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NMOACHUTEJIbHAA 3AMNMUNCKA

Mpn paspaboTke nporpammbl Mo 6GuonorMm TeopeTUYecKyld OCHOBY Ans
onpefeneHvs MOAXoO0B K (OPMUPOBaHUIO cofepXaHus yyebHoro npeameta
«Buonorna»  coctaBunu:  KoHuentyanbHble  nonoxeHna  ®roC  COO o
B3anMOOOYCNOBNEHHOCTN Lenen, CoaepKaHus, pesynbtatoB obyyeHus n TpeboBaHnin K
YPOBHIO MOArOTOBKU BbINMYCKHUKOB, MNONOXeHMs 06 obwmx uensx v npuHUmMnax,
XapaKTepu3yLmMx COBPEMEHHOE COCTOSIHME CUCTEMbI CpeaHero obuero obpasoBaHus
B Poccunckon ®egepauunn, a Takke nonoxeHnsa o cneumduke buonornm, e€ saHadeHum
B MO3HaHUM >XMBOW npupoabl WM obecnedyeHun CyLeCcTBOBAHUS YenoBEeYEeCKOro
obwecTtBa. CornacHO Ha3BaHHbIM MOMIOXEHUAM, oOnpeaeneHbl OCHOBHbIE (PYHKLMU
nporpammbl No 6uonornn n eé cTpykTypa.

Mporpamma no Guonornn JaéTt npencraBneHne o uensx, o6 obwien ctpaternm
oby4yeHnsa, BocnUTaHUA N pasBUTUS ODy4aloWMXCA cpencTBamMu yyebHOro npegmeta
«Bbuonorna», onpepensetr obsasatenbHoe nNpegMeTHOE CoAepXaHue, ero CTPYKTypy,
pacnpegerneHve no pasgenam UM Temam, pekoMeHOyeMmyr nocnegoBaTesibHOCTb
n3yvyeHmst y4ebHoro martepmana C YY4ETOM MEXNPEOMETHbIX WM BHYTPUNPEOMETHbIX
cBA3en, Jormkn  obpasoBaTenibHOro  npouecca, BO3pPacTHbIX  OCOBEHHOCTeW
obyyarowmxca.

B nporpamme no 6uonornn Takke ydntbiBaloTCA TpeboBaHMA K NnaHMpyembiM
NINYHOCTHBLIM, MeTanpegMeTHbIM W NpeaAMeTHbIM  pesynbTataM  obyyeHus B
(POPMMPOBAHNN OCHOBHbIX BWOOB Y4ebHO-MO3HaBaTeNbHOM AeATerbHOCTU/YY4ebHbIX
AencTeuimn obyyaroLmnxcs No OCBOEHUIO CoaepKaHus Bronorndeckoro obpasoBaHus.

B nporpamme no 6uonormn (10-11 knaccel, 6a30Bbii YPOBEHb) peann3oBaH
NPMHUMN NPEeeMCTBEHHOCTM B M3y4yeHun Ouonorun, Onarogapss 4Yemy B Hen
npocMaTpuBaeTCA  HanMpaBfeHHOCTb Ha  pasBUTME  3HAHUKW, CBSA3aAHHbIX C
(POpMMpPOBAHNEM ECTECTBEHHO-HAY4YHOr0 MUWPOBO33PEHMUS, LEHHOCTHbIX OpUEHTaLUN
NIMYHOCTU, SKOJTOMMYECKOrO MbILUSIEHNS, NPeAcTaBNeHNn 0 300POBOM 00Opase XU3HWU U
GepexHbIM OTHOLUEHMEM K OKpyXatollen npupoaHon cpege. lMoatomy Hapsgy c
n3yvyeHmem obLuebnonornyecknx Teopun, a Takke 3HaHUM O CTPOEHUN XMBbIX CUCTEM
Pa3HOro paHra un CyLHOCTM OCHOBHbIX MPOTEKAILWMX B HUX NPOLIECCOB B NporpammMe no
Buonorun ygeneHo BHUMaHWE UCNOMb30BaHUIO MOMYYEHHbIX 3HAHWW B NOBCEOHEBHOW
XU3HW  ONs peweHna npuknagHblX 3agad, B TOM  yucne: npodunakTuku
HacrneacTBeHHbIX 3aboneBaHui YyernoBeka, MeaKO-reHETUYECKOro KOHCYNbTUPOBaHWS,
000OCHOBaHMA 3KONOMMYECKN LienecoodbpasHoro NoBeAeHWsi B OKpYXKatoLen npupoaHom
cpede, aHanusa BIUSAHUS XO3AWCTBEHHOW [OEATENbHOCTU 4erioBeka Ha COCTOsiHWE
NPUPOAHBIX W WUCKYCCTBEHHbIX 3KOCUCTEM. YCUNEHWEe BHMMaHWUS K MpPUKNagHon
HanpaBneHHOCTM y4yebHoro npegmeTta «buonornsi» nNpoaMKTOBaHO HEOOXOOUMOCTbLHO
obecneyeHnss ycroBuU AN peLlleHns OOHOW W3 aKTyalbHbIX 3aday  LIKOSbHOro
Guonornyeckoro  obpasoBaHudA, KOTOopad  npegnonaraetr  opmupoBaHue Y
obyyamomxcsa  cnocobHoCTM  aganTupoBaTbCA K U3MEHEHWSM  OUHAMUYHO
pa3BMBalOLLErOCA COBPEMEHHOIO MUpa.

Buonorns Ha ypoBHe cpeaHero obuiero obpasoBaHMs 3aHMMaeT BaXXHOE MECTO.
OHa obGecneumBaeT ¢OpMUpOBaHME Yy OOy4yalOWMXCA NpPeacTaBleHnn O HaydHoWm
KapTMHE Mupa, paclumpsieT n o6o6LWwaeT 3HaHUSA O XUBOW Npupoae, €€ oTNNYNTENbHbIX
npu3Hakax — YpOBHEBOW OpraHu3auun v 3BOSIIOLMMK, CO30AET YCrNOBMSA ANSA: NO3HAHUSA
3aKOHOB >XMBOW NpupoAabl, hopMUpoBaHNS (PYHKLNOHANbHOW rPaMOTHOCTU, HaBbIKOB
3gopoBoro n 6esonacHoro obpasa KU3HWU, SKOMOrMYECKOro MblLUIEHUS, LEeHHOCTHOMO
OTHOLLIEHUSI K )KMBOW NPUPOAE M YETTOBEKY.

Bonblwoe 3HayeHne BMoNoOrMs MMeeT Takke ANS peLleHUs BocnuTaTeNbHbIX U
pasBMBalOLNX 3agad cpegHero obuiero obpasoBaHus, coumanusaumm obyyaroLmnxcs.
N3yyeHne Guonormm obecneumBaeT ycrnoBus And popMUPOBaHUS MHTENNEKTYyanbHbIX,



KOMMYHUKALUMOHHBbIX M MH(OPMAUMOHHBIX  HAaBbIKOB, 3CTETUYECKON  KymnbTypbl,
cnocobCcTByeT MHTerpaumMm OMOMOrMyeckux 3HaHWM C NpeacTaBnNeHuAMU u3 Opyrux
y4yebHbIX npegMeToB, B 4acCTHOCTM, U3UKW, XuMuM U reorpaduun. HasBaHHble
NONoXeHna o npegHasHavyeHun yvyebHoro npeameTa «buonorms» coctaBunnm OCHOBY
ANna onpegeneHnss NOAXOAOB K OTOOpPY M CTPYKTYPUPOBAHUIO €ro CcoaepXKaHus,
npeacTaBneHHoOro B nporpammMe rno émuonoruu.

OTtbop copepxaHua ydyebHoro npeameTa «buonorvsa» Ha 6a3oBOM YpOBHe
OCYLLECTBMNEH C NO3MUMIA KyrnbTypocoobpasHoro noaxoaa, B COOTBETCTBUM C KOTOPbIM
obyuvaroLmecs OOMKHbl OCBOUTb 3HAHMA U YMEHMUS, 3HavyMMble Ans OPMUPOBaHUSA
obLwen KynbTypbl, onpegensiowmne ageksaTtHoe NoBefeHue YeroBeka B OKpyXatoLen
npupoaHon cpene, BOCTpeboBaHHblE B MOBCEAHEBHOW >KU3HW W NpaKTU4EeCKOn
pesatenbHoctu. Ocoboe MecTo B 3TOW CUCTEME 3HaHWM 3aHMMaloT  3NEeMEHThI
copgepXaHusi, KoTopble cryXaT OCHOBOM Ansd ¢OpMUpPOBaHUS NpeacTaBNeHnn o
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MMUpa U LEHHOCTHbIX OpUEHTauUsX
NINYHOCTU, CNOCOBCTBYHOLMNX r'yMaHu3aumnmn buonormyeckoro obpasoBaHums.

CTpykTypmpoBaHue cogepxaHms yuebHoro matepuana B nporpamme no 6uonornm
OCYLLECTBNEHO C YYETOM MNPUOPUTETHOrO 3HAYEHUS 3HAHUN OO0 OTNMYUTENbHbIX
0COBEHHOCTAX XMBOW Npupoabl, O €€ YPOBHEBOW oOpraHu3aumm u aponwoumn. B
COOTBETCTBUM C 3TUM B CTPYKType YyyebHoro npegmeta «buonorua» BblaeneHbl
crnepywwme copepxaTenbHble NuHMK: «buonornst kak Hayka. MeToabl HayyHOro
nosHaHusay», «Knetka kak Guonoruveckass cucremay, «OpraHnam kak Guonoruveckas
cuctemay», «Cuctema u MHoOroobpasve OpraHMyeckoro mMupar», «OBOMOUUSA XKUBOW
npupoabl», « OKOCUCTEMbI U NPUCYLLME UM 3aKOHOMEPHOCTUY.

Llenb wu3yyeHuss y4yeGHoro npeameta «buonorusi» Ha 6a3oBOM YpOBHE —
oBnageHne oby4aloLMMUCS 3HAHUSMW O CTPYKTYPHO-(PYHKUMOHANbHOW OpraHm3aumm
XMBbIX CUCTEM Pa3HOro paHra u npuobpeTeHne yMeHUn Ucnonb3oBaTb 3TU 3HaHUS NS
rPaMOTHbIX AENCTBUA B OTHOLLEHUN OOBEKTOB XXMBOW NPUPOAbLI U PELLUEHMSA Pa3NNYHbIX
XWM3HEHHbIX Npobnem.

[ocTnxeHne uenun wusdydeHuss ydebHoro npeameta «buonorvs» Ha 6GasoBom
ypOBHe obecrneunBaeTcs peLleHnem cnegyrowmnx 3agay:

0OCBOEHMe oby4arLWmMMNCa CUCTEMbI 3HAHUA O BUONOMMYECKUX TEOPUSX, YYEHUSIX,
3aKOHax, 3aKOHOMEpPHOCTSAX, runoTesax, npasunax, CryXxawmx OCHOBOW Ans
opMMpPOBaHNA NPeacTaBfeHUN O eCTECTBEHHO-Hay4YHOW KapTMHE Mupa, O MeTodax
Hay4YHOro NO3HaHUA, CTPOEHUN, MHOroobpasnmn N 0COBEHHOCTSAX XMBbIX CUCTEM PasHOro
YPOBHSI OpraHu3auuu, BblOAKLWMXCA OTKPbITUSIX U COBPEMEHHbIX WUCCNEeAoBaHUAX B
ovonorum;

dopMMpoBaHMe Yy OOyYarLMXCA MNO3HABaTENbHbIX, WHTENMEKTYyanbHbIX W
TBOPYECKNX CMOCOBHOCTEN B NpoLecce aHanu3a AaHHbIX O NyTAX pas3BuTusa B G1onorum
Hay4HbIX B3rns40B, MO M NOAXOO0B K M3YYEHWUIO XUBbIX CUCTEM pPasHOro YpPOBHS
opraHusauuu;

CTaHoBNeHne y oby4aromxcsa oben KynbTypbl, OYHKLMOHANBHON rPaMOTHOCTH,
pasBuUTME YMEHUN OOBACHATb M OUEHMBATb SIBIIEHUS OKPYXXaOLLEero mupa XMBOK
Npupoabl Ha OCHOBAHUKN 3HAHWI N OMbITa, NONYYEHHbIX MPU U3YyYeHUn Guonoruu;

dopmupoBaHne |y obydalowmxca  YMEHUA  UAMKOCTPUPOBaTb  3HAYEHue
Guonormyecknx 3HaHMM B MpaKTUYECKOW [OeATeNnbHOCTM 4erioBeKka, pasBuTum
COBPEMEHHbIX MEANLIMHCKNX TEXHOSTOMMIN U arpoBbUOTEXHONOINN;

BOCMUTaHWe YOEeXOEHHOCTM B BO3MOXHOCTM MO3HAHMS 4YENOBEKOM KMBOW
npupoabl, HeobxoanMocTn 6epexxHOro OTHOLLEHUS K HEN, COBNIOAEHNSA ATUHECKNX HOPM
npv NpoBeaeHUn BUoNorMYecknx nccnegoBaHni;

OCO3HaHME LEHHOCTU OMOMOrMyecknx 3HaHMM AONS  NOBbILWEHUS  YPOBHSA
9KOSOrMYecKkon KynbTypbl, 45151 POPMUPOBAHMS HAYYHOTO MUPOBO33PEHMS;



NpUMEHeHNe NPUOBPETEHHBIX 3HAHWA N YMEHWA B MNOBCEOHEBHOW >XU3HW AN
OLIeHKM MNOCNeacTBMA CBOEW OEATeNbHOCTM MO OTHOLLUEHWIO K OKpyxawLllen cpefge,
cobcTBeHHOMY 300poBbio, O6GOCHOBaHMEe WU cobnogeHne Mep  NpoUNaKkTUKK
3abonesaHuin.

B cucreme cpegHero obuiero obpasosaHua «brnonorus», nsydaemasa Ha 6azosom
YypOBHe, 4BnseTcsd obs3aTernibHbiM y4ebHbIM MpeaMeToM, BXOOSAWWMM B COCTaB
npeameTHon obnactn « ECTeCTBEHHO-HaYYHbIE NPEeAMETbI».

Ana n3ydeHus Guonormm Ha ©6a30BOM ypoBHE cpefHero obuiero obpasoBaHust
oTBoanTcsa 68 yacos: B 10 knacce — 34 4aca (1 yac B Hegent), B 11 knacce — 34 yaca
(1 yac B Hepgento).

®OPMbI YYETA PABOYEW NPOMrPAMMbI BOCNUTAHUA B PABOYEN
NMPOrPAMME MO BUOJNTOINA

BocnutaTtenbHbI NOTeHUMan ypoka OCyLIeCTBNAEeTCA B creaylolmnx dopmax:
nobyxaeHne oby4varoLmxca cobnogatb Ha ypoke obLENPUHATLIE HOPMbI NOBEOEHUS,
npaBuna obLeHns co cTapwmmn (negarormdyeckumm paboTHMKaMmM) U CBEPCTHUKaMM
(obyvatowmmmcs),  NpUHUMNBLI  y4eOHOM  OUCUMNNWMHBI WU camMoOopraHmM3auuu;
npvBneYeHne BHMMaH1sa oby4daromxcs K LEHHOCTHOMY acnekTy udydaemblX Ha ypokax
npegMeToB, SBMEHWMWA, COObLITUA 4Yepel3: OeMOHCTpaumio oby4varolmnmMcs npMMepoB
OTBETCTBEHHOrO, TPaXXOaHCKOro MOBeAEeHUs, MpPOSBMEHNA  4YenoBekonobus u
pobpocepaeyHocTn; obpalleHne BHMMaHUS Ha HPaBCTBEHHbIE aCMEKTbl Hay4HbIX
OTKPbITWUIA, KOTOpble M3Y4alTCs B [aHHbII MOMEHT Ha YPOKe; Ha SpKUX OeATenewn
KynbTypbl, Y4€HbIX, MONIMTUKOB, CBA3AHHbIX C N3y4aeMbiMW B AAHHBbIA MOMEHT TEMaMMW,
Ha TOT BKNag, KOTOPbIA OHM BHECINM B pa3BMTME HaLUen CTpaHbl 1 MMpa, Ha OOCTOMHbIE
nogpaxaHus NPUMepPbl UX XXMU3HWU, HA MOTUBbI UX NMOCTYMNKOB; MCMNOSIb30BaHNE Ha YpOKax
MHopMauuK, 3aTparnBarlollen BaXHble counarnbHble, HPABCTBEHHbIE, 3TUYECKUE
BOMPOCLI; MCMNOSIb30BaHNE BOCNUTATENbHbLIX BO3MOXHOCTEN coaepXxaHnsa y4yebHoro
npeameTa ana popMnpoBaHnst y 00yYaloLWMXCs POCCUNCKMX TPAANLMNOHHBIX OYXOBHO-
HPaBCTBEHHbLIX W COLMOKYNbTYPHbLIX LEHHOCTENM 4epe3 nonbop COOTBETCTBYHLLMX
TEKCTOB [ONsi  YTeHWsl, npobnemHbiXx cuTyaumi ana  obcyxaeHna B Kracce;
MHULMMpPOBaHNE OOCY>XOEHW, BbIiCKa3blBaHWA CBOEro MHEHWA, BbIpabOTKM CBOEro
FINYHOCTHOIO OTHOLLEHMUS K U3y4aeMbiM COObITUAM, NLaM; BKIKOYEHME B YPOK UIPOBbIX
npoueayp, KoTopble NOMOralT nogaepXatb MOTUBaALMIO OByYaroLMXCa K MONyYeHUIo
3HaHWUW, HaNaXMBaHMO NO3UTUBHbBIX MEXITMYHOCTHbLIX OTHOLLEHUI B Knacce, noMorawT
YyCTaHOBIEHMO [o0poxenatenbHon atmocdepbl BO BpeMs ypoKa; MNPUMEHEHME Ha
YPOKEe MHTEPaKTUBHbLIX (POpM paboTbl, CTUMYNMPYIOLLMX NO3HABATENbHYO [l MOTMBALNIO
obyvarowmxcs; npMmeHeHuMe rpynnoBon paboTbl unm paboTbl B napax, KOTopble
CnocobCTBYIOT pPa3BUTMIO HaBbIKOB KOMaHAHOM paboThl M B3aUMOLENCTBUIO C APYrMMU
obyvarowmmmcs; BoliGOp ¥ ucnonb3oBaHWME Ha Yypokax METOAOB, METOAMK,
OKasblBalLWMX BOCNUTATENbHOE BO3AENCTBME HA JNYHOCTb B COOTBETCTBUM C
BOCNUTATENbHLIM MAeanoM, Uenb W 3agadyaMu BOCMUTAHUS;  MHULMUPOBAHME W
noaaepxka mccrnenoBaTenbCKOM AEATENbHOCTU LUKONbHUKOB B )OpMe BKITHOYEHME B
YPOK pasnu4yHbIX UCCeaoBaTENbCKUX 3a4aHUN, YTO AaeT BO3MOXHOCTb 0by4arowmmcs
NpuobpecTn HaBbIKM CaAMOCTOATENIbHOMO pPELLUEHUs TeopeTuMyeckon npobnemsl,
reHepupoBaHUs U 0POPMIEHUS COOCTBEHHbIX MMNOTE3, YBAXUTENbHOIO OTHOLUEHUS K
YYXXMM ngesim, ny6numyHoro BbICTYNNEHUS!, apryMEeHTMPOBaHNSA U OTCTauMBaHUSA CBOEW
TOYKM 3PEHUS;  YCTAHOBMNEHUE YBAXUTENbHbIX, OOBEPUTENbHLIX, HedOopManbHbIX
OTHOLLUEHWUA MeXady y4YuTenem u yvyeHukamu, CO3[daHMe Ha ypoKax 3MOLMOHarbHO-
KOMJPOPTHOM cpeabl.



COOEPXAHUE OBYYEHUA
10 KINNACC

Tema 1. Buonorua kak Hayka.

Buonorns kak Hayka. CBssb ©Omonormm c oOLLECTBEHHLIMWU, TEXHUYECKUMU U
APYrMMWN eCTeCTBEHHbIMU Haykamu, ounocoumen, 3TUKOW, 3CTETUKOM 1 npaBoM. Ponb
6uonormn B (POPMUPOBAHMM COBPEMEHHOW HAY4YHOM KapTuHbl Mupa. Cuctema
Buonormyecknx Hayk.

MeToabl MNO3HaHMA XUBOW nNpupoabl (HabnioaeHwe, 3KCMEPUMEHT, OnucaHue,
n3mepeHune, knaccmdukaumns, MmogenmpoBaHue, ctaTuctTmyeckaa obpaboTka gaHHbIX).

JemoHcTpauuum:

MopTpeTbl: Y. AapsuH, I'. MeHgenb, H. K. Konbuos, k. YoTcoH n ®. Kpuk.

Tabnuupbl n cxembl: «MeToabl NO3HAHUS XKMBOW NPUPOAbLI».

Na6opaTtopHble U NnpakTu4eckmne paboThbl:

MpakTnyeckasa pabota Ne 1. «/cnonb3oBaHue pasnnyHbiX METOA0B NP U3yYeHUU
Bronorn4yeckmx o0 bEKTOBY .

Tema 2. XXuBble cucteMbl 1 UX OpraHu3auus.

Kueble cuctembl (buocuctembl) kKak npeameTr usydeHus oOuonoruun. OTnvyune
XMBbIX CUCTEM OT HEOPraHNYECKOW NPUPOAbLI.

CeownctBa buocuctem M ux pasHoobpasve. YpPOBHU opraHusaumm Guocuctem:
MOSEKYNAPHbIA, KMNETOYHbIN, TKaHEBbIW, OPraHU3MeHHbIN, MNOoNyNALMOHHO-BULOBON,
9KOCUCTEMHbIN (BuoreoueHoTU4eCKNn), BuocepHbIn.

JemoHcTpauuum:

Tabnuupbl n cxembl: « OCHOBHbIE MPU3HAKN XU3HUY», «YPOBHU OpraHn3auumn XMBOW
npupoabI».

O6opynosaHue: mogens monekynel AHK.

Tema 3. XumMnyeckumn coctaB U CTPOEHUE KITETKMN.

XUMUYecKkMn coctaB  KneTkn. XUMUYECKMEe 3IfIEMEHTbl:  MaKpO3SIEMEHTHI,
MUKPO3rieMeHTbl. Boga n MmHepanbHbie BelecTBa.

®dyHKUMM  BOObI U MWHeparnbHbIX BewectB B  knetke. [logaepxaHue
ocmoTumyeckoro 6anaHca.

