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|. [TogicHUTEJILHAA 3ANMUCKA.
1. O01ue moJ10KeHu st

Hacrosimas pabovasi mporpaMmma cOoCTaBJICHA Ha OCHOBE:

-DeepaIbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa CPEAHEro OOIIero
obOpasoBaHus,

- OCHOBHOU 00pa30BaTeIbHON MPOTrPAMMEI CPEIHETO 00IIero 00pa3oBaHus,

- Y4eOHOTr O IIJIaHa,

- mporpamma cpeaHero oomiero obpazoBanus «buonorums. O6mas 6uonorms. 10 — 11
kiaccel», aBTopel M.b. Aradonoma, B.M. Cuornazos. buonorus 10 -11 kmaccer: PaGouue
nporpammsbl/ coct. .b. Mop3ynoBa, .M. [Toabnsesa. — M.: [poda», 2015 r. (ctp.4 - 51)

- Meroauveckoro mocoome: MwumrakoBa B. H., Aradonoa U. b., CuBormazor B. .
buonorus. O6mas Ouonorus. ba3oBwiii ypoBeHb. 11 kiacc: meromudeckoe mocobue. — M.:
(Poccwuiickuii yaeOHHK).

- yueOHuk «buonorus. Odmas 6uonorus. ba3ossrit yposenb. 10 kimacc»B. Y. CuBornazos,
. B. Aradonoa, E. T. 3axaposaM.: [Ipoca 2020

OcHoBHas 3amaya paboueid nporpamMmmbl — obecrieuuth BoinoiaHenne GI'OC u yuebHOrO
TUTaHA TI0 TPEAMETY.

2. MecTto npeaMera (Kypca) B y4eOHOM IJIaHe

CornacHo yuyeOHOMY IUTaHy TUMHA3UU Ha u3ydeHue Ouonoruu B 11 kiacce otBoautes 1
4ac B HEJENI0. B COOTBETCTBHH C TOJOBBIM KaJICHIAPHBIM yU4ECOHBIM IpauKOM B y4eOHOM Tory
34 genenu

Kirace 11

YPpOoBEHb bazoBeIi
KoJ1-Bo yacoB B HEAENIIO 1
Kon-Bo yacoB 3a y4eOHbIN 101 34

PabGouast mporpamma mnpemycmarpuBaeT TpoBeieHHEe B 11 Kiacce mpemrycMOTpeHO
npoBeqeHue 4 1a0opaTOPHBIX U 9 MpakTUYeCKuX padoT. M3 HUX 00s13aTeIbHBIMHU JJIs1 OLEHUBAHUS
ABJISIIOTCS TabopaTopHas padota Ne3 u npaktudeckue padboTel Nol, No2, No4, No7.

3. Lenu u 3a7a4u U3y4yeHUs1 Kypca.

Henstmu Onosiornyeckoro o0pa3oBaHus ABISIOTCA:

coyuanuzayus oOydaIOIUXCS KaK BXOXICHHE B MHP KyIbTypbl U COIIMAIBbHBIX
OTHOIIIEHUH, 00€CTIeUnBarOIee BKIIOUCHUE YUAIIUXCs B Ty WM UHYIO TPYIITY WU OOUTHOCTh —
HOCHTEJIS €€

HOPM, LIEHHOCTEM, OpUEHTAlMi, OCBAMBAEMBIX B MPOLIECCE 3HAKOMCTBA C MUPOM KUBOMU
MPUPOJIBI;

npuodwenue K TO3HABATCILHOW KYyJIbTYpe KaK CHCTEME IMO3HABATEIbHBIX (HAYYHBIX)
[IEHHOCTEH, HAKOTIJIEHHBIX 00IIIECTBOM B chepe OMOTOTHUECKON HAYKH.

[Tomumo 3Toro, OuoJOrMUeckoe oOpa3oBaHWE Ha CTaplield CTYNEHU MPHU3BaHO
00ecreynTh:

opuenmayuil0 B CHUCTEME JTHYECKUX HOPM U IIEHHOCTEH OTHOCHUTEIBHO METOOB,
pE3yNIbTaTOB U JOCTHKEHUI COBPEMEHHON OMOIOTHYECKO HAYKH;

Pazeumue NO3HABATENIbHBIX KAUeCTB JIMUYHOCTH, B TOM YHCJIETIO3HABATEIbHBIX HHTEPECOB
K U3YYEHHUIO OOIINX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH U caMOMy TIPOIECCY HAyYHOTO TO3HAHMUS;

osnadenue y4eOHO-TIO3HABATEIPHBIMU W IICHHOCTHO-CMBICIIOBEIMU KOMIIETEHTHOCTSIMU
JUist POPMUPOBAHUS TO3HABATEIHHOW M HPABCTBEHHOUM KYJIbTYpbl, HAYYHOTO MHPOBO33PECHHUSI,
aTaKk)Ke€ METOMOJIOTHEH OWOJOTHYECKOTO DJKCIEPUMEHTAa ¢ JJIEMEHTapHBIMA  METOJIaMU
OMOJOTUYECKHUX UCCIICIOBAHMIA,
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¢opmuposanue >k010rMUECKOTO CO3HAHMS, LIEHHOCTHOTO OTHOILIEHUS K )KMBOW NPUPOAE
U YEJIOBEKY.

