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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owmomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepanun»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamet «buonorus» yriayonénnoro yposus usydenus (11 xiacc)
SBJIIETCSI OJTHUM U3 KOMIIOHEHTOB IMpeAMETHOU o0nacTu «EcTecTBEeHHO-HAY4YHbBIE
npeametb». CornacHo mnonoxenussMm PI'OC COO mnpoduibHble  yueOHbIE
NpeAMEeThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUNUTh MPEEMCTBEHHOCTh MEXJIY OCHOBHBIM OOIIMM, CPEIHUM
o01MM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buomorus" naér npencraBieHUE O
Helau M 3ajayax M3ydeHusi yyeOHoro mnpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYPUpOBAaHHME TIO pa3jieliaM ¢ TeMaM, paclpeielieHne Mo Kjaccam,
PEKOMEHIyeT TMOCIEAOBATeIbHOCTh M3Y4YeHUs Y4YeOHOro marepuaia ¢ y4d&ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  OO0miero oOpa3oBaHusi, Oyaromaps 4YeMy MpPOCMaTpUBAECTCS
HAMpPaBJICHHOCTh HA  MOCJIEAYIONMIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUN O 370pOBOM 00pasze >KHU3HHU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXKaroled mnpupoaHo cpene. B
nmporpaMme Mo OHMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
GbOopMUPOBAaHUM OCHOBHBIX BHJIOB Yy4€OHO-IO3HABATEJIbHOU JESATEILHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJIEPKaHUS OMOJOTUYECKOTO 0Opa3oBaHUS Ha
YPOBHE CpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OPUEHTHUPOBAH Ha



paciuidpeHue U yriayOleHne 3HaHWM OOYyYaromMXCs O UBOM NMPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTrOTOBKY OOYYalOIMUXCA K MOCIHEAYIOIMIEMY IOJYyYEHHUIO
Ouosiornyeckoro  oOpa3oBaHuUs B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJIYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX pa3/iejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
paclIMpeHbl U YIIIyOJeHbl OWOJOrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTIX KU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, MOJYYEHHBIMH OOYYaIOIIMMUCS TMPU HU3YyYEHUU
(bU3UKY, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBIM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3AIMH, BOJIOLMH OPraHUYECKOro Myupa Ha 3emJie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszus IuiaHeTtl. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJNIOrHH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTMU M CHUHTETHYECKON
OMOJIOTMHU, aKTyalU3UPYIOTCS 3HAHMS OOy4yarolMuXcs Mo OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
O0Oy4JaronMMHUCsE OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIe)KaIlUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTMYeCKUX 3HaHUM. J{is
pa3BUTUSL M TOJAJAEpKAHUS HHTEepeca OOydaromMxcs K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUS
TOM uinu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3yuenus: yueOHoro npenmera «buonorus» Ha yriyOiaEHHOM ypOBHE —
OBNAJICHUE  OOYy4alOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OHoOJIoTHEH, WiIM K BBIOOpPY
y4eOHOT0 3aBEACHUS IS IPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHuUs.

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

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KIIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onochepa); 0 BbIIAIOMIUXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM W CHHTETUYECKOW OHOJIOTHH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHUM B JjabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaZIcHMEe OOyYalolUMHUCS YMEHHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHAJIM3UPOBATh M HCIIOJIb30BATh OMOJIOTMUYECKYH0 HH(QOpPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OLICHUBATh IMOCIEACTBUS CBOEH NEATEIBbHOCTU IO
OTHOILIIEHUIO K OKpY)KarolleW NpUpOAHOM cpene, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@uiIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBuUiia OBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B IpollecCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JOrHei
OMOJIOrMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAaHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE y 00YJarONUXCs IIEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIE B
IIEJIOM M K OTJICTTLHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
IPUPOAOIIOIb30BaHUN (COOJIOIEHNE TpaBWi IOBEIECHUA B MPUPOJE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0OPOBbSI
OKpYXXaloIUX  Jrojie  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH >KU3HENEITENIbHOCTH B YPE3BbIUAMHBIX CHUTYaI[HUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUWM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00ydYarolMMUCH
WHIUBUTy aJIbHON oOpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
MoCJIeyIoNeMy TPO(PEeCCHOHATEHOMY CaMOOTPEIEICHUIO, B COOTBETCTBUH C
WHIUBUTyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

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

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIICCTBIISAETCSA ¢ YYETOM CHEIU(UKU €ro COJAep KaHWs W HaNpaBJICHHOCTH Ha
IpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHHM3AIMsIX CPETHETO
poheCCHOHAIBHOTO M BBICIIIETO 00pa30BaHMS.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH HA YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OpPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TMPOCKTHBIX M YYEOHO-MCCIIEI0BATEILCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEICIASTCS yYUTEJIeM Ha OCHOBE  HMCIOIIMXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

Tema 1. 3apoxaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHNH B
onoJioruu

OpomonronHas teopusi Y. JlapBuna. [lpeanochbuikd BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hp U Hay4yHas faesrenbHocTh Y. JlapBuHa.

JIBrokylye cuiibl 3BoIoNUK BUA0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXKEHHUsI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienue cunrernueckord teopun sBoonnu (CTI). HelTpanbhas
Teopust 3Bomound. CoBpeMeHHas SBOJIOLMOHHAS  Ouojorud. 3HA4YE€HHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KaPTUHBI MUpA.

JleMoHCTpanumn

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
KroBwe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuubr n cxembl: «Cucrema »xuBo mnpupoasl (no K. Jlunuer)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHnii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapiipyTa nyremectust Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 60pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpasue KyJbTypHBIX (opm
KanycTbl», «[lopoabl TOMaIIHUX JKUBOTHBIX», «CXxema 00pa30BaHUsl HOBBIX BUOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIICHHUS JBIXKYIIUX CHJ OSBOJIOIHUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUUECKON TEOPUH IBOJIIOIIUNY.

Tema 2. Mukpo3BoIIOLMA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JeMEHTapHas €IMHULAa 3BOTOUUH. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOrO pa3HoOOpa3usi M CTPYKTyphbl mnonyisiuuid. M3menenue
reHopoHa TOMYJSAIMKM KaK DJJIEMEHTAPHOE DBOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIHE CHJIbI) HBOIIONMH. MyTallMOHHBIH
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid reHoB —  ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHHS 4YacTOT ajuieed B monmymsmusx. Oddekr
ocHOBaTensd. IDggexm Oymuiiounoco eoprviuwika. CHUdCeHUe 2eHemuieckKo2o
pasnoobpaszusi: npuyunsvl u cireocmsus. llposenenue s¢hpexma opetigha 2enos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauuu.  M3onsuus  mOMyJISLM:
reorpaduueckas (MpocTpaHCTBEHHAs ), OrosoruuecKas (pernpoayKTUBHAs).

EcrectBennblii otO0p — HampaBistonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMHA, CTaOWIM3UPYIOUINM,  Pa3pbIBAIOLIMIA



(mm3pyntuBHbIi). [lonoBoit or6op. Bo3HMKHOBEHHE M 3BONIONUS COLMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIIOLUHU.
Bo3HukHOBeHHE  MpUCNOCOOJEHUM y  opranu3sMoB.  Apomopdo3bl U
uauoanantauuu. [lpumepsl npucnocobieHuit y opraHu3MoB: MOpP(OJIOrHYECKuE,
dusnonornueckue,  OMOXUMHYECKHE,  MoOBeAeHUYeckre.  OTHOCHUTENBHOCTD
PUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOsBOMIOIMU. M3omsius — kitodeBoi (aktop BumgooOpazoBanusa. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTPpUYECKoe (reorpacduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monumIouIM3anus,
rubpuan3aius). JmuTeasHOCTh SBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHUPOBaAHUS OHMOJIOTMUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOIMOHHONM  OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coXpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMAPAa3UTOB U UX
X0351€B. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIOCOOBI
OOpBLOBI C HEM.

JlemoHcTpanuu

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

Tabnuupl U cxembl: «MyTauMOHHAasT W3MEHUYMBOCThHY», «llomynsimonHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapau—BalinOepray, «/IBuxyiume
CWJIBI HBOJIFOIIUNY, «IDKOJOTHYECKass M30JSAIUs MOMYIAlNi ceBaHCKOU (openmy,
«l'eorpadmueckass M3OMAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «IlonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUSL €CTECTBEHHOro o0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaemsie», «lIokpoBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranun», «lIpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCUTEIbHOCTBY, «Kputepuu Buma», «Bunbl-aBoitHukmn», « CTpykTypa BUIa B
npupose», «Crnocodsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnonasl pacteHuit», «KamycTHo-penedHbiil THOpuI.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Yydesia MTUIl U
3BEepell C MpUMEpaMH pa3IMYHBIX MPUCTOCOOJEHUN, dYyuyesaa NTUI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnass padora «BrbIsiBiIeHHE W3MEHYHMBOCTH y OCOOEH OJHOTO
BUJIAY.



JlabopaTtopnass  padora  «lIpucnocobneHuss  OpraHm3mMOB HW  HX
OTHOCHUTEJIbHAs LEIECO00Pa3HOCTDY.

JlabopaTopnasi pabora «CpaBHEHHWE BHJIOB IO MOPQOIOTHIESCKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTAThI

Metonbl  HM3ydeHHs MaKpO3BOMIOLMHM. IlaneoHTonormyeckue MeETO[bI
u3ydeHus: odBomoruu. l[lepexomubie  ¢GopMbl W (PUIOTEHETUYECKUE —PSABI
OpTaHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHus: sBoitouuu. CpaBHeHUE QIOpHl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emun. Bumabl-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/IbI U3YUEHUS
3BONIONMH. ['eHeTHueckue MexaHU3Mbl HBOJIOLMH OHTOTEHE3a U IOSABJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbI.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETHYECKHUE,
OMOXUMHYECKHME M  MaTEeMaTHYeCKHME  METOJbl  M3Y4YEHHUS  DBOJIIOIUHU.
['omonoruunbie reHbl. COBpEMEHHBIE METOJbl MOCTPOCHUS (HUIOTCHETUUYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MyTallUX U 3BOJIFOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuiia) dBOMOIUU. [IpuHyun cmenvl hyHKyull.
HeoGpaTtumocTs 3BoMtOnMK. ANanTuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLIUY.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['ekkelb.

Tabnuipl u cxembl: «DUIOTEHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «lpeid KOHTHHEHTOBY,
«Penuktery, «HaudanmpHble cTaguu SMOPUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbly, «PyaUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I111e 3aKOHOMEPHOCTH 3BOJIIOLIHI.

