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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uzydenust (10—11
KJIACCHI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB MpeAMEeTHOU oOnactu «EcTecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIMM, CPEIHUM
o01mMM, cpeHUM MpodeCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O0pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopUeHTaIMEeld OO0ydYaromUXCd W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4HOI'O 3HAHUA, CBA3aHHOIO ¢ OMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJayax HM3ydeHus ydeOHoro mnpeamera «buosorus» Ha yriryO0JI€HHOM
YpOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh HM3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo mMpolecca,
BO3pPAaCTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  MOCIEAYIOIMIEe  pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEACTAaBICHUNA O 370pOBOM 00pa3e >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTrO mpeaMmera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTartaM OOy4YeHHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
oOyJaromuxcsi MO0 OCBOCHHUIO COJEpKaHUS OHOJIOTMYECKOro O0pa3oBaHMA Ha
YpOBHE cpeaHero o0Imiero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAaH Ha



pacimMpeHre U yriayOneHue 3HaHWM OOYyYaroIIMXCs O KUBOM HPUPOJIE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHbl U yriayOJgeHbl OWMOJIOTUYECKHE 3HAHHUA O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErpauuss OMOJOTMYECKHMX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUTUMUCS TpPHU H3yYCHUH
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpaszus IuiaHeTrel. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPHUOJIOTHHM U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarlIuXcs Mo OOTaHWKE, 300JI0THUH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLMOHHOE
y4eHHE, OCHOBBI DKOJIOTUH U yUeHHUE 0 Orocdepe.

VYuebnsiii mnpeamer «buornorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, HJI€H, MPUHITUIIOB U TPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3vM M OCOOCHHOCTSAX KIIETKH, OpPraHu3Ma, MOMYJISIUH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrMYecKUX 3HaHuM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcs K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJEPKAHUHU MPOrPAMMBbI
no OHWOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEILICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus ydeOHoro npeamera «buonorusp» Ha yrimyOaéHHOM yYpOBHE —
OBIIAJICHUE  OOYYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(heCCUOHATIBHOM JAESITENIbHOCTH, CBSI3aHHOW C OuoJoruMeid, Wi K BbIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTOOOpa3uu MU OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTMH, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJIEOHTOJIOTHUH,
HKOJIOTUM);  METOJIaMH  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS  YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(OpPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMHUYECKUMH U  3KOJOTMYECKUMHU
npoOjemMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@rIIakTUKU MH(QEKIIMOHHBIX 3a00J€BaHui, MpaBUiia MOBEACHUS B NMPUPOJAE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HAyYHbIE OTKPBITUS B 001aCTH OHOJIOTUH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
B IMpollecCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSIMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ad, MOJICITUPOBAaHUS OMOIOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0OPOBbSI
OKpYXXAIOIIUX  Jirojie  (coOmrogeHuss Mep NporIakTUKH — 3a00JIeBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37JaHWe  YCIOBUH  JUIsI  OCO3HAHHOTO  BBIOOpAa  OOYYaIOMUMUCS
WHIUBU Ty AIbHON oOpa3oBaTenbHOI TPAeKTOPHUH, CIOCOOCTBYIOIIEH
nocJIeytoemMy Tpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiero oopazopanus, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISETCSA ¢ YIETOM CHEIU(UKH €ro COJAep)KaHWs W HaMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpTraHM3AIUAX  CPEIHETO
po(eCCHOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH MPOSKTHBIX M YUCOHO-MCCIIEI0BATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIACTCS ydYUTEJIEM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIOIHOHHBIX MNPEACTABJICHUN B
onoJioruu

OomonnoHHass tTeopuss Y. [lapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrokyniye cuiibl 3BotonuK BUA0B 110 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHUST OpraHM3MOB, HAcCJEICTBEHHAas HM3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoouuu (CTI). HelTpanbHas
Teopust dBomouud. CoOBpeMEHHas JBOJIOUMOHHAs  Ouojorud. 3HA4YECHHE
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpauumn

[Toptpetsi: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosbe, Y. Hapsun, C. C. YerBepuxos, 1. . HImanerayzen, Ix. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBo mnpupoasl (no K. Jlunuer)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsust Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 60pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpa3zue KyJbTypHBIX (GopMm
KarmycThbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS MBMXKYIIUX CHJ OSBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MuKkpo3BoIIOLMSA U €€ Pe3yJIbTATHI

[Tonynsuust KaKk 3JeMEHTapHas eIUHHIIA 3BOOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3uss M CTPYKTyphl mnonyisiuuid. M3menenue
reHopoHa TOMyJISIMU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHbie (aKTOpbl (ABMXKYIIUE CHJIBI) HBOJIONMHU. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas u3MeHuHMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHsSI 4YacTOT ajuieied B momyisanusx. Oddext
ocHOBaTend. Iggexm oOymuiiounoco zoprviuwika. CHUdCEHUe 2eHemu4ecKo2o
pasnoobpaszusi: npuyunsvl u cieocmsus. llposenenue >¢pghexma Opeiigha ceros 6
oonvuwux u  manvlx  nonyiayusx.  Murpauuu.  M3onsuus  MOMyJISLMA:
reorpaguyeckas (IpocTpaHCTBEHHAs), Orogornyeckas (penpoayKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKA, CTAOWIM3UPYIOMIHUMA, pa3pbIBAIOMINN



(nm3pyntuBHbIi). [lonoBoit or6op. BO3HUKHOBEHHE M 3BOJIOLUSA COIHAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIIOLMUU.
Bo3HukHOBeHHE — MpUCNOCOOJIeHUH y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl npucnocobieHuit y opraHu3MoB: Mopdosoruyeckue,
dusnonornyeckue,  OMOXUMHYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
PUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBoMOIMU. M3omsus — kimodeBod (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOOBI BUJI000pa30BaHMS: aJIoNaTpUYeCcKoe (reorpaduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIM3anus,
rubpuanzaiys). JJIuTenbHOCTh BOIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHKS OMOJIOTUYECKOTO Pa3HOO0pasHsl.

Ponp 3BOMIOIMOHHON OuonorMu B pa3pabOTKE HAy4HBIX METOOB
coXpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONUS U KOIBOJIOIMUS MMAPa3UTOB U UX
X0351e€B. MexaHn3mbl (OPMUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JleMoHcTpanuu

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

Tabmuupl u cxemsl: «MyTauuoHHass HM3MEHUYMBOCTBHY», «llomymnsmuonHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buxyiume
CWJIBl HBOJIIOIUNY, «DKOJIOTHYECKass M30JSAIUs MONMYyJIAlUi ceBaHCKOU (openmny,
«l'eorpadmueckass M3OMAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XKePTBY», «CxeMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUE,
«HpycTpualibHBIN MenaHu3M», «/KuBble uckonaemsbie», «lIOKpOBUTEIbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Puznonoruueckue aaantauuny, «lIpucrnocoONeHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «CrnocoOwsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamycrHo-peneunsiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIL |
3BEpel C MpUMEpaMH Pa3IMYHBIX MNPUCTOCOOJEHUN, dYyuyesaa NTUI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.



JlaGopaTtopnas  pabGora  «lIpucnocoOneHuss  OpraHu3mMoB U  UX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB 1O MOP(HOIOTHYECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Metonbl  HM3ydeHHS MaKpO3BOMIOHMHM. [laneoHTONOrMyeckue MeETO[bI
u3ydyeHus oHBomouuu. Ilepexomnbie QopMbI U (PHIOTEHETUYECKHE  PSAbI
OpTaHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHus: sBoiouuu. CpaBHeHUE QIIOpHI U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obmactu 3emnu. Bumabi-
SHJEMUKHU U PEITUKTHI.

OMOPHOJIOTUYECKHE W CPAaBHUTEIBHO-MOP(OIOTHYECKHE METObl H3yUEHHS
BOMIIOLMU. ['eHeTMYecKne MEXaHU3Mbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynumenTapHble  opraHbl M araBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUs (UIOr€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIlMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOMONUU. [IpuHyun cmenvl yHKyull.
HeobOpatumocTp 3BoonMu. AnanTuBHasg paauvanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIUY.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «DUIOTEHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Pununodutsr»y,  «CemeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «Jlpeiid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBbIE OpraHe», «PyauMeHTbI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE Ha0Opbl YEJIOBEKa W IIUMIaH3e», «l JlaBHbIE
HaIpaBJIEHUS 3BOJIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HaydHple THUMOTE3bl MPOUCXOXKIACHUS JKU3HU Ha 3emie. AOUOTEHE3 W
nancrnepmusi. JJoHayuHble TPEACTABICHUS O 3apOXKIECHUU KU3HU (KPEallMOHHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IponcxoxaeHue sKu3HU U aCTPOOHUOIOTHS.



