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[TOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma cocraBneHa Ha ocHoBe DenepanibHOro ['ocymapcTBEHHOTO CTaHAApTa,
[TpumepHOW TporpaMMbl cpenHero (MmoixHOro) obmero oOpa3oBaHus (0a30BBI YPOBEHB) U
[Tporpammel cpearero (MOJIHOTO) oOIIero odpazoBanust o Ouonoruu aust 11 kimacca (6a30BbIi
YPOBEHb) aBTOPOB N.b.AradonoBoii, B.N.CuBornazoBa /I TIpoepammot ons
obweobpasosamenvrulx yupedcoenull. Ilpupooosedenue. 5 knacc. buonoeus 6-11 knaccol.-
M.:/lpogha, 2006.- 138c.//, MOIHOCTRIO OTpaKawIel coaepxanue [IpumepHON TporpamMmsl, €
JOTIOTHCHUSIMH, HE TIPEBBIMIAIONUMHU TPEOOBAHUS K YPOBHIO MOJATOTOBKH YYAITUXCS.

Ha u3yuyenue 6uonoruu Ha 6a3oBoM ypoBHe otBoautcst 70 yacoB, B Tom umcie: B 10 kiacce — 35
qacoB, B 11 kiacce — 35 gacos. CornacHo aelicTByroiemMy basucHomy yueOHOMY I1aHy, pabodas
nporpamma st 11-ro kiaccoB mpeaycmarpuBaeT oOydeHue Ouoyormu B oObeme 1 4yaca B
HEJIEITIO.

B paGoueil mporpamMMe Haluld OTpakeHHE LEIM M 3a7ayd U3ydeHHs OUOJIOTMM Ha CTYIEHU
cpeaHero (monHoro) oOmiero oOpa3oBaHUs, H3JI0KEHHbIE B IOSCHUTEIBHOW 3allUCKe K
[TpumepHoii nporpamme 1o Ouosioruu (6a30BbIN YPOBEHb):

% o0ceoenue 3Hanuli: 0 OMOJOTUYECKUX CHCTeMax (KJIETKa, OpraHu3M); 00 UCTOPHU
pPasBUTHA COBPCMCHHBIX HpeIICTaBJIeHI/Iﬁ 0 JKUBOH npupoac; O BbIJAOIHNXCA
OTKpBITHSIX B OHOJOTMYECKOW HayKe; O pOJU OMOJIOrMYEecCKONd Hayke B
(hopMHUPOBaHUH COBPEMEHHOM €CTECTBEHHO — HAYYHOW KapTHHBI MUPA; O METO/Iax
HAy4YHOI'O MIO3HAHUS;

“* oenadenue ymeHuamu: 000CHOBBIBATb MECTO U POJIb OMOJIOTMYECKUX 3HAHHUH B
IIPAKTUYECKON NEATEIbHOCTU JIOJEH, pa3BUTUE COBPEMEHHBIX TEXHOJOIHH;
IIPOBOJIUTH HAOIIOJIEHHS 3a 3KOCUCTEMAaMH C LIEJIbI0 UX OMMCAHUS U BBIABICHUS
€CTECTBCHHBIX U AaHTPOIIOTCHHBIX HM3MEHEHWH; HaxOIuThb M aHAJIU3UPOBAThH
MH(POPMAIIHIO O KUBBIX 00BEKTaX;

¢ pa3zeumue TIO3HABATEJBHBIX HWHTEPECOB, HWHTEIUIEKTYAIbHBIX W TBOPYECKHX
CIIOCOOHOCTEN B TMPOIECCe HM3YUCHHS: BBIAAIONIUXCS JOCTHIXKEHUN OHOJIOTHH,
BOIIEANINX B 00IIEUETIOBEUECKYIO KYIbTYPY; CIIOKHBIX U TPOTUBOPEUUBBIX MyTEH
pa3BUTHSI COBPEMEHHBIX HAyYHBIX B3IVISAOB, WJACH, TEOpHUM, KOHIEILIHM,
Pa3IUYHBIX TUNOTE3 (O CYINIHOCTH M MPOUCXOXKIACHUH KU3HU, YETIOBEKA) B XOJI€
paboThI ¢ pa3NUYHBIMU UCTOYHUKAMU UH(POPMAITUH;

e

" @ocnumanue YOSXKICHHOCTH B BO3MOXKHOCTH TIO3HAHUS >KUBOW MPHUPOJIBI,
HE0OXOIUMOCTH OEpEeXHOTO OTHOIIEHUS K MPUPOAHON cpene, COOCTBEHHOMY
3JI0pPOBBIO; YBKEHHsI K MHEHHIO OIMOHEHTa MpHU OOCYXIEHUU OMOIOTHYECKUX
npo0em;

X/

¥ UCNOb306aHUEe NPUOOPEMEHHBIX 3HAHUIL U YMEHUIl 6 NOBCEOHEBHOU MHCUHU
JUISL: OLICHKU TOCJEICTBUN CBOEH AESITENbHOCTH MO OTHOUIEHHIO K OKpY>Karolei
cpelne, 30pOBBIO JIPYTUX JIIOJEH M COOCTBEHHOMY 3J0POBbIO; OOOCHOBAHHS U
coOuroIeHHs Mep MPpOoMIAKTUKY 3a00I€BaHU, TPABUI MIOBEICHUS B IPUPOJIE.

B paboueii mporpamMme coOroAaeTcs MPeeMCTBEHHOCTh ¢ TPUMEPHBIMH ITPOrpaMMaMu
OCHOBHOTO 0011ero o0pa3oBaHMs, B TOM YHWCIIE U B HCIOJb30BaHUHN 00opydosanua «Touka

pocmay.
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Ha 6a3e mentpa «Touka pocra» oOecnedmBaeTcs peanu3anus o0pa3oBaTEIbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOUW HaIpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU
¢ TpebOBaHUSAMHU 3aKOHOJATENhCTBA B cepe oOpazoBaHus U ¢ yuéToMm pexomennanuii dene-
paJIbHOTO orepaTtopa yueOHoro npeamera «buonorus.

OOpasoBarenpHasi TporpaMma TO3BOJIIET WHTETPUPOBATH peaM3yeMbIe 31ECh IOIXObI,
CTPYKTYpY M COJIep)KaHHE€ MpHU OpraHu3anuu oOydeHus Ouonoruu B 5—9 Kjaccax, BBICTPOCH-
HOM Ha 0a3e JI'000T0 U3 IOCTYIHBIX yueOHO-MeToau4ecknx Komruiekcos (YMK).
Hcnonp3zoBanne obOopynoBaHusi mneHTpa «Todka pocrtay mpu peanusanuu ganHoit OIl mo3-
BOJISICT CO3/1aTh YCIOBUS:

* U1 pacIIupeHusl CoAePKaHUSI IIKOIBHOTO OMOJIOrMYeCKOro o0pa3oBaHus;

* IUTSL TOBBINICHUS TIO3HABATEIILHOM aKTUBHOCTH O0YYAIOIIMXCS B €CTECTBEHHO-HAYYHOM
obnacty;

*IUIS pa3BUTHS JIMYHOCTH peOCHKA B Mporecce OOy4deHHs] OHMOJIOTHH, €ro CIOCOOHOCTEH,
dbopMUPOBAHUS U YIOBJIETBOPEHUSI COIIMAIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* 1 paboTHI ¢ OAAPEHHBIMU IIKOJFHUKAMH, OPTaHU3AIUU UX PA3BUTHUS B PA3IIMUHBIX 00JIACTAX
00pa3oBaTeNbHO, TBOPUECKOM 1EATEIHHOCTH.

[Ipumensss mudpoBele 1a0OpaTOPUM HA YpPOKax OWOJOTHH, YYallUecs CMOTYT BBIIOJIHHUTH
MHO>KECTBO JTAOOPATOPHBIX PaOOT M SIKCIIEPUMEHTOB IO MPOTPaAMME OCHOBHOM IIKOJIBI.

OnHUM W3 OCHOBHBIX MPHUHIUIIOB IOCTPOCHHUS IMPOTPAMMEI SIBJISICTCS TMPHHIIAIT JOCTYITHO-
CTH. DKCIepUMEHTAIIbHbIE JaHHbIE, MONYUYEHHBIC yYAllUMUCSA TPU BBINOJHEHUU KOJIUYECTBEH-
HBIX OIBITOB, IMO3BOJISIOT YYAIIUMCS CAMOCTOSITEIILHO JIEJIaTh BBIBOJIBI, BBISIBISATH 3aKOHOMED-
HocTu. [lomxozdpl, 3alloKeHHBIE B COJEp)KaHUE MPOTrpamMMbl Kypca, CO3[JAI0T HEOOXOAMMBbIE
YCIIOBUS JUISI CHCTEMHOTO YCBOGHHS YYalIUMHCS OCHOB HAyKH, JJIs OOCCIICUCHHS pa3BUBAIO-
IIETO W BOCIHUTHIBAIOMIETO BO3JCHCTBUS OOy4YeHHs] Ha JIMYHOCTH ydamierocs. dopmupyembie
3HAHMS JOJDKHBI CTaTh OCHOBOHM CHCTEMBI YOCKICHHI MIKOJILHUKA, SIAPOM €ro HAydHOTO MHUPO-
BO33pEHUSI.

NNAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWMA MPOTPAMMBbI MO BUOAOTNMMA HA BA3OBOM
YPOBHE CPEAHEIO OBLLEFO OBGPA3OBAHUA

CornacHo ®IOC COO, ycTtaHaBnMBatOTCA TPeOOBAHUA K pe3yibTaTaM OCBOEHMA 0bOyYaroLWwmMmncs
nporpamm cpegHero obwero o6pazoBaHUA: IMYHOCTHBIM, MEeTanpeaMeTHbIM U NPeAMETHbIM.

