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MOACHUTE/IBHAA 3ANMUCKA

Mpwu pa3paboTKe NporpaMmbl Mo 6MOIOrMKN TEOPETUYECKYIO OCHOBY A1 ONpeeieHMsa NoAXoA0B K
dbopmmMpoBaHUIO coaepKaHuA yuebHoro npegmeTa «brMonorva» CoCTaBMIN: KOHUENTYaIbHbIEe
nonoxeHmna ®rocC COO o B3aMM0O0bYCNOBNEHHOCTU LIENEN, COAEPKAHUSA, PE3Y/IbTaTOB 0byUYeHUs U
TpeboBaHWUI K YPOBHIO MOATOTOBKM BbINMYCKHUKOB, MOOXKEHMA 06 06LWMX Lensax n NpuHumMnax,
XapaKTePU3YHOLLMX COBPEMEHHOE COCTOSIHME CUCTEMbI cpeaHero obliero obpasosaHua B Poccuinckoit
depnepaunn, a TakKe NoNoOKeHUA 0 cneundmke 6MONOrMK, e€ 3HaYeHUN B MO3HAHMM KUBOW NPUPOAbI U
obecneyeHnn cyLEeCcTBOBAHUSA YesioBevyeckoro obuiectsa. CornacHo Ha3BaHHbIM MOJIOKEHUAM,
onpeaeneHbl OCHOBHble GYHKLMU NPOrpammbl Mo 6UONOTMM U € CTPYKTYpa.

Mporpamma no 6uonornmn Aaét npeacrasieHne o uensx, ob obuiei ctpaternm obyyeHus, BOCNMUTaHNUA U
pa3BMTMA obyyatoLmxcs cpeactsamm yuebHoro npeameTa «brnonoruar», onpegenset obssartenbHoe
npegMeTHoOe CoAepKaHune, ero CTPYKTYpY, pacnpeseneHune no pasaesiam u TeMam, PeKoOMeHayemMyto
nocsiefoBaTeNlbHOCTb U3YyUYeHUst y4uebHOro maTepmana c Y4ETOM MeXKNPEAMETHbIX U BHYTPUNPEAMETHbIX
CBA3el, I0rMKK 06pas3oBaTe/IbHOro NPoLEecca, BO3PacTHbIX 0COBeHHOCTeN obyyatoLmxcs.



B nporpamme no 6MoN0OrMK TakKe yUnTbIBatOTCA TPEH6OBAHMUA K NAaHUPYEMbIM JIMHHOCTHbLIM,
MeTanpeaMeTHbIM U NpeaMeTHbIM pesy/ibTaTam 0byyeHns B GOpMMpPOBaHUM OCHOBHbIX BUA0B y4ebHo-
No3HaBaTeNbHON AeATeIbHOCTU/yuebHbIX A4eMCTBUI 06YUatOLLMXCA NO OCBOEHMIO COAEPKaHMSA
buonormyeckoro obpasoBaHuA.

B nporpamme no 6uonormum (10—11 Knaccol, 6a30Bbili ypOBEHb) peann3oBaH NPUHLMN NPEEMCTBEHHOCTU
B U3y4YeHun 6uonorum, baarogapa Yemy B Hel NPOCMATPUBAETCA HAMPABAEHHOCTb HA Pa3BUTUE 3HAHUA,
CBA3AHHbIX C POPMMPOBAHNEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHMSA, LLEHHOCTHbBIX OPUEHTALMA
JINYHOCTM, SKOJIOFMYECKOTO MbILLEHUS, NPEACTABAEHNI O 340p0BOM 06pase XKM3HU U BepexkHbIM
OTHOLLUEHMEM K OKpY*KatoLen npupogHoi cpese. NMoatomy Hapaay € usydyeHnem obebronornyeckmnx
TEOPUIA, @ TaKXKe 3HAHUI O CTPOEHUU KMBbIX CUCTEM PA3HOTO PaHra U CYLLHOCTM OCHOBHbIX
NPOTEKAIOLWMX B HUX NPOLLECCOB B MpOrpamme no 6Monornm yaeneHo BHUMaH1e UCNO/b30BaHUIO
NOJIYYEHHbIX 3HAHMI B NOBCEAHEBHOM KU3HU A5 PELUEHUA NPUKAALHbIX 33434, B TOM YMC/E:
NpodUAaKTUKM HacneacTBEHHbIX 3a60/1eBaHNI YeNoBEKA, MeUKO-TEHETUYECKOTO KOHCY/IbTUPOBaHUS,
060CHOBaHMA 3KONOTNYECKN LLenecoobpasHOro NoBeAeHMA B OKPYKAOLWLEN NPUPOLHON cpeae, aHaM3a
BNSAHUA XO3AMNCTBEHHOM AeATENbHOCTU Ye10BEKA Ha COCTOAHMUE NPUPOAHBIX M UCKYCCTBEHHbIX
3KocucTeM. YCUneHne BHUMaHMA K NPUKAALHON HanpaBaeHHOCTM yyebHoro npeagmeTa «buonorna»
NPOANKTOBAaHO HEOH6XOAMMOCTbIO 0becnevyeHns YyCA0BUN ANA pelleHna O4HOM U3 aKTyaIbHbIX 33434
LIKONbHOTO BMonornyeckoro obpasosaHma, KoTopas npegnonaraet GopmupoBaHme y obyyatoLmxcs
CNocobHOCTM aanTUPOBATLCA K UBMEHEHUAM ANHAMMUYHO PA3BUBAIOLLETOCA COBPEMEHHOMO MUpa.

Buonorus Ha ypoBHe cpeaHero obuero obpasoBaHMA 3aHMMaET BaxkHoe mecTo. OHa obecneunBaeT
bopmmnpoBaHMe y 06yUaIOLLMXCA NPEACTaBAEHNI O HayYHOW KapTMHE MMUpPa, paclimpseT u obobLiaeT
3HAHUA O }KMBOW NPMpPOAE, €€ OTANUNTENbHbIX MPU3HAKaX — YPOBHEBOW OpraHMU3aLmm 1 3BOOLMM,
CO343ET YCNOBUSA A/1A: NO3HAHMA 3aKOHOB XXMBOW NPUPOAbI, POpMUPOBaHUA GYHKLMOHANBHOM
rPamoTHOCTU, HaBbIKOB 34,0P0BOro M 6e3onacHoro 06pasa KM3HMU, 3KOOrMYECKOTo MblLLIEHUS,
LEeHHOCTHOrO OTHOLLEHMA K XXMBOW NPUPOAE U YENOBEKY.

Bosblwoe 3HaueHne 6UoIorMA MMEET TaKKe 418 peLleHna BOCNMUTaTe/IbHbIX U Pa3BUBatOLWMX 33434
cpefHero obuiero obpasoBaHms, coumanmnsaymm obyyatowmxca. MydyeHne 6uonornmn obecneumsaet
ycnosua ans GopmMUPOBaHNSA UHTENNEKTYabHbIX, KOMMYHUKALMOHHbIX U MHPOPMALMOHHbIX HaBbIKOB,
3CTETUYECKOM Ky/bTYpbl, CNOCOBCTBYET MHTErpaL MM BUONOrMYECKUX 3HAHUI C NpeACcTaBAEHUAMMU U3
APYrMX y4ebHbIX NpeaMeTOB, B YaCTHOCTH, GU3MKN, XMMUK U reorpadmm. HasBaHHbIE NONOKEHUA O
npeaHasHayeHUn yyebHoro npegmeTa «bMONOrnsa» COCTaBUAN OCHOBY AJ/15 onpege/ieHUs noaxon08 K
oTBOpY M1 CTPYKTYPUPOBAHMIO €70 COAEPHKAHMA, NPEACTABNEHHOIO B Nporpamme no uonoruu.

OT60p coneprkaHua yuebHoro npegmeta «brnonorna» Ha 6a3oBoOM ypoBHE OCYLLECTBNEH C MO3ULMIA
KyNbTYPOCOOHPa3HOro Nogxosna, B COOTBETCTBMM C KOTOPbIM 0byYatoLwmecs A40XKHbl OCBOUTb 3HAHMA U
YMeHMA, 3HauuMble gns GopmMmupoBaHMA obLei KynbTypbl, onpegenstolme ageksaTHoe noBeseHne
YyenoBEKa B OKPYIKaloLLe NpMpoaHOM cpese, BOCTPebOBaHHbIE B NOBCEAHEBHOM KU3HU U
npakTn4eckon geatenbHocTn. Ocoboe MecTo B 3TOM CUCTEME 3HAHUI 3aHUMAIOT 3/IEMEHTbI
COAEPKAHMA, KOTOPbIE CNYXKAT OCHOBOW AN GOPMUPOBAHUA NPeACTaBAEHNA O COBPEMEHHOM
€CTeCTBEHHO-Hay4YHOM KapTUHE MMPA U LEHHOCTHbBIX OPUEHTALMAX IMYHOCTM, CMOCODHCTBYHOLLMNX
rymaHusaumm buonormyeckoro obpasoBaHus.

CTpYKTypupOBaHue cofeprkaHna yuebHoro matepuana B nporpamMmme nNo 6GUONOMMMU OCYLLECTBIEHO C
YYETOM NPUOPUTETHOrO 3HAYEHUA 3HAHUI 06 OT/IMUMTENIbHBIX OCOBEHHOCTAX *KMBOW NPMpPoAbI, 0 eé



YPOBHEBOW OpraHmM3aLmnm 1 3BOIIOLUN. B COOTBETCTBUM C 3TUM B CTPYKTYpe ydebHOro npeameta
«buonorua» sblgeneHbl cnegyowmne cogepxaTenoHble TMHUK: «bruonorna Kak Hayka. Metoabl
Hay4yHOro nosHaHuA», «KneTka Kak bruosiornyeckasa cmctema», « OpraHnM3am Kak buonormyeckas
cuctema», «Cuctema m MHoroobpasme opraHMYecKkoro Mupa», « IBOOLUA KUBOM NPUPOAbI»,
«IKOCUCTEMBI N NPUCYLLME UM 3aKOHOMEPHOCTU Y.

