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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6Homy npeamerty "buonorus" (nanee - OMon0rvs) Ha YpOBHE CPEAHETO
oOmero oopazoBanus pazpadborana Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-D3
«O06 o6pazoBanuu B Poccuiickoii @enepanun», ®I'OC COO, Konuennuu npenoaaBaHUs
y4eOHOTro npeamera «bronaorus» u OCHOBHBIX MOJOKEHUN defepaibHON pabouelt mporpaMMel
BOCITUTAHUSI.

VYueonslii ipeamer «buonorus» yriyonéHnoro ypoBHa u3yudeHus (11 kmacc) siBisiercs
OJIHUM M3 KOMIIOHEHTOB TIpeAMeTHON 00nactu «EctecTBeHHO-HayuHbIe npeaMeThl». CorjiacHO
nosoxxeHusiMm ®I'OC COO mnpoduiibHble ydeOHbIE MPEAMETHI, U3ydYaeMble Ha YriayOJIEHHOM
YPOBHE, SBISIOTCS crocoboM auddepeHnranuu oO0ydeHHs Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHUs U MIPU3BAHBI OOECIIEYUTh MPEEMCTBEHHOCTh MEKy OCHOBHBIM OOIIIMM, CPEIHUM
001IHUM, CpeTHUM MPO(ECCUOHAIBHBIM M BBICIIMM OOpa3oBaHuEM. B TO ke BpeMsl KaXblid U3
ATUX YYEOHBIX TMPEAMETOB JOJDKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIIUTATEIHHBIX U PAa3BUBAIOIIMX 3a/1a4, CBSI3aHHBIX ¢ MpodOopHUeHTAIHEH
oOydJaronmmxcsi 1 CTUMYJMPOBAaHUEM HHTEpeca K KOHKPETHON 00JIacTM HAy4YHOTrO 3HaHWS,
CBSI3aHHOTO C OWOJIOTHEM, METUIIMHOW, DKOJIOTHUEH, TMCUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy nipeametry "buoniorus" maét npeacraBiieHUE O 1EIU U 3aJa4ax
u3ydeHusi yuyeOHoro mpeamera «buonorus» Ha yrayOn€HHOM ypOBHE, OMpenesseT
o0s3aTebHOE (MHBApUAHTHOE) IPEIMETHOE COJIEPIKAHUE, €r0 CTPYKTYpUPOBAHUE 10 pa3/ieinam
U TeMaM, pacrpe/iesieHue 1o KjiaccaMm, pEKOMEHIyeT MOCIIeI0BATeIbHOCTh U3YUEHUS yUEOHOTO
Marepualia ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4YEOHOTO
mpoiiecca, BO3pacTHBIX 0COOCHHOCTEHN oOyuaromuxcsi. B mporpamme mo 6uosioruu peaau3oBaH
NPUHIUIT TIPEEMCTBEHHOCTH C W3Y4Y€HHEM OHOJIOTUM Ha YpPOBHE OCHOBHOTO OOIIETo
oOpazoBanusi, 6Jarogaps 4eMmy NpocMaTPUBAETCS HAMPABIEHHOCTh Ha MOCIENYIOIIee Pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHUS, IKOJIOTHYECKOT0 MBIILICHUS, MPEACTaBICHUN O 3I0pOBOM o0Opase KU3HH, Ha
BOCIIUTaHNWE OEPEKHOTO OTHOIIEHHUS K OKpY’Karoled mpupomHou cpeme. B mporpamme mo
OMONIOTUM TaKKe TOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera «buonorus» B peanmusarnuu
tpedboBanuii ®I'OC COO k miIaHUpPyEMbIM JIMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM
pe3yJibTataM O0yd4eHHss WM B (POPMHUPOBAHMM OCHOBHBIX BHJOB Yue€OHO-ITO3HABATEIbHOU
NEATEIbHOCTU OO0YYaIOIIUXCSl TI0 OCBOCHHIO COJACP)KaHUS OMOJIOTMYECKOro 00pa3oBaHMS Ha
YPOBHE cpesiHero o01ero 0opa3oBaHusl.

VYuebnbiii mpenmer «buonorus» Ha ypoBHE cpeaHero oOiero oopa3oBaHMs 3aBepIIacT
Ouonoruyeckoe 00opa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA paCIIMPEHUE U yriayOJeHue 3HAHUM
oOyJarouxcsi O >KMBOW TPHUPOJE, OCHOBAX MOJIEKYJSIPHOW U KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN U OMOJIOTHUU PA3BUTHS, TCHETHKH, CEIEKIINH, OMOTEXHOJIOTHUHU, SBOTIOIMOHHOTO
YYEHUS U SKOJIOTUH.

Nzyuenune yuebHOTO ipenmeta «buosorusy Ha yriryOJICHHOM YPOBHE OPHUEHTHPOBAHO HA
MOJTOTOBKY OOyYarouuxcsi K MOCIEAyIoNIeMy MOJIYYeHUI0 OMOJIOTMYEeCKOro 0Opa3oBaHUs B
By3ax M OpraHu3alMsIX cpenHero npodeccruonanbHoro oopazoBanusi. OCHOBY €ro COAEpKaHUS



COCTaBIISIET CHUCTEMa OMOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YyUYEHUU OO0YYarOIIMMHCS
COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUX PAa3[esioB OMOJIOTMM HAa YPOBHE OCHOBHOTO OOIIETro
oOpazoBanus, B 11 kiaccax 3Tu 3HAHMS MOJYYalOT pa3BUTHE. TakK, pacUIUPEHbl U YTIyOJICHBI
OMONOrHYecKue 3HAHUS O PACTCHHUAX, KUBOTHBIX, Iprubax, OaKTepusix, OpraHu3Me 4YelIoBeKa,
o0IIMX 3aKOHOMEPHOCTSIX JKU3HU, JOINOJHHUTEIBHO BKJIIOYEHbl OHOJOTMYECKHE CBEICHHS
IPUKIIAJHOTO U MOUCKOBOIO XapakTepa, KOTOPhIE MOYKHO MCIOJIb30BATh KaK OPUEHTUPBI JIA
noclieayroniero Beibopa npodeccun. Bo3MoxkHa Takke MHTErpalys OMOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHHUSAMH, TOJYYCHHBIMH OOYYaIOIIUMUCS TPU H3yUYEeHUH (U3HKH,
XUMUHU, Teorpaduu 1 MaTeMaTHKH.

CtpykTypa mporpamMmbl 1o yudeOHoMmy mpeamery "buomorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIA M HIBOJIIOIMOHHBIA MOJAXOJbI K M3ydyeHHIO Ouosioruu. COTjlacCHO UM, HU3Y4aroTcs
CBOICTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl )KUBBIX CHCTEM PA3HOTO YPOBHS OpraHHU3allnH,
ABOJIIOLIMM OPraHUYECKOro MHpa Ha 3eMjie, COXPAaHEHHs] OMOJIOTMYECKOro pa3zHOooOpa3us
miaHeTsl. Tak, B 10 knacce u3yyaroTcs OCHOBBI MOJIEKYJISIPHOW M KIJIETOYHOM OWOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTUU PAa3BUTHS, TEHETUKU U CEIEKIUHU, OMOTEXHOJIOTUN U CUHTETUUYECKOM
OMOJIOTHH, aKTyalIM3UPYIOTCS 3HaHUS OOydYaroIIMXcsi MO OOTaHUKE, 300JI0TUH, aHATOMUH,
¢uznonorun yenoseka. B 11 kinacce u3yyaroTcsi 3BOJIOLMOHHOE YUYEHUE, OCHOBBI 3KOJIOTUU U
ydyeHue o onocdepe.

VYyeOnslii npenmer «buonorus» mnpu3BaH OOECIEYUTh OCBOCHHE OO0YYarOIIUMHUCH
OMOJIOTUYECKUX TEOpUM W 3aKOHOB, HWJIEW, TPHUHIIMIOB M TMPaBWI, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, 3HAHUW O CTPOCHHH, MHOTOOOpa3uu H
OCOOEHHOCTSIX KJIETKH, OpPraHu3Ma, MOMYJISIIUN, OUOLIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS
HAy4YHbIX JOCTUKEHUSAX, COBPEMEHHBIX HCCIEAOBAHUSAX B OMOJIOTMM, MPUKIAJHBIX ACHEKTax
OMOJOTHYECKUX 3HAaHUU. JIJIsl pa3BUTHS U MOJAEPKaHUS MHTEpeca 00ydaroIuXcs K OMOJIOrHu
Hapsily CO 3HAYUTENIbHBIM 00bEMOM TEOPETUYECKOTO MaTepHralla B COJIEpKaHuU IPOrPaMMBI T10
OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHUS W Pa3BUTHS TOW WM MHOU
00sacTu OMOJNOTUH, BKIAJAOM OTEUYECTBEHHBIX M 3apyOECKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJIOTUYECKUX U DKOJIOTMUECKHUX MPOOIIEM.

Lenb n3yuyenus: yueOHoro npeamera «buonorus» Ha yriayOlnEHHOM ypOBHE — OBJIaJCHHE
OoOyJaronMMHUCsl 3HAHUSMU O CTPYKTYpHO-(DYHKIIMOHAIBHON OpraHW3allid JKUBBIX CHCTEM
pa3HOTro paHra U MPUOOpEeTeHNnEe YMEHUN UCIIOJIb30BaTh ATH 3HaHMs B (POPMUPOBAHUN UHTEpeca
K omnpenenéHHon o6acTy npodeccuoHaaIbHON AeSTeIbHOCTH, CBSI3aHHOW ¢ OMOJIOTUEH, WU K
BBIOOPY YUEOHOT0 3aBEJICHUS ISl MPOAOKEHHS] OMOJIOTHYECKOTO 00Pa30BAHMUS.