JIMYHOCTHbLIE PE3Y/IbTATDI

B CTpYKTYype NMYHOCTHbIX Pe3yNbTaTOB OCBOEHMA NpeameTa «bnonorua» BblaeneHbl cnepyowme
COCTaBAAIOUIME: OCO3HaHWE OOYYalLWMMUCA POCCUNCKON TParKAAHCKON WAEHTUYHOCTU —
rOTOBHOCTM K CAMOPA3BUTUIO, CAMOCTOATE/IbHOCTU M CAMOOMNpPeaeNeHunto, Haimune MoTUBaLMKU K
obyyeHuto 6uMonoruun, LeneHanpaBfeHHOE Pa3BUTUE BHYTPEHHUX YOEeXAeHWM NUYHOCTU Ha
OCHOBE KHYEBbIX LLEHHOCTEN M UCTOPUYECKUX TPAAULMA PA3BUTUA BMONOrMYECKOro 3HAHUA,
rOTOBHOCTb M CMOCOOHOCTL OOy4YaloWMXca PYKOBOACTBOBATbCA B CBOEN AeATe/IbHOCTU
LEeHHOCTHO-CMbIC/IOBbIMWU YCTaHOBKaMM, MPUCYLLMMU cucTeme Bruonormyeckoro obpasoBaHus,
Ha/InyMe 3KOJIOTMYECKOro NPaBOCO3HAHUA, CMOCOOHOCTM CTaBUTb LEAN U CTPOUTb KU3HEHHble
naaHbl.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHUA npegmeTa «buonorva» gocturatoTca B eauHCTBE
y4ebHOM 1 BOCMUTATENIbHOMN AEATENbHOCTU B COOTBETCTBUM C TPAAMUMOHHBIMU POCCUACKUMU
COUMOKYNbTYPHbIMMU, UCTOPUYECKUMMU U [YXOBHO-HPABCTBEHHBIMMW LLEHHOCTAMM, NMPUHATBIMKU B
obLliecTBe NpaBuMIamMuM U HOPMaMW MOBEAEHUA U CMOCOBCTBYIOT MpOLLECcCaM CaMOMO3HAHMS,
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CaMOBOCMUTAHMA M CaMOPA3BUTUA, PA3BUTUA BHYTPEHHEN MO3ULUKM NNYHOCTK, NATPUOTU3MA,
YBa)XEHUA K 3aKOHY M NPaBOMOPAAKY, YENOBEKy TpyAa WM CTapliemy MOKONEHUO, B3aUMHOIo
yBaxeHus, 6epe)HOro OTHOWEHMA K  Ky/JAbTYpHOMY  Hacieguio W Tpagauumam
MHOTOHaLMOHANbHOIO Hapoaa Poccuiickoin depepaunn, NpUpoLe 1 OKpyKatloLen cpese.

JINYHOCTHbIE pe3ynbTaTbl 0CBOEHMA y4ebHOro npegmeTa «bMonorua» AoMXKHbI OTpaxKaTb
FOTOBHOCTb M CMOCOBHOCTb 0BYYaAOWMXCA PYKOBOACTBOBATLCA CHOPMMPOBAHHOMN BHYTPEHHEN
Nno3vuUMen NIMYHOCTU, CUCTEMOWN LEHHOCTHbIX OPMEHTAUMN, MO3UTUBHbLIX BHYTPEHHUX
ybexxaeHnn, COOTBETCTBYIOWMX TPaAMUMOHHBIM  LEHHOCTAM  pPOCCUCKOro obuiecTsa,
paclWMpeHne KU3HEHHOTO OMbiTa M ONbiTa AEATENbHOCTM B NPOLLECCE peanmn3aumm OCHOBHbIX
HanpaB/AeHWI BOCMUTATENbHOM AEeATENbHOCTU, B TOM YMC/IE B YaCTU:

1) rpa’KAaHCKOro BOCNUTaHUA:

chOPMUPOBAHHOCTb  TPa*KAaHCKOM Mo3nuMn  oby4yalollerocs Kak aKTUBHOMO M
OTBETCTBEHHOIO Y/1eHa POCCUICKOro 0bLLecTBa;

OCO3HaHMEe CBOMX KOHCTUTYUMOHHbIX NpaB W 06MA3aHHOCTEW, YBa*KEHWE 3aKOHa U
npaBonopAaKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW AeATeNIbHOCTU NPU CO34aHMM y4ebHbIX NPOEKTOB,
peweHnn y4ebHbIX U No3HaBaTe IbHbIX 33434, BbINOJIHEHUM BUONOTMYECKUX IKCNEePUMEHTOB;

CNOCOBHOCTb oOnpenenaTb COOCTBEHHYID MO3ULMIO MO OTHOWEHUID K ABNEHUAM
COBPEMEHHOM KM3HWU U 0B BACHATD €€;

ymeHune Y4UTbIBATb B cBOUX AEVICTBMFIX HEO6XOAVIMOCTb KOHCTPYKTUBHOTIO
B3aMMOAEﬁCTBMﬂ J'IPO,D,EIZ C pa3HbiMU Y6e)-Kﬂ,EHMFIMVI, KYyAbTYPHbIMU LEHHOCTAMU N COLMAIbHBbIM
NOoN0XKeHneMm,

rOTOBHOCTb K COTpyaHMYECTBy B nMnpouecce COBMECTHOro BbliMO/IHEHUA y‘-IE6HbIX,
MO3HAaBaATE/IbHbIX W WUCCNAEN0BATENBbCKUX 3a4a4, YBaXWUTEJIbHOITo0 OTHOWEHUA K MHEHUK
OMNMNOHEHTOB NpuU 06CV)-KA€HVIVI CNOpPHbIX BONpOCOB 6uonormyeckoro coaepxKaHuma,

FOTOBHOCTb K 'YMaHUTAaPHOM U BOOHTEPCKOMN AeATEeNbHOCTH;

2) NaTPMOTUYECKOro BOCNUTAHUA:

cPOPMMPOBAHHOCTb POCCUICKOM FParKAaHCKOW MAEHTUYHOCTM, NAaTPUOTU3MA, YBaAXKEHUA
K CBOEMy Hapogy, YyBCTBa OTBETCTBEHHOCTU nepen PoauHOM, ropAocTu 3a CBOM Kpai, CBOHO

PoanHy, CBOM A3bIK U Ky/NbTYpy, NPOLU/JIOE W HAacToALLEE MHOFOHALMOHANbHOrO Hapoaa Poccuuy;

LEeHHOCTHOE OTHOWeHMEe K nNpunpogHOMy Hacneguto U MNaMATHUKAM Npupoabl,
JOCTUXKeHNAM Poccun B HayKe, UCKYCCTBE, COpTe, TEXHOJIOTUAX, TPYAE;

CNoOCcobHOCTb OoUueHMBaTb BKa4 pOCCMl\/‘iCKMX y‘-IéHbIX B CTaHOBJ/1EHME WU pa3sutTune
6VIO}'IOI'VIVI, NOHMMaHMA 3HaYeHUA BMONOTMN B MO3HAHUM 3aKOHOB npmpoabl, B XU3HN YE/TOBEKA
M COBPEMEHHOro 06LLEeCTBa;
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naemnHana yoerKAEHHOCTb, TOTOBHOCTb K C/TYXKEeHUI0 M 3awmTe OTeyecTBa, OTBETCTBEHHOCTb
3a ero cyabby;

3) AYXOBHO-HPABCTBEHHOr0 BOCNUTAHUA:
OCO3HaHMe AYXOBHbIX LLEHHOCTEN POCCMICKOro Hapoaa;
chOpPMMPOBAHHOCTb HPABCTBEHHOTO CO3HAHUA, STUYECKOrO NOBEAEHUS;

CNocobHOCTb OUEeHNBaTb CUTYaLUIO U NPUHNMATb OCO3HaHHbIE pelleHnAa, OPUEHTUPYACD
Ha MOPa/ibHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTU;

OCO3HaHME ZIMYHOTO BKN1a4a B NOCTPOEHUE yCTOﬁHMBOFO 6yp,yu.|,ero;

OTBETCTBEHHOE OTHOLIEHMEe K CBOMM poOAMUTENAM, CO34AHMIO CEMbWM HA OCHOBE
OCO3HAHHOTO MPUHATUA LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUWN C TPAAMUMAMKU HAPOA0B
Poccuu;

4) 3CTeTU4YeCKoro socnuTaHuaA:

3CTeTMYECKOe OTHOLWIEHME K MUPY, BKAKOYAA 3CTETUKY BbiTa, HAYYHOrO U TEXHUYECKOro
TBOPYECTBA, CNOPTA, TPYAA, O6LLECTBEHHbIX OTHOLIEHWI;

NOHUMaHNE SMOLMOHA/IbHOrO BO3AEMNCTBUA MBOW NPUPOAbI U €€ LEHHOCTH;

FOTOBHOCTb K CaMOBbIPa*XeHUIKO B Pa3HbIX BUOAX WUCKYCCTBA, CTpeMNIEHUNE NPOABJIATb
Ka4vyecTBa TBOpLIeCKOI;’I JTNYHOCTU;

5) ¢pusunueckoro BocnutaHma, GopMUPOBaAHUA KY/IbTYpPbl 340POBbA U SIMOLLMOHANBLHOTO
6narononyums:

NOHMMaHWE U peanus3aums 340poBoro M bHesonacHoro obpasa KusHK (340poBoe
nUTaHue, cobtofeHne rMrMeHnYeckmx NpaBua U Hopm, cbaNaHCUPOBAHHbIN PEXUM 3aHATUIN U
oTAbiXa, perynapHasa ¢u3myeckan akTMBHOCTb), HBepekHOro, OTBETCTBEHHOINO U KOMMETEHTHOro
OTHOLLEHUA K COBCTBEHHOMY GU3NYECKOMY M MCUXMYECKOMY 340P0BbIO;

NOHMMAHMNE UEHHOCTM nNpasua UMHAUBMNAYANBHOTO W KOJNNEKTUBHOIO 6e3onacHoro
noeegeHnA B CUTyaumnAax, yrpoxXatowmnx 30poBbo U XKU3HU mop,eﬁ;

OCO3HaHMe MOCNeACTBUN U HENPUATUA BPeAHbIX NpuBblueK (ynoTpebneHua ankorons,
HapPKOTUKOB, KYpeHus);

6) Tpyao0BOro BOCNUTaHUA:

FOTOBHOCTb K TPYZY, OCO3HAaHWE LEeHHOCTU MAcTepcTBa, TpyAonobue;
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FOTOBHOCTb K AKTUBHOM AeATENbHOCTU TEXHOJIOTMYeCcKom n COLI,I/I&J'IbHOVI
HanpaB1E€HHOCTHU, CNoCcobHOCTb MHNUMNPOBATb, M1IAHNPOBATb U CaMOCTOATE/IbHO BbINOJIHATDL
TaKylo 0eATeNNbHOCTD,

MHTEPEC K Pa3/INYHbIM cd)epaN\ I'IpO(I)eCCMOHaJ'IbHOﬁ AeATeNbHOCTU, YMEHNE COBEPLUATb
OCO3HaHHbIN Bbl60p 6yp,yu.|,e171 npod)eccmm 1 peann3oBbiBaTb COOCTBEHHbIE YKU3HEHHble NAaHbl,

roTOBHOCTb M CNOCOBGHOCTb K 06pa3oBaHMI0O U CamMoobPa30BaAHMNIO HA NPOTAXKEHMN BCel
KU3HU;

7) 9KO0J1I0rm4ecKkoro socnutTaHunA:

9KOJZIONM4YECKHN u,enecoo6pa3Hoe OTHOWeEHUE K Npnpoae Kak UCTOYHUKY XKNU3HU Ha 3emne,
OCHOBe eé Cyuw,eCtBOBaHHUA,

NOBbILIEHNE YPOBHA 3KONOTMYECKOM KyNnbTypbl: NpuobpeTeHne onbiTa MAaHMPOBaHUA
MOCTYMKOB M OLLEHKM MX BO3MOXHbIX MOCAEACTBUIA AN OKPYKAOLWEN Cpeabl;

0CO3HaHue rnobanbHOro XapaKTepa 3KO/N10rn4ecKkunx npo6neM n I'IyTel‘/JI nXx peweHumsa;

