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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o yaeOHoMy mpenmery "buonorus" (manee - OHOMIOTHA) Ha YPOBHE CPEIHETO
obmiero odpazoBanus paspaborana Ha ocHoBe PenepanpHOro 3akoHa oT 29.12.2012 Ne 273-03
«0O0 obpaszoBannn B Poccuiickoit ®eaepanumn», ®I'OC COO, Konmenmuu mnpernogaBaHUs
yaeOHoro mpemMera «bHOIOTHA» W OCHOBHBIX IMOJIOKEHHH (efepaabHOH pabodell mporpaMMbl
BOCIIUTAHMUS.

Vuebnriii npenmer «buonorus» yrinyonénHoro ypoeHs wusydeHus (10-11 xmaccsr)
SIBJIIeTCA OJTHUM H3 KOMIIOHEHTOB IpeJIMeTHOH o0nacTH «EcTecTBeHHO-HAYYHBIE IpeIMETHI».
CornacHo mnonoxkenusm @OI'OC COO mnpoduibHble y4yeOHBIE IpeMeThl, H3y4daeMble Ha
VIIIYOIIEHHOM YPOBHE, ABIAIOTCA CIIocoOoM muddepeHIHaH 00yIeHHS Ha YPOBHE CpPEIHETO
obmrero o0pa3oBaHHs H IPU3BaHBI 00eCIEUHTh NPEEeMCTBEHHOCTL MeEXKIy OCHOBHBIM OOINNM,
CpeIHHM OOIIHM, CpeIHHM INpodecCHOHAILHBIM H BBICIINM oOpa3zoBaHueM. B To ke Bpems
KaK/IBIH U3 3THX Y4eOHBIX Mpe/IMEeTOB JIOJKeH OBITh OpUEeHTHPOBAH Ha IPHOPUTETHOE pellleHne
00pa3oBaTelIbHBIX, BOCHHUTATEIRHBIX M Pa3BHBAIONINX 3aJ[a4, CBA3AHHBIX C NpodopHeHTaIHei
00y4JarIUXcs W CTUMYITHPOBaHHEM HHTepeca K KOHKPETHOM o0JacTH HaydHOTO 3HaHHS,
CBSA3aHHOTO ¢ OHOJOTHel, MeOUIIMHON, 3KOJOTHel, IICHXOJIOTHel, CIIOPTOM HJIH BOCHHBIM
TICIIOM.

[Iporpamma mmo yuebHOMY mpeamMery "buosormsa” maér mpeacTaBlIeHHe O IEIH H 3aJadax
M3y4eHHs yaeOHOro npejmera «bHOIOTHA» Ha YIIIyOIEHHOM YpOBHe, ollpejielisieT 00s3arenpHoe
(MHBapHaHTHOE) Ipe/IMETHOE CcoJlepiKaHHe, ero CTPYKTYpHpPOBaHHe IO pazjiellaM H TeMaM,
pacrpeJielieHde 110 KJlaccaM, peKOMeHyeT IocTie/I0BaTelbHOCTh H3ydeHHs yaeOHoro MaTepHana
C Y4&TOM MEKIIpeIMETHBIX M BHYTPHIIPEAMETHBIX CBSI3eH, JIOTHKH YyueOHOro IIpollecca,
BO3pACTHBIX ocoOeHHOCcTel oOydaromuxcsa. B mporpamme mo OHOJIOTHHU pealn30BaH IPHHITHIL
IIPEEMCTBEHHOCTH C MH3YUCHHEM OHOJOTHH Ha YpOBHE OCHOBHOTO OOIIero o0pa3oBaHHA,
Omarojlaps 4yeMy IpocMaTpHBaeTcsl  HAlpaBIeHHOCThL Ha  IOcCJeJylolllee  pa3BUTHE
Ononornyecknx 3HAHUH, OPHEHTHPOBAaHHBIX Ha (OPMHpPOBaHHE ecTeCTBEHHO-HAYIHOTO
MHPOBO33PEHHUS, IKOJIOTHIeCKOT0 MBIIUICHHS, Mpe/ICTaBIeHHH O 3JIOpPOBOM o0paze KH3HH, Ha
BOCIHTaHHE OepeXKHOro OTHONIEHUS K OKpyXKalolel IpHuponaHoi cpeme. B mporpamme mo
Omomorum Takke IIOKa3aHBI BO3MOXKHOCTH yueOHOro mpenmera «bHOIOTHS» B pealH3allH{
tpeboBanmii PI'OC COO K IIaHUPYEMBIM JIHYHOCTHEIM, METANpeIMETHBEIM H IIPEeIMETHBEIM
pe3yibprataM oOydeHHs H B (OPMHPOBAaHHH OCHOBHBIX BHJOB Y4eOHO-TIO3HaBaTellLHOI
JesiTeIbHOCTH OOy4aroNuXcsl M0 OCBOEHHUIO CcOJlepXKaHUs OHollorndeckoro oOpa3oBaHHsS Ha
YpOBHE cpe/iHero o01iero o0pazoBaHus.

VueOHBI npeamer «bHolorus» Ha YpOBHE cpelHEro odmiero odpa3oBaHHS 3aBepllaeT
Omnomorudeckoe oOpa3oBaHIe B IIKOJC U OPUSHTHPOBAH Ha paclIipeHHe H yriayOieHHe 3HaHHUN
o0yJaronuxcsi O JKHBOH IIPUpPOJAE, OCHOBaX MOJEKYSIPHOH U KJICTOYHOH OHOJIOTHH,
SMOPHOJIOTHH U OHONOTHH PAa3BUTHS, T€HETHKH, CeJIeKIIHH, OHOTEXHOJOTHH, SBOJIOIHOHHOTO
YUeHHS U KOJIOTHH.

HNzydyenue ydeOHOrO npe/iMeTa «bHoIOTH» Ha YIITyOJIeHHOM YpOBHE OpPHEHTHPOBAHO Ha
IIOJITOTOBKY OOYYAIOIIMXCS K IIOCIEIYIONIeMY IOMydYeHHNIo OHolormdeckoro oOpa3oBaHHs B
By3aX M OpraHH3aIlsIX cpeHero mpodeccHoHaIbHOro odpa3oBaHus. OCHOBY €T0 COIep:KaHUs
COCTaBIfAeT cHUcTeMa OHOJIOTHYCCKUX 3HAHUH, IMONYUYEHHBIX NpPH H3yUeHUH OOyUaIOIIUMUCS
COOTBETCTBYIOIIMX CHCTeMaTHYeCKHX pa3jielloB OHOIIOTHMH Ha YpOBHE OCHOBHOIO 0OMNIero
obOpazoBanus, B 10—11 kiaccax 3TH 3HaHHA OJIYYAKOT pa3BUTHE. TakK, paclupeHbl U YIIIyOJIeHbI
Omonornyeckne 3HAHHUA O PACTeHHAX, KHBOTHBIX, rpudax, OaKTepHsX, OpraHH3Me 4YellOBeKa,
0o0IMX 3aKOHOMEPHOCTSAX JKHM3HH, IOMOJIHHUTEILHO BKIIOUCHHI OMOJIOTHYECKHE CBEICHUS
MIPUKJIQIHOTO U TOHMCKOBOTO XapakTepa, KOTOphle MOXHO HCIIOJIb30BaTh KaK OPUEHTHPHI JUIA
Ioclie/Tytolero Beioopa npodeccud. BozMokHa Taxke MHTerparys OHOJOTHYeCKHX 3HAHUI ¢



COOTBETCTBYIOIIMMH 3HAHUSAMHU, TOTYISHHBIMU 00yYalOMUMUCS IPH H3ydeHUN (U3UKH, XHMHUH,
reorpauH 1 MaTEMAaTHKH.

CtpykTypa mporpaMMbl I0 yduyeOHOMY mpenmMery "buomormsa" oTpaxaeT CHCTEMHO-
YPOBHEBBIII H SBONIOIHOHHBIH IMOAXOIB K H3Y4YeHHIO Ononoruu. CoriacHO MM, H3YJaroTCs
CBOHCTBAa M 3aKOHOMEPHOCTH, XapaKTepHEIC IS JKHUBBIX CHCTEM Pa3HOTO YPOBHS OpTraHH3alIllH,
SBOJIIOIMH OpPTaHHYECKOTO MHpa Ha 3eMiIe, COXpaHeHHS OHOJIOTHYCCKOTO pa3zHOOOpa3Hsd
miaHeTel. Tak, B 10 KiTacce HM3yYarOTCsA OCHOBBI MOJISKY/IAPHOM M KJICTOYHOH OHMOJIOTHUH,
SMOPHOJIOTHH U OHOJIOTHH Pa3BUTHS, T€HETHKH U CeJIeKIIUH, OMOTeXHOJIOTHH ¥ CHHTeTHYeCKOH
OHONOTHY, aKTYaIH3HUPYIOTCS 3HaHUA oOOydarolmuxcs 1o OoTaHUKe, 300JIOTHH, AaHATOMHH,
¢duznonorun venopeka. B 11 kiacce M3y4aroTcs SBOIIOIHOHHOE y4YeHHE, OCHOBBI HKOJIOTHH H
yaeHHe 0 onocdepe.

Vuebupii npemMer «bHomorus» mpu3BaH 00eCMEeYUT: OCBOSHHE OO0YYAIOIIHMHCST
OMOJIOTHYECKUX TEOpPHH H 3aKOHOB, HJCH, IPHHITHIIOB H IIPAaBIWI, JICXKAIINX B OCHOBE
COBPEMEHHOH ecTeCTBeHHO-HAYYHOH KapTHHBI MHUpA, 3HAHUH O CTPOSHHH, MHOroo0pazuu U
0COOCHHOCTAX KIIETKH, OpraHH3Ma, IOIYISAIUU, OHOIleH03a, DKOCHCTEMBI, O BBIIAIOIIHXCS
Hay4YHBIX JIOCTHIKEHHSIX, COBPEMEHHBIX HCCIIeJIOBAaHHSIX B OWOIIOTHH, NPUKIAJHBIX acleKTax
Omostormueckux 3HaHHil. JJIg pa3BUTHA H MOIACPKaHHA HHTepeca 00ydJalomMHUXCcsAd K OHOIOTHH
HapsaIy cO 3HAYUTEILHBIM O0BEMOM TEOPETHYESCKOTO MaTepHalla B COASPKaHHH MIPOTPaMMEI 110
OHOJIOTHH TPEeIYCMOTPEHO 3HAKOMCTBO C HCTOPHCH CTaHOBICHHS H Pa3BUTHA TOW HIH HHOH
o0nacTH OHMOJIOTHH, BKIQJIOM OTEUECTBEHHBIX M 3apyOeKHBIX YUEHBIX B pellleHHe BaKHEHIHX
OHONOTHYEeCKUX U KOJIIOTHUYECKUX IIPOOIeM.

[ens m3yuenus ydeOHoro npejMera «buolorus» Ha yrnyOln€HHOM YpOBHE — OBIAJICHHE
00yJaroNUMHCS 3HAHUSAMH O CTPYKTYpHO-()YHKIIHOHAJLHONH OpraHH3alliH JKHBBIX CHCTEM
pa3HOro paHTa U IPHOOpPETeHHEe YMEHHI HCIIONB30BaTh 3TH 3HAHHUA B (OPMUPOBAHHH HHTEpeca
K OIpenenéHHON 00acTH MpodecCHOHANIBHON JCATCILHOCTH, CBA3AHHOW ¢ OMOJIOTHEH, WIH K
BEIOOPY y4eOHOT0 3aBeJleHus JUIs IPOJI0JDKEHHS OMOJIOTHYeCKOro 00pa3oBaHusl.

JlocTikeHHe I1eld W3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOI€HHOM ypoBHe
obecrieqnBaeTcs pellleHueM CIIeYIONIHX 3a/1a4:

OCBOCHHE  OOYJAIOIMUMHCA CHCTEMBI  OHOJIOTHUECKHMX 3HAaHHH: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHAX, KOHIICHITHAX, THIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IIpaBIIIax,
COCTAaBJIAIONIHX COBPEMCHHYIO ©CTECTBCHHO-HAYIHYIO KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3ui U 0cOOEHHOCTSIX OMONOTHYEeCKHX cHCTeM (KJIeTKa, OPTaHHu3M, MONYIIAIHNS, BH/I,
OmnoreorieHo3, Omocdepa); o BBIJAIONINXCA OTKPBITUAX H COBPEMEHHBIX HCCIIEIOBAHUAX B
OHoIOIHY;

O3HAKOMJICHHE  OOYYaloIMuXcs ¢  MeToJaMH  IIO3HAaHUSA  SKHBOH  IIPHPOIBL:
HCCIIEIOBATCIECKUMH METOIaMH OHOJIOTHUSCKHX HAaYK (MOJEKYSIPHOH M KICTOYHOM OMOJIOTHH,
AMOPHOJIOTUH U OHOJIOTMH Pa3BHTHS, TCHETUKH H CEIICKITHH, OMOTEXHOJOTHH U CHHTETHUSCKON
OHONOTHH, TAJIEOHTONOTHH, OJKOIOTHH); MeTOJJaMH  CaMOCTOSTEIBHOTO  I[POBeJIeHHs
Omonornyecknux Hccie/oOBaHUII B JabopaTopud W B MpHpoje (HaOloJieHHe, H3MepeHHe,
JKCIIEPHMEHT, MOJIeJIPOBaHHe);

OBJIaJICHUE OOYYaIOIIMMHUCA YMEHHAMH: CaMOCTOSATSILHO HAXOMIHTh, aHAIH3HPOBAThH H
HCIIOIL30BaTh OHOJIOTHUSCKYIO0 HH(OPMAITHIO; TI0Ib30BaThCA OMOJOTHUSCKON TEPMHHOIOTHEH H
CHUMBOJIUKOH; YCTAaHaBIHMBAaTh CBA3bL MEXKIY pa3BUTHEM OHOJOTMH W  COITHAIBHO-
SKOHOMHYECKHMH M SKOJIOTHYECKHMH Ipo0lieMaMH dYelloBeYecTBa; OIeHHBATh ITOCIE[CTBUS
CBoeil JIesTeIbHOCTH [0 OTHOINEHWI0 K OKpYXKaromled IpHpOJHOI cpejle, COOCTBEeHHOMY
3JIOPOBBI0O U 3JI0POBBIO  OKPYXKAIONUX JIIOjIel; OOOCHOBBIBAaTH M COOMIONATh  Mephl
npopUIaKTHKH HH(EKITHOHHBIX 3a00JeBaHMI, MpaBIIa MOBEICHUA B IPHPOIE H OOeCIIeUCHHS
0e30MacHOCTH COOCTBeHHOM >KH3He/IeATeIbHOCTH B YPe3BBIYalHBIX CUTYaIlUAX HPUPOJHOTO U
TeXHOTeHHOTO XapaKTepa; XapaKTepH30BaTh COBpPEeMeHHBIe HaydHble OTKPBITHS B 001acTu
OHOIOTH,



pazBUTHE Y 00y4JaIONMXCS MHTEJUIEKTYAIBHEIX H TBOPYECKHX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA € BBIJAIONIMMHCS OTKPHITHAMH H COBPEeMCHHBIMH HCCIICIOBaHHSAMH B OHOJIOTHUH,
pelmiaeMbIMH €0 IpoOiieMaMH, MeTOONIOTHEeH OHOJIOTHYeCKOro HCCIeOBAaHHA, IIPOBEICHHS
AKCIIEPHUMEHTANLHBIX HCCIICIOBAaHUI, pelleHHs OHOJOTHYEeCKUX 3alad, MOJEIHpPOBaHUs
OHoIornYecKnX 00HEKTOB U IIPOIIECCOB;

BOCHNTaHHE Y 00yJaronuxcs IIEHHOCTHOTO OTHONISHHS K JKMBOMH IPHpPOJE B LEIOM H K
OTHIeIbHEIM e o00beKTaM U SBICHHSIM; (QOpMHpOBaHHE 3KOJOTHYECKOH, TeHeTHYecKOH
IPaMOTHOCTH, OONIeH KYJIBTYpHl IOBeJIEHHS B MPUPOJe; HHTETPAIlMH ecTeCTBeHHO-Hay4HBIX
3HAHHI;

nproOpereHre 00YJarOIIUMHUCA KOMIIETEHTHOCTH B PAIlHOHAIBHOM IIPHPO/IONONIE30BAHHH
(cobmromennie TpaBHI IOBeIeHHA B IIpHpOJAe, OXpaHBl BHIOB, 3KOCHCTeM, Ouocdepsl),
COXpaHEHHH COOCTBEHHOTO 3/IOPOBBS H 3/IOPOBBSA OKPYKAIOUUX JIoAeH (coOMoMeHHs Mep
npodumakTuku ~ 3aboleBaHHM, oOeclieueHne  0Oe30MacHOCTH  JKU3HEICATCILHOCTH B
Ype3BBIYAIHBIX CHTYAITUAX IIPHPOJIHOTO U TEXHOT'eHHOI'O XapaKTepa) Ha OCHOBE HCIIOIh30BaHUSA
OnoJIOrH4ecKnuX 3HaHUU U YMEHHH B IIOBCEIHEBHOM KH3HH;

CO3/IaHHe YCIOBHH JUIS OCO3HAHHOIO BhIOOpa OOyYaroNMUMUCS WHIMBHIYAIBHOH
00pazoBaTeIbHON  TPAeKTOPHH, CIIOCOOCTBYIOMICH IMOCIACAYIOMIEMY Ipo¢eCcCHOHATHLHOMY
CaMOOIIpe/Ie]ICHHIO, B COOTBETCTBHH € HHIWBHIYaIbHBIMH HMHTEepecaMH U MOTpeOHOCTAMH
peruoHa.