JlocTrkeHne 1eiau u3ydeHus: yueOHoro npeamera «buonorus» Ha yriryOaéHHOM ypoBHE
o0ecreunBaeTcs peleHueM CIEAYIOMUX 3a/1ay:

OCBOEHHE OOy4YalolUMMHCS CHUCTEMbl OHMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBuiax,
COCTaBISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpPA; O CTPOCHUH,
MHOT000pPa3ui U 0OCOOCHHOCTSIX OMOJIOTHUYECKUX CHCTEM (KJIETKA, OpraHu3M, MOMYJISIUs, BU/L,
ouoreoreHo3, O6uocepa); O BBIAOIIUXCSI OTKPHITHUSX M COBPEMEHHBIX HCCIEAOBAHUAX B
OHOJIOTHH,

O3HAKOMJIEHWE  OOydYaloluxcsi €  METOJaMU  [O3HAHWUS ~ KUBOM  TPUPOABL:
HCCIIEIOBATEIbCKUMUA  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOW U  KJIETOYHOM



Ouonoruu, >MOPUOJIOTHN W OWOJIOTUM PA3BUTHSI, TEHETUKA M CEJICKIIMH, OMOTEXHOJIOTHU H
CUHTETHUYECKON OHMOJIOTUM, TMaJC€OHTOJOTUH, OKOJOTHUH); METOJaMU CaMOCTOSITEIbHOTO
poBe/ieHUsT OMOJOTMYECKUX UCCIEeOBaHUNM B Jadopatopuu U B mpupojie (HabioaeHue,
HU3MEpPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIAJICHHE OOYYAIOIMMMHUCS YMCHUSMH: CAaMOCTOSATEIHLHO HAaXOAWTh, aHAIM3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0O HH(POPMAIINIO; MOJIb30BATHCS OMOJIOTMYECKOW TEPMUHOJIOTHEH
U CHUMBOJIMKOM; YCTaHaBIIMBAThb CBSI3b MEXIY pa3BUTHEM OHMOJOTUM U  COLMUAIBHO-
SKOHOMHUYECKHUMH W JKOJIOTHYCCKUMHU TPOOJIEMaMH YeJIOBEYECTBA; OICHUBATH ITOCIICIACTBUS
CBOCH JEATENHHOCTA IO OTHOIIEHUIO K OKPYKAIOIICH NPUPOIHON Cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOJeH; OOOCHOBBIBATH W COOJIFOMATH MEPhI
npoduiakTUK MHGEKIIMOHHBIX 3a00JI€BaHUi, MpaBuiia IOBEACHUS B MPUPOJIE U 00ECTICUCHHUS
0€30MacHOCTH COOCTBEHHOM KM3HEEATEILHOCTH B YPE3BBIUAWHBIX CUTYALUAX MPUPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepHu30BaTh COBPEMEHHBIC HAay4YHBIC OTKPBHITHA B 0OJACTH
OMoJ0orNy;

pa3BUTHE Y 00YyYarONIMXCsl MHTEIUICKTYIbHBIX M TBOPYECKUX CIOCOOHOCTEN B IpoIlecce
3HAKOMCTBA C BBIJAIONIUMUCA OTKPBITUSIMHU U COBPEMEHHBIMHU HCCIIEJOBAaHUSMU B OHMOJIOTHH,
peraeMbIMH €10 TpoOJeMaMu, METOJ0JIOTHEN OMOJIOrMYeCKOro MCCIEAOBaHUS, MPOBEACHUS
DKCIIEPUMCHTAIBHBIX HCCIICIOBAHUN, PEIICHUS OHOJIOTHYECKUX 3a7a4, MOJICITUPOBAHMS
OMOJOTHYECKUX 00BEKTOB M MPOIIECCOB;

BOCITUTAHUE y OOYYaroNIMXCsl IIEHHOCTHOTO OTHOIICHUS K JKMBOM MPUPOJE B LIETIOM U K
OTIETBHBIM €€ OOBeKTaM U SIBJICHHUSAM; (OPMUPOBAHHE DKOJIOTHUYECKOM, TE€HETUYECKOM
IPaMOTHOCTH, OOIIEH KyJIbTYphl TOBEACHHUS B TPUPOJEC; MHTETPAIMH €CTECTBCHHO-HAYYHBIX
3HAHUI;

npruoOpeTeHne 00yJarOIMMUCS KOMIIETCHTHOCTH B PAIlMOHAIBHOM MPHUPOIOTIONE30BAHUH
(cobmroneHue mMpaBuUil TOBEJEHUS B TPHUPOJIC, OXPaHBl BHUJAOB, JIKOCHUCTEM, OHOC)eEphI),
COXpaHEHUU COOCTBEHHOTO 3JIOPOBBSI M 370POBbS OKPYKAIOMIMX JIOACH (COONIOACHUS MEp
npodunakTUku  3a0ojieBaHUM, oOecriedeHue  OE€30MaCHOCTH  JKU3HENEATEIIbHOCTH B
YpE3BbIYAMHBIX  CUTyalMsX MPUPOJHOTO M TEXHOTCHHOIO XapakTepa) Ha OCHOBE
MCIIOJIH30BaHUS OMOJIOTUYECKUX 3HAHUN M YMEHUMN B MIOBCETHEBHOMN KU3HU;

CO37laHUE YCJIOBUM IS OCO3HAHHOTO BBIOOpa OOYYAIONIMMUCS WHIUBHUIYyaTbHOU
o0pa3oBaTeNbHON TPAEKTOPHUH, CIIOCOOCTBYIOMIEH TOCIEAYIOMEMY Mpo(ecCHOHaTEHOMY
CaMOOTIPE/ICIICHHIO, B COOTBETCTBHUU C WHIAWBUIYAIBHBIMA HHTEPECAMH W TOTPEOHOCTSIMH
perHoHa.

OO1iee 4MCIO 4YacoB, OTBEACHHBIX HAa H3y4yeHHE OWOJIOTMHM Ha YTiayOJIEHHOM YpOBHE
cpennero obmiero oopazoBanus, coctariseT: B 11 kmacce — 102 yaca (3 gaca B Hezelto).

Ot6op opraHu3alMOHHBIX (QopM, METOAOB U CPEACTB OOy4YeHHUS OHOJIOTHHU
OCYULIECTBIISIETCS C YUYETOM CHEelU(PUKHN €r0 COJAEP>KaHMsI U HANPABIEHHOCTH HA MPOJIOHKEHHE
OMOJIOTUYECKOT0 00pa30BaHUs B OpraHU3ALMIX CPEAHEro Mpo(ecCHOHATBLHOTO U BBICILIETO
oOpa3oBaHUs.

OO0s3aTebHBIM YCJIOBHEM TPU OOYYCHHH OWOJIOTHH Ha YriayOJIEHHOM YPOBHE SIBIISICTCS
npoBe/ieHne J1a00paTopHbIX M MpakTHUYecKuX padoT. Takke ydacthe oOOydaromMXcs B
BBINIOJIHEHUM TMPOEKTHBIX M  y4eOHO-UCCIIEeIOBATEIbCKUX padoT, TeMaTHKa KOTOPBIX



ONpEeNeNIIeTCS YUYUTEIEM Ha OCHOBE HMEIOIIMXCS MaTepUaAIbHO-TEXHUUYECKUX PECYPCOB M
MECTHBIX MTPUPOJHBIX YCIOBUH.



11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE IBOJIOIHMOHHBIX MPeEACTABJIEHHH B
omosioruu

OomonnoHHass Teopuss Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me Cuitbl 3BOJTIOIMH BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienue cunrerndecko teopun sBoftonnu (CTD). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMEeHHas JBOJIOLMOHHAS  Ouoyorusd. 3Ha4YeHHE
HBOJIFOLIMOHHON T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpauumn

[Toptpetsr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepuxos, 1. . HImaneraysen, Ix. Xongein, /. K.
benses.

Tabmuer u cxembl: «Cucrema xkuBoit mpuponbl (o K. Jlunuero)»,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (HopMuUpOBaHHS
MPUCTIOCOOJICHN y pacTeHnii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nytemectsust Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 60pbObI
3a cymectBoBaHue», «llopoabl romy6eit», «MHorooOpasue KyJIbTypHBIX (opm
KarmycTbl», «[1opoapl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHJ DBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUU IBOJIIOIIUNY.

Tema 2. MUKpPO3BOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsauus Kak 3JeMEeHTapHas eIuHULA 3BOToUUU. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOr0o pa3HOOOpa3usi M CTPYKTypbl mnonyisauuid. M3menenue
reHooHJa TOMyJSIUMU KaK DSJIEMEHTApHOE »SBOJIOLUMOHHOE SBJIICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DOnemeHTapHbie (AKTOPHI (IBKYIIUE CHUJIBI) HBOIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHHWs 4YacTOT ajiened B nonymauusx. Oddext
ocHOBaTend. Iggexm Oymuiiounoco eoprviuwika. CHUdICEHUe 2eHemuueckKo2o
pasnoobpazus: npuuunsl u cieocmeus. llpossnenue s¢hgpexma Opetigpa 2enos 6
oonbuwiux U manelx  nonyrayuax. Murpamun.  M3omsamus  momynsiuii:
reorpadudeckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKkast (pernpoayKTHBHA).

EcrectBennbiii otOOp — HampaBiswonmid (aktop 3BoOIUUA. DOpMEI
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMM, CTaOMIM3UPYIOUINM,  Pa3pbIBAOLIMI



(mm3pyntuBHbIi). [lonoBoit or6op. BO3HUKHOBEHHE M 3BOJIONUS COIHAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE — MpuCNOCOOJIeHW y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3mMoB: MOpP(OJIOTrHYECKue,
duznonornueckue,  OMOXUMHYECKHE,  MoBeAeHUYeckHe.  OTHOCHUTENBHOCTD
IPUCTIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yjbTaT
MUKpOdBOMIOIMU. M3omsus — kimoueBod (aktop BugooOpazoBanusa. Ilytu u
CrIocoObI BHJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monUIIon IU3anus,
rubpuan3aims). JmuTeabHOCTh SBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHUPOBaAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BOMIOIMOHHONM OWOJOTMHM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MMAPa3UTOB U UX
X0351€B. MexaHn3mbl (OPMUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JleMmoHcTpanuu

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabmuupl U cxembl: «MyTallMOHHasE W3MEHUYMBOCThHY», «llomymnsiuonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «IBuwxyiue
CWJIBl HBOJIIOIIUNY, «IDKOJIOTHYECKass M3OJSAIUs MOMYJIAINN ceBaHCKOU (openmny,
«l'eorpadmueckass M3OJAIUS  JTUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «IlomynsairoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSL €CTECTBEHHOro O0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MHnycTpuaibHbll MenaHu3m», «Kubie nckomnaemoiey», «II0OKpOBUTENHCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromnias OKpacka KUBOTHBIX),
«Dusznonornueckre anmanranun», «lIpucrmocoOIEHHOCTh OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Bunbl-nBoiiHukn», «CTpykTypa Buaa B
npupose», «Crnocobsl BugooOpazoBaHus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BUAOB JaHABIIICH», «IKOJIOIMUECKOE BHUI000PA30BAHUE BHUJIOB CHHUID),
«Ilomumnnonasl pacteHuit», «KamycrHo-penednbiii rTuopum.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia IMTHIT |
3BEpel C MpUMEpaMH pPa3IMYHBIX MPUCTOCOOJEHUN, dYyuenaa NTUI[ U 3Bepei
pa3HbIX BHUJAOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, 00pPA30BABIIMXCA
pPa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopHasi padora «BbIsiBlIeHHE H3MEHYMBOCTH y OCOOEH OJIHOTO
BUJIQY.



JlaGopaTtopnas  paGora  «IIpucnocobnmeHuss  OpraHM3MOB U  HUX
OTHOCHUTENbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUIOB 1O MOP(HOIOTHYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTAThI

Metonbl  HM3ydeHHS MaKpO3BOMIOLMHU. [lameoHTONOrMyeckue MeTOJbI
u3ydeHus oHBomonud. llepexomgnsie QoOpMBI U (PUIOTEHETUYECKHE  PSAbI
OpTaHHU3MOB.

buoreorpapuyeckue meTonpl u3ydeHUs: sBoitouuu. CpaBHeHUE QIIOpHI U
(dayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue odnactu 3emnu. Bupsi-
SHAEMUKHU U PETUKTHIL.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bI U3YUEHUS
BOMIIOLMU. ['€HeTMYeCKMe MEXaHU3MBbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBIL.
PyaumenTtapuble  opraHbl M araBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTHYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUs (UIOT€HETUYECKHUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS FEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuia) dBOJONUU. [Ipunyun cmenvt QyHKYuUl.
HeobOpatumocTs 3Bomtounu. ApanTuBHas paauanua. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLIUY.

JeMmoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. ['ekkeb.

Tabmuupbl U cxembl: «DUIOreHETUUECKUI PsIZl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy»,  «Punnodutsr»y,  «CemeHHBIE
nanopoTHukn», «buoreorpaduyeckue 30HB 3emum», «Jlpeid KOHTHHEHTOBY,
«PenmukTery, «HavampHble cTaauu SMOPHUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaIuMeHThI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbHI 4YeJOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIeHUs 3BOJIIOIUNY, «O0I111e 3aKOHOMEPHOCTH 3BOJIIOLIUI.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHUHBIX, AHAJOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIMHA HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHne u pa3BuTHe *KU3HU HA 3emule

Hayunbple TUMOTE3bI TPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcrepmus. [J[JoHayuHble IpeACTaBICHUAS O 3apPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpPOBEpKeHHE ornbITamMu .
Penu, JI. Ciannanuanu, JI. [Tactepa. [IpoucxosxieHne skM3HU U aCTPOOUOJIOTHSI.



OCHOBHBIE JTaIIbI HEOPTaHUYECKOU ABOJIIOLINH. [InanerapHas
(reosoruueckasi) JBOJIOIHUA. XHUMHYECKas HSBOIIONUSA. AOHOICHHBIM CHHTE3
opraHu4eckux BemecTB K3 Heopranuueckux. Omeitr C. Mumepa u I'. FOpu.
OOpazoBanue mnoiauMepoB u3 MoHomepoB. KoamepBarHas rumnoreza A. .
Omnapuna, TMroTe3a nepBuyHoro oyiabona Jlxx. XomnaeitHa, reHeTUYECKas TUIOTe3a
I'. Mémnepa. Pubosumsbl (T. Yek) m runore3a «mupa PHK» VY. TI'mnGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emnu U MeroApl €€ wu3ydyeHusd. lckomaemble OpPraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIIOTHAS
rEOXPOHOJIOTUs. 1'€0XpOHOIIOTHYECKasl IKaJIa: 0HBL, 3Pbl, HEPHOBI, SITOXH.

HauvanbHbie 3Tanmbl opraHndeckord HBOMONMU. [logBIEeHHE W H3BOIOLUA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIJIEHKU KaK aHAJIOT MEPBbIX Ha 3emile COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tambl ABOJIIOLMU BbICIIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuid. Bpixox pacrenust Ha cymy. [losiBiieHME CIIOPOBBIX pACTEHUU W
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. IIpoucxoxkaeHue IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOopaoBBIE )KMBOTHBIE. JKH3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxaeHne MICKOMUTAOIINX U
ntuil. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO ’paM W MepuoiaM: apxel, MpPOTEpO30i,
najgeo3oi, Me3030M, KailHO30il. OOmas xapakTepucTHKa KiluMara |
reojiornyeckux mpoueccoB. [losBieHne W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYrineobpa3zoBaHue: €ro yclioBUs U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTMYECKHE KPU3UCHI MpOouuIoro. IIpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccudpukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYTIIbI OPraHU3MOB.

JleMoHCTpanun

[Toptpetsr: @. Penu, JI. Cnannanuanwu, JI. [Tacrep, . 1. Meunuxkos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.



Tabmuibr u cxeMbl: «Cxema ombiTa @. Penny, «Cxema ompita JI. [Tactepa mo
U3YUYEHUIO CaMO3apOoXAeHUs XU3HW», «Cxema ombita C. Mumiepa, I'. Opm»,
«JTanbl  HEOpPraHWYEecKoW  3Bomouum», «l'eoxpoHosOorMYeckas  IIKaliay,
«HauanpHble 3Tanbl OPraHUYEcKo 3BOMIONUNY», «CxeMa 00pa3oBaHUsS PYKApUOT
nyTéM cumbuoreHeza», «Cucrema XUBOM mpupoab», «CTpoeHHE BUpPYCay,
«Apomopdo3sl  pacTeHmit», «PuHHOGUTE, «OIHOKIETOYHBIE BOJAOPOCIH,
«MHnorokierounbsie Bogopocian», «Mxwm», «llanoporHukm», «l'onocemeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdossl KUBOTHBIXY», «lIpocteitmme», «KuieuHononocTHbey,
«IInockue 4EpBUY, «UIEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,
«IIpecmbikaromuecs», «lItnupyy, «Muekonuraromue», «Pa3Buthe Xu3HU B
apXeucKou spe», «Pa3BuUTHE )KU3HU B MPOTEPO3OMCKON Ipen, «Pa3Butue ku3HU B
[AJIE030MCKOM 3pe», «Pa3BuTre )KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Xu3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPay.

OOopynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuella NTHI[ W 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSDKH OPTraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHas JaboparopHass padora «MoaenupoBaHUE — OIBITOB
Munnepa—tOpu o u3ydeHuro abMOreHHOT0 CUHTE3a OPraHUYECKUX COSIUHEHUN B
NEePBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/I3yyeHue M oOmHMcaHUE MCKONAEMbBIX OCTATKOB
JIPEBHUX OPraHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacCTEHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenbl 1 3agaun aHTPONOIOTMU. METOIbl aHTPOIIOJIOT U H.

CraHOBJICHME TPEICTABICHUN O MPOUCXOXKIACHUM YEJIOBEKa. PelurnosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUU.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBunerenbcTBa  CXOACTBA  4YEJOBEKAa C  JKUBOTHBIMH:  CpPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOkKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBI.



JBukyme cuiibl ((pakTopsl) aHTPOMOTeHe3a: OMOJOTHYECKHE, COI[HANIbHBIE.
CooTHo1ieHne OMONIOTUYECKUX U COITMAIBHBIX (PaKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJUU aHTpOIOTeHe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHBI
(IPOKOHCYJIBI) U PaHHUE MMOHTUIBI — OOIIHE MTPEIKH YeJIOBEKOOOPA3HBIX 00€3bsH 1
JMo/iei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIoAeH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OpyAuN TpyAa. YeloBeK NMpAMOXOIAIIMN U NEPBBIM BBIXOJ JIOJEH
3a  mpenmensl  Adpuku. YenmoBek relmennOeprckuii  — 0oOmMMIA  TIPEOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBEeK HEaHAEPTAIbCKUN
KaK BHUJ JIIOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJIOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpeaenamMu Adpuku.
[TameoreneTrka 1 NajgeoOreHOMHUKA.

DBOJIIOLIMST COBPEMEHHOTO 4ejloBeKa. EcTecTBeHHBId OTOOp B MOIYISLUSAX
yenoBeka. MyTalmoHHbIN mporiecc U noauMopusM. IlomynsuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPexT ocHoBaTeNs» B MOIMYJSIUSIX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacbl. llonatne o pace. bompmme pacel: eBponeouIHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHcKkasi). BpeMs u myTu pacceneHus dYenoBeKa IO IUIaHETE.
EauHcTBO  4yenmoBeyecknx — pac. HaydHass  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoONeHHOCTh YeNoBEKa K pa3HbIM YCIOBHUSIM OKpYXKalOLIEH Cpeabl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruo u
(bU3HONIOTHIO YeTIOBEKa.

MexauciuruinHapable  MeToAsl B ¢u3nueckoi  (OMOJOTHYECKO)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YeJIOBEUECKUX NOMyJsiuuid. buocouuanbHble HcCleOBaHUS MPUPOJBI YETOBEKA.
HccnenoBanrie KO3BOTIOLUHM OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckui, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeTolIbl aHTPONOJIOTUNY, «['0JOBHOIM MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKENeT 4YeloBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBD», «J{BHKYIIIME CUJIBI AHTPOTIOTEHE3a», « IBOJIIOLUOHHOE
JIpEBO  4eloBeKa», «ABcrpamonutek», «YenoBek  ymenslit», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCkui yenoBek» «Heanaepranbipny, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITanbl IBOJIOLMHN YEJIOBEKa», «Packl UetoBeKay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTeH, MpeAMETOB  MaTepuaIbHOU
KyJIbTypbl TpPEIKOB 4YeloBeKa, penpoaykuuu (dortorpadum) KapTuH C
MU(POJIOTUYECKUMU U OHOJIEHCKUMH CIOKETaMHU  TPOUCXOXKACHUS UYENOBEKa,
¢doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJET YeJI0BEKa, MOJIEIb



yepena 4YejloBeKa M 4Yepena IMMMIIAH3€, MOJENb KHCTH 4YEJIOBEKA W KUCTHU
IMMITaH3€, MOJENM TOPCA MPEAKOB YEIIOBEKA.

Jlabopatopnass pabGora «J3yueHne OCOOEHHOCTEH CTpOEHUs CKeJleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYECKUX aJallTallkil YEIIOBEKay.

Tema 6. Dkojorus — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre U pazButue skosoruu B Tpynaax A. ['ymbonbara, K. @. Pynse,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pazgensl u 3amaun
sKO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. llosneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
NpUpOAHbIE W JIabopaTopHble. MoJEnMpoBaHHE B HKOJIOTMU. MOHUTOPHUHT
OKpY’Karomel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00abHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3E€M YenoBedecTBa ¢ npuponor. dopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPBI U 3KOJOTUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpauumn

[Toptpetsr: A. I'ym6oasar, K. @. Pynee, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmuner n cxemul: «Pa3nensl skomorum», «MeTonpl 3konorum», «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEN CPEIBI.

JlaGopaTopHas padora «3yueHue METOJ0B DKOJIOTHYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIOrMYecKre (PaKTOpbl U 3aKOHOMEPHOCTH UX naencTus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKHE, OMOTHUECKHUE, aHTpOINOreHHbIe. O0me
3aKOHOMEPHOCTH JEHCTBHUS 3Kojornueckux ¢akrtopos. [IpaBuno muanmyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3MBbl. JKOJIOTMYECKHE TPYTIIBI
pacTeHMI M JKMBOTHBIX IO OTHOIIECHHIO K cBeTy. CHUrHajgbHas poJib CBETA.
doTonepruoOaU3M.

Temneparypa kak nskonorudyeckuid (axrtop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxunocts kak skonormdeckuil (axtop. IlpucmocoOnenust pacteHuid K
NoJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukaiusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.



Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
IyOMHHAsT ~ TOATIOYBEHHAs,  BHYTpUOpraHW3MeHHas.  DU3NKO-XUMHUUYECKHE
O0COOCHHOCTH cpeji oOuTaHusl opraHu3MoB. llpucrnocoOneHus OpraHu3MoB K
JKW3HU B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE U
TOJUYHbIE PUTMBL. [IpHcrnocoOIeHHOCTh OPTraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HU.

Kusznenusie QopMbl opranuzMoB. [loHsiTHe O JKHU3HEHHOW (QopmMme.
Kusznennsie GopMbI pacTeHUMN: NEPEeBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

buotnueckne (hakTOpBHL. Bunpr  OMOTMYECKMX ~ B3aUMOJEHUCTBHIAL:
KOHKYPEHIUsI, XUITHUYECTBO, cCUMON03 U ero (opmel. [lapasutusm, koorneparus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, ¢abpuyeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpeie
obutanust. [[puHIUN KOHKYPEHTHOTO UCKITIOUCHUS.

