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NOACHUTE/IbHAA 3ANMUCKA

Mpu pa3paboTke nporpammbl MO 6GMONOTMM TEOPETUYECKYHO OCHOBY AN
onpeaeneHns noaxoaos K GOPMUPOBAHUIO coAepKaHUA yyebHoro npegmera
«buonorma» coctaBunan: KOHUeNTyanbHble nonoxeHna &roc COO o
B3aMMOODOYCNOBNEHHOCTM Lenen, copepXaHuA, pe3ynbTatoB obyyeHUa U
TpeboBaHUI K YPOBHIO MOAFOTOBKM BbIMYCKHMKOB, MNOJIOXeHMA 06 obuwmx
LUensax U NPUHLMNAX, XapaKTepUsyWMX COBPEMEHHOE COCTOSIHUE CUCTEMbI
cpeaHero obuwero obpasoBaHuMa B Poccuiickon dPegepaumn, a TaKxKe
NONOXKeHUA O cneuyndPuke OGuonornn, €€ 3HaAYeHUM B MO3HAHMU KUBOW
npupoabl n obecneyeHnm cyL,ecTBoBaHNA YenoBeyeckoro obuectsa. CornacHo
Ha3BaHHbIM MOIOXKEHUAM, onpeaeseHbl OCHOBHblE GYHKUUM NPOrpamMmmbl Mo
6uonorum n eé cTpyKtypa.

Mporpamma no 6uonornm AaET npeactaBneHuMe O uenax, 06 obuiei
cTpaTermn oby4yeHusi, BOCMUTAHUA M pPas3BUTUA 0OyYalOWMXCA CcpeacTBamMm
yyebHoro npeameta «buonorua», onpepenser obsasatenbHoe npeamMeTHoe
CofeprkaHue, €ero CTPYKTYpy, pacnpegeneHve no pasgenam M Temam,
peKoOMeHAyeMYIO MNOC/Ae[0BaTeNIbHOCTb M3y4eHMA yy4ebHOro matepumana ¢
YYETOM  MEXKNPEeAMETHbIX U BHYTPUMMNPEAMETHbIX  CBS3€M,  JIOTUKM
obpa3oBaTeNibHOro npouecca, BO3pacTHbix ocobeHHocTel obyyatowmxcs.

B nporpamme no 64OMOrMM TaKXKe YyuyuTbIBalOTCA TpeboBaHMA K
NAaHUPYEMbIM JIMYHOCTHbIM, METaNPeAMETHbIM M MPEeAMETHbIM pe3ynbTaTam
obyyeHMa B GOPMMPOBAHUM OCHOBHbIX BMAOB Yy4ebHO-MO3HABATENbHOWM
AeATeNbHOCTU/y4ebHbIX AeWCTBMIA 0OYyYaloLWMXCA MO OCBOEHWUIO COAEP*KaHUA
6uonornyeckoro obpasosBaHms.

B nporpamme no 6uonormm (10-11 Knaccbl, 6a30Bblit  ypPOBEHb)
peanu3oBaH MPUHLUMN MPEEeMCTBEHHOCTM B M3ydeHUM buonoruum, 6Gnaropaps
yemy B HeM MNPOCMATPMBAETCA HAMNPABJEHHOCTb HA pPa3BUTUE 3HAHUN,
CBA3aHHbLIX C (POPMMPOBAHMEM €CTECTBEHHO-HAay4YHOro MMWPOBO33PEHMA,
LEHHOCTHbIX  OpPMEeHTauUMi  AINYHOCTM,  SKONOTMYECKOTo  MbILIEHUA,
npeacTaBneHnin o 350poBom o0bpase KM3HU UM BeperkHbIM OTHOLEHMEM K
OKpy)Katowen npupogHonm cpege. [losaTomy Hapsgy C  U3yyYeHUEMm
06W,ebMoNOrNYecknx Teopun, a TaKKe 3HAHMW O CTPOEHUWU KUBbIX CUCTEM
Pa3HOro paHra M CyWHOCTM OCHOBHbIX MPOTEKAKLWMX B HUX MPOLECCOB B
nporpamme no 61Mo0M0rMK yaeneHo BHMMAHME MCMNOb30BAHUID MOYYEHHbIX
3HAaHMA B MOBCEAHEBHOM W3HW ANA pPeleHUAa NPUKNASHbIX 33434, B TOM
yncne: NpoPUNAKTUKM HACNEeACTBEHHbIX 3aboneBaHWI 4YeNoBeEKa, MeAMKO-
reHeTM4YecKkoro KOHCY/IbTMPOBaHMS, ob60cHOBaHuMA 3KO/10TMYECKM
uenecoobpasHoro noBegeHMA B OKpPYKaloWeW MPUPOAHONM cpeae, aHanAu3a
B/IMAHMA XO3ANCTBEHHON AEeATE/IbHOCTU YEeN0BEKA HA COCTOAHME NPUPOAHbIX U
MCKYCCTBEHHbIX  3KOCUCTEM.  YCUNEHME  BHMMaHMA K  MPUKAALHOM
HanpaBneHHOCTM  y4yebHoro npeameta  «buonormsa»  NPOAMKTOBAHO
HeobxoANMMOCTbO obecnevyeHns yCA0BUIM ONA PELleHMNA O4HOM U3 aKTyalbHbIX
334a4 WKoNbHOro 6uonormyeckoro obpas3oBaHWA, KoTopaa npeanonaraet
dbopmupoBaHme y oby4aroLmMXca CNOCOBHOCTM a4anTUPOBaATLCA K USMEHEHMAM
ANHAMWYHO Pa3BMBAIOLLLErOCA COBPEMEHHOIO MMpa.

Buonormna Ha ypoBHe cpeaHero obuiero ob6pas3oBaHMA 3aHMMAET BaXKHOe
mecto. OHa obecrneunsaet popmunpoBaHue y obydatoLmxcs NpeacTaBaeHui o
HAay4YHOM KapTWHe Mupa, paclmnpsaeT n 0606LAET 3HAHMA O KMBOW NPUPOAE,
eé OT/IMUMTENbHBIX MPU3HAKAaX — YPOBHEBOW OpraHWsauuu W 3BOJOLMMK,
CO34aET YyC/NOBMA ANA: MO3HAHMA 3aKOHOB KMBOW Npupoabl, opMMpPOBaAHUA



GYHKUMOHANBHOM TPaMOTHOCTM, HABbIKOB 340poBOro n 6esonacHoro obpasa
YKM3HW, 3SKONOMMYECKOro MbILWNEHUA, LEHHOCTHOrO OTHOLLUEHUA K KUBOW
NPUPOAE M YENOBEKY.

Bonbwoe 3HauyeHue 6HuonorMa UMeeT TaKKe ONA  pelleHus
BOCMUTATENbHbIX W pa3BMBAlOWMX 334a4 cpeaHero obuero obpas3oBaHuA,
coumnanusaummn obyvarowmxcs. U3yyeHne buonormm obecneuymBaeT ycCnoBuA
Ana dopmmpoBaHUA NHTENNIEKTYa/IbHbIX, KOMMYHMKAUUOHHbIX n
MHPOPMALMOHHbBIX  HABbIKOB, 3CTETUYECKOW  Ky/bTypbl, cnocobcTeyeT
MHTerpaunm 6MonorMyeckmx 3HaHMM ¢ NPeAcTaBNeHUAMMU U3 APYTrUX y4eOHbIX
npeameToB, B 4YacTHOCTM, OU3KMKKM, XMMUKM U reorpadun. HasBaHHble
NMONOXEeHUA O NpeaHa3HayeHUU yyebHoro npeameta «buonorma» coctaBuam
OCHOBY A/1A onpegeneHus noaxoaoB K oTbopy WM CTPYKTYPUPOBAHUIO €ro
coAepXKaHua, NnpeacTaBAeHHOro B nporpamme no buonoruu.

Otbop copepaHua yyebHoro npegmetra «buonorma» Ha 6a3zoBom
YPOBHE OCYWeCTBNEH C MO3UUMWA  KyNbTypocoobpasHOro nogxona, B
COOTBETCTBUM C KOTOPbIM obyyarowmeca A0NXKHbI OCBOUTb 3HAHUA U YMEHMUS,
3Hauumble ana GopmMmmnpoBaHms obLLen KynbTypbl, oNnpeaensarwme agekBaTHoe
noBeAeHMEe YeNOBEKA B OKpYyrKatower npupoaHoi cpeae, BoctpeboBaHHbIe B
NOBCEAHEBHOM U3HWU U NpaKTMYecKon aeatenbHoctu. Ocoboe mecto B 3TOM
CUCTEeMe 3HAHUMN 3aHUMAIOT 31eMEHTbI COAEPKAHUA, KOTOPbIE CNY*KAT OCHOBOW
AnAa GopMMPOBAHMA NPeacTaB/lEHUA O COBPEMEHHOM eCTeCTBEHHO-HAy4YHOM
KapTUHE MMUpPa U LEHHOCTHbIX OPUEHTAUUAX JINYHOCTM, CrMocobCTBYOLWMX
rymaHusauum bmuonoruyeckoro o6pasosaHms.

CTpYyKTypupoBaHMe cogeprkaHma y4ebHOro matepuana B nporpamme no
6MO0N0rMM  OCYLLLECTBNIEHO C YYETOM MNPUOPUTETHOrO 3HAYEHMA 3HAHUK 00
OT/INYUTENbHBIX OCOBEHHOCTAX KMBOW NpuUpoabl, O €€ YPOBHEBOW
OpraHM3auMm u 3BOMIOLMKN. B COOTBETCTBUMM C 3TUM B CTPYKType y4yebHOoro
npegmeta «buonorma» BblgeNeHbl Caeaylowme copepatenbHble JIMHUK:
«bvonorna Kak Hayka. MeToabl Hay4HOro no3HaHuA», «KneTka Kak
buonornyeckaa cuctema», «OpraHuM3am Kak buonormyeckas cuctema,
«Cuctema uM MHoroobpasve OpraHUMYECKOro Mupa», «IBONIOLMA KUBOWM
NPUPOAbI», KDKOCUCTEMbI U NPUCYLLME UM 3aKOHOMEPHOCTMY.

Llenb usyyeHma yyebHoro npeameta «buonorna» Ha 6a3oBom ypoBHe —
oBnageHne obOyyaloWMMUCA 3HAHMAMM O CTPYKTYPHO-OYHKLMOHANbHOM
OpraHM3auMM KUBbIX CUCTEM PA3HOro paHra WM npuobpeteHMe ymeHui
MCNONb30BaTb 3TW 3HAHMA ANA FPAMOTHbIX AENCTBUIA B OTHOWEHUM 0ObEKTOB
YKMBOM NPMPOAbI U PELLEHMA PA3/IUYHbIX }KU3HEHHbIX Npobiem.

[JocTukeHne uenu wusydyeHua yvyebHoro npeameta «buonormsa» Ha
6a30BOM ypoBHe obecneymBaeTca peleHnem cneayroLwmx 3a4au:

OCBOEeHMe 0by4yaloWwMmmca CUCTEMbI 3HAHUN O BUONOrMYECKNX TeoPUAX,
YY4EHMAX, 3aKOHaX, 3aKOHOMEPHOCTAX, T[MMOTe3ax, NpPaBuIaX, CAYMKaLLUX
OCHOBOM Ana  GOPMMPOBAHUA NpPeACTAaBNEHUM O ecTeCTBEHHO-HAay4YHOM
KapTUHE MMpa, O MeTogax Hay4yHOro Mo3HaHWA, CTPOEHUM, MHOroobpasum u
0COBEHHOCTAX KMUBbIX CUCTEM PA3HOrO0 YPOBHA OPraHW3auuMu, BblOAOLLMXCA
OTKPbITUAX U COBPEMEHHbIX MCCNeA0BaHMAX B Bruonoruu;

dbopmupoBaHmne y o0byyarowmxca No3HaBaTeIbHbIX, MHTENNEKTYa/IbHbIX U
TBOPYECKNX CNOCOBHOCTEN B Npouecce aHanM3a AaHHbIX O NyTAX Pa3BUTUA B
61M0N0rMM Hay4HbIX B3rNA[0B, MAEN M NOAXOAOB K MU3YYEHMUIO MKMBbIX CUCTEM
Pa3HOro ypoBHSA OpraHM3aLmu;

CTaHOBJIEHME Yy obydatowmxca obuwerr KynbTypbl, PYHKUMOHANbHOM
rPaMOTHOCTM, PaA3BUTME YMEHUN OODBACHATbL W  OLEHMBATb ABJAEHUA



OKPYKAIOWEero Mupa XMBOW MNPUPOAbl Ha OCHOBAHUM 3HAHMN WU OMbITa,
NONYYEHHbIX MPU N3y4eHNN BUonornu;

dbopmupoBaHmne y obydyatlowmxca yMeHUn WANIOCTPUPOBATb 3HAYEHMe
6MONOrNMYeCcKnX 3HaHUM B MPAKTUYECKON AeATEeNbHOCTU YesloBeKa, Pa3BUTUM
COBPEMEHHbIX MeAULMHCKUX TEXHOIOTUM 1 arpobMOTEXHONOTNN;

BOCNUTaHME YOeXAEHHOCTM B BO3MOMKHOCTM MNO3HAHUA YEN0BEKOM
YKMBOM NpUpPOAbl, HEO6XOAMMOCTU HEPEKHOIO OTHOLLIEHUSA K HEl, cobntoaeHnA
3TUYECKUX HOPM NPU NPOBeAEHUN BUONOTMYECKUX UCCIeA0BaHUN;

OCO3HaHME LEHHOCTU BMONOrMYECKUX 3HAHWUIM AN NOBbIWEHUA YPOBHA
3KONI0rMYEeCKOM KyNnbTypbl, A4NA POPMNPOBAHMA HAYYHOrO MUPOBO33PEHMUSA;

NPUMeHeHMe NPUOBPETEHHDBIX 3HAHUI U YMEHUI B NOBCEAHEBHOM }KU3HU
ANA  OUEHKM NOoCNeacTBUMA CBOEW AeATeNIbHOCTM MO  OTHOLWEHUI K
OKpyrKatollen cpeae, cobCcTBEHHOMY 340P0OBbIO, 06OCHOBaHWE U cobatoaeHne
Mmep NpodpuUNaKTUKKM 3aboeBaHUN.

B cucteme cpegHero obuwero obpasoBaHua «buonorma», nsyyaemaa Ha
6a30BoM ypoBHe, fiBnAeTcAa 06a3aTesibHbIM y4ebHbIM NPeaAMeTOM, BXOAALLUM
B COCTaB npeamMmeTHOM 0b61acTn «EcTecTBEHHO-Hay4YHble NpeaMeTbI».

Ona wmn3yyeHma Ouonormm Ha 6a3oBOM YypoBHE cpeaHero obuiero
obpasoBaHus oTBoauTcAa 68 yacos: B 10 kKnacce — 34 yaca (1 yac B Hegento), B
11 Knacce - 34 Yyaca (1 yac B Heaento).



COOEPXAHUE OBYYEHUA
10 KNACC

Tema 1. buonorua Kak Hayka.

Buonorua Kak Hayka. CBA3b 6Monornmn ¢ obLWecTBEeHHbIMKU, TEXHUYECKUMMU
N OPYTUMM eCTeCTBEHHbIMU Haykamu, éunocodmen, 3TUKOM, ICTETUKON U
npasom. Ponb 6monorum 8 GopMmmnpoBaHnUM COBPEMEHHON HAYYHON KAPTUHDI
Mupa. Cnuctema 6MONOTMYECKMX HAYK.

MeToabl NO3HaHMA XUBOM nNpupoabl (HabaaeHWe, 3SKCNEPUMEHT,
onucaHue, M3MepeHue, Kaaccmpukauma, MoAeNMpoBaHWe, CTaTUCTUYEeCKas
06paboTKa AaHHbIX).

OemoHcTpauuum:

MopTpetsi: Y. AapsuH, . MeHgenb, H. K. Koabuos, K. YOTCOH n ®. KpukK.

Tabaumupbl 1 cxembl: « MeToabl NO3HAHWUA KUBOW NPUPOAbLIN.

NabopaTtopHblie U npakTUYeckmne paboTbi:

MpakTnyeckas pabota Ne 1. «Mcnonb3oBaHME Pa3IMYHbIX METOA0B MpPU
N3y4yeHUn BMONOrMYECKNUX OOBEKTOBY.

Tema 2. Xusble cuctembl U UX OpraHusaLmA.

Hueble cuctembl (bnocuctembl) Kak npeameTr u3ydeHma 6Guonoruwm.
OTAnYMe *KUBbIX CUCTEM OT HEOPraHUYECKOM NpUpoabl.

CeoiicTBa b6uocuctem M ux pasHoobpasune. YPOBHM oOpraHmMsauum
6MocucTeM: MONEKYNAPHDLIN, KNETOYHbIN, TKaHEBbIA, OPraHU3MEHHbIN,
nonynsaunMOHHO-BUA0BOM, 3KOCUCTEMHbIN (bmnoreoueHoOTHYECKUIA),
b6rnocohepHbIi.

AemoHcTpayuum:

Tabnanubl n  cxembl: «OCHOBHble MNPU3HAKMU  KU3HWUY», «YPOBHMU
OpraHM3auMn }XUBOK NPUPOAbI».

ObopyaoBaHue: moaenb monekynol JHK.

Tema 3. XuMmMHUeCKMUM COCTaB U CTPOEHUE KNETKU.

XMMUYECKMN COCTaB KNETKU. XMMMUUYECKNE INEMEHTbI: MaKPO3/EMEHTDI,
MUWKpPO31eMeHTbl. Boga n mmHepanbHbie Bew,ecTsa.

®yHKUMM BOAbI U MUHEpPaANbHbIX BeLLeCTB B KaeTke. [loaggeprkaHue
ocmoTmnyeckoro 6anaHca.

Benkun. CoctaB u cTpoeHne 6enKkoB. AMMHOKMUCIOTbI — MOHOMEPbI 6eKOoB.
HesameHumble U 3amMeHUMble aMWHOKUCAOTbl. AMWHOKMCAOTHBLIM COCTaB.
YPOBHM CTPYKTYpbl 6€1KOBOM MONEKYbI (MepBMYHAA, BTOPUYHAA, TPETUYHAA U
4YeTBEPTMYHAA CTPYKTYpa). XMMu4yeckne cBoicTBa 6enkos. buonornyeckue
dYHKUMM 6enkos.

depmeHTbl — OMONOrMYeckne KaTanmsaTopbl. CTpoeHue depmeHTa:
aKTUBHbIA LEHTP, cybcTpaTHaa cneundumyHoctb. KodepmeHTbl. BuTamuHbl.
Otnnuma ¢epmeHTOB OT HEOPraHUYECKMX KaTaIM3aTopoB.

YrneBogbl: MoOHOcaxapuabl (rntokosa, pubosa wn aesokcnpubosa),
Ancaxapuabl (caxaposa, NakTo3a) M noamcaxapuabl (Kpaxman, FIMKOreH,
uenntonosa). buonornyeckne GpyHKUMM yrnesoaos.

Nunnabl:  Tpuranyepuabl, ¢ocdonmnuabl, crepougbl. mapodunbHo-
rmapodobHble cBoncTBa. buonornyeckne yHKUMM nmnuagos. CpaBHeHue
yrneBoAoB, 6€1K0B 1 INNUA0B KaK UCTOYHUKOB SHEPTUN.

HyknenHosble Kucnotbl: AHK wn PHK. Hykneotngbl — MOHOMepbI
HYK/IeMHOBbIX Kncnot. CtpoeHne n ¢pyHkunm OHK. CtpoeHue n pyHKumm PHK.
Buabl PHK. AT®: ctpoeHne n GpyHKLUUN.



Untonorma — Hayka o0 Knetke. KnetoyHaa Teopua — npumep
B3aMMOAENCTBMA Maen M $GaKToB B HAay4HOM MO3HaHMKU. MeToabl M3ydeHuA
K/TIETKM.

Knetka KaK LULenocTHaa Kueaa cuctema. Ob6wme npu3HaKM KNETOK:
3aMKHYTaA Hapy»XHaa membpaHa, monekynbl HK KaK reHeTU4eCcKnin annapar,
cucTema cuHTesa besnka.

