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NOACHUTEJIbHAA 3ATNMUCKA

MNpn pa3paboTke nporpamMmbl MO GUOMOrMM TEOPETUYECKYHD OCHOBY
AN onpeaeneHnsa noaxoAoB K (GOpMMPOBaAHUID COAEpXKaHUS y4ebHOro
npeameTta «bnonorusa» cocrtaBunu: KoHuUenTyanbHble nonoxeHunsa Groc
COO o B3aMMOO6YC/IOBNIEHHOCTU LeJIer, COAEP)XaHUs, pe3yNnbTaToB
0byYyeHMss UM TpeboBaHWN K YPOBHKO MOArOTOBKU  BbIMYCKHUKOB,
NONIOXeHNA 06 o6wux uUensx W  MNpUHUMNIAX, XapaKTepu3yHLnX
COBPEMEHHOE COCTOSIHWE CUCTEMbl CpefHero obliero ob6pasoBaHus B
Poccuiickon Gegepaunm, a TakxKe NosIOXKEHMs o cneuuduke 6monorum, eé
3HaYeHUN B MO3HAHWUM XUBOW NPUPOAblI N 06ecneyeHnn CcyL,ecTBOBaHuS
yenoBeyeckoro oébuiectsa. CornacHO Has3BaHHbIM  TMOJIOXXEHUAM,
onpegesneHbl OCHOBHble GYHKLUMM MNporpaMMbl MO OMONOTMN U eé
CTPYKTypa.

Mporpamma no 6uonornn A€t npencraBsieHne O Uensix, 06 obuien
cTpaTernm oby4yeHusi, BOCNUTaHNA U PasBUTUS 0OyYarOLLIMXCA CpeacTBaMu
yyebHOro npeameta «bunonorus», onpeaensiet obssaresibHoe NpegMeTHoe
coep)XaHue, ero CTPYKTypy, pacrnpegeneHve no pasgenamMm v Temam,
pPEKOMEHAYEMYIO NMOocneoBaTelbHOCTb U3yYeHUs yd4ebHOro matepmnana c
YYETOM MeEXMNpPeAMETHbIX W BHYTPUMPEAMETHbIX CBSI3eW, JIOTMKMU
0bpa3oBaTesibHOro NpoLecca, BO3pacTHbIX 0COBEHHOCTEN 06yYatoLNXCS.

B nporpamme no 64M0ONOrMM TaKXe Y4YMTbIBalOTCSA TPebGOBaHUSA K
NNAHUPYEMbIM  JIMYHOCTHbIM, MeTanpeaMeTHbIM U NpeaMEeTHbIM
pesynbTataM o06y4yeHnss B (HOPMUPOBAHMN OCHOBHbIX BMOOB Y4ebHO-
No3HaBaTe/IbHOW AeATeNbHOCTU/y4ebHbIX AENCTBUN O6yyatowmxcsa mno
OCBOEHUIO coAepXaHMa 6MoNorM4eckoro o6pasoBaHus.

B nporpamme no 6uonorum (10-11 knaccbl, 6a30Bblii YPOBEHb)
peanu3oBaH MNPUHUWUMN TMPEEeMCTBEHHOCTM B  WU3y4eHUW OBUonorum,
6narogaps YeMy B Hell MpocMaTpMBaAETCA HaMpaBNeHHOCTb Ha pasBUTUe
3HaHWI, CBA3aHHbIX C (OPMUPOBAHMEM  ECTECTBEHHO-HAy4YHOro
MWPOBO33PEHUS!, LEHHOCTHbIX OpPWMEHTALMMA JIMYHOCTU, IKOJIOrMYECKOro
MbILUSIEHUS, NPeACTaBNEHUA O 3[J0POBOM 06pa3e XWU3HU N 6epeXxHbIM
OTHOLLUEHNEM K OKpyXawllien npupoaHon cpepe. MosTomy Hapsgy c
N3y4yeHnem o6LLEeOMONTOrMYECKMX TEOPUA, @ TaKXe 3HAHUM O CTPOEHUU
YXMBbIX CUCTEM Pa3HOro paHra M CyWHOCTM OCHOBHbIX MPOTEKaloWnXx B
HUX TMpOLEeCcCOB B nNporpaMmMme MO OWONOrMN YAENeHO BHUMaHMWe
MCMONb30BaHNIO MOJIyYEHHbIX 3HAHWUM B MOBCEOHEBHOW XXWU3HWU AN
pelwenHns MNpUKIagHbiX 3agay, B TOM  4yucne: npodunakTuku
HacneACTBEHHbIX 3ab0NieBaHUA  4YenloBeKa, MeaUnKO-TeHeTUYEeCKOro
KOHCYNbTUPOBaHMUA, OOOCHOBAHUSA 9KOJSIOFMYECKU LLesiecoobpasHoro



NoBefleHUss B OKpYXalolleh NpupoaHOM cpede, aHanusa BAUSAHUSA
XO35INCTBEHHON [AEeATEeNbHOCTU YesioBeKa Ha COCTOSIHME MPUPOAHbIX U
MCKYCCTBEHHbIX 9KOCUCTEM. YCW/leHMe BHUMAHUA K MpUKIagHON
HanpaBfeHHOCTN Yy4yebHOro npegmeta «buonorvs» NPOAMKTOBAHO
Heo6XO0ANMOCTbIO ObecrneyeHnss YCNoOBUN A1 PeweHns OAHON Wu3
aKTyasbHbIX 3ajay LKOJIbHOro 6MON0OrMYyeckoro obpasoBaHus, KoTopas
npegnonaraet  GopMUpoOBaHME Yy  OOy4YyarOLWMXCH  CMOCOBHOCTU
aganTupoBaTtbCA K  W3MEHEHUsIM  AMHAMUYHO  pPasBMBalOLLErOCS
COBPEMEHHOro Mupa.

Buonorms Ha ypoBHe cpepgHero obuiero obpasoBaHUs 3aHUMaeT
BaxHoe MecTo. OHa o6ecneymBaeT GopMUpOBaHME Y OO6yYarOLLMXCA
NPeACTaBNEHNUA O HaydyHOW KapTWUHE MMpa, paclmpsieT n ob6obuiaeT
3HaAHMA O XXMBOW MPUPOAE, €€ OTNNUYUTENBbHbBIX NPU3HaKax — YPOBHEBOM
OpraHusaumm wn 3BOMIOLMW, CO3AAET YCNOBUA ANSA: NO3HAHWA 3aKOHOB
XXMBOWM npupopbl, GOopMUpOBaHUA  GYHKUMOHANbHON [PaMOTHOCTMH,
HaBblKOB 3[0POBOr0 M 6e30omnacHoro obpasa >XM3HW, 3KOJIOrMYecKoro
MbILU/TEHUS, UEHHOCTHOIO OTHOLUEHUS K )XMBOW NPUPOAE U YENOBEKY.

bonbwoe 3HayeHWe OUOMOrNA WMeeT TakKXe AN  peLleHus
BOCMMTaTE/IbHbIX M pa3BMBalOLLMX 3a4a4 CpeaHero obLiero o6pasoBaHus,
coumanusaumm obyvarowmxcs. WMN3yyeHnme 6uonormm obecneymBaet
ycnosus ans GopMmMpoBaHUs MHTENNEKTYalbHbIX, KOMMYHUKALMOHHbIX U
MH(hOPMALMOHHbBIX HaBbIKOB, 3CTETMYECKOW KyJbTypbl, CMOCOOGCTBYET
MHTEerpaunun 6MONIOrMYECKUX 3HAHMWA C NpeacTaB/iEHUA MU U3 OpPYrux
yY4ebHbIX NpPeaAMEeTOB, B 4YacCTHOCTW, GU3NKKW, XMMUM WU reorpaduu.
HasBaHHble NOMNOXEHMA O MpeAHasHa4YeHUM Y4yebHOro npegmeTa
«brnonorua» coctaBunmM OCHOBY A/1s1 OnpeaeneHnsa Nnoaxoaoe K otéopy u
CTPYKTYPUPOBAHUIO €r0 COAEPXaHUSA, NpeACcTaBIEHHOro B NporpaMMe no
6UOIOrnn.

OT6op copepxaHunsa y4yebHoro npegmeta «bmonorms» Ha 6asoBoM
YPOBHE OCYLECTBNEH C MNO3ULUIN KyNbTypoCcOO6Gpa3HOro nogxona, B
COOTBETCTBUM C KOTOPbIM OOy4yatolmecss [OSMHKHbl OCBOUTb 3HAHUA U
YMEHUs, 3HauMMmble  ana  GopmupoBaHua  obwen  KynbTypbl,
onpefensiloline agekBaTHOe [MOBeAEeHME YesloBEKA B OKpY)KatoLlen
NPUPOAHON cpefde, BOCTPEOOBAHHbIE B MOBCEAHEBHOM >KU3HU M
npakTnyeckon pestenbHocTn. Ocob6oe MecTo B 3TOW CUCTEME 3HaHWWU
3aHMMAIOT 3JIEMEHTbl COJAepXXaHus, KOTOpble CNy)aT OCHOBOW ANS
dbopMMpoBaHMa NpeacTaB/ieHUA O COBPEMEHHOW €CTeCTBEHHO-Hay4YHOM
KapTUHE MMpa U LEHHOCTHbIX OPUEHTaUMUAX JIMYHOCTU, CMOCOBCTBYHOLLMX
ryMaHuM3aLum 6uonorM4eckoro obpasoBaHums.



CTpyKTypupoOBaHune cogepxXaHus ydebHOro matepmasna B nporpamMmme
No 6MONOrNN OCYLLLECTBIIEHO C YYETOM NPUOPUTETHOIO 3HAYEHUSA 3HAHUM
06 OTNNYUTENbHbIX OCOBEHHOCTAX >XWUBOW MNPUPOAbl, O €€ YpOBHEBOW
opraHusaumn n aBonoLMn. B COOTBETCTBUN C 3TUM B CTPYKTYpE y4eOHOro
npeamMeTta «brnonorus» BblgeneHbl cneayoLwme cogepxxaTtefibHble MHUN:
«bnonorua kak Hayka. MeToAbl Hay4yHOro rmo3HaHus», «Knetka Kak
6uonornyeckaa cuctemar», «OpraHMsM Kak OGuonornyeckass cucreman,
«Cuctema n MHoroobpasme OpraHM4Yeckoro mMupa», «9BOJSOLMUS XMUBOWN
NPUPOAbI», «IKOCUCTEMbI U MPUCYLLME UM 3aKOHOMEPHOCTU».

Llenb naydeHus yyebHoro npegmeta «bnonorusi» Ha 6asoBoM ypoBHe
— OBNageHne oby4aroWnNMmNCa 3HaHNAMN O CTPYKTYPHO-QYHKLMOHaNbHON
OpraHM3aunn XUBbIX CUCTEM pPasHOro paHra u nNpuobpeTeHne yMeHWMn
MCrnoNb3oBaTb 3TW 3HAHWA AN FPaMOTHbIX OENCTBUMA B OTHOLLUEHUU
06BbEKTOB XXMBOW NPUPOAbI U PELLEHNS PA3/IUYHbIX XXM3HEHHbIX NPo6Nem.

JocTmkeHne uenn umsydyeHus yyebHoro npegmeta «buonorus» Ha
6a30BOM YpOBHe 06ecrneymBaeTCa peLleHneM CneayoLmnx sagau:

OCBOEHME O0O6YyYalLMMNCA CUCTEMbI 3HAHUN O OBUONOTUYECKUX
TeopusiX, YYEeHUAX, 3aKoHaxX, 3aKOHOMEpPHOCTSAX, rmnortesax, npasunax,
CNy>allnx ocHoBon ans popmMMpoBaHUS NpeacTaB/ieHUN O eCTECTBEHHO-
Hay4YyHON KapTUHEe MMupa, O MeTofax Hay4yHOro MO3HaHMUS, CTPOEHUMU,
MHOroo6pasmm ”n OCOBEHHOCTAX >KUBbIX CUCTEM Pas3HOro YpPOBHSA
OopraHmM3aummn, BblAatoWMNXCA OTKPbITUAX U COBPEMEHHbIX UCCNef0BaHUAX
B OBMONOTNK;

dbopmMmupoBaHue y obyyatomxcs No3HaBaTesIbHbIX,
WHTENNIEKTYyallbHbIX U TBOPYECKMX CMOCOBHOCTEN B npoLecce aHanuaa
AaHHbIX O NYTAX pasBUTUSA B OWOMOrMM HayyHbIX B3rnsgoB, Uaen u
NOAXOA0B K N3YYEHUIO XXMBbIX CUCTEM Pa3HOro YPOBHS OpraHu3auuu;

CTaHOB/IeHMEe Yy obyyarowmxca obwen KynbTypbl, GYHKUMOHANbHOWM
PAMOTHOCTM, pPasBUTME YMEHUN OODBACHATbD M OLEHMBATb SBNEHUSA
OKPY>XaloLLEero Mupa XuWBOW Npupoabl Ha OCHOBAHUM 3HAHWUM WU OMbITQ,
MNONIYYEHHbIX MPU N3YYEHUU BUONOTUY;

dbopmMmpoBaHuMe y 06y4atoWMNXCS YMEHUIN UNHOCTPUPOBATL 3HAYEHUE
ONONMOrMYECKMX 3HaHWN B MNPaKTUYECKON [eATENbHOCTM YEeNoBeKa,
pasBuUTUK COBPEMEHHbIX MeANLMHCKUX TEXHONOrnM 7
arpobMOTEXHOOMUIA;

BOCMUTaAHME YOEXAEHHOCTU B BO3MOXXHOCTU MO3HAHUSA YEI0BEKOM
XMBON Npupoabl, HEO6XOAMMOCTU OEPEXHOr0 OTHOLUEHUS K HeW,
COONIOAEHUA ITUYECKUX HOPM MNpU  MNpPOBEAEHUUN  OBUONOTUYECKUX
nccrneaoBaHum,



OCO3HaHME LEHHOCTM OWNONIOrMYECKUX 3HAHUW ANs MNOBbILLIEHUS
YPOBHAA 9KOJIOrMYECKON KynbTypbl, Ans  (GOpPMMPOBaAHUA HAy4YHOro
MWPOBO33PEHMUS;

NPUMEHEeHne NPUOBPETEHHbIX 3HAHUM M YMEHUA B MOBCEOHEBHOW
YXU3HW ONS OLEHKU NOCNeACTBUIA CBOEN AeATENbHOCTU MO OTHOLUEHUIO K
OKpy)arollen cpege, CO6CTBEHHOMY 3[40pOBbk, O060CHOBaHME U
cobnogeHne Mmep NpopurnakTukn 3aboneBaHun.

B cucteme cpeaHero obuero obpasoBaHus «brnonorus», ndyyaemas
Ha 6a30BOM YpOBHe, SIBNSeTCA 06S13aTefIbHbIM YYEOHbIM MPELMETOM,
BXOASLWMM B COCTaB npegMeTHoOW ob6bnactu «EcTtecTBeHHO-HayyHble
npeaMeTbl».

Onsa unsydyeHnss 6uonormm Ha 6a3sOBOM YpPOBHE CpeAHEero oo6Liero
obpa3oBaHusA oTBoguTcs 68 yacoe: B 10 knacce - 34 vaca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 yac B Hegento).



COAOEPXAHWE OBYYEHUA
10 KJTACC

Tema 1. buonorus Kak Hayka.

buonorns kak Hayka. CBA3b 6MOMOrMM C OOLLECTBEHHbIMMU,
TEXHWYECKUMU W  OPYrMMWU €eCTeCTBEHHbIMW Haykamu, dunocoduen,
9TUKOW, 3CTeTUKOM U npaBoM. Ponb 6uonorum B ¢GOpMUPOBaAHUMK
COBPEMEHHOW Hay4YHOWN KapTuHbI Mupa. Cuctema 6MONOrMYeCcKMX Hayk.

MeToabl MO3HaHMA XUBOW npupofpbl (HabnroaeHue, 3KCMEPUMEHT,

onucaHue, n3MepeHue, Knaccudmkauums, MoJenupoBaHue,
cTaTucTuyeckas 06paboTKa AaHHbIX).

JeMoHcTpauumu:

MopTpeTbl: Y. dapeuH, . MeHgenb, H. K. Konbuyos, OX. YOTCOH n O.
KpuK.

Tabnuubl U cxeMbl: «MeToAbl NO3HAHUSA XXUBOW NPUPOAbI».

JlabopaTopHbIe ¥ NpakTuyeckue paboTbl:

MNpakTnyeckasa pabota N2 1. «Mcnonb3oBaHue pasiNYHbIX METOAOB
NpU N3y4eHnn 6MONOrNYECcKnX 06 BHEKTOBY.

Tema 2. XXuBble cUCTeMbI U UX OpraHusauus.

XXuBble cucTteMbl (BUOCUCTEMDI) Kak NpeaMeT U3ydeHus 6MONoruu.
OTnnYmMe XMBbIX CUCTEM OT HEOPraHNYeCKOoM Npupoapbl.