OOmee 4HCIIO YacoB, OTBeJCHHBIX Ha H3ydeHHe OHONOTHH Ha YriayOJIeHHOM YpOBHE
cpejaHero oOiero obpazoBaHus, cocraBisier 204 ugaca: B 10 xmacce — 102 gaca (3 uaca B
HeJlen), B 11 kiacce — 102 gaca (3 yaca B Hejiento).

OTbop oOpraHu3allHOHHBEIX  (oOpM, METOZOB H CPeACTB OO0ydYeHHs  OHOJIOTHH
OCYIIECTBIICTCS ¢ YUETOM CHEIHU(HUKH €0 Co/ep>KaHHsA M HaIpaBIeHHOCTH Ha IPOJOLKEHHE
Omomoruyeckoro o0pa3oBaHHS B OpraHU3aIllUAX CpelHero IpodeccHOHAILHOTO M BEICHIETO
o0pazoBaHusL.

OO0s3aTeNIbHEIM YCJIOBHEM HpH OO0Y4YeHHH OHOJOTMU Ha YIIyOIEHHOM YpOBHE SBIIeTCS
IpoBeJ/ileHHe J1abopaTOpHBIX M MpakTHdeckuX pabor. Takxke ydacTue oOydaronuxcs B
BBIIIOJHEHNH TPOCKTHBIX M  y4eOHO-HCCIIeIOBAaTeNLCKUX padoT, TeMaTHKa KOTOPBIX
omnpejeldeTcs YyUHTelIeM Ha OCHOBE HMMEIOIIHXCS MaTepHalIbHO-TEXHHYSCKHX pEeCypcoB H
MECTHBIX IPHPOIHBIX YCIOBHIL.



Cogaep:xanue Kypca

Yray0.1eHHBlil ypOoBeHb

10 kaacce

Buojiorus kak KoOMILIeKC HAYK 0 KHBOI npupojie. bruojorus kak KOMILUIEKCHast HayKa.
CoBpeMeHHble HallpaplieHHs B Ouolioruu. CBi3b OMOJIOTHH C JIpYyTUMH HayKaMu. BrironHeHue
3aKOHOB (M3UKH H XUMHH B JkuBod mpupome. Cunmes ecmecmeeHHO-HAYUHO2O0 U
COYUOSYMAHUMAPHO20 3HAHUS HA COGPeMeHHOM rmane paszsumus yusuauzayuu. IlpakTudeckoe
3HaYeHHe OHONIOTHYSCKUX 3HAHHH.

buonoruueckue cucreMbl Kak IpeJMeT H3ydeHUs Ouosiorud. OCHOBHBIE IIPUHITHIIBI
opraHuzanuu 1 QyHKIIMOHUPOBAHUA OMOJOTHYECKUX CHCTeM. buonocuueckue cucmemvl pasHoix
ypoeHeil opeaHuzayuu. THUIOTe3sl W TEOPHUU, HX poOJib B (OPMUPOBAHHH COBPEMEHHOM
©CTeCTBEeHHO-HAyYHOU KapTHHBHI Mupa. MeTo/bl HAayYHOTO ITO3HAHUS OpTaHHYeCKOro MUpa.
DKcnepuMeHTalIbHbIe METOABI B OMOJIOTHH, cTaTUCTHUeCKas 00paboTka JaHHBIX.

CTpykrypHble U GYHKIIHOHAIbHbIE OCHOBBI KH3HH.

MoekyisgpHbIe OCHOBBI JKHU3HH. MakposiieMeHTH W MHUKpo3dJIeMeHThl. Heopranndeckue
BelectBa. Bojia, ee poip B xuBoil mnpupoje. ['mjapoduinsHocth U rujapodobHOCTE. Polb
MUHepaJIbHBIX colled B KieTke. OpraHuueckue BelllecTBa, IOHATHE O peryspHbIX U
Hepery/sIpHBIX OnomomiMepax. YTieBoabl. MoHocaxapHIbl, OJHTOCaXapHabl H IOIHCAXapHILL.
OyaKIUA  yraeBoaoB. JIumuapl, OyHKuH TUMUI0B. benku. @OyHKIHH OelkoB. MexaHH3M
neiictBus ¢epmentoB. Hykmennossie kucinotsl. JJHK: cTpoenne, cBoiicTBa, MecTONOIOKEHHE,
¢yuknuu. PHK: crpoenue, Bujibl, pynkriun. ATO®: crpoenue, pyHkimu. Jpyrue opranuyeckue
BelecTBa KieTku. HanorexHonoruu B Ouonorun. Kierka — crpykTypHas U (yHKIIHOHAJIbHAsA
e/lMHUNa opraHu3ma. Pazputne 1nurtolorud. CoBpeMeHHBIE METOJbl M3YUEeHHUS KIETKH.
Kietounast TeopHus B cBeTe COBPEMEHHBIX JAaHHBIX O CTPOSHHU U (PYHKIMIX KISTKU. Teopus
cumoOnorene3a. OcHOBHBIC YacTH M OpraHOHABI KiIeTKi. CTpoeHHe U QYHKINH OHMOIOTHIECKHX
MemOpan. Ilurommasma. Sapo. CrpoeHHe uW  QYHKIIHUH XpoMocoM. MeMOpaHHBIE U
HeMmeMOpanHble  opraHowjibl. Ilutockener. Bwirouenus. OCHOBHBIE — OTIHYHTENIbHbBIS
0CcOOEHHOCTH KJIETOK IpoKapHoT. OTIHYHTENIEHbIE 0COOEHHOCTH KJIETOK 3YKApHOT.

Bupycs — Hexierounas ¢opma xu3zHu. CriocoObl nepejiaud BHPYCHBIX HH(pEKIHI U
Mepbl IpoIaKTUKU BUPYCHBIX 3a00JieBaHUM. Bupyconoaus, ee npakmuueckoe sHaveHue.

Knerounsrnii metabonmm3M. @epMEHTaTHBHBII XapaKTep peakIHi oOMeHa BEIECTB. DTaIlbl
’HepreTHUecKoro odMeHa. A»pobHoe U aHa’podOHOe AbixaHue. Polb KICTOUYHBIX OpPraHOHIOB B
mpoiieccax 3HepreTHdyeckoro oOmeHa. ApTorpodsl H rereporpodbsl. @DorocunTes. Dazwl
¢doTocuHTe3a. XeMOCHHTE3.

Hacnencrennas undopmanus u ee peanuzaius B KieTke. [ eHeTHYecKHI KoJI, ero
CBOIiCTBa. DBOMIONNA Mpe/icTaBIeHUH o reHe. CoOBpeMeHHEIe MpeCTaBIeHHs O TeHe U TeHOMe.
buocunte3 Oenka, peakIlMH MaTpHUHOTO CHHTe3a. Perymanus paboThl I'eHOB H IIPOIIECCOB
oOMeHa BellecTB B KJICTKe. |eHHas HHXKEHepHs, TeHOMHKa, npomeomuxa. Hapyuienue
OUOXUMUYECKUX npoyeccoe 6 KiemKe noo GIUAHUEM MYMazeHoe u
HapkozeHHvixeeujecms. KileTouHpll UK WHTepdasza U JieneHHe. Muro3, 3HadeHHe MHTO3a,
¢da3pl muTo3a. CoMaTHUecKHe M II0JIOBBIE KJIeTKH. Meiio3, 3HaueHHe Melo3a, ¢a3bl Meilo3a.
Meiio3 B KU3HEHHOM IIHKIE OpraHu3MoB. (DopMmupoBaHHE IIOJOBBIX KIETOK Yy IIBETKOBBIX
pacTeHUN U MO3BOHOYHBIX KHBOTHBIX. Pezyiayus OeleHus KIemox, HapyuleHus pezyiayuu Kax
npuuura 3aoonecanuil. Cmeonoevie kKiemxu. [IpoekTHas JIeATeIbHOCTD.



Opranumim. OcO0EHHOCTH OJIHOKJIETOYHBIX, KOJOHHAIBHBIX W MHOIOKJIETOYHBIX
OpraHu3MoB. B3auMOCBfA3L TKamHei, OpraHoB, CHCTEM OpPraHOB KaK OCHOBa IIEIOCTHOCTH
OpraHmi3Ma.

OCHOBHEIC TIPOIIECCHI, IIPOHCXOJAIINEG B OpraHH3Me: IIMTaHHE H IHIICBapeHHE,
IBHKCHHE, TPAaHCIIOPT BEIIECTB, BEHIACICHHE, pa3apa’kUMOCTh, PETYIIHA Y OpPraHH3MOB.
[Toxnep:kamie roMeocTasa, IPUHITAIT 00paTHOI CBS3H.

Pasmmnoxkenne opranmsmoB. becmomoe u  monoBoe  pasmHoxenue. JIBoiiHoe
OILIO/IOTBOPEHHE y IIBETKOBBIX pacTeHHil. BHjbl OILI0/I0OTBOpeHUs] y KHUBOTHBIX. CrOCOOBI
pasMHOXKeHHs Y pacTeHHH M KUBOTHBIX. [TapreHorenes. OHroreHe3. IMOpHOHAIBHOE pa3BUTHE.
[TocramOpuonansHoe pazsutie. [Ipsmoe u HempsiMoe paszputue. JKU3HEHHBbIE UKLl Pa3HBIX
TPYII OpTraHH3MOB. Pery/samus HHIUBUIYaILHOTO pa3BUTHA. [IpHUMHEI HapyICHHH pa3BUTHS
OpraHH3MOB.

Hcropuss BO3HHKHOBCHHSI H pPa3BUTHS TCHETHKH, METOABI T'CHETHKH. | cHETHUECKHE
TEPMHHOJIOTHS. M CHMBOIIMKA. ['eHoTHI M (eHOTHII. BeposATHOCTHBIN XapakTep 3aKOHOB
reHeTHUKH. 3akoHbl HacleJcTBeHHOCTH [. MeH/enss ©  YCIIOBHS UX  BBIIOJHEHHS.
ITuTonoruyeckie OCHOBBI 3aKOHOMEPHOCTEH Haclie/IOBaHHs. AHAJIH3UPYIOIee CKpelluBaHIe.
XpoMocoMHass TeopHs HacileacTBeHHocTH. CIHEIUIeHHOE HAacHeIOBaHHe, KpPOCCHHTOBED.
Ompenenenne mona. CIeIUIeHHOe ¢ IIOJIOM HaclieJoBaHHe. BzauMopaeicTBHE alICIBHBIX H
HCaJUICIBHEIX TEeHOB. | eHeTHYeCKHE OCHOBLI HHAMBHAYAJILHOTO pPa3BHTHA. [ eHemuueckoe
Kapmupogeanue.

I'eHeTnka 4YesioBeKa, METO/Ibl U3yYeHHs T'€HETHKH 4elloBeKa. PelpojIlyKTHBHOE 3/I0pOBbe
yenopeka. HaclejicTBeHHBIe 3a00/IeBaHUs YelIOBEKa, UX Ipejlylpek/ieHne. 3HaueHHe reHeTHKU
IU7IS METHITHHEI, 3THUECKHE aceKTH B 00JIaCTH MeIHIIHHCKOI T€HETHKH.

I'emotun m cpema. HemacnemcTBemmass H3MEHYHBOCTL. HopMa peakITHH IIpH3HaKa.
Bapuarmonnsrii psAa M BapHallHOHHAas KpuBas. HacliencTBeHHAs H3MEHUYHBOCTL. BHABI
Haclle/ICTBeHHOH H3MeHYHBocTU. KOMOMHATHBHAs HM3MEHYHBOCTh, €€ HCTOYHHKH. MyTarum,
BHJBI MyTanuil. MyrareHsl, WX BIMSHHE Ha OpraHuzMel. MyTalMu Kak IpHYHHA
OHKOJIOTHYeCKHX  3a0osieBaHuil. BHesjlepHass  HacleJICTBEHHOCTh M HM3MEHYHBOCTD.
Inuzenemuxra.

Jlomectukanus u ceneknus. LIeHTPBI OJOMAaNIHHBAHHSA JKHBOTHBEIX M IICHTPBI
MIPOHUCXOXKACHHS KYJIBTYPHEIX pacTeHuil. MeToIbI CelIeKIHH, HX TeHETHUYCCKHE OCHOBBL
HckyccrBeHHBIH 0T00p. YCKOpeHHe U MOBBIIIEHHE TOYHOCTH 0TO0Pa ¢ OMOIILI0 COBPEMEHHBIX
METOJIOB Te€HEeTHKH H OHoTeXxHoIIoTHH. [eTepo3nc W ero HCHOJIL30BAHHE B CeNIeKI[HH.
Pacimiupenne TreHeTHYECKOro pa3HOOOpasus CeJNeKI[MOHHOIO MaTepualia:  IOJHILIOH/THS,
OTHajJcHHass THOPHIM3AINA, OKCICPHMCHTAILHBIH MyTarcHe3, KJICTOUHAs HIDKCHEPH,
XpOMOCOMHAS HIDKCHEPHs, TeHHas HIbKeHepus. brobe3omactocTs.

11 KJIACC

Tema 1. 3apoikaeHHe H pa3BHTHE 3BOJTIOINHOHHBIX NpecTABIeHHH B 0H0IOTHH

OposmoninoHHas reopus Y. JlapeuHa. [Ipeiocbuiku BO3HUKHOBEHHS JlapBHHU3MA. JKH3Hb
U Hay4Has AesarelbHocTh Y. JlapBuHa.

Jpmkymue cmisl sBomonnH BumoB 1o Y. JlapBumy (BbICOKas HMHTEHCHBHOCTH
pa3sMHOJKEHHsI OpraHH3MOB, HacJIeJICTBCHHass H3MEHUYHBOCTh, OoOpnda 3a CyIecTBOBaHHE,
€CTeCTBeHHBIN U HCKYCCTBEHHBIH 0TOOP).

Odopmienne cuaTeTHYeckoi Teopuu sBoironuu (CT3). HelitpansHas Teopust SBOIIOIHH.
CoBpeMeHHas >BOJIIOIIMOHHAs OUONOTHA. 3HaueHHe HBOJIIONUOHHON TeopHH B (OPMHPOBAHHH
©CTeCTBEeHHO-HAyYHOM KapTHHEI MHpa.

JleMoHcTpamuu

[Moptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K. Krosbe, Y.
Hapeun, C. C. YerBepukos, M. U. llImansrayzen, x. Xonneitn, J. K. bemses.



Tabmuier u cxemsl: «Cucrema xuBoi 1pupojisl (1o K. Jlunnerw)y», «JlecTHuia KUBBIX
cymectB (mo Jlamapky)», «Mexanusm (opMHpOBaHHS IIPUCIOCOONICHHH Yy pacTeHHil U
JKUBOTHBIX (110 Jlamapky)», «Kaprta-cxema mapmipyta nytemectBus Y. lapsuna», «Haxonku Y.
HapBuna», «@®opMbl 0ophOBI 3a cymecTBoBanHe», «llopomsl romydeit», «MHoroodpasue
KyIbTYpPHBIX (popM KamycThl», «Ilopoabl ToMalIHUX KHBOTHEIX», «CXeMa 00pa30oBaHUs HOBBIX
BHIOB (o Y. JlapBuHy)», «CxeMa COOTHOINECHHUS ABIDKYIINX CHJI DBOJIONHHY, «OCHOBHBIC
IIOJIOXKCHHSI CHHTETHUECKOH TCOPHH BOJIIOITHI.

Tema 2. MUKpOIBOIIOIHSA H €€ pe3yJibTaThl

[Monmynsamus Kak »siIeMeHTapHas eJAuHHIA SBoMOIMH. COBpeMeHHBIe METOJIbl OIEHKH
IeHeTHYeCKOro pazHooOpasus U CTPYKTYphI onysanui. M3MeHeHHe reHo(dOH/ 1a TOMYJIAIMH KaK
3JIEMEHTapHOE HBOJIIOIMOHHOE SBJICHHE. 3aKOH TreHeTHYecKoro paBHoBecus JIx. Xapmou, B.
BaitnGepra.

DneMenTapunle (aKTOpPHl (IBIDKYIIUE CHIBI) 3BOIIONUH. MyTanHoOHHBIN IIpolecc.
KoMOunaTHBHast H3MeHUHBOCTh. /[lpeil) reHoB — ciydailHble HeHalpapleHHble H3MEHEHUs
4acToT avlelied B Homyisiusax. D(dekr ocHoBatels. Igdgexm OymviIouHO20 20PALIUIKA.
CHudiceHue 2eHemuyecko20 pasHooOpasus: npuuuMsl u cireocmeus. llposenenue 3¢gghexma
Opeiicha 2enos 6 OonvwUX U Manbix nonyasyusx. Murparun. 3omamis HOITyJISITHI:
reorpaduueckas (IpocTpaHCTBeHHAas), Onolornueckas (perpoIyKTHBHAS).

EctectBennblil oTbop — Hampapiiomuil ¢akxTop 3Bomonuu. PopMEl ecTecTBEHHOIO
oTOOpa: JBIKYIIHH, CTaOWIM3UPYIOIIHM, pa3phiBatonuil (au3pyntupHseiii). [loigoroit orbop.
Bo3HMKHOBEHHE U DBOIIIOIUSA COIIHATIBHOTO ITOBEJIEHHS JKUBOTHBIX.

