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IMOACHUTEJBHAS 3AITUCKA

Mpn paspaboTke nporpaMmmbl MO BGUOMOrMN TEOPETUYECKYID OCHOBY [Ansi onpeneneHus
noaxoaoB K (QOPMWUPOBAHUIO coAepaHust yyebHoro npeameta «buonorus» coctaBunu:
KoHuenTyanbHble nonoxeHns ®roC COO o B3anMooOYyCroBNEHHOCTU LENen, coaepaHus,
pe3ynbTatoB 0by4yeHust n TpeboBaHMI K YPOBHIO MOArOTOBKM BbIMYCKHUKOB, MOSOXEHNA 06
o0LWMX Lensx u NPUHUMNax, XapakTepusylLmnx COBPEMEHHOE COCTOAHNE CUCTEMbI CpeaHero
obuiero obpasoBaHuss B Poccuiickon ®Pepepaummn, a TakKkKe MNONOXEHUA O cneumduke
Guonormm, eé 3HadeHuM B MO3HAHUW XMBOW Npupoabl U obecneyeHun CyLlecTBOBaHMS
yenoseyeckoro obuiectBa. CornacHo HasBaHHbIM MOJIOXEHUAM, ONpeaerieHbl OCHOBHbIE
YHKUMN NporpaMmmbl No Buonornm n eé€ CTpykTypa.

Mporpamma no ©Owuonormn [aé€T npeacTaBneHne o uensx, o6 obwen crtparternm
obyyeHnsa, BOCMUTaHMUS W pasBuTua obydarowmxca cpeactBamn  yyebHoOro npegmerta
«buornorusay, onpegenser ob6si3aTenbHOEe nNpegMeTHOE COoAepXaHue, €ero  CTPYKTYpY,
pacnpegeneHne no pasgenam M Temam, pekoMeHAyeMykt nocrnefoBaTenbHOCTb U3YyYeHUus
y4yebHOro matepuana Cc y4ETOM MEXNPEOMETHbIX WU BHYTPUNPEAMETHbLIX CBS3EN, NOMUKK
obGpasoBaTenbHOro npouecca, BO3pacTHbIX 0COBeHHOCTEN 00y4atoLmnXCs.

B nporpamme no 6uonormn Takke y4uuTbiBalOTCA TpeboBaHWSA K MnaHMpyeMbiM
NIMYHOCTHBLIM, MeTanpeaMeTHbIM U NpeaMETHbIM pedynbTatam obyyeHus B popmMmpoBaHUn
OCHOBHbIX BMOOB y4ebHO-NO3HaBaTENbHON AEATENbHOCTM/Y4EOHbIX OENCTBUN OByYatoLmxcs
Mo OCBOEHMIO coaepkaHnsa Gruonornyeckoro obpasoBaHums.

B nporpamme no 6uonorum (10—11 knaccel, 6a30BbIN YpPOBEHb) peann3oBaH MNpUHUMUN
NPEeMCTBEHHOCTM B M3y4yeHun Ouonoruu, 6Gnarogaps 4Yemy B HeW npocMaTpuBaeTcs
HanpaBfEHHOCTb Ha pa3BUTUE 3HAHWI, CBA3aHHbLIX C (OPMUPOBAHMEM €CTECTBEHHO-HAY4YHOrO
MUPOBO33pPEHNS, LIEHHOCTHbIX OpUEHTaUMh  JINMYHOCTW,  IKONOTMYECKOro  MbILLEHUS,
npeacTaBneHnin o 340poBoM obpase XM3HM U BepexHbIM OTHOLUEHMEM K OKpYKatoLLEeWn
npupoaHon cpege. Moatomy Hapsgy C M3yvyeHMeM Ob6LLEeBMONOrnyecknx TEOopun, a TaKke
3HaHUN O CTPOEHUN XMBbIX CUCTEM PA3HOro paHra u CyLHOCTN OCHOBHbIX NPOTEKaKLWMX B HNUX
npoueccoB B nporpamme no 6uonormm yaeneHo BHUMAaHWE MCMOSb30BaHWMIO MOSTYYEHHbIX
3HAaHMN B TMOBCEOHEBHOW XW3HW ANA pPeleHus npuknagHbiXx 3agad, B TOM u4ucne:
NPoUNakTUKM  HacneacTBEHHbIX  3aboneBaHWn  4ernoBeka,  MeOUKO-TeHETUYECKOro
KOHCYNbTUPOBAHUSA, ODOCHOBAHUSA  SKOMOMMYECKM  LenecoobpasHOro noBegeHust B
OKpy>XatoLlen NpupoaHoOn cpeae, aHanusa BUSHUA XO3ANCTBEHHOW AeATeNbHOCTN YerioBeka
Ha COCTOSIHME NMPUPOLHbIX U UCKYCCTBEHHbIX SKOCUCTEM. YCWUMEHNEe BHUMaHUS K NPpUKNagHom
HanpaBneHHocTM ydebHoro npegmeta «bBuonorms» NpoAMKTOBAHO HEOBXOAMMOCTLIO
obecnevyeHnss ycnoBun [Ons  pPeELUEHUss OAHOWM U3  akTyanbHbIX 3adad  LUKONbHOro
Buonornyeckoro obpasoBaHus, kOTOpasa npegnonaraet ¢opmumpoBaHMe y oby4arowmxcs
CnocoBHOCTN afanTUMPOBaTbCS K M3MEHEHUSIM OUHAMUYHO Pa3BMBAKOLLEroCsi COBPEMEHHOIO
Mupa.

Bonbwoe 3HayeHne OuonormMs WMMEeT Takke ONA pPeLeHUss BOCMUTaTENbHbIX U
pasBuBalWMX 3agady cpegHero obuwero obpasoBaHus, couuanumsauun  oby4varomxcs.
N3yyeHne Owmonormm obGecneunBaeT ycrnoBusi Ana OPMUPOBAHUS WHTENNEKTyanbHbIX,
KOMMYHUKALMOHHbIX M MH(OPMALMOHHBLIX HaBbLIKOB, 3CTETMYECKOW KyIbTypbl, cnocobcTByeT
NHTEerpaumm GMonorMyecknx 3HaHmn ¢ NpeacTtaBneHnsaMM M3 Opyrux y4ebHbiXx NpegMeToB, B
YaCTHOCTU, U3UKW, XMMUM WU reorpacmn. HasBaHHble MONOXEHWA O npegHa3HavYeHUu
yyebHoro npeameTa «buonorva» coctaBunM OCHOBY ANSA onpeneneHns NoaxoaoB K 0Toopy u
CTPYKTYPMPOBAHUIO €ro COAEpKaHus, NpeacTaBeHHOro B nporpaMmmMme no éuonoruu.

OT060p conepxaHus y4ebHoro npeagmeTa «buonoruay Ha 6a30BOM YpPOBHE OCYLLECTBNEH
C no3vumm KynbTypocoobpasHOro nogxoda, B COOTBETCTBUM C KOTOpbIM ObBydatouimecs
AOIMKHbI OCBOUTb 3HAHWUSE U YMEHWs, 3Hauumble Ans opMUpoBaHMst OOLLEN KynbTypbl,
onpegensalolne agekBaTHOE MNOBEAEHWE 4YenoBeka B OKpYXKalllen npupoaHoM cpege,



BOCTpeboOBaHHbIE B MOBCEAHEBHOW XXU3HW U NpakTuyeckon aesatensHocTn. Ocoboe mecTto B
9TOW CUCTEME 3HaHWMN 3aHUMAalOT 3NIEMEHTbl COAEpPXKaHWs, KOTOpble CNyXaT OCHOBOW NS
dopMmnpoBaHNA nNpencTaBfNeHUn O COBPEMEHHOW €CTECTBEHHO-Hay4YHOM KapTUHe mupa wu
LUEHHOCTHbIX OpueHTauusax JfMYHOCTWU, CrnoCcOBCTBYOWNX TymMaHu3auun 6rmonornyeckoro
obpa3oBaHus.

CTpyKTypupoBaHue cogepxaHus y4ebHoro martepuwana B nporpamme no Guonorum
OCYLLIECTBIEHO C YYETOM NPUOPUTETHOIO 3HAYEHUS 3HAHUI 06 OTNNYUTENBHBIX OCOBEHHOCTAX
XWUBOM NpuUpoabl, O €€ YpOBHEBOM oOpraHuMsauum u asonwoumn. B cooTtBeTcTBMM C 3TMM B
CTPYKTYype ydyebHoro npeameta «brnonornsa» sbigeneHsl cneayolwmne cogepXartesnbHble JIMHUK:
«Bbuonorua kak Hayka. MeToabl Hay4HOro no3HaHusay, «KneTtka kak Guonornyeckass cucremay,
«OpraHn3m kak buonoruyeckas cucremay, «Cuctema n MHoroobpasme opraHM4eckoro Mmpan,
«OBOMOUMS XKNBOK NPUPOAbIY», « DKOCUCTEMbI U MPUCYLLNE UM 3AaKOHOMEPHOCTUY.

Llenb u3dyyeHns yyebHoro npeameta «buonorusa» Ha 6a3oBoM ypoBHe — OBriageHue
00yYalLWNMNCH 3HAHUAMU O CTPYKTYPHO-(PYHKUMOHANBbHOM OpraHmsaumm XMBbIX CUCTEM
pasHOro paHra u npuobpeTeHne YMEHNn NCMONb30BaTb 3TN 3HAHUA ANs1 IPaMOTHbIX OENCTBUN
B OTHOLUEHUN OO6BEKTOB XMBOW NPUPOLAbI U peLeHNs pasfNYHbIX XU3HEHHbIX Npobrem.

HdoctwxkeHne uenn usyyeHnsa yyebHoro npegmerta «buonorna» Ha 6a30BOM ypoBHe
obecneunBaeTca peLleHnemM cneayowmx 3agay:

OCBOEHME O0y4alLMMUCA CUCTEMbl 3HAHUM O OMOMOrMYEecKUX TEeopUsX, YYEHUSX,
3aKoHax, 3aKOHOMEPHOCTSAX, rmMnoTesax, npasunax, Cryxawmx OCHOBOW NS (hOpMUPOBAHUS
npeacTaBfeHnin O eCTEeCTBEHHO-Hay4YHOW KapTUHe Mupa, O MeTodax Hay4yHOro no3HaHus,
CTPOEHMU, MHOroobpasmm M OCOBEHHOCTAX XMBbIX CUCTEM Pa3HOro YPOBHS OpraHu3auuu,
BblAAKOLLMXCHA OTKPLITUAX N COBPEMEHHbIX UCCNeaoBaHNsIX B Grnonormu;

opmupoBaHne y oByyaroLUXCa No3HaBaTemNbHbIX, UHTENNEKTyarnbHbIX U TBOPYECKMX
crnocobHoCTen B npouecce aHanuMsa AaHHbIX O NyTax pasBuTMS B OuMonormm HayuvHbiX
B3rNs40B, MAEN U NOAXOA0B K M3YYEHUIO XKUBbBIX CUCTEM Pa3HOro YPOBHSA OpraHu3aumnu;

CTaHoBrieHne Yy ofOyvalowmuxcs obuwen KynbTypbl, (QYHKUMOHANbHOW rPaMOTHOCTMH,
pasBuUTME YMEHUI OOBACHATL N OLIEHMBATb SBNIEHNSA OKPYXKalOLEro Mmpa XnBon npupoapl Ha
OCHOBaHWUW 3HAHWI 1 OMblTa, NONYYEHHbIX NPU U3y4YeHun Guonoruu;

opmmpoBaHne y 0By4valoLMXCAa YMEHUN WUNMICTPUPOBaTb 3HadYeHue OMonornyeckux
3HAHUN B MNPAKTUYECKON AEATENbHOCTM 4YerioBeKka, PasBUTUM COBPEMEHHbBIX MEONLMHCKUX
TEXHOSIOrMM N arpobrUOTEXHONOINI;

BOCNuUTaHne YOeXOAEHHOCTU B BO3MOXHOCTU MO3HAHUS YENIOBEKOM XXMBOW MNpUpOabl,
HeobXoaMMOCTM OepexHOro OTHOLWIEHUS K HeW, COobMaeHus 3TUYECKUX HOPM Npu
npoBeaeHnn BMONornMYecknx NccrnegoBaHui;

OCO3HaHMe LEeHHOCTU BUOMOrM4Yecknx 3HaHWi AN MOBbILWEHUS YPOBHA 3KONMOrMYECKOM
KynbTypbl, 418 OpMUPOBaHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHNE NPUOOPETEHHBIX 3HAHUA U YMEHWA B MOBCEOHEBHOW XXW3HU OS1S1 OLEHKM
NnocrneacTBuMi CBOEN AEeATEeNbHOCTM MO OTHOLLUEHUIO K OKpyXatollen cpene, coOCTBEHHOMY
340poBblo, 060oCcHOBaHME 1 cobntogeHe mep NpodunakTuki 3aboneBaHun.

