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MNOACHUTEJIbHASA 3ATIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oOpazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernoaaBaHus
yuebHoro npeamera «bruonorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCIIUTAHMUSL.

VYueonniii npeamer «buosorusy sBAsSETCS OJHUM U3 KOMIOHEHTOB MPEIMETHON 00JIacTh
«EctecTtBenHo-Hayunbie mpeamerb». CormacHo mnonoxenusm PIOC COO mnpoduimbHbIE
ydeOHbIC MPEIMEThI, SBISIOTCSA criocoboMm muddepeHnmanmm 00yueHUsT HA YPOBHE CPEIIHETO
obuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaKJIbIH U3 STUX y4EOHBIX MPEIMETOB JIOJDKEH OBITh OPUEHTUPOBAH HA IPHOPUTETHOE PEIICHHE
00pa3oBaTeNIbHBIX, BOCIHUTATEIBHBIX M PAa3BUBAIONIUX 33Ja4, CBSA3aHHBIX C MpodopueHTanuen
oOyyarouuxcsds M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4HOrO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, HKOJOTHEH, TCHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeU U 3a1adax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, ONpeeNsieT 00s13aTeIbHOE
(MHBapMaHTHOE) MpEAMETHOE COJAEpKaHHe, €ro CTPYKTYpUpPOBaHHE IO pas3jeiaM U TeMaMm,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3Y4eHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommxcs. B mporpamMme mo OMOJIOTHH peanr30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIJICHUS, MPEJICTaBICHU O 3I0pOBOM 00pase *KHU3HU, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme 1o
OMOJIOTHMM TakXKe IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K MIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEIMETHBIM M IMPEIMETHBIM
pe3ynpbraTaM o0O0ydeHus U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITeIbHOCTH OOy4aloUIMXCcsl MO OCBOEHHUIO COAEpkKaHHs OHOJOTrHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOHsblii npeamer «buosorus» Ha YpOBHE CpelHEro oO0IIero oOpa3oBaHHUs 3aBepIIacT
Ouosoruyeckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOyuaromuxcs O JKMBOM TMPHPOJE, OCHOBAX MOJIEKYIAPHON U KIETOYHOW Ouoioruwu,
SMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, IBOJIOLMOHHOTO
yUEHUS U IKOJIOTHUH.

N3ydenne yuebHoro mpeaMera «buonorus» Ha yriayOJlIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaromuxcs K MOCIEIYIOMIeMY IOJY4eHUI0 OMOIornyeckoro oOpa3oBaHUs B
By3ax M OpraHH3aIsax cpeaHero npodeccHoHaibHOro o0pazoBaHusa. OCHOBY €ro Cojep KaHUs
COCTaBIIsIET cHUCTEeMa OWOJIOTUYECKHX 3HAHWM, MOMYyYEHHBIX NpPU H3YUYEHUU OO0yJaroIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3eioB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 kiaccax 3Tu 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHbl U YIITyOJIEeHBI
OMONIOTUYECKHE 3HAHUS O PACTEHUSX, JKMBOTHBIX, TpuOax, OakTepusx, OpraHu3Me 4eJOBeKa,
oO0IIMX 3aKOHOMEPHOCTSX J>KWU3HM, JOTOJHUTENHHO BKIIOUEHBI OWOJIOTHUYECKUE CBEIACHHUS
MIPUKJIATHOTO M TIOMCKOBOTO XapakTepa, KOTOPhIE MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI IS
MOCJIeYyIOIEro BeiOopa mpodeccun. Bo3MokHa Takke WHTErpanusi OMOJOTHYECKUX 3HAHHUH C



COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYIEHHBIMH 00YJaIONTUMUCS TIPH U3YUCHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydeOHOMYy mnpenmery "buonorusa" orpaxaeTr CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIN MOAXOAbI K M3ydeHUto Ouosiornu. CoriacHo UM, HU3y4aroTcs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTO pazHoOoOpa3us
wraneTsl. Tak, B 10 Kiacce M3ydalOTCsl OCHOBBI MOJIEKYIISIDHOH M KJIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHU PAa3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcs 1Mo OOTaHWKE, 300J0THH, AHATOMUH,
¢dusmosiorun yenoseka. B 11 kiacce m3y4aroTcsi 3BOJIOIIMOHHOE YYE€HHUE, OCHOBBI HKOJIOTHH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0YYaroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB M MpaBW, JEXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4yHON KapTHHBI MHMpa, 3HAHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OMOIEHO03a, SKOCHCTEMBI, O BbIIAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX acMeKTax
Ouosnornueckux 3HaHWM. J[7s pa3BuUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOIOruu
Hapsy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKAHUHU MPOrPAMMBI IO
OMOJIOTUH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTHYECKUX U 3KOJIOTUYECKUX MTPOOIIEM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pPa3HOro paHra u NpruoOpeTeHnue YMEHHUH HCIO0JIb30BaTh 3T 3HAHUS B (POPMHpPOBAHUM MHTEpeca
K ompeaenéHHol o0macTu mpodecCHOHAIBHON NEATeIbHOCTH, CB3aHHOW C OWOJIOTHEH, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTkeHue 1esu u3ydeHus ydeOHoro mpenmera «buonorusy Ha yriayOnEHHOM ypoBHE
obecrnieunBaeTcs pelIeHueM CIIEeIYIOIIUX 3a/1ay:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTUYECKUX CHCTEM (KJIETKA, OPraHu3M, MOMYJISIUs, BU],
ouoreoreHo3, O6uocdepa); O BBIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHUIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMS  JKMBOW  MPHUPOIbIL:
UCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTHUECKUX HAyK (MOJIEKYJISIPHOM U KIIETOYHOM OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTUH,  MAJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSTENIbHOIO  MPOBEACHUS
OMOJIOTUYECKUX MCCIEOBAaHUN B JabopaTopu M B Mpupoje (HabirogeHue, H3MepeHue,
HKCTIIEPUMEHT, MOJICTUPOBAHKE);

OBJaJiecHue OOyYaIONIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIM3UPOBATH U
UCTOJb30BaTh OMOJIOTMYECKYI0 HH(OPMALIHIO; TOJIb30BATHCS OMOJIOTHYECKON TepMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXAY pa3BUTHEM OHOJOTMM U  COLMAIBHO-
HSKOHOMHYECKUMH U SKOJOTHYECKHMHU IpoOJieMaMH 4eJIOBEYECTBA; OICHHWBATH IOCIECACTBUS
CBOEH JIeATENPHOCTH 110 OTHOIIEHHIO K OKpY)Kalolled NpUpOJHON cpene, COOCTBEHHOMY
3I0POBBI0 M 3/IOPOBBIO  OKpYXAIOIIUX JIOJel; OOOCHOBBIBATH M  COOJIOAATH  MEpbI
npouIakTUKH MHPEKITMOHHBIX 3a00JIeBaHUM, TIpaBUiia MOBEACHUS B MPHUPOJE U OOeCTieueHus
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0€30MaCHOCTH COOCTBEHHOM KM3HEICSITEIBHOCTH B YPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTb COBPEMEHHBbIC HaydHBIE OTKPBITHS B 00JacTu
OHOJIOTHH;

pa3BUTHE y 00YYaIOUINXCS MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEW B IpoIiecce
3HAaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMpIMi €10 MPOOJIeMaMH, METOJIOJIOTHEeH OMOJIOTHYECKOTO HCCIEIOBaHMS, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~HCCICAOBAHUM, pemeHusl OWOJIOTHYECKUX 33434, MOJCITUPOBAHHS
OMOJIOTUYECKUX 0OBEKTOB U IPOIIECCOB;

BOCIIMTaHUE Y OOy4aromMXCcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJE B IEJIOM U K
OTIEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBAaHME DKOJOTHYECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; MHTErPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHne 00yJaroIMMHUC KOMIIETEHTHOCTH B PAIMOHAIBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWJl MOBEACHUS B MPUPOJE, OXpaHbl BHUJIOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOTO 370POBbSl U 3J0POBbSl OKPYXKAIOIIMX JItoJel (coOnoieHust mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHre  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYalUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUI M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBUHM JJIi OCO3HAHHOIO BbIOOpPa OOY4YaAIOUIMMUCS WHIUBUIAYAIbHOU
0o0pa3oBaTeNIbHOM  TpaeKTOpUH, CHOCOOCTBYIOIIEH MOCHenyomeMy MnpodecCHOHATILHOMY
CaMOOIIPENICIEHUIO, B COOTBETCTBUM C HWHIMBUAYAJIbHBIMU HHTEPECAMHU U MNOTPEOHOCTAMHU
peruoHa.

OO6miee 9MCIIO YacoB, OTBEICHHBIX HA HM3ydeHHWE OWOJOTMH Ha YIrIyOJICHHOM YPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 waca (3 uaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HECIIO).