CNOCOBHOCTL UCMO/Ib30BaTb NpMobpeTaemble NPU U3yYeHUU BUONOTUN 3HAHUA U YMEHUSA
npu peweHMn nNpobaem, CBA3AHHbIX C PaLMOHaNbHBIM NPUPOAONOAb30BaHNEM (cobtoaeHne
NpaBun MOBeAEHUS B NPUPOAE, HAMPABAEHHbIX Ha COXPaHEHUE PABHOBECUS B 3KOCUCTEMAX,
OXpaHy BUAOB, 3KocUcTeMm, bruocdepbl);

aKTUBHOE HenpusTue AEeWCTBUIN, MPUHOCALLUX Bpend OKpYrKalolel NpupoaHon cpeae,
YMEHME NMPOrHo3MpoBaTb HEO/IAronpUATHbIE 3KOIOTMYECKME NMOCAeACTBUA NpeanpuHMMaeMblx
OEeNCTBUI U NpeaoTBpaLLaTb MX;

Hain4yne pasBUTOro 3KOJIOTMYECKOro MmbllWneHUA, 3KONI0TMYECKoM KynbTypbl, oOnbiTa
AeATeNbHOCTU 3KOI0rMYEeCcKom HanpaBneEHHOCTU, YMEHMNA pPyKOBOACTBOBATLCA WMMU B
HO3HaBaT8ﬂbHOVI, KOMMVHMKaTVIBHOl‘;I n cou,maanof/'l NMPaKTUKe, TOTOBHOCTU K Yy4acCTuUO B
I'IpaKTW-IeCKOf/’I AEeATENbHOCTU 3KONOrnYecKom HanpaB/1EHHOCTHU,

8) LEeHHOCTU HAay4YHOro NO3HAHUA:

cPOPMMPOBAHHOCT MUPOBO33PEHUA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO
pPa3BUTUSA HAykKM W OOWECTBEeHHOM NPaKTUKM, OCHOBAHHOrO Ha Auanore KynbTyp,
CNOCOBCTBYIOLWLErO OCO3HAHMIO CBOETO MECTa B MOJINKY/IbTYPHOM MUPE;

coBepwieHCTBOBaHME A3bIKOBOM n YMTaTENIbCKOM KYNbTypbl KaK cpencrtea
B3aVIMOLI,eI‘/’1CTBVIF| mexagy nogbmn U NO3HaAHUA MUPaAa,

noHMMaHune cneunduKkn 6MONOrMMU Kak HayKWU, OCO3HAHMA eé ponu B GOpMMUPOBAHUU
PaLMOHANbHOIO HAay4YHOrO MbILINEHWA, CO34aHUN LLENNOCTHOIO NPeACcTaBNeHNs 06 OKpPYKatoLLEM
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MWPE KaK O eAMHCTBE MpMPOAbl, YenoBeka W obuwectBa, B MO3HAHUU MNPUPOAHbIX
3aKOHOMEPHOCTEN U pelleHnn Npobaem coXxpaHeHUs NPUPOAHOTo PaBHOBECUS;

y6eXAEHHOCTb B 3HAYMMOCTN BMOIOTUM AN COBPEMEHHOM UMBUAM3ALUK: obecrneyeHun
HOBOTO YPOBHA Pa3BUTUA MeAWUMHbI, CO34aHMe NepCrneKTUBHbIX BUOTEXHONOMMNIM, CNOCOBHbIX
pewaTb pecypcHble Npobiembl pa3BUTUA YeNOBEYECTBa, MOMCKA NyTel BbixoAa M3 rNobanibHbIxX
3Konornyeckmx npobnem n obecneveHma nepexoaa K yCTOM4MBOMY Pa3BUTUIO, PaLMOHaIbHOMY
MCNO/Ib30BaHMIO NPUPOAHbIX PecypcoB 1 GOPMUPOBAHUIO HOBbIX CTAHAAPTOB KU3HU;

3aMHTEepPeCcoBaHHOCTb B NOy4YEHUN BUONOrMYECKMX 3HAHWUI B LLeNsiX NOBbIWEeHMA obLen
KY/IbTYpbl, €CTECTBEHHO-HAay4YHOM T[PaMOTHOCTM, KaK COCTaBHOM 4acTu ¢YHKLUMOHANbHOM
rPamoTHOCTM 0byuyatowmxca, opmmnpyemon npu nsyveHmum uonoruu;

MOHMMaHWE CYLLHOCTM METOAOB MO3HAHMA, MCMOJIb3yeMbIX B €CTeCTBEHHbIX HayKax,
CNOCOBHOCTM MCNONb30BATb MOJyYaeMble 3HAHMA A4 aHaNM3a U OOBACHEHUA ABNEHUM
OKPY’KaloLWEro MmMpa M MNPOUCXOAALWMX B HEM WM3MEHEHWI, YMeHWe aenatb 060CHOBaHHbIE
3aK/NIOYEHNA Ha OCHOBE HAy4HbIX (AKTOB M MMEIWMXCA AAHHbIX C LEeNblo NOoJyYeHUs
[LOCTOBEPHbIX BbIBOAOB;

CcnocobHOCTb CaMOCTOATENbHO MCMONb30BaTb OMOMOrMYECKME 3HAHMA Ana peweHunA
I'IpO6l'I€M B P€a/ibHbIX KU3HEHHbIX CUTYaLUAX;

OCO3HaHHMe LUeHHOCTU HaquOVI AeATeNIbHOCTU, TOTOBHOCTb OCYLUECTB/IATb MPOEKTHYIO U
nccnenoBaTeNIbCKyrO AeATeNIbHOCTb MHAUBUAYA/IbHO U B Tpynne;

FOTOBHOCTb M CMOCOOHOCTb K HenpepbiBHOMY 06pa3oBaHWMi0O M camMoobpa3oBaHUIO, K
aKTUBHOMY TOJIYYEHWUIO HOBbIX 3HAHWIM MO OGMONOTMM B COOTBETCTBUW C MKU3HEHHLIMU
noTpebHocTAMM.

METANPEAMETHbDIE PE3Y/IbTAThHI

MeTanpeameTHble pe3y/ibTaTbl 0OCBOEHUA y4ebHOro npegmeTa «brMonorna» BKAOYAIOT:
3HauYMMmble A8 GopMUPOBAHNA MUPOBO33PEHMA 0OYYAOLWMXCA MEKAMUCLUNNINHAPHDbIE
(MmexxnpepgmeTHble) 0bLLeHayYHbIe NMOHATUA, OTPAXKAKOLME LLeIOCTHOCTb HAaYYHOM KapTUHbI
MUpa 1 cneundrKy MeToa0B NO3HAHMA, UCNO/b3yEeMbIX B €CTECTBEHHbIX HayKax (BeLLecTso,
3Heprua, ABfIeHMe, NPOLECC, CUCTEMA, Hay4YHbI GaKT, NPUHLUMN, TMNOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TeopusA, uccnenoBaHune, HabaaeHNE, U3MEPEHNE, SKCMEPUMEHT U APYIux),
YHUBEpcanbHble yyebHble AeicTBMA (NO3HaBaTeIbHble, KOMMYHUKATUBHbIE, PETYNATUBHbIE),
obecneumnsatowme popmmpoBaHne GYHKLMOHANBbHON rPaMOTHOCTM M COLMANbHOM
KOMMEeTeHLMM 0byYaroLwmxca, CNoCOOHOCTb 06YYaKOLMXCA NCNO/Ib30BaTb OCBOEHHbIE
MEXKANCLMNINHAPHbIE, MUPOBO33PEHYECKME 3HAHWNA U YHUBEPCA/IbHbIE y4ebHble AeNCTBUA B
no3HaBaTeNIbHOMN U COLMaANbHOM MPaKTUKE.

MeTanpeameTHble pe3y/bTaTbl OCBOEHUA NPOrpammbl cpeaHero obuiero obpasoBaHma
[AOJIXKHbI OTPaKaTb:
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OBnageHue yHUBepcasibHbiMU y4ebHbIMM NO3HABaTENIbHbIMU A,eUCTBUAMM:
1) 6a30Bble noruyecKkue gencrTema:

caMocToATENbHO GOPMYNMPOBATbL U aKTya/NM3MpoBaTb Mpobiemy, paccmaTpusaTb eé
BCECTOPOHHE;

MCNo21b30BaTb MNP OCBOEHUU 3HaHUM I'IpVIéMbI NorM4ecKoro mbliwneHunAa (aHanM3a,
CMHTE3a, CpPaBHEHMUA, KﬂaCCM(I)MKaLI,MM, O606LLI,€HMH), pacKkpbiBaTb CMbICA 61oNornyecKmx
NOHATUM (Bbl,ﬂ,eflﬂTb MX XapaKTePHblIE NPU3HAKK, YCTaHaB/1INBATb CBA3U C APYyTrMMU I'IOHﬂTMﬂMM);

onpeaenAatb uenn OeATeNbHOCTU, 3a4aBaA NapaMeTpbl U KPpUtepunm UX AO0CTUXKEHUA,
COOTHOCUTb pe3ybTaTbl AeATE/NIbHOCTU C MOCTAaB/A€HHbIMW UeNAMu;

MCNoNb30BaTb BMONOrMYECKME MOHATUA ANA 0ObACHEHUA GaKTOB M ABNEHUN KMUBOW
npupoAbl;

CTPOUTb /IOTMYECKME pacCy)KaeHus (MHOYKTUBHbIE, AEeAYKTUBHbIE, MO aHasornu),
BbIAABNSATb 3aKOHOMEPHOCTM U NPOTMBOPEYMA B PACCMATPMBAEMbIX ABNEHUAX, GOPMYIMPOBATb
BbIBOAbI U 3aKNHOYEHUS;

NMPUMEHATb CXEMHO-MOZE/IbHblE CPeAcTBa A/1A NPeACTaBNeHNA CYLWECTBEHHbIX CBA3EN U
OTHOLLEHUI B M3ydyaeMblXx BMONOTMYECKMX OBBEKTax, a TaKKe MPOTUBOPEYMIA Pa3HOro poaa,
BbIAAB/IEHHbIX B PA3/IMYHbIX UHGOPMALMOHHbBIX UCTOYHUKAX;

paspabaTbiBaTb NAaH peweHMA npobaembl C  YYETOM aHaAM3a UMeKLLMXCA
MaTepuanbHbIX U HEMATepPUaabHbIX PECYPCOB;

BHOCUTb KOPPEKTMBLI B AEATE/IbHOCTb, OUEHMUBATbL COOTBETCTBUE PE3Y/NIbTATOB UENAM,
OUEeHNBAaTb PUCKU I'IOCJ'IG,EI,CTBVIVI 0eATENbHOCTHU,

KOOPAMHMPOBATb M BbIMNOAHATL PabOTy B YCNOBMAX pPeasbHOro, BMPTYasbHOrO M
KOMBMHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KPEAaTUBHOE MbILUIEHNE MPU PELLIEHUN KUSHEHHbIX NPobaem.
2) 6a3oBble uccneaoBaTeibCkue aeincTems:

