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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma mo yueOHOMYy mpeamery «buomorus» (mamee - OwojorHs) Ha YpOBHE CpeAaHero oOImero ooOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @epepanun», @I'OC COO, Konuenmuu mnpenojgaBaHus y4eOHOTO
npeameTa «buosorus» 1 OCHOBHBIX TOJIOKEHUH deepabHON pabodeit mporpaMMbl BOCITUTAHHUS.

Cornacuo nonoxenusMm ®I'OC COO npo¢uibHble yueOHbIe TPeIMETHI, H3ydaeMble Ha YTIIyOJIEHHOM YpOBHE, SIBISIOTCS criocoboM auddepeHunanim
00y4eHus1 Ha YpOBHE CPEIHEro OO0IIero oOpa3oBaHMs M MPHU3BAHBI 00ECIECYUTH MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIIMM, CPEIHHM OOIIMM, CPEIHUM
npo¢eCCUOHATBLHBIM M BBICIIUM 00pa3oBaHHEM. B TO e Bpems KaXIbld U3 ATUX Y4YEOHBIX NMPEIMETOB JOJKEH ObITh OpUEHTHPOBAH HAa NMPHOPHUTETHOE
pelieHre o0pa3oBaTeNIbHBIX, BOCIUTATEIbHBIX U Pa3BUBAIOLIUX 3a/a4, CBS3aHHBIX ¢ MpodopueHTanueil o0ydalomuxcs 1 CTUMYJIMPOBAaHUEM HHTEpeca K
KOHKPETHON 00J1acTH HAyYHOTO 3HAHMS, CBSI3aHHOTO ¢ OMOJIOTHEH, MEAUIIMHOMN, SKOJIOTUEH, ICUXO0JIOTHEH, CITIOPTOM MU BOCHHBIM JIEJIOM.

[IporpamMma no yue6HOMY mipenmMety «buonorus» maér npeactaBieHue o 1eNd U 33Jadax U3ydeHus yueOHoro npeamera «buonorus» Ha yriayOnéHHOM
YpOBHE, ompenenser o0s3aTesibHoe (MHBApHAHTHOE) NPEAMETHOE COJAEpKAHKUE, ero CTPYKTYpUpPOBAHMUE IO pa3jeiaM U TeMaM, pacupeiesieHHe Mo Kiiaccam,
PEKOMEHIyeT MOCJIeI0BAaTEIbHOCTh U3YUeHHs] Y4eOHOTO MaTepuana ¢ y4éToOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JJOTMKU y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOyuarommxcs. B mporpamme mo OMONOrMHM peayin30BaH NPUHIMII MIPEEMCTBEHHOCTH C M3YYCHHEM OMOJIOTMM Ha YPOBHE
OCHOBHOTO o00mero ooOpa3zoBaHusi, Oyiarogaps 4YeMy [pOCMaTpHUBAaeTCs HAlpaBiICHHOCTh Ha IMOCJEAYIollee pa3BUTHE OWOJIOTMYECKUX 3HAHUH,
OpPUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHME €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHS, IKOJOTHUECKOTO MBIIIICHHS, IPEACTABICHUI O 3I0pOBOM 00pa3e KU3HH, Ha
BOCIIMTaHHE OEpPEeKHOI0 OTHOILIEHUS K OKpyXarouledl mpuponHoil cpene. B mporpamMMe mo Ouosiornu Takke MOKa3aHbl BO3MOXKHOCTH yueOHOro IpeameTa
«buonorusa» B peanmzauuu Tpeboanuit ®I'OC COO k mIaHUpPyeMbIM JHYHOCTHBIM, METANpPEIMETHBIM M IPEIMETHBIM pe3ysibTaTaM OOydeHUs U B
(GbOpMUPOBAHUN OCHOBHBIX BHUJIOB Y4EOHO-IIO3HABATEIbHOW JEATENLHOCTH OOYYaroImIMXCS MO OCBOCHMIO COJEpXaHUs OHMOJIOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeIHero o01ero oopazoBaHusl.

VYuebnsiii penmer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHS 3aBeplIacT OMOJIOTHYECKOE 00pa3oBaHWE B IIKOJIE MU OPUEHTHPOBAH HA
pacupenue 1 yriayosieHue 3HaHui 00yJaromuxcst O )KUBOM NPUPOE, OCHOBAX MOJIEKYJISIPHOM M KJIIETOYHON OHOJIOTUH, SMOPUOJIOTHH U OMOJIOTUU Pa3BUTHA,
TEeHETHUKH, CEeJIEKIIUU, ONOTEXHOJIOTUH, BOITIOIMOHHOTO YUEHHS U SKOJIOTHH.

N3zyuenne yueOHOro mpeamera «buosnorus» Ha yriyOJIeHHOM YpPOBHE OPHEHTHPOBAHO HA MOJATOTOBKY OOYYarOMIMXCS K MOCIEAYIOIEMY MOTYyYSHHIO
Ounonornyeckoro oOpa3oBaHMsI B By3aX M OpraHU3alMsIX cpenHero mpodeccrmoHambHOro oOpa3zoBaHus. OCHOBY €ro CoJep)KaHHs COCTaBIIsIET CHCTEMa
OMOJIOTUYECKUX 3HAHHM, MOJyYEHHBIX NMPH U3YyUYEHHUH OOYYaroIIUMHCS COOTBETCTBYIOLIMX CHUCTEMAaTHUYECKUX pa3[esioB OMOJIOTMU HAa YPOBHE OCHOBHOTO
obuiero oopazoBanus, B 10—11 kimaccax 3Tu 3HaHUS MOJy4YarOT pa3BUTHE. Tak, paclIMpeHbl U yriayOaeHbl OMOIOrHYeCKHe 3HAHUSA O PACTEHUSIX, )KUBOTHBIX,
rpubax, OakTepusX, OpraHM3Me YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KHM3HM, JONOJHHUTENBHO BKIIOUEHBI OMOJIOTMYECKHE CBEACHUS NPHUKIATHOIO U
MIOMCKOBOI'O XapakTepa, KOTOpPhlE MOKHO HCIIOJIb30BAaTh KaK OPUEHTUPHI MJIs MOCIENyIoIero BbiOOpa mpodeccun. Bo3mokHa Takke WHTErparus
OMOJIOTUYECKUX 3HAHUH C COOTBETCTBYIOILMMH 3HAHUSAMHU, [TOJyYECHHBIMH 00YUYaIOIIMMUCS MPU U3YUeHUU PU3UKU, XUMHUHU, Teorpaduu 1 MaTeMaTHKU.

CrpykTypa nporpamMmsl Mo yuyeOHOMy mnpeamery "buonorus" orpakaeT CUCTEMHO-YPOBHEBBIM M 3BOJIIOIMOHHBIM MOAXOJbl K M3YYEHHIO OWOJIOTHU.
CornacHo UM, U3y4YalOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE Ul dKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alMM, YBOJIOIMH OPraHUYeCKOro MUpa Ha
3emiie, coxpaHeHus OMOJIOTHYECKOTO pa3HOOOpa3us TaHeThl. Tak, B 10 Ki1acce u3y4aroTcss OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTUH, SMOPHOJIOTHH U
OMOJIOTUY PA3BUTHUS, TCHETUKHU U CEJNEKINUU, OMOTEXHOJIOTMH U CUHTETUYECKONW OMOJIOTHH, aKTyaTU3UpyIOTCs 3HaHHUsI 00ydaroImuxcs 1o 00TaHUKe, 300JI0THH,
aHaToMuH, ¢pusnosioruu yenoneka. B 11 kiacce n3ydaroTcs 3BOIIOLUMOHHOE YUEHHE, OCHOBBI 3KOJIOTHH U yueHue o buocdepe.

VYueOHblil npenMeT «buonorus» npu3BaH 00ecleYUTh OCBOCHHE OOYYaroIUMHCS OMOJOIMYECKHX TEOpUH M 3aKOHOB, MJIEH, MPUHLUIIOB U INpaBHI,
JeKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTUHBI MHUpa, 3HAHUM O CTPOEHUMH, MHOTOOOpasMu U OCOOCHHOCTSIX KJIETKH, OpraHU3Ma,
HOIYJIAUKM, OHOLEHO3a, HKOCHUCTEMbI, O BBIJAIOMIMXCS HAYYHBIX JIOCTHKEHUSAX, COBPEMEHHBIX MHCCIIECJOBAHUSAX B OHOJOIMM, NPUKIAJHBIX aCIEKTax
Ouonornueckux 3HaHMM. [ pa3BUTUS M TOJJEpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTMH HapsAAy CO 3HAUYUTEIbHBIM OOBEMOM TEOPETUYECKOTO




MaTepHuaia B COEpKaHHH MPOrpaMMbl 10 OMOJIOTHH MPEIYyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAaHOBJIECHHMS M Pa3BUTHS TOM WM MHOW 0OJIAaCTH OHOJIOTHH,
BKJIAJIOM OT€UECTBEHHBIX U 3apyOeKHBIX YUEHBIX B pEIICHHE BAKHEHIINX OUOJIOTMYECKUX U SKOJIOTHUECKUX MpooIIem.

Llenp u3yueHust yueOHoro npeamMera «buomnorus» Ha yriayOJE€HHOM YpOBHE — OBJa/ieHHE OOYYaIOUIMMUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIHMOHATBHOM
OpraHMu3aIy JKUBBIX CHCTEM PA3HOrO paHra M MpuoOpeTeHHe YMEHHMM HCIOJIb30BaTh ATH 3HaHHUS B (OPMUPOBAHUU HHTEpeca K ONpeAeNéHHOW 00JacTH
npodecCUOHATIBHOM 1A TeIbHOCTH, CBSA3aHHOM ¢ OMOJIOTHEH, MK K BBIOOPY Y4eOHOTOo 3aBeJIeHHs ISl POIOJDKEHUSI OMOJIOTHUECKOro 00pa3oBaHusl.

Joctrxenue neian usyueHus yueonoro npeameta «bruonorusp» Ha yriyO0aéHHOM ypoBHE 00€CIeUnBaeTCsl PeIICHUEM CIEAYIONUX 3a/1ay:

OCBOCHHME OOYYaIOUIMMHUCS CHCTEMBl OHOJOTMYECKMX 3HAaHUM: 00 OCHOBHBIX OMOJIOTMYECKUX TEOpHUAX, KOHIEMLUAX, THIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX U TMpaBUiIaX, COCTaBISIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAay4HYI0 KapTUHY MHpa; O CTPOCHHH, MHOrooOpasum U OCOOEHHOCTSX
OMOJIOTUYECKUX CHCTEM (KJIETKA, OPraHu3M, MOMYJISIHs, BUJ, OMOreoneHo3, 0uocdepa); O BBLAAIOLUIMXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEOBAHUSAX B
Oouooruu;

O3HAKOMJICHHE OOYYaloUIMXCS ¢ METOJAaMH IO3HAaHUS XUBOW INPHPOJBL: MCCIENOBATEIBCKUMHM METOJAaMHU OHMOJIOIMYECKHX HayK (MOJEKYJSPHOW U
KJIETOYHOU OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTUH PA3BUTHS, TCHETUKU U CEJICKITNH, OMOTEXHOJOTHH M CHHTETHYECKOW OMOJIOTHH, TTaJICOHTOJIOTHH, YKOJIOTHH);
METOAAMU CaMOCTOSITEJIbHOTO IPOBEJCHUS OWOJOTHUECKUX HCCIeoBaHUN B JjabopaTopud M B mpuponae (HaOmroaeHue, U3MEpeHue, HKCIEPUMEHT,
MOJICIIUPOBAHUE);

OBJIQICHUE OOYYAIOUIUMHCA YMEHUSMHU: CAMOCTOSITEIbHO HAXOIUTh, aHAJTU3UPOBATh U UCIIOJIB30BaTh OMOJOTHUYECKYI0 MH(OPMAIIHMIO; MOJIb30BATHCS
OMOJIOrMYeCKON TEePMUHOJIOTHENH W CHMBOJIMKOW; YCTaHABJIMBATH CBSI3b MEXKAY PAa3BUTHEM OMOJIOIMHM U COLUAIBHO-3KOHOMHYECKHMMH M 3KOJOTHYECKUMHU
npobjaeMaMy 4eJI0BEeYeCTBa; OLIGHUBATh MOCIEACTBUS CBOCH AEATEIBHOCTH MO OTHOIIEHHUIO K OKPY’KAIOIIeW MPUPOIHOM cpese, COOCTBEHHOMY 370POBBIO U
3I0POBBIO0 OKPYKAIOIIMX JIOJIeH; OOOCHOBBIBATH M COOJIO/IaTh MEphl MPOQUIAKTHKK WHEOEKIIMOHHBIX 3a00JICBaHWM, TMpaBWIa IMOBEJICHUS B MPUPOJE U
oOecrieueHnss 0€30MacHOCTH COOCTBEHHOM >KM3HENESATEIbHOCTH B YPE3BbIUANHBIX CHUTYalUSX NMPUPOJHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepH30BaTh
COBpPEMEHHbIE Hay4HbI€ OTKPBITUS B 00JaCTH OMOJIOTHY;

pa3BUTHE y 00yUaIONIMXCsl MHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MpOIIecCe 3HAKOMCTBA C BBLIAIOLUIMMHUCS OTKPBITUAMU U COBPEMEHHBIMU
UCCIIEIOBAaHUsIMH B OMOJIOTMM, pEIIaeMbIMH €10 MpodjeMaMHu, METOAOJOrHe OHOJIOTUYECKOr0 HCCIeA0BaHUs, MPOBEAEHUS JKCHEPUMEHTAIbHbBIX
UCCIIEIOBAaHHM, peIIeHUs] OMOIOTHYECKUX 3a]1a4, MOJIETUPOBaHHS OMOIOTHYECKHX 00BEKTOB U MPOIIECCOB;

BOCIIMTaHHE Yy OOyYaroluXcs HEHHOCTHOTO OTHOUIEHMsI K XMBOW HpPUPOJIE B LIEJIOM M K OTIEIbHBIM €€ 00OBbeKTaM M SIBICHUSM; (OpMHUpPOBaHUE
HKOJIOTHUECKOM, TeHETHUECKONW I'PaMOTHOCTH, OOIIeH KyJIbTYphl IOBEACHUS B IPUPO/IE; UHTETPALIMH €CTECTBEHHO-HAYYHbIX 3HAHUIA;

npuodpereHne 00yyarUMHUC] KOMIETEHTHOCTH B PallMOHAIbHOM IPUPOIONOIb30BaHUH (COOII0IEHIE MPAaBUJI IIOBEIEHUS B IPUPOE, OXPaHbl BUJIOB,
9KOCUCTEM, Ouocdepsl), COXpaHEHHMH COOCTBEHHOTO 3[0POBbS M 3I0POBbS OKPYKAIOLUMX JtoJeH (cobmofeHus Mep NpodUiIakTHKH 3a00JeBaHUH,
oOecrieueHne O€30MACHOCTH JKU3HENEATENIBHOCTH B YPE3BbIYAWHBIX CUTYalMsAX MPUPOJHOTO M TEXHOT€HHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUI U YMEHUH B MOBCETHEBHOM JKU3HU;

CO3/IaHME€ YCIIOBUHM JJI1 OCO3HAHHOTO BbIOOpa 0OyYaIOIIMMHUCSA WHAMBUAYAIbHON 00pa3oBaTeNbHOM TPAaeKTOPUH, CHOCOOCTBYIOUIEH MOCIEIyIOMIEMY
npodeCCHOHATBHOMY CaMOOIIPEIEICHUIO, B COOTBETCTBUU C MHMBHLYyJIbHBIMU UHTEPECaMH U MOTPEOHOCTSIMU PETHOHA.

OO0m1ee 4rciio YacoB, OTBEACHHBIX HA M3yUeHHE OMOJIOTHUH Ha YIIIyOJICHHOM YPOBHE CpeHero obmiero oOpa3zoBanus, cocrapiset 204 gaca: B 10 kmacce
— 102 yaca (3 yaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B HEZIeNI0).

OT60p OopraHu3alMOHHBIX (OPM, METOJIOB U CPEACTB O0yUEHHUsI OMOJIOTUN OCYLIECTBIISIETCS C YUETOM CHEIU(PUKU €0 COJAEpKaHUs U HApaBICHHOCTU
Ha MPOJI0KEHNE OMOIOrHYecKoro 00pa3oBaHusl B OPraHU3aLUAX CPEJHET0 MPOPECCUOHATBHOIO U BBICILIEI0 00pa30BaHMUS.

OO0s13aTeNbHBIM YCIOBUEM MPU 00y4YEHHH OHOJIOTMHM Ha yriyOJEHHOM YPOBHE SIBJSIETCS MpPOBEIEHUE J1a00paTOPHBIX M MPAaKTHUECKUX padoT. Takxke
ydacTre 00y4aroMXcsl B BHIIOJIHEHUH IPOEKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX paboT, TeMAaTHKa KOTOPBIX OMPENEIIIETCS YUUTEIEM Ha OCHOBE UMEIOLIMXCS
MaTepUaIbHO-TEXHUYECKUX pecypcoB U MecTHBIX NpupoaHbIX yciaosuil. COAEP)KAHUE OBYYEHUA 11 KJIACC




Tema 1. 3apoxaeHue 1 pa3BUTHE IBOJTIIHOHHBIX MPeICTABICHN B O0HOJIOTHHI

OpomonronHas Teopust Y. lapsuna. [Ipeanoceuiku BOSHUKHOBEHHS AapBUHU3MA. JKU3Hb U Hay4Has aearesibHocTh Y. JlapBuHa.

JBmxymue cuiibl 3Bostounu BUIOB 1o Y. JlapBuHY (BBICOKas HHTEHCHBHOCTb Pa3MHOKEHUSI OPraHU3MOB, HACJIECTBEHHAs U3MEHYMBOCTh, OOph0a 3a
CyIIECTBOBAaHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunternueckoil teopun sBomoru (CTD). HeifrpanpHast Teopust sBomioruu. CoBpeMeHHAs HBOJIOIHOHHAs OHONOrHs. 3HaueHUe
HBOJIIOL[MOHHON TEOpUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOH KapTHHBI MUpA.

JleMoHCcTpanuu

[Toptpetsl: Apucrorens, K. JIunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kiowe, Y. lapsun, C. C. YerBepukos, . U. lImanbraysen, [x. XonaeiH,
J. K. benses.

Tabmuupl u cxemsl: «Cuctema >xuoir mpupoabl (o K. JluanHero)», «JlectHuma sxkuBbIX cymiecTB (o Jlamapky)», «Mexanusm (HopMUpOBaHUS
npucnocoOIeHni y pacTeHuil u )kuBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsus Y. Jlapsunay, «Haxonku Y. apsunay», «@opmbl 00pbObI
3a cymecTtBoBaHue», «Ilopoasl romy6eit», «MHoroodpasue KylabTypHBIX (opM KamycTsl», «llopoabl JOMaIIHUX KUBOTHBIX», «CXxema 00pa3oBaHMs HOBBIX
BuoB (110 Y. lapBuny)», «Cxema COOTHOIICHUS IBHKYIIMX CHUJI 3BOJIIOLUNY, « OCHOBHBIE MOJIOKEHHUS CUHTETUYECKON TEOPHH IBOIIOLIUI.

Tema 2. MUKpPO3BOJIIOLMS U €€ pe3yabTaThbl

[Tormynsanust Kak »JIeMeHTapHas eAuHuIa 3BoiouuH. COBpEeMEHHBIE METO/bl OLCHKH T'e€HETHYECKOTO pa3HooOpas3usi M CTPYKTYphl MOIYJISALUI.
N3menenne reHooH1a MOMYJISAIUKA KaK 3JIEMEHTApPHOE IBOTIOIIMOHHOE SIBJICHUE. 3aKOH reHeTndeckoro paBHoBecus [[x. Xapau, B. Baitn6epra.

OnemeHTapHble (DaKTOpbl (IBMXKYIIME CHIIBI) 3BOJIOLMH. MyTanuoHHbId mporecc. KomOuHaTHBHAas HM3MeHYMBOCTH. [lpelid reHoB — ciyuaiiHble
HEHaNpaBJieHHblE W3MEHEHHs 4YacTOT aijiened B mnomyisuusx. D¢dekt ocHoBarens. Ipgexm Oymouiniounoco eopnviwika. CHudxiceHue 2eHemuuecko2o
pasznoodpazus: npuuuHvl u creocmeus. llposenenue s¢gpgexma Opeiigha cenoe 6 Oonvuux u manvix nonyaayusx. Murpanuu. M30msuus MOMySIsIUl:
reorpaduueckas (IpocTpaHCTBEHHAas ), Ouoornyeckas (penpoayKTUBHAS).

EcrecTBenHblii oTO0p — Hampapisitoumii (akrop sBomoruu. PopMBl €CTECTBEHHOIO OTOOpa: JBMKYIIMN, CTaOMIU3UPYIOMIMN, pa3pbIBAIOLIHIA
(nu3pyntuBHbIi). [TonoBoit 0T60p. BO3HUKHOBEHME U 3BOJIOLUS COLIMATIBLHOTO MTOBEACHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OPraHu3MOB KaK pe3ybTaT MUKPOAIBOIIONHMH. BO3HMKHOBEHHE PUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMop(03bl U UIMOAJANTAIIUH.
[Tpumeps! npucnocodaeHuil y opraHu3MoB: Mopdosiornyeckue, Gu3nosornyeckue, OnoXuMudeckue, nopeaeHyeckrue. OTHOCUTEIbHOCTh IPUCIIOCOOIEHHOCTH
OpraHu3MOB.

Bun, ero xputepuu u cTpykTypa. BumoobpazoBanue kak pe3yibTaT MUKpO3BOJoUuU. M3onauus — kmodeBoil (axTop BuaooOpazoBanus. Ilytu u
crocoObl BHI000pa30BaHMA: ajulonaTpuueckoe (reorpapuueckoe), CUMIATPUYECKOE (IKOJIOTHUECKOE), «MTHOBEHHOE» (TIONMIUIONAN3ALUS, THOpUAU3AINs).
JIUTeabHOCTh IBOJIOLMOHHBIX ITPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Posb 3BOMIOLIMOHHON OMoONIOTHH B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHsI OMopa3zHo00pa3us. MUKPOIBOMIONMS U KOIBOIIOLUS MMapa3uToOB U HX
X031€B. MexaHu3Mbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTUKAM U CIOCOOBI OOPHOBI ¢ HEH.

JleMoHCcTpaLun

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupel u cxembl: «MyTalMOHHas HM3MEHUMBOCTHY, «llomynsuuoHHas cTpykTypa BuAa», «Cxema NposBIeHHUS 3akoHa Xapau—BaiinOepray,
«/IBrKyIye cuibl 3BOJIIOLUNY, «DKOJIOTHYECKas HM30JIMS HOMyJSAuid ceBaHCKoi (openny», «['eorpaduueckas M30IALUsA JTUCTBEHHUIBI CUOMPCKON M
JUCTBEHHUIIBI JaypcKoi», «[lomymsioHHbIe BOJIHBI YMCIEHHOCTU XUIIHHUKOB U XKepTB», «Cxema AeMCTBUS €CTECTBEHHOro oTOopa», «Dopmbl 0OpbOBI 3a
cyuecTBoBaHue», «MHnycTpuanbHblii MenaHu3M», «OKupble nckonaemsie», «IloKpOBUTENBCTBEHHAs OKpacka XUBOTHBIX», «lIpemynpexnaronias okpacka
KUBOTHBIX», «Dusnonoruueckue agantrauun», «lIpucrnocobiieHHOCTh OpraHU3MOB U €€ OTHOCUTENbHOCTH», «Kputepuu Buma», «Buibl-ABOWHUKWY,




«CtpykTtypa Buaa B npupone», «Crocobbl BuaooOpazoBaHus», «leorpaduueckoe BumooOpazoBaHHE TpPEX BUAOB JIAHABILEH», «IKOIOTHYECKOE
BH1000pa30BaHKe BUIOB CHHHID, «llomurmonabl pactennin», «KamycTHO-peeuHbIid THOPUT.

