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[TonHble pekBU3NUTHI UCTOYHMKA: HectepoBa TarThsiHa AJEKCaHAPOBHA, YYWUTENh OHOJOTHUH U
XUMHUH BBICIICH KBaIM(PHKAIMOHHON KaTeropuu. PaOouas mporpamMma 1o OWOJIOTHH JUIS
oOyuaromuxcs 10-11 knaccos.- n. Arupui, 2024.

AHHOTAM OPOTrPAMMEBI:

PaGouas nmporpamma yueOHoro npeamera «buosorus» (0a30Bblli YpOBEHb) COCTABIICHA TSI
obygaromuxcs 10-11 kiaccoB Ha ocHOBe DenepaabHOrO TOCYIapCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa CpeaHero oOIIero oO0pa3oBaHMs, YTBEPXKIECHHOTO MprKa3oM MuHoOpHayku Poccun
ot 17 mas 2012 Ne 413 ¢ u3menenusimu ot 12 aBrycra 2022 roga, mpuxa3 Ne 732.

PaGouass mporpamma coorBercTByeT TpeOoBanusiMm PI'OC Kk CTpyKType NporpaMm 1o
y4eOHBIM MpeaMeTaM OCHOBHOM 00pa3oBaTeNbHOM MPOTpaMMBI CpeHero o01iero oopa3oBaHusl.
[IporpamMma cocTaBieHa C HCIONB30BAaHHEM KOHCTPYKTOpa pabouyux MporpaMM Ha caiTe
https://edso.ru/

[IporpaMMa coOAEp>KUT MOSICHUTENBHYIO 3alKCKy, TUIaHUPYeMble pe3ylbTaThl OCBOEHUS
y4eOHOTO TpenMeTa, CoJepKaHWe Y4YeOHOro TpeaMeTa, TEeMaTHYecKoe IUIAHHUPOBAHUE C
yKa3aHWeM KOJMYEeCTBA YacoB, OTBOJUMBIX Ha OCBOCHHE KaXJOH TEMbI, MOYpPOYHOE
IUTAHUPOBAHKE, ONHMCAHWE YIeOHO-METOIUYECKOTO U MaTepUaTbHO-TEXHHYECKOTO O0ECTICUeHUS
00pa3oBaTeNLHOTO MpoIiecca.

Pabovas mporpamma peKOMEHAYETCs Y4YHTENsIM OWOJIOTHH, MPENOJAOIIMM TpeaMeT Ha
6azoBoMm ypoBHe o @PI'OC COO B 10-11 knaccax.


https://edso.ru/

IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yueOHOoro npeamera «buonorus» (6a30BbIii ypOBEHb) COCTaBJICHA Ha
OCHOBE:!

e @enepa’dbHOrO TOCYIAPCTBEHHOTO OOpPa30BaTEIBHOIO CTaHIAPTa CPEIHETO
obmrero o0pa3oBaHus, yTBEPKISHHOTO MpukazoM MunoobpHayku Poccun ot 17
Masg 2012 Ne 413 ¢ mocnemuumu u3MmMeHeHussMu OoT 12 aBrycra 2022 ropa,
npuka3 Ne 732 (3apeructpupoBaH MHHHCTEPCTBOM IOCTHIHMH PoCCHICKOM
Oeneparun 12 cenrsadps 2022 r., peructpaunonssiii N 70034).

o ®depnepanbHOll paboueil mporpaMMbl  cpegHEro  odmero  oOpazoBaHUs
«buonorus» (6a30Beii ypoBeHnb) 10-11 kiacc MHCTHTYTA CTPATETHH PA3BUTH
obpaszoBanus. — Mocksa, 2023, a Takke Ha OCHOBE (QeaepaabHON pabodeii
MPOrpaMMbl BOCIIMTAHUS M C y4ETOM KOHIICIIIMH IPENOJaBaHUs YIeOHOTO
npeamera «buonorus» B 00pa3oBaTeNpHBIX OpraHu3anusx Poccuiickoi
®denepauuu.

Jlannasi mporpamMma siBisieTcs mpuioxeHueM K OCHOBHOM 00pa3oBaTelbHOW MpOrpaMme
cpennero obmiero oopazoBanus MBOY COIII . Arupuni, yTBep»KISHHON MPUKA30M TUPEKTOpa
mrkoJtbl oT 30 aBrycra 2024r. Ne 364.

[Ipu pa3paboTke mporpamMmbl 1O OHOJIOTHM TEOPETHYECKYI0 OCHOBY JJISI ONpPEACICHHS
NOIXO0J0B K (opmupoBaHHUIO coAepxkaHus ydeOHoro mnpenMera «buonorus» cocraBuiu:
koHuentyanbHble nojoxeHns @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENed, CoJepKaHUs,
pe3yibTaToB O0y4YeHHs U TpPeOOBAHUH K YPOBHIO HOJTOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00
o0UIMX LeNsIX M MPUHIUIAX, XapaKTEepPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHETrO
obmero obpaszoBanus B Poccuiickoit denepanuu, a Takxke MOJI0KEHUS O crienuduke OMOI0Tnu,
e 3HaYeHHWU B IO3HAHMU >KUBOH MPUPOJBI M OOECHEYEHHM CYIIECTBOBAHMS 4YEJIOBEYECKOTO
oOmectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSIM, ONPEAETICHbl OCHOBHbIE (DYHKIIUU MPOrpaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aéT MpecTaBiIeHrue O LEeNsiX, 00 001el cTpareruu o0y4eHus,
BOCIIUTaHUsI M Pa3BUTUS OOyYaroIUMXCs CpeacTBaMH ydeOHoro mnpenmera «buomorusy,
onpenenser o0sf3aTeNIbHOE MPEIMETHOE COJIEp)KaHHe, €ro CTPYKTYpy, paclpelelieHue 110
pa3zenaM U TeMaM, PEeKOMEHIYEeMYIO IOCJIeJOBAaTeIbHOCTh M3y4eHHUs yueOHOro marepuana c
Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKA 00Opa30BaTENBbHOIO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaronIXCs.

B nmnporpamme 1o OHOJOTMM TakKe YYUTHIBAIOTCS TpeOOBaHHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEeIMETHBIM pe3ysibTaTaM o0y4deHUs B (OPMUPOBAHUU
OCHOBHBIX BHJOB yU4€OHO-TIO3HABATEIHLHOMN JIEATETLHOCTH/ydeOHBIX TEUCTBUI 00YJaIOMUXCS 110
OCBOCHHMIO COJIEPKaHHsI OMOJIOrMYECKOr0 00pa30BaHMUs.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIi ypOBEHb) peaTU30BaH MPUHIIUIL
IPEEMCTBEHHOCTH B H3y4eHUM Ouojoruu, Onarojaps uYeMy B HEH IPOCMAaTpPUBAETCS
HaMpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX ¢ (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33pEHHUS, LIEHHOCTHBIX OpUEHTAlMM  JINYHOCTH, OSKOJOTMYECKOIO  MBIIUIEHUS,
OpEeICTaBICHUNA O 370pOBOM 0OO0pa3e KU3HM U OCEpeXHbIM OTHOIIEHHEM K OKpyXaromei
npupogHoii cpene. [losTomy Hapsay ¢ u3ydeHHEeM OOIIEOMOJIOTHYECKUX TEOpHM, a TaKkKe
3HAHUM O CTPOEHUU )KUBBIX CUCTEM PA3HOI'0 PAHTa U CYIIHOCTH OCHOBHBIX IIPOTEKAIOIINX B HUX
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IPOLIECCOB B TNPOrpaMMe MO OHOJIOTMU YJEIEHO BHHUMAHHE HCIOJIb30BAHUIO IOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEILICHHS MPUKIATHBIX 33/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIBTUPOBAHHMA,
000CHOBaHMS 3KOJOIMUYECKH L€I1ecO00pa3HOro MOBEAECHUS B OKPY)KaroLled NMpUpOAHOIl cpene,
aHalu3a BIMAHUSA XO3AHCTBEHHOM JEATEIBbHOCTH 4YeJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMA K MPUKIAJHOM HAMPAaBICHHOCTH Y4e€OHOTO
npeamera «bHONIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTHIO 00ECTeueHHs YCIOBUN JUISl PELICHUS
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
(dopmupoBaHue y 00ydaroluXcs CIOCOOHOCTU aAaNTUPOBAaTbCs K HU3MEHEHHUSM TUHAMUYHO
pa3BUBAIOILETOCS COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpenHero oOuiero oOpa3oBaHHMs 3aHMMAeT BakHoe mecto. OnHa
oOecnieunBaeT (opMupoBaHUe Yy OOy4arOIIMXCSl MPEACTaBICHUH O HayyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpoAe, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOI
OpraHM3alMl U OHBOJIIOLMU, CO3/4aET YCJIOBUS JUIsl: IIO3HAHUS 3aKOHOB JKHMBOM INPHUPOJIBI,
dbopMupoBaHus (YHKIIMOHATHHOW TPAMOTHOCTH, HABBIKOB 3JJ0POBOI0 M 0€30mMacHOro oOpasa
KHU3HH, 9KOJIOTUYECKOT0 MBIIIUIEHUS], IEHHOCTHOI'O OTHOLIEHUS K KUBOM ITPUPOJIE U YETOBEKY.

Bonbuioe 3HaueHue OWOJIOTHS HMMEET TaKXkKe JUId pelIeHUs BOCHUTATENIbHBIX U
Pa3BUBAIOIIMX 3a/1a4 CPEAHEr0 00Iero oopa3oBanus, conuanu3anuu ooydatonmxcs. Mzyuenue
Ounonoruun o0OecnieunBaer YCIIOBUS JUISL (bopmupoBaHus UHTEIJJIEKTYaIbHbIX,
KOMMYHHUKAIIMOHHBIX U MH()OPMAI[MOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpbl, CIOCOOCTBYET
MHTErpaluy OMOJIOTHUECKUX 3HAHUU C IMpeJCTaBICHUSAMHM M3 JPYTHX Y4eOHBIX NMpEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpapuu. HazBaHHbIE 110JI0KEHUS O ITpeIHA3HAYCHUH Y4eOHOTo
npenmera «buonorus» CcocTaBUIM OCHOBY Ul ONPEJENIEHUs MOJIXOJO0B K OTOOpY U
CTPYKTYPHUPOBAHUIO €T0 COJIEpyKaHMs, IPEACTABICHHOr0 B IPOrpaMMe o OMOJIOTHH.

OT160p coneprkanust yueOHoro npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPa3HOI0O MO/AX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHbI
OCBOUTH 3HAHUS U YMEHMs, 3HaUMMble JUIsl (POPMUPOBAHUS OOIIEH KYJIbTYpHhl, ONpENEsSIOIIe
a/IeKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYXKaIoLled NpUpOAHOM cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM JKM3HU U NpakTU4eckoil aestenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHMMAIOT DJIEMEHTBl COJIEpP)KaHUs, KOTOpblE CIyKaT OCHOBOM g  (QOpMHUpOBaHUS
NPEJCTAaBICHUH O COBPEMEHHOH eCTeCTBEHHO-HAyyHOW KapTHHE MHpa U ILEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OHOJIOTHYECKOr0 00pa30BaHMsL.

