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NOACHUTENbHAA 3ANMNCKA

Mpwn pa3paboTke nporpammbl MO BMONOTMK TEOPETUYECKYID OCHOBY ANA onpeneneHus
nogxonos K QGopmMupoBaHUIO copgepykaHua ydebHoro npegmeta «buonorma» coctaBunu:
KOHUenTyaNbHble nonoxeHna ®roc COO o B3aMMOObYCNOBNEHHOCTU LENei, COAepKaHuA,
pe3ynbtaToB 06y4yeHMA n TpeboBaHWA K YPOBHIO MOATOTOBKWU BbIMYCKHUKOB, MONOXEHWUA 06
06LWMX LENAX U MPUHLUUNAX, XapPaKTEPU3YIOLLNX COBPEMEHHOE COCTOAHWE CUCTEMbI CPeaHero
obuero obpasoBaHus B Poccninickon depepaunn, a TakKe NoNoKeHUs o cneumduke buonoruuy,
€€ 3Ha4yeHMW B MO3HAHMU KUBOW NPMPOAbl U obecneyeHUn CyL,ecTBOBAHUA YEN0BEYECKOro
obuwecTtBa. CornacHo Ha3BaHHbIM MOJIOXKEHUAM, onpeaeneHbl OCHOBHbIE GYHKLMKN NPOrpamMmmbl
no 6MoN0rMn N eé CTPYKTypa.

Mporpamma no 6uonorun faét npeactaBieHne o Lensax, 06 obuier cTtpaternn obyyenus,
BOCMUTAHUA U pPasBUTMA OOy4valoLWmMXcA cpeacTBamu ydyebHoro npegmeta «buonoruay,
onpeaenaeT 06fA3aTeNlbHOE MNpPeaAMETHOe COAepXKaHWe, ero CTPYKTYpy, pacnpeneneHne no
pasgenam u TeMam, PEKOMEHAYEMYIO NOCNe[0BaTe/IbHOCTb U3yYeHMA y4ebHOro matepuana c
YY4ETOM MeXNpeaMmeTHbIX U BHYTPUNPeaMETHbIX CBA3EN, NOTMKM 0B6pa3oBaTeIbHOro Npouecca,
BO3PACTHbIX 0COBEHHOCTEN 0OYYaIOLLNXCA.

B nporpamme no 6uonormMn Tak¥Ke yuuTbiBalOTCA TpeboBaHMA K NAaHUPyeMbIm
JINYHOCTHbIM, MeTanpeaMeTHbIM M NpeaMeTHbIM pe3ynbTaTtam obyyeHua B GoOpmMUpPOBaHUK
OCHOBHbIX BUA0B y4ebHO-N03HaBaTeIbHOW AeATENbHOCTU/Y4ebHbIX AeUCTBUI 0ByYatoLWmMXCA Mo
OCBOEHMUIO coAepKaHMNA Bronormyeckoro obpasosaHms.

B nporpamme no 6uonormm (10-11 Knaccbl, 6a30BbI YPOBEHb) pPeannM3oBaH MPUHLMN
NpPeemcTBEHHOCTM B WM3yvyeHun 6Ouonormm, 6narogapa 4Yemy B HeW NpoCMaTpMBaETCA
HanpaB/IEHHOCTb Ha Pa3BMTME 3HAHWI, CBA3AHHbLIX C GOPMMPOBAHNEM €CTECTBEHHO-HAY4YHOro
MWPOBO33PEHNA,  LLEHHOCTHbIX OPMEHTAUMI  JINYHOCTWU,  3SKOJIOTMYECKOTO  MbILWIEHUA,
npeAcTaB/ieHN O 340pOBOM 0bOpase XWU3HU U OeperkHbIM OTHOLLUEHWEM K OKpyXKawoulehn
npupoaHoi cpege. MoaTtomy Hapagy C M3ydyeHMeM 06LWEOBMONOIMYECKMX TEOPWUI, a TaKXKe
3HAHWUM O CTPOEHWUM }KMBbIX CUCTEM PA3HOIO PaHra MU CYLLHOCTM OCHOBHbIX NPOTEKAIOWMX B HUX
npoueccoB B Mporpamme no 6MONOTMKU yAeNneHO BHMMAHWUE WCMONb30BAHUIO MOYYEHHbIX
3HAHWA B MOBCEAHEBHOM KM3HWM [ANA peleHUa MNPUKNaaHbIX 33aZay, B TOM 4MUCAe:
NPodPUNaKTUKK HacneacTBEHHbIX  3aboneBaHWn  4YenoBeKa,  MeAMKO-TEHEeTUYEeCKOro
KOHCYNbTUPOBaHMA, 0OOCHOBAHMA  3KONIOTMYECKM  LenecoobpasHoro  nosefeHuA B
OKpY)Katolen NpUpoaHON cpeae, aHaM3a BAUAHUA XO3ANCTBEHHOM AEeATEe/IbHOCTM YeNoBeKa
Ha COCTOAHWE MPUPOLHBIX U UCKYCCTBEHHbIX 3KOCUCTEM. YCUAEHME BHUMAHUA K NMPUKAALHOM
HanpaB/fieHHOCTM y4yebHoro npeameTta «buosormsa» NPOAMKTOBAHO HEOHXOAMMOCTbIO
obecneyeHuna ycnoBui ANA pelleHna o4HOM M3 aKTyalbHbIX 33434 WKOJ/IbHOro 6M00rMyeckoro
obpa3oBaHMA, KoTopas npegnonaraer GOpMUpPOBaHME Yy oby4dalowmxca CcnocobHocTU
afanTMpPOBATbLCA K USMEHEHMAM AMHAMUYHO Pa3BMBAlOLLEFOCA COBPEMEHHOIO MMUpa.

Buonorna Ha yposHe cpeaHero obuwero obpa3oBaHUA 3aHMMaeT BaxkHoe mecto. OHa
obecneumBaeT popmmpoBaHMe y OobyvaloOLMXCA MPEeACTaBAEHUN O HAYYHOM KapTUHE MUPa,
pacwupsaeT u o0606waeT 3HAHUA O XMBOW Npupoae, €€ OTANYUTENbHbIX MNPU3HAKAX —
YPOBHEBOW OpraHuM3auMm M 3BOIOLMWU, CO3L4AET YCNOBMA AONA: NO3HAHWA 3aKOHOB YKUBOW
npupoabl, ¢popmunpoBaHMAa  GYHKLMOHANbHOM  FPAaMOTHOCTM, HABbIKOB  340POBOTO MU



6e3onacHoro obpasa U3HWU, 3KONOTMYECKOTO MbIWIEHUA, LEHHOCTHOTO OTHOLUEHWUA K UBOM
NPUPOAE M YENOBEKY.

Bonbwoe 3HayeHMe O6MONOrMA UMMeEeT TaKXKe SAA pPeweHUs BOCMUTATENbHbIX U
pa3BuMBatoLWMX 3a4a4 cpeaHero obuwero obpasosaHus, coymanmnsaumm obyyatowmxca. MsyyeHme
6uonoruu obecneumaet ycnosusa ana dbopmmnpoBaHus NHTENNEeKTYyaNbHbIX,
KOMMYHWKaLMOHHbIX U MHOOPMALMOHHbBIX HaBbIKOB, 3CTETUYECKOW KyNbTypbl, cnocobcTeyeT
NHTErpaumMm BMONOrMYECcKMX 3HAHUIM C NPeACTaBNEHUAMMU U3 APYruX y4yebHbIX nNpeameTos, B
YacTHOCTU, GU3NKM, XMMUWN U reorpadmm. HazBaHHbIE NOMOXKEHMA O NpPeAHa3Ha4YeHUn yyebHoro
npegmeta «buonorva» CoCTaBUAM OCHOBY [A/NA oONpeAeneHvMa noaxonos K otbopy u
CTPYKTYPUPOBAHMIO €ro cogepaHua, NnpeaCcTaBNeHHOro B nporpamme no 6uonoruu.

OT6op coaeprkaHus yyebHoro npeameta «buonornsa» Ha 6a30BOM YPOBHE OCYLLLECTBAEH
C NO3MLMIA KyNbTypocoobpa3HOro Noaxoaa, B COOTBETCTBMM C KOTOPbIM 0byYatoLwmeca AOMKHbI
OCBOMTb 3HAHWUA U YMEHMA, 3HAUMMble ANA GOPMUPOBAHUA 0bLLEN KyabTypbl, onpeaensatoLlme
afleKBAaTHOE MNOBEAEHME YEeNOBEKA B OKpyKatowen npupoaHon cpepe, BocTpeboBaHHble B
NOBCEAHEBHOM KM3HM U NpPaKTUYecKon aeAatenbHocT. Ocoboe MecTo B 3TOM CUCTEME 3HAHUM
3aHMMAIOT  3/IEMEHTbl  COAEep)KaHWA, KOTOopble CAy»KaT OCHoBOW Ana  GopmMupoBaHuA
npeacTaB/eHUA O COBPEMEHHOM eCTeCTBEHHO-HAy4YHOM KapTUHE Mupa M LEeHHOCTHbIX
OpUEHTALMAX IMYHOCTU, CNOCOBCTBYIOLLMX TyMaHM3aumm buonornyeckoro ob6pasoBaHus.

CTpyKTypupoOBaHWe coaepKaHuAa ydyebHoro martepuana B nporpamme no 6uonorum
OCYLLLECTB/IEHO C Y4ETOM MPUOPUTETHOIO 3HAYEHUA 3HAHUIN 06 OTANMYUTENBbHBIX OCOHBEHHOCTAX
XMBOW Npupoapl, O €€ YpOBHEBOM OpraHM3auuu u 3sosUMKW. B cooTBeTcTBMM C 3TUM B
CTPYKTYpe yyebHoro npegmeTta «bronornsa» BblAeNeHbl cieaylowme cogepKaTesibHble NMHUN:
«Bbnonorus Kak Hayka. MeTtogbl Hay4HOro nosHaHua», «KneTka Kak bruonormyeckan cuctema,
«OpraHm3m Kak buonornyeckas cucrema», «Cuctema U MHoOroobpasme opraHMYecKoro Mmupa,
«IBOJIIOLLMA }KMBOW NPUPOABLI», «IKOCUCTEMbI U NPUCYLLME MM 3aKOHOMEPHOCTU Y.

Llenb m3yyeHua yyebHoro npegmeta «buonorma» Ha 6asoBom ypoBHe — OB/lageHue
00YyYalOWMMUCA 3HAHUAMM O CTPYKTYPHO-OYHKUMOHANbHOM OpPraHMsauuu XKUBbIX CUCTEM
Pa3HOro paHra u NpuobpeTeHne ymeHU MCNONb30BATb 3TU 3HAHWUA ANA FPAMOTHbIX AENCTBUN B
OTHOLIEHMM OOBEKTOB KMBOWM MPUPOAbI U PELLEHUs Pa3/INYHbIX XXKU3HEHHbIX Npobiem.

[ocTukeHne uenn umsydveHua yyebHoro npeameTta «buonorva» Ha 6a30BOM ypOBHe
obecneumBaeTca pelweHneM CneayroLmnx 3aaau:

ocBOEHMe O0OyyaloWMMmUCA CUCTEMbI 3HAHWM O OMONOTMYECKUX TEeopuUAX, YYEHWUAX,
3aKOHaX, 3aKOHOMEPHOCTAX, rMNoTe3ax, MpaBuaax, CAyXKaluMx OCHOBOM ANA GOPMUPOBAHUA
NpPeAcTaBfeHU O eCcTeCTBEHHO-HAYYHOM KapTUHE MMpa, O METoAaxX Hay4YHOro MO3HaHuA,
CTPOEHUN, MHOroobpasmm M OCOBEHHOCTAX KMBbIX CUCTEM PA3HOrMO YPOBHA OpraHusauuu,
BbIAAIOLWMXCA OTKPLITUAX U COBPEMEHHbIX UCCAeA0BaHUAX B Bronoruu;

dbopmunpoBaHme y 0byYalOLMXCA NO3HABATE/NbHbIX, MHTENNEKTYa/IbHbIX U TBOPYECKUX
cnocobHoCTel B NpoLLecce aHaNM3a AaHHbIX O NyTAX Pa3BUTUA B BMONOMMK Hay4HbIX B3rNA408,
naen n NOAX0A0B K U3YYEHUIO KUBbIX CUCTEM PA3HOr0O YPOBHA OpraHun3auunm;

CTaHoBNeHMe Yy obyvarowmxca obwein KynbTypbl, QYHKLMOHANBHOM TPAMOTHOCTY,
pa3BUTUE YMEHUI OBBACHATL U OLEHMBATb AABJIEHUA OKPYKAIOLWETO MMUPA KUBOW NPUPOAbI Ha
OCHOBAHWW 3HAHWUI M ONbITA, NOMYYEHHbIX NPU U3yYeHUU Bruonoruu;



dopmmpoBaHMEe Yy 0BYyYalOLWMXCA YMEHWUI WMANOCTPUPOBATb 3HaYeHWe OUONOrMyYecKux
3HAHWW B MNPAKTUYECKOW [eATe/IbHOCTM YesloBeKa, Pa3BUTUM COBPEMEHHbIX MEeAULMHCKUX
TEeXHOJIOrUM 1 arpobnoTeXHONOTUIA;

BOCNUTaHUe y6eXXAEHHOCTU B BO3MOXKHOCTM NO3HAHUA YE€/I0BEKOM KUBOW NPUPOAbI,
HeobXxoa4MMOCTU 6eperKHOro OTHOLIEHUA K Hel, cobalpeHuAa I3TUYECKMX HOpmM npu
nposegeHUM 6MONOrMYECKUX UCCNef0BaHUA;

OCO3HAHWE LLEHHOCTU OMONIOrMYECKMX 3HAHWIM ONA NOBbIWEHUA YPOBHA 3KOM0TMYEeCKoM
KYNbTypbl, 4158 GOPMUPOBAHNA HAYYHOrO MUPOBO33PEHMUS;

npuMeHeHne NpMoBPETEHHBIX 3HAHWUIA U YMEHWUIA B NOBCEAHEBHOM XM3HU ANA OLEHKMU
nocneacTBUIM CBOEN AEeATENbHOCTM MO OTHOLIEHMIO K OKpyXKatlowen cpepe, cobCcTBEHHOMY
3/10pOBbt0, 060CHOBaHMe U cobaoaeHne mep NpoduIakTUKK 3aboneBaHni.

B cucteme cpegHero obuiero obpasoBaHus «bruonorusa», nsyyaemas Ha 6a3soBom ypoBHE,
ABnaeTca obs3atesibHbIM y4ebHbIM NpeamMeToM, BXOASLWMM B COCTaB npeameTHoin obnactm
«EcTecTBeHHO-Hay4YHble NpeaMeTbI».

