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MOACHUTE/IbHAA 3ANUCKA

Mpwu pa3paboTKe NporpaMmbl Mo 6MOOrMN TEOPETUYECKYIO OCHOBY /1A ONpeeeHMsa NoAXoA0B K
dopMmnpoBaHUIO coaepskaHusa yyebHoro npeameTa «bnMonorua» cocTaBuaNn: KOHUENTYa lbHble
nonoxeHmna ®rocC COO o B3aMM0o0bYCNOBNEHHOCTU LIENEN, COAEPKAHUSA, PE3Y/IbTaTOB 0bYyUYEeHUNs U
TpeboBaHUI K YPOBHIO MOAFOTOBKM BbINMYCKHUKOB, MNONOXKEHMA 06 06LWMX Lenax n NnpuHumMnax,
XapaKTePU3YHOLLMX COBPEMEHHOE COCTOsIHME CUCTEMbI cpeaHero oblero obpasosaHma B Poccminckoi
depepaumn, a TakKe NoNoKeHUA o cneundmke 6MoNorMm, eé sHauYeHUN B MO3HAHMM KUBOW NPUPOAbI U
obecneyeHnn cyLLeCTBOBAHUSA YesoBeveckoro obuiectsa. CornacHo Ha3BaHHbIM MOJIOKEHMAM,
onpegeneHbl OCHOBHble GYHKLMM NPOrpammbl Mo 6UONOTMU U € CTPYKTYpa.

Mporpamma no 6uonornmn Aaét npeacrasaeHne o Lensx, ob obuiei ctpaternm obyyeHus, BOCNUTaHNUA U
pa3BMTMA obyyatoLmxcs cpeactsamm yuebHoro npeameta «brnonoruar», onpegenset obssatesbHoe
npegMeTHoOe coaeprKaHune, ero CTPYKTYpY, pacnpeseneHune no pasaesiam 1 TeMam, PeKOMeHayeMyto
nocsieloBaTeNIbHOCTb U3YyYeHUst y4uebHOro maTepmana c Y4ETOM MeXKNPEeAMETHbIX U BHYTPUNPEAMETHbIX
CBA3el, I0rMKK 06pasoBaTe/IbHOro NpoLecca, BO3PacTHbIX 0CObeHHOoCTen obyyatoLwmxcs.

B nporpamme no 61M0/10rnMm TaKkKe yunTbiBatoTCA TPeboBaHMA K NAaHUPYEMbIM JIMYHOCTHBIM,
MeTanpeaMeTHbIM U NpeaMeTHbIM pesy/ibTaTaM 06y4eHns B GOpMUPOBaHUMN OCHOBHbIX BUA0B y4ebHo-
nosHaBaTeNbHOW AeATeNIbHOCTU/YUeBHbIX AeNCTBUIN 0BYyYatoLLMXCA MO OCBOEHUIO COAEPKaHMA
bronormyeckoro obpasoBaHus.

B nporpamme no 6mnonorumn (10—11 Knaccol, 6a30BbIi ypoBeHb) peann3oBaH NPUHLMMN NPEeeMCTBEHHOCTU
B U3ydeHun 6uonorun, bnarogapa yemy B Heill NPoCMaTPUBAETCA HaNpPaBAEHHOCTb Ha Pa3BUTUE 3HAHUNA,
CBA3aHHbIX C GOPMUPOBAHMEM ECTECTBEHHO-Hay4YHOrO MUPOBO33PEHMA, LLIEHHOCTHbIX OpUeHTaL M
JINYHOCTU, SKONOTMUYECKOro MbILLNEHMA, NPeACTaBAEeHN O 340P0BOM 06pase KN3HU U BeperkHbIM
OTHOLLIEHMEM K OKpY»KatoLlein npupoaHoi cpeae. Moatomy Hapaay ¢ u3ydeHnem obuebronornieckmnx
TEOPUIA, a TaK¥Ke 3HAHWNIN O CTPOEHUM XMBbIX CUCTEM PA3HOTO PaHra U CYLLHOCTN OCHOBHbIX
NPOTEKaloLWMX B HUX NPOLLECCOB B Nporpamme no 6Monornmn yaeneHo BHUMaHMe UCNoAb30BaHUIO
MOJIYYEHHbIX 3HAHMIA B MOBCEAHEBHOM KU3HU ANA PeLleHUs NPUKAaAHbIX 3a4a4, B TOM YMce:
NpodUNaKTUKM HacneaCcTBEHHbIX 3a60/1eBaHN YeNoBeKa, MeUKO-TEHETUYECKOTO KOHCY/IbTUPOBaHUS,
060CHOBaHMA 3KONOTUYECKN LienecoobpasHoro NoseaeHMNA B OKPY»Katolen NpupoaHoit cpeae, aHanmsa
BIMAHUA XO3ANCTBEHHOM AeATeNbHOCTU YenoBeKa Ha COCTOAHNE NPUPOAHbLIX U UCKYCCTBEHHbIX
3KocuCTEeM. YcuneHne BHUMaHUA K NPUKNAAHOM HanpaBieHHOCTU yuebHoro npeameTa «bruonorusa»
NPOANKTOBaHO HEOBX0AMMOCTbIO 0becrneyeHuns YyCA0BUIN ANA pelleHna OAHOM U3 aKTyaibHbIX 3a4a4
LWKONbHOTo 6uosiornyeckoro obpasoBaHmsa, KoTopas npeanosiaraet popmmpoBaHMe y obydaroLmxca
CNoCcOBbHOCTM a4anTUPOBATLCA K USMEHEHUAM ANHAMUYHO Pa3BUBAIOLLErOCA COBPEMEHHOro Mupa.

Buonorua Ha yposHe cpeaHero obuwero obpasoBaHMA 3aHMMaET BarKHOe mecTo. OHa obecneunBaeT
dopmupoBaHmne y obyyatowmxca npeactaBieHMin 0 HaydHOW KapTUHe MUpa, pacumpsaeT n obobuiaet
3HAHWA 0 }XMBOW NpPUpPOAE, €€ OTANYUTENbHBIX MPU3HAKAX — YPOBHEBOM OPraHU3aLMm 1 3BOSIOLLUN,
CO3aET YCNOBMUA AN1A: NO3HAHUA 3aKOHOB XMBOM NpUpPoabl, opMnpPoBaHMA GYHKLMOHANBHON
rPaMOTHOCTH, HaBbIKOB 340P0BOro U 6e3onacHoro obpasa *KM3HMU, IKOOTMYECKOTO MbILLEHUSA,
LEHHOCTHOrO OTHOLLEHMA K KMBOM NPUPOAE U YENOBEKY.



Bosibwoe 3HaueHne BUOIOrMA MMEET TaKKe A/1A PeLleHna BOCMMTATE/IbHbIX U Pa3BUBAOLMX 33434
cpeaHero obuiero obpasoBaHusa, counanmnsaumm obydyarowmxca. M3yyeHune buonornm obecneumsaet
ycnosua ans GopmMUPOBaAHUA UHTENNEKTYANbHbBIX, KOMMYHUKALMOHHbIX U UHPOPMALLMOHHBIX HaBbIKOB,
3CTETUYECKOM KYyNbTYpPbl, CNOCOBCTBYET MHTErPALUM BMONOTMUYECKMX 3HAHUI C NPeACTaBAeHUAMM U3
APYrnx yuebHbIX NpeAMeToB, B YaCTHOCTH, GU3MKK, XMMUK U reorpadmm. HasBaHHbIE NONOKEHNA O
npeaHasHaveHmMm yyebHoro npegmeta «brMonorMa» cocTaBunmM OCHOBY ANA OnpeaeneHns Noaxoa0s K
OoTOOpPY M CTPYKTYPUPOBAHULIO €70 COAEPHKAHUSA, NPeACTaBAEHHOIO B Nporpamme no 6uonorum.

OT1bop coaeprKaHua yuebHoro npegmerta «brosiorna» Ha 6a3soBoOM ypOBHE OCYLLECTBAEH C NO3ULUI
KyNbTYpPOCO0OHpa3HOro noaxona, B COOTBETCTBMM C KOTOPbIM 0OyYatoLwmMeca A0KHbI OCBOUTb 3HAHMA U
YMeHUA, 3HaUMMble gaa GopmupoBaHna obLLEN KynbTypbl, onpeaenstowmne ageksaTHoe NoBegeHune
YyesioBEKA B OKPYIKaOLLEN NPUPOAHON cpese, BOCTpeboBaHHbIE B MOBCEAHEBHOM KMU3HU U
npakTUyeckol geatenbHocTn. Ocoboe MecTo B 3TOM CUCTEME 3HAHWIT 3aHUMAIOT 3/IEMEHTbI
COAEpPKaHUA, KOTOPbIe C/IYXKAT OCHOBOM A/1A GOpPMMPOBAHMA NPeACcTaBAEHU O COBPEMEHHOM
€CTeCTBEHHO-Hay4YHOM KapTUHE MMUPA U LEHHOCTHbBIX OPUEHTALMUAX IMYHOCTM, CNOCOHCTBYOLMNX
rymaHusauumn 6uonormyeckoro obpasosaHms.

CTpyKTypupOBaHUe cogepraHma yuebHOro matepmana B nporpamme no 6M0A0rMM OCyLLLECTBAEHO C
YYETOM MPUOPUTETHOrO 3HAYEHWNA 3HAHMI 06 OTIMYMTE/IbHBIX OCOBEHHOCTAX KMBOW NPMPOabl, O eé
YPOBHEBOW OpraHM3aLmMm 1 3BONOLMK. B COOTBETCTBUM C 3TUM B CTPYKTYpe y4ebHoro npeamera
«Bbronoruna» BblaeneHsl cneaylowme cogepaTenbHble TMHMK: «B1Uonorua Kak Hayka. Metoabl
Hay4yHOro nosHaHus», «Knetka Kak buonornyeckas cuctema», «OpraHMsm Kak buosormyeckas
cuctema», «Cuctema u MHoroobpasme opraHMYeckoro mnpa», « IBONOLMA KUBOM NPUPOAbI»,
«DKOCMCTEMbI M NPUCYLLIUE UM 3aKOHOMEPHOCTU Y.

Llenb usyyeHuna yyebHoro npegmeta «brnonorusa» Ha 6a3oBom ypoBHe — 0BNlageHue obyyatowmmmcs
3HAHUAMM O CTPYKTYPHO-GYHKLUMOHANBbHOM OpraHM3aumm XUBbIX CUCTEM PA3HOTO PaHra u
nprobpeTeHne ymeHun MCNOIb30BaTh 3TU 3HAHWUA ANA FTPAMOTHbIX AECTBMI B OTHOLWEHMM 06BHEKTOB
YKMBOW NPUPOAbLI U PELLEHNN Pa3/IUYHBIX }KU3HEHHBIX Mpobaem.

JocTukeHune uenm nsydyeHus yuebHoro npeameta «buonorma» Ha 6asoBom ypoBHe obecneymBaeTcs
pelleHnem creayowmx sasay:

OCBOEHME 06YYaOLLMMMNCA CUCTEMbI 3HAHUIA O BUONOTUYECKUX TEOPUAX, YYEHUSAX, 3aKOHAX,
3aKOHOMEPHOCTAX, TMNoTe3ax, NpaBuaax, CAyXKalmx ocCHoBon Ana GopMUPOBAHUA NPeaCcTaBAEHNN O
€CTEeCTBEHHO-HAaYy4YHOM KapTUHE M1Pa, O METOAaX Hay4YHOro No3HaHMA, CTPOEHUU, MHOroo6pasnn u
0COBEHHOCTAX KMBbIX CUCTEM PA3HOro YPOBHA OPraHU3aLMK, BblAAIOLWMXCA OTKPbITUAX U COBPEMEHHbIX
nccneaoBaHUAX B 6Moornu;

dopmunpoBaHmne y 0by4atomMxcs No3HaBaTE/IbHbIX, UHTE/I/IEKTYa/IbHbIX M TBOPYECKMX CMNOCOOHOCTEN B
npouecce aHanM3a AaHHbIX O NYTAX Pa3BMTUA B BMONOTMKN Hay4YHbIX B3rNA40B, uaein U Noaxonos K
M3YyYEeHUIO XKMBbIX CUCTEM PA3HOMO YPOBHA OpraHM3aumu;

CTaHOBAEHMe y obyvatowmxca obuien KynbTypbl, GYHKLMOHANABHON FPaMOTHOCTU, Pa3BUTUE YMEHUI
O0ODBACHATD U OLEHNBATD ABNEHWNA OKPYKAIOLLETO MUPA *KMBOW NPUPOALI HA OCHOBAHMM 3HAHWUI U ONbITa,
MOJIYYEHHbIX NPU U3yYeHUU Bronoruu;



bopmmnpoBaHMe y 06YUaIOLLMXCA YMEHUI UNNIOCTPMPOBATL 3HaYeHMe BMONOTMYECKMX 3HAHMUI B
MPaKTUYECKOMN AeATe/IbHOCTM YeN0BEKa, PAa3BUTUU COBPEMEHHbIX MEANLIMHCKUX TEXHONOTUIA 1
arpobunoTexHONOTWIA;

BOCMUTAHME YOEXKAEHHOCTU B BO3MOXKHOCTM NO3HAHUA YE€/I0BEKOM *KMBOW NPUPOAbI, HEOBXOAMMOCTH
6epeXHOro OTHOLWEHMA K Hel, OB AEHUA STUYECKMX HOPM NPU NPOBEeAEHUM BMONOTNYECKUX
nccneaoBaHui;

OCO3HaHWe LEHHOCTU BUMOOTUYECKMX 3HAHMI A1 NOBbILEHWA YPOBHA 3KO0rMYECKOM KybTypbl, A5
bOpPMMPOBAHNA HAYYHOrO MUPOBO33PEHMS;

npumeHeHne NPUOBPETEHHbIX 3HAHUA M YMEHUI1 B MOBCEAHEBHOM }KU3HM A8 OLLEHKM NOCNeAcTBUIA
CBOEW AeATeNIbHOCTM MO OTHOLLIEHUIO K OKpYyXKalulen cpeae, cobcTBeHHOMY 340p0Bbl0, 060CHOBaHKME U
cobnogeHe mep NpoPpuNakTUKKN 3abonesaHui.

B cucteme cpegHero obuwero obpasoaHua y4ebHbIN npegmeT «bronorma», nsyyaemolit Ha 6asosom
YPOBHe, ABnAeTcA 06s3aTe/IbHbIM Yy4eOHbIM NPegMETOM.

[na nsyyenuma 6monornmn Ha 6a3oBom ypoBHe cpegHero obuero obpasosaHua oTsoanTca 68 yacos: B 10
Knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 4ac B Hegento).



COOEPHAHUNE OBYYEHUA

10 KJTACC

Tema 1. bnonorma Kak HayKa.

Buonorusa Kak Hayka. CBsizb 6M010rMK C O6LLECTBEHHbIMM, TEXHUYECKUMU U SPYTUMWN eCTECTBEHHBIMU
HayKkamu, punocoduei, STUKON, 3CTETUKOM U NpaBom. Ponb 6uonorum B GopmnmpoBaHMmM COBPEMEHHOM
Hay4HOW KapTuHbI MMpa. Cuctema BUONOTMYECKMX HaYK.

MeToAabl NO3HAHUA XNBOM NPUPOAbI (HabAoAeHNE, SKCMEPUMEHT, ONUCaHNE, U3MepPeHue,
KnaccuuKaums, MoAeNnMpoBaHNe, CTaTUCTUYECKan 06paboTKa AaHHbIX).

JemoHcTpaunm:

MopTpeTbl: Y. AapsuH, . MeHagensb, H. K. Konbuos, K. YOTCOH 1 ®@. Kpuk.
Tabanubl 1 cxembl: «MeToAbl NO3HAHUA XUBOW NPUPOAbI».
NabopaTopHble 1 NpakTUyeckne paboTbi:

MpakTnyeckan pabota Ne 1. «Mcnonb3oBaHWe pasnnYHbIX METOLOB NPU U3yYeHUU BUONOrNUYECKUX
06beKToBY.

Tema 2. HKuBble cMCTEMbI U KX OopraHunsauua.

Hueble cuctembl (BUOCUCTEMBI) KaK NpegMeT nsydyeHna 6uonorun. OTamMume XRu1BbIX CUCTEM OT
HeopraHM4YecKon NPUpPoabI.

CsolicTBa buocuctem 1 nx pasHoobpasune. YpoBHU opraHusaumm bBMocucTtem: MOJIEKYNSPHbIN,
KNEeTOYHbIM, TKAHEBbIA, OPraHM3MEHHbIN, MONYAALNOHHO-BMA0BOM, 3KOCUCTEMHbIM
(broreoueHoTUYECKMIA), BUOCHEPHDIN.

JemoHcTpaunu:

Tabaunupl 1 cxembl: « OCHOBHbIE MPU3HAKM KU3HUY», «YPOBHU OpraHM3aLMn }KMBON NPUPOAbI».
ObopyaoBaHue: moaenb mosiekynbl AHK.

Tema 3. XMMUYECKMI COCTAB U CTPOEHUNE KIIETKM.

XMMWYECKUI COCTaB KNETKN. XUMUYECKNE SNEMEHTDI: MaKpoO3a/s1ieMeHTbl, MUKPO3/1eMEHTbI. Bo,a,a n

MUHEPaibHble BEWECTBA.
cll)YHKLI,MM BOAbl U MMHEPANbHbIX BELLECTB B KieTKe. [TogaeprkaHne 0CMOTUYECKOro 6anaHca.

Benku. CocTtaB u cTpoeHne 6eKoB. AMMHOKMUCNOTbI — MOHOMEpPbI 6enKoB. HesameHWMble U 3aMeHNMble
aMUHOKMCNOTbl. AMUHOKUCIOTHBIW COCTaB. YPOBHU CTPYKTYpbl 6€/IKOBON MOIEKY /bl (MepBrYHas,



BTOPMYHAsA, TPETUYHAA U YETBEPTUYHAsA CTPYKTYpPa). Xumuyeckue ceoictea benkos. Bronormyeckune
bYHKUMM 6enKos.

depmeHTbI — BUONOrMYecKkme Katanmsatopbl. CTpoeHre depmMeHTa: akTUBHbIN LLeHTp, cybcTpaTHan
cneunduyHocTb. KodepmeHTbl. BUTamUHbI. OTAMUMA GepMEHTOB OT HEOPraHMYECKMUX KaTaIM3aToOPOoB.

YrneBogbl: MOHOCaxapuAabl (rntokosa, pubosa n aes3okcnpunbosa), ancaxapuabl (caxaposa, aKTosa) 1
nonuncaxapuabl (Kpaxman, rMKOreH, Lennnaosa). buonormyeckme pyHKUUKU yrnesoa0s.

Nunuap!: Tpuranuepuapl, dochonmnuabl, cteponabl. rmapodpuibHo-rmapodobHble cBoMCTBa.
Buonornyeckme dpyHKunn annngos. CpaBHeHMe yrneBogos, 6€/1K0B U IMNUAO0B Kak MCTOYHUKOB
3Hepruu.

HyknenHosble Kucnotol: AHK 1 PHK. Hykneotuabl — MOHOMeEPbI HYKNENHOBbLIX KUCIOT. CTpOeHue U
¢yHKumm JHK. Ctpoerune n pyHKumm PHK. Bugbl PHK. AT®: cTpoeHue n GyHKLMN.

LiMTonorma — Hayka o Knetke. KnetouyHana Teopus — NpuMep B3aMMoAencTBns uaen n paktos B Hay4HOM
nosHaHUU. MeToabl U3y4YeHUA KNETKMU.

KneTKa Kak LenocTHas xueas cuctema. Obuime npmM3HaKM KNETOK: 3aMKHYTasa HapyXHaa membpaHa,
monekynbl JHK Kak reHeTUYeCKMi annapaT, cMctema cMHTe3a benka.

Tunbl KNETOK: 3yKapnoTnyeckasa n npokapnoTnyeckan. OcobeHHOCTM CTPOEHUA NPOKAPUOTUYECKOM
KNeTKku. KnetouHan cTeHKa 6akTepuii. CTpoeHMe syKapruoTUYecKom KneTkn. OCHOBHbIE OT/IMYnA
pPacTUTENBHOWM, }KUBOTHOM N FTPUOHON KNETKN.

MoBepPXHOCTHbIE CTPYKTYPbl KNETOK — KIETOYHAA CTEHKA, MMKOKANNKC, UX GyHKLUMK. MnasmaTnyeckas
membpaHa, eé ceolicTBa U GyHKUMK. LiuTonnasma n eé opraHonabl. OaHOMeMbpaHHbIe opraHonabl
Knetku: AMC, annapat F'onbaxu, NIM30combl. [10N1YaBTOHOMHbIE OPraHOUAbI KNETKU: MUTOXOHAPWUN,
nnactuapl. [poncxoxaeHne MMTOXoHAPWUI 1 naactua,. Buapl nnactmg. HemembpaHHble opraHouabl
KNETKN: pUBOCOMbI, KNETOUYHbIN LLEHTP, LLEHTPUOAU, PECHUYKM, KIYTUKU. DYHKLMM OPraHONA0B KAETKMU.
BkntoveHumsa.

AQpo — perynAToOpHbIN LeHTP KneTkn. CTpoeHne aapa: aaepHas 060104Ka, KapmMoniasma, XpOMaTHH,
AAPLILWKO. XPOMOCOMBI.

TpaHcnopT BELW,ECTB B KNETKe.
JemoHcTpaunuu:

MopTpeTbl: A. fleBeHryk, P. Tyk, T. LUBaHH, M. LWWneliaeH, P. Bupxos, O:K. YoTcoH, @. KpuK, M. YUNKKHC,
P. ®paHknuH, K. M. bap.

