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HosicHuTeIbHAS 3aNIHCKA

PabGowas mporpamma mo yuyeObHomy mnpeamery «buonorus» (mpenmerHas — 006iacTb
«EcTecTBeHHO-Hay4HbIE TIPEAMETBI») apecoBaHa TIIyXHUM OOYUYalOIIUMCS, MOJTyYaroIuM CpeiHee
obmee oOpaszoBanue (mo Bapuanty 1.2 @AOII). IIporpamma pa3paboTaHa B COOTBETCTBUHU C
HOPMaTHBHBIMH ITPABOBBIMU aKTaAMH ¥ METOIMYECKUMH TIOKYMEHTaMU (eIepaIbHOTO YPOBHSI:

- Genepanpubiii 3akoH OT 29.12.2012 Ne 273-®3 ((¢ wu3m. u pgom., ¢ 28.02.2023)) «O6
oOpasoBanun B Poccuiickoii @eneparum»;

- IopsiakoM opraHM3alMy M OCYLIECTBICHHS 00Pa30BaTEIbHON JAEATEIHHOCTH 10 OCHOBHBIM
o0mieoOpa3oBaTebHBIM TIporpaMMaM — 00pa30BaTeNbHBIM IMPOrpaMMaM HadalbHOTO OOIIEro,
OCHOBHOTO 00I11eT0 U cpenHero odmiero oopasosanus, yrB. [Ipukazom Munobpuayku Poccun ot
22.03.2021 Nel15;

- ®denepanbHOr0 roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CpeJHEero oOIIero
obpazoBanus (panee — ®I'OC COQO), yrBepkIeHHOTO MpukazoM Munmpocsemenus Poccuiickoi
Oenepanun ot 17 masg 2012 . Ne 413 (B pen. Ilpukaza Munnpocsemenus: Poccun ot 12.08.2022
Ne 732)

- Konmenmuu mnpenoxaBanusi ydeOHOro mnpeamera «buosorus» B 001meoOpa3oBaTENbHBIX
opranu3zanusax Poccuiickoii @enepannu, peaanu3yromX OCHOBHbIE 00pa3oBaTelbHbIE TPOrPaMMBbl
(omoOpena pemeHueM ¢eaepaTbHOTO  y4eO0HO-METOAMYECKOT0 OOBEAMHEHHS TI0 OO0IeMy
obOpazoBanuto. OnmoOpena pemeHueM (eaeparTbHOTO0 y4eOHO-METOIUYECKOTO0 OOBEIUHEHUS TI0
obmemy oOpa3zoBanmio, TpoTOKOT OT 29 anpens 2022 1. Ne 2/

- Konuenuu sxonoruueckoro oopazoBaHus B cucteMe oo1iero oopa3oBaHus;

- DenepanbHBIM NepeyHeM YueOHUKOB (mpuka3 MuHuctepcTtBa mnpocBemenus Poccun ot
21.09.2022 r Ne 858 (C usmenenusmMu u aonotHeHus MU oT: 21 uronst 2023 1., 21 despans, 21 mas
2024 r.).

[IporpamMmma cocTaBieHa W aganTUpOBaHa Ha OCHOBE (eaepalbHON padodvei mporpamMMbl IO
Oowosmornn  (0a30BBIM  YpOBEHB) cpeaHero ooOmero oOpasoBanus i1 10-11  kmaccos
oOpasoBaTeNbHbIX opranmu3anuii — Mocksa 2023r.

buonorus Ha ypoBHE cpeqHero o61iero o0pa3oBaHus 3aHUMAET BaKHOE MECTO.

Omna o6ecnieunBaeT GOPMHUPOBAHUE Y OOYUAFOIINXCSI TIPEICTABIICHUN 0 HAYYHOW KapTUHE MHUPA,
pacmupsieT ¥ 0000IIaeT 3HaHUS O KMBOU MPHUpOJE, €€ OTIUUYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alii U DHBOJIOLUWH, CO3MAET YCIOBUS JUIA: MO3HAHHUS 3aKOHOB KMBOM MPHUPOJIBI,
¢dbopmupoBanusi (PyHKIMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro oOpasa
KU3HU, IKOJIOTUYECKOTO MBIIILJICHUS, [IEHHOCTHOTO OTHOIICHUS IPUPOJIE K KUBOU U YETIOBEKY.

Bonpiioe 3HaueHne OMOJIOTHS UMEET TAKKE JJISl PEIICHUS BOCHHUTATEIbHBIX U Pa3BHBAIOIINX
3a/1a4 cpeiHero oo1ero o0pa3oBaHusl, COIMATU3AUU 00yIarOIINXCS.

N3ydyenue Ouonoruu obecreynBaeT YyCJIOBUS Ui (OPMUPOBAHMS HHTEIUICKTYalbHBIX,
KOMMYHHMKAITUOHHBIX U HH(POPMAIMOHHBIX HaBBIKOB, ACTETUYECKON KYIBTYpPBI, CIIOCOOCTBYET
UHTErpauy OMOJOTMYECKUX 3HAHUN C TPENCTaBICHUSMU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKU, XUMHUH U reorpaduu. Ha3BaHHBIE MOJOKEHUS O MpeJHA3HAYCHUH Yy4eOHOTO
npenMera «bHONOTHSA» COCTaBUIM OCHOBY Ui ONpEIENeHUsT TMOJIXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJICPKAHUS, TPEICTABICHHOTO B MPOTpaMME 10 OUOJIOTHH.

OT10op coxepkanusi yueOHOro mnpeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMHA KyJIbTypOCOOOpPa3HOTO MOAX0Ja, B COOTBETCTBUU C KOTOPHIM OOY4YarolIMecs IOJIKHBI
OCBOUTH 3HAaHMUA M YMEHHs, 3HaYMMble AT (HOPMHUPOBAHMS OOLIEH KyIbTYpBI, ONMpeelsIoLIe
aJIeKBaTHOE TIOBEJCHUE 4YeNIOBEKa B OKpYXKarolledl MNpupoaHoil cpenae, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU M MTPAKTUYECKON

nearenbHocTH. Ocoboe MecTo B 3TOM cUCTeMe 3HaHMH 3aHMMAIOT DJIEMEHTHI COJepXKaHUS,
KOTOpBIE CIY)KaT OCHOBOW i1 (pOPMUPOBAHMS NPEACTABICHUH O COBPEMEHHOM €CTECTBEHHO-
HAy4YHOH KapTHHE MHPA U LIEHHOCTHBIX OPUEHTALMIX JIMYHOCTH, CIIOCOOCTBYIOUINX I'yMaHU3aUN
OMOJIOTHYECKOTO 00pa30BaHMUAL.

CTpyKkTypupoBaHHE COJepXaHUA y4yeOHOro Marepuaisa B MporpaMme M0 OHOJIOTUU
OCYIIECTBIICHO € Y4ETOM NPHOPUTETHOTO 3HAUYEHUS 3HAHMM 00 OTIMYMTENBbHBIX OCOOEHHOCTSIX



JKUBOU IIPUPOJIBL, O €€ YPOBHEBOM OPraHU3aLMU U DBOJIOLUU. B COOTBETCTBUU € 3TUM B CTPYKTYpE
yuebHoro mpenmera «buojorus» BBIIENEHBI CIEAYIOUINE COJIep)KaTeNbHble JTUHUU: «buonorus
Kak Hayka. MeToJibl

Hay4yHOT0 NOo3HaHUs», «KieTka kak Onosnoruueckas cucreMay, «OpraHusm Kak OnoJioruueckas
cucreMa», «CuctemMa U MHOroodpasue OpraHudeckoro Mupa», «IBOJIIOLMS KUBOW HPUPOIBI»,
«DKOCHCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Ileny w3ydenus yueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJAJCHHE
oOyJaromUMHUCS 3HAHUSIMA O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHu3alMd KHUBBIX CHCTEM
pPa3HOro paHra U MpUOOPETeHHE YMEHUM MCIOJIb30BaTh STH 3HAHUS ISl TPAMOTHBIX JIEHCTBHUIl B
OTHOIIEHUH OOBEKTOB KUBOM IIPUPOJIbI U PELLEHUS Pa3INYHbIX )KU3HEHHBIX IIPOOJIEM.

Joctmxenne nenu wu3ydeHus: ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
obOecnieunBaeTcs peIICHUEM CIEIYIOLUX 3a0ay:

J OCBOEHHE OOYYaIOUIUMUCS CUCTEMbl 3HAHUNH O OWOJIOTMYECKUX TEOPHSX, YUCHMSX,
3aKOHAX, 3aKOHOMEpHOCTSX, TUIIOTe3aX, IpaBWiaX, CIYXallUX OCHOBOH misi (opMHpOBaHUS
MIPEJICTAaBICHU O €eCTECTBEHHO-HAyYHOW KapTMHE MHUpa, O METOoJaX Hay4yHOI'O IO3HAHMUS,
CTPOEHUHM, MHOTOOOpa3sMHd U OCOOEHHOCTSX MKHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3aluH,
BBIJAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTUY;

J (dhopMupoBaHHe y O00y4arONIMXCS MO3HABATEIbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B IMpoliecce aHalu3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTUM HAay4YHBIX B3IJIAJIOB,
uJeH U MoAX0I0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

. CTaHOBJIEHHE Yy oOOydarolmuxcs oOmeld KyabTypbl, (DYHKIHOHAJIbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUH OOBSCHATH M OLICHHWBATH SIBICHUS OKPY’KAIOLIETO MHpa KUBOW NMPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MOTYYEHHBIX IPH U3YYEHUH OUOJIOTHH;

. dhopmupoBaHUe y 00yYarONIUXCS YMEHHH WLTIOCTPUPOBATH 3HAYCHHE OMOJOTHYECKUX
3HAHUM B MPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKA, PAa3BUTHM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

. BOCIIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTHU TO3HAHMS YEJIOBEKOM JKHBOM MPHUPOIBI,
HE00X0IMMOCTH OEpeKHOTO OTHOIICHHS K HEW, COOMIOJCHHS] STUUYECKUX HOPM INpPU MPOBEICHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

. OCO3HAHHE IIEHHOCTU OMOJIOTMYECKUX 3HAHUH ISl TIOBBIIICHUS YPOBHS SKOJIOTHMYECKOM
KYJIBTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHS;

. MpUMEHEHHE MPUOOPETEHHBIX 3HAHUNW M YMEHUN B MOBCEAHEBHOW >KM3HH Ui OLIEHKH
MOCJIEJICTBUI CBOEH JEATEIbHOCTH MO0 OTHOIICHHIO K OKpYKarollel cpezie, COOCTBEHHOMY

. 3I0POBBI0, 000CHOBAHHE U COOJIOICHUE MEP MPOPUITAKTUKH 3a00JICBAHHIA.

PabGouass mporpamMma MOJHOCTBIO COXpaHSET TMOCTaBlIEHHbIE B 00IIe00pa30BaTEIbHON
mporpaMMe eI U 3aJaud, a TakKe OCHOBHOE COJIep)KaHue, HO JUisi oOecredeHus OcOoObIX
o0pa3oBaTeNbHBIX MOTPEOHOCTEH TIIyXUX OOydYaloIUXCcd HMMEET CIEAYyIlue O0COOEHHOCTH
peanu3anuu.

OTH 0COOCHHOCTH 3aKTI0YAI0TCS B:

Koppekuunonnbie 3a1a4m Kypca:

. pa3BUTHE yMEHHs IJIAHUPOBAHUS CXEMbl BbICKa3bIBaHUS;

. CIOCOOHOCTh  BBIJICNIATh 3HAUMMble M CYIIECTBEHHbIE MapamMeTpbl OOBEKTOB H
SIBJICHUH OKPY>KAIOLIEH CPEbI;

. MOMCK OOBEKTOB, HX CTPYKTYpPHBIX M  (PYHKIMOHAIBHBIX KOMIIOHEHTOB IO
CXOKUM TIpU3HAKaM;

. KOppeKIus POHETUKO-(OHEMAaTUYECKONH U JIEKCUKO-TPaMMAaTHUECKOH peuu;

. (dbopMupoBaHHEe AUATOTMYECKOH M MOHOJIOTHYECKOH peuw;

. pa3BUTHE HAIISIIHO-OOPAa3HOTO U CIIOBECHO-JOTMYECKOTO MBIIIJICHHUS;

. pa3BUTHE OCO3HAHHOCTHU B BBINOJIHEHUH 33JaHUH, YBEPEHHOCTH B cede.

. OOyuaTh paboTe ¢ HaTypaJlbHBIMU 00BEKTaMHU, repOapHbIM MaTepHalioM;

. OBJ’Ia,I[eBaTL CIIOCOOHOCTBIO MMPUMCHCHU MOHATHHHOTO alirapara OMOJIOTHYECKOTO



. 3HaHUS;

. YTOYHSATH IPEMETHBIC U IPOCTPAHCTBEHHBIC IIPEACTABICHUSI.

Mecmo npeomema 6 yuebHom niame

B cucreme cpennero o6mero oOpasoBanusi «buonorus», usydaemas Ha 0a30BOM YpPOBHE,
ABIISICTCS  00s3aTENbHBIM ~ y4eOHBIM  TPEIMETOM, BXOJSIIMM B  COCTaB  IPEAMETHOU
oOpa3oBatenbpHON 00macTH «ECTeCTBEHHBIE HAYKI.

3a cyer BapHaTUBHOW YacTH Y4E€OHOTO IUIaHA YBEIMYCHO KOJMYECTBO 4acoB ¢ 1 10 2 4acos.
[Iporpamma paccunrtana Ha usydenue B 10 u B 11 xnaccax.

VY4eOHbIM TUTaHOM Ha e€ u3ydeHue oTBeAeHo 136 yd4eOHBIX "acoB, 1o 2 yaca B Helenio B 10 u
11 kmaccax cooTBeTCTBEHHO. [IpemycMOTPEHHBIH INpPU 3TOM pe3epB CBOOOTHOTO Yy4eOHOTO
BPEMEHHU PEKOMEH]IyeTCS UCTIOIB30BaTh ISl IOBTOPEHHSI M 3aKPETUICHUSI MaTepHara.

Inanupyemblie pe3yJibTaThl 0CBOEHUs y4eOHOro npeamera «buoJiorus» Ha ypoBHe
cpeaHero oomero oopa3oBanusi

Cormacho @®I'OC COO ycranaBnuBaroTcs TpeOOBaHMS K pe3yabTaraM OCBOCHHS
0Oy4JaroIMMHCs TPOTPaMM CPEIHEro 00Imero o0pa3oBaHMS: JIMYHOCTHBIM, METAlpPEIMETHBIM U
MIPEAMETHBIM.

JIuunocmmuuwle pezynomamat

B cTpykType JHMYHOCTHBIX pE3YJIbTaTOB OCBOCHHs TmpenmeTra «bBHOIOTHS» BBIIEICHBI
CIIEIYIOIINE  COCTABISAIONINE: OCO3HAHME  OOYJAIONUMKCS  POCCHHCKOM  TpakIaHCKOM
UACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIHHOCTH W CaMOOTIPEIEIICHHIO,
HAIMYAE MOTHBAlMA K OOyYCHHIO OWOJIOTHH, IEJICHAPABICHHOE pPAa3BUTHE BHYTPEHHHX
YOSXKJCHUH JTMYHOCTH Ha OCHOBE KIFOUEBBIX IICHHOCTEH M MCTOPHYECKUX TPATUIMA pPa3BUTHUS
OMOJIOrMYeCcKOro 3HaHMsI, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCsS PYKOBOJCTBOBATHCS B CBOEH
JEeSITeIbHOCTH 1[EHHOCTHO CMBICJIOBBIMU YCTaHOBKAaMH, MPHUCYIIMMU CHCTEME OHOJOTHYECKOTO
o0pa3oBaHMs, HATMYKE HKOJIOTMUECKOTO MPaBOCO3HAHUS, CHOCOOHOCTU CTABHUThH 1€ U CTPOUTH
KU3HEHHBIE IIIaHbI.

JIndHOCTHBIE PE3yAbTAThl OCBOCHUS MpeameTa «bruosorus» JOCTUraloTcs B €IUHCTBE y4eOHOM
U BOCIUTATENIbHOM JEATEIbHOCTH B COOTBETCTBHM C TPAAUIMOHHBIMH  POCCHHCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPHUUECKMMH U JYXOBHO HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMHU B
oOliecTBe MpaBWJIaMd M HOPMaMU IOBEICHHS M CHOCOOCTBYIOT MpolieccaM CaMOIO3HaHUS,
CaMOBOCIMTAHUA M CaMOPA3BUTHsI, PA3BUTHS BHYTPEHHEH IMO3ULIMU JIMYHOCTH, MaTPUOTH3MA,
YBOXEHUSI K 3aKOHY U TPABOMOPSAIKY, YEJIIOBEKYy Tpyda M CTapuieMy IOKOJEHHUIO, B3aHUMHOIO
yBa)KeHUs1, OEPEKHOr0 OTHOIICHUS K KYJIBTYPHOMY HACIICAUIO U TPAIUIIMSIM MHOTOHAIIMOHAIHLHOTO
Hapoaa Poccuiickoit denepannu, npupoje U OKPYKaroIIen cpeje.

JIndHOCTHBIE pe3yNnbTaThl OCBOEHUs ydeOHOro mnpenmera «buonorus» TOMKHBI OTpaxarb
TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCA C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JTUYHOCTH, CHCTEMOM [IEHHOCTHBIX OPUEHTALIUN, MO3UTUBHBIX BHYTPEHHUX YOSKICHU,
COOTBETCTBYIOIINX TPAJIUIIMOHHBIM [IEHHOCTSIM POCCUHCKOTO OOIIECTBA, paCIIUPEHHUE KU3HEHHOTO
OTIBITA U OIBITA JICATEIHHOCTH B IPOIECCE PeaU3allui OCHOBHBIX HANPABIECHUI BOCIUTATENBHOM
NeSITeNIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaxIaHCKOTr0 BOCIIUTAHMS:

-C()OPMUPOBAHHOCTh I'PAXIAHCKOIN MO3ULIKMU 00Y4aroLIerocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O
YJieHa POCCUICKOTo 00I1IeCTBa;

-OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M 0Osf3aHHOCTEH, YyBa)XEHHE 3aKOHA U
IIPABONOPSIKA;

-TOTOBHOCTb K COBMECTHOH TBOPYECKOH NeATENbHOCTH MpPU CO3/aHUM YYEOHBIX HPOEKTOB,
peleHnH yuyeOHBIX M M03HABATEIbHBIX 3a/1a4, BHIIIOJHEHUH OMOJIOTMUECKUX IKCTIEPUMEHTOB;

-CIIOCOOHOCTh OMPEAETATh COOCTBEHHYIO MO3UIIMIO MO OTHOIIEHUIO K SIBJICHUSM COBPEMEHHOMN
KHU3HU U OOBACHSATH €€;

-YMEHHE YYHUTHIBATH B CBOUX JAEHUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJEHCTBUS
JHONIeH € pa3HBIMH YOSXKIACHUSAMH, KYJIBTYPHBIMHU IIEHHOCTSIMHU M COLIUAJIBHBIM MOJIOKEHUEM;



-TOTOBHOCTh K COTPYIHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHCHUS YYCOHBIX,
MO3HABATENIbHBIX M MCCIIEOBATEIbCKUX 3a7ad, YBAKHUTEIBHOTO OTHOIICHHS K MHEHHIO
OTITIOHEHTOB TP 0OCYXKJCHUH CIIOPHBIX BOTIPOCOB OMOJIOTHYECKOTO COJICPKAHUS;

-TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOM EATEIBbHOCTH.