Ob6opynoBanue: repdapuy pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Yyyesla NTULl M 3BEpell C MpHMepaMH Pa3IMYHbIX MPUCHIOCOONECHUH, yydena NTULl U
3BEpEH pa3HBIX BUJOB, repOapuu pacTeHU OJIM3KUX BUIOB, 00PA30BABIINXCS PA3TUIHBIMH CIIOCOOAMH.

JlabopaTopHasi pa6oTa «BrIsiBIeHIE H3MEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTopnas padora «IIpucrnocobieHrs opraHu3MOB U UX OTHOCUTEIIbHAS 11EJIECO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHEHHE BUJIOB 110 MOP(HOIIOTUIECKOMY KPHUTEPUIO».

Tema 3. Makpo3Bosouus U eé pe3yJibTaTbl

Metoabl u3ydeHus: MakpodsBoiouuu. IlameoHromoruueckue MeTonbl U3yueHHs HBoitonuu. llepexonnsie ¢GopmMbl M (DUIOTEHETHYECKUE PSIIbI
OpraHNU3MOB.

buoreorpaduueckue metopl n3ydeHus spomonnu. CpaBHeHue (iaopsl U payHbl MaTEpUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Bumpl-
SHIEMUKH U PEJIUKTHI.

OMOPHOTIOTHUECKUE U CPABHUTEIILHO-MOP(HOIOTHUECKUE METO bl U3YUEHUS 3BOMIOLNY. [ eHeTHUeCKre MeXaHU3Mbl SBOJIIOIIMA OHTOTEHE3a U MOSBICHHS
HBOJIFOLIMOHHBIX HOBIIECTB. ['OMOJIOrMYHbIE M aHAJIOTUYHBIE OpraHbl. Py TuMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKyJIIpHO-TeHETUYECKUE, OMOXUMHUUYECKHUE U
MaTeMaTHYeCKUE METO bl U3ydeHus 3Botonu. ['omonoruunsie rensl. CoBpeMeHHbIE METO/Ibl IOCTPOCHHUS (PHMIIOT€HETUYECKHX IEPEBbEB.

XPpOMOCOMHBIE MyTAIMU U 3BOJIFOLIMS TEHOMOB.

OO01re 3aKOHOMEPHOCTH (TIpaBuiIa) IBOJOLMH. [lpunyun cmensvt @ynkyuu. HeobpaTuMocTh 3BONIONMU. AJManTuBHAs paauanus. HepaBHOMEpPHOCTH
TEMIIOB 3BOJIOLUH.

JleMoHCcTpaLun

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroinep, 3. I'ekkensb.

Tabmuubl U cxembl: «DUIOTEHETHUECKUN psij JIOMAIN», «ApPXEONTepHKC», «3Bepo3yoOble smiepbl», «Crerouedans», «PuHnOpUTHY, «CeMeHHbIe
NanopoTHUKMN», «buoreorpaduueckue 30HbI 3eMian», «llpeiid koHTHHEHTOBY», «PenukThl», «HauanbHble cTaauu >MOPHOHATBHOIO Pa3BUTHSI MO3BOHOYHBIX
JKUBOTHBIX», «['OMOIIOTHYHBIE M aHAJIOTHYHBIE OpraHbl», «PyIUMEHTBI», «ATaBU3MBD), «XPOMOCOMHBIE Ha0OpBl YelOBeKa M IIUMMaH3e», «l1aBHbBIE
HAIpPaBIIEHUS IBOJIOLUN», «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJJIEKINH, TepOapiy, MyJISKUA UCKOMIAEMBIX OCTaTKOB OPTaHU3MOB, MYJISDKHA TOMOJIOTMYHBIX, QHAJIOTUYHBIX, Py TUMEHTAPHBIX OPTaHOB
U aTaBU3MOB, KOJUIEKI[MH HACEKOMBIX.

Tema 4. IIponcxoskaeHue u pa3BUTHeE )KU3HU Ha 3emiie

HayuHble runoTe3sl IpOUCX0XKIEHUS KU3HU Ha 3emiie. AOuoreHe3 u naHcrnepMusi. JloHay4Hble MpeacTaBICHUs O 3apOKICHUH KU3HU (KPEAI[IOHU3M).
['unore3a MOCTOSIHHOTO camMo03apoKIeHus XKU3HU U €€ omnpoBepxkenue omnbiTaMu @. Penu, JI. Cnamnanuanu, JI. Ilactepa. IlpoucxokneHue >kU3HU U
acTpoOHOJIOTHS.

OcHOBHBIE ATaIlbl HEOpraHU4ecKoi sBomonuu. [InanerapHas (reojoruyeckast) BOIIOLMS. XUMHUECKas 3BOITIONNA. AOHOTEeHHBIN CHHTE3 OPraHMYeCKuX
BeulecTB u3 Heoprannyeckux. OneiT C. Musiepa u I'. FOpu. OOpa3zoBanue nonumepoB u3 MoHomepoB. Koanepsarnasa runoreza A. M. Onapuna, runoresa
nepsuuHoro OynboHa [[x. Xomnpaeina, renerudeckas runoreza I'. Mémnepa. Pubosumer (T. Uek) u runoreza «vupa PHK» V. I'mnGepra. dopmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Hctopus 3emnu u meroabl e€ uzydeHus. lckomaemble opranmueckue octaTku. 'eoxpoHonorus u e€ meroabl. OTHocuTelbHas U aOCOMIOTHAs
reoxpoHoJiorus. I'eoxpoHosnornyeckas mKana: 0Hbl, 3pbl, IEPUO/bI, SITOXH.

HauanbHble 3Tansl opranndeckoi 3Bostonuy. [TosiBieHre 1 3BOIIOLNS NEPBBIX KJIETOK. DBOIIONMS MeTabonn3Ma. Bo3HUKHOBEHHE NEPBBIX SKOCUCTEM.
CoBpemeHHble MUKPOOHBIE OMOIIEHKU KaK aHAJIOT MepBbIX Ha 3emiie coolmiecTB. Ctpomaronutsl. [IpokapruoTsl U 3yKapuOTHI.




[Tponcxoxaenne -HykapuoT (CUMOHMOreHe3). DBOIIONMOHHOE MPOMCXOXKAEHHWE BUPYCOB. I[IpoMCXOXKIEHHE MHOTOKJIETOYHBIX OPTraHU3MOB.
BoO3HUKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tarbl 3BOJIONMU BhICIIUX pacTeHuil. OcHoBHBIE apoMop(do3bl pacTenuil. Brixon pactenuit Ha cymry. IlosiBieHne COpPOBBIX pacTeHUH U
3aBoeBaHUE UMH cyld. CeMeHHbIe pacTeHus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Tambl 3BOJIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMopdo3bl XKUBOTHBIX. Benzackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHUE
COBpPEMEHHBIX THMOB. [lepBbie XOpa0BBIC XUBOTHBIC. JKH3Hb B BOJIE. DBOJIOIUS MO3BOHOUHBIX. [Ipoucxoxnenne ampubuit u pentwimid. [Ipoucxoxaenue
mitekonuraronmx 1 nrutl. [Ipunnun kimoyeBoro apomopdosza. OcBoeHne 6€cro3BOHOUYHBIMU U TO3BOHOYHBIMU YKMBOTHBIMH CYIIIH.

Pa3Butre >xu3HM Ha 3emiie TO 3paM M TIEpHOJAM: apXeil, MpOTEepO30M, Male030M, Me3030M, KaiWHO30M. OOmas XapakTEepHCTHKA KIUMaTa |
reoJIornyeckux npoueccos. IlosBneHne U pacBeT XapakTepHBIX OPraHU3MOB. YTIIe00pa3oBaHME: €ro YCIOBUS U BIMSHHUE Ha ra30BbIil cOCTaB aTMOC(EPHI.

MaccoBbl€ BRIMUPaHUS — 3KOJIOTHUYECKUE KPU3UCHI MPOULIOTo. [IpuyuHbl U ciieIcTBUS MacCOBBIX BbIMUpaHUil. COBPEMEHHBIN 3KOJIOTUYECKUN KPU3HC,
ero ocooennoctu. [Ipobiema coxpanenus: bnopaznoodpasus Ha 3emIe.

CoBpemeHHast cucteMa oprannyeckoro mupa. [IpuHiuns! kiaccupukanuu opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI OPraHu3MOB.

JleMoHCcTpanun

[Toptpetsr: @. Penu, JI. Cnannanuanwy, JI. Ilactep, . . Meunukos, A. U. Onapun, k. Xongeln, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuuel u cxemsl: «Cxema onbita @. Penny», «Cxema ombita JI. IlacTepa mo m3ydeHuto camozapoxieHus xu3Hun», «Cxema omsita C. Muepa, I'.
Opu», «3OTtambl HEOPraHWMYECKOW HBONIOIUNY, «['eoxpoHosornueckas mkana», «HadanbHple 3Tanbl OpraHMYEcKOW 3BoOMOIMNY, «Cxema 00pa3oBaHUS
JYKapHOT NyTéM cuMOHorenesa», «Cucrema XuBoW mnpupois», «CtpoeHue Bupyca», «ApomMop¢o3bl pacteHHi», «Punmoduts», «OmHOKIETOYHBIC
BOJIOPOCHH», «MHOTOKJIETOUHBIE BOJOpOCiny», «Mxu», «llanopotHukmn», «I ooceMeHHble pacTeHus», «Opranbl IBETKOBBIX pacTeHHiD, «Cxema pa3BUTHS
KUBOTHOT'O MHpay», «ApoMop}o3bl )KUBOTHBIX», «[IpocTeiimmey», «Kumeunononoctueie», «Ilmockue uepsuy», «UneHucronoruey, «PeIOb», «3eMHOBOTHBIEY,
«IIpecmbikaronuecsy, «lItumpy, «Miekonuratronmey, «Pa3zButne )KU3HN B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BuTHe KU3HU B
Najgeo30McKoi apey», «PazButue )KU3HU B ME3030MCKOM 3pey, «Pa3BuTHe KU3HU B KallHO30MCKOM 3pe», « CoBpeMeHHask CUCTEMa OPraHUYeCKOro MUPay.

O6opynoBanue: repéapuy pacTeHUIl pa3iIMYHBIX OTIENIOB, KOJUIEKIIMM HACEKOMBIX, BJIa)XXHbIE IpernapaThl >XKMBOTHBIX, PAKOBHHBI MOJUIIOCKOB,
KOJUIEKIIUM HIJVIOKOXKMX, CKEJIEThl INO3BOHOYHBIX JKMBOTHBIX, 4Yydesa NTHI M 3BEPEHl, KOJUIEKIMM OKAMEHEJOCTEH, IOJIE3HBIX MCKOIAEMBIX, MYJISKHU
OpraHMYECKHUX OCTATKOB OPT'aHHU3MOB.

BupryanbHas JabopaTopHas padora «MoaenupoBanue onbslToB Muiepa—tOpu no usydeHnto abMOreHHOro CMHTe3a OPraHMYeCKUX COEIUHEHUH B
MIepBUYHOMN aTMocdeper.

JlabopaTopHasi paGora «/3ydeHue u onucaHnue UCKOMAEMbIX OCTATKOB IPEBHUX OPraHU3MOBY.

IIpakTHyeckas padora «3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUH pPa3HbBIX OTAEIOBY.

IIpakTnyeckas padora «l3yyeHne ocoOOEHHOCTEN CTPOCHNUS TO3BOHOYHBIX KUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4eJJ0BEKa — aHTPONOTreHe3

Pa3nensl u 3agaun aHTPONOJAOrUU. MeTo 1l aHTPOIIOJIOTHH.

CraHOoBJIEHHE MTPE/ICTABICHUI O MPOUCXO0KIAECHUH yenoBeka. Penurnosnsie Bo33zpenus. CoBpeMeHHbIE HAYyUHbIE TEOPHH.

CxoncTBO uenoBeka ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHHE ueoBeKka. CBHUAETENbCTBA CXOJCTBA YEJIOBEKA C JKUBOTHBIMU: CPAaBHUTEIBHO-
Moponoruueckue, 3MOpHOIOrHYEcKHe, (PU3NO0JIOr0-OMOXUMUYECKUE, MoBeAeHueckne. OTnuuus 4eloBeKa OT >KMBOTHBIX. [IpsSAMOXOXKIeHUE U KOMILIEKC
CBSA3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOI CUTHAJIBHON CUCTEMBI.

JBuxyume cuisl (akTopbl) aHTpOIIOreHe3a: Guogorudyeckue, conranbabie. COOTHOIIEHHE OMOJIOTMYECKUX U COLUAIbHBIX (DAKTOPOB B aHTPOIIOTE€HE3E.

OcHOBHBIE CTaguM aHTpororeHe3a. Pannue yenoBekooOpasHble 00€3bsHBI (IPOKOHCYJIBI) U paHHUE MOHTU[Bl — OOIIKE MPEAKH YeT0BEeKOOOpa3HbIX
00e3bsH U JII0Jieil. ABCTPAJIONUTEKU — IBYHOTHE MPEIKH JItoei. UeaoBek yMenbli, IepBble U3rOTOBJICHUS OpyAuil Tpyaa. YenoBek NpsSaMOXOoasauil U MEepBbIii
BBIXOJ Jtofiell 3a mpenensl Adpuku. Yenosek reiinenbOeprckuii — oOIIMH NpeaoK HEaHJEpTalbCKOIO YelIOBEKa M ueloBeKa pasyMHoro. Yemosek




HEaHJEPTAIbCKUN KaK BUJ JIIOAEH XOJOAHOrO KiauMmara. YeslloBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKUM 4YEJIOBEK, OCBOCHHUE KOHTHHEHTOB 3a
npeaenamu Adpuku. [laneoreneTnka u nmajaeoreHOMHUKA.

DOBoIOLMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIH OTOOp B MOMyNALMAX uenoBeKa. MyTallMOHHBIN mpouecc W noaumopdusm. IlomymnsuuoHHbIE
BOJIHBI, Ipeiid reHoB, Murpanus u «3¢pdeKT ocHOBaTeN» B MOMYJISIUIX COBPEMEHHOT'O YeJI0BEKa.

Yenoseueckue packl. Ilonarue o pace. bonblme pacel: eBporneouaHas (€Bpas3uiickasi), aBCTpajO-HErpOMJHAs (PKBATOpHUAJIbHAs), MOHIOJOMHAS
(asmaTtcko-amepukaHcKkas). Bpems um myTu pacceneHusi uenoBeka o rmiaHeTe. EAuHCTBO denmoBeueckux pac. HayuHash HeEcOCTOATEIBHOCTH pacu3Mma.
[TprcnocoOaeHHOCTh YeI0BeKa K Pa3HbIM YCIOBHUIM OKpYKarollei cpensl. Biusuue reorpadudeckoit cpenbl u apeiida reHoB Ha MOPGHOTIOTHIO U (PU3HOTIOTHIO
YeJ0BeKa.

MexaucuuIuinHapHble METO/IbI B (PU3UUECKOM (OMOIOrHUecKoi) aHTPOIOIOrU. DBOIIOIMOHHAS AHTPOIIOJIOTHS U MaJCOAHTPOIIONIOTUS YEJIOBEUECKUX
nomyJsiiui. buoconnanbHbie uccienoBaHus IPUPOABI UeoBeKa. MccnenoBanre KO3BOMIOLUN OMOIOTHUECKOTr0 U COLMAIBHOIO B YETIOBEKE.

JleMoHCcTpanuu

[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmunel u cxeMbl: «MeToabl aHTpornosorun», «['0JoBHON MO3r dYenmoBeka», «UemoBexkooOpasHble 00€3bsHBDY, «CKENIeT 4YeloBeKa U CKelleT
mIMMIaH3e», «PyaMMEeHTBI U aTaBU3MbD», «/[BHXKyIIMEe CUIIBI aHTPONOTEHE3a», «IBOJIOLMOHHOE JAPEBO YEIOBEKA», «ABCTPAIONUTEK», «HEI0BEK yMEIbIil»,
«Henosek npsamoxonauui», «Jlenucockuil yenosek» «Heanaepranbupsy, «KpomanboHubs», «llpeaku denoBeka», «ITalmbl 3BOIIOLUHN yelOBeKa», «Packl
YEJIOBEKay.

OO6opynoBaHue: MyJISDKM OKAMEHEJIOCTEH, NPEAMETOB MaTepuaiabHOM KyJIbTYpbl MPEIKOB YEIOBEKa, pPernpoayKuuu (Qororpaduu) KapTUH C
MU]OTOTUYECKUMH ¥ OMOJEHCKMMH CIOKETaMU TPOMCXOXKICHHS 4YelloBeKa, (ororpaduu HaXOJOK HCKOIMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeIOBEKa,
MOJIEJIb Uepela YEJIOBEKa U Yepena MUMIIaH3€, MOJENb KUCTH YeJIOBEKA U KUCTH IIMMIIaH3€, MOJIENIN TOPCa IPEJKOB YEI0BEKA.

JladopaTopnasi padora «/3ydeHne ocCOOCHHOCTEH CTPOCHHSI CKEJIeTa YeTIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHyeckas padora «3ydyeHne 3K0JIOrHYECKUX aJanTallMi YEITOBEKAY.

Tema 6. JK0JI0rUsI — HAYKA 0 B3aUMOOTHOLIEHUSIX OPTraHU3MOB U HAIOPraHU3MEHHbIX CUCTEM € OKPYKaKlueil cpenoi

3apoxkaeHue U pa3BuTHe dkonoruu B Tpyaax A. ['ymGonesara, K. @. Pynee, H. A. CeBeproBa, O. ['ekkens, A. Tencnu, B. H. Cykauésa. Paznenst u
3a1a4M SK0JIOTHH. CBSI3b SKOJIOTHH C APYTUMHU HAayKaMH.

Mertoab! skonorun. IloneBbie HaOMIOAEHUSA. DKCIEPUMEHTHI B 3KOJOTMU: NMPHUPOJHBIE U JIabopaTopHble. MojenupoBaHie B SKOJOTUH. MOHUTOPUHT
OKPY’KAOIIEH Cpe/Ibl: IOKATbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN.

3HAUEHUE HKOJIOTMYECKUX 3HAHUM JJI 4elloBEKa. DKOJOTMYeCKOe MHUPOBO33PEHHME KaK OCHOBA CBsI3€d desloBedecTBa ¢ Npupoaoi. PopmupoBaHue
AKOJIOTMYECKOM KYJIBTYphI U SKOJIOTMYECKOI rPpaMOTHOCTH HACEJICHUS.

JeMoHCcTpanuu

[Toptpetsr: A. I'ym6onpar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabnuuel u cxemsl: «Pa3nensl akonoruny, «MeTobl 3K0I0rum», «Cxema MOHUTOPUHTA OKPYIKaIOIIEeH Cpeb».

JladopaTopnasi padora «/3ydeHne METO0B KOJIOTHUECKUX HCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTaAHHA

Dxosiorudeckue (HakTopbl ¥ 3aKOHOMEPHOCTH uX AecTBus. Kiaccudukamms sxonorndaeckux GakTopoB: aOMOTHUECKUE, OMOTUYECKHUE, aHTPOTIOTEHHEIE.
OO0ue 3aKOHOMEPHOCTH JeHcTBUA dKosnorndeckux QaxrtopoB. IlpaBuno munumyma (K. Ilnpenrens, FO. JIubux). TonepaHTHOCTb. DBpHUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

AbuoTtnueckue GaxTopbl. CBET Kak 3KoJoruueckuil ¢paktop. [leiicTBue pa3HbIX yUYaCTKOB COJIHEUHOT'O CIIEKTPA HA OPraHU3MBbl. DKOJIOTMYECKHE IPYTITbI
pacTeHUi U )KMBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUTrHaNbHas posib cBeTa. DOTONEpHOIU3M.




Temmneparypa Kak sKosorudeckuii ¢pakrop. [eiicTBue Temneparypsl Ha opraHu3Mbl. [IoHKUIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTs Kak skojoruyeckuil gpaxrop. IIpucrnocobnenus pacTeHuid K MoAepKaHuio BogHoro Oananca. Kiaccudukanus pacTeHuil 1o OTHOIIEHUIO K
Bojie. [Ipucnoco0nenust )KUBOTHBIX K M3MEHEHHIO BOJTHOTO peXUMa.

Cpenpl oOuTaHUS OPTaHU3MOB: BOJHAs, Ha3€MHO-BO3/YIIHAS, MOYBEHHAs, TIyOMHHAS MOAMOYBEHHAS, BHYTPHOPTraHW3MEHHass. PU3NKO-XUMUYIECKUE
0COOEHHOCTH cpefl oouTanus opranu3mMoB. [IpucnocobieHuss OpraHu3MoB K KU3HU B Pa3HBIX cpefax.

buonornueckue putmel. BHenHue 1 BHyTpeHHUE pUTMBI. CyTOUHBIE M TOJUYHBIE PUTMBI. [IprcOocO0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUM KU3HU.

’Kuznennsie Gopmbl opranu3moB. [loustue o xu3HeHHOU (hopme. XKuzHeHHbIe (HOPMBI paCTEHUN: IEePEBbs, KyCTAPHUKU, KyCTAPHUYKU, MHOTOJICTHHE
TpaBbl, OJTHOJICTHHUE TpaBbl. JKu3HEeHHbIE ()OPMBI KUBOTHBIX: THAPOOMOHTHI, TeOOMOHTHI, a3pOOMOHTHI. OCOOCHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buotnyeckue ¢aktopsl. Bumsl OMOTHMYECKMX B3aUMOJCHCTBUI: KOHKYpPEHIMS, XHUIIHUYECTBO, CUMOMO3 U ero ¢opmsel. Ilapasutusm, koomeparus,
MyTyaJli3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxjeOHMYecTBO). Herpoduueckne B3auMoaeicTBus (Tomuveckue, hopudeckue, dhadpudeckue). 3HaueHHe
OMOTUYECKHX B3aUMOJICHCTBUI [l CYIIECTBOBAHUS OPraHU3MOB B cpezie o0uTaHus. [I[pUHIMIT KOHKYPEHTHOTO UCKITIOUEHHUS.

JdemoHcTpauMu

Tabmuel U cxembl: «IKonorudeckue GpakTopbny, « CBETOBON CHEKTPY, « IKOIOTUYECKUE TPYMIIBI )KUBOTHBIX 10 OTHOIIIEHHUIO K CBETY», « TeIIOKpOBHbBIE
KUBOTHBIE», «XOJIOJHOKPOBHbIE >KUBOTHBIE», «DU3HOIOTMUECKHE aJalTaluu >KUBOTHBIX», «Cpeapl 0OMTaHHUS OpraHu3MoBy», «buonornueckue puTMBbDY,
«Kuznennsie popmbl pacTeHmit», «Ku3HeHHBIE (DOPMBI KUBOTHBIX», «IKOCUCTEMA IIMPOKOIUCTBEHHOIO Jiecay, «IDKOCHCTEMa XBOWHOro neca», «llemm
MUATaHUsD, «XUIIHIYECTBOY, «[lapazutuszmy», «Konkypenmms», «Cumonosy, «KommeHcammuzm.

O6opynoBanue: Tepoapuu pacTeHUN U KUBOTHBIX, MPUCIIOCOOIICHHBIX K BIUSHHUIO Pa3IMYHBIX SKOJIOTHYECKHX (DakTOpoB, repOapuu CBETOIIOOUBBIX,
TEHETIOOUBBIX M TEHEBBIHOCIUBBIX PACTEHMI, CBETOJIIOOMBBIC, TEHETIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHUs, repObapuu M KOJJICKLIUU
TEIUIOTIOOMBBIX, 3UMOCTONKHX, MOPO30YCTOWYMBBIX PACTEHUH, dydela MTHUI[ U 3Bepeid, repdapuu pacTeHU, OTHOCSIIMXCS K TUrpoduTam, Kcepoduram,
Me3o¢huTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYIII, KOJUIEKIIUU KUBOTHBIX, OOMTAIOIIMX B PAa3HBIX Cpelax, repOapuu U KOJUIEKIIMH PAacTEHUI M >KMBOTHBIX,
00naamux YepTaMu MPHUCIOCOOICHHOCTH K CE30HHBIM W3MEHEHHUSM YCJIOBHM JKHU3HH, repOapuil U KOJUICKIIMM PACTEHUH U KUBOTHBIX Pa3IUYHBIX
KU3HEHHBIX ()OPM, KOJUICKIIUU KUBOTHBIX, YUaCTBYIOIIHNX B PA3TUIHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTopnasi pa6oTa «BrisiBIeHe MPUCTIOCOOIECHUI OPraHU3MOB K BIUSHHUIO CBETAY.

