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NOACHUTE/IbHAA 3ANMNCKA

Mpwu paspaboTke Nporpammbl No 6MON0rMKN TEOPETHUYECKYIO OCHOBY A/14 onpeaeneHna Noaxo40B K
bopmmnpoBaHUMIO cogepKaHua yuebHoro npegmerta «5MOI0rMA» COCTaBMAN: KOHLENTYa ibHbIE MO0XKEHUA
®rocC COO o B3aMM00bYC/N0BNEHHOCTU Lie/Iel, CoAePKaHWA, pe3yibTaToB 0byyeHns n TpeboBaHUiA K YPOBHIO
NOArOTOBKM BbIMYCKHUKOB, NONOXKEHNA 06 06LWMX Lensax 1 NPUHUMNAX, XapaKTepU3yHOLMX COBPEMEHHOE
cocTosiHMe cuctembl cpeaHero obuiero obpasosaHus B Poccuitickoit Gegepaumu, a TakKe NooXKeHMs o
cneunduke 6MoN0OrMM, € 3HaYEHMM B NO3HAHMM KMBOM NPUPOAbLI U 06ecnevyeHnm CyLLecTBOBaHMA
yesioBeyeckoro obuiectsa. CornacHo Ha3BaHHbIM MOOMKEHUAM, onpeaeieHbl OCHOBHblE GYHKLMN NPOrpammbl
no 6uonornu n eé cTpyKkTypa.

Mporpamma no 6uonornn faét npeactaBaeHune o Lensx, 0b obuwen ctpaternm obyvyeHus, BOCIUTaHUA U
pa3BuTUA obyydatomxca cpeacteamm yyebHoro npegmeta «bronorus», onpegenser obsasaTenbHoe
npeamMeTHOe coep:KaHue, ero CTPYKTypy, pacnpeseneHue no pasgenam u Temam, peKoMeHayemyto
NnocneaoBaTeNbHOCTb U3yYeHUs y4ebHOro MaTepmuana c y4ETOM MEKNPEAMETHbIX U BHYTPUNPESMETHbIX
cBA3el, 10rMkn obpasosBaTes/IbHOro NpoLecca, BO3PacTHbIX 0cObeHHOoCTen obyyatowmxcs.

B nporpamme no 6Moa10rMm TakKe y4mTbiBatoTCs TpeboBaHMA K NAaHUPYEMbIM JIMYHOCTHbIM,
MeTanpeamMeTHbIM U NPeaMeTHbIM pe3yibTaTam 0byyeHus B YOpMUPOBAHMM OCHOBHbIX BUAOB y4ebHo-
No3HaBaTeNbHON AeATeNbHOCTU/yUYebHbIX 4eNCTBUIN 06YUAIOLLMXCA MO OCBOEHMIO COAEPHKAHUA
6uonormnyeckoro o6pasoBaHms.

B nporpamme no 6uonorun (10-11 knaccbl, 6a30Bblit YpOBEHb) peanmM3oBaH NPUHLMMN NPEeMCTBEHHOCTHU B
n3yyeHum buonorum, bnarogapa Yemy B Helt NPOCMaTPMBAETCA HanpaBAEHHOCTb HA Pa3BUTUE 3HAHUN,
CBA3AHHbIX C GOPMUPOBAHNEM ECTECTBEHHO-HAYYHOIO MMPOBO33PEHUSA, LLEHHOCTHBIX OPUEHTALLUI IMYHOCTH,
3KO/IOMMYECKOro MbILWNEHWUS, NPeACTaBAEHUI 0 340POBOM 06pase KMU3HU U BeperKHbIM OTHOLIEHMEM K
OKpYy*KatoLen npupogHoi cpeae. Nostomy Hapsaay ¢ usydyeHmem obebnonornyeckmx TEoOpUi, a TakKe
3HaHWI O CTPOEHUN XKNBbIX CUCTEM PA3HOTIO pPaHra U CylWHOCTU OCHOBHbIX NPOTeKaloWnx B HUX Npoueccos B
nporpamme no 6MonorMK yaeneHo BHUMaHNE UCNO/Ib30BaHMIO NONYYEHHbIX 3HAHMIA B NOBCEAHEBHOM KU3HU
ONs pelweHns NPUKNagHbIX 3a4a4, B TOM Yncie: NpodUNakTUKM HacNeACTBEHHbIX 3a601eBaHN YenoBeka,
MeANKO-TEHETUYECKOTO KOHCYIbTUPOBaHMA, 060CHOBAHMUS 3KONOMMYECKN LLenecoobpasHoro noseeHus B
OKpY*KatloLen NnpupoaHoM cpeae, aHan3a BAMAHUA X03ANCTBEHHOM AeATEeNbHOCTM YENOBEKA Ha COCTOAHUE
NPUPOAHbIX U UCKYCCTBEHHbIX 3KOCUCTEM. YCUAEHUE BHUMAHUSA K NPUKNAAHON HanpaBAeHHOCTN y4ebHoro
npegmeTa «buonorna» NPoaMKTOBaHO HEOOXOAMMOCTLIO 0becneyeHmn YCA0BUI ANA peLleHnsa 0g4HON n3
aKTyasibHbIX 33434 WKO/NbHOTO brosiornyeckoro obpasoBaHus, KoTopasa npeanonaraetr GopmnupoBaHue y
obyuvaroumxca cnocobHOCTM aAanTUPOBATLCA K USMEHEHUAM AMHAMWYHO PA3BUBAIOLLLErOCA COBPEMEHHOrO
Mmupa.

Buonorusa Ha ypoBHe cpeaHero obuiero 06pas3oBaHnsa 3aHMMaET BaxkHoe mecTo. OHa obecneymBaeT
dopmmrpoBaHmMe y 06ydatoLWMXCA NPeACTaBAEHUI O Hay4HOW KapTUHe MMUpa, pacumpsaeT n 0606LaeT 3HaHUA o
XUBOM Npupose, e€ OTNIMYMTENIbHBIX NPU3HAKaX — YPOBHEBOM OpraHM3aLmnn 1 3B0AI0LMK, CO34aET YCNOBUA
ANA: NO3HAHUA 3aKOHOB KMBOW NpUpoabl, POPpMUPOBAHMA GYHKLMOHANBbHOM FPAMOTHOCTM, HaBbIKOB
340p0BOro 1 6e3onacHoro 06pasa XM3HM, 3KOJI0TMYECKOro MblLLNEHMUSA, LLEHHOCTHOTO OTHOLUEHMS K XKUBOM

NpMpoAe U Ye/I0BEKY.

Bonbluoe 3HaYeHne BUONOTUA UMEET TaKKe 411 PeLleHNs BOCNUTATE/IbHbIX U PAa3BMBAIOLMX 33434 CPeSHero
obuero obpasoBaHus, counanmsaumm obyyatowmxca. M3yyeHne 6uonornm obecneunsaeT ycaosus ans
$GOpPMUPOBAHMA MHTENNEKTYAIbHbIX, KOMMYHUKALNOHHbIX N MHGOPMALMOHHbBIX HAaBbIKOB, 3CTETUYECKOW
KY/IbTypbl, CNOCOBCTBYET MHTErPALLMM BUONOTMYECKUX 3HAHWIA C NPEACTABAEHUAMM U3 APYIMX YYEOHbIX
npeamMeToB, B YaCTHOCTU, GUSUKK, XMMKUK U reorpadmm. HazBaHHbIE NONOMKEHWNA O NpeaHasHaYeHUn yyebHoro



npegmeta «bMONOrMA» COCTaBUAN OCHOBY ANA ONpeaeeHns NoAX0A08B K 0TBOPY U CTPYKTYPUPOBAHUIO ero
cofepsKaHuaA, NpeacTaBNeHHOro B nporpamme no 6uonoruu.

OTbop coaepraHua yuebHoro npegmerta «brnosorna» Ha 6a3oBom ypoBHE OCYLLECTBAEH C NO3ULUUI
Ky/1IbTYpOCOO6pa3HOro noaxona, B COOTBETCTBUM C KOTOPbIM 0OyYatowmecs fONKHbl OCBOUTb 3HAHWUSA U
YMeHMA, 3HauMmble ana GopmupoBaHma obLLLel KybTypbl, onpeaenstolmMe aflekBaTHoe NoBeAeHNe YeNoBeKa
B OKpYXKaloLen npupoaHon cpeae, BocTpeboBaHHbIe B MOBCEAHEBHOM XMU3HN U NPAKTUYECKON AeATENbHOCTHU.
Ocoboe MecTo B 3TOM cUCTEME 3HAHMI 3aHUMAIOT 3/1IeMEHTbI COAEPKAHNUA, KOTOPbIE CNYXKaT OCHOBOM AN
dopmMmupoBaHUA NpeacTaBAEHNI 0 COBPEMEHHOMN eCTeCTBEHHO-HAYYHOM KapTUHE MMPA U LLEHHOCTHbIX
OpUEeHTaLMAX IMYHOCTM, CNOCOBCTBYIOLWLMX I'YMaHU3aLMn bruosornyeckoro obpasoBaHus.

CTpyKTypupOBaHUe cofeprkaHusa yuebHOro matepmana B nporpamme no 6MoA0rMm OCyLLECTB/IEHO C YYETOM
NPMOPUTETHOrO 3HAYEHUA 3HAHUI 06 OTIMUMTENbHBIX OCOBEHHOCTAX KMBOM NPUPOAbI, O €€ YPOBHEBOM
opraHu3aumm 1 380NN, B COOTBETCTBUN C 3TUM B CTPYKType ydebHoro npegmeta «brnonorma» BblaeneHsbi
cnepytowme cogeprratenbHble IMHUK: «BMoNorvsa Kak Hayka. MeToabl Hay4HOro NosHaHuaA», «KneTka Kak
6uonornyeckan cuctema», «OpraHmsm Kak 6mMonormyeckan cuctema», «Cucrtema u mHoroobpasme
OpraHMYecKoro mmpa», «BOJIOLMA }KUBOW NPUPOAbLI», « IKOCUCTEMbI U NPUCYLLME UM 3aKOHOMEPHOCTUY.

Llenb nsyyenus yyebHoro npegmeta «bruonorma» Ha 6asoBom ypoBHe — OB/laZeHMe obyyaroLmmmnca
3HAHUSAMM O CTPYKTYPHO-PYHKLUMOHAIbHOM OpraHM3aumm K1BbIX CUCTEM Pa3HOro paHra u npuobpeTteHune
YMEHWI UCMOJ1b30BaTb 3TU 3HAHUA A1 TPAMOTHbIX AENCTBUIA B OTHOLEHUM OOBEKTOB XMBOM NPUPOAbI U
peLleHns PasanYHbIX }KM3HEHHbIX Npobaem.

JocTuxKeHmne uenn nsydeHmna yuebHoro npeamerta «brmonorna» Ha 6a3soBom ypoBHe obecrneynsaeTca
pelleHMem cneayowmx 3aaay:

ocBoeHMe 06y4aloLWUMNCA CUCTEMbI 3HAHMIA O BMONOTNYECKUX TEOPUAX, YUEHMAX, 3aKOHAX, 3aKOHOMEPHOCTAX,
runoTesax, NpaBuaax, CAyKallnx OCHOBOM A1a GOpMMPOBaHMA NPeACTaBleHNI 0 eCTeCTBEHHO-Hay4YHOM
KapTUHe MMpa, 0 MeToAax HayYHoro No3HaHuA, CTPOEHNN, MHOro06bpasnmM U 0COBEHHOCTAX XUBbIX CUCTEM
pa3HOro ypoBHS OpraHM3aLMu1, BblAaOLINXCA OTKPLITUAX U COBPEMEHHbIX UCCNea0BaHMAX B Bruonoruu;

dopmMmupoBaHUue y 0byYatoLLMXCA NO3HABATE/IbHbIX, UHTEN/IEKTYa/IbHbIX U TBOPYECKUX CNOCOOHOCTEN B
npouecce aHann3a AaHHbIX O NYTAX Pa3BUTUS B BUONOTMM HayYHbIX B3rNAL40B, UAEN U NOAXOA0B K U3YYEHUIO
YKMBbIX CUCTEM PA3HOro YPOBHA OpraHu3auuu;

CTaHOBAEHMe y 0byvatoLmMxca obLLen KynbTypbl, GYHKLMOHANbHOMW FPAaMOTHOCTH, Pa3BUTUE YMEHWNIA 0OBACHATL
N OLLEHMBATb ABNEHUS OKPYKAIOLLEFO MMPA KUBOW NPUPOAbI HA OCHOBaHMM 3HAHWUI W ONbITa, MOYYEHHbIX NPK
n3yyeHun buonorum;

dopmupoBaHMe y 06YyUaIOLMXCA YMEHUI UNNOCTPUPOBATL 3HaUYeHNe BMONOrMYECKUX 3HAHWIA B MPAKTUYECKON
AeATeNIbHOCTM YeNoBeKa, PasBUTUM COBPEMEHHbIX MEANLMHCKMX TEXHONOMMIA U arpoBbUoTEXHOIOMNI;

BOCMUTaHME YOeXKAEHHOCTU B BOSMOYXKHOCTU NMO3HAHMA Y€/I0BEKOM }MBOW NPUPOAbl, HE0H6X0ANMOCTH
6eperKHOro OTHOLLEHUS K Hel, cobtoaeHNs STUYECKMX HOPM NPU NpoBeaeHMM BMOoN0rMYecKknx
nccneaoBaHni;

OCO3HaHMe LeHHOCTN BUOIOrMUYECKUX 3HaHUIA 414 NOBbIWEHUS YPOBHA 3KONOTMYECKOM KyNbTYpbl, ANS
dopMUpPOBaAHUA HAYYHOTO MUPOBO33PEHMUS;

npUMeHeHMe NPUOBPETEHHbIX 3HAHUI U YMEHUI B MOBCEAHEBHOM XU3HU AN OLLEHKM NOCNeACTBUIN CBOEN
OeATeNbHOCTM NO OTHOLLEHMIO K OKpYIKatoLLel cpese, cobcTBEHHOMY 340p0BbIO, 060CHOBaHWE U cobatoaeHne
mep NpodnNaKkTMKK 3aboneBaHuUi.



B cucteme cpeaHero obuwero obpasoBaHua «bruosorusa», usydaemas Ha 6a3oBoM ypoBHe, ABAAETCA
0653aTeNbHbIM y4ebHbIM NPeaMeTOM, BXOAALLMM B COCTAB NpeaMeTHOM 061acTu « EcTecTBEHHO-Hay4YHble
npeameTbi».

[nsa nsyyeHuns 6muonorum Ha 6asoBomM ypoBHe cpesHero obuiero obpasoBaHua oTBoauTca 68 yacos: B 10
Knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 yac B Hegento).



COOEPHXAHUE OBYYEHUA

10 KJTACC
Tema 1. bnonorma Kak Hayka.

Buonorua Kak HayKa. CBasb 61M010rMm ¢ 06LLeCTBEHHbBIMU, TEXHUYECKUMMU U APYTUMMU €CTECTBEHHbIMMU
HayKamu, punocodpurei, STUKON, 3CTETUKOM U NpaBom. Posb 6uonornm B GopmmpoBaHMmM COBPEMEHHOM
Hay4yHOW KapTuHbl MMpa. CucTema BUONOTMYECKMX HAYK.

MeTozbl NO3HaHMA XUBOM Npupoabl (HabntoaeHUe, SKCNEPUMEHT, ONUCaHUE, U3MepPeHUE, KnaccudurKaums,
MOZeNMpoBaHNe, CTaTUCTUYECKan 06paboTKa AaHHbIX).

JemoHcTpauum:

MopTtpeTbl: Y. apsuH, . MeHgenb, H. K. Konbuos, K. YOTCOH 1 @. KpuK.

Tabanupl 1 cxembl: «MeToabl NO3HAHWA }KUBOW NPUPOAbI».

JNTabopaTtopHble U NpaKkTUyYeckne paboTbl:

MpakTnyeckas pabota Ne 1. «Mcnonb3oBaHWE Pas3NYHbIX METOAOB NPU N3YHEeHUM BUONOTMYECKNX OO BEKTOBY.
Tema 2. KuBble cMCTEMbI U UX OpraHM3aLua.

HuBble cuctemsl (BocucTembl) Kak NnpegmeT usydeHus 6uonorumn. OTamMume RuUBbIX CUCTEM OT
HeopraHM4YecKomn Npupoabl.

CsoicTBa buocuctem u nx pasHoobpasmne. YpoBHU opraHM3aUmnm BUOCUCTEM: MONEKYNAPHbIN, KNETOUHbIN,
TKaHeBbIN, OpraHU3MeHHbIN, NONYAALNOHHO-BUA0BOM, SKOCUCTEMHbIN (BUOreoLeHOTUUYECKUIH), BUochepHbIi.

JemoHcTpauum:

Tabanupl 1 cxembl: «OCHOBHbIE MPU3HAKM KU3HM», «YPOBHM OpraHmM3aLmm XUBON NPUPOLbI».
ObopyaoBaHue: mogenb monekynbl AHK.

Tema 3. XMMWYECKMIA COCTAB U CTPOEHUNE KNIETKM.

XMMUYECKUI COCTaB KNETKU. XMMUYECKNE 3N1EMEHTDI: MaKpO321eMEHTbI, MNKPO3/1IEMEHTbDI. Bopawm
MWHEPasibHble BeW,eCTBa.

CDyHKLl,MM BOAbl U MMHEpPaANbHbIX BELLLECTB B KNeTKe. [NogaeprkaHne 0CMOTUYECKOTo 6anaHca.

Benkn. CocTae 1 cTpoeHne 6e1KoB. AMMHOKMUCAOTbI — MOHOMEPbLI 6e1KoB. HesameHMMble 1 3aMeHUMble
aMUHOKMCNOTbl. AMMHOKUC/IOTHBIV COCTaB. YPOBHU CTPYKTYPbl 6E/IKOBOW MOJIeKy /bl (MepBUYHAn, BTOPUYHAA,
TPETMYHAA U YETBEPTMYHAA CTPYKTYPa). XMMUYECcKMe cBoicTBa b6elkoB. Buonornyeckne GpyHKUMM 6enkos.

depmeHTbl — BroNornyeckne Katanmsatopsl. CTpoeHue GpepmeHTa: aKTUBHBbIN LLEHTP, cybcTpaTHas
cneunduyHocTb. KodepmeHTbl. BUTamuHbl. OTAnUMA GepPMEHTOB OT HEOPraHMYECKMUX KaTa1M3aTopoB.

YrnesoApl: MOHOCaxapuabl (rntokosa, pubosa n ae3okcnpunbosa), Ancaxapuabl (caxaposa, 1aKTo3a) 1
nonucaxapuasl (Kpaxman, rvKoreH, uenntonosa). buonormyeckue GyHKLMM YyrneBoAOB.

Nvnugpl: Tpuranuepuabl, pochonmnugpl, crepouasl. fmapodunsHo-rMapodobHbie cBoicTBa. BMonorvyeckme
byHKUMKM nnnnaos. CpaBHeHWe yrnesoaoB, 6e/1KOB U IMNNA0B Kak UCTOYHUKOB SHEPTUM.



HyknenHosble Kncnotbl: AHK 1 PHK. HykneoTnabl — MOHOMeEpPbI HYKNEUHOBbIX KUCNOT. CTpoeHne n GpyHKummn
OHK. CtpoeHue un dyHKumn PHK. Buapl PHK. AT®: ctpoeHne n dyHKUmUK.

LiMTonorna — Hayka o Knetke. KnetoyHas Teopusa — npMmep B3aumoaencTema ngein n GaktoB B HAY4HOM
No3HaHUKU. MeToabl U3YYEHUA KNETKN.

KneTka KaK LenocTHan *ueasa cuctema. O6Lume NpM3HAKKM KNEeTOK: 3aMKHYTaA Hapy»KHaa membpaHa,
monekynbl AHK Kak reHeTUYeCKMM annapart, cuctema cuHTesa besnka.

Tunbl KNETOK: 3yKapnoTMYecKas M npokapnoTmyeckan. OCO6eHHOCTUN CTPOEHMA MPOKAPUOTUYECKON KNETKMU.
KneTouHas cTeHka 6akTepuit. CTpoeHme 3yKapnoTuyeckon KneTkn. OCHOBHbIE OTIMYMA PACTUTENIbHOM,
YKMBOTHOW U TPUBHOWM KNETKMU.

MOBEPXHOCTHbIE CTPYKTYPbI KNETOK — K/IETOYHAA CTEHKA, IMMKOKAAMNKC, UX GYHKUMUK. MnasmaTryeckan
membpaHa, eé ceolicTBa U GyHKUMK. LUnuTonnasma n eé opraHomabl. OgHOMeMbpaHHbIe OpraHOMAbl KNETKU:
3NC, annapat FonbaKn, NM30CoMbI. M0YyaBTOHOMHbIE OPraHOMAbI KNETKU: MUTOXOHZPUM, NAACTUABI.
MpouncxoxaeHne MUTOXOHAPUI U naacTua. Buabl nnactng,. HemembpaHHble opraHonAabl KAeTKU: prubocomsl,
KNETOYHbIN LEHTP, LEHTPUONN, PECHUYKMU, KIYTUKU. DYHKLMM OpraHONa0B KNeTKU. BKAoYeHus.

AAPO — perynaTopHbIi LEHTP KneTku. CTpoeHue Agpa: agepHaa 060104Ka, KapuMonaasma, XpOMaTuH,
AQPbILLKO. XpOMOCOMbI.