CBoncTtBa 6MOCUCTEM M UX pa3HOoOOpasne. YPOBHM OpraHusaumm
6UOCUCTEM: MONEKYNAPHDbINA, KNETOYHbIN, TKaHEBbIA, OpPraHW3MEHHbIN,
nonynAauMOHHO-BUAOBOW, 9KOCUCTEMHDIN (6buoreoLeHOTUYECKNN),
6unochepHbIN.

JeMoHcTpauumu:

Tabnuubl n cxembl: «OCHOBHblEe MPU3HAKM XXU3HU», «YPOBHMU
opraHusaumn XXMBOW NpUpoAabI».

O6opynoBaHue: moaenb monekynbl JHK.

Tema 3. XUMMUYECKUN COCTaAB N CTPOEHUE KITETKM.

XuMunyeckum cocTaB KNeTKW. Xumuyeckue 9J1EMEHTDI:
MaKpOasieMeHTbl, MUKPO3JieMeHTbl. Boga n MuHepanbHble BelecTBa.

®yHKUMN BOAbI N MUHEpPanbHbIX BeWeCcTB B KieTke. Nogaep)xaHue
OCMOTUYecKoro 6anaHca.

Benkn. CoctaB n ctpoeHne 6enkoB. AMUHOKUCAOTblI — MOHOMEpbI
6enKoB. HezaMeHUMbIe U 3aMeHUMbIe aMUHOKUCOTbl. AMUHOKUCNIOTHbIN
cocTaB. YPOBHU CTPYKTYpbl 6E/IKOBON MOJIeKYSbl (NepBUYHAs, BTOPUYHas,
TpeTUYHasA M YeTBEPTMYHAs CTPYKTypa). XMMUYECKMe CBOWCTBA GEJIKOB.
Buonorunyeckne GyHKLUNM 6€KOB.



depmMeHTbl — 6uonorndyeckme KatanmsaTtopbl. CTpoeHne ¢epmeHTa:
aKTUMBHbIN  LEHTp, cybcTpaTHaa  cneuudpuyHocTb. KodepMeHTbI.
ButamuHbl. OTAnumna pepmMeHTOB OT HEOPraHUYeCKNX KaTaansaTopos.

Yrneeogpl: MoHocaxapuabl (rntoko3a, pubosa U [e30KCcUpu603a),
Avncaxapuibl (caxapo3sa, 1akTo3a) U nonucaxapuabl (Kpaxmarn, FnKoreH,
uenntono3sa). buonornyeckune byHkUMM yrneBoaoB.

Jlunngbl: Tpurnnuepuapbl, dochonmnuabl, ctepongbl. M'mapopunbHo-
rmapodobHble cBoncTBa. bnonornyeckune pyHkummn nunmnpoB. CpaBHeEHNE
yrneBofoB, 6€/1IKOB M NIMNNAO0B KakK UCTOYHUKOB 3HEPrUM.

HyknenHosble kucnotbl: OHK n PHK. Hykneotugbl — MOHOMepbI
HyKNenHoBbIX KucnoTt. CtpoeHne n pyHkuum OHK. CtpoeHne n dyHKuUnm
PHK. Bugbl PHK. AT®: cTpoeHne n gpyHKUmMN.

Lintonorma — Hayka o kneTke. KnetoyHaa Teopua — npumep
B3aMMOAENCTBUA uaen n (GakToB B HAy4yHOM MO3HaHWU. MeToabl
N3y4YeHUS KNEeTKMU.

KneTka Kak LenocTHas XuBas cuctema. Oblimne npusHakm KNeTok:
3aMKHYyTass HapyXHass Mem6paHa, Monekynbl OHK Kak reHeTuyeckumn
annapat, cucTemMa CuHTe3a benka.

Tunbl KNETOK: 3yKapmuoTuyeckasa n npokapunortmyeckas. 0CO6eHHOCTH
CTPOEHUSA MPOKapUOTUYECKON KneTKU. KneTtoyHass cTeHkKa 6aKTepui.
CTpoeHune aykapmoTnyeckom Knetkn. OCHOBHble OT/INYMNA pacTUTESIbHOWN,
YXMBOTHOW Y TPUBHOM KITETKM.

[lOBEPXHOCTHbIE  CTPYKTYpbl KJIETOK —  KJleToyHas  CTeHKa,
FMUKOKanNuKe, nx @yHkuuu. MNMnasmatnyeckas memMmbpaHa, eé CBOMCTBA U
dbyHKumn. Lintonnaama n eé opraHongbl. OgHOMeM6bpaHHble OpraHongbl
knetku: 3IMC, annapat [onbgXu, AN30coMbl. [lonyaBTOHOMHbIE
opraHouAbl  KJAeTKU: MUTOXOHApUW, nnactuibl. [lpouncxoxaeHue
MUTOXOHAPUMA M nnacTua. Bugbl nnactua. HemembpaHHbie opraHougpbl
KNEeTKW: PUOOCOMDI, K/TETOYHbIN LEHTP, LEHTPUONIN, PECHUYKU, XIYTUKN.
DyHKUMM OpraHONAoB KNeTKU. BknroveHus.

AOopo — perynAatopHbin UeHTp KneTkn. CTpoeHue aapa: aaepHas
060/104Ka, Kapmonaasma, XpoOMaTUuH, A4PbILLKO. XPOMOCOMbI.

TpaHCcnopT BeLLLECTB B KJeTKe.

leMoHcTpauumu:

[MopTpeTbl: A. JleBeHryk, P. I'yk, T. WLeaHH, M. lLUnenaeH, P. Bupxos,
K. YoTcoH, ®. Kpuk, M. YunkuHc, P. ®paHknuH, K. M. bap.

Onarpammbl: «PacnpepeneHme XMMMYeCKUX 3/IEMEHTOB B HEXWUBOW
npupoae», «PacnpegeneHne XMMmM4Yeckux 3J1IEMEHTOB B XXUBOUW NMPUPOLEX.

Tabnuubl M cxembl: «[lepyoanyeckan Tabnuua XUMUYECKUX



anemMmeHToB», «CTpoeHMe Monekynbl BoAbl», «buocuHTes 6Genka,
«CTpoeHne Monekynbl 6enka», «CTpoeHue ¢epmMeHTa», «HyknemHoBble
KUCMOTbI. OHK», «CTpoeHue MoOneKynbl ATOD», «CTpoeHue
9yKapuoTuyeckon Krnetku», «CTpoeHue XMBOTHOM KieTku», «CTpoeHue
pacTUTENbHON  KNeTKu», «CTpoeHne TMpPOoKapUOTUYECKON  KNETKU»,
«CTpoeHue aapa KNneTkn», «Yrnesoabl», «Jinnnabi».

O6opynoBaHMe: CBETOBOWM  MUMKpockon, o6opygoBaHue  Ans
npoBefeHunsa HabnroaeHun, N3MepeHunn, 9KCMEepUMEHTOB,
MUKpomnpenapaTtbl paCTUTENbHbIX, XXUBOTHbIX N 6aKTepuasnbHbIX KNETOK.

JTabopaTopHbie U NpakTU4Yeckue paboTbl.

NlabopaTtopHaa pab6ota N2 1. «M3yyeHue KaTa/IMTUYECKOM
aKTMBHOCTU (hepMeHTOB (Ha NpuMepe amuiasbl UNK KaTanasbl)».

JlabopaTopHas pabota N2 2. «M3yyeHne CTpPOEHUN KIETOK pacTEHUN,
YXMBOTHbIX M 6aKTepuit Nog MMKPOCKOMOM Ha roTOBbIX MUKpOMpenapaTax
N NX ONUcaHue».

Tema 4. )KusHeneaTenbHOCTb KJIETKMU.

O6MmeH BelwecTB, UM MeTabonuam. Accumunsaums (NaacTuyeckui
o6MeH) M anccumunsauma (sHepreTMyeckuin o6MeH) — [OBe CTOPOHbI
eNHOro npouecca Metabonmama. Ponb 3aKOHOB COXpaHEHUS BELLECTB U
9HEeprum B NOHUMaHUM MeTabonmsma.

Tunbl obMeHa BewecTB: aBTOTPOMHbIN U reTepoTpodHbIA. Ponb
dhepMeHTOB B 0O6MEHE BELECTB 1 NPeBPaLLEHNM IHEPTUN B KITETKE.

doTocuHTe3. CBeToBas M TeMHoBasA dasbl GOTOCUHTE3a. Peakunn
doTocuHTe3a. AdbdekTnBHOCTL ¢GoTOCUHTE3a. 3HavyeHne (OTOCUHTE3a
ANA XU3HM Ha 3emne. BnusHne ycnoBuin cpeabl Ha ¢GOTOCUHTE3 M
cnoco6bbl NOBbILWEHUS ero NPOAYKTUBHOCTM Y KYNIbTYPHbIX PpaCTEHUMN.

XeMOoCUHHTeS. XeMOoCuHTesupyrowme 6aKTepun. 3HayeHune
XeMOCUHTe3a AJ15 XXU3HU Ha 3eMre.

OHepreTuyeckmn o6MeH B Knetke. PaclienneHne BeLLECTB,
BblAeNleHne U aKKyMynuMpoBaHMEe 3HepruMm B KneTke. 3JTanbl
S9HepreTnyeckoro ob6bmeHa. [nunkonus. bBpoxeHMe wn ero BuUAbl.
KncnopogHoe oOKuUcneHwne, UNn KreToyHoe pbixaHue. OKucnutesnbHoe
dochopunupoBaHune. 3OHEKTUBHOCTb IHEPreTUYECKOro ob6mMeHa.

Peakuun mMaTpuMyHOro cuHrtesa. eHeTMyeckas uHpopmauma n OHK.
Peannsaunsa reHeTu4eckom MHpopmMauum B KneTke. [eHeTUYeCcKun Kog u
ero ceoncrtea. TpaHCKpuUnuus — MaTpuyHbin cnHTes PHK. TpaHcnauma —
6uocnHTes 6enka. 3JTanbl TpaHcnauun. KogmpoBaHwe aMWHOKUCAOT.
Ponb pubocom B 6UOCHMHTE3E BenkKa.

HekneToyHble GopMbl XXU3HU — BUPYCbl. UCTOpMUA OTKPbITUSA BUPYCOB



(4. W. NeaHoBckuin). OCOBEHHOCTU CTPOEHUS U XXU3HEHHOro LMKNa
BupycoB. baktepuodarn. BonesHn pacTeHWUi, XUBOTHbIX W YENOBEKaA,
Bbi3blBaeMble Bupycamu. Bupyc ummyHogeduumuta denoseka (BUY) -
Bo3oyanTenob ClMN[da. O6paTHas TpaHCKpuUNUMS, peBepTasa U uHTerpasa.
MNpodwnnakTnka pacnpocTpaHeHUs1 BUPYCHbIX 3a601eBaHuUMN.

leMoHcTpauumu:

MopTpeTbl: H. K. Konbuos, L. N. MBaHoBckumn, K. A. Tumnpsases.

Tabnuupbl M  cxembl:  «Tunbl nuTaHusa», «MeTabonmsamy,
«MuTOXOHLPUAY, «OHepreTuYecKnm 06MEH», «Xnoponnact»,

«PoTocuHTE3», «CTpoeHne AHK», «CTpoeHne n pyHKUMOHMPOBAHUNE reHa,
«CuHTes 6enka», «leHeTudyecknm koa», «Bupycbl», «bakTepunodarm»,
«CTpoeHMe U XMU3HeHHbIn uukn Bupyca ClMNOa, 6aktepuodara,
«Pennunkauna JHK».

O6opyaoBaHue: Mo enu-annjankKauymm «YaBoeHue OHK n
TpaHcKpunuwms», «buocuHTes 6enka», «CTpoeHMe KNeTKu», MoAenb
CTpYKTYpbl OHK.

Tema 5. PasMHOXeHWe u nHameupyanbHoe pasButne opraHM3MoB.

KNeToYHbIn LUKA, WIN XXU3HEHHbIN UMKN KneTku. UHTepdasa u
MnTO3. lNMpouecchl, NnpoTekawwmne B nHTepdase. Pennnkauums — peaxkuus
MaTpuyHoro cuHTesda [JHK. CTpoeHne XxpoMocoM. XpOMOCOMHbI Habop —
Kapuotun. [OuMNAouAHblA W ranjliougHbli  XPOMOCOMHbie Habopbl.

XpomaTtuabl. LinTonornyeckune OCHOBDI pasMHOXeHUA n
NHAMBKUAYaNIbHOro pasBMTUA OPraHnM3MoB.
HeneHne «knetkm - wMuto3. Crtagum wmutosa. [lpouecchl,

npoucxoasime Ha pasHblXx cTaausx MuTosa. buonornmyeckum cmbicn
MUTO3a.

[NporpaMmupyemMast rmbenb KNeTku — anonTos.

dopMbl pasMHOXeHUs OpraHM3moB: 6ecnosioe u nonosoe. Buapl
6ecrnonoro pasMHOXEHUs. [AefleHne HaaBoe, MOYKOBAHME OAHO- U
MHOIOKNETOYHbIX, Ccrnopoobpa3oBaHue, BeretaTMBHOE pPa3MHOXEHUe.
NckyccTBEHHOE KNTOHUPOBaHMe OpraHM3MoB, ero 3Ha4YeHue 415 cenekumu.

NNonoBoe pa3aMHOXeHWe, ero OTINYKUSA OT 6ECNOJIoro.

Menos. Ctagunm mMenosa. [lpouecchbl, npoucxogsawme Ha craguax
Menosa. [loBegeHne  xpomocoM B Menose. KpoccuHrosep.
buonornyeckmn cmbicn 1 3Ha4YeHUE MeNo3a.

[ameToreHes — npouecc 06pasoBaHMs MOMOBbIX K/TETOK Y XXUBOTHbIX.
MonoBble Xenesbl: CEMEHHUKN U AUYHMKKN. Ob6pa3oBaHMe M pasBUTUE
MOSIOBbIX K/IETOK — raMeT (crnepmaTtosouns, AnuekneTka) — crepmMaToreHes
n osoreHes. OCO6EHHOCTM CTPOEHUS SANLIEK/IETOK U CNepmMaTo30MAaoB.



OnnopgoTBopeHme. [MapTeHoreHes.

NupgnBuayanbHoe pa3BuTtue (OHTOreHes). SM6pUOHaNbHOe pasBuTue
(am6puoreHes). OTanbl 3MOPUOHANIBHONO PasBUTUSA Y MO3BOHOYHbIX
YXMBOTHbIX: Apo6/ieHne, racTpynsauns, opraHoreHes. loctambpuoHanbHoe
pa3suTue. Tunbl NOCTIMOPMOHANBHOIO pPa3BUTUSA:. MPSMOE, HenpsiMmoe
(n"MUMHOYHOE). BnusiHMe cpefbl Ha pasBUTME OPraHM3MoB, (akTopbl,
CnocobHble Bbl3blBaTb BPOXAEHHbIE YPOACTBA.

PocTt u pas3Butue pacteHuMin. OHTOreHes UBETKOBOIO pacTeHus:
CTPOEHMe CEMEHN, CTaaun pasBUTUS.

leMoHcTpauumu:

Tabnuubl n cxembl: «POpMbl pa3MHOXEHUS OpraHM3MoB», «[1BONHOEe
ONAoL4OTBOPEHMNE Y LIBETKOBbIX pacTeHU», «BeretaTmBHOe pasMHOXeHNe
pacTeHumn», «[leneHne Knetkn 6aktepuin», «CTpoeHMe NOMOBbIX KNETOKY,
«CTpoeHMe XpoMoCOMblI», «KneTouyHbin uuk», «Pennukauma [OHK»,
«MuTto3», «Menos», «[lpamoe M HenpsimMoe pasBuTUe», «[ameToreHes y
MJIEKOMUTAIOLLMX U YenoBeka», «OCHOBHbIe CTaiuN OHTOreHe3a».

O6opynoBaHMe: MUKPOCKOM, MUKponpenapaTbl «Cnepmato3ounabl
MJieKonuTarowero», «Auueknetka Mnekonurtatowiero», «KapMoknHes B
KNeTkax Kopellka Jfiyka», MarHutHas mojenb-annankaumsa «[eneHue
KneTku», moaenb JHK, mogenb MmeTadasHoOn XpOMOCOMbI.

JTabopaTopHble U NpakTuyeckue paboTbl.

JlabopaTopHasa pa6ota N2 3. «HabnoaeHue MUTO3a B KJeTKax
KOHYMKa KOopeLlKa slyKka Ha roToBbIX MUKporpenapaTax».

JlabopaTopHasa pa6oTta N2 4. «<M3yyeHMe CTPOEHUS MOMOBbIX KETOK
Ha roToOBbIX MUKpoOMpenapaTax».

Tema 6. HacnepcTtBeHHOCTb U USMEHYUBOCTb OPraHU3MOB.

[MpeagmMeT 1 3agjaun reHeTukn. Uctopusa pasBuTUA reHeTuku. Pornb
LUTONOTMN U 3MOPUONOTMN B CTAHOBJIEHUN TeHETUKN. BKnaa poccumckmx
N 3apybexKHblX Y4YEHbIX B pPasBUTME TeHeTUKU. MeToabl TeHeTUKU
(rMépnaonornyecknii, UMTOreHeTUUYECKUIA, MOJEKYAPHO-TeHETUYECKNIA).
OCHOBHble  reHeTuyecknme nNOHATUA. [eHeTMyeckas  CUMMBOJIMKA,
NCrosib3yemMas B CXxeMax CKpeLlBaHUN.