JleMmoHcTpanuu

Tabmuubr U cxembl: «Jkonorudeckue (axrtopb», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeniaoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOIOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpPraHU3MOBY», «bBHONIOTHYECKHE PUTMBDY,
«Kuznennoie  Gopmbel  pactenmity, <« KuzHeHHbIE  (GOPMBI  KHUBOTHBIXY,
«IKOocHCTEMA MIMPOKOJIUCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHus», «XumHudectBo», «llapasutusm», «Konkypenuus», «CumOuo3y,
«KoMMeHcanuzm.

O6opynoBanue: repbapund pacTeHUW W IKUBOTHBIX, MPUCITOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTHYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3MMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacCTEHUM, uydella MTULl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, Kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJJIEKIIMHA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repOapu M KOJUICKIIMM PACTEHUM M IKUBOTHBIX, OOJAAIOIIUX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCJIOBUHU >KH3HHU, TepOapuul H
KOJUICKITUU DPACTEHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUaCTBYIOUIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTtopnasi padora «BpIsiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETA.



JlaGopaTopnass paGora «BbiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopatopHass pabora «AHaToOMUYECKHE€ OCOOCHHOCTHM PACTEHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NOMYJISAIM M

OKOJIOTUYECKHE  XapaKTEPUCTUKHU  TOIYJISLIHH. [Momynsimusa  Kak
Ouonoruueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, pru3nuecKkux O0aphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUM NMPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TIOKa3aTENW MOMYJISALUU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpAIIHS.

DKoJioruueckas CTpykTypa nonyJsuud. OleHKa YMCICHHOCTH MOIYJISIUU.
JvHaMuKka MONyiasiuud U €€ peryysiius. bHoTHYecKui MOTEHUHAN MOMYJISIUU.
MopenupoBaHue TUHAMUKU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHMS. Perynsius YUCICHHOCTH MOMYJSIUN: PoJib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUU BUJOB (T- U
K-cTparerun).

[Tonsitue 00 HKONOTMYECKOM HuIIe BHaa. MectooOutanue. MHoromepHas
MoJenb dKosiornueckod Humun Jx.M. XarunHcoHa. Pa3smepbl 3KOI0rMYeCcKou
Huiy. [loTeHnnanbpHas U peaan30BaHHAas HUIILIY.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buosornueckue
WHBa3UH YyKEPOJIHBIX BUOB.

JleMmoHCTpauumn

IToptper: k. 1. XaT4ynHCOH.

Tabmuubl W cXembl: «DKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIANY,
«IIpocTpaHcTBEeHHasi  CTpyKTypa mnonmyssiqum», «Bo3pacTHble  MHUpPaMHJIbI
nonyjsiuun», «CKOPOCTh  3aceleHusi TOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzMammn», «Mogeib 3kosiorndeckor Huimm [x. M. Xatuunconay.

OO6opynoBaHue: repoapuu pacTEHUM, KOJIJICKIIUU KUBOTHBIX.

Jlabopatopnass  padora  «lIpucnocoOnenusi ceMsH  pacTeHUd K
PAaCCEJICHUIO.

Tema 9. Iko0rus c000IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIy
OpraHu3Mamu B OMOIIEHO3E.

OkocucrteMa kak OTKpbiTasi cucrema (A. JIx. TeHcnu). OyHKIHMOHAIBHbBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHUUECKHE OJIOKHU



skocucTeM. [ToUBBI ¥ MBI B AKOCUCTEMaX. KpyroBopoT BEmIEeCTB ¥ TTOTOK YHEPTUHU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeauM  dKocucTeMbl. buomacca u  mpoaykKuus.
DKOJIOTHYECKHUE TUPaAMUIbI YUCEN, 0MOMAacCChl U SHEPTHH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbIe U
BTOPHYHBIE CYKIIECCHM W WX TMPUYUHBL. AHTPOIOTCHHBIC BO3JIEHCTBUS Ha
cykueccu. KnmumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbIE 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCHEMbl MOpell U
0KeaHos. Ixocucmemovl MYyHOP, 1eCO8, CHeneti, nYyChbltb.

AHTPOTIOTEHHBIE HAKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOIECHO3. Pazmmdms
MEXK]Ty aHTPOIIOTEHHBIMH U MPUPOTHBIMHU IKOCHCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojckas
bnopa u ¢ayna. CuHaHTpomuzalusi TOpoJcKoi ¢ayHbsl. buonoruueckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
61008) 6 yHKYUOHUpPOSaHuu 3Kocucmem. TlepeHOC SHEPTUU U BEIISCTB MEXKTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIUN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIM.

Mexanusmol 8030eliCmaus 3a2psA3HeHUl PA3HbIX munoe Ha
CcyOOpeaHU3MEeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS ~ AHMPONOSEHHO20 — B030€UCMBUSL.
MeTom010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdeMmoHcTpanuu
[Toptpert: A. JIxk. Tencnu.
Tabmupt  u cxembl:  «CtpykTypa  OuoueHo3a»,  «ODKocucTeMa

HIMPOKOJUCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipynibl OPraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, NETPUTHASN)», «DKOJIOTHUYECKAS MUpAMHUIA YUCEID»,
«IKonorudeckas mupamuia OMOMaCChl», «IKOJIOTHUECKAss MUpaMUa dHEPTUNY,
«O6pazoBanue 6onoTay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca MOce
noxapa», «IKocucrtema 03epa», «ArporeHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUM B arpoueHosey, «[Ipumepsl ypOosKocucTeM.

O6opynoBanue: repbapun pacTeHUN, KOJUICKITMYA HACEKOMBIX, Uydelia ITHIT |
3Bepeid, repObapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MOJIETh
KOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».



JlaGopaTopnas paGora «l3ydeHue pa3zHOOOpa3usi MENKUX IMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBbIX SKOCUCTEMAX).

IKCKypceHusi «DKCKypCUsi B TUITUYHBIN OuoreoiieHo3 (B AyOpaBy, Oepe3HsIK,
CJIbHUK, HA CYXOJI0JbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcHsl «IJKCKypCcHsl B arpodkKocucteMmy (Ha Moje WIM B TEITUYHOE
XO34MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmierianerapHasi o0ojiouka 3eMJM, Tll€ CYLIECTBYET WU
CyllleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npejacraBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. JKuboe
BeIeCTBO OMocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
ri06abHOM PKOCcHCTeMBbI. JnHamuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepojaa, a30oTa). PUTMUUHOCTE sIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonarue o Omome. OCHOBHbIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIEC U IITMPOKOJIUCTBEHHBIE JIeca, CTENH, CABAHHBI,
IIyCTBIHHU, TPOIIMYECKHUE JIECA, BBICOKOTOpbs. KimmMar, pacTUTeNnbHbINA U ) KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 QYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUH.

JleMmoHcTpanuu

[Toptpetsi: B. 1. Bepnanackuii, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepsl 3emmm», «KpyroBopot azora B mpupoje»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopona B mpupoe»,
«KpyroBopoT Boabl B mpupojie», «OcHOBHBIE OMOMBI cymmy», «Knumatnueckue
nosica 3emsn», «TyHnpay, «Taitray, «Cmemanunbiii jecy, «llIupokonrcTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbinsy, « Tponudeckuii gecy.

OO6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:ka0OIIafA cpeaa

DKOJIOTUYECKHE KPU3UCHI M WX NpuuuHbl. Bo3aelicTBue dYenoBeka Ha
ouochepy. 3arps3HeHue Bo3mymHOW cpensl. OxpaHa Bo3ayxa. 3arpsi3HCHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpONOreHHOE BO3JIEHCTBUE HA PACTUTEIBHBIN U *KUBOTHBIM Mup. OxpaHa
pPaCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacusie kuuru. Oco0o oxpansiembie mpupoanbie Ttepputopun (OOIIT).
boranuueckue casibl ¥ 300J10TUYECKUE TTAPKHU.



OCHOBHBIC TPHUHIMIBI YCTOMYMBOTO PA3BUTHUS UYEIOBEYESCTBA W IMPUPOIBI.
PanmonansHOo€ ~ MPUPONOMONIB30BAHUE U COXpaHEHHE  OHMOJIOTMYECKOTO
pazHooOpa3ust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOATHBIE TOCIECTBUA.

Pa3BuTHEe METOJOB MOHUTOPHMHIA PA3BUTHS ONACHBIX TEXHOTECHHBIX
nporieccoB. Cucmemuvle uUcCcie008anus nepexooa K pecypcocbepecaiowei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvlie ungopmayuonnvie cucmemsl, obecneyugarouue O00CmMyn K
uHgopmayuu no  cocmoaHUl0 OMOENbHLIX U008 U Ikocucmem. (OcCHOBbI
aKopeabuumayuu dKocucmem U cnocooos 060pvOLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHbix 9KOCUCTIEM.

JleMoHCTpauun

Tabmuubl u  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepbl», «3arpsisHeHue 1MouBb», «llapHukoBbii  Adhdext», «Ocobo
OXpaHseMbIC MPUPOTHBIE TEPPUTOPUNY», «MOJEIN YIPABISIEMOTO MUPaY.
O6opynoBanue: (ororpaguu OxXpaHsSEMbIX pAacTEHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OoOy4YaroIMUMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMH, MPUCYLIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue NpasoCO3HAHUs  DKOJOTHYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUmMb 1IeIIA U CTPOUTH KU3HEHHBIE TUTaHbI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTHU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMM COLMOKYJIBTYPHBIMUA, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBAXXCHUS K 3aKOHY U IPABOIOPAJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONbITA U OMNbITA ACATCILHOCTH B IMPOIECCE peaav3alyd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U IIPaBOMNOPSIIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOocucTeM, orochepsr);

AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPY U3y4YCHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC y‘-Ie6HBIC I[@IZCTBPIH (HO3HaBaT€J'IBHBI€, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpCAlbHbIE Y4YEOHbIE JEWUCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrH4YecKue JeCTBUS:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAacCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpeacTtsa Uil IIPEACTaBIICHHUS
CYLLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3iMUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYSHHUIO HOBOTO
3HAHWS, €ro WHTEPIpETAlH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YI€OHBIX M COITMAIbHBIX TPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HECSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO01enme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYALUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yJbTAaThl OCBOCHHUSI COJIEpXaHUsI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
rojiaMm U3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U pOJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHs
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basumnoga), IIPUHIIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, H3MEpPEHHE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUICCTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BbISABIATH OTIUUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATh TPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs Ielb WUCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

YMEHHE OLICHHBATh JTUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMNpPaBIEHHOEC W3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiiell mpodeccuoHambHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBl MHpA, B TO3HAHMM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIONIIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHs DBOJIOIHH), YICHHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. JlubOuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
WCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJeHUE, DKCIEPUMEHT), CIOCOOaMHU BBHISBIICHHS M
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHME BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONUN HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIOKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISAT  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISBISTh IPUUNHHO-CIICICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHME Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOruw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  TMOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YIIIYOJIATh ITO3HABATEIbHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIETO oOpa3zoBaHus