[TpucnocoOIeHHOCTE OpraHU3MOB KaK pe3ylbTaT MHKPOJBOIOIMH. BO3HHKHOBeHHE
IIPUCIIOCOOICHUH Y opraHu3MoB. ApoMmopdo3sl u uanoaganrtaui. I[IpuMepsl npucrocodaeHui
y OpranusMoB: Mopdonorudeckue, (QHU3HOIOIHYECKHE, OHOXHMHYECKHE, IIOBEJCHUCCKHE.
OTHOCHTEILHOCTE IIPHCIIOCOOICHHOCTH OpTaHH3MOB.

Buj, ero xpurepuu M cTpyKkrypa. BujooOpazoBaHHe Kak pe3ysbTaT MHKPOIBOJIFOIHMH.
Mzomsanms — ximrodyeBoil ¢axtop BHjlooOpazoBaHus. Ilyrn M crmocoObl BHA000pa3oBaHUA:
ajulonarpuyeckoe (reorpaduueckoe), CHMIATpUYeckoe (PKOJOTHYECKoe), «MIHOBEHHOE»
(momuIutonM3aIus, rudpuau3anys). JIHTeIsH0CTh SBOIIONHOHHBIX [IPOIIECCOB.

Mexanu3me! hopMHpOBaHHSA OHOIOTHIECKOTO pa3Ho00pa3usl.

Ponp »3BomionuonHoil OHoiorHM B pa3paboTKe Hay4YHLIX METOJ0B COXpaHEeHHs
OuopazHooOpasusa. MUKpPODBOIIONUSA M KOYBOJIOIMA IapasUTOB U HX Xo3deB. MexaHH3MBbI
($hOpMHpPOBaHUSA YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOpLOLI ¢ Hell.

JleMoHcTpamuu

[Toptpetsr: C. C. UetBepukos, 2. Maiip.

Tabmuuer u cxemsl: «MyTalHoHHas H3MEHUYHUBOCTLY, «llomymsaIonnas cTpyKTypa Buaa»,
«Cxema mpospieHus 3akona Xapau-—BaiinOepra», «JBIKylIne CIUIBI  3BOJIOIHHY,
«IKojoruyeckas HM30JAIMA HONYJIANMI ceBaHCKoH ¢openn», «['eorpaduyeckas H30JA1UA
JIUCTBEHHHIIBI CHOMPCKOHN M JIMCTBEHHHIBI JaypcKkoil», «[lomynsaimoHHbIe BOJIHBI YHCIEHHOCTH
XUIIHHKOB H JkepTB», «CxeMa JIeliCTBHA ecTecTBeHHOro otbopa», «@DopMmel OopeObl 3a
CYyILIECTBOBaHHEY, «ManycTpHanpHbIH MeJIaHH3M», «Kuspie HCKOIIaeMBbIE»,
«[lokpoBHUTENIECTBEHHAA OKpacKa >XHBOTHBIX», «lIpemympexnmaromas oKpacka KHBOTHBIXY,
«Du3noIoTHUecKHe afanTanun», «lIpucnocodiennocTs opraHu3MoB H e¢ OTHOCHTENIBHOCTLY,
«Kpurepun Buja», «Buabl-iBoiiHuKH», «CTpykTypa BHAa B Hpupoje», «CrocoOsbl
BHJlI000pazoBaHusA», «l'eorpapuyeckoe  BuJlooOpa3oBaHMe  TPEX  BHU/OB  JIAHJIBIIIEH»,
«IKoJlorHuecKkoe BHI000pa3oBaHHe BHJIOB CHHHID, «llosmiuionjibl pacrenHuil», «KamnycrHo-
PeICUHBIN THOPHITY.

O6opy/oBaHHe: repOapuHl pacTeHHH, KOJUIEKIIMH HACEKOMBIX, dydella ITHI[ M 3Beped ¢
IIpUMepaMH  pa3JIMYHBIX IPHUCIIOCOOJIEHNH, yydela ITHI[ U 3BepeHd pa3HbIX BHJIOB, repbapuu
pacTeHHH OJIM3KHX BHIOB, 00pa30BaBIINXCS Pa3IHUYHLIMH CIIOCOOAMH.



JlaboparopHasi pabora «BrIsiBIIeHHe H3MEHYHBOCTH y ocoOell 0IHOTO BHJIa.

JlabopaTtopuassi padora «lIpucrmocoOneHHss OpPraHH3MOB M HX OTHOCHTE/IbHAs
11e71eCo00pa3HOCTDY.

JladopaTopHas padora «CpaBHeHHE BHIOB 110 MOP(OIOTHISCKOMY KPHTEPHIO.

Tema 3. MakpodBoJonus H €€ pe3yjbTaThI

Mertoap! n3ydenus MakposBomonn. [lameonTomoruueckie MeTOALI H3YICHIS YBOIIOIUN.
[Tepexoansie popMBI U GIIOTeHETHISCKHE PSILI OPTAaHI3MOB.

buoreorpaguueckue Merojbsl u3ydeHHs osBomonuu. CpaBHeHue ¢uiopsl H  (dayHbI
MaTepHKOB U ocTpoBOB. buoreorpaduueckue obnactu 3emian. BUIBI-3H/IEMHKH U PEITUKTHI.

OMOpHoOJIOrHYecKHe U CPaBHUTEIBHO-MOP(OIOTHYECKHEe METO/bl U3YYeHUs HBOIIIOIUU.
['enetnueckne MeXaHH3MBI 3BOJIONHUH OHTOIeHE3a M IIOSBICHUS 3BOJIIOIHOHHLIX HOBIICCTB.
I'omonoruunsie U aHaJIOrHYHBIE OpraHbl. PynuMenTapHbie opransl U aTaBU3Mbl. MomekymsapHo-
reHeTHYeCKre, OHOXMMHYEeCKHe M  MaTeMaTH4ecKHe METOJBl HM3yYeHHS  3BOJIOIHH.
I'omonoruunsie rensl. CoBpeMeHHbIE METO/IbI IIOCTPOCHHS (PUIIOTeHETHYECKHX JIePEBheB.

XPpOMOCOMHEIE MYTAIIHH U 3BOJIIOIHA T€HOMOB.

OO0mue 3akOHOMEpPHOCTH  (IpaBHiia) HBOIONHUH. [lpuHyun  cmenwvl  QQVHKYUI.
HeoOpaTumocTs 3BOMIONNH. ATaniTHBHAA paauainis. HepaBHOMepHOCTS TeMIIOB 3BOJIOIHH.

JlemoHcTpamun

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mromtep, 2. [ eKkelb.

Tabnuiet 1 cxembl: «DuIoreHeTHYECKUN Ps JIONIA/IN», «APXEONTEPUKCY, «3Bepo3yOnie
Amepel», «Creronedansn», «PunnopuTe», «CeMeHHbIe NMallOpOTHUKH», «buoreorpaduueckue
30HBI 3eMiu», «/lpeiid koHTHHeHTOB», «Pemukrel», «HadanbHble cTajiud SMOPHOHAILHOTO
pa3BUTUS  IO3BOHOYHBIX  JKUBOTHBIX», «['oMolorMuYHble H  aHaJOTUYHBIE  OPTaHbBD»,
«PymuMeHTE», «ATaBU3MBI», «XpoMOCOMHBIE HaOOpHI UelloBeKa H IMNMIaH3e», «l1aBHBIC
HaIpaBIICHUS BOIIONUNY, «O01IIe 3aKOHOMEPHOCTH HBOJIIOITHID.

OObopy/ioBaHHe: KOJUISKITHH, TepOapHH, MYJSDKH HCKOIAeMbIX OCTAaTKOB OpPraHU3MOB,
MYJISKM TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PY/JHMEHTAPHBIX OPraHOB M aTaBH3MOB, KOJUIEKIIUH
HaCeKOMBIX.

Tema 4. IIpoucxoskaenne U pa3BUTHe KH3HH Ha 3eMJie

Hayunble THUMOTEe3bl OPOMCXOXKICHHSA JKH3HH Ha 3emie. AOHOreHe3 M MaHCICPMHA.
Jlonayunrle IIpeacTaBlICHHS O 3apoXKIACHUH JKH3HH (KpealnoHmsM). ['Hmoresa MOCTOSHHOTO
CcaMo3apoKJIeHUs KH3HH U e€ onpoBep:keHue onbitamu O. Penu, JI. Crianmannany, JI. ITacrepa.
[IpoucxoxieHHe XH3HU U aCTPOOHOIIOT HS.

OcHoBHBIE dTalbl HeOpraHH4ecKkol »BooIuu. [InanerapHas (reoJorudeckas) SBOJOIHS.
XuMuuecKas HBONIONHSA. AOHOTEHHBIH CHHTe3 OpPraHHYeCKUX BellecTB M3 HEOPraHHYEeCKHX.
Omerr C. Mmwrepa u I'. IOpu. OOpazoBanne moimuMmepoB H3 MoHOMepoB. KoarepBaTHas
rumote3a A. . Omapuua, rumoTesa mnepBuuHoro OympoHa JIk. XommeiiHa, TeHETHYECKas
runoreza . Mémiepa. Pubosumbr (T. Yek) u rumoreza «mupa PHK» V. Tunbepra.
®opmuporaHre MeMOpaH U BOZHHUKHOBEHHE IIPOTOKIIETKH.

Ucropust 3emnn u MeToJibl e€ u3ydeHusa. lckomaemble OpraHHYecKHe OCTaTKU.
I'eoxponomoruss u e¢ MeTronsl. OTHocuTenbHas H  abcomioTHas  TeOXPOHOOTHAL
['eoxpononoruyeckas MIKajia: 30HLI, 3pbl, IEPHO/IEI, 3II0OXH.

HawanpHBIe 3Tanbl opraHudeckodl sBomonuu. [losBieHHe U 3BOTIOIMISA MEPBHIX KICTOK.
Opomorus MetabonusMa. Bo3HHKHOBeHHe IepBhIX sKocucTeM. CoBpeMeHHble MHUKpPOOHBIE
OHOIUIEHKH KaK aHalol IepBbIX Ha 3emiie coolmrectB. CrpoMaronuTsl. IIpokapHoThl u
JYKapHOTHI.

[IpoucxoxacHue 3yKapHOT (cHUMOHOreHe3). DBOMOIMOHHOE IMPOUCXOMKACHHE BHPYCOB.
[Ipoucxox/jeHHe  MHOIOKJIETOYHBIX  OpPraHM3MOB. BO3HHKHOBEHHE  OCHOBHBIX  T'PYIIII
MHOT'OKJIETOYHBIX OpPraHHU3MOB.



OcCHOBHBIE DTallbl HBOJIIOIMH BBICIIHX pacTeHuil. OCHOBHBIE apoMop(o3bl pacTeHHH.
Boixon pactenuii Ha cymy. llogBienne cHoOpoBBIX pacTeHHH U 3aBOeBaHHEe HMH CYIIH.
Cemennrnle pactenus. [Iponcxoxenne 1IBeTKOBBIX PacTCHHI.

OcHoBHBIE 3Tanbl 3BOMIONHMH JKHUBOTHOIO MHpa. OcHOBHBEIE apoMOp¢o3Bl KUBOTHBIX.
Bennckas dayna. KemOpuiicKiil B3pbIB — IIOSBICHHE COBPEMECHHEIX THIIOB. IlepBrie XopIoBEIe
’KHUBOTHBIE. JKI3HE B Boje. DBOMIONHS ITO3BOHOUHEIX. [Iponcxosknenne aM(puOUN U penTHIMIL.
ITponcxoxkaenne MieKomuTalommx M ITum. Ilpumimun kmodeBoro apomopdosza. OcBoenue
0eCII03BOHOYHBIMU U [103BOHOYHBIMH KUBOTHBIMH CYIIIH.

PazeuTHe xH3HM Ha 3eMile 110 dpaM U IIepHOJIaM: apXeil, IpoTepo30H, ale030H, Me3030H,
KaifHO30H. OOIlnas XapakTepucTHKa KIMMara M TeoJIorMYecKux IporeccoB. IlosBieHue u
paclBeT XapaKTepHBLIX OpPIraHU3MOB. YTlIeoOpa3oBaHHe: €ro YCIOBHSA U BIIMSHHE Ha Ia30BLIH
cocTaB aTMOc(ephl.

MaccoBble BHIMHPaHHA — 3KOJIOTHYECKHE KpH3HCHl Iponuioro. IIpuduuHEI H cnencTBHA
MaccoBBIX BbIMHpaHHI. COBpeMeHHBIH JKOJOIHYeCKHH KpH3HC, ero ocobeHHocTH. IIpobiema
coxpaHeHHs OHopazHooOpa3us Ha 3emile.

CoBpeMeHHas cucTemMa opraHmdeckoro Mupa. IIpuHIHMIBI KIaccH(pHUKaIMH OpraHu3MOB.
OcHoBHBIE cHCTEMAaTHYECKHE TPYIIIIE] OPraHH3MOB.

JlemoHcTpamun

IHoptpetsr: @. Penu, JI. Cnannaunanu, JI. Ilactep, U. 1. Meunuxkog, A. 1. Onapun, /[x.
Xonpeitn, I'. Mémnep, C. Mmep, I'. FOpu.

Tabnuiet 1 cxemel: «Cxema onbita @. Pepuy, «Cxema onwita JI. Tlactepa nmo usydeHuro
caMo3apoKJieHus Xu3Hu», «Cxema omnbita C. Mmutepa, I'. FOpu», «3Tarbl HeopraHudecKon
3BOJIIOINIY, «l'eoXpoHoornueckas mkaiza», «HadanbHble Tanbl opraHUYecKol 3BOIIOIHHY,
«Cxema oOpa3oBaHus »>yKapHoT IyIéM cuMmOuorenesa», «Cucrema JKHBOH IIPHPOJBD»,
«Ctpoenue BHpycan, «Apomopdossl  pactenuity, «Punnmopure», «OAHOKIETOUHBIE
Bojlopocin», «MHorokierounsle Bojopocian», «Mxu», «llanoporHuku», «l oloceMeHHBIE
pacteHus», «OpraHbl IIBeTKOBBIX pacTeHHi», «CxemMa pa3BHTHA >KHBOTHOIO MHpay,
«Apomop(o3bl  KUBOTHBIX», «lIpocreitmue», «KumeynonosnoctHele», «lllockue wepBu»,
«UneHHCTOHOTHEY, «PLI1OBIY, «3eMHOBOTHBIEY, «IIpecMpIkaromuecsa», «lItunem,
«MnexormuTaromue», «Pa3BuTHe JKH3HH B  apXeHckoil s3pe», «Pa3BuUTHe JKU3HH B
IIPOTepO30HCKOH »pe», «Pa3BHTHe JKHM3HH B IIaJl€030HCKOI 3pe», «Pa3BUTHE JKH3HH B
Me3030iIckoll  3pe», «Pa3BuUTHe JKHU3HM B KailHO30HCcKOH »spe», «CoBpeMeHHas cHcTeMa
OpraHU4ecKoIo MUPa».

Obopy/joBanHe: repOapHM pacTeHHH pa3IMYHBIX OT/IEJIOB, KOJUIEKIIMH HAaCEeKOMBIX,
BIIa)KHBIE IIpeIapaThl JKHBOTHEIX, PAaKOBHHBI MOJITIOCKOB, KOJUIEKIIMH HIVIOKOJKHX, CKEJIETHI
IIO3BOHOYHBIX JKUBOTHBIX, Uydella ITHUI[ M 3Bepel, KO/UIEKIHH OKaMeHelIocTeH, IT0JIe3HBIX
HCKOIIA€MBIX, MYJISKH OpTraHHYECKHX OCTaTKOB OPTaHHU3MOB.

BupryanbHaa JaboparopHas padora «MojenupoBanue oneitoB Mumiepa—lOpu 1o
H3Y4eHHIO a0MOT€HHOI0 CHHTEe3a OpraHMYecKHX COe/IMHEHHH B IEpBUYHOI arMocdeper.

JlaGoparopHas pabGora «l3ydeHHe ¥ oOllMCaHHE HCKOIA€MBIX OCTaTKOB JIPEBHHX
OpraHH3MOBY.

IIpakTHyeckasi pa6ora <«lI3yuenne ocoOeHHOCTEH CTpOeHHSA pacTeHHH pa3HBIX
OTZIETIOBY.

IIpakTHyeckas pabora «3ydeHne ocobeHHOCTEH CTPOEHHs 1103BOHOYHBIX JKHBOTHBIX.

Tema 5. lIponcxo:kaeHHe YeJI0BeKa — aHTPONOreHe3

Pazjtensl 1 3a71a4un aHTpONOJI0rui. MeTo 1kl aHTPOIIOJIOT HH.

CranoBieHnue IpefCTAaBICHHUI O IPOHUCXOXKICHHH dUeloBeKa. Penuruos3nnle Bo33peHUs.
CoBpeMeHHbIe HayYHbIE TEOPHH.

CxoJicTBO  4elloBeKa ¢ JKUBOTHBIMH. CHcTemMaTHYecKoe II0JIOXKEeHHe  YeJloBeKa.
CBHIeTEeIBCTBA CXOICTBA UENOBEKa € JKHBOTHBIMU: CpPaBHHTEILHO-MOP(OIOTHYECKHE,
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sMOpuHoIIoTHYecKUe, (PU3HOIOrO-OHOXMMHYECKHe, IoBejleHYeckue. OTIIMYHA YelloBeKa OT
JKHUBOTHBIX. [IpsAMoxoxkieHne U KOMIIIEKC CBS3aHHBIX ¢ HHM IIPH3HAKOB. Pa3BUTHE I'0OJOBHOTO
MO3Ta H BTOPOH CHIHAJILHOM CHCTEMEI.