[ns n3yyeHuns 6nonornm Ha 6asoBom ypoBHe cpeaHero obuiero obpasoBaHUA OTBOAMUTCS
68 uacos: B 10 knacce — 35 yacoB (1 yac B Hegento), B 11 knacce — 33 yaca (1 yac B Hegento).



COAEPXAHUE OBYYEHUA
10 KNACC

Tema 1. buonorua Kak Hayka.

Buonorma Kak Hayka. CBA3b 6M0N0OrMM ¢ 06LWECTBEHHBIMM, TEXHUYECKUMW U APYFMMU
€CTEeCTBEHHbIMM HayKamun, éunocoduen, 3TUKOM, 3CTETUKOM W npaBom. Ponb 6Guonorum B
bopMMnpoBaHNMN COBPEMEHHOM HAYYHOM KapTUHbI MUpa. Cuctema 6MONOrMYECcKUX HayK.

MeToabl MNO3HAHMA KMBOW npupoapl (HabnwogeHWe, 3SKCNEePUMEHT, OMMUCaHWE,
NU3MepeHue, Knaccupurkauma, MoaeMpoBaHue, ctaTuctmyeckan obpaboTka AaHHbIX).

AdemoHcTpauyum:

MopTtpeTbl: Y. QapsuH, . MeHgensb, H. K. Konbuos, K. YOTCcOH n ®. Kpuk.

Tabanybl 1 cxembl: «MeToabl NO3HAHWUSA XUBOW NPUPOAbI».

NabopatopHble U NpakTUYecKkue paborbi:

MpaKTnyeckaa pabota No 1. «Mcnosib3oBaHME pPas3/IMYHbIX METOA0B MNPU U3YyYeHUU
6MON0rNYecKMX 06 BEKTOBY.

Tema 2. }usble cuctembl U UX OpraHU3aLmA.

ueble cuctembl (6MocucTembl) Kak npegmer usydeHua buonornn. OTAnYME MKUBBIX
CUCTEM OT HEOPraHWYECKOM NPMpPOoabI.

CeoiictBa Ouocuctem UM UX pasHoobpasne. YpoBHWM opraHusaumm 6buocuctem:
MOJIEKYNAPHDBIN,  KNETOYHbIN,  TKAHEBbIM, OPraHU3MEHHbIM, NONYAALMOHHO-BUAOBOW,
3KOCUCTEMHbBIN (BMOreoLeHOTUYECKNIM), BUOoChHEpPHBIN.

AdemoHcTpauyum:

Tabnanubl M cxembl: «OCHOBHble MNPU3HAKKU KU3HWMY, «YPOBHWU OPraHU3aLUN KUBOM
npupoAapl».

Ob6opyaoBaHue: moaenb monekynbl JHK.

Tema 3. XumunuecKuii coctaB U CTpOEHUE KNETKM.

Xvmunyeckum cocTaBs KNETKW. Xvmunyeckne 3NeMEeHTbI: MaKpO3/1eMEHTbI,
MWKPO3eMeHTbl. Boga n MnHepanbHble BelecTsa.

®yHKUMM BOAbI M MUHEpPaNbHbIX BeLwecTB B KaeTke. ogaeprkaHMe OCMOTMYECKOro
6anaHca.

Benkun. Coctas u ctpoeHne 6e1KoB. AMUHOKUCNOTbI — MOHOMepPbI 6enkoB. HesameHnmble
N 3aMEHWMble aMWHOKMCAOTbl. AMWMHOKMC/IOTHBIM COCTaB. YPOBHWU CTPYKTypbl 6enkosoi
MOJIEKY/Ibl (MepBMYHAA, BTOPWUYHAA, TPETMYHAA W YEeTBEPTMYHAsA CTPYKTypa). XMmuyeckue
cBoiicTBa 6enKoB. buonornyeckme pyHKLUN BENKOB.

dPepmeHTbl — OGMoNOrMyeckme KaTtanmsatopbl. CTpoeHue depmeHTa: aKTUBHbLIA LEHTP,
cybctpatHaa cneuudpuuHoctb. KodepmeHTbl. Butamuubl. OTanuma  depmeHTOB  OT
HeopraHMYecKMx KaTaan3aTopos.

Yrnesogabl: MOHOCaxapuapbl (r1oko3a, pubo3sa u gesokcnpnbosa), gucaxapugbl (caxaposa,
NAKTO03a) M noaucaxapuabl (Kpaxman, TAUKOreH, Uenntonosa). buonornuyeckne oyHKUMM
yrnesoz0B.



Nvnuapl:  Tpuranuepuabl, dochonmnngbl, crepougbl. mapodunbHo-rnapodobHble
cBoiicTBa. bnonornyeckme pyHkumMm nnnmnaos. CpaBHEeHME yrneBoaoB, 6€1KoB U ANNUAO0B KakK
WUCTOYHUKOB SHEPTUM.

HykneuHosble kucnotbl: AHK 1 PHK. Hykneotuabl — moHOMepbl HYKNENHOBbIX KUCAOT.
CtpoeHune n pyHKumm OHK. CtpoeHune n pyHkumn PHK. Buabl PHK. AT®: cTpoeHune 1 GyHKLUMN.

UuTonorna — Hayka o KneTtke. KnetoyHaa Teopua — npumep B3aMMOAENCTBMA Uaen u
baKkTOB B HAYy4HOM NO3HAHUKU. MeToAbl U3yYeHUA KNETKMW.

KneTka KaK LenoctHasa XuBas cuctema. Obuwme NprU3HAKM KNETOK: 3aMKHYTaA HapY»KHas
membpaHa, monekynbl JHK Kak reHeTUYEeCKUIM annapaT, cMcTema cMHTe3a benka.

TUnNbl  KNETOK: 3yKApMOTUYEeCKas W npoKapuoTuyeckas. OCOBEHHOCTU CTpoeHwUs
NPOKAPNOTUYECKOM KNeTKU. KneTouHas cTeHKa 6akTepmin. CTpoeHne 3yKapuoTUUYECKON KNETKM.
OCHOBHblE OT/INYMA PACTUTENBHOM, }KUBOTHOM N TPUBHOMN KNETKMU.

MoBEpPXHOCTHbIE CTPYKTYpPbl KAETOK — KAETOYHAA CTEeHKA, MKOKANMKC, UX PYHKUMK.
Mnasmatuyeckaa membpaHa, eé csoKctBa M PyHKUuMKU. LuTonnasma wn eé opraHouAapbl.
OpHomeMbpaHHble opraHomapl KneTku: IMNC, annapat FonbaXKuM, MM30combl. [10N1lyaBTOHOMHbIE
opraHouabl KNETKU: MUTOXOHAPWUW, nnactuabl. MpoucxoxkgeHne MUTOXOHAPWUIA W NNACTUA.
Buabl nnactmg. HemembpaHHble oOpraHoMAbl KNETKU: PUOBOCOMbI, KNETOYHbIN  LEHTP,
LEHTPMONN, PECHUYKM, KIYTUKU. PYHKLUN OPraHONAOB KNETKU. BKAtoueHuA.

AQpo — perynATopHbIM LeHTP KneTkn. CTpoeHune aapa: agepHas 060104Ka, KaprMoniasma,
XPOMaATUH, A4PbILKO. XPOMOCOMbI.

TpaHcnopT BeLwecTB B KAeTKe.

AemoHcTpauun:

MopTpetbi: A. JleBeHryk, P. Tyk, T. LUBaHH, M. LLUneiaeH, P. Bupxos, XK. YoTcoH, ®. Kpuk,
M. YunkuHc, P. ®paHknumH, K. M. bap.

Ounarpammebl:  «PacnpegeneHne XMMMYECKMX 3/1EMEHTOB B HEXMBOW npupoae»,
«PacnpeseneHme XMMUYECKMUX 3NEMEHTOB B }KUBOW NPUPOSE».

Tabnnubl 1 cxembl: «Mepuogmyeckaa Tabavua XMMUYECKMX 3nemeHToB», «CTpoeHue
MOJIEKY /bl BOAbI», «BUOCMHTE3 BenKka», «CTpoeHne monekynbl benka», «CTpoeHne depmeHTay,
«HykneuHosble Kucnotbl. AHK», «CTpoeHne monekynbl AT®O», «CTpoeHMe 3yKapnoTUYECKOM
KneTkm», «CTpoeHue XUBOTHOM KneTkM», «CTpoeHue pacTUTeNbHOM KaeTkn», «CTpoeHue
NPOKAPUOTUYECKOM KNeTKn», «CTpoeHune aapa KneTkn», «Yrnesoapl», «/iunuabi».

Ob6opyaoBaHune: CBETOBOM MMKpOCKomn, obopyaoBaHue AnA npoBefeHUA HabawogeHuin,
N3MEpPEHN, SKCNEPUMEHTOB, MUKpOMpenapaTtbl PACTUTENbHbIX, *KUBOTHbIX U BaKTepUanbHbIX
KNETOK.

NabopaTtopHble u NnpakTU4eckue paborbi:

NTabopatopHasa pabota Ne 1. «M3yyeHMe KaTaNUTUYECKON aKTUBHOCTU depMeHTOB (Ha
npumepe amunasbl UK KaTanasbl)».

NTabopatopHaa pabota N2 2. «M3yyeHMe CTPOEHUA KNETOK PaCTEHWUM, MUBOTHbIX M
6aKTepPUn NOA MUKPOCKONOM Ha rOTOBbIX MUKPOMpPenapaTax U ux onucaHue».

Tema 4. XnsHeeATeNbHOCTb KNETKM.

ObmeH Bewects, uAM meTabonusm. Accumunauma  (nnacTMYecKnin  obmeH) u
amccumunaumns (sHepreTnyeckuii obmeH) — ABe CTOPOHbI eAMHOro npouecca metabonnsma.
Ponb 3aKOHOB COXpPaHEHMA BELLECTB U IHEPTUM B MOHMMAHUK MeTaboansma.



Tunbl obmeHa BellecTB: aBTOTPOPHbLIM U reTepoTpodHbIi. Ponb depmeHTOB B 0bmeHe
BELLLECTB M NPEBPALLEHMM SHEPTUN B KNETKE.

doTocnHTe3. CBeToBas WM TemHoBas ¢a3bl ¢GoTOCMHTE3a. Peakuum ¢oOTOCUHTE3A.
3dodeKTMBHOCTL PoTOCUHTE3A. 3HAUYeHMe POTOCUHTESA A5 KU3HU Ha 3emne. BansHue ycnosui
cpeabl Ha GOTOCUHTE3 M cNOCObbl NOBbLIWEHMA €ro MPOAYKTUBHOCTU Y KY/IbTYPHbIX PACTEHUN.

XemocuHTe3. XemocuHTe3supyowme Haktepun. 3HaYeHME XeMOCUMHTEe3a O1A KU3HM Ha
3emne.

dHepreTuyecknin obmeH B  KneTKe. PacwenneHne BewecTs, BblgeneHMe w
aKKYMY/IMPOBAHWE SHEPTUM B KETKe. DTanbl SHepreTuyeckoro obmeHa. Mnumkonms. bpoxkeHue n
ero Buabl. KucnopogHoe OKUCNEHME, UAM  KNeTOYHoe  AbixaHue. OKucanTenbHoe
dochopunmnposanHue. I3GPeKTUBHOCTb IHEPreTUYECKOro 0bmeHa.

Peakumm maTpuyHoro cuHtesa. [eHeTudeckas wHopmauma mn AHK. Peanusauuns
reHeTM4Yeckon MHGopmaumm B KneTke. NeHETUYECKMA KOA U ero CBOMCTBA. TpaHCKpuUNumA —
MaTpU4YHbIN cuHTe3 PHK. TpaHcnauma — 6uocuHTes 6enka. ITanbl TpaHchaunn. KoauposaHue
amMuHOKKcnoT. Ponb pubocom B brnocnHTe3e benka.

HekneTouHble GOpPMbI }KU3HU — BUPYCbI. MicTopura oTKpbITUA BMpYycos (. UN. MBaHOBCKMNA).
OcobeHHOCTM CTPOEHMA U KU3HEHHOro LMKNa BMpycoB. baktepmodarn. bonesHun pacteHui,
YKMBOTHbIX M YeNnoBeKa, Bbi3blBaeMble BUpPycamu. Bupyc nmmyHogedumumnta yenoseka (BUY) —
Bo3byautens ClMWOa. O6paTHaAa TpaHCKpUNuUMA, pesBepTa3a M MHTerpasa. [podunaktuka
pacnpocTpaHeHWA BUPYCHbIX 3aboneBaHui.

AemoHcTpauun:
MopTpeTbi: H. K. Konbuos, [. . UBaHoBcKuii, K. A. Tumnpsases.
Tabnanubl un  cxembl:  «Tunbl  nuTaHua»,  «MeTabonusm»,  «MuTOXOHAPUAY,

«IHepreTYecknii obmeH», «Xnoponnacrt», «PotocnuHtes», «CtpoeHne OHK», «CrpoeHue u
dOYHKUMOHMpPOBaAHME  reHa», «CuHTe3s 6enka», «leHeTUYeckuihn  Koga»,  «Bupycbi»,
«baKktepnodarn», «CTpoeHMe U KU3HEHHbIM UMK Bupyca ClMWOa, 6aKkrepuodaray,
«Penaukauma OHK».

ObopyaoBaHue: mogenu-annankaunm «Ygsoenme AHK n TpaHcKpunuma», «bnocmHtes
6enka», «CTpoeHue KNeTkn», mogenb cTpyKTypbl AHK.

Tema 5. PasmHoXKeHue n nHanBuayanbHoe pasBuTne OpraHM3mos.

KNneTtouHblh UMKA, WUAU KU3HEHHbIA UMKA KneTku. UHTepdasa u mutos. lMpoueccol,
npoTekawowme B MHTepdase. Pennnkaumna — peakuma matpuyHoro cuHTesa [HK. CrpoeHue
XPOMOCOM. XPOMOCOMHbIN Habop — Kapuotun. AunaonaHbii U raniongHblii XPOMOCOMHbIEe
Habopbl. XpomaTtuapl. LUMtonornyeckme ocHOBbl PAa3MHOMEHUS U UHANUBUAYANbHOIO PA3BUTUA
OpraHM3mos.

JeneHne knetkm — muto3s. Cragmm mutosa. [lpoueccbl, NpoUcxogAlime Ha pasHbIX
CTaamnax mmntosa. buonornyeckunii cmbich MUTO3a.

Mporpammupyemasn rubenb KNeTkn — anonTos.