Onarpammbl: «PacnpeaeneHne XMMUYECKMX 3/IEMEHTOB B HEXKMBOW Npupoge», «PacnpegeneHune
XMMUYECKUX 3/IEMEHTOB B XXMBOW Npupoae».

Tabanupbl 1 cxembl: «Meproanyeckan Tabamua XMMUYECKUX 31eMeHTOB», «CTpoeHne MOIEKY /bl BOAbIY,
«bnocumHTe3 6enka», «CTpoeHne monekynbl 6enka», «CtpoeHme pepmeHTa», «HYKNEUHOBbIE KUCNOTbI.
OHK», «CtpoeHne moneKkynbl AT®», «CTpoeHMe 3yKapnoTUYECKOM KNeTKkn», «CTpoeHue }UBOTHOM



KNeTkn», «CTpoeHMe pacTUTeNbHOM KNeTkny, «CTpoeHMe NPOKapMOTHUYECKOM KNeTKn», «CTpoeHue aapa
KNeTkn», «Yrnesogb», «Jiunuapi».

O6opyaoBaHue: CBETOBOM MMUKPOCKON, 060pyA0BaHNe 414 NpoBeaeHUA HabaoAeHNI, U3MEPEHNN,
3KCNEePUMEHTOB, MMKpOMNpenapaTbl PacTUTENbHbIX, )UBOTHbIX U 6aKTepuanbHbIX KNETOK.

NabopaTopHble M NpaKkTUYecKMe paboTbi:

NabopaTopHasn paboTa No 1. «M3yyeHne KaTaIMTUYECKOWM aKTUBHOCTM GpepmMeHTOB (Ha Nnpumepe
aMmunnasbl AW KaTanasbl)».

NabopatopHas pabota Ne 2. «M3yyeHne CTPOEHNA KNETOK PACTEHUN, KMBOTHbIX M BakTepuit nog,
MWKPOCKOMOM Ha FrOTOBbIX MMKpONpenapaTax 1 ux onncaHue».

Tema 4. KnsHeneatenbHOCTb KETKU.

ObmeH BelecTs, Uan metaboansm. Accummnaums (n1acTMYecknii obmeH) 1 AnccummaaLmn
(sHepreTyecKkuii 0bmeH) — ABe CTOPOHbI eaAMHOro npouecca metabonnsma. Posib 3aKOHOB coxpaHeHusa
BELLEeCTB M SHeprumn B NOHMMaHUN metabonusma.

Tunbl obMeHa BeL,ecTB: aBTOTPODHbIN U reTepoTpodHbIN. Ponb depmeHTOB B 06MeHe BELLECTB U
npeBpaLLeHNN SHEPTUN B KNETKE.

doTocnHTes. CBeToBan 1 TemHoBasA ¢asbl poToCcUHTE3A. Peakummn GoTocnHTe3a. IPEKTUBHOCTL
¢doTocmnHTE3a. 3HaueHMe GoToCKMHTE3a AN1A HKU3HU Ha 3emne. BanaHue ycnosuii cpeapl Ha GOTOCUHTE3 U
cnocobbl NOBbILIEHUA ero NPOAYKTUBHOCTU Y KYNbTYPHbIX PAacTEHWUNA.

XemocuHTes. Xemocmmesmpyrou.me 66KTepMM. 3HaveHWe XeMOCUHTE3A ONA }KU3HU Ha 3emne.

JHepreTUYeCcKMii 0OMeH B KeTKe. PaclienneHne BELWECTB, BblAe/IEHMUE U AKKYMY/IMPOBAHWE SHEPTUU B
KNeTKe. dTanbl 3HepreTnyeckoro obmeHa. Nunkonuns. bpoxeHue 1 ero Buabl. KuchopogHoe okncieHue,
WAW KNneTovHoe AbixaHue. OkucnmtenoHoe pochopunmnpoBaHme. IGHeKTUBHOCTb IHEPTETUYECKOTO
obmeHa.

PeaKuum maTpmyHoro cuHTtesa. leHeTuyeckaa nHoopmauma u JHK. Peannsayma reHeTuyeckom
MHbOpPMaLUM B KneTKe. FTeHeTUYECKUI KO M ero CBOMCTBA. TPAHCKPUNLUMA — MAaTPUYHbIN cuHTe3 PHK.
TpaHcnauma — 6MocuHTes 6enKa. ITanbl TPAHCAALMKU. KoampoBaHUe aMUHOKMCAOT. Ponb pubocom B
6uocmHTe3e Hbenka.

HekneTtouHble GOpMbl KM3HU — BUPYCbI. UcTopus oTKpbITUA BUpycos (M. U. UBaHoBCKMIA). OcobeHHOoCTH
CTPOEHMA U }KU3HEHHOTO LMKA BUPYCOB. bakTepmnodarn. bonesHu pacTeHWi, ) KUBOTHBIX U YEOBEKA,
Bbl3blBaeMble BMpycaMu. Bupyc ummyHoaeduumuTa yenoseka (BUY) — soszbyautens CMOa. ObpaTHas
TPaHCKpUNUMA, pesepTasa U UHTerpasa. Mpodunaktuka pacnpocTpaHeHns BUPYCHbIX 3aboneBaHuii.

JemoHcTpaumm:
MopTpetbl: H. K. Konbuos, 4. U. UeaHoBckui, K. A. Tummnpnses.

Tabanupbl n cxembl: «Tunbl NUTaHMA», «MeTaboansam», « MUTOXOHAPUAY», K IHEPreTUYECKNI OBMEH»,
«Xnoponnact», «PotocmHTe3d», «CtpoeHne HK», «CTpoeHne 1 GyHKUMOHMPOBaAHUE reHa», «CuHTe3



6enka», «[eHeTMYeCcKMn Koa», «Bupycbl», «bakteprnodarn», «CTpOeHUE U }KU3HEHHbIN LMKA BUPYCa
CNWNAa, 6akTepmodara», «Pennnkaumsa AHK».

Ob6opyposaHue: mogenun-annankaumnm «Yasoernme HK v TpaHckpunuma», «bnocnHtes benka,
«CTpoeHune Knetkm», mogenb CTpyKTypol JHK.

Tema 5. PasmHOXeHne n MHAVBMAYyanbHOe pa3BUTUE OPraHU3MOB.

KNeTouHbIN UUKA, AN }KUBHEHHDBIN LUK KNeTKn. UHTepdasa n mutos. MNpoueccol, npoTekatoLwme B
nHTepdase. Pennmkauma — peakums maTpuuHoro cnHtesa [JHK. CTpoeHne xpomocom. XpOMOCOMHbI
Habop — KapnoTmn. AUnNAonaHbIMA U FranAOUAHbIN XPOMOCOMHbIe Habopbl. XpomaTuasl. Liutonornyeckume
OCHOBbI Pa3MHOXEHUA 1 MHAMBUAYANBHOIO Pa3BUTUA OPraHU3MOB.

JeneHne knetkm — muto3s. Ctagmm mmntosa. lpoueccol, nponcxogAauime Ha pasHbIX CTagMAax MUTO3a.
Buonornyeckuit cmbic/i MUTO3a.

Mporpammunpyemas rubesib KN1ETKM — anonTos.

dopmbl pasMHOMKEHUSA opraHM3mMoB: becrnonoe 1 nonosoe. Buabl 6ecnosoro pasmHoXeHuA: aeneHune
HafBoe, MOYKOBaHME OA4HO- U MHOTOK/IETOUHbIX, CNopoobpa3oBaHmMe, BereTaTuBHOE PasMHOXKEHMe.
McKyccTBEHHOE KIOHMPOBaHWE OPraHM3MOB, €ro 3HauYeHue AN cenexkumnmn.

lNonoBoe pasamHOXKeHUe, ero oTAn4YuA ot 6ecnosoro.

Meiios. Ctaamm meio3sa. Mpouecchbl, Nponcxogallme Ha cTagusax meinosa. NosegeHme XpOMOCOM B
meliose. KpoccuHrosep. BMONOrMYECKNIt CMbICA M 3HaYeHWe Melio3a.

FameToreHes — npouecc 06pa3oBaHMA MNONOBbIX KNETOK Y KUBOTHbIX. [10/10BbIE Kene3bl: CEMEHHUKN U
ANYHUKM. Obpa3oBaHME U PA3BUTME NOJIOBLIX KNETOK — rameT (crnepmaTo3ouna, aiuekneTka) —
cnepmaTtoreHes n oBoreHe3. Ocob6eHHOCTU CTPOEHUA ANLLEKNETOK U CNepMaTO30Ma0B.
OnnopoTeopeHue. MapTeHoreHes.

NHanBmayanbHoe passutme (oHToreHes). IMbpMoHanbHoOe pa3BnTMe (ambpuroreHes). dTansl
3MBPUOHANBHOTO PAa3BUTUA Y MO3BOHOYHbBIX }KMBOTHbIX: AP06ieHNe, racTpynsaLmsa, opraHoreHes.
MocTambpuoHanbHoe pa3suTMe. TUMbl NOCTIMOPMOHANILHOMO Pa3BUTUA: NPAMOE, HENPAMOEe
(nMunHouHoe). BansaHue cpedpbl Ha pa3BuTME OPraHNM3MOB, GaKTopbl, CNOCO6HbIE Bbi3blBaTb
BPOXKAEHHbIE YPOACTBa.

PocT 1 passuTme pacteHnin. OHToreHes LLBETKOBOro PacTeHUA: CTPOEHNE CEMEHU, CTafMUM PA3BUTHUA.
JemoHcTpaumm:

Tabnuubl n cxembl: «POPMbl PAa3MHOMKEHUA OpraHM3MoB», «JBOiHOe 0N10A0TBOPEHME Y LBETKOBbIX
pacTeHWUi», «BereTaTBHOE Pa3MHOXKEHME pacTeHM», «[leneHune KneTkm baktepuin», «CTpoeHue
NO/I0BbIX KNETOK», «CTpOeHNe XPOMOCOMbI», «KNeToUHbIN UnK», «Penankaumnsa JHK», « Mutos»,
«MeWo3sy, «lMpamoe 1 Henpsimoe pasBuTue», «FameToreHes y MIeKONUTaoWMX U YeN0BeKay,
«OCHOBHble CTaguMu OHTOreHe3ay.



O6opyaoBaHMe: MUKPOCKOM, MUKponpenapaTbl «CnepmMaTto3omnabl MAEKONUTaloWeroy, « AluexkneTka
MAEeKonuTawero», «k KapMoKMHEs B KNeTKax KopeLlKa NyKa», MarHUTHasA Moaenb-annanKkaums
«[Jenenune Knetkn», mogenb AHK, moaens metadhasHOM XPOMOCOMbI.

NabopaTopHble M NpaKkTUYecKme paboTbi:

NabopaTopHas paboTa No 3. «HabnogeHne MUTO3a B KNETKaX KOHUMKA KOPELLKA /IyKa Ha roToBbIX
MUKponpenapaTax».

NabopaTtopHasna paboTa N2 4. «M3yyeHne cTPpOeHMA NONOBbIX KAETOK Ha rOTOBbIX MUKpOMpenapaTax».
Tema 6. HacnhenctBeHHOCTb M USMEHYMBOCTb OPraHU3MOB.

MpeameT 1 3a4a4m reHeTUKU. MicTopma pasBUTUA reHeTUKKU. Poab LUTONOTMK U SMBPUOIOTUN B
CTAHOB/IEHUM FreHETUKU. BKNas POCCUMCKMX 1 3apyDeKHbIX YUEHBIX B Pa3BUTUE FEHETUKKU. MeTogbl
reHeTUKn (rmbpunaoNorMiecknin, LMTOreHeTUYECKM, MONEKYNAPHO-reHeTuYeckuit). OCHOBHble
reHeTMyecKkue NoHATUA. FeHeTUYecKan CMMBO/IMKA, UCNOJIb3yeMasn B CXeMax CKPeLnBaHNU.

3aKOHON\epHOCTM HacnenoBaHUA NPU3HaAKOB, YCTAHOB/IEHHbIE . Mengenem. MOHOI’M6pMAHO€
CKpewmnsaHue. 3aKoH EAMHOO6pa3Mﬂ I'M6pVILI,OB nepBoro NokosieHua. NpasmMao 4OMUHUPOBAHMUA. 3aKoH
paclenneHuna npusHakos. M'MnoTesa YNCTOTbl rameT. [NonHoe 1 HenosiHOe AOMUHUPOBAHMeE.

OnrnbpuaHoe ckpelwmnBaHme. 3aKOH HE3aBUCMMOTO Hacne0BaHMA NPU3HAKOB. LiuToreHeTuyeckmne
OCHOBbI AUIMBPUAHOIO CKpeLLmMBaHuA. AHannsMpytoLee ckpelmBaHme. Mcnoab3oBaHue
aHaNU3MPYIOLLEro CKpeLnBaH1A ANA onpeaeneHunsa reHoTuna ocobu.

CuenneHHoe Hacnea0BaHMe Npu3Hakos. Pabota T. MopraHa no cuenaeHHoMy Hac/iea0BaHUIO reHoBs.
HapylieHne cuenneHusa reHOB B pesy/ibTaTe KPOCCUMHroBepa.

XpOMOCOMHaﬂ TEOPUA HACNeACTBEHHOCTMU. lFeHeTU4YecKune KapTbl.

leHeTuKa nona. XpOMOCOMHOE onpeaeneHue nona. AYTOCOMbI M nonoBble XPOMOCOMbI. fomorameTHble
M reTeporameTHble opraHm3mbl. HacnegoBaHue NPU3HAKOB, CLLENNEHHbIX C MOJIOM.

M3MeHUYMBOCTb. BUabl UI3MEHUYMBOCTU: HEHACNEACTBEHHAA U HAacNeACTBEHHasn. Posb cpeabl B
HeHac/neACTBEHHOM M3MEHUYMBOCTU. XapaKTepUCTMKa MoAaMOUKALMOHHON M3MEHUYNBOCTHU.
BapuaumnoHHbIV pag, v BapuaLMOoHHas Kpueas. Hopma peakuum npusHaka. KosmyectseHHble U
KauecTBeHHble MPU3HAKM M X HopMa peakuun. CBoicTBa MOAMPUKALMOHHON M3MEHUYUBOCTMY.

HacnepcteeHHan, Unm reHoTUNMYeckas, USMeHYMBOCTb. KOMBUHATUBHAA M3MEHYNBOCTb. Melno3 U
NnosI0BOM NPoL,ecc — 0OCHOBAa KOMBUMHATUBHOM M3MEHUYMBOCTU. MyTaUMOHHANA U3MEHYNBOCTb.
Knaccndpumkauma mytaumii: reHHble, XPOMOCOMHbIE, FTeHOMHble. YacToTa U NPUYNHBI MyTaL Ui,
MyTareHHble ¢paKTopbl. 3aKOH FOMOJIOFMYECKUX PALOB B HAacAeACTBEHHOW n3meH4mMBocTu H. U,
Basunosa.

BHeﬂ,ﬂ,epHaﬂ HacneaCcrBeHHOCTb U USMEHYUNBOCTD.

leHeTMKa yenoBeKa. KapmoTtun yenoBeka. OCHOBHbIE METOAbI FEHETUKWN YE/IOBEKA: FreHeanorMyeckum,
6/1M3HEL0BbIN, LUTOTEHETUYECKUIA, BUOXMMUYECKNIN, MONIEKYNAPHO-TeHeTUYEeCKMn. CoBpeMEHHOe
onpeaeneHne reHoTMna: NoJIHOreHOMHOE CEKBEHUPOBAHNE, TeHOTUMUPOBaHMNE, B TOM YUCJIE C



nomoubto MLP-aHanm3a. HacneacteeHHble 3a60/1eBaHMA YesioBeKa: reHHble 6on1e3Hn, 6onesHu ¢
HacNeACTBEHHOW NPeApPacnoNoXKeHHOCTbIO, XPOMOCOMHbIe 6o1e3HU. COMaTUYECKUE N TeHepaTUBHbIE
myTaummn. CTBoNOBbIE KNETKU. MPUHLMMbI 340pOBOro 06pasa *KU3HWU, ANArTHOCTUKM, NPOPUNAKTUKN U
JleyeHunnA reHeTnYecknx bonesHen. MeamMKo-reHeTUYECKOe KOHCY/IbTUPOBaHME. 3HaYeHUe MmeaMLMHCKOM
reHeTUKM B NpesoTBPaLLEHUM U IeYEHNN FeHeTUYeCKUX 3ab601eBaHN YeloBeKa.

JemoHcTpaumm:

MopTpetbl: . MeHagens, T. Moprah, I'. ge ®pus, C. C. YetBepukos, H. B. Tumodees-Pecosckuin, H. U.
Basunos.

Tabnunubl u cxembl: « MoHOTMBPUAHOE CKpeLMBaHME U ero LMTOreHeTUYecKas OCHOBa», «3aKoH
pacLLen/ieHUA 1 ero LUTOreHeTMyeckas 0CHoBa», «3aKOH YNCTOTbI rameT», « AurnbpugHoe
CKpelmBaHue», «Llutonornyeckme ocHOBbI AUIMBPUAHOIO CKpPeLLMBaHua», «Meiios»,
«B3aumogeiicTeune annenbHbIX reHoB», «[eHeTUYEeCKME KapTbl PACTEHWUI, XXMBOTHbIX 1 Ye0BeKa»,
«leHeTMKa nona», «3aKOHOMEPHOCTU HacNeA0BaHNA, CLENIEHHOTO C NO0M», «KapuoTUNbl YeNoBeKa U
YKUBOTHbIX», «BUAbl U3MeHUYnBoCTUY, « MoandukaumMoHHana N3IMeHINBOCTbY, «HacneaosBaHue pesyc-
daKkTopa», «FeHeTnKa rpynn Kposu», « MyTaLuMOHHaA N3MEHUMBOCTbY.

ObopyaoBaHue: mogenu-annankaumm « MoHornbpuaHoe ckpelmBaHmne», «HenosHoe
OOMUHMpPOBaHME», « ANrMbpraHoe cKpelmBaHue, «MNepekpEect XpoOMoCoOM», MUKPOCKOM U
MUKponpenapart «po3oduna» (Hopma, MmyTaunmn Gopmbl KpblIbEB U OKPACKK Tena), repbapuii «fopox
NoceBHOMN».

NabopaTopHble M NpakTUYeckme paboTbi:

NabopaTopHas paboTa No 5. «M3yyeHne pesybTaToB MOHOTMBPUAHOTO U AUTMBPUAHOTO CKPEeLLMBaAHUA
Y Ap030dU/bl Ha rOTOBbLIX MUKpPONpenapaTax».

NabopaTtopHasa paboTa Ne 6. «M3yyeHne moandUKaALMOHHON N3MEHUMBOCTM, MOCTPOEHUNE
BApPWALLMOHHOTIO pAAa 1 BapMaLMOHHON KPUBOM».

NabopatopHasn pabota Ne 7. «AHann3 myTaumii y po3odu/ibl Ha FOTOBLIX MUKPONpPenapaTaxy.
MpakTnyeckasa pabota Ne 2. «CocTaB/ieHMEe M aHa/IN3 POAOC/IOBHbIX YE/10BEKAY.
Tema 7. Cenekumsa opraHmamoB. OCHOBbI BUOTEXHONOTUN.

CeneKkuma KaKk HayKa u npouecc. 3apoXaeHne cenekumnm n gomectmkauma. Yuenme H. U. Basmnosa o
LEeHTpax NPOUCXOXKAEHNA U MHOrO0bpasna Ky/bTYPHbIX pacTeHMi. LleHTpbl NPONCX0XKAEHUA AOMALLHMX
*MBOTHbIX. COpT, Nopoaa, WTamMm.

CoBpemeHHble MeToAabl ceniekumn. MaccoBbi U MHAUBMAYANbHbIN OTOOPbI B CENEKLNM PACTEHUIA U
YKMBOTHbIX. OUEHKa aKcTepbepa. bAN3KopoAcTBEHHOE CKpelLmMBaHMe — MHOPUANHT. YncTan AvHuA.
CKpeLyMBaHWe YUCTbIX IMHUIA. TeTepo3unc, nam rubpugHan cuna. HepoacTBeHHoe cKpeLmBaHmne —
ayTbpuaunHr. OTganéHHas rubpuansauma n eé ycnexu. ICKycCcTBeHHbI MyTareHes 1 nosiydyeHune
noannaonaos. ocTUXKEHUA CeNeKLUN PaCTEHUMN, XUBOTHbIX U MMKPOOPraHM3MOB.

BuoTexHonorns Kak oTpaciab Npom3BoAcTBa. [eHHan NHKeHepuA. ITanbl CO34aHUA PEKOMOUHAHTHOWM
OHK v TpaHcreHHbIX opraHnsmos. KnetoyHasa nHxxeHepua. KnetouHble KyabTypbl. MUKPOKAOHaAbHOE



pa3sMHOeHWe pacTeHNn. KNoHMpoBaHME BbICOKONPOAYKTUBHbIX CE/TIbCKOXO3ANCTBEHHbIX OPraHU3MOB.
3Kosornyeckune n atnyeckne npobaemol. FMO — reHeTUYECKM MOAUPULMPOBAHHbIE OPFraHU3MbI.

JemoHcTpaunuu:
MopTpeTsbl: H. U. BaBnnos, U. B. MnuypuH, I'. [. KapneuyeHko, M. ®. MBaHoOB.

