MWHWCTEPCTBO MPOCBELLEEHMA POCCUINCKOM GEAEPALMM
MuHucTepcteo o6pa3oBaHua U Hayku Camapckoit obnaactu
ALMMWHUCTPaLMA TOPOACKOro OKpyra TONbATTH

MYHUUMNaNbHoe btoaKeTHoe 06LLLe0bpa3oBaTe/ibHOE yUpeXaeHNE ropoaCcKoro okpyra TonbATTM
«Llkona Ne15 nmenu l'epoa Cosetckoro Coto3a Buktoposa KoHCTaHTUHA HMKoNaeBmya»

PACCMOTPEHO COIMNACOBAHO YTBEPXKOEHO

Pykosogutens MO yuntenem 3amecTutenb AnpeKkTopa no Oupektop
YBP

€CTeCTBEHHO-HAy4YHOro UnKAna EBmeHoB B.H.
EropoBsa H.A.

WuyenaHosuy E.A. Mpuka3 Ne126

«29» asrycra 2025r.
Mpotokon Ne 1 oT «29» asrycta 2025r.

oT «28» asrycrta 2025r.
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y4yebHoro npeameta «bnonorus. 6azoBbii ypoBeHb»
ana obyyatowmxca 10 — 11 Knaccos

Tonbartn 2025

MOACHUTENBHAA 3ANUCKA

Mpw paspaboTke nporpammbl No BUOAOTMKN TEOPETUYECKYIO OCHOBY AJ/15 OonpeaeneHma Noaxon0B K
dbopmmMpoBaHUIO coaeprkaHus yuebHoro npegmeTta «brMosorna» cocTaBUAN: KOHLUENTyaslbHble
nonoxkeHna ®rocC COO o B3aMMOObBYCNOBNEHHOCTU LieSIel, coaeprKaHusA, pe3ynbTaToB 0bydeHus u
TpeboBaHUI K YPOBHIO NOATOTOBKM BbINYCKHUKOB, NOOXKEHUA 06 0BLWMX Lenax u NpUHUMNAXx,
XapaKTepPU3YOLMX COBPEMEHHOE COCTOSIHME CUCTEMbI CpeaHero obuero obpasoBaHna B Poccninckom
depepaumu, a TakKe NONOKEHNA 0 cneunduKke 6MoNOrMK, eé 3HaYEeHUU B NO3HAHUN }KUBOW
npupoabl n obecnevyeHnn cyLLecTBOBaHMA YenoBeyeckoro obuiectsa. CorfacHo Ha3BaHHbIM
NONIOXKEHNAM, onpeaesieHbl OCHOBHblE GYHKLMM NPOrpammbl Mo 6MONOTMK U e€ CTPYKTYpa.

Mporpamma no 6MonorMm Aaét npeacraBieHne o uensx, 0b obuei ctpaternm obyyeHus,
BOCMUTAHMA U Pa3BUTUA obyvatowmxca cpeacTBamm yyebHoro npeameta «buonorua», onpegenset
0b6a3aTenbHOE NpegMeTHOE CoLEepKaHue, ero CTPYKTYpY, pacnpesesieHne rno pasgenam u Temam,
peKkoMeHayeMyo NoCNeA0BaTENbHOCTb U3YYeHNA yuebHOro maTepmana C Y4ETOM MeXKNPEeAMETHbIX 1
BHYTPMNpeaMETHbIX CBS3el, TOrMKK 06pa3oBaTeNbHOro NpoLecca, BO3PACTHbIX 0COBEeHHOCTEM
obyyatowmxcs.

B nporpamme no 6MONOTMM TaKKe YUUTbIBAOTCA TPEBOBaHUA K NNaHUPYEMbIM INYHOCTHBIM,
meTanpeameTHbIM U NpeaMeTHbIM pe3yabTaTam 06ydeHuss B GOpMMPOBAHUN OCHOBHbIX BUA0B
yuyebHO-N0o3HaBaTeNbHON AeATeIbHOCTU/y4ebHbIX AeNCTBUI 0BYHaIOLLMXCA MO OCBOEHMIO
cogepaHua buonoruyeckoro obpasosaHms.



B nporpamme no 6uonornn (10-11 knaccol, 6a30BbIt ypOBEHD) peanM30BaH NPUHLUMN
NPeemMcTBEHHOCTU B U3ydeHUn 6rnonorumn, 6aarogapa Yemy B Hell MPOCMaTPMBAETCA HanpPaBAeHHOCTb
Ha pa3BUTME 3HAHMI, CBA3AHHbIX C POPMMPOBAHNEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHMS,
LEHHOCTHbIX OPUEHTALLMUIA IMYHOCTM, IKONIOFMUYECKOrO MblLUAEHUSA, NPeACTaBAeHUI 0 340POBOM
06pase }U3HU 1 bepeskHbIM OTHOLLIEHWEM K OKpYXKatoLLein npupoaHoi cpeae. NMostomy Hapaay ¢
n3yyeHnem obL,EebMONOrMUYECKNX TEOPUIA, @ TaKIKe 3HAHWUI O CTPOEHMM KUBbIX CUCTEM PA3HOrO PaHra
M CYLLHOCTM OCHOBHbIX NMPOTEKAlOLWMX B HMX MPOLLECCOB B Nporpamme no 6nonorum yaeneHo
BHMMaHME UCMO/b30BaHMIO MNOJYYEHHbIX 3HAHMIN B NOBCEAHEBHOM XU3HU A1 PeLleHNA NPUKAaAHbIX
3aZia4, B TOM uncne: NpodUNakTMKM HacneacTBEeHHbIX 3a601eBaHNI YeloBeKa, MeaNKo-
reHeTUYECKOro KOHCYbTMPOBaHMA, 060CHOBaHMA 3KOA0rMYecKn LenecoobpasHoro noseaeHns B
OKpY*KatoLLel MpMpPoAHON cpeae, aHan3a BANAHUA XO3ANCTBEHHOMN AeATe/IbHOCTM YeNnoBeKa Ha
COCTOSIHME NPUPOAHbIX N UCKYCCTBEHHbIX 3KOCUCTEM. YCUNEHME BHUMAHUA K NPUKAAAHON
HanpasaeHHoCTU yuebHOro npeameTa «brnonorna» NPOAUKTOBaHO HEOBXOAMMOCTbIO obecneyeHuns
YCNOBWIA ANA pelleHns O4HOM 13 aKTya/lbHbIX 33434 WKOIbHOTO 6M01I0rMyeckoro 06pasoBaHus,
KoTopan npeanonaraet GopmmpoBaHue y 0by4yatowmxcs cnocobHOCTN aAanTMpPoBaThea K
M3MEHEHUAM ANHAMMYHO Pa3BMBaAOLLErOCA COBPEMEHHOIO MMpa.

Buonorua Ha ypoBHe cpesHero obuiero obpasoBaHua 3aHMMaeT BarkHoe mecTo. OHa obecneynsaeT
bopmmnpoBaHMe y 06yUaIOLLMXCA NPEACTaBAEHUI O HayYHOW KapTMHE MUpPa, paclmpseT u obobliaeT
3HAHUA O }KMBOW NpUpoAe, €€ OTANUYNTEbHBIX MPMU3HAKAX — YPOBHEBOWN OpraHn3aumm 1 3B0NIOLNN,
CO34aET YCNOBUSA A/14: NO3HAHMSA 3aKOHOB XMBOW NpPUPOAbl, POPMUPOBAHNA GYHKLMOHANbHOM
rPamoTHOCTU, HaBbIKOB 34,0P0OBOr0 1 6e3onacHOro 06pasa KM3HM, IKOOFMYECKOrO MbILNEHMS,
LEHHOCTHOrO OTHOLLEHMA K KMBOW NPUPOAE U YE/TOBEKY.

Bonbloe 3HaueHne BUONOrUA UMEET TaKKe ANA PeLleHNA BOCNUTATENbHbIX U Pa3BMBAOLLMX 33434
cpefHero obuiero obpasoBaHus, counanmnsaumm obyyatowmxca. M3yyeHne buonornmn obecneymsaet
ycnoBusa ana GopmMUPOBaHUA UHTENNEKTYaNbHbIX, KOMMYHUKALMOHHbIX U UHPOPMALMOHHbIX
HaBbIKOB, 3CTETUYECKOW Ky/IbTypbl, CNOCOBCTBYET MHTErPaLMKN BUONOTMYECKUX 3HAHWUI C
npeAcTaBAEHUAMMU U3 APYTUX Y4eOHbIX NPeaMETOB, B YaCTHOCTU, GU3MKU, XMMUU U reorpadum.
Ha3BaHHble NONOXKEHUA O NpeAHa3HaYeHUM yyebHoro npegmeTa «bronormua» coctaBmamM OCHOBY A
onpeaeneHua NOAX0LO0B K 0T6OpPY 1 CTPYKTYPUPOBAHMIO €70 COAEPHKAHNA, NPEACTABNEHHOTO B
nporpamme no 6mnonoruu.

OT60p cogepkaHma yuebHoro npeameTa «bnonorna» Ha 6a3o0BoM ypoBHE OCYLLECTB/IEH C NO3ULUNA
KY/1IbTypOoCo06pasHOro noaxona, B COOTBETCTBUM C KOTOPbIM 06yYatoLwmMecs fOAKHbl OCBOUTb 3HAHWUSA
W YyMeHUA, 3HaUnMble ans GopMUPOBaHUA 0b6LLEN KybTypbl, ONpeaensaiowme agekBaTHoe
noBeAeHMe Ye/I0BEKa B OKPY»KatoLLLen NPUpPoaHONM cpeae, BocTpeboBaHHbIe B MOBCEAHEBHOM KMU3HM
W NpaKkTMYeckon aeAatenbHOCcTU. Ocoboe MeCTo B 3TOM CUCTEME 3HAHWUIM 3aHUMAIOT 3/IEMEHTbI
COAEPKAHMA, KOTOPbIE CNYMKAT OCHOBOW AN GOPMUPOBAHUS NPeACTaBAEHUIA O COBPEMEHHOM
€CTEeCTBEHHO-HAY4YHOM KapTUHE MUPA U LEHHOCTHbIX OPUEHTALMAX IMYHOCTU, CNOCOOCTBYHOLLMNX
rymaHusauum 6uonormyeckoro o6pasosaHums.

CTPYKTypUpOBaHME CoAepKaHMA y4uebHOro maTepunana B nporpamme no 6MON0rMKM OCyLLLECTBIEHO C
YYETOM NPUOPUTETHOIO 3HAYEHUA 3HAHUIN 00 OT/INYUTE/NIbHBIX 0COBEHHOCTAX XXUBOM NPUPOAbI, O eé
YPOBHEBOW OpraHM3aLMu 1 3B0OLUKN. B COOTBETCTBUM C 3TUM B CTPYKTYpe y4ebHoro npegmeTta
«Buonorua» BblgeneHbl cneayowmne cogeprRatesbHble IMHUKN: «BMONOrUA KaK HayKa. MeTogbl
HAy4HOro NosHaHMA», «KneTka Kak bnonornyeckas cuctema», « OpraHM3m Kak bmuonormyeckas
cuctema, «Cuctema n MHoroobpasme opraHMYeckoro MMpa», «IBOJIOLLMA }KMUBOW NPUPOALIY,
«IKOCUCTEMbI U NPUCYLLLUE UM 3aKOHOMEPHOCTMU Y.



Llenb n3yyeHua yuebHoro npeameTa «buonorna» Ha 6asoBom ypoBHe — oBnageHne obydatowmmmcs
3HAHUAMM O CTPYKTYPHO-OYHKLMOHAIbHOM OPraHmn3aumm }KMBbIX CUCTEM PA3HOrO paHra u
npruobpeTeHne ymeHui NCNoIb30BaThb 3TN 3HAHWUA AN TPAMOTHbIX AeMCTBMIA B OTHOLEHMM 06BEKTOB
KMBOM NPUPOAbI M PeLleHMsA Pa3/IMYHbIX }KU3HEHHbIX Npobiem.

JocTuxkeHune uenn nsydeHmns yyebHoro npeameta «brnonorna» Ha 6a3oBom yposHe obecneumnsaeTcs
peweHnem cneayrowmx 3a4ay:

0CBOEHME 06YHaAWUMNCA CUCTEMBI 3HAHUIA O BUONOTUYECKUX TEOPUSX, YHEHUAX, 3aKOHAX,
33aKOHOMEPHOCTAX, T’MNoTe3ax, NPaBuUIax, CyXKaLnx 0CHOBOM A1 GopMUMpPOBaHNA NPesCcTaBAEHUN O
€CTeCTBEHHO-Hay4yHOW KapTUHE MMpPa, O MEeTOAaX Hay4YHOro NO3HaAHWUSA, CTPOEHMM, MHOT00bpasun u
0COBEHHOCTAX ¥KMBbIX CUCTEM PA3HOr0 YPOBHSA OpraH13aLMu, BblAAKOLNXCA OTKPbITUAX U
COBPEMEHHbIX UCCNeA0BaHMAX B b1uonormu;

bopmmnpoBaHMe y 06yUaIOLLMXCA NO3HABATE/bHbIX, UHTENNEKTYaIbHbIX U TBOPYECKNX cnocobHOCTEl B
npouecce aHaaM3a AaHHbIX O NYTAX PAa3BUTUA B BUONOTMK Hay4YHbIX B3rTNAL0B, AEN U NOAXOLO0B K
M3YYEHMIO KMBbIX CUCTEM PA3HOMO YPOBHA OpraHU3aunm;

CTaHOB/IEHME Y 0byYatowmxca obLein KynbTypbl, GYHKUMOHAbHON FPAaMOTHOCTU, Pa3BUTUE YMEHUIA
06BbACHATbL U OLUEHMBATb ABJIEHUA OKPYKAKOLWLETo MUPA KMBOW NPUPOAbI HA OCHOBAHWM 3HAHUI U
onbITa, NOAYYEHHbIX MPU U3y4eHnn buonoruu;

bopMMpoBaHMe y 06yUaOWUXCA YMEHUIN UNNKOCTPUPOBATL 3HaYeHNe BUOIOrMYEeCcKUX 3HaHUI B
NpaKTUYeCKoW AeATeIbHOCTU YeN0BEeKa, Pa3BUTUN COBPEMEHHbIX MeAULIUHCKUX TEXHOIOTUIA 1
arpobuoTexHoIorniA;

BOCMUTaHME YOeXKAEHHOCTM B BO3MOXHOCTU NMO3HAHMA Y€/I0BEKOM }KUBOM NpUpoabl,
HeobXo4MMOCTH BepeXKHOro OTHOLEHMA K Hell, cobtoaeHUA STUYECKMX HOPM MPU NPOBEAEHUN
bunonornyecknx nccnenoBaHum;

OCO3HaHWe LEeHHOCTN BMONOTMYECKUX 3HAHUIA /15 MOBbILEHUS YPOBHS 3KOJI0TMYECKOM KyAbTYpbl,
ana GopMUpoBaHMA HAYHHOTO MUPOBO33PEHUSA;

npMMeHeHWe NPUOBPETEHHbLIX 3HAHWI U YMEHWUI B MOBCEAHEBHOM KU3HW AR OLLEHKU NOCAeCTBUIA
CBOEN AeATENbHOCTM MO OTHOLIEHUIO K OKpY»KatoLLei cpese, CO6CTBEHHOMY 340P0BbIO,
obocHoBaHMe U cobatogeHne mep npodunakTUkm 3aboseBaHui.

B cucrteme cpegHero obuiero obpasosaHus «brnonoruay, nsydaemasn Ha 6a3oBOM YPOBHE, ABASAETCA
0653aTeNbHbIM y4ebHbIM NpegMeToM, BXOAALLMM B COCTaB npegmMmeTHo obnacTtu «EcTecTBeHHO-
Hayy4Hble NpeamMeTbI.

Ona nsyyeHuns 6monornm Ha 6a3oBom ypoBHe cpeaHero obuiero obpasoBaHua oTBoAMUTCA 68 YacoB: B
10 knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 yac B Hegento).



COOEPHKAHUNE OBYYEHUA

10 KNACC

Tema 1. bnonorma Kak HaykKa.

Buonorus Kak Hayka. CBA3b 6GUONOrMU C 06LL,ECTBEHHBIMW, TEXHUYECKUMWN U APYTUMKN €CTECTBEHHbIMU
HayKamu, puiocodpueit, STMKON, 3CTETUKOM 1 NpaBoM. Posib buosiornm B GopmMmmnpoBaHnm
COBPEMEHHOM Hay4YHOM KapTUHbI MMpa. Cuctema BUONOrMYECKMX HayK.

MeToapbl NO3HAHWUSA KUBOW NpUpoapbl (HabntogeHne, sKCNePUMEHT, ONUCaHME, U3MEPEHUE,
Knaccudukaums, moaennpoBaHue, ctatucTuyeckan obpaboTka AaHHbIX).

JemoHcTpaumu:

MopTpeTbl: Y. NapsuH, I. MeHgens, H. K. Konbuos, . YoTcoH n @. Kpuk.
Tabnuubl n cxembl: «MeToAbl NO3HAHUA XUBO NPUPOAbI».
NabopaTopHble 1 NpakTUyeckme paboTbi:

MpaKktuyeckas pabota Ne 1. «Mcnosb3oBaHWE PA3NYHbIX METOLOB NPU N3YHEHUU BUONOTUYECKMX
0OBbEKTOBY.

Tema 2. }Kunsble cMCTEMbI U UX opraHusauua.

Husble cuctembl (BrocmcTemMbl) Kak npegMeT usydeHuns 6uonorum. OTanMYme *KuBbIX CUCTEM OT
HeopraHM4YecKomn NpmMpoabl.

CsoitcTBa bBuocucTem m Ux pasHoobpasune. YpoBHM opraHmM3aLmMm 6MOCUCTEM: MOJIEKYNAPHDLIN,
KNETOYHbIN, TKaHEBbIM, OPraHU3MEHHbIN, NONYNALNOHHO-BUA0BON, SKOCUCTEMHbIM
(brnoreoueHoTUYECKMIA), BUOCHEPHDINA.

JemoHcTpauuu:

Tabnunupl 1 cxembl: « OCHOBHbIE NPU3HAKW }KU3HU», «YPOBHM OpPraHU3aLLMKU XKUBOM NPUPOAbI».
ObopyaoBaHue: moaenb monekynol AHK.

Tema 3. XMMUYECKMI COCTaB U CTPOEHUE KAETKM.

XMMUYECKUI COCTAB KNETKN. XMMUYECKUE I/IEMEHTDI: MaKpoO3az1ieMeHTbl, MNKPO3/1eMEHTbI. Boga un

MUHEPa/sibHble BELWECTBA.
cDyHKLI,l/IM BO4bl U MMHEPAJIbHbIX BELWECTB B K/IETKE. I'Io,u,,a,ep>+<aHl4e ocMoTHYecKoro banaHca.

Benkn. CocTas 1 cTpoeHne 6e1KoB. AMMHOKUCIOTBI — MOHOMEpPbLI 6enKoB. HesameHMMble U
3aMeHUMble aMUHOKMUCNOTbl. AMMHOKMUCAOTHBIN COCTaB. YPOBHU CTPYKTYPbl GENKOBOIN MONEKYbI
(nepBuYHan, BTOpUYHAA, TPETUYHAA U YETBEPTUYHAA CTPYKTYypa). XMMUYECKMe CBOWCTBA BENKOB.
Buonorunyeckune dpyHKLUMM 6enKoB.



depmeHTbl — Bronornyeckne KatanmsaTopsl. CTpoeHne GpepmeHTa: aKTUBHBbIN LLEHTp, CybcTpaTHan
cneunduyHoctb. KodepmeHTbl. BUTamuHbl. OTanumna GepmeHTOB OT HeopraHUYEeCKUX KaTaiM3aTopos.

Yrnesoabl: MOHOCaxapuabl (r1toKkosa, pnbosa n ae3okcnpubosa), Ancaxapuabl (caxaposa, aKTosa) 1
nonucaxapuapl (Kpaxman, rINKoreH, uenaonosa). buonornyeckne GyHKUMM yrnesoaos.

Nvinugpl: Tpuranuepuabl, pochonmnnuabl, creponapl. MlMapodunbHo-rmapodpobHbie CBONCTBA.
Buonorunyeckune dpyHKUMM AMnugos. CpaBHEHWE YrneBoaos, 6eNKOB U ANMMA0B KaK MCTOYHUKOB
SHEPrumn.

HykneunHosble Kucnotel: AHK 1 PHK. Hykneotnabl — MOHOMEpPbI HYK/IEMHOBbIX KUCAOT. CTpoeHune u
oyHKunm AHK. Ctpoenune u pyHkummn PHK. Bugpl PHK. AT®: cTpoeHue u pyHKumN.

LUnTonorma — HayKa o Knetke. KnetoyHasa Teopua — npumep B3aVIMOLI,el71CTBVIﬂ MAEﬁ n d)aKTOB B
Hay4YHOM No3HaHMKU. MeToabl U3y4YeHUA KNETKU.

KneTka KaK LenocTHas Kueasa cucrema. Obuime nprusHaKkm KNETOK: 3aMKHYTasA Hapy»KHaa membpaHa,
monekynbl HK KaK reHeTUYeCKMin annapart, cuctema cuHTesa besnka.

TuNbl KNETOK: 3yKapuoTUyeckan 1 npokapmoTnyeckan. OCObeHHOCTM CTPOEHMA NPOKapMUOTUYECKOMN
KNeTKW. KnetouHana cTteHKa 6akTepuit. CTpoeHMe 3yKapmoTuYeckomn KneTku. OCHOBHbIE OTAMYKSA
PacTUTENbHOW, })KUBOTHOM U TPUBHOMN KNETKMN.