B cucteme cpegHero obuwero obpasoBaHus «buonorua», msydyaemas Ha ©6a3o0BOM
YpOBHe, aBNsdetca obAsatenbHbIM y4eOHbIM NpeaMeToM, BXOOSLWMM B COCTaB NpeaMeTHOM
obnactn «EctecTBeHHO-Hay4YHble NpeaMeTbI».

Ona wn3yyeHus OGuonormm Ha 6a3oBOM YpoOBHe cpegHero obuwero obpasoBaHus
otBoautca 68 vacoB: B 10 «knacce - 34 wvaca (1 4ac B Hegeno)



COIEPKXAHUE OBYYEHUA

10 KJIIACC
Tema 1. Buonorua Kak Hayka.

Buonorna kak Hayka. CBsAsb Guonormm ¢ o6LLECTBEHHLIMU, TEXHUYECKMMU U APYTMMU
€CTECTBEHHbIMM Haykamu, dunocoduren, 3TUKON, 3CTETUKON U npasBoM. Ponb 6Guonormm B
POpPMMPOBAHNN COBPEMEHHOMN HAay4YHOW KapTuHbl Mupa. Cuctema GMonormyeckmx Hayk.

MeToabl NO3HaAHWA XMBOW nNpupoabl  (HabnogeHue, SKCMEPUMEHT,  OnucaHue,
n3mepeHune, knaccmdukauus, MogenmpoBaHue, ctatuctmyeckas obpaboTka AaHHbIX).

OemMoHcTpauuu:

MopTtpeTbl: Y. apsuH, . MeHgenb, H. K. Konbuos, k. YoTcoH n ®. Kpuk.

Tabnuupbl n cxembl: «MeToabl NO3HAHUS XXMBOW NPUPOAObLI».

JTaGopaTopHbie U NpakTuyeckme paboThbl:

MpakTnyeckas pabota Ne 1. «Mcnonb3oBaHue pasnuyHbIX METOOOB MNPU U3yYeHUU
Bronornyecknx o6 BHLEKTOBY.

Tema 2. XXuBble cucTteMbl U X OpraHusauus.

XKuBble cuctembl (buocuctembl) Kak npegmMeTt udydeHus ouonormn. OTAMYMe KUBbIX
CUCTEM OT HEOpPraHNU4Yeckon nNpmMpoabl.

CeonctBa ©Ouocuctem n ux pasHoobpasve. YpPOBHU oOpraHudaumm OGuocucrem:
MOJIEKYNAPHbIN, KNEeTOYHbIN,  TKaHEeBbIW,  OPraHU3MEHHbIN,  NONYyNALMOHHO-BUOOBOM,
3KOCUCTEMHbIN (BruoreoueHoTU4YeCKUin), BuocepHobln.

demMoHcTpauuu:

Tabnuubl 1 cxembl: «OCHOBHbIE MPU3HAKU XU3HWY», «YPOBHWU OpraHmsaunn >XMBOW
npupoabl».

O6opynoBaHue: mogernb monekynbsl AHK.

Tema 3. XumMnyeckmun coctaB U CTPOEHUE KIETKM.

Xrmunyeckum cocTaB KNeTKu. Xnmuyeckme SNEeMEeHTbI: MaKpO3EeMEHTHI,
MUKPO3nemMeHTbl. Boaa n MMHepanbHble BeLLecTBa.

®OyHKUMKM BOObl M MUHeparbHbIX BellecTB B kneTke. lNNopggepXaHne OCMOTMYECKOro
OanaHca.

Benkn. CoctaB wn cTpoeHne 6enkoB. AMWHOKMCNOTbBI — MOHOMepbl 6ernkos.
HesameHMMble U 3aMeHUMble aMUHOKUCIIOTbl. AMUHOKUCITIOTHBIN COCTaB. YPOBHU CTPYKTYpbI
OenkoBon Monekynbl (NepBuYHasi, BTOPUYHAA, TPETMYHAs W 4YeTBEpPTUYHAs CTPYKTypa).
Xnmunyeckme ceonctea 6enkoB. bruonormyeckme oyHKUMN GEnKoB.

depmeHTbl — Buonorudeckne katanuaatopbl. CTpoeHne depMeHTa: akTUBHLIM LEHTP,
cybctpatHaa cneumdmyHocTb.  KodepmeHTbl. ButamuHbl. OTnmvums  epMeHToB  OT
HeopraHMYecKMx KaTanmsaTopos.

YrneBoabl: MoOHocaxapuabl (rnwoko3a, pubosa u  gesokcnpubosa), Aucaxapugbl
(caxaposa, naktosa) u nonucaxapuibl (Kpaxmarn, rnvkoreH, uenntonosa). buonoruyeckune
JOYHKUMM YyrneBoaoB.

Jinnngpl: Tpurnuuepugbl, dochonunuabl, cTtepouabl. [MapoduUbHO-rMaPOdO6HbIE
ceovicTBa. buonormnyeckmne dpyHkummn nunngos. CpaBHeHWE yrneBonoB, 6enkoB U NUNULOB Kak
NCTOYHMKOB SHEPTUN.

HykneuHosble kucrnotbl: OHK n PHK. Hykneotuabl — MOHOMEPbI HYKNEWHOBbLIX KUCHOT.
CtpoeHne un dyHkuum OHK. CtpoeHne u dyHkumm PHK. Bugbl PHK. AT®: cTpoeHue wu
YHKUUMN.

Lntonorns — Hayka o kneTke. KnetoyHaa Teopus — npumep B3aMMOOEUCTBUA UOeEN u
hakTOB B Hay4HOM Mo3HaHun. MeToabl U3y4eHns KneTku.

KneTka kak uenoctHas xuBas cuctema. ObLme nprusHaky KNeTok: 3aMKHyTas HapyXHasi
mMembpaHa, monekynsl [JHK kak reHeTnyeckuin annapar, cuctemMa cuHTe3a benka.



Tunbl KNeTOK: aykapuoTumyeckaa W npokapuoTndeckas. OCOBGEHHOCTU CTpoeHus
npokapunoTuyeckon knetku. KnetoyHas creHka 6aktepuin. CTpoeHmne aykapmoTUYECKON KINETKM.
OcCHOBHbIE OTNNYNSA PACTUTENBHOW, XKUBOTHOWN U TPUBHON KNETKM.

[MoBEPXHOCTHbIE CTPYKTYPbl KNETOK — KNeTOYHasd CTeHKa, [MUKOKanuKc, UX gYHKUUN.
NMnasmaTtnyeckas membpaHa, €€ cBoucTBa M yHKumMW. LluTonnasama u eé opraHouapl.
OpgHomemOpaHHble  opraHouabl  knetkn:  OMNC, annapat  [onbaku,  NM30COMbI.
[MonyaBTOHOMHbIE  OpraHouabl  KNeTKU:  MUTOXOHApuM, nnactuabl. [NpoucxoxaoeHue
MUTOXOHAPWA U nnactua. Buabl nnactng. HemembpaHHble opraHovabl KNeTku: pubocombl,
KNETOYHbIN LEHTP, LIEHTPUONN, PECHUYKW, XKIYTUKN. PYHKUUN OpraHoOMaoB KneTku. BknioveHus.

Anpo — perynsatopHbii  UueHTp kneTtkn. CTpoeHne sappa: sagepHas o6onouka,
Kapuonsnasma, XpoOMaTuH, SAPbILLKO. XpOMOCOMbI.

TpaHcnopT BeLLeCTB B KreTKe.

HDemMoHcTpauuu:

MopTtpeTbl: A. JleBeHryk, P. I'yk, T. WWBaHH, M. WnenaeH, P. Bupxos, [x. YoTcoH, .
Kpuk, M. YunkuHc, P. ®panknuH, K. M. bap.

Ounarpammbl:  «PacnpegeneHve XMMUYECKMX ONEMEHTOB B HEXMBOM nNpupoaer,
«PacnpegeneHne XMMn4eckux arieMeHTOB B XXMBOW Npupoae».

Tabnuubl n cxembl: «lNepuognyeckasa Tabnumua XMMUYECKMX 3reMeHTOB», «CTpoeHue
Monekynbl Boabl», «buocuHTes Oenka», «CTpoeHue Monekynbl 6enka», «CTpoeHune
depmeHTay, «HykneuHosble kucnotbl. OHK», «Ctpoenne monekynbl AT®», «CTpoeHue
ayKapuoTMyeckon Knetkm», «CTpoeHne XMBOTHOW KneTkny, «CTpoeHne pacTuTenbHOu
KneTtkny», «CTpoeHne npokapuoTudeckom knetkm», «CTpoeHue sgpa KneTkny, «Yrnesoably,
«Jlvnnapi».

O6opynoBaHune: CBETOBOM MUKpPOCKON, obopyaoBaHue Ons npoBefeHus HabroaeHun,
N3MEPEHNIN, IKCMEPMMEHTOB, MUKpoNpenapaTbl pacTUTENbHbIX, XXUBOTHbLIX N BakTepunasbHbIX
KNeTok.

JlaGopaTopHbie U npakTuyeckme paboThbl:

JTabopaTopHasa pabota Ne 1. «MN3yyeHne kaTanMTUYECKON aKTUBHOCTU (DEPMEHTOB (Ha
npumMepe amunasbl Un Katanasbl)».

JTabopaTtopHasa pabota Ne 2. «M3ydyeHme CTPOEHUSA KNETOK PaCTEHUM, XMBOTHbLIX W
GakTepuii No4 MUKPOCKOMOM Ha rOTOBbLIX MUKpOMNpenapaTax 1 Ux onucaHue.

Tema 4. XKnsHeneaTenbHOCTb KNeTKMU.

O6bmeH Bewects, wnn Metabonuam. Accumunauma (nnactumyeckum obmeH) u
anceummnaumsa (sHepretTnyecknin obmeH) — aABe CTOPOHbI eAMHOro npouecca metabonuama.
Ponb 3aKOHOB COXpaHEHUs BELLECTB M 3HEPTMM B NOHMMaHUK metabonmama.

Tunbl obMeHa BewecTB: aBTOTPOMDHLIN U reTepoTpodHbIN. Ponb depmMeHToB B 0OMeHe
BELLLECTB U NpeBpaLleHnn 3HEPTUM B KIeTKe.

doTocuHTes. CBeToBas U TeMHoBasa asbl poTtocuHTesa. Peakuum ¢oTocuHTEe3a.
OddekTnBHOCTL POTOCUHTE3A. 3HadeHue poTocuMHTe3a Ans XM3HM Ha 3emne. BnusHue
yCcrnosuin cpeabl Ha POTOCMHTE3 M CNOCOOLI NOBbLILEHNA €ro NPOAYKTUBHOCTU Y KyFbTYPHbIX
pacTeHun.

XemMocuHTe3. XemocuHTesnpylwme 6aktepmn. 3HayeHne XeMOCUHTe3a AN XU3HU Ha
3emne.