Tabnunubl 1 cxembl: KapTa «LLeHTpbl NPOUCXOXKAEHNA N MHOTO0BPa3nA KybTYPHbIX PacTEHWUAY,
«Mopoabl 4OMALIHUX }KUBOTHbIX», «COpTa Ky/NbTYPHbIX pacTeHUn», «OTaanéHHasa rubpuamnsaumns»,
«PaboTbl akagemuka M. @. MBaHoBay, «[Moannnonaua», «O6BbEKTbI BUOTEXHONOTNNY», « KNETOUYHbIE
KYNbTYPbl N KNOHUpPOBaHUE», « KOHCTPYynpoBaHMeE N NepeHOC reHOB, XPOMOCOMY,

Ob6opyaoBaHMe: MyasaXU NN0L0B U KOPHENI0A0B ANKMX GOPM M KYNIbTYPHbBIX COPTOB PACTEHUIA,
repbapuit «CenbCKOX03ANCTBEHHbIE PACTEHMAY.

NabopaTopHble M NpakTUYecKkme paboTbi:

IKcKypcma « OCHOBHble METOAbI U AOCTUKEHUA CENEKLMM PACTEHUIN U 3KUBOTHbIX (Ha CENEKLMOHHYIO
CTaHLMIO, NIEMEeHHY0 pepmMy, COPTOUCMbITAaTE/IbHBIN YYACTOK, B TENIMYHOE X03AUCTBO, IabopaTopuio
arpoyHuBepcuUTETa MAN HAYYHOTO LEEHTPA)».

11 KNACC

Tema 1. 3BontoUMOHHAn buonorus.

MpeanocbiNKM BOSHUKHOBEHWUS 3BO/IIOLMOHHON TEOPMU. DBONIOLMOHHAA TEOPUSA U €€ MeCTOo B
6uonormn. BamaHue 3BonOLMOHHON TEOPUMN Ha Pa3BUTME BUONOTUM U APYTUX HAYK.

CBMAeTenbCTBa 380OLUMM. MaNleOHTONIOTUYECKME: NOCeA0BaTEIbHOCT NOABAEHWS BUL,0B B
NasieOHTO/IOTMYECKOMN NeToNUCK, NepexogHble Gpopmbl. Broreorpapuyeckme: cXoacTso u pasaunume dayH
1 Gb10p MaTEPUKOB 1 OCTPOBOB.

OMbpuoiorMyeckmne: CXoacTsa U pa3inyumna SMO6PMOHOB Pa3HbIX BUAOB MO3BOHOUYHbIX. CPpaBHUTE/IbHO-
aHaTOMMYeCKMe: FOMONOrMYHbIe, aHaNorMYHble, PyAMMEHTapHbIe OpraHbl, aTaBu3mbl. MoieKyaspHo-
6MOXMMMYECKME: CXOACTBO MEXaHU3MOB HAC/1eACTBEHHOCTU U OCHOBHbIX MeTabonMYecknx nyTen y scex
OpraH13Mos.

dBontounoHHas Teopua Y. apsuHa. Npesnocbiikn BOSHUKHOBEHMA JapBUHM3MA. [ABUKYyLLME CUbI
3BO/IIOLMY BUAOB Mo JapBuHY (M36bITOYHOE Pa3MHOXKEHUE NPU OrPaHNYEHHOCTUN PEeCypPCoB,
HeonpeaenéHHasa N3MeHUMBOCTb, bopbba 3a cylllecTBoOBaHMeE, eCTeCTBEHHbI 0THOP).

CuHTeTMYecKan Teopusa saBontoumm (CTI) n eé OCHOBHbIE MONOXKEHMA.
Mukpoasoatouusa. Nonynauma Kak eguHULA BUAA U 9BONOLMUN.

Osvxkywme cunbl (bakTopbl) 3B0OLMMN BUAOB B NpMpoae. MyTaLMOHHbI Npouecc U KOMBUHATMBHAA
M3MEHUYMBOCTb. MoNyAALUMOHHbIE BOMIHbI U Apeid reHos. M3onauma u murpaums.



EcTecTBeHHbI 0T60p — HanpaBAsowWmMiA GpakTop 3BoaOUUN. DopMbl ecTecTBEHHOTO oTbopa.

MpurcnocobaeHHOCTb OPraHM3MOB KaK pe3y/ibTaT 38o/oLuK. Nprumepbl NprcnocobaeHmnit y opraHM3MoB.
Apomopdosbl U naMoaganTaumum.

Bua n sngoobpasosaHme. Kputepun enaa. OcHoBHble Gopmbl BUA00OPa3oBaHuA: reorpapuyeckoe,
3Konoruyeckoe.

Makpossontouna. Popmbl 3soa0UNKN: UNETUYECKan, AMBEPreHTHasA, KOHBepreHTHas, napasnnesbHas.
HeobpaTtnmocTb 3BoIIOLMN.

MpoucxoxkaeHne oT HecnewumManmM3MpoBaHHbIX NpeaKoB.. MNporpeccupytowas cneunannsayms.
ApanTueHaA pagnaums.

JemoHcTpaunm:

MopTpeTobl: K. InHHen, XK. b. lamapk, Y. OapsuH, B. O. Kosanesckui, K. M. bap, 3. lekkenb, ®. Mionnep,
A. H. Cesepuos.

Tabauubl M cxembl: «Pa3BMTME OpPraHNMYECKOro MMpa Ha 3emne, «3apoablln NO3BOHOUYHbIX }KUBOTHbIX»,
«ApxeonTepuKkcy, «Popmbl 60pbObI 3a cyLecTBoBaHUEY, KECTECTBEHHbIN 0TOOP», «MHOroobpasue
COPTOB pacTeHuit», « MHoroobpasune Nopoa KMBOTHbIX», «Monyaaunm», «MyTaumoHHasn
M3MEHYUBOCTbY, «Apomopdosbl», «Manoagantaumm», «Obwan aereHepauma», « ABUXKyLLUE CUNbI
aBoaounn», «Kapta-cxema mapwpyTa nytewectsus Y. [lapsuHa», «bopbba 3a cyliectBoBaHMEY,
«MpurcnocobaeHHOCTb opraHM3mMoBy, «leorpaduyeckoe BugoobpasoBaHme», «IKOAOrMYecKoe
BMaoobpasoBaHume».

O6opyaoBaHMe: KONNEKLMA HACEKOMBIX C PA3/IMYHbIMU TUNAMM OKPACKKM, HAbop NA0A0B M CEMSH,
Konnekyuma «Mpumepbl 3aWUTHbIX NPUCNOCOBNEHNIN Y XKUBOTHbIX», MoAeNb « OCHOBHbIE HaMNpaB/eHuUsA
3BotoUMMNY, 06bEMHan moaenb «CTpoeHMe ro/IOBHOrO MO3ra NO3BOHOYHbIXY.

Buoreorpadurueckasn Kapta mmupa, Kosnekuma « Popmbl COXPaHHOCTM NCKOMaEMbIX 3 KUBOTHbIX M
pacTeHunit», MoAenb annamKkauma «Mepekp&cT XpOMOCoOM», BNaXHble npenapatbl «Passutne
Hacekomoro», «PassuTue NAryLWKn», MMKponpenapar «po3oduna» (Hopma, myTtaumm Gopmbl KpblIbEB
W OKpacku Tena).

NabopaTopHble 1 npakTUYeckne paboThbl:
JNlabopatopHas pabota Ne 1. «CpaBHeHMe BUA0B N0 MOPGOIOrMYECKOMY KPUTEPULIOY.

NabopaTopHas paboTa Ne 2. «OnuncaHve NPUCNocobeHHOCTN OpraHn3Ma U eé OTHOCUTE/IbHOTO
XapaKTtepan».

Tema 2. BO3HMKHOBEHME U pa3BuTne XN3HU Ha 3emne.

JoHayuHble npeacTaBAeHUA O 3aPOXKAEHNN }KU3HU. HayuHble rMnoTe3bl BO3SHUKHOBEHMUA XU3HU HA
3emne: abnoreHes 1 naHcnepmms. XmMmnyeckasn 3BonoLma. ABMOreHHbIN CUHTE3 OpraHUYeCKMX BELLECTB
N3 HEOPraHUYECKUX. IKCNEPUMEHTAIbHOE NOATBEPKAEHNE XMMUYECKOM 3BONOUMU. HavanbHble 3Tanbl
buonormyeckoit agontounmn. N’mnotesa PHK-mumpa. PopmmpoBaHne membpaHHbIX CTPYKTYP U



BO3HUKHOBEHMWE NPOTOKNETKU. [MepBble KNETKU 1 X 380aouUna. PopMUPOBaHME OCHOBHbIX FPYMM XUBbIX
OpraH13mMos.

PasBuTUE KM3HM Ha 3emne no apam u nepuogam. Katapxei. Apxenckan n npoTepo3oicKas apbl.
Maneo3oickan apa 1 eé neproabl: KEeMBPUINCKUIA, OPAOBUKCKUM, CUNYPUNCKUIA, EBOHCKUIA,
KaMeHHOYrO/IbHbI, MEePMCKUIA.

Me3030M1CcKas 3pa 1 e€ nepuoapl: TPMACOBbIN, OPCKUIN, MENOBOMN.
KaHo30lcKan apa 1 eé nepuoabl: NaseoreHoBbIN, HEOreHOBbIA, AHTPOMNOreHOBbIN.

XapaKTepucTunka K1mmara 1 reoaormyeckmnx npoueccos. OCHOBHbIE 3Tanbl 3BO/OLMUM PAaCTUTENBHOTO U
KMBOTHOTO MMpa. Apomopd0o3bl y PAaCTEHMI U KUBOTHBbIX. [loABNEHME, PACLLBET M BbIMMpPAHMeE rpynn
MBbIX OPraHM3mOoB.

Cuctema opraHMYeCcKoro Mupa Kak oTpaskeHue 3sontoumm. OCHOBHblE cCUCTEMATUUYECKME FPYMnbl
OpraH13Mos.

JBOOLUMA YeNoBeKa. AHTpOI'IOI'IOI'MFI KaK HayKa. Passutne I'Ipe,El,CTaBI'IeHVIﬁ O MPOUCXOXKAEHUN
yenosekKa. MeTobl U3y4yeHMA aHTpornoreHesa. Cxoactea m pa3nnumnAa 4yenoseKka N XXKNBOTHbIX.
CuctemaTtmyeckoe NosIOXKeHMe YenoBeKa.

Opuvxkylme cunbl (GakTopbl) aHTponoreHesa. HacneacTBeHHaa M3MEHYMBOCTb M eCTECTBEHHbIN OTHOP.
ObLecTBeHHbIV 06pa3 }KU3HWU, M3TOTOBNIEHWE OPYAMUIA TPYAA, MblLLIEHUE, peyb.

OCHOBHble CTaAnK 1 BETBU 3BOJIIOLIMM YeNOBEKa: aBCTpanonuTekn, Henosek ymensiii, Henosek
npamoxoadAulmii, YHenosek HeaHaepTanbCKUI, YenosBek pasymHbIn. HaxoaKun MCKONaeMblX OCTaTKOB,
BpPEMSA CylllecTBOBaHMsA, 061acTb pacnpocTpaHeHns, 06 bEm roIoBHOro Mo3ra, 06pas KusHu, opyams.

Yenoseyeckue pacbl. OCHOBHble 60/blUMe packl: eBponeonaHas (eBpasuiickas), Herpo-aBcTpaioMaHan
(3kBaTOpManbHas), MOHrononaHan (asmaTcko-amepuKaHcKana). YepTbl npmucnocobaeHHoCTH
npeacraBMTesieit Ye/I0BEYECKMX Pac K YCI0BUAM CYLLECTBOBaHUA. EAMHCTBO YenoBeyeckunx pac. Kputunka
pacusma.

JemoHcTpaumm:
MopTpeTbl: ®. Peau, /1. Mactep, A. . OnapuH, C. Munnep, I'. Opu, Y. JapsuH.

Tabnnubl U cxembl: «BosHUMKHOBEHWE COTHEYHOM CUCTEMbI», «Pa3BUTHE OPraHMYECKOro Mmupa,
«PacTuTenbHas KneTka», « KMBOTHaaA KneTKa», «[lpokapnoTnyeckas Knetka», «CoBpemeHHasa cuctema
opraHMyeckoro mmpa», «CpaBHeHMe aHaTOMUYECKUX YepT CTPOEHMA YeloBEKa N YeoBeKoobpasHbIX
06€e3bsAH», «OCHOBHbIE MeCTa NasIeOHTOI0MMYECKMX HAaXO40K NPeAKOB COBPEMEHHOTO YE/0BEKAY,
«JpeBHerwmne nogn», «dpesHue nogu», «Mepsble COBpeMeHHbIe toan», «4enoBeyeckune pachbi».

O6opyaosaHue: mynsaxu «lMpouncxoxaeHme yenoseka» (610CTbl aBCTPaNONUTEKA, MUTEKAHTPONA,
HeaHZepTaNbla, KPOMaHbOHLA), CNENKU UAN M306PaXKEHMA KAMEHHbIX OpPYyAMuiA NepBOBbLITHOrO
yesioBeKa (KamHu-yonnepsl, pybuna, ckpebaa), reoxpoHonornyeckas tabanua, Konnekuma «dopmol
COXPaHHOCTUN MCKOMaeMbIX XMBOTHbIX U PaCTEHUIN Y,

NabopaTopHble 1 NpakTUyeckme paboTbi:



MpakTnyeckana pabota Ne 1. «M3yyeHMe MCKONaeMbIX OCTaTKOB PACTEHMUI U 3KUBOTHbIX B KOINEKLUAXY.

IKCKYpCHA «DBONIOLMA OpPraHMYecKoro Mmnpa Ha 3emsie» (B eCTeCTBEeHHO-Hay4HbI MAK KpaeseadecKkuii
My3ei).

Tema 3. OpraHusmbl M OKpyXKatoLwan cpeaa.

DKo0rMA Kak HayKa. 3apgaun un pa3aenbl 3KON0TUN. MeToabl 3KONOrMYecKnx MCCJ'Ie,CI,OBaHI/IlZ.
JKosiormyecKkoe MNPOBO33peEHNE COBPEMEHHOIO Ye/10BEKa.

CpEAbI obuTtaHun OpraHM3mos: BoOAHaA, Ha3eMHO-BO34yLlWHaA, No4YBeHHAA, BHYTPUOPraHN3meHHanA.

JKonoruyeckue pakTopbl. Knaccmoukauma skonornyeckmx Gaktopos: abuotTuieckme, GUOTUYECKUE U
aHTpomnoreHHble. [leicTBre 3KoorMyeckux GakTopoB Ha OPraHU3MmbI.

AbunoTtnyeckme dhaKTopbl: CBET, TeMnepaTypa, BAaxkHocTb. PoTtonepmnoamsm. MpucnocobneHums
OpPraHM3MOB K AENCTBUIO abMOTUYECKMX paKTOpOB. Brosiornyeckne putmsi.

Buotuueckune paktopsbl. Buapl GUOTUYECKMX B3aUMOAENCTBUIN: KOHKYPEHLMA, XULLHUYECTBO, CUMBMO3 1
ero ¢opmbl. MapasnTnam, Koonepawums, MyTyasn3m, KOMMEHCaIM3M (KBapTUPAHCTBO, HaxNebHNYecTBO).
AmeHcanusm, HenTpanmusm. 3HaueHne BUOTUUECKMX B3aUMOAEACTBUIN ANA CYLLECTBOBAaHMA OPraHM3MOB
B NPUPOAHbIX COODLLECTBAX.

JKoornyeckue xapaktepnuctmkmn nonynaymm. OCHOBHble NOKasaTenu NonynsumMn: YNCAEHHOCTb,
NJIOTHOCTb, POXKLAEMOCTb, CMEPTHOCTb, NPUPOCT, MUrpauma. AnHaMmUKa YUCAEHHOCTM NONYAALUNN U eé
perynaums.

JemoHcTpaunm:
MopTpetbl: A. TymbonbaT, K. ®. Pynbe, 3. FeKKenb.

Tabnuubl 1 cxembl: KapTa «pupogHble 30HbI 3emany», «Cpeabl 0OUTAHUA OPraHN3MOBY,
«®oToneproamsmy», «Monynaumm», «3akOHOMEPHOCTM POCTa YNCIEHHOCTU MNONYAALMU UHPY30PUN-
Tydpenvkn», «Mulesble Lenm».

NabopaTopHble 1 NpaKkTUYecKme paboTbi:

NabopatopHas pabota Ne 3. «Mopdonormyeckne oCob6eHHOCTU pacTEHUI U3 PasHbIX MECT 0BUTaHUA».
NabopaTopHas paboTa Ne 4. «BavaHMe cBeTa Ha POCT M Pa3BUTUE YEPEHKOB KOJleyca.

MpakTnyeckasa pabota N2 2. «MoACYET NNOTHOCTM NOMNYAALMI PA3HbIX BUAOB PACTEHUIA».

Tema 4. CoobLiecTBa M 3KONOTMYECKME CUCTEMDI.

CoobLecTso opraHnM3moB — 6MoLeHo3. CTpyKTypbl 61oLLeHO03a: BUAOBas, MPOCTPaHCTBEHHaS,
Tpodunyeckas (nuwesasn). Buabl-nommnHaHTbl. CBA3N B BUOLEHO3E.

JKonornyeckue cuctemsl (aKocuctemsl). MoHATUE 06 3KOCKCTEME U BuoreoleHose. PyHKUMOHANbHbIE
KOMMOHEHTbI 3KOCUCTEMbI: NPOAYLLEHTbI, KOHCYMEHTbI, peayLeHTbl. KpyroBopoT BelecTs 1 NOTOK
3Heprum B akocucteme. Tpoduyeckme (NuLLesble) ypoBHM 3KOCUCTEMBI. MNLLEBbIE LENK U CETU.



OcCHOBHble NOKa3aTenn akocucTembl: bomacca, NPoayKUMA. IKONOrMYECKNe NMPaMnabl: MPOAYKLUMN,
ymcneHHocTH, buomacchl. CBOMCTBA IKOCUCTEM: YCTOMYMBOCTb, Camoperyaaumsa, passutue. Cykueccus.

MpupoaHbie sKoCcMcTEMbI. IKOCUCTEMbI 03P U peK. IKocucTema XBOMHOIO UNK LUMPOKO/INCTBEHHOTO
neca.

AHTpONOreHHble 3KocncTemMbl. ArposKOCUCTEMBI. yp603KOCVICTEMbI. buonornyeckoe n xo3ancTeeHHoe
3Ha4YeHne arposaKoCcnUcTem 1 yp603KOCVICT€M.

BuopasHoobpasune Kak paKkTop yCTOMUMBOCTM 3KOCMCcTeM. CoxpaHeHne bronornyeckoro pasHoobpasmsa
Ha 3emne.

YueHue B. U. BepHaackoro o 6uocdepe. MpaHMLbl, COCTaB U CTPYKTypa 6bruocdepbl. Hreoe BewecTso 1
ero ¢yHKUMKN. OcobeHHOCTN BUochepbl Kak rnobanbHoOM aKocucTembl. JMHaMmMUYecKkoe paBHOBecCUeE M
obpaTHan cBA3b B brocodepe.

KpyroBopoTb! BELLLECTB 1 BUOTEOXMMUYECKME LMKIIbI 3N1EMEHTOB (Yyrnepoaa, a3oTa). 30Ha/IbHOCTb
6uocdepbl. OCHOBHbIE BUOMbI CyLUN.

YenoseyecTBo B buocdhepe 3eman. AHTponoreHHble M3meHeHus B bnocdepe. MobanbHble
3Kosornyeckue npobiemol.

CocyuiectsoBaHMe Npupoabl 1 Yenoseyectsa. CoxpaHeHne 6MOpa3HOOBPasUA Kak OCHOBA YCTOMYMBOCTU
6uocdepbl. OCHOBA PaLLMOHAIbHOMO YNpPaBAeHUA NPUPOAHLIMU Pecypcamm 1 UX UCMOAb30BaHME.
LoctukeHna 61Moorvn 1 oxpaHa npupoapi.

JemoHcTpaunm:
MopTpeTbl: A. ). TeHcau, B. H. Cykaués, B. L. BepHaacKkuii.

Tabnnupbl u cxembl: «Mnesble Lenm», «BUoLeHo3: cocTaB M CTpyKTypa», «MNpupoaHblie coobliuecTsa,
«Llenn nutaHua», «IKonormyeckas nupammaa», «buocpepa n yenosek», «Ikocuctema
LWMPOKOJIMCTBEHHOIO /leca», «IKOCMCTEMA XBOMHOIO neca», «bnoueHo3 BogoEma», KArpoLeHo3»,
«MprmepHble aHTPOMNOreHHble BO3AENCTBMA Ha Npupoay», «BaxHellume NCTOYHUKIM 3arpA3HeHNs
BO34YyXa W FPYHTOBbIX BOAY», «[lo4Ba — BarKHeMLWanA cocTaBaaowan buocoepbi», «PakTopbl Aerpasaumm
nous», «MapHUKoBbIN 3pPeKT», «PaKTopbl PaaNOaKTUBHOIO 3arps3HeHns bruocdepbl», «Obwan
CTPYKTypa buocdepbi», «PacnpocTpaHeHme Xu3Hn B buochepe», «O30HOBbLIN 3KpaH bruochepsbl»,
«KpyrosopoT yrnepoaa B 6uochepe», «KpyroBopoT a3oTa B npupoae».

O6opyaoBaHue: moaenb-annanKkauma « TunudHble 6MoLeHo3bI», repbapuit «PacTuTeNnbHble
coobuiectBa», Konnekummn «broueHos», «Bpeantenm BaxHeNLNX CENbCKOXO3ANCTBEHHbIX KYbTYpY,
repb6apun M KONNEKLMU PACTEHUI U JKUBOTHbLIX, MPUHAA/EKALLME K Pa3HbIM 3KONOTMYECKUM rpynnam
ogHoro Buaa, KpacHasa KHura Poccuiickoit ®eaepaunn, n3obparkeHns oxpaHAaemMblX BUAOB PacTEHWNI U
UBOTHbIX.



NJAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHMA MPOTPAMMbI MO BUO/10TMN HA BA3OBOM YPOBHE
CPEAHEIO OBLLETO OBPA3OBAHNMA

CornacHo ®rOC COO, ycraHaBAuBaOTCA TpeboBaHUA K pe3y/ibTaTamM OCBOEHUsA o0by4yatowmmuncs
nporpamm cpegHero obuiero o6pasoBaHMA: IMYHOCTHLIM, METANPEAMETHbIM U NPeAMETHbIM.

JTIMYHOCTHBIE PE3Y/IbTATHI

B CTpYKType IMYHOCTHbIX pe3ynbTaToB 0CBOEHMA NpegmeTa «bruonorua» BblaeneHsl cneaytowme
COCTaB/IAOWME: OCO3HAHNE 06YYaIOLMMMNCA POCCUMCKON rParkAaHCKON MAEHTUYHOCTU — FOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOATENIbHOCTU U CAMOONPeLENeHNIO, HaIMYME MOTUBALLUM K 0ByYeHuUIo
6nonornn, ueneHanpasieHHoOe Pa3sBUTME BHYTPEHHUX yHEeKAEHNI NMYHOCTN Ha OCHOBE K/HOUEBbIX
LEHHOCTEN Y UCTOPUYECKUX TPAAMLMIA Pa3BUTUA BMOSIOTMYECKOro 3HAHWUSA, FOTOBHOCTb U CMOCOBHOCTb
0byyaloLmMXCcA PYKOBOACTBOBATLCA B CBOEMN AEATENbHOCTU LLEeHHOCTHO-CMbIC/I0BbIMU YCTaHOBKaMM,
npucyWwnMm cucteme brMonornyeckoro ob6pasoBaHmsA, HaaMYMe 3KOIOrMYEeCKoro NPaBoOCoO3HaHMUA,
CNOCOBHOCTM CTaBUTb LLESIN U CTPOUTD KU3HEHHbIE MaHbI.

JINUHOCTHbIE pe3y/ibTaTbl OCBOEHMA NpeameTa «brMonorMa» AoCTUraloTcsa B eaMHCTee yuyebHOoM 1
BOCMUTATENbHOW AEATE/IbHOCTU B COOTBETCTBMM C TPAANLMOHHBIMU POCCUNCKUMU COLMOKYNbTYPHbBIMU,
UCTOPUYECKUMU N AYXOBHO-HPABCTBEHHbIMU LLEHHOCTAMMU, MPUHATbIMU B O6LLI,ECTBe npasuaamum 1
HOpMamM NoBeaeHMA U CNoCcoBCTBYIOT NpoLeccam CaMono3HaHMA, CaMOBOCMMUTaHUA U CaMOpPa3BUTUS,
pPa3BUTUA BHYTPEHHEN MO3NLMN IMYHOCTU, NAaTPUOTU3MA, YBAXKEHMA K 3aKOHY M NPaBOMNOPAAKY,
YyenoBeKy TPyAa U CTapllemy NOKONEHUIO, B3aUMHOIO YBasKeHUs, bepeskHOro OTHOLEHMA K
KyAbTYPHOMY Hac/ieamio U TpaamumMam MHOFOHaLUMOHaAbHOro Hapoaa Poccuitickon depepauun,
NpPMPOAE N OKPYKaloLLEN cpeae.

JINYHOCTHbIE pe3y/bTaTbl 0CBOEHUSA y4ebHOoro npegmerta «bronorua» AoAXHbI OTPaXKaTb rOTOBHOCTb U
CNoCcobHOCTb 0BYyYatoWMXCA PYKOBOACTBOBATLCA CHOPMUPOBAHHOM BHYTPEHHEN NO3ULMEN TNYHOCTH,
CUCTEMOM LLIEHHOCTHbIX OPUEHTALLMUIA, MO3UTUBHbIX BHYTPEHHUX YBEXKAEHWUI, COOTBETCTBYIOLLINX
TPaAULMOHHBIM LIeHHOCTAM POCCUIACKOro obL,ecTBa, pacluMpeHME }KU3HEHHOTO ONbITa M ONbITa
OeATeNbHOCTU B NpoLecce peannsaumnmn 0CHOBHbIX HanpaBaeHUn BOCNUTaTEIbHOW AeATeNbHOCTH, B TOM
yucse B YacTu:

1) rpak4aHCKoOro BOCNMUTaHMA:

chOpPMUPOBAHHOCTb FPaXKAaHCKOM NO3NLMM 06YyYatoLLErOCA KaK aKTUBHOIO U OTBETCTBEHHOIO Y/1eHa
poccuinckoro obLLecTsa;

OCO3HaHMe CBOUX KOHCTUTYLLMOHHDbIX NpaB n O6ﬂ3aHHOCT6ﬁ, yBaxXeHune 3aKOHa U nNpaBonopAaKa,

rOTOBHOCTb K COBMECTHOM TBOp‘-IECKOﬁ AeATENDbHOCTU NPU CO34aHUN YHE6HbIX NMPOEKTOB, peweHnn
yLIE6HbIX M NO3HaBaTe/IbHbIX 3a4a4, BbINOJ/IHEHUN bronormyeckmx 9KCNEPMMEHTOB,



CNocobHOCTb onpeaenaTb COBCTBEHHYIO MO3ULMIO MO OTHOLLIEHUIO K ABAEHUAM COBPEMEHHOM XKU3HU U
0b6bACHATD eé;

YMEHME y4nTbIBaTb B CBOUX AENCTBUAX HEOBXOAMMOCTb KOHCTPYKTMBHOIO B3aMMOAENCTBUA loaei C
pasHbIMK YBeXKaeHNAMMN, KYAbTYPHLIMWU LLEHHOCTAMMW U COLMANbHbIM MONOXKEHUEM;

FOTOBHOCTb K COTPYyAHWMYECTBY B NpoL,ecce COBMECTHOIO BbINO/IHEHUA y‘-IE6HbIX, NO3HaBaATE/IbHbIX U
ncenenoBatelbCKUX 3a4a4, yBaXXKUTe/ZibHOro oTHoOWeHUA K MHEHUIO ONMOHEHTOB NpU O6Cy)-K,£I,EHVIVI
CNMOpPHbIX BONPOCOB 6ronormyeckoro coaepraHuA;

FOTOBHOCTb K I'YMaHVITapHOﬁ n BOﬂOHTépCKOVI AEeATE/IbHOCTH,
2) NaTPUOTUYHECKOTIo BOCNMUTAHUA!

cpOpPMMPOBAHHOCTb POCCUICKOM FpaXKLaHCKOW MAEHTUYHOCTM, MAaTPUOTU3MA, YBAXKEHUA K CBOEMY
Hapoay, 4yBCTBa OTBETCTBEHHOCTM nepes, PoamHoON, ropAoCcTy 3a CBOM Kpali, CBOO PoguHY, CBOM A3bIK U1
Ky/IbTypY, MPOLL/IOE U HACTOALLEe MHOTOHALMOHaAbHOTO Hapoaa Poccuu;

LEeHHOCTHOE OTHOWEHME K NPUPOAHOMY Hacneguto U NaMATHUKaM npupoabl, 4OCTUKEHUAM Poccuun B
HayKe, UCKYCCTBE, CNOPTE, TEXHONOTUAX, TPYAE,

CNOCOBHOCTb OLEHMBATL BKIAL POCCUMACKMX YHEHBIX B CTAHOBAEHME U PAa3BUTUE BUMONOTUN, MOHUMAHUA
3HayYeHusa 6MoN0rMM B MO3HAHWM 3aKOHOB NPUPOAbI, B *KU3HW YENIOBEKA U COBPEMEHHOIO 06LLLECTBa;

naenHan ybexx 4EHHOCTb, FOTOBHOCTb K C/YXeHMIo 1 3aumTe OTeyectsa, OTBETCTBEHHOCTb 3a ero cyabby;
3) AYXOBHO-HPABCTBEHHOrO BOCMMTAHUA:

0CO3HaHMWe AyXOBHbIX LIeHHOCTEN POCCUMIMCKOro Hapoaa;

chopMMPOBaAHHOCTb HPABCTBEHHOMO CO3HAHMA, STUYECKOro NoBeAeHUs;

CNOcobHOCTb OLEeHMNBATb CUTYaLUIO U NPUHNUMATb OCO3HAHHbIE PELLEHNA, OPUEHTUPYACb Ha MOPa/IbHO-
HpPaBCTBEHHbIE HOPMbI U LLEHHOCTU,

OCO3HaHWMe INYHOro BK/N1ada B NOCTpPOeHUE yCTOVILIMBOFO 6yp,yu.|,ero;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POAUTENAM, CO34aHNI0 CEMbM HA OCHOBE OCO3HAHHOTO NPUHATUA
LEeHHOCTE CEMENHOM KU3HU B COOTBETCTBMM C TpagMLUMAMKM Hapoaos Poccuu;

4) 3CcTeTUYECKOro BOCNUTaHuA:

3CTETMYECKOE OTHOLLEHUE K MUPY, BKAOYAA 3CTETUKY BbITa, HAYYHOrO M TEXHMYECKOro TBOPYECTBa,
cnopTa, Tpyaa, obwecTBeHHbIX OTHOLWEHWIA;

NOHMMaHME SMOLLIMOHAIbHOIO BO3Ael7ICTBVIFI KNBom npupoabl n €€ UEeHHOCTH;

rOTOBHOCTb K CAMOBbIPAXKEHWUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMIEHNE NPOABAATL KayecTsa
TBOPYECKOWN INYHOCTH;

5) ¢pusnyeckoro BocnutaHma, GOPMMUPOBaAHUA KY/IbTYPbI 340POBbA Y IMOLIMOHAbHOIO 61aronoyyuns:



NoHUMaHME U peannsauma 300pPOBOro M 6esonacHoro obpasa KU3HU (3a40poBoe NUTaHune, cobaoaeHme
rMrMeHNYEeCcKMX NPaBuA M HOpM, cbanaHCMPOBAHHDLIN PEXUM 3aHATUIN U OTAbIXa, PeryiapHasn
¢du13MYecKas aKTUBHOCTb), bepeKHOro, OTBETCTBEHHOTO M KOMMNETEHTHOrO OTHOLLEHUA K COBCTBEHHOMY
du13MYECKOMY M NCUXMYECKOMY 340PO0BbIO;

NMOHMMaHMe UeHHOCTU nNpasuin MHANBUAYA/ZIbHOTO U KONNNEKTUBHOIO b6e3onacHoro noseaeHmA B
CUTYyaUuAX, YrpoXKakowmnx 340Pp0Bb0 U XU3HU ﬂI'O,CI,EI\/'I;

OCO3HaHWe NOCNAeACTBUIA U HEMPUATUA BPeAHbIX NPMBbLIYEK (ynoTpebneHna ankorons, HapKOTUKOB,
KypeHus);

6) TPYA0BOro BOCNUTAHMA:
FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCTM MacTepcTBa, Tpyaonobue;

rOTOBHOCTb K aKTUBHOM AeATeNbHOCTU TEXHOJIOTMYECKOM U COLI,VIaﬂbHOﬁ HanpaB/1e€HHOCTH, crnocobHoCTb
WHULUNNPOBATb, NJIAHNPOBATb M CAMOCTOATE/IbHO BbINMOJ/IHATb TaKYO AEATE/IbHOCTb;

WHTEpPEC K pa3inyHbIM chepam npodeccnoHabHON AeATeNIbHOCTM, YMEHME COBEPLLATh OCO3HAHHbIN
Bblbop byayLliei npodeccmm 1 peannsoBbiBaTb COGCTBEHHbIE }KU3HEHHbIE NAaHbI;

rOTOBHOCTb M CNOCOBHOCTb K O6pa3OBaHMIO n CaMOO6pa3OBaHMPO Ha NPOTAXEeHUN BCEM YKU3HU;
7) 9KO/10r'nMYeCKoro BoCnNUTaHnA:

3KO/I0TMYECKK LLeiecoobpasHoe OTHOLLEHWE K MPUPOAE KaK UCTOYHUKY XU3HWU Ha 3emsie, OCHOoBe eé
CYLLECTBOBaHMSA;

NOBbILLIEHME YPOBHA 3KOIOTMUYECKOM KyNbTYPbl: MPMoBpeTeHne onbiTa NJ1aHMPOBAHMA NOCTYNKOB U
OLLEHKM UX BO3MOXKHbIX MOCNEACTBUI ONA OKPYKalOLLEN cpeabl;

0CO3HaHWe rnobanbHOro XapaKTepa 3Ko/10rm4yecKkmnx I'Ip06}'IEM n I'IYTEVI nx peweHusa;

cnocobHOCTb NCNO/b30BaTh NpuobpeTaemble NPU U3y4eHUM BUONOTMM 3HAHWUA U YMEHMUA NPU PELLEHUM
npobsem, CBA3aHHbIX C paLMOHaIbHbIM MPMPOAONO0/b30BaHMEM (cObAOAEeHNE NPaBWU NOBEAEHMUA B
npupoge, HanpaB/ieHHbIX Ha COXPaHEHME PaBHOBECUSA B 9KOCMCTEMAX, OXPaHY BMAOB, IKOCUCTEM,
6uocdepbl);

aKTUBHOE HenpuATUe AENCTBMIA, MPUHOCALLMX BPE OKPYHKatoLLe NpupoaHoi cpeae, ymeHue
NPOrHo3MpoBaTb HEGNAroNPUATHbIE SKONOTMYECKUE NOCNEACTBMA NPeANnPUHUMAEMbIX AEACTBUIN U
npeaoTBpaLLaTh UX;

Hanu4yMe PasBUTOro 3KONOMMYECKOrO MbILLNEHWNA, SKONOTUYECKOWN KYNbTYpbl, OMNbITa A4eATebHOCTU
3KONI0MMYECKOMN HanpaBAeHHOCTU, YMEHUA PYKOBOACTBOBATLCA UMW B MO3HaBaTe/bHOM,
KOMMYHMKaTMBHOW U COLlMaNbHOM NPaKTUKe, TOTOBHOCTU K Y4aCTUIO B NPAKTUYECKOW AeATeIbHOCTH
3K0ON0MMYECKon HanpasBaeHHOCTH;

8) LLeHHOCTM Hay4HOro NO3HaHMA:



chopMMPOBAHHOCTb MUPOBO33PEHUSA, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO PAa3BUTUA HayKKU U
06LECTBEHHOW NPaKTUKM, OCHOBAHHOrO Ha AManore Ky/ibTyp, CNOCOBCTBYIOLLEr0 OCO3HAHMUIO CBOEro
MECTa B NOJIUKY/NIbTYPHOM MUPE;

coBepLleHCTBOBaHUE A3bIKOBOM M YNTATENbCKOM KYNbTypbl KaK CpeacTtBa B3aMMO,D,EVICTBMFI mexay
NHoAbMU N NO3HAHUA MUPa;

NOHWMaHMe cneunduKM BUONOTMM KaK HayKK1, 0CO3HaAHUA eé ponu B GOpMUPOBAHUM PALLUOHANBHOTO
Hay4YHOro MbILUIEHMA, CO34aHUMU LLeNOCTHOTO NPeACTaBAeHUA 06 OKPYKAOLWEM MUPE KaK O eANHCTBE
npupoabl, YeNo0BeKa M 0OLWEeCTBa, B MO3HAHMM NPUPOAHbLIX 3aKOHOMEPHOCTEN U peLleHnn npobaem
COXpaHeHusa NPUMPOAHOro paBHOBECUS;

y6eXKAEHHOCTb B 3HAYMMOCTN BUOIOTUKN A1 COBPEMEHHOW LUMBUAM3ALMN: obecneyeHma HOBOro YPOBHS
pPa3BUTMA MeaULUMNHbI, CO34aHNE NEePCNEKTUBHbIX BMOTEXHOIOMMIN, CNOCOBHbIX pelaTb pecypcHble
npobsiembl pa3BUTUA YesloBEeYEeCTBa, MOUCKA NyTen BbiXoAa U3 r106anbHbIX 3KOA0MMYecKux npobiem u
obecneyeHus nepexosa K yCTOMYMBOMY Pa3BUTHIO, PALLMOHAIbHOMY UCMO/Ib30BAHMUIO NPUPOLHbIX
pecypcoB 1 GOpMUPOBAHUIO HOBbIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTb B NOJlyYEHUM BUONOTMYECKUX 3HAHWUI B LLEIAX MOBbILLEHUS 0BLWEN KYyNbTypbl,
€CTeCTBEHHO-HaY4YHOM rPaMOTHOCTM, Kak COCTaBHOM YacTu GYHKLUMOHANbHOM rpaMoOTHOCTH
obyyatowmxcs, bopmmnpyemon npu nsydeHnn bronorum;

NMOHMMaHME CYLWHOCTU METOA0B NO3HaHUA, UCNOJIb3yeMbIX B €ECTECTBEHHbIX HAayKaX, CNocobHoCTH
MCNO1b30BaTb NOJslyd4aemble 3HAaHUA ONA aHa/IN3a U 06bACHEHUS ABNEHUN OKpyXatuiero mmpa n
NPOMCXO4ALLNX B HEM M3MeHEHVIl7I, ymeHue genatb 060CHOBaHHbIE 3aK1HOYEHMA Ha OCHOBE HAY4HbIX
d)aKTOB N MMEKLWNXCA OaHHbIX C LLleN1blo Noa1ly4yeHUA AOCTOBEPHbIX BbIBO40B;

CNOCOBHOCTb CAMOCTOATE/IbHO UCMO/Ib30BaTb HUONOTMYECKME 3HAHUA Aana peweHunAa I'IpO6/'I€M B
peanbHbIX XXU3HEHHbIX CUTYaLUUAX;

OCO3HaHMe UeHHOCTU Haquon AeATeNbHOCTU, TOTOBHOCTb OCYLLECTB/IATbL MPOEKTHYIO U
ncenenoBaTeNbCRyo A4eATeENNIbHOCTb UHAMBUAYA/IbHO U B Tpynne;

rOTOBHOCTb M CMOCOBHOCTL K HenpepbiBHOMY O6pa3OBaHMIO n CaMOO6p83083HMPO, K aKTUBHOMY
nony4eHno HOBbIX 3HaHM No 6MONOrMKN B COOTBETCTBUMN C XKU3HEHHbBIMMU I'IOTpe6HOCTHMVI.

METANPEAMETHbIE PE3Y/IbTATbI

MeTanpegmeTHble pe3y/bTaTbl 0CBOEHMA y4ebHOro npeameTa «bronorna» BKAKOYAIOT: 3HaYMMble ANSA
$OPMUNPOBAHUA MUPOBO33PEHNA 0BYYAIOLLMXCA MEKAMCUUMNINHAPHBIE (MEeXNpeaMeTHble)
obLeHayyYHble NOHATUA, OTPaXKatoLMe LLeIOCTHOCTb Hay4YHOM KapTUHbI MUPa M cneundrKy MeToaos
NO3HaHMSA, UCMO/b3YEMbIX B €CTECTBEHHbIX HayKax (BewwecTBo, aHeprus, ABneHue, NpoLecc, CUCTeMa,
Hay4HbIM GaKT, NPUHLMM, FTMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUA, UCCNedoBaHue, HabntogeHve,
M3MepeHue, SKCNepUMEHT U APYrux), yHMBepcanbHble yyebHble AeicTBUA (No3HaBaTebHble,
KOMMYHWKaTUBHbIE, PETYATUBHbIE), obecneunBatowme GopmmpoBaHne GyHKLUMOHANbHON FPaMOTHOCTH
M CouManbHOM KoMNeTeHUMN 0byYatoLmxca, CNocobHOCTb 06yYaloLWMXCA UCNOb30BaTb OCBOEHHbIE



MEXANCLMNINHAPHbIE, MMPOBO33PEHYECKME 3HaHNA U YHMUBEPCabHble yYebHble AeicTBUA B
no3HaBaTeNbHOM 1 COLMaNbHOMN NPaKTUKE.

