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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble ipeaMeTh». CornacHo nosnoxeHussM GI'OC COO npodunbHbie yueOHbIE
NpeAMEThl, H3ydyaeMble Ha yriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uMM, cpeTHUM NpodhecCUOHATBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus” 1aér npeacraBieHue o 1eu
W 3ajayax U3ydeHus ydyeOHoro mpeamera «buonorus» Ha yriy0iaEéHHOM ypOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4eOHOro Tmpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpOCMATPUBACTCS  HAMNpPAaBJICHHOCTh  Ha
MOCJICYIOIEe pa3BUTHE OWOJIOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  DKOJOTHUUECKOTO
MBIIIUICHUS, IPEJICTABICHUN O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel MpupoaHoi cpeae. B mporpaMmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOTO mnpenmera «buomorus» B peanu3anuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATENILHON JIEATEIbBHOCTH OOY4YarolUXCSd 1O OCBOCHHMIO COJIEp KaHUs
OMOJOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHET0 00IIero 00pa3oBaHusI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIIKOJIC 1 OPUEHTHPOBAH HA PACIIIUPEHUE
U yriryOJieHHe 3HaHUM 00y4aroIuxcs 0 dKUBOU MPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOU OMOJIOTUH, SMOPUOSIOTUN U OMOJIOTUU Pa3BUTHA, T€HETUKHU, CETEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMXCA K MOCIEAYIOIMIEMY MOJy4YEeHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOIO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PAaCTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEACHUS MTPUKIIATHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(buU3UKU, XUMHH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMH OPraHMYECKOTO MHpa Ha 3eMIie,
COXpaHeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 knacce u3yyarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCS 3HaHMSI OOydYaromMXCsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3yqaroTcsi I3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, MPUHIUIIOB U IIPABHII,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAIHBIX aCleKTaxX OMOJOTHYeCKUX 3HaHuM. Jliis
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WJIK MHOHM 00J1aCTH OMOJIOTMH, BKJIaI0M OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEILIEHUE BAXKHEUITNX OMOJIOTHYECKUX M SKOJOTHUYECKUX POoOIeM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHu3ali >KUBBIX CHCTEM pa3HOTO paHra © NPHOOPETCHHE YMEHHM
WCITOJIB30BATh OTH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneiaEéHHON 00IacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayOon€HHOM ypoBHE 00€CIIeUnBACTCS PEIICHUEM CIIEIYIONTUX 3a0a4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YalIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, JKCIIEPUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHMSIMHU: CAaMOCTOSITEIbHO  HaXOJUTh,
aHaJM3UPOBAaTh M HCMOJB30BaTh OMOJIOTHYECKYIO HMHGOPMAIMIO; TOJIh30BAThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpPYXKalIleld NpUpoaHON cpeae, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO M TEXHOTCHHOTO XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTUH, PEIIAEMbIMU €10 MpoOJieMaMu, METOAOJIOTHEH
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJIEIBHBIM €€ 00bEeKTaM U SBJICHUSM; (POPMHUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON IPAaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B IPUPOJIC; MHTETPAITAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
PUPOIOTIOIH30BaHUHU (COOTIOICHHUE TTPABIII TOBEACHHUS B IPUPOJIE, OXPAHBI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHHM COOCTBEHHOIO 3/I0POBbSI U  3JI0POBbS
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBMUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMUA UHTEpPECaMU U MOTPEOHOCTIMHU PErHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero oomiero oopazoBanusi, coctaBisieT 408 gacos: B 10 kimacce — 204
yaca (6 yacoB B Hezento), B 11 kimacce — 204 gaca (6 4acoB B HEJIEIIO).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUHU OMOJIOTHH Ha YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHM.



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIOMUOHHBIX NpeACTABJICHHUHA B
omosiornu

OpomonuonHas Teopust Y. JlapBuna. Ilpeamnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTeabHocTh Y. /lapBuHa.

JIBrKy1Me cuitbl 3BOJTIONMH BUIOB 110 Y. J[apBuHY (BbICOKasi ”UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HAcCJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHKE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyecko Teopun sBomonun (CTI). HelTtpanbHas
teopust sBomouuu. CoBpeMeHHas JBOJIOLNMOHHAs  OuWojorus. 3HaA4YCHUE
HBOJIIOIIMOHHON T€OpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «CucreMa sxuBoit mpupos (o K. JIunuero)y», «JlectHuna
XUBBbIX cyuiecTB (1o Jlamapky)», «Mexanusm (popMupoBaHus MPUCITOCOOTIECHUN Y
pacTeHull U *KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapipyra nmyremectBus Y.
Hapsunay», «Haxomku Y. [dapBuna», «@Dopmbl OOprOBI 3a CyIIECTBOBAHHUEY,
«IToponbr romy6Gei», «MHoroobpasue KylbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHIIOB (mo Y. [lapBuny)y,
«Cxema COOTHOILUEHUS MABWXKYLIUMX CHUJl 3BOJIOLMN», «OCHOBHBIE MOJOKEHHUS
CUHTETUYECKON TEOPUU IBOJIIOIIUNY.

Tema 2. MUKpPO3BOJIOLHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTapHasl €quHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OIICHKM T'€HETUYECKOTO pa3zHOooOpa3uss U CTPYKTyphl mnomyisuuil. M3MeneHue
reHooHJa TOMYJSUUMU KaK DJIEMEHTApHOE »SBOJIOLUMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DOnemeHTapHble (DAKTOPHI (IBKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeid rTeHOB — ciydaifHbie
HEHaIpaBJeHHbIE U3MEHEHUS YacTOT ajljiesiel B monysauusx. DPPexT ocHoBaTels.
Ippexm o6ymouiiounozo eopaviuika. CHUdCeHUe 2eHemuiecKko2o pa3zHooOpa3usL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma opeticha 2eno8 68 6OIBUIUX U MATBIX

NONYIAYUSX. Murpanuun. N3onsuus TTOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), OMOOTHYecKas (PempoayKTHBHAS).
EcrectBennbiii oTOOp — HampaBiswonmi Gaktop 3BoOIUA. DOpMBI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAIOIIHIMA



(nm3pyntuBHbIi). [lonoBoit or6op. BO3HMKHOBEHHE M 3BOJIOLUS COIHMAIBHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIIOLUU.
Bo3HuKkHOBEHHE MPUCTIOCOOJICHUN Y OPraHU3MOB. ApoMop(o3bl ¥ UANOA AT TALIUH.
[Tpumepsl TprcOcOOIEHUN y OpraHru3MOB: MOp(hOIorHiYecKkue, PU3n0oI0ru4ecKue,
ouoxumuyeckue, mnoBeAeHueckne. OTHOCUTENBHOCTh  MPHUCIOCOOICHHOCTH
OpraHU3MOB.