OHepreTnyeckun obmeH B  kneTtke. PacwenneHve BewecTB, BblgefieHne U
aKKyMyInMpoOBaHMe 3Heprum B KrneTke. Tanbl aHepreTnyeckoro obmeHa. mukonuns. bpoxeHne
n ero Buabl. KucnopogHoe okucreHve, WNu KnetoyHoe pfbixaHune. OkucnutenbHoe
dochopunmpoBaHme. APPEKTUBHOCTb IHEPreTUYECKOro obmeHa.

Peakumn wmatpumyHoro cuHTesa. [eHeTuyeckas wuHdopmauua n OHK. Peanusauus
reHeTuyeckon nHopmaunm B KneTtke. 'eHeTuyeckMn Kog 1 ero CBoMCTBa. TpaHcKkpunumsa —



mMaTpuyHbii cnuHte3 PHK. TpaHcnauna — 6uocnHtes 6enka. 3tansl TpaHcnaumn. KoguposaHve
amuHokmcnot. Ponb pubocom B BuocnHTese 6enka.

HekneTtouHble dopMbl XM3HM — BUpycbl. Wctopuss oTkpbitna Bupycos (0. W.
MBaHoBcknin). OCOBEHHOCTU CTPOEHUA W XMU3HEHHOrO UuMkna BupycoB. baktepuodarn.
BonesHn pacTteHui, KMBOTHbIX UM  4erioBeka, Bbi3blBaeMble Bupycamun. Bupyc
nmmyHogedpuumta dvenoseka (BWY) — Bosbygutens ClAOa. O6GpartHas TpaHCKpunums,
peBepTasa 1 nHterpasa. lNpodmnaktnka pacnpocTpaHeHus BUPYCHbIX 3abonesaHuni.

DemMoHcTpauuu:

MopTtpeTbl: H. K. Konbuos, [. . UBaHoBckuin, K. A. Tumnpsises.

Tabnuubl M cxembl:  «Tunbl  nuTaHus», «Metabonuam»,  «MuToxoHOpus»,
«QHepreTnyecknin obmeH», «Xnoponnact», «dotocnHtes», «CtpoeHne OHK», «CtpoeHune n
dyHKUMOHNPOBaHMe reHa», «CuHTe3d OGenka», «leHeTudeckmn koa», «Bupycbiy,
«baktepnodgarn», «CtpoeHne wn xu3HeHHbin umkn Bupyca CllWOa, 6Gakrtepuodara,
«Pennukauua OHK».

O6opyaoBaHue: mogenu-annnukaumm «Yasoenne OHK n TpaHckpunuusay, «brnocuHTes
Benka», «CTpoeHue knetku», mogens cTpykTypbl AHK.

Tema 5. PaamHOXeHMe n MHAMBUAYyanbHOe pa3BUTUe OPraHU3MoOB.

KneTouHbIN LMKIT, UM XKU3HEHHbLIN UMK KneTkn. WHTepdasa m mutos. [lpoueccl,
npoTekawwmne B MHTepdase. Pennnkaumna — peakuus matpumyHoro cuHtesa [OHK. CtpoeHune
XPOMOCOM. XPOMOCOMHbIA Habop — kapuvoTun. OQunnouvaHbid U ranfnouaHblli XPOMOCOMHbIE
Habopbl. Xpomatnabl. LinTonornyeckne oCHOBbI Pa3MHOXEHNS U UHONBUAYANbHOIO Pas3BUTUSA
OpraHM3moB.

HenexHne knetkm — muto3. CTtagum mutosa. [lpouecchl, npoucxogsuime Ha pasHbiX
cTagmsix MuTosa. buonornyeckuii cmbicn MnTo3a.

Mporpammunpyemasi rmbenb KneTkm — anonTos.

dopmbl  pasMHOXeHMs opraHmamoB: ©Oecnonoe wn nonoeoe. Bwuabl 6Gecnonoro
pPa3MHOXEHUS: AefeHne HagBoe, NOYKOBAHME OOHO- M MHOIOKIIETOYHbIX, CNOpoo6pa3oBaHme,
BeretaTMBHOE pa3MHOXeHUe. VICKycCTBEHHOE KITOHMPOBAHWE OPraHn3MoB, ero 3HavyeHue ans
cenexkuum.

[MonoBoe pasMHoOXeHWe, ero oTnnynsa ot Gecnonoro.

Mewnos. Ctagun meno3sa. [Npouecchl, Nnponcxoadwume Ha ctagusax menosa. NoBegeHue
XpOMOCOM B Meno3e. KpoccuHroBep. bronornyeckuim cMmbicin U 3Ha4YeHne Menosa.

"ameToreHes — npouecc 06pas3oBaHNA NOSOBLIX KNETOK Y XUBOTHbIX. [1onoBble xenesbl:
CEMEHHMKM N AandHuKN. ObpasoBaHue 1 pas3BUTUE MOSOBbLIX KNETOK — rameT (cnepmaTo3ouns,
AanuekneTka) — cnepmartoreHe3 u oBoreHe3d. OCOOEHHOCTM CTPOEHUS SANLEKNETOK W
cnepmato3ongoB. OnnogoTeBopeHue. NapTeHoreHes.

WHameBuaoyansHoe pasBuTuMe (OHTOreHes). OMOpuoHanbHoe passutue (ambpuoreHes).
OTanbl 3MOPUOHANBHOIO Pas3BUTUS Y MO3BOHOYHbLIX XXMBOTHbLIX: ApPOONEeHue, racTpynsums,
opraHoreHe3. [locTambpuoHanbHoe pas3suTue. Tunbl MNOCTOIMOPMOHANBHOIO  Pa3BUTUS:
npsMmoe, Henpsmoe (NM4nHoyHoe). BnvsHue cpefbl Ha pasBuTME OpPraHM3MoB, (PakTopbl,
cnocobHble Bbl3biBaTb BPOXAEHHbIE YPOACTBA.

Poct n passutne pacteHun. OHTOreHes LBETKOBOIO PacCTEHUs: CTPOEHUME CEMEHMH,
cTagun pasBuUTUS.

OemMoHcTpauuu:

Tabnuupbl N cxembl: «POPMbI Pa3sMHOXEHUST OPraHN3MOoBY, «[1BOMHOE OnnogoTBOpeEHME y
LUBETKOBbIX pacTeHuny, «BeretaTMBHOe pasMHOXeHMEe pacTeHun», «[eneHve KneTku
baktepuiiy, «CTpoeHue nonoBbIX KNeTok», «CTpoeHme XpoMOCOMbI», «KMEeTOYHbIN LMK,
«Pennukauna OHK», «Mutos», «Menosy», «lpsmoe n Henpsimoe passButmey, «l ameToreHes y
MnekonuTawLwwmx n Yenosekay, « OCHOBHbIE CTaaUN OHTOreHe3a.



O6opypoBaHne: MUKpockon, Mukpornpenapatbl «CnepmaTto3omabl MIEKONUTaKLEroy,
«Anueknetka mnekonuTarowero», «KapuokMHes B KneTKkax Kopewka nyka», MarHutHas
mMoaenb-annnukauma «denexve knetkn», moaene AHK, mogens metaasHoOn XpOMOCOMBI.

JTaGopaTopHblie U NpakTuyeckme paboThbl:

INNabopatopHasa pabota Ne 3. «HabntogeHne mMmnto3a B KneTkax KOHYMKa KOpeluka fyka
Ha roToBbIX MUKpONpenaparTax».

JTabopaTtopHasa pabota Ne 4. «M3yyeHMe CTPOEHUsI MNOJSIOBbLIX KMETOK Ha rOTOBbIX
MUKponpenapaTax».

Tema 6. HacneacTBeHHOCTb U USMEHYMBOCTbL OPraHM3MOB.

Mpeametr u 3agayun reHetukn. KWctopma passutus reHetukun. Ponb uuTonorum u
amMbpuonornm B CTaHOBMEHUW reHeTUKU. Bknag pocCMUCKMX W 3apybexHbiX YYEHbIX B
pasButTMe reHeTukn. MeTtoabl  reHeTukn  (rMBpPUOONOrMYEecKnin,  LUUTOrEHETUYECKUN,
MONeKynsipHoO-reHeTnyecknin). OCHOBHbIE reHeTUu4eckne NOHATUA. [eHeTuyeckass CUMBOJIVKA,
ncnosib3yemMas B cxemax CKpeLimBaHumn.

3aKOHOMEPHOCTU  HacnegoBaHMs  MPU3HAKOB, YycTaHoBneHHble [.  MeHgenewm.
MoHornbpuaHoe ckpelwmBaHme. 3akoH eauHoobpasusi rMbpmaoB NepBOro  MOKOSEHUS.
MpaBuno AOMUHUPOBaHWUA. 3aKOH pacllennieHnst npuaHakoB. [MNoTesa 4YUCTOTbl ramer.
[MonHOe 1 HenosIHOe JOMUHMPOBaHME.

OurmbpunaHoe ckpelwmBaHne. 3aKOH HE3aBUCMMOIO HacrneaoBaHWS  NPU3HAKOB.
LinToreHeTn4yeckne OCHOBbI OUrMOPUOHOrO cKpewmBaHus. AHanusunpylollee CKpelumBaHue.
Mcnonb3oBaHue aHanmn3npyoLero ckpeLwmBaHus gnga onpegeneHnsa reHotuna ocobu.

CuenneHHoe HacnegoBaHue npu3HakoB. Pab6ota T. MopraHa no cuenneHHoMy
HacrnegoBaHuo reHoB. HapylueHne cuenneHuns reHoB B pe3yribTaTe KpoCcCUHroBepa.

XpoMocoMHasa Teopus HacneacTBEHHOCTU. ['eHeTn4eckme KapTbl.

eHeTnka nona. XpoMOCOMHOe onpeferieHue nona. AyToCcoMbl U MOMOBbIE XPOMOCOMBI.
oMorameTHble M reteporameTHble opraHusmbl. HacnegoBaHue MPU3HaKOB, CLENMEHHbIX C
NOSIOM.

N3ameHumBoCTb. Bunabl M3MeH4YMBOCTU: HeHacneacTBeHHas W HacneacTtBeHHasi. Ponb
cpeabl B HeHacneaCTBEHHOW  M3MEHYMBOCTU.  XapakTepucTuka  MoandMKauWMoHHOW
N3MeHYMBOCTU. BapuaunoHHbIn psag n BapuauMoOHHas kpuBad. Hopma peakuum npusHaka.
KonnyecTBeHHble W KayecCcTBEHHblE MNPU3HAKM M UX Hopma peakumn. CBowncTsa
MoanKaLMOHHON N3MEHYMBOCTMW.

HacnepncrtBeHHas, unn reHotTunuyeckasi, UaMeH4YnMBoCTb. KoMOMHaATMBHAsS N3MEHYUBOCTbD.
Meno3 M NONOBOM npoLecc — OCHoBa KOMOMHATUBHOW W3MEH4YMBOCTU. MyTaunoHHas
n3MeH4YnBoCTb. Knaccudukauma myTaumin: reHHble, XPOMOCOMHbIE, FeHOMHble. YacTtota u
NpUYnHBI MyTaunn. MyTtareHHble oakTopbl. 3aKOH rOMOJSIOrMYEeCKUX psaoB B HacneaCcTBEHHON
nameH4msoctn H. . BaBunosa.