MeTanpegmMeTHble pe3y/ibTaTbl OCBOEHMA NPorpaMmmbl cpeaHero obuiero ob6pasoBaHma 4OMXKHbI
oTparkaTb:

OBnageHne yHuBepcanbHbIMU y4ebHbIMM NO3HaBaTEIbHbIMWU AeNCTBUAMU:
1) 6a30Bble IorMYeckne AencTemA:
camocToaTenbHO GOpPMYINPOBaTb U aKTyaansnposaTb Npobaemy, paccMmaTpmBaTb €€ BCECTOPOHHE;

MCMONb30BaTb NPW OCBOEHUMN 3HAHUIA NPUEMbI TOTMYECKOrO MbILLEHMA (aHaNU3a, CMHTe3a, CpaBHEHUS,
Knaccudukaumm, 06061LeHmA), packpbiBaTb CMbICT BUONOTUYECKUX NOHATUN (BbIAENATb UX XapaKTepHble
NPW3HaKK, yCTaHaBAMBaTb CBA3U C APYrMMU NOHATUAMM);

onpeaenATb uenn AeATeNbHOCTU, 3a4aBaA NapaMeTpbl U KpUTepUn UX OCTUXKEHNA, COOTHOCUTL
pe3ynbTaTbl A4eATE/IbHOCTU C NOCTaB/IEHHbIMU Lenamu;

MCNo/1b30BaTb OMOIOrMYECKMEe NOHATUA ANA 06bACHEHNA GAKTOB U ABEHWNIN XXUBOM NPUPOAbI;

CTPOUTb JIOTUYECKME pacCyKaeHMA (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHaN0rMun), BbIABAATb
3aKOHOMEPHOCTU W MPOTMBOPEUNS B pacCMaTPUBaAEMbIX ABMEHMAX, GOPMYNMPOBaTb BbIBOAbI U
3aKN0YeHNS;

NPUMEHATb CXEMHO-MOJe/IbHbIE CPpeACTBa ANA NPeacTaBNeHNA CYWeCTBEHHbIX CBA3el M OTHOLIEHWI B
n3yv4yaemMbix 61oNorMyecknx 06beKTaX, a TaKXe I'IpOTVIBOpG‘-IVIVI pPa3HOro poAaa, BblAB/1IEHHbIX B PA3/INYHbIX
MH(I)OpMaLI,MOHHbIX NUCTOYHUKaAX;

pa3pabatbiBaTb NAAH pelweHusa NpobaemMbl C yYYETOM aHANN3a MMEIOLLMXCA MaTePUaAbHBIX U
HemaTepmManbHbIX PECYpPCOB;

BHOCUTb KOPPEKTUBbLI B AeATE/IbHOCTb, OLLeHNBATb COOTBETCTBUNE PE3Y/NIbTATOB LeNAM, OUueHNBATb PUCKU
I'IOCI'Ie,CI,CTBMI\/JI AEeATENbHOCTU,

KOOPAOWNHNPOBATb U BbIMOJ/IHATDL pa60Ty B YC/10BUAX pPeAZIbHOIO, BUPTYa/ZIbHOIo A KOM6MHMpOBaHHOI'O
B3aVIMO,CI,el7|CTBVIFI;

pa3BMBaTb KPeaTUBHOE MbILLIEHUE NPU PELLIEHNUN }KUSHEHHbIX NPob6aem.
2) 6a30Bble UcceaoBaTeNbCKME AENUCTBUSA:

BNAfETb HaBblKaMW y4ebHO-MCCen0BaTe/IbCKOM U NPOEKTHON AeATeNbHOCTM, HaBbIKaMU pa3peLLeHus
npobnem, cnoCOHHOCTLIO M FOTOBHOCTBIO K CAMOCTOATE/IbHOMY MOUCKY METOA0B peLleHMA NPaKTUYECKUX
33434, NPUMEHEHMUIO Pa3INYHbIX METOLOB NO3HAHUS;

MCMNONb30BaTb Pa3/INyHbIE BUAbI AEATENLHOCTM MO NOSYYEHWUIO HOBOTO 3HAHUA, €ro MHTepnpeTaLmy,
npeobpasoBaHMIO U NPUMEHEHMUIO B y4E€OHbIX CUTYaLMAX, B TOM YMCAE NPU CO34aHMN YYeOHbIX U
COLMANbHbIX NPOEKTOB;



bopMMpOBaTb HAayYHbIM TUM MbILWEHMWSA, BNAAETb HAYYHON TEPMUHONOTMUEN, KTOYEBBIMU MOHATUAMM U
MeToLaMu;

CTaBUTb U pOpPMYIMpPOBaTb CO6CTBEHHbIE 334a4M B 06pa3oBaTe/IbHOW AEATENbHOCTU U }KU3HEHHbIX
cUTyaumsx;

BbIABNATL MPUYNHHO-CEACTBEHHbIE CBA3M M aKTYaIM3MPOBATb 33434y, BblABUIaTb rMNoTesy eé
peLleHus, Haxo4MTb apryMeHTbl AN 40Ka3aTe/IbCTBA CBOUX YTBEPXKAEHMWI, 3a43aBaTb NapamMeTpbl 1
KpUTEPUU peLLeHus;

dHa/IN3NPOBATb NOJIYy4EHHbIE B XO4€ PeELUEHNA 3a4a4YM PE3Y/IbTATbl, KOUTUHECKUN OLLEHMBATDL UX
AOCTOBEPHOCTb, MPOrHO3NpPOBAaTb U3IMEHEHUNE B HOBbIX YCN1OBUAX;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHWBATb NPUOBPETEHHDIN OMbIT;

OCYLLECTBAATH LiesieHanpaBaeHHbI MOMUCK nepeHoca cpeacTs n cnocobos AencTena B
npodeccnoHanbHyto cpeay;

YMEeTb NEPEHOCUTb 3HAHNA B NO3HABATEJ/IbHYIO N MPAKTUYECKYHO obnactu KN3HEeOEeATE/IbHOCTH,
YMETb MHTErpnpoBaTb 3HaHNA U3 Pa3HbIX y‘486HbIX npegmeTos,

Bbl4BUIraTb HOBblE NAEN, Npeasiaratb OPpuUrMHasibHblie NnoAxo4bl N pelwieHnA, CTaBUTb I'Ip06}'IEN\bI n
3a4a4un, Agonyckaouwme anbtepHaTUBHbIE pelleHnA.

3) paboTa c MHpopmaumen:

OPUMEHTMPOBATLCA B PA3NIUUYHbIX UCTOYHMKAX MHGOpMaUMK (TeKcTe yuebHOro nocobus, HayyHo-
nonyaapHoi nTepatype, BUONOTMUYECKUX CIOBAPAX U CMPaBOYHNKAX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B
WMHTepHeTe), aHaNn3MpoBaTb MHPOPMALMIO PA3NUYHBIX BULOB U GOPM NPeacTaBAEHUSA, KPUTUUYECKN
OLEHMBaTb €€ AOCTOBEPHOCTb M HEMPOTUBOPEUNBOCTD;

dopmynnpoBaTb 3anNpochbl N MPUMEHATb Pa3/IMYHblE METOAbl NPU NOUCKe 1 0TOope BMOIOrMYEeCcKoM
nHbopmaunmn, HeobxoanMMon s BbINOJHEHWUS y4ebHbIX 3a4aY;

an06peTaTb onbIT NCNONb30BaHUA VIH(bOpMaLI,MOHHO-KOMMYHMKaTVIBHbIX TEXHOﬂOFMl\;i,
COBepLEeHCTBOBATb KY/1IbTYPY aKTUBHOIO MCMNOJZ1Ib30BaHUA PA3/INYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BbIOMPaTb ONTUMANbHYIO GOopMy NpeacTaBieHns buonoruyeckom nHdopmaunm
(cxembl, rpaduKmM, anarpammbl, TabAULbI, PUCYHKU U OPYrOe);

MCNOJIb30BaTb Hay4YHbIN A3bIK B Ka4ecTBe cpeacTBa Npu paboTte c buonornyeckon nHpopmaumen:
NPUMEHATb XMMUYEcKne, pusnyeckme u matematuyeckne 3Haku U CMMBObI, Gopmynbl, abbpesunaTypy,
HOMEHKNATYpY, UCMO/1b30BaTb U Npeobpa3oBbiBaTb 3HAKOBO-CMMBOJIMYECKME CPeACTBA HAarNAAHOCTY;

B/IaZleTb HaBblKaMM pacno3HaBaHMA U 3aWMTbl MHGOpMaLMK, MHGOPMaLMOHHON Be3onacHOCTH
JINYHOCTW.

OsnageHue YHUBEPCA/IbHbIMU KOMMYHUKATUBHbIMUA AeﬁCTBMﬂMMZ

1) obuieHue:



OCYLLECTBAATb KOMMYHMKALLMK BO BCeX chepax }KU3HU, aKTMBHO y4acTBOBaTb B AMasnore Uau AMCKyCccum
Mo cyliecTBy obcy»Kaaemol Tembl (yMeHWe 3a4aBaTb BOMNPOCHI, BbICKa3blBaTb CyXKAEHUSA OTHOCUTE/IbHO
BbINO/NIHEHWNA NpeanaraeMoin 3afadum, yuUnTbiBaTb MHTEPECHI U COrNacoBaHHOCTb NO3ULNIM APYrnX
YYaCTHMKOB AManora Uam AUCKyccum);

pacrno3HasaTb HeBepbanbHble cpeacTsa 0bLeHNA, NOHMMaTb 3HaYeHUeE COLManbHbIX 3HAKOB,
NpPeAnoCbINOK BOSHUKHOBEHWUA KOHPAMKTHBIX CUTYaLUMU, YMETb CMATYaTb KOHPANKTbI U BECTU
neperosopsl;

BNafeTb pasnnyHbiMK cnocobamu obLeHnA 1 B3aMMOAENCTBMA, MOHUMAaTb HAMEPEHUA APYrnx Aoaen,
NpoAB/AATb YBaXKMUTE/IbHOE OTHOLIEHNE K cobecegHUKY U B KOPPEKTHOM dopme GopMyInMpoBaTb CBOU
BO3paXeHus;

pa3BEPHYTO M NOTMUYHO M3NaraTb CBOK TOUKY 3pEHUA C UCNO/b30BaHNEM A3bIKOBbIX CPEACTB.
2) coBmecTHanA AeATeNbHOCTb:

NMOHWMATb U MUCNO/Ib30BaTb NPENMYLLECTBA KOMAaHAHON U MHAMBUAYANbHOW PaboTbl NPK peLlleHmnm
6uonormyeckon npobsemol, 060CHOBbIBaTb HEOBXOAMMOCTb NPUMEHEHUSA TPYNNOBbIX GopM
B3aMMOAENCTBUSA NPU peleHnn yyebHoi 3agaum;

BbI6MpaTb TEMATUKY U METOLbl COBMECTHbIX AeﬁCTBMﬁ C y‘-IéTOM 06LLI,VIX nHTEPECOB U BO3MOXKHOCTEM
KaXX40ro 4ieHa KONNeKTUBA,

NPUHUMATb LM COBMECTHOM AeATeIbHOCTU, OPraHM30BbIBaTbh M KOOPAMHMPOBATL AENCTBMA NO eé
OOCTUXEHMIO: COCTaBAATb NJaH AeUCTBUIA, pacnpeaenaTb POAN C YYETOM MHEHUIA YHaCTHUKOB,
ob6cyKaaTh pesybTaTbl COBMECTHOMN paboThl;

OLEHMBATbL KAYeCTBO CBOET0 BKNAAA M KaXKA0r0 YYaCTHMKA KOMaHAbl B 06K pe3ynbTaT no
pa3paboTaHHbIM KpUTEPUAM;

npeasiaratb HOBble MPOEKTbI, OLLEHNBATb UAEN C NO3ULINUM HOBU3HbI, OPUIMHAIBHOCTU, MPAKTUYECKON
3HAYMMOCTW;

OCYLLLECTBAATL NO3UTUBHOE CTPaTErMyeckoe NoBeAeHME B Pa3/IMYHbIX CUTYaLMAX, MPOABNATb TBOPYECTBO
1 BOobpaXkeHue, 6bITb MHULIMATUBHbBIM.

OBnageHune yH1BepCcaabHbIMU PEryAATUBHbIMMN AeNCTBUAMM:
1) camoopraHuM3auus:

MCNo/b30BaTb 6MOAOrMYECKMNE 3HAHMA A1A BbIABNEHMA NPO6AeM U UX PELUEHUA B }KU3HEHHbIX U
y4yebHbIX CUTyaLMsX;

BbI6MpaTb Ha OCHOBE BMONOrMYECKUX 3HAHW Luenesble N CMbiIC/10Bble YCTAHOBKU B CBOUX AeﬁCTBMHX n
NOCTYMNMKax No OTHOLWEHUIO K *Knsom npupoae, cBoemMmy 340p0BbIO 1 340P0BbIO OKPYKAOLWUX;

CaMOCTOATE/IbHO OCYLLLECTB/IATL MO3HABATE/IbHYIO AEATE/IbHOCTb, BbIABAATL NPOBAEMbI, CTaBUTb U
dopmynunpoBaTb cOBCTBEHHbIE 3a4a4M B 06pa3oBaTe/IbHOM AeATe/IbHOCTU U 3 KU3HEHHbIX CUTyauumAXx;



CaMOCTOATE/IbHO COCTABAATb MN/1aH peLleHna Npobaembl C YYETOM MMEIOLLMXCS PECYPCOB, COOCTBEHHbIX
BO3MOXKHOCTEN U NpeanoYTeHUN;

[0aBaTb OLEHKY HOBbIM CUTYaLUAM;
pacWmnpaTb PamMKK y4ebHOro npeameTa Ha OCHOBE JINYHbIX NPeAnoYTeEHUN;

JAenaTb 0CO3HaHHbIN BbIOGOP, aprymeHTUPOBaTb ero, 6paTb OTBETCTBEHHOCTL 3a PeLIeHME;
OL,eHMBaTb NPUOBPETEHHDBIN OMbIT;

cnocob6cTBOBaTH POPMUPOBAHMIO U MPOABIEHUIO LUIMPOKOMN 3PYAMLMMN B Pa3HbIX 061aCTAX 3HAHWIA,
NOCTOAHHO NOBbILWATL CBOM 06pa3oBaTe/IbHbIN U KY/NbTYPHbIN YPOBEHD.

2) CaMOKOHTPO/b:

[aBaTb OLEeHKY HOBbIM CUTYaLUAM, BHOCUTb KOPPEKTUBbI B AeATE/IbHOCTb, OLLEHMBATb COOTBETCTBUE
pe3yNbTaToB LEeNsam;

BNafeTb HaBblKaMW NO3HaBaTEIbHOW pedieKCUM KaK OCO3HAHMA COBEPLUAEMbIX AEACTBUI U
MbIC/IUTENbHBIX MPOLLECCOB, UX PE3Y/IbTaTOB M OCHOBAHMM, UCMOAb30BaATb NPUEMBI pedneKkcun ans
OLLEHKM CMTyaLun, Bbibopa BEPHOIO peLleHuns;

YMETb OLLEHUBATb PUCKM U CBOEBPEMEHHO MPUHUMATb PELLIEHUA MO UX CHUMKEHWIO;
NPUHMMaTb MOTMBbI U apPryMeHTbl APYrMX NPU aHaAn3e pesyibTaToB AeATeIbHOCTY;
3) npuHATHe ceba 1 apyrux:

NPUHUMaTL cebs, NOHMMAA CBOU HEeAOCTaTKMN U AOCTOUHCTBA;

NPUHUMATb MOTUBbI U apPryMEHTbI APYruUX Npu aHan3e pesynbTaToB AeATeIbHOCTY;
npu3HaBaTb CBOE NPaBo M NPaBO APYrMX Ha OWNOKY;

pPa3suBaTb CNOCOBHOCTb MOHMMATb MUP C NO3NLUN APYroro 4esoBeka.

MPEAMETHDIE PE3Y/IbTATHI

MpeameTHble pe3ynbTaTbl 0cBOeHMA Nporpammbl COO no 6uosnormm Ha 6a3oBoM ypoBHE BKOYAOT
cneumduyeckue gna y4ebHoro npegmerta «bruonorna» HayyHble 3HaHUA, YMEHUA 1 cnocobbl AencTBUi
Mo OCBOEHWIO, MHTEpNpeTaL MM U Npeobpa3oBaHMIO 3HAHWUI, BUAbI A€ATENbHOCTM NO NOAYYEHUIO HOBOFO
3HAHWA U NPUMEHEHMUIO 3HAHUI B PA3INYHBIX Y4EBHbIX CUTYaLMAX, @ TaKXKe B peasibHbIX Y KU3HEHHbIX
CUTYaUMAX, CBA3AHHbIX C Buosormeit. B nporpamme npeameTHble pe3y/bTaTbl NPeACcTaBAeHbl Mo rogam
obyyeHus.

MpeameTHble pe3ybTaTbl 0CBOEHMSA yuebHOro npegmeta «brnonorua» 8 10 Knacce A0/KHbI OTPaKaTb:



cpOpMMPOBAHHOCTb 3HAHMIA O MECTe U POIM BUONOTUM B CUCTEME HAYYHOTO 3HAHWUA ECTECTBEHHbIX HaYK,
8 GOpMMPOBAHMM COBPEMEHHOMN ECTECTBEHHO-HAYYHOM KapTUHbI M1Pa M HaYYHOro MUPOBO33PEHMS, O
BKJa4e POCCUNCKMX U 3apyberkHbIX YYEHbIX-61M0/10T0B B pa3BuTMe 6MoN0rMKn, GYHKLMOHANbHOM
rPamOTHOCTU Ye/I0BeKa 4/1A PeLleHNA MU3HEHHbIX 334aY;

YMeHMe pacKkpbliBaTb CoAepKaHNe BUONOrMYECKMX TEPMUHOB M MOHATUIA: }KMU3Hb, KNETKa, OPraHn3m,
meTabom3m (0bmeH BelLecTB U NpeBpaLLeHMe SHeprum), romeoctas (camoperynaumsa), yposHeBas
OpraHM3aLmaA KMBbIX CUCTEM, CAMOBOCNPOU3BEAEHNE (PENPOAYKUNA), HACNEACTBEHHOCTb,
N3MEHYUBOCTb, POCT U PAa3BUTUE;

yMeHue nsnaraTb buonormyeckme Teopum (KNeTouHan, XpOMOCOMHanA, MyTallMOHHasA, LieHTpaabHas
[0rMa MOJIeKYIApHOM Buonorum), 3akoHbl (I. MeHgens, T. MopraHa, H. U. BaBunoBa) u yueHus (o
LeHTPax MHOroobpasna 1 NPOUCXOXKAEHUA KYNbTYPHbIX pacTeHunii H. U. Basnnosa), onpeaenartb
rpaHuLbl UX MPUMEHUMOCTU K KMUBbIM CUCTEMAM;

YMeHUe BNnageTb MeTtogamm Hay4HoOro no3HaHmA B 6uonoruu: Ha6mo,u,eHme M onncCaHue XuMBbIX CUCTEM,
npoueccos n ABNEHUN, OopraHunsauuMAa n nposegeHune 61onormyeckoro 9KCNEepPMMEHTa, BblaBUXeHNE
rmnoTesbl, BbiAB/IEHME 3aBUCMMOCTU MeXAy nccnegyembiMmn sBeIM4nNHamu, obbsicHeHKe Nnoay4YeHHbIX
PE3yNbTaToOB, NCNOJZIb30BAHHbIX HAaY4YHbIX FIOHFITMVI, TeOpVIl\;1 M 3aKOHOB, YMeHUE AeNaTb BbiBOAbl Ha
OCHOBaAHMKN NONYYEHHbIX pPe3y/1bTaTOB,

YMeHWeE BblAENATb CYLLECTBEHHbIE NPWU3HAKN BUPYCOB, KNETOK MPOKAPUOT 1 3YKapMUOT, OLHOKIETOYHbIX U
MHOTOK/IETOYHbIX OPraHM3MoB, 0COHEHHOCTM NpoLLeccoB: 0bMeHa BELLECTB U NPeBPaLLEHUA SHEPTUM B
KneTke, POTOCUHTESA, NIACTUUECKOTO U SHEPTreTUYECKOrO 0OMeHa, XeMOCUHTE3a, MUTO33a, Mel03a,
ONI0A0TBOPEHUS, PAa3MHOXKEHMUA, UHAMBUAYANbHOTO PA3BUTUA OpraHM3ma (OHToreHes);

YMeHMe NPUMEHATb NoyYeHHble 3HaHUA AN1A 06bACHEHNA BMONOrMUYECKUX NPOLLECCOB U ABNEHUIA, ANA
NPUHATUA NPAKTUYECKUX PELLEHMI B MOBCEAHEBHOM U3HU C Lenbtlo obecneyeHns 6e30MacHOCTM CBOEro
3/10pOBbA N 340POBbA OKPYKAlOLWMX Ntoael, cobnogeHna HOPM rPamMoTHOro NOBEAEHUA B
OKpY»KatoLlen NpupoaHoNi cpeae, NOHUMMaHNE He0BXOAMMOCTU UCMOb30BaHNA AOCTUKEHUIA
COBpPEMEHHOM Buonornm n BUOTeXHONOrni ANA PaLMoOHaNbHOIo NPUPOAONO/b30BaHUS;

YMeHWe pellaTb 3eMeHTapHble reHeTUYeckne 3a4a4n Ha MOHO- 1 AurMbpuaHoe ckpellmBaHme,
cuenneHHoe Hac/iea0BaHUe, COCTaBAATb CXeMbl MOHOTMBPUAHOIO CKPeLWmUBaHNa Aaa npeackasaHma
HacneA0BaHWA NPU3HAKOB Y OPraHN3MoB;

YMeHMe BbINONHATL 1abopaTopHble U NpaKTUYeckue paboTsl, cobtoaate Npasmna npu paboTte ¢
y4ebHbIM 1 N1abopaTopHbiM 060pYA0BaAHUEM;

YMEHME KPUTUYECKM OLLEHNBATb M MHTEPNPETMPOBaTb MHPOPMaLMIO BMONOrMYECKOro coaepKaHus,
BKJ/1I04AIOLLYIO MCEBAOHaYUYHbIE 3HAHUA U3 Pa3/INYHbIX MCTOYHUKOB (CpeacTBa MacCcoBoOW MHGOpMaLUN,
Hay4yHO-NOMyNSPHbIE MaTepMabl), STUYECKME aCNEKTbI COBPEMEHHbIX UCCNeA0BaHMI B B1Monormu,
MmeguumnHe, 6MOTEXHONOMMM;

yMeHMe co34aBaTb COOBCTBEHHbIE MUCbMEHHbIE W YCTHbIe coobleHmna, 0606Las buonornyeckyto
MHPOPMALLMIO U3 HECKONIbKUX UCTOYHMKOB, FPaMOTHO MCNO/Ib30BaTb MOHATUIMHLIN annapat buonoruu.

