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PABOYASA NPOrPAMMA

yyebHoro npeameTta «buonorus. bazoBbin ypoBeHb»
ansa odbyyarowmxea 10 — 11 knaccos



.  TMOACHUTENBbHAA 3AMUCKA

Mpn paspaboTke nporpammbl NO GUOMOrMM TEOPETUYECKYD OCHOBY AN onpeaernieHus
noaxoaoB K OpPMMPOBAHWMIO coaepXaHust ydebHoro npegmeTta «buonorus» coctasBunu:
KoHuenTyanbHble nonoxeHns ®rOC COO o B3aMmoobyCrnoBneHHOCTU LEenen, CoaepXaHus,
pes3ynbtaTtoB 0byyeHus n TpeboBaHWN K YPOBHIO MOArOTOBKM BbIMYCKHUKOB, MOMOXeHUs 06
o0LWKNX Uenax u nNpuHUMNax, XxapakTepusylowmx COBPEMEHHOE COCTOSSHUE CUCTEMbI CPpeaHero
obuiero obpasosaHus B Poccunckon ®eaepaunn, a Takke nonoxeHus o cneumduke buonormn,
€€ 3Ha4YeHUn B MO3HaAHMM KMBOW Mpupoabl U oBGecneyeHnn CyLlecTBOBaHMSA YeroBEeYEeCKOro
obuiecTtBa. CornacHo HasBaHHbIM MOSIOXKEHUAM, onpeaesieHbl OCHOBHbIE (DYHKLMN NPOrpaMmmbl
no Guonornn n eé CTpykTypa.

Mporpamma no 6uonornn JaéT npeacTtaBneHne o uensx, o6 obien ctparernm obyyeHus,
BOCMUTAHMUS W pasBuTua obyyarowmxca cpeactBamm yyebHoro npegmeta  «buonorusy,
onpegensieT obsisatenibHOe NpPegMETHOE COAEp)KaHMe, ero CTPYKTYpy, pacnpenerneHue no
pasgenamMm n tTemam, pekoMeHAyeMmyr nocrnenoBaTenbHOCTb U3yyeHnsa y4ebHoro matepmana c
YYETOM MEX NPeAMETHbIX U BHYTPUNPELMETHbIX CBA3EN, NOrMku obpasoBaTenbHOro npouecca,
BO3pacCTHbIX 0COBeHHOCTeN 0byyatoLLnNXCS.

B nporpamme no Ouonormm Takke YyyYuTbiBalOTCA TpeboBaHWA K MraHUPyeEMbIM
NIMYHOCTHbLIM, MeTanpeaMeTHbIM M NpeaMeTHbIM pedynbTaTtam 00y4vyeHus B pOpMUpPOBaHUN
OCHOBHbIX BMAOB y4eOHO-NO3HaBaTENbHON AeATENbHOCTU/Y4EBHbIX 4ENCTBUN, 0ByYatoLmMXCcs no
OCBOEHUI0 coaepkaHus bronormyeckoro obpasoBaHus.

B nporpamme no 6uonornn (10-11 knaccel, 6a30BbI YpOBEHb) peann3oBaH NPUHLMI
NPEEMCTBEHHOCTN B Wu3ydyeHun Owuonornn, 6Gnarogaps 4Yemy B HeW npocmatpuBaeTcs
HanpaBfEHHOCTb Ha pa3BUTUE 3HAHUN, CBA3AHHbLIX C (POPMUPOBAHNEM ECTECTBEHHO-HAYYHOrO
MUPOBO33PEHNS,  LIEHHOCTHbIX  OpPUMEHTAUUM  JIMMHOCTW,  3KOJIOrMYECKOro  MbILUMEHUS,
npeacTaBneHnnn O 340pOBOM oObpase XM3HM U BepexHbiM OTHOLUEHMEM K OKpyXaroLlen
npupogHomn cpefe. Noatomy Hapsay ¢ nsydeHnemM obLebnonornyecknx Teopun, a Takke sHaHum
O CTPOEHMM XUBbIX CUCTEM Pa3HOro paHra M CYLWHOCTU OCHOBHbIX MPOTEKAKLWMX B HUX
npoLEeccoB B NporpamMmme no 61uonormm yaeneHo BHMMaHne UCnonb30BaHMIO NOSTYYEHHbIX 3HaHUN
B MOBCEOHEBHOW XWU3HW ONsl pEeLleHMsl NPUKNagHbiX 3agady, B TOM 4ucne: npodunakTUKm
HacneacCTBEHHbIX 3aboneBaHU  4yenoBeka, MeOUKO-TEHETUYECKOrO  KOHCYSbTMPOBaHMS,
000CHOBaHUSA 3KONOrMYECKM LieriecoobpasHoro NoOBEAEHUS B OKpYXXatoLwlen NpupoaHou cpeae,
aHanu3a BfUSIHUA XO3AWCTBEHHOW [OeATEeNbHOCTU 4YenoBeKka Ha COCTOSHME NPUPOAHBLIX U
NCKYCCTBEHHbIX 3KOCUCTEM. YCUMEHUE BHUMAaHMS K NPUKIAAHON HanpaBfieHHOCTU Yy4ebHOoro
npegmeTa «buonorna» NpogMKToBaHO HEODXOOMMOCTLIO 0BecneyeHns ycnosun Onga peLlueHns
OLHOWM U3 aKTyanbHbIX 3a4a4 LWKONbHOro 6uonormyeckoro obpasoBaHus, KOTopas npeanonaraet
dopmmpoBaHmne y oby4aroLMXCss CNOCOBHOCTM aganTMpOBaTbCA K M3MEHEHUSIM OUHAMUYHO
pa3BMBalOLLErOCs COBPEMEHHOMO MUpa.

Buonorns Ha ypoBHe cpegHero obuwiero obpasoBaHusa 3aHMMaeT BaxHoe mMecTo. OHa
obecneunBaet opmupoBaHne y oby4varolmxcsa NpeacTaBNeHnn O Hay4yHOW KapTuHE Mupa,
pacwmpseT n 0600LwaeT 3HaHNS O XXMBOW NpUPOAE, €€ OTNNYUTESNbHBLIX NPU3HaKax — YpOBHEBOW
opraHusauum n 3BOMOUUKN, CO3L0AET YCNOBUS [ONs: MNO3HAHWSA 3aKOHOB XMBOW MNpUPOAHbI,
opMmnpoBaHNA PYHKLMOHANBHON rPamMoOTHOCTU, HaBbIKOB 340p0OBOro U 6esonacHoro obpasa
XWN3HW, 3KONOTMMYECKOro MbILUNIEHNSA, LLEHHOCTHOrO OTHOLLUEHUS K )XKMBOW NPUPOAE U YESTOBEKY.

Bonbwoe 3HavyeHne 6uonornss MMeeT TakkKe [ONA pPeLIeHUss BOCIUTATESbHbIX WU
pasBMBalOLMX 3agad cpegHero obuiero obpasoBaHus, counanusauynmn obydarowwmxcs. MsyveHme
Buonorun obecneynBaeT ycrnoBus Anst PoOpMMPOBaAHNA UHTENNEKTYaNbHbIX, KOMMYHUKALMOHHbIX
N MH(OPMAUNOHHBIX HaBbLIKOB, 3CTETUYECKOWM  KymnbTypbl, CMOCOBCTBYeT WHTErpaumm
OMonornyecknx 3HaHuM C NpeacTaBNeHUsAMU U3 ApYrMx ydebHbIX NpeamMeToB, B 4aCTHOCTU,
du3nkn, xummnn 1 reorpacdmm. HassaHHble NONOXeEHMA O NpegHa3HavyeHun ydebHoro npegmeta



«Brnonorna» cocraBunn ocHOBY 4nst onpeaeneHns NoAxoa40B K 0TOOPY U CTPYKTYPUPOBAHMIO €ro
cofepXaHus, nNpefcTaBneHHoro B nporpamme no 6uosnoruu.

OT6op cogepxaHusa yyebHoro npegmeTta «brnonorns» Ha 6a3oBOM ypOBHE OCYLLECTBNEH
C NO3MUniA KynbTypocoobpasHoro nogxoaa, B COOTBETCTBUM C KOTOPbIM 0By4vatoLmecs LOMKHbI
OCBOWUTb 3HAHMA N YMEHUS, 3Ha4YMMble AN OPMUPOBaHNA ObLLen KynbTypbl, onpeaenstoLwime
afjekBaTHOe MNOBedEeHMEe 4YenoBeKka B OKpyXarwllenh npupogHon cpene, BocTpeboBaHHble B
NMOBCEOHEBHOM XM3HU K NpakTnyeckon geatenbHoctn. Ocoboe MecTo B 3TOW CUCTEME 3HAHMUM
3aHMMAalOT  3NIeMEeHTbl  COoOEepXaHusi, KOoTopble cryXaT OCHOBOM And (opMUpOBaHUA
npeacTaBNeHnm O COBPEMEHHOM €eCTECTBEHHO-Hay4YHOW KapTMHE Mupa U LEeHHOCTHbIX
OpUeHTaumnax IMYHOCTN, CNOCOBCTBYIOLMX 'yMaHm3aLmm buonormyeckoro obpasoBaHus.

CTpyKTypupoBaHue coaepXaHus yy4ebGHOro maTepuana B nporpamme no Guonorum
OCYLLIECTBMEHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HaHMM 006 OTAMYUTESNbHBIX OCOBEHHOCTAX
XXNBOW NpMpoabl, O €€ ypOBHEBOW OpraHmnsauumn n asonoumm. B CooTBETCTBUM C 3TUM B CTPYKTYpe
yyebHoro npeameta «buonoruay BblaeneHbl cneayowme cogepxartenbHble NuHun: «buonorus
Kak Hayka. MeTtogbl Hay4HOro nosHaHusay, «Knetka kak Guonornyeckas cumcremay, «OpraHnam
Kak buornornyeckas cucremay, «Cuctema n MHoroobpasne opraHM4ecKoro Mmpa», « ABOJIoLMS
XNBOW NpUpoabl», « IKOCUCTEMbI N MPUCYLLINE UM 3aKOHOMEPHOCTUY.

Llenb nsyyeHusa yvebHoro npegmeta «buonormsa» Ha 6a3oBOM ypoBHe — oOBnageHue
o0y4yalLWnNMIUCA 3HAHUAMWU O CTPYKTYPHO-PYHKUMOHANbHON OpraHM3aumm >KMBbIX CUCTEM
pasHOro paHra v npuobpeTeHne yMeHuin NCNonb3oBaTh 3TU 3HAHUA ANA rPAMOTHbIX 4ENCTBUN B
OTHOLLEHUM OOBEKTOB XMBOW MPUPOAbI U peLleHNs pasfnYHbIX XXU3HEHHbIX Npobnem.

HdocTuwxkeHne uenn umsydeHus ydebHoro npegmeta «buonorma» Ha 6asoBoM ypoBHe
obecrneynBaeTcs peLleHnem cnegyrowmnx 3agay:

ocBOeHMe O0Oy4yalWUMNCA CUCTEMbI 3HAHUA O OMOMNOrMYEeCcKUX TEOpUSsIX, YYEHUSIX,
3aKoHax, 3aKOHOMEPHOCTSX, rMnoTesax, npasunax, CnyXawux OCHOBOW ANs hopmMupoBaHus
npeacTaBfeHnn O eCTeCTBEHHO-HAy4YHOW KapTMHE Mupa, O MeTodaxX Hay4yHOro MNO3HaHWS,
CTPOEHUKN, MHOroobpasmm M OCOBEHHOCTSX >XMBbLIX CUCTEM PasHOro YPOBHSA oOpraHu3aumm,
BblAAKOLLMXCHA OTKPLITUAX U COBPEMEHHbIX UCCNefoBaHNSX B Buonoruu;

dopmupoBaHue y obyyaroLmMXcs No3HaBaTelbHbIX, MHTENMEKTYanbHbIX U TBOPYECKMX
crnocobHOCTeN B Npouecce aHanu3a AaHHbIX O NYTAX pasBuTusa B 6MONOrMmM Hay4HbIX B3rnsaos,
naen n NogxoaoB K N3yHEHMIO XXMBbIX CUCTEM Pa3HOro YPOBHSA OpraHu3aumu;

CTaHoBNeHne y oby4darowmxca obuwen KynbTypbl, (YHKUMOHANbLHOW PamMOTHOCTH,
pas3BuUTUE YMEHUN OOBSACHATbL M OUEHMBATb SBMIEHUS OKPYXKaloLero Mvpa >XMBOW Npupoabl Ha
OCHOBaHWUW 3HAHWI 1 ONbITa, NOMYyYEHHbIX NPU U3yYeHnn Guonoruu;

dopmupoBaHue y obyyaroLmMxcs YMEHUA WUMACTPUPOBATh 3HayYeHune OMonornyeckmx
3HaHUN B MNPaKTUYECKON [OeATerlbHOCTU 4YerioBeKa, Pa3BUTUM COBPEMEHHbIX MeAMUUHCKUX
TEXHOSIOrMM N arpobrUOTEXHOSOINI;

BOCNUTaHWe YOeXOEHHOCTU B BO3MOXHOCTM MO3HAHWA YENTIOBEKOM XXMBOW NpUpoabl,
HeobXoaMMOCTN BEPEXHOrO0 OTHOLLEHUS K HEW, COBMIOAEHNA 3TUYECKMX HOPM MpU NPoBESEHUMN
BGronormyecknx nccnegoBaHuni;

OCO3HaHWe LIEHHOCTM OMONOrMYecKUX 3HaHUK OS5 MOBbILUEHUS YPOBHS 3KONOrM4YeCKom
KyrnbTypbl, 4519 POPMUPOBAHUSA HAYYHOTO MUPOBO33PEHUS;

NpUMEHeHNe NPUOBPETEHHBIX 3HAHUA U YMEHUI B MOBCEAHEBHOM XU3HW ONS OLEHKM
nocrneacTBuMi CBOEN [OEATENbHOCTU MO OTHOLIEHUIO K OKpyXawllen cpege, CoOCTBEHHOMY
340poBbIo, 060CcHOBaHME 1 cobniogeHne mep NpodunakTnkm 3abonesaHun.

B cucteme cpegHero obuiero obpasoBaHus «buonorna», nsyyaemas Ha 6a3oBom ypoBHe,
aBnsetTca obsizaTenbHbIM y4eOHbIM NpeaMeToM, BXOASAWMM B COCTaB npeameTHon obnactu
«EcTecTBeHHO-Hay4Hble NpeaMeTbI».

Ansa nsyyexHmsa 6uonorum Ha 6a3oBoM ypoBHe cpeaHero obuiero obpasoBaHns OTBOAUTCS
68 yacos: B 10 knacce — 34 4yaca (1 4ac B Hegento), B 11 knacce — 34 yaca (1 yac B Hegent).



. COAEPXAHUE OBYYEHUA

10 KINNACC
10 knacc — 34 yaca (1 yac B Heaento)

Tema 1. Buonorusa kak Hayka (24).

Buonornsa kak Hayka. CBs3b 6Monormm ¢ o6LLECTBEHHbIMU, TEXHUYECKMMWU U OPYrUMMuK
€CTECTBEHHbIMN Haykamu, urnocodunen, 3TUKOW, 3CTEeTUKOM n npasomMm. Ponb 6Guonorum B
POpPMNPOBAHNN COBPEMEHHOMN HAay4YHOM KapTUHbI Mupa. Cnuctema G1Monormyecknx Hayk.

MeToabl NO3HaHWSA XUBOW NpupoAabl (HabntogeHne, SKCNEPUMEHT, ONMCaHue, N3MepeHME,
Knaccugukaumsi, MogenmpoBaHue, ctatuctudeckas obpaboTka AaHHbIX).

HemoHcTpauunum:

MopTtpeTbl: Y. AapsuH, I'. MeHgenb, H. K. Konbuos, [X. YoTcoH n ®. Kpuk.

Tabnuupbl n cxembl: «MeToabl NMO3HAHUS XKMBOW NPUPOAbLI».

NabopaTopHble U NnpakTuyeckmne pabdoThbl:

Mpaktnyeckaa pabota Ne 1. «lcnonb3oBaHwe pasnuyHbIX METOOO0B MpPU U3YYEHUU
ononornyecknx o0 bEKTOBY.

Tema 2. XXuBble cuctembl n nx opraHmnsauyms. (1 4)

KuBble cuctembl (buocuctembl) kak npegmMeT udydeHuss Guonormn. OTnuumMe XueblX
CUCTEM OT HEOPraHNYECKOW NPMPOAbI.

CeonctBa 6uocuctem U unx pasHoobpasve. YpPoBHWM opraHuMsaummn BuocucTem:
MOJIEKYNSAPHbIN, KINEeTOYHbIN, TKaHeBbIN, OpraHNU3MeHHbIN, NonNynsLMOHHO-BUAOBOM,
9KOCUCTEMHbIN (BuoreoueHoTUYeCKnin), BuocepHbIn.

JemoHcTpauuum:

Tabnuubl n cxembl: «OCHOBHblE NPU3HAKM XU3HUY, «YPOBHW OpraHunsaumm >XMBOWN
npupoabI».

O6opynosaHue: mogens monekynbel AHK.

Tema 3. Xumunuyeckmn coctaB U CTpoeHUe KINeTKu. (8 1)

XUMNYECKMI COCTaB KNETKN. XMMUYECKNE INTIEMEHTbI: MaKpPO3f1EMEHTbI, MUKPO3NIEMEHTDI.
Boga v MuHepanbHble BellecTsa.

