PABOYASA ITPOI'PAMMA
yueOHoro npeamera «buosiorus» (ba3oBblii ypoBeHb)

115t ooyyaromuxest 10 — 11 kiaccos



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUSA

Cormacho ®I'OC COO ycranaBiauBarOTCs TpeOOBaHWS K  pe3yibTaTaM  OCBOCHHUS
00y4aroImyUMuUCs MPOrpaMM CpeJHEro oO0IIero oOpa3oBaHMs: JUYHOCTHBIM, METAIPEIMETHBIM MU
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI B cTpykType JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS IpPEAMETA
«buonorus» BbIIEIEHBI CIEIYIOIME COCTABISAIOIIME: OCO3HAHHE OOYYaroIIMMUCS POCCUICKON
IPAKJAHCKOM HJIEHTUYHOCTM — TOTOBHOCTM K CaMOpPA3BUTHIO, CAMOCTOSITEIBHOCTH W
CaMOOIIPEICNIEHUIO, HAJIMYhe MOTUBALMU K OOy4eHHUIO0 OMOJIOIMHM, LIE€JECHAIPABICHHOE pPa3BUTHE
BHYTPEHHUX YOEXJICHUH JIMYHOCTH Ha OCHOBE KIIOYEBHIX LIEHHOCTEH M MCTOPUYECKHUX TPATUIMN
pa3BUTHsI OMOJIOTMUECKOT0 3HaHUS, TOTOBHOCTb U CIIOCOOHOCTh 00YYarOIIUXCsl PyKOBOJICTBOBATHCS
B CBOECM JCATENBHOCTH LEHHOCTHOCMBICIOBBIMM  YCTAaHOBKaMH, IIPUCYIIMMHM  CUCTEME
OuosIornYeckoro oOopa3zoBaHUs, HAJIMYUE KOJIOTMYECKOrO MPABOCO3HAHUS, CIIOCOOHOCTU CTAaBUTh
LEJIU U CTPOUTH KU3HCHHBIC IUIaHbl. JINYHOCTHBIE PE3yJIbTaTHl OCBOCHM Ipeamera «buomorus»
JOCTUTAIOTCSl B €IMHCTBE YYE€OHOH M BOCHHUTATENBbHOM JESATEIbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA POCCUNCKUMU COLUOKYJIBTYPHBIMH, HCTOPUYECKMMH U JTyXOBHOHPABCTBEHHBIMU
LEHHOCTSIMU, NPUHATHIMM B OOILIECTBE MNpaBUJIaMM W HOPMAaMU IOBEJEHHUS U CIOCOOCTBYIOT
IIpoLlecCaM CaMOIIO3HAHUS, CaMOBOCIIUTAHUS U CaMOPA3BUTHs, Pa3BUTUS BHYTPEHHEH IO3ULIAH
JUYHOCTH, NATPUOTU3MA, YBAXCHHS K 3aKOHY U IIPABOIOPAIKY, YEJIOBEKY TpyJa U CTapUIEMy
MOKOJICHUIO, B3aUMHOTO YBaXXCHHUs, OEPEKHOTO OTHOWICHHS K KYyJIbTypHOMY HACIeAHI0 U
TpaZuLUsAM MHOIOHAlMOHAJIBHOrO Hapoaa Poccuiickoii denepanuu, IpUpPOLEe M OKpPYKarOLIEH
cpene. JIuuHoCTHBIE pe3ysbTaThl OCBOEHUS yueOHOro mpeamera «buosorus» AOMKHBI OTpa)kaTh
TFOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXcs PYKOBOACTBOBaTbCcA C(HOPMUPOBAHHOW BHYTpPEHHEH
NO3UIMEN JTNYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPHEHTAlUM, O3UTUBHBIX BHYTPEHHUX YOEXJIEHUH,
COOTBETCTBYIOLIUX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIINPEHNUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B MPOLIECCE PEaTU3alii OCHOBHBIX HAIIPaBJICHUN BOCHUTATEIBHOU
NeSITeIbHOCTH, B TOM 4YHCIIE B 4YacTu: 1) TIpakJIaHCKOrO BOCHHMTaHUS: C(HOPMHPOBAHHOCTH
IPaXXAAHCKOW IMO3UIUHU OOYyYaloLIerocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHAa POCCUHCKOIO
o0I11ecTBa; OCO3HAHME CBOMX KOHCTUTYIMOHHBIX INpaB M OOS3aHHOCTEH, yBakK€HHE 3aKOHA MU
npaBonopska; OenepanpHas padouas mporpamma | buomorus. 10—11 xnaccsl (6a30BbI YPOBEHB)
19 rOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENBbHOCTH HPU CO3JAHUU YUEOHBIX INPOEKTOB,
pelieHn Y4eOHBIX W MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU OMOJOTMYECKHX HKCIEPHUMEHTOB;
CHOCOOHOCTh ONpPEAENATh COOCTBEHHYIO IMO3UIMIO MO OTHOUIEHUIO K SIBJICHUSM COBPEMEHHOM
KU3HU U OOBSICHATDH €€; YMEHUE YUUTHIBaTh B CBOUX JIEUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUA JIOJIeH ¢ pa3HbIMU YOEXJIEHHSIMH, KYIbTYpHBIMH HEHHOCTSMU M COLMAJIbHBIM
MOJIO)KEHUEM; TOTOBHOCTb K COTPYJHHYECTBY B IPOLIECCE COBMECTHOI'O BBINOJIHEHUS Y4YEOHBIX,
IIO3HABATEJIBHBIX U UCCIIE0BATENbCKUX 3a/1a4, YBAJKUTEIBHOIO OTHOILIEHHS K MHEHHIO ONIIOHEHTOB
npu 00CYKIEHUH CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO CO/IEP KAHUS; TOTOBHOCTh K TYMaHUTapHOM
U BOJIOHTEPCKOM JEATENbHOCTH; 2) MNATPHOTHYECKOTO0 BOCHHMTAaHUS: C(HOPMUPOBAHHOCTD
POCCHICKON TpakIaHCKOW HIACHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K CBOEMY HApOAY, YyBCTBA
OTBETCTBEHHOCTH Inepel PonuHOM, ropocTH 3a CBOU Kpai, cBO PonuHy, CBOM S3BIK U KYJIBTYDY,
IPOIIJIOE M HACTOSIIEe MHOTOHAlMOHAJIBHOTO Hapoaa Poccun; IEHHOCTHOE OTHOLIEHHE K
IIPUPOJHOMY HACIEAUI0 U INAMATHUKAM I[PUPOIBI, NOCTHMXKEeHUsAM Poccun B Hayke, UCKYCCTBE,
CIIOpPTE, TEXHOJOTHSX, TPY/Ie; CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIEHUE
U pa3BUTHE OMOJIOTWH, TIOHUMAaHUS 3HAUYE€HUS OMOJIOTUHM B TO3HAHUH 3aKOHOB IPUPOJBI, B KU3HU
YyeJIoBeKa U COBPEMEHHOI0 001eCTBa; ueHas yOeKIEHHOCTh, TOTOBHOCTD K CITY’KEHHUIO U 3aIIUTe
OteuecTBa, OTBETCTBEHHOCTD 32 €r0 Cy/Ib0Y; 3) NyXOBHO-HPAaBCTBEHHOI'O BOCIUTAHUS: OCO3HAHHE
JyXOBHBIX IIEHHOCTEW pPOCCHICKOTO Hapoja; CPOPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUA,
TUYECKOT'0 TIOBEJICHUS; CIOCOOHOCTh OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYICh HA MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI M LIEHHOCTH; OCO3HAaHUE JIMYHOIO BKJIAJa B
MOCTPOCHHUE YCTOWYMBOIO OYAYIIEro; OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTEISM, CO3/IaHUI0
CEMbU HA OCHOBE OCO3HAaHHOI'O IPUHATUSA LIEHHOCTEH CEMEHMHOW JKM3HM B COOTBETCTBHM C
TpazuuusMu Hapoaos Poccuu; 4) 3cTeTH4ecKoro BOCIUTAHMS: 3CTETUUYECKOE OTHOLIEHHE K MUY,
BKJII0Yasl 3CTETUKY ObITa, HAYYHOIO U TEXHUYECKOI'O TBOPYECTBA, CIIOPTA, TPYyJa, OOLIECTBEHHBIX
OTHOUIEHUW; IMOHMMAHUE HSMOLMOHAIBHOTO BO3JCUCTBUS JKMUBOM NPUPOIBI U €€ LEHHOCTH;



TOTOBHOCTh K CAMOBBIPDOKEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSBIATH KadecTBa
TBOpYeckoil nmuuHocTH; DenepanpHas padbovas nporpamma | buonorus. 10—11 xmaccer (6a30BbIi
ypoBenb) 20 5) ¢pu3n4ecKoro BOCHUTaHUs, (OPMUPOBAHUS KYIBTYPHI 3A0POBbS U SIMOIIMOHAIEHOTO
Oyaronoiydus: NMOHMMaHUE U pealu3alus 3J0pOoBOro M 0e30macHoro obpasza XHM3HM (310pOBOE
NUTAaHUE, COOJIIOJICHNE TMTMEHHYECKUX MPaBWII U HOPM, COAJaHCHPOBAHHBIA PEXHUM 3aHATHUA U
OTIbIXa, peryispHas (u3nyecKkas aKTUBHOCTh), OEpeKHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O
OTHOILIEHHUSI K COOCTBEHHOMY (U3NYECKOMY U INCUXUYECKOMY 3/I0pPOBBIO; MOHMMAHHE LIEHHOCTH
IPaBUJ UHAUBUAYAIBHOTO M KOJJIEKTUBHOIO 0€3011aCHOrO MOBEACHUS B CUTYALMSX, YTPOXKAIOLINX
3I0pPOBBIO M JKW3HU JIIOJCH; OCO3HAHME TIOCIEACTBUA U HENPHUATHS BPEAHBIX MPUBBIUEK
(Yynorpe0JsieHus alKoroisi, HAPKOTUKOB, KypeHHsl); 6) TPyZLOBOIO BOCIIMTAHUS: TOTOBHOCTh K TPYLY,
OCO3HAHHME IIEHHOCTM MAcTepCTBa, TPYAONIO0ME; TOTOBHOCTh K AaKTHBHOH JESATEIbHOCTU
TEXHOJIOTUYECKOM M COLMAIIbHOW HANpaBlIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATh, IJIAHUPOBATH U
CaMOCTOSITENIFHO ~ BBIMIOJIHATH ~ TaKyl  JEATEIbHOCTh, HWHTEpEC K Ppa3IuuHbIM  cdepam
npodeCCHOHATIBHOM EATENIbHOCTH, YMEHHUE COBEPILATh OCO3HAHHBIA BbIOOp Oyaymiel mpodeccun
U pPEaJM30BbIBAaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI; TOTOBHOCTh M CLIOCOOHOCTh K 00Opa30BaHHIO U
caM000pa30BaHUIO Ha MPOTSHKEHUHM BCEH JKM3HU; 7) SKOJIOIMYECKOI'O BOCIMTAHUS: HKOJOTHUECKU
1enecoo0pa3Hoe OTHOIIEHHWE K IMpUpOJe Kak MCTOYHHMKY JKM3HM Ha 3emiie, OCHOBe e€
CYIIECTBOBAHMS; IMOBBIIIEHUE YPOBHS SKOJIOTMYECKOM KYJIbTYpbl: INPHOOpETEeHHE OIbITa
TUTAHUPOBAHMSI TOCTYIIKOB M OIIGHKH WX BO3MOXKHBIX IOCIEICTBUH ISl OKPYXAIOIIEH Cpeisl;
0CO3HaHME ITI00AIBHOrO XapakTepa 3KOJOIMUECKUX MPoOJIeM U MyTel MX pelIeHus; ClIOCOOHOCTb
UCTIOJIB30BaTh MPUOOpETaeMble MPH U3YYeHUU OMOJIOTHH 3HAHUS M YMEHUS IIPU PELICHUU Tpo0IeM,
CBSI3aHHBIX C PAI[MOHAIBHBIM ITPUPOJIOTNIOJIL30BAHUEM (COOJIIOICHHUE MTPABUII IOBEICHUS B IPUPOJIE,
HANpaBJICHHBIX HA COXPAaHEHHWE pPABHOBECHS B JKOCHUCTEMax, OXpaHy BHUIOB, OJKOCHCTEM,
O6uocdepsl); akTUBHOE HENPUATUE JIEHCTBUHA, MPUHOCAIINX BpeI OKPYKaIoLIed MpUPOJHOH cpere,
YMEHHE MPOTHO3UPOBATh HEOJIArONMPHUSTHBIE HSKOJOTHYECKUE ITOCIEACTBUS TPEIPUHUMACMbIX
JNeMCTBUHM U MpeAoTBpaIlaTh UX; HAIWYKE PA3BUTOrO HKOJOTMUECKOTO MBIIUICHHS, SKOJIOITMYECKON
KYJBTYPHI, OMBITA JESITEIHLHOCTH IKOJOTHUYECKOW HANPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMM B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOHN NMpakTHKe, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JIeATeTbHOCTH IKOJIOTHYECKON HanpaBiieHHOCTH; DenepanbHas paboyas mporpamma
| buomorms. 10-11 xnaccel (0a30oBbIi ypoBeHb) 21 §) LEHHOCTH HAy4YHOrO IO3HAHMSL:
c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOH NpaKTHKH, OCHOBAaHHOI'O Ha JAMANOre KyJbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHHIO
CBOETO MeCTa B TIOJIHUKYJIHTYPHOM MHUPE; COBEPIICHCTBOBAHUE SI3BIKOBOW M UNTATEIHCKON KYIBTYPHI
KaK CpeJCTBa B3aUMOJCHCTBUS MEXIy JIOAbBMU W MO3HAHHUSA MHUPA; MOHUMAHHE CIEHUPHUKH
OMOJIOTHHN KaK HayKH, OCO3HaHUs €€ poiu B (POPMHUPOBAHUHN PALMOHATBHOTO HAYYHOTO MBIIIICHUS,
CO3JIaHUM LIEJIOCTHOT'O MPECTABICHUs 00 OKpYXKaroIleM MUpe KaK O €AMHCTBE NPUPObI, UeIOBEKa
u oOmiecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pemIeHUH MpoOIeM COXpaHEHUs
OPUPOJHOIO paBHOBECUs; YOSKIEHHOCTb B 3HAYMMOCTH OMOJIOTMM ISl  COBPEMEHHOM
[IUBWIIN3AIAN: 00ECIEUYEeHUs] HOBOTO YPOBHS DPAa3BUTHS MEIWIMHBI, CO3JaHHE NEpPCIEKTHBHBIX
OMOTEXHOJIOTHH, CMOCOOHBIX peIlaTh PECypCHble MPOOJeMbl PAa3BUTHUS YEJIOBEYECTBA, IOMCKA
nyTeil BBIX0/1a U3 TIIO0ATBHBIX YKOJIOTHIECKUX TPo0IeM u o0ecrieueHus rmepexoaa K yCTOMIUBOMY
Pa3sBUTHIO, PALMOHAIBHOMY MCIIOJIB30BAHUIO IMPHUPOIHBIX PECYpPCOB U (OPMHPOBAHHMIO HOBBIX
CTaHJAPTOB JKW3HHW; 3aWHTEPECOBAHHOCTh B TIOJNYYCHHUH OWOJIIOTUYECKAX 3HAHMHA B IENAX
MOBBIIEHUST OOIIeH KyJIbTYpbl, €CTECTBEHHO-HAY4YHOH TI'paMOTHOCTH, KaK COCTaBHOM 4YacTu
(GYHKIIMOHAJIBHOW TIpaMOTHOCTH oOOydarommxcs, (opMupyeMod TMpH HU3YYeHUH OUOJIOTHH;
MOHUMAaHHE CYIIHOCTH METO/I0B MO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCTIOJIF30BAaTh TMOJTydaeMble 3HAHUS U aHaiu3a U OOBSICHEHHUS SIBIICHHH OKPYXKAIOIIEro MHUpa U
OPOUCXOAMIMX B HEM H3MEHEHHH, yMEHHE JenaTh OOOCHOBAHHbIE 3aKJIIOUYEHUS HA OCHOBE
HayYHBIX (AKTOB W MMEIONIMXCS JaHHBIX C [ENbI0 TIOJMYYEHHS JOCTOBEPHBIX BBIBOJIOB;
CHOCOOHOCTh CaMOCTOSITEILHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS IS pelieHHs NpoOsieM B
peanbHBIX >KU3HEHHBIX CHUTYallUAX; OCO3HAHHE IIEHHOCTH HAay4yHOH JEeSATENbHOCTH, T'OTOBHOCTh
OCYILECTBIISATh MPOCKTHYIO M HCCIEIOBATENbCKYIO NESATEIbHOCTh MHIUBUAYAIbHO W B TPYIIIE;
TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpPa30BaHHUIO, K aKTUBHOMY
MOJyYEHUIO HOBBIX 3HAHHUH 1O OMOJIOTUU B COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTAMHU.



METAINIPEIJMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTro mpeamera «bHonorus» BKIIOYAIOT: 3HAYUMBbIE
Uit (OpMHUPOBAHUS MHPOBO33PEHHS OO0YYAIOMIMXCA MEXIUCHUIUIMHAPHBIE (MEXIIpeIMETHBIC)
oOIIeHayYHbIE TOHATHUS, OTPAXKAIOIIME LEIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHeuu(puKy
METOJIOB TIIO3HAHUs, MHCIIOJIb3YEMBbIX B €CTECTBEHHBIX Haykax (BELIECTBO, JHEPIHUsl, SBJICHHE,
nporecc, CUCTeMa, Hay4yHbIH (akT, NPUHLWI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
uccienoBanne, OenepanpHas padodas nporpamma | buonorus. 10—11 kmaccel (6a30BbIi YPOBEHB)
22 wnHabmoJeHue, W3MEpPeHHe, SKCIEPUMEHT W JPYIHX), YHHUBEpCAJbHBIC YdeOHbIE IeHCTBUS
(mo3HaBaTenabHbIE, KOMMYHUKATHUBHbBIC, pEryJSTHBHBIE), obOecreunBaone QopMUpoOBaHUE
(YHKIMOHATBHONH TPAMOTHOCTH M COLMAIBHOM KOMIETEHUMH OO0YYalOIUXCs, CIIOCOOHOCTD
00y4aroIUXCsl UCIOJIb30BATh OCBOEHHBIE MEXKIUCHUUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCaJIbHbIE yueOHbIe IEHCTBHS B MO3HABATEIBHON M COLMAIBbHON mpakTHKe. [lo3HaBaTenbHbIe
yHHUBEpcaJbHble yueOHble JeicTBUS ba3oBble joruueckue JEHCTBUS:  CaMOCTOSITEIBHO
(dbopMynHpOBaTh W AKTyaIM3UpPOBATh MPOOJIEMY, paccMaTpuBaTh €€ BCECTOPOHHE; HCIIOJIb30BATh
Opy OCBOGHUM 3HAHUN NPHUEMBI JIOTHUECKOTO MBINUICHHUsS (aHajau3a, CUHTE3a, CpPaBHEHUS,
KIaccupuKanuu, 000OIIeHN), PaCKPBIBATh CMBICT OHOJIOTHYSCKUX TOHITHHA (BBIACIATH WX
XapaKTepHble TMPU3HAKHM, YCTAHABIMBATh CBS3M C JPYTMMH TIOHATUSAMH); ONPENENATh IIeNn
NeSITeIbHOCTH, 3aJlaBasi MapaMeTpbl W KPUTEPUH HX JOCTH)KEHHUS, COOTHOCHUTBH PE3YJIbTaThl
JESTENIbHOCTH C MTOCTABIEHHBIMHU LIEJISIMU; UCIIOIB30BaTh OMOIIOTUYECKUE TIOHATUS I OObSICHEHUS
(GakTOB W SBICHUH JKUBOH TPUPOABI; CTPOUTH JIOTHYECKUE PACCYXKIEHUS (MHIYKTUBHBIC,
JNEAYKTUBHBIC, 110 aHAJIOTUU), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS] B pAaCCMaTPUBAEMBIX
SIBIICHHUAX, (POPMYITMPOBATH BBHIBOJIBI M 3aKJIFOUEHUS; IPUMEHSITh CXEMHO-MOJICIIBHBIE CPEICTBA IS
MPEJICTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOILICHUI B M3y4yaeMbIX OMOJIIOTMYECKUX OOBEKTax, a
TaKXe MPOTUBOPEYHH PA3HOTO POJa, BBISIBICHHBIX B Pa3IMYHBIX MH()OPMAIIMOHHBIX MCTOYHHUKAX;
pa3pabaTheiBaTh IJIaH peHIeHHUs] MpoOJeMbl ¢ YYETOM aHAIM3a HMMEIOIIUXCS MaTepUalbHBIX U
HEMaTepHUaIbHBIX PECYpPCOB; BHOCHUTH KOPPEKTHUBHI B JESTEIHHOCTH, OLIEHUBATh COOTBETCTBUE
pe3ysbTaTOB LIESIM, OLIEHUBATh PUCKH MOCIEACTBUMN JEATEIbHOCTH; KOOPIUHUPOBATE U BBHIIOIHSTH
paboTy B YCIOBHSX pealbHOTO, BUPTYATBHOTO U KOMOMHHPOBAHHOTO B3aWMOJICHCTBHS; Pa3BUBATh
KpPEaTUBHOE MBIIUICHHE MpPU pEIIeHUH J>KU3HEHHBIX MpobseM. ba3zoBble ucciemnoBaTenbcKue
JIEMCTBUS: BIA/IETh HABBIKAMHU y4eOHO-HNCCIIEI0BATENILCKOM M MMPOEKTHOW JEeSITETbHOCTH, HAaBBIKAMHA
paspenieHuss mpooieM, CoCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METO/0B
pemeHnsl NpakTUYeCKUX 3a7ad, NPUMEHEHHIO pa3IMYHBIX METOJOB MO3HAHUS; HCIOJIh30BATh
pasiMyHble BHUJBl JAEATEIIBHOCTH [0 TIOJIYYEHHUIO HOBOIO 3HAHMs, €ro HMHTEpIpeTaluH,
npeoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYAIMsIX, B TOM YMCIIE TIPU CO3JIaHUH Y4eOHBIX U
COLMAIBHBIX NPOEKTOB; (OopMUPOBaTH HAay4HbI THUI  MBIIUIEHHWs, BIAJAETh HAyYHOH
TEPMUHOJIOTHEW, KIFOUEBBIMH TOHITHAMH U METOJAaMH; CTaBUTh U (POPMyTHpPOBATH COOCTBEHHBIC
3aJaud B 00pa30BaTENbHOM JAEATENbHOCTH M JKU3HEHHBIX CHUTYallMsX; BBIABIATH HPUYUHHO-
CJIEZICTBEHHBIC CBSI3M M aKTyaJlM3WpPOBATh 3a/1ady, BBIIBUTATh THUIOTE3y €€ peIIeHUs, HaXOJUTh
apryMeHTHI ISl 10Ka3aTeJIbCTBA CBOMX YTBEPXKIACHUH, 3a7aBaTh MapaMeTpbl U KPUTEPHU PEIICHUS;
aHAJTM3UPOBATh TOJYYCHHBIC B XOJI€ PEIICHHS 3aaddl Pe3yJbTaThl, KPUTHYECKH OICHUBATH HMX
JIOCTOBEPHOCTb, IPOrHO3UPOBaTh M3MEHEHHE B HOBBIX YCIOBUAX; JlaBaThb OLEHKY HOBBIM
CUTyallWsIM, OIIEHUBATh TPHOOPETEHHBIM ONBIT, OCYHIECTBIATH II€JICHANIPABICHHBIN ITOMCK
HepeHoca CpeJICTB U CIIOCOOOB JIEHCTBHS B MPO(PECCHOHAIBHYIO CPEy; YMETh EPEHOCUTh 3HAHUS
B TI03HABaTEILHYIO U MPAKTHYECKYIO O0JIACTH KU3HEACATEIILHOCTH; YMETh UHTETPUPOBATh 3HAHUS
U3 Pa3HBIX MPEIMETHBIX 00JIacTel; BBIIBUTATh HOBbIE UCH, TIPEAJIaraTh OPUTrHHAIIBLHBIE TIOAXO0/IbI U
pelIeHns], CTaBUTh MPOOJIEMBI M 3a/laud, JOIMYyCKAIOIIUWe albTepHATHBHBIC pemieHus. Pabora ¢
uHpOpMaLeil: OPHUEHTUPOBAThCA B PpaA3IMYHBIX MCTOYHHMKAX HHGpopManuu (TeKCTe y4eOHOTro
nocoOusi, HAYYHO-TIOMYJIAPHOH JIHTEpaType, OHOJOTHYECKHUX CJIOBapsiX U  CIPAaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax NaHHbBIX, B IHTEpHETE), aHAIM3UPOBaTh HHPOPMALUIO PAa3IUYHBIX BUJIOB U
dbopM mTpencTaBieHUs, KPUTHUECKU OLIEHHBATh €€ JIOCTOBEPHOCTh M HEMPOTHBOPEUYUBOCTD;
(bopMyIHpOBaTH 3aMPOCHI U MPUMEHSAThH PA3JIMYHbIE METO/IBI IIPH TIOUCKE U 0TOOpE OHOJIOTHYECKOi
nHpopMaIu, HeOOXOAMMOM JIJIsl BHITTOJTHEHHS YI€OHBIX 3a71a4; TPHOOPETATh OIBIT UCITOIH30BAHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOI'O
MCIIOJIb30BAaHUs PA3JIMYHBIX MIOMCKOBBIX CHCTEM; CAMOCTOSITENIbHO BEIOMPATh ONTUMAIBHYIO (GOpMy
npecTaBiIeHNs OMONOTnYeckoil nHopMaIuu (CXeMbl, TpapUKH, TUarpaMMBbl, TaOIHULbI, PUCYHKH U