O6opynoBanue: KOJUIGKIIUH, TepOapuu, MYJSDKM HCKOMAaeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayuynbple THUNOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
nancnepmusi. JJoHayuHble MPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALIOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apPOK/ICHUS KU3HU U €€ ONpPOBEpKEHHE onbITamu .
Penu, JI. Cnannanuanu, JI. [1actepa. [Ipoucxosxienne >kM3HU U aCTPOOUOJIOTHSI.



OCHOBHBIE JTaIlbl HEOPraHUYECKON SBOJIIOLIUM. [InanerapHas
(reojmoruueckas) SBOMIONUA. XHMHYSCKAs OHBOTIONMSA. AOWOICHHBIM CHHTE3
opraHu4eckux BemecTB u3 Heopranumdeckux. Omeitr C. Mumepa u I'. HOpu.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBarHas rumnoreza A. .
Omnapuna, TunoTre3a nepBuyHoro oynsona Jlx. XomnaeitHa, reHeTUYecKasi TUIIOTE3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emnn U Meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIIOTHAS
reoXpoHOJIOTHUs. ['€0OXpOHOIOrnYecKast Kajaa: 30HbI, 3Pbl, IEPUOIbI, STOXU.

HadvanbHbie »Tambl opraHudeckord HBOMOUMU. [logBIeHHE W HBOIIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIJIEHKU KaK aHAJIOr MEepPBbIX Ha 3emile COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Talbl HBOJIIOLMU BbICHIUX pacTeHUid. OCHOBHbIE apoMOP(O3bl
pacreHuii. Bpixon pacrenur Ha cywy. llosBieHue CHOpPOBBIX pacTeHUN U
3aBoeBaHue uMHU cymd. CemeHHble pacTeHus. IIpoucxokIeHrne IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOp(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHM3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxnaeHne MICKOMUTAOIINX U
ntui. [lpunnun kimrodeBoro apomopdosza. OcBoeHHe OEClO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasButne xu3HM Ha 3eMje MO ’paM U MepUuojaM: apxeu, MPOTEpO30il,
najgeo3oi, Me3030M, KaiiHO30il. OOm@as xapakTepucTHKa KiIuMara |
reojioruyeckux mpoueccoB. [losBieHHe W paclBET XapaKTEPHBIX OPTaHU3MOB.
VYrieobpa3zoBaHue: €ro yclioBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOoUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM KOJIOTUYECKUN KpPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus 6mopaznoodpasusi Ha 3emIie.

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

JleMoHCTpanun

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. U.
Omnapun, k. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.



Tabmuupl u cxembl: «Cxema ombita @. Penny, «Cxema onbita JI. [lactepa mo
U3YYEHHUIO CaMO3apOoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanbl ~ HEOPraHWYECKOW  JBoNIONUW», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIONUNY, «CxeMa 00pa3oBaHUS PYKAPUOT
nyTéM cumonoreHeza», «Cucrema KUBOM TpUpoAbl», «CTpoeHue BUPYCAY,
«Apomopdossl  pacreHuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHuorokiierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimey, «KuIedHOMONIOCTHBIE,
«IInockue 4EepBUY, «UIEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe XU3HM B
apXxeuckou spey, «Pa3BuTHe )XKU3HU B MPOTEPO30OMCKON 3pey, «Pa3BuTne KU3HU B
[AJIE030MCKOMN 3pe», «Pa3BuTHe XKU3HU B ME3030MCKOM 3pey», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BJIYKHbBIE TIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIeThl TMO3BOHOYHBIX JKMBOTHBIX, uydesia TNTUIl U 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHas JaboparopHass padora «MoaenupoBaHuUE — OIBITOB
Munnepa—tOpu no u3ydeHunto abMOreHHOTO0 CUHTE3a OPTaHUYECKUX COSIUHEHUN B
NepBUYHOM aTMochepey.

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

IIpakTnueckass padora «l3ydyeHne O0COOCHHOCTEM CTPOCHUSI pPaCTEHUM
Pa3HBIX OTAEJIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenbl 1 3agaun aHTPONOIOTrMU. METOIbl aHTPOIIOJIOT U H.

CraHoByieHHE TIPEACTaBICHUM O MPOUCXOXKJICHUM YEJIOBEKA. PenuruosHbie
BO33peHus. COBpEMEHHbIE HAYYHbIE TEOPUU.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MOJT0KEHUE YETTOBEKa.
CBugeTenbCcTBa  CXOACTBA  Ye€JOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpGoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUECKHUE,
noBesieHueckue. OTanyus 4elaoBeka OT KUBOTHBIX. [IpsIMOXOKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.



JBukynire cuibl (pakTopbl) aHTPOINIOTeHe3a: OUONIOrHYECKHEe, COLIMATIbHBIE.
CooTHotieHne OMONIOTUYECKUX U COITMAIBHBIX (PaKTOPOB B aHTPOTIOTCHE3E.

OCHOBHBIE CTaJUM aHTPOIIOTeHe3a. PaHHME uenoBeKOOOpas3HbIe O00E3bSHbBI
(IPOKOHCYJIBI) M PaHHUE MOHTUBI — OOIIHE MPEIKH YeJIOBEKOOOPa3HBIX 00€3bsH U
J0/Iei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JtoAeh. UenoBeK yMelbli, MepBbIe
W3TOTOBJICHUS OpyAuH TpyzAa. YeloBeKk NMpAMOXOAAIIMNA U NEPBBIM BBIXOJ JIOJACH
3a  mpenmensl  Adpuku. YenmoBek TeWmennOeprckuii  — OOmMMIA  TIPEOK
HEaHIEPTaJIbCKOT0 YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBEeK HEaHAEPTAIbCKUN
KaK BHUJ JIIOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TameoreneTrka u NajgeOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO 4eJioBeKa. EcTecTBEHHBIM OTOOpP B MOMYJSLHUAX
yenoBeka. MyTalmoHHbBIN mporecc U noauMoppusM. IlomynsuroHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexT ocHOBATENs» B MOIMYJSIUAX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckne pacel. llonatne o pace. bompmme pacel: eBporneouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBaTOpUalIbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHcKasi). BpeMs u myTu pacceleHus 4YenoBeKa IO IUIaHETe.
EnuHcTBO  4yenmoBeyecknx — pac. HaydHass  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoONIeHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpYKarOUIEHd Cpeabl.
Bnusnue reorpadguueckoil cpeapl M apeiipa reHOB Ha MOPQOJOTHIO U
(bU3HONIOTHIO YeTIOBEKA.

MexauciuuruiMHapable  MeToAsl B ¢u3nueckoi  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLUMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YEJIOBEUECKUX MOMyJsiuuid. bruocouuanbHble HCCIeIOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanre KO3BOIOLMY OMOJIOTMYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuubl 1 cxembl: «MeTolIbl AaHTPONOJOTUNY, «["0JOBHOM MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHb», «CKeleT 4eloBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBD», «J[BHKYIIUE CUJIBI AHTPONIOTEHE3a», « IBOIIOLUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOIAIINIY, «JleHncoBckui yenoBek» «Heanaepranbiby, «k KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarnbl IBOJTIOLNH YEJIOBEKa», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJIbTYphl ~TIPEIKOB dYeJNOBEKa, penpoaykiuu (dbororpaduu) KapTuH C
MU(DOJIOTUYECKUMU U OHOJEHCKUMH CIOK€TaMHU TPOUCXOXKACHUS UYeNOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb



yepena 4ejoBeKa M 4Yepena IMIMMIIaH3€, MOJENb KHCTH 4YEJIOBEKA W KHUCTHU
LIMMITaH3€, MOJENH TOPCA MPEAKOB YEIIOBEKA.

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

IIpakTnueckas padora «/3yyeHne 3KOJIOTMYECKHUX aJallTAllui YETOBEKA.

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

3apoxaeHre U pa3Butue 3kojoruu B Tpynax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9KO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. IlosieBble HaOMOAEHHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpUpOAHbIE W JIabopaTopHble. MoJenupoBaHHEe B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHAILHBIN U TJI00ATbHBII.

3HauYE€HHE DOKOJOTMYECKMX 3HAHMM U1  4YEJOBEKa. JKOJOTMYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YeNoBedecTBAa ¢ npupoaor. dopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYPbI U IKOJOTUYECKOM IPAMOTHOCTH HACEJIECHUS.

JleMoHCTpauumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmunel n cxembl: «Pazmensl skomorum», «MeToasl 3komorum», «Cxema
MOHHUTOPHUHIA OKPYKAOLIEN CPEIBI».

JlaGopaTopHas padora «3yuenne METOJIOB DKOJIOTHYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIOTHYecKre (PaKkTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O0ume
3aKOHOMEPHOCTH JCHCTBUS dKojornueckux (akrtopoB. [Ipasmio muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtnueckue ¢akropel. CBeT Kak sKojormdyeckuid (axrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3MBbl. JKOJIOTUYECKHE TPYMIIBI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak skonorumdyeckuid (axrop. [lelicTBue TemmepaTypbl Ha
opraHu3Mbl. [IOMKHIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonormyeckuil (axrtop. Ilpucmocobnenust pacteHuid K
NoJIIepKaHUI0 BoJgHOTO OanmaHca. Knaccudukaiusi pacTeHHI MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJTHOTO PEKUMA.



Cpenbl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs,
IyOMHHAsT ~ TOATIOYBEHHAs,  BHYTpUOpPraHW3MeHHas.  DU3NKO-XUMHUUYECKHE
0COOCHHOCTH cpeji oOuTaHus opraHu3MoB. llpucrmocoOneHus OpraHu3MoB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemiHne W BHyTpeHHHE PUTMBL. CyTOYHBIE H
rOIMYHBIE PUTMBI. [IpUCTIOCOOICHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBHM KU3HMU.

Kusznennsie @opMbl opraHuzMoB. [loHsiTHe O JKHU3HEHHOU (QopmMme.
Kusznennsie GoOpMbI pacTeHUMN: NepPeBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HMU.

buotnueckne (bakTOpBHL. Bunpr  OMOTMYECKMX  B3aUMOJEHUCTBHIAL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHu4YecTBO). Hetpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, ¢abpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obutanus. [[puHINN KOHKYPEHTHOTO UCKITIOUCHHUS.

JlemoHcTpanuu

Tabmuubl U cxembl: «IKonorudyeckue @axrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DHU3MOIOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWTaHWS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennble  Gopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«3JKocHUCTEMA HIMPOKOJIUCTBEHHOIO JIeca», « DKOCUCTEMa XBOMHOrO Jiecay, «Llenu
NUTaHus), «XulHudecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOno3y,
«KoMMeHcanuzm».

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCITOCOOICHHBIX K
BIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesla MTULl U 3Bepel, repdapuu
pacTeHul, OTHOCSMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMHA KMBOTHBIX, OOUTAIONMIUX B Pa3HBIX cpeaax,
repO0apu M KOJUICKIIMM PACTCHUH M JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHHSIM YCJIOBUM >KU3HM, repOapuu u
KOJUICKITUU PACTCHHM W >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYaCTBYIOUIUX B PA3JIMYHbIX OMOTUYECKUX B3aUMOJACHCTBUSIX.