JlabopaTopHasi padota «BrisiBiIeHHE TPUCTIOCOOICHUI OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHI.

JlaGopaTopHas pa6oTa « AHATOMHYECKHUE OCOOCHHOCTH PACTEHUN U3 PAa3HBIX MECT OOMTAHUS.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJOrnyeckre XapakTepucTuku nomyssiuuu. [lomymsauus kak Ouojoruyeckas cucrema. Posib HEOJAHOPOIHOCTH cCpenbl, (pusnueckux OapbepoB M
0COOEHHOCTEN OMOIOTHH BUAOB B (OPMUPOBAHUHN MTPOCTPAHCTBEHHON CTPYKTYpbI HOMyJisiiiuii. OCHOBHBIE NOKA3aTeIU MOIMYJISILUK: YUCIEHHOCTh, INIOTHOCTH,
BO3pacTHas U MOJIOBAsi CTPYKTYpa, POKIaeMOCTh, TPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIMSL.

Dkojoruyeckas CTpykTypa mnomyasauud. OleHKa 4YMCICHHOCTH nomynsuud. JluHamuka nonmyisuuu U e€ perymsiuus. buotmdeckuil moteHmman
nonyJysauuu. MojaenupoBaHue AMHAMUKH nonyssiui. KpuBbeie pocTa uncieHHOCTH nonyisinuu. KpuBble BbKUBaHUS. Perymsinuus YuCA€HHOCTH MOIYJISIHIL:
poJib (GaKTOPOB, 3aBUCALINX U HE 3aBUCSIIMX OT IUIOTHOCTU. DKOJIOrMYECKUe cTpaTeruu BUoB (r- u K-ctparerun).

[TonsiTrie 06 3KoNMOTrMYecKOi HUllle BUAa. MecrooOuTanue. MHOromepHas Moaens skonorudeckoit Humu [x. M. Xatunacona. PazMepsl SKoIornueckoi
Hum. [ToTeHuunanbHas U peaqn30BaHHas HUILH.

Bun kak cucrema nonyiniauuii. Apeasnsl BUIOB. BUibl U UX )KU3HEHHBIE CTPATErHH. DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MMOBEJCHUS U MUTPALIU )KUBOTHBIX. bruosiornyeckue MHBa3uu 4y KepOJHbIX BUIOB.

JeMoHcTpanun




IToprper: Ix. M. XaTunHCOH.

Tabnuupl n cxembl: «OKOJOIMUYECKHE XapaKTEpUCTHKHM momyssauun», «IIpoctpaHcTBeHHass cTpykTypa mnomynsauun», «Bo3pacTHele mnupamuibl
HOMyJSIUW», «CKOPOCTh 3aceseHUs] IOBEPXHOCTH 3€MIIM pa3iIMdHbIMU OpraHuzMaMm», «Mogens skonoruueckoi Humu Jix. M. XatauHconay.

Ob6opynoBaHue: repdapuy pacTeHUH, KOJUIEKIIUN )KUBOTHBIX.

JlaGopaTopHas padota «IIpucnocoOneHust ceMsH pacTeHUN K PacCEICHUION.

Tema 9. Jkos10rus co001IECTB. IKOJOTHYECKHE CHCTEMBI.

Coob1ecTBa opranu3MoB. brorenos u ero ctpykrypa. CBA31u MeXly OpraHn3MaMu B OHOLIEHO3E.

OkocucreMa kak oTkpbiTas cuctema (A. k. Tencnu). @yHKIMOHANBHBIE OJIOKH OPraHU3MOB B 3KOCUCTEME: IPOIYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nemnu u cetd. Abnotnyeckue 610ku 3xkocucteM. [10uBbI U Wbl B 3KOocUcTeMax. KpyroBopoT BeliecTB U MOTOK SHEPTUHU B
HKOCUCTEME.

OcHOBHBIE TIOKa3aTeIN SKOcUcTeMbl. bromacca 1 npoaykuus. DKOJI0THUYeCKUe MUPaMUIbl YUCeN, OMOMACChl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COO0IIECTB — cykieccuu. [lepBuunble
U BTOPUYHBIE CYKIIECCUH M UX MPUYMHBL. AHTPOIIOT€HHBIE BO3/IEHCTBHS Ha cykieccuu. KiimmakcHoe coobuiectBo. bropasnooOpasue u noaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOILIECTB.

[IpupoaHbIe 3KOCUCTEMBL. DKOCUCmeMbl 03ED U peK. IKOCUCEMbL MOPell U OKeAHO8. IKOCUCIEMbL MYHOP, 1eCo8, CHeneti, nyCMblHb.

AHTpONOreHHbIE SKOCUCTEMBI. ATposKocucTeMa. ArpolieHo3. Paznnuus Mexay aHTpONOre€HHBIMU U IPUPOJIHBIMU SKOCUCTEMAaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTBI ypOoskocucteM. I'oponckas ¢uopa u ¢aynHa. CuHaHTponu3auusi Topojckoil ¢aynsl. buonornyeckoe u
XO03SIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHUS OCHOBHBIX B3aMMOJICHCTBHI OpPraHU3MOB B 3KOcHCTeMax. Ponb kackaonozo sggexma u 6u006-30upuxamopos
(kn1104esblx 6U008) 8 (hyHKyuonuposanuu skocucmem. llepeHOC PHEPrMM U BELIECTB MEXKIY CMEXKHBIMH SKOCHUCTEMaMH. YCTOWYMBOCTH OPIraHHU3MOB,
MOIYJISIUM ¥ DKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JEHCTBUIA.

Mexanusmur 6030eticmeus 3a2pa3HeHull paublx MUno8 Ha cyOOpP2aHU3MEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHSX, OCHOGYL
9KOJI02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmaus. MeTo10JI0TUsl MOHUTOPUHTAa €CTECTBEHHBIX U AHTPOIOTCHHBIX YKOCUCTEM.

JleMoHCcTpaLun

IToprper: A. JIx. Tencau.

Tabnune! u cxeMbl: «CTpyKTypa OMOLIEH03a», «DKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCHUCTEMa XBOMHOTO Jiecay, « DyHKIIMOHAIBHBIE TPYIIbI
OpraHu3MoB B 3KocucteMe», «KpyroBopor BemiecTB B 3kocucteMe», «llenu murtanus (macTOWIHAs, NETPUTHASA)», «IKOJIOTHYECKas MHUpamMHa YHCEeD,
«IKoJoTHYeCcKasi MupaMuia OMoMacchl», « IKOJIOTHYECKas MupaMua dHeprun», «O0pa3zoBanue 6omotay, «llepBuunas cykuneccus», «BoccranoBienue neca
1ocJje noxkapay», « IKoCUCTeMa 03epay, «ArpoueHos», « KpyroBopoT BeliecTB U MOTOK SHEPTUU B arporieHo3e», «IIpumepsl ypOoskocucTem».

O6opynoBanue: repdapuu pacTeHuM, KOJJIEKIMU HACEKOMBIX, Uydesa NTHIl U 3Bepel, repOapuu KyJbTYpHBIX U JUKOPACTYIIUX PACTEHH, akBapuyM
KaK MOJIEJIb SKOCUCTEMBI.

IIpakTHyeckas padora «l3ydenue u onucanue ypOo03KOCUCTEMBDY.

JlaGopaTopHas padora «3yuenue pa3sHooOpa3ust MEIKHX MOYBEHHBIX YJICHUCTOHOTUX B PAa3HBIX IKOCUCTEMAX).

IKekypeust «IKCKypcHsl B TUIIMYHBINA OMoreoreHos (B 1yOpaBy, Oepe3HsIK, €bHUK, HA CYyXOOJIbHBINA WM MOMMEHHBIH JIYT, 03€p0, O0JIOTO)».

IKCeKypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha I0JI€ WIH B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocUcTEMA

buocdepa — obuiennanerapuas o0ojouka 3emid, Iie CYLIECTBYeT WM CYLIECTBOBaJla JKM3Hb. Pa3Butue mpezacraBieHuil o 6uocdepe B Tpyaax O.
3tocca. Yuenue B. U. Bepuaackoro o ouocdepe. Obmnactu 6uochepst u e€ coctas. JKuBoe BemecTBo Ouochepsl 1 ero PyHKIUH.




3aKOHOMEPHOCTH CyIecTBOBaHUS Ouocdeprl. OcobeHHOCTH Omochepbl Kak IrinodaabHOM sKocucTeMbl. J[uHamuyeckoe paBHOBecHe B Ouocdepe.
KpyroBopoTsl BemecTB 1 OMOTe0OXMMHUYECKHE ITUKIIBI (YTJIepoaa, a30Ta). PUTMUYHOCTH sIBJIEHUH B OMocdepe.

3oHanpHOCTE Ouocdeprl. [lonstue o 6uome. OcHOBHBIE OMOMBI CYIIHM: TYHIpa, XBOWHBIE Jieca, CMEIIAHHBIE M IIMPOKOJIMCTBEHHBIC Jieca, CTeIH,
CaBaHHBI, MyCTHIHU, TPOITUYECKHUE JIECa, BBICOKOTOpbs. Kitmmar, pacTUTEIbHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa 1 (yHKIHS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHANa U OMOCHEpHBIX (PYHKITUIA.

JdemoHcTpauMu

IToptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmump! u cxemsl: «I'eocdhepsr 3emimy», «kKpyroBopor azora B mpupoze», «Kpyropopot yriepona B npupoje», «KpyroBopoTt Kuciaopoaa B Mpupoiey,
«KpyroBopor Bomel B mpupone», «OcHOBHBIE Ouombl cymm», «Knumarndeckue mosica 3emnm», «Tynnpa», «Taiiray, «CMmemaHHbId Jecy,
«IIupokonucTBeHHbIN Jecy, «Crenby, «CaBanHay, «[lycTbiHs», « Tponudeckuii gecy.

O6opynoBanue: repbapuu pacTeHHI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpYy:KaoIIas cpeaa

DKOJOTUYECKHEe KPU3UChI M MX MPUYMHBL. Bo3zieiicTBue uenoBeka Ha Owocdepy. 3arps3HeHue BO3AyImIHOW cpenpl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJIHOM cpeibl. OXpaHa BOAHBIX pecypcoB. Paspyienue nouBel. OxpaHa NOYBEHHBIX pecypcoB. M3MeHneHnue kimumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HAa PACTUTENIbHBIA W KMBOTHBIM MUp. OXpaHa pacTUTEIBHOIO U KUBOTHOTO Mupa. OCHOBHbIE NPUHIUIBI OXPaHbI
npuposl. Kpacueie kauru. Oco6o oxpansiembie npupoansie Tepputopuu (OOIIT). boranudeckue caapl U 300JI0TMYECKUE TTAPKH.

OcCHOBHBIE TMPUHIMUIMBI YCTOWYHUBOTO PA3BUTHUS YEJIOBEUYECTBA W MPHUPOABL. PalmoHanbHOE MPUPOIONONIH30BAHHE U COXPAHEHHE OUOJIOTHYECKOTO
pazHooOpazust 3emiuu. OOLME 3aKOHOMEPHOCTH TJIO0AIBHBIX SKOJIOTMYECKMX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HMCAa U €ro BEpOSITHHIE
MOCJIEACTBHSL.

Pa3BuTHe MeTO0B MOHHTOPHHIAa Pa3BUTHUS OMACHBIX TEXHOTEHHBIX IMpoleccoB. CucmemHvle uUCCre0osanus nepexooa K pecypcocbepezarowjel u
KOHKYPeHmMOocnocobHot snepeemuxe. buonoeuueckoe paznoobpazue u buopecypcwi. Hayuonanvuvie ungopmayuontsle cucmemvl, obecneuusaioujue 00Cmyn K
ungopmayuu no cocmosiHulO OmOenbHblX 6u008 u dKkocucmem. OCHOB8bI IKOpeabuUNUMAYUU IKOCUCMEM U CHOC0008 0O0pbOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyua mopckux u HazemMHwvix 9KOCUCTNEM.

JleMoHCcTpaL UK

Tabmuiel U cxeMbl: «3arpsi3HeHue atMocdepby, «3arps3Henne Tuapochepsl», «3arps3HeHue mouBs», «llapHukoBeiit agdext», «Ocobo oxpaHseMbie
IIPUPOJIHBIE TEPPUTOPUNY, «MOJeNn yIpaBiIsieMOro MUpay.

Ob6opynoBanue: ¢potorpaduu oXpaHseMbIX pacTeHH U )XUBOTHBIX KpacHoit kauru Poccuiickoit ®enepanuu, KpacHoii kauru perunona. [INIAHUPYEMBIE
PE3YJBTATbBI OCBOEHUS INTPOI'PAMMBI 110 BUOJIOT'A HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K PE3yJbTaTaM OCBOCHUS OOYUYaIOIMIMMHKCS TPOrpaMM CpeIHero oO0Iero oOpa3oBaHMs: JIMYHOCTHBIC,
MeTanpeIMETHBIE U MPEAMETHEIE.

B cTpyKkType JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPaAMMBI 1O OWOJIOTMH BBIJICICHBI CICAYIONINE COCTABISIONIUE: OCO3HAHHME OOYYaIOIUMUCS
POCCHUHCKON Tpa)kIaHCKOH WACHTUYHOCTH — FOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITENIbHOCTH M CaMOOIPEACTICHUIO, Haluuue Momusayuu K OO0yYEHUIO
OWOIIOTHY, YeleHanpasieHHoe pa3eumue BHYTPEHHHX YyOEXKIEHHWH JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH W HCTOPHYECKHX TPATUIHMNA pPa3BUTHS
OMOJIOTMYECKOTO 3HAHUSI, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIINXCS PYKOBOJCTBOBATHCS B CBOEH JEATENBHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTaHOBKaMH,
NPUCYIUMH CHUCTEME OHOJOTHYECKOTO O0pa3oBaHUsl, Haluyue NpasoCO3HAHUs SKOJIOTUIECKOH KYIBTYPBI, CHOCOOHOCMU Ccmagums TETU W CTPOUTH
JKU3HEHHBIC IJIaHbI.




JIMuyHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 10 OHOJOTHU IOCTUTAIOTCS B €AMHCTBE YUE€OHOH M BOCIIMTATENLHOU JIESTENTFHOCTH B COOTBETCTBHH C
TPAaIULMOHHBIMH POCCUMCKUMHU COLIMOKYJIbTYPHBIMH, MCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, NPHUHATHIMM B OOLIECTBE NpaBHIaMH U
HOPMaMM TIOBEJCHHS M CHOCOOCTBYIOT NpoIleccaM CaMOIIO3HAHMS, CAMOBOCIUTAHUS M CAaMOPa3BUTHSA, PAa3BUTUS BHYTPEHHEW NO3MLMU JUYHOCTH,
NaTPUOTU3MAa U YB@)KEHUS K 3aKOHY U IPABONOPSAKY, YEJIOBEKY TpyJa M CTaplieMy IMOKOJIEHHIO, B3aUMHOIO YBa)KEHHUsS, OEpPEKHOIO0 OTHOUIEHUS K
KyJbTYPHOMY HAcCJICIUIO U TPAJULUSAM MHOIOHALIMOHAIBLHOTO Hapoaa Pocculickon denepanyu, Npupoe U OKPYKaroIlen cpese.

JInuHOCTHBIE pe3yJabTaThl OCBOEHHUS ydeOHOro mnpenMera «bHOJOrMS» JOMKHBI OTpaXkaTb TOTOBHOCTb U CIIOCOOHOCTh OOYYarOLIMXCS
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX OPHEHTAIUW, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIUX TPAJULMOHHBIM LIEHHOCTSM POCCUICKOro OOLIECTBA, PACIIMPEHHUE KU3HEHHOTO OIBITA U OIBITA JESITEIbHOCTH B MPOLECCE pean3aluu
OCHOBHBIX HAIIPaBJICHUI BOCIIUTATEIILHON JEATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:xkaaHCKOro BOCIMTAHMSA:

c(OPMHPOBAHHOCTD T'PAXKJAHCKOM MO3UIIUHN 00y4YaroLIerocs Kak akTUBHOTO U OTBETCTBEHHOTO WJIEHAa POCCHICKOTO O0IECTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUE 3aKOHA U NIPaBOIIOPS KA,

TOTOBHOCTh K COBMECTHOH TBOPUYECKOW AEATEIbHOCTH NPU CO3JaHUU YyYEOHBIX MPOEKTOB, PEIICHUM yYEOHBIX M MO3HABATEIbHBIX 337a4, BBHIIIOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH ONPEEIATh COOCTBEHHYIO MO3HIIMIO IO OTHOLICHHIO K SBJICHUSIM COBPEMEHHOM KU3HU U OOBIICHATS €€

YMEHUE YYMUTBIBATH B CBOMX JEHCTBHAX HEOOXOAMMOCTb KOHCTPYKTUBHOI'O B3aUMOJEHCTBUS JIIOJEH C pa3sHbIMU YOEXKIEHUSAMH, KyJIbTYPHBIMU
LIEHHOCTSIMU U COLIMAJIbHBIM I1OJI0KEHUEM;

FOTOBHOCTb K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS Y4eOHBIX, MO3HABATEIBHBIX M HCCJIEI0BATEIbCKUX 3a]ad, YBa)KUTEIbHOI'O
OTHOILICHHS K MHEHHIO OMIIOHEHTOB MPH 00CYKJICHUN CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOTO COJICPKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM IEATEIbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUHCKOM I'pa)k1aHCKON MIAEHTUYHOCTHU, MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH nepen PoauHoi,
TOPJOCTH 3a CBOM KpaH, CBOIO PofuHy, CBOM SA3BIK U KYJIBTYPY, IIPOLLJIOE U HACTOSAIIEE MHOTOHALMOHAIBLHOIO Hapoaa Poccun;

LIEHHOCTHOE OTHOIIEHNE K IPUPOJHOMY HACJIEAMIO U TaMATHHUKAM IPHUPOABI, JOCTHKEHUAM Poccun B Hayke, HICKyCCTBE, CIOPTE, TEXHOJIOTUAX, TPYAE;

CHOCOOHOCTh OIIEHMBATH BKJIAJl POCCUHCKUX YUY€HBIX B CTAHOBJIEHHE W pa3BUTHE OMOJIOTMM, TMOHUMAHHWS 3HAUYEHUS OMOJOTMM B TMO3HAHUM 3aKOHOB
IIPUPO/IbI, B )KU3HU YEJIOBEKa U COBPEMEHHOIO OOIIECTBA;

uzelHas yoex1EHHOCTh, TOTOBHOCTD K CITY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

OCO3HaHUE AYXOBHBIX LIECHHOCTEN POCCUNMCKOr0O HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOI0 TIOBE/ICHUS;

CHOCOOHOCTh OLIEHUBATH CUTYAlUIO U IPUHUMATh OCO3HAHHBIEC PELICHNS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI M LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OyAyLIero;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POAMUTEIIAM, CO3JaHUI0O CEMbU Ha OCHOBE OCO3HAHHOI'O IIPUHATHUS LIEHHOCTEH CEMEMHOU KU3HU B COOTBETCTBUU C
TpaauLusaMu Hapo1oB Poccun;

4) 3cTeTHYEeCKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUasl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

[IOHUMaHUE SYMOLMOHAIBHOIO BO3ACUCTBUSA KUBOU IIPUPOABI U €€ LEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHE ITPOSIBIIATH KA4€CTBA TBOPUYECKOM JINYHOCTH;

S) puznveckoro BoCNUTAHUSA, POPMUPOBAHUSA KYJIbTYPbI 310POBbS H YMOLMOHAJIBLHOI0 0JIArONMONYYHs:




NOHMMaHWE W peanu3alys 370poBOro M 0Oe3omacHOro oOpasza XHU3HH (30pOBOE MUTAHUE, COOJIIOJCHHE THUTHEHHMYECKUX TMPaBHI U HOPM,
cOalaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryjspHas (u3ndeckas aKTUBHOCThH), OEpPEKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILIEHHUS K
COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHNE EHHOCTU MPaBUJI MHAUBHUIyaIbHOTO M KOJUIEKTUBHOT'O O€30MacHOr0 MOBEICHUS B CUTYALUAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

0CO3HAHME MOCIEICTBUH U HETIPUATHS BPEIHBIX MIPUBBIUEK (YIIOTPEOICHUS AJIKOT OIS, HAPKOTHKOB, KypEHHS);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JI00He;

FOTOBHOCTh K aKTUBHOM JESATENIbHOCTH TEXHOJOTWYECKOM M COLMalIbHOW HaIpPaBIEHHOCTH, CIIOCOOHOCTh WMHHUIMHUPOBATH, IJIAHUPOBATh U
CaMOCTOSITEJIBHO BBIMOIHATE TAKYIO ACATEIbHOCTD;

WHTEPEC K pasIuyHbIM cepaMm mpodecCHOHAIBHON AESITeIIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BBHIOOp Oymyiiei mpodeccuu u peain30BbIBaTh
COOCTBEHHBIE KM3HEHHBIE TUIAHBL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHMIO HA IPOTSHKCHUH BCEH JKU3HU;

7) 3K0JIOrHYeCKOro BOCIIMTAHMS:

HKOJIOTMYECKH 11eJ1IeCO00pa3HOe OTHOIICHHE K MIPUPO/IE€ KaK HCTOUHUKY KHU3HU Ha 3eMiie, OCHOBE €€ CyIIeCTBOBAHUS;

MIOBBIIIEHUE YPOBHS 3KOJOIMYECKOW KyJIbTYypbl: NPUOOpETEHHE OIbITAa IJIAHWPOBAHUS IMOCTYNKOB M OLEHKM WX BO3MOXHBIX IOCJIEACTBUN I
OKpYXaIoIlei cpeapl;

0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKHX MPoOIeM U MyTel UX PeLIeHus;

CHOCOOHOCTh HCIONIB30BaTh NpUOOpeTaeMble NMPH W3YYCHUH OWOJOTHH 3HAHWS W YMEHHS NpPHU PEHICHWH MPOOJIeM, CBS3aHHBIX C PalMOHAIBHBIM
NPUPOIOIOIB30BaHKEM (COOIIOICHNE TPABUI TIOBEACHHUS B IPUPO/JIE, HATIPABICHHBIX Ha COXpaHEHUE PaBHOBECHUS B 9KOCHCTEMaX, OXPaHy BHJIOB, SKOCHCTEM,
ounocdepsl);

AKTUBHOE HENpUATHE JCHCTBHM, NMPHUHOCIIIUX BpEel OKpY’Kalolled MPUPOJHON cpele, YMEHHE MPOTHO3MPOBATH HEOIAroNpHUsTHBIE 3KOJOTMUYECKHUE
MOCJIEICTBYSI MTPEITPUHUMAEMBIX JICHCTBUH U TPEAOTBPAIIATh UX;

HAJIMYME PA3BUTOTO SKOJOIMYECKOTO MBIIIJICHHS, SKOJIOTHYECKOH KyJNbTyphl, OMNbITA JESITEIBHOCTH 3KOJOTMYECKOW HAIPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSI MMH B II03HABaTEIbHOH, KOMMYHHMKATHBHOW W COIMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B MPAKTUIECKOH JEATEIbHOCTH
HKOJIOTHUECKOM HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUsI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKM M OOIIECTBEHHOW NPAaKTUKH, OCHOBAHHOI'O Ha
ZMaJIore KyJIbTYp, CIIOCOOCTBYIOMIETO OCO3HAHHIO CBOETO MECTa B TOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE A3BIKOBON M YUTATENBCKON KYJIBTYPbI KaK CPEICTBA B3aUMOICHCTBUS MEXKIY JIFOJbMH U TIO3HAHUS MUPA;

