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Pabouas mporpamma yueOHOro mnpenmera «buoJOrHs» COCTaBlieHa Ha OCHOBE TpeOOBAaHUN K
pe3ylibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeNIbHOM MpOrpaMMbl CpEeTHET0 00IIero 00pa3oBaHusl.

PaGouass mporpamma COOTBETCTBYET (elepallbHOMy TOCYJapCTBEHHOMY 00pa3oBaTelbHOMY
cTanzapTy cpeanero obmero oopazoBanus (IIpuka3 Muno6pnayku Poccun ot 17 mas 2012 r.Ne 413 «O6
YTBEPKACHUH (elepaibHOT0 TOCYJapCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHJapTa CpPEAHEro OOIero
oOpa3zoBaHus (C M3MEHEHUSIMHU, BHECEHHBIMU TNpHKa3zamMu MunoOpaayku Poccun ot 29 nexabpst 2014 1. Ne
1645, ot 31 nexabpst 2015 r. Ne 1578, ot 29 urons 2017 1. Ne 613) cocraBnena B coorBercTBuu ¢ OOIT COO
I'BOY COII Ne 38 r. o. Cenpanp, yueOHBIM I1aHoM I'BOY COIIINe38 r. o. CreI3paHb, IporpaMMoOM
«buonorus. Yrinyonennslii ypoBenb [Ipeamernas nunus yaeonnkoB "Jluaus xuzaun" / B.B. [Taceunuxk, I'.I".
[IenoB, T.M. Edumosa.

buonorus Ha ypoBHE OCHOBHOTO CpeliHero oopa3oBanus usydaercs ¢ 10 mo 11 kmaccer

[Tpenmer «buonorus» otHocuTcs K 4dactu ydeObnoro miaHa ['BOY COII Ne 38 r. o.Cei3pans,
dbopMupyeMoil yuacTHHKa 00pa30BaTEIbHBIX OTHOIICHHIA.

Kaacc KoaundecTBO 4acoB B Hele 10 KoaunyecTBO 4acoB B roj
10 kaacc 3 yaca 102 yaca
11 kaace 3 yaca 102 yaca
Hroro 204 gaca

KonmruecTBO 9acoB, OTBOAMMBIX HAa OCBOCHHE NMPAKTHYECKON yacT mporpamMmsel: B 10 ximacce — 13
yacoB (mabopaTopHas pabora, KOHTpojbHas pabdota), B 11 kmacce — 12 yacoB (nmabGopaTopHas paborta,
KOHTpPOJIbHAsI paboTa).

Jannast pabouast nmporpamma peanusyercsa Ha ocHoBe YMK «buosorus 10-11 kmacce». IIpeamernas
JIUHUS Y4eOHUKOB:

[Taceunux B.B., Kamenckuii A.A., PyénoB A.M. u ap. /Ilog pen. Ilaceunuka B.B. buonorus.10
kiace (yriayOneHHbI ypoBeHs). - M.: "IIpocsenienue",;

[Taceunux B.B., Kamenckuit A.A., PyénoB A.M. u ap. /Ilog pen. Ilaceunuka B.B. buonorus.11
kiace (yriayOneHHbI ypoBeHs). - M.: "lIpocBemienue".

Ilnanupyembie pe3yJbTaThl OCBOCHUA Y4eOHOI0 NpeaMeTa, Kypca

N3yuenue npeamerHoit o0iactu "EcTecTBeHHbIE HAYKH'" TOMKHO 00€CIICUUTh:

- c(OpPMHUPOBAHHOCTH OCHOB 11€JI0CTHOI HAY4YHOI KapTUHBI MHPA;

- (dbopMHpOBaHNE TOHUMAHUS B3aMMOCBSI3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- c(OPMHPOBAHHOCTh TOHMMAHUSI BIUSHHS E€CTECTBEHHBIX HAYK Ha OKPYXAIOIIYIO Cpemy,
HKOHOMHUECKYIO, TEXHOJOTHUECKYI0, COLMAIBHYIO U STUYECKYIO CEphI AeSTETbHOCTH YelIOBEKa,

- CO3JIaHWE YCIOBUU [UIS pa3BUTHS HABBIKOB YUYeOHOH, MPOEKTHO-HCCIIE0BATENbCKOM,
TBOPUYECKOH J1eATETHHOCTH, MOTUBAIIUU O0yYAIOIINXCS K CAMOPa3BUTHIO;

- c(hOpMUPOBAHHOCTh YMEHHI aHAM3UPOBATh, OLIEHWBAThH, MPOBEPATH HA JOCTOBEPHOCTH U
000011aTh HAYIHYIO HH(OPMAITHIO;

- c(OPMHPOBAHHOCTH HABBIKOB 0€30MacHO# paboThI BO BpeMsi IPOEKTHO-MCCIIEI0BATENbCKON U
AKCIIEPUMEHTATBHOM IEATEITHHOCTH, TIPU MCIIOJIb30BAaHUH J1A00PATOPHOTO 000PYIOBAHNS.

JIM4HOCTHBIE pe3yJbTaThl 0CBOEHHS YU4eOHOIro nmpeaMmera:

- MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYMMOCTH
HayKH, TOTOBHOCTh K HAay4YHO-TEXHHYECKOMY TBOPYECTBY, BIAQJCHHE JOCTOBEpHOW HHMOpManuen o
MEPEIOBBIX JIOCTIKCHUSX M OTKPBITUSX MHPOBOM M OTEYCCTBCHHON HAYKH, 3aHHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 00 ycTpoiicTBe MHUpa 1 00IIeCTBa;

— TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWIO, B TOM YHCIE CamMoOOpa3oBaHUIO, Ha
NPOTSDKEHUM BCEH JKM3HHM;, CO3HATENIbHOE OTHOILIEHHE K HENpephIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
yCHenrHo mpohecCuoHaaIbHOM M OOIIECTBEHHOH JACATEIHHOCTH,

— HKOJIOTHYECKasi KyJIbTypa, OepekHOE OTHOIICHUS K POAHON 3emJe, MPUPOJHBIM O0oraTcTBam
Poccun u mupa; noHMMaHue BIUSHUS COLMATbHO-3KOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U
COILIMAJIEHOW CpeJbl, OTBETCTBEHHOCTD 3a COCTOSIHME MPHUPOTHBIX PECYPCOB; YMEHHUS M HABBIKM Pa3yMHOIO
MIPUPOIONOIB30BaHNUS, HETEPIIUMOE OTHOILLEHUE K ACUCTBUSIM, IPUHOCAIIUM BPE]l AKOJIOTUH; TPHOOpETEHNE



OTIBITA 3KOJIOTO-HANPABICHHON AEATEIbHOCTH;
- ACTETUYECKOE OTHOILIEHUS K MHPY, TOTOBHOCTb K O3CTETHYECKOMY OOYCTPONCTBY
COOCTBEHHOTO OBITA.