OTb6op oOpraHu3allMOHHBIX  (OpM, METOOB H  CcpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISICTCA C YYETOM CHELU(PUKH €ro CoJAepXkaHHs U HAIpPaBICHHOCTH Ha IPOAOJDKEHHE
OMO0JIOTHYECKOr0 00pa30BaHUs B OPraHU3ALUSAX CPEIHEro MNpo(ecCHOHAIBHOIO M BBICLIETO
o0OpazoBaHwUsI.

OO0s3aTenbHBIM YCIOBHEM IpU 00y4eHUHU OMOJIOTMHM Ha YriayOJIE€HHOM YpOBHE SIBIISETCS
IIPOBEICHUE JIa0OpaTOPHBIX M MpakTHueckux pabor. Tamke yudacte oOydarouiuxcs B
BBIMIOJIHEHUM  TPOEKTHBIX U y4eOHO-HMCCIENOBAaTEIbCKMX paboT, TeMaTHKa KOTOPbIX
OINpEeNeNsAeTCsl YYUTEeNIeM Ha OCHOBE HMEIOIIMXCS MaTepHaJIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOJHBIX YCIOBUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA.
JUYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOEHHUS OOYYarOLIUMHCS
IIpOrpamMmM CpeHero oouiero o0pa3oBaHus: JHYHOCTHBIE, METAIIPEMETHBIE U TIPEIMETHBIE.

B cTpykType NTUYHOCTHBIX pe3yiIbTaTOB OCBOEHUS MPOrpaMMbI 10 OMOJOTHUU BBIIEICHBI
CIIEAYIOIIME  COCTAaBIIIONIME: OCO3HAHME OOyYaroIMMHUCS  POCCUHCKOW  TpakJaHCKOH
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CaMOOIPEACIEHHUIO,
Hanuyue Mmomueayuu K OOyueHHIO OHOJIOTUM, yeleHanpagieHHoe paszeumue BHYTPEHHHUX
yOeXJICHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MUCTOPUYECKHUX TPAIMLUN pPa3BUTHUA
OUOJIOTMYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb OOYJarOIUXCSl PYKOBOACTBOBAThCS B



CBOEH  JEATENIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKAaMH, IPUCYHUIUMHU  CHCTEME
Ouosornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMYECKOW  KYIBTYpHI,
CnocobHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TJIaHbI.

JIMYHOCTHBIE PE3YNIbTAaTHl OCBOCHHS MPOTPaMMBbI IO OMOJIOTHH JIOCTUTAIOTCS B €AMHCTBE
y49eOHOW M BOCHHTATEIBHOU ACATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIBTYPHBIMH, HCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, IPUHITHIMH B
oOmiecTBe TpaBWIaMH W HOPMAaMH TOBEJCHHUS W CHOCOOCTBYIOT MpoIleccaM CaMOIO3HaHUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHUS, PA3BUTUS BHYTPEHHEW MO3WIUHU JIMYHOCTH, MATPUOTU3MA U
YBOXEHMSI K 3aKOHY M INPABONOPSAKY, YEJIOBEKY TpyJa M CTaplieMy IOKOJIEHHIO, B3aUMHOIO
YBaXEHHUS, OCEPEeKHOTO  OTHOMICHHWS K  KyJbTYpHOMY  HACJIEIUI0 W  TPATUIHUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJEe U OKPYKAIOLIEH Cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTrOo npenMera «buoaorus» NOJKHBI OTpaKkaTh
TFOTOBHOCTh M CIOCOOHOCTH OOy4alOUINXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlMid, TIO3UTUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM  pPOCCHIICKOro oOIiecTsa,
paciiupeHne >KU3HEHHOTO OIbITa M OMNBITa JESTENbHOCTH B IPOLECCE pealn3allii OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCTIMTAHMS:

cOPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarolerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 0OIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIHMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIbHOCTU MPHU CO3/IaHUM YUYE€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHbIX 33/1a4, BHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIIEHHIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME y4YUTHIBATb B  CBOUX JEWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOI'O
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMU yOEKIECHUSMHU, KYyIbTYPHBIMH EHHOCTSAMH U COLUAIbHBIM
MOJIOKEHHUEM;

FOTOBHOCTb K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBHIMOJHEHHUS Y4YEeOHBIX,
MO3HABATEIbHBIX M HCCIIENOBATENLCKUX 3a/lad, YBAXUTEIBHOTO OTHOLICHHS K MHEHHIO
OTIOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOT0 COJIEP>KaHUS;

TOTOBHOCTH K TYMaHUTApHOMN U BOJOHTEPCKON NESTENbHOCTH;

2) HIATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON IPaKAAHCKOW UACHTUYHOCTH, TATPUOTU3MA, YBAKCHUS K
CBOEMY HapoJdy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHo#, ropaoctu 3a cBOW Kpaii, CBOIO
Ponuny, cBO# s3bIK U KyJABTYpY, MPOILIOE U HACTOSIIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHHWE K NPUPOJHOMY HACIEIWI0 M TNaMATHUKAM MPUPOJBI,
JTOCTH>KEeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAaHOBIIEHHE M Pa3BUTHE
OMOJIOTHH, TOHUMAaHM 3HAU€HUs1 OMOJIOTHH B TIO3HAHUH 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 O0I1IeCTBA;

ueiHast yoexx IEHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HapO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;



CIOCOOHOCTh OLIEHUBATh CHTYalMI0 U NMPHUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETo;

OTBETCTBEHHOE OTHOIICHWE K CBOUM PpOJUTEISIM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHSTHSA IIEHHOCTEH CEeMEHHOW KM3HH B COOTBETCTBHH C TPATUIMSIMU HApOJOB
Poccuu;

4) 3CTeTHYeCKOr0 BOCIUTAHHUS:

ACTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMaHHUE YMOIIMOHAIBHOTO BO3JICHCTBUS )KUBOH MPHUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KCHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATH
KadecTBa TBOPUYECKOH JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHUs, (OPMHUPOBAHUS  KYJbTYPbl  310POBbS U
3MOLMOHAJIBHOIO $JIaronoIy4us:

MMOHMMAaHHUE U peau3alys 3J0pOBOro u 0e30MmacHoro o0pasza Ku3HU (3I0POBOE MTUTAHUE,
COOITIO/ICHNE TUTUEHUYECKUX MPABUII U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHSTHH W OT/AbIXA,
perynsipHasi  u3MUecKash aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMaHUe [EHHOCTH TPaBUJ WHAWBHIYAIFHOTO W KOJUIGKTHBHOTO 0€3011acHOTO
MIOBEJICHHSI B CUTYAIIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTIOJICH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJCHUS aTKOTOJIs,
HapKOTUKOB, KypeHHUSI);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOII00HE;

TOTOBHOCTH K aKTUBHOM J€SITEILHOCTU TEXHOJIOTMYECKOM U COIIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATb U  CaMOCTOSATEIbHO  BBINOJHATH  TaKylO
NeSITeNIbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccCHOHAIBHON AESITeIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BbIOOpP Oynyiiel mpodeccuu u peann30BbIBATE COOCTBEHHBIC KU3HEHHbBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHHUIO U CaMOOOpa30BAHUIO HA MPOTSHKEHUU BCEi
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyILIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTHYECKOW KyIbTYphl: MPHOOpETEHHE OMBITA TMJIAHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOYHBIX TOCJIEICTBUMN JJIs1 OKPYKAIOIIEH Cpebl;

OCO3HAaHHKE TTI00aJIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MyTel UX pelIeHHUs,;

CIOCOOHOCTh MCIIOJIB30BaTh MPUOOpeTaeMble NPU U3y4eHUU OHMOJIOTUU 3HAHUSA U YMEHHUs
IPU PEUIeHUU MpoOJieM, CBA3AHHBIX C PAMOHAIBHBIM HPUPOAONOIB30BaHHEM (COOIIOIEHHE
IIPaBUJI TMOBEIEHUs B MPHUPOJIE, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTHUBHOE HEMNpUATHE JeHCTBUH, NMPUHOCAIIMX Bpel OKpYyKarolled NpUpOJHOU cpene,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUITHBIE KOJOTUYECKUE MOCIEICTBHUS MpEeANPUHUMAEMbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIMYME PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHUS, JKOJIOTHYECKON KyIbTYypbl, OIBITA
NEATeNbHOCTH  OKOJIOTUYECKOH  HAalpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBaTbCSI HMH B



[M03HABATEJbHOM, KOMMYHUKATUBHOM M COLMAILHOW MPAKTUKE, TOTOBHOCTH K Y4YAaCTHIO B
MPAKTUYECKOU JIEATETbHOCTH SKOJIOTHYECKON HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMUS:

cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAayKd U OONICCTBEHHOM WPAKTUKU, OCHOBAHHOTO Ha JMaJore KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIETYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YNTATEIHCKON KyJIbTYPhI KaK CPEJICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUSI MUPAa;