JBmwxymme  cwisl  ((akTophl)  aHTpomoreHesa:  OHMOJIOTHUECKHE,  COIHANILHEBIE.
Cootnomenne 6HOIOTHIECKUX H COITHAILHEIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHoBuble cTaguy aHTponorenesa. Pammne uenoBexkooOpasHble 00e3bAHb! (IIPOKOHCYIIBI)
U paHHHE MOHTHLI — 00IIie IpeKH 4eI0BeK000pa3sHbIX 00e3bsH H JI0JeH. ABCTPAIONHUTEKH —
JIByHOT'HE IpejKu Jrojied. YeloBek yMenbld, IlepBble W3rOTOBIEHHUS Opyuil Tpyaa. Yenosek
MPAMOXOJIANUN M IepBBIH BBIXOJI JIFOJiel 3a npejensl Adpuxu. Yenosek reijiensOeprekuii —
001l IIpeJIOK HeaH [epTalbCKOro YeloBeKa U YelloBeKa pa3yMHoro. HelloBek HeaH /1epTajbCKUH
KaK BHJ JIIOJeH XOJIOJHOro KiumMmarta. UeloBeK pa3syMHBIH COBPEMEHHOIO THIIA, AEHHUCOBCKHI
9eI0BeK, OCBOSHHE KOHTHHEHTOB 3a npeaenaMu Adpuki. Ilaneorenerika i najaeoreHoMuKa.

DBOIIIONHA COBPEMEHHOIO dYeloBeKa. EcTecTBeHHLIH OTOOp B IONMy/AMHAX YelIOBeKa.
MytanuoHHbIH 1porece U nojmmMopduzM. IonynsanuoHHble BOIHBI, Jipeil() TeHOB, MUIpAIlHs |
«({dexT ocHOBaTelA» B NONYJANUAX COBPEMEHHOTO YellOBeKa.

Uenopeueckue pachkl. [loHsarue o pace. bombime packl: eBporieonjHasi (eBpa3uiickasi),
aBCTpalIo-HEIPOHIHAsA (PKBaTOpPHAJIbHAsA), MOHIOJIOHIHAA (a3HaTcKo-aMepHKaHCKasd). Bpems u
IIyTH paccelleHHs dYeloBeKa II0 IrlaHere. LEnuHCTBO denoBedeckux pac. Hayumas
HECOCTOATENLHOCTL  pacH3Ma. l[IpHcrocoOieHHOCTH 4YeloBeKa K pasHBIM  YCIIOBHSM
OKpysKarleil cpejibl. BisiHue reorpaduueckoil cpejisl U jipeilida reHoB Ha Mopdolorui u
(U3HOJIOTHIO YelloBeKa.

Mex/IMCIIMIUIMHapHble  MeTOJbl B (pU3HYecKOoH (OHOJIOrMYecKoH) aHTPOIIOJIOTHH.
DBOMIONMOHHAsA ~ AHTPOIIOJIOTUS M MAJCOAHTPOIONOTHS — UCIOBEUSCKHX  IIOITYJISAITHH.
buoconnaneHple  HCCIIEZIOBaHMA  IIPHPOABI  dYelloBeka.  lccienmoBaHme — KOBBOIONHU
OMOIOTHYECKOT0 H COIIHAILHOTO B YEIIOBEKE.

JlemoHcTpamun

[Moptpetsr: U. Hapeun, JI. JIuku, 5. 5. Porunckuii, M. M. T'epacumos.

Tabmmer m cxeMbl:  «MeToJel  aHTpONOJIOTHHY», «[ OJIOBHOM MO3I' yeJoBeKa»,
«YenoBexkoobpasupie 00e3bAHLI», «CKelneT deloBeKa M CKeleT IMHMIam3e», «PyaHMeHTH n
aTaBHU3MBI», «/IBIDKyIIME CHJIBI aHTpPOIIOTeHe3a», «ODBOJIOIHOHHOE [PEBO UeIOBEKa»,
«ABcTpalIonuTeK», «UemoBek yMennli», «UenoBek MpAMOXOIAMHUIIY, «/leHICOBCKHUH YeTOBEK»
«Heanjiepransipi», «KpoMmanboHIBD, «lIpeikn denoBeka», «ITallbl DBOIIOIMH 4eIOBEKa»,
«Pacsl yenoBeKkar.

Obopy/ioBaHHe: MYJSIKH OKaMeHelIocTel, Ipe/IMETORB MaTepHallbHOH KYJIbTYPHI [IPE/IKOB
YeIOBeKa, penpoAyKIHH (¢oTorpadguu) KapTHH ¢ MHQPOIOTHYSCKUMH U OHOICHCKHMHI
CIOKeTaMH IIPOUCXOKIICHH deoBeKa, (poTorpaduu HaX0IOK HCKONAaeMBIX OCTATKOB UelIOBEKa,
CKeJIeT 4JelloBeKa, MOJIEIb 4Yepela 4elloBeKa U depena IIMMIIaH3€, MOJeNb KHCTH YelloBeKa U
KHCTH IITUMIIaH3€e, MOJIeIH Topca IIPe/IKOB YelIoBeKa.

JlaGoparopHas pabora «3ydyeHne ocoOeHHOcTEH CTpPOeHHs CKeJleTa 4YelloBeKa,
CBA3aHHBIX C IIPAMOXOK/ICHHEM.

IIpakTHveckas padora «lI3ydeHne 3KOIOTHUSCKUX aJalTallHi YeJI0BEKa».

Tema 6. Dkojloruss — Hayka o0 B3aHMOOTHOIIEHHSAX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM ¢ OKpY Kaloueil cpepoii

3apoxaeHue M pas3BuTHe dKojorud B Tpydax A. I'ymbompara, K. @. Pynse, H. A.
CegeprioBa, 2. I'ekkensa, A. Tencinu, B. H. Cykaué€ra. Paznensl U 3amaun skosioruu. C:a3b
HKOJIOI'MH € JIPYTUMH HayKaMH.

Metonp! skonoruu. [lomeBrle HaOmomeHus. DKCIEPUMEHTH! B 3KOJIOTHH: IPHPOAHEIE U
naboparopHbele. MojielIIpOBaHHE B DKOJOTHH. MOHHTOPHHI OKpYKatollleH cpe/ibl: JOKaIIbHBIH,
PerHOHAJILHBIN H T7100aJIbHEII.
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3HayeHHe SKOJIOIMYeCKHX 3HAHUU Ui YelloBeKa. DKOJOTHYecKoe MHPOBO33peHHE Kak
OCHOBa CBf3cH ueloBeuecTBa ¢ IpHpojoi. DopMHpOBaHHE 3KOJIOTHUYCCKOM KYILTYPHI U
AKOJIOTHYECKOH IPpaMOTHOCTH HACEeIICHHS.

JlemoHcTpamun

[Toptpetsr: A. I'ymbGonear, K. @. Pynse, H. A. Cepeprios, D. I'ekkens, A. Tencau, B. H.
Cykaués.

Tabmmier u cxeMsl: «Pazmensl skonorum», «MeToasl skoxormmy, «CxemMa MOHHUTOPHHTA
OKPY3KAOIIIEeH Cpesiby.

JlaboparopHasi pabora «3yueHre MeTO/I0B 3KOJIOTMUECKUX HCCIIE/IOBAaHUI».

Tema 7. Opranu3zMbl H cpea 00HTAHHS

Okojnoruueckue ¢GakTopbl W 3aKOHOMEpHOCTH uX JelicTBuA. Kiaccudukanus
9KOJIOTHYeCKUX  (paKTOpoB:  abOHMOTHUYecKHe, OHOTHYeCKHe, aHTpoloreHHsle. OoOmue
3aKOHOMEPHOCTH JIeHCTBUS 3Kooruueckux Qakxtopos. [IpaBmno munumyma (K. lnpenrens, FO.
JIn6ux). TonepaHTHOCTH. DBPHOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtndeckue (pakTopsl. CBeT Kak skoJorudeckuil gakrop. JleficTBUe pa3HBIX y4aCcTKOB
COJIHEYHOI'O CIIeKTpa Ha OPraHH3Mbl. ODKOJIOIMYecKHe TpYIIbl pPacTeHHH M JKUBOTHBIX I10
OTHOIIIEHHIO K cBeTy. CUrnanbpHas poib cBeTa. POoTonepHoIH3M.

Temmepatypa kak »Konoruueckuil daxrtop. JleiicTBHe TemmepaTypsl Ha OpPraHH3MBL
[ToliKHUIOTEepMHEBIC H TOMOHOTEpMHBIE OpraHU3MBblL. DBpUTSPMHEIE H CTEHOTEPMHbBIC OPTaHU3MBI.

BnaxknocTs Kak skonorudeckuil ¢akrop. [pucnocoOneHust pacTeHUH K IOJUIEPIKaHHIO
BojiHOrO Oantanca. Kiraccudukamus pacTeHHil 10 OTHOIIEHHK K Boje. [Ipucnocobienus
YKUBOTHBIX K H3MEHEHHIO BOJIHOTO PeXUMa.

Cpenpl oOHTaHHS OpPraHH3MOB: BOJHAS, Ha3eMHO-BO3IYIIHAs, MOYBCHHAs, ITyOHHHAs
[IO/IMIOYBCHHAsI, BHYTpHOpraHu3MeHHas. (DH3UKO-XHMHYecKHe OCOOCHHOCTH cpell OOHMTaHuA
oprann3MoB. lIprcrnocobienns opraHu3MoB K KH3HH B pa3HBIX cpefax.

buonoruueckue putmel. BHenHne u BHyTpeHHHE pUTMBL. CyTOUYHBIE W T'OJIMYHBIE PUTMBI.
[IpucnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHAM YCIOBHIT JKH3HU.

Kuznennsie ¢opmel opranu3MoB. Ilonsitue o xu3zHeHHOH (opme. JKuzHeHHBIe GOpPMBI
pacTeHHH: [AepeBbs, KYCTapHHUKH, KyCTapHHUKH, MHOTOJICTHHE TPAaBBI, OIHOJCTHHE TPABHIL
JKusznennrle (QOpMBI JKHBOTHBIX: THIPOOHOHTBI, T'€0OHOHTEI, a’pobHOHTEL. OcobeHHOCTH
CTpOeHHUS U 00pa3a KHU3HH.

buortnueckue ¢daxropbl. Bujibl  OHOTHYECKHX  B3aUMOJIEHCTBHN:  KOHKYpPEHIIHS,
XUNTHHYECTBO, cUMOMO3 H ero ¢opmel. [lapazutusm, Koorepalus, MyTyaIin3M, KOMMEHCAIH3M
(KBapTHpaHTCTBO, HaxJieOHHYecTBO). Herpoduyeckue  B3auMMoJIeHCTBHS  (TOIHYECKHE,
dopuueckue, dadbpuueckue). 3HaucHHE OHOTHYCCKHX B3aUMOACICTBHI I CYIECTBOBAHHS
OpraHu3MoB B cpezie ooutanus. [[pHHIINI KOHKYPEHTHOTO HCKIFOUSHHUS.

JlemoHcTpamun

Tabnuiel u cxemsl: «IKoJornyeckue (akTopbl», «CBETOBOM CHEKTP», «IKOJIOTHUECKHE
I'PYIIILI )KUBOTHBIX 110 OTHOIIEHHIO K CBETY», « T eINIOKPOBHBIE JKHBOTHBIE», «X0JI0/IHOKPOBHEIE
KUBOTHBIEY, «DHU3HOIIOTHYECKHE aJIallTallHH KUBOTHBIX», «Cpejpl OOUTaHHS OPraHHU3MOBY,
«buonmornyeckue pUTMED, «Ku3HeHnsle popMbl pacTeHU», «KI3HeHHbIe (OPMBI JKHBOTHBIX,
«JKocHucTeMa IMHPOKOIICTBCHHOTO Jiecay, «DKOCHCTeMa XBoiHoro iecay», «llemmn muranmsy,
«Xunmuaectroy, «llapasutuzmy, «Koukypenmma», «Cumouos», «KoMmeHcamu3m».

ObopyoBanue: repObapul pacTeHHM MW JKHUBOTHBIX, NPHCIIOCOOJIEHHBIX K BIHUAHHIO
PazlIMYHBIX  JKOJOTHYecKuX (QakropoB, repOapHH  CBeTOJNIOOUBBIX, TEHENOOHUBBIX U
TEHEeBBIHOCJIMBBIX PAacTeHHI, CBETOJIIOOMBLIE, TEHEIHOHBbIE M TEHEBBIHOCIHBEIE KOMHATHEIE
pacTeHHs, TepOapuH ¥ KOJIGKIIHH TeIUIOMIOOMBBRIX, 3HMOCTOMKHX, MOPO30YCTOHUMBHIX
pacTeHHN, dydella IITHII U 3Bepel, repOapHu pacTeHHil, OTHOCINMXCH K THUrpoduTam,
kcepoduraMm, me3zoduTaM, KOMHATHBIE pacTeHUs JIAHHBIX TPYIIL, KOJUIEKIIHH 3>KHUBOTHBIX,
OOMTAIONINX B pa3HBIX cpelaX, repdapHu U KOJUISKITMH pacTeHHH U KUBOTHEIX, 00JIaJaroniux
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YyepTaMH I[IPHUCIIOCOOJIEHHOCTH K CEe30HHBIM HW3MEHEHHsM YCIOBHHM >KM3HH, TepOapHu u
KOJUISKIIMH pPAacTeHHH U JKUBOTHBIX Pa3IHYHBIX >KU3HEHHBIX (hOpM, KOJUIEKIIMH >KHBOTHBIX,
YYaCTBYIOIIX B Pa3IMUHBEIX OHOTHYECKUX B3aHUMOICHCTBUAX.

JlabopaTopHasi padoTa «BbIsSBICHHE IPHCIIOCOOICHUH OPTaHI3MOB K BIISHHIO CBETa.

JlabopaTtopnasi padora «BbIABICHHE TIPHCHIOCOOICHHH OpPraHH3MOB K  BIHSHHUIO
TeMIIepaTypLI».

JlabopaTopHasi pabdora «AHaToMHUecKHe OCOOEHHOCTH pacTeHHIl M3 pa3HBEIX MecT
00MTaHHA».

Tema 8. Dxosorusi BHI0B H MOILYJISIIIHH

DKOJIOTHYeCKHe XapaKTepHUCTHKH nonyisanuu. [omymsaius kak OuosiorHyeckas cHcCTeMa.
Pons HeomHOpomHOCTH cpedbl, (pU3HUECKHX OaphepoB H 0COOCHHOCTEH OHMOJIOTHH BHIOB B
(bopMIPOBAaHHH IIPOCTPAHCTBEHHON CTPYKTYPHI MONMYIANHH. OCHOBHEIE ITIOKa3aTeNIN IOMYIIAIIHH:
YICIEHHOCTD, IJIOTHOCTL, BO3pacTHas H IIOJ0Basi CTPYKTYpa, POXKIAeMOCTb, IIPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAIlHA.

DKoJloruueckass CTpykTypa mnonyisanuu. OleHKa YHUCIeHHOCTH NOMYISuu. JIHHaMuKa
MONYJIAIMHA U e€ peryisiiusa. buorudeckuil noreHnuan nonyisiui. MojienupoBaHue JJTMHAMHKH
nonymanud. KpuBrple pocTta unciaeHHocTH mnomysinud. KpuBble BpDKHBaHHA. Perymsaius
YHCIEHHOCTH IONMYNIAIMH: POJL (PaKTOPOB, 3aBHUCAMIMNX M HE 3aBUCAIUX OT IUIOTHOCTH.
DKOJIOTHUECKHE CTpaTeruu BUJOB (r- 1 K-cTpaTerun).

[Toussitne 00 »KoyorHYeckoil Humie BUia. MecrooOutaHnue. MHoromepHas Mojelb
skonornyeckor Huimm Jx.M. XatunHcona. PazMeps! skostorudeckoil Humu. [loteHuansHas u
pean30BaHHAs HUIIIH.

Bun kxak cucTema Homyisiiuil. Apeansl BHAOB. BHIBI H HX JKH3HEHHBIC CTpPaTerHH.
DKOJIOTHYeCKHEe PKBHBAICHTEI.

3aKOHOMEPHOCTH TOBEICHHS M MHTpaIil JKUBOTHBIX. bHOIOTHYecKHe WHBa3HH
Yy3KepOJIHBIX BHIOB.

JleMoHcTpamuu

[Toprper: Tx. M. XaTuuHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHEe XapaKTepUCTHKH MONYIIAINNy, «lIpocTpancTBernHas
CTPyKTypa Monysnum», «Bo3pacTHble IHpaMuApl nOMysmmn», «CKOpOCTh 3aceleHHs
IIOBEPXHOCTH 3eMJIH pa3IHuHBIMH oOpraHmsmamu», «Mojaens skomorudeckoil mumm Jx. H.
XaTuuHCOHaY.

ObopyioBaHHe: repOapuH pacTeHHUH, KOJUIEKITHN JKUBOTHBIX.

Jlaboparopnasi pabora «IIpucnocoOneHuss ceMsiH pacTeHHH K pacceIeHHI0.