TpaHCNOpPT BELLECTB B K/ETKE.
JemoHcTpaunum:

MopTpeTbl: A. JleseHryk, P. T'yk, T. LUBaHH, M. WWnengeH, P. Bupxos, XK. YoTcoH, ®. KpuK, M. YUnKuHc, P.
®paHkauH, K. M. bap.

Onarpammbl: «PacnpeneneHne XMMMUYECKUX 3/IEMEHTOB B HEXKMBOW Npupogey», «PacnpeaeneHne XMMUYeCcKmx
3N1EMEHTOB B XMBOW Npupoae».

Tabnuubl u cxembl: «Mepuoguyeckasn Tabamua XMMUYECKUX 3n1emMeHTOB», «CTPOeHUe MOJIEKY/bl BOAbIY,
«brnocunHTes benka», «CTpoeHne monekynbl 6enka», «CtpoeHne dpepmeHTa», «HyknenHosble KMCNoTbl. AHK»,
«CtpoeHue monekynbl ATO», «CTpoeHUe 3yKapmoTUYECKOM KNeTKM», KCTPOEHUE KUBOTHOM KNETKUY,
«CTpoeHune pacTUTEeNbHOM KNeTkn», «CTpoeHmne NPOKApPUOTUYECKON KNeTKM», «CTpoeHue Aapa KAeTKu»,
«Yrnesogbl», «J/Innngbi».

ObopyaoBaHue: CBETOBOM MUKPOCKON, 0bopyaoBaHue Ans NpoBeaeHns HabatoaeHUN, USMEPEHUN,
3KCNEepPMMEHTOB, MMKpOMNpenapaTbl PacTUTENbHbIX, )UBOTHbIX M BaKTepUanbHbIX KNETOK.

NabopaTopHble M NpaKTUYECKMe PaboTbi:

NabopaTtopHasa pabota Ne 1. «M3ydeHre KaTaAUTUYECKOW aKTUBHOCTU GepMEHTOB (Ha NnpumMepe amunasbl Uan
KaTanasbl)».

NabopatopHasn pabota Ne 2. «M3yyeHne CTPOEHMA KNETOK PACTEHNN, }KMBOTHbIX U BakTepuin nog
MWKPOCKOMOM Ha rOTOBbIX MMKpONpenapaTax U Ux onuncaHue».

Tema 4. KnsHeneatenbHOCTb KNETKU.

O6meH BelecTs, nan metabonnsm. Accummnauma (Na1acTMYecknini obmeH) U AUcCMmMUNAUNA (SHepreTUYecKkuit
06MeH) — ABe CTOPOHbI eAMHOro Npolecca metabonnsma. Posib 3aKOHOB COXpaHEHMS BELLLECTB U SHEPTUU B
noHMMaHun metabonunsma.



Tunbl 06MeHa BeLLeCTB: aBTOTPOPHbIN U reTepoTpodHbIi. Posib pepMeHTOB B 06MeHe BELLECTB U
npeBpaLLeHNn SHEPTUN B K/ETKe.

doTocuHTes. CeeToBan U TemHoBas ¢asbl GoTocuHTe3a. Peakuun dotocnHTesa. IddeKkTnBHOCTL GoTOCUHTESA.
3HayeHMe GOTOCMHTE3a AN KM3HU Ha 3emie. BanaHue ycnosuin cpegbl Ha GOTOCMHTES M cnocobbl
NOBbILEHMA ero NPOAYKTUBHOCTU Y KY/IbTYPHbIX PacTEHUIA.

XemocuHTes. XeMOCUHTe3npytoLme 6aKTepVIM. 3HayeHMe XeMOCUHTE3a 414 XKU3HU Ha 3emne.

JHepreTUUYeCcKUin o6MeH B KneTKe. PaclienneHmne BewecTs, BblAe/eHNE U aKKYMY/IMPOBaHNE 3HEPrMM B KNETKE.
3Tanbl sHepreTnyeckoro obmeHa. Munkoams. BpoxkeHue u ero Buabl. KuciopogHoe okUcaeHne, UK KNeTouHoe
AbixaHune. OkucautenbHoe pochopunmposaHme. IGPEKTUBHOCTb IHEPTETUYECKOrO 0BMEHa.

Peakumn matpuyHoro cnHTesa. NreHetndeckana nHoopmauma n AHK. Peannsaums reHetnyeckon nHbopmaumnm 8
KneTke. FeHeTUYECKNA KO4 M ero cBOMCTBA. TPAHCKPUNLMA — MATPUYHbIN cuHTe3 PHK. TpaHchauma —
61oCnHTE3 6enKa. ITanobl TpaHcaaumMK. KogmpoBaHne amMHOKMCAOT. Ponb pubocom B BuocnHTe3e beska.

HekneTtouyHble Gopmbl *KMU3HU — BUpPYCbl. UcTopua oTKpbITMA BUpYcoB (4. UN. UBaHoBCcKMIN). OcobeHHOCTH
CTPOEHUA U }KU3HEHHOIO LMKNA BUPYCOB. bakTtepuodarn. bonesHn pacteHUi, XKUBOTHbBIX U YENOBEKA,
Bbi3blBaeMble BMpycamu. Bupyc ummyHoaeduumuta yenoseka (BUY) — soszbyautens CMUAa. ObpatHas
TpaHCKpUNUMA, peBepTasa U MHTerpasa. MpodunaktuKka pacnpocTpaHeHUs BUPYCHbIX 3aboneBaHuiA.

JemoHcTpaunum:
MNopTtpetbl: H. K. Konbyos, A. N. MBaHoscKuit, K. A. Tumupnases.

Tabnuubl M cxembl: «TUnbl NUTaHKAY, «MeTaboansm», « MUTOXOHAPUA», KIHEPreTUYECKUA OOMEH»,
«Xnoponnact», «PotocmHTes», «CtpoeHne AHK», «CTpoeHune 1 GyHKLUMOHMPOBaHUE reHa», «CUHTe3 benkay,
«leHeTUYecKkuit Kogy, «Bupycbl», «baktepmodaru», «CTpoeHue 1 3Kn3HeHHbI uuKkn supyca CMida,
b6aktepuodara», «Pennmkauma OHK».

ObopyaoBaHue: mogenu-annankaumm «Yasoenme HK n TpaHckpunums», «buocnHTes 6enkar», «CtpoeHune
KNeTkn», moaens CTpyKTypbl AHK.

Tema 5. PasamHoKeHUe v nHOunBMAyasibHOE pa3BuUTUE OpPraHN3mos.

KNeToUHbIV UMK/, UNUN KU3HEHHBIN LMKN KNeTkn. UHTepdasza u mutos. Mpoueccol, NpoTeKatowue B UHTepdase.
PennvKkauma — peakuma maTpuyHoro cuHTesa [HK. CTpoeHne XpomMocom. XpOMOCOMHbIN Habop — KapuoTun.
AnnnonaHblin U rannonaHbli XpOMOCOMHbIe Habopbl. XpomaTuabl. LiMTonornyeckne oCHOBbI Pa3sMHOMKEHUA 1
MHANBUAYANbHOTO PAa3BUTUA OPraHM3MOB.

LdeneHne knetkn — mntos. Ctagum muTosa. Mpouecchl, nponcxoaauine Ha pasHbiX CTaguAX MUTO3a.
Buonornyecknit cmbicn MUTo3a.

Mporpammupyemas rubenib KNeTkM — anonTos.

dopMmbl pasMHOXKeEHMS OpraHM3MoB: becnonoe 1 nososoe. Buapl 6ecnonoro pasmHoXKeHUA: geneHne Haasoe,
NMOYKOBaHWE OAHO- U MHOFOKNETOYHbIX, CNOPO06pasoBaHue, BereTaTMBHOE pasMHoXKeHue. MicKyccTBeHHOe
KJOHMPOBaHWE OPraHU3MOB, Ero 3HaYeHue AN CeNeKLmn.

Monosoe pasmHOXKeHMe, ero OTINYMA OT 6ecnosoro.

MeWos. CTagnn meitosa. MNpouecchl, TPoOUCXoAALLME Ha CTaauAX meio3a. MoBeaeHe XpOMOCOM B Meio3se.
KpoccuHrosep. buonornyeckmin cmbicn u 3HayeHMe meiosa.



FameToreHes — npolecc 06pa3oBaHNA MNONOBbIX KNETOK Y XUBOTHbIX. [010BbIE Kenesbl: CEMEHHUKN U
ANYHUKK. OBpa3oBaHMe M Pa3BUTME NOJIOBLIX KIETOK — rameT (crnepmaTo3ouna, aiuekseTka) — cnepmaToreHes
1 oBoreHes. OcobeHHOCTM CTPoEeHUA ANLLEKNETOK K cnepmaTo3onaos. OnnogotsopeHue. MapTeHoreHes.

NHanBmayanbHoe pasBuTue (OHTOreHes). IMBpuMoHanbHOe pasBuTUe (ambpuoreHes). ITanbl SMO6PMOHANbHOIO
pasBUTUA Yy MO3BOHOYHbIX }KUBOTHbIX: ApobaeHWe, racTpynauma, opraHoreHes. MoctambpuoHanbHoe passuTHe.
Tunbl NOCTIMBPMOHANBLHOIO Pa3BUTUA: NPAMOE, HEMPAMOE (IMYMHOYHOE). BansHue cpeapl Ha pa3BuTUe
OpraHn3moB, GpaKTopbl, CNOCOBHbIE BbI3bIBaTb BPOXKAEHHbIE YPOACTBA.

PocT 1 pasButMe pacteHnn. OHTOreHes LUBETKOBOrO PAcTEHUA: CTPOEHUE CEMEHM, CTAaANM PA3BUTHA.
JemoHcTpaunum:

Tabnnupl 1 cxembl: «POpMbl Pa3MHOMKEHMA OpraHM3MoB», «[IBOMHOE ON10A0TBOPEHME Y LIBETKOBbIX
pacTeHuiny, «BereTaTUBHOE Pa3MHOMEHNEe pacTeHnin», «[leneHne KneTkm baktepuiny, «CTpoeHMe nonoBbIX
KNeToK», «CTpoeHune Xpomocombl», « KnetouHblit unkn», «Penankayma AHK», «MuTo3», «Melio3», «[pamoe u
Henpamoe pa3BuTMe», «fameToreHes y MAeKonuTatowmx n YenoBeka», « OCHOBHbIE CTaANN OHTOreHe3a».

ObopyaoBaHue: MMKPOCKOMN, MUKponpenapaTbl «CnepmaTto3onabl MAeKonuTaloLwero», « AMuekneTka
maekonurtatowero», «KapmMoKkMHes B K/IETKAX KOPELLKA JYKa», MarHUTHaa mogeb-annamkauua «enenme
KneTkm», mogenb AHK, moaens metadpasHoN XpOMOCOMbI.

NabopaTopHble M NpaKkTUYeCKMe paboTbi:

NabopaTopHasn paboTa Ne 3. «HabnogeHne MUTO3a B KNETKaX KOHUMKA KOPELLKA /IyKa Ha roToBbIX
MUKponpenapaTax».

NabopatopHas paboTa N2 4. «/M3yyeHne cTpoeHMA NON0BbIX KAETOK Ha FOTOBbIX MUKpONpenapaTax».
Tema 6. HacnencTBeHHOCTb M USMEHYUBOCTb OPraHM3MOB.

MpegmeT 1 3a43a4m reHeTUKKU. ictopuma pasBuTUA reHeTUKN. Ponb LMTONOTMKN M 3MBPUOIOrMN B CTAHOBAEHUN
reHeTUKU. BKnag poccMMCKMX U 3apybeskHbIX Y4EHbIX B Pa3BUTUE reHETUKKU. MeToabl reHeTUKU
(rMbpmnaonorMyecknin, LUTOreHeTUYECKUN, MONEKYNSPHO-TEHETUYECKMIA). OCHOBHbIE reHeTUYeCcKUe NOHATUA.
leHeTMYecKaa CMMBO/IMKA, UCMO/Ib3yeMas B CXEMaX CKPeLLMBaHUIA.

3aKOHOMepHOCTM HacnenoBaHUA NPU3HaKOB, YCTAaHOB/IEHHbIE . Mengenem. MOHOI’M6pVIAHO€ CKpewmnBaHue.
3aKoH EAMHOO6pa3MH FM6pMAOB nepBoro nokoserHua. NpasnMao 4OMUHUPOBAHUA. 3aKoH pacwenneHnA
npu3HakoB. N'MnoTesa YNcToTbl ramet. [lonHoe 1 HenoaHOe AOMUHUPOBAHMeE.

AnrnbpuaHoe ckpewmsBaHme. 3aKOH HE3aBMCMMOTO Hac/eA0BaHMA NPM3HaKOoB. LiuToreHeTMyeckne oCcHOBbI
ANrMbpuaHOro ckpewmBaHma. AHaAn3MpPYLoLLEe CKpelmBaHme. Mcnoib3oBaHWE aHaIM3MPYHOLLErO
CKpelLMBaHnA Ans onpeaesieHns reHotuna ocobu.

CuensieHHoe HacnedoBaHMe npM3Hakos. PaboTa T. MopraHa no cuensieHHOMY Hac/e40BaHWUIO FeHOB.
HapyweHue cuenieHua reHOB B pe3yanbTaTe KPOCCUHIOBepa.

XpOMOCOMHaH TEOPUA HACeACTBEHHOCTMU. lFeHeTU4ecKkune KapTbl.

leHeTnKa nona. XpOMOCOMHOe onpeaeneHue nona. AYTOCOMbI M nonoBble XPOMOCOMbI. fomorameTHble U
reTeporameTHble opraHM3mbl. HacnegoBaHmMe NPU3HAKOB, CUENIeHHbIX C MOJOM.

MN3meHUYMBOCTb. BUAbl N3MEHUMBOCTU: HEHAC/IACTBEHHAA U HAacneACcTBEeHHasA. Ponb cpeabl B
HeHacneaCTBEHHON N3MEHYMBOCTU. XapaKTepUCTUKa MOANPUKALMOHHON N3MEHYMBOCTU. BapnaLlMOHHbIN pAag,
W BapMaLMOHHan Kpuean. Hopma peakumm npusHaka. KonnyectBeHHble M KAYeCTBEHHbIE MPU3HAKMU U UX
Hopma peaKkuuun. CeolictBa MOANPUKALMOHHON N3MEHYNBOCTM.



HacneacTtBeHHasn, UM reHOTUNMYECKaA, U3SMEHUYMBOCTb. KOMBMHATMBHAA N3MeHUYNBOCTb. Meio3 1 nonosow
NpoLLecc — 0OCHOBa KOMBUMHATUBHOM M3MEHUYMBOCTU. MyTauMOHHAs U3MeHUYNBOCTb. KnaccuduKkauma mytaumii:
reHHble, XPOMOCOMHbIE, FreHOMHbIe. YacToTa U NPUYMHbI MyTauunit. MyTtareHHble ¢aKTopbl. 3aKOH
roMoJIOrMYecKknx paaos B HacaeACcTBEHHOW nameHuymBocTu H. U. Basunosa.

BHeAagepHaa HacneACTBEHHOCTb U USMEHUYMBOCTD.

leHeTuKa yenoseka. Kapmnotun yenoseka. OCHOBHblE METO/bl FTEHETUKM YeI0BEKa: FreHeaIorMyeckuni,
6/1M3HEL0BbIN, LUTOTEHETUUYECKUI, BUOXMMUYECKUIN, MOJIEKYAAPHO-TeHeTUYECcKMn. COBpemMeHHoe
onpegeneHne reHoTMna: NoJIHOreHOMHOE CEKBEHUPOBAHUE, FeHOTUNMPOBAHUE, B TOM Ync/ie ¢ nomollbio MLP-
aHanmsa. HacneacreeHHble 3ab0/1eBaHUA YeNOBEKa: reHHble 601e3HU, 601e3HM C HacieACTBEHHOM
npeapacnonoXeHHOCTbI, XpPOMOCOMHbIe 601e3HM. ComaTUYecKme 1 reHepaTuBHble myTaumn. CTBONOBbIE
KneTku. MpuHUMnbl 340p0BOro o6pasa KU3HU, AMAarHOCTUKN, NPODUNAKTUKM U IeYEHUA FTeHETUYECKNX
6onesHel. MeanKO-reHeTUYECKOE KOHCYIbTUPOBaHME. 3HaYeHne MeaANLMHCKON FeHETUKN B NpeaoTBpaLleHnmn
N NIeYeHUN reHeTMYecknx 3abonesaHnin YenoBeka.

JemoHcTpaunm:
MNopTtpeTbl: . MeHgens, T. MopraH, I'. ge ®pus, C. C. YeTtBepukos, H. B. Tumodees-Pecosckuii, H. U. Basnnos.

Tabnuubl 1 cxembl: « MoHOrMBpUAHOE CKpeLMBaHMe N ero LMToreHeTuYeckas oCHOBa», «3aKoH paclienaeHua
M ero uMTOreHeTuYecKasa oCHoBa», «3aKOH YNCTOTbI rameTy, «AurnbpuaHoe ckpewmsaHmne», «Llutonornueckue
OCHOBbI AUrMBPUAHOIO CKpeLWmBaHua», «Meiio3», «Bsaumoaeincreme aniesbHbix reHoB», «FeHeTnYeckune
KapTbl pacTEHUN, }XMBOTHbIX M YenoBeKay, «[eHeTUKa noia», «3akoHOMEePHOCTU HacaeA0BaHUA, CLENAEeHHOro
€ NoNIoM», «KapuoTUNbl YENOBEKA U UBOTHBIX», «Buabl M3MeHuUMBOCTM Y, « MoanduKaumoHHas
M3MeHUYMBOCTbY», «HacnenosaHue pesyc-paktopar, «FeHeTMKa rpynn Kposu», « MyTaumoHHan M3MEHUYNBOCTbY.

Ob6opyaoBaHue: moaenv-annankaumm « MoHormbpumaHoe ckpelmBaHmne», «HenoaHoe AOMUHUPOBAHMEY,
«dnrnbpugHoe ckpewmsaHme», «lepeKkpECT XpOMOCOM», MUKPOCKON U MUKponpenapat «po3soduna»
(Hopma, myTaumm Gopmbl KpblIbEB M OKPACKK Tena), repbapuin «Fopox NocesHOM».

NabopaTopHble U NpaKkTUYecKne paboToi:

NabopaTopHas paboTa No 5. «M3yyeHne pesybTaToB MOHOTMBPUAHOTO U AUTMBPUAHOTO CKPELLMBAHUSA Y
Ap030dUNbI Ha FOTOBLIX MMKpPOMpenapaTax».

NabopaTtopHasa paboTa N2 6. «M3yyeHne mogMdUKaLMOHHON N3MEHUYNBOCTU, MOCTPOEHNE BAPUALMOHHOTO
psAa v BapMaLMOHHON KPUBOMNY.

NabopatopHasn pabota Ne 7. «AHaAM3 myTaumii y gpo3odubl Ha FOTOBLIX MUKPONpPenapaTax».
MpakTnyeckana pabota Ne 2. «CocTaB/ieHne 1 aHaIn3 POAOC/IOBHbIX YE/IOBEKA».
Tema 7. Cenekuus opraHnamoB. OCHOBbI BMOTEXHONOTUM.

CeneKkumsa Kak HayKa v npouecc. 3apoxkaeHune cenekunm n gomectmkauma. Yuenme H. U. Basnnosa o LeHTpax
NPOUCXOXKAEHUSA U MHOT006pa3na KybTyPHbIX pacTeHWUI. LLeHTpbl MPOUCXOKAEHNA AOMALLHNX }KUBOTHbIX.
Coprt, nopoaa, Wwramm.

CoBpemeHHble MeToabl cesiekumm. MaccoBbIi U MHAMBUAYANbHbIA OTBOPbI B CENEKLMU PACTEHNI U KUBOTHbIX.
OueHKa aKcTepbepa. BAnsKopoacTBEHHOE CKpeLLMBaHNe — MHBPUAUHT. Yuctas nHuA. CKpewMBaHMe YUCTbIX
NMHKi. TeTeposuc, unm rmubpuaHan cuna. HepoacteeHHoe CKpelumBaHune — aytopuanHr. OtaanéHHan
rmbpuamsaumns n eé ycnexu. MUCKyccTBeHHbIA MyTareHes U noaydyeHue noamnaonaos. JocTuskeHna cenekumm
PaCTEHUI, }KMBOTHbIX U MUKPOOPraHM3MOB.



BuoTexHONOrMA Kak oTpac/b NPOM3BOACTBA. [eHHas NHKeHepwua. ITanbl co3gaHua pekombuHaHTHol OHK u
TPaHCreHHbIX OpraHn3mMoB. KneTouHas uHKeHepus. KnetouHble KybTypbl. MUKPOKIOHA/bHOE Pa3MHOMeEHNe
pacTeHuit. KnoHMpoBaHMe BbICOKONPOAYKTUBHbIX CE/IbCKOXO3AMCTBEHHbIX OPraHM3mMoB. JKo0rMYeckme u
aTn4eckune npobiembl. TMO — reHeTUYECKM MOAUDULMPOBAHHbIE OPraHU3MbI.

JemoHcTpaunm:
MopTtpeTbl: H. UN. Basunos, U. B. Muuypun, I'. [l. KapneueHko, M. ®. MBaHoOB.

Tabanupl M cxembl: KapTa «LLeHTpbl NPOUCXOXKAEHNA U MHOFO0BpPasuA KyAbTypPHbIX pacTeHnin», «Mopoabl
OOMaLLIHNX }KUBOTHbIX», «COpTa Ky/IbTYPHbIX pacTeHuin», «OTganéHHan rubpuansauma», «PaboTbl akagemmKka
M. ®. MBaHoBa», «Moannnonausa», «O6bEKTbl BUOTEXHONOTNNY, « KNETOUHbIE KYNbTYPbl U KNOHUPOBAHUEY,
«KoHCTpynpoBaHue 1 nepeHocC reHoB, XPOMOCOMY.

