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IosicHUTENLHAA 3aNNCKA.

PaGouas mporpamma no yued6HoMy npenmety «buosorus» Ha 6a30BOM ypoOBHE Ui yKa3aHHOTO
KJlacca pazpaboTaHa:

e c yuetoM TpeboBanuii denepanbHOro I'ocymapcTBeHHOro 00pa30BaTEIBHOIO CTaHIApTa
ocHOBHOTO0 o611ero oopaszoBanus (IIpukaz Munobpuayku Poccun ot 17.12.2010 N 1897 (c
W3MEHEHUSMHU U JTOTIOJTHEHHUSIMH ))

e Ha ocHoBe [Tonoxenust o padoueit mporpamme B '6OY COIII Ne 232

e Ha ocHOBe cooTBeTcTBYIomero Y MK (cm. nanee)

e palouas nporpamma pacrnosoxeHa o aapecy B CeTH HUHTEPHET:
https://www.232spb.ru/about/education/uchebnyj_plan_i_rabochie_programmy/

HopMmaTtuBHbIe TOKyMEHTBI, 00€CIIeYrBaIOIIe PeaTn3aIii0 IPOrPaMMBI:

®denepanpHblil 3akoH «O0 oOpa3zoBanun B Poccuiickoit @eneparun» Ne 273-D3 ot 29.12.2012r. B
peaaxkuum ot 06.02.2020 roaa;

denepalibHbIN rOCYAapCTBEHHBIN CTAaHAAPT CpeAHero oodimero oopazoBanus (mpuka3 MuHoOpHayKH
Poccun ot 17.05.2012 N 413 (¢ u3BMEHEHUSMU U JIONIOJHEHUSIMMN));

[IpumepHBIe TpOrpaMMBI CpeTHETro (ITOJTHOT0) 0011Iero 00pa3oBaHus: OUOIOTHS.

OOIT COO (®I'OC) 'BOY COII Ne232 Anmupanrteiickoro paiiona Cankr-IlerepOypra (npukas
ot 19.06.2020 Ne 76);

VYuyebnoro miana cpeanero obmiero oopazopanus (PI'OC COO) 10 knacc [BOY COILI Ne 232 na
2020-2021 yue6nbrit roxa (mpukas ot 19.06.2020 Ne 76);

l'onoBoro kanengapuoro ydeOHoro rpaduka 'BOY COII Ne 232 nma 2020-2021 y4eOHBIH TOX
(mpukas ot 19.06.2020 Ne 76).

JlanHass TporpaMma COOTBETCTBYET y4YeOHHMKY 10 OHOJIOTMH, BXOISAIIUM B  COCTaB
cooTBeTcTBytomero YMK (cMm. Huxe)

B 2020-2021 yue6HOM TOAY B COOTBETCTBHE C (hemepanbHBIMU HOPMATHBHBIMU
JOKYMEHTaMU U HOpMaTUBHBIMHU JOKyMeHTaMu Komwurera nmo obpasoBanus B Cankr-lletepOypre
MPEeIyCMOTPEHO TMPOBENECHHE YPOKOB C TMPUMEHEHHEM JHCTAHIMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTUH U 3IEKTPOHHOTO 00y4EHUS.

Ilosacnumenvnasa 3anucka - CTPYKTYPHBIH dSJ€MEHT paboueil mporpamMMmbl pacKpbIBAeT
00111yI0 KOHLENIHIO paboueil mporpaMmbl IO y4eOHOMY TpenMeTy, Kypcy, TUCIUIINHE (MOAYIIIO).
B Hell KOHKpeTH3UpyIOTCsl OOIIME eI OCHOBHOTO OOIIEro o0pa3oBaHUs C YYETOM CHELMPUKU
yuyeOHOro  mpeameTa, Kypca, AWCHUIUIMHBL (MOIyNs) B JaHHOM Kkiacce. [l ymoOcrtBa
WCTIOJIB30BaHMUS, DJIEKTPOHHBIN BapuaHT pa0o4yell NpPOrpaMMbl CHA0XEH THIEPCCHUTKAMHU U3
Copep:xanusi Ha pa3felibl U U3 3ar0JIOBKOB paszzaenoB Ha CojeprxaHue.

" Ilpoepamma  yuebHo20 npeomema cpeoHeli 00WEOOPA3086AMENbHOU  WKObI —
HOPMAMUBHLLIL  OOKYMEHM, O0Yepuusanwuil Kpye OCHOGHbIX 3HAHUU, YMEHUll U HABLIKOS,
NOONEHCAWUX YCBOCHUIO VHAWUMUCS NO KAHCOOM)Y OMOENbHO 835IMOMY YUeOHOMY npeomem).

Omom 0okymenm onpeoensem 0OWYIO HAYYHYIO U OYXOBHO-YEHHOCMHYI0 HANPABIeHHOCb
npenooasanusi npeomemada, OyeHKy meoputl, codbvimut, akmos. B npocpamme o06ycrosniena
CMPYKMYpa pAcnONIONCEHUS Y4eOH020 MAmepuana no 200am OOVYeHUs U GHYMPU KAHCO020
WKONILHO2O KIAcCCa.

Yuebnuvie npoepammer bviearom munogeimu, 6apuUaAmMuHbIMU, pAOOYUMU, ABMOPCKUMU. ...

Pabouas npocpamma paszpabameisaemcs yuumenimu u NPeOMEMHbIMU YUKILOBLIMU
KOMUCCUAMU U OMpaxicaem HAYUOHANbHO-PECUOHATIbHYIO CREeYUPUKY COOepHCaHus u mo, 4mo
onpeoeneHo WKOIbHbIM KOMNOHEHMOM, 8NJI0Mb 00 Y4EMA 603MONCHOCMEN WKOJIbL U YYAUUXCSL.

Aemopckue npocpammvl, COXpaHss OCHOBbL OA308020 20CYOAPCMBEHHO20 CMAHOAPMA 8



O0auHoU obracmu, cooepicam nooxoovl K omoopy MmMamepuand, e2o CMpyKmype U U3L0NCEHUIO 8
coomeemcmauu ¢ NPeoCcmasieHusIMu e€ agmopos. ...

Cooeporcanue 00pazosanus Kak CcUcmema Moxcem umems pAasiudHylo CMmpyKmypy
uznooicenusi. Haubonee pacnpocmpanénnvivu 6 Hacmosiujee 6pemMsi AGISAIOMCA  TUHEUHAs,
KOHYEHMpUyecKkas, CNUPAIbHas u cmeulennas cmpykmypuol usnodcenus. ..." (Komxacnuposa, 2010)

HopmaTuBHbIe TNpaBOBbI€ [JOKYMEHTBHI, HA OCHOBAHMH KOTOPbIX pa3paGoTaHa JaHHAas
padouast nporpamma (®I'OC, ®I'VII, yyeonsplii niian OY u ap.):

Pabouas npoepamma cocmaenena na ocrose:

- TpeboBaHMl (enepaibHOTO TOCYIapCTBEHHOIO0 00pa30BaTeNbHOrO CTaHIapTa OOILIero
oOpa3zoBanus ((penepaibHOr0 KOMIOHEHTA FOCYAapCTBEHHOTO 00pa30BaTeIbHOrO CTAHAAPTA);

- IPUMEPHOI OCHOBHOU 00pa30BaTeNbHOM MPOrpaMMbl COOTBETCTBYIOIIEH CTYIIEHH 00yUYEHHUS;

- CaHUTAPHO-DMHJIEMUOJIOTUICCKUX TPeOOBAaHUI K YCIOBHSM U opranm3anuu oOydenus B OV,
YTBEP>KACHHBIX TOCTAaHOBJIEHHEM [ JTaBHOTO TOCY1apCTBEHHOT'O CaHUTapHOTO Bpaua Pd;

- yuebnoro miana [BOY COII Ne232 Anmupanreiickoro paiiona Cankr-IletepOypra
((penepanibHOTO U PETHOHAIBHOTO KOMIIOHEHTa, KoMmoHeHnta OVY);

- OCHOBHOU oOpasoBarenpHON Tiporpammbl [ BOY COIII Ne232 A nmupanteiickoro paiiona CaHKT-
[TerepOypra;

- mpuMepHOW 00pa3oBaTelbHOW mporpamMmbl  (Y4eOHOMY MpeaMeTy, KypCy, JAMCHUIUIMHE
(MOYJT10)) ¢ Y4ETOM aBTOPCKOM MPOrPaMMBI;

- yueOHO-METOINYECKOT0 KOMILIEKCA.

