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NOACHUTENbHAA 3ANMNCKA

Mporpamma no ydyebHomy npeamety "Buonorus" (manee - 6uonorva) Ha ypoBHe
cpeaHero obuiero obpasoBaHusa paspabotaHa Ha ocHoBe PegepasibHOro 3akoHa ot 29.12.2012
Ne 273-®3 «0O6 ob6pasoBaHumM B Poccuiickon Pegepauymm», Proc COO, KoHuenuuu
npenofasaHusa yyebHoro npeameta «buonorva» M OCHOBHbIX MNONOXKeHUN denepanbHON
pabouei Nnporpammbl BOCIUTAHUA.

YyebHbIn npeameTt «Buonorua» yrnybnéHHoro ypoBHA uM3ydeHusa (10-11 knacchbl)
ABNAETCA OAHUM U3 KOMMOHEHTOB NpeameTHoOM obnactn «EcTecTBEHHO-Hay4YHble NpeameTbl».
CornacHo nonoxeHnsm @Proc COO npodunbHble y4yebHble npeameTbl, M3y4yaemble Ha
yrnybféHHOM YpOBHE, ABAAOTCA cnocobom anddepeHumnaumm obydyeHns Ha ypoBHE cpeaHero
obuwero o6pasoBaHNA U NPU3BaHbl 06ecNeYnTb NPEEeMCTBEHHOCTb MeXKAY OCHOBHbIM 06LWWMM,
cpegHMm 0b6LWKUM, cpegHMM NPodeccMoHaNbHbIM M BbICLLMM 0bpasoBaHnem. B To Ke Bpems
KaXkabll M3 3TUX Yy4yebOHbIX npeameToB AOJ/IKeH ObiTb OPMEHTMPOBAH Ha NPUOPUTETHOE
peweHne ob6pasoBaTesibHbIX, BOCMUTATE/NbHbIX W pPa3BMBAOWMX 3a4a4y, CBA3AHHbIX C
npodopueHTaumMen obyyawwmxca U CTUMYIMPOBAHMEM WHTEpeca K KOHKpeTHon obnactu
Hay4yHOro 3HaHWA, CBA3AHHOIO ¢ buonornen, meanuMHOM, SKONOTUEN, NCUXONOTUEN, CNOPTOM
WAN BOEHHbIM L,E/10M.

Mporpamma no yyebHomy npeamety "Buonorna" naér npeacrasieHne o Lean 1 3agadax
nsydyeHns ydebHoro npegmeta «buonorma» Ha yrnybnéHHom ypoBHe, onpeaenset
obAsaTenbHoe (MHBapMaHTHOE) npeaMeTHOe CcoAep’KaHWe, ero CTPYKTypuMpoBaHWe no
pasgenam UM TemaMm, pacnpefeneHue Mo Kaaccam, PeKoOMeHAyeT Moc/ieAoBaTeNbHOCTb
n3yyeHma yyebHoro maTtepmana C y4€TOM MEXKNPEAMETHbIX U BHYTPUNPELMETHbIX CBA3EW,
Nornkn yyebHoro npouecca, BO3pacTHbIX ocobeHHocTel obyyatowmxca. B nporpamme no
6uonorMn peanumsoBaH NPUHLMN NPEEMCTBEHHOCTM C W3y4yeHMemM OMOIoTMM Ha YpPOBHe
OCHOBHOro obuwero obpasoBaHuA, bnarogaps 4Yemy NPOCMATPUBAETCA HaNpPaBAEHHOCTb Ha
nocneayowee pasBuTMe OUONOTMYECKUX 3HAHWK, OPUEHTUPOBAHHbLIX Ha QopmMupoBaHME
€CTEeCTBEHHO-HAaYyYHOr0 MUPOBO33PEHMA, 3SKONIOTMYECKOrO MbIWNEHUA, NpPeacTaBieHun o
340p0OBOM 06pase KU3HWU, Ha BOCNMUTAHME DEPEKHOIO OTHOLLUEHUA K OKPYXKatoLWen NpUpoaHoi
cpege. B nporpamme no 6MON0OrMmM TakKe MNOKasaHbl BO3MOMKHOCTM yyebHOro npegmeta
«Bbrnonornsa» B peanmsaumm TpeboBaHuit ProC COO K nNAAHUPYEMBIM NINYHOCTHbIM,
MeTanpeaMeTHbIM U NpeaMeTHbIM pe3ynbTatam obyyeHua M B GOPMMPOBAHMM OCHOBHbIX
BMOOB Yy4ebHO-NMO3HaBaTeNbHOM AeATeNbHOCTU O0Oy4YaloWMXCA MO OCBOEHWUID COAEpPrKaHMUA
buonornyeckoro o6pasoBaHMs Ha YPOBHE cpeaHero obuero o6pa3oBaHums.

YuebHbIn npeameT «buonorna» Ha ypoBHe cpegHero obuero obpasoBaHus 3aBepluaeT
6uonornyeckoe o6pasoBaHMe B LIKOJE N OPUEHTUPOBAH HA pPaCLUMPEHME U YrAybaeHne 3HaHN
obyyarowmMxca O KUBOW MNpPUPOAE, OCHOBAX MONEKYNAPHON W KAETOYHOU 6uonorum,
ambpuonorum n 6MonorMm pPasBUTUA, TEHETUKN, CeNeKUUU, BUOTEXHONOTUKU, IBOIOLUOHHOIO
YYEHUS U IKONOTUN.

N3yyeHune yyebHoro npeameTa «bruonorna» Ha yrnybneHHOM ypoBHE OPUEHTUPOBAHO Ha
NoAroToBKYy Oby4yaloWMXCa K nocneayrowemy noayyeHuto buonormyeckoro obpasoBaHus B
BY3aX M OpraHusaumnsax cpegHero npodeccmoHanbHoro obpasosaHma. OCHOBY €ro cogep»KaHua
COCTaBnAeT cuctema OMONOTMYECKUX 3HAHMMK, NOAYYEHHbIX NPU U3ydyeHUn obyyarowmmuca



COOTBETCTBYIOLMX CUCTEMATUYECKMX pa3aenoB O6MONOrMM Ha ypOBHE OCHOBHOro ob6uiero
ob6pasoBaHuA, B 10—11 Knaccax 3TM 3HaHMA NONyYatOT pa3BuTMe. Tak, paclumpeHbl U yraybaeHsl
6uonorMyecKkme 3HaHUA O PacTeHMUAX, KUBOTHbIX, rpubax, baKkTepusx, opraHM3ame YenoBeKa,
obWMX 3aKOHOMEPHOCTAX MWU3HU, AOMNOJHUTENbHO BK/AKOYEHbl OWONOrMYeckne cBedeHus
NPUKNALHOTO M MOUCKOBOTO XapaKTepa, KOTOpble MOXHO MCMOAb30BaTb KakK OPMEHTUPbLI AR
nocneaytowero Bbibopa npodeccmn. BoamoxkHa TakkKe MHTerpaums BMoNornyecknx sHaHUmn c
COOTBETCTBYIOLLMMM 3HAHUAMM, NONYYEHHBIMM OOYYAOLLMMUCA NPU U3YYEHUN DUBUKU, XUMUN,
reorpadmm n maTemaTUKu.

CTpykTypa nporpammbl no y4dyebHomy npeameTy "Buonorua" oTparkaeT CUCTEMHO-
YPOBHEBbLIN U 3BOJIIOLUMOHHBLIA NOAXOAbl K M3ydyeHUo buonornmn. CornacHo um, M3ydatoTcs
CBOMCTBA M 3aKOHOMEPHOCTU, XapaKTePHbIe A5 }KUBbIX CUCTEM PA3HOro YPOBHA OpraHmM3aumm,
3BO/IIOLMN OpPraHMYEcKoro Mupa Ha 3emne, COXpaHeHus OGuonormyeckoro pasHoobpasua
nnaHetbl. Tak, B 10 Knacce M3y4yaloTCA OCHOBbI MOJIEKYNSIPHON W KNETOYHOW 6uonoruum,
ambpuonornm n 6Monorun pPasBUTUA, FreHETUKM U ceneKkummn, BUOTEXHONOTUU U CUHTETUYECKOM
6MON0rNKN, aKTYyaNM3UPYIOTCA 3HaHMA obydyarowmxcs no 60TaHWKe, 300/10TMKM, aHATOMUW,
¢un3monornmn yenoseka. B 11 Knacce u3y4aroTca 3BONOUMOHHOE YYEHUE, OCHOBbI 3KONOTUN U
y4yeHue o buocoepe.

YuebHbin npeameTr «buosorua» npusBaH obecneuyntb OCBOeHMe obyyatrowmmnca
6MONOrMYECKNX TEeOpPUM M 33KOHOB, WAEN, MNPUHUMMOB W MPaBW/, JIeXalUX B OCHOBe
COBPEMEHHOMN €CTeCTBEHHO-HAY4YHOM KapTWMHbI MMpPa, 3HaHWIA O CTPOEHMWU, MHOroobpasmn u
0CODOEHHOCTAX KAETKWU, OpraHM3ama, nonynaumm, 6MoueHO03a, 3KOCUCTEMbI, O BblaatoWMXcA
Hay4YHbIX AOCTUMKEHUAX, COBPEMEHHbIX MCCNEeA0BaHUAX B OMONOrMM, MPUKAAAHbIX acrnekTax
61onorMyecknx 3HaHuin. na passBuTnsa U NoAAepPKaHna nHTepeca obyyaowmxca K buonornm
HapA4y CO 3HAaYMTEeNIbHbIM OOBEMOM TEOPETUYECKOrO MaTepuasa B COAepHKaHUM NPorpaMmmbl
no 6uonornu NpeaycMoTpPeHO 3HaKOMCTBO C UCTOPUEN CTAaHOBAEHUA U Pa3BUTUA TON MU UHOM
obnactn bnonornmn, BKNaJOM OTEUYECTBEHHbIX U 3apybexKHbIX YYEHbIX B pelleHne BaxKHENLIUX
6MONOIMYECKUX N IKOSIOTUYECKUX Npobaem.

Uenb nsyyeHuma yyebHoro npegmeta «bnonorma» Ha yrnybnéHHOM ypoBHe — OBnageHue
obyyaroWMMNCA 3HAHUAMM O CTPYKTYPHO-QYHKLMOHANbHON OpraHM3auum KUBbIX CUCTEM
pa3HOro paHra 1 npMobpeTeHne ymeHUn NCNONb30BaTb 3T 3HAHUA B POPMMUPOBAHMN NHTEpeca
K onpegenéHHon obnact NnpodpeccnoHabHOM AeATeNbHOCTHN, CBA3AHHOM ¢ Buonorven, nnm K
BbIOOpPY y4ebHOro 3aBeaeHUs ANA NPOA0KEHNA BMONOrMYecKoro o6pasoBaHUA.

[ocTueHne uenun nsydyeHma yyebHoro npeameta «bunonorma» Ha yrny6néHHom ypoBHe
obecneunBaeTcs pelwleHnemM ceayoWmnx 3agau:

OCBOEHMEe oby4yarwmmncs cuctembl  OMONOTNMYECKMX  3HAHMW: 06  OCHOBHbIX
OMONOIrMYECKMX TEOPUsX, KOHLENUMUAX, TMNoTe3ax, 3aKOHaxX, 3aKOHOMEPHOCTAX W npasBunax,
COCTaBNAIOWMX COBPEMEHHYIO ECTECTBEHHO-HAY4YHYIO KapTMHY MMUpa; O CTPOEHUM,
MHOroobpasum n ocobeHHOCTAX BUONOrMYECKUX cUCTEM (KNeTKa, OpraHu3m, nonynsauuns, BuA,
b6uoreoueHo3, b6uocdepa); O BbIAAOLMXCA OTKPLITUAX M COBPEMEHHbIX UCCAeA0BaHUAX B
6unonoruu;

O3HaKoM/ieHMe  obydyalowmxcs C  MeToAamMuM  NO3HAHWUS  KUBOM  Npupoabl:
NCCNefoBaTeNbCKUMM  MeToAaMM  BUONOTMYECKUX HAyK  (MONEKYNSPHOM U KNETOYHOM
6uonorumn, ambpuonormn M 6MONOrMM PaA3BUTUA, FTEHETUKM U Cenekummn, BUOTEXHONOrMU U



CUHTETUYECKON OMONOrMKM, NaneoHTONOTUM, 3IKOMOTMKU); MEeTo4aMM  CaMOCTOATENIbHOro
nposeneHns GUONOTMYECKUX UCcnedoBaHMIA B nabopatopum uM B npupoge (HabntogeHue,
N3MepeHne, SIKCNEPUMEHT, MOAEIMPOBAHME);

oB/flageHne oby4yaroWUMNCA YMEHMAMMU: CAMOCTOATENBHO HaxOAWTb, aHA/IM3UPOBaTbL U
MCcnonb3oBaTb HMONOrMYeckyto MHGOPMaLMIO; N0b30BaTbCA HUONOrMYECKON TEPMUHONOTUEN U
CMMBOJINKOM; YyCTaHaBAMBATb CBA3b MeXAy pas3sutMem 6uonormm U couuanbHo-
3KOHOMMYECKMMU U 3IKOJIOTMYECKMMM Npobnemamu 4enoBeyecTBa; OLLEHMBATb NOCneacTBuA
CBOEM [OeATeNbHOCTM NO OTHOLIEHUIO K OKpYyrKalolwen npupogHon cpene, cobcTBEHHOMY
3[0pOBbI0 W 340POBbI0  OKpyXKatowWwmx noaen; obocHoBbIBaTb WM cobaogaTe  Mepbl
NpodUNaKTUKN MHPEKLUMNOHHbIX 3aboneBaHni, NpaBuia NoBeAeHMA B npupoae u obecnedyeHms
6e30nacHOCTN COBCTBEHHOW XU3HeAeATe/IbHOCTU B YPe3Bbl4aMHbIX CUTYyaUMUAX NPUPOLHOro M
TEXHOTEHHOrO XapaKTepa; XapaKTepu3oBaTb COBPEMEHHbIe Hay4yHble OTKPbITUA B 06nacTu
buonoruu;

pa3BuTUE Yy 06YyYalOLWMXCA UHTENNEKTYaIbHbIX U TBOPYECKMX CNnocobHOCTEN B npouecce
3HAaKOMCTBA C BblAAMOWMMUCA OTKPLITUAMU U COBPEMEHHBIMU UCCNEAOBaHMAMU B BMOOrUN,
pewaembiMn eto npobnemamu, metogonornen bMonorMvyeckoro uccnenoBaHua, NPoOBeAeHUS
3KCMepMMEHTaNbHbIX WUCCNeAOBaHUM, peweHns 6uonormyecknx 3agady, MoAeNnpoBaHuUA
61oN0rnMYecKkmMx 06 BEKTOB M NPOLLECCOB;

BOCNMTaHWE Yy 06yYalOWMXCA LLEHHOCTHOrO OTHOLWIEHMSA K XMBOW NpuMpoae B LENOM U K
OTAEeNbHbIM €€ o0bObeKTam U sABAeHMAM; (GOPMUPOBAHME 3SKONOFMYECKOW, rEeHETUYECKOM
rPamoTHOCTM, 0bWein KynbTypbl NOBEAEHUS B MPUPOAE; MHTErpaumm ecTecTBEHHO-HaYYHbIX
3HaHWU;

npuobpeTteHne obyyatowmmmca KOMNETEeHTHOCTH B pPaLMOHAIbHOM
npupoaonosb3oBaHMn (cobnoaeHne npaBun noBeAeHMA B NPUPOALE, OXpaHbl BUAOOB,
aKocuctem, buocdepbl), COXpaHEHUM COOCTBEHHOrO 340POBbA M 340POBbA OKPYMHKAKOLLMX
nogen (cobnwogeHua mep npodunakTMkM 3abonesBaHuin, obecnevyeHne 6e30MaCHOCTU
XKU3HEeAEeATeNIbHOCTU B YPe3BblYaMHbIX CUTyaUMAX MPUPOAHOrO U TEXHOTEHHOrO XapaKTepa) Ha
OCHOBE MCMNO/b30BaHNA BMOIOrMYECKMX 3HAHUIN U YMEHWUIN B MOBCEAHEBHOM KU3HU;

co34aHne YCNoBUW [ANA OCO3HAHHOro Bblbopa oby4yaloWmMmMUca WHAWMBUAYANAbHOWN
06pa3oBaTeNnbHON TPaAeKTopuUKM, CNocobCTByOWEen nocnegyowemy npodeccMoHaibHOMY
camoonpeseneHnto, B COOTBETCTBUW C WMHAMBUAYANbHbIMM MHTEPECaMW U noTpebHocTAMMK
pernoHa.

Obuiee 4MCNO 4YacoB, OTBEAEHHbIX Ha M3y4yeHMe OMONOrMU Ha YrAybAeHHOM YpPOBHe
cpegHero obuero obpasoBaHus, coctaBnset 207 yaca: B 10 knacce — 105 yacos (3 yaca B
Hepento), B 11 Knacce — 99 yacos (3 yaca B Heaeno).

Otbop opraHu3auMoHHbIx ¢opmM, MeToaoB WU cpeactB  obydeHua 6Huonorum
OCYLLECTB/IAETCA C YYETOM CNeUNdUKN ero coaep’KaHua U HanpaBAEeHHOCTU Ha NPOAO/IKEHUe
6uonornyeckoro obpasoBaHMA B OpraHM3auMaAx cpegHero npodeccMoHaNbHOro W BbiCLIEro
obpaszoBaHuA.

O6sa3atenbHbIM ycnoBuem npu obyvyeHun 6uonormm Ha yrnybnéHHom ypoBHe ABAAETCA
nposeaeHne nNabopaToOpHbIX W NpPaKTUYECKMX paboT. TaKKe yyactme obyvalowmxca B
BbINO/MHEHMM  MPOEKTHbIX W  y4ebHO-MccnepoBaTeNnbCKMX paboT, TemaTuKka  KOTOpbIX



onpeaenAeTcA yyuTeNieM Ha OCHOBE MMEILWMXCA MATepUasibHO-TEXHUYECKMX PEecypcoB U
MECTHbIX MPUPOLHbIX YCNOBUN.



COAEPXAHUE OBYYEHUA
10 KNNACC

CopepraHMe nNporpammbl, BblAENEHHOE KYypcusOM, He BXOAUT B MPOBEPKY
rocyapcTBeHHoM utorosoi atrectaumm (FTMA).

Tema 1. buonorua Kak Hayka

CoBpemeHHasa b6uonorva — KOMMNAEKCHaa HayKa. KpaTkaa uctopua pasBuTua Guonoruu.
Buonormnyeckne Haykm M unlyyaemble UMW Npobnembl. PyHAAMEHTANbHbIE, MPUKNALHbIE W
NMOWCKOBbIE HAay4YHble UccnesoBaHUA B buonoruu.

3HayeHne 6uonorum B GOPMMPOBAHMM COBPEMEHHOW €CTEeCTBEHHO-HAY4YHOM KAPTUHbI
Mmupa. [lpodeccun, cBAsaHHble C 6uonornen. 3HayeHne OWoNorMM B NpPaKTUYECKOM
OEATENbHOCTU YenoBeKa: MeauuUMHe, CeNbCKOM XO3AMCTBE, MPOMBIWAEHHOCTU, OXpaHe
npMpoabl.

AdemoHcTpauun

MopTpetbl: Apuctotens, Teodpact, K. iuHHen, XK. b. Nlamapk, Y. JapsuH, VY. lapsein, T.
MeHaens, B. U. BepHaackuin, U. M. MNasnos, N. N. MeuHukos, H. UN. Basunos, H. B. Tumodees-
Pecosckuii, ). YoTcoH, ®. Kpuk, [. K. benses.

Tabanybl 1 cxembl: «CBA3b BMONOrMKN C APYrMMU HayKamm», «Cuctema 6MONOrnMyeckmx
HayK».

Tema 2. }usble cuctembl U X U3yyeHue

uBble cucTeMbl KaK npeamMeT usydeHma 6uonornn. CBoIACTBA XKMBbIX CUCTEM: EOUHCTBO
XMMMYECKOTO COCTaBa, AWMCKPETHOCTb M  LEeNOCTHOCTb, C/IOKHOCTb M YNnopAf0YeHHOCTb
CTPYKTYPbl, OTKPbITOCTb, CaMOOpPraHW3auusa, CaMOBOCNPOM3BEAEHNE, Pa3APAKMMOCTb,
M3MEHYMBOCTb, POCT M pa3BUTHeE.

YpOBHM OpraHM3auuuM KUBbIX CUCTEM: MOJIEKYNAPHbIA, KNETOYHbIN, TKaHEeBbIN,
OpPraHU3MEHHbI, nonynAauMOHHO-BMA0BOM, 3KOCUCTEMHDbI (bnoreoueHoTUYECKUIA),
6uocoepHbii. Mpouecchl, Npoucxogawme B *MBbIX cuctemax. OCHOBHblE MPU3HAKK KUBOTO.
Mn3Hb Kak dopma cylLecTBOBaHMA MaTepun. Hayku, nsydaroume *KMBbie CUCTEMbI HA Pa3HbIX
YPOBHSAX OpraHn3auum.

N3yyeHune xuBbIXx cuctem. MeTogbl 6uonormyeckon Hayku. HabntogeHue, nsmepeHue,
9KCNEePUMEHT, CUCTeMaTu3auMa, MeTaaHanms. [loOHATME O 33aBUCMMOM U  HE3aBUCUMOM
nepemeHHon. [MnaHMpoBaHWe 3KcnepumeHTa. oOCTaHOBKA M npoBepKa runotes. Hynesas
runotesa. MNoHATUe BbIOGOPKKN M e€ fOCTOBEPHOCTbL. Pa3zbpoc B 6Monormyeckmx gaHHbiXx. OUueHKa
[0CTOBEPHOCTU MOYYEHHbIX Pe3y/ibTaToB. [MPUUMHbBI UCKAXKEHUS PE3YNbTATOB 3KCNEPMMEHTA.
lMoHATWE CTaTUCTMYECKOrO TecTa.

AdemoHcTpauuun

Tabnuubl n cxembl: «OCHOBHble MPU3HAKU KU3HWY», «BMONOrMYECKMe CUCTEMDIY,
«CBOWCTBA KMBOM MaTepum», «YPOBHM OpraHM3aLmm }KNMBOW NPUPoabl», «CTpOEHNE KUBOTHOM
KNneTkn»,  «TKAHWU  KUBOTHbIX», «CUCTEMbl  OpPraHOB  Y€/I0BEYECKOrO0  OpraHn3amay,
«BbuoreoueHo3», «bruochepa», «MeToabl U3y4EHUA 3 KUBOWN NPUPOIbI».



Ob6opyposaHune: nabopatopHoe obopyaoBaHMe pns  nposeaeHUA HabawogeHwuin,
N3MepEeHNN, IKCNEPUMEHTOB.

Mpaktuuyeckaa paborta «Mcnonb3oBaHWe Pa3NMYHbIX METOAOB MPU U3YYEHUWU KUBbIX
cucTem».

Tema 3. buonorua KneTku

Knetka — CTPYKTYypHO-OYHKUMOHANbHAA eguMHULA XKMBOro. MICTOpMA OTKPbITUA KNETKW.
PaboTbl P. Tyka, A. JleBeHryka. KnetouHaa Teopwus (T. LWeaHH, M. LWnehaeH, P. Bupxos).
OCHOBHbIE MOJIOKEHNA COBPEMEHHOMN KNETOYHOM TEOPUMN.

MeToabl MONEKYNAPHON W KNETOYHOM 6uonornmm: MUKpOCKonuA, XxpomaTorpadus,
anekTpodopes, MeToh Me4yeHblXx aTtomoB, guddepeHumanbHoe LeHTPUPYrMpoBaHue,
KY/IbTUBMPOBAHWE KNETOK. M3y4yeHue PUKCUPOBAHHbLIX KAeMOK. DNEKTPOHHAA MMKPOCKOMMUS.
KoHgokanbHaa mukpockonuaA. BumasnbsHoe (npuxcu3HeHHoe) usy4eHue KAemok.

AdemoHcTpauun

MopTpeTbl: P. T'yK, A. fleBeHryk, T. LLUBaHH, M. WnengeH, P. Bupxos, K. M. bap.

Tabanubl 1 cxembl: «CBETOBOM MWMKPOCKON», «INEKTPOHHbIA MUKpockon», «Mctopus
Pa3BUTMA METOA0B MUKPOCKOMUNY.

O6opyaoBaHWe: CBETOBOM MMKPOCKOM, MMKpOMpenapaTbl PacTUTENbHbIX, *KUBOTHbIX U
6aKTepuranbHbIX KNETOK.

MpakTnyeckaa pabora «M3yyeHne MeTOA0B KAETOYHOU 6uonormm (xpomatorpadus,
anekTpodopes, auddepeHumanbHoe LeHTpudyrnposaHme, MLP)».

