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HOACHUTEJBHASA 3AIINCKA

[TporpamMma mo yuebHomy mpeamety «buonorus» (namsee - OUONOTHSI) Ha YpOBHE
cpenHero oOmiero oOpasoBaHusi paspaboraHa Ha ocHOBe dDenepanbHOro 3aKOHa OT
29.12.2012 No 273-®3 «O6 oOpaszoBanuu B Poccuiickoit ®enepanun», GI'OC COO,
Konuenuuu npenojaBanus ydyeOHOTo mnpeamera «bHOJIOrHs» U OCHOBHBIX MOJOXKEHUHN
dbenepanbHOl paboyveit mporpaMMbl BOCTIUTAHHUS.

Cornacno nonoxenussm ®I'OC COO npodunpHbie yueOHbIE TPEAMETHI, U3ydYaeMble
Ha yriayOnéHHOM YypOBHE, SIBIIIIOTCA CIOCOOOM auddepeHnnanuu o0ydyeHus Ha ypOBHE
cpenHero oOmero oOpa3oBaHUST M MPU3BaHBI O00ECHEUUTh MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM OOIIMM, CpPEIHUM OOIIMM, CpEeAHHM MPO(EeCcCUOHATBHBIM M  BBICIIUM
oOpazoBanneM. B To ke Bpemsi KaXIbplii U3 3TUX Y4YEOHBIX MPEIMETOB JOHKEH OBITh
OpPUEHTHUPOBAaH Ha MPUOPUTETHOE pELIEHUE O0O0pa30BaTENbHBIX, BOCHUTATENbHBIX U
pa3BUBAaIOIIMX  3aja4d, CBA3aHHBIX ¢  OpodopueHTanueil  oOyyaroumxcs U
CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOM O0JIaCTM HAy4YHOIO 3HAHUS, CBSI3aHHOTO C
Ouonoruen, MEAUIIMHOMN, KOJIOTHEH, ICUXO0IOTHEH, CHOPTOM MM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mpeamety «buonorus» naé€r mpeicTaBiIeHUE O UEIH U
3ajlayax H3ydyeHus ydeOHoro mpenmera «buonorus» Ha yriyOJI€HHOM YpOBHE,
ompezenser  00s3aTeNbHOE  (MHBAPMAHTHOE)  NPEIMETHOE  COAEpXKaHUe,  €ro
CTPYKTYPUPOBAaHME IO pa3jieilaM U TeMaM, pacIpelesieHHue IO KJlaccaM, PEKOMEHAYET
MOCJIEIOBATEIBHOCTh M3Y4YEHHUs Y4yE€OHOro marepuanga C Y4ETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4E€OHOrO MpOLECcCa, BO3PACTHBIX OCOOEHHOCTEN
oOyyvarouguxcs. B nmporpamMmMe mo OHMOJOrMM peann30BaH MPUHLUIT MPEEMCTBEHHOCTH C
U3ydeHHueM OHOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusl, Oyiaromaps udemy
IPOCMAaTPUBAETCS HAIIPaBJICHHOCTh Ha MOCJEAYIOUIee pa3BUTHE OMOJIOIMUECKUX 3HAHUH,
OpPUEHTHUPOBAaHHBIX HAa  (QOPMUPOBAHUE  ECTECTBEHHO-HAYYHOTO  MHPOBO33PEHMUS,
9KOJIOTUYECKOTO MBIIJIEHUS, MPEACTABIECHUN O 3J0pOBOM 00pa3e >KM3HU, Ha BOCIIUTAHUE
OepeKHOTO OTHOIICHUS K OKpYXKarolel mpupoaHou cpene. B mporpamme mo Ouonoruu
TaK)Ke TIOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buonorus» B peanuzanuu
tpeboBannit DPI'OC COO K mNIaHUPYEMBIM JUYHOCTHBIM, METANpEeAMETHBIM U
OpEeIMETHBIM pe3yJibTaTaM OOy4YeHHs U B (POPMHUPOBAHUU OCHOBHBIX BHUJIOB Y4YEOHO-
MO3HABATEJIbHOM  JIESITENIbBHOCTH  OOy4alollUXCi IO  OCBOEHUIO  COJAEpKaHUs
OMOJIOrMYecKoro 0Opa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpemHero oOmero ooOpa3oBaHUs
3aBepiaer Ouosoruyeckoe oOpa3oBaHHE B LIKOJE W OPUEHTHUPOBAH HA PACIIUPEHUE U
yrayOjaeHue 3HaHWi OoO0ydalmMxcsd O >KMBOM NpHUpOJAE, OCHOBaX MOJEKYJISIPHOW U
KJIETOYHON OHOJIOTHHM, SMOPHUOJIOTUM W OHOJIOTUM Pa3BUTHS, TEHETHKU, CEJICKIIUH,
OMOTEXHOJIOTUH, IBOJIOLMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuenne yuebHoro mnpenmera «buonorus» Ha  yriyOJIGHHOM  ypOBHE
OpPUEHTUPOBAHO Ha TMOJATOTOBKY OOyYalOMIMXCA K MOCIEAYIOUEMY TOJYYEHHUIO



OMOIOrMYecKOro oOpa3oBaHMs B By3aX M OPraHU3ALMIX CPEeIHEro Mpo¢eCcCHOHAIHLHOTO
obpazoBanmsi. OCHOBY €ro COJEp)KaHHsS COCTABISIET CHCTeMa OMOJOTHYECKUX 3HAHWMA,
NOJIYYEHHBIX IPU HM3YYEHUH OOYYAOIIMMUCS COOTBETCTBYIOIIUX CHCTEMATHYECKHX
pa3zesnoB OMOJIOTMH Ha YPOBHE OCHOBHOIO o0miero oOpazoBanus, B 10—11 kiaccax stu
3HAaHUA MOJIy4aroT pa3Butue. Tak, paciivpeHsl U yriyOJeHbl OMOJIOTMYECKHE 3HAHUS O
pacTeHUsAX, IKUBOTHBIX, rpubax, OakTepusx, OpraHu3Me  4YelOBeKa,  OOIIUX
3aKOHOMEPHOCTSIX KW3HM, JOINOJHUTEIBHO BKIIOYEHbl OHOJOTMYECKUE CBEICHUS
NPUKJIATHOTO U MOUCKOBOTO XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KAK OPUEHTHUPHI
JUIS TIOCJenyromero Beibopa npodeccun. Bo3morkHa Takke MHTErpanus OMOJIOrMYECKUX
3HAHUW C COOTBETCTBYIOIIMMU 3HAHUSAMU, IMOTYYEHHBIMU OOYUYaAIOUIMMUCS MPU U3yUYEHUU
bu3uKY, XUMHUH, Teorpaduu U MaTeMaTHKH.

CrpykTypa nporpaMMmsl 1o yueOHOMY npeamery "buosorus" orpaxaer cHCTEMHO-
YPOBHEBBIM M HBOJIIOLMOHHBIA MOAXOABI K U3ydeHHto Ouonoruu. CoriacHo uM,
U3y4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE ISl KUBBIX CHCTEM pPa3HOTO
YPOBHSI OpraHu3alid, O3BOJIOLMM OPraHWYECKOro MHpa Ha 3emMiie, COXPaHECHHS
OMOJIOrMYEeCKOro paszHooOpasus IutaHeTsl. B 11 kiacce wu3ywarorcs 3BOJIIOLIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VY4eOHnbiii npeamer «buosiorus» mnpusBaH OOECHEUUTH OCBOEHUE OOYYaIOLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, MJIEH, NMPUHIUIOB W MPaBUJ, JEKALUIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa, 3HAHUH O CTPOEHUH, MHOTOOOpa3uu
U OCOOCHHOCTSAX KIIETKM, OpraHu3Ma, TMOMYyJSIUH, OHOLIEHO3a, 3KOCUCTEMBI, O
BBIIAIOIIMXCSI HAYUYHBIX JIOCTH)KEHHUSAX, COBPEMEHHBIX MCCIEAOBAHUAX B OHOJIOTUH,
NPUKIATHBIX aclleKTax OMOJIOTMYEeCKUX 3HaHUM. Iy pa3BUTHS U MOAAEp KaHUs UHTEepeca
oOyyaronuxcsi K OWOJOTHU HapsAy CO 3HAYUTENBHBIM OOBEMOM TEOPETUYECKOTO
MaTepuana B COACPKAHWU MPOrpamMMbl MO OHMOJIOTMU TPETYyCMOTPEHO 3HAKOMCTBO C
UCTOpUEN CTAHOBJIEHUWS M PAa3BUTUA TOW WM HMHOW 00JacTM OHOJOTMH, BKJIAJ0M
OTEUECTBEHHBIX U 3apyOeXHBIX YUYEHBIX B pEUICHHE BaXKHEUIIMX OUOJIOTMYECKUX MU
AKOJIOTHYECKUX TTPOOJIEM.

enr wu3yueHust ydeOHoOro mnpeamera «buonorus» Ha yriayOJE€HHOM YpPOBHE —
OBJIQJICHHE OOYYaIOIUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHu3aluu
KUBBIX CHCTEM pPA3HOTO paHra U NPUOOPETEHHUE YMEHUN HCIOJb30BaTh 3TH 3HAHUS B
dbopMUpPOBAHUM HMHTEpeca K onpeaeaéHHON ob6acTh MpodeCCHOHAIBHOW JEITeIIbHOCTH,
CBA3aHHOM C Owuonoruei, Wi K BbIOOPY Y4YEOHOro 3aBeleHHUs A MPOJOJIKECHHUS
OMOJOTMYECKOr0 00pa30BaHMUS.