BHesinepHasa HacneacTBEHHOCTb U MU3BMEHYNBOCTb.

leHeTuka 4enoseka. Kapuotun yenoBeka. OCHOBHble MeETOObl FEHETUKM YenoBeka:
reHeanornyeckm, OnM3HELOBbIN, LUUTOreHETUYECKU, OUMOXMMUYECKNA,  MONEKYNSIPHO-
reHeTnvyeckmn. CoBpeMEHHOE onpeaeneHne reHoTuna: MOSfIHOreHOMHOE CEeKBEHMPOBaHME,
reHoTUNMpoBaHne, B ToM yucrne ¢ nomowbto MNUP-aHanmn3a. HacneactBeHHble 3aboneBaHus
yenoBeka: reHHble 6o0nesHn, 6o0nesHn C HacneacTBEHHOW NpPeapacrnonOXeHHOCThIO,
XpPOMOCOMHble ©one3Hn. ComaTtumyeckme u reHepaTuBHble MyTauun. CTBOMOBbLIE KIETKM.
MpuHUMNbl 300poBOro obpasa KMU3HWN, ANArHOCTUKK, NPOMPUNAKTUKN U NEYEeHUs] FeHEeTUYECKNX
bonesHen. Meanko-reHeTU4ecKoe KOHCYNbTUpPOBaHME. 3HayeHue MeOULMHCKON TeHEeTUKU B
npeaoTBPaLLEHNN N NTIEYEHUN TEHETMYECKMX 3aboneBaHNin YenoBeka.

OemMoHcTpauuu:

MopTtpeTbl: . Mengenb, T. MopraH, . ge ®pus, C. C. Yetepukos, H. B. Tumodees-
Pecosckuin, H. . Basunos.



Tabnuupbl n cxembl: «MoHOrMGpPUOHOE CKPELLUMBAHNE N €ro LMTOreHeTU4Yeckas OCHOBaY,
«3aKoOH pacwenneHns n ero LuuMToreHeTnyeckasd oOcHOBa», «3akOH YUCTOTbl rameTy,
«dnrmbpmngHoe ckpewmBaHuey, «LlMTonornyeckme OCHOBbI AUTMOPUAHOIO CKPELUMBaHUNAY,
«Menos», «BsaumopencteBne annenbHbIX reHoB», «[eHeTudeckme KapTbl pPacTEeHUHN,
XMBOTHbIX M YyenoBeka», «'eHeTuka nona», «3aKOHOMEPHOCTM HacneaoBaHUS, CLENNIEHHOIO C
nonom», «KapnoTtunel YyenoBeka u XMBOTHbIX», «Bnabl nsmeHymsocTn», «MoandukaumoHHas
N3MeH4YMBOCTbY, «HacneposaHue pesyc-aktopa», «['eHeTnka rpynn kposu», «MyTaunoHHas
N3MEHYMBOCTbY.

O6opynoBaHne: mogenu-annnukauun «MoHornbpuaHoe ckpewmBaHme», «HenonHoe
AOMUHMpOBaHuey», «OurnbpmngHoe ckpelwumBaHney, «lNepekpEeCT XpPOMOCOM», MUKPOCKOMN W
MuKponpenapat «[po3oduna» (Hopma, MyTaumm bopmMbl KpbINTbEB U OKpacku Tena), repbapun
«["opox noceBHOM».

JTaGopaTopHbie U NpakTuyeckme paboThbl:

JTabopaTopHasa pabota Ne 5. «N3yyeHne pesynbTatoB MOHOrMOpMAHOro 1 ourndpmngHoro
CKpelumBaHus y Apo30dunbl Ha rOTOBbIX MUKpoMNpenapaTax».

JTabopaTtopHasa pabota Ne 6. «W/3yvyeHne moandUKALMOHHOM WN3MEHYUBOCTMU,
NoCTPOEeHNEe BapnaunoHHOIo psiga n BapnawmMoHHOM KPUBOMY.

JTabopaTtopHas pabota Ne 7. «AHanu3 wMyTaumi y [Opo30ocunbl Ha roTOBbIX
MUKponpenapartaxy.

MpakTnyeckasa pabota Ne 2. «CoctaBneHme n aHanus pogoCHOBHbIX YEnoBeKa.

Tema 7. Cenekumnsa opraHnamoB. OCHOBbI OMOTEXHOSIOMUMU.

Cenekums Kak Hayka 1 npouecc. 3apoxaeHue cenekumm n gomectukaums. Yyenuve H. U.
BaBunosa 0O UeHTpax MNPOUCXOXKAEHUA W MHOroobpasvsi KynbTypHbIX pacTeHui. LleHTpobl
NPOUCXOXAEHNSA OMALLIHUX XMBOTHLIX. COpT, Nnopoaa, WwWramMm.

CoBpeMeHHble MeToabl cenekumn. MaccoBbii U MHONBMAYaANbHbIA OTOOPLI B CEneKumm
pacTeHnn 1 xMBOTHbIX. OueHKa akcTepbepa. bnnskopoacTBeHHOE CKpeLunBaHne — MHOPUAMHT.
Unctaa nuHua. CkpewmBaHMe 4YUCTbIX nNUHMKA. [eTepo3nc, wnn rmbpuagHas cuna.
HepogctBeHHOe ckpewmBaHue — aytopuanHr. OTganéHHas rmbpuausaums n eé ycnexwu.
NCKyCCTBEHHbI MyTareHe3 u nonydeHne nonunionaoB. [JOCTMXKEHMA cenekuun pacTeHun,
XXUBOTHbIX 1 MMKPOOPraHN3MOB.

BuoTtexHonorma kak oTpacnb Npou3BoAcTBa. [€HHaA WHXeHepud. JTanbl Cco3gaHus
pekombmHaHTHOM [OHK ©n TpaHcreHHblx opraHuamoB. KnetouHast uHxeHepus. KneTouHble
KynbTypbl. MUKpOKNOHanbHoe pa3mMHoOXeHne pacteHui. KnoHmpoBaHne BbICOKOMPOAYKTUBHbBIX
CENbCKOXO3SIMCTBEHHbIX OPraHM3MoB. JKOMorundeckme u atudeckne npobnembl. MO —
reHeTU4Yeckn MoandULMPOBaHHbBIE OPraHN3MbI.

[emoHcTpaunn:

MopTtpeTbl: H. . BaBunos, W. B. MuuypuH, I'. [1. KapneyeHko, M. ®. ViBaHOB.

Tabnuubl U cxembl: KapTa «LleHTpbl NPOMCXOXAEHUS U MHOroobpasusi KynbTYpPHbIX
pacTeHuny, «opoabl 4OMAaLLHUX XUBOTHbLIX», «CopTa KynbTypHbIX pacteHuin», «OTganéHHas
mbpuansauusn», «Pabotbl akagemuka M. . WMBaHoBay, «[Monunnoungus», «O6BbEKTbI
BuoTtexHonormmy», «KnetouyHble KynbTypbl U KIOHMpoBaHME», «KOHCTpyunpoBaHue 1 nepeHoc
reHOB, XPOMOCOMY.

O6opynoBaHmne: Mynsku NNogoB M KOPHEMNOAOB AUKUX (DOPM U KyNbTYpPHbIX COPTOB
pacteHun, repbapuin « CenbCKoXo3sMCTBEHHbBIE PACTEHMNSIY.

NabopaTopHbIe n NpakTu4yeckme padoThbl:

Okckypeust «OCHOBHble METOAbl U OOCTMXKEHUSI CeNekUuUn pacTeHU U KMBOTHbLIX (Ha
CENEKUMOHHYI0 CTaHUMIO, NMIIEMEHHY (bepmy, COPTOMCNbITATENbHbBIA Yy4aCTOK, B TEMNNIMYHOE
XO34M1CTBO, naboparoputo arpoyHmuBepcuTteTa nnu Hay4YHOro LeHTpa)».



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI'PAMMEBI 110 BMOJIOI'NHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

CornacHo ®IrOC COO, ycraHaBnueatoTca TpeboBaHMA K pesynbTaTaM OCBOEHUS
obyvaowmmmca  nporpamm  cpegHero  obwero  obpasoBaHUSA:  JIMYHOCTHbIM,
MeTanpegMeTHbIM U NPeaMETHbIM.

JINYHOCTHBDLIE PE3YJIbTATDI

B CTpykType nMYHOCTHbLIX pe3ynbTaToOB OCBOeHUs npeameTta «buonorvs» BblOeneHbl
crnefgylowme COCTaBnsAlwoLlME: OCO3HaHME O0O0y4arLWUMUCA POCCUMCKOW rpaK4aHCKOM
NMOEHTUYHOCTU — FOTOBHOCTU K CaMOpPasBUTUIO, CAMOCTOSTENBHOCTU U caMoonpeaeneHuto,
Hanuyne mMoTmMBaumm K obydyeHuo Guonorun, LeneHanpasreHHoe pasBUTUE BHYTPEHHUX
ybeXxXaeHNn INMYHOCTM Ha OCHOBE KIOYEBLIX LIEHHOCTEW M UCTOPUYECKUX Tpaauuun
pas3BuTMs  OMOMOrMYeckoro 3HaHWHA, T[OTOBHOCTb W CMOCOBHOCTL  Oby4aromxcs
PYKOBOLACTBOBATLCA B CBOEW [eATeNIbHOCTU LEeHHOCTHO-CMbICIIOBLIMU YCTaHOBKaMH,
npucywmumm  cucteme  buonornyeckoro  obpasoBaHWd, HanuMume  3KOFOrMYeckoro
NpaBOCO3HaHMUS, CNOCOBHOCTN CTaBUTb LeNn U CTPOUTb XKU3HEHHbIE NS1aHbI.

JInyHOCTHbIE pesynbTaTbl OCBOeHUA npegmeTta «bwuonorusa» gocturaloTcs B
eHCTBe y4yebHOM 1 BoCnUTATESIbHON OeATEeNbHOCTU B COOTBETCTBUM C TPaAULMOHHBIMA
POCCUACKMMWN  COLMOKYNbTYPHBIMW,  UCTOPUYECKUMU U OYXOBHO-HPABCTBEHHbLIMU
LUEeHHOCTAMM, TMPUHATBIMM B OOwecTBe MpasBunaMm UM HOPMaMu MNOBEAEHUA U
CNOCOBCTBYIOT NpoueccaMm CaMOnoO3HaHWA, CaMOBOCMIUTAHUA N CaMOpPasBUTUSA, Pa3BUTUS
BHYTPEHHEN NO3MUMN NIMYHOCTK, NATPUOTM3MA, YBaKEHUS K 3aKOHYy W NpaBonopsiaky,
4YenoBeKy Tpyaa M cTapLueMy NOKOMeHWo, B3aUMHOIO yBaxeHusi, 6epexXHoro OTHOLLUEHUS K
KynbTYpHOMY Hacrneguio u Tpaguuuam MHOroHaumoHanbHOro Hapoga Poccunckon
depepaumm, Npupoae 1 oOKpyxaroLlen cpeae.