TunNbl KNETOK: 3yKapuoTMYecKaa W npokapuotmyeckana. OcobeHHOCTH
CTPOEHMA NPOKAPUOTHUYECKON KNeTKM. KneTouyHas cTeHKa bakTepuii. CTpoeHue
3YKapMoTUYeCcKon KneTKU. OCHOBHble OTANYMA PaACTUTENIbHOWM, KUBOTHOM U
rPUBHOM KNeTKu.

NNoBEPXHOCTHbIE CTPYKTYPbI KNETOK — KIETOYHAA CTEHKA, MMKOKANMUKC, UX
dyHKumMK. NMnasmatmyeckaa membpaHa, eé ceonctea U GyHKUMn. Lutonnasma
n eé opraHonabl. OgHomembpaHHble opraHouabl Knetku: 3MC, annapat
fonbaXn, nnusocomsbl. [10lyaBTOHOMHbIE OpraHoOMAbl KAETKU: MUTOXOHAPUN,
nnactuapl. [poucxorKaeHne MUTOXOHAPUKM W nnactug. Bupgbl nnactma.
HemembpaHHble opraHouabl KAeTKU: pubocombl, KNETOYHbIN  LEHTP,
LEHTPUONN, PECHUYKM, KIYTUKN. PYHKLNM OPraHONA0B KNETKU. BKItoueHus.

Aopo — perynatopHbin UEeHTp KneTkn. CrpoeHue aAgpa: agepHas
060/104Ka, Kapuonaasma, XpOMaTUH, AA4PbIWLKO. XPOMOCOMbI.

TpaHcnopT BeLLeCTB B K/eTKe.

OemoHcTpauuum:

MopTpeTbl: A. JleBeHryk, P. T'yk, T. WeaHH, M. WnenaeH, P. Bupxos, Ox.
YotcoH, @. Kpuk, M. YunkuHc, P. ®panknuH, K. M. bap.

Ounarpammbl:  «PacnpegeneHne XMMWUYECKUX 3SNEMEHTOB B HEXKUBOM
npupoae», «PacnpegeneHme XMMMUYECKMX 31EMEHTOB B }KUBOM Npupoae».

Tabanubl n cxembl: «Meprnogmyeckas Tabamua XMMUYECKUX S1EMEHTOBY,
«CTpoeHne monekynbl Boapl», «buocuHTes 6enka», «CTpoeHMe MOSEKy/bl
b6enka», «CtpoeHune pepmeHTa», «HyknemHosble Kucnotbl. AHK», «CTtpoeHune
monekynol AT®», «CTpoeHuMe 3SYKapMOTUYECKOM KneTku», «CTpoeHue
XMBOTHOM  KneTkn», «CTpoeHne pacTutenbHoM KneTkm», «CTpoeHune
NPOKAapMOTMYECKOM KNeTku», «CTpoeHme Aapa KAETKU», «Yrnesoadbl»,
«Innnapi».

Ob6opyaoBaHMe: CBETOBOM MMKPOCKOM, 0bopyAoBaHME Ans NpoBeseHua
HabAoAeHU, U3MEPEHUN, IKCNEPUMEHTOB, MUKPONpPENnapaTbl PacTUTE/bHbIX,
YKMBOTHbIX M BaKTepUanbHbIX KNETOK.

NlabopaTtopHblie u npakTUYeckmne paboTbi:

NabopaTtopHasa pabota No 1. «M3yyeHWe KaTanuUTMYECKOM aKTUBHOCTM
depmeHTOoB (Ha NpMMmepe ammnnasbl UK KaTanasbl)».

NabopatopHasa pabota No 2. «M3yyeHWe CTPOEHMA KNETOK pacTEHWN,
YKMBOTHbIX M BaKTepMi NoA MUKPOCKOMOM Ha FOTOBbIX MMKpOMNpenapaTax u ux
onucaHme».

Tema 4. XXusHeneaTeNnbHOCTb KNETKWU.

ObmeH BelLecTs, AKM metabonunsm. Accummnaums (NnacTMyeckuin obmen)
n anccummnauma (sHepreTuyecknii obmeH) — aBe CTOPOHbI €ANMHOr0 NpoLLecca
MmeTabonmama. Ponb 3aKOHOB COXpaHEHWS BELLECTB M IHEPrMM B NMOHMMAHUN
meTabonmama.

Tunbl obmeHa BellecTB: aBTOTPOGHbIA U reTepoTpodHbIn. Ponb
depmeHTOB B 0OMEHEe BeLLeCTB U NPeBPaLLEHNM SHEPTUN B KNETKE.

doTtocnHTe3. CBetoBas M TemHoBaA ¢a3bl ¢GOTOCUHTE3A. PeaKuuum
doToCMHTE3a. DPPEeKTUBHOCTb POTOCHHTE3a. 3HavyeHue OTOCMHTE3a ANA



XU3HM Ha 3emne. BauvaHue ycnosun cpegbl Ha ¢GOTOCUHTE3 WM CMOCOObI
NMOBbILWEHWNA €ro NPOAYKTUBHOCTM Y KYNIbTYPHbIX PacTEHUN.

XemocuHTes. XeMocuHTesmpytowme 6aktepun. 3HauyeHMe XeMOCUHTe3a
ANA XU3HU Ha 3eme.

JHepreTnyecknuin obmeH B KneTKe. PaclienneHune BewecTs, BblageneHne u
aKKYMY/IMPOBAHME 3HEpPrMm B KaeTKe. ITanbl 3HEPreTMyeckoro obmeHa.
Fnnkonus. bpoxkeHne u ero Buabl. KUChopogHoe OKUCeHne, UNN KieToyHoe
AblXaHue. OKuncnutenbHoe dochopunmpoBaHme. 3pdeKkTUBHOCTL
3HepreTnyeckoro obmeHa.

PeakumMm maTtpuyHoOro cuHtesa. leHeTnyeckaa uHbopmauma u [OHK.
Peanusauua reHeTU4yeckom MHPopMauum B KneTke. NeHeTUYeCcKUin Kog n ero
cBorcTBa. TpaHCcKpMNuma — MmaTpuyHblt cuHTes PHK. TpaHcaauma — bunocmHTes
6enka. 3tanbl TpaHcnAumMn. KoaupoBaHMe amMuHOKMcNoT. Ponb pubocom B
b6uocunHTese Henka.

HekneTouHble GopMbl }KU3HU — BUpPYCbl. cTopms oTKpbITUA BMpycoB (4.
N. NBaHOBCKMIN). OCOBEHHOCTU CTPOEHUA U MKU3HEHHOrO LMKNA BUPYCOB.
baktepnodarn. bonesHn pacTeHuMn, KMBOTHbLIX W YesI0OBEKa, Bbl3blBaeMble
BUpycamu. Bupyc nmmyHogedpuumnta yenoseka (BUY) — Bos3byautens CMNAa.
Ob6paTHaa TpaHCKpunuMa, peBepTasa W  WHTerpasa. [lpodunakTuka
pacnpoCTpaHeHMs BUPYCHbIX 3aboneBaHUA.

OemoHcTpauuum:

MopTtpeTbi: H. K. Konbyos, . U. MBaHoBckun, K. A. Tummnpsases.

Tabauupl U cxembl: «TUnNbl NUTaHUA», «MeTabonusm», «MuUToxoHAPUAY,
«IHepreTnyeckmn obmen», «Xnoponnact», «PotocuHTes», «CtpoeHme OHK»,
«CtpoeHne M ¢PyHKUMOHMpPOBaAHME reHa», «CuHTe3 benka», «leHeTUyYecKui
Koa», «Bupycbl», «baktepmnodarn», «CTpoeHne n XKMU3HEHHbIA LUK BUpYCa
CNWAa, 6aktepuodara», «Pennmkauma OHK».

ObopyaosaHue: MmoAenn-annanKauum «YpBoeHue OHK “
TpaHcKpunuma», «bnocuHTes benka», «CTpoeHne KNeTKn», MoAeNb CTPYKTYpbI
OHK.

Tema 5. PasamHoXXeHue n nHaneuayasbHoe pasBuTue opraHU3MoB.

KNeTouHbIn LMK, NAU KU3HEHHbIA UMKA KNeTKn. MHTepdpasa n mutos.
Mpoueccol, NnpoTeKatowme B uHTepdase. Penankauma — peakyuma mMaTpUYHOrO
cuHTe3a [AHK. CrpoeHuMe XpOMOCOM. XPOMOCOMHbIA Habop — KapuoTun.
OvnnongHblh M ranJonaHbli  XPOMOCOMHble  Habopbl.  XpomaTuabl.
LUnTonornyeckne OCHOBbl pPasMHOXEHUA W  WHAUBUAYANbHOTNO pPa3BUTUA
OpraHM3mos.

deneHne knetkn — mmnto3. Ctagum muto3sa. lNpoueccobl, nponcxoaaLLne Ha
Pa3HbIX CTAaANAX MUTO3a. bBonornyeckni cmbicn mmTosa.

Mporpammunpyeman rubenb KNeTKkM — anonTos.

®opmbl pasmMHOXKeHMA opraHnamoB: b6ecnosoe u nonosoe. Bugbl
6ecnonoro pasMHOXEeHMA: JefeHne HaABoe, [MOYKOBAHME OAHO- MU
MHOTFOKNETOYHbIX, cnopoobpaszoBaHue, BeretaTMBHoe pa3mMHOXKeHue.
NcKyccTBEHHOE KNOHMPOBAHME OPraHN3MOB, ero 3Ha4YeHue aNAa cenekunm.

MonoBoe pa3sMHOXKeHUe, ero oTamMumna ot becnonoro.

Mewnos. Ctagun menosa. lMpoueccobl, Nponcxoasalme Ha CTaanax Menosa.
MoseaeHne xpomocom B menose. KpoccuHrosep. buonornyeckmn cmoicn wm
3Ha4yeHuMe meno3sa.

FameToreHe3 — npouecc 06pasoBaHMA MOJIOBbIX KAETOK Y KUBOTHbIX.
MonoBble xenesbl: CEMEHHUKN U ANYHMKK. OBpa3oBaHUe M pa3BUTME NONOBbIX
KNeTok — rameTt (cnepmarto3ona, ANUEKNeTKa) — cnepmaToreHes M OBOreHes.



OcobeHHOCTN CTpOeHMA ANLEKNETOK M cnepmaTto3onzos. OniogoTBOpeHuUe.
MNapTeHoreHes.

NHpauBmnayanbHoe pa3sutue (OHToreHes). ImOpUOHaNbHOe pa3BUTUE
(smbpuoreHes). dTanbl SM6PMOHANBHOTO PA3BUTUA Y MO3BOHOUYHbIX KUBOTHbIX:
ApobneHune, ractpynaums, opraHoreHes. MoctambpmnoHanbHoe passutme. Tunbl
NOCTAIMOPUOHANIbHOIO Pa3BUTUA: NPAMOE, Henpsmoe (NMYMHOYHOE). BansHue
cpeabl Ha pasBuTME OpraHM3amoB, GaKTopbl, CNOCOOHble BbI3bIBATH
BPOXAEHHble ypoAaCTBa.

PocT 1 pa3sutmne pacteHunin. OHTOreHes LBETKOBOrO PacTeHUsA: CTpoeHue
CeMeHMU, CTagmn pa3BuUTHUA.

OemoHcTpauuum:

Tabanubl n cxembl: «Popmbl PAasMHOXKEHMA OpPraHM3mMoB», «[lBOMHOE
ONA0AOTBOPEHUE Y ULBETKOBbIX PaCTeHUMN», «BeretaTMBHOE pPa3MHOMKeHMe
pacteHunin», «[leneHue Knetkn 6akTepuit», «CTPOEHME MNOJOBbIX KAETOKY,
«CTpoeHune xpomocombl», «KnetouHbin uykn», «Penamkayma AHK», « Muto3»,
«Menos», «llpamoe un  HenpaAamoe  pasButue», «lameToreHes vy
MNIEKOMUTAOWMX U YenoBeKa», « OCHOBHble CTaANM OHTOreHe3a».

ObopyaoBaHMe:  MMKPOCKON, MMUKponpenapatbl  «Cnepmato3ounapl
MAeKonuTatowero», «ANUeKneTka maekonutatowero», «KapnokmHes B
K/IeTKax KopeLKa NyKa», MarHMTHaA moaenb-annankauma «leneHme Knetkm»,
mogenb AHK, mogenb metadpasHOM XPOMOCOMBI.

NabopaTtopHble U npakTUYeckmne paboTbi:

NabopaTtopHas pabota Ne 3. «HabntogeHMe MUTO3a B KJeTKax KOHYMKa
KOpeLUKa YKa Ha roTOBbIX MMKpOMNpenapaTax».

NabopaTtopHasa paboTta N2 4. «M3yyeHne CTPOEHUA NONOBbIX KNETOK Ha
roTOBbIX MUKpOMNpenapaTax».

Tema 6. HacheacTBEHHOCTb U USMEHYMNBOCTb OPraHU3MOB.

Mpegmer M 33paun reHeTuku. WUctopua passutuA reHeTuku. Ponb
UMTONOTMN U 3IMOPUONOTUM B CTAHOBNEHUWN TEHETUKU. BKnag poccuickux um
3apy6eXHbIX  Y4EHbIX B  pPa3BUTUE TeHETUKU. MeToapl  reHeTUKM
(rmbpuaonorvyecknii,  UUTOTEHETUYECKUN,  MONEKYNAPHO-TEHETUYECKUI).
OcCHOBHble reHeTu4yeckme NOHATUA. [eHeTUYecKaa CMMBOJIMKA, UCNONb3yemMasn B
CXeMaX CKpeLMBaHUN.

3aKOHOMEPHOCTU  HacnefoBaHUA  MNPU3HAKOB, YCTaHOBAEHHble .
MeHgenem. MoHornbpmngHoe cKkpelwmBaHue. 3aKoH eanHoobpasns rmbpuaos
nepBoro nokoneHua. [lpaBuno [AOMUHUPOBAHUA. 3aKOH paclenneHus
NpuU3HaKoB. MMnoTe3a YMCToTbl ramerT. [osHOe 1 HenoaHOe AOMUHUPOBAHUE.

OnrnbpuaHoe cKpewmBaHWe. 3aKOH HE3aBMCMMOTO Hac/aef0BaHMA
npusHakoB. LlutoreHeTMyeckMe OCHOBbI AUTMOPUAHOIO  CKpeLMBaHUA.
AHanusunpyouwee CKpelymBaHue. Ncnonb3oBaHue aHanM3upytoLwLero
CKpeLmMBaHuna aAna onpeaeneHma reHoTmna ocobu.

CuenneHHoe HacnegoBaHMe npu3HakoB. Pabota T. MopraHa no
cuenneHHoOMYy HacnefoBaHMIO reHoB. HapyweHue cuenneHnA reHoB B
pe3yabTaTe KPOCCUHrosepa.

XpomocomHasa Teopma HacneaCcTBEHHOCTU. [eHeTUYecKne KapTbl.

feHeTMKa nona. XpomoOCOMHOe onpeaeneHuve nosaa. AyToCcOMbl WU
NnosioBble XPOMOCOMbI. [OMOrameTHble W reTeporameTHble OpraHU3Mmbl.
HacneposaHue NpM3HAKOB, CUEN/IEHHbIX C NOJIOM.

N3meH4YnBOCTD. Buabl N3MEHYNBOCTU: HeHacneACTBEHHaA n
HacneacTtseHHasa. Ponb  cpeabl B HEHAcNenCTBEHHOM  M3MEHYMBOCTW.
XapaKTepmcTMka MoanOUKALMOHHOM M3MEHUYMBOCTU. BapmauMOHHbIM pag, u



BapuauMoHHaA KpueaA. Hopma peakumm npusHaka. KonnvecTBeHHble W
KQuyeCTBEHHbIE NPU3HAKM U UX HOpMa peakumnun. CBOMCTBA MOANPUKALMOHHOM
N3MEHYUBOCTMU.

HacnepctBeHHas, nnm reHoTUNMYeCcKan, M3MeHYNMBoCTb. KombunHaTuBHan
M3MeHYMBOCTb. Meno3 M NONOBOM MNPOLECC — OCHOBA KOMOMHATUBHOM
M3MeHYMBOCTU. MyTaunMoHHasAs Wu3MeHYMBOCTb. KnaccuduKauma myTtaymm:
reHHble, XPOMOCOMHbIE, TEeHOMHble. YacToTa W NPUYMHbI  MyTaUMW.
MyTareHHble aKTopbl. 3aKOH TFOMOIOTMYECKUX PAAOB B HACNeACTBEHHOWM
nameHumsoctn H. M. Basunosa.

BHeapepHaa HacneaCTBEHHOCTb U MU3SMEHUYMBOCTD.

leHeTuKa yenoBeKa. Kapnotmn yenoseka. OCHOBHble METOAbl FrEHETUKMU
YyesloBeKa: reHeanornyeckun, 6113HEeL0BbIN, LMUTOreHETUYECKUN,
OMOXMMUNYECKUIA, MONEKYNAPHO-reHeTu4Yeckmin. CoBpemeHHoe onpeaeneHue
reHoTuna: NONHOreHOMHOEe CEKBEHMPOBaAHME, reHOTUNMPOBAHUE, B TOM Yncne
¢ nomoulbto MNLIP-aHanns3a. HacneacrBeHHble 3a60neBaHMA YENOBEKA: FeHHble
60ne3Hu, 6onesHu C HacneaCcTBEHHOM npeapacnosoXeHHOCTbIO,
XPOMOCOMHble 6one3Hn. ComaTnyeckne n reHepaTmBHble MyTaunun. CTBoNOBbIE
KNeTku. MpuHumnnbl 340p0BOro 06pasa KM3HU, ANArHOCTUKU, NPODUNAKTUKM U
NIeYeHMA reHeTUnYeckux bonesHen. MeamMKo-reHeTUYEeCKoe KOHCYbTUPOBaHME.
3HayeHMe MeaMUMHCKOM TEeHeTMKM B NpeaoTBPaAlLEHUM U JIeYEHUMU
reHeTU4ecKkMx 3abo1ieBaHM YenoBEKa.

demoHcTpauuum:

MopTpetbl: . MeHgenb, T. MopraH, . ae ®pwus, C. C. HYetsepukos, H. B.
Tumodees-Pecosckuii, H. N. BaBnnos.

Tabnmupl un  cxembl: «MoHOrMbpUAHOE  CKpelwuBaHME U €ero
LMTOreHeTMyeckas OCHOBa», «3aKOH pacCLLENNEHUA U ero UUToreHeTn4yeckas
OCHOBa», «3aKOH 4YUCTOTbl ramet», «AurMbpuagHoe CKpelimBaHue,
«LuTtonornyeckne OCHOBbl  AMrMbpuAHOro  cKpewmBaHua», «Menos»,
«B3aMmopencTeme annenbHbiX reHoB», «leHeTUYeckMe KapTbl PaCcTEHWN,
MBOTHbIX U YenoBeKa», «[eHeTnKa nona», «3aKOHOMEPHOCTM Hac/len0BaHUA,
cuenneHHoro ¢ noaom», «KapuoTunbl 4YenoBeKa W KUBOTHbIX», «Buabl
nameHumsoctn», «MoanbuKaumoHHaa U3MEHYMBOCTb», «HacnepoBaHue
pe3yc-baKkTopa», «[eHeTuKa rpynn Kposm», « MyTaumoOHHAA M3MEHYNBOCTbY.

ObopyaoBaHue: moaenn-annankaumm « MoHormbpuaHoe cKpelmBaHue»,
«HenonHoe AomuHupoBaHue», «AurnbpuaHoe ckpewmBaHue», «llepeKpécT
XPOMOCOM», MMUKPOCKON WU MUKponpenapaT «po3oduna» (Hopma, myTtauum
$OopMbI KpbINIbeB U OKpPACKK Tena), repbapuii «Fopox NoCeBHOMY.

NabopaTtopHblie u npakTUYeckmne paborTbi:

NabopaTtopHas pabota Ne 5. «M3yyeHne pe3yanbTaToB MOHOTMOPUAHOIO U
ANrMbpuaHOro cKpelwmnBaHmna y 4po30dubl Ha FOTOBbIX MUKpOMNpenapaTax».