Tema 9. Dxoj10rHA CO00MIECTB. JKOTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBs3u MeXIy OpraHH3MaMH B
OuoreHo3e.

OxocucremMa Kak OTKpeiTasgs cucrema (A. JIx. Tenciu). @yHKIUOHAIBHBIE OJOKH
OpraHU3MOB B DKOCHCTEME: IPOJYIIEHThl, KOHCYMEHTHI, pejlylleHThl. Tpoduueckie ypOBHH.
Tpoduueckue nenu u ceru. Abmorudeckue OJOKH 3KocHcTeM. [0YBBI M HMIIBI B 3KOCHCTEMAaX.
KpyroBoport BelllecTB H IOTOK 3HEPTUH B 3KOCHCTEME.

OcHoBHbIe TOKa3aTe/IH 3KOCHCTEMBI. bruomacca U poAyKITHA. DKOJIOTHYEeCKUEe THPAaMHUILI
gncel, OomMacchl H SHEePTUH.

Junanuxa sxocucmenm. Kamacmpodghuueckue nepecmpotixu. @ayxmyayuu. HanpapiieHHbIe
3aKOHOMEpPHBIE CMEHBI coo0IecTB — cykieccud. [lepBUuHble W BTOPUYHBIE CYKIIECCHH U HX
NpUYUHBL. AHTpPONIOIe€HHbIE BO3JIEHCTBHS Ha CcyKieccuu. KinMakcHoe cooOIecTBo.
buopasnoobpasue 1 oIHOTa KPYrOBOPOTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOMISCTB.

[IpupoJiHbIe 3KOCHCTEMBI. JKocucmemvl 03ép U pek. IKocucmeMvl Mopel U OKeaHos.
Ixocucmemvl MyHOp, 1€c06, cmenetl, NyCMulHb.
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AHTpONIIOTeHHbIE  DKOCHUCTEMBI. ArposkocucTema. ArporeHo3. Paznmmuus  Mmexiy
AHTPOIIOreHHBIMU U IIPHPOIHBEIMU SKOCHCTEMaMH.

VYpboskocucteMsl. OcHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. I'oposackas ¢uiopa u dayna.
Cunanrponmsanust ropojackoil ¢aynsl. buonorndeckoe U XO3HCTBEHHOE 3HAUCHHE
arpo3KocHCTEM H YPOO3KOCHCTEM.

3aKkoHOMepHOCTH  (OPMHPOBaHHA  OCHOBHBIX  B3aHMOJCHCTBUH  OpraHH3MOB B
AKOCHCTeMax. Polb Kackaowozo s¢hgexma u 6uU006-30UpPUKAMOpPo8 (KIH0UesblX 6U006) 6
dyrkyuonuposanuu  sxocucmem. IlepeHoc SHepruM H  BeIIECTB MEXJY CMEXHBIMU
JKOCHCTeMaMH. YCTOMYHMBOCTH OpPraHU3MOB, HONYJIANUA M 3JKOCHCTEM B  YCIOBHAX
€CTEeCTBEHHBIX H aHTPOIIOT€HHEIX BO3J/ICHCTBHI.

Mexanusmsl  6030elicmeus  3a2psA3HeHUil  PA3HLIX MUNOE HA  CYOOP2aHU3IMEeHHOM,
Op2aHUSMEHHOM, HORYIAYUOHHOM U  IKOCUCMEMHOM VPOGHAX, OCHOBLI HKOA02UHECKO20
HOPMUPOGAHUSA AHMPONO2eHH020 6030eiicmeéusi. MeToIomoT s MOHHUTOPHHIA €CTeCTBEHHBIX H
AHTPOIIOT€HHBIX YKOCHCTEM.

JleMoHcTpamuu

[Toprper: A. JIx. Tencnn.

Tabmmiet 1 cxempl: «CTpyKTypa O1olleHO3a», «DKOCHCTEMa IMIMPOKOIHCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOTO Jeca», «DyHKIHOHAIbHBIE TPYHIBl OPraHU3MOB B HSKOCHCTEME),
«KpyroBopoT BemiecTB B 3KocucreMe», «llemn 1mTanus (macTOMIIHAs, JETPUTHAS)»,
«IKoJorHUYecKas MUpaMHjia YHCel», «IKoJIorndyeckas MHpaMHjia OnoMacchl», «IKoJIOrHYecKas
nupamMujia s>Hepruu», «OOpazoBanue Oonora», «llepBuyHas cykieccus», «BoccTaHoBIeHHE
Jleca 1oclie Hoapa», «IKocHucTeMa 03epa», «ArpoieHos3», «KpyroBoporT BeniecTB M IOTOK
SHEpPTHH B arpolieHo3ey, «lIpumepsl ypboskocucTem.

ObopynoBanue: repdapuu pacTeHHH, KOJUICKIIHH HaceKOMBIX, Uyuela HTHI[ U 3Bepel,
repbapHy KyIbTYPHBIX H JUKOPACTYIIHX pacTeHUll, akBapHyM KaK MOJACIb SIKOCHCTEMEI.

IpakTHyeckas pabora «3yyeHne u onucaHue ypoOO3IKOCHCTEMBD».

JlaboparopHasi pabora «/3yueHne pazHOOOpa3us MeIIKUX ITOUBEHHBIX WICHHCTOHOTHX B
Pa3HBIX YKOCHCTEMAX).

DKeKkypeusi «IKCKypCcHS B TUIIMYHBIH OHOTeolleHo3 (B AyOpaBy, Oepe3HSK, elbHHK, Ha
CYXOIOJLHBIN WIH IOHMEHHEIH JIYT, 03ep0o, 00JI0TO)».

DKreKkypeust «DKCKypcHsl B arposKOCHCTeMY (Ha IToJIe WIH B TeIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodaibHas IKocHCTEMA

buocdepa — obmerianerapHas oOojiouka 3eMIlH, TIJle CYIIECTBYeT WIIH CYIlecTBOBaja
XKU3Hb. PazBuTHe mpejictaieHuii o buocdepe B Tpynax . 3rocca. Yuenue B. M. Bepnajickoro o
ouocdepe. Obmactu 6uocdepr! u e€ coctan. JKuBoe BelecTBO OHOCEPHI H €TI0 (PYHKITHH.

3aKOHOMEPHOCTH CYIecTBOBaHHA Onochepsl. OcodbeHHOCTH OHOChEphl Kak rI100ansHOMI
’KocucTeMbl. JluHaMmuuyeckoe paBHOBecHe B Ouocdepe. KpyroBopoTsl BemllecTB U
OnoreoxuMH4ecKHe IUKIIBI (YIIIepo/ia, a3oTa). PUTMHYHOCTH sBJIeHUH B OHocdepe.

3oHanbHOCTh OHochepsl. [lonsitue o 6rome. OCHOBHBIE OHOMBI CYIIH: TYHJIpa, XBOHHbBIE
Jleca, cMelNlaHHble U IMHPOKOJINCTBEHHbBIE Jleca, CTelH, CaBaHHBI, IIyCTHIHU, TPOIIMYECKHE Jieca,
BBICOKOTOpES. KimiMar, pacTHTeILHBIN U KUBOTHBIN MIpP OHOMOB CYIIIH.

Ctpykrypa u QYHKIIHS SKHBBIX CHCTEM, OICHKA HX pecypcHOTO MOTeHIala H
OnochepHBIX (QYHKITHH.

JlemoHcTpamun

[Toptpersr: B. U. Bepnackuii, 3. 3occ.

Tabmuier 1 cxemsl: «l'eochepsr 3emiin», «Kpyroropor a3zora B npupojie», «Kpyropopor
yriiepoja B npHponae», «KpyrosopoT kuciaopoaa B npupone», «KpyroBopoT BoAbI B IIpHpoe»,
«OcHoBHBIE OHOMBI cymu», <«Kinumatnyeckue mosica 3emun», «TyHapa», «Taiiran,
«Cwmemannbiii  siecy, «lllupokonmucTBeHHBIN lec», «Ctenb», «CaBaHHa», «IlycThIHAY,
«Tponmgeckuii 1ecy.
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ObopynoBanue: repOapiH pacTeHUH pa3HBIX OHMOMORB, KOJUIEKIIHH KHBOTHBIX.

Tema 11. YUennoBek H oKpy:Ka0OUIasi cpeaa

DKoJOTHYeCKHe KpH3UCHI M HX IpHYuHBL Bo3neiicTBHe dYenoBeka Ha Ouocdepy.
3arpssHeHHe BO3IYIIHOM cpensl. OxpaHa Bo3qyXa. 3arps3HeHHe BOJHON cpenbl. Oxpana
BOJHBIX pecypcoB. Paspymienne noussl. OXpaHa IOYBEHHBIX pecypcoB. V3MeHeHHe KiIHMaTa.

AHTpomoreHHoe BO3/cHCTBHE Ha pacTUTENBHBIH M JKHBOTHRIM Mup. Oxpana
pPacTUTENLHOTO U KUBOTHOTO MHpa. OCHOBHBIC NIPUHITUIILI OXpaHbI IpHpoabl. KpacHble KHUTH.
Oco60 oxpansieMble npupojiasie Tepputopun (OOIIT). borannyeckue cajibl U 300JI0THYEeCKHE
MapKH.

OcHOBHBIE TIPHHITUIIBI YCTOMYHBOTO Pa3BUTHS YelloBedecTBa M MPHPOJEI. PanuoHansHOe
[IPHPOJONONL30BaHNE M CcOXpaHeHHe OHONOTHYecKoro pasHooOpasus 3emnn. OOmue
3aKOHOMEPHOCTH IJIOOATHHBIX PKOIOTHUSCKHX KpH3HCcoB. OcoOEHHOCTH COBpEMEHHOT0 KpH3Hca
U €T0 BepOSTHBIC MOCTIeICTBHA.

Pa3BuTHe MeTONOB MOHHUTOPHHTA Pa3BUTHS OINACHBIX TEXHOTeHHBIX IIPOIECCOB.
Cucmemnvie ucciedogéaHus nepexoda K pecypcocbepezaoujeli U KOHKYPEHMOCHOCOOHOI
sHepeemuxe. buonozuueckoe pasznooopasue u duopecypcvl. HayuonanvbHvle uHgopmayuoHHvle
cucmemvl, obecneuusaroujue O0ocmyn K uHgopmayuu no CcOCMOSHUIO OMOENbHLIX GUOOE U
skocucmem. OcHosbl IKopeadurumayuy IKocucmeM U cnocoboe 6opLObl ¢ OUONOEPEHCOCHUAMI.
Pexoncmpykiyuss MOPCKUX U HAZEMHBLIX IKOCUCHIEM.

JlemoHcTpamun

Tabmmer w  cxeMbl: «3arpsizHeHHe aTrMmoc(epbl», «3arps3HeHHe THApocdephl»,
«3arpsazHeHne 1oYBB», «[lapHuKoBEI 3ddexT», «Ocobo oxpaHseMble IPUPOJIHBIE
TeppUTOpUIY, «MoAenu yIpaBIsieMOro MUpPay.

O0Gopynopanue: gotorpadguu oXpaHAeMBIX pacTeHHI H JKMBOTHEIX KpacHoit kauru Poccuiickoit
®enepanun, KpacHoH KHHTH perruoHa.

ILTAHUPYEMBIE PE3VYJIBTATHBI OCBOEHHUSA YUYEEHOTI O IIPE/JIMETA

JJUMYHOCTHLIE PE3YJIBTATDI

®OI'OC COO ycraHaBIMBacT TPeOOBaHHA K pPE3yIbTaTaM OCBOCHHUSA OOYUAIOIIHMHCS
IIPOrpaMM CpeJIHero o0IIero 0opa3oBaHUs: TUUHOCTHBIE, MeTallpeIMEeTHRIC U IIpeIMETHEIE.

B cTpyKType NMHYHOCTHBIX pe3ylIbTaTOB OCBOSHHS IIPOTPaMMBI IO OHOJIOTHH BBIACIICHEI
CIE/IYIONIHE  COCTaBIAIONIME: OCO3HAHHE OOYyYalIUMHCSH  POCCHHMCKON  I'pasK/aHCKOH
HUJIECHTHYHOCTH — TOTOBHOCTH K CAaMOpPa3BHTHIO, CaMOCTOATEIIBHOCTH U CaMOOIpe/eIeHHIO,
Haluyue Momueéayuu K OOy4eHHIO OHOJIOTHH, yelleHanpaesieHHoe passumilie BHYTPEHHHUX
yOeKIeHHH JTMIHOCTH Ha OCHOBE KJIIOUCBEIX IIEHHOCTEH M HCTOPHUYSCKHUX TpaIUIlHil pa3BUTHSA
OHONIOTHYECKOTO 3HAHUA, 20MOGHOCMb U CROCOOHOCHbL OOYUaIONIUXCS PYKOBOJICTBOBAaThCA B
cBoell  NeATCNILHOCTH  I[EHHOCTHO-CMEBICIIOBRIMH ~ YCTaHOBKAMM, IIPHUCYIIHMH  CHCTEMe
Ouoisiormdeckoro  o0Opa3oBaHUs, HaIuyue HPAGOCO3HAHUA  DKOJIOTHYECKOH  KYIBTYpHI,
CNOCOOHOCMU CMABUMb 18]I U CTPOUTH JKU3HEHHBIE I1JIaHHI.

JIn4HOCTHBIE pe3ylbTaThl OCBOEHHS IPOIPAMMBI 110 OHOJIOTHH JOCTHTAKOTCH B €JIHHCTBE
yueOHOH H BOCIIMTATeILHOH JEATEeILHOCTH B COOTBETCTBHH C TPAAHIIMOHHBIMH POCCHHCKHMH
COIMOKYJILTYPHBIMH, HCTOPUUSCKUMH U TYXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH, IPHUHATHIMH B
o0IecTBe IpaBHJIAMH M HOpPMaMH IIOBeJCHHS M CIOCOOCTBYIOT IIpoIleccaM caMOIIO3HAHHA,
CaMOBOCITUTAaHHUSA M CaMOPa3BUTH, Pa3BUTHS BHYTPEHHEH HO3WIMH JINYHOCTH, NATPHOTHU3MA U
YBaJKEHHS K 3aKOHY U IIPaBOINOPSIKY, YeIOBEKY TpyJa W cTaplieMy MOKOJEHHI, B3aHMHOI'O
yBakeHHs, OepeXKHOTOo  OTHONIEHHs K  KYJIBTYpHOMY  HacleJIUIl0 W TPaJuIusiIM
MHOTOHAIMOHAILHOTO Hapoaa Poccuiickoit Menepariuu, IpHpoJe U OKpYXKaroIiel cpeie.

JIn4HOCTHBIE pe3y/bTaThl OCBOSHUS Y4eOHOro npe/Mera «bHOIIOTHA» JIOJDKHBI OTpa)aTh
TOTOBHOCTh H CIIOCOOHOCTH 00YYaroluxcsi pyKOBOJCTBOBaThCs chOPMHUPOBAHHON BHYTpeHHEH
[IO3UITHell JHYHOCTH, CHCTEMOH IICHHOCTHBIX OpHMEHTAaIlui, I[IO3UTUBHBIX BHYTPSHHHX
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yOeKJIeHHH, COOTBETCTBYIOIIMX TPaJIMIIMOHHBIM  IIEHHOCTSM  POCCHHCKOTO  OOIecTRa,
paciiipenne >KH3HEHHOI0 OIBITa H OILITa ACSATEILHOCTH B IIpOllecce pealH3allHH OCHOBHBIX
HaIpaBJIeHUH BOCIIMTATEILHOH JIeATeILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHcKOro BOCIIHTAHHUSA:

c(OpMUPOBAHHOCTL TpaXKIAHCKOM IMO3UIIMH  oOydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O WIeHA POCCHIICKOTO 0OIIeCTBa;

OCO3HAaHHE CBOHMX KOHCTHUTYIIHOHHBIX IIpaB M o0OsA3aHHOCTEH, yBakeHHe 3aKoHa U
[IpaBOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIILBHOCTH IIPH CO3/IAHHH Y4eOHBIX IIPOEKTOB,
pelieHHH y4eOHBIX U IT03HaBaTelIbHBIX 3aJ[a4, BHIITIOJIHEHHH OUOJIOTrHYeCKHX YKCIIEpUMEHTOB;

CIIOCOOHOCTH ONIpENeNATh COOCTBCHHYIO IIO3HMIIMIO II0 OTHOMIGHHIO K SBICHUAM
COBPEMEHHOM JKU3HU U O0BACHATE ef;

yMEHHE VYHTBIBATL B  CBOMX JCHCTBHAX HEOOXOAMMOCTHL  KOHCTPYKTHBHOIO
B3aUMOJICHCTBHSA JIIOJIEN C pa3HBIMH YOEKJIeHUAMH, KYJIbTYPHBIMH IIEHHOCTSAMH H COIMAIbHBIM
IIOJIOKEHHEM;

FOTOBHOCTH K COTPY/JHHYECTBY B IIpollecCeé COBMECTHOI'O BBIIOJHEHUA Y4YeOHBIX,
[IO3HABATE/ILHBIX M HCCIICIOBATEILCKUX 3a/ad, YBAXKUTCIHHOTO OTHONICHHS K MHEHHIO
ONIMOHEHTOB IPH 00CYXACHUH CIIOPHBIX BOIIPOCOB OMOIOTHIESCKOTO COIEePIKaHU;

