
nccneaoBaHun;

d.)OpMVIpOBaHVIe 3KON10rMyeckoro co3HaHumd, ueHHOCTHOIro oTHoWweHunda K XUBOM npmnpoae n 4YEnoBEKY.
3ALAYMU:

(opMMpoBaHMeE LENOCTHOrO NPeACTaBleHNUs O MUPE, OCHOBaAHHOE Ha NPUOBPETEHHbIX 3HAHUSAX,
YMEHUSIX U cnocobax AesiTeNbHOCTH;

npnobpeTeHune onbiTa pa3HoObpas3HOM AeATEeNbHOCTMN, OMNbITa NO3HAHMSA U CAMOMO3HAHUS;

noAroToBKa K OCYLWECTB/IEHMIO OCO3HAHHOrro Bbibopa MHAMBMAYAbLHOW 06pa3oBaTeibHON UK
npodeccuoHanbHON TpaeKTopum.

ﬂporpaMMb/ obecrieynBaroT AOCTUMKEHNE BbIMMTYCKHUKamMn cpe,quI/”l LIKOJ1bI Oﬂpe,qeﬂéHHbIX JINHYHOCTHBbIX,
MeTaripeAMETHbIX U NMPEAMETHbIX PE3Y/IbTaTOB.

JINYHOCTHDLIE PE3YJIbTATbDI

peannsaunmn 3TM4eCKnX yCTaHOBOK MO OTHOLWEHWUNIO K brnonornyeckmnm OTKPbITUAM, nccnegoBaHmam u
MUX pe3ysibTaTaM,

NMPU3HaHNA BbICOKOWM LEHHOCTM XM3HW BO BCEX ee nposaABIEHNAX, 300Pp0OBbA CBOEro U ApPyrux noaen,
peannsaunmm yCtaHoOBOK 340p0OBOIro 06pa3a XU3HH,



C(bopMMPOBAHHOCTM MNO3HABAaTENbHbIX MOTMBOB, HaMpaB/IEHHbIX Ha TMOJlyYEHME HOBOro 3HaHUS B
obnactu 6uonormm B CBSA3NM C Oyaywein npodeccMoHanbHOW AEATENbHOCTBIO WM  ObITOBbIMU
npobnemamm, cBsi3aHHbIMW C COXpaHEeHMEM COBCTBEHHOMO 340POBbS M 3KOSIOrM4Yeckomn 6e3onacHoOCTU.

METANPEOMETHbLIE PE3YJIbTATbI

OBMAZlEHNE COCTaBNALWINMU WUCCNEA0BATENIbCKOA W MNPOEKTHOW [AeATEeNbHOCTU, BKJOYAA YMEHUS
BUAETb npobneMy, CTaBuUTb BOMPOChI, BbIABUraTb TrUMNOTE3bl, [AaBaTb OMNPEAENEHUA TMOHATUNA,
knaccuduumpoBaTb, HabnwogaTb, MPOBOAUTL 3SKCMEPUMEHTbI, AenaTb BbIBOAblI W  3aK/IOUYEHUs,
CTPYKTYpupoOBaTb MaTtepman, 06bsSCHATb, AO0Ka3blBaTb, 3allMLLATb CBOU UAEN;

yMeHue paboTtaTtb C pa3HbIMU UCTOYHUKaMM Buonormyeckom MHdoOpMaLnm: HaxoanTb BUONOrMYEcKyto
MHMOPMaLUUID B PasNYHbIX UCTOYHMKaxX (TekcTe yuyebHuKa, Hay4HO-MOMyNspHOM nuTepaType,
bnonorMyecknx CcrnoBapssXx M CnpaBOYHMKAX), aHanM3MpoBaTb UM OUEHMBATb MHGOpPMaUMIo,
npeobpa3oBbiBaTb MHPOPMALNIO U3 OAHOM (DOPMbI B APYTYIO;

CNoCO6HOCTb BbIGMPATh LIENIEBbIE U CMbIC/IOBbIE YCTAHOBKM B CBOWX AEWCTBUSAX W MOCTYyNKax Mo
OTHOLUEHMUIO K XWBOW NpMpoae, 340POBbI0 CBOEMY U OKPYXatOLINX;

yMeHMe afeKBaTHO MWCMNOSb30BaTb pedvYeBble CpeacTBa ANs AUCKYCCUWM W apryMeHTauum CBOEM
no3vuum, CpaBHWBATb pa3Hble TOUYKM 3PEHUSl, AapryMEHTUPOBaTb CBOK TOYKY 3pPEHUsl, OTCTaMBaTb
CBOI MO3ULMIO.