JlabopaTtopnasi padora «BpisiBIeHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETA.



JlaboparopHasi padora «BpIsiBIeHHEe NPUCHIOCOOJIEHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHHHA U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. Ikos10rust BUA0B U MOMYJISIIMH

DOKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISIHH. [lomymsimuss ~ Kak
Oouonoruueckas cuctema. Poib HEOTHOPOAHOCTH cpenbl, PU3UIECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pAcCTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPAIIHS.

DKojioruyeckasi cTpykrypa nomnyiasiuud. OneHKa YMCIEHHOCTU MOMYJISIHH.
JvHaMuka monyisiuuu U €€ peryyanus. bHOoTHYecKui MOTEHUHANl MOMYJISIIUU.
MopaenupoBaHue JUHAMUKU NOMyIsiuun. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHMS. Perynsiuss 4YUCICHHOCTH MOMYJSUUNA: poib (HaKTOpPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUN BUOB (T- U
K-ctparerun).

[Tonsitue 00 »KoJOrMYecKo Huie Bujaa. MectooOutanue. MHoromepHas
MoJzenb dKkosiornueckon Humm Jx.M. XartumHcoHa. Pa3mepbl 3KOI0rn4eckou
Hui. [loTeHnmanbHas U peaaTu3oBaHHAs HUIIIN.

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

3aKOHOMEpPHOCTU TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buosorunueckue
WHBa3UH YyKEPOJIHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKHE XapAKTEPUCTHKU TMOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyysiiun», «CKOPOCTh  3aceleHUsT TOBEPXHOCTH 3eMJIM  Pa3IMuHbIMU
opranuzMamun», «Mogeib 3kosiornueckon Humu k. M. XatuuHcoHay.

O6opynoBaHue: repOapun pacTEHUM, KOJIJICKIIUU KUBOTHBIX.

Jlabopatopnass  padora  «IlpucnocoOnenusi ceMsH  pacTeHU K
PacCeNICHUIO».

Tema 9. Iko10rus cO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, PEIYyLEHTHI.
Tpoduueckue ypoBHH. Tpoduueckue 1nenu u cetu. AOUOTHYECKHE OJIOKHU



skocucTeM. [TouBbl U Wbl B 3KOcHcTEMax. KpyroBopoT BEMIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeauM  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHe MUPAMUJIbI Urucel, OMOMAaCChl U SHEPIHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. KnmnmakcHnoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEI[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCmeMbl Mopel U
oKxeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCmbulHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATposKocucTema. ArporeHo3. Pazmuuus
MEK]ly aHTPOIIOTEHHBIMH U MIPUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomuzalusi Tropojckoil ¢ayHbel. buonoruueckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
skocucteMax. Ponb kackadHozo 3¢hghexkma u 6u008-30upuxamopos (Kuouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3JIEHCTBUH.

Mexanuzmol 8030eticmeus 3aepA3HeHUU  pPA3HbIX Mmunoe Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  IKOJI02UYECKO20 — HOPMUPOBAHUSA — AHMPONO2EHHO20 — B030€LCMEUS.
MeTo10J10THsl MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JleMoHCcTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «IDKOCUCTEMA

HIMPOKOJUCTBEHHOTO Jecay, «IKOCHCTeMa XBOMHOIO Jjecay, « ODyHKIHOHAIbHBIC
Ipyninbl OpraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEME,
«lenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHYECKass MUPAMHIA YUCEID,
«IKonoruyeckas mupamuia OMOMaCChly, «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O06pazoBanue 6onotay, «IlepBuunas cykmeccus», «BoccTaHOBICHHE Jieca MOCTe
noxapa», «JKocucrema 03epay», «ArpouneHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUU B arpoleHo3er, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBanue: repdbapun pacTeHU, KOJUICKITMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeid, repOapuu KyJIbTypHBIX M IUKOPACTYIINX PACTCHHM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo0o3KOCUCTEMBD».



JlaGopaTopHasi paGora «lI3yueHune pa3sHOOOpa3Usi MENKHX MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcHsi «DKCKYpCHsS B TUIUYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HsK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcHsl «IJKCKypCcHsl B arposkocucteMmy (Ha Moje WIM B TEIIHYHOE
XO034MCTBO)».

Tema 10. Buocdepa — riiodanbHas 3kocucTeMa

buocdepa — obmierianerapHasi o0ojiouka 3eMJM, Tll€ CYIIECTBYET WIIU
CyIlECTBOBaJIA KM3Hb. PazBuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. O6nactu 6uocdeps! u e€ coctan. Kupoe
BEILECTBO OHOchephl U ero PyHKIUU.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH OMochepsl Kak
ri06abHON PKOCcUCTeMBbI. JuHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U IIMPOKOJUCTBEHHBIE J€ca, CTENH, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QYHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUH.

JemoHcTpanuu

[Toptpetsl: B. 1. Bepuanckuii, J. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsr 3emmm», «KpyroBopoT azoTa B mpupojie»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanasiii jgec», «IIIupokoIMCTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

DKOJIOTMUECKHE KPU3UChl M HMX MpUYMHBL. Bos3nelcTBue uyenoBeka Ha
ouocdepy. 3arps3HeHue BO3IYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KiumMara.

AHTpOIIOTE€HHOE BO3JICHCTBUE HA PACTUTENBbHBIA U XKUBOTHBIA MHUp. OXxpaHa
pPaCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIIBI OXPaHbl MPUPOJIBIL.
Kpacubie xuuru. Oco0o oxpansembie mnpuponnbie Tepputopun (OOIIT).
boraHnyeckue cajpl U 300J10THYECKUE TAPKU.



OCHOBHbIE TPUHIHUIBI YCTOMYMBOIO PA3BUTHUSL UYEJIOBEUECTBA M MPHUPOJBIL.
PannoHanbHOE ~ NMPUPOJONOJB30BAHUE M COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emum. OOmue 3aKOHOMEPHOCTH TJIO0ATBHBIX HSKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBUS.

Pa3BuTHEe METOJOB MOHUTOPHMHIA PA3BUTHS ONACHBIX TEXHOTECHHBIX
nporeccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocoepezaoujeii u
KOHKYPEHMOCnocoOHotl dnepeemuke. buonozuueckoe pasnoobpasue u 6uopecypcawi.
Hayuonanvnvie ungopmayuonnvie cucmemol, obecneyugaroujue 00ocmyn K
uHgopmayuu no  COCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuwix 5KOCUCHEM.

JleMoHCTpauumn

Tabmuublt u  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsisHeHue 1ouBb», «llapHukoBbil  AdhdexT», «Ocobo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MOAEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: (Gororpaduu OxXpaHsSEMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHATH pernoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yjibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPaKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNCHUIO0, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haluyue  NpPagoCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHM C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJOBEKY TPyJa U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoin Denepaiuu, npupoaec u
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN ESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIEeCTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MIPaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAESATEIbHOCTU IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENIbCKUX 3a7a4, YBaXKHUTEIBHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU VJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKWO PoauHy, CBOM S3BIK U KYJIbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACJIEAUIO U MAMATHUKAM MIPUPOJIBI,
TOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHATBHOTO BO3/ICMUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE U peaju3anus 3J0pOBOrO0 U 0e30MacHoro obpaza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUS);

6) TPyA10BOro BOCIIUTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIE€HHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cepaMm MpodeccHnoHaTbHON NeSTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA TS
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00aJBHOrO XapakTepa KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS MpU pEIICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHY BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXNKaAKOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKON KYJIBTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN NEATEIIBHOCTH dKOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJbTYpPbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NMOHMMAaHUE crerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHMS €€ poJid B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHpE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUH HpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHUE IMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEUECTBA, MMOMCKA MyTEe BBIXOAA U3 II100aIbHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PEecypcoB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4YyaeMble 3HAHUS [UJIS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C [EJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO AETEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW 1O OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3yJIbTaTbl OCBOCHHA y‘{€6HOFO mpcameTa «buonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}oumxc;{
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie IMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHblI MHpa U CHeI_[I/Iq)I/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHLIX HAayKax (BeH_[eCTBO, OHCPIrusAd, ABJICHUC, ITPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDL, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘{€6HBIe I[eﬁCTBPIH (HO3HaBaTeJIBHBIe, KOMMYHUKATUBHBIC,

PETYJISITUBHEBIE), o0ecreynBaroIye dbopmupoBaHue (yHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIBHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJIbHblE ydyeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHUKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpOBaHBl IO3HABATEJIbHbIC
YHHUBEpCaJbHbIEe yueOHbIE AEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryJIsITUBHBbIE YHHUBEpPCAlbHbIE YYEOHbIE JIEHUCTBUS, COBMECTHAs
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe TeHCTBUA:

CaMOCTOATENbHO  (QOpMYyJIHMpPOBAaTH W aKTyalIM3upoBaTh  MpoOJEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(anannza, cMHTE3a, CpaBHEHHUSI, KJIaccu(puUKalu, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIMBATH
CBSI3U C IPyTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS! (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTbH JIOTMYECKHE PAaCCYKIAEHUs (MHIYKTUBHbIE, JEOYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOLICHMH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTAX, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOAa,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTAaTOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU YY€OHO-MCCIIETOBATENBCKON U MIPOCKTHOU JIEATEIHHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI MPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHUIO HOBOTO
3HAHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YU€OHBIX M COI[MAIbHBIX TPOEKTOB;

(GopMHUpPOBaTh HAYyYHBIM TUI MBILUICHUS, BIaJIeTh HAYYHOU TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThl Jis JI0Ka3aTelIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HECSITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeUiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHSI.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3alPOCHl U TMPUMEHATH PA3TMYHBIE METOIBI MPU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (QOpMy  IpEICTaBIICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H JIpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

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

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM e CTBUSIMU:

1) o01enue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTHUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHM OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIFOJeH, MPOSBIATh YBAKUTEIHLHOES OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelieHUH OUOIOTHYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHUKy W METOJbl COBMECTHBIX NEUCTBHHN C yd4€TOM OOIMIUX
WHTEPECOB U BO3MOKHOCTEN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacmpenenartb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS Ul BBIABICHUS MNpoOJeM U UX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IMO3HABATEIIBHYIO JEATEIBbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEANIOUYTCHU;