4. OTiIMYHTEIbHBIE 0COOEHHOCTH pado4eil MPOrpaMMbl OT aBTOPCKOM
Jloruka mIaHUpPOBaHUS  y4yeOHOrO  Marepuaja IOJHOCTBIO  COOTBETCTBYET
BBILLICYKA3aHHOW aBTOPCKOM MPOrpamMmMe.

ABtopckas porpamma 11 kiacca paccumtana Ha 34 4acoB, U3 HUX 3 yaca pe3epBHOIO
BpPEMEHH.

Pe3epBHbIe ypoKH MOTYT OBITH MCIOJIB30BAaHbI JJI MPOXOXKICHUS IPOrPaMMBI B CIy4asx
HECTAaHAAPTHBIX CUTyallni (KapaHTHH, Pa3JHUYHbIE THU U TIp).

I1. Ilianupyembie o0pa3oBaTe/ibHbIe Pe3yJIbTAThI

JlesaTenbHOCTh  00Pa30BaTEIBHOTO YUPEKACHUS OOIIero oOpa3oBaHUs B OOyYECHUH
OHMOJI0TUM JOHKHA OBITH HAIIPaBJIeHA HA TOCTUXKEHUE 00YyYaIOIIUMUCS CIEAYIOLIUX JUYHOCHIHBIX
pe3yiomamog:.

- peanuzayuy 3TUYECKUX YCTAHOBOK IO OTHOUICHHIO K OHOJOTUYECKUM OTKPBITHSIM,
UCCJIEJOBAHMSIM U UX Pe3yJibTaTaM;

- NMpu3HaHus BBICOKOW IEHHOCTHU KM3HHM BO BCEX €€ IMPOSBICHUSAX, 3I0POBbS CBOETO U
JIPYTHX JIIO/IEH, peaau3alii YCTaHOBOK 310pOBOT0 o0pasa jKHU3HH;

- chopmupoeannocmu TIO3HABATEIHLHBIX MOTHBOB, HAMPABICHHBIX HA MOJIyYEHHE HOBOTO
3HaHMUsSI B oOsiacTu OMOJIOTMM B CBSI3UC Oynaylied NpopecCHOHANbHON JEATENbHOCTBIO HIIN
OBITOBBIMU

npobieMaMu, CBSI3aHHBIMH C COXpPaHEHHEM COOCTBEHHOTO 370POBbS M KOJIOTHUYECKOU
0e30MacHOCTH.

Memanpeomemnuvimu pe3yibmamamu OCBOCHUSI BbIIYCKHUKAMH CTapllied IIKOJIbI
POrPaMMBbI 110 OUOJIOTHH SBIISIOTCS:

- 061a0eHue COCTaBISIOIMMUI UCCIIEA0BATEIbCKON U MPOEKTHON JESTEIbHOCTH, BKIIIOYAs
YMEHHS BUAETh MIPOOJIEMY, CTABUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3b, 1aBaTh ONPEICICHUS

MOHATHUH, KJTacCH(PUIMPOBATH, HAOIIOAATh, IPOBOJUTH SKCIIEPUMEHTEHI, IEJIaTh BHIBOJBI U
3aKJIIOYEHUS, CTPYKTYpUPOBaTh MaTepual, O0ObSICHATh, I0Ka3bIBaTh, 3alIUILATh CBOM U/IEH;

- ymeHue pabOTaTh C Pa3HBIMU MCTOYHMKAMHU OMOJOrMYecKoWMHGOpMaIMK: HaXOAUTh
OMOJIOTHYECKYI0 HMH(POPMAIMI0 B pa3IMYHBIX HCTOYHMKAX (TEKCTe ydeOHMKa, Hay4HO-
HOMYJISIPHOJIUTEpPAType, OHOJOTMYECKUX CIOBapsX U CHOPABOYHHMKAX), aHAJIM3UPOBaTh U
OLIEHUBATh HH(pOpPMaIHIO, TPeoOPa30BbIBaTh HH(POPMALIHIO U3 OJTHON (POPMBI B IPYTYIO;

- cnocobHocmb BBIOUPATH 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKHMB CBOMX JEWUCTBUSAX U
MOCTYTIKAX 110 OTHOUIEHUIO K )KUBOH MPHUPOJIE, 310POBbIO CBOEMY M OKPYKAIOIIUX;

- yMeHue aleKBaTHO MCIOJIb30BaTh PEUEBbIE CPEACTBA JUISl IUCKYCCUU U apryMEHTaluu
CBOEH MO3UIMH, CPAaBHUBATh pPa3Hble TOUKH 3pPEHMS, apryMEHTHPOBATh CBOK TOUYKY 3pEHMS,
OTCTanBaTh CBOIO MO3UIIMIO.

Ilpeomemmnuie pe3ynvmamol.