MOHMMaHKe Crenn(UKA OMOJIOTHH KakK HAayKH, OCO3HaHUS €€ poid B (JOPMHUPOBAHHU PAIIOHAIEHOTO HAYYHOTO MBINUICHUS, CO3/IaHUM IEIOCTHOTO
npecTaBiIeHus 00 OKpY’KaloIleM MHUpe Kak O €IMHCTBE NMPHUPOJIbl, YeJIOBEKa U OOLIECTBA, B TO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpaHEHHS TPUPOTHOTO PAaBHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTMM JUI COBPEMEHHOM IUBWIM3ALMHU: OOECHEYEHUs] HOBOI'O YPOBHS PAa3BUTUS MEIUIMHBI, CO3/IaHHUE
MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelaTh PeCypCHbBIE TPOOIeMbl pa3BUTHS Y€TIOBEYECTBA, MTONUCKA MTyTeH BBIXO/IA U3 III00AThHBIX SKOJIOTUIECKUX
npobiaem 1 obecrieueHus nepexoja K yCTOMYMBOMY pa3BUTHIO, pAllMOHAILHOMY HCIIOJIb30BaHHIO MPUPOIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KHU3HU;

3aUHTEPECOBAHHOCTh B IOJyYECHHM OHMOJIOTMYECKMX 3HAHMKH B ILEISAX IOBBIMLIEHUS OOLIeH KyJIbTyphbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTu (YHKIIMOHATIBHONW I'PAaMOTHOCTH 00yYaromuxcs, popMUpyeMoil Ipu U3yuyeHUH OUOJIOTHH;




MOHMMAaHNE CYNIHOCTA METOJIOB MO3HAHHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BATh MOJIyd4aeMble 3HAHUS IS aHalu3a U
00BSICHEHUS SIBICHUN OKPY’KAIOIIEro MUpa M MPOUCXOIAIINX B HEM U3MEHEHUH, yMEeHHE JeslaTh 000CHOBaHHbBIE 3aKIIIOYEHHS] Ha OCHOBE HAay4HbIX (DaKTOB U
MMEIOIIMNXCS JAHHBIX C LEJIbI0 MOTYUYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITENTLHO UCIIOJIB30BATh OMOJIOTHYECKHE 3HAHUS JIJIsl pEIIeHHsI TPOOJIEM B PEaJIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IEHHOCTH HAy4YHOM MAESTENbHOCTHU, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO M HCCIEAOBATENIbCKYIO ACSATENbHOCTh MHAMBUAYAJIbHO U B
rpymne;

TOTOBHOCTh W CIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHMIO M CaMOOOpPa30BaHHIO, K AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHUM MO Owoioruu B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorusy BKIIOYAIOT: 3HAUUMBbIE ISl (OPMHUPOBAHUS MUPOBO33PEHHSI 00YyUarOIIUXCS
MEXIUCIUTUTMHAPHBIE (MEXIPEAMETHBIE) O0IeHayYHbIe TOHATH, OTPaXKaroIlue HEJIOCTHOCTh HayYHOW KapTHHBI MUpPA U CIIEHU(PHUKY METOIOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILEeCTBO, SHEPrus, SBJIEHUE, MPOLIECC, CUCTeMa, Hay4YHbIH (pakT, MPUHIUI, FHUIO0Te3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIel0BaHue, HAOOJCHUE, U3MEPEHUE, SKCIEPUMEHT U JpYyTue); YHUBEpCaJbHbIE yueOHbIe NeicTBUs (ITO3HABAaTElIbHbIE, KOMMYHHKATHUBHBIC,
pEryJIsTUBHBIC), 00ecreunBaoIre GopMupoBaHre GyHKIIMOHAIBHON I'PaMOTHOCTH M COIMAIbHON KOMITETCHIIMH 00YyYarOIIUXCs; CIIOCOOHOCTh 00YUYarOInUXCs
HCIOJIb30BaTh OCBOCHHBIC MCKJIUCHUIINIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHHUA U YHHUBCPCAJIBHBLIC y‘-Ie6HLI€‘ ,HCfICTBPIH B MO3HABAaTEJIbHOU U COHH&HLHOﬁ
MPAKTHUKE.

B pesynprare wu3yueHus OHOJOTUM HA YypPOBHE CpenHEro oobmero ooOpazoBaHus y oOydaromerocs OyayT chopMHUpPOBaHBI [MO3HABATEIHHBIE
yHUBEpCaJbHble Yy4yeOHble JeMCTBHS, KOMMYHUKATHBHbIE YHHBEpCajbHble YydeOHble MAEMCTBHS, PpEryJsSTUBHBIE YHHBEpCAJbHbIE YyueOHbIE JEHCTBUS,
COBMECTHAS IS TEIBHOCTb.

MeTanpeMeTHBIE pe3yIbTaThl OCBOSHHS IMPOTPAMMBI CPETHETO OOIIETr0 00pa30BaHus JOIKHBI OTPAKATh:

OBi1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JJOorMUecKue AeHCTBUSI:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTYaTU3UPOBATH MTPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOEHUM 3HAHHUM MPHUEMBI JIOTHYECKOTO MBIIUIEHUS (aHalIu3a, CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o000IEeHs ), PaCKPbIBATh
CMBICTT OMOJIOTMYECKUX TOHATUH (BBIICIATh UX XapaKTepHbIC MIPU3HAKY, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATHUSIMU);

OnpeaACIATh UEIN ACATCIIBHOCTH, 3aJaBas mapaMeTpPbl U KPUTCPUH UX JOCTHKCHUA, COOTHOCUTDL PE3YJIBTAThI ACATCIbHOCTH C ITIOCTABJIICHHBIMU LCIIAMU,

UCIIONIb30BaTh OMOIOTHUECKHUE TOHITHS ISl 00ObSICHEHUs (DaKTOB U SIBJICHUI KUBOU MIPUPOJIBI;

CTPOUTH JIOTUYCCKUC PACCYKIACHUSA (I/IHJIYKTHBHLIC, JACAYKTUBHBIC, IO aHaHOFI/II/I), BBISABJIAITHE 3aKOHOMECPHOCTU M IIPOTUBOPCHUUS B pacCMaTpHUBACMBIX
SABIICHUAX, ((OPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

IMPUMCHATH CXEMHO-MOACIBHBIC CPEACTBA JIA MPCACTABICHUA CYHICCTBCHHBIX CBSI3¢d U OTHOIIIEHUN B HN3y4acMbIX OMOJIOTNYECKUX O6T)€KTaX, a TaKXE
MIPOTUBOPEYMII PA3HOTO PO/, BBISIBICHHBIX B Pa3IMUHbIX HHGOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IJIaH pElIeHUs TPOOIEMbI C YIETOM aHAIM3a UMEIOLIUXCS MaTepUAJIbHBIX M HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCSATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB IEJISIM, OLICHUBATh PUCKU MOCIEACTBHMA JESTEIbHOCTH;

KOOPJMHHUPOBATH U BBIOJHATH pabOTy B YCIOBHSIX PEaJIbHOT0, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 0a30BbBIE HCCIEN0BATENbCKHE TeHCTBUSI:




BJIaJIETh HAaBBIKAMHU Y4€OHO-HCCIIEOBATEIBCKOM M MPOEKTHON AESTENbHOCTH, HABBIKAMU pa3pelieHHus MpoOsieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOOB PELICHUs IPAaKTUYECKUX 3a/]1a4, IPUMEHEHUIO PAa3JIMYHbIX METOI0OB ITO3HAHMUS;

UCTIOJIb30BaTh PA3IMYHbIE BUABI JEATEIBLHOCTH IO IMOJYyYEHHIO HOBOT'O 3HAHMS, €ro MHTEPIIpEeTaluy, MpeoOpa3oBaHUIO0 M NMPUMEHEHHUIO B Y4EeOHBIX
CUTYyalUsIX, B TOM YHCJIE ITPHU CO3/1aHUH YUE€OHBIX U COLMAIIBHBIX IIPOEKTOB;

(bopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJAECTh HAYYHOH TEPMUHOJIOTHEN, KITIOUEBBIMU OHATHSIMH U METO/IaMU;

CTaBUTb U (POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H B 00Pa30BaTE/IbHON AEATENBHOCTH U JKU3HEHHBIX CUTYalHsX;

BBISIBJISITh IIPUYMHHO-CIICICTBEHHBIE CBA3M M aKTYaJU3UPOBAThH 3a/ady, BbIABUIaTh TMIIOTE3Y €€ pELICHMs], HAXOAUTh apryMEHTHI JUIs 10Ka3aTelbCTBA
CBOMX YTBEPXKJIEHUI, 3a7jaBaTh NapaMeTPbl U KPUTEPUU PEIICHUS;

AQHAJIM3UPOBATh IOJYUYEHHBIE B XOJ€ PEUICHMS 3aauu pe3yibTaTbl, KpHTUYECKU OLIEHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLCHUBATh PUOOPETEHHBII OMBIT;

OCYILECTBJIATH LIEJICHANIPABICHHBIHN MOKCK NIEPEHOCA CPEJCTB U CIIOCOOO0B JEHCTBUS B IPO(ECCHOHAIBHYIO CpELy;

YMETbh IePEHOCUTH 3HAHUS B MIO3HABATEIbHYIO U MPAKTHUECKYIO 00JIaCTH )KU3HECSITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 PA3HBIX Y4EOHBIX IIPEIMETOB;

BBIJIBUT'aTh HOBBIEC UJCH, MIPEAJIaraTh OpUrHHAIbHbIEC MOJXObI H PEIICHHS, CTABUTh MPOOIEMbI U 3a7auH, JOITyCKAIOIIUE aJIbTePHATUBHBIC PELICHUS.

3) padora ¢ unopmaumeii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(pOpPMAIMU (TEKCTe y4eOHOTO MMocoOus, HayuYHO-MOMYJIIPHOI JIUTepaTrype, OMOJIOTHYECKUX CIOBAPsIX U
CIIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B MHTepHeTe), aHanIM3UpOBaTh MHGPOPMALUIO PA3NIUYHBIX BUAOB U (OPM MpPEJCTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTHUBOPEUUBOCTE;

(GbopMyIIMpOBaTh 3aMpoChl M MPUMEHATh Pa3IMUYHbIE METObl NMPHU MOMCKE M O0TOOpe Omosormdyeckoil MHGOpMalUK, HEOOXOAUMOMN AJisi BBHIMOIHEHUS
y4eOHBIX 3a7a4;

pUOOpeTaTh OMNBIT MCIOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPY AKTHBHOI'O HCIOJIb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBbHYIO (OpMY IMpeacTaBiIeHUs Ouojornyeckoil nHGopMauu (CXxembl, rpaduky, JuarpaMmbl, TaOIHIIbI, PUCYHKH U
apyroe);

UCIIONIb30BaTh HAy4HBIH $3BIK B KadecTBE CpeJACTBA IMpH paboTe ¢ Ouosornyeckol uHopManueil: NPUMEHSITh XUMHUYECKHe, (QU3NYecKue u
MaTeMaTHYeCKUe 3HAKW U CUMBOJBI, (opMysbl, ab0peBUaTypy, HOMEHKIATypy, HCHOJIb30BaTh M IMpPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPENICTBA
HaTrJIsiTHOCTH;

BJIaJIeTh HAaBBIKAMU PACIIO3HABAHMUS U 3aIUTH MH(OpMaIK, THPOPMALMOHHOM O€30MaCHOCTH JTUYHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMM:

1) oOmenne:

OCYUIECTBIIATh KOMMYHHMKAIIMN BO BCeX cdepax >KM3HH, aKTUBHO y4acTBOBATh B JAHAJIOTe WJIM JTUCKYCCHH IO CYLIECTBY 00CyXkaaeMoil TeMbl (YMeHue
3aJ]aBaTh BOIPOCHI, BBICKA3bIBATh CYKIACHHSI OTHOCUTEJILHO BBIIIOJIHEHUS MpEUlaracMon 3aJjaui, YYUTbIBaTh MHTEPECHl U COINIACOBAHHOCTD MO3ULIMNA APYTUX
YYaCTHUKOB JAHAJIOTa WIN JUCKYCCHUN);

pacrio3HaBaTh HeBepOaJibHbIE CPEACTBA OOIIECHUS, TOHUMATh 3HAUE€HUE COLMAJIbHBIX 3HAKOB, NMPEANOCHUIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CUTYyallUH,
YMETb CMSIr4aTh KOH(IUKTHI U BECTU IIEPETOBOPDI;

BJIAJIETh Pa3IMYHBIMM CIIOCOOAMU OOIIEHHs U B3aWMOJICHCTBHSA, MOHUMATh HAMEPEHMs APYTUX JIOJEH, MPOSBIATh YBaKUTEIBHOE OTHOLICHHE K
co0eceJHUKY U B KOPPEKTHOHN Gopme popMyIUpOBaTh CBOM BO3PAKEHMUS,;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SA3BIKOBBIX CPEJICTB.




2) coBMeCTHAA 1eSITeJIbHOCTD:

IIOHUMaTh W MCIOJb30BaTh NPEUMYILIECTBA KOMAaHIHON M HMHIMBUAYAJIbHOW pabOThl NpU pEIIeHUH OHOIOrHyeckoil mnpoOseMbl, 0OOCHOBHIBATH
HE00XOIMMOCTh PUMEHEHUS TPYIIOBBIX (POPM B3aMMOACHCTBHS IIPH PELLICHUH y4eOHOM 3aauu;

BbIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JEHCTBUI C y4ETOM OOIIMX UHTEPECOB U BO3MOXKHOCTEH KaX/10r0 WieHa KOJIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM J€ATENbHOCTH, OPraHM30BBIBATH U KOOPAMHUPOBATH JEUCTBUS MO €€ JOCTHIKEHUIO: COCTAaBJIATh IUIaH JIEHCTBUH,
pacrpenenaTb pojid ¢ y4€TOM MHEHUH YYaCTHUKOB, 0OCYKIAaTh PE3yIbTaThl COBMECTHOM paboThI;

OLIGHUBATh KAYECTBO CBOETO BKJIAJa U KaXI0T0 YYaCTHUKA KOMaH/Ibl B OOIIMIA pe3yNbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IPOCKTHI, OLICHUBATDH UICH C MTO3ULUN HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATH TIO3UTUBHOE CTPATETHUECKOE MOBEICHUE B PA3IUYHBIX CUTYalUAX, IPOSBIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJbHBIMHU PEryIATHBHBIMH JCHCTBUAMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA JJIS BBIBICHUS IIPOOJIEM U X PELICHUS B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BbIOMpPATh HA OCHOBE OMOJOTMYECKUX 3HAHUU LIE€JIEBBIC U CMBICIOBBIE YCTAHOBKH B CBOMX JIEHCTBMAX U MOCTYIKAaX IO OTHOIICHHUIO K KHBOH MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIIHX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh IO3HABATENIbHYIO JEATEIBHOCTh, BBISBISATH MPOOJIEMBI, CTaBUTh U (POPMYyIUpOBaTH COOCTBEHHBIE 3a/laud B
00pa30BaTEIIbHON AEATEIBHOCTH U JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJIBHO COCTABJISATD IUIAH PEIICHUs MPOOJIEMBI ¢ YYETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTEHHIA;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;

JIeNIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCThH 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO HIMPOKOH IpyAMIIMU B Pa3HBIX 00JACTSIX 3HAHUI, MOCTOSHHO IMOBBIIIATH CBOM 00pa30BaTENbHBIN U
KyJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISAM;

BJIa/IE€Th HaBBIKAMU TO3HABATEIbHOM pediekcun Kak OCO3HAHMS COBEPIIAEMbIX JEHCTBHIM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB M OCHOBAHUH,
UCTIOJIb30BaTh MPUEMBI pe(IIeKCHUH TSl OLICHKH CUTYaIlUH, BEIOOpa BEPHOT'O PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI APYTMX IIPU aHAIHU3€E PE3YNIbTaTOB AEATEIbHOCTH;

3) npuHsTHE ce0s U APYrHUX:

NpUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IPU aHAIHU3€E Pe3yIbTaToOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBo JAPYTUX Ha OLINOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYroro 4eaoBeKa.
NPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHMs COZEp:KaHUs ydeOHoro mpeamera «buonorusi»y Ha yriayOn€HHOM ypOBHE OpPHEHTHUPOBAaHBI Ha obecreueHue
npoduiabHOro o0ydyeHust odyuaromuxcs O6uonorud. OHU BKIIIOYAIOT: crienupuyeckue aas OMOJOrMM Hay4HbIE 3HAHUS, YMEHHUS U CHOCOObI JEUCTBUU IO




OCBOCHHIO, UHTEPIIPETAIIMH U MPEeoOpa30BaHUIO 3HAHUHM, BUJIBI IEATEILHOCTH 1O MOJYYSHHUIO HOBBIX 3HAHMWA M WX NMPUMEHEHUIO B PAa3JIMYHBIX Y4EOHBIX, a
TaKk)Ke B peaJbHBIX JKU3HEHHBIX CUTyanusax. [IpeaMeTHbie pe3ynbTaThl MpeACTaBIEHBI [0 roJ1aM U3y4eHUS.

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 11 Knacce nOIKHBI OTPaXKaTh:

c¢(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B ((OPMUPOBAHUH COBPEMEHHOIN €CTECTBEHHO-HAYYHON KapTHHbI
MHUpa, B TIO3HAaHUM 3aKOHOB TPUPOABI M PpEIICHUH SKOJIOTMYECKHX NpoOJeM 4YelloBeuecTBa, a TaKXe B PEIICHHMH BOIPOCOB PAlMOHAIHLHOTO
MPUPOJIONONIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY, O BKIJIAJE POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUY;

yMEHHE BIIaJIeTh CUCTEMON OMOJOTMYECKUX 3HAHHM, KOTOpas BKJIIOYAET ONpPEETICHUS U MOHUMAaHUE CYIIHOCTH OCHOBOIOJATAIOIINUX OHOIOTHYEeCKHX
TEPMUHOB M TMOHATHH (BUA, 3KocHucTeMa, Ouocepa), 6uonornueckue Tteopuu (dBotonuoHHas Teopus Y. /lapBuHa, CUHTETHYECKash TEOPHUs SBOJIIOLUH),
yuenus (A. H. CeBeprioBa — 0 myTsX W HampabiieHUsx 3Booruu, B.M. Bepranckoro — o 6uocdepe), 3akonsl (renernyeckoro paBHoBecus k. Xapau u B.
Baiin6epra, 3aponsimeBoro cxoactsa K. M. bapa), npaBuna (Muanmyma FO. JIubuxa, 3K0I0rHuecKoi mupaMuibl SHEPTUH), TUHoTe3bl (Tunoresa «mupa PHK»
VY. I'unbGepra);

YMEHHE BJaJIeTh OCHOBHBIMH METOJaMU HAy4YHOTO IO3HAHMS, WUCIOJIb3YEMBIMH B OHMOJIOTMYECKHUX HCCIEIOBAHMUAX KHMBBIX OOBEKTOB UM IKOCHUCTEM
(onucanue, u3MepeHue, HabIIeHNE, SKCIIEPUMEHT), CIOCOOaMHU BBISIBIICHUS U OLEHKU aHTPOIOIC€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHUE BBIACIATh CYLIECCTBEHHBIC IMPU3HAKU: BUIOB, OMOTrE€OIICHO30B, SKOCUCTEM U Ouocdepsl, cTaOMIM3UPYIONIETo, ABMKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT0 O0TOOpa, ayuIonaTpUYecKoro M CUMIATPUUYECKOrOo BUAO00pA30BaHUS, BIUSHHUS JBMKYLUIMX CHUJ HBOJIIOLIMHU HA TEHO(POH] MOMYJISLHH,
NpUCHOCOO0JICHHOCTH OPraHU3MOB K Cpejie 0OUTaHMsI, Yepel0OBaHNs HalpaBJICHUH 9BOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXJy MPOIECCAMU IBOJIIOLMHU, ABMKYLUIMMH CUJIAMHU aHTPOIOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCUCTEM U
NpUCTIOCOOICHUSMHI K HUIM OPTaHU3MOB;

YMEHHE BBIABIATh OTIUYMUTEIbHBbIE MPHU3HAKU KUBBIX CHCTEM, IPHUCIOCOOJIEHHOCTh BHUAOB K cpele oOuTaHus, abMOTHUYECKMX U OHOTHYECKHX
KOMITOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€il OPraHM3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OMOJIOIMYECKYI0 TEPMHHOJOTHIO M CHUMBOJIMKY JUIS JIOKa3aTelbCTBa POJACTBA OPraHM3MOB
pasHBIX CUCTEMAaTUYECKUX T'PYIII, B3aUMOCBSI3M OPraHU3MOB U Cpebl OOMTaHUs, €JMHCTBA YEJIOBEUECKUX pac, HEOOXOAMMOCTH COXPaHEHHs MHOT000pa3us
BUJIOB U SKOCHCTEM KaK YCJIOBHSI COCYILIECTBOBAHMSI IPUPOABI M UETIOBEUECTBA;

yMEHHE pelaTh OMOJIOTMYECKHUE 3a/lauM, BBIABIATH NPUUYMHHO-CIEACTBEHHBIE CBSA3M MEXAY HCCIEIYyEeMbIMH OHOJIOIMYECKMMH IpPOLECCAaMH U
SBJICHUSIMU, JI€JIaTh BHIBOJBI M IPOTHO3bI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIOTHATH Ja00paTOpHbIE U MPaKTUYECKUe paboThl, COOIIOAATE paBUIa IpU paboTe ¢ yueOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM;

yYMEHHE BBIIBUTaTh TUIOTE3bI, MPOBEPATh UX SKCIEPUMEHTAJIBHBIMU CpPEACTBaMH, (GOPMYJIHUPYs L€Jb HCCIEAOBAHUS, aHATU3UPOBATH IOJy4YEHHbBIE
pE3yNbTaThl U AENaTh BHIBOIBL;

YMEHHE Y4acCTBOBATh B y4€OHO-MCCIIEIOBATEIHCKONU pab0Te 10 OMOJIOTUH, SKOJIOTHH U MEIUIIMHE, POBOAMMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB,
¥ yOJIMYHO MPEACTaBIAThH MOTYYEHHBIC Pe3YIbTAThl HA YYCHUUECKUX KOH(PEepEHIUsX;

YMEHHE OIIEHMBATh T'MIIOTE3bl U TEOPHUH O MPOUCXOXKICHUM KU3HU, YEJIOBEKAa U YEJIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CHOCOOax
NpEeOTBpALeHNS ITT00AbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BHIOOp Oyaymied MpoQecCHOHAIBHONW IEATEIHLHOCTH B 00JacTH OWOJOTHH, DKOJIOTHH, MPUPOJIONOJIB30BAHUS,
MEIUIUHBI, OMOTEXHOJOIMH, ICUXOJOTHH, BETEPUHAPHUHU, CEJIBCKOTO XO34HCTBa, MUIIEBOM MPOMBIIUICHHOCTH, YIIyOJIATh IO3HABAaTENbHBIM HHTEpEC,
HAIpaBJICHHBI Ha OCO3HAaHHBIM BHIOOP COOTBETCTBYIOLIEH mNpodeccun W NPOAOIKEHHE OMOIOrMYecKoro oOpa3oBaHMs B OpraHU3alUsAX CpPEIHETro
npo¢eCCHOHATIBLHOTO U BBICILIETO 00pa30BaHuUsI.