Joctikenue 1enu uzydeHusi ydyeOHoro mnpeamera «buonorusi» Ha yriyOoJEHHOM
yYpOBHE 00ECIIeUNBAETCS PEIICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYyYaIOIIUMHUCS CHUCTEMbl OHOJOTHYECKMX 3HAHUNA: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSIX, KOHIEMLHUAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX H
npaBuiaxX, COCTABJISIIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTUHY MUpPa; O



CTPOEHHH, MHOTOOOPA3UM U OCOOEHHOCTSAX OMOJIOTUYECKUX CHUCTEM (KJIETKa, OpTaHH3M,
HOMYJISALNS, BUI, OHOTeO1eH03, Onocdepa); 0 BBIIAIOUINXCA OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHUE OOy4alolMuXcsi C METOJAaMH T[O3HAHMS  KUBOW  MPUPOJIBL:
UCCJIEIOBATENILCKUMU METOJaMH OHOJIOTUYECKUX HAyK (MOJIEKYJISIPHONM U KIETOYHOU
OuoNOrHH, SMOPUOJIOTUN U OMOJIOTUN Pa3BUTHUS, TCHETUKU U CETICKIIUU, OMOTEXHOJIOTUH U
CUHTETUYECKON OHOJIOTHH, MAaJCOHTOJIOTHUH, 3KOJOTHH); METOJAAMHU CaMOCTOSITEIIHOTO
MPOBEICHUs] OMOJIOTUYECKUX MCCIEOBAaHUM B J1a0OpaTopuu U B Ipupoje (HabiroieHue,
U3MEpEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHHE O0YYaIOUUMUC YMEHUSIMU: CAMOCTOSITEIbHO HAaXOJIUTh, aHAJIU3UPOBAThH
U HCIOJNb30BaTh OHOJIOTMYECKYI0 HMH(OpPMAIHMIO; TOJIB30BAaThCA  OMOIOTHUECKOMN
TEPMHHOJIOTHEH M CHMBOJIMKOW; YCTAHABIMBATh CBA3b MEXKAY Pa3BUTHEM OHMOJOTHH U
COLIMATIbHO-?KOHOMUYECKUMU U SKOJIOTUYECKUMU MTPOOIEMaMU Y€JI0BEUECTBA; OLICHUBATh
HOCJIEACTBUSI CBOEU JEATENBHOCTH IO OTHOLIEHHIO K OKpY’Karolled MPUPOIHOHN cpene,
COOCTBEHHOMY 3/I0POBBIO U 3/I0POBbIO OKPY KAIOIIUX JII0JI€H; 00OCHOBBIBAThH U COOJIIOAATH
Mepbl TPO(UIAKTUKA WH(EKIIMOHHBIX 3a00JIeBaHWM, MpaBUa MOBENCHUS B MPHUPOJIC H
oOecrieueHnsa 0€30MaCHOCTH COOCTBEHHOW JKM3HEACSATENBHOCTH B  UYPE3BBIYANHBIX
CUTYyallUsIX TMPUPOJHOTO U TEXHOTCHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHbBIC
HAy4YHbIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BuTHE y OOYyYaIOIMXCS HHTEIUICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH B
MPOIECCE 3HAKOMCTBA C BBIJAIOLIUMHUCS OTKPBITHSIMHU U COBPEMEHHBIMH UCCIIEIOBAHUSIMH
B Ouosoruy, pemaeMbIMH €10  NpodieMaMu, METOJNOJIOTHEH  OHOJIOTHYECKOTO
UCCIIEIOBaHMsI,  NPOBEJACHUS  OKCIEPUMEHTAIbHBIX  HMCCIEIOBAHUN,  pELICHHS
OMOJIOTUYECKUX 3a]1a4, MOJCITUPOBAHUS OMOJIOTHUECKIUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAHHE y 00YJArOMIMXCSl IEHHOCTHOTO OTHOIIEHUS K )KHBOW MPHUPOJIC B LIETIOM U
K OTACNIbHBIM €€ 00BeKTaM W SBJICHHSIM; (POPMHUPOBAHHUE DKOJIOTUUECKOW, TEHETHUECKON
I'PaMOTHOCTH, OOIIEH KyJbTypbl IOBEACHHUS B MPUPOJE; HHTETPALUU ECTECTBEHHO-
HayYHbIX 3HAHUI;

npuodpeTeHune 00y4arOIUMUCS KOMIIETEHTHOCTH B parroHaIbHOM
IPUPOIOTIONB30BAHUH (COOIO/IEHUE TPaBUJ TOBENCHUS B MPHUPOJE, OXPaHbl BHUJOB,
JKOCUCTEM, OMoc(epbl), COXpaHEHUH COOCTBEHHOI'O 370POBbS U 3J0POBBS OKPYKAIOIIMX
mone (cobmoaeHuss mep npoduiIakTHKU 3a00JIeBaHMM, oOecmedeHrne Oe30MmacHOCTH
KUBHENICATCIIbHOCTH B  YPE3BBIYAMHBIX CHUTYAlUSX MPUPOJHOTO ¥ TEXHOTEHHOTO
XapakTepa) Ha OCHOBE UCIIOJb30BaHUS OMOJIOTUYECKMX 3HAHUW W yMEHUU B
MMOBCEIHECBHOM KU3HU;

CO3/IaHHE€ YCJIOBUW IJIi OCO3HAHHOTO BBIOOpa OOYyYarOIMIMMHCS WHAMBHIYaJbHOM
0o0pa30BaTeNIbHON TPaeKTOpPUH, CIOCOOCTBYIOIIEH MOCIEayIomeMy NpodecCHOHATbHOMY
CaMOOIMPEIEICHNIO, B COOTBETCTBUU C UHIUBUAYAIbHBIMU UHTEPECAMH U MOTPEOHOCTIMU
peruoHa.



OO1ee 4ynCiIo YacoB, OTBEICHHBIX HAa M3Y4YeHHE OMOJIOTHH Ha YriyOJE€HHOM ypOBHE
cpemHero obmiero oopa3zoBanus, coctaniseT B 11 kimacce — 102 yaca (3 gaca B Heemo).

OT6op oOpraHu3aMOHHBIX (OPM, METOAOB M CPEICTB OO0ydeHUs OWOIOTHUU
OCYIIECTBISIETCS C Y4E€TOM cCHelu(UKH €ro COJAEpX aHus M HalpaBIEHHOCTH Ha
IPOJOJDKEHHEe  OMOJOTMYECKOTO  Oo0pa3oBaHUsS B OpraHM3alUsX  CPEIHEro
po(heCCHOHATEHOTO U BHICIIETO 00pa30BaHUS.

OOsi3aTeNbHBIM  YCIIOBUEM TpH OOYy4YeHMHM OHMOJOTMM Ha YIIayOJIEHHOM YpOBHE
SBJIIETCSI TpPOBEJEHUWE JabopaTOpHBIX W TMpakThuueckux pador. Takxke yuactue
oOyyJarouuxcsi B BBIMIOJIHEHUM TPOEKTHBIX M y4eOHO-UCCIIEeNOBATEIbCKUX padoT,
TEMaTUKa KOTOPBIX ONpPENENseTCS YYUTEJIeM Ha OCHOBE HUMEIOIIUXCS MaTepUuaIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX INPeACTABJICHUHA B
onoJioruu

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOIMK BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHYeckor Teopuu dBomtonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOIIMOHHON TEOpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu

[Toptpetsr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonaeun, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoii mnpuponbl (mo K. Jlunuew)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey», «lloponbr romy6eit», «MHoroobpasue KyiabTYpHBIX (opM
KarycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIOB
(mo Y. J[lapBuny)», «Cxema COOTHOIIEHUS MABIXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuUKpPOIBOIIOLMA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTapHasl €quHULA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooHJa TOMYJISUMU KaK DJIEMEHTAPHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIBI) 3BOJIOUMHA. MyTallMOHHBINA
npouiecc. KomOunatuBHas wu3MeHuMBOCTh. J[lpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
OCHOBartelsl. JDpgexm oOymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue sgpghexma Opeiigha ceros 6
oonbwiux U manelx  nonyrayuax.  Murpamuu.  M3omsums  momysisuil:
reorpadudeckas (IpocTpaHCTBEHHAs), OroIornyeckas (penpoyKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIMM, CTAaOWIM3UPYIOIIHUMA,  pa3pbIBAIOLIUI
(nm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.



[Tprcnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yibTaT  MHKPOAIBOJIOLIUU.
Bo3HUKHOBEHHE  TPUCIIOCOONEHHMH y ~ OpraHu3MoB.  ApoMopdo3bl U
uanoagantanuu. [IpuMepsl mpucrnocobieHuit y opranu3mMoB: MOp(hOoIoruiecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero xputrepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIONMHU. M3omsius — kimrodeBoi ¢aktop BupooOpaszoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIIATpUYECKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIys,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponp  sBodronmoHHON OMOJOTMM B pa3paboTKe HAy4HBIX METOOB
COXpaHeHus1 6ropazHooOpaszust. MUKPOIBOIIONMS U KOIBOJIIOLMS M1apa3uTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauun

[Toptpetsr: C. C. YetBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JBuxyiue
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«l'eorpaduueckass M30JSAUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoi», «llonmynsiiiMoOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JIEUCTBUS €CTECTBEHHOTO 0TOOpa», «PDopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaemsie», «l10KpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronas OKpacka KUBOTHBIX,
«Dusnonornueckue ananrauun», «lIlpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «Crnocobbl BumooOpazoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHuE
TpEX BUAOB JaHABIIIEH», «IKOJIOrMYECKOEe BUI000pa30BaHUE BHUIAOB CHHUIL,
«ITonumounasl pactreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJOB, TepOapu pacTeHuUW ONU3KUX BHUAOB, 0OPA30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlabGopaTopnasi padora «BbIsiBIeHHE H3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUJIAY.

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  opraHm3MoB M HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.



JlaGopaTtopnas pabGora «CpaBHeHHE BHIOB 1O MOP(HOIOTHYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOLMS U €€ pe3yJibTaThl

Metonel  W3ydeHMST MaKpol3BOJOLMHU. [laleOHTONOTHMYECKME  METOIBI
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadudeckue Metonsl u3yudeHus sBomroiuu. CpaBHeHHe GIIOpHl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emiau. Bupbi-
SHIAEMHUKHU U PEIUKTHI.

OMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/Ibl U3YUCHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHBbI.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUS  HBOJIIOIUHU.
['omonoruunbie TeHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUSI (PUIOTCHETUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS FTEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) BOJOUMU. [IpuHyun cmenvl yHKYuUi.
HeobOpatumocTs 3Bomtonnu. AjanTuBHas pajauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creromedanbr»y,  «Punnodutey,  «CemMeHHbIC
nanopoTHukn», «buoreorpapuueckue 30HBI 3emun», «Jlpeiid) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble CcTagud SMOPUOHAIBLHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpHI YEJOBEKa W INMHUMITaH3e», «l JaBHbBIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISI>KM TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

Hay4Hbie ruUmoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
nancrnepmusi. J[oHaydHbie TpeACTaBICHUS O 3apOXKICHUU KU3HU (KpEallMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ ONpoBepkeHue onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOTIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU 3BOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3



opraHu4eckux BemecTB u3 Heopranudeckux. Omeit C. Mumepa u I'. FOpu.
OOpaszoBaHue mnoauMepoB U3 MoHOMepoB. KoanepBatHas runoreza A. M.
OmnapuHa, TUnoTe3a nepBuYHOro OynpoHa J[k. XosneitHa, reHeTHUecKas TurnoTes3a
I'. Ménnepa. PubGo3umbl (T. Yek) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopmupoBanue MeMOpaH U BO3HUKHOBEHUE TIPOTOKJIETKH.

HUctopuss 3emuin u Meroabl €€ u3zydeHus. Vckomaemble OpPraHHMYECKHE
octarku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M AOCOJIIOTHAS
IEOXPOHOJIOTHUS. 1'€0XpOHOJIIOTHYECKas! IKaJIA: 0HBL, 3PbI, IEPUOBI, SITOXH.