Bun, ero kputepuu u CTpyKTypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpOdBOMIOIMU. M3omsus — kimoueBoi (aktop BugooOpazoBanusa. Ilytu u
CIIOCOObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECcKoe (reorpacduueckoe),
CUMIIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIon IU3anus,
rubpuan3aius). JmuTeabHOCTh SBOMIOIMOHHBIX MTPOIIECCOB.

Mexann3mbl GOpMUPOBAHKS OMOJIOTHYECKOTO Pa3HOO0pasHsl.

Posib 3BOIOLIMOHHON OHOJIOTHH B pa3paboTKe HAYYHBIX METOI0B COXPAHEHUS
OouopazHooOpaszusi. MUKpPOIBOJIONUS W KOJBOJIIOIHUS IMApa3sUTOB U HUX XO35EB.
Mexanu3Mbl (OpMHUPOBAaHUS YCTOMUHMBOCTU K aHTHOMOTHKAM U CIIOCOOBI OOPBHOBI €
HEM.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «MyTanuoHHasi HM3MEHYUMBOCTHY, «llomynsdinronHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapau—BaiinOepray, «/IBuxyme
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMyJALUNA CeBaHCKON (openmy,
«I"eorpaduueckast U301 TUCTBEHHUIIBI CHOMPCKOM 1 TMCTBEHHUIIBI JAyPCKO»,
«ITonyJISIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema NeHCTBHS
€CTECTBEHHOT0 0TOOpa», «@opMbI O0pHOBI 3a CcylliecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHusm», «OKuBble — uckomaembie»,  «llokpoBHTENbCTBEHHAss  OKpacka
XKUBOTHBIX», «[Ipemgynpexnaromas oOkKpacka KUBOTHBIX», «PU3HOIOTUYECKHE
ananrauny, <«lIpucrnoco0neHHOCTh OpPraHu3MoOB U €€ OTHOCHTEIBHOCTDHY,
«Kputepuu Buaa», «Bunpl-nBoiHukn», « CTpykTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanus», «I eorpaduueckoe BUA000Opa3oBaHue TPEX BUAOB JIAHIBIIICH,
«IKojoruyeckoe BHUI000pa30BaHUE BUAOB CUHUI, «llodauruionasl pacTeHuin»,
«KamycTHo-peneunbiit THOpHUIY.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIL |
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOIECHUM, Yydesia MITUIl U 3Bepeil pa3HbIX
BUJIOB, TrepOapuu pacTeHuid OJIM3KUX BHUJAOB, OOPA30BaBIIMUXCSA PA3NTMYHBIMU
CIIOCOOAMH.

JlaGopaTopHas pa6ora «BrlsiBneHre N3MEHYUBOCTH Y 0COOEH OHOTO BUIa».

JlabopaTtopHasi padora «IIpucrnoco0seHns OpraHu3MOB U UX OTHOCUTEIIbHAS
1EJIECO00Pa3HOCTHY.



JlaGopaTtopnass pabGora «CpaBHeHHE BHUIOB MO MOP(DOIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoouMs U €€ pe3yabTarThbl

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

buoreorpaduyeckue meTonasl u3yudeHus 3Bojronuu. CpaBHeHHEe GIOpBHl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emun. Buabl-
SHIAEMHUKHU U PEIUKTHI.

OMOpPHOIOrMYECKUE U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
BOMIONMU. ['€HeTHYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynuMenTapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE U MAaTEMAaTUYECKUE METObl U3YUEHHUs HBOJIIOLUU. [ OMOsIOrnYHbIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOTIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOIONUU. [IpuHyun cmenvl QyHKYUl.
HeobpatumocTs 3Bomonnu. AfanTuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIUY.

JleMoHCTpauumn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuubl 1 cxembl: «DUIOTEHETUUECKUN PsIT JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanb»,  «Punnoduter»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emum», «peid KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 53MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OpraHb, «PyIuMeHTbI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HANpPaBIICHUS 3BOJIOLUNY, «OO0IIMe 3aKOHOMEPHOCTH HBOJTIOLIUN.

O6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISIKH TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayuynbple THUNOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcrepmusi. JloHayuHble IpeaCcTaBlIeHUs O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOKJICHUS KU3HU U €€ onpoBep keHue onbiTamu O.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reojoruueckas) SBOJIONUSA. XHMHYECKAas OHBOMIONHSA. AOHWOICHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannueckux. Ompir C. Mumiepa u I'. IOpmu.



O6pazoBanue noaumepoB u3 moHomepoB. Koanepsarnas runore3a A. 1. OnapuHna,
rumnore3a mnepBuyHoro OynboHa Jlk. XomngeiHa, reHeTwueckas rumoTe3a [
Ménnepa. Pubosumer (T. Yex) u rumoreza «mupa PHK» VY. T'unbepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emi 1 MeTOABI €€ n3ydeHus. VIckoraeMbple OpraHn4eCcKre OCTATKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAS W AOCOJIOTHAS T€OXPOHOJIOTHS.
['eoxpoHOIOrMYeCKas MIKaIa: Y0HbL, 3PbL, IEPUOBI, SIIOXH.

HavanbHble 3Tanbl OpraHu4eckod sBosronuu. IlosBieHMEe M 3BOJIOLMS
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboau3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIJIEHKU KaK aHAJIOT MEpPBbIX Ha 3emile COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI 1 3yKapuOTHI.

[TpoucxoxneHue 3ykapuoT (CUMOMOreHe3). DBONIOLUOHHOE MPOUCXOKICHUE
BUpYycOB. lIponcxokaeHue MHOIOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATallbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacteHnii. Bpixox pacrenmii Ha cymy. llosiBiieHME CIOPOBBIX pAacTeHUM H
3aBoeBaHre uMu cymu. CemeHHble pacTeHHs. lIponcxoxaeHue NIBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBbIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumnoB. [lepBbie Xop0BbI€ )XKUBOTHBIE. JKU3Hb B BOJE. DBOJIOLMS MO3BOHOYHBIX.
[Tpoucxoxknenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONIMX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
MIO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Paszputne Xu3HM Ha 3eMie IO dpaM M IEepUoAaM: apxeu, IMPOTEPO3OM,
najaeo30M, Me3030H, kaiiHo30u. OO0I111ast XapaKTEPUCTUKA KJIUMAaTa U T€0JIOTHYECKUX
npoueccos. [losiBIeHne U pacuBeT XapaKTEpHBIX OpraHU3MOB. YTJieoOpa3oBaHUE:
€ro YCJIOBHUS U BIUSHUE HA Fa30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHUSI — SKOJOTUYECKHUE KPU3HUCHI mpouuioro. [Ipuunnbl u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHHUi. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cuUCTeMa opraHudeckoro mupa. IIpuHuunel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Pennu, JI. Cnasannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbitTa @. Penuy, «Cxema onpita JI. [Tactepa mo
U3YYEHHUIO CaMO3apoxaAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. Opm»,
«JTanel  HEOPTaHMYECKOW  dBorouum»,  «l'eoxpoHojormyeckas — IIKajIay,