®opmbl  pPasMHOXKeHWs opraHusmoB: Oecnonoe u nonosoe. Buapl 6ecnonoro
pPa3MHOeHMUA: aeneHne HagBoe, NOYKOBAHME OAHO- M MHOTFOKNETOYHbIX, cCnopoobpasoBaHue,
BeretatmBHoe pasmHoxKeHue. NCKycCTBEHHOE KNOHUMPOBAHWE OPraHM3MOB, ero 3HavyeHue anA
ceneKkumu.

NonoBoe pasmHoOXKeHMe, ero oTan4ms ot 6ecnonoro.



Metos. Cragmum menosa. lMpouecchl, npoucxogdawme Ha ctaauax menosa. [oseaeHue
Xpomocom B mero3se. KpoccuHrosep. BMONOrMYecKkmii CMbICI U 3HAYEHUE Merno3a.

FameToreHes — npouecc 06pa3oBaHMA NOMOBbIX KNETOK Y }KUBOTHbIX. [0N10BbIE Kenesbl:
CEMEHHUKM U AMYHUKK. OBpa3oBaHME W Pa3BUTME MOJIOBLIX KIETOK — rameT (cnepmato3oung,
AWLEKNeTKa) — cnepmatoreHes U oBoreHe3. OCOBEHHOCTM CTPOEHUA AWLEKNETOK MU
cnepmarto3oungos. OnnogotrsopeHue. NapTeHoreHes.

NHamBuayanbHoe passuTue (oHToreHes). dMbOpUOHanbHOe pasBuTHE (3ambpuoreHes).
dTanbl 3MH6PUOHANBHOTO Pa3BUTUA Y MO3BOHOYHbLIX MKMBOTHbIX: ApobaeHue, racTpynaums,
opraHoreHes. MNoctambproHanbHoe passuTHe. TUnbl NOCTIMOPUOHANBHOrO Pa3BUTUA: NPAMOE,
Henpsamoe (NnYMHOoYHOoe). BansHue cpeapl Ha pa3BUTUE OpPraHM3moB, $GaKToOpPbl, CNOCOOHbIE
BbI3bIBaTb BPOXKAEHHbIE YPOACTBA.

PocT 1 pa3sutme pacteHuit. OHTOreHes LBETKOBOro PacTeHMUA: CTPOEHUE CEMEHU, CTaauM
pas3BuTuUA.

AemoHcTpauun:

Tabanubl n cxembl: «PopMbl Pa3MHOXKEHUA OpraHM3mMoBY, «[1BOMHOEe on1040TBOPEHME Y
LUBETKOBbIX pacTeHU», «BeretaTMBHOE pPA3MHOMKEHWE pacTeHUn», «JleneHne KNeTKu
b6akTepuiny, «CTpoeHue MNOoJIOBbIX KAETOKY», «CTPOEHMEe XPOMOCOMbI», «KAETOUHbIN LUKAY,
«Pennukauua AHK», «Mwuto3», «Menos», «lpamoe n Henpamoe pas3sutue», «fameTtoreHes y
MNEKOMUTaOLWMX N YenoseKa», « OCHOBHbIE CTagMN OHTOreHe3ar.

ObopyaoBaHMe: MUKPOCKOMN, MUKponpenapaTbl «CnepmaTo3omabl MAEKONUTAIOLLETOY,
«AnuekneTka MmaekonuTawowero», «KapuMoOKMHE3 B K/ETKAax KOpPeLWKa J/yKa», MarHUTHas
mogaenb-annanKkaums «deneHune knetkn», mogens JHK, mogenb metadasHoN XpOMOCOMBI.

NabopaTopHbie U NpaKkTUueckue paborbl:

NNTabopaTtopHaa pabota Ne 3. «HabnogeHMe MMTO3a B KNeTKax KOHYMKA KOpeLKa NIyKa Ha
roTOBbIX MMKpPOMpenapaTax».

NabopatopHaa pabota No 4. «M3yyeHMe CTPOEHWMA MOJIOBbIX KNETOK Ha FOTOBbIX
MUKponpenapaTax».

Tema 6. HacneacTtBEHHOCTb U U3SMEHYNBOCTb OPraHU3MOB.

MpeameT M 3apaunm reHeTuku. WUctopma passutnA reHeTuKU. Ponb uUUTONOTUU WU
3MH6PUONOTNKN B CTAHOBNIEHUWN TEHETUKMU. BKNaa, pOCCUMCKUX U 3apyBekHbIX YY4EHbIX B pa3BuUTUe
reHeTMkn. MeToabl reHeTuKM (rMbpuaoNorMyeckuini, LUTOreHEeTUYECKUIA, MONEKYNAPHO-
reHeTnyecknin). OCHOBHble reHeTUYecKkne NoHATUA. FeHeTUYecKaa CMMBOIMKA, UCMOIb3yeMan B
CXemax CKpeLLMBaHUN.

3aKOHOMEPHOCTM  HacnegoBaHMA  MPU3HAKOB, YyCTaHoBAeHHble [. MeHgenem.
MoHornbpmnagHoe cKpelwmBaHMe. 3akoH eauHoobpasua rmMbpuaos NEpPBOro MNOKONEHMA.
Mpasnno AOMUHUPOBAHMA. 3aKOH pacwenaeHna NPmM3Hakos. MMNoTesa YMCToTbl rameT. MNonHoe
W HENOJIHOe AOMUHUPOBaHUE.

OnrnbpuagHoe cKpewmBaHMe. 3aKOH HE3aBMCMMOTO  HACNe[o0BaHWA  MPU3HAKOB.
LinToreHeTyeckme OCHOBbI AUIMOPUAHOIO CKpelmBaHMA. AHANM3MPYIOLLEE CKpeLMBaHMe.
Mcnonb3oBaHMe aHaNM3MPYIOLWETrO CKPEeLLMBaHMA ANA onpeaeneHna reHoTMna ocoou.

CuenneHHoe HacnegoBaHWe npu3HakoB. Pabota T. MopraHa no cuenneHHomy
Hacneno0BaHUIO reHOoB. HapylueHune cLuenieHnsa reHoB B pe3yJ/ibTaTe KPOCCUHIoBepa.

XpomocomHas Teopuma HacneacTBEHHOCTU. [eHeTuYecKkme KapTbl.



leHeTMKa nona. XpOMOCOMHOe onpeaeneHne nona. AyTocoOmbl U MOAOBbIE XPOMOCOMbI.
fomorameTHble W reTeporameTHble opraHusmbl. HacnepoBaHWe NPU3HAKOB, CLUEMIEHHbIX C
NnoaoM.

M3meHUnBOCTb. BuAabl M3MEHUYMBOCTW: HEHACNeACTBEHHass WM HacneacTBeHHada. Ponb
cpedbl B HEHAcNeaCTBEHHOM  M3MEHYMBOCTM.  XapaKTeEpPUCTMKA  MOAUPUKALMOHHOM
M3MEHUYMBOCTU. BapuaUMOHHBIN pAg M BapuauMoHHaA Kpuead. Hopma peaKkuuu npusHakKa.
KonnuyectBeHHble M KayeCTBEHHble MNPU3HAKM UM WX Hopma peakumn. CBoicTBa
MOANDUKALMOHHON N3MEHUYNBOCTMU.

HacnencreeHHas, nan reHoTUNMYecKas, nameH4YnBocTb. KombmnHaTMBHaAA M3MEHYNBOCTD.
Meno3 ¥ NonoBOM NpPouecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTU. MyTauuoOHHasn
M3MeHUYMBOCTb. Knaccmdpukauma myTauuin: reHHble, XPOMOCOMHbIe, reHoMHble. Yactota u
NPUYMHbBI MyTaunii. MyTareHHble paKkTopbl. 3aKOH FOMOIOTMYECKMX PSAAO0B B HAcAeACTBEHHOM
nameHuymsoctn H. M. Basmnosa.

BHesgepHaa HacneacTBEHHOCTb M USMEHYUBOCTb.

leHeTMKa 4YenoBeka. Kapuotun uyenoseka. OCHOBHble METOAbl TFEHETUKM YeNOBEKa:
reHeasiorMyeckmin, O/IM3HELOBbIN, LUTOTEHETUYECKUN, OUOXMMUYECKUIA, MOEKYIAPHO-
reHeTnyecknii. CoBpemeHHoe onpeaeneHue reHoTMna: MOSIHOTEHOMHOE CEKBEHWPOBAHUE,
reHOTUNMPoOBaHWe, B TOM u4ucsae ¢ nomolubto lMLP-aHanmnsa. HacneacrseHHbie 3aboneBaHusn
yenoBeka: reHHble 6one3Hu, 6onesHn C HACNEACTBEHHOW NpPeapacrnoioKeHHOCTbIo,
XpOMOCOMHble 60ne3Hn. ComaTMyeckne U reHepaTMBHble MyTaumu. CTBONOBblE KNETKM.
MpuHUMNbI 340p0oBOro obpasa *KU3HU, ANArHOCTUKKU, NPOPUNAKTUKN U IEYEHUA TEHETUYECKUX
6onesHen. MegMKo-reHETUYECKOE KOHCY/IbTUPOBaHWE. 3HaYeHUe MeAMUMHCKOM FeHEeTUKN B
NpeaoTBPaLLEHUM U IEYEHUM TeHETUYECKUX 3aboneBaHN YenoBeKa.

AdemoHcTpauyum:

MopTtpeTbl: . MeHaenb, T. MopraHn, . ge ®pus, C. C. Yetrsepukos, H. B. Tumodees-
Pecosckuii, H. . BaBunos.

Tabanybl n cxembl: «MoOHOrMbpMAHOE CKpelMBaHMe U ero UMToreHeTUYecKas OCHOBaY,
«3aKOH paclenseHna W ero LUUTOreHeTMYecKas OCHOBa», «3aKOH YMCTOTbl rameTy,
«QurnbpuaHoe ckpelmBaHuey, «LiMTonornyeckme OCHOBbI AUIMOBPUAHOTO CKPELLUBAHUAY,
«MeWnos», «B3anmoaeinctame annenbHbiX reHoB», «FTeHeTUYeCKMe KapTbl PacTEHUN, }KUBOTHbIX
M 4yenoBeKa», «eHeTUKa nosa», «3aKOHOMEPHOCTU HacneloBaHUs, CLUENIEHHOro C NMoJiomy,
«Kaprotunbl 4YenoBeka U XKMBOTHbIX», «Buapl wnameHuymBocTu», «MoanduKauMOHHan
M3MeHUYMBOCTbY, «HacneaoBaHue pesyc-pakTopa», «feHeTuKa rpynn Kposm», «MyTaLuMOHHan
N3MEHUYNBOCTbY.

O6opyaoBaHue: mogenun-annavkaumm «MoHOrMbpuaHoe cKpelwmBaHuey, «HenonHoe
OOMUHUpPOBaHMe», «AurnbpuaHoe cKpewmBaHue», «lepeKpEcT XPOMOCOM», MUKPOCKON W
MUKponpenapart «[po3oduna» (Hopma, myTaumm GOpmMbl KPbIIbEB M OKPACKKU Tena), repbapuii
«lopox noceBHOM».

NabopaTopHbie n NpakTuueckue paborbi:

JNNTabopaTtopHaa paboTta N 5. «M3yyeHne pe3yanbTaToB MOHOrMOBPUAHOIO U ANTMBGpPUAHOro
CKpewmBaHuma y 4po30dunbl Ha FOTOBbIX MUKpPOMNpenaparTax».

NabopatopHan paboTa N2 6. «M3yyeHne moagnPUKaLMOHHON U3MEHUYMBOCTU, NOCTPOEHUE
BapMaLMOHHOTIO pAaa v BapMaLMOHHON KPpUBOM».



NabopatopHaa pabota Ne 7. «AHanu3 myTaumit y Aapo3oduabl Ha FOTOBbIX
MUKponpenapaTax».

MpakTnyeckan pabota Ne 2. «CocTaB/ieHNe 1 aHaNM3 POAOC/IOBHbIX YE/IOBEKAY.

Tema 7. CeneKuusa opraHnamos. OCHOBbl 6UOTEXHONOTUN.

CeneKkumA Kak HayKa M npouecc. 3apoXKaeHue cenekumm n gomectnkaumna. Yuedue H. U.
BaBnMnoBa 0O UEHTPax MNPOUCXOXKAEHUA M MHOroobpasms KyAbTYypPHbIX pacTeHuit. LeHTpbl
NPOUCXOXKAEHNA AOMALLHUX }UBOTHbIX. COpT, NOpoAa, WTaMM.

CoBpemeHHble meToabl cenekumn. MaccoBbii U MHAMBUAYaANbHbLIA OTOOPbLI B Cenekumm
pacTeHWUI M XKUBOTHbIX. OUEHKA 3KCTepbepa. banskopoacTBEHHOE CKpeLmBaHNE — MHOPUANHT.
Yucraa nnHua. CKpewmBaHmMe YUCTbIX TMHUI. eTeposunc, nnu rnbpuaHas cuna. HepoacreseHHoe
cKpewmBaHue — aytbpuauHr. OTganéHHas rmbpuamsaumsa M eé ycnexu. WCKYCCTBEHHbIN
MyTareHes W MOAYYEHME NOAMNAOMA0B. [JOCTUMKEHUA CeNneKkuMM pPacTeHWUi, MMUBOTHbIX M
MWKPOOPraHM3MOB.

bnotexHonorna Kak oOTpacnb NpPou3BoACTBa. [eHHaA MWHXKeHepuAa. DTanbl CO34aHUA
pekombuHaHTHOM [AHK M TpaHCreHHbix opraHu3moB. KneTtouyHaa WHxeHepua. KneTouHble
KyNbTypbl. MUKPOKNOHAbHOE PAa3MHOMeHMe pacTeHui. KNoHMpoBaHME BbICOKONPOAYKTUBHbIX
Ce/IbCKOXO3ANCTBEHHbIX OPraHU3MOB. DKONOrMYEecKMe U 3Tnyeckne npobnemol. TMO —
reHeTU4YeCcKn MoandrUMPOBaAHHbIE OPraHMU3MbI.

JdemoHcTpaumu:

MopTtpeTbl: H. N. Basunos, WN. B. MuuypuH, I'. [. KapneuyeHko, M. ®. NBaHos.

Tabnmupl K cxembl: KapTa «LeHTpbl npoucxoxaeHna u MHOroobpasma KyabTypHbIX
pacteHuin», «opoabl AOMALIHUX XKMBOTHbIX», «COpTa Ky/AbTYPHbIX pacTeHui», «OTaanéHHas
rmbpuansauma», «PaboTbl akagemumka M. @. WMeaHoBa», «[oaunnouama», «O6BEKTHI
6MoTexHONOrMM», «KNeTouYHble KyNbTypbl U KNOHMpPOBaHWE», «KOHCTpyMpoBaHME U NepeHocC
reHoB, XPpOMOCOMY.