Tema 4. Xumunyeckaa opraHM3auma KNeTku

XMHUYECKUI cOoCTaB KNETKU. MaKpo-, MUKPO- 1 YNbTPaMMKPO31eMeHTbI. Boga v eé ponb
KaK pacTBOpuUTeNndA, peareHTa, y4vacTMe B CTPYKTYPUPOBAHUWM KNAETKU, Tennoperynauunu.
MuHepanbHble BeLLeCTBa KNEeTKM, X Bruonormyeckasa posb. Posib KAaTMOHOB M AaHMOHOB B KNETKE.

OpraHnyeckue BelecTBa KAeTku. buonornyeckne nonvmepbl. benkn. AMUHOKUCNOTHbIN
coctaB 6enkoB. CTpyKkTypbl 6enKkoBoi MoneKkynbl. [epBuyHaa CTpyKTypa 6enka, nentuaHas
cBA3b. BTOpuuHan, TpeTuyHas, 4yeTBepTMYHAA CTPYKTypbl. [deHaTypauua. Csonctesa 6Henkos.
Knaccnoumkauma 6enkos. buonormyeckme dyHKLMM 6enKoB. [1puoHsl.

Yrnesogbl. MoHoOcaxapuabl, Aucaxapuabl, oaurocaxapuabl M nonucaxapuapl. O6wui
NnNaH CTPoeHna u PU3MKO-XMMMYECKMe CBOMCTBA YrnesogoB. buonormyeckne @yHKuum
yrnesogos.

Nvnnapl. MrapodunbHo-rMapodobHble  CBOMCTBA. Knaccupukauma  anmnmpos.
Tpurnnuepnapl, docdonmnuabl, BOCKK, cteponabl. buonornueckne dpyHkumm amnnpos. O6wme
cBOMCTBA OMoNOrMyeckMx membpaH — TeKy4ecTb, CNOCOBHOCTb K CaMo3aMblKaHUIO,
NoAYyNPOHULAEMOCTb.

HyknenHosble Kucaotbl. AHK u PHK. CTpoeHune HyKnenmHOBbIX KUCAOT. HyKneoTtuabl.
MpuHUMN KomnnemeHTapHoctu. [paBuno Yapradda. Crpyktypa OHK — aBoiHaa cnupans.
MecToHaxoxaeHune n buonorndeckne dpyHkumm AHK. Buabl PHK. ®yHkumn PHK B kKnetke.

CtpoeHune monekynbl AT®. Makpoapruyeckme cBasn B monekyne AT®. buonornyeckume
byHKumMmM  AT®. BOCCTaHOBAEHHblE MNEPEeHOCUYUKM, UuX PyHKuMM B  KneTke. [Jpyeue
HyKneosuompugocpamsl  (HTQ®). CekBeHupoBaHne  [HK. Memoobl  2eHOMUKU,
MPAHCKPUNMOMUKU, MPOMEOMUKU.



CTpykTypHaa 6uonorua: buoxmmuueckme n b6uodusnMyeckme nccnefoBaHUA cocTaBa M
NPOCTPAHCTBEHHOMN CTPYKTYpbl 6Guomonekyn. MoodenuposaHue cmpykmyposl U GyHKYuUl
buomoneKyn u ux komnaexkcos. KommnoromepHsoili OusaliH u opeaHuyeckull cuHmes 6UuomMoneKyn
U UX HernpupOoOHbIX AHA/10208.

AemoHcTpauumn

Moptpetbl: J1. NoauHr, . YoTtcoH, ®. Kpuk, M. YunkuHc, P. ®paHkauH, ®. CaHrep, C.
Mpy3sunHep.

Ounarpammebl:  «PacnpegeneHne XUMHUYECKUX INEMEHTOB B HEXMBOW MNpupoaey,
«PacnpeneneHme XMMUYECKMUX 3NEMEHTOB B }KUBOM NpUpOSE».

Tabnuupl 1M cxembl: «lepuognyeckaa Tabamua XMMUYECKUX 31emeHToB», «CTpoeHue
MO/IEKYNbl BOAbI», «BelwiecTtBa B COCTaBe oOpraHusmoB», «CTpoeHWe MOoneKynbl 6enka,
«CTpyKTYypbl 6enKoBON MoseKynbl», «CTpoeHue MoneKkyn yrnesogoB», «CTpOeHWe MONEeKyn
amnnaos», «HyknemHosble KNCNOTbI», «CTpoeHne moneKkynbl ATO»,

O6opyaoBaHWe: xMMUYeckasa nocyga u obopyaosaHue.

NabopatopHasa pabota «O6HapyKeHMe 6eNKOB C MOMOLLbIO KAYEeCTBEHHbIX PEAKLUN».

NabopartopHas pabota «MccnepoBaHne HYKNEUMHOBbLIX KUCNOT, BblAENEHHbIX U3 KNETOK
Pa3/IMYHbBIX OPraHNU3MOBY.

Tema 5. CtpoeHue u PyHKLUMN KNeTKu

Tunbl KNETOK: 3yKapuMoTMYecKada M NpoKapuoTuyeckaa. CTPyKTypHO-OYHKLMOHaNbHbIEe
06pa3oBaHNA KNETKMN.

CTpoeHMe NpPOKApPMOTMYECKOM KNeTKU. KneToyHas cTeHKa Oaktepuit U apxew.
Ocob6eHHOCTM CTPOEHUA reTepoTPOPHOMN U aBTOTPOGDHOM NPOKAPUOTUHECKMX KNETOK. MecTo U
pOab NPOKApPUOT B BUOLEHO3aX.

CTpoeHune n GYHKUMOHMPOBAHME YKAPUOTUYECKOM KNeTKKU. Mnasmatuyeckas membpaHa
(nnasmanemma). CTpyKTypa nnasmaTtMyeckor membpaHbl. TpaHCNoOpT BewecTB uvepes
nnasmaTmyeckyto membpaHy: naccmsHbld (audody3mna, obneryéHHaa puddysmna), akTUBHbIN
(nepBUYHbIA N BTOPUYHbLIN aKTUBHbIA TpaHcnopT). MonynpoHuuaemoctb membpaHbl. PaboTa
HaTPUM-KaAMeBOro Hacoca. IHA0UNTO3: NMMHOUMTO3, parountos. IK3oumnTo3. KnetouHas cTeHkKa.
CTpyKTypa 1 GYHKUMM KNETOYHOM CTEHKN pacTeHUI, rPUGOB.

Uutonnasma. Uutosonb. Uutockenet. [1BuMKeHue uutonnasmbl. OpraHouabl KAETKM.
OaHomeMmbpaHHble opraHOMAbl KNeTKW: sHgonnadmaTuyeckasa cetb (IMC), annapat Monbaxwy,
NIM30COMbI, UX CTpoeHue U GYHKUMK. B3anmocBasb ogHOMeMbBpaHHbIX OPraHOMAOB KNETKW.
CTpoeHMe TrpaHynapHOro peTuKynyma. MexaHusm HanpaeneHusa b6enkos 6 3[1C. CuHTe3
pacTBOPUMbIX  6enKkoB. CUHTE3  KNETOYHbIX MembpaH. [nagkuii  (arpaHynspHbIn)
3HAOoNNa3mMaTUYecknin peturkynym. CekpetopHaa ¢yHKUMA annapaTa Fonbaxu. Modugurkayusa
benkos 8 annapame [onedxu. Copmuposka benkoe e annapame [o0a60xcu. TpaHcnopT
BELLECTB B K/IEeTKe. BaKyonu pactutenbHbix KneTok. KnetouHsbiit cok. Typrop.

MoNyaBTOHOMHbIE OpraHOMAbl KAETKU: MUTOXOHAPWUW, naactuabl. [IpoucxordeHue
MUmoxoHopuli u naacmud. Cumbuozeres (K.C. Mepexckosckuli, /1. Mapeyauc). CTpoeHne u
bYHKUMM  MUTOXOHAPUA M nnactua. [lepBuYHble, BTOPUYHbIE W CAOXHblE NAaCTUAbI
bGOTOCUHTE3MPYIOWMX  IYKAPMOT. XNOPOMAACTbl, XPOMOMACTbl, N€MKOMNAACTbl  BbICLIMX
pacTeHui.



HemembpaHHble opraHongbl Knetkn CtpoeHne n GyHKLMM HemeMbpaHHbIX OpraHonaoB
Knetkn. Pubocombl. [MpomexcymouHsie unameHmsi. MuKpodunameHTbl. AKMUHoOBbIe
MUKpogunameHmsi. MbilweyHble KNeTKN. AKMUHOBble KOMMOHEHMbl HeMbIWeYHbIX K/1emOokK.
MuKpoTpyb6oukn. KnetouHbin ueHTp. CTpoeHMe U ABUMKEHWE KIYTUKOB U PECHUYEK.
MUKpOTPY60UKM LMTONNA3MbI. LLeHTpronb. besku, accoyuupo8aHHble ¢ MUKPOgUaAaMmeHmamu
u mukpompybo4kamu. MomopHsie besKu.

Apnpo. Obonoyka Aapa, XPOMATUH, KapMonnasma, AAPbILWKA, UX CTPOEHUE U YHKLUM.
AnepHbI 6enKoBbIM MATPUKC. MPOCTPaHCTBEHHOE PACNO/IOKEHME XPOMOCOM B UHTEPDA3HOM
Agpe. JyxpoMamuH U 2emepoxpoMamuH. Benkn xpomaTnHa — rucToHbl. JuHamuka AdepHoul
060s104YKU 8 Mumo3e. AdepHbIl mpaHcropm.

KnetouHble  BKAOYeHWA. CpaBHMUTENbHAs  XapaKTEPUCTMKA  KNETOK  3yKapwuoT
(pacTuTEeNbHOM, KUBOTHOMN, rPUBHON).

AemoHcTpauumn

MNopTpeTbi: K.C. MepexKoBckui, J1. Mapryauc.

Tabnanubl 1 cxembl: «CTpoeHMe 3YKAPUOTUYECKOM KneTKkn», «CTpoeHue KMBOTHOM
KNeTkn», «CTpoeHne pactTuTesibHOM KNeTKM», «CTpoeHne MUToOXoHApun», «Aapo», «CTpoeHune
NPOKAPUOTUYECKOM KNETKN Y.

Ob6opyaoBaHWe: CBETOBOM MUKPOCKOMN, MWMKpOMpenapaTbl PaCTUTENbHbIX, MKUBOTHbIX
KNeToK, MMKponpenapaTbl 6akTepmnanbHbIX KNETOK.

NabopatopHasa paboTta «M3yueHne CTPOEHUA KNETOK Pa3/INYHbIX OPraHN3MOBY.

MpaKtuuecKkana paborta «M3yyeHne CBOMCTB KIETOYHOM MeMbpaHbI».

NabopartopHasa paborta «MNccnegosaHne nnasmonmsa M Aensasmonunsa B pacTUTENbHbIX
KNeTKax».

MpakTuuyeckana pabora «M3yyeHne ABUKEHMA LUTOMIA3Mbl B PACTUTE/IbHbBIX KETKax».

Tema 6. O6meH Bel,ecTs U NpeBpaLLEHNE SHEPTUU B KNeTKe

Accumnnauma 1 AUCCUMUNALNA — ABE CTOPOHbI MeTabonmama. Tunbl obmeHa BeLLecTs:
aBTOTPOODHLIN M reTepoTpodHbIA. YyacTme Kucnopoga B  OOMEHHbIX  npoueccax.
JHepreTnyeckoe obecneyeHne KAeTKU: npeBpaweHne ATP B o0OMeEHHbIX npoueccax.
depmeHTaTMBHbBIMA XapaKTep peakumit KnetoyHoro metabonnsma. PepmeHTbl, UX CTPOEHWE,
CBOMCTBA WM MexaHu3m paencteua. KopepmeHTbl. OTanuma ¢GepmeHTOB OT HEOPraHWYecKux
KaTanusaTopoB. benku-aktMBatopbl W HENKU-UHIMOMTOPLI.  3aBUCMMOCTb  CKOPOCTU
bepMeHTaTMBHbIX peakLMi OT Pa3nnYHbIX GaKTOPOB.

MepBMYHBIN CUHTE3 OPraHUYeCKMX BelLecTB B KneTke. POTOCMHTE3. AHOKCU2eHHbIU U
OKcueeHHbIli ¢homocuHme3 y 6bakmepuli. Ceemocobuparowjue nuameHmol U MnU2MeHMbI
pPeaKyuoHHo20 yeHmpa. Ponb xnoponnactos B npouecce poTocnHTesa. CBeToBaA U TEMHOBAA
dasbl. PomoodsixaHue, C3, C4. u CAM-munsl pomocuHme3sa. NMpoayKTMBHOCTb GOTOCMHTE3A.
Bananue pasnnyHbix ¢akTopoB Ha CKOPOCTb poTOCMHTE3A. 3HAYeHMe POTOCHHTESa.

XemocuHTe3.  PasHoobpasne  OpraHM3MOB-XEMOCUHTETUKOB:  HUTpuUUUMpYOLLUE
6aKkTepun, xenesobaktepun, cepobaktepum, BOAOPOAHbIe BaKkTepmn. 3HaYEHNE XEMOCUHTE3a.

AHa3pobHble opraHusmbl. Bugbl 6poxkeHuna. MpoayKTbl BpOXKEHNA U UX UCNONb30BaHME
yenoBekom. AHa3pobHble MMKPOOPraHM3mbl Kak ob6bekTbl BuoTexHonormn u Bo3bygutenm
6onesHen.



A3pob6Hble OpraHu3mbl. ITanbl 3HepreTuyeckoro obmeHa. oAroToBUTENbHbIM 3Tan.
FNMMKoNn3 — 6eckMcnopoaHoe paclLensieHme rioKo3bl.

Buonormnyeckoe okucneHune, UNM KNeTOYHOE AbixaHue. Poib MUTOXOHAPUIM B Npoueccax
6uonornyeckoro okucneHua. Uuknuyeckme peakumun. OkucnutenbHoe docdopunmposaHume.
SHepaus mMmembpaHHO20 epadueHma npomoHos. CuHme3 AT®: paboma npomoHHol AT®-
cuHmasel. [NpeumyuwiectBa aspobHoro nytM obmeHa BewWwecTB nepes  aHaspob6HbIM.
3¢ deKTUBHOCTb 3HEpPreTUYeckoro obmeHa.

AemoHcTpauun

MopTtpeTbl: k. Mpuctan, K. A. Tumnpsases, C. H. BuHorpaackmin, B. A. SHrenbrapar, .
Mwutuenn, I'. A. 3aBap3uH.

Tabnmupl N cxembl: «POTOCUMHTE3», «IHEPreTUYecKUin obmeH», «buocuHTes 6Genkay,
«CTpoeHune pepmeHTa», KXEMOCUHTE3Y.

ObopyaoBaHue: cBETOBOM MUKpPOCKon, obopyaoBaHue A NPUroTOBAEHUA NOCTOAHHbIX
W BpeMeHHbIX MUKponpenapaTos.

NabopatopHaa pabota «M3yyeHMe KaATaMTUYECKOW aAKTUBHOCTM GepMeHTOoB (Ha
npumepe ammaasbl UM KaTanasbl)».

NabopatopHaa pabora «M3yyeHMe GepMEHTATUBHONO paclLensieHMa nepoKcMaa
BO40POAA B PACTUTE/NbHDBIX U }KUBOTHbIX KJETKaX».

NabopartopHasa pabota «CpaBHeHMe NpoLeccoB POTOCUHTE3A U XEMOCUHTE3AN.

NabopatopHana pabota «CpaBHeEHME NPOLLECCOB BPOXKEHUA U AbIXaHUAY.

Tema 7. HacneacrBeHHasa uHpopmaLua U peannsauma e€ B Knetke

Peakuun matpmyHoro cuHtesa. MpuHUMN KOMNJAEMEHTAapHOCTM B PeaKLUMAX MAaTPUYHOrO
CUHTe3a. Peanusaums HacneactBeHHoM WHbopmaumn. FeHeTUYeCKUn Koz, €ero CBOWCTBA.
TpaHcKpMNuMa — MaTpUuHbIM cuHTe3 PHK. MpuHUMNbI TPAHCKPUMILUK: KOMMNIEMEHTAapHOCTb,
aHTMMAPaNNeNbHOCTb, aCUMMETPUYHOCTb. Co3pesaHue mampuyHeix PHK e saykapuomuyvecKkol
Kknemeke. Hekooupyrowue PHK.

TpaHcnauma n eé atanbl. Yyactme TpaHcnopTHbix PHK B 6uocuHTese 6enka. Ycnosus
6unocuHTesa benka. KogmposaHne ammHokmcaoT. Ponb pubocom B GuocmHTe3e Henka.

CospemeHHble npedcmasneHUs 0 cmpoeHuu 2eHos. OpraHnsaLma reHoma y NpoKapuoT m
3yKapuoT. Perynauma aKTMBHOCTM TEHOB y NpokapuoT. [mnotesa onepoHa (®. akob, XK.
MaHo). MoneKynapHele MexaHU3Mbl 3KCIpeccuu 2eHos y 3ykapuom. Posnb xpomamuHa 8
pezynayuu pabomel 2eHos. Perynauma o6MeHHbIX MPOLLECCOB B KAeTKe. KneTouHbl romeocTas.

Bupycbl — HekneToUYHble GOPMbI KM3HU U obanraTHble napasuTbl. CTpoOeHWe NPOCTbIX U
CNOXHbIX BUPYCOB, peTpoBuUpycoB, baKTepuodaros. HusHeHHsIl yukn [LHK-codeprcauwjux
supycos, PHK-codepxcawux e8upycos, 6akmepuogazos. ObpamHas MPAHCKPUNYUS,
pesepmasa, uHMez2pasa.

BupycHble 3aboneBaHMs YenoBeKa, XUBOTHbIX, pacteHnin. CMNA, COVID-19, coumnanbHble
N meguuMHCKMe npobaemsi.

BuouHgpopmamuka: uHmMe2pauyud U aHaau3 boabwux mMaccueos («bigdata»)
CMpYyKMypHbix buonozuvyeckux OaHHbIX. HaHomexHonoeuu 6 6uonozuu u MeouyuHe.
Mpozpammupyemeoie pyHKyuu benkos. Crnocobel docmasKu seKapcma.

OemoHcTpauuu

Moptpetbl: H. K. Konbuos, 4. UN. iBaHOBCKUIA.



Tabnmupl M cxembl: «BuocuHTes benka», «leHeTuyeckuit Koa», «Bupycbi»,
«bakTtepuodarm».

Mpaktuueckasa pabora «Co3gaHne moaenu Bupyca».

Tema 8. }KM3HEeHHbI LUKA KNeTKkn

KneTtouHbii umkn, ero nepuogbl n perynauma. UHTepdasa m mutos. OcobeHHOCTH
npoueccos, NpoTeKkatowWwmx B HTepdase. MNoAroToBKa KNETKU K AeneHunto. MpecuHTeTUYeCcKni
(NOCTMUTOTUYECKUIM), CUHTETUYECKUA U MNOCTCMHTETUYECKUIN (NPEMUTOTUMYECKMIA) Mepuoabl
nHTepdasbl.

MaTpuuHbii  cuHTe3 OHK - penavkauua.  [MpuHumnbl  penavkauum  OHK:
KOMMNAEMEHTAPHOCTb, MOJIYKOHCEPBATMBHbIN  CUHTE3, AHTMMAPANNENbHOCTb. MexaHu3sm
penankauum OHK. Xpomocombl. CTpoeHne Xxpomocom. Tenomepbl U Tenomepasa.
XpPOMOCOMHbIN HAabop KNETKM — KapuoTun. [JMNNouaHbIM U rannonaHblii Habopbl XPOMOCOM.
FomoIornyHblE XPOMOCOMDbI. [10N10BblE XPOMOCOMBI.

[eneHve knetkn — mutos. CTagmm MUTO3a U NPOUCXOAALLME B HUX Npoueccbl. Tunbl
MUTO3a. KapnokmHes n unuToknHes. bronornyeckoe sHayeHne MMTO3a.

PerynaumMa MUTOTMYECKOTO UMKNA KAeTKW. [porpammupyemas KnetodHaa rubenb —
anonTos.

KnetoyHoe  A4po,  XpOMOCOMbI,  GYHKUMOHaNbHaA  reHoOMuKa.  MexaHu3mel
npoaugepayuu, ougpgepeHyuposKu, cmapeHua u aubeau KaemokK. «llugpposas Kaemka» —
buouHpopmamuyeckue moodesu hyHKYUOHUPOBAHUSA KAemKuU.

AdemoHcTpauun

Tabnnubl M cxembl: «MU3HEHHbIA UMKN KneTku», «Muto3», «CTpoeHne XpPoOMOCOMY,
«Pennnkauma JHK».

O6opyaoBaHWe: CBETOBOM MWMKPOCKOM, MUKponpenapaTtbl: « MUTO3 B KNeTKax Kopellka
NyKa».

NaboparopHan pabora «M3yyeHne XxpOMOCOM Ha rOTOBbIX MUKpPOMNpPenapaTax».

NaboparopHasa pabora «HabniogeHne MUTO3a B KETKAaxX KOHUYMKA KOpelKa nyKa (Ha
rOTOBbIX MMKpOMpenapaTax)».

Tema 9. CtpoeHue 1 PpyHKLUU OpraHU3MOB

Buonornyeckoe pasHoobpasme opraHuamoB. OAHOKNETOYHblE,  KOJIOHWa/bHbIE,
MHOTOK/IETOYHbIE OPraHM3Mbl.

Ocob6eHHOCTU CTPOEHMUA U KU3HEeAEeATENbHOCTU OA4HOKNETOUYHbIX OpraHM3mMoB. bakTtepum,
apxeun, OAHOKNAETOYHble rPUbbI, OAHOKNETOUHbIE BOAOPOC/U, APYrMe NPOTUCTbI. KONOHWaNbHbIe
OpraHn3Mmbl.

B3anMmocBA3b YacTe MHOTOKNETOYHOro OpraHM3ma. TKaHW, OpraHbl U CUCTEMbI OPraHoB.
OpraHmsam Kak egmHoe uenoe. flomeocTas.

TKaHW pacteHuit. Tunbl pacTUTENbHbIX TKaHel: obpasoBaTesibHas, MOKPOBHasA,
npoBoAALLAA, OCHOBHAA, MexaHu4yeckana. OcobeHHOCTM cTpoeHuA, GYHKUMIA U PacnoNOXKeHUA
TKaHel B opraHax pacTeHui.

TKaHM  KMBOTHbIX M 4YenoBeKa. TuMbl  KMBOTHbIX TKaHeM: 3NUTeNuanbHas,
coeguHUTEeNbHAA, MblleyvyHasa, HepBHaAa. OcobeHHOCTM CTpoeHus, GYHKLMA U PacnonoXKeHuA
TKAHEWN B OpraHax *KMBOTHbIX U YeN0BEKa.



OpraHbl. BeretatMBHble N reHepaTUBHblE OpraHbl pacTeHMn. OpraHbl U CUCTEMbI OPraHoOB
KUBOTHbIX M YesioBeKa. PyHKLMKN OPraHOB U CUCTEM OPraHoB.

Onopa Tena opraHuamoB. Kapkac pacteHuinr. CkeneTtbl OAHOKAETOYHbIX WU
MHOTOK/IETOUYHbIX XMBOTHbIX. HApYXHbIN M BHYTPEHHUI cKeneT. CTpoeHne U TUNbl COeANHEHUA
KOCTeM.

[Bu)KeHne opraHM3amoB. [BWMKEHWE O[HOKNETOYHbIX OpraHuM3MoB: amébouaHoe,
KIYTUKOBOE, pPEeCHMYHOoe. [BWMXKEHME MHOTFOKNETOYHbIX PAaCTEHMW: TPOMU3Mbl M HACTUMN.
[BUXKEHME MHOTOK/IETOUHbIX }KMBOTHbIX M YeN0BEKA: MbllleYyHaa cuctema. Pepnekc. CkenetHble
MbILLILbI U NX paboTa.

MutaHne opraHuamos. lornouwieHne BoAbl, YIAEKUCNAOro ra3sa u MMHEpPaNbHbIX BeLLeCTB
pacteHmamun. [uTaHne XKMBOTHbIX. BHYTPUMONOCTHOE W BHYTPMUKIETOYHOE MULLLEBAPEHME.
MUTaHMe NO3BOHOYHbLIX XMBOTHbIX. OTAENbl NULEBAPUTENBHOIO TpakTa. lUweBapuUTenbHble
*Kenesbl. [1weBapmTenbHaa cCUCTEMA YENOBEKaA.

[OblxaHne opraHn3moB. [bixaHue pacTeHUi. [bixaHne KMBOTHbIX. Anddy3na rasos yepes
NOBEPXHOCTb KAeTKU. KoxKHoe gbixaHue. [bixaTenbHas noBepxHocTb. HKabepHoe n néroyHoe
AblxaHue. [bixaHne MO03BOHOYHbLIX MUBOTHbIX M YesioBeKa. IDBONOUMOHHOE YCAOMKHEeHue
CTPOEHUA NETKMX NO3BOHOYHbIX WMBOTHbIX. [lbiIxaTenbHaa cuctema 4vesnoBeka. MexaHu3m
BEHTUNALMMN NETKUX Y NTUL, U MIEKONUTAOLWMX. Perynaumna abixaHuaA. [bixatenbHble 06bEMbI.