®dyHKUMM BOObI M MUHEparnbHbIX BewecTB B KreTke. lNogaepXaHne OCMOTUYECKOro
GanaHca.

Benkn. CoctaB n ctpoeHune 6enkoB. AMUHOKMCNOTbI — MOHOMEpPbI 6enkoB. HezameHnmble
N 3aMEeHUMble aMUHOKUCAOTbl. AMMHOKUCAOTHBLIN COCTaB. YPOBHW CTPYKTypbl 6GenkoBou
Monekynbl (nepBu4yHasi, BTOPUYHAs, TPETMYHAs W 4YeTBEepTMYHas CTpyKTypa). XuMunyeckue
csoncTtea 6enkos. buonornyeckme oyHKUUN GEnKoB.

depmeHTbl — Buonormyeckne katanusatopbl. CTpoeHne hepMeHTa: akTUBHbIA LIEHTP,
cybctpatHaa cneumdunyHocTb.  KodepmeHTbl.  ButamuHbl. OTtnnuma  depmeHToB  OT
HeopraHMYecKMx KaTanm3aTopos.

YrneBopgbl: MOHOCaxapuabl (rnoko3a, pnbosa n gesokcupubosa), gucaxapuibl (caxaposa,
naktosa) v nonucaxapugbl (Kpaxman, TrnuKoreH, uennionosa). buonormyeckme dyHKUMn
yrnesoos.

Jlunuabl: Tpurnuuepuapl, dochonunmnabl, ctepouabl. [MapodunbHO-rIMAPOGHO6HbIE
csoncTtea. buonormnyeckne yHkuun nunuaos. CpaBHeHME yrneBoaoB, GenkoB U NUNMAOB Kak
NCTOYHMKOB QHEPTUN.



HykneuHoBble kucnotel: OHK n PHK. Hykneotngbl — MOHOMEpPbLI HYKNEWHOBBLIX KUCHOT.
Ctpoenune n pyHkuumn OHK. Ctpoenune n doyHkumnmn PHK. Bugbl PHK. AT®: cTpoeHune n oyHKUmN.

LinTonorns — Hayka o knetke. KnetoyHas Teopusa — npumep B3aMMoOLeNCTBUA naemn u
haKkToB B Hay4HOM NO3HaHMK. MeToabl U3ydYeHUs KIeTKu.

KneTka kak LenocTHas xuBasa cuctema. Obuime npmusHaku KNeTok: 3aMKHyTas HapyXHas
mMembpaHa, monekynbl [JHK kak reHeTnyeckmin annapar, cuctemMa cuHTe3a benka.

Tunbl KNEeTOK: aykapuoTuyeckass U npokapuotTnyeckass. OCOBEHHOCTU CTPOeHUs
npokapunoTnyeckon knetku. KnetoyHas cteHka 6aktepuin. CTpoeHne ayKapuoTUYECKOW KIETKW.
OCHOBHbIE OTNNYNS PACTUTENBHON, XXUBOTHOW 1 FPUOHON KNETKMN.

[MOBEPXHOCTHbIE CTPYKTYPbl KMNETOK — KNeTovyHas CTEeHKa, [MUKOKANUKC, UX YHKLUN.
NMnasmaTtnyeckas membpaHa, €€ cBoWcTBa W QyHKUuKW. LluTonnasma wm e€ opraHougbl.
OpgHomembpaHHble opraHounabl knetku: AMNC, annapat onbaXu, nM3ocombl. NMonyaBTOHOMHbIE
opraHouapbl KNeTkn: MUTOXOHAPUK, nracTuibl. [NpoucxoxgeHne MUTOXOHAPUA 1 nnactua. Buabl
nnactug. HemembGpaHHble opraHouabl KNeTKU: pubOOCOMBI, KNETOYHbIN LEHTP, LEeHTpUonu,
PECHUYKM, XKIYTUKN. DYHKLMM OpraHoOMAoB KNeTku. BknoyeHus.

Anpo — perynatopHbIn LeHTp kneTkn. CTpoeHne sapa: aaepHasa obonoyka, kapuonnasma,
XpPOMaTUH, S4pPbILKO. XPOMOCOMBI.

TpaHCcnopT BELLECTB B KNeTKe.

OemoHcTpauunu:

MopTtpeTbl: A. JleeHryk, P. I'yk, T. lLBaHH, M. lLUnenaeH, P. Bupxos, k. YOoTcoH, ®. Kpuk,
M. Yunkunc, P. ®paHknuH, K. M. bap.

Ouarpammbl:  «PacnpefeneHve XUMWYECKUX ONIEMEHTOB B  HEXWBOM npupoaey,
«PacnpegeneHne XMMn4ecKknx afieMeHTOB B XXUBOW NPUPOAEY.

Tabnuubl n cxembl: «llepnoguyeckas Tabnmua XMMUYECKUX anemMeHToB», «CTpoeHue
MOneKyrnbl Boably», «bnocnHTes 6enka», « CtpoeHne monekyrbl 6enka», « CTpoeHne pepmeHTay,
«HykneunHoBble kucnotbl. OHK», «CtpoeHne monekynbl AT®», «CTpoeHne aykapuoTUYecKomn
knetkny», «CTpoeHue XMBOTHOW KneTkn», «CTpoeHue pacTuTenbHon KnetTkn», «CTpoeHue
npokapnoTuyeckomn kneTkm», « CTpoeHne aapa KneTkmy», «Yrnesoapl», «Jlunuabi».

O6opyanoBaHue: CBETOBOW MUKPOCKOM, obopyaoBaHue Anis NpoBefeHust HabnogeHun,
N3MEPEHUN, IKCNEPUMEHTOB, MUKpoOMpenapaTbl PacTUTENbHbIX, XUBOTHbIX U BakTepmanbHbIX
KNeToK.

NabopaTtopHble n npakTu4eckme paboThbl:

JTabopaTtopHas pabota Ne 1. «M3yyeHne kaTanMTUYECKON aKTUBHOCTU PEPMEHTOB (Ha
npumepe amunasbl Unn Katanasbl)».

JTabopaTtopHas pabota Ne 2. «/3yvyeHne CTPOEHUS KMNETOK pacTeHUMr, XMBOTHbLIX W
GakTepuin NO4 MUKPOCKOMOM Ha rOTOBbIX MUKpOMpenapaTax U ux ornmcaHme.

Tema 4. XKusHepenatenbHOCTb KNeTKW. (7 4)

O6bmeH BewecTtB, wunu MetabonuaMm. Accumunngaums  (nnacTudeckunm obmeH) u
ancenmmnaums (aHepreTnyeckun obmeH) — aBe CTOPOHbI eAMHOro npouecca metadonuama. Ponb
3aKOHOB COXPaHEHWS BELLECTB 1 SHEPrMn B MOHMMaHMM MeTtabonunama.

Tunbl o6MeHa BeLLecTB: aBTOTPOMHLIN U reTepoTpodHbIN. Ponb bepmeHTOoB B 0O6MeHe
BELLECTB U NpeBpaLleHn 3HEPIUM B KIeTKe.

doTocuHTes. CeeTtoBasi M TemHoBas asbl poTocuHTesa. Peakuumn oTocuHTesa.
AP PEeKTUBHOCTb (POTOCUHTE3a. 3HayeHne OTOCMHTE3a AOns XM3HWM Ha 3emne. Bnnanue
ycrnosuin cpefbl Ha POTOCUMHTE3 M CNOCOObLI NOBBLILLEHUS €ro NPOAYKTUBHOCTU Y KYNbTYPHbIX
pacTeHui.

XemocuHTe3. XeMocuHTesupywme 6aktepun. 3HayeHne XeMOoCUHTe3a OS5 XKU3HU Ha
3ewmne.

OHepreTuyecknn obmeH B  knetke. PacwenneHue BewecTB, BblgeneHve wu
aKKyMynMpOBaHWe 3Heprnm B Knetke. ATanbl dHepreTudeckoro obmena. mukonua. bpoxeHue n



ero Buabl. KucnopogHoe OKUCNeHWE, unM  KNeToyHoe  AbixaHue.  OKucnutenbHoe
docopunmpoBaHme. APPEKTUBHOCTb SHEPreTUYeckoro obmeHa.

Peakumn matpuyHoro cuHTesa. [eHeTuyeckasas wuHdopmauma n [OHK. Peanunsauus
reHeTn4yeckon nHopmMauum B KneTke. ['eHeTMYeCcKMn Kog W ero CBOWCTBA. TpaHcKpunuusa —
MaTpuyHbii cnHTe3 PHK. TpaHcnauua — 6uocuHTes 6enka. 3tanbl TpaHcnauun. KogmposaHue
amunHokmncnoTt. Ponb pubocom B GrocmHTese benka.

HekneTo4Hble (bopMbI XU3HU — BUpPYChI. IcTopust oTKpbiTUS Bupycos (. U. iBaHoBCKMI).
OCcoBEeHHOCTN CTPOEHUS WM XU3HEHHOro Uukna BupycoB. baktepuodarn. bonesHun pacteHun,
XMBOTHbLIX M YerioBeka, Bbl3blBaeMble Bupycamu. Bupyc nmmyHoneduumTta yenoseka (BUY) —
Bo3byantens ClWOa. O6GpatHas TpaHCcKpunuusi, peBepTas3a M WHTerpasa. [lpodunaktuka
pacnpocTpaHeHns BUPYCHbIX 3aboneBaHun.

JemoHcTpauuum:

MopTpeTsl: H. K. Konbuos, . N. MBaHosckun, K. A. Tnummupsses.

Tabnumubl ©  cxembl:  «Tunbl  nuTaHus», «Metabonuam»,  «MutoxoHapusay,
«QHepreTuyecknin obmeny, «Xnoponnact», «dotocuHTesd», «CtpoeHmne OHK», «CtpoeHune wn
dyHKUMOHUPOBaHNE  reHa», «CuHTe3s 6Genka», «leHeTuyeckun kog», «Bupycobly,
«baktepuodarmn», «CTpoeHne u xusHeHHbIn umkn Bupyca CllOa, 6Gakrepuodara,
«Pennukauua OHK».

O6opynoBaHue: mogenu-annnvkaumm «Yasoenne OHK u TpaHckpunuusa», «bnocuHTes
6enka», «CTpoeHune knetkny», mogenb cTpykTypbl AHK.

Tema 5. PaamHOXeHMe n MHAMBMAYyanbHOe pa3BUTUe OpraHU3MoB. (4 4)

KneTouHbIN LUMKI, WUIN KU3HEHHbIW UMKN KneTkn. WHTepdasa n mutos. [lpouecchl,
npoTekawwue B uHTepdase. Pennukauua — peakums matpuyHoro cuHtesa OHK. Ctpoenue
XpOMOCOM. XPOMOCOMHbIN Habop — kapuoTtun. OunnouaHblin U ranfioMgHbli XPOMOCOMHbIE
Habopbl. XpomaTuabl. LiuTonornyeckne OCHOBbI pa3sMHOXEHUA U MHAUBUOYANbHOIO pasBUTUS
OpraHn3moB.

HdeneHve knetkm — muto3. Ctagum muto3a. [lpouecchbl, npoucxogswime Ha pasHbIX
cTaguax Mutosa. buonornyeckum cmbicn MUTO3a.

Mporpammupyemas rmbenb KNeTkn — anonTos.

dopMbl  pasMHOXeHUs oOpraHu3MoB: Oecrionoe wu nonosoe. Bwuabl 6ecnonoro
pPa3MHOXeHUs: geneHne HagBoe, NOYKoBaHWE OLHO- M MHOFOKMETOYHbIX, Cnopoobpa3oBaHue,
BereTaTtMBHOE pa3MHOXeHue. VICKyCCTBEHHOE KITOHMPOBaHWE OPraHn3MoB, €ro 3HayeHwe Ans
cenekuum.

lMonoBoe pa3MHOXeHWe, ero oTnndnga ot ecnonoro.

Menos. Ctagum menosa. lpouecchbl, npoucxogsime Ha ctagusix menosa. NoseaeHune
XpomMocoM B Menose. KpoccnHrosep. buornornyeckuin cMmbicrn 1 3Ha4yeHMe Menosa.

[ameToreHes — npouecc 0bpasoBaHUsA NMOMOBbLIX KNETOK Y XUBOTHbIX. [MofioBble xenesbl:
CEMEHHUKM 1 anvHukn. OBpasoBaHne N pasBUTUE MOSOBbIX KIETOK — rameT (cnepmaTosous,
anuekneTka) — cnepmatoreHed U oBoreHe3d. OcOBEeHHOCTU CTPOEHUs SAWLIEKNETOK W
cnepmarto3onaoB. OnnogoTeopeHue. MNMapTeHoreHes.

NHovBuayanbHoe pa3sBuTtue (OHTOreHes). OMOpuoHarnbHOe passBuTue (amMbpuoreHes).
OTanbl 3MOPUMOHANbBHOMO pPasBUTUSA Y MO3BOHOYHBIX >XMBOTHbIX: ApObGneHwe, racTpynaums,
opraHoreHes. [MocTambpuoHansHoe pasBuTme. Turnbl NOCTAIMOPUOHANBHOIO PasBUTUS: NPSIMOE,
HenpsiMmoe (NUYMHOYHOE). BrnivaHue cpefbl Ha pasBuMTME OpPraHM3MOB, (PaKTOpbl, CMOCOGHbIE
BbI3blBaTb BPOXAEHHbIE ypOoaCTBa.

PocT n passutue pacteHnn. OHTOreHes3 LIBETKOBOIO pacTEHUNA: CTPOEHME CEMEHU, CTaauu
pasBuUTUS.

OemMoHcTpauun:

Tabnuubl 1 cxembl: «PopMbl pa3MHOXEHUST OPraHM3MoB», «[1BOMHOE onnogoTBoOpeHne y
LBETKOBbIX pacTeHUn», «BeretaTtMBHOE pa3amMHOXEHNE pacTEHUNY, «[leneHne KneTkn 6akrepuny,
«CTpoeHre nonoBbIX KNeTtok», «CTpoeHne XpPOMOCOMBbI», «KneTouHbI uukny», «Pennukauums



OHK», «Muto3», «Meinosy», «[psmoe n Henpsimoe pa3sutue», «lametoreHes y MrekonuTtaroLwmx
n Yenosekay, « OCHOBHblE CTaanN OHTOreHe3a.

O6opynoBaHue: MUKpocKom, Mukponpenapatbl «Cnepmato3omabl MAEKONUTAoLWEeroy,
«AnuekneTka mnekonuTatowero», «KapmokmHes B KneTkax KopeLuKka fykay, MarHUTHas Moaesb-
annnukaumsa «enerHne knetkny», mogens OHK, Mmogens metagasHom XpOMOCOMBI.

NaGopaTtopHble U npakTuyeckme paboTbl:

JTaBopaTtopHas paboTa Ne 3. «kHabnogeHne MnuTo3a B KneTkax KOHYMKA KOpeLlKa fyka Ha
roToBbIX MUKpOnpenapaTax».

JTabopatopHaa pabota Ne 4. «M3yyeHnme CTpoeHUs MNOMNOBbIX KMETOK Ha FOTOBbIX
MUKponpenapaTtax».

Tema 6. HacneacTBeHHOCTb U U3MEHYUBOCTbL OPraHM3MoB. (8 4)

Mpeometr n 3agaun reHeTukn. Uctopuma pasBuUTUS reHeTuku. Pornb  umMtonornn w
aMBpnosiorm B CTaHOBNEHUM reHeTuKkn. Bknag poccumnckmnx n 3apybexHblx YH4EHbIX B pa3BuTue
reHeTukn. MeToabl reHeTukn  (rMOpMAONOrMYecKUn, UUTOrEHETUYECKUA,  MOSNEKYNspHO-
reHeTu4eckni). OCHOBHbIE reHeTuYeckne NOHATUA. 'eHeTuYeckasi CUMBOMMKA, UCMONb3yeMas B
cXemax CKpeLLumBaHum.

3aKOHOMEpPHOCTN  HacnegoBaHUs  MNPU3HAKoOB, YyCTaHoBfieHHble [.  MeHgenem.
MoHornbpuaHoe ckpelmBaHme. 3akoH egmMHO-00pa3na rmbpunaos NepBoro nokosneHus. Npaesmno
AOMVHNPOBaAHNA. 3akoH paclienfnieHns npusHakoB. [unoTtesa 4uCTOTbl ramet. [lonHoe wu
HenosnHoe JOMUHUPOBAHME.

AnrmbpuaHoe  ckpewmBaHue. 3akoH HE3aBUCUMMOTO  HacredoBaHWA  NPU3HaKoB.
LinToreHeTnyeckne OCHOBbI OUrMOPUOHOrO CKpelmBaHus. AHanuaupylolee cKpellumBaHue.
Mcnonb3oBaHne aHann3npyoLero ckpewmnsaHusa gns onpegeneHns reHotnna ocoodu.

CuenneHHoe HacnegosaHuMe npuaHakoB. Pabora T. MopraHa no cuensieHHOMy
HacnegoBaHUIO reHoB. HapylleHne cuenneHuns reHoB B pesyrnbTaTe KpOCCUHIoBepa.

XpoMOCOMHasi Teopus HacnegCTBEHHOCTU. [[eHeTU4eckne KapTbl.

"eHeTnka nona. XpoMOCOMHOe onpeaeneHue nosia. AyToCOMbl U NOSIOBbIE XPOMOCOMBI.
OMorameTHble K reTeporameTHble OpraHu3Mbl. HacnegoBaHue MNpPU3HAKOB, CUENSEHHbIX C
nosiom.