Pasnen |. Bun.
®  XapaKTepU30BaTh BKIIAJ] BBIJAIOIIMXCS YUEHBIX B pa3BUTHE OMOIOTHYECKON HAYKH;
®  XapaKTepU30BaTh POJbH OMOIIOTUU B (HOPMUPOBAHUH HAYYHOTO MUPOBO33PECHHS;
® T[OHUMAaTh CYIIHOCTH SBOJIIOIIMOHHOW TEOPUU, CIOXKHBIE M MPOTHBOPEYMBHIC MYTH €€
CTaHOBJICHUS, BKJIaJ B (OPMHUPOBAHHE COBPEMEHHOW €CTECTBCHHOHAYYHOW KapTHHBI

MUDPA;
® BBIIENATH CYIIECTBEHHBIE MPHU3HAKH OMOJOTHMYECKUX OOBEKTOB (BHUIOB) M MPOIECCOB
(me#icTBHe UCKYCCTBEHHOTO " €CTECTBEHHOI'O orbopa, ¢dbopmupoBaHue

MIPUCTIOCOOICHHOCTH, 00pa30BaHUE BUIOB),

e OOBSCHATH MPUYUHBI BOJIOINH, U3MEHSIEMOCTH BUJIOB;

e TPUBOAWTH  JOKa3aTelbCTBA  (ApTyMEHTalMI0)  HEOOXOJAMMOCTH  COXPaHEHUS
MHOT000pa3us BUIOB;

® yMETh MOJIb30BATHCS OUOIIOTUYECKON TEPMUHOIOTHEN U CUMBOJIHKOI;
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pelaTh 3JIeMeHTapHble OMOJIOTUYECKUE 3aauu;

OMKCHIBATh 0CO0EH BUIOB 11O MOP(HOIOTHYECKOMY KPUTEPHIO;

BBISIBJISITH PUCIIOCOOJICHUSI OPIaHU3MOB K Cpejie OOUTaHuUS;

CPaBHMBATb MPOLIECCHI €CTECTBEHHOT0 U UCKYCCTBEHHOTO 0TOODA;

AQHAIN3UPOBATh U OLICHUBATh DPA3JIMYHBIEC TUIIOTE3BI IPOUCXOKACHUS KU3HU U YEIOBEKA;
apryMEeHTHPOBAaTh CBOIO TOUKY 3pEHHUS B XOJ€ ITUCKYCCHH IO OOCYXIACHHIO THUIOTE3
CYILLIHOCTH U IIPOUCXO0KJICHUS )KU3HU, TPOOJIEMBI IPOUCXO0KICHUS YETIOBEKA;

OBJIA/IEBaTh YMEHUSMU M HaBBIKAMH IOCTAHOBKH OMOJIOTMYECKHX SKCIHEPUMEHTOB WU
YUUTbCS OOBACHATH UX PE3YJIbTATHI,

HAXOJUTh OMOJIOTUYECKYI0 HH(POPMAIMIO B Pa3HBIX HCTOUHUKAX;

aHAJIM3UPOBATh M OLIEHHWBATh OMOJOTMYECKYI0 MH(POPMAIUIO, MOJYYaeMyl0 U3 pPa3HbIX
HCTOYHUKOB.

Pasnen 1. DxocucreMsl.

XapaKTepu30BaTh BKJIAJ BbIIAIOIIMXCS YUEHBIX B pa3BUTHE OMOJIOIMUYECKON HAYKH;
XapaKTepu30BaTh Pojib OMOJIOIUU B OPMHUPOBAHUU HAYUHOTO MUPOBO33PEHUS;
BBIJICJIATH CYIIECTBEHHBIE MPU3HAKH OMOIOTUYECKUX 00BEKTOB (3KOCUCTEM, Onochepsl) n
IPOILIECCOB (KPYTrOBOPOT BELIECTB U MPEBPAIICHUs SHEPTUH B 3KOcHcTeMax U Ouocepe);
000011aTh M CHUCTEMAaTU3UPOBATh MPEJCTABICHUA 00 HKOCHCTEMAx Kak IeJIOCTHBIX
OMOJIOTHYECKUX CHUCTEMaX, O 3aKOHOMEPHOCTSX, MPOSBISIONIMXCS HA JaHHOM YpPOBHE
OpraHu3alMM JKUBOTO (KpPyroBOpPOTE BEIECTB M MNPEBPALLEHUSIX YHEPIUU, JUHAMUKU U
YCTOWYMBOCTU SKOCUCTEM);

MMOHUMATH cojiepkanue yuenus B. WM. Bepranackoro o 6uocdepe;

MOHUMaTh HEOOXOIUMOCTh pEaTH3alMU HIEH YCTOWYMBOTO pa3BUTHS Ouocdepsl, ee
OXPaHBbI;

pa3BUBaTh 0OLIEOMOIOrMYECKUE YMEHHUS HAa SKOJOTMUECKOM COJIepKaHUU: HaONI0aTh U
BBISIBJISITH IPUCIIOCOOJIEHUS] Y OPraHU3MOB, AaHTPOIIOT'€HHbIE U3MEHEHUSI B SKOCUCTEMAX;
OOBSACHATH NPUYMHBI YCTOMUNBOCTH U CMEHBI SKOCUCTEM;

IIPUBOANTSH JI0KA3aTENLCTBA (ApryMEHTALMI0) HEOOXOAUMOCTH COXPAaHEHHUS
MHOroo0Opasusi BUJIOB;

peliarh 3JeMeHTapHble OMOIOrMYECKHE 3a/1a4; COCTABIIATh CXEMBI MIEPEHOCA BEIIECTB U
SHEPIUu B 3KOCUCTEeMax (LIeTH MUTaHUs);