3aKOHOMEPHOCTU HacnefoBaHUA MNPU3HAKOB, YCTaHOBJIEHHble [
MeHnaenem. MoHOrnMopuaHoe cKpewmBaHue. 3akKOH efuHoobpasus
rMépMaoB MNepBOro nokosneHus. [lpaBuno [AOMUHUPOBAHUA. 3aKOH
pacuwiensieHust Npu3HaKkoB. [ nnoTesa YNCTOTbl raMeT. [1oSIHOe U HernosiHoe
AOMUWHUpPOBaHMe.

OunrnbpunaHoe ckpewmBaHue. 3aKOH HE3aBUCUMOro HacnenoBaHUs
NPU3HaKOB. LIMTOreHeTMyeckme OCHOBbI AUTMOPUAHOIO CKpELLMBaHUSA.



AHanusupyroliee ckpewmBaHue. Wcnonb3oBaHMe aHanU3UpPYHoLLLEro
CKpeLlunBaHus ana onpeneneHns reHotTmna ocooum.

CuenneHHoe HacnepoBaHue npusHakoB. Pa6ota T. MopraHa no
cuensieHHOMY HacnefoBaHUIO reHoB. HapylieHue cuensieHns reHoB B
pesynbTaTte KpOCCUHroBepa.

XpOMOCOMHas Teopua HacneaACTBEHHOCTWU. [ eHeTUYeCcKne KapTbil.

[eHeTuKa nona. XpoMOCOMHOe onpefenieHne nona. AyTocombl U
NosioBble XPOMOCOMbI. [OMOramMmeTHble U reTeporaMeTHble OpraHusMbl.
HacnepoBaHue NpuU3HaKoB, CUEmnIeHHbIX C MOJIOM.

N3mMeHunBOCTb. BuAabl WN3MEHYMBOCTU. HeHacneACTBeHHas U
HacnegcTBeHHasas. Ponb cpeibl B HeHacnefCTBEHHOM W3MEHYUBOCTM.
XapakTepucTmka MoanduKaunoHHOM U3MEHYMBOCTU. BapnaumoHHbIn pag
N BapnaunoHHas Kpuasa. Hopma peakuunu npusHaka. KonvyectBeHHble U
KayeCTBEHHble MpU3HaKM UM WX HopmMa  peakumu. CBoMcTBa
MoanpunKauMOHHON N3MEHYNBOCTM.

HacnencrteeHHas, nnn reHoTunuyeckas, N3MEHYUBOCTDb.
KombuHaTnBHas M3MeH4YnMBOCTb. Meno3 1 MosoBOM MPOLECC — OCHOBA
KOMOUHATUBHOM N3MEHYNBOCTM. MyTaunoHHas N3MEH4YNBOCTb.

Knaccugukauma MyTaumin: reHHble, XPOMOCOMHbIE, FreHOMHble. YacToTa u
NPUYMHBbI MyTaumin. MyTareHHble ¢akTopbl. 3aKOH TOMOJIOMMYECKNX
pAnoB B HacneacTBeHHOW nsMmeHuynsoctu H. . BaBunosa.

BHesaepHaa Hacne4CTBEHHOCTb U UBMEHYNBOCTD.

[eHeTnka 4enoseka. Kapuotun 4enoBeka. OCHOBHble MeTOAbl
reHEeTUKN YesloBeKa: reHeasiorm4eckumn, 6IM3HeL0BbIN, LMTOrEHETUYECKUIA,
OUOXUMUYECKUN, MONeKYNAPHO-reHETUYECKUN. CoBpemMeHHoe
onpeaeneHue reHoTuna: NOJIHOreHOMHOe CeKBEHUPOBaHMUe,
reHoTunupoBaHne, B TOM uucne c nomowpbto [l P-aHanusa.
HacnenctBeHHble 3aboneBaHUA YyenoBeKa: reHHble 6011e3HU, 601e3HN C
HacneACTBEHHON NpeapacnosioXXEeHHOCTbH), XPOMOCOMHblE OOJIE3HM.
Comatnyeckne U reHepatuBHble MyTaumu. CTBONOBble KJIETKM.
MpuHUMNBbI 340pOBOro obpasa >XWU3HW, ANArHOCTUKMK, NMPOGUNAKTUKN U

neyeHus reHeTU4YeCcKux 60Ne3Hen. Meguko-reHeTu4eckoe

KOHCYNbTUpPOBaHue. 3HayeHue MeJUNLIMHCKON reHeTUKun B

NpenoTBpaLLEHMN N NIEYEHUU TeHETUYECKNX 3ab01eBaHM YenoBeKa.
JleMOoHCcTpaLumu:

MopTpeTbl: . MeHpgenb, T. Mopran, I'. ae ®pus, C. C. HeTBepukos, H.
B. Tumodees-Pecosckuin, H. U. BaBunos.

Tabnuubl ©n cxembl: «MoHOrM6pNAHOE CKpewmBaHMe W ero
LMTOreHeTn4ecKas OCHOBay, «3aKoH pacLuensieHns n ero



LUMTOreHeTnyeckass OCHOBa», «3aKOH YMUCTOTbl ramer», «AurnépuaHoe
CKpelunBaHumey, «LlnTonornyeckne 0OCHOBbI AUTMOPULHOIO CKpeLLMBaHNA»,
«Meno3s», «Bzanmopencrteme annesibHbIX reHoB», «[ eHeTU4YecKne KapTbl
pacTeHWN, XXUBOTHbIX U YesioBeKa», «[ eHeTuKa nonay», «3aKOHOMEPHOCTH
HacnegoBaHWUs, CUEMJIEHHOro0 C nosoM», «KapuoTunbl 4YenoBeka W
YXUBOTHDIX», «Buapbl N3MEHUYUBOCTMY, «MopgudunkaymoHHas
N3MEHYNBOCTb», «HacnepoBaHue pesyc-pakTopa», «[eHeTuka rpynn
KpoBuW», «MyTaunMOHHass USMEHUYNUBOCTbY.

O6opynoBaHue: MoAenu-annjankauum «MoHormépugHoe
cKpeLwnBaHue», «HenonHoe AOMUHUPOBaAHNEY, «AnrnébpungHoe
CKpelumBaHue», «[lepekpecTt XpOMOCOM», MUKPOCKOMN M MUKporpenapaT
«[posoduna» (Hopma, MyTauum (opMbl KpblIbEB M OKpacKu Tena),
repb6apuin «Fopox NOCEBHOM».

JTabopaTopHble U NpakTU4Yeckue paboTbl.

NlabopatopHaa  pabota N2 5.  «M3yyeHue  pesynbTaToB
MOHOrM6PUAHOrO U AUFMOPUOHOrO CKpelunBaHus Yy A[pos3odunbl Ha
FOTOBbIX MUKpOMpenapaTax».

NlabopatopHaa pa6ota N2 6. «MN3yyeHne mMoanDUKALMOHHOMN
N3MEHUYMBOCTU, MOCTPOEHWEe BapuauMOHHOIo psga W BapuauMOHHOM
KPUBOW».

JNabopatopHasa pabota N2 7. «AHanu3 myTtauum y apo3odusbl Ha
FOTOBbIX MUKpOMNpenapaTax».

MNpakTnyeckasa paboTta N2 2. «CocTaBneHne U aHaan3 poAoCNOBHbIX
yenoBekanr.

Tema 7. Cenekuus opraHnamMoB. OCHOBbl GUOTEXHOIOMUN.

Cenekuma Kak Hayka W npouecc. 3apox[eHue cenekumm u
AomMectukaumsa. YdyeHne H. . BaBunoBa o LeHTpax MPOUCXOXOEHUA U
MHOroobpasusi  Ky/lbTYpHbIX pacTeHuin. LleHTpbl  nMpoucxoxaeHus
AOMaLLHKUX XXMUBOTHbIX. COpT, NopoAa, WTaMM.

CoBpeMeHHble MeTofbl cenekumn. MaccoBblM U MHOMBUAYANbHbIN
OT6Opbl B CenekuuMm pacTeHMh W XUBOTHbIX. OueHKa 3KCTepbepa.

BNM3KOpPOACTBEHHOE CKpellMBaHMEe — WHOPUAUHT. Yuctas nuHuS.
CkpeluMBaHMe YUCTbIX NMHUA. [eTeposuc, wWNn rubpuaHas cuna.
HepoacTeeHHoe CKpellMBaHue - ayTOPUANHT. OTnanéxHas

rmépmuansaumns n eé ycnexu. VICKyCCTBEHHbI MyTareHes u MosiydeHune
nonunnonpoB. [OCTUMXEHUA  cenekumnm pacTeHUW, >KUBOTHbIX W
MWKPOOpPraH3MoB.

BuoTexHonorms kKak oTpacsib Npou3BOACTBa. [eHHas WHXeHepus.
dTanbl co3faHus pekoMbuHaHTHoM [OHK mn TpaHCreHHbIX OpraHuM3MmoB.



KnetoyHaa wuHXeHepusa. KneTouHble KynbTypbl. MWKpPOK/OHaNbHoeE
pasMHOXeHWe  pacTeHun.  KrnoHupoBaHMe  BbICOKOMPOAYKTUBHbIX
CeNIbCKOXO3ANCTBEHHbIX OpPraHNM3MoB. JKOJIOTUYecKMe Wn STuYeckue
npo6nembl. TMO — reHeTUYeckn MoanULNPOBAHHbIE OPraHU3MbiI.

LleMoHcTpauymu:

MopTtpeTtbl: H. U. BaBunos, U. B. MuuypuH, . [l. KapneueHko, M. ©.
MNBaHoOB.

Tabnuubl ©n cxembl: KapTta «LleHTpbl NpoucxoXpeHus U
MHOroo6pasuns KynbTypHbIX pacTeHUn», «[lopoabl AOMALLUHNX XXNUBOTHbIX»,
«CopTa KynbTypHbIX pacTeHun», «OTaanéHHasa rméopuamsauma», «PaboTbl
akagemMuka M. @. NeaHoBa», «[Monunnongma», «O6bEKTbl BUOTEXHONOTUNY,
«KneToyHble KynbTypbl N KNOHUPOBaHNe», «kKOHCTpynpoBaHne n NepeHoc
reHOB, XPOMOCOMY.

O6opyaoBaHMeE: MYJISHKM MJIOAOB M KOPHENIoA0B AMKUX (GopM M
KYNbTYPHbIX COPTOB pacTeHun, repbapuin «CenbCKOXO3MCTBEHHbIE
pacTeHunsa».

JTabopaTopHbie U NpakTu4Yeckue paboTbl.

IKcKypcusa «OCHOBHble MeToAbl U AOCTUMXKEHUSA ceneKunn pacTeHun
M XKMBOTHbIX (Ha CENeKUMOHHYI CTaHUWUIO, TMNJEeMEeHHyo depmy,
COpTOUCNbITaTE/IbHbIN Y4acTOK, B TEMJIMYHOE XO3AMCTBO, NlabopaToputo
arpoyHMBepcuTeTa UM Hay4yHOro LieHTPa)».

11 KJTACC

Tema 1. OBONOLMOHHAA BUONOIUA.

[Mpennocbiniku BO3HWUKHOBEHMA 9BOJIFOLMOHHOM Teopuu.
OBOJIIOLMOHHAs TEeOpUs N e€ MecTo B 6UONOrnun. BnusHme aBontoLUMOHHOM
Teopuu Ha pa3BuTUEe GMONOTNKN N APYrnX HayK.

CBunpetenbcTBa 3BOJTOLUN. [ManeoHTONOrMYyeckKme:
nocneaoBaTesibHOCTb  MOSIBIEHUSS BUAOB B MaJIeOHTOSIOMMYECKOM
netonucu, nepexoaHolie ¢dopmbl. buoreorpadunyeckme: CXoAcCTBO M
pasnunyune dayH n bnop MaTepMKOB U OCTPOBOB.

SMbpuonormyeckme: CXoACTBa W pasinuMs 3MOPMOHOB pPasHbIX
BMOOB MNO3BOHOYHbIX. CpaBHUTENbHO-aHAaTOMUYECKNE. TOMOJIOTNYHbIE,
aHanornyHble, pyaAUMeHTapHble opraHbl, araBuM3Mbl. MonekynsapHo-
6MOXUMUNYECKME: CXOACTBO MEXAHM3MOB HACNEeACTBEHHOCTU N OCHOBHbIX
MeTabo/IMYEeCKNX NyTen y Bcex opraHn3moB.

IsontoumnoHHasa Teopusa Y. apsuHa. [peanocbiyikn BOSHUKHOBEHUA
AapBuHu3Ma. [Bumxywme cunbl 3Bonwouum BUMAaoB no  [lapBuHY
(M36bITOYHOE pa3MHOXeHune npu OrpaHNYeHHOCTH pecypcos,



HeonpeAenéHHaa  W3MEHYMBOCTb, 6Gopbba 3a  CyLleCTBOBaHue,
eCTeCTBEHHbI 0THOP).

CuHTeTnYeckas Teopus apontoLmnmn (CTI) n e€ 0OCHOBHbIE MOJIOXKEHWS.

Mukpoasontouusa. Nonynaumna Kak eaguHuLa Buaa U 3BoJIHOLMN.

Oeuxywme cunbl  (pakTopbl) 3BOMOUMM BUAOB B NpUPOAE.
MyTaunOHHbIN npouecc n KOMOMHaTUBHas N3MEHYNBOCTb.
MonynsaunoHHbIEe BOMHbI U Apend reHoB. M3onsauusa u murpaums.

EcTecTBeHHbIV 0T6OP — HanpaBasawwWwmn akTop asonoumm. opmbl
eCTeCTBEeHHOro otéopa.

[pMCNOCO6NEHHOCTb OpraHM3MOB KakK pesynbTaT  3BOJIHOLMM.
MNpumepbl  npucnocobneHnn y  opraHuamoB. Apomopdo3bl U
nguoaganTaumu.

Buag v BupoobpasosaHue. Kputepunm Buaa. OCHOBHble ¢HOpMbI
BMA006pa3oBaHus: reorpaduyeckoe, aKOI0rmMyecKoe.

Makpoasontouusa. opMbl aBoOUNKN: puUneTndeckas, AnBepreHTHas,
KOHBepreHTHas, napannenbHas. HeobpaTMMOCTb 3BOJOLMUMN.

MpoucxoxaeHne oT HecneymnanmsnpoBaHHbIX NpeakoB.
[MporpeccupytoLiasa cneunanusauuva. AgantmeHasa paguaums.
JeMoHcTpauumu:

MopTpeTbl: K. JInHHeN, XK. b. Jlamapk, Y. NapsuH, B. O. KoBanesckup,
K. M. bap, 3. lNekkenb, ®. Mionnep, A. H. CeBepuos.

Tabnuubl U cxembl: «PasBUTME OPraHMYecKoOro Mupa Ha 3eminey,
«3apobilin  MO3BOHOYHbIX >XUBOTHbIX», «ApXxeonTepukc», «PopMmbl
60pbbbl 3a cyulecTBOBaHMe», «EcTecTBeHHbI 0T60p», «MHOroobpasue
COpPTOB pacTeHumn», «MHoroobpasme Mnopof >XMBOTHbIX», «[lonynaumm»,
«MyTaUuoHHaaA W3MeHUYMBOCTb», «ApomMopdosbl», «Manoagantaummy,
«0O6bwas pereHepauusi», «ABuxywme cunbl aBoawouun», «Kapta-cxema
MapuwpyTta nytewectBua Y. [JapBuHa», «bopbba 3a cyLleCTBOBaHMEY,
«[MpncnocobneHHOCTb OpraHM3mMoB», «["eorpadunyeckoe
BNA006pasoBaHme», «IKOOrmyeckoe BugoobpasoBaHmes.

O6opyaoBaHMeE: KOJEKUMS HACEeKOMbIX C pasfiMyHbIMU TUNaMM
OKpacku, Habop nnoAoB W ceMsiH, Konnekumsa «lMpumepbl 3alWMUTHbIX
NPUCNOCOBNEHNUN Yy XKUBOTHbIX», Mopaenb «OCHOBHble HamnpaB/eHns
sBonouum», O06bEMHas Mopaenb «CTpoeHMe TrOJIOBHOMO  MoO3ra
MO3BOHOYHbIX».

Buoreorpaguyeckas kapta Mupa, konnekuyms «OPopmMbl COXpaHHOCTU
MCKOMaeMbIX XXUBOTHbIX U pacTeHU», MoaeNnb annaukauusa «lepekpécTt
XPOMOCOMY, BfiaXkKHble npenapaTbl «Pa3BuTve HacekomMmoro», «PasButue
NArywKu», MukponpenapaT «[po3oduna» (Hopma, MyTauuum ¢hopMbl



KPbISIbEB N OKPacKu Tena).