HavanbHble 3Tanbl OpraHu4eckod HBosronuu. IlosiBIeHME W 3BOJOLHSA
HEPBBIX KJIETOK. DBOJIOLUS MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMmeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpYycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATallbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacteHnii. Bpixox pacrenmii Ha cymy. llosiBlieHME CHOpPOBBIX pAacTeHUM H
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKH3HB B BOZAE. DBOJIOLHNS MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMUTAIONINX U
ntul. [lpunnun  kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Pasputne xu3HM Ha 3eMje IO dpaM M MEpUoAaM: apxeu, IMPOTEPO3OM,
nmajgeo30i, Me3030M, KaiHO30¥. OOmas XxapakTepucTHKa KiIuMara |
reoJIornyeckux mnpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoObpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUsI — 3KOJOTUYECKHE KPU3UCHI mpouuioro. [IpuunHsl u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cuUcTeMa opraHudeckoro mupa. IlpuHuunel kimaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUUYECKUE TPYNIbI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwu, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapumn, Ix. Xongelin, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHIO CaMO3apoKIeHHUs ku3HW», «Cxema ombita C. Mwmmepa, I'. FOpwm»,



«JTanpl  HEOPraHMYECKOW  3BomouuM»,  «['eoXpoHOoJormyeckas  MIKaJIay,
«HayanbHble 3Tanbl OpraHUYECKOi 3BOMIONUNY, «CxeMa 00pa3oBaHMs SyKapHOT
nyTéM cumoOunoreHeza», «CucremMa XKUBOM NpHpoAbD», «CTpoeHue BHUPYCAY,
«Apomoposbl  pacreHuit», «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCIH,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocrelimme», «KuiiedHonoaocTHbIeY,
«IInockue 4EepBUY, «UNEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «lItuupy», «Mnekonuratromue», «Pa3BuTue KU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaiHO30MCKOM 3pey, «CoBpeMeHHast CuCTeMa OPraHUuYECKOr0 MUPay.

ObopynoBaHue: repbapuu pacTEHU pa3IUYHBIX OTJENOB, KOJJICKIUU
HAaCEKOMBIX, BJIAKHBIE IPEINApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
WUTJIOKOXKHUX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yy4ella NTULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJSIKHA OpPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydeHnro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHUH B
NEepBUYHON aTMocepey.

JlaGoparopHasi padora «/3ydeHMe W ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «/3yueHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIOBY.

IpakTnueckas padora «M3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
JKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl 1 3a1a4n aHTPONOJIOTUU. METOABI aHTPOIIOJIOTHH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHsle
BO33peHus1. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CX0ACTBO YenoBeKa ¢ KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOIOTHYCCKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBeneHueckue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE N KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuiibl ((hakTOphl) aHTPOTOTeHe3a: OMOJIOTHYECKUE, COITHATbHBIC.
CooTHolieHne OMONIOTMYECKUX U COIIMAIBHBIX (PaKTOPOB B aHTPOIOreHE3E.



OcHOBHBIE CTaAWM AHTPOIIOTeHe3a. PaHHWE YeloBEeKOOOpa3Hbie O00E3bSHBI
(POKOHCYIBI) U paHHHUE MOHTHUIBI — OOLIME MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
JTtoJed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU JtoJeh. YenoBeKk yMenblil, epBbIe
W3TOTOBJICHUS OPYAUM Tpyla. YenoBeK MpAMOXOASAIIMN U MEPBBIA BBIXOJ JIOACH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii  —  0oOmMMA  MpeoK
HEAHJEPTAJIBbCKOTO YEJIOBEKAa M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
Kak BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenaMu Adpuku.
[TaneoreHeTrka U NajgeOreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO uejioBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIIIUSX
yejaoBeka. MyTalmoHHBIN mponiece u nosumopdusm. llonmynsaimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(PpQPeKT oCHOBATENS» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckne pacel. I[loHdarue o pace. bounblunwe pacel: eBpomneowaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas). BpeMs M myTH paccelieHHs] 4YesIOBEKa IO IUJIaHETe.
EnuacTBO  yenoBeweckux —pac. HayuHas  HECOCTOATENBHOCTH — pacu3Mma.
[Ipucnoco6ieHHOCTh YemoBeKa K pa3HbIM YCJIOBUSIM OKpY)KArOIIEH Cpebl.
Bnusaue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiiiHapabple  MeToJbl B (u3uuecko  (OMOJOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJISIui. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIbI YEIOBEKA.
HccnenoBanre KO3BOTIONUH OMOJIOTMYECKOTO M COIMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «I 0JJOBHON MO3T UeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PyauMeHTBI 1 aTaBU3MbD, «/IBUKYIIHME CUIIbI AHTPOIIOTEHE3a», «DBOIIOLMOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpamonutek», «UYUenoBek  ymenwii», «YenoBek
MPAMOXOIAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITambl SBOJIOLUHN YEIOBEKa», «Packl UeloBeKay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeloBeKa, penpoaykuuud (pororpadum) KapTUH C
MUQOJIOTUYECKUMU U OUOJICHCKUMH CHOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeloBeKa M ueperna MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMITaH3€, MOJEJH TOpPCa MPEJKOB YeIOBEKa.



JlaGopaTtopnas pabora «l3yueHue ocoOEHHOCTEH CTPOECHUSA CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YEI0OBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHre U pa3BUTHE 3KoJorud B Tpyaax A. I'ymbonpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
9KOJIOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl sxosioruu. IloneBbie HaOMIOACHHS. DKCIEPUMEHTHI B HKOJIOTHU:
npUpoAHbIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIEH Cpe/Ibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HauY€HHE SKOJOTMYECKUX 3HAHMM I 4YeJIOBeKa. OJKOJOTHYECKOE
MHUPOBO33pEHHE KaK OCHOBA CBsI3€d yesoBedecTBa ¢ npupoaoi. dopmupoBaHue
DKOJIOTUYECKOM KYJIBTYPBI M DKOJIOTMYECKOM IPaMOTHOCTH HACEIECHUS.

JleMoHCTpanumn

[Toptpets: A. I'ymGonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubr u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHHUTOPHUHIA OKPYKarOLIEN CpeIbD».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AerctBus. Knaccudukaus
HKOJIOTHYECKUX (DAaKTOpPOB: abUOTHYECKHE, OMOTHUECKHUE, aHTpoIoreHHbIe. O01me
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux ¢akrtopos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TosepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak »sKojorudeckuit (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOIO CHEKTpa Ha OPTraHU3Mbl. DKOJIOTMYECKUE TPYIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHabHas poOJib CBETA.
doTonEeprUOaU3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opranu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucnocoOneHuss pacteHuili K
noJIIepKaHUI0 BoJgHOTO OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boje. [Ipucnoco6ienrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YyIIHAs, MOYBEHHAs,
riiyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xumMuyeckue



O0COOCHHOCTH cpei oOuTaHusl opraHu3MoB. llpucrnocoOneHuss OpraHu3MoB K
YKU3HH B pa3HbIX Cpejiax.

buonornyeckue putMmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJinyHbie PUTMBL. [IpUCIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennole Qopmbl opranusmoB. [loHstne o Ku3HEHHON (opme.
XKuznennole POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyaln3M, KOMMEHCAINU3M (KBapTUPAaHTCTBO, HaxJieOHUecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢dadpuueckue). 3HAUYCHUE
OMOTHMYECKHX B3aUMOJCHCTBUI IJIs1 CYLIECTBOBAaHHS OPraHHU3MOB B CpEJe
obOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIIOYEHUS.

JleMoHCTpauun

Tabmuubl U cxembl: «IOkonorudyeckue @akrtopb», «CBETOBOM CIIEKTpY,
«OKOJOTUYECKNE TPYIIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TemIOKpOBHBIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYECKHEe PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KusHeHHble  (OPMBI  KHUBOTHBIXY,
«IDKocucTEMA MIMPOKOJIMCTBEHHOTO JIeca», « IKOCHCTEMA XBOMHOIO Jiecay, «llenu
MATaHUSA), «XUIIHYeCTBO», «llapasutusmy», «KoHkypeHmus», «CuMOno3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUNW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOMBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOUBBIC, TEHENIOOUBBIE U
TEHEBBIHOC/IMBbIE KOMHATHbIE pacTEHUs, repOapuy U KOJJIEKLIUU TETJIONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacTEHUM, uydesia NTULl U 3Bepel, repOapuu
pacTeHui, OTHOCSIMXCA K TUrpoduraM, kcepoduram, Me30puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYIII, KOJJIEKIMH >KMBOTHBIX, OOUTAIOIIKUX B Pa3HbIX cpeaax,
repOapu U KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIIUX YepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXU3HH, Trepbapuu u
KOJUIEKIIUM PACTEHHM M >KUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (OPM, KOJUIEKUIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOJICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».



JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTeHHHA U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIANMIA

OKOJIOTMYECKUE  XapaKTEPUCTUKH  IOIYJIALMHU. [Mommynsimusa ~ kak
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTU Cpelibl, PU3NUECKUX OAPHEPOB U
0COOCHHOCTEW OMOJOTUHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisuuid. OCHOBHBIE MOKa3aTeau MOMYJSIUUMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUA.

OKoJlornyeckas CTpykTypa nonysinud. OIeHKa YHCIEHHOCTH IMOITYJISILUU.
JluHaMuKa MOMyJsIUU U €€ peryisinus. buoTHdyeckuii NMOTeHLHMAN MOMYJISLUH.
MonenupoBaHue AMHAMUKY nonyJsinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBbie BbDKMBaHMs. Peryssiuss 4YMCICHHOCTH MOMYJSALUI: poiib (aKTOpOB,
3aBUCSIUX U HE 3aBUCALUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTpaTEruu BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKonOrMueckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcoHa. Pa3zmepsl skonormyeckou
HuM. [loTeHnnanpHas u pealn30BaHHAs HULIY.

Bun kak cucrema mnomynsuui. Apeansl BUAOB. BHIbl M UX KU3HEHHBIE
CTpaTEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buosnorndeckue
WHBA3UU 9yKEPOIHBIX BUOB.

JemoHcTpanuu

[Toptper: x. W. XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnonyisauuu», «Bo3pacTHble  mUpamuabl
nonyasauum», «CKOpOCTh  3acelNeHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHUM, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHuUd K
PACCETICHUIOY.

Tema 9. Jkos10rus co001MIECTB. IKOJIOTHYECCKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexuay
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kKak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIUMOHAIbHbBIE
OJIOKM OpraHu3MOB B HKOCHCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEIYLECHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U IOTOK 3HEPTUU
B OKOCUCTEME.



OcHOBHbIE  TOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MTUPAMU/IBI UrCel, OMOMAaCChl 1 SHEPTHH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPONOIeHHbIE BO3JICHCTBUS Ha
cykueccuu. Knumakcuoe cooGuiectBo. bropaznoobpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCmeMbl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpO’KOCHUCTEMA. ArpoleHo3. Pasznuuus
MEK]ly aHTPOIIOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [oponckas
dbaopa u ¢ayna. CuHaHTpomM3alus TOpPOJACKON ¢ayHbl. buonorumyeckoe u
XO03sIICTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUI OPTraHU3MOB B
skocuctemax. Ponv kackadnoeo 3¢hghexma u 6udo8-30ughukamopos (Kirouesvix
6u008) 6 ynxkyuonuposanuu sxocucmem. llepeHOC SHEPIUA U BEUIECTB MEXKAY
CMEKHBIMU 3KOCHUCTEMAMH. Y CTOWYMBOCTh OPTAHU3MOB, MOMYJISIIANA U SKOCHCTEM
B YCJIOBUSIX €CTECTBEHHBIX H AaHTPOIOTE€HHBIX BO3CHCTBUM.