MoBEepPXHOCTHbIE CTPYKTYPbI KNETOK — KNETOYHAs CTEHKA, IMUKOKANMKC, X GyHKUMK. MaasmaTnyeckas
membpaHa, eé ceolicTBa U GyHKUMU. LiuTonnasma u eé opraHomapl. OgHomembpaHHble opraHouabl
Knetku: IMNC, annapat NonbgxKn, nnsocomsl. [10lyaBTOHOMHbIE OpraHOMAbI KNETKU: MUTOXOHAPUM,
nnactuapbl. MponcxoxKaeHne MUTOXOHAPWUI U naacTmua. Buapl nnactng. HemembpaHHbie opraHoMabl
KNETKNU: pUBOCOMbI, KIETOUHbIN LLEHTP, LLEHTPUOAU, PECHUYKM, KIYTUKN. DYHKLUMM OpraHoONaoB
KNeTKn. BkatoveHuma.

AAPO — perynaTopHbIli LeHTP KneTku. CTpoeHue agpa: aaepHan 060104Ka, Kapyonia3sma, XpOMaTuH,
AOPbILWKO. XpOMOCOMBI.

TpaHCNOpPT BeLLECTB B KAeTKe.
JemoHcTpaunm:

MopTpeThbl: A. JleBeHryK, P. I'yk, T. LLiaHH, M. LLUneigeH, P. Bupxos, XK. YOTcoH, ®. Kpuk, M.
YunkuHc, P. ®panknuH, K. M. bap.

Onarpammbl: «PacnpeaeneHme XMMUYECKUX 31EMEHTOB B HEXMBOW Nnpupoae», «PacnpegeneHue
XMMUYECKUX 3/IEMEHTOB B XKMBOW NpUpoae».

Tabnuubl 1 cxembl: «Mepuogmueckan Tabanua XMMUYECKUX 31eMeHTOBY, « CTPOEHME MOIEKY bl
BOAblI», «BUocMHTE3 Benkar», «CTpoeHne moneKynbl benka», «CTpoeHue pepmeHTa», « HyknenHosble
kucnotbl. JHK», «CTpoeHne monekynbl ATO», « CTpoeHMe 3yKapnoTUYecKomn KneTkm», «CTpoeHue
YKUBOTHOWM KETKN», «CTPOEHNE PACTUTENBbHOMN KNETKN», « CTPOEHNE NPOKAPUOTUYECKOM KNETKNY,
«CTpoeHue agpa KneTkn», «Yrnesoapl», «Jiununabi».

ObopyaoBaHue: CBETOBON MUKPOCKON, 060pya0BaHUeE Aa NpoBeAeHna HabtoaeHnn, smepeHunis,
3KCNEepPMMEHTOB, MUKpOMpenapaTbl PacTUTE/IbHbIX, }KUBOTHbIX U BaKTepuanbHbIX KNETOK.



NabopaTopHble M NpakTUYeckme paboTbi:

NabopaTopHas paboTta N2 1. «M3yyeHne KaTaNUTUUECKON aKTUBHOCTU GEePMEHTOB (Ha Npumepe
aMunaasbl AW KaTanasbl)».

NabopatopHana pabota N2 2. «M3yyeHne CTPOEHUS K/IETOK PacTeHUM, }KUBOTHbIX U BaKkTepuit noa
MWKPOCKOMOM Ha roTOBbIX MUKpOMpenapaTax 1 UxX onmcaHue.

Tema 4. nsHenesateibHOCTb K/IETKU.

ObmeH BelecTs, AN metaboaunsm. Accummnauma (NNacTUYecknii obmeH) n AUMcCMMUNALNA
(sHepreTnueckunit obmeH) — ABe CTOPOHbI €ANHOIO Npouecca metabonnsma. Posb 3aKOHOB
COXPaHEHMA BELLECTB M SHEPTUM B NOHMMAHUKN MeTabonunsma.

Tunbl obmeHa Bew,ecTB: aBTOTPOOHbIN U reTepoTpodHbIN. Ponb depmeHTOB B 06MeHe BeL,ecTs U1
NpeBpaLLEHNN SHEPTUN B KNETKE.

doTocuHTes. CBeTOBan M TemHoBasA ¢asbl poToCcUHTE3A. Peakummn doTocnHTe3a. IPHEKTUBHOCTDL
¢doTocnHTE3a. 3HaveHMe GoTOCMHTESa A1A KU3HU Ha 3emne. BansHue ycnosuin cpegbl Ha
¢doToCHMHTE3 M cNOCO6bI NOBbILEHMWS ero NPOAYKTUBHOCTU Y KY/IbTYPHbIX PacTeHU.

XemocuHTes. XEMOCMHTe3MpyPOLLI,Me 6aKTepVIM. 3HayeHMe XeMOCUHTE3a 4N1A XKU3HU Ha 3emne.

JHepreTUYeCcKUi 0OMeH B KNeTKe. PaclienneHne BEWECTB, BblAE/IEHWUE U AKKYMY/IMPOBAHUE SHEPTUU
B K/IETKE. ITanbl 3HepreTnyeckoro obmeHa. Nnmkonuns. bpoxkeHue u ero suabl. KucnopogHoe
OKMUC/IEHME, UNIN KNETOUYHOE AblxaHne. OkucautenbHoe pocdhopunmposaHmne. IPPeKTUBHOCTb
3HepreTUyeckoro obmeHa.

PeaKuum matpmyHoro cuHtesa. leHeTuyeckaa nHoopmauma n AHK. Peanmsaums reHeTnyeckomn
nHbopMaumnmM B KneTke. FeHeTUYECKNIA KO M ero CBOMCTBA. TPAHCKPUNLMA — MAaTPUYHbIN cuHTe3 PHK.
TpaHcnauma — 6MocnHTes 6enKa. Itanbl TpaHCAALMKU. KogmMpoBaHUe aMUHOKMCAOT. Poab pubocom B
6uocuHTe3e HenkKa.

HekneTtouHble Gopmbl }KMU3HU — BUpPYCbI. UcTopuA OTKpbITMA BUpYcoB (. UN. MBaHOBCKMNA).
OcobeHHOCTN CTPOEHUSA U X KU3HEHHOTO LIMKNA BUPYCOB. bakTepnodarn. bonesHu pacteHun,
YKMBOTHbIX M Ye/10BEKA, Bbl3blBaeMble BUpYcamu. Bupyc ummyHoaedmumTa yenoseka (BUY) —
Bo36yautenb CMNAa. ObpaTHaa TpaHCKpUNUMA, pesepTasa 1 nHTerpasa. lMpodpunaktuka
pacnpocTpaHeHma BUPYCHbIX 3abon1eBaHUN.

JemoHcTpauymm:
MopTpertbi: H. K. Konbuos, 4. N. UBaHoBCcKMi, K. A. Tummnpsses.

Tabnnubl M cxembl: «TuUnbl NUTaHUA», «MeTabonnsm», « MUTOXOHAPUA», K DHEPreTUYECKUit 0bMeH,
«Xnoponnact», «PotocmHTe3d», «CtpoeHne AHK», «CTpoeHne 1 GyHKUMOHNPOBaHME reHa», «CuHTe3
6enka», «feHeTUueckuit Koa», «Bupycbl», «baktepruodarm», « CTpoeHUe U XKU3HEHHbIN LLMKA BMpYCa
CNWAOa, 6akteprodara», «Pennnkayma AHK».

O6opyaoBaHue: mogenun-annankauum «Yasoernune AHK v TpaHcKkpunuma», «buocnHtes 6enka,
«CTpoeHue KneTkmu», moaenb cTpyKTypbl JHK.

Tema 5. PaamHoOXKeHMe U MHAMBMAYANIbHOE Pa3BUTUE OPraHU3IMOB.



KNeTouHbIN UWKA, AN }KU3HEHHDBIN LMK KNeTkn. UHTepdasza n mutos. MNpoueccol, NpoTeKaLme B
nHTepdase. Penamkauma — peakumnsa matpuyHoro cuHtesa [HK. CtpoeHne xpomocom. XpOMOCOMHbIM
Habop — KapnoTun. OMnNaonaHbIA U FanJ0UAHbIA XPOMOCOMHble Habopbl. XpomaTuapl.
UuTonornyeckme oCHOBbI Pa3MHOMXEHUA U UHAMBUAYANbHOIO Pa3BUTUA OPraHU3MOB.

JeneHne Knetkm — MUTO3. Cragum mutosa. Mpoueccbl, nponcxoaaline Ha pasHbiX CTagMAaAX MUTO3a.
Buosornyeckunit cmbic/i MMTO3a.

Mporpammupyemas rubesib KNeTKM — anonTos.

dopMbl pasMHOXKeEHMA OpraHM3MoB: Becrnonoe 1 nososoe. Buapl 6ecnonoro pasmHoXKeHus:
AeNneHune HafBoe, NOYKOBaHWE 04HO- M MHOIOKAETOUYHbIX, CnopoobpasoBaHme, BereTaTuBHoe
pa3MHoXeHne. IcKyccTBeHHOE KIOHMPOBaHME OPraHM3MOB, ero 3HauyeHue 419 cenexkuun.

MonoBOE pa3smMHOMKEHME, ero oTIMumna ot 6ecrnonoro.

Meios. Ctagnn meiosa. Mpoueccsl, Nponcxoaaline Ha cTaausax merosa. lNosegeHne XpomMmocom B
mMeliose. KpoccmHrosep. BMONOrMYECKNn CMbICA M 3HaYeHne meiosa.

FameToreHes — npouecc 06pasoBaHMA NONOBbIX KIETOK Y }KUBOTHbIX. [10/10Bble KeNe3bl: CEMEHHUKM
M AMYHUKKU. OB6pasoBaHMe 1 Pa3BUTME NONOBbIX KAETOK — rameT (cnepmaTtosouns, anuekneTka) —
cnepmaroreHes 1 oBoreHes. OCO6eHHOCTU CTPOEHMUA ANLLEKNETOK U CNepMaTo30UA0B.
OnnogoTtBopeHue. MapTeHoreHes.

NHamnBmayanbHoe pas3suTmne (OHToreHes). IMbpUMoHanbHOE pa3sBuTme (ambpuoreHes). ITansbl
3MBPMOHANLHOTO Pa3BUTUA Y MO3BOHOYHbIX }KUBOTHbIX: Apob6aeHue, racTpynaLmsa, opraHoreHes.
MocTambpuoHanbHoe passutre. TUnbl NOCTIMBPUOHANBHOTO Pa3BUTUA: NPAMOE, Henpamoe
(nMumHouHoe). BanaHUe cpeabl Ha pa3BuTMe opraHn3mos, GpaKkTopbl, CNOCO6HbIe BbI3blBaTh
BPOXXAEHHbIE YypOaCTBa.

PocT 1 pasBuTHe pacTeHMin. OHTOreHes LBETKOBOIO PACTEHUSA: CTPOEHNE CEMEHU, CTaAUM Pa3BUTUA.
JemoHcTpauuu:

Tabanubl 1 cxembl: « POPMbl Pa3MHOMKEHMA OPraHM3MoBY, «[JBOMHOE ONN0A40TBOPEHME Y LIBETKOBbIX
pacTeHUn», «BereTaTUBHOE Pa3MHOXKeHUe pacTeHuin», «leneHne KnetTkm baktepuiin, «CTpoeHue
NONOBbIX KNETOKY», «CTpoeHMne XpOMOCOMbI», «KneTouHbi umnkn», «Penankauma AHK», « Mntos»,
«MeWo3sy, «lpsamoe 1 Henpsimoe pasBuTUEe», «[ameToreHes y MIEKOMUTAIOLWMX U YENOBEKAY,
«OCHOBHbIE CTaANM OHTOreHe3a».

O6opyaoBaHMe: MUKPOCKOM, MUKponpenapaTbl «CnepmaTo30Mabl MIEKOMUTaIOWEro», « ANLLeKNeTKa
MAeKonuTaowero», «KapMoKMHES B KNETKaX KOpeLLKa yKa», MarHUTHasA MoAe b-annanmKaumsa
«[eneHune Knetkm», mogenb AHK, mogens metadasHoM XpOMOCOMbI.

NabopaTopHble U NpakTUYeckme paboTbi:

NabopaTopHas paboTa Ne 3. «HaboaeHne MUTO3a B KNeTKax KOHYMKA KOPELLKa IyKa Ha roToBbIX
MUKponpenapaTax».

NabopatopHana pabota N2 4. «M3yyeHne cTpoeHMs NONOBbLIX KJIETOK Ha roTOBbIX MUKpoNpenapaTax».

Tema 6. HacheactBeHHOCTb M UISMEHYNBOCTb OPraHMU3MOB.



MpeameT 1 3a4a4U reHeTUKK. icTopua pa3BuTUA reHeTUKU. Ponb LUMTONOMMN U SMBPUONOTUN B
CTaHOB/IEHUU FeHETUKN. BKNaa pOCCUMCKUX M 3apyBexkHbIX YUEHbIX B Pa3BUTUE reHeTUKKU. MeToabl
reHeTUKM (rmbpunaonorMyecknin, LMTOreHeTUYECKUN, MONEKYNAPHO-TeHeTMYecKnin). OCHOBHbIe
reHeTMyecKkue NoHATUA. FleHeTUYecKas CUMBO/IMKA, UCMOJIb3yeMas B CXeMaXx CKpeLLMBaHUiA.

3aKOHOMEpPHOCTM Hac/eA0BaHWA NPU3HAKOB, ycTaHOBeHHble . MeHaenem. MoHormbpuaHoe
CKpelumBaHue. 3aKoH eanHoobpasna rmbpunaos Nepsoro NoKoieHns. Npasmao AOMUHMPOBAHMA.
3aKOoH paclienneHns NnpusHakos. MMNoTesa YNCTOTbI rameT. MonHoe U HenoaHoe AOMUHUPOBaHME.

AnrnbpugHoe ckpelwmBaHme. 3aKOH HE3aBMCMMOTO Hac/e40BaHUA NPM3HaKoB. LiuToreHeTMyeckme
OCHOBbI AUrMBPUAHOrO CKpeWmnBaHuA. AHann3MpyloLLee cKpelmeaHue. Micnoib3osaHue
aHA/IM3NPYIOLLLETO CKPELLMBaHNA AN ONpeae/IeHUs reHoTuna ocobu.

CuenneHHoe HacnegoBaHWe NPU3HAKOB. PaboTta T. MopraHa no cuenneHHomy HacnegoBaHUKO reHoB.
HapyweHue cuensieHna reHoB B pe3yabTaTe KPOCCUHIroBepa.

XpomocomHasa Teopua HacneacTBeHHOCTU. [eHeTMYecKme KapThbl.

leHeTMKa nona. XpomMoCOMHOe onpegeneHune noaa. Aytocombl 1 NOSIOBbIE XPOMOCOMbI.
fomorameTHble U reTeporameTHble OpraHM3ambl. HacnegosaHme NpU3HAKOB, CLENIEHHbIX C MONOM.

N3meHYnBOCTb. BUabl U3MEHYNBOCTU: HEHAcNeACTBEHHAA N HacneacTBeHHan. Ponb cpeabl B
HeHacnenCTBEHHON N3MEHUYMBOCTU. XapaKTePUCTMKA MOANDUKALMOHHON N3MEHUNBOCTU.
BapuaLuMoHHbIM pag, v BapuauMoHHasa Kpmeaa. Hopma peakumm npmsHaka. KonmyectseHHble U
KauyeCTBEHHble NPU3HAKKN U UX HOPMA peakuumn. CBoncTBa MOANDUKALNOHHON U3MEHUMBOCTU.

HacnepncreeHHas, UAM reHOTUNMYECKas, U3MEHUYMBOCTb. KOMBUHATMBHAA N3MeHYMBOCTb. Meinos 1
Nno/sI0BOM NpoLecc — 0OCHOBa KOMBUHATUBHOW M3MEHYMBOCTU. MyTaLuMOHHasA U3MEHUYMBOCTb.
Knaccndukaumsa mytaumii: reHHble, XPOMOCOMHbIE, FTeHOMHble. YacToTa U NPUYNHBI MyTaL Ui,
MyTareHHble ¢paKTopbl. 3aKOH FTOMOIOTMYECKMX PALOB B HAaCAeACTBEHHON n3meH4mBocTu H. U.
Basunosa.

BHeﬂ,ﬂ,epHaﬂ HacneaCcTBeHHOCTb U USMEHYUBOCTD.

l'eHeTuKa yenoseka. Kapnotun yenoseka. OCHOBHblE METOAbI FEHETUKM YE/I0BEKA: FreHeaIorMyeckui,
6113Hel0BbIN, LUTOreHETUYECKUI, BUOXMMUYECKMNIA, MONERYNSIPHO-TeHeTUYecKkmii. CoBpemeHHoe
onpeaeneHune reHoTMna: NOJAHOreHOMHOE CEeKBEeHUpPOBaHNE, FTeHOTUMMPOBaHUE, B TOM YUCAEe C
nomouybto MLLP-aHanm3a. HacneactseHHble 3ab6oseBaHMA YeNOBEKA: FreHHble 6one3HU, 60n1e3HU ¢
HacneACTBEHHOW NPeApacnoNOXKeHHOCTbIO, XPOMOCOMHble 6one3Hn. ComaTnyeckme u
reHepaTuBHble myTauuun. CTBO0BbIE KAETKWU. MPpUHLMNbI 340p0BOro 06pasa ¥U3HN, AMarHOCTUKMK,
NPodUNaKTUKA U IeYeHUn reHeTudeckux bonesHei. MeamnKo-reHeTUYeCKoe KOHCY/IbTUPOBaHME.
3HayeHne MeANLMHCKOM reHeTUKN B NpeAoTBPaLLeHNN U 1eYeHUM reHeTuyeckux 3abonesaHuii
yesoBeka.

JemoHcTpaumu:

MopTpetbl: . Menagenb, T. Moprah, I'. ge ®pus, C. C. YetBepukos, H. B. Tumodees-Pecosckuin, H. U.
Basunos.

Tabauubl 1 cxembl: « MoHOrMBPUAHOE CKPELLMBAHMNE U €ro LMToreHeTUYecKkas OCHoBa», «3aKoH
pacuenieHna u ero LUToreHeTMYecKasa 0CHOBa», «3aKOH YUCTOTbI rameT», «JurnbpuaHoe



CKpewmBaHue», «LlMTonormyeckme 0CHoBbl AUIMOPUAHOrO CKpeLwmBaHma», « Meinosy,
«B3aumogeiicTemne annenbHbIX reHoB», «[eHeTUYecKMe KapTbl PaCTEHUI, XMBOTHbIX 1 Ye10BEKa»,
«leHeTMKa nona», «3aKOHOMEPHOCTN HacNe0BaHMA, CLENIEHHOrO € NoaoM», «KapnoTtunsl
YeoBEeKa U KMBOTHbIX», «BMabl U3MEHUMBOCTMY», « MoaNPUKALMOHHAA U3MEHUYMBOCTLY,
«HacnenoBaHue pesyc-paktopa», «FeHeTuKa rpynn Kposm», « MyTaumoHHasa U3MEHYMBOCTbY.

ObopyaoBaHue: mogenu-anniankaumm « MoHormbpuaHoe ckpelmBaHue», «HenonHoe
OOMUHMpPOBaHUe», « AnrnbpmnaHoe ckpelmsarHme», «fNepekpect XpoMOCoM», MUKPOCKON U
MUKponpenapat «[po3oduna» (Hopma, MyTaunm GopmMbl KpblbeB U OKPACKK Tena), repbapuii
«lopox noceBHOM».

NabopaTopHble 1 NpakTUYeckme paboTbi:

NabopaTopHas pabota N2 5. «M3yyeHune pesynbTaToB MOHOTMBPUAHOIO U AUTMBPULHOTO
CKpeLLMBaHMA y Apo30dnbl Ha FOTOBbLIX MUKpPOMpPenapaTax».

NabopaTopHas pabota N2 6. «M3yyeHne MoaMPUKALMOHHOM M3MEHUYUBOCTH, MOCTPOEHNE
BapMaLMOHHOro PAAa Y BapMaLMOHHON KPUBOM Y.

NabopaTtopHas pabota Ne 7. «AHanns myTaumii y 4po3oduiibl Ha rOTOBbIX MUKpONpenapaTax».
MpakTnyeckasa pabota N2 2. «CocTaBsieHUe 1 aHaAN3 POAOC/IOBHbIX YE/IOBEKA».
Tema 7. Cenekums opraHnamoB. OCHOBbI BUOTEXHONOTMU.

CeneKkuma Kak HayKa u npoLecc. 3apoXKaeHue cenekunm n gomectmkauma. Yuedme H. U. Basmunosa o
LeHTPax MPOUCXOKAEHNA N MHOrO06pasua KybTypHbIX pacTeHUi. LleHTpbl npoucxoxaeHusa
OOMaLLHMX XMBOTHbIX. COpT, NopoAa, WTamm.

CoBpeMeHHble MeToAbl cenekumm. MaccoBblit U MHAMBUAYA/IbHbIA OTOOPbI B CENEKLUN PACTEHUN U
MBOTHbIX. OLEHKA 3KcTepbepa. BM3KOPOACTBEHHOE CKpewmBaHe — MHBPUANHT. Y1CTan NUHUA,
CKpelmBaHMe YNCTbIX IMHWUIA. eTepo3uc, nnm rubpugHasa cuna. HepoacTeeHHoe ckpelwmBaHme —
ayTopuaunHr. OTaanéHHana rmbpuamsauma n eé ycnexu. MCKycCTBEHHbIN MmyTareHes 1 nosiyyeHue
nNoAnNAonAo8. LLoCTUKEHUA CeNeKLUMMN PACTEHNIA, }KUBOTHbIX U MUKPOOPTraHM3MOB.

BuoTexHonorus Kak oTpacab Npoun3BoAcTBa. eHHas UHKeHepuA. ITanbl CO34aHUA PEKOMOUMHAHTHOWN
JOHK v TpaHcreHHbIX opraHn3moB. KneTouHasa nHxkeHepua. KnetoyHble KynbTypbl. MUKpPOKAOHaNbHOe
pa3sMHOeHWe pacTeHnin. KnoHMpoBaHWe BbICOKOMPOAYKTUBHbIX CE/IbCKOXO03AUCTBEHHbIX
OpraHM3MoB. JKosiorMyeckune n aTnyeckune npobaemol. TMO — reHeTUYeCKM MoOAUPULMPOBaAHHbIE
OpraHuU3mbl.