«HauanpHbIe dTarbl OPraHUYECKON IBOMIONUNY», «CxeMa 00pa3oBaHUs IYKapUOT
nyTéM cumoOunoreHeza», «CucremMa XKUBOM NpHpPoAbD», «CTpoeHue BHUPYCA,
«Apomopdossl  pacrenuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
pactenus», «Oprassl UBETKOBBIX paCTeHHI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3bl KUBOTHBIX», «[Ipocteitmmey, «Kumeunononoctueiey, «Ilmockue
yepBu», «YUnenucroHorue», «PviOb», «3eMHOBOAHBIC», «IIpecMbIkaronuecs,
«IItnupy, «Miekonuratommey», «Pa3BuTue )Xu3HU B apXEHUCKOU 3pe», «Pa3Butne
)KU3HU B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B TNAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )KU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas1 CHCTEMA OPTaHUYECKOTO MHUPAY.

O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJIOB, KOJUICKIUU
HAaCEKOMBIX, BJIAKHbBIEC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHX, CKEJIETHI I03BOHOYHBIX KMBOTHBIX, Yydelia ITUL U 3BEPEN, KOJUICKLIUN
OKAMEHEIJIOCTEM, TIOJE3HBIX HWCKOMAEMbIX, MYJSIKA OPraHUYECKUX OCTATKOB
OpPraHU3MOB.

BupryanbHas 1adoparopHas padora «MoaenupoBanue onsiToB Muiepa—
KOpu no n3ydennto abMOTreHHOT0 CUHTE3a OPraHUYECKUX COCIMHEHUN B IIEPBUYHOMN
aTMocdeper.

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

IIpakTuyeckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIOBY.

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

Tema 5. IIpoucxoxaenue ye10BeKa — AaHTPOIOIeHE3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBjieHHE TPEACTABICHUM O MPOUCXOXKJICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUsA. COBpEMEHHbBIC HAYUHbIE TEOPUH.

Cx0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YETTOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CpPaBHUTEJIBHO-
MOPGhOIOTHYECKHE, AMOPHOIOTHICCKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBe/ieHueckue. OTanyus 4elaoBeka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CHUCTEMBI.

JIBrkymue cuiibl (hakTOphl) aHTPOIOTeHe3a: OMOJIOTHYECKHE, COITHATbHBIC.
CooTHoIleHHEe OMOTOTUYECKUX U COMATIBHBIX (DAKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaAWM AHTPOIIOTeHe3a. PaHHWE YeloBEeKOOOpa3HbIe O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTHUIBI — OOIIUE MPEKH Y€JI0BEKOOOPA3HBIX 00€3bsH 1



Mo1e. ABCTPAIONUTEKN — JBYHOTME IIPEAKU JIFOAEH. YenoBeK yMeIbli, MEPBBIE
W3TOTOBJICHUS OPYIHN Tpyaa. UenoBek MPAMOXOISAIIMMT U IIEPBBIM BBIXOJ JIFOIEH 3a
npenensl AQpukn. YenoBek reienp0eprekuii — o01muii npeiok HeaHAepTaIbCKOTO
4eJIOBEKa M YEJIOBEKA pa3syMHOro. YemoBeK HEAaHAEpPTaNbCKUW KaK BHJ JIHOJEH
XOJIONHOTO KiauMmaTa. YesloBEeK pa3yMHBIM COBPEMEHHOIO THIIA, JIEHHCOBCKUMI
YeJIOBEeK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku. [lameorenetnka u
[1aJIEOr€HOMHKA.

DBOJIOIUS COBPEMEHHOI'O YeJIOBEKa. ECTeCTBEHHBIM OTOOp B MOIMYJISLMSIX
yenoBeka. MyTalmoHHbBIN mporiecc U noauMoppusM. IlomynsuroHHBIE BOJHBI,
nperid reroB, murpauus U «3p@eKT oCHOBATENS» B MOMYJALUAX COBPEMEHHOIO
YeJIoBeKa.

Yenoseueckne pacel. llonatne o pace. bosmpmme pacel: eBporeouIHast
(eBpa3umiickasi),  aBCTpaJlO-HErpoWAHAas  (PKBAaTOpUalbHAsA),  MOHIOJOUJIHAS
(a3maTcko-aMepHKaHCKasi). BpemMs um myTu pacceneHus dYelloBEKa IO IJIaHETe.
EnuHcTBO  4yenoBeuecknx — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YeNOBEKa K pa3HbIM YCJIOBHUSIM OKpY)KAaroUIEHd Cpeabl.
BnusgHue reorpadguyeckoil cpespl U aperida reHoB Ha MOp(OJIOruio U (PU3UO0JIOTHIO
YeJI0BEKA.

MexauciuuruinHapable  MeToAsl B ¢u3uuecko  (OMOJIOTMYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLUMOHHAS  AHTPOINOJOTHS WU IAJCOAaHTPOINOJIOTHS
YEJIOBEYECKUX MOMYJSINMNA. bHOCONHMAIBHBIE MCCIECIOBAHUS TPUPOABI YEIOBEKA.
HccnenoBanue KOBOMIOLMHY OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTIOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKENeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «/{BHKYIIME CUJIBI AHTPONIOTE€HE3a», « IBOIOLHOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ymensiity, «UYenoBek
IPAMOXOISIIMINY, «/leHncoBckuil yenosek» «Heanaepranbipy, «KKpoMaHbOHIBD,
«IIpenku yenoBeka», «ITamnbl BOJIOLUHN YEIOBEKA», «Packl UeioBeKkay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TPEAKOB dYeJloBeKa, penponaykiuu (pororpadum) xapTuH C
MudoIOoTHYECKUMH W OMOJIEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxoI0K KUCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yepena 4yeJoBeKa U ueperna MMMITaH3€, MOJEb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3E,
MOJEJIHN TOPCA MPEIKOB YEJIOBEKA.

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

IIpakTH4yeckas padora «/3ydeHue 3K0JIOrMUECKUX aJanTalui 4eJI0OBEKay.