Mexanuzmoi 8030eticmeus 3aepA3HeHUl pPA3HbIX Munos Ha
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTon0510rusi MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX SKOCUCTEM.

JemoHcTpanuu
[Toptper: A. [Ix. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuolEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IpYIIbl OPTaHU3MOB B 3KOcUCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEY,
«Ilenu nutanus (mactOuIHasl, NETPUTHAS)», « IKOJIOTHUYECKAsl MUPAMHUAA YUCEID»,
«IKoJIOTHYECKasi MpaMujia OMoMacchly, «IKOJOoTHuYecKas MUpamuia dHEPruny,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «9KoCHCTeEMa 03€pa», «ArpoueHo3», «KpyroBopor BemecTs u MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypOosKocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIETh
HSKOCHUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanne ypo03KOCUCTEMBD».

JlabopaTtopuass padora «M3ydeHue paszHooOpazusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).



IKCKypcHus «DKCKypCUsi B TUIIUYHBIN OMoreoieHo3 (B AyOpaBy, Oepe3HsIK,
€JIbHUK, HA CyXOJIOJIbHBIN WM MMOMMEHHBIHN JIYT, 03€p0, O0I0TO)».

IKCKypcusi «DKCKYpCHUsl B arposKoCHCTeMy (Ha MOJie¢ WIM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obOmemmanerapHas o00ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CylIecTBOBaJIa KU3Hb. PazButre mpeacraBienuii o 6nochepe B Tpyaax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. O6nactu 6uocdeps! u e€ coctan. Kupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM IKOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOT€OXUMUYECKUE IUKIBI (Yrliepoaa, a30Ta). PUTMHUHOCTD SIBICHUMN
B Ouocdepe.

3oHanbHOCTE Onochepnl. Ilonarne o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U IIMPOKOIMCTBEHHBIE Jieca, CTEIH, CaBaHHHI,
MyCTBIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPh. Kimmmat, pacTUTEIbHBIN W )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpanumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B MpUpOIE»,
«KpyroBopoT yrinepona B mpupozae», «KpyroBopoT Kuciopojga B MpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii aec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

O6opynoBaHue: repOapuy pacCTEHUH pa3HbIX OMOMOB, KOJIJICKIIMH )KMBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOOHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue nousbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOTE€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NMPUHIIUITBI OXPaHbI MPHUPOJIBL.
Kpacubie kuHuru. Ocobo oxpansembie npupoanbie Teppuropun (OOIIT).
borannueckue caapl 1 300710THIECKUE TTAPKHU.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHME W COXPAaHEHHE  OHMOJIOTHYECKOTO



pazHooOpasust 3emum. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX HJKOJOTHUUYECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSTHBIC TTOCIEACTBHS.

PasBuTre METOJOB MOHUTOPUHTA pPA3BUTHUA OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uUccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonusvie cucmemsi, obecneuusaowue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHobl
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢  OUONOBDENHCOCHUAMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaMu

Tabmumpt  u cxeMmbl:  «3arpsisHeHHEe  atMocdepb»,  «3arps3HEHHe
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHseMble IPUPOIHBIE TEPPUTOPUMNY», «MOJIEIHN YyIPaBIIEMOTO MUPaY.
Oo6opynoBanue: Qororpapuu OXpaHAEMbIX pacTeHMH M KUBOTHBIX KpacHoi
kHuru Poccutickon @eneparun, KpacHol KHUTH peTHoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHH C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsS, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, npupojsie u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYWUTHIBATH B CBOMX JECUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIIEHHS K MHEHHUIO OIIMOHEHTOB MpPH OOCYKJACHUU CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEpPE]
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/E;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusiMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MNPAaBWI HHIMBHUAYAIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun H  pean30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OHOChephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYpbl KaK CpeIcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEM U pEIIeHUuU mnpolIemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh pPECypCHbie  MPOOJIEMBbI  pPa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOUIMXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS JOCTOBEPHBIX BBHIBOJOB;

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

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIEA0BATEIBCKYIO AESATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3YyIbTaTbl OCBOCHMU:A y‘IC6HOFO nmpeamMcecTa «bnomorusay»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}0nmxc5{
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6IH€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD Haquoﬁ KapTHUHbl MHpa U CHGHI/Iq)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYyKax (BeHIeCTBO, SHECPIrusd, sABJICHHUC, IIPOLECCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC yT-Ie6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBEHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3yuyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIero
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMbl CPEIHEr0 OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUH UX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYX IACHUS (MHAYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jM4YHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU YU€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMuHbIe BUABI JCSATEIBHOCTH IO TOIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LE€JICHANIPABICHHBIA MMOUCK MEPEeHOCa CPEICTB M CIOCOOOB
NEeNCcTBUS B MPO(GECCUOHANBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE HJIEU, TpeyiaraTh OPUTHHAIBHBIE TOIXOIbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHAIM3HPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor mHOpMaIi, HEOOXOAUMOM JJI BBITOTHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHN C yd4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacrpenenartb pojid ¢ Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBIABICHHUS NpoOJIEM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IMO3HABATEIIBHYIO JEATEIBbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEAIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO MIMPOKON SPYIUIUMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMHM  IO3HABATEJIbHOM  pedeKkcud KaKk  OCO3HaHUS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pPE3YNBTATHl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npoduibHOoro  oOydeHust  oOydwatrouuxcs  Owosmorur. OHHM  BKIJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX XKW3HEHHBIX cuTyauusx. [IpenmeTHble pe3ynabTaThl MPEICTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
IPUPOAOTIOIB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OUOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTado0JIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKUE TEOPUHU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o uenTpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB NEPBOIO MOKOJEHUS, PacCIlEIIeHHs, YHUCTOTHl T'aMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. H. Basuosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OPraHU3Max PAacTeHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTrHYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, nocTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHUEM KJIETOK pAa3HBIX TKaHEH M UX (QYHKUHUAMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHANIBHOTO Pa3BUTHS, T'€HOTHUNOM U (HEHOTUIIOM, (PEHOTUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpakTUYecKue padoThl, COOII0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JITHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIECIOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHUH, BETCPUHAPHH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(hecCHOHANBFHOTO U BBICIIET0 00pa30BaHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHHM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomroniionHas teopust Y. J[apBuHa, CHHTETUYECKAs] TEOPUS IBOJIIOIUH), YICHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMuJIbl JHEpruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaONIOJACHHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS W
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUS, BIUSHUS JABMKYITUX CHJI SBOJIOIMK HA T€HO(OHT TOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIIMMH CHJIAaMU aHTPOTIOTEHE3a, KOMIIOHEHTAMU DPa3IMYHBIX YKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€ OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTaHU3MOB U Cpeibl OOUTAHUS, EAMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXK/1Y UCCIEAYEMbIMU OMOJOTUYECKUMHU MPOILECCAMHU U SBJICHUSIMHU, J1€TaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, IMPOBEPSITh HUX OKCIEPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TMOJYYEHHBIE  PE3yJbTaTbl HAa  YYEHUUYECKHX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oymyied npodeccunoHaIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOJAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apokJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4 https://m.edsoo.ru
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 14 2 https://m.edsoo.ru
3 MakpoaBosronus 1 e€ pe3yabTaThl 6 https://m.edsoo.ru
IIponcxoxaeHre u pa3BUTHE )KU3HHU HA https://m.edsoo.ru
4 15 1.5
3emie
5 [TpoucxoxaeHne 4em0BeKa — aHTPOIIOTEHES 10 1 https://m.edsoo.ru
DKOJIOTHS] — HayKa O B3aWMOOTHOIIIEHUSIX https://m.edsoo.ru
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranu3Msl U cpesia 0OUTaHMs 9 15 https://m.edsoo.ru
8 DKOJIOTUS BUJIOB U TOIMYJISIUN 9 0.5 https://m.edsoo.ru
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 05 https://m.edsoo.ru
CHUCTEMBI '
10 Buocdepa — rimobanbHast skocucTemMa 6 hitps://m.edsoo.ru
11 YetoBeK M OKPYKAIOMIas cpesa 6 https://m.edsoo.ru
12 PesepBHOe Bpems 8




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5




11 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
°
Jlj;-n Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue fl[:yrt?eﬂnﬂ :)Ig[?a[:();:feﬂbﬂme
padoThI padoTshI pecypes:

1 OpommononHas teopust Y. Jlapsuna 1 https://m.edsoo.ru

5 JIBH>KyIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1 https://m.edsoo.ru
JapBuny

3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHBIN 1 https://m.edsoo.ru
Y UCKYCCTBEHHBII 0TOOD

4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1 https://m.edsoo.ru
3BOJIIOLUU

5 Dransl 3BOIIOIIMOHHOTO Mpoliecca: 1 https://m.edsoo.ru
MHUKPO3BOIIOLUS U MAKPOIBOJIOLIUS

6 [Tonmynsauus — sneMeHTapHas equHULA 1 https://m.edsoo.ru
3BOJIIOLUN
3aKOH reHETUYECKOro paBHoBecus JIk. https://m.edsoo.ru

7 Xapau, B. BaitnOepra. JlabopaTtopHas 1 05
pabota «BpIsiBIeHHE U3MEHYUBOCTH Y '
oco0eit 0HOTO BHJIa»

8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1 https://m.edsoo.ru

9 S¢dext ocnoBarens. dpdexr 1 https://m.edsoo.ru
OYTBLIOYHOTO TOPJIBIIIKA

10 Murpaunu. M30a0muu nomyssimii: 1 https://m.edsoo.ru

reorpaduyeckas, Ouonormueckas




11

EcrecTBeHHBII 0TOOp — HANPaBISAIOMINN
(baxTop 3BOJIIOLUU

https://m.edsoo.ru

12

13

14

15

16

17

18

[TosoBoit 0TOOP

[TpucnocoOaeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPO3BOJIFOIIHH.
JlaGopaTtopHas paborta «3ydyeHue
apoMop(}030B U UAMOAAANTALIAN Y
pacTeHU U )KUBOTHBIX)

[Tpumepsl npucnocodIeHU Y OpraHu3MoB:

MopdoJiorudeckue, GU3noIornIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast padora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11eTIECO00PA3ZHOCTH

Bun, ero kpurepuu U CTpyKTypa.
JlaGopatopnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

