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IHOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mporpaMMbl MO OHOJIOTHH TEOPETUUYECKYIO OCHOBY JI ONpPEICIICHUS
NOaX0/0B K (OPMHUPOBAHMIO COJepkaHus YyuyeOHoro mnpenmera «buonorus» cocraBuiIn:
koHuenryanbHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0IIMX LEeNsIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit @enepanuu, a Takke MOJIOKEHUS O crienuduke OUOIOoTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACICHBI OCHOBHBIE ()YHKIIMH MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TeNIX, 00 00IIel cTpaTeruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OO0ydYalOIIMXCS cpeAcTBaMU ydyeOHoro mnpeamera «buomnorusy,
orpenenser 00sA3aTENbHOE MPEIMETHOE COJAEp)KaHUe, €ro CTPYKTYpPY, pacrlpeaeieHue o
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBAaTeIbHOCTh M3y4YeHHUs] y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTeIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYarouXCs.

B nporpamMe mo OHONOTHHM TaKke YYUTHIBAIOTCS TPEeOOBAaHUSA K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX JeHCTBUI 00y4Yaromuxcs 1mo
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
MPEEeMCTBEHHOCTH B HW3Y4YeHMHU Ouosioruu, Omarojgapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, DKOJOTUYECKOIO  MBILIUICHHUS,
NpPEICTAaBICHUNA O 370pOBOM O0pa3e KHU3HH W OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupoaHoii cpene. IlosTomy Hapsiay ¢ u3ydeHHeM OOLIEOMONOTHMUECKUX TEOpUM, a TaKKe
3HaHUH O CTPOCHHH KHUBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIONINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIBbTUPOBAHMS,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOTO MOBEACHUS B OKpYKAIOIIeH MPUPOIHON cpeje,
aHamu3a BIMSHUSA XO3SHCTBEHHOM NEATEIBbHOCTH 4YEJOBeKa Ha COCTOSIHUE HPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bUOTIOrHs» MPOJUKTOBAHO HEOOXOIUMOCThIO OOecreueHHs! YCIOBUM Ul perIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHe y 00ydaromUXcs CIOCOOHOCTU anaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpeaHero oOIiero odpa3zoBaHMs 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYaroUIUMXCs MPEACTABICHUNH O HAy4yHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpoje, €€ OTIIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOI
OpraHu3alliil W SBOJIIOLUHU, CO3Ma€T YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

Bosbiioe 3HayeHne OWONOTHST MMEET TakKe Ul peIIeHUs BOCHHUTATENbHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. 3yuenue
6uosorun o0ecrieynBaeT yCIIOBUSA IS ¢dbopmupoBaHus UHTEIJICKTyaIbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHM C MPEJICTaBICHUSAMH W3 IPYTUX Y4E€OHBIX MPEIMETOB, B
YaCcTHOCTH, (PU3UKHU, XUMHH U Teorpadun. HazBaHHBIE TTON0KEHNUS O MpeTHa3HAUYCHIH YIeOHOTO



npenMera «buonorus» CcOCTaBUIM OCHOBY Ul ONpENENICHUs MOIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMUS, TIPEICTABICHHOTO B MTPOrpaMMe TI0 OMOJIOTHH.

OT160p conepxkanus yuyebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C TO3UIUH KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YUYaIOIITUECs JTOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POPMUPOBAHMS OOILIEH KYIbTYpPbI, OMPEIeIIoNnne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBI COJCPIKAHUS, KOTOpPhIE CIy’)KaT OCHOBOWM Ui  (pOPMUPOBAHHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CtpykTypupoBaHHe cOJep>KaHUs y4eOHOro MmaTepuana B IporpaMMe IO OHOJOTuu
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWMA 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOW MPUPOJBI, O €€ YPOBHEBOH OpraHu3alMd MU 3BOJIONMU. B COOTBETCTBUM € 3TUM B
CTPYKType y4eOHOTO mpeaMera «BHONOTHs» BBIIEICHBI CICAYIONINE COJIepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeToabl Hay4HOro no3HaHus», «Kierka kak Ouonoruyeckas CUcTema,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucteMa ¥ MHOrooOpa3ue OpraHMYecKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Heas m3yuenus ydeOHoro mpeamera «buosorusi» Ha 0a30BOM YpPOBHE — OBJIJICHUE
Oo0y4JaloImMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH O00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX ITPOOIIEM.

JlocTrkeHHMe e W3ydeHUs ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelieHueM CIeAYyoIuX 3a1ay:

OCBOCHHME OOYYaIOIUMHCS CHCTEMbl 3HAHHM O OMOJOTHYECKUX TEOPHUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJIaX, CIYXaIUX OCHOBOU uis (opMHupoBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KAapTUHE MHUpa, O METOJaX HAy4yHOTO TMO3HAHUA,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSX KHBBIX CHCTEM Pa3HOIO YPOBHS OpraHHU3aluu,
BBIJIAFOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe y OOydarolUXcs MO3HABATENBHBIX, MHTEIUIEKTYaIbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIECHHE Yy oOydJarommxcs oOued KynbTypbl, (YHKIMOHAIBHOM TIpPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

(dbopMupoBaHHe Y OOy4YaroOUIMXCSd YMEHUN WIUTFOCTPUPOBATH 3HAYEHHE OUOJOTHMYECKUX
3HAHUW B TMPAKTUYECKON [EATETbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

BOCIIUTaHUE YOSXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEJIOBEKOM >XHWBOW TMPUPOJIHI,
HEO00XO0UMOCTH OEpeKHOTO OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM MPH MPOBEICHUU
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HaHWE IIEHHOCTH OMOJIOTMYECKUX 3HAHWUU JJISl TIOBBIIIECHUS YPOBHS SKOJIOTHYECKON
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE TMPHOOPETEHHBIX 3HAHUN M YMEHWI B TOBCETHEBHOW >KWU3HU JUISI OIEHKH
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXarollel cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONTIOICHHE Mep MPOPUITAKTUKH 3a00JIeBaHU.

CBsI3b C PABOYEN TIPOI'PAMMOI BOCIIUTAHUS IHKOJIbI

Peanu3zanus BOCOUTATENIbHOTO MOTEHIIMANA YPOKOB OMONOTHH (YPOUHON JEATEIbHOCTH,
ayJUTOPHBIX 3aHATUH B paMKaX MAaKCHUMaJbHO JIOMMYCTUMOM  y4eOHOHW  Harpysku)
pelycCMaTpUBAEeT:



- MaKCUMAaJIbHOE HCIIOJIb30BAHUE BOCIIUTATENBHBIX BO3MOKHOCTEH COICPKaHUS YPOKOB
s (popMUpOBaHUS y OOYYAIOUIMXCS POCCHUCKUX TPAJAWLMOHHBIX JTYXOBHO-HPABCTBEHHBIX H
COLIMOKYJIBTYPHBIX ~ LIEHHOCTEH, POCCHUMCKOIO HCTOPUYECKOTO CO3HAHHUA Ha  OCHOBE
UCTOPUYECKOTO MPOCBEIICHHs; TOA00p COOTBETCTBYIOIIETO COJCpPKAHUS YPOKOB, 3aJaHMHIA,
BCIIOMOTaTeNbHbIX MaTEPUAJIOB, IPOOJIEMHBIX CUTYaLMH 111 00CYXKIEHHIA;

- BKJIFOUEHHUE B COJIEPIKAHUE YPOKOB LIEJIEBbIX OPUEHTUPOB PE3YJIbTATOB BOCIUTAHMS, X
yUeT B ONIPEACICHUH BOCIIUTATENBHBIX 3a/1a4 YPOKOB, 3aHATUMH;

- BBIOOp METOJ0B, METOAMK, TEXHOJIOTUH, OKA3bIBAIOIIMX BOCIUTATEIBLHOE BO3JICHCTBUE
Ha JINYHOCTb B COOTBETCTBUHU C BOCIIMTATENIBHBIM HJEAJIOM, LENbI0 M 3aJadyaMd BOCIIMTaHMS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIIUTAHUS; PEATU3ALMI0 IPUOPUTETA BOCIIUTAHUS B
y4eOHOI e TeTbHOCTH;

- IpUBJICYEHUE BHUMAHH 00YyJaIOUIMXCS K IICHHOCTHOMY aCHEeKTy U3y4aeMbIX Ha YpOKax
IPEIMETOB, SBICHUH W COOBITUH, WHUIMHUPOBAHHE OOCYXKJIEHUH, BBICKA3bIBAHUH CBOEIO
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITHSIM, SBICHHSM,
Iunam;

- TPUMEHEHHWE WHTEPAKTUBHBIX (opM y4eOHOH pabOTBl — WHTEIEKTYalbHbIX,
CTUMYJIMPYIOLIMX [TO3HABaTCJIbHYI0 MOTHUBALIMIO, WMIPOBBIX METOIUK, IUCKYCCHUH, AAIOIIHUX
BO3MOXXHOCTb TNPUOOPECTH ONBIT BEACHMSI KOHCTPYKTUBHOI'O JAMAjOra; rpyHnmnoBoW paloTshl,
KOTOpas YYUT CTPOMTb OTHOULICHUS W JeHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET pa3BUTHUIO
KPUTHUYECKOI'O MBILUICHHUS;

- noOyxJaeHue oOyyaromMxcs coOM0AaTh HOPMBI IOBEJCHMS, NpaBUiIa OOLIEHUS CO
CBEPCTHUKaMHM U [EJAaroriuecKUMU pabOTHUKaMH, COOTBETCTBYIOIME YKIAAy ILKOJIbI,
YCTAHOBJICHHE U MOAJIEPKKY JOOpOKeNaTeIbHOM aTMochepsl;

- OpPraHM3alMI0 HACTaBHUYECTBA MOTHBHPOBAHHBIX M APYIUPOBAHHBIX O0YUYaArOIIUXCS
Ha/l HEYCIIEBAIOIIMMHU OJHOKJIACCHUKaMM, B TOM YHCIE C OCOOBIMH 0Opa30BaTeNbHBIMU
NOTPEOHOCTSAMH, JAIOLIETO OOYYaIOUIMMCS COLUAIbHO 3HAYUMBIA ONBIT COTPYAHMYECTBA U
B3alMHOM IIOMOIIIY;

- MHUIMHMPOBAHUE U NOJIEPKKY HCCIEIOBATEIbCKON JEATEIBHOCTH O0yYarouuxcs,
IUIAHUPOBAHWE W BBINOJIHEHUE WHAMBUAYAJIBHBIX W TPYIIOBBIX IPOEKTOB BOCIUTATEIBHON
HaIpPaBJIEHHOCTH.

Pe3ynbpTaThl eMHCTBA y4eOHOM M BOCHUTATEIbHOM JIEATENTbHOCTH OTPaXXEHbI B paszene
paboueil mporpammsl «JIMYHOCTHBIE pe3yNbTaThl U3ydeHUsl yueOHoro npeamMera «buonorus» Ha
YPOBHE CpeZHEro 00I11ero 00pa3oBaHUs.

MECTO YYEBHOI'O ITIPEIMETA «BHOJIOT'US1» B YYEBHOM IIVIAHE

Ha ypoBHe cpennero ooOmiero oOpa3oBanusi «buomorus» sBisieTcss 00s3aTeIbHBIM
y4eOHBIM MPEIMETOM, KOTOPbII BXOJUT B COCTAaB MpeaMeTHOM 001acTu «EcTecTBEeHHOHAYYHbIE
IPEIMETHI».

Cpoxk ocBoenust paboueit mporpammsl: 10-11 kmaccsl, 2 rojga

KonnuecTBo yacoB B yueOHOM IJIaHE HA W3yueHue npeamMera (34 yueOHble HeJenun)

Kracc KomnunuectBo yacoB B Heneno | KoanuecTBo 4acoB B rof
10 xacc 1 34
11 xiacce 1 34
Bcero 68




COJEPKAHUE OBYYEHUA

10 KITIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucreMa OMOJOrH4YecKUX HayK.

MeTobl TO3HAHMS KUBOW MPUPOABI (HAOII0AEHNE, SKCIEPUMEHT, OITMCaHNUEe, U3MEPEHHE,
KJaccuukanus, MOJASITHMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOmuie! u cxeMbl: «MeToIbl TO3HAHUS )KUBON TIPUPOJIBIY.

JlabGopaTopHble U IpaKTHYecKue padoThbl:

[Ipaktuyeckas pabora Ne 1. «Mcmonp3oBaHHME pPA3TUYHBIX METONOB MPH H3YYECHUU
OMOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cuctembl (OnocucTeMbl) Kak NpeaMeT u3ydeHus Ouosnorud. OTIMYHME >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiictBa OumocucteM M HUX pazHooOpaszue. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmuupel 1 cxembl: «OCHOBHBIE NPHU3HAKU KU3HU», «YPOBHU OpPraHU3ALUHU KUBOH
HPUPOIBI».

Ob6opynoBanue: Moaens Moaekyinsl JJHK.

Tema 3. XumMHuYecKHii cocTaB U CTPOEHHE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHE  D3JEMEHThl:  MaKpOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpasbHbIE BEILIECTBA.

@OyHKIMM BOJIBI M MHUHEpAJIbHBIX BELIECTB B KieTke. llogaepxkaHue OCMOTHYECKOIO
OanaHca.

benxu. Cocta u crpoeHue 0enkoB. AMUHOKHUCIIOTBI — MOHOMEpHI OenkoB. He3ameHumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTHYHAs CTPYKTypa). XHUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKIN OEITKOB.

depMmeHTHl — Ouonoruyeckue karanuzatopbel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U J€30KCcHpu0O03a), AHucaxapuibl
(caxapo3a, JlakTo3a) M MoJUcaxapuabl (Kpaxmal, IJIMKOT€H, LeJUIono3a). buomornueckue
(GYHKIIMH YTIIEBO/IOB.

Jiunuapl: Tpurnuuepuasl, Gocomunuasl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pyHkuuu aununoB. CpaBHEHUE YIJIEBOJOB, OEIKOB U JUIHUAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotsl: JIHK 1 PHK. Hykieotuasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[urtonmorusa — Hayka o kierke. Kierounas Teopusi — npumep B3aUMOJECHCTBUS HIEH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEeHHSI KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue IprU3HaKky KJIETOK: 3aMKHYTasi Hapy>KHast
MeMmOpaHa, mosekyinsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oenka.



Tunsl KIETOK: JyKapuoTHyecKas W Mpokapuoruyeckas. OcoOOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrne 3yKapHOTHUECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIHMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IUIACTUIBL. [IpoucXokKaeHue MUTOXOHAPUA W IIJIACTHUL.
Bunapt mitactun. HememOpaHHbie OpraHOUIbI KIICTKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMI0B KIETKH. BritoueHusl.

Snpo — peryasTopHblii neHTp KieTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpauuu:

Iloprpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. lllneiinen, P. Bupxos, x. Yorcon, @.
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacnpeneneHne XHUMHYECKHX JJIEMEHTOB B  HEKHUBOM IMPHUPOIE»,
«PacnpeneneHre XuMHUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuupr 1 cxemsl: «lleproguueckas TabauIa XUMHUYECKHX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKkyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotsl. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3yKapuoTUUeCKOM
KJIeTkn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETK», «Y TIIeBOJbD», «JIunuasn».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, O00OpYyIOBaHUE JUIsl MPOBEICHUS HAOIIOACHMUIA,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHbBIX, KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlaboparopHas pabota Ne 1. «M3yueHue KaTaIUTUYECKOW aKTMBHOCTH (PEpPMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JIaGoparopHas paGora Ne 2. «M3ydyeHue CTpOeHMs KJIETOK PACTE€HHWH, >KUBOTHBIX WU
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OMUCAHUEY.

Tema 4. ZKu3HenessTeIbHOCTD KJIECTKH.

OO6meH BemiecTB, WM MeTabOIM3M. AccuMWIIIMS  (TUIACTUYECKUM OOMEeH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €MHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadosn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIA U rerepoTpodHbIif. Ponb depmeHToB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunte3. CperoBas W TeMHoOBas (a3bl (oTtocuHTe3a. Peaknum doTtocunresa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HH Ha 3emiie. Briusuaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIOIIHNe OakTepuu. 3HAYCHUE XEMOCHUHTE3a I JKM3HU Ha
3emute.

DOHepreTudyeckuidi oOMEH B  KieTke. PacmieruieHne BemecTB, BBIJCICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTanbl sHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakniun wmatpuunoro cunHTe3a. ['enermueckas wundopmanus u JHK. Peamuzamms
TeHeTUYECKON HH(popMaI B KieTke. [ eHeTuuecKuid KoJ U ero CBOMCTBa. TpaHCKpHUIIIIHS —
matpuusblii cuate3 PHK. Tpancnsius — GuocunTe3 Oenka. Dranbl Tpancasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitus BupycoB (. U.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKJIA BUpycoB. bakrepuodaru. boneznu



pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHoeduinTa yeioBeka

(BUY) — Bo3Oymurens CIIMJla. OOpaTHas TpaHCKpHIILUS, peBepTaza M HMHTErpasa.
[TpoduiakTuka pacpocTpaHEeHUs! BUPYCHBIX 3a00JI€BaHUI.
JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupsszes.

Tabmuer u cxembl: «Tumbl  mutanusy, «Metabomusmy, «MUTOXOHAPHUSY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkunonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckwii  Kon», «Bupyce,
«baktrepuodarn», «Ctpoenne u ku3HeHHbId 1wk Bupyca CIIWa, Oakrepuodaray,
«Permmukanus JJTHK».

Ob6opynoBanue: moaenu-anmukanuu «Y asoenue JJHK u tpanckpunuumsy», «bnocunres
oenka», «CTpoeHue KIeTKkn», Mosens cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBHAYAJIbHOE PA3BUTHE OPTraHNU3MOB.

Knerounblii 1Mk, WM KU3HEHHBIM MK kietku. WHTepdasza m muros. Ilpomeccsr,
nporekatomuye B uHTepdaze. Permmkanms — peakius marpuunoro cuHre3a [IHK. Ctpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuoOTHUIl. JMIIOMIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne kierku — muto3. Craguum murosa. Ilpouecchl, mpoucxonsduue Ha pa3HbIX
CTagusaX MUTO3a. BHojornaeckuii CMBICI MATO3A.

[IporpamMmmupyemas rubenb KJISTKH — alonTo3.

@opMbl  pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe u T1oyioBoe. Buasl  Gecronoro
Pa3MHOXKEHUS: JIeJICHHE HAaJBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KJIOHHPOBAaHWE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TosnoBo€ pa3MHOXKEHUE, €TO OTIIMYUSA OT OECIOIOrO.

Meiio3. Craguu meito3a. Ilpoueccsl, npoucxoasiume Ha ctaausx Mmenosa. IloBegenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEN03a.

I'amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JOBBIE kKene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMeTr (CrepmMaTo30H,
AllIeKIIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NnnuBuayanbHoe pa3BuTHEe (OHTOTeHE3). DOMOpHOHANIbHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTUSI y TO3BOHOYHBIX YKUBOTHBIX: JIPOOJIEHUE, TacTpyJsius,
opranorenes. [ToctamOproHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (JIn4nMHO4YHOE). BinsHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOEHUE CEMEHHU, CTaluu
pa3BUTHSL.

JdemoHcTpaumu:

Tabnuie! u cxembl: «DOpMBI pa3MHOKEHUST OPTaHU3MOBY, «/{BOHHOE OIIOJOTBOPEHUE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHue KIETKH
Oaktepuii», «CTpoeHHUE TMONOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIETOUHBINA UK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsmoe u Henpsmoe pa3Butue», «l amerorenes y
MJIEKOMUTAIOIINX U YeNIOBeKa», «OCHOBHBIE CTAJUN OHTOTEHE3AY.

O6opynoBaHue: MHUKPOCKON, MHUKpompenaparbl «CrepMaTo30H/Ibl MIIEKOMUTAIOLIET0Y,
«Siiueknerka wmuekonuTaroumero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moaenb-anrukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBL.

JlabopaTopHble U IPaKTHYeCKHe PadOThI:

JlabopaTtopHas padota Ne 3. «HaOmroenne MuTo3a B KJIETKaX KOHUYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKPOIMpENapaTax.



JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieAcTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHetuku. Mctopust pa3BuUTHs TEHETUKU. Poip LUTOJNIOrMU U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HEeTUKU. BKiiax poccuiickux u 3apyO0eKHBIX YYEHBIX B pa3BUTHE
reHeTuku. Meroabsl TeHeTHKHA (THOPUIOJOTUYECKUM, LHUTOr€HETHUYECKUH, MOJIEKYISIPHO-
reHetuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACIENOBaHUs IPU3HAKOB, YyCTaHOBIeHHble [.  MeHaenem.
MoHorudpuaHOe CKpelrBaHue. 3aKoH eIHHO-00pa3usi THOPUIOB MepBOTO MoKoJeHwus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JlurubpugHoe CKpelMBaHHE. 3aKOH HE3aBUCUMOTO  HACJEIOBaHUS  MPU3HAKOB.
[{uTOoreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHATU3UPYIONIEE CKPEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHs TEHOTUIIA OCOOU.

CuemnnieHHoe HacieoBaHue TIpu3HakoB. Pabora T. MopraHa 1o cuerieHHOMY
Hacje10BaHUIo TeHoB. Hapyllienue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTHUEeCKHEe KapThI.

I'eneTuka nmomna. XpoMOCOMHOE OIpEAEIeHHE 1M0da. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie M reTeporaMeTHbie OpraHu3Mbl. HaciemoBaHue MNPU3HAKOB, CHEIJICHHBIX C
MIOJIOM.

N3menunBocTh. Buabsl M3MEHUMBOCTU: HEHACJCACTBEHHAss M HacleACTBEeHHas. Poib
Cpeapl B HEHACJIEICTBEHHON  HM3MEHYMBOCTH.  XapaKTEepUCTUKA  MOAU(PUKAIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIA psii U BapualnMoOHHAas kpuBas. Hopma peakumu mnpu3Haka.
KonuyecTBeHHbIE M KAueCTBEHHbIE INPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

HacnencrBennasi, niy reHOTUNIMYECKasi, ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUYUBOCTb.
Meiio3 u MoNOBOM mponecc — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTalllOHHAs
M3MEeHYUBOCTh. Kiaccudukamus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluii. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BuesigepHast HacnIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bI T'€HETHUKH YEIOBEKa:
TE€HEATOTHYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYISPHO-
reHetudyeckuid. COBpeMEHHOE OIpeAeNieHHEe TEeHOTUIA: IOJIHOT€HOMHOE CEKBEHHUPOBAHME,
TEHOTHIUPOBaHKUE, B TOM yucie ¢ nomoipio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Ooisie3Hu. ComaTudeckue H TreHepaTuBHbIe MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUS] TeHETHYECKHUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAYECHUE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00/IeBaHUH YeTIOBeKa.