MpeameTHble pe3ybTaTbl 0CBOEHMA y4ebHOro npegmeta «buonorma» B 11 Knacce A0/KHbI OTPaXKaTb:



cpOpMMPOBAHHOCTb 3HAHMIA O MECTe U POIM BUONOTUM B CUCTEME HAYYHOTO 3HAHWUA ECTECTBEHHbIX HaYK,
8 GOpMMPOBAHMM COBPEMEHHOMN ECTECTBEHHO-HAYYHOM KapTUHbI M1Pa M HaYYHOro MUPOBO33PEHMS, O
BKJa4e POCCUNCKMX U 3apyberkHbIX YYEHbIX-61M0/10T0B B pa3BuTMe 6MoN0rMKn, GYHKLMOHANbHOM
rPamOTHOCTU Ye/I0BeKa 4/1A PeLleHNA MU3HEHHbIX 334aY;

YMeHMe PacKpbIBaTb coaepKaHne 6BUoNOrnYecknx TePMUHOB U NOHATUIN: BUA, Nonyaauma, reHopoHa,
3BOJIIOLMA, ABUNKYLLME CUAbI (DaKTOPbI) 3BONOLMM, NPUCNOCOHBIEHHOCTb OPraHN3MOB,
BMA006pa3oBaHue, sKoaornyeckme GpakTopbl, SKOCUCTEMA, NPOAYLEHTbI, KOHCYMEHTbI, PeyLeHTbl,
Lenu NMTaHuaA, 3KoaorMyeckas nupamuaa, bmoreoueHos, buocodepa;

ymeHue usnaratb 6uonornyeckme Teopmm (aBostouMoHHan Teopua Y. JapBuHa, CMHTETUYECKan Teopus
3BOJIOLLMM), 3aKOHbI M 3aKOHOMEPHOCTM (3apoablwesoro cxoactsa K. M. bapa, yepeoBaHMA rNaBHbIX
HanpasneHuit K nytel asontounn A. H. CeBepuoBa, yueHua o 6uocdepe B. U. BepHaackoro),
onpenenaTb rpaHuLLbl UX MPUMEHMUMOCTHU K KUBbIM CUCTEMAM;

YMeHUe BNnageTb MeTtogamm Hay4HoOro no3HaHmA B 6uonoruu: Ha6mo,u,eHme M onncCaHue XuMBbIX CUCTEM,
npoueccos n ABNEHUN, OopraHunsauuMAa n nposegeHune 61onormyeckoro 9KCNEepPMMEHTa, BblaBUXeHNE
rmnoTesbl, BbiAB/IEHME 3aBUCMMOCTU MeXAy nccnegyembiMmn sBeIM4nNHamu, obbsicHeHKe Nnoay4YeHHbIX
PE3yNbTaToOB, NCNOJZIb30BAHHbIX HAaY4YHbIX FIOHFITMVI, TeOpVIl\;1 M 3aKOHOB, YMeHUE AeNaTb BbiBOAbl Ha
OCHOBaAHMKN NONYYEHHbIX pPe3y/1bTaTOB,

YMeHMe BblAENATb CYLLECTBEHHbIE MPMU3HAKN CTPOEHMA BUONOTMUYECKMX OO EKTOB: BUAOB, MONYAALUNA,
NPOAYLEHTOB, KOHCYMEHTOB, peayLEeHTOB, BUOreoLLeHO30B N 3KOCUCTEM, OCOBEHHOCTH NPOLLECCOB:
HacneACcTBEHHON M3MEHUYMBOCTU, eCTeCTBEHHOTO 0T6Opa, BUA00OPa30BaHMNA, NPUCNOCO6AEHHOCTH
OpraHM3MoB, AeNCTBMUA IKOMOrMYeCcKUX GaKTOpOB Ha OpraHM3Mbl, MEePEHOCa BELLECTB M MOTOKa SHEPrnn
B 3KOCUCTEMAX, AHTPOMOreHHbIX U3MEHEHWIA B 3KOCUCTEMAX CBOEW MECTHOCTM, KPYyroBopoTa BELLECTB U
6MOreoXMMmnYecKMx LMKNoB B buocoepe;

YMeHUe NPUMEHATb NOyYEeHHble 3HaHWUA AN 06bACHEHMA BUONOTMUYECKMX NPOLLECCOB U ABNEHUIA, ANA
MPUHATUA NPAKTUYECKUX PeLLEHMIA B NOBCEAHEBHOMN XU3HM C Lenblo obecneyeHns 6e3onacHOCTM CBOEro
3[,0p0OBbA U 340P0BbA OKPYKAOWMX Ntoael, cobNtoaeHNa HOPM FPaMOTHOrO NoBeAEeHUS B
OKpY*KaloLel NpMpoaHoi cpeae, NoHMMaHMe HeobXxoA4MMOCTU UCNONb30BaHUA AOCTUKEHUI
COBpPEMeHHOoM 61Moi0rnn 4N PaLMOHaIbHOIO NPUPOLONO/Ib30BaHUS;

YMeHWe pelaTb 31eMeHTapHble buoiormyeckne 3agadum, CoCTaBAATb CXEMbI NEPEHOCa BELLLECTB U
3HepPrumn B sKocucTemax (Lenu nuTaHus);

yMeHMe BbINONHATL NabopaTopHble 1 NpakTUdeckne paboTbl, cobaoaaTh npasuaa npu pabore ¢
y4ebHbIM 1 nabopaTopHbiM 060pYyaAOBaHMEM;

YMeHMe KPUTUYECKM OLLEHNBATb M MHTEPMNPETMPOBaTb MHPOPMaLMIO BMOOrMYECKOro coaepiKaHus,
BK/1IOYaIOLLLYIO NCEBAOHAYYHbIE 3HAHMA U3 Pa3NMYHbIX UCTOYHUKOB (CpecTBa MaccoBoOW MHbOopMaLuu,
Hay4yHO-MonyAApHble MaTepunansl), paccmaTpusaTb rnobasibHble 3Koormyeckue npobaemsl
COBPeMeHHOCTM, GOPMMPOBATH NO OTHOLLEHMIO K HUM COBCTBEHHYIO MO3MLMIO;

yMmeHue co3aaBatb COBCTBEHHbIE MUCbMEHHbIE U YCTHbIE COO6LIJ,€HWFI, 0606LIJ,aFI 6|/|onorw4ec+<y+o
MHd)OpMaLI,MEO N3 HECKOJZIbKUX NCTOYHUKOB, TPaMOTHO UCMOJ/1Ib30BaTb NOHATUNHbIN annapat 6uonorun.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNACC
Konnyectso yacos
INeKTpOHHbIe (undpoBble)
Ne n/n HanmeHoBaHMe pa3aenos 1 Tem NPorpammel
Beero KoHTpoAnbHbIE MpaKkTnyeckume obpasoBaTtesibHble pecypchl
paboTbl paboTbl
1 Buonorusa Kak Hayka 2 0.5 https://m.edsoo.ru/IBLOHS548U
2 *Ku1Bble cucTemMbl U MX OpraHn3aLna 1 https://m.edso0o0.ru/5ST7SVKFTX
3 XMMMUYECKNI COCTaB U CTPOEHUE KNETKM 8 1 https://m.edsoo.rut/YTLWWIJEO
4 Hn3HeneAaTenbHOCTb KNETKN 6 https://m.edsoo.ru/MEETZ2D71
PasmHoOXeHWe N MHAMBUAYANbHOE pa3BUTUE
5 AMBUAY P 5 1 https://m.edsoo.ru/GF6W1A7C9
OpraHM3mMoB
HacneacTBeHHOCTb M USMEHUYMBOCTb
6 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHM3mMoB
Cenekumna opraHmamos. OCHOBbI
7 ! P 3 https://m.edsoo.ru/2EY34NEHR
b6uoTexHonormm
8 Pe3sepBHoe Bpems 1 https://m.edsoo.ru/FDBO8SR36J
OBLLEE KOJTMYECTBO YACOB MO NMPOTPAMME 34 0 4



https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/IBLQH548U

11 KNACC

KonnyecTso yacos
Ne n/ HaumeHoBaHWe pa3aenos U Tem INeKTpoHHbIe (Undposble)
on/n
nporpammoil Bcero KoHTposbHble MpakTnyeckne obpasoBaTtesnbHble pecypchl
paboTbl paboTbl
1 dBONIOLMOHHaA buonorus 9 1 https://m.edsoo.ru/7F6R1ZROH
BO3HMKHOBEHME N Pa3BUTUE XKU3HWN Ha
2 9 0.5 https://m.edsoo.ru/OFLS81YBS
3emne
3 OpraHn3mbl 1 OKpy»KatoLwasa cpesa 5 1 https://m.edsoo. s/ XNFOD96AA
4 CoobluecTBa U 3KONOTMYECKME CUCTEMDbI 9 https://m.edsoo.ru/WXWAVSS56F
5 PesepBHOe Bpems 2 https://m.edsoo.ru/T3R3FWNQON
OBLUEE KOJTIMYECTBO HYACOB MO NMPOrPAMME 34 0 2.5



https://m.edsoo.ru/T3R3FWNQN
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/7F6R1ZROH




MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC

Konnyectso vacos

[JaTa INEeKTPOHHbIe undpoBsbie
Ne n/n | Tema ypokKa
Beero KoHTpo/ibHbIE MpakTnyeckue n3yyeHus obpasoBaTtesibHble pecypchbl
paboTbl paboTbl
1 Buonorus B cucteme Hayk 1 https://m.edsoo0.ru/O2T4D1UIS
MeToAbl NO3HAHUSA KUBOM
npupoabl. Mpaktuyeckas pabota Ne
2 1 «Mcnonb3oBaHMe pasnnYHbIX 1 0.5 https://m.edsoo0.ru/GAB23860W
METOA0B MPU U3y4eHUN
61onormyecknx o6 bEKTOBY
Buonorunyeckue cuctemsl,
3 1 https://m.edsoo. 1 w/A7VOYD215
NPOLLECChI N UX U3yYeHne
XMMHUYECKNI cocTaB KneTku. Boga u
4 A 1 https://m.edsoo.ru/L17LJ590V
MWHEpPasbHble CONU
5 Benku. CoctaB 1 cTpoeHue 6enkos 1 https://m.edsoo0.ru/V33INUWSW
depmeHTbl — BUONOrMYecKkue
KaTanusatopbl. /labopaTopHas
6 1 0.5 https://m.edsoo.ru/VBPPPBGCD

pabota Ne 1 «U3yyeHune
KaTa/IMTUYECKOW aKTUBHOCTU

depmeHTOB (Ha NpuMmepe amunasbl



https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/O2T4D1UI5

WU KaTanasbl)»

B K1eTKaX KOH4Y1Ka KOpelLlKa 1IyKa
Ha roTOBbIX MUKpOMNpenapaTax»

7 YrnesoApbl. Jiunuapl https://m.edsoo.ru/OJ7NFITIS
8 HyknenHosble KUCNoTbl. AT https://m.edsoo.ru/WOELRA9B3
NcTopua n meToapbl UsydeHus
9 P A y https://m.eds00.1/JXQMIOGM3
KNeTKku. KnetoyHana Teopms
KneTKa KaK L,eNnocTHana Xusas
10 4 https://m.edsoo.ru/ XDCLRAF1Q
cuctema
CTpoeHue s3yKapuoTUYecKom
Knetku. JlabopatopHana pabota Ne 2
«M3yyeHne cTpoeHUs KneTok
11 pacTeHWN, }KMBOTHbIX, FPN60B U 0.5 https://m.edsoo. s w/KZO1WS5SLJY
6aKkTepuii N0 MUKPOCKOMOM Ha
roTOBbIX MUKpOMpenapaTax u ux
onucaHue»
12 Ob6meH BelecTB Man metabosnmsm https://m.edsoo.ru/LOB313XYZ
13 PoTOCUMHTES. XEMOCUHTES https://m.edsoo.ru/V882FDGSF
14 JHepreTMyeckuii obmeH https://m.edsoo.ru/T2LVIES3L
HU3HEHHbIN UMKA KNeTKU. leneHune
KneTkn. Mutos. JlabopatopHas
15 pabota Ne 3 «HabntoaeHne mutosa 0.5 https://m.edsoo.ru/COINPWLF4



https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/OJ7NFITI5

BuocuHTes 6enKa. Peakuus

16 https://m.edsoo.ru/540F4L77W
MaTPUYHOrO CUHTE3a

17 TpaHcnauma — 6uocmHTes 6enka https://m.edsoo.rt/TFDKDDWWM
HekneTouyHble GOpMbl }KU3HU —

18 bop https://m.eds00.r/9PGSSFAIB
BMPYCbI

19 dopMbl pa3sMHOXKEHUA OpraHN3MoB https://m.edsoo.ru/2JLXB4AOR

20 Meios https://m.edsoo.ru/SNUXKO0X86
O6pasoBaHue 1 pa3BUTUE MOJOBbIX
KnetoK. OnnoaoTesopeHue.
NabopaTtopHasa paboTta Ne 4

21 PaTopHan p 0.5 https://m.eds00.r/C29L4DXBS
«M3yyeHmne cTpoeHMA NoioBbIX
KNeTOK Ha roToBbIX
MMKponpenapaTtax»
NHansunayanbHoe passutue

22 AvBray P https://m.edsoo.ru/MA4T8LSAD
OpraHn3moB
[eHeTMKa — HayKa o

23 y https://m.edsoo.ru/HESOD768U
HacneaCcTBEHHOCTU M U3MEHUYNBOCTH
3aKOHOMEpPHOCTHM Hacne40BaHUsA

24 npusHakos. MoHornbpuaHoe https://m.eds00.r/YYQSGIWI2
CKpelumnBaHue

25 AunrnbpuaHoe ckpelumsaHme. 3aKoH https://m.edsoo.r/YSNANQ65V

HE3aBUCUMOTO HacCsiea40BaHNA



https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/54OF4L77W

NPU3HAKOB

26

CuenneHHoe HacnefoBaHMe
npusHakos. /labopatopHas paboTa
Ne 5 «MN3yyeHmne pe3ynbTaTos
MOHOIMBpPUAHOIO N ANTMBPUAHOIO
CKpeLwuBaHua y Apo30dusbl Ha
roTOBbIX MUKpPOMpenapaTax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2

27

leHeTuKa nona. HacneposaHue
NPU3HAKOB, CLENNEeHHbIX C MO/I0M

https://m.edsoo.ru/3GYGV47YM

28

N3meHumnBoCTb. HeHacneacTBeHHas
M3MeHYNBOCTb. STabopaTopHasn
pabota Ne 6. U3yyeHune
MOANPUKALUMOHHOM U3MEHUNBOCTH,
NocTpoeHue BapuaLMOHHOro pAaa u
BapWaLMOHHOM KPMBOM»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

HacneactseHHasa M3MeHUYNBOCTD.
JNlabopaTtopHas pabota Ne 7.
«AHanM3 myTaunin y aposodubl Ha
roTOBbIX MMKpPOMpPenapaTax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

leHeTWKa Yenoseka

https://m.edsoo.ru/XU9SFS3GA

31

PesepBHbIit ypoK. O60bLweHmne no
Teme «HacneaCTBEHHOCTb U
N3MEHYUBOCTb OPraHM3MOB»

https://m.edsoo.ru/E2IXRS2EB

32

CeneKkumsa Kak HayKa n npouecc

https://m.edsoo.ru/3128P31.98



https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/P2SQ5ZGN2

MeToabl U AOCTUNKEHUA CeNeKLMM

33 . 1 https://m.edso00.ru/JSK3Q6WO0J
PacTeHWUI U HUBOTHbIX
BuoTtexHonorus Kak oTpacnb

34 1 https://m.edsoo.ru/TAKI9E62K
npou3BoACTBa

OBLLEE KOJTMYECTBO HYACOB NO 34

MPOrPAMME



https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/JSK3Q6W0J

11 KNACC

Konnuyectso vacos

[JaTa INeKTPOHHbIe undpoBble
Ne n/n | Tema ypoka
Beero KoHTposibHbIE MpakTnyeckue n3yyeHusn obpasoBaTesibHble pecypcbl
paboTbl paboTbl

1 3BontouMA N MeToAbl €€ U3y4YeHun 1 https://m.edsoo.ru/6KWQIKBKU
NcTopua passutua npeactaBieHni

2 pUA P Ped 1 https://m.edsoo.ru/OSWC47SSX
06 sBontouumn

3 MuKpoasoatouuns 1 https://m.edsoo.ru/TOFAUE4ZP
MNonynauma Kak anemeHTapHas
eaVHULA BUAA U SBONIOLMM.

4 NabopaTtopHana paboTa Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHeHMe BMAOB NO
MOpPdONOrNYECKOMY KPUTEPUIO»

BUXKYLLME CUANbI (3N1eMeHTapHble

5 A yi ( P 1 https://m.edsoo.ru/3EH6CNOWI
dakTopbl) 3BOAOUNN

6 EcTecTBeHHbIN 0THOP M ero popmbl 1 https://m.edsoo.ru/DY32BUDOO
Pe3ynbTaTbl 3BONOLMM:
npMcnocob/1eHHOCTb OPraHN3MOB U

7 1 0.5 https://m.edsoo.ru/ WAJHSTLOB

BMA006pasoBaHue. JlabopaTopHas
pabota Ne 2 «OnucaHune

I'IpVICI'IOCO6J'I€HHOCTM OopraHusma u eé



https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/6KWQ9KBKU

OTHOCUTEJ/IbHOTO XapaKTepa»

HanpasneHwusa v nytu

aHTpornoreHesa

8 https://m.edsoo.ru/PI1FI0OY V3
MaKpO3BO/OLNK

9 HeobpaTmocTb 3BOOLNK https://m.edsoo.ru/CLA9VCSJJ
NcTopusa *KMU3HU Ha 3emne u meToabl

10 . P A https://m.edsoo.ru/MJYY IMVX7
eé nsyyeHus
fMnoTesbl NPOUCXOMKAEHMUA KMU3HU Ha

11 P A https://m.edsoo.rt/EKNHXBOS2
3emne
Pa3suTue KM3HU Ha 3emsie No apam

12 P https://m.edsoo.ru/ECINSTF62
n nepuMogam
OCHOBHble 3Tanbl 3BONOLNU
pPacTUTENbHOrO U }KMBOTHOIO MMpa.
MpaKTnyeckan pabota Ne 1

13 P P 0.5 https://m.edsoo.ru/7K1LYO0SCT
«M3yueHne nckonaemblx OCTaTKOB
pPacTeHUN N }KUBOTHbIX B
KOJITEKLUMAX»
CoBpemeHHasa cuctema

14 P https://m.edsoo.ru/WSEXNI9YAK
OpraHu4yeckoro mmpa

15 3BontouMA YenoBeKa (aHTponoreHes) https://m.edsoo.ru/ADV3JERUE

BUXYLLME cunbl (paKTopbl
16 A Y @ pel) https://m.edsoo.ru/D7JZMBYPQ



https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/PI1FI0YV3

17

OcHoBHble cTagnu 3BoAOLUMN
YyesioBeKa

https://m.edsoo.ru/14G19MQ4K

18

YenoBeyecKkue pacbl U NpUpPOaHbIe
ajanTtauuu YesnosBeka

https://m.edsoo.ru/XL7QKC5PK

19

Pe3sepBHbIii ypok. ObobuieHne no
Teme «Bo3HMKHOBEHME M pa3BUTHE
KU3HM Ha 3emne»

https://m.edsoo.ru/R6L7VY2GB

20

DKO/10rMA Kak HayKa

https://m.edsoo.ru/K46KONS561

21

Cpeapbl 06UTaHMA 1 SKONAOTUYECKME
daKTopbl

https://m.edsoo.ru/DCOIEUICY

22

AbunoTtunyeckme dpaKkropsol.
NabopaTtopHas pabota Ne 3.
«Mopdonornyeckne ocobeHHocTH
pacTeHM U3 pasHbIX MecT
obuTaHuax». JTabopatopHan paboTa
Ne 4. «BanaHue cBeTa Ha poCT n
pa3BUTME YEPEHKOB KoJleyca»

0.5

https://m.edsoo.ru/G7NF3PINM

23

Buotmnyeckune dakTopsl

https://m.edsoo.ru/A6ZEMGNQOR

24

DKONOrMYeCcKMe XapaKTEPUCTMKN
nonynsumu. MpakTnyeckan pabota
Neo 2 «[MoAac4€T NAOTHOCTU
NonynsLMn pasHbIX BULOB
pacTeHnmn»

0.5

https://m.edso00.ru/X42J6 ABRN



https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/14G19MQ4K

CoobuiecTsa opraHM3MoB —

25 1 https://m.eds00.1u/0T2K1PNGZ
buoueHo3
JKON0OrMYeckne CUCTeEMbI

26 1 https://m.edsoo.ru/SILIRWZMR
(3KkocucTembl)
OCHOBHble NOKa3aTe/IM 3KOCUCTEMBI.