O6opyaoBaHWE: MyNAXKM NAOLOB M KOPHENNOAO0B AMKMX GOPM WU Ky/NbTYpPHbIX COPTOB
pacTteHuin, repbapuii «CeNbCKOXO35MCTBEHHbIE PACTEHMAY.

NabopartopHble u NnpakTUYecKkue paboTbi:

IKckypcua «OCHOBHble METoAbl U AOCTUNEHUA CENEKUMU PACTEHUN U KUBOTHbIX (Ha
CENEKLMOHHYIO CTaHUMIO, NAEMEHHYIO $epmy, COPTOMUCMLITATENbHbIN Yy4acTOK, B TEN/MYHOE
X03ANCTBO, N1abopaTopmio arpoyHMBEPCUTETA UAN HAYYHOIO LLEHTPA)».

11 KNACC

Tema 1. 3BonoUMOHHan 6uonorus.

MpeanocblIKM BO3HUKHOBEHUS 3BOJIOLUMOHHOM TEOpUW. IBOJIOLUMOHHAS Teopua U eé
mecTo B 61Monornu. BansHue sBotoLMOHHON TEOPUM Ha pPa3BUTME BMONOIMNM U APYINX HAYK.

Ceuaetenbctea 3sontouuu. [laneoHTonornyeckne: nocnaenoBaTeNbHOCTb MNOABAEHUA
BMOO0B B MAaNEOHTO/IOTMYECKOM neTonucK, nepexogHole dopmbl. buoreorpadpuyeckme: cxoacTso
n pasnmune GayH n Gaop MaTepmKoB M OCTPOBOB.

3mbpuronornyeckme: CxoacTBa U pasnnMuna 3MOPMOHOB Pa3HbIX BUAOB MO3BOHOYHbIX.
CpaBHUTENbHO-aHAaTOMUYECKME: TOMOJIOTUYHbIE, aHasIoTU4YHble, PYAUMEHTApHbIe OpraHbl,



ataBM3Mbl. MoneKkynApHO-6MOXMMMYECKME: CXOACTBO MEXaHU3MOB HacneaCcTBEHHOCTU U
OCHOBHbIX MeTaboNNYeCKMUX NyTen y BCEX OPraHM3MOB.

dBontounoHHaa Teopua Y. [JdapsuHa. [lpegnocbiNKM BO3HMKHOBEHWA AapPBUHM3MA.
Asuxkylwme cunbl  3BoawouMM BUAoB Mo  [dapBuHY (M3ObITOYHOE pasMHOMKeHMe npwu
OrpaHUYEHHOCTU pecypcoB, HeonpeaenéHHas W3MeH4YMBOCTb, 6opbba 3a CyllecTBOBaHWE,
€CTeCTBEHHbIN 0TOOP).

CuHTeTMYeckana Teopus asontoumm (CTI) M eé OCHOBHbIE NONOXKEHUS.

MuKkpossontouua. Monynauma Kak eguHULLA BUAA U SBOAOLMUN.

Asuxkylwme cunbl (GakTopbl) 3BoNOLMM BUAOB B Npupoae. MyTauMOHHbIA npouecc U
KOMOMHATUBHAA W3MEHYMBOCTb. [lonNyNAUMOHHbIE BOAHbI M apekd reHos. M3onAauma wu
MUTpaLmA.

EctecTBeHHbIW 0TO6Op — Hanpasnawwun ¢aktop 3soawounn. Popmbl eCcTECTBEHHOrO
oTbopa.

MprcnocobneHHOCTb OPraHM3MOB KakK pe3yabTaT aBoatounmn. Mpumepbl npucnocobaeHni
y opraHmamoB. Apomopdo3sbl U ngmoagantalmu.

Bua v BuaoobpasoBaHue. Kputepun Buaa. OcHoBHble ¢opmMbl BUA00OpPA30BaHUA:
reorpaduyeckoe, 3Ko0rM4ecKoe.

Makpoasontounsa. Popmbl 3BonoLMKN: GUNETUYECKasA, OMBEPreHTHAsA, KOHBEpPreHTHas,
napannenbHan. HeobpaTMmocTb 3BOAOLMN.

MpouncxoxaeHune oT HecneuManm3npoBaHHbIX npeakKos. Mporpeccupytowan
cneumanmsaumna. AgantTMBHas pagmaums.

AemoHcTpauun:

Moptpetbl: K. JInnHel, XK. 6. Namapk, Y. OdapsuH, B. O. Kosanesckuin, K. M. Bbap, 3.
lekkenb, ©. Mionnep, A. H. CeBepuoB.

Tabnanubl M cxembl: «Pa3BUTME OpPraHUMYecKoro mumpa Ha 3emne», «3apoabllm
MO3BOHOYHbIX MBOTHbIX», «ApxeonTepukc», «Dopmbl 60pbbbl 33  CyLLECTBOBaHUEY,
«EcTtectBeHHbIN 0TbOp», «MHOroobpasme copToB pacTteHuin», «MHoroobpasue nopog
KUBOTHbIX», «[Monynaunmn», «MyTaunoHHan M3MEHYMBOCTbY, «Apomopdosbi»,
«Mpgmoagantaummn», «Obwas pereHepaumsa», «Buxkywme cunbl 3BoAOUMNY, «KapTa-cxema
MapuwpyTa nytewectsua Y. JapBuHa», «bopbba 3a cywecrtsoBaHue», «[lpucnocobieHHOCTb
opraHuamoB», «leorpadumyeckoe BuAo006pas3oBaHME», « IKONOrMYECKOe BUA00OPa3oBaHNEY.

O6opyaoBaHWE: KONNEKUMA HACEKOMbIX C Pa3/IMYHbIMKU TUNAMM OKpAcKkKu, Habop naonos
M cemaH, Konnekuma «lMpumepbl 3aWUTHbIX MNPUCNOCOONEHUI Y KUBOTHbIX», MOZAENb
«OCHOBHble HanpaBneHuUsa 3BoAOUMUY», O0O6bEMHaa mogenb «CTpoeHMe TrO0JIOBHOFO MO3ra
NO3BOHOYHbIXY.

Buoreorpaduueckas Kapta mupa, Konnekuma «DopmMbl COXPAHHOCTU WMCKOMAEMbIX
YMBOTHbIX M pacTeHUin», modenb annaukauma «MepeKkpEécT XpOMOCOM», BAaXKHble npenapaTsbl
«Pa3BuTME HaceKomoro», «Pa3sutue narywkn», muKkponpenapat «[posoduna» (Hopma,
MyTaLmn GOpPMbI KPblZIbEB M OKPACKM Tena).

NabopaTopHbie n NpakTuueckue paborbi:

NabopaTtopHaa pabota Ne 1. «CpaBHeHWE BUAOB N0 MOP(ONOrMYECKOMY KPUTEPUIOY.

NabopatopHaa pabota Ne 2. «OnucaHuve npucnocobneHHOCTM opraHMama u eé
OTHOCUTENbHOTO XapaKTepa.



Tema 2. BO3HMKHOBEHME U pa3BUTUE }KU3HU Ha 3emane.

[loHay4YHble NpeACTaBAEHUA O 3aPOXKAEHUM XKU3HU. HayyHble rMnoTe3bl BOSHUKHOBEHMUA
XM3HM Ha 3emne: abuoreHes M nMaHcnepmua. XMMUYecKana 3BoNOUMA. ABMOreHHbIN CUHTE3
OpPraHUYeCcKUX BeLWEeCTB U3  HEeOopraHMYecKUX. IKCNepMMEHTAsIbHOe  MNOATBEPXKAEHME
XMMMYECKOM 3BOAOLMU. HavanbHble 3Tanbl 6Guonormyeckon ssontoumnun. Mnortesa PHK-mupa.
dopmmpoBaHne membpaHHbIX CTPYKTYP U BO3SHUKHOBEHME MPOTOKAETKU. [lepBble KNEeTKN U KX
aposntouma. PopmmnpoBaHme OCHOBHbIX FPYMM }KMUBbIX OPraHU3MOB.

Pa3zsutne KM3HM Ha 3emne no 3pam UM nepuogam. Katapxen. Apxeickaa u
npoTepo3oincKkas 3pbl. [laneo3onckas 3pa M eé nepuoabl: KeMBPUNCKUIA, OPLAOBUKCKUIA,
CUNTYPUNCKUIA, AEBOHCKMN, KAMEHHOYTO/IbHbIN, MEPMCKUNA.

Me30o30licKana apa 1 eé nepnoapl: TPMaCOBbIM, FOPCKUIA, MEeNoBO.

KaHo30WMcKanA apa 1 e€ nepmnosbl: NaNeoreHoBbli, HEOreHOBbI, AHTPONOreHOBbIN.

XapaKTepuCcTUKa KamMmata WU reonornyecknx npoueccoB. OCHOBHble 3Tanbl 3BOAHOLUM
PacTUTENbHOTO M KMBOTHOIO MUpa. Apomopdosbl y pPacTEHUI M KUBOTHbIX. [osBneHMe,
pacuBeT U BbIMMPAHME FPYNN MBbIX OPraHM3MOB.

CucTema opraHMYecKoro Mmpa Kak oTparkeHue 3onoumn. OCHOBHblE CUCTEMATUYECKME
rpynnbl OPraHM3MoB.

dBonouMA YesoBeKa. AHTPOMNONOrMA KaK Hayka. PasBuTMe npeactaBAeHUi o
NPOUCXOXAEHUN 4enoBeka. MeToabl M3yyeHMA aHTponoreHesa. CxoacTBa M pasnnyms
YeNl0BEKA M KMBOTHbIX. CUCTEMATMYECKOE NOJIOXKEHNE YENOBEKA.

Osuxywme cunbl  (bakTopbl) aHTponoreHesa. HacneacTBeHHaa W3MEHYMBOCTb U
ecTecTBeHHbIN 0T60p. Ob6LWeCcTBEHHbI 06pa3 KMU3HKU, U3rOTOBAEHUE OPYAMNA TPYAaA, MbILLNEHME,
peyb.

OCHOBHblE CTaAuMW M BETBM 3BONIOLMM YesioBEKa: aBCTPaANonuTekn, Yenosek ymesnbii,
Yenosek npsmoxoasawmii, Yenosek HeaHAepTanbCKMK, Yenosek pasymMHbin. Haxoaku
MCKOMaeMblX OCTaTKOB, BPEMA CyLLECTBOBaHMA, 061acTb pacnpocTpaHeHusa, 06bém ronoBHOro
Mmo3ra, 06pas *K1sHu, opyams.

Yenoseyeckne pacbl. OCHOBHble 6o/bluMe pacbl: eBponeonaHas (eBpasuiickas), Herpo-
aBcTpanouaHaa (3KBaTopuanbHasA), MOHrosonaHaa (asmMaTcko-amepuKaHcKas). YeprTbl
NPUCNOCOBNEHHOCTU NpeacTaBUTENIEN Ye/IOBEYECKMX pPac K YCNOBMAM  CyLLECTBOBAHMA.
EaonHCTBO Yenoseyecknx pac. Kputnka pacmsma.

AdemoHcTpauyum:

MopTtpeTbl: . Pegun, /1. Nactep, A. . OnapuH, C. Munnep, . FOpn, Y. JapsuH.

Tabnnupl U cxembl: «Bo3HMKHOBeHME COMHEYHOM cUcTeMbI», «PasBUTUE OPraHUYECKOro
mupa», «PactutenbHaa Knetka», «MMBOTHAA KneTka», «[lpoKapuoTUYECKasa KaeTKar,
«CoBpemMeHHan cucTema opraHu4Yeckoro mmpa», «CpaBHEHME aHAaTOMWYECKUX YepT CTPOEHUS
yesioBeKa M 4yenoBekoobpasHbix 06e3bAH», «OCHOBHbIE MecTa MNaNeoHTONOrMYECKUX HaxoA0kK
npeaKoB COBPEMEHHOro 4enoBeKa», «[peBHerwune noan», «pesHue ntoan», «lepsble
COoBpeMeHHble Ntoamn», «4enoseyeckne pacbi».

Ob6opynoBaHue: Mynsxu «lpoucxoxkgeHne yenoBeKa» (6tOCTbl  aBCTPaAZIONUTEKA,
NMUTEKAHTPOMNa, HeaHAepTaNbLa, KPOMaHbOHLA), CIENKU UK M306paXKEeHNA KaMeHHbIX Opyani
nepBoObLITHOrO YenoBeKa (KamHu-4yonnepobl, pybuna, ckpebaa), reoxpoHoormyeckas Tabanua,
Konnekuma « PopmMbl COXPAHHOCTM MCKOMAEMbIX KMBOTHbIX U PACTEHUNY.



NabopaTopHbie n NpakTuueckme paborbl:

MpakTuyeckan pabota N2 1. «M3yyeHMe NCKOMaemMbiX OCTAaTKOB PAaCTEHMN U KMBOTHbLIX B
KONNEKLMAX».

IKCKypCuA «IBOJIOUMA OPraHMYECKOro mmpa Ha 3emse» (B eCTeCTBEHHO-HAYYHbIA MK
KpaeBegyecknin mysen).

Tema 3. OpraHusmbl U OKpy:KatoLana cpega.

JKonorma Kak HayKa. 3agaum wu  pasgenbl dKonorunm. MeToabl  3KONOFMYECKUX
nccnefoBaHMM. IKONOTMYECKOE MUPOBO33PEHNE COBPEMEHHOIO YeTI0BEKA.

Cpeabl  0bWTAHMA  OpraHM3MOB:  BOAHAA,  HA3eMHO-BO34yLIHAA,  MOYBEHHaA,
BHYTPMOPraHM3MeHHas.

dkonornyeckne dakTopbl. KnaccuduKaums skosormdeckmux ¢akTopos: abuoTuyeckue,
6unoTnYeCcKne N aHTponoreHHble. [leMcTBME IKONOrMYECKNX PAaKTOPOB HAa OPraHU3MbI.

Abnotnyeckne  ¢daKtopbl: CBET, Temnepatypa, BhAaxHocTb. ®doTonepuogmsm.
MpucnocobneHna opraHM3MoB K AeUCTBUI0 abrnoTruyecknx Gpaktopos. Bruonornyeckne puTmsl.