JInyHOCTHbIE pesynbTaTbl OCBOEHUS Yy4debHoro npegmeTa «buonornay LOSMKHbLI
oTpaxaTtb rOTOBHOCTb " crnocobHocTb  oby4arowmxcsa PYKOBOLCTBOBATLCS
CHOpMUPOBAHHON BHYTPEHHEN MO3ULMNEN NIMYHOCTU, CUCTEMOWN LLEHHOCTHBIX OPUEHTaLNN,
NMO3UTUBHLIX BHYTPEHHUX YOEeXAeHW, COOTBETCTBYHOLWNX TPaAAUUMOHHBIM LEHHOCTAM
poccunckoro obuecTBa, pacluMpeHue >KM3HEHHOrO OnbiTa U OMblTa AeATeNbHOCTU B
npouecce peanu3aumMm OCHOBHbIX HamnpaBfeHUn BOCAUTATENbHOW AeATESNIbHOCTU, B TOM
yucrne B 4acTu:

1) rpaxxgaHCKOro BOCNUTaHUSA:

C(POpPMMPOBAHHOCTb FPaXK4aHCKOW no3vumm  obyyaroweroca Kak akTUBHOIO W
OTBETCTBEHHOIO YfieHa pOCCUNCKOro obLecTBa;

OCO3HaHMEe CBOMX KOHCTUTYLMOHHbLIX MpaB U 00A3aHHOCTEN, yBa)KeHWe 3aKkoHa U
npaBonopsaaka;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW [AeATEeNIbHOCTU MNpU Cco3daHun  yy4ebHbIX
NPOEKTOB, pelleHnn y4eOHbIX W Mno3HaBaTerbHbIX 3a4ad, BbINOMIHEHUM BUONOrMYecKUx
9KCNEepPUMEHTOB;

CNoCOBOHOCTb onpeaensaTb COOGCTBEHHYIO MO3ULMIO MO OTHOLUEHUID K SIBIIEHUSM
COBPEMEHHOM XXU3HU N OOBACHATDL €€;

yMEHME yunTbiBaTb B CBOUX [AENCTBUSX HEOOXOOMMOCTb KOHCTPYKTUBHOIO
B3aMMOOENCTBUA NoAer C pasHbiMU  YOEXAEHUSMU, KyNbTYPHbIMU LIEHHOCTSMU 1
counarbHbIM MOSOXEHWEM;

rOTOBHOCTb K COTPYAHMYECTBY B MNpPOLLECCEe COBMECTHOIO BbINOMMHEHUS YYEBHbIX,
no3HaBaTeslbHbIX M UCCreaoBaTesNibCKUX 3a4ad, YBaXXUTENbHOrO OTHOLUEHUS K MHEHWUIO
ONMOHEHTOB NpW 06CYXOAEHUN CNOPHbBIX BONPOCOB BUONOrMYECKOro CoaepKaHus;



rOTOBHOCTb K F'yMaHUTapHOW U BOFIOHTEPCKON AEATENbHOCTMU;

2) naTpMoTUYECKOro BOCNUTaHUA:

CcPOPMNPOBAHHOCTb  POCCUMUCKOWN  TPaXXO4aHCKOW WNOEHTUYHOCTW, MNaTpuoTU3Ma,
yBaXX€HUS1 K CBOEMY Hapody, YyBCTBa OTBETCTBEHHOCTW nepen PoguHon, ropaocty 3a
cBOM Kpaw, cBoi PoguHy, cBOW £A3blK W KynbTypy, Mpownoe W HacTosiwee
MHOroHaunoHanbHoro Hapoga Poccuu;

LEHHOCTHOE OTHOLWEHME K MPUMPOOHOMY Hacneauvo W namMsaTHUKaAM npupoabl,
AOCTMXKeHuaM Poccun B Hayke, UCKYCCTBE, CNopTe, TEXHONOIUSX, TPYAE;

CNOCOOHOCTb OUEHMBaTb BKMag POCCUUCKUX YYEHbLIX B CTAHOBMIEHME W pa3BUTUE
ouonorun, NOHMMaHUSA 3Ha4yeHUss OMoNnorMM B MO3HAHUM 3aKOHOB MNPUPOAbl, B >KWU3HU
YyenoBeka U COBPEMEHHOro 0bLLEeCTBa;

noevHasa YybexaEeHHOCTb, rFOTOBHOCTb K ChnyXeHuto u 3awmute OtevecTsa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) AYyXOBHO-HPaBCTBEHHOIro BOCNUTaHUA:

OCO3HaHWe OYXOBHbIX LLIEHHOCTEN POCCUNCKOro Hapoaa;

chopMMpPOBaAHHOCTb HPABCTBEHHOIO CO3HAHUSA, 3TUYECKOro NOBEAEHNS;

CNOCOOHOCTb OUEHMBATb CUTyaUMlO WM NPUHMMATb OCO3HAHHbIE  pPEeLUEHUS,
OPUEHTUNPYSACHL HA MOpasibHO-HPABCTBEHHbLIE HOPMbI N LEHHOCTN;

OCO3HaHWe NIMYHOro BKIaga B NOCTpOeHMe ycTonymeoro dyayulero;

OTBETCTBEHHOE OTHOLUEHWE K CBOWM pPOOUTENSIM, CO30aHMK0 CEMbM Ha OCHOBE
OCO3HaHHOIO MPUHATUA LEHHOCTEN CEMEWHOW XWM3HM B COOTBETCTBUM C TpaguumsiMu
HapoaoB Poccuu;

4) 3cTEeTUYECKOro BOCNUTaHUA:

3CTETUYECKOE OTHOLUEHWE K MUpPY, BKNOYaA ICTETUKY ObiTa, HaAy4yHOro W
TEXHUYECKOro TBOPYECTBA, CnopTa, Tpyaa, 06LEeCTBEHHbLIX OTHOLLEHWUI;

NOHMMaHMEe SMOLIMOHANbHOIO BO34ENCTBUS XXUBOW NPUPOAbl U €€ LLIeHHOCTH;

rOTOBHOCTb K CaMOBbIPaXXEHUIO B pa3HbIX BUAAX UCKYCCTBA, CTPeMIeHne NposBnaTb
KayecTBa TBOPYECKOWN NIMYHOCTU;

5) ¢musnyeckoro BocnuUTaHusA, ¢(HOPMUPOBAHUA KYNbTypbl 300POBbA U
3MOUMOHanbLHOro 6narononyy4us:

NoOHUMaHWe 1 peanu3aumsa 30opoBoro u 6esonacHoro obpasa Xu3HU (340pOoBOE
nuTaHue, cobngeHne TUrMEHNYECKMX MpaBuil U HOpPM, cbBanaHCUMPOBAHHBLIA PEXMM
3aHATUM M OTAbIXa, perynapHas puanyeckasi akTMBHOCTb), 6epeXXHOro, OTBETCTBEHHOIO U
KOMMETEHTHOro OTHOLLEHUSI K COBCTBEHHOMY (PM3NYECKOMY N MCUXNYECKOMY 300POBbIO;

NOHUMaHWE LEHHOCTU NpaBun MHAMBUOYANbHOIO W KOMNEKTUBHOro 6e3onacHoro
NoBEAEHMUS B CUTYaLMSIX, YTPOXaOLLNX 340POBbIO U XU3HU N0OEN;

OCO3HaHWEe TMOCNEeACTBUA U HEMNPUATUA BPEOHbIX MpuBbIMEK (ynoTpebneHus
ankorons, HapKOTUKOB, KYPEHUS);

6) TpyAOBOro BOCNUTaHUA:

roTOBHOCTb K TPyAy, OCO3HaHNEe LIEHHOCTU MacTepcTBa, Tpyaonobue;

FOTOBHOCTb K aKTUBHOMW [OEATENbHOCTU  TEXHOSMOMMYECKOM U coumarbHOW
HanpaBnNeHHOCTW, CMOCOOHOCTb WHMUMMPOBATb, MNMAHUPOBATb WM  CaAMOCTOSTENbHO
BbIMOMHATL TaKyto OEeATENbHOCTD;

WHTEpeC K pasnuyHbiM cdepam npodeccuoHanbHOM AOeATeNbHOCTU, YMeHue
coBepLuaTb OCO3HaHHbLIM BblbOp Oyaywen npodeccun n peanun3oBbiBaTb COOCTBEHHbIE
>KM3HEHHbIE NNaHbI;

rOTOBHOCTb U CMOCOBHOCTb K 06pa3oBaHMIO M caMOObpa30oBaHUD Ha MPOTSKEHUU
BCEWN XXU3HU;



7) 3KONOrn4YecKoro BOCNuUTaHus:

aKonornyeckn uenecoobpasHoe OTHOLEHME K MPUPOAE KaK MCTOYHUKY KU3HWU Ha
3emrne, oCHOBe €€ CyLeCTBOBaHNS;

NOBbILLUEHME YPOBHS 3KONOrMYeCcKon KyrnbTypbl: NpruobpeTeHne onbiTa NnaHnpoBaHuUS
NMOCTYMKOB M OLLEHKN MX BO3MOXHbIX MOCNEeACTBUN ONA OKpY>KatoLlen cpeabl;

OCO3HaHue rnobanbHOro xapakrepa 3KONorn4yeckmx Nnpobnem n nyTen nx peLleHns;

CNOCOBOHOCTb UCMONb30oBaThb npuobpeTaemMble NpU MU3y4eHUU OBUMOMOTMU 3HaAHUS Y
YMEHUSA Npu pelleHMn npobnem, CBA3aHHbIX C pauuoHasibHbIM NPUPOLONOSib30BaHMEM
(cobniogeHre npasun NoBeAeHWs: B Npupoae, HanpasreHHbIX Ha COXpaHeHne paBHOBECUS
B 9KOCMCTEMAX, OXpaHy BUOOB, 3KOCUCTEM, Bruocdepbl);

aKTUBHOE HernpusiTue OencTBUn, NPUHOCSLLMX Bpen OKpyXKatoLlen NpupoaHon cpeae,
yMeHue NporHo3mpoBaTb HebnaronpusTHble aKonornyeckme nocrneacTeus
npegnpuHMMaembIX 4ENCTBUI U NpeoTBpaLlath ux;

Hanuyne pPasBUTOrO 3KONMOMMYECKOro MbILUNIEHNSA, 3KONOMMYECKOM KyrbTypbl, OMbiTa
AeATeNIbHOCTU 9KONOrMMYEeCKOW HanpasfeHHOCTU, YMEHUS pPYKOBOACTBOBATbCA WMU B
no3HaBaTesfIbHOW, KOMMYHUKATUBHOM M couManbHOM MpakTUKe, FOTOBHOCTM K y4acTUiO B
NpaKTUYeCKOn AeATENbHOCTU 3KONOrMYEeCKoM HanpaBneHHOCT!;

8) ueHHOCTN Hay4YHOro No3HaHuA:

ChOpMMPOBAHHOCTb MUPOBO33PEHNA, COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHHO
pasBuUTUS HaykM W OOLLEeCTBEHHOW MpakTUKM, OCHOBAHHOrO Ha [Auanore KynbTyp,
CcnocobCTBYIOLLENO OCO3HAHMIO CBOErO MeCTa B MOMUKYNbTYPHOM MUPE;

COBEpPLUEHCTBOBAHNE A3bIKOBOM UM  4YUTaATENbCKOM KynbTypbl Kak cpeacTBa
B3aMMOOENCTBUSA MeXay NogbMU U NO3HAHUS MUPa;

NoHUMaHne cneundukn BUoNormMmM Kak Hayku, 0Co3HaHus e€ ponu B bopmMmpoBaHmMm
paunoHanNbHOrO0 Hay4yHOro  MbILWSEHUs, CO3[4aHuMM  LEeNoCTHOro npeacraBneHuss o6
OKpy)XalwLeM MUpe Kak O eAWHCTBE Mpupodbl, 4Yenoseka W obuiectBa, B MO3HAHUU
NPUPOAHBIX  3aKOHOMEPHOCTEM U pelleHMn npobrnemM COXpaHeHUs  MpPUPOAHOro
paBHOBECKS;

y6exXaéHHOCTb B 3HAYMMOCTM OBuonorMm Ons  COBPEMEHHOW  UUBUNU3ALNN:
obecnevyeHnss HOBOIO YPOBHA pPasBUTUS  MeOuUMHbI, CO34aHWe NepCcrnekTUBHbIX
OMoTEXHOMOrMN, CNocobHbIX pelaTb pPecypcHble npobrembl pas3BUTUS 4venoBedvecTsa,
rnoucka nyten Bbixoga m3 rnobanbHbIX aKoNnornyecknx npobnem n obecneyeHnsa nepexoa
K YCTOMYMBOMY Pa3BUTUIO, pauMOHaNbHOMY WCMOSb30BaHUIO MPUPOAHbLIX PECYpPCOB U
POPMUPOBAHUIO HOBbIX CTAHO4APTOB XXWU3HW;

3aMHTEPECOBAHHOCTb B MOMyYEeHUN OMONOrMYECKMX 3HAHUW B LENAX MOBbILIEHUSN
obuwen KynbTypbl, €CTECTBEHHO-HAy4YHOW T[PaMOTHOCTW, KaK COCTaBHOW 4acTu
YHKUMOHANbHON rpaMOTHOCTM Oby4varoLmxcs, opMMpyeMon npu ndyvyeHmmn buonorum;

NOHUMaHWE CYLLHOCTM METOLO0B MO3HAHUS, UCMOMb3yeMbIX B €CTECTBEHHbIX HayKax,
CMOCOBHOCTU UCMOMb30BaTb MOflydyaeMble 3HaHUsS N9 aHanu3a N O6bACHEeHUS ABNEHUN
OKpY>KaloLero Mmpa u npouCXoasinux B HEM U3MEHEHUI, YMeHe genatb 060CHOBaAHHbIE
3aKITOYEHMST HA OCHOBE Hay4YHbIX (PaKTOB U MMEKLWUXCHA AaHHbIX C LEeSbio NonyyYyeHus
AOCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTb CaMOCTOATESNBHO MCMNOSb30BaTb OMONOrMYECKUe 3HaAHUA AN peLleHns
npobnem B peasnbHbIX XXNM3HEHHbIX CUTyaUUSX;

OCO3HaHWe LUEeHHOCTUM HayyHOW [OedATEeNbHOCTM, T[OTOBHOCTb  OCYLLEeCTBNATb
NPOEKTHYIO 1 UCcneoBaTenbCKyo AeATENbHOCTb UHAMBUAYANBHO U B rpynne;



rOTOBHOCTb U CMOCOBHOCTb K HEMPEPbLIBHOMY 06pa3oBaHMio 1 camoobpa3oBaHuo, K
aKTMBHOMY MOSMYYEHUIO HOBbIX 3HAHUM MO GUONOrMM B COOTBETCTBUN C XXM3HEHHBLIMU
notpebHocTAMN.