Llenb usyyeruma yyebHoro npegmeta «brnonorua» Ha 6a3oBom ypoBHe — oBlageHue obyyatowmmmcsa
3HAHMAMM O CTPYKTYPHO-GYHKUMOHAIbHOM OPraHM3aLmMm KMBbIX CUCTEM PA3HOMO PaHra u
npuobpeTeHme yMeHU UCNONb30BaTb 3T 3HAHWA A5 TPAMOTHbIX 4eNCTBUI B OTHOLIEHNN 0OHbEKTOB
YKUBOW NPUPOAbLI U PELLEHNA PA3IUYHBIX *KU3HEHHbIX NTpobaem.

JocTuskeHune uenn nsydeHmna yuebHoro npeamerta «brmonorua» Ha 6a3soBom ypoBHe obecrneunsaeTca
pelleHnem cneayowmx 3agauy:

OCBOEHMeE 06YyYaoLWNUMMCA CUCTEMbI 3HAHUI O BUONOTMYECKUX TEOPUAX, YHEHMAX, 3aKOHAX,
3aKOHOMEPHOCTSAX, TMNoTe3ax, NpaBuaiax, Cy*KalmMx 0CHOBOW A1 GOpPMMPOBAHUA NpeacTaBAeHUi O
€CTEeCTBEHHO-Hay4HOW KapTUHE M1Pa, O MeTOaX HayYHOro No3HaHMA, CTPOEHUU, MHOroo6pasnn u
0CODBEHHOCTAX XKUBbIX CUCTEM PA3HOIO YPOBHS OpraHM3aumm, BblAaroLWMXCA OTKPbITUAX U COBPEMEHHbIX
nccnefoBaHUsAX B 6Monoruu;

d)OpMMpOBaHME Yy o6yqa+ou.|,mxc5| NO3HAaBATEJIbHbIX, UHTENNEKTYA/IbHbIX N TBOPYECKUX cnocobHocTel B
npouecce aHann3a gaHHbIX O NYTAX Pa3BUTUA B 6uonorum Hay4HbIX B3rnAaa0s., MAEVI M noaxoaos K
NU3Yy4YeHUIO XKUBbIX CNCTEM PAa3HOIO YPOBHA OpraHn3auunu;

CTaHOB/IEHME Y 0byvatoLWmxca obLLen KynbTypbl, PYHKLMOHANbHON rPamMOTHOCTU, Pa3BUTUE YMEHUI
06BACHATH U OLEHNBATb ABNEHWNA OKPYKaOLLEro M1Pa KMBOW NPUPOAbI HA OCHOBAHMM 3HaHWUI U ONbITa,
NONYYEHHbIX NPU U3ydeHnn 6uonoruu;

dopmupoBaHmne y obydatowmxcs ymeHUn NANICTPUPOBaTh 3HaYeHne BMONOrMYeckmMx 3HaHUN B
NPaKTUYECKOW AeATe/IbHOCTU YENIOBEKA, PAa3BUTUM COBPEMEHHbIX MEANLMHCKUX TEXHOIOTUNA U
arpobnoTexHoorniA;

BOCNUTaHME yHEeXKAEHHOCTU B BO3SMOXHOCTW MO3HAHUA YE/I0BEKOM KNBOW NPUPOabl, HEOBXOAMMOCTH
6epeXHOro OTHOLWEHMUA K HEN, COBN0AEHUA STUMECKMX HOPM NMPY NPOBEAEHNM BMONOTNYECKUX
nuccnenoBaHui;

OCO3HaHWe LEHHOCTU BMONOTMYECKMX 3HAHUI AN NOBbILEHWA YPOBHA 3KONOrMYECKOW KyAbTypbl, ANSA
bopMMPOBaAHNA HAYUHOrO MUPOBO33PEHMS;

npumMmeHeHMe NPUOBPETEHHbIX 3HAHUI U YMEHWUI B NOBCEAHEBHOM XU3HU ANA OLLEHKWN NOCNeACTBUIA
CBOEW AeATeNbHOCTM N0 OTHOLLIEHUIO K OKpY*KatoLwen cpeae, cobCTBEHHOMY 340Pp0Bbi0, 060CHOBaHME U
cobnogeHne mep NPopUNaKTUKK 3aboneBaHnii.

B cucrteme cpeaHero obuiero obpasosaHua «bruonorna», nsydaemasa Ha 6a3oBoM ypoBHe, ABAAETCA
06a3aTeNIbHbIM Y4eBHbIM NPeaMeTOM, BXOAALLMM B COCTaB npeamMmeTHoin obaactn «EctecTBeHHo-
Hay4Hble NpeaMeTbI».

[na nsyyeHus 6uonornmn Ha 6a3oBOM YpoBHe cpeaHero obliero obpasoBaHusa oTsoanTca 68 yacos: B8 10
Knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 vaca (1 yac 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, . MeHgensb, H. K. Konbuos, XK. 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. OTANUYNA GepMEHTOB OT HEOPraHWYECKMUX KaTaIM3aToPOoB.

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 N3 Pa3HbIX NPegMETHbIX O6I'IaCTel7I;

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
Konunuectso yacos
IneKTpoHHbIe (umndpoBble) obpasoBaTenbHble
Ne n/n HanmeHoBaHWe pa3aenos M TeEM NPOrpammbl
pecypcbl
Bcero

1 Buonorus Kak Hayka 2 Bubnumoteka LLOK https://m.edsoo.ru/7f41¢292
2 unBble cucTeMbl U MX OpraHU3aLms 1 Bubnnoteka LIOK https://m.edsoo.ru/7f41¢292
3 XMMMYECKNA COCTaB M CTPOEHUE KAETKU 8 Bubnunoteka LLOK https://m.edsoo.ru/7f41¢292
4 MnsHeneATebHOCTb KAETKU 6 Bubnumoteka LLOK https://m.edsoo.ru/7f41¢292

PasmHoOXeHWe 1 MHAWBUAYaIbHOE pPa3BUTUE
5 AMBUAY P 5 Bubnnoteka LLOK https://m.edsoo.ru/7f41¢292

OpraHn3mos

HacneacTBeHHOCTb M USMEHYMBOCTb
6 A 8 Bbnbnnoteka LOK https://m.edsoo.ru/7f41¢292

OopraHnsmos

CeneKkuma opraHnsmos. OCHOBbI
7 4 P 3 Bubanoteka LLOK https://m.edsoo.ru/7f41¢292

6uoTexHoornm
8 Pe3epBHoe Bpems 1 Bubnumoteka LUOK https://m.edsoo.ru/7f41¢292
OBLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 34



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

11 KNACC

Konunyecrtso yacos
INeKTpoHHbIe (undpoBble)
Ne n/n HavmeHoBaHuWe pa3genos 1 Tem NPorpammel
Beero KOHTpOANbHbIE MpakTnyeckme obpasoBaTenbHble pecypchbl
paboTbl paboTbl
1 dBONOLMOHHAas buonorua 9 1 bubnmorexa LIOK
4 https://m.edsoo.ru/7f41cc74
2 BO3HMKHOBEHUE N PA3BUTUE }KU3HU Ha 3emsie 9 0.5 bubamoreka LIOK
P ’ https://m.edsoo.ru/7f41cc74
3 OpraHu3mbl 1 OKpY:KatoLas cpeaa 5 1 bubnmorexa LIOK
P Py - PeA https://m.edsoo.ru/7f41cc74
4 CoobulectBa M 3KO/IOTMYECKUE CUCTEMDI 9 bubamoreka LIOK
H https://m.edsoo.ru/7f41cc74
5 Pe3epBHOe Bpems 2 bubamorexa LIOK
P P https://m.edsoo.ru/7f41cc74
OBLUEE KONMMYECTBO YACOB MO NMPOrPAMME 34 0 2.5



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

MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC
Konunuyecteo yacos
INeKTPOHHbIe unbpoBble
Ne n/n Tema ypoka 6
Beero obpasoBaTesibHble pecypchbl
MeToabl NO3HAHWUS KXNBOW NPUPOabI.