JIpyToe); WCIONb30BaTh HAYYHBIH S3bIK B KAaueCTBE CpEACTBA MpU padoTe ¢ OMOIOTHYECKOU
uH(popMaliel: NPUMEHATh XUMHUYEcKHue, (U3NYEeCKHe M MaTeMaTH4YeCKHe 3HaKu U CHMBOJIBI,
dbopmynbel, abOpeBHaTypy, HOMEHKIATypy, HCIOIB30BaTh W MPEeoOpPa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CpPEJCTBAa HAIJISAHOCTH; BIAJETh HaBbIKAMH pACMO3HABAHUS U 3alUTHI
uHpopMannu, HHPOPMAIIMOHHOW O0€30MacHOCTH JTUYHOCTH. KOMMYHHKATHUBHBIC YHHUBEPCAIbHBIE
yuebHble neicTBus OOIIeHue: OCYIIECTBISATh KOMMYHHMKAIIMM BO BceX cepax >KU3HU, aKTUBHO
y4acTBOBaTh B JHMAJIOTEe WJIM JUCKYCCHH IO CYIIECTBY OOCYyKHaemMol TeMbl (yMEHHE 3aJ1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKICHHUS OTHOCHUTEIBHO BBINOJHEHUS NpeJjiaracMoi  3ajadu,
OenepanbHas padbodast mporpamma | buonorus. 10—-11 xmaccer (6a30BbIi ypoBeHb) 24 YUHTHIBATH
UHTEPEChl M COIJIACOBAHHOCTh MO3UIMI JAPYrUX YYAaCTHUKOB JHANOra WM JAUCKYCCHH);
pacmo3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHUS, MMOHUMATh 3HAUEHUE COIMAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYyallMii, YMETb CMAr4aTh KOH(MIMKTHI U BECTH
MIEPETOBOPBI; BJIANETh PANIMYHBIMH CIIOCOOAMU OOIIECHUS U B3aWMOJCHCTBHS, IIOHUMATh
HaMEpPEHUs IPYTUX JII0JIeH, MPOSBIATh YBAKHUTEIbHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOMN
dbopme GopMyTHpPOBATH CBOM BO3PAKCHHS; PA3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CpelacTB. CoOBMECTHasl NEATeNbHOCTh: MOHMMATh W HUCIOJIb30BaTh
MIPEUMYIIIECTBA KOMAHTHOW ¥ WHAMBUIYAILHON PabOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIEMEI,
000CHOBBIBaTh HEOOXOAUMOCTH MPUMEHEHHsI TPYMNIOBBIX (OPM B3aUMOACHCTBUS MPH PEIICHUU
yueOHOI 3ajaud; BBIOUPATH TEMATUKYy W METOABl COBMECTHBIX JICHCTBUH € Y4E€TOM O0OIIUX
UHTEPECOB W BO3MOXKHOCTEH KaXXIOrO 4YIeHA KOJUIEKTHBA; MPUHUMATH IIeTd COBMECTHOMN
JESITEIIbHOCTH, OPTaHU30BBIBATH M KOOPJIUHHUPOBATH JEHCTBUS MO €€ IOCTH)KCHHIO: COCTABIISATH
IUTaH JCWCTBUI, paclpenesiarTh poiau ¢ y46TOM MHEHUH YYaCTHUKOB, OOCYXKIAaTh pPe3yJbTaThl
COBMECTHOH pPabOTHI; OICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXIOTO YYaCTHHKA KOMAHIbI B
o0umii pe3yiabTar mo pa3paboTaHHBIM KPUTEPUSIM; IpeiaraTh HOBbIE MMPOEKTHI, OLIEHUBAThH UJIEU C
MO3UIIUM HOBH3HBI, OPUTHHAIHHOCTH, MPAKTHYECKOW 3HAYUMOCTH, OCYIIECTBIISITH MO3UTHBHOE
CTpaTernuecKoe MOBEJCHUE B PA3NUYHBIX CUTYalMSIX, MPOSBISATH TBOPUECTBO U BOOOpaKeHUE,
OBITh WHUIMATHBHBIM. PeTyJIATHBHBIE YHUBEpCAJIbHBIC Yy4deOHBIC neicTBUs (CaMoopraHHu3aIlvs:
UCIIONIb30BaTh OMOJIOrMYECKHE 3HAHUS ISl BBISBICHHS MPOOJIEM U MX PEIICHHUS B KU3HEHHBIX W
YUEOHBIX CHUTYaIlUsAX; BbIOMpATh HA OCHOBE OWOJIOTMUECKHUX 3HAHUH IICJIEBBIC M CMBICIIOBBIE
YCTaHOBKH B CBOUX JICWCTBUAX U MOCTYIKAX MO OTHOIICHUIO K KUBOI MPHUPOJIE, CBOEMY 370POBBIO
U 3/I0pOBBIO0 OKPYXKAIOIINX; CAaMOCTOSITENIbHO OCYIIECTBIISITh ITO3HABATEIBHYIO JEATEILHOCTS,
BBISIBJISITH MPOOJIEMBbI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJauyud B 00pa3zoBaTENbHOMN
JESTSIILHOCTH M KU3HEHHBIX CUTYAIUAX; CAMOCTOSITEIIBHO COCTABIIATH IJIaH PEIICHUS TPOOJIEMEI C
yu4€TOM HUMEIOUINXCS PeCcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTCHHI;, JaBaTh OIIEHKY
HOBBIM CHTYAIlHSIM; PACHIUPATH paMKH Y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX IPEIIOYTECHUH;
JieNaTh OCO3HAHHBIM BBIOOp, ApryMEHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTh 3a pEIICHUE;
OIICHUBATh TPUOOPETEHHBIN OIBIT; CIIOCOOCTBOBATH (POPMUPOBAHUIO M TPOSBICHUIO IMTUPOKON
SPYAMIIMM B Ppa3HBIX OOJACTSIX 3HAHWW, IOCTOSHHO TIOBBINIATE CBOW 00Opa3oBaTENbHBIA U
KYJIBTYPHBIH ypoBeHb. CaMOKOHTPOJIB: JaBaTh OIICHKY HOBBIM CHTYAIlHSIM, BHOCUTh KOPPEKTHBBI B
JESITEIbHOCTh, OIICHUBATh COOTBETCTBUE PE3yIbTATOB IEJISIM; BIAJETh HABBIKAMH MMO3HABATEIHHON
peduIeKCHH Kak OCO3HAHKS COBEPIIAEMBIX JCUCTBHIA W MBICIIHTEIBHBIX TIPOIIECCOB, X PE3yIhbTaTOB
U OCHOBaHHM, HUCIHONIB30BaTh MPUEMBI pedieKcuu i OLEHKH CHUTYyallud, BBIOOpAa BEPHOTO
pCIICHUs; YMETh OICHUBATh PUCKH M CBOSBPEMECHHO NPHHUMATH PEIICHUS 10 WX CHIDKEHUIO;
MPUHUMATh MOTHBBI M apTYMEHTHI JIPYTHX MPHU aHAIHW3E Pe3yabTaToB JeATenbHocTH. [lpunstue
ceOst 1 Ipyrux: MPUHUMATH ceOs, TTOHUMasi CBOM HEJIOCTAaTKU M JOCTOMHCTBA; IPHHUMATH MOTHBEI
U apryMEHTHI APYTUX MPU aHATU3€ PEe3yJbTaTOB ACSITeIbHOCTH; MPU3HABATH CBOE MPABO U MPABO
JPYTHX Ha ONMIMOKH; pa3BUBATh CITOCOOHOCTh TOHUMATh MUP C MTO3UITUH JIPYTOr0 YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI Ilpenmernsie pe3ynbrarsl ocBoeHUs nporpamMmmel COO mo
O6uonornu Ha 6a30BOM YpOBHE BKJIIOUAIOT crenuduueckue aas yuyeOHoro mpeamera «buonorus»
Hay4HbIE 3HaHUS, YMEHUS U CIIOCOOBI IEHCTBHI 110 OCBOCHUIO, HHTEPIPETALIMH U TPEOOPa30BAHUIO
3HAaHUH, BU/BI ACATEIBHOCTH 10 MOJYYCHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHWH B PAa3JIMYHBIX
y4EOHBIX CUTYyalUsX, @ TAKXKE B PEAJbHBbIX JKU3HEHHBIX CUTyallUsAX, CBA3aHHBIX ¢ Ouosorueil. B
nporpaMMe IpeAMETHbIC Pe3yJIbTaThl MPEACTABICHBI M0 roJaM 00yUeHHS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buomorus» B 10 kiacce
JOJDKHBI OTpaXxaTb: CPOPMHUPOBAHHOCTh 3HAHUI O MeCTe M PO OMOJOTHH B CUCTEME HAyYHOT'O



3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAyYHOU KapTUHbBI MUPa
U HAy4YHOTO MHPOBO33pPEHUS, O BKJIA/€ POCCUUCKHUX U 3apyOexHBIX y4EHBIXOHOJIOTOB B Pa3BUTHE
O6uonoruu, (GyHKIMOHATIHHONM I'PaMOTHOCTH 4YeJOBEKa Ul pEIleHUs KM3HEHHBIX 3ajlad; YMEHUE
pacKkpbIBaTh coOAepXKaHHe OHOJOTMYECKHMX TEPMUHOB U MOHSATHM: XH3Hb, KIETKA, OPraHu3M,
MeTabom3M (0OMEH BEIIECTB M MPEBpAIlCHNE YHEPTHH ), TOMEOCTa3 (CaMOPETyYIISIIus), ypOBHEBAsS
OpraHM3alysl JKUBBIX CHUCTEM, CaMOBOCIPOM3BEACHHE (PENpOIYKIUs), HACIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT M pa3BUTHE, YMEHHME H3JaraTb OMOJIOTUYECKHE TeOopHH (KJIETOYHas,
XpPOMOCOMHAsi, MYyTallMOHHAas, I[EHTpalbHas JOrMa MOJEKYyJIsipHOW Ouonoruu), 3akoHbl (I
Mengens, ®enepanpHas padouas nmporpamma | buonorusi. 10-11 kmaccer (6a30Bbrit ypoBens) T.
Moprana, H.1. BaBunoBa) u ydyenus (0 LEHTpax MHOrooOpasus M HMPOUCXOXKJCHUS KYIbTYPHBIX
pactenuii H.M1. BaBunosa), onpenensTb IpaHULbl UX IPUMEHUMOCTH K UBBIM CCTEMaM; YMEHUE
BJIaJIETh METOJIaMU HAY4YHOT'O IMO3HAaHUS B OHOJIOTMH: HAONIOJACHHE W OMHCAHUE KUBBIX CHCTEM,
IIPOLIECCOB U SIBJICHUW, OPTaHU3alys U MPOBEACHNE OMOJIOIMUECKOT0 SKCIIEPUMEHTA, BbIIBUKEHUE
TUIOTE3bl, BBIIBJICHHE 3aBHUCHUMOCTH MEXIY HCCIEIyeMbIMU BEJIUYHUHAMH, OOBSCHEHHE
IIOJIyUEHHBIX DPE3YyJbTaTOB, HCIOJIb30BAaHHBIX HAy4YHBIX IMOHATUN, TEOPUM U 3aKOHOB, YMEHHUE
JieNiaTh BBIBOJBI HA OCHOBAaHUU TIOJTYYEHHBIX PE3yJIbTaTOB;, YMEHHE BBIACIATH CYLICCTBEHHBIC
IPU3HAKW BUPYCOB, KIETOK IPOKAPUOT U DBYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BELIECTB M MPEBpAICHHS SHEPTUU B KIIETKE,
¢doTOCHHTE3a, IIACTUYECKOIO M JHEPreTUYECKOro oOMeHa, XEMOCHHTEe3a, MHUTO3a, Melo3a,
OIIOIOTBOPEHUS, Pa3MHOKEHHSI, WHIUBUAYAIBHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTCHE3); YMEHHeE
IPUMEHSTh IOJIyUEHHBbIE 3HAHUS Ui OOBSCHEHUS OMOJIOTMYECKUX IPOLIECCOB W SBJICHUM, IS
MNPUHITHUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOW KU3HU C IENbI0 o0ecrieueHus 6e30MacHOCTH
CBOETO 370POBbsI U 370POBbsI OKPYKAIOLIUX JIFOJEH, COOII0EHUSI HOPM I'PaMOTHOTO MOBEJICHUS B
OKpYXarollled MPUPOJHON cpelae, MOHMMAaHHE HEOOXOAMMOCTH HCIHOJIb30BaHUS JIOCTHXKEHUN
COBPEMEHHOW OMOJIOTUM W OMOTEXHOJIOTHH JJISi PallMOHAIBHOTO IMPHPOJONIOIB30BAHMS; YMEHUE
peliaTh JIeMEHTapHbIe TeHETHYECKHE 3a/1a4l HA MOHO- U IUTUOPUHOE CKPEIIUBAHKE, CIIETIIEHHOE
HaCJIEJOBaHWE, COCTaBJIATh CXEMbl MOHOTMOpPUIHOIO CKpEIIMBAHMUS JUIsl  IpeAcKa3aHus
HacJIe/IOBaHHUsl MPHU3HAKOB y OPraHMW3MOB; YMEHHE BBINOJHATH JIAOOPATOPHBIE M INPAKTHUECKUE
paboThl, coOMOaaTh MpaBuia Npu padboTe ¢ yueOHbIM U JJaOOpPaTOPHBIM 00OpPYIOBAaHUEM; YMEHUE
KPUTUYECKH OLEHMBATh W HMHTEPIPETHPOBATh HHGPOPMALMIO OHOJOTMYECKOIO COJEpKaHUA,
BKJIIOUYAIOLYI0 TICEB/JIOHAyYHbIE 3HAHMS M3 pPa3IMUHBIX HCTOYHUKOB (CpeicTBa MacCOBOM
uHpOpMAllUK,  HAyYHO-TIOMYJISpPHBIE  MaTepHalbl), 3TUYECKHE  aCHEeKThl  COBPEMEHHBIX
UCCIIEJIOBaHUM B OWMOJOrMH, MEIWLUHE, OMOTEXHOJOIMM; YMEHHE CO037aBaThb COOCTBEHHBIE
NUCbMEHHBIE U YCTHBIE COOOLIEHMs, 00001Ias OMONOTHYECKYl0 HMH(OPMAIMIO U3 HECKOJIBKHX
MCTOYHUKOB, TPAMOTHO HCIOJIb30BAaTh NOHSITUHWHBIN armnapar OMOJ0THH.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS ydeOHoro mnpenmera «buosorus» B 11 kiacce
JIOJKHBI OTpaXkaTh: c()OPMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHMU B CHCTEME HAay4HOI'O
3HaHUS €CTECTBEHHBIX HayK, B (HOPMUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAyYHOU KapTHHbBI MUpa
Y HAy4YHOTO MHPOBO33pPEHUS, O BKJIA/I€ POCCUNUCKHUX U 3apyOekHBIX y4EHBIXOMOJIOTOB B pa3BUTHE
O6uonornu, (QYHKIMOHAIBHOM TI'pPaMOTHOCTH 4YellOBeKa JUI pelIeHHs >KU3HEHHBIX —3ajad;
OenepanbHasg pabouas nporpamma | buomorusa. 10-11 kmaccesl (6a30BbIi ypOBEHb) yMEHHE
pacKphIBaTh COJIEpKaHHE OMOJOTMYECKUX TEPMHUHOB M TOHSATHHA: BHUJI, HOMYJSAIMs, TeHO(OHI,
OBONIONMSA, JBWXKYIIWE CHIbl  ((aKTOpPhI) HBONIONNUHA, MPHUCIOCOOJICHHOCTh OpPraHU3MOB,
BU000pa30BaHUE, SKOJIOTUYECKHE (DAKTOPBI, SKOCHCTEMA, MPOIYLIEHTHI, KOHCYMEHTBI, PeIyLIEHTHI,
[eNnd TUTaHWs, OJKOJOTHYEeCKas MHupaMuja, OuoreomeHo3, Owocdepa; yMEHHE H3Jararh
O6uonornyeckue Teopuu (3BomonnoHHas teopus Y. JlapBuHa, CHHTETHYECKas TEOPHs SBOJIIOLIUH),
3aKOHBI M 3aKOHOMEPHOCTH (3apoxsimieBoro cxoactBa K.M. bapa, depemoBanus Ti1aBHBIX
HanpaBneHudt u myteil aBomonmu A.H. CeseproBa, yuenuss o Ouocdepe B.U. Bepuaackoro),
ONpeAeNsiTh TPaHUIBl MX NPUMEHHMOCTH K HUBBIM CHCTEMaM; YMEHHE BIAJeThb METOAaMH
HAYYHOTO TIO3HAHUS B OMOJIOTHHU: HAOIIOACHNE U OMMCAHNUE KHUBBIX CUCTEM, ITPOLIECCOB U SIBJICHUH,
OpraHu3aiys ¥ MNpoBeAeHHE OMOJOTUYECKOTO SKCIIEPUMEHTA, BBIABM)KEHHUE TMIIOTE3bI, BBISIBICHUE
3aBHCUMOCTH MEXAY HCCIeIyeMbIMU BEIMYHMHAMHU, OOBSICHEHHE IIOJYyYCHHBIX pPE3YyJIbTaTOB,
HCIIOJIb30BAaHHBIX HAayYHBIX MOHATUH, TEOPUN U 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJbl HA OCHOBAaHUU
MOJYYEHHBIX Pe3yJIbTaTOB; YMEHUE BBIIEIATH CYIIECTBEHHBIC IPU3HAKA CTPOCHUSI OMOIOTUYECKUX
O0OBEKTOB: BHUJOB, MOMYJSAIMUI, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOT€OlIEHO30B U
HKOCHUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHONH H3MEHUMBOCTH, €CTECTBEHHOTO OTOOpA,



BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, ICHCTBUS HKOJOTHYECKUX (AKTOPOB Ha
OpTaHM3MbI, IEPEHOCA BEIIECTB M MTOTOKA YHEPTUH B HKOCHUCTEMAx, aHTPOIOTCHHBIX N3MEHEHHUH B
HKOCHUCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOT€OXMMHUYECKHX LIMKIIOB B OHocdepe;
yMEHHE IPUMEHSTH NOJTyYSHHbIe 3HAHUS JUIL OOBSCHEHUS OMOJIOTHUECKHUX MPOIIECCOB M SBICHUM,
JUIA TIPUHATUS TPAKTUYECKUX PEUICHUH B IOBCEJHEBHOM KHM3HH C LEJIbI0 OOECIeYeHHUs
0€30MacHOCTH CBOETO 3/I0POBBS U 37I0POBBSI OKPY)KAIOIINX JIFOAEH, COOIIOICHHS HOPM TPaMOTHOTO
MOBEJICHUS B OKPYXKAIOIIEH NPUPOTHON cpene, MOHMMAHHE HEOOXOIUMOCTH HCIOIb30BAHUS
JOCTHKECHUI COBPEMEHHOW OMOJIOTUH ISl pallMOHAIBHOTO MPUPOIONIONB30BAHMS; YMCHHE PELIaTh
DIIEMEHTapHbIE OMOJOTHMYECKUE 3a/a4M, COCTABJIATH CXEMbI IEPEHOCAa BEUIECTB W JHEPIUU B
9KOcUCTeMax (LenW MUTaHWs); YMEHHE BBIIOIHATH JITA0OpaTOpHBIE M NpPAKTHYECKHE paOOTEHI,
coOmoaTh npaBWia Npu pabore ¢ y4eOHBIM U JAOOpaTOPHBIM O00OpPYIOBAHWUEM; YMEHHUE
KPUTUYECKH OIIGHMBATh M HHTEPIPETUPOBATh HH(POpMANNIO OHOJOTMYECKOTO COJACpPIKaHHUS,
BKJIIOYAIONIYI0 IICEBAOHAYYHbIE 3HAHMUA U3 PA3JIMYHBIX HCTOYHUKOB (CpelICTBa MacCOBOM
uH(pOpMaMy, HAyYHO-TIOMYJISIPHBIE MaTepHajbl), pacCMaTpUBaTh IJI00ATBHBIE SKOJIOTHYCCKHE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLICHHUIO K HUM COOCTBEHHYIO TIO3HIIMIO; YMEHHE
CO3JaBaTh COOCTBCHHBIE NHCBMEHHBIE W YCTHBIE COOOLICHHUS, 0000mmas OHOIOTHYECKYIO
UHPOPMALIMIO M3 HECKOJBKMX HCTOYHHKOB, T'PAaMOTHO HCIIONB30BaTh IOHATHWHBIA ammapaT
6uonoruu.

COJEPXAHUE OBYYEHUA

10 KJIACC Tema 1. buonorms kak Hayka. buosorus kak Hayka. CBs3b OMOJIOTHH C
OOIIeCTBEHHBIMH, TEXHUYECKUMHU M JIPYTUMH €CTECTBEHHBIMM Haykamu, ¢uiiocopueil, 3THKOH,
ACTETUKOW M mpaBoM. Ponb Ouosnoruu B (opMHUpPOBAaHMHM COBPEMEHHOW HAYYHOH KapTHHBI MUpA.
Cucrema 61M0JIOTMYECKUX HAayK. MeTo/1bl O3HAHUS JKUBOM NpUpoAb! (HaOI0AeHHE, SKCIIEPUMEHT,
ONMCaHue, U3MEpEeHue, Kilaccudukamus, MOAETUPOBAHUE, CTaTUCTHUYecKas oOpaOOTKa JIaHHBIX).
Hemoncrpauuu: Iloprpersr: Y. apsun, I'. Mennens, H.K. Konbnos, [x. Yorcon u @. Kpuk.
Tabmunel 1 cxembl: «MeToJbl MO3HAHUS XUBOM mpuponab». JlabopatopHble M NHpPaKTHYECKHE
pabotel: IlpakTuueckass pabdora Ne 1. «lcmonb3oBaHME pa3IMYHBIX METOJIOB INPHU H3yYEHUHU
OMOJIOTNYECKIX OOBEKTOB.

Tema 2. )KuBble cuctemMbl U X opranu3zanus. JKuBbie cucTeMbl (OMOCHCTEMBI) KakK MpeaMeT
u3ydeHus ouonoruu. OTaudMe KUBBIX CUCTEM OT HeopraHuieckoi npupoasl. CBoiicTBa OnocucreMm
U UX pa3HooOpa3ue. YPOBHU OpraHu3allil OMOCHUCTEM: MOJEKYJSPHBIM, KIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIN, MOMYISAIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOreoleHOTHYECKHiT), OnochepHBI.
Hemonctpanuun: TaGnuiel u cxembl: «OCHOBHBIE IPU3HAKH KU3HU», «Y POBHU OpraHU3alliu >KUBOH
npupoae». ObopynoBanue: moaens mosekyisl JJHK.

Tema 3. XuMnueckuil COCTaB M CTPOCHHE KJIETKH. XMMHYECKUHM COCTaB KJIETKU. XUMHUYECKHE
AJIEMEHTHI: MaKpPO3JIEMEHThI, MUKpO3JIeMeHThl. Bofa u MunepanbHble BenjecTBa. OyHKINK BOJIBI U
MHUHEpaJIbHBIX BemllecTB B kieTke. [lomnep:xanue ocmortuueckoro Oananca. benku. CoctaB u
CTpoeHHe OenKoB. AMMHOKUCIOTBI — MOHOMeEpbl OenkoB. He3ameHumble U 3aMEHUMBIE
AMHHOKHUCIIOTHl. AMHHOKUCIIOTHBIN COCTaB. YPOBHH CTPYKTYpPbI OETKOBOW MOJIEKYIbI (TIepBUYHAS,
BTOpUYHAsl, TpEeTUYHAs M 4YeTBepTUYHAs CTPYKTypa). XHUMHUECKHE CBOMCTBa OEJIKOB.
buonornueckne ¢ynknun OenkoB. depMeHTHl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue
dbepmeHTa: aKTUBHBIM LEHTpP, cyOcTpatHas crenududHoctb. Kodpepmentsl. Butamunbl. Otnnuus
(depMeHTOB OT HeopraHuyeckux KartanuzaropoB. denepanbHas pabodas mporpamma | buonorus.
10-11 xmaccer (0a30BBIi ypoBeHB) 8 VYrieBOmbl: MOHOcaxapuubl (TJIIOKO3a, pubo3a W
ne30kcupubo3a), AMcaxapuibl (caxapos3a, JIaKTo3a) W TMOJMCcaxapuiabsl (Kpaxmall, TIJIMKOTeH,
nemnonao3a). buonoruveckue QyHKIUM yrieBoAoB. Jlumuasl: TpUraunepuasl, (Hochoaunusl,
crepouabl. l'mapodunbHO-THAPOPOOHBIE CBOMCTBA. buonornueckue (yHKIUM  JTUTUIOB.
CpaBHEHUE yIIIEBOIOB, OEIKOB M JIMIUIOB KaK MCTOYHHUKOB 3HEpruu. HykileMHOBBIE KUCIIOTHI:
JHK u PHK. Hykieotuasl — MOHOMEpH! HYKJIEWHOBBIX KucinoT. Ctpoenue n ¢ynkuun JIHK.
Crpoenne n ¢pynkunun PHK. Buast PHK. AT®: crpoenne u dbyakuuu. [{utomoruss — Hayka o
kierke. KierouHas Teopuss — mpuMmep B3auMoOJCHCTBHA HIed U (aKTOB B HAyYHOM IO3HAHHH.
Mertonbl u3ydenus kietku. Kierka kak menoctHas »kuBas cucreMa. OOmye NpHU3HAaKH KIIETOK:
3aMKHYyTas HapyxHass mMemOpana, mosnekynsl JIHK kak reneTrmueckuil ammapar, cucTeMa CHHTE3a



O6enka. Tumbel KJIETOK: DJyKapuoTHyeckas © mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuueckor kieTku. Kierounas crenka Oakrepuit. CTpoeHHE SYKapPUOTHYECKOW KIIETKH.
OCHOBHBIE OTIUYHUS PACTUTEILHOW, KMBOTHOW W TpUOHOHM KieTKU. [I0OBEpXHOCTHBIE CTPYKTYpPHI
KJIETOK — KJICTOYHAsl CTEHKA, TTIMKOKAINKC, uX ¢pyHkuuu. [lnazmarnyeckas MmemOpaHa, e€ cBOMCTBa
u pyaxmun. Luronnazma u e€ opranouasl. OnHomeMOpaHHble opranouasl kiuetku: JI1C, anmapat
lonbmxu, mu3ocoMbl. [lomyaBTOHOMHBIE OpPraHoOWAbl KJIETKH: MHUTOXOHAPUH, IIJIACTHU]IBL.
[TpoucxoxxaeHne MUTOXOHAPHHA U macTui. Bunel mnactun. HemeMOpaHHBIE OpraHOMIBI KIICTKH:
pUOOCOMBI, KJIETOYHBIN LIEHTP, LIEHTPUOIN, PECHUUKH, KTIYyTHUKU. DYHKIUU OPraHOMAOB KIIETKU.
Bxmtouenus. Sapo — perynstopHblii neHTp kieTku. CTpoeHue sjapa: siaepHas o000JI0YKa,
KapuoIlla3Ma, XpOMAaTHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIOPT BElIeCTB B KieTKe. JleMoHCTpauu:
[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
VYunkuue, P. ®panknun, K.M. bap. Jluarpammer: «PacnpeneneHue XUMHUYECKUX DSJIEMEHTOB B
HEXXHUBOU TpHUpojae», «PacmpeneneHne XUMUYECKUX JJIEMEHTOB B KHBOW MPHUpOAE». Talmuubl 1
cxembl: «llepuognueckast Tabivla XUMHUYECKUX OJJIEMEHTOBY», «CTpOECHHE MOJIEKYJIbI BOJbD,
«buocunres OGenka», «CrtpoeHue Moiyekynsl Oenka», «Ctpoenue ¢depmentay, «HykienHoBbie
kuciotel. JHK», «Ctpoenue wmoinekynsl ATO», «CTpoeHue 3yKapUOTHYECKOM KIETKU»,
«CTpoeHue  KMBOTHOM  KiIeTKH», «CTpoeHHe  pacTUTENbHOM  KieTku»,  «CTpoeHue
MIPOKAPUOTUYECKON KIETKH», «CTpOCHHE siipa KIETKU», «YTIeBobl», «Jlunuasy. O6opynoBaHue:
CBETOBOW MHKPOCKOII, 000pyI0BaHKE IS TPOBEIeHNs HAOII0ACHUH, H3MEPEHHIA, SKCIIEPUMEHTOB,
MUKpOIIpenapaTbl pacTUTEIbHBIX, KUBOTHBIX U OakTepHalbHbIX KieToK. DenepanbHas pabouas
nporpamma | buomorus. 10—11 kmaccer (6a30Bbiii ypoBeHb) 9 JlaGopaTopHble M HpPAKTUYECKHE
pabotel: JlaGoparopnas pabota Ne 1. «M3ydyeHue KaTaqUTHUYECKOW AaKTUBHOCTH (PEPMEHTOB
Jlaboparopuas paborta Ne 2. «/3ydeHHe CTPOCHUS KJIETOK PACTEHUH, )KUBOTHBIX U OAKTEpUI MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax u UX OMHCAHUEY.

