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HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma yueOHoro mpeamera «buomorus» (najsee — mporpaMmma) cocTaBjeHa Ha
OCHOBE U C YYETOM CIEYIOIIUX JOKYMEHTOB:
1. ®enepanbublii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu Poccuiickoit @enepannm»;
2. Tlpukaz MwunoOpHayku Poccum ot 17.05.2012 Ne 413 «O06 yrBepxkuenuu ¢enepaabHOrO
rocyJIapCTBEHHOT0 00pa3oBaTeIbHOr0 CTaHIapTa CPEIHETo 00I1Iero oopa3oBaHus (3aperucTPUPOBAH B
Mumntocte PO 07.06.2012 Ne 24480, B pegakuuu npukazoB Munooprayku PO ot 29.05.2014 Ne 1645,
31.12.2015 Ne 1578, 29.07.2017 Ne 613).
3. IlpumepHas oOpazoBarenbHas MporpamMma cpeaHero oomero obpasoBanusa (ogoOpeHa peuieHuemM
y4eOHO-METOANYECKOT0 00BeJMHECHMSI 10 001IeMy 00pa3zoBanuio, mpoTokoi 28 mioHs 2016 r. Ne 2/16-
3).
4. Tlpuka3z Muno6puaayku Poccuu ot 30.08.2013 Ne 1015 «O6 yrBepxkaenuu [lopsiaka opranusanuu u
OCYULIECTBIICHUS 00pa30BaTEIbHON AEATEIbHOCTH 10 OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOTpaMMaM
— oOpa3oBaTeapHBIM TpOrpamMMaM Ha4YaJdbHOr'O OOIIEro, OCHOBHOTIO OOIIETOo, CPEeIHero OoOIero
obpaszoBanusi» (3apeructpupoBano B Muntocte Poccum 01.10.2013 Ne 30067, B pen. Ilpuxaszor
Munobpuaykun Poccum ot 13.12.2013 Ne 1342, ot 28.05.2014 Ne 598, or 17.07.2015 Ne 734,
ITpukazos Munnpocsemenus Poccun ot 01.03.2019 Ne 95, ot 10.06.2019 Ne 286 ).
5. TlocranoBnenue ['maBHOro ['ocymapcTBeHHOro canutapHoro Bpauda Poccuiickoit @enepanun «O06
yrBepxaeann CanlluH 2.4.2.2821-10 «CanntapHO-3MHAEMHOIOTHYECKHE TPEOOBAHUS K YCIOBUSAM U
opraHu3zanuu oO0ydeHHs B 00meo0pa3oBaTENbHBIX YyUpexaeHusx» ot 29.12.2010 Ne 189,
(3apeructpupoBano B MuHiocte Poccnmiickoit ®Peneparmuu 03.03.2011 Ne 19993 B penmakuum
n3meHeHuit Ne 1, yrBepxaenusix [locranoBineHuem ['TaBHOT0 TOCy1apCTBEHHOTO CAaHUTAPHOT'O Bpada
P® or 29.06.2011 Ne 85, M3smenenuit Ne 2, yrB. [locranoBnenuem [7maBHOTO rocyJapCTBEHHOTO
canuTtapHoro Bpada P® or 25.12.2013 No 72, Msmenenuit Ne 3, ytB. [locTranoBnenuem ['maBHOTO
rocyaapcrBeHHoro canutapHoro Bpada P® or 24.11.2015 Ne 81, Ilocranosnenuem ['maBHOTO
rocyZIapCTBEHHOT0 CaHUTapHOro Bpadya P® ot 22.05.2019 Ne 8).

O6masi xapakTepuCcTHKA POrpaMmbl 1Mo 0MOJIOTHH

B cucreme ecTtecTBeHHO-HaydYHOrO 0Opa3oBaHMs OWONOTHS KaK Y4eOHBIH MpEIMET 3aHWMaeT
BAXHOE MeCTO B (OPMUPOBAHMHU: HAy4YHOH KAPTUHBI MHUPA; (QYHKIHMOHAIBHOW TI'PaMOTHOCTH,
HEOOXOAMMOM [UIsl TOBCEIHEBHOW H3HHM; HAaBBIKOB 3J0POBOTO M 0OE€30MacHOTO /Jis 4YeloBeKa MU
OKpYXXaloIe cpeapl o0pa3a KU3HHU; HKOJIOTHYECKOr0 CO3HAHMS; HEHHOCTHOTO OTHOIIEHHUS K KUBOMH
MPUPOJC W 4YEeIOBEKY,; COOCTBEHHOW NO3WUIIMU 110 OTHOMNIEHHWIO K OWOJIOrudYecKor uH(opmaruu,
MOJIy4aeMOi M3 pa3HBIX MCTOYHUKOB. V3yueHune OMONIOrMM cO3/1aeT ycloBUsS Uisi GOpMUPOBAHUS Y
0o0y4aromuxcsi HWHTEIJIEKTYalbHbIX, TPAXIAHCKUX, KOMMYHHKAIMOHHBIX W HH(POPMAIMOHHBIX
KOMIIETEHIIUH.

OcBoenue mporpaMMmbl 1O OuoMOrMM OOECIeYnBAaeT OBJIAJICHHE OCHOBAaMH Y4eOHO-
HCCJIeA0BATENbCKON /AESITeNIbHOCTH, HAYYHBIMH METOJIAMU PEHICHUS PAa3IMYHBIX TEOPETUYECKHX U
MPaKTUYECKHUX 3a1ad.

W3yuenne  Oumomorum  Ha  0a30BOM  ypOBHE  OpPHUEHTHPOBAaHO Ha  oOecredeHHe
o0ureo0pazoBaTeNbHON U OOIIEKYIBTYPHOIH MOATOTOBKH BBITYCKHUKOB.

Ha 6a3oBom ypoBHe u3yuenue npeamera «buonorus» B yactTu GpopMupoBaHus y o0ydaromuxcs
Hay4YHOT'O MUPOBO33PEHHS, OCBOCHHS OOIIEHayYHBIX METOJ0B, OCBOCHHUS MPAKTHYECKOTO MPUMEHEHUS
Hay4YHBIX 3HAHUH OCHOBAHO HA MEXIPEIMETHBIX CBA3SX C MpeIMeTaMH 00JacTeil eCTeCTBEHHBIX,
MaTEMaTHYECKHX U TYMaHUTAPHBIX HAYK.

[Iporpamma ydeOHOro npeamera «buonorusi» cocraBieHa Ha OCHOBE MOJYJIbHOI'O NMPUHIIMIIA
MOCTPOEHUS Y4eOHOr0 MaTepHana.

[IporpaMMa y4uTHIBa€T BO3MOXKHOCTH MOJIYYEHUS 3HAHHI B TOM YHCIIE 4Yepe3 MPaKTHYECKYIO
JesTeNbHOCTh. B IporpaMme coepKUTCS MepedeHb NPaKTUIECKUX padorT.



MecTto yueOHOTO0 TpeameTa «buogorus»

[Ipenmer «buonorus» sABAseTcs YacThio NpeaMeTHON obnactu «EcTecTBEeHHbIE HAYKHUY,
n3yJyaeTcs Ha ypOBHE cpejHero obOmiero oOpa3zoBaHHs B KadecTBe ydyeOHOro mpeamera B 10 — 11-x
KJlaccax.

lon Knacc KonunyectBo yacos Konnuectso KonnyectBo yacos
o0yuyeHust B HEJEJIIO y4eOHBIX HEENb B IOJI
1 10 1 34 34
2 11 1 34 34
Bcero 68
W3zyuenne npeamera «buosorusy 1o paszaenam:
KOJIMYECTBO
Ne HauMenoBaHue pa3aeios, TeM 4acoB
10 KJTACC OBIIIAS BUOJIOT'U A
1 | Pazgen 1. buosnorus kak KOMIIJIEKC HAyK O )KUBOW MPUPOJIE 2
2 | Paznmen 2. Knetka 15
3 | Pazgen 3. Opranusm 17
BCEI'O 34
11 KITACC OBLIIAS BUOJIOT' A
1 | Paznmen 1. Teopus »BomOIINN 15
2 | Pazgen 2. PazBuTHne xu3Hu Ha 3emiie 6
3 | Pazgen 3. Opranu3Mbl U OKpyXaroIias cpena 13
BCEI'O 34

Oco0eHHOCTH OpraHu3auu 00pa3oBaTeILHOM 1esITeEILHOCTH:

@®opMbI ¥ BUIBI YIEOHOM IEATENbHOCTH U1 OPTaHU3ALMK 3aHATUN B paMKax IpeaMera
«buonorus» OCHOBBIBAIOTCS HA ONTUMAJIbHOM COYETAHUM PA3JIUYHBIX METOJA0B 00y4eHUs!:

IIpobnemnoco obyuenus (NpoOIeMHOE M3T0KEHHE, YACTHYHO-TIONCKOBBIE HIIM IBPUCTUYECKHUE,
HCCIeI0BATEIBCKIE).

Opeanuzayuu yuebno-noznasamenvbHoll oesmenavHocmu (CIOBECHBIE, HATJsAIHbIE, IPAKTHUECKHUE;
AHAJUTUYECKUE, CHUHTETUYECKHE, AHAIUTHUKO-CUHTETHUYECKHUE, WHAYKTUBHBIE, JI€IYKTUBHBIE;
pEenpoOayKTUBHBIE, TPOOIEMHO-TIOUCKOBEIE).

Cmumynuposanus u momugayuu (CTUMYJIHUPOBAHUS K YYCHHUIO: Y4eOHBIE TUCKYCCHH, CO3/IaHHE
SMOLMOHAJIBHO-HPABCTBEHHBIX CUTYAllMi; CTUMYJHUPOBAHUS JOJIIAa U OTBETCTBEHHOCTHU: yO€XKIEeHUS,
npeabsaBiIeHHe TPeOOBaHUI, TOOMIPEHHUS ).