Benkn. CoctaB u cTpoeHne 6enkoB. AMWHOKUCIIOTbI — MOHOMEpPbI Oenkos.
He3aMeHMMble W 3aMeHUMble aMWHOKUCIIOTbl. AMWHOKUCIIOTHBIA COCTaB. YPOBHU
CTPYKTYpbl 6erkoBon Monekyrnbl (NepBuvYyHasi, BTOPUYHAA, TpeTUYHas U 4YeTBepTUYHas
CTPyKTypa). Xumndeckue ceonctea 6enkoB. bronormyeckme oyHKLnn 6enKoB.

depmeHTbl — Buonorndeckme katanusatopbl. CTpoeHne epMeHTa: aKTUBHbLIN
LeHTp, cybeTpaTtHasa cneumdmyHocTb. KodpepmeHTbl. ButamuHbl. OTnnumna doepmeHToB
OT HEOPraHNYeCKMX KaTann3aTopos.

YrneBoapl: MOHOcaxapuabl (rnwokos3a, pubosa u aesokcupubosa), gucaxapuvabl
(caxaposa, nakto3a) W nonucaxapugbl (Kpaxman, [fMKOreH,  Lennnosa).
Buornorunyeckue yHKUUKM yrneBogos.

Jinnnabl: Tpurnuuepuabl, doconunuasbl, crepouasbl. MaopodunbHo-
rmapodobHble cBorcTBa. buonormyeckue yHkumm nunnaos. CpaBHeEHWE YrneBOAOB,
0OenkoB U NUNUAOB Kak UCTOYHUKOB SHEPTUN.

HykneuHosble kucrnotel: OJHK 1 PHK. HykneoTuabl — MOHOMEPbI HYKIIEMHOBbIX
kncnot. CtpoerHne n dyHkumm OHK. Ctpoenne un dyHkumm PHK. Buabl PHK. ATO®:
CTPOEHME N PYHKLMMW.

LinTonorms — Hayka o knetke. KnetoyHass Teopusi — npumep B3avMOLENCTBUSA
naen n akToB B HAY4YHOM MO3HaHUK. MeToabl U3y4eHUs KIeTKu.



KneTtka Kak uenocTtHas xuBas cuctema. OOwme npusHakuM KreTok: 3aMKHyTas
HapyxHaa membpaHa, monekynbl [HK kak reHeTudeckuin annapaT, cCMCTeMa CUHTE3a
Genka.

Tunbl KNETok: aykapuoTuyeckaa n npokapmotudeckas. OcobeHHOCTU CTpPOEeHUs
npokapuoTudeckon knetkn. KnetoyHas crteHka Gaktepuin. CTpoeHme 3yKapnoTU4eCcKon
KneTkn. OCHOBHbIE OTNIMYUSA PACTUTESNBLHON, XXUBOTHOM N TPUBHON KNETKMN.

[MoBEPXHOCTHbIE CTPYKTYPbl KINETOK — KIeToYHad CTeHKa, [TIMKOKaNuKC, Wux
dyHKkumn. MNnasmaTtuyeckass membpaHa, eé cBoncTBa M yHKUMK. LluTonnasma n eé
opraHonagbl. OpgHomeMbpaHHble opraHomabl kneTtkn: JMC, annapat [onbaxwy,
nn3ocombl.  [lonlyaBTOHOMHbIE — OpraHomMAabl  KNEeTKW:  MUTOXOHAPWUKW, nnacTuabl.
MpouncxoxaeHne MutoxoHapwun n nnactug. Buabl nnactng. Hemem6paHHble opraHomnabl
KNeTkn: puboCOMbl, KNETOYHbIA LEHTP, UEHTPUONU, PECHUYKN, XIYTUKU. PyHKUMN
opraHongoB KneTku. BkroyeHus.

Anpo — perynatopHbii UeHTp kneTtkn. CTpoeHune sagpa: agepHast obonouka,
Kapuonnasma, XpoMaTuH, A4pbILKO. XPOMOCOMbI.

TpaHCcnopT BELLECTB B KNeTkKe.

OemoHcTpauuum:

MopTtpeTbl: A. JleBeHryk, P. I'yk, T. lWWUBanH, M. lUnengeH, P. Bupxos, [)X. YOTCOH,
®. Kpuk, M. Yunkunc, P. ®paHknuH, K. M. Bap.

HAuarpammbl: «PacnpegeneHme XMMUYEeCKUX INIEMEHTOB B HEXMBOW Npupoae,
«PacnpegeneHne xuMn4ecknx afieMeHTOB B XXMBOW NpUpoae».

Tabnuubl 1 cxembl: «llepuognyeckaa Tabnmua XUMUYECKUX INIEMEHTOBY,
«CTpoeHue monekynbl Boabl», «buocnHtes 6ernka», «CTpoeHne Monekynbl Genkay,
«CTtpoeHune pepmeHTar, «HyknenHosble kucnotbl. QHK», « CTpoeHne monekynbl AT®»,
«CTpoeHue aykapuoTudeckom KreTtku», «CTpoeHue XMBOTHOW KneTkuy», «CTpoeHue
pacTuTenbHom KneTtkny», «CTpoeHne npokapuoTudeckon knetkm», «CTpoeHue sagpa
KneTkny», «Yrnesoabl», «Jlnnuabi».

O6opynoBaHne: CBETOBOM MMUKpOCKON, obopyaoBaHue Ans  npoBeaAeHus
HabnOeHUn, UN3MEpPEeHUn,  IKCMEPUMEHTOB, MUKpornpenapaTtbl  pacTUTENbHbIX,
XMBOTHbIX N BakTepmanbHbIX KNETOK.

NabopaTopHble U NpakTuyeckme padoThbl:

JTabopatopHas pabota Ne 1. «M3yyeHnMe KaTanUTUYECKON aKTUBHOCTM
depMeHTOB (Ha NpumMepe amunasbl UNn KaTanasbl)».

JTabopaTopHas pabota Ne 2. «/3yveHne CTpoeHNs KNEeToK pacTEHUN, XXNMBOTHbLIX U
BGakTepui No4 MUKPOCKOMOM Ha roTOBbIX MUKpOMpenapaTax U Nx onucaHue.

Tema 4. XnsHepesaTenbHOCTb KNEeTKMU.

O6meH BellecTB, unn metabonuam. AccuMunaumna (nnacTtnyeckui obmeH) u
ancenmmnauusa - (sHepreTudeckuin obmeH) — OBe CTOPOHbI  €AMHOro  npolecca
mMeTabonmama. Pornb 3aKOHOB COXpaHEHWs BeLeCTB W 3HeprMM B MNOHUMaHWUK
meTabonuama.

Tunbl oBMeHa BellecTB: aBTOTPOMHbLIA U reTepoTPOdHbIN. Ponb hepmeHTOB B
obMeHe BeLecTB U NpeBpaLleHNn IHEPTUN B KNETKE.

doTocuHTes. CeeToBas n TeMHoBas gasbl hoTocmHTesa. Peakumm hoToCUHTESA.
OddeKkTnBHOCTL oTocMHTE3a. 3HauyeHMe OTOCUHTE3a ANnd Xu3HM Ha 3emne.
BrnvsiHne ycnosui cpebl Ha OTOCUHTES N CNOCOObLI NOBbLILLEHUST €ro MPOAYKTUBHOCTH
Y KYNbTYPHbIX pacTEeHUN.

XeMOCUHTEe3. XeMmocuHTesunpylowme 6aktepun. 3HAYeHWe XemMocuHTe3a [Anst
Xn3HW Ha 3emne.

OHepreTuyecknn obmeH B kneTke. PacuwenneHne BeLeCTB, BbleneHne wu
aKKyMynupoBaHMe 3JHeprum B KneTke. JTanbl 3HepreTnyeckoro obmeHa. [Mmukonus.



BpoxeHne wn ero Buabl. KucnopogHoe OKUCREHME, WU KINETOYHOE [blXaHue.
OkncnutenbHoe docdopunmpoBaHmne. ApPekTUBHOCTbL IHEPreTUYECKoro oomeHa.

Peakumn maTtpuyHoro cuHtesa. ['eHeTudeckaa nHgpopmaumna n JHK. Peanusaung
reHeTM4yeckon uHgopmaumm B KneTke. [eHeTudeckMn Ko W ero CBOWCTBA.
TpaHckpunuma — maTpudHbin cuHTed PHK. TpaHcnauua — 6uocuHTes Genka. Jtanbl
TpaHcnsumn. KognposaHne ammHokncnot. Ponb pubocom B GrocuHTese 6ernka.

HeknetouHble OpMbl XU3HM — BUpycbl. VcTtopuss oTkpbiTua supycos (. W.
MBaHoBCKkMIn). OCOBEHHOCTN CTPOEHUSA M XKUIHEHHOIO UMKa BUpYcoB. baktepuodarn.
BonesHn pacTeHnin, XMBOTHbIX W YernoBeka, Bbl3blBaeMble Bupycamu. Bupyc
nMmmyHogeduumnta dYenoseka (BUY) — Bosbyautens ClAda. ObpaTtHasa TpaHcKkpunuus,
peBepTasa u uHTerpasa. [NpodunakTnka pacnpocTpaHeHns BUPYCHbIX 3aboneBaHuni.

JemoHcTpauuum:

MopTtpeTbl: H. K. Konbuos, [. WN. MBaHosckun, K. A. Tummnpsses.

Tabnumubl n  cxembl: «Tunbl nuTaHusay, «Metabonuamy, «MuToxoHOpus,
«OHepreTudeckum oOmMeH», «XnoponnacTt», «®dotocuHTEe3», «CTpoeHne [OHK»,
«CTpoeHue n dyHKUMOHMPOBaHUE reHa», «CuHTe3 6Genkar», «leHeTudeckumn koay,
«Bupycbl», «baktepuogarmn», «CTpoeHMe U Xu3HeHHbIM uukn Bupyca Cll0a,
B6aktepuodparay, «Pennukaunsa OHK».

O6opynoBaHue: Mogenu-annnvkaummn «Yasoenne [OHK wn  TpaHckpunuusy,
«BbunocuHTes 6enka», « CTpoeHue kneTkm», Moaens CTpykTypbl AHK.

Tema 5. PaamHOXeHMe n MHAMBUAyanbHOe pa3BUTUe OPraHU3MoB.

KneToYHbIN LMK, UKW XXU3HEHHbIN LMKN KneTkn. MHTepdasa n mutos. Npouecchl,
npoTekawwune B uHTepdase. Pennukauma — peakums matpuyHoro cuHtesa [OHK.
CTpoeHune XxpoMocoM. XpOMOCOMHbIN Habop — kapuoTun. OunnionaHbin U ranfongHbIn
XPOMOCOMHble Habopbl. Xpomatuabl. LiuTonornyeckne OCHOBbI Pas3MHOXEHUS WU
NHONBMAOYANbHOIO Pa3BUTUS OPraHN3MOB.

Henenne knetkn — mnto3. Ctagnm mutosa. MNMpouecchl, NPONCXOAsLME HA Pa3HbIX
cTaguax Mutosa. buonorn4yecknum cmbicn MMTO3a.

Mporpammupyemasi ruéens KneTkn — anonToas.

®dopMbl  pasMHOXeHUs opraHu3amoB: Gecronoe wm nonosoe. Buabl 6ecnonoro
Pa3MHOXEHUNA: [eneHMe HagBoe, MOYKOBAHME  OAHO- UM MHOFOKIETOYHbIX,
crnopoobpa3oBaHue, BeretatMBHOE pa3MHOXeHMe. VICKyCCTBEHHOEe KINOHMpOBaHWe
OpraHM3MoB, ero 3HayYeHue ang cenekunu.

lMonoBoe pa3MHOXeHue, ero oTnn4nga ot ecnonoro.

Menos. Crtagum wmenosa. [lpouecchbl, nNpoucxoasiumMe Ha cTagusix Menosa.
NoBeaoeHne xpomocom B Menose. KpoccuHrosep. brnonornyeckuim CMbICi 1 3HaYeHue
Meno3sa.

ameToreHes — npouecc obpa3oBaHWs NOSIOBbIX KMNETOK Y XWBOTHbIX. [lonoBble
Xenesbl: CEMEHHUKM N sindHUKM. OBpasoBaHue M pa3BUTUE MOMOBbLIX KNETOK — rameT
(cnepmarto3ong, sruekneTka) — cnepmaTtoreHe3 n oBoreHe3. OCoBEHHOCTU CTPOEHUS
SAMLEKNEeTOoK 1 cnepmaTto3ongoB. OnnogoTeopeHune. NapTeHoreHes.

WMHamBmaoyanbHoe  pa3sButne  (OHTOreHes).  OMOpuoHanbHOe  pas3BuTue
(ambpuoreHes). OTanbl 3MOPUOHANBHOrO pPa3BUTUS Yy MO3BOHOYHbLIX >KMBOTHbIX:
Apobnenune, ractpynsaumsi, opraHoreHe3. [locTtambpuoHanbHoe passuTue. Tunbl
NOCTaMOPNOHANBHOrO Pas3BUTUS: NPAMOE, Henpsamoe (NMMYMHOYHOE). BnnsiHne cpeabl Ha
pasBuTME OPraHn3mMoB, (PakTopbl, CNOCOOHbIE Bbi3biBaTb BPOXAEHHbIE YPOACTBA.

PocT u passutne pacteHnin. OHTOreHes LBETKOBOIO PaCTEHUSA: CTPOEHNE CEMEHN,
CTaaun pasBUTUS.

OemMoHcTpauun:

Tabnuubl ©n  cxembl:  «POpMbl  pPasMHOXEHUS  OpraHnamoB»,  «[lBOMHOe
ONIIOAOTBOPEHNE Y LIBETKOBbIX pacTeHun», «BeretatMBHoe pasMHOXEHWE paCTEeHUNy,



«[deneHune kneTtkn 6aktepui», « CTpoeHne nonosbIX KNETok», « CTpoeHne XpoOMOCOMbI»,
«KnetouHbim umkny», «Pennukauma OHK», «Muto3», «Meno3sy, «lpsmoe n Henpsamoe
passutue», «lameToreHes y MrekonuTawwWmMx U YenoBeka», «OCHOBHble cTagun
OHTOreHesay.

O6opynoBaHue: MUKPOCKOM, MUKponpenapaThl «CnepmaTto3ongbl
MnekonuTatwero», «HAnuekneTka Mnekonutawwero», «KapuoknMHes B KNneTkax
Kopellka nyka», MarHUTHaa mopgenb-annnukauusa «[eneHuve knetku», mogens OHK,
MoJenb MetagasHOM XpOMOCOMbI.

Na6opaTtopHble U npakTu4eckmne paboThbl:

JTabopaTopHas pabota Ne 3. «HabntogeHne MuTo3a B KneTkax KOHYMKA KOpeLLKa
nyka Ha rotToBbIX MUKponpenapaTax».

JTabopaTopHas paboTta Ne 4. «M3yyeHne CTpoeHusi NONOBbIX KIETOK Ha roTOBbIX
MUKponpenapaTax».

Tema 6. HacneacTBEHHOCTb U USMEHYUMBOCTbL OPraHU3MOB.

MpeomeT n 3agadn reHeTukn. Nctopust passButus reHeTukn. Ponb uuTonorum m
amMOpuonorMm B CTaHOBMEHUN FTEHETUKN. BKknag poOCCUMACKMX U 3apyBexHbIX YYEHLIX B
pas3BuTne reHeTukn. MeTogbl reHeTukn (rmMbpuaonornyeckun, UUTOreHeTUYeCcKni,
MONEKynspHO-reHeTnyecknin). OCHOBHblE reHeTMyeckme noHATUA. [ eHeTudeckas
CMMBOJIMKA, UCMNOSIb3yeMasi B CXeMax CKpeLBaHUMN.

3aKOHOMEPHOCTU HacneaoBaHUA MpPU3HAKOB, YCTaHoBreHHble . MeHgenewm.
MoHornbpmngHoe ckpewimBaHne. 3akoH egmHoobpasus rmbpuaoB NEPBOro MOKOMEHUS.
MpaBuno gOMMHUPOBaHUA. 3aKOH pacLenneHnsa Npu3HakoB. [MNoTe3a YMCTOThI raMerT.
[MonHoe 1 HenofHoe JOMUHUPOBAHME.

OnrmbpuaHoe ckpewmBaHue. 3aKOH HE3aBMCUMOIO HacnegoBaHUSA MPU3HAKOB.
LinToreHeTnyeckme  OCHOBbl  OUMMOPUMAOHOIO  cCKpewmBaHus.  AHanuaupyollee
cKkpewmBaHme. Mcnonb3oBaHME aHanNM3MpyloLWEero CKpelmBaHua Ana onpeaeneHus
reHoTuna ocoou.

CuenneHHoe HacnegoBaHue npusHakoB. Pabota T. MopraHa no cuenneHHoOMY
HacrnegoBaHUIO reHoB. HapylueHne cuenneHuns reHoB B pesyrnbTaTe KpOCCUHIoBepa.

XpomMocoMHas Teopus HacneaCcTBEHHOCTU. [[eHeTUYeckme KapThl.

leHeTuka nona. XpOMOCOMHOe onpegeneHve norna. AyTOoCOMbl W MOMOBblEe
XpOMOCOMbI. [OMOrameTHble W reTeporaMeTHble opraHuambl. HacnegoBaHue
NPWU3HaKOB, CLEMNSIEHHbIX C NOSIOM.

MN3meH4MBOoCTb. Buabl M3MEHYMBOCTU: HeHacneacTBEHHask M HacneaCcTBEHHas.
Ponb cpeabl B HeHacneacTBEHHON N3MEHYNBOCTW. XapaktepucTtuka
MOOUUKALMOHHON W3MEHYMBOCTU. BapuaumoHHbIM psig M BapuaunmoHHaa KpuBas.
Hopma peakumn npusHaka. KOnNnMYecTBEHHbIE U KayeCTBEHHbIE MPU3HAKM U UX HOpMa
peakuuun. Ceoncrtea MogmdrKaLuMOHHON N3MEHYMBOCTMN.

HacnenctBeHHasi, wWnNuM  reHoTMnuyeckasl, W3MeH4YMBOCTb. KoMOuHaTMBHas
N3MeH4YMBOCTb. Menos n nonoBon nNpoLecc — ocHoBa KOMOMHATUBHOW M3MEHYNBOCTM.
MyTaumoHHaa wu3MeH4MBOCTb. Knaccudukauma MyTauui: TreHHble, XPOMOCOMHbIE,
reHoMHble. Yactota u npuyuHbl  MyTauun. MyTareHHble  pakTopbl.  3akoH
roMOJSIOrMYECKMX PSAOB B HAacneacTBeHHoW nameH4mBoct H. V. BaBunosa.

BHesigpepHada HacneaCcTBEHHOCTb M UBMEHYNBOCTb.

leHeTnka 4denoBeka. Kapuotmn 4enoBeka. OCHOBHble MeTOAbl TEHEeTUKU
yenoBeKa: reHeanorM4eckmn, ONU3HELOBbIA, LUTOreHEeTUYECKUNn, OUOXUMUYECKUN,
MOSEKynspHO-reHeTnyeckmin. CoBpemMeHHoe onpeneneHne reHotuna: NosIHOreHOMHoe
CEKBEHMpOBaHWE, reHOTUNMpoBaHue, B TOM u4ucne ¢ nomowbto [1LP-aHanuaa.
HacnenctBeHHble  3aboneBaHMa  YenoBeKa: TeHHble ©Oone3Hn, ©Oones3Hm c
HacneaCcTBEHHOW NMPeapacrnonoXeHHOCTbO, XPOMOCOMHbIE Gone3Hn. ComaTudeckue m
reHepaTuBHble MyTauuu. CTBOMoOBble KNeTku. MpuHUMNbLI 300poBOro obpasa XWU3Hw,



ONArHOCTUKM, NPOUINAKTUKM U NEeYeHuss reHetmyecknx 6GonesHen. Mepguko-
reHeTU4eckoe KOHCYNbTUPOBaHMeE. 3HauyeHne MeANLNHCKON reHeTUKN B
npeaoTBpaLLEHMM N NEYEHNN FreHETUYECKMX 3aboneBaHn YenoBeka.

JemoHcTpauuum:

Moptpetbl: . MeHgenb, T. MopraH, . ge $dpus, C. C. YetBepukos, H. B.
TumodgeeB-Pecosckun, H. . Basunos.

Tabnuubl 1 cxembl: «MoHOrMOGPUOHOE CKpewMBaHME N ero LUToreHeTudeckas
OCHOBa», «3aKOH pacLlensieHns U ero UMToreHeTMyeckasi OCHoBay, «3aKOH YUCTOThI
rameTy», «durmbpmnaHoe ckpewmBaHne», «LiuTonornyeckne oOCHOBbI AUIMOPUAHOIO
ckpewmBaHngay, «Menos», «Bsaumopenctsme annesnibHbiX reHoB», «[eHeTunyeckune
KapTbl PacTEHWUN, XMBOTHbIX W 4YenoBeka», «leHeTuka nona», «3aKOHOMEPHOCTU
HacrnegoBaHUs, CLUENSIEHHOro € NosioMy, «KapmoTunbl YenoBeka n XUBOTHbIX», «Bunapl
nameH4ymBoctTn», «MogudukaumoHHaa Wn3MeHYnBOCTbY», «HacneposaHue pesyc-
dakTopar, «['eHeTuka rpynn kpoBuy, « MyTaunoHHasa N3MEHUYNBOCTbY.

O6opynoBaHue:  mogenu-annnuvkaumm  «MoHOrMbpuaHoe — CKpelumBaHue»,
«HenonHoe  AOMWHMpPOBaAHMUEY, «OdurmbpngHoe  ckpelwmBaHue», «lMepekpéct
XPOMOCOM», MMUKPOCKOM M MukponpenapaT «[posoduna» (Hopma, mytauun opmbl
KpbINbEB 1 OKpacku Tena), repbapui « opox NoceBHON».

NabopaTopHble U NnpakTuyeckme padoThbl:

JTabopaTtopHass pabota Ne 5. «W3yyeHne pesynbTatoB MOHOMMOPMOHOIMO W
ANTMBPUAHOro CKpeLwmBaHus y Apo30duribl Ha FOTOBLIX MUKponpenapaTaxy.

JTabopaTtopHass pabota Ne 6. «MN3yyeHMe MOOUPUKALMOHHON WM3MEHYMBOCTW,
NOCTPOEHME BapnaLuNoHHOIo psaa 1 BapnauuoHHOW KPUBOMY.

JTabopaTtopHass pabota Ne 7. «AHanu3 myTaumin y Apo30dusibl Ha rOTOBbIX
MUKponpenapaTax».