CrpyKTypupoBaHHE COJepkKaHus y4yeOHOro MaTepuasa B HporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENbHBIX OCOOEHHOCTSIX
KUBOM TIpUPOJBI, O €€ YpPOBHEBOM OpraHM3alMd W 3BOJIOLMH. B COOTBETCTBMM € 3THM B
CTpYKType yueOHoro npenmera «buonorus» BbIIENEHBI CIEIYIOIUE COJIepKaTeIbHbIe JIUHUU:
«buonorus kak Hayka. MeToJpl HAy4HOro Mo3HaHUA», «KileTka kak OMooruYecKas cucTemMa,
«OpranusMm Kak Ouosornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupa,
«IBOJIIOIUS )KUBOM MTPUPOJBDY, « IKOCUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenv u3ydyeHus ydeOHoro mpeamera «buosjorus» Ha 0a30BOM ypOBHE — OBJIQJICHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM XHUBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre YMEHHUH MCII0JIb30BaTh 3TU 3HAHUS I TPaMOTHBIX JEHCTBUI B
OTHOILLIEHUH O0BEKTOB KUBOI MPUPOJIBI U PEIIEHUS Pa3IMUHBIX KU3HEHHBIX MPOOIEM.

JocTwkenne nenu u3ydeHus ydyeOHoro mnpenmera «buonorus» Ha 06a30BOM ypoOBHE
o0ecreynBaeTcs pelIeHneM CIeIyIomuX 3a0ay.



OCBOEHHE OOY4YaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBWiaX, CIYKallMX OCHOBOU Il (OPMUPOBAHUS
MPEJICTABICHUIA O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAYYHOTO ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3sMM U OCOOEHHOCTSX MKHUBBIX CHCTEM pPa3HOIO YPOBHS OpraHU3allvy,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYYArOIIMXCS IMO3HABATEIbHBIX, MHTEIUICKTYaTbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B MpOIecce aHAIM3a JAHHBIX O MYTSIX Pa3BUTHS B OMOJOTUH HAYYHBIX B3IJISNIOB,
uel U MOJIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIi;

CTaHOBJICHHE Yy OOydaromuxcsi oOue KyabTyphl, (YHKIMOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSTh U OIECHUBATH SBICHUS OKPYXKAIOIIETO MUpa KUBOW MPUPOILI HA
OCHOBaHWU 3HAHUH U OMBITA, TIOJYYCHHBIX PU U3yUYCHUU OUOJIOTHH;

dbopMupoBaHrue y OOYYarOIIMXCS YMEHHM WLIIOCTPUPOBATh 3HAYCHHE OHMOIOTHYECKUX
3HAaHUW B MPAKTUYECKOW MEATEIbHOCTH YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA;

BOCIIMUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHHS YEIIOBEKOM JKHBOW TPUPOIBI,
HEO0O0X0IUMOCTH OEpEeKHOT0 OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTUYECKHUX UCCIICIOBAHMIA;

OCO3HAHHE [EHHOCTH OMOJIOTUYCCKUX 3HAHWW JUISI TIOBBINICHUS YPOBHS 3KOJIOTHYCCKOM
KYJIBTYPBI, JUIsl JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS,

NpUMEHEeHHE MPUOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEIHEBHOM XU3HU IJISl OILCHKU
MOCNEACTBUI CBOEH NEATENbHOCTH IO OTHOIICHHIO K OKpYXalolled cpene, COOCTBEHHOMY
3I0pOBBI0, 0OOCHOBAHUE U COOJIIOICHHE MEP MPOPUITAKTUKH 3a00JIEBAHUIA.

B cucreme cpemgnero obmiero oopazoBanusi «buosiorusi», nzydaemas Ha 6a30BOM ypOBHE,
ABIISIETCS 00S3aTENbHBIM YYE€OHBIM TPEIMETOM, BXOISIIMM B COCTaB MpeIMETHOW oOiactu
«EcTecTBEeHHO-HAYUYHBIE MTPEIMETHI.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM ypOBHE CPEIHET0 OOIIero o0pa3oBaHUsl OTBOJIUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 gac B Henenio).

BocnurareabHblii moreHuras npeamera «buosorusn
TemaTnyeckoe MUIAHMPOBAHUE MO Y4eOHOMY mpenMery «buoNoTHsS» COCTaBIECHO C Y4E€TOM
pabouel mporpaMMbl BOocTIMTaHHsS. BocnuTarenpHbIN MOTEHIIMAT JAHHOTO Y4eOHOTO MpeaMera
obOecreunBaeT pean3aluio CIAEAYIOMNUX IEIEBhIX MPUOPUTETOB BOCIHUTAHMS OOYYaAIOIIUXCS
TUMHA3HUU:
e (GopMHPOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKH;
® Pa3BUTHE LEHHOCTHOIO OTHONIEHUS K MPUPOJI€ KaK UCTOUYHHMKY KU3HU Ha 3eMJiie, OCHOBE
CaMOro €€ CYIIECTBOBAHUS, HYKJAIOWICWCS B 3allUT€ W TOCTOSSHHOM BHHUMaHWUU CO
CTOPOHBI YETIOBEKA;
® pa3BHUTHE Y 00YYAIOIIUXCS IKOJOTHUYECKON KYIbTYphl, OEPEKHOTO OTHOIICHHS K POJTHOMN
3emiie, IpUPOIHBIM OoraTcTBaM Poccuu u mupa;
® [IOHMMaHUE BJIMSHUS COLUAIBHO-3KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOIHON
Y COLUAIIBHOM CpPEJIbI;
e BOCIHMTAaHHWE YYBCTBA OTBETCTBEHHOCTH 33 COCTOSHUE IPUPOJHBIX PECYPCOB,
dbopMUpOBaHHE YMEHUN U HABBIKOB Pa3yMHOTO MPUPOJOINOIH30BAHMS, HETEPIUMOTO
OTHOULIEHUS K JEHUCTBUSAM, IPUHOCSIIUM BpPEJl SKOJIOTHH;



nproOpeTeHne OMbITa SKOJIOT0-HAPABICHHON JeATEIbHOCTH;

Pa3BUTHC HNCHHOCTHOI'O OTHOLICHUA K 3J0POBLIO KaK 3aJiory HOHFOﬁ U aKTUBHOH >XKHU3HU
YCJIOBCKA, €0 XOpOoWEro HaCTpOCHUA U OITUMUCTUYHOI'O B3IJIsA1a HA MUP,

pa3sBUTHE LIEHHOCTHOIO OTHOIICHMSA K 3HAHUAM KaK HHTEILUIEKTYalbHOMY peCcypcey,
obecrieunBamomemMy Oyayliee 4YeloBeKa, KaK pe3ylbTaTy KpOIOTIMBOIO, HO
YBJIEKATEIBLHOTO Y4eOHOTO TPY/a.



COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosiorusi kak Hayka (2 yaca)

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTHKOM M mpaBoMm. Ponbp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI MUpa. CucTeMa OMOIOTHIECKUX HaYK.

MeToap!l Mo3HaHUS KUBOW MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHUE, H3MEPEHHE,
KJ1accU(UKalus, MOJICIUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBDY.

Tema 2. JKuBble cucteMbl U ux opranusamnus (1 gac)

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBIL.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJIEKYJIAPHBIN,  KJIETOYHBIA,  TKAHEBbIM, OpPraHW3MEHHbIM, MONYJSALHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3alUU KUBOK
PUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHnuecKkuii cocTaB U cTpoeHHe KJIeTKH (8 4acoB)

XWUMUYECKUH  COCTaB  KJIETKH. XUMHAYECKHUE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIeMeHThI. Boia 1 MUHepasbHbIE BELeCTBa.

@yHKIMM BOJABl U MHUHEDPAIBHBIX BElIECTB B KieTke. [lomnepikaHue OCMOTHMYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOH
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa: akTHUBHBIA ILIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  OTnuuuss  (epMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, puO03a U 1e30KCHpu003a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmaji, TJIMKOTEH, IeJUII0Io3a). buonorndeckue GyHKIUHA
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynxnuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotnasl — MOHOMEpB! HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuunu JIHK. Crpoenune u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[{utosmoruss — Hayka o kjeTke. KiietouHass Teopusi — mpuUMep B3aUMOJCUCTBUS WU U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHS KIICTKH.



Knetka kak nenoctHas >xuBasi cucrema. OOIIe Npu3HaKU KJIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tumbl KIETOK: DJYyKapHOTHUYECKass H mpokapuoruyeckas. OCOOCHHOCTH CTPOEHHS
MIPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE SyKapUOTHUECCKOM KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBLHON, YKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHknmu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKH: MHUTOXOHJPUH, IUIacTUIbl. IIpoucxoxaeHue MHUTOXOHAPUN U IUIACTHL.
Bunast mitactun. HememOpanHbie OpraHOUIbI KJIETKU: pUOOCOMBI, KJIE€TOUHBIN IIEHTP, IEHTPHOJIH,
PECHUYKHU, KI'yTUKH. DYHKIIMU OPraHOUI0B KIIETKH. BritoueHus.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o000uKa, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdemoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuer u cxembl: «[lepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «bruocunTtes 6enka», «CTpoeHne MoieKkyibl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CTpoeHue 3ykapruoTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOeHHE pacTUTENbHON KiIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTpOCHHE sIIpa KIETKN», «Y TIAEBOABDY, «JIUnuas».

OO6opynoBaHue: CBETOBOW MHKpPOCKOH, OOOpYyJAOBaHUE MIJIsi MPOBEICHUS HAOIIOJCHMH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 1. «/3ydeHHe KaTaTUTHUYECKOH aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopatopnast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OakTepuii MOl MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. JKuzHeaesiTeJIbHOCTH KJIeTKHU (6 4acoB)

OOmen BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunbl oOMeHa BeriecTB: aBTOTPO(QHBIA U rereporpodHblif. Pors depmeHTOoB B 00MeHe
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3a [T KU3HHU Ha 3emiie. BausHue yciaoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UPYIOIUe OaKkTepuu. 3HAYe€HHWE XEMOCHHTE3a ISl JKM3HU Ha
3emute.

OHepreruyecknii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BBICICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTalbl YHEPreTUUECKOro ooMeHa. [ mukonus. bpoxxenue u



ero Buabl. KucimoponHoe okucieHwe, WIM KJIETOYHOE JbIxaHue. OKHCIUTENbHOE
dochopmmmpoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JHK. Peanumzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOWMCTBA. TpaHCKPHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi oTkpeiTHs BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc umMmyHoepuITa 4eaoBexa

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacmpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.
JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tunmel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnopormacr», «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  konm», «Bupych»,
«baktepuodarny, «Ctpoenne u xku3HeHHbIH 1K Bupyca CIIMJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenkay», «CTpoeHue KIeTKn», Mojieb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe H MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB (5 4acoB)

KneTounslii 1uki, wiM KU3HEHHBIM WK kieTku. MHTepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuuHoro cunteza JHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuel. [luTonornueckue OCHOBBI Pa3MHOXKEHHMS M MHIMBUAYAJIBHOTO Pa3BUTHUS
OpraHNU3MOB.

Jlenenne xnetkn — muto3. Cramgum muto3a. [lpoiecchl, MpouUCXOIAIINEe HAa Pa3HbIX
CTaauAX MUTO3a. buonornuecknii CMpICI MUTO3A.