11 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposBbie)
Ne /i Konrpoabnbie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
2 MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
Maxkpo3BotoLUs U €€ PE3ybTaThl 6
[TpoucxoxaeHrue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 IIpoucxoxaeHre yenoBeKa — aHTPOIIOTEHES 10 1
DKOJoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OPraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKoJ0rusl BUJ0B U MOIMYJISILUMA 0.5
DKos0rus coodIecTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 Yenosek 1 OKpykarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fI[Sy‘ICHPIH :)lﬁ[()l:lI;OBaTeJIbele
padoThI padoTsbI pecypen
1 OposmononHas Teopus Y. lapsuna 1
) JIBHOKyILIME CHIIBI 3BOJIFOIMU BUAOB 11O Y. |
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN |
U UCKYCCTBEHHBIN 0TOOP
4 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: |
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIUS
6 [Honynsiius — snemMeHTapHast €IMHULIA |
3BOJIIOLIMU
3aKOH reHETHYECKOro paBHoBecus JIk.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 0.5
pabota «BrIsiBIeHE U3MEHYUBOCTH Y '
oco0elt 0ZJHOTrO BU1a»
8 DOneMeHTapHbIe GaKTOPBI IBOTIOLUU 1
9 DddexT ocHoBarens. dpdext |
OyTBUTIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30n0muu nomyJsisiui: 1

reorpaduueckas, Ouonormueckas

11

EctecTtBeHHbI 0TOOp — HanpaBISIOLINI
(hakTOp IBOTFOITUHN




12

[TosoBoit oTO6OP

13

[TpucrocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparopuas pabora «3ydeHne
apoMop(h030B ¥ HINOANATITAIIUH Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocodaeHN y OpraHu3MoB:

Mopdonoruaeckne, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITOBEICHUECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCTH

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIOB
110 MOP(OJIOTHIECKOMY KPHTEPHIO»

CrpykTypa BUaa

0.5

17

Bunoob6pa3oBanue kak pe3yiabrar
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOOWHU U STTHAECMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonToNMOrNYECKHE
MCTOAbI U3YYCHHA 3BOJIFOINTUN

20

buoreorpaduueckre METOIbI U3yYECHUS
IBOJIIOLIMU

21

22

OMOpPHUOTOTHYECKHE U CPaBHUTEIHHO-
MOP(OJIOTHYECKUE METOIBI NU3YUCHUS
3BOJIIOIUA

MOJ'ICKyJBIpHO-I‘eHeTI/I‘{eCKI/IC,
OMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3YYCHHA 3BOJIFOIUN

23 OO61re 3aKOHOMEPHOCTH BOJIIOIUH
24 AnantuBHas paguanus. HepaBHOMEpHOCTh
TEMITIOB 3BOJIOIUU
)5 Hayunbie runote3nbl mpouCcXoxACHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe PEACTABICHUS O 3aPOKICHUH
KU3ZHU
7 OcHOBHBIE 3Tarbl HEOPTAaHUYECKON
HBOJIIOLINH
28 ['unoTe3bl 3apokIeHUs KU3HU
WcTopus 3emau 1 MeTOIbI €€ N3yUeHHUS.
29 Jlaboparopnas pabota «/3ydyenue u 0.5
OIHMCaHKE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpraHU3MOB)
30 HauanbHble 3Tanel opraHnyecKkoin
3BOJTIOLUAA
31 DBOIIOIUS DYKAPUOT
OCHOBHBIE 3TaIbl YBOIIOIUN
1 pactutenbHOro mupa. [IpaktTuueckas 0.5
pabora «3yuenne ocoOeHHOCTEH '
CTPOEHUSI PACTEHUN Pa3HBIX OTACIIOBY»
1 OCHOBHBIE 3Tarbl HBOJIIOIUN KUBOTHOTO
Mupa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas
34 pabora «3yueHue ocooeHHOCTEM 0.5
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)»
35 Pa3BuTHe u3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOT'MYCCKUE

36 KPHU3HCHI NIPOLLIOrO

37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro
Mupa

19 OCHOBHbBIE CUCTEMAaTUYECKHE IPYTIIIBI
OpPraHHU3MOB

40 AHTpONOJIOTUSI — HayKa O YEeJIOBEKE

41 PasButne npexacrasienuii o
IIPOUCXOXKACHUN YeJIOBEKa
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3y4yenue ocoOeHHOCTEH 0.5
CTPOEHHMSI CKeJIeTa YeJI0BEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIOKYILME CHIIBI AHTPOIIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E

45 OcCHOBHBIE CTaJUU aHTPOIIOT€HE3a

46 [TaneoreHeTrka 1 nmajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pacsl. [IpakTnueckas

48 pabota «M3ydyeHune 3K0I0rnIecKux 0.5
ajlanTalnui 4eJoBeKay

49 MexucuuIIMHApHbIE METOIBI

AHTPONOJIOTUH




50 3apoxaeHUE U pa3BUTHE HKOJIOTUU 1
Mertoas! akonoruu. Jlabopatophas padora

51 «/3yueHue MeTo10B FKOJIOTMUECKUX 1 0.5
HCCIIEA0OBAHUN

5 3Ha4YeHHUE 3KOJIOTMYECKUX 3HAHUM IS |
YeJI0BeKa

53 Okonorndyeckue GaxKTopsl 1
Abuornueckue paktopbl. CBET Kak

54 skosiormueckuii pakrop. JlabopaTopHas | 0.5
pabota «BrIsiBI€HNE TPUCTIOCOOICHUI '
OPTaHU3MOB K BIIUSTHHIO CBETa)»
Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUH (paKTop.

55 Jlaboparopuas pabota «BrisiBicHME 1 0.5
MPUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIepaTypb»
AbuoTtnueckue pakropsl. BiaaxkHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas | 0.5
paboTa « AHATOMHUYECKHE OCOOEHHOCTH ’
pacTeHui U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 XKuznennsie GopMbl OpraHU3MOB 1

60 buortnueckue paxTopsl 1
3HayeHrne OMOTUYECKUX B3aUMOCHCTBUI

61 JUIsl CYILLECTBOBAHUS OPIraHU3MOB B Cpezie 1
oOuTaHus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1




MomyJsinun

OCHOBHBIE TTOKa3aTeIIN IIOIMyJIIOHU N :

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U
MOJIOBAsl CTPYKTYypa
OcHOBHbIE MOKa3aTeNN HOMYJISIHUN:

64 POXKIAEMOCTb, PUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

65 DKoJoru4eckasi CTpyKTypa MomnyJsiuu

66 JluHamMuKa MOMYJIALNU U €€ perysauus

67 KpuBbie pocTa 4MCIEHHOCTH MOMYJISIIHH.
KpuBbie BoKUBaHUS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CeMSIH PACTCHHUU K PACCEIICHUIO

69 Bun kak cucrema nomnynsuui

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPbITasi cucTeMa

7 KpyroBOpOoT BEmIECTB ¥ MOTOK YHEPTHH B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN IKOCHCTEMBI

75 DKOJOTHYECKHE MUPaMHIbI

76 N3menenns cooOIecTB — CyKIIECCHHI

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCUCTEMbI MOpeil U OKEaHOB

78 [IpupomHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJp, JIECOB, CTEIIEH, TyCTHIHb

79 AHTPOIOTr€HHbIE SKOCUCTEMBI

20 Ypboakocucremsl. [IpakTuaeckas pabora 0.5
«HW3ydeHue u onucaHue ypooIKOCUCTEMBD '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHU3Mbl BO3AEHCTBUS 3arpsi3HEHUN

2 pa3HBIX TUIIOB HA CyOOPTaHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocdepa — obmemianerapHas 00009Ka
3emin

84 VYuenue B. U. Bepnanackoro o 6uochepe

g5 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

26 KpyroBopoTs! BelecTs u
OMOTe0XUMHYECKUE IIUKIIbI

%7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uoCheps

89 OKOJIOTM4ECKHE KPU3KUCHI U UX TIPUINHBI

90 Bo3zaeiicTBue yenoseka Ha Ouochepy

91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 OxpaHa npupos

93 OCHOBHBIE IPUHIUIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOAbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIB30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TeMe « MHUKPOIBOJIIOLHUS U 1
e€ pe3yaIbTaThi»

96 Q§06meHHe 1o Teme «Makpo3BOIIOLHUS U |
e€ pe3yIbTaThl»

97 O606menue o Teme «IIpoucxoxacHue u |
pa3BUTHE KU3HU HA 3eMIIe»

08 Oo6o06menue o Teme «IIpoucxoxacHue 1
YeJI0BEeKa — aHTPOTIOTCHE3)

99 Oo6o06muieHne o TeMe «DKOJIOTHS — HayKa O |
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

100 O6o06menune o Teme «OpraHu3Msbl ¥ cpena |
oOuTaHUS

101 O606H1€Hlil’e o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIU I

102 O600mmenue mo teme «buocdepa — |
rJI00abHAast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
pCIICHUH KU3HCHHO BAKHBIX COIMATBHO-3TUYCCKUX, YIKOHOMHUYUCCKHUX,
HKOJIOTUYECKUX MPOOIJIEM YETOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIBE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)I(HLIX y‘IéHLIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Bnanenune cucremoil 3HaHWMIT 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, UCMOJb3YEMBIX B OMOJOTMUYECKUX HCCIIEAOBAHUSAX >KUBBIX
O0OBEKTOB M D3KOcHUCTeM (OmucaHWe, W3MEpeHue, MPOBEACHUE
HaOJt0/IeHnH); CcHoco0aMy BBISBJIECHUS W OLIEHKH aHTPONOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTATh THIOTE3BI, MPOBEPATH WX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYs IeNb HCCIEIOBaHUS, aHATU3UPOBATH
MOJTyYeHHbIE Pe3YJIbTATHI U J1€1aTh BHIBOJBI.