BBISBJIATh aHTPOIIOT€HHBIE U3MEHEHUS B DKOCHUCTEMAX CBOEH MECTHOCTH; MU3MEHEHHS B
HKOCHCTEMAaX Ha OMOJIOTUYECKUX MOJIETISX;

CpaBHMBATh OMOJIOrHYECKHE OOBEKTHI (PUPOAHBIE SKOCUCTEMBI U arpO3KOCUCTEMBI CBOEH
MECTHOCTH) U (hOPMYJIUPOBATH BBIBOJBI HA OCHOBE CPABHEHUS;

00OCHOBBIBATh U COOJIIOJIATh MTPaBUJIa TOBEIEHUS B IPUPOTHOMN Cpejie;

aHAJM3UPOBATh U OLIEHWBATh IOCJEICTBHS COOCTBEHHOM AEATENBHOCTH B OKPY KAOIIEH
cpene, riao0anbHble 3KOJI0rMYECKHe MPOOIeMbl;

apryMEHTHPOBATh CBOIO TOUKY 3PEHHS B X0/1€ TUCKYCCUH 0 00CYKACHUIO IKOJIOTHIECKUX
npo0iem;

YMETh MOJIb30BATHCS OMOIOTUYECKON TEPMUHOJIOTHEN U CHMBOJIMKO;

OBJIaJIeBaTh YMEHHUSIMH U HaBbIKAMH IOCTAaHOBKHM OMOJOTHYECKHX OSKCIIEPUMEHTOB U
YUUTBCSI OOBSCHATD UX PE3YJIbTATHI;

HaXO/UTh OMOJIOTHYECKYIO HH(OPMAIIHMIO B Pa3HBIX HCTOYHUKAX;

aHAJM3UPOBATh U OIICHWBATh OMOJIOTMYECKYI0 MH(OPMALMIO, NOJyYaeMyl0 M3 pPa3HbIX
HMCTOYHUKOB.

I11. Conep:xanue nporpaMmmsl

Paznen 1



BUJ (19 u)

Tema 1.1

UCTOPUS SBOJIIOLIMOHHBIX UJIEH (4 )

Uctopusi »3BOMIONMOHHBIX uei. Pa3Butue OHOJOrMM B [OJapBUHOBCKUN MEPHUOJ.
3navenue padot K. Jlunnes, yuenus

K. b. Jlamapka, Teopuu XK. KroBbe. [Ipennoceuiku BosHukHOBeHUs yueHus Y. [lapBuna.
Opomrormonnas Teopus Y. JlapBuHa. Ponb 3BoONONMOHHONW Teopun B (POPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

Hemoncmpayusn. Kapra-cxema wMapmpyta mytemectBus Y. JapBuna. ['epOaprbie
MaTepuabl, KOJUIeKInH, ¢portorpaduu U Apyrue Marepualibl, TOKa3bIBAIOIINEe UHAUBUAYAIbHYIO
U3MEHUYUBOCTh U Pa3HOOOpa3ne COPTOB KYJIbTYPHBIX PACTEHUH M MOPO/ IOMAIIHUX KUBOTHBIX.

Ocnoguvie nonamus. Ipomonus. Kpeanuonusm, TpaHchOpMU3M, HBOJIOLHOHU3M.
['pynmoBass u WHIUBUIyaldbHas W3MEHUYUBOCTH. MCKyccTBeHHBIM oTOOp. bopnba 3a
cymectBoBanue. EctecTBeHHbIN 0TOOP.

Tema 1.2

COBPEMEHHOE 5BOJIIOLIMOHHOE YYEHMUE (8 u)

Bupn, ero xpurepuu. Ilonymnsiius — CTpyKTypHas €AUMHUIA BUIA, €IWHULIA HBOJIIOIUH.
CunteTnueckass TEOpHsl SBONIOUMHU. [[BUXKyIIMe CHIIBI 3BOJIOLMU: MYTALMOHHBIM IpolLiecc,
MOITYJISIIIMOHHBIC BOJIHBI, U30JISIIIHSI, €CTECTBEHHBIN OTOOD; UX BIUSHUE HA TCHOMOHT TIOITYJISIIHH.
JBuoKynmili U cTaOUIM3UPYIOMIUNA €CTeCTBEHHBIH 0TOOp. AJanTaluyi OPraHW3MOB K YCIOBUSAM
o0WTaHUsI KaK pe3yJIbTaT JCHUCTBUS ECTECCTBEHHOTO oTOOpa. BumooOpazoBaHue Kak pe3ysibTaT
sBomonu. CrnocoObl U myTu BUaooOpasoBanus. CoxpaHeHHe MHOTOOOpa3us BUOB KaK OCHOBA
yCTOWYMBOTO pa3BUTHS Owochepsl. [T1aBHBIC HampaBlIEHUS SBOJIOIHMOHHOTO IpOIecca.
buonoruueckuii mporpecc u Ouonoruyeckuit perpecc. [IpuanHbl BBIMUpaHUs BUTOB.

JlokazarenbCcTBa 3BOJIIOIMHN OPTraHUYECKOTO MUPA.