JemoHcTpaunu:
MopTpeTbl: H. U. BaBunos, U. B. MunuypuH, I'. [. KapneueHko, M. ®. MBaHOB.

Tabanubl M cxembl: KapTa «LLeHTpbl NPOUCXOXKAEHUS U MHOFOO6pPasunsa KybTYPHbIX PAaCTEHUNY,
«Mopoabl 4OMALIHUX }KUBOTHbIX», «COpTa KyNbTYpPHbIX pacTeHnn», «OTaanéHHasa rubpmuamnsauns»,
«PaboTbl akagemuka M. @. UBaHoBa», «[Moannnonaua», «O6bEKTbI BUOTEXHONOTNNY», « KNEeTOUYHbIEe
KYNbTYPbl N KNOHMPOBaHUE», «KOHCTPYMpPOBaHME N NEPEHOC reHOB, XPOMOCOMY.

Ob6opyaoBaHMe: MyNsXKU NN0A0B U KOPHENNOA0B AUKUX GOPM U KY/IbTYPHbIX COPTOB PacTEHUN,
repbapuit «CenbCKoXo3ANCTBEHHbIE PAaCTEHUAY.



NabopaTopHble M NpakTUYeckme paboTbi:

IKcKypcua « OCHOBHbIE METOZbI U ALOCTUMNKEHNA CENEKLMN PACTEHUIM N KUBOTHbIX (HA CENEKLNOHHYIO
CTaHLMIO, NNEMEHHYIO depMy, COPTOUCMbITATENbHDLIN Y4aCTOK, B TEMIMYHOE XO3ANCTBO,
nabopaTopuio arpoyHUBepcUTETa UAM HAYYHOTO LEHTPaA)».

11 KNACC

Tema 1. 3BoNtoUMOHHAA Buonorus.

MpeAnocbiNKM BOSHUKHOBEHWUS 3BOIIOLMOHHON TEOPMU. DBOOLMOHHAA TEOPUS U € MeCTOo B
6uonormn. BavaHue aBoNOLMOHHON TEOPUM HA PAa3BUTUE BMONOTMM U APYIUX HAYK.

CeugetenncTsa 3BostouMuU. MNaneoHToNOrMYecKue: Nocnen0BaTe/IbHOCTb NOABAEHUS BUAOB B
naseoHTONIOrMYecKon netTonncu, nepexoaHole dopmol. broreorpapmueckmne: cxoacTso U pasnmume
dayH 1 d1op MaTepPMKOB U OCTPOBOB.

3M6pmonormqecr<me: cXoAacTBa U pasnnymAa 3M6pMOHOB pasHbIX BUA0B NO3BOHOYHbIX. CpaBHUTENbHO-
aHaTOMMYECKME: TOMOIOTMYHbIE, aHANI0TMYHbIE, PYAUMEHTapPHbIe OpraHbl, ataBmambl. MonekyaapHo-
bMoxnmmyeckue: CXo4CcTBO MEXaHMU3MOB HacneaCTBEHHOCTU U OCHOBHbIX meTabomyeckmnx I'IyTEﬁ Yy
BCeX OpraHN3mos.

dsontounoHHada Teopua Y. JapsuHa. [peanocbi/ikM BO3HUKHOBEHWA AapBUHM3MA. [BUKyLWMe CUbl
3BOAIOLMM BUAOB NO [JapBUHY (M36bITOMHOE Pa3sMHOXKEHME NPU OFPaHUYEHHOCTU PecypcoB,
HeonpeaenéHHasa M3MeHYMBOCTb, bopbba 3a cyL,ecTBOBAHNE, ECTECTBEHHDIV OTOOP).

CuHTeTMYecKas Teopua asonoumm (CTI) n eé OCHOBHbIE NONOXKEHUS.
Mukpossoatouusa. NMonynauna Kak eAnHULA BUAA U 3BOIOLUN.

Aswxkylme cunbl (pakTopbl) aBoNOUMM BUAOB B NpUpoge. MyTauMOHHbIN npouecc u
KOMBWHaTMBHasA U3MeHUYMBOCTb. MONyAALMOHHbIE BOHbI U Apeiid reHoB. M3onauma n murpayus.

EcTecTBeHHbIN 0THOP — Hanpasasaowmin dakTop asonoumn. Popmbl ectecTBeHHOro oTbopa.

Mpurcnocob1eHHOCTb OPraHM3MOB KaK pesy/ibTaT 3BoJitoLmMu. Mpumepbl npucnocobneHmnii y
opraHunsmoB. ApoMopdo3bl U naMOoaAaNTaLmm.

Bua u sBugoobpasosaHue. Kputepumn enaa. OcHoBHble Gopmbl BUA006pa3oBaHuA: reorpaduyeckoe,
aKosIornyecKoe.

Makpossontoums. Dopmbl 3BOMIOLUN: UTETUYECKAA, ANBEPreHTHAA, KOHBEPreHTHas,
napannenbHas. HeobpaTUMOCTb 3BONIOLMM.

MponcxoxKaeHne oT HecnewnaannMpoBaHHbIX NpeaKoBs. MNporpeccmpytowan cneunanmsauma.
ApantmBHaA paguauus.

JemoHcTpauumu:



MopTpeTbl: K. iInHHen, XK. b. lamapk, Y. JapsuH, B. O. Kosanesckuit, K. M. bap, 3. l'ekkenb, .
Mtionnep, A. H. CeBepuoB.

Tabnunupl 1 cxembl: «PazBUTUE OpraHUYECKOro Mmnpa Ha 3eme, «3apoablluv NO3BOHOYHbIX
YKMBOTHbIX», «ApxeonTepuKe», «Popmbl 60pbbbl 3a cywecTBOBaHUEY, «ECTeCTBEHHbIN OTHOPY,
«MHoroobpasue coptoB pacteHuii», « MHoroobpasune nopos, *KMBOTHbIX», «[lonynauum»,
«MyTaunoHHan N3MeHYMBOCTLY, «Apomopdosbl», «MamMoagantauumy, «ObLian gereHepauuma»,
«[BUKYyLLME CUNbI 3BONOLMUY, «KapTa-cxema mapuwpyTa nyTewectsus Y. JapsuHa», «bopbba 3a
cywecrtBoBaHue», «MpucnocobseHHOCTb opraHn3moB», «eorpaduyeckoe BuaoobpasoBaHme»,
«3KoNornyeckoe BM006pasoBaHmNE».

Ob6opyaoBaHMe: KONNEKUMA HAaCEKOMbIX C Pa3/IMYHbIMU TUMAMM OKPACKM, Habop NA040B U CEMSAH,
Konnekuma «Mpumepbl 3alLUTHBIX MPUCNOCOBACHUI Y MUBOTHbLIX», MoAeNnb « OCHOBHble
Hanpas/aieHnn 3soatoLUUn», 06bEMHaA moaesb «CTPOeHNe roI0BHOMO MO3ra NO3BOHOYHbIXY.

Buoreorpadpuyeckan Kapta munpa, Konnekuma «Popmbl COXPaHHOCTM MCKOMAEMbIX XUBOTHbIX U
pacTeHuIt», MoAeNb annavKauma «MepekpecT XxpOMOCoOM», BNaXKHble NpenapaTbl «Passutune
Hacekomoro», «PasBuTue NATYLWKWY», MUKponpenapart «Jpo3oduna» (Hopma, myTaumnm Gopmbl
KPbI/IbEB U OKPaCKK Tena).

NabopaTopHble U NpaKkTUYeckme paboToi:
NabopaTopHas pabota N2 1. «CpaBHeHWe BUAOB N0 MOPHOOrMYECKOMY KPUTEPULO».

NabopaTopHas paboTa N2 2. «OnucaHvne NpucnocobNeHHOCTU OpraHn3ma U eé OTHOCUTENbHOTO
XapaKTtepan.

Tema 2. BO3HMKHOBEHME U pa3BuTne XN3HU Ha 3emne.

[JoHayyHble NpeacTaBNEHNA O 3aPOKLEHUN KU3HU. HayyHble rMnoTe3bl BOSHUKHOBEHUSA KU3HU HA
3emne: abnoreHes 1 naHcnepmus. XuMmnyeckan 3soatoLma. ABMOreHHbI CUHTE3 OpraHMYeCcKmX
BELLECTB U3 HEOPFraHUYECKUX. IKCNEPUMEHTANIbHOE NOATBEPHKAEHNE XUMNYECKOW 3BONIOLMM.
HauanbHble aTanbl 6uonormnyeckom asontoumn. N’mnoresa PHK-mupa. PopmmnposaHne membpaHHbIX
CTPYKTYP M BOSHUKHOBEHWE NPOTOKNETKU. [epBble KNeTKU U ux 3sontouna. PopmmnpoBaHme
OCHOBHbIX FPYMM }XMBbIX OPraHN3MOB.

Pa3suTMe KM3HU Ha 3emsie No 3pam 1 nepuodam. Katapxeir. Apxeinckas u NnpoTepo3oiicKas 3pbl.
Maneo30oMcKas apa 1 eé nepuoapl: KEMBPUINCKUIA, OPAOBUKCKNIA, CUNYPUNCKNI, EBOHCKUN,
KaMeHHOYrOJ/ibHbI1, MePMCKUIA.

Me3030M1cKas 3pa U e€ nepuoabl: TPMACOBbLIN, OPCKUIN, MEIOBOMN.
KanHo30McKan apa 1 eé nepnospl: NaneoreHoBbln, HEOreHOBbIM, aHTPOMNOreHOBbIN.

XapaKTepucTuKa KnmmaTta U recnormiecknx npoueccos. OCHOBHbIE 3Tanbl 3BOAOLMU PACTUTENBHOTO
N }KMBOTHOIO MMpa. Apomopdo3bl Y PacCTEHUN U XKMBOTHbIX. [oABAEHME, pacyBET U BbIMUPAHUE
rPYnn }KMBbIX OPraHM3MOB.

Cucrema OpraHMN4YeCcKoro mmpa Kak oTpakeHume 3BoIloLLnn. OCHOBHble CUCTEMATMYECKUE rpynnol
OpraHM3mos.



DBOIIOLUMA YENOBEKA. AHTpONoOAOrnA Kak Hayka. Pa3sutume I'Ipe,D,CTaB!'IEHMﬁ O NPOUCXOXAEHUN
yenoseka. MeToabl U3yvyeHua aHTponoreHesa. CxoAcTBa M Pa3NnUnA YeNoBEKA N XMMUBOTHbIX.
CuctemaTtmyeckoe NONOXKeHMe YenoBeKa.

Aswxkylme cunbl (PakTopbl) aHTponoreHesa. HacnencTBeHHanA M3MEHUYMBOCTb U CTECTBEHHDIA
oT60p. ObLecTBEHHDbIN 06pa3 *KU3HU, U3TOTOBAEHUE OPYANM TPyAa, MbILUJIEHUE, PeYb.

OCHOBHble CTaMM 1 BETBM 3BOIOLMM YENOBEKA: aBCTPANONUTEKN, Yenosek ymenbiin, Yenosek
npamoxoaAwmii, HenoBek HeaHOepTaNbCKUI, YenoBek pa3ymMHbIi. HaxoAKM MCKOMaeMbiX OCTaTKOB,
BPEMSA CyLLEeCTBOBaHMSA, 061acTb pacnpocTpaHeHnn, 06bEM roNlOBHOrO Mo3ra, 06pas *KU3HK, opyams.

Yenoseveckune pacbl. OCHOBHble 60/bLINE packl: eBponeonaHan (eBpasuniickasn), Herpo-
aBcTpanoungHan (3KBaTopuanbHan), MOHrononaHasa (asmaTcko-amepuKaHcKas). YepTbl
NpPUCNocob1eHHOCTM NpeacTaBuTeIel Ye0BEYECKMX PacC K YC/I0BUAM CYyLLECTBOBaHMA. EAMHCTBO
yesnoBeyeckux pac. KpuTuka pacusma.

JemoHcTpaunu:
MoptpeTtbl: ®. Peau, /1. Mactep, A. . OnapuH, C. Munnep, I. KOpu, Y. JapsBuH.

Tabnunubl n cxembl: «Bo3HMKHOBeHME CONHEUYHOM cuCTeMbI», «Pa3BuTe OpraHNMYecKkoro mmpay,
«PactuTtenbHan knetka», « XMBoTHana Knetka», «MpokapuoTnyeckas Knetka», «CoepemeHHas
cMCTema opraHMYeckoro mupa», «CpaBHeHMe aHaTOMUYECKUX YepT CTPOEHMA YeoBeKa U
yenoBekoobpasHbix 06e3bsAH», « OCHOBHbIE MeCcTa NasIeOHTONOMMYECKUX HAXOLOK NPeaKoB
COBPEMEHHOro YenoBeKay, «lpesHeilumne noan», «pesHue ntogn», «Mepsble COBPEMEHHbIE
noany, «Yenosedyeckune pachbi».

Ob6opyaoBaHue: mynsxu «MpoucxorkaeHme yenoseka» (6HOCTbl aBCTPANONUTEKA, MUTEKAHTPONA,
HeaHZepTanbla, KPOMaHbOHLLA), CIEMKU UAN M30OPaXKEHUA KAMEHHbIX OPYAUY NepBoObITHOIO
yenoBeKa (KamHU-yonnepsbl, pybuna, ckpebna), reoxpoHonormyeckas Tabanua, Konnekuma «Popmbl
COXPaHHOCTUN MCKOMAEMbIX KMBOTHbIX U PacTEHMIN»,

NabopaTtopHble U NpakTU4ecKkne paboTbl:

MpakTuyeckas pabota Ne 1. «M3yyeHMe nckonaemblx OCTAaTKOB PAaCTEHUI U HKUBOTHbIX B
KONNEeKUMAX».

IKCKypCHA «IBONIOLMA OPraHMYECKOro Mupa Ha 3emse» (B eCTeCTBEHHO-HaYy4YHbIN UK
KpaeBea4yeckuii mysen).

Tema 3. OpraHM3mbl M OKpYKatoLana cpeaa.

DKONOrMA Kak HayKa. 3agaun n pasgenbl akonornm. MeTtogbl 3KONOrNMYECKUX MCCﬂeAOBaHMVI.
JKo/IorMyeckoe MMpPOBO33peHme COBPEMEHHOIO YeioBeKa.

CDEAbI obuTaHus OpraHM3moB: BOAHaA, Ha3eMHO-BO34yLWHaA, NOYBEHHAA, BHYTPUOPraHM3MEHHAaA.

3Konormyeckme dakTopbl. Knaccuopukaums akonornyeckmx GakTopos: abuotTuyeckme, bUoTUYECKMe u
aHTponoreHHble. [lecTBMe 3KON0rMYecKMUX GaKTOPOB Ha OpraHM3MbI.

AbunoTnyeckune dakTopbl: CBET, TeMnepaTypa, BAaxKHocTb. PoTonepmnoansm. MpucnocobneHus
OpPraHM3MOB K AENCTBUIO abMOTUYECKMX GaKTOPOB. Brosornyeckne putmel.



BuoTtuueckune dpaktopbl. Buabl 6UOTUYECKMX B3aUMOAENCTBUIA: KOHKYPEHLNA, XMLLHNYECTBO,
cuMb103 1 ero popmsl. MNapasnTuam, Koonepawuma, MyTyanm3am, KOMMEHCanM3m (KBapTUPaHCTBO,
HaxnebHMYecTBO). AMEHCANN3M, HEUTPANN3M. 3HaYeHMe BUOTUYECKUX B3aMMOLENCTBUIA ANA
CYLLLEeCTBOBAHMWA OPraHM3MOoB B NPUPOAHbIX coobLiecTBax.

3KoNornyecKkne xapakTepucTmkmn nonynaumm. OCHOBHble NOKasaTenn NONyAALUN: YNCEHHOCTD,
NAOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTPaumA. IMHaM1UKa YNCNEHHOCTU NONYAALMK U
eé perynauma.

JemoHcTpaunm:
MopTpetbl: A. TymbonbaT, K. ®. Pynbe, 3. FeKkenb.

Tabanubl U cxembl: KapTa «lMpupogHble 30HbI 3eMan», «Cpeabl 06UTaHWUA OPraHN3MOBY,
«®oTonepmoamsm», «Monynaumm», «3akoOHOMEPHOCTM POCTa YNCTEHHOCTU NONYAALUU MHDY30PUK-
Tydenokn», «Muwesblie Lenu».

NabopaTopHble U NpakTUYeckme paboTbi:

JNabopaTtopHas pabota Ne 3. «Mopdonormyeckne ocobeHHOCTU pacTeHUI U3 pasHbIX MecT
obutaHua».

NabopatopHana paboTta N2 4. «BanaHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB KoJieycar.
MpakTnyeckasa pabota No 2. «[MoacyYET NAOTHOCTM NONYAAUNIA PA3HbIX BUAOB PACTEHUINY.
Tema 4. CoobuiecTBa U 3KONOTMYECKME CUCTEMBI.

CoobLectso opraHnM3moB — 6moLeHo3. CTpyKTypbl B1oLLeH03a: BMA0BasA, NPOCTPaHCTBEHHas,
Tpoduyeckas (nuwiesasn). Buabl-gomuHaHTbl. CBA3U B BMoLLEHO3E.

JKonormyeckme cuctemol (aKocucTembl). MoHATHE 06 3KoCKUCTeMe M BroreoLeHose.
®YHKUMOHANbHbIE KOMMOHEHTbI 3KOCUCTEMBI: MPOAYLEHTbI, KOHCYMEHTbI, peayLeHTbl. KpyroBopoT
BELLECTB M NOTOK 3HEpPrMm B skocucteme. Tpoduueckme (nuiiesblie) ypoBHU 3KocUcTeMbI. MnLLeBble
uenu u cetu. OCHOBHbIe NOKa3aTeN M IKOCUCTEMbI: BoMacca, NPOAYKLMA. DKONOTMYecKue
nMpamuabl: NPOAYKLUMM, YNCAEHHOCTH, Bomacchl. CBOMCTBA 3KOCMCTEM: YCTOMUYMBOCTD,
camoperynsuus, passutme. Cykueccus.

ﬂpl/lpO,El,Hble 9KOCUCTEMbBI. DKOCUCTEMBI 03ép n pek. dKocmucTema XBOMHOIo UK LWNPOKOTNCTBEHHOTO
neca.

AHTpONoOreHHble 3KocUcTeMbl. Arpoakocuctemsl. Ypboakocuctemsl. Buonormyeckoe u
X03ANCTBEHHOE 3HaYeHME arpo3KoCUCTEM M YpBO3KoCUCTEM.

BropasHoobpasme Kak paKkTop ycTonumnsocTi akocmuctem. CoxpaHeHne BMONOrMYECKOro
pa3sHoob6pasua Ha 3emne.

YueHue B. U. BepHaackoro o 6uocdepe. paHuULbl, COCTaB U CTPYKTypa brnocdepsbl. nsoe BeLecTBo
n ero ¢pyHKummM. OcobeHHOCTU Brocdepbl Kak rNobanbHOM aKOCUCTEMDI. [IMHAMMYECKOe paBHOBECUKE
n obpaTHana cBA3b B bMocoepe.

KpyroBopoTbl BelecTs U BMOreoXmMmmYecKme LMK/bl 3SN1eMeHTOB (yrneposaa, a3oTa). 30HaNbHOCTb
6uocoepbl. OCHOBHbIE BUOMbI CYLLN.



YenoseyecTBo B buocdhepe 3eman. AHTPONOreHHble n3meHeHUs B buocdepe. NobanbHble
3Kosornyeckune npobaemol.

CocyuiectsoBaHMe Npupoabl 1 Yenoseyectsa. CoxpaHeHne 6MopasHooBpasmA Kak OCHOBa
ycToiumsocTn 6uocdepbl. OCHOBA pPaLMOHANbHOIO YNPaBAEHUA NPUPOAHBIMU pecypcamm 1 ux
ncnonb3osaHme. [locTuskeHnsa 6UO0rMN U OXpaHa NPUPOAbI.

JemoHcTpaunu:
MopTpeTbl: A. XK. TeHcau, B. H. Cykaués, B. . BepHaackuii.

Tabnumupl 1 cxembl: «Muwesble Lenn», «brUoueHos: coctas 1 CTpyKTypa», «MpupogHble
coobuectBay, «Llenn nutaHMA», «IKonormyeckaa nupamuga», «bnochepa n yenosek»,
«IKOCMCTEMA LLUMPOKOJIMCTBEHHOIO 1eca», «IKoCUCTeMa XBOMHOIo neca», «bnoueHo3 Bogoéma,
«ArpoueHosy, «[pumepHble aHTPOMNOreHHble BO34ENCTBUA HA NPUPOAY», «BaKHeNLwmne NCTOYHNKK
3arpA3HEeHns Bo3ayxa M rPyHTOBbIX BoA», «[ToyBa — BarKHelLWan cocTaBasAwowasn buocdepbi»,
«®aKkTopbl Aerpagaumm nous», «MapHUKOBbLIN 3 deKT», «PaKTOpbl PaSANOaKTUBHOIO 3arpPA3HEHUA
buocoepbi», «Obwas cTpyKTypa bnochepbi», «PacnpocTpaHeHue Xun3Hn B buochepe», «O30HOBbLIN
3KpaH buocoepbi», «KpyrosopoT yraeposa 8 6uocdepe», «KpyroBopoT a3oTa B npupoae».

O6opyaoBaHMe: moaenb-annanMKkaumna « TunudHble 6uoLeHo3bI», repbapuii «PacTutenbHble
coobuiectBa», KoNNeKUMnN «broueHos», «Bpeantenm BaxHeNLLNX CENbCKOXO3ANCTBEHHbIX KY/bTypY,
repbapun U KONNEKLMU PACTEHUI U KUBOTHbBIX, MPUHAANEKALLME K PAa3HbIM 3KOJIOTMYECKUM rpynnam
ogHoro BuAaa, KpacHasa KHura Poccuiickon eaepaumnn, nsobpaxkeHus oxpaHAeMblX BUAOB PacTeHMM
N XUBOTHbIX.