BN1adeTb HaBblKaMu y‘-le6HO-VICCJ'Iep,OBaTe}'IbCKOI7I n I'IpOGKTHOVI AeATe/IbHOCTU, HaBblKaMU
pa3peweHnA npo6neN\, CnocobHOCTbIO M FOTOBHOCTbLIO K CaMOCTOATE/IbHOMY NMOWUCKY METOO0B
peweHnAa NPaKTUHEeCKMNX 3a4a4, NPUMEHEHNIO PA3/ZIUYHbBIX METOL0B MO3HAHUA;

MCNONb30BaTb Pa3/INyHble BUAbl AEATE/IbHOCTM MO MOJYYEHUIO HOBOFO 3HAHWA, €ro
WHTepnpeTaumm, NpeobpasoBaHU0 U NPUMEHEHUIO B YyYeOHbIX CUTyauMax, B TOM 4Mciae npu
CO34aHMM Y4ebHbIX U COLMANbHbIX MPOEKTOB;

d)OpMMpOBaTb Hay‘-leII?I TN MbllUNEHUA, BNALETb Haquoﬁ TepMVIHOﬂOFMeIZ, K/I04YEBbIMUA
NOHATUAMU U METOLAMMWU;
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CTaBuTb U GOPMYAMPOBATb COBCTBEHHbIE 33434M B 06pa3oBaTeIbHON AeATENbHOCTU U
YKU3HEHHbIX CUTyaLUAX;

BbIABNATb MPUYMHHO-CNIEACTBEHHbIE CBA3M W aKTya/M3MPOBATb 3agayy, BblABUraTb
rmnoTesy eé peleHus, Haxo4UTb apryMeHTbl 417 A0Ka3aTe/IbCTBa CBOMX YTBEPKAEHWN, 334aBaTb
napameTpbl U KpUTEPUM pPeLLeHUs;

dHa/IM3npoBaTb nNnojay4vyeHHble B XOA4eEe pPeleHnAa 3ada4n pe3ybTaTbl, KPUTUYECKU
OoueHMBaTb UX OCTOBEPHOCTb, MPOrHO3MPOBATb U3MeHEHNE B HOBbIX YC/1OBUAX;

AaBaTb OUEHKY HOBbIM CUTYaLUUAM, OLLEHNBATb I'IpMO6peTéHHbIl\/i onbIT,

OCYLLEeCTBNATb LeNeHanpaBieHHbI NOUCK NepeHoca CpeacTB M cnocoboB Aenctsmsa B
npodeccMoHanbHyto cpeay;

ymeTb MNepeHOCUTb 3HaHWuA B MNO3HaBaTe/ibHylO U NPaKTU4YeCKYyHo obnactn
Kn3HeneATeNIbHOCTH,

YMETb MHTETPUPOBATLb 3HAHNA U3 PA3HbIX MPEAMETHbIX O6J'IaCTel71;

BblABUIaTb HOBble MAOeEWU, npennaratb OpUrnMHalbHble Noaxodbl U pPeWweHnA, CTaBUTb
I'IpO6l'I€MbI M 3a4a4n, AonyCKarowmne anbtepHaTuBHbIE PELLEHNA.

3) pa6ota c uHpopmauueii:

OPUEHTUPOBATLCS B PA3/INYHbLIX UCTOYHMKAX MHPOPMaLUKM (TeKCTe yyebHoro nocobus,
Hay4yHO-MONY/IAPHON inTepaType, BUONOrMYECKUX CNOBAPSX WU CMPaBOYHUKAX, KOMMbIOTEPHbIX
6asax fAaHHblX, B WHTepHeTe), aHanu3MpoBaTb WMHGOPMALMIO Pa3INYHBIX BMAOB M dopm
npeacTaBAeHUA, KPUTUYECKM OLLeHMBATDL €€ AOCTOBEPHOCTb M HEMPOTUBOPEYMBOCTb;

dbopmynnpoBaTb 3anpocbl U MNPUMEHATb Pas3/IMYyHbie MeToAbl NMpU MNoucke U oTbope
6uonormnyeckon nHdopmauum, HeobxoANMOM ANs BbINOAHEHMA yYebHbIX 3a4ayY;

npuobpeTaTb OMbIT UCMO/b30BaHUA UHPOPMALMOHHO-KOMMYHUKATUBHbIX TEXHOIOTUN,
COBEpPLUEHCTBOBATb KY/IbTYPy aKTUBHOIO MCMNO/1b30BAaHMA Pa3/IMYHbIX MOMUCKOBbIX CUCTEM;

CaMOCTOATENIbHO BbIOMpPaTb ONTUMaNbHYyO ¢opmy npeacTaBAeHUA OMON0rMYecKomn
MHPopMaLmm (cxembl, rpaduKkn, Anarpammeol, TabAULbI, PUCYHKU U APYroe);

MCNONb30BaTb Hay4yHbIM A3blK B KayecTBe cpeactBa npu pabote ¢ 6uonornyeckom
MHPOPMaLMen: MPUMEHATb XMMUYECKME, GU3NYECKME U MATEMATUYECKME 3HAKU U CUMBOJIbI,
dopmynbl, abbpesBuaTypy, HOMEHKANATYpPy, WCMNONb30BaTb W Npeobpa3oBbiBaTb 3HAKOBO-
CMMBO/INYECKMNE CPeaCTBa HArNAAHOCTH;

BNnageTb HaBblKaMuM pPacCno3HaBaHMA U 3alUUTbI VIH(bOpMaLI,MM, MHd)OpMaLI,MOHHO[;I
6€30MacHOCTN INYHOCTW.

OBnapgeHue YHuBepcasibHbIMU KOMMYHUKaTUBHbIMU AeﬁCTBMHMM:
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1) o6weHue:

OCyLWwecTBNATb KOMMYHUKaUNM BO BCEX cd)epax HKN3HN, aKTUBHO y4aCTBOBATb B AuManore
nnn OUCKyCcCun no cywectey o6cy>+<,u,aeN\0171 TEMbDI (ymeHme 3a4aBaTb BOMPOCHbI, BbICKAa3blBaTb
CyXaeHna OTHOCUTEe/IbHO BbINMO/IHEHUA npep,naraelv\oi/'l 3a4a4n, Yy4duUTbiBaTb WUHTEPECHI U
COrnacoBaHHOCTb I'IO3MLI,MI‘;1 APYrnx y4aCtTHMKOB Ananora nau AMCKVCCMM),’

pacnosHaBaTb HeBepbasbHble cpeacTBa O6WEHMA, MOHMMATb 3HAaYeHWE COLMaNbHbIX
3HAKOB, NPEANOCHIIOK BO3HUKHOBEHUA KOHPNUKTHBIX CUTYaLUUI, YMETb CMATYaTb KOHGNKTbI U
BECTU NEPEeroBopbl;

B/IaZETb PA3/IMYHLIMK CNOCOBAMM OOLLEHMA N B3aUMOAENCTBUA, MOHMMATb HaMepeHus
APYrUX N0Aen, NpoaBaATb YBAXKUTENbHOE OTHOLLEeHMe K cobecegHMKY U B KOPPEKTHON dopme
bopmynmMpoBaTb CBOWM BO3PaAXKEHMS;

Pa3BEPHYTO U JIOTMYHO M3NaraTb CBOK TOYKY 3PEHUS C UCMONb30BAHMEM A3bIKOBbIX
cpeacTs.

2) coBMecTHas AeATeNbHOCTb: NOHUMATb U UCMO/1b30BaTb NMPENUMYLLECTBA KOMAHAHOW U
UHAMBMAYyanbHOM paboTbl nNpu  peweHun bBuonoruyeckon npobnemol, 060CHOBbLIBATL
HeobXoAMMOCTb NPUMEHEHUs TrpynnoBbiX GOPM B3aMMOAEWCTBUA MPU pelleHun ydyebHow
3apauu;

BbI6MpaTb TEMATUKRY N MeTOoAbl COBMECTHbIX I,Cl,eﬁCTBl/lf/‘l C yLIéTOM O6|J.I|MX MHTEPECOB U
BO3MOXHOCTEMN KaXX4o0ro 4jieHa KONNEKTUBa,

NPUHUMATb LEeNM COBMECTHOW AeATeNbHOCTW, OPraHU30BbIBAaTb M KOOPAMHMPOBATbL
[eUCTBMA MO eé AOCTUMKEHMIO: COCTaBAATb MJIAH AEWCTBUW, pacnpenenatb Poau C YyY4ETOM
MHEHUIN y4aCTHMKOB, 06CyXKAaTb pe3yibTaTbl COBMECTHOM paboTbl;

OL,eHMBATb KAYeCTBO CBOETO BK/AZA M KaXKA0ro y4aCTHMKA KOMaHAbl B 06WwmiA pe3ynbtat
no pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBblE MPOEKTbI, OUEeHNBATL NAEN C NO3ULUUN HOBU3HbI, OPUTUHANIbHOCTH,
I'IpaKTW-IeCKOf/’I 3HA4YMMOCTH,

OCYLLECTBNATbL MO3MTUBHOE CTpaTernyeckoe noBeAeHMEe B Pas/IMYHbIX CUTyauumsax,
NPOoABAATb TBOPYECTBO Y BOOBPaXKeHMe, 6biTb MHULMATUBHBIM.
OBnageHue yHUBepcaibHbIMU PErynaTUBHbIMU AEeACTBUAMM:

1) camoopraHusauyus:

ncnosb3oBaTb HMONOrMYEcKMe 3HaHUA ANnAa BblABNEHUA npo6neM n uUX peweHuna B
HKNU3HEHHbIX U y‘-leﬁHbIX CUTyauunax;
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BbIGBUPaTb Ha OCHOBE BUONOTMYECKUX 3HAHWUI LLeNIEBbIE U CMbIC/IOBbIE YCTAHOBKM B CBOUX
OEVCTBMAX M NOCTYNKax Mo OTHOLWIEHMIO K XKMBOW MPUPOAE, CBOEMY 340POBbI0 U 340POBbIO
OKpY»KatoLmx;

CaMOCTOATE/IbHO OCYLLECTB/NIATb NMO3HABATE/IbHYKO AEATE/IbHOCTb, BbIABIATb I'IpO6J'IeMbI,
CTaBUTb WU (I)OpMyJ'IMpOBaTb COBCTBEHHbIE 3a4a4n B o6pa303aTean0171 AeATENBbHOCTN U
KU3HEHHbIX CUTYaLUUAX;

CaMOCTOATE/IbHO COCTAB/IATbL NJ1aH peLWeHNA I'Ip06ﬂeMbI C y‘-IéTOM MMELWNXCA pecypcos,
COBCTBEHHbIX BO3MOXKHOCTEM U npe,u,nhoeHMﬁ;

[aBaTb OLUEHKY HOBbIM CUTYaLUAM;

pPacWmMpATb PAMKM y4ebHOro npeameTa Ha OCHOBE JIMYHbIX NPeAnoYTeEHUN;

AeNaTb 0CO3HAHHbIN BbIOOP, aprymeHTUpoBaTh ero, 6paTb OTBETCTBEHHOCTb 33 PELLEHME;
OLLEHMBATb MPUOOPETEHHbIN ONbIT;

cnocobcTBoBaTb GOPMUPOBAHUIO U MPOABIEHWNIO LLMPOKOMN 3pYAULIMK B Pa3HbIX 061acTax
3HAHWM, NOCTOAHHO NOBbILWATb CBOM 06Pa30BaTE/IbHbIN U KY/bTYPHbIA YPOBEHD.

