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AHHOTAIIMSA K PABOYEM MIPOT'PAMME IO BUOJIOTUN
(YIJIYBJEHHBIA YPOBEHD) 1JI51 11 KJIACCA

Pabouas mporpamMmma mo OMOJIOTUM HA YPOBHE CpPEIHEro OOIIero oopa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHWIA K pe3ydbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMBI CpPEIHETO 001Iero 00pa3oBaHusl, MPEACTABICHHBIX B
denepalbHOM TOCYIAPCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE CPEAHETO OOIIEeTOo
obpazoBanus (PI'OC COO) u ¢ yuétom [IpumepHoit 0OCHOBHON 00pa3oBaTEILHOMN
nporpaMmbl cpennero oomero oopazoBanus (ITOOIT COO). Kypc «buonorus 11
KJ1accy» (YriryOJIeHHBIN YPOBEHbB) 3aBEpIlIaeT U3yueHUEe OMOJIOTMH B CTapIIIEH MIKOJIE.

Heanb: oBnageHne o0y4arOMUMHUCS 3HAHUIAMH O CTPYKTYPHO-(GYHKIIMOHATBHOM
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHH
UCIIOJIb30BaTh 3TU 3HAHUS MPO(ECCUOHATBHOM 1eITETbHOCTH.

3axaun:

O OCBOCHHE CHUCTEMbl OWMOJOTHUYECKUX 3HAHUH 00 OCHOBHBIX TEOPHSIX,
KOHIIETIIIUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MPaBUIaX, COCTABISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MUPAa;

O O3HAKOMJICHHE OOYYarIIMXCS C METOJaMH TO3HAHUS >KUBOU TPUPOIBI:
UCCJIEOBATEILCKUMU ~ METOJaMH  OWOJIOTHYECKMX  HAyK U METOJaMH
CaMOCTOSITEILHOTO TTPOBEICHUS OUOJIOTUYECKUX UCCIICIOBAHMI B JTaOOpaTOPUH U B
IPUPOJIE;

O OBJIaJicHUE OOYYaIOIIUMHCS YMEHUSMH CaMOCTOSITEIbHO  HaXOIUTh,
aHAJM3UPOBATh M HKCIOJb30BaTh OHOJOTHYECKYIO HH(POPMAIIUIO, MOJIb30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTUEH U CUMBOJIUKOM;

O pa3BHUTHE y 00YJAIOIMMNXCS MHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH
B TIPOILIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU M COBPEMEHHBIMU
UCCJICIOBAaHUSMH B OMOJIOTHH, PEIIaeMbIMU €10 POOIeMaMH;

O BOCITMUTAHHE y 00YYaIOIMUXCs IIEHHOCTHOT'O OTHOIICHUS K KUBOM IIPUPOJIE B
IIEJIOM U K OTJCIBHBIM €€ 00BbEKTaM U SIBJICHUSM;

o (opMUpOBaHHWE JKOJIOTHMYECKOH, TEeHETHYECKOW TI'paMOTHOCTH, OOIIeH
KYJIbTYPHBI IIOBEJICHUS B IPUPO/IE;

o mpuoOpereHne OOYyYaIONIMMHCS  KOMIIETEHTHOCTH B  PaIllHOHAIHLHOM
MIPUPOJIONIOIB30BAHUM M COXPAaHEHHH COOCTBEHHOTO 3JIOPOBBS W 3JIOPOBBS
OKPY’KAIOITUX JIFOJICH Ha OCHOBE MCIIOJIb30BAHUS OMOJIOTHYSCKUX 3HAHUN U YMEHUM
B OBCEHEBHOM KU3HH.

CTpykTypa mporpamMmbl: B 11 Kjacce — DBOJIIOIMOHHOE YYCHHE, OCHOBBI
9KOJIOTHH M Y4eHHUe 0 Omocdepe.

KoanuyecTBo yacoB: Ha n3ydeHHE OMOJIOTHH Ha YIIIYOJIEHHOM YPOBHE CPEIHETO
obmrero oopazoBanus oTBesieHo B 11 kimacce — 102 gaca (3 yaca B HEEIO).



MHOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
ypOBHE cpeqHero ooOiiero obpazoBaHusi paszpaboTaHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

YuebOnblit npeamer «buonorusy yriyoiaéHHoro ypoBus usydenus (11 ximacc)
ABJIIETCS OJIHUM W3 KOMIIOHEHTOB IpeIMETHON oOnactu «EcTecTBeHHO-Hay4YHbIE
npeametel». CornacHo mnonoxkeHusMm DPIOC COO mnpodunbHbie Yy4eOHBIC
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CIOCOOOM
muddepennmanu  00yd4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHus U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
OPUOPUTETHOE pEIICHHE O00pPa30BaTENbHBIX, BOCIHUTATENIbHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yue6HOoMYy nipeameTy "buonorus" naér npeacraBieHue o Heau
U 3a/1auax u3ydeHus yuyeOHoro npenmera «buonorus» Ha yriayOoja€HHOM YpOBHE,
onpejeNnsieT o00s3arenbHoe (MHBapMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBAaHHME II0 pa3feiaaM M TeMaM, paclpeleleHue 10 Kiaccam,
PEKOMEHyeT TMOCJIe0BATeIbHOCT, M3Y4YeHHs Y4YeOHOro marepuaia ¢ yd&€Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcs. B mporpamme 1mo Ouoaoruu peann3oBaH
MIPUHIIAIT IPEEMCTBEHHOCTH C U3y4YE€HUEM OMOJIOTMH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCA  HAMPABIECHHOCTh  Ha
nocjeayIonee pa3BUTHE OHOJOTMYECKHX 3HAHHWM, OpPHEHTUPOBAHHBIX Ha
(GopMupoOBaHHE  €CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILUICHUS, IPEACTABIECHUI 0 3J0pOBOM 00pa3e *KU3HU, HA BOCITUTaHHUE OEPEKHOTO
OTHOIICHUS K OKPY’KaroIel MpUpOaHOM cpee. B mporpamMmMe mo OMOJIOTHH TaKKe
MOKa3aHbl BO3MOXHOCTHM YydeOHOro mnpeaMera «buojorus» B peanu3anuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM pe3yIbTaTaM 00y4ueHus U B JOPMUPOBAHNHN OCHOBHBIX BUIOB yU4eOHO-
MO3HABATENIbHON JEATENbHOCTH OOYYaloIIMXCsl IO OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOTO 00pa30BaHMs Ha YPOBHE CPEIHETO 00IIIero 00pa3oBaHus.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUs
3aBepluaeT ONoNIornueckoe 00pa3oBaHUE B IIKOJIE U OPUEHTUPOBAH Ha PACLIIUPEHHE
1 yriayOJieHre 3HaHUW 00y4YaroIIuXCcs O dKUBOW MPUPOJIE, OCHOBAX MOJICKYJIAPHOU U



KJIETOYHOUM OMOJ0TUM, SMOPUOTIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FBOIIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenune yuebHOro mpeamera «buonorus» Ha YIIIYOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aludixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMpU HU3YUYCHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4arOT pa3BuThe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3Me€ 4YelOBeKa, OOLIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TMOJYUYCHHBIMH OOYYAIOMIMMUCSA TIPH U3yUYCHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CHUCTEMHO-YPOBHEBBIH M DBOJIIOIMOHHBIA TMOJAXOJBI K H3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTcsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE JJISI JKHUBBIX
CHUCTEM PA3HOT'0 YPOBHS OpraHM3alllH, 3BOJIIOLUN OPraHUuYeCcKoro Mupa Ha 3emie,
COXpaHEeHHUs] OMOJIOrMYecKoro pazHooOpasus IuiaHetsl. B 11 kimacce u3ywarorcs
HBOJIIOIIMOHHOE YUYE€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYyeOnbiii  mpeamer  «buonorus»  npu3BaH  00ECNEYUTh  OCBOCHHE
00y4JaromMUMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, UJEH, MPUHIIUIIOB U MPaBUJI,
JIe)KaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOrooOpa3uM MU OCOOCHHOCTSAX KJIETKHU, OpraHWU3Ma, IOMYJISINH,
OMOIIEH03a, 9KOCUCTEMBI, O BBIIAIOMINXCA HAYYHBIX TOCTHXKEHHSIX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCleKTaX OMOJOoTHYecKux 3HaHUM. s
pa3BUTHS U TOIJEPKAHMUS HWHTEpeca OOy4aromuxcsi K OWOJIOTUM Hapsiay Co
3HAYUTENIbHBIM 00BEMOM TEOPETHUUYECKOTO MaTepuaia B COJAEpPKaHUU MPOTPAMMBI
Mo OMOJIOTUH TPEYyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOW WJIM MHOU 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B pElIEHHE BaXKHEHIIINX OMOJIOTUUYECKUX U IKOJIOTUYECKUX MPOOIeM.

Lens n3yuenus yueoHoro mpeamera «buosorus» Ha yriyOoI€HHOM YpOBHE —
OBJlajicHuE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIbHOU
OpraHu3alMy SKUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETEeHUE YMEHHI
MCITIOJIB30BaTh ATU 3HAHUS B (POPMUPOBAHUU MHTEpECA K OMPENeIEHHONW 00IacTH
npoeCCUOHANBbHON JEeATEeNIbHOCTH, CBS3aHHOW ¢ Ouojorue, wid K BbIOOPY
y4eOHOT0 3aBEJICHUS ISl MPOJOJKEHUS OMOJIOrHYECKOro 00pa3oBaHuUs.



JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buomorus» Ha
yIIyO0JIEHHOM YPOBHE 00ECIIEUNBAETCS PEIICHUEM CIICYIONIUX 3a/1ay:

OCBOEHHE OOYYaIOIIUMHUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHICTIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MIpaBUIIaX, COCTABJISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTHHY MHPA; O
CTPOCHHMHM, MHOTOO0Opa3Wh U OCOOEHHOCTSAX OHMOJIOTMYECKHX CHUCTeM (KJIeTKa,
OpraHu3M, MOnyJsilus, BUA, OMOreoleHos3, ouocdepa); 0 BbIIAIOLIUXCSI OTKPBITUAX
Y COBPEMCHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaIOIIUXCA C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOU W
KJICTOYHOM OMOJIOTHH, SMOPHOJIOTHH M OWOJIOTHH Pa3BUTHS, TCHETUKU U CEJICKITUH,
OMOTEXHOJIOTUM W CHUHTETHYECKOW OWOJIOTHH, IaJICOHTOJOTHH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEACHUS OHMOJOTHYCCKUX WCCIICIOBAaHUN B
nabopaTopun W B mpuponae (HaONIOACHWE, W3MEPCHHE, OKCIICPUMECHT,
MOJICIMPOBAHNE);

OBJIaJIcHNE OOYYarOIIMMUCSA yMCHHSAMHU: CaMOCTOSTEIBHO  HaXOIWTh,
aHAJIM3UPOBATh M HCIOJB30BaTh OHOJIOTMYECKYI0 HWH(OPMAIIHIO; I0Th30BaThCS
OMOJIOTUYCCKON TEPMUHOJIOTHEH W CUMBOJIMKOHM; YCTaHaBIWBATh CBS3b MEKIY
pa3BUTHEM OHOJIOTMM ¥ COIHUAIbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMHU
npoOJieMaMu YeJOBEYeCTBa; OLIEHWBATH IOCIEACTBUS CBOCH IEATEIBHOCTU TIO
OTHONICHUIO K OKPY)Kalollel NpUpPOJHOU cpele, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH U  COOJIIOJIaTh  MEpHI
npoGUIAKTUKH UHPEKIIMOHHBIX 3a00J1€BaHUM, MpaBUia MOBEACHUS B MPUPOJE U
obecrieueHus1 OE30MACHOCTH COOCTBEHHOM >KM3HEIEATECILHOCTH B UPE3BBIUYAMHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIC HAYUHBIE OTKPBHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YJaIOUIUXCSI UHTEIUIEKTYallbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpoliecce 3HAKOMCTBA C  BBIJAIOIIMMHCS OTKPBITUSAMH U COBPEMEHHBIMU
WCCJICIOBAHUSMH B OHWOJIOTHUH, PEIIaeMbIMU €10 MpoOJIeMaMu, METO0JIOTHEH
OMOJOTUYECKOTO UCCIIEeIOBAHUS, TPOBEICHUS SKCIIEPUMEHTAIBHBIX HUCCIIEOBAHUH,
perieHusi OMOJIOTHYECKUX 3a]lad, MOJCIMPOBAHMS OHOJIOTHUECKHX OOBEKTOB U
MIPOLIECCOB;

BOCTIUTaHUE Y O0YyJarONINXcsi ICHHOCTHOTO OTHOMICHUS K KUBOW MPUPOJIC B
IEJIOM M K OTJEIBHBIM €€ 00bEeKTaM U SABJICHUSIM; (OPMUPOBAHUE IKOTOTHIECKOM,
TeHETHYECKOW TPaMOTHOCTH, O0IIIeH KyIbTYPHI MOBEACHUS B IPUPOJIC; UHTETPAITUH
€CTECTBEHHO-HAYYHBIX 3HAHH;

npuoOpeTeHne  OOyJYAIOIMHUMHCS ~ KOMIETEHTHOCTH B PalMOHATBLHOM
MIPUPOIOTIOTH30BaHNH (COOIIIOICHHE TIPABIIT TIOBEICHHUSI B TIPUPO/IC, OXPaHbI BUJIOB,
9KOoCUCTEeM, Ouochepsrl), COXpaHEHHHM COOCTBEHHOTO 3/I0POBbS U 30POBBSA



OKpYyXKaromux Jojeid  (coOmrogeHuss Mep NOpouIakTUKu — 3a00JeBaHUM,
oOecrieyeHue OE€30MaCHOCTH JKU3HEAESITENIbBHOCTH B YPE3BbIUAWHBIX CHUTYyalUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUN U YMEHUH B TOBCEHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJid  OCO3HAHHOIO  BblOOpa  OoOydHarouuMmucs
WHAUBUAYaJIbHON oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
MOCJIEYIONIEMY TMPO(ECCHOHATLHOMY CaMOOIPEAEIICEHUIO, B COOTBETCTBUU C
WHIUBUIYaJIbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

Yuciio yacoB, OTBEJICHHBIX HA M3YUYeHHE OMOJIOTMHU HA YTIyOJIEHHOM YPOBHE B
11 knacce — 102 gaca (3 yaca B HEACIIO).

OT60p opraHuzarmoHHBIX (HOPM, METOJOB U CPEACTB OOyuUeHUs] OUOJIOTHUU
OCYHIECTBIISIETCSI ¢ YYETOM CHELM(PUKH €ro COAEp>KaHWs M HANpaBICHHOCTU Ha
OpOJOJKEHHE OMOJOrMYecKOro Oo0pa3oBaHUsT B OpraHU3alUSgX CPEIHEro
npo(deccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

O0s13aTeNbHBIM yCIOBUEM MPU 00YYEHUU OMOJIOTUM HA YIITYOJIEHHOM YPOBHE
ABIIIETCS TPOBEJEHUE JAaOOpPaTOPHBIX U MpaKTUUECKHX padoT. Takxke ydwacTue
0oOy4JaromuXcs B BBIMOJIHEHUH MPOEKTHBIX M y4eOHO-UCCIIeI0BAaTEIbCKUX PaloT,
TEMaTUKa KOTOPBIX OMPEIESETCS yYUTEIEM Ha OCHOBE UMEIOIIUXCSI MaTEePUATTbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
11 KVIACC

Tema 1. 3apoxkaeHue u pa3sBUTHE JBOJIONMUOHHBIX NpPeEICTABJICHUN B
OnoJIoruun

OpomononHas teopus Y. [lapBuHa. Ilpennochuiku BO3HUKHOBEHUS
napBuHHA3Ma. JKU3Hb 1 Hay4yHas JnedartenbHocTh Y. /[apBuHa.

JIBr>KyIIIME CUIIBI 3BOJIIOIIMY BUIOB o Y. J[apBuHY (BhICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUS  OpraHM3MOB, HACJEJCTBEHHAs W3MEHUYMBOCTh, OoOprba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnueckoir Tteopun dBomonun (CTD). HeltpanbHas
Teopusi  dBomtonur. CoBpeMEHHash HBOJNIOLNMOHHAS ~ OuWoJorHs. 3HAYCHHUE
ABOJIIOIIMOHHON TEOpUHU B (POPMHUPOBAHNH €CTECTBCHHO-HAYUYHOW KapTHHBI MHUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunneir, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. [lImansraysen, k. Xonaein, /1. K.
benses.

Tabmuipe! u cxemsl: «Cructema xxuBoit mpupos! (1o K. JIunuero)y», «JlectHua
KUBBIX cymiecTB (1o Jlamapky)», «MexaHusm (GpopMupoBaHus MPUCTIOCOOTCHUM Y
pacTeHuil 1 )KUBOTHBIX (10 JIamapky)», «Kapra-cxema mapuipyta myremectsus Y.
HNapsunay, «Haxonku Y. [lapBunay, «®opmbl OOprOBI 3a CYIIECTBOBAHHUEY,
«Iloponpl romy6Gei», «MHoroobpasue KyIbTypHBIX (opM KamycTsl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBanus HOBBIX BuioB (1o Y. [lapBuny)»,
«CxemMa COOTHOILIEHMS ABWKYIIMX CHUJ 3BOMIOUUAN», «OCHOBHBIE IOJIOXKEHUS
CUHTETUYECKOI TEOPUH 3BOJTIOLUN.

Tema 2. MUKPOIBOJIIOIMS U €€ pPe3yJIbTaThl

[Monynsuus Kak 3neMeHTapHas equHula 3Boound. COBpEMEHHBIE METO/bI
OIICHKH TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl momyisiuuii. 3MeHnenwue
reHopoHa TOMYJSIUU KaK dSJEMEHTapHOE »SBOJIOIMOHHOE SIBICHHE. 3aKOH
reHeTrueckoro paBHoBecus [x. Xapnu, B. BaitnOepra.

