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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoOro mpenmera «buosjorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusy» yray6nénnoro yposHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHussiM @I'OC COO npodunsHbie yueOHbIE
IpeaAMEThl, H3ydyaeMble Ha YIIyOJEHHOM ypOBHE, SBISIOTCS  CIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodecCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHUX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydaroumxcsi U CTHUMYJHUPOBAHUEM
WHTEpeca K KOHKPETHON 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHON, YKOJIOTUEH, TICUXOJIOTHEN, CIOPTOM UJIM BOEHHBIM JI€JIOM.

[Iporpamma no yueOHomy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
W 3aJa4ax HU3ydeHUs ydeOHoro mpeameta «buosiorus» Ha yriyOJ€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUE, €ro
CTPYKTYpHUpPOBAaHME IO pa3feiaM ¢ TeMaMm, paclpelesieHue I0 KiaccaMm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYeHUs Y4YEOHOro marepuana ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MIPUHIINAI MPEEMCTBEHHOCTH C U3yUYCHHEM OMOJIOTUU HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, Oyaromaps dYemMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJIEyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBAaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  IKOJOTUUECKOTO
MBIIIUICHUS, IPEJICTABICHUN O 3J0pOBOM 00pa3e >KU3HHU, Ha BOCIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel mMpupoaHoil cpeae. B mporpaMMe mo 6MOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buonorus» B peanmuszanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHHs U B JOPMUPOBAHUU OCHOBHBIX BUIOB y4EOHO-
MO3HABATENIbHON JICSITEIbHOCTH OOyYarolIMXCsl IO OCBOCHHIO COJIEpKaHUS
OMOIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPETHETO 00IIero 00pa3oBaHUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopa3oBaHUs
3aBepiraeT OMOJIOrHIecKoe 00pa30BaHKE B IIIKOJIC 1 OPUEHTHPOBAH HA PACIIIUPEHUE
U yriiyOseHue 3HaHUI 00y4aroIuxcs 0 AUBOM MPUPOJIe, OCHOBAX MOJIEKYIISPHOU U



KJIETOYHOU OMOJOTHH, YMOPHUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aXx UM OpraHu3alusX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHS COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUH  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTHe. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHHUA O PACTEHMSX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKY, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o y4yeOHOMy mnpeamery "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBINM MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYECKOro MUpa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYecKoro paznoo0Opasus mianeTsl. Tak, B 10 kinacce usyvarores
OCHOBBI MOJICKYJISIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKU U CEJEKIHH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoruu,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMxcsi Mo OOTaHUKE, 300JO0TMH, aHATOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3ydaroTcsi I3BOJIIOIIMOHHOE YUEHUE, OCHOBBI
9KOJIOTUH U YueHUe o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBUJ,
JIe)KalMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3MM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUINXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0yJarouMxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOr0 MaTepHalia B COJEPKAHUHU MPOrPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUSI U Pa3BUTHS
TOM WJIK MHOHM 00J1aCTH OMOJIOTHH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B PEILlIEHUE BAXKHEUITNX OMOJOTMYECKUX M SKOJOTHUYECKUX TPoOIeM.

Lenb uzydenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
WCITOJIB30BaTh TH 3HaHUS B (JOPMHUPOBAHUM MHTEpPeca K OmpeneinEéHHoN o0macTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OWoOJoTHEel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS JIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHMUs.

JoctiwkeHue 1enu u3ydeHuss ydyeOHoro nmnpeamera «buomorus» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIEUNBACTCSI PEIIICHUEM CIICTYIONINX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHPA; O
CTPOEHUH, MHOTrOOOpa3uh U OCOOEHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
¥ COBPEMCHHBIX MCCIICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMM IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJOTMHM W CHHTETHYECKOM OHOJOTHM, TaJCOHTOJIOTHH, JKOJIOTHUH),
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCIECIOBAaHUN B
naboparopud W B mOpupoae (HaOMIOJAEeHHME, W3MEpPEHHE, OSKCICPHMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TOJIb30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-JKOHOMHUYECKUMHU U  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATEITLHOCTH 10
OTHOIIICHUIO K OKpPYXKalIleld NpUpOAHOM cpele, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npodriiakTHK WHGEKITMOHHBIX 3a00J€BaHNM, MpaBUiia TTOBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOM KU3HEEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsIX ~ MPUPOJHOTO W  TEXHOTGHHOTO  XapakTepa, XapaKTepHu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECCe 3HAKOMCTBA C  BBIJAIOIMIUMHUCS OTKPBITUSMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJI0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICI0BAHUM,
pelieHus: OMOJIOTMYECKUX 3a/lad, MOJAEIHUPOBAHUS OHUOJOTHYECKUX OOBEKTOB U
MPOIIECCOB;

BOCITUTAHNE y 00YYaIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



T€HETHYECKON TPaMOTHOCTH, OOIIEH KyJIbTYyphl IOBEICHHS B PUPO/IC; HHTETPAITUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOy4YarOIIMMHUCS  KOMIIETEHTHOCTH B PAallMOHAJIbHOM
PUPOIOTIOIB30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdeprl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXaromux Jojned  (cobmomeHuss wMep mnpodunakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/JaHME€  YCJIOBMM  JUIsi  OCO3HAHHOTO  BbIOOpa  OOydarolUMUCS
VHIMBUTy AJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NocJIeyoueMy Ipo(ecCHOHATbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMU Ha YTiIyOJIeHHOM
ypOBHE CpelHero obiero oopazoBanusi, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OMOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHEnU(pUKU €ro COJAep KaHWs U HaIlpaBIECHHOCTH Ha
OpoAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHM3alUsaX CpPETHETO
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENBCKUX PaboT,
TEMAaTUKa KOTOPBIX OMPEAEIISIETCS YUUTENIEM Ha OCHOBE UMEIOIINXCSl MaTEPUATIBHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX TPUPOJIHBIX YCIOBUMA.



COAEPKAHUE OBYUYEHUA

11 KUIACC

Tema 1. 3apoxkaeHne W pa3BUTHE IBOJIOIHOHHBIX MPEIACTABJICHHH B
omosiornu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1IMe cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HAcCJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnueckot Teopun sBomonuu (CTD). HelitpansHas
Teopusi 3Boitonuu. CoBpeMEHHas JBOJIOLMOHHAS  OuoyorHsa. 3Ha4YeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JleMoHCTpauumn

[Toptpersr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
Krosee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaeun, . K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupos (o K. JIunnero)y», «JlectHuna
XUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopMUpOBaHMS PUCTIOCOOTIECHUH Y
pacTeHull U )KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra myremectBus Y.
Hapsuna», «Haxomku Y. [lapBunan, «@DopMbl OOprOBI 3a CYIIIECTBOBAHHUEY,
«Iloponbr romy0Geit», «MHoroobpasue KyIbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYIIUX CHUJI 3BOJIOLMW», «OCHOBHBIE MOJOKEHUS
CUHTETHYECKON TEOPUH IBOJTIOLIMI.

Tema 2. Mukpo3BoIouus U € pe3yJbTaThl

[Tommynsiuusa Kak 3J€MEHTapHasl equHULA 3BOMIONUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0o pa3HOOOpa3usi M CTPYKTyphbl mnonyisuuid. M3menenue
reHooHJa TOMyJSIUMU KaK DJIEMEHTApHOE »SBOJIOLUMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

DOnemeHTapHbie (AKTOPHI (IBKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeld rTeHOB — ciydaiiHbie
HEHaIpaBJeHHbIC U3MEHEHUS YacTOT ajljiesiel B monyiauusx. DQPexT ocHoBaTels.
Ippexm o6ymouinounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pa3HooOpa3UsL:
npuuunsl u creocmeus. llposenienue sgpgpexma opeuigha eeHo8 6 OONBLUWUX U MATBIX

NONYIAYUSX. Murpanumn. N3osmus MOITYJISILIUI: reorpaguieckas
(mpocTpaHCcTBeHHAs ), OMOOTHYecKas (PempoyKTHBHAS).
EcrectBennbiii otOOp — HampaBisonmid (aktop 3BoonUA. DOpMBI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMUWA, CTAOWJIM3UPYIOIIUNA,  pa3pbIBAIOIIMIMA



(mm3pyntuBHbii). [lonoBoit or6op. Bo3HUKHOBEHHE M 3BOJIONUS COIHAIBHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoONIeHHOCTh  OpraHU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE NpUCTIOCOOIEHUH Y OpraHu3MOB. ApoMop(}o3bl U UANOATANI TAIIUH.
[Tpumepsl TprcocoOIeHUN y OpraHu3MOB: MOp(hOIorHiYecKkue, PU3n0I0rH4ecKue,
Oonoxumuueckue, moBefeHUYecKre. OTHOCHUTENBHOCTh  MPHUCHOCOOIEHHOCTU
OpraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yjbTaT
MUKpOdBOMIOIMU. M3omsius — kimoueBoi (aktop BugooOpazoBanusa. Ilytu u
CIIoCcoObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECKoe (reorpacduueckoe),
CUMIIATPUUIECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE (monUIIon IU3anus,
rubpuan3anus). JmuTeasHOCTh SBOJIOIMOHHBIX MPOIIECCOB.

Mexann3mbl GOpMUPOBAHKS OMOJIOTUYECKOTO Pa3HO00pasHsl.

Poib 3BOIOLIMOHHON OHOJIOTHH B pa3paboTKe HAyYHBIX METO/I0B COXPAHEHUS
OouopazHooOpaszusi. MUKpPOIBOJIONKUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO35EB.
Mexanu3Mbl (GOpMHUPOBAaHUS YCTOMUHMBOCTU K aHTHOMOTHKAM U CIIOCOOBI OOPBHOBI €
HEW.

JeMmoHcTpanuu

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

Tabmuupl u cxembl: «MyTanuoHHass HM3MEHUYUBOCTHY, «llomynsiroHHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «IBuxyiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOIMYJIALUNA CeBaHCKON (openmny,
«I"eorpaduueckast U30ISIUS TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHHUIIBI IAyPCKOID»,
«ITomynsIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U XKepTB», «Cxema NeHCTBHS
€CTECTBEHHOT0 0TOOpay, «PopMbI O0pPHOBI 32 cyliecTBOBaHUEY, « MHyCTpUanbHBbIM
MenaHusm», <«OKuBble — uckomaembie»,  «llokpoBHUTENbCTBEHHas  OKpacka
XKUBOTHBIX», «[Ipegynpexnaronias oOKpacka >XKUBOTHBIX», «PU3HOJIOTHYECKHE
ananrtaiuny, «lIpucrnocoO6NeHHOCTh OpPraHu3MoB U €€ OTHOCHTEIBbHOCTDHY,
«Kputepuu Buaa», «Bunpl-nBoHukn», « CTpyKTypa Buaa B npupoie», «CrnocoOsl
BUJI000pa3oBanusy», «I'eorpaguueckoe Bum1oo0Opa3oBanue TPEX BUIOB JIAH I,
«IKONOTruYecKoe BHUI000pa30BaHUE BUIOB CUHUI», «IlOTUIUIONIBI pacTeHMID,
«KamycTHo-peneunbiit THOpHUITY.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMYA HACEKOMBIX, Uydelia MTHIT |
3BEpel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOECHUM, Yydelia TUIl U 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHuil OJIM3KUX BHAOB, OOPA30BaBIIUXCSA PA3NTMUYHBIMU
CIIO0COOAMH.

JlaGopaTopHas pabora «BrlsiBneHNEe N3MEHUYUBOCTH Y 0CO0€H OHOTO BHAAY.

JlabopaTtopHasi padora «IIpucrnoco0seHus OpraHu3MOB U UX OTHOCUTEIIbHAS
1EJeCO00Pa3HOCTHY.



JlabopaTopnasi pabora «CpaBHeHHWE BHJIOB 10 MOPQOIOTHIESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yJbTaThbl

Metonel W3ydeHMST MaKpOd3BOJMOLMHU. [laneoHTONOTMYECKME  METOIBI
uzydeHus: oHBomoruu. Ilepexonubie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHE GIOpBHl U
dbayHpl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Buabi-
SHIAEMHUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(POIOTUYECKUE METOJbI H3yUYCHHUS
IBOMIOIMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHUE U MAaTEMAaTUYECKUE METO/Ibl U3YUEHUS HBOTIONUU. [ OMOJIOTYHbIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuia) 3BOIONUU. [IpuHyun cmenvl QyHKYuUl.
HeobpatumocTs sBomtonnu. ApanTuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
HBOJIFOLIUY.

JleMmoHCTpauumn

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. 'ekkens.

Tabmuubl 1 cxembl: «DUIOTEHETHUECKUIN PsI JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedans»,  «Punnodurter»y,  «CemeHHBIC
nanopoTHukw», «buoreorpaduyeckue 30Hb 3emim», «lpeid KOHTHUHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaIuMeHThI»,
«ATaBU3MBI», «XPOMOCOMHBICE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O0II1e 3aKOHOMEPHOCTH IBOJTIOIIHI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJISKH HMCKOIMAEMbIX OCTATKOB
OpraHu3MOB, MYJISI’KU TOMOJIOTUUHBIX, AaHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOHOreHe3 u
naHcrepmusi. JloHayuHble IpeacTaBlIeHUs O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OnpoBeEpKeHUE onbiTamu .
Penu, JI. Cnanmnannanwu, JI. [lactepa. [IpouncxoxaeHue sku3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTallbl HEOPraHUYECKOU 3BOJIIOLIHM. [InanerapHas
(reojoruueckas) SBOJIONUA. XHMHYECKAas OHBOMIONHSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemecTB K3 Heoprannueckux. Omeir C. Mumiepa u I'. Opm.