2) NaTPpHOTUYECKOT0 BOCTIMTAHUSA:

-C()OPMUPOBAHHOCTh POCCHUUCKON TPaXKIAHCKOW HICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH nepell PoanHo#, ropnoctu 3a cBoil kpai, cBoro Poauny,
CBOM SI3BIK M KYJBTYPY, IPOIILJIOE M HACTOSIIIEE MHOTOHAITMOHAILHOTO Hapoaa Poccuu;

-IIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJICIUIO M MaMSITHUKAM MPUPOJIBI, JTOCTHKCHHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

-CIIOCOOHOCTh OIIEHUBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH,
MMOHMMAaHUS 3HA4YCHHs] OWOJOTMM B TO3HAHWUU 3aKOHOB TMPHUPOJBI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOTO 00IEeCTBA;

-ujieiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIY)KEHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTh 3a
ero cynb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

-0CO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUHUCKOTO HApOa;

-c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBE/ICHNS,

-ClIOCOOHOCTh OIICHWBATh CHUTYAIMI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHUS,0PHUEHTHPYACH Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

-0CO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOECHUE YCTOMYMBOTO OyIyIIero;

-OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIMTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEW CEMENHOMU )KU3HU B COOTBETCTBUHM C TPAAUIUAMH HapoaoB Poccuu;

4) 3cTeTMYECKOr0 BOCIIUTAHUS:

-3CTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA, OOLIECTBEHHBIX OTHOLICHUII;

-IIOHMMAaHUE AMOLIMOHAIBHOTO BO3ACUCTBUS KUBOU NPUPOBI U €€ LIECHHOCTH;

-TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHHE NPOSBIIATH Kaue€CTBA
TBOPYECKOU JIMYHOCTH;

5) ¢dusuueckoro BocnuTraHus, (pOPMHUPOBAHNUS KYJIbTYPbI 310POBbSi 1 3MOUMOHAJIbHOIO
0J1aronoJIy4nsi:

-IOHMMaHue W peaju3alus 3J0pOBOro M 0Oe3omacHOro odpasza >XKM3HU (3I0pOBOE IMUTAHUE,
coONIofieHne TUTHEHUYECKUX MPaBUI U HOPM, COAJaHCHUPOBAHHBIM PEXUM 3aHATUA M OTIbIXA,
peryispHas ¢pu3ndeckasi akTHBHOCTD), OEPEKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOLICHUS
K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

- MOHUMAaHUE IEHHOCTH MPaBUJI UHIUBUIYAIBHOTO U KOJJIEKTUBHOTO O€30MaCHOTO MOBE/ICHUS B
CUTYalUsIX, YTPOKAIOIIMX 3J0POBbIO U )KU3HU JIOJEH;

-OCO3HAHME TIOCIEACTBUM M HENPUSTUS BPEAHBIX MPHUBBIYEK (YNOTPEONEHHUS AalIKOTroJs,
HApKOTHKOB, KypeHHS);

6) Tpy10BOro BOCIIMTAHUS:

-TOTOBHOCTb K TPYIy, 0CO3HAHUE LIECHHOCTH MacTePCTBa, TPYyAOII00UE;

-TOTOBHOCTb K aKTHUBHOM JEATEIbHOCTH TEXHOJOTMYECKOM M COUMAIbHOM HAINpaBIE€HHOCTH,
CHOCOOHOCTh MHUITUUPOBATh, MJIAHUPOBATH U CAMOCTOSITENILHO BHITIOIHATH TaKyIO AESITETLHOCTD;

-MHTEepeC K pa3nuuHbiM cdepam NpodeCCHOHANBLHON NESTENbHOCTH, YMEHHE COBEpIlaTh
OCO3HaHHBIN BeIOOp Oynytiel mpodeccun U pearTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHbI;

-TOTOBHOCTh MU CHOCOOHOCTH K 00Opa3oBaHHIO M €caMOOOpa30BaHMIO HAa MPOTSHKEHUU BCeEl
KU3HU;

7) 3K0JIOTMYeCKOro BOCIIUTAHMS:

-3KOJIOTUYECKU [€JeCO00pa3HOe OTHOIIEHHWE K MPHUpOJe KaK HMCTOYHHKY XU3HU Ha 3emIe,
OCHOBE €€ CYyILIECTBOBAHUS;

-TIOBBIIIICHHE YPOBHS OSKOJOTHYECKOH KYyIbTYphl: TPUOOPETEHHE OMNBITa IJIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEICTBUM JUIsl OKPYKAIOIIEH Cpe/Ibl;



-0CO3HaHME TI0OATBHOTO XapaKTepa FKOJIOTHUECKUX MPOOIEM U IyTel MX pelIeHus;

-CIIOCOOHOCTh MCIONIB30BATh MPHOOpPETaeMble MPU U3YUYEHUH OMOJIOTHU 3HAHHUS U YMEHUS NPHU
peleHnn mnpoodiaeM, CBA3aHHBIX C PALMOHAIBHBIM MPHPOJIOIOIL30BaHNEM (COOIONEHIE MPaBUII
IIOBE/ICHUS B IPUPOJE, HAIIPABJICHHBIX HA COXPAaHEHHE PABHOBECUS B SKOCHCTEMAX, OXpaHy BUJIOB,
IKOCHUCTEM, Orochepsl);

-aKTUBHO€ HENPUATUE AEHCTBUM, TPUHOCAIINX BPE OKPYXKAIOIIEH MPUPOIHON CPENE, YMEHHUE
IIPOrHO3UPOBATh HEOIArONPUATHBIE SKOJOTUYECKUE MOCIEICTBUS IPEANPUHUMAEMBbIX IEHCTBUN U
MpeIoTBpallaTh ux;

-HaJIMYME€ Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KYIBTYpPbI, OIbITA
NESITEIbHOCTH ~ DKOJIOTMYECKOM  HalpaBI€HHOCTH, YMEHHMS  PYKOBOACTBOBaTbCsl MMM B
MM03HABATENbHOM, KOMMYHHMKATUBHONW M COLMAIbHOM IpakTHUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTHUYECKOH 1eATENbHOCTH IKOJIOTMYECKOW HAallPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

-c()OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW MpPaKTHKH, OCHOBAaHHOTO Ha JMajore KyiabTyp, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

-COBEPIICHCTBOBAHUE S3bIKOBOM M YHTATENbCKOM KYIBTYphl KakK CpelCTBAa B3aMMOJECHCTBUS
MEXY JIFOIbMU U MTO3HAHUS MUPA;

-IOHMMaHue cnenuukd OWOJOTUM KaK HayKH, OCO3HaHHUA €€ poiau B (POPMHUPOBAHUU
PaIMOHAJIBLHOTO HAYy4YHOTO MBIIUIEHHUSI, CO3JaHUM LIEJIOCTHOTO TMPEACTaBICHUS 00 OKpPYXKaIoLIEM
MUpE KaK O €IUHCTBE MPUPObI, UETOBEKa U 00IECTBA, B IO3HAHUU MTPUPOJIHBIX 3aKOHOMEPHOCTEN
U peleHun npolieM CoXpaHeHus: MPUPOTHOTO PABHOBECHS;

-yOeXXAEHHOCTh B 3HAYMMOCTU OHWOJIOTHMH Ui COBPEMEHHOW LMBUIM3aLUU: OOecreyeHus
HOBOTO YpPOBHS Pa3BUTHsI MEIUIMHBI, CO3JAHHUE IMEPCHEKTUBHBIX OMOTEXHOJOTUH, CHOCOOHBIX
pelaTe pecypcHble MpoOieMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA IyTeH BBIXOAA M3 INIOOATBHBIX
9KOJIOTHYECKUX MpoOseM U obecrieueHus Mepexosia K yCTOMUMBOMY Pa3BUTHIO, PAllMOHATILHOMY
MCIOJIb30BAaHUIO IPUPOTHBIX PECYPCOB M (POPMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

-3aMHTEPECOBAHHOCTh B TOJIYYEHHWU OWOJIOTMYECKUX 3HAHMW B IENAX MOBBILIECHHUS OOLIei
KYJABTYPBI, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KAaK COCTaBHOM dYacTh (YHKIIMOHAIBHOU
IrpaMOTHOCTH oOydaromuxcs, GopMUpyeMoil Ipu U3y4eHUH OHUOJIOTHH;

-IOHMMAaHUE CYIIHOCTH METOJOB IO3HAHMS, HCIHOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HUCHOJB30BaTh IMOJy4yaeMmble 3HaHUA U1 aHanu3a M OOBSICHEHHS SABICHUN
OKPY)KalOll[ero MHpa M MPOUCXOJAIIMX B HEM HU3MEHEHHH, yMeHue nenarb 0OOCHOBAaHHBIE
3aKJIIOYEHHS] HA OCHOBE HAay4HbIX (DAKTOB W MMEIOMIMXCS JaHHBIX C LEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

-CIIOCOOHOCTh CaMOCTOSITEIPHO MCMOIb30BaTh OMOJOTHYECKUE 3HAHUS ISl PEIIeHUs] mpooiIemM
B PEAbHBIX JKU3HEHHBIX CUTYaLIUAX;

-OCO3HAHME IIEHHOCTH HAy4yHOH JesTeNbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO H
HCCIIEZIOBATENBbCKYIO IEATENIbHOCTh HHANBHUAYAJIbHO U B TPYIIIIE;

-TOTOBHOCTb M CIIOCOOHOCTh K HEMpephIBHOMY 00pa3oBaHHI0O M €aMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYUCHHIO HOBBIX 3HAHMM 1O OWOJOTMH B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTAMH.

B npouecce 10CTHXKEHUS TMUYHOCTHBIX PE3Y/IbTaTOB OCBOCHHUS 00Y4arOIUMUCS POTrPaAMMBI 110
OMOJIOTUM Ha YpOBHE cpenHero ooOmero oOpa3zoBaHHs Yy OOydYarOUIMXCS COBEPIICHCTBYETCS
SMOLMOHAIbHBIA HHTEJUIEKT, MpeANoarami chpopMUpPOBaHHOCTS!

- CaMOCO3HAaHHS, BKJIIOYAIOLIETO CHOCOOHOCTh MOHHMMAaTh CBOE SMOLMOHAIBHOE COCTOSHHE,
BUJIETh HAlpaBJIEHUS pa3BUTHsI COOCTBEHHOM SMOLIMOHATIBHOM cepbl, ObITh YBEPEHHBIM B cebe;

- CaMOPETYJIUPOBaHUs, BKJIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 3a
CBOE TMOBE/IEHUE, CMOCOOHOCTh aNalTHPOBAThCAd K SMOLMOHAIBHBIM HM3MEHEHUSM U IPOSBIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;;

- BHYTPEHHEW MOTHBAIlMM, BKJIIOYAIOIIEW CTPEMIIEHHE K JIOCTHIKEHUIO LEIM U YCIIEXY,
ONTHMHU3M, HHUIIMATUBHOCTD, YMEHHE JEHCTBOBATh, UCXOS U3 CBOUX BO3MOKHOCTEM;



- OSMIAaTUM, BKJIIOUYAIOUIEH CIIOCOOHOCTh IOHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBAaTb €ro TMpPH OCYHIECTBICHUM KOMMYHHUKAIlMM, CIHOCOOHOCTh K COUYYBCTBUIO U
COIIEPEIKUBAHMUIO;

- COLMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JAPYTUMHU
JIOBMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U Pa3peliaTh KOH(PIUKTHI.

Memanpeomemmnuie pe3ynvmamot

MeranpenMeTHble pe3ynbTaTbl OCBOEHUS y4yeOHOro mpeamera «buosiorus» BKIIHOYAIOT:
3HaUMMBbIe 11 (POPMUpPOBaHMS  MHPOBO33PEHHS]  OOYYAIOIUXCS  MEXAUCIHUILTUHAPHBIC
(MexrnpenMeTHbIE) OOLIEHayYHbIE TIOHATHUS, OTPAKAIOLIUE 1EJI0CTHOCTh HAYYHOU KAPTHUHBI MUPA U
cienn(UKy METO/IOB TO3HAHMS, HCIOJIB3YeMBbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHs,
SIBJIEHUE, MPOIIECC, CUCTEMA, HAyUHBIN (DAKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCIIEIOBaHNE, HAOIONEHUEe, U3MEpPEHUe, SKCIEPUMEHT W JIPpYTHX), YHHUBEpcalbHble Yy4eOHbIE

neiictBust  (TMo3HaBaTelbHBIE,  KOMMYHUKAaTHUBHBIC,  PETYISATUBHBIC),  OOECIECUUBAIOIINE
dbopmupoBaHre (PyHKIMOHAIBHOW TPAMOTHOCTH U COIMAJIBLHON KOMIIETCHIIMH OOy4aroluxcs,
CIOCOOHOCTD 00yyaronmxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCITUTITHHAPHBIE,

MHPOBO33PCHUCCKHE 3HAHWS W YHHUBEpCaJIbHBIC YUeOHBIC JCHCTBHS B TIO3HABATEIHHOH U
COLIMAIbHOM MPAKTHKE.

IMo3HaBaTeIbHbIE YHUBEPCATbHBIE YUeOHbIE JelicTBUS

basoevie nozuueckue oeiicmeus:

- caMoCTOSTeIbHO (OPMYITHpPOBaTh W aKTYaIM3UPOBaTh MPoOIeMy, paccMaTpuBarh e&
BCECTOPOHHE;

- WCIOJIb30BaTh MPH OCBOCHHWH 3HAHWH MPHUEMBI JIOTHYECKOTO MBINLICHHUS (aHAJIM3a, CUHTE3a,
CpaBHEHHUA, KiIacCU(pUKAMK, OOOOIICHUS), PACKPHIBATh CMBICI OHOJOTHYECKUX TOHSATHI
(BBLIENATH UX XapaKTEepHbIEC IPU3HAKHU, YCTAHABIUBATh CBSA3H C APYTUMU MOHATUSAMU);

- ONpeAensaTh LETH AeSITeNbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHUM UX JOCTHUKEHUS,
COOTHOCHTD PE3yNIbTaThl ACATEIbHOCTU C IOCTABICHHBIMU LENSIMH;

- HCTIOJIb30BaTh OMOJIOTUYECKUE TIOHTUS JUId OOBSICHEHUS (PAKTOB U SIBJICHU KUBOU MPHUPO/IBI;

- CTPOUTH JIOTUYECKUE pacCyKIeHHUsS (MHIYKTUBHbIC, AETyKTUBHbBIC, [0 AHAJIOTHU), BHISBISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEYMs] B paccMaTpUBAEMbIX SBICHUSX, (OPMYIHpPOBATh BHIBOJBI U
3aKJIIOYCHHUS;

- NPUMEHSATh CXEMHO-MOJENIbHbIE CpEJCTBA JUIsl MPEICTABICHUS CYLICCTBEHHBIX CBSI3eH U
OTHOILIEHUH B HU3y4aeMbIX OHMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUYHI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

- pa3pabarbIBaTh IJIaH PEIICHUs MPOOJIEMbI C YIETOM aHaIM3a UMEIOUIUXCS MaTepUabHBIX U
HeMaTepUalbHBIX PECYPCOB;

- BHOCHTH KOPPEKTHUBBI B JCSITEIBbHOCTb, OLIEHMBATb COOTBETCTBHUE PE3YIBTATOB LEJSM,
OIICHUBATh PUCKHU TMOCIEACTBUN ACITEILHOCTH;

- KOOPOUHUPOBATb M BBINOJHATH pabOTy B YCIOBHSX pPEANbHOrO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aMOCHCTBHS,

- pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MIPH PEIICHUH YKHU3HEHHBIX MPOOIEM.

ba3zoevie uccnedosamenvckue oeiicmeus:

- BIIaJIeTh HaBBIKAMHU Y4eOHO-HCCIENOBAaTeNIbCKOW W TPOEKTHOW JesATeNbHOCTH, HABBIKAMU
paspelieHus mpooOieM, COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TOUCKY METOJIOB
pelIeHNs MPaKTUYECKHX 3a1a4, MPUMEHEHUIO Pa3IMYHBIX METOIOB TIO3HAHMUS,

- HCIIONIb30BaTh pAa3jMuHble BUIBl JACATEIBHOCTH MO TONYyYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpETAIUH, MPEOOpa30BaHUI0 U MPUMEHEHHI0 B YY€OHBIX CHUTYalMsX, B TOM YHUCIE MPHU
CO3/1aHUU Y4eOHBIX U COLIMATBHBIX MPOEKTOB;

- ¢GopMHUpOBaTh HAYYHBIH THUI MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHUEH, KIFOUEBHIMU
MOHATHSIMH U METOJIAMH,

- cTaBuTh U (opMynHpoBaTh COOCTBEHHBIE 3a/aud B 0Opa30BaTENbHON NEATENBHOCTH U
KU3HEHHBIX CUTYaIIUSX;



- BBIABIIATh NPUYUHHO-CJIC/ICTBEHHBIC CBSI3U M AKTYyaJIM3UPOBATh 3aJ1auy, BbIJABUTATH TUIIOTE3Y
e€¢ peleHus, HaxOAWTh apryMEHTHl [UIs JIOKa3aTelibCTBAa CBOUX YTBEPXKIACHHUH, 3aJaBaTh
rapamMeTpbl U KPUTEPUU PEILICHHUS;

- aHAJM3HUPOBATH IMOJIYYCHHBIE B XOJI€ PELICHUS 3a/1a4H PEe3yIbTaThl, KPUTUUECKH OLICHUBATh UX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBHSIX;

- 1aBaTh OLICHKY HOBBIM CHTYAIUsIM, OIICHUBAThH TIPUOOPETEHHBIHN OIIBIT,

- OCYHIECTBISTH IIeJICHANIPABICHHBIN TOMCK MEepeHoca CPEeICTB W CHOCOOOB ACHCTBUS B
PO EeCCHOHANBHYIO CPELY;

- yMeTb TIEPEHOCUTh 3HAHMUS B  T[IO3HABATEJIBHYID W  MPAKTUYECKYyl0  oO01acTu
KU3ZHEICATECIbHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEHU, TIPEJIaraTh OPUTrHHAIBHBIE TIOJIX0/IbI M PEIIEHUs, CTABUTD

MPpOOJIEMBI U 3a7a4H, IOMYCKAIONINE aTbTepPHATUBHBIE PEIICHMUS.

Paboma c ungpopmayueii:

- OpPHEHTHPOBAThCS B PA3IUYHBIX HCTOUYHUKAX HMHQOpMaMM (TEKCTe y4eOHOro mocoous,
Hay4HO-TIOMYJSIPHOM JIUTEpaType, OMOJOTHYECKUX CIIOBAPSAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHbBIX, B MHTepHere), aHanu3upoBaTh HHGOPMAIMIO PA3IUYHBIX BUIOB U (opMm
MIPEACTABIICHUS, KPUTHIECKU OIICHUBATH €€ JJOCTOBEPHOCTHh M HEMPOTHBOPEUNBOCTD;

- (opmynupoBaTh 3ampochl W TPUMEHSTh pa3IUYHBIE METOABl TMPU TOWUCKE U OTOOpe
Ounosornueckoi nHPpopMaIuy, He0OX0IUMOM ISl BBITIONHEHUS YUeOHBIX 3a/1a4;

- mpuoOpeTaTh OMNBIT HCIOJH30BAHUSA HWH(HOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO HCIIOJI30BAHUS PA3TNIHBIX TTIOMCKOBBIX CHCTEM;

- CaMOCTOSITEILHO BBIOMpATh ONTUMAJIBHYIO (OpPMY TIPEICTaBICHUS OHOJIOTHYECCKOM
nHpopMaruu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIBI, PUCYHKH U APYTOEC);

- HCIIOJIb30BaTh HAy4HBIH S3bIK B KauyecTBE CpeACTBa Ipu padboTe ¢ OHOIOrHYecKoi
nHpopmanuen: MPUMEHATh XUMHUYECKUe, (PU3MYecKhe M MaTeMaTH4eCcKUe 3HAaKh U CHMBOJIBL,
dbopmynel, abOpeBHAaTypy, HOMEHKIATYpy, HCIOIL30BaTh W TMPEeoOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH;

- BJaJeTh HaBbIKAMHU pAcClO3HABaHUA U 3alUThl UHGpOpManuu, HHPOPMAITMOHHOMN
0€30MacCHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMU:

1) oowenue:

- OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX cpepax >KM3HU, aKTUBHO y4aCTBOBATh B JUAJIOTE WJIH
JTMCKYCCHHM TIO CYHIeCTBY oOOCyxkJaeMol Tembl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh
CYXJCHHUS OTHOCUTEIBHO BBIIIOJIHEHUS! TpeUlaraéMol 3aJaud, YYMTBIBaTh HMHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JAUAJIOTA WA JUCKYCCHH);

- pacrio3HaBaTh HeBepOaldbHBIE CPEACTBA OOIICHUS, TOHUMATh 3HAUEHUE COLMATbHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHUSI KOH(DIUKTHBIX CUTYyallMd, YMETb CMST4aTh KOH(IUKTHI U BECTH
MIEPETOBOPHI;

- BIQJETh pPaA3IUYHBIMH CHocoO0aMu OOIIEHHS W B3aUMOJCHCTBHUSA, MOHHMATh HAMEPEHUS
D110)% 0704 JOJIeH, MPOSIBIIATH YBOKUTEIHHOE OTHOIIICHHE K co0eceTHUKY
U B KOPPEKTHOU Gopme popMyIHpOBaTH CBOU BO3PAKEHHUS;

- pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PE€HHS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coemecmuasn OesimenibHOCMb.

- TIOHMMAaTh M HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M HMHIUBUIYAIbHOW pabOTHI MpH
penieHnd OMOoJIOTUYECKOW TpoOIeMbl, 0O00CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHUS TPYHIOBBIX
(dbopM B3aMMOJIEHCTBYS NP PELICHUH Y4eOHOM 3a/1a4H;

- BBIOMpATh TEMAaTUKy U METOIbl COBMECTHBIX JNEHUCTBUU C y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEN KaXKJIOTO WIE€HA KOJUIEKTUBA;

- IPUHUMATh LIEJIM COBMECTHOM NI€ATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS
o €€ JOCTWKEHUIO: COCTaBIIATh IUIAH JICWCTBUM, PACHPENENATh POJIA C YYETOM MHEHHM
Y4aCTHUKOB, 0OCYK/IaTh Pe3yabTaThl COBMECTHON paOOTHI;



- OLICHWBATh Ka4eCTBO CBOETO BKJIA/IAa U KAKJIOTO yYaCTHUKA KOMaHbI B OOMIMK pe3ysabTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

- TpeasiaraTh HOBBIE MPOEKTHI, OIEHMUBATh HAECU C TMO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

- OCYILECTBIIATh MO3UTUBHOE CTPATErMUECKOE MOBEJACHHUE B PA3IMYHBIX CUTYAIUAX, MPOSBIISTH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMU J1€liCTBUAMM:

1) camoopeanuzayus:

- UCTIOJIb30BaTh OMOJIOTHYECKUE 3HAHWS JIJISl BBISBIICHHS TIPOOJIEM U UX PEIICHUS B )KU3HECHHBIX
Y y4eOHBIX CUTYaIIUSX;

- BBIOMpATh HA OCHOBE OMOJIOTMYECKHUX 3HAHUU II€JIEBbIE M CMBICIIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUAX WU TOCTYINKAaxX MO OTHOUIEHHUIO K KMUBOM MPHUPOAE, CBOEMY 3JI0POBBIO M 3I0POBBIO
OKPYKaIOINX;

- CaMOCTOSITEJIbHO OCYIIECTBIIATh I103HABATEIbHYIO JESTENbHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN JAESITEIbHOCTH U KU3HEHHBIX
CUTYaIHsIX;

- CaMOCTOSITEJIbHO COCTaBIIATH IJIaH PELIEeHUs MpOoOIeMbl ¢ Y4ETOM HMEIOLIUXCS pPECypCoB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MIPEIOUTEHUI;

- J1aBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

- pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX TPEITOYTCHHI;

- JlenaTh  OCO3HAaHHBIM  BbIOOp, apryMeHTUpOBaTh €ro, OpaTb OTBETCTBEHHOCTh
3a pelleHue;

- OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

- crmocoOCTBOBAaTh (POPMHUPOBAHUIO M TIPOSIBIICHUIO ITUPOKOW SPYIUIMH B Pa3HBIX 00JACTIX
3HaHUH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHB.

2) camokoHmpow:

- JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATENBHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

- BJIQJIeTh HAaBBIKAMHU MO3HABATEIbHOU pe(IeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX NEHCTBUI U
MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YABTATOB U OCHOBAHUIA, HCIIOIB30BaTh MPUEMBI PeIICKCUN TS
OIICHKHU CUTYalllU, BEIOOPA BEPHOTO PEIICHHUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX IMPU aHAIHU3E PE3YJIbTaTOB ACSTEIbHOCTH.

3) npunsmus cebs u Opyeux

- IpUHUMATh ce0sl, IOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTHX MPU aHAIHU3E PE3yJIbTaTOB ACITEIbHOCTH;

- MPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OIIMOKU;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MHUP C MO3UIMH JIPYrOro YeIoBeKa.

Ilpeomemmnuwie pezynvmamaol

[IpenmeTHbie pe3ynprarhl ocBoeHus nporpammbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenuduueckue A ydeOHoro mpeamera «buosiorus» HaydHble 3HAHMS, YMEHHS U
CrocoObl JIEHCTBUH MO OCBOGHHIO, HWHTEpHpETalMd U TPeoOpa3OBaHUIO 3HAHUM, BUIBI
JESITENFHOCTH MO TONYYEHHIO HOBOTO 3HAHUS W MPUMEHEHWIO 3HAHWUW B PA3IUYHBIX y4EOHBIX
CUTYAIlHMsX, a TAKXKE B peajbHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C OMosorueil. B mporpamme
MpeIMEeTHBIC PEe3yIbTaThl IPECTABIEHBI [0 TOJaM 00yUeHUSI.