1 MpaKTuyecKkas pabota Ne 1 «Mcnonb3oBaHue 1 bubnnoteka LLOK
Pa3/INYHbIX METOA0B MPU U3YYEHUU https://m.edsoo.ru/863e¢6122
61010rMYecknx 06 bEKTOBY

5 Buonornyeckme cuctemsl, NpoLEecchbl U KX 1 Bubnnoteka LLOK
nsydyeHue. BXogHoOW KOHTPONb. https://m.edso00.1ru/863e6564

3 XUMMUYECKUIA cocTaB KneTku. Boaa n 1 Bubnumoteka LLOK
MWHepasbHble CoMn https://m.edsoo0.ru/863e674¢

Bubanoteka LLOK
4 Benkn. CoctaB 1 cTpoeHue 6enkos 1
P https://m.eds00.ru/863e6b72
Bubnnoteka LOK
5 Buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e¢6122
https://m.edsoo0.ru/863e632a
PepmeHTbl — BMONOrMYECKUE KaTaan3aTopsl.
6 JNlabopaTtopHas pabota Ne 1 «/3yueHune 1 Bbubnnoteka LLOK

KaTa/IMTUYECKOIN aKTUBHOCTU GepMeHTOB (Ha
npumepe aMunasbl UAU KaTanasbl)»

https://m.eds00.ru/863e6b72



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e674e

Bubnnoteka LLOK

7 Yrnesoapl. Jiunnabi
A A https://m.eds00.1ru/863e6870
8 HyknenHoBble KucnoTtbl. AT Bubamorexa LIOK
y ' https://m.edsoo.ru/863e6d5¢c
9 UcTopua n metoabl UsyvyeHna knetku. KnetouHan bubnmoteka LOK
Teopus https://m.edsoo.ru/863e6e88
10 KneTKa KaK LLen0CcTHaA Xneaa cuctema
CTpoeHue 3yKapMOTUYECKOM KNETKN.
NabopatopHas pabota Ne 2 «/3yyeHune cTpoeHus Bbubnnoteka LLOK
11 K/IETOK PacTeHUM, }KUBOTHbIX, FPUOOB 1 HakTepuin https://m.edsoo.ru/863e6{f0
noA, MUKPOCKOMOM Ha roTOBbIX https://m.edso00.1ru/863e716¢
MUKponpenapaTtax U Ux onucaHme»
12 ObmeH BelecTs nan metabonmsm bubamoreka LIOK
W https://m.eds00.ru/863e766¢
13 dHepreTMyecknin obmeH bubamorexa LIOK
P https://m.edsoo.ru/863e7aae
MUBHEHHbIN UMK KNeTKU. [leneHune KNeTku.
1 MwuTo3. JTabopaTopHas pabota Ne 3 bubnnoteka LOK
«HabntogeHne MnTo3a B K/IETKAaX KOHYMKA https://m.edsoo.ru/863e7dc4
KOpeLllKa /lyKa Ha roToBbIX MUKponpenapaTax»
Bbubanoteka LOK
15 BuocnHTes H6enKa. Peakumsa MaTpMYHOrO CUHTE3a
https://m.edsoo.ru/863e¢796¢
16 TpaHcnAauma — bMocuHTes benka Bubanoteka LLOK



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6d5c

https://m.edso0.ru/863e796¢

Bubnnoteka LLOK

17 HeknetouyHble GOpMbl XKU3HU — BUPYCbI
%op Py https://m.edso00.1ru/863e7540
Bbubanoteka LOK
18 PoTOCUHTES. XEMOCUHTES
https://m.edsoo.ru/863e¢7¢98
Bubanoteka LLOK

19 dPopMbl pa3sMHOKEHUA OPraHN3MoB https://m.edso00.ru/863e81b6

https://m.edsoo.ru/863e831¢e

20 Meios bubnnoteka LLOK

https://m.edsoo.ru/863¢e7f4a
Ob6pa3oBaHue 1 pa3BUTUE MOJIOBbIX KNETOK.

51 OnnopgotBopeHue. JlabopaTopHasa paboTa Ne 4 Bubnnoteka LLOK
«M3yyeHMe cTpoeHUss NONOBbIX KNETOK Ha https://m.edsoo.ru/863e81b6
roToBbIX MMKpOMpenapaTax»

22 NHamBmnayanbHoe passuTne opraHM3Imos bubamorexa LIOK

AMBUAY P P https://m.edso00.ru/863e8436

23 feHeTUKa — HayKa O HacNeACTBEHHOCTU U Bubnunoteka LOK
N3MEHYNBOCTHU https://m.edsoo.ru/863e8612

)4 3aKOHOMEpPHOCTMN Hacnea0BaHMA MPU3HAKOB. bubnnoteka LLOK
MoHornbpuaHoe ckpelLmBaHune https://m.eds00.1ru/863e8878

55 OurnbpngHoe ckpelwmBaHme. 3aKoH Bubnnoteka LLOK

HE3aBUCMMOTIO HacneaoBaHNA NPU3HaKoB

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



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e796e

CuenneHHoe HacnefoBaHWE NMPU3HAKOB.
JNabopaTtopHas pabota Ne 5 «/3yueHue

bubanoteka LLOK

26 €3y/1bTaTOB MOHOTMBPUAHOIO U ANTMBPUAHOro
pesy. PuA A prA https://m.eds00.ru/863e8c60
CKpewmBaHuA y Apo30duabl Ha roToBbIX
MUKponpenapaTax»

27 leHeTMKa nona. HacnepoBaHe NPU3HAKOB, Bubnumoteka LLOK
cuenieHHbIX C N0A0M https://m.eds00.1ru/863e8c60
N3meHumBoCTb. HeHacneacTBeHHas
M3MeHYNBOCTb. JlTabopaTopHas paboTa Ne 6.

28 N3yyeHne moamPpuKaLMOHHON M3MEHYMBOCTH Bubamorexa LIOK

y A 4 ’ https://m.edsoo.ru/863e8efe
NOCTPOEHME BAapMALMOHHOIO pAaa U
BapMaLLMOHHOWN KPMUBOM»
29 HacnepncrteeHHas n3meH4MBoOCTb. JlabopaTopHas
abota Ne 7. «AHanun3 mytaumm 0300u1bl Ha bubanoreka LIOK
P o yraummy ap https://m.edsoo.ru/863e8efe
roToBbIX MMKpOMNpenapaTax»

30 FeHeTMKa yenoBeka bubamoreka LIOK

https://m.edsoo.ru/863e8d78

31 PesepBHbIli ypoK. 0606LeHMe no Teme
«HacnepcTBeHHOCTb M U3MEHUYUBOCTb
OpraHM3mMoB»

32 CeneKkuma Kak HayKa n npouecc bubamorexa LIOK

. yranpot https://m.eds0o.ru/863¢9214

33 MeToAabl U AOCTUKEHUS CENEKLUN PAaCTEHUN U Bubnumoteka LLOK

XKNBOTHbIX

https://m.edsoo.ru/863e9214



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

34

BroTexHONOrMA Kak oTpac/ib NPOM3BOACTBA.
MTOroBblit KOHTPO/b

Bubnnoteka LLOK
https://m.edso00.ru/863€9336

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

34



https://m.edsoo.ru/863e9336

11 KNACC

Konunyectso 4yacos

DNeKTPOHHbIe LUppOoBbIE

Ne n/n Tema ypoka 6
Beero obpaszoBaTesnibHbie pecypcbl
1 dBoNOUMA U MeTOoAbl €€ N3yYeHUA 1 bubamoreka LIOK
4 A y https://m.edsoo.ru/863ea20e
5 UcTopua pa3BuTUSA NpeacTaBieHuii ob 1 Bbubnnoteka LLOK
3BOMOLMU. BXOAHOWN KOHTPOIb. https://m.eds00.1u/863e9570
3 MwuKpoasoatouma 1 bubamorexa LIOK
P H https://m.edsoo.ru/863e9cle
Monynauma Kak snemeHTapHasa eguMHMLA BUAA U
4 aBontoumnm. JlabopatopHan pabota Ne 1 1 Bubnnoteka LLOK
«CpaBHeHMe BMA0B Mo Mopdonormieckomy https://m.eds00.ru/863e99¢6
KpUTEPUION
5 OBuKyLme cunbl (3nemeHTapHble GpaKTopbl) 1 Bubnnoteka LLOK
3BO/IOLUM https://m.edsoo.ru/863e9da4
6 EcTecTBEHHbIN OTHOP M ero popmbl 1 bubamorexa LIOK
P P https://m.eds00.ru/863e9ed0
Pe3synbTaTbl 3BOIOLMM: NPUCNOCOBNEHHOCTb
7 opraHnsmoB v BuagoobpasosaHue. SlabopatopHas 1 Bubnnoteka LLOK

pabota Ne 2 «OnucaHue npucrnocobaeHHOCTH
opraHM3mMa 1 e€ OTHOCUTE/IbHOIO XapaKTepa»

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



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea20e

Bubnnoteka LLOK

Yye/sioBeKa

8 HanpasneHua 1 NyTM Makpo3BoaOLUn
P y P 4 https://m.edsoo.ru/863e9cle
9 HeobpaTnmocTb 3BoOLMMU
10 NcTopuma *KM3HM Ha 3emne u meToabl €€ U3y4yeHunsa
Bbubanoteka LOK
11 fMnoTesbl NPOUCXOXKAEHMA XKM3HM Ha 3emne
https://m.edsoo.ru/863cas5a6
12 Pa3BuTme }13HM Ha 3emne No apam 1 nepuogam bubamorexa LIOK
P phoa https://m.edsoo.ru/863eabbe
OcCHOBHbIe 3Tanbl 3BO/IOLMM PACTUTENBHOTO U
13 YKMBOTHOro mupa. MpakTnyeckana pabora No 1 Bbubnnoteka LLOK
«M3yyeHMe nckonaemblx OCTaTKOB PacTeHUN U https://m.edsoo.ru/863ea8bc
YKUBOTHbIX B KO/IIEKLMAXY
14 CoBpemeHHaa cnMctema OpraHMYeckoro mmpa bubauoreka LIOK
P P P https://m.edsoo.ru/863ca48e
15 3BoAoOLUMA YenoBeKa (aHTponoreHes) bubamoreka LIOK
4 P https://m.edsoo.ru/863eac2c
16 Osukywme cunbl (GaKTopbl) aHTpoNoreHesa bubamoreka LIOK
i P P https://m.edsoo.ru/863ead44
17 OCHOBHbIe CTaAnn 3BOIOLMN YeNI0BEKa
18 YenoBeyeckune pacbl U NpMpoaHble aganTtaumm Bubnnoteka LLOK