Buotnueckme  daktopbl. Buabl  OMOTUYECKMX  B3aMMOAENCTBMA:  KOHKypeHuus,
XMLWHMYECTBO, CUMBKO3 1 ero ¢opmbl. MapasnTmam, Koonepauma, MyTyasiM3m, KOMMEHCAZIU3M
(kBapTUpaHCTBO, HaxnebHU4ecTBO). AMEHCANM3M, HEWUTpanusm. 3HayeHne OUoTUYECKUX
B3aMMOLENCTBMI ANA CYLLEeCTBOBAaHMA OPraHM3MOB B NPUPOAHbLIX coobLLecTBax.

JKONOrNYeCKMe XapaKTepuUCcTUKM nonynaumm. OCHOBHble MNOKasaTenun nonyaauuu:
YMCNEHHOCTb, MNJIOTHOCTb, POMAAEMOCTb, CMEPTHOCTb, MPUPOCT, Mmurpayma. [AuHamuka
YMCNEHHOCTM NONYNAUUN U €€ perynaums.

AemoHcTpauun:

MopTpetbi: A. T'ymbonbar, K. ®. Pynbe, 3. lekkenb.

Tabanybl 1 cxembl: KapTa «MpupoaHblie 30HbI 3eman», «Cpeabl 0BUTAHMA OPraHM3IMOBY,
«doTtonepmnogmam», «Monynaunm», «3aKOHOMEPHOCTM POCTa YWUC/AIEHHOCTM NONyAAuUK
nHoy30pUN-Tydenbkn», «MuLlesblie Lenu».

NabopartopHble U NpakTUYeckue paboTtbl:

NabopatopHaa paboTta Ne 3. «Mopdonornyeckme ocobeHHOCTU PaCTEHUA U3 Pa3HbIX
MecT 0buTaHus».

NNTabopaTtopHasa paboTa Ne 4. «BanaHue cBeTa Ha POCT M Pa3BUTUE YEPEHKOB KOeyCay.

MpaKTnyeckana paboTa Ne 2. «MoaCcYET NNOTHOCTM NONYAALUMIA Pa3HbIX BUAOB PAaCcTeHUNY.

Tema 4. CoobLuecTBa 1 3KO/IOrMYecKue cmcTtemol.

CoobuwectBo  opraHuamoB —  6uoueHos. CTpykTypbl  6uoueHO3a:  BWAOBaA,
NPOCTPaHCTBEHHaA, Tpodmyeckasa (Nuwiesan). Buabl-ooMmuHaHTbl. CBA3M B B1oLeHose.

JKonornyeckme cuctembl (akocuctembl). MoHATME 06 3sKocucteme U BuoreoueHose.
PyHKUMOHANbHbIE KOMMOHEHTbI 3KOCMUCTEMbI: MPOAYLEHTbl, KOHCYMEHTbl, PeayueHTbI.
KpyroBopoT BelecTB M MNOTOK 3HEepruM B 3KocucTeme. Tpoduuyeckne (NULLEBbIE) YPOBHMU
aKocuctembl. [Muwesble uenn Kn cetn. OCHOBHble MOKas3aTenM 3KOCUMCTEMbl: OBMomacca,
NpPoAyKUMA. DKONOrMYECKMe nuMpamuapl: NPOAYKUMMU, YUCNEHHOCTM, 6uomaccbl. CBOMCTBa
3KOCUCTEM: YCTOMYMBOCTb, CaMmoperynaums, passutme. Cykueccums.

MpupoaHble 3KOCUCTEMBI. DKOCUCTEMbI 03EPp W peK. IKOCUCTEMA XBOMHOTO WU
LUMPOKOIMCTBEHHOTO leca.



AHTpoONoOreHHble 3KocucTeMbl. Arpoakocuctembl. Ypboakocuctembl. Buonormyeckoe u
X03ANCTBEHHOE 3HAYeHMe arpoakocucTem n ypboakocmctem.

BuopasHoobpasme Kak dakTop ycToMUMBOCTU 3KocucTem. CoxpaHeHne HBrMonornyeckoro
pa3sHoobpa3unsa Ha 3emne.

YueHue B. UN. BepHaackoro o 6uocoepe. NpaHuULbI, COCTaB M CTPYKTYpa bruocdepbl. usoe
BewectBo M ero ¢yHKumu. OcobeHHocTM 6buocdepbl Kak rnobanbHOM 3KOCUCTEMBI.
OnHamunuyeckoe paBHoBecKe U 0bpaTHan cBA3b B buocoepe.

KpyroBopoTbl BewecTB U 6MOreoxMmmyeckme LUMKAbl 31eMeHTOB (yrnepopa, asoTa).
3oHanbHOCTb 6Mocdepbl. OCHOBHbIE BMOMBI CYLLN.

YenoseyectBo B Ouochepe 3emnn. AHTponoreHHble Wu3MeHeHuMa B 6uocdepe.
rnobanbHble skonormyeckne npobaemol.

CocywectsoBaHMe npupogbl M denoseyectBa. CoxpaHeHne 6MOpasHOOOpasMA Kak
OCHOBa ycTtonumsoctn 6uocdepbl. OcCHOBA paLMOHANBHOIO YMNpaBAeHUA MPUPOLHbBIMU
pecypcamu n ux ncnonbsoBaHue. JOCTUNKEHNS BUONOTMN N OXPaHa NPUPOAbI.

AemoHcTpauun:

MopTpetbi: A. XK. TeHcan, B. H. Cykaués, B. . BepHaackui.

Tabnunupl 1 cxembl: «lMuuesblie uenu», «bruoLeHo3: coctaB U CTPyKTypa», «lMpupoaHbie
coobuiectBa», «Lenn nutaHua», «IKonormyeckaa nupammpa», «buochepa wn yenosek»,
«JKoCUCTEMA LUMPOKOIMCTBEHHOTO /leca», «3JKocucTema XBOWMHOro Jseca», «buoueHos
BOoAOEMa», «ArpoueHos», «lpuMepHble aHTPOMOreHHbIe BO34ENCTBMA Ha NpUpoAay»,
«Ba)KHelWwmMe MCTOYHMKM 3arpA3HeHMA BO34yXa W TPYHTOBbIX BoA», «lloyBa — BaKHelLwas
coctasnfawwan bnocdepol», «PakTopbl Aerpagaumm noys», «MapHUKOBbIN apdekT», «PaKkTopbI
PaANOaKTUBHOIO 3arpA3HeHusA 6uocoepbi», «0buwan CTPYKTYpa buocdepbi»,
«PacnpoctpaHeHne Xu3HM B Ouochepe», «O30HOBbIA 3KpaH 6Ouocdhepbl», «KpyrosopoT
yrnepopaa B 6uochepe», «KpyroBopoT a3oTa B Npupoae».

ObopyaoBaHue: moJenb-annanKaums «TunnyHbIE buoueHo3bI», repbapui
«PactutenbHble  coobuwiectBa», Koanekumnm  «buoueHos», «Bpeautenu  BaKHEMLWMX
CE/IbCKOXO3AMCTBEHHbIX  Ky/AbTyp», repbapum W KOANEKUMU PACTEHUA U KUBOTHbIX,
npuMHagnexalme K pasHbiM 3KONOrMYECKMM Fpynnam ogHoro Buaa, KpacHas KHura Poccuiickoi
depepaumnm, n306parkeHns oxpaHAEMbIX BUL0B PAaCTEHUM U KUBOTHbIX.



NAAHUPYEMBIE PE3Y/IbTATbl OCBOEHWMA MPOrPAMMBI MO BUNOSIOTUN HA BA3OBOM
YPOBHE CPEAHEIO OBLLUEIO O6PA3SOBAHUA

CornacHo ®roC COO, ycraHaBnamBatoTca TpeboBaHMA K pe3ynbTaTaM OCBOEHMA
06y4yaoLWMMMCA NPOrPaMM cpeaHero obuero o6pasoBaHMA: IMYHOCTHLIM, METanpPeaAMETHbIM U
npegMeTHbIM.

JIMYHOCTHBbLIE PE3Y/IbTATbI

B CTpyKType AMYHOCTHbIX pPe3ynbTaTOB OCBOEHWA npeameta «buonorua» BblgeneHsbl
cneaylolmMe  COCTaB/AlOWME: OCO3HaHME OOy4YaloWMMUCA  POCCUMCKOM  TpaxKAaHCKOM
WMOEHTUYHOCTU — TFOTOBHOCTM K CaMOPA3BUTUIO, CAMOCTOATENIbHOCTU U CAMOONPEAENEHUIO,
HannuymMe MOTUBAUMM K 0ByyeHWto 6MONOrMM, UEeNeHaNpPaBAEHHOE Pa3BUTUE BHYTPEHHUX
ybexXaeHnn NMYHOCTU Ha OCHOBE K/HOYEBbIX LLEHHOCTEN U UCTOPUYECKUX TPAAUUMIA Pa3BUTUA
6MONOrMYEeCcKoro 3HaHWA, FOTOBHOCTb M CMOCOBGHOCTbL Obyvatowmxca PyKOBOACTBOBATbCA B
CBOEM  [eATeNbHOCTM  LEeHHOCTHO-CMbIC/IOBbIMM  YCTAaHOBKaMK,  MPUCYWMMU  cUCTEME
6uonornyeckoro 06pas3oBaHUA, HANNYME 3IKONOTMYECKOTO MPaBOCO3HAHMA, CMOCOBHOCTM
CTaBUTb LLE/IM U CTPOUTb XKU3HEHHbIE NNaHbI.

JIn4HOCTHbIE pe3ynbTaTbl OCBOEHMA npegmeTa «buonorva» pgocTuratoTca B eguHCTBE
y4yebHOM M BOCMUTATENbHOW AEATE/NIbHOCTU B COOTBETCTBMMU C TPAAULMOHHBIMU POCCUMCKMMU
COUMOKYNbTYPHbIMMU, UCTOPUYECKUMMU U [YXOBHO-HPABCTBEHHBIMUW LLEHHOCTAMM, NMPUHATBIMU B
obLLecTBe NpaBuMIaMM U HOPMaMW MOBEAEHUA U CMOCOOCTBYIOT MpOLLECcCaM CaMOMO3HAHMS,
CaMOBOCMNUTAHMA MU CAaMOPa3BUTUA, PAa3BUTUA BHYTPEHHEM NO3ULMU NNYHOCTU, NAaTPUOTU3MA,
YBA)KEHMA K 3aKOHY M MPaBOMNOPAAKY, Ye/0BEKY TPyAa W CTapllemy NOKOJIEHUIO, B3aUMHOTO
yBaXKeHMA, OeperKHOro  OTHOWEHMA K  KyAbTYPHOMY  Hacieamio UM TPaguumam
MHOTOHaLUMOHaNbHOTro Hapoaa Poccuitckoit Pepepaumnm, Nnpupoae 1 OKpyrKatowen cpeae.

JIN4HOCTHbIE pe3ynibTaTbl OCBOEHUA y4ebHOro npegmeta «bruonorma» A0MKHbI OTpaXKaTb
rOTOBHOCTb M CNOCOBHOCTb 0OYyYalOLMXCA PYKOBOACTBOBATLCA CHOPMMUPOBAHHON BHYTPEHHEM
nos3vumen NUYHOCTU, CUCTEMOWM LLEHHOCTHbIX OPMEHTALMN, MNO3UTMBHbLIX BHYTPEHHUX
ybexaeHu, COOTBETCTBYHOLWMX TPASULMOHHBIM  LEHHOCTAM  POCCUMMCKOro  obuwiecTsa,
pacliMpeHne XU3HEHHOro OMbiTa M OMbITa AEATE/IbHOCTM B MpPOLLECcCe peanm3aumm OCHOBHbIX
HanpaB/sieHW BOCNUTaTeIbHOM AEeATENbHOCTU, B TOM YMC/IE B YACTH:

1) rpaKAaHCKOro BOCMUTAHUA:

chOPMMPOBAHHOCTb  FPa*KAAHCKOM NO3MUMM  OOyYaloLWEerocd Kak aKTUBHOIO M
OTBETCTBEHHOIO Y/1€Ha POCCUICKOro 0bLLecTBa;

OCO3HaHME CBOMX KOHCTUTYUMOHHbIX MpaB M 06A3aHHOCTEN, yBaXKEHWEe 3aKOHA W
NpaBoOMNOPAAKA;

FTOTOBHOCTb K COBMECTHOW TBOPYECKOWN AEATENbHOCTU NPU CO34aHUUN Y4ebHbIX NPOEKTOB,
pelweHnn y4ebHbIX U NO3HaBaTE/IbHbIX 33434, BbIMOJIHEHUN BUONOTNYECKUX SKCNEPUMEHTOB;

CNocobHOCTb onpeaensATb COOBCTBEHHYK MO3MUMIO MO OTHOLWEHUID K ABAEHUAM
COBPEMEHHOWM }U3HU N OODBACHATL €é;



YyMeHMEe  y4uTblBaTb B  CBOMX  OENCTBMAX  HeobXoAMMOCTb  KOHCTPYKTMBHOIO
B3aMMOZENCTBUA NOAEN C PasHbIMU YOeXKAEHUAMM, KybTYPHbIMU LLEHHOCTAMM U COLMANbHbBIM
NOJIOXKEHUEM;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLLECCE COBMECTHOrO BbIMOJHEHUA Y4YebHbIX,
NMO3HaBaTeNbHbIX W WCCNeA0BATENbCKMX 3a4ay, YBAXKUTENbHOFO OTHOWEHWS K MHEHWUIo
ONMNOHEHTOB NPM 06CYXKAEHUN CMOPHbIX BONPOCOB BMONOrMYECKOTO COAEPKaHUA;

rOTOBHOCTb K 'YyMaHWUTAapPHOM 1N BONOHTEPCKOMN AeATeNIbHOCTY;

2) NaTPUOTUYECKOro BOCNUTAHUA:

chOPMUPOBAHHOCTb POCCUIACKOM FParkAaHCKON MAEHTUYHOCTKN, NATPUOTU3MA, YBaAXKEHUS
K CBOEMy Hapogy, 4yBCTBa OTBETCTBEHHOCTW nepen PoanHON, ropaocTu 3a CBOW Kpai, CBOIO
PoauHy, cBOM A3bIK U KyAbTypy, NPOLIIOE N HAcToALLEe MHOTOHALLMOHAIbHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOWEHWE K MNPUPOAHOMY Hacneamio W NamMATHMKAM Npupoabl,
OOCTUXKEeHMAM Poccum B HayKe, UCKYCCTBE, CNOpTe, TEXHONOMUAX, TPYAE;