CBeleHusI 0 NporpaMMax, Ha OCHOBAHHM KOTOPBIX pa3padoraHa pabouyasi mporpamma
(mpuMepHasi mporpaMma Mo mnpeaMery, padodasi mporpaMMa aBTOPOB-pPa3padOTYMKOB C
yKa3aHHeM BBIXOIHBIX TaAHHBIX):

buonorus. PaGoume mnporpammbl. 10-11 kmaccel: mocobue st yudurtesnei o00ieoOpa3oBar.
yupexxaenunii/ B.B. [Taceunuk. — M.: I[IpocBemenue, 2019. — 148 c..

Nudopmanus 06 ucnoanzyemom YMK:

Pabouas mnporpamma OpHEHTHpOBaHa Ha MCIOJb30BaHUE YueOHHKA (Yy4eOHO-METOAMUYECKOTO
KOMILJIEKCA):

1) yuebnux: Tlaceunuk B.B. Kamenckuii A.A. buonorus. 10 knacc. ba3oBblii ypoBeHb. M.:
[Ipocsemienue, 2019. ®I'OC ;

2) ouodaxmuueckue mamepuanvl. buonorus. MHTepakTHBHBIC IUAAKTHYECKHE MaTepuansl. 6-11
KJ1accel. Metoaudeckoe mocodue ¢ 3IeKTPOHHBIM MHTEepaKTUBHBIM TipmiioxkeHuem/ O.J1. Bamenko.
— 2-e u3a., crepeorun. — M.: Ilnanera, 2014. — 576 c. — (KauectBo 00yuenus). — ISBN 978-5-
91658-545-2. — ctp. 452-494.

Bb100p 1aHHO aBTOPCKOM MpOrpaMMbl U y4EOHO-METOIMYECKOI0 KOMIUIEKCa 00YCI0BJIEH
1) cootserctBreM ®I'OC OOO0;
2) WCIOJB30BAHUEM METO/Ia TPOCKTOB.

O0masi xapakTepucTuka y4eOHOro  mpeaMeTa, Kypca, AUCHMILVIMHBI (MOAyJsl), Yy4eT
TPeO0OBaHNH K YPOBHIO NOATOTOBKH O00y4alIMXCsl (BBIMYCKHMKOB) B COOTBETCTBHHM CO
eoroc:

buonorus kak yueOHas IUCHUIUIMHA NpeaMeTHON obmnacth «EcTecTBeHHOHAy4HbIE MpPEAMEThI»
o0ecreunBaer:

#  ¢opmHpoBaHHE CHUCTEMBl OHOJOTMUECKMX 3HAHUI Kak KOMIIOHEHTA LEJOCTHOM HaydHOH
KapTUHBI MUpA;

# OBJIQJCHME HAy4YHBIM IOJXOJOM K PEIICHUIO PA3JIMYHBIX 3a/1ay;

# oBlazeHHe yMEHUSIMH (HOPMYIHPOBATh T'MIOTE3bI, KOHCTPYHPOBATh,

IIPOBOAMTH IKCIEPUMEHTHI, OLICHUBATh IOJyUYEHHBIE PE3YJbTaThl;



#  OBJIaJICHUE YMEHHUEM COIMNOCTaBIATh DSKCHEPUMEHTAIbHBIE W TEOPETUUECKUE 3HAHUS C
OOBEKTUBHBIMHU pEAIUIMU >KU3HHU;

#  BOCIUTAaHHE OTBETCTBEHHOIO M OEPEXKHOTO OTHOIICHUS K OKPYXKaIoIleW cpeie, 0OCO3HAHUE
3HAYUMOCTH KOHIICTIIIMUA YCTOMYUBOTO Pa3BUTHUS,

#  ¢dopMmupoBaHHe yMEHHH 0€30mMacHOT0 © 3PPEKTUBHOTO WCIOIB30BAHMS JTabOPATOPHOTO
o0opynoBaHusl, MPOBEICHUS TOYHBIX H3MEPEHUN M  aJeKBATHOM OLIGHKH MOJYyYEHHBIX
pe3yiabTaTOB, MPEJCTaBICHUS HAy4yHO OOOCHOBAaHHBIX APTYMEHTOB CBOMX JIEUCTBHM MYyTEM
MPUMEHEHUS MEXIIPEIMETHOIO aHallM3a y4eOHBIX 3ajad.

Oco0eHHOCTH BO3PACTHOM IPYNIbI AeTeH (XapaKTepUCTHKA KJIacca):
- 8o3pacm, ocobenHocmu 803pacma:

“... Obwas xapaxmepucmuxa cmapwe2o Oemcmea. Imo nepuod pazeumus (15-18 nem), Ons
KOMOPO20 XAPAKMEPHO:

- COXpaHeHue MAamepuaibHoll, SMOYUOHANLHO-KOMPOPMHOU (YHKYUU cemblU, YCUleHue ee
poau 8 camoomnpeoeieHuu Ha Oyoywee;  803pAcCmaHue  BO3MOMCHOCMU — WKOIbHUKA 8
VOO0BIeMBOPEHUU YACMU MAMEPUATIbHBIX NOMPeOHOCmel,

- coxpanenue pewiarowell poau WKOIbl 8 YOOBIeMEOPEHUU NO3HABAMENbHBIX, COYUATbHO-
NCUXONO2UYeCKUX —NOompeOHOCmell,  3HAUUmeNbHoe  8O3PACMAHUE  POdU  CaMO0OPA308aHUS,
CAMOBOCNUMAHUA,

- 3HaQuUMeNbHOe B03PACMAHUE CNOCOOHOCMU NPOMUBOCMOANb OMPUYAMETbHBIM GIUSHUIM
cpeovl; hopmuposarue NOIHOU IOPUOULECKOU 0eecnocOOHOCU;

- 3aMeHa  3QWUMHOU  POAU  G3POCAbIX  (PYHKYUelu  COYUANbHO-NPOPECCUOHATLHOZO

opuenmuposanus Ha byoyuee.
Ilcuxonoeo-nedazcocuueckue Oomunanmol paseumus. Dopmuposanue comamomuna, m. e.
OnpeoeneHHo20 Muna GHeWHOCMU, aHamomo-mopgonocuveckux ocobennocmeil. CospemeHnHas
HayKa pasiuyaem mpu 21A6HbLIX COMAMOMUNA: SHOOMOPGHLIL (PbIXAbll, ¢ U3OLIMKOM JHCUPA),
Me30MOP@HBIL (CMPOUHBLIL, MYCKYIUCMbIL) U SKMOMOPDHbIL (Xy0olu, Kocmsewlit). Kaxcoviti mun
uMeem 6 21a3ax CMapuiux WKOIbHUKOG ONPeOesIeHHYI0 3HAYUMOCHIb.

Bo ecex 6o3pacmax naubonee npusnekamenern me30MopQubill mun, HaumeHnee - IHOOMOPDHbLIL.
C nepgvim munom y CmMapuiux wKOJIbHUKOS C613aHbl NpeoCcmasienus O CHOPMUSHOCMU,
aecanmuocmu, auoepcmee. Bmopoil - npeomem Hacmeuwlex, UPOHUYECKO20, CHUCXOOUMENbHO2O0
omuowenust. Hemanosasicnoe snauenue 0iisi cmapuieco WKOIbHUKA UMeen pocn.