Oo6pazoBanue noaumMepoB u3 MoHoMepoB. KoamepBarrast runote3a A. M. Omapuna,
rumnore3a mnepBuyHoro OynboHa JIk. XongeiHa, reHeTuueckas rumoTe3a [
Ménnepa. Pubosumer (T. Yex) u rumoreza «mupa PHK» VY. T'unbGepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE TIPOTOKJIETKH.

Hcropus 3emii 1 MeToABI €€ n3ydeHus. VckoraeMbple OpraHnyeCcKre OCTATKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAS M AOCOIIOTHAs] T€OXPOHOJIOTHS.
['eoxpoHOIOrMYeCKas MIKaaa: Y0HbL, 3PbL, IEPUOBI, SIIOXH.

HavanbHble 3Tanbl OpraHu4eckod sBosronuu. llosBieHMe M 3BOOLHA
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboanu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIJIEHKU KaK aHaJIOr MEpPBbIX Ha 3emile COOOIECTB.
Crpomaronutsl. [IpokaproTHI 1 3yKapruOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl 3BOJIONMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(ho3bl
pactennii. Bpixox pacrenmii Ha cymry. llosiBieHME CHOPOBBIX pacTeHHU U
3aBoeBaHre uMH cymu. CemeHHble pacTeHus. lIponcxoaeHne NIBETKOBBIX
PaCTEHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpaOBBIE KUBOTHBIE. JKM3Hb B BOJAE. DBOJIOLUSA NO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHne MICKONMHUTAIONIUX U
ntul. Ilpunnun kmoueBoro apoMopdoza. OcBoeHue OECO3BOHOYHBIMH U
MIO3BOHOYHBIMHU KUBOTHBIMH CYILH.

Paszputne xu3HM Ha 3eMie IO dpaM M MEpUoAaM: apxeu, MPOTEPO3OM,
najgeo30m, Me3030i, kaiiHo301. OO0111ast XapaKTEepUCTHUKA KJIMMaTa U T€OJIOTMYECKUX
nporueccoB. [losiBIeHne U pacluBeT XapaKTEpHBIX OPraHU3MOB. YTJie0Opa3oBaHUE:
€ro YCJIOBHUS U BIUSTHUE HA Fa30BbIA COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHUS — SKOJIOTHYECKHE KPU3HUCHI MPOUUIOro. IIpuunHel u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHHUi. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. IlpuHuunel kimaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIbI OPraHU3MOB.

JdeMmoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnayutanuanu, JI. Ilacrep, . . Meunuxkos, A. U.
Omnapun, /x. Xongeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuibr u cxembl: «Cxema ombitTa @. Penny, «Cxema onbita JI. [1actepa mo
U3YUYEHHUIO CaMO3apOoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanel  HEOPraHMYECKOW  dBomouum»,  «l'eoxpoHojormyeckas — IIKaJIay,



«HadganpHbIe 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApHUOT
nyTéM cumouoreHeza», «Cucrema XUBOM npupoab», «CTpoeHHE BUpPYCA»,
«Apomopdo3bl  pacTeHmit», «PuHHOGUTE, «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokietounsle Bogopocian», «Mxwm», «IlanopotHukm», «l'onoceMeHHbIE
pactenus», «Opraisl UBETKOBBIX paCTEHHI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIX», «[Ipocteitmmey», «Kumeunononoctueie», «Ilmockue
yepBu», «YnenucroHoruey», «PwiObl», «3emMHOBOAHBIE», «lIpecMbikaromuecs,
«IItnuspy, «Mitexkonuraromue», «Pa3Butue KuU3HU B apXEUCKOU 3pe», «PaszButue
)KU3HU B IMPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B MAJICO30MCKOU 3pey,
«Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHasl CHCTEMA OPraHUYECKOTO MUAPAY.

OOopynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIAKHBIE IPEINApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKLIUU
UTJIOKOXKHX, CKEJIETHI I03BOHOYHBIX KMBOTHBIX, Yydea NTUL U 3BEPEN, KOJUICKIUN
OKAMEHEIJIOCTEM, TIOJE3HBIX HWCKOMAEMbIX, MYJSKA OPraHUYECKUX OCTATKOB
OpPraHU3MOB.

BupryanbHas 1adoparopHasi padora «MoaenupoBanue onsiToB Muiepa—
KOpu no n3ydennto abMOTeHHOT0 CHHTE3a OPTraHMYECKUX COCIMHEHUN B IIEPBUYHOMN
aTMocdepe».

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHue 0COOEHHOCTEN CTPOEHUSI MTO3BOHOYHBIX
JKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIOIeHe3

Paznensl u 3amaun aHTponoJiorui. MeToapl aHTPONOJIOTHH.

CraHoBjieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Peluruo3Hble
BO33peHUsA. COBpEMEHHbBIE HAYUYHBIE TEOPUH.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YETTOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CpPaBHUTEJIBHO-
MOPGhOIOTHYeCKHe, AMOPHOIOTHICCKHE, (hHU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTauyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CUCTEMBL.

JIBrkymme cuiibl ((hakToOphl) aHTPOIOTeHe3a: OMOIOTHYECKUE, COITHATbHBIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATTBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJAWM AHTPOIIOTeHe3a. PaHHWE YermoBEeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MOHTUIBI — OOIIUE MPEKH Y€JIOBEKOOOPA3HBIX 00€3bsH 1



MO/1e. ABCTPAJIONUTEKN — JBYHOTHE IPEAKH JIIOAEH. UenoBeK yMeIbld, IepBbIe
W3TOTOBJICHUS OpY Ui TpyAa. UenoBek MpAMOXOAAIIMHI U IIEPBBIA BBIXOJ JIFOAEH 32
npenensl Appuku. YenoBek reienb0eprekuii — o0muii npeiok HeaHAepTaIbCKOTO
4eJIOBEKa M 4YEJIOBEKA pasyMHOro. YeloBeKk HeaHAECPTaIbCKUM Kak BHUJ JIIOJIEH
XOJIONHOTO KiauMaTa. YermoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHHUCOBCKHM
YeJIOBEeK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku. [lameorenetnka u
[TaJICOT€HOMUKA.

OBOJIOIUS COBPEMEHHOI'O 4elloBeKa. EcTecTBEHHBIM OTOOp B MOMYJIALMIX
yenoBeka. MyTalmoHHbBIN mporiecc U noauMoppusM. IlomynsiiioHHBIE BOJIHBI,
npeiid reHoB, murpauus U «3p(EeKT oCHOBATEs» B MOIMYJALUAX COBPEMEHHOIO
YeJIoBeKa.

Yenoseueckne pacel. llonatne o pace. bosmpmme pacel: eBpoOIneouIHas
(eBpa3umiickasi),  aBCTpaJlO-HETpoWAHAas  (PKBAaTOpUalbHAsA),  MOHIOJOUIHAS
(a3maTcko-aMepuKaHcKasi). BpeMs u myTu pacceleHus 4YenoBeKa IO IUIaHETe.
EnuHcTBO  4yenoBeuecknx — pac.  HayuHas  HECOCTOSTENBHOCTH  pacH3Ma.
[IpucnocoONeHHOCTh YeNOoBEKa K pa3HbIM YCIOBHUSIM OKpYXKalOLEH Cpeabl.
BnusgHue reorpadguyeckoil cpespl U apeiida reHoB Ha MOp(OJIOruio U (PU3UOJIOTHIO
YeJI0BEKaA.

MexauciuuruiMHapable  MeToAsl B ¢u3uueckoi  (OMOJIOTHYECKO)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOIOJOTHS WU IAJCOaHTPOINOJIOTHS
YEJIOBEYECKUX MMOMYJSINMNA. bHOCONMAIBHBIE MCCIEIOBAHUS NPUPOABI YEIOBEKA.
HccnenoBanue KOBOMIOLMHY OMOJIOTHYECKOTO U COLIMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, . 5. Porunckui, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTobl aHTPOTOJOTHIY, «I 0JJOBHON MO3T UEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKeNeT 4YeloBeKa M CKeleT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD, «J{BHKyIIME CUJIBI AHTPOIIOTEHE3A», « IBOJIIOLUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ymensii», «YemoBek
NPAMOXOISIININY, «JleHncoBckuil yenoek» «Heanaepranbup», «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLNH YEJIOBEKA», «Packl UetoBeKkay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTeH, MpEeAMETOB MaTepuaIbHOM
KyJIbTypbl TpPEIKOB 4YeloBeKa, penpoaykuuu (dortorpadum) KapTuH C
MudoIOTHYECKUMU W OMOJEHCKUMH CIOKETaMH TPOMCXOXKICHUST YEJIOBEKa,
dboTorpaduu HaxoI0K KUCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
Yepera 4eJI0BeKa U Yeperna MUMIIaH3€e, MOJENIb KUCTH Y€JI0OBEKA U KUCTH IIMMIIaH3e,
MOJEIHN TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTopnass pabora «l3yueHue ocoOEHHOCTEH CTPOECHUSA CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXOKICHUEM.

IIpakTH4yeckas padora «/3ydeHue 3K0JIOTMUECKUX aJanTalui 4YeIOBEKa.



Tema 6. Jxkosorusi — HayKka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM C OKpY KaloLiei cpenoi

3aposkaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. ['ymbonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl U 3amauu
9KOJI0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metoasl skosoruu. IlosieBbie HaOMIO/EHUS. DKCHEPUMEHTHI B DKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pEHUE KaK OCHOBA CBA3EH 4YeloBe4YeCcTBAa ¢ NpUponor. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJOTUYECKOM I'PAMOTHOCTH HACEJIEHUSI.

JleMoHCTpauumn

[Toptpetsl: A. I'ym6oasar, K. @. Pynee, H. A. CeseprioB, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel 1 cxeMbl: «Pa3gensl sxomorun», «Metoasl skomorum», «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEIBD.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIorHYecKre (PaKkTopbl U 3aKOHOMEPHOCTH UX naenctus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTPOINOTeHHbIe. O0me
3aKOHOMEPHOCTH JEHCTBUS dKoJornueckux ¢akropos. [Ipasuwno muaumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpTraHU3MBI.

Abuotnueckue ¢akropel. CBeT Kak sKonorudeckuil daxrtop. JleicTBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3MBbl. JKOJIOTMYECKHE TPYTIIBI
pacTeHHI M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CuUrHajabHas poJib CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudyeckuit (axrtop. JleiicTBue TemiepaTypbl Ha
opraHu3Mbl. [[oMKHIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuin daktop. I[lpucrnocobnenus pacTeHHil K
HoJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K MU3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rNyOMHHas  TOATNOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpesl 00uTaHust opranu3moB. [IprcnocoOnennst opraHu3MOB K KU3HH
B Pa3HbIX cpenax.



buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
rOIMYHBIE PUTMBI. [IpUCTIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBHM KU3HMU.

Kuznenusie popmbl oprann3moB. [lonsTue o sxu3zneHHoi hopme. JKuzHeHHbIE
dbopMbl pacTeHUI: JepeBbs, KyCTapHUKW, KyCTapHUYKH, MHOTOJICTHHE TpPaBBhI,
OJTHOJICTHHE TpaBbl. JKnW3HEHHBIC (OPMBI )KUBOTHBIX: THUIPOOMOHTHI, TCOOMOHTHI,
a3poOnoHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHAYECTBO, cuMOM03 U ero ¢opmbl. [lapazutusm, koomepaius, MyTyalusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJICHCTBUSL  (Tommyeckue, (opuueckue, ¢dadpuyeckue). 3HAYCHUE
OMOTHYECKUX B3aWUMOJCUCTBUM JJIsI CYIIECTBOBAHHUSI OPraHU3MOB B Cpejie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYCHHUSI.

JleMmoHcTpanuu

Tabmuupl U cxembl: «Jkonorudyeckue (axrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpPraHU3MOBY», «DBHOJIOTHYECKHE PUTMBDY,
«Kuznennsie popmbl pacTeHuil», « KuzneHHbie HOpPMBI JKUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOTO JIeCay, «IJDKOCHUCTEMA XBOMHOro jeca», «llemm nurtanusy,
«XUITHUYECTBOY, «ITapazutuzm», «KoHKypeHUHs», «Cumbmo3y,
«KommeHcanuszmy.

O6opynoBanue: repbapuud pacTeHUW W KUBOTHBIX, MPUCITOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OIKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUICKIIMH TETUIOJIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydelia MTHUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, Kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHMs JaHHBIX TPYIIN, KOJUICKIIUHA >KUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpejax,
repObapuu M KOJUICKIIMM PACTEHUN U >KUBOTHBIX, OOJIaalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTCHHM W >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BbisiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTtopHasi paboTa «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX
MeCT OOUTaHUS.



Tema 8. Dko010rus BUAOB U MOILYJIANH

OKOJIOTUYECKHE  XapaKTEPUCTUKHU  TOIYJISLIHH. [Momynsimusa  Kak
Oouonornueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, Gru3nuecKkux O0aphepoB U
0COOEHHOCTEW OMOJIOrHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTENW MOMYJISIUU: YHWCIECHHOCTh, IUIOTHOCT,
BO3pacTHasi W TI0JIOBasl CTPYKTypa, pOXKIAaeMOCTb, HPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTpAIIHS.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa 4YWCICHHOCTH NOMYJIALNH.
JvHaMuka momyiasiuud U €€ peryysiius. bHOTHYeCKUi MOTEHUHAN MOIMYJISLUU.
MopaenupoBaHue TUHAMUKU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHMS. Peryisiiius YUCICHHOCTH TMOMYJISIUNA: pojb (HAKTOPOB,
3aBUCSLIMX U HE 3aBUCSAUIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 »KoJOrMYEecKO Huile Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormyeckon
Huiy. [loTeHnnanbHas U pealTu30BaHHAas HUILIY.