OnemeHTapHble (AKTOPBI (IBUIKYIIUE CHUJIBI) HBOJIONMUU. MyTallMOHHBIN
npouecc. KomOuHatuBHas u3MeH4YuBOCTh. [Ipeiid reHoB — ciyvaliHble
HEHAINpaBJICHHbIE U3MEHEHUS YaCTOT ajuiesiell B momyasiuusax. DPGeKT ocHOBaTENs.
Ippexm OymouLrounoco eopaviuika. CHUdICEHUE 2eHemUHecK020 pPa3HO00paA3usL:
npudunvl u creocmsus. llpossnenue s¢pghpexma Opetigha 2enog 68 6OILUUX U MATBIX

NONYAAYUAX. Murpanumu. N3omsmus MTOITY IS LI reorpadudeckas
(mpocTpaHCcTBeHHAas ), OMonornyeckas (penpoayKTUBHAas).
EcrectBennsiit otO0p — HampaBisoomui (Qakrop s3Boaonuu. Dopmel

€CTECTBEHHOro  0TOOpa:  JABWXKYUIUW, CTaOWIM3UPYIOIIMM,  pa3pbIBAOLIUM



(nm3pynTuBHbIf). [lomoBoil oTOOp. BO3HUKHOBEHME W 3BONIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocOONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3HukHOBeHUE NpUCTIOCOOIEHUH Y Opranu3MoB. ApoMop(h03bl U UANOAJANITALIUH.
[Tpumepsl npucnocobeHnit y OpraHu3MOB: Mop(ooruyeckue, Gu3nonoruueckKue,
Onoxumuyeckue, noBeaeHUeCKHE. OTHOCHUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MuKpo3BoJitounu. M3onsiuusa — kiodeBod ¢akrtop BujpooOpazoBanus. [lytu u
CrocoObl BUJI000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (MOJIUIUIOMAU3AIUS,
rubpuan3zanus). J[muTeapHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMHUPOBAHUS OMOJIOTHUUECKOTO Pa3HOOOpa3usl.

Poub 3BOMIOLIMOHHOM OHOOTHH B pa3pab0OTKe HAYUYHBIX METOJO0B COXPaHEHUS
O6uopazHooOpasusi. MHUKPOIBONIONKUS W KOIBOJIOIUS MMApPa3uTOB M HUX XO35EB.
Mexanu3mMbl GOpMUPOBAHUST YCTOWYUBOCTU K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEW.

JdemoHcTpanumn

IToptpetsl: C. C. UerBepukos, 2. Malip.

Tabmuupel u cxembl: «MyTalMOHHAsT W3MEHYHBOCTHY, «llomynsinuronHas
CTPYKTypa BuIa», «CxeMa mposBiieHus 3akoHa Xapau—BaitnOepray, «/|Bmwxkyiue
CWJIBI HBOJIIOIIUNY, «IJKOJIOTHYECKash M30JSAIUS MONMYJSAIUA CeBaHCKON (openny,
«["eorpaduyeckas N30SI TUCTBEHHUIIBI CHOMPCKON U TUCTBEHHUIIBI JayPCKON»,
«ITonynsiIMOHHBIE BOJHBI YHCICHHOCTH XUIIHUKOB M KepTB», «Cxema IeicTBUs
€CTECTBEHHOTO 0TOOpay, «®@opMbl O0PHOBI 3a CyliecTBOBaHUEY, «HyCTpHATBHBIN
MenaHu3My»,  <«OKuBble — uckomaembie»,  «IlOKpOBUTEIBCTBEHHAas  OKpacka
KUBOTHBIX», «[Ipenmympexxnaromas okpacka >XHUBOTHBIX», «DHU3HOIOTHYECKHE
agantanuny, «l[IpucnocoOIeHHOCT, OpTraHu3MOB W €€ OTHOCHTEIBHOCTHY,
«Kpurepuu Buma», «Bunasi-nBoitHukmy, «CTpykTypa Buaa B mpupoie», «Crnocoos
BUI000pa3oBanusy, «I'eorpadguieckoe Bu1000pa3oBanne TPEX BUIOB JTaHBIIICH,
«JKOJIOTUYECKOE BUA000pa30BaHUE BUAOB CHUHHI, «llomumimouasl pacTeHUi»,
«KanycTHO-peneunbIil rubpumy.

Oo6opynoBanue: repbapun pacTEHUH, KOJUICKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepeil ¢ MpUMEPAMH Pa3IMYHBIX TPUCTIOCOOICHHM, YyUena MTHI] | 3BEPeil pa3HbIX
BUJIOB, TrepOapuu pacTeHWd OJWM3KUX BHJIOB, OOPa30BaBIIUXCS Pa3TAYHBIMU
crnocobamu.

JlaGopaTtopHasi pa6oTa «BbIABI€HHE U3MEHYMBOCTH Y 0COOEH OJTHOTO BUA.

JlaGopaTtopHas padora «IIpucnoco0eHrsi OpraHu3MOB U X OTHOCUTEIIbHAS
11eJ1eCO00Pa3HOCThY.



JlabopaTtopnas padora «CpaBHeHHME BHAOB 10 MOP(HOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boonus U €€ pe3yJbTaThl

Meronpl  M3yyeHMs  MakpodBoJroUMU. llameoHTONOrMYECKHE  METOMBI
u3yueHust odBosonuu. llepexogubie  GopMbl M (QUIOTEHETHYECKUE  PSJIBI
OpraHu3MOB.

buoreorpadguueckne Metonasl uzydeHus s3Bosoiuu. CpaBHeHHE (IIOpPHI U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue ob6mactu 3emuu. Bujubr-
SHJIEMUKU U PEITUKTBHI.

OMOpUOIOTUYECKUE U CPABHUTEIBLHO-MOPGHOIOTHYECKUE METOAbl M3YyUCHUS
ABOMIONMU. ['eHeTHUeCKHe MeXaHU3Mbl HBOJIOIMUA OHTOTE€HE3a W TOSBJICHUA
ABOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPTaHBbI.
Pynumentapuble  opranbl M aTaBU3Mbl.  MOJEKYJIIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE U MATEMAaTUYECKUE METObI U3yUCHHS IBOTIONNH. | OMOJIOTHYHBIC
reHbl. COBpEMEHHBIC METO/IbI TOCTPOSHUS (PUITOTCHETHIECKUX JIEPEBhEB.

XpOMOCOMHBIE MYTallMM ¥ SBOJIIOIMS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWIa) SBOJIONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostOIMU. AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLIUH.

JdeMoHCcTpamuun

IToptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mronnep, 3. ['ekkenb.

Tabnuuel 1 cxeMbl: «DUTOTeHETUYECKUIN PSIT JIOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteromnedans»y,  «Punmodute»y,  «CemeHHBIE
naropoTHUKNY, «buoreorpaduueckue 30HBI 3eMiny», «Jlpeiid KOHTHUHEHTOBY,
«PenukThy, «HaudanmpHble cTaauu SMOPHUOHAIBHOTO Pa3BUTHSA TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHbIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIC
HaIPaBJICHHS 3BOJONHIINY, «OO0II1e 3aKOHOMEPHOCTH IBOTIOLIUN.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IlpoucxoxaeHne U pa3BuTHE )KU3HU HA 3emJie

HayyHnble rumore3pl MNPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOreHe3 u
naHcrnepmusi. JloHayuyHble TPEACTABICHUS O 3aPOXKICHUM KU3HU (KpEallOHHU3M).
['unore3a MoCTOAHHOIO CaMO3apOXKACHUS KU3HU U €€ OITPOBEPKEHUE OornbITaMu O.
Penu, JI. Cnanmnanuanu, JI. [lactepa. [Iporcxoxaenre >kxu3HU U aCTPOOHOIOTHSI.

OcHOBHbIE JTarnbl HEOPraHUYECKOU JBOJIIOLIU Y. [InanerapHnas
(reosormyeckasi) DSBOJIONUSA. XHUMHYECKas OJBOJIONHUA. AOHWOTEHHBIM CHUHTE3
OpraHn4eckux BemecTB nu3 Heopranmdeckux. Omeir C. Mwumepa u I'. HOpu.



O6pa3oBanue noaumepoB u3 MoHomepoB. Koanepsarnas runore3a A. . Onapuna,
runore3a nepBuyHoro OynpoHa JDk. XongedHa, reHeTudeckas runoresa [
Ménnepa. PubGozumsl (T. Yex) u rumoreza «mupa PHK» VY. T'unbGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ncropus 3emiin u MeTOIbI €€ n3yuyeHus. Mickonaemple OpraHMuecKrue OCTATKH.
['eoxponosiorust 1 €€ Meroabl. OTHOCUTENbHAs W AOCOJIOTHAS T'€OXPOHOJIOTHS.
I'eoxpoHoOIOrNUecKas mKana: 30HbL, dPbl, IEPUOBI, FTOXU.

Havanenbie stambl opraHudeckor 3BOJrOLMU. [losBiIeHME ©  ABOIOLUA
HEPBBIX KIETOK. DBOJIIOIMUS MeTaboyin3mMa. BO3ZHUKHOBEHUE MEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokaprOTHI U SyKapuOTHI.

[IpoucxoxieHrue 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKIACHHUE
BUpycoB. [IpoucxoxkieHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bI
pacreHui. Bpixon pactenud Ha cymy. llosBieHue CHOpPOBBIX pacTEeHUU W
3aBoeBaHue umMu cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue LIBETKOBBIX
pacTeHu.

OcCHOBHBIE dTallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBbie XopnoBbIe )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxaenue ampuobuit u pentwinid. [IpoUCXOXIEHHE MIICKOTMUTAIOMNX U
ntull. [lpuHiun xmodyeBoro apomopdoza. OcBoeHHEe O€ClO3BOHOYHBIMU |
IIO3BOHOYHBIMU )KUBOTHBIMU CYIIIH.

Pa3Butre xu3Hu Ha 3emie MO 3paM U MepuoiamM: apXel, MpPOTEPO30i,
najxeo30i, Me3030i, KaitHo30M. O0IIas XapakTepUCTUKa KJIMMaTa U Te0JIOrM4eCKIX
nporieccoB. [losiBiIeHNEe M paclBET XapaKTePHBIX OPraHU3MOB. YTieoOpa3oBaHUE:
€ro YCJIOBHUS U BIHMSHHE Ha Ta30BbIi cOCcTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPaHUsI — SKOJIOTHYECKUE KPU3UCHI Iponuioro. IIpuyunHsl u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUU. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobraema coxpanenus brnopazHooOpasusi Ha 3eMIie.

CoBpemenHasi cucteMa opraHudeckoro mupa. [lpuHiuner knaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMAaTHYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Moptpetsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . . Meunukos, A. U.
OmnapuHn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ompita JI. [TacTepa mo
M3YyUYECHUIO CamMO3apoxIeHUs xu3Hu», «Cxema ombita C. Mumiepa, I. Opwn»,
«JTanmbl  HEOPraHWYECKOW  HBOJIOLIHUM»,  «l'€OXpOHOJIOTHMYECKas  IIKaJIay,



«HayvanbHble dTanbl OpraHUueckoi IBostonuny, «CxemMa o0pa3oBaHUS DYKAPUOT
nyTéM cumOuorenesa», «Cucrema >XUBOM mpuponb», «CTpoeHuEe BHpYyCay,
«Apomopdo3bl  pacteHui», «Punnoguth», «OTHOKIETOYHBIE BOJIOPOCINY,
«MHOroknerounble Bopopociany», «Mxu», «llanopotHukn», «l 0JI0OCEMEHHBIE
pacteHus», «Oprasbl IBETKOBBIX pACTEHUI», «CXeMa pa3BUTHS ) KUBOTHOIO MUPay,
«Apomopho3bl KUBOTHBIXY», «lIpocteitmuey, «Kumeunononoctaeiey, «Ilmockue
yepBu», «Unenucronoruey, «PviOb», «3eMHOBONHBIE», «lIpecMbIkaronIecs,
«IItnney, «Miekonuraromue», «Pa3Burue )Ku3Hu B apXeuckoun spe», «Pa3purue
KU3HU B IIPOTEPO3OMCKOU dpe», «Pa3BuThe KHU3HU B IAJICO30MCKOM 3dpey,
«Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KATHO30MCKOU dpey,
«CoBpeMeHHasi CHCTEMA OPraHUYE€CKOr0 MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIA)KHbIC MpPenapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJJIEKIIUU
UTJIOKOXUX, CKEJIEThI IO3BOHOYHBIX KUBOTHBIX, Uydelia MITUI] U 3BEPEM, KOJIIEKIIUU
OKAMEHEJIOCTEH, TMOJE3HbIX HCKOMAEMbIX, MYJISI)KA OpPraHMYeCKUX OCTaTKOB
OpraHu3MOB.

BupryaabHas gadopaTopHas padora «MojennpoBaHue onbIToB Musiepa—
HOpu 1o n3ydeHnto abMOreHHOro CHHTE3a OPraHUYeCKUX COSMHEHUM B TIEPBUYHOMN
atMocdepe».

JlabopaTopHass padora «/3yueHHME W ONHUCAHUE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTuyeckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUM
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «l3yueHne ocoOEHHOCTEH CTPOCHHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Paznens! un 3amaun anTponosioru. MeToasl aHTPOMOJIOTHH.

CraHoBlIeHHE TPEACTABICHUN O MPOUCXOXKICHUHM 4elloBeKa. Penurunosnbie
BO33peHUsA. COBpPEMEHHbBIE HAYUHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMUBOTHBIMH:  CPAaBHUTENIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHUYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBejeHueckre. OTInuus 4eloBeKa OT )KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JIBrkymiue cuiibl ((hakTopbl) aHTPONOreHe3a: OMOJIOTMYECKHE, COI[MaIbHBIE.
CooTHoIieHre OMOTOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hbie 00€3bSAHBI
(IpOKOHCYJIbI) M PaHHUE MOHTUBI — OOIIKE MPEIKH YeJIOBEKOOOPA3HBIX 00€3bsiH U



JMOJIeW. ABCTPAJONUTEKN — JBYHOTHE NMPEAKU JOJcH. YenoBEK yMelbld, IepBbIe
U3TOTOBJICHUS OpYAUN Tpyaa. YeroBek MpAMOXOIAIINT U IEPBBIA BBIXO JIOIEH 3a
npenensl Adppuku. Yenosek reinensoeprckuii — o0l npeok HeaH 1epTanbCKOTo
YEeJIOBEKA M YEJOBEKA Pa3syMHOro. YenoBeK HEaHAEPTAIbCKUM KaK BHUJ JIIOACH
XOJIOAHOTO KiIMMaTta. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA, JIEHUCOBCKUM
YeJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a mnpenenamu Adpuku. [laneorenetnka u
1aJIEOT€HOMMUKA.

DBOJNIOLHMS COBPEMEHHOr0 4yesnoBeka. EcTecTBeHHBI OTOOp B MOMYJALMSIX
yesioBeka. MyTalnuoHHBIM mpounecc W noiaumopdusm. IlonynsiuroHHBIE BOJHBI,
apeid renos, murpanus U «3G(eKT ocHOBaTENS» B MOMYJALMIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacbl. [lonstne o pace. bombplime pachel: €BporeougHas
(eBpasmiickasi),  aBcTpajoO-HerpoujHasi  (dPKBaTOpHaJbHAs),  MOHIOJOMIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBO  uyenoBeueckux — pac. HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocOONIEHHOCTh YelOBeKa K pPa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenbl.
Brnusinue reorpaduueckoii cpespl u aperida reHoB Ha MOp(OIOTHI0 U HU3HOTIOTHIO
YEJI0BEKa.

MexauciuIuinHapabie MeToAsl B (u3uueckoi  (OMOJIOTHYECKOM)
AHTPOIIOJIOTHHM.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHUA U MAJCOaHTPOIOJIOTHS
YEeJI0BECUECKUX IONMyJIsUUi. brocouunanpHble HUCCIENOBAHUS IPUPOJABI YEIOBEKA.
HccnenoBanne KOBOIIONUH OMOJIOTMYECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdeMoHCcTpamuun

[Toptpetsr: Y. Japsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmumpl 1 cxembl: «MeTOIbI aHTPOIOJIOTHNY, «[ 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHB», «CKeleT 4YeloBeKa U CKENeT IIUMITaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUXKYIIUE CHIIBI aHTPONIOT€HE3a», «DBOJIOLMOHHOE
IpEeBO  4eJoBeKa», «ABcTpanonuTtek», «YenoBek  ymenbii», «YemoBek
NpSIMOXOIAIINIY, «JleHnucoBckuil yenoBek» «Heannepranbip», « KpoMaHbOHITEDY,
«IIpenku yenoBekay, «ITarbl HBOIIOLNH YEIIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJOCTeH, TMPEAMETOB  MaTepualbHOM
KyJIbTYyphl ~TIPEIKOB dYelOBeKa, penponaykiuu (dbororpaduu) KapTUH C
MudogorndeckuMu W OMOJEHCKUMH CIOKETaMH TPOUCXOXKIICHUS YeJIOBEKa,
doTorpadur HaXOJOK UCKOMMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJICITh
yepera 4eJoBeKa U yepera MMMITaH3€, MOJIENIb KUCTH YEJIOBEKA U KUCTH IIIMMITaH3E,
MOJIEJIM TOPCa MPEJKOB YEJIOBEKA.

JlabopaTopHass paGora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «/3ydeHne F3KOJIOrMYECKUX aJalTAUi YETIOBEKay.



Tema 6. Jxosorus — HayKka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJAOPraHM3MEHHbIX CHCTEM C OKPYKAKIIEH CpeaoH

3apokJieHHe U pa3BUTHE SKoioruu B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnm, B. H. Cykau€éBa. Pa3ngensl u 3amaun
9KO0J0ruH. CBS3b 3KOJIOTMH C APYTMMU HayKaMU.

Meronbl 3konoruu. IloneBble HaOMOAEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHbIE U JlabopaTropHble. MoJeaupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKpY’KaroIIeh Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaUeHUE OKOJOTMYECKMX 3HAHWUW I YeJOBEKAa. JKOJIOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBa CBS3€M dyenoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTUYECKOMN KYIbTYpbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

[Toptpetri: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepuos, O. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Pasznensl skojorumy», «Metonbl skonoruny, «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEIOBAHUI.

Tema 7. Opranusmsbl U cpea 00MTAHMUS

Okonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBud. Kiaccudukanus
HKOJIOTHYECKUX (DaKTOPOB: aOMOTHYECKUE, OMOTHYECKHUE, aHTpororeHHsie. Oo1me
3aKOHOMEPHOCTH AEHCTBUS dKojornyeckux Qakropos. Ilpasmio munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Konoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOT'O CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUl M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUTrHaibHas poJib CBETA.
doTonepruoan3M.