TOTOBHOCTH K TYMaHHUTapHOH H BOJIOHTEPCKOM NIeATeILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIHTAHHS:

c(hOPMHPOBAHHOCTh POCCHIICKON I'PaK/[aHCKON HJIEHTHYHOCTH, [TATPHOTH3MA, YBAKEHHS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepeji PoJHMHOM, TopjocTH 3a CBOH Kpail, CBOIO
Popuny, cBO SI3BIK U KYJIBTYPY, IIPOILILIOE U HAacTOsAIIee MHOTOHAITHOHAILHOTO Hapoaa Poccu;

LIEHHOCTHOE OTHONICHHEe K [PHPOJHOMY HacCIeIHI0 M [aMATHUKaM IIPHPOJEI,
nocTmkennsM Poccun B Hayke, HCKYCCTBE, CIIOpTE, TEXHOJIOTUAX, TPYIE;

CcIIOCOOHOCTh OIIEHHBATh BKJIA)l POCCHHMCKHX YYEHBIX B CTAaHOBIEHHE W pa3BHUTHE
OnoJIOrHH, IOHUMAaHUS 3HaYeHUs1 OHOJIOTHH B IIO3HAHHH 3aKOHOB IPUPO/JIB, B KU3HU YeJIOBeKa U
COBpeMeHHOT0 0011ecTBa;

HieiHas yoe:KI€HHOCTh, TOTOBHOCTE K CIIYJKCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTE
3a ero Cyanoy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIITHTAHHS:

OCO3HaHUE JIYXOBHBIX IIEHHOCTEHN POCCHICKOTO Hapo/1a;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, THYECKOIO IIOBEJIEHHUS;

CIIOCOOHOCTh OIEHHBATh CHUTYAIlHIO M IIPHHUMATh OCO3HAHHBIE pellieHus, OPHEHTHPYSACH
Ha MOpaJIbHO-HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HaHHe JITYHOTO BKJIaJla B IOCTPOSHHE YCTOHUHUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHONICHHE K CBOUM pOAHUTEIAM, CO3JaHHIO CEMBH Ha OCHOBE
OCO3HAHHOI'O MPUHATUS IIEHHOCTEH ceMelHOM U3HH B COOTBETCTBHH C TPAJIUIUAMH HApOJIOB
Poccun;

4) 3cTeTHYeCKOr0 BOCIIHTAHMS:

ACTeTHYECKOe OTHOIICHHE K MHpY, BKIIIOYas 3CTETHKY OBITa, HAYUYHOTO U TEXHHYECKOTO
TBOpYECTBa, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHMUIT,

MOHHMaHHEe YMOIHOHAIFHOTO BO3ACHCTBUS KUBOH IIPHPOILI U €€ IeHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B Pa3HBIX BHJIAX HCKYCCTBa, CTpEeMIIEHHE IPOSBIATH
KauecTBa TBOPYECKON JIMYHOCTH;

S) d¢uzuvyeckoro BocnuTaHusa, GOpMHPOBAHHNA KYJLTYPLI 3I0pOBbSI H
IMOLIHOHAIBLHOTO 0., IATOMOIYYHS:

[IOHHMaHHe U peallu3anus 3/I0poBoro u 0e3olacHoro odpasa >KU3HHU (3]I0pOBOE ITHTaHUE,
co0IIt0/IeHe TUTHEeHHYEeCKUX MPaBUI U HOPM, cOalaHCHPOBAHHBIM PEXUM 3aHATHI U OTJbIXA,
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peryispHass ¢u3ddeckas aKTHBHOCTB), OEpeKHOro, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3HUECKOMY H IICHXHYECKOMY 3/I0pPOBBIO;

NOHHMaHHe IeHHOCTH IPaBHJI HHAMBHIYAJILHOTO M KOJUIGKTHBHOIO 0e30IacHOro
[IOBEJICHUS B CUTYaIIUSX, YTPOKAIOMIUX 30POBBIO H KHU3HHU JIOJEH;

OCO3HAaHHE IOCIeACTBHM M HEIPHSATHS BpPEIHBIX IPUBBHIUEK (YHIOTpeOIeHHS alIKOTOId,
HapKOTHKOB, KypeHHS);

6) TPY10BOr0 BOCIIHTAHHA:

TOTOBHOCTH K TPY/Y, OCO3HaHHeE IIeHHOCTH MacTepCcTRa, TPY/I0T00He;

TOTOBHOCTh K aKTHBHOMH JIeITeIhHOCTH TeXHOJIOTHYECKOH H COIMAlIbHOM HAIPaBIeHHOCTH,
CIIOCOOHOCTh ~ WHHUITHUPOBATh, IUIAHHPOBATE M CAaMOCTOSTEIBHO  BHIONHATH  TaKyro
NesTeNILHOCTD;

HHTepec K pa3IHYHBIM cepaM mpodeccHoHaTLHOI AeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIN BEIOOP Oyaymiei mpodeccHu U peaan30BEIBaTh COOCTBEHHEIC JKIH3HECHHEIC IUTaHbT,

TOTOBHOCTh M CINOCOOHOCTh K 00pa30BaHHIO U caMo00pazoBaHUIO Ha MPOTSHKEHHH Beel
KHU3HU;

7) 3K0JI0THYeCKOI'0 BOCIIHTAHHSA

AKOJIOTHYECKH ITesiecoo0pa3Hoe OTHOIICHHE K IPHPoJe KaK HCTOYHHUKY KU3HH Ha 3eMile,
OCHOBE € CYIIIeCTBOBAaHMUS;

MOBBINIICHIE YPOBHS 3KOJOTHYECKOH KYJILTYpHI: MPHOOpETeHHE OIBITa ILIAHHPOBAHUS
IIOCTYIIKOB U OIeHKH UX BO3MOXHBIX ITOCIIE/ICTBUH JUI OKPYKAIOIIEH CpeJibl;

OCO3HaHHe I1Mo0aTbHOr0 XapaKkTepa IKOJOTHIeCKHX IIPo0dieM U ITyTeil HX pellleHHs;

CIIOCOOHOCTE UCTOJB30BaTh MpHoOpeTaeMble MPU U3YYeHHH OMOJOTHH 3HAHUS M YMEHUs
IIpH pelIeHHH IpoOiieM, CBSI3aHHBIX C pallOHAIBLHBEIM IIPHPOJOINONL30BaHUEM (COOI0/IeHHE
IIpaBHJI IOBENEHHS B IPHpPOJe, HAIpaBIeHHBLIX Ha COXpaHEHHE paBHOBECHS B HKOCHCTEMax,
oXpaHy BHIOB, PKOCHCTeM, bnocdepsl);

aKTHBHOe HelpHsTHe JIeHCTBUI, IMPHHOCAIINX BpeJl OKpYyKarllel MpHpoJHON cpeje,
yMeHHe MPOTHO3HPOBATh HeOIaronpusATHBRIE YKOJOTHYeCKHe IOCIeCTBUS IpeIIPHHHUMAaeMbIX
JIeHCTBUIM U 1IpeI0TBPAIaTh HX;

HaJIMYHe pa3BHTOTO 3KOJIOTHYSCKOTO MBIIUICHUS, 3KOJOTHUYECKOH KYIBTYpHI, OIIBLITa
NeATEILHOCTH  DKOJIOTHYECKOH  HAallpaBICHHOCTH, YMEHHS pYKOBOACTBOBAaTbCA HMH B
[I03HABATEILHON, KOMMYHHKATHBHOH H COIMAILHOH IIpaKkTHKe, TOTOBHOCTH K VYacTHIO B
MIPaKTHYeCKON JIeITeIbHOCTH YKOJIOTHYeCcKOH HallPaBIIeHHOCTH;

8) meHHOCTH HAYYHOIO O3HAHHA:

c(OpMHPOBAHHOCTh MHPOBO33pEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayK H OONIecCTBEHHOH IpaKTHKH, OCHOBAaHHOTO Ha JHajlore KyIbTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHHIO CBOETO MECTa B ITOIUKYILTYPHOM MHPE;

COBEpIICHCTBOBAHNUE S3BIKOBOI U UHTATeNILCKOH KYJIBTYpPhI KaK CpeIcTBa B3alMOIeHCTBUS
MeXTY JIFOJIBMH U TIO3HAHHS MHpa;

NOHNMaHHe cIleNUGUKH OHOIIOTHH KaK HayKH, OCO3HaHHS €€ pold B (hOPMHPOBaHHH
PaIMOHATBEHOT0 HAYYHOTO MBINUIEHHS, CO3J[aHUH I[eJIOCTHOTO MpeJICTaBIeHHsS 00 OKpYKaroleM
MHpe KaK O eIHMHCTBe IIPpHPOJIBI, UYelloBeka M oOO0INecTBa, B IIO3HAHUM IPHPOIHBIX
3aKOHOMEPHOCTEH U pellleHHH IpodiIeM coXpaHeHHI IPHPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYNMOCTH OHOIIOTHH A COBPEMEHHON IMBHIIM3ALHH: OOecleueHus
HOBOI'O YPOBHSI Pa3BUTHS MeJHIIHHEI, CO3J[aHHe MepPCIIeKTHBHBIX OHOTEXHOIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMBl pa3BUTHS YelIOBeYecTBa, IOMCKa IyTel BBIXO/a U3 INI00allbHBIX
IKOJIOTHYECKHX Mpo0iieM u olecriedeHus Mepexo/ia K YCTOHYHBOMY Pa3BUTHIO, PaIllHOHATEHOMY
HCIIOJIb30BAHHIO IIPHPOJHEIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KH3HHU;

3aHHTEPECOBAHHOCTH B MONyYeHUH OHOJIOTHYeCKHX 3HAaHWUH B IIeNSX MOBBINIEHHs 0o0mei
KYJIBTYPBI, €CTeCTBEHHO-HAy4YHOH TIpaMOTHOCTH, KaK COCTaBHOH dYacTH (YHKITHOHAILHOH
IrPaMOTHOCTH 00yJaronIuxcs, GopMHUPYEMOH TIPH H3YICHHH OHOJIOTHUH;
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NOHNMaHHe CYIHOCTH MeTOJIOB TO3HAHHS, HCIIONh3YeMBIX B eCTeCTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIE30BaTh IOJydaeMble 3HAaHUS U1 aHalu3a H OOBACHCHHS SIBICHUHU
OKpPYKAIOIIETO MHpa H IPOHCXOIAIMUX B HEM H3MEHEHMH, YMEHHE IelaTh 00OCHOBAaHHEIC
3aKII0YCHHA Ha OCHOBE HAYYHBIX (PAaKTOB M HMECIONIUXCSA MaHHBIX C ICIBI0 IONYICHHS
TIOCTOBEPHEIX BBIBOJIOB;

CIIOCOOHOCTE CaMOCTOSTEIBHO HCIOJIL30BaTh OMONIOTHYECKHE 3HAHHA IS PEIICHHA
po0JieM B peabHBIX JKH3HEHHEBIX CHTYAITHAX;

OCO3HaHHe IIeHHOCTH Hay4dHOH JIesTeJIbHOCTH, TOTOBHOCTh OCYIIECTBIATEH IPOSKTHYIO U
HCCIIeIOBATENILCKYIO JIesTeIbHOCTh HHINBU/TyaTbHO U B TPYIIIIE;

TOTOBHOCTh M CINOCOOHOCTH K HelpephlBHOMY 00pa30oBaHHIO H caMOOOpaz0BaHHIO, K
aKTHBHOMY IIOJIYICHHIO HOBBIX 3HAHHII 110 OHOJIOTHH B COOTBETCTBHH C JKH3HEHHBIMHU
MMOTPEOHOCTAMH.

METAIIPE/IMETHBIE PE3YJIBbTATHI

MeTtanpeiMeTHEIe pe3yIIBTaThl OCBOEHHs y4eOHOro mnpeamera «bBHOTOTHS» BKIIOYAIOT:
3HaYUMBble JUIS  (OpPMHpOBaHUS MHPOBO33pEHHUS  OOyYaroMUXCSd  MEeXIUCIUIUTMHAPHBIE
(Mex1peMeTHEIE) 00IIeHayYHEIe TIOHATHSA, OTPAXKAFOIIHE I[eJIOCTHOCTh HAyYHOH KapTHHBI MHPa
H CHenu(UKY METOIOB ITO3HAHUA, HCIIOJIL3YEMBIX B €CTECTBCHHBIX HayKaX (BEIISCTBO, SHEPTHUA,
SIBIICHHE, IIpollecc, CHCTeMa, HAayYHBIH (paKT, MPHHIMIL, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, HCCIeIOBaHHEe, HaOIIOJcHHEe, H3MEpeHHe, 3KCIIEPHMEHT U JPYTHe); YHHUBEpCalbHEBIS
yaeOHBIe JlelicTBUS (II03HaBaTelbHbIe, KOMMYHHKAaTHBHBIE, PeryIATHBHEIE), oOecreuHBatoline
¢opMupoBaHre (YHKIHOHAIBHOM I'PAMOTHOCTH H COIHAIBHOM KOMIIETEHIIMH OOYYaroIHXCs;
CIIOCOOHOCTD olOyJaronuxcs HCIIOIB30BaTh OCBOEHHEBIE MeXIHCITHILTNHAPHEIE,
MHPOBO33pECHUCCKHE 3HAHUA M YHHBEpCAJIbHBIC YUecOHBIC ISHCTBHA B II03HABAaTCIbHOH U
COITHAILHOM TPaKTHKE.

B pesymprate m3yueHHs OMOJIOTHH Ha YpOBHE CcpemHero oOmero oOpa3oBaHHA ¥
oOyuarorierocs OyayT copMHpoOBaHBI IO3HaBaTellbHbIE yYHHBEpCalbHBIE ydeOHbIe IelCTBHS,
KOMMYHHKATHBHBIE YHHBepcallbHble Yy4eOHBle JIeHCTBHSA, peryJIATHBHBIE VHHBepcalbHBIE
yaeOHBIe JeiiCTBHS, COBMeCTHas JIeATeIbHOCTb.

MertamnpeaMeTHBIE Pe3yJIBTaTEl OCBOSHUS IIPOrpaMMBI CpellHero ooOmiero oOpa3oBaHHA
TOJDKHEI OTPaKaTh:

Og1ajleHHe YHHBEPCAILHBIMH YIeOHBIMH MO3HABATEIbLHBIME JICICTBHAME:

1) 0azoBbIe JJorHYecKHe JedcTBIA:

caMoCTOATeNIbHO (OpPMYIHpOBaTE M aKTyaJU3HpOBaTh IpoOlieMy, paccMaTpHBaTh eé
BCECTOpPOHHE;

HCITOJIB30BAaTh IIPH OCBOCHHH 3HAHMM MPHEMBl JIOTHYSCKOTO MBINLIICHUA (aHAJIH3a,
CHHTE3a, CpaBHEHHSA, KIacCH(HUKAIUMH, O0OOOINEHUA), pPacKpBIBaTh CMBICT OHOJOTHYECKHX
MMOHATHH (BBIICIATH HX XapaKTepHEBIC IPU3HAKH, YCTAaHABIUBATH CBARH C JIPYTHMH ITOHATHAMH);

OIIpeIeNIATh IeH JIeATelbHOCTH, 3ajiaBas IapaMeTpbl W KPHTepHH HX JIOCTIDKEHHA,
COOTHOCHTH Pe3yJIbTaThl JesTelIbHOCTH ¢ IOCTaBIIeHHBIMHU I[eJIIMHU;

HCIIOJIB30BaTh OHOJIOTHYECKHE NOHATHS JUId OOBsCHEeHHs (AKTOB M SBICHUH KHBOH
MIPHPOIEI;

CTPOHTH JIOTHUECKHE pacCyKICHUSA (MHAYKTHBHBIC, [ICIYKTHBHBIC, II0 aHAJIOTHH),
BBIABIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B pacCMaTPHUBAaEMEBIX SBICHHUAX, (pOPMYIHpPOBATH
BBIBOJIBI H 3aKIFOUYEHHUS;

NPUMEHATh CXeMHO-MOJIelbHBIe CpejICTBa JUIS MpeJICTaRIieHHs CYIIeCTBEHHBIX CBA3eH U
OTHOITIIEHHH B H3y4aeMBbIX OHOJIOTHYeCKHX OO0BeKTaX, a TakKe MPOTHBOPEYHIl pa3HOro po/ia,
BBIIBIICHHEBIX B Pa3IMYHBIX HHPOPMAIIHOHHBIX HCTOYHUKAX

pazpabareIBaTh IUIaH pellieHus MMPoOIeMEl ¢ YIETOM aHATH3a HMEOIHUXCS MaTepHaTbHBIX
U HeMaTepHaIbHBIX PECypPCOB;
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BHOCHTh KOPPEKTHBHI B JIeATEIILHOCTh, OIIEHHBATh COOTBETCTBHE Pe3YIIETATOBR IelsM,
OIICHUBATh PHUCKH ITOCICACTBHI JACATCIEHOCTH;

KOOPJAMHHPOBATH M BBITOJIHATE paboTy B YCIOBHAX peallbHOTO, BHPTYAIBHOTO U
KOMOHMHHMPOBAHHOTO B3aHMO/ICHCTBH;

pa3BHBATh KpeaTHBHOE MBIIIICHUE IIPH PEIIeHHH KU3HEHHEBIX IPOOIIeM.