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

3aKOHOMEpPHOCTHM TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buoiornueckue
WHBAa3UM Yy KEPOJIHBIX BUIOB.

JleMmoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl W cXembl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUpPaMHJIbI
nonyjsiuun», «CKOPOCTh  3aceleHusi TOBEPXHOCTHM 3€MJIM  Pa3IMYHbIMU
opranuzMammn», «Mogeib 3kosiorndeckor Humm [x. M. Xatuunconay.

Oo6opynoBanue: repdapun pacTCHUM, KOJJICKIIUH KUBOTHBIX.

JlabopaTtopHnasi pa6ora «lIpucrnocobsieHus ceMsiH pacTEHUHN K PacCEeICHUION.

Tema 9. Iko10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIy
OpraHu3MaMH B OUOLIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHcnu). @yHKIHOHAJIbHbBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKHU
skocucteM. [10uBbI 1 Wbl B AKOcHcTEMaX. KpyroBopoT BEIMIECTB U IOTOK HEPTUU
B DKOCUCTEME.

OcCHOBHBIE IOKA3aTeM IKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHYECKHE
MUpaMUIbl YUCEN, OMOMACChl U DHEPTHUH.



Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnmnmakcHnoe cooOuiectBo. bropaznoobpasue u noiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti u
oKkeanos. Ixocucmemvl MyHOp, 1€CO8, CMenell, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATrposkocucTtema. ArponeHo3. Paznuuuns
MEK]ly aHTPOIIOTEHHBIMH U MIPUPOAHBIMU IKOCUCTEMAMU.

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

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo 3¢ghghexkma u 6u008-30upuxamopos (Kuouesvix
8u008) 6 yHxkyuonuposanuu sxocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIUN U 3KOCUCTEM
B YCJIOBUSX €CTECTBEHHBIX U aHTPOIOTEHHBIX BO3JICHCTBUH.

Mexanuzmvl 6030eticmeus 3a2psA3HeHUti Pa3HblX MUNos8 Ha cyOop2aHu3MeHHOM,
OP2AHUSMEHHOM, — NONYIAYUOHHOM U  SKOCUCMEMHOM  YPOGHAX,  OCHOGbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmaus. MeToaonorus
MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOIOTE€HHBIX YKOCUCTEM.

JeMmoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IDKOcUCTEMa

HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTEMAa XBOMHOTO Jjecay, «DyHKIMOHAIbHbBIE
IPYIIIBI OPraHU3MOB B IKOcUCTEMEY, « KpyroBOpoT BeIIeCTB B dKocucteme, «llenu
nuTaHus (macTOWIHAs, HAETPUTHAsA)», «IKOJOTHYECKas TMHUpamMuia YUCEI,
«IKonorudeckas mupamuia OMOMaCChl», «IKOJIOTHUECKas MUpaMua dHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBlIeHHE Jeca Mmocie
noxapa», «IKocucrtema 03epa», «ArporeHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUu B arpoueHosey, «[Ipumepsl ypOboskocuctem.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIT |
3Bepeit, repObapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
YKOCHUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnas paGora «l3ydyeHue pa3zHOOOpa3usi MENKUX IMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX.

IKCKYpcHs «DKCKypCHsl B TUIIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJI0JbHBINA WM TOMMEHHBIN YT, 03€p0, O0JI0TO)».



IKCKYpcUsi «DKCKYpCHUsI B arpo’KoCHCTeMy (Ha MOJie WIM B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. Buocdepa — riiodanbHas 3kocucTeMa

buocepa — obmierianerapHasi o0ojiouka 3eMIM, Tll€ CYLIECTBYET WIIU
CyllleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepsr u e€ cocras. XKuBoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rio6abHON 3K0cUCcTeMBbL. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEII[ECTB U OMOT€OXUMHYECKHUE IUKJIIBI (YTIepo/a, a30Ta). PUTMUYHOCTH SIBICHUN B
ouocdepe.

3onanbHOCTH Ouochepsl. [louarue o 6uome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOMHBIE JieCca, CMENIAaHHbIE W IIUPOKOJIMCTBEHHBIE Jieca, CTENHU, CABAaHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa 1 QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JeMmoHcTpanuu

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

Tabnuiel u cxembl: «['eocdhepsl 3emn», «KpyroBopoT azora B MPUPOIE,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemannsiii jgec», «IIIMpoKoIUCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuii gec.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:ka0OIIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MPUYUHBL. Bo3aeicTBHEe YeloBeKa Ha
ouocdepy. 3arps3HeHne BO3aymHON cpeapl. OxpaHa BO3yXa. 3arps3HEHNE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa TOYBEHHBIX
pecypcos. M3MeHeHne kiuMmara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBbHBIA U KUBOTHBIA MHUp. OXxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacasie xHuru. Oco0o oxpansembie npupoansie tepputopun (OOIIT).
boranudeckue caipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA U IPUPOBL.
PanronanpHO€ ~ MPUPOJOTONB30BAaHUE W COXPAHEHHE  OHMOJIOTHYECKOTO
pazHooOpasust 3emym. OOmue 3aKOHOMEPHOCTH TJIOO0ATBHBIX HSKOJOTHUUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TIOCIECTBHUS.



Pa3BuTre METOJOB MOHUTOPHWHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemuvle uUCCIe0068aHus nepexooa K pecypcocbepecaiowei u
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneyugarowue 00Cmyn K
uHgopmayuu no CcocmosaHUl0 OMOENbHLIX U008 U Ikocucmem. (OcCHOBbI
9Kopeabunumayuu dKocucmem U cnocooos 060pvOLI ¢  OUONOBPEHCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpaMuA

Tabnuiibl U cxeMbl: «3arpsizHeHne atMocdepbi», «3arps3HeHue ruapochepby,
«3arps3Henue nouBb», «[lapHukoBbIit 3dhexT», «Oco00 oxXpaHseMbie IPUPOTHBIC
TEPPUTOPHUI», «MOJIeH YIIPaBIIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OxpaHsSEMbIX pPACTEHUM U KUBOTHBIX KpacHoit
kHUr" Poccutickoit @enepannu, KpacHol KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCUICKON
IpaXXJaHCKOM MJAECHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUUECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYLIUMH CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAIUUUEe NPABOCO3HAHUS YIKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE Pe3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JJOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HCTOPUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHHSATHIMA B OOIIECTBE MpaBUIaMHA M HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, NATPUOTHU3MA U
YBaXXCHUS K 3aKOHY U IPABOIOPSAJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TPpAAULKUAM MHOTOHAIMOHAIBLHOTO Hapoxa Poccuiickon dPenepauuu, Opupome u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMNbITA ACATEILHOCTH B IMPOIECCE peaav3alryd OCHOBHBIX HApPaBJICHUMN
BOCHUTATEJILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBAXKCHHE 3aKOHA
Y MPABONOPS KA,



TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATEIBHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBQ)XEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PonuHoiu, ropoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MAMSATHUKAM IPUPOJIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OMOJIOTMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IyXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

MMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOJIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQ)KEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOy YU :

NOHMMAaHUE U peanu3aliysi 310poBOro U 6€301macHoro oopasa *u3Hu (310poBoOe
MUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOT'O Y KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro0 MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHaTbHON JesTeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0 W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphbl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA IS
OKPY’KArOIIEN CPEIbI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUYEHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU pEeHIeHHH MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHJIOB,
IKOCUCTEM, Orochepsr);

AKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOIIEH TPUPOTHON
cpene, yMeHHe MPOrHO3UPOBATh HEOIArONPHUITHBIE 3KOJOTHYECKHE MOCIEACTBHS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUUECKOMN JIEATEIBHOCTH 3KOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAaJOre
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJkd B
bopMHpPOBaHUN PALMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH poliIeM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW UMBHIIM3AIUU:
oOecrieyeHus: HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTeil BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPY U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHUS, UCTOJBb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAy4YHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
pelieHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOH JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

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



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIMIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIe TMOHSATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOM KapTHHBl MHpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIMII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue, HabJoIeHne, U3MEPEHHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCATIbHbBIE
y4ueOHbIe JeHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHOW IPaMOTHOCTH U COIMATIBHOMN
KOMIIETEHLIIMH ~ OOYy4YaloIIMXCA; CHOCOOHOCTh  OOYyYaroUIMXcsl  MCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE ICUCTBUS B TO3HABATEIILHON U COIIMAIbHON MIPAKTHUKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUpPOBaHblI IMO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4ueOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JCHCTBUSA,
PETYJISTUBHBIC YHUBEPCAIIbHBIE YUeOHbIC JEHCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHUSI TMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABaTeJIbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh IMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUH, 000OIICHHUS ), PACKPBIBATh CMBICI
OMONOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATCIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

WCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUSI (DaKTOB U SIBJICHHIA
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIILHBIE CPEACTBA ISl TPEACTABIICHHUS CYyIIIECTBEHHBIX
CBA3€ M OTHOLIEHUWH B H3y4YaeMbIX OHOJIOTMUECKHMX OOBEKTaX, a TaKkxKe
NPOTUBOPEYHMI PA3HOTO pOJa, BBISABICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHATbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIICICTBUN ACSITEITLHOCTH;

KOOPIMHHUPOBATH U BHITIOIHATH paOOTY B YCIOBHUSAX PEabHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIQJICTh HaBBIKAMU YY€OHO-UCCIICIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEITLHOMY ITOMCKY METOIOB PEIICHUS IPAKTHICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYIHOW TEPMUHOJIOTHECH,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (HOpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIATh TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH IIEJICHANIPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYCCKYIO 00JIacTH
KU3HEICITCIIEHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJICH, MpeJjlaraTb OPUTHHAIBHBIC MOIXOJbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmaunmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMaImu (TeKcTe y4eOHOTO
MocoOusl, HAYYHO-TIOMYJISIPHON JUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIpPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS], KPUTUIECKHU OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omonornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS yUEOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mpu padoTe ¢
OMOJOrMyeckod HHPOpMalUUE: TPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaseHue yHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

1) o61enme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCUU MO CYIIECTBY OOCykaaemMol TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTENIbHO BBINOJHEHHUS MpeJiaraeMoin
3a/layy, YYUTBIBaTh UHTEPECHl U COTJACOBAHHOCTH IMO3MIMUI JPYTUX YYaCTHUKOB
JIAAJIoTa WK TUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIlIeHUH Y4eOHOH 3a1auH;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEUCTBHI C YYETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pEe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUWA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHUIIMATHBHBIM.

OBJaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHWIO K YKUBOW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENBHO OCYIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHOM
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTh 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMAaTh MOTHBBI M apryMeHTbl APYTMX NpPU aHaIu3€ pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHATHE ce0d U APYIUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IMPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3UIMH JPYTrOro YeJI0OBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4eOHOro mpeaMmera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBAHBI Ha oOO€CIeUYCHUE
npopunpHOro  oOyueHust  oOydaronuxcsi  Ouojmoruu. OHHM  BKJIIOYAIOT:
crnenuduyeckue Ajisi OMOJOTHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  PEIICHHH TpobJieM  paluoOHaJIBLHOTO
MIPUPOOTIOIH30BAHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJsus, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 IOKOJIEHUS, PACUICIUICHUsI, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIIOJIb3YEeMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, H3MEpPEHHUE,
HaOJIIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
DYKAapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpPraHOB pACTE€HM, JKUBOTHBIX, 4YEJOBEKAa, NPOLIECCOB KU3HEAECATEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAILCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYAJIBHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKAaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y PACTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBIABIATH OTIUUYMUTEIbHbIE NPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4t, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIICyeMbIMU OMOJOTMYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

yMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuiIa npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIUpys Iedb WCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

yMEHHE Y4acTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKONW PaboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHBIX OOILECTB, U
nyOJMYHO  TPEJACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YUYEHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHaTbHON
NESATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUILIEBON MPOMBINIICHHOCTH, YIayOIsTh MO3HABATENIbHBIHI
MHTEpEC, HAIPaBJICHHBII HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOINICH Npodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alMsIX CpPETHETO
1po(heCCHOHATIBHOIO U BBICIIET0 00pa30BaHUsl.