N3meHunBoCTb. Buabl M3MEHUMBOCTU: HeHacneAcTBEHHast M HacneacTBeHHas. Ponb
cpegobl B HeHacneaCTBEHHOM  UM3MEHYMBOCTWU.  XapakTepucTuka  MoauUKaLMOHHOW
NU3MEeHYMBOCTU. BapuauuoHHbIn psa M BapuaunoHHas KpuBasi. Hopma peakumm npusHaka.
KonnyecTBeHHble UM KadeCTBEHHble MNpU3HakKM W UX Hopma peakuun. CBoncTea
MOAMPUKaALMOHHON N3MEHYMBOCTMU.

HacneacTtBeHHas, unu reHoTunnyeckas, MsMeH4YnBoCTb. KombrnHaTMBHast U3MEHYMBOCTb.
Mero3s M nonoBoW MpoLecc — OCHOBa KOMOWHATMBHOM Wu3MeH4YMBOCTU. MyTaumoHHas
n3amMeH4mBoCTb. Knaccudukauus myTauuin: reHHble, XPOMOCOMHblE, FeHOMHble. YacTtoTta u
NpuYnHbl MyTauun. MyTtareHHble bakTopbl. 3aKOH FOMOJSIOrMYECKNX PSAOB B HACNeACTBEHHOM
nameH4nsoctu H. 1. Basunosa.

BHesagoepHasa HacneaCcTBEHHOCTb U U3BMEHYNBOCTD.

leHeTnka 4yenoseka. Kapuotmn 4enoseka. OCHOBHble MeTOAbl FEHETUKM 4erioBeka:
reHeanornyeckm, OnM3HeUOoBbIA, LMTOreHeTU4EeCKU, OUMOXMMUYECKUA,  MONEKYNAPHO-
reHeTudyeckmn. CoBpeMeHHOe onpefenieHne reHoTuna: MnoSIHOreHOMHOE CEKBEHMPOBaHME,
reHoTUNMpPOBaHWe, B TOM 4ucrie ¢ nomoulbto MNLP-aHanu3a. HacneacreeHHble 3aboneBaHuns
yenoBeka: reHHble 6onesHn, 6onesHn C HacneacTBEHHOW MpeapacnonoXEeHHOCTbIO,
XpOMOCOMHble 6onesHn. ComaTtuyeckne u reHepaTuBHble MyTaumn. CTBOMOBbIE KIETKM.
MpuHUMNBLI 300poBOro obpasa XW3HW, ANArHOCTUKK, NPOMUNAKTUKN N NEYEHUs TeHEeTUYeCKnX
bonesHen. Meguko-reHeTU4YeCcKoe KOHCYNbTUpPOBaHWE. 3HavYeHne MeOMUUHCKON FeHEeTUMKU B
npegoTBpaLLeHnn 1 fieYeHnn reHeTnyecknx saboneBannin Yenoseka.

OemMoHcTpauun:



MopTpeTbl: . MeHgenb, T. MopraH, . ge ®pus, C. C. YeTteepukos, H. B. Tumodeen-
Pecosckuin, H. V. Basunos.

Tabnuubl n cxembl: «MoHOrMBpMAHOE CKpELLUMBaAHUE U €ro LMTOreHeTu4eckass oCHOBay,
«3aKoH paclwenneHns u ero uuToreHeTU4eckass OCHOBa», «3aKOH YUCTOTbl rameT»,
«durnbpuaHoe ckpelumBaHue», «LlMTonornyeckne OCHOBbI OUMMOPUAHOINO CKpeLunBaHUS»,
«Meno3s», «B3anmoaenctaune annenbHbIX reHOBY, «eHeTUnYeCcKne KapTbl pacTEHUI, XXUBOTHbIX U
yenoseka», «leHeTuka nonay», «3aKOHOMEPHOCTU HacnefoBaHUs, CLEMSEHHOro C MofioMy,
«Kapnotmnbl 4enoBeka W KUBOTHbIX», «Buabl u3MeH4YmBoCcTU», «MogudukaumoHHas
N3MeH4YMBOCTbY», «HacnegoBsaHvne pesyc-gakTopar», «['eHeTuka rpynn kposu», «MyTaumMoHHas
N3MEHYNBOCTbY.

O6opynoBaHue: mogenu-annnvkaumm «MoHormbpugHoe ckpewmBaHme», «HenonHoe
AOMUHMpOBaHuey», «OurmbpugHoe ckpewmBaHney, «llepekpécTt XpoOMOCOM», MUKPOCKOM U
MuKponpenapat «[dpo3oduna» (Hopma, MyTaumm opmMbl KpbINIbEB M OKpacku Tena), repbapum
«["opox noceBHON».

NabopaTopHble U NnpakTnyeckme pabdoThbl:

JTabopaTopHas pabota Ne 5. «N3yyeHne pesynbTatoB MOHOrMGPUAHOrO U ANrMBPUAHOIO
CKpeLumBaHnsa y Ap0o30unbl Ha rOTOBLIX MUKpoMNpenapaTax».

JTabopaTopHas pabota Ne 6. «/13yvyeHne moanmnkaumoHHON N3MEHUYNBOCTU, NOCTPOEHNE
BapuaLMOHHOIo psaa u BapuaumoHHOW KPUBOMY.

JTabopaTtopHass pabota Ne 7. «AHanu3 MyTtaumi y Apo3odunbl Ha rOTOBbIX
MUKponpenapaTax».

Mpaktuyeckas pabota Ne 2. «CoctasneHme 1 aHanu3 pogoCOBHbIX YenoBekay.

Tema 7. Cenekuus opraHnamoB. OCHOBbI 6uoTexHonoruu. (3 4)

Cenekums Kak Hayka u npouecc. 3apoxaeHue cenekumm n goMmectukaums. Yuexdme H. .
BaBunosa 0 UeHTpax NPOMCXOXAEHUS U MHOroobpasvsi KynbTypHbIX pacTeHun. LleHTpbl
NPOUCXOXAEHUST AOMALLHMX XUBOTHbIX. COpT, nopoaa, WTamMm.

CoBpeMeHHble MeToabl cenekumn. MaccoBbin U MHAMBUAYanbHbIM OTOOPbLI B Cenekummn
pacTeHun n XmnBoTHbIX. OLeHKa aKkcTepbepa. brnmakopoacTBEHHOE CKpeLlmBaHne — MHOPUAONHT.
UucTasa nuHus. CkpelmBaHme YNCTbIX NNHWIA. [[eTeposunc, nnu rmbpuaHas cuna. HepoacteeHHoe
ckpewmBaHne — aytopumauHr. OtpganéHHasa rmbpuamsauma n eé€ ycnexu. KICKyCCTBEHHbIN
MyTareHe3 W nonydeHne nonunionaoB. [OCTMXKEHUA cenekumMm pacTeHWn, XXMBOTHbIX WU
MUKPOOPraHN3MOB.

BuoTtexHonorna kak oTpacnb npoum3BoAcTBa. [eHHasa WHXeHepud. OTanbl CO30aHus
pekombuHaHTHon [OHK un TpaHcreHHbix opraHumamoB. KnetouyHas wHxeHepus. KneToudHbie
KynbTypbl. MUKpPOKNOHaNbLHOE pa3MHOXeHue pacTteHuin. KnoHnpoBaHne BbICOKOMPOOYKTUBHbIX
CENbCKOXO3SMCTBEHHbIX OpraHM3MoB. JKkomnormyeckue wu atndeckme npobnembl. MO —
reHeTU4Yeckn MoanduLMpPOBaHHbIE OPraHN3MbI.

[emMoHcTpauun:

MopTpeTbl: H. U. Basunos, W. B. MuuypuH, I'. [1. KapneyeHko, M. ®. ViBaHOB.

Tabnuubl U cxembl: kapTa «LeHTpbl NPOMCXOXOEHMS WU MHOroobpasnst KynbTypHbIX
pacteHuny, «llopoabl 4OMAaLLHUX XMBOTHbLIX», «CopTa KynbTypHbIX pacTeHniny, «OTaanéHHas
mbpuansauusa», «Pabotbl akagemuka M. . WMeaHoay, «[lonunnouansa», «OOGBLEKTbI
BuoTexHonormmy, «KnetouHble KynbTypbl U KNOHMpOBaHue», «KOHCTpyumpoBaHME M nepeHoc
reHoB, XPOMOCOMY.

O6opynoBaHve: MynsXu MnodoB U KOPHENnogoB AWKUX OOPM U KyNbTYPHbIX COPTOB
pacteHunn, repbapuin « CenbCKOXO3sIMCTBEHHbIE PACTEHUSAY.

NabopaTopHble u NnpakTuyeckme pabdoThbl:

Okekypensa «OCHOBHble MeToObl U AOCTUMXEHUA CenekumMyM pacTeHUn N XMBOTHbLIX (Ha
CENEKUMOHHYIO CTaHUMo, MMEeMeHHYI depmMmy, COpTOouCMbITaTeNbHbIA Y4acTOK, B TENIUYHOE
X035MCTBO, NabopaTtopuio arpoyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KNNACC

11 knacc — 34 4yaca (1 4yac B Heento).

Tema 1. IBontounoHHasa 6uonorus. (9 4)

Mpennocbinkn BO3HUKHOBEHUSA 3BOSIIOLMOHHOM TEOpUW. IBOMOLUMOHHAA Teopusa U eé
MecTo B 6monormn. BnvsiHme 3BOMOLMOHHON TEOPUUN Ha pas3BUTME BMONOrMM U ApYrnx Hayk.

CeugetenbctBa aBonoumn. [laneoHTonornyeckne: nocneoBaTenbHOCTbL MOSBEHUNA
BWOOB B NareoHTOSI0rMYeCcKon neTonucu, nepexoaHsle opmbl. buoreorpaduyeckme: cxoacTtso
N pasnuuue ayH n oriop MaTepPMKOB N OCTPOBOB.

OMmOBpuronormyeckne: CxXoacTBa M pasnuunsa 3MOPMOHOB pasHbiX BMAOB MO3BOHOYHbIX.
CpaBHUTENbHO-aHAaTOMNYECKME: TOMOJSIOTUYHbIE, aHanornyHble, pPyaUMEHTapHble OpraHbl,
aTaBum3mbl. MonekynsapHo-6noxmmmyeckmne: CxXoACTBO MEXaHM3MOB HACNeACTBEHHOCTU U
OCHOBHbIX MeTabonMyeckux nyTen y Bcex opraHn3moB.

OBonwumoHHaa Teopus Y. [apsuHa. [lpegnocbinkn BO3HWKHOBEHUS OapBUHU3MA.
Osvxywmne cunbl asonouun Buaos no [apBuHy (M36bITOYHOE pasMHOXEHWe npwu
OrpPaHN4YEHHOCTU PEeCcypcoB, HeonpenenéHHas W3MeHYMBOCTb, Gopbba 3a cylwecTBoBaHue,
€CTECTBEHHbIN OTOOP).

CuHteTnyeckas Teopus aponoummn (CTI) n eé 0CHOBHbIE MOSOXEHUS.

Mukpoasontouus. MNMonynsaums Kak eauHuua Buaa 1 3BONIOLUN.

ABuxywimne cunbl (pakTopbl) 3BonouMM BUOOB B npupode. MyTauuoHHbI npouecc U
KoMOnHaTUBHaA M3MEHYMBOCTb. [MonynsLUMOHHbIE BOSHbLI M Apend reHoB. 3onauusa n murpaums.

EctectBeHHbIN OTOOP — HanpaBnsawwWmMn daktop asosnounn. opMbl €CTECTBEHHOMO
oTbopa.

MprcnocobreHHOCTbL OpraHN3mMoB Kak pesynbTtaT asonouun. Npumepsl npucnocobneHum
y opraHnamoB. ApomMopo3bl U ngmo-agantaunu.

Bua n BumpoobpasosaHue. Kputepun Buaa. OCHOBHble OpMbl BMA0O0OOpa3oBaHUS:
reorpacduyeckoe, aKoNorn4eckoe.

Makpoasontouuns. ®opmbl aBonUUK: huneTmyeckasi, QUBEpreHTHasi, KOHBEpPreHTHas,
napannenbHada. HeobpaTtuMocTb 3BOMOLNN.

MpoucxoxaeHne oT HecrneunanmampoBaHHbIX npeakos. Mporpeccupytowas
cneuvanmsaums. AganTMBHas paguauus.
JemoHcTpauuu:

Moptpetbl: K. JlunHen, XK. b. Nlamapk, Y. OapsuH, B. O. Kosanesckun, K. M. bap, 3.
"ekkenb, ®. Mionnep, A. H. CesepLoB.

Tabnumubl n cxembl: «PasBuTMe opraHmyeckoro mupa Ha 3emne», «3apoapiumn
MO3BOHOYHbLIX KMBOTHbIX», «Apxeontepukcy, «®Popmbl 00pbbbl 3a cyllecTBOBaHUEY,
«EctectBeHHbIN  O0TBOp», «MHOroobpasme coptoB pacteHun», «MHoroobpasve nopog
XUBOTHbIXY, «Monynaunny, «MyTaumnoHHas N3MEHYNBOCTbY, «Apomopdo3bi»,
«Magnoapantauuny, «Obwaa gereHepaumsa», «[Buxywmue cunbl aonouuny, «Kaprta-cxema
MapwpyTa nytewectsus Y. dapsuHay», «bopbba 3a cyuiectBoBaHuney, «l1pncnocobrneHHOCTb
opraHm3moBy, «['eorpadudeckoe BnaoobpasoBaHuey, « AKONormyeckoe BMaoobpasoBaHme».

O6opynoBaHue: KONneKkums HaceKoMbIX C pa3nNnYHbIMK TUNamMmu okpackun, Habop NoAoB K
ceMsH, konnekuus «pumepbl 3aWmnTHBIX NPUCNOCOBNEHUN Y XKNBOTHBIX», MOAenNb «OCHOBHbIE
HanpaBreHus 3BoNUMNY, 06bEMHaAA moaenb « CTpOeHne rofiloBHOro Mo3ra No3BOHOYHbIXY.

Buoreorpaguyeckas kapta mwupa, konnekuma «Popmbl COXPAHHOCTU MUCKOMaEMbIX
XMBOTHbIX U pacTeHUiy», Modenb annnukaums «MepekpEcCT XpoMocoM», BMnakHble npenapaTthbl
«Pa3Butne Hacekomoro», «PasBuTuve narywku», MukponpenapaT «[posoduna» (Hopma,
MyTaunm oopMbl KPbINIbEB Y OKpacKku Tena).

NaGopaTtopHble U npakTu4eckmne paboThbl:

JTabopaTopHas pabota Ne 1. «CpaBHeHne BUOOB NO MOPKONOrM4eckoMy KpUTepUIO».

JlabopaTtopHass pabota Ne 2. «OnucaHue npucnocobrneHHOCTU opraHmamMa un eé
OTHOCUTESIbHOIO Xapakrepay.



Tema 2. Bo3HMKHOBEHUE U pa3BUTUE XU3HU Ha 3emne. (9 Y)

[oHay4Hble npeacTaBreHns O 3apOXAEHUN XU3HW. Hay4dHble runoTesbl BO3HUKHOBEHUS
Xn3Hn Ha 3emne: abuoreHe3d m naHcnepmus. Xumudeckas aontoumsi. ABUOreHHbI CUHTE3
OpraHN4YeCcKMx BELLEeCTB N3 HeopraHMYeCcknx. JKCnepumMeHTanbHoe NoATBEPXAEHNE XUMUYECKOM
apontounn. HavyanbHble atanbl Guonornyeckon agontoumun. N'mnotesa PHK-mupa. dopmmnposaHue
MeMBpaHHbIX CTPYKTYP W BO3HWKHOBEHWE NpPOTOKNETKU. [lepBble KNeTkM U KX 3IBOSIHOLMS.
dopMMpoBaHNE OCHOBHbIX FPYMM XXMBbIX OPraHN3MOB.

Passutne xu3Hm Ha 3emne no 9pam U nepuogam. Kartapxen. Apxenckaa wu
npoTepo3onckaa a3pbl. [laneosonckas spa M eé€ nepuoabl: KEMOPUNCKUIN, OPLOBMKCKUN,
CUITYPUNCKUIN, AE€BOHCKUIN, KAMEHHOYTOMNbHbLIN, NEPMCKUNA.

Me3so3sonckas apa 1 eé nepuoabl: TPUacoBbIv, OPCKUN, MENOBOW.

KalnHo3ounckasa apa 1 e€ nepmoabl: naneoreHoBbln, HEOreHOBbIN, aHTPOMOreHOBbLIN.

Xapaktepuctuka knmmata u reonormyeckux npoueccoB. OCHOBHblE 3Tanbl 3BOMOLMM
pPacTUTENBbHOIO N XXMBOTHOIO Mupa. ApoMopdo3bl Y paCTeHUN U XXUBOTHbIX. [1osiBneHune, pacuseT
N BbIMUPAHWE TPYMN XMUBbIX OPraHN3MOB.

Cuctema opraHM4eckoro Mvmpa Kak otpakeHue aposnoumm. OCHOBHbIE cucTeMaTuyeckue
rpynnbl OpraHN3moB.

oBonouMsa  4enoseka. AHTPOMNOSorMst Kak Hayka. Passutue npeacraBneHun o
npouncxoxaeHun yenoseka. MeTtoapl nsyyeHus aHtponoreHesa. CxoacTBa v pasnmung YenoBeka
N XUBOTHbIX. CMCTEMaTUYECKOE NOSIOXEHNEe YernoBeka.