NMPEAMETHDIE PE3YJIbTATDI
XapaKTepu130BaTb BK/IaA BblAAKOLIMXCS YUYEHbIX B pa3BUTUE BMOSTIOrMUYECKON HayKu;
XapaKTepu3oBaTb posib 6nonornm B OpMMpOBaHMUMN HAYYHOTO MUPOBO33PEHMUS;

oueHuBaTb BKNag 6Guonormyeckux Teopuii B (HOpPMUPOBaAHME COBPEMEHHON €CTEeCTBEHHO-Hay4HOM
KapTUHblI MUPa;

BblAENATb OCHOBHblE CBOMCTBA XXMBOW NpUpoabl U BUONOrMYECKUX CUCTEM;

UMeTb NpeacTaBneHne 06 YpoBHEBOM OpraHM3aUnmn XXUBOW NPUPOAbI;

NpPUBOAUTbL AOKA3aTENbCTBA YPOBHEBOW OpraHM3auUnmn XXMBOM NpUpoAabI;

npeacTaBNsiTb OCHOBHbIE METOAbI W 3Tanbl HAYYHOrO UCCNEeA0BaHUS;

aHaNM3MpoBaTb M OLEeHUBaTb BMoNorMyeckyto MHDOPMaLKIo, NONyYaeMyo U3 pasHbiX MCTOYHUKOB.

XapaKTepu3oBaTb COAEpXaHue KNEeTOYHOW TeopuM UM MNOHMMaTb ee ponb B (HOPMUPOBAHUK
COBPEMEHHOWN eCTeCTBEHHO-Hay4YHOM KapTUHbI MUPa;

3HATb UCTOPUIO N3YUEHUNA KITETKU,

MMeTb MNpeacTaB/ieHNME O KJAEeTKe KaK LUe/floCTHOW OMOoNorM4eckom CUCTEME; CTPYKTYPHOWM,
(dYHKUMOHANBHOM U FrEHETUYECKOW eANHULE XUBOTO;

NpMBOAUTL AOKasaTeNnbCTBa (apryMeHTaumio) eAnHCTBA XUBOM U HEXMBOW NPpUPOAbl, POACTBA XMBbIX
OpraHn3MoB;

cpaBHMBaTb 6uonormyeckne ob6bekTbl (XMMUYECKUIA COCTaB TeN XWMBOWM U HEXMBOM Npupoabl,
3YKapUOTUYECKME W MNPOKApPUOTUYECKME KNETKW, KIETKWM pacTeHWUN, >XUBOTHbIX W TrpnboB) u
¢dhopmMynmMpoBaTb BbIBOAbl HA OCHOBE CPaBHEHMUS;

NpeacTaB/sTh CYLWHOCTb M 3Ha4YeHNe npoLecca peanmnsaummn HacneacTBEHHOM NHdopMaumn B KJETKE;

npoBOoANTb buonornyeckme uccneaoBaHusi: CTaBUTb OonblIThbl, Habnwogatb W onucbiBaTb KNETKMU,
CpaBHMBATb K/NETKU, BblAENIATb CYLLECTBEHHbIE NMPU3HAKN CTPOEHUA KNETKN N €€ OpraHonaoB,

Mosb30BaTbCs COBPEMEHHON LIUTONOMMYECKON TEPMUHONOINEN;
MMETb NpeAcTaB/EeHUS 0 BUPYCaX U UX POJSIN B XXU3HU APYIMX OpraHU3MoB;

obocHoBbIBaTb M cobntogatbe Mepbl NPOoPUNAKTUKM BUPYCHbIX 3abonesaHuit (B TOM uyucne BUY-
nHdbekunmn);

HaxoauTb 6uonormyeckyto MHGOPMaUM0O B pasHbiX MCTOYHMKAX, apryMeHTUMPOBaTb CBOK TOUKY
3peHus;

aHaNM3npoBaTb U OLEHNBaATb BMOIOrMUYECKY0 MH(OPMAaLINIO, NONYYaEMYIO N3 Pa3HbIX MCTOYHUKOB.
TPEBOBAHNA K YPOBHIO NOArOTOBKN OBYHAIOLLNXCA



Yyawmnecs go/mHKHbI 3HaTb/MNOHNUMATb
OCHOBHblE MON0XEHUS 6MoNorMyecknx Teopmin (KneTodHasi, 3BooUMOHHAA Teopusa Y.[apBuHa);
ydyeHue B.UN.BepHaackoro o buocoepe;