Ob6opyaoBaHWe: MynsaXKM NAOA0B M KOPHENNOA0B ANKUX GOPM U KyAbTYPHbIX COPTOB pacTeHwUi, repbapuii
«CenbCKOXO3ANCTBEHHbIE PAaCTEHUAY.

NabopaTopHble M NpaKkTUYecKMe paboTbi:

IKcKypcua « OCHOBHbIE METOAbI U AOCTUMEHNA CENEKLLUM PACTEHNI N MUBOTHbIX (Ha CENEKLMOHHYIO CTaHUMIO,
naemeHHyto depmy, COpToMCNbITaTE/IbHbIM YY4AaCTOK, B TEN/IMYHOE XO3AMCTBO, TabopaTopUIo arpoyHUBepcuTeTa
WAW HAYYHOTO LeHTPa)».

11 KNIACC
Tema 1. IBoNOUMOHHAsA Buonorus.

MpeanocblIKM BO3HUKHOBEHWA 3BOIIOLMOHHOMN TEOPUW. DBOJIIOLMOHHASA TEOPUS 1 €€ MecTo B buonoruu.
B/AMAHMeE 3BONOLMOHHOMN TEOPUN HA Pa3BUTUE BUONOTUU N APYTUX HAYK.

CBMAeTenbCTBa 380U, aNleOHTONOIMMYECKME: NOCAeA0BaTENbHOCTb NOABAEHWA BUA0B B
NaNeoHTONIOrMYECKo neTonuncK, nepexosHole Gpopmbl. broreorpadpuyeckne: CXoACTBO M pasnnume dpayH u
$bNop MaTepUKOB 1 OCTPOBOB.

3M6pVIOI'IOI'MLIECKMEZ CcXoAacTBa U pasnnyuma 3M6pMOHOB pa3HbIX BUAOB NO3BOHOYHbIX. CpaBHMTeJ’IbHO-
aHaTOMMYECKMEe: TOMONOTMUYHbIE, aHANOTUYHbIe, PYAMMEHTapPHbIe OpraHbl, aTaBu3mbl. MoneKynapHo-
61MOoXMMMYECKHe: CXoA4CTBO MEXaHU3MOB HacneaCTBEHHOCTU U OCHOBHDbIX meTaboimyeckmnx HYTGVI Yy BCeX
OpraHM3mos.

3BoAtounoHHana Teopua Y. lapeuHa. MNpeanocblikK1 BOSHUKHOBEHWUA AapBUHM3MA. [BUXKYLLME CUbl 3BOAOLUU
BMA08B Mo [JapsBuHy (M36bITOYHOE Pa3MHOMKEHWE NPU OFPAHMYEHHOCTM PECYpPCOB, HeonpeaeéHHas
M3MEHYNBOCTb, 6opbba 3a cyLLecTBOBaHME, ECTECTBEHHbIN OTHOP).

CuHTeTMYecKas Teopma asonoumm (CTI) n eé OCHOBHbIE NONOXKEHMUS.
MuKpoasoaoums. NMonynaumna Kak eanH1ua BUAa U 3BOIOLUN.

Asukywme cunbl (PpakTopbl) 3B0AIOLMM BUAOB B NpUpoae. MyTaumoHHbIN NpoLecc n KoMbUHaTUBHanA
N3MEHYUBOCTb. NoNyNALUMOHHbIE BO/HbI U Apeid reHoB. M3onauma u murpaums.

EcTecTBeHHbIN 0T60p — Hanpasaatowmin paktop ssontouum. Popmbl ecTtecTBeHHOro otTbopa.

Mprcnocob1eHHOCTb OPraHM3MOB KaK pe3y/bTaT 380/1toumu. Mpumepbl nprucnocobaeHmnin y opraHM3mMos.
Apomopdosbl 1 ManoaganTaLmm.



Bua v BugoobpasosaHue. Kputepum euga. OcHoBHble GOpMbl BUA006pa3oBaHUA: reorpaduyeckoe,
3KosIorMyecKoe.

Makpossontouusa. Popmbl 3BoNOLUNK: UAETMYECKAA, AMBEPTreHTHan, KOHBEePreHTHasn, napaniesbHas.
HeobpaTnmocTb 3BOIOLUMN.

MpoucxoxaeHWe oT HecneumnannsnpoBaHHbIX NpeaKos. Mporpeccupytollas cneunanmsauma. AgantusHas
paguaums.

JemoHcTpaunm:

MNopTpertbl: K. lInHHen, XK. b. Jlamapk, Y. JapsuH, B. O. Kosanesckuit, K. M. bap, 3. l'ekkenb, ®. Mionnep, A. H.
CeBepuos.

Tabnnupl M cxembl: «PasBUTUE OPraHNYECKOro MMpa Ha 3emse», «3apoabin MO3BOHOYHbIX MKUBOTHbIXY,
«ApxeonTepuKkcy, «Popmbl 60pbObI 3a cyllecTBoBaHNEY, «EcTecTBeHHbIN 0T6op», «MHOroobpasmne copTos
pacTeHuiny, «MHoroobpasue nopoa, *KMBOTHbIX», «Monyaaummn», « MyTauMOHHAs U3MEHYNBOCTbLY,
«Apomopdosbi», «Manoagantaumny, «Oblwas gereHepaymay, «BuxKyLLMe cubl 3BOAOLUUMY», «KapTa-cxema
mapLipyTa nytewectsns Y. JapsuHa», «bopbba 3a cyuwiectBoBaHuMe», «prucnocobaeHHOCTb OpraHM3MOBY,
«leorpadumueckoe BngoobpasoBaHme», «IKoNOrMyeckoe BMa00bpa3oBaHue».

O6opyaoBaHMe: KONNEKLUMUSA HACEKOMbIX C Pa3IMYHbIMM TUMAMU OKPaCKK, Habop NA0A0B U CEMSAH, KONNEKLMUA
«MprMepbl 3aWUTHBIX MPUCNOCOBNEHMI Y UBOTHBIX», MoAeNb « OCHOBHbIE HanpaB/ieHUA 3BOIOLUNY,
06bémHana mogesnb «CTpoeHme roJIoBHOro MO3ra Mo3BOHOYHbIXY.

Buoreorpadpuueckasn Kapta mmpa, Konnekumsa «Popmbl COXPaHHOCTU MCKOMAEMbIX }KUBOTHbIX U PaCTEHUIAY,
MoZeb anmnanKauma «lepeKkpect XxpoOMocomM», BaXKHble NpenapaTbl «Pa3BnTne Hacekomoro», «Passutue
NATYLWKM», MUKponpenapat «po3oduna» (Hopma, MyTaunm Gopmbl KPbIJIbEB U OKPACKKM Tena).

JNTabopaTtopHble 1 NpakTuyeckne paboTbl:

NabopatopHana paboTta No 1. «CpaBHeHMe BUAOB N0 MOPGHOIOTMYECKOMY KPUTEPUION.,

NabopatopHasna pabota N2 2. «OnucaHne NpMcnocobaeHHOCTM OpraHM3mMa U e€ OTHOCUTE/IbHOO XapaKkTepa.
Tema 2. BO3HMKHOBEHME N pa3BUTUE KU3HU Ha 3emnie.

JoHay4yHble NnpeacTaBNeHNA O 3apOXKAEHUM KU3HWU. HayyHble runoTe3bl BOSHUKHOBEHUA XU3HU Ha 3emne:
abuoreHes 1 naHcnepmmuaA. Xmmumyeckas 3sositoLma. ABMOreHHbI CUHTE3 OpraHMYEeCKUX BELLECTB U3
HeopraHMYeCcKMx. IKCNepMMEHTaIbHOE NOATBEPKAEHNE XMMUYECKOM 3BOAOLMU. HavanbHble aTanbl
6uonormnyeckoi agonoumn. F’mnotesa PHK-mupa. PopmuposaHme membpaHHbIX CTPYKTYP U BOSHUKHOBEHME
NPOTOK/IETKU. lMepBble KNETKM 1 ux 3BoNtoLMA. DOPMUPOBAHNE OCHOBHBbIX FPYMN }KMBbIX OPraHM3MOB.

Pa3BuTHE }KN3HM Ha 3emsie No 3pam M nepunogam. Katapxeit. Apxelickas U NpoTepo30oincKan apbl.
Maneos3oicKan apa n e€ nepuoapbl: KEMOPUNCKUIA, OPAOBUKCKUIA, CUNYPUINCKNI, EBOHCKUN,
KaMEHHOYro/ibHbIN, NePMCKUA.

Me30301iicKas 3pa 1 e€ nepmoabl: TPUACOBLIN, FOPCKUIA, MENIOBOIA.
KaHo30M1CcKan apa n eé nepmoapl: NasieoreHoBbI, HEOreHOBbIM, AHTPONOreHOBbIN.

XapaKTepucTKa K1Mmara 1 reoorMyeckmnx npoueccos. OCHOBHbIE 3Tamnbl 3BONOLMM PACTUTENBHOTO U
KMBOTHOTO MMpa. Apomopd0o3bl Y PAaCTEHMI U KUBOTHbIX. [loABAEHME, pacLBET U BbIMMPAHME TPy KUBbIX
OpraH13Mos.

Cnctema opraHMYecKoro Mupa Kak otpakeHue spostounm. OCHOBHble CUCTEMaTMYECKUe rpynnbl OpraHM3Mos.



DBOOLUMA YeNnoBeEKa. AHTpONO/OrMA Kak Hayka. Passutume I'IpELI,CTaB/'IEHMI‘a O NPOUCXOXKAEHNN YeNNOBEKA.
MeToabl n3yyeHua aHTponoreHesa. Cxo4cCTBa M pPasiMymA Ye/0BEKA M KUBOTHbIX. CUCTemaTnyecKoe
nonoXeHune yenoBekKa.

Oswxkylwme cunbl (GakTopbl) aHTponoreHesa. HacneacTBeHHaA M3MEHYMBOCTb U €CTECTBEHHbIN OTHOP.
Ob6LecTBEHHbIN 06pa3s *KU3HU, U3rOTOBAEHWE OPYANM TPpyAa, MbiLLAEHUE, Peyb.

OCHOBHbl€ CTaaMM 1 BETBM 3BO/IOLMM Ye/I0BEKA: aBCTPANONUTEKM, YenoBeK ymenblii, YHenosek
npAMoXoasALni, Yenosek HeaHAEPTaNnbCKMI, YenoBek pasyMHbIn. HaxoaKkmn MCKoMaemMblX OCTaTKOB, Bpems
CYLWW,EeCTBOBaHMA, 061acTb pacnpocTpaHeHus, 06bEM ro0BHOrO Mo3ra, 06pas KU3HU, Opyaus.

Yenoseyeckue pacbl. OCHOBHble 60/blUMe pachl: eBponeonaHas (eBpasuiickasn), Herpo-ascTpasiomaHan
(skBaTOpManbHan), MoHrononaHas (asmaTcko-amepuKaHcKas). YepTbl NpMcnocobaeHHOCTM NpeacTaBuTeNeln
YyenoBeYECKMX Pac K YC/I0BUAM CYyLLECTBOBaHMA. EAMHCTBO YenoBeyeckux pac. Kputuka pacmusma.

JemoHcTpaumm:
MNopTpetbl: ®. Pegu, /1. Nactep, A. . OnapuH, C. Munnep, I. KOpu, Y. lapBuH.

Tabanubl M cxembl: «Bo3HUKHOBEHWE COHEYHOM CUCTEMbI», «Pa3BUTHE OpraHMYecKoro Mmpay,
«PacTuTenbHas KneTka», « KMBOTHaaA KneTKa», «[IpokapmnoTnyeckas Knetka», «CoBpemeHHasa cuctema
opraHunyeckoro mmpa», «CpaBHeHMe aHaTOMUYECKUX YepT CTPOEHUS YeNOBEKA U YEeNOBEKOOOPa3HbIX
06e3bsH», «OCHOBHbIE MeCTa NasIeOHTO/IOMMYECKMX HAaX0A0K NPEAKOB COBPEMEHHOTO YEN0BEKAY,
«OpeBHelrwmne nogn», «dpesHue nogu», «MNepBble COBPeMeHHbIe toan», «HenoBeyeckne pachi».

O6opyaoBaHue: myasxu «lMpouncxoxaeHve yenoseka» (610CTbl aBCTPANONUTEKE, MUTEKAHTPONA,
HeaHZepTanbla, KPOMaHbOHLLA), CNEMNKU UAN M306PaXKEHUA KAMEHHbIX OPYyAMIA NepBoBbITHOrO YenoseKka
(kamHKn-yonnepsbl, pybuna, ckpebia), reoxpoHonornyeckas Tabanua, Konnekumna «Popmbl COXPaHHOCTH
MCKOMNaeMbIX }KMBOTHbIX U PaCTEHUIA».

NabopaTopHble M NpaKkTUYecKme paboTbi:
MpakTuueckasn pabota Ne 1. «M3yyeHre MCKOMAaeMbIX OCTaTKOB PAcTEHMUM U Y KUBOTHbIX B KOMTEKLUAXY.

JKCKypCUA «DBONOLMUA OPraHUYecKoro Mmnpa Ha 3emne» (B eCTeCTBEeHHO-Hay4HbIV AN KpaeBeayeckuii
my3en).

Tema 3. OpraHM3mbl U OKpy)KatoLas cpeaa.

DKOo/I0rMA Kak HayKa. 3agaun un pasgenbl aKonormm. Metogbl 9KONOrMYECKUX MCCHE,D,OBaHMVI. JKosiormyecKkoe
MMNPOBO33peHNE COBPEMEHHOIO Yes10BEKa.

Cpeapbl 06UTaHMA OpPraHM3MOB: BOAHas, HAa3eMHO-BO3AyLLUHaA, MOYBEHHAs, BHYTPUOPraHM3MEeHHas.

3Konoruyeckne dpaktopbl. Knaccmpukauma skonorndecknx Gaktopos: abuotTuieckme, BuotTndeckue n
aHTponoreHHble. [leicTere sKkonornyeckux GakTopos Ha OpraHU3MmbI.

AbunoTtunueckune dpakTopbl: CBET, TemnepaTypa, BAaXKHOCTb. PoTonepmnoamnsm. MpmucnocobneHns opraHM3moB K
AeNncTBUio abnoTnyeckmx ¢akTopos. bronornyeckne putTmel.

Buotnueckune dpakTopbl. Buabl GBUOTUYECKMX B3aMMOAENCTBUIN: KOHKYPEHLMA, XULWHMYECTBO, CUMBWNO3 1 ero
dopmbl. MapasnTmam, Koonepauus, MyTyaansm, KOMMEHCANN3M (KBapTUPAHCTBO, Hax1ebHNYecTBO).
AMeHcannsm, HenTpanmsm. 3HaueHne BUOTUYECKUX B3aUMOAENCTBUIN AN CYLLEeCTBOBAaHUA OPraHM3MOB B
NPUPOAHbIX COObLLEeCTBax.



JKosIornyeckue xapakTepuctmkmn nonynaymm. OCHOBHble NOKasaTenu Nonynsunn: YNCAEHHOCTb, NAOTHOCTb,
POXA3aeMOCTb, CMEPTHOCTb, MPUPOCT, MUTPaLMA. [MHAMMKA YNCNEHHOCTU NONYAALUN N e€ perynauums.

JemoHcTpaunm:
Noptpertbi: A. F'ymbonbar, K. ®. Pynbe, 3. NekKesb.

Tabnunupl 1 cxemMbl: KapTa «pupoaHble 30HbI 3emany, «Cpeabl 06UTaHMA opraHM3amoB», « PoToNepuoanN3m»,
«Monynaunn», «3aKOHOMEPHOCTU POCTa YUCAEHHOCTM NONYAALUNN MHPY30pUU-TYPenbku», «Mnwesble Lenm».

NabopaTopHble M NpaKTUYeCKMe paboTbi:

NabopaTopHas paboTa Ne 3. «Mopdonornyeckne 0co6eHHOCTN PacTeHMI N3 Pa3HbIX MECT 0BUTAHUA».
NabopaTopHasn paboTa No 4. «BimaHMe cBeTa Ha POCT M pa3BUTUE YEPEHKOB Kosleycay.

MpakTuyeckan pabota No 2. «MoACcUYET NAOTHOCTU NONYAALMIA Pa3HbIX BUAOB PACTEHUM Y.

Tema 4. CoobL,ecTBa M 3KONOTMUYECKME CUCTEMDI.

CoobuiectBo opraHnMamoB — buoueHo3. CTpyKTypbl BUOLLEHO3a: BUAOBaA, NPOCTPaHCTBEHHanA, TpodUuiecKan
(nuweBsas). Buabl-gomuHaHTbl. CBA3U B BMoLLeHO3e.

JKonormyeckme cuctemsl (akocuctemsl). MoHATUE 06 3KocUCTEME U BUoreoueHo3e. PyHKLMOHANbHbIE
KOMMNOHEHTbI 3KOCUCTEMbI: MPOAYLEHTbI, KOHCYMEHTbI, peayLLeHTbl. KpyroBopoT BELLECTB M MOTOK 3HEPTUN B
akocucteme. Tpoduyeckme (nuiLesblie) ypoBHM sKocucTeMbl. Muliesblie Luenu u cetn. OCHOBHbIE MOKasaTenu
aKocucTeMbl: Buomacca, NPoAayKuMs. IKoNOrMYeckre NMpaMuabl: NPOAYKUUW, YNCIEHHOCTU, BUOMACCHI.
CBOICTBA 3KOCMCTEM: YCTOMYMBOCTb, CAMOperynaumsa, passutune. Cykueccus.

MpupogHble 3KoCUCTEMBI. JKocUcTembl o3ép n pek. JKocMcTEMa XBOMHOIO MAn LUNPOKO/TNCTBEHHOTO N1eca.

AHTpONOreHHble 3KocncTemMbl. ArpO3KOCUCTEMBI. yp603KOCVICTEMbI. bronornyeckoe n xo3aicTBeEHHOE
3Ha4eHune arposKkocucTtem 1 yp603KOCVICTeM.

BuopasHoobpasune Kak paKkTop yCTOMUMBOCTM 3KOcMCcTeM. CoxpaHeHne bronornyeckoro pasHoobpasma Ha
3emne.

YueHue B. UN. BepHaackoro o 6uocdepe. FpaHuULbl, COCTaB U CTPYKTypa buocdepsbl. nsoe BeLWECTBO U ero
dyHKLMN. OcobeHHOCTU BUocdepbl Kak rnobanbHoM akocucTembl. IMHaMMYecKoe paBHoBecKe 1 obpaTHas
cBA3b B 6Buochepe.

KpyroBopoTbl BELLECTB U BUOreoXnmmMYeckme LmKbl 31eMeHTOB (yrneposa, a3oTa). 3oHaNbHOCTb bruocdepsl.
OCHOBHble BUOMbI CyLW.

YenoseyecTso B 6uocdepe 3eman. AHTponoreHHble nsmeHeHus B buocdepe. NobasnbHble 3KoNOTUHECKNE
npobsembl.

CocyuiectsoBaHMe NpUpoabl 1 Yenoseyectsa. CoxpaHeHne 6Mopa3HOOBPasUA Kak OCHOBA YCTOMYMBOCTU
6uocdepbl. OCHOBA PaLMOHANLHOO YNPaBAEHUA NPUPOLHBIMU PECYPCaMU U UX UCNOb30BaHMeE. JoCTUKEHUA
610N0MMKN M OXpaHa NPUpPoAbl.

JemoHcTpaunm:
MopTtpeTbl: A. K. TeHcan, B. H. Cykaués, B. WN. BepHaacKkuii.

Tabnunubl n cxembl: «Muwesble Lenn», «broueHo3: coctas u cTpyKTypa», «MpupoaHble coobuiectsay, «Llenu
NUTaHUA», «IKoNOrMdyeckasa nupammaa», «buocdepa n yenosek», «IKocUCTEMA LUMPOKOIUCTBEHHOTO fecay,
«JKocmcTema XBOMHOro feca», «buoLeHos Bogoéma, «ArpoLeHo3», «[lpumepHble aHTPONOreHHbIe



BO34EMCTBMA Ha Npupoay», «BaxHenlume NCTOYHUKM 3arpA3HEHNA BO34yXa U FPYHTOBbIX BOAY, «[loyBa —
Ba)KHeMLWwan cocTaBaaowan buocdepbi», «PakTopbl gerpagaumm nous», «MapHUKoBbIN 3ddeKT», «PaKkTopbI
pPaAnOoaKTMBHOTO 3arpsisHeHusa buocdepbl», «ObLwwas cTpyKTypa bnocdepbi», «PacnpocTpaHeHME KU3HN B
6uocdeper, «O30HOBLIN 3KpaH Bruochepbly, «KpyrosopoT yrnepoaa B 6uochepe, «Kpyrosopot a3oTa B
npupoae».

ObopyaoBaHue: mogenb-annankaumsa «TunmyHble BuoLeHo3bI», repbapuin «PacTutenbHble coobuiecTeay,
Konnekummn «brnoueHos», «Bpeantenm BarkHenLWMX ceNbCKOX03ANCTBEHHbIX KYbTYp», repbapun 1 Konnekumm
PacTEHWNI U 3KNBOTHbIX, MPUHAANENKALLME K PAa3HbIM SKOOTMYECKMM rpynnam oaHoro suaa, KpacHaa KHura
Poccuiickoit depepaumm, n306parkeHNs oXpaHAEMbIX BUAOB PacTEHUI U }KUBOTHbIX.