Temneparypa kak skosormueckuii ¢akrtop. JleiicTBue Temmepatypsl Ha
opraHu3Mbl. [loMKUIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocoOneHus pacteHud K
noJiIepKaHuio BoAgHOro OanmaHca. Kmaccudukamus pacTeHMH MO OTHOLIEHHIO K
Boze. [Ipucnoco0neHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILIHAas, IOYBEHHAs,
rIyOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHW3MeHHas.  DHU3UKO-XUMUYECKHe
0COOEHHOCTHU cpeJi 00uTaHusi oprannu3MoB. [IpucnocobneHuss O praHu3MoB K )KU3HU
B Pa3HBIX Cpeaax.



buonornueckue putmbl. BHemHue u BHyTpeHHHE putmbl. CyTOYHBIE U
rofuyHbie pUTMBL. [IpHCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie popmbl opranu3moB. [lousTre o xu3HeHHO# popme. XKuzHeHHBIE
dbopMbl pacTeHUU: NepeBbs, KYCTapHUKHU, KYCTAPHUYKH, MHOTOJICTHHE TpPAaBhlI,
oJIHOJIeTHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI, TEOOUOHTHI,
a’poOnoHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a XKU3HH.

buotnueckue ¢aktopsl. Busibl OMOTHUECKUX B3aUMOIEUCTBUI: KOHKYPEHIIUS,
XUIIHUYECTBO, cUuMOMO03 u ero ¢dopmel. [lapasuTusm, koomepainus, MyTyalu3M,
KOMMEHCAIN3M (KBapTUPAHTCTRO, HaxJICOHUYECTRO). Herpoduueckue
B3auMojielcTBUs  (Tomuueckue,  (Gopudeckue, (padOpudeckue).  3HaAUCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumbel uw cxembl: «Okojorudeckue Qaxkroper», «CBETOBOW CIEKTpY,
«DKOJIOTUUECKHUE TPYMIbI )KUBOTHBIX MO OTHOILICHUIO K CBETY», « TEIIOKPOBHbIC
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3MOJOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOB», «bBHUOJIOTHYECKHUE PUTMBIY,
«Kuznennsie Hopmbl pacTeHuin», « Kusnenusie opMbl 3 KUBOTHBIX», « IKOCHCTEMA
IIMPOKOJIMCTBEHHOIO Jiecay, «IKOCUCTEMA XBOMHOro Jjeca», «llemum nutanus»,
«XUIIHUYECTBOY, «ITapazutnszmy, «KonkypeHUus», «CumM6mo3,
«KomMeHcanuzmy.

O6opynoBanue: repdapuyd pacTEHUN W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHYECKUX (PaKTOpPOB, repOapuu CBETOIIOOMBBIX,
TEHEMIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE H
TEHEBBIHOCIMBBIE KOMHATHBIE pPACTEHUs, TepOapr U KOJUICKIIUU TEII0OTI0OUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHI U 3BEpeH, repOapuu
pacTeHuii, OTHOCSIMXCA K THUrpodutam, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIMU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpenax,
repOapul M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaAMHU
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repObapuu u
KOJUICKITUU PACTEHW M >KMBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
KUBOTHBIX, YIJACTBYIOIIUX B PA3TNYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BBISIBICHHE TPUCIIOCOOICHHH OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBISBICHHE TMPUCIIOCOOICHHH OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlaGopaTtopHasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTEHHUM U3 Pa3HBIX
MeCT OOUTaAHUS.



Tema 8. Dkos10rust BUA0B U NOMYJISIIM A

DKOJIOTUYECKHUE XapaKTEePUCTUKHU MOIYJISLIH. [Monmynsums KakK
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, GU3UYECKUX OaphEpPOB U
0COOEHHOCTEM Onooruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYpPHI
nonyisiuuii. OCHOBHBIE TIOKA3aTEeNIW MOMYJSLMU: YHUCICHHOCTh, IIJIOTHOCTb,
BO3pacTHasT W TOJIOBasg CTPYKTYpa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyianuu. OLeHKa YMCICHHOCTH MOMYJISIIUH.
JlvHamuka monynsiuuu U €€ peryisiuus. BUOTMYECKMi MOTeHUWal MOIMYJISIUY.
MoaenupoBaHue TMHAMUKU NonyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUs. Perynsiuss YUCICHHOCTH TOMYJAIUN: pPoJib (PaKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IIIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUIOB (I- U
K-ctparerun).

[TonsiTue 00 »KoJIOTMYECKON HUIE BHaa. MecTtooOutanue. MHoroMepHas
MoJziesb 3Kojormueckor Humu Jx.M. XatunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huiy. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuumid. Apeansl BUIOB. BUAbl M MX KU3HECHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpalldid >KUBOTHBIX. buojormyeckue
WHBa3UM 4Yy>KEPOIHBIX BUIOB.

JdeMoHCcTpamuun

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU TOMYJISIIUNY,
«ITpocTpaHcTBEeHHass  CTpyKTypa  TONyJsiuuu», «Bo3pacTHble  OUpaMUJIbI
nonynsuuny, «CKOpPOCTh  3acelieHUsl MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogenb s3kosorndeckot Humu k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlaGopaTopHas padora «IIpucrnocobnenus ceMssH pacTeHUH K pacCeIeHUIOY.

Tema 9. Ixosorusi co001ECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3m MEKIy
OpraHu3MaMHy B OHOLIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. TeHncnu). DyHKUHOHATbHbBIE
OJIOKM OpraHu3MOB B DJKOCHCTEME: NPOAYLUCHTBI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmm W CeTH. AOHMOTHYECKHE OJIOKH
skocucteM. [1ouBbI U MBI B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE MOKa3aTeIU IKOCUCTEMBI. bruoMacca u mpoayKIius. IKOJIOTHYECKre
MMUPAMUIBI YUCETI, ONOMACCHI M IHEPTHUH.



Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — cykueccuu. llepBuuHbie U
BTOPHYHBIC CYKIIECCHM W WX TMPUYUHBL. AHTPOIIOTCHHBIC BO3ACHCTBUSA Ha
cykueccuu. KnnmakcHoe coobuiectBo. buopaznoodpasue u mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKocucmembl 03€p U peK. IKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MyHOp, J1ecos8, cmenel, nyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEXTy aHTPOITOTCHHBIMU U IPUPOIHBIMHA SKOCHCTEMAMH.

VYpboskocuctembl. OCHOBHbIE KOMITOHEHTHI YypOoskocucteM. [oponckas
¢nopa u ¢ayna. CunaHTpomnuzamus Topojckod (ayHel. buonoruueckoe u
XO3SIICTBEHHOE 3HaYEHUE arpodKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJEHCTBUN OpPraHU3MOB B
skocuctemax. Ponv kackadnoco 3ggexma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 6 yHKYUOHUpOGanuu dxkocucmem. IlepeHoC PHEPruu U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTh OPraHU3MOB, TOIMYJISIIIUN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUI.

Mexanusmol 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO8 HA CYOOP2aAHUZMEHHOM,
OpP2aHUMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
IKOJI02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmeus. MeToaoaorus
MOHHUTOPHUHTA €CTECTBEHHBIX M AHTPOMOTEHHBIX SKOCUCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u cxembl:  «CTpykTypa  OuWoOIeHO3a»,  «IKocucTeMa

MIMPOKOJIMCTBEHHOTO JIeCa», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIC
IPYIIIIBI OPraHU3MOB B SKOCUCTEME, «KpyroBOpoT BELIECTB B AKOCUCTEMEY, «Llenn
nuTaHus (TMacTOWIHAS, JETPUTHASA)», «IKOJOTHYECKas IHpaMHaa YHUCeD»,
«OKoNoruyeckas mupaMuia OMoMacch», «IKOJOTHUYECKas MUpamMuia SHEPTUNY,
«O6pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBIeHUE jieca mocie
noxapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEmIECTB MU MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypooskocuctem».

Oo6opynoBanue: repbapun pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepei, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTEHU, aKBapUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMbDY.

JlabopaTopHas pabGora «l3yueHue pa3HOOOpa3us MEIKUX MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

JKCKypcusi «IDKCKypcUsi B TUIMHYHBIA OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXO/IOJIbHBIN WM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».



JKCKypcusi «DKCKYpCUs B arpo’KoCUCTeMy (Ha MOJ€ WM B TEIIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas o0Oojouka 3eMiiM, T/€ CYIIECTBYET WU
CylllecTBOBaja kU3Hb. PazBuTHe npeacrarieHuit o ouochepe B Tpymax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. O6nactu 6uocheps u e€ coctan. JKupoe
BEIECTBO Onochephl v ero GyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHocTH OHOCchephbl Kak
ro0anpHOM 3KOocucTeMBl. J[MHaMU4Yeckoe paBHOBecue B ouocdepe. KpyroBopotsl
BEIECTB U OMOTeOXUMHUYECKHE ITUKIIBI (YIJIepo/ia, a30Ta). PUTMUYHOCTD SIBJICHUN B
o6uocdepe.

3oHanbHOCTH Ouochepsl. [loustue o 6Guome. OCHOBHBIE OMOMBI CYIIIN: TYH/IPA,
XBOWHBIE Jieca, CMEIIaHHbIE M IMHPOKOJUCTBEHHBIC Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BBICOKOTOphs. KinuMar, pacTUTENIbHBIA U )KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (HYHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINAIA U
o6unochepHbIX QYHKITHIA.

JdemoHcTpanumn

IToptpetsl: B. U. Bepnanckuid, 3. 31occ.

Tabmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B MpUpOIE»,
«KpyroBopot yrinepoga B mpupone», «KpyroBopoTr Kuciopoaa B HIPHUPOAE»,
«KpyroBopoT Boabl B mpupojae», «OcHoBHbIe OMOMBI cymmny, «Knumaruueckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemannasii jecy», «IIIMpOKOIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IIycTeiHg», « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTeHUH pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesioBek u oKpy:kaoinas cpeaa

DKOJIOTMYECKHE KPU3HChl M MX MpUYMHBL. Bo3gelcTBue ueloBeKa Ha
o6uocdepy. 3arps3Henne BO3aymHOM cpeabl. OXpaHa BO3ayXa. 3arps3HeHUEe BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3pymieHue mnouBbl. OxpaHa MOYBEHHBIX
pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOTE€HHOE BO3/IEMCTBUE HA PACTUTEIbHBIA U KUBOTHBIN Mup. OXpaHa
pPACTUTENBHOTO W KMUBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacubie kuHurun. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
Borannudeckue casibl U 300JI0TMYECKHE TaPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSI UYEIOBEUECTBA M IPHUPOJIBIL.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPAaHCHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €r0 BEPOATHBIC MOCIIEACTBHUS.



Pa3BuTHe METOZOB MOHUTOPWMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaiowerl U
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemsi, odecneuusanowue O00CmMyn K
ungopmayuu no  cocmoAHur0O OMOENbHbIX U008 u Ikocucmem. OcHogbl
IKopeaburumayuy dKocucmem u cnocob6og 6O6opbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazeMHbIX IKOCUCTIEM.

JdemoHcTpanumn

TaGnuip! 1 cxembl: «3arpsi3HeHHe aTMOCheps», «3arps3HeHue Tuapochepsn,
«3arpsi3HeHne ouBb», «[lapHUKOBEIN 3P hekT», «Oco00 OXpaHsIEeMbIC PUPOTHEIC
TEPPUTOPHUI», «MOJIETH YIPABIIEMOTO MUPaY.

Oo6opynoBanue: ¢otorpadguu oxpaHsSEMbIX paCTEHUH M >KUBOTHBIX KpacHoit
kHUTH Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K  OOyUYCHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CIMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHN JOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOW JIESITCIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH TMO3UIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUsA YyuyeOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAOIIETOCS] KaK aKTUBHOTO H
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTB K COBMECTHOM TBOPYECKOM A€ATEIBHOCTH IPHU CO3JJaHUU YUEOHBIX
IIPOEKTOB, PEIIEHHH Yy4YeOHbIX M T[IO3HABATENbHBIX 3a7a4, BBIIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOEXKJEHUSMHU, KyIbTYPHBIMH LIEHHOCTSAMHU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIEHUS] K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM IPakTaHCKOW UIEHTUYHOCTH, TATPUOTU3MA,
YBa)KEHHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepell PonuHoi, roproctu
3a CBOM Kpau, CBOK PonuHy, CBOM S3BIK U KYJbTYpYy, IPOLUIOE W HACTOSLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOIBL,
NOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX Y4YEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCITIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIOCOOHOCTh OLIEHMBAaTh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIC pPEILEHUS,
OPHUEHTHUPYACHh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY1d, OOIECTBEHHBIX OTHOILICHUI;

ITIOHUMAaHHE SMOLIMOHAIIBHOTO BO3JIEUCTBHUS JKUBOW NPUPOABI U €€ LIECHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX TTPABUII U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIUAX, YIPOKAIOIIUX 37I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00U¢E;

TOTOBHOCTh K AaKTUBHOM JIESITEILHOCTH TEXHOJOTHYECKOW M COIHAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Pealn30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIEC TP U3YUCHUN OMOIOTHH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUI, MPUHOCIIINAX BPE OKPYKAIOIIEH NPUPOTHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJOTHUYECKUE TMOCIEeACTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH M TIO3HAHUS MHUPAa;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEHICHHHM IPOoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTel BBIXOJIa U3 III00ATBHBIX IKOJIOTHUYECKUX MPOoOiIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TI'paMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUSA A aHaIW3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIIONh30BaTh OMOIOTUYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUI0, K AKTUBHOMY IMIOJIYYEHHIO HOBBIX 3HAHUU MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HA4YMMbIe JJI1 (OPMHUPOBAHUS MHUPOBO33PECHHSI O00YYaIOMUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBICHHE, MPOIIECC,
CUCTEMa, HAy4YHBIH (hakKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCClIeIoBaHre, HAOI0IeHNEe, U3MEPECHHE, IKCTICPUMEHT U JIPYTUE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE PYHKIIMOHAIBHON TPAMOTHOCTH M COITUAITBHOM
KOMIIETECHIIUM  OOYYalolUXCs; CIOCOOHOCTh OOYYArOIIMXCS  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

B pe3ynbTare u3ydeHus OMOJIOTHH Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHus
y oOyuaromierocs OyayT chOpMUpPOBaHBI T03HABATENILHBIE YHUBEPCAJIbHbBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBIC YdYeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUSA, COBMECTHAS JACATCIBHOCTD.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
o0pa30BaHus JOJKHBI OTpaKaTh:

OBnagenne YHHMBepPCaJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILIICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, Kilaccu(pUKaIuy, 0000IIeHHSs ), PAaCKPBIBATh CMBICI
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNATh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3YJIbTATHI JCSITEIIbHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS i1 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJIUHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHUSAX PEaJbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  Pa3pelieHuss MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPHpPETaluH, NPeoOpa30BaHMI0 W TPUMCHCHHIO B yUYEOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIHLHOU
NESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHANIM3UPOBATh TIOJYYEHHBIE B XOJE pEIIeHUs 3aJaddl  pPe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M TMPAKTHUYECKYIO0 OOJacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 3aJ1a4H, JOMYyCKAIOIINUE aJTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHANIM3UPOBATH
“HOOPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTUICCKU OIICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KadecTBe CpeAcTBa Mpu pabore cC
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYILECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3aJ]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacmo3HaBaTh HeBepOajdbHBIE CpeAcTBa OOIEHWSA, TMOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JI0JEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI IPH peNIeHUN OMOTOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1M  COBMECTHOM  JESATENbHOCTH, OPraHu30BbIBATH WU
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, TPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOMX JICMCTBUSIX W MOCTYIIKaX MO OTHOIICHHUIO K XKUBOU IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaITUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, MCTOJIb30BaTh MPUEMBI PeIICKCUN NIl OLIEHKH CUTYyaIlllH, BhIOOpa
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeamerHbie pe3yiabTaThl OCBOCHHUSI COJICPKAHUS Y4eOHOTO MpeaMera
«buonoruss» Ha yrayOnEHHOM YpOBHE OpHEHTHpPOBAaHbI Ha oOecredyeHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJIOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM TIO
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPA30BAHUIO 3HAHUM, BUIBI JEATCIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUH M MX MPUMCHCHHIO B Pa3JIMUHBIX YUYEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

[IpeamerHbie pe3ynbTaThl OCBOCHHUS ydueOHOro mpenmera «buosorusi» B 11
K1acce OJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MeECT€ W pOJH OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAyUYHON
KapTUHBI MHUpPA, B TO3HAHWU 3aKOHOB TMPUPOJBI U PEIICHUH IKOJIOTHYECKUX
npo0JieM dYeloBEeYeCTBA, a TaKKe B PEIIEHHH BOMPOCOB PallMOHAIBHOTO
IPUPOJIOTIONIH30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHHUS K MPHUPO/IE,
00IIIeCTBY, YEIIOBEKY, O BKJIAJE POCCUMCKUX M 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuUTHE OHMOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HaHHWM, KOTOpas BKIIOYAET
OTpEJENICHUs] W TOHMMAaHHUE CYIIHOCTH OCHOBOIOJIATAIONIUX OWOJOTHYECKUX
TEPMUHOB W TOHATUN (BUI, JKOCHCTeMa, Ouocdepa), OMOIOTHUECKHE TEOPHUH
(aBostonimoHHas teopusa Y. JlapBuHa, CUHTETUYECKAs TEOPHUS SBOJIOLMH), YUEHUS
(A. H. CesepuioBa — 0 nyTsX U HampaBieHusx 3Boitonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus J[kx. Xapau m B. BaiinOepra,
3apoapieBoro cxoxactea K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMUYECKON NupaMuabl 3HEpruu), runotesbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BIIaJleTh  OCHOBHBIMH  METOJAAMH  HAYYHOTO  IIO3HAHWS,
WCIIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIE0OBAHUSAX HKUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, m3MepeHue, HaONIOICHHUE, JKCIIEPUMEHT), CIIOCOOAMM BBISBICHHS H
OIICHKHU aHTPOIIOTCHHBIX HM3MEHEHUN B PUPO/IE;

YMEHUE BBIACISATh CYIIECTBEHHbIE MPU3HAKU: BHUJOB, OHOrEOIIEHO30B,
KOCHUCTEM U Ouocdephl, CTAOMIM3UPYIOMIETO, ABUXKYIIETO WU Pa3pbIBAIOIIETO



€CTECTBEHHOTO 0TOOpPA, AJUTONMATPUIECKOTO M CUMITATPUYECKOTO BHI000pa30BaHMSI,
BIUSHUS  JBWKYIIMX  CHJI  DBOJIOIMM  HAa  TEHOMOHA  TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHMs, YepeOBaHMS HAIPABICHHM
ABOJTIOITUH, KPYTOBOPOTA BEMIECTB ¥ TTOTOKA SHEPTHH B DKOCHCTEMAX;

YMCHHE YCTAHABJIHMBATh B3aUMOCBS3M MEXAY IMPOIECCaMH DBOJIIOIHUH,
JIBIOKYIIAMA CUJIAMHU aHTPOIIOTEHE3a, KOMIIOHCHTAMH Pa3IuYHBIX 3KOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TNPU3HAKK  JKUBBIX  CHCTEM,
MPUCTIOCOOJIGHHOCTh BUJIOB K Cpeje OOUTaHUsl, aOMOTHYECKUX M OMOTHUYECKUX
KOMITOHCHTOB ~ DKOCHUCTEM, B3aMMOCBS3€H OpPraHW3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX M3MEHEHU B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMECHHE HCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJIOTHUYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJIsl JIOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3M OPTraHU3MOB U Cpeibl OOUTaHUs, CIMHCTBA
YeJIOBEYCCKUX pac, HEOOXOIUMOCTH COXpPAaHCHHS MHOT000paswsi BHJIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YSIOBEUECTBA;