NabopaTtopHaa pabota Ne 6. «M3yyeHne mMoANDUKALMOHHOM
N3MEHYMBOCTU, NOCTPOEHNE BAPMALMOHHOIO pASA M BAPMALLMOHHOM KPUBOMN Y.

NabopaTtopHas pabota Ne 7. «AHanM3 myTauui y 4po30odubl Ha rOTOBbIX
MUKponpenapaTax».

MpakTnyeckas pabota Ne 2. «CocTaBneHwe M aHanM3 POAOCAOBHbIX
yesoBeKa.

Tema 7. CeneKkuyma opraHuamon. OCHOBbl buoTexHoNnOrUMN.

CenekumAa KakK Hayka W npouecc. 3apoxaeHue cenekumm wu
AomecTuKauma. YdyeHme H. W. BaBunoBa O UEHTPaAxX MNPOUCXOXKAEHUA W
MHOroobpasna KynbTypHbIX pPacTeHUin. LLeHTpbl MPOUCXOXKAEHMA AOMALLHUX
XMBOTHbIX. COpT, NnOpoaa, WTamm.



CoBpemeHHble MeToAabl cenekunn. MaccoBbli M UMHAMBMAYANIbHbIN
oTbopbl B CenekuMn pacTeHU U  KMBOTHbIX. OLEHKA 3KCTepbepa.
BanskopoacTtBeHHOE  CKpewmBaHMe —  WUHOpUAMHI.  Yuctaa  AMHMA.
CKpelwmBaHMe 4YUCTbIX AMHWUKA. [eTepo3nc, wuam  rmbpuaHaa  cuna.
HepoactBeHHOe ckpelwmBaHune — ayTopuanHr. OTaanéHHaa rmbpmgmsauma u
eé ycnexu. WCKYCCTBEHHbIA MyTareHes W MOJiyyeHne MNoAUNIONL0B.
[OCTUXKEHUA CeNneKUnmM PacTeEHUN, }KUBOTHbIX N MUMKPOOPraHU3MOB.

BuoTtexHonorna Kak otpacnb NPou3BoACTBa. [eHHAA MHXeHepuA. ITanbl
co3gaHma pekombuHaHTHoOM [HK u TpaHCreHHbIXx opraHuamos. KneTtouyHasd
UHXeHepua. KneTtouHble KynbTypbl. MMUKPOKNOHA/IbHOE pPa3MHOXeHue
pacTeHuin. KnoHMpoBaHME BbICOKOMPOAYKTUBHbLIX CENbCKOXO3AMCTBEHHbIX
OpPraHM3MOB. JKONOTMYECKMEe U 3TuYeckme npobnembl. TMO — reHeTUYecku
MOANPULMPOBAHHbBIE OPraHU3Mbl.

JemoHcTpauuu:

Moptpetbl: H. U. Basunos, N. B. MuuypuH, . [. KapnedyeHko, M. O.
NBaHoB.

Tabanubl 1 cxembl: Kapta «LleHTpbl NpoucxoxKaeHua u MmHoroobpasms
KY/NIbTYPHbIX pacTeHnn», «Nopoabl AOMALIHUX XMUBOTHbIX», «CopTa KyNbTYPHbIX
pacteHunin», «OTpanéHHas rmbpuamsauma», «PaboTbl akagemuka M. O,
MBaHoBa», «[Monunnonamna», «O6bekTbl 6uotexHonorum», «KnetouHble
KYNbTypbl W  KAOHUPOBaHMe», «KOHCTPyMpPOBaHME WU TMEPEHOC TEHOB,
XPOMOCOMY.

ObopynoBaHMe: MyAsKM NAOAOB M KOPHEMNOAOB AWKMX Gopm MU
KY/IbTYPHbIX COPTOB pacTeHuii, repbapunit «CenbCKOX03ANCTBEHHbIE PACTEHUAY.

NabopaTtopHble u npakTUYeckmne paboTbi:

IKcKypcma «OCHOBHble MeToAbl U OOCTUXKEHUA CEeNeKUMU PACTEHUN U
XUBOTHbIX (Ha CeNeKkUMOoHHYIo CTaHuumio, NAeMeHHYo bepmy,
COPTOMCMBITAaTENIbHbIM  Y4aCTOK, B TENJMYHOEe XO3AMCTBO, JslabopaTtoputo
arpoyHuBepCcUTETa UAN HAYYHOTO LEHTpa)».

11 KN1ACC

Tema 1. 3BontoUMOHHaA 6uonorus.

MpeAnocbINKM BO3HUKHOBEHUA 3BOJIIOLMOHHOM Teopuu. JBONOLMOHHAA
Teopus N eé mecto B 6uonormn. BansHue aBontouMOHHON TEOPUN HA pPa3BUTUE
6uonornmn n apyrux Hayk.

Cengetenbctesa 3BontoUMK. [aneoHToNOrMYecKne: nocnenoBaTebHOCTb
NnoABAEHNA BUAOB B Ma/IEOHTO/IONMYECKOM NEeTONUcK, nepexoaHbie GopMmbl.
Buoreorpagpunyeckme: cxoactso M pasamume ¢ayH M GAOpP MaATEPUKOB MU
OCTPOBOB.

Imbpuronormyeckme: cxoactsa U pasnmuma 3MOPUMOHOB PasHbIX BMAOB
NO3BOHOYHbIX. CpaBHUTENbHO-AaHATOMUYECKME: TOMOIOTNYHbIE, aHANIOTUYHbIE,
PYAUMEHTApPHbIE  OpraHbl,  aTaBWU3Mbl. MoneKkynapHoO-6MoXMMnYeckue:
CXOACTBO ME€XaHW3MOB Hac/NeACTBEHHOCTU M OCHOBHbIX MeTabosIMyeckmnx nyTemn
y BCEX OPraHU3moB.

JBONIOUMOHHAA Teopua Y. [apsuHa. [llpeanocblIKM BO3HUKHOBEHMUA
AapBUHM3MA. [BUKYLLME CUAbl 3BOAKOUMKM BUAOB No [apBuHy (M36bITOYHOE
pPa3MHOXKeHne npu OrpPaHUYEHHOCTH pecypcos, HeonpeaenéHHasn
N3MEeHYMBOCTb, bopbba 3a cyL,ecTBOBAHME, eCTECTBEHHbIN 0TOOP).

CuHTeTMYecKana Teopus aontoummn (CTI) n eé ocHOBHbIE NONOXKEHUS.

Mwukpoasontouua. Monynauma Kak eguHULAa BUAA 1 3BOJOLUN.



AuKywme cunol (pakTopbl) s3BoAOLMM BUAOB B Npupoae. MyTaLuMOHHbIN
npoLecc 1 KOMHBMHATUBHAA M3MEHYMBOCTb. MONyNALUMOHHbIE BOMHbI U apeind
reHos. M3onauma n murpayms.

EctectBeHHbIN 0OTBOp — Hanpasaawwmi ¢aktop 3ssontoumm. Popmbl
ecTecTBeHHOro otbopa.

MpuncnocobneHHOCTb OPraHM3MOB KaK pes3ynbTaT 3sostouun. Mpumepsl
npucnocobneHnii y opraHmamos. Apomopdosbl U ngmoasantaumm.

Bua wn BupgoobpasosaHme. Kputepum Buaga. OcCHOBHble GOpMbI
BMA0006pa30BaHUA: reorpadmnyeckoe, sKOI0rMYecKoe.

Makpoasontouua. dopmbl 3BoaOUMK: OUNETUYECKAA, AUBEPreHTHas,
KOHBEpreHTHana, NnapannenbHas. HeobpaTMMOCTb 3BOIOLMN.

MpoucxoxaeHue oT Hecnewumnaan3mpoBaHHbIX npesKos.
Mporpeccupytowan cneunanmsauma. AganTMeHasa pagmaums.
OemoHcTpauuum:

MopTtpetbl: K. JInnHen, XK. b. Jlamapk, Y. OapsuH, B. O. Kosanesckun, K.
M. Bap, 3. lekkenb, . Mionnep, A. H. CesepLos.

Tabnmubl M cxembl: «Pa3BuTMe OpraHMYECKOro mMupa Ha 3emne,
«3apoAbllln MO3BOHOYHbIX XMBOTHbIX», «ApxeonTepukcy, «Popmbl 60pbbbI 3a
cywectBoBaHme», «EctectBeHHbIn  oTbop», «MHoOroobpasme copToB
pacTeHnn», «MHoroobpasue nopoga KUBOTHbIXY, «MNonynaumn»,
«MyTauuoHHaa  M3MEeH4YMBOCTb», «Apomopdo3bl», «Uagmoagantaunn»,
«Obwas pereHepauua», «[BuXKylwMe CcuUAbl 3BoAOUUKMY», «KapTa-cxema
MapwpyTta nytewectsus Y. [OapsBuHa», «bBopbba 3a cyllecTBOBaHMEY,
«MpucnocobneHHocTb opraHuamoBs», «leorpadpuyeckoe BuaoobpasoBaHME»,
«3Konormyeckoe sMaoobpasoBaHune».

Ob6opyaoBaHMe: KONNEKUMA HACEKOMbIX C PA3/IMYHBIMW TUNAMM OKPACKM,
Habop NNoA0B M ceMAH, Konnekums «lMpumepbl 3aUTHBIX NPUCNOCOBNEHNI Y
KMBOTHbIX», Mogenb «OCHOBHble HanpaBAeHUs 3BoAOUMMY, O6bEMHaAA
mozaenb «CTpoeHue ronoBHOro Mo3ra MO3BOHOYHbIXY.

Buoreorpadmyeckaa Kapta mupa, Koanekuma «Popmbl COXPaHHOCTM
MCKOMAEMbIX KMBOTHbIX W pacTeHUI», modenb annankauma «lMepekpéct
XPOMOCOMY», BAnaXHble npenapaTbl «Pa3Butne Hacekomoro», «PasButme
NATYWKN», MUKponpenapaT «po3oduna» (Hopma, mytaunm Gopmbl Kpbl/ibeB
N OKpacku Tena).

NabopaTtopHble U npakTUYeckmne paboTbi:

NabopaTtopHas pabota Ne 1. «CpaBHeHWe BMA0B N0 mopdoaormyeckomy
KpUTEpUION.

NabopaTtopHas pabota Ne 2. «OnncaHmne npucnocobieHHOCTM OpraHn3ma
N eé OTHOCUTENIbHOIO XapaKTepa.

Tema 2. BO3HUKHOBEHME U pa3BUTUE XKU3HU Ha 3emne.

[oHay4yHble NpeacTaBNeHUA O 3aPOXKAEHUU XKMU3HU. HayuyHble rmnoTesbl
BO3HWUKHOBEHMA XM3HW HA 3emne: abuoreHes M naHcnepmusa. XMMUYeECKas
3BontoUMNA. ABMOreHHbIN CUMHTE3 OPraHUYEeCKUX BELLECTB M3 HEOPraHUYEeCKUX.
JKCNepMMeEHTaNbHOE MOATBEPXKAEHME XMMMYECKOW 3BOAOUMWU. HavanbHble
aTanbl 6uonornyecko 3sontoumn. unotesa PHK-mupa. PopmupoBaHue
MeMBpPaHHbIX CTPYKTYP M BO3HUKHOBEHME MPOTOKAETKU. NepBble KNEeTKU U KX
aosntouma. PopmupoBaHMeE OCHOBHbIX FPYMN }KUBbIX OPraHU3MOB.

Pa3Butune Xn3HM Ha 3emne no spam un nepmnogam. Katapxen. Apxemckasa um
npoTepo3onckasa 3pbl. laneo3onckaa 3pa M eé nepuodbl: KeMOPUNCKUN,
OPAOBUKCKUMN, CUNYPUNCKNIA, AEBOHCKNIM, KAMEHHOYTO/IbHbINA, MEPMCKUN.

Me3030McKas 3pa 1 eé nepuoabl: TPUACOBbLIN, KOPCKUIN, MENOBOWA.



KaHo30MCKaa 3pa M eé nepuoabl: MNaneoreHoBbl, HEOreHOBbIMN,
aHTPOMNOreHoBbIN.

XapaKTepuCcTMKa KAmMmaTa M reosiormyeckmnx npoueccoB. OCHOBHbIe 3Tanbl
3BO/IIOUNM PACTUTENIBHOTO U KMBOTHOrO MUpa. Apomopdosbl y pacTeHU U
YKMBOTHbIX. [TosiBNeHNe, pacLBEeT U BbiIMUPAHWUE TPynn KUBbIX OPraHM3MOB.

Cuctema OpraHMYEeCKOro MMpa Kak oTpakeHue 3ssontounn. OCHOBHble
cucTemMaTUYecKme rpynnbl OpraHM3MOB.

JBonwouua  4enoseka.  AHTponosiorua Kak  HayKa. Passutune
npeacTaBAeHUA O  MNPOUCXOXKAEHUM  YenoBeka. MeToabl  U3yYeHUsA
aHTponoreHesa. CxoAcTBa M PasInuMa YesloBEKA U XKUBOTHbIX.
CnucTtemaTnyeckoe Nono*KeHUe YeoBeKa.

Osuxywmne  cunbl  (pakTopbl) aHTponoreHesa. HacnepctBeHHas
M3MEHYMBOCTb W ecCTecTBeHHbIn oTbop. ObuwecTBeHHbIN 06pa3 KU3HWY,
N3roToBAEHWNE OPYAUI TPYAA, MbILLNEHUNE, PEYb.

OCHOBHble CTaguM W BEeTBM 3BOMIOLMM YeNOBEKA: aBCTPAIONUTEKN,
YenoseKk ymenbi, Yenosek npamoxogawmr, YenoBek HeaHAePTa/IbCKUN,
YenoBeK pasyMHblii. Haxo4KM MCKOMaeMbiX OCTAaTKOB, BPEMA CYLLECTBOBaHMUS,
061acTb pacnpocTpaHeHusa, 06bEM roIOBHOro Mmo3ra, 06pas KuU3Hu, opyaums.

Yenoseyeckne pacbl. OCHOBHble 6osbliMe pacbl: eBponeouaHas
(eBpasuiickas), Herpo-aBcTpasonaHas (3KBaTopuanbHasA), MOHIO/SIOMAHANA
(asmMaTcko-amepuKaHcKada). YepTbl npucnocobaeHHOCTM npeacTaBUTENEN
YyesIoBEYECKUX pac K YCOBUAM CyLLECTBOBAHMA. EANHCTBO YenoBeyecKkumx pac.
KpuTuKa pacmsma.

AemoHcTpayuum:

MNopTpetbl: ®. Pean, /1. Mactep, A. N. OnapuH, C. Munnep, I. KOpu, Y.
JapBuH.

Tabanubl n cxembl: «Bo3HnkHoBeHMe CONHEYHOM cucTembl», «Passutue
OpraHM4yeckoro Mwupa», «PacTuTenbHaa KaeTka», «XKUBOTHaAA KAeTKa»,
«MpokapmnoTnyecKkasa Knetka», «CoBpemeHHas CUCTEMA OPraHUYECKOro Mmmpa,
«CpaBHEHME aHATOMMYECKMX YEPT CTPOEHMA YeNoBEKA M Yesl0BEKOODOPA3HbIX
obe3bsAH», «OCHOBHble MeCTa Ma/NeoHTO/IONMYECKUX HAxXOA40K nNpeaKkoB
COBPEMEHHOIO 4enoseka», «J[lpeBHenwune nwaAn», «OpeBHMEe AN,
«MepBble coBpeMeHHble Ntan», «HenoBeveckme pacbi.

O6opyaoBaHune: Mynsxku  «lpoucxoxkaeHue yenoseka»  (6roCTbl
aBCTpanonNuUTEeKa, NUTEKAHTPOMNA, HeaHAEepPTaNbLa, KPOMaHbOHLA), CAENKN NN
n306paxKeHna KaMeHHbIX opyaMin NepBOOLITHOrO YenoBeka (KamHM-4yonnepobl,
pybuna, ckpebna), reoxpoHonormyeckaa Tabnuua, Konnekuma «dPopmbl
COXPAHHOCTN MCKOMAEMbIX }KUBOTHbIX U PAaCTEHUIAY.

NabopaTtopHblie U npakTUYeckmne paboTbi:

MpakTnyeckas pabota Ne 1. «M3yyeHMe MCKOMaeMbIX OCTaTKOB PacTEHW
N }KMBOTHbIX B KOJIIEKLMAXY.

JKCKypCHA «IBONIOLMA OPraHNUYeCcKoro mmpa Ha 3emne» (B ecTeCTBEHHO-
HAy4YHbI N KpaeBeaYeCcKMn My3eit).

Tema 3. OpraHnambl U OKpY»KaloLLaa cpeaa.

JKonorMAa Kak Hayka. 3agauM wu  pasgenbl  akonoruu.  MeTogpbl
3KO/I0TMYECKMX nccnenoBaHUM. dKonornyeckoe MWpPOBO33peHne
COBPEMEHHOI0 YeN0BEKa.

Cpeabl  06WTaHMA  OpPraHM3mMoB: BOAHasA, Ha3eMHO-BO3A4YyLUHasA,
NoYBeHHas, BHYTPUOPraHM3MeHHas.



dkonormnyeckme ¢akrtopbl. Knaccmoumkauma skonornyeckmx ¢akTopos:
abnotmnyeckne, BMOTUYECKME M aAHTPOMNOreHHble. [AencTBue 3KONOrm4YecKux
$aKTOpPOB Ha OPraHM3MbI.

AbnoTtnyeckme daKTopbI: CBeET, TemnepaTtypa, B/TAYXKHOCTb.
doTtonepnoaunsm. MpucnocobneHma opraHM3IMOB K AENCTBUO abUOTUYECKUX
¢daKTopoB. BUonornyeckme pUTMbI.

Buotnueckne  ¢aktopbl. Buapl  OBMOTUYECKMX  B3aUMOAENCTBUIMA:
KOHKYPEHUMA, XULWHMYecTBO, cMmbuo3s u ero ¢opmbl. [Mapasntunsm,
Koonepayma, MyTyasin3am, KOMMeHCcanm3m (KBapTUPaHCTBO, HaxiebHMYecTBo).
AmeHcanusam, HenTpanmsm. 3HayeHue OUMOTUYECKMX B3aUMOAENCTBUIM ANS
CyLLecTBOBaHMA OPraHM3MOB B NPUPOAHbIX COObLLeCcTBaXx.

JKOJIOTMYEeCKNe XapaKTepUCTUKKM nonynaumn. OCHOBHble MNOKa3aTenu
nonynAuMn: YNCNEHHOCTb, NMNOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpauma. JMHaMmnKa YACAeHHOCTU NONYAALNK U e€ perynaums.

demoHcTpauuum:

MopTpeTbl: A. T'ymbonbaT, K. ®. Pynbe, 3. lekKkenb.

Tabanubl 1 cxembl: KapTa «[pupoaHble 30HbI 3eman», «Cpeabl 0bUTaHMA
opraHusmoB», «dPotonepmnogmam», «Monynaumm», «3aKOHOMEPHOCTM pocCTa
YUCIEHHOCTU NoNynAUNK NHPY30pUKN-TyPenbkn», «lMnwesble Lenm».

NabopaTtopHblie U npakTUYeckmne paboTbl:

NabopaTtopHas pabota N2 3. «Mopdonornyeckme ocobeHHOCTU pacTeHNM
N3 pasHbIX MecT 06UTaHUAY.

NabopatopHaa pabota No 4. «BauaHMe cBeTa Ha POCT U pa3BUTUE
YepeHKOoB Koneycar.

MpakTnyeckas pabota No 2. «[MoAcyéT NAOTHOCTM NOMNYNAUMM PA3HbIX
BNAOB PACTEHUN Y.

Tema 4. CoobuiecTsa U 3KONOrMYECKUe CUCTEMDI.

CoobuectBo opraHM3amoB — buoueHo3. CTpyKTypbl bnoueHo3a: B1a0Bas,
NPOCTPaHCTBEHHaA, Tpoduyeckaa (nuwesas). Buabl-4OMWHAHTLI. CBA3M B
6uoueHose.