Hemoncmpayus. Cxema, WUTIOCTpUpPYIOIIAs KPUTEPUH BHIA. TaOIUIBI U CXEMBI:
«JIBmxyiue cuibl 3BoMonun», «O0pa3oBaHue HOBBIX BUIOBY», «CXOACTBO HAYaIbHBIX CTaIUN
SMOpPHUOHANIFHOTO Pa3BUTHs TO3BOHOYHBIX». ['epOapuu, KOJUIEKIIMM U JApyryue HarisaHbie
MaTepuayibl, JAEMOHCTPUPYIOIINE TIPUCIIOCOOJICHHOCTh OpPraHM3MOB K Cpejle OOuTaHus |
pe3ynbTaThl BHA0OOpa3oBaHMs. TaOnuibl, MYSDKM W JpyrHe HarliaJHble MaTepHalbl,
JIEMOHCTPHUPYIOIIE TOMOJIOTHYHBIC U aHAJIOTMYHBIE OPTaHbl, ©X CTPOCHHUE U TIPOUCXOXKJICHUE B
OHTOTEHE3€; PYAUMEHTHI U aTaBU3MBI.

Jlabopamopuvie u npakmuyeckue pabomuol

Onucanne ocoOeit Buaa mo MoppoIorudeckoMy KpUTEPHIO.

BrisiBnenre n3MeHUYMBOCTH y 0COO€H OTHOTO BUA.

BrisiBnenue npucnocobieHuii OpraHu3MoB K cpesie 0OuTaHusl.

Oxekypcust

MHuoroo6pasue BiI0B (OKPECTHOCTH IIKOJIBI).

OcHosnvie nousmusa . Bun, nomymnsuus, ux kputepuu. ['enHoponna. JBuxKyiiue CUIIBI
HBOJIIOIIMU: MYTAIIMOHHBIN Mpoliece, MOMYISIIHOHHBIE BOJTHBI, U30JISIIHS, €CTECTBEHHBIH OTOOD.
JBroxyumii u crabunusupyomuid or6op. CriocoOsl U MyTH BUA00Opa30BaHUS.

Tema 1.3

[MPOUCXOXAEHUE XXN3HU HA 3EMIJIE (3 u)

PazButue npencraBneHuil o Bo3HUKHOBeHMM ku3HU. Onbitel ®@. Penu, JI. Ilacrepa.
['unotessr 0 mpoucxoxaeHUH ku3HU. COBpEeMEHHBIE B3TJIsAIbI HA BOSHUKHOBEHUE KU3HU. Teopus
Onapuna—XonzaeitHa. Y cli0)KHEHUE )KUBBIX OPraHU3MOB Ha 3eMJi€ B ITPOLIECCE IBOJIOLINH.

Ilemoncmpayus.  Cxembl: «BO3HUKHOBEHHE  OJIHOKJIETOYHBIX  JYKAPUOTHYECKHX
OpPraHU3MOBY, « DBOJIIOIUS PACTUTEIBLHOTO MUPaY, « IBOJIOLUA >KUBOTHOTO MUpa». Penpoaykiuun
KapTHH, n300pakarmux Gaopy u GpayHy pazaudHbIX 3p U nepro0B. OKaMeHEIOCTH, OTIIeYaTKH
OpPTaHWU3MOB B JIPEBHHX MOPOJaX.

Jlabopamopnvie u npakmuyeckue pabomul

AHanM3 ¥ OIeHKa Pa3JINYHBIX THIIOTE3 IPOUCXOKICHUS KU3HHU.



OKekypcus
Hcropus pa3Butus xu3HU Ha 3eMiie (KpaeBeTICCKUM My3€i ).
OcHnosnvie nouamusa. Teopuss Omnapuna — XoigeiHa. XUMHUYECKas 3BOJIOLMS.

buonoruueckas sBomouus. IlocreneHHoe ycliO)KHEHHWE OpraHM3allMd M TMPUCIOCOOIEHUS K
YCJIOBHSIM BHEUIHEH Cpe/ibl OpraHU3MOB B MPOIECCE IBOIIOIUH.

Tema 1.4

[MPOUCXOXAEHUE YEJIOBEKA (4 u)

I'unotessl npoucxoxaeHus yenoBeka. [lonoxxeHne yeaoBeka B CHCTEME JKUBOTHOIO MHUpa
(x1macc Mutekonuratouue, otpsn [pumatel, pon Jlroau). DBosronus YeaoBeKa, OCHOBHBIE 3TAIlbl.
Pacel uenoBeka. [IpoucxoxaeHue yenoBedeckux pac. BuoBoe eqMHCTBO 4eI0BEYECTBA.

Hemoncmpayus. Cxema «OCHOBHBIC OTambl 3BOJIONUU  YEJIOBEKa». Ta0nwiibl,
M300paxkaroliyre CKeJIeThl YeIOBEKa U MO3BOHOYHBIX KUBOTHBIX.

Jlabopamopuvie u npakmuyeckue pabomul

BrisiBieHMe MpU3HAKOB CXOJCTBA 3apOJABIIIEH YEIOBEKA U APYTUMX MIICKONUTAIOMIMNX KaK
JIOKa3aTeJIbCTBO UX POJICTBA.

AHanu3 1 OLEHKa pa3JIMYHbIX TUIIOTE3 IPOUCXO0XKICHUS YEI0BEKa.