TpaHcnopT BewWecTB y OPraHM3mMoB. TPaHCMOPTHbIE CUCTEMbI pacTeHuit. TpaHchnopT
BELLECTB Y XMBOTHbIX. KpoBeHOCHaA cuctema W €€ opraHbl. KpoBeHocHada cucTtema
NO3BOHOYHbIX WMBOTHbIX M 4YenoBeKa. Cepaue, KPOBEHOCHble cocygbl M KpoBb. Kpyru
KpoBOOOpalleHNA.  IBONOUMOHHbIE  YCNOXMHEHUA  CTPOEHMA  KPOBEHOCHOM  CUCTEMbI
NMO3BOHOYHbIX }KMBOTHbIX. PaboTa cepaua n eé perynaums.

BolaeneHne y opraHuamoB. BbigeneHuve y pacTeHuid. BblgeneHne y KUBOTHbIX.
CoKpaTutenbHble BaKyonn. OpraHbl BblaeneHua. ®OunbTpaums, cekpeuma U obpaTHoe
BCACblBaHME KaK MexaHM3Mbl paboTbl opraHoB BblaeneHuA. CBA3b NOOCTU TeNa C KPOBEHOCHOM
W BblAENNTENBHOW cUCTEMaMU. BblaeneHne y NO3BOHOYHbLIX XMBOTHbIX U 4YesioBeKa. MoyKku.
CtpoeHune n pyHKUMOHUpPoBaHMe HedppoHa. O6paszoBaHMeE MOUM Yy YENOBEKA.

3awmTa y opraHM3moB. 3aLnTa Yy OAHOKIETOUYHbIX OpraHnM3moB. Crniopbl 6aKTepuin N LUCTbI
npocTenMwmnx. 3almMTa Yy MHOTOK/IETOYHbIX pacTeHu. Kytukyna. Cpeactsa MnacCMBHOM M
XUMUYECKOM 3aLmnTbl. PUTOHUMAbI.

3alnTa Y MHOTOKNETOUYHbIX }KMBOTHbIX. [TOKPOBbI M UX NPOM3BOAHbIE. 3alMTa OPraHM3ma
oT 6onesHen. MMMyHHas cucTema 4YenoBeKa. KNeTouHblit M rymopanbHbli MMMYHWUTET.
BpoXKAEHHbIK UM NPUOBPETEHHBbIN  cneundUYecKnii  UMMYHUTET. Teopua  KNOHaNbHO-
cenektTuBHoro ummyHuteta (M. Ipaumx, ®. M. BepHert, C. ToHerasa). BocnanuTenbHble OTBETbI
OpraHn3amoB. Po/sib BPOXKAEHHOIO UMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3a601eBaHUN.

PasgparKMmocTb M perynauna y opraHusamoB. Pasgpa*kMmocTb Yy OAHOKAETOYHbIX
opraHn3amoB. TaKcucbl. PasgparkMMoCTb M peryaauma y pacteHuin. PocTtoBble BelectBa U UX
3HayeHue.

HepBHaa cuctema u pedneKkTOpHasa peryasaumsa y KUBOTHbIX. HepBHaAa cuctema u eé
oTAeNbl. IBONOLUMOHHOE YCNOXHEHME CTPOEHMA HEPBHOM CUCTEMbI Y KMBOTHbIX. OTAenbl
ro/I0BHOTO MO3ra MO3BOHOYHbIX KMBOTHbIX. Pednekc n pedpnektopHaa ayra. besycnosHbie U
yCNOBHble pedneKcobl.



fymopanbHaa perynaumMa u SHOOKPUHHAA CUCTEMA XKMBOTHbIX W yenoseKa. Henesbl
SHOOKPUHHOM CUCTEMbI U WX TOPMOHbI. [leiicTBME TOPMOHOB. B3anMmocBA3b HEpPBHON W
3HAOKPMHHOM cnuctem. N’mnotanamo-rmnopmsapHasn cmctema.

AemoHcTpauumn

MNopTtpeT: W. . Nasnos.

Tabnuubl M cxembl: «OAHOKNETOUYHbIE BOAOPOCAMY», «MHOFOKAETOUYHbIE BOAOPOCANY,
«baktepumn», «lpocTteriwmne», «OpraHbl LBETKOBbIX pacTeHuin», «CucTembl OpPraHos
NMO3BOHOYHbIX KMBOTHbIX», «BHyTpeHHee CcTpoeHWe HaceKOMbIX», «TKaHW pacTeHUny,
«KopHeBble cuctembl», «CrtpoeHue ctebna», «CTpoeHWe /NMUCTOBOM NNACTUHKMY, «TKaHM
KUBOTHbIX», «CKeneT 4yenoseKa», «lluweBaputenbHaa cuctema», «KpoBeHOCHasa cucTema»,
«[bixaTenbHaa cuctema», «HepBHaAa cuctema», «Koxa», «MbllWeYyHaAa cUCTEMAY,
«BblgenutenbHaa cuctema», «IHAOKPUHHAA cuctema», «CTpoeHune mblwubl», «MMMYyHUTET?,
«KuweyHononoctHble», «Cxema NUTaHWA pacTeHuin», «KpoBEHOCHbIE CUCTEMbl MO3BOHOYHbIX
KUBOTHbIX», «CTpoeHue rugpbi», «CTpoeHne nnaHapumn», «BHyTpeHHee cTpoeHune A0XKAEeBOro
yepBsa», «HepBHaa cuctema pblb6», «HepBHasa cucTema AArywkuM», «HepBHaa cucTema
npecmblKaloWwmxca», «HepBHas cuctema nMTML», «HepBHaA cUCTEMA MIEKOMUTAOLLUXY,
«HepBHasa cuctema Yenoseka», «Pedpnekcy.

O6opyaoBaHWe: CBETOBOM MUKPOCKOMN, MUKpONpenapaTtbl O4HOKAETOYHbIX OPraHM3MOB,
MUWKpONpenapaTbl TKaHel, PaKOBUHbI MOIKOCKOB, KOITEKLIMN HACEKOMbIX, UTNIOKOXKMX, KUBblE
3K3eMNAAPbl KOMHATHbIX pacTeHui, repbapum pacTeHui pasHblX OTAENO0B, BAAXKHble
npenapaTtbl XMBOTHbIX, CKeNeTbl MO3BOHOYHbLIX, KOANEKUMN 6eCcno3BOHOYHbLIX MKMBOTHBDIX,
CKeneT yenoseKa, obopyaoBaHME [NA AEMOHCTPALMM MOYBEHHOTO W BO3AYLWHOrO MUTAHWUA
pacTeHui, paclenneHna Kpaxmana n 6enkos nog geictsmem ¢pepmeHToB, 060pya0BaHMe ans
OEMOHCTPALMM ONbITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTU NEFKUX, MEXaHNU3MA AblXaTeNbHbIX
OBVXKEHWUIN, MOAENN FTOIOBHOTO MO3ra Pa3/IMYHbIX YKUBOTHbIX.

NabopaTtopHaa paborta «M3yyeHne TKaHe pacTeHNI».

NaboparopHan pabota «M3yyeHne TKaHEN KMUBOTHbIX».

NaboparopHan pabota «M3yyeHne opraHOB LLBETKOBOIO PacTEHUAY.

Tema 10. PazamHoXXeHue u passutne opraHM3moB

®opMbl pPasMHOXKEHWA OpraHnamoB: Hecnonoe (BKAOYAA BeretaTMBHOE) M MONOBOE.
Bupabl 6ecnonoro pasmHoXKeHUA: NOYKoBaHMe, cnopynsauma, GparmeHTaums, KIOHUPOBAHME.

Monosoe pa3smHoxeHue. [lonosble KNeTkM, uam rametbl. Menos. Cragum menosa.
MosepeHne xpomocom B merose. KpoccuHrosep. buonormyecknin cmbicn menosa n nosoBoro
npouecca. Meros 1 ero mecto B XXM3HEHHOM LMK/1e OPraHN3MOB.

MNpep3apoabiwesoe pasButMe. [ameToreHes Yy KUBOTHbIX. [lonoBble Kenesbl.
ObpasoBaHne U pa3BUTUE MONOBbLIX KNeTOK. CnepmaTtoreHe3 M ooreHes. CTpoeHMe MNO0BbIX
KNETOK.

OnnofoTBOPEHNE M 3IMBPUOHANBbHOE pa3BUTUE XKUBOTHbIX. CNOcobbl ONN0A0TBOPEHMA:
HapyKHOe, BHyTpeHHee. [TapTeHoreHes.

NHpmBuayanbHoe pa3BuTMe opraHM3MoB (OHToreHes). IM6pHonorna — Hayka o passuUTun
opraHnsmoB. MopgozeHes — 00HaQ U3 2na8Hbix npobaem smbpuonozuu. KoHyenyus
mopgoeeHos u Modenu MmopgozeHesa. CTagum 3mbpuoreHesa MXKMBOTHbIX (Ha npumepe
narywku). ApobneHune. Tunbl ApobneHus. JemepmMuHUpoBaHHOE U HeOepMUHUPOBAHHOEe



OpobneHue. baacmyna, munel 6aacmyn. OcobeHHOCTM ApPOONEHUA MIEKOMUTAIOLMX.
3apogpbllweBble NMUCTKKU (racTpynaums). 3aknazKa OpraHoB M TKaHeN M3 3apoablleBbIX JINCTKOB.
B3aumHoe BAMAHME YacTel pasBMBalOWErocA 3apoabiwa (3IMbpuoHanbHaa WHAYKUMSA).
3aK/iagKa nNaaHa CTPOEHUA XKMBOTHOTO KaK pe3y/abTaT MepapXMYeCcKmnx B3aMMOLENCTBUIN FeHOB.
BansHmne Ha ambpunoHanbHoe pa3BUTME Pa3INYHbIX PAaKTOPOB OKPYKatoLLeln cpeabl.

PocT M pasBuTME KMBOTHbLIX. [OCTaIMOpPUOHaNbHLIM nepuog. Mpsamoe M Henpamoe
pa3sutne. Pas3sutme c metamopdo3om y 6ecno3BOHOYHbIX M MO3BOHOYHbIX MBOTHbIX.
bruonornyeckoe 3HavyeHMe NPAMOro M HeNPAMOro PasBUTUA, UX PACMPOCTPAHEHME B Npupoae.
Tunbl pocta KMBOTHbIX. PaKTOpbl perynaumMm pocta KUBOTHbIX WM 4Yenoseka. Cragum
NOCTIMOPMOHANBHOTO Pa3BUTMA Y XKUBOTHbIX M 4YenoBeKa. [epnoabl OHTOreHe3a 4enoBeKa.
CTapeHue u cmepTb Kak Bronornyeckmne npoLeccol.

PasmHOXXeHMe U pa3BUTME pacTeHUin. NameTodut K cnopodut. Melio3 B *KUIHEHHOM
UMKne pacteHuii. ObpasoBaHMe cnop B npouecce meio3a. FameToreHes y pacTeHWU.
OnnofoTBOpPEHNE U pPa3BUTUE PACTUTENbHLIX OPraHM3moB. [lBOMHOE ONA04O0TBOPEHME VY
LBETKOBbIX pacTeHnit. ObpasoBaHMe N pa3BUTUE CEMEHMN.

MexaHU3Mbl perynsunm oHToreHe3a y pacTeHui u X KUBOTHbIX.

AdemoHcTpauyuun

MopTtpetsl: C. I'. HasawwuH, X. LLnemaH.

Tabnuupl 1 cxembl: «BereTatmBHoe pasMHoOXKeHWe», «Tunbl 6ECNONOro PasMHOMKEHUAY,
«PasmHOXeHMe XnammaomoHagbl», «PasmHOXeHWe 23IBraeHbl», «PasmHOMKeHne ruapbi»,
«Melos3», «Xpomocombl», «lameToreHed», «CTpoeHWe ANLEKNETKM W crnepmaTto3onga,
«OCHOBHble CTagMu oHTOreHesa», «llpamoe M Henpsmoe pa3BuTue», «PasBuTMe malickoro
KyKa», «Pa3BuTne capaHumn», «PasButme nArywkm», «J1BoMHOE OnN040TBOPEHUE Y LIBETKOBbIX
pacteHnin», «CTpoeHne ceMsiH OAHOAO0/IbHbIX U ABYAOJIbHbIX PACTEHUNY», «HKUSHEHHbIA LUK
MOPCKOM  KanycTbl», «MU3HEHHbIN UMKA  Mxa», <«KU3HEHHbIN UWKA MaNOPOTHUKAY,
«U3HEHHbIV LMK/ COCHbIY.

ObopyaoBaHue: CBETOBOM MMKpPOCKON, MMUKponpenaparbl ANLEKNETOK "
cnepmaTo3omnaos, moaenb «LIMKn pa3BUTmUA NATyLWKU».

NabopatopHaa pabora «WM3yyeHMe CTPOEHMA NONOBbIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

MpaKktuyeckaa paborta «BbiAaBNeHME NPM3HAKOB CXOACTBA 3apOApblllei MO3BOHOYHbIX
KUBOTHbBIX».

NaboparopHas pabota «CTpoeHne OpraHOB PAa3MHOMKEHMA BbICLLUMX PACTEHUIY.

Tema 11. leHeTUKA — HayKa O HacNeaCTBEHHOCTU U U3SMEHYUBOCTU OPraHM3MOB

UcTopua cTaHOBNEHMA M Pa3BUTUA FEHETMKM KakK Hayku. Pabotbl . MeHgens, I. ge
®pusa, T. MopraHa. Posib OTeYECTBEHHbIX YYEHbIX B Pas3BUTUU reHeTuku. Pabotbl H. K.
Konbuosa, H. W. Basunosa, A. H. benosepckoro, I'. . KapneueHko, 0. A. duaunyeHko, H. B.
Tumodeesa-PecoBcKoro.

OCHOBHble reHeTUYeCKne NOHATUA U CMMBO/Ibl. [OMONOTMYHbIE XPOMOCOMBI, annesibHble
reHbl, anbTEPHATUBHbIE MNPU3HAKM, OOMWMHAHTHBLIA W PELECCUBHLIM MNPU3HAK, FOMO3UroTa,
reTeposunroTa, YUCTas AUHUA, TMbpuabl, reHoTun, ¢eHoTun. OCHOBHble METOAbl FEeHETUKM:
rMbéprMaoNorMYecKknn, LMTONOTMYECKMIA, MONEKYNAPHO-TEHETUYECKUN.

OemoHcTpauuu



MopTtpeTbl: . Menaens, . ae ®pus, T. MopraH, H. K. Koabuos, H. U. Basunos, A. H.
benosepckuin, I'. [. KapneueHko, HO. A. duaunnyenko, H. B. Tumodees-PecoBckuit.

Tabaunupl n cxembl: «MeTogbl reHeTUKM», «CXembl CKpeLBaHNAY.

NabopaTtopHana pabota «/lpo3odunna Kak 06BEKT reHeTUYECKUX UCCNed0BaHNN Y.

Tema 12. 3aKOHOMEPHOCTU HACNeACTBEHHOCTU

MoHornbpuaHoe ckpewmsaHue. [epBbi 3aKOH MeHgens — 3aKOH eanHoobpasus
rmbpmuaoB NepBoro nokoneHua. MNMpasuao AOMUHUPOBaHMA. BTopon 3akoH MeHaena — 3aKoH
paclwenneHna NnpusHakos. LluTonornyeckme ocCHoBbl MOHOTMBPUAHOIO CKpeLlmnBaHua. 'mnoTtesa
YMCTOTbI ramer.

AHanusumpylllee  CKpelmBaHue. MpoMeKyTOUHbIA  XapaKTep HacnenoBaHMA.
PacuwenneHne nprUsHaAKoB NpU HENOJAHOM AOMUHUPOBAHUMN.

OnrnbpungHoe ckpewmBaHue. TpeTuit 3akoH MeHaens — 3aKOH He3aBMCMMOrO
HacneaoBaHUA NpPM3HaKoB. LiITonornyeckme ocHoBbI AUTMBPUAHOIO CKpeLWMBaHMA.

CuenneHHoe HacnegoBaHMe npusHakoB. PaboTtbl T. MopraHa. CuenneHHoe
HacnefoBaHME TEHOB, HapylweHWe CcuenaeHna Mmexay reHamu. XpoMOCOMHaa TeopusA
HacneaCTBEHHOCTM.

feHeTMKa nona. XpOMOCOMHbIN MeXaHu3m onpeaeneHus nonaa. AyTocombl U NOJOBble
XpPOMOCOMbl. TOMOramMeTHbIi W TreTeporameTHbIM noJs. eHeTMyecKas CTPYKTypa MoJ/0BbIX
Xpomocom. HacnegoBaHue NpuU3HAKOB, CLEN/IEHHbIX C NOJIOM.

[eHOTUN KaK UenocTHas cuctema. [lneloTponua — MHOXKECTBEHHOe AeWCTBME reHa.
MHoOXeCTBEHHbIN annennsm. BlanmmopencTBme HeannenbHbiX reHoB. KomnnemeHTapHOCTb.
dnucTas. Nonmepuma.

[eHeTUYECKMI KOHTPO/Ib Pa3BUTUA PaCTEHUIN, KUBOTHLIX U YeNOBEKa, a TaKkKe
OUBNONOTNYECKMX MNPOLLECCOB, MNOBEAEHUA WU KOTHUTUMBHbLIX  GYHKUMIA. [eHeTuyeckue
MeXaHU3Mbl CMMbBMOreHesa, MexaHNM3Mbl B3aUMOZENCTBUA «XO3AUH — MapasuUT» U «XO35IUH —
MUKPOOMom». [eHeTUYECKME acneKTbl KOHTPOIA U U3MEHEHMA HAacNeACTBEHHON nHpopmaumn B
NOKOJIEHUAX K/IETOK U OPraHnU3moB.

AdemoHcTpauun

MopTtpeTtsbl: . MeHaenb, T. MopraH.

Tabnuupl u cxembl: «lepBbli 1 BTOpOK 3akoHbl MeHaena», «TpeTtun 3akoH MeHaensay,
«AHanmsupytouiee CKpelmBaHmne», «HenonHoe AOMUHNPOBaHME, «CuenneHHoe
HacneaoBaHWE MNpU3HAKoB Yy Apo3odunbly, «leHeTuka nona», «KapuoTun yenosekay,
«Kapuotumn LP030DUbIY, «Kapuotumn NTULLBIY, «MHOeCTBEHHDbIM annennsmy,
«B3anmopgeiicTeme reHoB».

ObopyaoBaHue: moaenb ANA 4EMOHCTPaLMKM 3aKOHOB eAMHO06pa3sma rmbpruaos Nepsoro
NOKOJIEHUA M PaACLLENNEHNA NMPU3HAKOB, MOAENb AN AEMOHCTPALMM 3aKOHA HE3aBUCMMOTO
HacneaoBaHMA MPM3HAKOB, MOAENb ANA AEMOHCTPauuMM CUENAEHHOro HaciegoBaHuA
NPU3HaKOB, CBETOBOM MMUKPOCKON, MUKponpenapar: «po3odumna».

MpaKTtuyeckaa paboTta «M3yyeHWe pe3ynbTaToB MOHOrMOPUAHOrO CKpelmnBaHuAa vy
Apo3odpuabi».

MpakTnyeckaa pabora «M3yyeHne pe3ynbTaToB AUrMOPUAHOIO CKpEeLWMBaHUA Yy
Apo3odunbi».

Tema 13. 3aKOHOMEPHOCTU U3MEHUYNBOCTU



Bsaumopenctene reHotMna v cpeapl nNpu GopmumpoBaHUM ¢eHoTMna. M3meHYMBOCTb
NPU3HaKoB. KauyecTBeHHble W  KOAMYECTBEHHble  MPWU3HAKW. Buabl  U3MEHYMBOCTMU:
HeHacneaCcTBEHHAA N HacneaCTBEHHAA.

MoandumkauMoHHas n3MmeH4YnBocTb. Posib cpeapl B GOPMUPOBAHNUM MOANDUKALMOHHOM
n3MeH4YMBOCTM. Hopma peakumm npusHaka. BapnaumoHHbIi pag u BapuauMoHHaa Kpueas (B.
MoraHHceH). CBolicTBa MOANDUKALMOHHOM U3MEHYMBOCTW.

feHoTMNMYeckaa W3MeHYMBOCTb. CBOWMCTBA TrEHOTUMUYECKOM W3MEHYMBOCTU. Buabl
reHOTUMNUYECKOM U3MEHYMBOCTU: KOMOUHATMBHAA, MyTaLMOHHaS.

KombunHatMBHaa M3mMeHUYMBOCTb. Melio3 1 NnosIoBON Npouecc — 0OCHOBa KOMOMHATMBHOM
M3MEHYMBOCTU. PoNb  KOMOMHATUMBHOM  U3MEHYMBOCTM B  CO34AHMM  FEHETUYECKOro
pa3Hoobpa3ma B Nnpeaenax o4HOro snaa.

MyTauuMoHHasA WM3MEHYMBOCTb. Buabl MyTauuii: reHHble, XPOMOCOMHbIE, TEHOMHbIE.
CnoHTaHHble U MHAYLMPOBAHHble MyTauuu. fAaepHble M LUTONNA3MATUYECKME MyTauuu.
ComaTtmyeckne U nonosblie MyTauumun. MNMpPUUYMHBI BO3HUKHOBEHWA MyTauuit. MyTareHbl U WX
B/IMAHME Ha OPraHM3mbl. 3aKOHOMEPHOCTU MYTALMOHHOIO Mnpouecca. 3aKoH FOMOJIOFMYECKUX
pAfoOB B HacneacTtBeHHOW u3meHumBocTn (H.U. Baswunos). BHeagepHas W3MEHYMBOCTb M
HacneaCcTBEHHOCTb.

SnueeHemuKa u 3nNuU2eHOMUKQ, Posb 3nu2eHemu4YecKux ¢pakmopos 8 Hacnedo8aHuu U
U3MeH4Yu80oCMu (heHomunu4yecKux rnpu3HaKos y op2aHU3MOs.

AdemoHcTpauun

MopTtpeTbl: . ae ®pus, B. MoraHHceH, H. U. Basnnos.

Tabnuubl M cxembl: «Buabl nameHumsoctTu», «MoandUKaLMOHHAA U3IMEHUYMBOCTbLY,
«KombuHaTMBHasAs  M3MeH4YMBOCTb», «Menos», «OnnoaoTeopeHue»,  «leHeTMyeckue
3aboneBaHuns YenoBeka», «Buabl mytauminy.

Ob6opynoBaHue: XuBble M repbapHble 3K3eMNAAPbl KOMHATHbIX PACTeHUN, PUCYHKMK
(boTorpadum) *KMBOTHDLIX C Pa3NUYHbIMKU BUAAMUN N3MEHUYNBOCTH.

NabopatopHaa pabora «MccnegoBaHWe  3aKOHOMEPHOCTEM — MOAMBUKALMOHHOM
NM3MeHYMBOCTU. NoCTpoeHe BapMaLMOHHOIO pPsaaa U BapUaLMOHHOM KPUBOM».

MpakTnueckas pabora «MyTaumm y po3odusbl (Ha rOTOBbIX MUKpPOMPeENnapaTax)».

Tema 14. l'eHeTUKa yenosekKa

KapuoTtun yenoseka. MexayHapogHaa nporpamma McCnefoBaHMA FreHOMa 4YenoBeka.
MeToabl U3y4YeHUA FreHEeTUKN YenoBeKa: reHeaniornyeckmii, 6M3HeL0BbIN, LUTOreHETUYECKUN,
NonNyAALMOHHO-CTaTUCTUYECKMIN, MONEKYNAPHO-reHeTuYeckMin. CoBpemeHHoe onpeaeneHme
reHoTMna: NOJIHOFEHOMHOE CEKBEHWPOBAHWE, TEHOTUMUPOBAHME, B TOM 4UC/e C NMOMOLLbIO
MUP-aHanu3a. HacneacteeHHble 3aboneBaHMA YenoBeKa. [eHHble M XPOMOCOMHble 60se3HU
yenosBeKa. bonesHn ¢ HacneaCTBEHHOM NpPeApPacnoOXEHHOCTbIO. 3HAaYeHUEe MeAMUMHCKOM
reHeTUKN B NpenoTBPALLEHUM U SIeYEHUU TFeHeTUyYeckux 3aboneBaHuMi yenoBeka. MepuKo-
reHeTMyeckoe KOoHcynbTUpoBaHue. CTBONOBbIE KNETKWU. [lOHATME «reHeTU4ecKoro rpysar.
3TUYeCKMe acneKTbl uccnenoBaHUin B 061acTU peAakTUPOBAHUA reHOMA M CTBO/IOBbIX KNETOK.

leHeTnyeckMe ¢GaKTOpbl MOBbILEHHOW YYBCTBUTE/NIbHOCTU YesoBEKa K puanyeckomy u
XMMUYECKOMY 3arpA3HEHUIO OKpy)Katowein cpegbl. FeHeTUyecKas npeapacnonoXeHHOCTb
yesioBeKa K MaTon0rvam.