METAMNPEOMETHbDIE PE3YJIbTATbI

MeTanpeameTHble pesynbTaTtbl OCBOeHUs1 ydebHoro npegmeta «buonormsay BKOYaloT:
3Ha4YMMmble NS popMMpPOBaHMA MUPOBO33PEHUSA OBYYaKOLIMXCSA MEXAUCUUNINHAPHBIE
(MexnpeagmeTHble) obLLeHayYHble NOHATUSA, OTpaXkaloLme LEeNOCTHOCTb Hay4YHOW KapTUHBbI
Muypa u cneunduKky MeTOOOB MO3HaHUSA, WUCMNONb3yeMbIX B €CTECTBEHHbIX Haykax
(BELWLeCcTBO, aHeEprud, ABneHne, npoLecc, CUMCTeMa, HaydHbI dakT, NPUHLMM, rMnoTesa,
3aKOHOMEPHOCTb, 3aKOH, TeopUsi, UCCrneaoBaHne, HabnaeHne, N3MepeHne, SKCNEPUMEHT
U Opyrux), yHuBepcanbHble y4yebHble AencTBus (No3HaBaTerbHble, KOMMYHUKATUBHbIE,
perynatuBHble), obecneuvmBarolme GopmMmpoBaHme (QYHKUNMOHANBbHOMW PaMOTHOCTU U
coumnanbHOM KOMMNETeHUMM oby4alolmxcs, CMOCOBHOCTb OBy4alomMXCss UCMOonb30BaTb
OCBOEHHble MeXOUCUUNIIMHapHble, MWPOBO33PEHYECKME 3HaHUA U YHMBEepcCalsibHble
y4yebHble 0eNCTBUS B NO3HaBaTENbHOM N COLManbHOW NpakTUKe.

MeTanpeameTHble  pesynbTaTbl OCBOEHUS  MNporpaMmmbl  cpegHero  obuiero
obpa3oBaHns OOMKHbI OTpaXKaTb:

OBnapgeHue yHuBepcasnbHbIMU Y4€OHbIMM NO3HaBaTeNbHbIMU OEUCTBUSMU:

1) 6a3o0Bble nornyeckme AeUCTBUA:

CaMOCTOATENBbHO POPMYNMPOBATb M akTyanu3anpoBatb Npobrnemy, paccmatpmBaTtb
€€ BCECTOPOHHE;

NCrnonb30BaTh MPU OCBOEHUU 3HAHUK MPUEMbBI FNIOMMYECKOro MbIWEeHUs (aHanusa,
CUHTE3a, CpaBHeHUs, knaccudukaummn, ob6obLeHuns), packpbiBaTb CMbICST BUOMOrMYeCcKnx
NOHATUN (BblOENSATb WX XapakTepHble MpPU3HaKW, YCTaHaBnMBaTb CBA3N C APYruMun
NOHATUAMM);

onpenenaTb Lenu AeaTtenbHOCTU, 3adaBasi napameTpbl U KpUTEPUN NX OOCTUXKEHUS,
COOTHOCUTb pe3ynbTaTbl 4eATENIbHOCTU C NOCTaBMNEHHbIMU LIENSAMY;

ncnonb3oBaTtb GMonornyeckne NOHATUA Ana 06bACHEHUS PaAKTOB U SABMEHUIA XXNBOW
npupoasbl;

CTPOUTb JOrnMyeckue paccyxneHust (MHOYKTUBHble, OeAdyKTUBHbIE, MO aHasnorum),
BbISIBNIATb  3aKOHOMEPHOCTU W MNPOTMBOPEYNS B pacCMaTpUBaEMblX  SBIEHUSIX,
dopMynMpoBaTh BbIBOAbI U 3aKMHOYEHWS;

NPUMEHATb CXEMHO-MOAENbHbIE CpeacTBa ANA NPEACTaBMEHUS CYLLECTBEHHbIX
CBA3€M U OTHOLIEHUA B M3y4aeMblx Buonormyeckmx obbekTax, a Takke NpPOTMBOPEYUN
pPasHOro poaa, BbISIBIIEHHbIX B pa3finyHbiX MHOOPMALMOHHbBIX MCTOYHMKAX;

paspabartbiBaTb MNnaH peweHuss npobnembl € Y4ETOM aHanmMsa UMEKLLNXCS
MaTtepuanbHbIX U HEMaTepuanbHbIX PECYPCOB;

BHOCUTb KOPPEKTMBbI B AEATENIbHOCTb, OLEHMBATb COOTBETCTBME pe3ynbTaToB
Lensm, oueHnBaTb PUCKN NOCNEACTBUN OEATESNIbHOCTY;

KOOpAMHMPOBATb M BbIMOMHATL paboTy B YCNOBUSAX pearibHOro, BMPTyalibHOMo W
KOMOWMHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILLSIEHNE NPU PELLUEHNN XN3HEHHbIX Npobnem.

2) 6a3oBble uccregoBatenibCkMe AeMCTBUA:

BNageTb HaBblkamu Yy4eOHO-MccrnegoBaTeNbCKOM W MPOEKTHOW AEATENbHOCTU,
HaBblkamMn paspeLLeHnss Npobrem, CNoCOOHOCTbIO M FOTOBHOCTBIO K CAMOCTOATENTbHOMY
NOUCKY METOAOB peLleHUs MNPaKTUYECKMX 3adad, NPUMEHEHMIO pPasfUYHbIX MEeTOA0B
NO3HaHUS;



NCNonb30BaTb pasfnu4yHblie BUAbl AEATENbHOCTU NO NOSTYYEHUIO HOBOMO 3HAHWS, €ro
WHTepnpeTaumm, npeobpasoBaHMO U NPUMEHEHUIO B y4E€OHbIX CUTyauusax, B TOM 4Yucne
npu co3gaHun y4ebHbIX 1 coLmanbHbIX NPOEKTOB;

dopmMMpoBaTb Hay4HbIN TUM MbIWSEHUS, BNageTb Hay4YHOW TEPMUHOMOTNEN,
KNtoYEeBbIMU NOHATUSIMU N METOLAMM;

cTaButb KW opMmynupoBaTb COOGCTBEHHble 3agjayunm B  obpasoBaTenbHOM
AEATENbHOCTU U XXU3HEHHbIX CUTYaUUSsIX;

BbISIBNATb NMPUYMHHO-CIIEACTBEHHbIE CBA3W W akTyanu3vpoBaTb 3ajadvy, BblABUraTb
rmnoTesy e€ pelleHus, HaxoanTb apryMeHTbl And Joka3aTenbCTBa CBOUX YTBEPXKOAEHWUN,
3apaBaTb NapaMeTpbl U KpUTEPUU PELLEHNS;

aHanuanpoBaTb MOMyYEeHHblIE B XOAE PeLlleHUs 3adayvn pes3ynbTaTtbl, KPUTUYECKU
oLeHuBaTb UX AOCTOBEPHOCTb, NPOrHO3MPOBaTb N3MEHEHNE B HOBbIX YCMOBUSX;

AaBaTb OLEHKY HOBbIM CUTyauUsM, OLleHMBaTb NPUOBPETEHHbIN OMbIT;

OCYLLECTBNATb LiefieHanpaBeHHbIn NOUCK NepeHoca CpeacTB 1 cnocoboB AencTans
B NnpodbeccunoHanbHyo cpeay;

yMeTb MNEepeHOCUTb 3HaHMs B MO3HaBaTEfNbHYD W MpakTU4ecky obnactu
XN3HEOEeATeNbHOCTY;

YMEeTb MHTErpupoBaTh 3HAHNA U3 pa3HbIX NPeaMeTHbIX obnacTen;

BblABUraTb HOBblE MAEW, Npeanaratb OPUrMHanbHble NOAXOAbl W PELLUEHUS, CTaBUTb
npobnembl U 3agadn, aonyckarwLlme anbTepHaTUBHbBIE PELUEHNS.

3) paboTa ¢ uHdopmaumen:

OPUEHTUPOBATLCA B Pa3fMYHbIX MCTOYHMKAX WHopmauun (Tekcte y4vebHoro
nocobus, Hay4yHo-MONynNspPHOM NuTepaType, OMOMNOrMYecknx croBapsx U CrpaBoOYvHMKaX,
KOMMNbIOTEPHbIX Ba3ax AaHHbIX, B IHTepHeTe), aHanM3mpoBaTb MHPOPMaLMIO PasfinyHbIX
BMOOB W (popM npeacTaBneHus, KpUTUYECKM OueHuBaTb €€ [OOCTOBEPHOCTb MU
HENpPOTMBOPEYNBOCTb;

dhopmMynmnpoBaThb 3anpocbl U NPUMEHATb pasnnyHble MeTOoAbl Npu noucke n otbope
Buonormnyeckon nHpopmaunmn, HeobxoaMMon Ansa BbiNONHEHUSA y4ebHbIX 3a4ay;

npuobpeTtatb onbIT NCNosib30BaHuWs NHPOPMaLNOHHO-KOMMYHUKATUBHbIX
TEXHOMOIMMA, COBEPLUEHCTBOBATb KYfbTypy aKTUMBHOMO WCMOMb30BaHUA  pPasfnNyYHbIX
NMOWNCKOBbIX CUCTEM;

CaMOCTOATENBHO BbIGMpaTh ONTUMarnbHYO hopMmy npeactasneHns Guonornveckomn
nHdopMauum (cxemsl, rpadurkn, gnarpammbl, Tabnuubl, PUCYHKN N OPYroe);

Ncnonb3oBaTb Hay4yHbIN A3bIK B Ka4ecTBe cpeacTtBa npu pabote ¢ Guonornyeckon
WHpopMaumnen: MNPUMEHATb XUMUYECKMe, U3NYEeCcKMe KU MaTeMaTuyeckue 3Haku |
CMMBOSbI, hopmyrbl, abbpeBunaTypy, HOMEHKNAaTypy, UCNONb30BaTb N NpeobpasoBbIBaTh
3HaAKOBO-CMMBOJSIMYECKNE CPEeACTBa HarnsagHOCTY;

BNageTb HaBblkaMu pacno3HaBaHMA W 3awmTbl MHOpMauuK, MHPOPMAaLMOHHON
©e30MacHOCTU NINYHOCTM.