Crpykrypa BUJa

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

CBi13p MUKPOI3BOJIIOLNWHA U SITUACMHUOJIOTUA

0.5

0.5

0.5

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

19

20

MaKpOBBOJ'HOI_II/ISI. ITaneonTooru4eckyue
MCTOABI U3YYCHUA 3BOJIFOIIUN

BI/IOFCOFpa(I)I/ILICCKI/IG MCTOABI U3YUYCHUA
9BOJJOINH

https://m.edsoo.ru

https://m.edsoo.ru

21

OMOpPHUOIOTHYECKHUEe U CPaBHUTEIBHO-

https://m.edsoo.ru




Mopdooruaeckne MeTo 16l H3yIeHHS
IBOJTFOLIUU

MonekynsapHO-TEHETUYECKUE,

https://m.edsoo.ru

22 OMOXUMHYECKUE U MATEMATUYECKUAE
METO/bl U3YUYEHUS IBOTIOLIUN

23 OO61mre 3aKOHOMEPHOCTH BOJTIOIUA https://m.edsoo.ru

24 AnantuBHas paauanud. HepaBHoMepHOCTH https://m.edsoo.ru
TEMIIOB 3BOJIIOIUHA

o5 Hayunble runoressl NporucxoxaeHus https://m.edsoo.ru
JKM3HH Ha 3eMiie

%6 JloHay4Hble NPEACTABIEHUS O 3aPOKIACHUU https://m.edsoo.ru
JKU3HA

97 OcCHOBHBIE 3TaIbl HEOPTaHUYECKON https://m.edsoo.ru
JBOJIOLUHU

28 I'unoTe3bl 3apoKIeHUS )KU3HU https://m.edsoo.ru
Ucropus 3emiu 1 MeToABI €€ N3YUEHUSI. https://m.edsoo.ru

29 Jlaboparopnast pabora «3yuenue u 05
OMMCAaHUE UCKOMAEMBIX OCTAaTKOB JIPEBHUX '
OpraHUu3MOB»

30 HauaneHbie 3Tanbl opraHnyecKoit https://m.edsoo.ru
DBOJOLUU

31 DBOTIOIHA SYKAPHOT https://m.edsoo.ru
OCHOBHBIE ATAIIbI DBOJIIOAN https://m.edsoo.ru

39 pactutensHOTO Mupa. [IpakTHdeckas 05

pabota «M3yuenue ocobeHHOCTEH
CTPOEHMSI PACTEHUM pa3HbIX OTIEIOB»




33

OCHOBHBIE 3TaIbl YBOJIIOIUN KUBOTHOTO
Mupa

https://m.edsoo.ru

34

35

36

OBontonus )KUBOTHBIX. [IpakTuyeckas
paborta «3ydenne ocoOeHHOCTEH
CTPOCHUS TO3BOHOYHBIX ) XUBOTHBIX»

PazBuTue xu3Hu Ha 3emMJie 10 Hpam U
nepuo1am

MaccoBsie BbIMHUPAHUSA — SKOJIOTHYCCKHUC
KPU3HUCHI ITPOLIJIOTO

0.5

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

37

38

39

CoBpeMEeHHBIH 3KOJIOTUYECKHUI KPU3HC, Er0
0COOEHHOCTH

CoBpeMeHHast CUCTeMa OPraHuYeCKOro
Mupa. OCHOBHBIC CUCTEMATHYCCKUE
IPYIIIBI OPraHU3MOB

O0001IeHrEe U CUCTEMATH3aIid 3HAHUN 110

TeMaM "MUKpO3BOIIOLUS U €€
pe3yJIbTaThI»

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

40

41

42

43

AHTpONOJIOTHS — HAayKa O YEJIOBEKE

PazButue npencrasnenuii o
MIPOUCXO0XKICHUU YEI0BEKa

MecTto yenoBeka B CUCTEME OPTraHUYECKOTO
mupa. JlaboparopHas padota «3ydenue
O0COOCHHOCTEH CTPOEHUS CKeleTa
YeJ0BeKa, CBA3aHHBIX C
MPAMOXO0XKIECHUEM

JIBMOKyIIIME CHIIBI aHTPOIIOT€HE3a

0.5

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru




CooTHOIIEHE OUOJIOTHYECKUX U

https://m.edsoo.ru

44
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E
45 OCHOBHBIE CTAIMH AaHTPOIIOTEHE3 https://m.edsoo.ru
46 [Taneorenerrka U MajgeoreHOMHUKA https://m.edsoo.ru
47 DBOJIIONHS COBPEMEHHOTO YeJIOBEKa https://m.edsoo.ru
UYenoseueckue pacsl. [Ipakruueckas https://m.edsoo.ru
48 pabota «M3y4eHHE YKOJIOTHUSCKUX 0.5
aJlanTanui 4eJI0BeKa
49 MexIUCIUTITIMHAPHBIE METObI https://m.edsoo.ru
AQHTPOIIOJIOTUHU
50 3apokeHUE U pa3BUTHE IKOJIOTUU https://m.edsoo.ru
Mertoasl skosnoruu. JlaboparopHas pabora https://m.edsoo.ru
ol «3yueHne MeTo10B HKOJIOTMUECKUX 0.5
HCCIIE0OBAHUI
59 3HaueHne SKOIOTHUESCKUX 3HAHUH I https://m.edsoo.ru
YesioBeKa
53 Okonornyeckue pakTopsl https://m.edsoo.ru
AbGuoTtndeckue axktopbl. CBET Kak https://m.edsoo.ru
54 sKosornueckuit pakrop. JlaboparopHas 05
pabota «BpIsiBIIeHHE TPUCTTOCOOIECHUT '
OpPraHU3MOB K BIIUSHUIO CBETA»
Abuortnueckue gaxktopsl. Temneparypa https://m.edsoo.ru
Kak 3KOJIOTUYECKUH (HaKTop.
55 axcrop 0.5

JlabopaTopHas paboTta «BrisiBieHue
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO




TEMIIEPATYPbI»

AobunoTtnyeckue Gpakropsl. BiaxxHOCTh Kak
sKosioruueckuit paxrop. JlaboparopHas

https://m.edsoo.ru

56 0.5

paboTta «AHATOMHYECKHE OCOOCHHOCTH

pacTeHHid U3 pa3HbIX MECT OOUTAHUS
57 Cpensl 0OuTaHUsI OpraHU3MOB https://m.edsoo.ru
58 BHOJIOrnYecKre pUTMBI https://m.edsoo.ru
59 JKuznennbie GopMbl OpraHU3MOB https://m.edsoo.ru
60 BuoTtnueckue GpaxTopsl https://m.edsoo.ru

3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI https://m.edsoo.ru
61 JUISL CYIIECTBOBAHUSI OPIaHU3MOB B CpeJie

oOuTaHus
62 DKOJIOTHYECKUE XapaKTEPUCTUKHI https://m.edsoo.ru

TTOTTYJISIITIH

OcHOBHbIE TIOKa3aTeNN MOMYJISAINUN: https://m.edsoo.ru
63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U

MOJIOBAst CTPYKTypa

OcHOBHBIE TTOKA3aTENN MOMYJISIIHN: https://m.edsoo.ru
64 POKIaeMOCTh, PUPOCT, TEMIT POCTa,

CMEpPTHOCTh, MUTPAIIUU
65 DKOJIOTHYECKAst CTPYKTYpa MOMyJIALHHU https://m.edsoo.ru
66 JluHaMuKa TOMYISIUN U €€ PeryIsus https://m.edsoo.ru
67 Kpusblie pocTa 4HCIEHHOCTH MOMYJISIUHN. https://m.edsoo.ru

KpuBble BKUBaHUS




Okonornyeckas Huma Bujaa. Jlaboparopuas

https://m.edsoo.ru

68 pabora «IIpucnocobneHus cemsiH 0.5
pPacTeHHIii K paccesIeHUI0»
69 Bun xak cucrema nomynsiui https://m.edsoo.ru
70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIU https://m.edsoo.ru
KUBOTHBIX
71 Co00IIECTBO OPTAaHU3MOB — OHOIIEHO3 https://m.edsoo.ru
72 DKocucTemMa Kak OTKpbITas cucreMa https://m.edsoo.ru
Kpyrosopot BemecTB 1 NOTOK SHEPTUU B https://m.edsoo.ru
73 pyrosop P
9KOCUCTEME
74 OcHOBHbIE MIOKA3aTeNN IKOCUCTEMBI https://m.edsoo.ru
75 DKOJIOTHYECKHE TTUPAMUIBI https://m.edsoo.ru
76 3MeHeHus cOOBIIECTB — CYKIIECCHH https://m.edsoo.ru
IIpuponHbie SKOCUCTEMEI. DKOCUCTEMBI https://m.edsoo.ru
77 pup
03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB
78 IIpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI https://m.edsoo.ru
TYHJp, JIECOB, CTETIEH, MyCThIHb
79 AHTPOIIOTEHHBIE YKOCUCTEMBI https://m.edsoo.ru
80 VYp6oskocucremsl. [IpakTrueckas padbota 05 https://m.edsoo.ru
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3akoHOMEpHOCTH (POPMUPOBAHUS https://m.edsoo.ru
81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B

OKOCHUCTEMAX




MexaHu3Mbl BO3IEUCTBUS 3arpPsI3HEHUN
pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM,

https://m.edsoo.ru

82
OpraHU3MEHHOM, TOMYJIALIMOHHOM U
HKOCUCTEMHOM YPOBHSIX
83 buocdepa — obmieruranerapaast 060071049Ka https://m.edsoo.ru
e
84 Yuenue B. U. Bepnaackoro o 6uochepe https://m.edsoo.ru
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS https://m.edsoo.ru
ounocdepsl
86 KpyroBopotsl BemecTs u https://m.edsoo.ru
OMOTCOXMMHYCCKHEC ITUKITBI
87 3oHanbHOCTH OuOochepsl. OCHOBHBIE https://m.edsoo.ru
OMOMBI CyIIN
88 YcroitunBocTs 6uocdeps https://m.edsoo.ru
89 DKOJOTHYECKHE KPU3HUCHI i UX TPUUHHBI https://m.edsoo.ru
90 BoszeiicTBue yenoseka Ha Guochepy https://m.edsoo.ru
01 AHTpPONIOr€HHOE BO3JEHCTBUE Ha https://m.edsoo.ru
PaCTUTENbHBIN U )KUBOTHBIM MUD
92 OXpaHa PP https://m.edsoo.ru
93 OCHOBHBIE NPUHIUIIBI YCTOMUYHUBOTO https://m.edsoo.ru
Pa3BUTHS YEIOBEUYECTBA U TPUPOIBI
PanmonansHO€ pUpPOAONOIBE30BAHUE U https://m.edsoo.ru
94 COXpPaHEHHE OMOJIOTHIECKOTO
paszHooOpa3us 3eMiau
95 O0600menue mo reme «KMUKPOIBOIIOIHUS U




€€ pe3yJabTaThD)

O600mmenue mo Teme «MaKpOIBOIIONUS U €€

96 PE3YIIbTATHI» 1
O606menue no Teme «IIpoucxoxaenue u

97 pa3BUTHE )XKU3HU HA 3eMiIe) 1
O6061menue o teme «lIpoucxoxaeHue

98 YeJI0BEKa — aHTPOTIOTCHE3) 1
O60061eHne o TeMe «IKOJOTUsl — HayKa O

9 B3aMMOOTHOIICHHSIX OPTaHH3MOBY 1
O6006mIeHne o TeMe «OpraHu3Mbl U cpeaa

100 OoOHUTaHHS 1
O6061eHne o TeMe «IKOJIOTHS BUJIOB U

101 TIOITYJISALIAN 1
O6o006menue no Teme «brocdepa —

102 rJI00abHast IKOCUCTEMAY) 1

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME




IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMUpOBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB MPHUPOJIBI U
pEIICHUH KU3HECHHO BAKHBIX COIMATIBHO-3TUYCCKUX, SKOHOMHUYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YETOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMoOHAILHOTO MTPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/Ie POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHE OHOJIOruU

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX MCCIICTOBAHUSAX JKHBBIX
00OBEKTOB M d3KOcHUCTeM (ONUCaHWE, W3MEpEHue, MPOBEACHUE
HAOJIOACHNH); CIIOCOOAMHU BBISIBICHUS M OICHKH aHTPOIOT€HHBIX
W3MEHEHUH B IIPHPO/IC.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh UX SKCIIEPUMEHTATHLHBIMU
cpenctBaMu, GOPMYyIHpYys LEJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MIOJTyYEHHBIE PE3YJIbTAThI U J1€1aTh BHIBO/BI.