AdemoHcTpauuun

Tabnuupl u cxembl: «Kapnotun yenoseka», «MeTogbl U3yYEHUS TEHETUKU YeNOoBEKaY,
«eHeTnYeckune 3aboneBaHMA YeNoBEKa».

MpakTnyecKan pabora «CoctaBneHne 1 aHanU3 POAOCIOBHOMY.,

Tema 15. CeneKuma opraHU3ImMosB

JomecTnKaumna n cenekuma. 3aporKaeHue cenekumm m gomectmkaumun. Ydenume H. W.
BaBunosa o LleHTpax NpomncxoxaeHma n MHOroobpasua KynbTypHbIX pacTeHuid. Ponb cenekumm
B CO34aHMW COPTOB pacTeHUIr W noposd KUBOTHbIX. CopT, nopoga, WTamMm. 3aKoH
roMOJIOTMYECKUX PAAOB B HacneaCTBEHHOM nameHumMBoctu H. W. BaBuioBa, ero 3HayeHue ans
CeNekunMoHHOM paboTobl.

MeToapl ceniekUMoHHOM paboTbl. MCKyccTBEHHbIM 0TOOP: MaccoBbIN U UHANBUAYA/IbHbIN.
3Tanbl KOMBUMHAUMOHHOM cenekumn. UcnbiTaHne npoussoguTeneit no notomcrsy. OTbop no
reHoTMMY C MOMOLLbIO OLEHKN heHOTUNA NOTOMCTBA M OTOOP NO reHOTMMY C NOMOLLbIO aHan3a
OHK.

NCKyCCTBEHHbIA MyTareHe3s Kak MeTof CeNeKUMOHHOM paboTbl. PaanauMoHHbIA U
XUMMWYECKMIA MyTareHes Kak MWCTOYHMK MyTauuil Yy  KyJAbTYPHbIX $OpPM  OpPraHM3MOB.
Mcnonb3oBaHne reHOMHOIO pPeAakTUPOBaHUA W MeToA0B peKomMbuHaHTHbix [AHK  ansa
NOJsIly4eHUA UCXOA4HOro MaTepmnana ana cenekymm.

MonyyeHne nonuniongos. BHyTpmBmaoBas rmbpuamsaumsa. bBamMskopoacTBEHHOE
CKpelwmBaHue, Unm MH6pMAMHI. HepoacTBEHHOE CKpelnBaHue, Uan aytopmuaunHr. Feteposmc u
ero npuyunHbl. Wcnonb3oBaHue reTepo3mca B cenekuun. OTaanéHHaa rnbpuamsaums.
MNpeogoneHne 6Gecnnoama MeXBUAOBbLIX TMOPMAOB. [OCTUMKEHUS CeNeKkuMn pPacTeHUin wu
*KUBOTHDbIX. «3es1EHAA PesonoyUA».

CoxpaHeHue U M3YyYEHWE TEHETUYECKUX PECYPCOB KY/bTYPHbIX PAaCTEHUA U UX ANKUX
poauyen Ana co3gaHunsa HOBbIX COPTOB U TMBPMA0B CENbCKOXO3ANCTBEHHbIX KYNbTYp. M3yyeHue,
COXpaHeHue U ynpaesneHue 2eHemu4yecKUMU Pecypcamu  CenbCKOX03AUCMBeHHbIX U
MPOMBbIC/108bIX HUBOMHbIX 8 UENAAX YAYYUWEHUS Cyu,ecmeyrouux U co30aHUsA HO8bIX Nopoo,
AUHUU U Kpoccos, 8 MOM u4ucne C [puUMeHeHUeM CO8peMeHHbIX Memodo8 Hay4YHbIX
uccnedosaHull, nepedossix udeli U nepcrieKMueHosIx mexHosnoaud.

AdemoHcTpauyuun

MopTtpetbl: H. U. Basnnos, U. B. MuuypuH, I. [l. KapnedeHko, I1. I. JlykbaHeHKO, b. J1.
Actaypos, H. bopnoyr, [1. K. bensaes.

Tabanybl 1 cxembl: «LLeHTPbI NPOUCXOXKAEHMA U MHOTO06Pa3nA Ky/NbTYPHbIX PAaCTEHWUIN»,
«3aKOH FOMOJ/IOTMYECKMX PSAOB B HAc/neACTBEHHOM M3MeHYMBOCTU», «MeToabl cenekuumy,
«OTpanéHnan rmbpuamnsayma», « MytareHes».

NabopaTtopHaa paboTta «M3yyeHMe COPTOB Ky/AbTypHbIX PacTEHMA U NOPOA AOMALLHUX
*KUBOTHbBIX».

NabopartopHan pabota «M3yyeHne MeToa0B CeNEKLNN PACTEHNN Y.

MpakTnyecKan pabora «MpuBMBKa pacTeHNI».

dKcKypcua «OCHOBHble METoAbl U AOCTUMNEHUA CENeKUMU PacTeHMM U KMBOTHbLIX (Ha
CEeNEKUMNOHHYIO CTaHLUMIO, NAEMEHHYIO depmy, COPTOMCMbITATENbHbIN Y4acTOK, B TeNAM4YHOEe
X038MCTBO, B N1abOpPaTOpUIO arpoyHMBEPCUTETA MW HAYHHOTO LLEHTPA)».

Tema 16. BuotexHonorua u cMHTeTUYECKana buonorusa



O6beKTbl, UCNonb3lyemble B OMOTEXHONOIMMWU, — KNETOYHbIE W TKaHEBble KynbTypbl,
MWKPOOPraHM3MmMbl, WX XapaKTepuUCTMKa. TpaauumoHHaa 6buotexHonorua: xneboneyeHwue,
nosly4eHne KMCNOMONOYHbIX NPOAYKTOB, BUHOAenne. Mukpobuonormyecknin cmHtes. O6beKTbl
MUKpoBUnonormyecknx TexHonornii. NMpomssoactso 6esKka, AIMMHOKMUCAOT U BUTAMUHOB.

Co3gaHMe TEeXHONOTMIA W MHCTPYMEHTOB  LleNIeHanpaBAeHHOrO0  M3MEHEHUA MU
KOHCTPYMPOBAHMA rEHOMOB C LLe/Ibl0 NOYYEHUA OPraHU3MOB M X KOMMOHEHTOB, COAEPKALLNX
He BCTpeyatowmecs B Nnpupoae bUoCUMHTETUYECKME NYTW.

KnetouHaa uHxeHepua. MeToabl KynbTypbl KAETOK M TKAHEM PACTEHUA N KUBOTHDIX.
KpnobaHkn. Comatumyeckaa rmbpuamsauma M comatuyeckuit ambpuoreHes. UcnosbsoBaHue
raniouMaoB B CENEeKUUU pacTeHui. llosnyyeHue MOHOK/AOHA/bHbIX aHmumen. Mcrnons3osaHue
MOHOK/IOHANbHbLIX U MOAUKAOHAAbHLIX — aHmumen 8  MeouyuHe.  WCKyccTBEHHOe
onnopoTBopeHMe. PeKOHCTpyKuMAa AWLEKNETOK W KAOHMPOBAHWE XMBOTHbIX. MeToa
TpaHCNNaHTaUUMM  Agep  KAeTOK. TexHono2uu  0300posseHUA,  KyaAbmueuposaHua U
MUKPOK/I0HAbHO20 PA3MHOMCEHUSA CE1bCKOX03AUCMBEHHbIX Kyabmyp.

XpOMOCOMHaA M reHHas UHXKeHepuA. MICKYCCTBEHHbIN CMHTE3 FeHa U KOHCTPYMpOBaHMe
pekombuHaHTHbIX AHK. Co30aHue mpaHczeHHbIXx op2aHuU3mMos. LOCTUMKEHUs U NepCrneKTUBbI
XPOMOCOMHOM W TEHHOM WHXXEHEPUU. IKONOTUYECKUE M ITUYECKME npobsiembl FeHHOM
WUHXKEHEPUU.

MeauuuHckue bruotexHonormu. MoctreHomHan undposas megmumnHa. MLUP-anarHocTuka.
MeTabonoOMHbIN aHaNN3, TEHOUEHTPUYECKMIA aHanM3 MNpPoTeEOMA YENOBEKA ANA OLEHKMU
COCTOSIHMA ero 340p0oBbA. Mcnosb30BaHME CTBOJIOBbIX KAETOK. TapreTHaa Tepanua paka. 3D-
6MOUHKeHepUua ans  pas3paboTkm OyHAAMEHTANbHbIX OCHOB MEAMLMHCKUX TEXHONOMUN,
CO34aHMA KOMMNEKCHbIX TKAHEW COoYeTaHMEeM TEeXHONOTMA TPEXMepPHOro OGMONPUHTMHIA U
ckaddonanHra ana peleHmn 3a4ay nepcoHannu3npoBaHHOW MeanLUMHbI.

Co3faHMe BEKTOPHbIX BaKUWMH C Lenblo obecneyeHns KOMOWHMPOBAHHOM 3aWuTbl OT
Bo36yauTeneir OPBU, ycTaHOBAEHWE MONEKYAAPHbIX MeXaHU3MoB GYHKLMOHMpoBaHMA PHK-
COAEPKaLLNX BUPYCOB, Bbi3blBalOLWMX 0COO0 onacHble 3a60/1EBaHUA YENOBEKA U KUBOTHbIX.

AdemoHcTpauun

Tabnmupl ©  cxembl: «Mcnonb3oBaHWe MWUKPOOPraHM3MOB B MPOMbILIJAEHHOM
npon3BoACTBE», «KneTouHaa nHxeHepua», «FeHHasa MHXeHepua».

NabopaTtopHasa pabota «/3yyeHne 06BHEKTOB BMOTEXHOIOTUMY,

MpaKtuyecKkana pabora «MonyyeHMe MONOYHOKUCbIX NPOAYKTOBY.

IKCcKypcua «BnoTexHonorma — BaxHenwana Nnpon3BoaMTeIbHaA CUAA COBPEMEHHOCTHM (Ha
6MOTEXHOIOTMYECKOE NPOM3BOACTBO)Y.

11 KN1ACC

Tema 1. 3apokaeHue 1 pa3BUTUE IBOIIOLMOHHBIX NpeacTaBaeHuii B 6uonorum

JBONOUMOHHAA Teopma Y. [lapsuHa. MNpeanocbiNkn BO3HUKHOBEHUA JapBUHU3MA. KU3Hb
M Hay4YHaAa aeaTenbHocTb Y. [lapsuHa.

ABuywme cunbl 3ssoaoumMm Buagos no Y. [apsBuHy (BbiCOKass WHTEHCUBHOCTb
Pa3MHOXEHUA OPraHM3mMoB, HACNeACTBEHHAA M3MeH4YMBOCTb, Hopbba 3a cyliecTBOBaHWeE,
€CTeCTBEHHbIM U UCKYCCTBEHHbIN 0TOOP).



OdopmneHne cnHTeTUYecKkomn Teopum asontounmn (CT3). HeliTpanbHaa Teopma 3BONOLMUN.
CoBpemeHHas 3BONOLMOHHAA buonorua. 3HayeHne 3BONOLMOHHON Teopun B GOPMUPOBAHUM
€CTeCTBEHHO-HAY4YHOM KapTUHbI MUPA.

AemoHcTpauumn

MopTpetbl: Apuctotenb, K. JinnHen, M. b. Nlamapk, 3. K. CeHt-Unep, K. Kiosbe, Y.
HapsuH, C. C. Yetsepukos, WN. U. LUmanbrayseH, k. XongeiiH, 4. K. benses.

Tabanybl M cxembl: «Cuctema xuson npupogpl (no K. JIMHHe)», «JlecTHULA KUBbIX
cywects (no Jlamapky)», «MexaHuam ¢GOpMUPOBAHMA NPUCIOCOBNEHUA Yy pacTeHUn u
UMBOTHbIX (N0 Jlamapky)», «KapTa-cxema mapupyTa nytewectsma Y. JapsuHa», «Haxoakm Y.
OapsuHa», «Popmbl 60pbbblI 3a cyuwlectsoBaHMe», «[Mopoabl ronyben», «MHoroobpasme
KYNbTYpHbIX GOpM KanycTbl», «Mopoabl AOMALLIHUX KUBOTHbIX», «Cxema 06pa3oBaHMA HOBbIX
Buaos (no Y. JapsuHy)», «Cxema COOTHOLIEHWA ABUMNKYLIMX CUA 3BOAOLMMY, «OCHOBHbIE
NONIOXKEHUA CUHTETUYECKON TEOPUM IBONOLUNY.

Tema 2. Mukpoasoniouma u e€ pesynbratbl

Monynaums Kak anemeHTapHas eauHuua 3ssontoumn. CoBpemMeHHble MeToAbl OLEHKM
reHeTUYEeCKoro PasHoobpasusa U CTPYKTypbl nonynauuii. MameHeHne reHodpoHAa nonyaaumm
KaK 3N1eMeHTapHOe 3BOIIOLMOHHOE fiBAeHWe. 3aKOH reHeTU4ecKoro pasHosecua XK. Xapaum, B.
BanHbepra.

dnemeHTapHble aKTopbl (ABMXKyWMe cuabl) 3BosOUMU. MyTauMOHHbLIA npouecc.
KombuHaTMBHaA M3mMeHYMBOCTb. [peid reHoB — c/y4alHble HeHanpas/eHHble WU3MEHEHWUS
yactoT annenei B nonynaumax. I¢dekT ocHoBaTens. Igpgekm 6ymblno4HO20 20pP/bIWKA.
CHuXceHue 2eHemu4yecKko20 pPa3HOObpPa3us: npuvuHsl U cnedcmeus. [poseneHue sggpekma
Opeliha 2eHos 6 6oabwux U Manasix nonyaayuax. Mwurpaumun. WMsonauua nonynsuuni:
reorpaguyeckas (NpocTpaHcTBeHHasn), buosioruyeckan (penpoayKTUBHasn).

EcTecTBeHHbI OTOOP — HanpasaswwMn dakTop 3BoaoUMU. POPMbl €CTEeCTBEHHOIo
oTOOpa: ABMXKYLWMA, CTabunansmpyrowmin, paspbiBatowmin (An3pyntueHbii). MosoBon oTbop.
Bo3HMKHOBEHME U 3BONOLUMA COLMANBHOTO NOBEAEHUA KMUBOTHbIX.

MPUCcNocobneHHOCTb OPraHU3MOB KaK pe3ynbTaT MWUKPO3BONOUMKW. BO3HMKHOBEHME
npucnocobaeHnin y opraHnamoBs. Apomopdosbl U nanoagantaumnu. Mpumepbl npucnocobneHni
Yy OpraHuM3amoB: mopdonoruyeckne, ©uUs3noNornyeckme, OGUOXMMUYECKME, MNOoBeAeHYEecKue.
OTHOCMTENBHOCTb NPUCNOCOHBNEHHOCTM OPraHM3MOB.

Bua, ero Kputepuu n cTpyKTypa. BuaoobpasoBaHMe KaK pe3ynbTaT MUKPOIBOOLUM.
N3onauma — kntoyeBon ¢akTop BuaoobpasoBaHua. MyTM M cnocobbl BMAoob6pasoBaHUA:
annonatpuyeckoe (reorpaduyeckoe), cumnaTpuyeckoe (3KONOTMYEeCcKoe), «MrHOBEHHOE»
(nonunnongmsaumsa, rmbpuamsayma). ANmMtenbHOCTb 3BOJTOLUMOHHBIX NPOLECCOB.

MexaHn3ambl popmurpoBaHMa BMONOrMYeckoro pasHoobpasus.

Ponb 3BONOUMOHHOM 6uoNOrMM B pa3paboTke Hay4yHbIX METOAOB COXPaHeHUA
61opasHoobpasna. MUKPOIBOAOLMA U KO3IBOAOUMA NApasMToB M UX Xo3sAeB. MexaHU3Mbl
$bOpPMUPOBAHMA YCTOMYMBOCTU K aHTUBMOTUKaM U cnocobbl 60pbbbl C HEN.

AdemoHcTpauuun

MopTpeTbl: C. C. YeTBepuKos, 3. Malip.

Tabanybl 1 cxembl: «MyTaUMOHHAA U3MEHYMBOCTbY», «[TONyNALMOHHAnA CTPYKTypa BUAAY,
«Cxema npoABneHWA 3akoHa Xapau—BanHbepra», «[BMXKyWMe CUAbl  3BONOLUNY,



«JKOoNOrnyeckaa wm3onAuMA MNONynAuMn ceBaHCKOMW dopenmn», «leorpaduyeckasa usonaumna
JINCTBEHHULbI CUOUPCKON U NUCTBEHHULbI AAYPCKOM», «ToNyNALMOHHbIE BO/IHbI YUC/IEHHOCTH
XULWHUKOB U XepTB», «Cxema [OencTBus ectecTBeHHoro otbopa», «Popmbl 60pbbbLI 33
CylecrBoBaHue», «MHAyCTpManbHbIN MeNaHU3IM», «KuBble MUCKOMaemble,
«MOKPOBUTENLCTBEHHAA OKpacKa »MBOTHbIX», «[lpeaynpe)Kaalowas OKpacka MMUBOTHbLIXY,
«dusnonormyeckne agantaummn», «MprucnocobaeHHOCTb OPraHM3MOB U €€ OTHOCUTENIbHOCTbY,
«Kputepun Buga», «Buabl-aBoMHUKKMY, «CTpyKTypa BMAa B npupose», «Crnocobbl
BMAo006pasoBaHuA», «leorpaduyeckoe BMAOOOpas3oBaHME TPEX BUAOB  NaHAbIWeEN»,
«IdKonornyeckoe BMAO00OpasoBaHWe BUAOB CUHMLY, «lloannnaouabl pacteHuii», «KanycTHo-
peneyHbli rnbpmng».

ObopyaoBaHue: repbapun pacTeHUI, KONJIEKLMN HACEKOMbIX, Yy4ena NTUL, U 3BEPEN C
NPMMepPaMM PasaMyHbIX NpucnocobneHnii, yydyena NTUL, U 3Bepel pasHbiX BUAOB, repbapum
pacTeHni 61nM3KMX BUA0B, 06pa3oBaBLUMXCA Pa3INYHbIMK cnocobamu.

NaboparopHan pabota «BbisBneHME U3MEHUYMBOCTU Yy 0cobelt o4HOro BUAa».

NabopatopHaa pa6orta «[pucnocobneHns OpraHM3MOB W UX OTHOCUTENbHas
LenecoobpasHoCTbY.

NabopartopHasn pabora «CpaBHeHMe BUA0B N0 MOPPONOTMYECKOMY KPUTEPUION.

Tema 3. Makpoasoaouua n eé pesynbraTbl

MeToabl M3y4eHMA MAKpPO3BOAKOUMKU. [laNeoHTONOrMYeCcKMe MeToAbl  U3yYeHUA
agoaoumun. MepexoaHolie popmbl 1 GunoreHeTUYECKME PAAbI OPraHM3MOB.

Buoreorpaduueckne metoapl usyvyeHuma ssoaoumn. CpaBHeHue &nopbl M dayHbl
MaTepPUKOB M OCTPOBOB. brnoreorpaduueckme ob6nactn 3emnn. Buapl-sHAEMUKK U PENINKTDI.

3mbpuronornyeckme uU cpaBHUTENbHO-MOPPONOTMYECKME METOAbI U3YYEHWUS 3BONIOLMN.
FeHeTUYecKMe MexaHM3Mbl 3BOJIIOLMW OHTOreHesa W MOABMEHMA 3BOOLMOHHbIX HOBLUECTB.
FOMO/IOrMYHbIE WU AQHANIOTUYHbIE OpraHbl. PyaMMmeHTapHble opraHbl M aTaBu3mMbl. MoneKkynapHo-
reHeTU4yeckne, OMOXMMMYECKME W MATEMATUYECKME MeTOoAbl  M3YyYeHWA  IBOJIOLUMN.
FfomosiornyHble reHbl. CoBpeMeHHble MeToAbl NOCTPOEHUA GUNOTEHETUYECKUX AEPEBLEB.

XpOMOCOMHblE MyTaLMK 1 3BONIOLLUA FTEHOMOB.

Obume 3aKoHOMepHocTM (npaswna) aBoawuUKU. [lpuHUUN  cMeHbl  yHKYUU.
HeobpatumocTb agontoumn. AgantmsHaa paguauma. HepaBHOMeEpPHOCTb TEMNOB 3BOIOLUN.

AdemoHcTpauuun

MopTpetbi: K. M. bap, A. O. KoBanesckuii, ®. Mionnep, 3. leKkenb.

Tabnumupl n cxembl: «PUNOreHeTUYECKUI paa fowagny», «ApxeonTepuke», «3Beposybbie
Aawepbl», «Creroyedanb», «PUHMOOGUTBLI», «CemeHHble NManopoTHUKNY, «Buoreorpaduyeckme
30Hbl 3emnun», «peid KOHTUHEHTOB», «PenunKkrtbi», «HayanbHble cTaguu 3MBPMOHANBHOrO
Pa3BUTUA NO3BOHOUYHbIX }KUBOTHbIX», «[OMONOIMYHbIE U aHANIOMMYHbIE OPraHbl», «PyanmeHTbI»,
«ATaBU3MbI», «XPOMOCOMHble Habopbl YenoBeka W LWKMMMaH3e», «[aBHble HanpaB/ieHUus
aBonouMny, «ObLLME 3aKOHOMEPHOCTM 3BOTIIOLIUN Y.

ObopyaoBaHue: Koanekuuu, repbapum, MyasKnM MCKOMAaeMblX OCTATKOB OPraHM3MOoB,
MYANSAXKU TOMONOTMYHDBIX, AHANOTUYHbIX, PYAMMEHTAPHbIX OPraHOB M aTaBM3MOB, KOAIEKLUMU
HAaCEeKOMbIX.



Tema 4. MpoucxoxaeHue n pasBuUTUE }XMU3HU Ha 3emne

HayuyHble runoTtesbl NPOUCXOXAEHUA XKU3HU Ha 3emne. AbuoreHes M naHcnepmus.
[loHayyHble NpeacTaBAEHUA O 3apPOXKAEHUM KU3HU (KpeauuoHusm). FMnoTesa NOCTOAHHOrO
CaMO3apOoXKAEHMUSA KN3HN N eé onpoBepxKeHune onbiTamun @. Pegn, /1. CnannaHuanu, /1. Nacrepa.
MpouncxoxaeHne ¥K13HM 1 actpobuonormsa.

OcCHOBHble 3Tanbl HEOPraHWMYeCcKon aBooUMK. NnaHeTapHana (reonorMyeckas) aBoOLMA.
Xvmunyeckaa 3spontoumsa. ABMOreHHbIM CUHTE3 OpraHMYECKUX BELLeCTB M3 HeopraHUYeCKuX.
Onbit C. Munnepa u I. KOpu. ObpasoBaHne noaMmMepoB M3 MoHoMepoB. KoauepBaTHan
runote3a A. W. OnapuHa, runoTtesa nepBUYHOro OynboHa [pK. XongewHa, reHeTU4ecKas
rmnotesa [. Ménnepa. Pubosumbl (T. Yek) u runotesa «mupa PHK» Y. Tunbepra.
dopmunpoBaHme membpaH N BO3HUKHOBEHUE MPOTOKNETKM.

UcTopua 3emnm u metogbl eé€ wu3yyeHuAa. WcKonaemble oOpraHMYecKMe OCTaTKM.
FeoxpoHonorma 1 eé metoabl. OTHOCUTeNbHad W abCoNOTHAA  reOXPOHOOrUS.
[eoXxpOHONOrMYEeCKan WKaNa: 30Hbl, 3pbl, NEPMOAbI, INOXN.

HauyanbHble 3Tanbl opraHMYeckon 3soaumn. MNoAaBneHne M 3BONOLMA NEPBbIX KAETOK.
dsonouma metabonmama. BosHMKHOBeHMe nepBbix 3Kocuctem. CoBpemMeHHble MUKPOOHble
OMONNEHKN KaK aHanor nepsbix Ha 3emne coobuwects. CTpomatonuTbl. MpoKapuoTbl u
3YKapuoTbl.

MpouncxoxaeHne ayKapuoT (cumbuoreHes). IBONOLUMOHHOE MPOMUCXOXKAEHNE BUPYCOB.
MpouncxoxaeHne  MHOTOK/NETOYHbIX  OPraHM3MoB. BO3HMKHOBEHME  OCHOBHbIX  rpynn
MHOFOKNETOYHbIX OPraHU3MOB.

OCHOBHble 3Tanbl 3BOMOUMWU BbICWNX pacTeHMN. OCHOBHble apomopdOo3bl PACTEHWUIA.
Bbixog, pacTteHuit Ha cywy. [loaBneHMe CNOPOBbIX PACTEHUMA M 33aBOEBAHME WMMWU CyLUMW.
CemeHHble pacTeHus. MNpouncxoxaeHne LLBETKOBbIX PAaCTEHUN.