MpakTnyeckasa pabota Ne 2. «CocTtaBneHne n aHann3 pogoCOBHbIX YENOBEKaY.

Tema 7. Cenekumnsa opraHnamoB. OCHOBbI OBMOTEXHONOrUMN.

Cenekumst kak Hayka M npouecc. 3apoxgeHue cenekumm v OoMecTukauus.
Yyenne H. V. BaBunoBa o0 ueHTpax MPOUCXOXOEHUS U MHOroobpasus KynbTypHbIX
pacTteHuni. LieHTpbl NponcxXoXxaeHns AoMaLLHKX XUBOTHbIX. COpT, nopoaa, wramMmm.

CoBpemMeHHble MeToabl cenekumn. MaccoBbin U MHAMBUAOYaANbHBLIA OTOOPbLI B
cenekuum pacteHmin un  XkmBoTHbIX. OueHka aKkcTepbepa. brnmskopoacTBeHHoe
cKpelwmBaHne — MH6puanHr. Yncrasa nuHus. CkpelumBaHne YMCTbIX NMHUIA. [eTeposuc,
unn mbpugHass cuna. HepoacTBeHHoe ckpelwmBaHne — aytopumauHr. OToanéHHas
mbpuansaumnsa n eé ycnexu. VICKyCCTBEHHbIA MyTareHe3 U nosiydeHue nosivniongos.
HocTXeHns cenekunm pacTeHNn, XXMBOTHBLIX U MUKPOOPraHM3MOB.

BbuotexHonorms kak oTpacnb npou3BoacTBa. [eHHaa WHXeHepusi. JTanbl
co3gaHusa pekombuHaHTHon [HK n TpaHcreHHbix opraHm3amoB. KneTtoyHas MHxXeHepus.
KneToyHble KynbTypbl. MUKpPOKNOHaNbHOE pasMHOXeHWe pacTeHun. KnoHuposaHue
BbICOKOMNPOAYKTMBHbLIX  CEJIbCKOXO3ANCTBEHHbLIX  OPraHM3MoB.  JKOSIOTMYECKME W
aTuyeckmne npobnembl. TMO — reHeTU4YECKM MOANPULMPOBAHHbLIE OPraHN3MbI.

[emMoHcTpauun:

MopTpeTnl: H. U. Basunos, WN. B. Muuypun, I'. [1. Kapne4deHko, M. ®. ViBaHoB.

Tabnuubl n cxembl: kapTa «LeHTpbl npoucxoxgeHna u  MHoroobpasus
KyNbTYpPHbIX pacTeHun», «llopoabl AOMaLHUX XUBOTHbIX», «CopTa KynbTypHbIX
pacteHnny, «OTganéHHas rmbpugmsaumsay, «PaboTtbl akagemunka M. ®. VBaHoBay,
«Monunnongusa»,  «O6bekTbl  BuoTexHonormm»,  «KnetoyHble  KynbTypbl W
KnoHnpoBaHuey», « KOHCTpynpoBaHUE N NepeHoC reHoB, XPOMOCOMY.

O6opyanoBaHue: Mynsbku NAoOB M KOPHENSIOAOB AMKUMX GQOPM U KyIbTYPHbIX
COpTOB pacTeHun, repbapuin « CenbCKkOX03ANCTBEHHLIE PACTEHUNAY.

NabopaTopHble u npakTnyeckmne paboThbl:



Jkekypensa «OCHOBHble MeTOAbl U AOCTUMXEHUS CEeNEKUUN PacTEHUA N XXUBOTHBIX
(Ha CenekuMOHHYI0 CTaHUMo, MNEMEHHYH depMy, COPTOUCMbITAaTENbHbLIN Yy4acTOK, B
TENnMYHOEe X03ANCTBO, NabopaToputo arpoyHMBEPCUTETA MU HAYYHOTO LEeHTpa)».

11 KNNACC

Tema 1. IBOonoOUMOHHAA Guonorus.

MpeanocbInkM BO3HUKHOBEHWS 9BOSTIOLMOHHOM TEOPUN. OBONIOLNOHHAA Teopus 1
eé€ mecTo B Guonornn. BnusHue 9SBOMOLUMOHHOM Teopun Ha pasBuTMe Guonornnm u
APYrnX HayK.

CeupgetenbctBa  aonouun.  lManeoHTonornyeckme:  nocrneaoBaTenbHOCTb
NosIBNIEHNs BWMOOB B NaNeOHTONOMMYEecKOM neTonucn, nepexogHole  ¢POpMbl.
Buoreorpadguyeckme: cxoacteo u pasnuune ayH n onop maTtepmukoB U OCTPOBOB.

Ombpuornormyeckme: CxoactBa W pasnuMuus  9MOPMOHOB  pasHbiX BUMAOB
NMO3BOHOYHbIX.  CpaBHUTENbHO-aHAaTOMMYECKME:  FTOMOJSIOTUYHbIE,  AHANOrN4HbIE,
pyOMMEHTapHble OpraHbl, artaBm3mbl. MonekynsapHo-6noxmmmyeckme: CXoL4CTBO
MEXaHM3MOB HaCneACTBEHHOCTM W  OCHOBHbIX MeTabonuyeckux nytem Yy BCeX
OpraHn3mos.

OsontounoHHas Teopus Y. [apsuHa. Npeanocbinky BO3HMKHOBEHUS AapBUHMU3MA.
ABvxywmne cunbl asonouMm BMAoB No [apBuHy (M30ObITOYHOE pasMHOXEHWEe Mpu
OrpaHM4YeHHOCTU  PecypcoB,  HeonpedenéHHas  M3MeH4MBOCTb, Oopbba  3a
CYyLLIECTBOBaHME, ECTECTBEHHbIN OTOOP).

CuHteTnyeckas Teopus sponoummn (CTI) n eé 0OCHOBHbIE NOSNOXEHUS.

Mukpoasontouus. MNMonynsaums Kak eauHuLa Buaa 1 3BONIOLUN.

Aswxyuwime cunbl (aktopbl) 3BonwuMn BMOOB B npupode. MyTauuoHHbIN
npouecc 1 KoOMBUHATMBHAA U3MEHYMBOCTb. [1oNynaLMOHHbIE BOSMHBI U Apend reHos.
N3onauma n murpaums.

EctectBeHHbI 0OTOOPp — HanpaBnsawowun dakrtop asonwouun.  Popmbl
ecTecTBeHHoro otbopa.

MpncnocobneHHOCTb  OpraHM3MoOB  Kak — pesynbTaT  aBoniouuun.  [Mpumepsl
npucnocobneHnin y opraHnamoB. ApoMopd0o3bl U ngmoagantaumu.

Bua v Bugoobpasosanue. Kputepum Buaa. OcHoBHble hopMbl BUOO0Opa3oBaHus:
reorpadguyeckoe, 3KONorMyeckoe.

Makpoasontoums. dopmbl 3BONIOLMNN: domneTnyeckas, OVBEpPreHTHas,
KOHBEpreHTHasi, napannenbHas. HeobpaTnmocTb 3BONOLMN.

MpovcxoxaeHne OT HecneuManusMpoBaHHbIX npeakoB. [lporpeccupytowlas
cneuvanmsaums. AganTMBHasa pagnauus.

HemoHcTpauuum:

MopTtpeTbl: K. JInnHen, XK. b. Nlamapk, Y. OapsuH, B. O. Kosanesckun, K. M. bap,
9. lNekkenb, ®. Mionnep, A. H. CeBepuoB.

Tabnuubl 1 cxembl: «Pa3BuTME OpraHM4yeckoro mupa Ha 3emne», «3apogbiln
MO3BOHOYHbIX XXMBOTHbIX», «ApxeonTepukcy», «Popmbl 6opbbbl 3a CylleCcTBOBaHMEY,
«EcTecTtBeHHbIN 0TOOpP», «MHOroobpasne coptoB pacteHuin», «MHoroobpasne nopoa
XMBOTHbIX»,  «[lMonynaummn», «MyTauMoHHass  WM3MEH4YMBOCTbY», «ApPOMOPEO3bI»,
«Manoagantaumny, «Oblwas aereHepaumsy», «[Bwxywme cunbl aBonounny, «Kapta-
cxema MapwpyTta nytewecteua Y. [apsBuHay, «bopbba 3a cyuliecTBOBaHUEY,
«MpucnocobneHHOCTb OpraHn3moBy, «leorpaguyeckoe BngoobpasoBaHuey,
«3Jkonormnyeckoe BnaoobpasoBaHme.

O6opynoBaHMe: KOMMeKUMs HAaceKOMbIX C PasfiMyYHbIMU TUMaMW OKpacku, Habop
NNogoB U CeMsiH, Konnekuusa «lpumepsl 3awmTHbIX NPUCNOCOBNEHUIA Y KUBOTHBIXY,



mogenb «OCHOBHblE HanpaBneHus 3Bonouun», o00bEMHaa wmopenb «CTpoeHune
FONIOBHOIrO MO3ra MO3BOHOYHbIXY.

Buoreorpadgudyeckas kapta mupa, konnekumsa « Popmbl COXPaAHHOCTU UCKONaeMbIX
XMBOTHbIX M pacTeHun», moaenb annnukaunsa «lepekpECT XpPOMOCOMY», BriaXHble
npenapatbl «Pa3BuTne Hacekomoro», «PasButve narywku», MuKpornpenapaT
«[po3ocmnay» (Hopma, MmyTaumm opMbl KPbISTbEB U OKPaCKM Tena).

Na6opaTtopHble U NnpakTu4eckmne paboThbl:

JTabopaTtopHass pabota Ne 1. «CpaBHeHve BMOOB MO MOPEOSIOrMYecKoMy
KpUTEPUIO».

JTabopatopHas pabota Ne 2. «OnucaHme npmcnocobneHHOCTN opraHmM3ama u eé
OTHOCUTENBbHOIO Xapakrepay.

Tema 2. Bo3HMKHOBEHME U pa3BUTUE XU3HU Ha 3emne.

[loHay4yHble npeacTaBfieHUst O  3apOXAEHUW XU3HWU. HaydHble rMnoTtesbl
BO3HMKHOBEHUS XMN3HWU Ha 3emrie: abvoreHes u naHcnepMmnsa. XumMumyeckas 3BOSOLKUS.
ABUNOreHHbIN CUHTE3 OPraHNYeCKMUX BELLLECTB M3 HEOPraHMYeCKUX. JKCNepuMeHTansHoe
noaTBEPXAEHNE  XMMMYEcKOM aBonwumn. HavanbHble 3Tanbl  Guonornyeckom
aponwumn. unotesa PHK-mupa. ®opmupoBaHne MemMOpaHHbIX CTPYKTYp WU
BO3HMKHOBEHME MpPOTOKNeTkU. [lepBble KneTkm wn wux asonoumsa. dopmupoBaHue
OCHOBHbIX FPYMNM XXNBbIX OPraHM3MOB.

Passutne xm3Hm Ha 3emne no spam M nepuopgam. Katapxen. Apxenckas u
npoTepo3onckas apbl. [laneosonckas apa n €€ nepmoabl: KEMOPUNCKUA, OPAOBUKCKUN,
CUITYPUNCKUIN, AEBOHCKNIN, KAMEHHOYIOMbHbIN, NEPMCKUN.

Me3so3sonckas apa 1 e€ nepmoabl: TPUacoBbIv, OPCKUN, MESNTOBOM.

KamHosonckas 9pa UM €€  nepuogpl. naneoreHoBbIN, HEeoreHoBbIN,
aHTPOMOreHoBbIN.

Xapaktepuctuka Knumata u reonorndyeckmx npoueccoB. OCHOBHble 3Tanbl
9BOMOLMN PAaCTUTENBHOIO N XXUBOTHOrO MmMpa. ApoMopdo3bl Y PACTEHUI U XKUBOTHbIX.
MosiBrneHue, pacuseT 1 BbIMUPAHWE TPYIN XXMUBbIX OPraHN3MOB.

Cuctema opraHum4eckoro Mwupa Kak oOTpaxeHue aosnioumn. OCHOBHblE
cucTemaTudeckme rpynnbl OpraHM3MoB.

OBonouna yernoseka. AHTPOMOMOrMA Kak Hayka. PassButue npencraBneHun o
npoucxoXxaeHun vyenoseka. MeTtoabl n3yyeHnsa aHtponoreHesa. CxoAacTBa M pasnuyuns
yerioBeka 1 XMBOTHbIX. CucTemaTndeckoe NosioXKeHne Yenoseka.

Aemxywme cunbl (baktopbl) aHTponoreHe3da. HacneacTBeHHasi UISMEHYMBOCTb U
eCcTecTBeHHbI 0T6op. O6LlecTBEHHbLIN 06pa3 XWU3HW, U3roTOBIEHWE OpyaAun Tpyaa,
MbILUSIEHNE, PeYb.

OcHOBHble CTagun W BeTBM 9BOSIOLMM YerioBeka: aBcTpanonuteku, Yenosek
ymensin, Yenosek npsmoxogswimn, Yenosek HeangepTtanbCkuin, YenoBek pasyMHbIN.
Haxogku nckonaembiX OCTaTKOB, BpeMSA CyLleCTBOBaHWUA, 06nacTb pacnpoCcTpaHeHus,
00BbEM ronoBHOro Moara, o6pas XXn3Hu, opyans.

Yenoseyeckne pacbl. OCHOBHble BonblUME packl: eBponeonaHas (eBpasumnckasl),
Herpo-aBcTpanongHas (aKkBaTopuanbHas), MOHronougHas (asvaTcko-amepuKaHckas).
UepTbl nNpucnocobneHHOCTU npeacrtaBuTeNnen YerioBe4yecknx pac K YCroBusIM
cyliecTBoBaHusA. EAMHCTBO YenoBeyeckux pac. Kputuka pacusma.

OemMoHcTpauun:

MopTpeTtbl: ®. Peguw, J1. Nactep, A. V. OnapwuH, C. Munnep, . FOpu, Y. JapBuH.

Tabnuubl u cxembl: «Bo3HukHOBeHMe ConHeyHoW cuctembly», «PasButmne
OpraHn4eckoro Mupay, «PacTtutenbHas KneTkay, «KnsotHas KneTkar,
«lMpokapuoTtudeckas knetka», «CoOBpeEMEHHas CUCTEMa OpPraHU4Yeckoro mupay,
«CpaBHEHME aHaTOMUYECKMX YepT CTPOEHUA YernoBeka U 4YenoBekoobpasHbiX
06e3bsH», «OCHOBHble MecTa ManeoHTONOrMYEeCKNX HaxXo4oK NPeaKkoB COBPEMEHHOro



yenosekay, «[peBHenwme nogny», «[dpesHne nogny, «llepBble COBPEMEHHbIE NIOANY,
«YHenoseyeckue pacbl».

O6opynoBaHue: mynsxkn «lMponcxoxaeHne yenoseka» (GHOCTbI aBcTpanonuTeka,
nUTEKaHTpona, HeaHAepTanbua, KpOMaHbOHUA), CNenkn UM n3obpaxxeHns KaMeHHbIX
opyaumn nepBOObLITHOMO yeroseka (kaMHW-yonnepsl, pybuna, ckpebna),
reoxpoHonorudeckass Tabnuua, konnekuns «®PopMbl COXPAHHOCTU  MCKOMaeMbIX
XWBOTHBIX U PaCTEHUN».

NaGopaTtopHble U npakTuyeckme paboTbl:

Mpaktnyeckas pabota Ne 1. «M3yyeHue uckonaembiXx OCTATKOB pPacTEHUA U
XMBOTHbIX B KONNEKLMNAXY.

OKCKypCcusa «IBOMIOLMS OpraHM4eckoro mupa Ha 3emne» (B €CTeCTBEHHO-
HayYHbIN UK KpaeBeavyeCKnin My3en).

Tema 3. OpraHusmbl 1 OKpyXxaroLias cpeaa.

JKonorvs Kak Hayka. 3agayum u pasgenbl akorormn. MeTogbl 3KONMOrmyeckmx
nccnegoBaHnin. JKoNorn4eckoe MMpoBO33pEHNE COBPEMEHHOMO YerioBeka.

Cpegbl 00MTaHMA OpraHM3MOB: BOAHAas, Ha3eMHO-BO3[4yLUHAas, MOYBEHHas,

BHYTpPUOpraHu3MeHHas.

Okonormyeckne  daktopbl.  Knaccudukaumsi  9KONorndeckux  dakTopoB:
abnotunyeckne, BUOTUYECKME N AaHTPOMNOreHHbIe. [lencTBne aKonorn4ecknx oakTopos Ha
OpraHu3mbl.

Abnotnyeckme aktopbl: CBeT, Temnepartypa, BraxHocTb. PoTonepuoansm.
MpucnocobneHns opraHN3mMoB K OEWCTBUIO abMoTMYecKknx dpakTtopoB. buonornyeckue
PUTMbI.

BuoTtuyeckne aktopbl. Buabl GUOTMYECKMX B3aMMOAENCTBUIA: KOHKYPEHLMS,
XULLHMYECTBO, CUMOMO3 © ero ¢opmbl. [lapasuTuam, koonepauusi, MyTyanusm,
KOMMEHcannam (KBapTMpaHCTBO, HaxnebHu4ecTBo). AMeHcanuam, HeuTpanuam.
3HayeHne OMOTUYECKNX B3aUMOLEWCTBMMA ANA CYLWECTBOBAHUSA OpPraHnsmoB B
NpUpoaHbIX coobLecTBax.

OKonornyeckme xapaktepuctukm nonynsaumm. OCHOBHblE nokasaTenu Nonynsauum:
YUCMEHHOCTb, MMOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpaums. QuHamuka
YMCMEHHOCTM NMONYNAUMK 1 €€ perynsums.

HemoHcTpauuum:

MopTpeTbl: A. F'ymbonbart, K. @. Pynbe, 3. ekkenb.

Tabnuubl n cxembl: kapTa «[lpupoagHble 30HbI 3emnu», «Cpeagbl obuTaHus
opraHusamoB»,  «®otonepmnoguamy»,  «llonynaumm»,  «3aKOHOMEpPHOCTU  pocTa
YUCIMIEHHOCTU NONyNAUMM MHAY30pUK-Tydenbkmny», «uesble Lenny.

NabopaTopHble u NnpakTuyeckme padoThbl:

JTabopaTtopHas pabota Ne 3. «Mopdonormyeckne ocobeHHOCTU pacTeHurn u3
pa3HbIX MECT 0OMUTaHUNAY.

JTabopaTtopHas pabota Ne 4. «BnusiHne cBeTa Ha poOCT U pasBUTUE YEPEHKOB

Koneycay.
Mpaktnyeckas pabota Ne 2. «[logCy€T nnNOTHOCTM MONyNAUMA pasHbiX BUOOB
pacTeHumny.
Tema 4. CoobLuecTBa U 3KONOrM4eckme CUCTeMbl.
CoobuiectBo opraHmamoB — OuoueHo3. CTpykTypbl 6uoueHosa: BwuaoBas,

NpoCTpaHCTBEHHas!, Tpoduyeckas (nuwesas). Buabli-gommHaHTbl. CBA3n B GroueHo3se.

JKonormyeckme cuctembl  (akocuctemnbl). [loHsaTMe 06  akocucteme U
BGuoreoueHose. @OyYHKUMOHANbHLIE ~ KOMMOHEHTblI  3KOCUCTEMbI: NpoaYLEHTHI,
KOHCYMEHTbI, peayueHTbl. KpyroBopoT BeLLECTB W MNOTOK 3HEPrn B IKOCUCTEME.
Tpoduyeckme (nNuwieBblie) ypoBHU 3kocucTeMbl. uweBbie uenn n cetn. OCHOBHbIE
nokasaTenu 9KOCUCTEeMbl: ©Guomacca, npoaykumsi. JKonornvyeckne nupamuapl:



NpoAayKUUKW,  YMCHEHHOCTW, OBuomaccbl. CBoOWCTBaA  3KOCUCTEM:  YCTOMYUBOCTD,
camoperynsauus, passutue. Cykueccus.

MpupoaHble 3KOCUCTEMbI. DKOCUCTEMbI O3EP U peK. DKOCUCTEMA XBOWMHOMO WUIu
LLUMPOKOJIMCTBEHHOIO Neca.

AHTPOMOreHHble 9KOCUCTEMBI. ArpoakocucTeMbl. Ypboakocuctemsl.
Bronornyeckoe n xo39MCTBEHHOE 3HAaYeHNe arpoakocucTemM 1 ypboakocmucTem.

BuopasHoobpasne Kak aktop ycTtomumBoCTM  dkocucteMm. CoxpaHeHue
Buonornyeckoro pasHoobpasusa Ha 3emne.

Yyenne B. W. BepHagckoro o 6uocdepe. [paHuupbl, cocTaB W CTpyKTypa
6uocoepbl. XKueoe BewectBO U ero dyHkumn. OcobeHHocTn 6uocdepbl Kak
rnobanbHom akocucTemMbl. [InHamuyeckoe paBHoBecue n obpatHasi cBA3b B Guocdepe.

KpyroBopoTbl BewecTB UM 6Guoreoxmmmyeckne LUMKIbI 3nemMeHToB (yrrepoaa,
asota). 3oHanbHOCTb Bruocdepbl. OCHOBHbLIE BMOMbI CyLUW.

UenoseuectBo B Guocdepe 3emnun. AHTPOMOreHHble MamMeHeHust B Guocdepe.
"mo6anbHble akonormyeckne Nnpobnemsbi.

CocyuiectBoBaHue npupoabl U yenoBseyectBa. CoxpaHeHne 6GuopasHoobpasus
Kak OCHoBa ycTomumBoCcTM Ouoccepbl. OcHOBa paunoHanNbHOro  yrnpaBreHus
NPUPOAHBIMX pecypcamn U UX UCcnofb3oBaHue. [ocTmkeHns 6uonormm u oxpaHa
npupoasbl.

JemoHcTpauunum:

MopTtpeTsl: A. k. TeHcnu, B. H. Cykadés, B. V. BepHaackun.