OcHOBHBIE JTallbl HEOPraHUYECKOU 3BOJIIOLIAM. [InanerapHas
(reomoruueckas) SBOJIONUSA. XHMHYECKas OHBOMIONMSA. AOHWOTCHHBIM CHHTE3
opraHu4eckux BemecTB u3 Heopranumdeckux. Omeitr C. Mumepa u I'. HOpu.
OOpazoBanue mnoiauMepoB u3 MoHoMepoB. KoarepBatHas rumnore3a A. .
Onapuna, TMnoTe3a nepBuyHoro oOyiapoHa JIxk. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emnn U MeroApl €€ wu3ydyeHusa. lckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIIOTHAS
reoXpoHOJIOTHs. [ €0XpOoHOJIOrNuecKas Kaia: S0HbL, 3Pbl, IEPUOBI, STIOXU.

HadvanbHbie 3Tambel opraHudeckord HBoMonMU. [logBiaeHne u 3BOIOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTabonn3Ma. BO3HUKHOBEHHE NEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIJIEHKU KaK aHAJIOr MEepPBbIX Ha 3emile COOOIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHrue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MPOUCXOKICHHE
BUpYycOB. IIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Talbl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenur Ha cywy. llosBieHue CHOpPOBBIX pacTeHUN U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIpoucxokIeHrne IBETKOBBIX
pacTCHUM.

OcCHOBHBIE 3Talbl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOopaoBBIe )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS O3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxaeHne MICKOMUTAOINNX U
ntul. [lpuHuun xmoyeBoro apomop@dosa. OcBoeHue O€CO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO ’paM U MepuoiaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KailHO30il. OOmas XxapakTepuCTHKa KiIuMara |
reojjornyeckux mnpoueccoB. [losBieHne W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocodenHoctu. [Ipobiema coxpaneHus: 6nopazHooOpas3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwy, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, k. Xonaenn, I'. Ménnep, C. Mumnnep, I'. IOpu.



Tabmuibr u cxembl: «Cxema ombitTa @. Penuy, «Cxema onbita JI. [Tactepa mo
U3YYEHHUIO CaMO3apOoxaAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanbl ~ HEOPraHWYECKOW  JBoNIONUW», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BONMIONUNY, «CXxema 00pa3oBaHUSI IYKapHUOT
nyTéM cumoOnoreHeza», «CucremMa KUBOM NpUpPoAbD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacreHuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHuorokiierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS IKUBOTHOTO
Mupay, «ApoMopdo3bl KUBOTHBIXY», «lIpocteitmme», «KumedHononiocTHbIEY,
«IInockue 4EepBUY, «UIEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,
«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )XU3HU B NMPOTEPO30MCKON 3pe», «Pa3BuTue XKu3HU B
[AJIE030MCKOM 3pey, «Pa3BuTne )KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBaHue: TepOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIQYKHbIE TIPeNapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUU
UTJIOKOXKHMX, CKEJEThl TMO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTUIl U 3BepeH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPTaHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryaabHas JaboparopHass padora  «MoaenupoBaHUE — OIBITOB
Munnepa—tOpu no u3ydeHuo aOMOT€HHOTO CUHTE3a OPraHUYECKUX COSTUHEHUN B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE HMCKONAEMbIX OCTAaTKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckass padora «M3yueHne O0COOCHHOCTEH CTPOCHUS pPaCTECHUI
Pa3HBIX OTAEJIOBY.

IIpakTuyeckas padora «/3yyeHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHune 4eji0BeKa — AHTPOIOTeHe3

Paznenbl 1 3agaun aHTpONoaoruu. MeToibl aHTPOIIOJIOTHH.

CraHOBIICHME TPEICTABICHUN O MPOMCXOXKIAECHUM YEJIOBEKa. PelurnosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPHH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CpPaBHUTEJIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyusi 4elaoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOMU
CHUCTEMBI.



JBuxymire cuiibl ((pakTopbl) aHTPONOTeHe3a: OMOJOTHYECKHE, COI[HANIbHBIE.
CooTHotieHne OMONIOTUYECKUX U COIMABHBIX (PaKTOPOB B aHTPOIOTEHE3E.

OCHOBHBIE CTaJMM AHTPOIIOreHe3a. PaHHHME 4Ye0BEKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MMOHTUBI — OOIIHE MPEKH Y€IOBEKOOOPA3HBIX 00€3bsH 1
Jo/Iei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAeH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OpYAu TpyAa. YeloBeKk NMpAMOXOAAIIMNA U NEPBBIM BBIXOJ JIOJACH
3a  mpenmensl  Adpuku. YemoBek TrelmenpOeprckuii  — 00mMIA  TIPENIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YemoBEeK HEaHAEPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YenoBeK pa3yMHbBI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenaMu AdQpuku.
[TameoreneTrka 1 najgeoreHOMHUKA.

OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJSIMSIX
yesioBeka. MyTalMoHHBIN Tporiecc U noiaumopdusMm. [lonmynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexT ocHOBATENs» B MOIMYJSIUAX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckne pacel. Ilonarne o pace. bonbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlIbHAs),  MOHTOJOWIHAsS
(a3uaTcko-amepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  4yenmoBeyecknx — pac. HaydHass  HECOCTOATENBHOCTh — pacu3Ma.
[IprucnocoONIeHHOCTh YeNoBEKa K pa3HbIM YCIOBHUSIM OKpPYXKAOUIEH Cpeabl.
Bnusnue reorpaduueckoil cpeapl u Apeiida reHoB Ha MopdoJoruo u
($U3HMOIOTHIO YETIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3nueckoi  (OMOJOTHYECKO)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEUECKUX MOMyJsiuuid. bruocouuanbHble HCCIEOBAaHUS MPUPOABI YETOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTolIbl aHTPONOJIOTUNY», «['0JOBHOM MO3T YEIOBEKAY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKENeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PyIMMEHTBI U aTaBU3MBD», «J{BHKYLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
NPSIMOXOAIINIY, «JleHncoBCkui yenoBek» «Heannepranbuby, « KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITarnbl HIBOIIOIUHU YeTIOBEKa», «Packl yenoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TPENKOB dYEJNOBEKa, penpoaykiuu (dororpaduu) KapTUH C
MUdoIOTHYECKUMH W OMOJEHCKUMH CIOKETaMH TPOMCXOXKICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BeKa, MOJIEIb



yepena 4YeloBeKa M 4Yepena IMIMMIIAH3€, MOJENb KHCTH YEJIOBEKA U KUCTHU
LIMMITaH3€, MOJENM TOPCA MIPEAKOB YEJIOBEKa.

Jlabopatopnass pabGora «J3ydyeHne OCOOEHHOCTEH CTpOEHUs CKeJleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMUECKUX aJalTalNil YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM € OKpY KaloLel cpenoi

3apoxaeHre U pazButue skojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sKO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metoasl sxonoruu. I[loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MoJenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHAILHBIN U TJI00ATbHBIH.

3HaUYE€HHE DOKOJOTMYECKHX 3HAHMM I 4YEJIOBEKa. OJKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U SKOJIOTUYECKOM IPAMOTHOCTH HACEIECHUSI.

JleMoHCTpauumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepios, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmumel n cxemul: «Pa3nensl skomorum», «MeToapl 3Komorum», «Cxema
MOHHUTOPHUHIA OKPYKAOLIEN CPEIBI.

JlabopaTtopHas padora «3yuyenue METOI0B HKOJIOTHYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl u cpeaa oOMTAHUA

DKOJIOrMYecKre (PaKTOpbl U 3aKOHOMEPHOCTH UX naenctus. Kinaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOINIOreHHbIe. O0me
3aKOHOMEPHOCTH JEHCTBUS dKoJornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHnTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

Abuotnueckue ¢akropel. CBeT Kak sKonorudeckuid axrtop. JleicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHaJIbHas poOJIb CBETA.
doTONEPUOaU3M.

Temneparypa kak skonorumdyeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid daktop. Ilpucrnocobnenus pacTeHHil K
noJiIepKaHuio BoJgHOro OanaHca. Knaccugukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.



Cpenpl oOuTaHWs OPraHW3MOB: BOJHAs, HA3€MHO-BO3MYIIHAS, MMOYBEHHA,
IyOMHHAsT ~ TOATIOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DU3NKO-XUMUUYECKHE
0COOCHHOCTH cpeji oOuTaHusi opraHu3MoB. IlpucmocoOneHus OpraHu3sMoOB K
YKU3HH B pa3HbIX CpeJiax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roIUYHbIE PUTMBI. [IpUCTIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBHM KU3HMU.

Kusznenusie @QopMbl opranuzMoB. [loHsiTHEe O JKHU3HEHHOW (QopMme.
Kuznennsie GOpMbI pacTeHUMN: TE€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJIHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
re0OHOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUITHUYECTBO, cCUMOMO03 U ero (opmel. [lapasutusm, kooreparus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICHCTBUSL  (Tommyeckue, (Qopuueckue, ¢dadpuyeckue). 3HaAUYCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [[puHIUN KOHKYPEHTHOTO UCKITIOUCHHUS.