10-A KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOEHHUS ydeOHOTO mpenmera «buomorus» B 10 kimacce JOMKHBI
OTpPAXKAaTh:

- cOpMHUPOBAHHOCTh 3HAHUM O MeCTe€ M pPOJU OHOJIOTHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHHs, O BKJIA/J€ POCCUUCKUX U 3apyOSKHBIX YUEHBIXOMOJIOTOB B Pa3BUTHE
Oouonoruu, PyHKIIMOHAILHON IPaMOTHOCTH YeJIOBEKa JUIsl PEIICHHsI )KU3HEHHBIX 3aa4;



- YMEHHME DPACKpBIBaTh COJEpkKAHUE OMOJOIMYECKMX TEPMHUHOB U MOHATUM: JKU3Hb, KIIETKA,
opranusM, MeTabosu3M (0OOMEH BEIIECTB U MPEBPAIICHUE SHEPTHH), TOMeOocTa3 (CaMOperyIsus),
YpOBHEBas  OpraHu3alisi  KUBBIX  CHCTE€M,  CAaMOBOCIpPOM3BEJIEHHE  (PENpoayKIus),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

- yMeHue wu3jaratb OMOJOrMYecKue Teopuu (KJIETOYHAas, XPOMOCOMHas, MYyTalllOHHas,
LEHTpaJbHas JorMa MOJIEKYIsipHOM Ouonoruu), 3akonsl (I. Mennens, T. Moprana, H.I.
BaBuiioBa) u yueHust (0 LEHTpax MHOrooOpasusi U MPOUCXOKIEHUS KyIbTypHbIX pacteHuil H.U.
BasuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

- YMEHHE BIAJEeThb METOJAaMH HAyYHOTO IO3HAaHUS B OWMOJIOTMHM: HAOIIOJCHHWE M OIHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB M SIBJICHWM, OpraHu3alus U MPOBEACHHE OHUOJIOTMYECKOTO
OKCIEPUMEHTA, BBIJIBUJKEHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSCHEHUE TMOJYyYEHHBIX pPE3ylIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSTHH,
TEOPU U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTaTOB;

- YMEHHE BBIJENATH CYLIECTBEHHbIE IMPHU3HAKU BUPYCOB, KIETOK MPOKAPHOT M 3yKapuoT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOLECCOB: OOMEHA BEIECTB U
MIPEBPALLEHUSI SHEPIrUU B KIETKE, (POTOCHHTE3a, MIACTHUYECKOIO0 M JHEPreTHUYECKOro OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOKEHHUS, WHIUBUAYAIBHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

- YMEHHE NPUMEHATh MOJIydYeHHbIE 3HAHUS ISl OOBSICHEHHS OHOJOTMYECKHX IPOLIECCOB U
SIBIICHUH, 711 IPUHATUS IPAKTUYECKUX PEIIeHUN B MOBCEJIHEBHOM JKU3HM C LENbI0 00ecTIeueHHs
0€30MacCHOCTH CBOET0 3JI0POBBS U 30POBbsI OKPYKAIOUIUX JIt0/IeH, COOTIOACHNUS HOPM IPaMOTHOTO
MOBEACHNUS B OKpYKalolllell MPHUPOJHOIN cpene, NMOHUMaHHE HEOOXOJAMMOCTH HCIOIb30BaHUS
NOCTHKEHUN COBPEMEHHOM onosornuu u OMOTEXHOJIOTHIA VIS palMOHAIBHOTO
MIPUPOIOIIOJIL30BAHUS;

- yYMEHHMe pemarb d3JEMEHTapHble T'E€HETUYECKHE 3aJaud Ha MOHO- U JAUTHOpUAHOE
CKpeIllMBaHUE, CILIEIJICHHOE HACJEeI0BaHUE, COCTaBIATH CXEMbl MOHOTHMOPHIHOTO CKpEIIMBaHUS
JUIS TIpe/ICKa3aHus HacleqOBaHMsI IPU3HAKOB y OPraHU3MOB;

- YMEHHUE BBITIOJHSATH J1a00paTOPHBIC M MPAKTHYECKUE pabOThI, COOIIOIATh MpaBHIIa MPU padoTe
¢ y4eOHBIM | JIA0OPATOPHBIM 00OPYIOBAHHUEM;

- yMEHHE KPUTUYECKU OICHHBATh W HWHTEPIPETUPOBATh HHGOPMAIUI0 OHOJIOTUYECKOTO
COJIep’KaHus, BKJIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHMS W3 Pa3IUYHBIX HMCTOYHHMKOB (CpeicTBa
MaccoBO HH(pOpPMallMK, HAYYHO-TIOMYJISPHbIE MaTepuaibl),>TUYECKHUE AaCMEKThl COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTUH;

- yMEHHE CcO3[1aBaTh COOCTBEHHbIC MUCHBMEHHBbIE U YCTHbIE COOOIIeHHs, 0000Imas
Ouonornueckyro MHGOpPMAlMI0O U3 HECKOJbKHX HCTOYHHMKOB, TPaMOTHO HCHOJb30BaTh
MMOHSATUWHBIN anmapat OHOJIOTHUH

11-A KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHs ydyeOHoro mpeamera «buosorus» B 11 kiacce A0JIKHBI
OTpaXkaTh:

- c(opMHPOBAHHOCTh 3HAHUH O MECT€ W PO OMOJIOTMM B CUCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAy4YHOH KapTHHBI MUpPa U
Hay4HOTO MMPOBO33pPEHHs, O BKJIa/J€ POCCUMCKUX M 3apyOeKHBIX YYEHBIXOMOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKa JJIsl PEIICHUs )KU3HEHHBIX 3a/1a4;

- YMEHHUE pacKpbIBaTh COJIEpKaHWE OMOJIOTUYECKUX TEPMUHOB U TMOHSTHUN: BHJ, MOMYJSALUS,
reHO(OH/T, 3BOJIOLHUS, ABIKYIIME CUIIbI ((haKTOPbI) IBOJIIOIMHU, TPUCHOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHUE, HKOJOTMUECKHe (DAKTOphl, SKOCHCTEMA, MPOAYLEHTH, KOHCYMEHTHI,
PEIyLeHTHI, IIeTIH TUTAaHus, SKOJIOTHYeCKask MupamMmua, OHoreoreHos, ouocdepa;

- yYMEHHME u3Narath OWOJIOTHUECKHEe Teopuu (9BostoumoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKAsI TEOPHs HBOJIIOLIMM), 3aKOHBI U 3aKOHOMEPHOCTHU (3apoapliieBoro cxoacrsa K.M.
bapa, uepenoBaHus riaBHBIX HampasieHuil n nyred sBomonuu A.H. CepepuoBa, ydeHHs O
6uocdepe B.M. BepHanckoro), onpeaesiTh IpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;
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- YMEHHE BIAJIETh METOJAMU HAYYHOTO IO3HAHUS B OWOJIOTHHU: HAOIIOJCHHE WU OIUCAHHE
KUBBIX CHCTEM, TMPOIECCOB W SBICHWH, OpraHW3alus W TMPOBEJCHHE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIJIBIDKEHUE THUIOTE3bI, BBISBICHUE 3aBUCHUMOCTH MEKIY HCCICIyEeMbIMU
BEITMYMHAMH, OOBSCHEHUE TONYYCHHBIX pPE3yIbTaTOB, HCIIOJIb30BAHHBIX HAYyYHBIX IOHSATHUH,
TEOPHIA U 3aKOHOB, YMCHHE JICJIATh BBIBOJIBI HA OCHOBAHUU TIOJYICHHBIX PE3YJIbTATOB;

- YMEHHE BBIICIATH CYNICCTBEHHBIC MPU3HAKH CTPOCHUS OMOJOTHYCCKHX OOBEKTOB: BHJIOB,
MOMYJISIIIAKA,  MPOIYIEHTOB, KOHCYMEHTOB, PpEIYIEHTOB, OHOICOIICHO30B U  JKOCHCTEM,
O0COOEGHHOCTH  TPOIIECCOB:  HACIICACTBEHHOW  HM3MEHYMBOCTH,  E€CTECTBEHHOTO  OTOOpa,
BHJI000PA30BaHUS, TPUCIIOCOOJICHHOCTH OPTaHW3MOB, ICUCTBHS DKOJOTHYECKUX (HDaKTOPOB Ha
OpPraHU3MBbI, IIEPEHOCA BEIIECTB M MOTOKA PHEPTHU B SKOCHUCTEMAaX, AaHTPOIIOTCHHBIX N3MEHEHHH B
HKOCHCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXUMHUUYECKUX LIUKIIOB B Orocdepe;

- YMEHHE TPUMEHATH TOJIydCHHBIC 3HAHHS JIsi OOBSCHEHHS] OWOJIOTMYECKUX IPOIIECCOB U
SIBJICHUU, JIJISl TIPUHATHS TPAKTHYECKUAX PEIICHUN B TTOBCEHEBHOMN JXHU3HH C IEJIBI0 00CCIICUCHUS
0€30MMacCHOCTH CBOETO 3JI0POBbS U 3J0POBbsI OKPYKAIOUIUX JI0/IeH, COOTIOAEHNUS. HOPM IPaMOTHOTO
MOBEJICHUS B OKPYKAIOMIEH TPHPOTHON cCpejle, MOHUMAHUE HEOOXOJAMMOCTH HCIOIh30BAHUS
JOCTHIKEHUH COBPEMEHHON OMOJIOTHH TS PAIlHOHAIIBHOTO TIPUPOIOTIOIH30BAHUS;

- YMEHHE pemaTh dJeMEHTapHbIe OWOJIOTHYECKHE 3aJayH, COCTaBIIATH CXEMBbI IEepeHoca
BEIIECTB M HEPTUH B IKOocHcTeMax (L[EMH MUTaHuUs);

- YMEHHE BBINIOJHATDH Ja00paTOpHbIE U MTpaKTHUYecKue paboThl, COOMI0AATh paBUiia MpHu padboTe
¢ y4eOHBIM U JTJaOOPaTOPHBIM 000PYIOBAaHUEM;

- YMEHHE KPHUTHYECKH OICHWBATh W HWHTEPIPETHPOBATH HWHQOOPMAIHIO OHOJIOTHISCKOTO
COJICP)KaHUS, BKITFOYAONIYIO TICEBJOHAYYHBIC 3HAHHWS W3 Pa3]IMIHBIX HCTOYHHKOB (CpeicTBa
MaccoBoi HMH(OpMAINMK, HAYYHO-TIOMYJISIPHBIC MaTepUalibl), paccMaTpUBaTh TJIOOATbHBIC
AKOJIOTUYECKHE MPOOIEMbl COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHHIO K HAUM COOCTBEHHYIO
MO3ULIHUIO;

- yMEHHE CcO3/JaBaTh COOCTBEHHbIC THCHbMEHHBIE W YCTHBIE COOOImEeHHs, 0000mas
Ouosnoruueckyro MHGOpPMAIMI0 M3 HECKOJbKUX MCTOYHHMKOB, TPaMOTHO HCIOJb30BaTh
MOHSATUWHBIN anmapat OUOJIOTHH.

Conepskanue y4eOHOro npeamera
10-A KJIACC

Tema 1. buoJsiorusi Kak HayKa

buonoruss kak  Hayka. CBsa3p  Ouosormu ¢ OOIIECTBEHHBIMH,  TEXHUYECKUMU
U JpYrMMU €CTECTBEHHBIMU Haykamu, Quiocoduel, STHKOH, SCTETHKOW U mpaBoM. Poib
Oouosnoru B (OPMUPOBAHUU COBPEMEHHON Hay4dyHOU KapTuHbI Mupa. Cucrema OMOJOTHYECKHX
HayK.

MeTtonpl MO3HAHUS >KUBOW TPUPOIBI (HAOMIOJEHHE, SKCIIEPUMEHT, ONHCaHUE, H3MEpPEHUE,
KJaccuguKaus, MoJICTUPOBAHUE, CTATUCTHYECKass 00paboTKa JaHHBIX).

Hemoncmpauuu:

Ilopmpemuor: Y. Hapun, I'. Mennens, H.K. Konbios, JIx. Yorcon u ®@. Kpuk.

Tabauywvl u cxemvt: «MeTOIbI IO3HAHUS KUBOW TIPUPOIBD».

Jlabopamopuvie u npakmuyeckue padomeol:

[Ipaktueckas pabota Nel. «lcmonp3oBaHue pa3iaMYHBIX METOJOB TIpU H3yYECHUU
OMOJIOTHYECKUX 0OHEKTOBY.

Tema 2. 7KuBble cucTeMbl H HX OPraHU3aIUA.

JXKusbie cucteMsl (OHOCHCTEMBI) Kak MpeAMET n3ydeHus ononoruu. OTIu4me KUBBIX CHCTEM OT
HEOPraHNYECKOH MPUPO/IBL.

CpoiicTBa OMOCUCTEM U UX pa3HOOOpaszue. Y POBHU OpPTaHU3AINU OMOCUCTEM: MOJEKYISIPHBIH,

KJIETOUHBIM, TKAHEBBLIH, OpPraHU3MEHHBIH, MOIYJISIIUOHHO -BUIOBOH, 3KOCUCTEMHBIN
(OmoreoneHOTHYECKUH ), OOCHEPHBIN.
Hemoncmpayuu:

Tabauywl u cxemot: «OCHOBHBIC TPU3HAKH KU3HI», Y POBHU OPraHU3AIMH KUBOW TIPUPOJIBI».
Obopydosanue: monens monekynsl JJHK.
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Tema 3. XuMnueckuii coCTaB U CTPpOeHHE KJIeTKH (8 4).

XUMUYECKUN COCTAB KIETKH. XUMHUYECKUE DBJIEMEHTBhI: MAKPOJIEMEHTBI, MUKPOIJIEMEHTHI.
Bosa n MuHepanbHbI€ BEIECTBA.

OyHKIMH BOJBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [lognepkanue ocMoTHueckoro OanaHca.

benku. CocrtaB u crpoeHue OenkoB. AMHUHOKUCIOTHI — MOHOMEpHl OenkoB. HezameHnumsble u
3aMEHHUMbIE aMUHOKHUCJIOThl. AMUHOKUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPbI O€IKOBOM MOJIEKYJIbI
(mepBuYHasi, BTOpUYHAs, TPETUYHAS U YETBEPTUUHASI CTPYKTYypa). XUMUUYECKHE CBOICTBA OEJIKOB.
buonorunueckue QpyHkIM OENIKOB.

®epMeHThl — Ouojoruueckue karanuzatopsl. CrpoeHue (¢(epMeHTa: aKTHUBHBIM IIEHTP,
cyocrpatHas  crneuupuuHoctb.  Kodepmentsl. Burtammubl.  Ormimuns  GepMeHTOB  OT
HEOPraHMYECKUX KaTalu3aTopoB.

VYrneBoapl: MoHOcaxapuabl (TiOKo3a, pubo3a W Je30KcHpubo3a), aucaxapuibl (caxaposa,
JaKTO3a) M Tojucaxapuabl (Kpaxmas, TJMKOTeH, leutono3a). buonornueckue ¢GyHKIUN
YTJIEBO/IOB.

Jlunuael: Tpurauuepuasl, Gochonunuasl, crepouasl. ['uapodunbHo-THaAPOHOOHBIE CBOICTBA.
buonornueckue pynkuuu aununoB. CpaBHEHHE YIiIeBOAOB, OEIKOB M JIMIUAOB KaK MCTOYHUKOB
SHEepruu.

Hyxnennoseie kucnotel: JJTHK wm PHK. HykneoTtuasl — MOHOMEpPBI HYKIEHMHOBBIX KHCIOT.
Crpoenne u ¢ynkuuun JJHK. Crpoenne u gynkuumu PHK. Bunet PHK. AT®: crpoenue u
GyHKIMH.

[uronorus — Hayka o kierke. Kiierounas Teopust — mpuMep B3aUMOJICHCTBHS U U (PaKTOB B
HayYHOM MO3HAaHUU. MeToAbl U3y4eHHS! KIETKH.

Knerka kak nenmoctHas >xuBas cucrema. OOmIve NpU3HAKK KIETOK: 3aMKHYTas HapyxKHas
MemOpana, mosiekynbl JIHK kak renernueckuii ammapat, cucteMa CHHTE3a OeKa.

Tunel  KkieTok: dSykapuoTHueckas U mOpokapuotuueckas. (OCOOEHHOCTH  CTPOEHUs
npokapuoTrdeckoi kietku. Kierounas crenka Oaktepuii. CTpoeHHE dYKapPUOTHYCCKON KIICTKU.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, )KHBOTHOW U TPUOHOM KIICTKH.

[ToBepxHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC,
ux ¢yaknuu. [lmasmatudeckas MemOpana, e€ cBoiictBa W ¢yHkuu. I{uTormazma
u e€¢ opranounsl. OgHoMemOpanHbie opraHounbl kiaetku: DIIC, anmmapar ['oybIKH, JTU30COMBI.
[TonyaBTOHOMHBIE OpPraHOUABI KIETKNA: MUTOXOHAPUH, IUTacTUbL. [Iponcxoxienne MUTOXOHIpUI
u mnactul. Bunel mnactun. HememOpaHHble opraHOMIBI KIETKU: PUOOCOMBI, KJIETOYHBIN LEHTD,
LIEHTPUOJIU, PECHUYKH, )KTYTUKU. DYHKIIUU OPraHOUAOB KIETKU. BKiltoueHus.

SAnpo — perynsTopHblii neHTp kieTku. CTpoeHHe spa: siaepHas o0oJiouKa, KapuoIlia3ma,
XpOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeLIECTB B KIETKE.

Hemoncmpayuu:

llopmpemur:  A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, JIx. YoTcoH,
®. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Juacpammur:  «Pacnpenenenne  XMMHYECKMX  3JEMEHTOB B HEXKUBOW  MPUPOIE»,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MIPUPOJIEN.

Tabnuyer u cxemwi: «llepuoanyeckas TabiaMIa XUMUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «brocuHTe3 Oenka», «CTpoeHne Moiekynsl Oenka», «CTtpoeHue (epMeHTay,
«Hyxneunossle kucinotsl. JIHK», «Crpoenne monekynsl AT®», «CrtpoeHHe 3yKapHOTHYECKOU
KIeTkn», «CTpoeHHMe >KMBOTHOM KIETKM», «CTpOEHHME pacTUTENbHOW KiIeTkn», «CTpoeHue
IIPOKapUOTHYECKOH KIETKN», «CTpOeHME AApa KIETKN», «YTIIEBOIBD, «JIUIuIbD).

Obopyooeanue: CBETOBOW MHUKPOCKOIN, 0O0OpyJIOBaHME Uil MpPOBEICHUS HaOIIOAEHU,
U3MEpEeHNH, AKCIEPUMEHTOB, MUKpPOIIpenapaTsl pacTUTEIbHBIX, YKUBOTHBIX
1 6aKkTepHUaIbHBIX KIETOK.

Jlabopamopuvie u npakmuyueckue padomol:

JIaGopatopHas padorta Ne 1. «M3ydyeHue KaTaTUTUYECKOW aKTUBHOCTH (PepMEHTOB (Ha IpUMepe
aMUJIa3bl WM KaTalasbl)y.

12



JlaboparopHast pabora Ne 2. «M3ydeHue CTpPOCHHUS KIETOK PACTEHUH, )KHBOTHBIX M OaKTepuid
101 MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OMUCAHUEN.

Tema 4. JKuzHeaesiTeJIbHOCTb KJIETKHU (6 4).

O6men  BemiecTB, WM  MeTabomm3Mm.  Accumwisnus — (IJIacTHYECKUd — oOMeH)
U JUCCUMIIISIINS (9HEPreTHIECKUii 0OMEH) — JIB€ CTOPOHBI €IMHOT0 Ipoliecca Metadboamsma. Poib
3aKOHOB COXPAHEHUS BEILLECTB ¥ SHEPTUU B IOHUMaHUHU METa00IU3Ma.

Tuner oOmeHa BemiecTB:  aBTOTpodHBI u  rereporpodubii. Pome  pepmenToB
B 0OMeHe BEIIECTB U MPEBPAIICHUN SHEPTHH B KIIETKE.

@®otocunTe3. CBeroBass W TemMHOBasg ¢a3pl ¢orocuHTe3a. Peaxmum dorocunTe3a.
DddexruBHOCTE PoTOCHHTE3a. 3HAUECHUE (OTOCHHTE3A JJIs KU3HU Ha 3emiie. BrnusHue ycinoBwid
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHI.

XeMocuHTe3. XeMOCUHTE3UPYIoIIe OaKTepun. 3HaYeHNEe XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIIe.

DHEpreTUIecKuit oOmeH B KJIETKE. Pacmemnenue BEIIECTB, BBIJICIICHHE
1 aKKyMYJIMPOBAHHUE HEPTUHU B KJIETKE. DTarbl 3HepreTnyeckoro oomena. ['nukonus. bpoxkenue u
ero Buabsl. KuciopogHoe  OkucieHHMe, WIM  KJIETOYHOE  JAbixaHue.  OKHCIUTENbHOE
dbochopumpoBanue. DPHEKTUBHOCTHIHEPTETUUECKOTO 0OMEHA.

Peakuuu matpuunoro cunresa. ['enerndeckas uadopmanus u JJHK. Peanuzanums renernueckoit
nHpopmanuu B KieTke. ['eHeTuueckuit Ko U ero cBoicTBa. TpaHCKpUNIIUS — MAaTPUUHBIN CUHTE3
PHK. Tpancnsamus — 6uocunre3 Oenka. Drtambl TpaHciasaiuu. KoaupoBanne aMMHOKUCITOT. Pouib
pubocom B OMocHHTE3€ OelKa.

Heknerounsie ¢opmbl ku3Hu — Bupychl. WMctopusi otkpeitust BupycoB (/.M. MiBaHOBCKUIN).
OcoOeHHOCTH CTpOEHHMS W >KU3HEHHBIM 1K1 BUpycoB. bakrepuocdaru. bonesnu pactenuii,
JKUBOTHBIX M 4YEJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc mMmmyHozaedunura vemoBeka (BUY) —
Bo3Oyautens CIIW[la. OOpatHas TpaHCKpWMIHMs, peBepTaza W wuHTerpasza. lIpodumakruka
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUiA.

Jemoncmpayuu:

Ilopmpemuor: H.K. Konwsuos, [I.1. UBanosckuii, K.A. Tumupsizes.

Tabauyvl u cxemovl: «Tunsl muTanusy, «Metaboauzm», «MUTOXOHIPUI», «IHEPTETUUECKUN
obmen», «Xnopomiact», «DotocuHTe3», «Crtpoenne JIHK», «CtpoeHue um (yHKIIMOHUpPOBAHUE
reHa», «Cunte3 Oenka», «['eHeTmueckuid kom», «Bupycb», «bakrepuodarm», «CtpoeHue u
xu3HeHHbIH nukn Bupyca CITIN/]a, 6akrepuodaray, «Permmmkanus JJHK».

Obopyoosanue: wmopaenu-ammiukanun  «Yasoenne JIHK wu Tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKN», Moaelb cTpyKTypsl JJHK.