CYWHOCTb 3akoHoB [.MeHaensi, 3aKOHOMEPHOCTEN W3MEHUYMBOCTWU; CTPOEHME BUONOrMUYECKMX
06bEKTOB: KNETKM; FEHOB M XPOMOCOM; BMAA U 3KOCUCTEM (CTPYKTypa);

CYLWHOCTb BMOMOrM4yeckmnx NpoLEecCcoB: pa3MHOXEHUE, OMJIOAOTBOPEHME, AENCTBNE UCKYCCTBEHHOIO U
eCTecTBeHHOro otbopa, dopmMmmpoBaHme npmcnocobeHHoOCTH, obpa3oBaHMe BWAOB, KPYroBOPOT
BELLECTB W NpeBpalLEeHUs 3HEPTUN B 3KOCUCTEMAX M Brnocdepe;

BKNaA BblAAKOLWMXCS YUYEHbIX B pasBUTUE BUONOrMUYECKOl Hayku; BMONOrMUYECKYtd TEPMUHOSIOTUIO U
CUMBOJINKY;

ymMeTb

06bsCHATL: ponb 6uonormn B (HOPMUPOBAHMM HaAyuYHOro MWUPOBO33peHUs; BKaa OGuonormyeckmnx
Teopun B (HOpMMpPOBaHME COBPEMEHHOW eCTeCTBEHHOHAY4YHOMW KapTWHblI MUpA; €AUHCTBO XXWBOM WU
HEXMBON NpuUpoAbl, POACTBO XMBbIX OPraHW3MOB; OTpULATENbHOE BJIMSHWE anKorons, HWKOTUHA,
HapKOTUYECKUX BeELWeCcTB Ha pa3BUTME 3apoAbllla 4enoBeKka; BJIUSHME MyTareHoB Ha OpraHusMm
yenoBeka, 3Konornyeckux ¢akTopoB Ha OpPraHuM3Mbl; B3aMMOCBSA3M OPraHM3MOB U  OKpYXaloLen
cpenbl; NpPUYUHbI  3BOAKOUMM, U3MEHSEMOCTW BWAOB, HapyWweHWh pasBUTMS  OPraHU3MOB,
HacneacTBeHHbIX 3aboneBaHuii, MyTauui, YCTOMYMBOCTM W CMEHbl 3KOCUCTEM; HeobXxoaMMOoCTu
COXpaHeHusi MHoroobpasusi BMAOB; MexaHW3Mbl Mepefayy NPU3HAKOB W CBOMCTB W3 MOKONEHUS B
NOKONEeHME, a TakKXe BO3HWKHOBEHME OTAIMYMM OT poauTenbckmx ¢opM y noToMkoB. CocTaBnsaTb
npocTenime poAoCNOBHblE U pelaTb reHeTundeckme 3agayn. [oHMMaTb Heob6XoAMMOCTb pasBUTUS
TEOpEeTUYECKON TEeHEeTUKM W MPaKTUYeCcKon cenekumn ansg  nosblweHus 3P HEeKTUBHOCTHU
CeIbCKOXO035MCTBEHHOI0 NPON3BOACTBA M CHMXKEHUs cebeCcToMMOCTM NPOAOBOLCTBUS.

peLliatb. aNeMeHTapHble 3aaayn Nno TreHeTUuKe, 3SKOJIOrnMn,; CoCtaBndTb 3J1IEMEHTapHble CXEMbl
CKpelwmnBaHUAa U CXeMbl NepeHoCa BELWLEeCTB N 2HepPrmn B s3KOCUCTEMAX (Ll,el'll/l MnMTaHnAa, CETU NMUTAHUA,
3KoJiorm4eckme nnpamMmmabl,

onunceliBaTb 0coben BMAOB Mo MOPHOOrMYeCKOMY KPUTEPUIO;

BbISIB/ISITb TIPUCNOCOBNEHMA OPraHM3MOB K cpefe 06MTaHus, MCTOYHWKW MyTareHOB B OKpYXXatoLlel
cpene (KOCBEHHO), aHTPOMOreHHble N3MEHEHUSI B 9KOCUCTEMAX CBOEI MECTHOCTU;

cpaBHuBaTb: bunonornyeckme - 06beEKThI (xXnMmunyeckumn CoCTaB Ten  >XUBOW 7 HEXWBOW
NpUpoAbl, CTPOEHME KIIETKU PAaCcTEHUMN N XXMBOTHbIX, 3apOAbIlLN YenoBeka U APYrnx MNEeKOonUTaoLWmx,
NPUPOAHbIE 3KOCUCTEMbI W arpo3KOCUCTEMbl CBOEM MeCTHOCTM), npoueccbl (eCTeCTBEHHbI U
NCKYCCTBEHHbI 0T6Op, NnonoBoe 1 6ecnosioe pasMHOXeEHME) N AenaTb BbIBOAbI HA OCHOBE CPaBHEHMUS;