OKekypcus

[IpoucxoxaeHne u BOIIOLNS YellOBeKa (MCTOPHUUECKUN WIIH KpaeBEeTUECKUIl My3eil).

OcHosnvie nonamus.  Ilpoucxoxaenue denoBeka. OCHOBHBIE ATalbl 3BOJIIOIUH.
JBrkymiye cuiibl aHTpororenesa. YenoBeueckue pachl, UX €IMHCTBO.

Pasnen 2

OKOCUCTEMBI (11 1)

Tema 2.1

SKOJIOTUYECKUE ®AKTOPHI (3 4)

Opranusm u cpena. Ilpeamer u 3agaud dKOJIOTHH .DKOJOTUYECKUE (AKTOPHI CpPEeibl
(abmoTtuueckue, OWMOTHYECKHE, AHTPOINOTIECHHBIE), HMX 3HAYCHHE B IKU3HU OPTraHU3MOB.
3aKOHOMEPHOCTH BIUSHUS SKOJIOTHUUECKUX (DAKTOPOB HA OpraHU3Mbl. B3aUMOOTHOIIEHUST MEKTY
opranu3MamMu. MeXBUIOBbIE OTHOIICHUS: TTAPA3UTH3M, XUIITHHUECTBO, KOHKYPEHIIHSI, CHMOHO3.

Jemoncmpayusa. HarnsiHple MaTepHalbl, TEMOHCTPUPYIOIINE BIUSHUE YKOJIOTUUECKHUX
¢bakTOpoB Ha JKUBbIE OpraHu3Mbl. [IpuMepsl cuMO103a B IPUPOIE.

Ocnoguvie nowsamus. Oxonorus. BremHss cpega. Okojormdeckue  (HaKTOPBI.
AOuotnueckue, OHMOTHYECKHME U aHTPOINOTeHHbIe (akTopbl. [lapasuTu3M, XUIIHUYECTBO,
KOHKYPEHIIUS,

cUMOMO03. DKOJIOTHYECKasi HUIIA.

Tema 2.2

CTPYKTYPA DKOCHUCTEM (4 u)

BunoBas u mpocTpaHCTBeHHass CTPyKTypa 3kocucteM. [lumeBbie CBsi3U, KPyroBOPOT
BEILECTB U MPEBPALIEHUS JHEPTUHU B SKOCUCTEMAX. [ [pHUrHBI yCTOMYMBOCTH U CMEHBI SKOCUCTEM.
Bnusinue yenoBeka Ha skocucTeMbl. MIckyccTBeHHBIE COOOIIECTBA — arpOIIEHO3HI.

HHemoncmpayus. Cxema «IIpocTpaHCTBEHHast CTPYKTypa JKOCHCTEMBI (SPYyCHOCTh
pacTUTENBHOTO coobmecTBa)». CXxeMbl U TaOIUIIBI, JEMOHCTPUPYIONINE MHUIIEBBIC TSN U CETH;
HKOJIOTUYECKUE MUPAMU/IBI; KPYTOBOPOT BELIECTB U SHEPTUU B IKOCUCTEME.

Jlabopamopuvie u npakmuyeckue pabomuol

CocraBneHue cxem nepeiadn BEeIEecTBa U SHEPTUH (LieTiel MUTAHUS) B 9KOCUCTEME.

BrisiBieHrEe aHTPOMOTEHHBIX HM3MEHEHHWH B SKOCHCTEMax CBOEH MECTHOCTH (B BHC
pedepara, mpe3eHTaluu, CTeHI0BOT0 JOKIAAa | Tp. ).

CpaBHHTENIbHAST XapaKTEPUCTHUKA TPUPOJHBIX HSKOCHCTEM M arpodKOCHUCTEM CBOECH
MECTHOCTH.

HccnenoBanne U3MEHEHHUH B SKOCUCTEMAaX Ha OMOJIOTUYECKUX MOEISAX (aKBapUyM).

Pemenue skonmornyueckux 3anad.

OKekypeus
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EcrecTBenHble (j1ec, moie U Jp.) ¥ UCKYCCTBEHHBIE (TapK, cajl, CKBep IIKOJbI, Gepma u
JIp.) SKOCHUCTEMBI.

OcnosHovle nowamus. DKOCUCTEMa, OMOTeoleHo03, OMOLeH03, arpoueHo3. [IpoayneHTsl,
KOHCYMEHTBI, peyLeHThI. [IniieBble enu u ceTu.

Tema 2.3

BUOCOEPA — I'TTOBAJIBHASI SKOCUCTEMA (2 u)

buocdepa — rmobanbHas sxocuctema. CoctaB u cTpykrypa 6mocdepsl. Yuenue B. .
Bepnanckoro o Ouocdepe. Ponp xuBbIX oOpraHu3smMoB B Ouocdepe. buomacca 3emim.
Buonornyeckuii KpyroBopoT BEIIECTB (Ha MpUMepPe KPyroBOPOTa BOIBI M YIIIEPOIA).

Hemoncmpayus. Tabnuuel u cxemsl: «CTpykTypa Onocdeps», «KpyroBopor Boxbl B
o6uocdeper, «Kpyrosoport yriepona B uocdepe». Harmsnuelii Mmatepua, oTpaxaromuii BUI0BOe
pa3HO00pa3ue )KUBBIX OPraHU3MOB OHOC(hEpHI.