JKonormyeckme cuctembl (akocuctemol). MoHATME 06 3KocucTeMe w
b6uoreoueHose. PyHKUMOHANbHbIE KOMMOHEHTbI 3KOCUCTEMbI: MPOAYLEHTHI,
KOHCYMEHTbI, peayueHTbl. KpyroBopoT BewectB W MNOTOK 3HeprMn B
akocucteme. Tpodunyeckme (NuLLeBble) YPOBHM IKOCUCTEMBI. NULLEBbIE LLENn U
cetu. OcCHOBHble NOKa3aTenuM 3KocucTemMbl: 6HuOmacca, npoaykuma.
JKoN0rMyeckme nupamuapl: NPOAYKUMM, YNCNEeHHOCTH, Buomacchl. CBoiicTBa
3KOCMCTEM: YCTOMUYMBOCTb, Camoperynauusa, passutme. CyKueccus.

MpupoaHble 3KOCUCTEMbI. IJKOCUCTEMbI O03€p W peK. IJKocucTema
XBOMHOIO WU LMPOKOIMCTBEHHOIO Neca.

AHTpoONoOreHHble  3KOCUCTEMbI.  ArpoakocucTtembl. Yp6H0O3KoCUCTEMBI.
Buonornyeckoe n xo3aMCTBEHHOE 3HAYEHME arpOIKOCUCTEM U YpHOIKoCUCTEM.

BuopasHoobpa3sme Kak ¢akTop ycTonumBoCcTM 3KocucTeM. CoxpaHeHue
b6uonornyeckoro pasHoobpasus Ha 3emne.

YuyeHne B. U. BepHagckoro o 6uocdepe. MNpaHULbI, COCTaB U CTPYKTypa
6uocoepbl. HKnoe BewectBo U ero ¢pyHKUMn. OcobeHHocTM Bunochepbl Kak
rnobanbHOM 3KocucTembl. [AMHamnyeckoe paBHoBecue U obpaTHaA CBA3b B
brnocdepe.

KpyroBopoTbl Bewecte U OMOreoxMmmyeckme UMKAbl 3/1E€MEHTOB
(yrnepopa, asota). 30HanbHOCTb 6BUocdepbl. OCHOBHbIE BUOMBI CYLLN.

YenoseyectBo B 6uochepe 3emnn. AHTPOMNOreHHble U3IMEHEHMA B
b6uocoepe. FnobanbHble aKoNOrMYECKNE NPOBAEMBI.



CocyuwiectBoBaHue npupoapbl n yesioBeyecTsa. CoxpaHeHune
6uopasHoobpasmMa Kak OCHoBa  ycTonMumBoctM  6HBuocdepbl. OcHoBa
PaUMOHANBLHOIO YyNpaBAeHUA MPUPOLAHBIMW PecypcamMmm U UX UCMNO/b30BaHME.
[ocTuxeHuna Bnonormm n oxpaHa Npmpoabl.

OemoHcTpauuum:

MopTtpeTbl: A. K. TeHcan, B. H. Cykaués, B. . BepHaacKui.

Tabnnupl n cxembl: «Muliesble uenn», «bUOLLEHO3: COCTaB U CTPYKTypa»,
«MpupogHblie coobuectBa», «Llenn nutaHMa», «IKonornyeckaa nMpamuaa,
«bnocdepa wn  4yenosek», «IKOCMCTEMA  LUMPOKOJIUCTBEHHOrO  /lecay,
«JKocMCTeMa XBOWMHOro sneca», «buoueHo3 Bogoéma», «ArpoLEeHO3Y,
«MprmepHble aHTPOMOreHHble BO3L4EWUCTBMA Ha npupoay», «BaxHenwwue
NUCTOYHMKM 3arpA3HEHUA BO34yXa M FPYHTOBbIX BoA», «[lloyBa — BaKHeMLwan
cocTtasnatowas buocdhepbi», «PakTopbl Aerpagaumm nous», «MapHUKOBbLIN
adpdekT», «DaKTOpbl PaAAMOAKTUBHOIO 3arpAs3HeHua Ouocdepbl», «Obwan
CTPYKTypa 6uocdepbi», «PacnpocTpaHeHune xusHm B buocpepe», «O30HOBbLIN
3KpaH bruocoepbl», «KpyroBopoT yrnepoa B buochepe», «KpyroBopoT a3oTa B
npupogae».

ObopyaoBaHue:  mogenb-annankauma  «TunuYHble  BUOLEHO3bIY,
repbapmuin  «PactutenbHble  coobuwiecTtBa»,  Koanekumnm  «buoueHo3»,
«Bpeautenn BaXKHEMLWUX CENbCKOXO3ANCTBEHHbIX KynbTyp», repbapum wu
KONNEKUUM  pPacCTEHUI U KUBOTHbIX, MNPUHAANEXKALWME K  pPa3HbIM
3KO/IOTMYECKMM rpynnam oaHoro BuAaa, KpacHaa KHura Poccuiickon
depepaumn, M306paKeHMA OXPaAHAEMbIX BUAOB pPaACTEHUN U KUBOTHDIX.



NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHWNA NMPOITPAMMBI MO BNOJTIOTMN HA
BA30OBOM YPOBHE CPEAHEIO OBLLEIO OBPASOBAHUA

CornacHo ®rOC COO, ycrtaHaBamBatotca TpeboBaHMA K pesynbTaTam
ocBoeHuss obydyarowmmmca nporpamm cpegHero obuwero ob6pasoBaHuUA:
JIMYHOCTHbIM, MeTanpeaMETHbIM U NPeaAMETHbIM.

NIMYHOCTHDIE PE3Y/IbTATDI

B CTpyKType NMYHOCTHbIX pe3y/ibTaTOB OCBOEHUA npeameTta «buosnorna»
BblAENIEHbl  CaeaylowMe  COCTaBAAKOWME: OCO3HaHMe  obyyatowmmmca
POCCUMUCKOM TrPaXXOAaHCKON WMAEHTUYHOCTUM — TOTOBHOCTM K CAaMOpPa3BUTULO,
CaMOCTOATENIbHOCTU M CaMOONpeaesieHUI0, Hainune MoTMBaLUKM K 0byyeHuto
6uonornun, ueneHanpasB/eHHOE Pa3BUTUE BHYTPEHHUX YbexxaeHWn NNYHOCTU
HaQ OCHOBE K/OYEBbIX LEHHOCTEM M MUCTOPUYECKUX TPAaULWUK pPa3BUTUA
6uonornyeckoro 3HaHMA, TOTOBHOCTb W  CNOCOOGHOCTb  Obyyatowmxca
PYKOBOACTBOBATbCS B  CBOEN  AeATEeNbHOCTU  LEHHOCTHO-CMbICIOBbIMU
YCTaHOBKaMM, MPUCYLLMMM cucTeme Buonornyeckoro obpasoBaHuA, Hanndme
3KONIOrMYECKOro NPaBOCO3HAHMA, CNOCOOHOCTU CTaBUTb LEIN U CTPOMUTb
YKM3HEHHbIe NaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NpeameTa «buonorma» gocTuratoTcs
B eAnHcTBe y4yebHOM M BOCMUTATENbHOW AeATENbHOCTM B COOTBETCTBUU C
TPAAUUMOHHBIMW  POCCUNCKMMMU  COLMOKYNbTYPHBIMWU, UCTOPUYECKUMU U
YXOBHO-HPABCTBEHHbIMM LEHHOCTAMM, MPUHATLIMU B 0OLLLECTBE NPaBUAAMU U
HOpMaMW  noBeAeHMA M cnocobCTBYHOT  MNpoueccam  CaMOMO3HAHMA,
CaMOBOCMUTAHUA U CAMOPA3BUTUA, PA3BUTUA BHYTPEHHEN NO3ULUN TNYHOCTY,
NaTPMOTM3MA, YBAXKEHMA K 3aKOHY W NpPaBOMNOPAAKY, 4Ye/IOBEeKy Tpyaa M
CTaplemy MOKOJIEHMIO, B3aMMHOIO YBa*KeHWs, OeperKHOro OTHOLEHUA K
KY/IbTYPHOMY Hacneguio M TPaguuMaAM  MHOTFOHaLMOHANbHOIO Hapoaa
Poccuickon ®epepaunm, Npupoae U OKpyKarLLen cpeae.

JInyHOCTHbIe pe3ynbTaTbl 0CBOeHMA yyebHoro npegmeta «buonormsa»
[OIKHbI OoTpakaTb rOTOBHOCTb n cnocobHocTb  obyyatowmxca
PYKOBOACTBOBATbCA CPOPMMUPOBAHHOM BHYTPEHHEN MNO3ULMEN JIMYHOCTW,
CUCTEMOM LLEHHOCTHbIX OPWEHTaUWUI, MO3UTUBHbLIX BHYTPEHHUX ybexaeHui,
COOTBETCTBYHOLWMX TPASUUMOHHBbIM  LLEEHHOCTAM POCCUMACKOro obuiecTBa,
pacllMpeHMe HKM3HEHHOro onbiTa W OnbiTa AeATeNbHOCTM B Mpouecce
peanu3almm OCHOBHbIX HanpaBAeHWIA BOCNUTAaTENbHOW AeATENbHOCTM, B TOM
Yyucae B 4acTu:

1) rpakpaHCKOro BOCNUTAHUA:

ChOPMMPOBAHHOCTb  TpaXAaHCKoi  no3vumm  obyyatroweroca  Kak
aKTUMBHOIO M OTBETCTBEHHOIO YJ1eHA POCCMMCKOro obLecTsa;

OCO3HaHME CBOMX KOHCTUTYLMOHHbIX MPaB M 06A33aHHOCTEN, YBaXKeHue
3aKOHa M NPaBONOPALKaA;

rOTOBHOCTb K COBMECTHOW TBOPYECKOW [OeATeNbHOCTM MNpu CO343aHUM
y4ebHbIX MPOEKTOB, pelweHMn Yy4yebHbIX M NO3HaBaTe/IbHbIX 3aay,
BbINO/IHEHUN BUONOTNYECKNX IKCNEPUMEHTOB;

CNocobHOCTb onpenensatTo COBCTBEHHYK MNO3MUMIO MO OTHOLWEHUIO K
ABNEHMAM COBPEMEHHOM KU3HU U 0O BACHATD €€;

YMEHME y4YnTbiBaTb B CBOUX AEUCTBUAX HEOHXOANMOCTb KOHCTPYKTUBHOTO
B3aMMOAENCTBMA  N0oAen € pasHbiMKU  yOeXOAeHUAMM,  KyNbTypPHbIMU
LEHHOCTAMM U COLLMANBbHBIM MOJIOXKEHUEM;



FTOTOBHOCTb K COTPYAHMYECTBY B MPOLLECCE COBMECTHOIO BbIMO/IHEHUS
y4yebHbIX, MO3HABATE/NbHbIX M WCCNELOBATENbCKMX 3aAad, YBAXKUTE/IbHOro
OTHOLIEHUSA K MHEHUIO OMMOHEHTOB MPU OOCYKAEHUM CNOPHbLIX BOMPOCOB
61M0N10rMYecKoro cogepaHus;

FOTOBHOCTb K 'YMaHUTapPHOM N BOJIOHTEPCKOWN AeATEIbHOCTY;

2) NaTPMOTUUYECKOro BOCNUTAHUA:

chOpPMMNPOBAHHOCTb POCCUINCKOM rpa*kgaHCcKom NAEHTUYHOCTH,
NaTPMOTM3MA, YBA*KEHUSA K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTU nepes
PoanHon, ropaoctM 3a CBOW Kpal, cBol PoauHy, CBOWM A3bIK U KyAbTypy,
NPOLLJIOE M HACTOALLEee MHOTOHALMOHAAbHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLUEHME K NPUPOAHOMY HaCAeAM W MNaMATHUKaAM
npMpoAabl, AoCTMKeHMam Poccum B HayKe, MCKYCCTBE, CMOpPTE, TEXHO/IOMUAX,
TPYAE;

CNOCOBHOCTb OLEHMBATb BKIAZL POCCUMCKUX YYEHbIX B CTAHOBJIEHWE WU
pasBuTME BMONOrMK, MOHUMAHUA 3HAYeHMAa BMoNorMM B NO3HAHMWU 3aKOHOB
NPUPOAbI, B })KU3HM YeNOBEKA N COBPEMEHHOIO 06LLecTBa;

naenHaa ybexXaeHHOCTb, FOTOBHOCTb K CAyXeHuto 1 3awmTe OTeyecTsa,
OTBETCTBEHHOCTb 3a ero cyabby;

3) AYXOBHO-HPABCTBEHHOrO BOCNUTAHUA:

OCO3HaHMe AYXOBHbIX LLEHHOCTEN POCCUMCKOrO HapoAaa;

chOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMA, 3TUYECKOrO NOBEAEHMA;

CNOCOBHOCTb OLLEHUBATb CUTYAUMIO U MPUHUMATb OCO3HAHHbIE PeLLeHuA,
OPMEHTUPYACb HAa MOPAJ/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;

OCO3HaHMe IMYHOTO BKNaAa B NOCTPOEHME yCcTonunsoro byayuiero;

OTBETCTBEHHOE OTHOLUEHWE K CBOMM pPOAMTENSAM, CO3LaHUI0 CEMbM Ha
OCHOBE OCO3HAHHOIO NPUHATUA LEHHOCTEN CEMEMHOM ¥XU3HM B COOTBETCTBUM C
TPagMuUMAMM HapoaoB Poccuu;

4) 3cTeTUUYECKOro BOCNUTaHUA:

3CTeTMYECKOE OTHOLWIEHWE K MUPY, BK/IOYAA ICTETUKY ObiTa, HAY4HOrO M
TEXHMYECKOro TBOPYECTBa, CNOPTa, TPYAa, 06LLECTBEHHbIX OTHOLLIEHWIA;

NMOHMMaHME 3MOLMOHANBHOIO BO34ENCTBMA KUBOM Npupoabl U eé
LEeHHOCTH;

FTOTOBHOCTb K CaMOBbIPaXKEHMIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMIEHNE
NPOABAATb KaYecTBa TBOPYECKOM IMYHOCTY;

5) ¢dusunueckoro BocnutaHmMAa, GOpMUPOBAHUA Ky/ibTypbl 340POBbA U
aMOLUMOHanbHOro 6narononyums:

NOHMMaHMeE W peanu3auma 340poBoro M bHesonacHoro obpasa KU3HU
(3mopoBoe nuTaHMe, cobnOAEHME TUTMEHMYECKMX TMpPaBUa U HOPM,
c6baNaHCMPOBAHHbBIA PEXUM 3aHATUIM UM OTAbIXa, perynAapHas ¢usmnyeckas
aKTUBHOCTb), HeperKHOro, OTBETCTBEHHOTO M KOMMETEHTHOro OTHOLUIEHMA K
cobcTBEHHOMY PU3MYECKOMY U NMCUXMYECKOMY 340P0BbIO;

NMOHMMaHME LEHHOCTM MNpPaBUA WHAMBUAYANbHOTO W KONJIEKTUBHOIO
6e3onacHoOro MNoBeAeHWs B CUTyaUMAX, YrPOXKAIOWMX 340POBbI0 U XHKU3HMU
noaewn;

OCO3HaHME  TMOCNeACTBUIA M HenpuATMA  BpeaHbiX  NPUBbIYEK
(ynoTpebneHua ankoronsa, HAPKOTUKOB, KypeHusa);

6) TpyA0BOro BOCNUTaHMUA:

rOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCTU MacTepcTBa, Tpyaontobue;

FOTOBHOCTb K aKTMBHOM AeATENbHOCTU TEXHONOMMYECKOM U COLMANbHOM
HanpaBAEHHOCTY, CNocobHoOCTb MHUUMMPOBATb, nAaHNpPoOBaTb n
CaMOCTOATE/IbHO BbINONHATb TaKyO AeATENbHOCTb;



MHTEpPeC K pas3nnMyHbiM cdepam npodecCMoHaNbHOM AeATeNbHOCTH,
yMeHMe coBeplwaTb OCO3HaHHbIM  Bblbop  bGyaywen npodeccmn wm
peann3oBbiBaTb COBCTBEHHbIE KM3HEHHbIE NNAHbI;

rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMIO M CaMOOOPaA30BaAHMIO Ha
NPOTAXKEHUN BCEWN KU3HU;

7) 3KONOrMYecKoro BOCNUTAHUA:

9KOJIOrMYECKM LenecoobpasHoe OTHOLWEHWE K NPUPOAE KaK MCTOYHUKY
*U3HU Ha 3emJie, OCHOBe eé CyLL,eCTBOBaHMSA;

MOBbILWEHME YPOBHA 3KONOMMYECKOW Ky/bTypbl: npuobpeTeHne onbiTa
NNAaHMPOBAHUA MOCTYMKOB W OUEHKM MX BO3MOXHbIX MOCNeacTBUMA ANA
OKpYKatoLLen cpeabl;

OCO3HaHWe rnobaNbHOrO XapaKkTepa 3KONOrMYecknx npobiem u nyTen mx
peleHus;

CNOCOBHOCTb MCNONBL30BaTb Mpuobpetaemble Mpu ulydeHun buonorum
3HAHUA U YMEHWs NpPU pelleHnM npobnem, CBA3aHHbIX C pPaLMOHa/IbHbIM
npupoaononb3oBaHmem (cobnogeHne npaBun NOBeAEHUA B MpUpoAe,
HanpaB/NEHHbIX Ha COXPaHeHWe PaBHOBECMA B IKOCMCTEMAX, OXPaHy BMAOB,
aKkocuctem, buocdepnl);

aKTMBHOE HenpuAatMe AEeNCTBMW, NPUMHOCALWMX Bpes OKpyXKawwen
npupoaHom cpege, ymeHue NPOrHO3MpPOBaTb HebnaronpuATHble
9KOJIOrMYecKMe NocneacTsna npeanpuHMMaeMbix A4eUCTBUN U NpeaoTBpaLLaTh
nx;

HanMune pPasBUTOrO 3SKOJIOTMYECKOTO  MbILWAEHUA, 3KONOrMYECKOM
Ky/NbTypbl, ONbiTa AEATENbHOCTU 3SKOJIOTMYECKOM HaNpPaBAEHHOCTU, YMEHUA
PYKOBOACTBOBATbCA UMMM B MO3HABATE/NbHOM, KOMMYHUKATUBHOW W
COLMANbHOM NPAKTMKE, TOTOBHOCTU K Y4aCTUIO B MPAKTUYECKOM AeATeNbHOCTU
9KOJIOrMYECKOM HanpaBAEeHHOCTH;

8) LeHHOCTM Hay4YHOro NO3HAHUA:

cPOpPMUPOBAHHOCTb MMPOBO33PEHMUA, COOTBETCTBYIOLLLETO COBPEMEHHOMY
YPOBHIO PAa3BUTUA HAYKU N 0BLLECTBEHHOM NPAKTUKM, OCHOBAHHOIO Ha Ananore
KyNbTyp, CNocobOCTBYIOLWLEr0 OCO3HAHWUIO CBOEr0 MeCTa B MOJIMKY/bTYPHOM
Mupe;

COBEPLUEHCTBOBAHME A3bIKOBOM M YMTATE/IbCKOM KyNbTypbl Kak CpeacTsa
B3aMMOAENCTBUA MEXAY NOAbMMU U NO3HAHUA MUPQ;

NOHUMaHue crneundPukm BMONOrMU KaK HayKM, OCO3HAHWA €€ poaun B
bopMMpPOBaHNKN PALMOHANBHOTO HAay4YHOTO MbIWAEHUA, CO34aHUN LLEeIOCTHOTO
npeactaBneHnsa 06 oKpyKatoLwem MMpe Kak 0 e4MHCTBE NPUPOAbl, YeN0OBEKA U
oblecTBa, B NO3HAHUN MPUPOLHBIX 3AKOHOMEPHOCTEN U pelleHun npobnem
COXPaHeHMA NPUPOLHOro PaBHOBECKUS;

ybexXaéHHOCTb B 3HauMmoctn  buonormm oA COBPEMEHHOM
uuBMAn3aumMn: obecneyeHns HOBOrO YPOBHA PA3BUTUA MeAWMUMHbI, CO34aHUe
nepcnekTUBHbIX BUOTEXHONOIMI, CNOCODOHbLIX pellaTb pecypcHble npobiembl
pa3BUTUA YesI0BEeYeCTBa, MOMCKA NyTel BbIXxoAa U3 rNo6asibHbIX IKOJOTNYECKUX
npobnem wn  obecneyeHnAa nepexoga K  YCTOMYMBOMY  Pa3BUTUIO,
paLMOHaNbHOMY MCMNONb30BaHWUIO MPUPOLHBIX PECcypcoB U GOPMUPOBAHUIO
HOBbIX CTAHAAPTOB XKU3HMU;

3aMHTEPECOBAHHOCTb B MOJIYYEHUM OMONOrMYECKUX 3HAHUKA B LENsax
noBblilWeHMA o0buwei KynbTypbl, €CTeCTBEHHO-HAay4YHOM TPaMOTHOCTH, KakK
COCTaBHOM 4yacTu dYHKUMOHANbHOM FPAaMOTHOCTU obyyatowmxcs,
dbopmupyemotii npu nsyvyeHmum buonoruu;



NMOHMMAHME  CYLWHOCTM  MEeTOAO0B  MO3HAHWA, WUCNO/Ib3yeMbIX B
€CTECTBEHHbIX HayKax, CNOCOBHOCTM MCNONb30BaTb MOJly4aemble 3HAHWA ANA
aHanM3a U 0O6bACHEHUA ABIEHUIN OKPYKAIOLWEro MMUPa M NPOUCXOAALLNX B HEM
M3MEHEHUN, yMeHNe AenaTb 060CHOBaAHHbIE 3aKNHOYEHNA HAa OCHOBE HAY4HbIX
$aKTOB M MMEIOLWMXCA AAaHHbIX C LLe/IbHo NOJIYYeHUA AOCTOBEPHbIX BbIBOAOB;

CNOCOBHOCTb CaMOCTOATE/IbHO MCMNOb30BaTb BMONOrMYecKkme 3HaHUA anA
pelleHna Npobaem B peasibHbIX }KU3HEHHbIX CUTYaLMAX;

OCO3HaHWe LLeHHOCTU Hay4YHOM AeATeNbHOCTU, FOTOBHOCTb OCYLLECTBAATD
MPOEKTHYIO U UCCNen0BaTENbCKYIO AeATeIbHOCTb MHANMBUAYANbHO U B Fpynne;

FOTOBHOCTb M  CMOCOBGHOCTb K HenpepbiBHOMY 00pa3oBaHUIO U
camoobpa3oBaHMIO, K aKTUBHOMY MOJIyYEHUIO HOBbIX 3HaHWUI No 6Guonorun B
COOTBETCTBUU C }KU3HEHHbIMW NOTPEBHOCTAMM.