[Tporpammupyemast rudesb KJIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHM3MoOB: Oecrosioe U MoyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KJIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHHE IS
CEJIEKIINH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIINYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimuye Ha craausx menosa. [loBenenne
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo3ouj,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOECHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [lapreHorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KHBOTHBIX: JIPOOJIEHHE, TacTpyssaius,
opranorenes. [ToctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: MPSIMOE,
HenpsiMoe (TIMYMHOYHOE). BiusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOpHI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.



Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH, CTaIMHN
pa3BUTUSL.

JdemoHcTpaumuu:

Tabmuipe! u cxeMbl: «DOpMbI pa3MHOXKEHHSI OPraHU3MOBY, «J/{BOHHOE OIUIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHUE pacTeHHil», «JlemeHne KIeTKu
OaxTtepuii», «CTpoeHHE MOJNOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KJIETOUHBINA LUK,
«Permmukanus THK», «Muto3y», «Meio3», «Ilpsamoe u HenpsaMoe paszButue», «l'amerorenes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaJUN OHTOIEHE3A).

O6opynoBaHue: MHKPOCKOI, Mukpornpenaparsl «CriepMaTo30UIbl MIEKOMUTAIOIIETOY,
«litnexnerka Miexonurawoouero», «KapuoknHe3 B KiIe€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmnKanms «/lenenue knetku», moaens JJHK, Moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHUYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

Tema 6. HaciieicTBeHHOCTb M H3MEHYNBOCTH OPraHU3MOB (8 4acoB)

[Ipeamer u 3amaum reHetuku. VMcrtopus pasButus reHetuku. Ponbs nuroigorum u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKU. BKitag pocCUicKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeTobl TEeHETUKH (TUOPUI0JIOTUYECKUH, LUTOr€HETUUYECKUM, MOJIEKYJIIpHO-
reHeTuyeckuii). OCHOBHbIE F€HETUYECKUE MOHATHUS. ['eHeTnueckas CUMBOJIMKA, UCIIOJb3yeMasi B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, ycTaHOBIEHHble [.  MeHpgenem.
Monoru0OpuaHO€e CKpelrBaHie. 3aKOH eIMHO-00pa3us rTuOpuI0B repBoro nokojaeHus. [Ipasuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uuctoTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CcKpelMBaHuWe. 3aKOH  HE3aBUCHUMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAaHMSI ISl ONIPEIeIeHHsI TEHOTHUIIa OCOOM.

CueruleHHoe HacnenoBaHue npusHakoB. PaGora T. Moprana mno cLEIUIEHHOMY
HacJIeJOBaHMIO r'eHoB. Hapyienue cuenneHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpa.

XpOoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHbE OpraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl N”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKAa MOJU(PUKALMOHHOW H3MEHUYUBOCTH.
Bapuauvonssiii psn v BapuanrionHast kpupas. Hopma peakiuu npusnaka. KonnuecTBeHHble U
Ka4yeCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnencTBenHnas, win reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u moJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalnMoHHas
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTalMid: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa u
OPUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIEICTBEHHOM
n3meHurBocty H. M. BaBunosa.

BHesinepHas HacneqCTBEHHOCTh U U3MEHUYNBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJBI TE€HETHUKU YEJIOBEKA!
TeHEaIOTUYECKUH, OJIM3HENOBbIN, IUTOTCHETUYECKUH, OMOXUMHYECKHA, MOJEKYISIpPHO-
reHetudecknid. COBpEMEHHOE OIpeAesieHHe TEeHOTHUIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHME,
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TEHOTHIUPOBaHKWE, B TOM yucie ¢ nomompio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YeloBeKa: TeHHBbIe OOJie3HH, OOJE3HM ¢ HACJICICTBEHHOW TMPEeapacroyioKeHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThueckue ¥ TeHepaTHBHbIE MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, NUArHOCTUKU, MPO(UIAKTUKUA U JICUEHUS T€HETHUYECKUX
Oone3nel. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHUE. 3HAUCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmumel u cxeMbl: «MOHOTHOPUIAHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpuanoe ckpeumBanuey, «lluTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUS,
«Meito3», «B3auMopeiicTBrue ajuieNbHBIX T€HOBY, «l eHeTHuyecKkue KapTbl pacTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJECIOBAHMS, CLEIJIEHHOTO C IOJIOM,
«KapuoTunsl dYenoBeKa W IKHBOTHBIX», «Buubl wu3MeHunBOCTHY», «MoaudukanuonHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-daxropay, «['eHeTnka rpymnm KpoBu», «MyTalnuoHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-aniuimkanuun «MoHoruOpuaHoe ckpemuBaHuey, «HemnomHnoe
JOMHHHPOBaHHE», «/lurubpuaHoe ckpermmBanue», «llepekpecT XpomMocoM», MHKPOCKOI H
Mukpornpenapar «J/Ipo3oduna» (Hopma, mytanuu HopMbl KPbUIEEB U OKPACKHU Telna), repdbapuit
«I"opox MOCeBHOW».

JlaGopaTtopnast pabota Ne 4. «M3yyeHne Moau(pUKAIIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PSia U BAPUALIMOHHON KPUBOW».

JlaboparopHnas pabota Ne 5. «CocraBieHre U aHAJIU3 POJIOCIOBHBIX YEJIOBEKa.

Tema 7. Cesiekuusi opranu3moB. OcHOBbI OM0TeXHOJI0TUH (3 yaca)

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTukanus. Yuenne H. U.
BaBuioBa o 1eHTpax NTPOUCXOXKIECHUS W MHOTO00paszusi KyJbTypHBIX pacTeHuil. LleHTpbr
MIPOUCXO0KICHHS IOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, IITaMM.

CoBpeMeHHbIE METOJbI CeIeKIIMU. MaccoBBIii U WHIAMBUAYAIbHBI OTOOPHI B CENEKIIUU
pacTeHul U XUBOTHBIX. OIIEHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBAaHUE — MHOPUIUHT.
Uucrtas nwHuA. CkpemyBaHWe YWCTHIX JHHUA. ['erepo3uc, WM THUOpHOHAS — CHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanéHHas rulOpuguzanus W e€ YCHeXH.
M CcKyCCTBEHHBIN MYyTareHe3 M IOJIYyYEHHE MOJIUILIOUIOB. J[OCTMIKEHHMS CENeKUMHU DPACTEHUM,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buotexHomoruss Kak oTpacib MNPOW3BOJCTBA. |'€HHAs HMHXKXEHEpHUsA. OTanbl CO3JIaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepus. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYEeCKHMe M dTudeckue mnpodiempl. MO —
T€HETUYECKU MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

[Hoptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. NBaHos.

Tabmunpel u cxeMmbl: kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenuit», «llopoabl TOMalIHUX KUBOTHBIX», «COpTa KYyJIbTYPHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paboter akagemmka M. @. HWBanoBay, «[lomummonnus», «OOBEKTHI
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ouorexHonorun», «Kinerounsle KylnbTypbl U KIOHHpOBaHUEY», «KOHCTpyHpoBaHHE M MEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MYISDKH IUIOIOB U KOPHEIUIOAOB TUKUX (OPM U KYJIBTYpHBIX COPTOB
pacteHui, repoapuii «CellbCKOX03sICTBEHHBIE PACTCHHUSI.

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHHUS CEJEKLWU pPAacTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4aCcTOK, B TEIUIMYHOE
X03SIUCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Pe3eps (1 yac)

11 KJIACC

Tema 1. IBosrounonHasi ouosiorus (9 4acos)

ITpennocsuIkKu BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUU. OBOJIOLMOHHAS TEOpUS U €€
MecTO B Orosoruu. BivsHue 3BOIIOLIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CuzerenbctBa 3Bomonuu. [laneoHTosiornyeckue: MOCIEI0BATENbHOCTh OSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETOIUCH, IIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpiop MaTEpUKOB U OCTPOBOB.

DOMOpHONIOTHYECKUE: CXOJCTBA M pa3IMyUsi SMOPHOHOB pPa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, AaHAJOTUYHbIC, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeamnochuik BO3HUKHOBEHHS JapBUHU3MA.
JIBumoKkyiye Cuibl ABOJMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHUMBOCTb, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bomonuu (CTO) u e€ 0CHOBHBIE MOJIOKEHUS.

Muxkpososmtonus. [lonynsanusa kak eIMHUIA BUAA U IBOJIIOLIUU.

JIBuxymue cuibl ((akTopbl) 3BOJIIOLNUU BUJOB B mpupoje. MyTalMoHHbIN mpolecc u
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHbIe BONHBI W Jpeld reHoB. M3omsauus u
MUTpaLys.

EctecTBeHHbII 0TOOp — HampaBistonuii gaktop 3Bojtouud. POpPMBI €CTECTBEHHOIO
otbopa.

[Tprucnoco0aeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bojtoiun. [Ipumepsl npucnocoOiaeHuit
y OpraHu3MoB. ApoMop(h 036l U UIN0-3TATITAIUH.

Bun u Bunoo6pasoanue. Kpurepuum Buma. OcHOBHble (opMbl BUA00Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

MaxkposBomtorus. PopMbl 3BOJIOLUU: (puieTUYecKas, AWBEPreHTHAs, KOHBEPTreHTHasd,
napainensHas. HeoGpaTumMocTh 3BoIOLNH.

[IpoucxoxaeHue  OT  HeCNEUUAIU3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crienann3amnus. AJanTUBHAS padaus.
JleMoHCTpanum:

IToprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. [apsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromiep, A. H. CeBeprios.

Tabmumpl u cxembl: «Pa3BuTHE OpraHuyeckoro wMupa Ha 3emie», «3apoabIIin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbel OOppOBI 3a  CyIIECTBOBAHHUEY,
«EctectBeHHblit  0TOOp», «MHOrooOpasue COpTOB pacTeHui», «MHoroobpasue Mopox
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KUBOTHBIX», «[Tomymnsum», «MyTanuoHHas U3MEHYUBOCTBY, «ApOoMOpPPO3bD»,
«Mnunoanantanun», «OO0mas aereHepanus», «JIBwxkymue cuisl 3Bomonun», «Kapra-cxema
mapiipyra nyremectsus Y. Jlapsunay, «bopbba 3a cymectBoBanue», «lIpucnocobieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP TJIOA0B U
ceMsiH, KosuteKiusi «[IpuMephl 3aIUTHRIX MPUCTIOCOOIECHUH Y KUBOTHBIX», MOJielh «OCHOBHBIC
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAeNb «CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX.

buoreorpaduyeckas kapra Mupa, Koiekuus «QDPOpMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», MoJenb anmunkanusa «llepekpéct xpoMocom», BIIaXHbIE Mpenaparsl
«Pa3BuTne Hacekomoro», «Pa3BuTue msArymkm», MuKporpenapat «Jlpozoduna» (HOpMa,
MyTali# (OPMBI KPBIJILEB U OKPACKHU TETa).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

«CpaBHEHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUION.

«Onucanue NpuUcrocoOIEHHOCTH OpraHu3Ma U €€ OTHOCUTEJIBHOIO XapaKTepay.