BblsiBieHHEe 3aBUCHMOCTH  MEXJYy HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TTOYYEHHBIX Pe3yJIbTaTOB U (hOPMYITHUPOBAHHUE BBIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHSITI/If/i, Teopnﬁ 1 3aKOHOB

YMeHue BiajeTb CHUCTEMOM OHOJOTMYECKHX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralole OWOJOTMYECKUE TEPMHUHBI M TOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJ[, TOIYJIALHMSA, SKOCHCTEMA,
Ouorieno3, onocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONMMEPHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIeJCTBEHHOCTb, W3MEHYMBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHuUTeTa II.
Opnux, .M. MeunnkoBa, XpOMOCOMHAsi TEOpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsinieBoro cxonactsa K. bapa, 3pomronmonHas

teopuss Y. JlapBuHa, CHHTETHYECKas TEOPUS DSBOJIIOLHUH, TEOPHUS




anTponioreHe3a Y. [lapBuna; Teopus OmoreoreHo3a B.H. Cykauéga;
yuenue H.W. BaBuinoBa o neHTpax MHOrooOpasus U MPOUCXOKACHUS
KyJIbTYpHbIX pacTeHuit, yudenue A.H. CeBepuoBa 0 nOyTix u
HampaBJIeHUsX 3BojronuH, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHHs mpusHakoB [. Mennens;
CUEIUIEHHOTO HAaclIeIOBaHUs IPU3HAKOB W HapyLIEHUs CUEIJICHUsS
reHoB T. MopraHa; roMOJIOTMYECKHUX PSAOB B HACIEICTBEHHOU
nsMeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapnu u B. BaiinOepra; 3apoasimeBoro cxojactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuauMyMa }O. JIubuxa, 5KOJIOrM4eckor mupaMuibl YUCE,
O1OMAaccChl U SGHEPTUN);

runotesbl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OynboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumatb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABJIATH
IMPUINHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICEAYEMbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, mnmpoueccamMm W ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXCEMbl CKPCHIUMBAHHA I PA3HbIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHMU3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DOHEPI'UU B 9KOCUCTEMAX (HGHI/I IUTaHuA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB Yy pAcCTEHMH, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMu oOMEeHa BELIECTB; dTallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMy ’MOPUOHATILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMS,
IpoLeccaMi  SBOJIIOLMM; JBWKYIIMMU CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX 3KOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIC TPU3HAKH:

CTPOEHHSI BUPYCOB, KJIETOK MPOKAPHOT M 3YKAPHOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BHJIOB, OHMOT'€OIICHO30B, SKOCHCTEM U
Oomochepsl; CTPOCHUS OPraHOB W CHUCTEM OPTraHOB PACTCHHIH,
’KHBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATCIBHOCTH, POTEKAIOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJOrHYECKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMaUM U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHUOreHe3a, NOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJbHOIO Pa3BUTUSl OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCHUCTBUSA TI'€HOB, TIE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
oTOOpa,  CTAaOWIM3MPYIOLIETr0, JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOT0 M CUMIATPUUYECKOTrO
BUZI000pa30BaHusl; BIMSHUS JBHKYIIMX CHJI SBOJIIOLMU Ha TEHO(OH]
MIOTYJISALUY; TIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpeie OOHWTaHus,
YyepeloBaHMUsl HAIPaBJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KIETOK IIPOKapMOT M JYKapHOT; OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOMeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, PAa3BUTHSI W
Pa3MHOXKEHHUS, UHIWBUIYAJbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBAHKE, ECTECTBEHHOIO 0TOOPA, BUA000Pa30BaHMs,
MPUCIIOCOOJIEHHOCTH OpraHU3MOB K cpeAe OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPyrOBOPOTa BEILECTB M INpEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aUMOCBS3U
OpPTaHU3MOB W cpenbl OOWTAaHWS;, ENWHCTBA YEIOBEYECKHX pac;
HEe0OXO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpazus
BUJOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHUPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJICpKaHUs; WHTEPIPETHPOBATH ITHUYECKUE AaCIEKTHl COBPEMEHHBIX
WCCIIe/IOBaHW B~ OWOJOTHHM,  MEAWIUHE,  OHOTEXHOJIOTHH,
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xak HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMS — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemble UMM 1poOiembl. DyHIaMeHTadbHbIE, NMPUKIATHBIE U MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizanHpie ¢ Ouonorueil. 3HaueHue OWONIOTUU B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAMUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIHOHHO-BUAO0BOM, 3KOCHCTEMHBII
(buoreonieHotuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOAANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >XKUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHUS

MaTepuun

Mertoapl Ouonornyeckoi Hayku. HaOmronenue, u3MepeHHE, SKCIIEPUMEHT,
cucreMarusanus, Metaadaimui. IloHsTme o0 3aBHUCHMMONl M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumnore3a. Ilonstue BbeIOOpKM U €€ pocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX pE3yJbTaTOB.
[IpnunHBl HCKaXKeHUs pe3yJbTaTOB HKCIIEpUMEHTAa. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(QDyHKIIMOHANIbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeToapl MOJIEKYJIIPHOUM M KJICTOUYHON OMOJIOTUN: MUKPOCKOIIHSI, XpoMaTorpadus,
anexTpodopes, MeTOJ MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPUPYTHPOBAHUE, KYIHTHUBUPOBAHHUE KIECTOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u

e€ poJb KaK pacTBOPHUTENS, pearcHTa, y4yacTHE€ B CTPYKTypPHUPOBAHMH KIIETKH,




TEIUIOpETyIsalni. MuHepanbHbIe BENIECTBA KIETKH, WX OHMOJOTHYEcKas pOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue monumepsl. benku. AMHUHOKUCIOTHBIH COCTaB  OENKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
CBA3b. BTopuuHas, TpeTUyHas, 4YETBEPTUYHAs CTPYKTYphl. JleHarypaius.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuU OEIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbl, OJIMTOCAXAPUABI U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XUMUYECKHE CBOICTBA  yrJIeBOJIOB.
buonorudeckue GyHKIIMU YTIIEBOIOB.

Jlumuapel. TunpodunbHo-rHapodoOHEIe cBolicTBa. Kiaccupukanus JIMOUIOB.
Tpurnuuepunsl, dochonunuas, BOCKH, CTepouabl. buonorumdeckue GyHKIUU
munuaoB. O0mre cBoicTBa OMONIOrMYECKUX MEMOpaH — TeKY4YeCTh, CIIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneoruasl. [Ipuniun xommnementapuoctu. Ilpasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaenue u ouonorudeckue ¢pynkunuu JJHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUU B
kietke. CexkBennposanue /JHK.

CrpyktypHast Ouoyiorusi: OMOXUMHUYECKHE U OUO(DU3MYECKHE WCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

23

Tunsl  KiIETOK: dykapuoTHYecKas M nIpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcoOeHHOCTH CTpOeHUusi TreTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre ¥ (pyHKIIMOHMpPOBAHHWE SYKApHUOTHUECKOM KieTku. Ilnma3zmarmueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iia3MaTuiyeckoil MeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMmOpaHy: maccuBHbI  (auddysus,
obOnery€énnass nud@ysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOLIMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hutomnazma. Ilutozons. Ilutockener. JIBukeHwe uuToriasmMel. OpraHoubl
KIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE U (YHKIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIEeTKH. CTpOeHHe TpaHyJIIpHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [manmkuit




2.4

(arpaHyJspHBIA) SHAOIUIA3MATHYECKUN peTukyiayM. CekpeTopHas (GyHKUUS
annapata ['onpmxu. TpaHcmopT BellecTB B KIIETKE. Bakyonau pacTUTEIbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenne n (pyHKIMM MUTOXOHIpPUN M TuacTupi. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapUOT.  XJIOPOILIACTHI,
XPOMOIIIACTBHI, JIEMKOIUIACTBI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrtpoeHue M (QYHKUMM HeMEeMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduinaMeHTs.. MplieyHble  KIETKU.
Mukpotpyoouku. Knerounsrii nentp. CTpoeHHE U ABWKCHHE KITYTUKOB U
pecHrueK. MUKpOTpyOOUKH LUTOMIa3Mbl. LIeHTprob.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢byskuuu. SnepHbiii OenkoBBI MaTpuKc. IIpocTpaHCTBEHHOE pPACHONOKEHHE
XpoMocoM B HHTep(a3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOW, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN W TeTepOoTpOdHBIN. YuacTue KuCIopoaa B OOMEHHBIX
mporeccax. OJHepreruyeckoe ooOecrieueHue KiIeTKH: mnpeBpaiieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakluil KJIETOYHOTO
Metabonmu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHM3M JICHUCTBUS.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHUUYECKHX KaTanu3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

[lepBuuHBIl CHUHTE3 OpraHWYEeCKUX BemecTB B kierke. Potocunre3. Ponb
XJIOporiacToB B mporecce (orocunTeza. CBeroBass W TemMHOBas (hasbl.
[IponyxTuBHOCTH (QoTOCHHTE3a. BiMsHHMe pa3nuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHUHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3a.

AHa’poOHbIe opraHu3Mbl. Buner Opokenus. [IpomykTel OposkeHUsS H UX
UCIIONIb30BAaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MbI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoian3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIIOKO3BIL.

buonornueckoe oxkucieHUE, WIM KIETOYHOE JbIXxaHHE. Ponp MUTOXOHIpUN B
mporeccax OHMOJIOTrMYECKOT0 OKHCJICHHUS. [Muknuueckue peaxiuu.

OxkucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro myTu oOMeHa
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BEIIECTB Mepe1 aHa3POOHBIM. DPPEKTUBHOCTh SHEPIeTUIECKOTO 0OMEHa

Peakuuu matpuyHoro cuHTe3a. I[IpMHIMI KOMIUJIEMEHTApHOCTH B peaKLUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbeix PHK B OGuocunTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KonmupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zanys reHomMa y mpoKapuoT U dyKapuoT. Perynsuus akTHUBHOCTU I'€HOB Y
npokapuot. ['mnoreza onepona (®. XKako6, K. Mano). Perynsamus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycel — HekierouHbsle (OpPMBI JKM3HH M OONHMraTHbie napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycubie 3a0oseBanus uenoBeka, KUBOTHBIX, pactenuid. CIINJ], COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii 1nwmki, ero mepuoabl u  perymsimus. MHTepdaza W MHTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B HMHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecunTeTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, AHTHIIAPAJUICIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rariouIHbIi - Habopbl XpoMocoM. ['omosnorumynsle XpomocoMmbl. IlojoBbie
XPOMOCOMBI.

Jenenue xietkn — MuTo3. CTaguu MHUTO3a U IMPOMCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsuus MmutoTndeckoro nukia kieTku. [lporpammupyemas kietoynasi rudesns
— amnomnTo3.

CDYHKHI/IOHaHBHaH TCHOMHKA

3.1

OpPaHI/ISM KakK OMOJIOTHYeCKas CHCTEMa

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYash BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALUA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe paszmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun menosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosornueckuii cmpici Meiiosa
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1 IIOJIOBOTIO Iporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.
[Ipen3aponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpa3oBaHue u pa3BUTHE MOJIOBBIX KieToK. CrepMaToreHe3 M OOIEHE3.
Crpoenue moJiOBBIX KiIeTOK. OIIOJOTBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHTOrene3). Craauum sMOpHOreHesa
YKUBOTHBIX (Ha mpuMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
Ipo0JieHUsT MJIEKOIMTAIOMIMX. 3apOAbILEBbIe JUCTKH (racTpyisanus). 3akiaika
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBalOIIerocs 3apoibllia (3MOpUOHANbHAs WHAYKLHKSA). 3akiajka IJIaHa
CTPOEHUS JKMBOTHOTO KaK pe3yJIbTaT HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
BnusHue Ha SMOpHOHaNBHOE pa3BUTHE pa3IMUHBIX (DAKTOPOB OKpYIKaroIleH
cpenpbl.

Poct u pa3zsButue xuBoTHbIX. [TocTamMOproHnanbHblil nepuosa. Ilpsimoe u Henpsamoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOjOrMyeckoe 3HAUEHUE NPSAMOrO M HENPSAMOrO Pa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocra XUBOTHbIX. DakTOpsl perymsiuuu
pocTta JKMBOTHBIX M denoBeka. CTaiuM NOCTAIMOPHMOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4esloBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PasmMHoxeHne u paszButue pacteHuid. I'amerodputr u cnopoputr. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuidl. OOpazoBaHue U

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjiaquu OHTOI'CHE3a Y paCTeHI/Iﬁ N )XUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HAYKH. OcHOBHbBIE
TCHETHYCCKHUE ITOHSATHS W CHUMBOJEL | OMOJIOTMYHBIE XPOMOCOMBEI, aJlJICJIBbHBIC
I'CHBbI, aJIbTCPHATHBHBLIC IIPU3HAKH, )IOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HAK,
roMo3uroTa, rerepo3nurora, 4YucTasd JIMHUA, TI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-IeCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIIPHO-T€HETHYECKUI

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH eInHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Brtopoil 3akoH
MeHngens — 3akOH paclIeIyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. [ umores3a 4MCcTOTH raMerT.