JdemoHcTpaumnu:

IToptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBuiios.

Tabmuie! 1 cxembl: «MOHOTHOPUAHOE CKPEIIUBAHUE U €r0 IIUTOTCHEeTHYeCcKass OCHOBAY,
«3aKOH pacHIeIUICHHSI M €ro I[UTOTeHEeTUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durunOpunnoe ckpeunmBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meio3», «B3auMoaeicTBrE ajuIeNIbHBIX TEHOBY, «I eHeTnyeckne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHumBOoCcTHY», «MoaudukanmoHHas



U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay», «l'eHeTHKa rpymnn KpoBu», «MyTalMoOHHas
WU3MEHUYUBOCTbY.

Ob6opynoBanue: Mojenu-anmuMkanuun «MoHoOruopuaHoe ckpenuBaHue», «HemonHoe
JOMUHUpOBaHUE», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
Mukpornpenapar «J{po3oduna» (Hopma, myrauuu Gopmbl KppUIbEB U OKPACKU Tena), repdapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKTHYecKue padoThl:

JlaboparopHast padota Ne 5. «3yuenue pe3yabTaTOB MOHOTHUOPHIHOTO ¥ JUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHast pabota Ne 6. «3ydeHrne MOAU(PUKAIIMOHHOW U3MEHUNBOCTH, IIOCTPOCHHE
BapHAIlMOHHOTO psia U BapUAILIMOHHOM KPUBOI.

JlaGopatopnass pabora No 7. «AHanmu3 MyTanmuid y Jpo30pmiibl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTtuyeckas padora Ne 2. «CocTaBieHHE U aHATIH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiexkniusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak Hayka v IIpolecc. 3apoxIeHue celeKunu u qomectukanusa. Yuenue H. U.
BaBunoBa 0 LEHTpax MPOUCXOXICHUS W MHOrooOpasus KyJIbTYpHBIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METOJIbI CeleKIIMU. MacCoBBI M MHAUBHAYAIbHBIH OTOOPHI B CENEKIIUU
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoIcTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JMHUK. ['erepo3uc, wnm ruOpugHas cuia.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. OtmanéHHas THOpHau3anus W e€  YCIeXH.
HckyccTBeHHBI MyTareHe3 M IMOJTYYeHHUE MONUIIIONIOB. J[OCTHIKEHHUS CeNeKIMU PAaCcTEeHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kak oTpacib MPOM3BOACTBA. ['€HHAas WH)KEeHepHs. DTalbl CO3/IaHus
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Knerounas wunxkenepus. Kiierounsle
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuil. KiioHnpoBaHue BHICOKOIIPOIYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M 3Tudeckue mnpobiaemsl. MO -
TFeHEeTUYECKU MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanmu:

IToptpetsr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuipl 1 cxembl: kapra «LleHTpBl MPOUCXOXKIAEHUS M MHOT000pa3usi KyJbTYpPHBIX
pactenuit», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHil», «OTnanéHHas
rubpunuzamus», «Paborer akamemmka M. @. HWpanoBay, «llomumionaus», «OOBEKTHI
O6uotexHomorun», «KiaerouHnele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TEepeHOC
TEHOB, XpPOMOCOM.

OO6opynoBaHue: MYJSDKU TUIOJIOB U KOPHEIUIONOB TUKUX (DOPM M KYJIBTYpHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

Okckypceusi «OCHOBHBIE METOJIbI U JIOCTUKEHHS CEJEKIUU PACTeHUN M KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIOIIMOHHASL OMOJIOTHS.

[Ipennochuik BO3HMKHOBEHUSI SBOJIOIMOHHON TEOPHH. DBOJIOIMOHHAS TEOpUS U €€
MECTO B OMOJIOTHU. BiusiHrE YBONIOIIMOHHOM TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CaujerenbcTBa JBOJIONMM. IlalleoHTONOrMYECKHE: ITOCIEIOBATEILHOCTE IOSBIICHUS
BUJIOB B MaJICOHTOJIOTMUYECKON JIETOIHNCH, Tepexoanbie popMbl. buoreorpadudeckue: cxoacTBo
U paznnune GayH u Gpop MaTEPUKOB U OCTPOBOB.



DOMOpHOIOrHYecKrue: CXOACTBA M pa3ivuvs SMOPHOHOB pa3HbIX BUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJIOTUYHBIE, PYAUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomononHass Teopuss Y. JlapBuna. Ilpennoceuiku BO3HUKHOBEHHSI JapBUHU3MA.
JIBIOKyIMe CHJIBI  SBOJIIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIPH
OTPaHUYEHHOCTH PECYpCOB, HEONpenesiéHHas HW3MEHYHBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonnn (CTO) u e€ 0oCHOBHBIE TIOJIOKECHHUS.

Muxkposontonus. [Tonynsanus kak eIuHUIA BU1a U 3BOJIOLUY.

JiBmxymue cuibl ((pakTophl) IBOJIOLMUA BUIOB B Mpupoae. MyTallmOHHBIN Mpolecc U
KOMOWHATHBHAsT HM3MEHUYMBOCTh. [lomynsiuonHble BONHBI W Jpelid reHoB. M3omsamus u
MUTPALIUS.

EcrecTBeHHbI 0TOOp — Hampabisromuil (akTop 3BoOTONHH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  pe3yiabTaT  JBOMIONHMHA.  [Ipumepsl
MPUCTIOCOOICHUI Y OpraHu3MOB. ApoMoph03bl U UANO-aAANTALUH.

Bun u Bupgoo6paszoBanue. Kpurepuum Buaa. OcHOBHbIE (DOpMBI BHI000pa30BaHUS:
reorpaduueckoe, IKOJIOrHuecKoe.

Maxkpoasomtonusi. @opmMbl 3BONIONUH: (QUIIETHYECKas,, TUBEPreHTHAsl, KOHBEpreHTHasl,
napasuiensHas. HeoOpaTuMOCTh SBONIOIHH.

[Ipoucxoxaenue  OT  HecHelUaJIM3UpPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crienuanu3anus. A1anTuBHas pagdausl.

JdemoHcTpaumu:

[Hoprpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapeun, B. O. KoBanesckuii, K. M. Bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuiet u  cxembl: «Pa3BuTue opraHmdeckoro mupa Ha 3emiie», «3apoJbIlIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyLIECTBOBaHHUEY,
«EctectBenHbIit  0TOOp», «MHOroobpasue copToB pacTteHuity, «MHoroo0Opasue mnopos
YKUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas HU3MEHYUBOCTbY, «ApoMop(o3bI»,
«Mnnoanantanmmy», «OO0mas nereHepanusy», «JBwkymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «boprba 3a cymiectBoBaHue», «IIpucrnoco0neHHOCTh
OpraHu3MoBy, «I eorpaduueckoe BU1000pazoBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3IM4YHBIMU THUIIAMU OKpPAcKu, HabOp IJI0/I0B
U ceMmsH, Koiekuus «l[IpuMepsl 3alUTHBIX MPHUCIIOCOOICHUH Y JKMBOTHBIX», MOJEIb
«OCHOBHBIE HaNpaBJIEHUS SBONIONUN», 00bEMHas Mojnenb «CTpoeHue TOJIOBHOTO MO3ra
MIO3BOHOYHBIX.

buoreorpaguueckas kapra Mupa, Koyekuus «@DPoOpMbl COXPaHHOCTH HCKOMAEMBbIX
JKUBOTHBIX M pacTeHWi», Moaenb ammmmkanusa «llepekpéct XxpomMocom», BiIaKHBIE Ipenaparbl
«Pa3Butne Hacekomoro», «Pa3BuTHe IAryHmIKW», MHKporpenapaT «/Ipozodpuna» (HOpMma,
MyTalu (POPMBbI KPBIIBEB U OKPACKU TETA).

JlabGoparopHble U NpaKkTUYecKue padoThbl:

JIaGopatopnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlabopatopHass pabora Ne 2. «Omnucanue mNpPUCTIOCOOJIEHHOCTH OpraHu3Ma u e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE KU3HHU Ha 3emiie.

JloHay4HBIE NIPEICTABICHUS O 3apOXKIECHUU XKU3HU. HaydHble rumoTe3sl BO3HUKHOBEHUS
KU3HM Ha 3emuie: abWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEeHHBIN CHHTE3
OPraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronny. HaganpHbie 3Tamsl Ouonorndeckoit spomtonun. ['unoreza PHK-mupa.



®opmMupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOMIOIMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.

Pazputne xm3Hu Ha 3emie 1o spaM u  nepuodaMm. Karapxei. Apxeickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHUICKUNA, OpPJTOBUKCKHUH,
CUITYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa u €€ Iepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuoibl: MajieoreHOBbI, HEOT€HOBBIN, AaHTPOIIOTE€HOBBIH.

XapakTepucTuKa KiIMMara U IeojIOTHYECKUX MpoleccoB. OCHOBHBIE ATalbl 3BOJIIOLUU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBienwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHue 3BOJIOUUA. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPTraHU3MOB.

OBOJIIOLIMS  YeNlOBEKAa. AHTpPONOJIOTMS Kak Hayka. PasButue mnpencraBieHUd o
IIPOUCXOXKACHNUHN YesloBeKa. MeTo bl 3yueHus: aHTpororese3a. CxoAcTBa U pa3indusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBmwxymme cuibl (dakTopsl) aHTpororeHeza. HacnencTBeHHass HM3MEHYHBOCTh U
ecTecTBeHHbIH 0TOOP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJAMM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeroBEeK yMEIbIil,
Yenosek mnpsmoxoxsamumii, YemoBek HeaHnepranbCkuid, YenoBek pasymublidi. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYIIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpoleouHas (eBpa3uiickas), Herpo-
aBcTpajiouJiHas  (PKBaTOpUaAIbHAsg), MOHIoJouJHAs  (a3uaTrcko-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENIeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabmuie! u cxemsl: «Bo3HukHOBeHHEe CONHEYHON CUCTEMBI», «Pa3BUTHE OPraHMYECKOTO
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupay», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YyeJloBEeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTMYECKUX HAXOJOK
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JT0N», «UenoBeuecke pachb».

Ob6opynoBanne: wmymsku  «l[IpoucxoxnaeHne denoBeka» (OIOCThI aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIK U300pakeHHUs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIMEphl, pyOuia, ckpebia), TeoXpoHoJIorndeckas Tabnuia,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Tpaktuueckas padbora Ne 1. «/3yueHue UCKOMaeMbIX OCTaTKOB PACTEHHUM U KUBOTHBIX B
KOJUICKIUAX».

DKCKypcust «IBOJIOLNS OPraHUYECKOro MHUpa Ha 3emie» (B eCTeCTBEHHO-HAYUYHbBIN HIIN
KpaeBeAUECKU My3€eil).

Tema 3. Opranusmbl 4 OKpY KalLIas cpeaa.

DKoJIOTMSl KaK Hayka. 3aJadyd W pasliedbl d3KOJOTMH. METONbl 3KOJIOTHYEeCKUX
HCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHWsI  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYIIHAs,  I[TOYBEHHAs,
BHYTPHOPTaHU3MEHHAs.

Okonoruveckue ¢akropbl. Knaccudukamus skonornueckux (HakTopoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrEe IKOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.



AbGuoTtnueckue  (GakTopbl:  CBET, TEMIeparypa, BiIaxHOCTb. doTonepunoausm.
[TpucnocoOeHns OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (paKkTOPOB. bruojornyeckme puTMel.

buornueckne dakropel. Buapl OMOTMYECKMX  B3aMMOJEHCTBHH: KOHKYpEeHLus,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aUMO/ICHCTBUI JJIS1 CYIIECTBOBAHUS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKHU nonyasiuud. OCHOBHBIE I0Ka3aTesd IOIMYJISLUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YHCJICHHOCTH HOMYJISALMU U €€ PEeryIsIus.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynwe, 3. I'ekkensb.

Tabmuups! u cxemsl: kapta «lIpupoansie 30HbI 3eMun», «Cpelibl 0OOUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsanun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH IOMYJIALUU
uHy30pun-Typenbkn», «llumessie memnm.

JlaGopaTropHble H IpaKTUYecKue padoThbl:

JlaboparopHast padora Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACTCHHH W3 Pa3HBIX
MeCT OOUTaHUAN.

JIaGoparophas padota Ne 4. «BnusHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIECYCa.

ITpakTryeckas padora Ne 2. «Ilocuér mI0THOCTU NONMYJISILMNA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1miecTBa U 3KOJIOTHYECKHE CHCTEMbI.

CoobmectBo  opraHuzmMoB —  OuoneHo3. CrTpykTypel  OHOLIEHO3a:  BHJOBaf,
POCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunpl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonornyeckue cuctembl (3kocucteMsl). ITonartue o0 skocucremMe M OHOreoleHo3e.
OyHKIMOHANBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHThI, KOHCYMEHTBI, PpEIYICHTHI
KpyroBopot BemecTB M MOTOK 3HEpruu B sKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE ITOKa3aTelM S3KOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHIbl: HPOAYKIMM, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOPETYIISIHS, pa3BuTre. CyKieccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOocHCTeMa XBOHHOTO WIH
IIMPOKOJINCTBEHHOTO JIEca.

AHTpOINOTreHHbIE 3KOCUCTEMBL. ATpPOIKOCHCTEMBI. YpOo3kocucTeMsl. buosnoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak (pakrop yctolduBocTH KocucTeM. CoxpaHeHre OMOIOrnYecKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. 1. Bepnanckoro o ouocdepe. ['panuibl, coctaB u cTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoObeHHOCTH Ouochepbl Kak II00albHONM IKOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTsl BemiecTB W OMOTCOXMMHYECKHE IMKIBI 3JIEMEHTOB (Yriiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbBIE OMOMBI CYIIIH.

UenoseuectBo B Ouochepe 3emun. AHTPOINOTCHHBIE W3MEHEHHUs B Oumocdepe.
['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI.

CocymiectBoBaHMe NpUpOAsl M 4denoBeuecTBa. CoxpaHeHue OmopazHOOOpasusi Kak
OCHOBa ycroiuuBocTH Ouocepsl. OCHOBa pPALMOHANBHOTO YIPABIECHUS MPUPOIHBIMU
pecypcamu ¥ UX UCTIOb30BaHue. JlOCTIKEHMsI OMOJIOTHH ¥ OXpaHa MIPHPO/IHL.

JdemMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackwii.

Tabnuuer u cxemsl: «[lumeBbie nenu», «buoreHo3: coctaB U cTpykTypay, «lIpupoansie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«DKOCUCTEMa IIUPOKOJUCTBEHHOr0 Jiecay, «DKOocUCTeMa XBOHHOro jeca», «buonenos
BooEMay, «ArporeHo3», «lIpuMepHbIE aHTPOTIOTCHHBIE BO3ACHCTBUS Ha TIPUPOAYY,
«BaxkHeiime MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmias



cocTapisitonas ouochepnr», «DakTophl Aerpaganuu mouBy, «IlapaukoBbIi d3hderT», «DakTops!
PaIuoaKTUBHOTO 3arpsi3sHeHus: Onocdeprl», «O0mas cTpykrypa ouocheps», «Pacmnpoctpanenue
)KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopot yriepoga B Ouochepey,
«KpyroBopoT a3ota B mpupoae».

O6opynoBanue: Mojeb-anmukanua — «TunuyHele  OMOIEHO3BI»,  repOapuit
«PacturenpHble  coobOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapuu ¥ KOJUICKIIMM pPACTEHUH U SKUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM dKOJOTMYECKUM IpymiaM oaHoro suaa, Kpacnas kaura Pocculickon
®Denepatyu, U300paXKeHUST OXPAHIEMbIX BUJIOB PACTEHHUM U KUBOTHBIX.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Cormmacao ®I'OC COO, ycraHaBiauBarOTCs TPeOOBaHHS K pe3yibTaTaM OCBOCHHUS OOYYaIOIIMMKCS IMPOTPaMM CpPEIHEro oOIero
00pa3oBaHus: TMYHOCTHBIM, METANPEIMETHBIM U IIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHBI

B crpykType NHMYHOCTHBIX PE3yJIbTATOB OCBOECHUS mpeaMera «buosiorus» BBIACIEHBI CIEAYIOLIIME COCTaBIIAIOIIME: OCO3HAHME
00yJarouMMucs POCCUMCKON TpakJAaHCKOM MJIEHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOONPEIEICHUIO,
HAJIMYUE MOTHBAIMM K OOyYeHHIO OHMOJIOTHH, IEJIECHAINPaBICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHHM JHMYHOCTH HA OCHOBE KIFOYEBBIX
[IEHHOCTEH W MCTOPHYSCKUX TPAIAWMIIMA PA3BUTHsI OMOJOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH JESITeTbHOCTH [IEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMU, MPUCYIIUMHU CHCTEMEe OMOJIOTMYECKOT0 00pa30BaHusl, HATHMUKE YKOJIOTHUYECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTH LEIN U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS MpeaMera «bHonorus» AOCTUTaOTCs B €IUHCTBE y4EOHOW M BOCHUTATENBHOH NEATEIbHOCTH B
COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUUCKUMHU COLUMOKYJIbTYPHBIMU, ICTOPUYECKUMHU U IyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMHU, PUHATHIMU
B OOIIEeCTBE MpPaBHJIAMU M HOPMaMHU MOBEJIEHUS U CIHOCOOCTBYIOT MpOIlecCCaM CaMOIIO3HAHHWS, CAMOBOCIIMTAHUS U CAMOPa3BUTHUSA, Pa3BUTHS
BHYTPEHHEN MO3UIIUU JIUYHOCTH, NATPUOTU3MA, YBAKEHUS K 3aKOHY U MPABOIOPSAAKY, YEJIOBEKY TPyAa U CTaplIeMy MOKOJIEHUIO, B3AUMHOIO
yBa)KeHUsI, 0EPEKHOTO OTHOIICHHUS K KYyJIbTYpHOMY HACJleIUI0 U TPAAUIIUIM MHOTOHAIMOHATBHOTO Haponaa Poccuiickoit deneparuu, npupose
Y OKpYKaKoIleH cpere.

JIM4HOCTHBIE pE3ylbTaThl OCBOEHHUS ydeOHOro mpeamera «bHONOTHS» OTpa)xarOT TOTOBHOCTh W CHOCOOHOCTh OOyUaroluXcs
PYKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW IMO3UIMEH JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OPHUEHTAIIMH, MO3UTHBHBIX BHYTPEHHUX
yOeXAeHH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIUPEHNE KUZHEHHOTO OIbITAa U OMbITA ACSITETFHOCTH
B IPOLIECCE peATU3alMN OCHOBHBIX HAIPABJICHU BOCIIUTATEIBHON IESITENbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OPMUPOBAHHOCTH IPAKJAHCKOM MO3UIIMK 00YUaIOLIErocsl Kak aKkTUBHOI'O M OTBETCTBEHHOT'O UJI€HA POCCUNCKOro OOIIEeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIHHOCTH MPU CO3/IaHUM YIEOHBIX TIPOCKTOB, PEIICHUN YI€OHBIX U TTO3HABATEIbHBIX 3a/1a4,
BBITIOJTHEHUH OMOJIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTH OMPEEAThH COOCTBEHHYIO IMO3HUITUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHSTH €€,

YMEHHE YYUTHIBATh B CBOUX ACHCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aMMOJCUCTBUS IIOJIEH C pa3sHBIMU YOCKICHHIMH,
KYJbTYPHBIMU IEHHOCTSIMUA U COLIMAIBHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHUS YYE€OHBIX, MO3HABATENbHBIX W HCCIIEIOBATEIbCKUX 3aJad,
YBXUTEIHHOTO OTHOIIEHUSI K MHCHHIO OTITIOHEHTOB MPHU 00CYKI€HUHU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHMSA



c(OpMHUPOBAHHOCTh POCCUNCKON TPaskJaHCKON MACHTUYHOCTHU, MATPUOTU3MA, YBAXKEHUSI K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTHU
niepen PoauHom, ropiocty 3a CBOM Kpail, CBOX PonnHy, CBOM S3bIK U KYJIBTYPY, POLUIOE U HACTOSIEE MHOTOHAMOHAJIBHOrO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACJIEIHUI0 M MaMATHUKAM IPHUPOABI, NOCTHXKEHUsAIM Poccun B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIaJl POCCUHUCKHMX YUYEHBIX B CTAHOBJICHME WU pa3BUTHE OWOJOTWMHU, NMOHMMAaHUs 3HAu€HUs OHOJOTUU B
[IO3HAHUU 3aKOHOB ITPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTI'O OOIECTBA;

ujeitHas yoe:x IEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTH 32 €ro CyAb0Yy;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAI[MI0 U MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTHPYICh HA MOpPAJbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEero;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSM, CO3JaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOI'O IPUHATUS LEHHOCTEH CEeMEWHOH JKU3HU B
COOTBETCTBUU C TPAIULHUIMU HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX
OTHOIICHU;

ITOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3ACHCTBUS JKUBOU NMPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CAMOBBIPa)KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMJIEHUE NPOSBIIATH KA4eCTBAa TBOPUECKON TIMYHOCTH;

S) puznyeckoro BocnuTaHus, POPMUPOBAHUSA KYJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0JIArONOTYYHs:

MMOHMMAaHNE U pealin3alus 30pOBOro u 6e3omacHoro o0pasa *KHU3HU (3J0pOBOE MUTAHUE, COOJIIO/IEHNE TUTUEHNYECKUX TPaBUI U HOPM,
cOaJaHCUPOBAHHBIN PEXUM 3aHATHH M OTAbIXA, PEryisipHas (u3nyecKkas akTHUBHOCTb), OEpEXHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3]I0POBBIO;

MIOHMMaHKE IIEHHOCTHU MPAaBUJI WHAMBUIYATbHOTO U KOJUIEKTUBHOI'O 0€30MaCHOTO MOBEACHHS B CUTYAIUSIX, YTPOXKAIOIUX 370POBBIO U
JKU3HHU JTIOCH;