https://m.edsoo.ru/863eaeca2



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863e9c1e

PesepBHbIii ypoK. O606LweHne no Teme

19
«BO3HUKHOBEHWE U Pa3BUTUE KU3HU Ha 3emne»
20 DKO/10rMA KaK HayKa
21 Cpeabl 06UTaHUA M 3KONOTMYECcKUe dhaKTopbl Bubamorexa LIOK
PeA P https://m.edsoo.ru/863eafec
AburoTtuyeckme paktopbl. JlabopatopHaa paboTa
Ne 3. «Mopdonormyeckme ocobeHHOCTH
. Bubnnoteka LOK
22 pacTeHUI U3 pasHbIX MEeCT 0bUTaHUAY.
https://m.edsoo.ru/863eb10e
NabopaTtopHas pabota Ne 4. «BansHue ceeTta Ha
POCT 1 pa3BUTUE YEPEHKOB KoNeyca»
23 buoTtuyeckue paktTopbl Bubamorexa LIOK
P https://m.edsoo.ru/863eb348
JKoNOrnYecKkme XxapakTepucTMKn Nonynaumu.
24 MpakTnyeckasa pabota Ne 2 «[MoacyYéT NAOTHOCTH
NonynsLuMii pasHbIX BUAOB PacTEHNN»
25 CoobuiectBa opraHM3moB — 6MOLLEHO3 Bubamorexa LIOK
- P 4 https://m.edsoo.ru/863eb46a
26 JKoNornyeckue cuctembl (3KOCMCTEMBI) bubamoreka LIOK
https://m.edsoo.ru/863eb46a
OCHOBHble NOKa3aTe/ i 3KOCUCTEMDI.
. Bubnnoteka LOK
27 Jkonormyeckne nupammabl. CBOMCTBA IKOCUCTEM.

CyKueccus

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec

28 MpupoaHbie sKocucTeMbl 1
29 AHTPONOreHHbIe 3KOCUCTEMDI 1
Bubnnoteka LLOK
30 Buocdepa — rnobanbHasa akocnctema 3emnu 1
dep https://m.edsoo.ru/863ebb5e
31 3aKOHOMEpPHOCTM CyL,EecTBOBaHUA Buocdepsbl 1 Bubnorexa LIOK
P Y P https://m.edsoo.ru/863ebd16
32 YenoseyectBo B buochepe 3emnun 1
33 CocyuiecTtsoBaHuMe NpMpoAabl M YenoBe4vecTBa 1 Bubnnorexa LIOK
i phpoA https://m.edsoo.ru/863ebale
PesepBHbIii ypoK. O606LeHne Tembl
34 «CoobLecTBa 1 3KONOrNYECKNE CUCTEMbIY. 1
NTOroBbIn KOHTPO/Ib
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 34



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebb5e

NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMBI

10 KNACC

Kog,
npoBepAemoro
pesynbTaTta

MpoBepaemble NpegMeTHble pe3y/bTaTbl 0CBOEHMSA OCHOBHOW
obpasoBaTesibHOM Nporpammbl cpegHero obwero obpasoBaHus

ChopMMPOBAHHOCTL 3HAHUIA O MECTE U POJIY BUONOTUK B CUCTEME HAYYHOTO
3HAHWUA ecTeCTBEeHHbIX HayK, B GOPMMPOBAHMM COBPEMEHHOMN eCTEeCTBEHHO-
Hay4YHOM KapTWHbI MMPA U HAYYHOTO MUPOBO33PEHUA; O BKIALE POCCUMCKUX U
3apybekHbIX YYEHbIX-61M0/10T0B B pa3BuTUe 6MON0rMKU; GYHKLMOHANbHOM
rPamMOTHOCTU Ye/I0BeKa A/1A PeLleHNa XU3HEHHbIX 33434

YMeHMe pacKkpblBaTb cogepKaHne 6BMoN0rMYecknX TEPMUHOB M MOHATUIA: }KU3HD,
KNeTKa, opraHnsm; metabonusm (0b6mMeH BelLecTB 1 NpeBpalleHue sHeprum),
romeocTas (camoperynaums), yposHeBaa opraHu3aLmsa }KMUBbIX CUCTEM,
camoBoOCnpou3BeaeHune (penpoayKums), HacneacTBEHHOCTb, USMEHUYMNBOCTD,
pOCT 1 pa3BuTUe

YMeHue usnaratb bMonormyeckre Teopun (KNEToYHas, XpOMOCOMHas,
MyTaLMOoHHas), 3akoHbl (I. MeHgens, T. MopraHa, H.1. BaBunoBsa) 1 yyeHusa (o
LeHTpax MHOroobpasna 1 NPOUCXOXKAEHWNA KyAbTYPHbIX pacTeHuii H.U.
BaBuW0OBa), onpeaenaTb rpaHuLLbl MX NPUMEHUMOCTHU K KUBbIM CUCTEMAM

YMeHWe BnaseTb MeTo4aMMn Hay4yHOro No3HaHMA B buonorum (HabatogeHve n
OMnMncaHne XMUBbIX CUCTEM, MPOLLECCOB U ABNEHWIA; OpraHM3aLma U NpoBeaeHMe
6MON0rMYECKOro 3KCNePUMEHTA, BblABUKEHUE TMNOTE3bI; BbiABJEHME
33aBUCMMOCTM MEXAY UCCefyeMbIMU BEMYMHAMUK, O6BACHEHME NONYYEHHbIX
pes3ybTaToB, MCNONb30BaHHbIX HAaYYHbIX MOHATUI, TEOPUIA U 3aKOHOB; YMEHME
[enatb BblBOAbI HA OCHOBAHMM NOJIYYEHHbIX PE3yNbTaToB)

YMeHMe BblAeNATb CYLLECTBEHHbIE MPU3HAKW BUPYCOB, KNETOK NPOKapuoT U
3YKapM1OT, OAHOKNETOUYHbIX U MHOTFOK/IETOYHbIX OPraHM3mMOoB; 0COBEHHOCTH
npoueccos 06MeHa BELLLECTB U NPEeBPaLLLEHNA SHEPTMM B KNeTKe, GOTOCUHTES],
NNaCTUYECKOro U 3HEPreTMYeckoro obMmeHa, XeMoCUHTE3a, MUTO3a, Mei03a,
ONNOA0TBOPEHMA, PAa3MHOXEHWA, UHAUBUAYANbHOIO Pa3BUTUA OpPraHM3ma
(oHTOreHes)

YMmeHue NpMMeHATb N0JIy4eHHble 3HaHUA anA 06bsicHeHUss BUONOTNYECKUX
npoueccos n ABNEHUN, ANnAa NPUHATUA NPAKTUYECKNX FJELLIEHMﬁ B I'IOBCG,D,HEBHOVI
XKU3HU B Uenax obecneyeHuns 6e3onacHOCTU CBOEro 340p0BbA N 300P0BbA
OKpyXakLwunx IHOAEVI, CO6I’1I’OAEHWFI HOPM IrpamoOTHOro noseaeHunA B
oxpymarom,eﬁ I'IpMpOp,HOl\;l cpene, noHMMmaHue HeO6XOAMMOCTVI MCNonb30BaHNUA




OOCTUKEHUI COBPEMEHHOMN B1oNOrMn n BUOTEXHONOMNI SR PALLMOHABHOTO
NPUPOAOMNONb30BaHNA

YMmeHue pewaTtb 3/ieMeHTapHble reHeTU4ecKne 3aa4m Ha MOHO- U AMFM6pMAHOE
CKpewmnBaHuUe, cuensieHHoe HacieaoBaHUE,; COCTaB/IATb CXeMbl
MOHOFM6pMAHOFO CKpeuwmBaHnA onAa npeackasaHnAa HacieaoBaHMA NPU3HAKOB Y
OpraHM3Imos

YMmeHue BbINoNHATL NabopaTopHble 1 NpakTudeckne paboTbl, cobaoaatb
npaswuia npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 0bopyaoBaHMEM

YMeHMe KPUTUYECKM OLLEHNBATb M MHTEPMNPETMPOBaTb MHGOPMaLUIO
6M0N0rMUYECKOro CoAepKaHus, BKNOYAIOLLYIO NCeBAOHaYyYHble 3HaHMA U3
pa3INyHbIX UCTOYHUKOB (CMMU, Hay4yHO-MONyAspHble MaTepuasbl); STUYECKMe
acneKTbl COBPEeMEHHbIX UCcCAefoBaHuiA B B1Uonorum, meguumHe, 6MOTEXHONOMMU

10

YMmeHue co3gaBatb COOCTBEHHbIE MMCbMEHHbIE U YCTHble coobuieHns, 0606wasn
61010rMYEeCKYI0 MHGOPMALUIO U3 HECKOIbKMX NCTOYHUKOB, TPamMOTHO
MCNO/1b30BaTb NOHATUIMHbLIM annapaT buonorum

11 KNACC

Kog
npoBepAemoro
pe3ynbTaTta

MpoBepaemble NpegMeTHble pesy/ibTaTbl 0CBOEHMSA OCHOBHOM
obpasoBaTesibHOW NporpaMmbl cpeaHero obuiero ob6pasoBaHus

ChopMMpOBaHHOCTb 3HAHWUI O MeCTe U PO BUONOTUN B CUCTEME HAYYHOTO
3HaHWA ecTecTBEHHbIX HayK, B GOpMUPOBAHMUM COBPEMEHHOW eCTeCTBEHHO-
Hay4YHOW KapTUHbI MMPA U HAYYHOrO MMPOBO33PEHMUA; O BKNALE POCCUIACKUX U
3apyberkHbIX Y4EHbIX-6M0N0roB B pa3sutme 61Mo10rnmn; GyHKLNOHANbHOM
rPaMOTHOCTU YeN0BEKA A5 PELIEHUSA KU3HEHHbIX 33434