Mnozcue u3 HUX 80CNpUHUMAIOM pocm U 8eaudue Kaxk cuHoHumsl. Cywecmseyem npsamas cés3v
MEAHCAY POCHOM U COYUATLHBIM CIAMYCOM WKOTbHUKA.

Pooumenam u neoacocam meobxooumo 3sname smu ocobennocmu. M3nuwmas noanoma -
UCMOYHUK 2TYOOKUX, NOPOU MYUUMENbHBIX NEPENCUBAHUL, NPEOPaACnoNa2armux K He8po3am,
denpeccuam. Ilo nawum uccnedosanuam 73,7 % cmapuiux nooOpocmros, OMHOCAUUXCS K YCTIOBHOU
Kame2opuu «mpyoHulX», d MOYHee, 3AHUMAIOWUX AePeCCUBHYIO NOZUYUIO 6 ePYINE C8EPCIMHUKOS, -
Hebobuo20 pocma. Axcenepamsi, m. e. NOOPOCHMKU C YCKOPEHHbIM MEMNOM @DUIUYECKO2O
Pazeumusi 60CNPUHUMAIOMCSL 83POCTIMU U CEEPCIMHUKAMU O0Nee 3PenbiMu, NOIMOMY NpooLemy
JUOepcmea oHu peularom 6e3 0coowlx npooem.

Hesouxu-axcenepamul HepeOKo OKA3bLBAIOMCIL 8 CLONCHOM nonoxcenuu. OHu mo2ym 6vims bonee
KPYNHbIMU, POCIbIMU He MOAbKO NO CPABHEHUIO C 0e80UKAMU, HO U C MATbYUKAMU. DMO MONCem U
VAYHamo, U 3ampyoHAmMs UX OMHOUWEeHUs: co ceepcmuuxkamu. Cmapuiue He NPUHUMAIOM UX 8 C80I0
cpedy, a 0OHOKIACCHUKYU TUOO uzbe2arom, 1ubo nood8epeam HACMEUKaM.

B cpeoe 6ocvmuknaccruy-0esamukaaccuuy 4acmo npuxooumcs: CMaikugamscsl ¢ A61eHueM, Ko2od
WKONIbHUYbL He MOAbKO AKMUBHO UHMEPECYIOMCsl C80ell GHEWHOCMbIO, HO U NbIMAOMCs
npubecHymov K KOCMemuke, MAKUaxcy, 0eMOHCMPAMUEHO HOCAM YKPAULeHUS, 83DOCIYI0 00exHCOY,
NOCMOsSIHHO cmompsamcs 6 3epkano. Umo xapakmepHo, Kacaemcsi 3mo 0esouex aubo OyeHb
NPUBLEKAMENbHBIX, U0, HAOOOPOM, UMEIOWUX HEeBbIUSPLIUHYIO BHEUHOCmb. 30ech Hem
CamMo00801bCMeEd, CKopee Haobopom, OomMuuupyem uyscmeo mpesocu. llepsvie, 3nas o ceoeli
NPUBTIEKaAMenIbHOCMU, NbIMAMCA BbIACHUMb, KAKUMU OHU OyOym 8 OanvHetiwem. Kax 6yoym
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CMOMPEmbCsi 8 «ONMUMATLHOMY 6aPUAHMEe, eClu NPUMEHSIM OONOJIHUmMelbHble cpedcmea. Bmopuie
SMUMU Jice CnOCOOAMU NBIMAIOMCS KAK-MO KOMNEHCUPOsams mo, uyem ux obudera npupooa. ...”
(Benkun, 2000).

Henu u 3aga4n, pemiaemMble NMPU peau3anuu padoyeil MporpamMMsl ¢ y4eTOM O0COOEHHOCTEl
PernoHa, o0pa3oBaTeILHOTO YUPeKIeHHUsI :

Pabouas npoepamma umeem yenvio:

1. co3maHue yciaOBHH Ui TUIAHUPOBAHMS, OpPTaHM3AlMU W YIPABJICHUS 00pa30oBaTEIbHBIM
MIPOLIECCOM 10 ONpeIeICHHON yueOHOol nucturuinae (00pa3oBaTenbHOM 00IacTH);

2. GopMHpOBaHUE CHCTEMBI OWOJIOTUYECKUX 3HAHMH Kak KOMIIOHEHTa IIeJIOCTHOW Hay4YHOM
KapTUHBI MUpa.

Pabouasa npoepavma cnocobcmeyem pewenuio credyiowux 3a0ay uzyieHus 6UoI02uU Ha CmyneHu
OCHOBHO20 00We20 0OPaA308aHUA.

1. nate npencrasieHue o npaktudeckoi peanm3anuu OI'OC npu U3ydeHHH KOHKPETHOTO Y4eOHOTO
npenMeTa, Kypca, TUCIUIUIMHBI (MOAYIIS);

2. KOHKPETHO OIPEACIUTh COJCpKaHUE, 00beM, MOPSAOK M3Y4YeHHUS Y4eOHOTO MpeaMmeTa, Kypea,
TUCHUIUTMHBL (MOIyJisl), C y4eToM LieJlei, 3ajad U OCOOEHHOCTEH YuyeOHO-BOCHHUTATEIHLHOTO
MpoIIecca ¥ KOHTUHTEHTA 00yJaIOIUXCSI IITKOJTHI.

Onpenesnenne MecTa M PoJid Y4eOHOI0 MpeaMeTa, Kypca, AUCHUILVIMHBI (MOY1s) B y4eOHOM
IiaHe 00pa3oBaTeIbHOM OPraHU3alMu:

B y4eObHOM T1UTaHe 00pa3oBaTENBHON OpTaHW3AIlMH OTBOJUTCS 68 dYacoB I H3ydCHHS
y4eOHOro mpeaMera B TEUYEHHUU y4eOHOro roja, o0IieoOpa3oBaTENbHON Mapajuiend Ha 0a30BOM
YpOBHE, U3 pacuera 2 y4eOHBIX yaca B HEJIEIO.

JlanHast mporpaMMa cOCTaBjIeHa AJisl peanu3alii Kypca OHOJIOTHS, KOTOPBIM SBIsSETCS
YacThl0 TpenMeTHOH oOnactu “EcrecTBEeHHOHay4HbIE NpeAMETHI” H pa3paboTaH B JIOTHUKE
MPOJOJKEHHS] TEXHUYECKOro 00pa3oBaHWs Ha TMOHATHHHON 0a3e Kypca HayalbHOW IIKOJIBI
“Oxpyxarouiuiit Mup”.

HNudopmanus o KoauyecTBe yueOHbIX YaCOB, HA KOTOPOe paccyuTaHa padoyasi nmporpamma (B
COOTBETCTBHM € Y4eOHBIM IJIAHOM, I'OI0BbIM KAaJEHAAPHBIM Y4eOHbIM rpagukoM), B TOM
qyucje 0 KOJIHYecTBe 0053aTeIbHbIX YAaCOB /IS NMPOBedeHHUsI JIAa00PaTOPHO—TIPAKTHYECKHX,
MOBTOPHUTEIbHO—00001IAI0IIUX, KOHTPOJIBHBIX YPOKOB, a TAK:Ke PH HE00X0IMMOCTH — YacoB
HA IKCKYPCHH, IPOEKThbI, HCCIET0OBAHUS U T.IL.:

Jlannas pabouasi mporpamMma paccyutana Ha 68 vacoB B TeueHun yueOHOro rona (2 yaca B
HEJIEIIO).