JlabopaTOpHbIe ¥ NpakTuyeckne paboTbl:

NabopaTtopHaa pab6ota N2 1. «CpaBHeHue BMAOB MO
MOP®dOSIOrM4YECKOMY KPUTEPUIO».

NabopaTtopHasa pa6ota N2 2. «OnucaHMe nNPUCNOCOBNEHHOCTH
opraHuMsMa n eé€ OTHOCUTENIbHOIO XapakTepan.

Tema 2. BOBHUKHOBEHUE U pa3BUTUE XXU3HU Ha 3eMrie.

[loHay4yHble npefCcTaBfieHUA O 3apOXAEHUU HKU3HWU. HayuyHble
rMNoTe3bl BOSHUKHOBEHUS XMU3HN Ha 3emse: abnoreHes U naHcnepmus.
XumMmunyeckas aBontounst. AGMOreHHbIN CUHTE3 OpraHMYecKux BewecTB U3
HeopraHM4yecknx. JKCNepuMeHTaNbHOe MNOoATBePXAEHNE XUMUYECKOM
9BOMOLUMKN. HayanbHble aTanbl 6uonorndeckon asonoumn. Fmnotesa PHK
-Mupa. @dopmupoBaHuMe MeM6OpaHHbIX CTPYKTYp W BO3HUKHOBEHME
NpoOTOKNIeTKN. [lepBble KneTknu u ux apoawoumnsa. dopmMmupoBaHue
OCHOBHbIX FPYMM XXWBbIX OPraHM3MoOB.

PasButne XnsHM Ha 3emne no spamMm u nepuogam. Katapxen.
Apxenckaa n nporeposonckas apbl. [Naneosonckas apa n eé nepuopbl:
KeMOpPUNCKNN, OPLAOBUKCKUN, CUNYPUNCKNN, JEBOHCKUN,
KaMeHHOYroJibHbIN, NEPMCKUNA.

Me3o3o1cKas spa 1 eé nepuofbl. TPMaCOBbIN, KOPCKU, MESTOBOWN.

KanHo3onckaa apa n eé nepuoabl: naneoreHoBbl, HEOreHOBbIN,
aHTPOMOreHoBbIN.

XapakTepucTmka KnmmaTta n reosiormyeckux rnpoueccoB. OCHOBHble
3Tanbl 3BOIOLUMN PACTUTENBHOINO U XXUBOTHOro Mupa. Apomopdosbl y
pacTeHUN N XXUBOTHbIX. [MossBNeHKe, pacLuBeT U BbIMUPAHUE FPYNI XNUBbIX
OpraHM3Mos.

CuctemMa oOpraHMYecKOro Mupa Kak OTpaeHue 9BOJIoLUMUN.
OCHOBHble cucTeMaTnyeckmne rpynrbl OpraHN3MoB.

dBontoumsa JenoBeka. AHTponosiorMs Kak Hayka. Passutue
npeAcTaBfieHUn O MPOUCXOXAEeHUU denoBeka. MeTtogbl U3yyeHusA
aHTporioreHesza. CxopctBa M pasnMumMa  4YesioBeka U XXUBOTHbIX.
CuctemMatunyeckoe nosioXXeHue YyesnoBeka.

Oewxywme cunbl (dhakTopbl) aHTpornoreHesa. HacnepacTBeHHas
N3MEHYNBOCTb U €CTEeCTBEHHbIN 0T60op. O6LWECTBEHHbIM 06pas XU3HW,
N3roToBJIEHMNE OPYANN TPYAaQ, MblLLSIEHNE, peUyb.

OCHOBHble CTagun U BETBW 3BOJIIOLMN YenoBeKa: aBCTPanoOnUTEKMN,
Yenosek ymernbin, HenoBek npamMoxoaaLwmn, Henosek HeaHZepTanbCKUn,
YenoBek pasyMHbin. Haxoaku  MUCKOMaeMblX OCTaTKOB, BpeMmA
CyLLeCTBOBaHMs, 06nacTb pacnpoCTpaHeHusi, 06bEM FOJIOBHOIO MO3ra,



06pa3s XXM3HU, Opyaus.

Yenoseyeckne pacbl. OCHOBHble 60MbluMe pacbl: eBponeouaHas
(eBpasuiickasn), Herpo-aBcTpanongHasn (aKBaTopuanbHas), MOHronongHas
(asnaTcko-amepurkaHckas). YepTbl NMpUCNocob6/1eHHOCTU NpeacTaBuTeNen
YyesloBEYECKMX pac K YC/I0BUAM CyllecTBOBaHUA. EQUHCTBO YyenoBevyeckux
pac. Kputunka pacusma.

JleMOoHCcTpauumu:

MopTpeTtbl: ®. Pean, J1. MacTep, A. N. OnapuH, C. Munnep, I'. IOpn, 4.
HapBuH.

Tabnuubl U cxeMbl: «Bo3HMKHOBeHMEe CONHEYHOM CUCTEMDIY,
«Pa3BuTne opraHu4yeckoro mupar», «PactutenbHasa Knetkar», «)XMBOTHas
kKnetka», «[lpokapuoTuyeckas KneTka», «CoBpeMeHHass cucTema
opraHumyeckoro mwupa», «CpaBHeHMEe aHaTOMWYECKUX YepT CTPOeHus
yenloBEKA WU  4YesioBEeKOOOpasHbix 06e3bsiH», «OCHOBHble MecCTa
NaneoHTONONMYECKNX Haxo4oK MNpeaKoB COBPEMEHHONO YesloBeKay,
«[ApeBHenLwmne nrogn», «lpeBHue noan», «llepeble COBPEMEHHbIE NH0ANY,
«4Henoseyeckue pacbli».

O6opypoBaHue: Mynsxxu «[poucxoxaeHne denoseka» (6rOCTbI
aBCTpasionuTeka, MUTeKaHTpPona, HeaHaepTasbLa, KPOMaHbOHLA), CNEMKY
WM N306paXKeHUsI KaMeHHbIX Opyaui NepBo6bITHOrO YenoBeka (KaMHU-
yonnepbl, pyouna, ckpe6na), reoxpoHonorvyeckass Tabnuua, Konnekums
«®OpMbl COXPaHHOCTM UCKOMAEMbIX XXMBOTHbIX U PaCcTEHUIN».

JlabopaTOpHbIe U NpakTuyeckne paboTbl:

MNpakTnyeckaa pabota N2 1. «M3yyeHMe UCKOMaAEMbIX OCTaTKOB
pacTEHUN U XXNBOTHbIX B KOJIJTEKLINAX.

OKCKypcusi «DBOJIIOLMA OpraHMYeckoro mupa Ha 3emne» (B
eCTEeCTBEHHO-HaY4YHbI UM KpaeBeaveckuii Mysen).

Tema 3. OpraHusmbl U OKpyXKatoLlLasa cpepa.

oKonorMst Kak Hayka. 3ajaum wu pasgenbl akonorun. Metopbl
9KONOrMYeckKnx  uccnepoBaHun.  OKONIOMMYECKoe  MUPOBO33peHUe
COBPEMEHHOro YenoBeka.

Cpeabl o06buTaHMA OpraHuM3MoOB:. BOAHas, Ha3eMHO-BO34yLUHas,
NoYBEHHasi, BHYTPMOPraHM3MeHHas.

Skonornyeckne  daktopbl.  Knaccudumkauma  3KOMOrMYECKUX
dbakTOpoB: abMoTMyecKue, GUOTUYECKME W aHTPOMOreHHbie. [encraue
9Konormyecknx akTopoB Ha OpPraHnU3Mbl.

Abuotunyeckne  ¢akTopbl: CBeT, TemnepaTypa, BaXHOCTb.
doTtonepnogmsm.  pucnocobneHnss  OpraHMsMoB K OENCTBUIO
abnoTunyeckmx pakTopoB. bronornyeckme puTMmbl.



buotuyeckne dakTopbl. Buabl 6MOTMYECKMX B3aUMOAENCTBUNA:
KOHKYPEHUMS, XULWHUYECTBO, CUMOBMO3 U ero ¢opmbl. [lapasuTtunam,
Koonepauus, MyTyanusm, KOMMEHCcann3m (KBapTUPAHCTBO,
Hax/ebHN4YecTBO). AMeHcanunaMm, HenTpanuam. 3HadyeHue 6UOTUYECKUX
B3aMMOLENCTBUN ANA CYLWECTBOBaAHUS OpPraHM3MOB B MNPUPOAHbIX
coobLllecTBax.

Skonorunyeckune XapaKTepUCTUKK nonynsaunu. OCHOBHble
nokasaTtenn nonynsuMn: YUCNEHHOCTb, MJIOTHOCTb, POXX[AEMOCTD,
CMEepPTHOCTb, MPUPOCT, MUrpaums. nHamMmka YACNEHHOCTM NONynAaunmn n
eé perynauums.

JleMOoHcTpauumu:

MopTpeTbl: A. T'ym6onbaT, K. ®. Pynbe, 3. 'ekkenb.

Tabnuubl n cxembl: KapTa «[lpupogHble 30HbI 3emnn», «Cpepapl
obuTaHuns OpraHn3MoB», «PoTonepnoamsmy, «Monynaumm,
«3aKOHOMEPHOCTU  poCTa  YMUCMIEHHOCTM  MONynsunnM  MHY3opumn-
Typenbkuy, «MnweBble Lenn».

JTabopaTopHbie U NpakTu4Yeckue paboTbl.

JlabopaTopHasa pa6ota N2 3. «Mopdonorndyeckme 0OCOHEHHOCTU
pacTeHWM U3 pasHbIX MECT OOUTaHMUSA».

JNabopaTopHasa pabota N2 4. «BnusaHue cBeTa Ha poCT U pasBuUTMeE
YepeHKOB Koneycay.

MNpakTuyeckaa pab6ota N2 2. «[logCy€T NNOTHOCTM NONYNSAUUN
pa3HbIX BUOOB pacTeHNN».

Tema 4. CoobLuecTBa 1 3KO0rM4yeckmue CUCTEMBbI.

Coo6LecTBO OpraHMsaMoB — 6uoueHo3. CTpyKTypbl 6uMOLEHOo3a:
BUAOBas, MNPOCTPaAHCTBeHHasi, Tpoduuyeckas (nuwesas). Buabl-
AOMWHaHTbI. CBA3KU B 6UOLEHO3eE.

dkonornyeckne cuctembl (akocuctembl). MoHATHE 06 aKOoCUCTEME U
6uoreoLeHo3e. @yHKUMOHaNbHbIE KOMMOHEHTbI 9KOCUCTEMDI:
NPOAYLEHTbI, KOHCYMEHTbI, peayueHTbl. KpyroBopoT BeLlecTB U MOTOK
aHeprumn B akocucteMe. Tpoduryeckune (NuLLEBbIE) YPOBHU 9KOCUCTEMDI.
MuweBble uenu n ceTn. OCHOBHbIE MOKa3aTeNn aKoCUCTEMbI: Bruomacca,
NpoAyKUMs. JKONOrnyeckme nupamumgbl: NpPOAYKUUKW, YUCNEHHOCTW,
6uomaccbl. CBoMcTBa 9KOCUCTEM: YCTOMYMBOCTb, CaMOpErynaums,
passuTue. Cykueccus.

MpupoaHble 3KOCUCTEMbI. JKOCUCTEMbI O3EpP U peK. IJKocucTema
XBOWHOIO UM LUMPOKOJIMCTBEHHOIO Jleca.

AHTPOMOreHHble 3KOCUCTEMbI. ArpO3KOCUCTEMDBI. YPOOIKOCUCTEMDI.
buonorndyeckoe U1 XO03AMWCTBEHHOE 3HayeHWe arpoaKOCUCTEM U



yp6O3KOCUCTEM.

buopasHoobpasne Kak ¢GakTop  YCTOMYMBOCTM  3KOCUCTEM.
CoxpaHeHue 6MoNorn4eckKoro pasHoobpasunsa Ha 3emrne.

YyeHne B. W. BepHaackoro o o6uocdepe. [paHuubl, COCTaB WU
CTPpyKTypa 6uocdepbl. XXnBoe BewectBo M ero GyHKumMn. OCob6eHHOCTH
6uocdepbl Kak rnodanbHON 3KOCUCTEMbI. [IMHaMMYecKoe paBHOBECUE U
obpaTHas cBA3b B buochepe.

KpyroBopoTbl BewWwecTB U 6UMOreoXMMMYECKUe UUKIbl 3/IEMEHTOB
(yrnepopaa, azota). 3oHanbHOCTb 6Mochepbl. OCHOBHbIE 6UOMbI CYLLW.

YenoBeyectBo B 6uocthepe 3emMnn. AHTPOMOreHHble U3MEHEHUS B
ounocdepe. NobanbHble 3KOOrMYecKme nNpobnemMsoil.

CocyuwiectBoBaHMe npupogbl W 4yenoBeyecTBa. CoxpaHeHue
6uopasHoobpasnsa Kak OCHOBa YycTomumBocTu oOuochepbl. OcHoBa
pauMoHanbHOro  yrnpaBneHuUss  MNPUPOAHbIMW  pecypcaMuM U UX
ncrnonb3oBaHue. [JLoCTUXEHMS BUOOrMM U OXpaHa NPUPOAbI.

leMoHcTpauumu:

[MopTpeTbl: A. XK. TeHcnu, B. H. Cykaués, B. . BepHaackum.

Tabnuubl M cxembl: «luwesBble uUenu», «buoueHo3: cocTaB U
CTPYKTypa», «[MpnpogHble coobLLecTBa, «Llenu MUTaHUA,
«9Konoruvyeckas nupamunpa», «bumocdepa u 4enosek», «3IKocUcTema
LLUMPOKOSIMCTBEHHOIO Jfleca», «9KOCUCTEeMa XBOWMHOro neca», «buoueHos
BOAOEMA», «ArpoLeHo3», «[IpuMepHblie aHTPOMNOreHHble BO34ENCTBUA Ha
npupoay», «BaxkHenlwme UCTOYHMKM 3arpA3HEHNA BO3AyXa W FPYHTOBbIX
Boa», «[loyBa — BaxHelwaa cocTaBnsowas 6uochepbl», «PakTopbl
aerpagauumm noys», «[apHUKoBbIM apdeKkT», «PakTopbl pagnoakTUBHOIO
3arpsi3HeHus 6unochepbi», «06buas CTPYKTYypa 6uocdepbi»,
«PacnpocTpaHeHue XunsHu B 6uochepe», «030HOBbIN aKpaH Guochepbi»,
«KpyrosopoT yrnepoga B 6uocdepe», «<KpyroBopoT azoTa B Npupoae».

O6opypoBaHue: Mogenb-annankaums «TUNnYHble OUOLLEHO3bI»,
repbapuin  «PacTuTenbHble coobliecTBa», Koanekuum «buoueHo3»,
«Bpegmtenu BaXKHEMLUNX CENbCKOXO3AANCTBEHHbIX KYNbTyp», repbapum u
KONNEKUMM pacTeHUA W XKMBOTHbIX, MpUHagnexawme K pasHbIM
9KOSIOrnMYyecknm rpynnam ogHoro BuAaa, KpacHaa kHura Poccuickon
depepaumm, N306paxKeHnst OXpaHseMbIX BULOB PaCTEHUN U XXUBOTHbIX.



NITAHNPYEMbBIE  PE3YJIbTATbl OCBOEHUA  TPOIrPAMMbBI  T10
bnosiormm HA  BA3OBOM  YPOBHE CPEOHEIO  OBLUENO
OBbPA30BAHUA

CornacHo ®I'OC COO, yctaHaBnunBaloTCs TpebOBaHMUSA K pesynibTaTaMm
OCBOEHUA 0OyYyarLWMMUCA MPOorpaMm CpeaHero obuwero obpasoBaHus:
JINYHOCTHbIM, MeTanpeaMeTHbIM U NPeAMETHbIM.

JINHHOCTHDbIE PE3YJIbTATHI

B CTpyKType JIMYHOCTHbIX pe3y/bTaTOB OCBOEHUS npeameTa
«bnonoruva» BblgeneHbl cnegylowme  COCTaBnsdwowme: 0OCO3HaHue
06y4aroLWMMNCA POCCUNCKON rPpaXKaaHCKON MAEHTUYHOCTU — FOTOBHOCTHM
K CaMOpasBUTUIO, CaMOCTOATENIbHOCTU M CaMOONpeaeneHnto, Hanmiune
MOTUBALUMMN K OOYYEeHUIO OWONorMK, LefieHanpaBiieHHOe pa3BuUTUE
BHYTPEHHUX YOEeXAEHUN NNUYHOCTU Ha OCHOBE KIOYEBbLIX LEHHOCTEN U
NCTOPUYECKNX TPaauLNIM pa3BUTUS BMONOINMYECKOro 3HaHUS, FOTOBHOCTb
M  CMOCOBGHOCTb  OOy4YalroWMXCS  PYKOBOACTBOBATbCA B CBOEeW
NeATe/IbHOCTU  LeHHOCTHO-CMbIC/NIOBbIMW  YyCTaHOBKaMK, MNPUCYLLUMU
cCucteMe OMOJSIONMYECKOrO O0OpasoBaHMA, HanuMuMe SKOMOrMYecKoro
NPaBOCO3HAHMSA, CMOCOBGHOCTM CTaBUTb LEIN U CTPOUTb XXMU3HEHHbIE
naaHbl.