OcnosHnvle nonwsmusa. buocdepa. KuBoe BemiecTBo, OHMOr€HHOE BEIIECTBO, KOCHOE
BEIIIECTBO, OMOKOCHOE BenlecTBO. buomacca 3emin.

Tema 2.4

BUOC®EPA N YEJIOBEK (2 u)

buocdepa u uenosek. ['mobanpHBIE SKONOTHYECKHE TPOOIEMBI W IYTH WX PEUICHHUS.
[TocnencTBust NesTeIbHOCTH 4YeEJIOBEKa A OKpyxkaromed cpenabl. IlpaBuna noBeneHus B
npupoaHOi cpene. OXpaHa NPUPOJIBI U PATHOHAIBHOE UCTIOIB30BaHUE TIPUPOIHBIX PECYPCOB.

Hemoncmpayus. Tabnuipl, WUTIOCTPUPYIONIUE TI00aIbHbIE SKOJIOTHUECKUE IPOOIeMbl U
MOCJIE/ICTBHSI ICATEIILHOCTH YelOBeKa B OKpy»Karomiei cpene. KapTbl HalMOHANBHBIX Map-KOB,
3all0BETHUKOB U 3aKa3HUKOB Poccum.

Jlabopamopnule u npakmuueckue pabomol
AHaJn3 U OLIEHKA MOCIIEACTBUN COOCTBEHHOM AEATEIbHOCTH B OKpY’KalolIel cpejie.
AHa3 ¥ OLEHKA [NI00AJbHBIX KOJOTMYECKUX MTPOOJIEM U IyTEH UX pEIICHUS.
Ocnosnvle nonsamus. I'nobanpHble 3KoJI0rHueckue npoodsemsl. Oxpana npupozsl. Pannonansaoe
PUPOONIOIb30BaHNe. HalmoHnanpHbIe MapKy, 3alI0BETHUKY, 3aKka3HUKH. KpacHast KHuUTa.
3axmouenue (1 9)
PesepBHoe Bpemst — 3 4.

IV. TemaTnuyeckoe NJaHMpPOBaHHE

TemaTnueckuit mOypouHbIi MIaH N3y4eHUs: ydeOHOro npeamera «ouonorus», 11 ki.,
nporpamma cpeaHero (moyiHoro) oomero odpazoBanus «buonorus. O6mias 6monorus. 10 — 11
kiaccel», aBTopel M.b. AragonoBa, B.M. Cusornaszos. buomorus 10 -11 knaccel: Paboune
nporpammel / coct. U1.b. Mop3ynosa, I'.M. [Tonsasesa. — M.: JIpoda», 2015 r. (ctp.4 - 51)

1 u/venento, 34 u/yu. 'ox

Ne ypoka | Tema ypoka | Kon-Bo yacos
Pazgen 1. Bung (19 4)
1-4 Hcropusi 5BOJIIOIMOHHBIX HIEH. 4
5 CoBpeMEHHOE 3BOJIIOLMOHHOE YUEHHE. 1

JlabopatopHass pabora Nel Omnucanue ocobOeld Buaa 0
MOP(}OTOTHUECKOMY KPUTEPHIO.

6-7 CoBpeMeHHOE HBOJIIOITMOHHOE YICHHE. 2
8 CoBpeMeHHOE 3BONIONMOHHOE yuyeHue. JlaboparopHas pabora 1
Ne2
BrlsiBIeHHE H3MEHYMBOCTH Yy 0CO0€H 0JTHOTO BUJIA.
9 CoBpeMEHHOE IBOJIIOIIMOHHOE YUECHUE. 1
10 CoBpeMeHHOE 3BONIONMOHHOE yuyeHue. Jlaboparopnas pabora 1
Ne3

BrlisiBnenne npucnocobieHui OpraHu3MoB K cpejie 0OuTaHusl.
11-12 | CoBpeMeHHOE YBOIOIIMOHHOE YICHHE. 2
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IIponcxoxaeHne KU3HU Ha 3eMIIE.
[TpakTrueckas padora Nel AHanu3 v OIIEHKA Pa3IMYHBIX THIIOTE3
MIPOUCXOXKACHHS )KU3HHU.

14-15

[IpoucxoxaeHue Ku3Hu Ha 3eMJie.

16

[IpoucxoxneHue yeaoBeka.
[TpakTrueckas padora Ne2 AHanu3 v OIIEHKA Pa3IMYHBIX THIIOTE3
IIPOUCXOXKICHHUSI YEIOBEKA.

17

[Ipoucxoxnenne uenoBeka. JlaGoparopnas pabora Ned
BrisiBIieHHE IPH3HAKOB CXO/ICTBA 3apO/IbIIICH YeIOBEeKa U APYTUX
MJICKOTIUTAIOIIMX KaK JJOKa3aTeIbCTBO UX POJICTBA.

18-19

HpOI/ICXO}K,I[eHI/Ie YCJIOBCKA.

Paznen 2. Dxocucremsl (11 1)

20 -22

Dkosoruueckue GpakTopbl

23

Crpyxkrypa skocucreMm. [Ipaktuueckass padora Ne3 BrisiBnenue
AHTPOIIOT€HHBIX U3MEHEHH B DKOCHCTEMaX CBOEH MECTHOCTH (B
BUJIe pedepara, Npe3eHTalluH, CTCHJOBOTO JOKJIAaa H Ip.).