Tema 2. Bo3nnkHoBeHue ¥ pa3BuTHe ;ku3Hu Ha 3emJie (9 yacoB)

JloHayuyHble MpeACTABICHUS O 3apOXKACHUU KU3HU. HayuHble runoTe3bl BOSHUKHOBEHHS
JKU3HM Ha 3emuie: aOMoOreHe3 M MaHCIepMHs. XUMHUYecKas SBONIONUS. AOWOTEHHBI CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHUYECKUX. OKCICPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJron. HavanbHble sTansl Ouonorudeckoit somtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BOSHUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBONMIOLMA. PDOPMHUPOBAHKNE OCHOBHBIX I'PYIII )KUBBIX OPTraHU3MOB.

Pazeutne xu3Hum Ha 3emie mo dpaMm U nepuonam. Karapxeil. Apxeickas u
nporepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o301ickas 5pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

Kaiino3zolickas 3pa 1 €€ nepro/ibl: MajJI€OreHOBbINA, HEOr€HOBBIN, aHTPONIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIoTMYecKuX IMpoueccoB. OCHOBHBIE ATambl HBOJIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud Hu KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak oTpakeHue 3BoJolUU. OCHOBHBIE CUCTEMAaTUYECKUE
TPYIIIBI OPTAaHU3MOB.

OBOJIIOIMSL  4YeJOBEKa. AHTPONOJOrus Kak Hayka. Pa3BuThe mpeacTaBiIeHH O
MPOUCXOKICHUH YelloBeKa. MeTo bl u3ydeHus: antponoreHe3a. Cxo/IcTBa M pa3iandus YelloBeKa
Y )KUBOTHBIX. CUCTEMaTUYECKOE MOJIOKEHHE YeTTOBEKa.

JBuwxymue cuibl  ((paxkTopel) aHTpomoreHesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbBIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyAa, MBIIUICHHUE,
peusb.

OCHOBHBIE CTauM W BETBU DSBOJIIOIMU YEJIOBEKA: aBCTPATONUTEKH, YUEIOBEK YMEIIbIH,
Yenosek npsaMmoxonsamuid, YenoBek HeaHaepranbckui, Yenoek pasymHbii.  Haxonkwm
MCKOTIAeMBbIX OCTATKOB, BpPEeMsI CYIIECTBOBaHUS, 00JIACTh paclpoCTpaHEHUs, 0OBEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckne packl. OCHOBHBIC OONBIIHME PAChl: €BpOICOUHAs (eBpa3uiickas), HETpo-
aBcTpasionsiHass  (dKBaTOpuajbHAas), MOHTOJOWUIHAs  (a3MaTCKO-aMepuKaHckas).  YUepTsl
MPHUCIIOCOOJICHHOCTH TPEICTaBUTENICH YEeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kputuka pacusma.

JdemMoHcTpaumuu:
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[Toptpetsi: @. Penu, JI. [Tactep, A. U. Omapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmume! u cxembl: «Bo3nukHoBeHNe COMHEYHOU CHCTeMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kietka», <«OKuBoTHas kierka», «lIpokapuoTumyeckas KIETKa»,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTUYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay, «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UelloBeYecKHre pachiy.

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue dYenoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHAepTalblia, KPOMAaHbOHIIA), CICNKUA WIM M300pakeHHs KaMEHHBIX OpYyIuil
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPHI, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKasi TabluIa,
KoJuteKIus «DOopMbI COXPAaHHOCTHU UCKOTIAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTropHble U NpaKTHYecKue padoThbl:

«3yyeHne UCKONaeMbIX OCTaTKOB PACTEHUH U )KMBOTHBIX B KOJUICKIIUSX.

Tema 3. Oprann3msl 4 OKpy:Kawas cpeaa (5 yacos)

Okojorusi Kak Hayka. 3ajadyd M pas3feibl dKOJIOrMH. MeToAbl 3KOJIOTrHYEeCKHX
UCCIEI0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHas,  IMOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Oxkonorudeckue ¢akropbl. Knaccudukarus skonormueckux (akTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOphpl:  CBET, TeMIEpaTrypa, BIAKHOCTb. DoTOmepruoaAn3M.
[TpucniocoOnenust opraHu3MoB K AefcTBHIO a0noTHYecKuX GakTopoB. bruonornueckrue puTMsl.

buotnueckue  ¢dakTopel. Bumabl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOMO3 1 ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHHe OUOTHYECKUX
B3aUMOJICCTBUH U1 CYIIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTHKU monyasanuu. OCHOBHBIE TIOKAa3aTeNd TOIMYJISIIUU:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YUCJIIEHHOCTHU MONYJISALHUH U €€ PETyIsusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6ompaT, K. @. Pynbe, O. ['ekkens.

Tabmume! u cxeMbl: kapta «[Ipupoaabie 30HBI 3eminy, «Cpenbl OOUTaHHUSI OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsauumy, «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJISIUU
uHpy3opun-Tydenbkn», «llumepsie nenmu».

JlaGopaTopHble U NpaKkTH4YecKre padoThi:

«Mopdomoruueckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS.

«IToacY€T MIOTHOCTH NOMYJISALMI PAa3HBIX BUJAOB PACTECHUI.

Tema 4. Coo0uiecTBa U IKOJIOrHYECKHE cUCTeMBbI (9 YacoB)

CooOmiectBo  opraHuzMoB  —  OuoneHo3. CTpykTypsl — OuoOlleHO3a:  BHJOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiiesas). Bunbl-nomuHanTel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucteMbl (dkocuctemsbl). [loHsTHE 00 3KOCHCTEeME M OHOTEOICHO3E.
DOYHKIHWOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PpPEIYLICHTHI.
KpyroBopor BemecTB M TMOTOK JHEPrud B IKOocucTeMe. Tpoduueckue (MHIIEBBIC) YPOBHU
skocucteMbl. [lumieBbie menu u cetu. OCHOBHBIE TOKA3aTeNW SKOCUCTEMBI: Omomacca,
OPOAYKIHsI. DKOJOTUYECKUE MUPAMUIBL: TMPOMYKIIMU, YUCICHHOCTH, Omomacchl. CBoMCTBa
3KOCHCTEM: YCTOMYHUBOCTh, CAMOPEryisius, pazsutue. CyKIeccusl.
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[IpupoaHbie SKOCHCTEMBI. DKOCHUCTEMBI O03€p M PEK. IDKOCHUCTEMA XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIEca.

AHTPONIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOodKocucTeMbl. buomornueckoe u
XO035ICTBEHHOE 3HAU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢akrop ycroiunBoctu sxkocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o Omocdepe. ['panuiisl, cocraB u CTpyKTypa OHOChEpHI.
JKuBoe BemectBo m ero ¢yHkmuu. OcoOeHHOCTH Omocdepsl Kak IIO0ATbHON 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecue U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTbl BemectB M OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YyIJIepoja, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHus B 6uocdepe. [1odansHbIe
9KOJIOTHYECKHE TPOOIEMBI.

CocymiecTBoBaHuE MPUPOJIBI U yeroBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usl KaKk OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YIIPABJICHUS MPUPOJHBIMU pPECypcaMu U MX
ucnosb3oBaHue. JloCTHKeHHs OMOIOTUU M OXpaHa IPUPOIbI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «[lumeBsie nenn», «buoeHo3: coctaB U CTpyKTypa», «I[IpupoaHsie
coobuiectBa», «llemn mnuranusy, «OKojgoruueckas mnupamuaa», «buocdepa u yenoBex»,
«JKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMAa XBOWHOro Jjeca», «buoneHos
BOZOEMay, «ArpoueHo3», «lIpuMepHbIE aHTPONOIEHHbIE BO3JACHCTBHS Ha IPUPOLY»,
«BaxHenmue MCTOYHMKHM 3arpsi3HEHMs] BO3JyXa W TIPYHTOBBIX BOa», «llouBa — BakHelInas
coctaisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHuKoBbIH d3phexT», «DPakTOpbI
PalMOaKTUBHOTO 3arps3HeHus: ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
XKU3HH B Ouocgepen, «O30HOBBIN 3KkpaH Onocheps», «KpyroBopor yriepona B Ouocdeper,
«KpyroBopot azorta B Ipupoae».

Ob6opynoBaHue: MOJIEb-aNIIINKALUs «Tunnynele OMOIIEHO3BD», repbapuii
«PactutenbHble  coobmiecTBa»,  Koyulekuuu — «buonenos», «Bpenutenu — BaxkHEWIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapuM ¥ KOJUIEKIIMM pPACTEHUH U KUBOTHBIX,
MIPUHAIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpyniiaM ogHoro Buaa, KpacHas kaura Poccuiickoin
denepanun, N300pakeHNsI OXpaHIEMbIX BHIOB paCTEHUI U KUBOTHBIX.

Pe3eps (2 yaca)

ININTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBI 110 BUOJIOI'MA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacho ®I'OC COOQO, ycraHaBmuBarlOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4arouMuUCs IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNHYHOCTHBIX pPE3yJIbTaTOB OCBOEHHUS mpeameTra «buoyorus» BbIIEICHBI
CICMYIONINE COCTaBISAIONIME: OCO3HAHWE OOYYAIOIUMHCS  POCCHMCKON  TpaKIaHCKOU

15



UJCHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTENBHOCTH M CaMOOIPENECICHHUIO,
HaJIMYME€ MOTHUBALMU K OOYyYeHHUIO OHOJOrMH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOy4aroIMXCs PYKOBOACTBOBAThbCA B
CBOCH  JEATCIBHOCTH  L€HHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IIPUCYIIMMH  CHCTEME
OHMoNornYeckoro 00pa3oBaHMs, HAJIMYUE SKOJIOTUYECKOTO IPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIN U CTPOUTD KU3HCHHBIC IIJIAHBI.