JINUHOCTHbIe  pes3ynbTaTbl OCBOeHMA npegMeta  «buonorua»
JOCTUraloTCs B eMHCTBE y4eOHON M BOCMUTATENbHON AEATEeNbHOCTU B
COOTBETCTBUM C TPaguUUMOHHBIMU POCCUUCKUMU COLMUOKYNbTYPHbIMY,
NCTOPUYECKUMU N [YXOBHO-HPABCTBEHHbIMWU LLEHHOCTAMMU, NPUHATLIMA B
obliecTBe MpaBuIaMu U HOPMaMu MNOBEAEHUS WU CMNOCOOBCTBYHOT
npoueccamMm caMoro3HaHuda, CaMOBOCNUTaHNA U CaMOPa3BUTUSA, pa3BUTUSA
BHYTPEHHEN MO3ULUM JINYHOCTKU, NMaTPUOTU3MA, YBAXXEHUA K 3aKOHY W
NpaBONOPALKY, YenoBeKy TpyAa W cTaplleMy MOKONEHUIO, B3aUMHOr0
YBaXXEHUs,, OEpeXxHOro OTHOLWEHUA K KyNbTYpHOMY Hacneamto W
TpaguMuusM MHOroHauuoHanbHoro Hapoga Poccuitckon ®eaepauumy,
NpPUpPoOAE N OKPYXKaloLLLEen cpese.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Y4ebHOro npeamMmeTta «bunonorms»
JOJSDKHbI  OTpaXaTb FOTOBHOCTb M CMOCOGHOCTb  Oby4darolmxcs
pyKoBOACTBOBaTbCA CHOPMUPOBAHHON BHYTPEHHEN MO3ULMEN NIMYHOCTH,
CUCTEMOWN  LEHHOCTHbIX  OpWeHTauun, MNO3UTUBHbLIX  BHYTPEHHUX
ybexxaeHnin, COOTBETCTBYHOLWMX TPAANLMOHHBIM LLEHHOCTSIM POCCUIMNCKOrO
O6LLLECTBA, pacCLUMPEHMEe XXU3HEHHOro OMnbiTa M OMnbiTa AEATENbHOCTU B
npouecce peanusaumm OCHOBHbIX HanpaBfeHWW BOCMUTATESIbHOMN



[eATe/IbHOCTH, B TOM YnUCIe B YacTu:
1) rpaXkgaHCKOro BOCNUTaHUS:

chOpMUPOBAHHOCTb FpaXKAaHCKOM MO3unLMM 0byYatoWerocs Kak
aKTUBHOIO N OTBETCTBEHHOIO YJieHa POCCUMCKOro 06LLEeCTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHbLIX MNpaB U 06A3aHHOCTEN,
yBa)KeHne 3aKOoHa U rnpaBonopsaaka;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW AeATESIbHOCTU NpU co34aHnu
YYEOHbIX TMPOEKTOB, PpelIeHNN Y4ebHbIX W NO3HaBaTesibHbIX 3ajav,
BbINOMHEHNUN BUONTOMMYECKUX IKCNEPUMEHTOB;

CNOCOBHOCTb onpenensaTb COOCTBEHHYH MO3ULMKO MO OTHOLUEHUIO K
AB/IEHUAM COBPEMEHHOW XNU3HU N OODBACHATD €€;

YyMEHMEe yunTbiBaTb B CBOMX [EUCTBUSAX  HeO06XO4MMOCTb
KOHCTPYKTUBHOIO B3aMMOLENCTBUA JOAEN C pPasHbIMU yHEXXOEHUAMMU,
KYNbTYPHbIMU LLEHHOCTAMM N CoLManbHbIM MOJSTIOXEHNEM;

rOTOBHOCTb K COTPYAHMYECTBY B npoLecce COBMECTHOro
BbINOMHEHNSA Yy4eOHbIX, NMO3HaBaTeNIbHbIX U UCCNefoBaTeNbCKUX 3ajav,
YBaXXUTE/IbHOrO OTHOLWIEHUSI K MHEHWUIO OMMOHEHTOB MpU O6CYXXAEHUN
CMOPHbIX BONPOCOB 6MONOrMYECKOro CoAep KaHus;

FOTOBHOCTb K 'yMaHUTapHOM N BOJIOHTEPCKOWN AeATENIbHOCTH,;

2) NaTPMOTUYECKOrO BOCMUTAHUS:

chOpMUPOBAHHOCTb POCCUNCKOM rpaXAaHCKON WUAEHTUYHOCTW,
naTpMoOTU3Ma, YBaXXEeHUA K CBOEMY Hapogy, YyBCTBa OTBETCTBEHHOCTMU
nepes PoauHOW, ropgoctn 3a CBOM Kpawn, cBOO POoauHY, CBOW A3blK U
KYNbTYypy, MPOLLSIOE N HACTOosILLLee MHOIOHaLUMOHanbHOro Hapoaa Poccuy;

LEHHOCTHOE OTHOLIEeHMe K MPUPOLAHOMY Hacnegumr U namATHUKaM
npupoabl, AOCTMXeHMAM Poccmn B Hayke, WCKYCCTBe, CMOPTe,
TexHonorusx, Tpyae;

CNOCOB6HOCTb OLEeHMBaTb BKJ1a4, POCCUACKUX YYEHDBIX B CTaHOBJIEHME
N pasBuTUe 6GMONOrnK, NMOHMMAHUS 3HAYEHUs OGMONOrMU B MO3HAHMU
3aKOHOB MPUPOAbI, B XXM3HWN YeNoBEKA N COBPEMEHHOIO O6LLECTBA;

naenHaa YyobexxAEHHOCTb, FOTOBHOCTb K CAY)XEHUIO W 3awmTe
OTeyecTBa, OTBETCTBEHHOCTb 3a ero cyaboy;

3) AyXOBHO-HPaBCTBEHHOIO BOCMMUTAHUS:

OCO3HaHWe lyXOBHbIX LLleHHOCTEeN POCCUNCKOro HapoAa;

cOpMUPOBAHHOCTb  HPABCTBEHHONO0  CO3HaHWSA,  3TUYECKOro
noBefeHus;

CNOCOBGHOCTb OUEHUBaTb CUTyauuto M MPUHMMATb OCO3HAHHbIE
peleHnsi, OPMEHTUPYACb Ha MOpasibHO-HPABCTBEHHbIE HOPMbI W
LLEHHOCTW,



OCO3HaHMe NIMYHOIro BKaga B NOCTPOEHUE YCTONYNBOro ByayLLEro;

OTBETCTBEHHOE OTHOLUEHWE K CBOMM POAUTENSAM, CO3[aHUIO CEMbMU
Ha OCHOBE OCO3HAHHOro MPUHATUA LEHHOCTEN CEMENHOW >XWU3HWU B
COOTBETCTBUM C TpaguLmsamm Hapogos Poccuy;

4) aCTEeTUYECKOro BOCNUTAHUSA:

9CTETMYECKOE OTHOLWIEHNE K MUpPY, BKJKO4Yas I3CTEeTUKY ObITa,
Hay4YHOro M TEXHWYECKOro TBOPYECTBA, CNOPTa, TPyAa, O6LLECTBEHHbIX
OTHOLUEHUN;

NOHMMaHMe 3MOLMOHANbHOIrO BO3AENCTBUSA XXMBOW MPUPOAbl N eé
LLEHHOCTW;

FOTOBHOCTb K CaMOBbIPaXEHU0 B pasHbiX BUAAX MWCKYCCTBa,
CTPeMJIEHME NPOABAATb Ka4eCcTBa TBOPYECKOM JIMYHOCTMY,

5) ¢msnyeckoro BocnutaHus, GOpMUPOBaAHUA KYNbTypbl 340POBbS
N 3MOLIMOHAsNIbHOro 611aronony4us:

NOHMUMaHME N peanu3aumsa 30pPOBOro 1 6e30MacHOro obpasa XXn3Hu
(smopoBoe nuTaHuWe, CO6MOAEHUE TUMMEHUYECKUX MNpaBUl U HOPM,
cbanaHCMpPOBaHHbIN PeXUM 3aHATUN U OTAbIXa, perynsapHas dusmyeckas
aKTUBHOCTb), 6€peXHOro, OTBETCTBEHHOIO M KOMMETEHTHOrO OTHOLLEHMS
K CO6CTBEHHOMY (PM3NYECKOMY U NCUXMYECKOMY 340POBbIO;

NOHMMaHWe LEeHHOCTU NpaBua MHAMBUAYANbHOIO U KONNEKTUBHOIO
6e30MacHOro NoBeAEeHMA B CUTYyaLMAX, YTPOXKaOLWMNX 340POBbIO N XXN3HU
NoAen;

OCO3HaHMe nNOoCNeacTBUA U HEMNPUATUMS  BPeOHbIX MPUBbIYEK
(ynoTpebneHus ankoronsi, HApKOTUKOB, KYpeHusl);

6) TPYZAAOBOIro BOCNUTAHUSA:

FOTOBHOCTb K TPYAY, OCO3HAHWE LLleHHOCTU MacTepCcTBa, TPYA0N00ME;

FOTOBHOCTb K aKTUBHOW [AeATENbHOCTU TEeXHOSIOrMYeckon u
coumnanbHowm HanpaB/IEHHOCTW, CMOCOBHOCTb MHULMMPOBATH,
NNaHMPOBATb U CaMOCTOATENbHO BbIMOMHATb TaKyto AeATENIbHOCTb;

MHTepecC K passinyHbiM chepamM npodeccuoHanbHON AeATENbHOCTH,
YyMEHMe coBepllaTb OCO3HaHHbIN Bblbop 6yayuien npodeccun wn
peann3oBblBaTb CO6CTBEHHbIE XXN3HEHHbIE MaHbl;

FOTOBHOCTb M CNOCOBGHOCTb K 06pa3oBaHMIO U1 CaMOOBpPa30BaHMIO Ha
NPOTAXEHUN BCEN XKUBHY;

7) 3KOJIOrMYeCcKoro BOCNUTaHUS:

9KOJIOrMYyeckn uenecoobpasHoe OTHOLIEHME K Mpupoae Kak
MCTOYHUKY XXM3HWN Ha 3eMJie, OCHOBE €€ CyLLeCTBOBaHUS;

MOBbILIEHNE YPOBHSA 3KOSIOMMYECKOM KynbTypbl: NpuobpeTeHune
OnblTa NJIaHMPOBAHMA MOCTYNKOB U OLLEHKN UX BO3MOXHbIX NOCNELACTBUM



OJ151 OKpYXKaroLLen cpepbl;

OCO3HaHWe Tr106aNbHOr0 XapakKTepa 3KONOrMYeckux npooénemMm wu
NyTen Ux peLleHus,;

CMNOCOBHOCTb  MCNOSb30BaTb MpuobpeTaemblie MNpU  U3YyYeHUU
OMONOrMN 3HAHUSA U YMEHUSA MpPU peLleHUM NpobneM, CBSI3aHHbIX C
paumMoHanbHbIM NpPUpPOAONOSIb30BaHNEM (cobntogeHne npaBun
noBefeHNs B MpUpoAe, HanpaBfieHHbIX Ha COXpPaHeHWe paBHOBECUS B
9KOCUCTEMAX, OXpPaHy BUAOB, 3KOCUCTEM, Buocdepbl);

aKTMBHOE HernpusaTve AeWCTBUM, MPUHOCSALLMX BPen OKpYXXatoLlewn
NpUpoOOHOM  cpefe, YMEHWe NpPOrHo3upoBaTb  HebnaronpusTHbIe
9KONorMyeckne  noOcneacTevMs  nNpeanpuHMMaeMbliXx — OEACTBUA U
npeAoTBpawaTh UX;

Hannyme pasBUTOrO0 3SKOJIOMMYECKOTO MbILIEHNS, 3KOSIOrMYeCcKom
KynbTypbl, OMbiTa [AeATENbHOCTM 3KONOMMYECKOMW HanpaB/IEHHOCTY,
YMEHUS PYKOBOACTBOBATLCA UMK B NO3HaBaTeNIbHOW, KOMMYHUKATUBHOWN
M couManbHOM MpaKTUKe, TOTOBHOCTM K Y4aCTUIO B MNPaKTMYECKOWN
AeATENbHOCTM 9KOJIOMMYECKON HaNpaB/IEHHOCTH;

8) LLEHHOCTM HayYHOro NO3HaHMUS:

cpopMUPOBAHHOCTb MUPOBO33pPeHUs, COOTBETCTBYHOLLErO
COBPEMEHHOMY YPOBHIO PasBUTUSA HAyKU WM OOLLECTBEHHOM MNPAKTUKM,
OCHOBaHHOIO Ha Auanore KyfabTyp, CNOCO6CTBYHOLLErO0 OCO3HAHMUIO CBOEro
MecTa B NOJIMKYNIbTYPHOM MUPE;

COBEpLUEHCTBOBAHNE A3bIKOBOM W YUTATESIbCKOM KYNbTypbl Kak
CcpencTBa B3aMMOAENCTBUA MeXAY NTI0AbMU U MO3HaHMA MUPa;

NOHUMaHne cneundunkn 6MoNorMmM Kak Haykum, OCO3HaHUSA €€ ponu B
dbopMMpOBaHMM  paUMOHANbHOrO HAy4YHOro  MbIWEHUsl, CO34aHUM
LLe/IOCTHOrO MpeAcTaBfieHUss 06 OKPYXXalLWeM MUpe Kak O eAUHCTBE
npupoAbl, 4enoBeka W  obwecTtBa, B MO3HAHUM  NPUPOLHbIX
3aKOHOMEPHOCTEN W pelleHMM TMpob6seM COXpaHEeHUss MpPUPOLHOro
paBHOBeCHS;

YOEXXOEHHOCTb B 3HAYMMOCTU OMONOrMM AN COBPEMEHHOWN
uMmBuNM3aumn: obecrneyeHnss HOBOIO YPOBHA Ppa3BUTUS MeLULMHDI,
cO3[aHMe MNepCcrneKTUBHbIX  OGUOTEXHOMOIMA, CMOCOOHbIX  pelwaTb
pecypcHbie Npob6ieMbl pa3BUTUS YENOBEYECTBA, MOUCKA NyTel BbIXxo4a U3
rnobanbHbIX 3KOJIOFMYECKUX MpobneM K obecrneyeHus rnepexoja K
yCTOMUYMBOMY PasBUTUIO, PaLMOHaANIbHOMY MCMNONb30BaHUIO MPUPOLHbIX
pecypcoB 1 GOpMUPOBAHUIO HOBbIX CTaHAAPTOB XMU3HYU;

3aMHTEPECOBAHHOCTb B MOJIYYEHUN BUONOrMYECKMX 3HAHUIN B LENax
MOBbILWEHMA O6LEN KYNbTypbl, ECTECTBEHHO-HAYYHON IPaMOTHOCTH, KakK



COCTaBHOM 4acTu (YHKLUMOHANbHOMN PaMOTHOCTM  OBy4atoLMXCS,
dbopmMumpyemon Nnpu nsydeHnn 6Monoruy;

NOHMMaHMEe CyLHOCTU METOAOB MO3HaHUS, WCMONb3yeMbIX B
€CTeCTBEHHbIX HayKaX, COCOGHOCTM UCMOJIb30BaTb Nosly4aeMble 3HAHWUS
AN aHanmMsa WU OODbSCHEHWS SABMIEHUA  OKPYXXAloOLWEero Mupa M
npoucxogsawmx B HEM W3MEHEHUN, yMeHune pgenaTb OO60CHOBAaHHbIE
3aKJ1H0YEHMS HA OCHOBE Hay4HbIX (haKTOB Y MMEIOLMXCS AaHHbIX C Liebio
NoJlyYeHMs 4OCTOBEPHbIX BbIBOAOB;

CMOCOGHOCTb  CaMOCTOSITENIbHO  MCMNONb30BaTb  GUOSIOrMYecKme
3HaHUA ANs peweHnsa NpobsieM B peanbHbIX XXM3HEHHbIX CUTyaUusiX;

OCO3HaHMEe  LIeHHOCTM  Hay4yHOM  [EesTeNbHOCTW, T[OTOBHOCTb
OCYLLECTBNATb MPOEKTHYHO UM UCCNnefoBaTeNlbCKyl0  AeATeNIbHOCTb
WHOMBUAYANbHO U B FPYNME;

FOTOBHOCTb M CMOCOGHOCTb K HENpepbiIBHOMY 006pa3oBaHUO U
CaMO0bOpa3oBaHUID, K aKTUBHOMY TOJIYYEHUIO HOBbIX 3HaHWA MO
61ONOrNMN B COOTBETCTBMUM C XKU3HEHHBIMU NOTPEOHOCTAMM.