YMEHHE peliaTh OMOJIOTHYECKUE 3a/1aUH, BBISBIISATD MPUYNHHO-CIIC/ICTBEHHBIE
CBSI3M MY UCCIICTYEMbIMH OMOJIOTHYCCKUMH MPOIIECCAMHM M SIBJICHUSAMHU, JCJIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUH MOJTYUYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
npaBuja mpu pabore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMyNIHpYs Ledb HCCIEAOBaHUS, aHAJIU3UPOBATh MOJIYYCHHBIC
PE3yNbTATHI U JICNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIIEIO0BATEIbCKON paboTe Mo OHOoJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYyYEHHbIE  pe3yabTaThl  HAa  YUYCHHYECKUX
KOH(DEpeHIHsX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M YEIIOBEYECKUX pac, O MPUYHMHAX, MOCIEICTBUAX U CHOCO0aX MpeaoTBpaICHUS
rI100aabHBIX M3MEHEHHUH B Onocdepe;

yYMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JESTENHHOCTH B 001aCTH OMOJIOTHH, YKOJIOTHH, TPUPOIOTIOIH30BAHNS, METUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SWUCTBA, MHUIIEBOM
MIPOMBITINICHHOCTH, YTIyONsTh TO3HABATENbHBIM HWHTEpPEC, HaAIpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmd W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00pa30BaHMUS.
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IHOYPOYHOE IIVIAHUPOBAHHUE
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Hapsuny 3/main/132001/
Bopr6a 3a cymiecTBOBaHHE https://resh.edu.ru/
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7 1 0.5 11a-17.09.35 | subject/lesson/539

Xapau, B. Baitn6epra. Jlabopatopnas
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8 DreMenTapHbie (AKTOPBI YBOJIOIMN 11a-18.09.35 | subject/lesson/539
3/main/132001/
https://resh.edu.ru/

9 gﬁf;fqzﬁzB;T;;;'Hi(g@em 11a-19.09.35 | subject/lesson/539
3/main/132001/

Murpaiyu. M30081uu DOMyIsSmuii: http.S://reSh'edu'rU/
10 reorpadhimeckas, GronorIecKas 11a-24.09.35 | subject/lesson/539
’ 3/main/132001/

EcrecTBeHHBII 0TOOP — HANPaBJISIONIMIA https://resh.edu.ru/

11 (axrop ssomor, TooBoi 0T60p 11a-25.09.35 | subject/lesson/539
' 3/main/132001/

12 Kontponbras padorta Nel 11a-26.09.35
https://foxford.ru/
wiki/biologiya/pop

ITprcroco6aeHHOCTh OPraHU3MOB Kak ulyatsiya-kak-
PE3YABTAT MUKPOIBOJIFOLIHH. edinitsa-evolyutsii-
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14 OpPraHu3MOB: MOP(OJIOTHUECKHE, 0.5 I1a-02.1025 | ulyatsiya-kak-

¢uznosnornueckue, ONOXMMHUYECKHUE,
nosesieHueckue. Jlabopatopnas padora

edinitsa-evolyutsii-
mikroevolyutsiya?




«[IpucrocobieHnst OpraHu3MOB U UX
OTHOCHUTEIbHAS 11EJ1eCO00Pa3HOCTH»

ysclid=mewgxqi6z
j963273160&utm_
referrer=https%3A
%2F%2Fya.ru%2F

15

Bup, ero kpurepuu u CTpyKTypa.
JlabopaTtopHnast pabota «CpaBHEHHE
BHJIOB TI0 MOP(OJIOTUYECKOMY
KPUTEPUIO»

0.5

11a-03.10.25

https://foxford.ru/
wiki/biologiya/pop
ulyatsiya-kak-
edinitsa-evolyutsii-
mikroevolyutsiya?
ysclid=mewgxqi6z
j963273160&utm_
referrer=https%3A
%2F%2Fya.ru%2F

16

Crpykrypa Buaa

11a-08.10.25

https://foxford.ru/
wiki/biologiya/pop
ulyatsiya-kak-
edinitsa-evolyutsii-
mikroevolyutsiya?
ysclid=mewgxqi6z
j963273160&utm_
referrer=https%3A
%2F%2Fya.ru%2F

17

BunooOpa3oBanue Kak pe3ylibTar
MHKPO3BOJIOLINA

11a-09.10.25

https://foxford.ru/
wiki/biologiya/pop
ulyatsiya-kak-
edinitsa-evolyutsii-
mikroevolyutsiya?
ysclid=mewgxqi6z
j963273160&utm_




referrer=https%3A
%2F%2Fya.ru%2F

18

CBs13b MUKPO3BOJIIOLUH U
AIUAEMUOJIOTHH

11a-10.10.25

https://foxford.ru/
wiki/biologiya/pop
ulyatsiya-kak-
edinitsa-evolyutsii-
mikroevolyutsiya?
ysclid=mewgxqi6z
j963273160&utm_
referrer=https%3A
%2F%2Fya.ru%2F

19

MakposBosmtonus. [TaneonTonornueckue
METO/IbI U3yUEHUS IBOJIOIUH

11a-15.10.25

https://foxford.ru/
wiki/biologiya/ma
kroevolyutsiya-
puti-i-
napravleniya-
evolyutsionnogo-
protsessa?ysclid=
mewgz3dm249839
83791

20

Enoreorpa(bnqecm/le MCTOAbI U3YUCHU
3BOJIFOIIMH

11a-16.10.25

https://foxford.ru/
wiki/biologiya/ma
kroevolyutsiya-
puti-i-
napravleniya-
evolyutsionnogo-
protsessa?ysclid=
mewgz3dm249839
83791




21

OMOPHOJIOTHYECKUE U CPABHUTEIHLHO-
MOP(OTIOTUISCKHE METO bl H3yICHHUS
9BOJTIOLHH

11a-17.10.25

https://foxford.ru/
wiki/biologiya/ma
kroevolyutsiya-
puti-i-
napravleniya-
evolyutsionnogo-
protsessa?ysclid=
mewgz3dm249839
83791

22

MonekynspHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MATEMAaTHYECKUE
METO/IbI U3y4YEeHHUSI SBOJIOLUU

11a-22.10.25

https://foxford.ru/
wiki/biologiya/ma
kroevolyutsiya-
puti-i-
napravleniya-
evolyutsionnogo-
protsessa?ysclid=
mewgz3dm249839
83791

23

OO01re 3aKOHOMEPHOCTH BOJTIOLUH

11a-23.10.25

https://foxford.ru/
wiki/biologiya/ma
kroevolyutsiya-
puti-i-
napravleniya-
evolyutsionnogo-
protsessa?ysclid=
mewgz3dm249839
83791

24

AZ[aHTI/IBHaH paauanus.
HepaBHOMepHOCTb TEMIIOB 3BOJIOINHU

11a-24.10.25

https://foxford.ru/
wiki/biologiya/ma




kroevolyutsiya-
puti-i-
napravleniya-
evolyutsionnogo-
protsessa?ysclid=
mewgz3dm249839
83791

25

HaquLIe THUIIOTE3bI HpOI/ICXO)K,ZIeHI/ISI
JKU3HU Ha 3eMiie

11a-05.11.25

https://foxford.ru/
wiki/biologiya/ma
kroevolyutsiya-
puti-i-
napravleniya-
evolyutsionnogo-
protsessa?ysclid=
mewgz3dm249839
83791

26

Z[OHayLIHBIe IMpEaACTaBJIICHUA O
3apOKACHUUN )KU3HU

11a-06.11.25

https://foxford.ru/
wiki/biologiya/ma
kroevolyutsiya-
puti-i-
napravleniya-
evolyutsionnogo-
protsessa?ysclid=
mewgz3dm249839
83791

27

OCHOBHBIE ATaIlbI HeopFaHquCKOﬁ
9BOJIIOIINHA

11a-07.11.25

https://foxford.ru/
wiki/biologiya/ma
kroevolyutsiya-
puti-i-




napravleniya-
evolyutsionnogo-
protsessa?ysclid=
mewgz3dm249839
83791

28

I'umote3nr 3apOKACHUA )KU3HU

11a-12.11.25

https://foxford.ru/
wiki/biologiya/voz
niknovenie-zhizni-
na-
zemle?ysclid=mew
hOv54a111682763
9

29

Hctopus 3emnu 1 METObI €€ N3y4eHUS.

JlabopaTtopHnast padota «M3ydeHue u
OIMCAaHHUE UCKOTTAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY

0.5

11a-13.11.25

https://foxford.ru/
wiki/biologiya/voz
niknovenie-zhizni-
na-
zemle?ysclid=mew
hOv54a111682763
9

30

HauanbHbie Tamnsl OpFaHquCKOﬁ
3BOJIFOIIMH

11a-14.11.25

https://foxford.ru/
wiki/biologiya/voz
niknovenie-zhizni-
na-
zemle?ysclid=mew
hOv54a111682763
9

31

OBOJIIOLUS DYKapHOT

11a-19.11.25

https://foxford.ru/
wiki/biologiya/voz
niknovenie-zhizni-




na-
zemle?ysclid=mew
hOv54a111682763
9

OCHOBHBIE ATaIbI 3BOJTIOIUU
pactutenbHOro mupa. [Ipaktuaeckas

https://foxford.ru/
wiki/biologiya/voz
niknovenie-zhizni-

32 N 0.5 11a-20.11.25 na-
pabora «3yyeHune ocoOeHHOCTEH )
CTPOCHHUS PACTCHHUI Pa3HBIX OTAETIOB)» zemle?ysclid=mew
hOv54a111682763
9
https://foxford.ru/
wiki/biologiya/voz
OCHOBHBIE ATAITbI YBOJIIOIIH KHBOTHOTO niknovenie-zhizni-
33 11a-21.11.25 na-
Mupa zemle?ysclid=mew
hOv54a111682763
9
https://foxford.ru/
wiki/biologiya/voz
DBOJTIONHS )KUBOTHBIX. [IpakTHUecKkas niknovenie-zhizni-
34 pabora «3yuenue ocobeHHOCTEH 0.5 11a-26.11.25 na-
CTPOEHHUS TI03BOHOYHBIX KHBOTHBIX) zemle?ysclid=mew
hOv54a111682763
9
https://foxford.ru/
Pa3BuTHe xu3HM Ha 3eMIie 10 paM U wikifbiologiyaivoz
35 neprogamM. MaccoBble BBIMUPaHUS — 11a-27.11.25

9KOJIOTMYCCKHUE KPU3HCHI TTPOLIJIOTO

niknovenie-zhizni-
na-




zemle?ysclid=mew
hOv54a111682763
9

36

KonTtponsHas padota Ne2

11a-28.11.25

37

CoBpeMeHHbIN 3KOJOTHYECKUI KpU3HC,
€ro 0COOCHHOCTH

11a-03.12.25

https://foxford.ru/
wiki/biologiya/proi
shozhdenie-
cheloveka-
antropogenez?yscli
d=mewh2348je262
627409

38

CoBpeMeHHast CUCTeMa OPraHUIECKOTO
MUpa

11a-04.12.25

https://foxford.ru/
wiki/biologiya/proi
shozhdenie-
cheloveka-
antropogenez?yscli
d=mewh2348je262
627409

39

OCHOBHBIE CUCTEMAaTHUECKHE rpymIbl
OPraHnu3mMoB

11a-05.12.25

https://foxford.ru/
wiki/biologiya/proi
shozhdenie-
cheloveka-
antropogenez?yscli
d=mewh2348je262
627409

40

AHTpOl'IOJ'IOFI/IH — HayKa O 4YCJIOBCKC

11a-10.12.25

https://foxford.ru/
wiki/biologiya/proi
shozhdenie-
cheloveka-




antropogenez?yscli
d=mewh2348je262
627409

41

Pa3BuTHe npenacraBieHuit o
MPOUCXOKICHUHU YEIIOBEKA

11a-11.12.25

https://foxford.ru/
wiki/biologiya/proi
shozhdenie-
cheloveka-
antropogenez?yscli
d=mewh2348je262
627409

42

MecTto uenoBeka B CUCTEME
opranmdeckoro mupa. JlabopatopHas
pabota «/3yyeHune ocoOeHHOCTEH
CTPOEHUS CKeJleTa YeJI0BeKa, CBI3aHHBIX
C TIPSAMOXOXKICHUEM»

0.5

11a-12.12.25

https://foxford.ru/
wiki/biologiya/proi
shozhdenie-
cheloveka-
antropogenez?yscli
d=mewh2348je262
627409

43

Z[BI/I}KYH_II/IC CHJIBI aHTPOIIOT'CHE3a

11a-17.12.25

https://foxford.ru/
wiki/biologiya/proi
shozhdenie-
cheloveka-
antropogenez?yscli
d=mewh2348je262
627409

44

CooTHOILIEHHE OUOJIOTHYECKUX U
COIMANIBHBIX (hAaKTOPOB B AaHTPOTIOTEHE3E

11a-18.12.25

https://foxford.ru/
wiki/biologiya/proi
shozhdenie-
cheloveka-
antropogenez?yscli




d=mewh2348je262
627409

45

OcHOBHBIE CTaJMH AHTPOTIOTEHE3a

11a-19.12.25

https://foxford.ru/
wiki/biologiya/proi
shozhdenie-
cheloveka-
antropogenez?yscli
d=mewh2348je262
627409

46

Tlanmeorenerrka 1 mmajeoreHoMMKa

11a-24.12.25

https://foxford.ru/
wiki/biologiya/proi
shozhdenie-
cheloveka-
antropogenez?yscli
d=mewh2348je262
627409

47

9BOJ’IIOI_[I/ISI COBpPEMEHHOI'O YC€JIOBCKaA

11a-25.12.25

https://foxford.ru/
wiki/biologiya/proi
shozhdenie-
cheloveka-
antropogenez?yscli
d=mewh2348je262
627409

48

UYenoseueckue packl. [IpakTuyeckas
pabota «3ydueHne sKOJIOTHUECKUX
aJanTalfi 4eI0BeKay.

MeX TUCIUTUTMHAPHBIE METOIBI
AQHTPOTOJIOTUU

0.5

11a-26.12.25

https://foxford.ru/
wiki/biologiya/proi
shozhdenie-
cheloveka-
antropogenez?yscli




d=mewh2348je262
627409

49

KontponsHas padora Ne3

11a-14.01.26

50

3apoKJIeHNe U Pa3BUTHE IKOJIOTUHU

11a-15.01.26

https://foxford.ru/
wiki/nachalnaya-
shkola/chto-
izuchaet-
ekologiya?ysclid=
mewh3cqlso35748
4606

51

Merto el akonorun. Jlaboparopnas
pabota «3ydeHue MeToa0B
AKOJIOTUIECKUX UCCIICAOBAHUI

0.5

11a-16.01.26

https://foxford.ru/
wiki/nachalnaya-
shkola/chto-
izuchaet-
ekologiya?ysclid=
mewh3cqlso35748
4606

52

3HayYeHUE YKOJIOTHUYECKUX 3HAHUN I
JeJj0BeKa

11a-21.01.26

https://foxford.ru/
wiki/nachalnaya-
shkola/chto-
izuchaet-
ekologiya?ysclid=
mewh3cqlso35748
4606

53

Okonorndyeckue pakTopsl

11a-22.01.26

https://foxford.ru/
wiki/nachalnaya-
shkola/chto-
izuchaet-
ekologiya?ysclid=




mewh3cqlso35748
4606

AbuoTtnueckue pakropsl. CBET Kak

https://foxford.ru/
wiki/nachalnaya-

. shkola/chto-

54 IKOJIOTHYECKUN (HaKkTop. Ha60paTopHi1ﬂ 05 11a - 23.01.26 7 uchaet-
pabora «BbisiBIeHue nprucnocooieHnit i i
OpraHU3MOB K BITMSIHUIO CBETa» ekologiya?ysclid=

mewh3cqlso35748

4606

https://foxford.ru/
AobuoTnueckue dakropsl. Temmeparypa wiki/nachalnaya-
KaK 3KOJIOTH4IecKuit pakrop. shkola/chto-

55 JlaboparopHas padoTa «BeIsBiIcCHHE 0.5 11a-28.01.26 izuchaet-
MIPHUCIIOCOOICHHI OPraHU3MOB K ekologiya?ysclid=
BJIMSIHUIO TEMIIEPATypPhI» mewh3cqlso35748

4606

https://foxford.ru/
AbuoTtrueckue pakropsl. BiaakHOCTh wiki/nachalnaya-
KaK 9KOJIOTHYECKUI (BaKTop. shkola/chto-

56 JlaGopaTopHasi paboTa « AHATOMHUYECKHE 0.5 11a-29.01.26 izuchaet-
0COOEHHOCTH PACTEHHUI M3 Pa3HBIX MECT ekologiya?ysclid=
0OUTaHUSD) mewh3cqlso35748

4606
https://foxford.ru/
wiki/nachalnaya-

57 Cpenpl oOMTaHUS OPTraHU3MOB 11a-30.01.26 | shkola/chto-

izuchaet-

ekologiya?ysclid=




mewh3cqlso35748
4606

58

buosornueckue puTMsl

11a - 04.02.26

https://foxford.ru/
wiki/nachalnaya-
shkola/chto-
izuchaet-
ekologiya?ysclid=
mewh3cqlso35748
4606

59

XKuzuennsle GopmMbl OpraHU3MOB

11a-05.02.26

https://foxford.ru/
wiki/nachalnaya-
shkola/chto-
izuchaet-
ekologiya?ysclid=
mewh3cqlso35748
4606

60

buoTtnueckue GakTopsl

11a - 06.02.26

https://foxford.ru/
wiki/nachalnaya-
shkola/chto-
izuchaet-
ekologiya?ysclid=
mewh3cqlso35748
4606

61

3HaueHne OMOTUYECKUX B3aUMOIEHUCTBHI
JUTsl CyIIIECTBOBAHMS OPraHU3MOB B CpeZie
oOnTanus

11a-11.02.26

https://foxford.ru/
wiki/nachalnaya-
shkola/chto-
izuchaet-
ekologiya?ysclid=




mewh3cqlso35748
4606

62

DKOJIOTUYECKHE XapaKTEPUCTUKU
TOTTYJISIIIAN

11a-12.02.26

https://foxford.ru/
wiki/nachalnaya-
shkola/chto-
izuchaet-
ekologiya?ysclid=
mewh3cqlso35748
4606

63

OcHOBHBIE TIOKA3aTEIN MOMYJISIIAN:
YUCJICHHOCTb, MJIOTHOCTbh, BO3pACTHAS U
MOJIOBAsi CTPYKTYpa

11a-13.02.26

https://foxford.ru/
wiki/nachalnaya-
shkola/chto-
izuchaet-
ekologiya?ysclid=
mewh3cqlso35748
4606

64

OcHoOBHbIE TIOKA3aTeNIN MOMYJISIINN:
POKIa€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUT'PALIUU

11a - 18.02.26

https://foxford.ru/
wiki/nachalnaya-
shkola/chto-
izuchaet-
ekologiya?ysclid=
mewh3cqlso35748
4606