YMeHue packpbiBaTb cogeprkaHne 6UON0rMYecKMX TEPMUHOB U MOHATUIA: BUA,
nonynauma, reHodpoHa, 380NOLMA, ABUNKYLIME CUAbI (DaKTOPbI) 3BONIOLMM,
npMcnocob61eHHOCTb OPraHM3mMoB, BUA00Opa3oBaHue, aKosiornyeckne GpaKktopbl,
3KOCMCTEMaA, NPOAYLEHTbI, KOHCYMEHTbI, peAyLeHTbl, Leny NuTaHua,
3Konoruyeckas nupammnaa, buoreoueHos, 6nocohepa

YMmeHue usnaratb 6Monornyeckme Teopum (3BontoLMoHHan Teopua Y. JapsuHa,
CUHTETUYECKas TEOPUSA 3BOJTIOLMM), 3aKOHbI U 3aKOHOMEPHOCTU (3apOAbILLEBOTO
cxoactea K.M. bapa, Yepen0BaHUsA MaBHbIX HANPABAEHUI U NyTel 3BONOLUN
A.H. CeBepuoBa, yueHua o buocdepe B.N. BepHaackoro), onpeaensitb rpaHuLbl
UX MPUMEHUMOCTU K }UBbIM CUCTEMAM




YMmeHue Bnagetb metogamu HAy4YHOro NO3HAaHUA B 6uonorum (Ha6l1I'O,Cl,eHVIe n
onncaHune XunBblX CUCTEM, NPOLLeCCOB U ABNEHUN; OpraHunsauua n nposegeHune
6uonormyeckoro IKCNnepumeHTa, BblABNXEeHWNE rnnoTesbl; BbiAB/eHUE
3aBUCUMOCTU meXxXay nccnegyembiMmn BeIM4HMHaAMU, 06bACHeHMe NONYYEHHbIX
Pe3ynbTaTtoB, NCNOJZIb30BAHHbIX HAaY4YHbIX NOHATUN, Teopm7| 1 3aKOHOB,; ymeHune
Aenatb BbiBOAbl Ha OCHOBaHUU NOJTY4YEHHDbIX pesyanaTOB)

YMeHue BblgenaTb CyLWwecTBeHHbIe NPU3HAKM CTPOEHMA BUOAOTUYECKMX
06BEKTOB: BUA0B, NONYAALNMI, NPOAYLLEHTOB, KOHCYMEHTOB, PeAYLLEHTOB,
broreoueHoO30B N 3KOCUCTEM; OCOOEHHOCTM NPOLLECCOB HACNAeACTBEHHOM
M3MEHYNBOCTU, ECTECTBEHHOIO 0TOOPaA, BUA006pa3oBaHMs, NpUcnocobieHHOCTH
OpraHM3MoB, AENCTBUA SKONOTMYECKUX GAKTOPOB Ha OpraHM3mbl, NepeHoca
BELLLECTB M MOTOKA SHEPTUM B IKOCUCTEMAX, AHTPONOTrEHHbIX U3MEHEHW B
3KOCUCTEMAX CBOEN MECTHOCTU, KPYroBOpOTa BELLECTB M BMOreoXMmUYecKmx
uMknoB B buocdepe

YMeHWe NpUMEeHATb NoYYeHHbIE 3HAHMA ANA 06bACHEHNA BUONOTNYECKUX
NPOLECCOB U ABNEHWUI, AN NPUHATUA NPAKTUYECKUX PELLEHMI B MOBCEAHEBHOM
YKU3HU B Lenax obecnevyeHns 6e30nacHOCTU CBOEro 340P0BbA U 340P0BbA
OKpY)KaloLWmX nogen, cobatogeHns HoOpM rpamoTHOro NOBEeAEHUSA B
OKpYy:KatoLLel NpupoaHon cpeae; NOHMMaHWe He0bX0AMMOCTN MCNOb30BAHMA
OOCTUNKEHMI cCOBpPeMEHHOM BUoNorMm ans paLMoHaNbHOro
NpPUpPOAONO/b30BAHMA

YMmeHue pewaTtb 3ieMeHTapHble buosornyeckune 3a4a4U, COCTaB/NIATb CXeMbI
nepeHocCa BewecTs U SHEPTUKN B IKOCUCTEMAX (Ll,eI'IM I'WITaHWr'I)

YMeHue BbINOHATL 1abopaTopHble U NPaKTUYeckue paboTsl, cobatoaath
npasuna npu paboTte c yuebHbIM U TabopaTopHbIM 060pyA0BaHMEM

YMeHMe KPpUTUYECKM OLLeHMBATb M MHTEPNPEeTUPOBaTb MHbOPMaLUIo
61010rMYECKOro COAlEPXKaHUSA, BKIOYAIOLLLYIO NCeBAOHAYUYHble 3HaHWUA U3
pa3NnyHbIX UCTOYHUKOB (CMMW, Hay4yHO-NoNyAsipHble MaTepuansbl);
paccmaTpuBaTh r106anbHble 3KoNorMYeckne Nnpobaembl COBPEMEHHOCTH,
dopMmnpoBaTbL NO OTHOLLIEHWUIO K HUM COBCTBEHHYO MNO3ULMIO

10

YMeHue co3gaBaTbh COOCTBEHHbIE MMCbMEHHbIE U YCTHble coobuieHns, 0606uan
61010rMYeckyo MHGOPMALMIO U3 HECKO/IbKMX UCTOYHUKOB, FPamMOTHO
MCNO/1b30BaTb NOHATUIMHbIM annapaT 6uonormum




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

10 KNACC
Kog MpoBepaeMblli 31eMEHT coaepKaHUA
1 Buonorma Kak Hayka
11 Buonorua — Hayka o xusoii npupogae. Ponb 6uonormm 8 popmmpoBaHUM COBPEMEHHOM
' Hay4YHOW KapTUHbI MMpa. CucTemMa BMONOTMYECKUX HAYK
13 MeToAbl NO3HaHUSA KUBOM NpUPOLbl (HabAoAeHNE, SIKCNEPUMEHT, ONUCAHNE, USMEPEHME,
' Knaccudukaums, MoaennpoBaHmne, ctaTtucTuieckan obpaboTka AaHHbIX)
2 Kusble cuctembl 1 MX opraHusauma
21 *uBble cuctembl (BrocmcTemMbl) Kak npeameT nsydeHusa buonorun. CeolicTea buocmuctem u
' nx pasHoobpasue
29 YpOBHM OpraHM3aLmm 6MOCUCTEM: MONEKYAAPHO-TEHETUYECKMI, KNETOUHDIN,
' OpraHW3MeHHbI1, NoNyNALMOHHO-BUAOBOM, 3KOCUCTEMHBbIN, BUOChHEpHbIi
3 XMMUYECKNI COCTaB U CTPOEHME KNETKM
XMMUYECKNI cOCTaB KIETKU. XMMUYECKUE 31EMEHTbI: MaKPO3/J1EMEHTbI, MUKPO3/IEMEHTDI.
3.1 Boga n mnHepanbHble BewecTBa. PyHKLNM BOAbl U MUHEPAIbHbBIX BELLECTB B KNETKE.
MoaneprkaHne ocmoTruyeckoro 6anaHca
Benku. CocTas u cTpoeHne 6en1KoB. AMMHOKUCNOTbI — MOHOMepPbI 6enkoB. HezameHnmble u
3aMEeHMMble aMUHOKMUCAOTbI. AMMHOKUCIOTHBIM COCTaB. YPOBHM CTPYKTYpbl 6enKoBOM
MOJIEKY /bl (MepBUYHAA, BTOPUYHAA, TPETUYHAA U YEeTBEPTUYHAA CTPYKTYypPa). XMMUYecKue
3.2 cBovctBa 6enKkoB. Buonornueckme GpyHKLMN BenKos.
depmeHTbI — BUONOrMYeckme Katanmsatopbl. CTpoeHne depMeHTa: aKTUBHbIN LEHTP,
cybctpatHasa cneundmyHocTb. KopepmeHTbl. ButamuHbl. OTanuma depmeHToB OT
HeopraHWYecKMx KaTaM3aTopos
Yrnesogbl: MOHOCaxapuabl (rntokosa, pubosa v ges3okcmprbosa), gmucaxapuapl (caxaposa,
NAKTO3a) M nosiMcaxapuapl (Kpaxman, rMKoreH, Lenntonosa). buonornyeckme dpyHKUUM
yrnesonos.
33
Nnnuapl: Tpuranuepuapl, ctepounapl, docponmnuabl. rapodpuibHo-rmapodobHble
cBolicTBa. Buonornyeckne pyHKLMM annuaos. CpaBHEHME YrieBoaoB, 6€1KOB 1 ANNNA08
KaK MCTOYHWMKOB SHEPTUM




3.4

HykneunHosble kucnotbl: JHK n PHK. Hykneotnabl — MOHOMEpPbLI HYKNEMHOBbLIX KUCAOT.
CtpoeHue n oyHKrummn JHK. CtpoeHune n pyHkummn PHK. AT®: ctpoeHune n pyHKummn

3.5

LUnTtonorma — HayKa o Knetke. KnetoyHasa Teopua. MeToabl U3ydeHUA K1eTOK

3.6

KneTKa Kak LenocTHas xueas cuctema. Obuime npmMsHaKy KNETOK: 3aMKHYTasA HapyXHas
membpaHa, monekynbl JJHK Kak reHeTUYeCKMIA annapaT, cMcTema cuHTe3a benka