NMJAHWUPYEMBbIE PE3Y/IbTATbl OCBOEHWA NMPOTPAMMBbI NO BMON1IOTMN HA BA3SOBOM YPOBHE CPEAHETO
OBLLETO OBGPA3OBAHUA

CornacHo ®IOC COO, yctaHaBAuBatoTcA TPebOBaAHUA K pe3ybTaTaM 0CBOEHMA 0ByYaloWMMNCA NPOrpaMm
cpefHero obuero ob6pasoBaHmA: IMYHOCTHLIM, METANPEAMETHBIM U NPeaMETHbIM.

JIMYHOCTHbBIE PE3Y/IbTATbI

B CTpYKTYype IMYHOCTHbIX Pe3yNbTaTOB OCBOEHMA NpeameTa «brnonorma» BblaeneHbl cnegyowme
COCTaB/AOLLME: OCO3HAHNE 0OYYaOLLMMMNCA POCCUNCKOM FPaXKAAaHCKOM MAEHTUYHOCTM — FTOTOBHOCTU K
CaMOpPa3BUTUIO, CAMOCTOSTE/IBHOCTM U CaMOOoNpeaeieHMIo, Hainume MoTUBaL MM K obyyeHnto buonorum,
LeneHanpaBaeHHOE Pa3BUTUE BHYTPEHHUX YHEKAEHWNI IMYHOCTU Ha OCHOBE K/IHOUYEBbIX LLEHHOCTEN U
NCTOPUYECKUX TPAANLMIN Pa3BUTUA BMONOTMUYECKOrO 3HAHMA, FTOTOBHOCTb M CMOCOBOHOCTb 06YyYatoLLMXCA
PYKOBOACTBOBATLCA B CBOEN AEATENbHOCTU LLEHHOCTHO-CMbIC/IOBbIMWU YCTaHOBKAMU, NPUCYLLUMKN CUCTEME
6uonormyeckoro 0b6pasoBaHuUs, HaiMuMe 3KONOTMUYECKOro NPaBoOCO3HaHUA, CNOCOBHOCTM CTaBUTb LEeNn u
CTPOWUTb }KU3HEHHbIE NAaHbI.

JINYHOCTHBIE pe3ynbTaTbl OCBOEHMA NpeameTa «Bronorua» ocTUraloTca B eMHCTBe yuebHOoM 1
BOCMMTATE/IbHON AeATeIbHOCTU B COOTBETCTBUM C TPAANLMOHHBIMUN POCCUINCKMMMU COLMOKYIBbTYPHbIMM,
NCTOPUYECKUMM U AYXOBHO-HPABCTBEHHbLIMMU LLEHHOCTAMM, NPUHATBIMK B 06LLECTBE NPaBMAaMKU U HOPMaMM
noBeAeHusA U cnocobCTBYIOT MPoL,EeccaM CaMOMNO3HAHMSA, CAMOBOCMMTAHMA U CAMOPA3BUTUA, Pa3BUTUSA
BHYTPEHHEW NO3MLMN NIMYHOCTU, NAaTPUOTU3MA, YBAKEHWNA K 3aKOHY M NPaBONOPAAKY, Ye/I0BEKY Tpyaa U
CTapluemy NOKOJIEHWNIO, B3aMMHOTO YBaXKeHUA, BEePEeXKHOro OTHOLEHUA K KY/IbTYPHOMY Hacaeamio n
TPagMuUMAM MHOTOHALMOHANbHOTO Hapoaa Poccuiickoit Pesepaumn, NPUPOAE M OKPYKatoLen cpeae.

JINYHOCTHbIE pe3ynbTaTbhl OCBOEHMA y4ebHOro npeamerta «bnonorna» AoMKHbI OTpaXKaTb FTOTOBHOCTb U
CNoCcobHOCTb 06YYalOLLMXCA PYKOBOACTBOBATLCS CHOPMMUPOBAHHOM BHYTPEHHEN NO3ULIMEN IMYHOCTH,
CUCTEMOM LLEHHOCTHbIX OPUEHTALMIA, NO3UTUBHbIX BHYTPEHHUX YOEXAEHUIN, COOTBETCTBYHOLLMX TPAANLNOHHbBIM
LEHHOCTAM POCCUIACKOro obLLecTBa, pacliMpeHmMe KU3HEHHOIO OMbITA M OMbITA AEeATE/IbHOCTM B NpoLecce
peanunsaumm OCHOBHbIX HanpaBieHUN BOCNNTATE/IbHOW AeATEeNIbHOCTU, B TOM YMCE B YaCTuU:

1) rpaxkaaHCKoOro BOCNMUTaHUA:

CcPOPMMPOBAHHOCTb FPaXKAAHCKOMN MNO3ULMM 06YYaIOLLEroCa Kak aKTUBHOIO M OTBETCTBEHHOrO Y1eHa
poccuiickoro oblecTsa;

OCO3HaHMe CBOUX KOHCTUTYLLMOHHDbIX NpaB n 06ﬂ3aHHOCTEﬁ, yBaxXeHune 3aKOHa U npaBonopAaKa,

rOTOBHOCTb K COBMECTHOW TBOpHECKOVI AeATENbHOCTU NPU CO34aHUN yLIE6HbIX NPOEKTOB, peweHnmn yLIE6HbIX n
NO3HaBaTe/IbHbIX 3a4a4, BbINO/IHEHNU buonormyeckmx 9KCNEepMMEHTOB,

CNocobHOCTb onpeaensTb CO6CTBEHHYIO MO3ULIMIO MO OTHOLLEHUIO K ABIEHUAM COBPEMEHHOM XKU3HU U
0b6bACHATL €é;

YMEHUE y4nTbiBaTb B CBOUX AeﬁCTBMHX HEO6XOAMMOCTb KOHCTPYKTUBHOTO B3aMMO,£I,el7ICTBMF| ﬂI'OAEﬁ C pa3HbiMmn
y6E)KAEHVIF|MM, KYNbTYPHbIMU LEHHOCTAMU U COUMNANIbHBIM NONOXKEHUNEM;

FTOTOBHOCTb K COTPYAHWNYECTBY B NpoL,ecce COBMECTHOIo BbinoJIHEHUA y‘-IE6HbIX, NO3HaBaTE/IbHbIX U
nccnenoBaTeNnbCkMUX 3a4ay, yBaXXKUMTesibHOro OTHOWEHUA K MHEHUIO ONMNOHEHTOB NMpPU O6CV)‘K,£I,EHVIVI CNOpPHDbIX
BOMpPoOcCoB 6ronornyeckoro coaeprraHua,;

FTOTOBHOCTb K FyMaHMTapHOﬁ n BO/'IOHTépCKOVI OEeATENIbHOCTH,



2) NaTPUOTUYECKOIo BOCNUTAHUA!

chOpPMUPOBAHHOCTb POCCUMCKOM rpaXKaaHCKOM MAEHTUYHOCTU, MAaTPMOTU3IMA, YBAXKEHUA K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTW neped PoanHol, ropaocTu 3a cBOM Kpai, CBOO PoauHY, CBOM A3bIK U KYAbTYpY,
MPOoLUN0E U HACTOALWEE MHOITOHALMOHAIbHOIO Hapoaa Poccuu;

LEeHHOCTHOEe OTHOLWEHME K NPUPOAHOMY Hacneamio U NaMATHUKAM NpUpoabl, 4OCTUXEHUAM Poccum B HayKe,
NCKYCCTBE, CNOPTe, TEXHONOTUAX, TPYAE;

CNOCOBHOCTb OLEHMBATL BKIAL POCCUIACKMX YHEHBIX B CTAHOB/IEHME U Pa3BUTUE BUONOTMU, MOHUMAHMA
3Ha4YeHMA 6MONOrMN B NO3HAHUM 3aKOHOB MPUPOLbI, B XKM3HW Ye/I0BEKA U COBPEMEHHOro 06LLeCTBa;

M,CI,EI\/'iHaFI y6e)K,CI,éHHOCTb, FTOTOBHOCTb K CNYXXEHUIO U 3aliunTe OTeyecTBa, OTBETCTBEHHOCTb 3a ero cyp,b6y;
3) AYXOBHO-HPABCTBEHHOIO BOCNUTAHUA!

OCO3HaHMe OYyXOBHbIX LI,EHHOCTEﬁ pOCCMﬁCKOFO HapoAa;

Cd)OpMMpOBaHHOCTb HPaBCTBEHHOIO CO3HAHUA, 3TUYECKOro noBeaeHuA,

CNocobHOCTb OLUEeHMNBATb CUTYaLLMIO U NPUHNMATb OCO3HAHHbIE pPeELUEHNA, OPUEHTUPYACb Ha MOPaIbHO-
HpPaBCTBEHHbIE HOPMbI U LLEHHOCTHU,

OCO3HaHWEe IMYHOTO BK/Ia4a B NMOCTPOEHME YCTOMUYMBOTO ByayLero;

OTBETCTBEHHOE OTHOLWEeHWNE K CBOUM poantenam, Co3gaHNo cembn Ha OCHOBE OCO3HAHHOIo NPUHATUA
LLEHHOCTEVI CeMelHOM KM3HW B COOTBETCTBUM C Tpagnumamm Hapoagos Poccuu;

4) 3CTETUYECKOIo BOCNUTAaHUA!

3CTETUYECKOE OTHOLIEHME K MUPY, BKIOYAS 3CTETUKY ObiTa, HAYYHOIo U TEXHUYECKOro TBOPYECTBa, CNOpPTa,
TpyAaa, obwecTBeHHbIX OTHOLIEHWIA;

NOHUMaHME SMOLLIMOHA/IbHOIO BO3,£I,€VICTBVIH KNBOW npupoabl 1 eé LLeHHOCTW;

FTOTOBHOCTb K CaMOBblIpa*XeHWO B Pa3HbIX BUAAX NCKYCCTBA, CTpeM/IeEHUE NPOABNIATbL Ka4yecCTBa TBOpHECKOVI
NINYHOCTH,

5) ¢um3unyeckoro BocnuTaHun, GOpPMMPOBAHUA Ky/bTypbl 340P0OBbA Y IMOLMOHANbHOTO Baarononyuus:

NMOHUMaHWE U peannsauma 340pPoBOro U 6esonacHoro obpasa Kn3HU (3a40poBoe NUTaHMe, cobatogeHmne
TMrMeHNYEeCcKMX NPaBuA M Hopm, cbanaHCUPOBAHHbIN PeXUM 3aHATUIN U OTAbIXa, perynapHan ¢pusndyeckan
aKTUBHOCTb), 6epeXkHOro, OTBETCTBEHHOrO U KOMMNETEHTHOrO OTHOLLEHWNS K COBCTBEHHOMY PU3MUYECKOMY U
NMCUXNYECKOMY 340P0BbIO;

NOHMMaHWEe LLeHHOCTW NPaBUA UHANBUAYANLHOTO W KOIEKTUBHOIO 6€30MacHOro NoBeAeHUs B CUTYaLUsAX,
YrPOKatoLWMX 340PO0BbIO U KU3HU Nloaei;

OCO3HaHWe NoCcAeACTBUIA U HEMPUATUA BPeaHbIX NpMBbIYeK (ynoTpebaeHna ankorons, HapKOTUKOB, KypeHus);
6) TPy40BOro BOCNUTAHUSA:
rOTOBHOCTb K TPYAY, OCO3HAHME LLeHHOCTM MacTepcTBa, Tpyaontobue;

FOTOBHOCTb K aKTUBHOM AeATE/IbHOCTN TEXHOIOTMYECKOM N COLMasIbHOM HanpaBeHHOCTM, CNOCOBHOCTb
MHULMUPOBATb, NNaHUPOBAaTb M CAMOCTOATE/IbHO BbINOJIHATbL TaKYH AeATe/IbHOCTb;



MHTEpecC K pasnuyHbim chepam npodeccMoHaibHOM AeATeNbHOCTH, YMEeHWe coBepLlaTb 0CO3HaHHbIN BbI6Op
byayuwen npodeccmm n peanrsoBbiBaTb COOCTBEHHbIE }KU3HEHHbIE MaHbl;

rOTOBHOCTb M CMNOCOBHOCTb K 06pa30BaHMIO MU CaMO0OPa30BaHMIO HA NMPOTAXKEHUM BCEN KUSHU;
7) 3KONOrMYECKOro BOCMUTaHUA:

3KO/I0rMYeckn LuenecoobpasHoe OTHOLWEHMUE K NPUPOAE KaK UCTOYHUKY KU3HU Ha 3em/ie, OCHOBe eé
CYLLEeCTBOBaHUS;

MoOBbILEHME YPOBHA 3KONOTMUYECKOM KyNbTypbl: NpUobpeTeHne onbiTa NNaHUPOBAHUSA NOCTYNKOB U OLEHKM UX
BO3MOMKHbIX MOC/IeACTBUI 418 OKPYKaloLLen cpeapl;

0CO3HaHWe rNobHaNbHOIO XapaKTepa 3KONOrMYECKUX Npobaem 1 NyTel Ux peLleHns;

CNOCOBHOCTb MCNONb30BaTb NPUOBpPEeTaemble NPU U3y4EHMUM BUONOTUM 3HAHUA U YMEHMA NPU PELLUEHUMU
npobnem, CBA3aHHbIX C paLMOHaIbHbIM NPUPOAONO/b30BaHMEM (cObAOAEHUE NPaBW NOBEAEHMA B NPUPOAE,
HanpaB/IeHHbIX Ha COXPAaHEHWE PAaBHOBECKA B IKOCUCTEMAX, OXPaHy BUA0B, 3KOocUcTeM, buocdepbl);

aKTUBHOE HenpuATUe AENCTBMIA, NPUHOCALLMX BPE OKPY»KatoLLei NpupoaHoi cpeae, ymeHue
NPOrHO3MpoBaTb HEGNAroNPUATHbIE SKONOTMYECKME NOCNeACTBMA NPeANPUHUMAEMbIX AEACTBUN U
npeaoTBpaLLaTh UX;

HaAn4yMe Pas3BUTOrO SKONOMMYECKOTO MbILUNEHWA, SKONOTUYECKOW KYNbTYPbl, ONbITA AEATE/IbHOCTU
3KO/IOFMYECKO HaNPaBAEHHOCTU, YMEHUS PYKOBOACTBOBATLCA MMM B MO3HABATE/IbHOM, KOMMYHMKaTUBHOM U
COLMANbHOM NPAKTUKE, FOTOBHOCTU K YYaCTUIO B MPAKTUYECKON AeATEIbHOCTU SKONOTMYECKOM
HanpaB/IEHHOCTY;

8) LeHHOCTM Hay4YHOro NO3HAHUA:

chopMMUpPOBaAHHOCTb MUPOBO33PEHUSA, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO PAa3BUTUA HayKKU U
06L1ecTBEHHOM NPaKTUKK, OCHOBAHHOIO Ha AManore KyabTyp, CNOCOBCTBYIOWEro 0CO3HAHMIO CBOEro MecTa B
NONUKYNbTYPHOM MUPE;

COBEPLUEHCTBOBAHME A3bIKOBOWM M UNTATENIbCKOM KY/bTYPbl Kak CPeACTBa B3aMMOAENCTBUA MEXKAY N0AbMU U
Mo3HaHUA MUPa;

NoHUMaHMe cneunduKkn 6MoNOrMN KaKk HayKu, 0OCO3HaHMA eé poar B GOpMUPOBAHUN PaLMOHANbHOIO
HAY4YHOro MbILU/IEHMA, CO34aHUM LENIOCTHOro NpeAcTaBAeHns 06 OKpyKatoWeM MUpe Kak 0 eanHCTBe
npupoabl, YesoBeka U 06LLeCcTBa, B MO3HAHUWN NPUPOAHbIX 3aKOHOMEPHOCTEN U peLleHuM npobaem
COXPaHeHMA NPUPOLHOro paBHOBECUS;

ybexaEHHOCTb B 3HAYMMOCTM BUONOTMM AN COBPEMEHHOM LMBUAM3ALMN: 0becneyeHna HOBOrO YPOBHSA
pas3BUTUA MeAMLMHbI, CO34aHNE NEPCNEKTUBHbIX BMOTEXHONOMMI, CNOCOBHbIX PeLaTb pecypcHble Npobaembl
pa3BMTUA Ye/I0BEYECTBa, MOMCKa NyTeln BbIXOAa M3 rnobanbHbIX 3KON0rMYeckmx npobaem n obecneyeHuns
nepexoaa K yCTOM4MBOMY Pa3BUTUIO, PAaLMOHANbHOMY UCNOb30BaHMIO MPUPOAHbIX PECYPCOB U
$GOpPMMUPOBAHMIO HOBBIX CTAHAAPTOB KU3HY;

3aMHTEPECOBAHHOCTb B NMOJIyYEHUM BUONOTMYECKMX 3HAHWUI B LLEIAX MOBbILLEHWUS 0BLWEN KyNbTypbl,
€CTEeCTBEHHO-HAY4YHOM rPAMOTHOCTM, KaK COCTaBHOM YacTn GYHKLMOHANbHOM rPaMOTHOCTM 06yYatoLwmxcs,
dbopmunpyemoit npu nsydeHum buonoruu;

NOHWMAHWE CYLHOCTN METOL0B NO3HAHWUSA, UCMOJIb3YEMbIX B ECTECTBEHHbIX HayKax, CNOCOBHOCTM
MCMONb30BaTb NOJlyYaemble 3HaHWUS 419 aHaM3a U 06 BACHEHUS ABNEHUI OKPY»KAOLWEro M1pa 1
NPOUCXOAALMNX B HEM USMEHEHUI, yMeHMe AenaTb 060CHOBAHHbIE 3aK/OYEHUA HA OCHOBE Hay4HbIX GaKTOB U
UMELLMXCA AAHHBIX C Le/iblo NoNYyYeHUA AOCTOBEPHbIX BbIBOAOB;



CNOCOBHOCTb CAMOCTOATE/NIbHO UCMOb30BaTh BUONOrMYECKME 3HAHUA AanAa peweHunA I'IpO6J'I€M B peasibHbIX
KN3HEHHbIX CUTYaLUUAX;

OCO3HaHMe UeHHOCTH Haquoﬁ 0eATeNIbHOCTU, TOTOBHOCTb OCYLLECTB/IATb NPOEKTHYIO U UCCIeA0BaTe/IbCKYIO
AeATENDbHOCTb MHAUBUNAYANIbHO U B rpynne;

rOTOBHOCTb M CNOCOBHOCTb K HenpepbiBHOMY O6p83083HMPO n CaM006p63OBaHMIO, K aKTUBHOMY NOJYy4YEHUIO
HOBbIX 3HaHMI MO BUONOrMKN B COOTBETCTBUM C }KU3HEHHbIMM I'IOTpe6HOCTﬂMVI.

METANPEAMETHbIE PE3Y/IbTATHI

MeTanpegmeTHble pe3yabTaTbl OCBOEHUA yuebHOro npegmeTa «brMonorua» BKAKOYAIOT: 3HAYMMble ANA
bopmMmnpoBaHMA MUPOBO33PEHUA 0OYUAOLLMXCA MEKANCLMMIANHAPHBIE (MeXnpeaMeTHble) 06LLeHay Hble
NOHATMA, OTPArKAtOLWME LLeNOCTHOCTb HAY4HOM KapTUHbI MUpPa U cneunduky MeTog0B NO3HaHUS,
MCNO/Ib3yeMbIX B €CTECTBEHHbIX HAayKax (BeLLecTBO, IHePrus, ABIEHME, NMPOLLEeCC, CUCTEMA, HAaYYHbIW GaKT,
NPUHLMN, TMNOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSA, UCCNeaoBaHME, HabaoaeHWe, U3MepeHuUe,
3KCNEPUMEHT U APYruX), yHUBepCcasbHble y4ebHble geicTBumaA (No3HaBaTeIbHble, KOMMYHUKATUBHbIE,
perynatusHble), obecneymsatowme popmmnpoBaHmne GyHKLMOHAIbHOW MPAaMOTHOCTU U COLMANbHOWM
KOMMEeTeHUMMN 0byyatoLmxcs, CNoCOBHOCTb 06YYAOLWMXCA MCNO/Ib30BATb OCBOEHHbIE MEXANCUMNIMHAPHbIE,
MWPOBO33pEHYECKME 3HAHMA N YHUBEPCa/bHble y4ebHble AeMCTBUA B NO3HABATENBbHOM U COLMANbHON
npakTuKe.