OCO3HaHME MOCIECTBUIA U HEMIPUATHUS BPEIHBIX NPUBbIUEK (YIOTPEOIEHHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEHHs);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0T00HE;

TOTOBHOCTb K aKTUBHOMW JIEATEIHHOCTH TEXHOJIOTMUYECKON U COIMAIIbHON HANpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATH
Y CaMOCTOSITEIILHO BBINIOJIHATD TaKYIO JIE€ATEIbHOCTD;

MHTEpEC K paziu4HbIM chepam npodeccuoHaNbHON NeSTENIbHOCTH, YMEHHUE COBEpIaTh OCO3HAHHBIA BhIOOp Oyayiieil npodeccun u
peaan30BbIBATh COOCTBEHHBIEC )KU3HEHHBIE IJIaHBbI;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUH BCel )KU3HU;



7) 3K0JI0ru4ecKOro BOCIMTAHMSI:

HKOJIOTHYECKH 11eNIeCO00pa3HOe OTHOMICHUE K MPHPOJIE KaK UICTOUHUKY KH3HHU Ha 3eMiie, OCHOBE €€ CyIeCTBOBAHUS;

IIOBBIIIEHUE YPOBHS SKOJIOTMYECKOM KyJIbTYpbl: NPHOOpETEHHE OIbITAa IUIAHUPOBAHUSA IIOCTYIKOB M OLIEHKM HX BO3MOXHBIX
NOCJIEACTBUM JUIsl OKPYKAIOLIEH Cpeabl;

0CO3HaHME ITI00AILHOrO XapaKTepa 3KOJIOIMYECKUX Ipo0iIeM U IyTel UX peLIeHus;

CIOCOOHOCTh MCIIONIb30BaTh MPHOOpETaeMble MPU H3YyYCHWHM OMOJIOTMU 3HAHWS U YMEHHS NpPU PEUICHHH NpoOseM, CBSI3aHHBIX C
paLMOHATIBHBIM IIPUPOJIONIOIb30BaHUEM (COOJIIOJCHUE MpaBWJl IOBEIEHUS B IPHUPOJE, HANpaBIECHHBIX HAa COXPAaHEHHE paBHOBECUS B
IKOCHCTEMAX, OXpaHy BHJIOB, SKOCUCTEM, Onochepsi);

aKTUBHOE HENpPUATHE AEUCTBHUM, NMPUHOCIIIUX BpPEI OKpPY’Kalolled NPUPOIHON cpesie, yMEHHE IPOrHO3UpOBaTh HEOIAaronpuUsTHbIE
HKOJIOTMYECKUE TIOCIIEACTBUS IPEANPUHUMAEMbIX JEHCTBUI U NIPEIOTBPALLATh UX;

HaJINYME Pa3BUTOrO HKOJOTMUECKOTO MBIIUIEHUS, SKOJOIMUECKONW KYJIbTYpBl, ONbITa JESATEIbHOCTH 3KOJOIMYECKONW HAIpPaBIEHHOCTH,
YMEHHMSI pyKOBOJICTBOBAThCS UMHU B I03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIBHOM MPAKTUKE, FTOTOBHOCTU K yYacTHIO B MPAKTUYECKON
JEeSITeIbHOCTH SKOJIOTUYECKOM HAalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTE MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH M OOIIECTBEHHON IpPAaKTHKH,
OCHOBAHHOTO Ha JINAJIOTe KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIETYPHOM MHPE;

COBEPILLIECHCTBOBAHHE S3bIKOBON M YUTATEJILCKOM KyJIbTYphl KaK CPeJICTBA B3aMMOACHCTBUS MEXKAY JIFOJbMH U IIO3HAHUS MUPA;

MOHUMAaHKe Crienu(UKN OMOJIOTHY KaK HAyKH, OCO3HAHUS €€ PO B (POPMUPOBAHUH PATMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUN
LIEJIOCTHOTO TPEJCTaBICHUsI 00 OKpY)KalolleM MHpe KaK O €AWHCTBE MPHUPOJbI, 4YeJOBeKa M OOIIecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO paBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OWOJIOTHUM [UIS COBPEMEHHOW IMBWIM3AIMM: OOECHEeYeHHs HOBOTO YPOBHS pa3BUTHS MEAMILIMHBI,
CO3/1aHME€ NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pellaTh PecypcHble MpOOJIeMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTEeW BHIXOAA U3
r7100aIbHBIX 3KOJOIMYECKHX MpoOsieM M olecreyeHus Mepexoia K YCTOHYHMBOMY pa3BUTHIO, PAllMOHATIBHOMY HCIIOJIB30BAaHUIO MPHPOIHBIX
pecypcoB U (hOpPMHUPOBAHHUIO HOBBIX CTAaHIAAPTOB JKU3HH;

3aWHTEPECOBAHHOCTh B IIOJYYEHHM OHOJOTMYECKMX 3HAHUM B IENIX MOBbIMIEHUS OOImeld KyJIbTypbl, €CT€CTBEHHO-HAY4HOI
rPaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKIIMOHAJIbHON I'PaMOTHOCTH 00yJaromuxcs, popMUpyeMoil pu U3y4eHUH OUOJIOTUH;

MOHMMaHHE CYIIIHOCTU METOJI0B MO3HAHUS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble 3HAHUS
JUIS aHaJIM3a U OOBSICHEHUS SIBJIEHUIN OKPYKAIOIIEro MUPa U MPOUCXOIAIINX B HEM U3MEHEHHH, yMEeHHE JieaTh 000CHOBAHHBIE 3aKIIOYEHUSI Ha
OCHOBE Hay4YHbIX (DAKTOB M UMEIOIIUXCS JJAHHBIX C LENbIO MOJyYeHHS JJOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSATEIBHO HCII0JIb30BATh OMOJIOTMUECKHE 3HAHUS JUIsl peIlIeHUs TPOOJIEM B PeaNbHBIX )KM3HEHHBIX CUTYALIMSIX;

OCO3HAaHHE IEHHOCTUM HAay4YHOH JESITEIbHOCTH, TOTOBHOCTb OCYIIECTBIATH IPOEKTHYI0 M MCCIEA0BATENbCKYIO JEATEIbHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEPHIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHMHA MO
OHMOJIOTUHM B COOTBETCTBUHU C )KM3HEHHBIMU TOTPEOHOCTSIMH.



METAINIPEJMETHBIE PE3YJIbTATHI

MerarnpeaMeTHbIe pe3yabTaThl OCBOCHHS Y4eOHOro mpeamera «bHoiaorus» BKIIOYAI0T: 3HAYUMbIE 17151 (GOPMUPOBAHHST MUPOBO33PEHHS
00ydJaronumxcsi MEKIUCIHUIUIMHAPHBIE (MEXIPEAMETHBIC) OOIICHAYYHBIE TOHSTHS, OTPAKAIOIIME IETOCTHOCTh HAyYHOW KapTHHBI MHpa U
cnenuuKy METOJOB MO3HAHUS, UCTIOIh3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SIBJICHUE, MPOLIECC, CUCTEMa, HAy4HbIN (aKT,
MIPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIECIOBaHUE, HAOIIOJCHUE, U3MEpPEHNE, DKCIIEPUMEHT U JIPYTHX), YHHUBEPCAIbHBIC
yueOHbIe JieiicTBUS (T03HABATEIbHBIC, KOMMYHUKATHBHBIE, PETYISTUBHBIE), o0ecTieunBaromue GopMupoBanue pyHKIIMOHAIBHON IPaMOTHOCTH
U COIMAIbHOM KOMIIETEHIIMH OOYYaroIIMXCsl, CIIOCOOHOCTh OOYYArOIIMXCS  HCIOJb30BaThb  OCBOCHHBIC  MEXIUCIUILIMHAPHBIC,
MHpOB033p€quCKHC 3HAHUS U YHI/IBepCEL]H)HI)Ie y‘~I€6HI)I€ HCﬁCTBHﬂ B HO3H8,B21TCJIBHOI>1 nu COHI/IaHLHOﬁ HpaKTI/IKG.

MeTtanpeameTHble pe3yiabTaThl OCBOSHHS MPOTrPaMMbl CPETHEro 00IIero 00pa30BaHUs OTPAXKAIOT:

OBJajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENTLHO (POPMYITUPOBATEH M AKTYAITH3UPOBAThH POOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIIOJIh30BaTh MPH OCBOCHHMH 3HAHWK MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIM3a, CHHTE3a, CPAaBHCHHMSI, KilacCU(HUKAIIIU, 0000IICHU),
paCKpI)IBaTI) CMBICJI 6I/IOJIOFI/I‘~I€CKI/IX HOH?ITI/Iﬁ (BBI[[GHﬂTB nux XapaKTepHI)IC HpI/I3HaKI/I, yCTaHaBJII/IBaTI) CBsA3U C I[pyrI/IMI/I HOH?ITI/ISIMI/I);

OTIpEeAENATh LU JEATENIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU UX JIOCTHXKEHUS, COOTHOCUTH PE3yJbTaThbl AESITEILHOCTH C
IIOCTaBJICHHBIMHU LICJISIMU,

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SBJICHHM KUBOM MPUPOIBL;

CTpOI/ITB JIOTUYCCKUEC paCCY)KI[eHI/ISI (I/IHIIYKTI/IBHI)IC, )IGI[YKTI/IBHBIG, 110 aHaJIOFI/II/I), BBISABJISATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpe‘-II/H[ B
paccMaTpUBaeMBIX SBICHHSX, (POPMYIUPOBATH BHIBOJBI M 3aKITIOUCHHUS;

HpI/IMeHSITI) CXEMHO-MOJICIIBHBIC Cp@I[CTBa JJISA HpeI[CTaBJ'IeHI/ISI CYIHGCTBGHHI)IX CB$I3€I>1 nu OTHOHISHI/Iﬁ B H3y‘-IElGMI:IX 6I/IOJ'IOFI/I‘I€CKI/IX
00BEeKTax, a TAaKXKe MPOTUBOPEUUH Pa3HOTO POJIA, BHISIBICHHBIX B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabathIBaTh IJIaH pelIeHHs] TPOOIEMBbI C YIETOM aHAIM3a UMEIOLINXCS MaTepUaIbHbIX U HEMaTEPUAIBbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM, OLIEHUBATh PUCKU MOCIIECTBUN I€ATEITbHOCTH;

KOOPJIMHHUPOBATh U BBIOJIHATH PA0OTY B YCIOBUSAX PEaIbHOT0, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJECHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE IeHCTBHA:

BIIa/ICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATENbCKOW W TPOEKTHOM JEeSTeNbHOCTH, HaBBIKAMH pa3pellieHus MpoOlieM, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITeJ'H)HOMy HOI/ICKy METOOOB pemeHHs{ HpaKTI/IquKI/IX 3aaad, HpI/IMeHeHI/IIO pa?,J'II/I'-IHI)IX METOJ0B ITO3HAHUA,

WCIOJIb30BaTh PA3IUYHbBIE BUJIBI ACITEILHOCTH IO MOJYYCHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIlH, IPe0Opa30BaHUIO M IPUMEHEHHUIO
B y‘-Ie6HI)IX CHTyaHI/IHX, B TOM YHUCJIC HpI/I CO3JaHun yqe6Hf,1x 1 COIMUAJIBbHBIX HpOeKTOB;

(hopMUPOBATh HAYYHBIH TUIT MBIIIUICHUS, BIaIeTh HAYYHOU TEPMUHOJIOTHEH, KITFOUYEBBIMU MOHITHSIMHA ¥ METO/IaMU;

CTaBUTH U (OpMyTHPOBATH COOCTBEHHBIC 3a/1aUl B 00Pa30BaTEIIHbHON MEATEILHOCTH M )KU3HEHHBIX CUTYAIHsX;



BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBA3M M aKTyaJM3UPOBaTh 3a/ady, BbIIBUIATh T'MIIOTE3Y €€ pEIIEeHUs,, HAXOAUTh apryMEHThI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh IapaMEeTPbl U KPUTEPUU PEILICHUS;

aHAJM3UPOBATh IOJIyYCHHbIE B XOJE PEIICHUs 3aJaud pe3ysbTaThl, KPUTUYECKH OLICHWBAaThb MX JOCTOBEPHOCTb, IPOTHO3MPOBATH
M3MEHEHHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLCHUBATh IPUOOPETEHHBIH OIBIT;

OCYILECTBIISTH LI€JICHAIIPABIICHHBII IMOMCK MEPEHOCA CPECTB U CIIOCOO0B ACHCTBUS B MPO(ECCHOHANBHYIO CpPELy;

YMETb IIEpEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTHUECKYIO0 00IaCTH )KU3HEAESTEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUI'aTh HOBBIE MJEW, Ipe/ylaraTb OPUTMHAJIbHBIE IIOAXOJbl M PELICHUs, CTaBUTh HPOOJIEMbl W 3aJadyd, IOIYCKAIOIIHUe
albTEpHATUBHBIC PELLICHUS.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IUYHBIX MCTOYHHKAX HMHPOpPMAaIuU (TEKCTe Yy4eOHOro MocoOMs, HAyYHO-TIOMYJISIPHOW JIMTEpaType,
OMOJIOTMYECKHX CIIOBApSAX U CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHaIM31UpoBaTh HH(POPMALIUIO Pa3IMYHBIX BUJIOB U
(dbopM npeacTaBleHUs, KpUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUYNBOCTD;

(GbopMyIMpOBAThH 3alPOCHl U MPUMEHSATh PA3JIMYHbIE METOB! IPU MOUCKE U O0TOOpe OHosIorMyeckor MHpOpMalnuu, HeOOXOAUMOM IS
BBITNIOJIHEHMS YU€OHBIX 3ajay;

IpUOOpeTaTh ONBIT MCIOJIb30BaHUS MH()OPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOIMH, COBEPILIEHCTBOBATh KYJBTYPY AaKTHBHOIO
MCIIOJIb30BaHUs PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpAaTh ONTHUMAJIbHYI (OpMy NpeAcTaBieHHs Ouojoruuecko HHpopmanuu (cxembl, rpaduku, TUarpaMMsl,
Ta0JINLIbI, PUCYHKU U APYTOE);

UCIOJb30BaTh HAyyHBIH S3BIK B KauecTBE CpeACTBa MNpH paboTe ¢ Ouosornyeckoil mHpopmanuel: NPUMEHATh XUMHYECKHE,
¢usnyeckue U MaTeMaTH4YeCKUe 3HaKUM U CUMBOJIBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKJIATYpy, UCIIOJIb30BaTh U MPEeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJINYECKUE CPEACTBA HAIJIAIHOCTH;

BJIa/IETh HAaBbIKAMU PACIlO3HABAHUS U 3aIMTH HHPOpMAaLUK, HH()OPMALIMOHHON 0€301aCHOCTH JIMYHOCTH.

OByagenne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBHAIMMU:

1) oO1menme:

OCYIIECTBIATH KOMMYHUKALIMU BO BCEX c(epax >KU3HU, aKTUBHO y4acTBOBaTh B JAMAJOre WM JUCKYCCHUU IO CYIIECTBY 0OCYXJIaeMOi
TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBaTh CY)KJIEHUS OTHOCHUTEIHHO BBHIMOJIHEHMS Mpe/jlaraeMoi 3ajJaud, yYUTHIBATH UHTEPECHl U
COIIACOBAHHOCTH MO3ULIUI APYTUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEeACTBa OOIIEHMS, MMOHMUMAaTh 3HAUYEHHWE COLMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS
KOH(JIMKTHBIX CUTYAIMH, yMETh CMAT4aTh KOHMIUKTH U BECTH I1€PETOBOPHI;

BJIQ/IETh PA3JIMYHBIMU crioco0aMu OOIIEHMS] UM B3aUMOJIEHCTBUS, MOHUMAaThb HaMEPEHUs APYTUX JIOJEH, MPOSBIATh YBaXKHUTEIbHOE
OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU opme (popMyTupoBaTh CBOM BO3PaXKEHHUS,;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.



2) coBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMAaTh W HCIOJB30BAaTh MPEUMYIIECTBA KOMAHAHOM W WHAMBHIYalTbHOH pabOThI MpPHU pEHICHUH OHOJOTMYECKOW MPOOIIEMBI,
000CHOBBIBaTh HEOOXOJUMOCTh IPUMEHEHMSI IPYIIIOBBIX (POPM B3auMoIeHCTBUS IPU PELIEHNU Y4eOHOH 3a1a4H;

BBIOMPATh TEMAaTUKY U METOJIbI COBMECTHBIX JICHCTBUI C Y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaX/I0T0 WieHA KOJUIEKTUBA,;

IIPUHUMATH LN COBMECTHOM IEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHHUPOBATh NEHCTBUSA 1O €€ JNOCTH)KEHUIO: COCTABIIATH IUIAH
JeMCTBUH, pacripesieNaTh PoJid C yU€TOM MHEHUN Y4aCTHHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJ[a M KAXJIOT0 YYaCTHUKA KOMaH bl B OOIIMI pe3ysbTaT 110 pa3padoTaHHbIM KPUTEPUSIM;

IIpeAJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJEH C ITO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATErMUECKOE IOBEJEHHE B PA3JIMYHBIX CHUTyallUsAX, MPOSBIATh TBOPYECTBO U BOOOpakeHUe, ObITh
MHUIUATUBHBIM.

OByajeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1eCTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBISABICHUS IPOOJIEM U MX PELICHUS B )KU3HEHHBIX U YYEOHBIX CUTYaLlUsX;

BBIOMPATh HA OCHOBE OMOJIOTHUYECKUX 3HAHUI LIEJIEBhIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBHSAX M MOCTYNKAX IO OTHOILICHHIO K
JKUBOM NPUPOJE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPY>KAIOILUX;

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATEJIbHYIO JESATEIBHOCTb, BBIABIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBaTH COOCTBEHHBIE
3a7jaud B 00pa30BaTeIbHON IEATEIbHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEJIbHO COCTABJISITh IIJIaH pEIIeHHUs MNpoOJieMbl € Y4ETOM MMEIOIIUXCS PECcypcoB, COOCTBEHHBIX BO3MOXKHOCTEM U
MPEAIIOYTEHU;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paciMpsATh paMKU y4eOHOT0 peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JIeJ1aTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH SPYAMIIMHM B Pa3HbIX OONACTAX 3HAHWUN, MOCTOSHHO MOBBIIIATH CBOM
00pa30BaTeNbHBINA U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIaJIETh HaBBIKAMU [103HABATEIbHONW peQIIEKCUM KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUH M MBICIUTEIBHBIX MPOLECCOB, HX
pe3yJbTaTOB U OCHOBAHUMN, UCIIOJIB30BaTh MPUEMBI pehICKCHH [T OLIEHKU CUTYallld, BBIOOPAa BEPHOTO pEIlIeHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHMS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YNbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOs U IPYTrHUX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YIIbTATOB JIEATEIIBHOCTH;



MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;
pa3BUBaATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIUH JPYroro YeJIoBeKa.

IHNPEAMETHBIE PE3YJIbTATbBI

[Ipenmertnsie pe3ynbTarhl ocBoeHus mporpammbl COO mo Ouonoruu Ha 6a30BOM ypOBHE BKIIIOUAIOT crienuduyeckue Uit y4eOHOTro
npeamera «buosorus» HaydHble 3HAHMS, YMEHHsS U CIIOCOOBI NEHCTBUIN 1O OCBOEHUIO, MHTEPIPETALUN U MPeoOpa30BaHUIO 3HAHHMM, BHUJIbI
JESATEIIbHOCTH 10 IOJYYEHUIO0 HOBOTO 3HAHMS M NIPUMEHEHMIO 3HAHUHM B Pa3JIMYHBIX YYEOHBIX CUTYyallUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX
CUTYallUsX, CBA3aHHBIX ¢ Onosnorueil. B mporpamme npeaMeTHble pe3ynbTaThl IPEACTABICHBI 110 roJaM 00yueHHs..