27 JKonornyeckne NMpammnapi. 1 https://m.edso0.ru/NSTEWOGPE
CsolictBa akocuctem. CyKueccun

28 MpupoaHble 3KocUcTeMb! 1 https://m.edsoo.ru/ WIDMMUBCS5

29 AHTpONOreHHble 3KOCUCTEMBI 1 https://m.edsoo.ru/ WRS65U3WC
Buocdepa — rnobanbHas

30 dep 1 https:/m.edso0.ru/2X1VG5Q18
sKocucTema 3emnu
3aKOHOMEpPHOCTH CYLLeCTBOBaHMUA

31 KOHOMERHOCTH CYILECT d 1 https://m.edsoo.ru/V5JT6B38Z
6uocoepbl

32 YenoseyecTBo B buocdepe 3emaun 1 https://m.edsoo. s u/HXCDHPXDJ
CocyuwiectBoBaHWe Npupoabl 1

33 vi PvpoA 1 https://m.eds00.1u/187G37606
yesoBeyecTBa
PesepBHbIl ypoK. 0606LeHMe TeMbl

34 «CoobLectBa U 3KOIOTUYECKNE 1 https://m.edsoo.ru/SW5XCF3K6
cUCTEMbBI»

OBLEE KOJTMYECTBO HYACOB 0O

34 2.5

MPOrPAMME



https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/0T2K1PNGZ




NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMBI

10 KNACC

Kog,
npoBepsaemoro
pes3ynbTaTta

MpoBepaemble NpegMeTHble pe3yabTaTbl OCBOEHWUA OCHOBHOM
obpasoBaTesibHOM Nporpammsl cpegHero obwero obpasoBaHus

ChopmMMpPOBaAHHOCTb 3HAHWU O MeCTe U PO BUONOTUK B CUCTEME HAYYHOTO
3HaHWMA eCTeCTBEHHbIX HayK, B GOPMMPOBAHMMN COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOW KapTMHbI MMPA W HAYYHOTO MUPOBO33PEHMA; O BKIALE POCCUNCKUX U
3apybHeXkHbIX YUEHbIX-61M010r0B B pasBuTMe 6Mo0rMmn; GyHKLMOHANbHOM
rPamMOTHOCTM Ye/I0BeKa A/1A PELIEHNA MU3HEHHbIX 33434

YMeHUe packpbliBaTb cogepiKaHne 6M0oN0rMYECKMX TEPMUHOB M MOHATUIA: }KMU3Hb,
KNeTKa, opraHusm; metabonnsm (0b6MeH BelecTB 1 NpeBpalleHne sHeprum),
romeocTas (camoperynaumsa), yposHeBaa opraHM3aLma X1BbIX CUCTEM,
camoBoCnpou3BeseHue (penpoayKLumsa), HacneaCTBEHHOCTb, U3MEHUYMBOCTD,
POCT 1 pa3BuTUeE

YMeHue usnaratb 6Monormyeckme Teopmm (KNeTouHas, XxpoOMOCOMHas,
MyTalMoHHas), 3aKoHbl (I. MeHaens, T. MopraHa, H.W. BasunoBsa) 1 yyeHusa (o
LEeHTPax MHOroobpasma 1 NPOUCXOXKAEHUA KyNAbTYPHbIX pacTeHuit H.U.
BaBunnoBa), onpeaenatb rpaHuLbl UX NPUMEHUMOCTHU K KUBbIM CUCTEMAM

YmeHure Bnagetb MeTogamum Hay4yHoro NosHaHus B buonorum (HabatogeHne u
OnucaHKne }X1BbIX CUCTEM, MPOLLECCOB U ABJIEHUIA; OpraHU3aLns U NnposeaeHue
6MON0OrMYECKOrO IKCMEPUMEHTA, BblABUMKEHUE FTMMNOTESbI; BbISIBEHWNE
33aBMCMMOCTU MEXKAY UcceayeMbIMU BEIMYMHAMM, OO bACHEHME NONYYEHHbIX
pe3y/bTaToB, UCMO/Ib30BAHHbIX HAaYy4YHbIX MOHATUI, TEOPUIN N 3aKOHOB; YMEHME
OenaTtb BbIBOAbl HA OCHOBAHWM MOJ/IYYEHHbIX pe3y/ibTaToB)

YMeHUe BblAENATb CYLLECTBEHHbIE MPU3HAKN BUPYCOB, KNETOK NPOKapuoT U
3YKapMOT, OHOKIETOUYHbIX U MHOTOKJ/IETOYHbIX OPraHM3moB; 0COBEHHOCTU
npoueccos o6MeHa BelLecTs U NPeBpalLeHna SHEPTUK B KneTKke, GOTOCUHTES],
MNACTMYECKOro MU 3HepreTMyeckoro obmeHa, XxeMmocMHTE3a, MUTO3a, Meli03a,
ONN0A0TBOPEHUA, PAa3MHOMEHUA, UHANBUAYANbHOTO Pa3BUTUA OPraHM3ma
(oHTOreHes)

YMeHue npumeHATb N0Jly4eHHble 3HaHUA AaA 06bACHEHUA BUONOTMYECKMX
npoueccos n ABNEHNN, Ana NPpUHATUA NPaKTUYECKUX pELUEHMVI B I'IOBCG,CI,HEBHOIZ
XU3HU B Lenax obecneyeHuna 6e3onacHOCTM CBOEro 340p0BbA N 300P0BbA
OKpy*Xatuwmnx mo,u,eﬁ, CO6I'IPOA€HI/IF! HOPM rpamoOTHOro noseaeHA B
Opr)-KaI-OLU,em I'IpMpO,CI,HOVI cpene, NnoOHNMMmaHue HeO6XO,EI,MMOCTM MCNo1b30BaHNA




OOCTUKEHUI coBpeMeHHON Bronornm n BUoTeXHONOMNIM AN PaLMOHAIbHOIO
NPUPOAOMNOAb30BaHNA

YMmeHue pelaTtb 31eMeHTapHble reHeTU4ecKune 3a4a4m Ha MOHO- U LI,MI'VI6|:)VIAHO€
CKpeuwimBaHue, cuensieHHoe HacnenoBaHMe,; COCTaBNATb CXEMbl
MOHOI’M6pVI,£I,HOI'O CKpeuwunBaHnA anAa npeackasaHnAa HacneaoBaHUA NPU3HAKOB Y
OpraHn3Imos

YMmeHue BbINONHATL N1abopaTopHble U NpakTUdeckne paboTbl, cobaoaaTh
npasuia npu pabote ¢ yuebHbIM U NabopaTopHbIM 0bopyaOBaHMEM

YMeHne KPUTUHECKM OLLEHNBATb U MHTEPNPETUPOBaTb MHGOPMaLMIO
H6MONOTMYECKOTO COAEPKAHUA, BKIIOYAIOLLYIO NCEBAOHAYYHbIE 3HAHUA U3
Pa3NUYHbIX UCTOYHMKOB (CMMU, Hay4HO-NONYyAAPHbIE MaTepPUasbl); STUYECKME
acneKTbl COBPEMEHHbIX UccneaoBaHuii B 6uonornm, meamumHe, buotexHonornm

10

YmeHue co3gaBaTb cOOBCTBEHHbIE MUCbMEHHbIE W YCTHbIE Co0bleHMnA, 0606uas
61oN0rMyYeckyto MHGOPMALLUIO U3 HECKONbKUX UCTOYHUKOB, FPamMOTHO
NCNOo/b30BaTb NMOHATUIMHbIM annapaT buonorum

11 KNACC

Koga
npoBepsaemoro
pe3ynbTaTta

Mposepsemble NpegMeTHble pe3ynbTaTbl 0OCBOEHUA OCHOBHOM
06pasoBaTeNbHOM Nporpammbl cpegHero obuiero obpasoBaHua

ChopMMpPOBaAHHOCTb 3HAHWUI O MecTe U POoIv BUONOTUN B CUCTEME HAYYHOTO
3HaHMA ecTecTBEHHbIX HayK, B GOpMUPOBaHMUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTUHbI MMPA M HaY4YHOrO MMPOBO33PEHMUA; O BKNALE POCCUNCKUX U
3apyberkHbIX Y4EHbIX-6MONOroB B passuTie 61Mo10rnun; GYHKLMOHANbHOM
rPAaMOTHOCTU Yesl0BEKa A/1A PELLUEHUA KU3HEHHbIX 33434

YMeHue packpbiBaTb cogeprkaHne BUON0rMYecKmMX TEPMUHOB U MOHATUIA: BUA,
nonynauma, reHodpoHA, 3BoAOLMA, ABUKYLLME CUAbl (PaKTOPbI) 3BOAIOLMM,
npucnocob61eHHOCTb OPraHM3mMOB, BUA00Opa3oBaHue, sKkoornyeckme GpakTopbl,
3KOoCUCTEeMa, NPOAYLEHTbI, KOHCYMEHTbI, peAyLeHTbl, Lenu NuTaHus,
3Konoruyeckas nupammnaa, buoreoueHos, buocdepa

YmeHue usnaratb 6uonornyeckme Teopmm (3BontoumMoHHan teopua Y. apsuHa,
CUHTETUYECKas TEOPUS 3BOJIIOLMU), 3aKOHbI U 3AKOHOMEPHOCTU (3apobILLEBOrO
cxopactea K.M. Bapa, yepe0BaHUA rNaBHbIX HANPABAEHUI U NyTEN 3BONOLMUM
A.H. CeBepuoBa, yueHus o buocdepe B.N. BepHaackoro), onpeaenatb rpaHubl
WX MPUMEHNMOCTU K }KUBbIM CUCTEMAM




YMeHue Bnagetb metogamu HAy4YHOIro NO3HaHA B 6uonorum (Ha6ﬂI-OFI,EHVIe n
OonncaHme XnBblx CUCTeM, NpouUeccoB n ABNEHUI; OopraHusauunAa n nposegeHue
6ronormyeckoro 3KCNnepumeHTa, BblaBuXXeHune rmnoTtesbl; BbiABeHUNE
3aBUCUMOCTU mexXay nccnegyembiMmmn seTMHYNHaAMU, 0b6bACHEHUE NONYy4YEeHHbIX
PEe3ynbTaToOB, MCNOJIb30BAHHbIX HAY4YHbIX NOHATUN, TEOpMVI M 3aKOHOB, ymeHune
Aenatb BbiBOAbl Ha OCHOBaHUM NOJTY4YEHHbIX pe3yanaTOB)

YMmeHue BblaenaTb CyLecTBEHHbIE NPU3HAKM CTPOEeHMA BUoornyecknx
06BbEKTOB: BUA0B, NONYASAUNI, NPOAYLEHTOB, KOHCYMEHTOB, PEAYLLEHTOB,
61oreoLeHO30B N 3KOCUCTEM; OCODEHHOCTM NPOLLECCOB HAc/eACTBEHHOM
N3MEHYMBOCTU, eCTecTBEHHOro oTbopa, BUA006pa3oBaHMsA, NpUcnocobieHHOoCTH
OpPraHU3MoB, AENCTBUA IKONOTMYECKUX GAKTOPOB Ha OpraHM3mbl, NepeHoca
BELLLECTB M NOTOKA SHEPTUM B IKOCUCTEMAX, AHTPOMNOTEHHbIX MU3SMEHEHUI B
3KOCUCTEMAX CBOEN MECTHOCTU, KPYroBOPOTa BELLLECTB U BMOreoXMmmyecKknx
uuMKnoB B buocdepe

YMeHWe NPUMEHATb NOSYYEHHbIE 3HAHMA ANA 06bACHEHUA BMONOrMYECKUX
NPOLECCOB M ABNEHWUI, ANS NPUHATUA NPAKTUYECKUX PELLUEHUI B NOBCEAHEBHOM
¥KU3HU B Lenax obecneveHns 6e30nacHOCTU CBOEro 340P0BbA U 340P0BbA
OKpY»KatoWwux ntogen, cobnogeHns HoOpm rpamoTHOroO NOBEAEHMUA B
OKpYy)KatoLen NpUpoaHon cpeae; NOHMMaHWe HeobX0AMMOCTU UCMNOb30BaAHUA
OOCTUNKEHUI COBPEMEHHOM BUONOMMM A5 PaLMOHANbHOIO
NpPUPOAON0Ab30BaHNA

YmeHue pelaTtb 3/ieMeHTapHble buonoruyeckue 3a4a4K, COCTaB/IATb CXeMbl
nepeHoca BeLlLecTs U SHEPTUU B SKOCUCTEMAX (LI,EI'II/I I'II/ITaHI/IFi)

YMeHue BbINONHATL 1abopaTopHbIe U MPaKTUYeckue paboTsl, cobntoaath
npasuna npu pabote c y4ebHbIM 1 N1abopaTopHbIM 060pyA0BaHUEM

YMeHMe KPUTMYECKMU OLLeHMBaTb M MHTEPNPeTMPOBaTb UHPOPMAaLUIO
6MON0rMUYECKOro COAEPXKaHUSA, BKIIOUYAIOLLYIO NCeBAOHAYUYHbIe 3HAHWUA U3
pa3NNYHbIX UCTOYHUKOB (CMMW, Hay4yHO-MONyAsipHble MaTepuansbl);
paccmaTtpmBaTh rn106asbHble 3KoNorMyeckne npobaembl COBPEMEHHOCTH,
dopMMnpoBaTb MO OTHOLUEHWUIO K HUM COBCTBEHHYIO MO3ULMUIO

10

YmeHue co3gaBatb cO6CTBEHHbIE MMCbMEHHbIE U YCTHbIe cooblleHus, 0606buas
610N10rMYeCcKyo MHGOPMALUIO U3 HECKOIbKMX MCTOYHUKOB, TPamMOTHO
MCNo/b30BaTb NOHATUIMHbIM annapaT buonorum




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

10 KNACC
Kog, MpoBepAemblii 3N1EMEHT COAEPHKAHUA
1 Brvonormna Kak HayKa
11 Buonorua — Hayka o kusok npupogae. Ponb 6uonorum 8 GopmmMpoBaHUM COBPEMEHHOM
' Hay4yHOM KapTUHbI MMpa. CUCTeMa BMONOTMYECKUX HaYK
12 MeTozbl MO3HaHMA XUBOM Npupoabl (HabntoaeHUe, SKCNEPUMEHT, ONUCAHUE, U3MEPEHME,
' Knaccudukauma, MoaenMpoBaHne, cTaTucTuieckan ob6paboTka AaHHbIX)
2 KuBble cuctembl M X opraHU3saLma
21 uBble cuctembl (BrocmcTemsl) Kak npeameT nsydeHuns buonoruun. Ceonctea buocuctem u
' nx pazHoobpasune
92 YpOBHM OpraHM3aLmMm 6MoCUCTEM: MONEKYNAPHO-TEHETUYECKUI, KNETOUHbIN,
' OpraHU3MeHHbIN, NONYNAALMOHHO-BUAOBOM, 3KOCUCTEMHbIN, BocdepHbI
3 XMMMYECKNN COCTaB M CTPOEHUE KNETKM
XMMMYECKNI COCTaB KNETKN. XMMUYECKNE 3N1EMEHTbI: MaKPO3JIEMEHTbI, MUKPO3/IEMEHTbI.
3.1 Boga n myHepanbHble BewecTBa. PyHKUMM BOAbI U MUHEPA/IbHBIX BELLECTB B K/IETKE.
MNoapeprkaHne ocmoTryeckoro banaHca
Benkun. CoctaB 1 cTpoeHne 6e1KoB. AMUHOKUCNOTbI — MOHOMEPbI 6enKkoB. HesameHUMble 1
3aMeHMMble aMMHOKMUCIOTbI. AMMHOKUCIOTHBIN COCTaB. YPOBHU CTPYKTYpbl 6enkoBoi
MOJIeKy /bl (MepBUYHAA, BTOPUYHAA, TPETUYHAS W YeTBEPTUYHAA CTPYKTYpPa). XMMUYecKue
3.2 cBoncTBa 6enkoB. Buonornyeckme GpyHKunn 6enKkos.
depmeHTbl — bUonornyeckme Katanmsatopol. CtpoeHne pepmeHTa: aKTUBHBIN LEHTP,
cybcTpatHana cneundmyHoctb. KopepmeHTbl. ButamuHbl. OTanuma depmeHToB OT
HeopraHMYecKMx KaTaan3aTopos
Yrnesozabl: MOHOCaxapuabl (r10Ko3a, pubo3a 1 Ae3oKkcMpubosa), gucaxapuapl (caxaposa,
NAKTO3a) M Nonmcaxapuapl (Kpaxman, rmMKoreH, Lenntonosa). buonormyeckme GpyHKUUM
yrneBsoaos.
33
Nnnngpbl: Tpurnnuepuabl, ctepongbl, docdonmnugpl. M’mapodpunoHo-rnapodobHole
cBolcTBa. Bnonoruyeckune oyHKLMmM amnnaos. CpasHeHWe yrnesoaos, 6ea1KoB U AMNUA0B
KaK MCTOYHMKOB 3HEPrun




3.4

HyknenHosble Kncnotbl: HK v PHK. Hykneotnabl — MOHOMepPbl HYKNEMHOBbIX KUCNOT.
CtpoeHue u dyHkumn JHK. CtpoeHune n dyHKuum PHK. AT®: cTtpoeHne n dyHKUumM

3.5

LUnTonormna — Hayka o knetke. KnetouHasa teopuma. MeToapbl U3ydeHUA KNeToK

3.6

KneTka KaK LuenocTHas »Kmeas cuctema. ObLime NpM3HAKM KNETOK: 3aMKHYTaA HapyKHan
membpaHa, moneKkyabl JHK Kak reHeTUYecKuiA annapaT, cMctema cMHTe3a 6eska

3.7

TUNbl KNETOK: 3yKapuoTU4YecKan 1 npokapuoTuyeckan. OcobeHHOCTU CTpoeHun
NPOKAPMOTMYECKOM KeTKU. KneTouHas cTeHKa bakTepuii. CTpoeHue 3yKapuoTMYeCKo
KNeTKW. OCHOBHbIE OT/IMYMA PACTUTENLHOM, }KUBOTHOW U FPUBHOI KNETKM

3.8

MoBEePXHOCTHbIE CTPYKTYPbI KNETOK — KNETOYHAA CTEHKA, IMUKOKAIMKC, X GyHKLUMN.
MnasmaTnyeckana membpaHa, eé cBoncTea n GyHKUMU. LinTonnasma m eé opraHomngbl.
OaHomembpaHHble OpraHOMAbI KNEeTKU: SHAoNAa3MaTuyeckas ceTb (3MC), annapat
FonbaKu, NM3ocombl. MoyaBTOHOMHble OPraHOMAbl KNETKU: MUTOXOHAPWUK, NNACTUAbI.
MpoucxoxaeHme MUTOXOHAPUIA U NhacTug. Buabl nnactma. HemembpaHHble opraHonabl
KNETKU: pUBOCOMbI, KNETOYHBIN LLEHTP, PECHUYKM, HKIYTUKN. PYHKLUM OPraHOMA0B KNETKM.
BkntoueHuna

3.9

AAPO — perynaTopHbIi LEeHTp KneTku. CTpoeHmne saapa: agepHaa 060104Ka, Kapuonnasma,
XPOMaTUH, AAPbLILIKO. XpOMOCOMb!

3.10

TpaHCNopPT BELLECTB B KNETKe

Kun3HeeATenbHOCTb KNETKU

4.1

ObmeH BelLecTs, UM meTabonnsm. Accumunaums (NaacTUYeckMii 0bmMeH) u auccumunaums
(sHepreTnueckunit obMmeH) — gBe CTOPOHbI ANHOIO Npouecca metabonnsma. Tunbl obmeHa
BELLECTB: aBTOTPODHbIN N reTepoTpodHbIi. Ponb depmeHTOB B 0OMEHE BeLLecTs 1
npeBpaLLeHNN SHEPTUN B KNETKe

4.2

doTocuHTes. CBeTOBas 1 TemHoBasA ¢asbl PoToCUHTE3A. Peakumn doTocuHTesa.
3PPeKTUBHOCTb POTOCMHTE3A. 3HAUYEHNE POTOCMHTESA AA KU3HU Ha 3emne. BansaHue
ycnoBuit cpegbl Ha GOTOCUHTES M CNOCO6bI NOBbILIEHNA €70 MPOAYKTUBHOCTU Y KYAbTYPHbIX
pacTeHun.

XeMocuHTes. XeMocuHTesupytowme baktepmn. 3HaueHMe XeMOCMHTE3a AJ1A }KU3HU Ha
3emne

4.3

JHepreTMYecKMii 0OMeH B KeTKe. PaclienneHne BELWECTB, BblaesieHMe U
aKKYMYNMpPOBaHME SHEPTUN B KNETKE. Tanbl SIHEPreTUYeckoro obmeHa. Mmkonms.
BporkeHune 1 ero Buabl. KUCNoOpoaHOE OKUCIEHUE, AN KNETOYHOE AblXaHue.

3P PeKTUBHOCTb IHEPreTU4ecKoro obmeHa

4.4

PeaKuum matpuyHoro cnHtesa. leHetnyeckana nHoopmauma n AHK. Peanmsaums
reHeTn4yeckoi MHGopmaunmn B Knetke. FleHeTUYECKUI KOZ M ero cBoMcTBa. TpaHCKpUnuma —




MaTpUUHbI cnHTe3 PHK. TpaHchauns — buocmHTes 6eska. KoanposaHMe aMMHOKUCOT.
Ponb pnbocom B buocmHTe3Ee HenkKa

4.5

HekneTtouHble Gopmbl }KMU3HU — BUpPYCbl. UcTopusa oTKpbITUA BUpycos (O.U. MBaHOBCKMiA).
OcobeHHOCTU CTPOEHUSA U KU3HEeAEeATEeIbHOCTU BUPYCOB. bakTepuodarn. bonesHu
pacTeHWN, }XMBOTHbIX U YENIOBEKA, Bbi3blBaeMble BUpPYycamu. Bupyc nmmyHoaedmunta
yenoseka (BNY) — Bozbyantens CMAa. MpodunakTMka pacnpocTpaHeHns BUPYCHbIX
3aboneBaHui

PasmHoeHue 1 MHANBUAYabHOE Pa3BUTUE OPraHM3MOB

5.1

KNeTouHbI LMKA, AU XKUSHEHHbIN LUWKA KNeTKU. MHTepdasa n mutos. MNpouecchl,
npoTeKkatowme B UHTepdase. PenanKkauma — peakuma maTpuyHoro cnHtesa JHK. CtpoeHune
XPOMOCOM. XPOMOCOMHbIN Habop — KapuoTun. AnnaonaHblii U ranionaHbIn
XPOMOCOMHble Habopbl. XpomaTnabl. LiuTonornyeckme ocCHoBbl Pa3MHOMKEHUA U
WHAMBMAYaANbHOIO PA3BUTUA OPraHNU3MOB.

deneHne knetkn — mutos. Ctagum mmtosa. Mpoueccobl, nponcxoaaLimne Ha pasHbiX CTaauAx
MUTO3a. Bronormyeckuin cmbica mmTosa

5.2

dopmbl pasMHOXKeHMA OpraHn3MoB: becnonoe 1 nososoe. Bugsl 6ecnonoro
Pa3MHOKEHWA: AeNleHne HaABOe, MOYKOBAHME O4HO- U MHOTOK/IETOYHbIX,
cnopoobpasoBaHue, BereTaTMBHOE pa3MHOXKeHMe. MCKYCCTBEHHOE KNOHUPOBaHNe
OpPraHM3mMoB, ero 3HayeHune 4/1A cenekumm

5.3

MosioBOE pa3mMHOXeEHUe, ero oTiuna ot 6ecnonoro.