MertanpeamerHbie pe3yJibTaThbl 0CBOECHHS Y4eOHOI0 MpeaMera:

- CaMOCTOSITEJIbHO OIPEAEATh LEIM U COCTaBIATh IUIAHBI, OCO3HaBas IPUOPUTETHBIE U
BTOPOCTETICHHBIE 33/1a4U;

- CaMOCTOSITENIPHO ~ OCYIIECTBIIATh, KOHTPOJIMPOBATH W  KOPPEKTUPOBAaTh y4eOHYIO H
BHEYUEOHYIOICITEILHOCTD C YUYETOM IMPEIBAPUTENBHOTO IUIAHUPOBAHMS,

- HCII0JIb30BaTh PA3JIMYHBIE PECYPCHI ISl JOCTUKEHUS LIEeIIeH;

- BBIOMpATh YCHEIIHbIE CTPATETUU B TPYIHBIX CUTYaIUsIX;

- Kiaccu(uuupoBaTh OOBEKTH B COOTBETCTBUU C BEIOPAHHBIMU IMPU3HAKAMH;

- CpaBHHUBATh OOBEKTHI;

- CUCTEMAaTHU3HPOBATh U 00001aTh HHPOPMAIIHIO;

- OTIpeACIATh MPOOJIEMY U CIIOCOOBI €€ PelleHuUs;

- BJIa/IETh HAaBbIKAaMH aHAJIN3a;

-BJaJIeTh HaBBIKAMU  [IO3HABATEIbHOW, Yy4e€OHO-MCCIENOBATENLCKOM U MPOEKTHOM
NeSITENIbHOCTH;

- YMETb CaMOCTOSITENIbHO OCYIIECTBISATh IMOUCK METOJOB pEIICHHs] NPaKTHUECKUX 3ajad,
MIPUMEHSTH Pa3IMUHbIe METO bl IO3HAHUS JUISl U3YUYEHUS OKPYXKAIOIIEro MUpa.

- MCKaTh HEOOXOIMMbIE HICTOYHUKH HUH(DOPMALINY;

- CaMOCTOSITENTFHO M OTBETCTBEHHO OCYHIECTBIISATh MH()OPMAIIMOHHYIO JIEATEIHHOCTh, B TOM
quclie, OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX UH(pOpMAIIHH;

- KPUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATH WH(POPMAIHIO, TOITYYaeMYyI0 U3 Pa3IHYHBIX
HUCTOYHUKOB;

- UMETh C(HOPMHUPOBAHHBIE HABBIKUA PAOOTHI C PA3IMYHBIMH TEKCTAMU;

- UCIOJIb30BaTh Pa3IMYHbIC BUIbI MOJCIMPOBAHUS, CO3/1aHUs COOCTBEHHON MH(pOpMaIUH.

- BBICTYIIATh MEepe] ayAUTOPUEH;

- BECTH JUCKYCCHUIO, JUAJIOT, HaXOIUTh NMPHEMJIEMOE pelleHUE MPH HAJIMYUHM Pa3HBIX TOYEK
3peHus;

- MPOAYKTHUBHO OOIATHCS U B3aUMOJIEHCTBOBATH C MAPTHEPAMU 110 COBMECTHOM J€ATEIbHOCTH;

- YUUTBHIBaTh MO3MIMHU JPYTroro (COBMECTHOE IlieJernojaraHue M IUIaHUPOBaHUE OOIINX
CIOcO00B PabOTHl HA OCHOBE MPOrHO3UPOBAHMSI, KOHTPOJIb M KOPPEKIUSA X0J1a M pe3yJIbTaTOB COBMECTHOM
JESITETLHOCTH);

- 3¢ dEKTUBHO pazpemaTb KOHQIUKTHI.

IIpenmerHble pe3yJbTaTbhl 0CBOCHHMS Y4eOHOI0 MpeaMeTa:

- c(hopMUPOBAHHOCTbH MPEJCTABICHUH O POJIM U MeCcTe OMOJIOTUN B COBPEMEHHON Hay4YHOH KapTHUHE
MUpa; TOHUMaHWe poju Ouonoruu B (HOPMHUPOBAHMM KpPyrozopa M (QYHKIIHMOHAIBHOW TI'PaMOTHOCTH
YeJIOBEKA ISl PeLLICHHsI TPAKTUYECKHX 3a7ay;

- BJaJICHUE OCHOBOIIOJIATAIOIMIMMHM TOHATHUAMU M TPEJICTaBICHUSIMH O >KMBOW MpUpOJE, ee
YPOBHEBOI OpraHM3allid M HBOJIOLMH, YBEpEHHOE II0JIb30BaHHE OHOJIOTMYECKOH TEPMHHOJIOTUEH U
CHMBOJIUKOM;

- BIIaJICHUE OCHOBHBIMH METOJAaMH HAYYHOTO IO3HAHMS, WCIOJb3YEeMBIMH IMpPH OHOJIOIMYECKHX
UCCIIEIOBAHUSIX JKUBBIX OOBEKTOB W HSKOCHUCTEM: OINMCAaHWE, H3MEpEHHE, MpOBeIeHHE HaOII0ACHMUI;
BBISIBIICHHE U OLIEHKA aHTPOIOI'€HHBIX U3MEHEHUI B IPUPOJIE;

- copMHpPOBAaHHOCTh YMEHUN OOBSICHATH PE3ylbTaThl OMOJOTUYECKUX SKCIEPUMEHTOB, pelIaTh
3JIEMEHTapHbIE OMOJIOrMYECKHE 3a/Jauu;

- chopMUpOBaHHOCTH COOCTBEHHOM MO3UIIMM TIO OTHOIIECHUIO K OMOJOTHYECKON WHQOpMaIuu,
MOJTy4aeMO U3 pa3HbIX UCTOYHUKOB, K I100aJIBHBIM SKOJIOTHYECKUM MpoOIeMaM U MyTSIM X PELIeHHUS.

TpebGoBaHus K MPEAMETHBIM PE3yJIbTaTaM OCBOCHHUSI YIIIYOJIEHHOTO Kypca OMOJIOTUU B COOTBETCTBUU
¢ ®I'OC COO n0mKHBI BKIIOYAIOT TPEOOBAaHUS K pe3yJbTaTaM OCBOCHHUS 0a30BOTO Kypca U JOMOTHUTEIHHO
OTpaXXaroT:

- c(hopMHPOBAaHHOCTh CHCTEMBbI 3HAHHN 00 OOIMX OMONOTUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX;



- cOpMUPOBAHHOCTh YMEHUN UCCIIEIOBaTh W AHATU3UPOBATH OWOJIIOTUYECKUE OOBEKTHI H
CUCTEMBI, OOBSICHATh 3aKOHOMEPHOCTH OHOJIOTUYECKUX IMPOLECCOB U  SBJIEHUH; NPOTHO3UPOBATH
MOCIIEACTBHS 3HA- YUMBIX OMOJIOTHYECKUX MCCIEAOBAHUNL;

- BJIQJICHME YMEHMSIMH BBIIBUTaTh THUIIOTE3bl HA OCHOBE 3HAaHUN 00 OCHOBOMOJATAIOIINUX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX M 3aKOHaX, O NPOUCXOXKICHWU W CYIIHOCTH JKU3HHU, TI00ATBHBIX
U3MEHEHUAX B OHO- cdepe; MpOBEpATh BBIIBHHYThIE THIIOTE3bl 3KCHEPUMEHTAIBHBIMU CpEICTBaAMH,
bopMynupys LEeNb HC- CICIOBAHMS;

- BJAJICHHE METOJaMH CAMOCTOSITEIbHOM MOCTAHOBKH OMOJIOTUYECKUX IKCIIEPUMEHTOB, ONKCAHUS,
aHa- JIM3a U OLEHKU JOCTOBEPHOCTHU IIOJIyYEHHOT'O Pe3yibTaTa;

- chOpMUPOBAHHOCTh YOEKIECHHOCTH B HEOOXOIMMOCTH COOJIOACHHS ASTHYECKMX HOPM U
AKOJIOTUYECKUX TPEOOBAHM MPU MTPOBEACHUH OMOJIOTMYECKUX HCCIICIOBAHUMN.