MMOHUMAaHKE Crenu(uKu OWOJIOTUM KaK HAayKH, OCO3HAHUSA €€ poiu B (OPMUPOBAHUHU
paIlMoOHaIBFHOTO HAYYHOTO MBIIIUICHHS], CO3/IJAHUH IIEJIOCTHOTO MPEICTABIEHUS 00 OKpYKaIoeM
MHUpE KaK O €IWHCTBE NPHUPOJIBI, UEIOBEKa U OOIIeCTBa, B TMO3HAHUM TPHUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHHUs MMPUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHHU JJIi COBPEMEHHOM NMBWIM3ALMU: 00ecreueHus
HOBOTO YPOBHSI Pa3BUTHs MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
periaTh pecypcHbie MpOOJIeMbl Pa3BUTHSI YEJIOBEUYECTBA, TIOMCKA MyTEeH BBIXOAA U3 TI00ATBHBIX
AKOJIOTUUYECKHUX MPOOJIeM U oOecTieueHus nepexoa K ycTOWYMBOMY Pa3BUTHIO, PAlIMOHATBHOMY
WCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB B (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OMOJIOTMYECKHX 3HAHWU B IEJISAX TMOBBIIICHUS OOIICH
KYJIbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTAaBHOW dYacTH (PyHKIIMOHAIHHOU
IrpaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3y4yeHUH OMOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB ITO3HAHMS, HCIOJIb3YeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCTOJIb30BaTh MOJy4aeMble 3HAHUA [UIS aHaIM3a W OOBSICHEHUS SBICHUUN
OKPYXAIOIEr0 MHpa M TMPOMCXOISIIMMX B HEM H3MEHEHUW, YMEHHE JIenaTh OOOCHOBAHHBIC
3aKJIIOYCHUSI HAa OCHOBE HAy4YHBIX (DAKTOB W MMEIOIMIUXCS JaHHBIX C IEJNbI0 TOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIOJb30BaTh OMOJIOTMUECKHE 3HAHHUS JUIsl PEIICHHS
po0JIeM B peabHBIX )KU3HCHHBIX CUTYAIUX;

OCO3HAHUE IIEHHOCTH HAYYHOW JEeATEIBbHOCTH, TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYIO H
HCCIIEA0BATEIBCKYIO ACSITSIIBHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMM IO OWOJIOTMM B COOTBETCTBUU C JKM3HEHHBIMH
MOTPEOHOCTSAMH.

METAIIPE/IMETHBIE PE3Y/IbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUSA y4eOHOro mpeamera «buoIOrHs» BKIIOYAIOT:
3HaYUMbIe JUIA  (OPMHpPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCHUIUITMHAPHBIC
(MexmpeMeTHbIE) 0OIIeHaAYYHbIE TTOHATHS, OTPAKAOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MHpa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTeMa, Hay4dyHbIM (haKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHUsl, UCCIIeJOBaHNe, HAOIIOJCHHE, U3MEPEHHUE, SKCIIEPUMEHT U JpYyrue); yHUBEpcajbHbIC
yueOHbIe JecTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISITHBHBIC), 00ECIIECUNBAOIINE
dbopMupoBaHre (QYHKIHOHAIBHONW TPAMOTHOCTH M COIMANbHONW KOMIIETEHIIUU OOy4YarolIuXcs;
COCOOHOCTh oOyyaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHWS U YHUBEpCalbHbIE YyueOHBIC IEHCTBUS B TO3HABATENHHOW U
COI[MAIbHOM MPAKTHUKE.
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B pesynbprare w3ydeHHs OHOJIOTMM Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHUS Y
oOyuatomierocss Oynyr chopMHUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE NIEHCTBUS,
KOMMYHUKATHBHBIC YHHBEpCAJbHBIE Y4eOHbIE JEHCTBHS, pPETYISITUBHbIE YHHBEpPCAJIbHBIC
y4eOHbI€ JICHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertanpeaqMeTHbIe pe3yabTaThl OCBOSHHS MPOrpaMMBbl CpeaHero oOmero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgJiaieHne YHUBEPCAIbHBIMHI Y4eOHBIMH NMO3HABATEIbHBIMHU ICHCTBUSAMM:

1) 6a3oBble JIOTHYECKHE ICHCTBUS:

CaMOCTOSTENIEHO (OPMYIIUPOBATh M AaKTYaJHM3UPOBATH MPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCTIONb30BaTh TPH OCBOCHWM 3HAHUH NPUEMBI JIOTMUECKOTO MBIIIJICHUS (aHAU3a,
CHUHTE3a, CpaBHEHUS, KilaccuuKaluy, 0000IIeHus), pacKpbhIBaTh CMBICA OMOJIOTHYECKUX
MOHATHH (BBIIENATh UX XapaKTEePHbBIE MPU3HAKH, YCTAHABJINBATE CBSI3U C JPYTUMH MTOHITHSIMH ),

OTIpENIeNATh LN ACATENBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX JOCTHIKCHUS,
COOTHOCHTB PE3YJIbTAThI ICATEILHOCTH C TOCTABICHHBIMU IIETISIMH;

WCIOJIb30BaTh OHOJIOTMYECKUE MOHATHS JUIsl OObSICHEHHUS (PAKTOB W SBJICHHUM KUBOM
TIPUPOIBL;

CTPOWTH JIOTUYECKHE pACCYKIeHHs (MHIYKTUBHBIE, JICTyKTUBHBIC, TI0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPHUBAEMBIX SIBICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKITFOUYCHHS;

MPUMEHSTh CXEMHO-MOJIEJIbHbIE CPECTBA AJISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIIEHUH B M3y4aeMBbIX OMOJOTMYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYHUIl pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PELISHUsS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HEMaTepualbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHWBATH COOTBETCTBHUE PE3yJIbTaTOB ILEJNISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PA0OTy B YCJIOBHSX pPEaJbHOT0, BHUPTYaIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE PU PELUICHUH dKU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIeI0BaTEIbCKHE IeHCTBHS:

BJIaJIETh HABBIKAMHU Y4€OHO-HUCCIIEIOBATENIbCKOW U MPOEKTHOM AesITeNbHOCTH, HaBbIKAMU
paspelieHus npobieM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CaMOCTOSITEILHOMY TOMCKY METOOB
pElIeHUs MPAKTUYECKHUX 3a/]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIE BUABI JEATEILHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
WUHTEpPIpETAINH, MPEOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CUTyallMsIX, B TOM 4YHCIE MPHU
CO3JaHUU YYEOHBIX U COIMAIIBHBIX MPOEKTOB;

(bopMUpOBaTh HAYYHBIA THIl MBILIIEHUS, BIaJeTh HAYYHOU TEPMHUHOJIOTHUEH, KIIIOUEBBIMU
MOHATUSAMH U METOJIAMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a7ayll B OOpa30BaTEIbHON MESATEIBHOCTH U
KHU3HEHHBIX CUTYaIUX;

BBISBJIATE TPUYMHHO-CIIEJCTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajadyy, BBIJBUIaTb
TUMOTe3y €€ peleHMs, HaXOJUTh AapryMEHThl Ui J0Ka3aTelbCTBAa CBOUX YTBEP)KICHHUH,
3aJaBaTh MapaMeTpsl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh IIOJydEHHBIE B XOJE pELICHUA 3aJauyd pe3yJbTaThl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
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OCYIIECTBIISATh IIEJICHANIPABICHHBIN TMOMCK MEPEHOCa CPEICTB U CIIOCOOOB ICWUCTBUS B
podecCHOHANBHYIO CPEy;

yMETh TEPEHOCUTh 3HAHMWA B  I[IO3HABATENBHYID M  MPAKTUYECKYl0  00JacTu
KHU3HEJESITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeAjararb OPUrMHAJIbHBIE IOAXOJbl M PELICHMs, CTaBUTh
po0OJIeMBl M 3a/1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIEC PEIICHHUS.

3) pa6ora ¢ nunpopmanmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHUKAX HH(GOPMAIMH (TEKCTE y4eOHOTO MOCOOHs,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIIOBapsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax ngaHHbIX, B MHTepHere), aHanmu3upoBaThb WHGOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIPE/ICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUNBO CTh;

(dbopMynupoBaTh 3ampochl U MPUMEHSTHh pa3IUYHbIE METOJbl IMPHU TMOUCKE U OTOOpe
OuosioruuecKoi nHPpopMaIuy, He0OXOIUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCIOJIb30BAHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (QOpMYy TMpeACTaBIeHUS OHOJOrHYEeCKOU
uHpopmanuu (cxemsl, rpaduky, TuarpaMmsl, TaOJIHIbI, PUCYHKH U IPYTOe€);

HCIOJIb30BaTh HAYYHbIN S3BIK B KadecTBE CpeicTBa IMpH paboTe ¢ OMOJOrHYecKou
nHpopmaluen: NMPUMEHATh XUMHUYECKUe, (PU3NYecCKue W MaTeMaTH4YecKHe 3HAKU U CHMBOJIbI,
dbopmynel, abOpeBuaTypy, HOMEHKJIATypy, HCIOJB30BaTh W MpeoOpa30oBhIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHWA W 3alIUTHl MHGOpMAIMK, HWHOOPMALUMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiageHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1) odmenue:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAJlOre
WIM TUCKYCCHUHU TIO CYHIECTBY OOCYKJaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJEHHUS OTHOCUTEIIbHO BBINOJHEHMs] Mpe/yiaraeMol 3aJayd, Yy4YUTHIBATh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYIHX YYACTHUKOB JAMAJIOTa WA JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpeACTBAa OOLICHMS, MOHUMATh 3HAYEHHE COIUAIBbHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DIUKTHBIX CUTYaIMil, yMETh CMr4aTh KOH(MIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHOCOOaMU OOIIEHHS] M B3aHMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JOPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOU (opme
(bopMynupOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCIOJB30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