[IpenmMeTHBIE pe3ynbTaThl OCBOECHUS yueOHOro npenmera «buonorus» ¢ 10 knacce oTpaxaror:

c(OPMHUPOBAHHOCTh 3HAHMW O MecTe M POJM OHOJIOrMH B CHUCTEME HAy4YHOIO 3HAHMS E€CTECTBEHHBIX HayK, B (OpPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa M HAyYHOTO MHPOBO33PEHUS, O BKIJIAZC POCCHICKHUX M 3apyOekKHBIX yUEHBIX-OMOJIOTOB B
pasBuTHE OMOJIOTUH, (PYHKIIMOHAIBHOW I'PaMOTHOCTH YesIOBeKa JUls PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBAaTh COJECpPKAHNE OMOJIOTUYECKUX TEPMHHOB U TOHSTHIA: KU3Hb, KJIETKA, OPTaHU3M, MeTaboim3M (0OMEH BEIIeCTB U
IpEBpallleHUe SHEpruH), roMeocTa3 (CaMOperyisiius), ypoBHEBas OpPraHMU3aLUs *KUBBIX CHCTEM, CAMOBOCHPOM3BEACHUE (PEHpOAYKIUs),
HACJIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHUE M3J1arath OMOJIOrHYecKre TEOpHM (KJIETOYHAsi, XpOMOCOMHAs, MyTallMOHHAsA, LIEHTpaJlbHasl 0rMa MOJEKYJSpHOM Ouoorun),
3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 LeHTpaXx MHOTooOpa3usi U IPOUCXOXKAECHUS KylIbTYpHbIX pacteHuil H. 1.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIaJETh METOJIaMU HAyYHOIO MO3HAaHUS B OWOJIOrMM: HAOJIOJIEHHWE U OMHMCAHME >KMBBIX CHCTEM, INPOILIECCOB U SBIICHUH,
OpraHu3aisi ¥ NpOBEJCHHE OMOJIOrMYECKOro HKCIEPUMEHTA, BBIJBM)KEHUE TUIOTE3bl, BBIIBICHUE 3aBUCHMOCTH MEXIY MCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHUE IMOJIyUEHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYUHBIX MOHSTHUN, TEOPUN M 3aKOHOB, YMEHHUE J€JIaTh BBIBOJABI Ha
OCHOBAHUU IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJCISATh CYLIECTBEHHBIC IIPU3HAKH BUPYCOB, KIETOK IPOKAPUOT M JYKAPUOT, OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, OCOOEHHOCTHU MPOIIECCOB: OOMEHA BEIIECTB M NMPEBPAIEHUs SHEPTUU B KIIETKE, (POTOCHHTE3a, INIACTHYECKOTO U YHEPT€TUUECKOTO
o0MeHa, XeMOCHHTE3a, MUT03a, MEH03a, OIJIOIOTBOPEHMSI, PA3MHOKEHUS1, MH/IMBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOIeHE3);

YMEHHUE IMPHUMEHATh IMOJyYeHHbIC 3HAHUS A OOBACHEHMS OMOJIOTMYECKHUX IPOLECCOB M SIBJICHUM, AN NPUHATUS MPAKTHUYECKUX
peleHnit B MOBCEJHEBHOW KHU3HU C LENbl0 oOecreueHus: 0e30MacHOCTH CBOETO 3/I0POBbS U 370POBbSI OKPYXAIOMIMX JIIOJIEeH, COOI0IeHUs
HOPM T'pPaMOTHOTO TOBEACHHUSI B OKpY)Kalolled MpUPOAHOI cpele, MOHUMaHWe HEOOXOJMMOCTH HMCIIOJIb30BAaHUS JOCTHXKEHUI COBpPEMEHHOMN
O1OJ0TUN ¥ OMOTEXHOJIOTHH 1711 palliOHAILHOTO MPUPOOII0JIb30BAHNUS;

YMEHHE pellaTh 3JeMEeHTapHbIe TeHETHUECKUE 3314l Ha MOHO- U IUTHOPUIHOE CKPEMBAaHUE, CLIEIUIEHHOE HAaceI0BaHUe, COCTABIIATh
CXEeMbI MOHOTUOPHIHOTO CKPEUIMBaHUS IJIsl IPEICKa3aHNs HAaclIeI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH Ja0OpaTOpHble M TMpaKTHUYeCKue padoThl, cOOMI0AAaTh MpaBWiIa HpU paboTe ¢ y4yeOHbIM U JIAOOPAaTOPHBIM
00opyoBaHUEM;



YMEHUE KPUTUYECKHU OLIEHUBATh U MHTEPIPETUPOBATh MH(OPMAIMIO OMOJOIHMYECKOro COJEpXaHMs, BKIHOYAIOLIYIO IICEBJIOHAYYHBIE
3HAHUS U3 PA3TUYHBIX UCTOYHHUKOB (CpPEICTBA MAaCCOBOW MH(POPMALIMH, HAYIHO-TIONYJISIPHBIE MaTE€PHUaIbl), STUYECKUE aCIIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTMH, MEAULIMHE, OMOTEXHOIOTUH;

YMEHHUE CO03/1aBaTh COOCTBEHHBIC IMMCHBMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mas OMOJIOTHYECKYI0 HH(POPMALUIO M3 HECKOIbKUX
UCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh OHATUIHBIN annapaT OMOJIOTHH.

[IpenmeTtHbIe pe3ynbTaThl 0OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce OTpaxaror:

Cc(OPMHUPOBAHHOCTh 3HAHMW O MecTe M POJM OHOJIOrMH B CHUCTEME HAy4YHOIO 3HAHMS E€CTECTBEHHBIX HayK, B (OPMHPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHHBI MUpPA M HAyYHOTO MHPOBO33PEHHs, O BKIIA/Ie POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B
pasBuTHE OMOIOTNH, (PYHKIMOHAIBHOW IPaMOTHOCTH Y€JIOBEKA JUIsl peLICHHs] dKU3HEHHBIX 3a/ay;

YMEHHE PacKpbIBaTh COACpKaHWE OMOJOTMYECKHUX TEPMHHOB WM TOHSTHIA: BHUJ, MOMYJALHNS, TeHOMOH I, YBOJIOIMS, JABIKYIIHE CHIIBI
((axTopel) HBOMIOLMM, NPUCIOCOOIIEHHOCTh OPraHU3MOB, BHJI000pa30BaHME, SKOJIOTHYECKHE (AKTOPbl, SKOCHCTEMa, IPOIYLCHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IENH MUTaH!s, YKOJIOrHYecKas MupaMua, OnoreomneHos, onocgepa;

yMEHHUE u3jaraTb OHOIOrHYeckue Teopuu (3BoironoHHass Teopus Y. JlapBUHA, CHHTETHYECKas TEOpHUs 3BOJIOLMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apozsimeBoro cxoacTBa K. M. bapa, uepenoBanus rinaBHbIX HarnpaBieHui u mytei sBomonnn A. H. CeBepiioBa, yueHus o
6uochepe B. U. BepHasckoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJETh METOJaMH HAy4YHOTO IO3HAHHWS B OMOJIOTMHU: HAOJIOJCHHWE M ONMCAHHWE >KUBBIX CHCTEM, MPOIECCOB M SIBJICHHH,
OpraHu3anysi ¥ NpOBEJCHHE OMOJIOrMYECKOro SKCIEPUMEHTA, BBIJBM)KEHUE TUIIOTE3bl, BBIIBIEHHE 3aBUCHUMOCTH MEXJY MCCIETyeMbIMU
BEJIMYMHAMH, OOBSICHEHUE TOJTYYEHHBIX PE3YyJIbTAaTOB, MCMOJIb30BAHHBIX HAYYHBIX IMOHSATHHA, TEOPHHA M 3aKOHOB, YMEHHE JI€IaTh BHIBOJBI Ha
OCHOBAHMH NOJYYEHHBIX PE3yIbTAaTOB;

YMEHHUE BBICIATH CYIIECTBEHHBIE MPHU3HAKH CTPOCHUSI OMOJOTMYECKMX OOBEKTOB: BHJIOB, IMOIYISLUN, MPOAYIIEHTOB, KOHCYMEHTOB,
pelIyLIeHTOB, OHOreoleHO30B M 3KOCHUCTEM, OCOOCHHOCTH HPOIECCOB: HACIEACTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa,
BU000pa30BaHus, MPHUCIOCOOICHHOCTH OPTaHU3MOB, JECWCTBHUS JKOJIOTMYECKHX (AaKTOPOB HA OPraHM3MBI, MEPEHOCa BEIIECTB W TOTOKA
SHEPIUU B SKOCUCTEMAX, AaHTPOIOT€HHBIX U3MEHEHHH B HKOCHCTEMAaxX CBOEH MECTHOCTH, KPyTrOBOPOTA BEIIECTB U OMOT€OXMMHUYECKHX LIUKIIOB
B Onocdepe;

YMEHHUE IMPHUMEHATh IMOJydYeHHbIE 3HAHUS A OOBACHEHMsS OMOJIOTMYECKMX IPOLECCOB M SBICHMH, JUISI MPUHATHUS MPAKTHYECKUX
pelIeHnit B TIOBCEIHEBHOW XKM3HM C LENbI0 oOecTiedyeHnss OE€30MacHOCTH CBOETO 3J0POBBSl M 3[JOPOBbS OKPYXKAIOIIUX JIFO/IEH, COOITIOIEeHUs
HOPM TI'pPaMOTHOTO TOBEACHUS B OKPY)Karolled NMpUpOAHOI cpele, MOHUMaHWe HEOOXOJMMOCTH HMCIIOJIb30BAaHUs JOCTHIKEHHM COBpEeMEHHOU
OHMOJIOTHY 7Sl PAIIHOHATIBHOTO TIPUPOIOTIONH30BAHUS;

YMEHHUE pelaTh 3JeMEHTapHble OMOJIOTHYECKUE 3aJaud, COCTaBJIATh CXEMBbl MEPEHOCa BEIIECTB M JHEPrMU B HKOCHUCTeMax (1enu
MIUTaHUS);

YMEHHUE BBINOJHATH Ja0OpaToOpHble M TMpaKTUUYeCKue paboThl, cOOII0AAaTh MpaBWiIa HpU paboTe ¢ y4yeOHbIM U JIAOOPaTOPHBIM
00opyoBaHUEM;



yMEHHE KPUTHYECKH OLEHHBATh M MHTEPIPETHPOBATh MHPOPMAIHMIO OHOJOTMYECKOTO COJCPIKAHMS, BKIIOYAIONIYIO IICEBJIOHAYYHBIC
3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpeIcTBAa MAaccoBOW HH(OpMAaIM, HAayYHO-TOMYISIPHBIC MaTepHalibl), pacCMaTpPHBaTh TIJI00AIbHBIC
9KOJIOTHYECKUE MTPOOIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3HIIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IMHCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mas OMOIOrHMYecKyl0 HH()OPMAIUI0 M3 HECKOJIbKUX
HCTOYHHUKOB, TPAMOTHO MCIIOJIb30BaTh OHATUHHBINA anmapaTt OHOIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne H KosnyecTBo yacoB JIeKTPOHHbIE OcCHOBHbIE BH/IBI 1€ATEILHOCTH 00yYaKOIIHXCS JesiTeTbHOCTh YYHTEJIS ¢
AMMEHOBAHNE Kountpo | Mpakru | (uuppoBbie) y4€ToM nporpamMmmabl
Pa3aesioB H TEM
n/ NPOrpaMMBI Bcero | JbHBIE yecKHne 06pa30BaTeJ1beIe BOCIIUTAHUSA IIKOJIbI
I pa6oTsl | padoThl | PeCypCHI
PackpbIBaTh Co/lepyKaHUE TEPMHUHOB M TIOHSATHIL: -yCTaHOBJICHUE
Hay4YHOE MHUPOBO33pEHHE, Hay4YHas KApTHHA MUDPA, JIOBEPUTEIbHBIX OTHOILICHHUI
Hay4YHBII METO/I, THIIOTE3a, TEOPHsI, METO/IbI MEKIY
HCCIIC/IOBAHUSL. HearorHuecKuM
bubnmorexa [IOK | XapakrepuzoBarh OHOJIOTHIO KaK HayKy, €€ MECTO H paboOTHUKOM U
https://m.eds00.ru/7 | poas cpeau APYrux €CTECTBEHHBIX HAYK. 00yJarOIIUMHCH,
f41c292 [lepeuuncnare pas3nenbl OMOJOTUU B COOTBETCTBUE C CIOCOOCTBYIOIIMX
POUI (10 xmace) 00BEeKTaMU U3yUYCHHS. MTO3UTHBHOMY BOCTIPUSTHIO
https://resh.edu.ru/s | Ha3siBaTh BaskHEHIIIHE OTPACITIH OHOIOTHUCCKUAX 00yJarOIUMHUCS
ubject/5/10/ 3HaHWi U 33124y, crosume nepen ouonorunenn XXI B. TpeboBaHuil U MPOCHO
1 Buonorus kax 5 05 MDBIII(10 Kna§c) PackpbiBaTh copepxkaHue TEPMUHOB U OHSITHIA: MEJaroru4eckoro
HayKa ' https://uchebnik.mo | Hay4HOe MHPOBO33peHHE, HAyIHAS KAPTHHA MHPA, paboTHHKa,
s.ru/catalogue?alias | HayuHbIit METO, THIIOTE3a, TEOPHSI, METO/IbI NPUBIICUYCHUIO MX BHUMAaHHS
es=lesson_template | uccienoBanus. K 00CYy’K/1aeMOii Ha ypoKe
,video_lesson,video | XapakTtepu3oBaTh OHOJIOIHIO KaK HAYKy, €€ MECTO U uH(pOpMaINK, aKTUBH3AIHH
&subject_program_ | poss cpeu IpyTHUX €CTECTBEHHBIX HAYK. MMO3HABATEIHLHON
ids=31937278&clas | TlepeunciasTh pa3aeisl OMOJOTHH B COOTBETCTBHE C JIESATETBHOCTH,;
s level ids=10,11 00bEKTaAMHU U3yUYCHHUSI. - OOy K/IeH e
Ha3zbiBaTh BayKHEHIIIHE OTPACITH OMOJIOTHYSCKIX 00yuaromuxcs CoOT0AaTh
3HAHUH ¥ 3a]1a4u, CTosAIMe niepes Ouonorueit XXI B. Ha ypOKe
KJTacCU(UKALUsI, MOJCIUPOBAHUE, CTATUCTHYCCKAS OOLICTIPUHATHIE HOPMBI
00paboTKa JTaHHBIX HOBE/ICHHUS, TPaBHJIa
bubmuorexa IOK | PackpsIBaTh conepkaHie TEPMUHOB U MOHATHIA: o0IeHnus CO
https://m.eds00.ru/7 | cucrema, 6HoIOrHYECKas CUCTEMA, HIEMEHTHI CTapIIMu
KuBbic f41c292 CHUCTEMBI, CTPYKTYpa OMOCUCTEMBI, CBOMCTBA AKHUBbBIX (e xaroruyecKuMu
2 POHI (10 knacc) CHCTEM, OOMEH BEILECTB, PA3MHOKEHHUE, POCT, paboTHHIKaMM) H
CHCTEMDI H X 1 https://resh.edu.ru/s | passutue, Hacne CBCPCTHUKAMH
J———— ps: .edu. p , JICTBEHHOCTD, H3MEHUMBOCTH,
P ubject/5/10/ pasapaKuMOCTh, JHEPTO3aBUCHMOCTD, YPOBHH (0byuaromumucs),
MDBIII(10 xmacc) OpraHu3aIyy )XU3HHU (OHOCHCTEM). NPUHIKIIBL y4eOHOH
https://uchebnik.mo | XapakTepr3oBaTh NPUHIMIIBI OPraHU3ALUH AUCHHILTAHBI 1
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s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program
ids=31937278&clas
s_level ids=10,11

OHOCHCTEM: OTKPBITOCTh, BEICOKAs! YIIOPSIOYECHHOCTD,
CaMOPETyJSLUS, HEPAPXUUHOCTD.

[lepeuncnaTe yHUBEPCAIBHBIE CBOMCTBA JKUBOIO:
€JIMHCTBO XUMHUYECKOTO COCTABA, Pa3IpaXKUMOCTb,
JBWKEHHE, TOMEOCTa3, pOCT U Pa3BUTHE,
HACIIEICTBEHHOCTh, H3MEHYUBOCTD, SBOJIOIIHS
(mpucniocobeHre K N3MEHSIOLIIMCS YCIIOBHUSM).
[TpuBOaUTH IPUMEPHI OMOCUCTEM PA3HOTO YPOBHS
OpraHM3alliy U CPAaBHUBATH MPOSIBIICHUS CBOWCTB
JKUBOTO HA Pa3HBIX YPOBHSIX.

XapakTepHu30BaTh OCHOBHBIE TIPOIIECCHI,
MPOTEKAIONINE B OMOCUCTEMAaX: OOMEH BEUICCTB U
MpeBpalcHNe SHEPTHH, CAMOBOCIIPOU3BEICHHUE,
camoperysnus, pasputue. CoOIr01aTh MpaBUiIa
OepeKHOT0 OTHONIICHUSI K YKMBOH MTPpUPOAe

XuMHUUecKuit
COCTaB U
CTpOCHUE
KJIETKHU

bubmuorexa LIOK
https://m.edsoo.ru/7
f41c292

POUI (10 xmacce)
https://resh.edu.ru/s
ubject/5/10/
MDBIII(10 xmacc)
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program
ids=31937278&clas
s level ids=10,11

PackpeiBaTh copepxkaHue TEPMUHOB U IIOHSITHIA:
AIIEMEHTHI-ONOTEHBI, MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBI; MUHEPAIbHbIC BEILIECTBA, MOJIEKYJIa
BOJIbI KaK JHIIOJIb, BOIOPOJHbIE CBA3U; THAPO(UIbHEIE
1 ruipohoOHBIE BEIECTBA.

Jloka3bIBaTh €AMHCTBO IEMEHTHOTO COCTaBa KaK OJJHO
13 CBOWCTB HBOTO.

Pacnipenenats xuMuyecKkue 3IeMEHTHI 10 TPyTaM B
3aBHCHMOCTH OT KOJIMYECTBEHHOTO
NPEICTAaBUTENIbCTBA B OPraHU3Me; XapaKTepHU30BaTh
POJIb OTIAEIBHBIX AJIEMEHTOB. BBISBIATE CBSI3b MEXKILY
COCTaBOM, CTPOEHHEM MOJIEKYJIBI XUMHUYECKOT O
COCIMHEHUS U eT0 QYHKLUUSIMH B KJIETKE

PackpbiBaTh copepikaHie TEPMUHOB U OHSTHIA:
OeIKH, MOJIMMEPHI, MOHOMEPHI, AMUHOKHUCIIOTHI,
MENTHIHAS CBS3b, TOJUIENTH, JeHATYPAIUS.
XapakTepu3oBaTh OEJIKH KaK KJIacC OPraHMYECKUX
COCIMHEHMUIA; KJIACCUPUIIMPOBATD UX TI0 CTPOCHHIO
(rmoOynsipHbIe B GUOPHUILIAPHBIE OSTKN), TEPEIUCIISIT
Y XapaKTepu30BaTh QYHKIUH OEITKOB.

PackpbiBaTh copepikaHie TEPMUHOB U TIOHSITHIA:
(depMeHTHI, aKTHBHBIN IIEHTp, CyOCcTpaTHast

caMOOpTaHU3aluy;
- IPUBJICYCHUE BHUMAHHUSI
obydaromuxcs K
IIEHHOCTHOMY aCTeKTy
W3y4YaeMbIX Ha yPOKax
SIBIICHUH, OPTaHU3aIHsI UX
paboTHI C

[IOJIy4aeMOU Ha ypOKe
COLMAJIBHO 3HAYUMOM
nHpopMmaruei —
WHHUIMUPOBAHUE €€
00CYX/ICHUS, BRICKA3bIBAaHHS
o0yJarmuMucs

CBOETO MHEHHUS 110 e
MOBO/TY, BRIPAOOTKH CBOETO K
He

OTHOIICHUS;

- UCTIOJIb30BaHKE
BOCTIUTATEIBHBIX
BO3MOKHOCTEH coaepKaHus
y4eOHOTro MmpeaMeTa uepes
JIEMOHCTPAIIHIO
obOyJaromumcst

MPUMEPOB OTBETCTBEHHOTO,
TPaXJaHCKOTO MTOBEICHNS,
MIPOSIBIICHUSI YEJIOBEKOIIO0MS
1 100pOCepACUHOCTH, Yepe3
noxoop

COOTBETCTBYIOIIUX TEKCTOB
JUTS YTCHHUSI, 33134 JUIs
pereHus,

MPOOJIEMHBIX CUTYAIUH JIIS
00CyXIeHUS B KJIaCCe;

- IPUMEHEHHUE Ha YPOKe
WHTEPaKTHBHBIX (popMm
paboThI C

o0yJarmuMucs:
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cnenrn(puIHOCTh, KOPEPMEHTHI, OENKH-aKTHBATOPHI 1
OCTKU-UHTUOUTOPBI.

Yka3pIBaTh OIN4KA (HEPMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aTOPOB.

OOBACHATBH POJIb PEPMEHTOB B PYHKIIHOHUPOBAHUH
JKUBBIX CHCTEM, B IPOMBILIUIEHHOCTH, B MEJULIUHE, B
MIOBCEAHEBHOM JKU3HU YENIOBEKA

PackpbiBath copepkaHie TEPMHUHOB U TIOHSITHIA:
YIJIEBO/BI, MOHOCAXaPHBI, TUCAXAPHUIBL,
TTOJTMCAaXapyIbl, TII0K03a, prdo3a, 1e30KCHprodo3a,
caxaposa, JaKT03a, MaJIbT03a, EJUTI0N03a (KJIeT4aTKa),
Kpaxmall, TIMKOTeH; JTUIUABL, TPUTIUIEPUIb! (KUPHI,
Macia), GochoIUmUabI, CTEPOUIHIL.
XapakTepu3oBaTh YIriI€BOIbI, JUMUIBI KaK KJIacC
OPTraHUYECKUX COEAUHEHUM.

KnaccupuumpoBaTh yriieBoIbl U JTUMUAIBI 110
CTPOCHUIO; IEPEUHUCIATH (P)YHKIUH YTIEBOIOB U
JIUIHOB.

CxeMaTH4eCcKu U300pakaTh CTPOCHUE MOJIEKY
YIJIEBO/OB, JUIIUAOB

PackpbiBaTh copepikaHie TEPMUHOB U IOHSITHIA:
ne3okcupubonykiennoBas kucinota (JIHK),
pubonyknenHoas kucnora (PHK), aykneornn,
MOJMHYKJICOTUAHAS LeTlb (IOJMHYKICOTU),
KoMILIeMeHTapHOCTh, pyHkiun JJHK (xpanenue u
nepeaaya HacleacTBeHHOM nH(opMarmn); Buasl PHK
(nH(pOpMaIMOHHAS, TPAHCTIOPTHAS, pHOOCOMAITEHAS);
agenosunTpudochar (ATD), makpospruyeckas CBsI3b.
XapakTepu3upoBaTh HYKJICHHOBBIE KHCIOTHI KaK
XUMHAYECKHE COETUHEHUSI K HOCUTENHN
HacneacTBeHHOHW nHpopMauu. OTMeuaTh
0COOEHHOCTH CTPOEHHSI MOJIEKYJT HyKIIEHHOBBIX
kucnot (JJHK, PHK) u AT®.

CxeMaTHuecKu n300paxkaTb CTPOCHUE HYKIICOTHIIOB,
MOJIEKYJT HyKJICHHOBBIX KUCIOT, ATD

PackpbiBaTh copepxkaHue TEPMUHOB U IOHSTHIA:
KJIETKA, [IUTOJIOTHS; PACKPHIBATh COJCPIKaHUE

WHTEJUIEKTYalbHBIX HUIP,
CTUMYJTUPYIOIIIX
[I03HABATENIbHYIO
MOTHBAIIHIO 00YJaOIUXCS,;
JIUCKYCCHUH,

KOTOpBIE Jat0T
00ydarommmMcsi BO3MOKHOCTb
nproOPECTH OMBIT

BEJCHUS] KOHCTPYKTUBHOTO
JINAJIOTa; TPYTIIOBOW PabOTHI
130101

paboThI B mapax, KOTOPbIE
yd4aT KOMaHIHOH padoTe u
B3aMMOJECHCTBHUIO C APYTHUMU
JETHMHU;

- BKITIOYEHHUE B YPOK
UTPOBBIX MPOLEAYP, KOTOPbIE
MOMOTAIOT

MoJIep’KaTh MOTUBAIIHIO
obydaromuxcs K MoTy4eHHI0
3HAHWM,

HaJIQ)KMBAHUIO TTO3UTHBHBIX
MEXIIMYHOCTHBIX
OTHOLLUEHUH B

KJlacce, MOMOTaroT
YCTaHOBJICHUIO
JI00posKenaTeNbHON
aTMocdepsl BO BpeMs YpoKa;
- opranuzanus medcTsa
MOTHBUPOBAHHBIX U
SpYIUPOBAHHBIX
00y4aroNIUXCs HAJ UX
HEYCIEBAIOLIIMU
OJTHOKJIACCHUKAMH,
JIAIOIIETO UM COIMAIbHO
3HAYUMBIH ONBIT
COTPYAHUYECTBA U




MOJIO’KEHUH KIIETOYHOU TEOPHUHU.