Konmpons u camokonmpons (MHAUBUIYAIbHBIA Onpoc, GPOHTAIBHEBIN ONMpPOC, YyCTHAs MPOBEpKa
3HAHUM, MMCbMEHHBII CAMOKOHTPOJIb, AHAIN3 KPUTUUECKUX CUTYaLIHil).

CamocmoamenvHoti no3naeamenvrou oOesimenbHocmuy (IMOATOTOBKA YYaUIUXCS K BOCIPHUITHIO
HOBOI'O MaTepualla, YCBOCHHE ydalllMMHUCS HOBBIX 3HAHUH, 3aKpEIJICHME U COBEPILICHCTBOBAHUE
YCBOEHHBIX 3HAHUU U YMEHHUM, BBIpaOOTKa U COBEPILIEHCTBOBAHME HABBIKOB; paboTa ¢ TEKCTOM; paboTa
10 3alaHHOMY 00pas3ly, KOHCTPYKTUBHBIE, TPEOYIOIIHEe TBOPUECKOr 0 MOAX0/1a).

Ilpoexmuuiti memoo (pa3BUTHE TBOPYECKUX W IO3HABATEIbHBIA IMPOLECCOB, KPUTHYECKOTO
MBILIUIEHUS, YMEHHUS CaMOCTOSTEIbHO TMOJy4aTh 3HAHUS M TPUMEHSATh HUX B MPAKTUUECKOM
NeATebHOCTH, OPUEHTUPOBATHCS B MHPOPMALMOHHOM MPOCTPAHCTBE).

PaGoueil nmporpammoii vuedHoro mpeamera «buojorus» m MOTPEHO BbINOJIHECHN
MAIIHEro 3aIAHMA B CJI HX Max — VCTHAs Ma, IMCbMEHHAS Ma
@DopMbl 00y4eHUsI: UHIUBHIyallbHas, TPyNnoBasi, GpoHTaIbHasl.



TexHosoruu 00y4eHuUs: JUYHOCTHO-OPHUEHTUPOBAHHOE obyueHnue, UH(pOpMAaIMOHHO-
KOMMYHUKATHUBHAsl TEXHOJOTHS, TEXHOJIOT U JUCTAHIIHOHHOTO 00yUYeHHUSI.

1. INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS YYEBHOI'O ITIPEJAMETA,
KYPCA
N3ydyenue Owonoruum Ha YpOBHE CpeaHero oOmero o0pa3oBaHUs [aeT BO3MOXKHOCTD
ydamuMcesa JOCTHYb CICAYIOIIUX PE3YJIbTATOB PA3BUTUA:
|. B IMYHOCTHOM HANPaBJIeHHU:
JINYHOCTHBIE pe3y/bTaTbl 0CBOEHHS NPOrpaMMbl JOJKHBI OTpaXKaTh:

- MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH, 3HAYHMMOCTH
HayK{, TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPYECTBY, BJIaJIeHHE JAOCTOBEpHOH MH(popMmaiuei o
NepeaoBbIX AJOCTHIKCHUAX U OTKPBLITHUAX MHpOBOﬁ A OTE€YECTBEHHOHU HayKH, 3aUHTCPECOBAHHOCTL B
Hay4HBIX 3HaHHUAX 00 ycTpoicTBE MUpa U OOIIEeCTBa;

- TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHNIO, B TOM YHCIIE€ CaMOOOPa30BaHUIO, HA IPOTSKEHUN
BCEH JKM3HM; CO3HATEIbHOE OTHOIIEHHE K HENPEephIBHOMY OOpa3oBaHUIO KaK YCIOBHIO YCIIEIIHOW
npodecCHOHATBHON U 0OIIECTBEHHON JESTEIbHOCTH;

- DKOJOTHYecKasi KyJlbTypa, OepeskHOe OTHOIIEHHUS K POJHOH 3eMile, MPUPOIHBIM OOraTcTBam
Poccunm wun MHpa; IMOHHMMAaHUE BJIUAHHA COHUAIBHO-ODKOHOMHUYCCKHUX IIPOHECCOB Ha COCTOAHHE
NPUPOJHON U COLUAIBHOU CPEABI, OTBETCTBEHHOCTh 3a COCTOSHUE IPUPOAHBIX PECYPCOB; YMEHHUS H
HaBbIKH Ppa3yMHOI'O IMPpHUPOAOIIOJIb30BaHMA, HCTCPITUMOC OTHONICHUC K I[eﬁCTBPIHM, MMPUHOCAIIUM BpPEA
9KOJIOTHH; TPUOOPETEHNE ONBITA KOOI O-HAIIPABJICHHOM JESATEIbHOCTH;

- HaBbIKM COTPYZHUYECTBA CO CBEPCTHHKAMH, IeTbMU MJIaJLIIer0 BO3pacTa, B3POCJbIMU B
o6pa3oBaTeJIbHOM, 06111eCTBEHHO M0JIE3HOH, y4eOHO-MCCIe0BaTebCKOM, IPOEKTHON U IPYTUX
BU/JlaX [ eATeJIbHOCTH;

- HpaBCTBEHHOE CO3HAaHUE U IOBeJleHUe Ha OCHOBe YCBOEHMs O0OIedyesloBeYeCKUX
IIEHHOCTeH;

- 3CTeTUYeCKOe OTHOLIEHHE K MUPY, BKJII0Yasl 3CTETUKY ObITa, HAYYHOI' O U TEXHUYECKOT O
TBOPYECTBA, CIOPTA, 001eCTBEHHBIX OTHOLIEHUH;

- TNpUHATHE U peasn3alUi0 LEHHOCTel 3J0pOBOro U 6e30MacHOro obpasa >KU3HHY,
NOTpe6GHOCTM B (QU3MYECKOM  CaMOCOBEpPLIEHCTBOBAaHMHM,  3aHATUAX  CIHOPTUBHO-
03/l0pOBUTEJIbHOM eITEJIbHOCTBIO, HEIPUATHE BPeJHBIX IPUBbIYEK: KypeHUs, YIOTpeOJIeHUs
aJIKOro0Jisl, HAPKOTUKOB;

-  OepexxHOe, OTBETCTBEHHOe M KOMIIETEHTHOe OTHOILIeHUe K (pU3NYeCKOMy U
IICUXO0JIOTUYECKOMY 3/I0POBbIO, KaK COGCTBEHHOMY, TaK M APYTrUX JIOJAeHd, yMeHUue OKa3blBaTb
NepBYIO IOMOIb.

I1. B MeTanpeaMeTHOM HANPaBJIEHUMN:

MeTanpeaMeTHbIe pe3y/bTaTbl 0CBOEHUS IPOTPaMMBbl JOJKHbI OTPaXKaTh:

- YMeHHe CaMOCTOSITEJIbHO OIpeJessaATb LieJu JAesdTeJbHOCTU U COCTaBJATb IJaHbl
JlesITeJIbHOCTH; CaMOCTOSITEJIbHO OCYLLEeCTBJAATb, KOHTPOJHUPOBAaTb M KOPPEKTHUPOBATb
JlesiTeJIbHOCTb; UCII0JIb30BaTh BCE BO3MOXXHbIE PeCypChl [IJISl JOCTHUXKEHHUS IOCTaBJIEHHbIX Lieslel
M peasv3alidu INJIAHOB [JesTeJbHOCTH; BBIOUpATh YCIeEeUIHble CTPaTeTMU B pa3JIMYHbIX
CUTyalUsX;

- yMeHMUe MNPOAYKTUBHO OOIAaTbCAd U B3aUMOJEeHCTBOBATb B MpPOLECCe COBMECTHOU
JlesITeJIbHOCTH, Y4YUTbIBAaTh IMO3UIUU [JAPYTHX YYaCTHUKOB JesaTeJbHOCTH, 3(PeKTHBHO
pa3pewiaTb KOHQIMKTHI;

- BJIaJleHHWe HaBblKaMM I[103HaBaTeJIbHOM, y4eOHO-UCC/e[0BaTeJbCKOM U NPOEKTHOH
JlesTeJIbHOCTH, HaBblKaMWU pa3pelleHuss MpobseM; CHOCOOGHOCTb W TOTOBHOCTb K
CaMOCTOSATEJbHOMY NOMCKY METO/IOB pellleHUsI MPaKTHUUYeCKUX 3a/a4, TPUMEHEHUIO Pa3JIMUHbIX
MEeTO/|0B I0O3HAHUS;

- TOTOBHOCTb U CIIOCOGHOCTb K CaMOCTOSITEJbHOW WHGOPMALMOHHO-IO03HABaTEJbHOU
JlesiTeJIbHOCTH, BJIaJleHMe HaBblKaMHU IOJIyYeHUs HeoOXoJUMOW HHPoOpMalUu U3 cjloBapei
pPa3HbIX TUIIOB, yMEHHE OPUEHTHUPOBATHCA B pa3/IMUHbIX UICTOYHHUKAX UHOpPMaALUH,
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KPUTHUYECKU OIleHHWBAaTh W HHTEPHNpPeTHPOBaATb HHGOOPMAIHIO, MOJy4aeMyl W3 pPas3JIMYHbIX
HCTOYHHKOB;

- yMeHHe WHCIO0JIb30BaThb CpeJcTBa HWHPOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX
TexHoJsiorui (gasee - UKT) B pellieHHH KOTHUTHBHbBIX, KOMMYHUKATHBHBIX U OPTaHU3allMOHHbBIX
3aJlad C COO6JIloJleHHeM TpeOOBAaHUM 3ProHOMUKH, TeXHUKU 0e30MaCHOCTH, THrHEHBHI,
pecypcocbepexkeHus, IPaBOBbIX U 3TUYECKUX HOPM, HOPM UHPOPMALLMOHHOM 6€30MaCHOCTH;

- yMeHHUe onpeJieIsTh Ha3HaYeHUe U PYHKIUH PA3JIUYHBIX COLlMATbHbIX UHCTUTYTOB;

- yMeHHe CaMOCTOSITeJIbHO OLEHHWBAaTh M MNPUHUMATbh pelleHus, OIMpeJesioliue
CTpaTeruio MoBeJleHUsl, C y4eTOM I'PaXKJaHCKHUX U HPAaBCTBEHHbIX LIEHHOCTEMH;

- BJaJieHUe SI3bIKOBBIMHU CPeJICTBAMHU - YMEHHE SICHO, JIOTUYHO U TOYHO H3JlaraThb CBOIO
TOYKY 3p€eHHUs], UCII0JIb30BaTh a/leKBaTHbIE SI3bIKOBbIE CPEJICTBA;

- BJIaJleHWe HaBbIKaMM I103HAaBaTeJIbHOU pedJieKCMM KaK OCO3HAHHUSI COBepIlIaeMbIX
JIEUCTBUUM U MBICJIUTENbHBIX MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUM, FPAHUIL], CBOET0 3HAHUS
Y He3HaHHMsl, HOBBIX I0O3HABATEJIbHbBIX 3a/1a4 U CPEJCTB UX JJOCTHXKEHHUSI.