CNOCOOHOCTb OUEHMBaATb BKAaA POCCUUCKMX YYEHbIX B CTAaHOB/JEHWE W pPasBUTUE
610N10rMKN, NOHMMAHKUA 3HaYeHMA BUONOrMKN B NO3HAHUM 3aKOHOB NPUPOAbI, B KMU3HM YesioBEKa
N coBpeMeHHOro obuecTsa;

naenHana ybeK4EHHOCTb, FOTOBHOCTb K C/IY»KEHWIo M 3awmTe OTeyecTBa, OTBETCTBEHHOCTb
3a ero cyabboy;

3) AYXOBHO-HPaBCTBEHHOrO BOCNUTAHUA:

OCO3HaHWe AYXOBHbIX LLeHHOCTEN POCCUMCKOro Hapoaa;

chOpPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, STUYECKOro NOBEeAEHMUS;

CNOCOBHOCTb OLEHMBATb CUTYaUMUIO U MPUHUMATb OCO3HAHHbIE PELUEHUA, OPUEHTUPYACH
Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;

OCO3HAHWE NIMYHOTO BKAaZa B NOCTPOEHME YyCTONYMBOrO byayLiero;

OTBETCTBEHHOE OTHOWEHWE K CBOMM poaMTenAm, CO34aHMI0 CeMbM HA OCHOBe
OCO3HAHHOTO MPUHATUA LEHHOCTEN CEMENHOM }KU3HM B COOTBETCTBUM C TPAAULMAMM HAPOAOB
Poccuu;

4) 3cTeTUYECKOro BOCNUTAHUA:

3CTETUYECKOE OTHOLLEHME K MWUPY, BKAKOYASA ICTETUKY ObiTa, HAYYHOrO U TEXHUYECKOTO
TBOPYECTBA, CNOPTA, TPYAa, 06LecTBEHHbIX OTHOLLEHWH;

NOHMMAHWE 3MOLLMOHAIbHOTO BO34ENCTBUA KMBOW NPUPOAbI U €€ LEHHOCTH;

FTOTOBHOCTb K CaMOBbIPAYKEHWUIO B pPasHbIX BWAAX MCKYCCTBA, CTPEMIEHME NpOoABAATb
KayecTBa TBOPYECKOM IMYHOCTU;

5) ¢pu3nueckoro BocnutaHus, GopMMUPOBAHUA KyNbTypbl 340P0BbA U SMOLUOHANBHOIO
6narononyums:

NOHMMaHWE U peanusauma 340poBOro M 6HesonacHoro obpasa KM3HU (3m0poBoe
nuTaHue, cobnaeHNE TMIIMEHNYECKUX NPaBUA U HOPM, COaNaHCUPOBAHHbINA PEeXMM 3aHATUIA U
oTAblXa, perynapHas ¢ou3myeckana akTUBHOCTb), HeperKHOro, OTBETCTBEHHOIO M KOMMNETEHTHOrO
OTHOLLEHMA K cobcTBEHHOMY GU3NYECKOMY U NCUXMYECKOMY 340P0BbIO;

NOHMMAHWE LEHHOCTU nNpaBuA WMHAMBMAYANbHOIO W KONNEKTUMBHOro 6e3onacHoro
NnoBeAEeHNA B CUTYALMAX, YIPOXKAOLWMX 340P0BbIO U XKU3HW Nt04El;

OCO3HaHWEe NOCNeACTBUMIA U HEeNpuUATUA BPeAHbIX MpUBbIYEK (ynoTpebneHwus ankorons,
HapKOTUKOB, KYpeHUs);



6) TpyA0BOro BOCNUTaHUA:

rOTOBHOCTb K TPYAY, OCO3HAHWE LLEeHHOCTM MacTepcTBa, TPyAoN06Me;

FTOTOBHOCTb K  QKTMBHOW  OEATENIbHOCTM  TEXHONOTMYECKOM U COLMAJIbHOM
HanpaB/lIEHHOCTU, CNOCOBHOCTb MHULMWMPOBATb, NAAHUPOBATb M CAMOCTOATE/IbHO BbINOAHATL
TaKylo AeATeNbHOCTb;

MHTEpecC K pas/inyHbiM chepam npodeccMoHasbHOM AeATeNbHOCTU, YMEeHUe CoBepLlaTb
OCO3HaHHbIN BblbOp ByayLwel npodeccnumn n peannsosbiBaTb COOCTBEHHbIE }KU3HEHHbIE NAAHbI;

rOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHMI0 U camoobpa3oBaHMIO Ha NPOTAXKEHUN BCEWU
KU3HU;

7) 3KONIOrMYEeCcKOro BOCNUTAHUA:

3KOI0rMYecKmn uenecoobpasHoe OTHOLEHME K MPUPOLE KaK MCTOYHUKY KU3HU Ha 3emJie,
OCHOBE €€ CyLL,eCTBOBAHUS;

NoBbILIEHNE YPOBHA 3KOJIOTMYECKOM KyNbTypbl: NpuobpeTeHne onbiTa NAaHMPOBAHUSA
MOCTYMKOB M OLLEHKM UX BO3MOMKHbIX NOCNEACTBUI ANA OKPYKatOLWEN cpeabl;

0CO3HaHMe rnobanbHOro XapakTepa 3K0I0rMYeCcKMX Npobaem 1 NyTen UX pelleHus;

CNOCOBHOCTb MCMNOb30BaTb NpUobpeTaemble NPU U3y4YeHUN BUONOTMN 3HAHWUA N YMEHUSA
npu peweHnn npobnem, cBA3aHHbIX C PaLMOHA/IbHbIM NPUPOAONOAb30BaHMeM (cobatogeHne
npaBun NoBeAeHWA B NPUMPOAE, HanNpaBAEHHbIX Ha COXpPaHEHWEe PABHOBECUS B 3KOCUCTEMAX,
OXpaHy BMAOB, 3KOocHucTem, bruocoepbl);

aKTUBHOE HenpuATUe AENCTBMN, MPUHOCALLMX BPEen OKpyKalowen npupoaHoi cpeae,
YMEHMEe NpOorHo3npoBaTb HeBMAronpuATHbIE 3KOOMMYECKUE NOCNeACTBMA NPeAnpPUHMMAEMbIX
OeCTBUIM U NpefoTBpaLLaTb UX;

Ha/iMyMe pPasBUTOrO 3KOJIOFMYECKOTro MbIWAEHNS, 3KONOTMYECKOW KyNbTypbl, OMbITA
OEATEeNbHOCTM  3KOJIOTMYECKOW  HaMpaB/fIeHHOCTW, YMEHMA pPyKOBOACTBOBATbCA WMMWU B
No3HaBaTeNbHOMW, KOMMYHUKATUBHON W COLMANbHON MpPAKTUKE, FOTOBHOCTM K Yy4yacTUiO B
NPaKTUYECKON AeATEeNbHOCTM 3KONOTMYECKOM HanpPaBAEHHOCTH;

8) LeHHOCTU Hay4YHOro NO3HAHUA:

chOPMMPOBAHHOCT MWPOBO33PEHUSA, COOTBETCTBYIOLWLErO COBPEMEHHOMY YPOBHIO
Pa3sBUTUA HayKM W OOLECTBEHHOW NPAKTUKW, OCHOBAHHONO Ha Auanore KyabTyp,
CNOCOBCTBYHOLWEro OCO3HAHMIO CBOETO MecTa B MOJIMKY/IbTYPHOM MUPE;

COBEPLIEHCTBOBAHME  A3bIKOBOM WM 4YMTATeNbCKOM  Ky/AbTypbl  Kak  cpeacTea
B3aMMOLENCTBMA MeXAY N0AbMMU U NO3HAHUA MUPA;

NOHMMaHWE cneundukn BUMONOTrMM KaK HayKW, OCO3HAHUA eé ponn B GOPMUPOBAHUM
PaUMOHANbHOIO  HAY4YHOro  MbIWAEHUA, CO34aHUM  LENOCTHOro npeacraBneHuss o6
OKpY*KaloWweM MUpe KaK 0 eANHCTBE NPUPOAbI, YeN0BEKA M 06LLEeCcTBa, B MO3HAHUMN NPUPOAHbIX
3aKOHOMEPHOCTEN M peLleHuM Npobiem coXxpaHeHUa NPUPOAHOro paBHOBECHUS;

y6eaAEHHOCTb B 3HAYMMOCTN BUONOrMK ANA COBPEMEHHOWN UUMBUAM3ALUKN: obecneyeHns
HOBOTO YPOBHA Pa3BUTUA MeAWMLMHbI, CO34aHMeE NEepPCneKTUBHbIX BMOTEXHONOMNIM, CNOCOBHbIX
peLaTtb pecypcHble Npobaembl pa3BUTMA YeNOoBeYeCcTBa, NOMCKa NyTel BbIXxoga M3 r1obanbHbIX
3Konornyeckmx npobnem n obecnevyeHma nepexoaa K yCToM4MBOMY Pa3BUTUIO, PaLMOHaNIbHOMY
MCNOb30BaHMIO NPUPOAHBIX PECYPCOB U GOPMUPOBAHNIO HOBbIX CTAHAAPTOB KU3HM;



3aMHTEPECOBAHHOCTb B NOJIy4EHUN BUONOTMYECKUX 3HAHWUW B LLeNAX NOBbILWEHUA 0bLuLei
KY/IbTYpbl, €CTECTBEHHO-HAay4YHOM [PaMOTHOCTM, KaK COCTaBHOMW 4acTu ¢YHKLMNOHANbHOM
rPamoTHOCTM 0byuatowmxca, opmmnpyemoin Npu nsyvyeHmm bmuonoruu;

NOHMMAHME CYLLHOCTM METOAOB MNO3HAHWA, MUCMOJIb3yEMbIX B €CTEeCTBEHHbIX HAYyKaXx,
CNOCOBHOCTM MCNONb30BaTb MONYyYaeMble 3HAHMA ANA aHanu3a U OObACHEHWA ABNEHUM
OKPY)KAOLWEro M1pa U MNPOUCXOAALWMX B HEM WM3MEHEHWUW, yMmeHue fenatb 060CHOBAHHbIe
3aK/IIOYEHNA HA OCHOBE Hay4HbIX ¢GAKTOB M MMEIOWMXCA AAHHbIX C LEeAblo MNOAyvyeHUs
[OCTOBEPHbIX BbIBOAOB;

CNOCOBHOCTb CAaMOCTOATE/NIbHO WMCMNO/b30BaTb OMONOrMYECKMe 3HaHMA AN pelleHus
npob6aem B peasibHbIX *KU3HEHHbIX CUTYaLUAX;

OCO3HAHWE LLeHHOCTM HAy4YHOW AeATe/IbHOCTU, TOTOBHOCTb OCYLLECTB/IATb MPOEKTHYIO M
nccnenoBaTeNbCKyo AeATENbHOCTb UHANBUAYANbHO U B TPYMNeE;

FOTOBHOCTb M CMOCOBHOCTb K HemnpepbiBHOMY 06pa3oBaHUIO M Camoobpa3oBaHuio, K
aKTUBHOMY TOJIYYEHWUIO HOBbIX 3HAHWIM MO OGMONOTMM B COOTBETCTBUM C KU3HEHHLIMU
noTpebHocTAMM.

METANPEOMETHbDIE PE3Y/IbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHUA y4ebHOro npeameta «buvonorva» BKAOYALOT:
3HaYMMble ana  GOPMMPOBAHMA MUPOBO33PEHUS OOYYaAKOLMXCA  MEKAUCUUNANHAPHbIE
(mexknpegmeTHble) Ob6LLEHAYYHbIE MOHATUA, OTPAXKAlOWME UENOCTHOCTb HAy4yHOM KapTUHbI
MMpPa U cneundurKky MeToLoB NO3HAHWUA, UCMOJIb3yeMbIX B €CTECTBEHHbIX HayKax (BelecTso,
3Heprua, ABfeHMe, NPOLECC, CUCTEeMA, HAay4YHbIM GaKT, NPUHLMN, TMNOTe3a, 3aKOHOMEpPHOCTb,
3aKOH, Teopwus, wuccnenoBaHWe, HabnwgeHue, U3MepeHWe, 3SKCNEPUMEHT WU OPYIKX),
YHUBEpCa/ibHble y4yebHble AencTBMA (Mo3HaBaTeNbHble, KOMMYHWKATUBHbIE, PErynAaTUBHbIE),
obecneuunBatowme ¢dopmupoBaHue  GYHKUMOHANbHOMW  FPAMOTHOCTM WU COUManbHOM
KoMneTeHUuMn obyyarowmxca, CnocobHOCTb  0Oyyalowmxca  WUCMO/Ib30BaTb  OCBOEHHbIE
MEXANCLMNIMHAPHbIE, MMPOBO33PEHYECKME 3HAHUA U YHUBEPCA/IbHbIE yYebHble AeNCTBUA B
NO3HaBaTe/IbHOM M COLMANbHOM MPAKTUKe.

MeTanpeameTHble pe3ynbTaTbl OCBOEHUA NMporpammbl cpefHero obuiero obpasosaHma
[OJ/IKHbI OTPaXKaTh:

OBnageHue yHuBepcaibHbIMU y4ebHbIMM NO3HABaTE/IbHbIMU AEUCTBUAMM:

1) 6a3oBble noruyeckue gencTema:

caMocCToATeNbHO GOPMY/NIMPOBATL M aKTyan3MpoBaTb npobiemy, paccmaTpmBaTtb eé
BCECTOPOHHE;

MCNoNb30BaTb MPW OCBOEHMU 3HAHUW MPUEMBI JIOTUHECKOTO MblWwaeHnAa (aHanu3a,
CMHTE3a, CpaBHEHWA, Knaccudukaumm, o0606LlLeHMA), pacKpbiBaTb CMbICA BMONOrMYECKUX
NOHATUM (BbIAENATb UX XapPaKTEPHbIE NPU3HAKK, YCTAHABAMBATL CBA3M C APYTMMU NOHATUAMM);

onpeaenAtb LeAn AeATeNbHOCTW, 33[3BaA MapameTpbl U KPUTEPUU WX AOCTUNKEHWUA,
COOTHOCUTb Pe3yNbTaTbl AEATENbHOCTM C MOCTAaBAEHHbIMU LENAMU;

ncnonb3oBaTb BUoNOrMyeckne MNOHATMA ANA O6BACHEHUA (GAKTOB WM ABJAEHWUN KUBOM

npupoapl;



CTPOUTb /IOTUYECKME PACCYKOEHUA (MHAYKTUBHblE, AeAYKTUBHble, NO aHaioruu),
BbIAABNATb 3aKOHOMEPHOCTM M NPOTMBOPEYMA B PACCMATPMBAEMbIX ABNEHMAX, POPMYAMPOBATL
BbIBOAbI U 3aKNHOYEHUS;

NPUMEHATb CXEMHO-MOZE/bHbIE CPeaCcTBA ANA NPenCTaBNeHMA CYLLECTBEHHbIX CBA3EM U
OTHOLWIEHUIM B M3y4aeMblXx BUONOIrMYECKMX OBBEKTAX, a TaKKe NPOTUBOPEYUI Pa3HOro poaa,
BbIAB/IEHHbIX B PA3/IMYHbIX MHPOPMALMNOHHbBIX UCTOYHMKAX;

pa3pabatbiBaTb NnaH peweHua npobnembl €  YY4ETOM aHANM3A  MMEOLLUXCA
MaTepurabHbIX U HEeMaTepUasibHbIX PeCypCoB;

BHOCUTb KOPPEKTMBbLI B AEATENbHOCTb, OLEHUBATb COOTBETCTBME pPE3y/NbTATOB LENAM,
OLLeHMBATb PUCKMN NOCNEACTBUA AEATENIbHOCTY;

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

pa3BMBaTb KPEATUBHOE MbILL/IEHNE NPU PELLEHUM KUSHEHHbIX NPObAeM.