Tabnuubl n cxembl: «luwesble uenuy», «buoueHo3: cocTaB M CTPyKTypay,
«lMpupoaHble coobwecTtBa», «Llenn nuTaHua», «BKonornyeckas nupamuaay,
«buoctepa n yvenoBek», «OKOCMCTEMA LUMPOKOSIMCTBEHHOINO fiecay, «JKocucTtema
XBOWHOro necay, «bnoueHo3 BogoEmar», «ArpoueHosdy», «[1puMepHble aHTPOMOreHHbIe
BO3OENCTBMS Ha npupoay», «BaxHenwme WUCTOYHMKM 3arpsA3HEHns Bo3gyxa W
rPYHTOBbLIX BOA», «[loyBa — BaxHewnwas cocTtasnswowas 6buocdepbl», «PakTopbl
aerpagaumm noys», «llapHukoBbIn addekT», «PakTopbl PaaNOaKTUBHOIO 3arpA3HEHNS
buocepbl», «Obwaa cTpyktypa Ouocdepbl», «PacnpocTpaHeHne >KU3HM B
B6uocodepe», «O30HOBbBIN 3KpaH Guocdepbl», «KpyroBopoT yrnepoga B Guocdepey,
«KpyroBopoT a3oTa B npupoge».

O6opynoBaHue: Moaenb-annnukaumst «TunudHble GuoueHo3bl», repbapui
«PactutenbHble coobuiectBay, konnekumn «buoueHosy», «Bpeoutenun BakHEWLINX
CENbCKOXO3ANCTBEHHbIX KyrnbTyp», repbapum n KONNekumm pacTeEHUA N >KUBOTHbIX,
npyHagnexawme K pasHbiM 3KONOrM4yeckMMm rpynnam ogHoro Buaa, KpacHas kHura
Poccurickon ®epepaumn, n3obpaxeHns oxpaHsaeMbIX BUAOB PACTEHUIN U KUBOTHBbIX.



MMAHUPYEMbBIE PE3YJIbTATbI OCBOEHUA MNMPOIrPAMMBI MO BUOJIOTNN HA
BEA30BOM YPOBHE CPEOHEIO OBWENO OBPA3SOBAHUA

CornacHo ®I'OC COO, ycraHaBnuBatoTca TpeboBaHUA K pesynibTaTaM OCBOEHUS
obyyalowmmmca  nporpamMmm  cpegHero  obuwiero  obpasoBaHus:  JIMMHOCTHbLIM,
mMeTanpegMEeTHbIM U NPeaMETHbIM.

JINYHOCTHBDLIE PE3YJIbTATbI

B CTpykType J5nMYHOCTHbIX pe3ynbTaTOB OCBOEHUS npeameta «buonorna»
BblAeneHbl crnefylowme COCTaBnsaoWMe: OCO3HaHMe OobydyalowmMmnca pPoCCUNCKOM
rpaXkaaHCKONW MAEHTUYHOCTU — FOTOBHOCTU K CaMOpPa3BUTUIO, CaMOCTOATESNIbHOCTU W
camoonpeaeneHnto, Hanmune moTuBaumm Kk obyveHuto Guonoruum, ueneHanpasneHHoe
pas3BUTUE BHYTPEHHUX YOEXOAEHWM FNUYHOCTM Ha OCHOBE KIHOYEBbIX LEHHOCTEN W
NCTOPUYECKNX Tpaguuum pasBuTMS  OMONOrMYEeckoro 3HaHWUs, TOTOBHOCTb W
CnocoBHOCTb O0y4alLMXCS PYKOBOACTBOBATLCA B CBOEW OEATENbHOCTU LIEHHOCTHO-
CMbICMIOBbIMW  YCTAHOBKaMM, MpPUCYLLMMKU cuUcTeMe 6Buonornyeckoro obpasoBaHus,
HanMyne SKOMOrMYEeCKOro npaBOCO3HAHUS, CMNOCOOHOCTM CTaBUTb LENM U CTPOUTb
YKU3HEHHbIE NMiaHbl.

JInyHOCTHbIE pe3ynbTaTbl OCBOeHUA npegmeTta «bwuonorna» pocturaloTca B
eanHcTBe yv4ebHOM M BOCNUTATENbHOWM  OEATEeNIbHOCTM B COOTBETCTBUU  C
TPaaULMOHHBIMA  POCCUACKUMU  COLIMOKYITbTYPHBIMU, UCTOPUYECKUMU U OYXOBHO-
HPaBCTBEHHLIMW LIEHHOCTAMMW, MNPUHATbIMM B obwecTBe npaBuiamMu M HopMamu
noBeaeHnst n CNocoOCTBYHOT MpoueccaMm CamMOMO3HaHMS, CaMOBOCMUTAHUS W
camMopa3BUTUS, Pa3BUTUS BHYTPEHHEN NO3ULMU FIMYHOCTU, NaTPUOTM3Ma, YBaKEHUs K
3aKOHY M nNpaBoNOpPsAKY, 4YerioBeky Tpyda W CTaplemy MOKOMEHWUI0, B3aMMHOIO
yBaXXeHusi, 6epexHOro OTHOWEHUS K KyfbTYpHOMY Hacrneauio u  Tpagvumam
MHOroHaunoHanbHoOro Hapoga Poccunckon depepaumn, npupoge W OKpyxaroLleun
cpene.

JInyHOCTHbIE pesynbTaTbl OCBOEHUNA yd4ebHoro npeameta «buonormsa» OOMKHbI
oTpaxaTb TFOTOBHOCTb M CNOCOBHOCTL  OByvawmxcs  pyKoBOACTBOBATbCS
c(hopMUPOBAHHON  BHYTPEHHEW MO3ULMEN  JIMYHOCTM, CUCTEMOW  L€HHOCTHbIX
OpPVEHTAUNIN, NO3UTUBHBLIX BHYTPEHHUX YyOexaeHun, COOTBETCTBYIOLMX TPALULNOHHBIM
LEeHHOCTAM pPOCCUNCKOro o6LWecTBa, paclMPEHNE XUIHEHHOrO oOMnbiTa M OnbiTa
AeATEeNbHOCTN B MNpoLecce peanu3auun OCHOBHbIX HamnpaBneHun BOCNUTATESbHOM
OEeATenbHOCTU, B TOM YUCIIE B YaCTU:

1) rpaxxgaHCKOro BOCnuTaHus:

COOPMUMPOBAHHOCTb Tpak4aHCKOM MNo3nuum oOy4alolerocs Kak aKTUMBHOIO W
OTBETCTBEHHOIO YSfieHa POCCUNCKOro obLLecTBa;

OCO3HaHWEe CBOMX KOHCTUTYLMOHHLIX NpaB M 00s3aHHOCTEN, YBaXKEHNE 3aKOHa U
npaBonopsaKa;

rOTOBHOCTb K COBMECTHOM TBOPYECKOW OEATENbHOCTU MpU CO34aHuMU y4eBHbIX
NPOEKTOB, peleHnn y4ebHbIX U No3HaBaTENbHbIX 3a4a4, BbIMOSIHEHUN BUONOrMYeckmnx
9KCMNEPUMEHTOB;

CMOCOBHOCTb onpeaensaTb COOCTBEHHYH MNO3MUMIO MO OTHOLLUEHUIO K SIBIEHUAM
COBPEMEHHOM XN3HN N OO BACHATL €€;

YyMEHME Yy4nTbiIBaTb B CBOMX [OEWUCTBUAX HEeOoBXOOMMOCTb KOHCTPYKTUBHOIO
B3aMMOAENCTBUSA IOAEN C pasHbIMU YOexaeHUsIMU, KyIbTYPHbIMU LEHHOCTSMU W
coumanbHbIM NOMNOXEHNEM;



FOTOBHOCTb K COTPYAHWYECTBY B MpOLieCCe COBMECTHOrO BbIMNOMHEHUS YYEOHbIX,
no3HaBaTesbHbIX U UCCreaoBaTeNnbCKUX 3a4ay, YBaXXUTENbHOrO OTHOLUEHUSI K MHEHUIO
ONMNOHEHTOB NPK 06CYXOAEHNN CNOPHbBIX BOMPOCOB BMOMOrMYECKOro CoaepKaHus;

rOTOBHOCTb K N'YMaHUTapHOM N BOFIOHTEPCKOW AeATENbHOCTY;

2) NnaTpUOTUYECKOro BOCNUTAHUSA:

ChOpMUPOBAHHOCTL POCCUMACKON TpaxXaaHCKOW WOEHTUYHOCTU, NaTpuoTu3ma,
yBaXKeHUS K CBOEMY Hapony, YyBCTBa OTBETCTBEHHOCTU nepen PoauHou, ropgoctu 3a
cBOW Kpan, cBol PoanHy, cBOM £3blKk W KynNbTypy, MNpoLwsoe W HacTosuwee
MHOroHaumnoHarnbHoro Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEeHME K MNPUPOLHOMY Hacrneamto W namMAaTHUKaM npupoabl,
AOCTMXeHnaM Poccun B Hayke, UCKYCCTBE, CopTe, TEXHOSOIUSX, TPYAe;

CMOCOBHOCTb OUEHMBaTb BKMNag POCCUNCKUX YYEHbIX B CTAHOBMEHWE U pasBuUTue
6uonormn, NOHMMaHuUs 3HayYeHns BGUoNorMn B NO3HAHWW 3aKOHOB MPUPOAbI, B XXU3HU
YyenoBeka U COBpPEMEHHOro obLecTBa;

noenHaa ybexaEeHHOCTb, TFOTOBHOCTb K CryXeHutio wu 3awmute OTedecTsa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) AyXOBHO-HPaBCTBEHHOIro BOCNUTaHUA:

OCO3HaHWe OYyXOBHbIX LleHHOCTEN POCCUMCKOro Hapoaa;

COOPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOro NOBeAEHUS;

CMOCOBHOCTb OuUEeHMBaTb CUTyauuio U  MNpPUHMMATb OCO3HAHHbIE peLLeHus,
OPUEHTUNPYSACH HA MOparibHO-HPABCTBEHHbIE HOPMbI U LEHHOCTN;

OCO3HaHMWe NIMYHOro BKIaZa B NOCTPOEHne yctonynsoro éyayuiero;

OTBETCTBEHHOE OTHOLLUEHME K CBOUM POAUTESNISIM, CO34aHUI0 CeMbM Ha OCHOBE
OCO3HAHHOro MPUHATUS LEHHOCTEN CEMEWHOM XXU3HW B COOTBETCTBUM C TpaauuusiMu
HapoaoB Poccuu;

4) 3cTeTU4YEeCKOro BOCNUTaHUSA:

9CTETMYEeCKOe OTHOLWEHWe K MUpYy, BKIOYas 3CTeTUKy OblTa, Hay4yHOro w
TEXHMYEeCKoro TBOpYeCTBa, cnopTa, Tpyaa, obLeCcTBEHHbIX OTHOLLEHWUN;

NOHUMaHME 3MOLMOHANbHOro BO3AENCTBUS XMBOW NPUPOabI U €€ LIEHHOCTH;

FOTOBHOCTb K CaMOBbLIPaXEHWIO B pasHblX BMAAX WCKYCCTBa, CTpeMreHune
NPOSBNATL Ka4yecTBa TBOPYECKOM NINYHOCTMU;

5) dc¢wmsunyeckoro BocnUTaHuUsA, (POPMUPOBAHUA KyNnbTypbl 300POBbA U
3MoOUMOHarnbLHOro Grnarononyyus:

NOHUMaHME N peanuaauusi 34opoBoro n 6esonacHoro obpasa XusHu (34opoBoe
nuTaHue, cobngeHrne rMrmeHnYeckux npaBun U HopM, cbanaHCMpPOBAHHBLIA PEXUM
3aHATUA U OTAbIXa, perynsapHas umsmyeckas akTMBHOCTb), 6epexxHOro, OTBETCTBEHHOMO
M KOMMETEHTHOr0 OTHOWEHUST K COOCTBEHHOMY (PU3NYECKOMY W MNCUXUYECKOMY
3[0pOBbLIO;

NOHUMaHME LIEHHOCTU MpaBuST UHOMBUAYANbHOMO U KOMNMEeKTUBHOro 6e3onacHoro
NoBeAEHUS B CUTYaUUsiX, YrpoXatoLmMx 300POBbIO U XU3HU Noaen;

OCO3HaHWe MOCNeaACTBUA W HEenpuaTus BpedHbiXx npuBbldek (ynoTpebrneHus
arnkorosnsi, HAPKOTMKOB, KYpPEHUS);

6) TpyaoBOro BocnutaHus:

rOTOBHOCTb K TpyAy, OCO3HaHMEe LIeHHOCTM MacTepcTBa, Tpygontobue;

FOTOBHOCTb K aKTMBHOW [OEATEeNbHOCTU TEXHOMOMMYEeCKon W  coumanbHOm
HanpaBfeHHOCTWU, CMNOCOBHOCTb MHULMMPOBATb, MMAaHMPOBaTb W CaMOCTOATESbHO
BbIMOMHATb TaKylo OeATENbHOCTb;

MHTEepeC K pasnunyHbiM cdepam npodeccuoHanbHoON AOeATeNIbHOCTU, YMeHue
coBepLuaTb OCO3HaHHbIN BbIbOp ByayLien npodeccnn n peann3osBbiBaTb COOCTBEHHbIE
XW3HEHHbIEe NriaHbl;



FOTOBHOCTb U CMNOCOBHOCTb K 06pa3oBaHunio 1 camoobpas3oBaHUIO Ha NPOTSKEHUN
BCEWN XN3HWY;

7) 3KONOrn4eckKkoro BOCNUTaHuUsA:

3KOMormyeckun LenecoobpasHoe OTHOLLEHUE K NPUPoAe Kak UCTOYHUKY XU3HW Ha
3emMne, OCHOBe eé CyLLeCTBOBaHWUS;

MOBLILEHWE  YPOBHSA  3KOSIOMMYECKOW  KynbTypbl:  npuobpeTeHne  onbiTa
NNaHNMPOBaHMA MOCTYNKOB M OLEHKM UX BO3MOXHbIX MOCMEACTBMMA ONS OKpyXKatoLlen
cpeabl;

OCO3HaHMe rnobanbHOro Xxapaktepa 9Konormdecknx npobnem u nyTenm ux
pelleHuns;

CNocOBHOCTb MCNONb30BaTb NpuobpeTaemble NPU M3y4eHUn GMONOrMM 3HaHUS U
YMEHUNA Npu peLlleHun npobremM, CBA3aHHbIX C paunoHasnbHbIM MPUPOLONoSib30BaHUEM
(cobniogeHne npaBun NOBEAEHMS B NpUPOAE, HamnpaBrieHHbIX Ha COXpaHeHue
paBHOBECMKS B 3KOCMCTEMAX, OXpaHy BUAOB, 9KOCUCTEM, Bruocdepbl);

aKTUBHOE HENpuATUE AOENCTBUA, NPUHOCALLMX Bpen OKpyXarwlwen nNpuposHOn
cpede, yYMeHue nporHo3upoBaTb HebnaronpusaTHble 9SKOMOrMyeckne nocneacTeuns
npeanpvHMMaemMbIX 4ENCTBMIA U NpeaoTBpallaTth Ux;

HanuuMe pasBUTOro 3JKOSOTMYECKOrO MbILLIEHMS, 3KOMOMMYECKOM KynbTypbl,
onbiTa OEATENbHOCTU 3KONMOMMYECKOW HarnpaBfieHHOCTN, YMEHUS PYKOBOACTBOBATbLCA
UMK B NO3HABaTENlbHOW, KOMMYHWKaTMBHOW W COLMaNbHOM MpakTuke, rOTOBHOCTU K
y4acTu1IO B NPaKTUYECKON OeATENBHOCTUN 3KONOrMYECKOM HanpaBneHHOCT!;

8) LeHHOCTU Hay4YHOro No3HaHuA:

CHOPMUPOBAHHOCTb MUPOBO33PEHMUS, COOTBETCTBYIOLLIErO COBPEMEHHOMY YPOBHIO
pasBuUTMS Haykm W OOLLECTBEHHOW MNPaKTMKW, OCHOBAHHOrO Ha pAuanore KynbTyp,
CNocoBCTBYHOLLLEr0 OCO3HAHUIO CBOEro MecTa B NMOSIMKYNbTYPHOM MUpE;

COBEPLUEHCTBOBaHNE $3bIKOBOM W 4YMTATENbCKOWM KyrnbTypbl Kak cpeacTtsa
B3aMMOOENCTBUA MeXAy NoabMU U NO3HAHWUS MUPA;

NOHMMaHWe cneundgukm OMonorMM Kak Hayku, OCO3HaHuMs eé ponn B
(POPMMPOBAHUN  PaALMOHANBbHOINO HAYYHOrO  MbILWMEHUS, CO30aHUN  LIENOCTHOrO
npeactaBneHna o6 OKpyxawlemM MuUpe Kak O eOuMHCTBE MNpuponbl, YernoBeka U
obwectBa, B MNO3HAHWM MPUPOAHBLIX 3aKOHOMEPHOCTEW W pelueHMnM npobnem
COXpaHeHUs NPUPOSHOro paBHOBECUS;

ybexXgeéHHOCTb B 3HAYMMOCTM Ouonormm Ans COBPEMEHHOM  LUBUINM3ALMK:
obecneyeHnss HOBOrO YpPOBHA pasBUTUS MeOMLUMHbI, CO30aHWe NepCneKkTUBHbIX
BuoTexHonormmn, cnocobHbIX pelaTtb pecypcHble NpobnemMbl pasBUTUS YeroBeYecTBa,
noucka nytem BbIxoga W3 rnobanbHbIX 3SKONorndeckux npobrnem u obecnedeHus
nepexoga K YCTOMYMBOMY pasBUTUIO, pPaLMOHANbHOMY MCMNOSIb30BaHUIO MNPUPOAHBIX
pecypcoB 1 OPMUPOBAHNIO HOBbIX CTAHAAPTOB XXWU3HM;

3aMHTEPECOBAHHOCTb B MOMy4YeHMM BMONOrMYEeCcKMX 3HaHWA B LiENSX NOBbILLEHUSN
obLwen KynbTypbl, €CTECTBEHHO-HAY4YHOMW T[PaMOTHOCTW, KaK COCTaBHOM 4acTu
PYHKUMOHANbHOW  FPamMOTHOCTM  obyvawowmxcss, GOpMUPYEMON MPU  U3YYEHUN
ounonoruu;

NMOHMMaHWE CYLIHOCTU METOAOB MO3HaHMS, WCMONb3yeMbIX B €CTECTBEHHbIX
Haykax, CNoCOBHOCTM UCMOMNb30BaTh Nofydaemble 3HaHUSA ANs aHanmsa u 06bACHEHNS
ABNEHNA OKpY)KatoLero Mvpa U Mpoucxogslmx B HEM U3MEHEeHUW, yMeHue genatb
0DOOCHOBaHHbIE 3aKMOYEHUS Ha OCHOBE Hay4HbIX (PAKTOB M MMEIOLLUMXCA OAHHbIX C
Lenbto Nofy4YeHnst OCTOBEPHbIX BbIBOAOB,

CMOCOBHOCTb CaMOCTOATENBbHO WCMNONb30BaTb OMONOrMyeckne 3HaHua Angd
peLueHnsa Nnpobnem B pearbHbIX XNU3HEHHbIX CUTyaLUsX;

OCO3HaHME LEHHOCTM Hay4yHOW [eATenbHOCTW, T[OTOBHOCTb OCYLUECTBNATb
NMPOEKTHYIO M UCCIeAoBaTENbCKYH0 AEeATENbHOCTb MHAMBMAYANBHO U B rpynne;



FOTOBHOCTb M CNOCOBHOCTL K HENpepbIBHOMY 06pa3oBaHmMio 1 camoobpa3oBaHuIo,
K aKTUBHOMY MOSyYEHUIO HOBbIX 3HAHWA MO BUONOrMN B COOTBETCTBUMN C XKUIHEHHLIMU
noTpebHOCTAMM.

METAMNPEOMETHDBIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTtbl OCBOEHWS YydebHoro npegmeta «bBuonorna»
BKMOYAOT:  3HaYMMble  Onss  QOPMUPOBAHUS  MUPOBO33peHMss  obydaroLmxcs
MEXANCUUNINHAPHbIE  (MeXnpeaMeTHble) oblieHayyYHble MNOHATUS, OTpaxarowme
LeNOCTHOCTb Hay4YHOW KapTUHbI MUpa U cneunduky METOA0B NO3HAHWUSA, UCMONb3yeMbIX
B €CTeCTBEHHbIX HayKax (BELLeCTBO, SHEPrusi, SBneHue, npouecc, cuctema, HaydHbln
dakT, nNpuHUMN, TrUnoTesa, 3aKOHOMEPHOCTb, 3aKOH, Teopud, uWCcregoBaHue,
HabniogeHne, u3MepeHue, 9SKCNEPUMEHT W  Opyrux), YyHuBepcasnbHble YyyebHble
aenctems (No3HaBaTenbHble, KOMMYHUKATUBHbIE, PErynsaTUMBHbIE), obecneymBatoLime
dopmMupoBaHne  (PYHKUMOHANbHOMW FPaMOTHOCTM W COLManbHOM  KOMMNETEHUMn
obyvatomxcs, CNocobHOCTb obyuatomxcs ncnonb3oBaTb OCBOEHHble
MEXANCUUNIIMHAPHbIE, MWPOBO33PEHYECKNE 3HaHMA U YHMBepcamnbHble Yy4ebHble
AEencTBUSA B No3HaBaTeNbHOW U coLmaribHOM NpakTuke.

MeTanpeameTHble pe3ynbTaTbl OCBOEHUA nNporpamMmbl  cpegHero  obuiero
obpasoBaHNA OOMKHbI OTpaXaThb:

OBnapeHue yHuBepcasnbHbIMU Y4€OHbIMM NO3HaBaTeNbHbIMU OENCTBUSMM:

1) 6a3oBble norn4yeckne AeMCTBUSA:

CaMOCTOSAITENIbHO dopmynmpoBaTtb " aKkTyanuampoBaTtb npobnemy,
paccmaTtpmBaTtb €€ BCECTOPOHHE;

MCNONb30BaTb NPU OCBOEHMM 3HAHWUI NPUEMBI JTOTMYECKOrO MbILUMEHNS (aHanmaa,
CYHTE3a, CpaBHEHUS, Knaccudukaumm,  0bobLieHns), packpbiBaTb  CMbICN
Buonormyecknx NOHATUMIM (BbIAENSATb UX XapakTepHble NPU3HaKW, yCTaHaBNMBaTb CBA3W
C APYrMMU NOHATUAMN);

onpegenaTb Uenn OesTenbHOCTW, 3agaBas napamMeTpbl W KpUTepun unx
AOCTMXXEHUS, COOTHOCUTbL peayrbTaTthl AEATENBHOCTM C NOCTABMEHHBIMUN LLENAMMU;

ncnonb3oBatb OGuonorndeckne MNOHATUS ANst OObSCHEHUST PaKTOB U SIBIIEHUN
XXUBOW NpuUpoabl;

CTPOUTb JlIOrMYeckme paccyxXaeHus (MHOYKTUBHbIE, AeAYKTUBHbIE, MO aHanorum),
BbISIBMSATb  3aKOHOMEPHOCTU M NPOTUBOPEYNA B paccMaTpuBaEMbIX SBIEHUSIX,
opMynNMpoBaTh BbIBOAbI U 3aKNOYEHMS;

NPUMEHSATb CXEMHO-MOAENbHbIE CpeacTBa ANs NPenCcTaBNeHUst CyLEeCTBEHHbIX
CBSA3EM N OTHOLUEHUN B U3y4aeMblx BMonorndeckux obbekTax, a Takke npoTUBoOpeYdnin
pa3HOro poaa, BbisIBIIEHHbIX B Pa3NINYHbIX MHPOPMALMOHHBIX UCTOYHUKAX;

paspabaTtbiBaTb MNfiaH pelweHns npobriembl C Y4ETOM aHanmsa WUMEILLNXCH
MaTepuanbHbIX U HEMaTepuarnbHbIX PECYPCOB;

BHOCUTb KOPPEKTMBbI B OEATENbHOCTb, OLEHMBATb COOTBETCTBME pe3ynbTaToB
Lensim, oueHMBaTb PUCKM NOCNEACTBUN OAEATENBHOCTY;

KOOPAWHMPOBATb M BbINOMHATL paboTy B YCNOBUAX pearlbHOro, BUPTYarbHOMo U
KOMOMHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KpeaTMBHOE MbILLMNEHUE MPU PELLUEHUN XU3HEHHbIX Npobrem.