I11. B npeAMeTHOM HaNpaBJIeHHH:

[IpesMeTHBIE pe3y/bTaTbl OCBOEHUS 6a30Boro Kypca mpeameTra «Buosiorus» [o0JIKHBI
OTpakaTh:

- copMHPOBAHHOCTH TMPEJACTABICHUN O POJIU M MECTE€ OMOJIOTUM B COBPEMEHHOW HAy4YHOU
KapTUHE MHpa; NOHMMAaHHWE pOJM OHomoruu B (HOPMHUPOBAHMHU Kpyro3opa M (YyHKIMOHAIBHOU
IpaMOTHOCTH YCJIOBCKA IJid pCIICHUA MPAKTUUCCKHUX 3a7aY,

- BJIaICHUC OCHOBOIIOJAaratOmyMu IMNMOHATUAMU WU NPCACTABICHHUAMHU O JKUBOH npupoae, €€
YPOBHEBOW OpTraHW3aIlid W JBOJIIOIUH; YBEPEHHOE MOJb30BaHNE OMOJOTHYECKOW TEPMHHOJIOTHEH U
CHUMBOJHKOH;

- BJIaJIcHUE OCHOBHBIMU METOJIaMH HAayYHOT'0 MO3HAHMS, UCIOIb3yEMBIMH MIPU OMOIOTHYECKUX
HCCJIEIOBAHUAX >KUBBIX OOBEKTOB M DKOCHCTEM: ONMCAHWE, U3MEpPEHHE, NMpPOBEJeHUE HAOIIOICHUI;
BBISIBJICHHE U OIICHKA aHTPOMOTCHHBIX M3MEHEHHI B IPUPO/JIE;

- copMUPOBAaHHOCTP YMEHHH OOBACHATH PE3YyIbTAThl OMOJOTHMYECKUX HKCIIEPUMEHTOB,
pemaTh 3JIeMEeHTapHbIe OMOJIOTHYECKHE 3a/1a4H;

- ¢cOpMUPOBAHHOCTH COOCTBEHHOW MO3UIIUHU 110 OTHOIICHUIO K OMOJOTHYeCKOU nH(popmManuu,
MOJIy4aeMOil M3 pPa3HbIX HCTOYHHKOB, K IJI00AJbHBIM 3KOJIOTHYECKMM mpoljeMaM U HyTIM HX
pelIeHus.

B pe3yabTaTe u3ydeHusi yueoHoro npeamera «buoJsiorusi» Ha ypoBHe cpe/Hero oouero
o0pa3oBaHus:
BpinyckHUK Ha 6230BOM YPOBHE HAYYUTCH:

—  packKpbIBaTh Ha MPHUMEPAX POJIb OMONOTUU B (OPMHUPOBAHUM COBPEMEHHON HAyYHOH KapTHHBI
MUpa ¥ B IPAKTUYECKOU NeATEIbHOCTH JIIOICH;

— TOHUMAThH M ONHCHIBATh B3AaUMOCBS3b MEK/ly €CTECTBEHHBIMU HayKaMu: Ouonorue, pu3nkou,
XUMUEH; yCTaHABINBATh B3aMMOCBS3b MPUPOJHBIX SIBICHUN;

— TOHUMATh CMBICH, Pa3Ju4yaTh M OMHCHIBATH CUCTEMHYIO CBA3b MEXAY OCHOBOIIOJATraroIIMMHU
OMOJOTHYECKIMU MOHATUSAMHU: KJIETKa, OpraHu3M, B, SKocucTeMa, ouocdepa;

—  HCIOJb30BaTh OCHOBHBIE METOJBI HAyYHOrO TIO3HAHUS B Yy4YEeOHBIX OWOIOTHYECKHX
UCCIEAOBAHUSAX, MPOBOAUTH JKCIEPUMEHTHI MO H3yYEHUIO OMOJIOTMYECKHX OOBEKTOB W SBIICHHI,
OOBSACHATH Pe3yNbTaThl IKCIIEPUMEHTOB, aHATM3UPOBATH UX, (HOPMYIUPOBATH BBIBOIbI;

—  (QopMynHpOBaTH TUIOTE3bl HA OCHOBAHUM MPEMJIOKECHHOW OMonornyeckod uHpopmManuu u
npeasaraTh BApUaHThI MPOBEPKH THIIOTE3;

—  CpaBHHMBATh OMOJIOTHYECKUE 0OBEKTHI MEXAY COOOH MO 3aJaHHBIM KPUTEPHSM, AENaTh BHIBOJIBI
1 YMO3aKJIIOUYEeHHUs Ha OCHOBE CpPaBHEHUS;

— 0OOCHOBBIBAaTh €IMHCTBO JHBOW U HEKHMBOH HPUPOJABI, POJICTBO >KUBBIX OPraHU3MOB,
B3aMMOCBSI3U OPTAaHU3MOB U OKpPYXaoIIel cpe/ibl Ha OCHOBE OMOJOrMYECKUX TEOPHUid;

—  TPUBOJIUTH MPUMEPHI BEHIECTB OCHOBHBIX I'PYIIN OPraHUYECKUX COCIUHEHHH KIeTKHU (OENKOoB,
AKUPOB, YIIIEBOJAOB, HYKJIEUHOBBIX KHCIOT);
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—  pacmo3HaBaTh KJIETKU (IPOKApUOT M IYKApUOT, PaCTeHUM M KUBOTHBIX) 110 ONMCAHUIO, HA
CXeMaTHYECKUX M300pa)K€HUsX; yCTaHABIMBATh CBSI3b CTPOEHUSI U (PYHKLIHMI KOMIOHEHTOB KIETKH,
000CHOBBIBATh MHOT000pa3ue KIETOK;

—  pacno3HaBaTh NOMYJSALMIO U OMOJOTMYECKUN BUJ 10 OCHOBHBIM IMPU3HAKAM;

— onuchiBaTh (EHOTUII MHOTOKJIETOUHBIX PACTEHUM M JKUBOTHBIX MO MOP(OIOrHYECKOMY
KpUTEPHIO;

—  00BACHATH MHOr0OOpa3ue OPraHUu3MOB, IPUMEHSSI 3BOJIOIMOHHYIO TEOPUIO;

— KJIaccupuUUpoOBaTh OHOJIOTMYECKHE OOBEKTHI Ha OCHOBAHMM OJIHOI'O WM HECKOJBKHX
CYLIECTBEHHBIX NPU3HAKOB (TUIBI MUTAaHUS, CHOCOOBI JbIXaHHUS U Pa3MHOXXEHMsS, OCOOEHHOCTHU
pa3BUTHUA);

—  OOBSCHATH NPUUYMHBI HACIEICTBEHHBIX 3a001€BaHU;

—  BBIABJIATH HM3MEHUHMBOCTH Y OPraHU3MOB; OOBSCHATH IPOSIBJICHUE BUJIOB H3MEHUHUBOCTH,
UCIIOJIb3YS] 3aKOHOMEPHOCTH M3MEHYMBOCTH; CPAaBHMBATh HACIEJICTBEHHYIO M HEHACJIEIACTBEHHYIO
HU3MEHYHUBOCTbD;

—  BBIABJIATH MoOpdoioruueckue, GU3N0IOrH4ecKue, MOBEJIeHYSCKUE alalTalluil OpraHu3MOB K
cpele oOMTaHMS U ACHCTBUIO 3KOJIOTMYECKUX (PAKTOpPOB;

—  COCTaBJISATh CXEMBbI IEPEHOCA BEIIECTB M SHEPTUHU B SKOCUCTEME (LIeTTH MUTaHUs);

—  TPUBOJUTH J0KA3aTEIHCTBA HEOOXOAMMOCTH COXpPAaHEHUs OMOpPa3HOOOpa3us A yCTOHIUBOTO
Pa3BUTHUS U OXPAHbI OKPYXKAIOIIEH Cpeisl;

—  OIEHUBATh JIOCTOBEPHOCTh OWOJIOTHYEecKOW WH(OpMAIMK, TOJYYEHHOW U3  pPa3HBIX
HMCTOYHHMKOB, BBLICNATh HEOOXOAUMYIO HH(POPMALIUIO IS NCIIOIB30BAHUS €€ B YUeOHOMN eATeIbHOCTH
U PEIIeHNUH NMPAKTHYECKUX 3a/]1a4;

—  TPEACTABIATH OMOIOTMYECKYI0 MH(POPMAIMIO B BUJE TEKCTa, TAOIUIbI, rpaduKa, JuarpaMMebl
U JIeJaTh BBIBOJIbl HA OCHOBAHUU IIPE/ICTAaBICHHBIX JAaHHBIX;

— OLIEHUBATh pOJIb JOCTH)KEHUH TEHETHKH, CEJNEeKIHMHM, OHMOTEXHOJOTHU B IPAKTUYECKOH
NESTeIbHOCTH YEJIOBEKA U B COOCTBEHHOH JKU3HU;

—  OOBACHATH HEraTHMBHOE BJIMSHHUE BEIIECTB (aJIKOrojsl, HUKOTHHA, HADKOTUYECKUX BEIIECTB) Ha
3apOJIbIILIEBOE PA3BUTHE UEIOBEKA;

—  OOBACHATH MOCIEACTBHS BIUSHUS MYTarcHOB;

—  0OBACHATH BO3MOXKHBIE IIPUYMHBI HACJIEICTBEHHBIX 3a00I€BaHU.