MeTanpeameTHble pe3y/ibTaTbl 0CBOEHMA NPOrpamMmbl cpeHero obiero ob6pasoBaHusa A0MKHbI OTpaXKaTb:
OBnageHune yHuBepcanbHbIMU y4ebHbIMK NO3HaBaTeIbHbIMWU AeUCTBUAMU:

1) 6a30Bble IornMYeckne AencTeua:

camocToAaTenbHO GOpPMYNINPOBaTb M aKTyaansnposaTb Npobaemy, paccmaTpmBaTb €€ BCECTOPOHHE;

MCMONb30BaTb NPWU OCBOEHUMN 3HAHWIA NPUEMbBI TOTMYECKOTO MbILEHMA (aHAaNU3a, CUMHTE3a, CPAaBHEHWA,
Knaccudukaumm, 060o6LLeHmaA), packpbiBaTb CMbIC/T BUONOTUYECKUX NOHATUI (BbIAENATb UX XapaKTepHbIe
NPW3HAKW, YCTaHaBAMBaTb CBA3U C APYIMMU NOHATUAMM);

onpeaenAaTb uenn AeATeNbHOCTU, 3a4aBaA NapamMeTpbl U KpUTepunm UxX goCTnKeHnAa, COOTHOCUTb PE3YIbTaTbl
AeATENbHOCTU C NOCTAaBNEHHbIMU LUENAMMWN,

MCNo/s1b30BaTb OMOIOrMYECKME NOHATHUA ana 06BbACHEHMS d)aKTOB N IBNEHUI KNBOW npupoabl,

CTPOUTb NOTNYECKUE PacCyKAeHUA (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHa/0rMK), BbIABAATb 3aKOHOMEPHOCTU U
NPOTMBOPEUNA B pacCMaTPMBaEMbIX ABNEHUAX, POPMYIMPOBATb BbIBOAb! U 3aK/IOUYEHMS;

NPUMEHATb CXEMHO-MOAE/NbHbIE CPEACTBA ANA NPeACTaBAEHUA CYLLLECTBEHHbIX CBA3EN U OTHOLLEHWU B
n3yyvaemMblix BMONOrMYECKNX 0OBEKTAX, @ TaKXKEe NPOTMBOPEYMIA PA3HOTO POAA, BbIABNEHHbIX B PA3/IMYHbIX
MHOOPMALMOHHbBIX UCTOYHMKAX;

pa3pabaTbiBaTb NJaH peweHna Npobaembl ¢ y4ETOM aHaIM3a UMEIOLLMXCA MAaTEPUAbHbBIX U HEMATEPUASIbHbIX
pecypcos;

BHOCUTb KOPPEKTUBbI B AeATENIbHOCTb, OLeHNBATb COOTBETCTBME PE3Y/bTAaTOB LLeNAM, OLEeHNBATb PUCKU
nocneacTsuii AeaTeNbHOCTH;

KOOPAMHUPOBATb U BbIMOMHATb paboTy B yCNOBUAX PeaNbHOro, BUPTYa/IbHOIO U KOMBUHUPOBAHHOTO
B3aMMOAENCTBUA;



pa3BMBaTb KpeaTUBHOE MblLLEHWNE NPU PELLEHMM KU3HEHHbIX Npobaem.
2) 6a3oBble UccneaoBaTenbCcKMe AeNCTBUA:

BNa4eTb HaBblKamm y4ebHO-UCCNen0BaTeNbCKOM U MPOEKTHOM AeATeNbHOCTM, HaBblKkamMu paspeLleHns
npo6aem, cnocOBHOCTHIO U TOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY METOA,08B peLleHUs NPaKTUYECKUX
3344, NPUMEHEHMUIO PA3/IMYHbIX METOA0B NO3HAHWUSA;

MCMNONb30BaTb Pa3/INyHbIE BUAbI AEATENbHOCTM NO NOAYYEHUIO HOBOTO 3HAHMA, €ro MHTepnpeTaLmy,
nNpeo6bpa3oBaHMIO U MPUMEHEHUIO B Y4EOHbIX CUTyaLLMAX, B TOM YMUCEe NPU CO3L4aHUN YYEOHbIX U COLMAbHbIX
NPOEKTOB;

d)OpMVIpOBaTb Hay‘-leIﬁ TN MblilNeHNA, BhageTb Haquon TepMMHOﬂOFMeﬁ, KI04EeBbIMN NOHATUAMU U
meTodamu;

CTaBUTb U (I)OpMy/'IMpOBaTb CObCTBEHHbIE 3ada4yn B o6pa303aTean0171 AeATENbHOCTU N XKU3HEHHbIX CUTYaUUNAX;

BbIABNATb MPUUYNHHO-CEACTBEHHbIE CBA3U U aKTyaIM3MPOoBaTh 3a4a4y, BblABUraTb rTMNoTesy eé pelleHus,
HaXoAWTb apryMeHTbl A1 A0Ka3aTeNbCTBa CBOUX YTBEPKAEHWN, 334aBaTh NapameTPbl M KPUTEPUN PeLLEHUS;

dHaNINU3npOoBaTb NOJIy4eHHble B XOo4e peleHnA 3a4a4n pe3ynbTaTtbl, KOPUTUHECKN OLEHNBATL UX O0CTOBEPHOCTD,
NPOrHo3npoBaTb UAMEHEHNE B HOBbIX YC/IOBUAX;

AaBaTb OUEHKY HOBbIM CUTYaLLUAM, OLLEHNBATb I'IpVIO6pETéHHbIl7I onbIT,

OCyLLecTBNATb LLEHEHaHpaBﬂeHHbIVI NMOWUCK NepeHoCa Cpeacts 1 cnocobos AEVICTBMH B I'IpOCbeCCMOHa/'IbHyIO
cpeay;

YMeTb NepeHOCUTb 3HaHUA B NO3HaBaTE/IbHYIO M NPAKTUUYECKY0 061aCcTU KU3HeAeaTeNbHOCTH;
YMETb MHTErpMpoBaTb 3HAHUA U3 PasHbIX NpeaMeTHbIX obacTel;

BblABUraTb HOBblE UAEW, MPeasiaraTb OPUrMHaIbHblE MOAXOAbI U PELLEHUS, CTaBUTb NPOBIeMbl U 3a4a4n,
AONycKatolme anbTepHaTUBHbIE peLleHus.

3) paboTa c UHpopMaLmen:

OPMEHTMPOBATLCA B PA3IMYHbIX UCTOYHMKAX MHGOPMaLMK (TeKcTe yuebHOro nocobus, Hay4YHo-NoNyAAPHOM
nutepartype, 6MON0rMYECKMNX CNOBAPAX M CNPABOYHMKAX, KOMMNbIOTEPHbIX 6a3ax AaHHbIX, B UHTepHeTe),
aHaNU3MpPOBaTb MHGOPMALMIO PA3IMYHbLIX BUAOB M GOPM NPeaCTaBAeHNs, KOUTUYECKM OLLeHUBATb eé
[AOCTOBEPHOCTb U HEMPOTUBOPEYNBOCTD;

dbopmMmynnpoBaTb 3aNpoChl U MPUMEHATL Pa3/INYHbIE METOAbI NPU NOUCKE M 0TOOPEe BUONOrMYECKOM
nHbopmaunmn, Heobxoanumoin aas BbINOJAHEHWNS y4ebHbIX 3a4aY;

npuobpeTaTb OMNbIT UCNOb30BaHUA MHPOPMALMOHHO-KOMMYHUKATUBHbIX TEXHOIOTUIM, COBEPLUEHCTBOBATL
KYNbTYPY aKTUBHOIO MCMNO/1b30BAHMA PA3/IMYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BbIGMpPaTb ONTUMaNbHYO GOPMY NpeacTaBAeHMA BUONOTMYECKON MHPOPMALMK (CXeMbl,
rpaduku, anarpammel, TabamLbl, PUCYHKKN 1 Apyroe);

MCNO/1Ib30BaTb HAay4YHbIN A3bIK B Ka4ecTBe cpeacTBa npu paboTte c buonornyeckon MHGopmaLmen: NPUMeHATb
XMMMYecKne, b1M3MYEeCKNEe U MaTeMaTUYECKME 3HAKM M CUMBObI, dopMynbl, abbpeBuaTypy, HOMeHKAATYpPY,
NCNonb30BaTb U NPeobpa3oBbIBaTh 3HAKOBO-CUMBOIMYECKME CPEeCTBA HarNsAAHOCTY;

BNaAeTb HaBblKaMKM PaCno3HaBaHMA U 3aLlLUTbI VIH(I)OpMaLJ,VIM, VIH(I)OpMaLI,MOHHOﬁ 6e30MacHOCTN INYHOCTK.

OsnageHune YHUBepCalbHbIM KOMMYHUKAaTUBHbIMU AEVICTBMHMM:



1) obuweHue:

OCYLLECTBAATb KOMMYHWKaLMKN BO BCeX Chepax *KMU3HW, aKTUBHO y4acTBOBATL B AMANONe UAM AUCKYCCUM NO
cyuiectBy obcy:kaaemoi Tembl (ymeHMe 3aaBaTb BOMPOCHI, BbICKA3bIBATb CYXKAEHUA OTHOCUTENLHO
BbINOJIHEHWA NPeANaraemMoit 3a4aun, y4nTbiBaTb MHTEPECHI M COrNIAaCOBAaHHOCTb NO3MUMI APYTMX YYaCTHUKOB
Avanora uam auckyccum);

pPacno3HaBaTb HEBep6al'IbeIe cpeactea O6LLI,€HVIH, NOHUMATb 3Ha4YeHNE CoOUMaIbHbIX 3HAKOB, NpPeanoCbINIOK
BO3HUKHOBEHWA KOHd)I'IMKTHbIX CVITyaLI,Mﬁ, YMETb CMAr4aTb KOHd)I'IMKTbI M BECTU Neperosopbl;

BJ1a4ETb PA3/IMYHBIMK CNOcobamm 06LLEeHNA U B3aUMOLEWCTBUA, MOHMMaTb HAMEPEHUS APYTUX IOAEN,
NPOABAATL YBaXKMUTE/IbHOE OTHOLEHWE K cobecegHUNKY M B KOPPEKTHOM popme dopmMynnpoBaTb CBOU
BO3parKeHUs;

Pa3BEPHYTO M IOFMYHO M3/1araTb CBOIO TOUKY 3PEHMSA C UCMO/Ib30BaHNEM A3bIKOBbIX CPeACTB.
2) coBMecTHan AeATebHOCTb:

NMOHMUMaTb U UCMOJIb30BATb NPENUMYLLECTBA KOMAaHAHOM U UHAMBUAYANbHOW PaboTbl NPU pelueHmmn
6uonornyeckoi npobiembl, 060CHOBLIBaTb HEOHXOANMMOCTb NPUMEHEHUSA FPYNNOBbIX GOPM B3aUMOLENCTBUA
npu peweHnn yyebHo 3agauu;

BbIOMPATb TEMATUKY U METOAbl COBMECTHbIX AENCTBUIM C YYHETOM OBOLLMX MHTEPECOB U BO3MOMKHOCTEN KaxKa0ro
Y/ieHa KONIeKTUBa;

NPUHUMATb LI COBMECTHOM AeATeNbHOCTU, OPraHU30BbIBaTb U KOOPAMHMPOBATbL AENCTBMA NO eé
OOCTUNKEHMIO: COCTaBNATb NNaH AeNCTBMIA, pacnpeaenatb POAN C YYETOM MHEHWUI YyY4aCTHUKOB, 06CyKaAaThb
pe3ynbTaTbl COBMECTHOM paboThl;

OLEHMBATb Ka4eCTBO CBOErO BKNaAa M KaXA40ro y4acTHMKA KoMaHAbl B 06LMiA pe3yibTaT no pa3paboTaHHbIM
Kputepuam;

npeanaratb HoBbie MNPOEKTbI, OUEHNBATL MAen C NO3NUNN HOBU3HbI, OPUTUHAIbHOCTW, HpaKTMLIECKOVI
3HAa4YMMOCTHU,

OCyLiecTBnATb NO3UTUBHOE CTpaTernyeckoe noseaeHume B passIMidHbIX CUTYaLLUAX, NPOABNAATb TBOPYECTBO U
BOO6pa)'KEHVIe, 6bITb MHUNUUNATUBHbIM.

OBnageHne yHUBepcaabHbIMU PEryAATUBHBIMU AEWCTBUAMMU:
1) camoopraHusaums:

Mcnoab3oBaTb bMosiornyeckne sHaHuA AnA BblABNEHUA ﬂp06ﬂ6M N nx peweHnAa B XM3HEHHbIX U yqe6HbIX
CUTYauunAax;

BblOMPaATb Ha OCHOBE BMONOrMYECKMX 3HAHUN LLeIEBblE U CMbIC/IOBbIE YCTAHOBKM B CBOUX AENCTBMAX U
MOCTYMKax Mo OTHOLLEHWUIO K }KMBOW NpMpoae, CBOeMy 340P0BbI0 1 340POBbIO0 OKPYKaOLMX;

CaMOCTOATE/IbHO OCYLLECTB/NIATb MNO3HABATE/IbHYIO AE€ATE/IbHOCTb, BbIABNATL ﬂp06ﬂeMbI, CTaBuUTb U
d)OpMynMpOBaTb CObCTBEHHbIE 3a4a4n B O6paBOBaT6ﬂbHOV1 AeATENDbHOCTU U XKU3HEHHbIX CUTYaUUNAX;

CaMOCTOATE/IbHO COCTABAATb N/aH PeLleHns Npobaembl ¢ YYETOM MMEIOLLUXCA PECYPCOB, COBCTBEHHbIX
BO3MOXKHOCTEN U NPeanoYTEHUN;

[aBaTb OLEHKY HOBbIM CUTYaLUAM;

pacwmpATb PamMKK y4ebHOro npeameTa Ha OCHOBE JIMYHbIX MPEeANOoYTEHUN;



AenaTb 0CO3HaHHbIN BbIBOP, aprymMmeHTUPOBaTh ero, 6paTb OTBETCTBEHHOCTL 33 PELUEHME;
OLUEHMBATb NPUOBPETEHHDBIN ONbIT;

cnoco6cTBOBaTb GOPMUPOBAHNIO U MPOABAEHMIO LIMPOKOMN 3PYAMLMKN B Pa3HbIX 061aCTAX 3HAHWUIA, MOCTOAHHO
MoBbILWATb CBOW 06pa3oBaTe/IbHbIN U KYJbTYPHbIN YPOBEHD.

2) CaMOKOHTPO/b:

AaBaTb OUEHKY HOBbIM CUTYaUuUAM, BHOCUTb KOPPEKTUBLI B AeATe/IbHOCTb, OLEHNBATb COOTBETCTBUE
PE3YyNbTATOB UENAM,

B/1a4EeTb HaBblKaMM NO3HABATE/IbHOM pedsieKCMM KaK 0CO3HaHMA COBEPLUAEMbIX AEACTBUIA U MbICIUTENbHbIX
NpPOLLeCCOB, NX pPe3y/bTaTOB M OCHOBAHMMN, UCNO/Ib30BATb NPUEMBI pedeKCUKN ANA OLEHKM CUTyaummn, Bbibopa
BEPHOro pelleHus;

YMETb OLEHMBATb PUCKMN U CBOEBPEMEHHO NPUHUMATb PELLIEHNSA NO UX CHUNKEHUIO;
NPUHUMATb MOTUBbI U aPIYMEHTbI APYTUX NPU aHaNn3e Pe3yNbTaToB AeATeNIbHOCTY;
3) npuHATKe cebs u apyrux:

NPMHUMAaTL cebn, NOHMMasA CBOM HELOCTATKU U AOCTOMHCTBA;

NPMHUMATb MOTUBbI U aPFYMEHTbI APYTUX NPU aHaAn3e Pe3yNbTaToB AEeATeNIbHOCTY;
Np13HaBaTb CBOE NPaBo M NPaBo APYrnxX Ha OWKbKY;

pa3BnBaTb CNOCOBHOCTb NOHMMATb MUP C NO3ULUN APYroro 4esnoBeka.

MPEAMETHBbIE PE3Y/IbTATHI

MpegmeTHble pe3yabTaTbl ocBoeHMA nporpammbl COO no 6uonorum Ha 6a30BOM yPOBHE BKAKOYAKOT
cneundmryeckmne ansa ydebHoro npeameta «bruonorma» HayyHble 3HaHUA, YMEHUA U cnocobbl AeicTBUIA No
OCBOEHMI0, MHTEPNPETALUN U NPeobpasoBaHUIO 3HAHWUI, BUAbI AeATEeIbHOCTU MO NOJYYEHUIO HOBOTO 3HAHUA U
NPMMEHEHMIO 3HAHMI B Pa3/INYHbIX YYEBHbIX CUTYaLMSAX, @ TaKKe B PeaNbHbIX *KU3HEHHbIX CUTYaLUAX,
CBfi3aHHbIX ¢ BMoorveit. B nporpamme npeameTHble pe3y/ibTaTbl NPeacTaBAeHbl No rogam 0byyeHus.

MpeameTHble pesyabTaTbl ocBOeHMA yuebHoro npeamerta «buronorna» B 10 Knacce A0MKHbI OTPaXKaTb:

cPOPMMPOBAHHOCTb 3HAHWUI O MecTe U POoU BUONOTMM B CUCTEME HAaYYHOTO 3HaHWUA eCTeCTBEHHbIX HayK, B
dbopMmnpoBaHMM COBPEMEHHOI €CTECTBEHHO-HaYYHOM KapTUHbI MMpPa M Hay4HOro MMPOBO33PeEHUA, O BKaae
POCCUIMNCKMX M 3apybeKHbIX YYEHbBIX-OMON0roB B pa3sutne 6monornmn, PyHKLMOHaIbHOMN FPaMOTHOCTH
YyenoBeKa 410 PelleHNn }KU3HEHHbIX 3a4ay;

YMeHMWe pacKkpblBaTb COAEPKaHNE BUONOTMYECKMX TEPMUHOB U MOHATUIA: }KMU3Hb, KNETKA, OPraHn3m,
meTabom3m (0bMmeH BellecTB U NpeBpalleHne SHeprum), romeoctas (camoperynauma), yposHesas
OPraHM3aLMs }KMBbIX CUCTEM, CAMOBOCMPOU3BELEHNE (PENPOAYKLUNA), HACIEACTBEHHOCTb, U3MEHYMBOCTD,
pOCT 1 pasBuUTHE;

ymeHue usnaratb 6MonorMyeckne Teopun (KNeToYHasn, XpOMOCOMHas, MyTaLlMOHHasA, LLeHTpabHasA A0rma
MOJIeKyNsipHoI Buonoruu), 3akoHbl (F. MeHgensa, T. MopraHa, H. W. BaBunoBa) 1 yueHus (o LeHTpax
MHOroobpasuns 1 NPOUCXOXKAEHNA KyAbTYPHbIX pacTeHuit H. U. BaBuaosa), onpeaensaTtb rpaHuLbl UX
NPMMEHUMOCTU K }KMBbIM CUCTEMAM;



YMeHMe BNageTb MeTogamMmn Hay4yHoro No3HaHusa B 61Mon0rMm: HabaaeHMe U oNUcaHUe KUBbIX CUCTEM,
NPOLLECCOB U ABMIEHWNIA, OpraHM3auma U NpoBeaeHMe BMOOrMYECKOro IKCMNEPMMEHTA, BblABUXKEHME TMMNOTE3bI,
BbISIB/IEHNE 3aBUCMMOCTU MEXKAY UCCneayemMbiMu BesIMYMHammn, o6 bsiCHEHWE NOJTyYEeHHbIX Pe3y/ibTaTos,
NCNONb30BaHHbIX HayYHbIX NOHATUI, TEOPUI U 3aKOHOB, YMEHUe AenaTb BbiBOAbl HA OCHOBAHWU NOAYYEHHbIX
pesybTaTos;

yMeHMe BblAENATb CYLECTBEHHbIE NMPU3HAKM BUPYCOB, KNETOK NPOKAPMNOT M 3YKapMnOT, OAHOKIETOUHbIX U
MHOTOK/1IeTOYHbIX OPraHM3MoB, 0COBEHHOCTM NPOoLLeccoB: 0bMeHa BELLECTB M NPeBpaLLeHNs SHEePrun B KNeTKe,
$boTOCMHTE3a, MNAaCTUYECKOro N SHEepreTUYeckoro obmeHa, XeMOCUHTE3a, MUTO3a, Meio3a, ONJ1040TBOPEHMUS,
pa3MHOXeHUA, MHANBUAYANbHOMO Pa3BUTUA OpraHn3ma (oHToreHes);

yMeHMe NPUMEHATb NONYYeHHble 3HaHUA ANA 06bACHEHUA BMONOTMYECKUX NPOLLECCOB U ABNEHUIA, ANA
NPUHATMA NPAKTUYECKUX PeLeHMIA B MOBCeAHEBHOM MU3HU C Lenbio obecnevyeHuns 6e3onacHOCTU CBOEro
3[,0POBbA U 340P0BbA OKPYKaOLWMX Nt0AEN, COBNI0AEHNA HOPM FPAaMOTHOTO NMOBEAEHUA B OKPYKatoLLen
NpUPoAHON cpeae, MOHMMaHMe HeobX0AUMOCTM UCMNO/b30BaHUA AOCTUXEHWNA COBpeMeHHOoN buonorum u
6MOTEXHOIOMMIA ANA PaALMOHANbLHOrO NPUPOAONOAb30BaHNS;

yMeHue pelaTb 3/ieMeHTapHble reHeTh4yeCcKune 3aga4ym Ha MOHO- U LI,VIFVI6pVILI,HO€‘ CKpelwunBaHue, cuenneHHoe
HacnenoBaHue, COCTaB/IATb CXEeMbl N\OHOI'VlﬁpI/ILI,HOI'O CKpewmnBaHnA anAa npeackasaHna HacnegoBaHuUA
NMPU3HAKOB Y OPraHM3mos;

yMeHMe BbINONHATL 1abopaTopHble U NpakTUYeckme paboTbl, cob6a0AaTb Npasuaa nNpu pabote ¢ yuebHbIM U
NnabopatopHbiM 060pyA0BaAHMEM;

YMeHMEe KPUTUYECKM OLeHUBaTb U MHTEPNPETUPOBaTb MHPOPMaLMIO BUONOrMUYECKOro COAEePKaHUS,
BK/IOYAIOLLYIO NCEBAOHAYYHbIE 3HAaHUA U3 Pa3NUYHbIX UCTOYHUKOB (CpeacTBa MaccoBOW MHbOpMaLuu,
Hay4yHO-MoNyAAPHblE MaTepunasbl), STUYECKME acMeKTbl COBPEMEHHbIX UCCNeaoBaHni B GMonornmn, meauumHe,
bunoTtexHonormu;

ymeHue co3aaBatb COBCTBEHHbIE MUCbMEHHbIE U YCTHbIE COO6LLI,eHWr'I, O606I.Ll,aﬂ 6I/IOI'IOI'W4€CKYI-O I/IHd)OpN\aLI,MI-O
M3 HECKOJZIbKNX MCTOYHUKOB, IPaMOTHO NCMNOJ/1Ib30BaTb NOHATUNHbIN annapart 6uonoruu.