2) 6a3oBBIe HCCIEN0BATEILCKHE JIeliCTBHA:

BJIAJCTh HaBBIKAMH yUeOHO-HCCIICIOBATEILCKOH M MPOCKTHOH MeATEeILHOCTH, HaBRIKAMHU
paszperiieHus mpodiieM, CIIOCOOHOCTRI0 M TOTOBHOCTRIO K CaMOCTOSTENIbHOMY ITOHCKY METOJIOB
pelleHHs IPaKTHYeCKHX 3a/1a4, IPUMeHEHHIO Pa3IMYHBIX METOJOB [T03HAHUS;

HCIIONIE30BATh pa3iHyYHble BHJIBI JICATEIFHOCTH I10 TOJIYYEHHID HOBOTO 3HAHHUA, €ro
HHTEPIIPETAIlH, IpeoOpa3oBaHHI0 U IPHUMCHEHHIO B YUSOHBIX CHUTYaIlHAX, B TOM YHCIE IIpH
CO3/ITaHUH YIeOHBIX U COITHAIBHBIX IIPOCKTOB,;

(hopMHPOBATh HAYYHBIH THIT MBIIIUICHUA, BIAJACTh HAYTHOH TEPMHHOJIOTHEH, KITFOUSBBEIMHI
MOHATHAMH H MeTOJaMH;

CTaBUTh U (GOPMYITHPOBATH COOCTBEHHBIE 33/]add B 00pa30BaTeNIbHOM JIeATEIEHOCTH U
YKU3HEHHBIX CHTYaIlHiX;

BBEIBIATE NPHUYHHHO-CIIC/ICTBEHHBIC CBS3M H aKTyaJH3HpOBaTh 3a7ady, BBIIBUTATh
THIIOTE3y ¢€ peIleHHs, HaXOOHTh apryMEHTHI I JIOKa3aTelIbCTBAa CBOHX VTBEPKICHUH,
3a/1aBaTh MapaMeTPhl H KPUTCPHH PEIICHH;

aHAIN3HPOBATh TOJy4YeHHBle B XOJle pelleHHs 3ajJadd pe3ylbTaThl, KPHTHYECKH
OIIEHHBATh UX JIOCTOREPHOCTh, IPOTHOZUPOBATh H3MEHEHHEe B HOBBIX YCIIOBHSAX;

JIaBaTh OIEHKY HOBBIM CHTYAITHSIM, OIleHHBATh IPHOOPETEHHEII OIIBIT;

OCYIIIECTBIIATE IIeJICHAIIPABICHHEI IOUCK IIEpPEeHOCca CPEeACTB M CIOCOOOB ICHCTBHUS B
npoQ)eCCHOHABHYIO Cpey;

YMETh [EePEHOCHUThL 3HAHHA B I[IO3HABATSIBHYI0O M  IPaKTHUSCKYyI0  0OJacTH
KH3HEeIeITeNbHOCTH;

yMeTh HHTeIpHPOBATh 3HAHUA U3 Pa3HBIX IpeIMeTHBIX o0lacTeil;

BEJIBHTATh HOBBIE HJIeH, IpejjlaraTh OpHUTHHAILHBIE IOJXOJBI W pelleHHs, CTaBUTh
poOJIeMBI B 3a7a4H, JOIYCKAIOITHE albTepHATHBHEIC PEIICHHS.

3) pabora ¢ nundopmanueii:

OPHUCHTHPOBATLCA B Pa3IHYHBIX MCTOYHHKAX HH(OpManHH (TEKCTe yuyeOHOro ImocoOwus,
Hay4YHO-TIONYJIPHON JIHTepaType, OHOIIOTHYECKHX CIIOBApSX M CIPAaBOYHHKAX, KOMIBIOTEPHBIX
0azax JaHHBIX, B IlHTepHeTe), aHAIM3UPOBaTh HH(OPMAIHIO pPAa3THYHBIX BHJIOB H (dopM
IIpeJICTaBJIeHHs, KPUTHYECKH OIEeHUBATh €€ JIOCTOBEPHOCTEL H HEPOTHBOPEUYHUBOCTE;

(hopMyTHpPOBaTh 3allpOCEl H IPHMEHATHL pa3IHYHBIE METOIBI IpPH IIOHCKE H oTOOpe
Ounotormueckoil HHGOPMaIHH, HEOOXOIUMOIT /IJIs BEITIOIHCHH YIeOHBIX 3a/1a4;

NpHOOpEeTaTh OMBIT HCIIONBE30BAaHUA HH(POPMAIIHOHHO-KOMMYHHKATHUBHBIX TEXHOJIOTHH,
COBEpINIeHCTBORATh KYJIBTYPY aKTHRHOT'O HCIIOIB30BaHUS PazIHYHBIX IOHCKOBBIX CHCTEM;

CaMOCTOSTEeNIbHO BBIOHPAaTh ONTHMAILHYIO (OpMYy IpejicTaBlieHUs OHOJIOTHYecKOH
uH(popManu (cxeMsl, TpadUKH, THarpaMMbl, TaOIHITEI, PUCYHKH H JIPYToe);

HCITOJIB30BaTh HAYUHBIN S3BIK B KadecTBE CpelICcTBa IMpH paboTe ¢ OMOIOTHUSCKOH
HH(pOpMaIlUeH: NPUMEHAThE XUMHUYECKHE, (PH3MYCCKHE W MaTeMaTHUYeCKHEe 3HaKU H CHMBOJIEI,
dopmynel, abOpeBHATYpy, HOMEHKIATypy, HCIOIL30BaTh U IIPeoOpa3oOBLIBATE 3HAKOBO-
CHMBOJIHYECKHE CpeJICTBA HATJISJIHOCTH;

BIIa/IeTh HABHIKAMH pAclO3HAaBaHHUA W 3alUTE  HHQOpPMAIMH, HHPOPMAITHOHHOM
0e30I1acHOCTH JIMYHOCTH.

OB/1ajieHHe YHHBEPCAILHBIMIA KOMMYHHKATHBHBIMH JTeHCTBHAMM:

1) oOmenue:

OCYIIECTBIISATE KOMMYHHKAITMH BO BceX cdepax KH3HH, aKTHBHO y4acTBOBATh B JHAJiOre
HJIH THCKYCCHH IO CYIIECTBY OOCYKIaeMOH TeMHI (YMEHHE 3aJaBaTh BOIPOCHI, BBICKa3LIBAThH
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CY)KJIeHHS OTHOCHTEJIbHO BEHITIONHEHHUS IIpejjlaraeMoi 3ajladd, YYHTHIBaTh WHTEpechl |
COTJIaCOBAHHOCTD ITO3UIINH APYTHUX YIaCTHHUKOB JHAJIOTa HIH TUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE cpelcTBa OOIIeHHUS, MOHUMATL 3HAUEHHE COIHAILHBIX
3HAKOB, IIPEANOCHITIOK BORHUKHOBEHHS KOH(DIUKTHRIX CHTYaIlUH, YMETh cMArdaTh KOH(IUKTH U
BECTH IIePerOBOPEI;

BIa/IeTh PA3IMYHBIMH CIIOcO0aMH OOMIeHHs H B3aHMOEIICTBHA, MOHHMATh HaMepeHHs
IPYTUX JIIOACH, IIPOSABIATL YBaKUTEIHLHOE OTHOIICHHE K COOSCeHHKY U B KOpPpeKTHOH ¢dopMe
($bOopMyITHPORATE CBOH BO3PaKEHHS;

pazBEPHYTO M JIOTHYHO H3JaraTh CBOIO TOYKY 3peHHUS C HCIIOJIb30BAaHHEM SI3BIKOBBIX
CpeJICTB.

2) coBMecTHasl 1eATeIbHOCTh:

MOHHMAaTh M HCHOJL30BaThH MIPEHMYIIecTBa KOMaHAHON W MHIUBUAYAILHOH paboThl IpU
penieHHH OHoJIorHUecKol IpodiieMbl, 000CHOBEIBATL HEOOXOMMOCTE IIPUMEHEHUS TPYIIOBBIX
¢hopM B3aUMOJIEHICTBUSA IIPH pellleHHH Y4eOHOH 3a/1auu;

BEIOMpaTh TeMaTHKY H MeTOJ[bI COBMECTHBIX JIeHCTBHIl ¢ y4&€TOM OONIMX HWHTEPecOoB U
BO3MOXKHOCTEH KaXJI0TO 4iieHa KOJUIeKTHRA;

OpHHHMATh [ COBMECTHOH JeATEeNbHOCTH, OPIraHH30BLIBAaTL W KOOPAMHHPOBATDH
NelficTBHS MO e¢ JOCTIDKEHHIO: COCTaBJIAThH IUIaH JEWCTBHH, paclpelelarTb pOlIH ¢ YIETOM
MHEHHH Y9aCTHHKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM padOTHI;

OIIEHHBATh Ka4eCTBO CBOEr0 BKJIaJ[a M Ka)IOI'0 YJacTHHKa KOMaH/Ibl B OOIUI pe3ylbTaT
110 pa3paboTaHHBIM KPUTEPHUIM;

IpeJiiaraTh HOBBIE MPOEKTHI, OIIEHHBATh HJEH C MO3WIHH HOBH3HBI, OPUIHHAILHOCTH,
MIpaKTUYEeCKOH 3HAYNMOCTH;

OCYIIECTBIATH, IIO3UTHBHOE CTpaTeTHUecKoe IIOBEJeHHEe B pa3IMYHBIX CHTYaIlMsX,
IIPOSABIIATH TBOPUESCTBO H BOOOpaxkeHue, ObITH HHHITHATHBHBIM.

OR1ajleHHe YHHBEPCAILHBIMH PeryJIsiITHBHBIMH JIeiicCTBHSAMM:

1) camoopranuszanns:

HCIIONIE30BaTh OHMOJIIOTHYeCKHe 3HAaHUSA JUIS BBIABIEHHS HpodlieM W HX pellleHdus B
YKU3HEHHBIX U YIeOHBIX CUTYAIHAX;

BEIOMpAThL Ha OCHOBE OMOJIOTHYECKHX 3HAHUII I[eIeBbIe H CMBICIOBEIC YCTAaHOBKHU B CBOHX
NeHCTBUAX M IMOCTYIKAaX II0 OTHONIEHHIO K JKHBOW INPHPOJE, CBOEMY 3J0POBBIO U 3IOPOBBIO
OKPYKaIOIIHX;

CaMOCTOSTENLHO OCYINECTRIATE MMO3HARATEBHYIO JeSTelIbHOCTh, BEISBIATH MPOOIEMEI,
CTaBUTh W (QOPMYIHUPOBAaTh COOCTBEHHBIE 3ajadd B 00pazoBaTelbHOH JIeSITeNIFHOCTH U
YKU3HEHHBIX CUTYaITHIX;

CaMOCTOSITeIFHO COCTABIIATEH IUIAH pelleHNs MpoOIeMbl ¢ YIETOM HMEIOIIXCS PecypcoB,
cOoOCTBEHHBIX BO3MOKHOCTEH U IpeINOUTeHH;

JIaBaTh OIeHKY HOBBIM CHTYAIHIM;

pacHIHpAThL paMKH y4eOHOTO Ipe/IMeTa Ha OCHOBE JIMYHBIX IPe/IIOYTeHHIH;

JleJ1aTh OCO3HAHHBIH BEIOOD, apryMEeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a pellieHHe;

OIICHHUBATh IPHOOPETEHHBIH OIIBIT;

CII0c00CTBOBATEH (POPMHUPOBAHUIO U IPOSBICHHUIO IMIMPOKOH 3pYIHUIIHH B pa3HBIX 00JIacTIX
3HAHHH, IOCTOSHHO IOBBIIATE CBOM 00pa30BaTeILHEIN H KYJILTYPHBIH YPOBECHE.

2) caMOKOHTPOJIb:

JlaBaTh OIEHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHBHI B JeSATelbHOCTh, OIIEHHUBATH
COOTBETCTBHE Pe3YIILTATOB IeIIAM;

BJIa/IeTh HaBBIKAMH MO3HABATENLHON pedIeKCHN KaK OCO3HAHHS COBEpIIaeMBIX JeHCTBUI
U MBICITUTENIBHBIX IIPOIECCOB, HX Pe3yIbTaTOB H OCHOBaHHH, HCIIOIH30BaTh IPUEMBI pedIeKCHI
JUISL OTIeHKH CHTYaI[IH, BEIOOpa BEpPHOTO pellleHHs;

yYMeThb OIICHUBATh PUCKH U CBOCBPEMEHHO IIPHHUMATE PEllleHUs 110 X CHIDKCHHIO;
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[IPHHUMATh MOTHBBI U apr'yMeHThI JIPYTHX [IPH aHalu3e pe3yIbTaToB JIeITeIbHOCTH;

3) npunsTHe ceds H APYIUX:

IpPHHHMATE ce0s, MOHIMas CBOU HeJIOCTaTKH U TIOCTOHMHCTBA;

NPHHHUMATh MOTUBEI U apT'yMEHTEI IPYTUX IIPH aHAIU3€e pe3yIbTaToB AeSITeILHOCTH;

MpH3HABaThL CBOE IIPaBO U IPaBO APYTUX HA OMIHOKH;

pa3BUBaTh CIIOCOOHOCTH MOHIUMATh MUP € ITO3UIHH JIPYTOro YelIoBeKa.

HHPE/IMETHBIE PE3YJIbTATHI

[IpesMeTHBIE pe3yibTaThl OCBOEHHUs cojiepkKaHUsA ydeOHOro mpejmera «buolorus» Ha
YIIIyOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha oleciiedeHne NpoQuILHOr0 00ydeHHs 00yJaronmuxcs
Ouostornu. OHH BKIIOUAKT: coeluduueckue Uil OHOIIOTMH Hay4dHble 3HAHHA, YMEHUA U
CIIOCOOBI JEeHCTBHII IO OCBOCHMIO, HHTEpIpEeTallid U IpeoOpa3oBaHMUIO 3HAHHH, BHIBI
JeATEILHOCTH 0 MOMYYSHHIO HOBBIX 3HAHMII M HMX NPHMEHCHHIO B Pa3IHYHBIX YUeOHBIX, a
TaKKe B peallbHBIX JKH3HEHHLIX cUTyanusx. [Ipeamernnie pe3yiasTaThl IpeicTaBIeHE] 110 TogaM
HU3Y4YEHUsI.

[IpesmeTHBIe pe3ylbTaThl OCBOeHHUS ydeOHoro mnpenMera «buonorus» B 10 kiacce
JTOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHHH O MeCTe M POJIH OMOJIOTHH B CHCTEME €CTeCTBEHHBIX HayK, B
¢bopMIpPOBAaHHH eCTeCTBEHHO-HaYIHOH KapTHHBI MHpa, B IIO3HAHHH 3aKOHOB IIPHPOABI H
pelIeHHH IIpo0iIeM pallMoHAIBHOTO IPHPOIOIOIL30BaHIS, O BKIAAe POCCHHCKUX H 3apyOeiHBIX
Y4EHBIX B pa3BUTHe OHOJIOTHH;

BIIaJleHHe CHCTeMO#l OHMOJIOTrMYecKHX 3HAaHHUM, KOTOpas BKIIOYAeT: OCHOBOIIOJATAroIHe
OunoJiornyecKkue TepPMHHBI M TOHATHS (KU3Hb, KIIeTKa, OpPraHu3M, MeTaboiIH3M, roMeocTas,
caMOpEeT YIS, CaMOBOCIIPOH3BeIeHIe, HACIeICTBEHHOCTh, H3MEHYHBOCTE, POCT U pa3BUTHE),
Omonormueckue Teopun (KimerouyHas Tteopus 1. Illpamma, M. Illneiinena, P. Bupxoga,
XpoMocoMHas Teopus HaclieAcTBeHHOCTH 1. Moprana), yuenus (H. M. BaBuioBa — o 1ieHTpax
MHOI'000pa3usi U IPOUCXOKJICHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€HHO00pa3us MOTOMKOB
[1epBOT0 MMOKOJIEHHs, pacllelUIeH s, YUCTOTHI raMeT, He3aBUCHMOoro HaclejjoBanus ['. Menyens,
TrOMOJIOTHYECKUX PsJIOB B HacleJcTBeHHOH wu3MeHunBoctu H. V. BaBuiioa), npuHIMIIBI
(KOMILJIEMEHTapHOCTH );