TEMATHYECKOE INTAHUPOBAHMUE 11 KJIACC

KoJsn4yecTBo 4acos JJIeKTPOHHbIE
(uudpossbie)
Ne i/ HaumeHoBaHMe pa3/iesioB M TEM NPOTrPaAMMBbI Beero KO]—ITpﬁOJ‘ILHLIe HpaKTﬁnqecKne 0BPA30BATEIBHBIE
padoThbI padoThI pecypes
1 3apoxaeHUE U Pa3BUTHE YBOTIOIIMOHHBIX 4 bubnmoreka [JOK
MPEACTABICHUIN B OMOJOTHH https://m.edsoo.ru/7f41cc74
N bubmuoreka [{OK
2 MukposBonronus U €€ pe3ysbTaThl 14 1 2 https://m.edsoo.ru/741 cc 74
3 Makpo3BoTIOLIHS U €€ Pe3yIbTaThl 6 bubmmorexa TIOK
https://m.edsoo.ru/7f41cc74
bu6mmorexa [JOK
4 [IpoucxoxaeHue u pa3BUTHE KU3HU Ha 3eMIle 15 1 1.5 hitps://m.edsoo rw/ 741 ccT4
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1 bubmmorexa TIOK
https://m.edsoo.ru/7f41cc74
6 S — 3 05 Bumiorera LIOK
P N o pu ' https://m.edsoo.ru/7f41cc74
OKpY>KaloIlen cpeaon
bu6mmorexa [JOK
7 OpraH3Mbl 1 Cpeia 0OMTaHMs ? ! ! https://m.edsoo.ru/7f41cc74
. bubmuoreka [JOK
8 DKoJ0rus BUAOB U NOIMYJISILUNA 9 0.5 https://m.edsoo.ru/741 cc 74
bu6mmoreka [IOK
9 DKOJIOTUs COOOIIECTB. DKOJIOTHYECKHUE CUCTEMBI 12 0.5 hitps://m.edsoo ru/7f41ce74
bu6mmorexa [JOK
10 buocdepa — rmobansHas skocucrema 6 https://m.edsoo /741 ccT4
11 UYenosek U OKpy»Karolas cpena 6 1 bubmmorexa TIOK
Py fas cpelt https://m.edsoo.ru/7f41cc74
bu6mmorexa [JOK
12 Pesepsroe Bpems 8 https://m.edsoo.ru/7f41cc74
OBHIEE KOJINMYECTBO YACOB 11O ITPOTPAMME 102 4 7
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INHOYPOYHOE INIJNTAHUPOBAHME 11 KJIACC

KoauuyecTBo uacoB

eKTPOHHBbIE HU(POBbHIE

Ne Tema YpoKa KOHTpO.]'II)HbIe HpaKTuquKue IlaTa 06pa30BaTeJII>HI>Ie
n/n Bcero H3yYeHUs
padoThbI padoThI pecypcbl
1 OomonroHHas Teopus Y. JlapsuHa 1 0 0 03.09.2026 | https://m.edsoo.ru/863ea20e
2 JBWKyIue Cuiibl BOJIFOIIMU BUAOB 110 Y. JlapBUHY 1 0 0 04.09.2026 | https://m.edsoo.ru/863ea20e
3 Egg;f;iaegzgﬁcgfgngHe’ CCTCCTBCHHbIM 1 1 0 0 07.09.2026 https://m.edsoo.ru/863e9¢cle
4 PopMUPOBAHUE CUHTETUYECKON TEOPHUH IBOJIOLIUHI 1 0 0 09.09.2026 | https://m.edsoo.ru/863e9cle
5 DTarbl 3BOJIIOIMOHHOTO MPOIECCa: 1 0 0 10.09.2026 hitps://m.cdsoo.r/863e9¢ e
MHUKPOIBOJIOIHNS U MaKPOIBOIIOIIHS
6 [Tonynsiiusi — 3JIeMEHTapHas €IMHHUIIA YBOTIOIUU 1 0 0 14.09.2026 | https://m.eds00.ru/863¢99¢c6
3akoH rerernueckoro paBHosecus J[x. Xapau, B. 16.09.2026
7 BaiinGepra. «BoisiBneHre H3MEHUUBOCTH Y 0CO0€i 1 0 0 https://m.eds00.ru/863e99¢6
OJIHOTO BHQ»
8 DieMeHTapHbIC (aKTOPBI SBOIIOLHUH 1 0 0 17.09.2026 | https://m.edsoo.ru/863¢9da4
9 Dddext ocHoBatens. IhdexT OyTHIIOIHOTO 1 0 0 21.09.2026 hitps://m.cdsoo.r/863e9dad
rOpJIbIILIKA
10 lrve[g;g :gﬁﬁéggg%iiﬁg:;ﬁliiﬁm 1 0 0 23.09.2026 https://m.edso0o.ru/863e9ed0
11 EctecTBeHHbII 0TOOp — HanpaBiAOMUN (aKTop | 0 0 24.09.2026 hitps:/m.cdsoo.ru/863e9ed0
ABOJTIOIIUHU
12 [TosioBoit 0TOOP 1 0 0 28.09.2026 | https://m.edsoo.ru/863e9fde
ITprcnoco0aeHHOCTh OPTaHU3MOB KaK pe3yibTarT 30.09.2026
13 MHKpOSBOMOIHH. JIabopatopuasi pabora . 1 0 0.5 https://m.edsoo.ru/863e9fde
«H3yuyenne apomop¢030B U MAMOATANTAIUI Yy
PacTeHuil U JKUBOTHBIX»-2(0) MUHYT
[Tpumeps! npucnocoOIeHU Yy OPraHu3MOB: 01.10.2026
Mopdonoruueckue, GU3N0IOTHIECKHUE,
14 OnoxuMuueckue, nmoseaeH4yeckue. Jlaboparopuasi 1 0 0.5 https://m.edsoo.ru/863e9fde
pabora «IIpucnocodieHus1 OpraHu3MoB U UX
OTHOCHUTEJIbHASA 11eJ1ec000pa3HoCTb»- 30) MUHYT.
15 Bupn, ero kputepuu u ctpykrypa. JlaboparopHas 1 0 0.5 05.10.2026 httns://m.edsoo.r1/363e0c Lo

padora «CpaBHeHHE BH/IOB 110
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MOP(0JIOrHYeCKOMY KpUTEpUIO»- 20 MUHYT

16 CrtpykTypa BUaa 0 0 07.10.2026 | https://m.edsoo.ru/863e9cle

17 BunoobpazoBanue Kak pe3yJbTaT MUKPOIBOJIIOIUU 0 0 08.10.2026 | https://m.edsoo.ru/863e9¢cle
CBsI3b MUKPO3BOJIIOIMH U SITUAEMHUOJIOTHH. 12.10.2026

18 KonTpoabHas pa6ora no reme 1 0 https://m.edsoo.ru/863ea5a6
"Mukpos3Bosiouns' - 40 MUHYT.

19 Makpossostonus. [1aneoHToI0rn4eckue MeToapl 0 0 14.10.2026 hitps://m.edsoo.ru/863ea5a6
M3YYEHHUS SBOJIIOINH

20 buoreorpaduueckre MeTOIbl M3yUYCHHUSI BOJIOIHNH 0 0 15.10.2026 | https://m.edsoo.ru/863eabbe

1 DOMOPHOIIOTHYECKHE U CPABHUTEIHHO- 0 0 19.10.2026 httns://m.edsoo.r/363eabbe
Mop(doornuecKre METO Il U3YUESHHSI IBOTIOIIUN HHPS.HILECS00. ISR edRRe

22 | Monexympro-renenticeiie, Guoxmicere 0 0 21102026 | i edson rusicash

23 OO0mre 3aKOHOMEPHOCTH IBOJIIOIHU 0 0 22.10.2026 | https://m.edsoo.ru/863ea8bc

24 AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 0 0 05.11.2026 https://m.cdsoo.ru/863ca8he
HBOJIIOLIUU

25 HayuHble runoTe3sl NpoMCcX0XKACHUS )KU3HU HA 0 0 09.11.2026 httns://m.edsoo.ru/363ead8e
3emiie tp

26 JloHay4yHbIe IPEACTABIICHHS O 3aPOXKIACHUU KU3HU 0 0 11.11.2026 | https://m.edsoo.ru/863ca48¢

27 OcCHOBHBIE 3Talbl HEOPraHUYECKOH IBOJIFOIIUU 0 0 12.11.2026 | https://m.edsoo.ru/863ea5a6

28 ['unoTe3bl 3apOKICHUS KU3HU 0 0 16.11.2026 https://m.edsoo.ru/863ea5a6
Uctopus 3emiin 1 MeTOABI €€ U3yUECHUS. 18.11.2026

29 JlabopaTopHasi padora «3y4yeHue u onucaHue 0 0.5 https://m.edsoo rw/863easa6
HCKONAEMbIX OCTATKOB IPEeBHUX OPraHU3MOB) -
20 MUHYT.

30 HauanbHbie 3Tanbl OpraHudecKo SBOJIIOIUH 0 0 19.11.2026 | https://m.edsoo.ru/863eabbe

31 OBOJIIOLIHSI DYKAPUOT 0 0 23.11.2026 | https://m.edsoo.ru/863ea6bbe
OCHOBHBIE 3Tallbl BOJIIOLUHN PACTUTEIBHOTO MUpA. 25.11.2026

2 Mmoo diene : s mdnint
oTAe10B»-20 MUHYT.

33 OCHOBHBIE 3Tallbl BOJIOLMH )KUBOTHOI'O MUPa 0 0 26.11.2026 | https://m.edsoo.ru/863ea8bc
Oomtonus kUBOTHBIX. IlpakTHyeckas padora 30.11.2026

34 «H3yyeHne 0co0EHHOCTEH CTPOCHUS 0 0.5 https://m.edsoo.ru/863ea8bc

MO3BOHOYHBIX *KMBOTHBIX»- 30 MHHYT
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35 PasButre xu3HM Ha 3eMJie 10 3paM U eproam 0 0 02.12.2026 | https://m.edsoo.ru/863ca48e

36 MaccoBble BBIMUPAHUS — DKOJIOTHYECKHE 0 0 03.12.2026 hitps://m.edsoo. ru/863ead8e
KPU3HCHI MIPOILLTIOTO

37 CoBpeMEHHBIHN 3KOJOTUYECKUI KPU3HC, ET0 0 0 07.12.2026 httos://m.edsoo.ru/863eac2c
0COOEHHOCTH hitps:/im.edsoo.ruigbdeacic

| Ocrtoamate oncreviammactxnt rpymt pramisnos 0 0 PO imsimedsoo e

39 KonTpoabHas padora no reme "Ml'a'lcpo " 1 0 10.12.2026 httos://m.edsoo.ru/363ead44
MAaKpPO3BOJIIOIUS U ee pe3ybTarhl'- 40 MUHYT. :

40 AHTpONOJIOTHS] — HayKa O YeJIOBEKe 0 0 14.12.2026 | https://m.edsoo.ru/863eac2c

41 Pa3BuTue npeacraBieHnit 0 NIPOUCXOKIACHUU 0 0 16.12.2026 hitps:/m.cdsoo.ru/863caca2
YesioBeKa
MecTo yenoBeka B CHCTEME OPTaHUYECKOTO MHUPA. 17.12.2026

42 .())Ica:)ﬁﬁ(:ell)ilToocI;z;ﬂcgsggzz:lfzz;::; ‘e;eJ'IOBeKa, 0 05 Bitps: s abon i N0
CBSI3aHHBIX C NPSAMOXOKAeHHEeM»- 30 MUHYT.

43 JIBMKYIIME CUJIbI aHTPOIIOTEHE3a 0 0 21.12.2026 | https://m.edsoo.ru/863eaea2

44 ggzsggie:ngpilﬂoiZizzanx 1 COLMATIbHBIX 0 0 23.12.2026 https://m.edsoo.ru/863eafec

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 0 0 24.12.2026 | https://m.edsoo.ru/863eafec

46 [Taneoreneruka 1 NajeoreHOMHUKa 0 0 28.12.2026 | https://m.edsoo.ru/863eb10e

47 DBOJIIOLIMSI COBPEMEHHOTO YeJIOBEKA 0 0 30.12.2026 | https://m.edsoo.ru/863eb10e
UYenoseueckue pacel. [IpakTuyeckas padora 11.01.2027

48 «A3yuyeHne IKOJOTHYECKUX adanTAI[HiIi 0 0.5 https://m.edsoo.ru/863eb10e
yesoBeKka»-30 MUHYT

49 MexIUCIUIITIMHAPHBIE METO bl aHTPOMOJIOTHU 0 0 13.01.2027 | https://m.edsoo.ru/863eb10e

50 3apoKICHUE U Pa3BUTUE FKOJIOTHUHU 0 0 14.01.2027 | https://m.edsoo.ru/863eafec
Mertonp! sxonorun. JlaboparopHas padora 18.01.2027

51 «A3yyeHne MeTO/10B IKOJIOTHYECKUX 0 0.5 https://m.edsoo.ru/863eafec
HCCJIeI0BaAHNIN- 20 MUHYT

52 3HauyeHne KOJOTMYSCKUX 3HAHUN IS YeJIOBEKa 0 0 20.01.2027 | https://m.edsoo.ru/863eafec

53 DKkosiornueckue (HakTopbl 0 0 21.01.2027 | https://m.edsoo.ru/863eb10e
Abuotnueckue pakropbl. CBET Kak 25.01.2027

54 skosornueckuii pakrop. Jlaboparopnasi padora 0 0.5 https://m.edsoo.ru/863eb10e

«BblsiBJ1€eHHE HpI/ICHOCOGJIeHI/Iﬁ OpPraHu3mMoB K
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BJMSIHUIO cBeTa»- 2() MUHYT.

Abuotuueckue pakropsl. Temneparypa Kak 27.01.2027

55 z;olﬁz;ﬁieﬂcﬁenﬁg)ﬁiiz&)?;f}?ﬁ;i‘;ﬂgiﬁf;ggia 0 0.5 https://m.edsoo.ru/863eb10e
BIUSTHUIO TeMIepaTypbi»- 20 MUHYT.
AobuoTtndeckue hakTophl. BiaxkHocTh Kak 28.01.2027

6 amaomieckue ocofonmtocnt pucremi 15 0 05 hips/m.sdsoo ruSich 0
Pa3HBIX MecT 00MTaHU»- 20 MUHYT

57 Cpenpl 00MTaHUSI OPraHU3MOB 0 0 01.02.2027 | https://m.edsoo.ru/863eb46a

58 buonornyeckue puTMbI 0 0 03.02.2027 | https://m.edsoo.ru/863eb46a

59 JKuzHeHHbIe (OpMBI OpraHU3MOB 0 0 04.02.2027 | https://m.edsoo.ru/863eb46a
buotnyeckue akropsl. 3HaueHUE OMOTHUYECKUX 08.02.2027

60 B3aUMOJICVICTBUH JJIs CYLIECTBOBAHUS OPTaHU3MOB 0 0 https://m.edsoo.ru/863eb348
B cpejlie OOuTaHusl.

61 ii:)e};;psgl::::ul;%?(:‘Tﬂa;[z;;re: "Opranusme! u 1 0 10.02.2027 https://m.edsoo.ru/863eb348

62 DKOJIOTHYECKUE XaPAKTEPUCTUKU MOMYJISIIUN 0 0 11.02.2027 | https://m.edsoo.ru/863eb46a

63 OcHOBHBIE MOKA3aTeIU MOMYJISIUN: YUCICHHOCTD, 0 0 15.02.2027 https://m.cdsoo.ru/863eb46a
IUIOTHOCTb, BO3pPACcTHAs U MOJIOBasi CTPYKTYpa

64 OCHOBHBIE TOKA3aTEIU MOMYJISIIIUN: POKIAEMOCTbD, 0 0 17.02.2027 httos://m.edsoo.r1/363ebd6a
MIPUPOCT, TEMI POCTA, CMEPTHOCTb, MUTPAITUI Atfps:/m.edsoo.ru/86eb20a

65 DKoJIoTHYEeCcKasi CTPYKTypa NOMyJIsiUuU 0 0 18.02.2027 | https://m.edsoo.ru/863eb5fa

66 JrHamuKa nonyJsinuu U €€ perysinus 0 0 20.02.2027 | https://m.edsoo.ru/863eb5fa

67 Kpusslie pocta uncinenHoctu nonyssiun. Kpuseie 0 0 24.02.2027 htts://m.edsoo r/363ebbSe
BBEDKHBAHHSI AIps:/m.eds00.rus6ebhoe
Oxonoruyeckas HuIa Buaa. JlaboparopHas padota 25.02.2027

68 «IIpucmocobieHnst ceMsiH paCTeHHI K 0 0.5 https://m.edsoo.ru/863ebb5e
pacceneHuio»- 20 MUHYT.

69 Bua kak cucrema nomyJisiiui 0 0 01.03.2027 | https://m.edso0.ru/863ebb5e

70 3aKOHOMEPHOCTHU MOBEJCHUS U MUTPALIHI 0 0 03.03.2027 hitps://m.cdsoo.r/863ebd16
KUBOTHBIX

71 Co00111eCcTBO OpraHu3MOB — OHMOIIEHO3 0 0 04.03.2027 | https://m.eds00.ru/863ebd16

72 DKOCHUCTEMA KaK OTKPBITasi CHCTEMA 0 0 10.03.2027 | https://m.edsoo.ru/863ebd16

73 KpyroBopot BeliecTB ¥ MOTOK YHEPTHH B 0 0 11.03.2027 | https://m.edsoo0.ru/863e6122
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https://m.edsoo.ru/863e632a

KOCHUCTEME
https:/m. .

74 OcHOBHBIE TTOKA3aTEIN IKOCUCTEMBI 1 0 0 15.03.2027 hggz:xm.:gzgg;ﬁ;ggg:ggi

75 DKOJOTHUUECKHE MUPAMUJIBI 1 0 0 17.03.2027 | https://m.edso00.ru/863e6122

76 M3MeHneHus: coo0IIecTB — CYKIIECCHH 1 0 0 18.03.2027 | https://m.edsoo0.ru/863e6122

77 [Ipupoausie KOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. 1 0 0 22.03.2027 hitps://m.cdsoo. /86366564
DKOCHCTEMBI MOPEN U OKEAHOB

78 [Tpuponusie 9KOCHCTEMBI. DKOCHUCTEMBI TYH/P, 1 0 0 24.03.2027 hitps://m.edsoo.ru/86366564
JIECOB, CTEMEM, MyCThIHb

79 AHTPONOTreHHbIE YKOCUCTEMBI 1 0 0 25.03.2027 | https://m.edsoo.ru/863e674¢
Ypboskocucremsl. [IpakTuyeckas padora 05.04.2027

80 «H3yuyenue u onucanue ypoodxocucreMb»- 20 1 0 0.5 https://m.edsoo.ru/863e674¢
MMHYT.

31 3aKOHOMePHOCTIv/I (hopMHUpOBaHKST OCHOBHBIX 1 0 0 07.04.2027 httos://m.edsoo.rw/863e6b72
B3aUMOJICCTBUIN OPraHU3MOB B 9KOCHCTEMAaX AUIps:/N.edS00.1/B0e0D /2
MexaHn3Mbl BO3AEMCTBYS 3arpsI3HEHUIN pa3HbIX 08.04.2027

82 TUIIOB Ha CyOOPraHU3MEHHOM, OPTaHU3MEHHOM, 1 0 0 https://m.edsoo.ru/863e6b72
MOMYJISIITIOHHOM M 9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmiemnianerapHas 0001049Ka 3eMiu 1 0 0 12.04.2027 | https://m.edsoo.ru/863ebb5

84 Yuenue B. W. Bepnaackoro o 6uochepe 1 0 0 14.04.2027 | https://m.edso00.ru/863ebb5

85 3aKOHOMEPHOCTH CYIIeCTBOBaHUs Orochepsl 1 0 0 15.04.2027 | https://m.edsoo.ru/863ebd16

36 KpyroBopoTsl BemecTB U OMOT€OXUMUYECKHE 1 0 0 19.04.2027 httns://m.edsoo.rw/863ebd 16
IIUKJITBI Affps://m.edso0.M805ebd 10

87 3oHanbHOCTh OMochepbl. OCHOBHBIC OMOMBI CYIIN 1 0 0 21.04.2027 | https://m.edsoo.ru/863ebd16

88 YcroiunBocTh OHOchepbl 1 0 0 22.04.2027 | https://m.edsoo.ru/863ebale

89 DKOJIOTUUECKUE KPU3UCHI U UX IPUUUHBI 1 0 0 26.04.2027 | https://m.edsoo.ru/863ebale

90 BosneiicTBue uenoBeka Ha 6nochepy 1 0 0 28.04.2027 | https://m.edsoo.ru/863ebale

91 AHTponorveHHoe BO3/ICHCTBUE HA PACTUTEIbHBINA U 1 0 0 29.04.2027 httos://m.edsoo /86 3ebale
JKUBOTHBIH MHP Attps:/m.edsoo.ru/8bebale

92 Oxpana nmpupoasl 1 0 0 05.05.2027 | https://m.edsoo.ru/863ebale

93 OCHOBHBIE IPUHIMIIBI YCTOMYUBOIO Pa3BUTHUS 1 0 0 06.05.2027 hitps://m.cdsoo.rw/863eb5 a
YeJI0BEUYECTBA U IPUPO/IBI
ParnmonansHOE pUpoAONOIb30BaHUE U 12.05.2027

94 COXpaHEeHHEe OMOJIOTHYECKOT0 Pa3HOOOpasus 1 0 0 https://m.edsoo.ru/863eb5fa

3emin.
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" "_

95 KonTpoabHas padora no teme "Ikosorus'- 40 1 1 0 13.05.2027 httns://m.edsoo.r1/363e0c Lo
MMHYT. ALPS.AILEAS00.IULCLIE7C 1C
O00011eH1E U CUCTEMATH3aLMI 3HAHUN 10 TEMaM 17.05.2027

96 JKONIOrHA - HAYKA O B3AHMOOTHOMICHHAX 1 0 0 https://m.edsoo.ru/863e9cle
OpPraHU3MOB JIPYT C IPYTOM U HaJIOPTaHU3MEHHBIX
CHCTEM C OKPY’KaOIIeH cpeoi".

97 ?6061116HI/I6 A CUCTEMATHU3ALUS "3HaHI/II/I 10 TEME 1 0 0 19.05.2027 https://m.edsoo rw/863e9c e

Opraau3Mmel U cpena oOuTanus".
98 ?606H16HI/I€ u CI/ICTeMaTI/IBaI_II/I}I"SHaHI/II/I 10 TEME 1 0 0 20.05.2027 htths://m.edsoo.rw/863e9c Lo
DKOJIOTHS BUJOB M MOITYJIsIus'. Alipseim.edsoo.u 00 e3¢ Lo
99 ?606H.I€HI/IC A CUCTEMATHU3aIUs 3HAHUHN 110 TEME: ) 1 0 0 24.05.2027 htps-//m.edsoo. ru/863e9¢] e
DKO0JIOTUA COOOIECTB. DKOJIOTUYECKAE CUCTEMBL'".
100 ?606H16HI/I€ WA CUCTEMAaTU3ALM 3HaHI/'I'I/I 10 TEME: 1 0 0 26.05.2026 httns://m.edsoo ru/863e0c Lo
buocdepa - rmobanbpHast SKOCUCTEMA AHRSILEOS00. W ERaese e
101 | Pe3zepsubviii ypok 0 0
102 | Pe3zepsubiil ypok 0 0
OBHIEE KOJIMYECTBO YACOB I10 102 4 7
INPOT'PAMME

MMPOBEPAEMBIE HA EI'D 11O BUOJIOTMU TPEBOBAHMS K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJHEI'O OBLIEI'O OBPA30BAHUA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHON NPOrpaMMbl CPeHero 0o1ero
oOpasoBaHust

ChopMupoBaHHOCTh 3HAHUH O MeCT€ M pPOJM OHOJOTMHM B CHCTEME ECTECTBEHHBIX HAyK, B ()OPMUPOBAHMU COBPEMEHHOM
€CTECTBEHHOHAy4YHOW KapTHHbBI MHpA, B IO3HAHUM 33aKOHOB MPHUPOJABI MW PEUICHUH KU3HEHHO BAXKHBIX COLMAIBHO-ITUYECKUX,
HSKOHOMHUYECKHUX, IKOJIOIMYECKHX MPOOJIEM UEIOBEYECTBA, @ TAKXKE B PELICHUH BOMPOCOB PAMOHAIBHOTO MPUPOAONOIL30BAHMUS, B
(hopMUpOBaHUM IIEHHOCTHOTO OTHOILIEHHUS K MPHUpPOJE, OOIIECTBY, YEJIOBEKY; O BKJIAJE€ POCCHUHCKUX U 3apyOeKHBIX YUEHBIX —

Brnagenne cucreMoil 3HaHHI 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHMS, UCIIOIB3YEMbIX B OMOJIOTHYECKUX HUCCIEIOBAHUSIX JKUBBIX
00BEKTOB W JKOCHCTEM (OMHCaHWE, W3MEPEHHE, TMPOBEICHUE HAOIIONCHMI), CIOCOOaMU BBISIBJICHUS M OICHKHA AHTPOMOTECHHBIX

YMeHne BbIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH X SKCIICPUMCHTAJIBHBIMH CPEACTBAMH, q)OpMy.]'Ipr;[ 0eJIb UCCIICA0OBAHM, aHAJIM3UPOBATh

Kon
NpoBepPSEMOro
TpedoBaHMsI
1
OHMOJIOTOB B pa3BUTHE OMOJIOTUHI
) W3MEHEHUH B IIPUPOJIE.
MOJTyYEHHBIE PE3YyJIbTaThl U JI€JaTh BHIBO/BI.