OBnapgeHue yHuBepcanbHbIMU KOMMYHUKaTUBHbIMU OEACTBUSIMU:

1) o6weHue:

OCYLLECTBMNATb KOMMYHMKALUMNU BO BCeEX cdhepax >XM3HM, aKTMBHO Yy4YacTBOBaTb B
ananore unuM AMCKyccum no cyllecTBy obcyxgaemon Tembl (yMeHMe 3agaBaTb BOMPOCH,
BbICKa3blBaTb CYXOEHWA OTHOCUTENbHO BLINOMHEHUS NpegnaraeMon 3afadun, yuuTbiBaTb
WHTEPECHI N COrNacoBaHHOCTb NO3MUMIA APYTMX YH4aCTHUKOB Ananora Unmn QUCKyccun);

pacno3HaBaTb HeBepbanbHble cpeacTBa  OOWEHWs, NOHMMAaTb  3HaYeHue
coumanbHbIX 3HaKOB, NPEAMNOCbLIIOK BO3HWKHOBEHUSI KOHMIIMKTHBIX CUTyauunh, YMeTb
cMAr4yaTb KOHSIUKTBI U BECTU NEPEroBopbI;



BNageTb pasnuyHbiMM cnocobamu o6LieHus M B3auMOLEWCTBUSA, MOHMMaTb HaMepeHus
Apyrux nogen, NposiBNsATb yBaXUTernbHOe OTHOLLEeHWe K cobecefHUKy U B KOPPEKTHOW dhopme
dopMynmpoBaTb CBOWN BO3PaXXEHUS;

pa3BEépHYTO U JIOTMYHO M3naraTb CBOK TOUKY 3PEHUS C UCMONb30BaHMEM A3bIKOBbIX CPeaCTB.

2) coBMecTHas AeATeNbHOCTb:

NoOHMMaTb U WUCMNOSMb30BaTb MPEeMMyLLEecTBa KOMaHAHOM W UHAMBMAYyanbHOM paboTbl Npu
pelieHnn Buonornyeckon npobnembl, 0O6OCHOBbIBaTb HEOOXOAMMOCTb NMPUMEHEHUSI TPYMNOBbIX
dhopm B3aMMOAENCTBUSA NpU peLleHnn y4ebHom 3agayu;

BblOMpaTb TemMaTuKy U MeTOAbl COBMECTHbIX AEWCTBUA C YY4ETOM OOLMX WHTEPECOB W
BO3MOXXHOCTEN KaXOoro YrnieHa KonnekTunea;

NPUHUMAaTbL UenM COBMECTHOW [OeATeNbHOCTW, OpraHu3oBbiBaTb W KOOPAMHUPOBATb
OencTBus No e€ AOCTUXKEHUIO: COCTaBNATb NNaH AEACTBUIA, pacnpenensTb Posiv ¢ Y4ETOM MHEHUI
y4acTHUKOB, obCcyxaaTb pe3ynbTaTbl COBMECTHOM paboThl;

OLEHMBaTb Ka4yeCTBO CBOEro BKMNaga W KaXaoro ydacTHuKa KomaHnabl B o6Lwmi pesynbTaTt no
pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBblEe MPOEKTbl, OLEHMBATb MAEU C MNO3ULUN HOBWU3HbLI, OPUTMHANBHOCTH,
NPaKTU4EeCKON 3HAYNUMOCTU;

OCYLLECTBMATbL MO3UTMBHOE CTpaTernvyeckoe noBefeHue B  pPasfnyHbiX  CUTyaumsx,
NposiBNATL TBOPYECTBO M BOOOpaxeHue, 6biTb MHULMATUBHBIM.

OBnageHue yHMBepcanbHbIMU PErynsaTUBHbIMU AEeUCTBUAMMU:

1) camoopraHnsauums:

ncnonb3oBaTtb OUONOrMYeckne 3HaHWA AN BbiABNEHWss nNpobnem wn WX pelweHus B
XWM3HEHHbIX N y4eBHbIX CUTyauusXx;

BblOMpaTb Ha OCHOBE OMONOrMYeCcKMX 3HaHWUM LEeNeBble U CMbICIOBbIE YCTAHOBKM B CBOMUX
OENCTBMAX W MOCTYMKax MO OTHOLUEHWIO K XMBOW NpUPOAE, CBOEMY 300POBbI0 M 300POBbIO
OKpY>XatoLmx;

CaMOCTOSITENIbHO OCYLLECTBNATb MO3HaBATENbHYIO AEATENbHOCTb, BbISBAATbL Npobrembl,
CTaBUTb W opmynupoBaTtb COBCTBEHHble 3agadn B oObOpasoBaTenbHOW OeATeNnbHOCTU U
XWU3HEHHbIX CUTyauUsXx;

CaMOCTOSATENbHO COCTaBNATb NiaH pelleHus npobrieMbl C Y4ETOM MMEOLUXCS pPecypcoB,
COBCTBEHHbBIX BO3MOXHOCTEN U MPEANOYTEHUN;

AaBaTb OLEHKY HOBbIM CUTYaLMUAM;

pacwmpaTb paMku y4ebHOro npeagmeTa Ha OCHOBE MNYHbIX MPEeANnoYTEHUN;

Aenatb OCO3HaHHbIN BbIGOP, aprymMeHTMpoBaTh ero, 6paTb OTBETCTBEHHOCTb 3a peLUeHue;

oLeHMBaTb NPUOBPETEHHDIV OMbIT;

crnocobcTBoBaTh (POPMMPOBAHMIO U MPOSBIEHMIO LUMPOKOWN 3pyaMLMK B pasHbiXx obnacTtax
3HaHW, NOCTOSAHHO NOBbILIATL CBOW 0Opa3oBaTeribHbIV U KyNbTYPHbIN YPOBEHD.

2) CaMOKOHTpOIb:

AaBaTb OLEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTUBbI B LEATENbHOCTb, OLEHMBATb
COOTBETCTBME Pe3ynbTaToB Lensam;

BfageTb HaBblkaMn No3HaBaTeNbHOWM pedrieKCMM Kak OCO3HaHUA coBepLlaeMblX AENCTBUN U
MbICIIUTESNbHbBIX MPOLIECCOB, UX Pe3ynbTaTOB M OCHOBaHWMK, MCNOMb30BaTb MPUEMBbI pediriekcum
O551 OLleHKN cuTyauun, Bblbopa BEPHOIO peLleHus;

YMETb OLEHUBATb PUCKM U CBOEBPEMEHHO MPUHMMATL PELLUEHUS MO NX CHMXKEHWUIO;

NPUHUMATb MOTMBbI M apryMeHTbI APYIMX NPU aHanuae pesynbTaToB AeATeNbHOCTHY;

3) npuHaATHe cebsa n apyrux:

NpUHUMaTb cebsi, NOHMMas CBOM HEQOCTaTKM N JOCTOMHCTBA;

NPUHUMATb MOTMBbI M apryMeHTbI APYIMX NPU aHanuae pesynbTaToB AeATeNbHOCTY;

npusHaBaTb CBOE NpaBo 1 NpaBO APYrnX Ha OLUNOKN;

pa3BmBaTb CNOCOBHOCTb MOHMMAaTb MUP C MNO3ULMK APYroro YernoBeka.

NMPEOMETHbLIE PE3YJIbTATDI



MpeameTHble pe3ynbTatbl 0cBoeHUs nporpammbl COO no 6uonormm Ha 6as3oBOM YpOBHE
BKMNtoYaoT cneundmyeckme gns ydyebHoro npeameta «buonornsa» HaydHble 3HAHUSI, YMEHUSA U
cnocobbl OEencTBUA MO  OCBOEHMIO, WHTepnpetauMm u npeobpa3oBaHWO 3HAHWWA, BWUabl
OEATENbHOCTU MO MNOMYYEHMIO HOBOrO 3HAHUSA M NMPUMEHEHWUI0 3HAHWW B PasfMYHbIX YY4EeOHbIX
cUTyaumsx, a Takke B pearnbHbIX XU3HEHHbIX CUTyauMsX, CBsA3aHHbIX ¢ Guonorven. B nporpamme
npeameTHble pe3ynbTaTbl NpeacTaBeHbl No rogam obydeHus.

MpenomeTHble pe3ynbTaTbl OCBOEHUS y4ebHoro npeameTa «brnonoruay» e 10 knacce [OMKHbI
oTpaxaTb:

ChOpPMMPOBAHHOCTb 3HAHUM O MecTe W ponu Buonormm B CUCTEME HAYYHOrO 3HaHUA
€CTECTBEHHbIX HayK, B (POPMMPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAY4YHOW KapTWUHbI MUpa "
Hay4YHOro MMPOBO33PEHUs, O BKNage POCCUNCKUX N 3apybexHbIX y4EHbIX-OMONoroB B passutune
Guonorun, PyHKLMOHANbHON rPaMOTHOCTM YenoBeka A1 PELLUEHNS XXU3HEHHbIX 3a4av;

YMEHME packpbiBaTb coaepXaHue OMonornyecknx TEPMUHOB U MOHATUMI: KU3Hb, KreTka,
opraHuam, metabonunam (06meH BeLEeCTB U NpPeBpaLLEHNE HEPrMM), rTOMeOocTas (camoperynsaums),
ypoBHeBas opraHusaums XMBbIX  CUCTEM, camoBoOCnpoussegeHune (penpoaykuus),
HacneaCcTBEHHOCTb, U3MEHYNBOCTb, POCT U pas3BUTUE;

yMeHne wusnaratb Ouonornyeckne Tteopum (KNETOYHasi, XPOMOCOMHasi, MyTauMOHHas,
LeHTpanbHasa gormMa MonekynspHon 6wuonorum), 3akoHbl (. MeHgens, T. MopraHa, H. W.
BaBunosa) n y4eHus (0 LeHTpax MHOroobpasunsi u NPonCXoxaeHus KynbTypHbIX pacTteHun H. W.
BaBunoga), onpeaensatb rpaHuvLbl UX NPUMEHUMOCTH K XKUBbIM CUCTEMAM,;
yMEeHVe BnageTb MeToAaMu HayyHOro nosHaHus B Guonoruun: HabnogeHue u onucaHue XMBbIX
CUCTEM, MPOLIECCOB WM SABMEHUN, OpraHuM3auus u npoBefeHne GMONOorm4yeckoro 3JKCNepUMEHTa,
BblABWKEHNE TUNOoTe3bl, BbIBMIEHWE 3aBUCMMOCTM MeXAy WccnegyembiMn  Benn4MHamu,
06BbSACHEHME MONyYeHHbIX pe3ynbTaToB, UCMOMb30BAHHbLIX HAYYHbIX MOHATUA, TEOPUA N 3aKOHOB,
yMeHVe AenaTtb BbiBOAbl HA OCHOBAHMMN NOMYyYEHHbIX Pe3ynbTaToB;

YMEHVE BbIOENATb CyLWEeCTBEHHble MNPU3HAKW BUPYCOB, KIMETOK MPOKaApUMOT W 3yKapuoT,
OLHOKMNETOYHbIX U MHOFOKNETOYHbIX OpraHM3mMoB, 0cobeHHOCTM npoueccoB: obmeHa BelecTs U
npeBpalleHns 3Heprum B KneTke, (poTocuMHTe3a, NMacTU4EecKoro M JHepreTm4eckoro obmena,
XEeMOCUHTEe3a, MUTO3a, Mero3a, ONMoAOTBOPEHUS, Pa3MHOXEHUS, WHOUBMAYaNbHOro pPasBUTUSA
opraHuama (oHToreHes);

YMEHVNE NPUMEHSTb MOSyYEHHble 3HaHMA ANA O00bACHEeHUs BGUoNormyecknx NpPoLEeccoB U
ABNEHWUN, ANSA NPUHATUS NPaKTUYECKUX PELLEHUA B MOBCEOHEBHOM XM3HWU C Lenbio obecnevyeHns
6e30nMacHOCTM CBOEro 300POBbS U 300POBbSA OKPYXKaoLWKUX noaen, cobniogeHnss HopM rpaMoOTHONO
NnoBeAeHNA B OKpyXatllien npupoaHoOn cpede, MOHMMaHue HeoOGXOAMMOCTM WUCMOSb30BaHUS
JOCTWXEeHNN COBpPEMEHHON ouonorum " ornoTexHonormn ans paumoHarnbHoro
NPUPOAONOSIb30BAHNS;

yMEHVE pelwaTtb 3fieMEHTapHble TreHeTU4eckMe 3ajadM Ha MOHO- W aurnbpuaHoe
CKpeluMBaHue, cuenfieHHoe HacrneaoBaHWe, COCTaBNATb CXEeMbl MOHOrMOPUMAHOrO CKpeluMBaHWUs
ANA NpefckasaHnsa HacneaoBaHUA NPU3HAKOB Y OPraHM3MoB;