MOHMMAaTh U UCIMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHYalbHON pabOThl IpU
peneHn 61oIornyeckoi mpoOieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(bopM B3aUMOJEHUCTBUS NPH pelIeHNH yueOHO 3a1auu;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBUH ¢ yd4éTOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN Ka)I0TO 4j€Ha KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JESITEIbHOCTH, OPraHM30BBIBaTH M KOOPAMHUPOBATH
JEUCTBUSA MO €€ NOCTMIKEHMIO: COCTAaBIIATH IUIAH JEUCTBUM, PACHPEACISTH POJIU C Y4ETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;
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OIICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHKA KOMaHJIbI B OOLIMI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeJiaraTh HOBBIE MPOEKTHI, OLICHUBATh HJEU C TMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUWE B pPAa3IMUHBIX CUTYyalUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMU PEryJATHBHBIMU J1€liCTBUAMM:

1) camoopranu3amnmus:

WCIONH30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpOOJIeM W WX pPEIICHHS B
KU3HECHHBIX M YIeOHBIX CHTYAIHIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 1IEI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX U TMOCTYNKaX MO OTHOLICHUIO K >KMBOM MPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYKaIOINX;

CaMOCTOSITENIBHO OCYLIECTBIISITh MMO3HABATEIbHYIO JESTENBbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTH COOCTBEHHBIE 3aaud B O0Opa30BATEIbHOM NEATEIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

CaMOCTOSITENIBHO COCTABJISITh TUIAH PELIEHUS MPOOJIEMbI C YYETOM UMEIOLIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEN U MPEIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYAIHIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHHUIO U TIPOSIBIICHUIO IITUPOKOM IPYAUIIMH B PA3HBIX 007IaCTIX
3HaHUH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIA YPOBCHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBHI B AESTEIHHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB IIEJISIM;

BIIaZIETh HABBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICJIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMI, UCIIOJIb30BAaTh NMPUEMBI pedIeKCun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIIU3€ PE3yJIbTaTOB JAEATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUH IPYTOro YeIOBEKa.

IIPE/IMETHBIE PE3YJ/IbTATBI

[IpenmeTHble pe3ynbTaThl OCBOGHHUS COJAEp)KaHUs yueOHoro mpenmera «buonorus» Ha
yri1yOJa€HHOM ypOBHE OpPUEHTHPOBAHBI Ha obecrieueHue npoGHILHOro 00yueHHst 00yqaronuxcs
Oouonornu. OHM BKJIIOYAIOT: creuupuueckue A OMOJOTMM HaydHble 3HAHMSA, YMEHUS U
cnocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpeTalMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
NeATEIbHOCTH 1O TMOJYYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHUIO B PAa3IMYHBIX Y4EOHBIX, a
TaK)X€ B PEAIbHBIX KMU3HEHHBIX CUTYyalusX. [IpenmMeTHbIe pe3ynbTaTsl MpeACTaBIeHbl MO rojiaM
U3Y4EHHUS.
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[IpenmeTHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAHUN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHUM 3aKOHOB NPUPOABI U
pelIeHny MpodieM palMoHaIbHOIO IPUPOIOTIOIL30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOexKHBIX
YU€HBIX B pa3BUTHE OUOJIOTHY;

BJIQJICHUE CUCTEMON OMOJIOTMUYECKHX 3HaHWMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATarollue
OMOJIOTUYECKHE TEPMHHBI M TOHATUS (KU3Hb, KIETKAa, OpPraHu3M, MeTaboJM3M, TOMeoCTas,
CaMOpEeryJslts, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerouHas Tteopusi 1. IlIBamna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. . BaBuioBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKICHUS KyIbTYPHBIX PAaCTeHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHUSI, pacIIeIIEHUs, YUCTOThI TaMeT, He3aBUCUMOro HacienoBanus I'. Menaens,
TOMOJIOTUYECKUX PsIZIOB B HacleACTBeHHOW wu3sMeHunBoctu H. WM. BaBwiioBa), mpuHIHIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMU METOJIaMU HAY4YHOT'O TMO3HAHUS, UCHOJB3YEMbIX B OMOJOTHYECKHX
HCCIIEIOBAaHUSAX KUBBIX O0BEKTOB (OMUCAHKE, U3MEPEHHE, Ha0II0/IEHUE, SKCTIEPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTrepuil, rpu0oB, pacTeHuM,
KUBOTHBIX U YE€JIOBEKa, CTPOEHHUSI OPraHOB M CHUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEIOBEKA,
MIPOLIECCOB  KHU3HEACATETbHOCTH, MPOTEKAIONUX B OpPraHM3Max pacTeHUH, >KUBOTHBIX U
YeJIoBeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BemecTB (MeTaboM3M ), IPEBPAIICHUS SHEPTUH,
OpoXxeHus, aBTOTPO(HOTO U TeTepoTpOodHOTO TUIIOB NMHUTAHUS, (POTOCHHTE3a W XEMOCHHTE3a,
MHTO3a, MeH03a, raMeToreHes3a, YMOpUoreHesa, mocTIMOPHOHATBHOTO PAa3BUTHS, PA3MHOXKEHUS,
MHIUBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOT€He3a), B3aUMOJCHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTaHABIMBATh B3aUMOCBSI3M MEXAYy OpPraHOMAAMH KIETKU M HX (YHKIHUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEeW U UX QYHKIHUSIMU, MEX]y OpPTaHaMU U CUCTEMaMH OPraHoOB y
pacTeHMii, >KMBOTHBIX U 4YeJIOBEKAa M UX (QYHKIHUIMH, MEXKIy CHCTEMaMU OPraHoOB U HX
GyHKIUSAMHE, MEXKIy dTanmaMu OOMEHa BEUIECTB, STalaMH KJIETOYHOTO LMKJIAa M YKU3HEHHBIX
LUKIOB OpraHMW3MOB, OJTallaMH SMOPUOHAILHOTO Pa3BUTHs, TEHOTUIIOM U (DEHOTHUIIOM,
(dhenoTumnom u dakropaMu cpeabl OOUTaHNS,

YMEHHE BBISBISITH OTIUYMUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PACTECHHIA,
KUBOTHBIX U YEIIOBEKA;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0Ka3aTeNbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHYECKHUX TPYIIIL;

YMEHHE peliaTh OHOJIOTUYECKHE 3a7ayd, BBISIBIATH MPHUUYUHHO-CIEIACTBEHHBIC CBS3H
MEXAY HCCIEeIyeMbIMU OHOJNOTHYECKHUMH TpolleccaMd M SIBJICHUSMM, JeJaTh BBIBOIBI H
MIPOTHO3bI HA OCHOBAHUH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH Ta0OpaTOpHbIE U MpakTHUecKkue paboThl, cOOMIOAAaTh MpaBuUiia MpU
paboTe ¢ yueOHbIM U Ja00opaTOpPHBIM 000PYJOBAHUEM;

YMEHUE BBLABUTATh THUIIOTE3bI, MPOBEPATh HUX SKCIEPUMEHTAIBHBIMU CPEACTBAMHU,
dbopMynupys 1e’b UCCIeA0BaHUS, aHAIM3UPOBATh MOJyUYE€HHBIE Pe3yJIbTaThl U JIeNIaTh BHIBO/IBI,

YMEHHUE y4yacTBOBaTh B y4eOHO-HCCIEOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, 3KOJOTHU U
MEJHIIMHE, TPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIC PE3YIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;
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YMEHHUE OIIEHMBAaTh JTUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEOBaHUN B 00JacTu
OUOJIOTUM M MeIUIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOP OyayIieit mpodecCHoHaNbHON AeSITELHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH, CEIHCKOTO X03HCTBA, MUIIEBOM
MPOMBIIUICHHOCTH, YIIyOJIATh TIO3HABATENbHBIA HWHTEPEC, HAINPABICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH mpodeccnr W MPONOJDKEHHE OHOJIOTHYECKOTO OO0pa3oBaHUS B
OpraHu3aIusaX CPeAHEro NpoPecCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 11 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHUK O MECTE W POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMUpPOBAaHHN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B IO3HAHWU 3aKOHOB
MPHUPOJIBI M PEUICHUH SKOJIOTUYECKUX MPOOJIeM YeloBedYecTBa, a TaKKe B PEHICHUH BOIPOCOB
paMoOHAFHOTO TPUPOJIOTIONB30BaHus, W B (OPMUPOBAHMM IICHHOCTHOTO OTHOIIEHHS K
MpUpoie, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH,