Tema 5. Pa3MHoXeHMe M HHAUBHAYAJbHOE PAa3BUTHE OPraHUu3MoOB (5 4).

Kierounerii 1wk, WKW JKW3HEHHBIM 1MWK KiIeTkd. HWHTepdaza m wmuto3. Ilpomeccsr,
npotekawomue B uHTepdaze. Pemnmukanusa — peakuus MarpuunHoro cuHTe3a JJHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA Habop — KapuoTHm. JIUMIOWIHBIM U TalJOUIHBIH XPOMOCOMHBIE
Habopel. XpomaTuabl. L{uTomornyeckue OCHOBBI PA3MHOXKEHUS U HWHIUBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue xierku — mMuto3. Craguu muto3a. [Iporecchl, mpoucXoasdiue Ha pa3HbIX CTAIUAX
MuUTO3a. bruonoruyeckuii cMbIC MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@®opMbl Pa3MHOKEHUSI OPraHU3MOB: Oecrosnioe U MojoBoe. Bujbl Oecrnonoro pa3MHOXKEHUS:
JieTIeHUe HaJBoe, IOYKOBAaHME OJHO M MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHME, BEreTaTUBHOE
pa3MHOKeHHeE. VICKycCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HaYCHHE VISl CEJIEKIUU.

[TonoBoe pa3MHOMXKEHHE, €ro OTINYUS OT OECIOJIOTO.

Meito3. Cragun Menosa. IIpoueccel, mpoucxonsdmue Ha craausax Menosa. lloBenenue
xpomocoM B Meiio3e. KpoccuHrosep. bruonornyeckuii cMbICI U 3HaYEHHE MEH03a.

I'ametorene3 — mporecc 00pa30BaHUS MOJOBBIX KIETOK Yy HUBOTHBIX. IloJIOBBIE >Keme3bl:
CeMEHHHUKU W simuHuKkd. OOpa3oBaHWE M Pa3BUTHE MOJOBBIX KIETOK — ramMeT (CIepMaTo30WI,
AlLeKIeTka) — crepMaroreHe3 M ooreHe3. (OCOOEHHOCTH CTPOEHHUS — AWIEKIETOK U
cnepmaro3onioB. OmionoTBopenue. [lapreHorenes.
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WupuBuayansHoe pa3BuTHe (OHTOreHE3). DMOpHOHAIBHOE pa3BUTHE (AMOpHOreHe3). DTambl
SMOPHOHAIIBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JAPOOJIEHUE, TacTPYISALUs, OPraHOTEHE3.
[ToctamOproHanbHOE pa3BUTHE. THUMBI TOCTIMOPHMOHATIBHOTO DPA3BUTHUSA: MPSIMOE, HEMPIMOE
(mmunHouHOE). BnmsiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIC BBI3HIBATH
BPOXKJIEHHBIEC YPOJCTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUs: CTPOCHHUE CEMEHH, CTaJuu
pa3BUTHSL.

Jemoncmpayuu:

Tabmuuper 1 cxeMbl: «DPOpMBI Pa3MHOXKEHHS OPTaHU3MOBY», «JIBOWHOE OIUIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHUi», «BereratuBHoe pa3MHOKEHUE pacTeHUi», «/lenenne kineTku GaxTepuii»,
«CTpoeHHe TMOJIOBBIX KIETOK», «CTpoeHue XpomMocombl», «KieTouHsli muki», «Permkanus
JHK», «Muto3s», «Menos», «IIpsmoe u Henpsimoe pa3BUTHEY, «] 'aMeTOTeHEe3 Y MIIEKOTTUTAIOIIUX
1 4yenoBeKay, «OCHOBHBIE CTAaJMM OHTOTCHE3a.

Obopyoosanue: MHKpPOCKOT, MuKpomnpemnaparbl «CrepMaTo30ubl  MIJIEKOMHUTAIOIETOY,
«Slifuexnerka milekonuTaromero», «Kapnoknnes B kieTkax KOpeIlIKa JIyKa», MarHUTHas MOJEIb-
anmuukanus «Jlenenne kinetkuny», moaens JTHK, monens metadaszHoit XpoMOCOMBI.

Jlabopamopnwie u npaxmuyeckue padoomot:

Jlabopatopnast pabota Ne 3. «HaOmrogeHne mMuTOo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax.

JlaGopatopnast pabota No4. «lM3ydeHue CTpOEHHsI TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHu3MoB (8 u).

I[Ipenmer wu 3agaunm reHeTwkd. Mcropus pa3BuUTHUS TE€HETUKUA. Pojb  IIUTOJIOTHU
1 5MOpPHOJIOTUH B CTAHOBJICHUH I'eHeTHKU. BKiiag poccuiickux u 3apy0eKHbIX YUEHBIX B pa3BUTHE
reHeTUKH. Meroapl TreHeTHKH (TMOPHIOJIOTUYECKUH, LUTOT€HETHUYECKUN, MOJEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T'€HETUYECKHE MOHATHUA. ['eHeTudeckas CUMBOJIMKA, UCIOJIb3yeMas B
CXeMaXx CKpEelIUBaHUM.

3aKOHOMEPHOCTH HACJICIOBAHUS MPHU3HAKOB, yCTaHOBJICHHBIC . Menaenem. MoHOTuOpuaHOE
CKpelllMBaHMEe. 3aKOH eINHO0-00pa3us ruOpuoB mepBoro nokosjeHus. [IpaBuno roMuHUpOBaHUS.
3aKOH pacllerieHus pu3HaKkoB. ['nnore3a unctorsl ramet. [loaHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpugHoe  ckpeluBaHue.  3aKOH  HE3aBUCUMOTO  HAcle[OBaHUA  MPU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI AUTHOPUIHOIO CKpEHIMBaHUS. AHaJIM3UpPYIOLIee CKpelMBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOU.

CueruieHHoe HaciieoBaHue npusHakoB. Pabora T. Moprana no cremnyiieHHOMY HaclieJJOBaHHIO
reHoB. Hapylienue crenienus TeHoB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetnka mnosa. XpoMOCOMHOE OIpEAesieHHE MoJia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorametHsble U rereporaMeTHbie opraiu3mMel. HacenoBanue npu3HakoB, CHEIIEHHBIX € MTOJIOM.

N3menunBoCcTh. BUIbI M3MEHUMBOCTU: HEHACIEACTBEHHAsl U HacjieAcTBeHHas. Poib cpenbl B
HEHACJICJICTBEHHOW  HM3MEHYMBOCTH. XapaKTepUCTHKa MOJU(DUKAIMOHHOW  H3MEHYHUBOCTH.
Bapuaunonssiii psa v BapuannoHHas kpuas. Hopma peakiuum npusHaka. KonnuecTBeHHble U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakiuuu. CBoHcTBa MOIU(UKAIIMOHHON W3MEHYUBOCTH.

HacnenctBenHasi, WiIM TEHOTHNHMYECKas, H3MEHYMBOCTh. KoMOWHAaTHMBHAs W3MEHYHBOCTb.
Meiio3 u mMOJOBOM TMpollecC — OCHOBAa KOMOWHATUBHOM W3MEHYMBOCTU. MyTalmoHHas
M3MEHUYMBOCTh. Kiaccudukamuss MyTaluii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIe. YacTtoTa u
MpPUYMHBI MyTanuii. Myrarennsie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOM
n3MeHunBoctyu H.M. BaBuiosa.

BuesigepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotun denoBeka. OCHOBHbIE METOJbl TE€HETUKU YEJIOBEKa:
TeHEealOTUYeCKUH,  ONM3HENOBBIN, IUTOTEHETHMYECKUH, OHOXUMUYECKUH,  MOJEKYISIPHO-
reHeTuueckuii. COBpPEMEHHOE OINpEAEICHUE TEHOTHUIA: IOJHOI€HOMHOE CEKBEHHUPOBAHUE,
TeHOTUIIMpPOBaHKEe, B ToM umcie ¢ momomibio [II[P-anmanuza. HacnenctBeHHbie 3abo0sieBaHUS

14



YeJloBeKa: TeHHbIE 00JIe3HH, 00JIE3HH C HACIIEICTBEHHOM MPEApacioNoKeHHOCTHIO, XPOMOCOMHBIE
0one3nn. ComaThdeckue W TeHepaTuBHbIC MyTanud. CTBOJIOBBIC KICTKH. [IpHHIIUIIBI 310POBOTO
oOpa3a JXKHM3HH, JUArHOCTUKH, MPO(MUIAKTUKMA W JICYCHUs TEHETUYeCKuX Ooje3Hed. Memuko-
F€HETUYECKOE KOHCYJIbTUPOBAHME. 3HAYEHUE MEIUIIMHCKOM TEHETHMKHM B NPEJOTBPALICHUH U
JIEYCHU U TeHETUUECKUX 3a00JI€BaHU YEI0BEKa.

Jemoncmpayuu:

llopmpemur: 1. Menpenb, T.Mopran, I'.ne ®pus, C.C.UYersepuko, H.B. Tumodees-
Pecosckuii, H.W. BaBumos.

Tabauyvt u cxemvl: « MOHOTHOPHUIHOE CKPEITUBAHKE U €T0O IUTOTCHETHYECKAsi OCHOBaY, «3aKOH
pacHICIUICHUSI M €ro IMTOI€HETHYECKass OCHOBa», «3aKOH YHCTOTBHI ramer», «Jlurudpumnoe
ckperuBanue», «lluTonmorudeckne OCHOBBI  JUTHOPHIHOTO  CKpenIuBaHus», «Meiosy,
«B3auMoielicTBrE aJUTeNbHBIX T€HOBY, «['eHeTHUeCKne KapThl PACTEHH, )KUBOTHBIX U YEIIOBEKAY,
«['eneruka mona», «3aKOHOMEPHOCTH HACJEIOBAaHHUSA, CLEIUIEHHOTO ¢ MmosioM», «Kapuortursl
YeJOBeKa H KUBOTHBIX», «Buapl wusMeHuMBOCTH», «Moau(pUKAIMOHHAS W3MEHYMBOCTHY,
«HacnenoBanue pesyc-dakrtopay, «['eHeTHKa TpymnIl KpoBw», «MyTallmoHHAs U3MEHYHBOCTDY.

Obopydosanue:  Mojaenu-anmiaukauuu  «MoHorubpugHoe  ckpeuuBanue», «HemomnHoe
noMuHUpoBaHueY, «JlurudpuaHoe ckpemuBaHue», «llepekpéct XpomMocoM», MHUKPOCKON U
MuKpomnpenapar «J{po3oduia» (Hopma, Myrauun (Gopmbl KpbUIbEB U OKpacku Tena), repbapuit
«I"opox MOCEBHOM».

Jlabopamopnwie u npaxmuyeckue padoomaot.

JlabopaTopHas pabota No 5. «3yuenne pe3yIbTaToOB MOHOTHOPHUIHOTO
Y TUTHOPUTHOTO CKPEIIMBAHUS Y IP030(UIIBI HA TOTOBBIX MUKPOIIpEriapaTaxy.

JlaGopatopnast pabota Ne 6. «/3ydeHue MoAMPUKAIMOHHON HW3MEHUYMBOCTH, IOCTPOCHHE
BapHaIlMOHHOIO Psiia U BApUALIMOHHOW KPUBOW».

JlaGopaTtopnas pabota Ne 7. «AHanu3 MyTaruii y 1po30¢uisl Ha TOTOBBIX MHKpPOIIperapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBiaeHHE W aHAJIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cennexkuusi opranu3moB. OcHOBBI OMOTEXHOJI0THH (3 4).

Ceneknysi Kak Hayka M MOpPOILECC. 3apoXACHUE CEJICKUMM M JIOMECTHKAlMsA. YUYeHHE
H.W. BaBunoBa 0 1eHTpax MPOUCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHui. LleHTpsI
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, HOPO/Ia, IITAMM.

CoBpemMeHHbIE ~ METOJABI  CeJeKIUMU.  MaccoBbli M WHIAUBUAYaAJIbHBI  OTOOPBI
B CEJEKI[MU pacTeHUIl M >XKUBOTHBIX. OlLieHKa 3KcTepbhepa. BIM3KOpoJACTBEHHOE CKpEIUBaHUE —
uHOpuuHr. Yucras nuxus. CKpellMBaHHWE YMCTHIX JIMHUU. ['ereposuc, winm rulpuaHas cuia.
HeponctBenHnoe ckpemmBanue — ayrOpuauHr. OtnanénHas ruOpuauzanuss U e€  yclexwu.
HckyccTBeHHBIH MyTareHe3 W IOJy4eHUE MOJUIUIONA0B. JIOCTHKEHHS! CeNeKIHH pacTeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oOTpacib NPOU3BOACTBA. [€HHas WHXKeEHepus. OTalbl CO3JaHUSI
pexomOunantHot JIHK wu TpaHcrenneix opranu3moB. Kierounas wunxeHepus. Kiietounsie
KyJIbTypbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuil. KiioHupoBaHHE BBICOKOMPOIYKTUBHBIX

CEIbCKOXO035UCTBEHHBIX OPraHu3MOB. DKOJIOTHYECKHE
u studeckue nmpobiaemel. MO — reHeTnueckn MOIUGUIIMPOBAHHBIC OPTaHU3MBI.
Hemoncmpayuu:

Ilopmpemur: H.W. BaBunos, 1.B. Muuypus, I'./l. Kapneuenko, M.®. BaHos.

Tabnuyst u cxemwi: KapTa «LIeHTPBI TPOUCXOXKIEHUS U MHOTOOOpa3Hsl KyIbTYPHBIX PACTEHUI,
«Ilopoasl  mOMamIHUX  JKUBOTHBIX», «CopTa  KylIbTYpHBIX  pacTeHuit», «OtaanéHHas
rubpuamzanus», «Paboter  akagemmka M.O. lBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «KiaerouHele KyabTypbl M KIOHUpoBaHHUE», «KOHCTpyHpoBaHuE U TEpEHOC
TE€HOB, XPOMOCOM.

ObopydosaHue: MYISDKM TUIOJOB U KOPHEIJIONOB JUKHX (OPM M KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

Jlabopamopusie u npaxmuueckue padomul:

Okckypcusi «OCHOBHBIE METOABI U JIOCTHDKEHHUS CENEKIMH PACTeHH M KUBOTHBIX (Ha
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CEJIEKIIUOHHYIO CTaHLIHUIO, IUIEMEHHYIO bepmy, COPTOMCIIBITATEIbHBIN Y4acTOK,
B TEIUIMYHOE XO35HCTBO, J1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
11-A KJIACC

Tema 1. IBoTHOIHOHHAS OMOJIOTHS.

[Ipennoceliki  BO3HUKHOBEHHS  SBOJIIOLIMOHHOM  Teopuu.  OBOJIOLUMOHHAs  TEOpUS
n e€ wMecto B Ouosornu. BiusHue 53BOJIONUMOHHOM TEOpPUM Ha pPa3BUTUE OHOJOTUU
U IPYrUX HayK.

CeupnerenbcrBa 3BotoNUH. [laneoHToNIOTHYECKUE: TOCIEA0BATENbHOCTh HOSIBIIEHUS BUJOB B
MAJIEOHTOJIOTUYECKON JIeTONMCH, TepexoaHbie  ¢opmbl. buoreorpaduyeckne: CXoACTBO U
paznuune payH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3iMuusi SMOPHOHOB pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AaHAJIOTHYHbIC, PYIUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHMUYECKUE: CXOJICTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTEH Y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. Jlapsuna. [Ipeanocbuiki BOSHUKHOBEHMS JapBUHM3MA. J[BrKymive
CHJIBI 3BOJIIOLIUU BUJIOB 1o HapBuny (130BITOUHOE pa3MHOKEHUE
npu OTpaHUYEHHOCTH pecypcoB, HeonpeaenéHHas W3MEHYUBOCTb, 6opnba
3a CYIIECTBOBAHUE, ECTECTBEHHBIN OTOOD).

Cunrerndeckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBostorus. [lomysius Kkak equHuIa BUAa U 3BOJIOLUH.

JBuxymue cuibl ((akTopbl) SBOJIONMM BHAOB B NpuUpojie. MyTallMOHHBIM Mpouecc U
KOMOWHATHBHAsI N3MEHYUBOCTD. [lomysiiinoHHbIe BOJTHBI U Aper] reHoB. M3omsamus u Mmurpanmsi.

EcrectBennsIit 0TOOp — HanpaBisomuid GakTop sBoonnn. GopMbI €CTECTBEHHOTO 0TOOPA.

[Ipucrmoco6aeHHOCTh OPraHU3MOB KaK pe3yibTaT JBOJIIONMHU. [IpuMephl MpucrnocoOIeHU y
Opranu3MoB. ApoMOP(O3bl U UINO-aJANTAIIUH.

Bunx wu BumooOpazoBanme. Kputepum Buma. OcHoBHBIE GOPMBI  BHI000pa30BaHUS:
reorpauueckoe, 3K0JI0rHYECcKOe.

MakposBomtonusi. DPopMbl  3BOJIOUUU:  (puieTHYecKas, IWBEPreHTHas, KOHBEpreHTHasl,
napajuiensHas. HeoGpatuMocTh SBOTIOIHH.

[IpoucxoxxaeHre OT HecHeUHaTu3upPOBaHHBIX mpeakoB. [Iporpeccupyromas crenuain3anus.
AnantuBHas paguaius.

Jemoncmpayuu:

Ilopmpemeur: K. Jlunnen, JXK.b. Jlamapk, Y. lapsun, B.O. Koanesckuii, K.M. bap, O. ['ekkens,
@®. Mrwoiep, A.H. Ceepiios.

Tabnuywr u cxemvl: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiiey, «3apOoIbILIIN MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «PopMbl 00pbOBI 3a CyliecTBOBaHHE», «EcTecTBEHHBI 0TOODY,
«MHoroobpa3ue CcOpTOB pacTeHuil», «MHoroobpazue mOpoa KHUBOTHBIX», <«llomynsiuny,
«MyTanoHHasT U3MEHYUBOCTHY, «ApoMopdosby, «Mnmoamanrtamuuy, «OOmmas aereHepanus»,
«/IBmxymue cuiibl 3Borounny, «Kapra-cxema mapiipyra myremectsusa Y. Jlapsunay, «boprba 3a
cymiectBoBanue», «lIpucmnocobieHHocTs opranu3moBy, «l'eorpaduueckoe BHIO0Opa3OBaHHEY,
«DKOJIOTUUECKOE BUI000pa30BaHHE.

OO6opynoBaHme: KOJJIEKIMS HACEKOMBIX C PAa3JIMYHBIMH THUIIAMH OKpacku, HaOOp IMJIOIOB U
ceMsiH, KoJutekius «[IpuMepsbl 3alIUTHBIX MPUCTIOCOONIEHUN Yy KUBOTHBIX», MOJENb «OCHOBHBIE
HaMpPaBJICHUS YBOJIIONUNY», 00bEMHas Moienb «CTpOEeHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduueckas kapra mupa, kosuiekius «DopMbl COXpaHHOCTH UCKOMAEMBbIX )KHBOTHBIX U
pacteHuii», Mojaenb anmiaukanus «llepexkpéct xpomocom», BiaxHble mpenaparbl «Pa3Butue
HacekoMmoro», «PaszButue narymikn», Mukpompenapar «Jpozoduna» (HopMa, myranuu (HOpMbI
KPBUIBGEB U OKPACKH TETa).

Jlabopamopuvie u npakmuueckue padomaol:

Jlaboparopnas padota Ne 1. «CpaBHEeHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».

JlaboparopHas pabota No 2. «Onucanue MPUCTIOCOOJICHHOCTH Oopranmsma
1 €€ OTHOCHUTEIILHOTO XapaKTepay.
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Tema 2. Bo3HukHOBeHMe U pa3BUTHE KU3HHU HA 3emuie (9 4).

Jlonay4Hble MpeCTaBICHUS O 3apOKACHUH KU3HU. HayuHble runoTe3sl BOSHUKHOBEHUS )KU3HU
Ha 3emJie: aOUOTEHEe3 U MaHCIepMUsL. XUMUIECKast SBOTIOIMSA. AOUOTEHHBIN CHHTE3 OPTaHHYECKUX
BEILIECTB M3 HEOPraHWYECKUX. DKCIEPUMEHTAIbHOE MOJATBEPKIACHUE XUMHUUYECKOW SBOJIOLHUU.
Hauanbneie stansl Ononornyeckoit sBosonun. [ 'unotesa PHK-mupa. @opmupoBanne meOpaHHbBIX
CTPYKTYp M BO3HUKHOBEHHE NpOTOKIETKH. [lepBbie kineTkn u ux sBomtouus. dopmupoBanue
OCHOBHBIX TPYIIN >KHUBBIX OPraHU3MOB.

Pazgutne xm3HM Ha 3emye 1o dpamM W nepuonaM. Karapxeil.  Apxeiickas
u mporepo3oiickas dpbl. llameozoiickas spa u e€ mnepuoabl: KeMOPHUICKHI, OpPIOBUKCKUM,
CUIYPUNCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickas spa v €€ nepuoabl: MaJI€OreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KIMMaTa H TEOJIOTMUECKHX MporeccoB. (OCHOBHBIE JTallbl IBOJIOIUN
PaCTUTENBHOTO U )KMBOTHOTO MuUpa. ApoMopd03bl y pacTeHHI U KUBOTHBIX. [losiBIeHUe, paciBer
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMyYecKoro Mupa Kak OTpaxkeHue 5BOJONMH. OCHOBHBIE CHCTEMAaTHUUYECKHE
TPYIIBI OPTaHU3MOB.

OBOJIIOIMST ~ YeJNOBeKa.  AHTpPOTOJIOTHsSI  Kak  Hayka.  Pa3BuTue  mpeAcCTaBICHHMA
0 TIPOMCXO’KJICHUU YeJoBeKa. MeTo bl m3ydeHus anTpornoreHeza. CXOCTBA M pa3Indusl YeJI0OBeKa
1 )KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHNUE YETOBEKa.

JBmwxymue cribl ((hakTopsl) aHTpoTIOTeHE3a. HacnencTBeHHas H3MEHYHUBOCTh U €CTECTBEHHBIN
otOop. Ob1ecTBEHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJIMU U BETBU 3BOJIIOIIUM YEJIOBEKA: aBCTpajgonuTeku, Yenosek ymensiid, Uenosek
npamoxosamuii, YenoBek HeaHnepTanbckui, YenoBek pa3zymHbld. Haxonkum wHckomaembix
OCTaTKOB, BpEeMs CYIIECTBOBaHUsA, 00JACTh pacIpoCTpaHeHUs, 00BEM TOJIOBHOTO MO3ra, 00pa3
XKU3HU, OPYIUSL.