Tema 6. Jxkonorusi — Hayka O B3aMMOOTHOILIECHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM € OKPY KaloLel cpenoi

3aposkaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. 'ymOGonbara, K. ®@. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmenbl u 3amauu
9KOJI0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonsl sxonoruu. IloneBbie HaOmoneHUsA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM Ui YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pEHUE KaK OCHOBA CBA3EH 4YeJOBEYEeCTBA C NPUPOLOoN. POopMUpOBaHUE
DKOJIOTHYECKOMN KYJIbTYpPbI U IKOJOTUYECKOM IPAMOTHOCTH HACEIECHUSI.

JleMoHCTpanumn

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

Tabmuupel n cxeMmsl: «Pa3gensl sxomoruny, «MeToabl skomorum», «Cxema
MOHHUTOPHUHTIA OKPYKAOLIEN CPEIBDY.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIorHuecKre (PaKkTopbl U 3aKOHOMEPHOCTH UX aencTus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKHE, OMOTHUECKHUE, aHTPOIIOreHHbIe. O0me
3aKOHOMEPHOCTH JCHCTBUSI dKoJornueckux (akropos. [Ipasmino muanmyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢pakropel. CBeT Kak sKonorudeckuid daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJIOTUYECKHE TPYMIIBI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cBeTy. CHUTHaJIbHas poOJIb CBETA.
doTonepruoaU3M.

Temneparypa kak skonorumdyeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
r1yOWHHAs  TOJNOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DU3NKO-XUMHUYECKUE
0COOCHHOCTH cpenl 00uTaHust opranu3moB. [Iprcnoco0nennst opraHu3MOB K KU3HH
B Pa3HbIX cpeaax.



buonornyeckue putMbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE U
rOUYHBIE PUTMBI. [IpUCIIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

’Kuznennsie popmbl oprann3moB. [lonsTue o sxu3neHHoi hopme. JKuzHeHHbIE
dbopMbl pacTeHUI: JepeBbs, KyCTapHUKW, KYCTAapHUYKH, MHOTOJICTHHE TpPaBBhI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KUBOTHBIX: THUAPOOMOHTHI, TCOOMOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue dhaxkTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIHS,
XUIIIHUYECTBO, cuMOM03 U ero Gopmbl. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aWUMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYCHUSI.

JlemoHcTpanuu

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI JKUBOTHBIX MO OTHOIICHUIO K CBETY», « TEIIOKpOBHbBIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3nONOrHUECKUEe aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpraHU3MOB», «bHOJOTHYECKHE PUTMBD,
«Kuznennsie popmbl pacTeHui», « KuzHeHHbIe (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIUPOKOJIMCTBEHHOT'O Jiecay, «IKOCHCTeMa XBOWHOro Jsecay, «llemu mutanusy,
«XHUITHUYECTBOY, «ITapazutuzm», «KoHKypeHUs», «Cumonos»,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSIHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOUBBLIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHUs JaHHBIX TPYIIN, KOJUICKIIUHA >KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpejax,
repO0apu M KOJUICKIIMM PACTCHUH MW JKUBOTHBIX, OOJIAJalOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHUSIM YCJIOBUM >KM3HU, repOoapuu u
KOJUICKITUU DPACTEHHH M >KMBOTHBIX PA3UYHBIX >KHU3HEHHBIX (POpPM, KOJJICKIIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOJICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOEHHOCTH PACTEHUIN U3 Pa3HBIX
MeCT OOUTaHUS.



Tema 8. Dxos10rust BUIOB ¥ NOMY AU

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOIMYJIALMH. [lonynmsauus ~ Kak
Ouonornueckas cuctema. Posb HEOTHOPOAHOCTH cpenbl, pru3nuecKkux 0aphepoB U
0COOEHHOCTEW OMOJIOrHH BUAOB B (DOPMUPOBAHUM TPOCTPAHCTBEHHON CTPYKTYPbI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHasi M TOJIOBAsl CTPYKTYpa, POKIAAEMOCTb, IPHUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIHSL.

DKonoruyeckasi CTpykrypa nomyiasuud. OUeHKa YUMCIEHHOCTH MOMYJISLIHH.
JvHaMmuka nmomyisiuuu U €€ peryyanus. bHOoTHYecKui MOTEHUHAN MOIMYJISIIUU.
MopnenupoBanue JMHAMUKY NonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILIUY.
KpuBbie BbDKMBaHMS. Perynsaiuss 4YUCICHHOCTH MOMYJISIIUN: PoJib (PAKTOPOB,
3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUIOB (I- 1
K-cTparerun).

[Tonsitue 00 »KoOJOrMYEecKO Huile Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormdeckon
HuM. [loTeHnnanpHas U peain30BaHHAs HUIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUABI M HX KU3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEJIEHUS M MHIpPalMil KXUBOTHBIX. buoslornueckue
WHBA3UU 4YKEPOIHBIX BUOB.

JleMoHCTpauumn

[Toptper: x. W. XaTunHCOH.

Tabmuubl W cXxembl: «JKOJOTHYECKHE XapAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa nomnyiasiuun», «Bo3pacTHble  NHpaMUAbI
nonyisiuun», «CKOpPOCTh  3aceleHuss TOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogenb s3xonorudeckoit Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JlabopaTtopHnas padora «IIpucmocobieHrs ceMssH paCTEHUH K PacCEICHUION.

Tema 9. Iko0rus c000IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. TeHncnu). @yHKIMOHAJIBHbBIC
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTHI, KOHCYMEHTbHI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BelIEeCTB U OTOK YHEPTUU
B DKOCUCTEME.

OCHOBHBIE TOKA3aTENM SKOCUCTEMBI. broMacca 1 mpoAyKIHs. DKOJIOTHYECKHE
nUpamMuabl YUCENl, OMOMACChl U SHEPTUU.



Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Dayxmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIleccuu. [lepBuuHbBIE U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOIOrEHHbIE BO3JCUCTBUS Ha
cykneccuu. Knnmakcnoe cooOuiectBo. bruopasznoobdpasue u nmoiaHoTa KpyroBopora
BEI[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCmEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrtema. ArporeHo3. Paznnuuns
MEK]ly aHTPOIIOTEHHBIMH U MIPUPOAHBIMU IKOCUCTEMAMU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomuzaiusi Tropojckoil ¢ayHbel. buonoruueckoe u
XO034MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocucteMax. Ponb kackadnozo 3¢ghghexkma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 yHxkyuonuposanuu sxocucmem. 1lepeHOC FHEPTUA U BEIIECTB MEXKAY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISILUN U YKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3JICHCTBUH.