J1aBaTh OLICHKY HOBBIM CUTYaLIMsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO ILIUPOKON SPYIUIUH B
pa3HbIX 00JACTSIX 3HAHMM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIAJE€Th HABBIKAMM  TO3HABATENbHOM  pedJeKkcuu KaKk  OCO3HaHUs
COBEpUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX peE3yJbTaTOB U
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHU)KCHMUIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pPE3yNbTaTBl OCBOCHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorusi» Ha yYriayOJn€HHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECIedYeHHe
npodumibHOoro  oOydeHust  oOydwaromuxcss  Owosorur. OHHM  BKIJIIOYAIOT:
cneuuduueckue st ONOJIOTUY Hay4YHbIe 3HAHUS, YMEHUS U CLIOCOOBI IEUCTBUM 110
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
pealbHbIX XKW3HEHHBIX cUTyauusx. lIpeameTHbie pe3yapTaThl MPEICTABICHBI IO
roJilaM U3y4eHusl.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MNPHUPOAbI M  PEIIEHHH NpoOdJieM  palrOHAIBHOTO
IPUPOAOTIOIB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Onooruu;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OUOJIOTUYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHusM, MeTado0JIu3M, TOMEOCTa3, CaMOPETyJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(enmHOOOpa3usi MOTOMKOB MEPBOIO MOKOJEHUS, PacCIlEIVIeHHs, YHCTOTHl T'aMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHnaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. H. Basunosa), IIPUHILIATIBI
(KOMILIEMEHTapHOCTH );

BJIAJCHUE OCHOBHBIMH METOJAAMH HAy4YHOI'O IIO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0/IeHNEe, SKCIIEPUMEHT);



YMEHHE BBIICISATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OPraHU3Max PAacTeHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTrHYECKUX
MPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAILLICHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHesa, nocTIMOPHUOHAIBHOTO Pa3BUTHI,
pPa3MHOXKEHHS,  HWHJIMBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHUCTEMaMH OPraHoB U HMX (QYHKIHMSIMH, MEXIy STanamu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHANIBHOTO Pa3BUTHS, T€HOTUIOM U (DEHOTUIIOM, (PEHOTUIIOM U
(dbakTOopamMu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE NPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U UEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeNIbCTBA POJCTBA OPTaHW3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33a]]a4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIeyeMbIMU OHOJIOTMYECKUMHU IPOLIECCaMU U SBJICHUSMU, J1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpakTUYecKhe paboThl, COOII0IATh
npaBuiia npu paboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBLHBIMU
cpenacTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3yNIbTaTHI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JITHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccruoHaIbHON
JESTEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOiasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEAHETro
po(hecCHOHANBFHOTO U BBICIIET0 00pa30BaHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBI MHpA, B IO3HAHWHM 3aKOHOB MPHUPOJbl M PELICHUU 3SKOJOTHYECKHX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIOTNIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOIIMX OHOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucreMma, Oumocdepa), OMOJOTMYECKUE TEOPUU
(aBomronmoHHas Teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPUs 3BOJIOLUH), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasiaeHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbI DHEpPruM), rumnote3sl (rumore3a «vupa PHK» V.
['un6epra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHHI B IIPUPOJIE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O or0opa, aIIIONaTPUYECKOTro u CUMITaTPUYECKOTO
BUI000pA30BaHNUs, BIUSHUS JIBMKYIITUX CHJI OBOJIOIUMN HA TeHO(MOH T TOMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOWTaHUs, YepeIOBaHUsl HANPABICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IMpOIECCaMU HBOJIIOIUH,
JBIOKYIIMMHM CUJIAMH aHTPOMOreHe3a, KOMIIOHEHTAMU PAa3JIMYHBIX 3KOCUCTEM H
MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTHYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISITh IPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXKJIYy UCCIIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBIICHUSMHU, JI€TaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs I1€Jb KCCIEIOBAaHUS, AaHAIU3UPOBATH IOJTYUYEHHBIC
PE3yNbTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  IOJIYYCHHBbIE  pe3yJbTaThl HAa  yYEHUUYECKHX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymieil mpodeccuoHanbHOU
JEATEILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEILCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIYyOJIATh TO03HABATEIbHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccu U MPOJOJIKEHUE
OMOJOTUYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIET0 00Opa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
No /it HaumeHoBaHue pa3aesioB u TeM Korrpomsusie  MpakTiseckie (uudpossbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
| 3apokeHUE U Pa3BUTHE 3BOJIOLMOHHBIX 4 1
HpeCcTaBiIeHUu B ONOJIOTHH
2 Mukpo3BOIIOLHS U €€ PE3YIIBTATHI 14 2
MaxkposBoitonus U €€ pe3yabTaThl 6 1
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha s 1 L5
3emie
5 IIpoucxoxaeHNE YEeTI0BEKA — AHTPOIIOT€HES 10 1 1
DKoJ0Tusl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 1 0.5
C OKpY2Karolleu cpeaou
Opranusmsl 1 cpeia 0OOUTaHus 1 1.5
DKOJIOTUS BUJIOB U TOMYJISUN 1 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHAE 1 1 0.5
CUCTEMBI
10 Buocdepa — rinobanbHast skocucTemMa 6
11 UYenoBek 1 OKpyKaromas cpeaa 6 1
12 PesepBHOE Bpems 8 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 103 10 7.5










ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
N KoanuectBo yacon
o
/i Tema ypoka Beero KonTpoJbHbIe IIpakTH4eckue Jara uzy4yenus
r
padoThI padoThI
1 OpommonmonHas teopus Y. Jlapsuna 1 02.09.25
BIDKYIIME CUJIBI BOJIFOIIUU BUIOB 110 Y.
2 A v H A 1 03.09.25
HapBuny
Bbopn0a 3a cyiecTBoBaHMe, €CTECTBEHHBIN U
3 P e 1 04.09.25
HCKYCCTBEHHBIH 0TOOD.
dopMupoBaHUE CUHTETUYECKON Teopuun
4 AP P 1 09.09.25
SBOJIIOLIMU
5 CrapToBasi KOHTpPOJbHAs padoTa 1 1 10.09.25
[Tomynsitiust — sJeMeHTapHas eIMHUIA
6 Y P A i 1 11.09.25
SBOJIIOLIMH
3aKoH reHeTH4YecKkoro pasHoecus Jx. Xapau,
B. BaiinGepra. JIaboparopnas pabota
7 P PATOPHAZ paboTa 1 0.5 16.09.25
«BrIsBIIeHNE U3MEHYHBOCTH y 0CO0€H OHOTO
BUJIA»
8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1 17.09.25
Oddext ocHoBatens. IhdexT OyTbUIOUHOTO
9 b Pepercr by 1 18.09.25
TOPJIBITIKA
Murpauyu. M30a0uu nomyJssui:
10 pait 5 e | 23.09.25
reorpaduueckas, Ouonoruaeckas
EctecTBeHHbII1 0TOOP — HaNpaBISIONIHA
11 P PARTHIONL 1 24.09.25
(hakTop IBOJIIOITUU




12

13

[TooBoii oT6OP

[IpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MHUKPO3BOIIOIHMH. JlabopaTtopHas
pabora «3yyenue apomopdo30B 1
UIM0AIaNTAlMN Y PACTCHUN M JKUBOTHBIX)

0.5

25.09.25

30.09.25

14

15

[Tpumeps! mpucocoOsIeHni y OpraHu3MOB:
Mophooruueckue, GU3N0IOTUIECKHE,
OMOXUMHUYECKHUE, TOBEICHYCCKHUE.
JlabopaTtopHas padora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
1eNIecO00Pa3HOCThY

Bun, ero kpurepuu u CTpykTypa.
JlaboparopHas pabota «CpaBHEHUE BUIOB IO
MOP(}OIOTHUECKOMY KPUTEPHIO)

0.5

0.5

01.10.25

02.10.25

16

17

18

CrpykTrypa B
Bunoobpa3oBanue kak pe3ynbTaT
MUKPO3BOIIOLUU

CBs3b MHKPO3BOJIIOUWH U SITUACMHUOJIOT N

07.10.25

08.10.25

09.10.25

19

20

MaKpOBBOJ'II-OI_[I/IH. ITaneoHTOIOrMYECKHE
MCTOJbI U3YUYCHUS SBOJTIOITUN

BI/IOFCOI‘pa(bI/I‘{CCKI/IC MCTOIbI U3YYCHU A
9BOJJIIOIIMH

14.10.25

15.10.25

21

OMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOP(OIOTHIECKUE METOIBI U3YICHUS
HBOJIIOLUH

16.10.25

22

MonekynsapHo-reHeTu4ecKrue, OMOXUMHUYECKHE
U MaTeMaTUYEeCKUE METObl U3YUEHUS
IBOJTIOINH

21.10.25




23 OO0111re 3aKOHOMEPHOCTH YBOJTIOIHH 22.10.25
AnanTtuBHas paguanus. HepaBHomepHOCTD

24 P P P 23.10.25
TEMIIOB HBOJIOLMH
HayuHble runotessl IpOUCX0XKIEHUS KU3HU

25 e P 05.11.25
Ha 3emiie

OHay4HbI€ IPECTABIECHUS O 3apPOXKICHUH

26 Hlonaysic npe PO 06.11.25
KHU3HU

27 OcHOBHBIE 3TaIbl HEOPraHUYECKOW IBOJIIOLIUU 11.11.25

28 ['unoTesbl 3apoKICHUS KUZHU 12.11.25
Wcropus 3emnu 1 MeTOAbI €€ U3yUEHHUSI.