MpeameTHble pesyabTaTbl 0CBOeHMA yuebHoro npeameTta «buonorna» B 11 Knacce A0MKHbI OTpaXKaTb:

cpopMMUPOBaAHHOCTbL 3HAHMI O MecTe 1 PoaM BUONOMMM B CUCTEME HAyYHOTO 3HAHMA eCTECTBEHHbIX HayK, B
$boOpMMPOBAHMM COBPEMEHHOWN €CTECTBEHHO-HaYYHOM KapTUHbI MMpPa 1 HayYHOro MUPOBO33PEHUA, O BKNaae
POCCUMCKMX U 3apybeXKHbIX Y4EHbIX-6MON0roB B pa3BuTHe 6nonornm, GyHKLMOHANLHON FPaMOTHOCTU
yesioBeKa 4/1A peLeHNn KU3HEHHbIX 3a4a4;

YMEHMe pacKpblBaTb cogepKaHue 6U0IOrMYecknx TePMUHOB U NOHATUIN: BUA, Nonyaauma, reHopoHza,
3BOJIIOLMA, ABUNKYLLME CUbI (DaKTOPbI) 3BOIOLUK, NPUCNOCOBIEHHOCTb OPraHM3MOB, BUA00bpa3oBaHue,
3KoNornyeckmne pakTopbl, IKOCMCTEMA, NPOAYLEHTbI, KOHCYMEHTbI, peAyLueHTbl, LLeny NUTaHMA, SKOA0rnYecKan
nupamuaa, bmuoreoueHos, buocodepa;

yMeHUe usnaratb 6Monornyeckmne Teopum (3BosouMoHHas Teopma Y. [lapBuHa, CUHTETUYECKas Teopusn
3BOJIIOLLMM), 3aKOHbI M 3aKOHOMEPHOCTM (3apoabiwesoro cxoactea K. M. bapa, yepeoBaHMA rNaBHbIX
HanpasneHui 1 nytei asontounn A. H. CeBepuoBa, yueHua o 6uocdepe B. U. BepHaackoro), onpeaenatb
rpaHnLbl UX MPUMEHUMOCTU K }KUBbIM CUCTEMAM;

yMeHue BNajeTb MeToAaMM Hay4YHOro NO3HAHUA B B1ONOrUMK: HabAOAEHWE Y OMUCAHME KUBbIX CUCTEM,
NPOLECCOB M ABAEHUI, OPraHN3aLMaA U NpoBeaeHMe BUONOTMYECKOTO 3KCNEPUMEHTA, BbIABUMKEHWNE TMNOTE3bI,
BblAB/IEHNE 3aBUCUMOCTU MEXKAY UCCAeAyeMbIMU BeMYMHAMM, 06 bACHEHME NONYYEHHbIX PE3y/1bTaToB,
MCMNO/Ib30BaHHbIX HAaYYHbIX MOHATUIA, TEOPUIN U 3aKOHOB, YMEHME AeN1aTb BbIBOAbI HA OCHOBAHMM MOJYYEHHbIX
pe3yNbTaTos;



YMeHMe BblAeNATb CyLEeCTBEHHbIE NPU3HAKM CTPOEHMA BMONOTMUYECKUX OB bEKTOB: BMA0B, NONYAALMIA,
NPOAYLEHTOB, KOHCYMEHTOB, PeayLEeHTOB, BUOreoLLeHO30B N 3KOCUCTEM, OCOBEHHOCTH NPOLLECCOB:
HacneACTBEHHOW U3MeHYMBOCTH, ecTeCTBEHHOro oTbopa, BaoobpasoBaHMA, NPUCNOCOBNEHHOCTH
OpraHM3MoB, AeNCTBUA IKONOTMYECKNX GaKTOPOB Ha OPraHN3Mbl, MEPeHOCa BELLLECTB M NOTOKA SHEPrMu B
3KOCUCTEMAX, aHTPOMOreHHbIX U3MEHEHUIA B IKOCUCTEMAX CBOE MECTHOCTU, KPYyroBopoTa BelLecTs 1
6MOreoXMMmnYecKnx LMKNoB B buocdepe;

yMeHWe NPUMEHATb NONYYEHHblE 3HaHUA ANA 06bACHEHMA BMONOTMYECKUX NPOLLECCOB U ABAEHUN, ANA
NPUHATUA NPAKTUYECKUX PeLLleHNn B NOBCEAHEBHOM XM3HMU C Liesibio obecnevyeHns 6€30nacHOCTN CBOero
3[10pOBbA U 30,0POBbA OKPYKAOLWUX NtoAeN, COBN0AEHNA HOPM FPAMOTHOIO NOBEAEHUA B OKPYKatoLLel
NPUPOAHON cpese, MOHMMaHMe HEOHBXOAMMOCTM UCMOb30BaHUA AOCTUNEHNA COBPEMEHHON Buonorumn ana
paLMOHaNbHOro NPUPOLONO0Ab30BaAHNUS;

YMeHMe peLlaTb 3/1eMeHTapHble 61osiormyeckue 3agadum, CoCTaBaATb CXEMbI MEPEHOCA BELLECTB U SHEPTUM B
3KocucTemax (Lenu nutaHua);

yMeHMe BbINONHATL N1abopaTopHble U NpaKkTUYeckme paboTobl, cobntogatb Npasuaa npu pabote ¢ y4ebHbIM U
nabopaTopHbIM 060pYA0BaAHUEM;

YMEHME KPUTUYECKM OLEHMBATb M UHTEPNPETUPOBATb MHOPMaALMIO BUOIOrMYECKOTO COAEPIKaHUS,
BK/IIOYAIOLLLYIO NCEBAOHAYYHblE 3HAHMA U3 PAa3/IMYHbIX UCTOYHMKOB (CpesCcTBa MaccoBOW MHbOPMaLUuu,
Hay4yHO-MoNyAApHble MaTepuasbl), PACCMaTPUBATb rNobanbHble 3KoNOrMYecKkne Npobiembl COBPEMEHHOCTH,
$OpMMPOBATL MO OTHOLIEHMIO K HUM COBCTBEHHYIO MO3MLMIO;

yMeHMe co3aaBaTb COBCTBEHHbIE MMCbMEHHbIE U YCTHblEe cO0bLeHNA, 0606LLaa 6MonornMyeckyro MHGOpPMaLLUIO
N3 HECKOJIbKMX UCTOYHMKOB, FPAMOTHO MCMNONb30BaTb NOHATUIMHBIN annapaT 6uonoruum.



TEMATUYECKOE NJIAHMPOBAHUE

10 KNACC
Konunyectso yacos
DNeKTPOHHble (undpoBbie)

Ne n/n | HaumeHoBaHWe pa3aenos 1 Tem NPOrpamMmmbl

Beero KoHTpo/ibHbIE MpakTnyeckne obpa3oBaTenbHble pecypcbl

paboTbl paboTbl

1 Brnonormna Kak Hayka 2 0 0.5 bubanorteka LLOK
2 Kusble cuctemol 1 NX opraHnsauma 1 0 0 BubanoTeka LLIOK
3 XMMMYECKUI COCTaB U CTPOEHMUE KNETKMU 8 0 1 BubanoTeka LLIOK
4 MU3He[eATeNbHOCTb KNEeTKU 6 0 0 Bubanorteka LLOK
5 PasmHOKeHMe U MHAUBUAYANbHOE Pa3BUTME OPraHM3MOB 5 0 1 bubanoTeka LLIOK
6 HacnencTBeHHOCTb M USMEHYMBOCTb OPraHU3mMOB 8 0 1.5 bubanoTeka LLIOK
7 Cenekuusa opraHnamos. OCHOBbI BUOTEXHOIOTUM 3 0 0 bubanoTeka LLIOK
8 PesepBHOe BpemA 1 0 0 bubanoTeka LLIOK
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 34 0 4 --
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11 KNACC

Konunyectso 4yacos
INeKTpoHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pa3genos n Tem Nnporpammel

Beero KoHTponbHble MpakTnyeckne obpasoBaresibHble pecypchbl

paboTbl paboTbl

1 DBO/IOLMOHHan buosorus 9 0 1 Bubanoteka LOK
2 BO3HMKHOBEHWE U Pa3BUTUE XKM3HU Ha 3emne 9 0 0.5 Bubaunoreka LLIOK
3 OpraHn3ambl U OKpyrKatoLwaa cpeaa 5 0 1 Bubaunoreka LLIOK
4 CoobuiecTBa 1 3KOJIOrMYECKNE CUCTEMBI 9 0 0 Bubnnoteka LLOK
5 Pe3sepBHOe BpemA 2 0 0 Bubanoreka LLIOK
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 34 0 2.5 --



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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NOYPOYHOE NJTAHUPOBAHME

10 KNACC
Konnuyectso yacos
[Jata ONneKTPOHHble unbpoBble
Ne n/n | Tema ypoKa
Beero KoHTposibHble | [pakTuueckne | usyyeHus obpa3oBaTenbHble pecypcbl
paboTbl paboTbl
Bubanoteka LLIOK
1 brvonoruna B cucteme Hayk 1 0 0 --
Bubnnorteka LOK

MeToapbl No3HaHWA XMBOM Npupoabl. NpakTuyeckan pabota Ne 1
2 «Mcrnonb3oBaHWe pasnnUUYHbIX METOA0B NPU U3YYEHUN 1 0 0.5 -- bubanoteka LLOK

61onornyeckmx o6 beKTOBY
3 brvonornyeckme cmctembl, NPOLECCHI U UX U3ydYeHne 1 0 0 -- bubanoteka LLIOK
4 XMUYeCcKnit coctaB KNeTkn. Boga n MMHepasbHble Con 1 0 0 -- bubanoteka LLIOK
5 Benkun. CoctaB u cTpoeHue H6enKkoB 1 0 0 -- Bubanoteka LLIOK

depmeHTbl — BMoNoOrMyeckune KatanmsaTopbl. JlabopatopHas
6 pabota Ne 1 «M3yyeHune KaTanuTUYecKoi akTuBHocTn depmeHToB | 1 0 0.5 -- bubanoteka LLOK

(Ha npumepe amunasbl UK KaTanasbl)»
7 Yrnesoapl. Jiunnabi 1 0 0 -- bubanoteka LIOK
8 HyknenHoBble KnucnoTbl. AT 1 0 0 - bubanoteka LIOK
9 McTopma n metogbl n3ydeHUa KneTkn. KnetouHaa teopuma 1 0 0 - bubanoteka LIOK
10 KneTka KaK Le/ioCcTHaA XMBaa cmctema 1 0 0 -- -

CTpoeHue ayKapmnoTuyeckon knetku. flabopatopHana pabota Ne 2 BubavoTeka LIOK
11 o 1 0 0.5 --

«M3yyeHne CTPoOeHMA KNETOK PAaCTEHNN, }KUBOTHbIX, TPUO0B U BubanoTeka LIOK

6aKkTepuii No4 MUKPOCKOMOM Ha roTOBbIX MUKpPOMpenapaTax u ux



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6870
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onncaHue»

12 ObmeH BelecTs nan metaboansm 0 -- bubanorteka LIOK
13 doToCnHTE3. XEMOCUHTES 0 -- Bnbanoteka LIOK
14 dHepreTnyeckuit obmeH 0 -- Bnbanoteka LIOK
HU3HEHHbIN UMKN KNeTKW. [leneHne Knetkn. Mutos.
15 NabopaTtopHas pabota Ne 3 «HabntoaeHne Mutosa B KaeTKax 0.5 -- bubanoteka LLOK
KOHYMKA KOpeLUKa JlyKa Ha FOTOBbIX MMKpOMNpenapaTax»
16 brocunHTe3 6enka. Peakuna maTpuyHOro cMHTe3a 0 -- bubanoteka LIOK
17 TpaHcnauma — buocuHTes benka 0 -- Bubanoreka LLIOK
18 HekneTouyHble GOPMbI }KU3HU — BUPYCbI 0 -- bubanoteka LIOK
bubaunoteka LIOK
19 ®PopMbl Pa3MHOXKEHUA OPraHN3MOB 0 --
Bubnanortexka LOK
20 Meios 0 -- Bubnnorteka LOK
ObpasoBaHuMe M pa3BUTME NOIOBbLIX KNeToK. ONaoA0TBOPEHMUE.
21 NabopatopHan paboTa Ne 4 «/3yyeHne cTpoeHns NofoBbIX 0.5 -- bubanoteka LLOK
KNETOK Ha rOTOBbIX MMKpoNpenapaTax»
22 MHamsnayanbHoe pa3sBuUTHUE OpraHnM3ImMoB 0 -- bubanoteka LIOK
23 [eHeTWKa — HayKa O HacNeaCTBEHHOCTM U USMEHUYMBOCTHU 0 -- Bubanoteka LLIOK
3aKOHOMEpPHOCTU Hac/eA0BaHUA NPU3Hakos. MoHorMbpuaHoe
24 0 -- bubaunoteka LIOK
CKpelumBaHue
nrnbpmaHoe cKkpelmsaHme. 3aKoH HE3aBUCUMOTO
25 A bvA betd 0 -- Bubnnorteka LOK

HacnenoBaHnA NpuU3HakKoBs



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
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CuensieHHoe HacneaoBaHWe Npu3Hakos. JlabopaTopHasn paboTa

26 Ne 5 «M13yueHne pesynbTaToB MOHOrMb6puaHoOro n aurnbpuaHoro | 1 0.5 -- bubanoteka LLIOK
CKpeLLmMBaHuna y Ap030dun/bl Ha FOTOBbIX MUKPONpPenapaTax»
27 [eHeTuKa nona. HacnegosaHme NPU3HAKOB, CUEMNNEHHbIX C noaom | 1 0 - Bubnnorteka LOK
N3meHunBOCTb. HEHacneacTBeHHasA M3MEHUYMBOCTD.
NabopaTtopHas pabota Ne 6. U3yyeHne moandurKaLLMOHHOM
28 parop P y Anukay 1 0.5 -- bubanoreka LLIOK
M3MEHYNBOCTU, MOCTPOEHWNE BapUaLMOHHOIO pAaa U
BAPUALLMOHHOM KPMUBOM»
HacneacreeHHas n3ameHUYMBOCTb. JTabopaTopHas paboTa Ne 7.
29 . 1 0.5 -- bubanoteka LLOK
«AHaNM3 myTaumii y Apo30dubl Ha FOTOBbIX MUKpONpenapaTax»
30 [eHeTWKa YyenoBeKa 1 0 -- bubanoteka LLOK
31 PesepBHbIl ypok. O606L1eHMe No Teme «HacneacTBEHHOCTb U 1 0
N3MEHYNBOCTb OPraHU3MOBY»
32 CeneKkumsa Kak HayKa v npouecc 1 0 -- Bubanoreka LLIOK
33 MeToapbl M AOCTUXKEHUA CENEKLMM PACTEHUIN N }KUBOTHbIX 1 0 -- Bubanoteka LIOK
34 broTexHo0rMA Kak oTpacib NPOmM3BOACTBA 1 0 -- Bubanoteka LLOK
OBLUEE KONTMYECTBO YACOB MO NPOrPAMME 34 4 --



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
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11 KNACC

Konunyectso 4yacos
Nen/n | T [Jata ONneKTpOHHble unbpoBble
on/n | Tema ypoka
vp Bcero KoHTponbHble | MpakTuieckmne | yavyenns obpasoBaTenbHble pecypcbl
paboTbl paboTbl
1 JBOOUMA U MeTOoAbl €€ n3yyeHna 1 0 0 -- bubanoteka LIOK
2 NcTopusa pa3sButmns npeacrasneHmin ob asosoumm 1 0 0 -- bubanoteka LIOK
3 MuKpoasosouma 1 0 0 -- Bubnanoreka UOK
Monynauma Kak anemeHTapHasa egMHMLA BUAA U 9BONHOLLUMN.
4 NabopaTtopHasna paboTta Ne 1 «CpaBHeHMe BUAOB NoO 1 0 0.5 -- bubanoteka LIOK
MOPHONOTUHECKOMY KPUTEPUION»
5 OBuKywme cunbl (3nemeHTapHble GaKTopbl) 3BONOLLUN 1 0 0 -- Bubanoteka LIOK
6 EcTecTBeHHbIN 0T6OP 1 ero popmbl 1 0 0 -- bubanoteka LIOK
Pe3synbTaTbl 3BOAOUMM: NPUCNOCOHAEHHOCTL OPraHNU3MOB U
BMA006pasoBaHue. JlabopaTtopHas paboTta Ne 2 «OnucaHue
7 . 1 0 0.5 -- bubanoteka LIOK
nNpMCcnocob1eHHOCTM OPraHN3mMa U €€ OTHOCUTENbHOTO
XapakTepa»
8 HanpasneHua v nyTM makposBoaOLUmn 1 0 0 - bubanoteka LLOK
9 HeobpaTtnmocTb 3sontoumm 1 0 0 -- --
10 NcTopuna *KM3HM Ha 3emne n metToabl €€ nsy4yeHmna 1 0 0 -- --
11 fMnoTesbl NPOUCXOXKAEHUA XKM3HU Ha 3emne 1 0 0 -- Bubaunoteka LLIOK
12 PasBuTHeE }KN3HM Ha 3emne No 3pam 1 nepuogam 1 0 0 -- Bubanoreka LLIOK
OCHOBHble 3Tanbl 3BONOLUM PACTUTENBHOMO U }KUBOTHOTO MUPA.
13 MpaKtuyeckas pabota Ne 1 «/3yyeHne nckonaembix OCTaTKOB 1 0 0.5 -- Bubanoreka LLIOK
PacTEHUM U KMUBOTHbBIX B KOMEKLNAXY
14 CoBpemMeHHadA cuctema OpraHMYecKoro mmpa 1 0 0 -- bubanoteka LLOK



https://m.edsoo.ru/863ea48e
http://v/
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15 3BoAoLUMA YenoBeKa (aHTponoreHes) 0 -- bubaunoteka LIOK
16 Osukyume cunbl (GaKTopbl) aHTponoreHesa 0 -- bubanoteka LIOK
17 OCHOBHble CTaZ MW 3BOIOLMM YeNOBEKA 0 -- --
18 Yenoseyeckue pacbl U NpUpogHble aganTtauum yenoseka 0 -- bubanoteka LLOK
19 PesepBHbIi ypoK. 0606LeHMe MO Teme «KBOSHUKHOBEHUE U 0
pasBuTUE XKMN3HU Ha 3emne»
20 DKO/1I0rMA KaK HayKa 0 -- --
21 Cpeabl 06UTaHUA M 3KONOTMYECKUe baKTopbI 0 -- Bubanoreka LLIOK
AbunoTtunueckme dpaktopsl. JlabopaTopHasa pabota Ne 3.
«Mopdonornyeckme ocobeHHOCTU pacTeHM U3 Pa3HbIX MeCT
22 0.5 -- Bubnnoreka UOK
obutaHunax». labopatopHana paboTa N2 4. «BansaHue ceeta Ha pocT
W pa3BUTME YEPEHKOB Koaeyca»
23 Buotnueckune dakTopsl 0 -- Bubanoreka LLIOK
JKoIornYecKne XxapakTepUCTMKN nonyaaummu. Npaktmyeckas
24 pabota Ne 2 «MoacyéT NIOTHOCTU NONYAALMIA PasHbIX BUAOB 0.5 -- --
pacTeHuin»
25 Coobuiectsa opraHM3moB — H6MoLEHO3 0 -- bubaunorteka LIOK
26 JKonornyeckme cuctemsl (3KocmcTemsl) 0 -- bnbaunorteka LIOK
OcHOBHble NOKa3aTe i1 SKOCUCTEMbI. IKONOTMYECKME NMPaMmUabl.
27 . 0 -- Bubanoreka LLIOK
Csomncrtea akocucrem. Cykueccmsa
28 MpupoaHbie 3KOCUCTEMDI 0 -- --
29 AHTPONOreHHbIe 3KOCUCTEMDI 0 -- --
30 Buocdepa — rnobanbHasa skocuctema 3emnm 0 -- Bubanoreka LLIOK
31 3aKOHOMEPHOCTM CyLLEeCTBOBaHNA brocoepbl 0 -- bubanoteka LIOK



https://m.edsoo.ru/863ebd16
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32 YenoseyecTBo B bUochepe 3emnu 1 0 -- --

33 CocyuwiectsoBaHMe NpUpPoabl U YenoBeyecTea 1 0 - Bubaunorteka LIOK

34 Pe3sepBHbIit ypok. O6obuieHne Tembl «Coobuiectsa u 1 0 B B
3KOJ/IOFMYECKME CUCTEMBI»

OBLLEE KOJTMYECTBO HYACOB NO NPOrPAMME 34 2.5 -



https://m.edsoo.ru/863eba1e

NPOBEPAEMbIE TPEFOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OEPA30BATE/IbHOM MPOTPAMMBbI

10 KNACC

Koz nposepsemoro
pesynbTaTa

MpoBepsemble NpegMeTHble pe3y/ibTaTbl 0CBOEHMSA OCHOBHOM 06pa3oBaTe/ibHOM
nporpammsl cpeaHero obuero obpasosaHus