Nudopmanus 06 ucnoab3yeMbIX TEXHOJIOTUSIX 00y4eHHs], TUNIAX U (opMax ypoKoB M T.I., a
TaK:Ke 0 BO3MOKHOI BHEYPOYHOMH /1esITeJIbHOCTH 110 NMPeIMeTy:

IIpu opeanuzayuu npoyecca o0yuenus 6 pamkax OaHHOU padoyell npocpammbvl _npeonona2aemcs
npuMeHeHueMm ciedyrouux nedazoeuieckux mexHoi02uil 00yyeHus.:

JIMYHOCTHO-OPUEHTUPOBAHHBIX; pa3BHUBAIOIINX IpOOJIEMHO-TIONCKOBBIX; CHUCTEMHO-
JesTeTbHOCTHBIX; HHPOPMAITMOHHO-Pa3BUBAIOIINX.

Ilpu opeanuzayuu npoyecca 0Oy4eHus 8 pamkax OAHHOU paboyell npocpammbl_Npeonoiacaemcs
NpUMEHeHUue ciedyiouux 300posbecbepecarouiux mexHoa02ul 00yyeHus.:

Texnonoruu, oOecreyNBAIONINe TUTHEHHYECKH OINTUMAIbHBIE YCIOBHS 00pa3oBaTeNbHOTO
MpoIecca; TEXHOJOTUS  CHSTHS SMOIIMOHAIBHOTO  HANPSOKCHHSI; TEXHOJOTHS  CO3JaHUS
ONMarompusITHOTO TICHXOJIOTUYECKOTO KIIMMaTa Ha YpOKE; TEXHOJOTHs OXPaHbl 3J0POBbS U
MpoMaralabl  3JI0pOBOr0  00paza  JKM3HW; KOMIUICKCHOE  HWCIOJb30BaHWE  JIMYHOCTHO-
OPUEHTHUPOBAHHBIX TEXHOJOTUW; TEXHOJOTHMH TENarorukd COTPYJHHUYECTBA; TEXHOJOTHUS




ypoBHEBOH nudpepeHanuy o0ydeHusl.

Hcnonbzyemvie popmul 00Oyuenus:
VYpok (kimaccHo-ypouHasi GopMa), SKCKYpCHsl, MPAKTUKYM, IOMAIIHAS paboTa, KOHCYJIbTAIlUH.

Hcnonb3yemvle munwvl ypokos:
VYPpoKk u3ydeHHsi HOBOTO MaTepuaya, YpOK 3aKpeIUIeHHUs, YpOK 0OOOLICHHS W MOBTOPEHUS, YPOK
KOHTPOJIsl, KOMOMHUPOBAHHBIN YPOK.

HUcnonvzyemvie popmul pabomul na ypokax:
KonnexTuBHas, ¢poHTanbHAsA, TPYNNOBas, MapHas, HHIUBUAyaTbHas IudQepeHIpoBaHHasl,
WHAMBUyalIbHAs HeTupdepeHIUpOBaHHAs.

Breypounas oesmenvrocmo no npeomemy npedycmampusaemcs 8 popmax.

y4acTusi B OJIMMIIMAJAX Pa3jIMYHOTO YPOBHS, YYacTUs B MPOCKTaX JUIS IIKOJIHHHUKOB,
OpraHU3aINKi TEMATHYCCKUX IKCKYPCUN, HHBIX MEPOINPUATHSIX 10 COTVIACOBAHMIO C 3aMECTUTEISIMU
nupekropa no YBP u nmo BP.

Buabl u ¢opMbl TeKkyllero, NpoMe;Kyro4Horo, MTOroBOro KOHTPOJIsi (COIJIACHO YCTaBy H
(M) JIOKAJTBHOMY aKTy 00pa30BaTeJbHO OPraHU3auM):

[IpomexxyTounast arrecTanuds TPOBOJUTCS B COOTBETCTBHHM C YCTaBOM 00pa3oBaTeIbHOM
opranuzanuu B opme TeKyIIe U roJJoBoH aTTeCTallUu.

Texymias aTrecTalys IpOBOJUTCS:
1. moypouyHO — mpakTHYecKhe paboThl, 1a00paTopHbIe pabOTHI, CAMOCTOSTENIbHBIE PaOOTHI,
IPOBEPOUHBIE PabOThI, YCTHBIN OIIPOC, OYPOUHBIE JOMAIIHIE PadoThI;

2. TEeMaTU4YeCKH — IMPOBEPOYHBbIE pabOTHI, MpPAKTUYECKHE pPaOOTHI, CaMOCTOSTEIbHbIC
paboThl, TeMaTHYECKHE TOMAlIHUE padoThI;

3. mo dYerBepTsAM (IO TOIYrOAMSIM) — IO pe3yiabTaraM TEMAaTHYeCKHX (YEeTBEPTHBIX,
HOJIYTOZ0BBIX, F'OJIOBBIX) IPOBEPOUHBIX PadOT, MPAKTHUECKUX PAabOT, MHBIX MOYPOUYHBIX
OTMETOK.

['opoBas arrectanus MPOBOAUTCS MO pe3yiabTaTaM OTMETOK TEKYLIEH aTTeCTAlMU ¢ YYETOM
OTMETKH 3a FOJIOBYIO UTOTOBYIO paboty/



YuyeOHO-TEMaTHUECKHH IJIAH.

Tabmuna 4p.
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TpeﬁoBaHnﬂ K YPOBHIO NOATOTOBKH BbBINTYCKHUKOB, oﬁyqamumxcﬂ mo I[ﬂHHOﬁ nmporpamme.

Tpebosanusn K ypoeHI0 NOO2OMOEKU GbINYCKHUKOG, 00y4alOWuxca NO OAHHOW npozpamme - CTPYKTYPHBIH 3JE€MEHT IPOrpaMMBI,
OIIPEACISIIONINI OCHOBHBIC 3HAHUS, YMEHHS B HABBIKM, KOTOPHIMHU JOJDKHBI OBJIAJETh YYalluecs B MPOIECCe U3YUYEHUs JaHHOTO Y4eOHOTrO MpeaMera,
Kypca, IUCHUIUIAHBI (MOYJIs), ¢ Y4éTOM crierudukn ypoBHs o0ydeHus (0a30BbIi, yriny0iaEéHHbIN) U kiacca (5, 6, 7, 8,9, 10 wm 11).

B pe3yabTare uzydenusi yueOHOro npeamera «buosiornsp> Ha ypoBHe cpeHero o0mero o0pa3oBaHmsi:
BbinycKHHUK Ha 6230BOM ypPOBHE HAYYHTCH:

—  pacKpbIBaTh Ha MPUMEPAxX posib OMoIOoruu B OPMUPOBAHUN COBPEMEHHOM HayuYHOM KapTUHBI MUPA U B IPAKTUYECKON NESTEILHOCTH JIIOJCH;

— IIOHMMAaTh U OIMUCHIBATH B3aHUMOCBSI3b MEXJYy E€CTECTBEHHBIMH HayKaMmH: Ouoioruei, (pusmkoil, Xxumueil; ycraHaBIMBaThb B3aMMOCBS3b
MIPUPOIHBIX SBICHUM;

— IOHMMATb CMBICII, PA3JIM4aTh U ONMMCHIBATh CUCTEMHYIO CBSI3b MEX/ly OCHOBOIIOJATAIOIUMU OMOJIOTHYECKUMU MOHSATHSAMU: KJIETKA, OPraHU3M,
BH/I, DKOCHCcTeMa, Onocdepa;

—  HUCIOJIb30BaTh OCHOBHBIE METOJIbl HAYYHOT'O MO3HAHMS B YU€OHBIX OMOJIOIMYECKUX MCCIEAOBAHUAX, IPOBOJUThH IKCIEPUMEHTHI 110 U3YyUEHHUIO
OMOJIOTMYECKUX OOBEKTOB U ABICHUH, OOBSICHITH PE3YJIbTAThl SKCIIEPUMEHTOB, aHAITM3UPOBATH UX, OPMYIUPOBATH BHIBOIBI,

—  (opMyIHpoBaTh TUNIOTE3bl HA OCHOBAHUHM NPEAJIOKEHHOM OMoornyeckoil nH(opManuy 1 npeiaraTb BapuaHThl IPOBEPKU TMIIOTES;