YMEHHE BIIQJIETh CHCTEMON OHOJOTHMYECKHX 3HAHWH, KOTOpas BKIIOYACT OINPENSIICHUS U
MOHWMaHHE CYITHOCTH OCHOBOTMOJAraloMMX OHOJIOTHYECKUX TEPMHUHOB W TOHITHH (BHI,
sKocucTteMa, Owocdepa), Ouonormyeckue Teopuu (dBOMONMOHHAs Teopus Y. JlapBuHa,
cUHTeTHYecKass Teopus sBomonuu), yueHus (A. H. CeeprioBa — o myTsX U HampaBJICHHSIX
sBostonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYEeCKOoTo paBHOBecus JIx. Xapau
u B. Baiiabepra, 3apoapimeBoro cxoactsa K. M. bapa), nmpaBmia (muaumyma 1O. JIuGuxa,
AKOJIOTUYECKOU MUPaMUIBI SHEPTUH ), THTIOTE3bI (TUnoTte3a «mupa PHK» V. I'mnbepra);

YMEHHME BJaJIeTh OCHOBHBIMH METOJIaMU HAy4yHOrOo TO3HAHMS, MHCIONb3yeMbIMH B
OMOJIOTMYECKUX HCCIEIOBAHUSAX IKUBBIX OOBEKTOB U O3KOCHUCTEM (OMHCaHHE, H3MEPEHHUE,
HaOJI0IeHNe, SKCIEPUMEHT), CIOCO0aMU BBISBICHUS M OLIEHKH aHTPONOTE€HHBIX W3MEHEHUU B
MIPUPOJIE;

YMEHHE BBIJCIATh CYIIECTBEHHbIC IPU3HAKU: BHUAOB, OHMOIE€OIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIET0, MIBMXKYILIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOOpa,
AIIONATPUYECKOT0 M CUMIATPUUYECKOTO BUI000pA30BaHUs, BIUSHUS JIBUKYIITUX CHJI 3BOJIOIUU
Ha TeHO(OH]I MOMYJISIUU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpelie 0OUTaHus, YepelOBaHUS
HaIpaBJICHUH 3BOJIIOLNHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHU B SKOCUCTEMAX;

YMEHHME YCTaHABJIMBATh B3aUMOCBSI3M MEXKIY IMPOLIECCAMU DSBOJIIONUH, ABIKYIIUMU
CHJIaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU Pa3UYHBIX SKOCHUCTEM M MPHUCHOCOOICHUSIMHU K HUM
OpraHU3MOB;

YMEHHE BBISBIISITh OTIMYUTEIbHBIC IPU3HAKH JKUBBIX CHCTEM, IPUCIOCOOIIEHHOCTh BUIOB
K cpeae oOutaHus, aOMOTHYECKUX M OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, AaHTPONOTEHHBIX U3MEHEHUH B HKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE UCIOJb30BaTh COOTBETCTBYIOIINE aPTyMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHUCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3U OPTaHU3MOB M Cpellbl OOUTaHMs, €IMHCTBA UYEIIOBEUECKUX pac, HEOOXOJUMOCTU
COXpaHEeHHUs MHOrooOpa3usi BUJIOB M 3KOCHUCTEM KakK YCIOBHUS COCYLIECTBOBAHHUS HPUPOIbI U
YeJI0OBEUEeCTBa;

yMEHHUE pellaTh OWOJIOTMYECKHE 33a/7a4M, BBISBIATH MPUUYMHHO-CIIEICTBEHHBIE CBS3U
MEXJly HCCIEAYEeMbIMH OMOJIOTHYECKMMHU MpOIeCCaMH M SIBICHHSIMM, JejaTh BBIBOJABI U
MIPOrHO3bI HA OCHOBAHUHM IOJYYEHHBIX PE3yJIbTaTOB;
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YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOIATh MpaBHia IpU
paboTe ¢ yueOHBIM U Ja00opaTOpHBIM 000PYOBAHUEM,

YMEHHUE BBIJIBUTaTh THUIOTE3bl, IMPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
(bopmMynupys 1eNb UCCIEI0BAHNS, aHATTM3UPOBATh MOJTYYEHHBIE PE3YJILTATHI U JICJIaTh BHIBOJIBI,

YMEHHE y4acTBOBATh B Y4EOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MEIWIMHE, TPOBOAMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOMIECTB, M IMYOJIMYHO HPEICTABIATH
MOJTyYCHHBIEC PE3Y/IbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OICHUBATh TUIOTE3bl W TEOPUH O NPOMCXOXKACHUU IKU3HHU, YEJIOBEKa U
YeJIOBEUECKMX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEAOTBPALICHHS TJI0OaTbHBIX
W3MEeHEeHUl B Ouocdepe;

YMEHHE OCYLIECTBIISATh OCO3HAHHBIN BbIOOP Oyayiel npodeccHoHanbHON JesITENbHOCTH B
obnmactu  OMOJIOTHMH, DKOJIOTUH, TMPUPOJOIOJIB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHUH,
TICUXOJIOTUH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIEBOW MPOMBIIUICHHOCTH, YIIyOsTh
MO3HABATEIbHBIA HWHTEPEC, HANpPaBJIEHHBII HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccun M MPOJOJKEHHE OHOJOrM4eckoro oOpa3oBaHHMs B OpraHM3alUsIX CpPETHEro
poheCCHOHAIBHOTO M BBICIIIET0 00pa30BaHUSI.

COILEP KXAHUE OBYUYEHUA

Tema 1. 'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHMsI U pa3BUTHS T'eHETHKH Kak Hayku. PaGoter I'. Mengpens, I'. ne
®pusza, T. Moprana. Pons oTedecTBEeHHBIX Y4YEHBIX B pa3BUTUU TeHeTHku. Paboter H. K.
Konsnona, H. M. BaBunosa, A. H. benozepckoro, I'. /1. Kapneuenko, FO0. A. ®ununuenko, H. B.
TumodeeBa-Pecorckoro.

OcHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIeIbHbIE
TeHbl, AJIbTEPHATUBHBIC TPU3HAKH, JOMHHAHTHBIM W PELIECCUBHBIN TNPU3HAK, TOMO3UIOTa,
reTepo3uroTa, 4ucras JWHUSA, THOPUAbI, TeHOTHMN, (eHoTUurl. OCHOBHBIE METOAbl T'€HETUKHU:
rUOPUA0TIOr MUECKUMA, TUTOJIOTHUECKHI, MOJIEKYJISIPHO-T€HETUUYECKHIA.

JdemoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 10. A. ®unumnuenko, H. B. TumodeeB-PecoBckuii.

Tabmuis! u cxembl: «MeTO bl TeHETUKIY, «CXEeMbI CKPELTUBAHUS.

JlaGoparopHnasi padora

Mounorubpuanoe ckpeuuBanue. I[lepBeiii 3akoH MeHaens — 3aKoH €IUHOOOpa3us
rubpuoB nepBoro mnokoieHus. IlpaBuno nomuHupoBaHus. Bropoil 3akon Menzaens — 3aKoH
paciernyieHus npusHakoB. [{utonoruueckre 0CHOBBI MOHOTHOPHIHOTO CKpeluBanus. [ unoresa
YHCTOTHI TAMET.

Ananmmsupyroniee  ckpemuBaHue.  [IpoMexyTOdHBI ~ XapakTep  HAcl€OBAaHHUS.
Paciieruienne npru3HAaKoB NIPU HETIOJIHOM JIOMUHUPOBAHUH.
JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HacJICAOBAaHU: ITPU3HAKOB. HI/ITOJ'IOI"I/ILIGCKI/IG OCHOBBI I[I/IFI/I6pI/I,I[HOFO CKpCHInBaHUA.
CI_Iel'IJ'IeHHOC HaCJICAOBaHUC ITPU3HAKOB. PaGotsr T. MopraHa. CI.[CHJ'ICHHOC HaCJICJ0BaHUC
T'CHOB, HApYHICHUEC CLHCINICHUSA MEXKIY I'CHAMU. XpOMOCOMHaH TCOpHUA HACJICACTBCHHOCTH.
I'enetnka moia. XpOMOCOMHBIﬁ MCXaHU3M OIIPCACIICHUA I10JIa. AyTOCOMBI H TIOJIOBBIC
XpOMOCOMBI. I'omorameTHbI H FCTCpOFaMCTHLIﬁ moua. I'eHeTuueckas CTPYKTypa IIOJIOBBIX
XpOMOCOM. HacnegoBanue IMPU3HAKOB, CIICTIJICHHBIX C ITOJIOM.
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I'enotun kak wnesnoctHas cucreMa. IlnedoTponus — MHOKECTBEHHOE JEUCTBUE TIEHA.
MHOKECTBEHHBIN ayuienn3M. B3auMOJENCTBHE HEAUIENbHBIX T'€HOB. KOMILIEMEHTApHOCTD.
Onucras. [Tommepust.