65

OKoJI0THYECKasl CTPYKTYpa MOMYIISILIUY

11a-19.02.26

https://foxford.ru/
wiki/nachalnaya-
shkola/chto-
izuchaet-
ekologiya?ysclid=




mewh3cqlso35748
4606

https://foxford.ru/
wiki/nachalnaya-

shkola/chto-

66 JlnHaMuKa TMOMYJISINAN U €€ PeryIsus 11a - 20.02.26 izuchaet-
ekologiya?ysclid=
mewh3cqlso35748
4606
https://foxford.ru/

KpuBsie pocTa YHCICHHOCTH MTOMYIISINH. wiki/nachalnaya-
KpuBble BEDKHBaHUS. DKOJIOTHUESCKAs shkola/chto-

67 Huia Buaa. JlaboparopHas pabota 0.5 11a - 25.02.26 izuchaet-
«[IpucmocoOmeH st ceMsSH pacTeHHUH K ekologiya?ysclid=
pacceeHuio mewh3cqlso35748

4606

68 KonTponbHas pabota No4 11a-26.02.26
https://studarium.r

69 By kak cucreMa momyssiuiz 11a- 27.02.26 gfr:le(\:/:/ef:éés:g;??l
076511
https://studarium.r

70 3aKOHOMEPHOCTH TIOBEJICHUSI U MUTPAITHIA 11a - 04.03.26 u/article/112?yscli
YKUBOTHBIX d=mewh66ged917

076511
https://resh.edu.ru/

71 Coo0r11ecTBO OpraHu3MoB — OHOIICHO3 11a - 05.03.26 subject/lesson/550

1/conspect/?ysclid




=mewh76lo7e7950
4901

72

DKocucTeMa Kak OTKpbITasi cucTeMa

11a - 06.03.26

https://resh.edu.ru/
subject/lesson/550
1/conspect/?ysclid
=mewh76l07e7950
4901

73

KpyroBopoT BemecTs ¥ NOTOK SHEPTHUH B
JKOCUCTEME

11a-11.03.26

https://resh.edu.ru/
subject/lesson/550
1/conspect/?ysclid
=mewh76l07e7950
4901

74

OCHOBHBIC ITOKA3aTEIN YKOCUCTEMBI

11a-12.03.26

https://resh.edu.ru/
subject/lesson/550
1/conspect/?ysclid
=mewh76l07e7950
4901

75

OKOJIOTHYECKHE MMUpaMHAbI

11a-13.03.26

https://resh.edu.ru/
subject/lesson/550
1/conspect/?ysclid
=mewh76l07e7950
4901

76

N3menenust cooOI1ecTB — CYKIIECCUH

11a-18.03.26

https://resh.edu.ru/
subject/lesson/550
1/conspect/?ysclid
=mewh76l07e7950
4901




https://resh.edu.ru/

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI subject/lesson/550
77 03ep U peK. DKOCUCTEMbI MOPEH U 11a-19.03.26 1/conspect/?ysclid
OKEaHOB =mewh76l07e7950
4901
https://resh.edu.ru/
IpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI SUbJeCtllesson/SS.o
78 IV, 1€COB, CTemel, MyCTEIHE 11a - 20.03.26 1/conspect/?ysclid
’ ’ ’ =mewh76l07e7950
4901
https://resh.edu.ru/
subject/lesson/550
79 AHTPOTIOTEHHBIE YKOCHCTEMBI 11a - 25.03.26 1/conspect/?ysclid
=mewh76l07e7950
4901
https://resh.edu.ru/
Ypb6oskocucremsl. [IpakTrueckas padoTa subject/lesson/550
80 «M3ydenue u onmMcaHue 0.5 11a - 26.03.26 1/conspect/?ysclid
ypOOIKOCHUCTEMBI» =mewh76l07e7950
4901
https://resh.edu.ru/
3akoHOMEpHOCTH (HOPMUPOBAHHUS subject/lesson/550
81 OCHOBHBIX B3aMMOICHCTBHII OPraHU3MOB 11a-27.03.26 1/conspect/?ysclid
B DKOCHCTEMAX =mewh76l07e7950
4901
MexaHu3Mbl BO3AEHCTBUS 3arpsI3HEHUI https://resh.edu.ru/
82 PA3HbIX THIIOB Ha CYOOPraHH3MCHHOM, 11a-08.04.26 | subject/lesson/550

OpraHU3MEHHOM, NOMYJIALUOHHOM U
9KOCUCTEMHOM YPOBHSX

1/conspect/?ysclid




=mewh76lo7e7950
4901

Buocdepa — obuieranerapaas http_s://resh.edu.ru/
83 oGonouxa emmnt 11a-09.04.26 | subject/lesson/594
4/main/32098/
https://resh.edu.ru/
84 Yuenue B. . Bepuajckoro o ouochepe 11a-10.04.26 | subject/lesson/594
4/main/32098/
3aKOHOMEPHOCTH CYIECTBOBAHUS http_s://resh.edu.ru/
85 Grocheps 11a-15.04.26 | subject/lesson/594
4/main/32098/
KpyroBopoTs! BeniecTs u https://resh.edu.ru/
86 OMOTEOXUMHUECKUE IIUKIIBI. 30HATBHOCTh 11a-16.04.26 | subject/lesson/594
ornochepsr. OCHOBHBIE OMOMBI CYIITH 4/main/32098/
87 KontponbHas padoTa Ne5 11a-17.04.26
https://resh.edu.ru/
88 YcroitunBocTh OMoCheps 11a-22.04.26 | subject/lesson/594
4/main/32098/
89 DKOJIOTHYECKHE KPUZHUCHI U UX PUUHHBI 11a-23.04.26
https://resh.edu.ru/
90 Bo3szeiicTBue uenoBeka Ha ouochepy 11a-24.04.26 | subject/lesson/594
4/main/32098/
AHTpONIOTEHHOE BO3/IEiCTBUE HA http.S://reSh'edu'rU/
91 . . 11a-29.04.26 | subject/lesson/594
PaCTUTENbHBIN ¥ KUBOTHBIA MUP 4/main/32008/
https://perspectiva
92 OxpaHa npupob! 11a - 30.04.26 70.gosuslugi.ru/rod

itelyam-i-




uchenikam/polezna
ya-
informatsiya/chelo
vek-i-
okruzhayuschaya-
sreda-
1/?ysclid=mewh9
ml7y0955960482

OCHOBHBIE TPUHIUIIBI YCTOWYHNBOTO
Pa3BUTHS YEJIOBEUECTBA U TPUPOIBI.

https://perspectiva
70.gosuslugi.ru/rod
itelyam-i-
uchenikam/polezna
ya-

93 ParronanabHOE IPUPOIONIOIH30BAHIE U 11a - 06.05.26 informatsiya/chelo
COXpaHEeHHE OMOJIOTHYECKOTO vek-i-
pasHoo0Opa3us 3emin okruzhayuschaya-

sreda-
1/?ysclid=mewh9
ml7y0955960482

94 KonTtponbHas padota Ne6 11a-07.05.26

https://perspectiva
70.gosuslugi.ru/rod
itelyam-i-
O60o06menue mo Teme «MUKPOIBOTIOLUS uchenikam/polezna
95 1la-13.05.26 | vya-

u eé pPE3YIbTATBD»

informatsiya/chelo
vek-i-
okruzhayuschaya-
sreda-




1/?ysclid=mewh9
ml7y0955960482

96

O6061menue o reme «Makpo3BOITIOIHS
" €€ pe3yNbTaTbD»

11a - 14.05.26

https://perspectiva
70.gosuslugi.ru/rod
itelyam-i-
uchenikam/polezna
ya-
informatsiya/chelo
vek-i-
okruzhayuschaya-
sreda-
1/?ysclid=mewh9
ml7y0955960482

97

O606menue o Teme «IIpoucxoxaecHue
Y Pa3BUTHE KU3HU Ha 3eMJIe)»

11a - 15.05.26

https://perspectiva
70.gosuslugi.ru/rod
itelyam-i-
uchenikam/polezna
ya-
informatsiya/chelo
vek-i-
okruzhayuschaya-
sreda-
1/?ysclid=mewh9
ml7y0955960482

98

O6o06menne no teme «IIpoucxoxaeHue
YeJI0BeKa — aHTPOTIOTEHE3)

11a - 20.05.26

https://perspectiva
70.gosuslugi.ru/rod
itelyam-i-
uchenikam/polezna
ya-




informatsiya/chelo
vek-i-
okruzhayuschaya-
sreda-
1/?ysclid=mewh9
ml7y0955960482

99

O60061eHue Mo TeMe «IKO0JIOTHs — HayKa
0 B3aUMOOTHOIICHUAX OPraHu3MOB»

11a-21.05.26

https://perspectiva
70.gosuslugi.ru/rod
itelyam-i-
uchenikam/polezna
ya-
informatsiya/chelo
vek-i-
okruzhayuschaya-
sreda-
1/?ysclid=mewh9
ml7y0955960482

100

O606menue mo reme «OpraHu3Mbl U
cpena OOUTaHMS»

11a - 22.05.26

https://perspectiva
70.gosuslugi.ru/rod
itelyam-i-
uchenikam/polezna
ya-
informatsiya/chelo
vek-i-
okruzhayuschaya-
sreda-
1/?ysclid=mewh9
ml7y0955960482




101

O06o00611eHNE 110 TEME «DKOJIOTUSA BUJIOB U
MTOITYJIALIAI

11a-

https://perspectiva
70.gosuslugi.ru/rod
itelyam-i-
uchenikam/polezna
ya-
informatsiya/chelo
vek-i-
okruzhayuschaya-
sreda-
1/?ysclid=mewh9
ml7y0955960482

102

O6006menue mo Teme «brocdepa —
riao0anapHast DKOCHCTEMay

lla -

https://perspectiva
70.gosuslugi.ru/rod
itelyam-i-
uchenikam/polezna
ya-
informatsiya/chelo
vek-i-
okruzhayuschaya-
sreda-
1/?ysclid=mewh9
ml7y0955960482

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

7.5




MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

ChopmMupoBaHHOCTH 3HAHWW O MECTE€ M POJIM OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHO
€CTECTBEHHOHAyYHOUW KapTHHBI MUPA, B MO3HAHUU 3aKOHOB IIPUPO/IBI
W pElIeHWH  JKU3HEHHO  BAXHBIX  COIMAIBbHO-3TUYECKUX,
SKOHOMMUYECKHX, IKOJIOTMUECKUX MPOOJIEM YEIOBEYECTBA, a TAKKE B
pEelIeHUH BOMIPOCOB PAllMOHAIBHOTO MPHUPOJOIOJB30BAHUS, B
(hopMHpPOBaHUM IIEHHOCTHOTO OTHOILIEHHUS K MPHPOAE, OOIIECTBY,
YeJI0BEKY; O BKJIa/I€ POCCUMCKHX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenne cucremoil 3HaHWNA 00 OCHOBHBIX METOJAaX HAYYHOTO
TTO3HAHMS, UCTIOIB3YEMBIX B OMOJIOTHYECKUX UCCIEAOBAHUAX KUBBIX
OOBEKTOB W OKOCHCTEM (OINHCAaHHWE, W3MEpPEHHE, MPOBEICHUE
HaOIOZCHUI); CrOCOOaMH BBISBICHUS W OIICHKA AaHTPOTIOTEHHBIX
U3MEHEHUU B MPUPO/IE.

YMeHHe BBIBUTATh THIIOTE3BI, IPOBEPATh UX IKCIEPUMEHTATHHBIMHU
cpenctBamu, (GopMynupys I1IeJb HCCIEIOBaHUSA, AaHAIM3HUPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIETaTh BHIBOIBI.

BrisiBieHHE 3aBUCHMOCTH MEXIYy HCCICAYEMBIMH BEIUYMHAMM,
00BSICHEHUE TIOJIYYEHHBIX PE3YIbTAaTOB U (DOPMYITUPOBAHUE BHIBOIOB

C UCIIOJIb30BAHHUECM HAYYHBIX HOHHTHI;'I, Teopnﬁ M 3aKOHOB

YMeHHe BIaJIeTh CHCTEMOW OHWOJIOTHYECKUX 3HAHWUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIye OWOJIOTHYECKUE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, IOMYJISIHS, SKOCUCTEMA,
Ouo1ieHo3, buocdepa; MeTadoIM3M, TOMEOCTa3, KIETOUHbII UIMMYHUTET,
OuvocuHTe3 Oenka, OHOTONMMEpBI, JUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBCHHOCTD, W3MCHUHBOCTD,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHE);

Oouonorudeckue Teopuu: kierouHas teopus 1. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaIBHO-CENEKTUBHOIO UMMyHHTETA [1.
Opnux, .M. MeunukoBa, XpOMOCOMHasi TEOPHUSI HACJIEICTBEHHOCTH

T. MopraHa, 3aKOH 3apOAbIIIICBOTO CXOACTBA K. Bapa, OBOJIIOITMOHHAasA




teopuss Y. JlapBHHA, CHHTETHYECKas TEOPHs HBOJIIOLUHU, TEOPUS
antponorene3za Y. Jlapsuna; teopust ouoreonenoza B.H. Cykauéna;
yuenne H.W. BaBmiioBa o neHTpax MHOT000pas3us U MPOUCXOKICHHUS
KyJIbTypHbIX pacTeHuil, ydenue A.H. CesepuoBa o myrtix u
HarpaBJeHusx 3Botonnn, yuenue B.U. Bepuaackoro — o Ouocdepe);
3aKOHBI  (eIMHOOOpa3wWsi  TOTOMKOB  TIEPBOTO  TOKOJICHUS,
pacilenaeHus MPU3HAKOB, HE3aBUCUMOI'0 HACJIEI0BAaHUS MIPU3HAKOB
I'. Menaens; CUEINIEHHOrO HACIENOBaHUs NIPU3HAKOB U HAPYLICHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKMX PSIOB B
HacleacTBeHHOM wu3MeHunBocT H.M. BaBuioBa; reHeTmueckoro
paBHoBecus Jx. Xapau u B. BaiinOepra; 3apojsimeBoro cxojctsa K.
bapa; Ouorenernyeckuii 3akoH 3. I'ekkens, ®. Mromnnepa);
MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (Muanmyma O. JInOrxa, 3K0JTOTHIECKON THPAMUIBI YHCET,
OMOMacchl U SHEPTHH);

runote3sl (koamepBatHor A.M. Omnapuna, mepBuyHOro OymboHa J[XK.

Xonneitaa, mukpochep C. Dokca, pubozuma T. Uek)

VYmenune peuiatb IIOHMCKOBBIC Ouojoruyeckue 3aJa4i, BbIABIATH
IPUYNHHO-CJICACTBCHHBIC CBsA3U MCKIY HCCIICAYCMBbIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpoueccaMm H SABJICHUAMU, OCJIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YJILTATOB,

COCTABJIATh I'CHOTUITMYECKHUE CXEMbI CKPECHIMBAHUA IJId Pa3HbIX THUIIOB
HaCJICAOBaHUs IIPU3HAKOB Y OPraHU3MOB, COCTAaBJIATh CXEMBI IIEPEHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHHs, ITUIICBBIC CeTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M MEXKAY CTPOEHHEM U
(GYHKIUSMHU: OpPraHoWIOB, KIETOK pa3HbIX TKaHEW, OpraHamMu u
CUCTEeMaMH OPraHOB Y PACTCHHi, KUBOTHBIX U YEJOBEKAa; MEXIY
sTanamMu oOMeHa BeIlEeCTB; dTaaMH KJIETOYHOTO IIHKJIA ¥ KU3HEHHBIX
[UKJIOB  OpPraHU3MOB; JTamaMu 3MOPHOHAJIBHOTO  Pa3BUTHUS,
TEHOTUIIOM U (peHoTHrnoM, ¢GeHOTUroM u  (akTopamu  Cpeabl
oOuTaHus; MpoLleCCaMU  HBOJIIOIMH;  JABIXKYIIUMH  CHUJIAMH
AQHTPOINOIreHe3a;  KOMIIOHEHTAaMU  pPAa3IMYHBIX  JKOCUCTEM U

HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHnu3MoOB

YMeHue BoIACIATh CYIICCTBCHHBIC ITPU3HAKU!