AHanuzupytouiee ckpenuBaHue. IIpomMexyTOuHBIM XapakTep HacleqOBaHMUS.
Paciiernuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJEeA0BAHUE TI'€HOB, HAPYILICHUE CLEIUICHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHhIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHune mNpU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTpornus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieau3M. B3auMoOJencTBUE HEAJIEIbHBIX T€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. MI3MeHYnBOCTb
npyu3HaKoB. KauecTBeHHbIE M KOJIMYECTBEHHBIE NPU3HAKU. BUAbl MW3MEHUMBOCTH:
HEHACJICACTBEHHAs U HACIIECTBEHHAS.

MomndukaonHas ~ W3MEHYMBOCTh.  Pomb  cpemsl B (popMHpOBaHUH
Moax(UKaMOHHOM n3MeHunBocT. HopMa peakuuu npusHaka. BapuanmoHHslit psg
u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOIM(UKAIIMOHHON
M3MEHYHUBOCTH.

I'enorunuyeckas n3meHunBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHUMBOCTU. BHibl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MyTAllIOHHASL.

KomOunatuBHas u3MeH4YMBOCTb. Mel03 U TMOJNOBOM mpolecc — OCHOBa
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3/1aHUU
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/A.

MyTanuoHHas U3MEHYMBOCTb. BUIbI MyTalluil: T€HHBIC, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHIYLMPOBaHHBIE MYyTalMU. SEpHbIE M LUTOIUIA3MAaTHYECKHE
MyTaiuu. COMaTHYECKUE U MOJIOBBIE MyTalH. [ [pHurHBI BOSHUKHOBEHUS MYy TaLMH.
MyrtareHpl M HMX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAal[MOHHOIO
Iporecca. 3aKoH TOMOJIOTHUYECKUX PsJIOB B HacileACcTBeHHON n3meHunsoct (H.U.

BaBI/IJ'IOB). BHCHI{CpHa}I N3MCHYHMBOCTHh U HACJICACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoiHas MNporpaMMa HCCIEIOBAaHUSA TIe€HOMaA
yernoBeka. MeToabl  HM3Yy4YEHUsT TEHETUKU  YEJOBEKAa: TIE€HEaJOTMYeCKUi,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MOMYJISIHUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETHYECKHIA. CoBpeMeHHOe onpeaeseHue TCHOTHIIA:
IMOJJHOT€EHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIIP-anamm3a. HacnencrBeHHble — 3a00jeBaHUs ~ YeJIOBEKAa. | €HHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKA. bonezuu C HAaCJICICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIMIIMHCKON F€HETUKH B MPEIOTBpPALICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yenoBeka. CTBOJIOBEIE KIIETKU
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JloMecTukaius U ceNeKius. 3apoxkIeHre CeJIeKIMU U jomecTukaimu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJBTYPHBIX PAaCTECHHH.
Ponb cenexkiyu B co3qaHuM COPTOB PaCTEHUN M MOPOJ KHUBOTHBIX. CopT, Mopoaa,
TaMM. 3aKOH TOMOJIOTUYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
WHJIUBUyaTIbHBIN. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MpoU3BOUTENIeH MO MOTOMCTBY. OTOOp O TE€HOTHUIy C MOMOUIBIO OICHKHU
(eHoTHIAa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ ToMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/I CEJICKITMOHHOM paboThl. PajnannoHHbIN 1
XUMHYECKU MyTareHe3 Kak MCTOYHHK MYyTaluil y KyJIbTYpHBIX (opm
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PENAKTUPOBAHUS UM METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BHyTpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepoJcTBeHHOE CKpelMBaHWe, WM ayTOPUIUHT.
I'ereposuc u ero npuumsbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OtnanéHHas
rubpuamsanysi. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKIIMU PACTEHUH U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCNOIB3yEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJIbTYPBI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpajuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJyuyeHHE  KUCIOMOJIOYHBIX  NPOAYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTH MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCTpyupoBanue pekoMOuHaHTHbIX JIHK. JlocTmkeHus W TEpCIEKTUBBI
XpOMOCOMHOW M TEHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cucTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukamuu opraHu3mMoB. OCHOBHBIC
CHUCTEMATHUYECKUE TPYIIIHI OPTaHU3MOB.

OCoOOEHHOCTH CTPOCHHUS W KH3HEACATECIHLHOCTH OJHOKIECTOYHBIX OpPraHHU3MOB.
bakTepuu, apxeu, 0JHOKIETOUHBIE TPUOBI, OJHOKIECTOYHBIC BOJOPOCIH, APYTHE
npoTUcThl. KoOHMaIbHBIE OpraHu3Mbl. J[BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amEOouHOE, KTYTUKOBOE, PECHUYHOE. 3aliTa Y OJHOKJIETOUYHBIX OpPraHU3MOB.

PaznpaxuMocTh y OJHOKIIETOYHBIX OPraHu3MOB. TaKCUChI
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4.3

4.5

4.6

MHoOrokJjieTouHbI€ pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpaszoBarenibHasl, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocTy cTpoeHUs, PYHKIHN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereratuBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHui. OyHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTCHUI: TPONIU3MBbI U
Hactuu. llormomeHune BOABI, YIVIEKHUCIONO ra3a W MUHEPAIBHBIX BEILECTB
pacrenusmu. Jlpixanue pacreHuil. uddysus ra3oB yepe3 MOBEPXHOCTb KIETKU.
TpancnoptHele cucTeMbl pacTeHMil. Bbinenenue y pacreHumid. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpencrtBa MacCUBHONM M XMMHUYECKOMN
3auThl. OUTOHIMIBL.

Pa3npaxxuMocTh M perynsuus y opraHuzMoB. Pa3npakxuMocTe M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrbIe BeliecTBa U UX 3HAYCHHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3anMOCBS3b  4acTe€il  MHOTIOKJIETOYHOTO
opranusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
JKABOTHBIX TKaHEW: JIUTENHANIbHASA, COCAMHMUTENIbHAS, MBIIICYHAs,, HEpBHas.
OcoOenHoctu cTpoeHHs, (YHKIMA U pacloNOKEHUsT TKaHeld B oOpraHax

JKHUBOTHBIX U YCIIOBCKaA

Oprasbl U CUCTEMBI OPTraHOB UBOTHBIX. DYHKIIMU OPraHOB M CHCTEM OpPIraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbiii u BHyTpeHHUH ckeneT. CTpOCHHE W THUIIBI COCTUHECHHS
KOCTEH.

JIBM>keHHEe MHOTOKJICTOYHBIX JKHUBOTHEIX. IluTanme kuBOTHBIX. IluTanme
MMO3BOHOYHBIX )XKHUBOTHBIX. [[pixaHue xkuBOTHBIX. KoxkHOE npixanue. XKabepHoe u
JIEFOYHOE JbIXaHHUE.

JIpIXxaHrue MO3BOHOYHBIX >KMBOTHBIX. JBOJIOLHMOHHOE YCJIOKHEHHE CTPOCHHS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. JIpIXaTelbHAs CHCTEMa delloBeKa. MexaHu3M
BEHTWJIAIIMK JIETKUX Yy TTHIl W MIJICKONMUTAIONMX. TpaHCIOPT BEIIECTB Y
opranu3moB. TpaHCHOpPT BeUIECTB y XUBOTHBIX. KpoBeHOcHast cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpaIeHusi. JBOJIONUOHHBIE  YCIOXXHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX XMBOTHBIX. BbIjeneHue y opraHu3moB. Beigenenue y
#KUBOTHBIX. CoKkpaTtutenbHble Bakyosu. Opransl BeiaeneHus. CBs3b MOJIOCTU TEa
C KPOBEHOCHOM W BBIICIUTEIIBHON CUCTeMamMu. BpinelieHHME y NO3BOHOYHBIX
JKMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpoBBI M UX

IIPOU3BOJHEIC.
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PaznpaxkxuMoCTh U perymsiust y opranu3MoB. Pa3apakuMoCTh Y OJHOKIETOUHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsiusi y MHOTOKIETOYHBIX
pacreHuii. PocToBble BelecTBa U MX 3HAUYCHHE.

HepBHas cucrema u peduieKTOpHasi peryJisilius Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepsHas cuctema u e€ oTJesnsl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3(GHEKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4esoBeKa U €ro 310pOBbE

OpraHbl ¥ CUCTEMBI OPTaHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besyclioBHbIE M yCIOBHBIC
peduexcel. I'ymopanbHast peryinsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocCBs3p HEpPBHON M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedekc u pedaexropnas ayra. beaycioBHbIE U YCIOBHBIE pedIeKChI

5.2
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3ammTa opranu3ma oT OosiesHed. MimmyHHas cuctema venoBeka. Kietounsiii u
TYMOpaJbHBIA HUMMYHHMTET. Bpoxa€HHBIN, NpHOOpEeTEHHBIN crennpuyecKuit
umMmyHuTeTr. Teopus  KJIOHaJIbHO-celeKTUBHOro uMMyHutera (IL.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru kpoBoobparienus. Pabora cepaia u e€ perynsuus

54

Jpixanue venoBeka. Juddysus razoB yepe3 MoBepXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4eioBeka. JlpIxaTenapHass TMOBEPXHOCTh. Perymsamusi  JIpIXaHus.

JIpIxaTeapbHbIe 00BEMBI

5.5

5.6

HI/IHIeBapI/ITeJ'II)HaSI CHUCTEMaAa YCJIOBCKA. OTJIGJIBI MUIICBAPUTECIBHOI'O0 TpaKTa.
HI/IH_ICBapI/ITCJ'ILHBIC JKCIIC3hI. BHYTpI/IHOJ'IOCTHOC n BHYTPUKJICTOUYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkuuonupoBanue HeppoHa. OunbTpanus, cekpenus U 00paTHOE BCAChIBAaHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleNeHUss. OOpa3oBaHre MOYH Y YelIOBEKa

5.7

,HBI/I)KCHI/IC YelloBeKa: MplmieyHas cucrema. CKeleTHBIE MBIl U HX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopust sBoMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. IIpeanochuiku  BO3HUKHOBEHMS

napBuHM3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.




JiBuokyue cuiiel 3Boonuu BUaoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppda 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTeTnyeckor teopuu sBomonuu (CTD). HelitpanbHas Teopus
sBomtorn. CoBpeMEHHAas HBOJIOIMOHHAS OMOJOrHs. 3HaYCHHE SBOIOIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHON KapTHUHBI MUPA

6.2

[Tonmynsuus Kak ayeMeHTapHas eauHuua 5BoytolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOoOOpa3usi U CTPYKTyphl Homyssiuuil. M3menenue
reHooHAa MOMYJISIMU KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (AKTOPHI  (IBMDKYIIME CHJIBI) OBOJIONUH. MyTalMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciydaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsanusx. OQdext
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIUIA: reorpagudeckas
(mpocTpaHcTBeHHas ), brnogoruyeckast (penpoyKTUBHas).