I'eHeTHYEeCKUH KOHTPOJIb DPa3sBUTHUsL pACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKxkKe
(U3HOJIOTMYECKUX TIPOIECCOB, TIOBEJCHUS W KOTHUTHBHBIX (yHKIWH. ['eHeTmdeckue
MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHU3Mbl B3aMMOJICHCTBHUS «XO35SMH — TMApa3uT» U «XO35UH —
MUKpOOHOMY. ['eHeTHYeCKHe acieKThl KOHTPOJIS U U3MEHEHUS HACJICICTBEHHOW NH(OpMAIUU B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuupbt u cxembl: «IlepBbiii 1 BTOpOo 3akoHbI Mennens», «Tpetuit 3akon Menzaensy,
«AHanu3upymlee ckpenmBanmne», «HemomHoe nomuanpoBanuey», «ClemyieHHOe Hacle0BaHNe
MIPU3HAKOB y JIpo30uisly, «['eneTuka nonay, «Kapuortum yenosekay, «Kapuotun apo3opuiibn,
«Kapuotun ntuue», « MHOKECTBEHHbBIN AJJIETU3M», «B3auMoIeiCTBUE T€HOBY.

OGopymnoBaHue: MOJENb IS JIEMOHCTPAIIUM 3aKOHOB €JMHO00pa3us TUOpPUIOB TIEPBOTO
MOKOJICHUSI M PACUICIJICHHUs] MPU3HAKOB, MOJIENb IS JEMOHCTPAIIMU 3aKOHA HE3aBHCUMOIO
HACJIeIOBaHUS MPU3HAKOB, MOJENb ISl IEMOHCTpAllMU CUEIUICHHOTO HACJIeI0BaHUs TPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3odusay.

IIpakTHyeckass padora «V3ydeHune pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
TPO30(UITBD».

IIpakTuyeckasi padora «l3ydeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBD».

B3aumopeiictBue reHoTHHa W cpeinpl Npu GopMmHupoBaHMHM (GeHoTHra. M3MEeHYHMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJWYECTBEHHbIE NPU3HAKUM. BuIpl  U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas U3MeHYUBOCTh. Ponib cpeabl B (opmupoBaHuH MOIUGUKAIUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbINH psii M BapuanuoHHas kpuBas (B.
Horanncen). CoiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'enotunuueckas wW3MeHYMBOCTh. (CBOMCTBA T'€HOTUIIMYECKONW HW3MEHUYMBOCTU. Bubl
FeHOTUIINYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KomOunaTtuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. POjb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJAHUH T'€HETHYECKOTI0 pa3Hoo0pas3us
B MpeJeNax OJHOrO BUAA.

MyranuyoHHass HM3MEHYUMBOCTh. Buabl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W HMHAYLUPOBAHHbBIE MYyTalUWU. SnepHble W LMUTOIJIA3MATHUYECKUE MYTallUH.
Comarnueckre W MOJoOBble MyTauuu. [IpuyunHBI BOZHUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAI[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psnoB B HacnenactBeHHoW wu3MeHuynBoctd (H.W. BaBunoB). BresnepHas HM3MEHUHMBOCTh U
HaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmumelr U cxembl: «Buapl H3MEHUHMBOCTHY, «MoaudukanroHHas HW3MEHUYHUBOCTHY,
«KoMmOuHaTHBHAsST ~ M3MEHYHMBOCTH»,  «Melo3»,  «OmiogotBopenue»,  «[ eHeTnyeckue
3a00JIeBaHUS YeTIOBEKay, «BUabl MmyTaruiiy.
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O6opynoBaHue: XUBbIE W TrepOapHbIE 3K3EMIUIIPhl KOMHATHBIX PACTCHHI, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMYHBIMUA BUJAMU H3MEHYUBOCTH.

JlabopaTopnasi pab6ora «lccnemoBaHue —3aKOHOMEpPHOCTEH  MOAM(PHUKAITMOHHOUN
n3MeHYuBOCTH. [locTpoeHne BapualiMOHHOIO psiJia U BApUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENIapaTax)y.

Kapuotun uenoBeka. MexayHapoaHas mOporpaMma HCCIEAOBAHHUS T€HOMa 4YeJOBeKa.
MeTo1bI U3ydeHUs] TCHETUKH YEJIOBEKA: MeHEAIOTHYECKUH, OJIM3HEIOBBIN, ITUTOICHETHUSCKUH,
MOMYJISIIMOHHO-CTATUCTUYCCKUN, MOJICKYJIsipHO-TeHeTnueckuii. COBpeMEHHOE OIpeesieHue
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHKE, T€HOTUITHPOBAHKE, B TOM YHclie ¢ momoibio [T1P-
ananu3a. HacneacrBennbie 3a00sieBaHus YelloBeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HH YEJIOBEKa.
bone3nn ¢ HacnmeaCTBEHHOW MPEApaciooKEHHOCThI0. 3HAYE€HHWE MEJIUIIMHCKOW TEHETHUKHU B
MPEAOTBPAIICHUA M JICYCHHH TEHETHYECKUX 3a00JIeBaHUN ueloBeKa. MeIUKo-TeHEeTHUEeCKOe
KOHCYNIbTHpOBaHue. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO Tpy3a». DTUUECKUE aCTIEKThI
uccae0BaHuM B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

'eneTnveckue ¢akTOphl MOBBIIEHHONW YYBCTBUTEIHLHOCTH YEJOBEKa K (DM3HMUECKOMY H
XUMUYECKOMY 3arps3HEHUI0 OKpYyXaromeld cpeapl. ['eHeTnueckas TMperpacrosioKeHHOCTD
YEJIOBEKa K MaTOJIOTHSM.

JdeMoHcTpauuu

Tabmuupr u cxembl: «Kapuotumn denmoBeka», «MeToAbl M3yYeHHUS TEHETUKH YEIOBEKa»,
«"eneTnyeckre 3a00€BaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POJIOCTIOBHONY.

Tema 3. Cesekuusi OpraHusmMoB

JloMecTukamusi U CeJNeKUUs. 3apOXKIECHUE CENEKUMU W JToMecThkanuu. Yuenue H. .
BagsuioBa o LleHTpax mpouCX0OXIeHNUS 1 MHOTO0Opasus KyIbTypHBIX pacTeHuid. Posb cenexiuun
B CO3IaHMU COPTOB pACTEHUWA U TMOpoA KUBOTHbIX. CopT, NOpoJa, IMITaMM. 3aKOH
TOMOJIOTUYECKHUX PsIZIOB B HaciaeACTBeHHON m3mMeHunBocTy H. WM. BaBuioBa, ero 3Hauenue st
CEJIEKIIMOHHOM paboTHI.

MeTompl ceneKIMoHHOW paboThl. MICKyCcCTBEHHBIN 0TOOP: MacCOBBIN M WHIMBUTYaTbHBIN.
Otanbl KOMOMHAIIMOHHOW celeKknuu. VcnblTanue mpou3BOAMTENEH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OI[EHKU (DEHOTHIIA MOTOMCTBA U OTOOP MO FEHOTHUITY C MIOMOIIBIO aHAJHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PamuanuvoHHBIN U
XUMHYECKUNA MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonb3oBaHWe TE€HOMHOTO pENakTUpPOBaHHMs M MeToaoB pekomOuHanTHbix JHK mns
MOJYYEHUSI UCXOTHOTO MaTepuaia Jjsl CEJeKIUU.

[lonyuenune mnonuruionaoB. BuyTpuBuaoBas rulpuauszanus. bau3kopoacTBeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOe ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue Trerepo3uca B ceneknuu. OtnanéHHas TUOpUIM3AIUSL.
[Ipeomonenne Oecraoaus MEXBUAOBBIX THOPUAOB. JlOCTHMXKEHHS CeNeKIMH pacTeHUd u
KUBOTHBIX. «3e1éHaAs peGoNIOYULY.

CoxpaHeHHe U U3YYEHHE T'E€HETUYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHUM UM HX JUKUX
poauyei s co3aHus HOBBIX COPTOB U THOPUIOB CENbCKOXO3SMCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YnpasjieHue 2eHemuyecKuUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YeNax VAVUULeHUS CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCTIe008AHUL, Nepedosblx udell u
nepCcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu
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IToptpersr: H. W. Baswiios, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuuer u cxembl: «L[eHTPBI TPOUCXOKAECHUS U MHOTO0Opa3usi KyIbTYPHBIX PacCTCHHI,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOIbl CEJNEKLUNY,
«Otnanénnas rubpunuzanusy», «Myrarenes».

JladbopaTopHas pa6ora «/3ydeHue copTOB KyJbTYPHBIX PACTEHUU W MOPOJ ITOMAITHUX
YKUBOTHBIX).

IKkcekypenst «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJEKIMH PAaCTeHUM U KUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTAHIUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 4. BuoTexHoJIOTHA M CHHTeTHYecKast OUOI0Tus

OOBeKThI, HCIOJIb3yeMble B OMOTEXHOJOIMHM, — KJIETOYHBbIE M TKaHEBbIE KYIbTYpHI,
MUKpPOOPIraHHU3Mbl, HUX XapaKTepUCTUKa. TpaauuvoHHAas OMOTEXHOJIOTHS: XJeOoInedyeHue,
MOJIyY€HUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENNE. MuKpoouonornyeckuii cuate3. OObeKThbI
MHUKpPOOHOJIOrMUECKUX TeXHOJIorui. [Ipon3BoacTBO O€nKa, aMUHOKHUCIIOT U BUTAMUHOB.