ChdopmmMpoBaHHOCTb 3HAHWUN O MECTE U PO BUOOTNKN B CUCTEME HAaYYHOTO 3HAHUSA
€CTeCTBEHHbIX HayK, B pOPMMPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAaY4YHOW KapTUHbI
MWPA M HAY4HOTr0 MUPOBO33PEHMS; O BKIALE POCCUMUCKUX U 3apyDBerKHbIX YY4EHbIX-
6uonoros B pasBuTue brosnornn; GyHKLMOHaNbHON FPAaMOTHOCTU YENIOBEKA AN
peLLeHNs KU3HEHHbIX 33434

YMeHUe pacKpbiBaTb cogepKaHue 6MOTIOrMYECKUX TEPMUHOB U MOHATUIM: }KU3Hb,
KNeTKa, opraHuam; metaboamnsm (o6meH BeLLeCTB 1 NpeBpaLLeHME IHEPTUN),
romeocTas (camoperynauma), ypoBHeBaa OpraH13aLns }KUBbIX CUCTEM,
camoBoCnpou3BeaeHue (penpoayKuma), HacneaCTBEHHOCTb, U3MEHUYMBOCTb, POCT U
pa3Butue

YMeHue usnaratb 6Monormyeckmne Teopmun (KNeTouHas, XxpoOMOCOMHasn, MyTaLMOHHasn),
3akoHbl (. MeHaena, T. MopraHa, H.1. BaBunoBsa) 1 yueHus (o LieHTpax MHoroobpasus
M NPOUCXOMXKAEHUA KYNIbTYPHbIX pacTeHuit H.1. BaBuioBsa), onpeaensate rpaHnLbl nx
NPMMEHUMOCTU K XKMBbIM CUCTEMaM

YMeHue BnageTb MeTogamm Hay4yHoro No3HaHus B 6uonorum (HabaogeHme u
OnMCaHne XMBbIX CUCTEM, NPOLLECCOB U AB/IEHUIA; OpraHn3aLma U nposeaeHue
610/10rMYECKOro 3KCNePMMEHTA, BblABUKEHME FMMNOTE3bI; BbIBJEHWE 3aBUCUMOCTH
MeXKay nccieayembiMy BEIMUMHAMU, 0ObACHEHME NONYYEHHbIX PE3YyNbTaTOB,
MCMO/Ib30BaHHbIX HAayYHbIX NOHATUIA, TEOPUI U 3aKOHOB; yMEHMe AenaTb BbiBOAbI Ha
OCHOBaHMW NONYYEHHbIX PE3Yy/bTaTOB)

YMeHue BblaenATb CylecTBeHHble NPU3HAKM BUPYCOB, KNETOK NPOKApMOT U 3yKapuoT,
OAHOKNETOYHbIX U MHOTOKNETOUYHbIX OPraHM3mMOoB; 0cob6eHHOCTM npoLieccos obmeHa
BELLEeCTB W NpeBpaLLEHMA SHEPTUK B KNeTKe, POTOCUHTE3a, NIACTUYECKOTO U
3HepreTMyecKkoro obmeHa, XeMOCUHTE3a, MUTO3a, Meil03a, ONI0A0TBOPEHMS,
Pa3sMHOMKeHUA, UHANBUAYANbHOIO Pa3BUTUA OpraHM3ma (OHToreHes)

YMeHWe NpMMeHATb Noly4eHHble 3HaHMA AN 06bACHEHNA BMONOTMYECKUX NPOLLECCOB
W ABNEHWI, ONA NPUHATUA NPAKTUYECKUX PELLEHUI B NOBCEAHEBHOM XU3HU B LENAX
obecneyeHnn 6e30MacHOCTV CBOETO 340P0BbA U 340P0BbA OKPYKAOLMNX NH0AEN,
cob0a4eHMA HOPM rPaMOTHOTO NOBEAEHUS B OKPY*KaloLLen NpMpoaHol cpeae;
NOHUMAHWE HEOBXOAMMOCTN MCMNO/Ib30BAHMA AOCTUKEHNI COBPEMEHHOM B1onormm un
6MOTEXHOIOTUIA A5 PALMOHANbHOTO NPUPOLONOAb30BAHMA

YMeHMe pewaTtb 3/ieMeHTapHble reHeTU4Yeckue 3agaqym Ha MOHO- 1 LI,VII'M6PMAHOE
CKpelwmBaHue, cuensieHHoe HacieaoBaHUE; COCTAaB/IATbL CXEeMbl MOHOFM6pVILI,HOFO
CKpewmnBaHMA anAa npeackasaHha HacnegoBaHMA NPU3HAKOB Y OPraHM3moB

YMeHwue BbINONHATL 17abopaTopHble M NpaKkTUYeckne paboTbl, cobaoaaTb npasuaa npu
paboTe c y4ebHbIM M nabopaTtopHbiM 06opyaoBaHMEM




YMeHMe KPUTUYECKM OLEHNBATb U MHTEPNPETUPOBATb MHPOPMaL MO BMOIOrMYECcKOro
CoAepKaHWA, BKAOYAIOLLYIO NCeBAOHAYYHble 3HAaHWNA U3 PA3/INYHbIX UCTOYHUKOB
(CMW, Hay4HO-NoNynsipHble MaTepuasbl); STUYECKME aCNEKTbl COBPEMEHHbIX
nccneaoBaHuii B buonornn, meauumHe, buotexHonornm

10

YMmeHue co3aaBaTtb COBCTBEHHbIE MUCbMEHHbIE U YCTHble cooblieHuA, 0606wan
61oNnornyeckyto MHGOPMaLMIo U3 HECKOJIbKMX MCTOYHMKOB, FPaMOTHO MCMOAb30BaTb
NOHATUIHBIM annapaT 6uonorum

11 KNACC

Kog nposepaemoro
pe3ynbTaTta

MpoBepaemble NpegMeTHble pesy/ibTaTbl 0CBOEHMSA OCHOBHOM 06pa3oBaTe /ibHOM
nporpammbl cpeaHero obuiero ob6pasoBaHus

ChopMMpOBaHHOCTb 3HAHUI O MecTe U POaN BUONOTUN B CUCTEME HAYYHOTO 3HAHUA
€CTeCTBEeHHbIX HayK, B pOPMMPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAaY4YHOW KapTUHbI
MMPa M HAYYHOTO MMPOBO33PEHMSA; O BKIAAE POCCUMCKUX U 3apyDOeKHbIX YHEHbIX-
6u1onoros B pas3sutue 6mMonornn; GyHKUMOHaAbHOM FPaMOTHOCTM YeloBEKa A/iA
peLleHNs KU3HEHHbIX 3a4a4

YMeHue pacKkpbiBaTb COAEpKaHNe BUONOTMUYECKMX TEPMUHOB U MOHATUIA: BUA,
nonynaums, reHooHA, 3BONOLMA, ABUNKYLIME CUANbI (PaKTOPbI) IBOIOLUN,
NpMcnocob1eHHOCTb OpraHM3MoB, BUA006pasoBaHMe, 3KoornYeckme pakTopsl,
9KOCUCTEMA, NPOAYLEHTbI, KOHCYMEHTbI, PeAyLEHTbI, LLenu NMTaHusA, 3Koormyeckas
nupamuaa, buoreoueHos, buocohepa

YMmeHue usnaratb 6uonormyeckmne Teopum (asontoumoHHana Teopma Y. lapsuHa,
CUHTETUYECKan TeoPUs 3BOJIIOLMM), 3aKOHbI U1 3aKOHOMEPHOCTH (3apOobILLIEBOrO
cxoactea K.M. Bapa, yepeioBaHuWA rNaBHbIX HanpaBAeHU 1 nyTel ssoaounm A.H.
CeBepL0Ba, y4yeHuA o buocohepe B.U. BepHaackoro), onpenensTb rpaHMLbl UX
NPUMEHUMOCTM K KMUBbIM CUCTEMAM

YMeHue BnaaeTb MeTogamm Hay4yHoro no3HaHus B 6uonorum (HabaoaeHue u
OMMCaHME XKMBbIX CUCTEM, NPOLLECCOB U ABIEHMIA; OPraHn3aLma U NnpoBegeHne
61010rMYECKOro 3KCNEPMMEHTA, BblABUKEHME TMNOTE3bI; BbIBAEHNE 3aBUCUMOCTH
MeXAay uccneayembiMmm BeIMYMHAMM, 06 bACHEHWNE NOJTYYEHHbIX Pe3yNbTaToB,
NCNO/Ib30BaHHbIX Hay4YHbIX MOHSATUM, TEOPUI 1N 3aKOHOB; YMEHMe AenaTb BbIBOAbI Ha
OCHOBaHMW NONYYEHHbIX Pe3y/bTaToB)

YMeHWe BblAeNATb CYLEeCTBEHHbIE NPU3HAKM CTPOEHMA BUONOTMYECKUX OO BEKTOB:
BMA0B, NONYAAUMIA, NPOAYLIEHTOB, KOHCYMEHTOB, peayLeHToB, bMoreoL,eHo308 U
3KOCUCTEM; 0COBEHHOCTU MPOLLECCOB HACNEACTBEHHOW M3MEHYMBOCTU, ECTECTBEHHOIO
oTb0pa, BMA00bpa3oBaHUA, NPUCNOcob/1eHHOCTM OPraHU3MOB, AENCTBUSA
9KONOMMYeCKMX GaKTOPOB Ha OPraHM3Mbl, MePEHOCa BELLECTB U MOTOKa 3HEPTUU B
9KOCUCTEMAX, aHTPOMNOTEHHbIX U3MEHEHWUI B IKOCUCTEMAX CBOEN MECTHOCTH,
KpYroBopoTa BELLECTB U HMOreoXxMMUYecKmx LMKAoB B buocdepe

YMeHWe NpUMeHATb NoyYeHHble 3HaHMA AN 06bACHEHNA BMONOTMYECKUX NPOLLECCOB
W ABNEHWI, ONA NPUHATUA NPAKTUYECKUX PELLEHUIA B NOBCEAHEBHOM XU3HU B LENAX
obecneyeHnn 6e30MacHOCTV CBOErO 340P0BbA M 340P0BbA OKPYKAOLWMNX NHO4EN,




cobntogeHMA HOPM rPaMOTHOrO NOBEAEHUA B OKPY}KatoLLEe NpUpoaHON cpeag;
NoHUMaHWe HeobX0AMMOCTU UCNONb30BaHUA AOCTUKEHWNIT COBpeMeHHO Bnonorum
A8 pPaLMOoHaNbHOTo NPUMPOAONOoIb30BaHMA

YMeHue pewaTtb 3/ieMeHTapHble buonornyeckune 3a4a4U, COCTaBNATb CXEMbI NepeHOoCa
Beuw,ecTB M SHEPTUU B SKOCUCTEMAX (LI,eI'II/I FIMTaHVIFI)

YMeHMe BbINOHATL IabopaTopHble U NPaKTUYecKue paboTsl, coba0AaTL NPaBMaa Npu
paboTe ¢ yuebHbIM M NabopaTopHbIM 060pyA0BaHMEM

YMeHMe KPUTUYECKM OLLEHNBATb M MHTEPNPETMPOBATb MHPOPMaLMIO BUONOTMYECKOTO
COAEP}KaHMA, BKAHOUAIOLLYIO NCeBAOHAYYHbIE 3HAHUA U3 PA3ANYHbBIX UCTOYHUKOB
(CMW, HayyHO-NonNynsapHble MaTepuanbl); PacCMaTPUBATL rN106abHbIe 3KONOTUYECKNE
npob6aembl COBPEMEHHOCTH, POPMMUPOBATHL MO OTHOLLIEHMIO K HUM COBCTBEHHYIO
no3numio

10

YMeHue co3gaBaTtbh COOCTBEHHbIE MMCbMEHHbIE U YCTHble coobueHns, 06o06uwan
61010rMYecKy0 MHGOPMALMIO N3 HECKOJIbKMX MCTOYHUKOB, FPamMOTHO MCMOJ1b30BaTb
NOHATUIMHbIM annapaT buonorum




MPOBEPAEMBbIE 9TIEMEHTbI COOEPXKAHNA

10 KNACC
Koa MpoBepsaeMblit 31eMeHT coaepKaHuA
1 Buonorua Kak Hayka
11 Buonorus — Hayka o XuBol npupoge. Ponb 6uonorum B popmmpoBaHUmM COBPEMEHHOWN Hay4HOM
' KapTUHbI MMpa. CucTema 6MONOIrMYECKUX HAYK
15 MeToabl NO3HaHUA KUBOM NpUpoLbl (HabaoaeHWE, SIKCNEPUMEHT, ONUCAHNE, USMEPEHUE,
' KnaccuduKkaums, MoaenmpoBaHmne, ctaTtucTuieckan ob6paboTka JaHHbIX)
2 KuBble cnctembl M MX opraHmn3aLua
51 Husble cuctembl (BMocMcTeMbl) Kak npeameT nsydeHusa buonornn. Ceorictea buocnctem m nx
' pasHoobpasue
55 YpoBHM opraHunsaLmm buocnctem: MoaeKYNAPHO-TEHETUYECKMIA, KNETOYHbIA, OPraHU3MEHHbIN,
' nonynsaUMOHHO-BUA0BOM, SKOCUCTEMHBbIN, BUOChHEpPHbIi
3 XMMWYECKUI COCTAB U CTPOEHME KNETKU
XMMWYECKUI COCTAB KNETKU. XMMUYECKME SNEMEHTLI: MaKPO3JIEMEHTbI, MUKPO31emMeHTbl. Boaa u
3.1 MWHepasibHble BelecTBa. PyHKLMM BOAbI M MUMHEPA/IbHBIX BELLECTB B KneTke. MNoaaeprkaHune
ocMoTHYecKoro banaHca
Benkn. CoctaB 1 cTpoeHue 6enKkoB. AMUHOKUCIOTbI — MOHOMepPbI 6enikoB. HesameHUmble 1
3aMEHMMble aMUHOKMUCAOTbI. AMMHOKUCIOTHBIN COCTaB. YPOBHM CTPYKTYpbl 6E€NKOBOM MOSIEKY bl
(nepBWYHan, BTOPUYHAA, TPETMYHAA U YETBEPTUYHAA CTPYKTYpa). XMMMUYECKMEe CBOMCTBA BENKOB.
3.2 Buonornyeckme PpyHKunmn 6enKos..
depmeHTbl — BUONOrMyeckme Katanmsatopbl. CTpoeHne GepmeHTa: aKTUBHbIN LLeHTP, cybcTpaTHan
cneumodmyHocTb. KodepmeHTbl. BUTamuHbl. OTANYMA GepMEHTOB OT HEOPraHMYECKUX
KaTa/n3aTopos
YrnesoAbl: MOHOCaxapuabl (rntokosa, pubosa n aes3okcnpunbosa), Ancaxapuabl (caxaposa,
NIAKTO3a) M nonmcaxapuapl (Kpaxman, rMKoreH, Lenntonosa). buonornyeckme dyHKUUM
yrneBsogos.
33
Nnnnap!: Tpuranuepuapl, ctepounasl, dochonunuabl. rmapodunbHo-rnapodobHble CBOMCTBA.
Buonornyeckme pyHKuMM annnpos. CpaBHeHMe yrneBogos, 6€/1K0B U IMNUAO0B Kak MCTOYHMKOB
3Heprum
3.4 HykneunHosble kucnotbl: JHK n PHK. Hykneotnabl — MOHOMEpPbI HYKNEUHOBbLIX KUCAOT. CTpoeHume
' n ¢pyHkumn AHK. CtpoeHne n dyHKunm PHK. AT®: ctpoeHmne n dyHKUUK
3.5 LUnTtonorma — HayKa o Knetke. KnetoyHasa Teopua. MeToabl U3ydeHUA KNeTOK
3.6 KneTKa Kak LLenocTHas Xueas cuctema. Obuime npusHaKky KNeToK: 3aMKHYTas HapyXKHas
membpaHa, mosiekynbl JHK Kak reHeTUYecKkunii annapat, cMcTema cuHTe3a 6eska




3.7

Tunbl KNETOK: 3yKapnoTUYecKkasa n npoKkapunoTnyeckan. OCobeHHOCTM CTPOeHUSA
NPOKapUOTUYECKON KNEeTKN. KneTouHana cTeHKa 6akTepuit. CTpoeHMe 3yKapmuoTUHECKOM KNETKM.
OCHOBHble OTANYUNA PACTUTENbHOM, }KUBOTHOM U rPUBOHOM KNEeTKM

3.8

MoBEepPXHOCTHbIE CTPYKTYPb! KAETOK — KNETOUYHAA CTEHKA, IIMKOKANKC, UX GYHKLMK.
Mnasmatuyeckas membpaHa, eé cBolcTBa n GyHKUMK. LiuTonnasma v eé opraHonasi.
OaHomeMbpaHHble opraHoMAbl KNETKKU: 3HA0MNIa3MaTHyeckan ceTb (IMC), annapat FronbaKu,
1M30COoMbl. [10/lyaBTOHOMHbIE OPraHOMAbl KNETKN: MUTOXOHAPWUK, NaacTuabl. NponcxoskaeHne
MUTOXOHZPWUI M NnacTug,. Buabl nnactua. HemembpaHHble opraHonabl KNeTKU: prubocomsl,
KNETOUYHbIN LEHTP, PECHUYKM, HKIYTUKU. DYHKLMN OPraHOMA0B KNETKU. BKAoYeHUs

3.9

AApPO — perynaTopHbIi LEHTP KneTkU. CTpoeHue aapa: agepHas 060/104Ka, Kapuonaasma,
XPOMaTWH, A4PbILWKO. XPOMOCOMbI

3.10

TpaHCNopPT BELLECTB B KNETKe

M13HeeATeNbHOCTb KNeTKN

4.1

O6meH BellecTs, AN metabonnsm. Accumunauma (nnacTuyeckmin obmeH) U AMcCUMUNALNA
(sHepreTMyecknit obmeH) — ABe CTOPOHbI eANHOrO Npouecca metabonmsma. Tunbl obmeHa
BeLLLeCTB: aBTOTPOPHbIN U reTepoTpodHbIii. Ponb pepmeHToB B 06MeHe BellLecTs U NpeBpalleHmm
3HEpPruun B KaeTke

4.2

doTocuHTes. CBeTOBasA M TemHoBas ¢asbl poTocuHTesa. Peakunm dotocmHTesa. IPPEKTMBHOCTL
¢doToCcUHTE3a. 3HaueHne GoToCUHTE3a AN1A HKU3HU Ha 3emne. BanaHue ycnosuii cpeapl Ha
$OoTOCUHTE3 1 cNOCO6bI MOBbLIWEHUS €70 NPOAYKTUBHOCTU Y KY/IbTYPHbIX PAaCTEHUN.

XeMocuHTes. XeMOCUHTe3npytoLme 6aKTepvw1. 3HayeHMe XeMOCUHTE3a A1A XKU3HU Ha 3emne

4.3

3HepI'ETM‘-IECKVII‘;I obmeH B KneTkKe. PacwenneHune BewecTs, BblgeieHNEe U aKKYMYAUPOBaHNE
3HEpPrmun B KNeTKe. ITanbl SHEPreTUYecKkoro obmeHa. Nunkonms. bporkeHune n ero smasbl.
KMCJ’IOpO,ﬂ,HOE OKUCneHune, NN KNeTo4YHOE AblXaHUe. 3¢¢EKTMBHOCTb IHepreTnyeckoro obmeHa

4.4

Peakumm matpuyHoro cuHTesa. lreHeTuveckasa nHbopmauna n JHK. Peanunsauma reHeTnyeckom
nHpopmauunm B Knetke. FleHETUYECKUI KO 1 ero CBOMCTBA. TPAHCKPUMNLUMA — MATPUYHbINA CUHTE3
PHK. TpaHcnaumns — buocnHTtes benka. KogmposaHme amuHOKUCAOT. Ponb pubocom B GUOCUHTE3E
6enka

4.5

HekneTouHble GOpMbl XKM3HU — BUPYCbI. McTopus oTKpbITUA BUpycos (O./. MBaHOBCKMNA).
OcobeHHOCTU CTPOEHUSA U XKU3HEAEATENLHOCTU BUPYCOB. BakTepmnodarn. bonesHn pacteHuis,
JKMBOTHbIX M Ye/I0BEKA, Bbl3blBaeMble BUpPycamu. Bupyc ummyHoaedpuumTa Yenoseka (BUY) —
B036byamuTens CMNAa. MNpodunakTMKa pacnpocTpaHeHUsA BUPYCHbIX 3a601eBaHN

PasmHOXeHne n MHAnBMAYyanbHOe pa3BUTUE OPraHM3MOB

5.1

KNeTouHbIN UMKA, AN KU3HEHHDbIN LMKA KNeTku. UHTepdasa u mutos. MNpoueccol, npoTeKatowme
B UHTepdase. Pennmkauma — peakumns maTpuyHoro cuHtesa [HK. CtpoeHne xpomocom.
XpPOMOCOMHBIV Habop — KapuoTun. OMnnouaHbli U rani1omMaHbli XpOMOCOMHbIe Habopbl.
XpomaTtuabl. LiuTonornyeckme oCHOBbI Pa3MHOMKEHUSA U UHANBUAYANbHOTO PA3BUTHUSA
OpraHM3MOoB.