METANPEOMETHDBIE PE3YJIbTATDI

MeTanpegMeTHble pesynbTaTbl OCBOEHMA Y4YebHOro npepmeTta
«bunonorunsa» BKOYaloOT: 3Ha4YNMble AN GOpMUPOBaHNA MUPOBO33PEHUS
o6yyaloLmMxXcs MexaucuunamHapHble (MexnpeaMeTHble) 06LeHaydHble
MOHATUA, OTpaxawuwme UeNoCTHOCTb HayyHOW KapTuHbl MuUpa WU
cneympunkKy MeToaoB MO3HAHUS, UCMNOJSIb3YEMbIX B €CTECTBEHHbIX HayKax
(BewLecTBo, 3Heprus, siB/IeHUEe, MNPOLECC, CUCTEMA, Hay4yHbln (akKT,
NPUHUMM, runoTesa, 3aKOHOMEPHOCTb, 3aKOH, Teopus, uccrepoBaHwue,
HabNoaeHNe, W3MepeHue, 3KCMepUMEHT U  APYrux), yHUBepcasbHble
y4YyebHble AencTBuUs (nosHaBaTesbHblE, KOMMYHUKaTUBHbIE,
perynaTuBHble), obecrneymBatolme dopmMmpoBaHme (GyHKLMOHANbHOM
PAaMOTHOCTM U COLManbHOMW KOMMETEHLUMN 0ByYaroLmMXCs, CNOCOOBHOCTb
00y4alroLWMXCsl  MCMONb30BaTb  OCBOEHHbIE  MEXAUCLMUMIMHApHbIE,
MUPOBO33PEHYECKNE 3HAHUA W YHUBEpcasibHble y4YebHble AENCTBUSA B
no3HaBaTes/IbHOM U coLManbHOM NpaKTUKe.

MeTanpeaMeTHble pesynbTaTbl OCBOEHUA MpoOrpamMmbl CpefHero
o6L1ero o6pasoBaHus AOIXKHbI OTpaXkaTb:

OBnageHne yHuBepCa/ibHbIMM Y4eb6HbIMU MO3HaBaTes/IbHbIMU
NEeNCTBUSMMN:

1) 6a30Bble NorMyeckne AeNcTBUS:

CaMOCTOATENbHO (QOpMYIMpoBaTb W aKTyannampoBaTb MNpobnemy,
paccMmaTpuBaTb €€ BCECTOPOHHE,



ncnosnb3oBaTb MNPU  OCBOEHUM 3HAHWN TMPUEMDBI  JIOTMYECKOro
MblLlNeHnsa (aHann3a, CUHTEe3a, CpaBHEHUS, Knaccudukaumm, 0606LeHns),
packpbiBaTb  CMbIC/T  OGUOJIOTMYECKUX  MOHATUIA  (BblAenssTb WX
XapaKTepHble NpU3HaKW, yCTaHaBAMBaTb CBSI3N C APYrMMU NOHATUAMMNM);

onpeaenaTb Uenu AesTeNbHOCTW, 3afaBasl napamMeTpbl U KpUTepun
MX  OOCTMXKEHUS,  COOTHOCUTb  pesynbTaTbl  [EeATEe/IbHOCTM  C
NoCTaBMIEHHbIMU LiENIIMMU;

ncnonb3oBaTb 6MoNnorndyeckne NOHATUA AN 0ObACHEHUS GaKToB U
ABNEHUN XXNBOW NpUpoabl;

CTPOUTb NOrMYecKne paccyxaeHuns (MHAYKTUBHbIE, AeYKTUBHbIE, NO
aHanoruu), BbISIBASSTb  3aKOHOMEPHOCTU M MNPOTUBOPEYUss B
paccMaTpmBaeMblIX ABNEHUAX, POPMYINpoOBaTb BbIBOAbI U 3aKOYEHUS;

NPUMEHATb CXEeMHO-MOJesibHble CcpeacTBa Ans npencraBrieHUus
CYLLECTBEHHbIX CBS3eM W OTHOLIEHWA B W3y4YaeMbiX OUONOrMYECKMX
Ob6beKkTax, a TakKXe MPOTMBOPEYMA pPasHOro poAa, BbISBNEHHbIX B
pasnMyHbIX UHPOPMALMOHHbIX NCTOYHUKAX;

paspabaTbiBaTb MfaH peweHuss npobnemMbl C YYETOM aHanusa
MMEIOLLMXCA MaTepuasnbHbIX U HEMaTepuabHbIX PeCypCcoB;

BHOCUTb KOPPEKTUBbI B AeATENIbHOCTb, OLEHUBaTb COOTBETCTBUE
pe3ynbTaToB LeNsM, OLeHnBaTb PUCKU NOCNEACTBUN AeATENIbHOCTY;

KOOPAMHUPOBATb M BbIMNOMHATbL pPaboTy B YCNOBUSIX pPeasibHOro,
BUPTYaNbHOro 1 KOMOGMHUPOBAHHOIO B3aMMOLENCTBUS;

pasBuMBaTb KpeaTMBHOE MbIL/IEHNE TMPUA  PELUEHUN >KUBHEHHbIX
Npo6nem.

2) 6a30Bble UccnegoBaTeNbCckue AeNCTBUSA:

BNageTb HaBblKaMK Y4YebHO-UCCNenoBaTENbCKOM WU MPOEKTHOM
AEeATEeNbHOCTW, HaBblKaMu paspelleHnss Npo6sieM, CMOCOOBHOCTbHO U
FOTOBHOCTbIO K CaMOCTOSITE/IbHOMY TMOWCKY METOLOB  pelueHns
NpaKTUYeCcKnx 3agad, NPMMEHEHUIO Pa3IMYHbIX METOA0B MNO3HaHUS;

MCNosib30BaTb pasfiMyHble BUAbl AEeATENIbHOCTM MO MNOJyYEHUHO
HOBOIO 3HaHUSA, €ero MHTepnpeTaunmn, NPeobpasoBaHNO N NPUMEHEHNIO B
y4ebHbIX CUTyauusax, B TOM YMCe NpU co3haHnn y4ebHbIX U coumnanbHbIX
NPOEKTOB;

dopmMupoBaTb HayyHbi TUM  MbIWEHUS, BAajeTb Hay4yHOWM
TEPMUHONOMNEN, KNHOYEBbLIMU MOHATUAMM U METOLAMU;

CTaBUTb 7 dhopmMmynupoBaTtb CO6CTBEHHbIE 3ajaun B
obpas3oBaTesibHOW AeATENbHOCTU U XXM3HEHHbIX CUTYaLMSX;

BbISABMATb MNPUYMHHO-CNEACTBEHHbIE CBSI3M W aKTyannsmpoBaTb
3aflavy, BblABUraTb rvnoTesy e€ pelleHus, HaxoAuTb aprymMeHTbl AN



JloKa3aTesbCTBa CBOUX YTBEPXAEHWUN, 3a1aBaTb NapaMeTpbl U KpuTepumn
peLleHus;

aHanMsnpoBaTb MOJIyYEeHHble B XOJe pelleHus 3agayv pesynbTaThbl,
KPUTUYECKM OLeHNBaTb UX LOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHeHMe
B HOBbIX YC/TIOBUSX;

[laBaTb OLEHKY HOBbIM CUTyaLMsiIM, OLEHMBaTb MNPUOBPETEHHbIN
OnbIT;

OCYLLECTBNATb LefieHanpaB/ieHHbIA MOUCK MepeHoca CpeacTB W
CrMoco60B AeNcTBMS B NPodhecCMoHanbHyo cpeay;

YMeTb MNEepeHOCUTb 3HAHWS B MO3HaABATes/IbHYKO M MpPaKTUYECKYHO
06/1aCTW XXU3HEeAeATeNbHOCTY;

YMETb UHTErpMpoOBaTb 3HAHUSA U3 pa3HbiX NPeAMETHbIX 06nacTew;

BblABUraTb HOBble WAewn, npepnaratb OpWUrMHanbHbie MOAXOAbl W
pelleHunsl, CTaBUTb NPo6aeMbl N 3aga4un, AONyCKalowme anbTepHaTUBHbIE
peLleHus.

3) pa6oTa ¢ uHpopMauuei:

OPVEHTUPOBATbLCA B PassiMiHbIX UCTOYHMKAX WHPoOpMauumn (TekcTe
y4yebHOro nocobus, Hay4yHO-MONyNsSAPHOM nuTepaType, O6MONOrMYecKmnx
CNOBapsiX U CrpaBOYHUKAX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B IHTepHeTe),
aHanMsnpoBaTb MHPOPMaLMIO pa3/IMyHbIX BUAOB 1 (POPM NpeacTaBfieHus,
KPUTUYECKM OLeHNBATb €€ f,OCTOBEPHOCTb M HEMPOTUBOPEYNBOCTD;

copMynupoBaTb 3anpocbl U NPUMEHSATb pasfiMyHble MeToAbl Mnpwu
noucke u oTbope OMONOrMYEcKon WHbOopMauuKn, HeobxoauMonm Ans
BbIMOJIHEHMSA YY4ebHbIX 3ajay;

npuobpeTtatb onbIT MCNONb30BaHMS MHPOPMaLMOHHO-
KOMMYHUKATUBHbIX TEXHONOMMIA, COBEPLLUEHCTBOBATb KY/1bTypy aKTUBHOIMO
MCNONb30BaHNS Pas3fINYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOAITE/IbHO Bbi6MpaTb ONTUMasnbHyt0 GOpMYy MNpeacTaBieHUs
6unonorndyeckon MHpopmaumm (cxembl, rpaduky, guarpamMmbl, Tabnuupl,
PUCYHKW U Apyroe);

MCNONb30BaTb Hay4YHbI A3blK B KayecTBe cpeAcTBa Mpu paboTe C
6nonornyeckon UHdbopmaumnen: NPUMEHATb XMMUYeckme, hrusnyeckue u
MaTemMaTU4yeckue 3HakKM U CcuUMBOJIbl, (QopMynbl, abbpeBuaTypy,
HOMEHKNaTypy, Wcnonb3oBaTb W  MNpeobpasoBbiBaTb  3HAKOBO-
CMMBOJIMYECKME CPeACTBA HArNAQHOCTY;

BfaZleTb HaBblkaMX pacrnosHaBaHUs W 3awuTbl  MHpopMaLumy,
MHPOPMaLMOHHOM 6€30MaCHOCTM JIMYHOCTM.

OBnageHue yHuBepcanabHbIMU KOMMYHUKATUBHbIMU AEACTBUSIMU:

1) obLieHume:



OCYLLECTBNATb KOMMYHUMKaUUM BO BCex cdepax >XU3HWU, aKTUBHO
yyacTBOBaTb B Ananore uam UCKYCCUM Mo CyLLLECTBY 0OCYXAaeMOMN TeMbI
(yMeHWe 3afaBaTb BOMPOCHI, BbiCKa3blBaTb CYXAEHUS OTHOCUTENIbHO
BbIMOJIHEHNA  MpefjjsiaraeMon  3ajadn, y4duTbiBaTb WUHTEpPecbl MU
COrnacoBaHHOCTb NO3MLMIA APYrUX Y4aCTHUKOB AManora uin ANCKyccumn);

pacrnosHaBaTb HeBepbanbHble cpeacTBa o06LWeHUsA, MOHUMaTb
3HayeHWe coumanbHbIX 3HAKOB, MPefnocblyIoOK  BO3HUKHOBEHMUSA
KOHMMUKTHbIX CUTyauun, YMeTb CMArYatb KOHPINKTbI W BECTU
neperoBopbl,

BNageTb pasfinyHbiMKM crnocobamu O6LEHNA U B3auMOAENCTBUS,
NMOHUMaTb HaMepeHua Apyrux Jnrfen, npoABNAATb YBaXUTeNbHoe
OTHOLLEHME K cCObeceHUKY U B KOPPEKTHON popme hopMynpoBaTb CBOU
BO3paXxeHus;

pasBEPHYTO W JIOTMYHO wM3naraTb CBOK TOYKY 3peHus C
NCNosIb30BaHNEM A3bIKOBbIX CPeACTB.

2) coBMeCTHas AesTeIbHOCTb:

noHMMaTb W  WUCMNOMb30BaTb MpeuMMyllecTBa KOMaHOHOM ¢
WHAMBUAYANIbHON paboTbl MPU PeELIeHMM OUONIOrMYEeCKOM nNpob6eMsbl,
0OOCHOBbIBaTb  HEOOXOAUMOCTb  MPUMEHEHUSA  TPYNMoBbiX  (HopMm
B3aUMOAENCTBUS MpU peLleHnn y4yebHoM 3apauu;

BblOMpaTb TeMaTUKy M METOAbl COBMECTHbIX AENCTBUN C Y4YETOM
O6LLNX MHTEPECOB N BO3MOXKHOCTEN KaXKA0ro YneHa KONeKTUBa;

NPUHUMAaTb LeNn COBMECTHOW [eATeNIbHOCTU, OpraHuM3oBbiBaTb WU
KOOPAMHMPOBaATb [JAENCTBUSA MO €€ [AOCTUXEHWUID: COCTaBNATb MaH
AEeNCTBUI, pacnpeaensitb PoJin ¢ Y4ETOM MHEHUI YY4aCTHUKOB, 06CYXaaTb
pesynbTaTbl COBMECTHOW paboThbl;

OoLleHMBaTb KayeCcTBO CBOero BKflaja M KaxAoro Yy4yacTHUKa
KOMaHAbl B 06U pe3ynbTaT No pa3paboTaHHbIM KPUTEPUSIM;

npegnaraTtb HOBble MPOEKTbI, OLLeHUBATb UGEN C NO3ULNN HOBUSHDI,
OPUIMHaNbHOCTU, NPaKTUYECKON 3HAYNMOCTH;

OCYLLEeCTBNATb  MO3UTUBHOE  CTpaTernyeckoe noBefeHMe B
pasfiMYHbIX CUTyauusax, NPOSBAATb TBOPYECTBO M BOOOGpakeHue, ObiTb
MHULMATUBHbIM.

OBnageHue yHuBepcasbHbIMU PerynaTUBHbIMU AeACTBUSMM:

1) camoopraHusaLms:

MCNoNb3oBaTb BUOSIOrMYECKMe 3HaHUS AN BbIABEHUA NPO6AeM n
NX PELLEHUS B XXUSHEHHbIX N YYEOHbIX CUTYaLUSAX;

BbloMpaTb Ha OCHOBE OMONOINMYECKUX 3HaHWA LeneBble U
CMbIC/IOBble YCTAaHOBKM B CBOUX OEWUCTBUAX M MOCTYMNKax Mo OTHOLEHUIO



K YXXMBOW Npupoje, CBOEMY 3[,0POBbIO U 3[,0POBbIO OKPYXXatOLLUX;

CaMOCTOSAITENIbHO OCYLLECTBASATb MO3HAaBaTesIbHYIO [eATeNbHOCTb,
BbISABNATb NpOo6/eMbl, CTaBUTb 1 HOpMYynInpoBaTb COOGCTBEHHbIE 3a4a4u B
obpasoBaTesibHOM AeATENBHOCTMU U XXU3HEHHbIX CUTYaLMsAX;

CaMOCTOSATENIbHO COCTaBMATb MiaH peleHuss Npobrembl C Y4ETOM
MMEIOLLNXCSH PECYPCOB, COBCTBEHHbIX BO3SMOXHOCTEN U NPeanoYTeHUn;

AaBaTb OLEeHKY HOBbIM CUTYyaUNAM,;

paclWwmnpATb paMKU Yy4ebHOro npeaMeTa Ha OCHOBE JINYHbIX
npeanoyYTeHun;

Jenatb OCO3HaHHbIM  BblGOpP, aprymMeHTupoBaTb ero, 6paTtb
OTBETCTBEHHOCTb 3a peLleHue,

oLeHMBaTb NPUOBPETEHHDIN ONMbIT;

crioco6cTBoBaTb  (OPMUPOBAHUIO U MNPOABAEHUIO  LUMPOKOW
9pyauuMM B pasHbiXx 065acTaAX 3HaAHWIA, MOCTOSHHO MOBbIWATb CBOM
obpasoBaTesibHbIN U KyNIbTYPHbIN YPOBEHb.

2) CAaMOKOHTpPO/JIb:

AaBaTb OLEHKY HOBbIM CUTyauusiM, BHOCWUTb KOPPEKTMBbI B
[eATeNIbHOCTb, OLleHMBaTb COOTBETCTBUE pe3ynbTaToB LeNsaMm;

BNageTb HaBblkaMu Mo3HaBaTeNbHOMW pednieKCuM Kak OCO3HaHuSA
coBepLUaeMbIX AENCTBUIN U MbICIIUTENbHbIX MPOLLECCOB, UX Pe3ybTaToB U
OCHOBaHMWM, UCNOMb30BaTb NMPUEMbI pedrieKcun Ana OLEHKU cuTyauuw,
Bbl6Opa BEPHOIO peLleHNs;

YMETb OLEHMBATb PUCKU U CBOEBPEMEHHO MPUHUMATb PELUEHUS NO
NX CHUXXEHMUIO;

NPUHMMaTb MOTUBbI U apryMeHTbl APYrnux Npu aHanuse pesynbTaTtoB
AeATeNbHOCTH;

3) NnpuHaTHe cebs n Apyrux:

NPUHUMAaTb ceb6s, MOHMMasi CBOM HEAOCTaTKMN U AOCTOMHCTBA;

NPUHMMAaTb MOTUBbI U apryMeHTbl APYrnx Npu aHanmae pesynbTaToB
AeATeNbHOCTH;

npu3HaBaTb CBOE NpaBO M NpaBo APYrmx Ha OLMOKMY,;

pasBMBaTb CMOCOGHOCTb MOHWMMaTb MUP C MNO3UUUKM  APYroro
YyenoBeka.