[lepeuncnares u XapakTepu30BaTh OCHOBHBIE METOBI
W3yYeHUs KIETKH: (IPUTOTOBJICHHE CPE30B,
OKpalnruBaHne, MUKPOCKOITPOBAHHE,
HeHTpu(yrupoBanue, KyJIbTUBUPOBAHUE KIETOK U
TKaHEH)

PackprbiBath cosiepxanue TEpPMUHOB U TTOHSTHI:
KJIETKH (3yKapuOTHUYECKasl, POKapUOTHYECKasl),
1a3MaTHyeckas MemOpana (TiazmManemMma),
TJIMKOKAJTUKC, TPAHCTIOPT BEMIECTB (TTaCCUBHBIH,
AKTUBHBIH ), SHAOIHUTO3 ((arounTo3, MHHOLIUTO3),
9K30IIUTO3, KJIETOYHAs CTEHKA, HyKJICOHI.
CpaBHUBATH MEXKIY COOON DYKapHOTUIECKHE U
MPOKAPHUOTUIECKHE KIIETKH; OTMEYaTh CXOJICTBO U
pa3nnuvus B CTPOCHUU KIIETOK OaKTepHid, >)KUBOTHBIX,
pacteHuii ¥ rpudOB

PackpbiBaTh copepxkaHue TEPMUHOB U OHSITHIA:
LUTOIUIa3Ma, OpraHOUAbI, SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapar 'oyibpkH, JIN30COMBI, BaKYOJIb,
MUTOXOHJPHH, TUTACTHIBI (XJIOPOTLIACTHI,
XPOMOIIIACTEHI, JISHKOIIIIACTHI ), PHOOCOMBI,
MUKPOTPYOOUKH, KIIETOUHBIH IEHTP (LIEHTPOCOMA),
PECHUYKH, )KTYTUKH, BKIIFOUCHUS, SAAPO, AepHast
o0oJt04Ka, KapuoIia3mMa, XpOMaTHH, SIPBIIIKO,
XPOMOCOMBEI. ITUCHIBATh CTPOECHHUE DYKAPHOTUIECKOM
KJIIETKH TI0 M300paKeHUSIM U Ha MUKPOTIpenaparax;
KJIACCU(UIIMPOBATH OPTAHOUIBI B 3aBUCHMOCTH OT
ocobeHHOCTel 1X cTpoeHus (0HOMEMOpaHHBIE,
JIByMeMOpaHHbIe, HeMeMOpaHHbIE ); OTMCHIBATD
(YHKIIMH KKIOTO OPTaHOH 1A B KIIETKE.
XapakTepu3oBaTh KJIETOYHOE PO KaK MECTO
XpaHeHus, nepeaadu (yJBOCHHE XPOMOCOM) U
peanu3anny (TpaHCKPUIILHA) HACIEACTBEHHON
MH(POPMAaILUH KIECTKH.

[Nepeunciars ¥ OMUCHIBATH KOMIIOHEHTHI SIpa U UX
¢ynkuun; CxeMaTuaHo n300paxarh CTpOSHHE
pPaCTHTEIHHON M KUBOTHOU KiIeTKU. OOBSICHSITH

B3aMMHOH MMOMOILIH;

- UHULUUPOBAHUE U
MOJIEPIKKa
HCCJIE0BATEIBCKON
JESTETBHOCTH 00Y4atOLIHXCS
B PaMKax peaju3aluy UMU
WHIUBUAYAIbHBIX U
TPYIIOBBIX
HCCIIEI0BATEIBCKUX
IIPOEKTOB, YTO JacT
00y4aroIuUMCs BO3MOXHOCTb
nproOpecTH HaBBIKK
CaMOCTOSITETIBHOTO PELLICHHUS
TEOPETUIECKOH MPOOIIEMEI,
TeHEPUPOBaHHS U
oopMIIeHUS COOCTBEHHBIX
HacH,

YBKUTEIHHOTO OTHOILICHHS
K 9y)KUM HJIesM,

o opMIIEHHBIM B paboTax
JIpYyruXx UccienoBaresei,
HaBBIK MyOJINYHOTO
BBICTYIUICHUS TIEpe]
ayJIUTOpUEH,
apryMEHTUPOBAHUS 1
OTCTauBaHUS CBOEH TOUKHU
3pEeHHUS.




OMOJIOTHYECKOE 3HAUCHHE TpaHCIIOPTa BCUICCTB B
KJICTKC

KuznenesrensH
OCTb KJIETKH

Bbu6nuoreka IJOK
https://m.edsoo.ru/7
f41c292

POII (10 xmacc)
https://resh.edu.ru/s
ubject/5/10/
MDBHUI(10 xmacc)
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program
ids=31937278&clas
s_level ids=10,11

PackpbiBath copepikaHie TEPMHUHOB U TIOHSITHIA:
00MEH BEIECTB U NpeBpallieHUue YHEPTUN
(MeTabomm3M), aCCUMIIIALINS, TUTACTHYCCKIN 0OMEH,
JUCCUMUIISILMSL, SHEPreTHYecKuid 0OMeH, (POTOCHHTE3,
¢dotonusz, hochopuimpoBaHue, MEPESHOCUHK TPOTOHOB,
xeMocuHTe3. ONUCHIBaTh (POTOCHHTES, TTPOIIECCHI,
MIPOTEKAIOIINE B CBETOBOW M TEMHOBOM (ha3ze.
BBISIBIISAITS IPUYMHHO-CIICACTBEHHBIEC CBS3U MEXKIY
MOTJIOMIEHUEM COJTHEYHOW YHEPTHU XITIOPOPHILIOM H
cuHTe30M Mosiekya ATO.

CpaBHHBATh HUCXO/IHBIC BEIIECTBA, KOHECUHBIE
MPOAYKTHI U YCIIOBUS MPOTEKAHUA PEAKIIUN CBETOBOM
Y TEMHOBOM (Da3bl (OTOCHHTE3RA;

CpaBHuBaTh (POTOCHHTE3 M XEMOCHHTES.

OneHuBaTh 3Ha4eHNE (POTOCHHTE3a U XEMOCHHTE32
JUTS )KM3HU Ha 3emIie

PackpbiBaTh copepxkaHue TEPMUHOB U OHSITHIA:
SHEPreTHYECKH 0OMEH, TIIMKOJIN3, MOJIOYHOKHCIIOE
Opo’keHue, CIMPTOBOE OpOKeHNE, OMOIOTHIECKOe
OKHCJICHUE, KIIETOYHOE JbIXaHUE, TUCCUMILIAIINS,
¢depmeHT. XapakTepru3oBaTh OOMEH BEIIECTB U
MpeBpalieHue 3Heprun (MeTadoIM3M) KaK OJHO UX
CBOMCTB HUBOTO.

[lepeuuncnars 0cCOOEHHOCTH TIIACTHYECKOTO H
JHEPTeTHYECKOT0 OOMEHa B KIIETKE; yCTaHABIUBATh
B3aMMOCBSI3b MEXKTy HUMHU.

Pasnuyate THITBI OOMEHA BEIIECTB B KIIETKE:
aBTOTPOQHBIN U TETEPOTPOPHBIH.

OnuckIBaTh 3Tambl SHEPTeTHIECKOT0 0OMeHa
(MOAroTOBUTENBHBIN, OECKUCIIOPOIHBIH,
KHCJIOPOJTHBIN) U CPABHHUBATH UX MEXIY COOOM.
XapakTepHu3oBaTh PEeaKIUy TITUKOJIH3a, OpOKCHUS,
KJIETOYHOTO JBIXaHUS; BBISIBIIATH TPUIHMHHO-
CJIEZICTBEHHBIE CBSA3U MEKAY ININKOJIN30M, KIETOYHBIM
JIBIXaHUEeM U CHHTE30M MOJIeKya AT,
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CpaBuuBaTh 3Q(PEKTHBHOCTH OECKUCIOPOIHOTO H
KHCJIOPOJHOTO ATATIOB

PackprbiBath cosiepxanue TEpPMUHOB U TIOHSTUM: T'EH,
TEHETHYECKUH KOJI, MAaTPUYHBIN CUHTE3,
TPAHCKPHIILUS, TPAHCISIHS, KOJOH, aHTHKOOH,
pubocoma, IeHTpanbHasi 10rMa, MOJIEKYJIIpHas
Ouosorusi.

OnpenensTs CBOMCTBa TEHETUUECKOT0 KOJIa
(TPHUILIIETHOCTH, OTHO3HAYHOCTH, BHIPOKACHHOCTD,
YHHMBEPCAIbHOCTh, HENIEPEKPHIBAEMOCTb,
HENpPEPBIBHOCTB).

OnuchIBaTh ATambl peaiu3alii HacIeICTBEHHOM
WH(GOPMAITUH B KIIETKE.

CpaBHMBaTh peaKkMi MaTPUIHOTO CHHTE3a MOJIEKYJI
PHK u Genka B KieTke.

PackpbiBaTh copepxKaHue TEPMUHOB U IIOHSITHIA:
BUPYC, BUPYCOJIOTHsI, Karicu[, bakreprodar, BUpyc
nmMmyHozeduimta yenosexa (BUY), onkoreHHbIe
BUPYCBHI.

XapakTepHu3oBaTh BUPYChI KAK HEKJIETOUHYIO POpMy
JKU3HH; 0COOEHHOCTH CTPOEHHS U JKU3HEAEATEIbHOCTH
BUpYcoB. OMUCHIBATH KU3HEHHBIN IWKJI BUPYCOB
MMMYHOZE(]HIINTA YeTOBEKa; pa3IndyaTh Ha PUCYHKaX
BTM ((Bupyc Tabaunoit Mo3aukn), Oakreprodar,
BUY.

OO00CHOBBIBaTh U COOIIOAATH MEPBI MPODUITAKTUKI
pacrpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUMA
(pectimpaTopHbIE, KETyA0UHO-KUIIEUHbIE, KISIEeBON
srnedanmut, BUY-unbekims)

Pasmuoskenune u
WHIUBUTyTEHO
€ pa3BUTHE
OpraHU3MOB

bubmuorexa LIOK
https://m.edsoo.ru/7

f41c292

POUI (10 xmacce)
https://resh.edu.ru/s
ubject/5/10/
MDBII(10 xmacc)
https://uchebnik.mo

PackpbIBaTh copepxkaHue TEPMUHOB U IIOHSTHIA:
KJIETOYHBIN IUKJI, HHTEepda3a, peayIUIHKaIns,
XpoMocoMa, KApUOTHUI, TAIUIONIHBIA, AUITTIOUTHBIN
XPOMOCOMHBIN Ha0Op, XpOMATH/Ibl; MUTO3 €0 CTaJVH:
npogasa, meradasa, anadasa, Tenodasa.

OnuceIBaTh )KMU3HEHHBIN LUK KJIETKH; IEPEUUCIIATD U
XapaKTepU30BaTh NEPHOBI KIIETOUHOTO LIUKJIA,
CpPaBHMBATH UX MEXKAY COOOM.
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OnuceIBaTh CTPOEHNE XPOMOCOM, KAPHOTHUIIOB
OpraHu3MOB, CPAaBHHBATh XPOMOCOMHBIE HAOOPHI
KIIETOK.

CpaBHUBATH CTaJH MHUTO3A.

Pa3znuyate Ha MUKponpenapaTax U pUCyHKaxX CTauu
MHTO3a. PacKphIBaTh OMOJIOTHICCKUN CMBICTT MUTO3a
PackprbiBath cosiepxanue TEpPMUHOB U TTOHSTHI:
pasMHOXKEHHUE, KIIOH, OJIOBbIC KIETKHU (raMeThl),
SWLIEKIIETKA, CIEPMATO30M ], 3UT0Ta, AeJICHUE HAJBOE,
MMOYKOBaHUE, CIIOPYJIISAIHS, (pparMeHTarws,
BEreTaTHBHOE pa3MHOKEHHUE, CEMEHHOE pa3MHOXKEHHE,
OTIBUIEHNE, JIBOIHOE OIJIOZIOTBOPEHUE, ITOJIOBBIE
JKeJe3bl, CeMEHHUKH, SIMYHUKH, OTUIOOTBOPEHHE
(Hapy>KHOE, BHYTpEHHEE).

XapakTepu3oBaTb 0COOCHHOCTH W 3HAYCHHUE
0ecIToJIoro U MOJOBOTO CIIOCOO0B Pa3MHOKCHHUSI.
BrigensaTe BUABI OECTIOIO0TO pa3MHOKEHUS; BBISBIATH
B3aMMOCBSI3U MEXKAY GpopMamu U criocobaMu
Pa3MHOXCHUSA, U UX 6HOJ’IOFI/I‘ICCKI/IM 3HA4YCHHUECM.
Brnagets mpuéMamu BEreTaTHBHOTO Pa3MHOXKEHUS
KYJBTYPHBIX pacTeHUH (Ha MpUMepe KOMHATHBIX ).
XapakTepr30BaTh MOJIOBBIE KIETKU: SIMIEKIIETKH,
CIIEPMAaTO30U/IbI; BEISBISATE OCOOCHHOCTH WX CTPOSHUS
PackpriBath cojiepykaHNe TEPMHUHOB M TIOHSITHIA:
M€103, KOHBIOTalIUs XPOMOCOM, TIEPEKPECT
(KpOCCHHTOBEp) XpOMOCOM, TaMETHI.
XapaxTepru3oBaTh ME03 KakK Crioco0 KIETOYHOTO
JCIJICHUSA, OITMChIBATh Meno3 10 CTagnudaM; CpaBHUBATb
CTaJuu Meio3a U MUTO3A.

Pasznuyate Ha pUCYHKax cTafuu MeHo03a; paCKphIBaTh
Ouosornueckoe 3HaueHUE Meiio3a

PackpbIBaTh copepxkaHue TEPMUHOB U OHSTHIA:
raMeTOreHe3, CIIEpMaTOreHe3, OOTEHE3, CIEPMATO30M /I,
aKpocoMa, AULEKIIETKa, MOJIIPHBIE TEIbIIA.
XapakTepu3oBaTb 0COOCHHOCTH raMeTOreHe3a y
XKHUBOTHBIX U €0 CTaAWH, ITOJTOBBIC KIICTKH ) KHBOTHBIX
Y ONIUCBIBATH MPOLIECC UX PA3BUTHSL.
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CpaBHHBATH CIIEpMaTOre€He3 U OOTEHE3.

OnuceBaTh OIUIOIOTBOPEHHE, OMOJIOTUIECKOE
3HauYEHHUE OTUIOOTBOPEHUS

PackprbiBath cosiepxanue TEpPMUHOB U TTOHSTHM:
OHTOTEHE3, IMOPUOTeHe3, 3UroTa, IpodiIeHue,
OyracTomepsl, MOpyIa, 6JacTya, 6JIacTOIENb,
racTpyiia, Helpymia, OpraHOTe€He3; 3apO/IbIIIEBhIC
JIMCTKU: 3KTOEPMA, ME30JIepMa, SHTOAEPMA;
MOCTAIMOPHOHAIBHOE PAa3BUTHE: MPSIMOE U HEMPSMOE
(TmumHOYHOE); MeTaMOop(03, MeTacIopa, MAUKpOCIIopa,
MBUIBIIEBOE 3€PHO, CIIEPMUH, 32POJIBIIIEBEII MEIIIOK,
JIBOMHOE OIJIOZIOTBOPEHHUE.

OnpenensTe STarbl SMOPUOHATFHOTO PA3BUTHS
XOPAOBBIX Ha CXeMax M MpernapaTax U OMUCHIBATh
MPOIIECCHI, MPOUCXOISIINE Ha KAKOM 3Tarle.
CpaBHI/IBaTI) IMEPHUOAbI OHTOI'CHE3a,; IPAMOC U
HenpsMoe (JTMINHOYHOE) TTOCTIMOPHOHAIIEHOE
Ppa3BUTHUC, 3apOJAbIIIHN YCJIOBEKA U APYTUX XOPJAOBBIX.
OOBSACHITH OMONOTHYECKOE 3HAYCHUE PA3BUTHS C
MeTamMop(030M; OTPHUIIATEIBHOE BIUSIHUE ATKOTOJIA,
HUKOTHHA U IPYTUX TePATOTeHHBIX (haKTOPOB Ha
pa3BUTHE 3apOJIbIIIa YEeTIOBEKa.

OnuceIBaTh MPOIIECC ABOWHOTO OTUIOOTBOPEHHUS Y
I[BETKOBBIX PAaCTCHHUU

Hacnencrsenno
CThb U
M3MEHYUBOCTH
OpraHU3MOB

15

bubmoteka [IOK
https://m.edsoo.ru/7
141c292

PBUI (10 xacce)
https://resh.edu.ru/s
ubject/5/10/
MDOBIII(10 xmacc)
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,\video lesson,video
&subject_program
ids=31937278&clas

PackprIBaTh cofepkaHle TEPMUHOB U ITOHATHIA: TEH,
TeHOM, TeHOTHI, (PEHOTHII, XPOMOCOMBI, aJUICIbHBIC
TeHBbI (aJUIeNH), TOMO3UI0Ta, TeTePO3UToTa,
JOMUHAHTHBIN MPU3HAK (T€H), PELIECCUBHBIN MPHU3HAK
(ren), uncras nuHUSA, THOpUA. [lepeuncnars u
XapaKTEPU30BaTh METO/bI TCHETUKHU:
TUOPHUIOIOTHYECKIH, [INTOTCHETHYECKUM,
MOJIEKYJIIPHO-TEHETUYECKHI; JOMUHAHTHBIE U
PELECCUBHBIE IPU3HAKU PACTEHUN U KUBOTHBIX.
ITonb30BaTHCS TEHETUUECKON TEPMHUHOJIOTUEN U
CUMBOJIMKOMH JUIsl 3alIMCH T€HOTHIINYECKUX CXEM
CKpELIUBaHUs

PackpbIBaTh coiepKaHue TEPMUHOB U NOHSITHI:
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MOHOTHOPHIHOE CKpeIuBanue, QeHOTUIIMYECKHE
TPYIIbI, THOPUIOIOTUUECKUN METO, YUCThIC JTMHHH,
JIOMUHUPOBAaHHE T€HOB (ITOJTHOE, HETIOJTHOE),
pacieruienre B motoMcTBe. ONMUCHBATh METOUKY
nposeneHus . MeHienem OnbITOB 110 U3YYEHUIO
HaCJIEA0BaHUS OQHOW Maphl MIPU3HAKOB y ropoxa
IIOCEBHOT 0.

PackpbiBaTh copepkaHie 3aKOHOB €JUHOO0pa3us
rHOpHUI0B EPBOTO OKOJICHHS U 3aKOHA
pacuIeIUICHHUS.

OOBACHSTH TUTIOTE3Y YACTOTHI TAMET.

3anuceiBaTh CXEMbl MOHOTHOPHUIHOTO CKPEIIUBAHNS,
OOBSACHSTH €T0 MMUTOJOTHYECKHE OCHOBBI M pellaTh
TeHeTHYECKHUE 33/1a9l Ha MOHOTHOPHUTHOE
CKpelLIMBaHue

PackpsiBaTh copepxkaHue TEPMUHOB U IIOHSTHIA:
TUTHOPHUTHOE CKPEIUBaHNEe, aHAIM3UPYIOIIEe
CKpELIMBaHUE.

OrnuceiBaTh onbITH . MeHens o u3y4eHuto
HacJeIO0BaHUs IBYX Map NPU3HAKOB y rOpoxa
MIOCEBHOTO.

PackpbiBaTh copepxaHue 3aKOHA HE3aBUCUMOTO
HaCJIEeI0BaHUS IPU3HAKOB.

[IpuMeHsATP MaTEMAaTUYECKUH PACUET C IOMOIIBIO
METO/A IIEPEMHOKEHHSI BEPOSITHOCTEN U 3aIKCH C
MOMOIIBI0 PEHOTUTHYECKUX PAJUKAIOB PACIETICHUS
MIPU3HAKOB Y MIOTOMKOB 110 (DEHOTHITY U TE€HOTHITY.
3anuchIBaTh CXEMBI JUTHOPUAHOTO CKPEIIUBAHUS,
OOBSICHATH €r0 IIUTOJIOTMYECKIE OCHOBHI U PElIaTh
TeHEeTHYECKHUE 3a/1a4¥ Ha TUTHOPHUIHOE CKpEIUBaHuE.
PackprIBaTh cofepkaHie TEPMUHOB M TOHSATHN:
CLEIJIEHHOE HACJIEN0BAHNE [TPU3HAKOB,
PEKOMOMHAIHS T€HOB, TEHETUIECKHUE KapThl
XpPOMOCOM, MOPraHuja.

HasbiBaTh OCHOBHBIE MOJIOXKEHUS XPOMOCOMHOM
TEOpUH HacJaeACTBEHHOCTH T. MopraHa; packpbiBaTh
coaep:kanue padotel T. Moprana 1o cuerieHHOMY



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11

HAaCJICOBAHUIO T€HOB U MPUYUHBI HAPYIICHUS
CLICTIJICHUSI MEX Y TeHAMH.

3anuchIBaTh CXeMBI CKPEITUBAHMS ITPH CLIETUIEHHOM
HACJIEIOBaHNH, OOBSICHATH IPUIHHBI PEKOMOWHAITUT
TEHOB, OIPEACIATH YUCIIO TPYIII CLEIIJICHUS TCHOB;
peniaTh FeHETUYECKUE 3aJa4M Ha CLEIJIEHHOE
HacJeI0BaHuE.