[IpenMeTHbIE pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHON
KapTHUHBl MHpaA, B TO3HAHMM 3aKOHOB MPUPOABI M PEUICHHH SKOJOTHYECKHX
npoOyieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOJIONIONB30BaHuUs, U B (DOPMHUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUU, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIONIIMX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomroniionHas teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIMHU), YUCHUS
(A. H. CesepiioBa — 0 nyTsx u HampasieHusx sBoitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TreHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTMYECKON TUpaMuIbl 3HEpruu), runore3sl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IIO3HAHMS,
UCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(onmucaHue, u3MepeHue, HaOJIOJEHHE, SKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIICCTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Ouocdepbl, CTaOUIM3UPYIOMIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIMSHUS ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHOGOHA  TOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIlPaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHaBJIMBaTh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIDKYIIMMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHCHTaAMHU Pa3IMYHBIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISAITH  OTJIMYMUTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OUTaHWs, aOMOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
AHTPONOTE€HHBIX U3BMEHEHUN B 3KOCUCTEMAX CBOEU MECTHOCTH;

yMEHHE WCIOJIb30BaTh COOTBETCTBYIONIME aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPeJIbl OOUTAHUS, CAMHCTBA



YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOIBI M UETIOBEUYECTBA;

yMEHHUE penaTh OMOJIOTUIECKUE 3aa91, BBISABISTh IPUUNHHO-CIICICTBCHHBIC
CBSI3M M@Ky UCCIICyEMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBIICHUSMU, JIeTIaTh
BBIBOJIbI M TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB,

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKHUE PAaOOTHI, COOIIOIATH
npaBuia mpu paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OSKCIECPUMECHTAIHLHBIMU
cpencTBamMH, (GOpMYyIUPYs Ielb WCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
pe3ybTaThl U JE1aTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OHoJIoruw,
OKOJIOTUU W MEIWIIMHE, MMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyOJIMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaoTBpAICHUSI
r100albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUH, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATENbHBI WHTEPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccMu U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3OBaHUSI.



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabnbsie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcsl
| 3apoK€HUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTUI
Mukpo3BOIIOLHUS U €€ PE3YIbTaThI 14 2
3 Maxpo3BOIIOLMS U €€ PE3YIbTAThI 6
[IpoucxoxaeHue u pa3BUTUE )KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxaeHue yenoBeka — aHTPOIOreHe3 10 1
DKoJI0Tusl — HayKa O B3aMMOOTHOILIEHUAX
6 OpraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenoun
Opranusmsl 4 cpesja 0OUTaHUs 1.5
DKOJIOTUS BUJIOB U TOIYISUN 0.5
DKoJorusl cCoo01IECTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobdanbHas sxocucrema
11 YenoBek U OKpy>Karolas cpena
12 PesepBHOE Bpems
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 0 7.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
/i Tema ypoka Beero Konrposbubie IIpakTHyeckue f:syqe}mﬂ :Iﬁ[?;EOBaTeJILHLIe
padoThI padoThI pecypenI
1 OpomtonnonHas teopus Y. lapsuna 1
) JIBMIKYIIIME CHIIBI BOJIFOLIMU BUIOB 110 Y. 1
Hapsuny
3 Bboprba 3a cymecTBoBanue, 1
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
9BOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: 1
MHUKPOIBOJIIOLUS U MaKPOIBOIFOLIHS
6 [Tomynsius — s>neMeHTapHas €AMHULIA 1
IBOJIIOLIMH
3aKOH reHeTHYecKoro pasHoBecus JIx.
. Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BrIsBI€HNE H3MEHUYNBOCTH Y '
ocobeil 0IHOTO BUIa»
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLUN 1
9 O¢dext ocnoBaremnst. dpdexr 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. N30y nomysui: |
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(baxTop 3BOJIIOLIUU




12

13

14

15

16

[TonoBoii oTO60Op

[TprucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTopHas paborta «3yueHue
apoMop(}030B ¥ UIAKOATATITAIIHN Y
pacTeHUi U )KUBOTHBIX)

[Tpumeps! nprcTiocOOICHHUH y
OpraHu3MoB: Mopdoiornieckue,
¢busnonornueckue, ONOXMMUICCKHE,
noBeneHueckue. JlabopatopHas padora
«[IpucrocobieHust OpraHu3MOB U UX
OTHOCHUTEIIbHAS 11eJIECO00Pa3ZHOCTD)
Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHeHHE
BHUJIOB TI0 MOP(OJIOTHUECKOMY
KPUTEPHIO»

CrpykTypa BH1a

0.5

0.5

0.5

17

18

Bunoob6pa3oBanue kak pe3yiabrar
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIUU U
MU ACMHUOJIOTNH

19

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHHA 3BOJIFOITUN

20

21

buoreorpaduueckre METOIbI H3yICHHS
ABOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUYCHHUA
9BOJJOINH




MounekynsipHO-TeHETHUECKUE,

22 OHMOXMMHUYECKUE U MAaTEMATUUECKUE
METO/Ibl U3YUEHUS SBOIIOLUN
23 OO61re 3aKOHOMEPHOCTH BOJTIOLUH
24 AnantuBHas paguaus.
HepaBHOMepHOCTH TEMIIOB 3BOJIIOIIMU
25 Hay4nble rTHIOTE3bI MPOUCXOKACHUS
JKM3HU Ha 3emiie
26 JloHay4HbIe PEeACTABICHUS O
3apOKICHUH JKU3HU
7 OcCHOBHBIE 3TaIbl HEOPTAaHUYECKON
DBOJIIOIUN
28 ['unoTre3sl 3apoKICHUS KU3ZHU
Ucropus 3emiin 1 MeTOABI €€ U3YUYECHUSI.
29 Jlaboparopnas pabota «/3ydyenue u 0.5
OIIMCAaHHUE MCKOIIAEMBbIX OCTATKOB
JTPEBHUX OPTaHU3MOBY»
30 HauanbHele 3Tars opraHn4eckon
DBOJTIOIUHN
31 OBOMIOIUS DYKApUOT
OCHOBHBIE 3TAIIbI YBOJIOIUN
1 pactutenbHOro mupa. [IpaktTuueckas 0.5
pabora «3y4yenne ocoOeHHOCTEH '
CTPOEHHUSI PAaCTEHU Pa3HbIX OTAEIIOBY»
13 OCHOBHBIE 3TAIBI YBOJIIOLMHN JKHBOTHOTO

Mupa




9BOJ’II-OI_[I/15[ KHNBOTHBIX. Hp dKTH4YeCcKasa

34 pabora «3yduenne ocoOeHHOCTEH 0.5
CTPOCHHSI TIO3BOHOYHBIX KHBOTHBIX)

15 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U
nepuoam

36 MaccoBble BBIMUPAHUS —
9KOJIOTUYECKHUE KPU3UCHI MPOIIIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKHUI KpU3HC,
€ro 0COOCHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4ecKoro
Mupa

39 OCHOBHBIE CUCTEMAaTUYECKUE TPYIITIHI
OpraHUu3MOB

40 AHTpONOJIOTHSI — HayKa O YEeJIOBEKE

A1 Pa3BuTHe npencraBieHui o
MPOUCXOKACHUH YETIOBEKA
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabora «3yueHue ocooeHHOCTEM 0.5
CTPOCHHS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX
C MIPSIMOXOKICHUEM

43 JIBrKy1Me CHIIbI aHTPOIIOTEHE3a

44 CooTHo1IeHre OMOJIOTHYECKUX U
COLIMATILHBIX ()aKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u nmajeOreHOMHUKA

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKA




48

49

UYenoseueckue pacsl. [Ipaktudeckas
pabota «/3ydeHHe IKOITOTHUECKUX
aJjanTalui 4YeJI0BEK)

MexaucIuIIMHaApHbBIC METOIbI
AQHTPOIIOJIOTHUH

0.5

50

51

52

3apoxaeHUE U pa3BUTHE HKOJIOTUU

Meroapl skosoruu. JlaboparopHas
pabota «M3y4eHne MeTo10B
9KOJIOTMUECKUX HCCIIE0BaHUN»

3HaueHHEe KOJIOTHYSCKUX 3HAHUN JJIA
YCJIIOBCKaA

0.5

53

54

55

56

57

Okonorndyeckue GaKTopsl

Abuornyeckue pakropbl. CBET Kak
skosorunueckuii pakrop. JlabopaTopHas
pabota «BrIsiBI€HNE TPUCTIOCOOICHUI
OPTaHU3MOB K BITUSTHHIO CBETa»

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTHYECKUHN (paKTop.
JlaGopatopHnas pabota «BplsiBieHue
MPUCTIOCOOTIEHUI OPraHu3MOB K
BJIIVISIHUIO TEMIIEPATYPhI»

AbuoTtnueckue (axkropsl. BnaxxHocTs
KaK 9KOJIOTHYECKUH (aKTop.
JlabopaTopHas paboTa « AHATOMHUYECKHE
0COOEHHOCTH PaCTeHHH U3 pa3HbIX MECT
oOuTaHU

Cpenpl oOuTaHUs OPraHU3MOB

0.5

0.5

0.5

58

buonornueckue puTmsl




59 JKuznennsie GopMbl OpraHU3MOB

60 buotnueckue hakTopsl
3HaueHne OMOTUYECKUX B3aNMOIEUCTBUM

61 JUISl CYIIECTBOBAHUS OPraHU3MOB B CPEJIE
oOuTaHus

2 DKOJIOTHYECKHE XapaKTePUCTUKU
MOMYJISIUN
OcHOBHBIE TOKA3aTEU MOMYJISIINN:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U
M0JIOBAsi CTPYKTypa
OcHOBHBIE TOKA3aTEIU MOMYJISIINN:

64 POXK1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJoru4eckasi CTpyKTypa MomnyJsiuu

66 JluHamMuKa MOMYJIALUU U €€ Perysaius

67 KpuBbIie pocTa YHCICHHOCTH TIOMYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIA BU/A.

68 Jlaboparopnas pabota 0.5
«IIpucnocobnenust ceMsiH pacTeHHI K ’
pacceseHuIo»

69 Bun xak cucrema nonyssiun

70 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAIN
YKUBOTHBIX

71 Coo0111ecTBO OpraH3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucreMa

7 KpyroBopoT BemiecTB ¥ MOTOK YHEPTHH B

OKOCHUCTEME




74

OCHOBHBIE ITOKa3aTEIN YKOCHCTEMBI

75 DKOJOrM4eCKUe MUpamMm bl

76 N3menenus cooOIecTB — CYKIIECCHH
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. IKOCUCTEMbI MOPEH U
OKEaHOB

73 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEIEH, ITyCThIHb

79 AHTPOIOTreHHbIE SKOCUCTEMBI
Ypboakocucremsl. [IpakTudeckas padbora

80 «M3ydenue u onvucanue 0.5
ypOO3IKOCHUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCUCTEMax
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN

%) Pa3HbIX TUIIOB Ha CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, TOMYJISILIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmierianerapHas
o0oJiouka 3emnu

84 Yuenue B. U. Bepnanckoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

26 KpyroBopoTs! BemiecTs u
OMOT€OXUMHUECKUE LIUKIIBI

%7 3oHanbHOCTH Onochepsl. OCHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTh OMOChHEpsI

89 DKOJOTrM4eCKUE KPU3KUCHI U UX TPUYNHBI

90 Bo3zaeiicTBue yenoBeka Ha Ouochepy

91 AHTpPONOreHHOE BO3JCHCTBUE HA
PaCTUTENbHBIN U KUBOTHBIA MU

92 OxpaHna npuposl

93 OcHOBHbIE MPUHIHUIIBI YCTOHYHBOTO
Pa3BUTHA YEIIOBEUYECTBA U MPUPOIBI
ParmonansHoe mpUpoOA0NOIb30BaHNE U

94 COXpaHEHHEe OMOJIOTHYECKOTO
paszHooOpasus 3eMiau

95 O06o006menne o Teme «MUKPOIBOIIOIUS
U €€ pe3yJIbTaThD»

96 O6061eHue o Teme « Makpo3IBOTIOIUS
U e€ pe3ynbTaThh)

97 O6061menue o teme «IIpoucxoxaenue
Y pa3BUTHE KU3HU Ha 3eMIie»

08 O6061menue o teme «IIpoucxoxaenue
YeJI0BEeKa — aHTPOTIOTCHE3)»

99 O60061eHre o TeMe «IKOJIOTHs — HayKa
0 B3aMMOOTHOIIEHUSIX OPTraHU3MOBY

100 O6061meHne no Teme «OpraHu3msl U
cpena oOuTaHMsD)

101 O006111eH1E 10 TEME «DKOJIOTHS BUIOB U
TOIY IS

102 O6o006menue no Teme «buocdepa —

rio0anbHas SKOCHCTEMAa




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

7.5







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

Kon IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCT 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B (dbopMUpOBaHHUU COBPEMEHHOM
€CTECTBCHHOHAYYHO! KapTHHBI MHPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHWH  JKU3HEHHO  BAXKHBIX  COIMAIBHO-3TUYCCKUX,
1 SKOHOMHYECKUX, YKOJIOTHUECKUX MPOOJIEM YeIIOBEUECTBA, a TAKKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBAaHUU IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIC POCCUHCKUX U 3apYOCIKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenne cuctemoil 3HaHMH 00 OCHOBHBIX METO/aX HAay4yHOI'O
IMO3HaHHs, UCIIOJIb3YCEMBIX B OHMOJIOTHYECKUX HNCCIICA0BAHUAX KHUBBIX
O0OBEKTOB M DJKOCHCTEM (ONMHCaHWE, HU3MEpPEHHE, IPOBEIECHUE
HaOmroieHuil); crocob0aMu BBISBICHMS U OLIEHKH AHTPOIOT'€HHBIX
W3MEHEHUH B PUPOJE.

2 YMmenne BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMU
cpeAcTBaMH, (GOPMYIHMPYsS LeNb HCCIEAOBaHUs, AaHAIM3UPOBAThH
MOJIyYEeHHBIE PE3YJIbTAThl U JIEJ1aTh BHIBOJBI.