Tema 4. KusHegeaTeJbHOCTh KJeTKH OOMEH BEIICCTB, WIH META00JH3M. ACCHMUJIAIUS
(rutacTuyeckuii OOMEH) M JAUCCHUMIIIAIMS (HEPreTHYECKUd OOMEH) — JB€ CTOPOHBI €IMHOTO
npouecca MerabonusMma. Ponb 3aKOHOB COXpaHEHHMsS BELIECTB W DHEPrMM B TMOHUMaHUU
MeTtabonmu3ma. Tumbl oOMeHa BemiecTB: aBTOTPOHBIA U rerepoTpodHsblii. Poras depmeHTOB B
oOMeHe BelIeCTB U MpeBpalleHuu ’Hepruu B kietke. dorocunres. CBeroBas M TeMHOBas (a3bl
¢dorocunTesa. Peakunu dorocunrtesa. PPekTUBHOCTh (POTOCHHTE3a. 3HaUeHHE (OTOCHHTE3A IS
KU3HU Ha 3emsie. BnusHue ycnoBuil cpenbl Ha (OTOCHMHTE3 W CHOCOOBI TOBBIIMIECHUS €0
HOPOAYKTUBHOCTH Y KYyJbTYPHBIX pacTeHHH. XeMOCHUHTe3. XEeMOCHHTE3Hpyoolme OakTepuu.
3HavueHHEe XEMOCHHTEe3a IS KM3HU Ha 3emuie. DHepreTudeckuii oOMeH B kieTke. Pacmieruienue
BEIIIECTB, BBIIEJICHNE M AKKYMYJIMPOBAHUE 3HEPrUM B KIETKE. DTalbl SHEPreTHYecKoro oOMeHa.
I'mukonmu3. bpoxenne u ero Buuel. KucimoponHoe okucieHue, WM KIETOYHOE JbIXaHHE.
OxucnurensHoe (dochopunupoBanue. I(P(HEKTUBHOCTh HHEpreTuueckoro obOmeHa. Peakuuun
MaTpuyHoro cuHre3a. I'eHermueckas wuHpopmauus u JIHK. Peanuzanus reHetnueckoin
uHpopManuu B kieTke. ['eHeTHuecknit Ko M ero cBoMCTBa. TpaHCKPUIILUSA — MAaTPUYHBIA CHHTE3
PHK. Tpancmsimust — 6mocunTe3 Oenka. Dtambl TpaHciasaiuu. KomupoBanue aMUHOKHCIOT. Poib
pubocom B OumocuHTe3e Oenka. Heknerounsie (opmbl XKU3HM — BUpPYCHL. Mcropusi OTKpBITHA
BupycoB (.M. VBaHoBckuit). OcCOOEHHOCTH CTPOECHHS U JKU3HEHHOIO IMKJIa BHUPYCOB.
bakrepuodaru. bone3sHu pacTeHuil, >KMBOTHBIX M YEJIOBEKa, BBI3bIBAEMbIE BHUpycaMu. Bupyc
ummyHoaeuiuta yenoseka (BUY) — BozOynutens CIIM/la. OOpaTHasi TpaHCKpUIILIKS, peBepTa3a
u wuHTerpasa. llpodunakThka pacnpocTpaHeHUs BUPYCHBIX 3a0ojeBaHuid. JleMoHcTpauuu:
[Toprpersr: H.K. Komenos, J[.U. MBanosckuii, K.A. TumupsizeB. Tabmumbsl u cxembl: «TumbI
nuTaHus», «Mertabonusm», «MHUTOXOHAPHUS», «DHEPreTHYecKuii oOMeH», «XJopormiacTy,
«Dorocuntesn, «Crpoenne JIHK», «Ctpoenne u dyHKIMOHHpOBaHUE TeHa», «CHHTE3 Oenkay,
«enernueckuii koa», «Bupyce», «baktepuodarm», «CTpoeHHWE U KU3HEHHBIM UK BHUpyca
CIINa, 6aktepuodaray, «Pemmukanus [JHK». OGopynoBanue: Moaenu-anmivkanuu «Y IBOCHHUE
JHK u Tpanckpunmmsy, «bruocuntes 6enka», «CTpoeHne KIETKU», Moienb cTpykTypsl JTHK.

Tema 5. PasMHOXKeHHMe M HMHAMBHAYAJbHOE Pa3BUTHEe OPraHu3MoB KIETOYHBIH LUKI, WIH
KU3HCHHBIM 1K KiIeTku. MHTepdasza m mwuro3. Ilpomecchl, mpoTekaromme B HHTEpdase.
Peruukanus — peakuusa matpuynoro cuate3a JJHK. Crpoenune xpomocom. XpoMOCOMHBIN HabOp —
KapuoTut. JIUTUIOWIHBIN M TaluIOWIHBIM XpOMOCOMHBIE HAOOphl. XpomaTuisl. LluTomornueckue
OCHOBBI Pa3MHOXXEHHS U WHAMBUAYAJIBHOTO Pa3BUTHsI OPraHU3MOB. JleleHHE KIETKH — MHTO3.



Cranguu muto3a. [Ipoieccsl, MPOUCXOAIINE HA PA3HBIX CTAAUSAX MUTO3a. buomornueckuii cMpici
muto3a. IIporpammupyemass rubenp kieTku — amonto3. Dopmbl pa3MHOXKEHHS OPraHHU3MOB:
Oecronoe u moJioBoe. Buapl Gecrosioro pa3MHOKEHUs: JENCHUE HAIBOE, MOYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX,  CIIOpOOOpa3oBaHHME,  BEreTaTMBHOE  pa3MHOkeHue.  MckyccTBeHHOe
KJIOHUPOBAHUE OPTaHU3MOB, €r0 3HAUCHHE IS cenekiuu. [1o10Boe pa3sMHOKEHHE, €ro OTIAUYHS OT
oecnosioro. Metios. Ctaguu Meiiosa. [Iporiecchl, mpoucxoasimme Ha cTaausx menosa. [loBenenue
xpomocoM B Meno3e. Kpoccunrosep. buosiorndeckuii cMbIci U 3HadeHUe Menos3a. I'amerorenes —
npouecc o0pa3oBaHMsl MOJOBBIX KJIETOK Y >KMBOTHBIX. [10/10BBIE Kese3bl: CEMEHHUKU U STMYHUKH.
OO6pa3oBaHue U pa3BUTHUE MOJIOBBIX KJIETOK — ramMeT (CepMaTo30u/l, SUIIEKIeTKa) — CliepMaToreHes
u ooreHe3. OCOOCHHOCTH CTPOCHHUS SANULEKIETOK M crepMaro3ouaoB. OIuiog0TBOpEHUE.
[Taprenorenes.  MuawBuayaibHOe  pasButhe  (OHTOTEHE3). OMOpPHMOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Jrtanbl SMOPUOHAIBHOTO Pa3BUTHS Y IMO3BOHOYHBIX JKHUBOTHBIX: JpOOJieHuE,
racTpyisiiusi, opraHorese3. llocToMOpHOHATEHOE pa3BUTHE. THIBI  MOCTIMOPHOHAIHHOTO
pa3BUTHUSA: MPSAMOE, HETIPSAMOE (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIEC YpoJicTBA. PocT u pa3Butue pacteHuit. OHTOreHe3 IIBETKOBOTO
pacTeHus: CTPOEHUE CEeMEHHU, ctaguu pas3Butus. JlemoHcTpauuu: Tabmuiel U cxembl: «Dopmbl
Pa3MHOKEHHs OPraHU3MOB», «/|BOMHOE OIUIOAOTBOPEHUE Y IBETKOBBIX PACTEHUI», «BereratuBHOE
pa3MHOXXeHUE pacTeHuit», «Jlenenune kietku Oaktepuity, «CTpoeHHE TOJIOBBIX KIIETOK»,
«Ctpoenne xpomocoMbly, «Kietounst wukim», «Pemmukamus HHK», «Mwutos», «Meito3,
«IIpssmoe u Hempsimoe pa3BUTHE», «[ aMETOTreHe3 y MIIEKONUTAIIIUX U YeloBeKa», «OCHOBHbIE
cTaiud  OHTOTeHe3a». (O0opymoBaHWE: MHKPOCKOI, MHKpompernaparbl  «CriepMaTo30usl
MJIEKOIIUTAIOIIETO», «SIIeKIeTka MIEKOMuTamero», «Kapuokuies B KJI€TKax KOpPELIKA JyKay,
MarHuTHas MoJenb-ammiukanus «/lenenne kmetkm», moxens JIHK, wmomens weradasnoi
xpomocomel. DenepanpHas paboudas nporpamma | buonorus. 10-11 knaccsr (6a30Bblit ypoBeHs) 11
JlaboparopHbeie u mpakTuyeckue padotel: JlaboparopHas padora Ne 3. «HaOmromenue muto3a B
KJIETKaX KOHYMKa KOpelIKa JyKa Ha TOTOBBIX MHKpolpemnapartax». JlabopaTopuas padorta Ne 4.
«M3ydeHne cTpoeHus TOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HaciieACTBEHHOCTh W M3MEHYHBOCTH OpraHu3sMoB [Ipenmer u 3agauM TEeHETHKH.
HcTopust pa3BuTHs TeHETUKU. POJIb IUTOIOTHN U AMOPUONIOTUU B CTAaHOBIICHUM T€HETUKU. Biag
poccuiicKMX M 3apyOeXHBIX y4€HBIX B  pa3BUTHE TEHETHUKUA. MeTOapl  T€HETUKH
(THOpUIOTOTUYECK U, LUTOTCHETHYCCKU, MOJIEKYJISIPHO-TEHETUYECKHIN ). OcHOBHbBIE
TEHETHYECKHE TOHATHUS. ['eHeThyeckass CHMBOJIMKA, HCMOJb3yeMas B CXE€MaX CKpPEIIUBaHUM.
3aKOHOMEPHOCTH HAaclleJIOBaHHUs TMPU3HAKOB, ycTaHoBIeHHbIe [. Mennenem. MoHOrHOpUAHOE
CKpelIMBaHue. 3aKOH €AMHO00pa3us THOpPUAOB MepBOro mokosieHus. [IpaBuino AOMHUHHpPOBaHUS.
3aKoH pacuIeIUIeHHs MPU3HAKOB. [ unore3a 4nuctoTel rameT. [lonHOe U HEMOIHOE JOMUHUPOBAHUE.
JurnbpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HACJIeIOBaHUs MPU3HAKOB. [[uTorenernueckue
OCHOBBI  TUTHOPUIHOTO CKpellMBaHUsA. AHaIW3Upyrollee CcKpemmuBaHue. lcmonp3oBaHue
AQHAJTM3UPYIOIIETO CKPEIIMBAHUS sl ONpeaesieHus] reHoTuna ocobu. CIeTieHHOe HacleI0BaHUe
npu3HakoB. Pa6ora T. MopraHa 1o clerieHHOMY HaclleJJOBaHHIO TeHOB. HapyIienue cuenieHus
T€HOB B pE3yJIbTaTe€ KPOCCHUHTOBEpa. XPOMOCOMHAS TE€OPHUsl HACIEICTBEHHOCTH. | eHeTHueckue
KapThl. ['eHeTHKa mosia. XpOMOCOMHOE OMpeeiIeHUE MOoJia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHbIE M rereporaMeTHbie Opranu3mel. HacinenoBanve npru3HaKoB, CHEMJIEHHBIX C MOJIOM.
N3meHunBOoCTh. BHIbI M3MEHUYMBOCTH: HEHACNEICTBEHHass W HacleAcTBeHHas. Ponb cpeabl B
HEHACJICACTBEHHON  M3MEHYMBOCTH.  XapaKTepUCTUKA  MOJIU(MUKAIMOHHOM  W3MEHYHMBOCTH.
Bapuauvionnslii psin U BapuanuoHHasi kpuBas. Hopma peakuuu npusHaka. KonamdecTBeHHBbIE U
KaueCTBEHHBIC TPU3HAKM W WX HOpMa peakiuu. CBoicTBa MOIU(PUKANMMOHHONW H3MEHYMBOCTH.
HacnencrBeHHasi, WM reHOTHIIMYECKAs, H3MEHYMBOCTh. KOMOMHATHBHAS N3MEHUUBOCTL. Melio3 u
MOJIOBOM TMPOIECC — OCHOBa KOMOWHATHBHOM WM3MEHUMBOCTH. MyTalmoHHAsT W3MEHYHBOCTD.
Knaccudukanus myranuid: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIC. YacToTa W TPUYUHBI MYTalUU.
Mytarennbie (GakTopbl. 3aKOH TOMOJOTHYECKHX PSIOB B HacieACcTBeHHOW u3meH4YnBOCcTH H.U.
BaBunoBa. BHesepHas HacleICTBEHHOCTb M HM3MEHUYMBOCTh. ['eHeTnka uernoBeka. Kapuorum
yejmoBeka. OCHOBHBIE METOOBI T€HETHMKM 4YeJOBEKa: TIEeHEaJOrdYecKhii, OJIM3HEIOBBIM,
[IUTOr€HETHUECKUH, OMOXMMHMUYECKHH, MoJeKyasipHoreHeTnueckuii. COBpeMEHHOE OIpeneieHne
TE€HOTHIIA: MOJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKUE, B TOM uuciie ¢ noMmoupio T11P-
ananu3a. HacnencrBenHsle 3a00eBaHus YeI0BEKA: TeHHBIE OOIe3HM, OOJIE3HH C HACIEICTBEHHOMN



MIPEIPACIIONOKEHHOCTRI0, XPOMOCOMHBIE Oone3rn. CoMaTWdecKue W TEeHEpPaTHBHBIC MYTAIIHU.
CrtBoONIOBBIE KJETKU. [IpwHIMIBI 310pOBOrO 00pa3a >KW3HU, JAHMATHOCTUKH, MPOPUIAKTUKH U
JICYCHUsI TEHETHUYEeCKHX Ooyie3He. MeIuKO-TeHeTUYeCKOe KOHCYJIBTHPOBAHHE. 3HAYCHHE
MEJUIIMHCKOW TCHETHUKU B TPEIOTBPAIICHUH W JICUCHHH T'C€HETHYECKUX 3a00JI€BaHUN 4YelIOBEKa.
Hemoncrpauuu: Iloprpersi: I Mennens, T. Mopran, I'. ne ®pus, C.C. Yerepuxos, H.B.
Tumodees-Pecosckuii, H.1. BaBunos. Ta0mauier u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €TO
[UTOTC€HETUYECKasi OCHOBa», «3aKOH pacCUICIUICHUS U €ro IMTOTeHETUYECKash OCHOBa», «3aKOH
YUCTOTBHI TrameTy», «JlurubpumHoe ckpemuBanue», «lluToNorMYecKkue OCHOBBI AUTHOPHUIHOTO
CKpelMBaHus», «Meio3», «B3auMoIelcTBUE AJUIEIBHBIX TE€HOB», <« '€HETMYECKHE KapThl
pacTeHuii, >KMBOTHBIX M uYeloBeka», «l['eHeTnka 1moja», «3aKOHOMEPHOCTH HAacCjeJOBaHMUS,
CLEIUIEHHOTO ¢ mojom», «KapuoTumbl dYelloBeKa W JKUBOTHBIX», «BuAbl H3MEHYUBOCTHY,
«MoaudukannonHas U3MEHUYNBOCThY, «HacnenoBanue pesycdakropay, «l'eHeTHKa rpymi KpoBH»,
«MyTanioHHass W3MEHYMBOCTH». OOOopymoBaHME: MOJCIU-ANIUIMKAIMN  «MOHOTHOpUTHOE
ckpenuBanue», «HemonHoe pomuHMpoBaHme», «JlurnOpuaHoe ckpemuBanuey, «llepekpéct
XPOMOCOM», MHUKPOCKON M MHKpompemnapar «Jpo3zodwmna» (Hopma, Myranuu (GOpMbl KPBUILEB U
OKpacku Tejna), repOapuii «['opox rmoceBHON». JlabopaTopHble ¥ MpPaKTHYECKUE pPaOOTHI:
Jlaboparoprass pabora No 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUAHOTO W JAUTHOPUIHOTO
CKpelMBaHus y Apo30duiabl Ha TOTOBBIX MHKpompernaparax». JlabopatopHas pabora Ne 6.
«M3yuenne MOMU(MUKANMOHHOW  HM3MEHYHMBOCTH, TIOCTPOCHUE BapHAMOHHOTO psga U
BapHallMOHHOM KpuBOi». JlaboparopHas padota Ne 7. «AHanu3 myTanuil y Apo30¢puiibl Ha TOTOBBIX
Mukponpenaparax». Ilpaktuueckas pabora Ne 2. «CocraBieHHe U aHajau3 POJOCIOBHBIX
YeJIOBEKAY.

Tema 7. Cesexkuusi opranusMoB. OcHoOBbI OMoTexHoJiorun Cenekuus Kak Hayka M Ipolecc.
3apoxkaeHue cenekuuu U aomectukanus. Yuenue H.M. BaBuiioBa o neHTpax NpOMCXOKICHUS U
MHOrooOpasusi KyJlbTypHBIX pacTeHuil. LIeHTpbl MpoMCXOXAEHUs NOMAIIHUX >XUBOTHBIX. Copr,
nopona, mraMM. COBpeMEHHbIE METOAbl CelleKIMH. MaccoBbIi M HHIMBUIYaJbHBIA OTOOpPHI B
CEJIEKIIMM PAacTeHHH M JKMBOTHBIX. OLEHKa JKcTepbepa. bBIIM3KOpOACTBEHHOE CKpELIMBAaHUE —
uHOpuuHr. Yucras nuHus. CkpemyBaHMe YUCTHIX JUHMHA. ['eTepo3uc, wnm rubpuiHas cuia.
HeponctBenHoe ckpeunuBanue — ayrOpuauHr. OtnanéHHas ruOpuausanuss U e€  yCHexH.
NcKkyCcCTBEHHBI MyTareHe3 M IOJIYyYEHHE MOJUIIONAOB. JIOCTMXKEHHUS CEeNeKIMU pPACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB. BHOTEXHOIOIUA KaK OTpacib MPOU3BOJACTBA. [ eHHasd HHKEHEPHUS.
Oranbl co3nanusa pekomOuHanTtHOM JIHK m TpancrenHesix opraHmzMoB. KieTouHas uMHXKeHepus.
®enepanbHas pabodast nmporpamma | buonorus. 10—11 knaccsl (6a3oBsiit ypoBeHs) 13 Kierounsle
KyJIbTypbl. MHUKpPOKIIOHAIBHOE DPAa3MHOXKEHUE pacTeHud. KioHMpoBaHME BBICOKOIPOMYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKMe U d3Tudeckue mnpobinembl. I'MO —
reHeTuyeckn MoauduuupoBaHHble opranu3Mmel. Jlemonctpanuu: Iloptpersr: H.W. Basunos, U.B.
Muuypus, I'.JI. Kapneuenko, M.®. MBaHnoB. Tabnuis! u cxemsl: kapTa «LIeHTpbI TPOUCXOKICHUS
¥ MHOT0ooOpa3usi KyJbTypHBIX pacTeHuiD», «I1opopl JoMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHuit», «OtnanéHHas  rubpugmsanus», «Pabotrel  akagemmka M.®.  BaHOoBay,
«[lomumnonnus», «OOBEKTh OHOTEXHOJOTHNY, «KiIeToYHble KyJIbTypbl U KJIOHUPOBAHUE,
«KoHcTpynpoBaHue M TepeHOC TeHOB, XpoMocom». OOopynoBaHue: MYJSDKH IUIOAOB U
KOPHEIUJIONOB TUKUX (OPM M KYJIBTYPHBIX COPTOB pacTeHul, repOapuii «CembCKOX03IiCTBEHHBIC
pactenusi». JlaboparopHele © MpakTHYeckue paboThl: OKckypcus «OCHOBHBIE METOIBI H
JOCTHKEHUS CEeNIEKIIMK PACTEHUM M JKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIIMIO, IJIEMEHHYIO (hepmy,
COPTOUCTIBITATENbHBIN yYacTOK, B TEIUVIMYHOE XO3AHUCTBO, Ja0OpATOPHUIO arpOyHHUBEPCUTETA HIIU
HAy4HOTO IIEHTPA)».

11 KJIACC

Tema 1. JBosonuonHasi Oumosiorusi [IpennochbUIkKM BO3HUKHOBEHHUS 3BOJIIOIIMOHHOW TEOPHUH.
OBOIIIOLIMOHHAS TEOpUsi U €€ MecTO B OMOJIOTMH. BiusiHHMe 3BONIOLMOHHON TEOpHM Ha Pa3BUTHE
Oouosiornu U Apyrux Hayk. CBUAETENbCTBA IBOMIONMH. [laneoHTONOrHYeCKHe: TOCIe0BaTEIIPHOCTD
MIOSIBJICHUS BUJIOB B MAJICOHTOJOTHYECKOW JIeTOMHCH, Tiepexoaubie (popmel. buoreorpaduueckue:
CXOJZICTBO M pasnuuue GayH U ¢Jop MATEPUKOB U OCTPOBOB. IMOPHOJOTHUECKHE: CXOACTBA H
pa3J'II/I‘-II/I$I 3M6pI/IOHOB paSHBIX BHUI0OB IIO3BOHOYHBIX. CpaBHI/ITGHBHO-aHaTOMI/I‘{eCKI/IeI