JlemoHcTpanuu

Tabmuubl U cxembl: «Jkonorudyeckue Qakrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3HONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHu3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennole  Gopmbel  pactenmity, <« KuszHeHHBIE  (GOPMBI  KHBOTHBIXY,
«3JKocHCTEMA HIMPOKOJIUCTBEHHOTO JIeca», « DKOCUCTEMa XBOMHOIO Jiecay, «Llenu
NUTaHUSY, «XulHudecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOno3y,
«KoMMmeHncanuzm».

O6opynoBanue: repbapund pacTeHUW W KUBOTHBIX, MPUCITOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUICKIIUU TEIJIOJFOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacCTEHUH, dydesia NTULl U 3Bepeld, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMHA KHBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeiax,
repO0apud M KOJUICKIIMM PACTEeHUHW U JKUBOTHBIX, OOJIAJalONIUX YepTaMu
MIPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU PACTCHHM W >KUBOTHBIX Pa3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOCHCTBUSIX.

JlaGopaTopHasi paGora «BpIgBIcHHE NPHUCHIOCOOICHUNM OpPraHU3MOB K
BIIUSIHUIO CBETA.



JlaGopaTopnass pabGora «BpisBIeHHE TPHUCTIOCOONCHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHHHA U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NOMYJISIIMH

OKOJIOTUYECKHE  XapaKTePUCTUKHU  TOIMYJIALHH. [Monynsimua  kak
Oouonoruueckas cuctema. Posib HEOTHOPOAHOCTH cpelibl, (GU3HUECKUX O0aphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW MOMYJIALUU: YHUCIECHHOCTh, IUIOTHOCTb,
BO3pACTHasi M TMOJIOBAasl CTPYKTYpa, PpPOKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIHS.

OKoJjiornyeckasi CTpykrypa nonyiasuud. OLieHKa YUCIEHHOCTH MOIYJISIIUU.
JvHaMuka monyisiuuu U €€ peryyanus. bHOoTHYecKui MOTEHUHAN MOMYJISIUU.
MopenupoBaHue JUHAMHUKU MOMyIsiuuy. KpuBble pocTa YMCIEHHOCTH MOMYJISIIIUN.
KpuBbie BbDKMBaHMS. Perynsdiuss 4UCICHHOCTH MOMYJISIIUN: PoJib (PaKTOPOB,
3aBUCSLIMX U HE 3aBUCSAUIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKojOrMYecKoil Hulle Buaa. MecrtooOutanue. MHoromepHas
MoJzenb sKosiornueckon Humm Jx.M. XartumHcoHa. Pa3mepbl 3Kon0orndeckou
HuM. [loTeHnnanpHas U peain30BaHHAs HUIIH.

Bun kak cucrema nomynsauuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIE
CTpaTEeruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buonornueckue
WHBA3UH YYKEPOJIHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJIOTHYECKHE XapAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonynsiuum», «CKOpOCTh  3aceleHusi TOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogenb s3xonorudeckoit Humu . M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJICKIIUU KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PAaCCEJICHUIO.

Tema 9. IKo10rus c000IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBS3uU MEXIy
OpraHu3MaM# B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. TeHncinu). OyHKIHMOHAIBHbBIC
OJIOKM OpPraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHUECKHE OJOKU



skocucteM. [TouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHe MUPAMU/IbI Urucel, OMOMAaCChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cCyKiieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykneccuu. KnmnmakcHnoe cooOuiectBo. bropaznoobdpasue u nmoiaHoTra KpyroBopora
BEI[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUcmeMbl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposKocucTeMa. ArpoueHo3. Pazmmuus
MEK]ly aHTPOIIOTEHHBIMH U IPUPOAHBIMU IKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. [opojackas
bnopa u ¢ayna. CuHaHTpomuzalusi Tropojckoil ¢ayHbel. buonoruueckoe u
X035ICTBEHHOE 3HAUYEHUE arpO3IKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUNA OpPraHU3MOB B
skocucteMax. Ponb kackadnoeo 3¢ghghexkma u 6u008-30upuxamopos (Kiouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEHIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHUSX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3JICHCTBUH.

Mexanuzmoi 8030elicmeus 3GepA3HEHULl PA3HbIX munoe Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€LCMEUS.
MeTo10J10THs MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OuoreHo3a»,  «DKocUCTEMa

IIUPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHbBIC
IPYIIbl OPTAaHU3MOB B JKOCHCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«Ilenu nutanus (mactOUIHAs, NETPUTHAS)», « IKOJIOTHYECKAsI MUpAMHUA YUCEID»,
«IKonoruyeckas mupamMua OMOMACCh), «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O06pazoBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBieHre jeca mocie
noxapa», «JKocucrema 03epay», «ArpouneHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia ITHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHUCTEMBI.

IIpakTnueckas padora «/3ydenue u onvucanre ypo03KOCUCTEMBD».



JlaGopaTopnas paGora «l3yuenue pa3zHOOOpa3usi MENKHX IOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcHusi «DKCKYpCHUsl B TUIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJI0JIbHBINA WM MOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcHsl «IJKCKypcHsl B arposkocucteMmy (Ha Moje WiIM B TEIIHYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buocdepa — obmiemanerapHasi o0ojiouka 3eMIIM, TJI€ CYIIECTBYET WM
CyIIECTBOBaJA >KM3Hb. PazBuTHe npejacTaBieHuil o ouochepe B Tpyaax . 3rocca.
VYuenue B. U. Bepnazackoro o 6uochepe. O6nactu 6uocdeps! u e€ coctan. Kupoe
BEIIECTBO OHOChephl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
ri100abHOM PKOCcUCTeMBbI. JuHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepojaa, a30oTa). PUTMUYHOCTE sIBIEHUMN
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. [lonstTe o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJIpa, XBOMHBIE JIeca, CMELIAHHbIE U IIMPOKOJIMCTBEHHBIE JIeca, CTEIN, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMANIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsi: B. Y. Bepnanckuid, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepst 3emmm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii gec», «IIIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIas cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arpssHeHne Bo3AymIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinmMara.

AHTpOIIOTE€HHOE BO3/CHCTBUE HA PACTUTENIbHBIM M KUBOTHBIM Mup. OxpaHa
pPaCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOIBIL.
Kpacasie xHuru. Oco0o oxpansembie npuponnsle Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.



OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI UYEJIOBEUECTBA U IPUPOIBI.
PanmonaneHOo€ ~ MPUPONOMOIB30BAHUE U COXpaHEHHE  OHMOJIOTMYECKOTO
pazHooOpa3ust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJ00ATBHBIX H3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBUS.

Pa3BuTHE METOJOB MOHUTOPHUHTa pa3BUTUS OMACHBIX TEXHOTEHHBIX
nporneccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocoepezaioujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonnvie cucmemsl, obecneuugaroujue O00cmyn K
uHgopmayuu no  CcoCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
9Kopeabuumayuu dKocucmem U cnocooos 060pvOLl ¢  OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix 5KoCUcmem.

JleMoHCTpanumn

Tabmuubl u  cxembl:  «3arpsisHeHHE  aTtMocepb»,  «3arps3HEHHE
ruapocdepbl», «3arpszHeHue nouBb», «llapHukoBbii  3ddexr», «Ocobo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MOENN YIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu OxXpaHsSEMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuun, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpaMMbl IO OUOJIOTUU
BBIJICJICHBI CIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXKIECHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LI€HHOCTHO-CMBICIIOBBIMA ~yCTAHOBKaMHU, NPUCYIIMMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haluyue  NpPAa8oOCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKHUMU COUHUOKYJBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsS, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBaKECHUS K 3aKOHY U IMPAaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit denepaiuu, npupoae u
OKpYKarolIen cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpUCHTAIlUM, TO3WTHUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alii OCHOBHBIX HaIpPaBIICHHI
BOCIIUTATEIBHOUN IESITENLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKA O0YYAIOIIEeTOCsS KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a7a4, BHITTOJHCHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYKJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOH WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoy, ropmoctm 3a cBOM Kpad, cBOKO PoauHy, CBOHM S3BIK M KYJIBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJTHOMY HACIEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJOTWMH, TOHUMAHUS 3HA4YeHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauuusMu HapooB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM TPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH U OTAbIXa, pEryJsapHas Qundeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE IEHHOCTH MPAaBWI HHIMBHUAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AKTUBHOH JESITEIBHOCTH TEXHOJOTHMYECKOW U COIMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesTENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

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

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHUE YPOBHS 3KOJOTHYECKOW KyJbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX IOCJIEICTBHMA IS
OKPYKaIOIIEH CPEIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelIeHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh TMpUOOpETaeMble TPH HU3YYCHUU OMOIOTHUU
3HaHWS W YMEHMsS TpU PEIICHUH NpoOJeM, CBSA3aHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHY BHUJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE  HEINPUATHE JEUCTBUM, NPUHOCAIIMX BPEd  OKpPYXKaroUeu
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAILATH UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3bIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelICcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUS MUDA;