OCHOBHble 3Tanbl 3BOJIOUMU XKMBOTHOrO MUpa. OCHOBHble apomopdo3bl KUBOTHbIX.
BeHpackas dpayHa. KembBpuiicknin B3pbliB — NOABNEHNE COBPEMEHHbIX TUNOB. [lepBble XopA0Bble
KNBOTHbIE. }M3Hb B BOAE. IBONOUMA NO3BOHOYHbIX. [poncxoxaeHne ampubuin nu pentmami.
MpouncxoxaeHne maekonuTarowmMx M ntuy. MpuHuMn Kawdesoro apomopdosa. OcBoeHue
6ecno3BOHOYHbIMU N MO3BOHOYHbIMW }KUBOTHBIMW CYLLN.

Pa3suTne XM3HWM Ha 3emsie NO 3pam U MNepuoaam: apxer, NPoTepo30n, Maneo3on,
Me3030M, KalHo30M. O6Wan XxapaKTepUCTMKa KAMMaTa WM TeosIoTMYECKUX MNpPOLLeCCOB.
MosBneHWe M pacLBeT XapaKTepHbIX OpraHM3mMoB. YrneobpasoBaHue: ero yci1oBuA U BAUAHKE
Ha rasoBblii cocTaB aTMocdepsbl.

MaccoBble BbIMMPAHMA — IKONOIMMYECKME KPU3KUCHI npoLwsioro. MpUYnHbL N cneacTBus
MaccoBbIX BbIMUPaHUIA. COBpEMEHHbIN 3KONOFMYECKUI Kpusnc, ero ocobeHHoctu. MNpobnema
coxpaHeHus bnopasHoobpasns Ha 3emne.

CoBpemeHHasa cucTeMa opraHM4Yeckoro mupa. MNpuHUMnbl KnaccuduKkaumm opraHM3mos.
OCHOBHble CUCTEMATUYECKME FPYNMbl OPraHU3MOB.

AdemoHcTpauuun
MNopTtpetbl: ®. Pean, /1. CnannaHuanu, J1. Nactep, N. N. MeuHukos, A. N. OnapuH, [Ix.
Xonpewn, . Ménnep, C. Munnep, I. FOpu.



Tabnumupl 1 cxembl: «Cxema onbita P. Pean», «Cxema onbita J1. Mactepa No M3ydeHUo
CamM0o3apoXKaeHua XusHu», «Cxema onbita C. Munnepa, . KOpu», «3Tanbl HeOpraHM4YecKom
aBonoUMNY, «FeoXpOHONOrMYecKas LWkKana», «HayanbHble 3Tanbl OPraHUYECKOW 3BONOLIUNY,
«Cxema o6pa3oBaHMA 3yKApPMOT NyTEM cumbuoreHesa», «CucTema KUBOW MPUPOAbI»,
«CtpoeHne Bupyca», «Apomopdo3sbl pacteHuin»,  «PuHnMoodutb», «OAHOKNETOYHbIe
Bogopocan», «MHOrokKneTouHble Bogopocan», «Mxu», «lTanopoTHUKKU», «lonocemeHHble
pacteHus», «OpraHbl UBETKOBbIX pacTeHUi», «Cxema pasBUTUA KUBOTHOFO MMUpaY,
«Apomop@do3bl  KUBOTHbIX», «lpocTenwmne», «KuweyHononoctHble», «llnockne uyepsu»,
«YneHucToHorue, «PblbbI», «3eMHOBOAHbIEY, «[pecmblkatowmeca, «MNTrubl»,
«Mnekonutatowme», «PasBuTMe KM3HM B apPXeUCKonm 3pe», «PasBUTME KU3HWU B
NpoTepo30MCKON 3pe», «PasBUTME KM3HM B NANEO30MCKOM 3pe», «PasBUTME XKM3HM B
Me3030MCKOoM 3pe», «Pa3BUTUE KWU3HM B KalHO30MCKON 3pe», «CoBpemeHHas cucTema
OpraHU4YecKoro mupa».

ObopynoBaHue: repbapum pacTeHUI PA3IUYHBLIX OTAENO0B, KOANEKUMU HACEKOMBIX,
B/IAaXKHble npenapaTbl MBOTHbIX, PAKOBUHbI MOJIOCKOB, KOJNEKLUU WUINOKOXMUX, CKenetbl
MO3BOHOYHbIX KMBOTHbIX, Yyyena NTUL, M 3Bepei, KONNEKLMW OKAMeHesocTeir, NonesHbixX
MCKOMAeMbIX, MY/IAXKWU OPraHUYECKNX OCTAaTKOB OPraHU3mMOB.

BupTtyanbHaa nabopatopHasa pabora «MopgenuposaHue onbitoB Munnepa—Hpu no
N3y4yeHMto abMOreHHOro CMHTE3a OPraHNYeCKUX COegMHEHNIN B NEPBUYHON aTMocdepe».

NaboparopHaa pabora «M3yyeHMe M OMNUCaHWE WCKOMAEMbIX OCTaTKOB APEBHMUX
OpraHU3MoB».

MpakTnueckas pabora «M3yyeHne ocobeHHOCTEN CTPOEHNA PACTEHWNI PA3HbIX OTAEN0BY.

MpaKtuuyeckana pabora «M3yyeHne ocobeHHOCTEN CTPOEHUA NO3BOHOYHbIX Y KUBOTHbIXY.

Tema 5. MNpoucxoxaeHne yenoBeKa — aHTponoreHes

Pa3aenbl 1 3agaum aHTponosorum. MeToabl aHTPOMNONOTUN.

CTaHOB/NEHWE NPEeACTAaBNEHUIA O MPOUCXOXKAEHUWN YeNnoBeKa. PennrnosHble BO33peHUA.
CoBpemeHHble Hay4Hble Teopuu.

CxoAcTBO yesioBeKa C  KMBOTHbIMWU. CuUCTeMaTUUecKoe MNOJIOXKeHWe YenoBeka.
CBugeTtenbctBa CXOACTBA YeNOBEKA C  XMBOTHbIMU:  CPaBHUTENbHO-MOPGOIOrnYecKme,
ambpuonornyeckune, ¢usmnonoro-buoxmummnyeckne, nosegeHdyeckme. OTAMUMA 4YenoBeKa OT
KUBOTHbIX. [PAMOXOXAEHUE U KOMMIEKC CBA3AHHbIX C HUM MPU3HaKOB. Pa3sBUTHE roNI0BHOIO
MO3ra 1 BTOPOM CUTHA/NIbHOM CUCTEMBI.

Osuxkywme cunbl  (pakTopbl)  aHTponoreHesa: OHuosornyeckne,  coumanbHble.
CooTHOLWEHMEe BMONIOrMYECKUX U COLMAIBbHBIX GAaKTOPOB B aHTpOMoreHese.

OCHOBHble CTaaAnKn aHTponoreHesa. PaHHWe YenoBekoobpasHble 06e3bsAHbI (MPOKOHCY/bI)
W paHHMe NOHIMAbl — 0bLWMe NpeaKn YenoBeKoobpasHbix 06e3bsiH 1 Noaein. ABCTPANONUTEKN —
ABYHOrne npegku noaein. YenoseKk ymennblid, nepsble U3roToBAeHUA opyauMin Tpyaa. Yenosek
NPAMOXOAALMA U NepBbiA BbIXoad Ntofen 3a npeaensl Appuku. Yenosek renaenbbeprcknim —
obWMA NpefoK  HeaHAEepPTaNbCKOrO  4YesloBeKa M 4YenoBeKa  pasymHoro.  Yenosek
HeaHAepTaNbCKMM KaK BWUA, NtoAeNn XONOAHOro KAMMaTa. YenoBeK pasyMHbI COBPEMEHHOro
TMNA, AEHNCOBCKUIN YeNOBEK, OCBOEHME KOHTUHEHTOB 3a npegenamu Appukun. NManeoreHeTuka
W NaneoreHoMMKa.



JBONIOUMNA COBPEMEHHOIO YesioBeKa. EcTecTBeHHbIi OTOOP B MOMyAAuMAX YenoBeKa.
MyTaumoHHbIM npouecc U noanmopdursm. MonynaumMoHHbIe BONHbI, Apeld reHoB, MUrpauma 1
«3¢pdeKT ocHoBaTeNs» B NONYAALUMAX COBPEMEHHOTO Ye/10BEKA.

Yenoseyeckune pacbl. MoHATME O pace. bonblume pacbl: eBponeonaHas (eBpasuinckas),
aBCTPaNo-HerponaHas (s3KBaTopuanbHaA), MOHFONOMAHaA (a3MaTCKO-aMepUKaHCKan). Bpema u
nyTM pacceneHna YenosBeka no nnaHete. EAMHCTBO u4enoseveckux pac. HayyHas
HeCcoCTOATENbHOCTb  pacM3ma. [lpucnocobneHHOCTb YenoBeKa K pPasHbIM  YCI0BUAM
OKpy»Katowen cpeapl. Bananue reorpadumyeckon cpegbl U apenda reHoB Ha MOPPONOrnI0 U
du13monornio yenoseka.

MexXgucumnanHapHble meToabl B puanyeckon (6Monoruvyeckort) aHTPOMOJIOrUMK.
3BONOLMOHHAA  QHTPOMOJIOTMA WM MANe0AHTPOMONIOrMA  YeNIOBEYECKMX  NONyAAUMNA.
BuocoumanbHble  uccnepoBaHWA  NpUMpoAbl  YenoBeka.  MccnepgoBaHWe  KO3BOAOLMM
610N0rMYecKoro U counanbHOro B YeNOBEKE.

AemoHcTpauumn

MNopTpetbi: Y. AapsuH, /1. NInku, A. A. PornHckuin, M. M. l'epacnmos.

Tabnmupl u  cxembl: «MeTtoapl aHTpononorm», «lONOBHOWM MO3r 4YenoBeKay,
«YenoBekoobpasHbie 06e3bsAHbI», «CKenet 4YenoBeKa U CKeneT WKMMNaH3e», «PyauMeHTbl u
ataBM3Mbl», «[BMXKyLME CWUAbl aAHTPOMOreHesa», «JBOJIOLMOHHOE [APEBO Yesl0BEKa»,
«ABCTpanonuTek», «4enoBek ymenoiny», «4enosek NpAMOXogAawmmn», «JeHMCOBCKUIA YeN0BEK»
«HeaHaepTanbybl», «KpoMmaHbOHUbI», «[pegKkn 4YenoBeKa», «3ITanbl 3BOJOLUUM YE/IOBEKa,
«Pacbl YenoBeKa».

ObopyaoBaHUE: MyNAaXKN OKAMEHENOCTEN, NPeAMEeTOB MaTepmanbHON KynbTypbl NPeaKoB
yenoseka, penpoaykumm (dotorpadum) KapTMH ¢ MUGDOJIOTUYECKUMU U  BUBNENCKUMMU
CHOXKEeTaMM NPOUCXOXKAEHUA YenoBeka, poTorpadmmn Haxo[0K UCKOMAEMbIX OCTaTKOB YE10BEKA,
CKesneT YenoBeKa, MogeNb Yepena YesioBeKa M Yyepena WMMNaH3e, MoAeNb KUCTU YeNoBeKa U
KMCTW LWUIMMNAH3e, MOAEeNn Topca NpesKoB YeNoBeKa.

NaboparopHaa paborta «M3yyeHMe ocobeHHOCTEN CTPOeHMA CKeneTa YesioBeKa,
CBA3AHHbIX C MPAMOXOXAEHUEM.

MpakTnueckas paborta «M3yyeHne 3KONOTMYECKUX afanTaLMi YENOBEKAY.

Tema 6. dKonorma — Hayka 0 B3aMMOOTHOLUEHUAX OPraHM3MOB U HAA0PraHM3MEHHbIX
CUCTEM C OKpYXKaloLen cpegoii

3apoxaeHne M passutue 3skonormn B Tpyaax A. F'ymbonbarta, K. ®. Pynbe, H. A.
CeBepuoBa, J. lekkena, A. TeHcam, B. H. Cykauésa. Paspgenbl n 3agaum skonormu. CeAsb
3KOIOTUK C APYTMMU HAYKaMU.

MeToabl 3konoruun. Monesble HabAAEHNA. IKCNEPUMEHTbI B IKONOTUU: NPUPOSHbIE U
nabopatopHble. MogennpoBaHue B 3KoA0rMn. MOHUTOPUHT OKPY»KatoLWel cpenbl: NOKa/bHbIMN,
pPervoHasnbHbli U rN06aNbHbIN.

3HayeHWe 3KONOTrMYECKUX 3HAHWM ANA YenoBeKa. IKONOrM4yecKoe MUPOBO33PEHMUE KaK
OCHOBa CBA3eM uenoseyecTBa C Npupoaon. PoOpmMMUPOBAHME ISKOJNOTMYECKOW KynbTypbl U
9KOI0TMYECKOM rPaMOTHOCTU HaceneHusa.

OemoHcTpauuu

MopTpetbl: A. T'ymbonbar, K. ®. Pynbe, H. A. Ceepuos, 3. l'ekkenb, A. TeHcau, B. H.
Cykaués.



Tabanubl M cxembl: «Pasaenbl akonorum», «Metoabl sKonormmn», «Cxema MOHUTOPUHTA
OKpy»KatoLen cpeapl».

NabopartopHas pabora «M3yyeHne MeToa0B IKO/IOTMYECKMX UCCAea0BaAHUMNY.

Tema 7. OpraHusmbl 1 cpeaa obuTaHuA

JKonormyeckme  GakTopbl W 3aKOHOMepHOCTM WX  pgencteua.  Knaccudukauma
3KoNormyeckmx  daktopos: abuoTuyeckne, OBUOTMYECKMe, aHTponoreHHole. Obwme
3aKOHOMEPHOCTU AeNCTBUA SKoNorMYecknx paktopos. Mpasuno muHumyma (K. LWnperrens, HO.
NInbux). TonepaHTHOCTb. IBPUONOHTHbIE U CTEHOOMOHTHbIE OPraHNU3Mbl.

AbunoTtnyeckne ¢aktTopbl. CBET KaK 3KOMOrMYeckmMii dakTop. Jencreme pasHbIX y4acTKOB
CO/IHEYHOrO CMEeKTpa HA OPraHM3amMbl. DKONOTMYECKME TPYNMbl PACTEHUIA WU XKMBOTHbIX MO
OTHOLLEHMUIO K cBeTy. CUrHanbHaA posb ceeTa. PoTonepmoamnsm.

TemnepaTypa Kak 3Konoruyeckuit ¢daktop. [elicteBue TemnepaTypbl Ha OpPraHM3Mbl.
MOMKUNOTEPMHbIE W  TOMOMOTEPMHbIE  OPraHU3Mbl. IBPUTEPMHbIE W  CTEHOTEPMHbIE
OpraHM3Mmbl.

BnaKHOCTb KaK 3Kosiornyecknin ¢aktop. MNMpucnocobneHnsa pacTeHuin K nopaepiaHuio
BogHoro b6anaHca. Knaccudukaums pacteHuit no oTHoweHuto K Boge. [MpucnocobneHus
YKMBOTHbIX K USMEHEHWNIO BOAHOTO PEXMMA.

Cpeabl 06UTaHWA OPraHM3MOB: BOAHAsA, HA3eMHO-BO3AYyLIHAA, NOYBEHHAsA, rybuMHHaA
nognoyYBeHHas, BHYTPUMOpPraHM3meHHana. PU3NKO-XMMMYECKME OCObBeHHOCTU cpes 0buTaHMA
opraHmM3mos. MpucnocobneHns opraHM3MOB K KM3HU B Pa3HbIX Cpeaax.

Buonornyeckne putmol. BHeWwHWe N BHYTPeHHUE PUTMbI. CyTOYHbIE U FOANYHbIE PUTMbI.
MpncnocobaeHHOCTb OPFraHN3MOB K CE30HHbBIM U3MEHEHUAM YC/IOBUM KU3HMU.

*unsHeHHble dopmbl opraHM3moB. MoHATME O KM3HEeHHON dopme. HU3HeHHble popmbl
pacTeHW: aepeBbs, KYCTAPHWUKW, KYCTAapPHUYKM, MHOroneTHuWe TpaBbl, OAHONETHME TPaBbl.
nsHeHHble GOpPMbl KMBOTHLIX: TMAPOOMOHTLI, reobnoHTbl, as3pobuoHTbl. OcobeHHoCTU
CTpoeHuAa n obpasa KMU3HW.

buotnyeckme  daktopbl. Buabl  BUOTUYECKMX  B3aMMOLENCTBUIA:  KOHKYypeHUMUs,
XMLLHNYECTBO, CMM6MO3 1 ero ¢popmbl. MapasnTnam, Koonepaums, MyTyaansm, KOMMEHCAIN3M
(KBapTMpaHTCTBO, HaxnebHuMyecTBo). HeTpoduyeckne  B3aMmoaencTsms  (TOMUYECKMUE,
dopuueckmne, babpuueckune). 3HaueHMe OBUOTUYECKMX B3aMMOAEWUCTBUMA ANA CyLLECTBOBAHMA
opraHM3moB B cpese 0buTaHuA. MPUHLUN KOHKYPEHTHOTO UCKIOYEHWA.

AdemoHcTpauuun

Tabanubl n cxembl: «IKonornyeckme ¢akTopbl», «CBETOBOW CMEKTP», «IKOOrMYecKme
rPynnbl }XMBOTHbIX MO OTHOLUEHUIO K CBETY», «TEMN/IOKPOBHbIE }KMUBOTHbIEY, «XON0A4HOKPOBHbIE
KMBOTHbIE», «DPU3MONOrMYeckne aganTauum KMBOTHbIX», «Cpeabl OOBUTAHMA OPraHMU3MOBY,
«brnonornyeckne putmbl», « KusHeHHble GopMbl pacTeHnin», « KnsHeHHble GOPMbIl }KUBOTHbIXY,
«JKoCMCTEMA LIMPOKOJIMCTBEHHOMO Jieca», «IKOCUCTEMA XBOMHOro seca», «Llenn nutaHusy,
«XuwHnyectBo», «Mapasmutmam», «KoHKypeHuma», «Cumbunos», «kKommeHcannsm».

Ob6opyaoBaHue: repbapum pacTeHUin U KUBOTHbLIX, NPUCNOCODBNEHHbIX K BAUAHUIO
pas3/IMYHbIX  3Konorumyeckux daktopos, repbapum cBeToNtObMBbLIX, TEHENOO6MBLIX WU
TEHEBbIHOC/IMBbLIX PacTeHui, ceeTontobusble, TeHentobmeble U TEHEBbLIHOCAMBbLIE KOMHATHbIE
pacteHuns, repbapumM W KOANEKUMM Tennontobusbix, 3MMOCTOMKUX, MOPO30YCTOMUMBDIX
pacTeHWi, u4ydyena nTuL M 3Bepen, repbapum pacTeHUi, OTHOCALWMXCA K rurpodutam,



Kcepodutam, me3opuTam, KOMHATHblE PACTEHMA LAHHbIX FPYNM, KOANEKUMU MHKUBOTHbIX,
obuTalowmx B pasHbIX cpenax, repbapnn 1 KoAneKkuUn pacTeHUn U XKMBOTHbIX, 0b6nagaroLmx
yepTamm NPUCNOCOBNEHHOCTU K CE30HHbIM W3MEHEHUAM YCNOBWUIA KU3HKU, repbapun wm
KONNEKLMWN PACTEHUMA U KUBOTHbIX PA3INYHBIX KU3HEHHbIX GOPM, KOANEKLMU MKUBOTHDIX,
YYaCTBYIOLLMX B PA3/IMYHbIX BMOTUYECKUX B3aUMOAENCTBUSAX.

NaboparopHan paborta «BbisBneHne npmucnocobieHnin opraHM3MOB K BAUSHUIO CBETa».

NabopatopHaa pabora «BbisBneHne npucnocobseHnin OpraHM3MOB K  BAUSAHWUIO
TemnepaTtypbi».

NabopatopHaa pabota «AHaTOMMYECKME OCOOEHHOCTM pPaCTEHMM U3 pasHbIX MecT
obutaHma».

Tema 8. dKonorua sBMaoB 1 nonyaauuii

JKONOrnMYecKkne XapaKTepUCTMKKM nonynsumuun. Monynauma Kak buonornyeckaa cucrema.
Ponb HeoaHoOpoOAHOCTM cpeapl, dM3myecknx bapbepoB M ocobeHHoCTeW 6uonorMm BUAOB B
$GOpPMUPOBAHMM NPOCTPAHCTBEHHOM CTPYKTYPbI Nonyaaumin. OCHOBHble NOKa3aTeAn NONyAALUMN:
YMCNEHHOCTb, MJIOTHOCTb, BO3PAaCTHasA M MOA0BaA CTPYKTYpPa, POXAAEMOCTb, NPUPOCT, TeMN
poCTa, CMEPTHOCTb, MUTPaLMA.

JKonoruyeckas CcTpyktypa nonynsumu. OLeHKa YMCNeHHOCTM nonynaumn. AuHamuka
nonynsaunmn n eé perynaumna. bUotmyecknin noteHuman nonynaunun. MogenmpoBaHne AMHAMUKM
nonynaumun. Kpueble pocTa YMCNEHHOCTM nonynauuu. Kpueble BbIXKMBaHMA. Perynaums
YUCNEHHOCTM MONYAAUUM: pPonb (aKTOPOB, 3aBUCALWLMX M HE 3aBUCALMX OT MJIOTHOCTU.
JKonornyeckme cTpatermm Buaos (r- u K-ctpaterum).

MoHATME 06 3Konornyeckom Huwe Buaa. MectoobutaHme. MHoromepHas mogenb
3KoNorn4yeckom Huwn .M. XaTynmHcoHa. Pasmepbl 3KONOrMYECKON HUWMK. [oTeHuManbHas m
peann3oBaHHaA HULWLMK.

Bua Kak cuctema nonynsumin. Apeanbl BUMAOB. Buabl M MX XKM3HEHHble CTpaTerumu.
JKoN0Ornyeckmne sKBUBaNEHTbI.

3aKOHOMEPHOCTU MNOBEAEHUS U MUFPAUMA  KUBOTHbIX. bBuonornyeckne MHBasUMU
YyXKepoaHbIX BUAOB.

demoHcTpauuu

MopTtpeT: K. N. XaT4NHCOH.

Tabanubl N cxemMbl: «IKONOTUYECKNE XaPaAKTEPUCTUKM nonynaunm», «MNpocTpaHcTBEHHan
CTPYKTypa nonyaaummu», «Bo3pacTHble nupamuabl nonynaumm», «CKOpPOCTb 3aceneHus
NOBEPXHOCTU 3eMAN PasINYHbIMM OpraHuMamamm», «Mogenb 3Konormyeckom Huwu K. WU.
XaTYMHCOHa».

ObopyaoBaHue: repbapmn pacTeHUn, KONNEKUUM KUBOTHbIX.

NaboparopHan pabota «lprcnocobneHma ceMsiH pacTeHU K pacceneHuntoy.

Tema 9. konorma coobuiecTs. IKONOrUYECKUE CUCTEMDI.

CoobuiecTtBa opraHM3moB. brMoueHO3 U ero cTpyKTypa. CBA3M Mexay OpraHMamamu B
buoueHose.

JKocuctemMa Kak oOTKpbiTas cuctema (A. K. TeHcan). PyHKUMOHANbHble OGAOKK
OpPraHM3MoOB B 3KOCMCTEME: MPOAYLEHTbl, KOHCYMEHTbl, peayueHTbl. Tpoduyeckne ypoBHMU.
Tpodunyeckme uenn n cetn. Abrnotmyeckme 610KM akocuctem. MouBbl U UAbI B SKOCUCTEMAX.
KpyroBopoT Bew,ecTs 1 NOTOK 3HEPrUUN B IKOCUCTEME.



OCHOBHble NMOKa3aTenn aKocMcTeMbl. BUOMacca 1 NpoayKUMA. DKOAOTMUYECKME NMPammabl
yuncen, GUOMACChl 1 SHEPTUun.

AuHamuka aKocucmem. Kamacmpodguueckue nepecmpodKu. ®aykmyayuu.
HanpasneHHble 3aKOHOMEpHble CMeHbl coobwecTB — cyKueccuu. MNepBuyHble U BTOPUYHbIE
CYKLECCUM U WX MPUYUHbIL. AHTPOMOTreHHble BO34EMNCTBMA HaA CyKueccun. KnmmaKcHoe
coobuiectBo. BnopasHoobpasve M NONHOTA KPYyroBopoTa BELLECTB — OCHOBAa YCTOMYMBOCTU
coobuecTs.

MpupoaHble 3KOCUCTEMbBI. JKocucmembl 03EP U pek. IKocucmemobl mopell U OKeaHos.
SKocucmembl myHOp, necos, cmenel, nycmoiHb.

AHTpONOreHHble  3KocucTemMbl. Arposkocuctema. ArpoueHos. Pasanuua mexagy
AHTPOMOreHHbIMWU N NPUPOAHLIMU SKOCUCTEMAMMU.