BrisBienne 3aBUCHUMOCTH MCKAY HCCICAYCMBIMHU BCIUMYMHAMMU, 00BICHEHHE IMOJIYYCHHBIX PE3YJIbTATOB U (bOpMy.]'H/IpOBaHI/Ie BBIBOIOB
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C MCIIOJIb30BAHUEM HAYYHBIX HOH?ITI/IfI, TeopI/Iﬁ " 3aKOHOB

YMeHue BiIajeTh CUCTEMOI OMOJOrMYECKHX 3HAHHWM, KOTOpasl BKIIIOYAET: OCHOBOIIOJAraroIiye OWOIOTMYECKUEe TEPMHUHBI U MOHSTHUS
(KM3Hb, KJIETKa, TKaHb, OpraH, OpraHW3M, BUJ, MOIYJIMA, SKOCHCTeMa, OMOleH03, Ouocdepa; MeTaboaM3M, IrOMeOCTa3, KIETOYHbIH
MMMYHUTET, OMOCHHTE3 O€esKa, OMOIOIUMEpPBI, TUCKPETHOCTh, CAMOPETYJISILIUs, CaMOBOCIIPOM3BEAECHHE, HACIEICTBEHHOCTh, U3MEHUMBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: kiaerouHas teopus T. IlIBanna, M. Ilneiinena, P. BupxoBa; kioHalbHO-CEIEKTUBHOTO MMMyHHTETa II.
Opmux, W.M. MeuHukoBa, XpoMOCOMHas Teopus HaciaeAacTBeHHocTH T. Moprana, 3akoH 3aponslmeBoro cxonactsa K. bapa,
sBoOlIMOHHas Teopust Y. JlapBuHa, CHHTETHYECKasl TEOPHsI 3BOJIOLMH, Teopusl aHTponoreHe3a Y. /lapBuHa; Teopust OnoreoreHosa
B.H. Cykauéa; yuenue H.W. BaBunoBa o nieHTpax MHOrooOpa3usi U IPOMCXOXKACHUS KyJIbTYPHbIX pacTeHuid, yueHue A.H. CeseprioBa
0 MyTSAX ¥ HaIpaBJICHUSIX dBotonnn, yuerue B.W. Bepuaackoro — o 6uocdepe);

3aKOHBI (€AMHOO0Opa3usi MOTOMKOB IIEPBOTO IOKOJEHMs, paclleIieHHsl MPU3HAKOB, HE3aBHCHMOTO HACJIEJOBAaHUS MpPU3HAKOB [
MeHens; CUEIUICHHOIO HAclIeIOBAaHMs IPU3HAKOB M HApyLIEHUs CLEIuIeHWs reHoB 1. Moprana; rOMOJOTMYECKHX psAJIOB B
HaciencTBeHHoU u3MenuynBoctu H.M. BaBunoa; renerndeckoro paBaHoBecus J[x. Xapau u B. BaitnOepra; 3apoiblieBoro cxoacTaa
K. Bapa; Ouorenernueckuii 3akon J. 'ekkens, . Mroinepa);

MPUHIIHUIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHuMyMa O. JInOuxa, sKosornueckoil nupaMuabl 4uces, 0MoMacChl U SHEPTUN);

runotesbl (koauepsatHor A.W. Onapuna, nepBuunoro 0ymnboHa JIk. Xonaerina, mukpocdep C. Pokca, pudozuma T. Uek)

YMeHue peuatb IOUCKOBLIC OHOJOrHYECKUE 3ala4di, BbBIABJIATH MNPHUUYUHHO-CICACTBCHHBIC CBA3W MCKAY HCCICAYCMbIMU
OHOJIOTHYECKUMH 06’I)€KTaMI/I, mponeccaMu U SAABJICHUAMM, JACJIaTh BbIBO/AbI N ITPOTHO3bI HA OCHOBAHUU IOJTYYCHHBIX PE3YJIbTATOB,
COCTaBJIATh I'CHOTHIIMYCCKHUC CXCMbI CKPCHIMBAHUA JI Pa3HbIX THUIIOB HACICAOBAHMA IIPU3HAKOB Y OPraHU3MOB, COCTABJIAATH CXCMbI
NEPCHOCA BCIICCTB U DOHCPI'HHU B OKOCHUCTEMAX (IICHI/I IIHUTaHWsA, IIAIIICBBIC CGTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3U MEKIY CTPOCHUEM U (DYHKIMSIMUA: OPTaHOMIOB, KJIETOK PAa3HBIX TKAHEH, OpraHaMH U CUCTEMaMH
OPraHoOB y pacTEHHH, KMBOTHBIX M YEJIIOBEKA; MEXIY dTallaMH OOMEHa BEIIECTB; TallaMH KJIETOYHOT'O IMKJIA U JKU3HEHHBIX IIUKIIOB
OpPTraHU3MOB; JTalaMyd 53MOpPUOHAIBHOTO pa3BUTHS; TEHOTHIOM M (eHOTHNOM, (eHoTunoM U (akropamu cpenbl OOUTAHHUS;
IpOLIECCaMy SBOJIOIMH; JABWKYIIUMH CHJIAMH aHTPOIOT€HE3a; KOMIOHEHTAMH PA3JIMYHBIX YKOCHUCTEM M MPUCIIOCOOJICHUSIMH K HUM
OpPTraHU3MOB

YMeHue BhIICNATh CYIIeCTBEHHbIE TPU3HAKH:

CTPOCHHS BUPYCOB, KJIETOK NPOKAPHOT M 3YKApHOT; OJHOKICTOYHBIX W MHOTOKJICTOYHBIX OpPraHHU3MOB, BHJIOB, OHMOTECOIICHO30B,
9KOCHUCTEM U Omocdepsl; CTpPOSHHUsI OPraHOB M CHCTEM OPraHOB PAaCTCHUH, KUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEAEATEILHOCTH,
MPOTEKAIOIIUX B OPraHM3Max pacTEHUH, >KUBOTHBIX W YEJIOBEKa; OHMOJIOTMYECKHX IPOIECCOB: OOMEHa BEHIeCTB (MeTaboIm3M),
uHGOpMAaLUU U TIPEBPALICHUS SHEPTUH, OPOXKEHUS, aBTOTPO(HOr0 U rerepoTpoHOro TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Me€i03a, raMeroreHesa, SMOpPHOreHe3a, IOCTIMOPHOHAIBHOTO PA3BUTHS, PA3MHOXKCHUS, WHAWBUAYAIBHOTO Pa3BUTHUS
opranusMa (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB, TETEPO3HUCa; ACHCTBUI HCKYCCTBEHHOIO 0TOOPA, CTAOMIN3UPYIOIIETO, IBUKYIIETO
W Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpA; ayuIONaTPUYECKOr0 W CHUMIIATPUYECKOTO BUA000PA30BaHUS; BIMSHUS ABIDKYIIUX CHII
HBOJIIOLUH HAa TeHO(OH] MOMYJIALUH; MTPUCTIOCOOICHHOCTH OPTraHU3MOB K Cpejie OOMTaHMs, YepeOBaHUs HANpaBICHUN HBOJIOLMH;
KpPYTOBOPOTa BEIIECTB M MOTOKA YHEPTUHU B IKOCHCTEMAX

C(l)OpMI/IpOBaHHOCTB YMCHUA BBIACIATH CYIICCTBCHHBLIC IMPHU3HAKHW BHUPYCOB, KJICTOK ITPOKAPUOT MW I3YKAPUOT, OJHOKJICTOUYHBIX H




MHOT'OKJIETOYHBIX OPTraHW3MOB, BHJOB, OMOT€OIICHO30B M IKOCHCTEM; OCOOCHHOCTH IPOIECCOB OOMEHA BEIIECTB M INPEBPAICHUS
SHEpPruM B KIETKe, (OTOCHHTE3a, IIACTUYECKOTO M JHEPreTHMYeCKOro OOMEHa, XeMOCHHTE3a, MUTO03a, Meio03a, OIIOJ0TBOPEHUs,
Pa3BUTHA U Pa3MHOKEHUS, HHANBUIYAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), 00pbObI 3a CyIIeCTBOBaHUE, ECTECTBEHHOTO 0TOOPA,
BU1000pa30BaHMsl, MPUCIOCOOJIEHHOCTH OPraHM3MOB K cCpele OOWTaHUs, BIMUSHUS KOMIIOHEHTOB SKOCHCTEM, aHTPOIOTE€HHBIX
W3MEHEHUH B SKOCHCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB M MPEBPAIICHUS SHEPTHH B Onocdepe

YMeHHe UCToJb30BaTh COOTBETCTBYIOIIUE apTyMEHThI, OMOJOTHYECKYI0 TEPMHUHOJIOTHUIO U CUMBOJIMKY JUIsl JOKA3aTeIbCTBA POJACTBA
OpPraHM3MOB PAa3HBIX CHCTEMATHYECKUX TPYII; B3aUMOCBS3H OPraHU3MOB U Cpelbl OOUTAHMs; €IUHCTBA YEIIOBEYECKHX pac;
HE00XO0IMMOCTH 37J0pOBOIr0 00pa3a KHU3HU, COXPaHEHUs Pa3HOOOpa3us BUIOB M SIKOCUCTEM KaK yCIOBHUSI COCYLIECTBOBAHMS IIPUPO/IbI
Y 4eJIOBEYECTBA

YMeHue KPUTHYCCKH OLICHHBATDH I/IHCI)OpMaI_[I/II-O OHOJIOTUYECKOT0 COACPIKaHUA; UHTCPIPETUPOBATL 3TUUCCKUEC ACIICKTBI COBPCMCHHBIX
I/ICCJ'IGI[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCIHUIINHCE, 6I/IOT€XHOJ'IOFI/II/I; paccMaTpuBaTh rI100aIbHBIE DKOJIOTHUECKHE HpO6J’IeMI)I COBpPCMCHHOCTH,

(I)OpMI/IpOBaTB 110 OTHOIIICHUIO K HUM CO6CTBCHHYIO R(0)E37000%010)

INEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'3 110 BUOJIOTI' U

Koxa

HpOBepﬂeMbIﬁ JIEMECHT COACPKAHUA

1

buonorus xak HayKa. JKuBBIE CHCTEMBI U KX HN3Yy4YCHHUC

1.1

CoBpemeHHas OMOJIOTH — KOMIUIEKCHas Hayka. buonornueckue Hayku U n3ydaeMble MU IpoOiaeMbl. DyHIaMeHTalbHbIE, IPUKIIATHbIC
Y TIOMCKOBBIC HAyYHBIC MCCIICIOBAHUS B OUOJIOTHH.

3HayeHue OMONOruM B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAy4yHOW KapTHHbBI Mupa. IIpodeccuu, cBsizaHHble ¢ OHOIOTHEH.
3HavyeHne OMOJIOTUH B MPAKTHYECKOM JICATEIEHOCTH YEIOBEKa: MEIUITMHE, CEITbCKOM X03SHCTBE, MPOMBIIICHHOCTH, OXPaHE MPHPOIBI

1.2

JKuBpie cucTeMbl Kak mpeaMer u3ydeHusi Ouosjoruu. CBOWCTBA KUBBIX CHUCTEM: €AMHCTBO XHMHUYECKOTO COCTaBa, TUCKPETHOCTh H
LEJIOCTHOCTh, CJIOKHOCTh U YIHOPSJAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CAMOOPIraHU3alUsl, CAaMOBOCIIPOU3BE/ICHUE, Pa3/IpaKUMOCTbh,
W3MEHYHBOCTH, POCT U PA3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHCTEM: MOJIEKYJSIpDHBIM, KIJIETOUYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJIALMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMoreoneHoTHIecKuit), ouochepusiid. [Iporeccer, mpoucxoasime B XUBBIX cucTeMax. OCHOBHBIC MPU3HAKU JKHUBOTO.
Kuzsb kak hopMa CyIecTBOBaHHS MaTEPUHI

1.3

Mertoapl 6uonornyeckoit Hayku. HaOmionenue, n3MepeHue, SKCHEPUMEHT, CUCTeMaTu3alus, MeraaHanu3. [lonstue o 3aBucHMMON U
He3aBUCUMOU nepemeHHOH. [InanupoBanue skcnepumenta. [locranoBka u nposepka runote3. Hynesas runoresa. Ilonarue BeiOopku u
e€ JocTOBEpHOCTh. Pa3zbpoc B Ouonormueckux AaHHBIX. OLEHKa JOCTOBEPHOCTH MOJYYEHHBIX pe3ysbTaToB. [IpHumHBI MCKa)keHUs
pe3yabpTaTOB 3KCIepuMeHTa. IIoHATHE CTATUCTUYECKOrO TeCTa

Kiietka xak Ononornyeckas CUCTEMA

2.1

Knerka — cTpyKkTypHO-QyHKIMOHANbHAs eIUHHIA >XKUBOTO. Mctopus oTkpbiTus kieTkd. Pabotsl P. I'yka, A. JleBenryka. Kinerounas
teopus (T. [lIBanH, M. Illneiinen, P. Bupxor). OCHOBHBIE MTOJIOKEHUST COBPEMEHHOM KJIETOYHON TEOPHUH.

MeTtoabl MOJNEKYISIpHOW U KJIETOYHOW OHOJOTMH: MHUKPOCKONHMA, XpomaTtorpadus, 53JIeKTpopope3, METOJ MEUYeHBIX AaTOMOB,
nuddepeHnrabHOe IEHTPUGYTHPOBaHNE, KYJIbTHBUPOBAHUE KIIETOK

2.2

XUMHUECKUH CcOCTaB KIETKH. Makpo-, MUKPO- M YJIbTpaMHUKpOdJieMeHThl. Bona u e€ ponb Kak pacTBOpUTENs, peareHTa, yyacTHe B




CTPYKTYpPUPOBAHHUU KJIETKH, TEIUIOPEryJIalnuid. MuHepallbHble BELIECTBa KJIETKU, UX Ouosiornyeckas posb. Pojib KAaTHOHOB M aHUOHOB B
KJIETKE.

buonornueckue momumepsl. benku. AMHHOKHCIOTHBIN cocTaB O6enkoB. CTpyKTypbl O€IKOBOM MoJeKydbl. [lepBudnHas cTpykTypa Oernka,
NEeNTUHAs CBsI3b. BTOpHuHas, TpeTHyHas, uyeTBepTHYHAs CTPYKTypbl. JlenaTypauus. CpoiictBa OenkoB. Knaccudukanus Genkos.
buonoruueckue ¢pyHKIUU OEIKOB.

VYraeBoasl. MoHOCaxapuabl, AUCaxapu/bl, OJUrocaxapuabl U nonucaxapuasl. OOImuKi MaaH CTpOeHUs U GU3UKO-XMMHUYECKHE CBOWCTBA
yrIIeBoI0B. bronorndeckre GyHKIMHU YTIIEBOIOB.

Jlunuasl. T'mapodunbHO-TUApOoPOoOHBIE cBolcTBa. Kiaccudukanms nununos. Tpuriauuepunsl, (Gocoaunuis, BOCKH, CTEPOHJIBL
buonornueckue ¢ynkiun aunuaoB. OOmue cBOilCTBa OMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CIHOCOOHOCTh K CaMO3aMbIKaHMUIO,
MIOJIYIIPOHUIIAEMOCTb.

HyxneunoBbie kucnotel. JIHK um PHK. Crpoenne nyknemHoBbix kucinotT. Hykneoruasl. [Ipuninun xomminemenTtapHoctu. I[IpaBuio
Yapragpga. Crpykrypa JJHK — nBoitnas cnupans. Mecronaxoxaenue u ouonornueckue pynkmun JHK. Buast PHK. ®ynkiun PHK B
KJIETKE.

Crpoenne wmonekynsl AT®. Makposprudeckue cBs3u B Monekylne AT®. buonornuyeckue ¢ynkinun ATO. BoccraHoBieHHBIE
nepeHocunkH, ux GyHkiuu B kietke. CexkBenupoBanne JHK.

CrpykTypHas 6MoI0THs: OMOXUMHUYECKHE U OMO(U3NIECKHEe UCCIIEI0BAaHMSI COCTABA M IPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYJI

TuMbI KJIETOK: yKapuoTH4ecKas U npokapuotudeckas. CTpyKTypHO-(QyHKIIMOHAIbHBIE 00pa30BaHUs KJIETKU.

Crpoenne npokapuotTudeckoil kinetku. Kierounas crenka 6aktepuii u apxeil. OCOOCHHOCTH CTPOEHUS TeTepOTPOPHON U aBTOTPOPHOM
MPOKAapUOTUYECKHUX KJIETOK. MeCTO U posib MPOKAPUOT B OMOLIEHO3aX.

Crpoenue 1 QyHKIMOHUPOBAaHUE dyKapuoTHYecKoi kieTku. [TnazmaTuueckass memOpana (tuiazmanemma). CTpyKTypa Mi1a3MaTUYeCcKOM
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTHYeCKyl0o MeMOpaHy: maccuBHbIN (muddys3us, obneru€éHHas Auddys3us), akKTUBHBIN
(TTepBUYHBIA M BTOPHYHBIA aKTUBHBIA TpaHcmoprt). Ilomynponunmaemocts MeMOpaHbl. PaboTa HaTpuil-KamueBOro Hacoca. DHIIOIUTO3:
MUHOLUTO3, parouuTo3. Dk3ounuTo3. Knerounas crenka. CTpykTypa u GyHKIMHU KIETOYHOU CTEHKH PACTEHHUM, TpHOOB.

Hurormazma. Lurtozons. [lutockener. JIBwkenue 1muTomiasmel. OpraHouabl KieTkH. OmHOMEeMOpaHHBIE OPraHOUIbI KIIETKHU:
sHjomnazmaruyeckass cetb (OIIC), ammapat [onbku, JHM30COMBI, MX cTpoeHHMEe M (QyHKUuH. B3auMocBs3p oaHOMEMOpaHHBIX
opranonsioB kietkd. CTpoeHHe TpaHyJISIpHOTO peTHKyiayMa. CuUHTE3 pacTBOpHMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. Imamkuit

23 (arpaHyJIsIpHBINA) 3HIOIUIa3MaTHYECKUN peTuKyIyM. CekperopHas ¢pyHkuus annapara ['onsmku. TpancnopT BelecTs B kieTke. Bakyonu
pacTuTenbHBIX KiIeToK. Kierounstii cok. Typrop.
ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPHUH, TUIACTUBL.
CrpoeHue U (QyHKIMM MUTOXOHIApUM M 1utacTuj. IlepBUuHbIE, BTOPUYHBIE U CIIOKHBIE IUIACTUABI (POTOCHUHTE3UPYIOIIUX JyKapHOT.
XJ0pOIIaCThl, XPOMOIUIACTBI, JIEMKOIIACTHI BBICIIUX PACTEHUIA.
HememOpannsie opranouapl kietkd CtTpoeHue W (QYHKIMH HEMEMOpPAHHBIX OPraHOMIOB KIETKH. PubGocombl. MukpoduimaMeHTh
Mpeleunsle kietkd. Mukporpyoouku. Kinerounsiii nentp. CTpoeHue U IBH)KEHHE KI'YTUKOB U peCHUYEK. MUKPOTPYOOUKH LIUTOILIA3MBI.
entpuonsb.
SAnpo. OOonouka sAapa, XpPOMaTHH, KapUOIUIa3Ma, SAPBIILIKHA, WX CTpoeHMEe W (QyHKIUM. SnepHblid  OEJNKOBBIM MaTpHKC.
[TpocTpaHcTBEHHOE PACTIONIOKEHHE XPOMOCOM B HHTep(ha3HOM sape. benku xpomaTuHa — THCTOHBI.
Knerounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3yKapuoT (paCTUTENIbHOM, YKUBOTHOM, IpUOHOI)

24 AccuMMIIAIMS U AMCCUMWIIALUS — JABE CTOPOHBI MeTaOoiau3Mma. Tunbl oOMeHa BellecTB: aBTOTPOGHBIA M reTepoTpodHbii. Yyactue




KHCIIOpOJla B OOMEHHBIX Ipolieccax. OHepreTuueckoe oOecredeHue KieTku: mnpeBpamieHne ATD B oOMEHHBIX mpoleccax.
@depMeHTAaTHBHBIN XapakTep peakUui KIeTOYHOro meradbonusma. DepMeHThl, MX CTpPOCHHE, CBOMCTBA M MEXaHM3M JCHCTBUS.
Kodepmentsl. OTnnuus (pepMEHTOB OT HEOPraHMYECKHX KaTalnu3aTopoB. benku-akTHBAaTOpbl M OENKU-UHTHOUTOPHI. 3aBHUCHUMOCTH
CKOpPOCTH (pepMEHTATUBHBIX PEAKIMNA OT PA3TUUHBIX (PaKTOPOB.

[lepBuuHbIl CHMHTE3 OpraHMYecKUX BemiecTB B kieTke. dotocuHTe3. Ponp xmoporactoB B mporecce ¢otocuHre3a. CBeroBas u
TeMHOBas ¢a3bl. [IponykTuBHOCTH hoTOCHHTE3a. BiusHue paznnuHbXx (akTOpoB Ha CKOPOCTh POTOCHHTE3a. 3HaYeHHE (POTOCUHTE3A.
XemocuHTte3. Pa3zHooOpa3ue OpraHM3MOB-XEMOCHHTETHUKOB: HUTPUPUIMpYIOIIHEe OaKTepuu, xKele300akTepuu, cepodakTepuu,
BOJIOPOJIHBIE OaKTepuU. 3HAaUEHUE XEMOCHHTE3a.

AHaspobHble opranu3mbl. Buael 6poxenus. [IpoxykTel OpoKeHHs U X HCIOIb30BaHUE YeI0BEKOM. AHA3POOHbBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU M BO30OYAUTETH OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl 3HepreTudeckoro obmena. [loaroroBurenbHbIN 3Tam. [MKONINM3 — OECKUCIOPOAHOE paclleIieHHne
TJIIOKO3BI.

buonoruueckoe okucieHHe, WIM KJIETOUYHOE JbIXxaHue. Poib MUTOXOHApUH B mporeccax Ouosiornyeckoro okucieHus. Luxinyeckue
peakimu. OxucnutensHoe dpochopunuposanue. [IpenmyiiecTBa aspodHOro Myt 0OMeHa BeLecTB nepes] aHadpoOHbIM. D((HEKTUBHOCTh
SHEPreTHYecKoro ooMeHa

2.5

Peakuun MmarpuuHoro cunres3a. [IpuHIMI KOMIUIEMEHTapHOCTH B pEaKLUMAX MaTpUYHOrO CHHTe3a. Peanusaius HacieICTBEHHON
unpopmanuu. ['eHeTnyeckuit Kkoja, ero cBoicTBa. Tpanckpumius — Marpuudblii cuHTe3 PHK. IIpuHmmmel TpaHCKpUMuu:
KOMIUIEMEHTAPHOCTbh, aHTHUIIAPAIIEITBHOCTh, ACHMMETPUYHOCTh. TpaHcisus u e€ stansl. Yuactue TpancnoptHeix PHK B 6nocunTe3e
Oenka. YcnoBus OuocunTesa 6enka. KogupoBanue aMMHOKUCIIOT. Poib pubocoMm B OnocuHTe3e Oerka.

Opranu3zaiusi reHoMa y IpOKapuoT U 3yKapHOT. Peryisius akTMBHOCTH I'€HOB y MpokapuoT. ['unoresa onepona (. XKaxo0, XK. Mano).
Perynsauus oOMeHHBIX mpolieccoB B KieTke. KieTounslit romeocTas.

Bupycel — HeknerouHele (GOpPMBI KH3HH M oOnMratHeie mapasuTbl. CTpOeHHE TPOCTBIX W CIOXHBIX BHPYCOB, PETPOBUPYCOB,
OakTepuodaros.