3.7

TUMbl KNETOK: 3yKapMoTHUYeCcKan 1 npoKapmoTmyeckan. OcobeHHOCTU CTPoeHUA
NPOKAapPMOTMYECKOM KNeTKU. KneToyHas cTeHKa 6akTepuii. CTpoeHue 3yKapruoTUYecKom
KNeTKn. OCHOBHbIE OT/IMYMA PACTUTENbHOM, }KMBOTHOW U FPUBHOW KNEeTKU

3.8

MoBepPXHOCTHbIE CTPYKTYPbI KNETOK — KNETOYHAA CTEHKA, IMIMKOKANNKC, UX GYHKLUN.
MnasmaTnyeckana membpaHa, eé csonctea U GyHKLMK. LiuTonnasma u eé opraHomapl.
OaHomeMbpaHHble OpraHOMAbl KNEeTKK: sHAoNAa3MaTrueckas cetb (3MNC), annapat
Fronbgyun, NM3ocombl. MoyaBTOHOMHbIE OPraHOWAbl KNETKU: MUTOXOHAPWUK, NAACTUAbI.
MpoucxoxkageHne MUTOXOHAPUI U NaacTug,. Buabl nnactma. HemembpaHHble opraHouabl
KNETKN: pUBOCOMbI, KNETOYHBIN LLEHTP, PECHUYKM, KIYTUKU. DYHKLUN OPraHOUAOB KAETKU.
BkntoueHunsa

3.9

AApPO — perynaTopHbli LEeHTp KneTku. CTpoeHune saapa: agepHaa 060/104Ka, Kapuonnasma,
XPOMaTUH, AAPbILLIKO. XpOMOCOMb!

3.10

TpaHCNOPT BELLECTB B KNETKe

Mu13HeeATeNbHOCTb KNETKN

4.1

O6meH BelLLecTB, Uan meTabonnsm. AcCCUmMUNALMA (NNacTUYECKUA 0OMEH) U ANCCUMUNALMSA
(sHepreTMyeckunit obmeH) — ABe CTOPOHbI eANHOrO Npouecca metabonmsma. Tunbl obmeHa
BELL,ECTB: aBTOTPOPHbIN U reTepoTpodHbIi. Posib pepmeHTOB B 0OMEHE BELLECTB U
npeBpaLLeHNN SHEPTUN B KNeTKe

4.2

doTocuHTes. CBeToBas U TemHoBas dasbl GOTOCUHTE3A. Peakuun doTocuHTEsa.
3dPeKTUBHOCTb poTOCHMHTE3A. 3HAUYEHNE POTOCMHTESA AN KU3HW Ha 3emie. BanaHue
ycnoBuii cpeapl Ha GOTOCUHTES M CNOCOBbI NOBbLILEHWUA €70 MPOAYKTUBHOCTM Y KYJbTYPHbIX
pacTeHui.

XeMocuHTe3. XeMoCcUHTe3npytowme 6aktepnn. 3HaueHne XeMOCUMHTESa AJ151 }KU3HU Ha
3emne

4.3

JHepreTUYecKMii 0OMeH B KeTKe. PaclienneHne BeLWECTB, BblaeeHNE U
aKKYMY/IMPOBaHME 3HEPIUMN B KNETKE. DTanbl IHEPreTUYeckoro obmeHa. MMukonms.
BporkeHue u ero Buabl. KNCIOPOAHOE OKUCNEHNE, NN KNETOYHOE AbIXaHUE.
3pPeKTUBHOCTb IHEPreTUYeCcKoro obmeHa

4.4

PeaKuum maTpuyHoro cuHTtesa. leHeTuyeckaa nHopmaums n AHK. Peanmsauyma
reHeTu4yeckon nHGopmaunm B Knetke. FleHeTUYECKUA KO4 M ero cBOMCTBa. TpaHCKpUnuma —




MaTpuyHbIi cuHTes PHK. TpaHcnauua — buocnHTtes 6enka. KogmposaHne amMHOKUCAOT.
Ponb pubocom B bMocmHTE3E Heska

4.5

HekneTtouHble GOpMbl }KM3HU — BUPYCbI. McTopusa oTKpbITUA BUpycos (O./. MBaHoBCKMNA).
OcobeHHOCTUN CTPOEHUSA U KU3HEAEATENbHOCTU BUPYCOB. bakTepuodaru. bonesHu
pacTeHWi, XUBOTHbIX U YeNI0BEKA, Bbl3blBaeMble BUpycamu. Bupyc ummyHogedpuunta
yenoseka (BMNY) — Bo3byautens CMAa. MpodunakTMka pacnpocTpaHeHUs BUPYCHbIX
3abonesaHuii

PasmHOXeHMe U UHAMBKUAYabHOE pa3BMTME OPraHN3MoB

5.1

KNeTouHbIM UMK, UK 3 KU3HEHHBIN LUWKA KNeTKU. MHTepdasa n mutos. MNpouecchl,
npoTeKatoLlwme B UHTepdase. PennnKkaunsa — peakuma matpuyHoro cnHtesa JHK. CtpoeHune
XPOMOCOM. XpPOMOCOMHbIM Habop — Kapuotun. AnnaonaHbiii U raniouaHbIn
XPOMOCOMHble Habopbl. XpomaTuapl. LiMTonornyeckme ocHoBbl Pa3sMHOMXKEHMUA U
WHAMBUAYANbHOIO Pa3BUTUA OPraHU3MOB.

LdeneHne knetkn — mutos. Ctagnum mmtosa. Mpouecchl, nponcxoaatine Ha pasHbix CTaguax
MUTO3a. BonorMyeckumin cmbica MMTO3a

5.2

dopMmbl pasMHOXKeHMsA opraHM3mMoB: becnonoe 1 nososoe. Buapl 6ecnonoro
Pa3MHOKeHWA: AeNleHne HaaBoe, MOYKOBAHWE OLHO- U MHOTOK/IETOYHbIX,
cnopoobpasoBaHuWe, BEreTaTMBHOE pasMHOXKeHME. MCKYCCTBEHHOE KNOHUPOBaHNe
OpraHM3MOoB, ero 3HauyeHune 411 Cenekumm

5.3

MonoBoe pasmHOMKeEHMeE, ero oTanMyma oT 6ecnonoro.

Meios. Ctagmun meliosa. MNpouecchl, npoucxogdllime Ha cTagmuax menosa. MosegeHne
Xpomocom B meiose. KpoccuHrosep. BMoOIOrMYecKkuiAi CMbICA U 3HAYeHWe Meinosa

5.4

lameToreHes — npouecc 06pa3oBaHMA NONOBbIX KNETOK Y XUBOTHbIX. [10/10BbIe Kenesbl:
CEMEHHUKN U AMYHUKK. OBpasoBaHMe 1 pa3BUTUE NOOBbIX KAETOK — rameT
(cnepmatosoug, aniuekneTka) — cnepmartoreHes n ooreHes. OcobeHHOCTU CTpOoeHMA
ANLEKNeTOK K cnepmaTto3onaos. OnnogoTtsopeHue. MapTeHoreHes

5.5

NHanBmayanbHoe pa3suTmne (oHToreHes). IMOpMoHanbHoe passutme (ambpuoreHes).
ITanbl SMBPMOHAIBHOrO Pa3BMTUA Y NO3BOHOUYHbIX }KUBOTHbIX: ApobaeHue, racTpynaums,
opraHoreHes. NMoctambpuoHanbHoe pa3suTUe. TuMbl NOCTIMBPMOHANIBHOMO Pa3BUTUA:
npamoe, Henpamoe (AnYnMHo4YHoe). BamaHune cpeabl Ha pa3BUTUE OpPraHM3mMoB; GaKkTopbl,
CNOCObHbIe BbI3blBaTb BPOXKAEHHbIE YPOACTBA.

PocTt u pa3sutue pacteHnii. OHTOreHes LBETKOBOro PacTeHUsA: CTPOEHME CEMEHMU, CTaaun
pa3BuTUA

HacneactBeHHOCTb M UISMEHYNBOCTb OpraHn3mos

6.1

MpeameT 1 3aga4m reHeTUKN. IcTopua pasBUTUA reHeTUKU. BKnaa, poccuimckmnx mn




3apybekHbIX YYEHbIX B Pa3BUTME reHeTUKN. MeToabl reHeTUKM (TMbpuaonoruiyeckmi,
UUTOreHEeTUYECKNIM, MONEKYNAPHO-TEHETUYECKMIM). OCHOBHbIE FreHeTUYECKUE MOHATUA.
FeHeTUYecKas CMMBOJIMKA, UCNOb3yeMas B CXEMaX CKpPeLLMBaHUA

6.2

3aKOHOMEpPHOCTU Hac/ie40BaHMA NPU3HAKOB, YCTaHOB/IEHHble . MeHaenem.
MoHornbpuaHoe ckpelmBaHue. 3aKoH eanMHo0bpasusa rmbpmMaos NepPBOro NOKOAEHMS.
MpaBni0 AOMUHUPOBaAHMA. 3aKOH pacLlenieHna NPU3HaKoB. M'MnoTesa YMCTOTbI rameT.
MNonHoe n HenosIHOE LOMUHMPOBAHME.