BuvinyckHuk na 6a3oeom yposne nosiyuum 603mMO0HCHOCIb HAYYUMbCA:

— Oasamb  HayuHoe  00OvBACHeHUe  OuonocUYeCKUM  axkmam,  npoyeccam,  AGIEHUAM,
3AKOHOMEPHOCMAM, UCHOAb3YA Ouonocudeckue meopuu (K1emounylo, 360JIOYUOHHYIO), YueHue O
buocghepe, 3axonvl HacieOCmMEEeHHOCMU, 3AKOHOMEPHOCMU USMEHYUBOCINU,

—  Xapakmepuzoeamv COBpPeMeHHble HANPAGIeHUss 6 pa3eumuu OUOLO2UU; ONUCLIBAMb UX
B03MOICHOE UCNONBL30BANUE 8 NPAKMUYECKOU 0esiMeNbHOCHU,

—  CpasHusamuv cnocoObl OeleHUs KiemKu (Mumo3s u meuos);

—  pewamdv 3adauyu Ha nocmpoenue Gpaemenma emopou yenu JHK no npeonosxcennomy
¢ppaemenmy nepsoii, uPHK (MPHK) no yuacmxy /[HK;

—  pewiambv 3a0a4u HA onpeodeieHue KOAu4ecmed XxpoMocom 6 COMAMu4eckux u noa108bixX Kiemkax,
a maxoce 8 Klemkax nepeo HAuAioM OeleHUs (Meuosa uiu Mumosa) u no e20 OKOHYAHUU (0
MHO2OKIIEMOYHBIX OP2AHUZMOB);

—  pewamv ceHemudecKkue 3a0ayil HA MOHOSUOPUOHOe CKpewjusanue, CcOCmasiims CXembl
MOHO2UOPUOHO20 CKPeWUBaHUsl, NPUMEHSASA 3AKOHbl HACIeOCMBEHHOCMU U UCNOb3YS OUOI0SUYECKYIO
MePMUHONO2UIO U CUMBOTUKY,

—  YCMaHasiusamv mun HAC1e008aHUsl U XApaKmep NPOAGIEHUs NPUSHAKA NO 3A0AHHOLU cxeme
POOOCNOBHOU, NPUMEHSISL 3AKOHbL HACIeOCME8EHHOCU,

—  OYeHusamv pe3yrbmamul 63AUMOOCUCEUS Ye08EKA U OKpYdIcalowel cpeodsl, NPOSHO3IUPOBAMb
803MOJICHbIE NOCNIEOCMEUSL 0eSIMENbHOCIU Ye08€eKaA Ol CYUjeCmE8O8aHUus OMOeIbHbIX OUOI02UYECKUX
00beKmos u yenvix NPUPOOHLLX CO0OUieCmS.

2. COAEP) KAHUE YYEBHOI'O IIPEJIMETA, KYPCA
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Conepxxanue yuyeOHoro mnpenmera «buonorusi» Ha ypoBHE cpenHero oOmero oOpa3oBaHHS
coctaBiieHo B coorBerctBuu ¢ ®I'OC COO, IlpumepHoii 06pa3oBaTebHON MPOrpaMMoOil CpelHero
obmrero o0pa3oBaHus, B TOM YKCJIe ¢ TpeOOBAaHUSAMH K pe3yiabTaTaM CpeaHero oomero oopa3oBaHus, U
COXPaHSIOT MPEEMCTBEHHOCTh C MPUMEPHONH OCHOBHOH 00pa3oBaTebHOW MPOrpaMMOi OCHOBHOTO
o01mrero oopazoBaHus.

[Iporpamma yue6HOrO npeamera «buonorus» mocTpoeHa TakuM o0pa3om, 4ToOBl 0OeCreynuTh
JOCTHKEHNE TUIAHUPYEMbIX 00pa30BaTENbHBIX PE3yIbTaTOB.

10 KJIACC. BUOJIOT'UAL. 34 YACA
Paszpneu 1. buosiorusi Kak KOMILIEKC HayK O 'KMBOH IpHpoae

buonorus kak KOMIJIEKCHas HayKa, METOAbl HAYYHOTO MTO3HAHUS, UCIIOJIb3yeMble B OMOJIOTHH.
Cospemennvie HanpasieHus 8 buonoeuu. Ponb Guosioruu B GopMUPOBAHUU COBPEMEHHON Hay4YHOMN
KapTHHBI MUpPa, TPAKTHYECKOE 3HaUYCHHE OMOIIOTHUECKUX 3HAHUN. bronornueckne cucTeMsbl Kak
MpeaMeT U3ydeHus OMOJIOTUH.

B pe3yabTaTe u3ydeHus pa3jesia yyanuecs Hay4aTcs:

—  packpbIBaTh Ha MpUMEpax pojb OMOJIOTUU B (HOPMHUPOBAHUU COBPEMEHHON HAYYHON KapTHUHBI
MHpa U B TPAKTUYECKON NESITEIbHOCTH JIO/ICH;

— TIOHUMATh W OMHCHIBATh B3aUMOCBS3b MEK/IY €CTECTBEHHBIMU HayKaMu: Ouonoruei, pu3nkoii,
XUMHUEH; yCTaHABINBATH B3aUMOCBSI3b IPUPOJAHBIX SBIICHUIH;

— TIOHUMATh CMBICH, pa3in4aTh U ONHCHIBATH CHCTEMHYIO CBS3b MEXKIY OCHOBOIOJIATAIOIUMHU
OMOJIOTHYECKUMH TIOHATUSAMU: KJIETKA, OpraHu3M, B, SKOCHUCTeMa, Onocdepa;

—  WCIONB30BaTh OCHOBHBIE METOABI HAYYHOTO TIO3HAHHWS B YYEOHBIX OMOJIOTHYECKUX
WCCIICIOBAHUSAX, MPOBOJUTH JIKCICPUMEHTHl MO H3YYEHHUIO OMOIOTHYECKUX OOBEKTOB W SIBICHH,
OOBSICHATH PE3yJIbTATHl IKCIIEPUMEHTOB, aHATM3UPOBATh UX, POPMYIUPOBATH BHIBOIHI;

Paznen 2. CTpyKkTypHBIE U PYHKIIMOHAIbHbIE OCHOBBI KU3HU

MonexynsapHble OCHOBHI *XKU3HU. Heopranudeckue BelecTa, ux 3HaueHne. OpraHnieckue
BeliecTBa (yrJIeBOIbI, UL, OCTKH, HyKJIenHOBbIe KUCIOTh, AT®) n nx 3HaueHune. buomoaumepsl.
llpyeue opeanuueckue geujecmea kiemku. Hanomexnonocuu 6 buonozuu.

utomorus, MeToAbl HUTOIOTUHU. POJb KIIETOYHON TEOPUH B CTAHOBIEHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa. KieTku npokapuot u 3ykapuoT. OCHOBHBIE YacTH U
OpraHOMW bl KIIETKH, UX (PYHKIIHH.

Bupycsl — HekneTouHas Gpopma KU3HH, MEPHI TPOPUIAKTHKH BUPYCHBIX 3a00JIeBaHUH.

JKusnenesrenbHoCTh KileTkH. [lnactuueckuii ooMeH. DoTocuHTE3, XeMOCHHTE3. brnocunTes
Ocsika. DHepreTudeckuii oOMeH. XpaHeHue, repeaada u pean3anns HacleICTBEeHHOW nH(OpMaIu B
knerke. ['enetndecknil kox. ['eH, reHoM. [ enomuka. Bruanue napkozennvix geujecms Ha npoyeccwl 8
Kiemke.

Kinerounslii muki: uaTepda3a u neaeHue. MuTo3 u Meio3, ux 3HadyeHue. CoMaTu4ecKkue u
ITOJIOBEIE KIICTKH.

B pe3ysbTaTe M3ydeHus pa3jesia yyauiuecss HAy4arTcs:

—  TPUBOJUTH NMPUMEPHI BEIICCTB OCHOBHBIX T'PYIIN OPTraHUYECKUX COCIUHCHHH KIETKHU (OCIKOB,
JKUPOB, YTIIEBOJIOB, HYKIIEHHOBBIX KHCIIOT);

— 0OOCHOBBIBATH E€IWHCTBO WUBOW W HEKHUBOH TWPHUPOIBI, POJCTBO JKHUBBIX OPTaHU3MOB,
B3aMMOCBSI3M OPTaHU3MOB M OKPYIKAIOIIeH cpeabl Ha OCHOBE OMOJIOTUYECKUX TEOPHH;

—  ¢opMynMpOBaTh THUIOTE3bl HA OCHOBAHWHU IMPEIIIOKCHHONW OHOJOrHMYecKOd HHPOpPMAUK U
Npeajiarath BaApuaHThl IPOBEPKH THUIIOTE3;

—  pacmo3HaBaTh KIETKH (ITPOKAPHOT M DYKAPUOT, PACTCHHWH M >KMBOTHBIX) MO OMUCAHWIO, HA
CXeMaTHUYeCKHX M300pakeHUsIX; YCTaHABJIMBATL CBS3b CTPOCHUS M (PYHKIUH KOMIIOHEHTOB KJIETKH,
000CHOBBIBATh MHOTO00Opa3He KIETOK;