METANMPEAMETHbLIE PE3Y/IbTATHI

MeTanpegmeTHble  pe3ynbTaTbl  OCBOEHMA  yyebHOro npeameTa
«Brvonorna» BKAKOYAOT: 3HAYMMble AN GOPMUPOBAHMA MUPOBO33PEHUS
obyvaloWMXCA  MeXAUCUUNINHapHble (MexnpeameTHble) obuieHayyHble
NOHATMA, OTParkalolme LesOoCTHOCTb Hay4yHOM KapTMHbI MMpa M cneundury
MeTOA0B MO3HAHWA, WCNO/JIb3yeMblX B €CTEeCTBEHHbIX HayKax (Bew,ecTBo,
aHeprus, ABfeHMe, MPOLEecCc, CUCTEMA, HayyHbl $aKT, NpUHLMN, TMnoTesa,
3aKOHOMEpPHOCTb, 3aKOH, Teopus, uccneaoBaHue, HabaaeHWe, N3MepeHue,
3KCNepUMeEHT n ApYyrux), YHUBEpPCa/bHbIe yyebHble Aencrama
(no3HaBaTenbHble, KOMMYHWKaTUBHble, perynaTueHble), obecneuyunBatolmne
dopmupoBaHue PyHKUMOHANbHOM FTPAMOTHOCTU N COLMANbHOM KOMMETEHL MM
obyyatowmxcsa, cnocobHocTb oby4yarowmxca  UCNONb30BaTb OCBOEHHble
MEXONUCUMNAMHAPHbIE, MWUPOBO33PEHYECKME 3HAHMA W  YHUBEPCaJibHble
y4yebHble aencTemA B N03HaBaTeNIbHOM N COLMANbHOM NPaKTUKE.

MeTanpegmeTHble pe3ynbTaTbl OCBOEHUA MPOrpammbl cpeaHero obuiero
06pa3oBaHMA A0/IXKHbI OTPAXKaTb:

OBnapeHue YHUBepCaZibHbIMU y4yebHbIMM no3HaBaTe/ibHbIMMU
DenucTBuamm:

1) 6a308Bble NorMueckue AencTBmA:

camocTosaTeNnbHO GOpPMynMPOBaTb W akTyaau3mpoBaTb npobnemy,
paccmaTpumBaTb €€ BCECTOPOHHE;

MCNoNb30BaTb NPU OCBOEHWUM 3HAHWUI NMPUEMBDI IOTMYECKOTO MbILWNEHUS
(aHanusa, cuHTe3a, cpaBHeHMuA, Knaccudukaumm, obobuieHns), pacKpbiBaTb
CMbIC/1 BMONOIrMYECKUX MOHATUIM (BblAENATb WX XapaKTepHble MNpPU3HaKW,
YCTaHaBAMBATb CBA3M C APYTMMU NOHATUAMM);

onpenenAtb Uenn AeATeNbHOCTW, 3aAaBas NapamMeTpbl U KpUTEPUU KX
AOCTUXKEHUA, COOTHOCUTb pe3ynbTaTbl AEATENbHOCTU C MNOCTABAEHHbIMMU
Lensamu;

NCNONb30BaTb OMONOrMYECKME MNOHATUA AnAa obbACHEHUA ¢GaKToB U
ABJIEHUI }KNBOW NpUpoabl;

CTPOUTb JIOTMYECKUE PaCCYXKAEHUA (MHAYKTUBHbIE, AeAYKTUBHbIE, MO
aHanornn), BbISBASATbL 3aKOHOMEPHOCTU U NPOTUBOPEUMA B PAaCcCMaATPUBAEMbIX
ABNIEHUAX, POPMYINPOBATL BbIBOAbI U 3aKNOHEHUS;

NMPMMEHATb  CXEMHO-MOAE/IbHble  cpeacTBa Ansa  NpeacTaB/ieHUA
CYLLLECTBEHHbIX CBA3EM M OTHOLLEHUN B U3y4aeMbix bBruonornyeckmx obbekrax, a



TaKXe MPOTUBOPEYUIA pPa3HOro poaa, BbIIBAEHHbIX B Pa3/INYHbIX
MHPOPMALMOHHbBIX UCTOYHUKAX;

paspabatbiBaTb NAaH peweHua npobnembl C y4€TOM aHaAM3a
NMEIOLLIMXCA MATEPMAIbHBIX M HEMATEPUAbHbBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B AEATENbHOCTb, OLEHMBATb COOTBETCTBUE
pe3ynbTaToB LLe/IAM, OLLEHWBATb PUCKU NOCAEACTBUN AEATENbHOCTY;

KOOPAMHUPOBATb M  BbIMNONHATL pPabOTy B YCNOBUAX pPeEaNbHOro,
BUPTYaZIbHOTO U KOMBMHUPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KPEAaTUBHOE MbILUJIEHME NPU PELLEHNU XKU3HEHHbIX Npobiem.

2) 6a3oBble uccnepoBaTenbckue AenCTBUA:

BNlaleTb  HaBblkaMW  y4yebHO-UCCNesoBaTENbCKOM U MPOEKTHOM
AEeATeNbHOCTN, HaBblkaMM  pa3pelweHnsa npobnem, CNOCOBHOCTbIO U
FOTOBHOCTbIO K CAaMOCTOATE/IbHOMY MOMCKY METOZOB peLleHMA MPaKTUYECKUX
33434, NPUMEHEHMIO Pa3IMYHbIX METOLO0B NO3HAHMA;

MCNONb30BaTb Pas/IMiHble BUAbl AEATE/NbHOCTU MO MOJIYYEHUIO HOBOFO
3HaHWA, ero MHTepnpeTaunu, npeobpasoBaHUO U NPUMEHEHUID B YYEDOHbIX
CUTYyauMAX, B TOM YMC/Ie NPU CO34aHMN y4EeOHbIX U COLMaNbHbIX MPOEKTOB;

dopmuMpoBaTb  HAYYHbIX  TUM  MbIWEHUA, BNALETb  HAYYHOM
TEPMMUHONIOTUEN, KIOYEBBIMM MOHATUAMM U METOAAMMU;

CTaBUTb M GOpPMyNNpoBaTb COOCTBEHHble 3aga4n B 0bpas3oBaTeslbHOM
AEATENbHOCTU U KU3HEHHbIX CUTYaLUAX;

BbIABNATb MPUYMHHO-CNEACTBEHHbIE CBA3M W aKTya/JIM3MPOBATb 3agady,
BblABMIaTb r’MNOTE3y €€ pelleHns, HaxoaMTb apryMeHTbl ANA A0Ka3aTe/IbCTBa
CBOWX YTBEPXKAEHWI, 3a,aBaTb NAPAMETPbI U KPUTEPUN PELLEHUA;

aHanM3npoBaTb MOJIyYEHHble B XO4€e PeleHUa 3aZayn pesynbTaThbl,
KPUTMYECKM OLLEHMBATb WX AOCTOBEPHOCTb, MPOrHO3MPOBATb M3MEHEHME B
HOBbIX YC/IOBUAX;

aBaTb OLLEHKY HOBbIM CUTYaLMAM, OLEeHMBATb NPUOBPETEHHDIN ONbIT;

OCYLLECTB/ATL LeNieHanpaB/ieHHbIN NOUCK NepeHoca cpeacTs U cnocobos
AencTBuA B NpodeccuoHanbHyto cpeay;

YMeTb NepeHOCUTb 3HaHWA B MO3HABATE/NIbHYO M MPaKTUYecKyto obnactu
KU3HEOEeATeNbHOCTH;

YMEeTb MHTErPUPOBATb 3HAHMA U3 pPa3HbIX NpeaMeTHbIX obnacTten;

BblABMIaTb HOBble MAeW, npeanaraTb OPUTMHaNAbHblE MNOAXOA4bl U
pelleHna, CcTaBuTb Npobnembl M 3agaun, AONyCKalowWwMe anbTepHATUBHblE
peLueHms.

3) pabota c uHpopmauuen:

OPMEHTMPOBATLCA B PA3/IMYHbIX MCTOYHUKAX WHbOpmaumm (TeKcTe
yyebHoro nocobuA, HaydyHo-nonynapHom AutTepaType, 6Ouonornyeckmx
CNOBapAX WM CMNPaBOYHMKAX, KOMMNbIOTEPHbIX 6a3ax AaHHbIX, B MHTepHeTe),
aHanmM3npoBaTb MHPOPMAUMIO pPa3AUYHbIX BMAOB M dOpM NpeacTaBaeHusA,
KPUTMYECKM OLLEHNBATb €€ JOCTOBEPHOCTb M HEMPOTUBOPEUYMBOCTb;

dbopMynnpoBaTb 3aNpPOChbl U NPUMEHATb Pa3/IMYHble METOAbl NP MOUCKE
n otbope 6uonornyeckon uHPopmauum, HeobxoaAMMOM [NA BbIMNOJHEHUSA
y4ebHbIX 3a4ay;

npuobpeTaTb ONbIT UCNO/Ib30BaHMA NHGOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHONOIMNIN, COBEPLUEHCTBOBATb  KYy/NbTYpy aAKTMBHOIMO  MCMOJ/Ib30BaHMA
Pa3/INYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATENIbHO  BblIOMpPaTb ONTMMasAbHylO GopMy nNpeacTaBAeHMUA
buonornyeckoir uHbopmauum (cxembl, rpaduKku, Auarpammbl, Tabanubl,
PUCYHKU U gpyroe);



MCNONb30BaTb Hay4yHbIM A3bIK B KayecTBe cpeactsa npu paborte ¢
buonornyeckon MHPoOpmaumen: NPUMEHATb XMMWUYECKUe, PU3NYecKne wu
MaTeMaTUYeCcKmne 3HaKM U CUMBOJIbI, popMy/ibl, abOpeBMaTYpy, HOMEHKAATYPY,
ncnonb3oBatb M Npeobpas3oBbiBaTb 3HAKOBO-CMMBOJIMYECKME  CpeacTBa
HarnNagHoCTY;

BNaAeTb HaBblkaMM  pacno3HaBaHWA U 3aluTbl  MHbOPMaLMUW,
NHGOPMaLMOHHON 6Ee30NaCHOCTM INYHOCTY.

OBnageHue yHuBepcaibHbIMU KOMMYHUKATUBHbIMU AeiCTBUAMM:

1) o6weHue:

OCYLLECTB/NATb KOMMYHMKAUMM BO Bcex cdepax MKU3HKW, aKTUBHO
y4acTBOBaTb B AuMasiore WAW OUCKYCCUM MO CyliecTBy o6CyKOaemol Tembl
(ymeHmne 3amaBaTb BOMPOCHI, BbICKA3bIBATb CYXAEHWUA  OTHOCUTENbHO
BbINO/IHEHWUA NpeAsiaraeMon 3aauun, y4nUTbIBAaTb MHTEPECHI M COrNAacOBaHHOCTb
NO3ULUIM APYTUX YY4aCTHUKOB AManora Uamnm AUCKyccum);

pacrno3HaBaTb HeBepbasbHble cpeacTBa 06WEeHMA, NOHMMaTb 3HavyeHue
COUMaANbHbIX 3HAKOB, NPEANOCbIIOK BO3SHUKHOBEHUA KOHPAUKTHBIX CUTYaLUun,
YMeTb CMArYaTb KOHGIMKTbI U BECTU NEPEroBOpPbI;

BNafAEeTb Pas3/NYHbIMKM crnocobamm ob6WeHMAa U B3auMMOAENCTBUA,
NMOHMMATb HAMEPEHUA APYrnX NH0AEN, NPOABNATL YBAXKMUTE/IbHOE OTHOLWIEHME K
cobeceaHMKY 1 B KOpPEKTHON popme GOpPMYINPOBATL CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JIOTMYHO M3NaraTb CBOK TOYKY 3PEHMA C MCNONb30BaHMEM
A3bIKOBbIX CPEACTB.

2) coBMmecTHaA AeATeNbHOCTb:

NMOHMMATb W WCNONb30BaTb  MNPEMMYLLECTBA  KOMAHAHOM U
nHaAuBMAYyanbHOM pabotbl npu  peweHnn buonornyeckon npobnemol,
060CHOBbIBATbL HeobxoaANMMOCTb NPUMeHeHMA rpynnoBbIX dbopm
B3aMMOZAENCTBUA NPU peLlleHnmn y4ebHoM 3a4aum;

BblOMpPaTb TEMATMKY U MEeTOAbl COBMECTHbIX AENCTBMA C YYETOM 06LLMX
MHTEPECOB MU BO3MOKHOCTEM KaXKA0ro Y1eHa KONNEKTUBA;

NPUHMUMATb LENN COBMECTHOW [eATeNbHOCTW, OpPraHM30BbIBaTb U
KOOPAMHUPOBATL AENCTBUA NO €€ AOCTUMNKEHMUIO: COCTAaBAATb NAAH AENCTBUN,
pacnpesenaTb POAn C Y4ETOM MHEHUW y4aCTHMKOB, 0OCyXKAaTb pe3ynbTaTbl
COBMECTHOM paboThbl;

OL,eHMBATb KA4yeCTBO CBOEro BKA3AAa WM Ka)KAOro y4yacTHMKA KOMaHAbl B
06wWKi pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MPOEKTbl, OLEHMBATb MAEM C NO3UUUU HOBWU3HDI,
OPUIMHANBbHOCTU, NPAKTUYECKON 3HAYMMOCTH;

OCYLLECTBNATb MNO3UTUBHOE CTpaTermyeckoe MOBEeAEHME B Pa3/IMYHbLIX
CUTyaumAX, NPOABAATb TBOPYECTBO N BOObOparkeHme, 6biTb MHULMATUBHBIM.

OBnapeHue yHUBepCabHbIMU PeryisiTUBHbIMU AeCTBUAMMU:

1) camoopraHusauyma:

NCcNonb3oBaTb HGUonoOrnMyeckne 3HaHuMA JNA BbiIABAEHMA npobnaem m umx
peLLeHMA B X KU3HEHHbIX M y4ebHbIX CUTyaLMAX;

BblOMpPaTb Ha OCHOBE OWMONOrMYECKMX 3HAHWUIN LeneBble U CMbIC/IOBblE
YCTQHOBKM B CBOMX AENCTBMAX M NOCTYMNKaX NO OTHOLLEHUIO K }KMBOW NPUPOLE,
CBOEMY 310POBbIO M 340POBbIO OKPYKAIOLLMX;

CaMOCTOATENIbHO  OCYLWLEeCTBAATb  MO3HaBaTe/IbHYD  AeATEeNbHOCTb,
BbIABNATb MNpobaembl, CTaBUTb M GOpPMyAnpoBaTb COOCTBEHHble 3a4ayun B
06pa3oBaTe/IbHOM AeATENIbHOCTU U }KU3HEHHbIX CUTyauusXx;

CaMOCTOATE/IbHO COCTaBAATb NJAH peweHuAa npobnembl €  y4ETOM
MMEIOLLIMXCA PECYPCOB, COBCTBEHHbIX BO3MOXKHOCTEN M NpeanoYTeHNA;



[1aBaTb OLEHKY HOBbIM CUTYaLMAM;
pacwupAaTb  pPaMKM  y4ebHOro npeamera Ha  OCHOBE  /IMYHbIX
npeanoyTeHn;

Aenatb  OCO3HaHHbIA  BblbOp, aprymeHTMpoBaTb ero, 6HpaTb
OTBETCTBEHHOCTb 33 PELLEHUE;

OLEeHMBATb NPUOBPETEHHDbIN ONbIT;

cnocobctBoBaTb POPMUPOBAHUIO U MPOABAEHUIO LUMPOKOM 3pyaMUMM B
Pa3HbIX 061acTAX 3HAHMM, MOCTOSAHHO MNOBbIWATbL CBOM 06pa3oBaTe/NbHbLIN U
KY/IbTYPHbIN YPOBEHD.

2) CAMOKOHTpPOb:

[aBaTb OLEHKY HOBbIM CUTYaLMAM, BHOCUTb KOPPEKTUBLI B AE€ATE/IbHOCTb,
OLEeHMBaTb COOTBETCTBME PE3Y/bTAaTOB LENAM;

BNaAEeTb HaABblKAMM MO3HaBaTe/NbHOM pedieKCMU  KaK  OCO3HaHMA
COBEpLUAEeMbIX AENCTBUI U MbICANTENbHbBIX NPOLLECCOB, WX Pe3yibTaToB W
OCHOBaHMM, NCNONb30BaTb NPUEMBI pedieKCMM ANA OLEHKU CUTYaLu MK, BbiIbopa
BEPHOro peLleHus;

YMeTb OLUEHWBaTb PUCKM M CBOEBPEMEHHO MPUHUMATb PEeLleHnsa Mo UX
CHUXKEHWUIO;

MPUHMMATb MOTMBbI W apPrymMeHTbl APYrvx MNpu aHanuse pes3ybTaTos
AeATeNbHOCTY;

3) npuHATHe ceba u gpyrux:

NPUHUMATL ceba, NOHMManA CBOWM HEAOCTAaTKM U AOCTOUHCTBA;

NMPUHMMATb MOTMBbI W apPrymMeHTbl APYyrMx MNpu aHanuse pes3y/bTaToB
[eATeNbHOCTY;

npu3HaBaTb CBOE NPABO M NPABO APYrMX Ha OWKNOKuY;

pa3BMBATb CNOCOHBHOCTb MOHMMATb MUP C MO3MLUK APYFOrO YEe/I0BEKA.