Uenoseueckne packl. OCHOBHBIE OOJBIIME pachkl: €BpOTEOHIHAs (€BpaswiicKas), HErpo-
aBCcTpaJloniHass  (9KBAaTOpHUAJbHAsI),  MOHTOJIOMAHAs  (a3MaTCKo-aMepuKaHcKas).  UepTsl
MPHUCTIOCOOIEHHOCTH MPEACTaBUTENCH YeIOBEUECKHX pac K YCIOBUSAM cyliecTBoBaHUs. EauHcTBO
yenoBedyeckux pac. Kputuka pacuszma.

Jemoncmpayuu:

Ilopmpemu1: ®@. Penu, JI. Ilactep, A.U. Onapun, C. Muuiep, I'. FOpu, Y. JapBuH.

Tabnuywr u cxemwvl: «Bo3HukHoBeHue CoJlHEUHOW cucTeMbl», «Pa3BUTHE OpraHu4ecKoro
mupa», «PactutenbHas kietka», <«KuBoTHas kieTtkay, «lIpokapuoTuueckas KIIETKay,
«CoBpeMeHHasi cucTeMa OpraHHuYecKoro Mupa», «CpaBHEHHE aHATOMUYECKHX YE€pT CTPOCHHUS
YeloBeKa M 4YelIOBEKOOOPa3sHBIX 00€3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTUYECKUX HAXOJIO0K
MPEIKOB COBPEMEHHOTO ueloBeKa», «JlpeBHeimue mroam», «JpeBuue monn», «llepBbie
COBPEMEHHBIE JIIOJI», «YemoBeueckrue pach.

Obopyodosanue:  wmynsku  «lIpoucxoknenue  denmoBeka»  (OIOCTBI  aBCTPANONHUTEKA,
MUTEKaHTPOIa, HeaHJepTajblla, KPOMaHbOHIIA), CIENKUA WM H300paKeHUsI KaMEHHBIX OpyIuit
MepBOOBITHOTO 4YelloBeKa (KaMHH-YOIIEphl, pyouia, ckpebia), reoXpoHOJIOTHYEecKas TabnuIa,
KOJUIeKUIUs «POpPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHHI.

Jlabopamopuvie u npakmuyueckue padomol:

[IpakTnueckas  padora  Ne 1. «M3yueHne  HMCKOMAaeMbIX  OCTATKOB  PACTEHUM
Y ’KUBOTHBIX B KOJUICKIIASIX).

DKCKypcusi «IBOJIOIMS OpraHMYEcKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WU
KpaeBeIuecKuil My3eil).

Tema 3. OpranusmMsl H OKpYyxkawmas cpeaa (5 4).

DKOJIOTHS Kak HayKa. 3a/laud M pa3fienbl KOJIOTUH. METOo/Ibl SKOJOTUYECKUX HMCCIIECIOBAHUM.
DKOJIOTHYECKOE€ MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl obuTaHus OpraHU3MOB: BOJHAs, Ha3eMHO-BO3/yIIHAs, MOYBEHHAS,
BHYTPHOpPraHU3MEHHAsI.
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Okonorndyeckue ¢axktopsl. Kiaccuduranus 3KoJOrHMYecKHX (PAKTOPOB: aOMOTHUYECKHE,
OMOTHYECKUE U aHTPOIIOTeHHBIE. JleliCTBHE SKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGunotnueckue GakTOphI: CBET, TEMIIEpATypa, BIaxHOCTh. DoTonepuoau3M. [IpucnocobneHus
OpPraHu3MOB K JIEHCTBUIO aONOTHYECKHX (PAKTOPOB. bronornyeckre puTMsl.

buotnueckue ¢akTopel. Bumbl OMOTHYECKHX B3aMMOACHCTBUI: KOHKYPEHIMS, XHITHUYECTBO,
cumOuo3 u ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaJln3M, KOMMEHCATH3M (KBapTHPAHCTBO,
HaxXJICOHMYECTBO). AMEHCATN3M, HEUTpaTu3M. 3HAueHUE OMOTHYCCKUX B3aUMOJICUCTBHUN IS
CYIIECTBOBAHHS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTEepUCTUKU  nomynsauuu. OCHOBHbIE  IIOKa3aTead  MOIMYJISALUHU:
YHUCJIEHHOCTb, IUIOTHOCTb, POXJAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JluHamuka
YHCJIEHHOCTH MOMYJISLIUU U €€ PeryIsiiusl.

Jemoncmpayuu:

Ilopmpemui: A. I'ym6oabar, K.®. Pynbe, O. ['ekkens.

Tabauyvr u cxemor: xapta «lIpupomnsie 30HBI 3emnn», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomynauum», «3aKOHOMEPHOCTH pOCTa YHCIEHHOCTH MOMYJSALUN
uHpy3opuu-Tydenpkn», «llumessie nenm».

Jlabopamopnwie u npaxmuyeckue padoomot:

JlabopaTopHas paboTta Ne 3. «Mopdonoruyeckue 0COOEHHOCTH pacTeHuit
U3 Pa3HbIX MECT OOUTAHUD.

JlabopaTtopHnast pabota Ne 4. «BnusiHMe cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «IToacYET MIOTHOCTH MOMYJISAINN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0mecTBa U 3K0JI0rn4YecKkue cucremsl (9 4).

Coo0mmecTBo opraHu3MoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (rumieBas). Buabi-nomuaanTel. CBsi3u B OHOIICHO3E.

DKkoyiorudeckue cuctembl (dKocuctemsbl). IlonsTne 00 »dKocucTtemMe H  OHOTEOIEHO3E.
OyHKIMOHATIbHBIE KOMIIOHEHTHl  3KOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopoT BemecTB M MOTOK HSHEPruM B IKocucTteMe. Tpoduueckuwe (NMUIEBBIC) YPOBHU
skocucteMbl. [Tumesie nienu u cetu. OCHOBHBIE MOKa3aTeNN AIKOCUCTEMBI: OromMacca, PO TyKIIHsL.
DKOJIOTHYECKHE MUPAMMJIBI: MPOAYKLIHUU, YHCICHHOCTH, Ouomacchl. CBONCTBa 3KOCHUCTEM:
YCTOWYUBOCTb, CaMOperysanus, pazsurue. Cykieccus.

[Ipupomnbie  3KOCHUCTEMBI.  DKOCHUCTEMBI 03€p M peK. ODKOCHCTEMa  XBOMHOTO
WM [IUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE JKOCHCTEMBI. ATpO3KOCHUCTEMBI. YpOoskocucTeMbl. buonoruueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpaszue kak QakTop ycroWumBocTH dKocucteM. CoxpaHeHHe OHOJIOTHMYECKOTOo
paszHooOpasus Ha 3emuie.

Yuenue B.U. Bepuaackoro o Guocdepe. I'panuiibl, coctaB u crpykrypa o6uochepsi. Kupoe
BelecTBO U ero ¢pyHkiuu. OcobeHHocTr Ouocdepsl Kak raodanbHON IKocHCTeMBI. JlnHaMuueckoe
paBHOBecHE M 00paTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE IHMKJIBI 3JEMEHTOB (yrjiepoa, a3oTa).
3oHanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3eminn. AHTpONOreHHble M3MeHEHus B Ouocdepe. ['modanpHbIe
AKOJIOTHYECKHE TTPOOIEMBI.

CocymiecTBoBaHHE TMPHUPOJBI M uenoBedecTBa. CoxpaHeHHe OHMOpa3HOOOpa3usi Kak OCHOBA
ycroiunBocTr Orochepsl. OCHOBa paIMOHAIBHOTO YIPABICHHS MPUPOTHBIMU pecypcaMu U UX
ucrnoJib3oBanue. J[oCTikeHus OMOJIOTUHN B OXpaHa MPUPOIBIL.

Hemoncmpayuu:

Ilopmpemui: A.Jlx. Tencnu, B.H. Cykaués, B.W. Bepnanckuii.

Tabnuyer u cxemwi: «llumeBble nenm», «bUOLEHO3: cocTaB U CTPYKTypa», «lIpupoansie
coobmectBa», «llenmu mnuTaHus», «OKoNoTHYECKas mnHUpamunay, «buochepa u dYemoBeky,
«IKOCHUCTEMA HTUPOKOJIUMCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOTO Jiecay, «bruoneHno3 Bogoémay,
«ArponeHo3», «lIpuMepHble aHTPOMOTEHHbIE BO3JEHUCTBHS Ha MPUPOLY», «Baxuelue
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MCTOYHMKH 3arpsi3HEHHs BO3JyXa M TPYHTOBBIX BOJ», «[louBa — BakHeWIIas COCTaBISAIOIIAs
ouocdeps», «Dakropsl Aerpaganuu nous», «I[lapHukoBsiil 3pdexT», «PaKTOpsl PaIMO0AKTUBHOTO
3arps3HeHus Omocgepos», «OOmas crpykrypa Ouocheps», «PacnpocTpaHeHune KU3HU B
o6uocdepe», «O30HOBBIN 3Kpan duocheprr», «Kpyroopot yriepoaa B 6uochepe», «KpyroBopor
a30Ta B IIPUPOJIEN.

Obopyoosanue: Mopaenb-amuMKanus «TunuuHble OHOIEHO3bI», TepOapuii «PacTuTenbHbIE
cooOmmecTBa», KoJUeKiuu «buoneHo3», «Bpeautenn BaXHEHIIUX CEIbCKOXO3SHCTBECHHBIX
KyJIbTyp», TepOapuu ¥ KOJUICKIMH pPACTEHWH W JKUBOTHBIX, IPHHAUICKANINE K Pa3HBIM
9KOJIOTUYECKUM TrpymmaM ojaHoro Bunaa, Kpacnas kuura Poccuiickoit deneparuu, n3o0paxeHus
OXpaHSIEMbIX BUJIOB pacTeHuii " JKUBOTHBIX.
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TemaTuveckoe NIaHUpPOBaHUe
10 -A KJIACC

20

Pasnea. Tema. KonTpoans OcHOBHBIE BU/IbI 1eATEIbHOCTH DJIeKTpOHHbBIe (LM(ppOBHIE)
KosmyecTBo yacos o0pa3oBaTeJibHbIE
pecypcsi(OP)
Tema 1. buonorus xax T - PackpbiBarh cojepxkaHue TEPMUHOB M MOHATUN: HAaydHOE MHUpPOBO33peHue, | POIII
Hayka- 4 yaca P Ne 1 Hay4yHas KapTMHAa MHpa, HayyHbI METOJA, TuUMoTe3a, Teopus, MeToAsl | https:/resh.edu.ru/subject/5/5/
HCCIIETOBAHMUS; bubmmorexa [IOK
- XapakTtepuszoBaTh OHOJIOTHIO KaK HayKy, €€ MECTO WU poyib cpeau apyrux | https://lesson.edu.ru/
€CTECTBEHHBIX HayK; AKnacc
- XapakTepu30BaTh OCHOBHbBIE METO/IbI TO3HAHUS KUBOM PUPObL: HabmoneHue, | https://www.yaklass.ru/
HKCTIEPUMEHT, OITMCAaHHUe, H3MEPEHHE, KITACCH(HUKAIINS, MO/ICTTUPOBAaHUE, bubnuoreka
CTaTUCTUYECKass 00padOTKa JaHHBIX https://uchebnik.mos.ru/main
- [lepeuncnsaTh pa3nenbl OMOJIOTHH B COOTBETCTBHE C O0OBEKTAMH H3yYCHHS, Yuu.py
- HaspiBaTh BakHEWIIME OTpaciud OMOJOTHYECKHX 3HAHWUW W 3amadm,crosimiue | https://uchi.ru/
niepen 6uonorueit XXI B.
Tema 2. Kusbie KT - PackpbiBaTh cojfiepkaHWe TEPMUHOB W TOHATHH: cucTema, Owosnorumyeckas | POIII
CUCTEMBI u 170:¢ CHCTEMA, AJIEMEHTHI CUCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOMCTBA KUBBIX cUCcTeM, | https://resh.edu.ru/subject/5/5/
opranu3zanus — 3 Jaca oOMEH BEIIeCTB, pa3MHOXXEHHE, POCT, pPa3BUTHE, HACIEACTBEHHOCTH, | bubmuoreka [{OK
W3MEHYMBOCTh, Pa3APaXKUMOCTh, DHEPro3aBUCHMOCTb, YPOBHHM opranm3anuu | https://lesson.edu.ru/
KU3HU (OHocucTeM); AKnacc
- XapakTepu30BaTh MPUHITUIIEI OpraHU3aluu OMOCUCTEM: OTKPBITOCTh, BBICOKas | https://www.yaklass.ru/
YIOPSA0YEHHOCTh, CAMOPETYIISALINS, UEPAPXUIHOCTH; bubnuoreka
- IlepeuncnsaTe yHHUBEpCAJIbHBIC CBOWCTBAa XMBOTO: E€IMHCTBO XHMHUYecKoro | https://uchebnik.mos.ru/main
COCTaBa, pa3IpaKUMOCTh, JBUXKEHHE, TOMEOCTa3, pPOCT U pa3BUTHE, | YUU.PY
HaCIeICTBEHHOCTD, H3MEHYUBOCTD, SBOJIFOLIUS (mpucnocoOieHne K | https://uchi.ru/
W3MEHSIOIIUMCS YCIOBHSIM);
- IIpuBouTH MpUMEpPHI OUOCUCTEM PA3HOTO YPOBHS OPraHM3AIMM U CPABHUBATh
MIPOSIBIICHHS CBOMCTB KMBOTO Ha Pa3HBIX YPOBHSX.
- XapakTepu3oBaTh OCHOBHBIE MPOIIECCHI, MPOTEKAaloIUe B OMocucTeMax: 0OMeH
BEIIECTB M MpPEBpAIICHUE HSHEPIUH, CAaMOBOCIPOM3BEINECHHE, CaAMOpPETyIsLus,
pa3BUTHE;
- CobOmonate npaBuia 6epe’KHOTO OTHOLICHHUS K )KUBOH MpHpoJe
Tema 3. Xwumnueckuii KT - PackpeiBaTh coJepKaHHE TEPMHMHOB M TOHATHM: 3nemMeHThI-Ouorensl, | POIII



https://resh.edu.ru/subject/5/5/
https://lesson.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/main
https://uchi.ru/
https://resh.edu.ru/subject/5/5/
https://lesson.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/main
https://uchi.ru/
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COCTaB HW  CTpPOCHHUE
KJIETKH -23 gaca

JIP Nel
JIP Ne2
JIP Ne3
[Ipoekr

MaKpO3JIEMEHTbI, MUKPOJIEMEHThI; MUHEPAIbHbIE BEIIECTBA, MOJIEKYJIa BOABI KaK
JIUTIONb, BOAOPOIHBIE CBS3W; THAPO(UIbHBIE U THAPO(OOHBIE BEIlecTBa, OSIKH,
NOJMMEPhl, MOHOMEpBI, AMHHOKHCIIOTBI, TENTHAHAS CBS3b, IOJUIENTH,
JeHaTypauusi, (EepMEHTBI, AKTUBHBIM LEHTp, CyOCTpaTHas CIenu(UuIHOCTD,
KoepMeHTBI,  OEJIKU-aKTUBATOPbl W OCIKU-MHTHOWUTOPHI,  YIJIEBOJBI,
MOHOCaXapHu/bl, TUcCaxapubl, TOJIMCAXapHUIbI, TITIOK03a, pu003a, Ae30KCuprud03a,
caxaposa, JaKTO3a, MaJbro3a, IEJTI0J03a (KJIeTuaTka), Kpaxmal, TJIHKOTeH;
JUIHBI, TPUIIALEPHUABI (KUPBI, Macia), GochOIUIIbI, CTEPOUIBL.

- PackpeiBath conepkaHWe TEPMUHOB M TOHITHN: J1€30KCHPHOOHYKICHHOBAS
kucnora  (JAHK), pubonyknennoBas  kucinora  (PHK),  wnykmeorupn,
MOJINHYKJICOTHIHASL 1eNb (TOJMHYKJIEOTHA), KOMIUIEMEHTApHOCTh, (QYHKIUH
JIHK (xpanenue u mnepemadya HacnencTBeHHOM uHpopmanuu); Buasl PHK
(MHpOpMaIMOHHAs, TpaHCIOpPTHas, pubocoManbHast); aJeHO3UHTpHUdochar
(AT®), makpospruueckas CBA3b.

- PackpbiBaTth copepkaHWE TEPMHHOB ¥ TIOHSITHHA: KIETKA, IUTOJIOTHS;
pacKpheIBaTh  COAEp)KaHWUE  TIOJNIOKEHWH  KIETOYHOW  TEOPHH,  KIIETKH
(3ykapuoTudeckas, MIPOKAPUOTHYECKAS ), [IJITa3MaTHICCKast MeMOpaHa
(Turazmanemma), TIMKOKAJIUKC, TPAHCIOPT BEIIECTB (TTACCUBHBIN, aKTHBHBIN),
SHAO0MMTO3 ((ParomuTo3, MUHOIKUTO3), FK30IIUTO3, KIIETOUYHASI CTCHKA, HYKJICOMI.

- Jloka3pIBaTh €AMHCTBO 3JIEMEHTHOTO COCTaBa Kak OJIHO U3 CBOMCTB KHMBOTO.

- Pacnpenenstb XUMHYECKHE SJIEMEHTHI [0 TpyHnaM B 3aBUCUMOCTH OT
KOJIMYECTBEHHOTO IIPEJCTaBUTENIbCTBA B OpraHU3Me; XapaKTepu30BaTh pOJb
OTJENIbHBIX JIEMEHTOB.

- BbIBIATH CBA3b MEXKIY COCTAaBOM, CTPOSCHHEMMOJEKYIIbl XHUMHYECKOTO
COeMHEHUS U ero (PYHKLHSIMHU B KIIETKE.

- Xapakrepu3oBaTh O€lIKM Kak KJacC OpraHMYeCKHMX  COEIUHEHUI;
KJIacCU(PHUIMPOBATH UX MO CTPOEHUIO (ToOyIsipHbIe U HGUOpUILIIpHBIE OETTKN),
HEPEUYHCIATh U XapaKTepu30BaTh (PyHKIMH OCIIKOB.

- YKka3bIBaTh OTINYHS (PEPMEHTOB OT HEOPTaHUUYECKUX KaTaIH3aTOPOB.

- OObscHATE poib (epMEHTOB B (YHKIMOHUPOBAHMM JKUBBIX CHCTEM, B
IPOMBIIIJIEHHOCTH, B MEJJUIIMHE, B IOBCETHEBHOM JKU3HU YEJIOBEKA.

- XapakTepu30BaTh yII€BOIbI, JTUIH/bI KaK KIACCOPTaHUYECKUX COETMHEHUH.

- Knnaccuduuumposars yrineBoabl U JIMIUABI 110 CTPOEHUIO; MEPEUUCIATh (PyHKINN
YIJIEBOJOB U JIMIIHJIOB.

https://resh.edu.ru/subject/5/5/
bubmuoreka [IOK
https://lesson.edu.ru/

SIKmacce
https://www.yaklass.ru/
bubnnoreka
https://uchebnik.mos.ru/main
VYun.py

https://uchi.ru/
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- Cxemarnuecku u300paXkaTb CTPOCHHUE MOJIEKYIT YIJIEBOJIOB, JIUITHIOB;
-XapakTepu3upoBaTh HYKJIEHHOBBIE KUCJIOTHl KaK XMUMHMUYECKHE COCIUHEHUS U
HOCHTEIN HAaCJIEACTBEHHON HHPOpMAaLIUY;

-Ot™MeuaTh 0COOEHHOCTH CTpOEeHHs MojeKya HykinenHoBbIX kucnoT (JHK, PHK)
u ATO;

-Cxemarn4ecku n300pakaTh CTPOEHHE HYKICOTHIOB, MOJIEKYIT HYKJIEMHOBBIX
kuciot, ATO

- llepeuncnsTh M XapakTepu30BaTb OCHOBHBIE METOAbl W3YyUEHUS KIIETKU:
(mpuroTtoBneHue Cpe30B, OKpallliBaHue, MUKPOCKOIIUPOBaHUE,
LEHTPUPYTUpOBaHKE, KyIbTUBUPOBAHHUE KIIETOK U TKaHEH)

- CpaBHuBaThb MeXAy COOOW PYKapUOTHYECKHE U IMPOKAPUOTUYECKUE KIIETKH;
OTMEYaTh CXOJCTBO M pAa3JIM4Msl B CTPOCHMM KJIETOK OakTepui, >KUBOTHBIX,
pacTeHuii u rpuboB;

- OnuceiBaTh CTPOEHHE JYKAPUOTHYECKON KJIETKH MO H300paKEeHUSIM U Ha
MUKpOTpenaparax, KiIacCU(PHUIMPOBaTh OPraHOUT,

- [lepeuncnsaTh U ONUCHIBaTh KOMIIOHEHTSI S,Apa M UX (PYHKIUU;

-CxemMaTn4HO U300paXkaTh CTPOCHUE PACTUTEIHLHOW M JKUBOTHOM KIICTKH;

- OOBACHATH OMOJOrMYECKOE 3HAYCHNE TPAHCIIOPTA BEIECTB B KIETKE

Tema 4.
KuszaenearenbHOCTH
KJIETKH-15 JacoB

KT
JIP Ned
ITP Ne2

- PackpbiBaTh conepkaHWE TEPMHUHOB W TOHITHHA: OOMEH BEIIECTB U
npeBpanieHue sHeprud (MeTabom3M), aCCUMWISIMS, IUIACTHYECKUH OOMeH
JIMCCUMWIIALINS, SHEPTEeTHYCCKUI 0oOMeH, doTocuHTE3, ¢dortomnmus,
dbochopmmpoBaHre, TEPEHOCYHK IMPOTOHOB, XEMOCHHTE3, SHEPreTUYCCKHIA
oOMeH, TIMKOJM3, MOJIOYHOKUCIIOE OpOXKeHHE, CIUPTOBOE  OpOKeHHE,
OMOJIOTUYECKOE OKHCIICHHE, KIICTOYHOE JbIXaHue, TUCCUMWIALNS, (DepMEHT, I'eH,
TCHETHUYECKUH KOJl, MaTPUYHBIA CHUHTE3, TPAHCKPHIIIUS, TPAHCIALHUSA, KOJIOH,
AQHTHUKOJIOH, pHUOOCOMa, IIEHTpajbHAs J0TMA, MOJCKY/spHas OWOJIOTHS, BUPYC,
BUPYCOJIOTHS, Karcu, Oakrepuodar, Bupyc ummyHoedunura yenoseka (BUY),
OHKOTCHHBIE BUPYCHI;

- OnuceiBath (POTOCHHTE3, MPOIIECCHI, MPOTEKAIOIINE B CBETOBOM M TEMHOBOM
(aze, sTambl YHEPreTUUECKOTO0 OOMEHa (MOArOTOBUTENbHBIN, OECKUCIOPOIHBIMH,
KHCJIOPOJHBIN) ¥ CPAaBHUBATH UX MEXKIY COOO;

- BBISIBIATH TPUUMHHO-CIIEICTBEHHBIC CBSA3H MEXIY MOTJIONIEHINEM COJTHEYHON
SHEPrUu XJIOPOPHITIOM U CHHTE30M MOJekyn ATdD, Mexay NTUKOIH30M,
KJICTOYHBIM JIbIXaHUEM U CUHTe30M MOJICKYTATD

POII
https://resh.edu.ru/subject/5/5/
bubmuoreka [IOK
https://lesson.edu.ru/

SIKmacc
https://www.yaklass.ru/
bubauoreka
https://uchebnik.mos.ru/main
Yuu.py

https://uchi.ru/
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- CpaBHMBAaTh UCXOJIHBIC BEIIECTBA, KOHEUHBIE MTPOAYKTHI U YCIOBHUS NMPOTEKAHUS
peaxIii CBeTOBOM U TEMHOBOH (ha3bl (OTOCHHTESA;

-CpaBHuBaTh (DOTOCHHTE3 U XEMOCHHTE3, 3(PPEKTUBHOCTH OECKHUCIOPOAHOTO U
KHCJIOPOJHOTO ATAIOB;

-OuenuBarp 3HaueHHe (POTOCHHTE3a M XeMOCHHTE3a /ISl )KU3HU Ha 3eMIie;

- XapakTepu3oBaTh OOMEH BEIIECTB U MPEBpalleHHe YHEPTuu (MeTaboIN3M) KaK
OJTHO VX CBOMCTB JKUBOTO, PEAKIIH IJIMKOJIN3a, OPOKEHHS, KIIETOUYHOTO JIbIXaHUS;
- IlepeuncnsaTe OCOOEHHOCTH IJIACTUYECKOTO M SHEPreTHYecKoro oOMeHa B
KJIETKE; yCTAHABIIMBATh B3aMMOCBS3b MEKIY HUMU;

-Paznuyate THIIBI OOMEHA BEIECTB B KIIETKE: aBTOTPOQHBINA U TeTePOTPO(HBII;

- OnpenensaTh CBOWCTBA TEHETUYECKOTO KO/1a (TPUILIETHOCTh, OJHO3HAYHOCTD,
BBIPOXIEHHOCTb, YHUBEPCAITBHOCTH, HETIEPEKPHIBAEMOCTh, HEMPEPBIBHOCTH ).