—  CpaBHHMBATh OMOJOTHUYECKHE OOBEKTHI MEXY COOOM MO 3aJaHHBIM KPUTEPHUSIM, €JaTh BHIBOIbI
Y YMO3aKJIIOYEHUS HA OCHOBE CPABHCHUSI;

—  HWCHOJB30BAaTh OCHOBHBIE METOJABI HAYYHOTO TIO3HAHHWS B YYEOHBIX OMOITOTHYECKUX
HCCIIEIOBAHUSX, MPOBOJUTL JKCIEPUMEHTHI MO H3YYECHHUIO OMOJIOTHYECKUX OOBEKTOB W SIBICHHH,
O0OBSICHATH PEe3yJbTaThl IKCIIEPUMEHTOB, aHATU3UPOBATH UX, POPMYITUPOBATH BHIBOHI;
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— OILICHUBAaTh JOCTOBEPHOCTh OHOJOTHYECKOM HWHPOpMAIMU, TMOIYYEeHHOH U3 pa3HBIX
HMCTOYHUKOB, BBIACIATh HEOOXOIMMYIO HH(POPMAIIHUIO ISl HCTIOJIb30BaHUS €€ B yUeOHOM NeaTeIbHOCTH
U peUIeHUH MPaKTUYECKUX 3ajaY;

—  TPEeACTaBJATh OMOJOTUYECKYI0 MH(POpPMAIMIO B BUJE TEKCTa, TaOIUIIbI, rpaduKa, JuarpaMMbl
U JIeJaTh BBIBOJBI HA OCHOBAHUHM MPEACTaBICHHBIX JaHHBIX;

Paznen 3. Opranmzm

Opranusm — eauHOE LEI0e.

KusznenesTeapHOCTh opranusMa. Perynsauus GyHKuuii opranu3zma, roMeocTas.

Pazmuoxxenne opranusmoB (6ecmonoe u monoBoe). Cnocobvl pasmMHodNiCeHUss Y pacmeHul u
ocueomnblx. IHAUBUAYaTbHOE pa3BUTHE OopraHu3Ma (oHTOreHes). IIpuumHbl HapylmIeHUN pa3BUTHS.
PenponykTuBHOE 340pOBHE UENOBEKA; MOCIECACTBHS BIUSHUS aJKOTOJIsl, HHKOTHHA, HAPKOTHYECKUX
BEIIECTB Ha SMOPHOHAIIBHOE pPAa3BUTHE YelIOBEKA. JKu3zHenHbvle YuKibl pa3sublX epynn opeanusmos.

I'enernka, MeTonpl TeHETHKH. [‘eHeTHYeckass TEPMUHOIOTHS ¥ CHMBOJIMKA. 3aKOHBI
HacinencTBeHHOcTH ['. Mengensa. XpoMocomHas Teopus HacieacTBeHHocTu. OmpejpesneHue mona.
CuenneHHOE C II0JIOM HaceJOBaHUE.

I'enetuka yenoseka. HacnencTBenHble 3a001€BaHNS Y€T0BEKA U UX IPEAYIPEXKACHHE.
DTHYeCcKHe aCeKThl B 00JIaCTH MEIUIIMHCKON TeHETHKH.

I'enorun u cpena. HenacnencrsenHas n3aMeHYMBOCTh. HacineacTBeHHass M3MEHUHMBOCTb.
MyTareHsl, UX BIUSHUE HA 37J0POBhE YEIOBEKA.

Homectukanusi u ceyneknus. MeTonpl ceneknuu. buoTexHoiorus, ee HamnpaBiIeHUs |
NEePCIEKTUBHI pa3BUTUA. buobezonacrnocme.

B pe3yibTaTe M3ydeHuUs pa3/iesia yyalnuecs HAy4aTcs:

—  OOBSICHATH MPUYMHBI HACTIEICTBEHHBIX 3a00JICBaHHIA;

—  BBIABJIATH HM3MEHUHMBOCTH Y OPTaHU3MOB; OOBSCHATH NPOSBICHHE BHJIOB H3MEHUYHBOCTH,
HCIIOJIB3Yysl 3aKOHOMEPHOCTH H3MEHUHMBOCTH; CPAaBHUBATh HACJIEACTBEHHYI0 W HEHACIEICTBEHHYIO
N3MEHUYUBOCTH;

—  OIEHUBATh pOJb JOCTHKEHUN TEHETHUKH, CEeIEKIHH, OMOTEXHOJIOIMH B MPAKTUYECKOU
JeSITENbHOCTH YeJIOBEKa U B COOCTBEHHOW KU3HH;

—  OOBSCHATH HETATHMBHOE BIMSHHE BEIIECTB (AJKOTOJIsl, HUKOTHUHA, HAPKOTUYECKUX BEIIECTB) Ha
3apOJbIIIEBOE PA3BUTHE YEIIOBEKA;

—  OOBSCHATH MOCIEACTBUS BIUSHUSI MyTareHoB;

—  OOBSCHATH BO3MOXKHBIEC IPUYMHBI HACIIEICTBEHHBIX 3a00JIeBaHUM.

—  HCIOJb30BATh OCHOBHBIE METOJbI HAyYHOrO0 TIO3HAHHUS B Y4EOHBIX OHMOJIOTMYECKHX
UCCJIEA0BAHUSAX, MPOBOAUTH IKCIEPUMEHTHI MO H3yYEHUIO OMOJIOTHYECKHX OOBEKTOB W SBICHHI,
OOBSACHATH Pe3yIbTaThl KCIIEPUMEHTOB, aHAIM3UPOBATH UX, (OPMYIUPOBATH BHIBOJBI;

— OIEHUBATh JIOCTOBEPHOCTb OWOJIOrHYecKold uWH(OpManuu, TOJYYCHHOW U3  pPa3HBIX
HMCTOYHHMKOB, BBLICIATh HEOOXOAUMYIO0 HH(POPMAIIUIO ISl HCTIOIB30BAHUS €€ B y4eOHOW eATeNbHOCTH
U pelIeHNH MPaKTUYECKUX 3a/aY;

—  TMPEACTaBIATH OMOJOTHMYECKYI0 MH(OPMAIMIO B BUJE TEKCTa, TaOMULBI, TpaduKa, TuarpaMMel
U JIeJaTh BBIBOJABI HA OCHOBAHUM MPEACTABICHHBIX JaHHBIX;

11 KJIACC. BUOJIOT'UA. 34 YACA
Paznea 1. Teopust 3BoI0OIIMM

Pa3BuTune 3BOMIOIMOHHBIX UaeH, 3BoMoIIMoHHas Teopus Y. JlapBuHa. CuHTETHUECKAs TEOpUs
sBOOIMU. CBUIETENHCTBA 3BOJIIOLMH KUBOU MPUPObl. MUKpPOIBOIIOLMSA U Makpo3Bostouus. Bun,
ero kputepuu. [lomynsuus — sneMeHTapHas €IMHHIIA SBOJTIONHMH. J[BHKYIIIUE CUIIBI BOJTIOLHUH, UX
BIIMSIHHE HA reHO(pOH I monyisuuu. HarnpaBneHus SBOTIOLNNH.

MHoroo0pa3ue opraHu3MoB Kak pe3yibTaT 3Bojtonuu. [IpuHnuns! kinaccudukamnuu,
cucTeMaTHuka.

B pe3yabTaTe H3ydeHus pasjiesia yyanuecs Hay4aTcs:

—  ($OopMynIMpOBaTh TUIOTE3bl HA OCHOBAHUU MPEATOKEHHOW OHOTOrn4ecKoil nHGopmMau u

npeiaraTb BApUaHThl IPOBEPKHU THIIOTES;
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—  BBIABJIATH M3MEHUHMBOCTb Y OPraHU3MOB; OOBSCHATH IPOSIBJICHUE BUJIOB H3MEHUYHUBOCTH,
UCIIOJIb3YS] 3aKOHOMEPHOCTH M3MEHUYMBOCTH; CPAaBHUBATh HACJICACTBEHHYIO U HEHACIEJICTBEHHYIO
U3MEHYUBOCTb;

—  CpaBHMBaTh OMOJIOrMYECKUE 0OBEKTHI MEX Y COOOM MO 3aJaHHBIM KPUTEPUSIM, J€J1aTh BBIBOJIbI
U YMO3aKJIIOUEHHs HA OCHOBE CPAaBHEHUS;

—  MHCHOJb30BAaTh OCHOBHBIE METOJbl HAy4YHOrO0 IIO3HAHUSA B Yy4eOHBIX OHOJIOTrHYECKHUX
UCCJIe0BAHUAX, IPOBOAUTH IKCIEPUMEHTHI IO H3yYEHUIO OMOJIOTHYECKMX OOBEKTOB U SBIICHHI,
OOBSACHATH Pe3yJbTaThl 3KCIIEPUMEHTOB, aHAJIM3UPOBATh UX, (POPMYIUPOBATH BBIBOMBI;

—  pacno3HaBaTh MOMYJIALUIO U OMOJIOTHYECKUH BUJ IO OCHOBHBIM IIPU3HAKAM;

— onuchiBaTh ()EHOTUII MHOTOKJIETOUHBIX PACTEHUH M JKUBOTHBIX IO MOP(OIOTHUECKOMY
KpUTEPHIO;

—  0OBSICHATH MHOT000Opa3ue OpraHu3MoB, IPUMEHSS 3BOJTIONMOHHYIO TEOPHUIO;

—  Ki1accupuUUpOBaTh OHOJIOTMYECKHE OOBEKTHI Ha OCHOBAHMHM OJIHOI'O WM HECKOJBKHX
CYLIECTBEHHBIX INPU3HAKOB (THUIBl NUTAHUSA, CHOCOOBI IBIXaHUA M PA3MHOKEHHUs, OCOOEHHOCTHU
pa3BuUTHA);