NMPEAMETHDbIE PE3Y/IbTATbI

MpeameTHble pe3ynbTaTbl ocBoeHUA nporpammbl COO no 6uonornun Ha
6a30BOM YypOBHE BKAO4YalOT cneundpumyeckne pans ydebHoro npegmeta
«brnonorna» Hay4yHble 3HaHWA, YMEHMA U cnocobbl AENCTBMI MO OCBOEHWUIO,
MHTepnpeTaumMn u npeobpasoBaHUO 3HAHUW, BUAbl AEATENBHOCTU MO
NMONYYEHUIO HOBOFO 3HAHWUA U NMPUMEHEHMUIO 3HAHMUW B Pa3/INYHbBIX YYEOHbIX
CUTyaUMsX, a TaKXKe B peasibHbIX MWU3HEHHbIX CUTyauMAX, CBA3AHHbIX C
buonornen. B nporpamme npeameTHble pe3y/bTaTbl NPeACcTaB/ieHbl NO rogam
obyyeHus.

MpeameTHble pe3ynbTaTbl OCBOEHUA y4yebHOro npeameta «buonorua» e
10 knacce [ONKHbI OTPaXKaTb:

chOPMMPOBAHHOCTb 3HAHMM O MecTe U ponan buonormm B cucteme
HAy4YHOro 3HAHMA eCTeCTBEHHbIX HayK, B (GOPMMPOBAHUM COBPEMEHHOWM
€CTeCTBEHHO-HAY4YHOM KapTUHbI MMPA M HAy4YHOrO0 MMPOBO33PEHMA, O BKNAAE
POCCUMCKUX WU 3apybexHbIX Y4YEHbIX-OMON0roB B passBuTne Huonorum,
GOYHKUMOHANBHOM rPaMOTHOCTM YeNoBEKA ANA PELUEHUA *KU3HEHHDIX 3a4avY;

YMEHME PacKpbIBaTb COAEpPHKaHUE BUONOTMYECKMX TEPMUHOB N MOHATUN:
YW3Hb, KJIeTKa, OpraHM3am, metabonusm (obmeH BelLecTB M npeBpalleHue
3Hepruun), romeocrtas (camoperynauua), ypoBHEBas OPraHM3auua XKMUBbIX
cucTem, camoBocnpoussegeHne  (penpoaykums), HacNeaCTBEHHOCTD,
M3MEHYMBOCTb, POCT U Pa3BUTHE;



ymeHune usnaratb buonornyeckme Teopum (KNeTOYHAA, XPOMOCOMHaS,
MYTaLUMOHHaA, LEHTpanbHas AOrmMa MOJEKYyIApPHOU buonorum), 3akoHbl (I.
MeHgensa, T. MopraHa, H. . BaBnnosa) 1 yuyeHus (0 ueHTpax MHOroobpasma u
NPOMUCXOXKAEHUA KYNbTYPHbIX pacTeHuit H. . BaBunosa), onpegenatb rpaHuLbl
X NPUMEHMMOCTM K }KUBbIM CUCTEMAM;

yMeHWe BnaAeTb MeTO4aMWM  HAy4yHOro no3HaHuMAa B OHuonoruum:
HabaoAeHNe N ONUCAHME XKUBbIX CUCTEM, MPOLLECCOB N ABNEHUIN, OpraHN3aLLUA
N nposegeHne OWONOrMYECKOrO 3KCNEPUMEHTA, BblABUXKEHME TUMNoTe3bl,
BblAB/IEHME 3aBUCUMOCTU MEXKAY MCCeayeMbiMU BeAMYMHAMM, 0bbACHEHME
NONy4YeHHbIX PEe3yNbTaTOB, WCMOJIb30BAHHbIX HAy4YHbIX MOHATUNA, TEOPUA U
3aKOHOB, YMEeHWe Aenatb BbIBOAbl HA OCHOBAaHWMW NOYy4YEHHbIX Pe3y/ibTaToB;

YMeHWe BblAEeNATb CYLLEeCTBEHHbIE NPU3HAKN BUPYCOB, KNETOK NPOKapMoT
N 3YKAapWUOT, OAHOKNETOUYHbIX MU MHOTOKNETOYHbIX OpPraHM3mMoB, 0COBeHHOCTH
npoueccos: obmeHa BelWeCcTB W MPEeBPALLEHUA 3SHEPrMM B  KNETKe,
$OTOCMHTE3a, NNACTUYECKOrO WM 3HepreTMdeckoro obmeHa, XeMOCUHTe3a,
MWTO3a, MeKNo3a, OnJ0AOTBOPEHUA, pPaA3MHOMKEHUA, UHOMBUAYANbHOIO
pPa3BUTUS opraHn3ma (OHToreHes);

YMeHWEe  NPUMEHATb  MOJIyYeHHble  3HaHMA  gna  obbACHeHuA
H6MONOrnMYecKnX NPOLLECCOB U ABAEHUN, ANA NPUHATUA NPAKTUYECKUX PELLEHN
B NOBCEAHEBHOM XM3HM C Uenblo obecneyeHna 6e30NacCHOCTM CBOETO
3[,0pOBbA U 340PO0BbA OKPYKAKOLWMX Nt0AeN, cobnogeHna HOPM rPaMOTHOrO
noBeAEeHUA B OKPYXKaloLWen NpupoaHoM cpeae, NOHMMaHMe HeobxoaMMOCTH
MCNONb30BaHMA AOCTUKEHUI COBPEMEHHOM BMONOTUM N BUOTEXHONOTUIA ANA
PaLMOHANbHOIO NPUPOAONO0/b30BAHMA;

YMeHWe pelaTb 3/eMeHTapHble TFeHeTUYeCcKne 3a4adn Ha MOHO- U
AnrMbpuaHoe CKpelmBaHue, CLenJeHHoe HacnegoBaHWe, COCTaBAATb CXEMb
MOHOMMBPUAHOIO CKPELLMBAHMA A1A NpeACKa3aHMA HacNe0BaHMUA NMPU3HAKOB
Yy OPraHM3moB;

yMeHue BbINONHATb NabopaTopHblie U NpakTuyeckme paboTbl, cobatoaato
npasuna npu pabote c y4ebHbIM 1 1abOPaTOPHbIM 060PYAOBAHUEM;

YMEHNE KPUTMYECKM OULEHMBATb W MHTEPNpeTnpoBaTb WMHGOPMALUIO
6MONIOTMYECKOro COAEPXKAHUA, BK/KOYAOWYIO MNCEBAOHAYYHble 3HaHMA U3
Pa3/IMYHbIX UCTOYHWKOB (cpeacTtBa MmaccoBoM MHPOPMaLMKM, HAy4HO-
nonynApHble MaTepuanbl), STUMECKME aCNEKTbl COBPEMEHHbIX UCCeA0BaHMN B
6uonorum, megmunHe, bUOTEXHONOTMY;

yMeHne co3gaBaTb COOCTBEHHblE MUCbMEHHblE M YCTHble coobLieHus,
0606wan 6uonornyeckyto MHPOpPMAUMIO U3  HECKONBbKUX UCTOYHWKOB,
rPamMOTHO MCMO/Ib30BaTb NOHATUNHbIM annapaT 6uonoruu.

MpegmeTHble pe3ynbTaTbl OCBOEHUA yyebHoro npegmeta «buonorna» e
11 Knacce [oONXKHbI OTPaAXKaTb:

ChOPMMPOBAHHOCTb 3HAHMM O MecTe M poanm buonormm B cucTeme
HAay4YHOrO 3HAHMA eCTEeCTBEHHbIX HayK, B (GOPMWMPOBAHUM COBPEMEHHOM
eCTeCTBEHHO-HAay4YHON KapTWHbI MMPA U HAY4YHOTO MUPOBO33PEHUs, O BKIAAE
POCCUMACKMX U 3apybexHbix Y4YéHbix-bnonoroe B pas3sutne 6uonorum,
GYHKUMOHANbHOM rPaMOTHOCTM YeN0BEKA ANA PeLlEeHNA KU3HEHHbIX 33434,

YMEHME PacKpbIBaTb COAeprKaHMe BMONOTMYECKMX TEPMUHOB M NMOHATUN:
BMA, nonynsaumsa, reHodoHA, 3BoAOUMA, ABMXKYywWMe cunbl  (aKTopbl)
3BONOLNMY, npucnocobieHHOCTb OpraHM3MmoB, BMA006pa3oBaHue,
3Kosormyeckme GpakTopbl, 3IKOCUCTEMA, NPOAYLEHTbI, KOHCYMEHTbI, peayLUeHTbI,
Lenu NUTaHMsA, sKoNornyeckaa nupammaga, buoreowueHos, buocdepa;



yMeHue wu3naratb 6uonorvyeckne Teopunm (3BONOUMOHHAsA Teopua Y.
[lapBWHA, CUHTETMYECKada Teopusa 3BONIOLMKM), 3aKOHbl M 3aKOHOMEPHOCTU
(3apogbiwesoro cxoactea K. M. bapa, yepefoBaHMA rNaBHbIX HaNpaBAeHUI U
nyten ssonounm A. H. CeBepuoBa, y4yeHuns o buocdepe B. U. BepHaackoro),
onpeaenAaTb rpaHnLbl X MPUMEHUMOCTU K }KUBbIM CUCTEMAM;

yMeHue BfafdeTb MeToAaMM HayyHoro no3HaHuA B 6uonoruu:
HabnoaeHWe N ONUCAHME KUBbIX CUCTEM, MPOLLECCOB U ABIEHUIA, OpraHM3aums
M npoBefeHMe OMONMIOrMYECKOTO 3KCNEPUMEHTA, BbIABUMKEHME TUNOTE3bI,
BbISIBIEHWE 3aBUCMMOCTU MEXAy MUcciefyembiMU BeNYMHAMK, 0ObACHEHUEe
MO/MIYYEHHbIX PEe3yNbTaTOB, WCMNONb30BaHHbIX HAy4YHbIX MOHATUW, TEOpPUN W
3aKOHOB, YMEHWe AenaTtb BbIBOAbl HA OCHOBAHMM NOJIyYEHHbIX Pe3y/1bTATOB;

YMeHMe BblAenaTb CyWecTBEHHble MPU3HAKKU CTPOEeHMA BUONOrNYEeCcKUX
0ObEeKTOB: BWAOB, MNONYASAUWMK, MNPOAYLEHTOB, KOHCYMEHTOB, pPeayLEeHTOB,
6MoreoLeHO30B U 3KOCUCTEM, OCOBEHHOCTM NPOLLECCOB: HaCneaCTBEHHOWM
N3MEHYMBOCTH, €CTeCTBEHHOrO oTb0pa, BMA006pa3oBaHms,
NPUCNOCO6/AEHHOCTM OPraHM3MOB, AEWUCTBUA 3IKONOTMYECKUX (aAKTOPOB Ha
OpraHM3mbl, NepeHoca BewecTB W NOTOKA 3HEpPrMnm B IKOCUCTEMAX,
aHTPOMNOreHHbIX M3MEHEHWUIN B 3KOCUCTEMAX CBOEW MECTHOCTM, KpPyroBopoTa
BELECTB U BUOreoXmMmyecknx LMKNoB B bnocoepe;

YMEHWE  NPUMEHATb  MOJIyYeHHble  3HaHWA  Ana  0bbACHeHUs
610/IOrMYECKNX NPOLLECCOB U IBNEHUIN, ANA NPUHATUA NPAKTUYECKUX PeLleHN
B NOBCEAHEBHOM XM3HM C Uenblo obecneyeHna 6e30NacHOCTM CBOErO
3[,0pOBbA U 340P0BbA OKPYKAOWMX N0AeN, COBNOAEHNA HOPM TPAMOTHOIO
NnoBeAEHUA B OKpYrKatowen NnpupoaHon cpese, NOHMMaHUe HeobxoaMmmocTm
MCNONb30BaHMA LOCTUMKEHWUI COBpPEMEHHOM 6uonormm ans pauMoHaNbHOro
NpPUPOA0N0/b30BaHMA;

YMeHWe pelaTb 3/7emMeHTapHble buonorvyeckme 3apayn, COCTaBAATb
CXeMbl NePeHOCa BELLLECTB M SIHEPTMM B IKOCUCTEMAX (Lenu NUTaHms);

yMeHue BbINONHATb NabopaTopHblie U NpakTuyeckme paboTbl, cobatoaato
npasuna npu pabote ¢ y4ebHbIM 1 N1abopaTopHbIM 060pyA0BaHUEM;

YMEHNE KPUTMYECKM OULEHMBATb W MHTEPNpeTnpoBaTb WMHGOPMALUIO
6MONIOrMYECKOro CcoAep»KaHUA, BKIKOYAIOLWLYO MNCEeBAOHAYYHbIe 3HaHWUA U3
Pa3/IMYHbIX UCTOYHWKOB (cpeactBa MmaccoBoM MHPOPMaLMKM,  HAy4vHO-
nonynApHble MaTepuanbl), pPacCcMaTpmMBaTb rN06aNbHble 3KOMOTMYECKUe
npobnembl coBpeMeHHOCTH, GOPMMPOBATL MO OTHOLIEHUIO K HUM
COBCTBEHHYIO NO3ULNIO;

yMeHune co3gaBaTb COOCTBEHHble MUCbMEHHblE M YCTHble coobLieHus,
0606uwan 6uonornyeckyto MHPOpPMAUMIO U3  HECKONbKUX UCTOYHWKOB,
rPamoTHO MCNONb30BaTb NOHATUMHbBIN annapat 6uonorum.



TEMATUYECKOE NNTAHUPOBAHMUE

10 KN1ACC
Ne HaumeHoBaHue KonunuecrBo yacos
dneKTpoHHbIe (undposbie)
n/ pasaenos u tem KoHTponbHble MpaKTnueckue
Bcero obpasoBaTtenbHble pecypcbl
n nporpammol pab6ortbl paborTbl
Bubnmoteka LLOK
1 brnonorma Kak Hayka 2 0.5
https://m.edsoo.ru/7f41c292
5 Kusble cuctemsbl n Ux 1 bubanoteka LLOK
OopraHmsauma https://m.edsoo.ru/7f41c292
3 XrMunyeckuit coctas U g 1 Bubnnoteka LLOK
CTPOEHUE KNETKM https://m.edsoo.ru/7f41c292
4 Mu13HepeATeNnbHOCTL 6 Bubnnoteka LLOK
KNEeTKn https://m.edsoo.ru/7f41c292
PasmHoOKeHue n
Bubnnoteka LLOK
5 MHAMBMAYaNbHOE 5 1
https://m.edsoo.ru/7f41c292
pasBMTME OPraHN3MOB
HacneacrtBeHHOCTb U
Bubnnoteka LOK
6 M3MEeHYNBOCTb 8 1.5
https://m.edsoo.ru/7f41c292
OpraHnsmos
7 CeneKkuma opraHM3moB. 3 bubnnoteka LLOK
OcHOBbI BUOTEXHOIOTUK https://m.edsoo.ru/7f41c292
bubnnoteka LLOK
8 PesepBHOe BpemsA 1 H

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




OBLUEE KOJTIMHECTBO YACOB
MO NPOrPAMME
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11 KN1ACC

HaumeHoBaHue KoaunuecrBo yacos
Ne dneKTpoHHbIe (undposbie)
pa3aenos u Tem KoHTponbHble
n/n Bcero MNpakTnueckue pabotbl | O6pasoBaTenbHble pecypcbl
nporpammbil pabortbl
1 JBONOUMOHHAA 9 1 bubanoteka LLOK
6uonorua https://m.edsoo.ru/7f41cc74
Bo3HMKHOBEHME U
Bubnmoteka LLOK
2 pa3BuUTUE KN3HU 9 0.5
https://m.edsoo.ru/7f41cc74
Ha 3emne
OpraHusmbl u
3 OKDVIKAIOLLAS c 1 Bubnmoteka LLOK
Py - https://m.edsoo.ru/7f41cc74
cpena
Coobuectsa u
Bubnnoteka LLOK
4 3Ko/1ornmyeckue 9
https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 PesepBHOe BpemA 2 bubnvorexa LIOK
P P https://m.edsoo.ru/7f41cc74
OBLUEE KONMMMYECTBO
34 0 2.5

YACOB MO NPOrPAMME




NPOBEPAEMbIE TPEEOBAHUA K PE3Y/IbTATAM OCBOEHMA OCHOBHOW OEPA30OBATE/IbHOW NPOrPAMMDbI

MpoBepsaemble NpegMeTHble pe3ybTaTbl 0CBOEHMA OCHOBHOW 06pa3oBaTeIbHO NporpaMmmbl
cpegHero obwero o6pasoBaHua

ChopMMPOBAHHOCTb 3HAHWUIT O MecTe U PO BMONOTUM B CUCTEME HAaYYHOTO 3HAHMA €CTECTBEHHbIX HaYK,
B GOPMMUPOBAHUM COBPEMEHHOWN €CTECTBEHHO-HAY4YHOMN KapTUHbI MMPa M Hay4yHOTrO MMPOBO33PEHMUA; O
BKNade POCCUICKMX W 3apyberkHbIX YYEHbIX-6M0/I0roB B pasButne 6uonorum; GyHKUMOHAbHOM
rPamMOTHOCTM YEe/I0BEKA ANA PELIEHUNA }KU3HEHHbIX 33434

YMeHMe pacKkpblBaTb coaeprkaHue BMONOrMYEecKUX TEPMUHOB UM MOHATUN: YKU3Hb, KNETKa, OpraHusm;
meTabonusm (obmeH BeLLecTB WM MpeBpalLleHUe 3Hepruu), romeoctas (camoperynsauums), ypoBHeBas
OpraHu3aumMs  KMBbIX  CUCTEM, CaMoOBOCMpoM3BedeHMe  (penpoayKums),  HAcneACTBEHHOCTb,
M3MEHYMUBOCTb, POCT U pa3BuUTHE

YmeHue wusnaraTb 6uonornyeckne Teopum (KNeTo4yHas, XPOMOCOMHasA, MyTauMoHHan), 3akoHbl (I.
Mengena, T. MopraHa, H.W. BaBunoBa) n ydyeHua (0 UEHTPaAX MHOroobpasua M MNPOUCXONKAEHUSA
KY/IbTYPHbIX pacteHuit H.W. BaBunoBa), onpeaensTb rpaHuLpbl UX MPUMEHMMOCTM K KUBbIM CUCTEMaM

YMeHUe BNafeTb METOAAMM HAayYHOrO NO3HAHMA B 6Monormm (HabarogeHne M ONUCAHUE KUBbLIX CUCTEM,
NPOLLECCOB M ABMEHUW; OpraHuMsauMa M nNpoBeAeHMe OMONOrMYECKOrO 3KCNEPUMEHTA, BblABUMKEHUE
TMNoTe3bl; BblABJEHME 3aBUCMMOCTU MEXAY UccneayemMbiMU BeINYMHAMU, OObACHEHWE MONYYEHHbIX
pe3ynbTaToB, MCMNONb30BAHHbLIX HAY4YHbIX MOHATUM, TEOPUM U 3aKOHOB; YMEHME AeNaTb BbliBOAbI Ha
OCHOBAHWM NOJIYYEHHbIX PE3Y/1bTATOB)

10 KN1ACC
Kopg nposepsemoro
pe3synbraTta
1
2
3
4
5

YMeHue BblAeNATb CyLeCTBeHHble NPU3HAKM BUPYCOB, KNETOK MPOKAPMOT U 3YKApPMOT, O4HOKNETOUYHbIX U
MHOTFOKNETOYHbIX OPraHN3moB; ocobeHHOCTH npowueccos obmeHa Bewects U npeBpawleHna sHeprmn B
KNeTKe, ¢OTOCMHTe3a, NnAaCTM4eCcKkoro n sHepreTn4eckoro o6meHa, XeéMOCUHTE3a, MWUTO3a, Me|?103a,
onaoA4oTBOpPEHUA, PAa3MHOXKEHNA, UHAUBUAYA/IbHOIO Pa3BUTUA OPraH3ma (OHTOI'eHe3)




YMeHne NpUMeHATb NolyvYeHHble 3HaHWUA anA 06bACHEHMA BUMONOTMYECKMX NPOLLECCOB U ABNEHUI, ANA
NPUHATMA NPAKTUYECKUX PELLIEHUI B NOBCEAHEBHOM }N3HU B Lenax obecneyeHna 6e30nacHOCTM CBOEro
340pOBbA M 340POBbA OKPYXaOWMX Noaen, cobaogeHma HOPM  FPaMOTHOrO NoBeAeHuA B
OKpy)KaloWwern npupogHoOM cpene; MNOHMMaHME HeobXOAMMOCTM  MCMNONb30BAHUA  AOCTUXKEHUMN
COBpeMeHHOMN 61M010rnMK U BUOTEXHONOTMI ANA PALMOHANbHOIO NPUPOAOMN0Ab30BaHNS