JIn4HOCTHBIE pE3yNbTaTBl OCBOCHMsA Ipeamera «buonorus» IOCTUraroTcs B €IUHCTBE
y4eOHOIl M BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUHCKUMMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LICHHOCTSAMM, IIPUHATBIMUA B
oOuiecTBe MpaBUJIaMM UM HOPMaMHu IIOBEAECHUSA M CIIOCOOCTBYIOT IIpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, Pa3BUTHsS BHYTPEHHEW NO3ULMM JIMYHOCTH, MMATPUOTU3MA,
YBa)XXCHUsI K 3aKOHY M IIPaBOIIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IIOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpPEeKHOro  OTHOIIEHHUS K  KYyJIbTypHOMY  HAaCIE€OUI0 U TpajuLUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIMuHOCTHBIE pe3yNbTaThl OCBOEHUS Y4eOHOro mnpenMera «buoiaorus» I0KHbBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpPHEHTAlMW, IIO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM POCCUIMCKOro  OOLIeCTBa,
paclIupeHe KU3HEHHOTO OIbITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEILHON IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  O0ydYaromerocs Kak AakKTUBHOTO H
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00I11eCTBa;

OCO3HaHHME CBOMX KOHCTUTYLMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATENBHOCTH MPHU CO3JJaHUU YYE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33J1ay, BHIIOJHEHNH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YYUThIBaTh B CBOMX JEMCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUS JIOJIeH ¢ pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSMHU M COLMAIBHBIM
MIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
MTO3HABATENIBHBIX W HCCIEIOBATEIbCKUX 33J1a4, YBAXUTEIBHOTO OTHOMIIEHUS K MHEHHIO
OTITOHEHTOB MPU 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU 1EATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UICHTUIHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoaMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOIIIOE U HACTOSAIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUICHME K TIPUPOJHOMY HACIEAMIO W NaMATHUKAM IPUPOJBL,
JIoCTHXkeHUsAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE
Ouosoruu, MOHUMaHUs 3HAYCHHUsI OMOJIOTMH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO O0IIECTBa;
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uzeiHast yoexx1€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0 HapoIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CHOCOOHOCTh OIICHMBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHATHS LIEHHOCTEH CeMEeHHON KU3HH B COOTBETCTBHM C TPATUIMSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY1a, OOMIECTBEHHBIX OTHOIICHUH;

MOHMMaHHE YMOIMOHAIBHOTO BO3CHCTBUS )KUBOU MPHUPOIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPpMHUPOBAHUS  KYJBTYPbl 3/10POBbSI M
IMOIUOHAIBLHOIO 0J1arONoJIyHusi:

MOHMMAaHUE U pealn3alus 3J0pOBOro U 06e30MmacHoro oopasa *Ku3HU (340POBOE MUTAHUE,
coONIOZIcHHEe TUTUEHHYECKUX TMPaBWJI M HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHATHH U OTABIXA,
perynsipHass (U3WYEcKas aKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IMICUXUYECKOMY 3/I0POBEIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JTIOJICH;

OCO3HAHHE TOCJEICTBUA W HENPUSTHS BPEIHBIX TPUBBIYCK (YIOTPEOICHUS aKOTOIs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0I00HE;

TOTOBHOCTH K aKTUBHOM JIEATEIBHOCTH TEXHOJOTHUECKOW U COIIMAIbHON HAIIPAaBICHHOCTH,
CIOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHUPOBATb W CAMOCTOSITENBHO  BBINOJHATH — TaKyIO
NesITebHOCTD;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW JEeATeTbHOCTH, YMEHHUE COBEpILATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH Bcel
KU3HU;

7) 3K0JIOrHYeCKOro BOCIIMTAHUS

9KOJIOTHYECKH I[eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emure,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS SKOJOTHYECKOW KyIbTYphI: MPHOOPETEHHE OMbITA IJIAHUPOBAHUS
MOCTYIKOB M OIICHKH WX BO3MOKHBIX ITOCIIEICTBUH ISl OKPYKAIOIIEH CPe/Ibl;

OCO3HaHHeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTell UX peleHus;

CIIOCOOHOCTH MCMOJBb30BaTh MpUOOpETaeMble MPU U3YYEHUU OMOJIOTUU 3HAHUS U YMEHUs
OpU pEIICHUH MpOoOJieM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONOIB30BaHIEM (coOmroaeHne
MpaBWJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);
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AKTUBHOE HEMPUITHE NCUCTBUM, MPUHOCAIIMX BPEI OKPYKAIOUIEH HPUPOIHOU Cpee,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIECACTBHS MPEANPHHUMACMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KYJBTYphI, OIBITa
JEATEIIBHOCTH  DKOJIOTUYECKOW  HAINPABICHHOCTH, YMEHHA pYKOBOJCTBOBATbCS HMH B
[IO3HABATEJIBHONW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, I'OTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M  OOLIECTBEHHOW IIPaKTUKH, OCHOBAaHHOIO HA JHajJore KyJbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UNTATEJIBCKON KYJIBTYPhI KaK CPEICTBA B3aUMOICHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PALMOHAJILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIEeM
MHUpEe KaKk O €IUHCTBE INPUPOAbI, YeIOBeKa U OOIIecTBAa, B IIO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH M PeleHUH IPOoOIeM COXPaHEHHs! IPUPOTHOIO PABHOBECHUS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: O0ECIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl Pa3BUTHs YEJIOBEUECTBA, MIOMCKA MyTeH BbIX0/a U3 II100aIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PAllUOHATBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyY€HUU OMOJOTMYECKHX 3HAHWU B LIEJISAX MOBBIIMIEHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TI'paMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit npu U3y4eHuu ONoIoTHH;

MOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HAHUS JJIs aHauu3a M OOBSCHEHUS SBJICHUU
OKpPY’KAIOIIero MUpa M HPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui peIIeHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAHHE IIEHHOCTH HAay4YHOH JE€ATENbHOCTH, TOTOBHOCTh OCYILECTBIATH NMPOEKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJIYY€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe PE3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
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(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIA (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleOBaHUe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJbHbIC
yueOHbIe JeicTBUS (IO3HaBaTeIbHbIE, KOMMYHUKATHUBHbIC, PETYISTUBHBIC), 00ECIEUNBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHON T'PAMOTHOCTH U COIMAILHOW KOMIIETCHIIUH OOYYaroIIUXcs,
CIIOCOOHOCTh o0yyJaromuxcs UCIOJIL30BaTh OCBOCHHBIC MEXIUCIUTUTNHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCcajbHble yueOHbIE JAEWCTBUS B I[O3HABATEIbHOU U
COLIMAJILHOM MPaKTHKE.

MeranpeamMeTHble Pe3yNbTaThl OCBOSHUS MPOTPaMMBI CPEIHEro 00mero odpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (OPMYJIMpPOBaTh M aKTyadU3UpPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHHUs), PaCKPbIBaTh CMBICI OHOJIOTHYECKUX
MOHSITHH (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C IPYTHMH ITOHATHSIMH ),

OTIPE/ICIIATh IEMM JEATEIHHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUHU HX JOCTHIKCHUS,
COOTHOCHUTD PE3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU LIETSMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSTHS Uil OObsACHEHUs (AKTOB M SBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKJCHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, 110 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIEC CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a TaKXKe MPOTUBOPEUHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh TUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAllM3a UMEIOIINXCS MaTepHalbHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIESATCIIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IEJISAM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPabOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PENICHUH KKU3HESHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBUS:

BJIQ/ICTh HABBIKAMH y4€OHO-HCCIIEOBATENFCKON U MPOEKTHOW AESITENbHOCTH, HaBhIKAMU
pasperieHust mpodeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB
peIIeHUs TPAKTUICCKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIONIb30BaTh PA3JIMYHbIE BHUABI ACSITENFHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUA, €r0
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYalHsIX, B TOM YHUCIE MPHU
CO3IaHUH YYEOHBIX U COI[MAIbHBIX TPOEKTOB;

dbopMupOBaTh HAYYHBIA THUI MBIIUICHUS, BJIaJIeTh HAYYHONH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33Jaud B OOpA30BaTEIBHON NEATEIHHOCTH U
KU3HEHHBIX CUTYalHsIX;
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BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUMOTe3y €€ pelleHHs, HAaXOAWTh AapryMEHThl Ui JI0Ka3aTelNbCTBA CBOMX YTBEPXKICHUM,
3aJaBaTh apaMeTPbl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLEHUBATh PUOOPETEHHBIH OIIBIT;

OCYILECTBIISATh IIEJICHANPABICHHBIN TOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JCHCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

yMETh IEpEeHOCUTh 3HAHHWA B  IIO3HABATENBHYI0 M  IPAKTHYECKYl0  001acTu
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUT'aTh HOBBIE MJEH, Mpe/UlaraTb OpPUTMHAJIBHBIE INOJAXOAbl U PEUICHUS, CTABUTh
npo0JIeMbl U 33Ja4u, JIOMyCKaroIUe aJbTepHATUBHBIEC PELICHHUS.

3) padora ¢ undopmaumeii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHHMKAX HMH(OpMaLUU (TEKCTe yuyeOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JMTepaType, OMOJOrMYECKUX CIOBApSIX M CIPABOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIWYHbIX BHUJIOB U (opM
NPECTaBJICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

dbopMynHpoBaTh 3ampoChl M TMPUMEHATh Pa3IMYHBIE METOJAbl NPH IOHCKEe M OoTOOpe
6uonornyeckoit MHGopMaly, He0OX0IUMOM /1715 BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYI0 (GOpPMYy MpEACTaBIEHUS OHOJIOTrHYECKON
uHpopManuu (Cxembl, rpaduKu, TuarpaMMel, TaOJIMIIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4HBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYECKOMH
uHpOpManuel: TPUMEHITh XUMHYECKHe, (PU3MYecKre W MaTeMaTU4eCKUe 3HAaKW W CHMBOJIBI,
dbopmysel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATJISAHOCTH;

BJIaJe€Th HABBIKAMU PpACHO3HABaHUS M 3alMThl WHGOpMaUUU, HHGOPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBHAMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTe
WINA JUCKYCCHU TIO CYIIECTBY OOCYXTaeMOi TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh
CYXJICHUS OTHOCHTENFHO BBINIOJHEHUS TMIpeIyIaraeMoil 3aJadd, YYUTHIBATH WHTEPECH U
COIJIACOBAHHOCTH MO3ULUH IPYTUX YYaCTHUKOB JIMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBIE CpelCTBa OOILICHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEAMOCEUIOK BOSHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMI, YMETh CMSATYaTh KOHMIUKTH U
BECTH TIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOaMM OOIEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HaMEPEHUS
JPYTuX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(GopMynHpOBaTh CBOU BO3PAXKEHNUS;

pa3sBEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsS C HCIOJIBb30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:
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NOHUMAaTh M HMCIIOJIb30BaTh INPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHON pabOThI IpU
peneHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS MIPH PEIICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yduy€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHUIO: COCTABIATH IUIAH JAECHUCTBUHM, PaCIpPElesATh POJM C Yy4ETOM
MHEHHMH YJaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHON paboThI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJA U KaXKJIOT0 Y4aCTHHKA KOMaH/bl B OOLIMI pe3ysnbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH J1eHCTBUSIMU:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJeM M HUX pEUIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1I€JI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYINKAaX II0 OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaul B OOpa30BATEIBHOW JEATEILHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAaH PeLIeHUs NMpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco6CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO IIMPOKOM IPYIULIMU B pa3HbIX 00JIacTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIHTATOB LEIISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, CIOIB30BATH MPUEMBI pedIIeKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OILIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIMU3€E PE3YNIbTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

IPUHUMATH ce0s, TOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTaTOB NEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OMINOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3ULMU APYrOro YeIOBEKa.
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IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHsie pe3ynbraThl ocBoeHUs: nporpaMMbl COO mo 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT creruduueckue 1 yueOHoro npeamera «buosorus» HaydHble 3HAHMS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, MHTEpPIpETalMd W HpeoOpa3oBaHUIO 3HAHHWM, BHIbI
JESITeIBHOCTH TI0 MOJYYSHHIO HOBOTO 3HAHHS M NPUMEHEHMIO 3HAHWW B Pa3NIMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYAlMsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEICTaBICHBI 110 roJjaM 00y4eHHUSL.