PackpriBaTh copepxkaHue TEPMUHOB U TTOHSITHIA:
XPOMOCOMHBIN Ha0Op, ayTOCOMBI, ITOJIOBBIC
XPOMOCOMBI, TOMOT'aMETHBIN MOJI, TeTEPOraMeTHBIN
T0JI, CIIETIJICHHOE C TI0JIOM HaclIeJOBaHUE MMPU3HAKOB.
OOBSICHATH ITUTOJIOIMYECKUE OCHOBBI XPOMOCOMHOI'O
MEXaHU3Ma ONpPENECICHUS N0Ja Y Pa3Iu4HbIX
opranu3MoB. CpaBHUBAaTh 3aKOHOMEPHOCTH
HaCJIeI0BaHUSI IPU3HAKOB, CIICTICHHBIX U HE
CIICTIJICHHBIX C ITOJIOM.

Pewiate renernueckue 3a1a4u Ha HACJIEJOBAaHUE
CIICTJICHHBIX C TI0JIOM MPU3HAKOB

PackpeiBaTh copepxkaHue TEPMUHOB U IIOHSITHIA:
W3MEHYHUBOCTb, HACIECICTBEHHAS] H3MEHYUBOCTb,
HEHACIIeZICTBEeHHAS U3MEHYNBOCTh, MOIU(DUKAIIMOHHAS
W3MEHYHUBOCTh, BAPUAIIMOHHBIHN s, BAPUAHTA,
BapUallMOHHAs KpUBAasi, IPU3HAK, HOpMa peaKLuH,
KOJIMYECTBEHHbIEC U KAUYECTBEHHBIE MPU3HAKU.
Knaccuduuupopath BBl K3MEHUYUBOCTH U BBISIBJIAThH
UX OHOJIOTHYECKHE OCOOCHHOCTH.

[lepeuncnare cBoWcTBa MOIU(PUKAITUOHHOM
M3MEHYMBOCTH M OOBSCHATH €€ 3HAYCHHE IS
OpTaHU3MOB.

Pa3nuuaTh KONMYECTBEHHBIE U KAYECTBEHHBIE
MIPU3HAKH; CTPOUTH BapUALIMOHHBIN ps/I,
BapUAIMOHHYIO KPUBYIO, BEIYUCIIATEH CPEIHES
3HAQUYECHUE MPU3HAKA.

PackpoiBaTh copepxkaHue TEPMUHOB U OHSITHIA:
HacJeACTBEHHAS N3MEHUYNBOCTh, KOMOMHATHBHAS
W3MEHYHUBOCTh, MyTAIIHOHHAS N3MEHUYUBOCTh, MyTaHT,
MYTAalllH: T€HHbIE, XPOMOCOMHbBIE, TCHOMHBIE;




MOJIMTUTOUINSI, AHECYTUIOUINS, MyTareHbl.
XapakTepu30BaTh HACIECACTBEHHYIO U3MECHUNBOCTD;
(hopMyITUpPOBATH 3aKOH TOMOJIOTHYECKUX PSIIOB B
HacieacTBeHHOW m3mMenunBoct H. 1. BaBunoBa u
OOBSCHSTH €ro 3HAUCHHE 11 OMOJIOTHH U CEeIICKIIHH.
KnaccudummpoBath MyTanum: reHHbIE, XPOMOCOMHBIE,
T€HOMHBIE U IPUBOJUTH IPUMEPHI MyTaLUN.
OOBSICHATH NPUYMHBI BOSHUKHOBEHUS MYTAIIHiA, POJIb
(haKTOpOB-MyTarcHOB.

CpaBHUBATH BHUIIBI MYTAIUi; BBISIBIIATH PUIHHEI
HaCHCI{CTBCHHOﬁ HN3MCHYMBOCTH, HCTOYHHNKHU
MYTareHoB B OKpy>Karolel cpesie (KOCBEHHO).
XapaKTepru30BaTh BHESICPHYIO HACIEICTBEHHOCTh U
H3MEHYNBOCTbD.

PackpsiBaTh copepxkaHue TEPMUHOB U IIOHSTHIA:
KapuoTHIl 4€JIOBCKA, HI/ITOFCHCTI/I‘ICCKI/Iﬁ MCTOM,
TeHeAIOTHIECKHII METO]I, POJIOCIOBHBIE, OJIM3HEIOBBIN
METO/I, HaCJIeICTBEHHBIC 00JIe3HU: (MOHOTCHHBIC, C
HACJIEACTBEHHOU MPEAPACIION0KEHHOCTHIO,
XPOMOCOMHBIE), MEAMKO-TEHETHIECKOE
KOHCYJIbTUPOBAHUE.

[lepeuunciate 0COOCHHOCTH U3yUYCHHSI TCHETHKH
YeJI0BEKa; MPUBOAUTH IPUMEPHI HACIIEICTBEHHBIX
Oone3Hei yenoBeka, XxapaKTepru30BaTh METOIbI UX
PO UIAKTHKI; 000CHOBBIBATH 3HAUYEHHE MEINKO-
TFCHETUYCCKOT'O KOHCYJIbTUPOBAHMA. Briasiars u
CpPaBHHBATH MEX]Ly COOOI TOMHHAHTHBIC U
pEleCCUBHEIE TIPU3HAKU YETTOBEKA.

CocCTaBIsATh U aHAJTM3UPOBATH POJIOCIOBHBIC YEJIOBEKA

Cenexmus
OpPTaHH3MOB.
OCHOBEI
OHMOTEXHOJIOTUH

bubmuorexa LIOK
https://m.edsoo.ru/7

f41c292

POUI (10 xmacce)
https://resh.edu.ru/s
ubject/5/10/
MDBII(10 xmacc)
https://uchebnik.mo

PackpbIBaTh copepxkaHue TEPMUHOB U IIOHSTHIA:
CEJIEKIIHS, COPT, TOPO/Ia, IITaMM, JOMECTHKAIIHS, UITH
0JIOMalIHUBaHKE, IEHTPBI MHOTOO0pa3us 1
MIPOUCXOXKIEHUS KYyJIbTYPHBIX PACTEHUH M KUBOTHBIX,
TUOpUAN3aNNs, UCKYCCTBEHHBINH 0TOOP.

Ha3zpiBaTh M CpaBHMBATH OCHOBHBIE 3TAIbl Pa3BUTHS
cenexknuu. M3narate yuenne H. U. BaBunosa o
[IEHTPaxX MPOUCXOXK/IEHHUS KYJIbTYPHBIX PAaCTEHHUH;
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s.ru/catalogue?alias
es=lesson_template
,video lesson,video
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ids=31937278&clas
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pasnuyaTh IEHTPHI Ha KapTe MUPA, CBSI3BIBATH UX
MECTOTOJIOKEHHE C OUYaraMi BO3HUKHOBEHUS
JIPEBHENIITNX [TUBUIIN3AIUH.

CpaBHUBATH COpTa KyJIbTyPHBIX PACTEHHIA, TOPOIBI
JIOMAIITHUX KUBOTHBIX U UX JUKUX MPEIKOB.
OrneHnBaTh POJIb CENEKITUHN B 00€CIIEYeHUN
MIPOJIOBOJIBCTBEHHOM O€301MacCHOCTH YeJIOBEUECTBA
PackpriBaTh copepxkaHue TEPMUHOB U TTOHSITHIA:
HCKYCCTBEHHBIN 0TOOp, MacCOBBIi 0TOOD,
WHAUBHTyaIbHBIA 0TOOP, SKCTEPHE,
0JIN3KOPOJICTBEHHOE CKPELIMBAHKE, YUCTAs JINHUS,
TETEPO3UC, HEPOJCTBEHHOE CKPEIIIMBAHHE,
WCKYCCTBEHHBIH MyTareHe3, MOJIUTUIONIEL.
CpaBHuBaTh POPMBI HICKYCCTBEHHOT'O 0TOOpa
(MaccoBOTO Y UHAUBUYATHHOTO), BHJIBI
ruOpuan3anuy (OJIM3KOPOJCTBEHHON U OTAAJICHHOM),
CIOCOOBI TTOTYYEeHHUS TTOTUTLITOHTIOB.

IIpuBoAUTH IPUMEPHI JOCTUKEHUN CENEKLIUN
pacTeHuil U )KUBOTHBIX.

PackpbiBaTh copepxkaHue TEPMUHOB U OHSITHIA:
OMOTEXHOJIOTHS, KJIETOYHAS MH)KEHEPHS, TeHHAs
WHXEHEPUs, KJIOHHPOBAHUE, TPAHCTEHHBIE OPTaHU3MBI,
I'MO (reneTruecky MOIUPUIIMPOBAHHEIE
OpTaHMU3MBI).

XapakTepru30BaTh OMOTEXHOJIOTHIO KaK OTPacib
MIPOU3BOJICTBA, OCHOBHBIC JTOCTIKCHUS
OMOTEXHOJIOTUN B 00JIACTH MIPOMBIIIJICHHOCTH,
CEIIbCKOTO X03541UCTBA U MEJUIIUHBI.

[lepeuncnare 1 XapaKTepru30BaTh OCHOBHBIC METOJIBI U
JIOCTHXEHHUS OMOWHKECHEPHH.

OO0CyX/1aTh YKOJOTHIECKHE U STUIECKHUE aCTICKThI
HEKOTOPBIX HCCIIEAOBAHIHI B 00JI1aCTH OMOTEXHOJIOTHH
(KIIOHUPOBaHMSI, UCKYCCTBEHHOTO OILIOIOTBOPEHYS,
HaIpaBJICHHOTO U3MEHEHUS TeHOMA U CO3/IaHHUS
TPAHCTCHHBIX OPTAaHU3MOB)

OBIIEE
KOJIMYECTBO

34
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoanuyecTBO 4acos
N Tema ypoka Konrpoas IpakTHYecKue JyieKTPOHHBIE U (POBLIE 00pa3oBaTe/IbHbIE PeCyPChl
n/n Bcero | Hble
paGoThi padoThI
buonorus B cucreMe Hayk.
MeToab! TO3HAHMS KUBOM Bubmoreka ITOK https://m.eds00.ru/863e6122
1 npupobl. [IpakTudeckas pabora Ne 1 05 https://m.eds00.ru/863e632a Ypox "buosorus - Hayka 0 KHUBOU
1 «Mcrmonp30BaHNE Pa3IHYHbBIX ' npupone" (POIII) https://resh.edu.ru/subject/lesson/3827/start/118940/
METOJIOB TIPH U3YUIECHHU Bbubmuroreka [{OK https://m.edsoo.ru/863e6122
OHMOJIOTHUECKUX O0BEKTOBY
2 Eggﬁggge;iie;g]f:ﬁ;’ 1 Bbubmuoreka ITOK https://m.eds00.ru/863e6564
3 fiﬁi:ggfﬁ;gi;?ﬂmemn Bona 1 Bbubmuoreka ITOK https://m.edso00.ru/863e674e
4 benku. CoctaB U cTpoeHHEe OSJIKOB 1 bubanoreka [{OK https://m.edsoo.ru/863e6b72
depMeHTH — OHOJIOTUYECKHEe
KatanuzaTopsl. JlaboparopHas
5 EZ?S;;TﬁiiC(;%;y;;THHP;OCTH 1 0.5 bu6mmoreka LIOK https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha TIPUMEPE aMHJIa3bI
WM KaTaJia3bl)»
bubmuoreka [{OK https://m.edsoo.ru/863e6870 Ypoxk "Heopranudeckue
COEIMHEHUS KJIETKH. YTJIEBOIBI U TUNUIBL. PerynspHbie u
6 YraeBozsl. JImuaL: 1 Heperyisipable onononumepst” (POL)
https://resh.edu.ru/subject/lesson/5397/start/283870/
bubmunoreka [{OK https://m.edsoo.ru/863e6d5¢ Ypok "Opranuueckue
7 Hyxnennossie kucnotel. ATO 1 BelIecTBa: OENKM U HYKJIEMHOBbIE KHCIIOTHI, M X 3HaueHne. ATO"
(POIL) https://resh.edu.ru/subject/lesson/3840/start/163096/
KonTtpoannas padoraNel
8 «MosekynaspHbIii ypOBeHb 1 1
KUZHID)
9 HcTopus 1 METOABI H3y4EHHSI 1 bubanoreka L{OK https://m.edsoo.ru/863e6e88 Ypoxk "Lluronorus —
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kietku. Knerounas reopust

HayKa O KJICTKC. Knerounas TEOpus. HeMeM6paHHLIe OpraHouabl
kierku" (POLI) https://resh.edu.ru/subject/lesson/5383/start/153371/

Kierka xak negocTHas >KUBas

VYpox "MemOpaHHbIe opraHouabl KieTkH. SAapo. [pokaproTs 1

10 cucTemMa sykapuothl" (POIII) https://resh.edu.ru/subject/lesson/3847/start/8616/
CrtpoeHue 3yKkapuoTHIECKON
kietku. JlabopaTopHas padota Ne 2
11 «?;gz{;e;ggf}?gi K:e;g; " 05 Bu6mmoreka ITOK https://m.eds00.ru/863e6ff0
P . P ' https://m.eds00.ru/863e716¢c
OakTepuil Mo MUKPOCKOIIOM Ha
TOTOBBIX MHKpOITpenapaTax u ux
OINHCAHUECH
bubmunoreka [{OK https://m.edso0.ru/863e766¢ Ypok "OOMeH BeliecTs:
12 | OOMeH BelecTB Wik METab0JIU3M (dotocunres u ouonoruueckoe okucienue. (Iukonu3s u nukia Kpedca"
(POIII) https://resh.edu.ru/subject/lesson/3917/start/46777/
13 | ®orocunre3. XeMOCHHTES bubmmoreka ITOK https://m.eds00.ru/863e7c98
14 | DHepreTUYeCKHii OOMEH bubaunoreka [{OK https://m.edsoo.ru/863e7aae
JKu3HEeHHBIH UK KIIETKH.
Henenue kneTku. Muros.
15 Jlaboparopras pabora Ne 3 0.5 bubmunoreka [{OK https://m.edsoo.ru/863e7dc4
«Habnronenue MUTO3a B KIIETKax
KOHYMKA KOPEIIIKa JTyKa Ha TOTOBBIX
MUKpOMpenaparax»
Buocunres Oenka. Peakius
16 | maTpu4HOro cUHTE3a. TpaHCIAIHS Bbu6muoreka ITOK https://m.eds00.ru/863e796e
— OnMocuHTE3 OenKa
17 KonTtposnnas padora: Ne2
«KJ1eTouHBIN YPOBEHD KU3HI»
Bbubauroreka I{OK https://m.edsoo.ru/863e7540 Ypoxk "PaboTsl reHOB
Hexknerounsle popmbl )KH3HH — "
18 BUDVCLL IIPOKApHOT U 3yKapuoT. Bupycel. I'eHHast 1 KJI€TOYHASI HHKEHEPUS
pye (PDIL) https://resh.edu.ru/subject/lesson/3939/start/105165/
bubmuorexa ITOK https://m.edsoo.ru/863e81b6
https://m.eds00.ru/863e831e Ypok "becnomnoe 1 mosoBoe pa3MHOKEHHUE.
19 | ®opmbl pa3zMHOMKEHHSI OPTaHU3MOB "
JKuzneHHble IUKIIBI pa3HbIX rpynn opranuzmos” (POLL)
https://resh.edu.ru/subject/lesson/5359/start/270999/
20 | Meiio3 bubmuorexa ITOK https://m.edso0.ru/863e7f4a Ypoxk "JleneHne KIETKH.
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Krnerounsrii riukn. Murto3 u metio3. O0pa3oBaHUe TOJIOBEIX KIETOK Y
JKUBOTHBIX U pacTteHui" (POILI)
https://resh.edu.ru/subject/lesson/3927/start/105895/

O0pa3oBaHKe U pa3BUTHE TIOJIOBBIX
kieToK. OTI0OI0TBOPEHUE.
JlaGoparophnas padora Ne 4

21 0.5 Bubmoreka ITOK https://m.edso00.ru/863e81b6
«M3y4yeHHe CTPOCHHUSI ITOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTIpenapaTax»
22 VBB QILHOE pasBUTHE bubmmoreka ITOK https://m.edso00.ru/863e8436
OpraHu3MoOB
bubmuroreka I{OK https://m.edso0.ru/863e86f2 Ypoxk "I'eneTnueckas
I'enetnka — Hayka o N
uHpopMmarus eé peanusanus B kietke. ['en. ['enom. Peakuuun
23 | HacNeACTBEHHOCTH U "
HAMEHINBOCTH MaTpUYHOTO CHHTE3a _(PSIH)
https://resh.edu.ru/subject/lesson/5352/start/295780/
bubmroreka I{OK https://m.edso0.ru/863e8878 Vpok "Monorudpuanoe
3aKOHOMEPHOCTH HaCIIEOBAHU < <
ckpemuBanue. Ilepsrlil 1 Bropoit 3akoH Menpens. ['enetnueckas
24 | mpu3HakoB. MoHOTHOpHTHOE "
cKpelBanHe CHMBOIIMKA 1 TEPMHHOJIOTHS (POLI)
https://resh.edu.ru/subject/lesson/5386/start/301065/
JIMruOpuaHOe CKpENUBAHIE. bubmuoreka ITOK https://m.edsoo.ru/863e89a4 Ypok "IurubpumaHoe
25 3aK0OH HE3aBUCUMOT0 ckpemuBanue. Tpernii 3akoH Menaens" (POIL)
HAcJIeJOBaHMUS MTPU3HAKOB https://resh.edu.ru/subject/lesson/4725/start/107947/
CueruieHHOE HacleJOBaHNe
npusnaxos. Jlaboparopnas pabota bubmrorexa ITOK https://m.edsoo.ru/863e8c60 Ypoxk "CriemsienHoe
Ne 5 «3y4yeHue pe3ynbTaToB o
26 MOHOIGAILHOrO H UG O IHONS 0.5 Hacnenoanue renos” (POLI)
pH A PHL https://resh.edu.ru/subject/lesson/4755/start/118828/
CKpeIIMBaHus y Apo30(]uis Ha
FOTOBBIX MHKpOIpEnaparax
bubmuorexa ITOK https://m.edso0.ru/863e8¢c60 Ypox
7 I'eneTtuka mona. Hacnemosanue "[locTamMOproHaILHOE pa3BuTHe opranusma. OnpezaeacHue moa.
MPU3HAKOB, CLEIVIEHHBIX C ITOJIOM Camoperynsmus u romeoctas. Ctonossie kietku" (POL)
https://resh.edu.ru/subject/lesson/5385/start/119865/
WsmenunBocth. HenacnencreenHas bubmuoreka ITOK https://m.edsoo.ru/863e8efe Ypox "OcHoBHbIC
8 M3MEHYUBOCTE. JlabopaTtopHas 05 3aKOHOMEPHOCTH U3MEHYHMBOCTH: MOAU(DHUKAIIMOHHASI, KOMOMHATUBHAS U

pabota Ne 6. M3yuenue
MOJU(HUKAINOHHOW U3MEHYMBOCTH,

myTtannonHas" (POL)
https://resh.edu.ru/subject/lesson/5387/start/17435/
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https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/start/17435/

MIOCTPOEHKE BapUAIIMOHHOTO Psiia U
BapUALIMOHHON KPUBOM»

HacnencTeeHHas H3MEHYMBOCTb.
Jlaboparophas pabora Ne 7.

29 . 1 0.5 bubmmoreka ITOK https://m.edsoo.ru/863e8efe
«AHanu3 MyTauui y Ipo30( Bl HA
T'OTOBBIX MHUKpOIIp€riapaTax»
30 | Tererika enoseka 1 bubmuorexa ITOK https://m.edso0.ru/863e8d78 Vpok "T'enernka
yenoeka" (POIL) https://resh.edu.ru/subject/lesson/3653/start/47180/
Koutpoabnas paGora: Ne3 Ypoxk "U3zmenunsocts" (MOIILII)
31 | «HacaeacTBeHHOCTD U 1 https://uchebnik.mos.ru/material_view/lesson_templates/2223209?menu
W3MEHYHBOCTH OPraHU3MOB» Referrer=catalogue
30 | Coeiis KaK HAVKA 1 IDOLECC 1 bubmuoreka ITOK https://m.edso0.ru/863e9214 Vpok "I'eHetnka u
H Y pont cenexius" (POII) https://resh.edu.ru/subject/lesson/3861/start/295751/
33 | MeTomsi 1 jocTIbkeHHS CeneKiuu 1 Bu6moreka [OK https://m.eds00.ru/863¢9214
PaCTCHHU U JKUBOTHBIX
34 buotexnonorus kax otpacis 1 bubmmoreka ITOK https://m.edso00.ru/863e¢9336
IIPOU3BOJICTBA
OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPOT'PAMME
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TEMATHYECKOE INIAHUPOBAHUE

11 KITIACC
H KoJinuecTBo yacon JIeKTPOHHbIE OcHOBHBbIE BH/IbI 1eATeILHOCTH 00yYaI0IIMXCS JlesiTeJIbHOCTD
auMeHOBaHHe
Ne Kontpo | Ipaktn | (WuppoBbIe) YUHTEIIsI C y4eTOM
pa3aesioB H TeM Bcer
n/n S —— JbHble | yeckue | 00pa3oBaTeIbHbI IIPOrpaMMbI
0
pa6oThl | paGoThI | € Pecypehl BOCHIATAHUA
HIKOJIBI
PackpbIBath copepikaHie TEPMHUHOB U TIOHSTHIA: -yCTaHOBJICHHE
3BOJIIOLIUS, IIEPEXOIHbIE (POPMBI, (PUIOreHETUYECKHUE JIOBEPUTEIBHBIX
PSIIBI, BUABI-DHAEMUKH, BHIBI-PEIHKTHI, 3aKOH OTHOIICHUH MEXITY
3apOBIIIEBOTO CXOJICTBA, OMOTEHETHUECKUI 3aKOH, Hearorn9ecKuM
TOMOJIOTMYHBIC U aHAJIOTUYHBIC OPTaHbl, pabOTHUKOM M
MMEHTapHBIC OPTaHbl, AaTABU3MBI. 00yJarOIUMHUCS
bubmorexa LIOK Ilzlyen eqncnﬂIT)L OCHOI;HLIQ ’3Tam,1 a3BUTHS CHZIC{OGCTB mp;x
https://m.edsoo.ru P . P yIo
[7fa1ccT4 9BOJIOIIMOHHON TEOPHUH. HO3UTUBHOMY
P———— XapakTepru3oBaTh CBUICTEIHCTBA BOIIOLINH: BOCIIPHATHIO
POII (10 xmacc) p p A h P
hitps://resh.edury | DICOHTONOrIECKNE, Ouoreorpaduyeckue, 00y4JaroIUMHUCS
/sub'éct/S /1'1 / : SMOpHOJIOTHYECKHE, CPABHUTEIbHO-aHATOMUYECKHE, TpeOOoBaHMIi U
[Subjecto/Ll/
MOJIEKYJISIPHO-OMOXMUYECKHE. pocko
MDBHUI(10 kmacc) yIAp P
1 DBOJIIONMOHHAS 9 1 https://uchebnik [TpuBOANTH PUMEPHI IEPEXOAHBIX (POPM OPTraHU3MOB, | MEJArorH4ecKoro
Onoorus ° . (hMITOTEeHETHYECKHX PSIIOB. paboTHUKa,

mos.ru/catalogue?
aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31

[MpuBouTH HOPMYITHPOBKH 32aKOHOB OMOTCHETHUECKOTO
Y 3apOJIBIIIEBOr0 CXOACTBA

PackpbiBaTh copepxaHue TEPMUHOB U TIOHSITHIA:
CHUCTEMAaTHKa, ECTECTBEHHBIA U HCKYCCTBEHHBIH 0TOOP.