MOHUMAaHUE CHenu(PUKu OWOJOTUM KakK HAyKd, OCO3HAaHWUA €€ POl B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWW MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIX0JA U3 TJIO0ATBHBIX SKOJIOTMYECKUX MPOoOJeM U
oOecrieueHusi mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IPU U3y4EeHUH OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh MOJIydaeMble 3HaHWS [JIsi aHalu3a W
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOUIMXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHMS TS
peleHus Ipo0sIeM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO OHMOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PCHHS OOyJarOIIHUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIeHAyYHbIC MOHATHUS, OTPaKarolIne
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHE, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS U  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatonierocss OyayT c(OpMHUpPOBaHbBl I103HABATEIbHBIC
yHHUBEpCaJbHblEe yueOHbIE JEMCTBYSI, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCATbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOpMYyJIHMpPOBAaTH W aKTyallU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, CUHTE3a, CpaBHEHMSI, KiaccuduKanuu, 0000IIeH s ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUM (BBIIENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtsa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHHUS MPOOJIEMBbI C YYETOM aHaIU3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITENILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHSX  PEAJIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3penieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0OB MO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEeOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YU€OHBIX M COITMAIbHBIX MIPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIaJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISIT NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUIOTE3Y €€ pEeLIeHMs,, HaXOAWTh apryMEHThl Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHATBHYIO CPELY;

YMETh TMEPEHOCUTh 3HAHWSA B TMO3HABATEIbHYIO W MPAKTHYECKYIO 00JIacTH
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pa6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTepaTrype, OHOJOTMYECKUX CIIOBapsiAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

nprUOOpeTaTh OIBIT KCIOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JIMCKYCCHUM IO CYHIECTBY OOCYX)JaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMaora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, IMOHUMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHNE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1esiTeJIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPH pelieHuH OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHHN C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSX M IOCTYIIKAax IO OTHOLICHHUIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHHUS MpoOieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTb OCO3HAHHBIA BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIACTAX 3HAHWW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIAJETh HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PeIEKCUU IS OLEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAsl CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHHS COJEpKaHHUS Yy4yeOHOro mMpeaMeTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHUPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHus — oOydaronuxcss — Owojmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETAIMN U MPEeoOPa30BaHUIO0 3HAHUM, BUBI JEATCIBHOCTH 10
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TPoOJieM  palMOHAIBLHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIAJE POCCUMCKUX U 3apYyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIoruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U pPa3BUTHE), OHMOJOTHYECKUE TEOPUHU
(xnetounast teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacienctBeHHoctu T. Moprana), yuenus (H. WM. BaBmnoBa — o uenTpax
MHOTOOOpa3usi W TPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJICHUS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIAEJOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUS OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHa BelIeCTB (MeTabOIM3M), MPEBPAIEHUS YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO pPa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEICTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd M CHCTEMaMU OpraHOB Yy pPAacTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIUSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BBIABIATH OTIMUYMUTEIbHBIE NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIsl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATh NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXAY UCCIIETyeMbIMU OMOJIOTMUECKUMH MTPOLIECCaMU U SIBICHUSAMH, J€NIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh THUIIOTE3bl, MPOBEPATh UX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U A€NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHw,
9KOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3yslbTaThl Ha  YYEHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTCHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JacTH OWOJIOTHH, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH podeccun u
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

chOpMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIlMOHAIBHOTO
MPUPOOTIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M IOHMMAHHWE CYIIHOCTM OCHOBOIIOJIATAIOIMIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOTrHUYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsix U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHeTudeckoro paBHoBecust Jx. Xapau m B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOAAMH  HAyYHOTO  TO3HAHWS,
UCTIONB3YEMBIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSAX JKUBBIX O00OBEKTOB U DKOCHCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOIIETO, JBHXKYILETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABMKYITUX CHJI SBOJIONMK HA T€HO(OH]T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAINPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIUMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie 0OMTaHus, aOUOTUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIs JOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOTo00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTh OMOJOTUYECKUE 3aa41, BBISBIISITH TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEIYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE padOThl, COOIMHOAATH
MpaBUiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAIBHBIMU
cpencrtBamu, GOpMyYIHpYs I1€lb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJioruw,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUIMHAX, MOCICACTBHIX W CIOCO0axX MpeaoTBpAIICHUS
ri100aapHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodecCHoHaATbHON
JESATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO35SHCTBa, IHIIEBON
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATENBHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| 3apokeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUNA B OMOJIOTHI
2 Mukpo3BOIIOLHUS U €€ PE3YNbTaThl 14 2
Makpo3Bostonus U €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0oTusl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HAaJIOPIraHU3MEHHBIX CHUCTEM 3 0.5
C OKpY’Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorusi coo01EeCTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6
11 YenoBek u OKpyKaromias cpeaa 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5










11 KJIACC

KosauyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmrie  Mpaxrueckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBMIKYIIME CHIIBI 3BOJIFOLIMU BUJIOB 110 Y. |
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTansl 3BOIIOLIMOHHOTO NpoLiecca: |
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHIE U3MEHYMBOCTH Y '
0co0el OHOT'O BHA)
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLUN 1
9 OS¢ ekt ocnoparens. dpdexr !
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. N30y nomyIsiui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINN |

(hakTop IBONIOIHH




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPO3BOJIFOIIHH.
JlaGopaTopHas paborta «3ydeHue
apoMop(}030B 1 UAMOATANTALIAN Y
pacTeHUi U )KUBOTHBIX )

[Tpumepsl pUCTIOCOOICHUH Y OpPraHU3MOB:

MopdoJioruueckue, Gu3noIornyecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparophnast pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11e1ecO000Pa3HOCThY

Bun, ero kputepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHEHUE BHI0B
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUU

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIFOIIUN

buoreorpaduyeckue MeToabl U3ydeHUs
HBOJIIOLUH
DOMOpPHUOIOrHYecKHe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsapHO-TeHETUYECKHUE,
OMOXMMHYECKHE U MAaTEeMAaTUYECKUE




MCTOABI U3YYCHUS 3BOJIIOIUN

23 OO01m11e 3aKOHOMEPHOCTH HBOJIOIIH
24 AnantuBHas paguanus. HepaBHoMepHOCTH
TEMITOB 3BOJIOIIUU
’5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHay4dHBIC MIPEACTABICHUS O 3aPOXKICHUH
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJTIOIIAH
28 ['unioTe3sl 3apoKICHUS KUZHU
HcTopust 3eMau 1 METO/IBI €€ N3YUCHHS.
79 Jlaboparopuas padota «3y4ueHue u
OIMCAaHNE UCKOTAEMBIX OCTATKOB JIPCBHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
IBOJTIOIIAH
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaITbl BOTFOITUN
1 pacturensHOro Mupa. [IpakTudeckas
pabora «3ydeHue ocobeHHOCTEH 05
CTPOCHHS PACTCHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI BOJTIOIIUHU )KHBOTHOTO
MUpa
DBOIIOIUS )KUBOTHBIX. [IpakTuyeckas
34 paborta «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHMS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0
0COOCHHOCTH

18 CoBpeMeHHas cucTemMa OpraHu4eckoro
Mupa

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHS — HAayKa O 4EJIOBEKE

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOEHHUS CKEJIeTa YEIOBEKA, CBSI3aHHBIX C
MPSMOXOKIECHUEM»

43 JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHrne OMOIOTHYECKUX U
COLIMAJILHBIX (PaKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreneTrka u MaJeOreHOMHUKA

47 DBOJIIOLHUS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [IpakTudeckas

48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
ajanTaluil 4eJIoBeKa

49 MexaucuurninHapHble METOIbI

AQHTPOIIOJIOTUU




50 3apoKICHUE U Pa3BUTHE FKOJIOTUHU 1
Metonst sxkonorun. JlaboparopHas pabora

51 «M3yueHne MeTo0B IKOJIOTHUECKUX 1 0.5
HUCCIIEIOBAHUI )

57 3HaueHne YKOIOrNYESCKUX 3HAHUN I |
4eJioBeKa

53 Dkosorudeckue GpakTopbl 1
Abuotnueckue akropsl. CBeT Kak

54 skonoruueckuii pakrop. JlabopatopHas | 0.5
pabota «BrIsiBIeHHE TPUCTOCOOTECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHICCKHUH (akTop.