—  CpaBHHBATh OMOJIOTHYECKHE OOBEKTHI MEKIAY COOOH 10 33JaHHBIM KPUTEPHSM, JI€TaTh BHIBOABI H YMO3AKIIOUECHHUSI HA OCHOBE CPAaBHEHUS;

—  00OCHOBBIBaTh €IMHCTBO >KUBOW M HEKUBOM HPUPOABI, POACTBO >KUBBIX OPraHM3MOB, B3aUMOCBSI3M OPraHU3MOB M OKpY’Kalolleld cpenbl Ha
OCHOBE OMOJIOTMYECKUX TEOPHIL;

—  TPUBOJUTH NMPUMEPHI BEIIECTB OCHOBHBIX I'PYII OPraHUYECKUX COEAMHEHHH KIETKH (OeIKOB, KUPOB, YTIIEBOI0B, HYKIEHHOBBIX KHCIIOT);

—  pacro3HaBaTh KJIETKU (MPOKApHUOT U IYKApUOT, PACTEHUN U JKMBOTHBIX) MO ONUCAHMIO, HA CXEMaTHYECKHX M300paKeHUSX; yCTaHABIUBATh
CBSI3b CTPOEHUS M (PYHKIMI KOMIOHEHTOB KJIETKH, 0OOCHOBBIBATh MHOT00Opa3ue KIIETOK;

—  pacro3HaBaTh MOMYJISIINIO U OMOJIOrMYECKU BUJ] 10 OCHOBHBIM ITPU3HAKAM;

—  ONHUCHIBaTh (PEHOTUIT MHOTOKJIETOUHBIX PACTEHUH M KUBOTHBIX 110 MOP(HOJIOTHYECKOMY KPUTEPHUIO;

—  OOBACHATH MHOT0OOOpa3ye OpraHM3MOB, IPUMEHSS IBOJIIOLIMOHHYIO TEOPUIO;

—  KIaccu(pUIMPOBaTh OMOJIOTHYECKHE O0BEKTH HA OCHOBAHUU OJHOTO UM HECKOJIBKUX CYIIECTBEHHBIX MPU3HAKOB (THUIIBI MUTAHHS, CIIOCOOBI
JBIXaHUS U Pa3MHOXKEHUSI, 0COOEHHOCTH Pa3BUTHS);

—  OOBACHATH NPUUMHBI HACIIEICTBEHHBIX 3a00JI€BaHUM;

—  BBIBJISATH W3MEHUMBOCTH Yy OpPraHU3MOB; OOBSACHATH MPOSIBICHHE BUIOB H3MEHYMBOCTH, HCHOIb3Ysl 3aKOHOMEPHOCTH H3MEHUYHMBOCTH;
CpaBHUBATh HACJIEJCTBEHHYIO U HEHACIECTBEHHYIO H3MEHUUBOCTH;

—  BBIBJIATH Mopdosiornyeckue, GU3N0NIOrnyecKre, MoBeIeHYeCKUe aJanTaluyd OpraHu3MOB K cpe/le OOUTaHus U JEHCTBUIO SKOJIOTMUYECKUX
(bakTopoB;

—  COCTaBJISITh CXEMBI IEPEHOCA BEUIECTB U SHEPTUU B IKOCUCTEME (LIETIH MTUTAHUS);



—  TPHUBOJUTH JIOKA3aTEIHCTBA HEOOXOAUMOCTH COXpaHEHUS OMOPa3HOOOpa3us Al YCTOMYMBOTO Pa3BUTHS U OXPAHBI OKPYKAIOIIEH Cpebl;

—  OIICHUBATh JOCTOBEPHOCTH OMOJOTHYECKOW MH(POPMAILIUH, MOJYUYEHHON W3 Pa3HbIX UCTOYHUKOB, BBIJACIATH HEOOXOAUMYIO MH(OpPMAIIUIO IS
WCII0JIb30BaHUSI €€ B YUCOHOM JIeATENbHOCTH U PEIICHUU MTPAaKTUUECKHUX 3a/1a4;

—  MPEeACTaBIATh OHOJOTHYECKYH0 HHGOpMAIMI0 B BHUIE TEKCTa, TaOuuIpl, Tpaduka, auarpaMMbl M JelaTh BBIBOJBI Ha OCHOBaHUH
MPEACTABICHHBIX JaHHBIX;

—  OIICHUBATh POJb JOCTHKECHUN TCHETHKHU, CEICKIINN, OMOTEXHOJIOTHH B IPAKTUYECKOMN JEATETHPHOCTH Y€IOBEKa U B COOCTBEHHOM JKH3HU;

—  OOBSCHATH HETaTUBHOE BIIUSHUE BEIECTB (IKOT0JIsl, HHKOTHHA, HAPKOTHYECKUX BEIIECTB) HA 3aPO/IbIIIEBOE PA3BUTHE YETIOBEKA;

—  OOBSCHSATH MOCJIEICTBHS BIUSHUS MyTarcHOB;

—  OOBACHATH BO3MOKHBIE TPUUUHBI HACIIEJICTBEHHBIX 3a001€BaHU.

BbinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

— Oasamv HaAyyHOoe O0ObBACHeHUe OUOLo2UYecKUM (QAaKmam, Npoyeccam, sGIeHUAM, 3AKOHOMEPHOCMAM, UCHONb3YsA Ouolo2udecKue meopuu
(K1emounyio, 360I0OYUOHHYIO), VieHue 0 buocgepe, 3aKOHbl HACLIEOCMBEHHOCU, 3aKOHOMEPHOCU USMEHYUBOCMU

—  Xapakxmepuzo8amsv COBpPEMEHHble HANPAGNeHUs 6 pa3eumuu OuoI02UU; ONUCLIBAMb UX B03MOJICHOE UCNONb3068AHUE 6 NPAKMUYECKOU
oessmenbHOCmU;

—  CpasHuBamv cnocooOwvl OelleHUsl Kiemxu (Mumos u metos);

—  pewams 3a0auu Ha nocmpoerue Gppaemenma emopot yenu JJTHK no npeonosicennomy ¢ppaemenmy nepesot, uPHK (MPHK) no yuacmxy /[HK;

—  pewiams 3a0a4u Ha onpeodeieHue KOIUUecmed XpomMocom 6 COMAmu4eckux U noiosulx KiemKkax, a makaice 8 Kiemkax neped Hayaiom OeleHus:
(Melio3a unu Mumo3a) u no e20 OKOHYAHUU (0Jis1 MHO2OKIIEMOYHBIX OPSAHUIMOB),

—  pewiamsb 2eHemuyeckue 3a0adu HA MOHO2UOPUOHOe CKpewugaHue, COCmasisims cxembl MOHOSUOPUOHO20 CKPewusanus, NpPUMeHss 3aKOHbL
HACNe0CME8EHHOCMU U UCNONb3YS OUOI02UYECKYIO MEPMUHONOSUIO U CUMBOTIUKY,

—  ycmauaeiugamsv Mun HACAe008AHUS U Xapakmep NpOsAGNLeHuss NPU3HaKa no 3d0AHHOU cxeme POOOCIO08HOU, NPUMEHSS 3AKOHbL
HACNe0CME8EeHHOCUL;
OYeHUusamv pe3yibmamsl 83auUMO0eliCmeus 4ei08eKa U OKpytcarowell cpeowvl, NPOSHO3UPOBAMb 803MONCHbIE NOCIEOCMEUS 0esIMebHOCU 4el08eKd
07151 Cyuecmeo8anuss OmoenbHblX OUOLOSULECKUX 0OBLEKMO8 U YelblX NPUPOOHBIX CO0OWeCma.



Coaep:xaHue nporpaMMbl U3y4eHus NpeaMera.

Copep:kaHue nporpaMMbl HM3yYeHHsl TpeaMeTa - CTPYKTYPHBIH 53JIeMeHT paboueii
IIPOrpaMMbl paCKpBIBAETCS Yepe3 KPATKOE OMMCAHUE Pa3JICIOB/TEM.