[IpenmerHble pe3ynabTaThl OCBOEGHUs ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECT€ U POJU OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HaY4YHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB M IOHITUN: )KU3Hb, KIETKA,
opranusM, Merabosm3M (OOMEH BEHIECTB M NPEBpallleHHE JSHEPruH), TOMEeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHUCTEM, CaMOBOCIPOM3BEIECHUE
(penpoyKuus), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHHUE Wu3jaratb OMOJOTHYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MYTaI[OHHas,
LEHTpajbHas JorMa MOJEKyJIsipHoW Ouonorun), 3akoHel (I. Mennens, T. Moprana, H. H.
BaBuiosa) u yuenus (o neHTpax MHOrooOpasus U MPOMCXOXKACHUS KyIbTYpHbIX pacTenuid H. U.
BaBuiosa), onpenensTh rpaHHIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIaJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHW3alys | TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEeAYEeMBbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX pPE3YJbTaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOABI HA OCHOBAaHHHU TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJENATH CYINIECTBEHHBIC MPHU3HAKH BUPYCOB, KIETOK MPOKAPHOT M JYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
IpPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M HHEPreTHUecKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, MeH03a, OIUIOOTBOPEHUS, PAa3MHOKCHUS, HHIUBUAYAIFHOTO PAa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSTH MOJIy4YeHHbIE 3HAHUS I OOBSCHEHUs OMOJIOTHYECKUX IMPOIECCOB U
SIBJICHUM, JJIS1 IPUHATHS PAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 1IE€JIbI0 00eCTIeYeHus
0€30IMTaCHOCTH CBOETO 37I0POBbS W 3JIOPOBBSl OKPYKAIOIIUX JIFOJIEH, COONIONEHUS HOPM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXKAIOMIEH TNPUPOTHONW cpeae, MOHWMaHHEe HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ul pallOHAIBLHOTO
PUPOIONIOIB30BAHNUS;

YMEHHE pemaTh JJIeMEHTapHble TeHETHYEeCKHe 3aJadyll Ha MOHO- H JAUTHOPHIHOE
CKpEeIIMBaHKe, CIICTUICHHOE HACIIEJ0OBAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIS IpeJICKa3aHMsl HAaClIeI0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE KPUTHUYECKH OLIEHUBaThb M HHTEPIPETHPOBATH HMH(OPMAIMIO OHOJIOTMYECKOrO
COJIepKaHUsA, BKIIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHHUA W3 PAa3IMYHBIX HCTOYHHUKOB (CpeicTBa
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MaccoBOW MH(pOpMaIMK, HAyYHO-TIONYJISIPHbIE MaTepUallbl), STUYECKHE aCHEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIC THCbMEHHBIE M YCTHBIE COOOIIeHHsA, 0000IIas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs ydeOHoro mnpenmera «buosorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe U POJM OHOJOrMH B CHUCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa IS PELICHUS KU3HEHHBIX 3a71ay;

YMEHHUE pPacKpbIBaTh CO/EpP)KaHUEe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TONYJISILINS,
reHoOoHA, SBONIONMS, JBWXKYIIUE CHIBI ((aKTOpbl) H3BOJIONUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHJI000pa3OBaHHE, OSKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeIYIEHTHI, IEMHU MATaHH, YKOJIOTHYECKas MpaMua, OMoreomneHnos, onochepa;

yMEHUEe Wu3arate Ouosnorndeckue Teopuu (3BomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbliieBoro cxoactsa K. M.
bapa, uepenoBaHus riaBHbIX HampaBieHud u nyreid 3somtonuu A. H. CeBepuoBa, yuyeHus o
ounoctepe B. U. BepHaackoro), onpeaensTh TPaHUIIBI UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE Ba/leTh METOJaMHM Hay4HOrO NMO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONHCAHUE
XKHUBBIX CHCTEM, TIpPOLIECCOB M SBIECHUH, OpraHu3alMs M IpPOBEJECHUE OHUOIOTHYECKOTO
OKCTIEPUMEHTA, BBIABIDKEHHE THUIIOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXIY HWCCIECAYEMBIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TTOHSTHIA,
TEOPHi U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHMU MOJIYYEHHBIX pe3yIbTaTOB;

YMEHUE BBIIENATh CYIIECTBEHHbIE TPU3HAKH CTPOECHUSI OMOJOTMUECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOr€OllEHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  NPOLECCOB:  HACJIEACTBEHHOM  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, AEHCTBHUS 3KOJOTMYECKHX (DaKTOpOB Ha
OpraHu3MBl, IEPEHOCa BEIECTB U MMOTOKA SHEPTHH B IKOCHCTEMAax, aHTPOIIOT€HHBIX U3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTHM, KpPYroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHUX ILHKIOB B
o6uocdepe;

YMEHUE TPUMEHSTh MMOJIy4YeHHbIE 3HAHUS U1 OOBSCHEHHS OMOJOTMYECKUX IMPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUH B MOBCETHEBHOM KU3HHU C 1IE€TIbI0 00ecTIeYeHus
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIO/IEHUs HOpM
rPaMOTHOTO TMOBEACHMSI B OKpY)Kalolled MNPUPOAHON cpele, MOHMMaHHE HEeOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonoruu JUIst panroHaIbLHOTO
PUPOIONIOIB30BAHNUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYECKHe 33a/Ja4yd, COCTaBJISATh CXEMBI IepeHoca
BEIIECTB U SHEPTUH B dKOcHcTeMax (L[N MUTaHusA);

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MpaKTU4YeCKHe paboThl, COONI0NATh MpaBWiia IpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE KPUTHUYECKH OLIEHUBaThb M HHTEPIPETHPOBATH HMH(OPMAIMIO OHOJIOTMYECKOrO
COJIEpKAHUsA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHWUA W3 Pa3IUYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW WHGOpMAIMK, HAYYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpUBaTh TIJI0OAIBLHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UILIHUIO;
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YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCHbMEHHBIE M YCTHBIE COOOIICHUS, 0000IIas
OMOJIOTUYECKYI0O HMHPOPMAIUI0 W3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TeMaTnuyeckoe NJIAHNPOBAHUE

Ne | HaumeHoBaHue pa3jiesioB U Koauuect B ToM umciie Conep:xaHue BOCIMTAHUS Hcnonb3oBanue 0P,
n/n TeM BO 4aCOB
Teopun | KP | JIP, [IP HoP
10 knacc:
1 | Beenenue. buomorus xak 2 2 Wutennexryansroe  Bocnurtanune. QPopmuposanne | buonnoreka [{OK
HayKa MIPEICTaBICHNH O HAYYHOW KapTHHE MHUDA. https://m.eds00.ru/7f41¢29
2 K 1 1 OcBoenne 00mEeydeOHBIX METOAOB: HAONIOICHHE, 2
MBBIC ~ CHCTCMBI W HX U3MEpeHue, YIKCIIEPUMEHT, MOJICTTHPOBAaHHE. -
OopraHusanus
p . 3HaTh PONb OTCUSCTBEHHBIX YYCHBIX B H3YUCHUU https:/resh.edu.ru/
3 | Xumuveckuid  cocTaB W 8 7 2 Ouonoruy.
CTPOEHHE KIETKH Yuacmue 6 axyuu «Knacc - mou dom, u mue
4 | KusHeneATeNbHOCT KICTKH 6 6 KOMSZ)Z[ZZZZ@H; M»Meponpzmmuﬂx Bcepoccuiickoti Q0P LKA
. «Kupnna u Medoaus»
5 | Pasmuoxenue H 5 4 1 ungopmayuonno-npoceemumenvckou axyuu « Cmon P ¢
MHAWBUYaJIbHOE pa3BUTHUEC BUY/CITH]» https.//cmonsuucnud.pgh/
OpraHu3MoB Www.bio.1september.ru
6 | HacnencrBeHHOCTH u 8 6 2 3nopoBbecOeperaroiiee BOCIUTAHHUE.
M3MEHYUBOCTH OPraHU3MOB I'urnennyeckoe ¥ MoJI0BOE BOCIUTAHUE. WWW.bio.nature.ru
[ToHnMaTh 3aBHCHMOCTH 3I0POBBS YEIOBEKa OT
COCTOSIHHSL OKpPY)KAIOIICH Cpeabl, HEoOXOaMMOCTH | ywww.edios.ru
3aIUTHI CPEllbl OOUTAHUS YeIOBEKA.
Yuacmue 6 obwewronrvroll KOHKYpcHO - | www.km.ru/educftion
NO3HABAMENbHOU npozpamme «Decmusans
npogeccuiiy https://biootvet.ru/bio-gia/c
7 | Cenexuus OpPTaHU3MOB. 3 3 3HaTh POJIb OTEUECTBEHHBIX YUEHBIX B U3YUYECHUU
OCHOBBI OMOTEXHOJIOTUH TEHETHKH 1 CeeKIUH. https://ege-study.ru/  Caiir
Hpe;[npO(l)Hanaﬂ IoJAroTOBKa O6y‘{aIOH.II/IXCﬂ K | 1Jil HOATOTOBKH K EID
0CO3HAHHOMY BBIOOPY TpodeccHi.
8 | PesepsHoe Bpems 1 1 Dkonoeuueckuti ypox (8 pamxax sKonocuuecko2o | https://bio-ege.sdamgia.ru/
mapagona  «Mos  FOepa-  mos  naawemal») | Caiir sl TMOATOTOBKH K
«DKonoeuueckue npobremvl 3emauy. ED
Bcero: 34 28 1 5
http://www.fipi.ru/ Caiit
OUIN
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https://стопвичспид.рф/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/educftion
https://biootvet.ru/bio-gia/c
https://ege-study.ru/
https://bio-ege.sdamgia.ru/
http://www.fipi.ru/

11 knacc:

DBOJIIOLUOHHAS OUOIOTUs 9 8 2J1P WHTennexkryasbHOe  BOCIUTaHWE: 3HATh  POJIb
OTEYECTBEHHBIX YUEHBIX B U3YUEHUU 3BOJIOLUMOHHBIX | BHOIHMOTEKA ]_[OK
TpOLECCOB. https://m.edsoo.ru/7f41cc74
Yuacmue ¢ axyuu «Knacc - mou odom, u mue
KOMPOPMHO 6 HeMm». 30P DHIHKIONE IS
Yuacmue 6 meponpusmusx Bcepoccuiickoi «Kupuna
ungopmayuonno-npoceemumenvckol akyuu «Cmon 1 Medoaus»
BUY/CITH]]» hitps://cmonsuucnud.pgh/
Bo3nukHOBeHHME U pa3BUTHE 9 8 1 ITP NutemnnexyanbHoe BOCIHTaHHE: PasBUTHE | hitps://resh.edu.ru/
SKH3HHI Ha 3eMiie MO3HABATEJIFHBIX WHTEPECOB, MHTCIUIEKTYAJIbHBIX MU
TBOPUYECKHX CHOCOOHOCTEH B IpolEcCe M3YUeHHS Dbio. .
OpranusMsl 1 OKpysKarowas 5 4 1P BBIJAIOIINXCS JTOCTHKCHUH OMOJIOTWH, BOIIEAIINX B www. bio. Iseptember.iu
cpena OOIIEYENIOBEYECKYI0  KyIBTYpPY;  CIOXHBIX  H | www.bio.nature.ru
NPOTUBOPEYMBBIX TyTeHd pPAa3BUTHI COBPEMEHHBIX
HAay4YHBIX B3MJIANOB, WICH, TEOPHH, KOHUENIMH, | wwww.edios.ru
Ppas3IUuHBIX THIIOTE3 (o CYIIHOCTH u
IPOUCXOXKACHUU HKU3HH, YENOBEKa) B X0A€ PaboThl | ywwww.km.ru/educftion
C pa3IMuHBIMHM UCTOYHUKAMH HH(OpMaLUK
Yuactue B pomosvicmaske «Kpacomor npupoovi | hitps://biootvet.ru/bio-gia/c
POOHO20 KpasLy
Yuacmue 6 obwewronvroll KOHKYPCHO = | https:/fege-study.ru/  Caiit
NO3HABAMENLHOU npozpamme «Decmusans | yna noaroroskn kK EIM
npogeccuiiy.
CooOuiecTBa " 9 8 1I1P OKoJIOrHYecKoe BOCITUTaHHE. Bocrmranue | hitps://bio-ege.sdamgia.ru/
KOJIOTHUYECKHE CHCTEMBI 9KOJIOTUIECKON q;cynLTprI, OepesKHOe OTHOUICHHE K | CaliT isi MOATOTOBKH K
TpUpOIE. OpMHpOBaHNE OTBETCTBEHHOIO | K™D
Pe3epBHOE Bpems 2 1 OTHOIIEHUS K OKpyXKalolleil cpeme, KOTOpoOe
CTPOUTCS Ha Da3e IKOJOTMYECKOTO CO3HAHUSL.
Okonocuueckuti ypox (8 pamkax dKono2uuecko2o | hitp://www.fipi.ru/ Caiit
mapagona  «Mosa  HOepa-  moa  nnamemal») | @UNN
«OKonoeuueckue npobremot 3emauy.
Bcero: 34 30 nP-2, JIP-3
HToro 3a 2 rona o0y4eHusi: 68 58 9
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https://стопвичспид.рф/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/educftion
https://biootvet.ru/bio-gia/c
https://ege-study.ru/
https://bio-ege.sdamgia.ru/
http://www.fipi.ru/