2) CAMOKOHTpONb:

AaBaTb OUEHKY HOBbIM CUTYaUUAM, BHOCUTb KOPPEKTUBLI B AEATE/IbHOCTb, OLEHNBATDL
COOTBETCTBMNE PE3Y/IBTATOB LENAM,

BNafeTb HaBblKAMW MO3HaBaTe/NIbHOM pedNeKCUM KaK OCO3HaHWA COBepLIaemMbIX
AEeNCTBUIN U MbIC/IUTENIbHBIX MPOLLECCOB, UX PE3y/IbTaTOB M OCHOBAHMMI, MCMO/Ib30BATh NPUEMbI
pebnekcumn ana oLeHKN CUTyaumm, BbiIbopa BEPHOro peLleHns;

YMETb OL,eHMBATb PUCKM N CBOEBPEMEHHO NPUHMUMATb PELLUEHUA NO UX CHUNKEHUIO;
NPUHUMATb MOTMBbI U APTYMEHTbI APYrUX NPY aHaIn3e pesynbTaToB AeATe/IbHOCTY;
3) npuHAaTne ceba n gpyrux:
NPUHUMaTL ceba, NOHMManA CBOM HeAO0CTaTKU U AOCTOMHCTBA;
NMPUHMMATb MOTUBbI U APryMEHTbI APYTUX NPU aHaNM3e pe3ynbTaToB AeATENbHOCTY;
NnpM3HaBaTb CBOE NPABO M NPaBO APYrMX Ha OWKBKK;

pa3BMBaTb CNOCOOHOCTb MOHMMATb MUP C MO3ULUKN APYrOro YeNoBeKa.

NPEAMETHbIE PESY/IbTATbI
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MpeameTHble pe3ynbTaTbl 0cBOeHUA nporpammbl COO no 6Monorum Ha 6asoBoM ypoBHe
BK/IIOYAOT cneunduyeckune ana yyebHoro npeamerta «bMonornsa» HayyHble 3HaHWUA, YMEHUSA U
CNocobbl AENCTBUI NO OCBOEHWUIO, MHTEpPNPETALLUN

n Npeobpa3oBaHUIO 3HAHWUIM, BUAbI AEATENBHOCTM MO NOAYYEHUIO HOBOFO 3HAHWUA U
NPUMEHEHWNIO 3HAHWUI B PA3/IMYHbIX YYEOHbIX CUTYaLMAX, @ TAKKE B peasibHbIX }KU3HEHHbIX
CUTYaUMsAX, CBA3AHHbIX C BUonornei. B nporpamme npegMmeTHble pe3ybTaTbl NpeaCcTaBaeHbl MO
rogam obyyeHus.

MpegmeTHble  pe3ynbTaTbl OCBOeHWA ydyebHoro npegmeTta «Buonorna» e 10
Knacce [ONKHbI OTPaXKaTb:

cPOPMMPOBAHHOCTb 3HAHUI O MecTe M poan BMoNorMM B CUCTEME HAYYHOrO 3HAHMUA
€CTeCTBEHHbIX HayK, B $OPMMUPOBAHMUMU COBPEMEHHOM €CTECTBEHHO-HAYYHON KApTUHbI MMUpa U
HAay4YHOro MMPOBO33PEHUA, O BKIALE POCCUMCKUX U 3apyberkHbIX Y4EHbIX-6Monoros B pa3sutune
6nonornmn, GyHKLUMOHANbHOW FPAMOTHOCTU YEIOBEKA A/1A PELUEHUA KU3HEHHbIX 334aY;

YMEHME PacKpbIBaTb COAEPKaHUE BUONOTMUYECKUX TEPMUHOB U NMOHATUIA: }KU3Hb, KNETKA,
opraHmsm, meTabonmsam (obmeH BewecTB U NpeBpalleHne 3SHeprum), TromeocTas
(camoperynaums), ypoBHEBaA OpraHU3aUMA KUBbIX CUCTEM, CaMOBOCMPOM3BEAEHME
(penpoayKuma), HacNeaACTBEHHOCTb, USMEHYMBOCTb, POCT U Pa3BUTHE;

YMeHWe u3naratb buonornyeckne Teopum (KNeTouyHasi, XPOMOCOMHAsi, MyTaLMOHHas,
UeHTpanbHaa [Aorma MmonekynapHonm 6uonornm), 3akoHbl (I MeHgens, T.MopraHa, H.
M. BaBnnosa) 1 yyeHus (0 LeHTpax MHOroobpasmsa 1 NPOMCXOXKAEHUA KyAbTYPHbIX pacTeHnit H.
N. BaBnnosa), onpeaenatb rpaHuLbl UX MPUMEHUMOCTU K KMBbIM CUCTEMAM;

YMeHune BaaaeTb METO4AaMU HAYHYHOTO NO3HAHUA B 6uonoruu: HaGI'IPO,CI,eHMG M onnucaHue
XKUBbIX CUCTEM, nMNpoueccos u FIBI'IeHVIVI, opraHunsauna w”n nposegeHune buonormnyeckoro
3KCNepnmeHTa, BblaBUXEHUE TUNOTE3bI, BblAB/IEHNE 3aBUCUMMOCTU MeXAYy uccneayembimu
Be/INYNHaMU, obbAcHeHMe NONYy4YEeHHbIX pPe3ynbTaToB, MCMNOJZIb30BAHHbLIX HAY4YHbIX I'IOHHTVII\/‘I,
Teopmﬁ M 3aKOHOB, YyMeHME Aenatb BbiBOAbl HA OCHOBAHUM NOJTYYEHHbIX PE3Y/1bTATOB;

YMEeHUe BbIAENATb CyLEeCTBEHHbIE MPU3HAKM BUPYCOB, KNETOK MPOKApPUOT U 3yKapMOT,
OAHOK/IETOYHbIX U MHOTOK/IETOYHbIX OPraHM3MOB, 0COBEHHOCTM NPOLLECCOB: 0OMEHA BELLECTB U
npeBpalleHna 3HepPrum B KaeTke, $OTOCMHTE3a, NIACTUUYECKOro M 3HepreTMYeckoro obmeHa,
XeMOCMHTE3a, MMTO3a, Meli03a, ONN0A40TBOPEHMA, PAa3MHOMKEHMUA, UHAMBUAYA/IBHOTO Pa3BUTUS
opraHu3ama (oHToreHes);

YMeHME NPMMEHATb NOJly4eHHble 3HaHMA anA 06bACHEHMA BMONOrMYECKMX MNPOLLECCOB U
ABNEHUW, ONA NPUHATUA NPAKTUYECKMX PELLEeHNI B NOBCEAHEBHOM }M3HU C Lenbio obecneveHuns
6e30MacHOCTM CBOEro 340POBbA M 340POBbA OKPYXKalWMX A0Aen, CobAoAEHUA HOPM
rPAMOTHOrO MOBEAEHMA B OKPY!KaloLWen NpupoaHoM cpede, MOHMMAHME HeobxoauMMOCTU
NCMNO/Ib30BaHUA AOCTUXKEHUN COBPEMEHHON BMONOTMN U BUOTEXHONOMMIA ANA PaLMOHANbHOTO
NpPMUPOA0N0/b30BaAHMS;
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YMeHWe pelwaTb 3/eMeHTapHble FeHeTMYecKMe 3aZlayM Ha MOHO- U AurnbpuaHoe
CKpeLMBaHuMe, CLeneHHoe Hacnef0BaHMe, COCTaBNATb CXEMbl MOHOTMBPUAHOIO CKpeLMBaHUA
ONA NpefcKkasaHmMA HacneL0BaHUA NPU3HAKOB Yy OPraHM3MOB;

yMeHMe BbINONHATb 1abopaTopHble M NpakTUYeckne paboTbl, cobaoaaTb Npasuna nNpu
paboTe c yuebHbIM U NabopaTopHbIM 060PYAOBAHUEM;

YMEHME KPUTUYECKM OUEHMBATb U MHTEPNPeTMpoBaTb MHPOpMaLUO BUONOrMYEeCcKoro
CoAEepXKaHUA, BK/IOYAIOLYI MNCEBAOHAYYHbIE 3HAHUA W3 Pas3/IMYHbLIX UCTOYHUKOB (CcpeacTBa
MaccoBOM MHPOPMALMM, HAYYHO-NOMNYASPHbIE MaTepuanbl), STUYECKME acNeKTbl COBPEMEHHbIX
nccnegoBaHMn B buonorum, meauumnHe, GBUOTEXHOIOTUK;

YMeHMe C034aBaTb COOCTBEHHblE MNUCbMEHHbIE W YCTHble coobuleHua, o6obuian
6uonornyeckyro MHGOPMaLUUIO W3  HECKONbKMX WMCTOYHMKOB, FPAaMOTHO MCMO/Ib30BaTb
NOHATUIMHbIMA annapaTt 6uonoruu.

MpeameTHble  pes3ynbTaTbl OCBOEHMA y4yebHoro npeameta «buonorns» e 11
Knacce [OMKHbI OTPaXKaTb:

cPOPMMPOBAHHOCTb 3HAHUI O MecTe M pPoan 6MoNorMKU B CUCTEME HAy4yHOrO 3HaHMA
€CTeCTBEHHbIX HayK, B $OPMMPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHbI MUPa U
Hay4YHOro MMPOBO33PEHMA, O BKIALE POCCUMCKMX U 3apybBexkHbIX y4EHbIX-6M0N0roB B pa3BuTHe
6uonornmn, GyHKLMOHANbHOW rPaMOTHOCTU Ye/I0BEKA A/1A PELUEHUA }KU3HEHHbIX 334ay;

YMEHME pPacKpbiBaTb COAEpP!KaHWe OMOIOTMYECKMX TEPMUHOB W MNOHATUN: BUA,
nonynaums, reHoGoHA, 3BONOUMA, ABUKYLLME cUbI (PaKTOpbI) 3BOAOLMKM, MPUCNOCOBNEHHOCTD
opraHM3amoB, BMAoO6pasoBaHMe, 3KosorMyeckme GaKTopbl, 3KOCMCTEMA, MPOAYLEHTHI,
KOHCYMEHTbI, peflyLeHTbl, LLenu NUTaHus, 3KoA0rnyeckas nupamuaa, buoreoueHos, buocdepa;

ymeHue wu3naratb 6buonorumyeckme Teopun (3BONOUMOHHAA Teopua Y. [apBuHa,
CUHTETMYECKana TeopuA 3BO/IOLMM), 3aKOHbI U 3aKOHOMEPHOCTU (3apoablweBoro cxoacTsa K.
M. bapa, YepenoBaHMA rNaBHbIX HanpaBaeHU 1 nyTten asoawoumnm A. H. CeBepuoBa, y4eHMa o
6uocoepe B. N. BepHaackoro), onpenensto rpaHnLbl X NPUMEHMMOCTU K }KUBbIM CUCTEMAM;

ymeHune Ba1aaeTb METO4AaMU HAYHYHOTO NO3HAHUA B 6uonoruu: H36I’II‘O,£I,€HM€ M onnucaHune
KUBbIX CUCTEM, nMNpoueccos u FIBI'IeHVIl‘;I, opraHnsaumna wun nposegeHue 6uonormyeckoro
3KCNepnmMmeHTa, BblABUXKEHUE TUNOTE3bl, BblAB/IEHNE 3aBUCUMMOCTU MeXAyYy uccneayembimu
Be/IMYNHaMU, obbAcCHeHUe NONIYy4EeHHbIX pPe3ynbTaToOB, MCMNOJZIb30BAHHbLIX HAY4YHbIX I'IOHHTVII‘;I,
Teopmﬁ M 3aKOHOB, YMeHME AeNnaTb BbiBOAbl HA OCHOBAHUKM NOJZTYYEHHbIX PE3Y/1IbTATOB,