BbisiBIIeHHEe 3aBUCMMOCTH  MEXJy HCCIEIyeMbIMH BEIMYMHAMU,
00BSICHEHUE TIOTYYEHHBIX PE3yNIbTaTOB U (HOPMYITUPOBAHHE BEIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BiafeTb CHUCTEMOM OHMOJOTMYECKMX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIIMe OWOJIOTMYECKUE TEPMHUHBI M TIOHSTHUS
(’ku3HB, KII€TKA, TKAHb, OpraH, OpraHM3M, BHJI, HOIMYJIAIHMS, SKOCHCTEMA,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OMONONIMMEPBHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HACJICJICTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owojorudeckne Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, N.1. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsiieBoro cxonactsa K. bapa, sBomtounoHHas

TCOpHUA 4. I[apBI/IHa, CUHTCTUYCCKAsA TCOpUSA ISBOJIOLUH, TCOpUA




antpororene3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpasus M MPOHCXOMKIACHUSI
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mOyTIx u
HampaBJIeHUsX 3BojroIuH, yuenue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IIEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. Moprana; roOMOJIOrMYECKUX PSAJOB B HACJIEICTBEHHOU
nsMenunBoctd H.M. BaBunoBa; renetrmueckoro pasHoBecus JIxk.
Xapan u  B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, 3KOJOrM4ecKor mupaMuibl YHUCEN,
OMOMAacChl U SHEPTUH);

runore3bl (koarepBatHoit A.W. Omnapuna, nepBuuHOro OyiaboHa J[x.

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

YMeHue peuarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJda4l, BBbIABIIATH
MIPUYINHHO-CJIICACTBCHHBIC CBA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mnmpoueccamMm MW ABJIICHUAMU; OCIIATb
BBIBOJIbI 1 IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAaMH OPraHOB y pACTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; TaaMy KJIETOYHOIO IMKJIA U KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTarlaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrIoM U (GaKTOpaMu Cpelbl OOUTaHWUS,
IIpoueccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX HKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT; OTHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouocthepsl; CTPOCHUS OPraHoB U CHUCTEM OPTraHOB PACTCHHH,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATEIHPHOCTH, TTPOTEKAIOIITUX

B OpraHusmax paCTeHI/Iﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJOrHYSCKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMamuu U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTrO U TeTepoTpodHHOro
TUIOB TNHTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, A3MOpHUOreHe3a, HOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PA3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUSA TI'€HOB, T€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
oTOOpa,  CTaOWJIM3MPYIOLIETro,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOIO0 M CUMIATPUYECKOro
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(OH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeie OoOHuTaHus,
YyepeoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKA SHEPIUH B 9KOCUCTEMAX

ChopMupOBaHHOCTb YMEHMSI BBLAEIATH CYIIECTBEHHBbIE MPU3HAKH
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOr€OLICHO30B U AKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBpAILEHHs] SHEPIUU B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI'0 M SHEPreTH4eckoro oOMeHa,
XEMOCUHTE3a, MHTO03a, Meilo3a, OIUIOAOTBOPEHUS, Ppa3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
60pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOTI'O 0TOOPA, BUA000pa30BaHMs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOUTaHMs, BIIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUsI YHEPTHH B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CHUCTEMATUYECKUX TPYII; B3aMMOCBSI3U
OpPTaHU3MOB W cpelnbl OOWTAHWS; EIUHCTBA YEIOBEYECKHUX pac;
HE00XO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBMsI COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHUBaTh HH(OpPMANHUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE AaCIEKThI COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh ria00aabHBIE 9KOJIOTHYECKHE po0IeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHUEC

1.1

1.2

1.3

CoBpemenHass OHMOJOTMsI — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydyaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIe, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, csizannblie ¢ Ouosiorueid. 3HaueHue OUOJNOTHH B
MPAKTUYECKOW JIESITEIIbHOCTU YEJIOBEKa: MEAUIMHE, CEJIbCKOM XO3SIICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTh, CJIIOXKHOCTh U
YHOPSIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(buoreoneHoTYeckuii), OmochepHbid. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIEeCTBOBaHUS

MaTepuun

Mertoapl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMaru3anusa, MeraaHaim3. IloHsaTme o 3aBHCHMON W HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ pocTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBEl HCKaXKeHUs pe3yJbTaTOB JKCIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Onojorudyeckas cucrema

2.1

Knerka — cTpykTypHO-(DyHKIIMOHANIbHAS €AUHMIIA XKUBOro. Mcropus OTKpBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[lnetinen, P. BupxoB). OCHOBHbIE NTOJIOKEHUSI COBPEMEHHOM KJIETOUHON TEOPUHU.
MeTo1b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpomMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJBbTUBUPOBAHHUC KIICTOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCII, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,




TEIUIOpErysaiui. MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYECKas pOJlb.
Ponb kKaTHOHOB U aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHUHOKHCIOTHBIM COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoii Mousekysbl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUUHAs CTPYKTYyphl. [leHarypamus.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbl, OJIMTOCAXAPUABl U IOJIUCAXAPUIBIL.
OO0muit mmaH cTpoeHuss W (PU3MKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuner. T'wapodunbHo-ruApOodoOHBIE cBolicTBA. Kiaccudukamus JTHIAIOB.
Tpurnuuepunsl, docdhonunuasl, BOCKH, cTepouabl. buonormdeckue GyHKIUU
munuaoB. O0mre cBoicTBa OMONIOrMYECKUX MEMOpaH — TeKy4eCTh, ClIOCOOHOCTh
K CaMO3aMBIKaHHUIO, TIOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHUCIOT.
Hyxneoruasl. [Ipuniun kommnementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MectonaxoxaeHue u 6uonorndeckue ¢pynxnuu JHK.
Bunel PHK. @ynkunun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kierke. CekBenuponanue JJHK.

CtpykrypHass OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHueckass M npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. Kierounas creHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenre M (PyHKIIMOHMpPOBAHHE SYKAPHMOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpaHa (rutazmanemma). CTpyKTypa Iuia3MaTudeckoil MmemOpanbl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneruénHass nud@y3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIM AKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJIOLIMTO3: MUHOIUTO3, (aronuro3. Dk3ouuto3. Kierounas creHka.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommaszma. Ilutozons. [lutockener. JIBukeHwe wnuToiasmel. OpraHouabl
kiIeTku. OpHoMeMOpaHHBIE OpraHOMAbl KJIETKU: DJHJIOIUIa3MaTU4ecKas CeTb
(BIIC), anmapar 'onbmku, TM30COMBI, UX CTpoeHHE M (yHKUMU. B3aumocBs3b
O0JIHOMEMOpaHHBIX OpPraHOUIOB KJIeTKH. CTpoeHue IpaHyJspHOrO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. ['mamkuit
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(arpaHyJspHBINA) SHAOIUIA3MAaTHYECKUN peTuKyinyM. CekpeTopHas QyHKUUSA
annapara [onbmku. TpaHcmopr BemecTB B KIETKe. Bakyosnm pacTHUTENbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHH, IUTACTUBL.

Crpoenne W (pyHKIMHM MUTOXOHApPUN M miactuj. llepBUuHBIe, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOUIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICUIMX PACTECHU.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUM HEMEMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaamMeHTsl. MplieyHble  KIETKH.
MuxkpotpyOouku. Kierounelii neHtp. CTpoeHHME U JBHKEHHME >KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOMIa3Mbl. LIeHTproIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpukc. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcOoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK 3YKapUOT

(pacTUTENbHOM, )KUBOTHOU, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMWIISLIUMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YYacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. OJHepreTudeckoe obOecrieueHne KieTku: mpeBpameHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Metabonmu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA W MEXaHM3M JICHCTBUS.
Kodepmentsl. Otianuns GpepMEHTOB OT HEOPraHMYECKUX KaTanu3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTAaTUBHBIX
peaKIuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHBI CHHTE3 OpraHMYECKHUX BewlecTB B KieTke. PorocuHTtes. Poub
XJoporiacToB B mporecce (orocunTeza. CperoBas u TemMHOBas (¢asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuuHbIX (aKTOpPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue HOTOCUHTE3A.

Xemocunres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDUIMPYIOLIHE
OakTepuu, Xeae300aKTepuu, cepoOaKTepuu, BOAOPOAHbIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe OpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS H HX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHU ¥ BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpraHW3MBI. DTambl dHEpreTudeckoro oomena. [loaroroBuTenbHBIN
sTan. [ MMKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruueckoe OkuciIeHHE, WIM KJIETOYHOE JbIXaHUE. Poab MUTOXOHIpHN B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaKuuu.

OxucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa




BEIIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh SHEPIeTUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLUAX
MaTPUYHOTO cuHTe3a. Peann3anus HaciaencTBeHHOM nHpopMmarun. ['eneTrnueckuii
KoJI, ero csoucrBa. Tpanckpumnuusa — Marpuusblidi cuHTe3 PHK. IIpuHnummnsr
TPAHCKPUIILIUU: KOMIUJIEMEHTAPHOCTh, aHTUIAPAIIEIBHOCTh, ACUMMETPHUYHOCTb.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OuocuHTe3e Oenka.
VYcnoBust OumocuHTe3a Oenka. KonmupoBanue amuHOkucHOT. Pomb pubGocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perynsauus oOMEeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycesl — Hekierounsle (OpMBI KU3HH U OONMUraTHele mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >kMBOTHBIX, pactenuid. CIINJ[, COVID-19,

conuaJibHbIC U MCIUITNMHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii mwmkn, ero mepuonbl U perymsiusa. HWurepdasza u  MUTO3.
OcobeHHOCTH TIPOIecCcOoB, NpoTekammx B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  Ilpecunrernueckuil  (HOCTMMTOTHYECKMI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii cunre3 [JIHK — permukanusa. Ilpuanunsr perumkanuu  JJHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBAaTUBHBIA CHHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rarioniHbil - Habopbl  XpomocoM. ['omosornynsle Xpomocomsl. IlonoBbie
XPOMOCOMBI.