BrisBaenne 3aBHCHMOCTH MCXKAY HUCCICAYEMBIMU BCJIMYHMHAMU,
00BsICHEHHUE MOTYUYEHHBIX PE3yIbTaTOB U (OPMYIUPOBAHNE BHIBOJIOB

C UCITOJIb30BAHHUECM HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMON OWOJIOTMYECKUX 3HAHMM, KOTOpas
BKJIFOUAET: OCHOBOIIOJIAraoe OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJI, MOIYJISIINS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTA3, KIIETOUHBI MIMMYHHUTET,
OnocuHTe3 Oenika, OWOIOIMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCITPOU3BE/ICHNE, HACJIEZICTBEHHOCTb, W3MEHYHBOCTD,
SHEPro3aBUCHMOCTb, POCT U Pa3BUTHUE);
Owonornueckue Teopuu: KietouHnas Teopus 1. IllBanna, M.
[Ineitnena, P. BupxoBa; KJ10OHaIbHO-CEIEKTUBHOIO UMMYyHHUTETa [1.

Opnux, .M. MeuHukoBa, XpoMOCOMHasi TEOPHUSI HACJIEACTBEHHOCTH

T. Moprana, 3akoH 3apoabiieBoro cxojactsa K. bapa, apostoniionnast




teopuss Y. JlapBHHA, CHHTETHYECKass TEOPHs HBOJIIOLUU, TEOPUS
anTponorene3a Y. [lapuna; teopust 6uoreonenoza B.H. Cykauéna;
yuenue H.M. BaBuioBa o neHTpax MHOTro0Opasusi ¥ MPOUCXOKICHUS
KyJbTYpHbIX pactenud, yuenue A.H. CeBepuoBa o0 nyTix u
HaIpaBIIeHUAX dBoItoIMH, yuerune B.W. Bepuasackoro — o 6uocdepe);
3aKOHBI  (eOIUHOOOpa3Wsi  TMOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacuIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEIOBAaHUs ITPU3HAKOB
I'. Menpnens; CUEMIEHHOIO HAcIeq0BaHUs NMPU3HAKOB U HapYILLIEHUS
cuerieHuss reHoB T. MopraHa; TIOMOJIOTMYECKMX psAIOB B
HacjaeacTBeHHOM wum3MeHunmBocTd H.M. BaBmioBa;, reHeTHUECKOTO
paBHoBecus [Ix. Xapau u B. BaiinOepra; 3apoapiiieBoro cxojactea K.
bapa; Ouorenernueckuii 3axon . ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaumyMa FO. JIubuxa, sxoornyeckoi nupamuabl 4Yucedm,
OMOMacChl M DHEPTHUH);

rurnote3bl (koauepatHoi A.W. Omapuna, nepBuyHoro OyiboHa JIx.

Xomnpeiina, mukpocdep C. Dokca, prubdosuma T. Uek)

YMmenune peuiaTtb IMMOMCKOBBIC OuoJ0OrHYecKue 3aJa4i, BBISABIIATH
MNPUIUHHO-CIICACTBCHHBIC CBsA3HU MCKOY HCCIIEAYEMbIMU
OMOJIOTMYECKHMH O6T:>CKT3MI/I, nponeccaMnu M ABJICHUAMU; [JOCJIATh
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHWU IMOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX TUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'H B 3KOCUCTEMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHHUEM U
(GYHKUIMAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OpraHamMu |
CUCTEMAMM OpPraHOB y pAacTEHUl, )KMBOTHBIX U YEJIOBEKA; MEXIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJIETOYHOTO KA U dKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTanmaMH 3MOPHUOHAIBHOTO  PA3BUTHS;
TEHOTHIIOM U (EHOTHNOM, (EeHOTUNIOM U (aKTopaMH Cpe.bl
oOuTaHMA;  TpoOIecCaMd  DBONIONMHK;  ABIKYLIIUMH  CHJIAMHU
AQHTPONIOTEHe3a;  KOMIIOHEHTaMHU  pa3IUYHbIX  JKOCUCTEM U

MPUCTIOCOOTIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIICISATh CYIIECTBEHHbIC TPU3HAKH:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPHUOT; OJHOKICTOYHBIX
U MHOT'OKJICTOYHBIX OpTaHU3MOB, BUIOB, 6HOI‘€OH€HO3OB, 3KOCHUCTEM
u Ouochepbl; CTpOCHUS OPraHOB W CHCTEM OPTraHOB pPACTCHHH,

KUBOTHBIX, YCIIO0BCKaA, IIponeccoB KHU3HCACATCIIBHOCTH,




IIPOTEKAIOIUX B OPraHU3Max PAaCTEHHUM, XUBOTHBIX M YEJIOBEKA;
OMOJOTMYECKUX TPOIECCOB: OOMEeHa BemecTB (MeTabonm3Mm),
WHPOPMALIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, MEi103a, FaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIEHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJCHCTBUS T'€HOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3UPYIOIIET0, IBMIKYIIETO U
pa3phIBAIOIIETO €CTECTBEHHOI0 OTOOpa; ajuIONaTpPUYecKoro u
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$[; BJIMAHUA ABWXKYIIUX CHII
DBOJIONMK HAa TEeHO(OHA  MOMYJSIIMU;  MPHCIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YepPEeIOBaHHS HAINPABICHUN

9BOJIIOLIMHA,; KPYTrOBOPOTA BEIICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

CdopMupoBaHHOCTb yYMEHHS BBIACNATH CYLIECTBEHHBIC MPU3HAKU
BHPYCOB, KJIETOK IIPOKApUOT M DYKApHUOT, OMAHOKJIETOYHEBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTr€OIICHO30B U 9KOCUCTEM;
O0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U MPEBPAILCHUS SHEPTUH B
KJIeTKE, (POTOCHUHTE3a, TUIACTUUECKOTO M DHEPreTUYECKOro OOMeHa,
XEMOCHHTE3a, MHUTO3a, MeHo03a, OIUIOJJOTBOPCHHS, PAa3BUTUS U
Pa3MHOKEHHU S, UHANBUAYAIBHOTO PA3BUTHS OpraHnu3Ma (OHTOTeHe3a),
00pbOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOTO otbopa,
BHUJ000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BJIUAHUSA KOMIIOHCHTOB JKOCUCTEM, AHTPOIIOTCHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEW MECTHOCTH, KPyrOBOPOTa BEIIECTB

U TIPeBpaIleHUs SHEPTUH B Onocdepe

Ymenue HCII0JIb30BaTh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB PA3HbIX CUCTEMATUUYECKUX TPYIIIT; B3aUMOCBS3HU
OpraHU3MOB U CpeIbl OOWTAaHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOMMOCTH  3JI0pOBOro  oOpasa  KHM3HH,  COXpaHEHHUs
pa3HooOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAHUS

MIPUPOJIBI U YEIOBEUECTBA

YMeHHe KpPUTHYECKH OIICHHBATh HMH(POPMAIUIO OMOJIOTHYECKOTO
COJIepKaHUs; UHTEPIPETUPOBATh ITHUECKHUE aCMIEKThl COBPEMEHHBIX
UCCIICIOBAaHW B OWOJNIOTMH,  MEAWIMHE, OHOTEXHOJOTHH,
paccMaTpuBaTh I ENINZIAE 3KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO

IMO3UIIHAIO




INEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xak HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

1.1

1.2

1.3

CoBpemeHnHass OuoyIOTHsI — KOMIUIEKCHAsh Hayka. buonormyeckue Hayku H
u3ydyaemble UMU npoOsembl. DyHIaMEHTaIbHbIE, TPUKIIAJHbIE U TTOWCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (DOPMHPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOMN
kaptunbl mupa. [Ipodeccuu, csa3anubie ¢ Ouonorueid. 3HaueHne OMOJIOTUU B
MPAKTUYECKOW JESITEIbHOCTH YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT uzydenust ononoruu. CBOMCTBA KUBBIX CHCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTh, CIOKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpraHu3aLMs,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3BMEHYUBOCTD, POCT U Pa3BUTHE.

YpOoBHU OpraHu3anuu KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI, 9KOCHCTEMHBII
(buoreonieHoTuueckuii), Ouocdepusiii. Ilporeccel, Mpoucxoasdie B >KUBBIX
cucremax. OCHOBHBIE TIPHU3HAKU KUBOTO. JKH3HB Kak ¢opMa CyIIECTBOBAHHUS

MaTepuun

Mertoapl Ouosnornueckoi Hayku. HabmiojeHue, HM3MepeHHE, SKCIEPUMEHT,
cucTeMaru3anus, MeTaaHanu3. IloHAaTHe O 3aBHCHMMOW W HE3aBUCHMOM
nepemeHHoN. IlnanupoBanne skcnepumenTa. [locraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotes3a. Ilonarue BBIOOpDKM U €€ JOCTOBEpHOCTb. Pa3bpoc B
Ouosiornyeckux JAaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPEe3yJIbTaToB.
[IprumnHEl HCKaXeHUS Pe3ysbTaTOB dKcnepuMeHTa. [loHATHE cTaTHCTHYECKOro

TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnetka — cTpykTypHO-(yHKIMOHANBHAS €UHUIA )KUBOT0. MlcTOprs OTKPBITUS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanun, M.
[neiinen, P. BupxoB). OCHOBHBIE MOJOXEHUSI COBPEMEHHOW KIETOUHOU
TEOPHH.

Meroapl  MOJIGKYJISAPHOM M KJIETOYHOHM  OWMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadusi, 31eKTpodopes, METOT MEYCHBIX aTOMOB, U hepeHITnaIbHOe

LHEHTPU(PYTHPOBAHUE, KYIHTHUBUPOBAHHUE KIECTOK




2.2

23

XUMUYECKUN COCTaB KIETKU. MaKkpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Boaa u
€€ poJIb KaK pacTBOPUTENs, PEarcHTa, y4acTHe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryIauud. MUHepallbHbIe BEIECTBA KJIETKH, UX OHOJOrHYecKasi poJb.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM COCTaB  OEJKOB.
CtpykTypsl OenkoBoil Monekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBA3b. BTOpuyHas, TpeTHuyHas, YeTBEpTUYHAs CTPYKTypbl. JleHaTypanus.
CgroiictBa 6enkoB. Kimaccudukamus 6enkoB. buonorndeckue ¢pyHKIMu OEIKOB.
VYrueBonsl. MoHOCaxapuabl, AUCAXapUAbI, OJIUTOCAXapUAbl U ITOJIMCAXAPUIBL.
OOmwmii TuTaH CcTpoeHHs W (PU3UKO-XMMHYECKHE CBOWCTBA  YTJICBOJIOB.
buonoruueckue GyHKIUU YTI€BOJIOB.

Jlumuael. ['mppodunbHO-ruapodoOHBIE cBOlcTBa. Kitaccudukammss JTumuaoB.
Tpurnuuepunsi, dpochomunuabl, BOCKH, crepouabl. buomorndyeckue GpyHKIuN
munuaoB.  OOmue cBOHCTBA OMOJOIMYECKMX MeEMOpaH — TEKy4decTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOYIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruapl. [punnun komruiementapaocth. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupans. Mectonaxoxaenue u ouonorundeckue Gynkuu JJHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenne monekyiasl AT®. Makposprudyeckue cBsa3u B Mojekyine ATO.
buonoruueckue ¢pynkuuun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIMH
B kierke. CekBennponanue JTHK.

CrpykTypHast O6uosiorusi: OMOXMMHYECKHE M OMO(PHU3UYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

Tunbl KiIeTOK: »JyKapHOTHUecKass U  mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pa30BaHUs KIETKH.

Crtpoenue nmpokapuoTuueckon kiaeTku. KietouHas creHka OakTepuil m apxew.
OcoOeHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OMOLIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dYKAPUOTHYECKOW KieTkH. [lmazmaruueckas
MeMOpana (razmanemMma). CTpyKTypa Iia3MaTHaecko MeMOpansl. Tpancmopt
BEIIECTB uepe3 IIa3MaTW4YecKylo MeMOpaHy: MacCUBHBIA (auddy3us,
obneruénnas auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN AKTUBHBIN
Tpancnopt). [lomynponuniaeMocts MemOpaHbl. PaGoTa HaTtpuii-KaJIneBOro
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruro3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PACTECHHA, TPHOOB.

Huronna3zma. Lurozons. Lutockener. [IBuxxkenue nurorazmbl. OpraHousl
KJIeTkd. OgHoMeMOpaHHbIE OPraHOW[bl KJIETKM: HSHAOIUIa3MaTHUecKas CEeTh

(BIIC), anmmapat [Nombaxu, TH30COMBI, UX CTpOoeHHUE U (GYyHKIHH. B3anMocBs3b




OJIHOMEMOpPaHHBIX OPraHoOUI0B KJIETKU. CTPOCHHE TPAHYIISIPHOTO PETUKYJIyMa.
Cunre3 pactBopuMbIXx OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mankwii
(arpanynsipHbIi) SHIOMIA3MaTH4YecKuil peTukyiayMm. CekperopHas (yHKuUS
annapara ['onpmxu. TpaHcnopT BemecTB B KieTKe. Bakyonu pacTuTenbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOUABI KIETKH: MUTOXOHAPHUH, TUIACTUIBL.

Crpoenve u (GyHKIUU MUTOXOHIApUM U miactufl. llepBuuHble, BTOpUYHBIE U
CIIOKHBbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  DYKApuOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIIUX PACTCHUM.

HememOpanubie opranouabl kietku CTpoeHue M (YHKIMA HEMEMOpPaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpoduinameHTbl. MBbIIIEYHbIE KIICTKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHe M ABHKEHHE >XTYTHKOB U
pecHrIeK. MUKpOTpyOOUKH UTOILIa3MBI. LleHTproIh.