YMEHVE BbINOMNHATL flabopaTopHble U npakTudeckme paboTbl, cobniogaTe NpasBuna npwm
paboTe ¢ y4ebHbIM 1 nabopaTtopHbiM 060pyaoBaHMEM;

YMEHME KPUTMYECKM OLeHMBaTb W UMHTepnpeTupoBatb WHGopmauuio Bronornvyeckoro
COOEepXKaHusl, BKIHOYAIOLWYH MCEeBAOHAYYHble 3HAHWA U3 pasfnyHbIX WCTOYHWKOB (CcpeacTsa
MacCOBOW WHOpMaUMM, HayvyHO-NOMNynsipHble MaTtepuarbl), 3TUY4ECKME acChneKTbl COBPEMEHHbIX
nccnegosaHun B bnonorum, megmuuHe, bMoTexXHoONorum;

yMeHMe co3gaBaTb COOCTBEHHbIE TMUCbMEHHbIE W YCTHble CcoobuweHus, obobuias
Bronornyeckyto MHOPMaLMIO N3 HECKOSTbKMX UCTOYHUKOB, rPaMOTHO UCMOSb30BaTh MOHATUNHbLIN
annapat 6uonorum.



TEMATUYECKOE NNAHMPOBAHUE

10 KNNACC

Ne HanmeHoBaHue

KonuyectBO YyacoB

OneKTPOHHbIe

n/ a3aenoB U TeM B K n (umdppoBbie)
pasa cer OHTPONbH pakTuyeck 06pazoBaTenbHbIe
n nporpaMmmbi o ble paboTbl me paboTbl
pecypcbl
Eviononms! Kak Bubnunoteka LIOK
HavKa 2 0.5 https://m.edsoo.ru/7f41c
Y 292
YKuBble cuctemsbl n Bubnnoteka LIOK
1 https://m.edsoo.ru/7f41c
MX opraHmsaumusi
292
Xnmudeckui Bubnmoteka LIOK
cocTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOEHME KIeTKn 292
XKusHegeartenbHo Bubnuotexa LIOK
A 6 https://m.edsoo.ru/7f41c
CTb KNETKU
292
E:sr:v?mealmbemm)e Bubnunoteka LIOK
AVBIARY 5 1 https://m.edsoo.ru/7f41c
pasButne
292
OpraHM3MoB
HacneaocrtBeHHOCT Bubnmnoteka LIOK
b N UISBMEHYMBOCTb 8 1.5 https://m.edsoo.ru/7f41c
OpraH1M3mMoB 292
Se;il;iv:m Bubnmoteka LIOK
P ' 3 https://m.edsoo.ru/7f41c
OcHoBbl
292
onoTexHornorum
Bubnunoteka LLOK
PesepBHoe Bpems 1 https://m.edsoo.ru/7f41c
292
OBLUEE KONMMYECTBO
YACOB INO 34 0 4
NMPOIrPAMME
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NOYPOYHOE NMNIIAHUPOBAHUE

10 KINACC
Ne KonuuyectBo 4acoB OneKTPOHHbIe
n/ | Tema ypoka uncpoBble
n Bcero Data obpasoBartenbHble
K/IP n/p pecypchl
Brnbn LLOK
https://m.edso0.ru/8
1 Bronorua B cucteme Hayk 1 05.09 63e6122
https://m.edso0.ru/8
63e632a
MeToabl NO3HAHUS KNBOW
npu bl. [MpakTuyeckas
p262$§ Ne 1p:l/lcno?'|i3iaa|-|me Bubnuorera LIOK
2 DABMMUHBIX METO0B MU 1 0.5 | 12.09 | https://m.eds00.ru/86
3e6122
n3y4yeHnn 6UoNorn4ecknx
00beKTOBY
Bbuonornyeckne cuctemsl Bubnmoreka LIOK
3 MPOLLECCH 1 VX myquMe’ 1 19.09 https://m.edsoo0.ru/8
63e6564
XUMNYECKUIN COCTaB KMNEeTKN. Bubnmorexa LIOK
4 Bofa 1 MUHEpanbHbIe Conu 1 26.09 https://m.edso0.ru/8
63e674e
Benkun. CocTtas n cTpoeHune Bubnuorera LIOK
5 6enkos 1 03.10 https://m.edso0.ru/8
63e6b72
depmeHTbl — Buonornyeckue
kaTanusaTopsl. JlTabopaTopHas Bubnunoteka LLOK
6 pabota Ne 1 «N3y4eHne 1 0.5 10.10 https://m.edsoo.ru/8
KaTanUTU4YeCKON akTUBHOCTU 63e6b72
depmeHTOB»
Bubnnoteka LIOK
7 Yrnesogbl. Jlunmnagpl 1 17.10 https://m.edsoo0.ru/8
63e6870
Bubnunoteka LLOK
8 HykneunHoBble kncnotel. ATO 1 24.10 https://m.edso0.ru/8
63e6d5¢
NcTopusa n metogbl M3y4eHus Bubnmoreka LIOK
9 kneTkn, KnieTouas Teopus 1 14.11 https://m.edso0.ru/8
63e6e88
10 KneTka kak LenocTtHas xuBas 1 2111
cuctema
CTpoeHune aykapmoTUYECKoM Bubnunoteka LIOK
kneTtku. JlabopatopHasa paboTa https://m.edso0.ru/8
11 Ne 2 «N3yyeHue cTpoeHus 1 0.5 | 28.11 63e6ff0

KNeToK pacTEeHWN, XXMBOTHbIX,
rpuboB n GakTepuin nog

https://m.edso0.ru/8
63e716¢c
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MWKPOCKOMOM Ha FOTOBbIX
MUKponpenapaTtax u ux
onucaHve»

OO6MeH BelLLecTB Unm

Bubnmoteka LIOK

12 MeTaBOMMaM 05.12 https://m.edso00.ru/8
63e766¢
Bubnmoteka LIOK
13 doTOCHMHTE3. XEMOCUHTES 12.12 https://m.edso00.ru/8
63e7c98
Bubnunoteka LIOK
14 OHepreTuyecknn obmeH 19.12 https://m.edso0.ru/8
63e/aae
YKM3HEHHbIN LMK KNETKW.
neHne kneTkn. MnTos.
ﬁ:&e)pafopHeaﬂ pa60T§3N9 3 Bubnmorexa LIOK
15 «HabrioneHme MiTo3a B 0.5 26.12 https://m.edso00.ru/8
63e7dc4
KneTkax KOH4YMKa KopeLlka nyka E——
Ha roToBbIX MUKpOMpenapaTaxy
BuocuHTes 6enka. Peakums Burbnioreka LIOK
16 MaTPUUHOTO CUHTE3a 09.01 https://m.edso00.ru/8
63e796e
TpaHcnauns — GuocuHTes Bubnuorera LIOK
17 6enka 16.01 https://m.edso00.ru/8
63e796e
HekneTo4Hble (PopMbI KUIHN — Bubnuorera LIOK
18 BUPYChI 23.01 https://m.edso00.ru/8
63e7540
Bubnunoteka LLOK
DOPMbI PASMHOXKEHIS https://m.edso00.ru/8
19 OpraHISMOB 30.01 63e81b6
https://m.edso00.ru/8
63e831e
Bubnnoteka LIOK
20 Mero3s 06.02 https://m.edso00.ru/8
63e7f4a
O6pa3soBaHue n pasBuTme
NMONOBbIX KIETOK.
OnnopgoTBOpEHME. Bubnunoteka LLOK
21 JTabopatopHas paboTta Ne 4 0.5 | 13.02 https://m.edso0.ru/8
«M3yyeHne cTpoeHns nonoBbIX 63e81b6
KNeToK Ha roToBbIX
MUKponpenapaTax»
NHovBuayanbHoe passutme Bubnuorexa LIOK
22 OPraHMaMOB 20.02 https://m.edso0.ru/8
638436
eHeTuka — Hayka o Bubnunoteka LLOK
23 HacnegCcTBEHHOCTU U 27.02 https://m.edso0.ru/8

N3MEHYNBOCTH

63e86f2
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3aKkoHOMEPHOCTH

Bubnmoteka LIOK

24 HacrnegoBaHUs NPU3HaKOB. 1 25'0 https://m.edso0.ru/8
MoHornbpugHoe ckpeLmBaHue 63e8878
OunrnbpuraHoe ckpelumBaHue. Bubnmoteka LIOK

25 3aKoH HeE3aBMCUMMOro 1 12.03 https://m.edso00.ru/8
HacnegoBaHUsA NPU3HaKoB 63e89a4
CuenneHHoe HacnegoBaHue
npusHakoB. JlabopaTopHas
pabota Ne 5 «N3y4eHne Bubnunoteka LIOK

26 pe3ynbTaToB MOHOrMOPMAHOIro 1 0.5 | 19.03 https://m.edso0.ru/8
N OUrMdpuaHOro CKpeLLMBaHus 63e8c60
y Ap030UIibl Ha rOTOBbIX
MUKponpenapaTax»
leHeTuka nona. HacnepgosaHue Bubnnoteka LIOK

27 NPU3HaKOB, CUENNEHHbIX C 1 02.04 https://m.edso0.ru/8
nosiom 63e8c60
MN3MeHUYMBOCTb.

HeHacneacTtBeHHas

N3MEHYNBOCTb. TopHas

p26§Ta NQOE(S:. I/Isj;jS:E: e Bubnorexa LIOK

28 MOAVDMKALIMOHHOM 1 0.5 | 09.04 https://m.edso0.ru/8

63e8efe

N3MEHYNBOCTU, NMOCTPOEHNE -

BapuaLUNOHHOro psga u

BapWaLNOHHOW KPUBOM»

HacnegcTtBeHHas

N3MEHYNBOCTbL. JlabopaTopHas Bubnmnoteka LIOK

29 pabota Ne 7. «AHanu3 myTaummn 1 0.5 16.04  https://m.edsoo.ru/86
y Op0o30dusibl Ha rOTOBbIX 3e8efe
MUKponpenapaTax»

Bubnnoteka LIOK

30 'eHeTMKa yenoBeka 1 23.04 https://m.edso00.ru/8

63e8d78
PesepBHbI ypok. O606LieHre

31 no Teme «HacrnegcTBeHHOCTb U 1 30.04
N3MEHYMBOCTb OPraHnN3MoB»

Bubnunoteka LLOK

32 Cenekums Kak Hayka u npouecc 1 07.05 https://m.edsoo.ru/8

639214
MeToabl n gocTUXKeHus Bubnunoteka LLOK

33 cenekuun pacteHumn n 1 14.05 https://m.edso0.ru/8
KUBOTHBIX 63e9214
BuoTexHonorus kak otpacrb Bubnuorexa LIOK

34 npovsBoaCTBa 1 21.05 https://m.edso0.ru/8

639336
OBLUEE KONMMYECTBO YACOB MO 34 4

NPOIrPAMME
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YYEBHO-METOOUYECKOE OBECIMNEYEHUE OBPA3OBATEJIbHOIO NMPOLIECCA
OBA3ATEJIbHbIE YHEBHbBIE MATEPUAIbI ANA YHEHUKA

METOOUYECKUE MATEPWUAIbI ANA YYUTENA

LNPPOBbLIE OBPA3OBATEJIbHbLIE PECYPCbI U PECYPCbl CETU UHTEPHET