BupycHble 3a00sieBaHus YesioBeKa, )KUBOTHBIX, pacteHuid. CITN /I, COVID-19, connanbHble 1 METUIIMHCKHE TPOOIEMBI

2.6

Knerounsrnii nuki, ero nepuonasl u peryisius. Marepdasza u Muto3. OCOOEHHOCTH MPOIIECCOB, MPOTEKAOINX B HHTEpda3e. [loaroroska
KIETKU K neneHuto. [IpecuHTeTnueckuil (MOCTMUTOTHYECKUN), CHHTETUYECKUN M MOCTCUHTETHYECKUN (MIPEeMUTOTHUECKUI) MEPUOIbI
uHTEpQa3bl.

Marpuunbiii cunte3 JAHK — pemnmukanms. Ilpunnunsl perukanuu JIHK: kommiemMeHTapHOCTb, MOTYKOHCEPBAaTUBHBIM CHHTE3,
anTunapamienbHoct. Mexanusm perumkanun JJTHK. Xpomocomel. Ctpoenune xpomocom. Termomepsl u Tenomepasza. XpOMOCOMHBII
HA0Op KJIETKH — KapuOTUI. JIUIuionaHbIi U rarnionaHbi Habopbl XpoMocoM. I'omonornyabie XpoMocoMbl. [10710BbIE XPOMOCOMBI.
[enenne xknetku — Muto3. CTaauu MUTO3a M MPOUCXOAAIIME B HUX Ipouecchl. Tunsl Muto3a. Kapuokunes n nutokuses. buonoruueckoe
3HaYeHHe MUTO3a. Perymsiiys MUTOTHYECKOTO IMKIa KieTKU. [IporpamMmmupyemas kieToyHasi ruOelb — arnonTos.

@yHKIMOHATIbHAS! TEHOMHUKA

OpraHmu3M KaK OMOJIOTHYECKas CUCTeMa

3.1

OnHOKIIETOYHBIE, KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OPIaHU3Mbl 1 MHOI'OTKAHEBBIE OPTaHU3MBI.

dopMBbI pa3MHOKEHHUSI OPTraHW3MOB: Oecrionoe (BKItOUas BETEeTaTUBHOE) W TOJIOBOE. Buapl O6ecmosioro pa3MHOKEHHUS: MOYKOBAHUE,
CHOPYJISIIKSA, pparMeHTalMs, KIOHUPOBaHHE.

[TonoBoe pa3muoxkeHue. [lonoBsle KieTku, wnu ramersl. Meno3. Craauu meiios3a. IloBegenne xpomocom B Mmenose. KpoccuHrosep.




buonornueckuii cMbIca MEH03a U TIOJIOBOTO ITpoliecca. Melo3 U ero MeCTO B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzapoapimieBoe pasButHe. [‘ameroreHe3 y >KUBOTHBIX. IlomoBele kene3bl. OOpa3oBaHME M pa3BUTHE TOJOBBIX KJIETOK.
Crnepmarorene3 u ooreHe3. CTpoeHHE MOJOBBIX KIE€TOK. OIMIOAOTBOpEHHE M HSMOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIIOIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

WnpuBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Cragum >MOpHUOreHe3a KUBOTHBIX (Ha mpumepe JiarymkH). [Ipobnenue. Tumbl
npoOnenust. OcoOEHHOCTH JApOOJeHUs MIIEKONUTAIOMUX. 3apOAbIIIEBbIE JIMCTKH (racTpylsaius). 3akiajka OpraHoB U TKaHeH u3
3apOJIBIIIEBBIX JINCTKOB. B3aumHoe BiaMsiHME yacTel pa3BUBAIOLIETOCS 3apo/ibliia (3MOpHOHATIbHAS MHIYKIHS). 3aKiIaJKa TUlaHa CTPOCHHUs
KMBOTHOTO KakK pe3yjbTaT HepapXUYeCKUX B3aUMOJEHCTBUN T'eHOB. BimsHue Ha SMOpHOHAIbHOE DPAa3BUTHE PA3IUYHBIX (DAaKTOpPOB
OKpY>KaroIIEN Cpeibl.

Poct u pasButue >xuBOTHBIX. [locTamOpmonanbHblii mepuon. IIpsmoe u Hempsimoe pasButHe. PaszButume ¢ meramopdozom y
0€CIO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX. bHonoruueckoe 3HaueHue MPSIMOTO M HEMPSIMOIO Pa3BUTHSI, MX PAaCHpPOCTPAHEHUE B
npupoze. Tunbl pocra XKUBOTHBIX. DAKTOPHI PEryssLUU POCTa >KUBOTHBIX M uenoBeka. CTaauu MOCTIMOPHOHAIBHOTO PA3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [lepnoibl oHTOreHe3a YeaoBeKa.

PasmHoxeHHe U pa3BuTHe pacTeHui. ['ameToduT u cnopodput. Meiio3 B )KM3HEHHOM LMKIIE pacTeHuil. O0pazoBaHMue CIOp B Ipoliecce
Mmeio3a. ['amerorenes y pactenuil. OmioJ0TBOPEHHE U Pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. J[BOIHOE OMIIOOTBOPEHHUE Y IIBETKOBBIX
pactenuii. O6pa3oBaHue U pa3BUTHE CEMEHU. MeXaHU3MBbl PEeryJISIUY OHTOTeHEe3a Y PACTEeHUN M dKUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA U PA3BHUTHA I'CHCTUKH KAK HAYKH. OCHOBHBIE T€HETHYECKHE TOHATHS U CUMBOJIBL. | OMOJIOTHYHEIE XPpOMOCOMBI,
AJUICJIBHBIC T'CHBI, AJIbTCPHATUBHBLIC NPU3HAKH, IIOMI/IHaHTHblf/'I n peuecanHHﬁ MMPpU3HAK, TOMO3UTroTa, rerepo3nurora, 4Yuctasd JINHHA,
FI/I6pI/II[BI, I'CHOTHUII, (I)GHOTI/IH. OCHOBHBIE MCTOABI TCHCTHUKM FI/I6pH,I[OJIOFHqCCKI/II>’I, I_II/ITOJ'IOFI/ILICCKI/II\/’I, MOJ'IeKy'J'IHpHO—FeHCTI/ILIeCKI/Iﬁ
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Monorubpuanoe ckpenuBanue. IlepBbiii 3akoH MeHaenst — 3aKOH eaWHOOOpa3us THOPHUIIOB TIEPBOTO mMoOKoJeHus. IIpaBuio
JTOMHMHMpoOBaHMs. BrTopoil 3akoH MeHnzaens — 3aKOH pacuIeIUIeHUs MpU3HaKoB. lluTonormueckre OCHOBBI MOHOTHOPUIHOIO
CKpeluBaHus. | umore3a 4ucToThl ramer.

Ananusupytoiee ckpemBanue. [IpomexyTouHblil XapakTep HacienoBanus. Paciienyienne mpu3HakoB NP HETIOJIHOM JIOMUHUPOBAHUH.
JurnbpuaHoe ckpenmBanue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHUCHMOTO HACJIeIOBaHMs MPHU3HAKOB. [[UTONIOrMYecKHe OCHOBBI
JTUTHOPHUIHOTO CKPEIUBAHUS.

CueruieHHOe HacienoBaHue mMpu3HakoB. Paborel T. Moprana. CrenieHHOe HacjeIOBaHHE T€HOB, HApyIIEHHUE CIETUICHHS MEXIY
reHamMu. XpoMOCOMHasi TEOpUsI HACIIEICTBEHHOCTH.

['eneruka nosia. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS 0JIa. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U reTeporaMeTHBIN
noJt. ['eHeTHUecKast CTpyKTypa MOJIOBBIX XpoMocoM. HacrenoBanue npu3HaKoB, CIEIUVICHHBIX C TIOJIOM.

I'enoTun kak menoctHas cucrema. IlmeloTponus — MHOKECTBEHHOE JEHCTBUE TeHa. MHOMKECTBEHHBIM ajuienu3M. B3aumoneiicTBue
HeaJIeabHbBIX TeHOB. KoMmuiemeHTapHOCTh. Dninctas. [lonumepus
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BianmoneiictBre reHoTHIIA U cpenbl MpH (opMmHpoBaHNM (GeHOTUMNa. VI3MEHYMBOCTh TNMpH3HAKOB. KauecTBEHHBIE W KOJIWYECTBCHHBIC
MIPU3HAKYU. BUbl I3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIIEACTBEHHAS.

MoaudukaimonHass H3MEHYUBOCTh. Ponb cpenmsl B (OpMHpPOBaHMM MOAMGMUKAIIMOHHOW HM3MEHYMBOCTH. HopMma peakiuu mpu3HaKa.
Bapuarmonssiii psi u BapuarrionHast kpusas (B. Moranncen). CoiicTBa MOAM(PHUKAITMOHHON H3MEHUYUBOCTH.

['enoTunuyeckass U3MEHUYMBOCTh. CBOWCTBA TEHOTHIMYECKOW HW3MEHYMBOCTH. BUIBI TEHOTUMHMYECKON W3MEHYMBOCTU: KOMOWHATHBHAS,
MYTallMOHHASI.

KomOuHaTuBHast N3MEHYMBOCTh. Meii03 U MOJIOBO# MPOIecC — OCHOBA KOMOMHATUBHOW M3MEHYMBOCTH. POITb KOMOMHATHBHOW N3MEHYHBOCTH




B CO3/IaHUM F'€HETUYECKOro pa3HO00pa3ys B MpejiesiaX OAHOro BU/a.

MyTainmoHHasi U3MEHYMBOCTh. BUbl MyTalnii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CITIOHTaHHbIE U MHIYLIMPOBAaHHBIC MyTallUU. flIepHbIE 1
UTOIUIa3MaTdeckue MyTtarui. CoMaTHyecKue W TOoJIoBble MyTanuud. [IpuduHbl BOZHUKHOBEHHS MyTalluil. MyTareHbl U WX BIUSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTMYECKUX PSAAOB B HaciencTBeHHOH u3meHunBoct (H. M. BaBumos).
BresimepHasi ”3MEHYMBOCTh M HACJIEICTBEHHOCTh

3.5

KapI/IOTI/IH YCI0BCKa. MemnyHapoz[Has[ nmporpamMma HCCJICOOBaHHA TI'€HOMa YCJIIOBCKA. MeTOI[BI HU3Yy4YCHUA TCHCTHKHU YCJIOBCKA:
FeHeaJIOFI/I‘leCKI/Iﬁ, 6JIH3HCLIOBBII>1, LII/ITOFeHeTI/I‘{eCKI/Iﬁ, HOHyJ’IﬂI_[I/IOHHO-CTaTI/ICTI/IquKI/II\/'I, MOHeKyJIHpHO-FCHCTI/I‘leCKI/II‘/’I. COBpeMeHHOC
OnpeACIICHUE TCHOTUIIA: TIOJIHOICHOMHOC CCKBCHUPOBAHUEC, TCHOTUIIMPOBAHUC, B TOM YHCIC C IIOMOIIBIO HL[P-aHanma.
HaCJ'Ie)ICTBCHHLIe 3a00JieBaHUs  4elloBeKa. [ eHHbIE W XPOMOCOMHBIC OoJie3HH YelloBeKa. bole3Hu ¢ HaCHeﬂCTBeHHOﬁ
mpeapacioIOKCHHOCTBIO. 3HaueHHe MGHHHHHCKOﬁ FCHCTUKW B MNPCAOTBPAICHUN W JICHCHUU TI'CHCTHYCCKUX 3a00JICBaHUM 4YeJIOBEKa.
CTBOIOBBIC KIICTKU

3.6

JlomecTukanus U cenekuus. 3apoxkIeHUe CeleKIu U foMectukaruu. Yuenue H.M. BapuioBa o neHTpax MporcXoKIeHUsI U MHOT000pasus
KyJIBTYPHBIX pacTeHuil. Posib cenekunu B CO3aHNU COPTOB pacTeHU U MOpoJ KUBOTHBIX. CopT, Mopoja, mTaMM. 3aKOH FOMOJIOTHYECKUX
ps110B B HacleIcTBeHHOM n3menurnBocty H.W. BaBuiioa, ero 3HaueHue Juis CeJIeKLMOHHOM paboThI.

Metoapl cenekuMOHHOW paboThl. MckyccTBeHHbI OTOOp: MacCOBbI M HMHIUBUAYaJIbHBIA. OTanbl KOMOMHALIMOHHOW CEJEKLIHU.
VcnbiTanue npousBoauTeneil no notoMctBy. OTOOp MO MeHOTHILY C MOMOLIbIO OLEHKU (PeHOTHIIAa IOTOMCTBA U OTOOp 10 F€HOTHUILY C
noMoulpto ananusa JJHK.

VckyccTBEeHHBIN MyTareHe3 Kak METOJl CEJIeKLMOHHON paOoThl. PajinanyoHHBI U XUMHUYECKUI MyTareHe3 Kak MCTOYHUK MyTalul y
KyJIbTYpHBIX (hOpM OpraHu3MoB. Mcronp3oBaHHE T€HOMHOTO PEIAKTHPOBAHUS M MeToa0B pexoMOMHaHTHBIX JIHK mis momydenus
HCXOJHOr0 MaTepuaa sl CEJIEKINH.

[Tonyyenne mnonuruionioB. BHyTpuBHmoBas ruOpumm3aims. baM3KOpOICTBEHHOE CKpelnuBaHuWe, Wi HMHOpumuHr. HepoacTBeHHOE
CKpellMBaHue, WM ayropuauHr. ['erepo3uc u ero npuuuHbl. Vcrnonmb3oBanue rerepo3uca B cenekuud. OtaanéHHas THOpHIM3als.
[Ipeononenne Oecrioans MeKBUIOBBIX TMOPUI0B. JI0CTHXKEHNS CENEKIMU PACTEHUH 1 )KUBOTHBIX

3.7

OOBEKTBI, UCIONIb3yeMbIe B OMOTEXHOIOTUH, — KIETOYHbIE U TKaHEBBIE KYJIbTYpPbl, MUKPOOPTaHU3MBI, MX XapaKTEPUCTHUKA. TpanuimoHHas
OMOTEXHOJIOTUsA: XJIeOONeueHue, MOIyYEeHHE KHUCIOMOJIOYHBIX MPOJYKTOB, BHHOzENUE. MukpoOHonornueckuii cuHre3. OOBEKTHI
MHUKpPOOHOI0THYecKuX TexHonoruil. [Ipon3BoacTBo Genka, aMUHOKUCIIOT M BUTAMUHOB. MICKyCCTBEHHOE OTIIOJJOTBOpEHHE. PeKoHCTpYyKIns
AWLEKIETOK ¥ KIIOHNPOBAHUE KUBOTHBIX. METO TPaHCIUIAHTALMHU SIAEP KIIETOK.

XpoMOCOMHasE W TeHHas MHXeHepHs. VICKycCTBEHHBI CHHTE3 T'eéHa M KOHCTpyHupoBaHue pekomOuHanTHeIX JIHK. loctmwxkenus u
NEePCHEKTHUBBI XPOMOCOMHOM M TeHHOM MH)KeHepuu. MeauuuHckue 6uoTexHooruu. VMicnonb3oBaHue CTBOJIOBBIX KJIETOK

Cucrtema ¥ MHOTOOOpa3ue OPraHMYECKOro MUpa

4.1

buonoruueckoe pasHooOpasue opraHuzMoB. COoBpeMeHHasi cucTemMa opraHudyeckoro mupa. IlpuHnumnel kinaccudukanuu OpraHu3MoB.
OCHOBHBIE CHCTEMAaTUYECKUE IPYIIIIBI OPTaHU3MOB.

OcoOeHHOCTH CTpOEHHS] M JKU3HEIESATEIIbHOCTH OJHOKJIETOYHBIX OpPraHu3MoB. bakTepuu, apxeuw, OJHOKJIETOYHbIE TIpPHUOBI,
OJTHOKJIETOYHbIE BOJOPOCIH, ApYrue MpoTUCThl. KonoHuanpHble OpraHu3Mbl. J[BHXKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. 3allluTa Y OJHOKJIETOUYHbIX OpraHu3MoB. Pa3apakiuMoCTh y OTHOKJIETOYHBIX OpraHu3MoB. Takcuchl

4.2

MHOroKJIeTOUHbIE pacTeHusA. B3anMOCBA3b 4YacTe€ld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMbl OpPraHOB
MHOTOKJICTOYHOr0 opranm3Ma. OpraHu3M Kak eauHoe 1enoe. TkaHu pacTeHuid. THIbI pacTUTENBHBIX TKaHEW: o0pa3oBaTelibHas,




MIOKPOBHAasl, IPOBO/ISIIAs, OCHOBHAs!, MexaHnuecKasi. OcCOOEHHOCTH CTpOeHUsl, PYHKIIMH U PacToNokKeHHs TKaHel B opraHax pacTeHui

4.3

BereratuBHble M TeHepaTWBHBIE Opranbl pacreHHid. DyHKIMM OpraHoB M cucrteM opraHoB. Kapkac pacreHmii. [IBrkeHue
MHOT'OKJICTOYHBIX PACTCHUM: TpOIU3Mbl U HacTuW. [loryonmieHue BOABI, YITIEKHUCIOTO Ia3a U MUHEPAJbHBIX BEIECTB PACTECHUSMH.
Heixanne pacrenuid. {uddysus razoB uepe3 MOBEPXHOCTh KJIETKU. TpaHCTIOPTHBIE CUCTEMBI pacTeHUi. Brienenue y pactennid. 3amnmra
Yy MHOTOKJIETOUHBIX pacTeHuil. KyTukyna. Cpeacrsa nacCUBHOM U XMMHYECKOM 3a1UThl. DUTOHIIMIBI.

Pa3apaxxuMocTe 1 peryssiius y opranu3smMoB. PasapaknMOCTh M perysisiiusl y MHOTOKJIETOYHBIX pacTeHH. POCTOBBIE BellecTBa U MX
3HAYCHUE

4.5

MHOrOKIETOYHbIE JKUBOTHBIE. B3aMMOCBSA3b 4YacTedd MHOIOKJIETOYHOIO OpraHm3ma. TKaHW, Opraibl M CHCTEMBl OpraHoOB
MHOTOKJIETOYHOro opranu3zMa. OpraHusM Kak efauHoe nenoe. I'omeocras. TkaHM KUBOTHBIX M ueloOBeKa. THIbI KMBOTHBIX TKaHEH:
SMMTENHATbHAS, COEIMHUTEIbHASA, MbIIIeYHas, HepBHasA. OCOOEHHOCTH CTpOEHUs, (QYHKIHMH M PACIONOKEHHs TKaHEH B oOpraHax
JKABOTHBIX U YEJIOBEKA

4.6

Oprasbl ¥ CUCTEMBbI OpPTraHOB XKMBOTHBIX. DYyHKIIMK OpraHoB U cucteM opraHoB. Onopa Tena opranu3MoB. CKeJleThl OJTHOKJIETOUHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. Hapy KHbIil 1 BHyTpeHHUU cKeneT. CTpOeHUE U TUIbI COEUHEHUS KOCTEH.

JIBM>KEHME MHOTOKJIETOYHBIX XUBOTHBIX. [IluTaHue *MBOTHBIX. [lMTaHWE MO3BOHOYHBIX JKMBOTHBIX. JlpIxaHue >KMBOTHBIX. KoxHOE
neixanue. XKabepHoe u JErouHoe IbIXaHUE.

JlpIxaHne MO3BOHOYHBIX JKMBOTHBIX. DJBOJIOLUOHHOE YCIOKHEHUE CTPOCHUS JIETKUX MMO3BOHOYHBIX JKMBOTHBIX. /[pIXaTenbHas cuctema
yesoBeka. MexaHu3M BEHTWISIUUU JETKUX Y OTHUI] U MJIEKONMUTAKOMIUX. TpaHCHOPT BELIECTB Y OPraHU3MOB. TpaHCHOPT BELIECTB Y
’KUBOTHBIX. KpoBeHocHast cuctema u e€ opranbl. KpoBeHOCHass cucTeMa IO3BOHOYHBIX >KMBOTHBIX. Kpyru kpoBooOpaiieHwus.
OBOJIIOLIMOHHBIE YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMbl IIO3BOHOYHBIX JKUBOTHBIX. BbleneHue y opraHu3moB. Beinenenue y
’KUBOTHBIX. CokparutesibHble Bakyoiu. Opranbl BbieneHus. CBsI3b MOJOCTH Tejla ¢ KPOBEHOCHOM M BBIICTUTEIBHOM CHCTEMamu.
Boienenue y mo3BOHOYHBIX )KMBOTHBIX. 3aIMTA Y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0OKpOBBI M UX TPOU3BOJHBIE.

PaznpaxuMocTh 1 peryisinus y Opranu3MoB. Pa3IpakuMOCTh y OJHOKJIETOYHBIX OPraHu3MOB. Takcuchl. PazapakxuMoCTh U peryssiuus y
MHOT'OKJIETOYHBIX pacTeHHil. POCTOBBIE BEIECTBA U UX 3HAUECHUE.

HepBHas cucrema u pediekTopHas PEryisius y MHOTOKJIETOYHBIX XHUBOTHBIX. HepBHas cuctema m €€ OTAENbl. DBOJIOIMOHHOE
YCJIO’)KHEHHUE CTPOCHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX.

Pa3spaborka anroputmMoB u mporpamMm s d¢GGeKTHBHONW (YHKIIMOHAIBLHOW AaHHOTAIIMM TE€HOMOB, TPAaHCKPUIITOMOB, MPOTEOMOB,
MeTab0JI0MOB MUKPOOPTaHM3MOB, PACTEHH, dKUBOTHBIX U YEJIOBEKa

OpraHu3M 4eloBeKa U ero 3I0pPOBbE

5.1

Opranpl U CHUCTEMBI OpraHoB deyioBeka. OTAENbI TOJOBHOTO MO3ra IO3BOHOYHBIX J>KMBOTHBIX. Pediekc u peduiektopHas myra.
besycnoBHble U ycnoBHBIE peduiekchl. ['yMopanbHas perymsius U SHIOKPUHHAS CHCTeMa KUBOTHBIX M ueioBeka. JKenesbl Y3HIOKPUHHON
CHUCTEMBI U UX TOPMOHBKI. J[eiicTBHe TOPMOHOB. B3auMOCBsA3b HEPBHOW M SHIOKPUHHOUN cucTeM. ['unmotamamo-runodusapHas cucrema.
Pednekc u pednexropHas ayra. besycnoBHbIe U YCIOBHbIE pehIeKCHI
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3ammra opraHu3Ma or Oone3Hed. MMMyHHas cucremMa denoBeka. KieTouHbli M TyMOpajibHbII HMMMYHHUTET. Bpoxa€HHBIH,
nproOpeTEHHBIN crienMPUIecKuil UMMYHUTET. Teopusi KIOoHaIbHO-cenekTuBHOro nmmyHnurera (I1.9pmux, @.M.bepuer, C.Tonerasa).
BocnanurenbHble OTBETHI OpraHu3MoB. Posib Bpoxk1EHHOIO MMMYHHUTETA B pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI
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KpoBenocHas cuctema u e€ opranbl. Cep/iie, KpOBEHOCHbIE cOCy/ bl U KpoBb. Kpyru kpoBooOpaiienus. Pabora cep/iia u e€ perynsnus
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]_IBIX&HI/IG YCJIOBCKA. Z[I/I(b(by’sl/lﬂ ra3oB 4cpe3 INOBCPXHOCTb KIICTKH. I[BIXaTeJ'IBHafI CHCTCMa YCJIOBCKA. Z[BIXaTeJ'IBHaH IOBCPXHOCTD.