Jenenune xieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX ITPOLECCHI.
Tunsl mMuTo3a. KapuoknHe3 n nurokuHe3. brosornueckoe 3HaueHHE MUTO3a.
Perynsus mutotndeckoro nukia kiaeTku. Ilporpammupyemas kietounasi rudens
— anonTo3.

cDYHKI_II/IOHEU'I]':HBJI TCHOMHKA

3.1

OpraHI/ISM KakK OMOJIOrHuYecKasl CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl pPa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
mosoBoe. Bumpr  O6ecnioioro  pa3MHOXKEHUS: TMOYKOBAaHWE,  CHOPYIISIIHUS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmuHosxkenue. [lonoBeie kneTku, uiu rametsl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. bronorndyecknii cMpIci Meio3a
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1 TI0JIOBOTO Ipolecca. Melo3 U €ro MeCTO B )KU3HEHHOM IUKJIE OPTaHU3MOB.
IIpenzaponpiieBoe pazButue. l'amMeroreHe3 y XUBOTHBIX. IlosioBBIE JKeie3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOTEHE3.
Crtpoenue mojoBbIX KiIeTOK. OIIOIOTBOpEHHE U 3IMOPHUOHATIBLHOE pPa3BUTHE
*KUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpobierune. Tunsr apodnenus. OcodGeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JIUCTKU (racTpylisilus). 3akiajaka
OpraHoOB W TKaHEW M3 3apOJbIIIEBbIX JIMCTKOB. B3auMHOE BIIHMSHUE 4YacTel
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akjiajka IJIaHa
CTPOEHMSI >KMBOTHOIO KaK pE3yJbTaT HEPaApXUUYECKUX B3aUMOJECHCTBUU T€HOB.
Bnusaue Ha »MOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXkKaromien
Cpelbl.

Poct u pazBurtue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [lpsmoe n Henpsimoe
pazButue. Pa3Butue ¢ meramopdozoM y OECHO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3Hau€HUE MPAMOrO M HEMNPSAMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoze. Tumbl pocta KXUBOTHBIX. DAKTOPHI PETYIISILUU
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHe3a yenoBeka.

Pasmuoxxenue wu pasButue pacrenuwii. ['ametodur m cnopodur. Meito3 B
KU3HEHHOM TMKJIe pacreHuid. (OOpa3oBaHuMe CIop B IIpolecce Meiosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHui. OOpazoBaHue u

Pa3BUTHEC CEMCHHU. MexaHHu3MBbI peryjidanuu OHTOTICHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHM KaK HaAYKH. OCHOBHEIE
TCHETHYCCKHE IIOHSATHS W CHUMBOJEBL I OMOJIOTMYHBIE XPOMOCOMBI, AJIJICJIBbHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, JIOMHHaHTHBIﬁ u pGIIGCCI/IBHI)II\/'I IIpHU3HAK,
roMo3uroTa, rerepo3urora, 4YucTas JIMHUA, FI/I6pI/II[LI, T'CHOTHII, (I)GHOTI/IH.
OcHoBHbBIE MCTOAbI I'CHCTHUKU! I‘H6pPII[OJ'IOFPI‘ICCKHI>i, I_[I/ITOJ'IOFI/I‘-ICCKI/II\/'I,

MOJIEKYJIIPHO-TEHETUYECKUI

Monorubpuanoe ckpemupanue. [lepBbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokoseHus. IlpaBuno nomunHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIeIyieHuss MNpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMer.

AHanuzupyrouiee ckpeniuBaHue. IIpomMeXyTOuHBIM XapakTep Hacl€OBaHMUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOI'O

HacCJICJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI AT 6pI/II[HOTO




CKpEILIMBaHUS.
CueruieHHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPENENEeHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTepOoraMeTHbIi mnoJl. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpomMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrema. [lnerorpornuss — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXKECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAIEIbHBIX T'€HOB.

Kommnnemenrapuocts. Onucras. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
Mpu3HaKkoB. KayecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BUIbl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbId psij
n BapuanumonHas kpuBas (B. HoranHcen). CsoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIBI
TeHOTUIMYECKON N3MEHUNUBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTtuBHAasT M3MEHUYMBOCTh. MeHo3 © IOJIOBOM TIpOIleCC — OCHOBA
KOMOHMHATUBHON M3MEHYUBOCTU. P0oIh KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W WHIYLMPOBAaHHbIE MYTAalWU. SepHbIE M IUTOILUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiu. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl ¥ WX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npouecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAacleACTBeHHOU n3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCHL[epHa}I U3MCHYHMBOCTDb U HACJICIACTBCHHOCTD

Kapuotun wuyenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBaHUSA TIe€HOMaA
yernoBeka. MeToapl  HM3Yy4EeHUsT TEHETUKM  YEJOBEKAa: TIE€HEAJOTMYECKUU,
OM3HEILIOBEBIN, IUTOTCHETUYCCKUH, MONYJISIHUOHHO-CTATUCTUYECKHIA,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[MIP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MIPEIPaCTIOI0KEHHOCThI0. 3HAYCHHE MEAUIIMHCKOW TEHETUKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIETKU
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JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 IeHTpax MPOMCXOXKICHUS U MHOT000pas3usi KyJbTYPHBIX PAacTEHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *KUBOTHBIX. CopT, mopoza,
mITaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoapl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNell Mo noroMcTBy. OTOOp MO TE€HOTUIY C IOMOILBIO OIEHKHU
(eHoTUNa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEJICKIIMOHHON pa0oThl. PaqnannoHHbIi 1
XMMHUYECKMH MyTareHe3 Kak HWCTOYHHMK MyTalMil y KyJIbTYpHBIX (opm
opranusmoB. lcnosnp3oBaHME T€HOMHOIO pPEJAKTUPOBAHHSA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosryueHust ICXOAHOT0 MaTepraia JUlsl CeEeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBHuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHI.
I'ereposuc u ero npuuusbl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTkeHus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapakTepUCTHKa. TpaauluoHHAas  OHOTEXHOJIOTHS:
xje0orneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHIEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTmkeHus W MepCreKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHu4€CKOro Mmupa

buonornyeckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOECHHOCTU CTPOEHHUS M JKU3HEAEATEIbHOCTU OJIHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJIETOYHbIE TPUObI, OJHOKJIETOUYHbIE BOJOPOCIH, IpYyTrUe
IIPOTHUCTHI. KononnanbHbie OpraHHu3MBblI. JIBI/I)KGHI/IG OOHOKJICTOYHBIX OPTraHU3MOB!
amMEOouHOE, KT'YTUKOBOE, PECHUYHOE. 3allUTa Yy OAHOKJIETOYHBIX OpPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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4.3

4.5

4.6

MHoOrokJjieTouHbIe pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHU3Ma.
Tkanu, oprabl ¥ CUCTEMbl OPraHOB MHOTOKJIETOUYHOIo opranusma. OpraHuszm
Kak enuHoe 1uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpaszoBarenibHasi, TOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcoOenHocty cTpoeHUs, PYHKIMN U pacClOIOKEHUS TKaHEH B OpraHax pacTeHHM

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB M CHUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHHI: TPOIIU3MBI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pacrenuid. Auddysus razoB yepe3 MOBEPXHOCTb KIETKH.
TpancriopTHble cuCTeMbl pacTeHui. Bbimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa macCMBHOM W XUMHUYECKOU
3amuThl. OUTOHIIHIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3gpakuMocTe W peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHfI. PocToBrIe BeliecTBa M UX 3HAYCHUE

MHOroK/IeTOYHble  KMBOTHBIE.  B3aMMOCBSI3b  4acTe€il  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopranbl U CUCTCMbI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeocras. Tkanu )KMBOTHBIX M YeloBeKa. THITBI
KUBOTHBIX TKaHEH: SNUTENHalbHAs, COCIMHUTEIbHAsA, MBbIIICYHAs, HEpBHasl.
OcoOenHoctu cTpoeHUs, (QYHKUMA U pacMONOKEHHsS TKaHEH B OpraHax

JKHUBOTHBIX U YCJIOBCKA

Opransl U cUCTEMBI OPraHOB KUBOTHBIX. DYyHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX KMBOTHBIX. IluTanue >xuBoTHbIX. IluTanue
MTO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue kMBOTHBIX. KoxkHoe apixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHUS
JNETKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4esioBeka. MeXxaHu3M
BEHTWISIMM JIETKUX Yy NOTHI U MIEKONUTAIOUMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucTeMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CHCTEMBI NO3BOHOYHBIX JKUBOTHBIX. BblneneHnue y opranusmoB. Beinenenue y
XKUBOTHBIX. COKpaTUTENnbHbIE Bakyosn. Oprassl BbiaeneHus. CBsA3b MOJIOCTHU Tea
C KPOBEHOCHOW M BBIJIEIUTEIbHON CUCTEMAMH. BblieneHue y MO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. IlOKpoBBI U HX

MIPOU3BOTHBIE.
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PaznpaxxuMocTh U perymnsius y opranu3MoB. Pa3apaxiuMocTs Yy OAHOKIETOUHBIX
opranu3moB. Takcuchl. Pa3apakuMOCTh W PEryJsus y MHOTOKIETOYHBIX
pactenuii. PocToBbIe BelecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pedIieKTOpHasi pEryJsiusi Y MHOTOKJICTOYHBIX KHUBOTHBIX.
HepBHas cuctema u e€ oTJeinbl. DBOJIIOIMOHHOE YCI0KHEHNUE CTPOCHUST HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3¢GHEKTUBHON (YHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbe

Opranbl 1 CUCTEMBI OPraHOB yesoBeka. OTenbl TOJIOBHOTO MO3Tra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuust U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesoBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBHe TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmotamamo-runodusapHas

cucrema. Pediekc u pednekropHas ayra. be3ycioBHbBIE B YCIOBHBIC PEQIICKCHI

5.2

5.3

3amuTa opranuzMa ot OosezHell. IMMmyHHast cuctema denoBeka. KiieTouHblil u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBINA, NPHOOPETEHHBIN crenuduyecKuii
umMMyHuTeT. Teopuss  KIOHaJIbHO-CENEKTUBHOro uMMmyHutera (IL.Dpunux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHusmMoB. Poib

BPOXIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucTteMa deloBeka. JlpIxarenmpHas TOBEPXHOCTh. Perymsiust  JpIXaHus.

JIpIxaTeabHbIe 00BEMBI

5.5
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[TumeBapurenbHast cucremMa uenoBeka. OTHenbl MHUIIEBAPUTENIBHOTO TPAKTa.
[InmeBapuTenbHble  XKene3bl.  BHYTpUIIOIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBoiaHele. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunpTpanus, cekpenus U 0OpaTHOE BCAChIBAHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleseHus1. OOpa3oBaHuEe MOYH Yy YEJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIOBI WU HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEU

Teopus sBomronnu. Pazsutne xu3Hu Ha 3emiie

6.1

OpomtormonHas  Teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIIbHOCTb 4. I[apBI/IHa.




JiBmokymue cuiiel 3Botonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTeTndeckor teopuu Bomonuu (CTD). HeltpanbHas Teopwus
sBomtoru. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYCHHE BOJIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak 3yeMeHTapHas enuHuua 3BoyolMU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTYpbl HONyJsALUd. M3meHeHue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHetTudeckoro pasHoBecus [x. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (QAKTOpPhl (ABHIKYIIME CHIIBI) OSBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBIEHHbIE HM3MEHEHHUS 4YacTOoT ajuleliell B momymsauusax. Oddekt
OCHOBATEJIS. Murparuu. W3onsmus TOTYJISALIAMN: reorpaduueckas
(mpocTpaHcTBeHHas ), Orooruyeckast (penpoIyKTUBHAs).

EctectBennbiii  orOop — HampaBinsoomuid  dakrtop sBomonuu.  Dopmbl
€CTECTBEHHOTO  O0TOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUHN, Pa3phIBAIOLINI
(mu3pynTuBHEI). [TonoBoit 0TOOD.

[IpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUH.
BosnukHOBeHHe — mpucriocoOneHuid y — opraHu3MoB.  Apomopdo3bl U
uanoanantanuu. [lpumepsl npucnocobneHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BunooOpasoBaHue kak —pe3ysbTaT
MUKposBoJtoiu. M3omsamus — xiroueBoil dakrop BupooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHHUS: aJJIoNaTpPUIECKOoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rubpuansanys). JJMTenbHOCTh 3BOIIOLUOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BoOMIOLIMOHHON OMONOrMM B pa3paboTKe HAY4YHBIX METOJOB COXpPaHEHHUs
O0ropazHooOpazusi. MUKPOIBOIIONMSA U KOIBOJIOIMS TMApPa3uTOB U HMX XO35EB.
Mexanu3mbl pOpMHPOBAHUS YCTONUYHMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI O0PHObI

C HeH

6.3

Metoapl M3ydeHUsT MaKpOdIBOMIONWHU. [lanmeoHTONOrHYecKne METOAbl W3YYCHUS
sBoonmu. [lepexonubie Gopmbl 1 PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Meroap! u3ydeHus sBomonun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckue odnactu 3emnn. Buasl-sHIeMuxku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITCJ'IBHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YUCHUA
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SBONIOLMU. ['€HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TOSBICHHS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHbI
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe U  MaTeMaTU4YeCKWe  METOAbl  W3Y4YEHHsS]  HBOJIOLIUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTeHETHYESCKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuiia) 3BojronuU. HeobpaTUMOCTh 3BOJIOLUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUU

Hayunbple rumoTe3sl MNpPOMCXOXICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepMmus. JJoHay4Hble IPEACTAaBICHUS O 3aPOKICHUM KU3HU (KPEALlMOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXKJIECHUS JKU3HU U €€ ONpPOBEPIKEHUE ONbITAMHU
®. Pemu, JI. Cnamwrannanu, JI. Ilactepa. IIpoucxoxaeHue >KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Bosrouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMSL. XMMHYecKash dBOJIONUSA. AOHOTeHHBI CHHTE3 OpraHMYeCcKHX
BemiecTB u3 Heopranuyeckux. Ombir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB u3 MoHoMepoB. KoanepBartnas runoreza A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa JIk. XonjeilHa, reHetuueckas runore3a I. Mémnepa.
Pu6osumser (T. Yek) u rumotesa «mupa PHK» VY. I'mnbepra. dopmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnu u meronapl e€ uayudeHus. Vckonmaemble OpraHU4ecKHe OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil sBomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBONIONMA MeTabonu3Ma. BO3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3emJie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 2yKapHOTBHI.

ITpoucxoxxaenue 3ykapuoT (cUMOHOreHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpYycoB. IIponcxokIeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHH. OCHOBHBIE apoMOp(hO3bI
pactenuil. Bbeixon pacrenuii Ha cymy. llosBieHue CIOpPOBBIX pacTeHHN U
3aBoeBaHMe MMM cymHd. CeMmeHHble pacTeHus. [IponcxoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpnoBbIe XUBOTHBIE. JKU3Hb B BoJIe. DBOJIOLKS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxaeHre MIEKONMUTAIOMUX U
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ntun. [lpuamun xarodeBoro apomopdosza. OcBoeHUE OECTO3BOHOYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U NepuogaM: apxei, MpoTepo30ii, Maueo3ou,
Me30301, KaiHO30H. OOmas XapakTepUCTHKAa KIMMaTa M TeOJOTHYSCKUX
nporieccoB. [TosiBIeHNE U paclBeT XapaKTePHBIX OPraHU3MOB. YTIIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA TA30BBIA COCTaB aTMOC]EpHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHI mpouwioro. [IpuuuHbl u
CJIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTUYECKUI KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum antpomosnoruu. Mertonel anTponosiorud. CraHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH ueoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO uyenoBeka C KUBOTHBIMH. CHCTEMaTHUECKOE IOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPABHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3HO0IIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka oT KUBOTHBIX. [IpsaMoOxXokaeHre U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHON
CHUCTEMBI.

JIBmwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COLMAIBHEIC.
CooTHoteHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaluM aHTPOIIOTe€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIIOJIEH.
YenoBeKk  yMenblid, TEpBBIE  H3TOTOBJIEHUSA oOpyaud Tpyna. UYemosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOUi NpPeJoK HeaHIEepPTATbCKOro YesloBeKa W YesloBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBII COBPEMEHHOIO THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHME
KOHTHMHEHTOB 32 IpeneinamMu AQpuku.

DOBONIOIUS COBPEMEHHOIO ueloBeKa. EcTecTBeHHbBII 0TOOp B MOMYJISALUAX
yenoBeka. MyTanMoHHbI nporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3¢pQGEKT OCHOBATENS» B MOMYJSAIHUIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpHUalbHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). BpeMs M IyTH pacceleHHs YelloBeKa I10 IUIaHETE.
EaunctBo  dyenmoBeueckux pac. HayuHas  HeCOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKaroIIed Cpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHUCTEMBI U MMpUCymue MM 3aKOHOMCPHOCTHU
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Paznensl u 3agaun sxosnoruu. CBs3b SKOJIOTUU C IPYTUMH HAYKaMHU.
Metoner skonoruu. lloneBeie HaOMIOAEHHUS. OKCHEPUMEHTHI B JKOJOTHU:
MpPUPOAHbIE W JiabopaTopHble. MoJenupoBaHUe B JKOJOTUU. MOHUTOPHHT

OKPY KaIOIIEeH Cpebl: JTOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

Okosorndyeckue (GakTopsl M 3aKOHOMepHOCcTH uX JeictBusa. Kiaccudukanums
9KOJIOTUYECKUX  (PAaKTOpoB: albumoTuyeckue, OUOTUYECKHE, aAHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJIOrWdyeckux ¢akropos. IIpaBuio
muaumyma (K. Ilmpenrens, 0. JIubux). TonepanTHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBET Kak sKojornyeckuii akrop. JleicTBue pasHbIX
YYacCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTHYECKHE TIPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETa.
doTonepruoausm.

Temmneparypa kak 5kojoruueckuil Qaxrop. JlelicTBMe TemmepaTypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxunocts kak skonornyeckuilt ¢akrtop. IIpucnocobnmenus pacreHMH K
MoJIIep KaHuIo0 BOJHOTO OanaHca. Kiaccudukarus pacTeHHl MO OTHOUICHHIO K
Bojie. [Ipucnoco6iieHus )KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXKUMA.

Cpenpl oOuTaHMs OpPraHMW3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAas  NOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell OOMTaHMsS OpraHu3MoB. l[IpucnocoOieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CpEelax.

buonoruueckue putmsl. BHenHne u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE
putMbl. IIpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
AKU3HU.

XKuznennnle Gopmbl opranusmoB. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HeHHbIE
(GbopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYyCTAaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (HOPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHUECKMX B3aMMOJEHCTBUI: KOHKYPEHLIHS,
XHUITHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHHYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonuueckue, (Gopuueckue, (¢dabpuyeckue). 3HauEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN U CYIIECTBOBAHHS OPraHU3MOB B Cpele

oOHWTaHUs. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTEPUCTHUKU TTOMYJIAIHUU. HOHYJ'ISIHI/IH Kak Ouoyornyeckas

cucrema. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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O6uoJIOTMU BUJOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIIHMA.
OcHOBHbBIE TMOKa3aTeNN MOMYJALMUA: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
II0JIOBAst CTPYKTypa, pOXKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CcTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IOIYJIALNU.
JluHaMuKa nOmyisuuy U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOMYJISLUH.
MognenupoBanue IOUHAMMKU — nomyisinud.  KpuBele  pocTa  YHMCICHHOCTH
nonyisinui. Kpusble BbDKMBaHMs. Perynsiiys 4UCIEHHOCTH HONYJIALMH: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IJIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BUJ0B (I- u K-ctparerun).

Ilonatue 006 »sKosoryueckol Hume Buaa. MectooOuTaHue. MHoromepHas
Mozenb dKkonorndeckod Humm Jx.M. XatumHcoHa. PasMepsl 3Kogorm4eckon
Huy. [loTeHunanbHas U peain30BaHHAas HULIU.

Bun xak cucrema nonynsuuid. Apeanbl BUJIOB. Buibl M HMX JKU3HEHHBIE
CTpaTerMu.  3aKOHOMEPHOCTH  IOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBs3u Mexay
opraHu3mMamMu B OuOIleHO3€. JKOcHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OPraHU3MOB B JKOCHCTEME: IMPOMYIEHTHI,
KOHCYMEHTBI, peayueHTbl. Tpodudeckue ypoBHH. Tpoduyeckue 1enu U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M Wbl B 3KocHcTeMax. Kpyrosopot
BEIIIECTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBI. buomMacca u MpOIYKIHS. DKOJOTUYECKUE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHbsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCMM W WX TMPUYUHBL. AHTPONOTE€HHBbIE BO3JACHCTBHS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCHUCTEMaMH.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI YpOoakocucteM. ['opojckas ¢uopa u
¢dayna. CuHaHTpOnU3aIMs TOpoACKoi (ayHbl. buonornueckoe u X03sIiICTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEepruM M BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMHU. Y CTOMYMBOCTh
OpraHuU3MOB, TMOMYJSIIUA W SKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3JICHCTBUN

buochepa — oOmemnanerapHas o6onouka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctan. KuBoe BerecTBo 6Mochepbl U ero PyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
riobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecMe B Ouocdepe.
KpyroBopotbl BemiecTB M OHOreOXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuunOCTS siBICHMIA B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOMHBIE Jleca, CMELIAaHHbIE U IIUPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHUE Jieca, BBICOKOTOphs. KiMMar, pacTUTENbHBIH U
KUBOTHBIA MUp OMOMOB CYIIIH.

Crtpykrypa U (QyHKUIHS KUBBIX CHUCTEM, OLEHKAa UX PECypCHOro MOTEHIMAlla U
o6uochepHbIX QyHKIUN

DKOJOTHYeCcKHe KpU3UChl U UX MpUUuHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
Oxpana BoaHBIX pecypcoB. Paspymienne mouBel. OXxpaHa MOYBEHHBIX PECYpPCOB.
W3menenue knumara.

AHTpPOINIOTEHHOE BO3JICHCTBUE HA PACTUTENBHBIA M JKUBOTHBIA Mup. OxpaHa
PaCTHTENBLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI TPHPOJIBL.
Kpacubie kauru. Ocobo oxpansembie npupoansie tepputopun (OOIIT).
Boranudeckue cazpl ¥ 300J0THYECKUE TAPKH.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOE  MPHPOIOINIONBE30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

buonorus.11 xnacc, yrinyonéunsiii yposens [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u
ap. /Ilon pen. [Taceunnka B.B.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

[TonoBkoma M.B., HocoB A.B., Ilonoskoa T.B. u apyrue, Dxonorus. UnauBuyanbHbIi

IIPOEKT.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

bubnrorexka m.edsoo.ru, IIOK
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