Pa3nen 2. Pa3BurtHe :KM3HH HA 3emJie
I'mnore3nr HpOI/ICXO)KJICHI/ISI JKN3HU HaA 36MJ’IG. OCHOBHBIG 9Tallbl 3BOJIFOITNHN OpFaHI/I‘ICCKOTO
MHpa Ha 3emiie.
CoBpeMeHHBIC TIPEIACTABICHUS O TPOUCXOXKJICHUHM YEIOBEKa. OBOIIONHUS  dYeJOBEeKa
(anTpomnorenes). [IBuxymue cuIIbl aHTpONorenes3a. Pacel yenoBexa, UX IPOUCX0XKIEHUE U €IUHCTBO.
B pe3ysabTaTe n3y4yeHus pasjesa yyaluecs HAy4aTcsi:
—  ¢opMynIMpoBaTh TUIOTE3bl HA OCHOBAHUMW MPEIIIOKEHHONH OMoJormdyeckod WHPOpMAIHH U
[peaiaraTb BApUaHThI IPOBEPKU TUIIOTES;
—  CpaBHHBATh OMOJOTMYECKHE OOBEKTHI MEXKITY COOOH O 3aJaHHBIM KPUTEPHSIM, J1ETIATh BBIBOIBI
Y YMO3aKJIIOYCHHUS HAa OCHOBE CpPaBHEHHS;
—  WCIONBh30BaTh OCHOBHBIE METOABI HAYYHOTO TIO3HAHWS B YYCOHBIX OMOJIOTHYECKUX
WCCIICIOBAHUAX, MPOBOJUTH JIKCIICPUMEHTHl MO H3YYECHUIO OMOIOTHYECKUX OOBEKTOB W SIBICHHM,
OOBSICHATH PE3yJIbTATHI IKCIIEPUMEHTOB, aHATM3UPOBATH UX, HOPMYITHUPOBATH BHIBOIHI;

Paznen 3. OpranuzMbl M OKpY>Kaloinas cpeaa
[IpucnocobneHust Opranu3MoB K I€HCTBHUIO SKOJIOTHUYECKUX (PaKTOPOB.
buoreoneno3. Oxocucrema. PaznoobOpasue s3xocucteM. B3anMOOTHOIICHUS TOMYJISAINN Pa3HBIX
BUJOB B 3KocucteMme. KpyroBopoT BemeCTB M NHOTOK IHEPIMU B JKOCUCTEME. YCTOMYMBOCTH U
nuHaMuKa skocucteM. [locimencTBus BIMSAHUS AESITEIBHOCTH YelOBeKa Ha 3KocucteMbl. CoxpaHeHue
O0Mopa3zHO00pa3nsi KaK OCHOBA YCTOWYHMBOCTH dKOCHUCTEMBI.
Crpykrypa 6uocdepsl. 3aKOHOMEPHOCTH CyIIecTBOBaHUs Onocdepsl. Kpyeosopomul seujecme
6 buocghepe.
I'moGanbHBIe aHTPONOTeHHBIE H3MEeHEeHHS B Onocdepe. [IpodnemMbl yCTOHYHBOTO pa3BUTHSL.
Ilepcnexmuewl pazeumus 6UON02UHECKUX HAVK.
B pe3yabTaTe H3ydeHus pasjesia yyamuecs Hay4aTcs:
—  00OCHOBBIBATh €IMHCTBO KMBOH M HEXXUBOU MPUPOABI, POJICTBO KUBBIX OPTaHU3MOB,
B3aMMOCBSI3M OPTAHU3MOB U OKpPYXKaollel cpe/ibl Ha OCHOBE OMOJOrMYECKUX TEOPUI;
—  CpaBHMBATh OMOJOTMYECKHE OOBEKTHI MEXKY COOOM MO 3aJaHHBIM KPUTEPUSAM, J€J1aTh BHIBOIbI
1 YMO3aKJIIOUYE€HHUsl HA OCHOBE CPaBHEHUS;
—  pacno3HaBaTh MOMYJSAIUIO U OMOJOrHYECKUN BUJ IO OCHOBHBIM MPHU3HAKAM;
—  ONUCHIBaTh (PEHOTHIT MHOTOKJIETOUYHBIX PACTEHHUH M )KUBOTHBIX 1O MOP()OJIOTHYECKOMY
KpUTEPHUIO;
—  BBIBJIATH MOp(donorudeckue, GpuU3noI0oruieckrue, NoBeJeHYECKUEe alaTalliil OPraHu3MOB K
cpene oOUTaHUS U IEUCTBUIO SKOJIOTMYECKUX (PAKTOPOB;
—  COCTaBJATb CXEMBbI MIEPEHOCA BEUIECTB U YHEPIUU B IKOCUCTEeME (L[E€MU MUTAHUS);
—  TIPUBOJUTH J0Ka3aTeIbCTBA HEOOXOIUMOCTH COXpaHEHUs OMopa3HOo00pa3us A yCTOWYHUBOTO
Pa3BUTHS U OXPAaHBI OKpYKarOUIeld Cpelibl;



—  OlICHUBATh
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OHOJIOTUYECKOH

uH(popManuu,

MOJYYEHHONM U3  pa3HbIX

HMCTOYHUKOB, BBIACIATh HEOOXOIMMYIO HH(POPMAIIHUIO ISl HCTIOJIb30BaHUS €€ B yUeOHOM NeaTeIbHOCTH
U peUIeHUH MPaKTUYECKUX 3a/aY;

—  TPEeACTaBJATh OMOJOTUYECKYI0 MH(POpPMAIMIO B BUJE TEKCTa, TaOIUIIbI, rpaduKa, JuarpaMMbl
U JIeJaTh BBIBOJBI HA OCHOBAHUH MPECTABICHHBIX JaHHBIX.

3. TEMATUYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA YACOB,

OTBOJAMMBIX HA OCBOEHHUE KAXKJ1OH TEMBbI

]
]
H v
HaunmenoBanue 2 8 OcCHOBHBIE BH/IBI YI€OHOM
g 9 Conepxanue
pasziesos, TeEM g 5 JIeSITEIbHOCTH yUalluXcst
=]
~
10 xnace

BUOJIOT'UsL. 34 YACA

Pasznen 1. Buosiorusi kKak KOMILUIEKC HAYK O ’KHBOI mpupoje - 2 yaca

Tema 1.1 buomorus
KaK KOMILIEKC HaykK
0 )XUBOW IPHUPOJE

2

buonorus
HayKa,

KakK KOMIIJICKCHAas
METOABI HAay4YHOT' O
IIO3HaHHA, HCIIOJIb3YEMBIC B
OMOIOTHH. Cospemennvie
nanpaenenuss 6 oOuonocuu. Poiab
Oowmomornu B (QopMHpOBAHUH
COBPEMEHHOW HAay4YHOW KapTHUHBI
MHpa, MPAaKTHYECKOE 3HAYCHHE
OMOJOTUYECKHUX 3HAHUH.
buonornueckne  cucTemMbl  Kak
MpeaMeT U3y4eHHs OUOIOTHH.

OObsicHATE poONb OuonOoruM B
dbopmupoBaHUT Hay4HOT'O
MHUPOBO33pEHUSI, BKIIA
OMOJIOTHYECKUX Teopuit B
dbopmupoBanme COBpEMEHHOU
€CTECTBEHHO-HAyYHOMN KapTHHBI
Mupa.

VYcTaHaBIUBaTh CBSA3M OMOJIOTHH C
IpyruMu Haykamu. OnpenensaTh
U UCIOJB30BaTh METOABI IMO3HAHMS

xkuBot  mpuponbl.  CoOmroaaTh
IpaBuiia TEXHUKA OC30MMaCHOCTH B
kaOuHeTe OoumoJioruu, npu

MPOBEJICHUH Ja0OpaTOPHBIX PadoT,
3KCKYPCHH. Brinenars
CyIIECTBEHHbIE MPHU3HAKH KHUBOH
OPUPOJBI U OMOTOTHYECKUX CHCTEM

(kneTkwu, opraHusma, BU/IA,
9KOCUCTEM). Onpenensrsb
POLECCHI, MpPOTEKaloIue Ha

Pa3NUUYHBIX YPOBHSX OpTraHU3aIuu
JKMBOI MaTepHu.
OOBSICHITh, pa3auumsi U EAUHCTBO

)KUBOM W HEXHBOU TPUPOAHI.
Ucnonb3oBars pa3iuuHbIe
HUCTOYHUKHU uHpOpMaIu,

ONpCACIATh UX Haﬂé)KHOCTB

Pa3znen 2. CTpykTypHBIe M (PyHKIHMOHAJIBbHbIE OCHOBBI KH3HHU - 15 yacoB

Tewma 2.1
MonekynspHble
OCHOBBI )KU3HU

5

MOJ'ICKy.]'IHpHBIe OCHOBBI
HeopFaHI/I‘IeCKI/IC
3HA4YCHUC.
BCIICCTBA

JKU3HHU.
BEIIECTBa, UX
Opranunveckue
(yrmeBoapl, JUIUIBI,

XapakTepu3oBaTh cofep KaHue
KIETOYHON Teopur. OOBACHATH BKIIAJ
KJIETOYHON Teopuu B (HOpMHUpPOBaHUE
COBPEMEHHON €CTeCTBEHHOHAYYHOM
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OeJIKM, HYKJIEUHOBBIE KHUCIOTHI,
ATO) u ux 3HauYeHUE.
buononumepsi. Apyeue

opecaHuvecKue seujecmea Kiemku.
Hanomexnonozuu ¢ buonocuu.