NMPEOAMETHDBIE PE3YJIbTATDI

[NpegMeTHble pe3ynbTaTbl 0cBoeHus nporpaMmmbl COO no 6uonorum
Ha 6a30BOM ypPOBHE BK/HOYaAlOT cneumduryeckme s yyebHoro npegmerta
«bnonorus» HayyHble 3HaHWSA, YMEHUSS WU CNOCOObl AENCTBUM MO
OCBOEHWIO, MHTeprnpeTaumm U NpeobpasoBaHUIO  3HAHUW, BUAbI



NeATe/IbHOCTM MO MNOJIyYEHUIO HOBOIO 3HaHUA U NMPUMEHEHUIO 3HAHUN B
pasfMyHbIX YYEOHbIX CUTyauusax, a TakKXe B peanbHbIX >XU3HEHHbIX
CUTyaumusax, CBSA3aHHbIX C 6uonornen. B nporpamme npeaMeTHble
pesynbTaTbl NpeAcTaBfieHbl MO rogamM 0byyYeHus.

NpegMeTHble  pesynbTaTbl  OCBOEHMS  y4ebHOro  npegmeta
«buonorua» B 710 k1acce [OMKHbI OTpaXkaTb:

cpOpMUPOBAHHOCTb 3HaHWUM O MEeCTe M pPosiM BUONOrNN B CUCTEME
Hay4YHOro 3HaHWUSA eCTECTBEHHbIX HayK, B GOpMMPOBaAHUN COBPEMEHHOM
eCTeCTBEHHO-Hay4YHON KapTUHbl MWpa W Hay4YHOro MWUPOBO33PEHUSA, O
BKNafe POCCUACKUX U 3apybexHbIX YYEHbIX-BMONOroB B pasBUTUE
6uonornn, QYHKUMOHaANbHOM [PAMOTHOCTM 4esioBeka L/ peLleHus
YXU3HEHHbIX 3ajay,;

YMEHME pacKpbiBaTb coAep)XaHne O6MONOrmMyecKux TEPMUHOB U
MOHATUI: >XWU3Hb, KJIETKa, OpraHuaMm, MeTabonuam (06MeH BeLeCTB W
npeBpalleHne 3Hepruu), romeoctas (camoperynsiuus), YypOBHeBast
OopraHuM3aumus XUBbIX CUCTEM, CaMOBOCMpOM3BeAeHue (penpoayKums),
HacnegCTBEHHOCTb, UBMEHYNBOCTb, POCT U pa3BUTUE,;

yMeHue uanaratb 6Monormyeckne Teopun (KneToyHasi, XxpOMOCOMHas,
MYTaLMOHHas, LeHTpanbHas florMa MOJIEKYNIIpHOM 6uoniornu), 3akoHbl (I
MeHngenss, T. MopraHa, H. W. BaBunoBa) u ydyeHus (0 ULeHTpax
MHOroo6pa3ust U NPOUCXOXAEHUS KyNbTYpHbIX pacTeHuii H. . BaBunosa),
onpenenaTb rpaHuLbl UX MPUMEHUMOCTU K XXMBbIM CUCTEMAM,;

YMEHMe BnageTb MeTof4aMM HayyHOro MO3HaHUA B OWOMOrUK:
HabntogeHNne W OnucaHMe >XUBbIX CUCTEM, MNPOLECCOB WU ABMEHUN,
opraHumsaumss M  npoBefeHne  6UOSIONMYECKOr0  9KCMEePUMEHTA,
BblABWXEHNE rmnoTesbl, BblsiBflIeHNe 3aBMCUMOCTU Mexay
nccnefyeMbiMuU  BeIMYMHAMKN, OOBACHEHME MOMYYEHHbIX pesynbTaTos,
MCMNOJIb30BaHHbIX Hay4YHbIX MOHATUM, TEOPUN U 3aKOHOB, YMeHUe fenaTb
BbIBOAbl HA OCHOBAHUM NOJIyYeHHbIX pe3ybTaToB;

YMEeHUe BblAeNATb CyLeCTBEeHHble TMpuU3HaKM BUPYCOB, KIETOK
NPOKapuoT N 9yKapuoT, OAHOKIIETOYHbIX U MHOMOKJ1€TOYHbIX OPraHn3MoB,
OCOBGEHHOCTWN MPOLECCOB: OOMeEHa BELLECTB W MPeBpPALLEHNSA IHEPrUn B
Knetke, ¢GOTOCMHTE3a, NNAaCTUYECKOro W 3JHEepreTMyeckoro o6MeHa,
XeMOCUHTe3a, MUTO3a, Menosa, OnJoL4OTBOPEHUA, pPa3MHOXEHHUS,
MHAWBUAYaNbHOIO PasBUTUSA OpraHn3mMa (OHToreHes);

YMEHME MPUMEHATb MOJIyYEeHHbIe 3HaHUA fA1I8  OODbSCHEHMS
O6UONOrMYECKMX MNPOLLECCOB WU ABNEHUN, OIS MPUHATUA MPaKTUYECKUX
peLleHnin B NOBCEAHEBHOM XU3HU C Lenblo obecneyeHnss 6e30nacHoOCTuU
CBOEro 30pOBbs U 340POBbsi OKPY)KatoLWMX NOAEN, COBMOAEHNA HOPM



rPaMOTHOro NOBEAEHUS B OKpY)XXalowen npupoaHoOu cpepe, NoOHUMaHue
HeO6X04MMOCTU UCMONb30BaHUSA LOCTMXXEHNIN COBPEMEHHOWN BMONOTNN U
6MOTEXHONOIMMNI 1S paLMOHanbHOro NpUpoAonoib30BaHUS,

YMEeHMe pellatb 3JieMeHTapHble reHeTu4yeckne 3afaym Ha MOHO- U
ANrnbpnagHoe CKpelmBaHue, CUEeneHHOe HacnenoBaHMe, COCTaBMATb
CXeMbl MOHOrM6pPUAHOIrO CcKpelimBaHusa ans npeackasaHns
HacnefoBaHUA NPU3HAKOB Y OpraHN3MoB;

YMEHMEe BbIMOMHATb NlabopaTopHbie W nNpakTuyeckue paboThbl,
cobntogatb npaBwuna npu pabote C Y4ebHbIM UM 1TabopaTOPHbIM
o60pyaoBaHUNEM,;

yMEeHMe KPUTUYECKU OLEeHUBATb U UHTEpPrpeTupoBaTb MHOPMaLMIO
6UONOrMYECKOro CoAepXKaHus, BKIKOYatOLWYO NCeBAOHayYHble 3HaHUSA 13
PasfINYHbIX MCTOYHMKOB (CcpeAcTBa MacCoBOW MH(OPMaLMK, Hay4yHO-
nonynsipHble  MaTepuanbl), 3TUYECKME  acrnekTbl  COBPEMEHHbIX
nccnepoBaHun B uonornmn, MeguunHe, GBUOTEXHONOM NN,

YMEeHMe co3faBaTb COGCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOBLLEHMS,
o606uass 6MONOrnYeckyto UHMOPMaLUIO N3 HECKONbKUX WCTOYHWUKOB,
rPaMOTHO MCMNOJIb30BaTb MOHATUNHbIN annapaTt 6MoNornu.

NpegMeTHble  pesynbTaTbl  OCBOEHMS  y4ebHOro  npegmeta
«buonorua» B 11 k1acce [OMKHbI OTpaXkaTb:

cpOpMUPOBAHHOCTb 3HaHWUM O MeCTe U pPosiM BUONOrNN B CUCTEME
Hay4YHOro 3HaHMS eCTECTBEHHbIX Hayk, B (OpMUPOBAHMMN COBPEMEHHOM
€CTECTBEHHO-HAaY4YHOMW KapTWMHbl MMUpa M HAy4YHOro MMUPOBO33PEHUS, O
BKNaje POCCUUCKUX U 3apybexHbIX YYEHbIX-BMONOroB B pasBUTUE
6uonornn, (QYHKUMOHANbHOMN [PAMOTHOCTM 4esioBeka L/ peLleHus
YXM3HEHHbIX 3ajavy;

YMEHMEe packpbiBaTb cofep)XaHne O6MONOrMyeckKux TEPMUHOB U
NOHATUMW: BMA, NONYyNsauMsA, reHoPoHA, 9BONOUMSA, ABUXYLLME CUNbI
(dbakTopbl) 3BOJIHOLMN, NPUCMNOCO6NEHHOCTb OpPraHM3MoB,
BNMAo0o6pasoBaHue, aKonormyeckme ¢akTopbl, 3KOCUCTEMA, NPOAYLIEHTDI,
KOHCYMEHTbI, peayueHTbl, Uenn nuTaHuda, aKojnorndeckas nupamuga,
6uoreoLeHo3, buocoepa;

yMeHue uanaraTb 6Monornyeckune Teopumn (3BosOLMOHHAsA Teopus Y.
[lapBWHa, CMHTETUYECKas TeOpUs 9BOJIOLMK), 3aKOHbI U 3aKOHOMEPHOCTU
(3apoablweBoro cxoactBa K. M. bapa, u4epegoBaHMA  [N1aBHbIX
HanpaBneHun n nyten aponoumm A. H. CeBepLoBa, y4eHus o buocdepe B.
N. BepHaackoro), onpeaensitb rpaHulbl MX MNPUMEHUMOCTU K XXUBbIM
cucTtemam,

yMeHWe BNageTb MeTo4aMM HayyHOro no3HaHus B 6MONOruu:



Hab/o4eHMe W onucaHWe >XUBbIX CWUCTEM, MNPOLECCOB W SBNEHUN,
opraHusaumMs M  rnpoBefeHMe  OUOSIONMYECKOro  9KCMEePUMEHTA,
BblABWMXEHME rmnoTtesbl, BblsiB/IEHME 3aBMCMMOCTM Mexay
nccnegyeMbiMm  BeSIMYMHAMK, OODBbSCHEHME MOMYYeHHbIX pes3ynbTaTos,
MCMOJIb30BaHHbIX Hay4HbIX MOHATUIA, TEOPUIA N 3aKOHOB, YMEHWE AenaTb
BbIBO/lbl HQ OCHOBAHWUM MOJTyYEHHbIX Pe3y/IbTaToB;

YyMEHMe  BbiensiTb  CYyLEeCTBEHHble NPU3HaKM CTPOEHUS
OMONOrMYECKMX  OOBLEKTOB:  BMAOB,  MONyNsauUui,  NPOAYLIEHTOB,
KOHCYMEHTOB, peAyLeHTOB, OBMOreoLeHO30B U 3KOCUCTEM, OCOBEHHOCTHU
NPOLECCOB: HacneaCTBEHHOW W3MEHYMBOCTW, €CTECTBEHHOro oT6opa,
BUAOOOpPaA30BaHMA,  MPUCMNOCOONIEHHOCTM  OPraHM3MoOB,  JENCTBUS
9KoNornyeckmnx GakTopoB Ha OpraHn3Mmbl, NepeHoca BeLLeCcTB M NoToKa
9HEprmn B SKOCUCTEMAX, AHTPOMOreHHbIX M3MEHEHUNA B IKOCUCTEMAX
CBOEN MECTHOCTM, KPyroBopoTa BeLeCcTB U 6MOreoXMMNYeCcKnx LMKIoB B
o6unocdepe;

YMEHNE TPUMEHATb TMOJIyYeHHble 3HaHWA A9 O6bACHEHUs
OUOSIOrMYECKMX MNPOLIECCOB W SABNEHUN, OIS MPUHATUS MPaKTUYECKUX
peleHnin B NOBCEAHEBHOW XU3HU C LeNblo obecrneyeHnss 6e30nacHoOCTU
CBOEro 3J0pOBbs U 340POBbsi OKPY)KalOLWNX NHOAeN, COBMOAEHUA HOPM
rPaMOTHOrO NOBEAEHUS B OKPYXXaloLen NpupogHoOn cpefe, NOHMMaHue
Heo6X0AMMOCTN MCMONIb30BaHUSA OOCTMXKEHUN COBPEMEHHON 6MONoruu
ANS pauMOHanbHOro NPMPOAONOb30BaHMS;

YMEHME pellaTb 3/1IeMeHTapHble BUONOrnYyeckme 3agadn, CocTaBATb
CXeMbl NepeHoca BELLLECTB U 3Heprum B akocucTemax (Lenu nutaHus);

YMEHMEe BbIMOMHATb NlabopaTopHbie W nNpakTuyeckue paboThbl,
cobntogatb npaBwuna npu pabote C Yy4ebHbIM UM 1TaboOpaTOPHbIM
060pyaoBaHUNEM,;

YMEHMEe KPUTUYECKM OLEHUBATb U UHTEPNPETUpPOBaTb MHMOPMALMIO
O6MONOrNYECKOro coaepKaHus, BKJIHOYAOLLYHO NCeBAOHAy4YHble 3HAHUA U3
PasfINYHbIX MCTOYHMKOB (CpeAcTBa MacCoBOW MH(OPMaLMK, Hay4yHO-
nonynsipHble MaTepuarnbl), pacCMaTpuBaTb rfobanbHble 3KOSOrMyeckume
Npo6semMbl COBPEMEHHOCTH, (GOpMMPOBaTb MO OTHOLWIEHUD K HUM
COB6CTBEHHYIO MO3ULMIO;

YMeHMe co3faBaTb COOCTBEHHbIE MUCbMEHHbIE N YCTHbIE COOBLLIEHNS,
0606LLass 6UONIOrMYeckyto MHGOPMaLUKD M3 HECKOJIbKUX MCTOYHUKOB,
rPAaMOTHO MUCMOJIb30BaTb NOHATUMHbIN annapaTt 6UoIoruw.



TEMATWYECKOE NJIAHMPOBAHWE

10 KITACC
Konu4yectBo YyacoB ONeKTPOHHbIe
HanmeHoBaHue
N® asgenoB U TeM K n (undpposbie)
n/n E O;: nos 4 Beero 06HTp0}1beIe p6aKTV|L|eCKl4e 06pasoBaTenbHble
porp pa6oThl pa6oThl pecypch
Bubnuoteka LIOK
1 buonorus kak Hayka 2 0 1 https://m.edsoo.ru/7f41c292
9 XXnBble cuctemMbl 1 nx 1 0 0 Bubnuoteka LIOK
opraHusauusa https://m.edsoo.ru/7f41c292
3 XMUYecKum cocTtaB U 3 0 5 Bubnuoteka LIOK
CTPOEHUe KNeTKn https://m.edsoo.ru/7f41¢c292
4 YXnsHenesaTenbHoOCTb 6 0 0 Bubnuoteka LIOK
KNeTKu https://m.edsoo.ru/7f41c292
Pa3amMHoXeHne n
5 MHOMBUAYyasbHOE 5 0 2 Bubnuoreka LIOK
a ay https://m.edsoo.ru/7f41c292
pasBuTME OpraHM3MoB
HacnegctBeHHOCTb U
6 M3MeHﬂMBOCTb 8 0 3 Bu6nnotexa LIOK
https://m.edsoo.ru/7f41c292
OpraHM3moB
7 Cenekuus opraHM3moB. 3 0 . Bubnunoteka LLOK
OCHOBbI BUOTEXHOIOTUN https://m.edsoo.ru/7f41c292
BubnunoTteka LJOK
8 PesepBHoe Bpems 1 0 1 https://m.edsoo.ru/7f41c292
OBLLEE KOJTMYECTBO YACOB 34 0 10
Mo NPOrrPAMME




11 KJTACC

KonuyectBo yacoB

ONeKTPOHHbIle

HaumeHoBaHuUe
N® asgenoB U TeM K n (undposeie)
n/n ﬁ O}: nos 1 Beero ongpoanble péaKTVILIeCKVIe 06pasoBaTenbHble
porp pa6oThl pa6oTbl pecypchbi
9BOJIIOLIMOHHASA 9 0 2 BubnunoTteka LIOK
éuonoruvsa https://m.edsoo.ru/7f41cc74
Bo3HMKHOBEHUE U
a3BUTUE XUN3HU 9 0 2 Bubnuoteka LIOK
P https://m.edsoo.ru/7f41cc74
Ha 3emne
OpraHuambl 1
OE KatoLLAS 5 0 3 Bubnuoteka LIOK
Py tH https://m.edsoo.ru/7f41cc74
cpena
CoobLecTtBa U
aKoJiormyeckue 9 0 0 Buénuoreka LIOK
https://m.edsoo.ru/7f41cc74
CUCTEMbDI
BubnuoTteka LJOK
PesepBHoe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBLLEE KOJTUHECTBO 34 0 7
YACOB MO NMPOIrPAMME







NOYPOYHOE NJIAHMPOBAHWE

10 KJTACC
N KonuyectBo YacoB [laTa ONEeKTPOHHbIe uudpoBbie
| Temaypoka o6pa3oBaTesibHble
n/n yp Bcero KoHTpoOsibHble | [1pakTu4yeckune M3yYeHUS p
paboThbl paboTbl pecypcbl
Bubnuoteka LIOK
1 Buonorus B cucteme Hayk 1 0 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeToAbl NO3HAHUS XXUBOK
npupogbl. [NpakTnyeckas
abota N2 1
2 EMCHOﬂb3OBaHMG 1 0 1 bubnunoteka LIOK
https://m.edsoo.ru/863e6122
pa3NnYHbIX METOAOB NpPU
N3y4eHUn BUONOrNYECKUX
06BHEKTOB»

3 buonorunyeckue cnucrtemol, 1 0 0 Bubnuoteka LIOK
npolecchbl U NX N3yyeHune https://m.edso0.ru/863e6564
XnMun4yeckum cocTtaB

4 KneTkn. Boga u 1 0 0 bubnuorteka LIOK

i https://m.edsoo.ru/863e674e
MWHepasbHble CONn
Bubnuoteka LIOK

> yrnesoap!. Jiunuasl ! 0 0 https://m.eds00.ru/863e6870

6 Benku: coctaB,cTpoeHue, ] 0 0 buénuoteka LLOK
DYHKUMW. https://m.edso0.ru/863e6b72
depMeHTbI —

7 6uoniornyeckme 1 0 1 Bubnuoteka LIOK
KaTanusaTtopbl. https://m.edso0.ru/863e6b72
JlabopaTtopHas pa6oTa N2 1




«M3y4yeHne KkaTannTmyeckom
aKTUBHOCTU pepMeHTOB (Ha
npuMepe aMunasbl UIm
KaTanasbl)»

HyK}'IeVIHOBbIe KUCNOTblI.