MNAAHUPYEMBbIE PE3Y/1IbTATbl OCBOEHWA MPOTPAMMbI MO BUO/10TUN HA BA3OBOM YPOBHE
CPEAHEIO OBLLEFO OBPA3OBAHUA

CornacHo ®IroC COO, yctaHaBAMBatloTCcA TpeboBaHMA K pe3y/ibTaTaM 0CBOEHMA 0byyatoLmMmMmmncs
nporpamm cpegHero obuiero o6pasoBaHMA: IMYHOCTHLIM, MeTanpeaMeTHbIM U NPeaAMETHbIM.

JIMYHOCTHBIE PE3Y/IbTATbI

B CTpyKTYype NIMYHOCTHbIX Pe3yNbTaTOB OCBOEHUA NpeamMeTa «brnonorma» BblaeneHbl cneayowme
COCTaBAAOLWNE: OCO3HAHNE 0OYYAOLMMUCA POCCUNCKON FParKAaHCKOM MAEHTUYHOCTU — FOTOBHOCTMU
K CaMOpPa3BUTMIO, CAMOCTOATEIbHOCTU U CAaMOONPEAENIeHUIO, HaInuMe MOTUBALMM K 0ByYEeHUIO
6uonorun, ueneHanpasaeHHOE Pa3BUTUE BHYTPEHHUX YOexKaeHMIA IMYHOCTU Ha OCHOBE K/H0YEBbIX
LEeHHOCTEN N NCTOPUYECKUX TPAAULMIA Pa3BUTUA BUONOTMYECKOro 3HaHMA, FOTOBHOCTb U
CNOCoBHOCTb 0byyYatoLWMXCA PYKOBOACTBOBATLCA B CBOEM AE€ATENbHOCTM LLEHHOCTHO-CMbIC/I0BbIMMU
YyCTaHOBKaMM, NPUCYLLUMKN cUcTemMe BUoNormyeckoro obpasoBaHms, HaaMumMe 3KOI0rMYECKoro
NpPaBOCO3HaHMA, CNOCOBHOCTU CTaBUTb LLEIN N CTPOWUTb KMU3HEHHbIE NAAHbI.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHMA NpeameTa «buonorna» A4oCcTMraloTca B eAUHCTBE yYebHoMl n
BOCMUTATENIbHOM A,eATE/IbHOCTU B COOTBETCTBMM C TPALULMOHHBIMU POCCUIACKMMM
COLMOKYNbTYPHbIMU, NCTOPUYECKMMM N AYXOBHO-HPABCTBEHHbLIMM LLEHHOCTAMMW, NPUHATBIMA B
obLecTse NpaBMaaMmn U HOPMaMM NOBEAEHMA U CNOCOBCTBYIOT MPOL,ECCaM CaMOMO3HaHUA,
CaMOBOCMUTAHMA U CAMOPA3BUTUA, PA3BUTUSA BHYTPEHHEN NO3ULUKN IMYHOCTH, NAaTPUOTU3MA,
yBaXeHMA K 3aKOHY W NPaBOMNoOpPALKY, YE/IOBEKY TPyAa M CTapLlemMy NOKONAEHUIO, B3AUMHOTO
yBaxeHua, 6epeKHOro OTHOLWEHUSA K Ky/IbTYPHOMY Hac/ieguto U TpaamMumMaM MHOFOHALMOHAIbHOTO
Hapoaa Poccuiickolt Peaepaunn, npupoae 1 oKpyKatolleln cpeae.

JInyHOCTHbIE pe3y/bTaTbl 0CBOEHMSA y4ebHoro npegmerta «bronorna» AoMXHbI OTPaXKaTb FOTOBHOCTb
M cnocobHOCTb 06YyYatoLWMXCS PYKOBOACTBOBATLCS CHOPMMUPOBAHHOM BHYTPEHHEN NO3ULMNEN
JIMYHOCTU, CUCTEMOM LLEHHOCTHbIX OPUEHTALMI, NO3UTUBHbIX BHYTPEHHUX yHexKaeHU,
COOTBETCTBYIOLLMX TPAANLNOHHbBIM LLEHHOCTAM POCCUIMCKOro 06LLecTBa, pacluMpeHne }KU3HEHHOTO
ONbITa W ONbITa AeATeIbHOCTU B NPOLLECCe peasiM3aLm OCHOBHbIX HanpaBieHWiA BOCNMUTaTeIbHOM
AeATeNbHOCTU, B TOM YNC/E B YacTu:

1) rpakAaHCKOro BOCNUTaHMWA:

cPOPMMPOBAHHOCTb FPaXKAAHCKOMN MO3MLMM 0BYHaIOLWEroCsa Kak akTUBHOrO M OTBETCTBEHHOrO Y/1eHa
poccuiMcKoro obLLecTsa;

OCO3HaHMe CBOUX KOHCTUTYLLMOHHDbIX NPaB U 06ﬂ3aHHOCTEl>'I, yBa*Xe€Hue 3aKOHa U npaBonopAaKa,

rOTOBHOCTb K COBMECTHOM TBOp‘-IECKOﬁ AeATENbHOCTU NPpU CO34aHUN y'~|e6HbIX NPOEKTOB, peweHnn
yLIe6HbIX M NO3HaBaTe/IbHbIX 3a4a4, BbINO/IHEHNN 6Monormyecknx 9KCNEPUMEHTOB,

CNocobHOCTb onpeaensaTb COBCTBEHHYHO MO3MLMIO MO OTHOLIEHMIO K ABNEHUAM COBPEMEHHOMN KU3HU
M 0OBACHATD eg;



YMeHUE y4nTbliBaTb B CBOUX ,D,EﬁCTBMFIX HEO6XO,£I,MMOCTb KOHCTPYKTUBHOIO B3aMMO,D,emCTBMFI J'II'OAEl\;I C
Pa3HbIiMU y6e)-K,£l,eHVIﬂMVI, KYNbTYPHbIMU LEHHOCTAMU U COUMNANIbHBbIM NONOKEHNEM;

FOTOBHOCTb K COTpyAHMYECTBY B nNpoLecce COBMECTHOro BbINMNO/IHEHUA yHe6HbIX, NO3HaBaTe/IbHbIX U
ncenenoBaTe/IbCKUX 3a4a4, yBaXXKUTE/IbHOINO OTHOWEHUNA K MHEHUIO ONMOHEHTOB NpKH O6CV)K,£I,€HMM
CNOpHbIX BONpOCOB 61onorMyeckoro coaeprKaHua,

rOTOBHOCTb K FYMaHUTAapPHOM M BOIOHTEPCKOM AeATeIbHOCTY;
2) NaTPMOTUYECKOro BOCMMUTAHUA:

cbOpPMMPOBAHHOCTb POCCUICKOM rPaXKAaHCKON MAEHTUYHOCTU, NAaTPUOTM3IMA, YBAXKEHUA K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTM nepes PoanHown, ropaoctu 3a ceol Kpal, ceoto PoauHy, ceoi
A3bIK M KYy/IbTYPY, NPOLUIOE U HACcTOALLLee MHOTOHAUMOHaNbHOro Hapoaa Poccuuy;

LLeHHOCTHOE OTHOLWIEHME K NPUPOAHOMY HaceAnio U MaMATHUKAM NPUPOAbI, AOCTUKEHUAM Poccum
B HayKe, UCKYCCTBE, CMOPTE, TEXHOJIOTUSAX, TPYAE;

CNOCOOHOCTb OLEHMBATbL BK/1aZ POCCUNCKUX YYEHBIX B CTAHOB/IEHME U pa3BUTUE BUOIOTUY,
NOHMMaHMA 3HaYeHMA BUONOTMKN B MO3HAHMM 3aKOHOB NPUPOAbI, B }KU3HU YeN0BEKa M COBPEMEHHOTO
obuecTsa;

naenHan ybexxaéHHOCTb, FOTOBHOCTb K C/IY*KeHUto 1 3awwmTe OTeyecTBa, OTBETCTBEHHOCTb 3a ero
cyapoy;

3) AYXOBHO-HPaBCTBEHHOIO BOCNMUTAHUA!
OCO3HaHMe OyXOBHbIX LI,EHHOCTEI\/'i pOCCMVICKOI’O HapoAa;
Cq)OpMVIpOBaHHOCTb HPaBCTBEHHOIO CO3HAHUA, 3TUHECKOIo NoBeAEHUA;

CNOCcobHOCTb oueHnBaTb CUTYaUUIO U MPUHNUMATb OCO3HAHHbIE pPeELUEHNA, OPUEHTUPYACD Ha
MOpPaZibHO-HPaBCTBEHHbIE HOPMbI U LEHHOCTU;

OCO3HaHWMe INYHOro BKN1ada B NOCTpOeHUe yCTOﬁ‘-WIBOFO 6y,c|,yLu,ero;

OTBETCTBEHHOE OTHOLWEHNE K CBOUM poanuTenam, Co3gaHno cembn Ha OCHOBE OCO3HAaHHOTO
NMPUHATUA LI,EHHOCTeﬁ CeEMENHOM KM3HM B COOTBETCTBUM C Tpagunumamm Hapogos Poccuu;

4) 3CTETUYECKOro BOCNUTAaHUA:

3CTeTMYECKoe OTHOLIEHME K MUPY, BKOYas 3CTETUKY BbiTa, HAYYHOrO U TEXHUYECKOro TBOPYECTBa,
cnopTa, TpyAa, 0buecTBeHHbIX OTHOLEHWI;

NOHMMaHWME SMOLLIMOHAIbHOIO BO3A€VICTBMH XMBOM npupoAabl n €€ UEeHHOCTH;

rOTOBHOCTb K CAMOBbIPaXKEHMIO B Pa3HbIX BUAaX UCKYCCTBaA, CTPEeMIeHUe NPoABAATb KavecTBa
TBOPYECKOM IMYHOCTY;

5) ¢umsunueckoro BocnutaHus, GOPMUPOBAHUSA KY/bTYpbl 340P0BbS U SMOLMOHAIbHOTO
6narononyuus:

NoHUMaHWE U peannsaums 300p0BOro M besonacHoro obpasa XKu13HuM (340poBOE NUTAHKE,
cobnogeHne rMrmeHnYeckmx Npasua n Hopm, c6anaHCUPOBAHHbBINA PEXMUM 3aHATUI U OTAbIXA,



perynspHan ¢u3mMyecKan akTUBHOCTb), 6eperKHOro, OTBETCTBEHHOTO M KOMMETEHTHOIO OTHOLEHWA K
cob6cTBEHHOMY GU3NYECKOMY M NCUXMYECKOMY 34,0P0BbIO;

NOHMMaHMe UeHHOCTU Npasua MHANBMNAYA/IbHOIO U KONNTEKTUBHOTO 6e3onacHoro noseaeHMA B
CUTYyaUuuAx, Yrpoxarouwmnx 340poBblo U XXU3HU ﬂIO,EI,eVI;

OCO3HaHWe NoCNeACTBUIA U HEMPUATUA BPeaHbIX NpMBbIYeK (ynoTpebneHnsa ankorons, HAPKOTUKOB,
KypeHus);

6) TPyA0BOro BOCNUTAHMA:
roTOBHOCTb K TPYyAyY, OCO3HaHME LLEHHOCTM MacTepCTBa, TPyAoobue;

rOTOBHOCTb K aKTUBHOM 0eATeNbHOCTU TEXHO/IOTMYECKOMN U cou,maanoﬁ HanpaB/1eHHOCTHU,
CNocobHOCTb MHNUMNPOBATb, NJ1IaHNPOBATb N CAMOCTOATE/IbHO BbINMOJ/IHATb TAKYHO OEATE/IbHOCTD;

MHTEpEC K pasinyHbiM chepam NpopeccnoHaNbHON AeATeNIbHOCTM, YMEHME COBEPLUATh OCO3HAHHbIN
Bbl6op byaylielt npodeccum 1 peanmsoBbiBaTb COBCTBEHHbIE }KMU3HEHHbIE NaHbI;

rOTOBHOCTb M CNOCOBHOCTL K o6pasoBaHmo n caM006pasoBaHmo Ha NPOTAXEeHUn BCEM XKMU3HU;
7) 9KOJ10r'nM4YeCKoro BoCnnNTaHmA:

9KO/10Tn4yeCcKu u,enecoo6pa3Hoe OTHOLWeHWEe K npupoae Kak UCTOYHUKY KU3HUN Ha 3emne, ocHoBe eé

CYLLECTBOBaHMS;

noBblilWeHNE YPOBHA 3KOJIOrMYecKol KYnbTypbl: I'IpVIO6pET€HI/Ie OonbITa NJ1IaHNPOBAHUNA NMOCTYNKOB U
OUEHKN NX BO3MOXHbIX I'IOCI'IEACTBMVI anAa OKpY)KaPOLI.I,Eﬁ cpeabl;

0CO3HaHWe rnobanbHOro XapaKTepa 3Ko/10rmn4yeckunx I'IpO6l'I€M n I'IYTel‘/’I nx peweHuna;

CNOCOBHOCTb MCMO/Ib30BaTb NPUOHPETaEeMble NPU U3yYEHUN BUONOTUN 3HAHWUA U YMEHUA NPU
pelweHnn Npobem, CBA3AHHBIX C paLMOHasIbHbIM NMPUPOAONO/b30BaHMEM (cobatogeHMe NpasBu
noseAeHMA B NPUPOAE, HANPABAEHHbIX HA COXPAaHEHME PAaBHOBECUA B 3KOCUCTEMAX, OXPaHy BUAOB,
aKocuctem, buocoepsl);

aKTUBHOE HenpuaTMe AeUCTBUIA, NPUHOCALLMX BPes OKPYKatoLen NpupoaHon cpeae, ymeHue
NPOrHo3MpoBaTb He6NAroNPUATHbIE SKONOTUYECKME NOCNEACTBUA NPEANPUHUMAEMbIX AEUCTBUI U
npeaoTBpaLLaTh 1X;

Ha/n4ymne pa3BnToro aKkos10rM4eCKkoro molilneHumsa, 3KONOrM4YecKkom KYNbTypbl, OMNbITa AEATE/IbHOCTU
3KONI0rMYEecKom HanpaB/1eHHOCTU, YMeHNA PYKOBOACTBOBATLCA MU B H03HaBaTeﬂbHOﬁ,
KOMMYHMKaTMBHOﬁ n coumaanon NPaKTnUKe, roTOBHOCTU K y4aCTUIO B FlpaKTM‘-IECKOﬁ AeATENbHOCTU
3KONOrM4YecKom HanpaB/1EHHOCTH,

8) LLeHHOCTM Hay4HOro MO3HaHUA:

chOpPMMPOBAHHOCTb MMPOBO33PEHMS, COOTBETCTBYIOLLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKU U
06L,eCcTBEHHOW NPaKTUKM, OCHOBAHHOIO Ha AMaNore Ky/bTyp, CMOCOBCTBYIOLLErO OCO3HaHWIO CBOErO
MEeCTa B NONNKYNbTYPHOM MUPE;

COBEPLLEHCTBOBAHME A3bIKOBOM M YMTATE/IbCKOM KY/bTYPbl Kak CPeACcTBa B3aMMOAENCTBMA MEXK Y
NI0AbMW M MO3HAHUA MUPa;



NoHUMaHMe cneundurkn BUoNOrMN Kak HayKu, 0Co3HaHMA eé posn B GOPMUPOBAHUN PaLMOHANBHOIO
HaYy4YHOro MblLNEHUA, CO34aHUM LLEe/IOCTHOrO NPeAcTaB/ieHNs 06 OKpyXKaloLWemM MMUpe KaKk 0 eUHCTBE
NPUpPOAbI, Ye/IOBEKA M 0OLLECTBA, B NO3HAHUN NPUPOLHbIX 3aKOHOMEPHOCTEN U peleHnn npobaem
COXpaHeHMA NPUPOAHOro paBHOBECKS;

yb6exXaEHHOCTb B 3HAYMMOCTM BUONOTMM A5 COBPEMEHHOM LMBUAM3ALMN: 0becrneveHns HOBOro
YPOBHSA PasBUTUSA MeANLMHbI, CO34aHMe NepcnekTUBHbIX BUOTEXHONOIMIA, CNOCOBOHbIX peLlaTb
pecypcHble Npobaembl Pa3BUTUA YeNOBEYECTBA, MOUCKA NYTEN BbIXOAA U3 FN0HaNbHbIX
3KoNornyeckmx npobaem n obecneyeHusa nepexona K yCTOMYMBOMY Pa3BUTUIO, PaLlMOHAIbHOMY
NCMNOb30BAHWUIO MPUPOAHbBIX PECYPCOB U GOPMUPOBAHMIO HOBbIX CTAHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTb B NOYYEHUN BUONOTMYECKMX 3HAHUI B LLENSX NOBbILEHMA 0bLweln KyabTypbl,
€CTeCTBEHHO-HAYy4YHOW rpaMOTHOCTM, KaK COCTaBHOM YacTn GpYHKLMOHANbHON FPaMOTHOCTH
obyuaroumxca, popmupyemon npu nsydeHum bruonoruu;

NMOHMMaHMe CYWHOCTU MeToA0B NO3HaHUA, UCMOJZIb3yeMbIX B eCTECTBEHHbIX HayKaXx, cnocobHoCTH
MCNONb30BaTb NOJlyd4aemble 3HaHUA ONA aHa/In3a U 06BbACHEHUS ABNEHUN OKpyXatuiero mmpa n
NPOMCXOAALLNX B HEM N3MEHEHUN, ymeHune aenatb 060CHOBaHHbIE 3aK104eHMA Ha OCHOoBE Hay4HbIX
d)aKTOB N MMeLWNXCA JaHHbIX C LEe/Ibio NMosly4eHNA AOCTOBEPHbIX BbIBOA OB,

CNOCOBHOCTb CAMOCTOATE/IbHO MCMO/Ib30BaTb OUONOrMYECKME 3HAHUA Ana peweHnaA I'IpO6I'IEM B
peanbHbIX XXU3HEHHbIX CUTYaLLUAX;

OCO3HaHWe LEHHOCTU HAay4YHOM AeATeIbHOCTU, FOTOBHOCTb OCYLLLECTBAATb MPOEKTHYIO U1
NCCNefoBaTeNbCKYIO AeATeNbHOCTb MHAMBUAYANLHO U B Fpynne;

rOTOBHOCTb U CMOCOBHOCTb K HEMpPEpPbIBHOMY 06pa30BaHMIO M CAaMO0OpPa30BaHMIO, K aKTUBHOMY
NOIYYEHMIO HOBbIX 3HaHMI N0 BMONOTMN B COOTBETCTBUM C }KU3HEHHbIMW NOTPEBHOCTAMM.

METANPEOMETHbIE PE3Y/IbTATbI

MeTanpegMeTHble pe3ybTaTbl OCBOEHUSA y4ebHOro npeameTta «brnosorma» BKAOYAIOT: 3HaYMMble
ana GopMUPOBAHMA MUPOBO33PEHUA 0OYUAIOLWMXCA MEKANCUUNIMHAPHBIE (MEXKNnpeaMeTHble)
obLLeHayYHble NOHATUA, OTPaXKatoLLME LLeNOCTHOCTb HaYYHOW KapTUHbI MMpPa U cneumdrKy MeToaoB
NMO3HAHMA, UCNOJIb3YEMbIX B ECTECTBEHHbIX HayKax (BELL,ECTBO, IHEPrus, ABaeHue, NPoLecc, CUCTEMA,
HAY4YHbIN paKT, NPMHLKMN, TMNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TeEOpUA, UccnenoBaHne, HabaoageHue,
U3MepeHMUe, SKCNEPUMEHT U APYruX), yHUBEpPCasibHble y4ebHble AeNcTBMA (NO3HAaBaATeNbHbIE,
KOMMYHUKaTUBHbIE, perynaTueHble), obecneumsatouime popmmpoBaHme GpyHKLUMOHAIbHOM
rPaMOTHOCTU M COLMANbHOM KOMMEeTeHUUN obydatoLmxca, cnocobHOCTb 0ByYatoLWwmMXca NCNoNb30BaTb
OCBOEHHbIE MEXANCLMNINHAPHbIE, MUPOBO33PEHYECKME 3HAHMA U YHUBEPCA/bHbIE yYebHble
AencTBMA B NO3HABaTENIbHOW 1 COLMAIbHON NPaKTUKE.