TOMOJIOTMYHBIE,  QHAIOTMYHBbIE, pPYAUMEHTApHbIE  OpraHbl, aTaBU3Mbl.  MoJeKyispHO-
OMOXMMHUYECKHE: CXOICTBO MEXAHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00JINYECKUX IyTeH y
BCEX OpraHu3MoB. OBomonuoHHas Teopuss Y. Jlapsuna. Ilpennocbulku BO3HUKHOBEHMS
JapBUHU3Ma. [IBMOKyIlMEe CHUJIBI HBOJIOLUUHM BUIOB 1O JlapBHHY (M30BITOUHOE Pa3sMHOXKEHUE MPU
OTPaHUYEHHOCTH PECYPCOB, HeEOIpeaeiéHHass HW3MEHYMBOCTh, OOpbba 3a CyIIeCTBOBAaHHE,
ecTecTBeHHbIH 0TOOp). CunTeTnmdeckas teopus 3Boaonuu (CTD) m €€ OCHOBHBIC IOJIOKEHHUS.
MuxkposBomtonust. [lomynanus Kak eIuHHWIA BUAA U 3BOJMIOUUH. J[Brkymue cuiibl ((hakTopsl)
9BOJIIOLMM BHMJOB B Ipupoje. MyTalMOHHBIH @polecc M KOMOMHAaTHBHasT WM3MEHYMBOCTD.
[Tomynsiuonuele BOJNHBI W apeii¢ reHoB. M3omsmmsa u murpanusa. EctecTBeHHBIH 0TOOp —
Hanpasisiomuil - gaxkrop sBomonuu. Dopmel  ectecTBeHHOro ordopa. IlpucmnocobiieHHOCTh
OpPraHU3MOB KakK pe3ysbTaT 3Boitonnu. [Ipumeps! npucnocobieHnit y opranu3mMoB. ApoMop(ho3sl 1
uanoanantauuu. Bua u Bunoodpazosanue. Kputepuu Buna. OcHOBHbIE (GOPMBI BUA0OOPAa30BaHUS:
reorpaduueckoe, d3Kojorumyeckoe. MakposBomtonusa. DopMbl  3BOMIOLMHU:  (puieTHyeckas,
JIMBEpreHTHas, KOHBEpPreHTHas, napamiensHas. Heobpatumocts 3Bomonuu. Ilponcxoxaenue ot
HecHelalIu3upoBaHHbIX Ipenkos. IIporpeccupyromas cneuunanuzauus. AJanTUBHAs paauanus.
Hemonctpauuu: Iloprperst: K. Jlunnen, JK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
3. TI'exkenp, @. Mromiep, A.H. CeBeprio. Tabnuubl u cxemsl: «Pa3BuTHE OpraHMYECKOro MUpa Ha
3emie», «3apofbllId [O3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DopMbl OoppObI 3a
cymiectBoBanuey», «EcrecTBeHHBIN 0TOOp», «MHOroo0Opasue COpToB pacTeHuil», «MHoroobpasue
nopoJ  JKUBOTHBIX»,  «llomymsamuu», «MyTaluuoHHas  M3MEHUYMBOCTBY, «ApoMopdo3b»,
«Mmunoanantanun», «OO0mas nereHepanusi», «/Bmwkymme cuisl sBomonnn», «Kapracxema
mapuipyra nyreutectBus Y. [lapBuna», «bopnba 3a cymectBoBaHue», «lIpucnoco6ieHHOCTh
opranuzMoBy, «['eorpaduueckoe BUI000pazoBaHHE», «IKOJIOTUYECKOE BUIA000pa30BaHUEY.
OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIUYHBIMU THIIAMU OKpackH, HaOOp IJIOJI0B U CEMSH,
kotekuus «IIpumepsl 3alIMTHBIX NPUCHOCOONEHUN Yy JKUBOTHBIX», MoAelb «OCHOBHbIE
HalpaBJIEHUs 3BOMIOLMNY», O0BbEMHas Mojenb «CTpoeHHE TOJOBHOTO MO3ra IO3BOHOYHBIXY.
buoreorpaguyeckas kapra mMupa, KoyuieKus «POopMbl COXPaHHOCTU MCKOMAEMbIX KHUBOTHBIX U
pacteHui», Mozenp ammnkanus «llepekpéct xpoMmocom», BiaxHble IpenapaTtsl «PaszBurne
HacekoMmoro», «Pa3BuTue narymku», MuKporpenapaTr «/pozoduna» (Hopma, myrauuu (Hopmbl
KpBUIbEB U OKpacku Teina). JlabopaTtopHble n nmpakTudeckue pabotel: JlabopaTtopHas padorta Ne 1.
«CpaBHeHHEe BHJIOB 10 MOpdosioruueckomy kputeputoy. Jlabopatopnas padora Ne 2. «Onucanue
IpUCIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKkHOBeHHe M Ppa3sBHTHe :KM3HM Ha 3emue J[loHayuHble NpPEICTaBICHHUS O
3apOKJIeHUU KU3HU. HayuHble TUMOTE3bl BO3HMKHOBEHUS >KM3HM Ha 3emie: aOHoreHe3 u
naHcrepMus. XHUMUYecKas SBOMIONMsS. AOUOreHHBIM CHHTE3 OpPraHMYecKHX BELIECTB U3
HEOPraHUYECKUX. OKCIIEPUMEHTAIbHOE TMOATBEPKACHUE XUMHUYECKOoW »sBomonuu. HauanbHble
sTanel 6noaoruyeckoit somronuu. I'unoreza PHK-mupa. dopmupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KileTku U uX 3Boonus. POpMUPOBaHUE OCHOBHBIX TPYIIT
KUBBIX opranu3moB. dexepanpHas pabouas nporpamma | buomorms. 10—11 kmaccer (6a30BbIi
ypoBeHb) 15 Pasutne xu3Hu Ha 3emie mo spam u nepuojam. Karapxeil. Apxeiickas u
nporepo3oiickas opel. [laneosoiickas 2pa u €€ mepHoabl: KEeMOPUHCKHNA, OpPIOBUKCKHIA,
CUIIypUHCKUH, JEBOHCKHW, KaMEHHOYTOJIbHBIN, IMEpMCKUU. Me3o30lcKkas spa U €€ INepUuoibl:
TPHUACOBBIH, IOpCKU, MenoBoW. KaliHo30icKkas 3pa U €€ Mepuobl: MajJeoreHOBBIH, HEOTE€HOBBIN,
AHTPONOTEHOBBIA. XapaKTepUCTHKa KJIMMaTa W TEOJIOrMYecKHUX mporieccoB. OCHOBHbBIE 3Tallbl
HBOJIIOIMM PACTUTENBHOIO M JKUBOTHOTO Mupa. ApoMopho3bl y pacTeHUHl U HKUBOTHBIX.
[TosiBneHue, pacuBeT ¥ BEIMUpPAHUE TPYIII KUBBIX OpraHn3MoB. CHcTeMa OpraHu4eckoro Mupa Kak
OTpakeHHEe 3BOIOLNU. OCHOBHBIE CHCTEMAaTUYECKUE I'PYIIBI OPTraHU3MOB. DBOJIIOLMS YEIOBEKA.
AHTpomosioruss Kak Hayka. Pa3BuTue mnpencTaBiIeHHH O MPOUCXOXKIECHUU dYeloBeKa. MeTombl
U3ydeHUs aHTponoreHe3a. CXOACTBa M pa3iIMuusl 4YelOBEKa M JKUBOTHBIX. CuHcremMaTHueckoe
MoJIOKEHHWEe  4esjoBeka. JIpwkymue cuibl  (dakTopel) aHTpororene3a. HacnmencTBeHnHas
U3MEHYMBOCTh M €CTECTBEHHBIH OTOOp. OOILECTBEHHBI 00pa3 >KWU3HU, H3TOTOBJICHUE OpPYIUil
TpyZa, MbIIUICHHE, pedb. OCHOBHBIE CTaAMM M BETBH DBOJIOLUHU YEJIOBEKA: aBCTPAJIONHUTEKH,
Yenosek ymensiid, YenoBek npsamoxonsamuii, UenoBexk HeaHAEpTaNbCKul, UeoBeK pa3yMHBIN.
Haxonku HckomaeMbIX OCTAaTKOB, BpEMs CYIIECTBOBaHHMsA, 00JacTb paclpoCTpaHEHHs, O0BbEM
TOJIOBHOTO MoO3ra, o0Opa3 u3HHM, opyaus. UYenoBeueckue packl. OCHOBHBIE OOJIBLIME PaCHI:



€BpoIeon IHas (€Bpa3uiiCKasi), HErpO-aBCTPAIOU IHAs (SKBATOpUAIbHAsA), MOHTOJIOU IHAs (a3UaTCKO-
amepukaHckas). YepTbl NPUCIIOCOOJICHHOCTH MpPEICTaBUTENEH 4YEIOBEUECKUX pac K YCIOBHIM
cymectBoBanus. EquHcTBO yenoBeueckux pac. Kpuruka pacuszma. Jlemoncrpanuu: Iloptpersr: .
Pemu, JI. Ilacrep, A.M. Omapun, C. Mwumep, I'. IOpu, Y. HapBun. TaOauiel U CXEMBI:
«Bo3uuknoBenue ConHeuHOM cucTteMbl», «Pa3BuTHe opranuueckoro wmupay, «Pacrturenphas
Kietkay, <«OKuBotHas kiuetka», «llpokapumornueckas kierka», «CoBpeMEHHass CUCTEMa
OpraHMuYecKoro Mupa», «CpaBHEHHE  aHAaTOMMUYECKHX 4YEepT CTPOEHMsS  4YeJIOBeKa U
YeJI0BEKOOOpa3HbIX 00e3bsiH», «(OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HAaXOJOK IPEIKOB
COBPEMEHHOI'0 4eJIoBeKa», «JlpeBHeumme moan», «/peBHue monm», «llepBble COBpeMEHHBIE
moany, «Yemnoseueckue pacwl». O6opynoBanue: mMyinsiku «lIpoucxoxkaenue yernoBeka» (OHOCTHI
aBCTPAJIONNTEKA, NUTEKAHTPOINA, HEaHJepTajblia, KPOMaHbOHIA), CIENKU WU H300paKeHUS
KaMEHHBIX  OpPyIUMH  TNEpBOOBITHOTO  4YelloBeka  (KaMHH-YONIEephl, pyoOmia,  ckpebia),
reoXpOHOJIOTHYECKass Tabnuma, KoyuieKuus «DOopMbl COXPAHHOCTH HMCKOIMAEMbBIX JXHUBOTHBIX W
pacteHuii». JlabopaTtopHple W mpakThyeckue pabotel: [Ipakrtmueckas padora Ne 1. «M3ydenme
HCKOIAeMbIX OCTAaTKOB pACTEHUW U IKUBOTHBIX B KOJUICKIUAX». OKCKypcuUs «IBOJIOLMS
OpPraHMYECKOro MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIN WM KpaeBeAUeCKUl My3eil).

Tema 3. Opranu3msl U OKpy:Kamas cpeaa DKOJIOTUs Kak HayKa. 3aJa4yd U pa3Jiesibl SIKOJIOTHH.
MeTo/1bI 5KOJOTUYECKUX MUCCIIEOBAHUN. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.
Cpenpl oOuTaHUSI OPraHU3MOB: BOJHAS, HA3EMHO-BO3IyIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.
Okonorudeckue  (akrtopel. Kiaccupukanus  3KOJOTHYECKUX  (AKTOPOB:  aOHOTHYECKHE,
OMOTHYECKUE M aHTpomoreHHble. JlelicTBHE JKONOTHYECKHMX (PAKTOPOB Ha OpPraHHU3MBIL
AOuotnueckue (GakTOphl: CBET, TEMIEparypa, BiIaHOCTh. dortomepuomusm. IlpucrmocobieHus
OpraHu3MOB K JeicTBuIO abuoTuueckux ¢akTopoB. buonornueckue putmbl. buotnueckue
¢dakropbl. Bunpl OMoTHYECKHX B3aUMOJICHCTBUI: KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO3 U €ro
dopmel.  Ilapasutuszm,  Koomepamusi,  MYTyaau3M,  KOMMEHCaiu3M  (KBapTHUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HaueHHE OHMOTHYECKUX B3aMMOJCUCTBHUM Jis
CYIIECTBOBaHMS OPraHU3MOB B MPHUPOJIHBIX COOOIIECTBAX. IKOJOTMYECKHE XapaKTEPUCTUKU
nonynsiud. OCHOBHBIE TOKAa3aTeNM MOMYJSLUN: YHUCICHHOCTh, IUIOTHOCTb, POKIAEMOCTb,
CMEPTHOCTb, TPUPOCT, MUTpalus. JIuHaAMHKa YHCIEHHOCTH TMOMYMSAIUU U €€ Pperyssaius.
Hemonctpamuu: [loptpers: A. T'ymbonsar, K.®. Pynse, O. 'ekkenb. Tabnuisl U cxembl: KapTa
«[Ipupoansie 30HbI 3eMun», «Cpenbl oouTaHus opranu3smMoBy, «Dotonepuonuzmy», «llomymnsmumy,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH MONYISUUU HHPY30pHUH-Ty(henbKny», «llumesbie memnm».
JlaGopaTtopHble W mpakTHyeckue pabotel: JlaGoparopHass pabGora Ne 3. «Mopdonornueckue
0COOEHHOCTH PacTeHU M3 pa3HbIX MecT oouTaHus». JlaboparopHas padora Ne 4. «BnusiHue cBera
Ha pOCT U pa3BUTHE 4epeHKOB Koieycay. IIpakruueckas pabora Ne 2. «lloacuér miuoTHOCTH
HOMYJISIIMKA Pa3HbIX BUIOB PACTEHUI».

Tema 4. CoobmecTtBa U 3KoJ0orudeckue cucremMbl CoOOIIECTBO OPraHU3MOB — OHOIEHO3.
CtpykTypsl OHOLIEHO3a: BHIOBasi, NPOCTPAHCTBEHHas, Tpoduueckas (muieBas). Buabli-
noMuHaHThl. CBs3M B OWOIEHO3€. JKOJOTUYECKHE CHUCTEeMBbI (dKocucTtembl). [loHsTtre 00
sKocucTeMe U OumoreoreHoze. DyHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHCTEMBI: IMPOJYLEHTHI,
KOHCYMEHTHI, pelyleHThl. KpyroBopoT BelecTB M MOTOK DHEPTUU B JKOCHCTeMe. Tpoduueckue
(numieBble) ypoBHH 3KocucTeMbl. ITumeBbie nenu u cetd. OCHOBHBIE MOKa3aTEIH 3KOCHUCTEMBI:
Omomacca, TPOAYKIHUSA. OKOJOTHYECKHE TMUPAMUABL: MPOAYKIIUH, YUCICHHOCTH, OHMOMACCHI.
CBoiicTBa 3KOCHUCTEM: YCTOWYMBOCTb, camoperymsauus, pasButhe. Cykueccus. Ilpupogbie
HKOCHUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOWHOI'O WJIM HIMPOKOJMCTBEHHOIO JIECA.
AHTpPONOTeHHBIE  DKOCHUCTEMBI.  ArposkocucTeMbl.  YpOoskocucrembl. buomormueckoe u
XO3MCTBEHHOE 3HAYEHUE arpodKocucTeM M ypbOoskocucteM. buopasHooOpasume kak ¢akTop
ycroifunBocTH sKocucTteM. CoxpaHeHne OMOJOrMYecKoro pazHooOpasus Ha 3emuie. Yuenue B.U.
Bepnanckoro o 6mocdepe. I'panuriel, cocraB u cTpykrypa 6uochepnl. JKuBoe BemecTBo u €ro
¢ynkuuu. OcobenHoctu Ouochepsl Kak rmo0albHOW 3KOCHCTEMBL. /IMHaAMUYecKoe paBHOBECHE M
obpatHas cBsi3b B Omocdepe. KpyroBopoTsl BemecTB U OMOTCOXMMHUYECKHE ITUKIIBI DJIEMEHTOB
(yrmepona, a3ora). 30HaNBEHOCTh Ouocdepbl. OcHOBHBIE OMOMEBI cymi. UenoBeduecTBo B Onochepe
3emuii. AHTpOTIOTEHHBIE H3MEHEHUsT B Ouocdepe. [100anbHBIE HKOJIOTHYECKHUE MPOOITIEMBI.
CocymecTBoBaHue npupoabl Hu yenoBeuecTBa. CoxpaHeHune OuoOpazHOOOpa3usi Kak OCHOBA



ycroiftunBoctd O6mocdepbl. OCHOBa PAlMOHAIBHOTO YIPABICHUS MPUPOAHBIMH PECypcaMHd M HX
ucrnonb3oBanue. Jloctmxkenus Owonornu U oxpaHa npuponbl. Jlemoncrpamuu: Iloprpets: A.Jlx.
Tencnu, B.H. Cykaués, B.M. Bepnanckuii. Tabmuupsl u cxemsl: «llumessie nenun», «buoreHos:
COCTaB U CTPYKTYypa», «IIpupoansie coobmecTtay, «Llenu nuranus», « IKoJoruyeckas nupamMmuaay,
«buocdepa u genoBeky», «IKocucTEMA IMUPOKOIUCTBEHHOTO JIECa», « IKOCHCTEMA XBOMHOTO Jiecay,
«buonenos Bonoémayn, «ArpoueHos», «lIpumepHble aHTPOIIOTE€HHbIE BO3JEHCTBUA Ha MPUPOLY»,
«BaxHelmme HMCTOYHUKM 3arpsi3HEHMS BO3JyXa U TPYHTOBBIX BOI», «llouBa — BakHeuas
cocraBisAomas ouoceps», «DakTopsl nerpajauuu 1mous», «llapHukoBbiil 3¢ dexT», «PakTopsl
pPaIMOaKTUBHOTO 3arpsi3HeHHs Ouocheps», «O0mas cTpykrypa Omocheps», «PacmpocTpanenue
KU3HU B Omocdepe», «O30HOBBIM dKpaH Ouocheps», «KpyroBopor yriepoma B Omochepey,
«KpyroBopot azora B npupone». Ob6opynoBaHue: MoAEIb-aUIMKanus « TunudHble OMOLIEHO3ED,
repbapuii «PacturtenbHble cooluiecTBa», Kosulekuuu «buoneHos», «Bpeaurenn BakHEHIINX
CENIbCKOXO3SMCTBEHHBIX  KYJAbTYp», TepOapuu U  KOJJIEKIUH pPAaCTeHWH U  >KUBOTHBIX,
INPUHAAJISKAIIME K Pa3HbIM HKOJOTMYECKUM IpynnaM oAHoro Buia, Kpacnas xuura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
obOpazoBarenbHOU nporpammsl (10 kimacc)

Kon [TpoBepsiemble IpeIMETHBIE PE3YIbTAaThl OCBOEHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOBEPSEMOTO MIPOrpaMMBbI CPEHETO 00111ero 00pa3oBaHus
pe3ysbTara
1 ChopmupoBaHHOCTH 3HAHUN O MECTE U POJM OMOJOTUU B CHCTEME HAyYHOTO

BHAHHMS ECTECTBEHHBIX HAyK, B ()OPMHPOBAHHU COBPEMEHHOH €CTECTBEHHO-
Hay4IHOU KapTHHBI MUpPa M HAyYHOTO MHPOBO33PEHUS; O BKIIA/IE POCCHICKUX U
3apyOekKHBIX YYCHBIX-OMOJIIOTOB B pa3BUTHE OHUONOTHH; (PYHKIIMOHAIBHOM
'paMOTHOCTH YeJIOBEKa JUIs pelleHHs] )KU3HEHHBIX 337134

2 YMeHHne pacKpblBaTh COJEpKAaHWE OMOJIOTMYECKMX TEPMHHOB U TOHSATHIA:
PKU3Hb, KJIETKA, OpraHu3M; MeTaboiu3M (0OMEH BEIIeCTB U IpeBpalleHHe
PHEpIruu), roMeocTa3 (caMOperyislus), ypOBHEBas OpraHU3alMs JKUBBIX

CHUCTCM, CaMOBOCITPONU3BCACHUC (perOI[yKI_[I/IH), HaCJICACTBCHHOCTD,
M3MCHYUBOCTL, POCT U pa3BUTHUC
3 YMeHue wu3maratb OHOJIOTHYCCKHE TCOpHUU (KJICTO‘-IHBJI, XpOMOCOMHas,

MyTanroHHast ), 3akonsl (I'. Mengens, T. Moprana, H.IA. BaBusnosa) u yuenus (o
[[EHTPaX MHOT0O0pa3usi M MPOUCXOXKACHUS KyIbTYpHBIX pactenuit H.M.
BapuiioBa), onpeensTh TpaHuIbl UX IPUMEHUMOCTH K KHBBIM CUCTEMaM

4 YMeHue BrnajeTb METOJlaMU HAYYHOTO MO3HAaHWUS B Ouonoruu (HaOmoJeHHe U
OIHMCAaHNE KUBBIX CHUCTEM, MPOIECCOB U SBJICHUIN; OpraHU3alvs U MPOBEICHUE
OMOJOTUYECKOTO  JKCIIEPUMEHTA,  BBIABM)KCHHE  THUIOTE3bl;,  BBIIBICHUE
3aBUCHMOCTH MEXIy HCCIENYeMBbIMU BEIUYMHAMH, OOBSICHEHHE MOTYYCHHBIX
[PE3YNIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX TOHATUHN, TEOPUl U 3aKOHOB; YMEHUE
lenaTh BHIBOJIBI HA OCHOBAHUU MOJTYYCHHBIX PE3YJIHTATOR)

5 'YMeHHE BBIIEIATh CYHIECTBEHHBIE NPHU3HAKH BUPYCOB, KJIETOK MPOKAPUOT H
DYKApUOT, OJHOKJICTOYHBIX KW MHOI'OKJICTOYHBIX OPraHu3MOB, 0COOEHHOCTH
MPOIIECCOB OOMEHA BEIECTB M MPEBpAIEHUs] SHEPTHH B KIIETKe, (poTOCHHTE3a,
[TACTUYECKOTO M JHEPreTHYecKOro oOMeHa, XEMOCHHTe3a, MHTO03a, Meho3a,
OIIJIOAOTBOPCHUSA, PASMHOXKCHHUA, HWHIAWBUAYAJIBHOI'O pPa3sBUTHUA OpPraHuU3Ma
(oHTOTCHE3)

6 YMeHue npuMeHsATh TNOJy4YeHHbIe 3HaHUSA IS OOBSCHEHUS OMOJIOTHYECKHUX
[MPOIECCOB U ABJICHUMN, IJI1 TPUHATHS MPAKTUYECKUX PEIICHUN B MTOBCEIHEBHOM
PKU3HU B IeNsAX oOecrieyeHus 0e30MacHOCTU CBOETO 3/I0POBbS U 3I0POBbS
OKpY)XaIOIIKUX JIIOAeH, COoOMIo/IeHusT HOpPM TIpPaMOTHOTO TIOBEJEHUS B
OKpYy>Karolleld MPUpOIHON cpesie; MOHUMaHue HeOOXOIMMOCTH HCIIOIb30BaHMUSL
ITOCTIDKEHHI COBPEMEHHOM OHMOJIOTMM M OMOTEXHOJIOTHH ISl PallMOHAIBHOTO




[TPUPOIONOIB30BAHUS

7 YMeHue penath dIeMeHTapHbIC TeHETHYECKHE 3a/1a9M Ha MOHO- U IUTHOPUIHOE
CKpEILLIMBaHHUE, CIICTIJICHHOS HacJICJIOBaHNUE; COCTaBIISITh CXEMBI
MOHOTHOPUIHOTO CKPEIIMBAHUS JJIs PEACKa3aHusl HACICIOBAaHUS TPU3HAKOB Y
OpraH1u3MOB

8 YMeHue BBINONHATH J1IA0OpPAaTOpHBIE W TPAKTUYECKHE pPAOOTHL, COONIONATH
paBuia mpu padoTe ¢ y4eOHBIM U J1a00pPaTOpHBIM 000PYJOBAHUEM

9 YMeHne KpPUTHYECKH OIEHMBATh W HHTEPIPETHPOBATH  MHPOPMALHUIO
OMOJIOTUYECKOTO CO/ICPIKAaHUs, BKIIOYAIOIIYIO IICEBIAOHAYYHbIE 3HAHUS U3
paznuuHbX UcTOYHUKOB (CMU, HaydHO-IONyJsipHBbIE MaTe€pHallbl); ITUUECKUE
ACTIEKTHI COBPEMEHHBIX UCCIICIOBaHH B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOT U

10 VYMenue co3aaBath cOOCTBEHHBIE TMCHBMEHHBIC U YCTHBIE COOOIIEHUS, 00001ast
OHOJIOTHYECKYI0 HWHGPOPMAIMI0O M3 HECKOJbKUX HCTOYHUKOB, TIPAMOTHO
1ICII0JIb30BaTh NOHATUHHBIN anmnapar 0MoJoruu

[TpoBepsiembie aneMeHThI coaepxkanust (10 kiacc)

Ko

[TpoBepsieMblii AIEMEHT COJIep>KaHus

buosiorus kak Hayka

11

buonorus - Hayka O >XuBOW mpupone. Ponp Ouonoruu B (HOPMUPOBAHHH COBPEMEHHOM
Hay4YHOU KapTUHBI Mupa. CucrteMa OMOJIOTMUYECKUX HAYK

1.2

MeTopl TO3HAHUS KMBOM IpUpOAbI (Ha6J’II-OI[eHI/IC, OKCIICPUMCHT, OIIMCAHHC, NU3MCPCHUC,
KJ'IaCCI/I(bI/IKaI_[I/IH, MOJCIINPOBAHUC, CTATUCTUYCCKAs 06pa60TKa ,Z[aHHBIX)

PKnBBIE cCTEMBI U HX OpraHu3anust

2.1

DKuBble cuctembl (OMOCHCTEMBI) Kak MpenMer u3ydeHus: Ouonorun. CBoicTBa OMOCUCTEM U
X pasHooOpasue

2.2

'YpoBHU OpraHM3alyu ouocucrem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpraHu3MEHHbIH, MOMYJIIIMOHHO-BUI0BOM, SKOCUCTEMHBIH, 6MoChepHbIH

X MMUYECKUI COCTAB U CTPOEHUE KIIETKH

3.1

XMMHUYECKUH COCTaB KJIETKU. XHWMUYECKHUE 3JIEMEHTHI: MaKpO3JEMEHTbI, MUKPOAJIEMEHTHI.
Bona m muHepanbHble BemlecTBa. @OYHKIMM BOABI MU MUHEPAJIbHBIX BELIECTB B KIIETKE.
[TonnepxaHue 0CMOTHYECKOro OaaHca

3.2

benku. CoctaB U cTpoeHHe 0enKoB. AMMHOKHCIIOTHI - MOHOMEpHI OenkoB. Hesamenumble u
BaMEHUMBbIE aMUHOKHUCIOTBI. AMHMHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpPHI OEIKOBOI
MoJieKynbl (TepBUYHAsl, BTOPUYHAS, TPETUYHAs U YETBEPTHUHAs CTPYKTypa). XUMHYECKHE
cBoOMCTBa OenKoB. bruonornyeckue GyHKIIM OEITKOB.

DepMeHTHl - Ouojoruueckue KaranuzaTopbl. CTpoeHue ¢GepMeHTa: AaKTUBHBIM IEHTD,
cyOctpatHas crneuupuyHocts. Kodepmentsl. Butamuubl. Otinuus (epMeHTOB  OT
HEOPraHMYECKUX KaTaJlu3aToOpoB

3.3

'YrieBompl: MOHOcaxapuabl (TJIFOKO3a, prb03a W JIe30KCHpHrO03a), aucaxapuabl (caxaposa,
MTaKTO3a) W MoJucaxapuasl (Kpaxman, TJIHWKOTEH, IeJlTioo3a). buomornueckue (QyHKIUHN
YTJIEBOJIOB.

Ulunuapl:  TpUravuepuabl, crepouabl, Gochonunuasl. ['uapodunbHO-TUAPOPOOHBIE
cBoiicTBa. bruonornyeckne ¢yHkumuu unmuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB W JIUIUIOB
KaK HCTOYHHKOB DHEPTUU

3.4

Hyxnennosbie kucnotsl: JJHK u PHK. Hykneotunbl - MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Ctpoenne u pynknun JIHK. Ctpoenue u ¢pynkuuu PHK. AT®: crpoenne u gyHkimm

3.5

[{nTosiorus - Hayka o kietke. Kierounas teopusi. MeTobl H3ydeHus KIETOK

3.6

KneTka xak nenocTHas kuBas cucrema. OOIue MpU3HAKH KJIETOK: 3aMKHYTash Hapy)KHas
MemOpana, mosiekynbl JIHK kak reHeTHuecKuil anmapar, CucTeMa CHHTe3a OeJka

3.7

Tumbl  KJIETOK: dJyKapuoTWdeckas W npokapuoruyeckas. (OCOOCHHOCTH  CTPOCHUs




npokapuoThyeckoi kieTku. Kiletounas creHka Oakrepuil. CTpoeHHE 3yKapuOTHYECKOH
K1eTKH. OCHOBHBIC OTIMYHSI PACTUTENILHOM, )KUBOTHOM U TPUOHOM KIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK - KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX (DYHKIUH.
[Mnazmatudeckass mMemOpaHa, ee cBoiicTBa W (yHKIUH. lluTormasma u ee OpraHOWJIBI
OnHOMEMOpaHHBIC OpPraHoOWABl KJIETKH: J3Hjomiasmarndeckas ceth (DOIIC), ammapar
["onbxu, nu3ocomsl. [10ayaBTOHOMHBIE OpPraHOMABI KJIETKH: MHUTOXOHJPUH, IUIACTUBL
[TpoucxoxxaeHne MHUTOXOHApPUM W Iutactul. Buasl mmactun. HememOpaHHbIE OpraHouibl
KJICTKH: pHOOCOMBI, KJICTOYHBIN LEHTP, PECHUYKH, )KTyTUKUA. DYHKIIMH OPTaHOUIOB KIIETKH.
Briirouenus

3.9

SAnpo - perynsatopHblii LeHTp kieTku. CTpoeHue sjpa: siiaepHas 000J04Ka, KapHoIljaa3Ma,
XpPOMATHH, SIPHIIIKO. XPOMOCOMBI

3.1

o

TpaHCIIOPT BELIECTB B KIIETKE

)KI/I3HCZ[€5'IT€JILHOCTB KIJICTKHU

4.1

OOMeH BeIIeCTB, WM METab0IU3M. ACCUMIUIALMS (TTACTUYSCKUA OOMEH) M JIUCCUMMIISIIAS
(3HEepreTUYecKuii 0OMEH) - JIBE€ CTOPOHBI €IUHOTO Iporecca MeTaboiau3ma. Turbl oOMeHa
BCIICCTB: aBTOTPO(GHBIA W TeTepoTpodHbIA. Ponb ¢GepMeHTOB B OOMEHEe BEIIECTB U
[peBpaIlCHUH YHEPTUU B KJICTKE

4.2

@Dotocunte3. CperoBas u TeMHoOBass (a3el ¢dotocuHTe3a. Peakmuu (doTocuHTE3A.
DddextuBHOCTh oTOCUHTE3a. 3HaueHUEe (OTOCHHTE3a s KU3HM Ha 3emie. BrusHue
yCIIOBUH cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
[pacTEeHMIA.