B pe3yabrare usydeHusi yueOHoro mpeamera «buosiorusi» Ha yYpoBHe cpeaHero o001ero
o0pa3oBaHus:

BpinycKHUK HA yIri1y0JIeHHOM YPOBHE HAY4YUTCS:

—  OIICHUBATbH POJIb OMOJIOTUYECKUX OTKPBITUN U COBPEMEHHBIX UCCIICIOBAHUM B PA3BUTUU HAYKU U
B [IPAKTUYECKON ACSITENTbHOCTHU JIOCH;

— OIICHUBaTh pOJIb OuWojoruu B (HOPMUPOBAHHH COBPEMEHHOW HAyYHOW KapTHUHBI MHpA,
MIPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHS OMOJIOTHH;

— yCTaHABJIMBAaTh M XapakTEPU30BaTh CBA3b OCHOBOIOJIArAIOMIUX OWOJIOTHYECKUX TOHATUN
(kmeTka, opraHus3M, BHUJ, OKOcHUCTeMa, Ouocepa) ¢ OCHOBOMOJATAIOIIUMU MOHATHSIMH JPYTHX
€CTECTBEHHBIX HayK;

— OOOCHOBBIBaTh CHUCTEMY B3IJISIOB Ha KUBYIO MPHUPOAY M MECTO B HEW 4eJIOBEKa, MPUMEHS
OMOJIOTMYECKHE TCOPUH, YUCHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh TPAHUIIBI KX IPUMEHUMOCTH;

— TPOBOJUTH Y4eOHO-MCCIIEIOBATENbCKYIO NEATEIBHOCTh MO OHOJIOTHHU: BBIABUTATh THIIOTE3HI,
IUTAHUPOBATh paboTy, oOTOMpaTh © TPeoOpa3OBHIBATH HEOOXOMMMYH0 HH(DOPMAIWIO, POBOIUTH
AKCIIEPUMEHTHI, MHTEPIPETUPOBATH PE3YIbTAThI, A€TaTh BBIBObBI HA OCHOBE MOJYyYEHHBIX Pe3yIbTaTOB;

—  BBISBIIATH U OOOCHOBBIBATH CYIIECTBEHHBIC OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHU3AIMH KU3HU;

—  YCTaHaBJIMBATh CBS3b CTPOCHUS U (PYHKIIMI OCHOBHBIX OMOJOTHYECKMX MAKPOMOJEKYI, UX POIb
B IIpoLieccax KJIETOYHOTO METa00IN3Ma;

— pemath 3aJayd Ha omnpejaeneHue nociuenoBarenbHocTH Hykiaeotuao JIHK u nPHK (MPHK),
antukooHoB TPHK, mocnenoBaTenbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe O€JKa, MPUMEHSISI 3HAHUS O PEaKIIUsIX
MaTpUYHOTO CUHTE3a, TeHETUUECKOM KOJI€, TPUHIUIIE KOMIIJIEMEHTAPHOCTH;

— Jenath BBIBOABI 00 M3MEHEHHUSIX, KOTOPBIE MPOU3OMIYT B MpPOIECCaX MATPUYHOTO CHUHTE3a B
cily4ae U3MEHEHHs nociefoBaTenbHoCcTH HykaeoTuaoB JJHK;

— cpaBHUBaTh (a3bl NETEHUS KJIETKU; PeliaTh 3aJa4yd Ha ONpENeJICHUE U CpaBHEHUE KOJUYECTBA
reHeTuyeckoro marepuana (xpomocom u JIHK) B kiieTkax MHOTOKIIETOUHBIX OPTaHU3MOB B pa3HbIX (hazax
KJIETOYHOTO 1IUKJIa;

— BBIBIIAATH CYIIECTBEHHBIE NPHU3HAKH CTPOEHUS KIETOK OPraHM3MOB Pa3HBIX LAPCTB >KUBOM
MIPUPO/IbI, YCTAHABIUBATH B3aUMOCBSI3b CTPOCHUS M ()YHKIIUI YacTel U OPraHOMIOB KIIETKH;

— OOOCHOBBIBaTh B3aMMOCBS3b IUIACTHUYECKOTO M DHEPreTHYECKOT0 OOMEHOB; CpaBHUBATH
MPOIIECCHI TIIACTHYECKOTO U IHEPTETUIECKOTO O0OMEHOB, MPOUCXOAINX B KIETKAX )KHUBBIX OPTaHU3MOB;

—  ONpeleNsaTh KOJUYECTBO XPOMOCOM B KJIIETKAX PAaCTE€HUI OCHOBHBIX OTJEIOB HA Pa3HbIX 3Tarax
KU3HEHHOTO ITUKJIA;

— pemath TEHETUYECKUE 3a/Jauyd Ha JUTUOPUIHOE CKPEIIUBaHUE, CIEIUICHHOE (B TOM YHUCIIEe
CIEIUVIEHHOE C [I0JIOM) HAaCJEJOBaHUE, aHAJIU3UPYIOIlee  CKpEelIMBaHHe, MPUMEHsSI  3aKOHBI
HAaCJIEJACTBEHHOCTH M 3aKOHOMEPHOCTH CLIETNIEHHOT'O HAaCIeAOBaHUS;

—  pacKpbIBaTh NMPUYHHBI HACIEACTBEHHBIX 3a00JIEBaHUM, apryMEHTHPOBATh HEOOXOJAMMOCTH MeEp
MpeIyNpexICHUS TaKUX 3a00IeBaHMIA;

— CpaBHHUBATH Pa3HBIC CIOCOOBI PA3MHOKEHUSI OPTAHU3MOB;

—  XapakTepu30BaTh OCHOBHBIE ATAIlbl OHTOT€HE3a OPTAaHU3MOB;

—  BBIIBIIATH MPUYUHBI M CYIIIECTBEHHBIC TPU3HAKK MOIU(PUKAIIMOHHON U MyTaI[MOHHOM
W3MEHUYUBOCTH;000CHOBBIBATh POJIb U3MEHUYNBOCTH B €CTECTBEHHOM U MCKYCCTBEHHOM OTOOPE;

— 00OCHOBBIBATh 3HAUCHUE PA3HBIX METOAOB CEJICKIIMH B CO3JJaHUN COPTOB PACTEHUH, MTOPOJT
KUBOTHBIXH IITAMMOB MUKPOOPTIaHU3MOB;

—  00OCHOBBIBaTh MPUYUHBI U3MEHSIEMOCTH U MHOTOOOpa3us BUIOB, IPUMEHSSI CHHTETHUECKYIO



TEOPHUIO3BOJIOLINH;

—  XapakTepu30BaTh MOMYJSALUIO KaK €IUHUILY SBOIIOIUH, BUJ KaK CHCTEMAaTHYECKYI0 KaTerOpHUIo
Y Kakpe3yiabTaT 3BOJIIOLHH;

—  YCTaHaBJIMBATbh CBSI3b CTPYKTYPHI U CBOMCTB AKOCHCTEMBI;

—  COCTaBJISITh CXEMbI IEPEHOCA BEIIECTB U SHEPTUHU B IKOCUCTEME (CETH MUTAHMUS),
MIPOTHO3UPOBATh UXU3MEHEHHS B 3aBUCUMOCTH OT U3MEHEHHUS (DaKTOPOB CPEIbI;

—  apryMEHTUPOBATh COOCTBEHHYIO MO3UIIUIO 110 OTHOMIEHUIO K IKOJOTUYSCKUM IIpodiieMaM 1
MOBE/ICHUIO B IPUPOIHOMN CpEIE;

—  00OCHOBBIBaTh HEOOXOIUMOCTh YCTOWYMBOTO PA3BUTHUS KaK YCIIOBUSI COXpaHEHUs OHOoChepsl;

—  OLIGHUBATh MPAKTHUUECKOE M 3TUYECKOE 3HAUEHUE COBPEMEHHBIX MCCIIEOBAHUI B OHoOIOrUH,
MEIUIINHE, YIKOJIOTHH, OMOTEXHOJIOTUN; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

—  BBIABJIATH B TEKCTE OMOJIOTMYECKOTO COAepkKaHUs MpoOIeMy U apryMEeHTUPOBAHHO €¢
OOBSICHSAT;

— TPEeACTaBIATh OMOJOTHMYECKYI0 HMH(OpPMAIMI0 B BHUJE TEKCTa, TaOJNMIBI, CXeMbl, rpaduka,
aUarpaMMbl M JIeNaTh BBIBOABI HAa OCHOBAaHWHW IMPEJICTABICHHBIX JIAaHHBIX; MPEOOpa3oBBIBATh Tpaduk,
TabNIuIly, TUarpaMmy, CXeMy B TEKCT OMOJIOTUYECKOTO COACPIKAHMSL.