29 JlaboparopHas pabota «3ydyeHue u onvucanue 0.5 13.11.25
HCKOIIaeMbIX OCTAaTKOB JIPEBHUX OPTraHU3MOB»

30 HavanbHble 3Tanbl opraHM4ecKoi IBOJIOLNUN 18.11.25

31 OBOIIOLUS DYKAPUOT 19.11.25
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU PACTUTEIILHOTO
mupa. [Ipaktuueckas padora «M3yuenue

32 pe. paiety P 7 0.5 20.11.25
0COOEHHOCTEH CTPOeHUS PACTEHUH Pa3HbIX
OTJIETIOB)

33 OCHOBHBIE 3TaIlbl 3BOJIIOLUY )KUBOTHOTO MHUpa 25.11.25
OBoumonus )KUBOTHBIX. [IpakTHueckas pabota

34 «M3yuenne ocoOEHHOCTEN CTPOCHUS 0.5 26.11.25
MO3BOHOYHBIX KUBOTHBIX»
Pa3BuTHe )xn3HM Ha 3eMIe 1O 3paM U

35 27.11.25
nepuogam
MaccoBble BBIMUpPaHUSI — IKOJIOTUYECKUE

36 02.12.25
KPHU3HUCHI IPOLILIOTO
CoBpeMEHHBIHN KOJIOTNYECKUI KPU3HUC, ET0

37 03.12.25

0COOEHHOCTH




38 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa 04.12.25

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI 09.12.95
OpraHU3MOB

40 AHTpOII0JIOTHS — HayKa O 4YEJIOBEKE 10.12.25

41 Pa3Butue npeacTraBieHuil 0 MPOUCXOKACHUI 111225
YyeJloBeKa
MecTo 4yenoBeka B CUCTEME OpPraHU4eCKOIro

42 MHpA. HaGOp%TopHaﬂ pabora «3yuenue 0.5 16.12.95
0COOCHHOCTEH CTPOCHHUS CKeJIeTa YellOBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM»

43 JBH>KyIllME CHIIbI aHTPOIIOrEHE3a 17.12.25

44 CooTtHorieHre OMOJOTHYECKUX U COIUATBHBIX 18.12.25
(bakTOpoOB B aHTPOMOTEHE3E

45 OcHOBHBIE CTa/IUN aHTPOIOTeHE3a 23.12.25

46 [TasmeoreneTrka 1 nMajieOreHOMHUKa 24.12.25

47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKA 25.12.25
UYenoseueckue packl. [Ipaktuyeckas padbora

48 «3y4yeHne KOJIOTHUECKUX alarTaluii 0.5 30.12.25
YyeJI0oBeKa»

49 MexaucuuIInHapHble METOABI aHTPOIIOJIOTUU 13.01.26

50 3apoxICHUE U PA3BUTHE IKOJIOTHU 14.01.26
Mertonst skonorun. JlaboparopHas pabota

51 «3yueHne MeTo0B IKOJIOTUUECKHUX 0.5 15.01.26
HACCIICIOBAHMI»

5 3HavyeHHEe FKOJOTUUECKUX 3HAHUU AJis 20,0126
YeJloBeKa

53 Dxosiorudeckue hakTophl 21.01.26




Aobuotnyeckue aktopsl. CBET Kak
sKoyoruueckuit paxrop. JlaboparopHas

>4 y 1 0.5 22.01.26
pabota «BpIsBIeHNE TPUCTIOCOOICHHIHA
OpPraHU3MOB K BIMSIHUIO CBETa»
Abuotnueckue (axropsl. Temneparypa kak
55 9KOJIOTUYECKUHN (PaKTop. .Ha60paT0pHi1${ | 0.5 270126
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI
OpPraHU3MOB K BIMSIHUIO TEMIIEPATYPbI»
AbuoTtnueckue paxkropsl. BiaaxkHocTh Kak
56 sKosiorndeckuit gpaxrop. JlaboparopHas | 0.5 28.01.26
paboTa «AHATOMUYECKHE OCOOEHHOCTH
pacTeHMi U3 pa3HbIX MECT OOUTAHU»
57 Cpenpl oOuTaHUs OPraHU3MOB 1 29.01.26
58 buonoruueckue puTMbl 1 03.02.26
59 Kvznennsie popmMbl OPraHU3MOB 1 04.02.26
60 buotnueckue gakTopsl 1 05.02.26
3HadyeHne OMOTUYECKUX B3aUMOACHCTBUH JUIs
61 CyILLIECTBOBAHUS OPraHU3MOB B CpeJie 1 10.02.26
oOuTaHus
62 OKOJIOTUYECKHE XapaKTEPUCTUKHU TOMYJIALNN 1 11.02.26
OcHoOBHbIE TTOKa3aTeNIN MOMYJISALINN:
63 YHUCIIEHHOCTD, INIOTHOCTH, BO3pacTHas U 1 12.02.26
M0JIOBAsi CTPYKTYypa
OcHOBHBIE NIOKA3aTENN NOMYJIALNN:
64 pOXITaECMOCTh, IPUPOCT, TEMII POCTA, 1 17.02.26
CMEPTHOCTb, MUTPALIUH
65 Okojoruyeckas CTpyKTypa NONyJIsALun 1 18.02.26
66 JlnHaMuKa TOMYJISIUN U €€ PeryJIsIus 1 19.02.26




KpI/IBBIe pocCTa YUCICHHOCTHU IIOITYIAINH.

67 24.02.26
Kpussie BbKUBaHMSA
Oxonoruyeckas Huiia Buaa. JlaboparopHas

68 pabora «[IpucnocoOeHus CeMsSH PaCTCHHH K 0.5 25.02.26
pacceneHuIo»

69 Bun kak cucrema nomnyssiui 26.02.26
3aKOHOMEPHOCTH MOBEICHUS U MUTPALIUN

70 P A patt 03.03.26
YKUBOTHBIX

71 Co00111ecTBO OPraHUu3MOB — OHOIICHO3 04.03.26

72 DKocucrema Kak OTKpbITasi cucteMa 05.03.26
KpyroBopoT BellecTB 1 MOTOK 3HEPTUU B

73 PYTOBOP H P 10.03.26
9KOCUCTEME

74 OCHOBHBIE TIOKA3aTeNId YKOCUCTEMBI 11.03.26

75 DKOJIOTMYECKUE TUPaMUIbl 12.03.26

76 N3menenus cooO111ecTB — CyKIECCUH 17.03.26
[TpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U

77 PHPOA . P 18.03.26
peK. DKOCHUCTEMBI MOpEi 1 OKEaHOB
[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI TYHIIP,

78 pupod . YHAP 19.03.26
JIECOB, CTETEH, MyCTHIHB

79 AHTpPOTIOTEHHBIE IKOCUCTEMBI 31.03.26
Ypboakocucremsl. [Ipaktuueckas pabora

80 P P P 0.5 01.04.26
«M3yueHune u onucanue ypooIKOCUCTEMBD»
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX

81 ? . bopmmp 02.04.26
B3aMMOJICHCTBHI OPraHU3MOB B DKOCHCTEMAX
MexaHn3Mbl BO3/IEUCTBUS 3arpsI3HEHAN

82 Pa3HBIX THIOB Ha CYOOPTraHU3MEHHOM, 07.04.26

OpTraHUu3MEHHOM, MOMMYJIAINOHHOM H




O9KOCHUCTCMHOM YPOBHAX

Buocdepa — obmernanerapras 060104Ka

83 08.04.26
3emun

84 VYuenue B. U. Bepnazackoro o 6uocdepe 09.04.26

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOChEphI 14.04.26
KpyroBopoTs! BemecTB 1 GMOre0OXUMHUYECKUE

86 PYTOROPOTRL BEtt 15.04.26
IIUKJITBI
3onanbHOCTH 6uOochepsl. OCHOBHBIE OMOMBI

87 16.04.26
CyIIu

88 YcroitunBocTh OHocheps 21.04.26

89 OKOJIOTUYECKUE KPU3UCHI U UX TPUUUHBI 22.04.26

90 BosneiicTBue uenoseka Ha Guocdepy 23.04.26
AHTpPOTIOTEHHOE BO3/ICHCTBHE HA

91 P . A . 28.04.26
PACTUTENbHBIN U KUBOTHBI MHUP

92 OxpaHna npuposl 29.04.26
OCHOBHBIE IPUHIIUATIBEI YCTOWYUBOTO PA3BUTHS

93 DHHIIIA Y P 30.04.26
YeJI0BEYECTBA U MIPUPOJIBI
PannonansHOE MPUPOONONIB30BAHHUE U

94 COXpaHEeHHEe OMOJIOTrHYECKOro pa3HooOpasus 05.05.26
3emiu
O6061eHne o TeMe «MUKpPOIBOIOLUS U €€

95 B P H 06.05.26
pe3yIbTaThD)
O6061menue no Teme «Makpo3BOITIOLUS U €€

96 = P t 07.05.26
pe3yIbTaThD)

97 HtoroBast KOHTpoJIbHAs paboTa 12.05.26
O606menne o Teme «IIpoucxoxeHue

98 o P A 13.05.26

YCJIOBCKA — aHTPOIIOTCHE3»




O06o0meHue Mo Teme «IKOJIOTHs — HayKa O

99 1 14.05.26
B3aMMOOTHOIICHHSIX OPTAaHU3MOBY

100 O06o006menue mo Teme «OpraHu3Mbl U cpejia | 19.05.26
oOuTaHus»

101 0606H1€H1i1'e 1o TeMe «DKOJIOTHUS BHJIOB H ) 20.05.26
TIOTTYJISIIIHIA

102 O606mmenue o reme «buocdepa — rmodanpHas | 21.05.26
IKOCUCTEMa»

103 PesepBHelit ypok. Dxomnorusi, buocdepa 1 26.05.26

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 103 10 7.5







IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
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 U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOUH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIBHO-3TUYCCKUX, SKOHOMHUYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHAILHOTO MTPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Bnagenne cucremoil 3HaHUII 00 OCHOBHBIX METOJaX HAyYHOIO
MO3HAHUS, UCIOIB3YEMBIX B OHMOJIOTMUECKUX HCCIICOBAHMIX >KHUBBIX
O0OBEKTOB M 3KOCHCTEM (ONHMCaHHE, W3MEpEHHUe, IPOBEICHUE
HaOII0JIeHNH); CrMOcOOaMH BBISIBIIEHUS M OICHKA aHTPOIOTEHHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHue BBIIBUTATh THIOTE3bI, MPOBEPSITh MX IKCICPUMEHTATLHBIMH
cpencTBamMu, (QopMmynHpys [eldb HCCICIOBAaHUS, AaHATU3UPOBATH
MOJIy4YE€HHBIE PE3YNbTAThI U JAENaTh BHIBOIBL.

BrisiBneHne 3aBUCHMOCTH MEXIY HCCIEIyeMBbIMH BEIMYHMHAMU,
00BSICHEHUE TIOTYYCHHBIX PE3yIbTaTOB U (POPMYITUPOBAHNE BEIBOJIOB C

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

YMeHue BIafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOITOJIATAIONIHE OWOJOTUYECKHE TEPMHUHBI M TIOHSTHS
(K¥3Hb, KJIETKA, TKaHb, OPraH, OPTraHu3M, BHI, TOMYISIHS, YKOCHCTEMA,
Ouorieno3, omocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONMMEPBHI, JUCKPETHOCTh, CaMOpEryJISLus,
CaMOBOCITPOU3BE/ICHIE, HACJIE/ICTBEHHOCTH, W3MEHYNBOCTD,
SHEPro3aBUCHMOCTb, POCT U PA3BUTHE);

Ouwojorudeckne Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, N1.1. MeuHnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozbiinieBoro cxojnctsa K. Bbapa, sBomrormonHas

teopuss Y. JlapBuHA, CHHTETHYECKas TEOpPUsS DSBOJIIOLHUH, TEOPHUS




antpororeHe3a Y. Jlapsuna; teopus Ouoreornenosza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx H
HaIpaBJIeHUAX dBOJIIOIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacienoBaHus mpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. MopraHa; rOMOJOrMYECKHX pPSJOB B HACJIEICTBEHHOMN
n3MeHunBocti H.M. BaBunoBa; renHetmuyeckoro pasHoBecust JIxk.
Xapan u B. BaiinGepra; 3apoappimeBoro cxozactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, 5K01I0rMuecKkoil nmupamMuabl 4HUCed,
OMOMAacChl U SHEPTUH);

runote3bl (koarepsatHoit A.M. Omapuna, mepBuuHOro OyiboHa JIXK.