MeTanpeameTHble pe3yabTaTbl OCBOEHWUA NPOrpammbl cpegHero obuiero 06pasoBaHUA AOKHbI
oTparkaTb:

OsnapeHune YHUBEPCA/IbHbIMU y‘-le6HbIMM NO3HaBaTe/IbHbIMU AGVICTBMHMMI

1) 6a30Bble IorMYeckne AencTemA:



CaMOCTOATEIbHO GOPMY/IMPOBATL M aKTya/IM3MPOBaTb NPobieMy, paccMaTpmBaTb €€ BCECTOPOHHE;

MCNoNb30BaTb MPU OCBOEHUW 3HAHWUI NPUEMbBI TIOTMYECKOTO MbllNeHUA (aHanns3a, CUHTe3a,
cpaBHeHuUs, Knaccudukaumm, ob606LeHnA), pacKpbiBaTb CMbIC/T BUONOMMUYECKUX NOHATUI (BblAENATb
NX XapaKTepHble NPU3HAKK, YCTaHABAMBATb CBA3W C APYIMMMU NOHATUAMM);

onpeaenATb uenn AeATeNbHOCTU, 3a4aBaA NapaMeTpbl U KpUtepnn nx 4oCtneHma, COOTHOCUTb
pe3ynbTaTbl 4EATE/IBHOCTU C NOCTaB/IEHHbIMU UENAMMU;

MCNo/sb30BaTb BMOOrMYECKMEe NOHATUA ANA 06bsicHeHUA GaKTOB U ABIEHWUI XXUBOW NpUpPoOAbI;

CTPOUTb NOTMYECKME PACCYKAEHUA (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHA/OMMK), BbISBAATbL
3aKOHOMEPHOCTU M NPOTUBOPEUUNA B pacCMaTpMBAEMbIX ABAEHUAX, GOPMYMPOBATb BbIBOAbI U
3aK/0YeHUs;

NPUMEHATb CXeMHO-MOZENbHbIe CpeacTBa A/1A NPeACcTaBNAEHNA CYLLECTBEHHbIX CBA3EM U OTHOLEHUN
B M3y4YaeMbix 6MON0OrMYecknUx 06 bEKTAX, a TaKXKe NPOTUBOPEYMIA PAa3HOTO POAa, BbISBEHHbIX B
Pa3NMYHbIX UHOOPMALMNOHHBIX UCTOYHUKAX;

pa3pabatbiBaTb NAaH peleHus Npobaembl ¢ Y4ETOM aHA/IM3a UMEIOLLMXCA MaTepUasbHbIX 1
HemaTepuanbHbIX Pecypcos;

BHOCUTb KOPPEKTUBDLI B AeATE/IbHOCTb, OLLeHMBATb COOTBETCTBUE PE3YNbTATOB LUENIAM, OLEHNBATb
PUCKH FIOCJ'IGACTBVM AEeATE/IbHOCTH,

KOOPAOWHNPOBATbL U BbIMOJIHATb pa60Ty B YCN0OBUAX PEAIBHOIO, BUPTYA/ZIbHOIo A KOM6MHI/IpOBaHHOI'O
B3aVIMO,CI,El71CTBVIFI,'

pa3BMBaTb KpeaTUBHOE MblLLNEHNE NPU peLleHUN KU3HEHHbIX Npobiem.
2) 6a30Bble NccneaoBaTeNbCKME AeNCTBUA:

BNnaAeTb HaBblKaMu y‘-IE6HO-MCC}'Ie,CI,OBaTe!'IbCKOI\;I n I'IpOEKTHOVI AeATeNbHOCTU, HaBblKkaMu
pa3peweHunA I'IpO6fIEM, CNOCOBHOCTbLIO M FOTOBHOCTbLIO K CaMoOCTOATE/IbHOMY NOUCKY MeTOo408B
peweHnAa NpakTn4eCKnxX 3agayd, NpPUMeHEeHUI0 Pa3/ZINYHbIX METOA0B NMNO3HAHUA,;

MCNONb30BaTb Pas/iNyHble BUAbI AEATENLHOCTU MO NONYYEHUIO HOBOIO 3HAHMWA, €r0 UHTEPNpPEeTaLuH,
NpeobpasoBaHUIO M MPUMEHEHMIO B Y4E€OHbIX CUTYaUUAX, B TOM YMUC/IE NPU CO3A4aHNM YYEOHbIX U
COLMabHbIX MPOEKTOB;

d)OpMMpOBaTb Hay‘-IHbIﬁ TWN MbilWNEeHNA, BNaaeTb Haquoﬁ TepMMHOHOFMeﬁ, KNKo4YeBbIMU NOHATUAMMU
N MeTogamu;

CTaBUTb M GOPMYNNPOBATL COBCTBEHHbIE 3a4a4M B 06pa3oBaTeIbHON AeATENbHOCTU U HKU3HEHHbIX
CUTyaumsx;

BbIABNATL MPUUYNHHO-CNEACTBEHHbIE CBA3M U aKTYaIM3MpPOBaTh 3a4avy, BblABUraTb rMNoTesy eé
peLleHuns, Haxo4MTb apPryMeHTbl AN A0Ka3aTebCTBA CBOMX YTBEPKAEHWIA, 334aBaTb NapaMeTpbl U
KPUTEPUU peLLeHus;

dHa/IN3NPOBATb NOJIy4eHHble B Xo4e pelleHnA 3a4a4u pe3yibTaTbl, KOUTUYECKU OUEHNBATb UX
AO0CTOBEPHOCTb, MPOrHO3NPOBATb USMEHEHUNE B HOBbIX YCZTOBUAX;



AaBaTb OLUEHKY HOBbIM CUTYyaUMAM, OLLEHNBATb I'IpMO6p€TéHHbIIZ onbIT,

OCYLLECTBAATH LieieHanpaBAeHHbI MOUCK NepeHoca cpeacTs U cnocobos AecTBuA B
npodeccMoHanbHyo cpeay;

YMEeTb NePeHOCUTb 3HaHWA B MO3HABATE/IbHYIO M NPAKTUYECKYI0 061aCTU KU3HeAeaTeNbHOCTH;
YMETb MHTErpMpoBaTh 3HAHUA U3 PasHbIX NpeaMeTHbIX obnacTen;

BblABUraTb HOBblE MAEW, MPea/iaraTb OPMIrMHasIbHble MOAXOAbl U PelleHus, CTaBUTb NPobBiemMbl 1
3a/a4u, AoNycKatlolme anbTepHaTUBHbIE peLleHUs.

3) paboTa c uHpopmaLmen:

OPWMEHTMPOBATLCA B PA3/IMYHbIX MCTOYHMKAX MHPOpMaLUn (TeKcTe yyebHOro nocobus, HayyHo-
nonynsapHon AntepaTtype, 6UONOTMYECKUX CIOBAPAX U CNPABOYHMKAX, KOMMNbIOTEPHbIX 6a3ax AaHHbIX,
B MIHTepHeTe), aHan3MpoBaTb MHPOPMALMIO Pa3INYHBIX BUAOB M GOpM NpeacTaBieHus,
KPUTUYECKM OLLeHNBATb €€ A0CTOBEPHOCTb U HEMPOTUBOPEUNBOCT;

bopMyIMpoBaTb 3aNPOChl M NPUMEHSATL PA3/IMYHbIE METOAbI NMPWU NOUCKE M OTOOPE BUONOrMYECKON
nHbopmaumnmn, HeobxoanMmoin g5 BbINOAHEHUA yYebHbIX 3a4aY;

npuobpeTaTb ONbIT UCNOIb30BaHMA MHPOPMALMOHHO-KOMMYHUKATUBHbLIX TEXHONOTUMA,
COBEPLUEHCTBOBATL KY/IbTYPY aKTUBHOIO MCMNO/1b30BAHMA PA3/IMYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BbIGMpaTb ONTUManbHYo dopMy NpeacTaBaeHUa BUONOTMYECKON MHDOPMALMK
(cxembl, rpaduKn, guarpammel, TabauLbl, PUCYHKM U Apyroe);

MCNo/1b30BaTb Hay4YHbIM A3bIK B KAYECTBE CPeACcTBa Npu paboTte c 6Monormyeckon MHGopmaLmen:
NPUMEHATb XMMUYECKNE, PU3MYECKME U MaTEMATUYECKME 3HAKWU U CUMBOJIbI, GOPMYIbI,
abbpeBuraTypy, HOMEHKIATYPY, UCMNO/Ib30BATb M NPe0bpPa30oBbIBaTb 3HAKOBO-CUMBOJIMYECKME
CpeAcTBa HarNA4HOCTY;

BJ1IaAETb HaBblKaMM Pacno3HaBaHUA M 3aLWmMTbl MHGOPMaLUMK, MHGOPMaLMOHHOM 6e30nacHoCTy
JIMYHOCTW.

OBnageHne yHMBepcaabHbIMM KOMMYHUKATUBHbIMW AeNCTBUAMU:
1) obuieHue:

OCYLLECTBAATb KOMMYHUKaALIMK BO BCeX chepax KU3HWU, aKTUBHO y4acTBOBaTb B AManore Uan
ANCKYCCUM MO CyLWecTBy 0bcyKaaemoin Tembl (ymeHMe 3a4aBaTb BOMPOCHI, BbICKA3bIBaTh CYKAEHMUA
OTHOCUTE/IbHO BbINOJIHEHMA NpeanaraemMoi 3a4a4m, yYnTbiBaTb MHTEPECHI U COMrNacoOBaHHOCTb
No3nLUA APYrMX yHacTHUKOB AManora nav AUCKyccuu);

pacnosHaBaTb HeBepbanbHble CpeacTBa 06LEeHMA, MOHMMATb 3HaYeHWe CoLManbHbIX 3HAKOB,
NPeanocbINOK BO3HUKHOBEHMA KOHPIMKTHBIX CUTYaLLMI, YMETb CMAMYaTh KOHGIMKTbI U BECTU
neperoBopsbl;

B/1aAEeTb Pas/IMYHbIMK CNOCOBaMM 06LLEHWNA U B3aUMOAENCTBUA, MOHUMATb HAMEPEHUA APYIrUX
Ntofen, NPoaABAATb YBAaXKUTE/IbHOE OTHOLLEHME K cobeceHUKY U B KOPPEKTHOMN popme
dopmynMpoBaTb CBOM BO3PaXKEHUS;



pa3BEPHYTO M NOTMYHO M3NaraTb CBOK TOUKY 3PEHUSA C UCMOJb30BaHMEM A3bIKOBbIX CPeACTB.
2) coBmecTHanA AeATeNbHOCTb:

NOHMMaTb U UCNONb30BaTb NPENMYLLLECTBA KOMAHAHOM Y UHAMBMAYANbHOM PaboTbl NpK peLleHnn
6uonormyeckon npobsemol, 060CHOBLIBaTb HEOBXOAMMOCTb MPUMEHEHUSA TPYNNOBbLIX GOpPM
B3aMMOAENCTBUS NPU peleHnn y4ebHol 3agaum;

BbI6MpaTb TEMATUKY N METOAbl COBMECTHbIX AEVICTBMI\& C y‘-IéTOM 06LLI,MX nHTEpPECOB U BO3MOXKHOCTEM
KaX40ro 4ieHa KoONNeKTUBa,

NPUHUMATb L&/ COBMECTHOM AeATeIbHOCTU, OPraHM30BbIBaTb M KOOPAMHUPOBATb AENCTBUA MO eé
OOCTUNKEHMIO: COCTaBNATL NNAH AeNCTBUIA, pacnpesenaTb POan ¢ yY4ETOM MHEHUI YH4aCTHUKOB,
06cy»KAaTb pe3yibTaTbl COBMECTHOMN paboTbl;

OLEHMBATb KAYeCcTBO CBOEr0 BKNAAa M KaXKA0ro y4acTHMKA KOMaHAabl B 06LLMIA pe3ynbTaT no
pa3paboTaHHbIM KpUTEPUAM;

npeanaratb HOBbIE MPOEKTbI, OLLEHNBATb UAEN C MO3MLMU HOBU3HbI, OPUTMHANIbHOCTU, NMPAKTUYECKON
3HAYMMOCTK;

OCYLLECTBAATL MO3UTUBHOE CTPATErMYeCcKoe NoBeAEHME B PA3/IMYHBIX CUTYaAUMSAX, MPOABAATb
TBOPYECTBO M BOOOpaxKeHue, ObiTb UHULMATUBHbIM.

OBnlafieHne yHMBEPCa/IbHbIMU PETYAATUBHbIMU AEUCTBUAMM:
1) camoopraHu3auus:

MCNosib30BaTb 6MOAOrMYECKNE 3HAHMA A1A BbIABNEHMUA NPO6AEM U UX PELLUEHUA B 3KU3HEHHbIX U
y4ebHbIX CUTyaLmsX;

Bbl6MpPaTb Ha OCHOBE BMOIOrMYECKMX 3HAHUIA LLeSIEBbIE U CMbIC/IOBbIE YCTAHOBKM B CBOMX AEMCTBUAX
M NOCTYMKax Mo OTHOLIEHUIO K }KMBOW NPUPOAE, CBOEMY 340POBbIO U 340P0BbI0 OKPYKAOLWMX;

CaMOCTOATE/IbHO OCYLLLECTBAATL NO3HABATENbHYIO AEATE/IbHOCTb, BbIABAATL NPO6AEMbI, CTaBUTb U
dopmynunpoBaTb cOBCTBEHHbIE 3a4a4M B 06pa3oBaTe/IbHOMN AEATENbHOCTU U KU3HEHHbIX CUTYaLUAX;

CaMOCTOATE/IbHO COCTAB/IATbL NJ1aH peweHnA I'IpO6I'I€N\bI C y‘-IéTOM MMEKLWNXCA pecypcos,
COBCTBEHHbIX BO3MOXHOCTEN U ﬂpeAHOHTEHMVI;

[aBaTb OLEHKY HOBbIM CUTYaUMAM;
pacWMpATb PaMKK y4ebHOro npeameTa Ha OCHOBE JIMYHbIX NPEeANOYTEHUN;

[eNaTb 0CO3HAHHbIN BbIBOP, apryMeHTMpPOoBaTb ero, 6paTb OTBETCTBEHHOCTb 33 PELUEHME;
OoLEeHNBaTb NPMOBPETEHHBIN ONbIT;

cnocobctBoBaTb GOPMMPOBAHMIO U NPOABIEHMIO LLMPOKOWN 3PYANLMN B Pa3HbIX 061aCTAX 3HAHUN,
NOCTOAHHO NOBbILATL CBOW 06Pa30BaTENbHbIN U KYbTYPHbIA YPOBEHb.

2) CaMOKOHTPO/Ib:



[aBaTb OLUEHKY HOBbIM CUTYaLUSAM, BHOCUTb KOPPEKTUBbI B AEATENbHOCTb, OLEHNBATb COOTBETCTBUE
pe3ynbTaToB LEenam;

B/1aZlETb HaBblKamu NO3HaBaTe/IbHON pedIeKCUMM KaK OCO3HAHWUA COBEPLLUAEMbIX AENCTBUI U
MbIC/IUTE/IbHbIX NPOLLECCOB, UX Pe3yNbTaTOB U OCHOBAHWM, MCMO/1b30BaTb NPUEMBI pedaekcun ann
OLLEHKM CUTyaumn, BbiIbopa BEpPHOro peLleHuns;

YMETb OL,EHMBATb PUCKN U CBOEBPEMEHHO MPUHUMATL PELIEHUA MO UX CHUMKEHUIO;
NPMHMMATb MOTMBbI M aprymeHTbl APYrMX NP aHaM3e pesynbTaToB AeATENbHOCTH;
3) npuHATKe ceba u apyrux:

NPMHMMaTb ceba, NOHMMasA CBOM HEeAOCTaTKN U AOCTOMHCTBA;

NPUHUMATb MOTUBbI M apTyMEHTbI APYIUX NPU aHaAn3e pesynbTaToB AeATe/IbHOCTH;
npu3HaBaTb CBOE NPaBo M NPaBO APYrMX Ha OWNOKM;

pa3BMBaTb CNOCOBHOCTb MOHMMATb MUP C MO3ULMK APYTOro YenoBeKa.

MPEOMETHbIE PE3Y/IbTATbI

MpeameTHble pe3ynbTaTbl 0cBOeHMA nporpammbl COO no 6uonorum Ha 6asoBOM ypOBHE BKAOYAOT
cneumduyeckme ana yyebHoro npegmeta «brMonorna» HayuHble 3HaHUA, YMEHUA 1 CNocobbl
OEeNCcTBUI NO OCBOEHMIO, MHTEPMNPETALLMKN N NPeobpa3oBaHMIO 3HAHUIA, BUAbI AeATENbHOCTU MO
NOJlyYEHMIO HOBOIO 3HAHMA Y NPUMEHEHWIO 3HAHUI B Pa3INYHbIX y4eBHbIX CUTyaLMAX, a TaKKe B
peasnibHbIX }KMU3HEHHbIX CUTYaLMAX, CBA3AHHbIX C buonornei. B nporpamme npegmeTHble pesyibTaTbl
npeAcTasaeHbl N0 rogam obyyeHus.

MpeameTHble pe3y/bTaTbl 0ocBOeHMs yd4ebHoro npeameta «buonorna» 8 10 Knacce A0MKHbI
oTparkaTb:

cPOpPMMPOBAHHOCTbL 3HAHWUI O MecTe U PO BUONOTMK B CUCTEME HAYYHOTO 3HAHMA eCTECTBEHHbIX
HayK, B GOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHbI MUpPa U Hay4HOrO
MWPOBO33PEHUA, O BKIAAE POCCUMCKUX U 3apybeHbIX y4€HbIX-61M0N0ros B passutme buonorum,
bYHKLMOHANBbHOM rpamMOTHOCTM Ye/I0BEKA A1 peLleHUs KU3HEHHbIX 3a4aY;

YMEHMe pacKkpblBaTb CoAepKaHne BUONOrMUYECKNX TEPMUHOB M MOHATUI: 3KMU3Hb, KNETKa, OPraHn3m,
meTabonnsm (0bmeH BelLecTs U NpeBpallleHue 3HepPrnun), romeocTas (camoperynsuma), ypoBHesasn
OpraHM3aLma }XM1BbIX CUCTEM, CAMOBOCMNPOM3BEAEHUE (penpoayKLUms), HacneaCTBEHHOCTb,
N3MEHYMBOCTb, POCT U Pa3BUTHE;

ymeHue usnaratb 6uonornyeckme teopmm (KnetouHas, XpoOMOCOMHas, MyTaLMOHHanA, LeHTpasibHas
[0rMa MoJIeKyApHOM 6uonorum), 3akoHbl (I. MeHgens, T. MopraHa, H. U. BasunoBsa) u yueHus (o
LEeHTPax MHOroobpasna 1 NPOUCXOXKAEHUA KyNbTYPHbIX pacTeHuid H. U. Basunosa), onpeaenatb
rpaHuLbl UX NPUMEHUMOCTU K }KUBbIM CUCTEMAM;



yMeHWe BNafaeTb MeToaammn Hay4Horo no3HaHmaA B 6uonornn: HabaloaeHme u onnucaHne Xusbix
cucTem, NPOLLECCOB M ABNEHWNIN, OpraHM3auma 1 nposeaeHne 61oI0rMYeckoro 3KCNepMmMeHTa,
BblABUXEHWNE TMNOTE3bI, BbIAB/IEHUE 3aBUCUMOCTU MEXAY UCCAeAyeMbIMU BEIMYMHAMU,
06bACHEHME NOYYEHHbIX PE3YNbTaTOB, UCMO/1b30BaHHbIX HAaYYHbIX MOHATUIN, TEOPUII N 3aKOHOB,
YMeHMWe AeNnaTh BbiBOAbl HA OCHOBAHMU MOJYYEHHbIX PE3YyNbTaToB;

YMeHWeE BblAeNATb CYL,eCTBEHHbIE NPU3HAKM BUPYCOB, KNETOK NPOKAPMOT M 3yKapuoT,
OAHOKNETOYHbIX U MHOTOKNETOUYHbIX OPraHM3mMoB, 0cO6eHHOCTU NpoLeccoB: 0bMeHa BelLecTs U1
npespaLleHns SHePrum B KieTke, pOTOCUHTESA, NIaCTUYECKOTO M SHEPreTUYeckoro obmeHa,
XeMOCUHTe3a, MMTO3a, Meii03a, ON1040TBOPEHUSA, Pa3MHOXEHNA, MHANBUAYANbHOTO Pa3BUTUA
opraHusma (oHToreHes);

YMeHME NPUMEHATb NOYYEHHbIE 3HAHWUA AN 06bACHEHWUA BUONOTMYECKMX NPOLLECCOB U ABNEHUN,
ONA NPUHATUA NPAKTUUYECKUX PELLIEHNIA B MOBCEAHEBHOM U3HU C Lenblo obecnedyeHuns 6esonacHocTH
CBOEro 34,0p0OBbSA M 340P0BbA OKPYXKAOLWMX Nt0AEN, COBNOAEHNA HOPM IPAMOTHOTO NOBEAEHNA B
OKpY*KaloLel npupoaHoi cpege, NoOHMMaHne HeobXo4MMOCTM MCNOb30BaHMUA AOCTUNKEHNIA
COBpemMeHHol 61Monornmn n BUOTEXHONOTUIA AR PALMOHAAbHOIO NPUPOLONONb30BaAHMS;

YMEHMeE pellaTth 3N1eMeHTapHbIe reHeTUYEeCKMe 3a4a4M Ha MOHO- U AUrMbpuaHoe cKpewmnsaHme,
CuenieHHoe HacneLoBaHWe, COCTaBAATb CXeMbl MOHOTMBPUAHOIO CKPELLMBaHNA ANA NpeacKasaHna
Hacnen0BaHMA NMPM3HAKOB Yy OPraHN3MoB;

YMeHMe BbINONHATb labopaTopHble U NpakTuyeckmne paboTol, cobao4aTh Npasuaa npu paboTe ¢
y4ebHbIM 1 labopaTopHbIM 060pYyA0BaHMEM;

YMEHME KPUTUYECKM OLLEHUBATb U MHTEPNPETMPOBATb MHPOPMaLMIO BUONOTMYECKOTo CoAEPIKaHNA,
BK/IIOYAIOLLYIO NCEBAOHAYYHbIE 3HAHUA U3 Pa3NINYHbIX UCTOYHMKOB (CpeacTBa MacCcoBOM
MHOPMaLNN, HAYYHO-NOMYNAPHbIE MaTePUabl), STUYECKME acnNeKTbl COBPEMEHHbIX UCCeA0BaHNIA B
6uonornmn, meguumnHe, 6UOTEXHONOTUM;

YMeHWe co34aBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHble coobLeHnna, 0606LLan Buonormyeckyto
MHGOPMALMIO U3 HECKOJIbKMX MCTOYHUKOB, FPAMOTHO MCMNO/1b30BaTb NOHATUIHBIM annapaTt buonoruum.