BoinycKkHUK HaA yrjiy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYUTHCS:

— OpraHM30BBIBaTH WU TPOBOJUTH HHIWBUIYATbHYIO HCCIEIOBATENbCKYIO JESATENBHOCTh I10
Owosoruu (MU pa3padaThiBaTh WHIWBUIYaTbHBIA MPOEKT): BBIABUTATH THUIIOTE3BI, TUIAHUPOBATH PadoTy,
oTOMpatb ¥  MpeoOpa3oBbIBATH  HEOOXOAMMYIO  HH(POpPMAIMIO,  MPOBOJUTH  AKCIIEPUMEHTHI,
MHTEPIPETUPOBATh PE3YJIbTAThl, JEJaTh BHIBOJABI HAa OCHOBE IOJYYCHHBIX PE3YJIbTATOB, MPEACTABIATH
MIPOJYKT CBOMX HCCIIEAOBAHUI;

— TIPOTHO3UPOBATH TOCIEACTBUA COOCTBEHHBIX MCCIEIOBAHUNA C YYETOM JTHYECKUX HOPM U
AKOJIOTMYECKUX TPEeOOBAHUI;

—  BBIJICNIATH CYIIECTBEHHBIE OCOOCHHOCTH >KU3HEHHBIX ITUKIIOB MPEJCTABUTEICH Pa3HBIX OTACIIOB
pPaCTeHUIi U TUTIOB KUBOTHBIX; M300paXKaTh IIUKJIbI PA3BUTHS B BUJIE CXEM;

—  aHATM3HPOBATH U MCIOJH30BAThH B PEIICHUHN YICOHBIX U UCCIICAOBATEIBCKUX 33124 HHPOPMAITUIO
O COBPEMEHHBIX UCCIIEIOBAHMIX B OMOJIOTHHU, METUITUHE U SKOJIOTHH;

— apryMEHTHpOBaTh HEOOXOJMMOCTh CHHTE3a E€CTECTBEHHO-HAyYHOTO M COIMOTYMaHHMTAPHOTO
3HAHUA BIMOXY HH()OPMAIIMOHHON [TUBUIIH3AIUH;

—  MOJEIHUPOBATh U3MEHEHUE IKOCUCTEM M0 BIUSHUEM PA3JIMUHBIX TPYII (PAaKTOPOB OKpYKArOIEH
Cpelibl;

— BBUIBIATH B TMPOIECCE HCCIEAOBATEIBCKON JEATEILHOCTH TIOCJIEICTBHUSI AHTPOMOTEHHOTO
BO3JICHCTBUS Ha DJKOCHUCTEMBI CBOETO pETHOHA, TMpeasiaraTb CHOCOObI CHUKEHHS aHTPOMOTEHHOTO
BO3JCHUCTBHUS Ha YKOCHUCTEMEI,

—  HCMOJb30BaTh MPUOOPETEHHBIE KOMIIETEHIIMH B MPAKTUYECKOW AEATEIHLHOCTH U TIOBCETHEBHOM
YKU3HH JIJ1s1 TPUOOPETEHUS OMBITA JIEATEILHOCTH, MPEIIECTBYIONIECH MpodeccuoHanbHOM, B OCHOBE KOTOPOI
TIEKUT OMOTOTHUS KaK Y4eOHBIN MpeaMeT.

Conepsxkanue yueOHOro nmpeamera, Kypca

buosiorusi Kak KOMILIEKC HAYK O KMBOM NpUpoIe

buonorus kak xommiekcHas Hayka. CoBpeMeHHblE HampaBieHHsl B Ouojoruu. CBsizb OMOJOTHH C
JAPYTUMH HayKamH. BplonHeHue 3aKOHOB (M3UKU M XUMHU B XHUBOW mpupoae. Cunmes ecmecmeeHHO-
HAY4YHO20 U COYUOYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM dmane paszsumus yusuiusayuu. IIpakruaeckoe
3Ha4YeHHe OMOJIOTHUECKUX 3HAHUH.

buonoruueckue cucteMbl Kak npeaMeT u3ydeHust 6uosoruu. OCHOBHBIE IPUHLIUIIBI OpraHU3alUud U
(GYHKIIMOHMPOBaHMS OUOJIOTMYECKUX CUCTEM. buonocuyeckue cucmemsl pasHulX ypOGHell Op2aHUu3ayuu.

['unore3pl U Teopuu, UX poyib B (POPMUPOBAHUU COBPEMEHHOHN €CTeCTBEHHO-HAy4YHON KapTHHBI
Mupa. MeToJasl Hay4HOTO IO3HAHHMS OPraHWYECKOro MHpa. DKCIEpUMEHTAIbHbIE METOJbl B OHMOJIOTHUH,
cTaTucTuyeckas 00paboTKa TaHHBIX.

CTpyKTypHBIE M (PYHKIHOHAJIbHbIC OCHOBbI 'KU3HH

MounexynsapHbele OCHOBBI KU3HA. MakpOdJIE€MEHTB 1 MUKpOdJIeMeHThl. Heoprannyeckue BeniecTsa.
Bopa, ee ponb B xuBo# mpupoae. I'uapodunsHOCTh U THAPOPOOHOCTH. POsTb MUHEPATBHBIX COJICH B KIIETKE.
OpraHuyeckue BEIIECTBA, IOHATHE O PErylspHbBIX M HEPETySIPHBIX Ouonoiumepax. YTIJIEBOIBI.
Momnocaxapuael, onurocaxapuisl U noaucaxapuabl. OyHknuu yriaeBonos. Jlunuasl. OyHKIUU JTUIUAOB.



benku. @ynknuu OenkoB. Mexanusm aeictBus ¢epmentoB. Hyknennossie kucnotsl. JJHK: ctpoenue,
cBoiicTBa, Mecrononoxenue, pyakmuu. PHK: crpoenme, Bumwl, pynkmuu. AT®D: crpoenue, QpyHKIuUM.
Jlpyrue opranu4eckue BemecTBa kieTku. HanorexHonoruu B OMOIOTHH.

Knerka — crpykrypHas M (QyHKIMOHAJIbHAs €IUHMLA OpraHusMa. Passumue yumono2uu.
CoBpeMeHHbIE METO/Ibl U3YUEHHUs KIETKU. KiieTouHast Teopusl B CBETE COBPEMEHHBIX JIaHHBIX O CTPOEHUU U
byHkuuax knetku. Teopusa cumbuozeneza. OCHOBHBIEC YAaCTH U OpraHoM bl KieTKu. CTpoeHue u QpyHKIUH
ouosornyeckux memOpan. Lluromnasma. Smpo. Crpoenune u (yHKIHH XpomMocoM. MeMOpaHHBIE H
HemeMOpaHHble opraHoufibl. Llurockener. BrimtoueHns. OCHOBHBbIE OTJIMYUTENBHBIE OCOOEHHOCTH KIIETOK
npoKapuoT. OTIMYUTENbHBIE 0COOEHHOCTH KIIETOK SYKApHOT.

Bupycsl — HeknerouHas ¢opma xu3zHu. CrnocoObl Iepeauyd BUPYCHBIX HMH(MEKUUH U Mepbl
npoUIaKTUKN BUPYCHBIX 3a00J€BaHul. Bupyconoaeus, ee npakmuyeckoe 3HaueHue.