Mexanuzmwl 6030eticmaus 3a2pA3HeHUl PA3HbLLIX MUNO08 HA CYOOPSAHU3MEHHOM,
OP2AHUSMEHHOM, — NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOGHAX,  OCHOGbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmaus. MeToaoaorus
MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOIIOTE€HHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

IIUPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOTO Jiecay, «DyHKIMOHAIbHbBIC
IPYIIIBI OPraHU3MOB B IKOcUCTEMEY, « KpyrOBOpPOT BEIIECTB B SKOCUCTEMEY, «I enu
nuTaHus (macTOWIHAs, JETPUTHAs)», «IKOJOTHYEeCKas NUpaMuaa YHUCEID,
«IKonorudeckas mupamMuia OMOMACChl», «IKOJIOTHUYECKass MUpaMUa SHEPTUNY,
«ObpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBlIeHHE Jieca MOcie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHose», «[Ipumepsl ypObosKocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIl |
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «lV3ydeHue pazHOOOpazusi MEIKUX IMOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX 3KOCUCTEMAX).

IKCKypcHusi «DKCKYpCHUsl B TUIIHYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».



IKCKYypcusi «DKCKYpCUsl B arposKocucTeMy (Ha MOJie WM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3kocucTeMa

buocdepa — obmieranerapHass o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WIIH
CyIleCTBOBaJa kU3Hb. Pa3zBuTHe npejacTaBieHuilt o obuocdepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rio0abHOM PKOcUCTeMbI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyropopoTsl
BEI[ECTB U OMOTEOXUMHUUYECKHUE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH SIBICHUH B
ouocdepe.

3onanbHOCTH OHuochepsl. [Touarre o 6uome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOMHBIE Ji€Ca, CMENIAHHbIE W IIUPOKOJHUCTBEHHBIE Jieca, CTENHU, CABaHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhA. KilnMaT, pacCTUTENbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsi: B. . Bepuanckuid, 3. 3rocc.

Tabmuuel u cxemsl: «['eocdhepnl 3emin», «KpyroBopoT azora B MpUPOJELY,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinnmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanueiii gec», «lIIupokoancTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OLIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeloBEKa Ha
ouocdepy. 3arps3HeHne BO3aymIHON cpeabl. OxpaHa BO3yXa. 3arps3HEHNE BOTHOM
cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa MOYBEHHBIX
pecypcos. M3MeHeHnne kimumara.

AHTpOIIOT€HHOE BO3/ICHCTBUE HA PACTUTENBbHBIA U KUBOTHBIM MUp. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansemblie npupoansie Tteppuropun (OOIIT).
boranudeckue caipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEJIOBEUECTBA W TMPUPOJIBI.
PanronanpHO€  MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpasust 3emum. OOmue 3aKOHOMEPHOCTH TJIO0ATBHBIX HSKOJOTHUUYECKHUX
Kpu3ucoB. OCOOEHHOCTHU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCIICICTBUSI.



Pa3Butrie METOJIOB MOHUTOPUHIA PAa3BUTHUS OMNACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvie uUcCcie008anus nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonocuueckoe pasnoobpasue u buopecypchni.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneyugaroujue 00ocmyn K
uHgopmayuu no  CcOCMoAHUIO OMOENbHLIX 68U008 U dKkocucmem. (OCHOBbL
9Kopeabuiumayuyu dKocucmem U Ccnocooos 060pvObI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JdeMoHCcTpaMuA

Tabnuibl U cxeMbl: «3arpsiz3HeHne atMocepbi», «3arpsa3HeHue ruipochepbn,
«3arps3Henue nouBb», «[lapHukoBbIit adhexT», «Oco00 oxpaHseMble IPUPOTHBIC
TeppuTOpun», «MoAeIH yIpaBIsieMOTo MUPay.

O6opynoBanue: (ororpaguu OxXpaHsSEMbIX PAacCTEHUM U KUBOTHBIX KpacHoit
kHUr" Poccutickoilt @enepannu, KpacHol KHUTH pervoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTU HA YPOBHE CPEJHEI'O OBIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHEHIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOY4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS MPOTPAMMBI 110 OMOJIOTHH JIOCTUTAIOTCS B
CANHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaaullMsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, npupojae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN AESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITEILHOCTH MPHU CO3TaHUH YUEOHBIX
MPOEKTOB, pEHICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/a4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATH B CBOUX ACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBaXKUTEIBHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

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

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTe OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMAaHHUE YMOLUOHAIBHOTO BO3JICVCTBUS KUBOM IPUPOABI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

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

NOHMMAaHUE U peanu3alysi 310poBoro 1 6e30macHoro oopasa *Ku3Hu (310poBOE
MUTaHKUE, COOJIIOIEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTObIXa, perysipHas (Qu3uueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHUMAHWE LEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTU MacTEPCTBA, TPYA0IO0HE;

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

UHTEpEC K pa3inyHbIM cepaM npodhecCHOHATbHON NesSTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIEHHUE K MPUPOJE KaK UICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00ATBHOTO XapakTepa 3KOJOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHUS TIpU  peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPAaBHOBECHS B HSKOCHUCTEMax, OXpaHy BHUIIOB,
AKOCHUCTEM, OrOochephl);

AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEW IPUPOTHON
cpene, yMEHHE IMPOrHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIMYue Pa3BUTOTO SKOJOTUYECKOTO MBIIIJICHUSI, IKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKA U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieuyeHus: HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

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

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOJTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO M UCCIEA0BATEIBCKYIO AESATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3ysbTaThl OCBOSHUS y4eOHOro mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNe, HAOII0IeHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAJIbHbBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
obecnieunBaroniye GopMupoBaHue PYyHKIMOHAIBHOW IPaMOTHOCTH U COIMATIBLHOM
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl — UCIOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydueHus OMOJI0THU Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABAaTEJIbLHLIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OMPENCIATh 1ETU JeATCILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABICHHS CYyIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUMH B U3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a TaKxke
MPOTUBOPEYHMII PAa3HOTO POJiA, BBISIBICHHBIX B PA3IUYHBIX HH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3pabaTrbhiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUM ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJBl JEIATEIBHOCTH IO MOJYYEHHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIN TOUCK MEepeHoca CPEeACTB M CHocoO0B
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OPUTrMHAJIbHBIE MOIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBPIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HpPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOIUMOM 71l BBIMTOTHEHUS YICOHBIX
3a/1ay;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYECKUE 3HaKW W CUMBOJBI, (OpPMYJbl, aOOpeBHATypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIIHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISITh KOMMYHUKAIIMU BO BCeX chepax *KU3HU, AKTUBHO Yy4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3a/layy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3HMIMI APYTUX YYaCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUSA, MOHUMATh
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMAaTh M MCIOJb30BATh MPEUMYILIECTBA KOMAaHIHON M WHAMBUAYAJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILIEHUH Y4eOHOH 3aauH;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pEIICHUS B )KU3HEHHBIX U YY€OHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIbLHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHU;