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

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6’B€KT3MI/I, mnmpoueccamMm M ABJIICHUAMU; OCJIATH
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATH I'CHOTHIIMYCCKUEC CXEMbl CKPCHIUMBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA TPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IIUTaHus, ITUIIECBLIC CeTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAaCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; ITalaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPTraHU3MOB; dTaramMy YMOPUOHAIILHOTO PAa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTunoM U GaKTopaMu Cpelbl  OOUTaHMS,
IpoLeccaMi  JBOJIIOLMM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX AKOCHUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACIATH CYIIECTBEHHBIC TPU3HAKH:

CTPOEHHUST BUPYCOB, KJIIETOK MPOKAPHUOT M DYKAPHOT; OJHOKIECTOYHBIX H
MHOTOKJIECTOYHBIX OpPTaHU3MOB, BHJIOB, OHMOT€OIICHO30B, SKOCHCTEM U
Oomoctepsl; CTPOCHUS OPraHOB W CHUCTEM OpPraHOB PACTCHHH,
’KHBOTHBIX, YEJIIOBEKA; MPOIECCOB JKU3HEACATEIBHOCTH, MPOTEKAIOIINX

B OpraHusmax paCTCHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX




mporieccoB: obMeHa BemecTB  (Meraboiu3M), HHGOpMAIMH U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHUOreHe3a, IOCTAIMOPHOHAIBHOIO  pPa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HMPYIOLIETr0,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOI0 M CUMIATPUYECKOro
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(DOH]
MOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OoOHuTaHus,
YyepeoBaHMUsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKA SHEPIUH B OKOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBLIEIATH CYILECTBEHHbIE IPHU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJIHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPIHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M SHEpreTH4eckoro oOMeHa,
XEMOCUHTE3a, MHTO3a, Meiio3a, OIUIOAOTBOPEHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIUBUIYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpefe OOWTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUHN B 3KOCHCTEMAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILLEHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX T'PYII; B3aMMOCBSI3U
OpPraHU3MOB W cpenbl OOWTAaHWS;, EIWHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMALUI0 OHUOIOTHYECKOTO
COJICpKaHUs; MHTEPIPETUPOBATH ITHUYECKUE AaCIEKTHl COBPEMEHHBIX
HCCleIOBaHNH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMmaTpuBaTh rI100anbHbIe HKOJIOTHYECKUE poOIIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MO3UIIHAIO




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
1O BUOJIOI'MHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMs — KOMIUJIEKCHAsi Hayka. buojormueckue Hayku U
u3ydaemble UMM 1poOiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W TMOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBsizanHble ¢ Ouonoruel. 3HaueHue OUONOTHH B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIUHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMmer u3zydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUA0BOM, 3KOCHCTEMHBIHN
(buoreonieHotuueckuii), OmocdepHsiid. IIporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIIECTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMmaruzamnusa, Metaadanui. IloHsTme o0 3aBUCMMOM ® HE3aBUCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass rumnore3a. Ilonstue BbIOOpKM U €€ pocTOBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynumHBl HCKaXKeHUsT pe3yJbTAaTOB HKCIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka xak Ouoiorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANbHAS €AWHMIIA XKUBOro. Mcropus OTKpBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUSI COBPEMEHHOM KJIIETOUYHOM TEOPHUH.
MeTo b1 MOJIEKYIISIPHOMN M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIHNS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPUPYTUPOBAHUE, KYIbTHUBUPOBAHHUE KIECTOK

22

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, ydacTHE€ B CTPYKTYPUPOBAHHUU KIIETKH,




TEIUIOPETYASIUU. MUHepanbHbIe BEHIECTBA KIETKH, UX OHUOJOTHYECKas pOJb.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue nonumepbl. benku. AMHUHOKUCIOTHBIH cOCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekyibl. [lepBuunas cTpykTypa Oenika, MenTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypamus.
CaoiictBa 6enxoB. Knaccudukanus 6enko. buonorunueckue GpyHKIu OSIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbI, OJIMTOCAXAPUABbl U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3MKO-XUMUYECKHE CBOICTBA  yrjeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuasl. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccupukanus Iunmumos.
Tpurnuuepunsl, dochonunuasl, BOCKH, CTepouabl. buonormdeckue (yHKIUU
munuaoB. O0mre cBoicTBa OMONIOTHUECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYyKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupans. MecTtoHaxoxaeHue u ounonorudeckue ¢pynxiuu JJTHK.
Bunet PHK. @yukunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CekBenuposanue /JHK.

CtpykTypHast Ouoyiorusi: OMOXUMHUYECKHE U OWO(DU3UYECKHE WCCIIECTIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kieTok: sykapuoTHdeckass UM npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHNUS KIETKH.

Crpoenue mpokapuotuueckoil kinetku. Kierounass cteHka OakTepuil u apxei.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

Crpoenre U (PyHKIIMOHMpPOBaHHE SYKApHOTHYECKOM kieTku. [lmaszmarmueckas
MeMmOpaHa (rutazmanemma). CTpyKTypa ia3Matuyeckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYecKyro MeMOpaHy: maccuBHbIM  (nuddysus,
oOneruénnast nud@ysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora HaTpuii-kaaneBoro
Hacoca. DHJOLIMTO3: MUHOIUTO3, (haronuto3. Dk3ouuto3. Kietounas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommazma. Iluto3oms. Ilutockener. JIBumxkeHuwe 1muTomina3mbl. OpraHouibl
kineTkd. OpHoMeMOpaHHbIE OpraHOMABl KIJIETKU: DHJOIUIa3MaTUdecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE M (YHKIMU. B3aumocsszb
OJTHOMEMOpaHHBIX OPraHouA0B KJIEeTKH. CTpOEHHE TpaHyJIIPHOIO PETUKYIyMa.

Cunrte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHyisipHBIA) SHAOIUIA3MAaTHYECKUH peTHuKyiayM. CekpeTopHas (QyHKUIUS
annapata ['onpmxu. TpaHcmopT BelecTB B KIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (pyHKIMM MUTOXOHApPUN M miactuf. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKapuoT.  XJIOPOILJIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kinetku CrtpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJI0B KJIETKH. Pubocombl. MukpoduiaamMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounelii neHtp. CTpoeHHE U [BUXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MBbL. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenKOBBIH MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNnbHOM, YKUBOTHOU, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe ooOecriedyeHue KiIeTKu: mnpeBpaiieHne ATO B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
MeTtabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA U MEXaHWM3M JIEHUCTBUS.
Kodepmentsl. OTinuns GpepMEHTOB OT HEOPraHUYECKUX KaTannu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEePMEHTATHUBHBIX
peaxiuii oT pa3nUYHbIX (PaKTOPOB.

[lepBuuHBIl CHHTE3 OpraHMYECKHX BellecTB B KieTke. Portocunte3. Poib
XJOporiacToB B mporecce (orocunTe3a. CBetoBas u TemMHOBas (¢asbl.
[IponyktuBHOCTh (hoTOCHHTE3a. BnusHuE paznuyHbBIX (PAKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, KeIe300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepHwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bumel Oposkenus. [IpomykTel OpokeHUsS H UX
UCIONIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpPraHW3MbI. DTambl dHepreTudeckoro oomena. IloaroroBuTenbHbIN
stamn. ['Mukonn3 — 6ECKUCIOPOAHOE paCHIeTIIEHUE TIIOKO3HI.

buonornueckoe oOkucCiIeHUE, WIH KIETOYHOE JblXxaHHe. Poinp MUTOXOHIpUK B
rporeccax OHOJIOTUYECKOT0 OKHCIICHUS. [{uknuueckue peakuuu.

OxucmurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa




BEIIECTB Tepel aHa3POOHBIM. DPPEKTUBHOCT IHEPreTUUECKOTO OOMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTPUYHOTO cuHTe3a. Peannsanus HacnencTBeHHOM nHpopMmarmn. ['eneTrnuecKkuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslid cuHTe3 PHK. IIpumHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpaHcnoptHbeix PHK B OuocuHTe3e Oenka.
VYcnoBust OumocunTe3a Oenka. KonmupoBanue amuHOKHCHOT. Pomb pubGocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTHBHOCTH F€HOB y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauuss oOMEHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycesl — HekierouHsle (OpMBI KU3HH U OONMUraTHble mapasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

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

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii nwmkn, ero mnepuonbl W perymsaius. HWarepdaza u MHUTO3.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B uMHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecunreTrnueckuil  (HOCTMUTOTHYECKH), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permukanusa. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rarion b Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenne xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASINUE B HUX ITPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 n nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsmus mutoTndeckoro nukia kiaetku. I[lporpammupyemas kietouynasi rudens
— amomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpPaHI/ISM Kak OMOJIOrHYecKas CHCTeEMaA

OOHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOI'OTKaHEBBIE OPTaHU3MBI.

@®opMbl pa3sMHOKEHUS OPraHMW3MOB: Oecrojioe (BKJIKOYash BEreTaTUBHOE) U
nojoBoe. Buabl  OGecrniosioro  pasMHOXKEHUS:  [OYKOBaHME,  CHOPYJIALMS,
(bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe pazmHoxenue. [lonoBeie kiaeTky, win rametsl. Meitos3. Ctaauu meiosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buonornueckuii cmpici Meiiosa
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3.3

1 TI0JIOBOTO Ipoliecca. Melio3 U €ro MecTo B )KU3HEHHOM IIMKJIE OPraHU3MOB.
[Ipen3aponpiieBoe paszButHve. ['amMeroreHes y >KMBOTHBIX. [l0J0BBIE JKeNe3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue nojiOBbIX KiIeTOK. OmIog0TBOpeHHE U SMOpPUOHANIBbHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu sMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
ApoOJieHUsT MJIEKONMTAIOIIMX. 3apobILeBble JUCTKH (racTpysanus). 3akiaika
OpraHoOB W TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3auMHOE BIHMSHUE YacTed
pasBUBAlOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akiaaka IJIaHa
CTPOEHUS JKMBOTHOTO KaK pe3yJbTal HEPapXWYECKUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXKaroOIIEeH
cpeapbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronansHbIi niepuo. [Ipsimoe u HenpsMoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOrO M HENPSMOro Ppa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocta KHMBOTHBIX M denoBeka. CTamuu MOCTAIMOPHOHAIBHOTO PAa3BUTHS Y
KUBOTHBIX U 4esoBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PasmHo)xeHne u paszButue pacteHuid. ['ametodutr u cnopoput. Meiio3 B
KU3HEHHOM IMKJIe pactenuil. (OOpa3oBaHue CHop B TMpolecce Meio3a.
'amerorenes y pacrenuil. OIUIOAOTBOpPEHHE M PAa3BUTHE PACTUTENIbHBIX
OpraHu3MoB. /[BoiiHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHi. O0pazoBaHue 1

Pa3BUTHEC CECMCHU. MexaHu3MbI peryjagnuu OHTOTICHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHE IIOHSATHS U CHMBOJEL. |1 OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIIBbHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHI\/’I u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMoO3uroTa, rerepo3nurora, 4YucTasd JIMHUA, TI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABbI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-ICCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIelyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrouiee ckpeniuBaHue. IIpomMeXyTOuHBIM XapakTep Hacll€JOBaHMUS.
Pacmiennienue npru3HakoB MPU HETIOJIHOM JTOMUHUPOBAHUU.