Anpo. Obosiouka siapa, XpOMATHH, KapHOIUIa3Ma, SIPBIIIKH, UX CTPOCHUE U
bynkiuu. SnepHsiit 0enkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACMONOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — FTUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKapPHOT

(pacTUTeNbHOM, )KUBOTHOM, TPHUOHOIT)

2.4

AccuMuISIIMS M AUCCUMUJISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YuacTHe Kucaopoja B OOMEHHBIX
nporeccax. ODHepreTuueckoe obecrieyeHue KIeTku: npeBpamieHne ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIN XapakTep peakIuil KIEeTOYHOTrOo
Merabomm3ma. DepMeHTHI, UX CTPOCHHUE, CBOWCTBA U MEXAHU3M JCHCTBUSA.
Kodepmentsl. Omnnunst (epMEHTOB OT HEOPraHMYECKUX KaTaln3aToOpOB.
benku-aktuBatopel UM OENKU-UHTUOMTOpPBHL.  3aBHUCUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT pa3InYHbIX (PAKTOPOB.

[lepBruHBIl CHMHTE3 OpraHWYecKMX BemecTB B KieTke. PotocuHTe3. Poib
XJIOpOIIJIacTOB B mporecce ¢orocuHre3a. CBeToBas M TeMHOBas (ha3bl.
ITponykTuBHOCTH (poTOCHHTE3a. BnusHue pasnuuHbIX (akTOpOB Ha CKOPOCTh
¢dotocunTe3a. 3HaueHue (HOTOCHHTESA.

XeMOCHHTE3. Paznoobpaszue OpraHU3MOB-XEMOCUHTETHUKOB:
HUTpUUIHIPYIOLTUE OaKTepUH, XKelle300aKTepur, cepoOakTeprH, BOJOPOIHBIE
Oaktepun. 3HaUEHUE XEMOCHUHTE3A.

AHa’poOHBIe oOpraHu3Mbl. Buaelr Opokenus. IIpomykTbl OpoXeHUS U WX
UCIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHU U BO30OYIUTENH OONIE3HEH.

AdpoOHBIE OpraHU3MBL. DTalbl YHEPreTu4eckoro ooMeHa. [loaroToBuTenbHbIM

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3BI.
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buonornueckoe OKHUCIEHHE, WM KIETOYHOE AbIXaHue. Posib MUTOXOHApPUI B
mporeccax — OHMOJOTMYECKOro  OKHCIeHHs.  L[ukiauueckue — peaxium.
OxuciurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOTo MyTH 0OMEHa

BEILIECTB Iepes aHa3pOOHBIM. Dh(HEKTUBHOCTh SHEPTETUYECKOT0 0OMEHa

Peaknun marpuuynoro cuures3a. lIpHMHIMI KOMIZIEMEHTApHOCTH B PEAKLMIX
MaTpUYHOTO  CHUHTe3a.  Peanusauus  HacleACTBEHHOW — WHGOpMAaIuu.
I'eneTndeckuii xkox, ero cBovicrBa. TpaHckpunuus — MaTpu4Hblid cuare3 PHK.
[IpyHUMIBI ~ TPAHCKPUIILIMKM:  KOMIUIEMEHTApPHOCTh, aHTUIAPAJLICIBHOCTD,
aCUMMETPUYHOCTh. TpaHciauus u e€ sranbl. Yyactue tpaHcnoptasix PHK B
OouocuHTe3e Oenka. YcioBus 6uocuHTesa 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B OuocuHTe3e Oenka.

Opranuzanys reHoMa y IpoKapuoT U dyKapuoT. Perynsuus akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsuust oOMeHHBIX
IpolreccoB B kieTke. KieTounslil romeocTas.

Bupycel — HekeTodHble (OPMBI KH3HU M OOIUraTHbie mapa3utel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupycuble 3a0601eBaHus yenoBeka, KUBOTHbIX, pactenuit. CITN, COVID-19,

conuaJibHbIC U MCIUTTUHCKHUEC HpO6J’I€MI)I

Knerounblif 1ukn, ero mnepuoiasl u  perymsuusa. Murepdaza u  MuTo3.
Oco0eHHOCTH MPOLIECCOB, NMpOoTeKaromuX B nHTepdasze. IloaroToBka KieTku K
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Matpuunslii cunte3 JIHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTApHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUIAPAIJIEIbHOCTb.
Mexanusm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenoMepasa. XpPOMOCOMHBIM HaOOp KIETKM — KapHOTUN. JIMIUIOMAHBIA U
rarIouaHbI  Habopbl XpoMocoM. ['omosnoruuyHbsle XpoMocomsl. [lonoBbie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOJSAIINE B HUX MPOIECCHI.
Tunsl muTo3a. KaproknHes u nuTOKMHE3. brojormdyeckoe 3HaueHHE MUTO3A.
Perynsauus muToTMYecKOoro nukia KieTkd. IIporpammupyemas kieTouyHas
rubesp — anomnros.

(DYHKI_[I/IOHaHI)Haﬂ TCHOMHKA

Opranusm Kak OuoornyecKas cucTemMa

3.1

O,Z[HOKJ'I €TOYHBIC, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPTraHU3MBI.
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@opMbl pa3MHOXKEHHsSI OpPraHU3MOB: Oecronoe (BKJIIOYash BETreTaTUBHOE) U
nojoBoe. Buasl 0ecnonoro pa3MHOXKEHHSA: IOYKOBAHUE, CHOPYJIISAIHA,
(bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. IlonoBble kieTku, wiM ramersl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocom B Meinosde. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO ITponecca. Meio3 v ero MeCTO B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzapoapieBoe pasButhe. ['ameTorenes y >kuBOTHbIX. Ilo0BBIE Kene3bl.
OOpa3oBanue ¥ pa3BUTHE TMOJIOBBIX KieToK. CrepmaroreHe3 W OOTeHes.
Crpoenne moyoBbIX KIETOK. OIUIOOTBOPEHHE M SMOpPHUOHATIBHOE pPa3BHTHE
KHUBOTHBIX.  CrocoObl  OIJIOJOTBOPEHMs:  Hapy»XHOE,  BHyTpPEHHEe.
ITapTeHnorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Cragum sMOpuoreHesa
KMBOTHBIX (Ha mpuMepe JIarymkH). Apoonenne. Turbt apobnenuns. OcobeHHOCTH
Ipo0JIeHUs MJIEKOIUTAIOIIMX. 3apo/IbIIeBble JUCTKU (racTpyisauus). 3akiajaka
OpPraHoB M TKaHeW M3 3apOAbIIIEBBIX JIMCTKOB. B3anMHoe BiMsHUE dYacTel
pa3BUBaroOLIerocs 3apojbia (3MOpHOHaANbHAsT MHIAYKIMS). 3aKiajgka IulaHa
CTPOEHUS KMBOTHOTO KaK pPE3yJbTaT HEepapXUUECKUX B3aUMOACUCTBUI T'€HOB.
BnusHue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYXKAIOLIEH
cpensbl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuonanbHblil mnepuox. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButue ¢ meramopdo3oM y O€CrO3BOHOYHBIX H
MIO3BOHOYHBIX JKMBOTHBIX. bHONOrmueckoe 3HaueHHE NPSIMOIO M HENPSIMOTO
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUlbl pocTa )KMBOTHBIX. DaKTOPbI
peryJsiiMiM pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U YesloBeKa. [leprnobl oHTOreHe3a yenoBeka.
PasmuHoxkenne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHuid. OOpa3oBaHuWe CIOp B TMpolecce Menosa.
l'amerorenes y pacrenmii. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MeXaHM3MBbl pEryJsilud OHTOT€HE3a Yy pACTEHUH H

KHUBOTHBIX

Ucropust craHOBieHHST W pPa3BUTHUS TEHETUKU Kak Hayku. OCHOBHbIE
TEHETUYECKUE TOHATUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJICTbHBIC
TEHbI, aJbTEPHATUBHBIE MPU3HAKHU, JTOMHUHAHTHBIM M PEIECCUBHBIN MPHU3HAK,
TOMO3UTOTa, TETEPO3WroTa, YHCTas JUHUS, TUOPUIBI, TEHOTHUN, (EHOTHIL.
OcHOBHBIE METOJbl TEHETHKH: THOPUIOJIOTHYECKUN, IUTOJOTUYCCKHA,

MOJIEKYJISIPHO-T€HETHYECKHI
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Monorubpunnoe ckpemBanue. llepBeiii  3akoH MeHznens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiIo JOMHHHPOBAHWSL.
Bropoii 3akoH MeHnens — 3aK0H paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI FaMeT.
Ananuzupyroiee ckpemuBanue. [IpoMexxyTOUHbI XapakTep HacjeIOBaHMS.
Pacuennenue npu3HakoB MpU HETIOJIHOM JJOMUHUPOBAHUH.

JlurubpuaHoe ckperniuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBUCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[WTONOrMYECKWE  OCHOBBI  JUTHOPHIHOTO
CKpEIIUBaHUS.

CuenneHHoe HacienoBaHue mpusHakoB. Pab6otel T. Moprana. CremyieHHoe
HacJe0BaHUE T€HOB, HAPYIICHHE CLEIUICHHS MEXAy I'eHaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka moma. XpOMOCOMHBIM MEXaHU3M OINpeiesieHusl mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U rereporaMeTHblid noJi. ['enernueckas
CTPYKTypa MOJOBBIX XpomMocoM. HacnenoBaHue NPU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [IneloTponus — MHOXKECTBEHHOE JICCTBUE
refa. MHOXECTBEHHBIN ajljIeM3M. B3aumoaelcTBHE HeaJIeIbHBIX I'CHOB.

Kommnemenrapaocts. Onuctas. Ilonumepus

3.4

BsaumopeiictBie TeHoTMma ©  cpeabl TOpu  GopMUpOBaHMU  (peHoTHUMA.
N3menunBoCTh Npr3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE MPU3HAKUA. BHIIbI
VM3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.

MoudukanonHas  U3MeHUMBOCTb. Pomb  cpensl B (pOpMUpOBaHUU
Mo UKAMOHHON M3MeHunBocTH. HopMa peaknuu mpusHaka. BapuanmoHHbII
psn u BapuanmonHas Kpusas (B. Moranncen). CoiicTBa Moau(UKalMOHHOM
M3MEHYHUBOCTH.

I'eHoTunmyeckass M3MEHYMBOCTh. (CBOWCTBA TE€HOTUITMYECKOW W3MEHUYHUBOCTH.
Bupl reHOTUNTMUECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, My TAI[HOHHASI.
KomOunatuBHasT W3MEHUYMBOCTh. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHOW M3MEHYMBOCTH. POJTh KOMOMHATUBHOW H3MEHUNBOCTH B CO3/IaHUH
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esiax OAHOro BU/a.

MyTanroHHas U3MEHUYMBOCTD. BUIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M UHIYLUMPOBAaHHBIE MyTallMU. SAepHBIE M LUTOIUIa3MAaTUYECKHE
Mytanuu. CoMaTHM4YeCKWe M IOJOBbIE MyTalMd. [IpuunHBI BO3HMKHOBEHHS
MyTalii. MyTareHbl M MX BIUSHHE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTAIlMOHHOTO MpoLEcca. 3aKOH T'OMOJIOTMYECKMX PAJOB B HACIEICTBEHHOMN
mmenunBoctn  (H.W. Bagsuios). BHesdnepHas ~ M3MEHUYHMBOCTH M

HacCJICACTBEHHOCTD
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Kapuotun wyenoBeka. MexayHapoaHas mHporpaMma HCCIIEIOBaHUS TE€HOMa
yesoBeka. MeToabpl  M3yueHHs TEHETHKM 4YeJIOBEKa: TI'eHEaJOTHYECKH,
OJIM3HEIOBBIH, [IUTOTCHETHYCCKUH, MTOMYJIAIIMOHHO-CTATUCTUICCKUH,
MOJICKYJISIpHO-TeHeTHYecKui.  COBpeMEHHOE  OmpeleieHUe  T'eHOTHIIA:
IMMOJIHOTCHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC C TIOMOIIBIO
[MI[P-anamm3a. HacnencrBeHHble 3a00jcBaHMS — YeIOBeKa. I CHHbIE H
XpOMOCOMHBIC  0OJIe3HHM  4eloBeka.  bojesHu ¢ HAC/ICACTBEHHOM
MIPEIPaCIOI0KEHHOCTHIO. 3HAUYCHUE MEIUITMHCKON TeHETUKH B MPE0TBPAIICHUH

1 JICUEHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukaius U cesekuus. 3apoKACHUE CEIEKIMU U TOMECTHKALUU. YYeHue
H.J. BaBwioBa 0 LEHTpax NPOMUCXOXKIEHHS M MHOrooOpazus KyJIbTYpHBIX
pacrenuil. Ponb cenekuuu B CO3aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, nmopona, mTaMM. 3aKOH T'OMOJIOTMYECKMX PAIOB B HACIEACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue A5l CEIeKIMOHHON padoThlI.
Metoapl ceneKnMOHHON paboTbl. MCcKyccTBEHHBI OTOOp: MAaccoBBI U
UHAMBUIYalbHbIM.  OTanmbl  KOMOMHaUMOHHOW  cenekuuu. VcnblTanue
npousBoauTeNiell mo motoMcTBy. OTOOp MO TEHOTHUILy € HMOMOILBIO OLIEHKU
(¢eHoTHIIa TOTOMCTBA M OTOOP 10 T€HOTHUITY C nomolkko aHanu3a JHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/I CEJIEKITMOHHON paboThl. PaguanimoHHbIiM
U XMMHUYECKMH MyTareHe3 KakK HCTOYHUK MYyTaluil y KyJbTYpHBIX (hopMm
opranusmoB. lcrnonp30BaHME T'€HOMHOTO pPENAKTHUPOBAaHUS U  METOZOB
pekomOuHanTHBIX JJHK a1 momyuenus ncxomHoro Marepuaa Jjisi CEIeKIUH.
[lomyuenne nonmuruionoB. BHyTpuBHIoBas rubpuanzanus. bianskopoicTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'eteposuc u ero npuunHsl. Vcnoms3oBanue rerepos3uca B cenekuuu. OtnanéHHas
ruOpuam3aius. [Ipeononenue OGecruronus MEXBHIIOBBIX THOPHIOB. JloCTrkKeHus

CEJICKIIMY PACTEHUH U KUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOT MU, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MUKPOOPIaHU3MbI, WX XapaKTepUCTUKA. TpaaulMOHHAas OHOTEXHOJOTHS:
xje0oneyeHre, TIOMyYeHHE  KHUCIOMOJIOYHBIX  MPOAYKTOB,  BHHOJEINHE.
MuxkpoOuonorudeckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHUECKHX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIJIOZIOTBOpEHHE. PEKOHCTpYKLMS SHIEKIETOK M KIOHWPOBAaHHE KUBOTHBIX.
Mertoa TpaHCIUIaHTalUU SAEP KIIETOK.