2) 6a3oBble uccrnepgoBaTenbCKkne AeMCTBUA:

BNnageTb HaBblkaMu Yy4ebHO-uccrneaoBaTeNibCKOM U MPOEKTHOW OeATenbHOCTH,
HaBblkaMK pas3peLLeHns Npobnem, cnoCOBHOCTLIO N TOTOBHOCTBIO K CAMOCTOATESNTbHOMY
MOMCKY METOAOB PEeLUEHMSI MPaKTUYECKUX 3a[ad, NPUMEHEHWUI0 pasfnnyHbIX MeTOod0B
NO3HaHUSA;



MCNONb30BaTb Pasfnn4YHble BUAbl AESATENbHOCTM MO MOMYYEHUIO HOBOrO 3HAHUSA,
ero uHTepnpeTtaumu, npeobpasoBaHMio U MPUMEHEHUIO B YYEBHbIX CUTyauusix, B TOM
yucne Npu co3gaHnm y4ebHbIX U coumanbHbIX MPOEKTOB;

dopmMmpoBaTb Hay4HbIN TUM MbILWIEHUS, BrageTb HayyHOUM TEPMUHOMOTNEMN,
KNtOYEBbIMU NOHATUSIMU N METOLAMMU;

CTaBuTb W dopmMynupoBatb COBCTBEHHble 3adayn B obpasoBaTenibHOM
AEATENbHOCTU U XXU3HEHHbIX CUTYaUUSIX;

BbIABNATb  MPUYUHHO-CNEACTBEHHbIE CBA3WM W akTyanusuMpoBaTb  3ajady,
BblABUraTb rMnoTesy e€ pelleHuns, HaxoauTb aprymMeHTbl Ang goKasaTenbCTBa CBOMX
yTBEpPXAEeHWI, 3aaBaTb NapaMeTpbl U KPUTEPUU PELLEHNS;

aHanuampoBaTb MOMyYeHHbIE B XO4E PeLUeHMs 3adayn pesynbTaTtbl, KPUTUYECKN
oLeHMBaTb UX JOCTOBEPHOCTb, MPOrHO3NPOBaTb N3MEHEHNE B HOBbIX YCIOBUSX;

AaBaTb OLEHKY HOBbIM CUTyaLUsaM, OLeHMBaTb NPUOBPETEHHbIN ONbIT;

OCYLLEeCTBNATb LieneHanpaBneHHbIn MOUCK MepeHoca CcpeactB U cnocobos
AeNncTBUS B NpodpeccuoHarnbHyo cpeay;

yMeTb MEepeHOCUTb 3HaHWS B MNO3HABaTENbHYKD W MpakTu4eckyto obnactu
XN3HEeAesATEeNbHOCTH;

yMeTb MHTErpupoBaTh 3HAHWNS U3 pa3HbIX NpegMeTHbIX obnacTen;

BblABUraTb HOBble Wnaew, npegnaratb OpUrMHasnbHble NOAXOAbl WM pPeLleHus,
CTaBUTb Npobnembl 1 3a4ayu, JonyckatoLwme anbTepHATUBHbIE PELLEHUS.

3) paboTa c uHcopmaumen:

OPUEHTUPOBATLCA B PasfIMYHbIX MCTOYHUKAX WHGopMaumm (Tekcte y4yeBHOoro
nocobus, Hay4HO-NONYNsiPHON NuTepaTtype, BUONOrMYECKMX COBapsaX U CNpaBOYHUKAX,
KOMMbIOTEPHbIX 6asax daHHblX, B VIHTepHeTe), aHanusMpoBaTb WHQOpPMaLMIO
pasnu4YHbIX BUAOB U (OOpM NpefCcTaBneHns, KPUTUYECKN OLeHMBaTb €€ 4OCTOBEPHOCTb
N HENPOTMBOPEYMNBOCTD;

dopMynupoBaTb 3anpocbl M MNPUMEHATb Pa3fMYHble MEeToAbl MpPU MOUCKE WU
oTbope BGuonornyeckomn nHopmauumn, HeobxoaMmon Ans BbINOSHEHNS y4eOHbIX 3a4au;

npuobpetatb  ONbIT  UCMONb30BaHUS  MHAPOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHOMOMMN, COBEPLUEHCTBOBATb KYNbTYypy aKTMBHOIO WCMOMb30BaHUA pPasfMyHbIX
MOUCKOBbIX CUCTEM,;

CaMOCTOATENBHO BblOMpaTh ONTUMAanbHYH dopmy npeacraBreHus
Buonornyeckon MHGoOpMauuKn (cxembl, rpaduviki, guarpammbl, Tabnuubl, PUCYHKU W©
Apyroe);

MCNONb30BaTb HaYy4HbIV A3bIK B Ka4eCTBe cpeacTBa npu pabote ¢ Guonornyeckom
MHpopMaumnen: NPUMEHATb XMMUYECKUe, (bu3myeckne n MateMaTuyeckue 3Haku U
CMMBOSb, dopmynbl, abbpesunatypy, HOMeEHKNaTypy, MCNonb30BaThb n
npeobpasoBbiBaTb 3HAKOBO-CUMBOJSIMYECKNE CPEACTBA HArnagHOCTY;

BnageTb HaBblkaMW pacno3HaBaHUA U 3aWwunTbl MHAOPMALMK, NHEHOPMALMOHHOM
6e30nacHOCTM NIMYHOCTH.

OBnapeHue yHuBepcasnbHbIMU KOMMYHUKaTUBHbIMU AeACTBUAMM:

1) o6weHue:

OCYLLECTBNATL KOMMYHMKaUMM BO BCceX cdepax XXM3HW, akTUBHO y4acTBOBaTb B
avanore wWnum OucKyccum no cywectsy obcyxgaemon Tembl (YMeHWe 3agaBaThb
BOMPOChHI, BbICKa3blBaTb CY>XAEHWUSI OTHOCUTENbHO BbINOMHEHUS NpeanaraeMon 3agayn,
Yy4nTbIBaTb UHTEPECHI N COrMAacOBaHHOCTb MO3VLUMA OPYrMX y4aCcTHUKOB Auanora vnu
ANCKyccun);

pacnosHaBaTb HeBepbanbHble cpeacTBa OOLWEHWA, MNOHUMAaTb 3HaYeHue
coumarnbHbIX 3HAKOB, MPEANOCHINIOK BO3HUMKHOBEHMSI KOHMIMUKTHBLIX CUTyauun, yMeTb
cMAryaTb KOHQSIUKTBI U BECTU NEeperoBopbl;



BNageTb pasnuyHbiMn cnocobamu ob6LWeHns u B3aMMOOEWCTBUSA, MNOHUMATb
HamepeHnsa opyrux niogen, nNposiBnATb yBaxXuTernbHOe OTHOoLeHue K cobeceqHuKy U B
KOppeKTHOWN hopme hopmMynmpoBaTb CBOM BO3PAKEHUS;

pasBEPHYTO M JIOTMYHO M3NaraTb CBOK TOYKY 3pPEHUs C WUCNOoSib30BaHMEM
A3bIKOBbIX CPEACTB.

2) coBMeCcTHas AeATesNIbHOCTb:

NOHMMaTb M WUCMOMb30BaTb MNPENMYLLECTBA KOMaHOHOWM W  WHAUBMAYalbHOW
paboTbl Npu peweHun 6Guonormyeckon npobrnembl, 060CHOBbLIBAaTb HEOOBXOAUMOCTb
NPUMEHEHNS rpynnoBbIX OpM B3aMOOENCTBUA Npu peLlleHnn y4ebHom 3agayuu;

BblbupaTb TeMaTUKy W MeToAbl COBMECTHbIX [OEWUCTBUA C YYETOM 0OLMX
WMHTEPECOB 1 BO3MOXHOCTEN KaXXA0r0 YrieHa KONneKTnea;

npyHMMaTb  Uenn  COBMECTHOW  [eATeNbHOCTW, opraHu3oBbIBaTb U
KOOpAWHMPOBaTb [LEWCTBMS MO €€ [AOCTWXKEHWI: COCTaBNATb MfaH [LEeWCTBUM,
pacnpegensate ponM C  YY4ETOM MHEHUA Yy4aCTHUKOB, oOcyxaaTb pesynbTaThbl
COBMECTHOW paboThl;

OLeHMBaTb KayeCcTBO CBOEro BKMafda W KaKOoro yvyacTHMKa KOMaHAbl B o6Lini
pe3ynbTaTt No pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MPOEKTbl, OUEeHMBaTb WAen C NO3ULUMM  HOBW3HDI,
OPUIrMHaNbHOCTUN, NPAKTUYECKON 3HAYUMOCTN;

OCYLLeCTBNATb NO3UTUBHOE CTpaTernyeckoe noBeaeHne B pasfnyHbiX CUTYaUUsIX,
NPOSsIBNATb TBOPYECTBO M BOOGpaXkeHne, 6bITb MHULMATUBHBIM.

OBnapeHue yHuBepcasnbHbIMU PerynaTMBHbIMU AeCTBUAMM:

1) camoopraHusauus:

ncnonb3oBaTb BMonornyeckne 3HaHUsA Ang BbiIBIEHUA NPobreM n Ux pelleHns B
XN3HEHHbIX N YY4EOHbIX CUTYaLUSX;

BblOMpaTb Ha OCHOBE OMOMOrMYeckUX 3HaHUN LerneBble U CMbICIOBbIE YCTaHOBKU
B CBOMX LEMNCTBUAX M MOCTYMNKax no OTHOLLEHWUIO K XXMBOW Npupoae, CBOEMY 340POBbLIO U1
3[J0POBbIO OKPYXKaIOLLMX;

CaMOCTOATENbHO OCYLLECTBNASATb MO3HABATENbHYD AEATENbHOCTb, BbIABMASATb
npobnemsbl, cTaBuTb M (opmMynupoBaTb COOCTBEHHbIE 3agadn B oOpasoBaTeNbHOW
AEATENbHOCTU U XXU3HEHHbIX CUTYaUUSIX;

CaMOCTOATENbHO COCTaBNATb MNMaH pelleHus NpobremMbl C y4ETOM UMEHOLNXCH
pecypcoB, COBCTBEHHbIX BO3MOXHOCTEN U NPeanoYTEHUN;

AaBaTb OLEHKY HOBbIM CUTyaUUsM;

paclmpsaTb pamkn y4ebHOro npeameTa Ha OCHOBE NMYHbIX NPEANOYTEHUN;

Aenatb OCO3HaHHbIN BbIOOp, aprymeHTUpoBaTh ero, 6patb OTBETCTBEHHOCTb 3a
peLleHue;

oueHnBaTb NPMOBPETEHHBIN ONbIT;

cnocobcTBOBaTb (POPMUPOBAHMIO U MPOSABEHNIO LLUMPOKON 3pyaULMN B pasHbIX
obnacTtsx 3HaHuK, NOCTOSIHHO MOBLIWATb CBOM Ob6pas3oBaTENbHbIN U KYNbTYPHbIN
YPOBEHb.

2) CaMOKOHTPOIb:

AaBaTb OLEHKY HOBbIM CUTyauMsiM, BHOCWUTb KOPPEKTUBbI B [OEATENbHOCTb,
oLeHMBaTb COOTBETCTBUE PE3YNbTATOB LENsM;

BNageTb HaBblkaMu MO3HaBaTESNIbHON pedrieKCUN Kak OCO3HAHWSA COBepLUaeMbIX
AENCTBUA N MbICIUTENBbHBIX NPOLECCOB, NX Pe3yrbTaTOB U OCHOBAHWI, UCMOSb30BaTb
Npuémbl pednekcnn ansa oUeHKn cutyauumn, Bblbopa BEPHOro peLLeHus;

yMeTb OLeHMBaTb PUCKM U CBOEBPEMEHHO NPUHMMATb PELLEHUS MO UX CHUKEHWIO;

npyHMMaTb MOTMBbBI W aprymMeHTbl Opyrux npu aHanumse pesynbTaToB
AEeATENbHOCTH;

3) npuHATHE cebsa n apyrux:



NpUHMMaTL cebs, NoOHMMas CBOM HeQoCTaTKN U JOCTOMHCTBA;

NPpUHMMaTbL MOTUBbI W  apryMeHTbl [OpyrMx Mpu aHanuse pesynbTaTos
AeATeNbHOCTY;

npu3HaBaTb CBOE MpaBo M NpaBo APYrMX Ha OLLINOKY;

pas3BMBaTb CMOCOBHOCTb MOHMMAaTb MUP C NO3ULIMK OPYrOro Yernoseka.

NMPEAMETHbIE PE3YJIbTATDI

MpeameTHble pesynbTaTbl 0cBOeHMst nporpammMbl COO no 6uonorun Ha 6a3oBoM
YpOBHEe BKMNO4alT cneunduydeckme ana yyebHoro npegmeta «buonornsa» HaydHble
3HaHUSA, yMeHMss K cnocobbl OENCTBUA NO  OCBOEHMWIO, UMHTepnpetTauum wn
npeobpasoBaHUIO 3HaHWUK, BUAObl OEATENbHOCTU MO MOSTyYEHUO HOBOMO 3HaHUA U
NPUMEHEHNIO 3HAHWUA B pPas3nUYHbIX Y4eOHbIX CUTyauusix, a TaKke B peasibHbIX
XMU3HEHHbIX CUTyauusX, CBSA3aHHbIX C ©Owuonornen. B nporpamme npegMeTHble
pes3ynbTaTbl NPeACcTaBneHbl Mo rogam obyyYeHus.

MpeoMeTHble pes3ynbTaTbl OCBOEHUs ydebHoro npeameTta «buonorvs» e 10
Kyiacce OOMKHbI OTpaxaTb:

COPMUMPOBAHHOCTb 3HAHWA O MecTe U ponu 6GuonorMm B CUCTEME HAY4YHOrO
3HaHUS eCTeCTBEHHbIX HayK, B (DOPMWPOBAHUN COBPEMEHHON €CTECTBEHHO-Hay4HOMU
KapTUHbl MMpa U HaAy4yHOro MWPOBO33PEHUSA, O BKMaLe POCCUUACKUX U 3apybexxHbIX
YY€HbIX-OMoNoros B pa3sutne dmonorumn, yHKLUNOHANbHOM rPaMOTHOCTU YenoBeka As
PEeLLEHNS XXN3HEHHbIX 3aay;

yMEeHMEe packpblBaTb cofep)kaHue BMonornyecknx TeEpMUHOB U MOHATUN: XU3Hb,
KneTka, opraHmam, metabonmam (06MeH BELLECTB M NpeBpaLLEHNE SHEPIUN), FOMEOCTa3
(camoperynsumusi), ypoBHeBasd oOpraHu3auusi XuMBbIX CUCTEM, CaMOBOCMNpPOU3BedeHue
(penpogykums), HacneaCTBEHHOCTb, U3MEHYNBOCTL, POCT U Pa3BUTUE;

ymMeHue usnaratb Ouonorumdyeckme Teopum  (KnNeTodHasd, XPOMOCOMHas,
MyTaUWOHHas, LeHTpanbHas aorma MonekynsapHon 6uonorun), 3akoHol (. Mengens, T.
Moprana, H. . BaBunosa) 1 yyeHus (0 ueHTpax MHoroobpasus M NpOUCXOXAEHUNA
KynbTypHbIX pacteHun H. L. BaBunosa), onpenenatb rpaHuubl MX NPUMEHMMOCTU K
XWBbIM cUCTEMAaM;

yMeHWe BnageTb MeTo4aMW Hay4yHOro no3HaHus B Guonoruun: HabnwogeHue wu
OMuCaHue >XMBbIX CUCTEM, MNPOLECCOB W SABMEHUN, opraHuMsaumsa un npoBefeHue
BMONOrMyeckoro 3KCNepuMeEHTa, BbIOBWKEHWE TUMNOTE3bl, BbIABMEHWE 3aBUCUMOCTU
Mexgy uccrnegyembiMM  BennuMHamKu, OObSCHEHWE MOMYYEHHbIX pPe3ynbTaTos,
MCNOSb30BaHHbIX HaYYHbIX MOHATMI, TEOPUN U 3aKOHOB, YMEHWE OenaTb BblBOAbl Ha
OCHOBaHWUW NOJTy4YEHHbIX Pe3yrbTaToB;

YMEHWEe BbIOENATb CYLECTBEHHble MPU3HaKM BMPYCOB, KMETOK MPOKapuoT W
9yKapuoT, O4HOKMNETOYHbIX U MHOIOKNETOYHbIX OpraHn3mMoB, 0COHBEHHOCTM NPOLLECCOB:
obMeHa BeLLeCTB M NpeBpaLleHna SHeprun B KneTke, hoToCuHTE3a, NNacTU4eCcKoro u
9HepreTuyeckoro obmeHa, XeMOCWHTe3a, MWUTO3a, Menos3a, Onfoa0TBOPEHUS,
Pa3MHOXEHUSA, NHONBMAYASNIbHOrO pas3BUTUSA opraHM3ma (OHTOreHes);

yMEHME TMPUMEHSATb TMOSlydEHHble 3HaHUS AOns 0b6bACHEeHMsT BUonornyeckmnx
NpoLUEeccoB N ABMNEHUN, ONS NPUHATUA NPaKTUYECKUX peLleHn B NOBCELHEBHOM XN3HN
C uenbto obecrneyeHnss 6e30MacHOCTM CBOEro 340POBbS U 300POBbS OKPYXKAOLLMX
nogen, cobnogeHnss HOpM rPaMoOTHOMO MOBEAEHMS B OKpYXKatoLen NnpupogHon cpeae,
NOHUMaHNE HeOBXOAMMOCTU UCMOSIb30BAHUA AOCTUMXXEHUA COBPEMEHHOW Ouonorun m
BuoTexHonorMm Ang paumoHanbHOro NPMpoAoNoNb30BaHUS;

YMEHMEe pellaTb AfiEMEHTapHbIE reHeTMYeckme 3agadm Ha MOHO- 1 gurnbpugHoe
CKpelmBaHue, CUEensieHHOe HacrnegoBaHue, COCTaBNATb CXeMbl MOHOrMGpuMAHOro
CKpeLmBaHus ansa npenckasaHnsa HacnegoBaHUs NPU3HaKoB Y OPraHn3moB;



yMEHMe BbINONMHATL NabopaTopHble W npakTudeckne paboTtbl, cobniogatb
npasuna npu pabote ¢ yyebHbiM 1 NnabopaTopHbiM 060pPYyAOBaAHUEM;

YMEHME  KPUTUYECKM OueHMBaTb W WHTepnpeTupoBatb  WMHOpmauuio
Buonormyeckoro cogep)xaHus, BKNIOYAIOLLYIO NCEBAOHAaYYHble 3HaHUSA U3 PasfiNYHbIX
MCTOYHMKOB (CpefcTBa MacCcoBOW MHGOPMauMK, Hay4yHO-NOMNynspHble MaTtepuansbl),
9TUYEeCKMe acnekTbl COBPEMEHHbIX WccrnedoBaHMnM B Buonoruv, MeauuuHe,
OMOTEXHONOMNU;

yMeHue co3faBaTb COOBCTBEHHbIE NMUCbMEHHbIE U YCTHblE coobLueHnda, obobLas
Buonormyeckyto MHAPOPMaLMD N3 HECKONbKUX MCTOYHUKOB, FPaMOTHO UCMNONb30BaTb
NOHATUNHBIN annapaT Guonoruu.