55 JlaGopatopHnas pabota «BelsiBieHue 1 0.5
MIPUCTIOCOOTICHUH OPTaHU3MOB K BITUSTHHIO
TEeMIIEPATypPhI»
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak

56 sKoJornyeckuit pakrop. JlabopaTopHas | 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpensl 0OuTaHUSI OPTaHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuznennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKHI 1




IIOITYJIAIH

OcHOBHBIC TOKA3aTeIN NOMMyJIAIUU:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
I0JIOBAsi CTPYKTypa
OcCHOBHBIE TIOKA3aTENIN TOIYJISIIHHN:

64 POXKIaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUN

65 DKoJorudeckasi CTpykTypa nonyssiuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbie pocTa 4MCIEHHOCTH TOMYJISIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparopnas pabora «IIpucnocobiaeHus 0.5
CeMsIH PaCTeHHI K paCCENICHUIO»

69 Bun kak cucrema nonmynsiuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAI
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

7 KpyroBopot BemecTB 1 MOTOK SHEPTUU B
HKOCUCTEME

74 OCHOBHBIE TIOKA3aTEIN IKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 N3meHneHus coo0IIecTB — CyKIIECCHH

77 [TpupoaHbie F3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTPONOT€HHBIE IKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTa 0.5
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHas 060109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uochepsl

26 Kpyrosopots! BenecTs u
OMOreOXMMHUYECKHUE [IUKIIbI

g7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToiuuBocTh Onochepsl

89 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUINHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENBHBIN U JKUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE IPUHIUIIBI YCTOMYHUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U IIPUPOJIbI

PannonansHoe npupoa0onb»30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
pa3HooOpa3us 3emin

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U |
e€ pe3yIbTaThD»

96 0"606I_HGHI/IG 1o TeMe «MaKkpOodIBOIIOLHUS U 1
e€ pe3yIbTaThD»

97 O06o6mmenue no reme «lIpoucxoxneHue u 1
pa3BHUTHE KU3HU Ha 3eMIIe»

08 O6o6menne no Teme «IIpoucxoxaenne |
YeJI0BEKa — aHTPOTIOT€HE3)»

99 O06o0menne 1o Teme «IKOJIOTUs — HayKa O 1
B3aMMOOTHOUIEHUSAX OPTraHU3MOBY

100 O6o006menne o Teme «OpraHu3Msl U cpesia !
OOUTaHUS»

101 O606meH1/ie 1o TeMe «IKOJIOTHS BUJIOB U |
TIOTTYJISIIIHI»

102 O6o006menue no Teme «brochepa — !
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I1O 02 75
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

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

ChopMupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupOBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
pEIICHUH KU3HECHHO BKHBIX COIMATBHO-3TUYCCKUX, SKOHOMUYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YeTIOBEYECTBA, a TAK)KE B PEUICHUN BOTIPOCOB
PaIMoOHAIFHOTO MTPUPOAOIIOIE30BaHNUS, B (POPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruU

Brnanenune cucremoil 3HaHUIT 00 OCHOBHBIX METOAAaX HAaY4YHOTO
MO3HAHMSI, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX HCCIIETOBAHUSAX JKHBBIX
O0OBEKTOB M 3KOcHUCTeM (ONUCaHWE, W3MEpPEHHue, MPOBEACHUE
HAOIOACHNH); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOT€HHBIX
M3MEHEHUH B IIPHPO/IE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh MX SKCIIEPUMEHTATHLHBIMU
cpenctBaMu, GOpPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MIOJTyYEeHHBIE PE3YJIbTAThI U J1E1aTh BHIBOJIBI.

BbisiBIIeHHE 3aBUCHMOCTH  MEXKJY HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yNIbTaTOB U (HOPMYITUPOBAHHE BBHIBOJIOB C

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

YMeHue BiafeTb CHUCTEMOM OHMOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIIMe OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPBHI, JUCKPETHOCTh, CaMOpETyJISLus,
CaMOBOCITPOU3BE/IEHHE, HACJIeJICTBEHHOCTb, W3MEHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHHTeTa II.
Opnux, .M. MeunnkoBa, XpOMOCOMHAsI T€OpUsL HACAEACTBEHHOCTH T.
Moprana, 3akoH 3apozsiieBoro cxonactsa K. bapa, sBomtounoHHas

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




antpororeHe3a Y. Jlapsuna; teopusi OuoreoneHoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOXKIACHUSI
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx U
HaIpaBJIeHUAX dBOJIIOIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjeqoBaHMs mpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; renetmueckoro pasHoBecus JIk.
Xapan u B. BaiinGepra; 3apoapsimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma lO. JIubuxa, sKoJIOrM4eckor nmupaMuibl 4HUCed,
O1OMAacChl U SGHEPTUH);

runote3bl (koanepsatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

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

YMeHue peumarb IMOHMCKOBBIC OMOJIOrHYEeCKHUE 3aJda4l, BbIABJIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mpoueccaMm W ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTHUIIMYCCKHUEC CXCMbl CKPCIIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM U
(GYyHKIUSAMU: OpPraHOUJOB, KIETOK pAa3HbIX TKaHEH, OpraHaMu U
CUCTEMAaMH OpPraHOB y pACTCHHM, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; ITallaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LMKJIOB OpPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; FTEHOTUIIOM
u ¢deHotunoM, ¢eHoTUNIOM U (GaKTOpaMu Cpelbl OOUTaHMUS,
IpoLeccaMi  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJTHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHHU3MOB, BHUJIOB, OMOTEOIIEHO30B, SKOCUCTEM H
ouoctepsl; CTPOCHUS OPraHoB U CHUCTEM OpPTraHOB PACTCHHH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAFOIIIX

B OpraHusmax paCTeHI/Iﬁ, JKHUBOTHBIX M 4YCJIIOBCKA, OMOJIOrHYSCKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauu U
MIpeBpaIleHHs] SHEPTUuH, OpPOKEHUs, aBTOTPOPHOTr0 U TeTepoTpodHOro
TUIOB TNMTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBLHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, TETEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTaOWJIM3MPYIOLIETro,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(DOH]
MOMYJISAUH; TPHUCIIOCOOJICHHOCTH OPTaHU3MOB K cCpeie OOMTaHuf,
YyeperloBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTraHU3MOB, BHUJOB, OMOI€OLIEHO30B U 3KOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBpAILEHHs] SHEPIHH B
KJIeTKe, (POTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meilo3a, OIUIOAOTBOPEHUS, Pa3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
60pbOBI 32 CylIEeCTBOBaHKE, ECTECTBEHHOI'O 0TOOPa, BUA000Pa30BaHMs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpefe OOWUTaHMs, BIIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUs] YHEPIHU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATUYECKUX TPYII; B3aMMOCBSI3U
OpPTaHU3MOB W cpenbl OOWTAHWS; EIUHCTBA YEIOBEYECKHUX pac;
HE00XO0JIMMOCTH 37J0pPOBOTr0 00pa3a *KU3HU, COXPAHEHUS pa3HOO0pa3us
BUJIOB M HKOCHCTEM KaK YCIOBMsI COCYIIECTBOBAHHUS MPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILMI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE AaCIEKThI COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth ria00aabHBIE 9KOJIOTHYECKHE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'NHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. JKuBble cucTeMBl U HX HU3Yy4YCHHUC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMs — KOMIUJIEKCHAsi Hayka. buojormueckue Hayku U
u3ydyaemble UMM 1poOiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizannpie ¢ Ouosorueil. 3HaueHue OUOJIOTUU B
MPAaKTUYECKOW JIESITEIIbBHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO3SIICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CIOXKHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBI, MOMYJISIUUOHHO-BUA0BOM, 3KOCUCTEMHBIN
(buoreoneHoTnyeckuii), OmochepHbid. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIIECTBOBaHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMaruzanmsa, wetaaHanu3. IloHsTHe 0 3aBHCHMOII W HE3aBHUCHUMOH
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBEpKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ a0oCTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpnunHBEl HCKaXEHUsT PE3yJbTAaTOB JKCIIEpUMEHTA. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Onojorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANBbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[lnetinen, P. BupxoB). OCHOBHbBIE NIOJIOKEHUSI COBPEMEHHOM KJIETOUYHON TEOPUHU.
MeTo1b1 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIHNS, XpomaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepennmranbaoe

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

2.2

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

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




TEIUIOPETy . MuHepanbHbIe BEIIECTBA KIETKH, WX OHUOJOTHYECcKas pOJlb.
Posip kKaTHOHOB U aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMUHOKHCIOTHBIA COCTaB  OENKOB.
Crtpykrypbl OenkoBoi Mousekyibl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUUHAs CTPYKTYphl. [leHarypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbI, OJIMTOCAXAPUABbl U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XUMUYECKHE CBOICTBA  yrJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuasl. T'unpodunbHo-runpodoOHbie cBolcTBa. Kiaccupukanus JMOHIOB.
Tpurnuuepunsl, dochonunuas, BOCKH, cTepouabl. buonormueckue (GyHKIUU
munuaoB. O0mre cBoicTBa OMONIOrMYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTD
K CaMO3aMBIKaHHUIO, OJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [lpasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MectoHaxoxaeHue u ononorudeckue ¢pynkiuu JJTHK.
Bunel PHK. @yukunun PHK B knetke.

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

CtpykrypHass OHWOJOTHS: OWOXHMHUYECKHE W OHOPU3NICCKUE HCCIICTIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJ

2.3

Tunsl  kiIeTok: dSykapuoTHdeckas M npokapuotuyeckas. CTpPyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuoTuueckoil kineTku. Kierounas cteHka OakTepuil M apxeil.
OcoOeHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenre U (PyHKIIMOHMpPOBAHHE SYKAPHOTHUECKOM kieTku. Ilnazmatuueckas
MeMOpaHa (ruiazmanemma). CTpyKTypa Iia3MaTudeckoil MemOpanbl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneruénHass nud@y3us), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJOLIMTO3: MUHOIUTO3, (haronuTo3. Dk3ouuTo3. Kietounas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommaszma. Ilutozons. Ilutockener. JIBukeHwe unuTomiaa3mbl. OpraHoubl
kineTkd. OpHoMeMOpaHHbIE OpraHOMAbl KIJIETKU: DJHJIOIUIa3MaTUYecKas CeTb
(OIIC), anmapar ['onbmku, JTU30COMBI, UX CTpOeHHE M (YHKIMU. B3aumocsszb
O0JIHOMEMOpaHHBIX OpPraHOUIOB KJeTKH. CTpoeHue IpaHyJspHOrO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTuKyinyM. CekperopHas QyHKUUS
annapara ['ombmku. TpaHcmopT BellecTB B KIETKE. Bakyoiln pacTUTENbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHH, IUTACTUBL.