Knerounsii metabonusMm. @DepMeHTAaTHBHBIM XapakKTep peakiuid oOMeHa BEIIeCTB. OTarlbl
HHEPreTUIeCKOro ooMeHa. A’spoOHoe u aHa’poOHOE AbIxaHue. Posib KJIETOUYHBIX OPraHOMOB B IpoIeccax
SHEpPreTu4ecKoro ooMeHa. ABToTpogsl u rereporpodsr. @orocuntes. Pazpl HoToCcHHTE3a. XEMOCHHTES.

HacnencrtBennass mHpopmanuss U ee peanu3alus B KIETKe. |'€HEeTHYeCKHil KOX, €ro CBOWCTBA.
OBoutonust npezcTaBieHuit o reHe. CoBpeMeHHbIE NPEACTaBICHUs O reHe M reHoMe. buocuHTtes Oernka,
peaKIyu MaTpUYHOTO CHHTEe3a. Perymsnus paboTsl TeHOB M MPOIIECCOB 0OMEHa BEHIECTB B KieTKe. | 'eHHas
UMH)KEHEepUs, TeHOMHUKA, npomeomuka. Hapywenue Ouoxumuueckux npoyeccos 6 Kiemke noo 6IusHuem
MYMAa2eH086 U HAPKO2EHHbIX 6EUjeCM8.

Knerounslii nuki: uarepdasa u genenue. Muros, 3HaueHrue MUTO3a, (azbl MuTo3a. CoMaTHYECKUE U
MOJIOBBIC KIIETKHA. Meio3, 3HaueHue Meio3a, ¢a3bl Melio3a. Meio3 B KU3HCHHOM IHUKJIE OPraHU3MOB.
®opMupOBaHUE MOJIOBBIX KIETOK y LIBETKOBBIX PACTEHUH M MO3BOHOYHBIX KUBOTHBIX. Pecynayus oenenus
KIeMOK, HapyWeHus: pe2yisayuu Kaxk npuyuna 3abonesanuil. Cmeonogvie KiemKu.

Opranusm

Oco0OeHHOCTH OJHOKJIETOYHBIX, KOJOHMAJIbHBIX M MHOIOKJIETOYHBIX OpraHu3MOB. B3anmocss3b
TKaHEW, OpraHoB, CUCTEM OPraHOB KaK OCHOBA LIEJIOCTHOCTH OPraHU3Ma.

OcHOBHBIE TIPOLIECCHI, MPOUCXOMAIIME B OpraHu3Me: IUTAaHUE M [UIIEBapeHue, JBUKEHUE,
TPaHCIOPT BEUIECTB, BBIAEICHUE, Pa3lpakUMOCTh, PETyJsiLusa y opranu3mos. llonnepxkanue romeocrasa,
MPUHLIMIT 0OPAaTHON CBS3H.

PasmHOXeHMe opranu3zMoB. becmonoe M mosioBoe pa3MHOXKEHHE. J[BOMHOE OIJIOJOTBOPEHHE Yy
LIBETKOBBIX pacTeHUi. Buabl omnonoTBopeHuss y XKHUBOTHbIX. CrocoObl pa3MHOXKEHMSI Yy pacTeHUN H
KHUBOTHBIX. IlapTeHorenes. OHTOoreHes. OMmOpHoHanbHOE pas3BuTHE. llocTAoMOpHOHATBHOE pa3BUTHE.
[Ipsmoe u Hempsimoe pa3Butue. JKU3HEHHBIE LUKIbI pa3HbIX TPYNN OpraHu3MoB. Perynsauus
WHIVBUAYAJIBHOTO pa3BUTHS. [IpnunHbI HApyIIEHUI pa3BUTHSI OPraHU3MOB.

HcTopust BOSHUKHOBEHHUS U Pa3BUTHS T€HETUKH, METO/Ibl TEHETUKH. | eHeTHUecKre TEPMUHOJIOTUS U
cuMBOIMKa. ['eHotun u  ¢QeHorun. BeposTHOCTHBIH XapakTep 3aKOHOB TI'€HETUKU. 3aKOHBI
HacneACTBEHHOCTH ['. Mennens u yciaoBus MX BBINOJHEHMs. [{HTONOrnyeckne OCHOBBI 3aKOHOMEPHOCTEU
HacJleI0BaHMsl. AHAJIN3HUPYIOIIEE CKpEUIMBaHUE. XPOMOCOMHAs TEOpHUs HACIEICTBEHHOCTH. CILEIIEHHOE
HacyenoBaHue, KpoccuHrosep. Onpenenenue noia. CuenyieHHoe ¢ MoJIOM HacienoBaHue. B3aumopeiicTsue
QJIJIENIBHBIX M HEaUIeIbHBIX I'€HOB. |'€HETHYecKHe OCHOBBI MHIMBUAYAJIBHOIO pa3BUTHS. [ enemuueckoe
Kapmuposanue.

['eHeTHKa yenoBeKa, METOABl M3YUYEHUs T€HETHKHU 4elloBEKa. PEpoyKTUBHOE 3J0pPOBBE YEIOBEKA.
HacnencrBennsle 3a0o0sieBaHMS YeNOBEKA, UX MpeAyNnpekaeHue. 3Hau€HHWE TEeHETUKH ISl MEIWLIMHBI,
ATHYECKHE aCHEKTHl B 00J1aCTH MEIUIIUHCKON T€HETHKH.

I'enorun u cpena. HenacnenctseHHas n3meHunBoCcTh. Hopma peakuuu npusHaka. BapuanmoHHbIN
psAa U BapuallMOHHas KpuBas. HacnenacTBeHHas M3MEHUMBOCTh. Buabl HAacIeACTBEHHONM W3MEHYHMBOCTH.
KoMOuHaTtuBHasi M3MEHYMBOCTb, €€ MCTOYHMKU. MyTanuu, BUIbl MyTauuid. MyTareHsl, UX BIIMSHUE Ha
opraHu3Mbl. MyTaluu Kak NpUYUHA OHKOJOTHUYECKUX 3alojieBaHMN. BHesiepHas HaclieICTBEHHOCTh M
N3MEHYUBOCTh. JNuceHemuKa.

Jomectukanua u cenekuus. LIeHTpbl OJOMAalIHMBAaHUS >KMBOTHBIX M LEHTPHl MPOMCXO0XKIECHUS
KYJIbTYPHBIX pacTeHui. MeTo bl CeNeKIIMM, UX TeHeTHUeCKne OCHOBBI. VIckyccTBEeHHBIN 0TOOp. YCcKOpeHue
U TIOBBIIIEHHE TOYHOCTH OTOOpa C MOMOIIBIO COBPEMEHHBIX METOJIOB TEHETHKHM U OMOTEXHOJOTHH.
I'eTepo3uc 1 €ro MCroJIb30BaHUE B CENIEKUUH. PacmupeHne TeHeTHYECKOro pa3sHoo0pa3us CeIeKIIMOHHOTO
MaTepuaga: IOJIMIUIONANS, OTHAJEHHAas TUOpHIM3alus, SKCIEPUMEHTAIbHBIM MyTareHes, KJIE€TOYHas
WH)KEHEpUs, XpOMOCOMHAsl MH)KEHEepusl, FTeHHasi MH)KeHepusi. bo6e30macHoCTb.