IHoypounoe nuianupoBanue, 10 kiaacc (0a3za)

KoJjnyecTBo yacos Jara JJ1eKTPOHHBIE Ipumeuan
Ne uudposBbie ue
Tema ypoka
n/n Becero | KP JIP o0pa3oBaTejIbHbIE
IInan | ®akT pecypebl
bu6nuoreka [IOK
BBoaHbI HHCTpYKTaX https://m.eds00.ru/863
1 no Th. buomnorus B 1 £6122
CUCTEME HayK https://m.eds00.ru/863
e632a
MeToapl mO3HAHUS
YKUBOU IIPUPOJBL.
Hcnons3oBanue bu6nuoreka [IOK
2 PAa3IMYHBIX METOJIOB 1 https://m.eds00.ru/863
IIpY U3YYECHUU e6122
OMOJIOTUYECKUX
00BEKTOB.
buonornueckue bubnnoreka IIOK
3 CUCTEMBI, IIPOLIECCHI U 1 https://m.eds00.ru/863
HUX U3YYEHHE e6564
XUMHYECKUH COCTaB bu6nuoreka [IOK
4 kietku. Bona u 1 https://m.edso0.ru/863
MHUHEpPAJIbHBIE COJIN e674e
benku. CocraB u bubnmorexa [IOK
5 1 https://m.edso0.ru/863
CTpOeHHE OENKOB e6b72
DepMeHTB —
OHOJIOTHYECKUE
KaTaJn3aTophbl. Bu 6J'H/IOT€K8. L[OK
Jlabopamopnas paboma )
https://m.edsoo.ru/863e
6 MNe 1. Uzyuenue 1
. 6b72
KaTaAJINTUYCCKON
aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuIIa3kI
WJIM KaTaJia3bl)
but6mmoreka [IOK
7 VrueBoasl. JIunuael 1 https://m.edsoo.ru/863e
6870
but6mmoreka [IOK
Hyxnennossie
8 1 https://m.edso0.ru/863
KHCIIOTHL.
e6d5c¢
Bbubnuoteka LIOK
9 ATO 1 https://m.edso0.ru/863

£6e88
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

Hcropus u meToasl
WU3YYEHUS KICTKHU.

bu6nmoreka IJOK

10 Kiierounas Teopus. https://m.eds00.ru/863
Kierka Kak 11eJ10CTHas e6ff0
JKHBasl CHCTeMa
Ctpoenue
3YKapUOTUYECKOMN
KJICTKH.
Jlabopamopnas
paboma Ne 2. bu6nuoreka [JOK
N3yuenne cTpoeHus https://m.eds00.ru/863
11 KJIETOK paCTEHUH, e6ffo
KUBOTHBIX, TPHOOB 1 https://m.eds00.ru/863
OaKkTepuii oI e716¢
MHKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpenaparax u
HX OIHCaHHE.
OOMeH BEIIECTB HIIH bubnnorexa LIOK
12 https://m.edso0.ru/863
METa00IU3M
e766¢
bubmmoreka [IOK
DOoTOCHHTES.
13 https://m.edso0.ru/863
XeMOCHHTE3
e7c98
. bubmuotexa [JOK
DHepreTU4ecKui
14 https://m.edso0.ru/863
oOMeH
e7aae
JKn3HeHHBIN ITUKIT
KJIETKH. [lenenne
KJIeTKH. MuTO3.
Jlabopamopuas
oy Z . Nopg Bubnnorexa [IOK
15 |7 - https://m.edsoo.ru/863e
HaOmongenue MuTo3a B 7dca
KJIETKax KOHYMKA B
KOpeIlIka JyKa Ha
TOTOBBIX
MUKpOTpenaparax
BbuocunTe3 Oenka. bu6nuoreka [IOK
16 Peaknusa matpuusoro https://m.eds00.ru/863
CHUHTE3a e796e
but6mmoreka [IOK
Tpancasauus —
17 https://m.edso0.ru/863
OnocuHTe3 OenKa
e796e
18 Hexnerounsie popmbl bubmuoteka [JOK
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https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

KU3HU — BUPYCHI

https://m.edso0.ru/863
e7540

bu6nuoreka [IOK
D OPMEL pASMHEOKCHH https://m.eds00.ru/863
19 e81b6
OpTati3MoB https://m.eds00.ru/863
e83le
bu6nuoreka [IOK
20 Meiio3 https://m.eds00.ru/863
e7fda
OO6pazoBaHKe 1 pa3BUTHE bubnuorexa [HOK
21 | IOJIOBBIX KIIETOK. https://m.edsoo.ru/863e
OI1I010TBOPEHHE. 81b6
VIH MBI IyaTbHOE bubmnoreka IIOK
22 https://m.eds00.ru/863
pa3BUTHE OPraHU3MOB €8436
['eneTnka — Hayka o bubnmnoreka HOK
23 HACJIEJICTBEHHOCTH U https://m.eds00.ru/863
U3MEHUYMBOCTHU e86f2
3aKOHOMEPHOCTH
HacJieIoBaHus bubmmorexa [JOK
24 IIPU3HAKOB. https://m.eds00.ru/863
Monorubpuanoe e8878
CKpEIIUBaHNE
JurubpuHoe
CKpeIllMBaHUE. 3aKOH bubmuoreka [JOK
25 HE3aBUCUMOIO https://m.eds00.ru/863
HacJIeJOBaHUS e89a4
MIPU3HAKOB
bu6mmoreka IJOK
26 CuerieHHOE https://m.edsoo.ru/863e
HaCIleIOBaHUE MPU3HAKOB 8c60
I'eneTunka moma.
HacirenoBare bu6nuoreka [IOK
27 https://m.eds00.ru/863
MIPU3HAKOB, €860
CIICTUICHHBIX C MOJIOM
M3MeHYNBOCTS.
Henacnencrsennas
U3MEHYHUBOCTb. Bbubnuoteka LIOK
28 Jlabopamopnas https://m.eds00.ru/863
paboma Ne 4. e8efe
N3yuenue
MOIU(PHUKAITIOHHOM
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https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

H3MCHYHBOCTH,
MTOCTPOCHHUE
BapHaIMOHHOTO psaa
Y BapUallMOHHOU
KpUBOM.

29

HacnencrsenHas
U3MEHYUBOCTb.

30

I'eneruka yemoBeka
Jlabopamopnas
paboma Ne 5.
CocraBieHue u
aHaAJIN3 POJIOCIIOBHBIX
yeJIoBeKa.

bu6nmoreka [IOK
https://m.edso0.ru/863
e8d78

31

O06o00611eHNE TT0 TEME
«HacnencTBeHHOCTE U
N3MCHYHNBOCTH
OpraHU3MOB»

bubmuorexa [JOK
https://m.edso0.ru/863
£9214

32

Hrorosas
KOHTPOJIbHasA padora

33

Cenexuus Kak HayKa U
npouecc Metonsl u
JOCTUKECHUS
CEJICKLINH PACTECHUM U
KUBOTHBIX

bubmmoreka [IOK
https://m.edso0.ru/863
€9214

34

BuorexHonorus kax
oTpacib
MIPOU3BOJICTBA

bu6mmoteka [IOK
https://m.edso0.ru/863
£9336

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

IToypounoe niianupoBanue, 11 kiaacc (06aza)

KonnuyecTBo DJIeKTPOHHBIE ITpumeyanue
Jlara
Ne 4acoB uudpoBbie
Tema ypoka
n/n B P oOpa3oBaTejbHbIE
cero | gp Maan | @akr | pecypesl
nmp
BBoauniii 1 yeTBepTH
bu6mmoreka [JOK
HHCTpyKTax 1o Th.
1 1 https://m.edso00.ru/863ea
DBOJIIOLMS U METOIbI 206
€€ U3y4YeHHUs T
Ucropus pazButus bubnnoreka [JOK
2 IpeicTaBIeHUM 00 1 https://m.eds00.ru/863e9
3BOJIIOIUN 570
bubmuoreka [JOK
3 MuKpo3BOIIOLUA 1 https://m.eds00.ru/863e9
cle
[Honmynsauus kak
3JIeMEHTapHas
eAMHUIA BUJA U
SBOJIIOLUH. bu6mmoreka [JOK
4 Jlabopamopnas 1 https://m.edsoo.ru/863e9
paboma Ne . 9c6
CpaBHeH#HE BUIOB 110
Mopdonoruueckomy
KPUTEPUIO
JIBUoKyIIME CUITbI bub6nuorexa [IOK
5 (arieMeHTapHbIe 1 https://m.eds00.ru/863e9
(akTOpbI) SBONIOIHIH da4
. bubnuoteka [JOK
EctectBennslit oTO0p
6 1 https://m.eds00.ru/863e9
u ero (hopMel
ed0
Pesynbrarsl
IBOJTIOINU
MPUCTIOCOOJIEHHOCTh
OpTaHU3MOB U
BHUJI000pa30BaHuUE.
Jlabopamopnas bubmmoreka [JOK
7 paboma Ne 2 1 https://m.eds00.ru/863e9f
Onucanue de
MPUCTIOCOOTICHHOCTH
opraHusma u e€
OTHOCHUTEIILHOTO
Xapakrepa
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