Yp6oakocuctembl. OCHOBHble KOMMOHEHTbI ypbo3akocuctem. fopoackaa dpaopa u dayHa.
CuHaHTponu3auMa ropoackoi dayHbl. bBuonormyeckoe U XO3AWCTBEHHOE  3HAYEHME
arposaKocucTemM U ypbosKocUCTEM.

3aKoHOMepHOCTM  POPMMPOBAHUA  OCHOBHbIX  B3aMMOAENCTBUI  OPraHM3mMoB B
aKocucTteMax. Posb KackadHo2o 3ggpekma u 8ud08-30UpuUKamMopos (Kawo4vesbix 8uU008) 8
(bYyHKUUOHUPOBAHUU 3Kocucmem. T[lepeHOC 3HeprMM U BELWEeCTB MeXAy CMEeXHbIMU
3KocucTeMamm. YCTOMYMBOCTb OPraHNU3MOB, NONYAALNIA U SKOCUCTEM B YCIOBUAX €CTECTBEHHbIX
W aHTPOMOreHHbIX BO3A4ENCTBUIA.

MexaHu3mel 8o30elicmeusa 3a2psA3HeHUl PAa3HbIX muno8 Ha cybopeaHUZMEHHOM,
OpP2aHU3MEHHOM, MOoNyAAYUOHHOM U 3KOCUCMEeMHOM YPOBHAX, OCHO8bl 3KO02UYECKO20
HOPMUPOBAHUA AGHMpPOozeHHo20 8o30elicmaus. MeTon0N0rMA MOHUTOPUHIA €CTECTBEHHbIX U
aQHTPOMOreHHbIX SKOCUCTEM.

AdemoHcTpauyuun

MopTpeT: A. IX. TeHcan.

Tabanybl n cxembl: «CTpyKTypa bMoLeHO3a», «IKOoCUCTEMA LUMPOKOIMCTBEHHOTO /1ecay,
«JKocMCcTEMA XBOWMHOro neca», «®PyHKUMOHaNbHbIE TPYMnbl OPraHM3IMOB B 3KOCUCTEMEY,
«KpyroBopoT BewecTe B 3Kocucteme», «lLlenn nuTaHusa (nactbuuwHasa, AeTpuTHanA)»,
«IKoNornyeckaa nMpammaa Ymcen», « JKoaormyeckas nupamumaa buomacchbl», « IKonormyeckas
nupammaa sHeprumn», «ObpasoBaHue 6onota», «lMepBuuHasa cykueccus», «BocctaHoBneHue
neca nocne noxapa», «JKocuctema osepa», «ArpoueHo3», «KpyroBopoT BelecTs M MOTOK
3Heprun B arpoueHose», «Mpumepbl ypbosKocuctem».

Ob6opynoBaHue: repbapun pacTeHUn, KONNEKLMU HACEKOMbIX, Yydena NTuL, U 3Bepen,
repbapum KynbTYPHbIX U AMKOPACTYLLMX PACTEHMIN, aKBAPUYM KaK MOAENb SKOCUCTEMBI.

MpaKtuuecKkana paborta «M3yyeHne u onucaHune ypb0oaKoCUCTEMbBI».

NaboparopHan pabota «M3yyeHne pasHOOOpPa3NA MEIKMX MOUYBEHHbIX YNEHUCTOHOTUX B
Pa3HbIX 3KOCUCTEMAXY.

JKCKypCUA «IKCKypcMa B TUNUYHbLIA GuoreoueHo3 (B aybpasy, 6epesHAK, enbHUK, Ha
CYXO/40/IbHbI UV MOMMEHHbIN NyT, 03epo, 6010TO)».

IKCKypCUA «IKCKYpPCUA B arposkocmucTemMy (Ha none nam B TeNINYHOE X03MUCTBO)».

Tema 10. Buocdepa — rnobanbHas skocucrema



Buocoepa — obwennaHetapHaa obonoyka 3emnu, rae CywectsyeT MAM CyL,ecTBoBana
*KMU3Hb. Pa3BuTHE NpeacTaBaeHnii o buocdepe B Tpyaax . 3tocca. YueHue B. U. BepHaackoro o
6uocoepe. Obnactn buochepbl n eé€ cocta. HKurBoe BewecTBo buocdepbl N ero GyHKUUN.

3aKOHOMEpPHOCTU cylecTBoBaHUA 6uocdepobl. OcobeHHOCTU brochepbl Kak rnobanbHoOM
aKocuctembl.  [uHamuyeckoe paBHoBecMe B  Buocdepe. KpyroBopoTbl Bewects W
6roreoxmmmyeckume UuKabl (yrnepoga, azora). PUTMUYHOCTb sBNEHUI B Buocoepe.

30HanbHOCTb Bnocdepsbl. NMoHATME 0 BUOMe. OCHOBHblE BMOMbI CyLK: TYHAPA, XBOWHbIE
leca, CMeLlaHHble U WMPOKOAUCTBEHHbIE /Ieca, CTEMNMU, CaBaHHbI, NYCTbIHW, TPOMNMUYECKNE fleca,
BbICOKOropbs. KNMmaT, pacTUTeNbHbI U X KUBOTHbIN MUP BMOMOB CyLUK.

CTpYKTYypa 1 GYHKLMA KUBbIX CUCTEM, OLLEHKA UX PECYPCHOro noteHumana n bnochepHbix
bYHKUNA.

AdemoHcTpauun

MopTpeTsi: B. U. BepHagcKkuit, 3. 3tocc.

Tabnuubl n cxembl: «feochepbl 3emnun», «KpyroBopoT asoTa B npupoae», «Kpyrosopot
yrnepogaa B npupoge», «KpyrosopoT Kucnopoaa B npupoge», «KpyrosopoT Boabl B npupoge»,
«OcHOBHble Buombl  cywmn», «Knumatudyeckme noAca 3emamy», «TyHapa», «Tauray,
«CmewaHHbIn  nec», «LlUupokonncrteeHHbln nec», «Crenb», «CaBaHHa», «[lycTbIHAY,
«Tponuyeckuii nec».

ObopyaoBaHue: repbapun pacTeHnin pasHbiX BUOMOB, KONITEKUMM }KUBOTHbIX.

Tema 11. Yenosek 1 oKkpyxKalow,an cpega

JKONOrnMYeckne KpU3UCbl M UX NpUYUHBbL. Bo3aelicTBue 4enoBeka Ha 6uocdepy.
3arpssHeHne BO3AywWwHOW cpeabl. OxpaHa Bo3Ayxa. 3arpasHeHuMe BogHoW cpepbl. OxpaHa
BOAHbIX pecypcoB. PaspyLweHune noysbl. OXpaHa NOYBEHHbIX pecypcoB. M3meHeHMe KnMmarTa.

AHTpOMNOreHHoe BO3JENCTBME HA PACTUTENbHbIA U KUBOTHbIM Mup. OxpaHa
PaCcTUTENbHOMO M }KMBOTHOTO MMPA. OCHOBHbIE NMPUHLMMbI OXPaHbl NPUPOAbl. KpacHble KHUTK.
Ocobo oxpaHsemble npupoaHblie Tepputopumn (OOMT). BoTaHUYecKmne cafbl U 30010TMYECKUNE
napKu.

OCHOBHble MPUHLUMUMbI YCTOMYMBOrO Pas3BMUTMA YenoBeYecTBa M Npupogbl. PaunoHanbHoe
npPMpPoAONoNb30BaHME U COXpaHeHWe 6uosormyeckoro pasHoobpasma 3emaun. Obwwme
3aKOHOMEPHOCTM r106aNbHbIX IKONOTMYECKMX Kpn3ncoB. OCOBEHHOCTU COBPEMEHHOMO KpM3uca
W ero BepoATHble NOCNeACTBMUA.

Pazgutne MeTOAOB MOHUTOPWMHIA Pa3BUTUA OMACHbIX TEXHOFEHHbIX MNPOLECCOB.
CucmemHble uccnedosaHus nepexoda K pecypcocbepezaroweli U KOHKYypeHmMocrnocobHoli
3Hepeemuke. buonozuyeckoe pazHoobpasue u buopecypcoi. HayuoHanbHblE UHGHOPMAYUOHHbIE
cucmemeol, obecnevusarouue 0ocmyn K UHGOpMayuu rno CoOCMoAHUK 0moesbHbIX 8udo8 U
akocucmem. OcHo8bl  3Kopeabuaumayuu  3Kocucmem u  criocobos  bopsbbl  C
buonospexdeHUAMU. PEKOHCMPYKYUSA MOPCKUX U HO3eMHbIX 3KOCUCMeEM.

AdemoHcTpauuun

Tabnuupl ©M  cxembl: «3arpss3HeHne aTmocdepbl», «3arpAsHeHuMe ruapocdepbl»,
«3arpsasHeHMe nousbl», «[lapHuKoBbIM 3ddeKT», «Ocobo oxpaHsemble NPUPOAHble
Tepputopumn», «Moaenn ynpasaaemoro mmpar.

Ob6opyaoBaHue: poTtorpadmm oxpaHAEMbIX PaCTEHUIN U }KUBOTHbLIX KpacHOM KHUrn Poccuninckom
depepaunm, KpacHoM KHUIM pernoHa.



NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA NMPOrPAMMbI MO BUOJ1IOTMU HA YPOBHE
CPEAHEIO OBLLEFO ObPA3OBAHUA

JIMNYHOCTHBDLIE PE3Y/IbTATbI

®roC COO vycraHaBnuBaeT TpeboBaHWMA K pe3ynbTaTaM OCBOEHMA obydyarowmmucs
nporpamm cpeaHero obuero o6pas3oBaHms: IMYHOCTHbIE, MeTaNpPeaMeTHbIE U NPeaMETHbIE.

B CTpyKType NIMYHOCTHbIX pe3y/bTaToB OCBOEHMA MPOrpPammbl NO 6GMONOrMKN BblAeNeHbI
cneaylolme  COCTaBiAlOWME: OCO3HaHME  OOy4YaloWMMMUCA  POCCUMCKOM  rpaXKAaaHCKOM
WAEHTUYHOCTM — TOTOBHOCTM K CaMOPa3BUTUIO, CAaMOCTOATE/IbHOCTU W camoomnpeaeneHuio,
Hanu4yue mMomueayuu K 0by4YeHWO OMONOrMK, yeneHanpasseHHoe pPaszsumue BHYTPEHHUX
y6erxaeHn TMYHOCTU HA OCHOBE K/IOYEBbIX LLEHHOCTEN UM UCTOPUYECKUX TPaanuMiA pa3BUTUA
6MON0rMYecKoro 3HaHUA, 20MoB8HOCMb U CrocoObHOCMb 0ByYatoWmMXCA PYKOBOACTBOBATLCA B
CBOEM  OeATeNbHOCTU  LEeHHOCTHO-CMbIC/IOBbIMM  YCTaHOBKaMK,  MPUCYLWMMKU  cUcTeme
b6uonornyeckoro 06pasoBaHUA, HaAUYUE  MPABOCO3HAHUSA  3KONOTMMYECKOW  KYyNbTypbl,
crnocobHocMu cmasums Uenn 1 CTPOUTb }KU3HEHHbIE NAAHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA NPOrpammbl NO 6GMONOrMKN AOCTUTAOTCA B €4UHCTBE
y4yebHol 1 BOCMUTATE/IbHON AeATEeNIbHOCTU B COOTBETCTBUM C TPAAULMOHHLIMU POCCUNCKUMMU
COLIMOKYNbTYPHbIMWU, UCTOPUYECKUMU U OYXOBHO-HPABCTBEHHbLIMU LIEHHOCTAMM, NMPUHATLIMA B
obuiecTBe NpaBuaamMuM M HOPMaMW NOBEAEHUA U CNOCOOCTBYIOT MpoLEccaM CamMOMO3HaHUA,
CaMOBOCMNUTAHMA U CaMOPa3BUTUSA, Pa3BUTUA BHYTPEHHEN NO3MUUKU ANYHOCTU, NAaTPUOTU3MA U
YBa)KEHUA K 3aKOHY W MPaBOMNOPAAKY, YEN0BEKY TPyAa W CTaplieMy MOKOJEHWUI0, B3aUMHOIo
yBaXKeHMa, OeperKHOro  OTHOLWEHUA K  Ky/JIbTYPHOMY  Hacheamioo wn  Tpaauuuam
MHOrOHaLUMOHaNbHOTro Hapoaa Poccuitickoit Pepepaumnm, Nnpupoae 1 OKpyKatowen cpeae.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHUA y4ebHoro npeamerta «bMoiorna» AoJKHbl OTpaXKaTb
rOTOBHOCTb M CNOCOBHOCTb 06YyYatoWMXCA PYKOBOACTBOBATLCA CHOOPMUPOBAHHOM BHYTPEHHEMN
nosuuMen JIMYHOCTU, CUCTEMOM LEHHOCTHbIX OPMEHTaAUMN, MO3UTUBHbLIX BHYTPEHHMUX
ybexaeHUin, COOTBETCTBYIOWMX TPAAULMOHHbIM  LLEHHOCTAM  POCCMMCKOro 0bLLecTBa,
pacWMpeHne KM3HEHHOTO OMbiTa M OMbITa AEATE/NIbHOCTU B NPOLLECCE peanm3aumm OCHOBHbIX
HanpaB/ieHWM BOCNUTATe/IbHOMN AeATeNIbHOCTU, B TOM YMC/IE B YaCTU:

1) rpakAaHCKOro BOCNUTAHMUA:

CPOPMMPOBAHHOCTb  FPAKAAHCKOM  NO3MUMKM  obyvatowlerocA Kak aKTUBHOIO M
OTBETCTBEHHOrO Y/1eHa POCCUICKOro obLLecTBa;

OCO3HAaHWE CBOWMX KOHCTUTYLMOHHbIX NpaB U 06A3aHHOCTEN, YBaXK€HME 3aKOoHa U
npaBonopsaaKa;

rOTOBHOCTb K COBMECTHOM TBOPYECKOMN AeATENbHOCTM NPU CO34aHUM YY4eOHbIX NPOEKTOB,
pelleHnmn y4ebHbIX U NO3HaBaTENbHbIX 3a4a4, BbINOJNHEHNUM BMOOrMYECKMX IKCNEPUMEHTOB;

CNOCOOHOCTb onpeaenAtTb COOCTBEHHYH MO3UUMIO MO OTHOLWEHUK K ABNEHUAM
COBPEMEHHOM ¥M3HM U 0OBACHATDL €E;

YyMeHMEe  y4uTblBaTb B  CBOMX  OENCTBMAX  HeobXoAMMOCTb  KOHCTPYKTUBHOIO
B3aMMOAENCTBUA NIIOAEN C Pa3HbIMUM YOEKAEHUAMM, KYNbTYPHbIMU LEHHOCTAMM M COLMANBbHbBIM
NONOXKEHUNEM;



FTOTOBHOCTb K COTPYAHWYECTBY B MpPOLLECCeE COBMECTHOFO BbINMOJHEHUA Y4ebHbIX,
NMO3HaBaTE/NbHbIX M WCCAEAOBATENbCKMX 33434, YBAMKUTE/NIbHOTO OTHOWEHUS K  MHEHWUIO
OMNMOHEHTOB NPW 06CYXKAEHUM CMOPHbIX BONPOCOB BMO/I0rMYECKOro CoAepPKaHMS;

FOTOBHOCTb K 'YMaHWUTAPHOM M BONOHTEPCKOMN AeATeIbHOCTH;

2) NnaTPMOTUYECKOro BOCNUTAHUA:

chpOpPMMPOBAHHOCTb POCCUMIACKOM FParKAAHCKOM UAEHTUYHOCTM, NATPUOTM3MA, YBAXKEHUA
K CBOeMy Hapogy, YyBCTBa OTBETCTBEHHOCTU nepen PoguHOM, ropAocTU 33 CBOW KpaW, CBOHO
PoAnHy, CBOM A3bIK U Ky/NbTYpY, NPOLU/JIOE U HAacToALLEee MHOFOHALMOHANbHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOWEHWE K TMPUPOAHOMY HACNeaulo M NaMATHUKAM  NPUPOAbI,
AOCTUXKEHUAM Poccum B HayKe, UCKYCCTBE, CMOPTE, TEXHONOTUAX, TPYAE;

CNOCOBHOCTb OUEHMBATb BKAAA4 POCCUUCKMX YYEHbIX B CTAaHOB/JEHWE W pPas3BUTHE
61M0N0rMKN, NOHUMAHUA 3HAYEHUA BUONOTMKN B NO3HAHMM 3aKOHOB NPUPOAbI, B XKM3HWU Ye0BEKA
N COBPEMEHHOrO 06LLLEeCTBa;

naenHan ybexxAEHHOCTb, FOTOBHOCTb K CYXKeHMUIo U 3awmuTe OTeyecTBa, OTBETCTBEHHOCTb
3a ero cyabby;

3) AYXOBHO-HPaBCTBEHHOrO BOCNUTAHUA:

OCO3HaHWE AYXOBHbIX LLeHHOCTEN POCCUIMCKOro Hapoaa;

cpopMMpPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOrO NOBEAEHWS;

CNOCOBOHOCTb OLEHMBATb CUTYALMIO U MPUHUMATb OCO3HAHHbIE PELLUeHUs, OPUEHTUPYACH
Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;

OCO3HaHWE NMYHOIO BK/1Ia4a B NOCTPOEHME yCTOMUYMBOro byayLuero;

OTBETCTBEHHOE OTHOWEHME K CBOMM pPOAMUTENAM, CO34AHUIO CEMbM Ha OCHOBE
OCO3HAHHOIO MPUHATUA LEHHOCTEN CEMENHOM }KM3HM B COOTBETCTBUM C TPAANLMAMM HapOLOB
Poccuu;

4) 3cTeTUYECKOro BOCNUTaHUA:

3CTETUYECKOE OTHOLIEHME K MMPY, BKAOYAS ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBa, CNOPTA, TPYAa, 06LWECTBEHHbIX OTHOLEHWI;

NMOHWUMaHWE 3MOLMOHAIbHOTO BO3AENCTBMA XKUBOM NPUPOAbI U €€ LEHHOCTY;

FOTOBHOCTb K CAaMOBbLIPA)KEHUIO B pPa3HbIX BWAAX WMCKYCCTBA, CTPEMJ/IEHME MPOABAATb
KauyecTBa TBOPYECKOWN IMYHOCTY;

5) ¢pusnueckoro BocnutaHusa, GopMmUPOBAHUA KyNbTYpbl 340P0OBbSA U IMOLIMOHANBHOIO
6narononyums:

NOHMMaHWEe W peannsauua 340poBoro M 6HesonacHoro obpasa XU3HKM (3m0poBoe
nuTaHue, cobaoaeHne rmrmneHNYecknx NPaBua M HOpPM, C6aNaHCUPOBAHHbIN PEXMUM 3aHATUIA U
OTAbIXa, perynapHan ¢pu3nyeckan akTUBHOCTb), BepeKHOro, OTBETCTBEHHOIO M KOMNETEHTHOIO
OTHOLUEHMA K COBCTBEHHOMY PU3NYECKOMY U NMCUXMYECKOMY 340POBbIO;

NMOHMMaHWE UEHHOCTU MPaBUA WHAMBUAYANIbHOTO W KOM/NEKTUMBHOro 6e3onacHoro
noBeAeHNA B CUTYALMAX, YIPOXKAIOLLMX 340POBbIO U XKU3HW NIOAEN;

OCO3HaHWe MNOCNeACTBUIA U HENPUATUA BPeaHbIX MpuBblYeK (ynoTpebneHwus ankorons,
HapKOTUKOB, KYpeHUs);

6) TpyA0BOro BOCNUTaHUA:

rOTOBHOCTb K TPYAY, OCO3HaHME LEeHHOCTU MAcTepcTBa, TpyAo tobue;



FTOTOBHOCTb K  QKTUBHOM  AEATE/IbHOCTM  TEXHO/NOTMYECKOW U COUMaANbHOM
HanpaB/JIEHHOCTU, CNOCOBHOCTb MHULMMPOBATb, NAAHUPOBATb M CAMOCTOATE/IbHO BbINOAHATD
TaKylo AeATEeNbHOCTb;

MHTEepecC K pa3iMyHbiM chepam npodeccMoHaNbHOMN AeATEeNbHOCTU, YMEHWe CoBepLllaTb
OCO3HaHHbIV BbIbOp ByayLlen npodeccum 1 peann3oBbiBaTb COBCTBEHHbIE }KMU3HEHHbIE N1aHbI;

FOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHM0 U caMoobpa3oBaHMIO HA MPOTANKEHUW BCEW
KU3HY;

7) 3KONOrMYECKOro BOCNUTAHUA:

3KOI0TMYECKM LenecoobpasHoe OTHOLWEHWE K NPUPOLE KAaK UCTOYHMKY XKUM3HM Ha 3emne,
OCHOBE eé CyLLecTBOBaHUSA;

NoBbILEHNE YPOBHA 3KOJIOTUYECKOM KyNbTypbl: NpuobpeTeHne onbiTa NAaHUPOBAHUA
MOCTYMNKOB M OLLEHKN UX BO3MOXKHbIX MOCNEACTBUNA A/1A OKPYKAKOLLEN cpeabl;

0CO3HaHWe rNobaNbHOro XapaKkTepa 3KOJOTMYECKUX NPOBAEM U NYTEN UX PELLUEHUSA;

CNocobHOCTb MCNOb30BaTb NpMobpeTaemble NpU U3yYEeHUN BUONOTUKN 3HAHMA U YMEHUA
npu peweHun npobnem, CBA3aHHbIX C PALMOHANbHBIM NPUPOAON0Ab30BaHMEM (cobatoseHme
npaBun NoBeAeHWs B NPUMPOAE, HAaNpaBAEHHbIX Ha COXpPaHEHWEe PABHOBECUA B IKOCUCTEMAX,
OXpaHy BMAOB, 3KocMucTem, bruocoepbl);

aKTMBHOE HenpuaTue AEeWUCTBMIA, NPUHOCALLMX Bpes, OKPYXKalLWen NpUpogHOM cpepge,
yMeHMe NPOorHo3mMpoBaTb HeGNAronpuUATHbIE 3KOJOMMYECKNEe NOCNeACTBMA NpeanpPUHMMAEMbIX
OEeNCTBUI U NpeaoTBpaLLaTb UX;

HanuymMe pPas3BUTOrO 3KOJOTMYECKOTO MbIWEHUA, 3KOJIOTMYECKOM Ky/bTypbl, OMbITA
[EeATENbHOCTM  3KO/IOTMYECKON  HaMpPaBAEHHOCTU, YMEHUA PYKOBOACTBOBATbCA WMMU B
No3HaBaTeNbHOM, KOMMYHUKAaTMBHOM M COLMANbHOW MNpPaKTUKe, FOTOBHOCTM K Yy4yacTUiO B
NPaKTUYECKON AeATeNbHOCTM 3KONOTMYECKOM HanpaBAEHHOCTH;

8) LeHHOCTU HayYHOro NO3HAHUA:

CPOPMMPOBAHHOCTD MWMPOBO33PEHMA, COOTBETCTBYIOLWLEIO COBPEMEHHOMY YPOBHIO
pPa3BUTUA HAyKM W OOWECTBEHHOM MPaAKTUKM, OCHOBAHHOIO HA Auanore KynabTyp,
CNOCOBCTBYHOLLErO OCO3HAHWUIO CBOErO MECTa B MOIMKYNbTYPHOM MUPE;

COBEPLUEHCTBOBAHME  A3bIKOBOM M YMTATENIbCKOM  Ky/lbTypbl  Kak  CpeacTsa
B3aMMOZENCTBUA MeXAY N0AbMU U NMO3HAHUA MUPa;

NOHWUMaHWe cneumduKkn BMONOTMM KaK HayKW, OCO3HaHWUA e€ poan B GopmMpoBaHUMU
PaLMOHANbHOTO  HAy4YHOrO  MbIWEHUA, CO34AHUM  LENOCTHOro  npeacTtaBneHua 06
OKpY)KatoLeM MUpe KaK 0 e4MHCTBE NPUMPOAbI, YeNloBEKa M 06LLeCcTBa, B NO3HAHWUM NPUPOAHbIX
3aKOHOMEPHOCTEN U pelleHnn Npobaem CoOXpaHEHUA NPUPOAHOTO PAaBHOBECUS;

y6eaAEHHOCTb B 3HAYMMOCTN BUONOrMK ANA COBPEMEHHOWN UUMBUAM3ALMKN: obecneyeHns
HOBOIO YPOBHSA PasBUTUA MeAMLUMHbI, CO34aHMe NepPCneKTUBHbIX BUOTEXHONOMMIN, CNOCOBHbIX
pelwaTb pecypcHble NpobiieMbl pa3BUTUA YeNOBEYECTBA, MOMCKA NyTel BbIXxoAa M3 r106anbHbIX
3Konormyeckmx npobnem n obecneveHns nepexona K yCToMunBoMy pasBuUTUIO, PaLLMOHANbHOMY
MCNO/Ib30BaHMIO NPUPOAHbIX PecypcoB 1 GOPMUPOBAHNIO HOBbIX CTAHAAPTOB KU3HW;

3aMHTEPECOBAHHOCTb B NOJIy4eHUN BUONOTMYECKUX 3HAHWUI B LLeNAX NOBbILWEHMA 06LLel
KYNbTypbl, €CTeCTBEHHO-HAy4YHOMW TrPAMOTHOCTW, KaK COCTAaBHOM 4YacTu (YHKLMOHA/NbHOM
rPamoTHOCTM 0byyatowmxca, opmmnpyemon Nnpu nsyvyeHnm uonoruu;



NOHMMAHME CYLLHOCTM METOAOB MNO3HAHWA, MCMNOJIb3yeMbIX B €CTEeCTBEHHbIX HayKax,
CNOCOBHOCTM MCNONb30BaTb MNOJIyYaEMble 3HAHMA ANA aHanu3a U OObACHEHWS ABMEHUN
OKPY)KAloWEro Mmpa u MNpPoUCXoAAwWmMX B HEM M3MEHEHWUW, yMmeHWe fenaTb 060CHOBAHHbIE
3aK/IIOYEHMA HA OCHOBE Hay4yHbiX (GAKTOB M MMEKLWMXCA AAHHbIX C LEbl NOAyYeHUs
O0CTOBEPHbIX BbIBOAOB;

CNOCOBHOCTb CaMOCTOATE/NIbHO WMCMNO/b30BaTb OMONOTMYECKME 3HAHWA [NA  pelleHus
npob6aem B peasibHbIX *KU3HEHHbIX CUTYyaLUAX;

OCO3HAHWE LLeHHOCTM HAy4YHOW AEeATeNIbHOCTM, FOTOBHOCTb OCYLULECTBNATb MPOEKTHYIO U
nccnenoBaTeNbCKyo AeATeNbHOCTb UHANBUAYAIbHO U B FPynne;

rOTOBHOCTb M CNOCOOHOCTb K HenpepbiBHOMY 0Opa3oBaHUIO M camoobpasoBaHWIO, K
aKTMBHOMY TMOJIyYEHWUIO HOBbIX 3HAHWIM MO 6GMONOTMM B COOTBETCTBUWM C KU3HEHHbIMU
noTpebHocTAMM.