Meliio3. Ctaguum menosa. Mpouecchl, Nponcxoasiine Ha cTaauax meiiosa. NoeegeHune
XPOMOCOM B Melio3e. KpoccuHrosep. BMONOrMYECKNI CMbICA M 3HaYeHWe Meito3a

5.4

FameToreHes — Npouecc 06pa3oBaHMA NOMOBbIX KNETOK Y 3KUBOTHbIX. [0N10BbIE Xenesbl:
CeMEHHMWKMN 1 ANYHMKK. O6pa3oBaHmMe 1 pa3BUTME NONOBbIX KAETOK — rameT
(cnepmatosong, aiuekneTka) — cnepmaTtoreHes u ooreHes. Ocob6eHHOCTM CTpoeHNA
ANLEKNEeTOK 1 cnepmaTosonaos. OnnogoTsopeHue. MNapteHoreHes

5.5

NHanBmayanbHoe pasBuTmne (oHToreHes). IMOpMoHanbHoe passuTme (ambpuroreHes).
ITanbl 3SM6PUOHANLHOrO Pa3BUTUA Y MO3BOHOUYHbIX }KUBOTHbIX: ApobaeHMe, racTpyaaums,
opraHoreHes. MocTambpuroHanbHoe pa3BuTUe. TUMbl NOCTIMOPUOHANBHOTO Pa3BUTUA:
npamoe, Henpamoe (AMYnMHOUYHOoE). BanaHMe cpeabl Ha pa3BUTUE OPraHM3MOoB; GaKTopbl,
CNOCoBHble BbI3bIBaTb BPOMKAEHHbIE YPOACTBA.

Poctun pa3sutTune paCTeHMVI. OHTOreHes LBETKOBOIO pPacTeHunA: CTpoeHne cemeHu, Ctagmnm
pa3snTUA

HacneacTBeHHOCTb M USMEHYUBOCTb OpraHn3mos

6.1

MpeameT 1 3aga4m reHeTUKN. VIcTopua pa3BUTUA reHeTUKU. BKaa, poCCUMCKNX m




3apybeXkHbIX YUYEHbIX B Pa3BUTUE TEHETUKU. MeToabl reHEeTUKK (TMbpuaonornieckui,
LUUTOreHETUYECKNIN, MONEKYNAPHO-TEHETUYECKUIM). OCHOBHbIE FreHeTUYECKUE NOHATHA.
leHeTUYeCcKasn CUMBO/IMKA, UCMO/Ib3yeMan B CXeMaXx CKpeLLMBaHui

6.2

3aKOHOMEPHOCTU Hacnea0BaHMA NPU3HAKOB, YCTaHOB/IEHHbIe . MeHaenem.
MoHornbpuaHoe ckpelLmBaHune. 3aKoH egMHoobpasusa rmbpmuaos NepPBOro NOKOAEHMS.
MpaBnao 4OMUHUPOBAHKUA. 3aKOH pacllenneHma NnpusHakos. [MNoTesa YNCTOTbI raMeT.
MonHoe n HenoaIHOe AOMUHUPOBAHME.

AnrnbpupHoe ckpewmBaHmne. 3aKOH HE3aBUCMMOro Hac/ef0BaHMA MPU3HAKOB.
LluToreHeTMYeCcKMe OCHOBbI AUTMBPUAHOTO CKPELLMBAHUA. AHANM3NPYIOLLEE CKPELLMBAHME.
Mcnonb3oBaHWe aHaU3MPYIOLWEro CKPEeLMBaHUA ANA onpeaeneHms reHotuna ocobu

6.3

CuensieHHoe HacneaoBaHMe Npu3HakoB. PaboTa T. MopraHa no cuensieHHoMy
Hacneao0BaHMIO reHoB. HapylleHue cuenneHua reHoB B pe3y/ibTaTe KPOCCUHIoBepa.
XpOMOCOMHan Teopua HacNeaCcTBeHHOCTU. [eHeTUYecKme KapTbl.

leHeTnKa nona. XpoMOCOMHOe onpegeneHune nona. Aytocombl 1 NOSI0BbIE XPOMOCOMbI.
[omorameTHble U reTeporameTHble opraHmM3ambl. HachegoBaHue NpuU3HAKOB, CLLENNEHHbIX C
nosiom

6.4

MN3meHUYMBOCTb. BUabl K3MEHUYMBOCTU: HEHAC/IEACTBEHHAA W HaceacTBeHHasA. Posb cpeabl
B HEHACNeACTBEHHON M3MEHYMBOCTU. XapaKTepUCTUKa MOANPUKALMOHHON U3MEHUYMBOCTM.
BapuauMoHHbINM psag v BapuauMoHHas Kpueasa. Hopma peakumm npusHaka.
KonunuyectBeHHbIe M KaYeCTBEHHbIE NMPU3HAKKN U UX HOpMaA peaKkunn. CBolicTBa
MOANDUKALUMOHHOM M3MEHUYNBOCTHU

6.5

HacnencrtBeHHas, UM reHOTUNUYECKas, U3MEeHUYNMBOCTb. KOMBMHATUBHAA N3MEHYMBOCTD.
Meli03 1 NosI0BOM NpoLEcCc — 0CHOBa KOMBMHATUBHOM M3MEHYMBOCTU. MyTaLMOHHanA
N3MeHYNBOCTb. Knaccudumkauma mytaumin: reHHble XPOMOCOMHble, FeHOMHbIe. YacToTa u
NPUYMHBI MyTaunit. MyTtareHHble ¢akTopbl. 3aKOH FOMOJIOFMYECKUX PALOB B
HacnenCcTBeHHOM nsmeHumnBocTv H.U. BaBnnosa

6.6

leHeTuKa yenoseka. Kapnotmn yenoseKka. OCHOBHble METObl FeHETUKM Ye/I0BEKa:
reHeanornyecknin, 6AN3HeL0BbIN, LUTOreHETUYECKUIM, BUOXMMUNYECKU, MONEKYNAPHO-
reHeTndyeckunii. CospemeHHoe onpeaeneHune reHoTuna: NoJIHOreHOMHOE CEKBEHUPOBaHMe,
reHoTUNMPOBaHKUe, B TOM Yncae ¢ nomoulpto MNUP-aHannsa. HacneactseHHble 3a6oneBaHna
yesloBeKa: reHHble 60/1e3HN, 60ME3HU C HAaCNeACTBEHHOW NPEAPaCrONOMKEHHOCTbIO,
XPOMOCOMHble 6one3Hn. ComaTmyeckmne u reHepaTmMBHble MyTauuun. MPUHLMMbLI 340POBOr0
06pasa XU3HW, AMarHOCTUKKN, NPOPUNAKTUKKN U NedeHUs reHeTudeckmx bonesHei. Meguko-
reHeTMYECKoe KOHCY/IbTMPOBaHUE. 3HaYeHMe MeAULMHCKON FreHEeTUKM B NpeaoTBpalleHm
N NeYeHnn reHeTu4ecKmx 3abosieBaHNn YyenoBeka

Cenekuma OpPraHM3mos. OcHoBbl 6MOTEXHONOMNK

7.1

CeneKkumsa Kak HayKa 1 npoLecc. 3aposKaeHne cefekumnn n gomectmkaumsa. Yuerdme H.N.
BaBMI0OBa O LEHTPAX MPOUCXOKAEHMA U MHOr006Pa3ma KyAbTypHbIX pacTeHuid. LleHTpsl




NPONCXoXKAEHNA OOMALLHUX XKUBOTHDbIX. COpT, nopoda, Wrtamm

7.2

CoBpeMeHHble MeToAbl cenekumn. MaccoBbii U MHAMBUAYAIbHbIN OTOOPbI B CENEKLUM
pacTeHUI 1 *KMBOTHbIX. OLEeHKa aKcTepbepa. banskopoacTBEHHOE CKpelwBaHme —
NHBPUAUHT. YncTas AnHMA. CKpelmMBaHmMe YNCTbIX IMHUIA. [eTeposnc, nam rubpugHas cuna.
HepoacTBeHHOe cKpewmBaHue — ayTopuamHr. OTaanéHHasa rubpuamsanms u eé ycnexu.
MCKYCCTBEHHbIN MyTareHes 1 NosiydeHne NnoAnnaonaos. [JLoCTUMKEHUA CeNeKUuMn pacTeHUH,
YKUBOTHbIX U MMKPOOPraHNU3MOB

7.3

brnoTexHonornA Kak oTpacab NPoOU3BOACTBA. [€HHaA MHXKeHepuA. ITanbl CO34aHMA
pekoMbuHaHTHOM [HK 1 TpaHCcreHHbIX opraHn3moB. KneTouHan nHKeHepusa. KneToyHble
KY/bTypbl. MUKPOK/AIOHAIbHOE pa3sMHOXKeHMe pacTeHnin. KnoHnposaHue
BbICOKOMPOAYKTUBHbIX CE/IbCKOX03ANCTBEHHbIX OPraHM3MOB. IKOOrMYECKME U STUYECKME
npo6aembl. MO — reHeTUYeCKN MOANDULIMPOBAHHbIE OPraHU3MbI

11 KNACC

Kog,

MpoBepAeMblit SN1EMEHT coaeprKaHuA

3BotoUMOHHaA buonorus

11

DBO/IIOUMOHHAA TeopmAa un eé mecTo B 6Buonoruu.

CBMAEeTeNbCTBA 3BOOLMM. [aNleOHTONOMMYECKME: NOCAeA0BaTENbHOCTb NOABAEHUA BUA0B
B Na/IEOHTONI0TMYECKOW SIeToNncK, nepexoaHble popmbl. Buoreorpadpuyeckme: cxoacTso u
pasnuumne dayH 1 Gpop MaTepMKOB M OCTPOBOB. IMBPUONOTMYECKUE: CXOACTBA U Pasinumsa
3MB6pPMOHOB pa3HbiX BUAOB NO3BOHOUYHbIX. CPaBHUTEIbHO-aHAaTOMUYECKME: TOMOIOTUYHbIE,
aHaNOrMYHble, PYAMMEHTAPHbIE OpraHbl, aTaBn3mbl. MoeRkyIApHO-6MoXMMUYECKMe:
CXOACTBO MEXAaHU3MOB HACAeACTBEHHOCTM M OCHOBHbIX MeTabonYecKnx NyTei y Bcex
opraHnsmos

1.2

dBoOUNOHHAA Teopua Y. JapsuHa. [peanocbl/Ikv BO3HUKHOBEHUA AapBUHMU3MA.
[BuxKyLLme cunbl 3BOAIOLMM BUAOB MO JapBuHY (M36bITOYHOE Pa3MHOMKeEHME NpK
OrpaHMYEHHOCTM PecypcoB, HeonpeaenéHHan N3MeHUYNBOCTb, bopbba 3a cylLecTBoBaHMe,
ecTecTBeHHbIl 0Tbop)

1.3

CuHTeTUYecKasn Teopus asonoumm (CTI) n ocHOBHbIe eé nonoxKeHna. MUKpo3BoaoLmS.
MonynAauma Kak eagMHMuUA BUAA U 3BONOLUN

1.4

Apuxylme cunbl (GakTopbl) 3B0AOUNK BUAOB B Npupoae. MyTauMoHHbI NpoLecc U
KOMBUHaTMBHAA M3MEHUYMBOCTb. [oNyAALMOHHbIE BOHbI U Apeid reHos. N3onauma u
murpaums. EctectBeHHbI 0T60p — Hanpasaaowmin paktop asoatounm. Popmbl
ecTecTBeHHOro otéopa.




Mprcnocob1eHHOCTb OPraHM3MOB KaK pesy/ibTaT 3BoJitoumMu. Mpumepsl npucnocobneHuii y
opraHnsamos. Apomopdo3bl M nanoaganTaumm.

Bua v BugoobpasosaHue. Kputepum enga. OcHoBHble GOpMbl BUA006pa3OBaHUA:
reorpaduyeckoe, sKosaormyeckoe

1.5

Makpoasonouma. Popmbl 3sonoLMK: UaeTUYecKan, ANBEPreHTHas, KOHBEPreHTHas,
napannenbHas. HeobpaTMmocTb 3B80AHOLUN

BO3HMKHOBEHME U pa3BuTneE XXNU3HU Ha 3emne

2.1

[loHayy4Hble NpeacTaBAEHMUA O 3aPOXKAEHUN KU3HU. HayyHble rMnoTe3bl BOSHWMKHOBEHUSA
U3HM Ha 3emne: abuoreHes 1 NaHCNepPMMUA. XMMMYECKan 3BONIOLMA. IKCNEPUMEHTANbHOE
NOATBEPXKAEHME XMMMYECKOM 3B0OLMKN. HayanbHble 3Tanbl 6M0A0rMYecKoit 38010LMK.
l'Mnotesa PHK-mupa. MepBble KNETKN U UX 3BotoLMA. DOPMUpPOBAHME OCHOBHbIX Fpymn
MBbIX OPraHM3mMoB

2.2

Pa3BuTME *KM3HM Ha 3emsie Mo apam u nepmuogam. Katapxei. Apxeinckas u NnpoTepo3oicKas
apbl. Maneos3oicKan apa 1 eé nepmoabl: KEMOPUNCKUIA, OPAOBUKCKUIA, CUTYPUIACKUIA,
OEBOHCKMMN, KAMEHHOYTO/IbHbIN, NepPMCKMIA. Me30301CcKan 3pa 1 eé nepmnosbl: TPUACOBbIN,
FOPCKWUIA, MesioBON.

KaHo30#cKan apa 1 eé neproabl: NafieoreHoBbIN, HEOreHOBbIM, aHTPOMNOreHOBbIMN.
XapaKTepucTuKa KAMmMaTa 1 reosornyeckmx npoweccos. OCHOBHbIE 3Tarbl 3BOOLUN
PacTUTENbHOTO U }KMBOTHOTO MMpPA. ApoMmopdOo3bl Y pacTEHWUI U KUBOTHbIX. MNosBAEeHUE,
pacLBeT 1 BbIMMPAHUE FPYNn XMBbIX OPraHN3MOB

2.3

Cuctema OpraHMYecKoro MMpa Kak oTpaskeHue 3s8otoummn. OCHOBHbIEe cUCTEMaTHYEcKue
rpynnbl OpraHM3moB

2.4

DBOIIOLMA YENIOBEKA. AHTpOI’IOﬂOFl/IFI KaK HayKa. Passutune I'Ipe,D,CTaB}'IEHMﬁ (0}
NPOUCXOXKAEHNM YenoBeKa. MeToabl U3y4yeHna aHTponoreHesa. Cxoactea m pasnnyna
YenoBeKa U XKMBOTHbIX. CUCTeMaTUYeCKoe NoIoXKeHNe YenoBeKa.

[euvkyuime cunbl (pakTopbl) aHTponoreHesa. HacsieacTBeHHan M3MEHYMBOCTb U
ecTecTBeHHbI 0T6op. O6LWEeCTBEHHbIM 06pas KU3HUM, U3rOTOBAEHUE OPYAUIA TPYA3,
MblLL/IEHNE, pedb

2.5

OCHOBHble CTaaMuM 1 BETBM 3BO/IOLMM Ye/I0BEKA: aBCTPANONUTEKM, Yel0BEK YMeNbIN,
Yenosek NpaMoxogalLmii, YesioBeK HeaHAepTaAbCKMiA, YenoBek pasymHblid. Haxoaku
MCKONaemblX OCTaHKOB, BPEMA CYLLLECTBOBAHMSA, 061acTb pacnpocTpaHeHnn, 06bEm
ro/I0BHOrO M0O3ra, 06pas KMU3HK, opyama

2.6

Yenoseyeckune pacbl. OcHOBHble 60/bliiMe packl: eBponeonaHas (espasuiickasn), Herpo-
aBcTpanongHan (3kBaTopmanbHan), MOHroNouaHas (a3naTcKo-aMepuKaHcKas). YepTol
npucnocob1eHHOCTU NpeacTaBuTeneil YeIoBeYeCKMX Pac K YCIOBUAM CYLLLECTBOBaHUS.
EAMHCTBO Yenoseyeckunx pac. Kputunka pacmsma




OpraHu3mbl U OKpy»KatoLwas cpesa

3.1

JKoNorna Kak Hayka. 3agauun n pasaesbl 3Konormm. MeToabl 3KO0rMYEeCKUX UcCaef0BaHuUA.
JKonornyeckoe mmpoBosspeHue. Cpeapl 06UTAHUA OPraHM3MOB: BOAHAA, HA3EMHO-
BO34YLIHAA, MOYBEHHAA, BHYTPUOPraHNM3MEHHanA

3.2

3Konornyeckune daktopbl. Knaccmbumkaums akonormyeckmnx GpakTopos: abnotmyeckue,
6MOTMYECKME M aHTPOMOreHHble. [leicTBre IKoormyecknx GakTopoB Ha OPraHU3MbI

3.3

AbunoTnyeckne GpaKkTopbl: CBET, TEMMEpPaTypa, BAAXKHOCTb. PoToneproamsm.
MprcnocobieHnn opraHNM3MoB K 4eiCTBUI0 abuoTHYecKux GpakTopoB. bruonoruyeckue
PUTMbI

3.4

BuoTtnyeckme dakTopbl. Buabl 6MOTUYECKMX B3aUMOAENCTBUM: KOHKYPEHLMA, XULLLHWUYECTBO,
napasuTM3m, MyTyasiM3m, KOMMEHCaM3m (HaxnebHMYecTBO, KBapTUPAHTCTBO),
amMeHCcanM3m, HelTpanm3m. 3HayeHne BMOTUYECKMX B3aMMOAENCTBUI ANA CYLLEeCTBOBaHMA
OpPraHNU3MoB B NPUPOLHbIX coobLiecTBax

3.5

JKO/I0rMYEecKme XapakTepuUCTUKM nonynsaummn. OCHOBHbIE NOKa3aTen NonyaaLnn:
YMCNEHHOCTb, NIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauma. JMHaMKKa
YMCNAEHHOCTM NONYAALUUKN U e€ perynaumn

COO6LLI,eCTBa N 3KOJ1I0T4HECKNE CUCTEMDI

4.1

CoobuiectBo opraHuamos — buoueHo3. CTpyKTypbl 61oLeHo3a: BUAoBas,
NPOCTPaHCTBeHHas, Tpopuyeckas (nuwiesas). Buabl-a4omuHaHTbl. CBA3n B BroLieHo3e

4.2

JKosormyeckme cucteml (akocmctemsl). MoHATUE 06 aKocKcTeme u BruoreoueHose.
®YHKLMOHaNbHblE KOMMNOHEHTbI 3KOCUCTEMbI: MPOAYLLEHTbI, KOHCYMEHTbI, peayLeHTbI.
KpyrosopoT BeLecTs 1 NOTOK 3HEPrMmM B skocucTeme. Tpoduueckune (nuiesblie) ypoBHN
akocucTembl. Muwesble uenu u cetn. OCHOBHbIE MOKa3aTeIn SKocUcTeMbl: Bromacca,
NPoAyKUMA. DKONOrMYecKMe NnMpammabl: NPOAYKUUKN, YNCAEeHHOCTH, Buomacckl. CBOICTBa
3KOCUCTEM: YCTOMYMBOCTb, Camoperyaauma, passutue. Cykueccus

4.3

MpupoaHble IKOCUCTEMbI. DKOCUCTEMbI 03EP U peK. IKOCUCTEMA XBOMHOIO UK
LUMPOKOJIMCTBEHHOrO Neca.

AHTpOFIOI'eHHbIe 9KOCUCTEMDI. Al'p03KOCMCTEMbI. yp603KOCMCT€MbI. Bbuonornyeckoe u
X03AMCTBEHHOE 3HaYeHUne arposKkocucTem u1 yp603KOCMCTEM.

BuopasHoobpasue Kak pakTop ycTonumnsoctu skocuctem. CoxpaHeHne BUoaorMyeckoro
pa3Hoobpasua Ha 3emne

4.4

YueHue B.U. BepHagcKkoro o buocdepe. NpaHMLbl, COCTaB U CTPYKTypa buocdepsbl. Kusoe
BeLecTBo 1 ero ¢pyHKumMn. OcobeHHOCTU Buocdepbl Kak robanbHOM 3KOCUCTEMBI.
[IunHamunyeckoe pasHoBecue 1 obpaTHan cBA3b B 6uocdepe. KpyroBopoThl BELLECTB U
6UoreoxMmmnyeckne UUKbI 31eMeHTOB (yrnepoga, asora). 3oHanbHOCTb bBuocdepsl.




OCHOBHble 6BMOMbI CyLIn

4.5

YenoseuyecTBo B 6uochepe 3eman. AHTpoNoreHHble U3meHeHus B buocepe. NnobanbHble

3Ko/10rnyeckume I'Ip06/'|eMbI.

OcHOBa pauUMOHaNbHOTO YNPABAEHMA NPUPOAHBIMU PECYPCAMU U UX UCTO/Ib30BaHUE.
JocTukeHnAa bnonornmn n oxpaHa npUposbl




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUYECKUE MATEPUABLI ONA YHUTENA

LUNPPOBbLIE OBPA3OBATEJ/IbHbBIE PECYPCbI U PECYPCbl CETU MUHTEPHET