YmeHue pewaTtb 31eMeHTapHble reHeTU4eCckme 3a4a4m Ha MOHO- U ,CI,MFM6|3MAHO€ CKpeuwnBaHue,
cuenneHHoe HacneaoBaHUeE; COCTaBATb CXeMbl MOHOFM6pM,CI|HOI'O CKpeuwmnBaHMA AnAa npenckasaHuA
HacnenoBaHMA NPU3HAKOB Y OPraHM3mMmosB

YmeHue BbINOJIHATL slabopaTopHble U npakTuyeckne paboTbl, cobnwgaTb npasuna npu pabote ¢
y4ebHbIM 1 nabopaTopHbIM 06opyaoBaHNEM

YmeHue KPUTUYECKN OLLEHMBATL U UHTEPNPETUPOBATb MHd)OpMaLI,VIPO 6uonornyeckoro coaepraHuAa,
BK/KOYalOUWYyO ncesaoHay4YHbleé 3HaHWMA U3 Pas3/IM4HbIX WUCTOYHUKOB (CMM, Hay4YHO-nonynAapHble
MaTepVIaI'IbI); 3TUYECKUNE aCNeKTbl COBPEMEHHDbIX MCCI'Ie,EI,OBaHMﬁ B 6MOJ'IOFMVI, megnuunHe, 6uotexHonormm

10

YMeHue co3paBsaTtb CcObCTBEHHbIE MUCbMEHHbIE U YCTHbIE COO6IJ.I,€HMF|, O606LLI,aFI 6VIOI'IOFVI‘-IECKYPO
MHd)OpMaLI,MPO N3 HECKOJZIbKUX UCTOYHUKOB, TPAMOTHO UCNOJZ1Ib30BaATb NMOHATUNHbIN annapart 6uonorum

11 KNACC

Kopa nposepaemoro
pesynbrata

MpoBepsAemMble NnpegmMeTHble pe3y/ibTaTbl 0CBOEHMA OCHOBHOM 06pa3oBaTe/ibHOM NporpamMmmbi
cpepHero obwero o6pasoBaHus

ChopMMPOBAHHOCTb 3HAHWUIT O MecTe M PoaN BUONOTMM B CUCTEME HAayYHOrO 3HAHMA €CTECTBEHHbIX HAYK,
B GOPMMPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM KApTUHbI MMpPA M HAay4YHOrO0 MMPOBO33PEHUA; O
BKNaAe POCCUICKMX W 3apyberkHbIX YYEHbIX-OMO0I0roB B pa3BUTUE Ouonormm; yHKLMOHANbHOM
rPaMOTHOCTM Ye/I0BEKA A1 PELLEHMA KM3HEHHbIX 33434

YMeHMe pacKkpbiBaTb COAEP!KaHME BUONOTMYECKMX TEPMUHOB M MOHATUI: BUA, NONynsauma, reHopoHA,




3BOMIOUMA,  ABWXKywMe  cuabl  (daKTopbl)  3BOAOLMM,  NPUCNOCOBNEHHOCTb  OPraHM3MOB,
BMAOOOpasoBaHne, sKonormyeckme ¢aKkTopbl, IKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTbI, PenyLeHTbl,
Lenu NMTaHuA, aKoJIormyeckan nupammaa, buoreoueHos, buocodepa

YMeHue n3naratb 6Guonornyeckne Teopumn (3BoNOUMOHHAA Teopua Y. [lapBMHA, CUHTETUYECKaA Teopus
3BOJIOLMN), 3aKOHbI M 3aKOHOMEPHOCTU (3apoabiwesoro cxoactsa K.M. bapa, yepefoBaHWA FNaBHbIX
HanpasieHMn n nyten apontoumnm A.H. CeBepLoBa, yuyeHua o buocdepe B.U. BepHaackoro), onpeaenatb
rPaHULLbI UX MPUMEHUMOCTU K HKMUBbIM CUCTEMAM

YMeHue Bnaaetb MeToAaMmn HayyHoro nosHaHua B 6uonorum (HabnogeHne u onncaHme 3KMBbIX CUCTEM,
NPOLLeCCOB M fABNEHMUIA; OpraHmsauua M nposedeHMe BUONOrMYEcKOoro 3KCNepuMeHTa, BblABUMEHUe
TMNoTe3bl; BblAB/EHME 3aBUCMMOCTU MEXAy uccaeayembiMn BendMHamu, O0bbACHEHME NOAYYEHHbIX
pe3ynbTaToB, MCMNO/b30BaHHbIX Hay4YHbIX MOHATUI, TEOPUN W 3aKOHOB; YyMeHWe AenaTb BbiBOAbl Ha
OCHOBaHUM NOJIYYEHHbIX Pe3ybTaToB)

YMeHMe BblAENATb CYLLECTBEHHbIE NPU3HAKMU CTPOEHUA BMONOTrMYECKMX OOBEKTOB: BMAOB, NOMNYAALMMN,
NPOAYLEHTOB, KOHCYMEHTOB, PeAyLEeHTOB, OMOreoueHO30B M 3KOCUCTEM; OCOBEHHOCTM NpoLEeccoB
HacneACTBEHHOM WM3MEHYMBOCTU, €ecTecTBEHHOro oTbopa, BMA006pa3oBaHUA, MPUCNOCOBAEHHOCTU
OpPraHM3mMoB, AeNCTBMA IKONOTMYECKMX GAKTOPOB HA OPraHM3Mbl, MEPEHOCA BELLECTB U NOTOKA 3HEPTUU
B 9KOCUCTEMAX, aHTPOMOreHHbIX MU3MEHEHUI B 9KOCUCTEMAX CBOEN MECTHOCTM, KPYroBOpoTa BELLECTB U
61MoreoxmMmmnyecknx umknos B buocdepe

YMeHue NpUMeEHATb NoJly4YeHHble 3HaHMA AN 06BACHEHUA BMONOrMYECKMX NPOLLECCOB U ABNEHWUM, ANA
NPUHATMA NPAKTUYECKUX PELLEeHMI B NOBCEAHEBHOM }KU3HU B Lenax obecneyeHna 6e30nacHOCTM CBOEro
300pOBbA M 300pPOBbA OKPYXAKOLWMX Atoaer, cobnogeHna HOPM FPaMOTHOrO MNOBeAeHMA B
OKpy’Katolen npupoaHon cpene; MOHMMAHWE HeOobXOAMMOCTM  UCNOb30BAHUA  LOCTUMKEHWUM
COBPEMEHHOM 6MON0rNKN ANA PALMOHANBHOMO NPUPOLONOAb30BAHUA

YMeHue pewaTb 31emeHTapHble 6MOoNorMYyecKkMe 3aAaun, COCTaBAATb CXEMbl MEpPeHoca BELWEeCTB U
SHEeprumn B akocucTemax (Lenu nuTaHms)

YmeHue BbINOMHATL NabopaTopHble W npakTuyeckne paboTbl, cobaogaTb npaBuna npu pabote ¢
y4ebHbIM 1 nabopaTopHbiM 060pyaAOBaHMEM




YMeHMe KPUTUYECKU OLEHMBATb U WMHTEPNPEeTMpoBaTb MHOPMaLUIO BMONOrMYECKOro CoAepraHus,

) BK/IIOYAIOLLYIO MCEeBAOHAYy4YHble 3HaHMA W3 PasIMYHbIX UCTOYHMKOB (CMMW, Hay4dyHO-nonynspHble
MaTepurasnbl); paccMmaTpmBaTb rnobanbHble 3KOOrMYecKne npobaembl cOBpeMEHHOCTH, GOpMUPOBaTbL
MO OTHOLWIEHMIO K HUM COBCTBEHHYIO NO3ULMIO

10 YmeHue co3paBaTb COBCTBEHHble MUCbMEHHbIE W YCTHble coobuieHua, obobuias 6uonornyeckyto

MHd)OpMaLI'MIO M3 HECKOJIbKUX NCTOYHUKOB, TPaMOTHO UCMOJ/1Ib30BaTb NOHATUNHbIM annapart 6uonorum




NMPOBEPAEMBbBIE S/IEMEHTbI COAEPAHUA

10 KN1ACC
Kog, MpoBepAeMbl 31eMeHT coaepKaHna
1 brnonorma Kak Hayka
11 Buonorna — Hayka o XuBoW npupoge. Ponb 6uonornn B GopmMMUPOBAHUM COBPEMEHHOW Hay4YHOW KapTUHbI Mupa.
] Cuctema 6MONOTMYECKUX HayK
12 MeTogbl MO3HaHMA XWMBOW nNpupoabl (HabnoaeHWe, 3KCNEPUMEHT, ONWcaHWe, U3MepeHue, Knaccudukaums,
' MOAEeNnUpoBaHNe, CTaTUCTUYECKas 06paboTKa AaHHbIX)
2 *Ku1Bble CMCTEMbI U UX OpraHM3aums
2.1 Husble cuctembl (buocmnctembl) Kak npegmet nsydeHuns buonorumn. CBoncTea buocmctem n nx pasHoobpasme
55 YpoBHM oOpraHusaumm 6buocuctem: MONEKYNAPHO-TEHETUYECKUIA, KNETOYHbIN, OPraHM3MeHHbIW, NONyAALUOHHO-
' BMO0BOW, 3KOCUCTEMHbIN, BochepHbIn
3 XMMMYECKUIA COCTAB U CTPOEHME KNETKU
31 XMMUYECKUI COCTaB KNETKU. XMMMUYECKME 3/IEMEHTbl: MaKpPO3/IEMEHTbl, MUKPO3ZeMeHTbl. Boga u muHepanbHble
) BelecTBa. PyHKLMM BOAbI U MUHEPANbHbIX BELLECTB B KeTKe. [oaaepkaHne ocmoTnyeckoro banaHca
Benkn. CoctaB M cTpoeHuMe 6enkoB. AMMHOKMCAOTbI — MOHOMepbl 6enkoB. HeslameHMMble M 3aMeHUMble
aMUHOKMCNOTbl. AMWMHOKUCNOTHBIM COCTaB. YPOBHM CTPYKTypbl 6en1KOBOWM MOJeKyAbl (NepBMYHAs, BTOPMYHaA,
3.2 TPETMYHAA N YEeTBEPTUYHAA CTPYKTYPaA). Xummnyeckme ceoictea 6enkos. buonormyeckune GpyHKLMM 6enKoB.
depmeHTbl — BUONOrMyeckne Katanmsatopbl. CTpoeHMe epMeHTa: aKTUBHbIN LLEeHTP, CcybCcTpaTHaA cneumduyHoCTb.
KodepmeHTbl. BUTamMuHbl. OTAMYMA GepMeHTOB OT HEOPraHUYeCKMX KaTaaIn3aTopos
Yrnesoabl: MOHOCaxapuabl (rnoKosa, pubosa u ae3okcmpmnbosa), aucaxapuabl (caxaposa, N1akTo3a) M nosvcaxapuabl
33 (Kpaxman, ranKkoreH, uenntonosa). buonornyeckne GyHKLMM yr1eBonos.
) Nnnnapl: Tpurnnuepuabl, creponabl, dochonnnuabl. MapodmabHo-rmapodobHblie cBOMCTBA. BUonornyeckne dyHKLUM
nmnnaos. CpaBHEHWeE yrieBoaos, 6enKoB U IMNNA0B KaK UCTOYHUKOB SHEPTUN




HyknenHosble Kncnotbl: AHK 1 PHK. Hykneotuapl — MOHOMepPbI HYKAEWHOBbIX KUCNOT. CTpoeHne u ¢yHKkumm OHK.
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CtpoeHue n pyHKkummn PHK. AT®: ctpoeHmne n pyHKummn
3.5 LUnTtonorma — HayKa o Knetke. KnetouyHaa Teopua. Metoabl U3yvyeHMA KNeToK
36 KneTka Kak LenocTHasa »Xueasa cuctema. Oblime Npu3HAKM KNETOK: 3aMKHYTaA Hapy)XHaa membpaHa, monekynbl AHK
' KaK reHeTU4yeCcKMi annapaTt, CMCcTema cMHTe3a 6eska
Tunbl KNETOK: 3yKapnoTUYecKana 1 npokapuoTmyeckas. OcobeHHOCTM CTPOEHUA NPOKAPUOTMYECKOM KNeTKK. KneTouHan
3.7 CTeHKa b6akTtepuit. CTpoeHMe 3yKapuOTMYECKON KNeTKU. OCHOBHble OTINMYUA PACTUTE/IbHOM, KMBOTHOW WU TPUBHOM
KNETKM
MoBEPXHOCTHbIE CTPYKTYPbl KAETOK — KJAETOYHAA CTEHKA, MIMKOKANMKC, MX PyHKUMW. Mnasmatmyeckaa membpaHa, eé
CBOMCTBA M GyHKUMK. LinTonnasma n eé opraHongbl. OgHOMeMbpaHHbIe OpraHoOMAbl KNETKU: SHA0MNNa3MaTUYECKas CeTb
3.8 (9NC), annapat lNonbaxkun, nnsocomobl. NoayaBTOHOMHbIE OPraHOMAbl KNETKU: MUTOXOHAPWUK, Naactuabl. MNpoucxoxaeHne
MWTOXOHAPWIA N NnacTng,. Buabl nnactna. HemembpaHHblie opraHoMAbl KNETKU: PUBOCOMbI, KNETOYHbIN LEHTP, PECHUYKM,
KIYTUKKN. PYHKUMM OPraHOMAOB KNETKU. BKAtoueHus
3.9 AOpo — perynatopHbI LeHTp KneTkn. CTpoeHune agpa: AagepHas 060/04Ka, Kapuonnasma, XPOMATUH, ALPbIWKO.
) Xpomocombl
3.10 TpaHCNoOpT BEW,eCcTB B KNeTKe
4 n3HepeaTeNbHOCTb KNETKN
O6bmeH BewwecTs, UAn meTabonmsm. Accummnauma (NNacTUYecKnin obmeH) u auccummnauma (SHepreTMYeckuin obmeH) —
4.1 ABe CTOPOHbl eauHoro npouecca metabonusma. Tunbl obmeHa BewecTs: aBTOTPOOHbIA U reTepoTpodHbIA. Ponb
dbepmeHTOB B 0O6MeHe BeLWECTB M NPeBPALLEHUM SHEPTUUN B KNETKE
doTocuHTEe3. CBeToBaA W TemHoBasA @¢asbl ¢oTocuHTe3a. Peakuum ¢otocuHTe3a. IPPeKTUBHOCTL GOTOCUHTE3A.
4.2 3HayeHne GOTOCUHTE3a A8 KU3HU Ha 3emne. BanaHue ycnosuii cpeapbl Ha GOTOCMHTE3 M cNOCOObI MOBbIWEHMA €ro
' NPOAYKTUBHOCTU Y KYNbTYPHbIX PAaCTEHUN.
XemocuHTe3. XemocuHTesnpytowme 6aktepmm. 3HaueHne XeMOCUHTE3a AN1A }KU3HU Ha 3emne
43 JHepreTUYeCcKnin obmeH B KneTke. PacliensieHne BeWecTB, BblAeNeHNE U aKKYMYIMPOBaAHME SHEPIUM B KETKe. dTanbl

3HepreTnyeckoro obmeHa. FnmMkonus. bpoxkeHne n ero BuAabl. KncnopogHoe OKUCNEHUE, WU KNETOYHOE ApblXaHue.




3¢ PeKTMBHOCTb IHEPreTUYEeCKOro obmeHa

PeaKumm maTpuMyHOro cuHTesa. NeHeTnyeckaa nHdopmauma n AHK. Peannsaums reHeTmyeckon MHGopmaLmm B KieTke.

4.4 FeHeTUYeCKMIA Koa M ero CBOMCTBA. TpPaHCKpPUNUMA — MaTpuuHbii cuHTe3 PHK. TpaHcnsauma — 6uocuHTe3 benka.
KoaupoBaHue ammHoKncnoT. Ponb pubocom B buocmHTese benka
HeknetouHble dopMbl KU3HU — BUPYCbI. NicTopus oTKpbiTMA Bupycos ([.U. MBaHoBCKMIA). OCOBEHHOCTM CTPOEHUA U
45 XKU3HeAeATeNbHOCTU BUpPYcOoB. bakTepunodarn. bonesHn pacTteHuit, XKMBOTHbIX U YeNOBEKA, Bbi3blBaeMble BUPYCAMMU.
' Bupyc vmmyHopedumumuta denoseka (BUY) — Bosbyautens CMUOa. MpodunakTMka pacnpocTpaHEeHUs BUPYCHbIX
3aboneBaHuni
5 PasmHoXeHne u nHamBuayanbHOe pa3sBuUTMe OPraHM3MoB
KNeTtouHbin UMKA, AN KU3HEHHbIA UUKA KneTkn. UHTepdasa n muto3. [pouecchl, npoTekawline B MHTepdase.
Pennvkauma — peakuua maTpuyHoro cuHtesa [OHK. CTpoeHMe XpomMocomM. XPOMOCOMHbIA Habop — KapuoTun.
51 OnnnonaHbln U raniongHbIA XPOMOCOMHble Habopbl. XpomaTtuabl. LiMTonorMyecknme OCHOBbI PA3MHOMKEHMA W
' WHANBMAYANIbHOIO PA3BUTUA OPraHNU3MOB.
[eneHne knetkm — mutos. Ctagum muTosa. Mpoueccbl, NPOUCXoAALLME Ha Pa3HbIX CTaauAX MUTO3a. Buonorunyeckmi
CMbIC/ MUTO3a
dopmbl pasmHOXKeHuAa opraHusmos: b6ecnonoe u nonosoe. Buabl 6ecnonoro pasmMHOMKEHWA: AeNneHue HagBoe,
5.2 NMOYKOBAHME OAHO- M MHOTFOKJETOYHbIX, CMopoobpas3oBaHWe, BereTaTMBHOE pPasMHOXKeHWe. MWCcKyccTBeHHoe
KNOHMPOBAHWE OPraHM3MOB, ero 3Ha4yeHue 4NA cenexkumm
Monosoe pa3mMHOXKeHMe, ero oTanuma ot becnosoro.
5.3 Meinos. Cragmm melosa. [lpoueccbl, npoucxoaswmMe Ha cTagumsax menosa. [loBegeHMe XpOMOCOM B Menose.
KpoccmHroeep. bruosornyecknii cMmbicn 1 3HaYeHMe meiiosa
lameToreHes — npouecc 06pa3oBaHMA MONOBbIX KAETOK Y XMBOTHbIX. [M0/0BbIe Kenesbl: CEMEHHUKM U ANYHUKW.
5.4 O6pasoBaHWe M pas3BUTME MONOBbIX KNETOK — rameTt (cnepmato3oma, AWLEKNEeTKa) — cnepmatoreHes UM ooreHes.
Ocob6eHHOCTM CTPOEHMA ANLEKNETOK M cnepmaTo3ongos. OnnogotesopeHue. MNapteHoreHes
cc NHamBmuayanbHoe passuTue (OHToreHes). IMbpuoOHanbHoe pasBuTMe (ambpuoreHes). ITanbl 3MBPUOHANBHOrO

Pa3BUTUA Yy NMO3BOHOYHbIX KMBOTHbIX: APO6AEHWE, racTpynauma, opraHoreHes. MoctambpuoHanbHoe pa3BuTHe. Tunbl




NOCTIMOPMOHANIBHOTO Pa3BUTUA: NPAMOE, Henpsamoe (NMYMHOYHOE). BamsHme cpedbl Ha pasBUMTUE OPraHWU3MOB;
daKTopbl, CNOCOOHbIE BbI3bIBATb BPOXKAEHHbIE YPOACTBA.
PocT 1 pa3BuTMe pacTeHnin. OHTOreHes LUBETKOBOMO PacTEHUSA: CTPOEHME CEMEHM, CTaAun Pa3BUTUSA

HacnencTBeHHOCTb M USMEHUYMBOCTb OopraHn3mos

6.1

MpeameT U 3a4a4n reHeTUKU. UCTopuA pasBUTMA FeHETUKU. BKNag POCCUMCKMX M 3apybeXKHbIX YY4EHbIX B pa3BUTME
reHeTuKn. MeTtoabl reHeTUKn (rMbpuaonorMyecknni, LUMTOreHEeTUYECKUM, MONEKYNAPHO-reHeTudeckmin). OCHOBHble
reHeTU4yeckmne NoHATMA. FleHeTUYeCKasa CMMBOJIMKA, UCNOJIb3yeMan B CXeMax CKpeLLMBaHUM

6.2

3aKOHOMepHOCTM HacnengosaHmA Npu3HakoB, YCTAHOBJ/IEHHbIE . MeHgenem. MOHOFM6pVI,CI,HO€ CKpeuwunBaHue. 3aKoH
e,CI,MHOO6pa3Mﬂ I'M6pM,CI,OB nepBoro NOKoNeHUA. I'Ipanmo AOMUHNPOBAHUA. 3aKoH pacwenneHna npn3HaKkos. fvnoTesa
YMUCTOTbI ramerT. lNonHoe n HenonHoe AOMUHNPOBAHME.