JluruOpuaHoe ckpemuBanue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBHUCHUMOTO

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




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

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENEeHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEPOraMeTHbIN moJl. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpu3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXXECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAJJIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lonumepus
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BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
npu3HakoB. KayecTBeHHbIE M KOJUYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (dbopMHEpOBaHUH
MOIM(UKAITMOHHOW M3MEeHYMBOCTH. HopMa peakiinu npusHaka. BapuanoHHbId psijt
u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MECHYMBOCTH.

I'enotnnmyeckas n3MeHUUBOCTh. CBOMCTBA F'€HOTUITHYCSCKOM M3MEHYHMBOCTU. BHIBI
TeHOTUIMMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHas u3MeHYMBOCTh. Mei03 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATUBHOI M3MEHYUBOCTU. PO KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OTHOTO BUIA.

MyTanroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLUMPOBAaHHBbIE MYTAlMU. SIEpHbIE W IMTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiy. [IpuurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl ¥ WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
nporecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacliecTBeHHOU n3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCH,[[epHaSI U3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKM  YEJOBEKAa: TIEeHEAJIOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MOMYJISIUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETUYECKHI. CoBpeMeHHOE omnpeAeseHue TCHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MI1P-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 00s1e3HU YEJI0BEKa. bonesnn c HACJIEeICTBEHHOMN
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON F€HETUKH B MPEIOTBpPALICHUN

U JIEYCHNY T€HETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU
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JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBmiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PACTECHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *HUBOTHBIX. CopT, mopoza,
IITaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEICTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYAIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
pou3BoauTeNiel Mo noroMcTBy. OTOOpP MO TE€HOTUIYy C IHOMOILBIO OLEHKH
(eHoTUMa MOTOMCTBA ¥ OTOOP 1O TEHOTHUITY ¢ moMoIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/| CEJICKITMOHHOM paboThl. PannaimoHHbIH 1
XUMHUYECKMH MyTareHe3 KaK HWCTOYHHMK MyTalMil Yy KyJIbTYpHBIX (opm
opranu3moB. lcnosnp3oBaHME T€HOMHOIO PpEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHnst HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumonnoB. BuyrpuBuooBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellrBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpellMBaHME, WM ayTOpPHIMHI.
I'ereposuc u ero npuumsbl. Mcnonb3oBaHue rerepos3uca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCNOIB3YyEMbIE B OMOTEXHOJIOTUH, — KIIETOUHBIE U TKAaHEBbIE KYJIbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapakTepUCTHKa. TpajAulMOHHAas  OHOTEXHOJIOTHS:
xje0oneyeHre,  MOJydYeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BHHOJENHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOJOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMHUHOKHMCIOT M BUTaMHMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SAMLEKICTOK U KIOHMPOBAHUE >KUBOTHBIX.
Merto TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTukeHus W MEpCeKTHUBHI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeauruHckue OUOTEXHOJIOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/IC OpTraHu4€CKOro Mmupa

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

OCOOEHHOCTH CTPOCHHUS W KU3HEACATEIHLHOCTH OJHOKIETOYHBIX OpPraHHU3MOB.
bakTepuu, apxeu, OJHOKIIETOUHBIE TPUOBI, OJHOKIECTOYHBIC BOJOPOCIH, APYTUE
npoTUcThl. KoJOHMANIbHBIE OpraHu3Mbl. JIBUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amMEOOUAHOE, KT'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OPTaHHU3MOB.

PazpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI




4.2

4.3

4.5

4.6

MHorokJjieTouHbIe pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1uenoe. TkaHum pacteHuid. TuIBl PacTUTENbHBIX TKaHEM:
oOpaszoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHud. @YHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HME MHOTOKJIETOYHBIX PACTECHUM: TPOIIU3MBI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Ta3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [Ipixanue pacrenuid. Auddys3us razoB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Bbpimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHuil. Kyrukyna. CpenctBa MacCHBHOM M XUMHUYECKOM
3amuThl. OUTOHIIUIBI.

PazgpaxxumocTs M peryisiuus y opraHu3mMoB. Pa3gpakuMocTb W peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrbIe BeliecTBa U UX 3HAYCHUE

MHoOrokieTouHsle  XKMBOTHbIE.  B3auMOCBS3b  4acTe€il  MHOTOKJIETOYHOI'O
opraHnusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHU KUBOTHBIX U 4Ye€IOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTEIUalbHas, COCIWHUTEIbHAsA, MBbIIICUYHAs, HEpBHas.
OcoOenHoctu cTpoeHHs, (YHKIMA U pacmoNioKeHHsT TKaHEW B OpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIUU OPraHOB M CHCTEM OpIraHOB.
Omopa Tena opranu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOUYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIBrK€HHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTtanue »xuBOTHbIX. IluTanue
MMO3BOHOYHBIX )XKHUBOTHBIX. [[pixanue xuBOTHBIX. KoxkHOE npixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXaHu€ TO03BOHOYHBIX >KMBOTHBIX. OJBOJIOLMOHHOE YCJIOKHEHHUE CTPOCHHS
JIETKUX TMO3BOHOYHBIX KMBOTHBIX. JlpIXaTejbHasi CUCTEMa 4YeloBeKa. MexaHu3m
BEHTWJIAIIMK JIETKUX Yy TTHIl W MICKOMHUTAIONIUX. TpaHCIOPT BEHIECTB Y
opranu3moB. TpaHCHOPT BeWIECTB Yy KMBOTHBIX. KpoBeHocHass cucrtemMa u €€
opranbl.  KpoBeHocHas  cucremMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpaIreHusi. JBOJIONUOHHBIE  YCIOXHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX XMBOTHBIX. BbIfieneHue y opranu3moB. Beijgenenue y
#KUBOTHBIX. COoKpaTturenbHble Bakyosun. Opransl BeieneHus. CBs3b MOJIOCTU TEa
C KPOBEHOCHOM W BBIICIUTENIBHON CcUCTeMamMu. BrplneiieHue y MNO3BOHOYHBIX
KUBOTHBIX. 3aliUTa y MHOIOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI M ux

IIPOU3BOJHEIC.
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PaznpaxkxuMocTh U peryisius y opraHu3MoB. Pa3apakuMoCcTh y OTHOKIETOYHBIX
opranu3moB. Takcuchl. Pa3apakuMOCTh W PEryJsilius y MHOTOKJIETOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUYCHHE.

HepBHast cucrema u pedieKTOpHasi peryJisiiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBONIOIMMOHHOE YCI0)KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMm s ddQexTuBHONW (PYHKIIMOHATIBHOU
aQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  NIPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4eoBeKa U €ro 310pOBbE

OpraHbl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u pedunekropnas myra. be3ycioBHBIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss M SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHON CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. besycioBHbie U yCIOBHBIE pedIeKChI

5.2
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3amuTa opranuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPaJIbHBIA MMMYHHTET. BpOXXAEHHBIA, NPHOOPETEHHBIH crennu(uIecKuii
uMMyHuTeT. Teopuss  KIOHAJIbHO-CeNeKTHBHOro uMMyHutera (I1.Dprmx,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poub

BPOKJIEHHOIO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

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

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

54

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa denmoBeka. JlpiIxarenmpHas TOBEPXHOCTh. Perynmsamus  IbIxaHusl.

JIpIxareabHbIe 00BEMBI

5.5
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HI/IHIeBapI/ITeJ'II)HaSI CHUCTEMAa 4YCJIOBCKA. OTJIGJIBI MUIICBAPUTECIBHOI'O0 TpaKTa.
HI/IH_ICBapI/ITCJ'ILHBIC JKCIIC3hI. BHy'TpI/IHOJ'IOCTHOG u BHYTPUKIICTOYHOC

MUIIEBApEHNE

ITokpoBel M wux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpa3zoBaHuEe MOYH Y YETIOBEKa
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HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIOBI U HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTE!

Teopust sBoMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. [Ipeanochuiku  BO3HUKHOBEHMS

napsuHHU3Ma. JKu3Hb 1 HayyHas nearenbHocTh Y. JlapBuHa.




JIBmokymne cuibl 3Bomonuu BuaoB 1o Y. JlapBuHy (BbICOKAas MHTEHCHBHOCTH
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenne cunternyeckor teopuu sBomronuu (CTD). HelitpanpHas Teopus
sBomtoru. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrHs. 3HAYCHHUE BOIOIMOHHON

TeOopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimust kak ayeMeHTapHas eauHuia 5BoyiolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (aKTOPHl  (ABWDKYIIME CHJIBI) OSBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANPaBIIEHHbIE HW3MEHEHUs 4YacToT ajuleNiell B momymauusx. Oddekt
OCHOBATEJIA. Murparuu. W3onsmus TOTTYJISILIAMNA: reorpaduueckas
(mpocTpaHcTBeHHas ), Orooruueckast (penpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBimsgoomuid  ¢dakrop dBomouud.  Dopmbl
€CTECTBEHHOTO  O0TOOpa:  JBIDKYIIUH, CTaOWIM3UPYIOIIUN, pa3pbIBAIOLIUI
(mu3pynTuBHbI). [TonoBoit 0TOOP.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB ~ Kak  pe3yiabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [IpuMeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykrypa. BupmooOpasoBanue Kak —pe3ynbTaT
MUKposBotolu. M3omsamus — xirodeBoil dakrop BumooOpazoBanus. Ilytu u
CHIOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUIECKOoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansays). JJIMTenbHOCTh 3BOTIOUOHHBIX TPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBOMIOLIMOHHON OMONOTMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
OmopazHooOpa3usi. MUKPOIBOIIOIMSA W KOJIBOJIOIMS TMApPa3uTOB M HMX XO35ECB.
Mexanu3mbl pOpMUPOBAHHUS YCTOMYMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHOBI

C HeH
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Metoapl M3ydeHUsT MaKpOAIBOJIOIUHU. [lalieoHTONIOrMYeCKue METOMBI M3YyUCHHS
sBoonnu. [lepexonubie GopMbl U PUIIOTEHETUYECKHE PSABI OPTaHU3MOB.
buoreorpaduyeckue Meroapl u3yueHus sBomorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckne odaactu 3emin. Buasi-sHneMuku u
PEJUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHUYECKAE METOJbl HM3Y4YCHHUs
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IBOJIIONMH. | €HEeTHYeCKHe MEXaHU3MBbI JBOJIOIMHU OHTOT€HE3a M TIOSIBIICHUS
IBOJIIOIIMOHHBIX ~ HOBIIECTB. | 'OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHbI.
Pynmumentapaple  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TCHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHEe  METOJbl  M3YYCHHUS  DBOJIOIHH.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOMBI IMOCTPOSHUS (PHIIOTEHETUYCCKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U DBOJIOIHS TCHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBmiIa) ABOMONKMUA. HeoOpaTHMOCTh 3BOJIOIUH.

AnanrtuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble runore3bl MNpPOUCXOXKICHMsSI JKU3HM Ha 3emie. AOHOreHes H
naHcnepMmus. JloHay4Hble MPEAICTaBICHUS O 3aPOXKICHUH KU3HU (KPEaLlMIOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEP)KEHUE ONbITAMHU
®. Penu, JI. Cnamwmannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBostouuu. [lmanerapHas (reosiornyeckas)
HBOJIOLMUS. XUMHUECKass »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHMYECKUX
BetlecTB u3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosmMepoB U3 MoHoMepoB. KoanepBarnas runoresa A.M. OnapuHa, rumoresa
nepsuuHoro OynboHa JIk. XonpneitHa, reHetuueckas runore3a [. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE POTOKJIETKH.

Uctopus 3emnu u meronapl e€ uayudeHus. Vckonmaemble OpraHM4ecKHe OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl oprannueckoil sBomonuu. [losBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBOJIONUA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEepPBbIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOHOTEHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpYycoB. IIpoucxokIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHUE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pacteHuid. Bbixox pacrenuit Ha cyumry. IlosiBneHue CHOpOBBIX pacTeHHN U
3aBoeBaHne MMM cymd. CemeHHble pacTeHus. I[IpoucxXoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl H3BOJNIONMU SKUBOTHOTO Mupa. OCHOBHBIE apoMOp(do3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [IepBeie XOpnoBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUSA TO3BOHOYHBIX.

[Tpoucxoxaenne ampubuit u pentunuii. [IpoucxoxaeHNEe MICKOMHUTAOIINX U
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ntul. [lpuanun kmoyeBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMU U
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeu, MpoTepo30u, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHUE U paclBET XapaKTEPHBIX OPTraHU3MOB. YTIe00pa30oBaHHE:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHI mpoiuwioro. [Ipuuyunsl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTUYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Meronsl aHTpononorud. (CraHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH YeroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE MOJIOKEHUE YEeJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($U3M0JIOr0-OMOXUMHUYECKHE,
noBesieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTUYECKHE, COIHMAIbHEIC.
CooTHo1ieHrne OMOJIOrMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaINM aHTPOIOTe€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIFOJIEH.
UYenoBek  yMenblil, TIEpBble  H3TOTOBICHUA opyaui  Tpyaa. UYenosek
MPSIMOXOJIAIIMNA U TEPBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. Yemosek
reienb0eprckuii — oOIUi NpPeJoK HEeaHIEePTATbCKOro YeslOBeKa W YesloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a IpenenamMu AQpuki.

DOBONIOIUS COBPEMEHHOI'O ueloBeKa. EcTecTBeHHbI OTOOp B HOMYJIALHUAX
yenoBeka. MyTalMoHHBIH mporiecc W noiaumopdusm. [lomynsannoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3PQHEKT OCHOBATENA» B MOMYJISAIHUIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBCTpaJlo-HerpoujHass  (dKBaTOpHUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepHuKaHCKas). BpeMst M IyTH pacceleHHs 4elloBeKa I0 IUIAHETE.
EnuncTtBO  yenoBeweckux pac. HayunHas  HeECOCTOSTENBHOCTh — pacH3Ma.
[IpucnocoOaeHHOCTh 4YelloBeKa K Pa3HbIM YCJIOBHSM OKpYXKaroIled Cpeabl.
Bnusiaue reorpaduyeckoit cpensl M Apeiipa TeHOB Ha MOP(OJIOTHIO U

(hU3HOOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Pazpnensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMH.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTBHI B IKOJIOTHU:
NpUPOAHbIE U JiabopaTopHble. MoOJENIUpPOBaHHE B JKOJOTUHA. MOHUTOPHUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okojoruueckre (akTopbl M 3aKOHOMEpPHOCTH ux nedctBus. Knaccuduxarms
9KOJIOTMUECKUX (PaKTOpOB: abMOTHYeCKue, OWOTHYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JCHCTBHS 3KojJorudeckux ¢akropos. [IpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

AbGuoTtndeckue ¢daktopel. CBET Kak sKojornyeckuii axrop. JleicTBue pasHbIX
Y4acTKOB COJIHEUHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHE TPYIIBI
pacTeHMil M JKUBOTHBIX MO OTHOUIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoausm.

Temnmepatypa kak okojorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak okojormueckuil dakrop. [IpucmocobnmeHus pacTteHH K
noJIepKanuio BoxHoro Oamanca. Kimaccudukarmust pacTeHUil 1O OTHOIICHUIO K
Bojie. [IprcnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYILIHAs, IOYBEHHas,
ryOWHHAs  TMOAMOYBEHHAs, BHYTPUOpPraHuW3MeHHas. DU3NKO-XUMHUYECKHE
OCOOCHHOCTH CpeJl OOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/Iax.

buonornueckue purmsl. BHenHne u BHyTpeHHHE pUTMbl. CYyTOUHBIE U TOJIMYHBIE
putMbl. [IpucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM YCIOBUH
AKU3HU.

Xuznennole Gopmbl opranusmos. [lonsTre o xu3HeHHON Qopme. Ku3HEHHbIE
(GOpMBI pacTeHMil: AepeBbs, KYCTapHUKH, KYyCTAPHHUYKH, MHOTOJICTHHE TpPaBBHI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’3poOuoHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a KHU3HU.

buotnueckune daxTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUIHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomnepaunus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTUpaAHTCTBO, HaxXJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (Qopudeckue, (Habpuueckue). 3HAUEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN [UIsl CYIIECTBOBAHUS OPraHU3MOB B Cpele

oOuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

DKOJIOTHYECKHE XapaKTePUCTUKHU momymsinuu. [lomynauus kak Ouojoruveckas

cucrema. Poib HEOTHOPOTHOCTH Cpefibl, PU3NUECKUX OaphepoB U OCOOCHHOCTEH
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Ouosioruu BUJIOB B (POPMHUPOBAHUU NPOCTPAHCTBEHHOH CTPYKTYpBI HOMYJISIIHUMA.
OcHOBHbBIE MOKa3aTeJM MOMYJALHMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CcTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH MONYJISALUY.
JluHaMuKa nOmymsuuu U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOIYJISLUH.
MognenupoBanue IOUHAMMKU —nomymsinvu.  KpuBele  pocTa  4YHMCICHHOCTH
nonymnsiuyu. Kpusble BbDKMBaHMs. Perynsiius 4uCIEHHOCTH HONMYJIALMHU: POJb
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpaTeruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKoysoryueckoil Hume Buaa. MectooOuTaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatumHcoHa. Pa3zmepbl 3KOIOrMueckoin
Huwy. [ToTeHnmanbHas u peaan3oBaHHAs HULIH.

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

buonornueckue nHBa3zun JYKCPOAHBIX BUI0OB

CoobmectBa opranu3MoB. buomnenoz u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuOIlEHO3€. DKOCHUCTeMa Kak OTKpbiTag cucrema (A.J[x.
Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: IMPOJAYIIEHTHI,
KOHCYMEHTHI, peayleHTbl. Tpodudeckue ypoBHH. Tpoduyeckue memnu um ceTH.
AbuoTtnueckue Onoku skocucteM. ITouBsl m mibl B 3kocucreMax. KpyroBopot
BELIECTB U MTOTOK HEPTUU B IKOCUCTEME.

OcHoBHBIE TTOKa3aTeIM 3KocucTeMbl. buomacca u mpoaykius. DKOJIOTHYECKUE
MUPaMUIbI YUCell, OMOMACCHI U SHEPTHH.

HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOILIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIE CYKLIECCMM M MX MPUYUHBL. AHTpPONOTrEeHHbIE BO3IEHCTBUS Ha
cykueccun. KimnmakcHoe cooOuiectBo. bruopaznoobpasue u nmoiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipuponnble 3KOCHCTEMBI. AHTPONOTE€HHBIE JKOCHCTEMBI. ATpPO’KOCHCTEMA.
ArporieHos. Paznnuns Mexxay aHTpONOTeHHBIMU U IPUPOTHBIMU SKOCHCTEMaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢iopa u
¢dayna. CunanTponu3anusi ropoJiIckoi ¢ayHsl. buonorndeckoe n xo3siicTBeHHOE
3HA4YEHHE arpo’dKOCUCTEM M YpOO3IKOCHCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI OPraHM3MOB B SKOCHCTEMAX.

[Iepenoc 3Heprum M BEHIECTB MEXKIY CMEKHBIMU SKOCHCTEMAMH. Y CTOWYMBOCTH
OpraHM3MOB, TMONYJISAIUNA M D3KOCUCTEM B YCIOBHSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3CUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU




7.6

CylllecTBOBaja >kM3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
6uocdeps! u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rnobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemiectB M OHMOr€OXMMHUYECKME LUKIBI (Yrjaepojaa, as3oTa).
PurmuuHOCTS siBNICHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJPA,
XBOMHBIE Jleca, CMEUIAaHHbIE U IIUPOKOJUCTBEHHBIE JieCca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHE Jieca, BBICOKOTOphi. Kimmar, pacTUTenbHBIA U
YKUBOTHBIN MUP OMOMOB CYIIIH.

Crtpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OIICHKA X PECYpPCHOIrO IMOTEHIMANa U
o6uochepHbIx QyHKIUN

DKOJOTHYeCKHe KPU3UChl U UX MpUUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
OxpaHa BOJHBIX pecypcoB. Pa3pymienne mousel. OXpaHa MOYBECHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENbHBIA M JKUBOTHBIA Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBIL.
Kpacubie xaurn. Ocobo oxpansembie mnpupoansie Ttepputopun (OOIIT).
Boranmueckue cagpl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHBIE TPHUHIMIIBI YCTOMYMBOTO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PanmoHasieHOE  TIPUPOJIONOIB30BAHUE W COXpPAHCHHE  OHMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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