Asmxywime cunbl  (paktopbl) aHTponoreHesa. HacnegcTtBeHHad W3MEHYMBOCTb W
€CTECTBEHHbIN 0TOOp. OOLLECTBEHHbBIN 06Pa3 XXN3HWN, U3rOTOBIEHNE OPYAUA TpyAa, MbiLUIIEHNE,
peyb.

OcCHOBHblEe CTaguMu M BETBM 3BONIOLUM YeNOBeEKa: aBCTpanonuTeku, Yenosek ymensii,
YenoBek npamoxogswmin, Yenosek HeaHgepTanbckui, YenoBek pasymHbIn. Haxogku
NCKOMaeMbIX OCTATKOB, BPEMS CyLLeCTBOBaHWUSA, 0bnacTb pacnpoCcTpaHeHusi, 06bEM rofoBHOro
Mo3ra, obpas Xu3Hu, opyausi.

Yenoseueckne pacbl. OCHOBHble GonbLUMe packl: eBponeongHas (eBpasuinckas), Herpo-
aBcTpanougHasa (3kBatopuanbHas), MOHroriongHasi  (asmaTcko-amepukaHckas). YepTobl
nNpucnocobneHHOCTN npeacTaBuTeNen YerioBe4YeckKMx pac K YCMOBUAM  CyLLEeCTBOBAHUS.
EouHcTBO YenoBeyeckux pac. Kputnka pacmsma.

JemoHcTpauuu:

MopTpeTbl: ®. Peau, J1. Nactep, A. N. OnapwuH, C. Munnep, I'. KOpu, Y. JapBuH.

Tabnuupbl n cxembl: «Bo3HMkHoBEHNE CONMHEYHON CUCTEMbI», «PasBuTMe OpraHM4eckoro
mMupay», «PactutenbHas knetka», «KuBoTHaa knetka», «[lpokapuoTuyeckas Knetkay,
«CoBpeMeHHasi cuctema opraHMyeckoro mupay», «CpaBHEHNE aHaTOMUYECKUX YepT CTPOEHUs
yenoBeka N 4YenoBekoobpasHbix 06e3bsH», « OCHOBHblE MecTa NaneoHTONOrMYEeCKUX HaxXOAOoK
npeakoB COBPEMEHHOro 4enoBekar», «[peBHenwwve nwogny», «[OpeBHue nwoau», «llepBble
CcOBpeMeHHble Nnoan», «4enoBeyeckne pacbly.

O6opynoBaHue: mynskn  «[lMpoucxoxaeHne 4yenoseka» (6OCTbl  aBcTpanonureka,
nUTeKaHTpona, HeangepTanbLa, KPOMaHbOHLA), CNenkn nnn n3odpaxeHnst KAMEHHbIX OpyauN
nepBOObLITHOrO YenoBeka (KamHu-4yonnepbl, pybuna, ckpebna), reoxpoHonormyeckas Tabnuua,
konnekunsa « Popmbl COXPaHHOCTM UCKOMAEMbIX XXMBOTHbBIX N PACTEHUNY.

NaGopaTtopHble U npakTu4eckmne paboThbl:

Mpaktnyeckasa pabota Ne 1. «M3yyeHne nckonaemblx OCTaTKOB PacTEHUI U XUBOTHbIX B
KONNEKUNAX».

JKCKypCcUs «OBOMIOUNA OpraHN4eckoro Mmpa Ha 3emne» (B eCTeCTBEHHO-HaYYHbIA Unn
KpaeBegyecKnun mysemn).

Tema 3. OpraHusmbl 1 okpyxarowias cpeaa. (5 4)

JKonorma kak Hayka. 3agadm u  pasgenst  akonormn. MeTtogbl  9KONOrm4eckux
nccnegoBaHnin. JKONOrMYeCcKoe MMPOBO33PEHNE COBPEMEHHOTO YerioBeka.



Cpegbl  obutaHms  opraHM3MOB:  BOAHasi, Ha3eMHO-BO34ylIHasi, MOYBEHHas,
BHYTPUOPraHU3MeHHasl.

Okonormnyeckne aktopbl. Knaccudukaumsa akonormdecknx ¢aktopoB: abuoTuyeckue,
BMoTMYECKNE N aHTPOMNOreHHble. [lencTBMe 3KONOrM4YeCcKUx oakTopoB Ha OpraHn3mbl.

Abnotnyeckne  pakTopbl: CBeT, TemnepaTypa, BRaxHoCTb. doTonepnoamnam.
MpucnocobneHnst opraHM3moB K ENCTBUIO abuoTUYecknx paktopoB. buonornyeckne putmbl.

Buotnyeckne  aktopbl. Bugbl  GnoTMyeckux  B3aMMOLEWCTBUN:  KOHKYPEHLMS,
XWLLHMYECTBO, CUMOMO3 1 ero dopmebl. Napasntnam, koonepaums, MyTyanmam, KOMMEHcanm3m
(kBapTUPAHCTBO, HaxnebHM4ecTBO). AMEHcanuaMm, HenTpanuam. 3HavyeHne OnMoTUYECKnX
B3aMMOOENCTBUIN A8 CyLLeCTBOBaHUSA OpraHn3MoB B NPUPOAHbIX coobLecTBax.

okonornyeckme xapaktepuctvkm nonynauun. OCHOBHbIE MNOKasaTenu nonynsauun:
YUCIIEHHOCTb, MMOTHOCTb, POXOAEeMOCTb, CMEpPTHOCTb, NPUPOCT, Murpauusa. [duHamuka
YUCINIEHHOCTM NONYNALMM 1 €€ perynaums.

JemoHcTpauuum:

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

Tabnuupbl n cxembl: kapTa «[pupogHble 30HbI 3eMnny, «Cpeabl 06MTaHUss OpPraHM3MoBY,
«doTtonepmnoguamy», «llonynaumm», «3aKOHOMEPHOCTU pPOCTa YMUCIEHHOCTU NONynsAuUn
NHAYy30pUnN-Tyhenbkny, «luwesblie Lenny.

NabopaTopHble U NnpakTuyeckme paboThbl:

JTabopaTopHas pabota Ne 3. «Mopdonornyeckne ocob6eHHOCTM pacTEHU U3 pasHbIX MECT
obuTaHnay.

JTabopatopHas paboTa Ne 4. «BnvsiHue cBeTa Ha poCT 1 pasBUTME YEPEHKOB KONeyca.

MpakTnyeckaa pabota Ne 2. «[ogCcY€T NNOTHOCTM NONYNAUUKA pPasHbIX BUOOB PaCTEHUNY.

Tema 4. CoobwecTBa U 3Konorn4yeckne cuctemsbl. (94)

CoobuwectBo  opraHuamoB —  6GuoueHo3. CTpykTypbl  OuoueHosa: BMAOBas,
NPOCTpaHCTBEHHas, Tpodudeckas (nuwesas). Bugbl-gommHaHTel. CBA3M B BMoLeHo3e.

JKonornyeckme cuctemsbl (akocuctembl). lNoHAaTMe 06 akocucteme u BuoreoueHose.
®PyHKUMOHANbHbIE  KOMMOHEHTbl  3KOCUCTEMbI:  NPOAYLIEHTbI, KOHCYMEHTbl, peayLeHThl.
KpyroBopoT BeLwecTB M MOTOK 3Heprunm B 3kocucTeme. Tpodmyeckue (NUieBble) YPOBHM
akocuctembl. [lMuwesble uenn u cetn. OCHOBHble MOKasaTenu 3KocucTembl: Buomacca,
npoaykumus. JSKonornyeckMe nupamuabl: MNPOAYKUMW, YUCNEeHHOCTH, 6Guomaccel. CBoKcTBa
9KOCUCTEM: YCTONYMBOCTb, camoperynauus, passutune. Cykueccus.

MpupogHble 3KOCUCTEMbI. JKOCUCTEMBbI O03EP U peKk. IKocMcTeMa XBOMHOMO Wnu
LLUMPOKOSIMCTBEHHOIO Nneca.

AHTPOMNOreHHble 3KocuCcTeMbl. ArpoakocucTemMbl. YpboakocucTeMbl. buonorndeckoe wu
XO35IMCTBEHHOE 3HAYEHME arpoaKOCUCTEM U YPOOIKOCUCTEM.

BuopasHoobpasne kak haktop yctonumBocTn akocuctem. CoxpaHeHne GMonorn4eckoro
pa3Hoobpa3nda Ha 3ewmre.

Yyenne B. WN. BepHagckoro o 6uocdepe. NpaHUubl, cOCTaB U CTPyKTypa Guocdepsbl.
XKueoe BellectBo 1 ero yHkumn. OcobeHHocTM Buocdepbl Kak rnobanbHOM 3KOCUCTEMDI.
[nHammnyeckoe paBHoBecue U obpaTHas cBs3b B bmocdepe.

KpyroBopoTbl BelecTB U Guoreoxmmumyeckne LUUKIbl dnemMeHToB (yrrnepoga, asoTa).
3oHarnbHoCcTb Bruocdepbl. OCHOBHbIE BUOMBI CyLLIN.

UenoseuectBoO B 6Ouoctepe 3emnu. AHTPONOreHHble WM3MEHEHUst B Ouocdepe.
MmobanbHble 3Konornyeckne npodnemsol.

CocywectBoBaHne npupoabl M 4YenoBeyvectBa. CoxpaHeHue 6GuopasHoobpasuns kak
OCHOBa ycTomumBocTn 6uocdepbl. OcCHOBa paLMOHaNbHOrO YrpaBfieHUs MNpPUPOAHbLIMU
pecypcamu 1 ux ncnonb3oBaHue. [JocTmkeHnsa 6uonormm n oxpaHa npupoapl.

OdeMoHcTpauun:

MopTpeTnl: A. [Ix. TeHcnu, B. H. Cykadés, B. V. BepHaackun.



Tabnuubl n cxembl: «uwesble uenny, «brnoueHos: coctas n cTpyktypa», «lpupoaHblie
coobuwectBa», «Llenn nutanuay, «Bkonormyeckass nupammnga», «buoccdepa n yvenoseky,
«JKocucTeEMa LUMPOKOSMMCTBEHHOrO rieca», «JKOCMCTEMA XBOMHOro necay», «buoueHos
BoAoémay», «ArpoueHo3», «[llpMMepHble aHTpOMOreHHble BO3AEWCTBUS Ha npupoay»,
«BaxkHenwme WUCTOYHMKM 3arpsa3HEeHnsa BO3dyXa M FPYHTOBbIX BOoA», «[loyBa — BaxHeuwas
coctasnsowas buocgepbl», «dakTopbl Aerpagaumm nousy, «MapHUKOBbIN ahdekTy, «PakTopsbl
pagMoaKkTUBHOIO 3arpsisHeHus BGuocdepbly, «Obwasn CTPYKTypa BGuocdepbiy,
«PacnpoctpaHeHne xm3Hm B Ouocdepe», «O30HOBBIM 3KpaH Ouocdepbl», «KpyrosBopot
yrnepoaa B 6uocdepe», «KpyroBopoT asoTa B NpMpoae».

O6opynoBaHue: MoAaenb-annnaukayus «TunuyHble OroLEeHOo3bI, repbapum
«PactutenbHble  coobuwectBa», konnekuum  «buoueHo3», «Bpegoutenu  BaXHeMLIMX
CENbCKOXO3ANCTBEHHbIX  KynbTyp», repbapum M  KONNEKUMW pacTEHUN U KUBOTHBIX,
npuHagnexawine K pasHbiM 3KONOrM4Yecknm rpynnam ogHoro suga, KpacHasa kHura Poccunckon
denepaummn, n3obpaxeHms oxpaHsaeMblX BULOB PAaCTEHUIN U XKUBOTHbIX.

1. NNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOIrPAMMbI MO BUOJTOI MK
HA BA3OBOM YPOBHE CPEOHEIO OBLLUEFO OBPA30OBAHUA

CornacHo ®IOC COO, ycrtaHaBnmBawTCa TpeboBaHUS K pesynbTataMm OCBOEHUS
obyyvalwmmmcs nporpamm cpegHero obuiero o6pasoBaHUs: NMMYHOCTHLIM, MeTanpeaMeTHbIM U
npeamMeTHbIM.

JINYHOCTHBLIE PE3YJIbTATDI

B cTpykType NMYHOCTHBLIX pe3ynbTaToB OCBOEHUs npeameTta «buonorusi» BbloeneHbl
crnepywolimMe  COCTaBrsitoMe: OCO3HaHMe  ObyvallMMUCS  POCCUMICKOM  rpakgaHCKOM
WOEHTUYHOCTU — TFOTOBHOCTM K CaMOpa3BUTUIO, CaMOCTOATENbHOCTM W camoonpeneneHuio,
HanMuMe MoOTUBaUMM K OOyveHuo 6uonoruv, LeneHanpaBrieHHOe pasBUTME BHYTPEHHUX
yGexaeHuin NMMYHOCTU Ha OCHOBE KIHOYEBbIX LIEHHOCTEN U UCTOPMYECKUX TPaaULMN pasBUTUSA
6uonorMYeckoro 3HaHmsl, rOTOBHOCTb M CMIOCOBHOCTL 06Yy4YatoLLMXCS PYKOBOACTBOBATLCS B CBOEN
AEeATENbHOCTU LIEHHOCTHO-CMbICIIOBBIMM YCTAHOBKaMM, MPUCYLLUMMU CUCTEME BUMONOrMYeckoro



obpasoBaHnsd, Hann4ne 3KONOrMYEeCKoro NPaBOCO3HAHUS, CMOCOBHOCTN CTaBUTbL LIENM U CTPOUTL
>KU3HEHHbIE NMnaHbI.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHUs npegmeTta «buonorma» gocrturaoTca B e4uMHCTBE
y4yebHon n BocCnNUTaTENbHOW OEATENbHOCTU B COOTBETCTBMM C TPALUUMOHHBIMU POCCUACKUMMU
COLMOKYNbTYPHbIMU, UCTOPUYECKUMN U OYXOBHO-HPABCTBEHHLIMU LEHHOCTAMU, NMPUHATBHIMA B
obuiectBe npaBunaMmM M HOpMamMu MOBEAEHUS U CMOCOOCTBYHOT MpoLieccamM CaMOMno3HaHUS,
CaMOBOCMUTAHNA U CaMOpPa3BUTUS, PasBUTUS BHYTPEHHEN MO3MUUWN JIMMHOCTWU, NaTpuoTU3Ma,
YBaXXEHUS1 K 3aKOHY M MNpaBoMnopsiaKy, YenoBeKy Tpyda W cTapllemMy MOKOSNEHUIO, B3aUMHOIMO
yBaXeHUs,, OEepexHOro  OTHOWEHUS K  KynNbTypHOMY  Hacrneguio 1M Tpaguumsam
MHOroHauunoHaneHoro Hapoga Poccuiickon ®epepauunu, Nnpupoae U oKpyKatoLlen cpeae.

JInyHOCTHbIE pesynbTaTbl OCBOEHMS y4ebHOoro npegmeTta «brnonorns» AomKHbI oTpaxaTtb
rOTOBHOCTb M CMOCOBHOCTL OBy4valoLNXCa PyKOBOACTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN
nosuumen NMMYHOCTU, CUCTEMOWN LLIEHHOCTHbLIX OPUEHTAUUN, NO3UTUBHBIX BHYTPEHHUX YOeXaeHWN,
COOTBETCTBYHOLMX TPagULMOHHBIM  LIEHHOCTSIM  POCCUMMACKOro obuiectBa, pacluMpeHune
YXM3HEHHOro OnbiTa M OMnbiTa AEATENbHOCTM B NPOLIECCe peanu3aumm OCHOBHLIX HanpaBneHumn
BOCNUTaTENbHON OEATENBHOCTN, B TOM YMUCNE B YacTu:

1) rpaxxgaHCKOro BOoCnuTaHus:

C(OOPMUPOBAHHOCTb  FPaXXA4aHCKOM MNOo3nuuK  obyyalollerocss Kak aKTUBHOIO U
OTBETCTBEHHOIO YSieHa POCCUNCKOro obLlecTBa;

OCO3HaHME CBOMX KOHCTUTYLUMOHHbIX MNpaB W 00A3aHHOCTEN, YBaXEHME 3akoHa W
npaBonopsaKa;

rOTOBHOCTb K COBMECTHOM TBOPYECKOWN AEATENBbHOCTM NPU Cco34aHnn y4ebHbIX NPOEKTOB,
peweHnn y4ebHbIX 1 No3HaBaTesbHbIX 3a4aY, BbINOAHEHNUN BMONOMMYECKUX AKCMEPUMEHTOB;

CnocoBHOCTL onpeaensATb COOCTBEHHYHO MNO3ULMKO MO  OTHOLLUEHUO K  SIBNEHUAM
COBPEMEHHOM XN3HN N OOBbACHATL €€;

YyMEHME yuyuTbiBaTb B  CBOMX OENCTBUAX  HEOOXOOMMOCTb  KOHCTPYKTUBHOIO
B3aMMOAENCTBUS JIIOAEN C pasHbIMU YOexaeHUsIMU, KySbTYPHbIMW LLEHHOCTAMU U coLMarnbHbIM
NONOXeHneM,;

FOTOBHOCTb K COTPYyOQHMYECTBY B Mpouecce COBMECTHOIO BbIMOMHEHUS Y4ebHbIX,
no3HaBaTeNlbHbIX W WCCNeaoBaTeNbCKMX 3a4ad, YBaXUTENbHOMO OTHOLWIEHUS K MHEHMIO
OMNMNOHEHTOB NpU 0BCYXOAEHUM CMOPHbLIX BONPOCOB BMONOrMYeCcKoro cogepxaHuns;

rOTOBHOCTb K N'YMaHUTapHOM N BOFIOHTEPCKOW AeATENbHOCTY;