Bubnuoteka LIOK

8 AT® n gpyrue HykneoTugbl. https://m.edsoo.ru/863e6d5c
UcTopua n metoabl
9 |/|3yqepH|/|ﬂ K}'IeTKVIp'. bubmuorexa LIOK
https://m.edso0.ru/863e6e88
KneTto4Hasa Teopus
10 KneTka Kak uenoctHasi
XnBasi cuctemMma
CTpoeHune aykapmoTuyeckomn
KNneTku. JTabopaTopHas
paboTa N2 2 «/3yyeHune
CTPOEHUS KNETOK pacTeHUH, Buébnunoteka LIOK
11 YXMBOTHbIX, FPMOOB U https://m.edso0.ru/863e6ff0
6aKTepun nog https://m.edsoo.ru/863e716c
MWKPOCKOMOM Ha roTOBbIX
MUKpornpenapaTax u ux
onncaHune»
12 O6MeH BeLWecTB Un Bubnunoteka LLIOK
MeTabosIM3m https://m.eds00.ru/863e766¢
. Bubnunoteka LJOK
13 SHepreTuyeckuit obmer https://m.edsoo.ru/863e7aae
Bubnunoteka LJOK
14 doTocnHTE3. XEMOCUHTES hitos://m.edsoo.ru/86367c98
15 BuocuHTes 6enka. Peakuus BubnunoTteka LJOK
MaTPUYHOIro CUHTEe3a https://m.edso0.ru/863e796e
16 TpaHcnsaunsa — 6UOCKHTES Bubnunoteka LLOK




6enka

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

HekneTouyHble popMbl

Bubnuoteka LIOK

17
YXU3HW — BUPYCbI https://m.edso0.ru/863e7540
Bubnunoteka LLOK
dopMbl pa3MHOXEHUA
18 o I_F;HM;:AOB https://m.edsoo.ru/863e81b6
P https://m.edso0.ru/863e831e
YXN3HEHHbIN LUK KNETKM.
HeneHne knetkn. MuTos.
JlabopaTopHas pabota N2 3
19 «Ha6ﬁ|)ro epHme I\EI)VITOBa B Bubnuoreka LIOK
A https://m.edso0.ru/863e7dc4
KfieTKax KOHYMKa KopeLlka
nyKa Ha rotToBblIX
MUKponpenapaTax»
. Bubnuoteka LIOK

20 Mewos https://m.edsoo.ru/863e7f4a
O6pasoBaHue 1 pa3BuTre
NMONOBbIX KNIETOK.

OnnopoTBOpEHMeE.
21 J'Ia6op|aTo Hpaﬂ aboTta N2 4 bubnunorexa LIOK
P P P https://m.edso0.ru/863e81b6
«3y4yeHne cTpoeHus
NMONOBbIX KIETOK Ha
rOTOBbIX MUKpOMpenapaTax»

99 NHanBmnpyanbHoe pasButue BubnuoTteka LIOK
opraHu3moB https://m.edso0.ru/863e8436
[eHeTUKa — HayKa O

23 Hacne CTBeHHZCTMM bubnuorteka LIOK

A https://m.edso0.ru/863e86f2
N3MEHYMBOCTHU
o4 3aKOHOMEpPHOCTH buénuoteka LLOK

HacnegoBaHUA NpuU3HaKoOB.

https://m.edsoo.ru/863e8878




MoHornépuaHoe
CKpeluuBaHue

25

OvrnépuaHoe
CKpelBaHue. 3aKoH
He3aBUCUMOro
HacnegoBaHWUS MPU3HAKOB

Bubnunoteka LLOK
https://m.edsoo.ru/863e89a4

26

CuenneHHoe HacnegoBaHue
npusHakoB. JTabopaTopHas
pa6oTta N2 5 «/3yueHne
pesynbTaToB
MOHOIMOPULHOIO U
ANrnépmnaHoro
CKpeLBaHua y 4po3odunbl
Ha roToBbIX
MUKponpenapaTax»

BubnunoTteka LJOK
https://m.edsoo.ru/863e8c60

27

["eHeTuKa nona.
HacnepoBaHue Npu3HaKoB,
CcLenIeHHbIX C NOJIOM

Bubnunoteka LLOK
https://m.edso0.ru/863e8c60

28

M3MeHYNBOCTbD.
HeHacnenctBeHHas
N3MEHYNBOCTb.
JlabopaTtopHasi paboTa N2 6.
N3yyeHune
MoaMPUKaLMOHHON
N3MEHUYUBOCTHU, NOCTPOEHUNE
BapuvaunoHHOro psaa u
BapuaLMoHHON KpUBOM»

BubnunoTteka LJOK
https://m.edsoo.ru/863e8efe

29

HacnepcTtBeHHas
N3MEH4YUBOCTb.

Bubnuoteka LIOK
https://m.edsoo.ru/863e8efe




JlabopaTtopHas paboTta N2 7.
«AHanus3 mytaummn y
ApOo30(dubl Ha rOTOBbIX
MUKponpenapaTax»

30

'eHeTMKa YenoBeka

BubnunoTteka LJOK
https://m.edso0.ru/863e8d78

31

PesepBHOe Bpems.
MpakTuyeckas paboTta N2 2.
«CocTaBneHue 1 aHanus
POAOCNOBHbIX YenloBeKa»

Buébnunoteka LIOK
https://m.edsoo0.ru/863e8d78

32

Cenekuus Kak Hayka u
npouecc .
Bupeoakckypcnsa«OCHOBHble
MeTOoAbl U [OCTUXKEHUS
cenekunm pacTeHum n
YXUBOTHbIX (Ha
CENEKUNOHHYIO CTaHLMNIO,
nnemMeHHyto dhepmy,
copToucnblTaTesbHbIN
y4yacToK, B TENINYHOE
X0351MCTBO, NabopaToputo
arpoyHuBepcuTeTa unm
Hay4YHOro LieHTpa)».

Bubnunoteka LJOK
https://m.edso0.ru/863e9214

33

MeToAbl U JOCTUXEHUSA
cenekummu pacTeHui u
YXVUBOTHbIX

Bubnuoteka LIOK
https://m.edso0.ru/863e9214

34

BuoTtexHonorna kak
oTpacinb NponsBoACTBa

BubnunoTteka LJOK
https://m.edso00.ru/863e9336

OBLLEE KOJIMHECTBO HYACOB 10

34

10




NMPOrPAMME




11 KJTACC

KonuyectBo YacoB

ONeKTpOHHbIe undpoBbie

Ne Tema ypoka KOHT flata obpasoBaTesibHble
n/n Beero ponbHble | [lpakTuyeckue M3yuyeHns P
paboTbl paboTbl pecypchbl
] 9BONIOLUNSA U METObI €€ ] 0 0 Bubnunoteka LJOK
n3yyeHusa https://m.edsoo.ru/863ea20e
NcTopusa passutuma
2 I'Ipep,ETaBFl)'leHMVI 06 1 0 0 Bubnmoteka LIOK
https://m.edso00.ru/863e9570
aBoONOLUUMK
Bua, ero kputepun u
CTPYKTYypa. JTabopaTopHas
3 pa6oTta N2 1 "CpaBHeHue ] 0 1 Buébnunoteka LIOK
BMAOB NO https://m.edsoo.ru/863e9c1e
Mop¢o0rMyecKkomy
Kputepuio"
Monynauma kak
4 3ne|\)//|eH$apHaﬂ euHnua 1 0 1 bubnuoteka LIOK
https://m.edsoo0.ru/863e99c6
BUAa 1 3BOJIKOLMN.
OBuxyLine cunbl
aneMeHTapHble dhaKTopbl
5 :(BBOJ'IPOLI,I/II/I.pBOpb(é)a 3a o) 1 0 0 Bubnuoteka LIOK
.. https://m.edsoo.ru/863e9da4
CyLLLeCTBOBaHME U eé
dbopmbl.
6 EcTecTBeHHbIN OTHOpP M ero 1 0 0 Buénuoteka LLOK
dbopmbl https://m.edsoo.ru/863e9ed0
7 MwukpoaBontouns 1 0 0
8 PesynbTaTbl 3BONOLNMK: 1 0 1 BubnuoTteka LJOK




NpMcnocobieHHOCTb
OpPraHn3mMoB U
BMA00OpasoBaHme.
JlabopaTtopHasi paboTa N2 2
«OnucaHue
NpPUCNocob61IeHHOCTH
opraHusma un eé
OTHOCUTENIbHOIO
XapaKTepa»

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

HanpasneHus u nytu
MaKpO3BOJIOLNY

Buénunoteka LIOK
https://m.edsoo.ru/863e9c1e

10

MpaBuna
apontoumn.HeobpaTtnMocTb
3BONOLMUMK

11

NcTopus Xun3HKU Ha 3emne
M MeToAbl €€ N3yyeHus

12

fMnoTesbl NPOUCXOXAEHUS
XXWU3HU Ha 3emMne

BubnuoTteka LJOK
https://m.edsoo.ru/863eab5ab

13

Pa3BuTHME XX1U3HU Ha 3emnie
no apam n nepnogam

Bubnunoteka LJOK
https://m.edsoo.ru/863eabbe

14

OCHOBHbIe aTanbl
9BOJOLMN PacTUTENbHOIO
N XXMBOTHOIO MUpa.
MpakTuyeckas padoTta N2 1
«M3yyeHne nckonaemblix
OCTaTKOB PacTeHWN n
YXXUBOTHbIX B KOJTNEKLUSAX»

Bubnunoteka LIOK
https://m.edsoo.ru/863ea8bc

15

CoBpeMeHHas cuctema
OpraHM4yecKoro Mmpa

Bubnuoteka LJOK
https://m.edsoo.ru/863ea48e




16

Jsonounsa yenoseka
(aHTponoreHes)

Bubnunoteka LJOK
https://m.edsoo.ru/863eac2c

17

[Bwxyuine cunbl
(dbakTopbl) aHTponoreHesa

Bubnuoteka LJOK
https://m.edsoo.ru/863ead44

18

OcHOBHble cTagnu
3BOJIIOLMM YenoBekKa

19

YenoBe4yeckue pacbl n
npupogHble aganTaunn
yesioBeKa

Bubnuoteka LJOK
https://m.edsoo.ru/863eaea?2

20

Bupeoakckypcus
«3Bonoyms
OopraHnyeckoro Mupa Ha
3emne»

21

SKOJ0rnsa Kak Hayka

22

Cpeabl 06UTaHMA 1
aKoJiormyeckme pakTopbl

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

23

AbunoTtuyeckme dakTopbl.
JlabopaTtopHasi paboTa N2
3. «<Mopdonornyeckune
0CO6EHHOCTU pacTeHUn na
pa3HbIX MECT 0O6UTaHUS».
JlabopaTtopHasi paboTa N2
4. «BnnaHune ceeta Ha pocT
N pasBUTHE YEPEHKOB
Koneyca»

Bubnunoteka LJOK
https://m.edsoo0.ru/863eb10e

24

BuoTtuuyeckme pakTopbl

BubnunoTteka LJOK
https://m.edso0.ru/863eb348

25

dKonoruyeckume
XapaKTePUCTUKMU




nonynauun. NpakTnyeckas
pabota N2 2 «[oacuér
MIOTHOCTM NONyNAUnMn
pasHbIX BUAOB pacTeHUn»

Coo6LiecTBa OpraH1u3mMoB

Bubnuoteka LJOK

26 — 6UOLEeHO3 ! https://m.edsoo.ru/863eb46a
97 JKONornyeckme CUCTEMbI 1 Bubnunoteka LJOK
(akocucTembl) https://m.edso0o.ru/863eb46a
OCHOBHbI€e NokasaTenu
9KOCUCTEMDI.
28 dkonoruyeckue 1 bubnuoteka LIOK
. https://m.edsoo.ru/863eb5fa
nupamngbl. CBOMCTBA
akocucTeM. Cykueccus
29 MpupogHble 3KOCUCTEMDI 1
A
30 HTPOMOreHHble 1
9KOCUCTEMDI
31 Bruocdepa — rnobanbHas 1 Buébnunoteka LIOK
aKocucTtema 3emnm https://m.edsoo.ru/863ebb5e
39 3aKOHOMEPHOCTH 1 Buébnunoteka LLIOK
CylecTBOBaHUA 6mocadepsbl https://m.edso0.ru/863ebd16
YenoseyecTtBO B 6uochepe
33 1
3eMnu
34 CocylwiectBoBaHue 1 bubnuoteka LLOK

NPUpPOAbI U YenoBeYyecTBa

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

OBLLEE KOJIMHECTBO YACOB 10
NPOIrPAMME

34







YYEBHO-METOOWNYECKOE OBECIMEYEHWUE OBPA30BATEJIBHOIO
NMPOLIECCA
OBA3ATEJIbHbIE YHEBHBIE MATEPUAIJbI AJ1A YHEHUKA

* Buonorus, 10 knacc/ MNMaceyHuk B.B., KameHckuin A A., Py6uos A.M. u
Aap.; Noa pepakumen MNaceyHuka B.B. AKuMOHepHOe 06L,ecTBO
«N3paTenbcTBO «[1pocBeLeHne»

« buonorus, 11 knacc/ NMaceyHuk B.B., KameHcknin A A., Pyéuos A.M. n
ap.; Mop pepakunen MNMaceyHmka B.B. AKunoHepHoe 06LecTBo

«N3paTenbcTBO «[1pocBeweHne»

METOAUYECKUE MATEPUAIBLI OJ14 YHUTENA

https://catalog.prosv.ru/item/7898

https://cdn.catalog.prosv.ru/attachment/c8a7828dfedb6849¢c7d3429660
9f0ac582182c4b.pdf

NaceyHuk B. B. buonoruna. 10—11 knaccbl. ba3oBbl ypOBEHbD.
MoypoyHble pa3paboTKu.: yueb. nocobme ansa obuieobpasoBar.
opraHmnsauumn / B. B. Naceynuk, I'. . LUBeyos, T. M. EbumoBa. — 2-e nag,,

cTep. — Mockga : [MpocBelueHune, 2023. — 230 ¢. — (JIMHUS XKU3HN).

LINOPOBBLIE OBPA30BATEJIbHbIE PECYPCbI U PECYPCbI CETU

WHTEPHET



Buonorua LIOK

OneKTpoHHble obpa3oBaTesnbHble pecypcbl LECTA

90P. buonorua. 10 knacc. 000 «AKnacc»

90P. buonorua. 11 knacc. 000 «dKnacc»

90P. «[JomalHne 3apaHus. CpegHee obLiee obpasoBaHue. buonorus.
10-11 knacc. AO UspaTtenbcTtBo «[1pocBeLueHne»

MNpoekTHble 3agaHns. buonorusa. 10 knacc. 000 «'no6anfla6»
[poekTHble 3agaHns. buonorusa. 11 knacc. 000 «'no6anfla6»
Buonorua. 10 knacc. Praoy AMNO «Akagemuss MMHNPOCBELLLEHUSA
Poccun»

Buonorusa. 11 knacc. Praoy AMO «Akagemus MUHNpPOCBELLLEHUSA
Poccun»

TpeHaxkep «06nako 3HaHum». buonorus. 10 knacc. 000 «PusnkoH J1Tab»

TpeHaxep «06nako 3HaHu». buonorua. 11 knacc. 000 «dnankoH J1ab»