MpeameTHble pe3ynbTaTbl 0OCBOEHUA yuebHoro npegmeta «brnonorna» B 11 knacce A0NXKHbI
OTparkaTb:

chPOpPMMPOBAHHOCTb 3HaHWNI O MecTe M Pov BUONOrUK B CUCTEME HAYYHOTO 3HAHMA eCTeCTBEHHbIX
HayK, B pOPMMPOBaHNN COBPEMEHHOM eCTeCTBEHHO-HaYyYHOM KapTUHbI MUPa U Hay4HOro
MWUPOBO33PEHNA, O BKNAAE POCCUMNCKMX M 3apyBerkHbIX y4EHBIX-6M010r0B B pa3sutne 6rnonoruu,
bYHKUMOHANbHOM rpamMOTHOCTM Ye/I0BEKa ANA pelleHUaA XMU3HEHHbIX 3aaY;

YMEHME pacKkpbiBaTb COAEPKAHNE BUONOTMUYECKMX TEPMUHOB U MOHATUIN: BUA, NONYAALMA,
reHodoHA, 3BONOUMS, ABMNKYLLME CUAbl (PaKTopbl) 3BOAOLUKM, MPUCNOCOBNEHHOCTb OPraHM3MOB,
BMA006pa3oBaHMe, sSKONOrnYeckmne GakTopbl, IKOCUCTEMA, NPOAYLEHTbI, KOHCYMEHTbI, PeAYLEHTbI,
Lenu NUTaHMA, aKonormyeckas Nnupammnaa, buoreoueHos, bnocoepa;

yMeHMe nsnaratb buonormyeckme Teopum (asontoumoHHan Teopms Y. lapBuHa, CMHTETUYECKas
TeopusA 3BOJIIOLMM), 3aKOHbI U 3aKOHOMeEpPHOCTH (3apoabiiesoro cxoactsa K. M. bapa, yepeaoBaHus
rnaBHbIX HanpaBaeHui 1 nyTel ssoatoumnmn A. H. CeBepuoBa, yueHus o buocdepe B. N. BepHaagckoro),
onpeaenAaTb rpaHnubl UX NPUMEHUMOCTU K XKUBbIM CUCTEMAM;



yMeHWe BNafaeTb MeToaammn Hay4Horo no3HaHmaA B 6uonornn: HabaloaeHme u onnucaHne Xusbix
cucTem, NPOLLECCOB M ABNEHWNIN, OpraHM3auma 1 nposeaeHne 61oI0rMYeckoro 3KCNepMmMeHTa,
BblABUXEHWNE TMNOTE3bI, BbIAB/IEHUE 3aBUCUMOCTU MEXAY UCCAeAyeMbIMU BEIMYMHAMU,
06bACHEHME NOYYEHHbIX PE3YNbTaTOB, UCMO/1b30BaHHbIX HAaYYHbIX MOHATUIN, TEOPUII N 3aKOHOB,
YMeHMWe AeNnaTh BbiBOAbl HA OCHOBAHMU MOJYYEHHbIX PE3YyNbTaToB;

YMEeHMe BblaenATb CyLecTBEHHbIEe NPU3HAKM CTPOEHMA BUONOTMYECKMX OO BEKTOB: BUAOB,
nonynsunin, NpoAyLEeHTOB, KOHCYMEHTOB, peayLeHToB, BMOreoLLeHO30B 1 3KOoCUCTEM, 0OCOHBEHHOCTU
NpoLEeccoB: HacNeACTBEHHON N3MEHUYMBOCTH, ecTecTBeHHOro oTbopa, BUA006pa3oBaHus,
npUcnoco61eHHOCTU OPraHU3MOB, AENCTBMA SIKONOTNYECKMX PaKTOPOB Ha OpraHM3Mbl, NepeHoca
BELLLECTB 1 MOTOKA SHEPTMM B IKOCUCTEMAX, AHTPOMOreHHbIX U3MEHEHWNI B 3KOCUCTEMAX CBOEM
MECTHOCTM, KPYroBOopoTa BELLECTB N BUOreOXMMNYECKUX LMKA0B B Buocoepe;

yMeHMe NPUMEHATb NONYYEeHHbIE 3HaHUA A1A 06bACHEHUA BMOIOrMYECKUX MPOLIECCOB U ABNAEHUN,
ONS NPUHATUA NPAKTUYECKUX PELLEHWI B MOBCEAHEBHOM ¥KU3HM C Lienblo obecneyeHns 6esonacHoOCTH
CBOEro 30pOBbA U 340PO0BbA OKPYKaOLINX togen, cobNtoaeHNs HOPM FPaMOTHOIO NoBeaeHUA B
OKpY»KatoLen NpupoaHoN cpeae, NOHMMaHNEe HeObX0AMMOCTN NCMO/Ib30BaHUA AOCTUNKEHUN
COBpPEMEHHOM 6UoNorMm ansa paumoHanbHOro NPUPoAONo/b30BaHNS;

YMEHMe pelaTb 3NemMeHTapHble 6MoN0rMYeckmne 3a4a4m, COCTaBAATbL CXeMbl NMEPEHOCA BELLLECTB U
SHeprum B aKocucTemax (Lenu nuTaHums);

YMeHMe BbINONHATb labopaTopHble U NpakTuyeckmne paboTol, cobao4aTh Npasuaa npu paboTe ¢
y4ebHbIM 1 labopaTopHbIM 060pYyA0BaHMEM;

YMEHME KPUTUYECKM OLLEHUBATb U MHTEPNPETMPOBATb MHPOPMaLMIO BUONOTMYECKOTo CoAEPIKaHNA,
BK/IIOYAIOLLYIO NCEBAOHAYYHbIE 3HAHUA U3 Pa3NINYHbIX UCTOYHMKOB (CpeacTBa MacCcoBOM
nHbopmaunn, HayyHO-NONYAAPHbIE MaTepuanbl), PaccmaTpuBaTb rnobanbHble SKoAorMYeckme
npobaembl COBPEMEHHOCTH, POPMMUPOBATL MO OTHOLLIEHMIO K HUM COBCTBEHHYIO NO3ULMIO;

YMeHWe co34aBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHble coobLeHnna, 0606LLan Buonormyeckyto
MHGOPMALMIO U3 HECKOJIbKMX MCTOYHUKOB, FPAMOTHO MCMNO/1b30BaTb NOHATUIHBIM annapaTt buonoruum.



TEMATUYECKOE NNAHMPOBAHWUE

10 KNACC

Ne n/n HanmeHoBaHMe pas3genos n Tem Nporpammel

KonnyectBo yacos

INeKTPOoHHbIe (LndpoBble)

Beero KoHTpo/ibHbIE MpakTnyeckne obpa3oBaTenbHble pecypcbl
paboTbl paboTbl
Bubnnoteka LOK
1 brnonormna Kak HayKa 2 0.5
https://m.edsoo.ru/7f41c292
Bubnnoteka LLOK
2 KuBble cuctembl M UX OpraHu3aLma 1
https://m.edsoo.ru/7f41c292
. Bubnunoteka LLOK
3 XUMMYECKUIM COCTaB U CTPOEHUE KNeTKU 8 1
https://m.edsoo.ru/7f41c292
Bubnnoteka LOK
4 KnsHeneaTenbHOCTb KNETKU 6
https://m.edsoo.ru/7f41c292
5 PasmHoXKeHne u nHamMBuayanbHoe passutue 5 1 Bubnnoteka LLOK
OopraHM3mosB https://m.edsoo.ru/7f41c292
6 HacneacTBeHHOCTb U USMEHYUBOCTb 8 15 Bubnunoteka LLOK
opraHvMamos ' https://m.edsoo.ru/7f41c292
. Cenekuna opraHmamos. OCHOBbI 3 Bubnnoteka LOK
6uoTexHonormm https://m.edsoo.ru/7f41c292
Bubnnoteka LLOK
8 PesepBHOe BpemA 1

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




OBLLUEE KOJTMYECTBO YACOB MO NMPOrPAMME

34




11 KNACC

Konnuyectso 4acos
Ne 1/ HanmeHoBaHMe pa3aenos 1 Tem INeKTpOoHHbIe (undpoBble)
on/n
nporpammol Beero KoHTposibHble MpakTnyeckune obpa3oBaTenbHble pecypchi
paboTbl paboTbl
Bubnnoteka LOK
1 DBO/IOLUMOHHan buosnorus 9 1
https://m.edsoo.ru/7f41cc74
5 BO3HWKHOBEHME N Pa3BUTUE XKN3HU HA 9 05 bubanoteka LLOK
3emne ' https://m.edsoo.ru/7f41cc74
3 0 5 1 Bubnmoteka LLOK
raHM3Mmbl M OKpy:KatoLwan cpeaa
P Py tUaA Cpea https://m.edsoo.ru/7f41cc74
Bubnnoteka LOK
4 Coobuiectsa 1 3KONOTMYECKME CUCTEMDI 9
https://m.edsoo.ru/7f41cc74
bubnnoteka LLOK
5 PesepBHOe BpemA 2
https://m.edsoo.ru/7f41cc74
OBLLLEE KOJTMHECTBO YACOB MO NPOrrPAMME 34 0 2.5




NMOYPOYHOE MJIAHMPOBAHUE

10 K/NTIACC
Konunyectso 4yacos
[JaTa DNEeKTPOHHble LUnppoBble
Ne n/n | Tema ypoKa
Beero KoHTpoAnbHble MpaKkTnyeckne M3y4yeHuA obpasoBaTenbHble pecypchbl
paboTbl paboTbl
Bubnanoteka LLOK
1 Buonorua B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabl NO3HAHUS KNMBOW NPUPOAbI.
MpaKTuyeckas pabora Ne 1
Bubnanoteka LOK
2 «Mcnonb3oBaHme pasanYHbIX 1 0.5
https://m.edsoo.ru/863e6122
MeTOoA08B NPU U3yYeHUU
61010rMYecKnX 06 LEKTOBY
3 brnonormnyeckme cuctemsl, npoLLeccol 1 Bubnanoteka LOK
N UX U3yyeHune https://m.edsoo.ru/863e6564
4 XMMmUYecKnin coctas KneTku. Boga u 1 Bubnamnoteka LOK
MWHepasbHble CoNu https://m.edsoo.ru/863e674e
Bubnanorteka LLOK
5 Benkn. CoctaB 1 cTpoeHue 6enkos 1
https://m.edsoo.ru/863e6b72
6 depmeHTbl — BMONOrMYecKkune 1 0.5 Bubnunoteka LIOK

KaTanusaTopsbl. JlabopaTopHas
pabota Ne 1 «M3yyeHue
KaTaNIMTUYECKON aKTUBHOCTU
bepmeHTOoB (Ha NpMmepe amuasbl

https://m.edsoo.ru/863e6b72




WAW KaTanasbl)»

Bubnanoteka LLOK

7 Yrnesogpl. /iunngpl
A A https://m.edsoo.ru/863e6870
Bubnanorteka LLOK
8 HyknenHoBble Knucnotbl. AT
https://m.edsoo.ru/863e6d5c
9 UcTtopuna n metoabl UsydeHuA bubnanoteka LLOK
KneTku. KnetouHas teopus https://m.edsoo.ru/863e6e88
10 KneTka KaK LenocTHas »Kunsas
cucrtema
CTpoeHMe 3yKapMOTUYECKOM KNETKN.
NabopatopHana paboTa Ne 2
«M3yyeHme CTpoeHMA KNeToK Bubnamnoteka LLOK
11 pacTeHWN, UBOTHbIX, (PUBOB U 0.5 https://m.edsoo.ru/863e6ff0
6aKkTepuii Nog, MUKPOCKONOM Ha https://m.edsoo.ru/863e716c
roToBbIX MMKpOMpenapaTax u ux
onucaHue»
Bubnanoteka LOK
12 ObmeH BelecTs NAnM metabonmsm
https://m.edsoo.ru/863e766¢
Bubnanoteka LLOK
13 doTocnHTE3. XEMOCUHTES
https://m.edsoo.ru/863e7c98
. Bubnanorteka LLOK
14 JHepreTMyecknin obmeH
https://m.edsoo.ru/863e7aae
15 MU3HEHHbIN UMKA KneTkn. JeneHne 0.5 Bubanorteka LOK

KneTkn. Mutos. JlabopatopHas
pabota Ne 3 «HabntoaeHne mntosa B

https://m.edsoo.ru/863e7dc4




KNETKaxX KOHYMKa KOpeLLKa JIyKa Ha
roToBbIX MMKpOMNpenapaTax»

BuocuHTes 6enkKa. Peakuus

Bubnanoteka LLOK

16
MaTPUYHOrO CUHTE3a https://m.edsoo.ru/863e796e
bubnanoteka LLOK
17 TpaHcnayma — bMocuHTes benka
https://m.edsoo.ru/863e796e
18 HekneTtouyHble GOpMbI }KNU3HU — Bubanorteka LLOK
BMPYCbI https://m.edsoo.ru/863e7540
Bubnnoteka LLOK
19 dopMbl pa3MHOMNKEHMA OPraHM3MOoB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. Bubnamnoteka LLOK
20 Menos
https://m.edsoo.ru/863e7f4a
O6pasoBaHue 1 pa3BUTUE NOJIOBbIX
KnetoK. OnnogoTsopeHue.
71 NabopaTtopHas pabota Ne 4 0.5 Bubnunoteka LLOK
«M3yueHne cTpoeHMA NooBbIX ' https://m.edsoo.ru/863e81b6
KNETOK Ha roToBbIX
MMKponpenapaTax»
59 NHaomsmnayansHoe passutne Bubnanorteka LLOK
OpraHM3mos https://m.edsoo.ru/863e8436
’3 [eHeTMKa — HayKa O Bubnunoteka LIOK
HacneaCcTBEHHOCTU M U3MEHYMBOCTH https://m.edsoo.ru/863e86f2
24 3aKOHOMEpPHOCTU Hacaea0BaHUA Bubnanoteka LLOK

npusHakos. MoHornbpuaHoe

https://m.edsoo.ru/863e8878




CKpeluBaHue

OunrnbpungHoe ckpelwmBaHme. 3aKoH

Bubnanorteka LLOK

25 He3aBMCMMOro Hacnea0BaHUsA
https://m.edsoo.ru/863e89a4
npu3HaKoB
CuenneHHoe HacaeaoBaHue
npusHaKkoB. J/labopaTopHan paboTa
26 Ne 5 «MN3yyeHne pe3ynbTaTos 0.5 Bubnnoteka LLOK
MOHOrM6PUAHOro U ANrMBPUAHOTO ' https://m.edsoo.ru/863e8c60
CKpeLwuBaHna y Apo30dubl Ha
roTOBbIX MUKpOMpenaparTax»
57 leHeTMKa nona. HacheposaHue Bubnamnorteka LOK
MPU3HaKOB, CLLEM/IEHHbIX C NOJIOM https://m.edsoo.ru/863e8c60
N3meHuYmBOCTb. HeHacneacTBeHHan
M3MeH4YUBOCTb. J/labopaTopHasn
)8 pabota Ne 6. M3yueHune 0.5 Bubnunoteka LLOK
MOANDUKALMOHHON M3MEHUNBOCTH, ' https://m.edsoo.ru/863e8efe
NnocTpoeHue BapuaLMoOHHOro paga u
BapuaLMOHHOMN KPUBOMN»
HacneacrseHHasa M3MeHUYMBOCTb.
29 NabopatopHana paboTta No 7. 0.5 Bubnanorteka LLOK
«AHanu3 mytaumii y 4po3odunbl Ha ' https://m.edsoo.ru/863e8efe
roTOBbIX MUKpPOMpenaparax»
Bubnanoteka LLOK
30 leHeTMKa YyenoBeka
https://m.edsoo.ru/863e8d78
31 PesepBHbIit ypoK. O606LweHmne no

Teme «HacnencTBeHHOCTb U




N3MEHYNBOCTb OPraHN3mMoB»

Bubnanoteka LLOK

32 CeneKkuma Kak HayKa n npouecc 1
4 y pot https://m.edsoo.ru/863e9214
33 MeToabl 1 [OCTUXKEHMA CENEKUUN 1 Bubnanorteka LLOK
PacTeHWUI N HUBOTHbIX https://m.edsoo.ru/863e9214
34 brnoTexHo0rma Kak oTpacnb 1 bubnanoteka LLOK
Npou3BoOACTBa https://m.edsoo.ru/863e9336
OBLIEE KOJTMYECTBO YACOB N0 34

NMPOrPAMME




11 KNACC

Konnyectso yacos

Oata DNEeKTPOHHble LmdpoBble
Ne n/n | Tema ypoKa
Beero KoHTpo/ibHbIE MpakTnueckue n3yyeHus obpa3soBaTenbHble pecypchbl
paboTbl paboTbl
. Bubnanorteka LOK
1 DBOOUMA U MeTOAbI €€ U3y4eHna 1
https://m.edsoo.ru/863ea20e
5 UcTopuma pa3BuTUA NpeacTaBieHni 1 Bubnanoteka LLOK
06 3BosIOLUUK https://m.edsoo.ru/863e9570
Bubnanorteka LLOK
3 Mukpoasontouma 1
https://m.edsoo.ru/863e9cle
Monynsaums Kak anemeHTapHas
eaMHULA BUAA U 3BOJTIOLUMN.
AR A H Bubnunoteka LOK
4 NabopatopHasn pabota Ne 1 1 0.5
https://m.edsoo.ru/863e99c6
«CpaBHeHue BMAOB Mo
MOPHONOTUYECKOMY KPUTEPUION
5 ABuxKyLme cunbl (3n1emeHTapHble 1 Bubnunoteka LOK
¢dakKTOpBbI) 3BONOLUM https://m.edsoo.ru/863e9da4
. Bubnanorteka LLOK
6 EcTecTBeHHbIN 0TOOP 1 ero popmsl 1
https://m.edsoo.ru/863e9ed0
7 PesynbTaTbl asontoumnm: 1 0.5 Bubnanorteka LOK

npMcnocob/1eHHOCTb OPraHN3MOB U
BMA006pasoBaHue. JlabopaTopHas
pabota Ne 2 «OnucaHue

https://m.edsoo.ru/863e9fde




npMcnocoba1eHHOCTM opraHn3ma u eé
OTHOCUTE/IbHOTO XapaKTepa»

HanpaeneHus n nytu

Bubnanoteka LLOK

aHTponoreHesa

8
MaKpo3BooLMMU https://m.edsoo.ru/863e9cle
9 HeobpatnumocTb 380AIOLMMU
10 MNcTopus 3KN3HM Ha 3emne 1 MeToAbl
€€ n3yyeHuA
1 fMnoTesbl NPOUCXOXAEHMA XKMU3HU Ha Bubnunoteka LOK
3emne https://m.edsoo.ru/863ea5a6
12 Passutune }13HU Ha 3eme No spam Bubnunoteka LLOK
n nepnoaam https://m.edsoo.ru/863eabbe
OCHOBHble 3Tanbl 380NN
PacTUTENbHOTO U KMBOTHOTFO MMpa.
13 MpaKkTnyeckas pabota No 1 0.5 Bubnunoteka LLOK
«M3yyeHne nckonaemblx OCTaTKOB ' https://m.edsoo.ru/863ea8bc
PacTEHWUI U }KMBOTHbIX B
KONEeKLMAX»
14 CoBpemeHHada cuctema Bubnunoteka LIOK
opraHu4eckoro mmpa https://m.edsoo.ru/863ea48e
Bubnanoteka LLOK
15 3BonoUMA YenoBeKa (aHTponoreHes)
https://m.edsoo.ru/863eac2c
16 Asukywme cunbl (GakTopbl) Bubnanorteka LLOK

https://m.edsoo.ru/863ead44




17

OcHoBHble cTagnun 3BOAOLUN
4yesioBeKa

18

Yenoseueckue pacbl U npupoaHbIeE
aanTaunn Yyenoseka

Bubnanoteka LLOK
https://m.edsoo.ru/863eaea?2

19

Pe3epBHbIl ypoK. 0606LeHMe No
Teme «Bo3HWMKHOBEHME U pa3BUTHE
YKU3HU Ha 3emne»

20

JKo/I0rMA Kak HayKa

21

Cpegabl 06UTaHMA U SKONOTUYECKME
daKTopbl

Bubnnoteka LLOK
https://m.edsoo.ru/863eafec

22

Abunotnyeckne dpaKktopbl.
NabopaTtopHasa paboTa No 3.
«Mopdonornyeckne ocobeHHoCcTH
pacTeHU U3 pasHbIX MecT
obuTaHuaAx». JTabopatopHan paboTa
Ne 4. «BnnaHue ceseta Ha pocT U
pa3BUTME YePEHKOB Kosleyca»

0.5

Bubnanoteka LOK
https://m.edsoo.ru/863eb10e

23

BuoTtnueckune dpaktopol

Bubnanoteka LLOK
https://m.edsoo.ru/863eb348

24

IKOIOrMYECKNE XapaKTEPUCTMKU
nonynaunn. NMpaktnyeckas paboTa
Ne 2 «MNoacyét nnoTHOCTH
NonNyNALMA PasHbIX BUAOB
pacTeHnin»

0.5

25

Cooblectsa opraHM3mos —
6uoueHo3

bubnanoteka LLOK
https://m.edsoo.ru/863eb46a




JKONOTrNYeCcKmne CUCTEMBbI

Bubnunoteka LLOK

26 1
(skocuctemni) https://m.edsoo.ru/863eb46a
OCHOBHble MOKa3aTe/In 3KOCUCTEMBI.
Bubnanoteka LLOK
27 JKonornyeckme NnMpamuabl. 1
. https://m.edsoo.ru/863eb5fa
Csouncrtea akocuctem. Cykueccma
28 MpupogHble sKocncTembl 1
29 AHTPONOreHHbIE SKOCUCTEMDbI 1
30 Buocdepa — rnobasbHan 1 Bubnanoteka LLOK
3KocucTema 3emnm https://m.edsoo.ru/863ebb5e
31 3aKOHOMEpPHOCTU CYLLLeCTBOBAHMA 1 Bubnunoteka LLOK
6uocdepsbl https://m.edsoo.ru/863ebd16
32 YenoseyecTBo B 6uochepe 3emnn 1
33 CocyuwectBoBaHMe NpMpoapl 1 bubnanoteka LLOK
YyesioBEYEeCTBa https://m.edsoo.ru/863ebale
PesepBHbIl ypoK. O6006L1EHME TEMDI
34 «CoobLectBa 1 3KOJIOTNYECKNE 1
CUCTEMbI»
OBLLEE KOJTMYECTBO YACOB MO
34 2.5