2) 6a30Bble uccneposateNbCckue aencTeus:

BNAAETb HaBblKaMM y4ebHO-MCCNeA0BATENBCKON U NPOEKTHON AeATENbHOCTU, HAaBblKaMM
pa3peweHna npobnem, cnoCOBHOCTbIO M FTOTOBHOCTbIO K CAaMOCTOATE/IbHOMY MOWUCKY MeToA0B
pelleHna NPaKTUYEeCKMX 3a4a4, MPUMEHEHMUIO Pa3/IMYHbIX METOLOB NO3HAHWUS;

MCNONb30BaTb Pa3/IMyHble BUAblI AEATENbHOCTM MO MOJYYEHUIO HOBOFO 3HAHWA, €ro
MHTepnpeTaunun, npeobpasoBaHMO N MPUMEHEHMUIO B y4ebHbIX CUTYyaLMAX, B TOM 4ucCie Npu
CO34aHUM y4ebHbIX U COUMANbHbIX MPOEKTOB;

bopMKUpPOBaATb HaYUHbIN TUN MbIWNAEHUA, BAAAETb HAYYHOM TEPMUHONOTNEN, KNIOYEBBIMMU
NMOHATUAMMU U METOAAMMU;

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

BbIAABNATb MNPUYNHHO-CNEACTBEHHbIE CBA3M WM aKTyanM3MpoBaTb 334ayy, BblABMraTb
rmnoTesy eé peleHua, HaxoAWTb apPrymMeHTbl ANA [0Ka3aTeNbCTBa CBOMX YTBEPXKAEHWN,
3a/iaBaTb NAPaMETPbl U KPUTEPUN PELLEHUS;

aHa/M3MPOBATb MOJIYYEHHbIE B XOAE pPELWEeHUA 3aZayM  pe3ynbTaTbl, KPUTUYECKM
OLEHMBATb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTb U3SMEHEHME B HOBbIX YC/I0BUAX;

[aBaTb OLLEHKY HOBbIM CUTYaLMAM, OLLEeHMBaTb NPUOBPETEHHDBIN OMbIT;

OCYLLECTBAATb Lie/leHanpaB/ieHHbI MOUCK NepeHoca cpeacts M cnocoboB AencTeuna B
npodeccrnoHanbHyto cpeay;

YMEeTb MEePEeHOCUTb 3HAaHMA B MO3HABATE/IbHYID W MNpaKTMYeckylo obnactu
KU3HEAEATENIbHOCTY;

YMeTb MHTErpMpOBaTb 3HAHWA U3 Pa3HbIX NPeaMETHbIX obnacTen;

Bbl4BUraTb HOBble MAEMW, Mpegnaratb OPUrMHaNAbHble MOAXOAbl M PELIEHUA, CTaBUTb
npobsembl U 334341, AOMNYCKAOLWME aNbTEPHATUBHbIE PELIEHUS.

3) pabota c vHpopmauuei:

OPWEHTMPOBATLCA B PA3/IMYHbIX UCTOYHUKAX MHPOpMauum (Tekcte yvyebHoro nocobus,
Hay4YHO-NONYNAPHOM NuTepaType, BUONOrMYECKUX CNOBApPAX U CNPABOYHMKAX, KOMMNbIOTEPHbIX
6asax [AaHHbIX, B WHTepHeTe), aHanu3npoBaTb WMHPOPMALMIO Pa3/IUYHbIX BUAOB U Hopm
npeacTaBAeHnA, KPUTUYECKM OLLEeHMBATDL €€ AOCTOBEPHOCTb M HEMPOTUBOPEYMBOCTD;



dbopmMmynnpoBaTb 3anpocbl U MPUMEHATb Pa3nnYHble MeToabl Mpu Moucke u oTtbope
6uonornyeckon nHbopmauunm, Heob6xoANMOM ANs BbINOJAHEHMA y4ebHbIX 3a4ay;

npuobpeTaTb OMbIT UCNOAb30BaHUA MHPOPMALMOHHO-KOMMYHUKATUBHbBIX TEXHONOTUN,
COBEpPLUEHCTBOBATb KY/bTYpy aKTUBHOIO MCMOJ/1b30BaHMA Pa3/IMYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATENIbHO BbIBMPaATb ONTUMANbHYO ¢GOpMy npeacTaBaeHUA 6HGUonornyeckom
MHPOpPMaLmm (cxembl, rpaduKn, Anarpammel, TabanLbl, PUCYHKN U Apyroe);

MCNONb30BaTb HAYYHbIM A3bIK B KayecTBe cpeactsa npu pabote ¢ 6Guonormyeckomn
MHPOPMaLMen: NPUMEHATb XMMUYECKME, PU3NYECKME M MATEMATUYECKME 3HAKU U CMMBObI,
dopmynbl, abbpesnaTypy, HOMEHKNATYpPY, WCNONb30BaTb M Npeobpa3oBbiBaTb 3HAKOBO-
CUMBOJINYECKME CPEeACTBA HAarNALHOCTY;

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

OBnageHue yHuBepcaibHbIMU KOMMYHUKATUBHbIMU AEUCTBUAMM:

1) obweHune:

OCYLLECTBAATb KOMMYHMKALUKN BO BCeX chepax *KM3HM, aKTUBHO y4acTBOBATb B AManore
AN OMCKYCCUMM NO cywwecTBy obcykgaemon Tembl (ymeHue 3a4aBaTb BOMPOCHI, BbICKA3bIBATb
CYXXAEHMA OTHOCUTENbHO BbINONHEHUS Npeasaraemor 3a4auu, Y4uTbiBaTb WHTEpecbl W
COrNacoBaHHOCTb NO3ULNIN APYIUX YHACTHUKOB AMAN0ra Uam ANCKyCCun);

pacno3HaBaTb HeBepbanbHble cpeacTBa OOLWLEHWA, MOHMMATb 3HAYEHWE COLMA/bHbIX
3HAKOB, NPEANOCHIIOK BO3HUKHOBEHWUA KOHPAUKTHBIX CUTYAUUI, YMETb CMATYATb KOHGIMKTbI U
BECTU NEepPeroBopbl;

BNAAETb PA3/IMYHbIMK cnocobamu obLeHns U B3aMMOLEeNCTBUA, NOHUMaTb HAMepPeHUA
OPYrvX Noaen, NpoABAATb YBaXKMUTENbHOE OTHOLIEHME K cobeceiHUKY U B KOPPEKTHOM dopme
bopmynMpoBaTb CBOM BO3PaAXKEHMSA;

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

2) coBMecTHaA AeATeNbHOCTb:

MOHMMATb M UCMO/Ib30BaTb NPEUMYLLECTBA KOMAHAHON U MHAMBUAYaNbHOM paboTbl Npu
peweHnn buonornyeckon npobnembl, 060CHOBbIBaTb HEOOXOANMMOCTb NPUMEHEHUA FPYNMNOBbIX
dbopM B3aMMOZENCTBMA NPU pelleHnn y4yebHoM 3a1a4uu;

BbIOBUpaTb TeMaTUKy M MeToAbl COBMECTHbIX AEMCTBUN C Y4ETOM OOLLMX MHTEPECOB U
BO3MOHOCTEM KaXKA0ro YNeHa KONNEKTUBA;

NPUHUMATb LEeNM COBMECTHOW [eATEe/IbHOCTM, OPraHM30BbIBaTb WM KOOPAUHMPOBATb
OeNCcTBUA MO e€ OOCTUMEHUIO: COCTaBAATb NJaH AENCTBMI, pacnpeaenatb Posn C y4ETom
MHEHWIN y4aCTHMKOB, 06CyXKaaTb pe3yibTaTbl COBMECTHOM paboTbl;

OLEHMBATb Ka4YeCTBO CBOErO BKNAAA M KaXKAOro y4aCTHMKA KOMaHAbl B 06N pe3ynbTaT
Mo pa3paboTaHHbIM KpUTEPUAM;

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

OCYLLECTBAATb MO3UTMBHOE CTpAaTerMyeckoe MOBeAEHME B PA3/IUYHbLIX CUTYAUUAX,
NpPoABAATb TBOPYECTBO N BOOOpaXKeHune, 6bITb MHULMATUBHBIM.

OBnaaeHue yHUBepCcaZibHbIMU PeryiaTUBHbIMU A,eACTBUAMM:

1) camoopraHusauums:



ncnonb3oBaTb OMONOrMYECKME 3HAHWA ANA BbIABNEHUA Npobnem U UX pelleHusa B
YKU3HEHHbIX U Y4EOHbIX CUTyaLUAX;

BblIOMpPaTb Ha OCHOBE BMOIOrMYECKMX 3HAHWUI LieNIeBble U CMbIC/IOBbIE YCTAaHOBKWU B CBOMX
AeNCTBUAX M MOCTYMNKax Mo OTHOLIEHMIO K }KUBOW NpUpPoAE, CBOEMY 340POBbI0 U 340pPOBbLIO
OKPYXKatoLmX;

CaMOCTOATE/IbHO OCYLLECTBAATb MO3HABATE/IbHYK AEATENbHOCTb, BbIABAATL Npobiembl,
cTaBuTb M GopmynmpoBaTb cOBOCTBEHHble 33Jaun B 06pa3oBaTe/NIbHOW AEATEeNbHOCTU U
YKU3HEHHbIX CUTYaLUAX;

CaMOCTOATE/IbHO COCTaBAATb NNAH peleHnsa Npobaembl ¢ YYETOM MMEIOLLMXCSH PECYPCOB,
COBCTBEHHbIX BO3MOXHOCTEN U NpeanoYTEHN;

[AaBaTb OLLEHKY HOBbIM CUTYaLMAM;

pacWmMpATb PaMKM y4ebHOro npegmMmeTa Ha OCHOBE JINYHbIX NPeaNoYTEHUN;

[eNnaTb 0CO3HaHHbIV BbIOGOP, apryMeHTUPOBaTb ero, 6paTb OTBETCTBEHHOCTb 33 PELUEHUE;

OLLeHNBATb NPUOBPETEHHDIN ONbIT;

cnocobcTBoBaTb GOPMMPOBAHUIO U NPOABAEHUIO LUIMPOKOWN 3pYyAMLMK B Pa3HbIX 0bnactax
3HAHWM, NOCTOAHHO NOBbILWATb CBOM 06Pa30BaTE/IbHbIN U KY/NbTYPHbIA YPOBEHD.

2) CAaMOKOHTpO/b:

[aBaTb OLUEHKY HOBbIM CUTYyaUMAM, BHOCUTb KOPPEKTMBbLI B AEATENbHOCTb, OLEHMBATb
COOTBETCTBME PE3y/IbTaTOB LEeNAM;

BNAafETb HaBblKAMM MO3HABATE/NIbHOW pedieKCUM KaK OCO3HAHWA COBepLUaeMblX
AENCTBUIA U MbICIUTENbBHBIX NPOLLECCOB, UX PE3yNbTaTOB M OCHOBAHWIN, MCMO/b30BATb NMPUEMDI
pednekcun ana oueHKN CMTyaLmu, BbIDOpPa BEPHOTO peLleHus;

YMETb OL€HNBATb PUCKU M CBOEBPEMEHHO NPUHUMATb PELLUEHUSA MO UX CHUNKEHMUIO;

NPUHUMATb MOTMBbI U aPrYMEHTbI APYIMX NPU aHaIN3e pPe3yNbTaToB AeATe/IbHOCTH;

3) npuHaTtmne ceba n gpyrux:

NPUHUMaTbL cebs, MOHMManA CBOM HeA0CTaTKU U AOCTOMHCTBA;

NPUHUMATb MOTMBbI U aPFYMEHTbI APYTrMX NPU aHaNN3e pe3ynbTaToB AeATENbHOCTH;

NpPW3HaBaTb CBOE MPaBO M NPABO APYINX HA OLWNOKK;

pa3BMBaTb CNOCOOHOCTb NOHMMATb MUP C NO3ULMKN APYTrOro YeNOBeEKa.

NPEAMETHbDIE PE3Y/IbTATbI

MNpeameTHble pe3yabTaTbl ocBoeHMs nporpammbl COO no 6uonornn Ha 6asoBOM YpPOBHe
BK/IIOYAIOT crneumduyeckme ana yyebHoro npeameta «bruonorua» HayyHble 3HaHUA, YMEHUA U
cnocobbl AeNCTBUI NO OCBOEHMUID, WHTEpMNpeTaumMm W npeobpasoBaHUO 3HaAHWKI, BUAbI
[eATeNbHOCTU NO NONYYEHUIO HOBOFO 3HAHWA U MPUMEHEHUIO 3HAHUI B Pa3/INYHBIX y4ebHbIX
CUTYaUMAX, @ TAKXKe B PeasibHbIX }KM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C 6uonormei. B nporpamme
npeAMeTHble pe3ynbTaTbl NPeAcTaBAeHbl N0 rogam obyyeHus.