KapTHHBl MHpPa; BKJIAJ YYEHBIX —
UCCIIeZIoBaTENIe KIETKH B pa3BUTHE
OMONOrMUecKON HaYKH

Tema 2.2 Ctpoenue
KJIETKH

[{uTosnorusi, MeToabl IUTOIOTUU.
Ponp  knerounoit  Teopuum B

CTaHOBJICHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOH  KapTHHBI
mupa. Knerku npokapuor u

sykapuoT. OCHOBHbIE 4YacTH H
OpPraHoOU/Ibl KJIETKH, UX (QYHKIHNH.
Bupycsl — HexiieTounas ¢popma

IIpuBonuTh JI0Ka3aTebCcTBa
(aprymeHTamusi)  poucTBa JKUBBIX
OpPTraHHU3MOB c HCIOJIb30BaHUEM

IIOJIOKEHUM KIIETOYHOM TEOPUHU

KHU3HHM, Mepbl  HPOPUIAKTUKH
BHUPYCHBIX 3a00/1€BaHUM.
Tema 2.3 KusHenesaTenbHOCTH KJIeTKU. | OOBACHATH POJIb BOCIPOU3BEICHHUS
KuznenesrenbHOCT [Tnactuueckuit oOMeH. | u nepenavyu HacJeJICTBeHHON
b KJIETKH dortocunTes, XEMOCHHTE3. | HH(OpPMAIUU B CYIIECTBOBAHUH H
buocunres Oenmka. | pa3BUTHM  JKWU3HW  Ha  3emle.
DHepreTHIeCcKuit obMmen. | Boimensars ¢hyHmaMmeHTambHbIC
XpaHeHue, nepenaya U | IPOLIECCHI B OMOJIOTMUECKIX
peanu3anus HACJIEICTBEHHOM | cHCTeMaX — OOMEH BEIIECTB U
nHpopmanun B KJIeTKe. | HHpopManuu, peanu3anus

I'emernuecknii koja. I'eH, TeHOM.
T'enomuxa. Bnuanue naprxozennuvlx
gewecme Ha NPoYeccyvl 8 Kiemxke.
Knerounsii mukin: wHTepdaza wu
neneHne. MHTO3 ®W  MeHo3, Hux
3HAUYCHHUE. ComMmaTuueckue u
IMOJIOBEIC KIICTKH.

uH(popManuu B KIeTKe. Boaenars
CYIIIECTBEHHBIE IPU3HAKH IIpoliecca

neneHuss  Kietku.  [IpuBoauTh
JI0OKa3aTelbcTBA  (apryMEHTaIlns)
pOJACTBAa  KHBBIX  OPraHH3MOB,
UCIONB3ys 3HAaHUS O TEHOMe.

[TpencraBisTh HHPOPMAIHIO B BHJIC
COOOIIEeHNH U Mpe3eHTaINi

Paznen 3. Opranmusm - 17 yacosn

Tema 3.1 Opranusm
- €IMHOE L[eJI0e

Opranuszm — eJIMHOE 1IeJ0E.
KusHenesaTeapHOCTh  OpraHu3Ma.
Perynsuust ¢ yHKIMA opranu3ma,
roMeocTas.

Brigenars CYIIECTBEHHBIE
Opu3HaKu opranu3Ma. Ompenensitsh
POLECCHI, MpOTEeKaroIue Ha
OpraHU3MEHHOM YpOBHE
OpraHu3alMy )KUBOW MaTepUH.

Tema 3.2
Pa3smHoOxeHue.
NuauBunyanbHOE
pa3BuTHE

Pazmuoxenue OpPTraHN3MOB
(6eciostoe u monoBoe). Crnocobul
Ppa3MHoOdCeHUs Yy  pacmeHuu  u
NupuBunyansHoe
pa3BUTHE OpraHu3Ma (OHTOTEHE3).
ITpuunHbl HapylmIeHUNl pa3BUTHA.

HCUBOMHDBLX.

Penponykrusnoe 310pOBbE
YeJI0BeKa; MOCIEACTBUS BIUSHUSI
aJKOroJIs, HUKOTHHA,
HApKOTHMYECKUX  BEILECTB Ha
SMOpHUOHANBbHOE pa3BuTHE
yenoBeka. JKusmenmnvie  yukivl

PA3HbIX cpYynn OpecaHU3IMO8.

BBII[GJ'I)ITI) CYIICCTBCHHDBIC
IIpU3HAaKHU IIponeccoB
Pa3MHOXCHU .

CpaBHuBaTh MOJIOBOE W Oecmonoe
Pa3MHOXEHHUE U JIeJaTh BHIBOABI HA
OCHOBE CpaBHEHUSI.

OOBIACHATH OTpHUIIATEITLHOE
BIIMSHHE  aJKOroyisd, HHUKOTHHA,
HapKOTHYECKUX BEILECTB Ha
pa3BUTHE  3apOJbIlIa  YEIOBEKA,
MPUYMHBl  HAPYNICHUH  Pa3BUTHUSA
OpTaHW3MOB.

CpaBHUBATH 3apOJBIIIN YeIOBEKa U
JPYTUX MIICKOMHUTAIONIUX H AenaTh
BBIBOJbI HAa OCHOBE CpaBHCHWHSI.
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OL[CHI/IBaTB OTUYCCKUC ACIICKTHhI
INpUMCHCHHUS CTBOJIOBBIX KIJICTOK B
MEIUIIUHE.

AHaJII/ISI/IpOBaTB nu OLCHUBAaThb
LHCJICBBIC U CMBICJIOBBIC YCTAHOBKH B
CBOHUX I[eﬁCTBI/IHX U IOCTYyIKax 1o
OTHOIIEHHUIO K CBOEMY 3/10pPOBBIO,
HOCIEACTBUS BIUSIHHUSA (PaKTOpOB
pucka Ha 3710poBbe. OOOCHOBHIBATH
Mepbl NPOPUIAKTUKH BPEIHBIX
IIPUBBIYEK.

Tema 3.3 'ereruka
MU CEJICKIIUS

12

I'eneTtnka, MeETOABI T'E€HETHKH.
['enernueckass TEpMHHOJIOTHUS H
CHMBOJHKA. 3aKOHEBI
HaciencTBeHHoctn I. Mennmens.
XpoMocoMHast Teopusl
HacnencTBeHHocTu. OmnpeneneHue

mona. CrenjgeHHoe C  IIOJIOM
HacjeJd0BaHuUeE.

I'eneTnka 4eI0BEKA.

Hacnencreenusie 3a0oneBaHus

YeJIOBeKa U HMX MPEAYIPEKIACHHE.
ODTHYEeCKHE acIeKThl B o0JacTu
MEIUIMHCKOI TeHETUKH.

T'emoTun u cpena.
HenaciencTseHHas N3MEHUYMBOCTD.
HacnencrBeHHass W3MEHUYHMBOCTD.
MyTareHsl, HX BJIHSHHE Ha
3I0POBBE UECTOBEKA.

Homectukamus 4 CEIEKITHS.
MeTonabl CEIICKIIHH.
buorexHnonorusi, ee HampaBJIeHUs
Hu MEePCTIEKTUBBI pa3BUTHSL.
Buobeszonacuocme.

XapakTepu3oBaTb 3aKOHOMEPHOCTH
HaclleJJOBaHUs, yCTaHOBJEHHbIE .
MeHnenew; pacKpbIBaTh
COoJZIep’)KaHuEe XPOMOCOMHOW TEOpHUH
HACJIEJICTBEHHOCTH, COBPEMEHHBIX
HpeIICTaBJ'IeHI/Iﬁ O TCHEC H TCHOMC,
3aKOHOMCPHOCTH NU3MCHYHUBOCTH.
OnuceiBath BkiIan . Mengens B
pa3BUTHE OMOJIOTMYECKON HAYKH,
YCTaHOBJICHHBIX UM
3aKOHOMEpPHOCTEH B OpMHUpOBaHUE
COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTUHBI MUDAa.

CucremaTu3upoBatsh UH(GOPMALUIO

U TpencTaBisITh € B BUJC
COOOIIEeHH U TTpe3eHTAIHH.
[TpuBoIUTH JI0Ka3aTeIbCTBA

(apryMeHTanuioo) poJaCTBa KUBBIX
OpraHU3MOB Ha OCHOBE IOJIOKEHHUI
FEHETHUKH. YMEThb I0Jb30BaThCs
TEHETUYECKON TEPMHUHOJOTHEN U
CHMBOJIHKOH.

Pemats 3JIEMEHTApPHBIE
reHernueckue 3agadu. CoCTaBIATh
3JIEMEHTapHbIe CXEMBI
CKpEIMBaHMUS.

BBISBIATH UCTOYHHKU MYTAareHOB B
OKpy’Karolei cpene (KOCBEHHO).

[TpuBoaNTH pPUMEPHI
HACJIeICTBEHHBIX 3a0oneBaHuit
YeJIOBEKa, OOBSICHATh NMPUYUHBI UX

BO3HUKHOBEHHMS, Ha3bIBaTh MEpPHI
npopunaktuku. JlenaTb Kparkue
CoOOIIEeHUS Ha OCHOBE
uHQOpMaAMU W3 JOMOJHUTEIbHBIX
HUCTOYHUKOB 0 JOCTUKEHUSAX
MEJIUIIMHCKOU TEHETUKH.
XapakrtepuszoBate Brkiax H. MH.
Basunosa B pa3BUTHE
OMOJIOTHYECKON HayKH.

Brinensars CYLIECTBEHHBIE
MpHU3HAKH mpouecca

HUCKYCCTBEHHOI'0 0TOOpa.
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CpaBHUBATH €CTECTBEHHBI u
HUCKYCCTBEHHBI OTOOp U Jenarh
BBIBOJIbI HA OCHOBE CPaBHEHHUS.