- OnuchIBaTh 3TaNbl peain3aliy HaclIeACTBEHHOW NH(OPMAIUH B KIIETKE.

- CpaBHMBaTh peakuuu MarpuuHoro cuutesa mosiekyn PHK u Genka B kiietke;

- XapakTepu3oBaTb BHPYChl KaK HEKJIETOUHYIO (OpPMY KH3HHU; OCOOEHHOCTH
CTPOCHHS U KU3HEIEATEIIbHOCTH BUPYCOB;

- OnuceIBaTh AKU3HEHHBINA LIUKJI BUPYCOB UMMYHOAE(DUILINTA YEIOBEKa; pa3iuyarhb
Ha pucynkax BTM ((Bupyc Tabaunoit Mo3aukm), 6akrepuodar, BUY;

- OO6ocHOBBIBaTh MW COOMIOAATH MeEpPhl MPOPHIAKTHKUA PACTIPOCTPAHCHHS
BUPYCHBIX 3a00JIeBaHUN (pecnupaToOpHbIC, MKEIYJOYHO KHILIEUHbIE, KIIEIEBOU
suneanut, BUY-undexims)

Tema 5. PasmHoxxeHune u
WHJIMBHUIYaJIbHOE
pa3BUTHE OPraHU3MOB-7
4acoB

KT
JIP Ne5

- PackpriBaTh coniepkaHne TEPMUHOB M TIOHSATHI: KJICTOUHBIN IIUKII, HHTEpda3a,
penyIUIMKALUsA,  XpOMOCOMA,  KapuUOTHWI,  TAIUIOWJAHBIA,  JUIUIOHMTHBIA
XPOMOCOMHBIN Ha0Op, XPOMATHIbI, MUTO3 €T0 CTaauu: rpodasza, meradasa,
anadaza, Tenodasza, pa3sMHOKECHHE, KJIOH, TIOJOBbIE KIETKH (TaMeThl),
SIMIIEKIICTKA, CIIEPMATO30M/I, 3UTOTa, JICJICHUE HAJIBOE, TOYKOBAHKE, CIIOPYIISIUS,
(dparMeHTanys, BEreTaTUBHOEC pa3MHOKEHUE, CEMEHHOE pa3MHOXKEHUE,
OTIbLICHUE, JBOWHOE OIIOJI0TBOPEHHUE, TIOJIOBBIC KEJIe3bl, CCMCHHUKH, SUYHHUKH,
OIUIOJIOTBOPEHUE (HAPY)KHOE, BHYTPCHHEE), MEH03, KOHBIOTallUs XPOMOCOM,
nepekpécT (KpOCCHHIOBEP) XPOMOCOM, T'aMEThl, FTaMETOTE€HE3, CIIepMaTOTeHe3,
OOT€He3, CIIepPMAaTO30U/[], aKpOCOMa, SHIEKJIeTKa, MOJspHbIE TeJblla, OHTOTEHE3,
SMOpHOreHes3, 3UroTa, ApoodiaeHue, Ornactomepsl, Mopyina, OnacTyna, 6JacTolueb,
ractpyia, Heipyna, opraHoreHe3, 3apo/IbILIEBbIC JIUCTKH: 3KTOJIepMa, Me30/1epMa,
SHTOJIEPMA; MOCTIMOPHUOHAIIBHOE Pa3BUTHE: NPSIMOE M HeNpsAMOe (JTMUYMHOYHOE);

POII
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MeTamopdo3, Meracmopa, MHUKPOCIOpa, MbUIBIEBOE 3€pHO,  CIIEPMUH,
3apOJBIIEBBIA MEIIOK, JIBOMHOE OIIOJOTBOPEHUE;

- OnuceIBaTh KU3HEHHBIA UK KIETKH,

- IlepeuncnsaTh U XapakTepu30BaTh MEPHObI KJIETOUHOTO LUKJIA, CPAaBHUBATh UX
MEXTy cO00I;

- OnuceiBaTh CTPOEHUE XPOMOCOM, KapHUOTHUIIOB OPraHM3MOB, CpPaBHMUBATh
XPOMOCOMHBIE Ha0OPBI KIETOK

- CpaBHHUBATh CTa/IMU MUTO34;

- Paznuuars Ha MuKpomnpenaparax 1 pucyHKax CTaJiud MUTO3a;

- PackpbiBaTh OMOJIOTHYECKUI CMBICT MUTO3A;

- Xapakrepu3oBaTb 0COOEHHOCTH U 3HaYeHHE OECIOJIOr0 U IMOJIOBOTO CIOCO0O0B
Pa3MHOKEHUS;

- Bbigensate BuIBI 0ecroyioro pa3MHOXKEHUS; BBISBISATh B3aHMMOCBSI3U MEXKIY
(dhopMamMu U criocob6aMu pa3sMHOKEHUS, U UX OMOJIOTMUYECKUM 3HAYECHUEM.

- Bragets npuémaMu BereTaTHBHOTO Pa3MHOXEHUS KYTBTYPHBIX pACTEHUH

(Ha mpuMepe KOMHATHBIX).

- XapaxkTepu30BaTh MOJIOBbIE KJIETKH: SIMLEKIETKH, CIEPMATO30UAbI; BBISBISTH
0COOCHHOCTH UX CTPOCHHS;

- XapakTepu30oBaTh MEH03 KakK CIIO0CO0 KIECTOYHOTO JEICHHS; OTTUCHIBATh MEHO03
10 CTAAMSAM; CPAaBHUBATh CTAIUHN MeNH03a U MUTO3A.

- Pa3nnyare Ha pucyHkax cTajuu Meno3a;

-PackpeiBaTh Onosoruueckoe 3HayeHue Meno3a;

- Xapakrepu30BaTb 0COOEHHOCTH T'aMeTOreHe3a y )KMBOTHBIX M €r0 CTaIuH;
II0JIOBBIE KJIETKH XUBOTHBIX U OIUCHIBATh MPOLIECC UX Pa3BUTHS;

- CpaBHUBATh CIIEPMATOI€HE3 U OOTCHE3;

- OnuceIBaTh OIJIOOTBOPEHNE, OMOJIOTHYECKOE 3HAYEHUE OILI0I0TBOPEHUS;

- OrmpenensaTh 3Tanbl 3MOPUOHATIBHOTO Pa3BUTHUSA XOPAOBBIX Ha CXeMax H
npenaparax 1 OIHMChIBaTh MPOLIECCHI, IPOUCXOAIINE HAa KX IOM dTalle;

- CpaBHUBaTh I€pPHO/bI OHTOTCHE3a; MNpPSAMOE U HENpsMoe (JMUYMHOYHOE)
HOCTIMOPHOHAIBHOE Pa3BUTHE, 3aPOJIBILIHN YEJIOBEKA U IPYTUX XOPAOBBIX.

- OObscHAT, OWOJOTMYECKOE 3HAaueHHE pPa3BUTHA C MeTaMop(dho30M;
OTPULIATENIbHOE BIMSHUE aJKOTOJIs, HUKOTMHA U JIPYTUX TEepaTOr€HHBIX
(akTOpOB Ha pa3BUTHE 3apO/IbIIIA YEIOBEKA.

- OnuceIBaTh MpoOLECC JBOMHOTO OIUIOAOTBOPEHMS Y IBETKOBBIX PACTEHUN
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Tema
HacnencTBeHHOCTB
N3MCHUYHNBOCTH
OpraHM3MOB-8 4acoB

u

KP
JIP Ne 6
JIP Ne7
JIP Ne 8
ITP Ne3

- PackpeiBaTh coiepkaHne TEPMUHOB | MTOHSATHIA: T€H, TCHOM, TCHOTHI, (PeHOTHIT,
XpOMOCOMBI,  aJuleJibHble TeHbl  (ajuiesu), TOMO3UI0Ta, TIE€TEePO3UTOTa,
JOMHUHAHTHBIM MpHU3HAK (T€H), PELECCUBHBIM NpU3HAK (I€H), YuUCTas JIMHUA,
rudpua,  MOHOTHOPHUIHOE  CKpEIIHUBaHUE, (eHOTUNNYECKUE  TPYIIIHI,
TUOPUIOIOTHYSCKHI METOJl, YUCThIC JIMHWW, JOMHHHpPOBAHHE T'eHOB (TIOJHOE,
HEMOJIHOE), pacllelJieHne B IOTOMCTBE, JUTHOPUIHOE  CKpeIIMBaHUE,
AQHAIM3UPYIOIIEEe CKpEIINBaHUE, CIEIUICHHOE HAacJIeJOBaHHWE TPU3HAKOB,
peKoMOMHAIMSI  T€HOB, TEHETUYECKHE KapThl  XpPOMOCOM, MOpPraHHja,
XpPOMOCOMHBIM HA0Op, ayTOCOMBI, IMOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIN TIOJI,
reTepOraMeTHBIM T10JI, CIEIUIEHHOE C TIOJIOM HaclieJOBaHWE MPHU3HAKOB,
H3MEHYUBOCT, HacJIeACTBCHHAS H3MEHYHBOCTb, HEHACJICICTBCHHAS
W3MEHYUBOCTh, MOJU(UKAIIMOHHAS HW3MCHYUBOCTh, BapHANMOHHBIA  Psf,
BapuaHTa, BapuaIllMOHHas KpUBasi, MPU3HAK, HOPMa PEAKITUH, KOJTUICCTBEHHBIE U
Ka4eCTBEHHbIE TPU3HAKH, KOMOWHATHUBHAsI HM3MEHYMBOCTh, MYTAIlMOHHAsS
W3MEHYMBOCTh, MYTaHT, MYyTalMd: TEeHHBIE, XPOMOCOMHBIC, TEHOMHEIE,
MOJIMIUION YIS, AHEYTUIOHU NS, MyTareHsl, KapuOTHTI YyeJIoBeKa,
UTOTEHETUYECKUI METO/I, TeHEeaJIOTHUECKUI METOJI, POJIOCIOBHBIE,
ONMM3HENOBEI  METON,  HAcCJICACTBEHHBIE  OOJIE3HH: (MOHOTEHHBIE, C
HaCIEACTBEHHOM MIPEAPACIIOIOKEHHOCTHIO, XpPOMOCOMHBIE), MEIUKO-
TEHETUYECKOE KOHCYIETHPOBAHUE.

- IlepeuncnsaTe W XapakTepU30BaThb METOJABI TEHETUKH: THOPUIOJIOTHYECKHH,
IIUTOTCHETUYECKUI, MOJEKYJISIPHO - TEHETUYCCKUH, JIOMUHAHTHBIE |
pelecCUBHBIC MPU3HAKUA PACTEHUH U )KUBOTHBIX;

- Ilonb3oBaTbCsl T€HETUYECKOW TEPMHUHOJOTHEH M CHUMBOJIMKOM ISl 3alKCH
TCHOTHITMYECKUX CXEM CKPEIIMBAHUS;

- OmnuceiBarh MeTOAMKy mpoBeneHuss [. MeHaeneM OMBITOB MO HM3YYEHHUIO
HACJIEZIOBaHHUS OJTHOM Maphl MPU3HAKOB y TOPOXa TOCEBHOTO;

- PackpeiBarh conmepkaHuE 3aKOHOB €IMHOOOpa3us THUOPHUAOB IEPBOTO
MOKOJICHUS 1 3aKOHA PACIICTIIICHHUS,;

- OOBACHATH TUTIOTE3Y YUCTOTHI TAMET;

- 3amuchiBaTh CX€Mbl MOHOTHOPHUIHOTO M JTUTHOPHAHOTO CKpElMBaHU,
OOBSICHATH €r0 IUTOJOTHYECKHE OCHOBBI M pellaTh TeHETHYECKHWE 3aJlauyd Ha
MOHOTHOPHUIHOE CKPEIMBAHUE U TUTUOPUIHOE CKPEIIBAHHE;

- PackpbIBaTh cojiep)kaHne 3aKOHA HE3aBUCHMOTO HAaclleI0BaHUs TPU3HAKOB;

POIII
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- [IpumeHsTh, MaTEMaTHYECKUN pacueT ¢ IOMOIIBI0 METO/1a IEPEMHOKEHUS
BEPOSITHOCTEH U 3aIKCh ¢ TIOMOIIBI0 (PEHOTUMTUIECCKUX PATUKAIOB PACHICTUICHUS
MPU3HAKOB Y MIOTOMKOB 110 ()€HOTHUITY U T€HOTHITY;

-Ha3pIiBaTh OCHOBHBIE TOJIOKEHUSI XPOMOCOMHOM TEOPHM HACIIEACTBEHHOCTH T.
Moprana;

-PackpsiBath copepkanue pabotel T. MopraHa 1o CHerjieHHOMY HACJICOBAHHIO
TE€HOB W MPUYMHBI HAPYILICHUSI CIIETUICHUS MEXTy TeHAMH;

- 3anuchIBaTh CXeMbl CKPEIIUBAHUS TIPH CLETUIEHHOM HACIEAOBaHUHU, OObSICHATh
MPUYUHBI PEKOMOWHAIIUK TE€HOB, ONMPEACNATh YUCIIO TPYII CIEIUICHUS TeHOB;
perarh TeHeTUYECKHE 3aa4H Ha CIIETUICHHOE HACIEI0BaHNE

- OOBACHSTH IIUTOJIOTUYECKUE OCHOBBI XPOMOCOMHOTO MEXaHM3Ma OIpeIeTIeHUs
ToJ1a Y pa3IMdHbIX OPTaHU3MOB;

- CpaBHUBaTh 3aKOHOMEPHOCTH HACJICIOBAaHUS MPHU3HAKOB, CIEIJICHHBIX W HE
CIETIJICHHBIX C TIOJIOM.

- KnaccudummpoBaTs BUAB W3MEHYMBOCTH M BBISBISATH HMX OHOJOTHYECKHE
0COOEHHOCTH;

- Crpouth BapHallMOHHBIA psAJ, BapUALMOHHYIO KPUBYIO, BBIUUCIATH CpEIHEE
3HaYEeHHE MTPU3HAKA;

- Pemarp reHernueckue 3aJaud Ha HAcll€IOBaHUE CLEIUICHHBIX C I0JIOM
MIPU3HAKOB;

- KinaccudunupoBars MyTanuu: reHHbI€, XpPOMOCOMHbIE, TEHOMHBIE U TPUBOIUTH
MIPUMEPbl MyTallU;

-OOBSACHATH NPUYNHBI BOSHUKHOBEHHS MyTallUid, POJib (PAKTOPOB-MYTarcHOB.
CpaBHuBaTh  BUIBl ~ MyTallUii;  BBIABIATH  NPUYMHBI  HACIEACTBEHHOU
U3MEHYMBOCTH, UCTOUHUKH MYTareHOB B OKpyXatouieil cpesie (KOCBEHHO);

- IlepeuncnsaTe OCOOCHHOCTH U3Yy4YEHHUS TEHETUKH YEJIOBEKa; IPUBOJIUTH
IpUMephl HACIECTBEHHBIX 0OJIe3HEH YenoBeKka, XapakTepru30BaTh METOIbI UX
npoUIaKTHKY; 000CHOBBIBaTh 3Ha4YEeHUE ME/IUKO-T€HETHYECKOTO
KOHCYJIBTUPOBAHUS;

- BbisBnsaTh W cpaBHUBaTH MeEXAy COOON JOMUHAHTHBIE M PELIECCHBHBIE
MIPU3HAKYU YEJIOBEKA;

-CoCTaBIISITh M aHAJIM3UPOBATH POJOCIOBHBIE YEJIOBEKA

Tema 7.
OpraHuU3MOB,

Cenexuus
OCHOBBI

KP
IIpoekr

- PaCKpLIBaTL COACPIKAHUC TCPMHUHOB U MMOHATHH: CCJICKI U, COPT, IOpoaa,
mTaMM, JOMCCTHKaUWA, WX OJOMAIIHUBAHUC, TCHTPHLI MHOFOO6pa3I/I$I u

POIII
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ouorexHoioruu- 4 yaca

MPOUCXOKJCHUSA  KYJIBTYPHBIX PAacCTCHMH W JKMBOTHBIX, THOpHAM3aIuS,
HCKYCCTBEHHBIH OTOOp, MacCOBBIH OTOOp, MHIMBUIYAIBHBIH 0TOOp, AKCTEPHEP,
OMM3KOPOJICTBEHHOE CKPEIIMBAHUE, YUCTas JIMHUS, T'€TEPO3UC, HEPOACTBEHHOE
CKpEUIMBAaHNUE, WCKYCCTBEHHBI MyTareHe3, IOJIMIUION/IBI, OWOTEXHOJIOTHS,
KJIETOYHAsT WH)KEHEpHs, TE€HHAas MHXXEHEpUs, KIOHUPOBAHUE, TPaHCTECHHbIE
oprauusmsl, ' MO (reHernuecku MoaAn(pULIIMPOBAHHBIE OPTaHU3MBbI);

- U3narare yuenne H. 1. BaBunoBa o eHTpax NpOUCXOKAEHUS KyJIbTYPHBIX
pacTeHMit; pa3ianyaTh [EHTPhI Ha KapTe MUpPa, CBA3BIBATh UX MECTOIOJIOKEHUE

C 0YaraMu BO3HUKHOBEHHUS IPEBHEHIINX [IUBUIIN3ALIUN;

- CpaBHHBaTh COpTa KYIBTYPHBIX PACTEHHH, TIOPOJIBI TOMAIIHAX KHBOTHBIX U UX
TUKUX  OpeakoB,  (opMbl  HCKYCCTBEHHOro  OoTOOpa  (MaccoBoro u
WHIUBUAYAJILHOTO), BUABI THOpUan3anuu (OJIM3KOPOJICTBEHHOW U OTAAJICHHOM),
CIIOCOOBI TTOJTYYEHHUS TTOJTUTIIIONIOB;

- Xapaktepu3oBaTb OMOTEXHOJOTHIO KaK OTpacib IPOU3BOJICTBA, OCHOBHBIE
JNOCTH)KEHUS OMOTEXHOJIOTMH B 00JacTH MNPOMBIIUIEHHOCTH, CEIbCKOro
XO3SMCTBA Y MEAUIIUHBI;

- Ilepeuncnare M XapakTepu3oBaTb OCHOBHBIE METO[bI
OMOMHKCHEPUH;

- O6cyX1aTh YKOJIOTMUECKUE U ITUUECKUE ACIEKThl HEKOTOPBIX MCCIEOBaHUI B
o0macTi OMOTEXHOJIOTUH (KJIOHUPOBAHUS, HMCKYCCTBEHHOTO OIJIOJIOTBOPEHUS,
HaIpaBJI€HHOTO U3MEHEHHs FTeHOMA U CO3/1aHUs TPAHCT€HHBIX OPraHU3MOB);

- OneHuBaTh POJIb CEJIEKLUU B 00ECIEUeHUH MPOJOBOJILCTBEHHON 0€30MacHOCTH
YeJI0BEYECTBA;

- [IpuBOANTE pUMEpPHI JOCTHXKEHUH CENEeKIUN paCTeHUI U KUBOTHBIX

Hn  JOCTHXCHHUA

bubmuoreka [JOK
https://lesson.edu.ru/

SIKacce
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KT

AQHAJIOTMYHBIE OpraHbl, PYJUMEHTApHbIE OpraHbl, aTaBU3Mbl, CHUCTEMAaTHUKa,
€CTECTBEHHBIN U UCKYCCTBCHHBIH OTOODP, MUKPOIBOIIOLUS, BU, KPUTEPUHU BHJIA,
apeat, MomyJsius, TeHO(POH I, MyTallul, KOMOMHAIIMU T€HOB, KOMOUHATHUBHAS
W3MEHYHUBOCTh, MYTaIlMH, MYTAIlMOHHBIN MPOIECC, TOMYIISIIMOHHBIE BOJIHBI,
nperid TEeHOB, W3OJAIUSA, MHIPAIWU, €CTeCTBEHHBIH o0TOOp, Oophba 3a
CYIIECTBOBaHHUE, IIPUCIIOCOOIEHHOCTD, OKPOBUTEILCTBEHHAS u
IpeocTeperamlas OKpacka, MaCKMpOBKa, BUJ000pa30BaHUE, MAKPO3BOIIOIHS,
(dunorenes3, OMOJIOTHUECKUIN TpoTrpecc U perpecc, apoMopdo3, Uanoa anTaIms,
oOu1as AereHepanys, aJjanTUuBHas paauanus.