AnrnbpugHoe ckpewmpaHune. 3aKOH HE3aBUCMMOrO HaC/eA0BaHMA NPU3HAKOB.
LinToreHeTUYECKME OCHOBbI AUTMBPUAHOTO CKPELLMBaHMNA. AHAM3UPYIOLLEE CKPELLMBAHWE.
Mcnonb3oBaHMe aHaNM3UPYIOLWEro CKPELLMBAHUA ANA onpeaeneHms reHotmuna ocobum

6.3

CuensieHHoe Hac/eaoBaHMe Npu3Hakos. PaboTa T. MopraHa no cuensieHHoMmy
HacnenoBaHUIO reHoB. HapylleHue cuenneHua reHoB B pe3y/ibTaTe KPOCCUMHIoBepa.
XpoMoOCOMHan Teopua HacneaCcTBEHHOCTU. [eHeTUuYecKkne KapTbl.

leHeTMKa nona. XpoMOCOMHOe onpegeneHmne noaa. AyTocCombl M NOSI0Bble XPOMOCOMbI.
fomorameTHble U reTeporameTHble opraHmM3ambl. HacnegoBaHue nNpuU3HAKOB, CLLENAEHHbIX C
nosiom

6.4

N3meHUYnBOCTb. Buabl U3MEHUYMBOCTU: HEHAC/IeACTBEHHAA U HacneacTBeHHasA. Posb cpeapl
B HEHacNeACTBEHHON M3MEHUYMBOCTU. XapaKTepUCcTUKa MOANPUKALMOHHON M3MEHYMBOCTM.
BapunauuoHHbIN psaa v BapuauMoHHan KpmBas. Hopma peakuum npusHaka.
KonnuecTBeHHbIe M KayeCTBEHHbIE NPU3HAKKU U UX HOpMa peaKkuun. CBoncTBa
MOANDUKALMOHHOM M3MEHUYMBOCTHU

6.5

HacneactBeHHasn, UAM reHOTUNMYECKaAs, U3MEHYNBOCTb. KOMBUHaATUBHAA N3MEHUYMBOCTb.
Mel103 1 N00BOM NpoLECcC — 0CHOBAa KOMOWUHATMBHOM M3MEHYMBOCTU. MyTaLlMOHHasA
M3MEeHYMBOCTb. KnaccudumKkauma myTaLmin: reHHble XPOMOCOMHbIe, FeHOMHble. YacToTa n
NPUYMHbLI MyTauuii. MyTareHHble GaKTopbl. 3aKOH FTOMOIOFMYECKUX PALOB B
HacnencTBeHHoOM nsmeHumsocTn H.U. BaBuiosa

6.6

FeHeTUKa Yyenoseka. Kapnotun yenoseka. OCHOBHble METOAbl FEHETUKM Ye/l0BEKa:
reHeanorn4ecknini, 6N3HeL0BbIN, LUTOreHETUYECKUI, BUOXMMUNYECKNI, MONEKYNAPHO-
reHeTuyeckmii. CoBpemeHHoe onpeaeneHue reHoTuna: NoJIHOreHOMHOE CEKBEHUPOBaHMe,
reHoTUNMPOBaHMUe, B TOM Yncne ¢ nomoubto MNLP-aHannsa. HacneacreseHHble 3aboneBaHmA
YyenoBeKa: reHHble 60/1e3HKU, 601e3HU C HACNeACTBEHHOW NPEeapPacnoNOKEHHOCTbIO,
XPOMOCOMHbIe 6one3Hn. ComaTUYecKme 1 reHepaTuBHble MyTauun. MPUHLMNbI 340POBOrO
06pa3sa }K13HU, AUArHOCTUKN, NPOPUNAKTUKN U NledeHUns reHeTmyeckux 6onesHein. Meauko-
reHeTMYyecKoe KOHCY/IbTUPOBaHUE. 3HaYeHne MeAULMHCKON FreHEeTUKM B NpeaoTBpalleHm
W NeYeHnn reHeTUYecKnUx 3aboneBaHNnit Yenoseka

Cenekumna OpPraHN3mos. OcHoBbl 6MoTEXHONOINK

7.1

CeneKkuma Kak HayKa 1 NpoLecc. 3aposkaeHne cefiekummn n gomectmkauma. Yuerdue H.N.
BaBuMa0Ba 0O LLEHTPaxX MPOUCXOKAEHUA N MHOTO06Pa3mnA KyNbTYPHbIX pacTeHui. LleHTpbl




NPOUCXOXKOEHNA OMALLHUX XKUBOTHbIX. COpT, nopoada, Wrtamm

7.2

CoBpeMeHHble MeToAbl ceneKkummn. MaccoBbli U UHAMBUAYabHbIN 0TOOPLI B CENEKLUU
pacTeHUI U }KMUBOTHbIX. OLEeHKa 3KCTepbepa. BAn3KopoacTBEHHOE CKpeLLMBaHme —
MHBPUAMHT. YncTasa AnHKUA. CKpeLLMBaHMe YNCTbIX IMHUIA. TeTeposnc, uam rmbpuaHan cuna.
HepogacTBeHHOe cKpelwmBaHme — ayTopuamHr. OTaanédHas rubpuamsanms u eé ycnexu.
MCKyCCTBEHHbIN MyTareHes 1 NosiyyeHne noannaonaos. [JoCTUKEHNA ceNekunmn pacTeHui,
YKMBOTHbIX U MMKPOOPraHN3mMOB

7.3

BrnoTexHOn0rma Kak oTpacab NPOU3BOACTBA. [€HHAA MHXeHepuA. ITanbl CO34aHMA
pekoMbuHaHTHOM AHK 1 TpaHCcreHHbIX opraHnamoB. KneTouHan uHxeHepua. KneTouHble
KY/NbTypbl. MUKPOKAOHaIbHOE pa3MHOXKeHMe pacteHnin. KnoHnposaHue
BbICOKOMPOAYKTUBHbIX CE/IbCKOXO3ANCTBEHHbIX OPraHU3MOB. DKOIOTMYECKME N ITUYECKME
npo6aembl. MO — reHeTUYeCKM MOANDULMPOBAHHbIE OPraHU3MbI

11 KNACC

Kog,

MpoBepAeMblit SNEMEHT coAepKaHuA

dBosouMoHHan 6uonorus

11

DBO/IIOLMOHHAA TEOPUA U eé mecTo B Buonoruu.

CBMAaeTenbCTBa 3B0OUMMN. aNleOHTONOTMYECKME: NOCAeA0BaTENbHOCTb NOABAEHMA BUA0B
B Ma/IEOHTONOIMYECKOW eToNncK, nepexogHbie popmbl. Buoreorpadpuyeckme: cXoacTso u
pasnuume dayH 1 pop MmaTepPmUKOB M OCTPOBOB. IMBPUONOTMYECKME: CXOACTBA U Pa3nnuma
3MBPUOHOB PasHbIX BUAOB NO3BOHOYHbIX. CpaBHUTE/IbHO-aHAaTOMUYECKME: TOMOJIOTUYHbIE,
aHANIOTNYHblEe, PYAVMEHTapPHbIE OpraHbl, aTaBusmbl. MosiekyiAapHO-bMoxnmmyeckume:
CXO/ACTBO MEXaHW3MOB HAC/NeACTBEHHOCTM M OCHOBHbIX MeTaboIMYeCcKUX NyTen y Bcex
OopraHn3mosB

1.2

dBoaOUMOHHaA Teopua Y. JapsuHa. [peanocbiIKM BO3HUKHOBEHUA AapBUHU3MA.
[BuxkyLLme cunbl 3BoNOLMM BUAOB N0 JapBuHY (M36bITOUHOE Pa3MHOMKEHME NpK
OrPaHMYEHHOCTU PecypcoB, HeonpeaenéHHaa U3MeHUYMBOCTb, bopbba 3a cylecTBOBaHUE,
ecTecTBeHHbIl 0T6op)

1.3

CuHTeTMYecKas Teopma 3sonomm (CTI) 1 ocHOBHble eé NonoKeHna. MUKPO3BOOLMA.
MonynAauma Kak eguMHMLA BUAA W 3BONOLMN

1.4

Asuxylme cunbl (GpakTopbl) asonouUK BUAOB B Npupoae. MyTalMOHHbIM npouecc U
KOMBMHaTMBHAA U3MEHUYMBOCTb. [ToNyAALMOHHbIE BO/HbI U Apeid reHos. M3onauma u
murpaums. EctectBeHHbIl 0T60p — Hanpasaaowmin paktop asontounm. Popmbl
ecTecTBeHHOro otbopa.




Mpurcnocob1eHHOCTb OPraHM3MOB KaK pe3y/ibTaT 3BoJitoLun. NMpumepbl NPUCNocobaeHnin y
opraHnsmoB. Apomopdo3bl U MaMoadanTaLmu.

Bua u sBugoobpasosaHme. Kputepun enaa. OcHoBHble Gopmbl BUA00OPA30BaHMA:
reorpaduyeckoe, 3Koa0rMyeckoe

1.5

Makpossoatouma. Popmbl 3BoAOLMU: GUNETUYECKAA, ANBEPIrEeHTHAA, KOHBEPreHTHas,
napannenbHasa. HeobpaTMMOCTb 3BONHOLMM

Bo3HWKHOBEHME 1 pa3BuTne XNU3HU Ha 3emne

2.1

JoHayyHble NpeacTaBNEHUA O 3aPOXKAEHUN KU3HU. HayyHble rMnoTe3bl BOSHUKHOBEHUS
U3HM Ha 3emne: abuoreHes 1 NaHcnepmun. XMMMYecKan 3BoOLMA. IKCNEPUMEHTANbHOE
MOATBEPXAEHME XMMMYECKOM 3B0I0LMU. HauaibHble 3Tanbl 6M0A0rMYECKo 3B0OLMM.
M'Mnotesa PHK-mupa. Mepsble KNeTKK U Ux 3Bontoums. PopmupoBaHME OCHOBHbIX Fpynn
MBbIX OPraHM3mMoB

2.2

PasBuTME KM3HKU Ha 3emse No spam 1 nepuogam. Katapxeit. ApxencKas u npoTepo3oiicKan
apbl. Naneos3oicKas apa u eé neproabl: KEMOPUINCKUIA, OPAOBUKCKUIA, CUSTYPUACKUIA,
[EBOHCKMIN, KAMEHHOYTO/IbHbIN, NePMCKMA. Me3030McKan 3pa 1 eé nepnosbl: TPUACOBbLIN,
FOPCKUIA, MeNoBON.