XeMocuHTe3. XeMOCHHTE3UpYIONIHe OakTeprn. 3HaUeHUE XEeMOCHHTE3a JUIsl )KU3HU Ha 3eMIie

4.3

OHepreTUyeckuii OOMEH B KJIETKe. PaciierieHue BEIecTB, BbIICICHUE U aKKYMYJIHPOBAaHUE
DHEPruu B KJICTKE. DTallbl YHEPreTHYEeCKOro oomeHa. Imkoyn3. BpokeHHE W €ro BHIBL
KucinopoHOe OKHCIICHWE, WM KJIETOYHOE JbIXxaHue. D(PQPEKTHBHOCTh IHEPrEeTHUECKOTO
oOMeHa

4.4

Peaknmu marpuuyHoro cuHre3a. [eHermueckas wuHpopmauus u JHK. Peanuszanus
reHeTH4ecKoi nHpopmanuu B kieTke. ['eHeTHnueckuil Kog u ero cBoicTBa. TpaHCKpUIIIUS -
Matpuunblii cuHTe3 PHK. Tpancmsauus - Ouocunte3 Oenka. KommpoBaHue aMHHOKHUCIOT.
PoJib pubocom B 6GrocuHTE3€ Oenka

4.5

Hexknerounsle ¢popMbl xu3HU - Bupycel. Mcropus otkpeitus Bupycos (.M. MBanoBckwuii).
(OcoOEHHOCTH CTPOEHUS U KU3HEIEATENbHOCTH BUpPYcOB. bakTepuodaru. bonesnu pacrenui,
PKUBOTHBIX U YeJIOBEKa, BhI3bIBa€MbIe BUpycamu. Bupyc nMmmyHoaedunura yenoseka (BUY) -
B0o30yuTens CIIN/la. IlpodunakTrika pacnpocTpaHeHHs BUPYCHBIX 3a00J1€BaHUMN

IPa3sMHOKEHHE U HHIWBHUAYAJIbHOC PA3BUTHUC OPTaHU3MOB

5.1

KneTouHslid LMKI, WIM SKU3HEHHBbIM LUK KieTku. Hutepdasa m muto3. Ilpoueccsl,
npoTtekaronue B uHTepdase. Permmukanus - peakuus marpuunoro cuntesa JIHK. Crpoenue
XPOMOCOM. XPOMOCOMHBIN HA0Op - KapuOTHUTI. JIUTUIOWIHBIN ¥ TarIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatunbl. LluTonornyeckue OCHOBBI Pa3MHOKEHUS U HMHJWBUIYaJbHOTO
[Pa3BUTHUS OPTaHU3MOB.

/lenenune xietku - Muto3. Ctaauu muto3a. [Iporeccsl, Mpoucxoadnme Ha pa3HbIX CTAIUsAX
MHTO3a. broIOrnyeckuii cMbICI MUTO3a

5.2

DopMBI pa3MHOKEHHSI OPraHU3MOB: Oecronoe U 1mosoBoe. Buabl 6ecrosoro pasMHOKEHUS:
nesieHre Ha/lBOe, IOYKOBAHNE OJHO- U MHOTOKJIETOUYHBIX, CIIOPOOOPa30BaHUE, BET€TaTUBHOE
pasMHOXkeHue. MICKyCCTBEHHOE KJIIOHUPOBAaHHE OPraHU3MOB, €r0 3HAUEHHUE ISl CEJICKIIUU

5.3

[TooBOE pa3MHOKEHUE, €T0 OTJIMYHUS OT OECIIONOTO.
Meiio3. Craaun wmeito3za. [lpomeccel, mpoucxopsmue Ha cragusax wmeios3a. IloBeagenue
xpomocom B Mero3e. Kpoccunrosep. buonornueckuii cMbica ¥ 3HaueHUE MeHo3a

5.4

["ameTorenes - mporecc 00pa30BaHUs IMOJOBBIX KJIETOK Y XKMBOTHBIX. Il0JOBBIE Keme3bl:
CEMEHHUKHU M SU4YHUKUA. OOpazoBaHHe M Pa3BUTHE MOJOBBIX KJIETOK - TaMeT (CriepMaTo30u,
SHIIEKIeTKAa) - clepMaToreHe3 M ooreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKIETOK H

ciepmatosonioB. OmionorBopenue. [lapreHorenes




5.5

MuauBuyanbHOe pa3BUTHE (OHTOreHe3). OMOpHOHATIbHOE pa3BUTHE (AIMOpHOreHe3). DTarlbl
APMOPHOHAILHOTO PAa3BUTHUA y TMO3BOHOYHBIX JKMBOTHBIX: JpOOJE€HHE, TacTpyJIsIus,
opraoreHes. IlocTamOpuoHanIbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO Pa3BHUTHUS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BimsHue cpeapl Ha pa3sBUTHE OpPraHU3MOB; (AaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXK/ICHHBIE YPOICTBA.

Poct u pasButue pacteHnii. OHTOTEHE3 LIBETKOBOTO PACTCHUS: CTPOCHHUE CEMEHH, CTaHH
pa3BUTHUS

HaCJIGI[CTBeHHOCTb 1 USMCHYUBOCTb OPraHN3MOB

6.1

IIpenmer M 3agauu reHeTuku. lcropus pa3BUTHS TEHETHMKU. Bkiax poccHiCKUX U
BapyOe)KHBIX YUYEHBIX B pa3BUTHE TCHETUKU. MeToabl TeHETUKU (THOPHUI0JIOTHYECKU,
[IUTOTEHETUUECKUH, MOJIEKYJIApHO-TeHeTUYeCKui). OCHOBHbIE T'€HETHUYECKUE IOHATHUS.
['eHeTnyecKkas CHMBOJIMKA, HCIIOIb3yeMasl B CXEMaX CKPEIMBAHUM

6.2

3aKOHOMEPHOCTH  HACJIEOBaHWs ~ IPU3HAKOB,  ycTaHOBIeHHble .  Menaenem.
MoHornOpuaHOEe CKpelMBaHue. 3aKOH eAWHO0Opa3usi THOPHUIOB IEPBOIO IOKOJICHHS.
[IpaBuio AOMUHUpPOBAaHMA. 3aKOH pacIlEIUIEHHs] NPU3HAKOB. ['MIOTE3a 4MCTOTHI T'aMeT.
[TosHOE U HEMOJIHOE TOMUHUPOBAHHE.

JlurubpupHoe  cKpemuBaHWE. 3aKOH  HE3aBUCHMMOTO  HACIENOBAaHHS  MPU3HAKOB.
[{uTOreHeTn4ecKre OCHOBBI JUTMOPUIHOIO CKPELIUBAaHUSA. AHAIU3UPYIOLIEE CKPEIMBaHUE.
M cnonp30BaHrEe aHATM3UPYIOMIETO CKPEIIMBAHUS IJIsl ONPECIICHHS TeHOTHIIA 0CO0U

6.3

CuenieHHoe HaciefoBaHue npusHakoB. PaGora T. Moprana 1o cLEJIEHHOMY
HacJC0OBaHUIO TIeHOB. HapyllleHne cLeIuleHuss T'€HOB B pEe3yJbTaTe KpPOCCHHIOBEpA.
XpoMOCOMHasl TEOpUsl HACJIEICTBEHHOCTH. | eHeTHUecKue KapThl.

['eneTnka mona. XpoMOCOMHOE ONpeAETICHHE I0Ja. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
["oMoraMeTHEIC U TreTeporaMCeTHbIC OpPraHU3MBbI. HaCJIeI[OBaHI/Ie IMPU3HAKOB, CHCINVICHHBIX C
10JI0M

6.4

l13MeHuUnMBOCTb. BHUbl N3MEHUMBOCTH: HEHACIIEACTBEHHAs! U HacleACTBEHHas. Ponb cpenbl B
HEHACJIEICTBEHHOM H3MEHUMBOCTH. XapaKTEepUCTHKA MOIU(PHUKAIMOHHON H3MEHYHMBOCTH.
BapuannoHHbIi psi ¥ BapuanmonHas kpuas. Hopma peaxiuu npusHaka. KoanuecTBeHHbIe
1 KayecTBEHHbIE MpPHU3HAKM M MX HopMma peakuuu. CBoiicTBa MOAM(DUKALMOHHON
M3MEHUYNBOCTH

6.5

HacnencrBeHHas, WM T€HOTHIHYECKas, HW3MEHYHBOCThL. KOMOHMHATHBHAsT H3MEHYHBOCTD.
Meiio3 ¥ TMOJIOBOH TMpollecc - OCHOBA KOMOMHATHBHOW W3MEHYMBOCTU. MyTallMOHHas
M3MEHYMBOCTh. Krnaccudukaius MyTanuii: reHHble XPOMOCOMHBIE, TeHOMHBIE. YacToTa u
MpUUMHBL  MyTanuid. MyTtareHHble  (QakTopbl. 3aKOH TOMOJOTUYECKHUX PSIOB B
HacneacTBeHHo n3MenunBocty H.M. BaBunosa

6.6

['eHEeTHKA YeIOBEKA. KapI/IOTI/IH yenmoBeka. (OCHOBHBIC MCTOABI TCHCTHUKHU 4YCJIIOBCKA:
reHeanoquecm/Iﬁ, 6HH3HCL{0BLII>1, LII/ITOFCHGTI/I‘-IGCKI/Iﬁ, 6HOXHMHHCCKHﬁ, MOJICKYJIAPHO-
TeHETUYECKU. COBpCMeHHOC OIIPCACIICHNUEC TCHOTHUIIA: MOJHOICHOMHOC CCKBCHUPOBAHUC,
ICCHOTUIIMPOBAHUC, B TOM YHUCJIC C TOMOIIBIO HI_[P-aHaJmaa. HacneacrBeHHbIe 3a00JIeBaHUs]]
UCJIOBCKA: T'CHHBIC 60J163HI/I, 0oyie3Hn ¢ HacJIeICTBEHHOM npeaApacoJIOKCHHOCTLIO,
IXPOMOCOMHBIC oone3nu. ComaTU4YeCKUE U FCHCPATUBHBIC MYyTAllUH. HpI/IHI_II/IHBI 300POBOTO|
06pa3a XKHU3HHU, JTUarHOCTUKH, HpO(I)I/IHaKTI/IKI/I U JICUYCHUS T'€HETHYECKHX OOJIC3HEH. Meauko-
IFCHCTUYCCKOC KOHCYJIbTUPOBAHHC. 3HaueHUe MEIUIIMHCKON T'€HEeTUKHU B npeaAOTBpAIICHUU U
lTeYCHUH TeHETHYCCKHX 3a00JIEBaHUM YeIOBEKa

CCJ'ICKI_II/ISI OpPraHu3MOB. OCHOBBI OMOTEXHOJIOT U

7.1

CeneknMsi Kak HaykKa U IPOIECC. 3apOoXkKIACHUE CENeKIUU U JoMectukanus. Yuenne H.H.
BapuiioBa 0 IeHTpax MPOUCXOXKIEHUS U MHOrooOpasusi KyJbTypHBIX pacTeHHuil. LleHTpsl

IMPONCXOXKACHUA TOMAIIHUX XMBOTHBIX. COpT, nmopozaa, mraMm




7.2 CoBpeMEeHHBIE METO bl CEJICKITU. MacCOBBIN ¥ HHIUBUAYATBHBIN OTOOPHI B CEJICKITUN
pacTeHui 1 KUBOTHBIX. OTIeHKa SKCTepbepa. bIu3KOpOoACTBEHHOE CKPENIMBAHNE - MHOPH/IUHT.
Yucras nuaus. CKpelmnBaHue YUCTHIX JIMHUHA. ['eTepo3uc, wim rubpuanas cuna. HepoacteeHHoe
CKpelIuBaHue - ayropuauHr. OtnaaeHHas ruopuau3amnus u ee ycnexu. FMickyccTBeHHbIN
MyTareHe3 u MoJiyueHHe MOIUIUIONI0B. JlOCTHKEHUs CeNeKIIUU PACTEHUH, )KUBOTHBIX U
MHUKPOOPTaHU3MOB

7.3|bHOTEXHONOTHST KaK OTPaciib MPOW3BOACTBA. [ C€HHAs WHXCHEPHs. OTambl CO3IaHHS
pexomOuHanTHOM JIHK u Tpancrennbsix opranuzmoB. Kietounas unxenepus. Knetounsie
KYJIbTYpBI. MUKpPOKIIOHAIBHOE pa3MHOXKEHUE pacTeHui. Kionnposanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO35HCTBEHHBIX OPraHU3MOB. ODKOJOTMYECKHE M ATHUECKUE
npo6aembl. MO - reHeTHYECKH MOIU(PHUIMPOBAHHBIE OPTaHU3MBI

[TpoBepsieMbie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHOM Tporpammsl 11 kimacca

Kon [IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOBEPSIEMOTO IPOTPaMMBI CPEeTHETO 001IeT0 00pa3oBaHuUs
pe3ynbTara
1 CpopMUPOBAHHOCTh 3HAHUU O MECT€ W POJM OMOJOTMH B CHUCTEME HAYYHOTO

3HAHWUS ECTECTBEHHBIX HAyK, B ()OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MMpa U HAYYHOIO MHPOBO33PEHUS; O BKJIAJE POCCUMCKUX U
3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOrMM; (YHKIIMOHAIBHON
PaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHUs] )KU3HEHHBIX 3a]a4

2 YMeHue packpeiBaTh COAEpkKaHUE OMOJOTMYECKUX TEPMHHOB U MOHSTHUN: BH,
OMYJSILMSL, T€HO(POH[, 3BOJIOLHUSA, ABMXKYIIME CHUIIBI ((haKTOpbI) 3BOJIIOLIMUH,
[PUCIIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHME, SKOJOTHYECKHE (DAKTOPHI,
DKOCUCTEMa, MPOJYLEHTbl, KOHCYMEHTBI, pPEAYLEHTbl, ILeNu MHUTAHUS,
PKOJIOTHYECKAs MUpaMKia, OMoreoreHo3, ornocdepa

3 YMeHue uznaratb OHonoruueckue Teopuu (dBonronuonHas teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHUS IBOJIOLNH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apO/IBILIEBOTO
cxonctea K.M. bapa, uepenoBaHus I1aBHBIX HAIPaBICHUN M ITyTEH 3BOJIIOLUH
A.H. CeBeprioBa, yuenus o 6uocgepe B.1. Bepnaackoro), onpenensars rpaHUIlbl
X IPUMEHUMOCTH K KHBBIM CUCTEMaM

4 YMeHue BianeTh METOJaMU HAay4yHOTO IMO3HaHUS B Ouosiornu (HaOnoleHue u
OTIMCaHME YKUBBIX CHCTEM, MPOIECCOB M SIBJICHWN; OpPTaHU3aIlUs U NPOBEICHHE
OMOJIOTHYECKOTO  DKCIEPHUMEHTA,  BBIABIDKEHHE  TUIOTE3bl,  BBIABIICHHE
3aBHCUMOCTH MEXIY HCCICIyeMBbIMH BEIHMYMHAMH, OOBSCHEHHE ITOyUYSeHHBIX
[pPe3yIbTATOB, MCIIOJIb30BAaHHBIX HAYYHBIX MMOHSITHHA, TEOPHH M 3aKOHOB, yMEHHE
lenaTh BEIBOJIBI HA OCHOBAHHH MTOJTYYEHHBIX PE3yJIbTAaTOB)

5 YMeHHMe BBIACTATH CYIICCTBEHHBIC MPH3HAKKH CTPOCHUS OWOJIOTHUECKUX
O0OBEKTOB: BHUJOB, TOMNYJISINANA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OUMOTEOIICHO30B M DKOCHCTEM; OCOOCHHOCTH TIPOLIECCOB HACIEICTBEHHOH
M3MEHYHUBOCTH, €CTECTBEHHOTO O0TOOPA, BUI000Pa30BaHUs, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, JIEHCTBHUS HSKOJIOTUYECKUX (AKTOPOB HA OPraHU3MBI, MEpEeHOCa
BEIICCTB M IMOTOKA SHEPrHM B DKOCHUCTEMAax, AHTPOIOTCHHBIX W3MEHEHHH B
PKOCHCTEMax CBOEH MECTHOCTH, KPYyroBOPOTa BEHICCTB U OHOT€OXHMHUCCKUX
[MKIIOB B Onocdepe

6 YMeHHe NpUMEHATH TMONyYeHHbIE 3HaHWUSA s OOBSCHEHHS OHOIOTHYECKUX
[IPOLICCCOB U SIBIICHUH, IS NIPUHATUSA NIPAKTUUECKUX PELICHUN B IIOBCEIHEBHOMN
PKH3HH B IEJIAX OOecredyeHus: O€30MacCHOCTH CBOETO 3/I0pOBbS U 3/I0POBbHA
OKpYXKAalOIIMX  JIIOJCH, COONIOJEHUsT HOPM TPaMOTHOTO TIOBEACHUS B
OKpY>Kalomiel MpUpPOTHON cpejlie; MOHMMaHHe HEOOXOIMMOCTH HCIOIb30BAHMUS
ITOCTIDKEHUH COBPEMEHHOM OMOJIOTHH ISl palliOHAIBHOTO TPUPOIONIOIB30BAHHUS




7 YMeHue pemarh 3JeMEHTapHbIE OWOJIOTMYECKUE 3aJadd, COCTaBISATH CXEMBbI
[lepeHoca BEIIECTB U SHEPTUU B HSKOCUCTEMaX (LI MUTAHMS)

8 YMeHue BBIMOMHATH JAa0OpaTOpHbIE W TPAKTUYECKHe paboThl, COOMIOIATh
paBuia mpu padoTe ¢ y4eOHBIM U J1a00paTOpHBIM 000PYJOBAHUEM

9 YMeHne  KpUTHYECKH OLEHMBATh W MHTEPIPETHPOBATH  MH(POPMALHUIO
OHMOJIOTMYECKOTO  COJEP)KaHMS, BKJIIOYAIOUIYIO IICEBJOHAYYHbIC 3HAHUSA U3
paznuuHbIX ~ ucToyHMKOB  (CMHM,  HayyHO-NOMYJSIpHBIE  MaTepHallbl);

[paccMaTpuBaTh TJIO0ANBHBIE JKOJOTHYECKHE MPOOJIEMbI  COBPEMEHHOCTH,
(hOpMUPOBATH MO OTHOMIECHUIO K HUM COOCTBEHHYIO MO3HUITUIO

10 YMeHue co3maBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIeHUs, 00001as
OMOJIOTUYECKYI0 MH(GOpPMAIMIO U3 HECKOJIBKHX HCTOYHHUKOB, TIPAMOTHO
MCTI0JIH30BATh MOHSATHIHBIN annapar OHOJI0THU

ITpoBepsiembie aneMeHThI coaepxkanust (11 kiacc)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

(DBOITIOLIMOHHASA OMOJIOTUSI

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CBuaerensCcTBa 3BoMoNny. [lareoHTOIOrNYECKHE: TOCIEI0BATEIBHOCTD TOSBICHUS BHIOB B
MAJICOHTOJIOTHYCCKON JIETOMHCH, TiepexonaHbie Gopmbl. buoreorpaduueckue: cXOACTBO H
pasnuune ¢ayH u GIop MaTEpPUKOB M OCTPOBOB. DMOPUOIOTHIECKHE: CXOJCTBA U Pa3IHUMUS
3M6pI/IOHOB Pa3HbIX BHUJOB IMO3BOHOYHBIX. CpaBHI/ITeJII)HO-aHaTOMI/I‘-IeCKI/IeZ T'OMOJIOTMYHBIC,
AHAJIOTUYHBIC, PYAUMCHTApPHBIC Oprashbl, aTaBU3MBI. MOJICKyJISIpHO-6I/IOXI/IMI/I‘~I€CKI/ICI
CXOACTBO MCXAHHU3MOB HACJICACTBEHHOCTHU U OCHOBHBIX MeTa6OJ'II/ILI€CKI/IX HYTeﬁ Y BCEX
OpraHu3MoOB

1.2

OpontormonHas Teopust Y. Jlapuna. Ilpeanoceliku BO3HUKHOBEHHS JapBHHU3MA.
JIBroKyIIMEe CWJIbl SBOJIONMU BHIOB 1O JlapBuUHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHMUYEHHOCTH PECypCOB, HEONpEIENIeHHas HM3MEHYMBOCTh, OOpHOa 3a CyIIECTBOBAHME,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrerndeckas Teopus sBomonnu (CTD) m ocHOBHBIE ee MOJOKeHUs. MUKPOIBOIIOIUS.
[Tomymsiyst Kak eAMHMIIA BUA U SBOJIOIHIH

14

JIBrokyne cuibl ((akTopbl) SBOJIIOLMK BUIOB B Ipupoje. MyTalMOHHBIN Iporecc U
KOMOWHATUBHAs W3MEHUYMBOCTb. llomyisiiMOHHBIE BOJNHBI U Apeild reHoB. M3omsuus u
Murpauus. EctecTBeHHBI 0TOOp - HampaBistomMid  ¢aktop sBomouud.  DPopmbl
€CTECTBEHHOI'0 0TOOpA.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yabTaT 3BOMOLUH. [IpuMepsl mpucrnocobaeHui Y|
OpraHu3MoB. ApoMopd0o3bl U UIH0AAATITAIIUH.

Bun wu BunooOpasoBanue. Kpurepum Buma. OcHOBHBIE (QOpPMBI  BHI000pa30BaHUS:
reorpauueckoe, 3K0JIOrHUECKoe

1.5

MaKp03BOHIOL[I/I$I. (I)OpMBI OBOJOIMHA: (I)I/IJ'ICTI/I‘-ICCKHJI, JAUBCPICHTHAA, KOHBCPICHTHAA,
[apaJijiCJIbHasd. HCO6paTI/IMOCTL OBOJIOIHNH

IBo3HUKHOBEHHE U Pa3BUTHUC )XU3HU HA 3emite

2.1

/loHayuHbIe TIPEACTABICHUS O 3apOXACHUM XW3HHW. HaydHble IMnoTre3bl BO3ZHMKHOBEHUS
PKU3HU Ha 3emuie: abuoreHe3 U MaHcrepMus. XUMHUYECKas SBOMIONUS. DKCIIEPUMEHTAIBHOE
MOITBEPXKJIEHUE XHUMHUYECKOH sBoonnu. HaganbHble 3Tanbl OMOJOTMYECKON HSBOJIIOLMH.
['mnore3a PHK-mupa. IlepBble KiieTku u ux sBosronuss. GOpMHUpPOBAHHE OCHOBHBIX T'PYIII
PKMBBIX OPTaHU3MOB

2.2

PazBuTue xu3HU Ha 3emyie 1o spaM u nepuojamMm. Karapxei. Apxelckas U MpoTepo30McKas
bpel.  [lameo3olickas 3pa W ee NEepHOIbl: KeMOPUHCKHM, OpPIOBUKCKHH, CHUITYPUHCKHM,
ITEBOHCKHI, KAMEHHOYTOJIbHBIA, MEPMCKUIl. Me3030lcKast 3pa U €€ MEePUOJIbl: TPHUACOBBIH,
FOPCKHIA, MEJIOBOM.

KaiiHo30licKkasi 3pa W €€ TMEepHOJbl: MaJCOTrCHOBbI, HEOTCHOBBIM, AHTPONOTCHOBBII.




XapakTepUCTUKAa KJIMMaTa M TE€0JOrMYeCcKMX ImporeccoB. OCHOBHBIE 3Tallbl 3BOJIOLHUU
[PACTUTENBFHOTO U KMBOTHOTO MHUpa. Apomopdo3sl y pacTeHHi W XUBOTHBIX. [losiBneHwue,
[paclBET ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

2.3

CucremMa OpraHMYECKOro MHUpa KakK OTpa)keHHE SBONIIOLMHM. OCHOBHBIE CHUCTEMAaTHUYECKHE
CPYIIIBI OPTaHU3MOB
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OBOJIIOIIMSL  4YeJOBEKa. AHTPOIOJOrUsl Kak Hayka. Pa3BuTue mpeicTaBiIeHUN O
[POUCXOKICHUHM 4YeloBeKa. MeTojbl u3yueHusi aHtpornoreHe3a. CXOACTBA M pasiidyuusy
YeJIOBEeKa U JKMBOTHBIX. CHCTEMATHUYECKOE TTOJIOKEHUE YETTOBEKA.