XpoMOCOMHAasi M TeHHas WHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTmwkeHuss W TepCHEKTUBBI
XPOMOCOMHOM ® TEHHOM WH)XeHepuu. MeauIuHCKHe OWOTEXHOJOTHH.

Hcmonbs30BaHue CTBOJIOBBIX KJIETOK




CucreMa 1 MHOTOOOpa3ye OpraHuIecKOro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasume  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpuniuns! kinaccupukanuu opranuzMoB. OCHOBHbBIE
cUCTEMaTUYeCKHe I'PYIIbl OPraHU3MOB.

OCOoOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJICTOUHbIE TPUOBI, OJJHOKIJIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble  OpraHu3Mbl.  JIBMKEHHME  OJHOKJIIETOYHBIX
OpraHu3MoOB: aMEOOHIHOE, KI'YTUKOBOE, PECHUYHOE. 3aIlUTa Y OJHOKIETOYHbIX

OpraHu3MoB. Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPTaHHU3MOB. Takcucol

MHOroknaeTounble  pacTeHus. B3auMocBs3p 4acTed  MHOIOKJIETOYHOIO
opranusma. TKaHH, OPraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe uenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHHUYeCKas.
OcobeHHocTH cTpoeHMs, (YHKIMM M pacnojoXeHHWs TKaHed B OpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpaTUBHBIE OpTraHbl pacTeHUH. DyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /|BukeHrEe MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI
n Hactuu. [lormomenue BOXBI, YIVIEKMCIIOIO T'a3a M MHHEPAJIBHBIX BEIIECTB
pacteHusmu. J{pixanue pactenuit. Auddysus razoB yepe3 NOBEPXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHui. Bpiaenenue y pacreHuil. 3ammra y
MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpeacrBa MacCUBHOM M XMMHUYECKOU
3auThl. OUTOHIMIBL.

PasgpaxkxuMocTs U perynsanusa y opranusMoB. PazapakumocTs U perymisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€e BellleCcTBa M X 3HAYCHHE

MHOrOKJIEeTOYHBIE JKMBOTHBIE. B3aMMOCBSI3bL dYacTed  MHOT'OKJIETOYHOI'O
OpFaHI/ISMa. TKaHI/I, OpFaHBI N CUCTCMBI OpFaHOB MHOTOKJICTOYHOT O opraHmMa.
Opranusm kak enuHoe 1enoe. 'omeocras. TkaHU KUBOTHBIX U YeTOBEKa. THIIbI
KUBOTHBIX TKaHEW: SMUTETUalbHas, COCAMHUTENIbHAs, MbIIICYHasi, HEpBHasl.
OcoOeHHocTH CTpOeHHs, (QYHKIMA W paACHOJOKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX U YCJIIOBCKaA

Oprasbl ¥ CUCTEMBI OPraHOB KMBOTHBIX. DYHKIIMU OPTaHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKelneTbl OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIl 1 BHYTpeHHHI ckesieT. CTpOCHUE M TUIbI COCTUHEHUS
KOCTEM.

JIBU>KEHMEe MHOTOKJIETOYHBIX JKUBOTHBIX. IluTanme xKuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue xUBOTHbIX. KokHoe npixanue. XKabepHoe

M JIETOYHOE JbIXaHUE.
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JlbIxaHW€e IO3BOHOYHBIX >KMBOTHBIX. DBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHHUS
JNETKUX [M03BOHOYHBIX KUBOTHBIX. JlpIXaTeabHas cUCTEMa YesloBeKka. MexaHnusm
BEHTWSIMM JIETKUX y MNTUL M MIJIEKONUTAONMX. TpaHCIOPT BeWIECTB Yy
OpraHu3MoB. TpaHCIIOPT BELIECTB Yy XUBOTHBIX. KpoBeHOCHas cucrema U €€
opranbl. KpoBeHocHas  cucTtemMa  II03BOHOYHBIX JKMBOTHBIX. Kpyru
KpOBOOOpAIICHUs. OBOJIOLUOHHBIC YCJIOXKHEHUS CTPOCHHUS KPOBEHOCHOU
CUCTEMBI II0O3BOHOYHBIX >KMBOTHBIX. Bbinenenue y opranuzMoB. Beinenenue y
XKUBOTHBIX. CoOKpatuTenbHble Bakyoau. Opransl BbiiciieHus. CBs3b IOJIOCTH
TEJa C KPOBEHOCHOM U BBIJIEIUTEIbHON cucTeMaMu. Beiienenne y No3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOIOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M uX
IIPOU3BOIHBIE.

Pa3npaxuMocTh U peryiisinus y opranu3mMoB. Pa3zapaxumMocTs y 0THOKIETOUHbIX
opranu3moB. Taxcucel. Pa3ipakuMocTh M peryisiiuss y MHOTOKJIETOYHBIX
pacteHuil. PocToBbIE BElIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas perysinus y MHOTOKJIETOUHBIX KHUBOTHBIX.
HepBHast cucremMa u €€ oTAenbl. OBOJIOLUOHHOE YCIOKHEHUE CTPOCHHUS
HEPBHOW CUCTEMBI y JKUBOTHBIX.

Pa3paboTka anropuTMoB M mporpamm Ui 3QQeKTUBHON (HYHKIHMOHATBHOU
aHHOTAllUM  TeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHKPOOPTaHNU3MOB, paCTeHHfI, JKMBOTHBIX U YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3J0POBLE

OpraHsl 1 CUCTEMBI OpraHoOB 4eoBeKa. OTAebl TOJIOBHOTO MO3Ia IIO3BOHOYHBIX
KUBOTHBIX. Peduekc u pednexropHas nayra. be3yciioBHbIE U YCIOBHBIE
pednexcsl. I'ymopaiibHas peryisuus M SHIOKPUHHAs CHUCTEMa >KMBOTHBIX M
qenoBeKa. JKene3pl 3HTOKPUHHON CUCTEMBI U MX TOPMOHBI. JleficTBHE TOPMOHOB.
B3auMocBs3p HEPBHOM M 3HAOKPUHHOW cucTeM. [ 'mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycinoBHbIe U YCIOBHBIE PedIEKCHI

3ammTa opranusma ot 6osne3nei. mmyHHas cuctema denoBeka. KieTounblit u
TYMOpaJbHBIA HUMMYHUTET. Bpoxn€HHbIN, NMpuOOpeTEHHBIN crenupuiecKkuii
UMMyHHUTET. Teopuss KIOHaIbHO-CeNeKTUBHOrO uMMmyHHTera (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHU3MOB. Poib

BPOKJIEHHOIO HMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHMil

KpoBenochas cucrema u e€ opransl. Cep/iie, KPOBEHOCHBIE COCYIbl U KPOBb.

Kpyru xpoBooGpamenus. Pabota cepaiia u e€ perymsius
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Hpixanue dyenoBeka. Juddy3uss ra3oB yepe3 MOBEPXHOCTb  KIETKH.
JpixarenbHas cucTeMa 4esoBeKka. JlpIxaTenbHash IOBEPXHOCTh. Perynsuus

nbIXaHus. [{prxarenbHbie 00bEMBI




5.5

[IumeBapurtenbHas cucreMa 4denoBeka. OTAenbl MUIIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Keie3bl.  BHYTPUIIOIOCTHOE U BHYTPUKIIETOYHOE

IMUIIECBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl um ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢bynkuonupoBanue HeppoHa. OuibTpalus, CeKpelus 1 00paTHOE BCaChbIBaHHE

KaK MCXaHU3MbI pa6OTI>I OpPraHoB BBIACJIICHUS. O6p330BaHI/Ie MOYH Yy YCJIOBECKA

HBI/I)KGHI/IC YyeJIOBEKa: MbImedyHas cucreMa. CKeleTHBIE MBIIIIEI H X pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

OpomonmonHass Teopus Y. JlapBuna. Ilpenamnocbulku  BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBuoKy1re cuiibl 3BOIONUHM BUAOB 10 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HAcCJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYLIECTBOBaHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuarernaeckoit Teopun 3Bomonnu (CTI). HedrpansHas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLIMOHHAs OMOJIOTHsl. 3HaU€HHE IBOJIOLUOHHON

TEOpHUHU B (1)OpMI/IpOBaHI/II/I CCTeCTBCHHO-Hay‘lHOﬁ KapTUHBI MHUpa

[Tonmynsanus kak aJIeMEHTapHas €AWHMIA HBOJOLNMUA. COBPEMEHHBIE METOJIbI
OLIEHKU T'€HETHUYECKOTO Pa3sHOOOpa3usi U CTPYKTYpbl MOmyssuuid. M3meHeHnue
reHo()oHAa MOMYJISALMU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJIECHUE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOPbl (JIBMXKYIIME CHIIBI) 3BOMIONMUA. MyTarMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHUs YacTOT ajuleedl B momyaauusx. Od¢ekr
OCHOBATEJIA. Murpanuu. M3omsaupsa  momymnsiuui: reorpaduyeckas
(mpocTpaHCTBeHHas1), OMoJornyeckas (pernpoayKTUBHAs).

EcrecTBenHbIii 0oTOOp — HampaBisoommii ¢akrop sBomouuu. Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYLIMM, CTaOMIM3UPYIOMUN, pa3phIBAIOIIMMA
(nu3pynTuBHbIN). [TonoBoit oT6Op.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB  Kak  pe3yjibTaT  MHUKPOIBOIIOIHUH.
Bo3HukHOBeHHE  NpHUCIIOCOONEHWM y  opraHu3MoB.  ApomMopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiennii y opranu3MoB. OTHOCUTENBHOCTD
IIPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTrypa. BumooOpasoBanue Kak pe3ysbTar
MUKPOABOJIONMH. M30msmus — kiroueBoid daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIONIN3AITHS,

rubpuan3anys). JIuTeTbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.




6.3

Mexanu3mbl (OPMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Posnb 3BOMIOIIMOHHON OMOJIOTHH B pa3paboTKe HAyYHBIX METOJIOB COXPaHEHUS
Onopa3zHooOpasusi. MUKPOIBOMIONUS U KOABOIIOLUS MAPA3UTOB U MX XO35€B.
MexaHu3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHUs] MaKpO3BOIONHHU. [laneoHTOIOTHYeCKHEe METOIBI U3yUCHUS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
buoreorpaduyeckue MeTo b1 n3ydeHus 3BooLul. CpaBHeHHE (IIOpPHI U (hayHbI
MaTEepUKOB U OCTPOBOB. buoreorpadpuueckue odnactu 3eminu. Buabi-snaemMuku
U PEITUKTBHIL.

OMOpPHUOIOrMYECKUE U CPAaBHUTEIbHO-MOP(OIOrHYECKUE METOJbl H3Yy4EHHUS
HBOJIONUH. ['@eHeTHYeCKre MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TOSBICHUS
IBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBI
PynmumenTapuble  opranbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOABl HW3YYEHHUS  DBOJIIOIHH.
I'omosnoruynsie reHsl. COBpeMeHHbIE METOJIbl OCTPOEHUS (PUIIOT€HETUYECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TEHOMOB.

OO6mume 3akoHOMEpHOCTH (TIpaBWia) SBoJONMH. HeoOpaTuMocTh SBOIOLNH.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIFOIIMH

6.4

Hayunble rumore3sl NpPOMCXOXKJEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMus.  JloHayuHble — NPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOTO CaMO3apOKICHHUS JKM3HH M €
onpoBepxkeHue onbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3TaIbl HEOPraHMUecKoi sBomoruu. [lnanerapHas (reosoruueckas)
HBOJIONMS. XUMHUYECKass 5BOMIOLUA. AOUOTEHHBIM CHHTE3 OpraHUYECKHX
BemecTB u3 Heopranmdeckux. Ompir C. Mmmnepa u I'. IOpu. O6pa3oBanue
nonumepoB u3 MoHoMepoB. KoanepsaTHas runoresa A.l. Onapuna, runoresa
nepsuyHoro OynpoHa Jx. XonneitHa, reHeTnueckas rumote3a I'. Mémrepa.
Pu6o3umsr (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanme
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Hcropust 3emnm u metoasl €€ u3ydeHus. Vckonaemble OpPraHU4ecKUe OCTATKH.
I'eoxpononorus u e€ meroabl. OTHOCUTENbHAS U AOCOTIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonOrruecKkas mkasua: 0HbI, 3pbl, IEPUOJBL, TTOXU.