YMEHME BblAENATb CYLLECTBEHHbIE MPU3HAKM CTPOEHUA BMONOTMYECKUX 0O BEKTOB: BUIOB,
nonynsauuii, npoAyueHTOB, KOHCYMEHTOB, pPeAyLeHTOB, OMOreoLueHO30B U 3KOCUCTEM,
0COOEHHOCTM  MNPOLECCOB: HACc/NeACTBEHHOM  M3MEHYMBOCTM, eCcTecTBeHHoro oTtbopa,
BNA006pa30BaHUA, NPUCNOCOBNEHHOCTU OPraHU3MOB, AENCTBUA SKONOTMUYECKMX PAKTOPOB Ha
OpraHn3Mbl, NepeHoCca BELLECTB U NOTOKA IHEPIUN B IKOCUCTEMAX, aHTPOMOTEHHbIX U3MEHEHUI
B 3KOCMCTEMAx CBOEM MECTHOCTM, KPYroBOpOTa BELLeCTB M OMOreoXMMMUYECKMX LUK/IOB B
buocoepe;
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YMeHME NPUMEHATb NOJly4eHHble 3HaHMA aNA 06bACHEeHMA BUONOrMYECKMX NPOLLECCOB U
ABNEHUMN, ANA NPUHATUA NPAKTUYECKMX PeLleHNI B NOBCEAHEBHOM *KU3HM C Liesbio obecneveHunn
6e30MacHOCTM CBOEro 340POBbA M 340POBbA OKPYXKalWMX A0Aen, CobAloAeHUs HOpMm
rPamMOTHOrO NOBEAEHWS B OKpPY)KaloWen NpupoaHoi cpene, NOHMMaHME HeobXoAMMOCTU
MCMO1b30BaAHMSA [OCTUXEHUN COBpPEeMeHHOM buonorum ana pauyMOHaNbHOro
NpPUPOAOMN0/b30BaHMUS;

YMeHWe pelaTb 31eMeHTapHble BUONOrMYeckne 3a4aumn, CoCTaBNATb CXEMbl NepeHoca
BELLECTB M 3HEpPrMu B aKocucTemax (Lenu nuTaHus);

YMeHMe BbINONHATL 1abopaTopHble U NPAKTUYEeCKMe paboTbl, cobaoaaTb Npasuaa npu
paboTe ¢ yuebHbIM 1 NabopaTopHbIM 060pPYA0BaAHNEM;

YMEHME KPUTUYECKU OLEHMBATb M MHTEPNPETMPOBaTb MHPOpMauMio BMonorMyeckoro
COAEP’KaHUA, BKAKOYAIOWY NCEBAOHAYYHbIE 3HAHMA W3 Pa3/IMYHbIX UCTOYHUKOB (cpeacTBa
MaccoBOM MHPOPMALMM, HAYYHO-MONYAAPHbIE MaTepuanbl), pPaccmaTpueaTb rnobanbHble
aKoNornyeckune npobaembl COBPEMEHHOCTU, POPMUPOBATHL MO OTHOLIEHMIO K HUM COBCTBEHHYHO
nosunumio;

yMeHWe co34aBaTb COOGCTBEHHblE MUCbMEHHbIE W YCTHble coobueHna, o0606uan
6uonornyeckyto MHPOPMaUMIO U3  HECKONbKUX WUCTOYHWKOB, FPAaMOTHO MCMO/1b30BaTb
NOHATUIMHbIM annapaTt 6uonoruu.

PesynbraTel 00yuenus npuseneHsl B rpade « TpeboBaHus K YPOBHIO IOJTOTOBKHY» H IOJHOCTBIO
COOTBETCTBYIOT CTaHAapTy. TpeOoBaHus Ha 0a30BOM YpOBHE HAIpPAaBJIECHbl Ha pean3allio
JeSITeIbHOCTHOTO, MPAKTUKO—OPUEHTUPOBAHHOTO U JIMYHOCTHO OPHUEHTUPOBAHHOI'O IOJIXOJIOB:
OCBOCHME yYallIUMKCS UHTEIUIEKTYaIbHON U IPAKTUYECKOH J1eATeIbHOCTH; OBJIaJICHUE 3HAHUSIMU
U YMEHUSMH, BOCTPEOOBAaHHBIMH B MTOBCETHEBHOMN >KU3HU, MO3BOJISAIOIIMMU OPUEHTHPOBATHCS B
OKpY’)KaloIlleM MHUpE, 3HAaYMMBIMHM JUISI COXpPAHEHHUs OKpY)Karolled cpenbl M COOCTBEHHOIO
310poBbs. [l peanu3aluy YKa3aHHBIX IOAXOJO0B BKIIIOUYEHHbIE B pabodyro Mporpammy
TpeOOBaHUs K YPOBHIO OATOTOBKU CHOPMYITUPOBAHBI B A€ATEIBHOCTHOM opme. [Iprnopureramu
JUIs yaeOHoro npeamera «buosaorus» Ha CTYNeHH cpelHero (TOJIHOro) oouiero oopa3oBaHus Ha
0a30BOM YypOBHE SBISIOTCS: CpaBHEHHE OOBEKTOB, aHAU3, OLIEHKA, MOMCK HMH(OpPMaluu B
Pa3IUYHBIX HCTOUYHUKAX.

Jns npuoOpeTeHrs MpakTUYECKMX HABBIKOB M IIOBBIIIEHUS YPOBHS 3HaHUNW B paldouyro
IpOrpaMMy BKJIIOYEHBI JJa0OpaTOPHBIE U MIPAKTHUECKHUE paboThl, IpeaycMoTpeHHble [IpumepHoit
nporpamMmoil. Ilpu BblmosHEHUU 1a00paTOPHON PabOTHI M3YHaAIOTCS >KMBBIE OMOJIOTMYECKHE
00BEKThI, MHUKpOIpenapaThl, repOapuu, KOJJIEKUHUU. BbllolHEHnE MNpaKTUYeCKol paboTh
HampaBJieHO Ha (opmHupoBaHUE oOmiey4eOHbIX YMEHHMM, a Takke yMEHUH ydeOHO-
NIO03HABATENBHOM fesTenbHocTH. Hymepanus paboT npencTaBieHa B CIeIyOME Tadaule.

Ilepeyennb 1a00paTOPHBIX U MPAKTHYECKUX PAdOT

BU/I

HA3BAHUWE JIABOPATOPHOM PABOTBI Ne HA3BAHUE
MPAKTUYECKOM PABOTBI
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1 Onucanne ocobeit Buaa mo MopQoornuecKoMy KpUTEPHIO

1 AHann3 ¥ OlleHKa
Pa3IUYHBIX THITOTE3

IMPOUCXOKIACHUA KU3HU

2 BrisiBiIeHHE N3MEHYMBOCTH Y 0COOEH OIHOTO BHIA 2 AHanus 1 OIeHKa
Pa3IMYHBIX THIIOTE3
IPOUCXOKACHUS YeIOBeKa

3 BrsiBiienue npucnoco6aeHui y OpraHn3MoB K cpejie OOUTaHus

SKOCHUCTEMBI

4 HccnenoBanne mM3MEHEHMH B 9KOCHCTEMax Ha OMOJIOTMYECKHX | 3 CocraBieHue cxeM nepejadn

MoJIeNsIX (aKBapuyM)

BCUICCTB U DHCPIruu

(meneit muTaHus)

5 BrisBiaenue AHTPOIIOI'CHHBIX H3MEHEHHMH B 3KOCHCTEMax CBOeEH
MECTHOCTH

4 CpaBHuTENbHASA XapaKTEPUCTHKA
HIPUPOJHBIX IKOCUCTEM U

arposKoCucTeM CBOEH MECTHOCTH

5 Perrenne nkomornueckux 3amau

6 AHanus 1 OLleHKa NOCIENCTBUI
COOCTBEHHOM JIeITCILHOCTH

B OKpY’Karolleu cpene,
rJ100aILHBIX DKOJIOTHYECKUX

po0OJieM U myTel UX pelieHus

HUTOI'O: 5 nadoparopubix padoT

HUTOI'O: 6 npakTH4YecKux pador

B céa3u ¢ bonvuum obvemom uzyuaemozo mamepuana u oepuyumom 8pemeru OONbUUHCNBO

npakmuiyecKkux pa6om 6KJIIOYEHO 6 cocmdaes KOM6uHup06aHHle YPOKO6 Uiu ypoKoe U3y4eHusl

HOB8020 Mamepuajia u mo2cynt OYyeHueamsvCs no YyCMOompeHUuIro Y4uneii. HeKOI’I’lOpble npakmuiecKue

pa6ombl, mpe6y10u;ue ONUMENIbHO20 6blNNOJIHEHUA, peKOMeHaOGClel 6 Kauecmee OOMAUIHe20

300aHUS.

B paboueii mporpaMMe HpeIyCMOTPEHO YBEIMYEHHE KOJIMYECTBA YacOB 3a CYET PE3EPBHOIO

BPEMEHHU:

® YBEJIMYEHO KOJIMYECTBO YacoB Ha paznen «Bua» Ha 2 yaca: mo 1 gac mo6asieHo
JUISL  TIPOBEIICHUS TEMATUYECKNX 3adeToB 10 TemaMm: «CoBpeMeHHOe
ABOJIIOLIMOHHOE YueHue», «lIpoucxoxaeHue yenoBekay;
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¢ YBCJIMYCHO KOJUYCCTBO YAaCOB Ha pas3acil «DKOCHCTEMBD: IIOGaBJICH 1 gac JJIA
MPOBCACHUA TCMATHUYCCKOI'O 3a4CTa IO pa3aciy.

Cucrema ypoKOB COPHEHTHPOBaHA HE CTOJILKO Ha Mepeaady «rOTOBBIX 3HAHUN», CKOJBKO Ha
dbopMUpOBaHHE AKTUBHON JIMYHOCTH, MOTHUBHPOBAHHOW K camooOpa3oBaHUIO, 0O0jamaromieit
A0CTAaTOYHBIMU HABbIKAMU MW IICUXOJOTMYCCKHUMHU YCTAHOBKAMH K CAMOCTOATCIILHOMY IIOHMCKY,
0TOOpY, aHAIM3y U HCIOJb30BaHUIO HHPOpManuu. J[Is TEKyIIero TeMaTu4eckoro KOHTPOJIs U
OLICHKU 3HAHHI B CUCTEME YPOKOB MPEIYCMOTPEHBI YPOKH — 3aueThl. Kypc 3aBepIiaroT ypokw,
MO3BOJISIONINE OOOOIIUTh M CHUCTEMATH3UPOBATh 3HAHMS, a TaKXKe MPUMCHHTh YMCHHS,
NpUOOPETEHHbBIE ITPU U3YyICHUH OHOJIOTHH.