JIBrokyme  cunbl  (akTopbl)  aHTpororeHeza. HacnmeAacTBeHHAass HM3MEHYMBOCTH |
ecTecTBeHHBIH 0TOOp. OOmmIEeCTBeHHBIH 00pa3 >KU3HU, W3TOTOBJICHHE OPYIUH Tpyaa,
MBIIILJICHUE, PeUb

2.5

OCHOBHBIE CTaAMM M BETBU 3BOJIOLUHU YEJIOBEKA: aBCTPAIONUTEKH, UEIoBEK yMEIbIil,
Uenosek npsamoxomsamui, YenoBek Heanaepranbckuii, YenoBek pazyMmubii. Haxonky
MCKOTIAEMBIX OCTAaHKOB, BpeMs CYLIECTBOBaHMS, OOJIACTh pPACIPOCTPAHEHUS, OO0BbEM
FOJIOBHOI'O MO3ra, 00pa3 )KU3HU, OPYAUSI

2.6

UenoBeueckue packl. OCHOBHBIC OOJIBIIME pachl: eBporcouHas (eBpa3uiickas), HErpo-
aBCTpajiouJiHasl (dKBaTopuaibHasl), MOHTOJIOMAHAs (a3MaTcKo-aMepukaHckas). YepTsl
[IPUCTIOCOOJIEHHOCTH TPEACTABUTENIEH YEJIOBEYECKHMX pPAC K YCIOBUSM CYLIECTBOBAHMUS.
EnnHcTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpYy>Karolas cpea

3.1

(DKOIOTUs KaK HayKa. 38.,[[3‘11/1 " pa3aciibl 9KOJIOTUH. MeTo bl PKOJIOTHUYECKUX MCCIEIOBAHUH.
(DKOJIOTUIECKOE MHPOBO33PCHHC. Cpe,HLI o0UTaHUA OpraHu3mMoB: BOJHAasA, HA3CMHO-
BO3YyIIHAsA, TIOUYBCHHAA, BHYTPHOPIraHU3MCHHAA

3.2

Oxonorudeckue Qaxtopel. Kraccubukanus skonoruueckux (HakTopoB: aOMOTHYECKHE,
OroTHYecKue U aHTpororeHHbie. JlelicTBre HKOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI

3.3

AOnoTnueckue  (QaxkTopbl:  CBET,  TeMIeparypa,  BI@KHOCTb.  DOTONEPHOAU3M.
[TprucnocoOneHnss OpraHM3MoB K JeHcTBHIO abuoTHUecKuX (akTopoB. buonormueckue
UTMBbI

3.4

broTtnueckue gaxTopsl. Busibl OMOTHUECKUX B3aMMOACHCTBUN: KOHKYPEHIIHS, XUIITHUYECTBO,
apasuTH3M, MyTyaau3M, KOMMEHCATU3M (HaXJeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIIU3M,
HelTpaau3M. 3HaueHHe OMOTHMYECKHX B3aWMOJAEWCTBUN /JIsl CYIIECTBOBAHMS OpPraHU3MOB B
IPUPOJIHBIX COOOIECTBAX

3.5

(OKOJIOTUYECKHE  XapaKTePUCTHKU mnonyiasuuu. OCHOBHBIE TIOKa3aTeNld  MOMYJIALHHU:
YUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEpPTHOCTh, IPHUPOCT, Murpanus. JIuHamuka
YUCIIEHHOCTH IONYJIAIMU U €€ PeryJssiius

Coo01recTBa 1 DKOJIOTHYECKUE CUCTEMBI

CooO11ecTBO opraHu3MoB - OuoreHo3. CTpyKTypsl OHOIIEHO3a: BUOBasl, MPOCTPAHCTBEHHAs,
rpouueckas (numesas). Buasl-nomuHanTel. CBsi3u B OUOIIEHO3€

4.2

DKOJIOTUYECKHEe CHCTeMBbI (9KocucTembl). [loHaTtne 00 dKocucTemMe UM OHOTEOIEHO3E.
DYHKIUOHATIBHBIE KOMIIOHEHTBl SKOCHCTEMBI: MPOJIYLEHThl, KOHCYMEHTBI, PEIYIECHTHI.
KpyroBopoT BemIeCTB W MOTOK SHEPTUU B dKocucTeme. Tpoduueckue (MUIIEBBIE) YPOBHU
brocucTeMbl. [lumeBbie 1enu u cetu. OCHOBHBIE MOKa3aTeIN JKOCHUCTEMBI: Ouomacca,
MPOAYKIMSI. DKOJIOTHUECKUE MUPAMUABL: MPOIYKIIMH, YHCIEHHOCTH, OnMoMacchl. CBOWMCTBY
PKOCHUCTEM: YCTOMUMBOCTD, CAaMOpErysiius, pazsurue. Cykueccus

4.3

[TpupoaHbIE DKOCHCTEMBI. JKOCHCTEMBI 03€p W pPEK. OJKOCHCTeMa XBOWHOTO WU
[IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIC JKOCHCTEMBI. ATPOIKOCHCTEMBL. Y POOIKOCHCTEMBI. bHonoruueckoe u
XO3HCTBEHHOE 3HAYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

bropasHooOpa3zue kak (BakTop yCTOWYMBOCTH dKocucTeM. CoXpaHEHHE OHMOJIOTHYECKOTrO
a3HooOpa3us Ha 3emiie

4.4

Yuenue B.M. Bepnazackoro o 6uocdepe. I'panutisl, coctaB u crpykrypa 6uocdepsl. XKupoe
BemecTBO U ero ¢yHkuuu. OcoOeHHOCTH OHOcdepbl Kak TIJI00ANbHOM HKOCHCTEMBI.

JlnuHaMuyeckoe paBHOBecMe M oOpaTHas cBsizb B Ouocdepe. KpyroBoporsl Bemiects u




OMOreOXMMHUYECKHE IMKJIBl DSJIEMEHTOB (yriaepoaa, as3ora). 30HAJIbHOCTH OuOChEpEHL.
(OCHOBHBIE OMOMBI CYIIN

4.5 HenoseuectBo B Ouochepe 3emin. AHTPOIOreHHbIE U3MEHEHUsI B Ouochepe. ['modanbHbie

PKOJIOTHUYECKUE TTPOOIIEMBI.
OcHOBa pAaLMOHAIBHOIO YIPABICHUS IPUPOAHBIMH pPECYpCaMHU M HUX MCIOJIb30BaHUE.
JlocTrokeHust OMOJIOTHH U OXpaHa MPHUPOIbI

[Iposepsiembie Ha EI'D 1o 6uonoruu TpedboBaHms
K pe3y/bTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbl
cpemHero odmiero oopa3oBaHus

Kon
IPOBEPSEMOTO
TpeOOBaHMS

[IpoBepsiemblie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTeNnbHOM MPOrpaMMbI CpeHEro 001Iero 00pazoBaHus

1

ChopMUpOBaHHOCTh 3HAHUH O MeCTe W PO OWOJIOTHH B CHCTEME
ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, B IO3HAHWU 3aKOHOB MPUPOJBI U PELIEHUH KU3HEHHO Ba)KHBIX
COLIMATILHO-3TUYECKUX, HKOHOMUYECKUX, 9KOJIOTMUYECKUX npobiieM
yeloBEeYeCTBa, a  TAKK€ B PEIIEHWHM  BOIPOCOB  PAIMOHAJIBHOTO
[IPUPOONOIB30BaHUSA, B (HOPMUPOBAHUH IIECHHOCTHOTO OTHOIICHHUS K MPHPO/IE,
0OLIECTBY, YEJIOBEKY; O BKJIAJI€ POCCUICKUX U 3apyOeKHBIX yUEHBIX - OMOJIOrOB
B pa3BUTHE OMOJIOTUHU

Brnagenne cucreMoil 3HaHUN 00 OCHOBHBIX METOAAX HAyYHOTO IO3HAHUS,
MCIIONIB3YEMBIX B OHOJIOTHYECKMX HCCIEAOBAHUAX JKUBBIX OOBEKTOB U
PKOCUCTEM (OmucaHHe, H3MEpEeHHe, MpOoBelIeHUEe HaOIoeHul); crocobamu
BBISIBJICHUS U OLIEHKH AaHTPOIIOT€HHBIX U3MEHEHUN B PUPO/IE.

'YMeHue BBIIBUTaTh THUIIOTE3bI, MPOBEPATh UX OIKCIEPUMEHTAIbHBIMU
cpencTBaMu, (GopMyIHpys LeTh HCCIENAOBaHUS, aHATU3UPOBATH MOTyYEHHBIC
PE3yNbTaThl U A€NaTh BBIBOBI.

BoisiBneHHEe 3aBUCHMOCTH MEXKIY HCCIEAYEMBIMH BEIMYUHAMH, OOBSICHEHHE
MOJyYEHHBIX PE3yJIbTaTOB U (HOPMYIHPOBAHHE BBIBOJAOB C HCIOJIb30BaHHUEM
HAYYHBIX TIOHATUHN, TEOPUIA U 3aKOHOB

YMeHue BnaseTh CHCTEMOW OHMOJOrMYeCKMX 3HaHUM, KOTopass BKJIIOYaeT:
OCHOBOIIOJIATAIOIIME OMOJIOTUYECKHE TEPMHMHBI W TOHATHA (PKU3HB, KIIETKa,
TKaHb, OPTaH, OPraHU3M, BHJI, NOMYJSAIMS, 3KOCUCTeMa, OnoleH03, buocdepa;
MeTaboaM3M, TOMEOCTa3, KIETOYHBI HMMMYyHHUTET, OuocuHTe3 Oelka,
OMONOIMMEpPBI,  JUCKPETHOCTb,  CaMOPETYJISLMsS, CaMOBOCIPOHU3BEICHUE,
HaCIIe/ICTBEHHOCTh, N3MEHUYHUBOCTb, JHEPT03aBUCUMOCTb, POCT U PAa3BUTHE);
Ouonornyeckue Teopuu: kierounas teopus T. IlIBanna, M. Ilneiinena, P.
BupxoBa; k10HaIbHO-ceneKTUBHOro ummynurera I1. Opiux, .M. Meunukosa,
XPOMOCOMHAasi T€OpHUs HaciaeACTBEHHOCTH T. Moprana, 3aKOH 3apOJBILIEBOTO
cxozacrsa K. bapa, sBomtonnonnas teopus Y. JlapBuHa, CHHTETHYECKAs TEOPHS
HBOJIIOIMM, Teopusi aHTpororeHeza Y. [lapsuHa; Teopus OuoreoueHo3a B.H.
Cyxauesa; yuenne H.J. BaBuioBa o 1ieHTpax MHOrooOpas3ust U IpOMCXOXKICHUS]
KyJIbTYpHbIX pacTeHuil, yueHue A.H. CeBepuoBa 0 HyTAX M HalpaBICHMSX
pBotonny, yueHue B.M. Bepuaackoro - o 6uocdepe); 3akoHbI (eqnHO0Opa3us
[IOTOMKOB II€PBOTO IIOKOJICHUS, PACILEIJICHUS IPU3HAKOB, HE3aBUCUMOIO
HAaCJIe10BaHNs IPU3HAKOB ['. MeHens; CLeIIEeHHOr0 HaclIeJ0BaHusl IPU3HAKOB
1 HapylleHus cuerieHus reHos 1. MopraHa; romMoJIOTMYECKUX psIOB B
HacaeACTBeHHOM m3MeHunBocTH H.M. BaBuioBa; reHETH4ECKOTO paBHOBECHS
Jbxk. Xapmu wu B. BaiiaOepra; 3aponsimeBoro cxoactsa K. bopa;
OonoreHeTnueckuii 3akoH J. ['ekkenst, @. Mronepa);

NPUHIUIBI (YUCTOTHI FaMET, KOMIUIEMEHTApHOCTH);




npasuia (MuaEMYMa FO. JInOnxa, SKOJI0THYecKOol MUpaMuIbl 9Ucell, OMoMacChl
1 DHEPTHUH);

runoTe3bl (koarneparHoil A.M. Omapuna, nepBuyHoro O6ymnpona Jx. XonaeiHa,
Mukpochep C. Doxkca, pubozuma T. Yek)

'YMeHue permiath MOUCKOBBIC OWOJIOTMYECKHE 3a/1a4yH; BBISBIATH MPUYUHHO-
CIICICTBEHHBIC CBSI3U MEXKJIY HCCIEAyeMbIMH OHOJIOTHYECKUMH OOBEKTaMH,
[poOLECcCaMU W SIBJICHUSMU; JI€JIaTh BBIBOJBI W MPOTHO3bI HAa OCHOBAaHHUH
[MOJTy4YECHHBIX PE3YJIbTATOB;

COCTaBJIATh TEHOTHUIMYECKUE CXEMbl CKpPELIIMBAHUS JUIsl PAa3HbIX THUIIOB
HACJICJOBAHUSI [PU3HAKOB y OPraHU3MOB, COCTaBJISATH CXEMbI MEPEHOCA
BEIECTB M YHEPTUM B dKOocHCcTeMax (IIeNU MUTAHUs, TUIIEBBIC CETH)

'YMeHHe yCTaHaBIMBATh B3aUMOCBS3M MEXKAY CTPOCHHEM M (YHKUIUSMU:
OpraHOMJOB, KJIETOK pa3HbIX TKAHEW, OpraHaMyd M CHCTEMaMu OpPraHoOB Y
[paCTEHUH, )KUBOTHBIX M YEJIOBEKA; MEX/y 3TallaMyu OOMEHa BEILECTB; 3TallaMu
KJICTOYHOIO [MKJIAa M JKA3HEHHBIX LMKIOB  OpPraHM3MOB;  JTalamu
APMOPHOHAILHOTO Pa3BUTHS; TEHOTUNOM H  (EHOTHUNOM, (eHoTUroM W
(akTopaMu cpeibpl OOUTaHMS; MPOLIECCAMU SBOJIOLUU; JABWKYILIUMU CHIIAMU
QHTPOIIOTE€HE3a; KOMITOHEHTAaMH PAa3JINYHBIX AIKOCUCTEM U MPUCTIOCOOICHUSIMH K|
HUM OpPraHU3MOB

'YMeHue BBIIENATH CYILIECTBEHHBIE IPU3HAKHU:

CTPOCHHUSI BUPYCOB, KIETOK NPOKAPUOT U OYKApUOT; OJHOKIJIETOUHBIX U
MHOTOKJIETOYHBIX ~ OpPraHM3MOB, BHJOB, OHMOI€OLEHO30B, JSKOCUCTEM U
Orocdepsl; CTPOCHHUS OPTaHOB W CHCTEM OpPraHOB pPACTEHHMH, >KUBOTHBIX,
UEeJIOBEKa; IPOLIECCOB JKU3HEAEATEIbHOCTH, MPOTEKAIOIIMX B OpraHu3Max
[pacTeHUH, >KMBOTHBIX M 4YeEJIOBEKa; OWOJIOTMYECKHUX IPOLEeccoB: OOMEeHa
BelecTB (MeTaboau3M), UHPOPMAIMM U TPEBPALICHUS DHEPrHH, OpOXKEHMUS,
AQBTOTpOPHOTO W  TeTepoTpoPHOr0 THUMOB THUTaHUA, (POTOCHHTE3a U
XEMOCHHTE3a, MUTO34, Meiio3a, ramMeToreHesa, sMOpHUoOreHesa,
[MOCTAMOPHUOHAIIBHOTO DPAa3BUTHS, Pa3MHOXKEHMS, WHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOT€HEe3a), B3aWMOJICHCTBUS TEHOB, TeTEPO3UCa; JICHCTBUU
MCKYCCTBEHHOI'O OTOOpa, CTaOMIIM3MPYIOIIEro, JBUXKYILIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'O otbopa; aJJIONAaTPUUECKOTO u CUMIaTPUYECKOrO
BUI000pa30BaHus; BIUSHUS JABIXKYIIMX CHJI DBOJIIOLIMM Ha TE€HOPOH]
[OMYJISILIMK;, IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpejlie OOuTaHusl, Yepe0BaHNs
HAIpaBJIEHUN HBOJIIOLMHU; KPYroBOpOTa BEIIECTB M IOTOKAa JSHEPrUu B
PKOCHCTEMAaX

CPopMUpPOBAaHHOCTH YMEHHS BBIICNATH CYIIECTBEHHbIE INPU3HAKH BHUPYCOB,
KJICTOK IMPOKApHUOT MW OJOYKApPHUOT, OJHOKJIICTOUYHBIX W MHOTOKJICTOYHBIX
OpTraHW3MOB, BHOB, OWOTEOIIEHO30B U JKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMEeHa BEIIECTB U TMpEBpallleHUss DJHEPrud B KIETKe, (OoToCUHTE3A,
TUTACTHYECKOTO W DHEPTeTHYECKOT0 OOMEHa, XEMOCHMHTE3a, MHUTO3a, Meio03a,
OIINIOAOTBOPCHUSA, PA3BUTUA W PA3MHOXCHUSA, HWHAUBUAYAJIBHOTO Pa3BUTHSA
opranu3Ma (OHTOreHe3a), OOpbObI 3a CYIIECTBOBAHHME, €CTECTBEHHOTO OTOOpA,
BH1000pa30BaHus, TMPUCIOCOOIEHHOCTH OPraHu3MOB K Cpelae oOuTaHus,
BJIIMAHUA KOMIIOHCHTOB 3KOCHCTEM, aHTPOIIOI'CHHBIX N3MEHEHHH B DKOCHCTEMAX
CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U NMPEBPAIICHUS SJHEPTUH B Orocdepe

'YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIHME APTYMEHTHI, OHOJIOTHYECKYIO
TCPMHUHOJIOTUIO W CHUMBOJIMKY JJIA OO0Ka3aTCJIbCTBAa POACTBA OPraHU3MOB
[Pa3HBIX CHCTCMATHYCCKUX TIPYyNIl; B3aUMOCBA3KM OPraHUu3MOB H©W CPCAbI
O0OWTaHUs; €IMHCTBA YEIOBEUECKHX pac; HE0OXOIUMOCTH 3J0pOBOro obOpasza
PKU3HH, COXPAHCHHUS Pa3HOOOpa3HWs BHIOB KM O3KOCHUCTEM KaK YCIIOBHUS
COCYIIECTBOBAHUS IIPUPOLI U YEIIOBEUECTBA

'YMeHHe KpUTHUYECKH OIIEHWBATh MHPOPMALNIO OHOJOTHYECKOTO COACPIKaHUS;
MHTEPIPETUPOBATh JTUYECKUE ACHEKTbl COBPEMEHHBIX HCCICAOBAHUM B




Ouonornu, MeauUuHEe, OWOTEXHOJOTHMH;  paccMaTpuBaTh  III0OATBHBIE
PKOJIOTHYECKUE MPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHUIO K|
HUM COOCTBEHHYIO TTO3UIIUIO

IlepeueHp 351€eMEHTOB coaepkKaHMsl, TpoBepsieMblx HAa EI'D
1o 6uosnoruu

Kon

IIpoBepsieMblIil 2IEMEHT COAEPKAHUS

buonorus kak Hayka. JKHBbIE CUCTEMBI U KX U3YUECHUE
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CoBpeMeHHass OMOJIOTHSI - KOMIUIEKCHAsi Hayka. buoiormdeckne HayKuM W HM3yd4aeMble MMU
npobnembl. DyHIaMEHTaIbHBIE, NPUKIAJAHBIE M TIOMCKOBBIC HAyYHBIC HCCIEIOBAaHHUS B
OroIoruy.

3HayeHue OnoJoruM B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpA.
[Ipodeccuu, cBs3anHbie ¢ Ouosiorueil. 3HaueHHe OMOJOTUU B MPAKTUYECKOW NIEATETbHOCTH
YeI0BEeKa: MEAMIIMHE, CETbCKOM XO03SHCTBE, MPOMBIIUIEHHOCTH, OXPaHe IPUPOIBI

1.2

DKuBble cucTeMbl Kak mpeamer uizydeHus Ouonoruu. CBOMCTBA KHUBBIX CHCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, AMCKPETHOCTb M IEJIOCTHOCTh, CJIOXHOCTh U YHOPSIOYECHHOCTH
CTPYKTYpbI, OTKPBITOCTb, CamMOOpraHU3alusi, CaMOBOCIIPOM3BEICHHE, Pa3APaKHUMOCTH,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM  OpraHu3alMil  JKUBBIX  CHUCTEM: MOJICKYJSIPHBIM, KIETOYHBIA, TKAHEBBIM,
OpraHU3MEHHBIA,  MOMYJSIMOHHO-BHAOBOH,  OKOCHUCTEMHBIM  (OMOTeOoIeHOTHYECKHI),
ouochepusiid. [Iporeccsl, mpoucxoasmuye B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKHU SKUBOTO.
DKv3Hb kak dopMa CyIecTBOBaHHSI MaTEPUH

1.3

MeTtoasl OGuonornyeckoit Hayku. HaOmioneHue, nusmepeHue, SKCIEpUMEHT, cUCTeMaTH3allus,
MeraaHanu3. IloHATHE O 3aBUCHMMOM M HE3aBUCUMOM niepeMeHHoW. IlmanupoBanue
prcriepuMenTa. [loctanoBka u nmpoBepka rumnote3. Hynesas runortesa. [lonstue BoIOOpKH U ee
mocTOBEepHOCTh. Pa3bpoc B Ouonormueckux naHHbIX. OIlIEHKa JOCTOBEPHOCTH IMOJYYE€HHBIX
pe3ynbTaroB. [IpUuMHBI UCKaXXEHUs pe3yJbTaTOB JKcnepuMeHTa. [IoHsITHE CTaTHCTUYECKOIO
TecTa

KieTka kak OMoOJIOru4ecKkasi CucTeMa

2.1

Knerka - CTpyKTypHO-()YHKIMOHAJIbHAas €IUHMLA >KUBOTO. VICTOpPHS OTKpBITHS KJIETKH.
Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Ilneiinen, P. Bupxos).
(OCHOBHBIE TOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPHUHU.

MeToabl  MOJEKYJISpPHOM UM KIETOYHOM OMOJIOTMM: MHUKPOCKOMHMSA, Xpomarorpadus,
hiieKTpoope3, MEeTOJ MEYEHbIX aTroMoB, Ju(¢epeHIualIbHoe LEeHTpU(yrupoBaHue,
KYJIbTUBUPOBAHUE KIIETOK

2.2

XMMHYECKUI COCTaB KIETKU. Makpo-, MUKpO- U YIbTPaMUKPOIJIEMEHTHI. Bosla u ee posb Kak
[PACTBOPHTENIA, peareHTa, ydJacTHe B CTPYKTYPHUPOBAHHHM KIETKH, TEIIOPETYIISAIUN.
MuHepanbHBIE BEIIECTBA KJIETKH, WX OMOJIOTMYECKas poib. PoJib KaTHOHOB M aHWUOHOB B
KIJICTKE.

buonornueckue noauMmepsl. benku. AMHUHOKHUCTIOTHBIN cocTaB 0enkoB. CTPYKTYphl O€IKOBOMN
Mosiekynbl. [lepBuuHast cTpykTypa Oenika, MEeNTHAHAS CBsS3b. BTOpuYHas, TpeTH4Ha,
ueTBepTUYHast CTPYyKTypbl. JleHarypauus. CpoiictBa OenkoB. Kiaccudukanus O6enkos.
bronornueckne QPyHKITUN OCIIKOB.

'YrneBoabl. MoHOCaxapuapl, IUCaxapyabl, OJIMTOCaXapuabl W monucaxapuapl. OOmui 1miaH
CTPOCHUSI ¥ PU3UKO-XUMHUYECKHUE CBOWCTBA YTJIEBOIOB. bruonornyeckue GyHKIINU YTIICBOIOB.
UTunmnaet. ['uapodunsHo-TUApOdOOHBIE cBolicTBa. Kitaccudukamms munuaos. Tpuriumepusl,
dbochomunuapl, BOCKHA, cTepoubl. buonorndeckne GyHkmuu JumuaoB. OOIMe CBOWCTBA
OMOJIOTHYECKUX  MeMOpaH - TEKYyYecTb, CIOCOOHOCTP K CaMO3aMbIKaHHUIO,
MOJTYTIPOHUIIAEMOCTb.

HyknennoBeie kucinotel. JIHK u PHK. Crtpoenue HykinenHOBBIX KUCHOT. HykieoTrumsl.
[Ipuntun komruieMentapHocTH. [IpaBuiio Yapradda. Crpykrypa JHK - nBoitHas cnupaisb.

Mecrtonaxoxaenue u ouonorndeckue Gyakmun JJHK. Buasr PHK. ®Oyaknun PHK B kiretke.




Ctpoenne Mmonekynsl AT®. Makpospruueckue cBs3su B Moiekyine AT®. buonornueckue
¢ynkunun AT®. BoccraHoBieHHBIE MEPEHOCUUKU, X (YHKUUHU B KieTke. CeKBEHHMpPOBAHUE
JTHK.

CtpykTypHast Ouosiorus: OuMOXMMHMYECKHME M OMOPU3MYECKHE MHCCIIEOBaHUS COCTaBa U
POCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJI

2.3

Tumbl KIETOK: JyKapUOTHUYECKass W TNpokapuotudeckas. CTpyKTypHO-(QYHKIMOHAIbHbIE
00pa3oBaHus KJIETKH.

CtpoeHue npokapuoTuueckoi kinerku. Knetounast crenka Oaxkrtepuil u apxeil. OcoOeHHOCTH
CTPOCHHUSI TeTepOTpOo(PHON M aBTOTPO(DHONW NPOKAPUOTHYECKHX KJIETOK. MecTo U poiib
[IPOKAPUOT B OMOLIEHO3aX.

CtpoeHre W (QYHKIMOHHMPOBAHHE 3YKapUOTHYECKOM KieTkH. I[lmazmaruyeckas memOpaHa
(mma3manemma). CTpykTypa IIa3MaTH4ecKod MeMmOpaHbl. TpaHCIOPT BEMIECTB 4epes
M1a3MaTHYECKyI0 MeMOpaHy: maccuBHBIA (nuddysus, obnerueHHas AUQQy3us), aKTUBHBIA
(mepBUYHBIA U BTOPUYHBIN akTHUBHBIN TpaHcnoptT). Ilomynponunaemocts MmemOpansl. Pabota
HATpUI-KaJMEeBOro Hacoca. OHAOLUMTO3: MMHOLUTO3, (arouuTo3. Ox301uTo3. KileTouHas
cteHKa. CTpyKTypa U (yHKIMH KJIETOUHOIN CTEHKH pacTeHUi, TpuOOB.

[{urormazma. Iluto3onb. Ilutockener. JIBmwxkeHue uwmTorUIa3Mbl. OpraHoujbl KJICTKH.
OnHOMEMOpaHHBIE OPraHOMABI KIETKH: dHAoIuIa3Marudeckas cethb (DI1C), anmapar [Nonbmxm,
ITM30COMBI, UX CTpPOCHHE M (YHKIMHU. B3aMMOCBS3b OHOMEMOpPAHHBIX OPTaHOMJIOB KIIETKH.
CtpoeHue TrpaHyiIsipHOro petuxkyiyma. CHHTE3 pacTBOPUMBIX OeikoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['nmaakuil (arpaHynspHBI) SHAOIIa3MaTHUYeCKU peTukyiyMm. CekpeTopHas
¢yukus annapara ['onpmxu. TpaHcnopt BeliecTB B KieTke. Bakyonu pacTUTENbHBIX KIETOK.
Knerounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUIBI.

CtpoeHre W (GYHKIMHM MHUTOXOHAPHA ¥ TuacTuj. llepBUYHBIE, BTOPUYHBIE M CIIOKHBIC
M1acTUAbl (POTOCHUHTE3UPYIOMIUX OSYKapUOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEWKOIIIACTH]
BBICIINX PACTECHUM.

HememOpannbie opranouzasl kietku CrTpoeHue W (QyHKIMM HEMEMOpaHHBIX OPIraHOUOB
KkieTku. Pubocombl. MukpoduiaMeHnTsl. Mblieunble kieTku. Mukpotpyoouku. Kierounsrit
eHTp. CTpoeHMe W JBUKEHHME JKIYTUKOB W pecHHYeK. MUKpOTpyOOUKHM LMTOIUIa3MBbl.
[{eHTpHOJIb.