JeneHue knetkn — mutos. Ctagmm mutosa. Mpoueccobl, NpoMcxoaalume Ha pasHbIX CTaguax




MUTO3a. Bonormyeckumin cmbicai MMTO3a

5.2

dopMmbl pasMHOXKeEHMs OpraHM3MoB: becrnonoe 1 nososoe. Buapl 6ecnonoro pasmHoXKeHusn:
AeNneHune HaaBoe, MOYKoBaHME 0AHO- M MHOTOK/IETOYHbIX, CNopoobpa3oBaHue, BereTaTuBHoe
pa3mHoXeHue. MIcKyccTBEHHOE KIOHMPOBaHWE OPraHM3MOB, ero 3HauYeHue AN cenekumnm
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Nonosoe pasMmHOXeHMe, ero oT/INYnA oT 6ecnonoro.

Meios. Ctagmum melio3a. MNpouecchl, npomcxogdallme Ha cTagmax menosa. losegeHne XpoMocom
B Melio3e. KpoccnHrosep. buonornyeckmii cMbicn 1 3HaueHue meinosa

5.4

lameToreHes — npouecc 06pa3oBaHMA NONOBbIX KNETOK Y XUBOTHbIX. [10/10BbIe }Kenesbl:
CEMEHHUKN U AMYHUKKU. OBpasoBaHMe 1 pa3BUTUE NOJIOBbIX KJETOK — rameT (cnepmartosong,
ANLEKNeTKa) — cnepmaTtoreHes U ooreHe3. OcO6eHHOCTU CTPOEHMA ANLEKIETOK U
cnepmato3ounaos. OnnogoTeopeHue. MNapTeHoreHes

5.5

NHanemayanbHoe passutme (oHToreHes). IMbpMoHanbHoe pa3BuTMe (ambpuroreHes). dTansl
3MBPNOHANBHOIO Pa3BUTUA Y MO3BOHOYHbIX XXMBOTHbIX: Apo6aeHUe, racTpynaLma, opraHoreHes.
MocTambpuoHanbHoe pas3BuTUe. TUMNbl NOCTIMBPUOHANLHOTO Pa3BUTUA: NPAMOE, Henpsamoe
(nMumHouHOoe). BAnaHue cpeabl Ha pa3BUTME opraHM3mMoB; GpaKTopbl, CNOCO6HbIE BbI3bIBaTh
BPOXAEHHbIE ypoAaCTBa.

PocT 1 passButhe pacteHmnit. OHTOreHes LBETKOBOIO PacTeHUA: CTPOEHNE CEMEHM, CTaguu
pa3BUTMA

HacneactBeHHOCTb M USMEHYUBOCTb OPraHU3mMoB

6.1

MpeameT v 3a4a4m reHeTUKKU. McTopura pasBuUTUA reHEeTUKW. BKiag poCCUMCKMX U 3apybeskHbIX
YYEHbIX B pa3BUTUE reHETUKN. MeToabl FeHETUKM (TMBPUA0NOTNYECKUN, LUTOFEHETUYECKUN,
MOJIEKYNSIPHO-TeHeTUYeCKNin). OCHOBHbIE FreHeTUYeCcKne NoHATUA. FleHeTUYecKas CMMBOJIMKA,
NCMONb3yemMasn B CXeEMax CKpeLLUBaHUi

6.2

3aKOHOMEpPHOCTU Hac/e0BaHUA NPU3HAKOB, YCTaHOBNAEHHble . MeHaenem. MoHormbpugHoe
CKpewmBaHne. 3aKoH eanHO06pasna rmbpmuaos Nepsoro NoKoneHus. Mpasuao LOMUHUPOBAHMA.
3aKOH paclienneHna Nnpu3Hakos. [MNoTesa YucToTbl rameT. [loNHOe 1 HenonHoe
OOMUHUpPOBaHuUe.

OnrnbpunaHoe ckpelwmsBaHme. 3aKoH He3aBUCUMMOTO Hac/le40BaHUA NPU3HAKOB.
LinToreHeTnyeckmMe 0CHOBbI ANTMBPUAHOIO CKPELMBaAHNA. AHANU3UPYIOLLLEE CKpeLLuBaHue.
Mcnonb3oBaHMe aHaNM3UPYIOLWLEro CKPELLMBAHUA AN onpeaeneHus reHotmuna ocobu

6.3

CuensieHHoe HacneaoBaHMe npu3HakoB. Pabota T. MopraHa no cuen/JieHHOMY Hac/lie40BaHUI0
reHoB. HapyleHue cuenneHma reHoB B pe3ysibTaTe KPOCCUHIoBepa. XpPOMOCOMHaAA Teopumn
HacneacTBEHHOCTU. [eHeTUYeCKMe KapTbl.

leHeTMKa nona. XpomMoCoOMHOe onpegeneHme noaa. AyTocCoOMbl M NOI0BblE XPOMOCOMbI.
fomorameTHble 1 reTeporameTHble opraHu3mbl. HacnegoBaHUe NPU3HAKOB, CUEnIeHHbIX C MOJIOM

6.4

N3meHYnBOCTb. BUabl U3MEHUYMBOCTU: HEHACNeACTBEHHAA U HacneaCcTBEHHaA. Posb cpefbl B
HeHacneaCcTBEHHON M3MEHYMBOCTU. XapaKTepmUCcTUKa MoANPUKALMOHHON U3MEHYMBOCTMU.
BapuauMoHHbIM pag v BaprMauMoHHas Kpmeaa. Hopma peakumm nprsHaka. KonmyectseHHble U
KauyeCTBEHHble NPU3HAKU U UX HOpMa peakuun. CBOMCTBa MOAUDUKALNOHHON U3MEHUYMBOCTU




6.5

HacneactseHHas, UaM reHOTUNMYECKas, U3MEHYNBOCTb. KombuHaTUBHaA N3MeH4YMBOCTb. Meino3s
1 NOJIOBOM NpOLECC — 0CHOBa KOMBUHATMBHOM M3MEHUNMBOCTU. MyTaLMOHHAA N3MEHYMBOCTb.
Knaccndpukauma mytaumii: reHHbie XPOMOCOMHbIE, FeHOMHble. YacToTa U NPUYNHbI MyTaL M.
MyTareHHble ¢paKTopbl. 3aKOH FOMOJIOFMYECKUX PALOB B HAacC/1eACTBEHHOM U3MeHUYMBOCTM H. .
Basunosa

6.6

leHeTuKa YenoBeKa. KapmoTtun yenoseka. OCHOBHbIE METOAbI FEHETUKWN YE/IOBEKA:
reHeasiorm4yecknin, 6IM3HEeLoBbIN, LMTOreHETUYECKNIM, BUOXMMUYECKNIA, MONEKYIAPHO-
reHeTnyeckumii. CoBpemeHHoe onpeaeneHne reHoTnna: NoJIHOreHOMHOE CEKBEHUPOBaHME,
reHoTMNMpoBaHMe, B TOM Ymncie ¢ nomoulpto MNLUP-aHanusa. HacneacteeHHble 3aboneBaHuUs
yesioBeKa: reHHble 601e3HU, 601e3HM C HAC/IeACTBEHHOM NPEeAPaACONONKEHHOCTLIO,
XPOMOCOMHbIe 601e3HU. ComaTUYECKME U FreHepaTUBHbIe MyTauun. MpUHLMNbI 340P0BOT0
06pasa KU3HU, ANATHOCTUKU, NPODUNAKTUKM U SIe4eHUn reHeTuYeckmx bonesHen. Meanko-
reHeTUYyecKoe KOHCY/IbTUPOBaHUE. 3HaYeHne MeANLMHCKON FreHEeTUKN B MPeAOTBPaLLEHNN U
JIeYeHUM reHeTMYecKnx 3ab6o1eBaHUM YeNOBEKA

Cenekuma OpraHM3mos. OcHoBbl 6MOTEXHONOINK

7.1

CenekumaA Kak HayKa U npouecc. 3apoxaeHne cenekunmn u agomectmkauma. Yuenune H.W. Basunosa
O LIeHTPax NPOUCXOXAEHUA N MHOro0bpasna KybTYPHbIX PacTeHuit. LieHTpbl nponcxoskaeHus

AOMALHUNX XUBOTHbIX. COpT, nopoaa, Wrtamm

7.2

CoBpemeHHble MeTogbl cenekumm. MaccoBblit U MHAMBUAYaNbHbIM OTOOPbI B CENEKL MU PacTEHWUI
N *KMBOTHbIX. OLLEHKa 3KCTepbepa. BAM3KopoaCcTBEHHOE CKpeLLMBaHue — UHBpUANHT. Yncrtan
NnHUA. CKpelwmBaHne YNCTbIX IMHKUIA. [eTepo3unc, uam rubpuaHas cuna. HepoacrseHHoe
CKpelmBaHue — aytbpunamHr. OtaanéHHasa rubpmngmsaumns u eé ycnexm. MCKycCTBEHHbIN
MyTareHe3 1 NoayyYyeHue Noannaonaos. JOoCTUXKEHMA CeNeKUMN PACTEHWNI, }KUBOTHbIX U
MUKPOOPraHM3MOB

7.3

BrnoTexHonorma Kak oTpacab NPOU3BOACTBA. [€HHAA UHXeHepuA. ITanbl CO34aHMA
pekoMbuHaHTHOM [HK 1 TpaHCcreHHbIX opraHnamoB. KneTouHan uHxeHepusa. KneTouHble
KY/bTypbl. MUKPOK/AOHAAbHOE Pa3sMHOXeHMe pacTeHMn. KNoHMpoBaHMeE BbICOKONPOAYKTUBHbIX
CE/IbCKOX0351IUCTBEHHbIX OPraHM3MOB. IKOIOrMYEeCcKne 1 aTu4eckne npobaemol. MO —
reHeTUYecKkn MmoandunuMpoBaHHbIe OPraHMU3Mbl

11 KNACC

Kopg,

MpoBepaemblit 3N1eMEHT CoAepKaHUA

3BoatoUMOHHaA buonorus

11

DBO/IIOUMOHHAA TeopMA U eé mecTo B 6uonorum.

CBuaeTenbCTBa 3800UNK. [aNeoHTONOrMYECKME: NOCAeA0BaTeIbHOCTb NOABNEHNA BUAOB B
NafieOHTONIOMMYECKOMN NeTonucu, nepexodHbie ¢popmbl. Buoreorpapuyeckme: CXoacTso un
pasnnune dayH U Gaop MaTePUKOB U OCTPOBOB. IMBPUONOTUYECKME: CXOACTBA U Pa3nuns
3MBPUNOHOB PasHbIX BUAOB NO3BOHOYHbIX. CpaBHUTE/IbHO-aHAaTOMUYECKNE: TOMOIOTUYHbIE,
aHaNOrMYHble, PyAMMEHTapHbIE OpraHbl, aTaBn3mbl. MoNeKyNAPHO-BUOXMMUYECKME: CXOACTBO
MexaHW3MOB Hac/1eACTBEHHOCTM U OCHOBHbIX MeTaboIMYECKUX NyTel y Bcex opraHM3mosB




1.2

3BostoumMoHHasA Teopua Y. JapBuHa. MNpesnocblIKn BOSHUKHOBEHWUA AapBUHU3MA. [BUKyLMe
CUAbI 3BOAOLNK BUA,0B NO JapBuHY (M36bITOYHOE pasMHOMKEHWE NPU OFPAaHUYEHHOCTU PECYPCOB,
HeonpeaenéHHana N3MeHYNBOCTb, bopbba 3a cylLlecTBOBaHMeE, eCTeCTBeHHbI 0T60p)

1.3

CuHTeTMYecKas Teopusa asonoumm (CTI) n ocHOBHbIe e€ nonoxKeHna. MUKpo3BoOLMS.
Monynauma Kak eamHULA BUAA N 3BONOLMN

1.4

Osuxkylwme cunbl (GakTopbl) asontounmn BUA0B B Nnpupoae. MyTauMoHHbI npouecc 1
KOMOWHATMBHaA N3MeHYMBOCTb. MoNyALMOHHbIE BOHBI U Apeid reHos. M3onauna n murpayms.
EcTecTBeHHbIN OTOOP — HanpasaAoWMn GakTop asonoLmn. Popmbl ecTecTBEHHOrO oTbopa.

Mprcnocob1eHHOCTb OPraHM3MOB KaK pesyibTaT 3Bostoumm. Mpumepsbl npucnocobaeHmin y
opraHunsmoB. Apomopdo3bl U MAMoaZaNTaummn.

Bua v BugoobpasosaHue. Kputepum euga. OcHoBHble GOpMbl BULO0Opa3OBaHUA:
reorpaduyeckoe, skoaormyeckoe

1.5

Makpossonouusa. Dopmbl 3BONIOLMUK: pUeTUUYECKanA, ANBEPreHTHaA, KOHBEPreHTHas,
napannenbHaa. HeobpaTMMOCTb 3B0/HOLMM

BO3HMKHOBEHME M PAa3BUTUE KM3HM Ha 3eme

2.1

[ OoHay4yHble npeacTaB/ieHMA O 3apOXKAEHMN XKN3HU. HayuyHble TMnoTe3bl BO3SHUKHOBEHUA KU3HU
Ha 3emne: abunoreHes 1 NaHcnepmua. XMmmyecKas 3BoItoUMA. IKCNepUMEHTaNbHOe
NOATBEPKAEHME XMMMYECKOM 3BONOLMN. HauyanbHble 3Tanbl 6MOA0MMYECKOM 3BONOLUMN.
M'vnotesa PHK-mupa. MepBble KAETKN K ux 3oaoumna. PopmmnpoBaHme OCHOBHbIX FPYMM *KUBbIX
OpraHn3moB

2.2

PasBuTME *KM3HM Ha 3emie No 3pam u nepmogam. Katapxei. Apxenckas u NpoTepo30icKas spbl.
ManeosoicKan apa n e€ neproabl: KEMOPUNCKUIA, OPAOBUKCKUIA, CUTYPUIACKUIA, AEBOHCKUIA,
KaMeHHOYro/ibHbI, NepMCKuin. Me3o3oincKkan apa 1 eé nepmoabl: TPUACOBbIM, OPCKUIA, MENOBOW.

KalHo30#M1cKan apa n eé nepmoabl: NasieoreHoBbl, HEOreHOBbIM, AHTPONOreHOBbI.
XapaKTepucTnka KnMmara 1 reonormyecknx npoueccos. OCHOBHbIE 3Tanbl 3BOOLUM
PacTUTENbHOTO U XKMBOTHOTO MMpPa. ApoMmopdo3bl y pacTEHUI U KUBOTHbLIX. NoABNeHUE, pacyBeT
W BbIMMpPaHUWe rpynn }nBbIX OPraHM3mMoB

2.3

Cucrema OpraHN4YeCckoro mmpa Kak oTpakeHue 3polouunn. OCHOBHble CUCTEMATMYECKUE rpynnol
OpraHM3Imos

2.4

JBoNtoUMA YenoBeKa. AHTPONONOMMA KaK HayKa. Pa3BuTne npeactasaeHnii 0 MPOUCXOMXKAEHU N
yesioBeKka. MeToapl U3yyeHUa aHTponoreHesa. CxoACTBa M Pa3/INiumMA YeSI0BEKA U MUBOTHbIX.
CucTemaTUyecKkoe NosioXKeHne YenoBeKa.

Asmxkywme cunbl (GakTopbl) aHTponoreHesa. HacnencTBeHHAA M3MEHUYMBOCTb U €CTECTBEHHDIA
oT60p. ObLiecTBEHHbIN 06pa3 KMU3HKU, U3rOTOBJIEHUE OPYAUN TPYAA, MblLL/IEHWNE, PeYb

2.5

OCHOBHble CTaaAnKN 1 BETBU 3BOJIOLMM YeI0BEKA: aBCTPAIoNUTEKM, Yenosek ymenbiii, Yenosek
NPAMoXoaALLMNA, YenoBEK HeaHAepPTaNbCKUIA, YenoBeK pasymHbIin. Haxo4Kn nckonaembix
OCTaHKOB, BPEMSA CYLLLECTBOBAHMA, 061aCTb pacnpocTpaHeHnsa, 06bEM rofIoBHOro Mo3ra, obpas
YKU3HK, opyausa




2.6

Yenoseveckue pacbl. OCHOBHble 60/blIME pachl: eBponeounaHas (eBpasnitickan), Herpo-
aBcTpanongHan (3KkBaTopmanbHan), MOHronouaHas (a3naTcko-amepuKaHcKas). YepTol
npucnocobeHHOCTU NpeacTaBuTesIe Ye0BEYECKMX Pac K YC/IOBUAM CyLLLECTBOBaHMUA. EANHCTBO
yenoBevyecknx pac. Kputuka pacusma

OpraHu3mbl U OKpy:KaloLWwasa cpesa

3.1

DKONOrMA KaK HayKa. 3a4a4um 1 pasgensl 3Koornnu. MeToabl IKON0TMUYECKUX UCCNeL0oBaHUM.
JKonormyeckoe MnpoBosspeHue. Cpeabl 06UTaHMA OPraHM3MOB: BOAHAA, HA3eMHO-BO34yLLIHaA,
MoYBEHHas, BHYTPUOPraHM3MeHHasn

3.2

3konornyeckme dakTopbl. Knaccndukaums skonormyeckmx ¢paktopos: abnortnyeckue,
6MOTMYECKME M aHTpONOreHHble. [leicTBMe 3KoNormyeckx GakTopoB Ha OPraHU3MbI

3.3

AbunoTtnyeckme GpaKkTopbl: CBET, TEMNEpPaTypa, BAaXKHOCTb. PoTonepmnoamsm. MpucnocobieHns
OpPraHM3MOB K AENCTBMIO abUOTUYECKMX GAKTOPOB. BUonornyeckme putmbl

3.4

Buotnueckne dpakTopbl. Bugbl 6UOTUUYECKMX B3aUMOAENCTBUIA: KOHKYPEHLMA, XMLLHUYECTBO,
napasuTmM3m, MyTyasiu3m, KOMMeHcann3m (HaxnebHUYecTBO, KBaPTUPAHTCTBO), aMEHCA/IU3M,
HeWTpannsm. 3HayeHMe BUOTUYECKMX B3aMMOLENCTBUI AR CYLLECTBOBAHUA OPraHN3MOB B
NPUPOAHBIX coobLLecTBax

3.5

JKo/IornyecKkne xapakTepmnctTmkm nonynaumm. OCHOBHble NOKa3aTeAn NonyaAaLMN: YNCAEHHOCTD,
NJAOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauuna. JMHammKa YNCAEHHOCTU NONYAALMN
n eé perynaumsa

COO6LLI,€CTBa M 3KO/10TUHECKNE CUCTEMDI

4.1

CoobLiecTBo opraHnMamoB — buoueHo3. CTpyKTypbl BUOLLEHO3a: BUA0BAsA, NPOCTPAaHCTBEHHas,
Tpoduueckan (nuuesan). Buabl-gommnHaHTbl. CBA3M B 6MoLEHO3e

4.2

JKonormyeckme cuctemsl (akocmctemsl). NoHATUE 06 a3KoCKCTEME U BroreoLeHose.
®YHKLMOHA/IbHbIE KOMMOHEHTbI 3KOCUCTEMbI: MPOAYLLEHTbI, KOHCYMEHTbI, PeAyLLeHTbI.
KpyroBopoT BELLECTB U NOTOK 3HEPTUM B 3KOcUCcTeMe. Tpoduyeckue (NULWEBbIE) YPOBHU
aKkocucTembl. Muwesble uenu u cetu. OCHOBHbIE NOKa3aTe M 3KOCUCTEMbI: Bomacca, NPoAyKLUMS.
JKonornyeckne NMpammnapl: NPoAyKLMM, YNCIeHHOCTHN, BUomacchl. CBOMCTBA IKOCUCTEM:
YCTOMYMBOCTb, Camoperynaumsa, passutne. Cykueccus

4.3

MprpogHbie 3KOCUCTEMbI. IKOCUCTEMbI 03EP U PeK. IKoCUCTEMA XBOMHOTO UM
LUMPOKOIMCTBEHHOTO Jleca.

AHTpOMOreHHble 3KocMcTeMbl. ArpoakocucTemsl. Ypboakocuctembl. Buonornyeckoe n
XO3AMCTBEHHOE 3HAYEHME arpo3KoCMCTEM U ypboaKkocucTeMm.

BropasHoobpasme Kak paKTop yCTOMUMBOCTM 3KocucTem. CoxpaHeHne b1Moaormyeckoro
pasHoob6pasuA Ha 3emne

4.4

YueHue B.U. BepHaackoro o 6uocdepe. NpaHuMLbI, COCTaB U CTPYKTypa buocdepsbl. usoe
BewecTBo u ero ¢pyHKuumn. OcobeHHocTM brocdepbl Kak r1o06asibHOM 3KocucTeMbI. AUHaMUYecKkoe
paBHoBecue M obpaTHanA cBA3b B buochepe. KpyroBopoThbl BELWECTB U HMOreOXMMUYECKUE LUKAbI
anemeHToB (yrnepoga, a3ota). 30HanbHOCTb 6Mochepbl. OCHOBHbIE BMOMBI CyLIN

4.5

YenosevecTso B 6uocdepe 3eman. AHTponoreHHble UsmeHeHus B buocdepe. MobanbHble




3Ko/1ornyeckme I'IpO6ﬂEMbI.

OCHOBa paLMOHaNbHOTO YPaBAEHUA NPUPOAHBIMU PECYPCaMM U UX UCNONb30BaHMeE.
LocTukeHuns 6uonornm n oxpaHa npupoabl




YYEBHO-METOAMNYECKOE OBECIMNEYEHWE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATE/IbHbIE YHEBHbBIE MATEPUAbI /1A YHEHUKA

METOOWNYECKUE MATEPWAJIbI ONA YHYUTENA

LUMPPOBbLIE OBPA3OBATEJ/IbHbBIE PECYPCbI 1 PECYPCbl CETU MUHTEPHET