CTPOCHHA BUPYCOB, KIICTOK MMPOKAPUOT U 3YKAPUOT; OJHOKJIICTOUYHBIX
U MHOTOKJICTOYHBIX OpPraHu3MoOB, BUIOB, 6I/IOFCOLICHO3OB, 9KOCHCTEM
n 6H00(pepr>1; CTPOCHUSA OpPraHOB U CHUCTEM OpPraHOB paCTeHHﬁ,

JKHNBOTHBIX, YCJIOBCKaA, nponueccoB KU3HCACATCIIbHOCTH,




MPOTEKAIOIIUX B OpraHU3Max pacTeHUil, )KMBOTHBIX M YEJIOBEKa;
OMOJIOTUYECKUX TpOLecCOB: oOMeHa BemiecTB (MeTadoiIm3M),
nH(GOpPMAIUU U TPEBPAIICHUS SHEPTHH, OPOKEHUsI, aBTOTPOPHOTO U
reTepoTpoHOr0 THUIIOB MUTAHUA, (OTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, M€i103a, TaMeTOreHe3a, SMOPHOTeHe3a, MOCTIMOPHOHAIILHOTO
pa3BUTHUs, PAa3MHOXKCHHS, WHIUBUIYAILHOIO Pa3BHTUS OpraHM3Ma
(oHTOTEHE3a), B3aMMOJIECHUCTBHUS TEHOB, TETEpO3UcCa; JACHUCTBUU
UCKYCCTBEHHOIO 0TOOpa, CTaOWIM3UPYIOIIEro, JBUXKYIIETO MU
pa3phIBAIONIETO  €CTECTBEHHOTO OTOOpa; aUIOMATPHUYECKOTO |
CHMITaTPHYECKOTO BUI000PA30BAHMS;, BIUSHUS JBIDKYIIUX CHII
HBOJIIOIMM  HA TEHO(OHA  MOMYISIUH; IPUCIOCOOICHHOCTH
OpraHu3MoOB K cpelne OOWTaHWs, YepeNOBaHWS HaNpPaBICHUN

OBOJIIOIMHU; KPYTOBOPOTA BEIICCTB U IOTOKA SHCPIUH B OKOCUCTEMAX

ChopmMupoBaHHOCTh yYMEHHUS BBLACIATH CYIIECTBEHHBIE INPU3HAKU
BUPYCOB, KIIETOK IIPOKapUOT M DJYKApUOT, OMHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B H SKOCUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPALLEHUS SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, MJIACTHYECKOTO M DHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a, MEiH03a, OIUIOAOTBOPCHHS, Pa3BUTUS H
Pa3MHOXKEHHSI, UHAWBHYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pbOBI 3a CYIIIECTBOBAHHE, €CTECTBEHHOTO oTbOOpa,
BHI000pa30BaHMs, MPUCIIOCOOJEHHOCTH OpPraHUu3MOB K Cpene
oOWTaHMs, BIUSHHUS KOMIIOHGHTOB JKOCHCTEM, AaHTPOIOTCHHBIX
WU3MEHEHHI B 3KOCUCTEMaX CBOEH MECTHOCTH, KPYyrOBOPOTa BEIIECTB

W TIpEBpaIllCHHs YDHEPTHHU B Onocdepe

VYmenune HUCIIOJIBb30BAaThb COOTBCTCTBYIOLIUEC APTrYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUIO U CHUMBOJIMKY JIA TOKa3aTCJIbCTBaA
poAcTBa OPraHnu3MOB pa3HbIX CUCTCMATUYCCKUX I'PYIIIL; B3AUMOCBA3HU
OpPraHusMoOB M CpCAbl O6I/IT8.HI/I$I; CAMHCTBA YCJIIOBCUCCKUX pac;
HCO6XOI[I/IMOCTI/I 3A0POBOr'o 06pa3a JKHU3HU, COXpaHCHUA
pa3H006pa3H51 BHUJOB U 3KOCHCTEM KaK YCIIOBHUA COCYHICCTBOBAHHSA

IMpUPOAbI 1 UCJIOBECUCCTBA

YMmenue KPpUTHYCCKHU OLCHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COACPKaHUA, UHTCPIPECTUPOBATD STHUIYCCKUEC ACIICKTbl COBPCMCEHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIIMHE, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpuBaThb ri00abHbBIE OKOJOTHUYCCKUC HpO6HCMBI
COBPECMCHHOCTH, (I)OpMHpOBaTB 10 OTHOIICHHIO K HUM CO6CTBCHHyIO

ITO3HIIHIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA EI'D
1O BUOJIOT'HA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBnle cucTEeMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OMOJIOTHSI — KOMIUJICKCHAsT HayKa. bWoJorMyeckwe HAyKd u
u3ydaembie uMu TpoOnembl. DyHaameHTaNbHBIC, TPUKIAAHBIE U MTOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadeHne OWOJIOTMM B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueid. 3HaueHue OUOJIOTHU B
MPAKTUYECKOW JEATEIHHOCTH YEJIOBEKAa: MEIUIIMHE, CEIbCKOM XO3SHCTBE,

MIPOMBIILIJIEHHOCTH, OXPaHEe ITPUPOIBI

1.2

KuBble cuctemsl Kak mpeaMer u3ydeHus onosnoruu. CBoicTBa )KUBBIX CUCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, TUCKPETHOCTh U IEJIOCTHOCTb, CIOKHOCTh U
YIOPSI0YCHHOCTh CTPYKTYBHI, OTKPBITOCTb, caMOOpraHu3aIns,
CaMOBOCITPOU3BEIEHNE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BHUTHE.

YPpOBHM OpraHU3aIuK KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJI€TOYHBIN, TKAHEBBIM,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, AKOCUCTEMHBIN
(6uoreonieHoTHUeCcKHil), OuocdepHsiii. [Iporeccel, Mpoucxoasame B >KUBBIX
cucremax. OCHOBHbIE MpPHU3HAKU >KUBOTO. JKHM3HB Kak (opMa CyIIeCTBOBAHHUSA

MaTepuu

1.3

Metonsl Ouonoruyeckoil Hayku. HalOmioneHnue, u3MepeHHE, SKCIEPUMEHT,
cucremarusanus, meraaHanu3. lloHATHEe O 3aBUCHUMON U HE3aBUCHUMOIL
nepeMmenHoil. [InannpoBanue sxcnepuMenTa. [loctaHoBKa U MpoBepKa rUMOTE3.
HyneBas runoresza. Ilonstue BbIOOpKHM M €€ gocToBepHOCTh. Pa3bpoc B
Ouonornueckux AaHHbIX. OLEHKa TOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTAaTOB.
[IpuurHBI UCKaXKEHUS PE3YIbTaTOB dKCIIepuMeHTa. [loHsITHE CTaTHCTUYECKOTO

TECTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(hyHKIIMOHAJIbHAS €AMHUIA )KUBOTO. McTopust oTKpbITHS
kietku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHBIE IOJIOKEHUSI COBPEMEHHON KJIETOUHON
TEOPUHU.

Metoapl  MOJEKYISpHOM M KJIETOYHOW  OMOJOTMH:  MHKPOCKOIIMS,
xpomarorpadus, 31eKTpodopes, METOI MEYEHBIX aTOMOB, AU depeHaIbHoe

L[eHTpH(byrI/IpOBaHI/IC, KYJIbTUBHUPOBAHHUC KIICTOK




2.2

XUMUYECKUN COCTaB KIETKH. MaKpo-, MUKPO- U yJIbTPaMUKpPOIEMEHTHIL. Boaa u
e poJib KaK pacTBOPUTENS, peareHTa, y4acThue B CTPYKTYPUPOBAHUU KIIETKH,
TETUIOPEeryasii. MuHepaabHble BEUIeCTBAa KIETKH, UX OMOJIOTHYECKas POJIb.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckne monmMepsl. benkun. AMHHOKHCIOTHBIH COCTaB  OEIKOB.
CrpykTypsl OenkoBoil Moiiekyinbl. llepBuuHas cTpykTypa Oeika, MenTHIHAs
CBsA3b. BTOpuuHas, TpeTuyHas, 4YETBEpPTUYHAS CTPYKTYyphl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccugukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapuasl, AUcaxapubl, OJIUTOCAXapuibl U IMOJIMCAXAPUIBI.
O6mwmit 1maH CTpoeHUuss W (PU3UKO-XUMUYECKUE CBOMCTBA YIJIEBOJOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuaet. TunpodunsHO-TUAPOPOOHBIE cBOMcTBa. Knaccudukaius aumuaos.
Tpurmuuepuasl, gochonunuasl, BOCKH, crepousl. buonornueckue (yHKuuu
aunuaoB. OOmue cBoiicTBa OMOJOrMYECKMX MeMOpaH — TeKydecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MOJIYIIPOHUIIAEMOCTb.

Hyxnennosbie xucnotsl. JIHK um PHK. Ctpoenue HYKIIEMHOBBIX KHCIIOT.
Hyxneotunst. [Tpuniun kommiementaprHocth. [IpaBuio Yapradda. Ctpykrypa
JHK — nBoitnas cnimpans. MectoHaxoxaeHue u ouonorudeckue Gynkmuu JJHK.
Bunet PHK. @yukuun PHK B ketke.

Crpoenune mousekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornueckue Gpynknun AT®. BoccraHoBIICeHHBIE IEPEHOCYUKH, UX (PYHKITUH
B kieTke. CexkBenupoBanue JTHK.

CtpykTypHass OWOJIOTHS: OMOXMMHUYECKHE M OHO(PU3MYECKHE HCCISIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunel KJIeTOK: dJykapuoTuyeckas U mnpokapuotuueckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Ctpoenune nmpokapuoTHUecKoi KieTku. KieTouHas cTeHka OakTepuil U apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPHOTUUECKHUX
KJIETOK. MecTo U poJjib MPOKApUOT B OUOIICHO3AX.

Crpoenue u (yHKIMOHUPOBAHHUE dyKapuOTHYeckoi KieTku. [ImazmaTuueckas
MeMOpaHa (ruiazmaneMma). CTpyKTypa mia3MaTuieckoit MemOpansl. TpaHcnopT
BEIIECTB 4epe3 IUIa3MaTHuUecKyro MemOpaHy: mnaccuBHb (auddysus,
oOneruénHass auddy3us), akTUBHBIN (MEPBUUHBIA M BTOPUYHBIA AKTHUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. PaGoTa HaTpuii-KanineBoro
Hacoca. DHJOIUTO3: MUHOIMTO3, (haronuro3. Dk3omuTo3. Kinerouynas creHka.
CrpykTypa 1 (PyHKLIHU KIETOYHOW CTEHKH PACTECHHM, TPHOOB.

Hutornasma. Lluro3ons. Lutockener. J[BmkeHue nuromiasmbl. OpraHoust
kiaeTku. OJHOMEMOpaHHbIE OpPraHOMIbl KJIETKH: SHAOIUIa3MaTHYECKas CeTh

(B3I1IC), anmapar I'oabaxku, JIU30COMBI, UX CTpPOCHUE U (YHKIUH. B3anMocBs3b




OJIHOMEMOpaHHBIX OPraHOUAOB KIIeTKH. CTpOCHHE TPaHy SIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbIx OenkoB. CuHHTE3 KIETOYHbIX MeMOpaH. [mankuit
(arpanyssipHBINA) SHAOIUIA3MATHUECKUH peTukyayM. CekpeTopHas (QYHKIUSL
armapara ['osbmxu. TpaHCOpPT BelIecTB B KJIETKE. BakyoJin pacTUTENbHBIX
kietok. Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoenne n (HyHKIMH MHUTOXOHAPHWHA W TutacTHl. llepBuYHBIC, BTOPHUYHBIE U
CIIO)KHBIE  IIACTUABl  (DOTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

Hememb6pannbie opraHougpl kinerku CrpoeHue M (YHKIMH HeMEMOpaHHBIX
OpraHouJIoB KIeTkH. PubocoMbl. MukpoduiameHTsl. MpblleUHble KIETKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHHe M JABWKEHHME JXTYTHUKOB U
pecanuek. MuUKpoTpyOouKkH nuToILuIa3msl. LleHTpros.

SAnpo. ObGonouka siapa, XpoMaTHH, KapuOIUIa3Ma, SPBIIKH, UX CTPOCHHUE U
¢bynakuun. SAnepHsiit 6enkoBbii MaTpukc. [IpocTpaHcTBeHHOE pacmoiokeHHe
XpoMOCOM B UHTep(hazHOM sifipe. beiaku XxpoMaTrHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAsI XapaKTEPUCTHUKA KIETOK 3YKApUOT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)

2.4

AccuMmISLMS M JUCCUMMIISIUS — JIBE€ CTOPOHBI MeTabosm3ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPO(HBIA U rerepoTpodHbIi. YUacTue KUcIopoaa B 0OMEHHBIX
nporeccax. JHEpPreTH4eckoe ooOecrieueHne KieTku: mnpeBpamieHne ATD B
0OMeHHBIX TmpoleccaX. DEpPMEHTATHBHBIM XapaKTep PEaKIUi KJICTOYHOTO
meTtabonu3ma. DepMeHThl, UX CTPOCHHME, CBOWCTBA M MEXaHU3M JCHCTBHSL.
Kodepmentsl. Otinumns QepMEHTOB OT HEOPraHWYECKHX KaTalau3aTOpOB.
benku-aktuBaropsl U OETKU-UHTHOUTOpPBHL. ~ 3aBUCHUMOCTh  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIUI OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHbIll CHUHTE3 OpraHMyeckux BemecTB B kieTke. dotocunte3. Polib
XJoporiactoB B mpouecce ¢orocuHre3a. CetoBas u TeMHOBas (a3bl.
[IponyktuBHOCTH (hoTOCHMHTE3a. BnusiHue pa3nuuHbix (PaKTOPOB HA CKOPOCTH
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpazue OpPraHU3MOB-XEMOCHUHTETHUKOB:
HUTpUuUIUpyrome 6akTepuu, Kene300akTepuu, cepodakTepru, BOJOPOIHBIE
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AnHa’poOHble opraHu3Mbl. Bunel OposkeHus. IIpoaykTel OpokeHHMs W HX
UCTIOJIb30BAaHUE YETIOBEKOM. AHA’POOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3HEN.

AdpoOHBIE OpraHU3MBl. JTarbl YJHEPTeTUYECKOoro ooMeHa. [1oroToBUTENbHBIIH

artai. ' mukonus — 6CCKI/ICHOpOJIHOC PaCIICIUICHUEC T'TFOKO35I.




buosornueckoe OKHCIEHHE, WM KIETOYHOE AbIXaHue. Posib MUTOXOHIpUU B
mporeccax — OMOJOTHMYecCKOro  OKucieHus.  Lluknauueckue — peaxiuu.
OxucnurensHoe pochopumupoBanue. [IpenmyiiecTBa adpoOHOTO IyTH 0OMEHa

BEIIECTB Tepe aHadPOOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO0 0OMEeHa

2.5

Peakuun marpuuHoro cuHtesa. lIpuHIMI KOMIUIEMEHTApHOCTH B PEAKIUAX
MATPUYHOTO  CHHTe3a.  Peamm3anusi  HAClEACTBEHHOH  WH(OpPMAINU.
I'eneTndeckuit ko, ero cBoucTBa. TpaHckpunuus — matpuusbiil cunre3 PHK.
[IpyHUMOBI ~ TPAHCKPUNLMU:  KOMIUIEMEHTapHOCTb, AHTUIAPAIIEIBbHOCTD,
ACUMMETPUYHOCTh. TpaHcisiims U e€ sranbl. Yyactue tpaHcnoptHeix PHK B
OouocuHTe3e Oenka. YciaoBus 6uocuHTe3a Oenka. KoaupoBanue aMUHOKHUCIIOT.
Ponb pubocom B Onocunrese Gernka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsins akTHBHOCTH IT'€HOB
y npokapuoT. ['unoresa onepona (®. XKaxo0, XK. Mano). Perynsauns oOMeHHbIX
nporeccoB B kieTke. Kilerounsiii romeocras.

Bupychl — HekneTouHble (GOpMBI KU3HU M 0OIUTraTHble napasuThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycusie 3a00sieBanus genoBeka, KUBOTHBIX, pactenmii. CITNJ], COVID-19,

COMaJIbHbIC U MECAUITUHCKUC HpO6J’ICMBI

2.6

Knerounsrii mwkn, ero mepuoasl W perymsanus. Hurtepdaza u  MHUTO3.
Oco0eHHOCTH TpOLIECCOB, MpoTeKaromux B nHTepdase. IloaroToBka KieTku K
nenennto.  IIpecuHTeTHYECKH  (MIOCTMUTOTHYECKHI), CHHTCTUYECKHA U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) IEpUO bl UHTEP(A3HI.

Marpuunbiii cunre3 JHK — penmukanusa. Ilpunnunst perummkanuu JHK:
KOMIUJIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHUHTE3, AHTUIAPAJIICTBHOCTD.
Mexanu3zm perukanuu JJTHK. Xpomocomsl. CTpoenue xpomocoM. TenoMepsl u
TeaomMepasa. XPOMOCOMHBIM HA0Op KIETKH — KapHOTHN. J[UTIoOMIHBIR u
rariouaHbii  Habopbl XxpomocoM. [‘omonoruunbsie xpomMocoMsel. [lonoBbie
XPOMOCOMBI.

Henenue kietkn — Muto3. CTaluu MUTO3a U MIPOUCXOSIINE B HUX MPOIIECCHI.
Tunel muto3a. Kapuokunes u nutokuHes. buonorunueckoe 3HaueHHE MUTO3a.
Perymsimuss mMuToTHYecKoro nukia kieTkd. [Iporpammupyemas kieToyHas
rubens — anomnros.

(DYHKI_[I/IOHEUILHEU{ ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCKas CHCTEMa

3.1

O)IHOKJ'IGTO‘{HLIG, KOJIOHHAJIbHEBIC, MHOTOKJICTOYHBIC OpraHNU3MBbI n

MHOT'OTKaHCBbIC OPIraHU3MBI.




@opMBl pa3MHOXKEHHUSI OpPraHu3MOB: Oecnojioe (BK/IIOYas BEreTaTUBHOE) U
noyioBoe. Buasl 0Oecrosioro pa3MHOXKEHHs: MOYKOBaHHUE, CIOPYIISINA,
(bparmenTanus, KIOHUPOBAHHE.

[TonoBoe paszmuoxenue. [lonoBbie KieTku, WM TameThl. Meio3. Craaun
meno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormuecknii
CMBICIT MEM03a U TIOJIOBOTO Tpouecca. Meio3 v ero MecTo B JKU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzaponpimieBoe pazpurue. I'amerorenes y >KMBOTHBIX. [10JIOBBIE Keye3bl.
OO0pazoBaHue © pa3BUTHE TOJOBBIX KiIeTOK. CriepMaToreHe3 W OOTeHE3.
CrpoeHue moJsoBBIX KieTOK. OIUIOJAOTBOpEHHE U SMOpPUOHAILHOE pa3BUTHE
JKUBOTHBIX. Crnioco6b1 OILJIOAOTBOPEHMUS: Hapy»kHOE, BHYTpPEHHEE.
[TapTenorenes.

WumuBuyansHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Cramum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe aryiku). pobnenue. Tunsl npodnenns. OcodeHHoCTH
NpoOIeHNsT MIIEKOTIUTAIOUINX. 3apO/IbIIIeBbIe JUCTKH (racTpyisuus). 3akiaaKa
OpraHoB W TKaHEHd W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIUSIHHWE YacTed
Pa3BHUBAIOIIETOCS 3apojiplilia (AMOpHOHATBHAS WHAYKIHNS). 3aKiajka IUlaHa
CTPOEHHUSI KUBOTHOTO KaK pe3yJlbTaT HMEpapXUUECKUX B3aUMOJICHCTBHUI T'€HOB.
Bnusiane Ha »MOpHOHANBHOE pa3BUTHE DPA3IUYHBIX (PAKTOPOB OKpYKaroIlei
Cpenpl.

Poct u pasButue >xuBOTHBIX. [locTamMOpuoHanbHBIM mepuoa. Ilpsimoe wu
HempsiMoe pas3BuTHe. PazButHe ¢ MeramMopdo3oM y OeclO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. buooruueckoe 3HaueHUE MPSIMOTO M HEMPSIMOTO
Pa3BUTHSL, UX PACHPOCTPaHEHUE B mpupoje. TUmbl pocra ;KkUBOTHBIX. DaKTOPHI
peryisiMi pocTa >KUBOTHBIX U dYenoBeka. Craguu NOCTIMOPUOHAIBHOTO
pa3BUTHS y KUBOTHBIX U yesioBeKka. [leprnoapl oHTOreHe3a yenoBeKa.
PasmMHOXeHue u pa3Butue pacteHmid. ['amerodput u cmnopodur. Meiio3 B
KU3HEHHOM 1MKie pactenuil. OOpas3oBaHue cmop B IIpolecce Meio3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHHE U PA3BUTUE PACTUTEIBHBIX
opranu3MoB. J[BOWHOE OIJIOJJOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHue
U pa3BUTHE CeMEHH. MeXaHu3Mbl PETyNISIMM OHTOreHe3a y pacTeHud u

KHUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W Pa3BUTUA TCHCTUKH KaK HAYKH. OcHoBHBIC
T€HETUYECKHE MOHATHSI U CUMBOJBI. [ OMOJIOTHYHBIE XpOMOCOMBI, AJIJICJIbHBIC
T'CHbI, AJIbTCPHATUBHBIC IIPU3HAKU, JOMHUHAHTHBIA U peuecanHHﬁ IMPU3HAK,
roMo3uroTa, rerepo3nurora, 4YucTas JIMHUA, FI/I6pI/I,Z[LI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHEBIC METOJblI I'CHCTUKMH: T I/I6pI/II[O.IIOF HHGCKHﬁ, HHTOHOFHQCCKHﬁ,

MOJICKYJIAPHO-T CHETUYSCKUI




3.3

Monorubpuanoe ckpemuBanue. llepBelii  3akoH MeHnmens —  3aKoH
eaMHOoOOpa3us THOPUIOB TEPBOrO IMOKOJICHUs. [IpaBWiio TOMHHHpPOBAHWSL.
Bropoii 3akoH Menaens — 3ak0H paclleryieHus npu3HakoB. L{uromoruueckue
OCHOBBI MOHOTHOPHTHOTO CKpelIuBaHus. [ MIIoTe3a YUCTOTH TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexyTOuHBIN XapakTep HaclieJOBaHUS.
Pacuiennenve npu3HakoB MPU HEMIOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenst — 3aKOH HE3aBHCHMOTO
HACJICJIOBaHHUS  TpHU3HAKOB.  L[UTONOrMYecKkHe  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHMUS.