Hamnpasnenus u nytu

bubmuoreka [JOK

8 https://m.eds00.ru/863e9
MaKpO3BOIIOIIUN
cle
9 HeobpatumocTs 2 yeTBEPTH
SBOJIIOLIUH
Hcropus xu3Hu Ha
10 3emMJyie 1 METOIbI €€
W3YYCHHUS
[unoressl Bu6moreka [IOK Hon. ypok
11 MPOUCXOXKACHUS https://m.edsoo.ru/863ea
JKU3HU Ha 3eMiie 5a6
PazBuTue *u3Hu Ha bubmuoreka [JOK
12 3emiie 1o 3pam 1 https://m.edso0.ru/863ea
epuo1am 6be
OCHOBHBIE ITaITbI
ABOJIIOLIUA
pPacTUTEIBHOTO U
YKUBOTHOTO MHpa.
Ipakmuueckas bubnmoreka [JOK
13 paboma Ne 1. https://m.edso0.ru/863ea
N3yuenue 8hc
HCKOITaeMbIX
OCTAaTKOB PACTCHHUU U
JKUBOTHBIX B
KOJUICKIIHSIX.
C bu6mmoreka [IOK
14 OBpEMEHHad cueTeMa https://m.edsoo.ru/863ea
OpPTaHUYECKOTO MHpa
48e
bu6mmoreka [JOK
DBOJTIOLIMS YEJIOBEKA
15 https://m.edsoo.ru/863eac
(anTpoOTIOTEeHE3) 2¢
bubmuoreka [JOK
OCHOBHEBIE CTaINHN
16 https://m.edso0.ru/863ea
SBOJIIOLIMN YEIOBEKA
d44
JIBUKyIIHE CUTIBI
17 (paxTopsr)
aHTpOTIOTeHe3a
UYenoBeueckne packl v bubnmoreka [JOK 3 uerBepTh
18 IIPUPOJHBIC https://m.edso00.ru/863eae
aJanTaluy YeIoBeKa a2
O6001menue mo Teme
19 «Bo3HUKHOBEHHE 1

pa3BHUTHE KU3HU HA
3emie»
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

20 DKoJ0rus Kak HayKa
Cpenpt oOuTaHus 1 BuGmuorexa [JOK
21 3KOJIOTHYECKHE https://m.edsoo.ru/863eaf
(hakTopsl €c
AOuoTH4ecKue
(hakTopHI.
Jlabopamopnas
paboma Ne 3. bubmuorexa [JOK
22 https://m.eds00.ru/863eb10
Mopdonoruueckue e
O0COOCHHOCTH -
pacTeHUi U3 pa3HbIX
MeCT OOMTaHHS
BHOTHYCCKe bubmuoreka [JOK
23 (baxTopsi https://m.edso0.ru/863eb
348
DKOJIOTHYECKHUe
XapaKTePUCTHKU
MOMYJISILIUH. bubmmorexa [IOK
Y Ilpakmuueckas https://m.edso0.ru/863e
paboma Ne 2. b348
IloxcuéT ToTHOCTH
MOMYJISIIIMI pa3HbBIX
BUJIOB PACTCHUM.
4 yeTBEPTH
CooOmiecTBa https://resh.edu.ru/subj
25 OpPraHUu3MOB — ect/lesson/5501/start/1
OMOIICHO3 19075/
DKOJIOTHYECKHUe bu6mmoreka [IOK
26 CHCTEMBI https://m.edso0.ru/863eb
(3KOCUCTEMBI) 46a
OcHOBHBIE
MOKa3aTeNIH
SKOCHUCTEMBI. but6mmorekxa [IOK
27 DKOJIOTHYECKHUE https://m.edso00.ru/863eb
nupamusl. CBONCTBA Sfa
IKOCHCTEM.
Cykueccus
IIpupoaHsie
28 9KOCHCTEMBI
AHTpPOIIOT€HHBbIE
29 9KOCHCTEMBI
30 buocdepa — bubnuorexa [JOK
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

riio0aapHas
3KOCUCTEMA 3EMIIA

https://m.edsoo0.ru/863eb
b5e

31

3aKOHOMEPHOCTH
CYILECTBOBAHHUS
ouocdepsr

bubmuoreka [JOK
https://m.edsoo.ru/863eb
di6

32

YemoBeuecTBO B
ounochepe 3emn

33

CocyuiecTBoBaHHE
MIPUPOJIBI K
YeJI0BEYEeCTBA.
O000111cHNE TEMBI
«Coo0biiecTBa u
9KOJIOTHYECKHE
CHUCTEMBI»

bubmuoreka [JOK
https://m.edsoo.ru/863ebal

€

34

Hrorosas
KOHTPOJIbHAA
pabora

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

I1P-2, JIP-3
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https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O TIPOLHECCA

CHMCcOK IUTEpaTyphl JIIs o6vqa}0m1/1xc;1:

1

no

Buonorust: 10-i1 xnacc: 6a30Bblii ypoBeHs: yueOnuk/ B.B. [Taceunnk, A.A. Kamenckuii, A.M. PyGiioB
niox pex. B.B.Ilaceunuxka . -5-e m3n. Crep. — M.: [Ipocsemienue, 2023 — 223c.

J.K. bensies, I'.M. Ipmvimmtr,. buonorust. 11 kmace. bazosbiit ypoens. — M.: Ipocserenue, 2020r.
O.B. Cabmuna, I'M. [Ipmvmwt. buonorus. 10-11 kmacc. Pabouas Terpaas.  YuebHoe nocodue — M.
IIpocsemienue, 2016r.

EnuHbIN TOCyIapCTBEHHBIN 3K3aMeH: OHOJIOTHS: KOHTPOJIbHBIC U3MEPHUTEIIbHBIC MaTCPHAIIBI
/ aBT.-coct.: I'.C. Kanunona, B.3. PesnukoBa, A.H. Msarkosa. — M.: Benrana-I'pag, 2018-
2023rr.

B.B. Ilaceunuk. buomorus. 10 xmacc. Y4yeOHHMK yriiyOJIGHHBIM ypoBeHb - M.:
[Ipocsemenue, 2019r.
B.B. Ilaceunuk. buomorms. 11 xmacc. YueOHHMK yriyOJeHHBIH YpPOBCHB - M.

[Ipocsemenue, 2020r.

Cuucok JUTCPATYPBI JJIA YIUTECIIA:

1.

ok~

buonorus. 11 kiacc: noypounsle miansl no yueOHukam ['.M. Ipimmmuna. [Tpodunsabiii
ypoBeHb/aBT-cocT. O.JI. Bammenko. — Bonrorpaa: Yaurens, 2019r.

buonorus. 10 knacc: moypounsie miansl no yueoOnukam B.B. Tlaceunnka. ba3oBsiii
ypoBeHb. — M.: IIpocBemienue, 2022

T.A. JloBkoBa. IloaroroBka k omummnuagamM o Owuoinornu. &-11 xmaccel. — M.:
ITpoceemenue, 2019r.

ITonroroBka k EI'D nmo 6uonoruu. DnekrpoHHoe yuedHoe u3aanue. — M.: Ipoda, 2019.
E.H. lembsinkoB, A.H. Co6oneB. CoopHUK 3a7a4 U ynpaxxkuenuit. buonorus. 10-11 kmacc.
Yrnyb6nenusiit yposenb. — M.: IIpocsemenue, 2018r.

I'eneruka: 10-11 xmaccel: yaueObnoe nocodue/coct. Kyzpmun 1U.B. — M: Tlpocsemenue, 2021.
[IpakTudeckass ¥ MOJEKyIspHas TEHETHKA /s HauMHAKIUX: 8-9 Kiaccel: ydeOHoe
nocobue 115t 001eodpazoBarenbubix opranuzanuii/F0.C. Aynpuenko, H.P. bartynun. — M.:
[Ipocsemienue, 2021.

Pabouas nporpamma Bocnutanus. KanenaapHblil iaH BociuTaTenbHON pabOThl HA YpOBHE
cpenHero obmero oobpazoBanus Ha 2021-2025 roasl.

Harsinaele mocoous:

1.
2.
3.

KomrmnekT mukpomnpemnapatoB «O01as OUOIOTHs».
KommnekT Tadmur mo 6unonoruu «O01mas 01oIorus).
Komnakt-guck «Ypoku 6uonoruu KuM» (O6mas 6uomnorust) 10 - 11 kmacce.

urepHeT-pecypcehl:

Noook~owhE

www.bio.lseptember.ru

www.bio.nature.ru

www.edios.ru

www.km.ru/educftion

https://biootvet.ru/bio-gia/c

https://eqge-study.ru/ Caiit pias moarorosku k EI'D
https://bio-ege.sdamgia.ru/ Caiit ajas noarorosku k EI'D
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http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/educftion
https://biootvet.ru/bio-gia/c
https://ege-study.ru/
https://bio-ege.sdamgia.ru/

8. http://www.fipi.ru/ Caiitr ®UIIN

Pecypcol no (;bODMMDOGClHMIO d)VHKLtUOHCl]ZbHOI:i cpamomHocnmu.

http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/ - ecrecTBeHHO-
Haquaﬂ FpaMOTHOCTB
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

Obopyoosanue u npubopoi.

1.

N

o

Y4eOHo-TIpaKkTUYeckoe U y4ueOHO-I1abopaTopHOE OOOPYIOBaHHME, B TOM YHUCIE KOMILJICKT
HATYpaJIbHBIX OOBEKTOB, MOJIENIN, IPHOOPBEI M1 MHCTPYMEHTHI [T TPOBEIECHUS JeMOHCTpAIUi
U TIPAKTUYECKUX 3aHATHI, SKCKYPCHOHHOE 000PY/I0BaHHE;

CTeH/bl [T TOCTOSIHHBIX M BPEMEHHBIX YKCIO3UIINI;

KommiekT TexHnYecKix u nHOPMAIIMOHHO-KOMMYHHUKATUBHBIX CPEICTB O0YUCHUS:
anmaparypa JJis 3aruceil 1 BOCIIPOU3BEACHUS ayIM0- U BUICOMH(OPMAIIHH;

KOMIIBIOTED;

MYJIbTHMEANA IPOCKTOD;

MHTEPaKTHBHAS JOCKA;

KOJUIEKLIMS MEAMa PECypcoB, B TOM 4YHCIIE DJIEKTPOHHbIE YYEOHUKH, 3JIEKTPOHHBIE
MPUIIOKEHUS K ydeOHUKaM, 00y4Jarolie MporpaMmel;

BxoJ B IHTepHeT;

KoMmuiekTsl medaTHBIX JAEMOHCTPAlMOHHBIX MOCOOMI (TabmuIbl, TpaHCHAPaHTHI,
MOPTPETHI BBHIJIAIOIIUXCS YUEHBIX-OUOIOTOB) MO BCEM pa3jiesiaM IIKOJIbHOW OUOIOTHY;
KommiiekT 3kpaHHO-3BYKOBBIX TOCOOUH U CIIali/IOB;

bubnuoreka  y4eOHOH,  NPOrpaMMHO-METOJUYECKOH,  y4eOHO-METOIMYECKOH,
CIPaBOYHO-UH(POPMALIMOHHON U HAYYHO-TIOMYJIAPHOMN JINTEPATYPBhI;

Kaproreka ¢ 3amaHussMu Ui  MHIAUBUAYAJIBHOTO  OOYy4YeHMs, OpraHMU3alHH
CaMOCTOSITENIbHBIX paboT 00yUarOMIMUXCsl, TPOBEAECHUS KOHTPOJIBHBIX paboT.
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