JieN1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, WX PpE3YyJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

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

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEATEIIbHOCTH;



3) npunsiTHe ceds U APYrux:
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIMH JIPYTOr0 YEJIOBEKA.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuuyecKue Il OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peaNbHBIX XU3HEHHBIX CUTyarnusaxX. [IpemMeTHble pe3ynbTaThl MPEACTaBICHBI TI0
rojiaM u3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 11
Kaacce TOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B ITO3HAHWM 3aKOHOB MPHUPOJLI W PEHICHUU 3SKOJOTHUECKHUX
mpoOJeM 4YeloBeuecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATIBLHOTO
MPUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUM IIECHHOCTHOTO OTHOIIICHUS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJAJIETh CHUCTEMOW OMOJOTHYECKUX 3HAHWW, KOTOpas BKIIOYACT
OTIpEJICICHUs] W TIOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OUOJIOTHYECKUX
TEPMUHOB W TOHATHM (BHI, 3KOCHUCTeMa, Ouocdepa), OHOIOTHUYECKHE TEOpUHU
(oBomrormonHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPUS SBOJIOINH), YICHUS
(A. H. CeBepuioBa — 0 nyTsiX 1 HanpasieHusx sBontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus J[x. Xapam u B. BaiinOepra,
3apoapiieBoro cxojacrBa K. M. boapa), mpaBuna (munumyma HO. Jlubuxa,
AKOJIOTMYECKON NUpaMuIbl 3HEpPruM), rumnore3sl (runmoreza «vupa PHK» V.
['unGepra);

YyMEHUE  BJQJCTh  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHWUS,
WCITOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, M3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CTIOCOO0AMM BBISIBJICHUS H
OLICHKH aHTPOIOT€HHbIX U3MEHEHUI B PUPO/IE;

YMEHUE BBIJIEIATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHOTEOLEHO30B,
PKOCUCTEM M Ouochepbl, CTAOMIU3UPYIOLIETO, ABMXXYUIETO M Pa3pbIBAIOIIETO



€CTECTBEHHOI'0 0TOOPa, AJIIONAaTPUUECKOT0 U CUMIATPUIECKOr0 BUI000pa3oBaHus,
BIUSHUS  JBWKYIIUX  CHJ  DBOJIOIMM  Ha  TEHOMOHJ  TOMYJISINH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHWMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIHUH,
JIBIDKYIIAMH CHJIAaMHA aHTPOIIOTeHE3a, KOMITIOHEHTAMHU DPa3IMYHBIX SKOCHCTEM WU
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie 0OUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMITIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B YKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTRA;

YMEHHUE pemaTh OMOJOTHIECKUE 3aa91, BBISABIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJy UCCIIEAYEMBIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYS IElb KCCIEIO0BAaHUS, AHATU3UPOBATH IOJTYyUYEHHBIC
pE3yNbTATHI U JIeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJIYYCHHBIC  pe3yJbTaThl Ha  YYEHUUYECKHX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEIOBEKa
W YEIIOBEYCCKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOC00axX IMPea0TBpAICHUSI
ri100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp OyayIieil mpodecCHoHATbHON
JEATEeTLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YTJIYyOJIATh TI03HABATENbHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmt U MPOJOIKEHUE
OMOJIOTMUYECKOT0 00pa30BaHusl B OPraHU3ALMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Komrpomsusre  Mparrmseckume (undposBbie)
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 3apox/IeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 3
MPEJICTABICHUI B OMOJIOTHI
Mukpo3Botous 1 €€ pe3yabTaThl 28 2
Makpo3Bostonus 1 €€ pe3yabTaThl 12
4 [IpoucxoxaeHue U pa3BUTHE KU3HH Ha 30 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 20 1
DKOJIOrusg — HayKa O B3aMMOOTHOIIEHUSIX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 6 0.5
C OKpYXKaroIei cpeoit
Opranu3msl 4 cpesja 0OuTaHUs 18 1.5
DKoJ0Tusl BUJOB U MOIMYJISILIUMA 18 0.5
9 DKos0rus coo01IecTB. DKOJIOTHYECKHE 24 05
CHCTEMBI
10 brocdepa — riobaibHas SKOCUCTEMA 12
11 YenoBek U OKpysKarolas cpeaa 12
12 PesepBHOE Bpemst 16
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 204 0 7.5







HOYPOYHOE INIVIAHUPOBAHUE



11 KJIACC

Ne
n/n

Tema ypoka

OBOIIOLMOHHAS TEOPUS
Y. JlapBuHa
JIBrKy1IHe CHIIBI
9BOJIIOLIMM BUJIOB 110 Y.
Hapsuny

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

JlomoaHuTeIbHAS
uHopmanus

3-4

boprba 3a
CYIIIECTBOBAHUE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD

7-9

10-

11

12-
13

dopMHpOBaHHE
CUHTETUYECKON TEOpUHN
HBOJIIOLIAN

OTarbl 3BOIIOIMOHHOTO
mporuecca:
MHUKPOIBOIIOLHUS U
MaKpOIBOTIOLUSA
[Homynsauus —
JJIEMEHTAapHAasl €IUHULIA
JBOJIIOLINH

3aKOH F€HETUUYECKOT O

paBHOBecus JIx.
Xapnu, B. Baiin6epra.

0.5




JlaboparopHas pabota
«Bp1sBICHUE
U3MEHYUBOCTH Y
oco0elt 0JJHOTO BHIa»

Pemenue 3a1ay Ha

12- 3akoH JIx. Xapau, B.
Baiin6epra.

17 DeMeHTapHbIC
(baKkTOpbI IBOTIOIUN
OddexT ocHoBaTENS.

18 OddexT OyTHIIOYHOTO
TOPJIBIIIKA
Murpanuu. M3onsmuuu

19- TOTTYJISIIINIA:

20 reorpaguueckas,
Ounonoruveckas

21 EcTecTBenHsbIit 0TOOD
— HaIpPaBJISIFOIIHMA

22
dakTop BOMOLINU

23- Penrenne 3amanuit

24 KM EI'D

25 [TonoBoit oT60p
[Tpucnioco0neHHOCTh
OpPTaHU3MOB KaK

26- pe3yabTaT 05

27 MHUKPOIBOJIOLUH. '

JlaGoparopHas paboTa
«M3yuenune




apoMop(h030B u
UIMOaIaNTalul y
pacTeHuit u
YKHUBOTHBIX»

28-
30

IIpumepsr
npucnocoOIeHui y
OpPraHU3MOB:
MOpP(OJIOTHYECKHE,
du3noIOrNUecKue,
OHMOXHMUYECKHE,
MOBE/ICHYCCKUE.
JlaGopaTtopHnast pabota
«[Ipucnocobnenus
OpPraHUu3MOB H X
OTHOCHUTEJIbHAS
1EI1eCO00Pa3HOCTh)»