Co3maHue  TEXHOJOTHMM W MHCTPYMEHTOB  IIEJICHANIPABICHHOTO  HW3MEHEHUS W
KOHCTPYHPOBAHHUS T€HOMOB C ILIE€JIbIO MOJTY4YEHUs OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpevarouifecs B pupojie OMOCUHTETUYECKHE MYTH.

Kiterounas nnxeHepus. MeTosibl KylbTypbl KJIETOK W TKaHEH PAaCTEHWH U KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamzanms U coMatudeckuil smOpuorenes. McmonbzoBanue
TarjiouJIOB B CEJIEKUUU pacTeHuil. [lonyuenue monokioHanvuwvix awmumen. Hcnonvsoeanue
MOHOKIOHANbHBIX U NOIUKTOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMsS SHLEKIETOK W KIOHUPOBAaHUE MKUBOTHBIX. MeTOJ TpPAaHCIUIAHTALMM SAEP
KIeTOK. Texnonoeuu 0300poenenus, KyIbMUGUPOBAHUS U MUKPOKIOHAILHO20 PAZMHONCEHUS
CenbCKOXO3AUCNEEHHBIX KVIbIYD.

XpoMOCOMHasi M TeHHasi UHKeHepus. VICKyCCTBEHHBIN CHHTE3 '€éHa M KOHCTPYUpPOBaHUE
pekomOunantHbix JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOM W TEHHOM HWH)XXEHEPUHU. ODKOJOTHYECKHE U JTHUYECKHE MPOOJIeMbl T'e€HHOU
VMHKEHEPUHU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [T1P-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeOMa YeJI0BeKa JJIsl OLIEHKH COCTOSHUS
ero 370poBbsi. lcmonp3oBaHMe CTBOJIOBBIX KJIETOK. TapretHas Tepanusi paka. 3D-
OMouHXKeHepuss JUisl pa3paboTKu (PYHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JaHMUSI KOMIUICKCHBIX TKAaHEW COYETaHHEM TEXHOJIOTHMM TPEXMEPHOTO OWOTNPUHTHHTA U
ckaddonauHra s perieHus 3a1a4 NepCoOHaTU3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHON 3alllUTBl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MeXaHU3MOB (yHKIuMoHHpoBaHus PHK-
coJiepKallluX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OMacHble 3a00J1€BaHMsI YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuupt u  cxembl: «lcnonp30BaHME  MHMKPOOPTaHM3MOB B MPOMBILIUICHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «| 'eHHas HHKEHEPUSD».

Jkckypeust «bruoTexHoorus — BayKHeHIasi NpoU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

Tema 5. 3apoxkaeHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJIEHUI B 0MOJI0THA

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHM3Ma. JKU3Hb
1 Hay4Has JedarenbHocTh Y. JlapBuHa.
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JiBuxkymue cuiael 3Boronuu BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
Pa3MHOXXEHMsI OPraHM3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuaTeTndeckoi Teopuu dBoitonuu (CTD). HelirpanbHas TeOpHs 3BOTIOIUH.
CoBpemeHHast IBOJIIOIMOHHAS OMo0JIoTHsA. 3HAYEHHE SBOJIFOLIMOHHOM TEeOopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHHBI MUPA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, [x. Xonnein, . K. benses.

Tabmuipr n cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuna XKUBBIX
cymectB (mo Jlamapky)», «MexaHusm QOpMUPOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUudl H
KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxoaxu Y.
HNapBuna», «®Dopmbel 00prOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycThl», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS IBHXKYLUIUX CHJ 3BOJIOHUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPUH SBOTFOLIIID.

Tema 6. MuxkposBoJronusi M eé pe3yJibTaThl

[lonmymsimust kak s3JeMeHTapHas eAuHuna 3BomonuH. CoBpeMEHHbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomysiuil. 3meHenne reHo(oHaa MOMyIsSIMM KaK
JJIEMEHTAPHOE 3BOJIIOIMOHHOE SIBICHHE. 3aKOH T'eHeTH4eckoro paBHoBecus JIx. Xapmau, B.
Baitn6epra.

DOneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyYTallMOHHBIA MpOIIECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHOB — ciydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiene B momymsusax. Oddext ocHoBarens. Ipgexm O6ymuvLiouH020 20pavbluiKa.
CHudicenue 2eHemuuecko2o pasHoodpasus: npuduHvl u credcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvix nonyaayuax. Murpamuu. M305smms MOyl
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorndeckas (penpoyKTHBHAS).

EctectBennsiit oTO0p — HampaBistouniuii ¢axtop sBostonud. POpMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIWUN, CTAOWIU3UPYIOUINH, pas3pbIBalomui (au3pynTtuBHBIN). [losoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB KakK pe3yJlbTaT MHKPOABOJIOLUU. Bo3HUKHOBEHHE
npucrnocobaeHuit y opranu3mMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumeps! npucnocobaeHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, MOBEACHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BumooOpaszoBaHue kak pe3ynbTaT MUKPOIBOIIOLUH.
W3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pa3oBaHUS:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPUYECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(monumonan3anus, rudpuau3zanys). JauTeabHOCTh HBOIIOIMOHHBIX IPOIECCOB.

MexaHu3Mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPaHEHUS
6nopazHooOpazus. MUKPOIBOJIONUS U KOIBOJIOIMS Mapa3UTOB M MX X031€B. MeXaHU3MBI
(hopMHUPOBaHUS YCTOWYMBOCTU K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEl.

JdeMoHcTpanuu

[Toptpetsr: C. C. YeTBepuxos, O. Maiip.

TaOnuuel u cxembl: «MyTallMOHHAs U3MEHUUBOCTEY, «[loMyIsiMOHHAast CTPYKTypa BUAA»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwKyiue CHIBI  3BOJIOLUN,
«OKOJIOTHYECKasi H30JSIIMs MOMYIAUuid ceBaHCKOM ¢openn», «I['eorpaduueckas H30IALUS
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JIMCTBEHHUIIBl CUOMPCKOM M JIMCTBEHHUIIBI JaypcKoiD», «[lomynsuroHHble BOJIHBI YMCIEHHOCTU
XAIOITHUKOB M KepTB», «Cxema JecTBUS €CTECTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«IlokpoBUTENbCTBEHHAs: OKpacka XHUBOTHBIX», «lIpenynpexnaromas okpacka MKUBOTHBIXY,
«Du3nosiornueckue aganrtanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kputepun Buma», «Bunpl-nBoiinukn», «Crpykrypa Buga B mpupoae», «CrocoObl
BujooOpa3oBanus», «l'eorpadguueckoe BuAOOOpa3oBaHWE TPEX  BHIOB  JIAHJBIIICK,
«DKO0JIOTUYECKOE BHU000pa3oBaHue BUAOB CHUHUL, «llomumnounsl pacrenuit», «KamyctHo-
peICUHbIN THOPUTY.

O6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH C
IpUMepaMy pa3IUYHbIX MPUCIIOCOONIEHNH, Yydena NTHI U 3Bepeill pa3HbIX BHUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JladbopaTopHas pa6ora «BpisiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHM3MOB U HX OTHOCUTEIbHAs
11eTIECO00Pa3HOCThY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB TT0 MOP(OJIOTHUUECKOMY KPUTEPHION.

Tema 7. Makpo3Bo1oLus U €€ pe3yJIbTaThl

Merto bl u3yueHust MakposBoronuy. [laneonTonornueckre MeToAbl U3y4eHUs IBOJIIOLINH.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue Meronpl uszyueHus osBomonuu. CpaBHeHue ¢uopsl U (payHb
MaTEepUKOB U OCTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buibl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTNUIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'eneTnyeckue MeXaHU3MBI DBOJIIOLIMM OHTOTECHE3a M IOSIBICHMS JBOJIIOLUOHHBIX HOBIIECTB.
I'omonornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBu3Mbl. MOJIeKyIspHO-
reHeTU4ecKue, OHOXMMUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHBIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XPOMOCOMHBIE MYTAallMH U 3BOJIIOLIMS TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBoOUMH. [lpunyun  cmeuvl  yHKYUI.
HeoOGpatumocTs 3BosroLnu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLMH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kopanesckuii, @. Mrosnep, J. ['ekkens.