KaHo30McKan apa 1 eé nepuoabl: NasneoreHoBbIN, HEOreHOBbIA, aHTPOMNOreHOBbIN.
XapaKTepmucTmMKa KanmmaTa 1 reonormyeckmx npoueccos. OCHOBHbIE 3Tanbl 3BOIOLUK
PacTUTENIbHOIO U }KMBOTHOIO MMpa. ApoMmopdo3bl Yy PaCTEHUN U XKUBOTHbIX. [oaBeHMe,
pacuBET 1 BbIMUPAHUE TPYN XKMBbIX OPraHN3MoB

2.3

Cuctema opraHMYecKoro MMpa Kak oTpaykeHue 38ooumm. OCHOBHbIE cUCTEMATMYECKME
rpynnbl opraHM3mosB

2.4

DBOOLUMA YeNOBEKa. AHTpOFIOJ'IOI'WiI KaK HayKa. Passutne I'IDEACTaBJ'IeHVIﬁ o
NPOMCXOXAEeHNM YenoBeKa. MeToabl U3y4yeHnAa aHTponoreHesa. Cxoactea u pa3nnynAa
yenoBeKa U XMBOTHbIX. CUCTeMaTUYeCKoe NOoMoXKEHNe YeNI0BEKa.

Oeuskywme cunbl (pakTopbl) aHTponoreHesa. HacieacTBeHHasn M3MEHYMBOCTb U
ecTecTBeHHbI 0T6op. O6LEeCcTBEHHbI 06Pa3 KU3HW, U3rOTOBJAEHME OPYANIA TPYAQ,
MblLL/IEHNE, peyb

2.5

OCHOBHble CTaAMK 1 BETBM 3BOJIIOLMM YE0BEKA: aBCTPANONUTEKN, HenoBeK ymenbli,
YenoBek NpaMoxogaLLumii, YenoBeK HeaHAepTaAbCKUn, Yenosek pasymHblid. Haxoaku
MCKONaeMblX OCTaHKOB, BPeMA CyLLLeCTBOBaHMSA, 061acTb pacnpocTpaHeHns, 06bEM
ro/I0BHOro Mo3ra, 06pas }KuU3HK, opyann

2.6

Yenoseyeckue pacbl. OcCHOBHble 60/bllMe packl: eBponeouaHas (eBpasuiickas), Herpo-
aBcTpanoungHan (3KkBaTopuanbHan), MOHrononaHas (asnaTcko-amMepuKaHcKkas). YepTbl
npucnocobeHHOCTU NpeacTaBuTesnell YeIoBeYeCKUX pac K YC/I0BUAM CYLLECTBOBaHUA.
EamHcTBO YenioBeyveckux pac. Kputunka pacmsma




OpraHu3mbl U OKpy:KatoLwas cpesa

3.1

JKoormna Kak HayKa. 3a4aum u pasgesnbl skonornm. MeTtogbl 3KONOTMYECKUX UCCIeL0BaHNUNM.
3Konornyeckoe mmpososspeHue. Cpeabl 06UTaHUA OPraHU3MOB: BOAHAsA, HA3EMHO-
BO3AYLUHAsA, NOYBEHHAsA, BHYTPMOPraHM3MeHHasn

3.2

3Konormnyeckune daktopbl. Knaccmbumkauma akonormyeckmnx GpakTopos: abmotuyeckme,
6MOTMYECKME M aHTPOMOreHHble. [lecTBME 3K0NA0rMYecKMX GpakTOpPOB HAa OPraHU3MbI

3.3

AbuoTnyeckune GpaKkTopbI: CBET, TEMNepaTypa, BAaXKHOCTb. doToneprogmsm.
MpucnocobaeHna opraHM3MoB K AeACTBUI0 abnoTUYeckmx GakTopoB. Buonoruyeckme
pPUTMbI

3.4

BuoTtuyeckue paktTopbl. Buabl 6MOTUYECKMX B3aMMOAENCTBUIN: KOHKYPEHUMSA, XULLHNYECTBO,
napasuTmM3m, MyTyasiM3m, KOMMEHCaIM3M (HaxnebHNYecTBO, KBapTUPAHTCTBO),
aMeHCaIM3M, HEUTPaAM3M. 3HaYeHUe BUOTMUYECKUX B3aMMOAENCTBUIA ANA CYLL,eCcCTBOBaHUA
OpPraHM3MoB B NPMPOLHbIX coobLecTBax

3.5

IKO/IOrMYECKME XapaKTEPUCTUKM nonynsaumm. OCHOBHbIE NOKasaTean Nonyaauun:
YUCNEHHOCTb, NIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, NPUPOCT, MUrpaumA. JMHaMMKa
YMCAEHHOCTM NOMNYAALMUUN U €€ perynauus

COO6LLI,eCTBa N 3KOJI0rn4ecKkmne cucTtembl

4.1

CoobuiectBo opraH1MamoB — buoueHo3. CTpyKTypbl BUoLLeHO3a: BUAOBaA,
NpoCTpaHCcTBeHHas, Tpoduyeckas (nuuwesasn). Buabi-gomuHaHTbl. CBA3M B BUoLEHO3e

4.2

3Kosormyeckme cuctemol (akocmctemsl). MoHATHe 06 s3KocHcTeme U BruoreoLeHose.
®YHKUMOHAbHbIE KOMMOHEHTbI 3KOCUCTEMBI: MPOAYLEHTbI, KOHCYMEHTbI, PeayLeHTbl.
KpyroBopoT BelLecTs 1 NOTOK 3HePrnm B akocucteme. Tpoduyeckune (NUEeBbIE) YPOBHU
sKocucTembl. Muwesble Lenu 1 cetn. OCHOBHbIE NOKa3aTe/ v 3KocUcTeMbI: Briomacca,
NPOAYKLMA. DKOMOTMYECKMe NMPamMmUAabl: NPOAYKLMM, YNCNEHHOCTH, Bomacchl. CBoCTBA
3KOCUCTEM: YCTOMYMBOCTb, Camoperynauma, passutue. Cykueccua

4.3

MpupogHble 3KOCUCTEMbI. IKOCUCTEMBI 03EP N PEK. IKOCUCTEMA XBOMHOIO UK
LUMPOKOIMCTBEHHOrO fleca.

AHTpOI'IOI'EHHbIe 9KOCUCTEMDI. Al'p03KOCVICTeMbI. yp603KOCMCT€MbI. Buonorunyeckoe u
X03AMCTBEHHOE 3HaYeHUe arpo3KoCnUCTem "1 yp603KOCMCTeM.

BuopasHoobpasue Kak ¢pakTop ycTonunsoctu akocuctem. CoxpaHeHmne 61oIormyeckoro
pa3Hoobpasua Ha 3emne

4.4

YueHue B.U. BepHagcKoro o buocdepe. NpaHuubl, cocTaB U CTPYKTypa buocdepsbl. HKusoe
BeLecTso 1 ero ¢pyHKUMn. OcobeHHOCTN BUocdepbl Kak rnobanbHOM SKOCUCTEMBI.
[NunHamunueckoe pasHoBecue M obpaTHan cBA3b B 6uocdepe. KpyroBopoTs! BeLLECTs U
bMoreoxummyecKkme UMKbl 3/1eMeHTOoB (yrneposaa, a3oTta). 3oHanbHOCTb brocdepbl.




OCHOBHble 6UOMbI CyLwn

4.5

YenoseyecTBo B bUochepe 3eman. AHTponoreHHble n3meHeHus B buocepe. FnobanbHble
aKo/iIorMyeckme npobnemsi.

OcHOBa paLUMOHaNbHOrO YNPaBAEHMA NPUPOLHBIMU PECYPCAaMU U UX UCMO/Ib30BaHMeE.
JocTtuKeHuna Bnonornum n oxpaHa Nnpupoasbl




YYEBHO-METOJMNYECKOE OBECIMEYEHWNE OBEPA3OBATE/IbHOIO MPOLECCA
OBA3ATE/IbHbIE YHEBEHbIE MATEPUA/TbI A1A YHEHUKA

® Buonorus. 10 Knacc. NaceyHuk B.B., KameHcknit A.A., Pybuos A.M. n ap.; Noa pepakumen
MaceyHunka B.B. AKunoHepHoe obuiectso «M3gatenbctBo «lpocBeleHmne»

METOONYECKUE MATEPUANBI ANA YHUTENA

MeToaunyeckoe nocobue K yuebHuKy A. A. KameHcKoro, E. A. KpukcyHoBa, B. B. MaceyHuKa
«Buonorua. Obwasn 6uonorua. basosblii yposeHb. 10—11 knaccbi». "U3patensctso "MpocselweHne”

LIMDOPOBbLIE OBPA3OBATE/IbHbIE PECYPCbl M PECYPCbI CETU MHTEPHET

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

JoKkymeHT noaTeepxaeH npocton dUIM pykoBoanutens YupexaeHus


https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