Teopus 3BoJTIOUNHA

PasButne sBomonuonnbix uae. Hayunele B3rasaasl K. Jlunnes n X.b. Jlamapka. DBostonrioHHas
teopusa Y. JlapBuHa. CBHIETENIBCTBA DBOIMIOLUUU XKUBOM IPHUPOIBI: NAJIEOHTOJIOTMYECKUE, CPABHUTEIBHO-
aHaTOMHYecKHe, sMOpuosiornyeckue, Ouoreorpaduueckue, MOJCKYIIpHO-TeHeTHYeCKre. Pa3Butue
npeicraBieHuid o Buzae. Bua, ero kputepuu. Ilomynmsanus kak ¢opma cylniecTBOBaHMs BHJA U Kak
JJIEMEHTapHass eAuHuLa d3Boitonuu. CHHTeTHMYecKass TEOpHsl HBOJIOUMH. MMKpPO3IBOJIOLUA U
MaKpO’BOJIOLMS. J[BHKyllMe CHIIbI BOJIIOLMHU, MX BIMSHME Ha reHopoH] nomyiasauuu. [peid reHoB u
CllydaliHble HCHANpaBJICHHBIE HW3MEHECHUs TreHOPOHIa Tomyisnud. YpaBHeHHe Xapau—BaiinOepra.
MonekyasipHO-TeHeTHYeCKUe MeXaHu3Mbl 3Boitouud. DopMbl ecTeCTBEHHOro O0TOOpa: JBIKYLLAs,
CTa0MIIM3UPYIOIIAsi, TU3PYNTHBHASA. DKOJOTHUECKOE U Teorpaduueckoe BupooOpazoBanue. Hanpasnenus u
IIyTH BOTIOUUU. POPMBI SBOIOLUH: JUBEPreHIs, KOHBEPIeHIs, apauiean3M. MexaHu3Mbl aJanTalyi.
Kooaosmronus. Poibs 3BOMONIMOHHOM TeOprH B (POPMHPOBAHNUN €CTECTBEHHO-HAYUYHOU KapTUHBI MUDA.

MHoroo0pa3ue opraHu3MOB U IPUCIOCOOIEHHOCTh OPraHU3MOB K Cpefie OOMTaHUs Kak pe3yibTar
sBomoruu. IlpuHnumel  kimaccudukanuu, cucremMathka. (OCHOBHBIE — CHCTEMAaTHUYECKHE  TPYIIIBI
opranudeckoro Mupa. CoBpeMeHHbIe MOJIX0bI K KIaCCU(PHUKALIMY OPIaHU3MOB.

Pa3Burtne xu3nu Ha 3emuie

Metonbl JaTUPOBKH COOBITUI MPOILIOTO, FEOXPOHOJOTMUECKas IIKaia. [ 'MnoTe3bl MPOUCX0XKICHUS
#u3HU Ha 3emusie. OCHOBHBbIE 3Tamnbl 3BoNOLMU Ouocdepsl 3emin. KitoueBble COOBITHS B 3BOJIIOIUU
pacTeHUM U KUBOTHBIX. Boimupanue U008 u e2o npuduHbsi.

CoBpeMeHHbIE TPEACTABICHUS O IMPOUCXOXKJAEHUU uenoBeka. CucTeMaTH4ecKoe IOJI0XKEHUE
4eJI0BeKa. DBOIIOLUA 4esloBeka. PakTopbl 3BOJIOLMU 4elloBeKa. Packl yenoBeka, MX NPOUCXOKICHUE U
€IUHCTBO.

Oprasusmsl 1 OKpy:KaoIias cpeaa

DKkonornyeckue (HakTopsl U 3aKOHOMEPHOCTH X BIUSHHS Ha OPraHU3MBbI (IPUHIUIT TOJIEPAHTHOCTH,
mumuTupyromue (axropsl). IlpucnocoGieHuss oOpraHu3MOB K JEHCTBHIO 3KOJOIMYECKUX (aKTOPOB.
buonorudeckue purmel. B3anMoelicTBre SKOJIOTHYECKUX (PAaKTOPOB. DKOJIOTUYCSCKAs HUIIIA.

buoreonienos. Dxocucrema. KommnoneHTsl skocuctembl. Tpodudeckue ypoBHHU. THIBI MHUIIEBBIX
ueneit. Ilumesas cerb. KpyroBopoT BemiecTB M MOTOK HHEPrUU B 3KOCUCTeMe. buormueckue
B3aMMOOTHOUICHUsI OpraHU3MOB B 3kocucteMe. CBoiicTBa skocucteM. IIpogykTuBHOCTH M OHOMacca
sKocucTeM pasHbiXx TUnoB. Cykueccus. Camoperynsauus skocucteM. [locnencTBusi BIUSHUS AESITEIbHOCTH
YeJIoBeKa Ha AKocucTeMbl. HeoOX0MMOCTh coXpaHeHUs: GMOpa3HO00pasnsl IKOCUCTEMBI. ATPOIIEHO3bI, UX
OCOOEHHOCTH.

VYuenue B.U. Bepnanckoro o 6uocdepe, noocgepa. 3aKOHOMEPHOCTH CYIECTBOBaHUs Ouochepsl.
Komnonents! 6uocdepsr u ux posb. KpyroBopots! Bemects B 6uochepe. buorennas murpaiusi aToMoB.
OcHognbie 6uomsl 3emu.

Ponb yenoBeka B Ounocdepe. AHTponoreHHoe BozjelcTBUEe Ha O6uocdepy. IlpupoaHsie pecypcsl u
palMoHaIbHOE NPUPOAONOIb30BaHuE. 3arpsizHeHue Ouocdepsl. CoxpaHeHHE MHOroodpasusi BUIOB Kak
OCHOBa ycToiunBocTH Ouochepsl. Boccmanosumenvras sxono2us. [IpodaemMbl yCTOMYMBOTO pa3BUTHA.

[TepcniekTHBBI pa3BUTHSI OMOIOTHYECKUX HAYK, aKTyaJIbHbIE TPOOJIEMbI OMOJIOTHH.

IlepeyeHb 1200paTOPHBIX M NMPAKTHYECKUX PA0OT (Ha BLIOOP y4uTeIs1):

Vcnonb30BaHue pa3IMyHbIX METOOB IPU U3yYEHUH OMOJIOTHYECKUX OOBEKTOB.

TexHHKa MUKPOCKOTHPOBAHHUSI.

W3y4yeHne KJIETOK pacTeHMH M >KMBOTHBIX I1OJI MMUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenapaTax M MX
OIMCaHHUE.

[TpuroroBneHue, paccMaTpUBaHUE U OIIMCAHUE MUKPOIIPENApATOB KIETOK PACTEHUH.

CpaBHeHUE CTPOCHHUSI KJIIETOK pacTEeHUH, )KUBOTHBIX, TPUOOB 1 OaKTEpHil.

W3ydeHne ABMKEHUS LIUTOIIA3MBI.

N3yuenune mazMonn3a u Aeia3MoIIn3a B KIIETKaX KOXKHUIbI JIYKa.

N3yueHne ¢GpepMEHTaTUBHOTO pACILEIUIEHUS MEPOKCHIA BOAOPOAA B PACTUTEIBHBIX M JKUBOTHBIX
KJIETKaX.

OO6Hapy:xeHue 0eNKoB, YIIIEBOJIOB, JIUIUIOB C IIOMOIIbIO KAU€CTBEHHBIX pPEaKLUH.

Brigenenne JIHK.

N3yueHne KaTaIuTHYECKOM aKTUBHOCTH (PepMEHTOB (Ha MPUMEPE aMUIIa3bl WM KaTalasbl).

Habmiogenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpOIpenapaTax.



W3ydyeHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENaparax.

N3ydenue ctaauii Meilo3a Ha TOTOBBIX MUKpOIIpenaparax.

N3ydeHne CTpoeHHs MOJIOBbIX KJIIETOK Ha TOTOBBIX MUKpOIIpEnaparax.

Pemenuie aneMeHTapHbBIX 33/1a4 M0 MOJICKYJISIPHOM OMOJIOTHH.

BolsiBieHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH YelIOBEKa M JPYIHX I103BOHOYHBIX JKUBOTHBIX KaK
JI0Ka3aTesIbCTBO UX POJCTBA.

CocraBiieHHE JIEMEHTaPHBIX CXEM CKPELIUBaHUS.

Pemienne reHeTn4eckux 3aaad.