Crpoenne u (pyHKIMHM MUTOXOHApPUN M miactuj. llepBuUuHBIe, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOILIACTBHI, JISMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranougsl kietku CrtpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJI0B KJIETKH. Pubocombl. MukpoduiaamMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounelii neHtp. CTpoeHHE U [BHXKEHHE S>KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOMIa3Mbl. LIeHTprob.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOCHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpukc. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomaTnHa — THCTOHBI.

Knerounsle BkmoueHns. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKApUOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOTPOPHBIA. YYacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obOecrieueHne KieTtku: mpeBpameHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakuuidl KIETOUYHOTO
Metabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA M MEXaHM3M JICHCTBUSL.
Kodepmentsl. Otianuns GpepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-
aKTUBAaTOpPbl M OENKU-UHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX
peaxiuii oT pa3NUuyHbIX (PaKTOPOB.

[lepBuuHBIl CHHTE3 OpraHMYecKux BelecTB B Kierke. dorocunHtes. Ponb
XJoporiactoB B mporecce (orocunTeza. CBeroBas W TemHOBas (hasbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuuHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

Xemocunres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIHUPYIOLIHE
OakTepuu, >XKene300aKTepuu, cepoOaKTepHuu, BOAOPOAHbIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mmbl. Bumel Opokenus. [IpomykTel OpokeHUs H UX
UCTOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MbI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MMKoamu3 — 0eCKUCIOPOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonoruueckoe OKuCIEHHE, WIM KJIETOYHOE JbIXaHUE. Poab MUTOXOHIpHUH B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaxuuu.

OxucmurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa
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Peakuuu matpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmu. I eHeTnyeckuii
KoJI, ero coucrBa. Tpanckpumnuusa — Marpuusblii cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTApHOCTh, aHTUIIAPAJLIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpancnoptHbix PHK B OuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiiys reHomMa y IpoKapuoT U 3yKapuoT. Perynsiuus akTHBHOCTU T'€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauust oOMEeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKU3HH M oOnHMraTHeie mapasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pactenuid. CIINJ], COVID-19,

conraJibHbIC U MCIUITNMHCKHUC HpO6JI€MI)I
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Knerounsnii mmkn, ero mepuonbl U perymsmusa. HWurepdaza u  MUTO3.
OcobeHHOCTH TIpOIeccoB, MpoTekaommx B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecunreTrnueckuil  (HOCTMUTOTHYECKHM), CHHTETUYECKMH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanusa. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIA CHUHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
raiiouIHbIi - Habopbl XpoMocoM. ['omonormynsle Xpomocowmbl. IlojoBbie
XPOMOCOMBI.

Jlenenune xietkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIINE B HUX IPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 n nurokuHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsmus mutotnyeckoro nukia kiaetku. Ilporpammupyemas kietoynasi rudens
— amnomnTo3.

cDYHKI_II/IOHEU'I]':HBJI TCHOMMHKA

3.1

OpraHI/ISM Kak OMOJIOrHYecKas CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIE OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) |
moioBoe. Bumbl  O6ecmosoro  pa3MHOXKEHHS:  MOYKOBAaHWE, CIOPYJISAIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuHosxenue. [lonoBeie kneTku, uiu rametsl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoM B Menio3e. Kpoccunrosep. bruonorndeckuii cMbica Meo3a
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1 TI0JIOBOTO Ipolecca. Melo3 1 €ro MecTo B )KU3HEHHOM IUKJIE OPTaHU3MOB.
IIpenzaponpiieBoe pazButue. l'amMeroreHe3 y »XUBOTHBIX. Il0sIOBBIE JKele3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KiIEeTOK. CrepMaToreHe3 M OOreHeE3.
Crpoenue mojoBbIX KiIeTOK. OII0OIOTBOpEHHE U HIMOPHUOHATBLHOE pPa3BUTHUE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jisarymkn). Jpoonenne. Tunsr apodnenus. OcodeHHOCTH
NpoOJeHrs MIIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpylisilus). 3akiajaka
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pasBUBAlOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akiaaka IJIaHa
CTPOEHMS >KMBOTHOIO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOJCHCTBUN TI'€HOB.
Bnusaue Ha »MOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXkKaromien
Cpelbl.

Poct u pazButue xuBoTHBIX. [locTaMOproHanbHbIi nepuoa. [lpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdozoM y OECHO3BOHOYHBIX U IO3BOHOYHBIX
KUBOTHBIX. buosiormueckoe 3Hau€HHWE MNPSAMOrO M HENPSMOIO pa3BUTHUA, HX
pacnpocTpaHeHue B npupoje. Tumbl pocta XKUBOTHBIX. DaKTOpBl peryiasuuu
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenune wu pasButue pacteHuil. ['ametoputr um cropodur. Meiio3 B
KU3HEHHOM TIMKJIe pacreHud. OOpa3oBaHume cIop B IIpolecce Meiosa.
'amerorenes y pacrenuil. OIUIOAOTBOpEHHE U Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoifHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHnil. OO0pa3zoBaHue u

Pa3BUTHEC CEMCHHU. MexaHu3Mbl peryjidnuuu OHTOICHE3a y paCTeHI/Iﬁ N )XUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHOBHEIE
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL 1 OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIBbHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, JIOMHHaHTHBIﬁ u pGIIGCCI/IBHI)II\/JI IIpHU3HAK,
roMoO3urora, Trerepo3nurora, 4YucTasd JIMHUA, FPI6pI/I,Z[BI, T'CHOTHUII, (I)eHOTI/Il'I.
OcHoBHbBIE MCTOJABbI I'CHCTHUKU! I‘H6pPII[OJ'IOFPI‘ICCKHI>i, HHTOHOFHHGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUM

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIelyieHuss MNpu3HakoB. LluTonormuyeckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMer.

AHanuzupyroniee ckpeniuBaHue. IIpomMeXyTOUHBIM XapakTep HaclleJOBaHMS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JOMUHUPOBAHUH.

JlurnbpunHoe ckpemyBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOI'O

HaCJICcJO0BaHUA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOTO




CKpEILIMBaHUS.
CueruieHHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJIEeA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii U TeTeporaMeTHbid mnoi. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lnerorponuss — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXXECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAJUIEIbHBIX T'€HOB.

Kommnnemenrapuocts. Onucras. [lonumepus
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BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
Mpu3HaKkoB. KayecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npu3Haka. BapuaroHHbIN psij
n BapuanmonHas kpuBas (B. HMoranncen). CsoiicTBa MOAM(HUKAIIMOHHON
W3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTtuBHAsT M3MEHUMBOCTh. MeHo3 © TIOJIOBOM TIpOIleCC — OCHOBA
KOMOHMHATHUBHOH M3MEHYUBOCTU. PO KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHHU
TeHETHYECKOr0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M WHIYLMPOBAaHHBbIE MYTAlWU. SEpHbIE W IUTOILUIA3MAaTHYECKUE
Mmytaiuu. COMaTHUECKUE U MOJIOBBIE MyTaIiy. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl ¥ WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUYECKHUX PsIIOB B HacleACcTBeHHOU u3meHunBocT (H.U.