B cucteme ecrecTBEeHHO-HAyYHOTr0 00pa3oBaHus OMOJIOTHS KaK y4eOHbIH MpeMeT 3aHUMAeT
BaXHOE MECTO B (OPMHUPOBAHUM: HAYYHOM KapTHUHBI MHpPA; (YHKIHOHAIHHOH TPAMOTHOCTH,
HEOOXOMMOMW [Tl TIOBCETHEBHOM JKM3HU; HABBIKOB 3JI0POBOTO M 0E30IMACHOTO JJIsl YellOBeKa U
OKpY)KalolIeld cpelbl o0pas3a >KHU3HHU; SKOJOTMYECKOTO CO3HAHHMS; LIEHHOCTHOI'O OTHOILICHHS K
KUBOW MpPUPOAE ¥ 4YEJIOBEKY; COOCTBEHHOH IMMO3MIMH IO OTHOIICHHUIO K OHOJOrHMYECKOM
uHbOpMAIINH, TOTy4aeMON U3 Pa3HbIX MCTOYHHKOB. M3yueHue OHOJIOrMH CO3/1aeT YCIIOBHS IS
bopMupoBaHuss y OOYyYarONIMXCS HMHTE/UICKTYAIbHBIX, TIPAKIAHCKHX, KOMMYHHKAIHOHHBIX H
MH(POPMAIIMOHHBIX KOMIIETCHIIUH.

OcBoeHHE MPOrpaMMbl IO OHOJIOTHH OOECIIEYMBACT OBJIAJICHHE OCHOBaMH Y4eOHO-
HCCHeHOBaTeHLCKOﬁ ACATCIIBHOCTHU, HAYYHBIMHU MCTOAAMHU PCHICHHA PA3JIMYHBIX TCOPCTUUCCKHUX U
NPaKTHYECKHX 3a/1ay.

WN3ydenne Owonormm Ha 0a30BOM  YpPOBHE OPHCHTHPOBAHO Ha  oOecreueHue
00111e00pa30BaTEeIbHON U OOIIEKYIBTYPHON MOATOTOBKM BBIMTYCKHUKOB. M3ydeHne OWOJIOTHU Ha
yrJIyOJIGHHOM YpPOBHE OPHEHTHPOBAHO HA: MOATOTOBKY K IMOCIEIYIOHIEMY MPO(ECCHOHAIBHOMY
00pa30BaHUI0; PA3BUTHE WHANBUIYATbHBIX CIIOCOOHOCTEH 00YUArOIIMXCS IMyTeM OoJiee TIyO0oKoro,
9eM mpeaycMaTpuBacTcsi 0a30BBIM YPOBHEM, OBJAQJICHUS OCHOBAaMH OWOJIOTMM W METOJAMH
U3YYCHUSI OPraHUYECKOro Mupa. M3ydeHue OHOJIOTHH Ha YriyOJCHHOM YpPOBHE OOCCIICUHBACT:
NPUMEHEHHE MOJNYYCHHBIX 3HAHUM JUIsl pEIIeHUS MPAKTHYECKUX M Y4eOHO-UCCIIEI0BATEIbCKIX
3a7a4 B HM3MECHCHHOH, HECTaHIAPTHOW CHTYyaIlMHM, YMEHHE CHCTEMaTH3UpOBaTh M 0000IIaTh
MOJYYCHHbIC 3HAHMS; OBJAJCHUE OCHOBAMH HCCIICIOBATEIILCKOW JICATCILHOCTH OMOJIOTHYeCKOn
HAIMpPaBJICHHOCTH U I'PAMOTHOTO O(OPMIICHHUS MOJYYECHHBIX PE3yJIbTATOB; Pa3BUTHE CHOCOOHOCTH
MOJICIIMPOBATh HEKOTOPBIE OOBEKTHI W MPOIECCHI, TPOUCXOSAIINE B KUBOM mpupone. M3ydenue
npeaMeTa Ha YIIyOJeHHOM YpOBHE IMO3BOJISET (OPMHUpPOBATH Yy OOYdYaIOIIUXCA YMCHHE
aHaJTM3UPOBaTh, TMPOTHO3MPOBATH M OIEHUBATH C TO3HMIIMH OKOJOTHYECKOH Oe30MacHOCTH
MOCJICNICTBUS ISITEILHOCTH YEJIOBEKa B AKOCHCTEMAX.

Ha 6a3oBoM u yriayOJeHHOM YpOBHSX WU3y4deHue mpeamera «buonorus» B yacTu
dbopmMupoBaHUs Y 00yYaIOMIMXCSl HAYYHOTO MHPOBO33PEHUS, OCBOCHHUsS OOIICHAYYHBIX METOJIOB,
OCBOCHHA MPAKTUYCCKOTO MPHUMCEHCHUSA HAYYHBIX 3HaHUHM OCHOBAHO Ha MCKIIPECAMETHBIX CBA3AX C
npeaMeTaMu 00s1acTel eCTECTBEHHBIX, MAaTEMATUYECKUX U TYMaHUTApHBIX HayK.

[Mpumepnass mporpamma ydeOHOro mpeamera «buonorus» cocTaBieHa Ha OCHOBE
MOJIYJIbHOT'O TPHHIIMIIA MOCTPOCHUS y4eOHOro Marepuana, He OIpeesseT KOJIMYeCTBa 4acoB Ha
M3yueHHe Yy4eOHOTro MpeaMeTa U He OrPaHMYMBACT BO3MOXKHOCTH €r0 M3Y4YCHHS B TOM I WHOM
KJ1acce.

[Ipemiaraemast mpuMepHasi IporpaMMa YYUTHIBAET BO3MOXKHOCTD TIOJYYCHHUS 3HAHUW B TOM
YHCcIe Yepe3 MPAKTHYECKYIO JEATeNbHOCTh. B mporpamme COACPKHUTCS MPUMEPHBIN TepeueHb
1a00paTOPHBIX M MPaKTHUECKUX padoT. [Ipu cocraBieHun paboueil MporpaMMbl yYUTEIbh BIIPaBe
BBIOpaTh W3 TEpeyHs pabOThl, KOTOphIE CUUTAET HauboJee IIeIeCO00pPa3HBIMU C Y4ETOM
HEOOXOIMMOCTH JIOCTUKCHUS TIPEAMETHBIX PE3yIbTAaTOB.

ba3oBblii ypoBeHb
buoJsiorusi Kak KOMIUIEKC HAYK O KMBOM Npupoae
buonorusi kak KOMIUIEKCHAsh HayKa, METOJbl HAay4yHOrO IIO3HAHMSA, HCIOJIb3yeMble B
ouonorun. Cospemennvie Hanpaénenus 6 Ouonocuu. Ponbp Ouonoru B (GOPMUPOBAHUU
COBPEMEHHOW HAayYHOI KapTHHBI MUpPa, IPAKTUYECKOE 3HAUCHHE OMOIOTMYECKUX 3HAHUH.
Bronornveckne cucteMbl Kak peaMeT U3ydeHHsI OMOJIOTHH.
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CTpykTypHBbIe U QYHKIHOHAIbHbIE OCHOBBI KU3HHU

MonekynsapHble OCHOBBI XM3HH. Heopranmyeckue BeliecTBa, Ux 3HadyeHue. OpraHndyeckue
BemecTBa (yrJ€BOJbI, JIMIHIbLI, OCIKH, HYKJICHHOBBIC KHUCIOTH, AT®) u wuX 3HAYCHHE.
buononumepsl. /{pyeue opeanuueckue eewecmea kiemku. Hanomexnonocuu 6 buonozuu.

[uTosiorusi, METOABI LUTOJIOTUU. POJIb KIIETOYHOM TEOPUU B CTAHOBJIEHUU COBPEMEHHOM
€CTECTBEHHO-HAay4yHOU KapTuHbl mupa. Kietku npokapuor u sykapuoT. OCHOBHBIE YacTh U
OpPTraHOUbI KJICTKHU, UX (YHKIIHH.