N3yuenne pe3yabTaToB MOHOTHOPUIHOTO M JUTHOPUIHOTO CKPEIIMBAHUS Y JPO30(HIIBL.

CocraBiieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.

N3yyenne n3aMeH4UBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

Onucanue peHortura.

CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHTEPHIO.

Onucanue npucnocodJIeHHOCTH OpraHu3Ma U €€ OTHOCUTENILHOTO XapaKTepa.

BrrsBiienue npucnoco6ieHri OpraHn3MOB K BIMSHUIO PA3IMUHBIX SKOJIOTUYECKUX (PaKTOPOB.

CpaBHeHHE aHATOMUYECKOT'O CTPOEHUS paCTEHUH pa3HbIX MECT OOUTaHUSI.

Metoap! u3mepenus HakTopoB Cpebl OOUTAHUS.

N3yuenune sK0N0rnYecKux aganTaluil 4yeaoBeKa.

CocraBieHre NUIIEBBIX LIETIEH.

N3yueHue u onrcaHue 3K0CUCTEM CBOEH MECTHOCTH.

MonenupoBaHue CTpYKTYp U MPOLIECCOB, IPOUCXOIALINX B SKOCUCTEMAX.

OueHKa aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJIE.

TemaTuyeckoe NJIAHUPOBAHME, B TOM YHCJIE ¢ Y4ETOM pado4yeil NporpamMmMbl
BocnuTanus (Moayas «lIkoabHBINA YPOK») € YKa3aHHEM KOJIMYECTBA YaCOB
OTBOJAUMBIX HA OCBOCHHE KAKI0# TeMbl

TemaTn4yeckoe nuiannposanue 10 kiaace

Ne HaumeHnoBanue Koimmu | B Tom unciie | JleATEJBHOCTh YUUTEJSA € YYETOM IPOrPaMMBbI
n/n Tembl (pa3aeJia) €CTBO | OTBOAUMBIX pocniutanus (moayns «llIkonbHbIi ypok)
4acoB | HA OCBOCHHE
HA NPaKTHYeCK
H3Yy4YeH oil
ue
1. BBeHeH]}[e. 101-[ 1q Hcnonp3oBaHne BOCIIUTATEILHBIX BO3MOXKHOCTEH

BI/IOHOFHﬂ KakK COACPIKaAaHUA y‘l€6HOFO npeamMeTa 4epe3 IEMOHCTPAIUuO
ACTAM IPHUMEPOB OTBETCTBCHHOI'O,I'PAKIAHCKOTO

KOMHJEeKC HayK 0 HOBE/IEHUS, IPOSBIEHUS YEN0BEKOIIOOUs U
KMBOM Mpupoae J00pocepAeuHOCTH

YcTaHOBIIEHUE TOBEPUTEIbHBIX OTHOLUIEHUI MEXKIY
YYUTENeM 1 ero YYeHUKaMH, CIIOCOOCTBYIOIINX
MTO3UTHBHOMY BOCTIIPUSTHIO YYaIIUMHUCS TPeOOBAHUH H
pockO yuuTens yepes3 )KUBOH Tuajior

[IpumMeHeHne Ha ypOKe HHTEPAKTUBHBIX (hOpM:
HCIIOJIb30BaHKE BU3YaJIbHBIX 00pa3oB (MIpeaMeTHO-
SCTETUYECKOM Cpe/bl, HarIsAHAsl aruTalKs IKOIbHBIX
CTEHJIOB, NMPEIMETHOI HaNpaBIEHHOCTH, COBMECTHO
TIPOM3BOIMMBIEC BUJICOPOIIMKH 110 TEMaM ypoKa)
00ecreuynBalOINX COBPEMEHHYIO aKTHBHOCTh

o0yJaromuxcs
2. 6u [IpuBneueHne BHUMaHMA yJaIuxcs K 00Cy)1aeMon Ha
ypOoKe HHPOPMAINH, aKTUBU3ALMIO UX O3HABATEILHOM
MOJIeKyJIﬂprIﬁ 28y JCATSIIPHOCTH YSPE3 MCII0JIL30BAHNE 3aHNMATEIIbHBIX
YpPOB€HbL 9JICMCHTOB, HICTOPHH U3 JKU3HU COBPECMCHHHKOB

ITpumenenne Ha ypoke nHTepakTUBHBIX (hopm: KT u




JMCTaHIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHI 00yUeHNs,
o0ecreynBaOUIMX COBPEMEHHbIC aKTUBHOCTH
obOydaromuxcst (MporpaMMBI-TpEHaKEPBI, TECTHI, 3a4€ThI B
ANEKTPOHHBIX MPHIOKEHHSIX, MyJIbTUMEIUHHbBIE
Mpe3CHTAINH, HAYYHO-TIOMYJIIpHBICTICpeauH, (GUIBMEI,
oOyuJaroIue caifThl, YPOKU OHJIalH, BUICOJICKIIUHU, OHJIAH-
KOH(EPEHIMHU | JP.)

MonekynsapHbIi
yYpOBEHB: 00IIast
XapaKTepUCTHKA

1y

Heopranunueckue
BEILIECTBA: BOJA,
COJIH

1y

Opranuueckue
BEILIECTBA KJIETKU

13y

54

Bupycsi-
HEKJIETOYHAas
dhopMa KH3HU

4yq

O06001enue u
CHCTEMAaTU3alHs
3HAHWH 10 TEME
"®epmentsl, H.K."

9y

lu

Knerounsbrii
YPOBE€Hb

384

54

YcTaHOBIIEHHE JOBEPUTEIBHBIX OTHOIICHUH MEX Ty
YUHUTENEM U €T0 YYeHUKaMH, CIIOCOOCTBYIOIINX
MTO3UTHBHOMY BOCHPHUATHIO YHAIIUMHUCS TPEOOBAHUHN U
MIPOCHO yUHTEIs Yepe3 )KUBON THAIIOT

[epeBox conepskanus ¢ ypoBHs 3HaHHUI HA YPOBEHb
JMYHOCTHBIX CMBICIIOB, BOCHIPUSTHE LICHHOCTEH Uepes
1oJ00p COOTBETCTBYIOUIMX TEKCTOB IJISl YTEHHS, 3aa4 JUIs
pereHus, IpoOIEMHBIX CUTYAINH U1 00CYXKICHUS B
KJlacce, aHaJiu3 MOCTYIMKOB JII0JIeH, HCTOpUl Cyed

Knerounsrit
YpOBEHbB- 001I1ast
XapaKTePUCTHKA

4q

CrtpoeHue KIETKH.
OpraHouipl.

T4

3u

Ocobennoctu
CTPOCHHS KIETOK
MIPOKApHUOTOB U
HyKapruoTOB

24

O06o06meHue u
CHCTEMAaTU3alHs
3HAHUH 110 TeMe
"CTpoeHue KIeTKH"

24

OOMeH BEIIECTB.

4q

TuIe! KIIeTOYHOrO
OUTaHUI. .

24

O06o061meHue u
CHCTEMAaTH3aLUs
3HAHUH T10 TeMe
"OOMmeH BerecTB"

24

Buocuures 0enKoB .

54

Jlenenue KIETKHU.