BIa/ICHHE OCHOBHBIMH METOJaMH HayYHOTO MO3HAHMUA, HCIOIL3YEMBIX B OMOIOTHYECKIX
HCCIIeTOBaHMX KUBBIX 00BLEKTOB (OIIcaHHe, H3MepeHHe, HabIo1eHNe, SKCIIePHMEHT);

yMeHHUE BBIJIENIATh CYNIECTBeHHbIE IIPH3HAKH: BHPYCOB, KIETOK MPOKAPHOT H 3YKApHOT,
OJ/THOKJIETOYHBIX M MHOT'OKJIETOYHBIX OPraHH3MOB, B TOM 4Hclle OakTepHil, rpuOOB, pacTeHUH,
YKUBOTHBIX U 4YeJlOBeKa, CTPOCHHsI OPI'aHOB U CHUCTEM OpPraHOB PAacTEeHHM, JKHBOTHBIX, YellOBEKa,
IIPOLIECCOB  JKHM3HEACATEIFHOCTH, IIPOTEKAIONIMX B OpraHM3Max pacTeHull, KHBOTHBIX U
YelloBeKa, OHOMOTHYECKHX IIPOIIeCCOB: 0OMeHa BemlecTB (MeTaboIH3M), IpeBpalieHus SHepIin,
OpoxkeHHsi, aBTOTpO(HOTO U TeTepoTpopHOro THUIIOB NMUTAHUA, (POTOCHHTE’a M XEeMOCHHTE3a,
MHUTO3a, Mell03a, raMeToreHesa, sMOpUoreHesa, NOCTIMOPHOHAIIBHOTO Pa3BUTH, PA3MHOKEHU,
WH]IUBHJIYaJIbHOTO pa3BUTHsA OpraHH3Ma (OHTOreHe3a), B3aHMOJICHCTBHSA T'€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOOPA;

yYMEHHE YCTAHaBINBAaTh B3aHMOCBS3H MeEXKIYy OpPTraHOHAAMH KIeTKH H HUX (QYHKIIHSIMH,
CTpOCHHEeM KISTOK pa3HBIX TKaHeH U HX (QYHKIIHUAMH, MEXKIy OpraHaMH U CHCTeMaMH OpPTaHOB Y
pacTeHHH, >KUBOTHBIX H HYelOBeKa H HX (YHKIHAMH, MEKIY CHCTEMaMH OpraHOB H HX
GYHKIHAMH, MEX/ly 3TallaMid OOMEHa BelllecTB, dTallaMH KJIETOYHOI'O ITUKJIa U KU3HEHHBIX
[UKJIOB OPraHU3MOB, JTallaMH SMOPHOHAJIILHOIO pa3BUTHA, T€HOTUIIOM H (QEeHOTHIIOM,
¢denoTHIOM U haKTOpamMu cpe/ibl OOUTaHUs;

YMEHHE BBISBIATH OTIHMUHTEIbHBIC NMPH3HAKHU KHBBIX CHCTEM, B TOM YHCIIE pPACTCHMIA,
YKUBOTHBIX U YeJIOBeKa;

yMeHHE HCIOJIb30BaTh COOTBETCTBYIOINIHE aplr'yMEHThI, OHOJIOTMYEeCKYK) TEPMUHOJIOTHIO U
CHMBOJIUKY JJI TOKa3aTeILCTBA POJCTBA OPTaHU3MOB Pa3HLIX CHCTEMAaTHUSCKUX TPYIII;
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yMeHHe pelniarh OHOJOTHYECKHe 3aj[ayH, BBIABIATH INPUYHHHO-CIIEJICTBEHHBIE CBI3H
MeXIYy HCCIeTyeMBEIMI OHOJIOTHYECKHMH IIpoIleccaMH M SIBICHUSAMH, [elaTh BBIBOABI H
IIPOTHO3bI HA OCHOBAHHH IIOJIYYEHHEIX pe3yILbTaToB;

yYMEHHE BBINONHATL JabopaTopHble H IpaKTHdecKue paboTwl, coOniofaTh MpaBHia IpU
pabote ¢ yaeOHBIM H JIad0paTOPHEIM 000pYI0BaHHEM;

YMEHHE BLIIBHTAaTh THUIIOTE3Bl, IIPOBEPAThL HUX SKCICPHMEHTAILHBIMH —CpeICcTBaMH,
bopMyIHpYA I1eNb HecIeI0BaHHs, aHATH3HPOBATh IIOJTyUeHHbIE Pe3YILTAThl U IelIaTh BBIBOBL;

yMeHHE Y4acTBOBaTh B Yy4eOHO-HcCIeoBaTelIbCKONl paboTe Mo OHOJOTHH, 3KOJIOTHH U
MeJIUIIHHEe, IPOBOJUMON Ha 0a3e MIKOJILHBIX HAy4YHBIX OOINECTB, U MYOJHYHO IPE/CTaBIAThH
[I0JIy4eHHBIE pe3yIbTaThl Ha YIeHHYECKUX KOH(epeHIHAX;

yYMEHHE OIIeHHBaTh STHYCCKIE AacIeKThl COBpEeMEHHBIX HCClIeIoBaHUil B oOmacTu
Omomorum W MeTUIIMHBI (KIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOpEHHE, HalpaBiIcHHOE
H3MeHEeHHEe TeHOMa H cOo3[aHHe TPAaHCTeHHBIX OPraHH3MOB);

yMeHHUE OCYIIECTBISATh OCO3HAHHBIN BEIOOP Oyyiiel npodeccHoHaIbHOU JIeATeIbHOCTH B
o0iacti OHONOTHH, MEJTUITUHBI, OMOTEXHOJIOTHH, BETEPHHAPUH, CEJIbCKOT0 XO35ICTRA, ITHIIEBOH
[IPOMBIIIUIEHHOCTH, YIIyOJATh I103HABaTeIbHBIM HHTEpec, HalpaBJeHHBIH Ha OCO3HAHHBIN
BEIOOp COOTBETCTBYIOIICH TMpodecCHH H IPOJOJDKCHHE OHOJNIOTHYECKOTO O0pa3oBaHHUA B
OpraHu3aIusax cpelHero npodeccHoHaIbLHOTO U BEICIIET0 00pa30BaHus.

[IpenMeTHBIe pe3ynbTaThl OCBoeHHA yueOHoro mnpenmera «buomorus»y B 11 Kiacce
JTOJDKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUI O MeCTe H POJIM OHOJIOTHH B CHCTEME €CTeCTBeHHBIX HayK, B
(OpPMHPOBaHUH COBPEMEHHOH eCTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, B IO3HAHHH 3aKOHOB
IIPUPOALI U PElIeHUH SKOJIOTHUYECKHUX MpoOjeM deloBeuecTBa, a TaKKe B PElIeHHH BOIIPOCOB
palHOHATLHOTO MPHPOIONOIL30BaHUA, U B (OPMHpPOBAHNH IIEHHOCTHOTO OTHONICHHA K
IIpHpoJie, ODOIISCTBY, YENOBEKY, O BKJIAJe POCCHHCKHX H 3apyOe:KHBIX YUEHBIX-OHOIIOTOB B
pazBUTHE OMOJIOTHH;

yMeHHUe BJIaJIeTh CHCTEeMOH OMOJOTMYeCKMX 3HAaHHM, KOTOpas BKIIKOYAeT oIlpeJleleHus U
[IOHUMaHHE CYI[HOCTH OCHOBOIIOJATAIONINX OHOJOTHYECKHMX TEPMHUHOB M IIOHATHH (BHJI,
IKOCHCTeMa, Ouocdepa), OHoIorMUeckue TeopHH (3BoionmonHas Teopus Y. [lapBumna,
cuHTeTHdecKas Teopus 3Boionui), yaeHHsa (A. H. CeBepioBa — o OyTAX H HaIpaBICHHIX
sposronud, B.M. BepHaackoro — o 6mocdepe), 3akoHbI (TeHeTHUECKoro paBHOBecH: JIk. Xapan
u B. BaiinGepra, 3apojipiieBoro cxojcrea K. M. bspa), npasuna (Munumyma HO. JInbuxa,
JKOJIOTHYECKON NTUpaMUJIbl SHEPTHH), THIIOTe3bI (THHoTe3a «Mmupa PHK» V. T'unbepra);

yMeHHE BJIaJleTh OCHOBHBIMH METOJIaMH Hay4HOI'O II03HAHUA, HCIOIB3YeMbIMH B
OHONOTHYEeCKNX HCCIeAOBAHHUAX JKHUBBIX OOBEKTOB M 3KOCHCTEM (OIHcaHHe, H3MepeHMe,
HabIoieHNe, SKCIIEPHUMEHT), CIIocO0aMH BBISBICHHS U OIICHKH aHTPOIOTSHHBIX M3MCHCHHH B
IIpUpPOJIE;

yMeHHUE BBJICNIATh CYNIECTBEHHbIE IPH3HAKH: BUJIOB, OHMOI'€OIIEHO30B, 3KOCHCTEM H
Ouocdepsl, cTaOMIM3UPYIONIETO, JIBIKYIIETO M Pa3phIBAIOIIEr0 ecTecTBEHHOTro oTOopa,
JUIONATPHYECKOT0 U CHMIIATPHYECKOTO BH000pa30BaHus, BIMSAHHUS JIBIGKYIITHX CHJI 9BOJIFOIIUA
Ha reHo(OH] MOMY/IAINH, IPHUCIOCOOICHHOCTH OPraHU3MOB K cpelle 0OHTaHHS, YepeloBaHUs
HaIpaBJIeHHUH HBOIONHH, KPYTOBOPOTa BEIIECTB I MOTOKA 3HEPIHH B PKOCHCTEMaX;

YMECHHE YCTaHaBIMBATL B3aHMOCBS3U MEXKIY IIPOIECCAMU DHBOJIONHH, IBIKYIIIHMH
CHJIaMH aHTPOIIOTeHe3a, KOMIIOHEHTaMH Pa3/IMYHBIX SKOCHCTEM U IPUCIIOCOOJIEHUAMH K HUM
OpraHHU3MOB;

yMeHHUE BBISBIIATh OTIIMYUTENIBHbBIE IPH3HAKH JKUBBIX CHCTEM, IPHUCIIOCOOIEHHOCTh BUJIOB
K cpele obOuraHus, aOMOTHYECKMX U OHMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3eH
OpraHHU3MOB B cOOOIECTBaX, AHTPOIIOT€HHBIX H3MEHEHUH B 9KOCUCTeMAaxX CBOEN MECTHOCTH;

yMeHHUE HCIOJIb30BaTh COOTBETCTBYIOIHE apTryMeHThl, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIUKY I [0Ka3aTelIbCTBAa POACTBA OPraHHU3MOB pa3HBIX CHCTEMaTHYeCKHUX TpYIIII,
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B3alIMOCBSI3H OPT'aHH3MOB H Cpejlbl OOMTaHUs, €JHMHCTBA 4YeJIOBEYECKHUX pac, HeoOXOHMMOCTH
COXpaHeHMsI MHOT000pa3usi BHIOB M PKOCHCTEM KaK YCIOBHS COCYIIECTBOBaHUS IMPHPOABI U
YelI0OBEUeCTBa;

yYMEHHE pemaTh OHOJOTHYeCKHe 3a7add, BBIABIATE NPHUHHHO-CIICICTBEHHBIC CBS3H
MeXIy HCCIeTyeMBEIMI OHOJOTHYECKIMH IIpoIleccaMH M SIBICHHUSMHM, [elaTh BBIBOABI U
IIPOTHO3BI HAa OCHOBAHUU ITOIYYCHHEIX Pe3yILTaTOB;

yYMEHHE BBINONHATL JabopaTopHble H IpaKTHdecKue paboTwl, coOniofaTh MpaBHia IpU
pabote ¢ yueOHBIM H JIaDOPaTOPHBIM 000PY/10BaHHEM;

yMeHHe BBIJIBUTATh THUIIOTE3Bl, IPOBepATh HX OSKCHEPHMEHTAIBHBIMH Cpe/ICTBAMH,
dbopMynUpYy4 11ellb Hecle/IOBaHNUs, aHATN3HPOBATE MTOJyUeHHbIe Pe3YIILTAThl U JellaTh BBIBO/IBI;

yMEHHE Yy4JacTBOBaTh B yueOHO-HCCIIeIOBaTeIbCKOH padoTe 1Mo OMOJIOTHH, 3KOJIOTHH H
MeJHUIINHE, IPOBOAUMON Ha 0a3e IIKOILHBIX HAYIHBIX OOIECTB, W MYOIHYHO INIPEACTaBIATH
[IOJIy4eHHbIe Pe3yIbTaThl Ha yUeHHUeCKUX KOH(pepeHIIHUIX;

yMeHHe OIIeHHBAaTh THUIOTe3s] M TEOPHH O IIPOHUCXOXJICHHH JKH3HH, 4YelloBeKa U
YelloBeYeCKNX pac, O IMPUYHHAX, IOCIeJICTBHAX M clloco0aX IpeoTBpalleHus [I00albHBIX
U3MeHeHUH B Onocdepe;

YMEHHUE OCYIIECTBIATE OCO3HAHHEIN BEIOOP Oymymiell mpodecCHoHaILHON ASATEIFHOCTH B
obmacT  OMOJIOTHH, 3KOJIOTHUH, IIPHPOJOINONL30BAHMS, MEIHIIMHBEI, OHOTEXHOIJIOTHH,
IICHXOJIOTHH, BeTepPHHApPUHU, CEILCKOTO XO3fANCTBA, IHIIEBOH IPOMEBINIICHHOCTH, YITIYOIITH
[I03HABaTeILHBI WHTepec, HalpaBlieHHBI Ha OCO3HAaHHBIH BBEIOOP COOTBETCTBYMOMIEH
npodeccun ¥ TPoOJIOJDKeHHe OHOJOTrHYecKoro oOpa3oBaHHs B OpraHH3aIlUsAX CpeHEero
1po)eccHOHAIEHOTO U BBICIIET0 00pa30BaHHs.

TemaTHYeckoe NJIAHHPOBaHHE
10 kiracc (yrirydJieHHBI YPOBEHD)

KoJsmm4uecTro yacop JIeKTpPOHHbIE
HaumeHoranue
Ne Kontpoar | Ilpakrn (ungposbIe)
pa3aesioB H TeM
n/n Bcero | Hble YecKHe o0pa3oBaTejibHbIE
NporpaMMbI
paboThl padoTsl pecypchl
bronorus xak
bubmuorexa IJOK

1 KOMIUIEKC HayK O 2 0 0

" https://m.edsoo.ru/7f41cc74
JKHBOH TIPUPOIC

CTpyKTypHBIE U
(hyHKIIMOHATLHEIS
) OCHOBBI KH3HH 12 0 3 bu6miotexa LIOK
https://m.edsoo.ru/7141cc74
Monekynapasie
OCHOBBI JKH3HH
Knerka —

3 CTPYKTYpHas U 12 0 4 bubmmoreka [TOK
(hyHKITMOHAILHAS https://m.edsoo.ru/7141cc74
SIIHHUIIA OpraHu3Ma

4 Knerounsri 3 0 ) bubmuorexa IJOK
MeTadoIH3M https://m.edsoo.ru/7141cc74
Hacnencreennas

5 uHpopmanus u ee 13 0 1 Bubmmoreta LOK

https://m.edsoo.ru/7141cc74

pealii3alvia B KIIETKE

22




6 giﬁﬁ:itﬁne 11 0 1 bubmoreia HOK
https://m.edsoo.ru/7141cc74
OpraHHu3MOB
Hcropus
7 BO3HHKHOBCHHUA H 23 0 0 bu6moteka [IOK
pa3BUTHS TCHETHKH, https://m.edsoo.ru/7141cc74
METOJEI T€HECTHKH
] JloMecTHUKAIHA U 12 0 0 bu6moteka [IOK
CeJISKITHS https://m.edsoo.ru/7141cc74
9 IToBrOpeHue Kypca 3a 12 0 0 bubmmoreka [TOK
10 xmacc https://m.edsoo.ru/7141cc74
Hroro bubmuorexa IJOK
10 105 0 10 https://m.edsoo.ru/7f41cc74
11 KIIACC (yriay0/1eHHbII YPOBEHB)
KoandecTBO YacoB JJIeKTpOHHbIE
Hanvenopanue
Ne Kourpoas | IIpaktu | (H$pPOBELIE)
n/n PA3IEI0B HTEM Bcero HbIe JecKHe 05pa30BaTeJII>HLIe
MPOrpaMMbI
padoThI padoTel | pecypchl
3apoxjieHue U pa3BUTHE
1 IBOJIFOIIMOHHEIX ) 0 0 bubmuorexa IJOK
MIpeACTABICHUH B https://m.edsoo.ru/7141cc74
OHOJIOTHH
) MuxposBonronus 1 eé 7 0 ) bubmuorexa IJOK
pe3yabTaThl https://m.edsoo.ru/7f41cc74
3 MaxkposBoronus u eé 3 0 0 bubmuorexa IJOK
pe3yIbTaThI https://m.edsoo.ru/7f41cc74
4 Eiiﬁiﬁ”ffﬁfﬁ ;Ia 8 0 |5 | bubmrorexa [JOK
https://m.edsoo.ru/7141cc74
3eMite
s quE; %P]Ig;zniﬂe}me s 0 | bu6moteka [IOK
https://m.edsoo.ru/7141cc74
AHTPOIIOTeHE3
DKOJIOTHSl — HayKa O
B3aHMOOTHOIIEHUAX
6 OpraHu3MOB H ) 0 05 bubmmoreka [TOK
HaJIOPraHU3MEHHBIX ’ https://m.edsoo.ru/7f41cc74
CHCTEM C OKpY’KaroIIeH
cpenor
7 OpraHusMbl U cpejia 5 0 15 bubmmoreka [TOK
obHTaHHs ' https://m.edsoo.ru/7141cc74
3 JKOJIOT'HS BUJIOB H 5 0 05 bubmuorexa IJOK
MTOITYJIAITHI ’ https://m.edsoo.ru/7f41cc74
9 IKOTOTHI COOOIIECTB. 7 0 0.5 bubmuorexa IJOK
JKOJIOTHYECKIE ’ https://m.edsoo.ru/7141cc74
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CHCTEMBI
10 buocdepa — rmodansHas 3 0 bubtmotexa [IOK
3KOCHCTEMA https://m.edsoo.ru/7141cc74
11 Yenmosek u 3 0 bubmunorexa IJOK
OKpyKarolas cpeja https://m.edsoo.ru/7f41cc74
12 [ToBTOpenue 3a kype 11 5 0 bubtmotexa [IOK
KJjacca https://m.edsoo.ru/7141cc74
OBIIEE KOJIMYECTBO 102 75
YACOB IIO IIPOITPAMME
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