Bupycel — Hekiierounas ¢opma KU3HU, MEPHI TPO(PHIIAKTUKHA BUPYCHBIX 3a00JICBaHUH.

KusuenesrenbHoCTh KieTku. Ilmactuaecknii oomen. dorocunres, xeMocuHTe3. bruocunres
Oenka. DHepreTHYecKuii oOMeH. XpaHeHue, Tepeada U peaanu3aius HaclIeICTBeHHOW HHPpOpMaluu
B Kierke. l'eHetmueckuit kon. ['eH, reHom. [enomuxa. Bausnue HaApKoceHHbIX 6ewjecme Ha
npoyeccwl 8 Kiemke.

Knerounsnii nukin: uaTepdasa u geneHue. Muro3 u Meiio3, ux 3Hadyenne. CoMaTHUECKUE U
IOJIOBBIC KIIETKH.

Opranusm

Opranusm — eAuHOE LIEIIO0E.

XKuznenesarenbHOCTh Opranu3ma. Perynsnus GyHKIuNA opraHiu3mMa, TOMeocTas.

PasmuOXeHue opranu3MoB (Oecrosioe u 1mooBoe). Cnocobwl pasmHodiceHus y pacmeHull u
arcusomuwvix. UHAMBHTya IbHOE pa3BUTHE opraHu3ma (oHToreHe3). [I[puunHbl HapyIIeHUH pa3BUTHSL.
PenpoaykTHBHOE 3J0pOBbE YETOBEKA; MOCIEACTBUS BIUSHHS aJIKOTOJISl, HUKOTHHA, HAPKOTHYECKIX
BEIIECTB Ha YMOPHOHAIILHOE PA3BUTHE YCIOBEKA. JKU3HEHHbLE YUKIbL PA3HBIX 2PYIN OPSAHUZMOE.

I'enernka, MeETONBI TEHETHKW. | eHEeTHYeCKass TEPMHUHOJOTHUS W CHMBOJHUKA. 3aKOHBI
HacnencTBeHHocTH [. Mengens. XpomocomHasi Teopus HacleACTBEHHOCTH. OmnpeneneHue mosia.
CuenuieHHOE C TTOJIOM HaclleI0BaHHE.

I'enetnka uenmoBeka. HacnencTBeHHbIe 3a00JIeBaHUS 4YENOBEKAa W HMX TMPEAYIPEKICHHE.
DTHYECKUE aCTIEKThI B 00JIACTH MEAMIIMHCKOW T€HETHKH.

I'enotun u cpena. HenacnencrBeHHass W3MEHYMBOCTh. HacnieicTBeHHas: M3MEHYHMBOCTD.
MyTareHsl, HX BIHSHUE Ha 3JJ0POBbE YEIOBEKA.

JlomecTukanuss U ceiekius. MeToabl CeleKIHMUd. BHOTeXHONOrHs, ee HalpaBiICHUS U
MIEPCIEKTUBBI Pa3BUTHUs. buobezonacnocme.

Teopus 3BoI0LUM
Pa3Butue 5BOMIOLMOHHBIX HIEW, 3BodtouMOHHAs Teopus Y. Jlapsuna. CuHTeTHueckas
Teopuss 3BojouuU. CBUAETENBCTBA OSBOJIONUU JKUBOM  MpUpoAbl. MUKpO3BOIIOLUS U
MakposBomtouud. Bun, ero kputepun. llomymsimus — 53jeMeHTapHas €AIMHHUIA SBOJIOLUU.
I[BI/I)KYHII/IC CHJIBI 3BOJIFOIIMH, UX BJIUSIHUEC Ha FeHO(l)OHI[ IIOMmyJIAuH. HaHpaBJ'IeHI/H[ 3BOJIFOIIUH.
MHuoroo6pasue OpraHu3MOB Kak pe3ylbTaT 3BOJIOUWHU. [IpUHIUIBI KIaccHU(pUKAILUY,
CUCTEMaTHKa.

Pa3zBuTHe :ku3Hu Ha 3emiie

['umoTe3bl npoucxokaeHus KU3HU Ha 3emiie. OCHOBHBIE ATAlbl dBOJIOIUNA OPTAaHHUYECKOTO
Mupa Ha 3emJie.

CoBpeMeHHbBIE TMPENCTaBICHUS O TMPOUCXOXKACHUM YeJIOBEeKa. OBOIIONUS YeIOBEKa
(aHTpomioTeHe3). JIBmkyiue CHIIBI aHTPOIIOTEeHe3a. Pachkl dYelloBeka, WX IPOHMCXOXKICHHE |
€IUHCTBO.

Opranu3msl 1 OKpysKaoas cpeaa

[IpucnocoOneHust OpraHu3MoB K JEHCTBUIO IKOJIOTUYECKUX (PAKTOPOB.

buoreoneno3. Okocucrema. Pa3zHooOpasue skocucteM. B3auMoOTHOIIEHHS MNOMYJSIMN
pa3HbIX BUJOB B 9KocucTeme. KpyroBopoT BelecTB U MOTOK IHEPTHH B SKOCUCTEME. Y CTOWYMBOCTD
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U JMHAMHKAa SKOCHCTeM. [lOCIieACTBHSI BIMSHHS JESATEIBHOCTH YEJIOBEKa HAa JKOCHCTEMBI.
CoxpaHeHnue 6MopazHO00pa3ns KaKk OCHOBA YCTOWYHBOCTH SKOCHCTEMBI.

Crpykrypa Ouocdepbl. 3aKOHOMEPHOCTH cymiecTBOBaHUS Ouochepsl. Kpyeosopomsi
sewecme 6 buocgepe.

I'moGanbHbIe aHTPOIIOTEHHBIE U3MEHEHUs B Onocdepe. [IpobieMbl yCcTOMYUBOTO pa3BUTHA.
Ilepcnexmuevi pazgumus OUOIO2ULECKUX HAVK.

IIpumepHBbIii epeYeHb JJA00PATOPHBIX U MPAKTHYECKHUX PA0OT (HA BLIOOP yuHTeIs1):

Vcnonp30BaHue pa3ianyHbIX METO0B IPU U3YYEHUH OMOJIOTHYECKUX OOBEKTOB.

TexHnKa MUKPOCKOIIMPOBAHHS.

N3ydeHne KJIeTOK pacTeHUH U )KUBOTHBIX 0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpEnapaTax
U UX ONMCAHHUE.

[IpuroTroBnenue, paccMaTpuBaHUE U ONMCAHUE MUKPOIPENApaToOB KIETOK PACTEHUH.

CpaBHeHUE CTPOEHMsI KJIETOK PACTEHUM, )KUBOTHBIX, TPUOOB U OaKTEpUH.

N3ydyeHue nBUKEHUS LIUTOIIA3MBI.

N3ydenue miasMoinunsa 1 AEMIa3MoiIn3a B KIETKAaX KOXKHIIBI JIYKa.

W3yuenmne (epMEHTATHBHOTO pACHICTICHUS IEPOKCHIA BOAOPOAAa B PACTUTEIBHBIX W
KUBOTHBIX KJIETKaX.

O6HapyxeHue OeJIKOB, YIJIEBOIOB, JUMUIOB C OMOIIbIO KAaUeCTBEHHBIX PEAKIUH.

Brigenenne JIHK.

N3ydeHue kataauTHUECKON aKTUBHOCTU (DEPMEHTOB (Ha IPUMEPE aMHJIa3bl WIIN KaTallasbl).

HaGntoneHne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax.

N3ydyeHne xpoMocoM Ha rOTOBBIX MUKpOIIpenaparax.

W3ydenue ctaguii Melo3a Ha TOTOBBIX MUKpOIIpEnaparax.

N3ydeHnue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnaparax.

Pemienue sneMeHTapHBIX 3a/1a4 10 MOJIEKYJISIPHOM OMOJI0TrHH.