PabGouas nporpamma opueHTHpOBaHA Ha UCIIOJb30BaHUE Y4eOHUKA!

Obwas 6uonozus. basoeuvlil ypogens.: yueonux ons 10-11 k1. 0bweobpazosamenvHblx y4eOHbIX
3aeeodenuti/ B.U. Cusoenazos, U.b. Aeagonosa, E.T. 3axaposa - M.. /[pogha, 2014- 368c.

a TaK:Ke MeTOAMYECKHUX MOCOOMIM IJIsl YUNTeJIs:

1. Ilpocpammer ona obweobpasoeamenvhuvix yupexcoenutl. lIpupooogedenue. 5 kaacc.
buonoeus 6-11 knaccot.-M.:qpogha, 2015- 138c.

2. Kosznosa T.A. Obwas dbuonoeus. bazoswiii ypogenw. 10-11 knaccel: memoo nocobue x
yueonuky / B.U. Cusoenazoea, U.b. Aeagonosoii, E.T. 3axaposou «Obwas duonoeus.
basoeuvuii yposenvy - M.: /lpogha, 2016 — 140c.

JAOIOJTHUTEIbHOM JIUTEPATYPbI AJIA YYUTEJISA:
o JLII. Anacmacosa Camocmosmenvhvie pabomvl no ooujeti 6uoio2ul,
M.«lIpoceewenue»

o T.A.Kosnosa, B.C.Kyumenxo, buonocus 6 mabauyax 6 -11 Kraccel,
Ipogpa,2006e.

o  B.JO.Kpecmvanunos, I'.b.Batinep Coopnux 3adau no cenemuxe. Capamos
«Jluyetir.

o 3.C.Kucenesa, A.H.Msexosa. [ enemuxa yu. nocooue, M. «Ilpoceewjeruey.

e H /[ Tapacenxko, [I'HU.  Jlywanosa, Ymo 6wl 3nHaeme o0 ceoell
HacnieocmeeHHocmu?

Hosocubupcx «Haykay

aas yyammuxes:T.A.Koznoa, B.C.Kyumenko, buomorus B Ttabmmmax 6 -11 xkmacchl,
Hpoda,2016r.

A.C.baryes, ['ynenkoBa M.A. buosorusi: 6071101 CIPaBOYHUK TSI MIKOJLHUKOB U
NOCTYMAONMX B By3bl.- M. JIpoda, 2018r

MULTIMEDIA — nonnepxka kypca «buonorus. JKuBoit opranuzm»

e O6mas ouonorus 10-11 kmacc. MynbTuMeMiiHOE IpHIIOKeHHE K yueOHuKy B.U.
Cusornazos, U.b. Aragonona, E.T. 3axapoBa (3;11eKTpoHHOE yueOHOE H3/1aHUE),
Hpoda, 2006

e HHuTepHeT- pecypchl.
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OCHOBHOE COJEP)KAHUE
BUJI (21 yac)

Ucrtopus ABOJIFOIMOHHBIX unen. 3nauenue pabom K.Jlunnes, Y4eHus
K.b.Jlamapka,pBomonoHHoN  teopun  Y./lapBuHa. Posib  JBONIOLMOHHOM TeOpUM B
(GOopMHpPOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI Mupa. Bun, ero kpurepuu.
[Tonmynsiuus - CTpYKTypHas €MHULA BU/IA, €AMHULIA IBOJIOLNHU. J[BHKYILIME CHIIBI 3BOJIIOLUH, UX
BJIMSIHUE HA TeHOQOH nonysiuun. Cunmemuyeckas meopusi 960110yuu. Pe3yabTaThl SBOIIOIUH.
CoxpaHenue MHOTooOpasusi BUAOB KaKk OCHOBA YCTOWYMBOIO pa3BuUTHsi Ouocdepsl. IIpuunHbl
BBIMUPAHUS BUAOB. buonozuueckuii npoepecc u duonocuueckuii pecpecc.

['unoTe3bl MPOUCXOXKACHUS KU3HU. OTINYUTENbHBIE MPU3HAKU KUBOTO. Y CIIOKHEHUE KUBBIX
OpraHu3MOB Ha 3emjie B IMPOLECcCe OBOMIONUU. [UMOTE3bl MNPOUCXOKICHHS YEJIOBEKa.
JlokazaTenbcTBa POJCTBA YEIOBEKA C MIIEKONUTAIOLUIUMU >KUBOTHBIMU. OBOJIIOLUS YeJIOBEKA.
Ipoucxooicoenue uenoseueckux pac.

Jlemoncmpayuu

Kpurepuu Buna

[MTomynsauus — CTpyKTypHasi €IMHHLIA BUAA, €IMHHLA YBOJTIOLMU
JIBIOKyIIME CUITBI 3BOJIIOLIUU

Bo3nukHOBeHME 1 MHOTOOOpa3ue MPUCIIOCOOIEHUN y OPraHu3MOB
OO0pa3oBaHuEe HOBBIX BUJIOB B IPHPOJIE

OBOJIIOLUS PACTUTENBHOIO MUPA

OBOIIOLUS KUBOTHOTO MHpa

Penxne n ncuesaromue BUabI

@®opMBbI COXPAaHHOCTH UCKOMAEMbIX PACTEHUN U )KHUBOTHBIX
JIBIIKyIIIME CHITBI aHTPOIIOTeHEe3a

IIpoucxoxaeHue yenoBeka

IIponcxoxkaeHUE YETOBEYECKUX PAC

JlaGopaTopHble U MpaKTHYECKue paboThl

Onucanue ocoOelt Buaa 1o MOppoaorndeckoMmy KpUTepuIo
BeisiBIeHrEe N3MEHYMBOCTH y 0cOOel OIHOTO BHJA
BrrsBiienue npucnoco6ieHni y OpraHu3MoB K cpejie OOUTaHus
AHaIM3 ¥ OlleHKa Pa3IMYHBIX TUIIOTE3 MPOUCXOKICHUS KU3HU

Ananmus u OLICHKA PA3JIMYHBIX TUIIOTE3 IMIPOUCXOKIACHUSA YCIIOBCKA
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SKOCHUCTEMBI (12 uac)

Okonorudeckue (GaKTOpbl, WX 3HAUYEHWE B JKU3HH OPTaHU3MOB. buonozuueckue pummbi.
Me:XBUOBBIC OTHOIICHUS: Tapa3WTH3M, XUIIHUYECTBO, KOHKYpeHIUs, cuMmOno3. BumoBas u
MPOCTPAHCTBEHHAs] CTPYKTypa »dKocucTeM. [luineBbie CBsi3M, KPYroBOPOT BEIIECTB U
IpeBpalleHus] SHEpPruM B 3KocucTemax. [IpUYuHBI yCTOMYHMBOCTM M CMEHBI JIKOCHCTEM.
HcKyccTBEHHBIE COOOIIECTBA — arPOIKOCUCTEMBI.

buocdepa — riobanpHas sxocucrema. Yuenue B. M. Bepuanackoro o 6uocdepe. Ponb skuBBIX
opranu3MoB B Omoctepe. buomacca. buonocuueckuii kpyeosopom (Ha npumepe Kpy2080poma
yenepooa). 2eonoyus buocgepot. I'modanbHBIE YKOTOTUISCKUE MTPOOTEMBI U TTyTH UX PEIICHHUS.
ITocnencTBus 1eATEIBHOCTH YEJI0OBEKA B OKpyKarolel cpene. Ilpasuia noseneHus B NpupoaHOn
cpexne.

Jlemoncmpayuu

Dkonornyeckue (HakTopbl U UX BIUSHUE HA OPraHU3MBI

Bbuonoruueckue puTmbl

Me>XBHUIOBBIE OTHOIICHUS: TTAPA3UTH3M, XHITHHYECTBO, KOHKYPEHIIHS, CHMONO3
SIpyCcHOCTH PaCTUTEIBHOIO COOOIECTBA

[Tuiessle nenu u cetu

DKOJIOTHYECcKas MupaMuIa

KpyroBoport BeriecTB 1 peBpalieHusi 3HEPruu B SKOCUCTEME

Okocucrema

ArposkocucreMa

buocdepa

Kpyrosoport yriepona B 6uochepe

buopaznoobpazue

['moGanpHbIe 3KOJIOTHUYECKUE TPOOIEMBI

[TocnencTBust AesITETLHOCTH YEJIOBEKA B OKPY’KAIOIIEeH cpere

buocdepa n yenosek

3amoBeTHUKY | 3aKa3HUKH Poccun

JlaGopaTopHbie U TPaKTUYECKUE PabOThI

BrlsiBiieHHE aHTPONOT€HHBIX H3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH
CocraBiieHne cxeM Iepeiayy BelecTB U 3HepTuu (1iernei muTaHus)
CpaBHHTENbHAS XapaKTEPUCTUKA IPUPOAHBIX IKOCUCTEM U arpO3KOCUCTEM CBOEH MECTHOCTH
HccnenoBanue W3MEHEHUH B SKOCUCTEMAaX Ha OMOJIOTHYECKUX MOJAEISAX (aKBapuyM)

Pemrenne skonorundeckux 3aga4
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AHanm3 ¥ OlleHKa MOCIEACTBUN COOCTBEHHOM NIEATETLHOCTH B OKPYXKAIOIIEH cpejie, TI00aTbHBIX
AKOJIOTUYECKHUX MPOOIEM U yTeH UX PEIICHUS

[IpumepHbI€ TEMBI SKCKYpPCHIt
Mmuoroo6pasue BuioB. Ce30HHbIE U3MEHEHUS B IPUPO/IE (OKPECTHOCTHU IIKOJIBI).

MHoroo6pa3ue copToB PacTeHHI W MOPOJ KMBOTHBIX, METOJIbI UX BBIBEICHUS (CEJIICKIIMOHHAS
CTaHIMs, IJIEMEeHHAas (pepMa WK CelIbCKOXO035IICTBEHHAsI BHICTABKA).

EcTecTBeHHbIE 1 UICKYCCTBEHHBIE IKOCUCTEMBI (OKPECTHOCTH IIIKOJIBI).