MPOrPAMME




NPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHMA OCHOBHOW OEPA30BATE/IbHOM

MPOrPAMMBI

10 KJTACC

Kog,
nposepAemoro
pesynbTaTa

MpoBepAemble npegMeTHble pe3ynbTaTbl OCBOEHUA OCHOBHOW
obpa3oBaTesibHOM NporpaMmmbl cpeaHero obuiero obpasoBaHmn

ChopMMPOBAHHOCTL 3HAHWIA O MeCTe U Poan BUOOTUK B CUCTEME HAY4YHOTO
3HAHWUA ecTecTBEHHbIX HayK, B YOPMUPOBAHUM COBPEMEHHOM eCTECTBEHHO-

Hay4YHOM KapTWHbI M1Pa U HayYHOrO MUPOBO33PEHUA; O BKNAAE POCCUINCKUX
1 3apyberkHbIX YUEHbIX-61M0/10T0B B pa3BuTMe 6M0N0rMKU; GYHKLMOHANbHOM

rPamOTHOCTU Ye/I0BeKa A/1A PELEeHUA KU3HEHHbIX 3a4a4

YMeHue packpbiBaTb cogepskaHne BUON0rMYECKUX TEPMUHOB U MOHATUIA:
YKU3Hb, KIeTKa, opraHn3m; metabonmsm (0bmeH BeLLecTs 1M npespalleHue
3Heprun), romeocTas (camoperynaums), yposHesaa opraHM3aLma *KMBbIX
cucTem, camoBocnpounsseaeHue (penpoayKkums), HacaeacTBeHHOCTb,
M3MEHYUBOCTb, POCT U pa3BUTUE

YMeHue usnaratb 6Monormyeckne Teopmm (KnetTovyHas, XpoOMOCOMHas,
MyTauMoHHas), 3aKoHbl (I. MeHnaens, T. MopraHa, H./. BaBunoBa) 1 yyeHus
(o ueHTpax mHOroobpasus U NPOUCXOXKAEHUSA KYNbTYPHbIX pacTeHnn H.U.
BaBunoBa), onpenenatb rpaHnLbl X NPUMEHUMOCTM K X KUBbIM CUCTEMAM

YMeHue BnageTb MetTogamm Hay4yHoro no3HaHus B bmonorum (HabatogeHue
OMMCaHWNE XKMBbIX CUCTEM, MPOLLECCOB U ABIEHUIA; OPraHU3aLMs U
nposegeHne 6MONOTMYECKOro SKCNEPUMEHTA, BbIABUMKEHWNE TMMNOTE3bI;
BblIB/IEHWE 3aBUCUMOCTM MEXKAY UCCAenyeMbIMU BEAUYMHAMU, OO bsICHEHME
NONYYEHHbIX Pe3ynbTaToB, UCNOb30BaAHHbIX HayYHbIX MOHATUI, TEOPUI K
3aKOHOB; YMEHWe AeNaTb BbIBOAbl Ha OCHOBAHWMW NOYYEHHbIX PE3Yy/bTaToB)

YMeHWe BblAeNATb CYLEeCcTBEHHbIe NPU3HAKM BUPYCOB, KNETOK NPOKapuoT U
3YKapWOT, OA4HOKAETOYHbIX M MHOFOK/IETOUYHbIX OPraH13MoB; 0CO6EeHHOCTH
npoLeccos 06MeHa BELLECTB M NPEBPALLEHUA SHEPTUN B KNETKE,
$OTOCUHTE3a, NNACTUYECKOrO M SHEePreTMYeckoro obMeHa, XeMOCUHTe3a,
MMWTO3a, Mei03a, ON/I0A0TBOPEHNA, PAa3MHOMEHUA, UHAMBUAYAIbHOIO
pa3BUTUA OpraHn3ma (oHToreHes)

YMeHne npumMeHsATb NoJly4eHHble 3HaHUA A5 06bACHEHUS BUONOTMYECKUX
NPOL,ECcCoB U ABNEHWUI, AN NPUHATUA NPAKTUYECKUX PELLEHNN B
nosceAHEBHOW }MU3HU B Liensix obecneyeHns 6e30nacHOCTM CBOEro 340P0BbA
W 34,0P0BbA OKPYKAIOLWMX Ntoaen, COBNI0AEHNA HOPM FPAMOTHOTO
noBeAeHMA B OKpPY:KatoLwe NpupoaHon cpese; NoHMMaHMe HeobxoaMMoCTH
MCNO/1Ib30BaHMA AOCTUKEHNI COBPEMEHHOMN BMO0TNM U BMOTEXHONOTUIM ANA
PaLMOHaIbHOIO NPUPOAONO0Ab30BaAHMUA




YMeHMe peLaTtb 3n1eMeHTapHble reHeTUYeckne 3a4a4m Ha MOHO- U
AnrnbpuaHoe cKkpelmnBaHne, cuenieHHoe HacneaoBaHMe; COCTaBAATb CXEeMb
MOHOrMB6PUAHOro CKpeLlmBaHna 1A npeackasaHma HacneaoBaHuA
NPW3HaKoB Yy OpraHU3MoB

YMeHMe BbINONHATL IabopaTopHble U MPaKTUYecKue paboTsbl, coba0AaTL
npasuna npu pabote ¢ y4ebHbIM U NabopaTopHbIM 060pyA0BaHMEM

YMeHMe KPpUTUYECKM OLLeHMBaTb U MHTePNPeTUpPoBaTb MHbOpPMaLMIO
6MON0TMYECKOro COAePIKaHMA, BKNOYAIOLLYIO NCeBAOHaYYHbIE 3HaHWA U3
pa3nUHbIX UCTOYHMKOB (CMMW, Hay4yHO-NoNyAspHble MaTepuanbl); STUYECKUE
acneKTbl COBPEeMEeHHbIX UccneaosaHuii B 6uonorum, meamumHe,
bunotexHosornm

10

YMeHMe co3aaBaTb COBCTBEHHbIE MMCbMEHHbIE M YCTHbIE CO0bLLEHMS,
0606Lan 6ronormyeckyro MHGoOPMaLMIo U3 HECKONBbKUX MCTOUHUKOB,
rPaMoOTHO MCNO/Ib30BaTh MOHATUIHbIN annapaTt 6uosormm

11 KNACC

Kog,
npoBepsaemoro
pesynbTaTta

MpoBepsemble NpegMeTHble pPe3ybTaTbl OCBOEHWUA OCHOBHOM
obpasoBaTenbHOM Nporpammsl cpegHero obuwero obpasoBaHus

ChopMMpPOBaHHOCTb 3HAHUI O MecTe U Poan BUONOTUKN B CUCTEME HAYYHOTO
3HAHWUA eCTeCTBEHHbIX HayK, B OPMUPOBAHNN COBPEMEHHOM €CTECTBEHHO-

Hay4YHOW KapTUHbI MMPa U HAYYHOTO MMPOBO33PEHMA; O BKIAAE POCCUMCKUX
N 3apybeXKHbIX YYEHbIX-OM010r0B B pa3BuTne bnonornm; GyHKUMOHaNbHOM

rPamMOoTHOCTM Ye/I0BEKa A4/1A PELIEHMA HKU3HEHHbIX 3a4au

YMeHUe pacKkpbiBaTb cogepKaHue 61U0IorMYecknx TEPMUHOB U NMOHATUIA:
BMA, nonynauus, reHopoHA, 3BOOUMSA, ABUKYLLUME CUNbl (PpaKTopbl)
3BOJIIOLMN, NPUCNOCOBNEHHOCTb OPraHM3MoB, BUA006pa3oBaHume,
3KoJsiornyeckune GakTopbl, IKOCUCTEMA, NPOAYLLEHTbI, KOHCYMEHTbI,
peayueHTbl, Lenu NMTaHusa, 3KosorMyeckan nupammaa, buoreoueHos,
buocoepa

YMmeHue usnaratb 6Monornyeckmne Teopum (3BoNOLMOHHas Teopua Y.
[apBuHa, CUHTETUYECKAA TEOPUA IBONIOLMM), 3aKOHbI U 3aKOHOMEPHOCTU
(3apogbiwesoro cxoacTea K.M. Bapa, YepesoBaHMA rNaBHbIX HANPaBAEHUI U
nyteii ssostoumnn A.H. CeBepLoBa, y4eHUss o buocdepe B.U. BepHaackoro),
onpeaenaTb rpaHuULLbl UX NPUMEHUMOCTHU K KUBbIM CUCTEMAM

YMmeHue Bnagetb metogamm HAy4YHOIro Nno3HaHA B 6uonorum (Haﬁl]I-O,D,EHVIe n
onncaHune XunBblX CUCTEM, NPOLLECCOB U ABJIEHNI; opraHnsauma 1




nposeaeHne 6MONOTMYECKOTO IKCNEPUMEHTA, BblABUMKEHME TMMNOTE3bI;
BbIAB/IEHNE 3aBUCMMOCTU MEKAY UCCefyeMbIMU BEIMYMHAMM, OB bACHEHUE
MOJIyYEHHbIX PE3Y/IbTAaTOB, UCMOJIb30BAHHbIX HAYYHbIX MOHATUI, TEOPUI U
33aKOHOB; YMEHWe AeNaTb BbIBOAbl HA OCHOBAHWMW NOJIYYEHHbIX PE3Y/bTATOB)

YMeHue BblgenaTb CyLWwecTBeHHbIEe MPU3HAKM CTPOeHMA BUONOIrMYECcKMX
06BEKTOB: BUA0B, NONYAAUNMI, NPOAYLEHTOB, KOHCYMEHTOB, PeAyLIEHTOB,
61oreoL,eHO30B M 3KOCUCTEM; OCOBEHHOCTM NPOLLECCOB HAacAeACTBEHHOM
M3MEHYMBOCTU, ECTECTBEHHOrO 0TOOPa, BUA006pa3oBaHus,
NpPUCcNocob61eHHOCTU OPraHU3MOB, AENCTBMA IKONOTMYECKUX PaKTOPOB Ha
OpraHn3Mbl, NePeHOCa BELLECTB U NMOTOKA IHEPIMM B IKOCUCTEMAX,
QHTPOMNOreHHbIX U3SMEHEHWNI B SKOCUCTEMAX CBOEM MECTHOCTU, KPyroBopoTa
BELLECTB 1 BUOreoXMMmMYeCcKnx UMKos B buocoepe

YMeHue NpUMeHsTb NoyYeHHble 3HaHWA 417 06bACHEHUA BUOOTMYECKUX
NpPoLECccoB U1 ABNEHWUI, AN NPUHATUA NPAKTUYECKUX PELLEHN B
NoBCeAHEBHOM XU3HU B Lenax obecneveHna 6e30nacHOCT CBOEro 340P0BbA
M 300POBbA OKPYXKaloLWUX ntoaen, cobaoaeHna Hopm rPamoTHOro
NnoBeAeHMA B OKPY)KatoLWe NPUPOAHON cpeae; NOHUMaHNe HeobxoAMMOCTH
NCMNONIb30BAHWUA AOCTUNKEHMI COBPEMEHHOW BMONOTMN ANA PALLMOHANBHOTO
NPUPOAONO/Ib30BaAHMA

YMeHue pewaTtb 3/ieMeHTapHble buonornyeckune 3a4a4U, COCTaB/IATb CXeMbl
nepeHocCa BewecTs U SHEPTUM B SKOCUCTEMAX (Ll,el'll/l I'II/ITaHMﬂ)

YMeHue BbINONHATL IabopaTopHble U NPaKTUYecKue paboTsbl, coba04aTh
npasuna npu paboTte ¢ y4ebHbIM U NabopaTopHbIM 060pyA0BaHMEM

YMeHMe KPUTUYECKM OLLEHUBATL M MHTEPMNPETMPOBATb MHPOPMALMIO
6MONOrMUECKOrO COAEPIKAHMUA, BKNOYAIOLLYIO NCEBAOHAYYHbIE 3HAHUA U3
PasIMYHbIX UCTOYHMKOB (CMW, HayyHO-NONyNsipHbIE MaTepuanbl);
paccmaTpuBaTh rnobasnbHble 3Konornyeckne npobaembl COBPEMEHHOCTH,
bopMMpPoBaTbL MO OTHOLWEHUIO K HUM COBCTBEHHYIO NO3ULMIO

10

YMmeHwue co3aaBaTtb COBCTBEHHbIE MUCbMEHHbIE U YCTHble coobLLeHus,
0606wan bronornyeckyro MHGOPMaLMIO U3 HECKONbKUX MCTOYHUKOB,
rPamMoTHO MCMNO/Ib30BATb MOHATUIHbBIN annapaTt 6uosornu




MPOBEPAEMBbIE 9/TIEMEHTbI COOEPXKAHWNA

10 KNACC
Kog MpoBepsieMblit SNeMEHT COAEePrKaHUSA
1 brnonorua Kak Hayka
11 Buonorua — HayKa o k1o npupoge. Ponb 6uosornm B popmmnpoBaHnUM COBPEMEHHOM
' Hay4YHOWM KapTUHbI MMpa. Cuctema BMONOrMYECKUX HAYK
12 MeTobl NO3HAHMA XUBOM NpUpoabl (HabntoaeHMe, SKCNEePUMEHT, OnNucaHue,
) n3mepeHue, KnaccubuKauma, mogenmpoBaHme, cTaTucTuyeckas 06paboTka AaHHbIX)
2 *u1Bble cnucTemMbl U X OpraHn3aLma
21 Husble cuctembl (BrocmcTemMbl) Kak npegMeT usydeHns buonorum. Ceoictea buocuctem
' " nx pasHoobpasue
5 YpOBHU opraHm3saumm BUOCUCTEM: MOJIEKYNAPHO-TEHETUUYECKMUIN, KNETOUHbIN,
' OpraHW3MeHHbI1, NoNyAALMOHHO-BUAOBOM, 3KOCUCTEMHbIN, BUOCchHEpPHbIi
3 XMMWYECKUI COCTAB U CTPOEHME KNETKM
XMMHUYECKNI COCTAB KNETKU. XMMUYECKME SNEMEHTbI: MaKPO3JEMEHTbI,
3.1 MWKpPO3eMeHTbl. Boaa n mnHepanbHble Bewectsa. PyHKLMM BOAbI U MUHEPAbHbIX
BeLLLeCTB B kKneTke. MogaepkaHne ocmoTmyeckoro banaHca
Benku. Coctas n cTpoeHne 6en1KoB. AMUMHOKUCAOTbI — MOHOMEpPbI 6enKkos.
He3ameHWmble U 3aMeHUMblE AMUHOKMCNO0Tbl. AMUHOKUCAOTHbIM COCTaB. YPOBHM
CTPYKTYpbl 6€1KOBOM MONEKYbI (MEPBUYHAA, BTOPUYHASA, TPETUYHAA N YETBEPTUYHASA
3.2 CTPYKTYpa). Xumunuyeckme ceoictea 6enkoB. buonormyeckne ¢pyHKUUM 6enKoB.
depmeHTblI — BUoNornyeckme Katanmsatopol. CtpoeHne pepmeHTa: akKTUBHBIN LEHTP,
cybcTpaTHas cneunduyHocTb. KodepmeHTbl. BUTamuHbl. OTanYMA depmeHToB OT
HeopraHMYeCcKUX KaTannus3aTopos
Yrnesogbl: MOHOCaxapuabl (rntoKkosa, pubosa u ges3okcmpmbo3a), amcaxapugbl
(caxapo3a, NaKT03a) M Noancaxapuabl (Kpaxman, rMUKOreH, LLeann03a).
Buonornyeckne pyHKUUM yrnesoaoB.
33
Nununapl: Tpuranuepuapl, ctepounasl, pochonunuabl. 'apodunbHo-rnapodobHoble
csovictBa. bronornyeckune dyHKLMN nmnnaos. CpaBHEHWE YrieBoaoB, 6e1KoB U
IMNNO0B KaK UCTOYHUKOB 3HEprum
3.4 HyknenHosble Kncnotol: JHK 1 PHK. Hykneotnabl — MOHOMeEpPbI HYKNEUHOBbLIX KNUCNOT.
) CtpoeHue u oyHKrummn AHK. CtpoeHune n pyHkummn PHK. AT®: cTpoeHue n pyHKumm
3.5 LlnTonormna — Hayka o Knetke. KnetouyHana Teopma. MeToabl U3y4eHUA KNeToK




3.6

KneTka KaK LefiocTHan KuBas cuctema. ObLume NpU3HaKKM KIETOK: 3aMKHYTan Hapy»KHas
membpaHa, monekynbl AHK Kak reHeTUYecKunin annapaT, cucTema cuHTesa beska

3.7

Tunbl KNETOK: 3yKapuoTUYeckas 1 npokapuoTnyeckan. OCobeHHOCTM CTPOoeHMs
npokapuoTmuyeckon KneTkn. KnetouHas cteHKa 6aktepuit. CTpoeHne syKapmuoTUYecKom
KNeTku. OCHOBHbIE OT/INYUS PACTUTE/IbHOM, }KUBOTHOMN N TPUBHOM KNETKU

3.8

MoBepPXHOCTHbIE CTPYKTYPbI KNETOK — KNETOYHAA CTEHKA, FTIMKOKANNKC, UX GYHKUMUN.
Mnasmatuyeckas membpaHa, eé ceolicTea U GyHKUMK. LinTonnasma m eé opraHomasl.
OaHomembpaHHble opraHonabl KNeTKU: aHAoNNa3MaTn4Yeckan cetb (IMNC), annapar
Fonbaxun, NM3ocombl. NoNyaBTOHOMHbIE OpraHOUAbl KNeTKU: MUTOXOHAPUW, NAACTUAbI.
MponcxoxaeHne MUTOXOHAPUIA U NnacTua. Bugbl nnactma. HemembpaHHble opraHouabl
KNETKN: pUBOCOMbI, KNETOUYHbIN LLEHTP, PECHUYKM, KIYTUKN. PYHKLMM OpraHoOna,0B
KNneTku. BknoveHuns

3.9

ALPO — perynaTopHbIi LEHTP KaeTku. CTpoeHue aapa: saepHan 060/104Ka,
Kapuonnasma, XpOMaTuH, AAPbIWKO. XpOMOCOMbI

3.10

TpaHCcnopT BELW,ECTB B KNeTKe

M13HegeATeNbHOCTb KNeTKn

4.1

ObmeH BelecTs, AN metabonunsm. Accummnnauma (nnacTuyecknin obmen) m
anccummnnauma (aHepreTMyecknin obmeH) — ABe CTOPOHbI eAMHOro NpoLiecca
MmeTabonmnsma. Tunbl o6MeHa BellecTB: aBTOTPODHbIN U reTepoTpodHbIi. Posb
bepmeHTOB B 06MeHe BelllecTs 1M NpeBpaLleHNn SHEPIUN B KNeTKe

4.2

doTocuHTes. CeeToBan 1 TemHoBsasa ¢asbl poTocuHTe3a. Peakuun dpotocmHTe3a.
3ddeKkTnBHOCTb POTOCUHTE3A. 3HaUYeHUe POTOCUHTESA A/1A }KU3HM Ha 3emne. BansaHue
ycnoBuii cpeabl Ha GOTOCUHTE3 1 CNOCOBbI NOBbILWEHUA ero NPOAYKTUBHOCTU Y
KYNbTYPHbIX pacTeHUA.

XemocuHTe3. XeMocuHTesnpytowme baktepum. 3HauyeHMe XeMOCUHTE3a AJ1A }KU3HU Ha
3emne

4.3

JHepreTUyecknin obMeH B KneTKe. PaclienneHmne BewWwecTs, BblAe/eHNE U
aKKYMY/IMPOBaHMeE 3HEPTUM B KNeTKe. ITanbl 3HepreTMyeckoro obmeHa. Mmkonus.
BporkeHue 1 ero Buabl. KucaiopoaHoe oKUCAEHUE, UK KIETOYHOE AblXaHue.

3¢ PEeKTMBHOCTb 3HEPreTMYeckoro obmeHa

4.4

Peakumn maTpuyHoro cuHTesa. leHeTnyeckas nHpopmauyma n AHK. Peanmsauus
reHeTM4ecKom MHopMaL MK B KneTke. FeHeTUYECKUIA Kog U ero CBOIMCTBA.
TpaHcKpunumusa — maTpu4dHbln cnHTe3 PHK. TpaHchauusa — buocnHTes benka.
KoanpoBaHne aMMHOKMCNOT. Ponb pubocom B BuocnHTese 6enka

4.5

HeknetouyHble Gopmbl *KMU3HU — BUpPYCbl. cTopura oTKpbITMA BUpYycoB (4.U. UBaHOBCKWIA).
OCOBEHHOCTM CTPOEHUA U KU3HEAEATENbHOCTM BUPYCOB. bakTepnodaru. bonesHu
pacTeHWN, }KMBOTHbIX U Ye/I0BEKA, Bbl3blBaeMble BUpPYycaMu. Bupyc nmmyHoaedpuumta
yenoseka (BUY) — Bo3bygutens CMNa. MpodunakTMKa pacnpocTpaHeHUs BUPYCHbIX




3aboneBaHui

PasmHo»eHWe 1 UHANBUAYaNbHOE Pa3BUTUE OPraHM3MOB

5.1

KNeTouHbI UMKA, AU XKU3HEHHbIN UUKA KneTkn. MHTepdasa n mmntos. MNMpoueccsl,
npoTeKawLlwme B nHTepdase. Pennmkauma — peakuma maTpmyiHoro cuHtesa AHK.
CTpoeHune Xpomocom. XpOMOCOMHbIN Habop — KapuoTtun. AunaouaHbli U ranJonaHbIn
XPOMOCOMHble Habopbl. XpomaTuapl. LiuTonornyeckme oCHoBbl Pa3MHOMKEHUA U
WHAMBWUAYANbHOTO Pa3BUTUA OPraHU3MOB.

deneHne knetkn — mutos. Ctagnum mmtosa. Mpouecchbl, nponcxoaaLme Ha pasHbixX
CTaanAxX MUTO3a. Buonornyecknin cmbici MuTo3a

5.2

dopMmbl pasMHOXKeEHMA opraHM3MoB: becnonoe n nonosoe. Buapl 6ecnonoro
Pa3sMHOKeHWA: AeNleHne HaaBoe, MOYKOBAHWE OLHO- U MHOTOKNETOYHbIX,
cnopoobpasoBaHue, BEreTaTMBHOE pPasMHOXKeHME. MCKYCCTBEHHOE KNOHUPOBaHNe
OPraHW3MOB, ero 3Ha4yeHue Aaa cenekuun

5.3

MosioBoe pa3smHOXeHWe, ero oTinymna ot 6ecrnosioro.