2) NnaTpUOTUYECKOro BOCNUTaHUSA:

CPOPMUPOBAHHOCTb POCCUMCKON rpaKaAaHCKON OEHTUYHOCTN, NAaTPUOTU3MA, YBAXKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTM nepen PoanHOW, ropgoctv 3a CBOM Kpan, CBOMO
PoanHy, cBoM A3bIK U KyNbTypy, NPOLUSIOE N HAacTosiLee MHOroHaLMoHaneHoOro Hapoga Poccuu;

LEHHOCTHOE OTHOLWEHWe K MPUMPOAHOMY Hacneguvio W namMsTHAKaM npupoabl,
OOCTUXEeHUAM Poccun B Hayke, UCKyCCTBe, CropTe, TEXHOMOMMSAX, Tpyae;

CMOCOBHOCTb OLEeHMBaTb BKMa4 POCCUNCKUX YYEHbIX B CTAHOBMIEHME W pasBuUTUE
Bmonoruun, NOHMMaHUsA 3Ha4YeHns BMONOrMn B NO3HAHMM 3aKOHOB MPUPOAbI, B XXM3HW YENOoBEKa U
COBPEMEHHOro obLLecTBa;

naenHas yoexxageHHOCTb, FOTOBHOCTL K CIy>KeHUIo 1 3awmTte OTeyecTtBa, OTBETCTBEHHOCTb
3a ero cyawby;

3) AyXOBHO-HPaBCTBEHHOro BOCNUTaHUA:

OCO3HaHWe OyXOBHbIX LIeHHOCTEN POCCUMNCKOro Hapoaa;

cthopMnpPOBaAHHOCTb HPABCTBEHHOIO CO3HAHMUSA, 3TUHECKOro NOBEAEHNS;

CMOCOBHOCTb OLEHMBATL CUTYaLMIO N MPUHUMATb OCO3HAHHbIE PELLEHUS, OPUEHTUPYSACH
Ha MoOpanbHO-HPaBCTBEHHbLIE HOPMbI N LLEHHOCTU;

OCO3HaHWe NMYHOro BKaga B NOCTPOEHME ycTonymBoro dyayuiero;



OTBETCTBEHHOE OTHOLIEHME K CBOMM POAWTENSIM, CO34aHWI0 CeMbW Ha OCHOBE
OCO3HaHHOMO MPUHATUSA LIEHHOCTEN CEMENHOWN XXMU3HM B COOTBETCTBUM C TpaauUMaMU HAapoOoB
Poccuu;

4) 3cTeTU4YeCKOro BOCNUTaHUSA:

9CTEeTUYECKOE OTHOLLUEHME K MUPY, BKIOYas 3CTETUKY OblTa, HAy4YHOro U TEXHUYECKOro
TBOpPYECTBa, CnopTa, Tpyaa, O6LLEeCTBEHHbIX OTHOLUEHWI;

NOHMMaHNEe 3MOLIMOHANBbHOIO BO3AENCTBUS XXMBOW NPUPOAbI N €€ LLEHHOCTY;

FOTOBHOCTb K CaMOBbLIPAXEHWIO B pasHbiX BUOAX WCKYCCTBa, CTPEMSIeHne MNpOosBSTb
KayecTBa TBOPYECKON NINYHOCTY;

5) dwusnyeckoro BocnuUTaHus, HOPMUPOBAHUA KyNbTypbl 300POBbA W
3MoLMOHanbLHOro 6narononyyms:

NOHUMaHME 1 peanusaunsa 3gopoBoro n 6esonacHoro obpasa XnsHu (34opoBoe NUTaHKE,
cobnogeHne rmrmeHNYecknx npasun U HOpM, cOanNaHCUPOBAHHbBIN PEXMM 3aHATUA U OTAbIXa,
perynspHaa usmyeckas akTMBHOCTb), OepexHOro, OTBETCTBEHHOrO W KOMMETEHTHOro
OTHOLLIEHMS K COBCTBEHHOMY (PM3NYECKOMY M MCUXNYECKOMY 3[00POBbIO;

NMOHMMaHWEe UEHHOCTU npaBui WHAMBMAOYANbHOIO W KOMMEKTUBHOro 6Ges3onacHoro
NoBeAEHUs B CUTYaUMsIX, YrpoXatoLmMX 300POBbIO U XXN3HW Noaen;

OCO3HaHMe NOCNeaCTBUMIA N HENPUATUSA BpedHbIX NpuBbldek (ynoTpebneHusa ankorons,
HapPKOTMKOB, KypeHUs);

6) TpyAoBOro BOCNUTaHUsA:

rOTOBHOCTb K TpyAy, OCO3HaHME LIeHHOCTM MacTepcTBa, Tpyaontobue;

FOTOBHOCTb K aKTUBHOWN AEATENbHOCTM TEXHONOMMYECKOM M CoLMarnbHOW HanpaBneHHOCTH,
CMOCOBHOCTb  MHUUMWMPOBATb, NMaHMpoOBaTb W CaMOCTOATENbHO  BLINOMHATL  TaKyto
AEATENbHOCTb;

WMHTEpEC K pasnuyHbiM cdepam npodeccrmoHanbHON AeaTeNbHOCTU, YMEHME COBEpLLATb
OCO3HaHHbIN BbIOOp ByayLlen npodeccumn n peann3osbiBaTb COOCTBEHHbIE XXU3HEHHbIE NNaHbI;

FOTOBHOCTb M CNOCOBHOCTbL K 06pa3oBaHMi0 U camoobpa3oBaHMO Ha MPOTSKEHUM BCEW
XNU3HW;

7) 3KONOrn4ecKkoro BOCNUTaHuUsA:

9KOMOrMyeckun LienecoobpasHoe OTHOLIEHWNE K MPUPOAE KaK UCTOYHUKY XU3HU Ha 3emne,
OCHOBE €€ CyLLIeCTBOBaHUS;

MOBbILEHNE YPOBHA 39KONOrMYECKON KynbTypbl: NpuobpeTeHne onbiTa MnaHUpOBaHUA
MOCTYNKOB M OLIEHKN UX BO3MOXHbIX NOCNEACTBUIN ON1A OKpY>KatoLen cpeabl;

0CO3HaHue rnobanbHOro xapakrepa 3KoNorm4yeckmx Nnpobnem n nyTen nx peLleHns:;

CNocoBHOCTb NCNONb30BaTb NpuobpeTaemble NPU N3y4eHUn BMONOrnmn 3HaHNA U yMeHMUs
npu pelieHnn npobnem, CBA3aHHbIX C pauuoHanbHbIM NPUPOAONONbL30BaHMEM (cobrniogeHve
npaBun NoBegeHUs B Npupoae, HamnpaBfeHHbIX Ha COXpPaHeHMe paBHOBECUSI B 3KOCMCTEMaAX,
OXpaHy BUOOB, 9KOCUCTEM, Bruocdepsbl);

aKTUBHOE HenpuaTue OeNCTBUN, NPUHOCALLUMX BpPed OKpyXKalollen npupogHon cpeae,
YMEHMe NporHo3nmpoBaTb HebnaronpusaTHbIE 3KONOrMYecKkne nocneacTsus npeanpuHUMaeMbix
OEeNCTBUU N NpeaoTBpaLlaTh UX;

HanuuMe pasBUTOrO 3KOSIOMMYECKOro MbILWSIEHUS, 3KOMOrMYEeCKOn KynbTypbl, OMbiTa
AEATENbHOCTM  3KONOMMYECKOW  HanpaBfeHHOCTM, YMEHUsi PYKOBOACTBOBATbCA UMM B
no3HaBaTeNbHOW, KOMMYHMKATUBHOW W COLManbHOM MNpPakTUKe, TFOTOBHOCTU K Yy4yacTui B
NPaKTUYECKON OeATENbHOCTU 3KONOMMYECKON HanpaBneHHOCT!;

8) LeHHOCTU Hay4yHOro No3HaHuA:

CPOPMUPOBAHHOCTb  MMUPOBO33PEHNS, COOTBETCTBYIOLLEr0 COBPEMEHHOMY  YPOBHIO
pasBuUTUS Haykm U OOLWECTBEHHOW MNPaKTUKM, OCHOBAHHOrO Ha Auanore KynbTyp,
CcnocobCTBYOLWErO OCO3HAHMIO CBOErO MecTa B MOMUKYNbTYPHOM MUPE;

COBEPLUEHCTBOBAHNE  A3bIKOBOWM W 4MTaATENbCKOM  KynbTypbl  Kak  cpeacTtea
B3aMMOOENCTBUA Mexay NogbMU U NO3HAHUSA MUPa;



NOHMMaHWe cneundgukm B1MonorMM Kak Hayku, OCO3HaHus €€ ponn B hOpMUPOBaHUU
paunoHanbHOro Hay4YHOro MbILLIEHMS, CO34aHNN LEerIoCTHOro npeacTtaBneHns 06 okpyxarLlem
MUpE KaKk O efuMHCTBE nNpupoabl, 4enoBeka M obwectBa, B MO3HAHUM MPUPOLHbIX
3aKOHOMEPHOCTEN U peLleHMn NPobrem coxpaHeHns NPUPOOHOrO paBHOBECUS;

y6eXXaEHHOCTb B 3HAYMMOCTM BMOnorMm gnsi COBpEMEHHON UmBUnu3auun: obecneveHms
HOBOrO YPOBHS Pa3BUTUS MeOULMHbI, CO3[aHue NepcrnekTUMBHbIX BMOTEXHONOrMn, CNOCOBHbLIX
pelaTtb pecypcHble Npobrnembl pa3BuUTUS YenoBeYecTBa, Noncka nyTen Bbixoga m3 rnobanbHbIX
aKonornyecknx npobnem n obecneveHns nepexoaa K yCTOMYMBOMY PasBUTUIO, pauMOHarbHOMY
NCNONb30BaHMIO NPUPOLHbIX PECYPCOB N (POPMMPOBAHUIO HOBbIX CTAH4APTOB XU3HW;

3aMHTEepPEeCOBAHHOCTb B MOMy4YeHMM BMONOrMYeckux 3HaHU B LensX NoBblLEeHNS obLen
KynbTypbl, €CTECTBEHHO-HAay4YHOM [PaMOTHOCTW, KaK COCTaBHOM 4acTh (YHKUMOHANbHON
rPamMoTHOCTU OByyvaloLMXCcs, OPMUPYEMON Npu n3yveHmum uonoruu;

NMOHMMaHWE CYLIHOCTU METOLOB MO3HaHMS, WUCMOMb3yEMbIX B €CTECTBEHHbLIX Haykax,
CNoCOBHOCTN MCNONb30BaTb MOSflyYaeMble 3HAHWSA AN aHanuM3a U OBBbACHEHWA SBNEHWUN
OKpY>KaloLero mMmpa u npoucxogsimx B HEM M3MEHEHUW, yMeHue fenaTb OBOCHOBaHHbIE
3aKMIOYEHNS Ha OCHOBE HayYHbIX (PAaKTOB U UMEKLWMUXCA AaHHbIX C Ueribio  NoyyYyeHus
AOCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTb CaMOCTOATENBHO MCMNONb30BaTb Ouonornyeckme 3HaHWs AONd pelueHus
npobnem B peasnbHbIX XXM3HEHHbIX CUTYyaLNSX;

OCO3HaHMe LIEHHOCTU Hay4YHOW OeATeNbHOCTWU, TOTOBHOCTb OCYLLECTBIIATb NMPOEKTHYIO U
nccnenoBaTenbCKyo AeATENbHOCTb MHAMBUAYABHO U B Fpynne;

FrOTOBHOCTb WM CMOCOOHOCTb K HeMnpepbiBHOMY 00Opa3oBaHMO M camMoobpa3soBaHuio, K
aKTMBHOMY TMOMYYEHUIO HOBbLIX 3HAHWA MO ©OMonorMM B COOTBETCTBUM C  KUIHEHHbLIMU
noTpebHOCTAMM.

METAMNPEOMETHbIE PE3YJIbTATbDI

MeTanpegmeTHble pe3yrnbTaTbl OCBOEHUs1 y4ebHoro npegmeta «buonornsi» BKIOYAKOT:
3HauMmble AN OPMUPOBaAHMST  MUPOBO33PEHMST  OBydaloWMxcs  MexaucumnnmHapHbie
(MexnpegMeTHble) 00LeHayYHbIe NMOHSATUSA, OTpaXatoLLMe LEeNOCTHOCTbL HAayYHOW KapTHbI M1pa
n cneumduKky MeTOAO0B NO3HAHNSA, NCNONb3YEMbIX B €CTECTBEHHbIX HayKaX (BELLECTBO, 3HEPrus,
SIBNEHMEe, MPOLIECC, CUCTEMA, HayuHbIA pakT, MPUHUMM, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, uccnegoBaHue, HabnwoageHne, M3MepeHne, SKCNEePUMEHT U OpYrux), YHMBepcanbHble
yyebHble OencTBus (No3HaBaTesbHble, KOMMYHUKATUBHbIE, perynsaTuBHble), obecneymBatoLmne
dopmmpoBaHne yHKLNOHANBbHOW FPaMOTHOCTU M COLManbHON KOMNeTeHUuun oby4aroLmxcs,
CNoCcoBHOCTb obyyvatomxca MCNonb30BaThb OCBOEHHbIE MEXANCUUNITMHAPHbIE,
MUPOBO33pEHYECKME 3HAHUA W YyHMBepcarbHble Yy4ebHble OeNCTBUS B MNO3HABaTENbHON U
counarbHOM NnpakTuke.

MeTanpeameTHble pe3yrbTaTbl OCBOEHUS Mporpammbl cpegHero obuiero obpasoBaHus
OOJIMKHbI OTpaxaThb:

OBnapeHue yHuBepcasnbHbIMU Y4€OHbIMU NO3HaBaTeNIbHbIMU A4ENCTBUSAMMU:

1) 6a3oBble norn4yeckne AeNCcTBUA:

CaMOCTOATENBHO POPMYNMPOBaTb M akTyanuaupoBaTb npobnemy, paccmaTtpuBatb eé
BCECTOPOHHE;

MCMNOMNb30BaTb MPU OCBOEHWMM 3HAHWWA NPUEMBbI FIOrMYECKOro MbILWNEHNa (aHanusa,
CVHTE3a, CpaBHeHus, knaccudukaumm, o606LWeHns), packpbiBaTb CMbICN BGMONOrMYECcKmx
NOHATUNM (BbIAENATb UX XapaKTepHble NPU3Hakun, ycTaHaBnMBaTb CBSA3U C APYIMMU NOHATUAMN);

onpefensaTb Lenn OeATenbHOCTW, 3aJaBas napamMeTpbl U KpUTEPUUM UX AOCTUXKEHUS,
COOTHOCUTb pe3ynbTaTbl 4EATENBHOCTU C NOCTABMNEHHBIMU LIENSIMU;

ncnonb3oBaTb GUonorMdyeckne MNOHATMA ANA O6bsCHeHUst (PaKTOB U ABMEHUIA XKUBOW

npupoabl;



CTPOUTb JIOrMYEecKMe paccyxgeHus (MHOYKTUBHbIe, OeOYyKTUBHbIEe, MO aHarnorum),
BbISIBMSATb 3aKOHOMEPHOCTU U NPOTUBOPEUNSA B pacCMaTpUBaEMbIX SABEHUSAX, (POPMYyNnMpoBaTb
BbIBOAbI U 3aKNIOYEHUS;

NPUMEHSITb CXEMHO-MOAENbHbIE CPeACcTBa ANs NPeACTaBMeHNsS CYLLECTBEHHbIX CBA3EN U
OTHOLLUEHMI B M3y4aeMblx Buonornyeckmx obbekTax, a Takke NPOTUBOPEYMIN pPa3HOro poAa,
BbISIBMIEHHbIX B Pa3SIMYHbIX MHPOPMALMOHHbBIX UCTOYHUKAX;

paspabatbiBaTb NfiaH pelweHns npobnembl C Y4ETOM aHanuM3a UMEKLWMXCA
MaTtepuarnbHbIX U HeMaTepuanbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B AEATESIbHOCTb, OLEHMBATb COOTBETCTBME pe3yribTaToB Lensam,
OLleHMBATb PUCKMN NOCNEACTBUN AEATENbHOCTMU;

KOOPAWHMPOBATb M BbINOMHATL pPaboTy B YCMNOBMAX peanbHOro, BUPTYanbHOMO W
KOMOMHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILLMIEHNE MPU PELLEHNN XXN3HEHHbIX Npobnem.