MpeameTHble pe3ynbTaTbl OCBOEHUs y4yebHoro npeameta «buonorua» e 11
K1acce JOMKHbl OTpaXaTb:

COPMMPOBAHHOCTb 3HAHWA O MecTe U ponu GuonorMm B CUCTEME HaY4YHOro
3HaHNA eCTeCTBEHHbIX HayK, B POPMMUPOBAHUM COBPEMEHHOW €CTEeCTBEHHO-Hay4YHOU
KapTMHbl MMpa WU HAy4YHOr0 MWPOBO33PEHUSA, O BKIALE POCCUUACKUX U 3apybexxHbIX
YY€HbIX-61ONOroB B pa3sutne Guonornm, PyHKLUMOHANLHOM rPaMOTHOCTM YeroBeka ans
PELLEHMS XXN3HEHHbIX 3aay;

YMEHWEe packpbiBaTb coAep)XaHue OMOonorMyecknx TEPMUHOB W MOHATUIA: BUA,
nonynaumsa, reHoqoHA, 9BOMUMS, ABMXKyLWME Ccunbl  (GPakTopbl)  3BOMOLMK,
NpUCNocobneHHOCTb  OpraHn3mMoB, BuaoobpasoBaHMe, 3JKoMornyeckme  paktopsl,
aKocucTema, NpoayLEHTbl, KOHCYMEHTbI, PeayueHTbl, LUenn nuTaHus, 3Korornyeckas
nupammga, bmuoreoueHos, buocdepa;

yMeHne manaratb Guonornyeckune Teopun (3BontoumoHHas Teopua Y. [apBuHa,
CMHTEeTUYeCcKas Teopust 3BOSIIOLMM), 3aKOHbl W 3aKOHOMEPHOCTU (3apoablLeBOro
cxogctea K. M. bBapa, YepefoBaHus rnmaBHbIX HanpaBneHun n nyten aponwoumm A. H.
CeBepuoBa, ydeHus o Ouocdepe B. W. BepHagckoro), onpegensaTtb rpaHuubl MX
NPUMEHNUMOCTM K XKUBbIM CUCTEMAM,;

yMeHWe BnageTb MeTodaMW Hay4yHOro no3HaHus B Guonoruun: HabnwogeHue wu
ONUCaHME >XMBbIX CUCTEM, MPOLECCOB M SBMNEHWA, OpraHu3auusi U npoBegeHue
BMONOrMyeckoro 3KCNepuMeHTa, BbIOBWKEHWE TUMNOTE3bl, BbIABMEHME 3aBUCUMOCTU
Mexagy uccrnegayembiMM  BENUYMHaMK, OOBACHEHME MOMYYEHHbIX pPe3ynbTaTos,
MCNOMb30BaHHbIX HaYyYHbIX MOHATUW, TEOPUN U 3aKOHOB, YMEHWE OeniaTb BbiBOAbl Ha
OCHOBaHWUW NOJSTYYEHHbIX Pe3yNbTaToB,;

YMEHWE BblAeNATb CyLLEeCTBEHHbIE NPU3HAaKN CTPOEHUst BUONOrMYECKUX OO BEKTOB:
BMAOOB, MONynsiuMi, MPOAYLEHTOB, KOHCYMEHTOB, peadyLeHToB, OnoreoueHo3oB U
3KOCUCTEM, OCOBEHHOCTM NPOLECCOB: HAacNeACTBEHHON M3MEHYMBOCTU, €CTECTBEHHOMO
otbopa, B1ngoobpasoBaHus, npucnocobneHHoCcTn OpPraHn3mos, AencTBus
9KOMOrMyecknx (pakTopoB Ha OpraHM3Mbl, NepeHoca BeLLECTB M MNOTOKa 3Heprun B
9KOCUCTEMAX, aHTPOMOreHHbIX W3MEHEHUA B 3JKOCUCTEMAX CBOEW MECTHOCTH,
KpYyroBOpoOTa BELLECTB M BMOreoxXmMMmnyecknx Luknos B bruocdepe;

YMEHNE MNPUMEHATb MOSMyYEHHble 3HaHUS AN 00bACHEHUS BUOoNorMyYecKnx
MPOLIECCOB W SABMEHUN, ANS NPUHATUSA NPaKTUYECKNX PELLEHUI B NOBCEOHEBHOW XU3HU
Cc uenbto obecneveHns 6e30MacHOCTU CBOEro 300POBbsi U 340POBbS OKPYXKaKLLMX
nogen, cobnogeHnss HOpM rPaMoOTHOIO NOBEAEHMSA B OKpYXKatoLwen npupogHon cpeae,
NOHMMaHne HeobX0AMMOCTM NCNONb30BaHUA SOCTUXKEHUIN COBPEMEHHON Brnonornm ons
paunoHanbHOro NPUPOAONONb30BaHUS;

YMEHMe pellaTtb 3nemMeHTapHble Ouonornyeckue 3agadn, COCTaBMATb CXEMbl
nepeHoca BeLEeCTB U 9HePrnm B akocuctemax (Lenu nutaHus);

YMEHMEe BbINOMHATL NabopaTopHble U npakTudeckne paboTtbl, cobniogatb
npasuna npu paboTe ¢ y4ebHbIM 1 nabopaTtopHbiM 060pyaOBaHMEM;



YMEHME  KPUTUYECKM OueHuMBaTb W UHTepnpeTupoBatb  MHOpPMaLMIo
BMONOrMYECKOro COAEPKaHUS, BKNHOYAKLWY MCEBAOHAYYHbIE 3HAHUS U3 Pa3fIMYHbIX
MCTOYHMKOB (CpeacTBa MacCcoBOW MHGOPMauMK, Hay4yHO-NOMNynspHble MaTtepuansbl),
paccmaTtpmBaTtb rnobanbHble aKonorn4yeckmne npobnemsbl COBPEMEHHOCTH,
opMMpoBaTb MO OTHOLLEHMIO K HUM COBCTBEHHYIO MO3ULIMIO;

yMeHue co3faBaTb COOBCTBEHHbIE MUCbMEHHbIE N YCTHblE CcOObLLEHUs, 0600LLas
Buonormyeckyto MHAPOPMaLM0 U3 HECKONbKUX MCTOYHUKOB, FPaMOTHO WCMNONb30BaTb
NOHATUNHBIN annapaT Guonoruu.



TEMATUYECKOE NMNJIIAHUPOBAHUE

10 KNNACC
KonunyecTtBo 4yacoB OnNeKTPOHHbIe
Ne HaumeHoBaHue pa3aenoB n Tem (undppossbie)
n/n nporpamMmmbi Bcero KoHTponkHbie [paktuieckne obpas3oBaTeribHble
paboTbl paboTbl pecypcbl
Bubnnoteka LLJOK
1 Buonorus kak Hayka 2 0.5 https://m.edslc;lo.ru/7f41c292
2 YKnBble cuctembl 1 nx opraHmsaumsi 1 Bubruoreka LIOK
https://m.edso0.ru/7f41¢c292
3 XMUYECKMIA COCTaB U CTPOEHME 8 1 Bbubnnoteka LLOK
KNeTKn https://m.edso0.ru/7f41¢c292
4 YKnsHegeaTenbHOCTb KIEeTKU 6 Bubruoreka LIOK
https://m.edso0.ru/7f41¢c292
5 PasmHoOXeHue n nHanemnayansHoe 5 1 BbubnuoTteka LUIOK
pas3BUTUE OPraHM3mMoB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTb M UBMEHYMBOCTb 3 15 Bbubnnoteka LLIOK
OpraHn3moB https://m.edsoo.ru/7f41¢c292
7 Cenekuyusi opraHmamoB. OCHOBbI 3 BbubnuoTteka LUIOK
ounoTtexHonorum https://m.edso0.ru/7f41¢c292
8 Pes3epBHoe Bpems 1 Bubnuoreka LIOK
https://m.edso0.ru/7f41¢c292
OBLUEE KOJIMYECTBO YACOB INO 34 0 4

NMPOrPAMME



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

11 KNNACC

KonunyecTtBO YacoB

ANEeKTPOHHbIe

HauvmeHoBaHuMe pa3genoB n TemM nodpoBble
Ne n/n nporpammb! pasAa Beero KoHTponbHble [lpaktuyeckue LL‘Gpda):?oaa'reLbele
paboTbl paboTbl pecypcbl
Bubnnoteka LLOK
1 9BONIOLMOHHAs Gronorus 9 1 https://m.edsI(;lo.ru/7f41cc74
5 BO3HMKHOBEHME 1 Pa3BUTUE XKUIHU 9 05 Bbubnnoteka LLIOK
Ha 3emne https://m.edsoo.ru/7f41cc74
Bbubnuoteka LUIOK
3 OpraHu3amel v okpyxaioluas cpena S 1 https://m.edsoo.ru/7f41cc74
4 CoobLecTBa 1 aKonornyeckme 9 Bbubnnoteka LLIOK
CUCTEMbI https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 Bubnmoreka LIOK
https://m.edsoo.ru/7f41cc74
OBLUEE KOJIMYECTBO YACOB MO 34 0 o5

NMPOrPAMME



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

NnOoyPOYHOE NMNIAHUPOBAHUE

10 KNNACC
Ne KonunuecTtBo 4acoB Nata ANeKTPOHHbIe udpoBbIie
aln Tema ypoka Beero KoHTponbHble [lpakTuyeckue n3yueHus o6pasoBaTenbHble
paboTbl paboTbl pecypchbl
Bubnmnoteka LIOK
1 Buonoruns B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo0.ru/863e632a
MeToabl NO3HAHUSA XNUBOW
npupoasbl. MNpakTuyeckas
[o]
2 za?:ﬁz)?'u[:jsojaame 1 0.5 Bubnmoreka LIOK
' https://m.edso00.ru/863e6122
pasnnyHbIX METOAOB Mpu
n3ydeHnn GMonorn4eckmx
0O6bEKTOBY
3 Buonormnyeckmne cuctemsil, 1 Bubnmnoteka LIOK
npouecchbl U X U3yvyeHue https://m.edso00.ru/863e6564
4 )K:lgﬁ:eglg/l:ac;mas 1 Bubnmnoteka LIOK
) https://m.edso0.ru/863e674e
MUHeparnbHble conm
5 Benku. CoctaB n ctpoeHue 1 Bubnmnoteka LIOK
oenkos https://m.edso00.ru/863e6b72
depmeHTbl —
ovonornyeckue
KaTanusaTopbl.
[o]
o | Teperopiaspatorate | y Suomorera LK
- ' https://m.edsoo.ru/863e6b72
KaTannTu4eckon
aKTUBHOCTM (DEPMEHTOB
(Ha Nnpumepe amunasbl Unn
KaTtanasbl)»
7 Yrnesoabl. Jlunnabl 1 BbubnuoTteka LIOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.eds00.ru/863e6870

HyKJ'Iel/IHOBbIe KUCNOTHI.

Bubnmnoteka LIOK

8 ATO https://m.edso0.ru/863e6d5c
o | vopiems kemon GuGnotexa LOK
) https://m.edso00.ru/863e6e88
KneTtouHas Teopus
10 KneTka kak LenocTHas
»KMBas cuctema
CtpoeHue
3yKapUOTUYECKOWN KNETKMW.
JTabopaTopHas pabota Ne
Lo crboen Susruorera LOK
11 KUBOTHBIX FpMGO’B " 0.5 https://m.edso0.ru/863e6ff0
o https://m.edso00.ru/863e716¢c
BakTepui nog
MMKPOCKOMOM Ha roTOBbIX
MUKponpenapartax u nx
onucaHue»
12 OOmMeH BeLlecTB nnu Bubnmnoteka LIOK
MeTabonuam https://m.edso00.ru/863e766¢
Bbubnuoteka LIOK
13 PoTOCHHTE3. XEMOCHHTE3 https://m.edso00.ru/863e7c98
y Bubnuoteka LLOK
14 OHepreTMeckiin 0bmeH https://m.edsoo0.ru/863e7aae
YKM3HEHHbIN LK KNETKMN.
[eneHune knetkn. MnTos.
JTabopaTtopHas pabota Ne BubnmoTexa LIOK
15 3 «Habnionerue mutosa B 0.5 https://m.edsoo.ru/863e7dc4
KneTkax KOH4YMKa KopeLlka
fniyka Ha rotToBbIX
MUKponpenaparTax»
16 BuocuHTes 6enka. BbubnuoTteka LIOK

Peakunsa maTpuyHoro

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

CUHTE3a

TpaHcnauusa — BMOCUHTES

Bubnmnoteka LIOK

17 Genka https://m.edsoo0.ru/863e796e
18 HekneTou4Hble popmbl Bubnuoteka LLOK
XN3HN — BUPYCbI https://m.edso0.ru/863e7540
dopMbl pa3aMHOXEHMS Bubnmoreka LIOK
19 OPraHIM3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
y Bubnuoteka LLOK
20 Mewos https://m.edsoo.ru/863e7f4a
O6pasoBaHue 1 pasBuTme
NMONOBbIX KNETOK.
OnnopgoTteopeHue.
21 JTabopaTtopHas pabota Ne 05 bubnuoTteka LIOK
4 «3y4eHne cTpoeHus ' https://m.edso0.ru/863e81b6
MONOBbIX KNETOK Ha
roTOBbIX
MUKponpenapaTax»
22 NHansugyansHoe Bbubnuoteka LIOK
pas3BUTUE OPraHM3mMoB https://m.edso00.ru/863e8436
2 rachercraeioo GuSnmoTexa LIOK
https://m.edso0.ru/863e86f2
N3MEHYNBOCTU
3akoHOMepHOCTH
o4 HacrnegnoBaHUA NPU3HaKoB. Bubnnoteka LIOK
MoHornépuaHoe https://m.edso0.ru/863e8878
cKpelynBaHue
OurmbpngHoe
o5 ckpelnBaHme. 3aKoH Bubnuoteka LLOK
He3aBUCMMOro https://m.edsoo.ru/863e89a4
HacnegoBaHUs NPU3HAKOB
26 CuenneHHoe 0.5 BbubnuoTteka LIOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

27

28

HacnegoBaHME NPU3HAKOB.
JTabopaTopHas paboTta Ne
5 «M3yyeHune pesynbTaTtoB
MOHOMMGPUAHOIO U
ANrnbépuaHoro
CKpeLnBaHus y
ApOo30(uIibl Ha rOTOBbIX
MUKpornpenapaTax»

"eHeTMKa nona.
HacnepnoBaHue npu3Hakos,
CLIENMNEHHbIX C MNOSIoM

N3meH4YmBOCTb.
HeHnacnencrteeHHas
N3MEHYNBOCTb.
JTabopaTopHas pabota Ne
6. N3ydyeHune
MoaumKaLMOHHON
N3MEHYNBOCTH,
NOCTpPOEHNe
BapuaunoOHHOro psiaa u
BapuaLMOHHOWN KpNBOM»

0.5

https://m.edso00.ru/863e8c60

bubnuoTteka LIOK
https://m.edso00.ru/863e8c60

bubnuoTteka LIOK
https://m.edso0.ru/863e8efe

29

30

31

HacneacrteeHHas
N3MEHYMBOCTb.
JTabopaTopHas paboTta Ne
7. «AHanu3 mytaumn y
Apo30duribl Ha rOTOBbIX
MUKponpenapaTax»

leHeTUKa yenoBeka

PesepBHbIN YpOK.
O6006LeHne no Teme
«HacneacTtBeHHOCTb U
N3MEHYMBOCTb

0.5

Bubnmnoteka LIOK
https://m.edso0.ru/863e8efe

Bubnuoteka LLOK
https://m.edso00.ru/863e8d78



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

OpraHn3moB»

Cenekums kak Hayka u

Bubnmnoteka LIOK

32 npotecc 1 https://m.edso0.ru/863e9214
3 conedumm pacrenn ) GuSnmoTexa LIOK
KUBOTHBIX https://m.edso0.ru/863e9214
34 BbuoTtexHonorus kak 1 Bubnmnoteka LIOK
oTpacnb NPon3BoACTBa https://m.eds00.ru/863e9336
OBLUEE KOJIMYECTBO YACOB 34

Mo NPOrPAMME



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

11 KINNACC

KonunyecTtBO YacoB

ONeKTPOHHbIe udpoBbIe

Ne Tema ypoka K n fara obpasoBaTenbHble
n/n yp Beero OHTPOJIbHbIE paKkTu4yeckue n3yueHus P
paboTbl paboTbl pecypchbl
1 OBoSoUNA N MeToabl eé 1 Bubnuoteka LLOK
N3yyeHus https://m.edsoo.ru/863ea20e
2 npencrasnenmn o6 . GubnmoTexa LIOK
pea https://m.edso0.ru/863e9570
aBonounm
Bubnmnoteka LIOK
3 Mukpossorioums 1 https://m.edsoo0.ru/863e9cle
Monynauus kak
anemMeHTapHasa eanHuiua
BMA 1 3BOSTHOLMMN.
Bubnmnoteka LIOK
4 Naboparophas pabora Ne 1 0.5 https://m.edso0.ru/863e99c6
1 «CpaBHeHne BMOoB no
Mopcdonornyeckomy
KpUTEPUIO»
5 g?':/lexl\ilyeu:?:pimbj;l: I(baKTOpr) 1 Bubnmorexa LIOK
https://m.edsoo.ru/863e9da4
aBonounmn
6 EcTecTBeHHbIN OTOOP 1 ero 1 Bubnmnoteka LIOK
dopmbl https://m.edso0.ru/863e9ed0
PesynbTaTthl 3BOMNOLNN:
npucnocobneHHOCTb
OpraHn3moB u
BnaoobpasoBaHue.
7 JTabopaTtopHas paboTta Ne 1 0.5 Bubnuoreka LIOK

2 «Onucaxmne
npucnocobneHHoCTH
opraHuama u eé
OTHOCMUTENbHOrO

https://m.edso00.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Xapaktepa»

HanpasneHus v nytu

Bubnmnoteka LIOK

8 MaKpO3BOSIHOLUN https://m.edsoo0.ru/863e9cle
9 HeobpaTumocTb aBonoumm
10 NcTopus KN3HM Ha 3emne
N MeTobl €é n3y4eHus
11 MMnoTe3bl NPONCXOXAEHUS Bubnmnoteka LIOK
XW3HU Ha 3emne https://m.edsoo.ru/863ea5a6
12 PasButune xm3Hn Ha 3emne Bubnnoteka LIOK
no apam 1 nepuogam https://m.edsoo.ru/863eatbbe
OcHoBHbIe aTanbl
3BOMOUNN pacTUTESNBHOIO
N XXMBOTHOIO Mupa. EuGnvoTeka LIOK
13 MpakTueckas padora Ne 1 0.5 https://m.edsI(;lo.ru/863ea8bc
«M3yyeHmne nckonaembix
OCTaTKOB pacTEHNN U
XMBOTHbIX B KONNEKLMNAXY
14 CoBpemeHHas cuctema Bubnnoteka LIOK
OpraHM4yeckoro mupa https://m.edsoo.ru/863ea48e
15 3Bonouua Yenoseka Bubnmnoteka LIOK
(aHTponoreHes) https://m.edsoo.ru/863eac2c
16 ABwyLume cunbl Bbubnuoteka LIOK
(dbakTopbl) aHTponoreHesa https://m.edsoo.ru/863ead44
17 OcHoBHble cTagumn
3BOMOLUNN YeroBeka
18 npupome anantaim GuSnmoTexa LIOK
https://m.edsoo.ru/863eaea?
Yyenoseka
PesepBHbIN ypOK.
19 O600LWeHne no Teme

«BoO3HMKHOBEHME U
pasBUTME XN3HN HA



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

3emne»

20

OKosorms Kak Hayka

21

22

23

Cpefbl obutaHuna un
3Konormyeckme akTopbl

Abnotnyeckme akTopbl.
JTabopaTopHas paboTta Ne
3. «Mopconoruyeckume
0COBEeHHOCTN pacTeHnn U3
pasHbIX MECT 0OMTaHUNAY.
JTabopaTopHas pabota Ne
4. «BnvsiHue cBeTa Ha
POCT U pa3BUTME YEPEHKOB
Koneyca»

BuoTtnyeckue aktopsbl

0.5

Bubnmnoteka LIOK
https://m.edsoo.ru/863eafec

bubnuoTteka LIOK
https://m.edso0.ru/863eb10e

bubnuoTteka LIOK
https://m.edso00.ru/863eb348

24

Jkonormn4yeckue
XapaKTepUCTUKN
nonynsauun. MNMpaktuyeckas
paboTa Ne 2 «[logcyét
NNOTHOCTU NONYNALNIA
pasHbIX BUAOB pacTeHUN»

0.5

25

26

CoobuecTtBa opraHn3mMoB
— BnoueHos
JKonornyeckne CUCTeMbI
(akocucTeMmbl)

Bubnmnoteka LIOK
https://m.edso0.ru/863eb46a

BbubnuoTteka LIOK
https://m.edso00.ru/863eb46a

27

OcHOBHbIe NnokasaTtenu
3KOCUCTEMBbI.

JKornormyeckme nupamuasi.