METANPEAMETHDIE PE3Y/IbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHMA yyebHOro npeameta «bvonornsa» BKAKOYAIOT:
3HaYMMmble Ana  GOPMMPOBAHMA MMPOBO33PEHMA  ODOYYAOLWMXCA  MEKAUCLMMNINHAPHbIE
(mexknpegmeTHble) Ob6LLEHAYYHbIE MOHATUA, OTPAXKAlOWME UENOCTHOCTb HAy4YHOM KapTUHbI
MUpa M cneunduKky MeToa0B NO3HAHMA, UCMONb3YEMbIX B €CTECTBEHHbIX HAayKax (BeL,ecTso,
3Heprus, ABNEHWE, NPOLLECC, CUCTEMA, HAYYHbIN GAKT, MPUHLUMN, TMNOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TeopuA, uUCCNefoBaHWe, HabnlaeHVe, W3MepeHWe, SKCMEPUMEHT W apyrue);
YHUBEpPCa/ibHble y4yebHble AeicTBMA (No3HaBaTeNbHble, KOMMYHWKATUBHbIE, PErynAaTUBHbIE),
obecneumsaowme dopmupoBaHne  GYHKUMOHANbHOM  FPAaMOTHOCTM UM COLMANbHOM
KOMNeTeHUMN 0by4valoWwmxca; CnocobHOCTb  06yYaloWMXCA  MUCNONb30BaTb  OCBOEHHble
MEXKONCLMNINHAPHbIE, MUPOBO33pPEHYECKME 3HAaHMA U YHMBEpPCasibHble y4yebHble AencTBuA B
NO3HaBaTENbHOM M COLMANLHOW MPaKTUKE.

B pesynbTate u3yyeHUs OMONOTMM Ha YpPOBHe cpeaHero obuiero obpa3oBaHUA Y
obyuatoweroca 6yayt cpopmmpoBaHbl NO3HaBATENbHblE YHMBEPCA/bHbIE yYebHble OENCTBUSA,
KOMMYHWKaTUBHblE YHUBEpPCaNbHble Yy4yebHble AOEWCTBUA, PEryiATUBHbIE YHUBEPCAJ/bHbIE
y4yebHble AelCTBUA, COBMECTHAA AeATENIbHOCTb.

MeTanpeameTHble pe3ynbTaTbl OCBOEHUA Nporpammbl cpefHero obuiero obpasosaHmA
[OJ/IKHbI OTPaXKaTh:

OBnageHue yHuBepcasibHbIMU y4ebHbIMU NO3HABaTE/IbHbIMU AEUCTBUAMM:

1) 6a3oBble noruyeckue gencTeua:

camocTosTeNbHO GOPMY/NMPOBATb M aKTyanusmMposaTb npobnemy, paccmatpuBaTb eé
BCECTOPOHHE;

MCNonb30BaTb MPU OCBOEHUM 3HAHWUWA NPUEMBI JIOTUHECKOTO MblwaeHuA (aHanusa,
CUHTE3a, CpaBHEHWA, Knaccudukaumm, o0606LLeHMA), pacKpbiBaTb CMbICA BMONOrMYECKUX
NOHATUI (BbIAENATb UX XapaKTEPHbIE NPU3HAKK, YCTAaHABAMBATL CBA3M C APYTMMU NOHATUAMM);

onpenenATb UeNn OeATeNbHOCTW, 3aaBadA MNAapaMeTpbl U KPUTEPUU UX AOCTUIKEHUA,
COOTHOCUTb Pe3yNbTaTbl AEATENbHOCTM C MOCTABAEHHbIMU LENAMU;

Mcnonb3oBaTb BUoNOrMyeckne MNOHATMA ANA O6BACHEHUA GAKTOB WM ABJAEHWUIN KUBOM

npupoapl;



CTPOUTb /IOTUYECKME PaCCYXKAEHUA (MHAYKTUBHbIE, AeAYKTUBHble, NO aHaioruu),
BbIAABNATb 3aKOHOMEPHOCTM M MPOTMBOPEYMA B PACCMATPUBAEMbIX ABNAEHMAX, POPMYAMPOBATL
BbIBOAbI U 3aKNHOYEHUS;

NPUMEHATb CXEMHO-MOZE/IbHbIE CPeacTBa ANA NpencTaBNeHUA CyLLeCTBEHHbIX CBA3EN U
OTHOLWIEHMIM B M3y4aeMblx BUONOrMYecKnX O0BbEKTaX, a TaKKe NPOTMBOPEUUI Pa3HOro poaa,
BbIAB/IEHHbIX B PA3/IMYHbIX MHPOPMALMOHHbBIX UCTOUYHUKAX;

pa3pabatbiBaTb NaaH peweHua npobnembl €  YY4ETOM aHANM3A  MMEIOLLMXCA
MaTepurabHbIX U HEeMaTepUasibHbIX PeCypCoB;

BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHMBATb COOTBETCTBME pPe3y/bTATOB LENAM,
OLLeHMBATb PUCKMN NOCNEACTBUA AEATENIbHOCTY;

KOOPAMHMPOBATb W BbINONHATL PaboTy B YCNOBUAX pPeaNbHOro, BUPTYaslbHOrO U
KOMBWHNPOBAHHOTO B3aMMOAENCTBUA;

pa3BMBaTb KPEATUBHOE MbILL/IEHNE NPU PELLEHUM KUSHEHHbIX NPObAeM.

2) 6a3oBble uccneaoBaTe/IbCKUe AencTBUA:

BNAAETb HaBblKaMM y4ebHO-MCCNeA0BATENBCKON U MPOEKTHOW AeATENbHOCTU, HAaBblKaMM
pa3peweHna npobnem, cnoCOBHOCTbIO M FOTOBHOCTbIO K CAMOCTOATENIbHOMY MOWUCKY MEeToA0B
pelleHna NPaKTUYEeCKMX 3a4a4, MPUMEHEHMUIO Pa3/IMYHbIX METOLOB NO3HAHWUS;

MCNONb30BaTb Pa3/IMyHble BUAblI AEATENbHOCTM MO MNONAYYEHWUIO HOBOFO 3HaHMWA, €ro
WMHTepnpeTaunun, npeobpasoBaHMO U NPUMEHEHUNIO B YYeOHbIX CUTyauMusax, B TOM 4Yucae npu
CO34aHUM y4ebHbIX U COUMANbHbIX MPOEKTOB;

bopMMpPOBaATb HayUHbIN TUN MbIWAEHUA, BAAAETb HAYYHOM TEPMUHONOIMEN, KNIOYEBBIMM
NMOHATUAMMU U METOAAMMU;

cTaBuTb U GopmynnpoBaTb cobCTBEHHbIE 3a4aun B 06pa3oBaTeNbHON AeATeNbHOCTU U
YKM3HEHHbIX CUTYaLMAX;

BbIAABNATb MNPUYNHHO-CNEACTBEHHbIE CBA3M WM aKTyanM3MpoBaTb 334ayy, BblABMraTb
rmnoTesy eé pelleHua, HaxoAWTb APTryMeHTbl AN [0Ka3aTeNbCTBA CBOUX YTBEPXKAEHUM,
3a/iaBaTb NAPaMETPbl U KPUTEPUN PELLEHUS;

aHa/M3MPOBaATb MONYYEHHbIE B XOAE pPELEeHUsA 33[34M  pe3y/bTaTbl, KPUTUYECKM
OLEHMBATb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTb U3SMEHEHME B HOBbIX YC/I0BUAX;

[aBaTb OLLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb NPUOBPETEHHDBIN OMbIT;

OCYLLECTBAATb Lie/NeHanpaB/eHHbIN NOUCK NepeHoca CpeacT8 M cnocobosB aencrtsma B
npodeccrnoHanbHyto cpeay;

YMETb MEePEeHOCUTb 3HAaHMA B MO3HABATE/IbHYID W NpaKTUMyeckyro obnactu
KU3HEAEATENIbHOCTY;

YMeTb MHTErpMpOBaTb 3HAHWA U3 Pa3HbIX NPeaMETHbIX obnacTen;

BblABUraTb HOBble WAEW, NpepnaraTb OPUrMHaNbHble MOAXO4bl M PELIeHWUs, CTaBUTb
npobiembl U 33434M, AOMNYCKAIOLWME aNbTEPHATUBHbIE PELUEHUA.

3) pabota c vHpopmauuei:

OPWEHTMPOBATLCA B PA3/IMYHbIX UCTOYHUKAX MHPOpMauum (Tekcte yvyebHoro nocobus,
Hay4YHO-NONYNAPHOM NuTepaType, BUONOrMYECKUX CNOBAPAX U CMPABOYHMKAX, KOMMbIOTEPHbIX
6asax [AaHHbIX, B WHTepHeTe), aHann3npoBaTb MHPOPMALMIO Pas3/INYHbIX BUAOB U dopm
npeacTaBAeHnA, KPUTUYECKM OLLEeHMBATDL €€ AOCTOBEPHOCTb M HEMPOTUBOPEYMBOCTD;



dopMynnpoBaTb 3aNpoCbl U NMPUMEHATb Pas3/IMyHble MEeToAbl MpU MOUCKe U oTbope
6uonornyeckon nHbopmauunm, Heob6xoANMOM ANs BbINOJAHEHMA y4ebHbIX 3a4ay;

npuobpeTaTb OMbIT UCNOb30BaHMA MHPOPMALNOHHO-KOMMYHUKATUBHbBIX TEXHONOTUN,
COBEpPLUEHCTBOBATb KY/bTYpy aKTUBHOIO MCMOJ/1b30BaHMA Pa3/IMYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATENIbHO BbIOMPATb ONTUManbHyto ¢GopMy npeacTaBaeHuA HGuonornyeckomn
MHPOPMaLMm (cxembl, rpaduKkn, Anarpammel, TabAULbI, PUCYHKU N APYroe);

MCNONb30BaTb HAYYHbIM A3bIK B KayecTBe cpeactsa npu pabote ¢ 6Guonormyeckomn
MHPOPMaLMen: NPUMEHATb XMMUYECKME, PU3NYECKME U MATEMATUYECKME 3HAKU U CUMBObI,
dopmynbl, abbpesnaTypy, HOMEHKNATYpy, MCNONb30BaTb M Mpeobpa3oBbiBaTb 3HAKOBO-
CUMBOJINYECKME CPEeACTBA HAarNALHOCTY;

BNAAETb HaBblKAMM pPacno3HaBaHWA UM 3awWmTbl UMHbOPMaUMK, WHPOPMALMOHHOM
6€30MacHOCTU IMYHOCTW.

OBnageHue yHuBepcasibHbIMU KOMMYHUKATUBHbIMU AEUCTBUAMM:

1) obweHune:

OCYLLECTBNIATbD KOMMYHMKaLMMN BO BCeX chHepax KU3HWU, aKTUBHO Y4acTBOBATbL B guasore
WUAN OMCKYCCUMM NO cyLwwecTBy obcykgaemon Tembl (ymeHWe 3a4aBaTb BOMPOCHI, BbICKA3bIBATb
CY)XXAEHMA OTHOCUTENbHO BbLINOJHEHUA NpeasiiaraeMoir 3a4ayuM, Y4uUTbiBaTb WHTEpecbl W
COrNacoBaHHOCTb NO3MLNIM APYIUX YHACTHUKOB AMAN0ora Uam ANCKyccum);

pacnosHaBaTb HeBepbanbHble cpeacTBa O6LLEHMA, MOHMMATb 3HAYEHUE COLMANbHbIX
3HAKOB, NPEANOCHIIOK BO3HUKHOBEHWUA KOHPAMKTHBIX CUTYAUUI, YMETb CMATYATb KOHGINKTbI U
BECTU NEepPeroBopbl;

BNAAETb PA3/IM4HbIMK cnocobamm obLieHna M B3aMMOLeNCTBUA, MOHUMATb HamepeHUs
OPYrvX Noaen, NpoABAATb YBaXKUTENbHOE OTHOLWEHWE K cobeceaHUKY U B KOPPeKTHON dopme
bopmynmMpoBaTb CBOWM BO3PaAXKEHMSA;

pPa3BEPHYTO W NOTMYHO M3MaraTb CBOK TOYKY 3PEHMA C MCNONb30BAHMEM A3bIKOBbIX
cpeAacTs.

2) coBMecTHaA AeATeNbHOCTb:

MOHMMATb M MUCMO/Ib30BaTb NPEUMYLLECTBA KOMAHAHON U MHAMBUAYANIbHOM PaboTbl Npm
peweHun buonormyeckort npobaembl, 060CHOBbLIBAaTb HEOHXOAMMOCTb NPUMEHEHUSA TPYNNOBbIX
$bopM B3aUMOZENCTBMA NPU pelleHnn y4yebHoM 3a1a4uu;

BbIOBUMpaTb TeMaTUKy M MeToAbl COBMECTHbIX AENCTBUA C y4ETOM OBOLLMX MHTEPECOB U
BO3MOHOCTEM KaXKA0ro YNeHa KONNEKTUBA;

NPUHUMATb LLEAM COBMECTHOW [eATe/IbHOCTM, OPraHM30BbIBaTb WM KOOPAUHMPOBATb
OeNcTBUA Mo e€ AOCTUMEHUIO: COCTaBAATb NAaH AENCTBMW, pacnpenenatb Poau C y4ETOMm
MHEHWIN y4aCTHMKOB, 0bCyXKaaTb pe3y/ibTaTbl COBMECTHOM paboTbl;

OLEHMBATb Ka4YeCTBO CBOErO BKNAAA M KaXKA0ro y4aCTHMKA KOMaHAbl B 0OWKi pesynbTat
No pa3paboTaHHbIM KPUTEPUAM;

npeanaraTb HOBble MPOEKTbI, OLEHMBATb UAEN C NO3ULMU HOBWU3HbI, OPUTMHANBHOCTY,
NPaKTUYECKON 3HAYMMOCTY;

OCYLLECTBNATb MO3UTMBHOE CTpaTernMyeckoe mnoBeAeHMe B PA3/IUYHbLIX CUTYauMAX,
NpPoABAATb TBOPYECTBO N BOOOpaKeHue, bbiTb MHULMATUBHBIM.

OBnaaeHue yHUBepCcaZibHbIMU PeryiaTUBHbIMU A,eACTBUAMM:



1) camoopraHmusaumsa:

MCnosb30BaTb OMONOIMYECKME 3HAHWA ANA BbIABNEHUS Npobnem M UX peleHus B
YKU3HEHHbIX U Y4eOHbIX CUTyaLUAX;

BbIOMpPaATb HA OCHOBE BMOIOrMYECKMX 3HAHWUI LeNeBble U CMbIC/IOBbIE YCTAHOBKW B CBOMX
AENCTBMAX M NOCTYNKax MO OTHOLIEHMIO K KMBOW MPUPOAE, CBOEMY 340POBbIO U 340POBbIO
OKpPY)KatoLMX;

CaMOCTOATE/IbHO OCYLLECTBAATb MO3HABATE/IbHYHO AEeATE/NIbHOCTb, BbIABAATL Npobnembl,
cTaBuTb M opmynmposaTb cOBCTBEHHble 3adaun B 06pa3oBaTeNbHOW LEATENbHOCTU U
YKU3HEHHbIX CUTYyaLUAX;

CaMOCTOATE/IbHO COCTaBAATbL NAAH pelleHns Npobaembl € y4ETOM MMEIOLMXCSA PECYpPCOB,
COBCTBEHHbIX BO3MOXKHOCTEN U NpeanoYTeHN;

[aBaTb OLLEHKY HOBbIM CUTYaLMUAM;

pacWmMpATb PaMKM y4ebHOro npegmMmeTa Ha OCHOBE JINYHbIX NPeanoYTEHUN;

[eNnaTb 0CO3HaHHbIW BbIBOP, apryMeHTUPOBaTb ero, 6paTb OTBETCTBEHHOCTb 33 PELUEHWE;

OLLEeHNBATb NPUOBPETEHHDIN ONbIT;

cnocobcTBoBaTb POPMUPOBAHUIO U NPOSABIEHNIO LUIMPOKOM 3PYANLIUK B Pa3HbIX 0baacTax
3HAHWM, NOCTOAHHO NOBbILWATb CBOM 06Pa30BaTE/IbHbIN U KY/NbTYPHbI YPOBEHD.

2) CaMOKOHTpO/b:

[aBaTb OLUEHKY HOBbIM CUTYyaLUMAM, BHOCUTb KOPPEKTMBbLI B AEATENbHOCTb, OLEHMBATb
COOTBETCTBME PE3Y/IbTATOB LENAM;

BNAaAETb HaBblKAMM MO3HABATeNbHOW pedieKCUM  KaK OCO3HAHWA COBEpPLUAEMbIX
AENCTBUIA U MbICIUTENbHBIX NPOLLECCOB, UX Pe3yNbTaTOB M OCHOBAHWMM, MCNO/Ib30BATb NPUEMDI
pednekcun ann oueHKN CMTyaLmmn, BbiIbopa BEPHOTO peLleHus;

YMETb OL€HNBATb PUCKM U CBOEBPEMEHHO NPUHUMATb PELLUEHUSA MO UX CHUKEHMUIO;

NPUHUMATb MOTMBbI U aPrYMEHTbI APYTMX NPU aHan3e pPe3ynbTaToB AeATeNbHOCTYH;

3) npuHaTtmne ceba n gpyrux:

NPUHUMaTb ceba, MOHMMAA CBOWM HEAOCTAaTKU U [OCTOMHCTBA;

NPUHUMATb MOTMBbI U aPFYMEHTbI APYTrMX NPU aHaNN3e pe3ynbTaToB AeATENbHOCTH;

NpPW3HaBaTb CBOE MPABO M NPABO APYINX HA OLWNOKK;

pa3BMBaTb CNOCOBHOCTb NOHUMATb MUP C NO3ULUKN APYroro YenoBeKa.

NPEAMETHBIE PE3Y/IbTATbI

MpeameTHble pe3ynbTaTbl OCBOEHUA COAEP)KaHUA yyebHOro npeamerta «buonorma» Ha
yrnybnéHHoOMm ypoBHE OpMEHTUPOBAHbI Ha obecneyeHne NpoduabHoro obyyeHmna obyyarowmxcs
6uonornn. OHKM BKAtOYAlOT: crneunduyeckne pna OGUONOTMM HaAyyHble 3HAHWA, YMEHUA U
cnocobbl AENCTBMI MO OCBOEHWUIO, WMHTEpnpeTauMnm W npeobpa3oBaHUIO 3HAHWI, BUAbI
OEATEeNbHOCTM NO MOJIYYEHUID HOBbIX 3HAHWM U UX NMPUMEHEHWUIO B Pas3NYHbIX y4yebHbIX, a
TaKXXe B peasibHbIX XM3HEHHbIX CUTyauuax. MNpegmeTHble pe3ynbTaTbl NPeAcTaBaAeHbl MO rogam
N3yyeHus.



MpeameTHble pe3ynbTaTbl OCBOEHMA y4yebHoro npegmeTta «buonorva» B 10 Knacce
OOJIKHbI OTPaXKaTb:

CcPOPMMPOBAHHOCTb 3HAHUIM O MecTe U POIn BUONOTMKN B CUCTEME ECTECTBEHHbIX HayK, B
bGOpPMMPOBAHNM €CTECTBEHHO-HAYYHOM KapTMHbI MMpPa, B MO3HAaHMW 3aKOHOB NPUPOAbl U
peweHnn npobnem pauyMoOHaNbHOrO MPUPOAONONb30BAHUA, O BKIa4Ee POCCUUACKUX U
3apybeKHbIX YY4EHbIX B pa3BuTHe Buonoruu;

BNafeHMe CUCTEeMOM BMONOrMYECKUX 3HAHMIM, KOTOpaa BK/IKOYaEeT: OCHOBOMOJaratLlme
6uonornyeckme TepMUHbl M MOHATUA (KU3Hb, KNeTKa, opraHM3m, meTabonnsam, romeocras,
camoperynsauns, CamoBOCNpon3BeAeHME, HACNeACTBEHHOCTb, U3BMEHYMBOCTb, POCT U Pa3BUTHE),
b6uonornyeckne Teopumn (KnetoyHas Teopua T. LWBaHHa, M. LneliaeHa, P. Bupxosa,
XPOMOCOMHas Teopus HacneacTseHHocTu T. MopraHa), yyeHus (H. UN. BaBuioBa — 0 LEHTpax
MHOroobpasusa U NPOUCXOXKAEHUA KyNbTYPHbIX PacTeHWUi), 3aKOoHbl (e4MHO06pPa3ns NOTOMKOB
NnepBoro nMOKO/AEHMA, pacllenseHnsa, YUCTOTbl rameT, He3aBUMCMMOro HacnegosaHuAa .
MeHaena, romosIorMYyeckMx pAgoB B HacneacTBEHHOM M3MeHumBocTM H. WU. Basunosa),
NPUHLUMMbI (KOMNAEMEHTAaPHOCTH);

B/lafEeHMEe OCHOBHbIMW METOAAaMM HAay4YHOro NO3HaHMA, UCMOb3yeMbIX B BUONOTMYECKNX
NccnesoBaHUAX KMUBbIX 0OBEKTOB (ONUcaHUe, u3mepeHue, HabiloaeHne, SKCNEPUMEHT);

YMEHUE BblAENATb CYLLECTBEHHbIE MPU3HAKU: BUPYCOB, K/IETOK MPOKAPUOT U 3yKapuoT,
OZHOKNETOYHbIX U MHOTOK/IETOYHbIX OPraHM3MOB, B TOM uyucne baktepuin, rpubos, pacteHun,
KUBOTHbIX U YeNOBEKA, CTPOEHMA OPraHOB M CUCTEM OPraHOB PAaCTEHMMN, XKMBOTHbIX, YE/IOBEKA,
NMPOLLECCOB KU3HEAEATENIbHOCTM, MPOTEKAOWMX B OPraHM3mMax pPacTeHWUI, MKUBOTHbLIX U
yenoBeka, buosornmyeckmx npoueccos: obmeHa Bewects (meTabonnsm), npespalLeHMA
aHeprun, 6poxkeHus, aBTOTPOPHOrO WU reTepoTPoPHOro TMMNOB NUTaHMA, GOTOCUHTE3A U
XeMOCUHTe3a, MWUTO3a, MeKo3a, rameToreHesa, 3smbpuoreHesa, NOCTIMOPUOHANBHOIO
pPa3BUTUA,  Pa3MHOXEHWA, WHAMBMAYANbHOFO  PasBUMTMA  OpraHMama  (OHTOreHesa),
B3aMMOLENCTBMA FeHOB, reTepo3unca, MCKYCCTBEHHOro o0Tb0opa;

YMEHME YCTaHaBAMBAaTb B3aMMOCBA3N MEXKAY OpraHoMAamMm KAETKU U UX PYHKUMAMM,
CTPOEHMEM KNETOK Pa3sHbIX TKaHEN U NX GYHKLUAMMK, MeX LY OpraHamn U CUCTEMaMM OPraHoB Y
PacTEHUIN, MKMBOTHbIX M YesioBeKa M WX (PYHKUMAMM, MeXKAOy CUCTEMAaMU OPraHOB M UX
bOYHKUMAMK, Mexay dTanamu obmeHa BeLLecTB, 3TanaMu KJAETOYHOro LMKAA U KU3HEHHbIX
LUMKNOB OpPraHM3mMoB, 3Tanamum 3SMOPUOHANBbHOrO pPa3BUTUA, TFeHOTUNOM U  GEHOTMNOM,
deHoTMNOM M pakTopamm cpeabl 06UTaHUSA;

YMEHWEe BbIABAATb OTINYUTESNIbHbIE MPU3HAKM KUBbIX CUCTEM, B TOM YUCAE PACTEHUN,
*KMBOTHbIX M YENOBEKA;

YMEHME UCNO/Ib30BaTb COOTBETCTBYIOLMNE apryMeEHTbI, 6UOOrMYECKY0 TEPMUHONOTUIO U
CMMBOIMKY ANA O0KA3aTENbCTBA POACTBA OPraHM3MOB Pa3HbIX CUCTEMATUYECKMX Fpynn;

yMeHue pelwatb 6buonornyeckne 3apgayvn, BbIABAATb MPUYMHHO-CNEACTBEHHbIE CBA3M
MeXay wuccnegyembiMu 6MONOTMYECKMMM MNpPoLEeccaMn M ABAEHUAMM, AeNnaTb BbiBOAbl U
NPOrHO3bl HA OCHOBAHMW NOJIYYEHHbIX PE3YyNbTaTOB;

yMeHMe BbINONHATb 1abopaTopHble M NpakTUyeckme paboTbl, cobaogaTe Npasuaa npwm
pabote c yuebHbIM 1 NabopaTopHbIM 060pYyAOBaAHNEM;

YMeHUMe BblABUIaTb TMNOTE3bl, MNPOBEPATb WX 3SKCNEPUMMEHTA/IbHbIMU CPeACcTBamMy,
bopmynmpys uenb uccnefoBaHUA, aHANM3MPOBATb NOTYYEHHbIE pe3yabTaTbl U AeNaTb BbIBOAbI;



yMeHMe y4yacTBOBaTb B y4ebHO-uUccnenoBaTenbCcKor pabote no 6Monornm, aKoNormm m
meaunuMHe, NPoBOANMMONM Ha 6as3e LWKOJIbHbIX Hay4yHbIX 0b6LecTB, U Ny6AMYHO NpeacTaBAATb
NoJly4eHHble pe3yNbTaTbl HA Y4eHUYECKUX KOHbepeHLmAX;

YMEHME OLEHMBATb 3TMYECKME acnekTbl COBPEMEHHbIX WccaeaoBaHMM B 06aacTu
6uonorMn N meguumnHbl (KNOHMPOBAHWE, MCKYCCTBEHHOE OMNAOAOTBOPEHWE, HamnpaBAeHHoe
U3MeHeHMe reHOMa M Co34aHne TPAHCreHHbIX OPraHM3MoB);

YMEHME OCYLLLECTBNATb OCO3HAHHbIN Bbi6op byaylen npodeccMoHaibHON AeATeNbHOCTH
B obnactm 6uonorum, meauuUMHbI, OUOTEXHONOTUM, BETEPUHAPWUM, CENbCKOro XO3ANCTBA,
MULLEBOM NPOMbIWNEHHOCTHN, YraybnaTb NO3HABATENbHbIA MHTEPEeC, HanpaBAEHHbIN Ha
OCO3HaHHbIN Bbl6Op cooTBeTCTBYOWEN npodeccun U NPOAOCAKEHME 6BMOIorMYeckoro
0bpa3oBaHMA B OpraHM3aLuax cpeaHero npodeccnoHanbHOro U Bbiclero o6pa3oBaHus.