Mewos. Ctaguu meinosa. lMpoueccol, Npoucxoaslime Ha cTaausax meiosa. lNosegeHue
XpOMOCOM B meio3se. KpoccuHrosep. BMoOIOrMYeckunii CMbICa M 3HaYEeHNE Meino3a

5.4

[ameToreHes — npouecc 06pa3oBaHNA MONOBbIX KNETOK Y XUBOTHbIX. [0N0BbIe }Kenesbl:
CEMEHHUKN U ANYHNKK. OBpasoBaHMe 1 pa3BUTUE NOJOBbLIX KAETOK — rameT
(cnepmatosoug, AiLekneTka) — cepmartoreHes n ooreHes. OcobeHHOCTU CTpOoeHMA
ANLEKNETOK U cnepmaTto3onaos. OnnogoTtsopeHue. MapTeHoreHes

5.5

NHanBmayanbHoe pasBuTue (oOHTOreHes). IMOpuMoHanbHoe passuTmne (ambpuroreHes).
ITanbl SMBPMOHALHOrO Pa3BMUTUA Y NO3BOHOUYHbIX }KUBOTHbIX: ApobneHue,
ractpynsaumsa, opraHoreHes. NoctambproHanbHoe passuTue. Tunbl
NoCTaMBpPUOHANbHOrO Pa3BUTUA: NPAMOE, Henpsamoe (NMYMHOUYHOE). BanaHue cpeapl Ha
pa3BuTME OpraHn3moB; GpaKTopbl, CNOCOBHbIE Bbi3biBaTb BPOXKAEHHbIE YPOACTBA.

PocT 1 pa3zsuTHe pacteHnin. OHTOreHes LBETKOBOrO pacTeHMA: CTPOEHNE CEMEHM,
CTaAnK pasBuUTHSA

HacneacTBeHHOCTb M USMEHUYUBOCTb OpraHM3mos

6.1

MpegMeT v 3a4,34v reHeTUKKU. UcTopua pasBUTUA reHETUKKU. BKnag, poccUiicKux um
3apybekHbIX YYEHbIX B Pa3BUTME reHEeTUKU. MeToabl reHeTUKM (TrMbpuaonormyeckui,
LUMTOreHETUYECKUIA, MONIEKYNAPHO-TEHETUYECKNI). OCHOBHbIE FreHEeTUYECKUE NMOHATHUA.
FeHeTUYecKasa CMMBOJIMKA, UCMO/Ib3yeMan B CXeMaX CKPeLLMBaHNIA

6.2

3aKOHOMEPHOCTU Hac/ef0BaHMA NPU3HAKOB, YCTaHOBAEHHble . MeHaenem.
MoHornbpugHoe ckpelwmsaHme. 3aKoH eamMHoobpasmna rmbpuaos NepBoro NOKOAEHMS.
MpaBuio 4OMUHUPOBAHUA. 3aKOH pacLLeneHns NPM3HaKoB. MNoTes3a YNCTOTbI ramer.
MonHoe 1 HenosHOe 4OMUHMPOBAHME.




OnrnbpunaHoe ckpelwmBaHmne. 3aKoH HE3aBUCUMMOTO Hac/1e40BaHUA NPU3HAKOB.
LiuToreHeTn4YeCKne 0CHOBbI AUTMBPUAHOIO CKpelLlMBaHuA. AHanusmpylollee
cKkpewmBaHune. Micnonb3oBaHWe aHaNU3MPYIOLLEro CKPeLLMBaHMA Ana onpeaeneHus
reHoTmna ocobu

6.3

CuensieHHoe HacneaoBaHWe Npu3Hakos. Paborta T. MopraHa no cuenieHHomy
Hacnef0BaHMWIO reHoB. HapylueHWe cuenneHns reHoB B pe3y/ibTaTe KPOCCUHroBepa.
XpomocomHas Teopus HacneaCcTBEHHOCTU. [eHeTMYecKue KapTbl.

[eHeTnKa nona. XpomocomMHoe onpeaeneHune noaa. Aytocombl M NOSIOBbIE XPOMOCOMbI.
[omorameTHble 1 reTeporameTHble opraHu3mbl. HacneposaHne NPU3HAKOB,
CLLenIeHHbIX C MOJI0M

6.4

MN3meHYMBOCTb. BUAbI N3MEHUMBOCTU: HEHAC/IeACTBEHHAA U HAacaeACcTBEHHasA. Ponb
cpeabl B HEHACNeACTBEHHOM M3MEHUYMBOCTU. XapaKTepUCTMKa MogmdUKaLMOHHOM
N3MEHYMBOCTU. BapMauMOHHBI pag, 1 BapuaLMoHHan Kpuean. Hopma peakunm
npu3sHaka. KosinyecTBeHHble U KayecTBEHHbIE MPU3HAKM U UX HOPMa peaKkumn. CBoMcTBa
MOAUOUKALNMOHHOM U3MEHUYMBOCTU

6.5

HacneacrtBeHHas, nav reHoTUNMYecKas, UsmeHYnBocTb. KombrHaTMBHan
N3MEHUYMBOCTb. Meli03 M N0N0BOM NPOLLECC — OCHOBA KOMBUHATUBHOW M3MEHYMBOCTH.
MyTaumnoHHaA M3MEHUYNBOCTb. KnaccupuKkaLma MyTaunii: reHHble XPOMOCOMHbIE,
reHomHble. YacToTa 1M NpUYMHbI MyTaunini. MyTareHHble paKTopbl. 3aKOH
rOMOJIOTMYECKMX PALOB B HAacNeACTBEHHOMN M3MeHUYnBocTn H.U. BaBnnosa

6.6

leHeTuKa yenoseka. Kapnotun yenoseka. OCHOBHblE METO/bl FTEHETUKM YeNOBEKa:
reHeasiorm4yecknii, 6IM3HeLOBbIN, LUTOreHETUYECKNI, BUOXMMUYECKUIA, MONEKYNAPHO-
reHeTnyeckumii. CoBpemeHHoe onpeaeneHne reHoTmna: nosIHOreHoMHoe
CEKBEHMpPOBaHWE, FTEHOTUNMPOBAHME, B TOM YMcae ¢ nomoulbto MLP-aHanm3a.
HacneacreeHHble 3a60/1eBaHNA Ye/IOBEKA: reHHble 601e3HU, 601e3HU ¢
HacneaCTBEHHOM NPeApPacnoNoKEHHOCTbIO, XPOMOCOMHbIe 6one3HM. ComaTUYecKme u
reHepaTtmMBHble MyTauum. NMpUHLMNbI 340P0BOro 06pasa }KN3HKU, ANArHOCTUKY,
NPOGUNAKTUKMN N NEeYEeHUSA reHEeTUYECKUX bonesHen. MeguKo-reHeTuyeckoe
KOHCY/IbTUPOBaHME. 3HAYEeHNE MeAULUNHCKOM reHETUKM B NpeaoTBpaLLeHUM U NeYeHnn
reHeTU4YecKmx 3aboneBaHnNm YenoBekKa

Cenekums opraHmamoB. OcHOBbI 6MOTEXHO/IOTUK

7.1

CeneKkuma Kak HayKa 1 npoLecc. 3apoXKaeHne cenekumm n gomectnkauma. Yuenme H.N.
BaBMAOBa O LLEHTPaxX NPOUCXOKAEHUA U MHOTO06pPa3na KyAbTyPHbIX pacTeHwni. LieHTpbl
NPOUCXOXKAEHUA AOMALLHWNX XMBOTHbIX. COpT, Nopoaa, WTamm

7.2

CoBpemMeHHble MeToAbl cenekumm. MaccoBblit U MHAMBUAYa/bHbINA OTEOPLI B cenekumnm
pacTeHun 1 }KMUBOTHbIX. OLEeHKa 3KCTepbepa. bAnsKopoacTBEHHOE CKpelLMBaHne —
NHBPUAMUHT. YncTas AnHKUA. CKpelumBaHMe YNCTbIX TMHWUIA. TeTeposuc, uamn rubpuaHas
cuna. HepoacreseHHoe ckpeluBaHne — aytopuaunHr. OtaanéHHaa rnbpuamsauma n eé
ycnexu. MCKycCTBEHHbIA MyTareHes v noayYeHue noaMnaouaos. JocTUKeHUA cenekumm
pacTeHWN, }UBOTHbIX U MUKPOOPraHN3MOB




7.3

BrnoTexHo0rMA Kak oTpacsib NPomn3BoACTBa. [eHHaA MHXKeHepuA. ITanbl Co34aHuUA
pekombuHaHTHoM AHK 1 TpaHCcreHHbIX opraHM3moB. KneTouHan MHKeHepus.
KneTtouHble KynbTypbl. MUKPOK/IOHA/IbHOE Pa3MHOXKeHMe pacTeHui. KnoHpoBaHue
BbICOKOMPOAYKTUBHbIX CE/IbCKOXO3AMCTBEHHbIX OPraHM3MOB. IKOIOTMYECKUE U
3Tn4eckme npobaembl. TMO — reHeTUYeCKM MoAMULMPOBAHHbIE OPraHN3Mbl

11 KNACC

Kog,

MpoBepAeMblit 3N1EMEHT CoAepKaHUA

dBostouMoHHan 6uonorus

11

DBO/IIOUMOHHAA Teopua n eé MecTo B 6uonorum.

CBuaetennbCcTBa 3B0NOLMU. [afieoHTONOTMYECKME: NOCNeA0BaTe/IbHOCTb NOSABAEHNS
BMAO0B B NA/IEOHTO/IONMYECKOM IeTonncK, nepexogHble dpopmbl. Buoreorpaduyeckme:
CX0ACTBO U pasnnume gayH 1 G1op MaTepUKOB M OCTPOBOB. IMBpUOOrnyeckue:
CXOACTBA M Pa3NMuna SMOPUOHOB PasHbIX BUAOB NO3BOHOUYHbIX. CpaBHUTENbHO-
aHaTOMMYECKMNE: TOMONOTNYHbIE, aHA/IOTMYHbIE, PyAUMEHTapHble OpraHbl, aTaBU3MbI.
MonekynapHo-6MoXMMUYECKME: CXOACTBO MEXaHU3MOB HaCNeACTBEHHOCTU N OCHOBHbIX
MeTabo/INYeCKMX NyTel y BCEX OpraHM3mMoB

1.2

dBoaoUNOHHaA Teopua Y. apsuHa. [peanocbli/iku BO3HUKHOBEHUA AapPBUHMU3MA.
[BnxkyLLme cunbl 3BOAOLMM BUAOB MO JapBuHY (M36bITOUHOE Pa3MHOMKEHME NpU
OrPaHMYEHHOCTU PecypcoB, HeonpeaenéHHaa M3MeHUYMBOCTb, bopbba 3a
CylLlecTBOBaHME, eCTeCTBEHHbIN 0THOP)

1.3

CuHTeTMYecKas Teopma 3sonoLmm (CTI) n oCHOBHble eé nonoxKeHns. MUKpPosBoaoLUS.
Monynaums Kak eanHULLIA BUAA 1 3BOIIOLMUN

14

Asukywme cunbl (GakTopbl) 3BONOLMN BUAOB B Npupoge. MyTaLuMOHHbIN NpoLecc n
KOMBUHATMBHAA N3MEHUYMBOCTb. MonNynaUuMOHHbIEe BOMHbI U apelid reHos. M3onaumsa un
murpaums. EctectBeHHbIl 0T6OP — HanpasAsowWwmMn pakTop 3sosoUMn. Popmbl
ecTecTBeHHoro oTéopa.

Mpr1cnocobaeHHOCTb OPraHM3MOB Kak pe3ynbTaT 3BotouMn. Npumepbl
npucnocobaeHnin y opraHnamos. Apomopdosbl U nanoagantalmu.

Bua v BupoobpasosaHue. Kputepun suaa. OCHOBHble popmMbl BUA006pa3oBaHMA:
reorpaduyeckoe, sKON0rnMYecKkoe

1.5

MaKpoaBOJ'IIOLI,MFI. CDOprI 3BOIIOUUNN: d)I/I}'IETVI‘-IeCKaFI, ANBEPreHTHAaA, KOHBEPreHTHaAa,
napannenbHan. HEO6paTMMOCTb 3BoIOUNN

BO3HWKHOBEHME N Pa3BUTUE KU3HU HA 3emne




2.1

JoHayuHble NpeacTaBAeHUA O 3aPOXKAEHNN XKU3HW. HayyHble runoTe3bl BOSHMKHOBEHUA
YKU3HU Ha 3emne: abuoreHes 1 NaHcNepmus. Xumuyeckas 3BONIOLMA.
3KcnepMMmeHTalbHOE NOATBEPKAEHNE XMMUYECKOM 3BONOLMU. HayanbHble 3Tanbl
6uonormnyeckon agonoumn. F’mnotesa PHK-mupa. MNepeble KAETKU 1 UX 3BOOLMSA.
dopmunpoBaHME OCHOBHbIX FPYMNN KMBbIX OPraHN3MOB

2.2

PasBuTME }KM3HM Ha 3emne No 3pam 1 nepuoaam. Katapxen. Apxeinckas u
npoTepo30iicKkas apbl. [laneo3olickasn apa 1 eé nepmnoabl: KEMOPUNCKUI, OPAOBUKCKUN,
CUNYPUNCKUIN, OEBOHCKUN, KAMEHHOYIO/IbHbIN, MepMcKUiA. Me3030iicKas apa 1 eé
nepuoapl: TPMACOBbIN, OPCKUIN, MEIOBOMN.

KaltHo30M1CcKasn apa n eé nepuoapl: NaneoreHoBbIM, HEOreHOBbIN, aHTPOMNOreHOBbIN.
XapaKTepucTuka KnmmaTta v reonormyeckmnx npoueccos. OCHOBHbIE 3Tanbl 3BONHOLMM
PacTUTENbHOTO U }KMBOTHOTO MMpPA. ApoMmopdo3bl Y pacTEHUI U KUBOTHbIX. [osiBNEeHUE,
pacugeT 1 BbIMUPaHUE rpynm }KUBbIX OPraHM3MOB

2.3

CucTema opraHMYeCcKoro M1pa Kak oTparkeHue apostoumm. OCHOBHbIE CUCTEMATUYECKNE
rpynnbl OpraHM3mMoB

2.4

3dBontoumA YenoBeKka. AHTPONONOINA KaKk HayKa. PasButue npeacrasneHuit o
NPOUCXOXAEeHUM YenoBeKa. MeToabl U3ydyeHuA aHTponoreHesa. Cxo4CcTBa M pa3nnyma
YyeNloBeEKa U HKMBOTHbIX. CUCTEMATUYECKOE NONOKEHUE Yel0BEKa.

Asuxkylwme cunbl (GakTopbl) aHTponoreHesa. HacnencTBeHHas M3SMEHYMBOCTb U
€CcTecTBeHHbI oTbop. ObLecTBeHHbI 06pas XKM3HU, U3roTOBIEHWE OPYANN TPYAa,
MblLL/IEHNE, pedb

2.5

OCHOBHblE CTaAUWN 1 BETBU 3BOJIIOLIMM YeI0BEKA: aBCTPANONUTEKN, YeNIOBEK YyMENbIN,
YenoBeK Npamoxoaalunii, Yenosek HeaHaepTanbCKU, YenoBeK pasymHbIii. Haxoaku
MCKOMaeMbIX OCTaHKOB, BPEMSA CYLLLECTBOBAHMA, 061aCTb pacnpocTpaHeHus, 06bEM
roJIOBHOro Mo3ra, o6pas Xu3Hu, opyamsa

2.6

Yenoseyeckune pacbl. OcCHOBHble 60nbluUMe pachl: eBponeonaHan (eBpasuinckas), Herpo-
aBcTpanonaHas (3KkBaTopuanbHasn), MOHrononaHas (asmaTcko-amepuKaHckan). YepTbl
npucnocobeHHOCTU NpeacTaBUTeNel YeloBeYeCKUX pac K YC/I0BUAM CYLLLECTBOBaHUSA.
EanHCTBO Yenoseveckux pac. Kputmka pacmsma

OpraHu3mbl 1 OKpy:KatoLwwas cpeaa

3.1

JKO0rMA KaK HayKa. 3aga4u 1 pasgenbl sKonormn. Metoabl 3KOIOrMUYECKMX
nccnefoBaHmin. IKoNorMyeckoe MMpoBo3speHmne. Cpeabl 06UTaHMA OPraHM3MOB:
BOAHasA, HA3eMHO-BO3AYLLHAA, MOYBEHHASA, BHYTPUOPraHM3MeHHasn

3.2

dKonornyeckne paktopbl. Knaccmoumkaums skonormyeckmx Gpaktopos: abnotuyeckue,
6MOTUYECKME M aHTPOMNOreHHble. [JeicTBNe 3KoNormyeckmx GakTopoB Ha OpraHU3Mbl

3.3

Abuotnyeckme $haKkTopbl: CBET, TEMMNepaTypa, BAaxHocTb. PoTonepnoamusm.
MpucnocobieHns opraHM3mMoB K AencTBNi0 abruoTnyeckmnx GpakTopos. bruonormyeckme




PUTMbI

3.4

BuoTtnuyeckme dpaktopol. Buabl 6UOTUYECKMX B3AUMOLENCTBUIN: KOHKYPEHLLUS,
XMLLHWYECTBO, NAPA3UTU3IM, MYTyasIM3M, KOMMEHCAIM3M (HaxnebHMYecTBo,
KBapTUPAHTCTBO), aMeHCcaIn3mM, HelTpann3m. 3HaueHne BUOTUYECKUX B3aMMOAENCTBUNN
ONA CyLLLeCcTBOBaHMA OPraHM3MOB B NPUPOAHbIX coobLiecTBax

3.5

JKoIornyecKkne XxapakTepucTmkmn nonynaumm. OCHOBHble NOKasaTe v NONYAALUK:
YNCNEHHOCTb, NJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpaLma. AnHaMmKa
YMCNEHHOCTU NONYAALUUMK U €€ perynauma

CoobliecTBa M 3KOI0rMYECKME CUCTEMbI

4.1

CoobuiectBo opraHMamoB — 6uoueHo3. CTpyKTypbl B1oLeHo3a: BUaoBas,
npocTpaHcTBeHHan, Tpoduyeckas (nuwesas). Buabl-gommHaHTbl. CBA3M B BMoLeHO3e

4.2

JKonornyeckmne cnuctemol (3Kocuctembl). MoHATME 06 3KoCKUCTEME U BroreoueHose.
®YHKUMOHANbHbIE KOMMOHEHTbI 3KOCUCTEMbI: MPOAYLEHTbI, KOHCYMEHTbI, PeAYLEHTbI.
KpyroBopoT BeLLECTB 1 MOTOK SHEPrUK B sKocucTeme. Tpodpuyeckue (NuuLeBble) YpPOBHU
aKkocucTembl. Muwesble Lenu n cetu. OCHOBHbIE MOKA3aTe/In 3KOCUCTeMbI: BUomacca,
NPOAYKLMA. DKONOTUYECKME NMPAMUAbI: NPOAYKLMM, YNCAEHHOCTU, BUOMACCHI.
CBOICTBaA 3KOCMCTEM: YCTOMYMBOCTb, Camoperynaumsa, passutune. Cykueccusa

4.3

MpupoaHbIE 3KOCMCTEMbBI. IKOCUCTEMBI 03EP M PEK. IKOCUCTEMA XBOMHOIO UK
LUIMPOKONNCTBEHHOTO eca.

AHTpOI'IOI'EHHbIe 9KOCUCTEMDI. Arp03KOCMCTeMbI. yp603KOCMCT€MbI. Buonormnyeckoe u
X03AMCTBEHHOE 3HaYeHUe arposKoCnUcCTem "1 yp603KOCMCTeM.

BuopasHoobpasme Kak paKTop ycTonumMBocTM akocuctem. CoxpaHeHne 6Monormyeckoro
pa3Hoobpasusa Ha 3emne

4.4

YueHnue B.N. BepHaacKoro o buocoepe. NpaHuubl, cOCTaB M CTPYKTypa buocdepsl. *Kusoe
BELWecTBO M ero pyHKuMK. OcobeHHOCTN Bruocdepbl Kak rnobasnbHOM 3KOCUCTEMBI.
[vHamunueckoe paBHoBecue 1 obpaTHan cBA3b B 6ochepe. KpyroBopoTbl BELWECTB U
61oreoxMmmnYeckme LMKAbl 31eMeHTOB (yraepoaa, azoTa). 30HanbHOCTb buocdepsl.
OCHOBHble 6MOMbI CyLwn

4.5

YenosevecTso B 6uocdhepe 3eman. AHTponoreHHble U3MeHeHUA B bBuocoepe.
FnobasnbHble 3KoOrMYecKme npobaemsi.

OcHOBa PaUMOHaNbHOrO YNpPaBAeHUA NPUPOAHLIMU PECYpPCamm 1 UX UCMO/Ib30BaHMeE.
[ocTukeHunsa 6uonornm n oxpaHa npupoasl
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