CBolcTBa 3KOCUCTEM.
Cykueccus

Bubnuoteka LLOK
https://m.edsoo0.ru/863eb5fa

28

[MpupogHble 3KOCUCTEMBI

29

AHTpOnoreHHole



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

QKOCUCTEMDbI

Buocdepa — rnobanbHas

Bubnmnoteka LIOK

30 aKocucTema 3emnu 1 https://m.edso0.ru/863ebb5e
31 oyeorsobanmn ) GuGMoTera LIOK
6 https://m.edso0.ru/863ebd16
noccepbl
32 YenoBe4yecTBO B 1
bnocdepe 3emnun
33 CocyuiectBoBaHue 1 Bubnmnoteka LIOK
npupoabl 1 YenoBe4vecTBa https://m.edsoo.ru/863ebale
Pe3epBHbIN YpOK.
O600LeHne TeMb
34 1
«CoobulecTtBa u
3KOSOrnMyeckme CUCTEMbI»
OBLLEE KOJIMYECTBO YACOB 34 0 25

Mo rNMnPOrPAMME

OUEHOYHbIE NMPOLEAYPHI

10 KNNACC
Ir_\ll;_)nypoxa Tema ypoka

> MeToabl no3HaHuA xusown npupoabl. NMpakTtuyeckas pabota Ne 1 «Mcnonb3oBaHue pa3nMyHbIX METOAOB
npu U3y4eHUU 6MONOrM4ecKknx o6 LEKTOB»

6 depmeHTbl — Bronornyeckme katanuasatopbl. JlabopaTtopHas paboTta Ne 1 «MA3yyeHue KaTanuTuyeckom
aKTMBHOCTU pepMeHTOB (Ha npumepe amusnasbl UK KaTanas3sbl)»

11 CTpoeHune ayKkapmoTmnyeckom KNeTKM. JNla6opaTopHas paboTta Ne 2 «M3yyeHne CTpOEHUSA KNEeTOK pacTeHUMN,
XWBOTHbIX, TPUGOB U 6aKTEepMn NOA4 MUKPOCKOMNOM Ha roTOBbIX MUKpoONpenaparax U X onucaHue»

15 YKnsHeHHbIn uukn knetkn. deneHne knetkn. Mutos. JlabopaTtopHas pabota Ne 3 «HabnogeHme mutosa B
KrneTKax KOHYMKa KOpeLlKa JiyKa Ha roToBbIX MUKpornpenapaTtax»

21 O6pasoBaHue 1 passuTre NonoBbix kneTok. OnnogoTesopeHue. JlabopatopHasa paboTta Ne 4 «A3y4veHune



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

CTPOeHUA NONOBLIX KNEeTOK Ha rOTOBbIX MUKpoONpenapaTax»

CuenneHHoe HacnegoBaHue npusHakos. JlabopaTopHas pabota Ne 5 «M3yyeHue pesynbtaToB

26 MOHOIMOPUAHOro U AUrMGPUAHOIro CKpewmBaHusa y Apo30¢unbl Ha rOTOBbIX MUKponpenapaTax»
3 MN3MeHYNBOCTb. HeHvaCJ'Ie,EI,CTBeHHaFI n3ameH4MBoCTb. JlabopatopHasa pa6orta Ne 6. MsyquMev §
MoauMKauLMOHHOM U3MEHYMBOCTU, NOCTPOEHNE BapuMaLMOHHOIo psia U BapuaLuMoOHHON KPpUBOW»
29 HacneacteeHHas nameH4nBoCTb. JlabopaTtopHasa paboTta Ne 7. «AHanus3 mytauum y apo3odunbl Ha
roToBbIX MUKpOMNpenaparax»
11 KINACC
Ne
ypoka HaumeHoBaHue paboTbl
n/n
4 Monynaums kak aneMeHTapHas egvHuiula suga v asosounn. JllabopaTtopHas pa6ota Ne 1 «CpaBHeHue
BMAOB NO MOP(ONTOrM4eCKOMY KpUTEPUIO»
7 PeaynbTaTthl 3Bontoumn: npucnocobneHHoCTb OpraHM3MoB 1 BugoobpasoBaHue. JlabopaTtopHasa paboTta Ne
2 «OnucaHne NpmMcnoco6sIeHHOCTU OpraHM3Ma U €€ OTHOCUTENIbLHOro Xapakrepa»
13 OcHOBHbIe aTanbl 3BOSIHOLUN PacTUTENLHOTO 1 KNBOTHOTO MUpa. Mpaktnyeckas pabota Ne 1 «U3yyeHue
MCKOMaeMbIX OCTaTKOB PaCTEHUMN U XKUBOTHbIX B KOJIJIEKLIUAXY
14 CoBpemMeHHasi cuctema opraHM4yeckoro mupa
AbuoTunyeckme cdaktopsl. JlabopatopHasa paboTta Ne 3. «Mopcdonornyeckne oCo6eHHOCTU pacTeHUN U3
22 pa3HbIX MecT obuTaHusay». JlabopaTtopHasa pa6oTta Ne 4. «KBnusaHue cBeta Ha pocT U pa3BuTue
YyepeHKOB Koseyca»
o4 Okonornyeckne xapakrepuctukm nonynsaumn. NMpakTnyeckasa pa6orta Ne 2 «Moac4éT nnoTHOCTH

nonynsu1n pasHbIX BUAOB pacTeHUN»



NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATENIbHOMN NPOIrPAMMbI

10 KINNACC

Koa

npoBepsieMoro
pe3ynbTaTa

NMpoBepsieMble NnpegMeTHbIe pe3yribTaTbl OCBOEHUA
OCHOBHOM Obpa3oBaTenbLHOM NPOrpaMmbl cpegHero
obLero o6pasoBaHus

CdopMnpoBaHHOCTbL 3HaHUKM O MecTe U ponu Buonorum B
CACTEME  HAY4YHOr0  3HAHUA  eCTECTBEHHbIX Hayk, B
dopMMPOBaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBbI
MMpa W Hay4YHOro MWPOBO33PEHUS; O BKIage POCCUNCKUX W
3apybexHbix  y4éHbix-buonoro B passutMe  Buonoruu;
PYHKUMOHANbLHON rpamMoOTHOCTM YenoBeka [N peLleHus
XW3HEHHbIX 3a4a4

YMeHue packpbiBaTb CoepkaHne 6nonornyecknx TEPMmMHOB U
MOHATUI: >KWU3Hb, KINeTka, opraHuam; MmeTtabonmsam (obGmeH
BELLEeCTB n npespaLleHne aHeprum), romeocras
(camoperynsaums), ypOBHEBasi OpraHvM3auusi XMBbIX CUCTEM,
CaMOBOCMNpPOM3BEeAEHNE (penpoayKkumsi), HacneacTBEHHOCTb,
N3MEHYMBOCTb, POCT U pa3BuUTHE

YMeHue wusnaratb Guonornyeckne Teopuu  (KneTouvHas,
XPOMOCOMHas, MyTaumoHHas), 3akoHbl (. MeHpgensa, T.
MopraHa, H.W. BaBunoBa) wun ydeHns (o UeHTpax
MHOroobpasunsi 1 NPOUCXOXAEHNSA KYNbTYPHbIX pacTteHun H.U.
Basunosa), onpeaenatb rpaHvubl UX NPUMEHUMOCTU K XKMBbIM
cuctemam

YMeHve BrnageTb MeTogamMu HayyYHOro no3HaHumsa B Guonorun
(HabniogeHne wn onucaHMe >XUBbIX CUCTEM, MPOLECCOB W
SIBMEHWA; oOpraHM3auns u nposedeHne BMonornyeckoro
3KCMNepuMeHTa, BblOBWXEHNE rmnoTesbl; BbiiBNeHMe
3aBMCMMOCTHU Mexay nccnegyembiMn BenMynHamm,
00BbSACHEHME MONYYEHHbIX pPe3ynbTaToB, WCMONb30BaHHbIX
Hay4HbIX MOHATUIN, TEOPUI N 3aKOHOB; YMEHWE AenaTb BbIBOAbI
Ha OCHOBaHWM MOMYYEHHbIX Pe3ynbTaToB)

YMeHVe BblOensiTb CyLEeCTBEeHHbIe MPU3HaKM BUPYCOB, KNEeTOK
NPOKapMOT U 3YKapuoT, OOHOKMETOYHbIX U MHOFOKMETOYHbIX
OpraHm3amoB; OCOBEHHOCTM npoueccoB obMeHa BeLecTB U
npespaLleHunst SHeprum B KneTke, dOTOCUHTES],
NnacTU4Yeckoro n 3HepreTMyeckoro obmMeHa, XeMOCUHTe3a,
MUTO3a, Meno3a, onnoaoTBOPEHMS, Pa3MHOXEHUS,
NHONBMAOYANbHOIO pa3BMTUS opraHn3ma (OHTOreHes)

YMeHVe NpPUMEHSITb MNOMYyYeHHble 3HaHMA Ans O06bACHEHMS
OMONOrM4Yecknx MpoLECCOB W  SABNEHUW, ANA  NPUHATUSA
NPaKTU4ECKNX peLleHUn B MOBCEOHEBHOM XWU3HW B UEnsx
obecneyeHna 6He3onacHOCTU CBOEro 340pPOBbS UM 340POBbSA
OoKpyXawwmx nogen, cobniogeHnss  HOpPM  FPaMOTHOrO
noBedeHns B OKpyXalowen npupogHOM cpede; MOoHMMaHue
HeobXo4MMOCTN MCMONb30BaHUS OOCTUXKEHUA COBPEMEHHOM
Bronoruun n BnoTexHonormm ans pauMoHansHOro




NpMpPOAONONb30BaHUS

YMeHVe pellaTtb 3reMeHTapHble FeHeTUYeckue 3adavnm Ha
MOHO- W AArMOpWUOHOE  CKpeluMBaHWe,  CLenrieHHoe
HacrnegoBaHMe,  COCTaBNATb  CXEMbl MOHOrMOpUAHOro
CKpeLumBaHusa ansi npeackasaHus HacneaoBaHUs NPU3HAKOB Y
opraHvM3MoB

YMeHue BbINONHATbL NabopaTtopHble U npakTuyeckune paboThl,
cobntogaTb npasuna npu pabote ¢ y4ebHbiM 1 NnabopaTopHbIM
obopynoBaHnem

10

YMeHNEe KPUTMYECKM OuUeHMBaTb W WHTEpPnpeTuMpoBaTb
nHpopmauunio BUONOrMYECKOro CcoaepXaHusi, BKIOYAKOLLYHO
nceBAoHay4Hble 3HaHMS M3 pasfnyHbIX MCTOYHMKOB (CMMWU,
Hay4yHO-NONyNsiPHbIE  MaTepuanbl); 3TUYECKMEe  acnekThbl
COBPEMEHHbIX WUCCrneaoBaHMi B Ouomoruu, MeauumHe,
dnotexHonormm

YMeHvne cos3gaBaTb COOGCTBEHHbIE MUCbMEHHbIE U YCTHbIE
coobuweHunsi, obobwaa 6Ouonornvyeckyro UHgopMauno K13
HEeCKOITbKNX NCTOYHUKOB, rPamMoTHO ncnonb3oBaTb
NOHATUNHBIN annapaT Guonoruun

11 KNNACC

Kopn
npoBepsieMoro
pe3ynbTaTta

NMpoBepsieMble NnpegMeTHbIe pe3yribTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTesibHOW NporpamMmmbl cpeaHero
obuiero obpasoBaHus

CdopMnpoBaHHOCTL 3HaHUKM O MecTe U ponu Guonorum B
CACTEME  HAy4yHOro  3HaHMS  EeCTEeCTBEHHbIX Hayk, B
dopMMPOBAHNUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBbI
MMpPa M Hay4YHOr0 MWPOBO33PEHUS; O BKIage POCCUNCKUX U
3apybexHbix  y4éHbix-buonoroe B passutMe  Buonoruu;
yHKUMOHANbHOW FPaMOTHOCTM 4erioBeka [Ans  pelleHns
XW3HEHHbIX 3a4a4

YMeHue packpbiBaTb coaepxaHme 61nonornyecknx TepMMHOB U
MOHATMI: BUA, NONynauus, reHodoH, 3BOMOUNA, ABMXYLLUME
cunbl (bakTopbl) 3BOMOLMMK, MPUCNOCOBNEHHOCTL OPraHN3MoB,
BnaoobpasoBaHue, akonormdeckne paktopbl, 3KOCUCTEMA,
NPoAyUEeHTbl, KOHCYMEHTbl, peayueHTbl, uenn nuTaHus,
aKkonornyeckas nupammuga, buoreoueHos, dbnocdepa

YMeHue wusnaratb Ouonorunyeckme Teopun (3SBOMNOLMOHHAS
Teopus Y. [lapBuHa, CUHTETMYECKAs Teopus IBOMOLMK),
3aKOHbl M 3aKOHOMEpPHOCTU (3apogbliweBoro cxoactea K.M.
Bapa, 4epenoBaHusi [NaBHbIX HanpasreHUA U NyTeun
aponoumn  A.H. CesepuoBa, y4vyeHna o 6Ouochepe B.U.
BepHagckoro), onpepensatb rpaHvubl UX MNPUMEHUMMOCTU K
XMBbIM CUCTEMaM

YMeHve Brnagetb MetodamMy Hay4yHoro no3HaHus B Guonorum
(HabnogeHne M ONMCaHUE XUBbIX CUCTEM, MPOLIECCOB U
SIBNEHWA; opraHu3auus u npoeedeHue Buonornyeckoro
3KCNEPMMEHTA, BbIOBWXKEHME rmnoTesbl; BbIsIBNEHME




3aBNCUMOCTU mexay ncenegyemboiMm BeJIM4nHamu,
00bsCHEHNE NOoNny4yeHHbIX pe3ynbTaToB, WCNOJNIb30BaHHbLIX
Hay4HbIX NMOHATUMN, TGOpVIVI M 3aKOHOB, YMeHUe geratb BblBOAbI
Ha OCHOBAHWMWM NOJNTYyYEHHbIX p63yJ'IbTaTOB)

YMeHne BblAensaATb CyWECTBEHHble MNPU3HAKNW CTPOEHUS
Buonornyecknx oOGBLEKTOB: BMAOB, NOMynsUMA, NPOAYLIEHTOB,
KOHCYMEHTOB, pefyLeHToB, OMOreoueHo30B W 3KOCUCTEM,;
OCODEHHOCTU MpPOLECCOB HACMEACTBEHHOW W3MEHYMBOCTY,
€CTeCTBEHHOIO oTbopa, BMAOOOGpa3oBaHus,
NPMCNocoBneHHOCTN OpPraHM3MOB, AEWCTBUS 3IKOSNOTMYECKNX
akToOpoB Ha OpraHM3mbl, MNepeHoca BeLWEeCcTB M MNoToka
SHEPrMM B IKOCUCTEMAX, aHTPOMOreHHbIX W3MEHEHUA B
9KOCUCTEMAx CBOEW MECTHOCTM, KPYyroBopoTa BeLeCTB W
BroreoxnmMmmnyecknx LMKnoB B buocdepe

YMeHMEe MpUMEHATb MNOSyYEHHbIE 3HAHUA ONA OO0BLACHEHUS
Ononornyeckux npoLeccoB W  SABMAEHUW, ANs  NPUHATUS
NPaKTU4YECKNX pPELUEHMA B MOBCEOHEBHOM XW3HU B LENsx
obecneyveHnss 6e3o0nacHOCTM CBOEro 340pOBbs U 300POBbS
OKpyXawwux nwogen, cobnogeHns HOpM  FPamMOTHOro
noBedeHUs B OKpyXawuwen npupogHOM cpede; NOHUMMaHue
HEeoBX0OUMOCTM MCMNONb30BaHUS OOCTUXKEHUN COBPEMEHHOWN
ouonornn onsa paunoHanbHOro NpUPoAoNoNb30BaHNUS

YMeHvne pewaTb 3nemMeHTapHble 6uonornveckve 3agauyu,
COCTaBNATb CXeMbl MepeHoca BelwecTB W 3SHeprun B
akocucTemax (Lenu nutTaHus)

YMeHue BbINonHATL nabopaTopHble U npakTuyeckne paboThbl,

cobniogate npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbLIM
obopyanoBaHneM

10

YMEHMe KpUTUYECKM OLEHMBATb W UHTEPNPETMPOBATb
nHopmMauuio BMONOrMYECKoro COAEPXKaHWUS, BKITHOYAIOLLYHO
NCeBAOHAy4YHblE 3HAHMSA U3 pasnUMYHbIX UCTOYHMKOB (CMW,
Hay4HO-NONyNAPHbIE mMaTepuanbl); paccmaTtpuBaTb
rmobanbHble  3Konormyeckne npobnemMbl COBPEMEHHOCTH,
dhopmmpoBaTb NO OTHOLLEHWUIO K HUM COBCTBEHHYHO MO3ULMIO

YMeHne cos3gaBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHbIE
coobuweHunsi, obobwaa 6OGuonornyeckyro UHgopMauulo K13
HEeCKOITbKNX NCTOYHUNKOB, rpamMoTHO Ncnosnb3oBaTb
NOHATUNHBIN annapaT Guonorun




NMPOBEPAEMBbIE 3JIEMEHTbI COOEPXAHUA

10 KINNACC

Koa

MpoBepsieMbIl anemMeHT coaepXxaHus

1

Buonorus kak Hayka

11

1.2

2.1

2.2

3.1

Buonoruns — Hayka o xuBon npupoge. Ponb 6uonornun B hopmmpoBaHmm
COBPEMEHHOWN Hay4YHOW KapTuHbI Mupa. Cuctema Gmonornyeckmx Hayk

MeToabl NO3HaHWSA XMBOW nNpupodbl (HabnogeHue, SKCNEPUMEHT,
onucaxwue, namepeHue, Knaccudgukaums, MOAENUPOBaHME,
cTaTucTudeckas obpaboTka faHHbIX)

XKuBble cuctemMbl U X OpraHm3aumns

Kueble cuctembl (buocuctembl) Kak npeamMeT u3yveHus OBuonorum.
CowicTtBa brnocucrtem n nx pasHoobpasme

YpoBHM  opraHu3auum  GuocucTem: MOJEKYNSIPHO-TEHETUYECKUN,
KNEeTOYHbIN, OpPraHU3MeEHHbIN, MNONYyNALMOHHO-BUAOBOW, 3KOCUCTEMHbIN,
drocdepHbIn

XMMNYECKMIA COCTaB N CTPOEHMNE KIETKU

XUMUYECKMIA COCTaB KNETKN. XMMUYECKME SNEMEHTbI: MaKpO3INIEMEHTbI,
MUKpPO3nemMeHTbl. Boga u MuHepanbHble BewecTtBa. PyHKUMM BOAObI U

MUHepanbHbIX BewecTB B kneTke. [logaep)xaHMe OCMOTUYECKOro
OanaHca

3.2

3.3

3.4

3.5

Benkn. CoctaB u cTpoeHue 6enkoB. AMMUHOKUCIIOTbBI — MOHOMEPbI
6enkoB. HesameHMMbIe N 3aMeHNMblE aMUHOKUCAOTbl. AMUHOKUCITOTHbIN
cocTaB. YpPOBHU CTPYKTypbl 6enkoBon Monekynbl (nepBu4Has,
BTOPMYHaA, TPeTMYHAs W 4YeTBEpPTMYHAA CTpPyKTypa). XuUMU4eckune
cBovicTBa 6enkoB. buonornyeckne yHkUMnN 6enKoB.

depmeHTbl — 6uonorndeckme katanusatopbl. CTpoeHne depmeHTa:
aKTUBHbIN  LEHTP, cybcTpaTHas  cneundunyHocTb.  KodepMeHThI.
ButamnHbl. OTnnums depmMeHToOB OT HEOPraHMYEeCKMX KaTanm3aTopoB

YrneBoabl: MoOHocaxapuabl (rntoko3a, pubo3a wn  ages3okcupurdosa),
Ancaxapuvabl (caxaposa, Nnakrosa) n nonvcaxapubl (Kpaxman, rmmkoreH,
uenntonosa). buonornyeckne yHKUNKN yrneBoaoB.

Jinnngpl: Tpurnuuepunabl, ctepouibl, dochonunugbl. MapodunsHo-
rmapocdobHble ceorcTBa. bruonornyeckne dyHkumm nunuaos. CpaBHEHME
yrnesonoB, 6enkoB 1 NUNUAOB Kak MCTOYHUKOB 3HEPTrnu

HyknenHosble kucnotel: OHK un PHK. Hykneotngbl — MoHOMepsbl
HYKNenHoBbIX kucrnoT. CtpoeHne n dyHkunn OHK. CtpoeHne n yHkumnm
PHK. AT®: ctpoeHune 1 doyHKumnn

Lntonorns — Hayka o knetke. KnetoyHas Teopusi. MeToabl n3yydeHus
KNneTokK

3.6

Knetka kak uenocTtHas xmBasa cuctema. OO6wme npusHakM KneTok:
3aMKHyTas HapyxHaa Membpana, monekynbl OHK kak reHeTudeckun
annapar, cuctema cuHtesa benka

3.7

Tunbl KNeTok: aykapuoTudeckass u npokapuoTudeckas. OcobeHHOCTH
CTPOEHMA NpoKapuoTU4eckonm KrneTkn. KnetoyHas CcTeHka OGakTepui.
CTpoeHue aykapmoTmnyeckon knetkn. OCHOBHbIE OTNNYMA PaCTUTENBHOWN,
XXNUBOTHOWN M rpMOHON KNEeTKn




3.8

3.9

[MOBEPXHOCTHbIE CTPYKTYPbl KNETOK — KNEeTOYHas CTeHKa, MMUKOKanuKke, mux
dyHKumK. [Mnasmatudeckas MembpaHa, €€ cBoncTtBa W (DYHKUUMN.
Lutonnasama un eé opraHouabl. OgHomMembpaHHble OpraHouabl KNeTKW:
aHpgonnasmatumyeckaa cetb (AMC), annapat [onbDKW, JIM3OCOMbI.
[MonyaBTOHOMHbIE  OpraHoMAbl  KNeTKu:  MUTOXOHOPWUW,  nracTuibl.
MpovcxoxpgeHve  muTOoXOoHAPMM M nnactmg. Bugbl nnactmg,.
HemembpaHHble opraHovabl KneTku: pubOCOMbl, KNETOYHbIM  LEHTP,
PECHUYKM, XIYTUKU. PYHKUMM OpraHoMaOoB KNeTkn. BknoveHus

Aopo — perynsatopHbit  UeHTp kneTkn. CTpoeHune spgpa: sigepHas
oboroyka, kapuonnasma, XxpoMaTuH, SAPbILIKO. XpOMOCOMbI

3.10

TpaHcnopT BeLEeCTB B KNeTke

KunsHeneatenbHOCTb KNeTKu

4.1

O6bmeH BewectB, unu wmetabonuam. Accummnauums  (NacTUYECKUN
obmMeH) n guccmmunauusa  (3HepreTuyeckunm obmeH) — OBe CTOPOHbI
eanHoro  npouecca  mMmetabonuama. Tunbl  obMeHa  BeELLECTB:
aBTOTPOOHLIN U reTepoTpodHbIN. Ponb bepmMeHTOB B 0OMeEHe BeLlecTB
1 NpeBpaLLeHNN SHEPTUN B KNeTKe

4.2

doTtocnHTes. CeetoBasg M TemHoBasa pasbl (poTocCuHTE3a. Peakummn
doTocnHTe3a. APPEKTUBHOCTL (hoTOoCMHTE3a. 3HavyeHne POTOCUHTE3a
Ana xun3Hm Ha 3emne. BnunaHune ycnosun cpefbl Ha (OOTOCUHTE3 U
CNocoObl NOBLILEHNSA €0 NPOAYKTUBHOCTU Y KYNbTYPHbLIX PACTEHUMA.
XeMoCuHTe3. XeMocuHTesupyowme 6akrepmn. 3HayeHne XeMocuHTesa
ANS XU3HW Ha 3emne

4.3

4.4

4.5

OHepreTnyecknin obmeH B kneTke. PacuienneHne BeLwecTB, BblAeNeHNe
aKKyMyIMpoBaHWe 3HEPruu B KreTke. JATanbl 3HepretTuyeckoro obmeHa.
Mukonuns. bpoxeHne u ero Buabl. KucrnopogHoe OKUCHEHWEe, wnu
KNneTo4Hoe abixaHne. OPPEKTUBHOCTb SIHEPreTUYECKOro obMmeHa

Peakumn matpuyHoro cuHTesa. [eHeTuyeckas uHdopmaums u OHK.
Peanusauunsa reHeTndeckon MHopmaunmn B KreTke. 'eHeTn4eckui kog v
ero csovcTtBa. TpaHckpunumst — matpuyHbin cnHtes PHK. TpaHcnauyusa —
onocuHTes 6Genka. KogupoBaHue amuHokucnotr. Ponb pubocom B
BbuocunHTe3e Berka

HekneTouHble OpPMbl XU3HU — BUPYCbl. MICTOpUSA OTKPLITUS BUPYCOB
(O0.N. WeaHoBcknin). OCOBEHHOCTM CTPOEHUA U XKU3HEOLEATENbHOCTU
BupycoB. baktepuocbarn. bonesHn pacTteHun, XMBOTHbIX M 4YenoBeka,
Bbl3blBAaeMble Bupycamu. Bupyc nmmyHopeduumTta yenoseka (BUY) —
Bo3byautens ClWOa. [Mpodunaktuka pacnpocTpaHeHUs BUPYCHbIX
3aboneBaHui

5.1

PasmHoXeHune n nHogunsmayarnbHoOe pa3BnuTne opraHnM3mMoB

KneTouHbIN UUKM, UMW XU3HEHHbLIW UuKN KneTkn. VHTepdasa u Mmntoas.
Mpouecchl, npoTekawwune B wuHTepdase. Pennukauma — peakuus
matpuyHoro cuHtesa [OHK. CtpoeHne xpomocom. XpOMOCOMHbIN Habop
— Kapuotun. [OunnovaHbln U ranfiouaHbli  XPOMOCOMHbIE Habopbl.
XpomaTtuabl. LinTonornyeckne OCHOBBbI pa3MHOXeHUS n
WHANBUAYanbHOro pas3BUTUA OpraHU3MoB.