- [lepeuncasiTh OCHOBHBIE ATAIbl Pa3BUTHUS SBOITIOLIMOHHON TEOpUH;

- XapakTepu3oBaTb  CBHJETENbCTBA  3BOJIIOLMU:  MaJCOHTOJIOTMYECKUE,
ouoreorpaduueckue,  IMOPHUOJIIOTHYECKUE,  CPABHUTEIHHO-AaHATOMHYECKUE,
MOJIEKYJISIPHO-OMOXUMHUYECKHUE.

-IIpuBoUTE TpUMEpPHI TEPEXOAHBIX (HOPM OPraHU3MOB, (DHIOTEHETHYECKUX
PAIOB.

-IlpuBoauTh (QOPMYTUPOBKM 3aKOHOB OHMOTEHETHMYECKOTO M  3apOAbIIIEBOIO
CXO/ICTBA;

- XapakTepu30BaTh OCHOBHBIE 3BOJIIOIIMOHHBIEC WIEU, KOHLICTILIUU U TEOPUH;

- CpaBHuBarp B3nIsiAbl Ha BuA W 3Boionuio K. Jlunues, JK.b. Jlamapka, Y.
HapBuHa;

- OuenuBarb BkJaja JIMHHES B pa3BUTHE CUCTEMAaTUKU U OOBSICHATH MPHUHLIUIIBI
OMHAPHOI HOMEHKJIATYPBHI.

- PackpsiBaTh cozeprkanue 3BOIIOIMOHHON Teopuu Y. J[apBuHa;

- CpaBHUBaTh HEONPEACIEHHYIO U ONIPEEIEHHYIO0 H3MEHUYUBOCTh, €CTECTBEHHbIN
Y UCKYCCTBEHHBIN 0TOOD, (hopMBI OOPHOBI 3a CYITIECTBOBAHHE.

- OnuchIBaTh MOJIOKEHUSI CHHTeTUYeCcKOi Teopu 3Bomonnn (CTD) u 00bACHATH
e€ 3HaueHue s OUOJIOTHH;

- XapakTtepuszoBaTb BHJ KaK OCHOBHYIO CHCTEMaTHUECKYyI0 €IUHHILy H
HEJIOCTHYIO OMOJIOTUYECKYIO CHCTEMY.

-  Bogensate  kputepuun  Buga  (MopdoJoruueckuii,  (U3NOIOTHYECKUH,
OMOXUMHYECKUH, TEeHEeTHYECKHH, OSKOJOrMueckui, reorpaduyeckuit) u
NPUMEHATh KPUTEPUU IJI ONMCAHUSI KOHKPETHBIX BUJIOB.

- XapakTepu30oBaTh MOMYISLIUIO KaK CTPYKTYPHYIO €IMHUILY BUJA U IBOJIFOIUH.

- OnuceIBaTh NOMYISIUIO 10 OCHOBHBIM MOKA3aTeNsIM: COCTaB, CTPYKTYPA;

https://lesson.edu.ru/
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- Xapaktepu3oBaTh dJIEMEHTapHbIE (DAKTOPHl SBOJIIOLUU: MYTAIIMOHHBIN
mporecc, KOMOMHATHBHASL U3MEHYHUBOCTb, MOMY/ISIIIMOHHBIE BOJIHBI, peii( TeHOB,
U30JIALINS, MUTpalusl.

- VYcranaBnuBaThb IPUYMHHO-CJIEJICTBEHHBIE CBSI3U MEXKIYy MEXaHU3MOM U
pe3ynbTaToM ACHCTBUS IBIKYIIUX CHII (3JIEMEHTapHBIX (PAKTOPOB) SBOJIOINH;

- OnuchIBaTh MEXaHU3M JIEMCTBUS €CTECTBEHHOI'O 0TOOPA;

- XapakrepuzoBarb  (POPMBI  €CTECTBEHHOTO  OTOOpa  (ABIDKYIIHIA,
CTAaOUITM3UPYIOLIUH, TU3PYNTUBHBIN) U CPAaBHUBATH UX MEXIY COOOM.

- XapakrepuzoBarb OOpbOy 3a CYIIECTBOBAHME€ W CpaBHUBaTh €€ BUJIbI
(MexxBHIOBasi, BHYTPUBMJIOBas, Ooppba ¢ HEOIAaronpusATHBIMU (paKTopamMu
BHEIIHEN cpeibl);

- OnuchIBaTh MEXaHU3M BO3HUKHOBEHUS MTPUCIIOCOOIEHUN y OpraHU3MOB.

- BpuiBiATE M0 M300pa’keHUSIM, Ha JKUBBIX U (UKCHUPOBAHHBIX IMpernaparax
MpUMEPBI MPUCIOCOOICHHOCTH PACTEHMH M KUBOTHBIX K YCJIOBHSIM CpEIbl
o0HTaHMs, T0KAa3bIBATh OTHOCUTENBHYIO 11€TI€CO00Pa3HOCTH MPUCTIO COOICHU.

- XapakTepu30BaTh CIIOCOOBI U MEXaHU3MbI BU000pa30BaHUS

-OnuceiBaTh W CpaBHHUBaTh  OCHOBHBbIE  (OPMBI  DIKOJIOTUYECKOTO U
reorpaduueckoro BUA000pa30BaHUS,;

- Xapakrepu3oBaTh (GOpMbI FBOJIIOLINN

Tema 2. Bo3HUKHOBEHHE
U pa3BUTHC >KU3HU Ha
3emie -15

JIP Ne3
JIPNe4
JIP No5
[TPNe2
KT
[Ipoext

- PackpbiBaTh coepikaHe TEPMUHOB U MOHSATHI: KpeallnoHU3M, a0uoreHes,
BUTAJIN3M, MaHCIEPMUs, OMOI033, KoallepBaThl, MPOOMOHTHI, CHMOHOTEHE3, J0H,
apa, nepuoa, apoMopho3bl, UANOATANTALNN, CUCTEMAaTHKa, UCKYCCTBEHHASI U
ecTecTBeHHass  kiaccudukanusi, OWHApHAas  HOMEHKJIATrypa,  MPUHIUI
UEPApXUYHOCTH, AaHTPOIOJIOTHSI, AHTPOINOreHe3, ueJaoBek pa3zymHbIi(Homo
sapiens), IPSIMOXOXICHHE, BTOpasi CHTHAJIbHAsL CUCTEMA.

-XapakTepHu30BaTh METO/Ibl U3YUEHHUSI UCTOPUUYECKOTO MPOILIOT0 3EMIIH;
-IlepeuncnsaiTh OCHOBHBIE 3TANbl XUMHUECKOW U OHOJIOTHYECKOM SBOJIIOLIHH.

- U3narare copepxaHue TMnoTe3 U TEOpUil BO3HUKHOBEHUS )KU3HU Ha 3emiie
(KpealioHn3Ma, CaMOIIPOU3BOIBHOTO 3apOXKIACHUSI (CIIOHTAHHOTO), MAHCIIEPMUU,
runore3sl PHK-mupa).

- OnuceBare 3kcniepuMeHTsl C. Mumnepa u I. Opu mno mnomydenuto
OpPraHMYeCKUX BELIECTB U3 HEOPraHUYECKUX MyTEM aOMOTeHHOTO CUHTE3a;

3HaTh MOCJEN0BaTEeIbHOCTh 30HOB: KaTapxeil, apxel, mporepo3oil, (aHepo3oii;
9p: apxemnckKas, NPOTEPO30MCKasi, MaJICO30MCKas, ME3030MCKasl, KaWHO30MCKasl;
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110570040031 (0): KeMOpUICKHUIA, OPIIOBUKCKUH, CUJTYpUMCKHU, JICBOHCKUH,
KaMEHHOYTOJIbHBIM, IEPMCKHI, TPUACOBBIM, FOPCKHUI, MEIOBOM, MAJIEOTECHOBBIN U
HEOTE€HOBBIW, aHTPOIIOTE€HOBBIN;

- Xapakrepu3oBarb OCHOBHBIE COOBITHUSI B Pa3BUTUH OPraHUYECKOTO MHpaA IO
3paM U MEepUoJaM TeOJOTMYECKON MCTOPUHM; 3Talbl PA3BUTHUSI PACTUTEIBHOIO U
KUBOTHOTO MUPA, COBPEMEHHYIO CUCTEMY OPTaHUYECKOTO MUPA;

- Beigenuthb maBHbIE apoMOP(O3bI PACTEHUN U )KUBOTHBIX;

- CpaBHuBarh MeXay coOOOH TIPENCTaBUTENEH CHUCTEMAaTHYECKUX TPYIII
OpPraHWU3MOB, BBISIBIISITH YEPThI YCIOKHEHHUS M MPUCIIOCOOIIEHHOCTU K YCIOBHUSAM
JKU3HH,;

- IlepeuncnaTe 3agayum  aHTPONOJIOTHH, ITAlbl CTAHOBJIEHUS W Pa3BUTHS
MPEJCTABICHUN O TPOUCXOKICHUH YEIIOBEKA;

- U3nararb ocHOBHBIE MoOJIOKeHUs Teopur Y. /lapBrHA, KPUTUYECKH OIIEHUBATh
HE HayIHYI0 HH(OPMAITHIO O TIPOUCXOXKICHUHN YEIIOBEKA,

- 3HaTh cHUCTEMaTHYeCKoe TOoJoXeHue Buaa Homo sapiens, HMEpeyucisiTh €ro
MOp(hOJIOTO-aHATOMUYECKHE TPU3HAKU PA3HOTO YPOBHS (THII, KJIACC, OTPS U JIp.)
- YcTaHaBIMBaTh YEPTHI CXOACTBA U PA3JIMUMIA YEJIOBEKA U KUBOTHBIX;
OOBSICHATH W OIICHUBATh 3HAYCHHE HAYYHBIX 3HAHUHN O TIPOUCXOXKICHUHN YEIOBEKa
JUIsl TOHUMAaHUs MECTa U POJIM YeJIOBEKa B MPUPOJIE;

Tema 3. Opranusmbl "
OKpyXKaromjasi  cpezaa-9
4acoB

JIP Ne6

JIPNe7

JIP Ne§
KT

-PackpeiBaTh  comepkaHHME TEPMHUHOB M TOHSATHH: OJKOJIOTHS, IOJICBBIC
HaOMrOIeHNS, IKCIIEPUMEHTHI, MOHHUTOPHHT OKpYXKaroIen cpenpl,
MOJICTUPOBAHUE,  DJKOJIOTUYECKOE  MHPOBO33pEHHE,  cpema  OOWTaHWs,
IKOJIOTHYECKHE  (PAKTOpPBI, OHOJIOTUYECKHI ONTUMYM, OTPAHUYMBAIOIIHIA
(mamuTtHpyronui)  daktop, abwotmyeckue  (pakTopel, (poTomepuoausMm,
OMOJIOTUYECKHE PHUTMBI, OMOTHYECKHE (HAKTOPbI, XHITHHUYECTBO, MapasUTH3M,
KOHKYPCHIIUS, MYTyaJlin3M, CHMOHO3, KOMMEHCAJIHM3M, HaxJecOHHUYECTBO,
KBapTUPAHCTBO,  aMEHCAJIM3M, HEUTpajiu3M, MOMYIALHUs, YHUCICHHOCTD,
IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, MHUTpAIMs, JTAHAMHKA
YHCJICHHOCTH  TOMYJISIIIMK, aBCTPAJIONMTEK, YEJIIOBEK  YMEIbId, 4YeJIOBEK
NPSIMOXOJIAIINMM, HeaHJepTaiell, KpPOMaHbOHEI, HEOJUTHYECKas PEeBOIIOINS,
NEepBOOBITHOE HCKYCCTBO, pachl, pacoreHe3, COIMAal-IapBUHU3M, PACU3M,
MeTHCaIHS;

- [lepeuncasaTh 3a1a4u SKOJIOTHH, €€ pa3/iesbl U CBSI3U C IPYTUMHU HayKaMu;

- XapakTepu30BaTh METO/IbI SKOJIOTUYECKUX UCCIIeIOBAHUM;
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XapakTepu3oBaTh yCIOBUS Cpel 0OMTaHUS OPraHU3MOB;

- KnaccuduuupoBaTtb W XapakTepu3oBaTb  JIKOJOTHYECKHE  (DAKTOPHI:
abnoTHYeCKHe, ONOTUICCKUE U AaHTPOTIOTCHHBIC.

- OnuchIBaTh JIEHCTBUE IKOJOTUYECKUX (PAKTOPOB HA OPraHU3MBbI;

- XapakTepu3oBaTh OCOOCHHOCTH CTPOCHUS W KHU3HEICSITECIBHOCTH PACTCHUU U
YKUBOTHBIX Pa3HbIX Cpe/l OOMTaHUS;

- AHanu3upoBath JAEWCTBHUE CBETA, TEMIIEPATypPhl, BIAKHOCTH Ha OPTraHU3MBI

Y TIPUBOJIUTDH MPUMEPHI MPUCTIOCOOIEHHOCTH OPraHU3MOB;.

- IlpoBomute Ouonoruueckue HaOMOACHUS U OQOPMIATH PE3YIbTAaThI
MPOBEAEHHBIX HAOIONEHUI;

- XapakTtepu3oBaTh OMOTHYECKHE (DAKTOPHI U BHUIBI B3aUMOOTHOIICHUH MEXIy
OpraHM3MamH; TMPUBOAWTH  TMPUMEPHl  B3aUMHOM  TPHUCTOCOOICHHOCTH
OpraHHu3MOB;

- CpaBHHBaTh MEXy COOO0M BHABI OMOTUUECKUX B3aUMOCHCTBUI OpraHU3MOB;
XapakTepu3oBaTh OCHOBHBIE IIOKa3aTelIM U OIKOJIOTHYECKYIO CTPYKTYPY
TIOMYJISIIMN; OTTUCHIBATh MEXAaHU3MBI PETYIISIINN YMCICHHOCTH TOMYIISAINN;

- XapakTepr30BaTh U CPaBHUBATh MEXKIY COOOI OCHOBHBIE CTaJAUU IBOJIIOLIUN
YelloBEeKa: XPOHOJOTHYECKHI BO3pacT, apeand pacHpoCTpaHEeHHs, OO0BEM
TOJIOBHOTO MO3Ta, 00pa3 »KU3HU U Opyaus Tpyaa

- XapakTepu3oBaTb M CpaBHUBAaTh IIPEICTABUTENIEH YEJIOBEUYECKUX pac,
pacKpbIBaTh MPUYMHBI M MEXaHU3Mbl PACOT€HE3a, MEPEUYUCIIATh U IPUBOJUTH
IpUMEphl TPUCIIOCOOIIEHHOCTH YeJIOBeKa K YCJIOBHUSIM CpPEIbl, MPUMEPHI
IPUCIIOCOOUTETHHOTO 3HAUEHUS PACOBBIX MPU3HAKOB

Tema 4. CooOiiectBa u
3KOJIOTUYECKUE
cucTteMbI-24 Jaca

[TP Ne3
[TP Ne4
KT
KT
IIpoekr

- PackpbiBaTh coepikaHue TEPMUHOB U MOHATHI: OHMO1IEHO3, SKOCHCTEMA,
OMOreoleH03,  BHJbI-IOMHHAHTBHI,  JKOJOTMYECKas  HUIIA, OKOCHCTEMA,
OMOreo1eH03, MPOAYLIEHThI, KOHCYMEHTBI, PEIYyLEHThl, TPOhUUECKHE YPOBHH,
nuIIeBasl Lenb M CeTh, JKOJOTWYECKUE NHpaMuibl, Ouomacca, MPOIYKIIHS,
CYKIIECCHS, BOJHBIE IKOCUCTEMBI, OHMOT€OIEHO3bI, (PUTOMIIAHKTOH, 300TJIAHKTOH,
OeHTOC, TyMYyC, aHTPOIIOT€HHAsl IKOCUCTEMA, arPOIKOCUCTEMA, YPOOIKOCUCTEMA,
O6uopasHooOpaszue, MOMYIALUS, YHCICHHOCTb, IJIOTHOCTh, POXKIA€MOCTb,
CMEPTHOCTb, PUPOCT, MUTPAITHS, TUHAMHIKA YACICHHOCTH MOMYIISIIHH.

- Xapakrepu3oBaTh OMOLIEHO3 (COOOIIECTBO), €TO BUIOBYIO, IIPOCTPAHCTBEHHYIO
U TPOPUUECKYIO CTPYKTYPHI;

- OOBSICHATH pOJIb KOMIIOHEHTOB OMOLIEHO3a B MOJIEP’KAHUM €r0 CTPYKTYpPbI U
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CyLIECTBOBAHUS Ha ONPEACIEHHON TEPPUTOPUH;

- OOBACHATH OMOJOTUYECKHI CMBICI SIPYCHOCTH H JIMCTOBON MO3aUKH;

- CpaBHMBaTh KOMIIOHEHTbI OMOIIEHO30B, UX BHJIOBYIO, IIPOCTPAHCTBEHHYIO U
TPO(UIECKYIO CTPYKTYPBI, CBSI3U MEXKAY OpraHHu3MaMu

- XapakTepu3oBaTb CBOMCTBAa 3KOCUCTEMBI (€€ CHOCOOHOCTh K JJIMTEILHOMY
CaMOINOJJIEP)KaHUIO,  OTHOCHUTEJIBHO  3aMKHYTBIM  KPYrOBOpPOT  BEUIECTB,
HE00XOIMMOCTb ITOTOKA PHEPTHH);

- CpaBHMBaTh MAaCTOUIIIHBIE U IETPUTHBIE MMUIIEBbIE MU, TPOPUUECKIE YPOBHU
9KOCHUCTEMBI.

- Paznuuare mupamuabl NpOAYKIMM, MHUPAMUAbI UYUCIEHHOCTH M IMHPaMHUIbI
OHOMACCHI,

- CocTaBiATh LIENU U CETU MUTAHUS;

- [lepeuncnarp cBONCTBA SKOCHCTEM: YCTOWYMBOCTb, CAMOPETYIISIMS, pa3BUTHE
(cykmeccus);

- OnuchIBaTh MEXaHU3M MOJIIEPKAHUS PABHOBECHUS B IKOCHUCTEMAX;

- XapakTepu30BaTh CYKIIECCUH, BBISBIATH IPUUMHBI U OOIINE 3aKOHOMEPHOCTH
CMEHBI FKOCHUCTEM;

- [IpuBOINTE IPUMEPHI IPUPOTHBIX SKOCUCTEM CBOEH MECTHOCTH;

- CpaBHUBaTh Ha3eMHbIE W BOJHbBIE SKOCHCTEMbI; OPraHU3MBbI, OOpa3yrOIIHe
pasHbie TPOPUICCKHUE YPOBHH;

- IlpuBoguTh mnpuUMEpHl AHTPONOTEHHBIX DSKOCHUCTEM CBOEH MECTHOCTH,
OTHCHIBATh UX BUJIOBOM COCTaB U CTPYKTYpPY

- CpaBHUBaTh COCTaB U CTPYKTYpy MPHUPOJHBIX 3KOCHUCTEM M arpo3KOCHCTEM,
arpo3’KOCUCTEM U YPOOIKOCUCTEM;

- OnucpIBaTh KPYrOBOPOT BELIECTB, OMOT€OXUMHUYECKHE IIUKIIbI a30Ta U yIiiepoa
B Onocdepe.

- OOBbsCHATH MNPUYMHY 30HaJIbHOCTH  Ouocdeprl. Ilepeuncnare u
XapaKTepru30BaTh OCHOBHBIE OMOMBI CYIIN 3eMIIN;

- Ha3piBaTh mNpUYMHBI TOSIBICHUS TMPUPOJOOXPAHHON OSTUKU, PACKPHIBATH
3Ha4YEeHHE Mporpecca Ui MPEOJOIEHHS KOJOTHYECKOTO KPU3HUCa;

- XapakTepH30BaTh pallMOHAJIBHOE MCIIOJIb30BAHNE IPUPOJHBIX PECYPCOB

Htoro: 68 u.

JIP-8 , I1P-4, T-1, KT-5, Ilpoexrt — 2 (Ha 1t00y10 U3y4aeMylo TEMY)

PesepBHoe Bpems —
qac

1
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CucremMa olleHMBAHUS MJIAHMPYEMbIX Pe3yJIbTaToB Mo npeamery «buonorus»

[ToypouHbIil KOHTPOJIb PE3YIbTATOB Y4eOHOW AESITENIBHOCTH YYalllUXCS OCYIIECTBIISIETCS B YCTHOM,
NUCHbMEHHOM W TPaKTHYECKOH (opMax WIM B HUX COYETAaHUH TIOCPEACTBOM MPOBEICHHS OIpoca
(MHOUBUAYaTbHOTO, TPYNIOBOTO M (POHTAIBHOTO) C HCIHOJIH30BAHUEM KOHTPOJILHBIX BOIPOCOB H
3a/IaHUM, COACPIKAIIMXCSA B yUeOHMKAX, Y4€OHBIX, YI€OHO-METOJAUYECKUX MOCOOMSIX U JTUJAKTUYECKUX
MarepHajax, KOTOpbIe ONPEEISIOTCS MEeJaroroM ¢ y4eTOM BO3PACTHBIX 0COOCHHOCTEH yJaITiXCsl.

TemaTnueckuil KOHTpPOJIb PE3YAbTATOB Y4EOHON JEATEIBHOCTH  YYaLIUXCS  OCYILECTBISETCS
IIOCPEACTBOM IIPOBEIEHUS TEMAaTHYECKUX CaMOCTOSITEIBHBIX, KOHTPOJBHBIX W JAPYTUX CPEACTB H
METO/IOB KOHTPOJISI, KOTOPBIE OMPEAEIISIOTCS MEaroroM ¢ YI€TOM BO3PAaCTHBIX 0COOEHHOCTEH yJaIInXcs.

Kpurepuu oneHkn y4eOHOM AesiTeIbHOCTH MO0 OMOJIOTHH.

Pe3ynbsratoM npoBepky ypoBHSI YCBOEHUS y4eOHOTO Marepuaa siBIseTcs OTMETKa.

[IpoBepka 1 OlileHKa 3HaHUN IPOXOJUT B X0/I€ TEKYIUX 3aHATHI B YCTHON WJIM MUCbMEHHOU (opMme.

IIpu BbICTABI€HMH OLIEHKH HEOOXOAMMO YYHTHIBATh:

-IPaBUILHOCTbh U OCO3HAHHOCTb U3JIOKEHUSI COJIEPKaHus, TIOTHOTY PACKPBITHSI MOHATHI, TOUHOCTb
ynoTpeOaeH!s] HayYHbIX TEPMHUHOB;

-CTeNeHb C(POPMUPOBAHHOCTH UHTEJUIEKTYaJIbHBIX U O0IIEy4YeOHBIX YMEHHI;

-CaMOCTOSITEJIbHOCTh OTBETA,

-p€4eBYIO TPaMOTHOCTD M JIOTUYECKYIO ITOCIEI0BATEIbHOCTD OTBETA.