AHanu3upoBaTh M OILICHUBATh
TUYECKHE aCMEKThl HEKOTOPBIX
HCCIEIOBAaHUM B 00JI1aCTH
OHMOTEXHOJIOTUH

11 kiaacc

BUOJIOI'UAL. 34 YACA

Paznea 1. Teopus 3Bosonnu - 15 yacos

1.1 Ucropus 3 | Pa3ButHe »BONMIOUMOHHBIX WHACH, | OMUCHIBATH pa3BUTUE IBOJTIOIIMOHHBIX
3BOJIOLIIOHHBIX 3BOJIIOIMOHHAS Teopus | uaen. XapakTepus3oBaTh COACPKAHUE
njen Y. apsuHa. Cunrernueckas | spoyronuoHHOU Teopun Y. JlapBuHa.
TEOPHUsI IBOJIOLIHH. OOBsICHATP  BKJIAJ  SBOJIOIMOHHOMN
TEOpUH B
dbopmMupoBaHE COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MHpA.
1.2 CoBpeMeHnHas 12 | CBunerenscTBa 3BONIONMH XHUBOH | [IpuBOANTH apryMEHTBHI,
TEOPHUsI IBOJIOIINHI OpuUpoabl. MUKPOIBONIONUS | | MOATBEPKAAIOLINE IBOJIIOI[MOHHBIE
MaKpO3BOTIOIHUS. Bupn, €ro | UI3SMEHEHNUSI B JKMBOW  TpPUPOJE.
KpUTEPHUH. [Monynauus — | Boigenars cymiecTBeHHBIE TPU3HAKH
JJeMeHTapHas €IMHHUIA | BUJA,  HPOLECCOB  E€CTECTBEHHOIO
sBONONMHU.  JIBWKymume  cuibl | oTOopa, bopmupoBaHUS
SBOJIIONMU, WX BIHMSHUE Ha | MPUCIOCOOJIEHHOCTH, oOpazoBaHus
reHooH T HOMYJISIIUA. | BHJIOB.
HanpasiieHus: 3BOIOLHH. OOBSCHATP  NPUYMHBI  SBOJIOLHH,
MHuoroobpasue OpraHu3MOB Kak | H3MEHAEMOCTH BUJOB.
pesynbtar 3Bontonuu. Ilpunuuns | [IpuBoauTs JI0Ka3aTesIbCTBA
KJ1accu pUKaluM, CHCTEMaTHKA. (aprymMeHTamuioo)  poICTBA  JKHUBBIX
OpPraHM3MOB Ha OCHOBE IMOJIOKEHUU
9BOJIIOLMOHHOTO YUCHHS,
HEO0OXOAMMOCTH COXpaHEHUs
MHOTrooOpa3usi  BuaOB. OmnuchIBaTh
ocobeil Buma 1Mo MOp(OIOrHUECKOMY
KpUTEPHIO. BBISABIATH H3MEHYUBOCTH
OpraHU3MOB, PUCIIOCOOIICHUS
OpraHU3MOB
K cpejie OOUTaHUs.
Pa3nen 2. PasBuTHe :KN3HHU HA 3emJie - 6 yacoB
2.1 Bo3uukHoBenune | 2 | ['MmoTe3sl MPOUCXOXKACHHS )KU3HU | AHAJIU3UPOBATh u OLICHUBATh
U pa3BUTHE KU3HU Ha 3emiye. OCHOBHBIE OTambl | pa3dUYHbIE  TUNOTE3bl  CYIIHOCTH
HBOJIIOIMM OPTraHUYECKOr0 MHpa | KU3HH, NPOUCXOXKJICHUS  JKU3HH.

Ha 3eMie.

AprymMeHTHUpOBaTh CBOIO TOUKY 3pEHUS
B XOJ€ JUCKYCCHUM IO OOCYKICHUIO
TUIOTE3 CYHIHOCTH M HPOUCXOXKIACHUS
KU3HU. BBIABIATH mpucnocobiieHus y
OpPraHM3MOB Ha pAa3JIMYHBIX ATamax
pa3BUTHS JKU3HU. CooTHOCUTH
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0COOEHHOCTH pa3IMYHbIX
CUCTECMATUUYCCKUX I'pYIII C YCIOBUAMHA
Cp€abl, B KOTOPbIX OHHW BO3HHKIIH.

2.2 DBOJIONUS

4 | CoBpeMeHHbIE TMPEICTABICHUS O

OHpCIICJ'I?IT MECTO YCJIIOBCKAa B CUCTEMC

YeJloBeKa IIPOUCX 0K ACHUU 4eJIOBeKa. | OPraHUYeCcKoro Mupa.
DBodOUHUSL YyenoBeka | ApryMEHTHPOBATh CBOK TOUKY 3pEHUS
(anTponorenes). JIBMKyIIHe CUIIBI | B XOJl€ AMCKYCCHUH IO OOCYXIECHHIO
aHTporioreHe3za. Pacbl uyenoBeka, | IpoOIEMbl MPOUCXOXKICHUS YeJIOBEKa.
UX MPOUCXOXKICHUE U €TUHCTBO. Haxoaute uHdopmaruio 0
IPOUCXOXKACHUHM 4YeJIOBEKAa B Pa3HbIX
MCTOYHUKAX u OLIEHUBATh eé.
CocTaBisATh CXeMy MOCIIE10BATEIbHBIX
CTaAMil  aHTpomoreHes3a. BBIABIATH
JBUKYIIME CUJIBI aHTPOIIOreHe3a.
[TpuBOANTH HOKA3aTENHCTBA TOTO, YTO
BCE pachl YEJIOBEKA OTHOCSTCS K
oaHoMy Buly. COOTHOCUTH
0COOEHHOCTH Pac ¢ YCIOBUSMHU CpPEJIbI,
B KOTOPBIX OHM BO3HUKIIU.
Paznen 3. OprannzmMsbl M OKpy»Kamoias cpena - 13 yacosn
3.1 OcHOBBI 9 | [Ipucnocobnenuss opranu3MoB K | OOBACHATH BIMSHUE SKOJOTHYECKHUX
9KOJIOTUHU JeHCTBUIO 9KOJIOTHYECKUX | ()aKTOpOB HaA OpraHu3Mbl. [IpuBoauTh
(akTopoB. JI0Ka3aTeNbCTBa B3aMMOCBS3EH
buoreoneHos. DxocucTeMa. | OPTaHU3MOB U OKPYKAIOIIEH CPENBL.
PasnooOpasue 9KocHucTeM. | BhIABIATH MpUCTIOCOOTECHUS y
B3auMooTHOImIEHHST ~ TOMYyNSALUMHA | OPTaHU3MOB K BIIMSHHUIO DPA3THIHBIX
pa3sHBIX BHJOB B D3KOCHUCTEME. | SKOJOTHYECKHUX
KpyroBopor BemecTts H NOTOK | ()aKTOPOB. XapakTepu3oBaTh
SHEPTrUU B DKOCHUCTEME. | CONlepKaHUe YUYCHUS B. .

YcToManBOCTH u IUHAMHUKa
skocucteM. [locnencTBus BAUSHUS
JeSITENbHOCTH YeloBeKa Ha
9KOCUCTEMBI. Coxpanenue
Omopa3zHooOpa3usi Kak OCHOBA
YCTOWUYHUBOCTU IKOCHUCTEMBI.

Bepnazackoro o 6mocdepe, ero Bkiaa B
pa3BuUTHE OMOJOTHYECKON HAYKH.
BblensaTe CylecTBEHHbIE IPU3HAKHU
JKOCHCTEM, IIpoliecca KpyroBopora
BEILECTB U

IPEBPALlEHUI dHEPTUH B 3KOCUCTEMAX
u Oumochepe. OOBICHATHL NPUUYUHBI
YCTOMYMBOCTH M CMEHBI HKOCHCTEM.
[IpuBoauTh JOKa3aTeNbCTBA €JUHCTBA
)KMBOM W  HEXHUBOHM TPHUPOABI C
UCIIOJb30BaHUEM 3HAHUM 0
KpYTOBOPOTE BELIECTB.

YMeTh Mmoab30BaThCs OMOIOrMYECKOM
TEPMHUHOJIOTMEN U CUMBOJIMKOM.
CocTaBisiTh  3JIEMEHTAapHBIE  CXEMBI
nepeHoca BEUIECTB U JHEPruu B
IKOCHCTEMAX

(TIemu u ceTH MUTaHUS).

BhISIBIATH aHTPOMOT€HHbIE M3MEHEHUS

B DKOCHCTEMax CBOEH MCCTHOCTH,
U3MCHCHUA B 9KOCHCTEMAxX Ha
OMOJIOTHYECKUX MOACIIAX

(;1abopaTtopnas paboTta).
CpaBHUBATh NPUPOJHBIE FKOCUCTEMBI U
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arpodKOCUCTEMBI CBOEH MECTHOCTH U
JACJ1aTh BEIBOABI HA OCHOBC CPABHCHHA.

3.2 DBoaonus
6uocdepsl u
YeJI0BEK

CtpykTypa ouocdepsr.
3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouochepsl. Kpyeosopomwi
seujecms 6 buocgepe.
I'no6anbuble aQHTPOIIOT€HHBbIE
U3MEHEHHUS B ouocdepe.
[Ipobaembr YCTOWYHBOIO
pa3BUTHSL.

AHaJII/ISI/IpOBaTB n OLICHUBATH
ria00anbHbIe YKOIOTHYECKUE MPOOIEeMbl
U IIYTH HX pPCIICHHUA, MMOCICACTBUIA
coOCTBEHHOMU

JIesITeIbHOCTH B OKpYXKawollew cpene;
Omosiornyeckyro  WHGOpPMaLHIO O
rI100aTbHBIX HKOJIOTUYECKHX
npobieMax, MOIy4aeMyl H3 pasHbIX
HCTOYHHUKOB, HLCICBBIC N CMBICIOBBIC
YCTaHOBKH B CBOUX I[Cf/iCTBI/IHX u
IMMOCTYIIKax 10 OTHOIICHUIO K
OKpyXKaromied  cpeme.  BoiaBurathb
THUITOTE3bI O BO3MOXHBIX ITOCIICACTBUAX
JeSITEeIbHOCTH YeloBeKa B
JKOCUCTEMAX. APryMEHTUPOBATh CBOKO
TOYKY 3p€HHUA B XOA€ MUCKYCCHUHU 110
00CYX/I€HUIO IKOJIOTHYECKHUX IPOOIeM.
OO60CcHOBBIBATh NMpaBHJIa MOBEJEHUS B
IIPUPOTHOU Cpefie.
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