0.5

31-
32

Bun, ero kpurepnu n
CTPYKTYypa.
JlaGopaTtopHnast pabota
«CpaBHEHHE BUJIOB 110
MOpP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

33

34-
35

36-
37

CrtpykTtypa B
BunooOpa3zoBanue kak
pe3ynbTar
MHKPO3BOJTIOIHH
CBs13b MUKPOIBOJIIOIIUU
Y SIHJIEMHUOJIOTHH




38-
39

MakposBonronus.
[TaneonTonornueckue
METO/bI U3y4YEHUs
9BOJIIOLIUU

40

Buoreorpaduueckue
MCTObI U3YUCHUS
9BOJIOINU

42

OMOPHOIOTHIECKHE U
CpaBHHUTCIIBHO-
MopdoornuecKue
MCTOJbI U3YUYCHUS
9BOJIFOIIAN

43

MonekyispHo-
TCHETUUECKHCE,
OMOXUMHUYECKHE U
MaTeMaTUIeCKHE
METO/Ibl U3YUEHUS
SBOIIOIUN

44

OO01ue
3aKOHOMEPHOCTH
SBOJIIOINH

45

46

47-
48

AnlanTiBHAas paauanus.
HepaBHoMepHOCTB
TEMITIOB DBOJIIOIAH
O06o06mIcHuE U
MOBTOPEHHE 3HAHUU 11O
SBOIIOIUHN

Pemenune 3amad no
TEMC ((3BOJ'IIOI_[I/ISI»




Hayunble rumnoressl

gg- IPOMCXOXKACHUS )KU3HU
Ha 3emiie
[onayuHnsie

o1 IIPEJICTaBICHUS O
3apOXKICHUU KU3HU

59 OCHOBHBIE 3Tallb

5 3_ HEOPraHNYEeCKON
HBOJIOIUH

54 ['nnore3sl 3apoKaAeHUs
KHU3HU
HUcrtopus 3emiu u
METO/bI €€ U3yUCHHUSL.

55- JlaGopaTopHnas pabota

57 «M3yuenue u onucaHue 05
UCKOIIaeMbIX OCTaTKOB
JPEBHUX OPTaHU3MOBY

58 HauanbHble sTanbl

5 9- OpraHU4YeCcKon
9BOJIIOLIUH

60 DBOITIONNS DYKAPUOT
OcHoOBHBIE 3TaIbI
HBOJIIOLUH
pPacTUTENEHOTO MHUDA.

61- [TpakTnueckas pabota

63 «M3yuenne 05
0coOeHHOCTeH

CTPOEHHUsI paCTEHUN
pPa3HbBIX OTIEIOBY




OCHOBHBIE TAIIBI

64 3BOJIIOIUU KUBOTHOT'O
MHupa
OBOJIIOLHS KUBOTHEBIX.
[IpakTuyeckas pabora
«M3yuenue

65- .

67 0COOEHHOCTEH 0.5
CTPOCHUS
MMO3BOHOYHBIX
JKMBOTHBIX»

68 Pa3suTne xu3HM Ha

5 9- 3emuie 1o 3pam U
epuoIam

70 Pemenne 3amanuii Ha

7 1_ MOCIEA0BATEILHOCTh
BO3HUKHOBEHHMS YKU3HHU
MaccoBble BEIMHpPAHUS

72 — DKOJIOTUYECKUE
KPHU3HUCHI MPOIILIOTO
CoBpeMeHHbIN

73 9KOJIOTMYECKUH KpU3HC,
€ro 0COOCHHOCTH

74 CoBpemMeHHas cuctema

7 5- OpPTaHHYECKOTO
MPOIILIOTO
OCHOBHEIE

76 CHCTEMATHYECKHUE

IpYMIIbI OPTraHU3MOB




O060061EHNE U

" MOBTOPEHHE MaTepurasa

78 AHTpOTOJIOTHS —
HayKa O 4eJIOBEKe
Pa3zButne

79- MIPEACTABICHUH O

80 MIPOUCX 0K ICHUH
YyeJg0BeKa
MecTo yeoBeKa B
CHCTEME
OpPraHUYECKOro MHpA.

81 JlaGopaTtopHnas pabota

3 2_ «U3yuenune 0.5
0COOCHHOCTEH
CTPOCHHUS CKeJleTa
YeJI0BEKa, CBSI3aHHBIX C
MPSIMOXOKIICHHEM)

83 JIBroKyIre CHIIBI
aHTpPOIIOTeHe3a
CooTHolIeHUE

84- OMOJIOTUYECKHUX U

85 COLIMATBHBIX (aKTOPOB
B aHTPOIIOTeHE3e

86- OCHOBHBIE CTaIUU

87 AHTPOIIOreHE3a

88- Pemnrenne 3aganue

89 KWM no anTonorenesy




Ilaneoreneruka u

90
aJIEOT€HOMHUKA

91- OBOJIIOLHS

92 COBPEMEHHOTO
YyeJaoBeKa
UYenoBeveckue pachl.
[IpakTuueckas padota

93-

94 «U3yuenune 0.5
IKOJIOTHYECKHUX
aJanTanui 4eII0BEeKa

95- Pemenue 3amanuii 1o

96 KM EI'D

97 MeXaucuIInHapHbIC
METO/Ibl aHTPOIIOJIOTHUH
0O00011eHne "

98 MOBTOPEHUE 3HAHUH 110
AHTPOTCHE3Y

99 3apoxaeHue u
Pa3BUTHE YKOJIOTHH
MeTo1bl SKOJIOTHH.