HavanpHble 3Tansl opraHuyecko sBoonnHd. [losBIeHNE U 3BOMIONMS IEPBBIX

KJIETOK. DBOJIIOIHS MeTabonu3Ma. Bo3HUKHOBEHUE IEPBBIX SBKOCHUCTEM.




CoBpeMeHHBIE MHUKpPOOHbIE OWOMIEHKM KaK aHajJor NEepBbIX Ha 3emie
coobmiectB. CtpomaTonuTsl. [IpoKaprOTH U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuot (cuMOMOreHe3). DBOJIIOLUOHHOE MPOUCXOXKICHHE
BUpYycOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpraHM3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'pYyIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHUid. OCHOBHBIE apoMOP(O3bI
pactenuii. Bbixoa pactenuii Ha cymry. llosiBieHHe CHOpPOBBIX pacTEHUU U
3aBoeBaHuMe MMHU cymd. CemeHHble pacTeHus. [IpoucxoxaeHue LBETKOBBIX
pacTeHui.

OcHOBHbBIE ATambl SBOJIIOIUM KMBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
tunos. [lepBrie XOpa0BbIE )KUBOTHBIE. JKH3HB B BOJI€. DBOIIOLKS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwmii. [IponcxoxaeHne MICKOMHUTAIOMNUX U
ntuy. [lpunnun xmrodeBoro apomopgo3a. OcBoeHHE OECIO3BOHOYHBIMU U
[M03BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3emiie 0 ApaM U IEPUOJIaM: apXel, IPOTEepPO30ii, Maaeo3oi,
Me3030H, KaiHo30il. OOmas XapakTepuCTHKa KJIMMara U Te0JIOTUYECKUX
npoueccoB.  IlosiBneHMe W pacuBeT — XapaKTEpHBIX  OPraHU3MOB.
VYrneobpa3zoBaHue: €ro yCIOBHs U BIMSHUE HA T'a30BbIi COCTaB aTMOC(EpHI.
MaccoBble BBIMMpaHUSl — JKOJOTMYECKHE KpHU3MChl mpoiuioro. [IpuumHbl 1
CIIEICTBUSI MacCOBBIX BhIMUpaHUIl. COBpeMEHHBIN 3KOJIOTUYECKHI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoael aHtpomnonorud. CTaHOBJIEHHE
MPEACTABICHUIN O MPOUCXOXKACHUH YeoBeka. COBpEMEHHbIE HAyUHbIE TEOPUH.
CxoAcTBO yenoBeka C KUBOTHBIMU. CHCTEMAaTUYECKOE TOJIOKEHHUE YEeIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YElIOBEKa C  KUBOTHBIMH:  CpPaBHHUTENBHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTHYECKHE, (hbU3M0IIOTO-0MOXUMHYECKHE,
noBefaeHyeckue. OTiMYMsS 4YelloBeKa OT JKUBOTHBIX. [IpsAMoxoxiaeHue u
KOMIUJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOW CHCTEMBI.

JBuxymie cuibl ((akTopbl) aHTPOIIOTe€He3a: OMOJIOTUYECKUE, COLUANbHBIE.
CooTHolIeHrne OMOIOTHYECKHUX M COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJUM AHTPOINOreHe3a. ABCTPAJONHUTEKH — JBYHOTHE MPEIKU
moaei. YenoBek yMelnblid, MEpBbIe W3TOTOBJICHUS Opyaud Tpyna. YenoBek
MPSIMOXOJISAIIMNA W TIEPBBIM BBIXOJ JIOAeH 3a mpenensl Adpuxu. Yemosek
reienpoeprekuii — o0ImKK MPeOK HeaHIepTaTbCKOTO YEIOBEKa U YeloBeKa
pasymHoro. YeynoBek HEaHIECPTaIbCKUWA KaK BHJ JIIOJEU XOJOJHOrO KIMMATta.
YenoBek pa3yMHBIM COBPEMEHHOTO THIIA, JCHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 32 MpeneiaamMu AQpuki.




DBOJIIOLIUSL COBPEMEHHOTO 4YeJoBeKa. EcTecTBeHHBIH OTOOp B MOMYJISAIMIX
YyenoBeka. MyTalmoOHHBIN nporiece U noauMopdusm. TlonmyasiroHHbIE BOIHBL,
npeiid reHoB, MuUrpanus 1 «3pQext ocHoBaTess» B MOMYJISALMIX COBPEMEHHOIO
YeJIOBEKA.

UYenoseueckue pacel. [loHAatHe o0 pace. boisbmme packl: eBponeouaHas
(eBpaszuiickasi), aBCTpaJIO-HErpoMJHAsE (PKBATOpUAIbHAsI), MOHTOJIOUIHAS
(a3narcko-amepuKkaHckas). Bpemst u nmyTu pacceneHusl 4ejaoBeKa IO IUIaHETe.
EnunctBO 4yenoBeweckux pac. HayuHas HecoCTOSITEIBHOCTb —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeTOBEKa K pa3HBIM YCIOBUSM OKPYXKAroOIIEH Cpesbl.
Brusinue reorpaduueckoit cpenbl W apeiida reHOB Ha MoOpdonoruio u

(bI/ISI/IOJ'IOFI/IIO YCJIOBCKA

OKOCHCTEMEI U MMpucymue MM 3aKOHOMEPHOCTU

7.1

Pa3nens! u 3agaun sxostorun. CBsi3b 3KOJOTUU C IPYTMMH HayKaMU.
Mertoabl 3konoruu. IloneBble HaOMOJAEHHUA. DKCIEPUMEHTHl B 3KOJOTMH:
IpUPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHHUTOPUHT

OKPY’KaIOIIEH Cpeibl: TOKAIbHBIN, pErHOHAIBHBIN U TTI00aTbHBIN

7.2

DKojorudeckre (pakTopbl U 3aKOHOMEpHOCTH ux aeWctBud. Kitaccudukanus
9KOJIOTMUECKUX (aKTOpoB: abumoTHUYeCKHe, OWOTHYECKHE, AaHTPOINOIEHHBIE.
OOme 3aKOHOMEpPHOCTH JAEUCTBHUS 3Kojorumueckux (axropos. IlpaBuio
munumyma (K. [mpenrens, 0. JIubux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue akropsl. CBeT Kak 3KoJorudeckuit ¢pakrop. [eiicTBue pa3HbIx
YYacTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHUE TPYIIIBI
pacTeHM M JKMBOTHBIX II0 OTHOIIEHHIO K CcBeTy. CHUrHaibHas poJib CBETa.
DOTONEPUOIU3M.

Temnepatypa kak »dkojoruueckuit ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [IoHKUI0TEpPMHBIE U TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skomornyeckuit (akrop. IlpucnocoOnenuss pacteHuil K
MOJIepXKaHuI0 BogHOro Oamanca. Kiaccudukanus pacTeHHid 10 OTHOILEHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAasA, HA3eMHO-BO3AYIIHas, MOYBEHHas,
rIyOMHHAs TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMHUYECKUe
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrmocoOieHus] OpraHu3MOB K
KU3HU B Pa3HbIX CPEIaX.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBbL. CyTOUHBIE U
roauyHble pUTMBIL. [IpHcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUAM

YCIOBUU KU3HU.




XKuznennsie popmbl oprann3moB. [lonstue o xu3HeHHOH (opme. JKU3HEHHBIE
(dbopMBI pacTeHUil: JepeBbsi, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBHI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: THIPOOHOHTHL, FEOOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢axTopsl. Buasl OHOTHUECKUX B3aUMOJCHCTBUI: KOHKYPEHIINSA,
XHMITHIYECTBO, CUMOMO03 U ero ¢opmbl. [lapasutusm, koomnepanus, MyTyalInu3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3auMOJCHCTBUS  (Tommueckue, Qopuyeckue, GHadpuyeckue). 3HaYCHUE
OMOTHYECKMX B3aUMOJCHCTBUN Ui CYIIECTBOBaHMS OPraHU3MOB B cpele

obutanus. [I[pUHINTT KOHKYPEHTHOTO UCKITIOUSHHS

7.3

DKOJIOTHUECKUE XapaKTePUCTUKH nonysaiun. [lomynsius kak Ouosiornueckas
cucrema. Poibs HEOTHOPOAHOCTH cpelibl, GU3NIECKUX OAPHEPOB M OCOOCHHOCTEH
OHMOJI0TUH BUAOB B OPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPBHI MOIMYJISIIIHA.
OcHOBHBIE TMOKA3aTeNM NOMYJSLKUA: YUCIEHHOCTh, IJIOTHOCTh, BO3pAacTHAs U
MOJIOBast CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaLUs.

DKoJyioruueckasi CTpykTypa mnomyisinuu. OneHka YHUCIEHHOCTH MOMYJISLUH.
JlvHamuka nomyJiauuu U €€ peryssinus. buoTnyeckuii noTeHIUaI MOMYJISIIUH.
MogenupoBanre JAWMHAMUKK TONyasiuud. KpuBble pocTa YMCIEHHOCTH
nonyysauuu. KpuBble BbKUBaHUA. Perynsius YuCIeHHOCTH MOMYJISIUN: POJIb
(akToOpoB, 3aBUCAIIMX W HE 3aBUCIIIUX OT IUIOTHOCTH. OKOJOTHUYECKHE
cTpareruu BUJOB (r- u K-cTparerun).

[TonsitTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenp dkosiornyeckor HumM JIx.M. XatumHcona. Pazmepsl sKkosoruyeckou
Huw. [loreHnmansHas U pealn30BaHHas HUILLIN.

Buag kak cucrema mnomynsmuii. Apeansl BUAOB. Buabl M WX JKU3HEHHBIC
CTpaTeruy. 3aKOHOMEPHOCTHM  TIOBEICHUS WU  MUTpalMid  >KUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3smMoB. buoneHos u ero crpykrypa. CBsi3u MeXIy
opraHuzMamu B OuolieHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHANBHBIE OJOKM OPraHU3MOB B 3KOCUCTEME: HMPOIYLEHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHHu. Tpoduueckue Lenu u ceTu.
Abunotnyeckue 010ku 3kocucteM. [louBsl U MBI B 3kocucreMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KocucTeMbl. buomacca u npoaykuusa. JKOIOIrMYECKUe
MUPaMUIbI YUCell, OMOMACCHI U SHEPIHH.

HamnpasneHHble 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKleccuu. [lepBuuHble n

BTOPUYHLIC CYKNCCCHMU U HUX I[IPUYHHBI. AHTpOHOFCHHLIe BO3II€I\/JICTBI/ISI Ha




cykueccuu. KnmmakcHoe —cooOmectBo.  buopasnooOpasme #  HONHOTa
KpYroBOpPOTa BEIIECTB — OCHOBA YCTOMUYMBOCTU COOOIIECTB.

[IpuponHbie 3KocHCTEMBI. AHTPOIOI€HHBIE HKOCUCTEMBI. ATPO3KOCHCTEMA.
ArpoueHo3. Paznnuust Mex 1y aHTPOIION€HHBIMU U ITPUPOIHBIMHU SKOCUCTEMAMH.
VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opozckas ¢iopa
u ¢ayna. CuHaHTpomm3amusi TroOpoJACKoW ¢ayHbl. buonorudeckoe w
XO35IIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoC PHEPIrUM M BELIECTB MEXKY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTD
OpraHU3MOB, TMOMYJISIIUA HW SKOCHUCTEM B YCJIOBHUSX €CTECTBEHHBIX U

AHTPOIIOI'CHHBIX BO3)I€I‘/'ICTBI/II7[

7.5

buochepa — oOmeruranerapras 00oyo4ka 3eMiIM, TOE CYIIECTBYET WU
cyluecTBoBana xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKupoe BemecTBo Ouocdeps! U ero PyHKINU.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdepbl. OcobeHHOCTH OHOChEepsl Kak
rnobanpHOM  SKOcucTeMbl. JuHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTbl BemecTB M OHOreOXHMMHUYECKHE IHKIbI (yriepojaa, as3ora).
PurmuaHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh Ouochepsl. [Tonstue o Ouome. OCHOBHBIE OMOMBI CYIITU: TYHIpA,
XBOMHBIE Jieca, CMEIIaHHbIE W HIMPOKOJHMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTenbHBIA H
KUBOTHBIN MHpP OMOMOB CYIIIH.

CrpykTypa v (pyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTCHIIHATIA U

OouocdepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX TPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3yIIHOM cpenbl. OXpaHa Bo31yXa. 3arpsi3HEHUE BOIHOM Cpeibl.
Oxpana BOJHBIX pecypcoB. Pazpymienue noussl. OXpaHa IOYBEHHBIX PECYPCOB.
N3menenne kinmara.

AHTpPONIOT€HHOE BO3ACHCTBUE HA PACTUTENBHBIA M KUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOrO MUpa. OCHOBHBIE NPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansemble mpupoansie Teppuropun (OOIIT).
Borannueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbBIE TNPUHIUIBl YCTOMYMBOIO pPAa3BUTHS YEJIOBEUYECTBA U MPUPOJIBL.
PamonanbHOoe  MPUPOAONONB30BAHWE M COXpaHEHHE  OHOJIOrMYEecKOro

pa3zHooOpa3ust 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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