2) 6a3oBble uccnepgoBaTtenbCKkue AeMCTBUA:

BNnageTb HaBblkaMn y4ebHO-MUccnegoBaTenbCKOM U MPOEKTHOM OeATeNbHOCTU, HaBblKamu
paspelleHuns npobrnem, cnocoOGHOCTLIO N TOTOBHOCTBID K CAMOCTOATENbHOMY MOUCKY METOO0B
peLleHnsa NpakTUYeCcknx 3agad, NpUMEHEHU0 pasfnyHbIX METOA0B NO3HAHUS,

MCNOMb30BaTb pPasfnuyHble BUAbl OEATENbHOCTU NO MOSTYYEHUKO HOBOrO 3HaHWs, €ro
WHTepnpeTaumn, npeobpasoBaH0 U MPUMEHEHUIO B YYEBHbLIX CUTyauusax, B TOM 4ucrie npu
co3aaHumM y4ebHbIX U coumnanbHbIX MPOEKTOB;

opMMpOBaTb Hay4HbIN TUN MbILUNEHUS, BNageTb Hay4YHOW TEPMUHOMNOTNEN, KNHOYEBbIMU
NOHATUSMU N METOJAMM;

CTaBuTb U (bopmynupoBaTb COBCTBEHHbIE 3aayM B obpasoBaTesibHON OesATeNnbHOCTU U
XN3HEHHbIX CUTyauusXx;

BbISIBMSATb NMPUYUHHO-CNEACTBEHHbIE CBSA3WM W aKTyanuampoBaTb 3agady, BblaBuUratb
rmnoTedy €€ pelleHusi, HaxoauTb apryMeHTbl AONs [OKa3aTenbCTBa CBOUX YTBEPXOAEHWN,
3agaBaTtb NapamMeTpbl U KPUTEPUN PELLEHUS;

aHanuanpoBaTb MOSMyYEHHbIE B XO4E€ pELUeHUs 3agaynm pesynbTaTtbl, KPUTUYECKM
OLEeHMBATb UX JOCTOBEPHOCTb, NPOrHO3MPOBaTb N3MEHEHNE B HOBbLIX YCNOBUSIX;

AaBaTb OLEHKY HOBbIM CUTyauMsaM, OLEHNBATb NPUOBPETEHHDLIN ONbIT;

OCYLLEeCTBNATb LieneHanpaBeHHbI MOMUCK nepeHoca cpeacTB M cnocoboB OencTBUSA B
npodeccnoHanbHyo cpeay;

yMETb MEepPeHOCUTb 3HaHWA B MO3HaBaTelNbHYKD W MpakTuyeckyt  obnactm
XU3HEeOesaTenbHOCTY;

YMETb UHTErpMpoBaTh 3HAHUS U3 pa3HbiX NpeaMeTHbIX obnacTewn;

BblABMraTb HOBblE MAEW, npeanaratb OpPUrMHanbHble MOAXOAbl U PEeLUeHUs, CTaBUTb
npobnemsbl U 3agayun, AoNyCKaoLme anbTepHaTUBHbIE peLleHUs.

3) paboTa ¢ nucpopmaumen:

OPUEHTUPOBATLCA B Pa3fIUYHbIX UCTOYHMKAX UHdopMauun (Tekcte ydyebHoro nocobus,
Hay4YHO-MONYNSIPHOW NuTepaTtype, BUONorMyecknx crioBapsax U CrnpaBOYHUKAX, KOMMbIOTEPHbIX
0asax paHHbiX, B VIHTepHeTe), aHanm3anpoBaTb WH(OPMaUMIO pasfnyHbIX BMOOB U GopMm
npeacTaBneHns, KPUTUYECKN OLLEHNBATb €€ JOCTOBEPHOCTb U HEMNPOTMBOPEYNBOCTD;

dopmynmpoBaTb 3anpocbl U MPUMEHATb pasfnuYHble MeToabl MpU MOouUcKe M oTbope
BGuonormnyeckon nHpopmaunmn, HeobxoaMMon ansa BeiNONHEHNSA y4ebHbIX 3aaay;

npuobpeTtatb OMNbIT UCMNONb30BaHUSA WMH(OPMAaLMOHHO-KOMMYHUKATUBHBIX TEXHOJSOIMMHN,
COBEpPLLEHCTBOBATbL KyNbTypYy akTUBHOIO UCMOJSIb30BaHUSA Pa3fnyHbIX MOUCKOBbLIX CUCTEM;

CaMOCTOATENbHO BblGMpaTb ONTUManbHytO OpPMYy npeacTaBneHnss Guonornyeckomn
MHpopmauum (cxembl, rpadmkn, gnarpaMmmbl, TabnNuubl, pPUCYHKU K gpyroe);

MCMonb30BaTb Hay4yHbIM SA3blK B KayecTBe cpencrBa npu pabote ¢ Bmonormyeckom
MHdoOpMaUmnen: NPUMEHATb XUMUYECKME, PU3MYeckne n MateMaTuyeckme 3Hakm U CUMBOSbI,



dopmynbl, abbpeBuatypy, HOMeHKNaTypy, WCNoNb3oBaTb W MNpeobpas3oBbiBaTb 3HAKOBO-
CUMBOJSIMYECKMNE CPEeACTBa HarnsgHOCTH;

BNageTb HaBblkaMy pacrno3HaBaHMs M 3alnTbl  MHOpMauun, WHAPOPMALMOHHOMN
©e30nMacHOCTU NUYHOCTW.

OBnapeHue yHuBepcasnbHbIMU KOMMYHUKaTUBHbIMU AeCTBUAMM:

1) oGweHwme:

OCYLLECTBNATb KOMMYHMKaLUUKN BO BCEX cdiepax XU3HW, aKkTUBHO y4acTBOBaTb B Auarore
UM OUCcKyccum no cywectBy obcyxaaemon Tembl (yMEHME 3adaBaTb BOMPOCHI, BbiCKa3biBaTb
CYXXOEHUS OTHOCUTENbHO BLINOMIHEHNA NpeanaraemMon 3agadn, yduTbiBaTb WHTEPEChbl U
COrnacoBaHHOCTb MNO3ULMIN APYrMX yHaCTHMKOB Auanora unm UcKyccumn);

pacrno3HaBaTb HeBepbanbHble cpeacTBa OOLWEHUs, NMOHMMaTb 3HAYeHWe coumarbHbIX
3HaKOB, NPEeANOCHINIOK BO3HUKHOBEHUS KOHQITUKTHBLIX CUTYaUnUin, yMEeTb CMArdaTb KOHQMUKTbI U
BECTWN NEpPEroBopsl;

BNageTb pasnuyHbiMK cnocobamm obLieHns 1 B3anMoAeNCTBUS, NOHMMATb HaMepeHus
ApYrx nogen, NposiBnATb yBaXUTENbHOE OTHOLIEHME K cobeceqHUKy U B KOPPEKTHOW chopme
dopMynmMpoBaTb CBON BO3PaXKEHUS;

pa3BEPHYTO W JIOMMYHO M3nNaratb CBOK TOYKY 3PEHMSI C UCNOSIb30BaHMEM A3bIKOBbIX
CcpencTB.

2) coBMeCTHasi AeATeSNIbHOCTb:

NOHUMATb M UCNOSb30BaTb MPENMYLLECTBA KOMAaHAHON U MHAMBUAOYaNbHOW paboThbl Npu
pelueHmm bruonormyeckon npobnembl, 060CHOBbIBaTb HEOHXOAMMOCTb NPUMEHEHMUSA TPYNMOBbLIX
dopM B3aMMOAENCTBUSA NPU peLLeHnn y4ebHon 3agayu;

BblbupaTb TEeMaTUKy U MeTOObl COBMECTHbIX OEWACTBUA C YYETOM OOLLUMX MHTEPECOB U
BO3MOXHOCTEWN KaXk[A0ro YneHa KonnekTuBea;

NPUHUMATb LENM COBMECTHOM AeATeNbHOCTW, OPraHM3oBbIBaTb W KOOPAWHUPOBATb
OEeNCTBUS MO €€ LOCTMXKEHMUID: COCTaBnATb MNNnaH AeuCTBUK, pacrnpenenaTb pofin C y4ETOoM
MHEHUI y4aCTHUKOB, 00CyxaaTb pe3ynbTaTbl COBMECTHOW paboThl;

OLEeHMBATb Ka4eCTBO CBOErO BKIada M Kagoro y4acTHUKa KoMaHabl B 00Wmi pesynbtat
no paspaboTaHHbIM KPpUTEPUSIM;

npegnaratb HOBbl€ MPOEKTbI, OLEHMBATb MAEU C MO3MLMN HOBWU3HbI, OPUIMHANIBbHOCTMU,
NPaKkTU4YeCKON 3HAYNMOCTH;

OCYLLECTBNATb MO3UTUBHOE CTpaTErnyeckoe MOBEAEHME B Pa3fMYHbIX CUTyauusix,
NPosiBNATbL TBOPYECTBO N BOOOpakeHne, ObiTb MHULNATUBHbBIM.

OBnageHue yHMBepcanbHbIMU PerynsaTMBHbIMU 4EUCTBUAMMU:

1) camoopraHusauus:

ncnonb3oBaTtb Ouonormyeckme 3HaHWA O BbISIBIIEHUSA NpoGnemMm M UX pelleHust B
XM3HEHHbIX U Y4EOHbIX CUTYaLUSX;

BblOMpaTb Ha OCHOBE BMONOrMYECKMX 3HAHUI LIENEBbLIE U CMbICIIOBbIE YCTAHOBKM B CBOUX
AENCTBUSX M NOCTYMNKax Mo OTHOLLUEHUIO K >XMBOW NpUpoAe, CBOEMY 340POBbI M 300POBbLHO
OKpY>KatoLuX;

CaMOCTOSATENBHO OCYLLECTBNATL NO3HABaTESbHYIO AEATENbHOCTb, BbISABMATL NPpobnemel,
cTaBuTb M opmMynupoBaTb COOCTBEHHble 3agayM B obpasoBaTeNibHOM AEATENbHOCTM U
XN3HEHHbIX CUTyaLUSX;

CaMOCTOATENBbHO COCTaBMATb NSaH peweHnsa NnpobremMbl C yY4ETOM MMEIOLLMXCSA PECYPCOB,
COBCTBEHHbIX BO3MOXXHOCTEN N NPeAnoYTEHUM;

AaBaTb OLEHKY HOBbIM CUTyaLUsAM;

pacLmpsaTb paMkm y4ebHOro npeameTa Ha OCHOBE JIMYHbIX NPEeANOYTEHUN;

AenaTb OCO3HaHHbIV BbIGOp, apryMeHTMpoBaTh ero, 6paTte OTBETCTBEHHOCTb 3a PEeLUEHWE;

OLIeHMBaTb NPNOBPETEHHBLIN ONbIT;

crnocobcTBOBaTHL (POPMMPOBAHUIO U MPOSIBIIEHUIO LUMPOKON 3pyANLMKN B pasHbiX 06nacTax
3HaHWN, NOCTOSIHHO MOBbILWATL CBOW 06pa3oBaTenbHbIN U KYNbTYPHbIN YPOBEHb.



2) CaMOKOHTpPOJb:

AaBaTb OLEHKY HOBbIM CUTyauWsiM, BHOCUTb KOPPEKTUBbLI B AEATENbHOCTb, OLEHMBATb
COOTBETCTBME Pe3yNbTaToB LENsMm;

BNageTb HaBblkaMu MO3HaBaTeNbHOW pediekcM KaK OCO3HaHWS COBEpLUAEeMbIX
AENCTBUA U MbICIUTENBbHbIX NPOLIECCOB, UX PE3yNbTaTOB M OCHOBAHWUN, UCMONb30BaTb NPUEMBI
pednekcun onsa oLUeHKN cutyaumm, Bbidbopa BEPHOMO peLleHus;

yMeTb OLeHMBaTb PUCKM U CBOEBPEMEHHO NMPUHMMATL PELUEHNS MO UX CHUXKEHWIO;

NPMHUMATb MOTUBbI M apryMEHTbI APYrX NPy aHanuae pesynbTaToB AeATENbHOCTY;

3) npuHATHe cebs n apyrux:

npMHUMaTh cebsl, NMoOHMMas CBOWM HELOCTAaTKM U JOCTOUHCTBA;

NPpYHMMaTb MOTUBbI U apryMeHTbl APYrMX Npu aHanuse pesynbTaToB AEATENbHOCTY;

np13HaBaTb CBOE MpaBo M NpaBOo APYIMX Ha OLLNOKY;

pasBMBaTb CNOCOBHOCTb MOHMMAaTb MUP C NO3MLMK APYroro YenoBeka.

NMPEAMETHbIE PE3YJIbTATDI

lMpeoMeTHble pesynbTaTbl ocBoeHus nporpammbl COO no 6uonorun Ha 6a3oBOM YpOBHE
BKMOYaKT crneumdudeckne ans ydebHoro npeameta «buonornsy HaydHble 3HAHUS, YMEHUS U
cnocobbl OENCTBUA NO OCBOEHWUID, MHTepnpeTaumm u npeobpas3oBaHWUO 3HaAHWWA, BUAbI
AEeATENbHOCTM MO MNOMYYEHUIO HOBOFO 3HAHUSA U MPUMEHEHUIO 3HAHWUI B PasfMYHbIX YY4EOHbIX
cUTyaumsx, a Takke B pearibHbIX XXM3HEHHbIX CUTYaUuUsiX, CBSA3aHHbIX ¢ buonornen. B nporpamme
npeaMeTHble peaynbTaTthl NpeacTaBneHbl N0 rogam obyyeHus.

MpeameTHble pes3ynbTaTbl OCBOEHMst yyebHoro npeamerta «buonornsa» e 10 knacce
AOJDKHbI OTpaXaTb:

COPMMPOBAHHOCTb 3HAHWA O MECTe WU ponuM BGMOonorMM B CUCTEME HaY4YHOro 3HaHUSA
€CTECTBEHHbIX HayK, B JOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAY4YHOW KapTUHbI MUpa U
Hay4YHOro MMPOBO33PEHMSI, O BKIAL4E POCCUMUCKMUX U 3apyDeXxHbIX YY4EHbIX-OMONOroB B passutne
Bronoruun, QyHKUMOHANbHON rPaMOTHOCTM YENOBEKA ANS PELLUEHMNS XXU3HEHHbIX 3a4avy;

YMEHMe packpbiBaTb codep)kaHne GMonornyecknx TEPMMHOB M NMOHATUIA: XKMU3Hb, KNEeTKa,
opraHmsaMm, MeTabonmam (0OMeH BewecTB W MNpeBpaleHMe 3SHeprum), romeocrtas
(camoperynsums), YypoBHEBasi OpraHu3aumsa XMBbIX CUCTEM, CaMOBOCMNpPOU3BeLEeHME
(penpoaykums), HacneacTBEHHOCTb, UBMEHUYNBOCTb, POCT U Pa3BUTUE;

yMeHne uanaratb Ouonornyeckme Teopuu (KNeToYHasd, XPOMOCOMHasi, MyTalMOHHas,
UeHTpanbHass gorma monekynsipHon 6wonorun), 3akoHbl (. MeHgens, T. Moprana, H. W.
BaBnnoBa) 1 yyeHus (0 LeHTpax MHOroodpasms n NPOMUCXOXAEHMSA KyNbTYpHbIX pacteHun H. .
BaBunoBa), onpeaenate rpaHuubl X NPUMEHUMOCTU K XXUBbIM CUCTEMAM;

yMeHne BnageTb MeTogamu Hay4yHoOro nosHaHus B Guonorun: HabnogeHne n onucaHue
XWUBbIX CMUCTEM, TMPOLIECCOB M SBIEHWWA, OpraHusauusi u npoBegeHne Omonorny4eckoro
9KCMNEpPUMEHTA, BbIABWKEHNE TUNOTE3bl, BbISBNIEHNE 3aBMCMMOCTU MexXay uccnegyembiMn
BENUYNHAMN, OOBACHEHME MOMYYEHHbIX PEe3ynbTaToB, MCMNOJIb30BAHHbLIX HAY4YHbIX MOHATUN,
TEOpUIN N 3aKOHOB, YMEHME AenaTb BbiBOAbl HA OCHOBAHUWN NOMNyYEHHbIX Pe3ynbTaTos,;

YMEHME BbIAENATb CYLIECTBEHHbIE MPU3HAKM BUPYCOB, KNETOK NMPOKaApUOT M 3yKapwoT,
OLHOKIETOYHbIX N MHOTOKITETOYHbIX OPraHn3mMoB, 0COOEHHOCTM NpoLieccoB: 0OMeHa BELLECTB 1
npeBpaLleHnsa 3Heprun B KrneTke, POTOCUMHTE3a, NNacTUYECKOro U 3HepreTnyeckoro obmeHa,
XEeMOCUHTEe3a, M1UTO3a, Meno3sa, OnnoA0TBOPEHUS, PAa3MHOXEHUS, MHONBUAYANbHOIO pa3BUTUS
opraHu3ma (OHTOreHes);

yMEHME NPUMEHATb MOMyYEHHbIE 3HAHNA AN 06bACHEHNA BMONOrMYeckMx NPoLLECCOB U
SBMEHUN, OANS NPUHATUSA NPaKTUYECKUX PELLEHUI B NOBCEAHEBHOM XXU3HU C Lienblo obecneyeHuns
©e3onacHOCTM CBOEro 340pOBbS M 340POBbS  OKpyXakwux nogen, cobniogeHnss HopMm
rPamMOTHOrO MOBEAEHVS B OKpyXatollen npupoaHon cpede, MOHMMaHWe HeobXxoaMMoCTU



NCNONb30BaHMA OOCTUXKEHUA COBPEMEHHOW Buonormm n GuoTexHonormi ansa pauynoHanbHOro
nNpUpoaononb30BaHNUS;

YMEHWE pellaTb 3fieMeHTapHble TeHeTMYecKMe 3afadM Ha MOHO- W aurmbpugHoe
CKpeluuBaHue, cuenfieHHoe HacnegoBaHne, CoOCTaBATb CXeMbl MOHOTMOPUAHOrO CKpeLMBaHNS
AN npeackasaHns HacnegoBaHWst NPU3HAKOB Y OPraHN3MOoB;

yMeHWe BbINOMHATL NabopaTopHble U npakTndeckme paboTbl, cobnogatb npasuna npu
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060PYAOBAHUEM;