MIPHUBJICYCHUIO UX
BHUMAHUS K
oOcyxaemMoi Ha

ypoKe

937278&¢lass le XapakTepru30BaTh OCHOBHBIE IBOJIIOIIMOHHbBIE UJIEH, uHpOpMAIUH,

vel ids=10 11 KOHILICTILIUY U TEOPUU; CPABHUBATH B3TJISbI HA BUJl U aKTUBU3aLUU
spommonuto K. Jlunnes, XK.b. Jlamapka, Y. Jlapsuna. M03HaBaTeJbHOU
OI_IeHI/IBaTI) BKJIaJ1 JInanes B Pa3BUTUEC CUCTCMATHUKU U JACATCIIBHOCTH,
OOBSACHSTH PUHITUITEI OWHAPHOW HOMEHKJIATYPBI. - MoOyXIeHue
XapakTepus3oBaTh COACPKAHUE U 3HAUCHHE oOyJaronuxcs
sBoononHou koHuenuuu JK. b. Jlamapka. co0JIr01aTh Ha
OLeHUBATh €CTECTBEHHO-HAYYHBIEC U COI[UAIBHO- YpOKe
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9KOHOMHUYECKHE MPENOCHUTKH BOZHUKHOBEHMS
3BOJIFOLMOHHOM Teopuu Y. JlapBuHa.

PackpeiBaTh cojiepskaHne 3BOIIOIMOHHON Teopuun Y.
JapBuHa; cpaBHUBATh HEONPEACIEHHYIO U
onpeaeNEéHHYI0 H3MEHYNBOCTh, €CTECTBEHHBIN U
MCKYCCTBEHHBIH 0TOOpP, PopMBI OOPHOBI 3a
CYyILIECTBOBAHMUE.

OnuceIBaTh MOJI0KEHHUSI CHHTETUYECKOW TEOPHH
sBosonuu (CTD) u 0OBSICHATH €€ 3HAUCHUE IS
omonorumn

PackpbiBaTh copepxaHue TEPMUHOB U IIOHSTHIA:
MUKPO3BOJIIONNSA, BU, KpUTEPUH BHJIA, apeall,
TIOTTYJISATINS, TEHO(OH]I, MyTallii, KOMOWHAIINH TeHOB.
XapakTepru30BaTh BUJ KAK OCHOBHYIO CUCTEMAaTUYECKYIO
€IMHUILY U [EJIOCTHYIO OMOJIOTHUECKYIO CHCTEMY.
Beinensats kputepun Buaa (MophoaorayecKui,
(U3HOIIOTUYECKIH, OMOXIMUYECKUH, TeHETUIECKHIA,
9KOJIOTHUYECKHIA, TeorpadUueCKUii) U MIPUMEHSTh
KPUTEPHUH JJISl OTIMCAHMSI KOHKPETHBIX BUJIOB.
XapakTepru30BaTh MOMYJSLUIO KaK CTPYKTYPHYIO
€IMHUILLY BUJIa U BOJIIOLIUH.

OnuceIBaTh MOIYJISAIUIO IO OCHOBHBIM MTOKa3aTeNsaM:
COCTaB, CTPYKTypa

PackpbiBaTh copepxkaHue TEPMUHOB U IOHSITHIA:
KOMOMHATHBHAs U3MEHYHUBOCTh, MyTalllH,
MYTallMOHHBIH MTPOLIECC, MOMYISAINOHHBIE BOJHHI,
nipeiid reHoB, N30SI, MUTPAITUH. XapaKTeprU30BaTh
aJIeMeHTapHbIe (aKTOPHI SBOIIOIMH: MYTAIIHOHHBIH
npoiiecc, KOMOWHATHBHAS N3MEHUYNUBOCTD,
TMIOITYJIAIIMOHHBIE BOJHBI, Ipeii) reHOB, N30ISIHs,
MUrpanus. Y CTaHaBIMBATh IPUUYUHHO-CIIE/ICTBEHHbIE
CBS3HM MEX/Ty MEXaHU3MOM U PE3yJIbTaTOM JAeHCTBUA
JIBIKYIIMX CHII (3JIEMEHTaPHBIX (DaKTOPOB) SBOIIIOIIHN
PackpoiBaTh copepxkaHue TEPMUHOB U OHSITHIA:
©CTeCTBEHHEIN 0TOOp, 60pHba 3a CyIeCTBOBAHUE.
OnuceIBaTh MEXaHU3M JEWCTBHUS €CTECTBEHHOTO 0TOOpA.
XapaktepuszoBarb ()OPMBI €CTECTBEHHOTO 0TOOpa

OOLIeTTPUHSTEIE
HOPMBI TTOBEJICHUS,
TpaBUyIa OOIICHMUS
co

CTapUINMHU
(TmegarormaecKuMH
pabOTHHUKAMM) U
CBEPCTHUKAMU
(oOyuaronmumucs),
MIPUHIIATIEL YIeOHOH
JUCIUILTAHBI U
caMOOpraHU3aIuH;
- IPUBJICYCHIE
BHUMaHUS
00yJaronmxcs K
IICHHOCTHOMY
aCTIeKTy
U3yYaeMbIX Ha
YpOKax sIBJICHUH,
OpTaHM3aIHs UX
paboTsI €
MoJy4yaeMou Ha
YpOKe COIMAIBHO
3HAYUMOM
uHpOpMaIen —
UHUIMMPOBAHHE €€
o0CcyXIeHMs,
BBbICKA3bIBaHHUSI
o0yJaromMucs
CBOETO MHEHUS 10
ee MoBoAY,
BBIPAOOTKH CBOETO
K Heil

OTHOIIICHUS;

- HCITI0JIb30BaHUE
BOCIIMTATEIIBHBIX
BO3MOKHOCTEH




(IBWOKYIIUH, CTAOMITU3UPYIOLIHA, TU3PYITUBHBIN) U
CpaBHUBATh UX MEXAY COOOM.

XapaxTepruzoBaTh 00pb0Y 3a CyIIIeCTBOBAaHUE H
CpaBHUBATh €€ BUIBI (MEXXBUAOBAsI, BHYTPUBUAOBAS,
0opbOa ¢ HeOIArONPUATHBHIMU (aKTOpaMH BHEIIHEH
cpebl)

PackpbiBath cojiep>kaHue TEPMUHOB U TOHSITHIA:
MPUCTIOCOOIEHHOCTD, TOKPOBUTEILCTBEHHAS U
npefocTeperarolas OKpacka, MaCKUpOBKa,
BHI000pa30oBaHue.

OnwuchiBaTh MEXaHU3M BO3HUKHOBEHUS
MIPHUCIIOCOOJICHUH Y OPraHU3MOB.

BbIsIBIATS 110 H300paKeHUSIM, Ha KUBBIX U
(bUKCHPOBaHHBIX MIpeNapaTax MpUMeEpbI
MPUCTIOCOOICHHOCTH PACTEHUH U )KUBOTHBIX K
YCIIOBUSIM CpeJibl OOUTaHUs, JOKA3bIBATh
OTHOCHUTEIHHYIO 11e1eCO00Pa3HOCTh MTPUCIIOCOOICHUH.
XapakTepu3oBaTh CIIOCOOBI 1 MEXaHH3MBI
BUI000Pa30BaHMsI; OMTUCHIBATD U CPABHUBATH OCHOBHBIC
(hOPMBI SKOJIOTHYECKOTO U TeorpaduuecKoro
BU000pa30BaHUs

PackpbiBath copepxkaHue TEPMUHOB U IIOHSITHIA:
MaKpO3BOIIOLNS, (hprIoreHe3, OMOIOrnuecKuil mporpecc
u perpecc, apomMop}o3, uauoasanTanus, oomas
JiereHepalysi, aJanTUBHAas paruaius.
Xapaktepu3oBarb ()OPMBI IBOJIOIHH.

BeisiBiisiTe apoMopdo3bl M MAMOAAANTALUHN Y PACTEHUN 1
’KHBOTHBIX.

CpaBHHBaTh OMOJIOTUYECKHUI ITporpecc 1
Ouostornueckuii perpecc, apoMopo3, HAN0AJANTALHIO
1 O0LIYIO AETeHEPALHUIO.

BBISIBIISITS B3aMMOCBSI3H MEXKY ITyTSIMU 1
HanpaBJICHUSIMU 3BOJIIOLIMH Y PACTEHHH U )KUBOTHBIX

Bo3HukHOBeHUE U
pa3BUTHE KU3HU HA
Semie

10

0.5

bu6nmoreka IJOK
https://m.edsoo.ru
[7f41cc74

POII (10 xacc)

PackpbiBath copepxkaHue TEPMUHOB U OHSITHIA:
KpearmoHu3M, a0uoreHe3, BUTAIHN3M, TAHCTICPMHUS,
01011033, KoalepBaThl, TPOOUOHTHI, CHMOMOTCHE3.
XapakTepru30BaTh METO/IbI U3YUYCHUS HCTOPHUECKOTO

coJep KaHus
yueOHOro mpeamera
4yepe3
JIEMOHCTPAIINIO
oOyJaronmmcs
MIPUMEPOB
OTBETCTBEHHOTO,
IpaXJaHCKOTO
MOBEJICHNS,
MIPOSIBIICHUSI
YeJIOBEKOMIO0US U
JI0OPOCEPICUHOCTH,
yepes moaodop
COOTBETCTBYIOIINX
TEKCTOB IS
YTeHUsI, 3a7a4 JJIsl
peleHus,
MPOOJIEMHBIX
CUTyalHH s
00CyXIeHHS B
KJacce;

- IPUMEHEHNE Ha
ypoKe
HWHTEPAKTUBHBIX
(hopM paboTHI ¢
00yJaroIMMucs:
HMHTEIUICKTYaTbHBIX
urp,
CTUMYJIUPYIOLIUX
MO3HABATEIILHYIO
MOTHUBALHIO
obyJaronmxcs;
JUCKYCCHUH,
KOTOpBIE Jaf0T
obyJarorumcst
BO3MOXXHOCTh
MpUOOPECTH OMBIT
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[subject/5/11/
MDBUI (10 xmacc)
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
937278&class le
vel ids=10,11

MIPOIIIOTO 3eMIIH.

[lepeuncnats OCHOBHBIE 3TAIbl XUMUYECKON U
OMOJIOTNYECKOM YBOJIOLHH.

Wznaratk conepaHue rurnoTe3 U TEOpui
BO3HUKHOBEHMSI )KU3HU Ha 3emiie (KpealluoHu3Ma,
CaMOIIPOM3BOJIEHOTO 3apOKICHNUS (CTIOHTAHHOTO),
nmaHcrepMuy, TuroTe3sl PHK-Mupa).

OnuceiBath dKcniepumenTsl C. Mumiepa u I'. FOpu no
MOJTy4YEHUI0 OPTaHNYECKHUX BEIIECTB U3
HEOPraHM4YEeCKUX MyTEM aOMOI€HHOI'O CUHTE3a
PackpbiBatTh conepkaHUuEe TEPMUHOB U TIOHATHMN: 30H,
apa, nepuoi, apoMopdo3bl, HINOATANITAIINH.

3HaTh NOCIEAOBATEILHOCTh S0HOB: KaTapXeu, apXxeu,
MPOTEPO30ii, (haHEepO30ii; Ip: apxeickas,
MPOTEPO30ICKAs], NAIE030MCKasl, ME3030MCKas,
KalfHO30¥CcKast; IEPUOJI0B: KEMOPHICKUH, OPIOBUKCKHIA,
CUJTypUHCKHIA, IEBOHCKUI, KAMEHHOYTOJIbHBIH,
MIEPMCKHU, TPUACOBBI, IOPCKUI, METIOBOM,
[1aJICOT€HOBBIM U HEOT€HOBBIM, AHTPOIIOI€HOBBIM.
XapakTepu30BaTh OCHOBHBIE COOBITHS B Pa3BUTHH
OpPraHMYECKOro MUpa I10 3paM U IepruoaaMm
Te0JIOTMYECKOM NCTOPUH; ITAIBl PA3BUTHS
PacTUTENBHOIO M dKUBOTHOT'O MHUpA.

Beienuts riiaBHbIe apoMOp(O3bl pACTCHUN U
AKHUBOTHBIX. CpaBHUBATH MEXy COOOM Ipe/ICTaBUTENEH
CHUCTEMAaTHYECKHUX TPYIII OPTaHU3MOB, BBISBIIST YEPTHI
YCIIOKHEHUS ¥ IPUCTIOCOOJICHHOCTH K YCIIOBHSIM KM3HU
PackpbiBath copepxkaHue TEPMUHOB U IIOHSITHIA:
CHUCTeMAaTHKa, HCKyCCTBEHHAs M €CTECTBEHHAs
Kkjaccuukanys, OnHapHass HOMEHKJIATYPa, IPUHLIAI
HEPAPXUUHOCTH.

XapaxkTepru30BaTh COBPEMEHHYIO CHCTEMY
OpraHMYECKOro MHupa

PackprIBaTh cofepkaHiue TEPMUHOB U MTOHSATHINA:
AHTPOTIOJIOTHS, AaHTPOTIOT€HE3, YETIOBEK PAa3yMHBIN
(Homo sapiens), npsMOX0XACHNE, BTOPAst CUTHAIbHAsI
CUCTEMA.

BEJICHUSI
KOHCTPYKTHUBHOTO
JIanora;
TPYHIIIOBO# paboTHI
WA

paboTH B mapax,
KOTOpBIC y4ar
KOMaHIHOH paboTe
u

B3aUMOJICUCTBUIO C
JpYTUMU JAETbMHU;

- BKJIFOUCHHUE B YPOK
UTPOBBIX MPOLEAYP,
KOTOPBIC MOMOTAIOT
NOJ/IePKaTh
MOTHBAIIUIO
oOyJarommxcs K
MOJTY4YEeHUIO
3HAaHUH,
HaJTaXMBAHUIO
MO3UTHBHBIX
MEXKINYHOCTHBIX
OTHOLLIEHUH B
KJlacce, MOMOTaoT
YCTAHOBJICHUIO
JI0OPOXKEIATSIILHOM
atMochepsl BO
BpEMSI YPOKa;

- OpraHusanms
medcTBa
MOTHBUPOBAHHBIX U
3pYAUPOBAHHBIX
00yJaronmxcs HaJt
ux
HEYCIICBAIOIIMHU
OJTHOKIIACCHUKAMH,
JAIOLIETO UM
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[lepeuncnare 3aaun aHTPOIIOJIOTHUH, 3TAIIBI
CTaHOBJICHUSI U PA3BUTHS MIPEJICTABIECHUH O
MIPOUCXOKJICHNUH YesioBeKa. M3maraTe OCHOBHbIE
nojoxxeHus: reopuu Y. JlapBuHa, KpUTHUECKU
OLICHUBATh HEHAYYHYIO HH(OPMAIIHIO O
MIPOUCXO0KJICHUN YEJIOBEKA.

3HaTh CUCTeMaTHYeCcKoe ToioxkeHune Buaa Homo
sapiens, MePeUrCIATh €ro MOP(OIOro-aHaTOMUIECKHE
MPU3HAKK PA3HOTO YPOBHSI (THII, KJIACC, OTPSI U Ap.).
YcranaBnyBaTh YEPThl CXOJICTBA U PA3IMUYUIN YeJIOBEKa
1 )KUBOTHBIX.

OOBSCHSTH U OIICHUBATh 3HAYCHUE HAYYHBIX 3HAHUH O
MIPOUCXOKICHUU YeJIOBEKa JIsl IOHUMaHUs MeCTa U
POJIM YeJIOBEKa B IPUPOJIE

PackpbiBaTh copepxKaHue TEPMUHOB U IIOHSITHIA:
(aKTOpBI aHTPOIIOTeHEe3a, TPYIIIOBOE COTPYTHHUYECTBO,
pedb, opyauitHast e TeNbHOCTD, TOTUMOP(H3M.
XapakTepu3oBarh ABHXKYIINE CHUIBI ((HaKTOPHI)
AHTPOIIOTeHe3a: ONOJIOTMUECKIE U COIIMANBHBIC,
CpPaBHHMBATH WX MEXKY COOO0M

PackpbiBaTh copepxaHue TEPMUHOB U IOHSITHI:
aBCTPAJIONINTEK, YEJIOBEK YMEIbIH, YETIOBEK
NPSAMOXOSIINM, HeaHAepTaIel, KpOMaHbOHELl,
HEOJIUTHYECKAsT PEBOIOIIHS, TIEPBOOBITHOE UCKYCCTBO.
XapakTepru30BaTh U CPaBHUBATH MEXKTY COO0H
OCHOBHBIE CTa/IN1 IBOJIOINH YeJIOBEKA!
XPOHOJIOTMYECKUH BO3pAacT, apeasl paclpOCTPAHECHHUSI,
00BEM rOJIOBHOT'O MO3Ta, 00pa3 KU3HU U OPYIUs TPyia
PackpbiBatTh conepkaHue TEPMUHOB U TIOHSTHI: pachl,
pacoreses, couuan-gapBUHU3M, PACU3M, METUCALUSI.
XapakTepru30oBaTh U CPABHUBATH IIPECTABUTEIEH
YEJIOBEYECKHX Pac, PaCKPhIBATh MPUUNHBI 1 MEXaHU3MBI
pacoreHesa, NepeuncisATh U IPUBOIUTH IPUMEPHI
MPUCIIOCOOIEHHOCTH YE€JI0OBEKA K YCIOBUSIM CPEIb,
MIPUMEPHI TPUCIIOCOOUTETHHOTO 3HAYEHHUS PACOBBIX
MIPU3HAKOB.

JokaspiBath ennHCTBO Buaa Homo sapiens, HayuHyI0

COLIMAIIEHO
3HAYUMBIH OITBIT
COTPYIHUYECTBA U
B3aHMHOM ITOMOIIIH;
- MHUIIMAPOBAHKE
MOJITICPIKKA
HCCIIEN0BATEIbCKON
JeSITeTbHOCTH
00yJaronmxcs B
paMKax peanu3saruu
UMH
UHIABUIYATBHBIX H
TPYMITOBBIX
HCCIIEI0BATEIbCKHX
MPOEKTOB, YTO JIaCT
o0yJaronmmcs
BO3MOXHOCTb
npruooOpecTH
HABBIKH
CaMOCTOSITEIIBHOTO
peleHust
TEOPETUUYECKOU
MIPOOJIEMBI,
TeHEPUPOBAHUS U
odopmiteHus
COOCTBEHHBIX HJIEH,
YBOKUTEIHHOTO
OTHOIIICHHUS K
YY)KHM HIESIM,

0 OpPMIIEHHBIM B
pabotax apyrux
HCCIIeIOBaTENEeH,
HABBIK MyOJINIHOTO
BBICTYIUICHUS TIEpe]
ayIUTOPUEH,
apryMEHTHPOBAHUS
u




HECOCTOSTEJILHOCTh PACOBBIX TEOPUN, UIEH
COLIMAIBHOIO AaPBUHU3MA U pacu3Ma

Opranu3msl 1
OKpY>KaroIast
cpena

bubmuorexa LIOK
https://m.edsoo.ru
[7f41cc74
POII (10 kmacc)
https://resh.edu.ru
[subject/5/11/
MDBHUI(10 xmacc)
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
937278&class le
vel ids=10,11

PackpriBaTh cofiepkaHie TEPMUHOB M TTOHSATHINA:
9KOJIOTHSL, TIOJIEBbIC HAOIOJICHNS, SKCIICPUMEHTHI,
MOHHUTOPHHI OKpY>KaroIei cpebl, MOIEINPOBAHHUE,
9KOJIOTHYECKOE MUPOBO33pEHHUE.

[lepeuncnare 3a7aun 3KOJOTUH, €€ pa3/IeNbl U CBA3U C
JPYyTUMH HayKaMHu.

XapakTepu3oBaTh METO/IbI HKOJIOIMYECKUX
UCCIICIOBAHNN

PackpbiBath copepxaHue TEPMUHOB U TIOHATHIA: cpeaa
obuTaHus, SKoNoTnYecKre (pakTopbl, OMOTOTHIESCKHIA
ONTHUMYM, OTPAaHUYUBAIOIINN (JIMMUTHPYIOIIU)
¢axrop.

XapakTepu3oBaTh yCIOBUs Cpell OOUTaHHUS OPTaHU3MOB;
KJIacCU(UIMPOBATH U XapaKTEPU30BATh IKOJIOTUIECKUE
¢dakTopbl: abnoTHYECKHEe, ONOTHYECKUE U
AQHTPOIIOTCHHBIE.

OnuceIBaTh ICUCTBUE IKOJIOTHUECKUX (DAKTOPOB Ha
OpraHHU3MBl.

XapakTepu3oBaTb 0COOCHHOCTH CTPOCHUS U
JKU3HENIESTEIbHOCTH PACTEHUH 1 )KUBOTHBIX Pa3HbIX
cpen oouTaHus

PackpsIBath copepxkaHue TEPMUHOB U IOHSITHIA:
abnotudeckre GakTopel, GOTOTEPUOTIU3M,
OMOJIOTNYECKUE PUTMBI.