CuemienHoe HacnenoBanue mpusHakoB. Padotrsl T. Moprauna. CrermieHHoe
HACJIEIOBaHUE T€HOB, HapYIIEHHUE CUECIUICHHUS MEXK]y T'€HaMH. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIM MeXaHU3M ONpeAeseHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U rereporameTHbIi noJi. ['eHeTnueckas
CTPYKTypa TMOJIOBBIX XpoMOcOoM. HacrmemoBaHwe NpU3HAKOB, CLEIUICHHBIX C
MOJIOM.

I'enotun kak menoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JICMCTBUE
reHa. MHOXECTBEHHBIM ayienn3M. BzanmMoaelCcTBHE HEaJUIEIbHBIX T'€HOB.

KommnementapHocTs. Onuctas. [lomumepus

3.4

B3aumoneiictBre reHoTMIa U cpeabl Opu  (OpPMUPOBaHMU  (PEHOTHUIA.
N3menunBoCTh NpHU3HAKOB. KauecTBEHHBbIE W KOJUYECTBEHHbIE MPU3HAKUA. BHIbI
W3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHASI.

MomudukanonHas — M3MEHUMBOCTh.  Pomb  cpeapl B (OpMUpOBaHUU
Mo (pUKaMOHHON m3MeHunBocTH. HopMa peakuumu npusHaka. BapuaroHHbII
psan u BapuarmonHas kpuBas (B. HMoranncen). CpoiicTBa MoauQHKaMOHHON
U3MEHYMBOCTH.

l'enoTnnuueckass w3MeH4YMBOCTb. (CBOWCTBA TI'€HOTHUIMYECKOW HW3MEHYHMBOCTH.
Bupl reHOTUITMYECKON H3MEHYUBOCTH: KOMOWHATUBHAS, MYTAIl[HIOHHAS.
KomOunatuBHas u3MeHYMBOCTh. MeHo3 U TOJNOBOM MpOIECC — OCHOBA
KOMOMHATHUBHOM M3MEHYHBOCTU. POJThb KOMOMHATUBHOIN N3MEHYMBOCTHU B CO3JJAHUU
TeHEeTUYECKOTO Pa3HOO0pa3usl B IpeiesiaX OJJHOTO BUA.

MyrtanuoHHas “3MEHYUBOCTh. BU/ibl MyTalnii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M MHAYLUPOBAHHBIE MYyTalUH. SIAE€pHBIE M LMTOIUIA3MaTUYECKHE
myrauud. Comaruueckue | I0JI0Bble MyTauuu. lIpuumHBI BO3HHMKHOBEHUS
Myrauuil. MyrareHbl M HX BIMSHUE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTALMOHHOTO TIpOLEcca. 3aKOH TOMOJIOTMYECKHX PSAOB B HACIEICTBEHHOU
n3menunBocty  (H.M.  BaBunoB).  BHesdnepHas ~ M3MEHYMBOCTH U

HaCJICACTBECHHOCTD




3.5

KapuoTun uenoBeka. MexayHapoaHass nporpamMmma HCCIEIOBAHUS TE€HOMA
YyelnoBeKa. MeTonbl M3y4eHUsI TEHETMKM YEJIOBEKA: TI'€HEaJOTMYECKHUid,
OJIM3HEIOBBIN, LIUTOr€HETUYCCKHUIA, MOITYJISIIUOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE  OMpeNeeHUEe  T'CHOTHUIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YUCIIE C IOMOILBIO
[II1P-ananmu3a. HacnencrBeHHble 3a00jecBaHHMS  uejoBeka. ['CHHbIE W
XpOMOCOMHBIE ~ 0OJIE3HH  4YelloBeKa.  bOJEe3HM ¢ HAaCJIeACTBEHHOU
MPEAPACIOI0KEHHOCThIO. 3HaUY€HUE MEUITMHCKON TeHETUKH B TIPE0TBPAIICHUH

U JICUEHUH TEHETUYECKUX 3a001eBanmii yemoBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTHKaIUs M CENEKIUs. 3apOXKACHUE CENIEKIIMU U JOMECTHKAIMH. YYEeHUE
H.. BaBunmoBa 0 IeHTpaX NPOMCXOXKIEHUS M MHOTooOpa3us KyJIbTYPHBIX
pacreHuii. Ponp cenekuuy B CO3JIaHMM COPTOB PACTEHUM W MOPOJ >KMBOTHBIX.
Copt, mopona, mramMM. 3aKOH TOMOJIOTMUECKMX psZIOB B HACIEICTBEHHOU
m3menunBocty H.M. BaBuioBa, ero 3HaueHue yis CEIEKIIMOHHON PaOOTHI.
Meroapl ceneknMOHHONW paboThl. VCKyccTBEHHBIH OTOOp: MAacCCOBBIM |
WHIWBUAYyIbHBIA.  OJTambl  KOMOWHAIIMOHHOW  cenmekuwu.  VcmpiTaHue
Mpou3BOAUTENEH MO0 MOTOMCTBY. OTOOp MO TEHOTHIy C MOMOIIbIO OLIEHKH
(heHOTHITa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJIEKITMOHHOM paboThl. PamnaninoHHbIi
U XAMHUYECKUH MyTareHe3 KaK HMCTOYHUK MYyTallui Yy KYJbTYPHBIX (opMm
opranu3moB. M crmonap30BaHWE TEHOMHOTO PEIAKTUPOBAHUS MW METOJIOB
pekomOunanTHBIX JJHK a1 monmydeHust ncxoMHOTO MaTepuaia sl CEelIeKIIUH.
[Tonmydenne nomuruionioB. BHyTpuBHAOBas rudpuau3aiys. bim3kopoacTBeHHOE
CKpelmBaHue, Wi MHOpuauHT. HepoacTBEeHHOE CKpeIMBaHWe, WM ayTOPHIUHT.
I'erepo3uc u ero mpuumHel. Mcnonk3oBanue rerepo3uca B cenekimu. OTaanéHHas
rubpummzanus. [Ipeomonenne Oecrionus MEKBUAOBBIX TMOpUIOB. JloCTKeHHUs

CCIICKIIMU paCTeHI/Iﬁ H ) KMBOTHBIX

3.7

OOBEeKTBI, UCTIONb3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIE 1 TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, HX XapaKTepUCTUKA. TpaaulMOHHAs OMOTEXHOJOTHS:
xJie0oneueHue, TMOMYyYeHHE  KUCIOMOJIOYHBIX  IPOJYKTOB,  BHUHOJENHE.
Muxkpobuonornueckuii cunTe3. OOBEKTh MHUKPOOHMOJOTHYECKUX TEXHOIOTHH.
[IpousBoacTBO  Oenka, AaMHHOKUCIOT W  BHTaMUHOB. LVIcKyccTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTpYKIMsl SULEKIETOK M KIOHMPOBAHUE KUBOTHBIX.
Mertoa TpaHCIIIaHTALIUU SJIEP KIIETOK.

XpoMOCOMHasi M TE€HHass WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
KoHCTpynpoBanue pexkomMOuHaHTHBIX JIHK. JlocTmkeHus W mMepCreKTHBBI
XpOMOCOMHOW W TEHHOW WHXEHepuu. MeAuIMHCKHe OHOTEXHOJIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIETOK




CucreMa 1 MHOrooOpasue OpraHm4ecKoro Mupa

4.1

buonornyeckoe  pazHooOpasue  opranm3smoB. CoBpeMeHHas  cUcCTeMa
opranndeckoro mupa. I[Ipunmuns! kimaccudukanuu opranuzMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbl OPraHu3MOB.

Oco0OeHHOCTH CTPOEHMSI U KUZHEICATEIIbHOCTH OJHOKJIETOUYHBIX OPraHHU3MOB.
baxrepuu, apxeu, 0 JTHOKJIETOUHbIE I'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, IpYTrHue
npotucTtsl.  KosloHManbHblE ~ OpraHu3Mbl.  JIBH)KEHHME  OJHOKJIETOYHBIX
OpraHu3MoB: aMEOOHUTHOE, KTYTHKOBOE, pECHUYHOE. 3alIUTa Y OJJHOKIETOYHBIX

OPraHu3MoB. Pa3apakMMOCTh y OJIHOKJIETOUYHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHOroKk/IeTOuHble  pacTeHus. B3auMOCBI3p 4YacTeld  MHOTOKIJIETOYHOTO
opranusma. TKaHu, OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm Kak enuHoe 1eioe. TkaHu pacTeHU. TUIBI pacTUTENbHBIX TKaHEH:
oOpa3zoBaTelibHas, TMOKPOBHAsA, MPOBOJAIIAs, OCHOBHAs, MeEXaHHUYECKas.
OcobenHocTn CcTpoeHHs, (QYHKIMA W PACTIOJOKECHHWs TKaHEH B OpraHax

pacTeHui

4.3

BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHUN. OYHKIIMU OPraHOB U CHCTEM
opranoB. Kapkac pactenuii. J[BukeHre MHOTOKJIETOUYHBIX PACTEHUN: TPOITH3MBbI
n Hactuu. [lornomenue BOMBI, YIIEKHCIOIO ra3a M MHUHEPAIbHBIX BELIECTB
pactenusmu. [{pixanue pacrennid. uddy3us razoB dyepe3 NOBEPXHOCTh KICTKH.
TpaHcropTHBIE CHUCTEMBbl pacTeHUW. BbineneHne y pacTeHuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kyrukyna. CpeacTBa MacCMBHOM M XUMHYECKOMU
3a1uUThl. ODUTOHLIMIBL.

PazgpaxkuMocTe M peryisauus y Opranu3MoB. Pa3qpakuMocTb M peryisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocToBrie BE€IIECTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOYHbIE  JKMBOTHBIE. B3anMMOCBsI3p  4YacTeli  MHOTOKJIETOYHOTO
opranu3Ma. TkaHHu, OpraHbl U CUCTEMBbI OPraHOB MHOTOKJIETOUYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu )KUBOTHBIX U UeloBeKa. TUIIBI
KUBOTHBIX TKaHEH: sMuTeNHalibHas, COCIUHUTENbHAs, MBIIICYHAs, HEPBHAS.
Ocobennoctu cTpoeHus, (GYHKIMA U paCcHOJOXKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX N YCJIOBCKA

4.6

Oprassl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIbI COETUHEHUS
KOCTEH.

JIBmkeHre MHOTOKJICTOYHBIX JKHUBOTHBIX. IluTanme xuBOTHBIX. IluTanue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kuBoTHBIX. KoxkHoe npixanue. JXKabepHoe

U JIE€rOYHOE JbIXaHHE.




JIpIxaHW€E ITO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHHE CTPOCHHS
JETKUX TIO3BOHOYHBIX )KMBOTHBIX. JIbIXaTelIbHAs CUCTEMA YelloBeKa. MexaHusm
BEHTWIALMM JIETKUX Yy ITHL M MICKONUTAKOIMX. TpaHCHIOPT BEUIECTB Y
opranu3moB. TpaHcHOPT BelIeCTB y KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHocHass  cucTeMa  IIO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KPOBOOOpAIICHUs. DBOJIOMUOHHBIE YCIOKHEHHSI CTPOSHHS KpPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX XMBOTHBIX. BbljieneHue y opranu3mMoB. Beinenenue y
#KUBOTHbIX. CoKparuTenbHble Bakyosiau. Opranbl BbiieneHus. CBsi3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM U BBIACIUTEILHON CHCTEMAaMH. Beiienienne y Mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M uUX
MIPOU3BO/IHBIE.

Pa3gpaxkuMocTh 1 perynsnus y OpraHu3MoB. PaznapakumMocTs y OJHOKIETOYHBIX
opraHm3moB. TakcHchl. Pa3znpakMMoCTb W peryisiuus y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA M MX 3HAYEHUE.

HepBhas cucrema u pediexTopHas peryisiins y MHOTOKJIETOUHBIX KUBOTHBIX.
HepBHas cuctema m €€ oTAenbl. OBOIIOLHAOHHOE YCIOXHEHHE CTPOEHUS
HEPBHOU CHUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anmroputmMoB U mporpamMm Juisl 3¢ ¢GeKTUBHON (DYHKIIMOHAIBHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJOMOB

MUKpPOOPIraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpraHu3Mm 4eloBeKa U €ro 310pOBbE

5.1

Oprasbl ¥ CUCTEMBI OpPraHoB yeoBeka. OTebl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pedmekc um pednexkropHas nyra. be3ycioBHbIE W YCIOBHBIC
pednekcel. 'ymopasibHasi peryisius W SHAOKPHHHAS CHCTEMa >KMBOTHBIX H
yesnoBeka. JKene3bl 3HI0KPUHHON CUCTEMBI U UX TOPMOHBI. J[eiiCTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOW M SHAOKPHHHOW cUCTeM. [ umoTamamo-rumoduszapHas

cuctema. Pednexc u pednexkropnas ayra. besycioBHbie U yCI0BHbBIE pedIeKCh

5.2

3amuTa opranu3ma ot 6onesHei. IMmyHHas cuctema dyenoBeka. KieTouHsiii u
TyMOPAJbHBIM UMMYHUTET. Bpoxn€HHBIN, MpuOOpeTEHHBIN crenubuIecKuii
uMMyHUTeT. Teopus KIOHaIBbHO-ceNeKTUBHOTO uMMyHHUTeTa ([1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamutenbHble OTBEThl OpraHu3moB. Poub

BpO)I(,Z[éHHOFO HUMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUM

5.3

KpOBeHOCHaH crucTeMa u eé OpraHbI. Cepz[ue, KPOBCHOCHLIC COCYIbl U KPOBb.

Kpyru kpoBooGpamenus. Pabota cepaua u e€ perynsuus

5.4

Hpbixanue yenoBeka. Juddy3uss ra3oB depe3 MOBEPXHOCTb  KIIETKH.
JlpIxaTenpHas cUCTeMa u4esoBeka. JlpIxarenpHash NOBEPXHOCTh. Perymsanms

JIbIXaHus. [{pIxaTelbHbIe 00BEMBI




5.5

[MumeBapurensHas cucreMa 4yenoBeka. OTAenbl MUIIEBAPUTEIBHOIO TpPAKTa.
[InmeBapurenbHble  Kene3bl.  BHYTPUIIOJIOCTHOE M BHYTPUKIETOYHOE

MUILEBAPECHUE

5.6

[ToxpoBel W ux mnpousBoanbie. Opranbl BeigeneHus. [louku. CrpoeHue u
¢byHkunoHupoBanue HeppoHa. OUIbTpaIHs, CEKPEIHsI 1 00OpaTHOE BCAChIBAHUE

KaK MeXaHU3MBbI pabOThI OpraHoB BeiaeneHMs. OOpa3oBaHHe MOYH y YETIOBEKa

o.7

I[BI/DKGHI/IG yeJloBeKa: MblieuHas cucrema. CKeJleTHBIC MBbBIIIIOBI 1 UX pa60Ta.

CrtpoeHnue u TUIBI COeAMHEHUST KOCTEH

Teopus 3Bomronuu. PazButue xnu3Hu Ha 3emiie

6.1

OpomoronHas  Teopuss Y. JlapeunHa. [lpenmochuiku  BO3HHKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HaydHas nearenbHocTs Y. JlapBuHa.

JBuxymue cuisl 3Boonuu BuAoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3MHOXEHHsI OpraHM3MOB, HAacJeJACTBEHHAas W3MEHYUBOCTb, Oopbba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrerndeckoit Teopun 3Bostounu (CTI). HelitpansHas Teopus
sBosmon. CoBpeMeHHas 3BOJIIOIMOHHAsA OMOJIOTHS. 3HaUYE€HUE SBOJIIOIMOHHOMN

TeopuH B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KApTUHBI MUPa

6.2

[Monmynsius xkak sMeMeHTapHas eAuHHLA HBoJitolrd. COBpPEMEHHBIE METO]IbI
OIICHKH T€HETHYECKOrO pa3HOOOpa3usi U CTPYKTYphl Mmomynsuuil. M3meHeHue
reHooHa TOMYJSUU KaK AJIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOnemeHTapHble (HAKTOPbl (IBMXKYIIME CHIIBI) 3BOJIIOLMU. MyTalMOHHBINA
nporecc. KomOmHaTMBHass W3MEHUYMBOCTh. [Ipeii) TEHOB — ciydaiiHbIe
HEHANpaBJieHHbIE HW3MEHEHHs YacTOT ajvlenied B mnomymsauusax. Oddekr
ocHoBarens.  Murpauuu.  M3omsuus — nomynsuuid:  reorpaduueckas
(mpocTpaHcTBEeHHAs ), OHMoJIorHYecKas (pernpo yKTHBHAS).

EctectBennsiii  0oTOOp — HampaBisromuii  ¢aktop sBoitoruu.  Dopmbl
€CTeCTBEHHOT0 OTOOpa: JBWKYIIUN, CTaOUIU3UPYIOLIUH, pa3pbIBAIOIIHA
(mu3pynrusHbii). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OPraHM3MOB  Kak  pe3yidbTaT  MHUKPOIBOIIOIUU.
Bo3HukHOBeHHE  MpHCIOCOOJeHHM y  OpraHu3moB.  ApomMopdosbl  u
uanoanantanuu. [Ipumeps! npucnocobaenuit y opranuzMoB. OTHOCUTENILHOCTD
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHme Kak pe3yibTar
MUKpO3BOJIONUU. V30ms1ms — kiroueBoit gaktop BumooOpasoBanus. [lytu u
CHOCOOBI BHUJI000pa30BaHUSA: aJIoNaTpPUUECKOe (reorpaduueckoe),
CUMMAaTpU4YecKkoe  (PKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOJMUILIONAU3AIINS,

r1/16p1/1;[1/13au1/1;1). I[J'II/ITCJ'H:HOCTB 9BOJIIOLIUOHHBIX IMTPOLECCOB.