EctectBennbiii  orOOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIKYIIMUW, CTAOMIU3UPYIOIIUN, pa3pbIBAIOIIUI
(nm3pynTuBHbIN). [TonoBoit oT6Op.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIIOLMH.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpa3oBaHue Kak —pe3ynbTar
MUKposBotoru. M3onsamus — kiroueBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYeCcKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJIUIIIIOUIU3AIIHS,
rubpuanzaiys). JJIMTeIbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

Mexanu3mbl (OPMHUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBOMIOLIMOHHONW OMONOrMM B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHUs
OropazHooOpa3usi. MUKPOIBOIIONMS W KODBOJIOMHS TApPa3uTOB U HMX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTONYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI O0PHObI

C HeH

6.3

Metoabl M3y4eHUs: MakpodIBOJOIMH. [lalleoOHTONOTHYECKNE METOIBl M3YUYCHUS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
buoreorpadudeckue Metobl u3yueHus sBotoiu. CpaBHeHUE (IOPHI U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuku u
PETIMKTBI.

OMOpHOJIOTHUECKHE U  CPABHUTEIBHO-MOP(OIIOTUUECKHE METOJbl H3yUYCHHS
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SBOJIOLMU. ['€@HEeTHYEeCKHEe MEXaHU3Mbl SBOJIIOIMM OHTOTE€HE3a W TMOSBJICHUS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPraHbl.
PyaumentapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTH4YeCKWe  METOJIbl  W3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MyTaI[{ U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUMU. HeobpaTMMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumnore3bl MNpPOUCXOXKIEHHMsS JKU3HM Ha 3emiie. AOuoreHes H
naHcnepMus. JloHay4dHble PEACTAaBICHUS O 3apOKICHUH KU3HU (KPEALlIOHU3M).
I'mnores3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OIBITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Boitouuu. [lmanerapHas (reosiornyeckas)
HBOJIOLMS. XUMHUECKas »JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYeCKUX
BemiectB u3 Heopranuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB u3 MoHoMepoB. KoanepBartnast runote3a A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa JIk. XonaeitHa, reHetuueckas runore3a [. Mémnepa.
Pu6ozumer (T. Yex) u runoreza «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ uzyueHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxponomnorust u e€ Meronsl. OTHOCUTENbHAS M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHonOryUecKkas 1mKasua: 0HbI, Ipbl, HEPUOBL, JTTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJICTOK. OBOJIONUA MeTabonu3Ma. BO3HMKHOBEHHWE TEPBBIX JIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MEepPBbIX Ha 3eMJie COOOIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHOTHI.

[Tpoucxoxaenune 3yKapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpycoB. IlpouncxokieHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX T'pYyTIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pacrenuii. Bbixox pacrenuii Ha cyumry. IlosiBneHue CHOpOBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIpoucxokIeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBrie XOproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS ITO3BOHOYHBIX.

[Tpoucxoxaenne ampuobuit u pentunuii. [IpoucxoxaeHNE MIICKOMHUTAOININX U




6.5

ntun. [lpuammn xmrodeBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeul, MpoTepo30i, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSHUE HA TA30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuuioro. [Ipuuyunbl u
CJIEJICTBUSI MacCOBBIX BhIMHpaHU. COBPEMEHHBII 3KOJIIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Metonel anTponosiorud. CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH ueroBeka. COBpeMEHHbIE HayUYHbIE TEOPUH.
CxoncTBO uenoBeKka C KUBOTHBIMH. CHCTEMATHYECKOE MOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsiMOX0oXxkaeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JIBmkyme cuibl ((akTopbl) aHTpONOreHe3a: OMOJIOrMYEcKHEe, COLMaIbHBIE.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM AaHTPOIIOTe€HE3a. ABCTPAIIONUTEKN — ABYHOTHE NIPEAKH JIFOJIEH.
UYenoBek  yMenbll, IEpBble  H3TOTOBICHUA OpyAudl  Tpyaa. UYenosek
MPSMOXOJSAIIMNA U TEpPBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. Yemorek
reiiienb0eprckuii — oOIUi NpeJoK HEeaHIepPTaTbCKOro YelloBeKa W YesloBeKa
pazymHOro. YenoBek HEaHAEPTAIBCKUM KaK BUJ JIIOJEH XOJOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 32 MpeneiaamMu AQpukH.

DOBOMIOIUS COBPEMEHHOI'O uesioBeka. EcTecTBeHHBII OTOOp B MOMYJSALHUAX
yenoBeka. MyTanMoHHbI mporiecc W noiaumopdusm. [lomynsinoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3pQGEKT OCHOBATENA» B MOMYJISAIMIX COBPEMEHHOTO
YelioBeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M ImyTu pacceneHHs 4elnoBeKa I10 IUIAHETE.
EmuacTBO  yenmoBedeckux  pac. HaydHas  HECOCTOSTENBHOCTb — pacu3Ma.
[IpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBHUSAM OKpPYXKAIOLIEH Cpensbl.
Bnusinue reorpaduyeckoit cpeasl u  Apeiida TeHOB Ha MOPGOJIOTHIO U

(U3HOOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTMMH HayKaMu.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUHU. MOHUTOPHUHT

OKPY’KaIOIIIECH CpeIbl: TOKAIbHBIN, pErHOHAILHBIN U TJI00aIbHBIN

Dkojoruueckre (akTopbl M 3aKOHOMEpHOCTH ux nedctBus. Knmaccuduxarms
JKOJIOTMUECKUX (PaKTOpOB: abMOTHYEeCKHEe, OWOTHYECKHE, aHTPOIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOrW4yeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, 0. JIu6ux). TonepantHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OpPraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkonoruyeckuit gaxrtop. [eiicTBue pasHbIx
Y4aCTKOB COJIHEYHOTO CIHEKTpa Ha OPraHu3Mbl. OKOJOTMYECKUE TIPYIIIbI
pacTeHMil M >KUBOTHBIX IO OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoanusm.

Temmepatypa kak skonormyeckuil cdakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBbI.

Bnaxxnocte kak okojoruuyeckuit ¢dakrop. [IpucrmocobneHust pacTteHHil K
Mo/i/Iep>kaHuio BogHOro Oananca. Krnaccudukaiuys pacTeHU MO OTHOIIEHUIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYILIHAs, I1OYBEHHas,
rnyOuMHHas — MOJNOYBEHHAs, BHYTpPUOpraHW3MeHHas. (DU3MKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CpEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. IIpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHIM
KU3HU.

XKuznennoie popmbl opranusmos. [loHsTHe o xu3HeHHON Qopme. Ku3HEeHHbIE
(GopMBI pacTeHMIA: JepeBbs, KyCTapHUKU, KyCTaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckne daxTopbl. Buapl OMOTHYECKHUX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxXJeOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckne). 3HaAUCHUE
OMOTHMYECKMX B3aUMOJICHCTBUN Ui CYLIECTBOBAHUS OPraHU3MOB B Cpele

obutanus. [IpUHINI KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

DKOJOTHYECKHE XapaKTepUCTUKH momyisaiuu. [lomymsiuus kak Ouonormueckas

cucrema. Poiib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OaphepOB U OCOOECHHOCTEH
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O6uosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI HOIYJISIIHIA.
OcHOBHbBIE TMOKa3aTeJM MOIMYJSIIMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLU.

Okojorudeckas CTpykTypa mnonyisuuu. OILleHKa YHCIEHHOCTH IONYJISLUH.
JluHaMuKa nomyJsiiuy U €€ peryysinus. bUOTHY4eCKU IMOTEHLUa NOMYJIALHUN.
MognenupoBanue IOUHAMMKU — nomyssnuu. KpuBele pocTa  4YHCICHHOCTH
nonyisauuu. Kpusble BbDKMBaHMs. Peryisius 4YMCIEHHOCTH HOIYJISLMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCSAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKoymoryueckoil Hume Buaa. MectooOutaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatumHcona. Pa3zmepbl 3KonOruueckoin
Humy. [ToTeHnmanbHas U peaan3oBaHHAs HULIH.

Bun xak cucrema mnonynsuuid. Apeainbl BUIOB. Buipl M uX KU3HEHHbIE
CTpaTerMd.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBsi3u MexIy
opraHu3mMamMu B OuoIleHO3e. DJKOocHCTeMa Kak oOTkpbiTas cucrema (A.J[x.
Tencnu). @yHKIMOHANBHBIE OJIOKM OPraHU3MOB B HIKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, penyleHThl. Tpodudeckue ypoBHU. Tpodudeckue LEmu U CETH.
Abuotnyeckue 61moku sKocucTteM. [TouBbl M MBI B 3KocHcTeMax. Kpyrosopot
BCIICCTB U MOTOK SHCPIUH B OKOCUCTEME.

OcHoBHbIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykuusa. DKOJIOTHYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHble U
BTOPUYHBIE CYKIIECCHM M HWX IPUYMHBL. AHTPONOI€HHbIE BO3JCHCTBHS Ha
cykueccun. KimnmakcHoe cooOuiectBo. bruopaznoobpasue 1 moiHoTa KpyroBoporta
BEILIECTB — OCHOBA YCTOIHUMBOCTH COOOIIIECTB.

[Ipupoanpie 3KOCHUCTEMBL. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexly aHTpOIIOT€HHBIMU U IPUPOJHBIMH 3KOCHCTEMAMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTpONU3aIMs TOPOACKON (payHbL. bruonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHM3MOB B 3KOCHCTEMAX.

[Tepenoc sHepruM M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3mMosB, HOHYJISII_II/Iﬁ U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHBLIX U

AHTPOINOT€HHBIX BO3CUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU




7.6

cyliecTBoBania XH3Hb. YueHue B.M. Bepuaackoro o Owuocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  3KocucTeMbl.  Jl[nHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHME MHMKIBI (YrJiepoaa, a3o0Ta).
PurmuunOCTS siBCHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarrne o 6uome. OCHOBHBIE OMOMBI CyIIH: TyHAPA,
XBOWHBIC Jieca, CMCIIAHHBbIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHM, TPOIUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa u (QYHKIHS KHBBIX CHCTEM, OLIEHKAa MX PECYpCHOTrO MOTEHIMAIa U

6uochepHbIx QyHKIUN

DKOJIOTHYECKHe KPU3UCHl U MX MpHUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYyIIHOM cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJIHOM CpeJibl.
Oxpana BoaHBIX pecypcoB. Paspymienue nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
H3MmeHeHne KuMara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTENIBHBIM W KUBOTHBIM Mup. OxpanHa
PaCTUTENBHOTO M YKUBOTHOTO MHUpPa. OCHOBHBIE MPUHIUIBI OXPAHBI TPHUPOJIHI.
Kpacubie xaurun. Ocobo oxpansembie mnpupoansie Ttepputopun (OOIIT).
Borannueckue casbl 1 300JJ0THYECKHUE TAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOTO PAa3BUTHsS YEJIOBEUECTBA M IPHUPOJIBI.
PanmionansHOe  MpUPONOMONIB30BAaHUE M COXPAaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