MpegmeTHble pe3ynbTaTbl OCBOEHMA y4yebHoro npeameTta «Buonorusa» B 11 Knacce
OOMKHbI OTParkaTh:

chOpPMMPOBAHHOCTb 3HAHWUI O MecTe U Poan BMONOrMN B CUCTEME €CTECTBEHHbIX HayK, B
bOpMMPOBAHUM COBPEMEHHOM eCTeCTBEHHO-HAay4YHOW KapTMHbI MUpPA, B MO3HAHWM 3aKOHOB
NPUPOAbI U PEeLEHNN IKOIOrMYecKMx nNpobiem yenoBeyecTBa, a TaKKe B peLeHnn BONpoCcoB
PaLMOHANBbHOrO NPMPOAONONAb30BAaHNA, U B (GOPMUPOBAHUM LLEHHOCTHOrO OTHOLWIEHMA K
npupoae, O6LLECTBY, YENOBEKY, O BKAaAe POCCUNCKUX U 3apyberkHbIX Y4YEHbIX-6M0/I0roB B
pasBuTMe bronoruu;

YMeHMEe BNafeTb CUCTEMOM BMONIOrMYECKMX 3HAHWUIM, KOTOopan BKIOYAET onpeaeneHns u
NMOHMMAHME CYLLHOCTM OCHOBOMOMAraloWmx OUONOTMYECKUX TEPMMHOB U MNOHATUU (BUA,
aKocuctema, buocdepa), buonornyeckme Teopum (3BontouMoHHas Teopus Y. [dapBuHa,
CUHTETUYeCKaa Teopua 3asontoumm), ydyenuna (A. H. CesepuoBa — O nyTax M HanpaBAeHUAX
asonwoumn, B.U. BepHagckoro — o 6uocdepe), 3akoHbI (reHeTU4YecKoro pasHoBecus K. Xapam
n B. BalHb6epra, 3apoabiweBoro cxoactsa K. M. bapa), npasuna (MuHumyma 0. Jlnbuxa,
3KOI0TMYECcKoM NMpamubl sHeprum), rmnotessbl (rmnotesa «mupa PHK» Y. Tmnbepra);

YyMeHVEe BNageTb OCHOBHbIMW METOAAMM HAyYyHOro MO3HaHMA, WCMOJib3yeMbIMU B
OMONIOrMYECKMX WCCNea0BaHUAX KUBbIX OOBEKTOB W 3KOCUCTEM (OMMCaHME, U3MepPeHUe,
HabnlogeHMe, 3KCNEPUMEHT), CNOoCoObamMm BbISIBNEHUA U OLEHKM aHTPOMOreHHbIX U3MEHEHUI B
npupoae;

YMeHMe BblAeNATb CyLWeCTBEHHble MNPWU3HAKU: BWAOB, OMOreoLEHO30B, 3KOCUCTEM U
6uocdepbl, CTabuamsmpylowero, ABMMKYLWEro M pa3pbiBaloWero ecrecTBeHHoro otbopa,
aNNonaTpMYecKoro U CUMNATPMUYECKOro BUA006Pa30BaHNA, BANAHMUA ABUNKYLLMX CUA 3BOHOLMUM
Ha reHodoHA nonynsunm, NnpUcnocobeHHOCTN OpraHM3MOB K cpede obuTaHuA, YepesoBaHMA
HanpaB/IEHU 3BONIOLNK, KPYrOBOPOTa BELLECTB U NMOTOKA SHEPIUM B SKOCUCTEMAX;

YMEHME YCTaHaBAMBaTb B3aMMOCBA3N MeXKAy NpOoLeccamu 3BOMOUMU, ABUNKYLLMMU
CUNAaMM aHTpoMNoreHesa, KOMMOHEHTAMMW Pa3/IMYHbIX SKOCUCTEM U MPUCNOCOBNEHUAMU K HUM
OpraHNU3MoB;

yMeHMe BbIABNAATb OT/INYUTE/IbHbIE MPU3HAKM XKUBbIX CUCTEM, NPMUCNOCOBNEHHOCTb BUAOB
K cpeae obuTaHMA, abMOTUYECKUX U BUOTUYECKMX KOMMOHEHTOB 3KOCUMCTEM, B3aMMOCBA3eM
OpraHM3MoB B COOOLLECTBAX, aHTPOMOreHHbIX U3MEHEHMIN B SKOCUCTEMAX CBOEN MECTHOCTY;

YMEHME UCNONb30BaTb COOTBETCTBYIOWME apryMeHTbl, BUONOTMYECKYIO TEPMUHONOTUIO U
CUMBOJINKY [ANA [0Ka3aTe/NbCTBa POACTBA OPraHM3MOB PasHbiX CUCTEMATUYECKMX rpynn,



B3aMMOCBA3M OPraHM3MOB U cpeabl 0OUTAHWA, eANHCTBA YeI0BEYECKUX pac, HeobxoanumocTu
COXpPaHEHUss MHOroobpasuns BMAOB M IKOCUCTEM KaK YC/IOBUS COCYLLECTBOBAHMA MPUPOAbl U
YyenoBeyecTsa;

yMeHWe pewaTb 6Monornyeckne 3agayu, BbIBAATb MPUYMHHO-CNEACTBEHHbIE CBA3M
MeXay wuccnegyeMbiMn HGUONOTMYECKMMWU MpoLeccaMn U ABAEHWAMW, LeNaTb BbIBOAbI U
NPOrHO3bl HA OCHOBAHWM MOJIYYEHHbIX PE3yNbTaToB;

yMeHUWe BbINONHATb NabopaTopHble U NpakTuyeckne paboTbl, cobaogaTb nNpasuna npu
paboTe c yuebHbIM M NabopaTopHbIM 060PYAOBAHUEM;

YMEeHWe BblABUraTb TIMNOTE3bl, MPOBEPATb MX IKCMEPUMEHTA/IbHBIMU CPEeACTBAMM,
bopmMmynnpys uenb nccnefoBaHuA, aHaIM3NMPOBATL NOJTYYEHHbIE Pe3y/bTaTbl U AeNaTb BbIBOAbI;

YMEHME y4yacTBOBaTb B y4ebHO-ucc/eaoBaTeIbCKol pabote no 6uosiornu, saKkonormmn u
MeANUMHE, NPOBOAMMON Ha 6a3e WKONbHbIX HayyHbiXx obuwects, U Ny6AMYHO NpencTaBAATb
NoJly4eHHble Pe3ybTaTbl HA YYEHUYECKUX KOHDEPEHUNAX;

YMEHWE OUEHMBATb FMUMOTE3bl M TEOPUM O MPOUCKXONKAEHUM KU3HU, YEeNOBEKA U
4yenoBeYyeckMXx pac, O MPUYMHAX, NOCAEACTBMAX WM cnocobax NpenoTBpalLleHMA r106anbHbIX
n3MeHeHuin B brnocoepe;

YMEHME OCYLLECTBAATb OCO3HaHHbIN BblbOp byaylien npodeccuoHaibHON AeaTenbHOCTH
B 006nactTM 6MoNn0OrMK, 3KONOTMKW, MPUPOAONONb30BAHUA, MeAUUMHbI, BMOoTEXHONOTUM,
NMCUXONOTUM, BETEPUHAPUU, CENbCKOTO XO3AWCTBA, MULLEBON MPOMbIWIEHHOCTH, YrayonaTb
nosHaBaTe/IbHbIX WHTEPEC, HanpPaBAEHHbIA Ha OCO3HAHHbIM BbIOGOP COOTBETCTBYHOLLEM
npodeccun n nNpoAo/KeHne 6uonormyeckoro o6pasoBaHMA B OpPraHU3aUMAX CpenHero
npodeccMoHanbHOro 1 Bbiclero obpasoBaHms.



TEMATUYECKOE N/IAHUPOBAHUE

10 KNIACC
KonunuecrtBo yacos
Ne HaumeHoBaHue pa3aenos u Tem dneKTpoHHble (uudposbie)
KoHTponbHble MpaKTnueckune
n/n nporpammbil Bcero obpasoBaresnibHble pecypcbl
pabotbi pabotbl
1 buonoruna Kak Hayka 1 bubnnorexa
y LIOK https://myschool.edu.ru/
2 Ku1Bble cucTembl U UX U3yveHue 2 bubsmotexa
y LIOK https://myschool.edu.ru/
Bubnnoteka
b 2 .
3 MIONIOTNA KNETKN 0-5 LIOK https://myschool.edu.ru/
b
4 Xumunyeckasa opraHmsauma KNeTku 10 1 LI,VLE)6Kn:’:chesl:(j/myschool.edu.ru/
Bubnnoteka
2
> CTpoeHue 1 dyHKLMM KneTku 8 LIOK https://myschool.edu.ru/
6 Ob6meH BeLecTB 1 NpeBpaLLeHNe SHEPTUK B 9 1 Bubnunoteka
KneTke LIOK https://myschool.edu.ru/
7 HacneacrseHHaa nHdopmauma un 9 0.5 bubnnoteka
peanusaums eé B KNeTke ' LIOK https://myschool.edu.ru/
. Bubnunoteka
8 KU3HEHHbIN UMKN KNETKU 6 1 LIOK https://myschool.edu.ru/
bubnnoteka
17 1.
9 CtpoeHune n pyHKUMMN OpraHnM3mMoB 5 LIOK https://myschool.edu.ru/
b
10 PasmHoOKeHne 1 pa3BuTHe opraHM3moB 8 1.5 LI,V(I)6Kn:§Lesl:<;/mvschool.edu.ru/
11 [eHeTUKa — HayKa O HacNeaCTBEHHOCTU U ) 0.5 bubnnoteka
N3MEHYMBOCTU OPraHM3MOB ' LIOK https://myschool.edu.ru/
b
12 3aKOHOMEPHOCTU HacneaACTBEHHOCTHU 10 1 LI,I:)6Kn:§Lesl:<;/myschool.edu.ru/
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Bubnnoteka

13 3aKOHOMEPHOCTM M3MEHYMBOCTHU 6 1 LIOK https://myschool.edu.ru/
Bubnnoteka
14 r .
EHETNKa HenoBeka 3 0.5 LIOK https://myschool.edu.ru/
bubnnoteka
15 CenekumA opraHusmos 4 1 LIOK https://myschool.edu.ru/
16 BuoTexHo0rMA n cMHTETUYECKas bruonorua 4 bubsnorexa
LIOK https://myschool.edu.ru/
Bubnnoteka
17 P 4
€3EPBHOE BpemA LIOK https://myschool.edu.ru/
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11 KNACC

Konnuecrso yacos

Ne HaumeHoBaHue pa3aenos U Tem dneKTpoHHble (unudposbie)
n/n nporpammbl Bcero KouTponbHbie Mpaktuyeckue obpasoBaTtenbHbie pecypcbi
pabortbi pabotbl
1 3apoKaeHNe U pa3BUTUE IBOJTHOLLUOHHBIX 4 Bubnnoteka
npeacrasieHuii B buonoruu LIOK https://myschool.edu.ru/
2 Mukpoasonouma n eé pesynbtaTbl 14 2 EI,?Kn:ftTpes}:(/a/mvschool.edu.ru/
3 MaKpo3Boaouma n eé pesynbrathl 6 bubsmotexa
LIOK https://myschool.edu.ru/
4 MpoucxoxKaeHne N pa3BUTHE KU3HU HA 15 15 Bubnnoteka
3emne LIOK https://myschool.edu.ru/
5 MpouncxoxaeHne YenoBeka — aHTponoreHes 10 1 bubsmotexa
LIOK https://myschool.edu.ru/
JKo/10rMA — HayKa O B3aMMOOTHOLLEHUAX Bubnnoteka
6 OpPraHM3mMoB U HaZO0PraHN3MEHHbIX CUCTEM C 3 0.5 LIOK https://myschool.edu.ru/
OKpYyrKatoLLen cpenom
7 OpraHu3mbl 1 cpeaa obuTaHuA 9 1.5 326Kn::c;)esl:(;/mvschool.edu.ru/
8 JKo/1I0rMsA BUAOB U NONyAsaUuii 9 0.5 ELV(I)6KnE:tLi}:(;/mvschool.edu.ru/
9 dKonorna coobuiects. IKoN0rMyeckne 12 0.5 Bubnnoteka
cucTembl LLOK https://myschool.edu.ru/
10 Buocdepa — rnobanbHan akocuctema 6 ELV(!)6Kn:ftTpi}:(7/mvschool.edu.ru/
11 YenosekK 1 OKpyKawwas cpeaa 6 bubsnorexa
LOK https://myschool.edu.ru/
12 PesepBHOe BpemA 5 bubsnorexa
LIOK https://myschool.edu.ru/
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YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO NMPOLECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUA/JIbI ANA YHEHUKA

1. buonorus, 10 knacc/ Bbicoukas /1.B., Abimwuy .M., PyBuHckuit A.O. n ap. (yrnybaeHHbIn
ypoBeHb), AKLMOHepHOEe 06uecTBo «/3aatenscTeo «MpoceelleHmne»
2. buonorusa, 11 knacc/ Boicoukas /1.B., Opimwmy, .M., PyBuHckuii A.O. v gp. (yrnybneHHbin
ypoBeHb), AKLIMOHEpHOe o6uwecTBo «M3aatenbcTBo «MpoceelleHne»

METOANYECKUE MATEPUANBI ANA YYUTENA

1. A.l0.MoHueBa. A.B.Topranos. bnonorusa B cxemax un tabnmuax SKCMO Mocksa. 2012 r
2. . N. NepHep. buonorus. MosHbIN CNpaBOYHUK 4S9 NOAroToBKM K E I 3. M. AcTpenb
2012 r

3. FotoBuMca k EMD. Obwas 6uonorna M Apoda 2012 r

4. EMN 2012 r. bnonorusa. M. Actpenb 2012r

5. EN2. O6wasg éunonornsa. KoHTponbHble naMeputenbHble Mmatepuansl M lMNpoceeleHve
2012 r

6. U.P. MyxameaxaHoB. Mactepckas yuntens « TecTbl, 3a4eTbl, 6nmnuonpocsl 10-11
knacc» M «BAKO» 2007 r

7. Obwasna 6uonorus: Yuebuuk / MNoa pean. KoHcTtaHTuHoBa B.M.. - M.: Academia, 2018. -
704 c.

8. BopoHuos, H.H. Bruonorus. O6was 6uonorus. 10-11 knacchl: Y4ebHUK ans
obuweobpazoBaTenbHbIX yupexaeHuii: baszosbin yposeHb / H.H. BopoHuoB. - M.: lMpocs.,
2022. - 304 c.

9. Jenwa-CuoHunukasa, M.A. Obwasa n caHutTapHas MMKpPOONOIOrna ¢ TEXHUKOM
MUKpPOB6MONOrnyecknx nccneaoBaHnii: YuebHoe nocobue / M.A. Oenwa-CruoHnukas. -
Cneé.: Nanb, 2022. - 588 c.

10. 3axapos, B.b. Pabouas TeTpagb no obwen é6uonormmn: 10-11 knacc: K: Y4ebHuky
B.b. 3axapoBa, A.l'. MyctaduHa, B.U. Cneornasosa, H.M. YepHooii "Obwasn 6buonorus.
10-11 knacc" / B.b. 3axapos, E.T. 3axaposa, A.[l. Kynaes, B.W. Cusornasos. - M.:
Jk3aMmeH, 2. - 157 c.

11. T A loBkoBa. MNoarotoeka K onuMmnuagam no 6monormmn 8-11 knaccos. M Anpuc-
npecc 2011

LUDPOBbLIE OBPA3OBATEJ/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

www.informika.ru - anekTpoHHbIl yuyebHuk "Bbuonormna" (sep. 2.0 - 2000) ns umkna
"Obyuvatowme sHumknonegnn". - YuebHbln Kypc, KOHTpONbHblE Bonpochkl. (Kak
nonb3oBaTbCs - cM. "Tomoub".)

www.college.ru - pasgen "OTkpbITOro Konneg)xa" no bnonorun. YuebHunk, mogenun, On-
line TecTbl, yunteno.

www.skeletos.zharko.ru - "OnopHo-gBuratenbHas cMctema yenoseka".
O6pasoBaTtenibHbIN canT no npeamety buonorus, kypc Yenosek. CTpoeHne ckenera.
MbliweyHaa cunctema. Kak aTo paboTaeT. MNpuioxeHus: 2 CKeneTHbIX 3HUMKIoneamu;
ONS yunTens - ypoku, nabopaTtopHble, 6 TECTOB C OTBETAMM.

www.biodan.narod.ru - "bnofaH" - Buonorusa ot AaHbl. HoBoCcTK 1 0630pbl NO
6uonoruu, skonoruun. NMpobnembl n Teopun. ECTb TeMaTnyeckme BbiNyckn, hoToranepeu,
énorpadumn BeIMKNX y4YeHbiX, Creucnosapsb.

www.bio.1september.ru - ana yuntenen " nay Ha ypok buonornun". Cratbu no:



BoTtaHuke, 3oo0noruu, bruonorum - Yenosek, O6Lien 6MoI0rMn, DKONOrUN.

www.bio.1lseptember.ru - rasera "buonorusa" (Mmexay BbIXO40M O4epenHOro HoMmepa
raseTbl U NOsSIBNIEHNEM MOSIHOTEKCTOBOW BEPCUMM HOMEpA Ha CalTe yCTaHOBJIEH ro40BOWN
WHTepBan)

www.kozlenkoa.narod.ru - 10T canT Ko3neHko A.l. - npenoaaBaTens v ans
npenoaasaTenien, Ansa TexX, KTO YYUTCS CaM U YUYUT APYIUX; OYHO U AUCTAHLMOHHO,
6nonornu, XMMmnKn, ApyruMm nNpeaMeTam - € NoMoLWbio KoMnbloTepa N NHTepHeT.

WWW.nsu.ru bruonorus B Bonpocax v oTBeTax - yuYeHble HOBOCMBMPCKOro
AkaZeMropoaka OTBeYaloT Ha BOMPOChI CTapLUEKIACCHUKOB.

www.websib.ru - pasgen "buonormsa" Hosocnbupckoin obpasoBaTenbHON CETH.
Moabopka MaTepuranos U CCbNOK (NporpamMmMmbl, NPOeKTbl, MaTepuasbl y YPOKY,
abutypuneHTy).

www.nrc.edu.ru - "Bruonornyeckast KapTMHa Mupa" - pasaen 3/1eKTPOHHOro yyebHumka
"KoHuenuun coBpeMEHHOro ectectBo3HaHuAa". KoHUEeNUMM NpOUCXOXAEHNS XKU3HU U
Teopuun aBontoumnn. (Mepexoq no ccolike BHM3Y "Nanee...".)

www.floranimal.ru - "FLORANIMAL - pacteHusi n xXmnBoTHbIe" Kak sHUMKIoneans.
(O6beM MHdopMauun BneyaTnser.) BoibpaTtb 6yKkBY, OTKpOETCS CTpaHuua C ABYyMS
601bWNMM KOTOHKaMKN Ha3BaHui: PacteHuns n XXneoTHble. Boibnpaem no Ha3BaHMUIO -
OTKpbIBaeTCsa onucaHmne n ¢oTo.

www.filin.vn.ua - "OunnH" - nnncTpnpoBaHHas aHUMKNONEANs XUBOTHbIX. K
COXaJlIeHU0 He BCe pa3aensl rotoBbl. OnuncaHus n doTtorpadun.

www.nasekomie.h10.ru "Hacekombie" O HAaceKOMbIX AN LWKOJIbHUKOB - ONUCaHUE
OCHOBHbIX BUAOB, PUCYHKMU.

www.invertebrates.geoman.ru Hacekomble. MonynsapHasa kHura AKnmywkuHa U.U. c
MHOXECTBOM LBETHbIX PUCYHKOB U1 poTorpadun. -

www.bird.geoman.ru MTuubl. NonynspHas KHUra AKMMyLWwKnHa N.M. ¢ MHOXECTBOM
LBETHbIX PUCYHKOB 1 doTorpaduii.

www.animal.geoman.ru Mup XuBOTHbIX. lMonynspHas KHura AkmmywkmnHa U.N. c
MHOXECTBOM LIBETHbIX PUCYHKOB U oTorpadui.

fish.geoman.ru Pbibbl. UnnocTpupoBaHHasa aHUMKNONeans poib.

www.plant.geoman.ru - )Xu3Hb pacTteHuii. 3aHnmaTtenbHo o 60TaHuke. baktepun.
JlekapcCTBEHHbIE pacTeHUs.

www.livt.net - anekTpoHHasa nNACTpUpoBaHHas aHUMKIoneamnsa ">XXuvBble cyulecTea".
Knaccndukaumsa n dotorpadum 6e3 Tekcra.

www.nature.ok.ru - Pegkne n ncuyesatowimne xmBoTHble Poccnmn. OnmcaHus u rosoca
peaKnx >XMBOTHbIX.

www.bril2002.narod.ru - Buonorna gnsa wkonbHMKOB. KpaTtkas nHbopM. no pasaenam:
O6uwas 6uonorua, boraHuka, 3oonorusa, Yenosek.

www.festival.1september.ru - ®ectusanb negarormyeckmnx naen "OTKpbITbIN Ypok" 2006
- 2007. Pazgen "lMpenogasaHue 6uonornn" - 86 craten.

www.charles-darwin.narod.ru - Yapnb3 JapBuH: 6norpadumsa n KHUMn.
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