AHanu3upoBaTh JEHCTBHE CBETA, TEMIIEPATYPHI,
BJIKHOCTH Ha OPraHU3Mbl U IPUBOIUTH [IPUMEPHI
NPUCIOCOOIEHHOCTH OPTraHU3MOB.

[MpoBoauTh OHONOTHUYECKHE HAOMIOCHHS U OPOPMIISITH
pe3yIbTaThl TPOBENEHHBIX HAOTIOACHMI

PackprIBaTh cofiepkaHiue TEPMUHOB U MTOHSITHINA:
onoTHyeckue GaKTOPbl, XUITHUIECTBO, MAPa3UTH3M,
KOHKYPEHITUS, MyTyaJIn3M, CHMOHMO03, KOMMEHCAJIN3M,
HaxJIeOHUYECTBO, KBAPTUPAHCTBO, AaMEHCAIIN3M,
HEUTpanus3Mm.

XapakrepuzoBarb OuoTH4YecKre (PakTOpbI U BHIBI

OTCTauBaHUS CBOCH
TOYKHU 3pCHH.



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11

B3aMMOOTHOILICHUN MEXIy OpraHu3MaMHU; MPUBOIUTh
MpUMeEpPbl B3aUMHOH MPHUCIIOCOOIEHHOCTH OPraHU3MOB.
CpaBHUBATH MEXAY COOON BUIBI ONOTHYECKUX
B3aUMO/JICUCTBUI OPTaHU3MOB

PackpbiBaTh copepikaHie TEPMHUHOB U TIOHSTHIA:
HOITYJISIINS, YUCICHHOCTD, IJIOTHOCTb, PO’KIAEMOCTb,
CMEpPTHOCTb, IPUPOCT, MUTPALIUS, TUHAMUKA
YHUCICHHOCTH MOMYJISILHH.

XapakTepru3oBaTh OCHOBHBIC TIOKA3aTeIH U
9KOJIOTHUYECKYIO CTPYKTYPY HOIMYJISILINHI; OIMCHIBATH
MCXaHU3MBI PCTYJISALIUN YUCIICHHOCTHU IMOIYJISAIUN

Coo01ecTBa u
JKOJIOTUYECKHUE
CUCTEMBI

10

bubmoteka [JOK
https://m.edsoo.ru
[7f41cc74
PBUI (10 xmacce)
https://resh.edu.ru
[subject/5/11/
MDBIII(10 xmacc)
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
937278&class_le
vel ids=10,11

PackpbiBaTh copepxaHue TEPMUHOB U TOHSITHIA:
OHOIIEHO03, DKOCUCTEMA, OHOTEOIIEHO3, BUIbI-
JOMHWHAHTBI, DKOJIOTUYCCKas HUIIIA.

XapaxTepru3oBaTh ONOTIEHO3 (COOOIIECTBO), €T0
BUJIOBYIO, IPOCTPAHCTBEHHYIO M TPOPHUUECKYIO
CTPYKTYpbl. OOBSICHATEH pOJIb KOMIIOHEHTOB OHOIICHO3a
B TIOJJICPXKAHNU €r0 CTPYKTYPBI M CYLIECTBOBAHUS HA
onpeesIEHHON TePPUTOPHH.

OOBSACHITH OMOOTHUECKHIA CMBICIT SIPYCHOCTH H
JIMCTOBOI MO3aMKH.

CpaBHHBaTh KOMIOHEHTHI OMOIIEHO30B, UX BUOBYIO,
MPOCTPAHCTBEHHYIO U TPOQUUECKYIO CTPYKTYPBI, CBSI3U
MEXy OpraHU3MaMu

PackpbIBaTh copepikaHie TEPMHUHOB U OHSATHH:
HKOCUCTEMA, OMOT€0LIEHO03, TPOIYLIEHTbI, KOHCYMEHTHI,
peayleHThI, TPOPUISCKUE YPOBHH, MTUIIIEBAS 1IEIb U
CETb, IKOJIOTUYECKHE MUPaMUIbl, Onomacca,
NPOAYKIHMSA, CYKLIECCHSI.

XapakTepru30BaTh CBOWCTBA 3KOCUCTEMEI (&€
CIOCOOHOCTH K JUTUTEIBHOMY CaMOIIOJIePKaHHIO,
OTHOCHUTENFHO 3aMKHYTBII KDYTOBOPOT BEILIECTB,
HEOOXOIMMOCTh MTOTOKA DHEPTHUH).

CpaBHHBaThH MAaCTOUIIHBIEC U JCTPUTHEIEC TIUIIIEBHIC TIETIH,
TpoUUECKHE YPOBHU 3KOCHCTEMBI.

Paznuuars nupamMuasl NPOAYKLUUH, THPAMHIBI
YKUCJICHHOCTH U TUPaAMUABI OMOMAaCCEL.



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11

CocTaBisITh LIETIH U CETH TUTAHHUS.

[epeuncnars cBOHCTBA 3KOCHCTEM: YCTOMYMBOCTD,
CaMOpETYJIALNS, Pa3BUTHE (CYKIIECCHS).

OnuceiBaTh MEXaHU3M HOANCPKAHUS PABHOBECHS B
9KOCUCTEMAX.

XapakTepu3oBaTh CYKLECCHUH, BBISIBIIATH IPUYMHBI U
o011e 3aKOHOMEPHOCTH CMEHBI 3KOCHUCTEM
PackpbiBath copepkaHie TEPMUHOB U IOHSTHI: BOJHEIE
9KOCUCTEMBI, OMOTe0IeHO3bI, PUTOTIIAHKTOH,
300TIaHKTOH, OEHTOC, TYMYC.

[TpuBOIUTH IPUMEPHI TPUPOAHBIX IKOCHCTEM CBOCH
MECTHOCTH.

CpaBHHBAaTh Ha3eMHbIE U BOJHbBIE SKOCUCTEMBI;
OpTraHm3Mbl, 00pa3yIoIIre pa3Hble TPOPUIESCKHE YPOBHH
PackpsiBaTh copepxkaHue TEPMUHOB U IIOHSTHIA:
AHTPOIIOTEHHAS 9KOCHCTEMA, arPOIKOCHCTEMA,
ypOo3skocucTema, buopasHoodpasue.

XapakTepru3oBaTh arpo3KOCUCTEMBI M YPOOIKOCUCTEMBI,
0CcOOEHHOCTH UX CYIIECTBOBAHHS.

[IpuBOAUTH IPUMEPHI AHTPOMIOT€HHBIX SKOCUCTEM CBOEH
MECTHOCTH, ONMCBIBATh X BUAOBON COCTAB U
cTpykTypy. CpaBHUBATH COCTaB U CTPYKTYPY
NPUPOAHBIX 3KOCHCTEM U arpO3KOCHCTEM,
arpodKOCUCTEM U YPOOIKOCHCTEM

PackpbIBaTh copepxkaHue TEPMUHOB U IIOHSITHIA:
ounocdepa, KHBOE BEIIECTBO, TUHAMUYECKOE
paBHOBecue. OuenuBath Bknan B. U. Bepnaackoro B
co3zaanue yueHus o ouocdepe.

XapakTepuzoBarb cOCTaB Onocdepsl, QyHKIIMN )KUBOTO
BemiecTBa Onochepsl U onpeAenaTh (Ha KapTe) 00IacTH
€ro HauOOJIBIIEro PacpOCTPAHEHHUSL.

[TpuBoIUTH IPUMEPHI TTPOSIBIICHHS (QYHKIIUH KUBOTO
BemiecTBa Onochepsl, OMOTEOXMMIYECKOM
JeSITEIBHOCTH YeJIOBEKa.

[epeuucinars ocodeHHOCTH OnOChephl Kak ri1o0anbHON
9KOCHCTEMBI 3eMITH

PackpbIBaTh copepikaHie TEPMHUHOB U IOHSTHA:




LEJIOCTHOCTH OMOCdephl, KPyTOBOPOT BEIIECTB,
OMOTCOXUMHYECKHUE IIUKJIIBI AIEMEHTOB, 30HAILHOCTh
omocdepbl, ONOMBI.

OnuceIBaTh KPYrOBOPOT BEIIECTB, OMOTC€OXIMHYECKUE
IUKJIBI 230Ta U yriiepoja B Ouocdepe.

OOBSICHATD TPUYNHY 30HATLHOCTH OHOC(EpHI.
[Mepeunciars 1 XapaKTepH30BaTh OCHOBHBIC OHMOMBI
cymu 3eMIu

PackpbiBath conepkanie TEPMUHOB U TIOHSTHIA:
AHTPOIIOTCHHBIC U3MEHEHUSI, SKOJIOTHICCKUN KPU3HC,
rIo0aNbHBIE TPOOTIEMBI.

XapakTepru3oBaTh OMOC(EPHYIO POJIb YeIOBEKa.
[TpuBOIUTH IPUMEPHI AHTPONIOTCHHBIX U3MCHEHUH B
omocdepe.

OrneHUBAaTh MOCJICACTBUS 3arPS3HEHUS BO3AYIITHOM,
BOI[HOI\/'I Cp€abl, UISMCHCHHA KJIMMaTa, COKpaIlCHus
O6mopa3zHooOpazusl.

DopMyTUpoBaTh COOCTBEHHYIO MO3UIIMIO TIO
OTHOIICHUIO K FHO63JH>HI)IM " pCruOoHaJIbHBIM
HKOJIOTHUYECKUM TpobiieMaM, apryMeHTHPOBATh CBOIO
TOUKY 3peHUs. Ha3pIBaTh NPUYMHBI TIOSBICHUS
NPUPOJIOOXPAHHOMN ITHKH, PACKPHIBATH 3HAUYCHHE
nporpecca Jyis Ipeo/I0JICHHUS KOJIOTHIECKOT0 KPU3Kca
PackpbIBaTh copiepkaHie TEPMUHOB U TIOHSTHIA:
panroHaIbHOE IPUPOAOTIOIE30BaHHE, YCTOHUHBOE
pa3BUTHE, KOIBOIIOIHS. XapaKTepH30BaTh
palMOHATIBHOE UCTIONIb30BAHUE TIPUPOTHBIX PECYPCOB;
OCHOBHBIC ITOJIOKCHUS KOHLCIIIINN YCTOI\/'I‘II/IBOFO
pa3BUTHsL

OBLIEE KOJIMYECTBO
YACOB IIO
[TPO'PAMME
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INIOYPOYHOE IINTAHUPOBAHUE
11 KIIACC

KoJunuecTBO 4acosB

u/n Tema ypoka B Kontponbn | IlpakTuueckue | JJIEKTPOHHbIE HH(PPOBBIE 06Pa30BaTEIbHbIE PECYPChI
Cero | e paboTbl | padoThI
) bubmuoreka ITOK https://m.edso0.ru/863e6122 https://m.edsoo.ru/863e632a
DBOIIOIYS U METOJIBI €€ " - "
1 - 1 VYpok "buonorus - Hayka o xuBoil npupoae" (POILI)
i ' https://resh.edu.ru/subject/lesson/3827/start/118940/
Bubmmoreka ITOK https://m.eds00.ru/863e9570
Hcropust pa3BuTHs " o
2 S — 1 Ypok "Bo3HUKHOBEHHE U pa3BUTHE 3BOMIONMOHHBIX uaeil" (POI)
pea B https://resh.edu.ru/subject/lesson/5393/start/131997/
3 MHUKPO3IBOJIOLHS 1 bubaunoreka I{OK https://m.edsoo.ru/863e9cle
[Momymnsiius Kak dMeMeHTapHAs
€JIMHULIA BUJA U YBOJIIOLIUM. Bubmmnorexa ITOK https://m.edso0.ru/863e99c6
4 JlaGoparophas padorta Ne 1 1 05 VYpox "Bua. Kpurepuu suna. [omymsiuus" (POL)
«CpaBHEeHHE BHJIOB TI0 https://resh.edu.ru/subject/lesson/4949/start/119943/
MOP(HOJIOTHYECKOMY KPUTEPHUIO»
JIBHXKYIIIHE CHJITBI bubnunoreka I{OK https://m.edsoo.ru/863e9dad
5 (3nmemeHTapHBIC (hAKTOPHI) 1 Ypok "MexaHu3MbI 3BOMOIMOHHOTO Tiportecca” (POIII)
3BOJIFOLIUH https://resh.edu.ru/subject/lesson/5388/start/17609/
. bubmmoreka ITOK https://m.edsoo.ru/863e9ed0
EcTecTBennsIit oTO0p U ero " "
6 (bopbI 1 VYpox "®opmel ecrecTBeHHOro 0T60pa B omyisiuuu' (POILD)
P https://resh.edu.ru/subject/lesson/5389/start/107051/
Pesynbrare! sBOMOLIAN:
NPUCTIOCOONCHHOCTE bubnmoreka ITOK https://m.edsoo.ru/863e9fde
OPTAHHM3MOB 1 Ypoxk "IIprucroco0aeHHOCTD - pe3yJIbTaT ASHCTBUSA (PaKTOPOB SBOJIIOLIUU
7 BHJI000pa3oBaHUE. 1 0,5 ’

JlaboparopHas padorta Ne 2
«Omnmcanmne
MPUCTIOCOOIICHHOCTH OpraHu3Ma

Bunoobpazosanme" (POIL)
https://resh.edu.ru/subject/lesson/5390/start/295809/



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://m.edsoo.ru/863e9570
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://m.edsoo.ru/863e9da4
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://m.edsoo.ru/863e9ed0
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://m.edsoo.ru/863e9fde
https://resh.edu.ru/subject/lesson/5390/start/295809/

U €€ OTHOCUTEIILHOI'O
XapaxkTepay

Hanpagnenus u nytu

bubmmoreka ITOK https://m.edsoo.ru/863e9cle

8 N — Ypok "OCHOBHBIC HANPABIICHHS YBOIIONMOHHOTO Tporecca (POII)
P B https://resh.edu.ru/subject/lesson/4950/start/295838/
Ypoxk "OO01mue 3akOHOMEPHOCTH (TpaBuiia) 3Boronuu. Yacts 1" (MOBI)
9 Heo6paTHMOCTh 3BOMIOLAH https://uchebnik.mos.ru/material_view/atomic_objects/10884897?menuRefer
rer=catalogue
10 HUcrtopus xxu3nu Ha 3eMIe U VYpok "Pa3BuTHe npecTaBieHus 0 BOZHUKHOBeHUH xu3Hu" (POL)
METO/Ibl €€ M3YUCHUS https://resh.edu.ru/subject/lesson/3874/start/301094/
11 ['unoTessi NpOHCX0xACHH Bubmnoreka ITOK https://m.edsoo.ru/863eaba6
JKU3HH Ha 3emiie
PasBITIHE SKHAHH Ha 3enie o Bbubmnoreka IOK https://m.edsoo.ru/863eabbe
12 oDaM I TIEDHOLAM Ypoxk "Oransl pazputus xu3an Ha 3emie” (POLI)
p pHol https://resh.edu.ru/subject/lesson/3885/start/270127/
OCHOBHBIE 3TaIbl YBOJIIOIUU
PACTUTCIIBHOI'O U JKUBOTHOI'O
MUpa.
13 | Ilpakruueckas padora Ne 1 0.5 bubmumoteka LIOK https://m.edsoo.ru/863ea8bc
«3yuyeHne nckomaemMbIx
OCTaTKOB PACTEHUMN U KUBOTHBIX
B KOJUJIEKITUSIX)»
CoBpeMenHas CHeTeMa Bubmnorexa ITOK https://m.edsoo.ru/863ea48e
14 o I‘E?HI/ILIGCKOFO MIDA VYpoxk "Muoroobpa3zue opranuueckoro mupa. [Ipuxiumns: cucremarukn"
p P (P3LI) https://resh.edu.ru/subject/lesson/5395/start/107347/
15 IBOITIONMS HETOBEKA Bubmmoreka ITOK https://m.edsoo.ru/863eac2c
(aaTpOMIOTrEeHe3)
bubmmoreka ITOK https://m.edsoo.ru/863ead44
JBrxymiue cuibl ((hakTophl) " "
16 AHTPONOrCHE3a VYpok "IlosiBnenue venoBeka pazyMHOro. @akTopbl F3BOIIOIMH YeJIOBEKa
p (PBIII) https://resh.edu.ru/subject/lesson/3906/start/283994/
Ypoxk "bimkaiimuie "poICTBEHHUKH" YeI0BEeKa CPEIH )KUBOTHBIX. DTaITbl
OCHOBHBIE CTaJMH SBOITIOIUN .
17 qelToBeKA sBosronuy npumaros” (POLL)
https://resh.edu.ru/subject/lesson/4951/start/290181/
18 Henoseueckue pacht 1 Bubmmoreka ITOK https://m.edsoo.ru/863eaea?

IMPUPOAHBIC aJjallTallun



https://m.edsoo.ru/863e9c1e
https://resh.edu.ru/subject/lesson/4950/start/295838/
https://uchebnik.mos.ru/material_view/atomic_objects/10884897?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10884897?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://resh.edu.ru/subject/lesson/5395/start/107347/
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://m.edsoo.ru/863eaea2

YCJIOBCKA

O0001eHHe 0 TeMe
«Bo03HNKHOBEHHE U Pa3BUTHE

Ypok "['unore3sl ¥ TEOpUH BOZHUKHOBEHMS JKU3HU Ha 3emiie. Yacts 1"
(MDII)

19 JKU3HH Ha 3emiie». https://uchebnik.mos.ru/material _view/atomic_objects/10905139?menuRefer
KonTpoabnas paéora: Nel rer=catalogue
VYpok "Opraamns3m u okpysxatomias cpeaa. Jxkonorndeckue gpaxropsr” (POLL)
20 | Sxomorns kax Hayxa https://resh.edu.ru/subject/lesson/5392/start/8378/
21 Cpenbt obutamms i Bbubanoreka ITOK https://m.edsoo.ru/863eafec
JKOJIOTHYECKUE (PAKTOPBI
Abunotndeckue GaKkTophl.
Jlaboparophas padora Ne 3.
«Mopdonoruyeckue
22 OCOOCHHOCTH paCTeHMi 3 0.5 bubnunoreka I{OK https://m.edsoo.ru/863eb10e
Pa3HBIX MECT OOUTaHUS.
Jlaboparophas padora Ne 4.
«BausHUE cBeTa HA POCT U
pPa3BUTHE YSPCHKOB KOJICYCa»
23 | buornueckue (haKTOPEI bubmmoreka ITOK https://m.edsoo0.ru/863eb348
DKojoruyeckue
XHapaﬁT;E:CC;;KHa%(;zZJﬁf; H- Ypok "Dkonornyeckue xapakrepuctuku nomysiaun” (MOL)
24 P . P B 0.5 https://uchebnik.mos.ru/material _view/atomic_objects/11193816?menuRefer
«IToacy€r mmoTHOCTH rer=cataloque
! = g
TIOITYJIANIAN Pa3HBIX BUJIOB
pacTeHui»
25 CoobrmecTsa opramsmos — bubaunoreka I{OK https://m.edsoo.ru/863eb46a
OHMoIIeHO3
KOOI HHUECKIE CHOTEMAL Bbubmmoreka ITOK https://m.edsoo.ru/863eb46a
26 (3KocHCTeMbI) Ypok "CoobiecTBa u s3xocuctemsr" (POIII)
https://resh.edu.ru/subject/lesson/5501/start/119075/
i%tiiizlﬁbfogiza;(ff;ml(ne Bubmmorexa ITOK https://m.edsoo.ru/863eb5fa
27 HDAMILLL éBOﬁCTBa Ypoxk "CsoiictBa u pazsurue 3xocuctemsr" (POIII)
DAMHIEL. https://resh.edu.ru/subject/lesson/4953/start/105422/
skocucteM. Cykieccus
28 | Mpuposie sKocHCTEMbI Ypok "Dxocuctema. Yacts 1" (M)

https://uchebnik.mos.ru/material view/atomic objects/11313755?menuRefer
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https://resh.edu.ru/subject/lesson/5392/start/8378/
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://m.edsoo.ru/863eb5fa
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://uchebnik.mos.ru/material_view/atomic_objects/11313755?menuReferrer=catalogue

rer=catalogue

Ypok "AHTponoreHHbIe SKocucTeMbl" (MOBII)

29 | AHTPOIOTeHHBIC YKOCUCTEMBI 1 https://uchebnik.mos.ru/material_view/atomic_objects/11365364?menuRefer
rer=catalogue
Brocdepa — roGatbas bubnuoreka LIOK https://m.edsoo.ru/863ebbse
30 3KOCI/ICTI;M3 Jenn 1 VYpok "Cocra u ¢pynknuu bruocdepsr” (POII)
https://resh.edu.ru/subject/lesson/5394/start/119104/
31 3axonomeproctu 1 Bbubmnoreka IIOK https://m.edsoo.ru/863ebd16
CylIecTBOBaHHs Onochepsbl
32 UenmosedecTBo B Onocdepe 1 Ypok "Uenosek u 6uocdepa” (PILL)
3emun https://resh.edu.ru/subject/lesson/5499/start/295898/
33 CocylecTBoBanue pupoAL! 1 1 Bubmmoreka ITOK https://m.edsoo.ru/863ebale
YeJIOBEUSCTRA
O0001enue TeMbl
34 «Coo01mecTBa u 1 Ypok "['nobansHbie 3K0M0THUecKHe Tpodembr” (POLLI)
IKOJIOTHYeCKHe CHCTEMbD» https://resh.edu.ru/subject/lesson/3896/start/17493/
KonTpoabhas padora: Ne2
OBUIEE KOJIMYECTBO YACOB 34 25

[10 ITPOI'PAMME



https://uchebnik.mos.ru/material_view/atomic_objects/11313755?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11365364?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11365364?menuReferrer=catalogue
https://m.edsoo.ru/863ebb5e
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://m.edsoo.ru/863ebd16
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://m.edsoo.ru/863eba1e
https://resh.edu.ru/subject/lesson/3896/start/17493/

I[TPOTPAMMHO-METOJANYECKOE OBECIIEYEHHE

Angnpeesa H.JI. buonorus (6a3ossiit ypoens), OO0 NOL| «Muemo3una



		2023-10-22T20:25:49+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "УСТЬЯНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