MpeameTHble pe3ynbTaTbl OCBOeHUA yyebHoro npeameta «buonorua» e 10 Kaacce
OOMKHbI OTPAXKaTb:

chOPMUPOBAHHOCTb 3HAaHMN O MecTe M poan BuonorMm B CUCTEME HAYYHOro 3HAHMA
€CTeCTBEHHbIX HayK, B pOPMMPOBAHNN COBPEMEHHOM eCTeCTBEHHO-HAY4YHON KapTUHbl MUPA U



Hay4YHOro MMPOBO33PEHUSA, O BKNALE POCCUIMCKUX N 3apyberkHbIX Y4EHbIX-6Monoros B passuTune
6uonornn, PyHKLMOHANbHOM rPAMOTHOCTM YeI0BEKA A/1A PEeLUEHUSA KU3HEHHbIX 3343Y;

YMeHMe PacKpbiBaTb coAep’KaHne BUONOrMYecKnx TEPMUHOB N MOHATUMN: XKU3Hb, KNETKa,
opraHmMsam, MeTabonnam (obmeH BewecTB W  MNpPeBpaLLEHME  3SHepruu), romeocras
(camoperynauuna), ypoBHEBaA OpPraHM3aUMA  KMBbIX CUCTEM, CamMOBOCMNpou3BeaeHUe
(penpoayKums), HacneaACTBEHHOCTb, U3MEHYMBOCTb, POCT U Pa3BUTUE;

yMeHue u3naratb buonoruyeckme teopum (KNeToyHada, XPOMOCOMHAas, MyTauMOHHas,
LUEeHTpanbHasa [0rma MoJSeKynapHoh 6uonoruum), 3akonol (I. MeHgensa, T. MopraHa, H. W.
BaBunosa) 1 yueHua (0 LeHTpax MHOroobpasunsa 1 NPOUCXOXKAEHMA KY/NbTYPHbIX pacTeHuit H. U.
BaBunoBsa), onpeaensatb rpaHnLbl X MPUMEHUMOCTU K }KUBbIM CUCTEMAM;

yMeHue BlafeTb METOAAaMM HaydHOro No3HaHuA B buonornn: HabaogeHne n onucaHme
MBbIX CUCTEM, MPOLECCOB W ABNEHWIM, OpraHM3aumsa W npoBedeHWe OMONOTrMYECKoro
3KCNEePUMEHTA, BbIABUMKEHME TUMNOTE3bI, BbIABAEHME 3aBUCMMOCTUM MENXKAY WCCAenyeMbIMU
BEIMYMHAMMU, OOBACHEHME MOJIYYEHHbIX PEe3yNbTaTOB, MCMO/Ib30BAHHbIX Hay4YHbIX MOHATUNA,
TEOpPUI U 3aKOHOB, YMEHMeE AenaTb BbIBOAbl HA OCHOBAaHWM NOJIYYEHHbIX Pe3yabTaToB;

YMeHMe BblAeNATb CyLLeCTBEHHble MPU3HAKU BUPYCOB, KNETOK MPOKAPUOT M 3YKapwWOT,
OZHOKNETOYHbIX U MHOFOKNETOYHbIX OPraHM3MoOB, 0COBEHHOCTM NpoLeccoB: 0bmeHa BeL,EecTs U
npeBpaLLeHMA 3HEPruM B KneTke, GOTOCUHTE3a, MIACTUYECKOTO U 3HEPreTMYeckoro obmeHa,
XeMOCUHTe3a, MUTO3a, Mero3a, ONI0A0TBOPEHUA, Pa3MHOXKEHUA, UHANBMAYANbHOTO Pa3BUTUA
opraHu3ama (oHToreHes);

YMEHUE NPUMEHATb NONYYEHHbIE 3HAHUA ANA 0O6BbACHEHMA BMONOINMYECKMX NPOLECCOB U
ABNIEHWUI, ANA NPUHATMA NPAKTUYECKMX pPELIEHMA B MNOBCEAHEBHOM M3HW C LE/bIO
obecneyeHna 6€30NacCHOCTU CBOEro 340P0BbA U 340POBbS OKPYKAOLWMX Ntogen, cobatogeHua
HOPM rPaMOTHOro NOBEAEHMA B OKPYXKAtOLLEN NPUPOAHON cpeae, NOHMMaHMe HeobxoanumocTum
MCNONb30BaHMA AOCTUKEHUIA COBPEMEHHON BMONOrMN U BUOTEXHONOMUIA ANA PALMOHANBHOIO
NpPUPOAON0/b30BaHMUSA;

YMEHME pelwaTb 3/1eMeHTapHble TeHeTUYeCcKMe 3agavyM Ha MOHO- M aurnbpuaHoe
CKpelwmBaHue, CLeNIEHHOEe Hacea0BaHUE, COCTaBAATb CXEMbl MOHOTMBPUAHOrO CKpeLMBaHNA
ANA NpeacKkasaHMAa Hacea0BaHUA NPU3HAKOB Y OPraHU3MOB;

yMeHMe BbINONHATb NabopaTopHblie M NpakTuyeckme paboTbl, cobnoaaTe NpaBuaa npu
paboTe c yuebHbIM 1 NabopaTopHbIM 060pPYAOBaHNEM;

YMeHMEe KPUTUYECKM OLLeHMBATb U WMHTEpnpeTMpoBaTb MHPOPMaLMIO BUONOrMYecKoro
CoAeprKaHWA, BKAKOYAIOWY MNCeBAOHAYYHble 3HAHWA M3 Pas3IMYHbIX MCTOYHUKOB (CcpeacTsa
MaccoBON MHPOPMALMKM, HAYYHO-NOMNYASPHbIE MaTepuanbl), STUYECKME aCNeKTbl COBPEMEHHbIX
uccnenoBaHuii B 6uonornu, meayumHe, 6UOTEXHONOTUY;

YMeHUE co34aBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHble cOo0bOLWEeHMA, o0606uwasn
buonornyeckyto UHPoOpMaLMIO U3 HECKONbKUX WUCTOYHWKOB, T[PaMOTHO MCMO/b30BaTb
NOHATUIMHbBIM annapaTt buonoruu.

MpeameTHble pe3ynbTaTbl OCBOEHMA y4yebHoro npeameta «buonorma» e 11 Knacce
OONXKHbI OTPAXKaTb:

chOPMUPOBAHHOCTb 3HAHMN O MecTe M Posn BMONOrMK B CUCTEME HAYYHOrO 3HAHMA
€CTeCTBEHHbIX HayK, B pOPMMPOBAHNN COBPEMEHHOM eCTeCTBEHHO-HAY4YHON KapTWHbI MUPA U



Hay4YHOrO MMPOBO33PEHUA, O BKIALE POCCUIACKUX U 3apyDerkHbIX Y4EHbIX-OMON0roB B passuTmne
6ronornn, PyHKLMOHANIbHOM rPAMOTHOCTM YeI0BEKA AN1A PeLleHNs KMU3HEHHbIX 3a43aY;

YMEHME PaACKPbIBaTb CoAepaHMe OUMONOrMYECKMX TEePMMHOB WU MOHATUMA: BUA,
nonynaums, reHopoHZ,  3BOAKOUMA,  ABMXKYLWIME  CWUbI (dbakTopbl)  3BonOLMM,
NPMUCNocobAeHHOCTb OpraHM3MoB, BMAO0OpPa3oBaHMe, 3KOAOTUYECKME PAKTOPbI, SKOCUCTEMA,
NPOAYLEHTbl, KOHCYMEHTbl, PeayLeHTbl, Lenu MUTaHuA, 3SKONOTMYecKaa nupammaa,
6uoreoueHos, buocodepa;

yMeHWe u3naratb Ouonornyeckne Teopuu (3BONOUMOHHAA Teopua Y. [apBuHa,
CUHTETMYECKAs Teopus 3BOJIOLLMK), 3aKOHbI M 3aKOHOMEPHOCTM (3apoapiweBoro cxoacTea K. M.
bapa, YyepenoBaHMA rNaBHbIX HanpasaeHMn u nyten ssonoumm A. H. CeBepuoBa, y4yeHuAa O
6uocoepe B. . BepHaackoro), onpenenstb rpaHnubl UX MPUMEHUMOCTU K }KUBbIM CUCTEMAM;

YMeHWe BMafeTb MeTo4aMM HayYHOro No3HaHMA B buonoruu: HabaoaeHve n onucaHue
MUBbIX CUCTEM, MPOLECCOB M ABNEHUW, OPraHM3auMa W MpoBeAeHME OBMONOTrNMYECKOro
3KCNEPUMEHTA, BbIABUKEHWE TUMNOTE3bI, BbIABNEHWE 33aBUCMMOCTU MEXAY MWCCAeLyeMbIMU
BE/IMYMHAMMU, OOBACHEHWE MONYYEHHbIX PE3y/NbTaTOB, MCMNO/Ab30BAHHbLIX HAYYHbIX MNOHATUM,
TEOPWUI U 3aKOHOB, YMEHWNE AeNaTb BblBOAbI HA OCHOBAHWM NOJIYyYEHHbIX Pe3y/1bTaToB;

YMeHMe BblAeNATb CyLLEeCTBEHHbIE MPU3HAKKU CTPOEHMA BUONOrMYeckux 06 EKTOB: BUAOB,
nonynauni, npoAyLEeHTOB, KOHCYMEHTOB, peayLeHToB, OMOreoueHO30B W 3IKOCUCTEM,
0COBEHHOCTM  MPOLLECCOB:  HAcNeaCTBEHHOM  M3MEHYMBOCTM, €CTEeCTBEHHOro  0Tbopa,
BMA006pa3oBaHNA, NPUCNOCOBEHHOCTM OPraHU3MOB, AENCTBUA IKONOTMYECKMX HAKTOPOB Ha
OpraHM3mbl, NEPEHOCA BELLECTB U NOTOKA SHEPTUM B IKOCUCTEMAX, AHTPOMOTEHHbIX U3MEHEHWUN
B 3KOCMCTEMAX CBOEM MECTHOCTWU, KPYroBOpPOTa BELLECTB U OMOreOXMMUYECKUX LMKIOB B
buocoepe;

yMeHMe NPUMEHATb NOJlyYeHHble 3HaHUA AN 06bACHEHNA BUONOrMYEeCKMX NPOLECCOB U
ABNEHUN, ANA MNPUHATUA NPAKTUYECKMX PEeleHUHn B MOBCEAHEBHOM KU3HU C  LENbto
obecneyeHna 6€30NacCHOCTU CBOEro 340P0BbS U 340POBbS OKPYKAOLWMX Ntogen, cobatogeHua
HOPM rPamMOTHOrO NOBEAEHUA B OKPYKatOLLEN NPUPOAHON cpesie, MOHMMAHNE HEOH6XO04MMOCTH
NCNONb30BaHMUA AOCTUXKEHNN COBpPEMEHHOM 6uonornn ana paLMOHaNbHOTO
NpPUPOAON0/b30BaAHMS;

YMEHWe pellaTb 31eMeHTapHble BUonornyeckne 3agaun, COCTaBNATb CXEMbl MepeHoca
BELLECTB M SHEPrMM B IKOCUCTEMAX (Lenu NUTaHuA);

YMeHMe BbINONHATb 1abopaTopHbIe M NpaKTUYeckne paboTbl, cobaoaaTb NpaBuIa Npu
paboTe c yuebHbIM 1 NabopaTopHbIM 060pPYAOBaHNEM;

YMEHWE KPUTMYECKM OLLEHMBATb M WMHTEPNPETUPOBATb MHbOpMaLMo BMOoNOrMyYeckoro
COAEPKAHUA, BKAIOYAIOWYK NCEBAOHAYYHbIE 3HAHMA M3 PaA3/IMYHBIX MCTOYHWMKOB (CpeacTBa
MaccoBon MHPOpMaLUKM, HaAy4HO-NONYNAPHbIE MaTepuanbl), paccmaTpuBaTb rnobanbHble
3Konornyeckne npobsembl COBpeMEHHOCTN, GOPMMUPOBATb MO OTHOLLIEHUIO K HUM COBCTBEHHYIO
no3uuuio;

yMeHWe co34aBaTb COOCTBEHHblE MWUCbMEHHble W YCTHble coobuieHnsa, obobuwian
6uonornyeckyto MHPOPMaUMIO U3  HECKONbKMX WUCTOYHWKOB, FPaMOTHO MCNO/b30BaTb
NOHATUIMHbIM annapaTt 6Guonoruu.



TEMATUYECKOE NNTIAHUPOBAHUE

10 KNACC
KonunuyectBo yacos
HaumeHoBaHue
No MpakTnye dNneKTpoHHble (undposbie)
pa3aenos n Ttem KoHTposbH
n/n Bcero CKue obpasoBaTtenbHbie pecypcbi
nporpammbl ble paboTbi
paboTbl
Bubnnoteka LIOK
1 bruonormna Kak Hayka 2 0.5
https://m.edsoo.ru/7f41c292
5 KuBble cuctembl u 1 Bubnnoteka LIOK
NX opraHusauma https://m.edsoo.ru/7f41c292
3 XrMunyeckuii coctas 8 1 Bubnnoteka LIOK
N CTPOEHME KNETKN https://m.edsoo.ru/7f41c292
4 KnsHepeATenbHOCTb 6 Bubnmoteka LOK
KNEeTKN https://m.edsoo.ru/7f41c292
PasmHoeHune u
c UHAUBMAYaNbHOE c 1 Bubnnoteka LOK
pa3BuUTUE https://m.edsoo.ru/7f41c292
OpraHu3mos
HacnencrtBeHHOCTb U
Bubnnoteka LOK
6 M3MEHUYMBOCTb 8 1.5
https://m.edsoo.ru/7f41c292
OpraHu3mos
Cenekuyma
7 OpraHM3mos. 3 Bubnunoteka LLOK
OcHoBbI https://m.edsoo.ru/7f41c292
6MOTEXHONOMUM
g b 5 Bubnnoteka LIOK
e3epBHOe Bpems
P P https://m.edsoo.ru/7f41c292
OBLUEE KOJTMYECTBO
35 0 4

YACOB MO NPOrPAMME



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

11 KNACC

HaumeHoBaHue @ Konunuecrso yacos
Neo pasaenos u dNeKTpoHHble (undposbie)
KoHTponbHble = [pakTuuyecKkue
n/n Tem Bcero obpasoBaTtenbHble pecypcbl
pabotbi pabotbi
nporpammol
1 OBO/IIOUMOHHAA 9 1 Bubnunoteka LLOK
bunonorua https://m.edsoo.ru/7f41cc74
Bo3HMKHOBEHUE
5 W passuTme 9 05 Bubnnoteka LLOK
YKU3HM Ha ' https://m.edsoo.ru/7f41cc74
3emne
OpraHmsmbl n
Bubnnoteka LIOK
3 OKpYyrKatoLLan 5 1
https://m.edsoo.ru/7f41cc74
cpepa
Coobuectsa n
Bubnnoteka LIOK
4 3KoN0rnyeckme 9
https://m.edsoo.ru/7f41cc74
cUCTEMBI
s PesepBHoe n Bubnunoteka LLOK
Bpemsa https://m.edsoo.ru/7f41cc74
OBLUEE KOJTMYECTBO
YACOB NO 33 0 2.5
MPOrPAMME



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