100 JlaGoparopHas paboTa

10 1- «3y4yeHune MeTo10B 0.5
HKOJIOTMYCCKHUX
HUCCIICIOBAHMI»
3HaueHHuE

102 9KOJIOTHYECKNX 3HAHUH

JJIA 4€II0BCKa




103-
104

DKOJIOTHYECKHE
(bakTopsI

105-
106

107-
108

109-
110

AlGuotnyeckue
dakropsl. CBET Kak
AKOJIOTMYECKHI
dakrop. JlabopaTopHas
pabora «BplsiBiieHUE
MIPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO
CBETa»

AOuoTuyeckue
dakropsl. Temneparypa
KaK 9KOJIOTUYECKHIA
daktop. JlaboparopHas
paboTta «BblsBieHHE
MIPUCTIOCOOICHU I
OPTaHW3MOB K BIIHSTHHIO
TEMIIEPATYPHI»

Abuornueckue
dakropsl. BrnaxHocTh
KaK dKOJIOTHYCCKUI
daktop. JlaboparopHas
paborta
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHUi
U3 Pa3HBbIX MECT
obuTaHus»

0.5

0.5

0.5

111

Cpenpl oouTanus
OpPraHu3MoOB




112-

buosornueckue puTMsl

113
Kuznennrle popMbl
114 $op
OpraHU3MOB
Penrenue 3aganui
115-
KM no teme
116
«IKOJIOTHS»
117-
buotnueckue dakTops
118
3HayeHue OMOTHYECKHAX
B3aUMOJICUCTBUN 11
119 CYIIIECTBOBAHUS
OpraHU3MOB B CpeJie
oOuranusa
120 Pemenne 3amanuii 1o
KM 1o Teme
121
«IKOJIOTHS»
DKOJIOTHUECKHE
122-
XapaKTEPUCTUKHA
123 PaxTep
MOTTYJISIITAH
OCHOBHBIE TTOKa3aTeIN
TOTTYJISIIINH:
124 YHCIICHHOCTb,
MJIOTHOCTh, BO3pacTHAas
Y TI0JIOBAsI CTPYKTYypa
OcCHOBHBIE TTOKa3aTeIN
125 HOIYJISALIAN:

POXIAAEMOCTD,




IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

126 DKojoruuecKas
CTPYKTYypa MOIYJISIHHA

127 HI/II.—.IaMI/IKa HOMYJISIIHH
U e€ peryJsius
Kpussie pocra

128- YUCIICHHOCTH

129 nomyssituu. Kpubie
BBDKHBaHUS

130-  Pemenue

133 9KOJIOTHYCCKUX- 3aa4
DKoJoruyeckasi HUIa
Buja. JlaboparopHas

134- paborta 05

135 «IIpucrocobnenwus '
CEMsIH paCTeHUN K
pacceneHuro»

136 Bu xkak CI:ICTeMa
TOTTYJISITTAA

137- 3aKOHOMEPHOCTH )

138 MOBEJICHUS U MUTPAIHii
JKUBOTHBIX

139-  OO6oOmenue u

140 MIOBTOPEHHME MaTepHana

141- Coo0111ecTBO

142 OpPTaHU3MOB —

OHMOILIEHO3




DKocucTeMa Kak

143
OTKpBITas cucTeMa

144 Kpyrosopor BemiecTs u
MOTOK YHEPTUU B

145 P
HKOCUCTEME

146 OcHoBHbIE TIOKa3aTeNn
9KOCUCTEMBbI
DKOJOTUYECKHE
MUPAMHU/IBI.

147- P
CocraBieHue

148
9KOJIOTHYECKUX
MUpaMH]L

149- HN3smenenus cooOiecTn

150 — CYKIECCUU
[Ipuponusie
HKOCHUCTEMBI.

151-

152 DKOCHUCTEMBI 03€p U
peK. DKOCUCTEMBI
MOpPEN U OKEAHOB
[Ipuponusie
HKOCHUCTEMBI.

153- 5

KOCUCTEMBI TYH]T

154 . yH p’
JIECOB, CTETIEH,
MyCTHIHBb

155 CemuHap pa3zHOOOpa3us
9KOCHUCTEM

156

3abalikanbCKOro Kpas




157

AHTpPOIIOT€HHBIE
9KOCHCTEMBI

158-
159

YpO0o3KOCHCTEMEI.
[IpakTuyeckas pabora
«3y4yenue u onucanue
ypOOIKOCUCTEMBI»

0.5

160

3aKOHOMEPHOCTH
dbopMUpOBaHUS
OCHOBHBIX
B3aUMO/JICUCTBUI
OpPTaHHU3MOB B
9KOCUCTEMAxX

161

162-
164

165

MexaHu3mbl
BO3JECHCTBUS
3arpsI3HEHUHN Pa3HbIX
TUTIOB Ha
CcyOOpraHu3MEeHHOM,
OpPraHU3MEHHOM,
MONYJISLIMOHHOM U
3KOCUCTEMHOM
YPOBHSIX

Pemenue 3aganuit
KM 1o teme
«OKoIoTUsg
CO00IIIEeCTB»
buochepa —
oO1ierianeTapHas
000J1049Ka 3eMIIH




Vuenue B. U.

166 Bepnanckoro o
ouocdepe

167- 3aKOHOMEPHOCTHU

168 CYIIIECTBOBAHUS
ounocdepsr

169- KpyroBopoTs! BeliecTB

170 1 OMOTCOXMMHUYECKUE
IIUKJITBI
30HANBHOCTh

171 6uochepsl. OCHOBHBIE
OHOMBI CyIIN

172- = YcToluuBOCTH

173 ouocdepsl

174-  Dxomoruueckue

175 KPH3HUCHI U UX IPUYHHBI

176 Pemenne 3agau KM
o Teme «buocdepa»

177- Bo3sneiicTBrue uenoBeka

178 Ha Ouocdepy
AHTpPOIIOT€HHOE

179-  Bo3nelicTBUE HA

180 PaCTHTEIBHBIA U
JKUBOTHBIN MUD

181- OxpaHna npupoisl

182

183- OCHOBHbIE TPUHIIUIIBI

184 YCTOMYMBOTO Pa3BUTHUSA




YyeJ0BeUYeCTBa U
TIPUPO/IBI
PanuonansHOE
185 MPHUPOJIOTIONB30BAHUE U
18 6- COXpaHCHHE
OMOJIOrIYECKOro
pazHooOpa3us 3emiu
187 O0o0061IeH1E 10 TEME
18 8- «MuKpo3BOIIOLIUA U €€
Pe3YJIbTAThD)
189 O060011IEHNE IO TEME
19 0- «MakposBoJIIOLIUS U €€
Pe3YIIbTAThD)
O0600I11IeHNE IO TEME
191-  «IIpoucxoxnenue u
193 pa3BUTHE )KU3HU HA
3emiie»
O0o0mIeHNE TT0 TeME
194-  «IIpoucxoxnenue
196 JeJIoBeKa —
AHTPOTIOTEHE3)»
O00011eHME 10 TEME
197-  «Oxonorus — Hayka o
198 B3aMMOOTHOIIICHUSIX
OpPTaHU3MOBY
199 O00011eHME 110 TEME
20 0_ «Opranusmsl 1 cpeaa
obouTaHusI»




O0001enue Mo TeMe
201 «IKOJIOTUSA BUIOB U
TIOMYJISIIIA

O00011IEHIE TT0 TEME
202 «buocdepa —
rio0anpHas

JKOCUCTEMA»

Pemenue 3amanuii
KUM EI'D

O06o0061IEHNE U
MIOBTOPCHHE

203

204

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

204

10







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