Henexne knetkn — muto3. Ctagum mutosa. lNpoueccol, npoucxoasime
Ha pasHblX cTagusax MuTo3a. buonornyecknn cmbicn MUTO3a

5.2

dopmbl  pa3MHOXeEHUss opraHMamoB: ©Oecnonoe u nonoeoe. Buabl




©ecnonoro pa3MHOXeHUA:. perneHne HaagBoe, MnoyYykoBaHme OA4HO- U
MHOTOKNEeTO4HbIX, cnopoo6pasoBaH|/|e, BeretatTMBHoOE pa3MHOXEHUeE.
MCKyCCTBeHHOG KIOHMpoBaHne opraHnM3mMoB, ero 3Ha4eHune and cenekumm

5.3

5.4

5.5

lMonoBoe pa3MHOXeHue, ero oTnNn4ns ot 6ecnonoro.

Mewnos. Ctagnn menosa. lNpouecchl, npoucxoasiume Ha cTagusx Menosa.
[MoBeneHne xpomocom B Menose. KpoccuHrosep. buonornyeckuin cMmbicr
N 3Ha4YeHne Menosa

lameToreHes — npouecc obpas3oBaHMs MOMOBbLIX KMETOK Y >XUBOTHbIX.
[MonoBble >xenesbl: CEMEHHUKM U AndHukn. OGpasoBaHWe N pas3BuUTME
NMONoBbIX KNETOK — raMeT (cnepmaTo3ons, anuekneTka) — cnepMmartoreHes
n ooreHe3. OCOBEHHOCTU CTPOEHUS SWLEKNETOK M CnepMaTo3ouaoB.
OnnopgoteopeHue. NapTeHoreHes

WHovenayanbHoe pasButue (OHTOreHes). OMbpuoHanbHoe pasButue
(ambpuoreHes). JTanbl 3MOPUOHANBHOrO pPas3BUTUA Yy MNO3BOHOYHbLIX
XVBOTHbIX: ApobneHue, racTpynsums, opraHoreHes.
MNMoctambpuoHanbHoe pasBuTue. Tunbl NOCTAIMOPUOHANBLHOMO Pas3BUTUS:
npsiMoe, Henpsimoe (nNu4mMHoYHOe). BnwnsiHwe cpegbl Ha passutue
OpraHuM3MoB; akTopbl, CNOCOBHbIE BbI3biBaTb BPOXAEHHbIE YPOACTBA.
PocT n passutune pacteHnn. OHTOreHe3 LBETKOBOrO pacTeHUs: CTpOeHne
CeMeHU, cTagun pasBnTus

6.1

6.2

6.3

6.4

HacneactBeHHOCTb M MUBMEHYNBOCTb OpraHM3moB

MpeameT n 3agaun reHeTukn. Kctopuma passutua reHeTukn. Bknag
POCCUNCKNX WU 3apybeXXHbIX YYEHbIX B pasBuTME reHeTukn. MeTtoabl
reHeTukn  (rMbpmaonornyecknin, LUUTOreHETUYECKUN,  MOSEKYSISIPHO-
reHeTuyeckm). OCHOBHbIE TeHeTU4eckne noHATUA. [eHeTudeckas
CUMBOJIMKA, UCMNOSIb3yeMasi B CXeMax CKpeLyBaHUN

3aKOHOMEpPHOCTU  HacregoBaHUs  MPU3HAKOB, YCTaHOBMEHHble [
Mengenem. MoHorbpngHoe ckpewmBaHme. 3akoH eguHoobpasus
mbpnaoB NepBoro nokoneHust. [paBuno OOMUMHMPOBaHWUA. 3aKoH
pacwenneHna npusHakoB. [wunotesa uyuctoTbl ramet. [lonHoe u
HEenonHoe OMUHMPOBAHME.

OurnbpungHoe ckpewmBaHne. 3akOH HEe3aBUCMMOrO HacnegoBaHus
npusHakoB. LlutoreHeTndeckne OCHOBbI AUTMOPUOHOIO CKpELLUMBAHUS.
AHanuaupylowiee ckpewmBaHue. Mcnonb3oBaHuMe —aHanu3upyloLero
CKpeLumMBaHns A51s onpegeneHuns reHotmna ocoom

CuenneHHoe HacnegoBaHue npu3sHakoB. Pabota T. MopraHa no
CLUENNIEHHOMY HacrneaoBaHUKO reHoB. HapylueHne cuenneHusi reHoB B
pesynbTaTte KpOCCUHroBepa. XpOMOCOMHas TeOopust HacneacTBEHHOCTH.
"eHeTMyecKkune KapThbl.

eHeTuka nona. XpOMOCOMHOE onpefeneHne nomna. AyToCOMbl W
NnosioBble XpOMOCOMbI. [[OMOrameTHble U reteporaMmeTHble OpraHu3Mmbl.
HacnepgoBaHue npu3HakoB, CLENSIEHHbIX C NOSIOM

MN3mMeH4YMBOCTD. Buabl M3MEHYMNBOCTHU: HeHacrnegcTBeHHas "
HacneacTBeHHasl. Ponb cpefbl B HeHacneCTBEHHOW W3MEHYMBOCTU.
Xapaktepuctunka MogmpukaumoHHON N3MEHYNBOCTU. BapnaunoHHbIv psa
N BapuaunoHHasa kpmeas. Hopma peakuumn npusHaka. KonmyectBeHHble U
Ka4eCTBEHHble  MpU3HakKM U  KUX Hopma peakuun. Csonctea
MOaMPUKaLMOHHON U3MEHYMBOCTU

6.5

HacneacrtseHHas, unm reHotunmyeckasi, uameH4nBoCcTb. KombnHaTneHas




N3MEH4YMBOCTb. Melo3 n nonoBon NpoLecc — OCHOBa KOMOWHATUBHOM
nameH4ymsocTn. MyTaumoHHaa nameH4YnBocTb. Knaccudumkaumna mytaumn:
reHHble XPOMOCOMHbIE, TEHOMHble. YacTtoTa M NPUYUHBI  MyTaLUN.
MyTareHHble bakTopbl. 3aKOH rOMOSIOrMYECKUX PSA0B B HacneaCTBEHHOM
nameH4mBoctn H.. BaBunosa

6.6

7.1

"eHeTuka yenoseka. Kapmnotmn yenoseka. OCHOBHblE METOAbl FEHETUKN
yenoeeka: reHeanormyecknn,  ONU3HeLOBbIN, LMTOreHeTUYECKNIA,
Onoxmmmnyeckmn, MONEKYNSAPHO-rEHETUYECKNIA. CoBpemeHHoe
onpenenexve reHoTuna: NOSTHOreHOMHOE CEKBEHNpPOBaHMeE,
reHoTMnuposaHne, B TOM u4ucne ¢ nomowpsto [LP-aHanusa.
HacneacteeHHble 3aboneBaHust YenoBeka: reHHble 6one3Hn, bonesHu c
HacneaCTBEHHOW MNpeapacrnofioXXEHHOCTbIO, XPOMOCOMHbIE  ©OnesHu.
ComaTun4yeckme n reHepaTuBHble MmyTaumu. MpuHumnbl 3gopoBoro obpasa
XW3HW, ANArHOCTMKK, NPOOUNAKTUKN N NeYEeHNs1 TeHETUYECKNX BonesHen.
Meguko-reHeTU4Yeckoe KOHCYNbTUpOBaHWE. 3HayeHue MeOuLMHCKON
reHeTUKNU B MNpPeaoTBPaLlEHMM W FIEYEHUN FEHETMYECKMX 3aboneBaHun
yenoBeka

Cenekuusi opraHmamoB. OcHOBbI BUOTEXHONOMMMK

CenekumMst Kak Hayka W rnpouecc. 3apoxgeHue cenekuumn wu
aomectukauma. Ydyenne H.. BaBunoBa o LEHTpax MNPOUCXOXOEHUA W
MHOroobpasus  KymnbTypHbIX pacTeHui. LleHTpbl  npouncxoxgeHus
AOMaLLHKX XMBOTHbIX. COpT, Nopoaa, Wwramm

7.2

CoBpemMeHHble MeToabl cenekumn. MaccoBbin UM MHOMBUAYASTbHLIN
OoTOOpblI B CenekuMuM pacTteHuMrM U XUBOTHbIX. OueHka aKcTepbepa.
BrnuskopoacTBeHHOE cKpelmBaHwe — WHOpUAWMHE. YucTas nuHKA.
CkpewmBaHne 4nUCTbIX nuHUMWA. [eTeposuc, wunu mbpugHaa cuna.
HepoactBeHHoOe CKpelumBaHune - ayTopunauHr. OTpanéHHas
mbpuansauma n e€ ycnexn. VICKyCCTBEHHbIN MyTareHe3 1 MosfydeHune
nonunaongoB.  [OCTMXKEHUS  CenekuMm  pacTeHWW, KUBOTHbIX U
MUKPOOPraHn3moB

7.3

BruotexHonorna kak otpacnb npou3sBoacTBa. [eHHas nHxXeHepuda. ITanbl
co3gaHus  pekombuHaHTHom [OHK ©  TpaHCreHHbIX OpraHm3moB.
KnetoyHas wuHXeHepusa. KneToyHble KynbTypbl. MuKpoknoHanbHoe
pa3sMHOXEHWe  pacTeHuWn. KnoHvpoBaHne  BbICOKONPOAYKTUBHbIX
CENbCKOXO3SINCTBEHHbIX OPraHM3MOB. OJKOMOrMYeckMe W  3TUYecKue
npobnemsbl. MO — reHeTU4YECKM MOONULMPOBAHHBIE OPraHN3MbI

11 KINNACC

Kopn

MpoBepsieMbIN 3anieMeHT coaepXaHus

IBonoLMOHHasa buonormsa

11

OBOMOLMOHHAs Teopus n eé mecto B Guonorun.

CeugeTtenbctBa aBonouun. MNaneoHTonorn4eckme: nocnegoBaTefnibHOCTb
NosABNEeHns BUAOB B MarieOHTOSNIONMYECKOM IeTonucK, nepexonHble
dopmbl. Buoreorpadguyeckue: €xoactBo U pasnuuve dayH u  dnop
MaTEPUKOB W OCTPOBOB. JMOpUONorMyeckne: CxoacTBa W pasnmyus
amMBpnoHoB pasHbIX BNOOB NMO3BOHOYHbIX. CpaBHUTENBHO-
aHaToMW4YeCcKMe: roMOSOrMYHble, aHanornyHole, pyauMeHTapHble opraHbl,
ataBu3Mbl.  MonekynsapHo-6MOXMMUYECKME:  CXOLACTBO  MEXaHM3MOB




HacneacTBEHHOCTU U OCHOBHbIX MeTabonuyecknx nyTem y BCex
opraHvM3MoB

1.2

1.3

OBonouMoHHaa Teopus Y. [apsuHa. [lpeanocbinikm BO3HUKHOBEHUS
AapBuHu3Ma. [Buxywme cunbl  3BonwouMm  BMaoB  no  [apBuHy
(M3bbITOYHOE pa3MHOXeEHNe npu OrpaHNYeHHOCTU pecypcos,
HeonpedenéHHas  M3MeHYMBOCTb, OGopbba 3a  cyllecTBoBaHwMe,
€CTEeCTBEHHbIN 0THOP)

CuHteTnyeckaa teopusa asonoumm (CTI) M OCHOBHbIE €€ MOMOXEHWS.
Mukpoasontoums. Monynauua kak eanHvLa B1aa U SBOSTIOLUK

1.4

1.5

2.1

Aswmxylime cunbl (pakTopbl) 3aBonounmn BUAOB B npupone. MytaunoHHbIN
npouecc U koMOuHaTMBHAA WM3MEHYMBOCTb. [MONynAUMOHHbIE BOSHbLI W
apend reHoB. WMsonsuma uM murpauusi. EctectBeHHbin oTbop —
Hanpasnsowun aktop asontoumn. Popmbl eCTeCTBEHHOro otbopa.
MprcnocobneHHOCTb OpraHM3MoB Kak pesyrnbTaT asosioumu. [Npumepsl
npucnocobneHnin y opraHnamoB. ApoMopdo3bl U ngmoagantaumu.

Bua wn BugoobpasosaHue. Kputepum Buga. OCHOBHble  (hOpMbl
BMOoobpasoBaHus: reorpaduyeckoe, Konorndeckoe

MakpoaBontouusi. Popmbl 3BonOUMN:  uneTUYeckas, AOUBEpPreHTHas,
KOHBepreHTHas, napannenbHas. HeobpaTumocTb 3BoNOLMM

BosHunkHOBEHME N pa3BuTne XnM3H1M Ha 3emne

[loHay4Hble NpeacTaBneHna O 3apoXOEHUU XU3HW. HaydHble rmnoTesbl
BO3HMKHOBEHUS XM3HU Ha 3emre: abrnoreHes n naHcnepmMmus. XuMmmnyeckas
3BONIOLMS. JKcnepuMeHTarnbHoe noaTeepxaeHue XUMUYECKOWN
aBonoumn. HavanbHble aTanbl Ouonoruyeckon a3sonwouun. [MnoTtesa
PHK-mupa. lNMepBble kneTkn n ux asonouuns. PopmmpoBaHMe OCHOBHbLIX
rpynn XMBbIX OPraHM3MoB

2.2

PasBuTtue xun3Hm Ha 3emrne no apam n nepuogam. Katapxen. Apxenckas
N npoTepo3omnckas apbl. [Naneosonckasn apa n e€ nepuoapbl: KEMOPUNCKUNA,
OPOOBUKCKUW, CUNYPUNCKUNA, OEBOHCKUN, KaMEHHOYrofbHbIA, MEPMCKUN.
Me3so3sonckas apa 1 e€ nepmoapbl: TPUacoBbIn, OPCKUIN, MESNTOBOM.
KanHosonckasas apa W €€ nepuoabl: NaneoreHoBbl, HEOreHOBbIN,
aHTPOMOreHoBbIN. XapakTepuCcTMKa KnuMmaTa 1 reosiorm4eckmx npoLeccos.
OcCHOBHble 3Tanbl 3BOMOUUN  PACTUTENBHOIO U  XMBOTHOIO MUpa.
ApomMopco3bl Yy pacTeHun n XMBOTHbIX. [losiBneHune, pacuseT W
BbIMUPAHME rpymnn XNBbIX OPraHM3mMoB

2.3

2.4

Cuctema opraHM4eckoro Mupa kak oTpaxeHuwe aontounn. OCHOBHbIe
cuctemaTmyeckune rpynnbl OpraHM3mMoB

oBonwumMsa  4yenoBeka.  AHTpononorMs  kak  Hayka. Passutume
npeacTaBneHnn o MNPOUCXOXAEHUU YenoBeka. MeTogbl U3yyYeHUs
aHTponoreHesa. CxoacTBa W pasnuumMs  4YeroBeka W KUBOTHbIX.
CuctemaTmyeckoe nonoxeHue yenoseka.

OBmxywme cunbl  (hbaktopbl) aHTponoreHesa. HacnenctBeHHas
N3MEHYMBOCTb N €CTEeCTBEHHbIN OTOOpP. OBLLEeCTBEHHbIN 00Opa3s KMU3HM,
N3roToBIieHMEe Opyaun Tpyaa, MbllUNeHne, peyb

2.5

OcCHOBHble CTagMm W BETBU SBOMIOLMM 4YEerioBeKa: aBCTParnonuTeku,
Uenosek ymenbin, Yenosek npamoxoaawmnm, Henosek HeaHgepTanbCKUn,
Uenosek pasymHbii. Haxogkum  MCKOMNaemblX  OCTaHKOB,  BpeMs
CyLLLeCTBOBaHUS, obnactb pacnpocTpaHeHusi, O6bEM rOfIOBHOrO0 MO3ra,
o6pas X13HK, opyams




2.6

Uenoseueckne pacbl. OcCHOBHble 6OonbluMe pacbl: €eBponeougHas
(eBpasuickas), Herpo-aBcTpanouaHasa (skeaTopuansHaga), MOHrononaHas
(asnaTtcko-amepukaHckas). YepTbl NpUcnocobneHHOCTM npeacTaBuTenemn
4YenoBEeYECKMX pac K YCNoBMsM CyLLeCcTBOBaHNSA. EQMHCTBO YenoBeyecknx
pac. Kputuka pacmusma

OpraHuambl 1 OKpyxatoLias cpega

3.1

3.2

3.3

3.4

Okonornss  kak Hayka. 3agauM U pasgenbl  akornornn.  MeToabl
SKOIOMMYECKUX UccrneaoBaHuin. JKorormyeckoe MupoBo33peHne. Cpeabl
obuTaHMs OpraHM3MoOB: BOAHAasi, Ha3eMHO-BO3AYyLUHAsi, MOYBEHHaS,
BHYTPMOPraHM3MeHHasl

konorndeckne aktopbl. Knaccudukauma 3KONormyecknx ¢akTopos:
abnotunyeckne, BUOTUYECKNE N @aHTPOMOreHHbIE. [IeNCTBME IKOSTOrMYECKNX
¢akTopoB Ha OpraHM3Mbl

AbnoTtnyeckme drakTopbl: CBeT, TemnepaTtypa, BNa>XHOCTb.
doTonepmogmsm. Mpucnocobnexuns OpraHn3moB K  OENCTBUIO
abnotnyecknx paktopoB. buonornyeckne puTMbl

Buotnyeckne  dakTopbl. Buaobl  OmoTtuyecknx - B3aMMOOENCTBUNA:
KOHKYPEHLMS, XMLHWUYECTBO, MapasvTuaM, MyTyanm3Mm, KOMMEHCanunsm
(HaxnebHnyecTBO,  KBAPTUPAHTCTBO), aMeHcanuaMm,  HeuTpanunsm.
3HayeHne  OuMoTU4ecKMx  B3aMMOAENCTBUMMA  ONA  CyLeCTBOBaHUA
OpraHM3moB B NpUPOAHbIX coobLiecTBax

3.5

Jkonoruyeckne xapaktepuctuki nonynsuun. OCHOBHble MokasaTenu
NONYNSUMKW:  YUCMEHHOCTb, MNMNOTHOCTb, POXOAEMOCTb, CMEPTHOCTb,
NpUPOCT, MUrpauus. IMHamMmmka YNCNeHHOCTN NoNynsiLnn 1 eé perynsums

CoobLecTBa N 3KONOrMYECKNE CUCTEMDbI

4.1

CoobuiecTBo opraHnamoB — 6uoueHos. CTpykTypbl BuoueHo3a: BMaoBas,
NPOCTPaHCTBEHHasA, Tpodudeckas (nuwesas). Buabl-gomuHaHTbl. CBSA3K
B OuoueHo3e

4.2

4.3

OKonornyeckme cuctembl (akocuctembl). lNMoHATMe 06 akocucteme u
BuoreoLeHo3se. PyHKUMOHanNbHbIE KOMMOHEHTbI 9KOCUCTEMDI:
NPOAYLIEHTbI, KOHCYMEHThI, peayLeHTbl. KpyroBopoT BeLecTB M MOTOK
9Heprmm B akocucteme. Tpoduyeckme (NULLEBbIE) YPOBHM 3KOCUCTEMDI.
MuweBble uenu 1 cetn. OCHOBHbIE NOKasaTenu akocucTembl: buomacca,
npoaykumnsa. Jkomormdeckne nuMpamuabl:  NPOAYKUMW,  YMCINIEHHOCTH,
Guomaccel. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTb, CaMOperynsiuus,
passuTme. Cykueccus

MpupoaHble 3KOCUCTEMbI. OKOCUCTEMbI 03EpP U peK. JKocuctema
XBOWHOMO UM LUMPOKOSIMCTBEHHOIO feca.

AHTPOMOreHHble  3KOCUCTEMbI.  ArpoakocucTemMbl.  YpBOIKoCUCTEMBI.
Buonornyeckoe U1  XO3SINCTBEHHOE  3HAYeHMe  arpoakocuctem U
ypboakocucrem.

BuopasHoobpasne kak haktop ycTomumBoCTU dkocuctem. CoxpaHeHue
BGuonornyeckoro pasHoobpasusa Ha 3emne

4.4

YueHne B.W. BepHagckoro o 6uocepe. paHuubl, COCTaB U CTPYKTypa
Buocdepsl. XKneoe Belectso 1 ero gyHkummn. OcobeHHocTn Buocdepsbl
Kak rnobanbHon akocuctembl. [uHammnyeckoe paBHoOBecue u obpaTHas
cBA3b B Buocepe. KpyroBopoThl BeLLECTB U BUOreoXmmMmyeckme LmKbl
anemeHToB (yrnepoga, asota). 3oHanbHocTb 6uocdepbl. OCHOBHblE




G1oMBbI CyLLmn

4.5

UenoseuyectBo B 6Ouocdepe 3emnu. AHTPOMNOreHHble WU3MEeHEeHUs B
6uocdepe. MobanbHble akonornyeckne Npobrnemsl.

OcHoBa pauuoHanbHOro ynpasfeHust NPUPOOHbIMU pecypcamMn n nx
ncnonb3oBaHue. [JocTxKeHNs Gruonornm n oxpaHa Nnpupoabi




YYEBHO-METOAUYECKOE OBECIEYEHUE OBPA30OBATEJIbBHOIO
NMPOLIECCA

OBA3ATEJIbHbIE YMEBHbIE MATEPUATIbI ANlA YYEHUKA

» buonorusa. 10 knacc. MNMaceyHuk B.B., KameHcknin A.A., Pybuos A.M. u ap.; MNMog
penakumen NMaceyHuka B.B. AkunoHepHoe obuiecTtBo «MN3garenbcTeo
«lpocseLweHne»

* Buonorua. 11 knacc. MNMaceynwuk B.B., KameHckuin A.A., Py6uos A.M. u gp.; MNog

penakumen NMaceyHuka B.B. AkunoHepHoe obLiecTtBo «M3gaTtensCcTBo
«lMpoceeLweHne»

METOAOMYECKUE MATEPUAIbLI ANA YYUTENA

LN®POBbIE OBPA30OBATEJIbHbIE PECYPCbl U PECYPCbI CETU
MHTEPHET