T4

1y

O06006111eHE U
CHCTEMATU3ALIHS

34

lg




3HAHUH MO TeME
"PazmHoxxenue"
4. 14 IIpumenenue Ha ypoke nHTepakTUBHBIX Gopm: UKT u
JIVICTAaHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHHA O0yUCHHUS,
OGCCHC‘{I/IBaIOH.II/IX COBPEMEHHBIC aKTUBHOCTHU
oOygaromuxcs (IPOrpaMMBI-TPEHAXKEPHI, TECTHI, 3a9€THl B
DJIEKTPOHHBIX NMTPUJIOKCHUAX, MyJ'ILTPIMeI[PIﬁHLIe
MIpe3eHTalN1, HayYHO-IIOMYJIsSIPHBIeNIepeiauH, (QUIbMBI,
oOyuJaroIue caiiThl, YpPOKU OHJIalH, BUCOICKIIUHU, OHJIAH-
Oprann3mMeHHbIH 264 KOH(EPEHIUY U JIP.)
YPOBEHb
[IpumeHeHne Ha ypOKe HHTEPAaKTHUBHBIX (HOpM:
HCTIOJIb30BaHUE BU3YaIbHBIX 00pa3oB (MpeaMeTHO-
OCTETUYECKOMN CPEABI, HATJIAAHAA aruTalns NIKOJIbHBIX
CTCHIOB, HpeHMeTHOﬁ HaIpaBJICHHOCTHU, COBMECTHO
TIPOU3BOAMMBIC BUACOPOJIMKH I10 TEMaM ypOKa)
OGCCHC‘{I/IBaIOH.II/IX COBPEMEHHYIO aKTUBHOCTH
o0yJaromuxcs
Opranu3MeHHbIN
ypOBEHB: 0011as 1y
XapaKTEPUCTUKA
Pa3ButHe nomoBsix
KJIETOK. 24
O11010TBOPEHUE
NupuBunyansHoe
pa3BuUTHE
OpraHU3MOB. 24
buorenernueckuit
3aKOH.
I'eneruxka. 14y L
OCHOBBI CEJEKIINHN T4
Hroro | 102y 134
TemaTn4yeckoe nuiannposanne 11 kaace
Ne | HanmenoBanue tembl | Kosmmuec B Tom JesATe/IbHOCTD YYUTEJISA € Y4ETOM NPOrPaMMbl
n/n (pasnesa) TBO qucie pocnutanus (moaynas «llIkoabHbIi ypok)
4acoB OTBOAMM
Ha bIX HA
U3Y4YeHH | OCBOEHME
e NMpaKTHye
CKOil
4acTH
1. HO“yﬂﬂu“OHHO' 24‘-[ lq Hcnonp30BaHne BOCIIUTATENLHBIX BO3MOKHOCTEH

BH/I0BOH YPOBEHb
JKM3HU.

CoJIeprKaHus y4eOHOrO MpeMeTa Yepe3 JeMOHCTPAIIUI0
JIETSIM IPUMEPOB OTBETCTBEHHOTO,IPAXKIAHCKOTO
MOBE/ICHHUSI, TIPOSIBIICHUS YEITOBEKOIIO0US U
J00pOCepACIHOCTH

[TpumeHeHHe Ha YPOKE HHTEPAKTHBHBIX HOpM:
HCTIOJTb30BaHUE BU3YaIbHBIX 00pa3oB (IPeaMeTHO-
SCTETUYECKOM Cpe/Ibl, HaTJIAHAS aruTays IKOIbHBIX
CTEHIIOB, NPEIMETHON HaNpaBIEHHOCTH, COBMECTHO
MIPOU3BOANMBIEC BUICOPOIIMKH IO TEMAM ypOKa)
00ecreynBaIOINX COBPEMEHHYIO aKTHBHOCTb
o0yJaromuxcs

Bunbr u nomymsiiun

11y




EcrecTecTBeHHBIN

9q
oTOO0p Kak (GaxTop
3BOJIIOLINH
[ToBTOpEHUE N Ay 14
000011eHne MaTepuana
JKOCUCTEMHBIH 49 9yq [oOyxnenne oOydaromuxcst cooI01aTh Ha YPOKE HOPMEI
YpPOBeHb 1 TIOBEICHMSL, TIPaBHIa OOIEHHUS CO CBEPCTHUKAMU H
TIe/IaroroM, COOTBETCTBYIOIINE YKy LIKOJBI,
YCTaHOBIICHUE M TIOJIEPKKa 100pOrKeIaTeTbHON
aTMoc(epsl, YTO MO3BOJIIET BOCIIUTATH YEJIOBEKa,
3HAOLIETO U COOJIOIAIOIIET0 OCHOBHBIE IIPaBUila THKETA B
oOmrecTse.
[IpumMeHeHne Ha ypOKe MHTEPAKTUBHBIX (DOPM pabOTHI
yYaIUXCsL: TUCKYCCHI, KOTOPBIE JAIOT yYaIluMCs
BO3MOKHOCTB IIPHOOPECTH OIBIT BEACHHSI KOHCTPYKTHBHOTO
Juaiora B aTMoc(epe HHTEIUICKTYalIbHbIX, HPAaBCTBEHHBIX U
3CTETUYECKUX IIEPEKUBAHUM, CTOJIKHOBEHUN Pa3JInYHbIX
B3IJI110B HMHCHHﬁ, IIOHUCKAa UCTHUHBI U BO3BMOXXHbIX HyTeﬁ
peuICHuA 3aja4u Ui HpOGJ’IeMI)I, TBOpYECTBA YUUTECJIA U
y4aluxcs
DKOJIOTHYECKHE T4 3u
(hakTOpBI U pecypChl
DKOJIOTHYECKHE 6u 1lu
coo01ecTBa
BzaumMooTHOImIEHUS T4
OpTraHu3MOB B
IKOCHUCTEME.
OKonoruyeckast HUIa | 7, 14
Tpoduyeckas 5y 14
CTPYKTYpa 9KOCUCTCMBI
HI/IH_IGBBIG CBiA3HU B dq
OKOCHUCTEME
Kpyrosopor BemectB u | g,
MMPEBPAIICHNUEC DHEPTIUU
B OKOCHCTEMC
ITocneacTBust BIUSAHUSA 7y 24
JACATCIIbHOCTH
YCJIOBCKA Ha
DKOCUCTEMY
B"Ocq)epﬂblﬁ 29 2 IIpuBneueHue BHUMaHMs K IpUMeEpaM OTBETCTBEHHOTO,
ypOBeHb IPa)KAaHCKOT'O MTOBEJICHUS, IPOSIBICHUS YETIOBEKOIIO0US 1
J0OpOCEpPACHHOCTH, Yepe3 10100p COOTBETCTBYIOMINX
TEKCTOB JUISl YTCHHUS,3a1a4 ISl PELICHHs, TPOOIEMHBIX
CHUTYaIN{ st 00CY)KIEHUs B Ki1acce, 4To JacT
BO3MOXKHOCTH ()OPMUPOBATH POCCHHCKYIO TPaXIAaHCKYTO
HACHTHYHOCTbD, TATPUOTHU3M, YBAXKEHHE K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH repes PouHoM, ropaocTy 3a
CBOH Kpaii, cBoro PosinHy, pouuioe 1 HacTosiee
MHOTOHAI[MOHAIBHOT0 Haposa Poccuu, yBaxkeHue
TOCYyHJapCTBEHHBIX CUMBOJIOB.
[puMeHeHHe Ha yPOKEe HHTEPAKTHBHBIX GopM paboThI
yYalIUXCsl: TPYMIOBOI paboThl WK pabOThI B Mapax, ¢
LIeNbI0 00yUYeHNs! KOMaHJHOW paboTe ¥ B3aNMOAEHCTBUIO C
JIPYTUMH I€TbMH, IOCTAHOBKH OOLICH LeH, 11
JOCTHKEHHS KOTOPOH KasK/IbIHI0JIKEH BHECTH
WHIUBUIYAIbHBINA BKIIA],PACIPEICICHHIO POJICH,
pedekcuel Bkiaaa KaKI0ro B OOIINN pe3ysbTar;
Buocdepnsiit ypoBeHb: | 64




oOmas
XapaKTEPUCTHKA.

Oomonus 6uocdepsl. | 4y
[IpoucxoxaeHun 8u 14
>KU3HU Ha 3eMiie.
DBOJIIOLHS YETIOBEKA. Tu
Opraauzanus 4y 1g
moarotoBku k EI'D

HUroro: 102y 124
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