Mexanu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHON OMOJIOTHH B Pa3pabOTKe HAYYHBIX METOJIOB COXPAaHEHUS
Ooropa3znooOpasus. MUKPOIBOIIONUS M KOIBOJIIONHUS MApa3sUTOB U MX XO3SEB.
MexaHu3mbl (GOPMUPOBAHHUS YCTOMYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI

O0pbOBI C HEl

6.3

Metoapl U3y4eHUs] MaKpOIBOIIONHH. [[aJeoHTONOTHYECKHE METO Bl U3YIeHHS
sBosonuu. [lepexonnbpie Gopmbl M PUIIOr€HETUUECKHUE PSAAbl OPIraHU3MOB.
Buoreorpaduueckre MeTo bl n3ydeHus sBotonnu. CpaBHeHUE (IIOPHI U (hayHBI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emin. Buasl-sHaeMuxku
Y PEJHKTEI.

OMOpPHOJIOrMYECKHE M CPAaBHUTEIBHO-MOP(OIOTHUECKUE METObl HU3Y4YEHHUS
HBOJIIOIMH. ['eHEeTHUECKHEe MEeXaHU3MBI IBOJIOIMM OHTOTEHE3a W TIOSBICHUS
HBOJIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE W  AHAJIOTMYHBIE OPTaHBL
PymumentapHple  opraHbl W aTaBU3MBL ~ MOJIEKYISIPHO-TCHETHUECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOIbl HW3YYCHHS  DBOJOIHH.
I'omonoruunsie reHsl. COBpeMEHHBIE METOJIBI IOCTPOESHHSI (PMITOTEHETHIECKUX
JIePEBbHEB.

XPOMOCOMHBIE MyTaIlMH U HBOJIIOLMSI FTEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBuiia) 3BOJONMH. HeoOpaTuMoCTh 3BOJIOIHUU.

AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB IBOJIIOITUN

6.4

Haydnple rumoTe3sl MPOUCXOXKACHMSI >KM3HM Ha 3emie. AOuoreHes w
naHcrepMus.  JloHaydHble — NpPEACTaBICHUS O  3apPOXKICHUU  KU3HHU
(kpeaunonusM). ['mumoresa MOCTOSHHOTO CaMO3apOXKACHUA KU3HU U e
ompoBepkenue omnbiTamu  dO. Pemu, JI. Cnammanuanm, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHoBHbIE 3Talbl HeOpranuyeckoi sBomoonuu. [lnanerapuas (reojorudeckast)
9BOMIONMS. XHUMHUYECKash HBOJIIOLMS. AOHOTEHHBIH CHHTE3 OPraHUYeCKUX
BemlecTB u3 Heopranmyeckux. OmbiT C. Munepa u I'. FOpu. OGpazoBanue
nojMMepoB U3 MoHoMepoB. KoanepsaTtHas runore3a A.M. Onapuna, runoresa
nepsuuHoro OyneoHa J[x. XongeitHa, reHerudeckas rumote3a . Mémnepa.
Pu6o3umser (T. Yek) u rumore3a «mupa PHK» V. I'mnbepra. ®opmuposanue
MeMOpaH ¥ BO3HUKHOBEHHE MPOTOKIETKH.

Ucropusa 3emnn u Metonsl e€ uzyueHus. VckomnaeMble OpraHuyecKue OCTaTKH.
I'eoxponomnorust u €€ Metonpl. OTHOCUTENBHAS U A0CONIOTHAS TE€OXPOHOJIOTHSI.
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUOIbI, STOXH.

HauanbHbie sTansl oprannyeckoil sBotounu. [losBienne u 3BOIOLNS TEPBBIX

KJICTOK. 3BOJ’IIOI_II/I$I Metabonmu3Ma. Bo3HUKHOBeEHHE NEPBBIX SKOCHUCTCM.




CoBpeMeHHbIE MHUKpPOOHbIE OWMOIUIEHKM KaK aHajJor TMEepBbIX Ha 3emiie
coobuiectB. CtpomMaTosuThl. [IpOKaprOTHI U 3YKapUOTHI.

[IpoucxoxaeHue sykapuoT (cUMOMOTreHe3). DBOJIIOLUMOHHOE MPOUCXOKICHHUE
BUpycoB. [IpoucxoxaeHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HMKHOBEHME
OCHOBHBIX I'pYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE JTalbl SBONIONMU BBICIINX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pacteHuii. Breixon pacreHmid Ha cyumry. IlosiBiieHME CHOpPOBBIX PacTeHUM H
3aBoeBaHMe MMM cymd. CemeHHble pacTeHHs. lIpomcxoxkieHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl 3BOJIONUM >KMBOTHOTO Mupa. OCHOBHBIE apoMOp(}O3b
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — OSIBIIEHHE COBPEMEHHBIX
tunoB. [lepBbie XopA0BbIe )KUBOTHBIE. JKU3HB B BOI€. DBOJIIOIMS TI03BOHOYHBIX.
[Tpoucxoxnenue ampuduit u pentunuit. [IporucxoxaeHne MIESKOMUTAOMNX U
ntul. [lpunnun kiarodueBoro apomopdosa. OcBoeHue Oecro3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMH CYILIU.

PasButHe xu3HM Ha 3emiie IO ApaM U IEPUOJIaM: apXeH, IPOTEPO30ii, Maaeo30i,
Me3030#, KaitHO30#l. OOmas xXapakTEepUCTHKA KIMMaTa ¥ TE€OJOTHYECKHUX
npoueccoB.  [losBmeHMe W pacuUBEeT  XapaKTEpHbIX  OPraHU3MOB.
VYraeoOpazoBaHue: €ro yClIOBUS U BIMSHUE HA T'a30BbIM COCTaB aTMOC(EPHI.
MaccoBble BBIMHUPAaHUSI — 3KOJOTMYECKHE KpHU3MCHl Ipouuioro. IIpuuuHbEl 1
CJIEACTBUSI MACCOBBIX BhIMUpaHU. COBPEMEHHBIN IKOJIOTHMUECKUN KPU3ZHUC, Er0

0COOEHHOCTH
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Paspensl u 3agaum anTpomnosiornd. Metonel antponosnoruu. CraHOBIIEHHE
IIPEICTABICHUN O IIPOUCXOKICHUH YesloBeKa. COBPEMEHHbBIE HAYYHBIE TEOPHUH.
CX0ICTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEIOBEKAa € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGOJIOTHUECKHE, AMOPHOJIOTUYECKHE, ($U3H0JIOTO-OMOXUMHUYECKHE,
noseneHyeckue. OTiMuMs 4YelloBeKa OT JKUBOTHBIX. lIpsAMoxoxneHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOU
CUTHAJILHOU CHUCTEMBI.

JBwxyiue cuibl (GakTopbl) aHTpororeHe3a: OUMOJOIHMUYECKHE, COLUANIbHBIE.
CooTHolleHne OHOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOr€HE3E.
OcCHOBHBIE CTagUM AHTPOIOTEHE3a. ABCTPAJIONUTEKH — JBYHOTHE IPENKH
mojen. YenoBek yMenbli, IEpBBIE W3TOTOBIEHUSA Opyaud Tpyna. Yenosek
NpSAMOXOJAIIMA M TepBBIA BBIXOJ JioAed 3a mpeaensl Adpuku. Yenosek
reiensoeprckuil — o0Imuil MpeloK HeaHAEPTaIbCKOTO YelOBeKa M YeJoBeKa
pasyMHOro. YenoBek HEaHIAEPTAIbCKUM KaK BUJ JIIOAECH XOJOIAHOIO KJIMMaTa.
UYenoBek pa3yMHBI COBPEMEHHOIO THIIA, ACHUCOBCKUM YEIIOBEK, OCBOCHHUE

KOHTHUHCHTOB 3a IMpcacIaMunu A(pr/IKI/I




DBOMIONMSI COBPEMEHHOTO 4YeNoBeKa. EcTecTBeHHBIM OTOOp B HOMYJSIIHAX
yenoBeka. MyTanmoHHbIH mporiece ¥ noauMopdusm. IlonmynsunoHHbIE BOJIHBL,
nperid reHoB, Murparus U «3PQGEKT 0CHOBATENS» B MOMYIISALUIX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckue pacel. [lomarne o pace. boisbmme pacel: €BponeouHas
(eBpasmiickasi), aBCTpaJO-HETpOWJHAsI (SKBATOpUAIbHAs), MOHTOJIOUIHAS
(a3marcko-amepuKaHcKas). Bpemst u myTu pacceneHusi 4eJoBeKa IO TUIaHeTe.
EnuncTBO  yenmoBeuecknx pac. HayunHas HECOCTOSITENBHOCTh — pacu3Ma.
[TpucrocoOneHHOCTh YeTloBeKa K Pa3HBIM YCIOBUSM OKPYKAOIIEH CpeIbl.
Bnusinue reorpaguueckoir cpeapl U Apedida reHoB Ha MOpQOJIOTHIO U

(hbU3HOJIOTHIO YeTIOBeKa

OKOCHCTEMEI U MpUCymnuC UM 3aKOHOMECPHOCTHU

7.1

Paznens! u 3agaun sxosorun. CBsI3b 3KOJIOTUH C IPYTUMH HaAyKaMU.
Metonel 3konoruu. IloneBsie HaOmoOIEHUS. ODKCIEPUMEHTHI B SKOJIOTHHU:
NpUpoHbIE W JabopaTopHble. MojaenupoBaHuE B JKOJOTHH. MOHHTOPUHT

OKPYXKaIOIIeH Cpepl: TOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

DKoJjoruveckre (GakTopbl U 3aKOHOMEpPHOCTU uX aAedcTBus. Kiaccudukanus
9KOJIOTUYECKHX (DaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, AHTPOTIOTECHHBIE.
OO0mue 3aKOHOMEPHOCTH JCHCTBUA JKoJOTHYecKuX (akTopos. I[lpasuio
muanmyMma (K. lnpenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIEC H
CTEHOOMOHTHBIE OPraHU3MBI.

AbuoTtnyeckue ¢aktopsl. CBET Kak dKoiorudeckuii paxrop. JlelcTBre pa3HbIX
YY4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. ODKOJOTUYECKUE TPYIIIbI
pacTeHuii M >KMBOTHBIX 0 OTHOIIEHHMIO K cBeTy. CHUrHanbHas poJib CBETa.
DOTONEPUOAU3M.

TemmepaTypa Kak »dKoJormueckwii ¢akrop. JleiicTBue TemiepaTypsl Ha
opranu3Msl. [lodKkuI0oTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak oakonoruueckuii Qaxtop. Ilpucnocobnenus pacreHuit K
noJiiepskaHuio BogHoro Oananca. Kiaccudukanus pacTeHuid 1Mo OTHOLICHUIO K
Boie. [Iprcnoco6ieHns )KUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXKHMA.

Cpenpl oOuTaHWs OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAS, MOYBEHHAs,
ryOWHHAs TMOAMOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3NKO-XUMUYECKHEe
0COOCHHOCTH cpefl oOuTaHus opranusmoB. [IpucmnocoOneHus OpraHu3MoB K
YKU3HU B Pa3HBIX CpEeax.

buonoruveckrie putmbl. BremHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4Hble pUTMEL. [IprCcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM

YCIIOBUW KU3HH.




XKuznennsie popmbl oprann3moB. [lonstue o xu3HeHHOU opme. JKu3HeHHbIE
(OpMBI pacTeHUil: NepeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE TPaBBI,
OJIHOJIETHHE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a’poOnoHTBI. OCOOCHHOCTH CTPOCHHS U 00pa3a KU3HU.

BbuoTtnueckue daxTopsl. Buasl OMHOTHYECKUX B3aUMOJICHCTBUNA: KOHKYPEHIIHSA,
XMILHUYECTBO, cUMOKO03 U ero gopmsl. [lapazurusm, koonepanus, MyTyaausMm,
KOMMEHCAJIM3M  (KBapTHPAHTCTBO,  HaxJIeOHMYecTBO).  Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (Qopuueckue, Qabpudeckue). 3HAYCHHE
OMOTHYECKUX B3aMMOJEHCTBUI /I CYIIECTBOBAHMS OpPraHU3MOB B Cpeje

oburtanus. [I[puHIUI KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKU momyssiuun. [lomynsanusi kak OuoJiorudeckast
cucrtemMa. PoJib HEOTHOPOTHOCTH Cpeibl, (PU3NUECKUX OapbhepOB U 0COOCHHOCTEM
OMOJIOTUH BUJOB B (POPMUPOBAHUH TTPOCTPAHCTBEHHON CTPYKTYPHI MOIYJISIIHI.
OcHOBHBIE TIOKa3aTENH TOMYJSIIIUN: YUCIEHHOCTh, TJIOTHOCTh, BO3PACTHAs U
MOJIOBasi CTPYKTypa, POXKIAAEMOCTb, TPHUPOCT, TEMI POCTa, CMEPTHOCTb,
MHUTpaIys.

DKoJyiorudeckasi CTpykTypa mnomyiasnud. OILEeHKa YHCICHHOCTH TMOMYJISIIAHN.
JluHaMuKa TOMYJIANUA U €€ Peryysnus. BUOTHYECKU TTOTEHITUA MTOTYISIIAN.
MogenupoBanue JUHAMUKH —momyiasnud. KpuBble pocTa YHCICHHOCTH
nonyssiiuy. KpuBble BEDKUBaHUS. Perynsius 4UCICHHOCTH TOMYJISIHA: POJTb
(hakTOpOB, 3aBUCAIMX WU HE 3aBUCANIUX OT IUIOTHOCTH. DKOJOTUYECKUE
ctparerun Bua0B (- u K-ctparerun).

[Tonsatue 00 skoylorMvecko Hume Buaa. MectooOutanue. MHoOroMepHas
MoJienb skoJiorndecko HumM Jx.M. XatuuHcona. PazMepbl 3KOJOTHYECKOM
Humy. [loTeHnmranbHas 1 peaTu30BaHHAs HUIIIU.

Bun kak cucrema nomynsuuid. Apeanibl BUJIOB. BuAbl M UX JKH3HECHHbBIC
CTparerud. 3aKOHOMEPHOCTH  TOBEJACHUS W  MUTPAMA  YKUBOTHBIX.

buonornueckue naBazumn JYXXEPOJHBIX BUOB

7.4

CooOmiectBa opranuzMoB. buoreHos u ero crpykrypa. CBs3u MexIy
opranu3MamMu B OHOIEHO3e. DKocHucTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnu). OyHKIMOHATIbHBIE OIOKHM OPTaHU3MOB B HKOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpodudeckne ypoBHH. Tpoduueckne enu U CeTH.
Abunotnueckue 610ku 3KocucteM. [louBbl U wiIbl B 3kocucTeMax. KpyroBopor
BEILECTB U MOTOK YHEPTUU B IKOCUCTEME.

OcHoOBHBIE MOKa3aTenu IKOCUCTEMBI. broMacca U mpoayKiusa. DKOJIOrHYeCcKue
MUPAMHUJIBL YKCell, OMOMAaCChl U DHEPTUU.

HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI CO00IecTB — cykieccun. [lepBuunblie u

BTOPHUYHBIC CYKLNCCCHMU W HUX IIPUYUHBIL. AHTpOHOl" €HHbIC BO3JCHUCTBHUSA Ha




cykueccuu. KimmmakcHoe cooOmiectBo. buopaszHooOpazue M mojHoTa
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCHUCTEMBI. AHTPOINOTCHHBIE SKOCUCTEMBI. ATPOIKOCHCTEMA.
ArpoiieHo3. Paznnuus Mex 1y aHTpONOT€HHBIMH U TPUPOTHBIMHU SKOCUCTEMAMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opockas duopa
u ¢ayna. CunHanTpomm3amus ropojackod Qaynsl. buonormdeckoe wu
XO35IICTBEHHOE 3HaYEHHE arpo’KOCUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMHpOBaHKS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B IKOCHCTEMAX.
[TepeHoc 3HEpruu M BEMECTB MEXAY CMEKHBIMU 3KOCUCTEMaMHU. Y CTONYUBOCTh
OPraHU3MOB, TONMYJSALMHA W OSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3/ICUCTBUIM

7.5

buocdepa — oOmeranerapuass oOojiouka 3eMiu, TJ€ CYIIECTBYET WIH
cyuiectBoBana ku3Hb. Yuenue B.U. Bepnanckoro o Ouocdepe. Obnactu
o6uocoepsl u e€ coctas. Kupoe BemiecTBo 6uocepsl U ero PyHKIUH.
3aKkoHOMEpHOCTH cymiecTBoBaHus Onochepsl. OcobeHHOCTH OHochepsl Kak
ro0anbHOM  JKOCHCTeMBI.  J[MHaMuueckoe paBHOBecwme B Oumocdepe.
KpyroBopoTsl BemecTB W OHOT€OXMMHUYECKHE LUKl (yriiepoja, as3oTa).
PurmudHOCTH siBeHH B Onocdepe.

3onanbHOCTH Ouochepsl. [TonsTue o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOWHBIC JieCa, CMEIIAHHBIC M ITUPOKOJIUCTBEHHBIC JieCa, CTEIH, CABAaHHBI,
MyCTBIHU, TPONHYECKUE Jieca, BBICOKOTOphS. KimMar, pacTUTENbHBIA W
KUBOTHBIA MHp OMOMOB CYIITH.

CtpykTypa u (QyHKIHS KUBBIX CUCTEM, OIIEHKa X PECYpPCHOTO MOTCHIMANA U

onochepHbIX HYHKITUN

7.6

DKOJIOTHYECKHE KPU3KUCHI U UX MPUYHHBL. Bo3aelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OxpaHa Bo3yxa. 3arpsi3HEHUE BOJHOM CPEIbl.
Oxpana BoJIHBIX pecypcoB. Paszpymienue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpOTIOT€HHOE BO3/JCHCTBUE HA PACTUTEIbHBIM M KMBOTHBIA Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHLHUIBI OXPAHbI MTPUPOIBL.
Kpacubie xuuru. Ocobo oxpansiembie npupognsie Ttepputopun (OOIIT).
Bboranunueckue caipl U 300JI0THYECKUE TTAPKU.

OCHOBHbBIE TPHUHIMIBI YCTOWYMBOIO PA3BUTHS YEIOBEYECTBA W IPHUPOIBL
PanponanbHOe  TPUPOJOMONB30BAaHME U COXPAaHEHHWE  OHOJOTHYECKOTO

pa3zHooOpaszus 3emin




YYEBHO-METOANYECKOE OBECIIEYEHUME
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B.b. 3axapos, C.I'. MamonToB, H.. Conun, E.T. 3axaposa. O6mas ouosorus 11 kiacc.
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