24

CrpykTtypa 3xocucreM. [Ipaktuueckas padora Ne4 CocraBieHnue
CXeM I[epefaud BeElleCTBa M DBHepruu (Lened NnuTaHus) B
HKOCHCTEME.

25

CtpykTypa  3KOCHCTEM. [Ipaktnueckass  pabora  Ne5
CpaBHUTENbHAS XapaKTEpUCTHKA MPUPOAHBIX 3SKOCHCTEM U
arpo’KOCUCTEM CBOEH MECTHOCTH.

26

Crpykrypa  skocucreM.  Ilpaktnueckas  pabora  Neb
HccnenoBanne M3MeHEHUN B IKOCHCTEMax Ha OMOIOTHYECKUX
Mozensix (akBapuyM). [lpaktudeckas pabora Neo7 Pemenue
9KOJIOTHUECKHX 3a7au.

27 -28

buocdepa — riobanpHas 3KocHCcTEMA

29

buocdepa n yenosek. [Ipaktuueckas pabora Ne§ Ananus u
OLIEHKa MOCJIECTBUN COOCTBEHHOM JESITEIbHOCTH B
OKpYKarollen cpee.

30

buocdepa u yenosek. [Ipaktuueckas padora Ne9 Ananus u
OLIEHKA IT00AIbHBIX AKOJIOTUYECKUX MPOOJIEM U MyTeH UxX
peleHus.

31

3aKIr0YeHne

32 -34

PesepBHOE Bpemst

V. YuebHo-MeTOqUYeCKOE 00ecniedeHrne 00pa3oBaTe/IbHOIO NMpolecca

Y4eOHO-MeTOUYECKOE  oOecredueHne  y4eOHOTo
ucnosap3oBanne YMK:

mpomnecca

IpelyCcMaTpuBaeT

- IporpaMma cpeHero (1moyiHoro) oduiero oopazoBanus «buonorus. O6mas 6uonorus. 10 — 11
Kiaccel», aBropbl M.b. AradonoBa, B.M1. Cuormnazos. buomorust 10 -11 xmaccer: PaGoume
nporpammel / coct. U1.b. Mop3ynosa, I'.M. [TonsaseBa. — M.: JIlpoda», 2015 r. (cTp.4 - 51)

- yueOHHMK- yueOHuK «buonorus. OO6mas Ouonorus. basossiit ypoBenb. 11 kmacc» B. H.

CuBornasos, U. b. Aragonoga, E. T. 3axapoBa M.: [lpoca 2021

V. MarepuajibHO-TEXHHYECKOE oDecniedeHne 00pa3oBaTeIbLHOIO NMpoiecca
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Tabaunupi: Cpena oduranus. Tumnbl nutanus. CTpoeHne 3KocUCTeMbl. buotndeckue
B3aumozeiicTeus. Lenu nutanus. Cykueccus - caMOpa3BUTHE MPUPOITHOTO coo0IIecTBa. [ 1aBHbIE
HanpasJieHUs 3BooLUU. DUITOreHeTHYECKOe 1EPEBO KUBOTHBIX. PUIOrE€HETUYECKOE JEPEBO
pactenuii. buochepa. Cpeapl xu3HH. MHOr0o00Opa3ue )KMBbIX OPTaHU3MOB.

JAunamMuyeckue mojaenau: Tunuunele OMOLEHO3bl. B3aumonelcTBUs B TPUPOTHBIX
cooOrmecTBax. buoreHHbI KpyroBopoT yriepoja. buoreHHsii kpyroBopot azora. OCHOBHBIC
HanpasyieHus sBosolMd. CUMOMOTHYECKas T€OpHsl. DTambl pa3BUTUS OPraHOB M MX CHUCTEM.
buocdepa u yenosexk.

Myuistau: ['oMosiorudHbie Oprausl M03BOHOYHBIX. PyinMenTs1. Habop nmaneoHTonornueckinx
HaxonoK «IIpoucxoxnenre yenoBekay.

JlaGopaTopnoe oGopynoBanue: HaGopsl Mukponadopatopuii. MHKPOCKOIIBI CBETOBBIC.
Muxkpockon snexktpuueckuil. HaGopel MukporpenapaToB mo oOmieil OHOJIOTHH, aHATOMUU
4eJoBeKa, 300J0TuH, OortaHmke. Muxpockon nuppoBoil. Becbl anexrponnsie. Tepmomerp
71a00paTOPHBIN.

Komnerorep

TeneBuzop

Cerb uHTEpHET

JIOCKa



V. Jluct BHecenus n3Mmenenmii. 11A kiacc.

i Kon-Bo 0 IlprrinHa CornacoBanue ¢
aTta oMepa YpOKOB i
No CKOpPPEKTHUP ’ H3MCHCHHH 3amectureneMm | Ilognuck
y BHECEHUS B yem cocTosT nuzmMenenus KOTOpbIe ObLITU
n/m . | OBaHHBIX JTUPEKTOpa 1o YUUTENS
U3MEHECHUU HMHTErPUPOBAHBI Ne ripukasa, nara VBP
YPOKOB €ro u3JaHus
2
3
4
5
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