YMEHNE KPUTUYECKM OUEHMBaATb UM UHTepnpeTuMpoBaTb WMHOpmMaumo Buonornyeckoro
COAepXXaHus, BKIOYaIOLWYIO MCEBAOHAYYHblE 3HAHUSA U3 Pa3fMYHbIX UCTOYHWUKOB (CpeacTBa
MacCOBOW MHOPMALMK, HAy4YHO-NOMNYNAPHbIE MaTepuarbl), 3TU4ECKUE acnekTbl COBPEMEHHbIX
nccnegoBaHuii B 6Monorum, MeanumnHe, bUoTexHonornu;

yMeHue co3gaBaTb COOCTBEHHble MUCbMEHHbLIE W YCTHble coobuieHnsa, obobLias
Guonormyeckyro  MHOpMauUMio M3  HECKOSbKMX WCTOYHMKOB, [PaMOTHO WCMNONb30OBaTb
NOHATUNHBIN annapaT Guonoruu.

lMpeoMeTHble pesynbTaTbl OCBOeHUSA yyebHoro npegmeta «buonorna» e 11 knacce
OOJIMKHbI OTpaxarhb:

COPMMPOBAHHOCTb 3HAHW O MEecTe U ponuM BUONorMn B CUCTEME HAYYHOrO 3HAHUSA
€CTEeCTBEHHbIX HayK, B ()OPMMPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHbI Mypa M
Hay4YHOro MMPOBO33PEHMSI, O BKIAL4Ee POCCUNCKNX N 3apyDeXHbIX YY4EHbIX-OMONOroB B passutne
Buonorum, PyHKUNOHaNbLHOM rPaMOTHOCTH YenoBeka A58 peLleHUs XXU3HEHHbIX 3a4au;

YMEHMe pacKpbiBaTb coaepkaHne B1Monormyecknx TEPMMUHOB U MOHATUIA: BUA, NONYNAUmS,
reHopoHA, 9BOMOUMSA, AOBWXKYyLWIME CcUnbl  (pakTopbl) 39BOMOLUUKM, NPUCNOCOBNEHHOCTb
OpraHnamoB, Buaoobpas3oBaHMe, JKOMOrnMvyeckne akTopbl, 9SKOCUCTEMA, NPOAYLEHTHI,
KOHCYMEHTbI, peayLeHTbl, Lenu NnnutaHus, skonormyeckas nupammaa, buoreoueHos, buocdepa;

yMeHne wu3naratb Ouonornyeckne Teopun (3BOMOUMOHHAs Teopus Y. [apBuHa,
CYHTETMYecKasa Teopums 3BOMOLNN), 3aKOHbI M 3aKOHOMEPHOCTU (3apofbiweBoro cxoactaa K. M.
bapa, yepenoBaHuna rnasBHbIX HanpasneHun n nyten aponoumn A. H. CeBepuoBa, yy4yeHUs o
bnocdepe B. /. BepHagckoro), onpeaensaTb rpaHuLbl X MPUMEHUMOCTU K XXMBbIM CUCTEMAM,;

yMeHne BnageTb MeTodamMu Hay4yHoOro nosHaHus B Guonoruun: HabniogeHve u onucaHve
XMBbIX CUCTEM, MpPOLECCOB W SBMEHWA, oOpraHu3auus un nposedeHne Oronormyeckoro
9KCMEPUMEHTA, BbIABWKEHUE TUNOTE3bl, BbISIBNEHWE 3aBMCMMOCTU MeXay wuccnegyembiMn
BeNMYMHaMn, OObSACHEHWE NOMyYeHHbIX pPe3ynbTaToB, WCMOMb30BAHHLIX Hay4YHbIX MOHATUN,
TEOpPUN N 3aKOHOB, YMEHME AenaTb BbIBOAbl HA OCHOBAHUWN NOMyYEHHbIX Pe3ynbTaTos,;

YMEHWe BblAENSATb CYLLLECTBEHHbIE NMPU3HAKN CTPOEHUA Buonornyecknx o6bEKTOB: BUAOB,
nonynsaunn, nNpoayueHTOB, KOHCYMEHTOB, peayLeHToB, OMOreoueHoO30B UM 3KOCUCTEM,
OCOBEHHOCTM  MNPOLECCOB:  HACMeACTBEHHOM  U3MEHYMBOCTW, €eCTEeCTBEHHOro oTbopa,
B1aoobpasoBaHuMs, NpMCnocobIeHHOCTM OPraHM3MoB, OENCTBUS 3KONMOrMYecknx akTopoB Ha
OpraHn3mbl, NepeHoca BEeLEeCTB M NOTOKA HEPIUM B KOCUCTEMAX, AHTPOMOreHHbIX U3MEHEHWI
B 3KOCMCTEMAxX CBOEW MECTHOCTW, KpyroBopoTa BELLECTB M OMOreoXMMU4YecKMX LUKNOB B
bnocdepe;

YMEHMNE MPUMEHSITb MOMyYeHHble 3HaHMS AN 06bACHEHNS BMONOrMYecknx NPOLECCoB U
ABNEHUN, ANA NPUHATUS NPAKTUYECKNX PELLEHNI B MOBCEAHEBHON XU3HM C Lienbto obecneyeHuns
Ge3onacHOCTM CBOEro 340POBbS W 340POBbSA  OKpYXalowmMx nogen, cobnogeHns HopM
rPamMOTHOrO MOBEAEHVS B OKpyXatollen npupoaHon cpede, MOHMMaHWe HeobXxoaMMoCTU
NCNosib30BaHMA OOCTUXKEHNI COBpPEMEHHON BGuonorum ans paunoHanbHOro
NpMpoaonoNb30BaHUS;

yMeHWe pellatb 3remMeHTapHble buonornyeckme 3agadv, CoCTaBrsaTb CXEMbl NepeHoca
BELLECTB M 3HEPIrMM B 9KocucTemax (Lenu nutaHus);

YMeHWe BbINOMHATL NlabopaTopHble U npakTnyeckme paboTbl, cobnogatbe npasuna npu
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060PYAOBaAHUEM;



YMEHNE KPUTUYECKM OLUEHMBATb M UHTEPNpPEeTMpOBaTb WMHGOpmMauMio Gronornyeckoro
coaepXXaHud, BKMNHOYaoLWy MNCEBAOHAYYHble 3HaHUS U3 pPasfnU4YHbIX MCTOYHUKOB (CpencTBa
MaccoBOM MHGOPMauUMK, Hay4yHO-MOMyNspHble MaTepuansl), paccmaTpuBaTtb rnobanbHble
aKosnormyeckme npobrnemsl COBPEMEHHOCTU, (POPMMPOBATL MO OTHOLUEHUIO K HUM COBCTBEHHYHO
No3nLNIO;

yMeHune co3gaBaTb COOCTBEHHble MNUCbMEHHbIE W YCTHble coobuleHnd, oboblias
Guonormyeckyro  MHoOpMauuio M3  HECKOSbKMX WCTOYHMKOB, [PaAMOTHO WCMNONb30OBaTb
NOHATUNHBIN annapaT Guonoruu.



IV. TEMATWUYECKOE NMMNAHMPOBAHUE

10 KITACC
Ne Tema Bcero yacos MporpammHoe OcHoOBHbIe BUAbI AnNeKTPOHHbIe
n/n Bcero | KP | P coaepxaHue OeATeNnbHOCTHU (undbposBbie)
obyyvarwmxcs obGpasoBaTesibHble
pecypchbl
1 Buonorus kak Hayka 2 0.5 | buonormna kak Hayka. Packpbieamb cogepxaHue | bubnuoteka LLOK
CBs3b bmnonorum ¢ TEPMUHOB U MOHATUMN: https://m.edsoo.ru/7f41c292
06LeCTBEHHbIMN, Hay4YHOe MUPOBO33pEHNE,
TEXHUYECKUMU U APYTMMU | HAYYHasa KapTuHa Mupa,
€CTEeCTBEHHbIMU HaykaMu, | HAYYHbIA MeTo, rmnoTesa,
domnocoduren, ITUKON, Teopus, Metoabl
3CTETUKOW 1 NMPaBOM. nccnenoBaHus.
Ponb 6uonoruu B Xapakmepu3ogamb
dopmmpoBaHnm OMonoruio Kak Hayky, eé
COBPEMEHHOWN Hay4YHOW MEeCTO M ponb cpeaun
KapTuHbl Mupa. CucTema | ApYr1X eCTeCTBEHHbIX Hayk.
BMONOrMyYecKnx Hayk. lMepeyucnsms pasgensl
MeToabl NO3HAHUSA XNBOW | ODMONOrMm B COOTBETCTBUE C
npupodpl (HabnogeHe, | o6bekTaMu U3yYeHUs.
3KCNepUMEHT, onucaHne, | Hasbieame BaxHenLwne
n3mepeHue, oTpacnu 6nonorn4yeckmx
Knaccugukauma, 3HaHUW N 3aga4un, cTosALMeE
MO EeNMpoBaHue, nepea 6uonormnen XXI B.
cTatucTnyeckas
obpaboTka JaHHbIX).
2 Kunsble cuctembl n nx 1 1 *Kneble cucrtemol Packpbieamb cogepxaHue | bubnuorteka LLOK

opraHusauusi.
KoHTponbHas
pa6ota Ne1 no teme
«BxogHon
KOHTPOSb»

(brnocuctemsl) kak
npeameT U3yyeHus
ovonornn. OTnnyne
XUBbIX CUCTEM OT
HeopraHn4yeckomn
npupoabi.

CsonctBa brnocuctem un
nx pasHoobpasue.

TEPMUHOB U NOHATUIA:
cucrtema, bruonormnyeckas
cuctema, anemMeHThl
CUCTEMBI, CTPYKTYpa
ounocmnctembl, CBONCTBA
>KMBbIX CUCTEM, OOMEH
BELLIECTB, Pa3MHOXeEHMe,
poCT, pa3BuTHe,

https://m.edsoo0.ru/7f41c292




YpOBHU OpraHnsauum
onocucrem:
MOMEKYIAPHbLIN,
KNEeTOYHbIN, TKAHEBbLIN,
OpraHN3MeHHbIN,
nonynsiLMoOHHO-BMO0BON,
3KOCUCTEMHbBIN
(bmnoreoneHoTUYECKNI),
BGrocdepHbIn.

HacneacTBEHHOCTb,
N3MEH4YMBOCTb,
pasapaXxuMocTb,
39HEepro3aBMCUMOCTb,
YPOBHM OpraHusauunm
Xn3HK (bnocmcrem).
Xapakmepu3sosamb
NPVHUMMbLI OpraHn3aunm
BrocncTeMm: OTKpbITOCTb,
BblCOKas
yNOpsA4OYEHHOCTb,
camoperynauus,
NepapxXn4HOCTb.
lNepeyucnisme
yHMBepCarbHble CBONCTBA
XWBOro: eANHCTBO
XMMUYECKOro COCTaBa,
pasapaxnumMocTb,
ABWXeHne, romeocTas,
pOCT U pa3BuTHE,
HacneacTBEHHOCTb,
N3MEHYMBOCTb, IBOSTHOLMS
(npncnocobneHue k
N3MEHSOLLIMMCS
YCNOBUSM).

[Mpusodumpb Nnpumepsbl
drnocucTtem pasHoOro ypoBHs
OopraHusauumn u cpaBHMBaTb
NPOSIBIIEHNSI CBONCTB
XXMBOTrO Ha pasHbIX
YPOBHSIX.

XnMmnyeckmm cocTas U
CTPOEHUE KNETKN

XUMUNYECKMIA COCTaB
KneTkn. Xumnyeckme
3NEMEHTbI:
MaKpO3NEMEHTHI,

Packpbisamb cogepxaHue
TEPMUNHOB U MOHATUM:
3NeMeHTbI-bMoreHsbl,
MaKpO3NEeMEHTbI, MUKPO3S
MEHTbI; MUHEpParnbHbIE

Bubnmnoteka LIOK
https://m.edso0.ru/7f41c292




MUKpPO3nemMeHTbl. Boga n
MUHepanbHble BELLEeCTBa.
OyHKUMKM BOObI U
MUHEpanbHbIX BELLLECTB B
knetke. NoogepxaHue
ocMmoTumYeckoro 6banaHca.
LnTonorus — Hayka o
kneTtke. Kneto4yHas
Teopus — npumep
B3aMMoOOencTBuUda ngem u
haKToB B Hay4HOM
nos3HaHun. Metoabl
N3y4eHUs KNETKMN.
KrneTka kak uenocrtHas
»mnpasa cuctema. Oéuwme
NPU3HaKWN KNeToKk:
3aMKHYTas Hapy>Has
mMembpaHa, Monekynbl
JHK kak reHeTn4eckumn
annapart, cuctema
cuHTe3a benka.
TpaHcnopT BELWeCTB B
KneTke.

BellecTBa, MOfeKyna Boabl
Kak Annosib, BOOOPOAHbIE
CBSA3M; ’MAPOdUIbHbIE U
rmgpodobHble BeLecTsa.
Jloka3bieamb eQUHCTBO
3NEeMeHTHOro coctaBa Kak
OJHO 13 CBOWCTB XWBOTO.
Pacnipedernsme
XUMUYECKME NTIEMEHTbI MO
rpynnam B 3aBMCUMOCTU OT
KONM4YeCcTBEHHOro
npeacTaBUTENbLCTBA B
opraHuame;
XapakTepusoBaTb poSib
OTAEernbHbIX 3NIEMEHTOB.
Bbisierismpb CBA3b MexXay
COCTaBOM, CTPOEHUNEM
MOEKYIIbl XMUYECKOro
COeVHEHMUSA U ero
DYHKUMAMUN B KreTke

KunsHepgeatTenbHOCTb
KNeTKu.
KoHTponbHas
paboTta Ne2 no
Temam «bnonorus
KakK Haykay, «KuBble
CUCTEMbI U UX
opraHunsaumsy,
«Xnmmnyeckum
COCTaB U CTPOEHUe
KNeTKN»

OOmeH BellecTs, Unn
MeTabonunam.
Accnmunaums
(nnacTnyecknit obMeH)
AVNCCUMUNALMS
(3HepreTnyeckun obmeH)
— OBE CTOPOHbI €ANHOTO
npouecca metabonuama.
Ponb 3akoHOB
COXpaHeHus BELLECTB U
3HEeprum B NOHMMaHUK
meTabonunama.

Packpbieamb cogepxaHue
TEPMUHOB U NMOHATUMA:
obMeH BeLlecTB 1
npeBpaLlLleHne aHeprum
(meTabonuam),
accumMmunaums,
nnacTu4yeckuin oomen,
anccumMmmnaums,
3HepreTmyeckmin obmeH,
d0TO- CUHTESZ, (POTONU3,
docopunmpoBaHue,
NepeHOCHK NMPOTOHOB,
XEMOCUHTES.

Bubnmnoteka LIOK
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Tunbl obmeHa BeLLeCTB:
aBTOTPOHbLIN U
retepoTpodHbIn. Ponb
depmeHTOB B 06MeHe
BELLECTB M NpeBpaLLeHnm
3HEeprun B KneTke.
doTocuHTES.
XeMocuHTes.

AP PHEKTUBHOCTb
3HEepreTUYecKoro
obmeHa.
MpodomnakTrka
pacnpocTpaHeHus
BUPYCHbIX 3aboneBaHni

Onuckieampb OTOCUHTES,
npoLecchl, NpoTekatoLne B
CBETOBOMW Y TEMHOBOW
dase.

Bbisierisimb NPUYNHHO-
CneacTBEHHbIE CBA3N
MeXxay normnoweHmem
COJSTHEYHOW 3Heprmm
XNopounaIoM n CUHTE30M
monekyn AT®.
CpasHusamb ncxogHblie
BeLecTBa, KOHEYHble
NPOAYKTbI U YCNoBUSA
NpoTEeKaHNA peakunn
CBETOBOMW Y TEMHOBOW
drasbl poTOCUHTE3A.
CpasHusamb pOTOCUHTES
N XeMOCUHTES.
OueHusamb 3HaYeHNe
doTOoCMHTE3a U
XeMOCUHHTEe3a N5 XXU3HU Ha
3emne

PasmHoXeHue u
NHOnBMAOYyanbHoOe
pa3BUTUE OPraHM3MoB

KneTouHbIn Uukn, unu
YKU3HEHHBIN LUK KIETKMU.
LinTonormnyeckne oCHoBbI
Pa3MHOXEHUS U
NHONBMOYaNbHOMO
pa3BUTUS OPraHM3MOB.
dopMbl pasMHOXEHUS
opraHm3moB: 6ecnonoe u
nonosoe. Buapl

©ecnonoro pa3amMHOXEHUS:

AeneHve HaaBoe,
NoYKOBaHWe 0aHO- U
MHOTOKMETOUHbIX,

cnopoobpasoBaHue,

Packpbisamb cogepxaHue
TEPMUNHOB U MOHATUMN:
KNEeTOYHbIN LMK,
NHTepasa,
pegynnukauus,
XpoOMocoMa, KapuoTun,
ranfonaHbIn, AUNIouaHbIN
XPOMOCOMHbI Habop,
XpomaTtuapl.