OTMeTKA YCTHOrO 0TBETa 00y4arOIINXCSl.
Buvicokuit yposens - ommemrka «5»:
® I0JIHO PacKphITO COAEp:KaHKHe MaTepuaia B 00beMe MPorpaMMbl U yUeOHHKA;
® YETKO U IPaBWIBHO JIaHbI ONPEJEIICHHS U PACKPBITO COJAEPKAHNE TOHATUH;
®  BEpPHO UCIIOJIb30BAaHbl HAYYHbIE TEPMUHBI;
e s J0Ka3aTelIbCTBA HCIOJB30BaHbl Pa3IMYHbIE yYMEHUsS, BBIBOJBI W3 HAOMIOACHUN U
OTIBITOB;
® OTBET CaMOCTOSTENbHBIHN, UCIIOIb30BAHbI paHee MPUOOPETECHHbIE 3HAHUS.
Ilogviuennutii yposens - ommemxa «4»:
®  PaACKpBITO OCHOBHOE COJIEp)KaHUE MaTepHUaa;
e [PAaBWJIBHO JAHBI ONIPEIEICHUS TOHATUN U UCIIOJIb30BaHbl HAYYHbIE TEPMUHBI,
®  OTBET CAMOCTOSITEJIbHBIN;
® OIpeAcsieHUs  NOHATUH  HENOJHbIC, JONYLIEHbl  HE3HAUYMUTENbHbIE  HAPYLICHUS
MOCJIEIOBATENIbHOCTA U3JIOKEHHUs, HEeOOJbIINe HETOYHOCTM MPHU HCIOJIB30BAHUU HAYYHBIX
TEPMHHOB WJIH BBIBOJAX U 0000IIEHUAX U3 HAOIIOACHUI U OTIBITOB.
ba3zoeviit yposenv - ommemra «3»:
®  YCBOEHO OCHOBHOE COJIep>KaHue y4eOHOTO MaTepualia, HO U3JI0KEHO (parMeHTapHO, HE
BCErjia NOCJIeI0BATEIIBHO;
®  OIpeAesieHUs IOHATUIM HEIOCTATOYHO YETKUE;
® HE HCIOJB30BaHbl B KaYECTBE JOKA3aTENIbCTBA BBHIBOJABI U 0000IIeHUs U3 HAOIIOACHUN U
OTIBITOB WJIU JIOTYILIEHBI OUIMOKU IIPU MX M3JI0KEHHH;
e  JIOMYyIIEHb! OIIMOKH U HEJJOCTATOYHO B MCIIOJIB30BAHUN HAYYHOW TEPMUHOJIOTHH,
OIIPEAETICHUHN TTOHITUH.
Huoice 6a306020 yposens — ommemka «2»:
® OCHOBHOE coJiepKaHHe y4eOHOT0 MaTepuaia He pacKphbITo;
® HE JIaHbl OTBETHI HA BCIIOMOTATEIbHBIE BOIIPOCHI YUUTES;
®  JIOMYIIEHBI IpyOble OIMOKU B OINpEIeIEHUH MOHITUH, TPH UCTIOIb30BAHUU
TEPMHUHOJIOTHH.
IIncbMeHHas IPOBepPKa KaK MeTO/] OLICHUBAHMSA NPEJIMETHBIX Pe3yJIbTATOB
1. Kpurepuu oueHKH JIaGOPATOPHBIX U MPAKTHYECKUX PadoT
YuuTesb 10/I2KeH YYUTBIBATh:
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-CaMOCTOSITENIBHOCTh TT0A00pa 000pyIOBaHUS U OOBEKTOB;

-TIOCJIEI0BATEILHOCTD B BHIITOJIHEHUH Pa0OTHI MO 3aKJIAJIKE OTIBITA;

-JIOTHYHOCTh U TPaMOTHOCTh B ONIMCAHUN HAOIONEHUH, B (POPMYTHUPOBKE BBHIBOJIOB M3 OIIBITA.
[Tpu oreHke 1a00paTOPHBIX PabOT BO BHUMAHKE IPUHUMAIOTCS CIEAYIOIIHE KPUTEPHH:
Buvicokuit yposenv- ommemrka «5»:

e BHINOJIHEHA paboTa B TIOJTHOM 00BEME C COOIIOICHHEM HEOOX0IMMOM
MOCJICIOBATEIILHOCTH TIPOBEACHHS ONIBITOB M U3MEPEHUI;

® CaMOCTOSATEIHHO U PAIlMOHATIHFHO BEIOPAHBI M MIOATOTOBIICHBI JUISI OIIBITA BCE HEOOXOMMOE
0o0Opy/lOBaHHE, BCE OMbBITHI MPOBEACHBI B YCIOBUSAX H pEXUMaX, 00ECICUHBAIONINX

MOJTy4EHUEPE3YIbTaTOB U BBIBOJAOB C HANOOJIBIIEH TOUHOCTHIO;

® B IIPCJICTaBICHHOM OTYETE MPABUJIBHO M aKKYPATHO BBITOJTHEHBI BCE 3aITMCH, TaOIUIBI,
PUCYHKH, YePTEXKH, TpaQ KM, BEIYMCICHUS U CIICITAHBI BBIBO/IBI;

® IIPaBWJIHHO BBIMOJHCH aHAIH3 IMOTPEITHOCTEH;

e coOmoaeHbl TpeOoBaHUs 0€30MTACHOCTH TPYy/a.

Ilosviwennutii ypogens - ommemxa «4»
®  OTIBITHI TPOBEJICHBI IO MPEITIOKEHHON YIUTEIIEM TEXHOJIOTHH C COOJTIOICHUEM TTPaBUI
TEXHUKHU 0€30MacHOCTH;
e paboTa BHITIOJTHEHA MOJTHOCTHIO, HO B HEM HE 00Jiee 0THOM HETpyOOil OMMOKH U OJHOTO
He/IoveTa; UM He 0oJiee TpeX HeI0YEeTOB;

®  TIPABWIBHO 0(h)OPMIICHBI PE3YIHTATHI OTBITOB B TETPA[IH;

® B KOHIIE K&XJOW 1abopaTopHOI pabOTHI 3allicaH BBHIBOJ 110 UTOTaM BBIMOJIHEHHOMN pabOThI
(BpIBOJ (opMynupyeTcss UCXoAs H3 Leau pabotbl) (mabopartopHas pabora 0e3 BbIBOJA HE
OIICHUBAETCS BBIIIE «4»)

baszoentii yposensv - ommemka «3»:

e paboTa BBHINOJHEHA HE MOJHOCTHIO, HO OOBEM BBIMOJIHEHHON YacTH TAaKOB, YTO MOXHO
clenaTb BBIBOJABI, WM €CIM B XOJIe IMPOBEIEHUS ONbiTa M M3MEPEHUH ObUIM JOMYIIEHBI
CJIETYIOIINE OIITHOKH:

OTIBIT MPOBOWIICA B HEPAIL[MOHATIBHBIX YCIOBUSX, UTO MPHUBEJO K MOJYYEHHUIO PE3yIbTaTOB C
00JIbIIIeH MOTPEIIHOCThIO, UM B OTYETE ObUIM JIOMYILEHBI B O0IIEH CI0KHOCTH He 0oJiee IBYX
omnOoK (B 3amucsX €IUHHI], U3MEPEHUSX, B BBIYHCICHUSX, Tpadukax, TaOiuIax, cXeMmax,
aHaJIM3e MOTPEIIHOCTEH U T. 11.)

HE MPUHIMUIHAIBHOTO s JaHHOW paboThl XapakTepa, He TMOBIUSBUIMX Ha peE3yabTaT
BBITIOJIHEHUS], WJIM HE BBIMOJHEH COBCEM WJIM BBHINOJIHEH HEBEPHO aHAIM3 MOTPEIIHOCTEH, WIn
paboTa BBINOJHEHA HE MOJHOCTHIO, OJIHAKO 0OBEM BBIMOJHEHHON YacTH TAaKOB, YTO MO3BOJISIET
MOJIYYUTh MPABUIIbHBIE PE3YIbTATHIN BBIBOJIBI TI0 OCHOBHBIM, IPUHIMIUAIBHO BaXKHBIM 33/1a4aM
paboTHI.

Huboice 6a306020 yposenb-ommemka «2»:

e HE OMpeereHa CaMOCTOATEIBHO 1IeJIb OTIbITA;

® HE MOJrOTOBJIEHO HY:KHOE 000py/I0BaHUE;

®  JIOMYIIEHBI CYIIECTBEHHBIEC OMIMOKY MPH 3aKJIaKE OTbITA U €r0 O(OPMIICHUH.
2. Ouyenka ymenuii npo6ooums Hao1100EHUA.
YuuTesb 10/2KeH YYUTHIBATH:
-IPaBUILHOCTH MPOBEACHUS HAOMIOACHUIA 10 33/1aHUIO;
-yMEHHE BBIJIENATH CyIIECTBEHHBIE TPU3HAKU y HaOI0gaeMoro o0bexTa (mpoiecca)
-JIOTUYHOCTh U HAYYHYIO TPAMOTHOCTh B OPOPMIIEHUH PE3yIbTaTOB HAOMIONEHUN U B BBIBOAX.
Buvicokuit yposens - ommemxa «5»:

® TIPABWJIBHO MO 33JJAHHUIO YYUTEIS IPOBEICHO HAOIIOICHHE;

e  BBIJICTICHBI CYIIIECTBEHHBIC IPU3HAKHU Y HaOII0JaeMOro 00beKTa (Ipolecca);

® JIOTMYHO, HAYYHO TPaAMOTHO O(OPMIICHBI Pe3y/IbTaThl HAOIIOACHU U BBIBOIBL.
Hoeviuennvtit yposenv- ommemra «4»:

® TPABWJIBHO MO 33JJAHHUIO YYUTEIS IPOBECHO HAOIIOICHHE;
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® IIpH BBIJCICHUH CYIIECTBEHHBIX IPU3HAKOB Y HaOI0aeMoro o0beKTa (Tpoiecca Ha3BaHbI
BTOPOCTEIIEHHBIE;
e JlomyIIeHa HEOPEKHOCTH B 0OPMIICHUN HAOIIOICHUH U BBIBOJOB.
ba3zoeviit yposenv - ommemrka «3»:
® JIONMYIIEHbl HETOYHOCTH W | — 2 OmUOKM B TNPOBEICHUU HAOIIONCHUN IO 3aTaHUIO
YUUTEJIS;
® TpH BBUICICHHH CYIICCTBCHHBIX TIPU3HAKOB Yy HaOomaeMoro oObBekTa (Imporecca)
BbIJIEJICHBI JIMILIb HEKOTOPBIE;
e jomymeHs! omuoOku(1l - 2) B oopmiieHUH HaOIIOACHUH 1 BEIBOJIOB.
Huboice 6a306020 yposens - ommemka «2»:
e Jlonymens! omuOku (3-4) B mpoBeieHNN HAOIIOACHUHN 0 3a/1aHUI0 YYUTES;
e HenpaBmibHO BBIJIENIECHBI TPU3HAKK HAOI01aeMOT0 00BEKTa (TIporiecca);
e Jlonymens! omuOku (3-4) B oopMiIeHNH HaOIIOIEHUH U BHIBOJIOB.

3. Kpumepuu oyenxku 6uonozuyeckux 3aoau
IIpu onieHke 6MOIOTUYECKUX 33/1a4 BO BHUMAHUE IPUHUMAIOTCS CJIEAYIOIINE KPUTEPUHU:
Buvicokuit yposens - ommemrka «5»:
e MpaBWIHHO 0(OPMIICHA 3a/a4a;
® B pEIICHUHU HET OMIHNO0K;
® pelleHHe CONPOBOXKAAETCS O0BICHEHUEM;
® 3amucaH OTBET.
IloBbIlIEHHBI YPOBEHb- OTMETKA «4»:
e [paBWIbHO O(opMIIeHa 3aaua;
® B PCIICHUHU HET OIMHUOOK;
e pemeHue opopmiieHO 0e3 0OBSICHEHNS,
®  3aMKCaH OTBET
baszoevtii yposensv - ommemka «3»:
® [IpaBWIbHO O(opMIIeHA 3a/a4a;
e B pEUICHUM 3aJa4 JOMYLICHbl 2 HECYIIECTBEHHbIC OLIMOKU C HapylleHHeM O(opMIICHUS
3azay;
e pemeHue opopmiieHO 0e3 0OBSICHEHNS,
®  3alKCaH OTBET
Huoice 6azo6020 yposens - ommemra «2»:
e  JIOMYyIIEHbI OMHOKU NP 0(OPMIICHUH 33/1a4H;
® UMEIOTCS TpyOble OMMOKU B PEIICHUU 33/1a4;
® OTCYTCTBYET pelIeHHUE 3a7a4u
4. Ouenka 3a nposepounvie mecmul
Yuurtens IT0MKEH MIPOBECTH MHCTPYKLHUIO i TecTupyeMbiX. OHa AOKHA ObITh KOPOTKOM, MOHATHOM
1 oOIIe ISl BCEX HCTIBITYEMbIX.
WNHcTpykinss 1a€T pas3bsiCHEHUS, KaKk HEOOXOAMMO OTBeYaTh Ha 3aJaHus TecTa. B HHCTpyKumu
coo01aercs Bpemsi, B Te4eHHE KOTOPOTO CIYIIaTesIM
HE0OXOTUMO BBITIOIHUTH TECT, THI LIKAIbl OIICHUBAHUS.
[Ipu onieHKe TECTUPOBaHKUS BO BHUMAHNE TPUHUMAIOTCS CIEAYIOIINE KPUTEPUU:

«2» - menee 40 % ot ob1ero unciaa 0alIoB WK HE MPUCTYIII K paboTe;
«3» - 40-59% ot oO1ero uncia 0amIos;

«4» - 60-79% oT o011ero yncia 0auIos;

«5» - yueHHK BbIoaHMI npaBumibHo 80—100% ot ob1ero uucna 6amios.
Ouenka npoekmnoii padomul
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3anaBasi KpUTEPUU OLICHKH MPOEKTHON IESTEIBbHOCTH, YYUTENb JOJDKEH MHTEPECOBATHCS B IEPBYIO
ouepenb HE TOJNBKO IPEAMETHBIM pE3yJAbTaTOM BBIIIOJIHEHMS IIPOEKTa, HO U JMYHOCTHBIM U
METAIPEAMETHBIM ACIIEKTAMU CaMOU JESATENBHOCTH, IPOLIECCA BBIIIOJHEHHUS IIPOEKTA.

C no3uuuii 10CTHKEHNS IPEAMETHBIX PE3YNIBTAaTOB K IapaMeTpaM OLIEHKH POEKTHOMN AESITEIbHOCTH
CIIEyeT OTHECTH:

-KOPPEKTHOCTh MCIIOJIb3YEMbIX METOI0B UCCIIEA0OBAHUS U 00paOOTKH MOJIy4EHHBIX PE3YJbTaTOB;

- COOTBETCTBHE COJECPKAHUS LM, 3a1a4aM U TEME IPOCKTa;

- JIOTUMHOCTD U IIOCJIEN0BATEIbHOCTD U3JIOKEHNS,

- QpryMEHTHPOBAHHOCTH MIPEIaraéMbIX PEIICHUH, IOJX0I0B, BBIBOJIOB;

-CTWJIMCTUYECKYIO U SI3BIKOBYIO KYJIBTYPY U3JI0KEHUS;

-KOPPEKTHOCTh CChUIOK Ha MCMOJIb3yeMble HCTOUHUKU UH(POPMALIHH.

[Tpu orieHKe MpoekTa BO BHUMaHUE MPUHUMAIOTCS CISIYIONTNE KPUTEPHUH:
Buvicokuit yposens - ommemxka «5»:
® MPaBWIHHO MOHSTHI 11€JTb, 33/1a4HM BHITIOJHEHUS MPOCKTA;
co0JTI0/IeHa TEXHOJIOTHS UCTIOJTHEHUSI POEKTA, BhIIEP>KaHbl COOTBETCTBYIOIIUE ITAIIBI;
MPOEKT 0(OPMIIEH B COOTBETCTBUU C TPEOOBAHUSIMU,
MIPOSIBJIEHBI TBOPYECTBO, MHUIIUATHBA,;
® TPEIBSBICHHBIA MPOAYKT JEATEILHOCTH OTIMYAETCS BBICOKMM KAaue€CTBOM HCIIOJTHEHUS,
COOTBETCTBYET 3asBJICHHON TEME.
Ilosviwennutii yposens - ommemka «4»:
® MPaBWIBHO MOHSTHI 11E€JTh, 33]]a4H BHIMIOJTHEHUS MPOEKTA;
e CcOONIOACHBI TEXHOJIOTHS MCIIOJHEHUS MPOEKTa, 3Tambl, HO JOMYIICHbl HE3HAYUTENIbHbIE
OIMMOKN HETOYHOCTH B O(POPMIICHUU;
® TIPOSBIEHO TBOPYECTBO;
® NPEIbSABICHHBIA MPOAYKT NESATENbHOCTH OTIUYAETCS BBICOKMM KadeCTBOM HCIIOJIHEHHUS,
COOTBETCTBYET 3asIBJICHHOI TeMe.
baszoevtii yposensv - ommemka «3»:
e [IpaBUJIbHO MOHSATHI LIEJb, 33/1a4H BBIIIOJHEHUS MPOEKTA;
e coOnrofieHa TEeXHOJIOTHS BBIMOJIHEHHs MIPOEKTa, HO UMEIOTCs 1—2 OmMOKM B ATarnax WUiM B
o(hopMIICHHH;
®  CaMOCTOSITEILHOCTDH MPOSIBJIEHA HA HEJOCTATOYHOM YPOBHE.
Huoice 6azo6020 yposens - ommemra «2»:
® IIPOEKT HE BBINOJIHEH WJIM HE 3aBepIIeH
Y4eOHO-MeTOAMYECKOe 1 MATEPHAIBLHO-TEXHUYECKoe odecrevyeHue

1. buonorus 10 kiacc: yuyeOHUK [Utst 00I1e00pa3oBaTeNbHBIX OpraHu3alyii: 0a30BbIii
ypoBens/ B.B. Ilaceunuk, A. A. Kamenckuii, A. M. Py6rosa u ap./ [lox pen. [laceunuxa B.B.
uznarenbcTBO — M. «lIpocBemienuey, 2022 -223 c.

2. buonorus 11 kmacc: ydeOHuK [uist 00mieo0pa3oBaTeNbHBIX OpraHu3aluii: 0a30BbIii
ypoBeHns/ B.B. Ilaceunuk, A. A. Kamenckuii, A. M. Py6niosa u np./ Ilog pexn. Ilaceunuka B.B.
m3narenscTBO — M. «IIpocBemenne», 2022 -223 c.

3. buonorudeckoe KkpaeBeneHHE: HKCKYPCHOHHOE [Ie0: TMocoOue Juis yduTenei
6uonoruu / coct. AurponoBa O.B., AnapeeBa E.A. — Jloneuk: Hctoku, 2017 4. OnopHsle
KOHCIeKThI o Ooranuke.6 kmacc. /Coct. Ilpunymnkas C.A. — TOY MO «JouPUOIIO». —
Honeuk: Uctoxu, 2019. — 48 c.

4. @enepanbHas paboyass mporpamma 1o Ouojoruu (0a3oBBI YpOBEHb) CpPEIHETO
oOmiero oopazoBanus i 10-11 kiaccoB oOpa3oBaTenbHbIX opranu3anuii — Mocksa 2023r.

HNHuTepHer- pecypcsl
° https://prosv.ru/umk/umk-biology-sivoglazov.html
° https://www.youtube.com/playlist?list=PLJ8TtQgi6Q00dcvm6h1BLhbCBJP|STA00



https://prosv.ru/umk/umk-biology-sivoglazov.html
https://www.youtube.com/playlist?list=PLJ8TtQgi6QOodcvm6h1BLhbCBJPjSTAoo
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. https://www.youtube.com/watch?v=a8htadC-
I0M&list=PLbEhGV_87dCDB30WWg6u4XDMjTYiVIpsG&index=4

o http://tana.ucoz.ru - coBpeMeHHbIC YPOKH.

o http://pedsovet.su- MeToauuecKue MaTepUalIbl Ik YPOKOB OHOJIOTHH

o http://fcior.edu.ru.- KoJUIEKLHUS AIEKTPOHHBIX 00pa30BATEIBHBIX PECYpPCOB HOBOT'O
MOKOJICHHUSL.

o http://school-collection.edu.ru.- gOKyMEHTBI, MPE3EHTALUH, dJICKTPOHHBIC TaOJIHUIIbI,
BHUJICOPOJTHKH.

o http://obi.img.ras.ru.- 6a3a 3HaHH# 110 OMOJIOTUH YeJIOBEKa

. https://infourok.ru

. https://nsportal.ru

o http://school-collection.edu.ru- Enunas xoseknus nupoBbIX 00pa30BaTEeIbHBIX
pecypcoB

o http://www.anatomus.ru/- AHaToMus YeIoBeKa B MILTIOCTPALIUSIX

o http://www.anatomcom.ru/ -AHaToMusl 4ej0BeKa — aTiac

o https://www.sbio.info - ITpoekt «Bcst Guonorus»

. http://ecosystema.ru - DkooTHYecKuii IICHTP «DKOCHCTEMAY.

Harasanble U pa31aToyHble MATEPHAJIBI:

1. Tabnuupl. PenbedHbie TaOIUIBI.

2. T'epGapuii

3. Koekuuu pacTeHui, CEMSIH U TIJI0/10B, HACEKOMBIX

4. HaGopsl MUKpOTIpENapaToB 1Mo OOTaHHMKE, 300JI0TUH, aHATOMUH.

5. JleMoHCTpamMOHHbBIE, 00BEMHBIE Pa300PHBIC MOJIEH TI0 300JI0THH, aHATOMHH.
4. ITnakatsel

5. UnnrocTpanimoHHBIA MaTepuait

6. Biaxnbpie mpemapatbl

7. Mynsixu

8. MHKpOCKOIIbI

9. JlabopaTopHoe 000opyaOBaHUE

10. Ckenersl (4eI0BeKa, KOIIKH, KPOJIUKA, PHIOBI, ITHIIHI)

11. IudpoBsie 1aOOPATOPUU U AATIYUKH JIJIsT KAOMHETa OMOJIOTHH


https://www.youtube.com/watch?v=a8htadC-I0M&list=PLbEhGV_87dCDB3OWWg6u4XDMjTYiV9psG&index=4
https://www.youtube.com/watch?v=a8htadC-I0M&list=PLbEhGV_87dCDB3OWWg6u4XDMjTYiV9psG&index=4
http://tana.ucoz.ru/
http://pedsovet.su-/
http://fcior.edu.ru.-/
http://school-collection.edu.ru.-/
http://obi.img.ras.ru.-/
https://infourok.ru/
https://nsportal.ru/
http://school-collection.edu.ru/
http://www.anatomcom.ru/
https://www.sbio.info/
http://ecosystema.ru/