BrisiBieHre nprU3HaKoOB CXOJCTBA 3apOJIbIIIEH YeIOBEKa U IPYIHMX MO3BOHOYHBIX KHBOTHBIX
KAaK JI0Ka3aTeJIbCTBO UX POJCTBA.

CocraBiieHrE JIEMEHTapHBIX CXEM CKPELIUBaHUSI.

Pemenne reseTnueckux 3agad.

N3ydenue pe3ynbTaToB MOHOTUOPUIHOTO U JUTUOPUTHOTO CKPEUIUBAHUS Y IPO30(HIIBI.

CocraBieHne U aHaIU3 POJOCIOBHBIX YEIOBEKA.

N3yueHnne n3MeHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOM.

Onucanue penorumna.

CpaBHeHue BUI0B IO MOP(OIOTrHIECKOMY KPUTEPHIO.

Onucanue NpUCIocOOJEHHOCTH OpraHU3Ma U €€ OTHOCUTENIBHOTO XapaKTepa.

BoisiBnenne mnpucnocoOieHui OpraHu3MOB K BIUSHHUIO Pa3jIMUYHBIX HKOJIOTMYECKUX
(bakTopoB.

CpaBHEHHE aHATOMUYECKOT'O CTPOEHHS pACTEHUM pa3HbIX MECT OOUTaHUS.

Mertoabl u3mMepeHus (HakTopoB cpeibl OOUTaHHUS.

N3yueHne HKOJI0rMYeCcKuxX ajanTanui 4esioBeKa.

CocraBiieHnE NUILEBBIX LENEN.

N3ydeHue u onucanne 3K0CUCTEM CBOEH MECTHOCTH.

MonennpoBaHue CTPYKTYp U IIPOLIECCOB, IPOUCXOIALINX B IKOCUCTEMAX.
OrneHKa aHTPONOT€HHBIX U3MEHEHHUN B PUPO/IE.
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Ilpunoscenue

IlianupoBanme
Ne Tewma paznena
(ypounoe Jomarmaee
HaHApPOB (Tematnyeckoe | Tema ypoka (IOypo4HO-TEMaTHUECKOE TNIAHUPOBAHHE) Saamme
anue) TJIAHUPOBAHWE)
1 Pesepn Mos maGoparopust c. 11-15
2 OO0BEKT U3ydeHus: OMOJIOTHH §2
3 Peseps Most naboparopus c. 20-22
4 MeToapl HAy4YHOTO MTO3HAHKS B OMOJIOTHH 83
5 Pezeps Most maGoparopust c.29-31
6 buonorunyeckue cucTemMbl U UX CBOMCTBA §4
7 Pezeps Mos maGoparopust c.37-39
8 MexaHnu3Mbl caMOpETYIISILIUU c. 200
9 Pesepr O0001enne c. 40
10 MonekynsapHbl $5
11 ypOBEHb MouiekynsipHbIi ypoBeHb: 0011asi XapaKTEepUCTUKA
11 Peseps Most naboparopus c.47-51
12 Heopranuueckue BemiecTBa: Boja, COJIA §6
13 Pezeps Most maboparopust c. 56-57
14 Jlumuapl, UX CTpoeHUe U PYHKIIUU §7
15 Peszepn Mos maboparopust c. 62
16 OO0Hapy:KeHue JIMINI0B C OMOILBIO Ka4YeCTBEHHON c. 200
peaxkuuu
17 YTrneBoasl, BX CTpOeHUE U QYHKIUN §8
18 Pesepr Mos maboparopust c. 66-67
19 OOHapy)XeHue yIrieBoJ0B ¢ OMOLIbI0 KaUeCTBEHHOMN .. 200
peaxkuuu
20 benku. Cocta u cTpykTypa OeiKkoB §9
21 Peseps Mos naboparopust c. 74-75
22 benku. ®ynkuuu 6enKoB §10
23 Pezepn Most maGoparopust c. 79-80
24 OGHapyxeHne OeIKOB C TOMOIIBI0 KAYECTBEHHOM . 201
peakuuu
25 depMeHTHI - OMOJIOTMUYECKUE KaTaIu3aTophI §11
26 Peseps Mos naboparopust c. 84-85
97 Karanutnueckas akTUBHOCTb (hepMEHTOB (Ha pUMepe 201
aMuIIa3bl) “
28 Hyxnennoseie kucnorsl: JIHK u PHK §12
29 Peseps Most maboparopust c. 90-92
30 Brigenenne JIHK 3 Tkanu nedeHu c. 202
31 AT® u npyrue HyKiI€oTUbl. BuTaMuHbI §13
32 Pezeps Most maboparopust c. 96-97
33 Bupycel - HekneTouHast popma KU3HU §14
34 Peseps Mos naboparopust i'01704_
35 Pezepn O60061eHne c. 108
36 Knerounsrii Knerounslii ypoBeHb: 00111ast XapaKTepUCTUKA. §15
YpPOBEHB Knerounas teopus
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c. 114-

37 Peseps Mos maboparopust 116
CpaBHEHME CTPOCHUS KJIETOK pacTeHUi. JKUBOTHBIX,

38 rpuOOB U OaKTepuil MO MUKPOCKOIIOM Ha TOTOBBIX c. 203
MUKpoOIIpenaparax U ux OnucaHue

39 Crtpoenue kietkn. Knerounas memOpana. [lutormnazma §16

40 Peseps Mos maGoparopust ;’21123_

41 Habmroienue miasmonusa 1 Jeria3mMoin3a B KJIeTKax c. 203
KOXKHUIIBI JTyKa ]

42 Pubocomsl. Snpo. DHaomnnazMaTudeckas CeTh §17

43 Peseps Mos maGoparopust iéizg_

44 Bakyonu. Kommuekc IN'onpmxu. JInzocomsl §18

45 Peszepn Most naboparopus ié?s_

46 [TpuroroBneHue, pacCMaTpUBaHKUE U ONIHCAHUE .. 204
MUKPOTIPENapaToB KIETOK pacTeHU '

47 Muroxonapuu. [lnactuasl. OpraHousI ABHKEHUS. §19
KrneTounsle BKIItOUeHUs

48 Pezeps Mos maboparopust ;:_’4;40_

49 Oco0eHHOCTH CTPOEHUS KJIETOK ITPOKAPUOTOB U §20
HYKapuOTOB

50 Peseps Mos nabopatopus ;:_’4;46_

51 OOMeH U IpeBpalleHUe SHEPTUU B KIETKE §21

52 Pezeps Most naboparopus ;_S?z-

53 DHepreTuveckuii 0OMeH B KieTke. [ rKonus §22

54 Peseps OHepreTudyeckuil oOMeH B KieTke. OKUCINUTENIBbHOE §22
dbochopupoBanue

55 Peseps Mos naboparopus 2'6%)59-

56 Tumer knerounoro nutanus. orocuHTe3 §23

57 Peseps THUIBI KJIETOYHOTO MUTAHUS. XEMOCUHTE3 §23

58 Peseps Mos naboparopus ;:_'6&1367_

59 [Tnactuyeckuit oOMeH: OuocuHTe3 OenKoB. [ eHeTnueckuit §24
KOJ

60 Peseps [Tnactryeckuit oOMeH: OMOCUHTE3 OEIKOB. DTarbl §24
MaTPUYHOI'0 CHHTE3a

61 Peseps Mos naboparopust c. 177

62 Perynsuust TpaHCKpUIIMK U TPAHCIISILMU B KJIETKE U §25
OpraHusMe

c. 181-
63 Peseps Mos naboparopust 182
64 Jlenenuie kiaeTku. MUTO3 §26
c. 188-
65 Peseps Most maboparopus 189
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66 Jlenenne kaeTku. Meiios. IToaoBeIe KIETKH §27
67 Peszeps Mos naboparopus c. 196
68 Pezeps Most maGoparopust c. 11-15
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