Onucbkieampb XNU3HEHHbIN
LMK KNEeTKN; NepeymncnsaTb
N XapakTepusoBaTb
nepuoapbl KNeTo4YHOro

Bbubnuoteka LIOK
https://m.edsoo0.ru/7f41c292




BeretTaTtMBHoe
pasMHOXeHUe.
WckyccTBeHHoe
KNoHMpoBaHue
OpraHn3moB, ero
3Ha4eHve aAng cenexkuuu.
lMonoBoe pasmMHOXeHMe,
ero oTnu4nsg ot
6ecnonoro.
OnnogoTBOpeHMe.
[MapTeHoreHes.
NhomBngyanbHoe
pa3BuTUE (OHTOreHes).
OMbpuoHanbHoe
passuTtue (ambpuoreHes).
OTanbl aMBpMOHaNbHOro
pas3BUTMS Y NO3BOHOYHbIX
XMBOTHbIX: ApobneHune,
racTpynsiums,
opraHoreHes.
MocTambpumoHanbHoe
passuTtue. Tunol
NocTaMbpnoHanbLHOro
pasBuTUS: NpPAMOoe,
HenpsiMoe (NNYMHOYHOE)

LMKNa, CpaBHUBATb MX
mMexagy cobomn.
Onucbieampb CTpOEHUE
XpPOMOCOM, KapnoTUnoB
OpraHM3moB, CpaBHMBaATb
XPOMOCOMHbIE€ HabopbI
KNeTok

Packpbieamb cogepxaHue
TEPMUHOB U MOHATUMA:
MWUTO3, MEeno3s; ux ctagun:
npodasa, metadasa,
aHadasa, Tenodasa.
CpasHusamb cTaguun
MUTO3a. U Menosa
Pasnuyame Ha
MUKponpenaparax u
pUCyHKax cTaaum MuTosa.
Packpbigsamb
OMonorn4Yeckni cmbicn
MUTO3a

HacnegctBeHHOCTb U
N3MEHYNBOCTb
OopraHM3moB

MpeameT n 3agayn
reHeTukun. Nictopus
pasBuUTUSA reHeTUKN. Ponb
LUTONOrMn n
ambpwuornormn B
CTaHOBJIEHUN FEHETUKM.
Bknag poccumnckux m
3apybexHbIX Y4EHDBIX B
pasBUTUE TEHETUKMN.
MeToabl reHeTUKK

Packpbisamb cogepxaHue
TEPMUHOB N NOHATUNA: TEH,
FeHOM, reHoTuUM, OeHOoTuM,
XPOMOCOMBI, annernbHble
reHol (annenu),
roMo3uroTa, reteposuroTa,
AOMUHAHTHbIA NPU3HaK

(reH), peueccuBbI NpU3HaK

(reH), ynctas nuHus,
rmépua.

Bbubnuoteka LIOK
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OCHOBHbIe reHeTu4eckume
noHsTus. 'eHeTnyeckasa
CUMBONMKKA,
ncnonb3yemMasi B cxemax
CKpeLmBaHui.
LinToreHeTnyeckune
OCHOBbI ANrMGPMAHOTO
CKpeLumBaHu4.
AHanusupyowiee
CKpelumBaHue.
XpomocomMHasi Teopus
HacneacTBEHHOCTW.
"eHeTn4yeckune KapThbl.
leHeTuka nona.
XpomMocomMHoe
onpeaeneHue nona..
N3ameH4umBoCTb. Bnabl
N3MEHYNBOCTMU:
HeHacneacTBeHHas U
HacneacTeeHHas. Ponb
cpenbl B
HeHacneacTBEeHHOM
N3MEHYMBOCTU. NPUIHAKN
N UX HOpMa peakunm.

. [eHeTnKa YyenoBeka.
KapnoTun yenoseka.
OcHOBHble MeToAbI
reHeTUKM YernoBeka.
3HayeHne MeaguLMHCKOMN
reHeTuKn B
npeaoTBpaLLeHnn n
NeYeHnn reHeTUYeCcKnx
3aboneBaHun Yenoseka.

[lepeyucnsame n
XapakTepusoBaTb METOAbI
reHeTUKN:
rMopUaONOrMYecKnim,
LUTOreHEeTUYECKUNA,
MOSEKYNAPHO-
reHeTUYECKNN;
JOMMWHAHTHbIE U
peLeCCUBHbLIE MPU3HAKK
pacTeHUN N XXNBOTHBIX.
[Nonb3o8ambcsi
reHeTU4YeCcKon
TEPMUHOMOIMEN 1
CUMBOJIMKOW Ana 3anucu
reHOTUMNYECKUX CXEM
CKpelumBaHus
Packpbisamb copgepxaHue
TEPMUNHOB U MOHATUMN:
KapunoTun 4Yenoseka,
LMTOreHeTUYECKNIA MeToA,
reHeanorn4eckmnm meTtoa,
POAOCOBHbIE,
OnnM3HeLoBbIN MEeTOA,
HacneacTBeHHbIe GoNes3Hu:
(MOHOreHHbIg, C
HacneacTBEHHOM
npeapacnosioXXeHHOCTLIO,
XPOMOCOMHbIE), MELMKO-
reHeTunyeckoe
KOHCYNbTUPOBaHMeE.
lNepeyucrnams
0COBEHHOCTN N3y4eHuns
reHeTUKM YEroBeKa;
NPUBOAUTL NPUMEPbI
HacneacTBEeHHbIX bone3Hen
yenoaeka,




Xapaktepu3oBaTb MeToabl
X NPOPUNAKTUKMY;
060CHOBbIBaTb 3HA4YEHME
MeOWNKO- reHeTUYECKOro
KOHCYNbTUPOBAHWS.
Bbisierisimb v cpaBHMUBaATb
mexay cobon
AOMWHAHTHbIE 1
peLEeCCMBHbIE MPU3HAKN
YyernoBeka.

Cocmasnsmb v
aHann3npoBaTb
pOOOCNOBHbIE YenoBeka

Cenekuus
opraHnamoB. OCHOBbI
omnoTtexHonornu

Cenekums kak Hayka 1
npouecc. 3apoxaeHue
cenekumn n
JomecTukaums. Yyenue
H. . BaBunosa o
LeHTpax NponcxoxaeHus
N MHoOroobpaaus
KyNbTYPHbIX PaCTEHUNA.
LleHTpbl nponcxoxaeHns
JOMALLHUX XXNBOTHbIX.
CopT, nopoaa, LWTamm.
CoBpemMeHHble MeToabl
cenekumn. JoctmxeHus
cenekunm pacteHunn,
YKUBOTHbIX U
MMKPOOPraHn3mMoB.
BrnoTtexHonorusa kak
oTpacnb NpPoM3BOACTBA.
"eHHaqa nHxeHepus.
KnoHupoBaHue
BbICOKOMPOLYKTUBHbIX
CENbCKOXO3AUCTBEHHbIX
OpraHn3moB.

Packpbieamb cogepxaHue
TEPMUHOB U NMOHATUMN:
cenekuus, copT, nopoaa,
LTamMmMm, JoMecTuKaums,
NN ogomMallH1BaHue,
LEeHTpbl MHOroobpasus u
NPOUCXOXAEHNSA
KYSNbTYPHbIX pacTeHU n
XMBOTHbIX, rMbpuamnsaums,
NCKYCCTBEHHbLIN OTHOP.
Hasbieamb u cpagHuUsams
OCHOBHbI€ 3Tanbl pa3BUTUSA
cenexkumu.

Usznazame yvyeHune H. U.
Basunosa o ueHTpax
NPOUCXOXKAEHNSA
KYIbTYPHbIX pacTeHUn;
pasnudams LEeHTPbI Ha
KapTe Mupa, ces3bigampe UX
MECTOMONOXEHNE C
oYyaraMmy BO3HUKHOBEHUS
OPEBHENLLUNX LMBUIN3ALNNA.

Bubnmnoteka LIOK
https://m.edso0.ru/7f41c292




3Jkonornyeckue u
aTu4eckme npobnemoi.
MO — reHeTn4ecku
MOANULMPOBAHHbIE
OpraHuM3mbl.

8 PesepBHoe Bpems.
KoHTponbHas
pabota Ne3
«KoHTposnb 3HaHUK
No U3y4YeHHbIM
TeMaMm 3a rog».

OBLLUEE KOJIMYECTBO
YACOB MO NMPOrPAMME

34

4,5




11 KITACC

Ne Tema Bcero yacos MporpammHoe OcHOBHbIe BUAbI OneKTPOHHbIe
n/n Bcero | KP | P cogepxaHue AeATeNIbHOCTHU (undpossbie)
obGy4arowmxcs obpas3oBaTernibHble
pecypchbl
1 OBOJSIIOLUNOHHAsA 9 1 1 | MNMpegnocbinku Packpbieamb cogepxaHue | bubnuoteka LJOK
ouonorus. BO3HWKHOBEHUS TEPMUHOB N NOHATUN: https://m.edsoo.ru/7f41cc74
KoHTponbHas 9BOOLMOHHON TEOPUMN. 3BOMOUNSA, NEepexoaHble

pa6oTa Ne1 no
Teme «BxogHon
KOHTPONb»

OBOSIOLMOHHANA Teopust n
€€ MecTo B buonoruu.
BrnnsHue aBoNtoLMOHHON
Teopuun Ha pasBuTme
Guonornn n apyrnx Hayk.
CsupeTtenbcrea
3BONIOLNMN.
CuHTeTU4eckaa Teopus
apontoumn (CTI) n eé
OCHOBHbI€ NONOXEHUA.
Mwukpoasontoums.
Monynsums kak eguHuua
BUAA 1 9BOJIOLMN.
MonynsiuMOHHbIE BOSHbI U
apend reHos. Nsonaums n
Murpaums.
MpmcnocobneHHOCTb
OpraHM3moB Kak pesynbTar
aponounn. Bua n
BngoobpasoBaHue.
Kputepuu suaa.
Makpoasontouusi.
MporpeccupytoLlas
cneunanusaums.
AfantmBHasa paguaums.

dopMmbil,
dounoreHeTnyeckune psabl,
BUAbI-OHOEMUKN, BUObI-
PENUKTbI, 3aKOH
3apoablLLEBOro CXOACTBa,
OnoreHeTM4YeCcKUn 3aKoH,
rOMONOTNYHbIE U
aHanorn4yHble opraHsbil,
pyANMEHTapPHbIE OpraHbl,
aTaBU3Mbl.
[Mepeyucrnsimb OCHOBHbIE
aTanbl pa3BUTUA
3BOSOLMOHHOW TEOPUMN.
Xapakmepu3sosamb
MeTOAbl N3y4YeHus
3BOMOLMN:
MnaneoHTONOrM4YecKni,
Bbuoreorpaduyeckmn,
3MOpMONorMyecKkmim,
CpaBHUTENNbHO-
aHAaTOMUYECKUHN,
MOSEKYNSAPHO-
ONOXUMUYECKUI.
lMpusodumsb npumepsbl
nepexoaHbIx opm
OpraHn3mos,

rnoreHeTUYECKMX PSAOB.




lMpusodums
dOpPMYNMPOBKN 3aKOHOB
BroreHeTN4EeCKOro u
3apoAblLLIEeBOro cxoacTea

Bo3HuKHOBEHME U 0.5 | loHay4Hble Packpbieamb cogepxaHue | bubnuoteka LJOK
pa3BUTUE XN3HN Ha npeacraBneHns o TEPMUHOB N NOHATUMN: https://m.edsoo.ru/7f41cc74
3emne. 3apPOXKAEHUM XKN3HM. KpeaunoHnsm, abnoreHes,
KoHTponbHas HayuHble runoTessbl BUTanNn3Mm, naHcnepmus,
paboTta Ne2 no BO3HMKHOBEHWS XXMU3HM Ha | B1onoas, KoauepBaTbl,
Temam 3emne: abuoreHes u NPOBMOHTLI, CUMOMOreHes.
«OBOSOLMOHHAA naHcnepmus. Passutue Xapakmepu3osamb
ouonorus», XW3HKU Ha 3emne No apam | MeToAbl U3yyYeHus
«Bo3HMKHOBEHME U n nepvogam.. NCTOPUYECKOrO NPOLUIOro
pa3BUTHE XKU3HU Xapaktepuctuka knumaTta | 3emnu.

Ha 3emne» N reonorn4yeckmx lMepeyucnsimb OCHOBHbIE
npoueccoB. OCHOBHbIE aTanbl XMMNUYECKOM U
aTanbl 3BOMOUMMK Bronormyeckon 3BONHOLMUN.
pacTUTESNIbHOro n Uznazamb copgepxaHue
XMBOTHOIO Mupa. rmnoTes u Teopui
Apomopd03bl Yy pacTeHUN | BOSHUKHOBEHUSA XXU3HWN Ha
N XXUBOTHbIX. 3emne (kpeaumoHnama,
Cuctema opraHu4eckoro CaMOonpoOn3BOSIbHOIO
MUMpa Kak OTpaxeHue 3apoXaeHus
aponounn. OCHOBHbIe (cnoHTaHHOrOo),
cMcTemMaTU4eCcKMe rpynnbl | NaHCNepMumn, rmnoTesbl
OpraHn3moB. PHK-mupa).

Jsonouua Yenoseka. Onuckisamp
HacnencrteeHHas akcnepumeHThl C.
N3MEHYNBOCTb U Mwunnepa u
€eCTeCTBEHHbIN 0TOOp. . KOpu no nony4eHuto
YenoBe4eckune pachl. OpraHn4ecKknx BeLLecTB 13
OcHoOBHbIe 6ornblUMe packl. | HEOPraHNYeCKMX NyTEM
EonHcTBO YenoBeyecknx abnoreHHoro cuHTesa
pac. Kpntuka pacusma.
OpraHunambl n 1 | Skonorunsa Kak Hayka. Packpbieamb cogepxaHue | bubnuoteka LIOK

OKpyXXatouias cpena

3agaum 1 pasgensl

TEPMUHOB N NOHATUMN:

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




akonoruun. MeTtoapl
9KONOrMYeCcKmx
nccrnegoBaHnin.
JKonornyeckoe
MMPOBO33pPEHNE
COBPEMEHHOrO YeroBeka.
Cpenbl obutanus
OpraHM3moB: BogHas,
Ha3eMHO-BO3AYyLUHas,
noYBeHHas,
BHYTPUOpPraHM3MeHHasl.
OKonormyeckme akTopbl.
Knaccudgumkauus
9KONOrm4yecknx oakTopos:
abunoTtunyeckue,
BroTnyeckmne n
aHTponoreHHble. [lencrteme
3KONOrn4yecknx oakTopos
Ha OpraHM3mbil.

3Konorus, nonesble
HabnogeHus,
9KCMNEPUMEHTHI,
MOHUTOPWHI OKpY>KatoLLen
cpeabl, MoaenMpoBaHue,
aKonornyeckoe
MUPOBO33pEHNE.
lNepeyucnsame 3agaym
aKonoruu, eé pasgesbl u
CBSA3U C APYIMMWN HayKamu.
Xapakmepu3zosamb
MEeTO[bl 9KONTOrMYECKNX
ncenegoBaHumn
Packpbieamb cogepxaHue
TEPMUHOB U NOHATUIA:
cpena obutaHug,
aKonornyeckme akTopbl,
Buonormyecknin onNnTUMym,
OrpaHnYMBaloLLNN
(MMMUTMpYOLWLMIA) dhakTop.
Xapakmepu3osamb
ycrnoBusi cpef obutaHus
OpraHn3mos;
KnaccudpuumpoBaThb U
XapakTepusoBaTtb
aKonornyeckme pakTopbl:
abuoTtunyeckue,
BroTmnyeckmne n
aHTPOrOreHHbIE.
Onucbieameb fencTame
3KONormyecknx pakropos
Ha OpraHM3Mmbl.
Xapakmepu3sosamb
0COBEHHOCTN CTPOEHUS U
XN3HeOesATeNnbHOCTH




PaCTEHUN N XXUBOTHbIX
pasHbIX cpen obutTaHusa

CoobuwectBa n
aKonornyeckune
cUcTeMsbl

0,5

CoobLecTBO OpraHM3MoB
— BuoueHo3. CTpyKTypbI
ouoLeHo3a: BngoBas,
NPOCTPaHCTBEHHAS,
Tpodunyeckas (nvLesas).
Buabl-gomMuHaHTel. CBA3K
B BmoueHo3se.
JKornornyeckme cMcTembl
(akocuctemsbl). KpyrosopoT
BELLECTB M NOTOK 3Heprum
B 9KOCUCTEME.
Tpoduyeckue (NULLEBBLIE)
YPOBHUN 3KOCUCTEMBI.
[MpupoaHbIE 3KOCUCTEMDI. .

Packpbisamb copgepxaHue
TEPMUHOB U MOHATUN:
BuoueHos, akocucTema,
OunoreoueHo3s, BUObI-
AOMWHAHTHI,
3Komnornyeckas HuLwa.
Xapakmepu3sosamep
BuroueHo3 (coobLyecTso),
ero B1AOBYIO,
NPOCTPAHCTBEHHYIO U
TPOPUYECKYIO CTPYKTYPbI.
Ob6bsicHssMb porib
KOMMOHEHTOB OMoLeHo3a B
noaaep>xaHuun ero
CTPYKTYpPbI 1
CYyLLIeCTBOBaHUA Ha
onpenenéxHHom
TeppuUTOpUN.

Ob6bsicHaMb
BrMonorn4yeckni cmbicn
APYCHOCTUN N NTIMCTOBOMN
MO3auKW.

CpasHugampb KOMMOHEHTbI
BGMOLIEHO30B, UX BUAOBYHO,
NPOCTPAHCTBEHHYIO U
TPOMUYECKYIO CTPYKTYPHbI,
CBSI3N MEeXAy opraHn3mam

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

PesepBHoe Bpewm4.
KoHTponbHas
paboTa Ne3
«KoHTponb 3HaHun
Nno U3y4YeHHbIM
TemMawm 3a roa»

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




OBLLEE KOJINYECTBO
YACOB INO
NMPOrPAMME
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