SAnpo. OOosouka sapa, XpOMaTHH, KapuoIUla3Mma, SAPBIIIKH, UX CTPOEHUE U (DPYHKLHUH.
S nepHbiil 6enKkoBbIM MaTpukc. [IpocTpaHCTBEHHOE pacnoIoKEeHHE XPOMOCOM B MHTEpP(ha3HOM
sape. benku xpomaTtuHa - THCTOHBI.

Knetounsle BkitoueHUs. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK SYKapHUOT (pacTUTENbHOM,
PKUBOTHOM, TpHOHOI)

2.4

ACCUMWIISILIMSL M TUCCUMIUIALIUS - JBE CTOPOHBI MeTaboiu3Ma. Tumbl oOMEHa BEIIeCTB:
ABTOTPOQHBIH M  reTepoTpodHBIA. YyacTHe KHUCIOpoJa B OOMEHHBIX Ipoleccax.
OHepreruyeckoe obOecrieueHue KIeTKu: mnpeBpamieHne ATD B 0OMEHHBIX Ipoleccax.
DepMeHTaTUBHBIM XapakTep peakiui KieToyHoro merabonusma. DepMeHThI, UX CTPOEHUE,
cBoiicTBa W mexaHusM jeiictBus. Kodepmentsl. OTinuus (epMEHTOB OT HEOPraHHMUECKHUX
KaTajau3aTopoB. benku-akTUBaTOpbl U OETKU-UHTHOUTOPHI.  3aBHUCHUMOCTh  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3IUYHBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpraHMYECKUX BemecTB B KieTke. dorocuHTe3. Ponp xioporuiactoB B
mporecce (orocunTesa. CeroBas W TeMHOBas (a3bl. [IpogykTUBHOCTH (HOTOCHHTE3A.
BrusiHue pa3nuyHbiXx pakTOpOB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.
XeMmocuHTe3. PazHooOpasue opraHM3MOB-XEMOCHHTETHKOB: HHUTpUGULUpPYIOLIHE OakTepuu,
KEJIe300aKTepHH, CEpOOAKTEPHH, BOJIOPOIHBIC OaKTeprn. 3HAYCHHE XEMOCHUHTE3A.
AHa3poOHBIE oOpraHu3Mbl. Buabl Opoxxenus. [IpomykTel OpoXeHUS W HUX HCIOJIB30BAHUE
YEITOBEKOM. AHA’POOHBIE MHKPOOPTAaHM3MBI KaK OOBEKTHl OMOTEXHOJOTHH W BO3OYAHUTENH
0ose3Hel.

ASpoOHBIE OpraHWU3MBlL. OTalbl JHEPreTUYecKoro oobmena. [loAroTOBUTEIBHBIN ITaIl.
["T1KoIN3 - 0ECKUCIOPOAHOE PaCIEINICHHE TTIFOKO3bI.

buomorndyeckoe OKHCJICHHEC, HWJIN KICTOYHOC IObIXaHHC. Pons MI/ITOXOHI[pI/Iﬁ B IIporeccax




Ouonornyeckoro oxucieHus. Lukmuueckue peakuuu. OxkucnurtenbHoe (GochopuiimpoBaHHeE.
[IpeumymiectBa a’poOHOro MyTH OOMEHa BEHIECTB IMEpel] aHadpOOHBIM. DPPEKTHBHOCTD
PHEPreTHYEeCKOro oOMeHa

2.5

Peakuuu marpuyHoro cuHTes3a. lIpUHLIMI KOMIUIEMEHTApHOCTHM B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmzanus HaciencTBeHHOM wuH(opmanuu. ['eHeTHUecKuil KO, ero CBOMCTBA.
Tpanckpunuus - Matpuusblid cuHTe3 PHK. IIpuHIMnel TpaHCKpUIIIMK: KOMIUIEMEHTAPHOCTD,
QHTUIAPaIEIbHOCTh, AaCHMMETPUYHOCTb. TpaHCIALMS U €€ ATambl. Y4acTUE TPaHCHOPTHBIX
PHK B OGmocunTe3e Oenka. YcmoBus OmocuHTe3za Oenka. KommpoBanue amuHOKHCIOT. Poib
prbocom B GMOCHHTE3E OemKa.

Opranuzanys reHoMa y MpoKapuoT U 3yKapuoT. Perynsius akTHBHOCTH I€HOB Y IPOKapHOT.
['unote3a omepona (@. Xako6, XK. Mano). Perymsmnuss 0OMEHHBIX MPOIIECCOB B KIIETKE.
KireTo4HbIl roMeocTas.

Bupycel - HekierouHble (HOpMBI KU3HU M OOMUraTtHble mapasuthl. CTpPOSHHE MPOCTBHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(Daros.

BupycHbie 3a00eBanus 4enoBeka, skuBoTHbIX, pactenuil. CIIN, COVID-19, counanbubie
MEAMIIMHCKUE TPOOIEMBI

2.6

KneTouHslii 1ukI, ero nepuoisl 1 peryisuus. Marepdasza u Muto3. OcoO0EHHOCTH MPOLIECCOB,
nporekatomux B uHTepdaze. [loaroroBka kieTkun K aeneHuro. I[IpecuHTeTHUECKUit
(MOCTMUTOTUYECKHI), CHHTETUYECKHI U MOCTCUHTETUYECKUN (IPEMUTOTHUECKUN) MEPUOJIbI
MHTEp(a3bl.

Matpuunslii cuare3 JIHK-pennukanus. [Ipuanuns! perumkanun HK: xommemenTapHoCTh,
[MOJTYKOHCEPBATUBHBIA CHUHTE3, aHTUNAPAILIEAbHOCTh. Mexanusm pemmkauun  JHK.
Xpomocombl. CTpoeHre XpoMocoM. TeomMepsl U TeoMepa3a. XPOMOCOMHBIN HA0OP KIIETKH -
KapuoTuIl. JIMIJIOUIHBIA W TaluIOUIHBIM HAOOphl XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[10J10BBIE XPOMOCOMBI.

Jlenenue kieTku - MuTo3. CTaguu MHUTO3a M MPOUCXOJALINE B HUX IpoLecchl. THUmbl MUTO3A.
KaprokuHe3 M IUTOKMHE3. buosiormdeckoe 3HayeHWE MHUTO3a. Perynsnus MUTOTHYECKOTO
ukia kietku. [Iporpammupyemas kiietouHasi THO€Nb - alloNTOo3.

DyHKIMOHAIbHASI TEHOMUKA

Opranusm Kak OMOJIOrHyYecKas CUcTeMa

3.1

OOHOKIJIETOUHBbIE, KOJIOHHAJIbHbIE, MHOTOKJIETOYHbIE OpraHU3Mbl U  MHOTOTKaHEBBIE
OpraHU3MBlI.

DopMBl pa3MHOKEHHSI OPTaHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) M IOJOBOE. Bujbl
0ecr010ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHHPOBAHHUE.
[TosoBoe pasmHokeHue. [lonoBbie kieTku, win ramMersl. Meiios. Craguu meiiosa. IloBenenue
XxpoMocoM B Mero3se. Kpoccunrosep. bronornueckuit ¢cMbICI MeH03a M ITOJIOBOIO IIpoLecca.
Melio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pa3ButHe. ['amerorenes y x«uBoTHbIX. [looBbie xkene3sl. OOpazoBanue u
pa3BUTHE TOJIOBBIX KieTok. CrnepmartoreHe3 u ooreHe3. CTpoeHHE TOJOBBIX KIIETOK.
Or1og0TBOpEHHE U 3MOPHOHANIBHOE pa3BUTHE KHUBOTHBIX. CHOCOOBI OIIOIOTBOPEHUS:
HapyKHOE, BHyTpeHHee. [lapTeHorenes.

uauBuayalbHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctaauu SMOpHUOreHe3a >KMBOTHBIX (HA)
npumepe  Jsarymku).  po6nenwe. Tumbl  npobnenus. OcoOeHHOCTH  ApOOICHUS
MJIEKOTIMTAIONINX. 3apOAbIIIeBbIe JUCTKU (TacTpyisiuusi). 3akiajJka OpraHOB W TKaHEH U3
3apOJIBIIIEBBIX  JIUCTKOB. B3anMHOe BIMSHME 4YacTe pa3BUBAIOLIETrOCsl  3apOJbIIa
(oMOpuoOHanbHAsT MHAYKLIMSA). 3akiajka IUIaHa CTPOEHHS JKUBOTHOTO KakK pe3yJbTarT,
MepapXUUeCKUX B3aUMOJICHCTBUI reHoB. BiusHue Ha >MOpHOHANIbHOE pa3BUTHE PAa3IMYHBIX
(hakTOpOB OKpYyKaromei cpeasl. Poct u pa3Butne KUBOTHBIX. [10CcTAIMOPHOHABHBIN TIEPHO/I.
[Ipsmoe u HenpsMoe pas3Butue. Pazputue ¢ mMeramopdo3oM y O€ClO3BOHOYHBIX H
[O3BOHOYHBIX JKMBOTHBIX. brosornueckoe 3HadeHHE NMPSMOrO M HENPSIMOro pa3BUTHS, UX
pacrpocTpaHeHue B Mpupoe. THumel pocta KUBOTHBIX. PAKTOPBI PETYIALUN POCTA KUBOTHBIX
u uenoBeka. CTaauy MOCTIMOPUOHAIBHOIO Pa3BUTHs y >KMBOTHBIX M dYenoBeka. llepmojsl
OHTOI€HE3a YeJIOBEKa.

PasmHoxeHHe U pa3Butue pacteHuil. ['ametoput u cnopodur. Meiio3 B )KHM3HEHHOM ITHKJIE




pactenuii. OOpazoBaHue cmop B Tporecce Medo3a. [ameToreHe3 y pacTeHHIA.
OI10J0TBOPEHUE M PA3BUTUE PACTUTEIBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHUE Y|
[[BETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHU. MexaHU3Mbl PETYJISIUU OHTOIeHEe3a
Y paCT€HHI U )KUBOTHBIX

3.2

VcTtopusi cTaHOBIIEHUS M PAa3BUTHUSI TE€HETUKHU KaKk HayKu. OCHOBHBIE T€HETUUECKUE TOHATUS U
CHMBOJIbL. ['OMOJIOTMUHBIE XPOMOCOMBI, QJUICIBbHBIE TE€HBI, AJIbTEPHATUBHBIE IPHU3HAKU,
ITOMHHAHTHBIA ¥ PEIIECCUBHBIN NIPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YUCTAS JIMHUSI, THOPUIBI,
reHoTuIl, (eHotur. OCHOBHBICE METOJBI T€HETUKH: TUOPHUIOIOTUYCCKUHM, ITUTOIOTHYCCKHMA,
MOJIEKYJISIPHO-TEHETUYECKU I

3.3

Monorubpuaaoe ckpemuBanue. [lepBbrii 3akoH MeHens - 3aK0H eIuHO00pa3us THOPUI0B
repBoro nokosieHus. IlpaBuno pomuHupoBaHusA. Bropoln 3akoH MeHnens - 3aKOH
paclieruieHusl TpU3HaKoB. LluTonmormyeckue OCHOBBI MOHOTMOPUIHOIO CKPELIMBAHUS.
[ ' uroresza 4YUCTOTHI FaMeT.

AHanmu3upyollee ckpemuBanue. [IpoMexxyTouHblil XxapakTep HaciieqoBaHus. Paciierienue
[IPU3HAKOB IIPU HETIOJHOM JTOMUHHUPOBAHUMU.

JluruOpuHoe ckpemuBanue. Tperuid 3akoH MeHaens - 3aKOH HE3aBHCHMOI'O HACJICIOBaHUs
pu3HaKoB. LluTonornueckrne 0CHOBBI TUTMOPUIHOTO CKPELIMBAHUS.

CueruieHHOe HacnefoBaHue mnpu3zHakoB. Pabotrer T. Moprana. CueruieHHOe HaciaedoBaHUE
FE€HOB, HAPYLICHHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPHUs HACIEACTBEHHOCTH.
['eHeTuka mosia. XPOMOCOMHBIM MEXaHHM3M OIpEAETIeHUs] Moja. AyTOCOMBI M I1OJIOBBIE
XPOMOCOMBL. 1'OMOraMeTHBI M TIeTepOraMeTHBIM IOJI. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoMm. HacimenoBanne NpU3HAKOB, CLEIUIEHHBIX C MOJOM. ['€HOTHI Kak IesocTHas
cucrema. lIlneioTponuss - MHOXKECTBEHHOE ACHUCTBUE TeHAa. MHOXKECTBEHHBIN aJlICIIU3M.
B3aumoelictBue HeayuienbHbIX reHoB. KommiemMenTapHocTs. Onucras. [lonumepus

3.4

BsanMoneiicTBie TeHOTMHAa W cpeasl mpu  (GopmupoBanuu (enorumna. H3MeHUNBOCTH
Mpu3HakoB. KadecTBEHHblE M KOJMYECTBEHHbIE IPU3HAKKA. BuHIpl HW3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukaionHas W3MEH4YMBOCTh. Ponb cpeasl B (GopMuUpOBaHUM MOIU(PUKALMOHHON
n3MeHunBocTH. HopMma peakuuu npusHaka. BapuanuonHslil psa U BapuanuonHas kpusas (B.
oranHceH). ColicTBa MOIM(UKAIIMOHHOW N3MEHYMBOCTH.

['eHOTHNIMYECKass HU3MEHUMBOCTh. (CBOMCTBA TI'€HOTUIIMYECKOM W3MEHUMBOCTH. Bumsl
FEHOTUITNYECKOW N3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KoMmOuHaTuBHAsT M3MEHYMBOCTh. Mei03 W TOJOBOM TMpOIEeCC - OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. Poilb  KOMOMHATMBHOM W3MEHYMBOCTM B  CO3JAaHMM TI'€HETHYECKOTO
pa3HO00pa3us B Mpejenax 0OAHOro BUA.

MyTanuoHHass HW3MEHYMBOCTb. BHJIbl MyTanmii: TIeHHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHOHTaHHBIE W HHIYLMPOBAHHBIE MyTaluuU. flepHblE M IUTOILIA3MaTHYECKHUE MYyTalUu.
ComMaTrhyeckre M MOJIOBble MyTalnuH. [IprdnHBI BO3HMKHOBEHUs MyTauuid. MyTareHsl U ux
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O Ipolecca. 3aKOH TOMOJIOTHYECKHUX
psnoB B HacneacTBeHHOM wu3zMeHunBoctu (H.M. BasuiioB). BHesnepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCTh

3.5

Kapuotun denoseka. MexayHapoaHas nporpaMma MCCieI0BaHusl TeHOMa 4yelloBeKka. MeToibl
M3YUCHUA TCHCTHUKU YCJIOBCKA: FeHeaﬂOFquCKHﬁ, 6J'II/I3H€HOBBII>1, HI/ITOFGHGTI/I‘IeCKﬂﬁ,
MOMYJISAIIMOHHO-CTATUCTUYECKUH, MOJICKYJIApHO-TeHeTHUYeCKui. COBpEMEHHOE OIpeesieHne
CHOTHUIIA: MMOJIHOITCHOMHOC CCKBCHHPOBAHUC, I'CHOTUIIMPOBAHHUEC, B TOM YHCIIEC C ITOMOIIBIO
[11[P-ananu3a. HacnenctBennbie 3a00eBaHusI YEIOBEKa. | €HHBIE U XPOMOCOMHBIE 0O0JIE3HH
uernoBeka. bone3Hn ¢ HacleACTBEHHOW MNpeApacloiioKEHHOCThIO. 3HaYeHHEe MEAMIIMHCKOU
FEHETUKHU B MPEAOTBPAILEHUU U JICYEHUU TeHEeTHYeCKUX 3a0oyieBaHui yenoBeka. CTBOJIOBbIE
KJICTKU

3.6

J/TomecTuKanus U celaeKuus. 3apoxkIeHue ceNeKIuu u qomectukanuu. Yuenne H.M. BaBunosal
0 IIEHTpax MPOUCXOXKACHUS M MHOTOOOpa3usi KyJIbTYpHBIX pacTeHuil. Ponb ceneknuu B
CO3JJaHMU COPTOB pacTeHUd U 1opoJ KUBOTHBIX. CopT, mnopoaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HACIIEACTBEHHOW n3MeHunBocTd H.M. BaBuioBa, ero 3HaueHue ais

CEeJICKIIMOHHOM pabOTHI.




MeToapl ceneKIMOHHONW padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA W WHAMBHIYaTbHBIH.
JTanbl KOMOWHAIIMOHHON ceneKiuu. VcnbITanne mpou3BoaAuTeei mo moroMctBy. OT6op mo
FEHOTUITY C MOMOIIbIO OLIEHKH (PEHOTUIA MOTOMCTBA W OTOOp MO TEHOTHUIIY C MOMOUIBIO
ananuza JIHK.

IcKyCcCTBEHHBIM MyTareHe3 Kak METOJ] CEJICKIIMOHHOW paboThl. PamuannoHHbIN 1 XUMHYECKHUI
MyTareHe3 Kak HCTOYHMK MYTalui Yy KyJIbTypHbIX ¢GopM opranusmoB. lcnonbzoBanue
FEHOMHOTO PEIaKTHPOBaHUS U MeTOJ0B pekoMOuHaHTHBIX JIHK nns momydenus ucxomgHoro
MaTepHuaa JUisl CEJIEKIUU.

[lonyuenue  monumionaoB.  BuyrpuBumoBas  rubpuausaunusa.  bnmuskopoacTBeHHOE
CKpelrBaHue, Wik UHOpuauHT. HepoacTBeHHoOe ckpelnBanue, Wik ayropuausr. ['eteposuc u
ero npuuuHbl. lcronb3oBaHue rerepo3uca B ceiekuuu. OtThganeHHas TuOpUIU3alus.
[Ipeononenne OecruioAusi MEXKBHIOBBIX THOpPHUIOB. J{OCTHKEHUS CENIEeKIIMM PAcTeHU U
PKUBOTHBIX

3.7

OOBEKTHI, HUCHOJb3yeMble B OHOTEXHOJIOTHMH, - KICTOYHbIE M TKAaHEBBIE KYJIbTYPHI,
MUKpPOOPTraHU3MbI, WX XapaKTepucTHKa. TpaaunnoHHass OMOTEXHOJOTHUS: XJeOonedeHue,
[OJIyUEHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BHUHOJEIUE. MUKpPOOMOIOTHYECKUII CUHTES.
OO0BbEeKTbl MHMKpOOMOJOrMuecKUx TexHoioruil. IlpomsBoacTBo Oenka, aMUHOKHUCIOT U
BUTAMMHOB. VICKyCCTBEHHOE OIUIONOTBOpEHNE. PEKOHCTPYKINA SIMIEKIETOK U KIIOHUPOBaHUE
PKUBOTHBIX. MeTOA TpaHCIUIaHTalUU SIEP KIETOK.

XpOMOCOMHAsi M T€HHas WH)XEHEpHsl. VICKyCCTBEHHBIM CHHTE3 I'€Ha W KOHCTPYHpPOBAHUE
pexomOuHanTHRIX JIHK. JlocTuxkeHus: U nepcrneKTUBbl XPOMOCOMHOM M F€HHOW WHYKEHEPHUHU.
MequnHckue OnorexHosoruu. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK

CucreMa 1 MHOroo0pa3ue OpraHuyeckoro Mupa

4.1

buonornueckoe pasHooOpasue opranu3smMoB. CoBpeMEHHas CHCTEMa OPraHM4ecKoro Mupa.
[TpuHIMIBI KTaccupUKAMKA OpraHu3MoB. OCHOBHBIE CHCTEMATHYECKHE TPYIIIbI OPTraHU3MOB.
OcoOEHHOCTH CTPOEHHS M KU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apXeu, OJHOKJETOYHblE TpUOBI, OJHOKJIETOYHBbIE BOJOPOCIH, JApPYTrU€  IPOTHUCTHI.
KonoHnuanbHble opraHu3Mbl. JIBIDKEHHE OJHOKJIETOYHBIX OPraHM3MOB: amMeOOuAHOE,
PKITYTUKOBOE, PECHUYHOE. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. PaznpakuMocTb i
OTHOKJIETOYHBIX OpPraHU3MOB. TaKCHUCHI

4.2

MHOIOKJIETOYHBIE pPAaCTEeHHs. B3auMMOCBA3b YacTe MHOTOKIETOYHOIO OpraHu3Ma. TKaHw,
OpraHbl U CHUCTEMbl OpPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszM Kak €IMHOE LIEJIOE.
Tkanu pacteHuil. TUIBI pacTUTENbHBIX TKaHEH: 00pa3oBaTesbHAs, MOKPOBHAs, IPOBOASIIIAL,
OCHOBHasi, MexaHuudeckas. OCOOEHHOCTH CTpOeHUs, (PYHKUMH M pPACIOJIOKEHUS] TKaHEH B
OpraHax pacTeHHU

4.3

BereratuBHble U Ie€HEpaTUBHBIE OpraHbel pacTeHHil. DYyHKIMKU OPraHOB U CHUCTEM OPraHOB.
Kapkac pactenuii. J[BUkKeHNE MHOTOKJIETOYHBIX pacTeHUI: Tponu3Mbl U HacTuu. [lornonieHue
BOJIbI, YIVIEKHCIIOTO Ta3a W MHUHEpaJbHBIX BEUIECTB pPACTCHUSAMH. J[[pIxaHuUE pacTEHUIA.
Jlnddy3us ra3oB yepes MOBEPXHOCTh KIETKU. TpaHCIOPTHBIE CUCTEMBI pacTeHHH. Brinenenue
y pacTeHuil. 3ammTa y MHOTOKJIETOYHbIX pacteHuid. Kyrukyna. CpencrBa macCMBHOM U
XUMHAYECKOM 3amuThl. DUTOHITUALL.

PaznpaxxuMocTh W peryisiuds |y  OpraHu3MoB. PaznpaxuMocTb W peryisinus Y|
MHOTOKJIETOYHBIX pacTeHU. POCTOBBIE BEMIECTBA U MX 3HAYEHUE

4.5

IMHOTOKJIETOYHBIE >KMBOTHBIE. B3aMOCBS3b 4YacTeil MHOTOKJIETOYHOI'O OopraHu3ma. TKaHI/I,
OpTaHbl U CUCTEMbI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/IBM KaxKk €IWHOC IICJI0C.
['omeocTa3. TkaHM >KMBOTHBIX H 4YeJIOBeKa. THIBI KUBOTHBIX TKaHEM: SIUTCIINAJIbHAasd,
COCAUHUTCIIbHAA, MbIICYHASA, HCPBHAA. OcoOeHHOCTH CTPOCHUA, (I)YHKI_II/Iﬁ " PACIIOJIOKCHUSA
TKaHEH B OopraHax KMBOTHBIX W YCJIOBCKA

4.6

Oprasbl U CHUCTEMBI OPraHOB >KMBOTHBIX. PYHKIIMM OpPraHoOB M CUCTEM opraHoB. Omnopa Teina
opranu3MoB. CKeJeTbl OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX >KMBOTHBIX. HapyxHbli u
BHYTpeHHUH ckeneT. CTpOoeHue U TUIIbl COETUHEHUS KOCTEM.

/[BH)KEHHE MHOIOKJIETOYHBIX >KMBOTHBIX. lIuTanue »xuBOoTHbIX. [IuTaHWe IO3BOHOYHBIX
PKUBOTHBIX. JlpIxanue »kuBOTHBIX. KoxkHoe npixanue. XKabepHoe U JIerouyHoe JbIXaHue.

I[BIXB.HI/IG IIO3BOHOYHBIX XHMBOTHBIX. 3BOHIOI_II/IOHHOG YCJIOXKHCHHUC CTPOCHHA JICTKHUX]




MMO3BOHOYHBIX KUBOTHBIX. J{pIXaTeNnbHas CUCTEMA YeJIOoBeKa. MexaHu3M BEHTUJISLIUU JIETKUX Y
NTUALl W MIJIEKONUTAIOMX. TpaHCIOPT BEIIECTB Yy OPraHU3MOB. TpaHCHOPT BELIECTB Y
KUBOTHBIX. KpoBeHOcHast cucrtema M ee opranbl. KpoBeHocHas cucTeMa MO3BOHOYHBIX
PKUBOTHBIX. Kpyru kpoBooOpaiiieHus. DBOMIOIMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOU
CUCTEMbl TO3BOHOYHBIX >KMBOTHBIX. Bblienenue y opranu3mMoB. BbijeneHue y X UBOTHBIX.
CokpaTtutenbuble Bakyosin. Opranbl BbiaeneHus. CBs3b IOJIOCTH Tella C KPOBEHOCHOH u
BBIICTIUTENILHOM  cucTeMaMu. BpijeneHne y TO3BOHOYHBIX JKMBOTHBIX. 3allldTa Y|
MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX Mpou3BoJHbIE. Pa3apakuMoOCTh U perynasuus y
OpraHu3MoB. Pa3znpakuMocTh y OJHOKIETOYHBIX OopraHu3MoB. Takcucel. Pazgpaxumocts u
pEeryJslus y MHOTOKJIETOYHBIX pacTeHuil. PocToBble BeliecTBa U X 3HaUYCHHE.

HepBHast cuctema u pediexkTopHas peryssius Yy MHOTOKJIETOYHBIX >KUBOTHBIX. HepBHas
CUCTEeMa W €€ OTAeNbl. OBOJIOINUOHHOE YCIOXHEHHE CTPOCHUS HEPBHOIl CHCTEMBI Y|
PKUBOTHBIX.