,ﬂ,MFM6pM,ﬂ|HOG CKpewwunsaHue. 3aKOH He3aBMCUMOro HacnegoBaHUA NPU3HAKOB. LUnToreHeTMYeCKMe OCHOBDbI
AMI’M6pM,CI|HOI'O CKpeuwnBaHuUA. AHanmsmpyrou.l,ee CKpeuwinBaHue. Ucnonb3osaHue daHannsnpyrouwero ckpewmnsaHmna ona
onpegeneHnAa reHotnna ocobu

6.3

CuenneHHoe HacnepgosaHue NMPU3HAKOB. Pabota T. MopraHa no cuenseHHOMY HacnenoBaHUKO reHoB. HapyweHue
cuenneHmAa reHoB B pe3y/ibTaTe KPOCCUHIosepa. XpOMOCOMHaﬂ TeopuA HacneacTBeHHOCTU. [eHeTUYeCcKne KapThbl.
[eHeTMKa nona. XpOMOCOMHoe onpegeneHne nona. AyTOCOMbI M NONOBble XPOMOCOMbI. [OMOrameTHble WU
reTeporameTHble opraHu3mbl. HacnegoBaHme NPU3HAKOB, CUEMNJ/IEHHbIX C NOJIOM

6.4

M3meHUMBOCTb. BuAabl M3MEHYMBOCTU: HEHAc/NeACTBEHHadA W Hac/ieAcTBeHHasA. Ponb cpeabl B HeHac/leACcTBEHHOWM
N3MEHUYMBOCTU. XapaKTEPUCTUKA MOANPUKALMOHHON U3MEHYMBOCTU. BapmauUoOHHbIM pAa M BapuaUMOHHaA KpuBas.
Hopma peakumu npusHaka. KonnyecTBeHHble W KayecTBEHHble MNPU3HAaKM M UX Hopma peakuun. CoicTBa
MOANPUKALMOHHON U3MEHYNBOCTH

6.5

HacnepctBeHHas, nam reHOTUNUYECKas, M3MeHUnBoCTb. KombuHaTMBHAA n3meHUYnBoCTb. Melio3 n nonoBon npouecc —
OCHOBa KOMOWHATUBHOM W3MeEH4YMBOCTM. MyTaumoHHaa u3meHumBocTb. Knaccudbukauma myTaumii: reHHble
XPOMOCOMHbIE, TEHOMHbIEe. YacToTa U NPUYUHbI MyTaumin. MyTtareHHble GaKTopbl. 3aKOH FOMOJIOTMYECKMX PALOB B
HacneacTBeHHOW uameH4msocTn H.N. BasunoBa

6.6

leHeTnKa yenoseka. Kapnotun yenoseka. OCHOBHble MeToAbl FreHeTUKM YenoBeKa: FeHeaﬂOFMHeCKMVI, 6I'IVI3HeLl,OBbIl7l,
LI,I/ITOI'eHeTW-IeCKMﬁ, 6MOXMMM‘-I€CKMI\/1, MOﬂeKyl'IﬂpHO-I’EHeTVI‘-IeCKVIIZ. COBpeMeHHOG onpegeneHue reHotTuna:




NO/IHOreEHOMHOE CeKBEHWPOBAHWE, FEHOTMNMPOBAaHWE, B TOM 4ucne ¢ nomouwbto [MLP-aHanusa. HacneacrBeHHble
3a60/1eBaHUA YenoBeKa: reHHble 601e3HM, 60Ne3HM C HacneACTBEHHOM NPeapacrnooXEHHOCTbH, XPOMOCOMHble
6onesHn. ComaTMyeckue U reHepaTMBHble MyTauuu. [MpuHUMNBLI 340POBOr0 06pasa  KU3HW, ANArHOCTUKW,
NPOGUNAKTUKM U JIeYEHUss TEeHETUYECKUX 6bonesHen. MeauKo-TEHETUYECKOE KOHCY/IbTUPOBaHME. 3HayeHue
MeAMNLMHCKOM reHEeTUKUN B NPeAoTBPaLLEHUN U NeYEHUM TeHETUYECKUX 3ab0N1eBaHMIn YeoBeKa

CeneKkuua opraHmamoB. OcHOBbI BMOTEXHOOTMN

7.1

CeneKkuma Kak HayKa W npouecc. 3apoXKAeHune cenekuum mn gomectukauyma. YueHue H.U. BaBunosa o ueHTpax
NPOUCXOXKAEHUA U MHOroobpasua KyabTypPHbIX pPacTeHUi. LLeHTpbl NPOUCXOXKAEHUS AOMaLIHUX KUBOTHbIX. CopT,
nopoaa, Wramm

7.2

CoBpemeHHble MeToAbl ceniekumn. MaccoBbli U MHAMBUAYAbHbIA OTOOPbI B CENEKLMMU PACTEHUI U KUBOTHbIX. OUeHKa
3KCTepbepa. baM3KopoacTBEHHOE CKpewmBaHMe — MUHBPUAMHT. Yuctaa AnHMA. CKpelmBaHMe YUCTbIX JIUHUNA.
FeTepo3unc, uam rmbpuaHaa cuna. HepoacTBeHHoe cKpeluBaHWe — ayTopuauHr. OTaanéHHaa rmbpuamsauma n eé
ycnexu. WMCKyCCTBEHHbIM MyTareHes W nosiyYyeHne noannaouaoB. [OCTUXKEHUA CEeNeKUuMM PACTEHUI, KMBOTHbLIX M
MWKPOOPraHM3MoB

7.3

BuoTexHo/IOrMA KaK oOTpac/ib MNPOM3BOACTBA. [eHHaA WHXeHepua. ITanbl Cco34aHUsA PeKombuHaHTHoi [AHK un
TPAHCreHHbIX oOpraHmM3moB. KneToyHaa wWHXeHepuA. KneTouHble KynbTypbl. MUKPOKAOHANBbHOE pPa3MHOMKeHue
pacTeHuit. KnoHMpoBaHWe BbICOKOMPOAYKTUBHbBIX CE/bCKOXO3AMCTBEHHbIX OPraHM3MOB. JKOMIOTMYECKME U ITUYECKMEe
npobnembl. TMO — reHeTU4YeCcKkM MoANPULMPOBAHHbBIE OPraHU3MblI

11 KNACC

Kopg,

MpoBepsaeMmblii 31eMeHT coaepKaHua

DBO/IOLUMOHHaA buonoruns

11

IBO/IIOLMOHHAA TeopuA U eé mecTo B bBuonoruu.

CBuaeTenbcTBa 3BoAOUMKU. MManeoHTONOrMYECcKne: NoCNeAoBaTeNbHOCTb MOABAEHUS BUAOB B MaNE€OHTO/IOMMYECKON
netonucu, nepexogHble popmbl. Buoreorpaduueckme: cxoacTso U pasnnuve dayH U Gaop MATEPUKOB U OCTPOBOB.
IMbpuronornyeckmne: cxoacTsa nU pasnnunsa sMO6PUOHOB PasHbIX BUAOB NO3BOHOYHbIX. CpaBHUTE/NIbHO-aHAaTOMMUYECKME:




FOMOJIOTNYHbIE, aHa/NI0rnM4yHble, pPyAMMEHTAPHbIE OpPraHbl, aTaBU3MbI. MOI’IEKyl'IFIpHO-6VIOXVIMVI‘-IECKVIEZ cxXoacTtso
MeXaHN3MOB HacneaCTBEHHOCTU N OCHOBHbIX meTabonyecknx FIYTel‘/'I Y BCeEX OpPraHM3mMoB

1.2

JBoNtOUMOHHas Teopua Y. [lapsuHa. MpeanocblikKv BOSHUKHOBEHMA AAaPBUHM3MA. [BUNKYLLME CUbI IBONOLUN BUAOB
no [apsuHy (M36bITOYHOE PasMHOXKEHME NPU OFPAHUYEHHOCTU PECYpPCoB, HeonpeaenéHHasa U3MeHYMBOCTb, bopbba 3a
CYL,EeCcTBOBaHMeE, eCTECTBEHHbIN 0TOOP)

1.3

CuHTeTMYecKas Teopua asotoumnm (CT3) M OCHOBHbIE e€ nonoxKeHua. Mukpossosntouma. Nonyasumna Kak eanHMUa BMaa
W 3BOJIIOLLUM

1.4

Asuxkylwme cunbl (bakTopbl) aBonoLMM BUAOB B Npupoae. MyTauMOHHbIM Npouecc U KOMBUMHATMBHAA U3MEHYMBOCTD.
MonynaunoHHble BOAHbI M apeid reHoB. M3onauma n murpaums. EctecTBeHHbIt oT6op — HanpasasowWMn GakTop
agonoummn. Popmbl ectecTBeHHOro oTbopa.

MprcnocobaeHHOCTb OPraHM3MOB KaK pe3yabTaT 3Bosounn. Mpumepbl NnpucnocobaeHnin y opraHmamos. Apomopdosbl
n nanoagantaymu.

Bug v BupgoobpasosaHue. Kputepun suga. OcHoBHble popmbl BUAOOOPa3oBaHMA: reorpadpryeckoe, 3KoNormyeckoe

1.5

Makpossontoumnsa. Popmbl 3BoNOUNN: GUNETUYECKAS, ANBEPreHTHasA, KOHBEPreHTHas, napaanenbHan. HeobpaTMmocTtb
3BOIOLMN

Bo3HMKHOBEHME 1 Pa3BUTNE XKU3HUN Ha 3emne

2.1

[loHay4YHble NpeaCcTaBAEeHUA O 3aPOKAEHUN KU3HWU. HayuyHble rMnoTe3bl BOSHUKHOBEHMUA }KU3HKU Ha 3emne: abuoreHes u
naHcnepmuaA. XMMMUYecKaa 3BOMIOUMA. JKCNepMMeHTalbHOe MNOATBEPKAEHWE XMMMUYECKOW 3BOAOLMWU. HayanbHble
aTanbl buonormnyeckon asonoumn. Ff'mnotesa PHK-mupa. MepBble KNETKM U MX 3BoAOUMA. POPMUPOBAHME OCHOBHbIX
rpynn *KMBbIX OPraHM3MoOB

2.2

Pa3BuTue *M3HM Ha 3emsie No 3pam M nepuodam. Katapxein. Apxelickaa 1 npoTepo3oicKas spbl. MNaneosoiickana spa m
eé nepuoabl: KEMBOPUINCKUIA, OPAOBUKCKUN, CUNYPUNCKUN, NEBOHCKUM, KAMEHHOYIONbHbIN, NepMckuii. Me3o3oicKas
3pa n eé nepnoabl: TPMACOBbIN, OPCKUIM, MENOBON.

KaHo30M1CKasa 3pa M eé nepuoapl: NaJieoreHoBblA, HEOreHOBbIN, aHTPOMOreHOBbIN. XapaKTepuUCcTMKa Kaumarta wm
reonornyecknx npoueccos. OCHOBHbIe 3Tanbl 3BO/IOLMN PACTUTENIBHOTO U }XUBOTHOTO MUpPa. Apomopdo3bl Y pacTeHNM




M }XUBOTHbIX. [loABneHuUe, pacuBeT U BbIMUPaHWE rpynn XMUBbIX OPraHM3mMoB

2.3 CucTeMa opraHMYecKoro Mmpa Kak oTparkeHue 3sostounn. OCHOBHbIE CUCTEMATUYECKME TPYNNbl OPraHM3mMoB
3BoOUMA YenoBeKa. AHTPOMNONOrNA KaK HayKa. Pa3BuTMe NpeacTaBNeHUM O MPOUCXOXKAEHUM YenoBeKa. Metoapl
» n3y4yeHma aHTponoreHesa. CXxo4CTBA M PA3INYMA YENOBEKA U KMBOTHbIX. CUCTEMATMYECKOE NONOXKEHME YeN0BEKa.
' Aukylwme cunbl (GakTopbl) aHTponoreHesa. HacneacTBeHHaa M3MEHYMBOCTb U €CTECTBEHHbIM 0T6Op. O6LLEeCTBEHHbIN
0bpa3s XKM3HU, U3rOTOBIEHUE OPYAMN TPYAA, MbILLIEHUE, PEYb
OCHOBHble CTaguMM W BETBM 3BOMIOLMM YEeNOBEKA: aBCTPANONUTEKU, YenoBek ymenbin, YenoBek NpsAMOXo[ALIMMA,
2.5 YenoBek HeaHAEepPTa/NbCKUIN, YenoBeK pasymHbin. HaxoAKM MCKONAaeMbIX OCTAHKOB, BPEMA CyLLECTBOBaHMWA, 061acTb
pacnpocTpaHeHUsa, 06bEM roNI0BHOroO Mo3ra, 06pas KU3HK, opyans
Yenoseuveckne pacbl. OcHoBHble 6onblumMe pacbl: eBponeovAaHasa (eBpaswuiickan), Herpo-aBCcTPasonAHanA
2.6 (okBaTOpManbHas), MoOHrosonagHana (asMaTcko-amepuKaHckan). YepTbl NPUCNOCOBNEHHOCTM  npeacTaBUTesNein
Yye/IoBEYECKMX Pac K YCI0BMAM CyLLEeCcTBOBaHMA. EAMHCTBO YenoBeyeckmx pac. Kputuka pacmsma
3 OpraHusmbl 1 OKpyKatoLwana cpeaa
31 JKoNnorMA KaK Hayka. 3afauM M pasgenbl sKonormn. MeToabl 3KONOTMYECKMX WCCiefoBaHUA. IJKoorMyeckoe
' MnpoBo33peHune. Cpeabl 06UTaHMA OPraHNM3MOB: BOAHAA, HA3EMHO-BO3AYLLHAsA, MOYBEHHAA, BHYTPUOPraHU3MEHHasA
3.2 dkonornyeckne daktopbl. KnaccudpuKkaums skonormyecknx Gpaktopos: abmoTnyeckne, BUOTUYECKNE N aHTPOMOrEHHbIE.
' [encTene akonornyecknx GakTopos Ha OpraHM3mbl
33 Abunotnyeckne dakTopbl: CBET, TEMMEpPaATypa, BAaXKHOCTb. PoTonepunoamnsm. MNMpncnocobseHma opraHM3mMoB K AeCcTBUIO
' abunoTtmueckmx GpakTopoBs. bronornyeckne puTmbl
BuoTtnueckme daktopbl. Bugbl GMOTUUECKMX B3aUMOAENCTBUIN: KOHKYPEHUMA, XULLHUYECTBO, Napa3nuTU3m, MyTyain3m,
34 KOMMeHCann3m  (HaxnebHW4ecTBO, KBAPTUPAHTCTBO), aMEHCA/NIM3M, HeWTpanusm. 3HadyeHne BUOTMYECKMX
B3aMMOLENCTBUIM ANA CYLL,EeCTBOBAHMA OPraHM3MOB B NPUPOAHbIX coobLLecTBax
35 JKONOrMYeCKMe XapaKTePUCTUKM nonynsaumMm. OCHOBHble MOKasaTenu nonyaauuu: YUCNEHHOCTb, MIOTHOCTD,

POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTPaLMA. JMHAMMUKA YUCNEHHOCTU NONYNALUN U €€ perynaumna




CoobLuecTsa 1 3K0/1I0rMYecKkme CUCTEMbI

4.1

CoobuecTBo opraHn3amos — 6uoLeHo3. CTpyKTypbl bMOLEHO3a: BUA0BAA, MPOCTPAHCTBEHHAA, Tpoduyeckas (Nuwesas).
Buabl-40MMHaHTbI. CBA3K B BUOLEHO3e

4.2

JKonormyeckme cuctembl (akocuctembl). MNMoHATUE 06 aKocucTeme U BuoreoueHose. OYHKLMOHANbHbIE KOMMOHEHTbI
3KOCUCTEMbBI: MPOAYLEHTbI, KOHCYMEHTbI, peayueHTbl. KpyroBopoT BewecTB M MOTOK 3HEPrMM B 3SKOCUCTEME.
Tpoduueckue (NuwLeBble) ypOBHM 3KOCUCTEMBI. MnweBble Lenn n cetu. OCHOBHbIE NOKa3aTeIn 3KocucTeMbl: Bomacca,
npoAayKuma. IKoNOrMyeckne nupamuabl: NPOAYKLMMU, YUCAEHHOCTU, Bomacchbl. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTb,
camoperynaums, passuTtune. Cykueccms

4.3

MpUpPOAHbIe 3KOCMCTEMbI. IKOCUCTEMBI 03EP U PeK. IKOCMCTEMA XBOMHOTO MW LLMPOKONUCTBEHHOTO Neca.
AHTpOMoreHHble 3KOCUCTEMBbI. ArpoakocucTembl. YpbHoaKkocucTembl. Buosorvyeckoe M X038MCTBEHHOE 3HayeHue
arpoakocucTem u ypboskocuctem.

BruopasHoobpasue Kak pakTop yCTOMUMBOCTM 3KocUcTeM. CoxpaHeHne Bonormieckoro pasHoobpasus Ha 3emne

4.4

YyeHune B.U. BepHaackoro o 6uocdepe. MpaHULpl, COCTaB M CTPYKTYpa buocdepbl. KuBoe BewecTso U ero GyHKLUK.
OcobeHHOCTM Buocdepbl Kak rnobanbHON sKocucTeMbl. [JMHamMuyeckoe paBHOBecue M obpaTHas cBA3b B buocdepe.
KpyroBopoTbl BelwecTs U OGUOreoxMMuYeckue LUUKAblI 3/71eMeHTOB (yrnepoaa, as3oTa). 30HasbHOCTb 6uocdepbl.
OcHoBHble 6BUOMbI CyLIn

4.5

Yenoseuectso B buocdepe 3emnn. AHTpONOreHHble M3MeHeHMA B Buochepe. NobanbHbie 3KoNornMyeckme npobiemsl.
OcHOBa paUMOHaNbHOIO YNpaBAeHUsA NPUPOAHBIMU PECYPCAMM U UX UCNONb30BaHMeE. [LoCTUXeHNA BUONOTMKN 1 OXpaHa
npupoabl




YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO NMPOLECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUAJIbI ANA YHEHUKA

e buonoruna. buonormnyeckune cuctemol u npoueccol; 10 Knacc. MaceyHuk B.B.,
KameHckuit A.A., Pybuos A.M. n ap. /Mog pea. MaceuyHnka B.B.

e Buonorua. O6wasn 6uonorma. 10— 11 Knaccel : yueb, ana obweobpasosar.
yypexaeHui : 6asosbiin yposeHs / [[. K. benses, M. M. bopoauH, H. H.
BopoHuoB u ap.]; noa pea. A. K. Bensesa, . M. AbiMmwinua; Poc. akaa,. Hayk,
Poc. akaa. obpasoBaHus, usa-so «lMpocseweHne». — 11-e usg. — M. :
MpoceeweHmne, 2012 — 304 c.

METOAUYECKUE MATEPUAJIbI ANA YYUTENA
YMK: brnonorusa. 10 knacc. MaceyHuk B.B. n gp. YrnybnéHHbI ypoBeHb. JIMHUA }KU3HU

LUPPOBbLIE OBPA30OBATEJ/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

https://studarium.ru/
https://www.yaklass.ru/p/biologia/11-klass
https://www.bio-faq.ru
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