Perynsiiust gpixanusi. JlpixaTenbHble 00bEMBI

5.5

HI/IHIGBapI/ITeJIBHaSI CUCTEMaAa 4YCJIOBCKA. OTI[CJ'II)I MUIICBAPUTCIBHOIO TpaKTa. HI/IHIGBapI/ITeJ'II)HI)IC KECIIC3bI. BHYTpI/IHOJIOCTHoe n
BHYTPHKIICTOYHOC IMHIICBAPCHUC

5.6

[ToxpoBsl 1 ux npousBojHble. Opranbl BbineneHus. Ilouku. CtpoeHne u QpyHKUMOHUpOBaHHE HedpoHa. DUIbTpaAIUs, CEKpelus U
o0paTHOE BCcachlBaHME KAK MEXAHU3MbI padOThl OpraHoB BblaeneHUs. OOpa3oBaHuE MOYH Y YeJIOBEKa

5.7

I[BI/I)KCHI/IG YyeJIoBeKa: MbIIIeuHas cucrema. CKeleTHEIC MBI X1 UX pa60Ta. CTpOGHI/IC U TUIIbI COCAMHCHUA KOCTeH

Teopust sBostonu. Pazpurue xu3Hu Ha 3emiie

6.1

OpomtonmonHas teopus Y. Jlapsuna. [Ipeanoceiky BO3HUKHOBEHUS AapBUHU3Ma. JKU3Hb 1 HayuyHas aedarenbHocTh Y. JlapBuHa.
JBwxymue cwibl 3Bomonud BuaoB nmo Y. JlapBuHy (BbICOKas MHTEHCHBHOCTb Pa3MHOXEHMsS OPraHU3MOB, HACJIEICTBEHHAs
M3MEHYMBOCTb, 00pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHbIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunTeTndeckoil Teopuu sBomtonnu (CTD). HelirpanpHas Teopusi 3Boioruu. CoBpeMEHHAsi SBOJIIOIMOHHAS OMOJIOTHS.
3HayeHue 3BOITIOIMOHHON TeopuH B HOPMUPOBAHUH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA

6.2

[Torynsnus Kak >JIeMEHTapHas eAMHUIA HBOJIONMHU. COBpEeMEHHBIE METOJbl OILICHKM T€HETHYECKOro pa3HoOOpasust M CTPYKTYpbI
nomyysiuil. M3mMenenue reHodoHaa MOMyNISAIUUA KaK 3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH M€HETHYECKOTro paBHoBecHs JIK.
Xapnau, B. BaiinGepra.

OnemeHTapHble (akTopbl (IABWXKYIIKME CUJbl) 3BONOLMUA. MyTanuoHHbIA npouecc. KomOuHaTuBHas u3MeHYMBOCTh. [[peiid reHoB —
CllydaiiHble HEHalpaBJIeHHbIE U3MEHEHMs 4acTOT ajuleieid B momyssaiuax. O¢¢exT ocHoBarens. Murpanuu. M3omauus nomynsuuii:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OHoIornueckast (penpoayKTUBHas).

EcrecTBeHHbIil 0TOOp — HampaBisiomuid ¢axtop sBoitonuu. DOpMbI €CTECTBEHHOIO OTOOpa: ABWXKYILIMM, CTaOMIU3UPYIOIINH,
pa3pbiBaromuii (au3pyntuBHbii). [lonoBoit oTo60D.

[Tprucnoco0aeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPOABOIIOLMU. BO3HMKHOBEHHE MPUCTIOCOOIEHUI Yy opranu3MoB. ApoMop¢o3bl U
uanoagantauuu. [pumeps! npucnocobienuii y opranuzmMoB. OTHOCUTEIBHOCTh PUCIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BunoobpazoBaHue kak pe3yiabTaT MUKPO3BOIOLUH. M30/1s1Ks — KIIF04eBOM (akTop BUJ00Opa30BaHusl.
I[Ilytu u cmocoObl BuIOOOpa3oBaHMs: auionaTpudeckoe (reorpaduueckoe), CHUMIATPUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionin3anus, rudpuauzanus). JauTeabHOCTh SBOIOHMOHHBIX ITPOLECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHON OMOJOrMM B pa3pabOTKe HAy4YHBIX METOJOB COXpaHEHHs OnopazHooOpasusi. MHUKpPO3BOMIOLHS U KOIBOJIOLUS
Mapa3UTOB U UX X03s5ieB. MexaHU3Mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEl

6.3

Metoapl u3yueHus: MmakposBontonuu. [laneonronornueckue MeTonbl U3ydeHus sBosonuu. [lepexoansie GopMbl U (UIOreHETUYECKUE
Ps/ibl OPraHU3MOB.

buoreorpadudeckue metopl n3ydeHus 3Bomonnun. CpaBHeHne (Giopsl u GpayHbl MATEPUKOB M OCTPOBOB. broreorpaduueckue odmactu
3emin. Buapl-aHIEMUKY U PETUKTHI.

DOMOpHONIOTHYECKUE W CPAaBHUTEIBHO-MOP(OIOrHYECKHE METOABl HM3YYCHHS DBONIONMU. | eHETHYEeCKHEe MEXaHH3MBI SBOJIIOLUU
OHTOI'€He3a M IMOSBJICHUS HBOJIOLUOHHBIX HOBIIECTB. | 'OMONIOrMYHbIE M aHAJIOTMYHbIE OpraHbl. PyuMeHTapHble OpraHbl U aTaBU3MBbI.
MounekynsipHOo-reHeTuuecKre, OMOXUMHUYECKNE U MAaTEMaTUYECKUE METOAbl U3yUeHUs ABOJIOLMU. ['oMonoruunbie reHsl. CoBpeMEHHbIE
METO/bI IOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTaIlMU U 3BOJIIOLIMSI TEHOMOB.




OO6mme 3akoHOMepHOCTH (mpaBmia) sBosmonuu. HeoOpaTtumocTs 3BomonMH. AnanTuBHAs paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOIIUH

6.4

HayuHble runoTe3sl MPOUCXOKICHUS KU3HU Ha 3emiie. AOuoreHes u naHcrepmus. JloHayyHble MPEACTABICHUS O 3apOXKICHUH KU3HU
(xpeauonn3M). ['unoresza NoCTOSHHOTO caMO3apOXKIeHUS KU3HHU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannanuanuy, JI. [lacrepa.
[TpoucxoxxaeHue Ku3HU U acTPOOUOIIOTHSL.

OcHoBHBbIE 3Tarlbl HeOpraHuuecko sBostonnu. [lnanerapuas (reojgoruueckast) 3BONIOLMSL. XUMUYECKas IBOJIOLUSA. AOMOTeHHbIN CUHTE3
OpraHm4eckux BerecTB u3 Heopranuueckux. OnbiT C. Mumiepa u I'. FOpu. OOpa3oBanue nonuMepoB u3 MoHomepoB. KoanepBarHas
runote3a A.M. Onapuna, runore3a nepsuyHoro OynboHa JIkx. XonzaeiHa, renernyeckas runoresa ['. Mémnepa. Pudosumsl (T. Yek) u
runote3a «mupa PHK» V. I'mnGepra. @opmupoBanrue MmeMOpaH 1 BO3HUKHOBEHHE IPOTOKIETKH.

Uctopust 3emnu u metoabl e€ uzydeHus. Vckomaemble opranuueckue octaTtku. ['eoxponosorust m e€ merojpl. OTHOCHUTENbHAS U
a0coroTHas reoXpoHoIorus. ['eoxpoHonoruueckas mKasa: 30Hbl, 3pbl, IEPUOJIBL, STTOXH.

HavanbHble 3Tanbl opraHndeckoi sBomtonuu. IlosiBleHne M 3BOJIOLMS MEPBBIX KJIETOK. DBoOJOLMS MeTabonn3ma. Bo3HUKHOBeHHE
nepBbIx 3kocucteM. CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOT MepBbIX Ha 3emiie coobmecTB. CTpomaTtonuTsl. [IpokapuoTsl U
SYKapUOTBHI.

[TpoucxoxaeHue 3ykapuoT (CuMOHOreHe3). DBOIIOIMOHHOE TPOUCXOXKIEHHE BUPYCOB. [Iponcx0ok/1eHre MHOTOKIIETOYHBIX OPraHU3MOB.
BO3HHKHOBEHHE OCHOBHBIX T'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Talbl HBOJIOLMH BBICIIUX pacTeHHH. OcHOBHbIE apoMopdo3bl pacTeHuid. Boixon pactenuit Ha cyury. [losiBieHre ciopoBbIX
pacTeHuii u 3aBoeBaHue UMH cyiind. CeMeHHble pacTeHus. [IpoucxoxaeHrne NBETKOBbIX PACTEHUH.

OcHOBHBIE 3Talbl 3BOMIOLMU KUBOTHOrO Mupa. OcHOBHbIE apoMop¢o3bl KMBOTHbIX. Benackas ¢ayna. KemOpuiickuii B3pbeIB —
MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBble Xop10BbIe KUBOTHBIE. JKH3Hb B BoJie. DBOIOIMS O3BOHOUHBIX. [Iponcxoxaenue amdpuouit u
pentwimid. I[IpoucxoxiaeHue MiekonuTalomux U nrul. [IpuHoun kmoueBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMH U
MIO3BOHOYHBIMHU KMUBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emiie 1o 3paM U NepuojiaM: apxei, MpoTepo30ii, naneo3oi, Me3030i, kaitHo30i. O0Ias XapaKTepUCTHKa KIMMaTa
U Te0JIOrMYecKUX rpoteccoB. [losBiieHne u pacuBeT XapaKTEpPHbIX OPraHU3MOB. YTIe00pa30BaHUE: €r0 YCIOBUS U BIUSHUE HA Ia30BbIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMHUpaHMSI — HKOJIOTMYECKHE KpHU3UCHI mpouuioro. IlpuumHbBl M ciencTBuUs MaccoBbIX BbIMUpaHUil. CoBpeMEHHbIN
HKOJIOTHUECKUH KPU3HC, €T0 0COOEHHOCTH

6.5

Paznenbr u 3amaun anTpomnosorud. Metozasl aHTporonorud. CTaHOBJICHUE MPEICTABICHUN O TPOUCXOXKICHUH YeoBeka. COBpeMEHHbBIE
Hay4HbIC TEOPHUHU.

CXoICTBO 4eoBeKa C JKMBOTHBIMU. CHCTEMaTHUYECKOE ITOJOKEHHE uelloBeka. CBHUIETENhCTBA CXOJACTBA YEIOBEKA C JKHBOTHBLIMH:
CpaBHUTEIHHO-MOP(OIOrHIecKre, YMOPHUOIOTUIECKUE, PU3NOIOTO-ONMOXUMUYIECKHUE, TOBeeHUeCKHe. OTIIMYUS YeTIOBEKa OT KUBOTHBIX.
[TpssMOXOXKIEHUE M KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBLHON CUCTEMBI.

JBrxymme cuibl ((hakTopbl) aHTpOIoreHe3a: Ouoornueckue, conranbabie. COOTHOMIEHNE OUOIOTHYECKUX M COIMANLHBIX (PAKTOPOB B
aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJNM AHTPOMOTeHE3a. ABCTPAJIONUTEKH — JIBYHOTHE MpENKH Jitoaei. UenoBek ymenblid, epBble M3rOTOBICHUSA OPYIUN
Tpyna. YemoBek MNPsSMOXOIAIIMKA W TEPBBIM BBIXOA Jrojeld 3a mpenensl Adpuku. YenoBek renenbOeprckuii — oOmuid mpeaok
HEAHJEPTAIILCKOIO YEJIOBEKAa M YEJOBEKA Pa3syMHOro. YenoBeK HEaHAEPTAIbCKUM KakK BHJ JIOJECH XOJIOJHOro Kinmara. YenoBek
pPa3yMHBIH COBPEMEHHOTO THIIA, ICHUCOBCKUI YEJIOBEK, OCBOSHHE KOHTUHEHTOB 3a npejenamMu AQpuKH.




OBOJIOIMS COBPEMEHHOro 4esoBeka. EcrecTBeHHBI OTOOp B MOMyNALMAX YenoBeka. MyTallMOHHBIA Mpolecc U MOIUMOPPHU3M.
[TorynsmoHHBIE BOJHBL, Ipeii TeHOB, MUTpaius U «3¢p(GEKT OCHOBATEIN» B MOMYJIALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbmime pacel: eBporeougHasi (eBpazuiicKas), aBCTpajio-HErpoHaHas (dKBaTOpUaiIbHast),
MOHTOJIOM/IHAs (a3MaTCKO-aMepUKaHCKas). BpeMs u myTu pacceneHust yenoBeka no miaHere. EauHCTBO uenoBeueckux pac. Hayunas
HECOCTOSATENIBHOCTh pacu3Ma. [IpucnocoOneHHOCTs YeaoBeKa K pa3HbIM YCIOBHSM OKpYyXaromeil cpeabl. BimsHue reorpagpudeckoit
cpelbl U aperida reHoB Ha MOP(OIOTHIO U (PU3HOJIOTHIO YeTIOBEeKa

7 OKOCUCTEMBI U IIPUCYILINE UM 3aKOHOMEPHOCTU
Paspnens! u 3anaun 3xosorun. CBsA3b 3KOJIOTUH C IPYTUMH HAyKamHu.

7.1 Metonap! 3xonoruu. IloneBsie HaOMIOACHNUS. DKCIIEPUMEHTHI B SKOJIOTMM: MPUPOJHbIE U JJabopaTopHble. MoaenupoBaHue B IKOJIOTHH.
MOHUTOPUHT OKPY>KaIOIIEH Cpe/ibl: JOKAIbHBIN, pETHOHANBHBIN U TTT00aTbHBINA
Dkosorudeckre GpakTopsl U 3aKOHOMEPHOCTH UX JedcTBus. Kinaccudukamus sKonoruyeckux (pakTopoB: aOHMOTHYECKHE, OMOTUYECKUE,
aHTponioreHHple. OOIME 3aKOHOMEPHOCTH ACHCTBHS 3Kojorndeckux ¢akxropoB. IIpaswno munumyma (K. IlInpenrens, 0. JIuOux).
TonepaHTHOCTb. DBPUOMOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.
AbnoTtnueckue (akropbl. CBeT Kak 3Kojormdeckuit (akrop. [leiicTBue pa3HBIX YYaCTKOB COJIHEYHOTO CHEKTpa Ha OPTaHU3MBL
DKOJIOTUYECKHUE TPYNIIbl PACTEHUH U )KMBOTHBIX 110 OTHOLIECHUIO K cBeTy. CUrHaiIbHas pojib cBeTa. POTONEPUOAU3M.
Temmneparypa kak skojoruyeckuii pakrop. [leiictBue Temmnepatypsl Ha opranu3Mbl. [IoWKUIOTEpMHBIE M TOMOMOTEPMHBIE OPTraHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.
BrnaxxHocTh Kak sKonorudeckuit daxrop. Ilpucrnocobnenust pacTeHUH K MOJIepKaHuio BogHoro Oananca. Knaccudukanus pacteHuit mo
OTHOIIEHUIO K Boje. [Ipucnocobiaenus >KMBOTHBIX K M3MEHEHHIO BOJAHOTO PEKHUMA.

79 Cpenpl oOMTaHUS OPraHU3MOB: BOJHASI, HA3€MHO-BO3YIIIHAS, TIOYBEHHAs, INTyOMHHAs OAIOYBEHHAs, BHyTpUOpraHu3MeHHas. duznko-

’ XUMHUYECKHE OCOOCHHOCTH cpell 00uTaHus opraHu3MoB. [IpucnocobieHust OpraHu3MoB K KU3HU B Pa3HBIX cpefax.

buonornueckue putmbl. Buenrnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOAWYHbIE PUTMBL. [Iprcnoco01eHHOCTh OPraHu3MOB K CE30HHBIM
W3MEHEHUSIM YCIIOBHUM KU3HMU.
Kuznennsie popmel opranuszmoB. [lousTre o xu3HeHHOU Gopme. KuzHeHHbIe POPMBI PaCTECHHIA: 1€PEBbsl, KyCTAPHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJNIETHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: T'MAPOOMOHTHI, FT€OOMOHTHI, a’dpoOHOHTHL. OCOOEHHOCTH
CTpOCHUs M 00pa3a KU3HU.
buotnueckue ¢akropsl. Buasl OMOTHYECKUX B3aMMOACHCTBHIA: KOHKYpPEHIUS, XMIIHUYECTBO, CUMOMO3 U ero (opmbl. [lapazutusm,
KooTepamusi, MyTyalu3M, KOMMEHCaTu3M (KBapTHPAHTCTBO, HaxJeOHM4YecTBO). Herpoduueckne B3amMOACHCTBHS (TOMHYECKUE,
dbopuueckue, ¢padpuueckue). 3HaUCHUE OMOTUYECKUX B3aUMOJICHCTBUHN JJISI CYIIIECTBOBAHUS OPTaHU3MOB B cpejie oOuTanus. [IpuHiumn
KOHKYPEHTHOI'O MCKJIFOUEHUS
DKOJIOrHYecKre XapakTepuCTUKU nomynsiud. [lonmynsanus kak Ouonorudeckass cucreMa. Posib HEOAHOPOAHOCTU Cpenbl, (PU3NUECKUX
O0appepoB U ocoOeHHOcTel OHOoJIOTUH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYphl Homyssiiuil. OCHOBHBIE IMOKa3aTean
HOITYJISILIUM: YUCIIEHHOCTb, IIJIOTHOCTh, BO3PACcTHAs U I10JIOBAsi CTPYKTYpa, POKAAEMOCTh, IIPUPOCT, TEMII POCTa, CMEPTHOCTbH, MUTpaLIUsL.

73 Okojoruyeckas CTpykTypa nomynsuud. OIeHKa 4YHUCICHHOCTH MOMyJsuuu. JluHamuka nomyisiuuu u e€ peryisuus. buornueckuit

MOTEHLIMA] NOMyJSIIMM. MoAenupoBaHWe IWHAMUKU INonyisuuu. Kpuble pocTa 4MCIEHHOCTH NomnyJsiuuu. KpuBble BbIKHBaHUS.
Perynsuus yrcieHHOCTH MOMYJISALUI: poib (GAaKTOPOB, 3aBUCAIIUX M HE 3aBUCALINX OT IUIOTHOCTU. DKOJIOTMYECKHE CTpaTeruu BUIOB (1-
u K-ctparerun).

[Tonsitre 00 3koJ0rMYecKol HuIIe BUAa. Mecroobutanre. MHoromepHasi Mosienb dkosiorudeckoi Humu /.M. Xaruuncona. Pazmepst




9KOJIOrMYECKOM HUIIIN. HOTeHHI/IaJ'IBHaSI " p€ajin30BaHHAasd HUIIH.
BI/I,[[ KakK CUCTEMaA HOHy.TIHI.IHfI. Apeanbl BUJIOB. BI/I,Z[BI " UX )KU3HCHHBIC CTPATCIUU. 3aKOHOM€pHOCTI/I MMOBCACHUA 1 MI/IFpaI_II/Iﬁ KHUBOTHBIX.
buonornyeckne naBa3UN YYXEPOAHBIX BHIOB

7.4

CoobmiectBa opranu3mMoB. bruorieHo3 u ero cTpykrypa. CBs3u MeXAy OpraHu3MamMu B OMOILIEHO3€. DKOCUCTEMA KaK OTKpBITash CUCTEMA
(A.lx. Tencnu). @yHKIMOHATBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: MPOAYLIEHTbI, KOHCYMEHTBI, peaylieHThl. Tpodudeckre ypoBHHU.
Tpoduyeckue uenu u cetu. AOuornyeckue 0710ku 3KocucTeM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopor BeliecTs M MOTOK SHEPTUU B
IKOCUCTEME.

OcHoBHbIE MOKa3aTeNn 3KocucTeMbl. bromacca v npogyKius. DK0JI0ruyecKrue NupaMuIbpl yucesl, 0nomMacchl U S3HEPTUH.

HanpaBieHnHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [IepBUUHbIE U BTOPUYHBIC CYKIIECCUU M MX MPUYHUHBL. AHTPOIOT€HHBIC
BO3JICHCTBUS Ha cykueccuu. KimmmakcHoe cooOmrectBo. buopasHooOpasue u MoJIHOTa KPYroBOpOTa BEIIECTB — OCHOBAa YCTOMYHUBOCTH
COO0OIIeCTB.

[TpupoaHbIle 5KOCHUCTEMBI. AHTPOIOTEHHBIE JKOCHUCTEMBI. ATpOIKOCHCTEMa. ATpOIEHO03. Pa3nmnums MexXIy aHTPONOTeHHBIMH |
MPUPOTHBIMH SKOCUCTEMAMH.

VYpboskocucreMbl. OCHOBHBIE KOMIOHEHTHI ypOoskocucreM. [opoxackas ¢uopa u ¢ayHa. CuHaHTponuzanus TOpOACKOW (ayHBI
buonornueckoe W XO3SHCTBEHHOE 3HAUEHHE arpodKocucTeM U ypOoskocucTeM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS OCHOBHBIX
B3aUMOJICVICTBUI OPraHU3MOB B DKOCUCTEMAX.

[lepeHoc >HepruM M BEIIECTB MEXAY CMEXKHBIMH SKOCHCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJSALUNA M SKOCHUCTEM B YCIOBHSIX
€CTECTBEHHBIX U AHTPONOTEHHBIX BO3JACHCTBUI

7.5

buocdepa — obmierutanerapaas 000y04ka 3eMid, TJe CYyIIECTBYET WM CYIIeCTBOBaNA *ku3Hb. YueHue B.U. Bepranckoro o 6uocdepe.
O6mactu 6uocheps! u eé coctan. JKuBoe BemiecTBo 6nochepsl v ero GyHKIIUH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHOoCTH OMOc(hepsl Kak TI00aNIbHON 3KOCHCTEMBI. JIMHAMHUYECKOe paBHOBECHE B
ounocdepe. KpyroBopoTsl BelecTB U OMOT€OXMMHUYECKHE ITUKIIBI (YTJIepoaa, a30Ta). PUTMUYHOCTH sIBJICHUH B OMocdepe.

3onanpHOCTH OMochepsl. [TonsaTre o 6umome. OCHOBHBIC OMOMBI CYIIIU: TyHJIpa, XBOWHBIC Jieca, CMEIIAHHBIC U ITUPOKOJIMCTBEHHEIE Jieca,
CTEIIH, CABAHHBI, ITYCTHIHH, TPOTTMUYECKHUE JIeca, BBICOKOTOPbhsl. KITMMaT, pacTUTENbHBINA U )KHBOTHBI MUP OMOMOB CYIITH.

Crpykrypa 1 yHKIIUS )KUBBIX CHCTEM, OLIEHKA WX PECYPCHOTO MOTeHIMAA ¥ OMocepHBbIX QYHKITUI

7.6

DKoNoru4ecKue KpU3UChl U WX NpUYUHBL. Bo3neiicTBue uenoBeka Ha Owocdepy. 3arps3HeHHE BO3MYIIHON cpeapl. OxpaHa BO3myXa.
3arpsizHeHue BOJIHOM cpeibl. OXpaHa BOAHBIX pecypcoB. Paspyiienue nousbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.
AHTpPOIIOT€HHOE BO3JIEHCTBUE HA PACTUTENIbHBIN U )KMBOTHBIM Mup. OXpaHa paCTUTEIBHOTO U KUBOTHOTO MUpa. OCHOBHBIE NPUHIIUIIBI
oxpanbl mipupoasl. Kpacueie kaurn. Ocobo oxpansiembie mpupoanbie Tepputopun (OOIIT). borannueckue caabl U 300J0THUUYECKHE
MapKH.

OcCHOBHbIE TPUHIUIBI YCTONYMBOIO pAa3BUTHS YeEIOBEYECTBA M MpHUpoAbl. PannoHanbHOE NPUPOAOINOIB30BaHUE M COXpaHEHHE
OMOJIOTMYECKOro pa3HooOpasus 3emin




YYEBHO-METOJNUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyouos A.M. u npyrue; nox penakuueii [laceunuka B.B., AkiinonepHoe obuiectBo «M3aarenscTBo
«ITpocBenienne»

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

buonorus 10-11 k. INoypounsie paspabotku. B.B. Ilaceunuk I'.I". [lIsenos T.M. Epumona
https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://sbio.info/?disableGloballnfoCollect=false ysclid=lmghx6fa8z251502403

https://bio. 1sept.ru/urok/?ysclid=lmghd35pz{305481023
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29 ysclid=lmgi0q33b4278721702



https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/
https://sbio.info/?disableGlobalInfoCollect=false
https://bio.1sept.ru/urok/?ysclid=lmghd35pzf305481023
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29
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