TPEFOBAHHUA K YPOBHIO 10T OTOBKH
B pezynomame uzyuenus duonrocuu na 6a306om yposte yuenux 11 kiacca 0ondxcen
3HATh /MIOHUMATh

. OCHOBHble NOJI0JCceHUss OUONOTHUeCKUX Teopuil (aBomrormonHas teopus Y.JlapBuna);
yuenue B.W.BepHaackoro o 6uocdepe;

. cmpoeHue ouono2uyeckux 00beKmoa. BUjia U 3KOCUCTEM (CTPYKTYpa);

. CYWHOCMb  OUONIO2UHECKUX NPOYeccos: NEHCTBUE HMCKYCCTBEHHOIO W €CTECTBEHHOTO
otbopa, (OpMHUPOBaHHE MPHUCTIOCOOICHHOCTH, OOpa30BaHHWE BHJIOB, KPYrOBOPOT
BEIIIECTB U MPEBPAIICHUS SHEPTUU B IKOCUCTEMax u orocdepe;

. BKA0 8bLOAIOWUXCSL YYEHbIX B PA3BUTHE OMOJIOTMUECKONU HAYKH;
. OMOJIOTUYECKYIO TEPMHHOJIOTHIO U CUMBOIIUKY;
YMETh
. 00bsICHAMYb: PONb OHOJOTHU B (HOPMUPOBAHMM HAYYHOTO MHPOBO33PEHUS; BKJIAJ

OM0JIOrNYeCKUX TeopHuil B HhopMUpOBaHHE COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI
MHpa; €IMHCTBO JXMUBOM M HEKHWBOW NPUPOABI, POACTBO JKUBBIX OPraHU3MOB;
OTPULIATEIILHOE BIIMSIHUE aJIKOTOJIsl, HUKOTUHA, HAPKOTUYECKHUX BEIIECTB HA Pa3BUTHE
3apoJblllla YEJIOBEKA; BIMSIHME MYTarceHOB Ha OPraHU3M YeEJIOBEKAa, JKOJIOTHYECKHX
(akTOpOB Ha OpraHU3MbI; B3aUMOCBSI3U OPraHU3MOB M OKPYXKaroIlel Cpe/bl; MPUUHHbI
9BOJIFOLIAN, U3MEHSAEMOCTH BUJI0B, HAPYIIEHUN Pa3BUTHs OPTAaHU3MOB, HACJIEICTBEHHBIX
3a00JIeBaHUN, MyTallMii, yCTOMYMBOCTM U CMEHBI D3KOCHUCTEM; HEOOXOAMMOCTH
COXpaHEHMsI MHOT000pasusl BUJIOB;

. pewams dIEeMEHTapHble OMOJIOTHYECKHE 3a/1aul; COCTABIATh CXeMbl IIepeHoca BEIeCTB
Y DHEPIUH B SKOCUCTEMaX (LIeTH MUTaHUs);

. onucviéams 0coder BUAOB M0 MOP(POIOrHYECKOMY KPUTEPHIO;

. 8b156/151Mb TIPUCTIOCOONICHUSI OPTaHU3MOB K Cpefie 0OUTaHus, UICTOYHUKA MYTarcHOB B
OKpy»Karolie cpene (KOCBEHHO), aHTPONOTE€HHbIE M3MEHEHHSI B SKOCHUCTEMAax CBOEH
MECTHOCTH,

. cpasHusamy: OUONOTHYECKHE OOBEKTHl (XMMHUYECKHUH COCTAaB TEN KUBOM M HEKUBOM

IIPUPOJIbI, 3aPOJIBIIIN YEJIOBEKA U APYTHX MIIEKOIUTAOIINX, IIPUPOIHBIE IKOCUCTEMBI U
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arpoO’KOCUCTEMBI CBOEH MECTHOCTH), MPOIECCHl (€CTECTBEHHBIM W HMCKYCCTBEHHBIN
oTOOD, MOJIOBOE U OECIIONIOE pa3MHOKEHHE) U JIeJaTh BHIBOJIBI HA OCHOBE CPABHEHHS;

. AHATUZUPOBAMb U OYEHUBAMb PA3IINYHBIE TUIIOTE3bI CYILIHOCTH XKU3HHU, IPOUCX0XKICHUS
KHU3HH M 4YeJOBEKa, INI0OAIbHBIE 3KOJIOrMYEeCKHe MpoOIeMbl M MYTH HMX peEIIeHUs,
MOCJIE/ICTBUSI COOCTBEHHOM JIEATEILHOCTH B OKPYXKAIOIIEH CpeJIe;

L4 uszyuamv U3SMCHCHUS B 3KOCUCTCMAX Ha OHOJIOTHYECKUX MOACIAX,

. Haxooums WHPOPMAIUIO O OWOJIOTHMUYECKUX OOBEKTaX B PA3TUYHBIX HCTOYHUKAX
(Y4eOHBIX TEKCTaX, CIPABOYHHUKAX, HAYYHO-TIOMYJISPHBIX H3IaHUAX, KOMITBIOTEPHBIX
0a3ax JaHHBIX, pecypcax HHTEpHET) M KPUTHYECKH €€ OICHHUBAThHCIIOIb30BaTh
NPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHUYECKOW JEATCIbHOCTH M TOBCEIHEBHOU
KHU3HU JUTSL:

. coOuoieHUsT Mep NpO(UIAKTUKH OTPaBJICHUM, BUPYCHBIX M JAPYrHX 3a0o0JieBaHMH,
CTPECCOB, BPEIHBIX IPUBBIUCK (KypeHHE, aJTKOTOJIM3M, HAPKOMAHU ); IPAaBUJI IIOBEJACHUS
B IIPUPOJIHOM CPEJE;

. OKa3aHusl NEpBOM MOMOILM IPU HPOCTYAHBIX M JPYTUX 3a00J€BaHUSIX, OTPaBICHUU
MULIEBBIMU IIPOYKTAMU;

. OLICHKM STHUYECKHX AaCIEeKTOB HEKOTOPBIX HCCIEAOBAaHUN B 00JacTH OMOTEXHOJIOTHU
(KJIOHUPOBaHKE, HICKYCCTBEHHOE OIIOJJOTBOPEHHUE).

['paduk nmpoBeneHus: 3a4eTOB

11 KITACC

No Jarta Tema

13 3AYET Nel  «BU»

21 3AYET Ne2 «AHTpomnoreses»
33 3AYET Ne3 «3Qxocucremay

I'padux npoBeneHMs 1a00PaTOPHBIX U MPAKTUYECKUX pabOT

No narta Tema ypoka DKCHEPUMEHT
5 Bun. Kpurepuu u ctpykrypa JIPNel
7 DaKkTOpbI IBOJIOIUU JIPNe2
9 AnanTanusi OpraHu3MOB K YCIIOBUSIM OOUTaHUS JIPNe3
15 CoBpeMeHHBIE TTPEICTABJICHHS O BOSHUKHOBEHHUH KU3HHU IIPNo]
17 ['umoTe3bl MPOUCXOXKISHHS YeToBeKa LIPNo2
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26 [Inmessle cBs3u. KpyroBopor BemectB U 3Heprum B | [IPNe3
JKOCUCTEMAaxX
27 [IpnunHbI YCTOWYMBOCTH U CMEHBI IKOCUCTEM. 1IPNe4
JIPNo4
28 BnusiHue yenoBeka Ha YKOCUCTEMBI 1IPNoS
JIPNeS
31 buocdepa u yenosex L1IPNo6(1
32 OCHOBHBIE PKOJIOTHYECKUE MPOOJIEMBI COBPEMEHHOCTH, yTH | [IPNe6(2
WX pEIICHUS
KanennapHo-remaTH4ecKuii mjiaH
Ne | Tun ypoka Hara | Jlata | obopynoBaHue IIpUMeYaHue
miaH. | Gaxr.
Tema ypoka ¢
1 | nexums | Pa3Butue j110)
OMOJIOTUH B
JOAAPBUHOBCKHI
niepuo. PaboTsr
K.JIunnes.
2 | uaM DBOJIIOLMOHHAI norp
Teopus
K.b.JIlamapka
3 | uHM [Ipennoceinku aop
BO3HHUKHOBCHUS
YYeHUS
Y./lapBuHa.
4 | uaM OBOJIIOAOHHAI J110)
Teopus
Y./lapBuHa.
S5 |mp Bun. Kpurepuu un I'epoapuu, aynsi, IUJI JIPNel
CTPYKTypa
6 | uaMm [Momymstrus - norp
CTPYKTypHast
€IMHUIIA BUA U
IBOJTIOIIHH
7 | mop dakTopsl KomHuaTHbIe pacTeHus, JIPNe2
ABOJTIOINH KOJIJIEKIIHM HACEKOMBIX,
Jja
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8 | mam EcrectBenHbIi nop
0TOOp — TJIaBHAS
JBUOKYIIAs CHJIa

HBOJIIOLIMU
9 |mp Ananranus KomuartHble pacTenus, JIPNe3
OpPraHU3MOB K KOJIJIEKIIUM HACEKOMBIX,
YCJIOBUSIM JI
oOuTaHus
10 | nexums | BumoobpazoBanue nopP
11 | uam CoxpaHenue aorp
MHOT'000pa3us
BHJIOB
12 | nexuus | JlokasarenscTBa 11(0)
IBOJTIOIIAH
OpPraHHYECKOTO
Mupa

13 | moy 3AYET Nel

14 | nexums | Pa3Butue oor
IIPEACTABICHUH O
MIPOUCXOXKICHUN
JKW3HU Ha 3emMIie

15 | mp CoBpeMeHHbIE norp IMPNel
IIPEJICTaBICHUS O
BO3HUKHOBEHHUH
AKU3HU

16 | uam PazButue xxu3Hu mor
Ha 3emiie

17 | mp I'unoresbt aorp ITPNe2
MIPOUCXOXKACHUS
YeJI0BeKa

18 | uam [lonoxenue norp
YyeJIoBeKa B
cucreMe
KUBOTHOTO MUPA

19 | uam DBOJTIOTIHS aop
4eloBeKa

20 | uaM Yenoseueckue orp
pacel

21 | moy 3AYET Ne2
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22 | uaM Opranusm u HOP
cpena.
DKOJIOTHYECKHUE
(hakTophI

23 | uHM AOnoTHYeCcKHe norp
(hakTopbI cpepl

24 | uam buotnyeckue nopP
(hakTopbI Cpebl

25 | uaM Crpykrypa aorp
HKOCHCTEM

26 | mp [TumeBsie CBS3M. HOP, 111 ITPNe3
Kpyrosopor
BEIIECTB U
SHEPTUU B
KOCUCTEMAX

27 | p [TpuumHbI noP, IJ1 TP Ne4
YCTONYMBOCTH U aKBapuyM(BUPTYaJIbHbIN)
CMCHBI DKOCHCTEM.

JIPNe4

28 | mp Bnusiaue nop TP NeS
9eJoBeKa Ha
9KOCHCTEMBI

JIPNeS

29 | nexuus | buocdepa — aorp
riio00anpHas
IKOCHUCTEMA.

30 | uaMm Ponb xuBbIX aorp
OpPraHHU3MOB B
ouocdepe

31 | mp buocdepa n aorp ITPNe6(1)
YeJI0BEK

32 | mp OcHoBHbIE norp IPNe6(2)
IKOJIOTHYECKUE
poOIEeMbI
COBPEMEHHOCTH,
MyTH UX PEHICHUS

33 | noy 3AYET Ne3

34 | oy Ponp Guonoruu B norp
Oymymem

HUTOI'O: 34 yaca
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