PaspaboTka anroputMoB U mporpamMM uis 3()QexTUBHOM (QYHKIMOHAIBHON aHHOTAUU
[€HOMOB, TPAaHCKPUIITOMOB, IPOTEOMOB, METAa00JIOMOB MHKPOOPTaHU3MOB, PACTCHHIA,
PKUBOTHBIX U YEJIOBEKa

OpFaHI/I3M YCJIOBCKA U €TI0 3I0POBLC

5.1

Oprasbl ¥ CHCTEMBI OpraHoB 4enoBeka. OTAeNbl TOJIOBHOTO MO3Ta NO3BOHOYHBIX JKUBOTHBIX.
Pednexkc u peduexropHast ayra. besycioBHbie u yciIOBHBIE peduiekchl. [ ymopanbHas
PETYJISIHS U SHIOKPUHHAS CUCTEMa )KUBOTHBIX U YelloBeKa. JKene3bl SHAOKPUHHON CUCTEMBI U
MX TOPMOHBI. JlelCTBME TOPMOHOB. B3auMMOCBS3b HEPBHOM M OHIOKPUHHOM CHCTEM.
['unoranamo-runodu3apaas cucrema. Pednexc um pedrnexropHas mayra. besycnoBHele u
YCTIOBHBIE peIIeKChI

5.2

3amuTa opranu3Ma ot Oose3Hel. IMMyHHas cucrema yenoBeka. KieTouHblil U TyMOpasIbHbIN
UMMYHUTET. BpOXXACHHBINA, NPHOOpPETeHHBIH crnenuuiIecknii HMMYHUTET. Teopus
KIIOHATbHO-cenekTuBHOTO MMMmyHuTera (II. Opmux, ®O.M. bepuer, C. Tonerasa).
BocnanmurenbHble OTBETHl OPraHU3MOB. Poilb  BpOXKJIEHHOIO HMMYHUTETa B Pa3BUTUU
CHUCTEMHBIX 3a00JIeBaHU

5.3

KpoBeHocHast cuctema u ee opranbl. Cepjiie, KpPOBEHOCHBIE COCYIbI W KpoBb. Kpyrm
KpoBooOpareHusi. Pabora cepaia u ee perysnus

5.4

I[BIXaHI/Ie YCJIOBCKaA. I[I/I(I)(I)Y?»I/I}I ra3oB 4YC€pe3 IMOBCPXHOCTH KIICTKH. I[LIX&TGJ'ILH&H cucTreMma
UCJIOBCKA. I[LIXaTeJIBHaH ITOBCPXHOCTL. Pel"y.]'I}II_II/I}I AbIXaHWs. I[BIX&TCJIBHLIC 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'IBHaH CHUCTEMaA YCJIO0BCKaA. OT)ICJ'ILI MMUIICBAPUTCIIEHOT O TpaKTa.
HI/IH_[eBapI/ITCJ'IBHLIC KCJIC3BbI. BHYTpI/IHOJ'IOCTHOG W BHYTPHUKIICTOYHOC NNIICBAPCHUC

5.6

HOKpOBH " UX IPOU3BOJHBIC. OpFaHLI BeIAeaeHU. [Toukm. CTpOGHI/Ie 151 CI)YHKI_II/IOHI/IpOBaHI/Ie
He(prHa. CDI/IJ'IBTpaLII/IH, CCKpeHuAa n O6paTHOC BCAaCbIBAHHUEC KaK MCXAaHHU3MBbI pa6OTBI OpTraHoOB
BBIICJICHUA. O6p8.30BaHI/IC MOYH Yy YCJIOBCKaA

5.7

I[BI/I)KCHI/IC YyeJI0BeKa: MbIicyHas cucTeMa. CKEICTHBIC MBIIINbBI U HUX pa60Ta. CTpOCHI/IC u
THUIIBI COCAUHEHUS KOCTEH

Teopus sBomonnu. Pazsutre )u3HU Ha 3eMie

6.1

OBosonioHHas teopust Y. JlapBuHa. [Ipeanocbuiky BO3HMKHOBEHUs NapBUHH3MA. JKU3HB U
Hay4dHas neareabHocTh Y. JlapBuHa.

JIBrokyme cuiibl 3Booury BUIoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh Pa3MHOKEHUS
OpraHU3MOB, HACJIEJICTBEHHAs M3MEHUYHMBOCTb, OOphOA 3a CYIIECTBOBAHHE, €CTECTBEHHBIH U
MCKYCCTBEHHBIN OTOOD).

Odopmnenne cunrernueckor Teopuu spomonuu (CTDI). HeittpanbHas Teopus 3BOJIIOLNU.
CoBpeMeHHast HBOJIIOIIMOHHAS OMOoJIOTHs. 3HaYeHHE HBOJIIOIIMOHHONW TeOpHH B (OPMHUPOBAHUN
€CTECTBCHHO-HAYYHOW KAPTHUHBI MUPA

6.2

[lomymnsiust Kak odieMeHTapHas eauHuia dBomonud. COBpEeMEHHbIE METOIbl OLIEHKH
FEHETUYECKOTO pazHoO00pa3usi U CTPYKTYpbl momyisiuil. M3Menenue reHodoHaa momynsuuu
KakK 3JIEMEHTapHOE 3BOJIIOIIMOHHOE SIBJIEHHE. 3aKOH reHeTn4Yeckoro pasHoBecus JIx. Xapau, B.
BaitnOepra.

OneMeHTapHble  (GakTophl (ABMKYIIME CHJIBI) JBOJIIONMHU. MyTallMOHHBIA  MpOIecC.




KomOnHaTuBHAsT W3MEHYMBOCTh. Jlpeiid TeHOB - cirydaifHble HEHAmpaBlICHHBbIE W3MEHEHUs
qacToT ameneil B momynsamusx. Dddext ocHoBarens. Murpauuu. M30msmus mOMySIsIMA:
reorpaduyeckas (MpOCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EctecTBeHHbII 0TOOp - Hampapisitomuil paktop sBosonuu. GopMbl ecTecTBEHHOro oTdopa:
ITBIDKYIIMH, CTAOWIU3UPYIOIITUH, pa3phIBalOIIHK (IU3pynTUBHBIN). [Tom0BO# 0TOOD.
[IprcriocoOIEeHHOCT, OpPraHM3MOB KakK pe3yJlbTaT MHUKPOIBOJIOUMHU. BO3HHKHOBEHHE
npucrnocoOieHnii 'y  opraHu3sMoB.  Apomopdo3bl  H  uavoanantanuu.  lIpumepsl
[PUCTIOCOOICHHI Y OpraHu3MoB. OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum U CTpyKTypa. BumooOpa3oBaHue Kak pe3yiabTaT MHKPOIBOJIOLUU.
M3omsiust - kiroueBod (akTop BumooOpazoBanus. Ilytu u cmocoOwsl BuaooOpa3zoBaHUS:
ajutonaTpuieckoe (reorpaduueckoe), cHUMMIaTpuueckoe (IKOJOTHYECKoe), '"MTHOBEHHOE"
(monummonau3anus, rudpuauzanus). JIuTenbHOCTh SBONIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posiib  9BOMIIOLIMOHHONM ~ OHOJorTMHM B pa3pabOTKEe HAyYHBIX METOJOB  COXpPaHEHUS
Oropa3zHooOpazus. MUKPOIBOIIONUS U KOABOJIOIHMS IMapa3uTOB U MX X03sieB. MexXaHHU3MbI
(bopMUPOBaHNS YCTOMYMBOCTH K aHTHOUOTHKAM M CIIOCOOBI OOPHOBI C HEel

6.3

MGTOI[I)I HU3YUCHUS MAKpPOI3BOJJIOIHH. ITaneoHnToornyeckue MCTOAbl HM3Y4YCHHA DSBOJIIOIMH.
[lepexonnbie GOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpadudeckne MeTo b U3ydeHus sBoitoin. CpaBHeHHE (BIopsl U (hayHbI MATEPUKOB U
ocTpoBOB. broreorpadudeckue oomactu 3eMin. BUabI-DHIEMUKHA U PEITUKTHI.
OMOpPHOJIOTHYECKUE U CPABHUTEILHO-MOP(HOIOTHIECKAE METOABl H3YYEHHUS HBOIIOIUH.
['eHeTHUECKUE MeXaHU3MEI SBOJIIOOMH OHTOI'CHE3a MU IIOABJIICHHUSA 3BOJIOIHMOHHBIX HOBIIIECCTB.
I"oMonoruuneie u AHAJIOTUYHBIC OpraHbl. PYZ[I/IMGHTapHI)IG OpraHbl n aTaBU3MBbI.
MOJIGKy.]I?IpHO-FCHGTH‘IeCKI/Ie, OMOXMMHYECKHE U MaTeMaTHYEeCKUE MCTOAbl H3YUYCHUA
DBOJIFOIIUN. T'oMmostoruuneie TeHbI. COBpeMeHHBIG MCTOJbI ITOCTPOCHUA (1)I/IJIOI‘€H€TI/I‘~ICCKI/IX
JICPCBHCB. XpOMOCOMHI)IG MyTalluy U 3BOJIIOHA 'CHOMOB.

OOmre 3aKOHOMEPHOCTH (MpaBuiia) 3BOMOIMH. HeoOpaTUMOCTh 3BOIOIUHU. AJanTHBHAS
paguanus. HepaBHOMEPHOCTH TEMITOB YBOJIIOLMH

6.4

Hayunbple rumnore3sl NPOUCXOXKJIEHUS >KM3HM Ha 3emisie. AOHOreHe3 U MaHCHEPMUS.
JloHayuHbIe TPECTABICHUS O 3apOKJIECHUM KU3HHU (KpealnoHu3M). ['mnore3a MOCTOSHHOTO
caMO3apOXKJIeHUsl KM3HU U ee ompoBepxeHue onsitamu @. Penu, JI. Cnamnanuanu, JI
[Tactepa. [IponcxoxaeHre U3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE 3Tambl HeopraHuyeckoil sBomouuu. [lmaHerapHas (reosjoruyeckasl) 3BOJIOLHUSL.
XrMu4ecKasi HBOJIIOLNS. AOHMOTEeHHBI CUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumiepa u I'. IOpu. O6pazoBanue moaumepoB u3 MoHoMmepoB. KoarepBarHas
runore3a AWM. Onapuna, runore3a nepBuyHoro OyinboHa JIk. XoinjeiiHa, reHeTHuyeckas
runote3a . Memnepa. Pu6osumbr (T. Yex) um rumoreza "mmpa PHK" V. TunGepra.
DopmupoBaHne MeMOpaH ¥ BOSHUKHOBEHHUE TPOTOKJIETKH.

Nctopus 3emam W MeTonbl €€ u3ydeHus. Vickomaemble OpraHMYecKHUE OCTATKH.
['eoxpoHoyoruss u ee Meroabl. OTHocuTenbHass W aOCOJIOTHAsT TEOXPOHOJIOTHS.
['eoxpoHOIOrHYEcKast IKaja: 30Hbl, IPbl, IEPHUOIbI, JTTOXH.

HauanpHbple 3Tanbel opraHuyeckoil 3Bostonuu. llosBieHue W HBONIOLMS TMEPBBIX KIETOK.
OBoironuss MeTabonu3ma. Bo3HHKHOBeHHE MepBBIX 3KOocHcTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIJICHKM KaK aHajor mepBbix Ha 3emie coodmiectB. CtpomaTonuThl. I[IpokxapuoTsl u
PYKapHUOTHI.

[IpoucxoxaeHue -5ykapuoT (cuMOHOreHe3). OBOJIOLHMOHHOE MPOUCXOXKACHUE BHUPYCOB.
[IpoucxoXxaeHne MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HHKHOBEHHE OCHOBHBIX TpYII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

(OCHOBHBIE ATaIlbl YBOJIOIMN BBICIINX pacTeHui. OCcHOBHBIE apomMop(do3bl pacTeHuil. Berxo/
pactenuii Ha cymry. [losiBIeHHE CIOPOBBIX pAacTEHUM M 3aBOEBaHME MMM CylIH. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

(OCHOBHBIE 3TaIlbI 3BOJIIOIUHU )KMUBOTHOTO MUpa. OCHOBHBIE apoMOp(]O3bI )KUBOTHBIX. Benackas
dayna. KemOpulickuii B3pbIB - TOSBIEHHE COBPEMEHHBIX THUIIOB. [lepBbie XOpIIOBBHIE

PKUBOTHBIC. JKM3Hb B BOZIC. DBOIOIHUS MMO3BOHOUYHBIX. [IponcxoxaeHue ampuoOuii u penTuini.




[Tpoucxoxaenue miekonuraromux U ntuil. [IpuHnum kimoueBoro apomopdosa. OcBoeHue
6eCH03BOHO‘-IHI>IMI/I 1 MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3zBuTne *u3HU Ha 3emiie MO 3paM M NEpUoAaMm: apxeH, MpoTepo30H, Majaeo30M, Me3030H,
KaiiHO301. OOmas xapakTepuCTHKa KJIMMaTa U reojiorndeckux mpoieccoB. [losBieHue u
paclBET XapaKTEepPHBIX OPraHU3MOB. YTJIe0Opa3oBaHME: €ro YCIOBUS M BIMSHHE Ha ra30BBbIN
cocTaB aTMOC(ephbl.

MaccoBble BBIMHpAHUSI - HKOJIOIMYECKHWE KpHU3HCHI Mpouuioro. IIpuyuHBI U ClEeNCTBUS
MaccoBbIX BoIMUpaHHil. COBpEMEHHBIN 9KOJIOTHYECKUI KPU3UC, €F0 0COOCHHOCTH

6.5

Pasnensl u 3amaun anTponosoruu. Meronsl anTponojorud. CTaHOBIEHHE NPEACTaBICHUN O
[IPOUCXOXKAEHNUN YesoBeKa. COBPEMEHHbIE HayUHbIE TEOPUH.

CX0/1cTBO uenoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MOJI0KEHUE YenoBeka. CBUAETENbCTBA
CXOJ/ICTBAa YEJIOBEKA C >KUBOTHBIMH: CPAaBHUTEIHHO-MOPQOIOTHUECKUE, IMOPUOIOTHUECKUE,
¢dusnonoro-onoxumMuueckue, moBeAeHYeckre. OTiIMyMs ~ YeJoBeKa  OT  JKMBOTHBIX.
[IpsiMOXOKJ€HNE U KOMILJIEKC CBSI3aHHBIX C HUM IpU3HAKOB. Pa3BuTHE TOJIOBHOrO MO3ra u
BTOPOW CUTHAJIbHOUN CUCTEMBI.

JIBmokyne cuiibl ((pakTopbl) aHTpONOreHe3a: Ouosoruveckue, couuanbHbie. COOTHOIICHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OCHOBHBIE CTaJMM aHTPOIOreHe3a. ABCTPAJIONUTEKU - ABYHOTHE NpeaKu Jiojed. Yenosek
YMEJBIN, MEPBbIE U3TOTOBJICHUs OpyIud Tpyna. YemoBeK NpsAMOXOMSIIMA M IEPBBIA BBIXOJ
Troiei 3a npenensl Adpuku. UenoBek reienb0eprekuii - o0yl MpeIoK HeaHaepTaTbCKOTO
YEJIOBEKAa M 4YeJOBEKa pa3yMHOro. YenoBek HeaHIEPTaJbCKUM KaK BHUJ JIOJIEH XOJIOIHOTO
KnuMmaTa. YeloBeK pasyMHBIM COBPEMEHHOI'O THWIIA, JEHUCOBCKHI YEJIOBEK, OCBOEHHE
KOHTUHEHTOB 3a npeaenamu AQpuki.

OBOJIIOLMS COBPEMEHHOI'O 4YesloBeKa. EcTecTBEeHHBIH OTOOp B MOMYJISALUSAX 4YeJIOBEKa.
MyTanoHHBIN Tporiecc u moauMopdusm. [lomynsaunoHHbIe BONHBL, Apeiid reHoB, MUTpanus 1
"3¢pexT ocHOBaTeNg" B MOMYJIALMSIX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacwl. [lonsitue o pace. bonpiime pacel: eBpomneougHas (eBpaszuiickas),
ABCTpaIO-HErpouIHas (IKBaTOpUAIbHAs), MOHTOJIOUAHAs (a3uaTCKO-aMepuKaHcKas). Bpems u
yTH paccelieHusi 4YelloBeka 1o IulaHere. EauHcTBO yenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCTh ueloBeKa K  pa3HbIM  yCIOBHSM
OKpyXaromiel cpeabl. BiusHue reorpaduueckoil cpensl u apeiida reHoB Ha MOpP(HOJIOTHIO U
(bU3HMOJIOTHIO YeTOBeKa

7 [9KOCHCTEMBI M IPUCYIIHE UM 3aKOHOMEPHOCTH
7.1 [Pa3mernsl u 3a1auu 5K07I0THH. CBSI3b IKOJIOTHH C APYTUMHU HAYKAMH.
Metonbel skosioruu. [loneBbie HaOMOAEHUS. DKCIEPUMEHTHl B JKOJIOTUU: TMPUPOIHBIE U
imaboparopHble. MoaenupoBaHue B 3KOJIOTMH. MOHUTOPUHT OKPYKarOIIeH Cpe/ibl: JTOKAIbHBIMH,
[PETHOHAIILHBIN U TT100aTbHBIN
7.2 Dxonornueckue (akTOpbl U 3aKOHOMEPHOCTH HMX JeicTBusl. Kimaccudukamus: K0JI0rHIecKux

(dakTopoB: abuoTHUYecKkne, OMOTHUYECKHE, aHTpOoIoreHHbIe. O0mne 3aKOHOMEPHOCTH JISHCTBHS
brosorudeckux ¢akrtopos. [Ipasuno munumyma (K. npenrens, FO. JInOux). TonepaHTHOCTB.
(OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

A6uotnueckue (aktopbl. CBeT Kak sKonoruueckuid Qaxrtop. JlelcTBue pasHBIX Y4acTKOB
COJTHEYHOI'O CIHEKTpa Ha OpPraHu3Mbl. DKOJOTMYECKHE TPYMHMbl PACTEHUHW U YKUBOTHBIX IO
OTHOIIEHWIO K cBeTy. CurHanpHass podb cBera. @DoromepuonusM. Temmeparypa Kak
bkosoruueckuil  ¢akrop. /[leiictBue Temneparypbl Ha opraHusMmbl. [loiikuiorepmHble u
FOMONOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHocTe Kkak skosornyeckuit (akrop. IlpucnocobneHuss pacTeHUd K NOJAEpKaHHUIO
BogHOTO Oanmanca. Knmaccudukanmsi pacTeHuid 1Mo OTHOIICHHIO K Boje. [lpucmocoGneHus
PKMBOTHBIX K N3MEHEHHIO BOJHOTO PEXKHUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, IOYBEHHAas, INTyOMHHas
[OJNOYBEHHAs, BHyTpUOpraHuzMeHHas. du3nko-xuMuueckue OCOOCHHOCTH cpes OOUTaHUs
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K JKU3HU B pa3HbIX cpeliax.

bronornueckne putMbl. BHemHue um BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJUYHBIE PUTMBI.

[Tpricioco0eHHOCTh OPraHW3MOB K CE30HHBIM MU3MEHEHHUSM YCIOBHH JKU3HH.




DKuznennsie ¢opmbl opranu3moB. [loHstue o xu3HeHHOW ¢opme. JKu3HeHHBIE (OPMBI
PaCTeHUI: NIepeBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE TPAaBbl, OJHOJETHHE TPABBI
DKu3nenHbie (GOpMBI JKMBOTHBIX: THIPOOHMOHTHI, T€OOHMOHTHI, a’poOMOHTHL. OcoOeHHOCTH
CTpOCHUS ¥ 00pa3a KU3HU.

buotnyeckue (akropbl. Bumsl OMOTHYECKUX B3aMMOACHUCTBUI: KOHKYPCHIIUS, XUIITHUYECTBO,
cumMOno3 wu ero ¢Qopmer. Ilapasutusm, Koomepamus, MyTyaJd3M, KOMMEHCAIIU3M
(KBapTUPaAHTCTBO, HaxyiecOHW4YeCTBO). Herpoduueckne B3ammonelcTBHS  (TOMHYECKUE,
dopuueckue, dadbpuueckue). 3HaUeHUE OMOTHYECKUX B3aMMOJICUCTBHM JJIs CYIICCTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpuHIIMT KOHKYPEHTHOTO HCKITIOYCHUS

7.3

DKOJIOTMYECKHE XapaKTepUCTUKU momyssanuu. [lomymsmus kak Ouonornueckas cucrema. Poib
HEOJHOPOIHOCTU CpeAbl, (pu3MYecKux OapbepoB U OCOOEHHOCTEHl OMOJIOrMHM BHIOB B
(OpMHpPOBAaHUN TMPOCTPAHCTBEHHOM CTPYKTYpbl momynsauuii. OCHOBHBIE IIOKa3aTeln
[ONYJISILIUKA: YUCIEHHOCTb, IUIOTHOCTb, BO3PAcTHAas M II0JIOBas CTPYKTypa, POKIAEMOCTD,
[IPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIUSL.

JKoJoruyeckas CTpyKTypa mnonyiasuuu. OneHKa 4YHCIEHHOCTH mnomnyisuud. JluHamuka
[ONYJSIMMM W €€ peryinsauus. buoThueckwii mnoreHuuan mnonysinud. MozenupoBaHue
MMHAMHUKU nomyisuuu. KpuBble pocTa YUCIEHHOCTH MNONYJAUH. KpuBbIE BBDKHBaHUS.
Perynsuuss 4MCIEHHOCTH MNONYISUUN: PoOjb (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCALIUX OT
[JIOTHOCTU. DKOJIOTHYECKUe cTpareruu BuioB (I- u K-ctparerun).

[lonsitTue 006 »sKkosornyeckol Hume Bujaa. Mecrooburanue. MHoromepHas MoJEIb
pKoiornyeckor Humm Jx.M. Xarunncona. Pazmepsl akonornueckor HAmu. Ilotennuansaas u
peaM30BaHHAsl HUILIN.

Bun kak cucrema nomymsuvi. Apeansl BUAOB. Buabl M HMX JKU3HEHHBIE CTpPATETUU.
3aKOHOMEPHOCTH MOBEJEHUSI U MUTpAllMil )KUBOTHBIX. bronornyeckue MHBa3UM 4y>KEPOJHBIX
BHJIOB

7.4

CooOuiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMu B
OroreHo3e. DxocucreMa Kak oTKpbiTas cuctema (A.Jx. Tencnu). @yHKIMOHAIbHBIE OJIOKU
OpraHU3MOB B IKOCHCTEME: NMPOJYLIEHTbI, KOHCYMEHTBI, PeAyLeHTbl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. Aduornueckue 0J0ku d3kocucTeM. [1ouBbI U MBI B SKOCUCTEMAX.
KpyroBopoT BELIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE TOKAa3aTeNIM SKOCUCTEMbl. buomacca M MpoayKius. DKOJIOTHYECKHE MHpPaMUb]
urces1, OnomMacchl U SHEPTUH.

HampaBiieHHblE 3aKOHOMEpPHBIE CMEHBI COOOIECTB - CcyKieccud. [lepBuuHbIE W BTOpPUYHBIE
CYKIIECCMM W HMX HpUYUHBL. AHTpPONOIreHHbIE BO3JAEWUCTBUSA Ha cykueccuu. KimmakcHoe
cooOmiecTBo. bruopasHooOpa3ue M MOIHOTa KPyroBOpPOTa BEHIECTB - OCHOBA YCTOMYMBOCTH
COOOLIECTB.

[IprponHble SKOCHCTEMBL. AHTPOIOTEHHBIE 3KOCUCTEMBI. Arpo3kocucTeMa. ATrpolEeHO3.
Pazmiuaust MeX1y aHTPOTIOTCHHBIMU U IPUPOTHBIMU 3KOCUCTEMaMH.

YpOoskocucteMbl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas ¢iopa u ¢ayHa.
CuHaHTpoIM3alus TOpoJACKoil QayHbl. buosnornueckoe u XO3SIMICTBEHHOE 3HAYEHUE
Arpo3KocUcTeEM M ypOOdKOCHUCTEM.  3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX
B3aUMOJICVICTBUI OPraHU3MOB B 3KOCHCTEMAX.

[lepeHOC SHEpruu U BEUIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMH. Y CTOMUHMBOCTh OpraHU3MOB,
MOMYJISIIIMM ¥ SKOCHCTEM B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOMOT€HHBIX BO3ACHCTBUIM

7.5

brocdepa - obmerutanerapruas 0060g09Kka 3eMJIH, T/I€ CYIMIECTBYET WM CYIIECTBOBaIA KU3Hb.
Yuenue B.M. Bepnaackoro o 6mochepe. Ob6mactu 6mocdeps! u ee coctaB. JKruBoe BemecTBo
Orochepsl U ero PyHKIHUH.

3aKOHOMEpHOCTH cymecTBoBaHus Ounochepbl. OcobeHHOCTH Onocdepbl Kak Ta00ambHOM
bkocuctembl. J[MHamMuyeckoe paBHOBecue B Ouochepe. KpyroBopoTel BemecTts u
OMOTeOXMMHUYECKHE IUKITBI (yTiiepoia, a3oTa). PUTMu4YHOCTH siBieHM B Orocdepe.
3onanbHOCTE Onochepsl. [lonarue o 6uome. OCHOBHBIC OMOMBI CYIIIW: TYHJIpa, XBOMHBIE Jieca,
CMEIIaHHblE U IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, MYCTHIHH, TPOMHYECKHUE Jieca,
BBICOKOTOPBS. KituMar, pacTUTENbHBIN U KUBOTHBIM MUP OMOMOB CYIIIH.

CTpykTypa U (pyHKIHMS KHBBIX CHCTEM, OIIEHKA WX PECYPCHOrO MOTEHIManaa U Onoc@epHbIX




byHKIIII

7.6 [Dxonornueckre KPU3UChl U UX MPUYKHBL. Bo3jeiicTBue venoBeka Ha Ouocdepy. 3arps3HeHue
BO31yIIHOW cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOIHOM cpelpl. OXpaHa BOJHBIX PECYPCOB.
Paspymenne nousbl. OXxpaHa NOYBEHHBIX pecypcoB. M3MeHnenue knumara.

AHTPOIIOT€HHOE BO3JEHCTBUE HA PACTUTENIbHBIN U )KMBOTHBIM Mup. OXpaHa pacTUTEIBHOIO U
PKUBOTHOTO Mupa. OCHOBHBIE NPUHIMIBI OXpaHbl mpuponsl. Kpacuple kuuru. Oco6o
oxpansiemble ipupoiHbie Tepputopuu (OOIIT).

borannueckue cajpl ¥ 300J0TUYECKUE MTAPKH.

OCHOBHBIE NIPHUHLIMIIBI YCTOWYMBOIO Ppa3BUTHsI YEJIOBEYECTBA M MPHUPOAbI. ParroHanbHOE
PUPOJIOIOIB30BAHIE U COXPAaHEHUE OMOJIOTHYECKOro pa3HooOpasus 3eMiu

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Tema 1. buonorus kak Hayka - 2

Tewma 2. J)KuBbie cucTeMbl U UX Opranuzanus -1

Tema 3. XUMHUECKUI COCTAB M CTPOCHUE KIETKH — 8

Tema 4. XKusnenesITenbHOCTD KIETKU - 6

Tema 5. PazMHOXeHUE U MHIMBUyaIbHOE Pa3BUTUE OPTAHU3MOB — 5
Tema 6. HacnencTBEeHHOCTh M M3MEHUYHUBOCTH OPTaHH3MOB-8

Tewma 7. Cenekuys opraHu3MOB, OCHOBBI OMOTEXHOJIOTHH -3
PesepsHoe Bpems — 1

Bcero : 34 yaca

11 KUIIACC

Tema 1. DBomronmonHas ouonorus — 9

Tema 2. BO3HUKHOBEHHUE U Pa3BUTHE KU3HU Ha 3emie - 9
Tewma 3. Opranu3Msl U OKpYyKarolas cpeia — 5

Tema 4. CooO11iecTBa M 9KOJOTHUYECKHUE CHCTEMEI -9
PesepBHoe Bpemst — 2

Bceero: 34 gaca