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

Kapuotun wuenoseka. MexayHapoaHas MporpaMMa HCCIEJOBaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3y4eHUsT TEHETUKH  YEJOBEKAa: TIEeHEAJOTMYECKUH,
OM3HEILIOBEIN, IUTOTCHETUYCCKUH, MOMYJISIUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-TE€HETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C ITOMOILIBIO
[M1P-anamu3a. HacnencrBeHHble  3a00€BaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011€e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MIPEIPaCTIOI0KEHHOCThIO. 3HAaYCHHE MEAWIIMHCKOW TEHETUKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeioBeka. CTBOJIOBBIE KIETKU
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JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 IeHTpax MPOMCXOXKICHUS U MHOrooOpas3us KyJIbTYPHBIX PAaCTEHHH.
Posp ceneximu B CO31aHMM COPTOB pacTeHUM M MOpoA *KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VCKYCCTBEHHBI OTOOp: MAacCOBBIM |
WHIUBUYAJIbHBIMH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNneil mo noroMcTBy. OTOOp IO TE€HOTUIy C IIOMOIIBI OLIEHKU
(eHoTUna MOTOMCTBA M OTOOP 10 TEHOTHUITY ¢ moMouIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEICKITMOHHON paboThl. PagrannoHHbIi 1
XUMUYECKMH MyTareHe3 KakK HWCTOYHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranusmoB. lcnosnp3oBaHME T€HOMHOIO pPEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHnst HCXOAHOTO MaTepraia JUlsl CeeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansaiys. bimskopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHT.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHnus

CEJICKUIMU PACTEHUI U YKHUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaJulMOHHAs  OMOTEXHOJIOTHSL:
xjie0oneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonorndeckuid cuHTe3. OOBEKTHI MHUKPOOMOJOTHYECKUX TEXHOJIOTHIA.
[IpousBoncTBO ~ Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpPEHUE. PEKOHCTPYKIMA SHIEKICTOK W KIOHUPOBAaHUE >KMBOTHBIX.
Mertox TpaHCIUTAHTAUUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpynpoBanue pexkoMOuHanTHbIX JIHK. JlocTwkeHus W TEpCHEKTUBHI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaumnuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOF006paSI/Ie OpTraHHU4Y€CKOIro Mmupa

buonornyeckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHUS U JKU3HEAEATEIHOCTU OJIHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOUYHbIE TPUObI, OJHOKIETOUYHbIE BOJOPOCIH, IpYyTrHe
IIPOTHUCTHI. KononnanpHbie OpTraHU3MBlI. HBI/I}KGHI/IC OJHOKJICTOYHBIX OPraHU3MOB!
amMEOouHOE, KT'YTUKOBOE, PECHUYHOE. 3allUTa Y OAHOKJIETOYHBIX OpPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHU3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIO opranusma. OpraHuszm
Kak enuHoe uenoe. TkaHum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpaszoBarenbHast, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIUN U pacMoIOKEHUS TKaHEH B OpraHax pacTeHHMA

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Tra3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pacrenuid. uddysus razoB yepe3 MOBEPXHOCTh KIETKH.
TpancriopTHble cucTeMbl pacTeHui. Bbinenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpenctBa MacCMBHOW M XMUMHUYECKOM
3amuThl. OUTOHIIMIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3gpakuMocTe M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHOroKk/IeToYHble  KMBOTHbIE.  B3aMMOCBs3b  4acTe€il  MHOTIOKJIETOYHOTO
opraHnusma. TKaHI/I, Oopranbl 1 CUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHuU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHu KUBOTHBIX W 4YelIOBEKa. THIIBI
KUBOTHBIX TKaHEW: SIUTEIUalbHasi, COCIWHUTENbHAs, MbILIICYHAs, HEpBHAs.
OcoOenHoctu cTpoeHMs, (YHKUMA U paCMONOKEHUsS TKaHEH B OpraHax

JKHUBOTHBIX U YCJIOBCKA

Opransl U cUCTEMBI OPraHOB KUBOTHBIX. DyHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tenma opranu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHMH ckeneT. CTpOeHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX. IIuTanue sxuBoTHBIX. IluTanume
MTO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kMBOTHBIX. KoxkHoe abixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JIpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS
JNErKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4esioBeka. MexaHu3M
BEHTWISIMKM JIETKUX Yy NOTUI W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucreMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHu3zMoB. Beienenue y
XKUBOTHBIX. CoKkpaTUTENnbHbIE Bakyosn. Opransl BbaeneHus. CBsA3b MOJIOCTHU Tea
C KPOBEHOCHOW M BBIIEIUTEIbHOW CUCTEMaMM. BblieneHue y NO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. IIOKpoBBI U uX

MIPOU3BOIHBIC.
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PaznpaxkxuMocCTh U perymisust y opranu3MoB. Pa3apakuMoCcTh y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakuMOCTh W PEryJslus y MHOTOKICTOYHBIX
pactenuii. PocToBbie BelecTBa U MX 3HAYCHUE.

HepBHast cucrema u peduieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTJensl. DBOMIOIMOHHOE YCIO0KHEHUE CTPOSHUS] HEpBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMMm i 3(PGEKTUBHON (YHKIIMOHAIBLHON
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHusMm 4enoBeKa U €ro 310pOBbE

Opransbl 1 CUCTEMBI OPraHOB yesoBeka. OTenbl TOJIOBHOTO MO3Tra TO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pedumekroprnas nyra. be3ycioBHBIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHONM CUCTEMBI U MX TOPMOHBI. /IeficTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Peduekc u pedaexropnas ayra. besycioBHbIe U yCIIOBHBIE pedIeKChI

5.2
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3amuTa opraHuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPaJIbHBIA MMMYHHTET. BpOXAEHHBINA, NPHOOPETEHHBIH crenn(uIecKui
umMmyHuTeT. Teopuss  KIOH&JIbHO-CeleKTUBHOro uMMmyHutera (IL.Dpunux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3sMoB. Poib

BPOXIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus
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Jeixanue yenoBeka. Auddysus razoB yepes MoBepxXHOCTh KIETKH. JlpIxaTenpHas
cuctemMa 4eloBeka. JlpIxaTenpHass TOBEPXHOCTh. Perynsiuus — JIbIXaHUS.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

HI/IIHGBapI/ITeJIBHaﬂ CHUCTEMaAa 4YCJIOBCKA. OTI[GJ'[BI MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITCJ'H)HHe JKCIIC3hI. BHYTpI/IHOHOCTHOe u BHYTPUKIJICTOYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBoiaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkmoHupoBanue Heppona. OunbTpanus, cekperus U o0paTHOE BcachbIBaHHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpazoBaHuEe MOYH Yy YETIOBEKa

5.7

HBI/I)KGHI/IG JelloBeKa: MbIeuHas cucreMa. CKeleTHBIS MBIIINObBI 1 HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEU

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  Teopuss Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

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




JIBroKymie cuibl 3Boiionuu BUIOB 1o Y. JlapBuHY (BBICOKAass MHTEHCHBHOCTD
pa3sMHOXKEHHsT OpraHU3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HeltpanbHas Teopwus
sBomtoru. CoBpeMEHHAast HBOJIOIUOHHAS OMOJIOTHs. 3HAYCHHUE BOJIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss Kak ayeMEHTapHas eauMHuua 5BoyoLUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTYpbl HONyJsuuid. M3meHeHue
reHooHAa MOMYJISIIUK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DOnemMeHTapHbIe (QaKTOpPHl (ABWKYIIME CHIIBI) SBOJIONUU. MyTarmoOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBIIEHHbIE HM3MEHEHUS 4YacToT ajiened B momymsnusx. Oddekt
OCHOBATEJIS. Murparnuu. W3onsmus TOTYJISLIAMN: reorpaduueckas
(mpocTpaHcTBeHHas ), Orogoruyeckast (penpoyKTUBHAs).

EctectBennbiii  orOop — HampaBnsoomuid  dakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  0TOOpa:  JIBIKYIIUH, CTaOWIM3UPYIOLUH, pa3pbIBAIOLIUI
(mm3pynTuBHEI). [TonoBoit 0TOOP.

[IpucnocoOAeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE  TPUCIIOCOOJNIGHMH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. [lpuMepsl npucnocobneHuit y opranu3MoB. OTHOCUTEIBHOCTh
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykrypa. BunooOpa3oBaHue Kak pe3ysbTar
MUKposBotoiu. M3onmsamus — kirodeBoil dakrop BumooOpaszoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpPUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rubpuansanys). JJnTenbHOCTh 3BOIIOIUOHHBIX ITPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMONOrMM B pa3paboTKe HAY4YHBIX METOJOB COXpPaHEHHUs
O0ropazHooOpazusi. MUKpPOIBOIIONMSA U KOIBOJIOIMS TApPa3UTOB U HMX XO35EB.
Mexanu3msl pOpMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHObBI

C HeH
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Metoapl u3ydeHUsT MaKpOAIBOJIONUHU. [laleoHTONIOrMYEeCKue METOMIBI M3YyUCHHS
sBoonni. [lepexonubie GopMbl U PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduueckue Metoap! u3ydeHus sBomorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckue odnactu 3emin. Buasl-sHneMuxu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOI‘I/I‘{CCKI/Ie MCTOAbI H3YUCHUA
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IBOJIIONMU. | €HEeTHYeCKHe MEXaHU3MbI JBOJIOLUMUU OHTOTEHE3a U TOSBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AQHAJNOTUYHBIE  OpPTaHbI
Pynumentapuple  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-TCHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHMYeCKHe  METOJbl  W3YYCHHUS  DBOJOIHH.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHHS (PHIOTEHETHYEeCKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaIlUH U IBOJIOIHS TCHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBWiIa) 3BOTOIMH. HeoOpaTMMOCTh HBOIOIUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOLUN

Hayunble rumoTe3sl MNpPOUCXOXKICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepMmus. JloHay4Hble IPEACTaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXKAECHUS JKU3HU U €€ ONPOBEP)KEHUE OIBbITAMU
®. Penu, JI. Cpnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBoitouuu. [lmanerapHas (reosornyeckas)
IBONIIOLIMSI. XHMHUYEcKash DBOJIONUA. AOHMOTeHHBI CHHTE3 OpraHMYeCcKHX
BetlecTB U3 Heopranmueckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosimMepoB U3 MoHoMepoB. Koanepsarnast runoresa A.M. Omapuna, rumnoresa
nepsuuHoro OynboHa JIk. XonpneitHa, reHetuueckas runoresa [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil 3somtonuu. [losiBieHne M 3BONIONUSA NEPBBIX
KJIETOK. OBOMIONMA MeTabonu3Ma. BO3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3emJie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTBHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOTreHe3). DBOJIOIMOHHOE MPOUCXOXKJIEHHE
BUpycoB. IIpoucxokIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHHE
OCHOBHBIX T'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICIIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pactenuid. Bbixox pacrenuil Ha cymry. IlosBieHue CHOpOBBIX pacTeHUH U
3aBoeBaHne MMM cymHd. CemeHHble pacTeHus. [IpoMCXOXkAeHHE IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OcHOBHbIE apoMop(O3bI
KHUBOTHBIX. Benyickas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOproBbIe )XkUBOTHBIE. JKU3HB B BOJIE. DBOIIONUS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxxaeHre MIEKONMUTAIOMUX U
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ntun. [lpuamun xmrodeBoro apomopdosza. OcBoeHUE OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie IO 3paM U IepuoAaM: apxeil, MpoTepo30M, Najaeo30u,
Me30301, KaiHO30H. OOmmas XapaKTEepPUCTHKAa KJIMMaTa € TEO0JOTHYECKHUX
nporieccoB. [TosiBIeHNE U paclBeT XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTAaB aTMOC]EpHI.

MaccoBble BBIMUpPAHUS — DKOJOTHYECKHE KPHU3HMCHI Mponuioro. [IpuuuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHUN. COBpEMEHHBIH SKOJOTUYECKHH KPHU3HC, €0

0CO0EHHOCTH

Paspenst m 3agaum antpomosnoruu. Mertonel anTponosiorud. CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH ueoBeka. COBpeMEHHbIE HayYHbIE TEOPUU.
CxoncTBO uyenoBeka C KUBOTHBIMH. CHUCTEMAaTHYECKOE IOJOKEHUE 4YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPABHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka oT KUBOTHBIX. [IpsAMOX0XKIeHre U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAIbHOU
CHUCTEMBI.

JlBmwxyne cuibl ((akTopsl) aHTPONOreHe3a: OWOJIOTHYECKHE, COLHAIBHEIC.
CooTHoteHrne ONOIOTHYECKUX U COITUANTBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaluM aHTPOIOTreHEe3a. ABCTPAIIONUTEKU — ABYHOTHE MIPEIKH JIIOIEH.
UYenoBek  yMenblid, TEpBbIE  H3TOTOBIEHUs oOpyaud Tpyna. Yenosek
MPSIMOXOJIAIIMNA U TEPBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. Yemosek
reiiienbOepreckuii — oOuUi NpPeJoK HEeaHIEepPTATbCKOro YeslOBeKa M YelloBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3yMHBIII COBPEMEHHOIO THIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpuku.

DOBONIOIUS COBPEMEHHOI'O ueloBeKa. EcTecTBeHHbII 0TOOp B MOMYJISALUAX
yenoBeka. MyTanMoHHbI nporiecc W noaumopdusm. [lomynannoHHbIE BOJHBI,
npeiid reHoB, MUrpanus u «3¢pQGEeKT OCHOBATENS» B MOMYJISALMIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckue pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpHUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepHuKaHCKasi). Bpemsi M IyTH pacceleHHs 4elloBeKa IO IUIaHETE.
EnunctBo  dyenmoBeueckux pac. HayuHas HecoCTOSATENbHOCTh — pacu3Mma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K pa3HbIM YCJIOBHSM OKpYXKaroIled Cpeibl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJIO0BCKa

OKOCHUCTEMBI U MMpUCymue MM 3aKOHOMCPHOCTHU
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Pazgensl u 3agaun sxonorun. CBsi3b HKOJIOTUHU C APYTUMHU HAyKaMHu.
Metoner skonorun. lloneBeie HaOmIOAEHHUS. OKCHEPUMEHTHI B JKOJOTHU:
MpUPOAHbIE U JiabopaTopHble. MoJenupoBaHUe B SKOJOTUU. MOHUTOPHUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH uX JeiictBud. Kiaccuduxanus
9KOJIOTUYECKUX  (PAKTOpOB: alOmoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJIOrWdeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue dakTopbl. CBET Kak dKojornueckuii axrop. JlelcTBUEe pasHBIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETa.
doTonepruoausm.

Temmepatypa kak skomormyeckuii dakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxunocts kak skonorndeckuit ¢akrtop. [Ipucnocobnmenus pacreHMH K
noJIepKanuto BoxHoro Oamanca. Kimaccudukarusi pacTeHHid 1O OTHOIICHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHW3MOB: BOJHAs, HA3E€MHO-BO3/AYILHAs, I1OYBEHHas,
ryOMHHAas  NOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOEHHOCTH Cpell oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CpE/ax.

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

XKuznennole popmbl opranusmos. [loHsTHe o xu3HeHHON (Qopme. Ku3HEeHHbIE
(bopMBl pacTeHMii: JepeBbs, KyCTApHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPAaBbI,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHUS,
XHUITHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonuueckue, (Gopuueckue, ¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN U CYIIECTBOBAHHS OPraHU3MOB B Cpele

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

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOITYJIAIHNH. HOHy.]'IfIIII/ISI Kak Ouomorudeckas

cucremMa. Posib HEOHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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OuoJoTUM BHIOB B (DOPMHPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIU.
OcHOBHbIE TOKa3aTeNu MOMYJSLUUU: YUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAs U
MOJIOBasg CTPYKTYpa, POXKIAEMOCTb, HPUPOCT, TEMII POCTAa, CMEPTHOCTb,
MHUTpaLUS.

DKkoJyioruueckasi CTpykrypa mnonyisuud. OIeHKa YUCICHHOCTH TOMYJISIIUH.
JluHaMuKa nOmyssuuu U €€ peryisuus. buoTudeckuil NOTeHIUaN MOIYJISLUH.
MogaenupoBanre JWMHAMUKK —monyisinuud.  KpuBble pocTa  4HMCIEHHOCTH
nonynsauuu. KpuBble BbDKUBaHUS. Perymnsiuss 4MCICHHOCTH MOMYJISUUNA: pOJb
(akToOpoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpateruu BUJOB (r- u K-cTparerun).

[Tonsatne 00 »3KoNOTMYECKOW HUINE BUAa. MectoobuTanue. MHoromepHas
MoJienb dKkojorudyeckod Humu Jx.M. XatunmHcona. Pa3mepsl 3KOJOTHMYECKOH
Huiy. [loTeHnmanbpHas 1 peaau3oBaHHAs HUIIIH.

Bun kak cucrema mnonynasuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
cTpaTeruy.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIpPAIlMd  YKUBOTHBIX.

buonornyeckue nHBazun JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoOIleHO3e. JKOocHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OpPraHU3MOB B JKOCHCTEME: IMPOMYIEHTHI,
KOHCYMEHTHI, penyueHThl. Tpoduueckue ypoBHH. Tpoduueckue 1enu U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM IKOCUCTEMBI. buomacca u TpOayKIUsa. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

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

[IpuponHbie 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArpotieHos. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCHUCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas diopa u
¢dayna. CuHaHTponu3alus TopoAcKoi (ayHbl. buonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOcHCTEeM. 3aKOHOMEPHOCTU (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHepruM M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJSIIIUA W OSKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX W

AHTPONIOT€HHBIX BO3JECHCTBUN

buochepa — oOmemnnanerapHas o0onouyka 3eMiHM, TA€ CYIIECTBYET WU
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cyliecTBoBasia XHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rocdepsl U ero pyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
rinobanpHOM  dKocucTeMbl.  J/luHammueckoe  paBHOBecue B Ouocdepe.
KpyroBopotbl BemiecTB M OHOr€OXMMHUYECKME LUKl (yryiepoja, a3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOMHBIE Jleca, CMEUIaHHbIE U IIMPOKOJHCTBEHHbIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHUE Jieca, BBICOKOTOphs. KiMMar, pacTUTENbHBIN U
KUBOTHBI MUp OMOMOB CYIIIH.

Crpykrypa U (QYHKLIHS XKUBBIX CHUCTEM, OILICHKAa MX PECYpPCHOIO IMOTEHIHMAIa U
o6uochepHbIX QyHKIUN

DKOJOTHYeCKHe KpU3UChl U X MpHUMHBL. BosnelcTBue denoBeka Ha O6uochepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
Oxpana BoaHBIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. Oxpana
PaCTHTEIBLHOTO W JKUBOTHOrO Mupa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI TPUPOJIBI.
Kpacubie xaurun. Ocobo oxpansembie npupoansie tepputopun (OOIIT).
Boranmndeckue cazpl ¥ 300J0THYECKHE TAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOe  MPHPOIOIIONB30BAaHME W COXPaHEHHE  OWOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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