aHann3upoBaTb M OLEHMBATHL PA3NINUYHbIE TUMOTE3bl CYLWHOCTU >XWU3HU, MPOUCXOXKAEHUS XU3HU U
yenoBeka, rnobanbHble 3KoorMyeckme npobnaeMbl U NyTU UX peLleHus, NMOCIeACcTBMA CO6CTBEHHOM
NEeATENbHOCTU B OKpYXXaloLel cpee;

n3ydyatb USMEHEHUSA B SKOCUCTEMAX Ha brnonornyeckunx Moaensx,

HaxoanTb nHGopmaumto 0 buonorndyeckmx obbekTax B PasfIMUYHbIX UCTOYHMKaX (y4yebHbIX TeKkcTax,
CNpaBOYHMKAX, HAay4YHO-NOMYASAPHbIX U34aHUAX, KOMNbIOTEPHbIX 6a3ax AaHHbIX, pecypcax VHTepHeT)
N KPUTUYECKN ee OLEeHMBaTb;

MCNONb30BaTb nNpuo6bpeTeHHble 3HAHMA U YMEHUSA B MNPaKTUYECKOW [AeATeNIbHOCTU U
noBceagHEeBHOM >XU3HU ANA:

cobntogeHnsa mep NpoduNakTUKN OTpaBNEHWUIN, BUPYCHbIX U APYrMX 3aboneBaHuin, CTpeccoB, BPeAHbIX
npmBblYeEK (KypeHue, ankorosimsMm, HapKoOMaHus);

npaBui NoBeAEeHNS B NPUPOAHON cpeae;

OKa3aHWs MepBOM MNOMOLUM MpPU MPOCTYAHbIX M ApPYyrMx 3aboneBaHUsix, OTPaBNEHUWU TMULLEBbLIMU
NpoOAYyKTaMU;

OLEHKM 3TUYECKMX aCMeKTOB HEKOTOpPbIX WUCCNeAoBaHui B obnactu 6uotexHonormm (KIoHUpoBaHue,
NCKYCCTBEHHOE OMN0A0TBOPEHME).

COOEP)XAHME
10 knacc



Bbuonorua kak Hayka. MeTtoabl Hay4yHOro No3HaHug — 4 u
Knetka - 11 4

OpraHusm - 18 4

0606wWweHne n noBTopeHne — 1 y

11 knacc

SBONOUNOHHOE yyeHne — 14 4

MpouncxoxaeHne Xn3Hn Ha 3emne — 3 4
MpoucxoxaeHne yenoBeka — 5 4

XunsHb B coobuwectBax. OCHOBbI 3KONOrMKN — 7 4
Bbuocdepa - rnobanbHasa akocucrtema — 4 4

0606weHne n nosTopeHmne — 1 4

®OPMbl TEKYLLEFO KOHTPOJISI U MPOMEXYTOYHOMN ATTECTALIUMN

Buabl KOHTpona: TeMatnyeckuii KOHTPOJIb OCYLLECTB/SETCS MO 3aBepLleHUn KpynHoro 6noka (Temsbl).
OH nO3BONSAET OLEHUTb 3HAHUSA W YMEHUS Yydalluuxcsl, MOSlyYeHHble B XOoAe [AO0CTAaTO4YHO
NpoAO/IKUTENBHOIO Nepmnoaa paboTbl. MTOroBbI¥i KOHTPOSIb OCYLLECTBASETCS MO 3aBEPLUEHUN KaXaoro
roga obyueHwus.

Ona  oTcnexuBaHWs AWHaMUKW  pe3ybTaTUBHOCTU  y4YaWMXCS TMPUMEHSAITCS  pasfiMuHble popMmebl
KOHTPO/151: MPOMEXYTOYHbIE TeCTOBble MPOBEpOYHble paboTbl; 3a4yeTbl; CaMOCTosATeNbHble paboThl;
(pOHTaNbHbIA U MHAVMBUAYANbHbBIM OMNPOC; OTYEeTbl MO MNpakTu4yecknm wn nabopaTopHbiM paboTawm;
TBOpYecKune 3agaHus (3awmta pedepaToB 1 NPOEKTOB, MOAEIMPOBaHME NPOLECCOB N 06BHEKTOB).

Ons noarotoBku K EMD WKOMBHMKOB Ha ypoKax NpoOBOAUTCH TECTUpPOBaHWE, pelleHne 3agaHni EMN ums
cbopHMKOB