Tabnuupl u cxemsl: «PUIOreHETUYECKUH PsIZL JIOIIAANY», «APXEONTEPUKC», «3BEpO3yObIe
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenukThl», «HauanpHble cTaguu MOPHOHATIBHOTO
pa3BUTHUs  IO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE W  AHAJOTHUYHBIE  OpraHbl»,
«PynumeHTs», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpBI YellOBEKa W LIMMIaH3e», «l1aBHbIE
HaNpaBJICHUs BOJIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJICKIMH, TepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTHUYHBIX, aHAJOTMYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 8. IIponcxoxnenue u pa3BuTHE KM3HU Ha 3emJie

Hayunble rumoTes3sl NMPOUCXOXKAEHUS XKU3HM Ha 3emie. AOHOreHe3 U MaHCIEPMHS.
JloHay4Hble TpEACTaBICHUS O 3apOXKJIEHUM >KU3HU (KpealuoHu3M). ['mmoreza MOCTOSIHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue onpitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[TpoucxosxaeHne >Ku3HU U acTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeOpraHuyeckoi sBostonuy. [lnanerapHas (reosoruyeckast) BOJIOUS.
Xumudeckasi 3BOJIIOLUS. AOHOT€HHBI CHHTE3 OpPraHMYeCKUX BELIECTB M3 HEOPraHUYECKHX.
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Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHoro OympoHa JDk. XomjaeiiHa, reHeTHYecKas
runore3a I'. Mémnepa. Pubosumbl (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopmupoBaHre MeMOpaH U BOZHUKHOBEHUE TPOTOKIETKH.

Uctopus 3emmn u wmeroapl €€ wusydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsE  IEOXPOHOJIOTHS.
['eoxpoHONOrNyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HauaneHnple dTanel opraHnndeckou 3Boatonnd. [1osiBiIeHME M 3BOJIIOIUSA NEPBBIX KIETOK.
OBomonust MeTtabonu3ma. Bo3HukHOBeHHME mepBbIX dKocucTeM. COBpEeMEHHBIE MUKPOOHBIE
OMOIIEHKM KakK aHajor mepBbix Ha 3emiie coobmectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIMOHHOE IMPOUCXOKICHHE BHPYCOB.
[IpoucxoxxaeHue  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOLMU BBICIIUX pacTeHui. OCHOBHBIE apoMoOp(03bl pPacTEHUH.
Beixon pacrenuit Ha cymy. [losBneHue CHoOpoBBIX pacTeHMH M 3aBOE€BAHWE HMH CYIIU.
Cemennble pacteHus. [IponcxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tambl ABOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KHBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHUE COBPEMEHHBIX TUIOB. [lepBbie X0proBbIe
*KUBOTHBIE. JKU3HB B BOJIE. DBOIOINUSA MMO3BOHOYHBIX. [Iponcxoxxaenne ambuOuit U penTHIINA.
[Tpoucxoxnenne miaekonuTaromux W nTull. [lpuHun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IEpuoJam: apxei, MpoTepo30H, Majaeo30i, Me3030H,
KaitHO30¥. OOImas xapakTepHCTHKa KIMMaTa M TeoJIoTMueckux mporeccoB. [losBienune u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa3oBaHUE: €ro YCJIOBHS M BIUSHHE Ha Ta30BbIN
COCTaB aTMOCQEPHI.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHE KpU3UChl npouuioro. Ilpuumubl U cineactBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coXpaHeHus 6MopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNBI KiIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: ®. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmupst u cxembl: «Cxema onbita @. Penuy, «Cxema onbita JI. [lacTepa mo uzydeHuro
caM03apoKJieHus ku3Hm», «Cxema omnbita C. Munepa, I'. FOpu», «Jrtansl Heopranuueckou
3BOJIOLUMNY, «l'eoXpoHosiornueckas mikainay, «HauyanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMM,
«CxemMa o00pazoBaHusl DYKapHOT MyTéM cuMOHoreHesza», «Cucrtema >KUBOW TPUPOJIBI»,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHbBIE
BOJIOpOCHN», «MHOIOKJIETOUHbIE BOJIOpociany, «Mxu», «llanopotHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmney, «KumeunononoctHeie», «llmockue uepBu»,
«YUIIEeHUCTOHOTHEY, «PbI10BIY, «3E€MHOBO/JIHBIEY, «IIpecmbikarouecs, «IItuisy,
«Mnexonuraromue», «Pa3zButue Ku3HM B apxeuckoul ape», «PasButue KuU3HM B
MIPOTEPO30MCKON dpe», «Pa3BuThe KU3HM B TMANEO30MCKOWM dpey», «Pa3BuThe XKU3HU B
Me3030iickoi 3pe», «Pa3BuTue KU3HM B KailHO30iickoil 3pe», «CoBpeMeHHas cucTema
OpPraHUYECKOr0 MUPA».
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OGopynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTJENOB, KOJIJICKIMHM HACEKOMBIX,
BJIQKHBIC TIpernapaThl XKUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUICKIIUM HUIJIOKOXKHX, CKEJICTHI
MO3BOHOYHBIX JKMBOTHBIX, Uydeja NTUL U 3BepeHd, KOJUIEKIMU OKAMEHEJIOCTEH, IT0JIE3HBIX
MCKOTIAEMBIX, MYJISDKA OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JjaGoparopnas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHHIO a0MOTEHHOI0 CUHTE3a OPraHUYECKUX COEAMHEHUN B IEPBUYHOM aTMocdepey.

JladbopaTtopHas pabGora «/3ydeHne u oONMCaHHWE WHCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTuueckas padora «/3yueHne o0coOEHHOCTEH CTPOEHUS pACTEHHH pa3HBIX
OTJIEJTIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTE CTPOECHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 9. IlpoucxoxieHue yeji0BeKa — AaHTPONOTreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. METO0/1bI AaHTPOIIOJIOTUH.

CraHoBJI€eHHE TIPEACTABIECHUN O MPOUCXOKICHUM YelIOBeKa. Penuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHuecKkoe TIOJIOXKEHHE  4YelloBeKa.
CBuzeTenbcTBa  CXOJCTBA 4YEJOBEKa C JKUBOTHBIMHM: CpPaBHHUTEIBHO-MOP(OIOrHUECcKUE,
aMOpHosIoTUYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpsMOX0KIeHHE W KOMILIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwxkymue  cwibl  (daKTOpel)  aHTPONOTreHe3a:  OWOJOTHYECKHEe,  COIMabHBIC.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMU aHTpoIoreHe3a. PaHHME 4enoBeKooOpa3Hbie 00e3bsSHBI (MPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IKE MPEIKH YeTOBEKOOOpa3HbIX 00€3bsiH U JI0Jeil. ABCTPAJIONMUTEKH —
JIBYHOTHE TMPEIKH Jroaei. YelnoBeKk yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSIMOXOISANIUNA W TIEPBBIA BBIXOJ JItojeH 3a mpenensl Adpukn. YenoBek rennenb0eprckuii —
001l mpeoK HeaHAepTaIbCKOTO YeI0BeKa U YeJIOBEKa pa3yMHOro. YenoBek HeaHep TalbCKUi
KaK BHUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
4eJl0BEK, OCBOCHHE KOHTMHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u naaeoreHOMHKa.

DBOJIIOLUS COBPEMEHHOI0 4ejioBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
Myranuonsslii mponecc u nojumMopdusm. IlonynsuonHble BOJIHBI, Apeiid reHoB, MUTpalUs U
«3(hdexT ocHOBaTENA» B MOMYJISAILUSIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonste o pace. bosbmiue pacel: eBporneouaHas (eBpasuiickasi),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAallbHAsI), MOHTOJIONIHAs (a3uaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHuss 4YeloBeka 1Mo rmiaHere. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh  pacu3Ma. [IpucnocoOmeHHOCTh 4YenoBeKa K  pa3HbIM  YCIOBHUSM
OKpyxarlei cpensl. Bnusaue reorpaduueckoil cpensl U apeiida reHoB Ha MOpP(OIOTHIO U
($U3MO0JIOTHIO YeIoBeKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMOJNOTHYECKOW) aHTPOMOJIOTHH.
DOBOMNIOIMOHHAS ~ AHTPOIOJIOTHS M TAaJCOAHTPOIOJIOTHSI  YETOBEUECKUX  MOMYJISAIHil.
buoconmansupie  ucclenoOBaHMS — MPUPOJABI  YenoBeka.  VccrmepmoBaHue — KOBOIIOLUU
OMOJIOTUYECKOTO U COLIUAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IHoptpersr: Y. apsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxembl: «MeETOIBI  aHTPOMOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKeNeT 4YeloBeKa W CKeleT IIUMIaH3e», «PyIuMeHTHl u
aTaBU3MBI», «JIBIDKyIIME CHUIBI aAHTPONOTEHE3a», «IBOJIOIMOHHOE JPEBO UEJIOBEKay,
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«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpAMOXOoIAuny», «IeHUCOBCKHUN YEI0BEK»
«Heanpaepranbup», «KpomanboHIb», «l[Ipeaku denoBeka», «ITalbl 3BOJIIOIUU UYETOBEKAY,
«Pacsl yenosexkay.

ObopynoBanue: MyJSDKA OKaMEHENOCTEH, MPEeIMETOB MaTEepUaAIbHOW KYJIbTYPHI MPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTMH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKUMU
CIO’KETaMH MPOMCXOXKICHHUS YeloBeKa, (poTorpadun HaAXOIOK MCKOTIAEMBIX OCTATKOB UYEIOBEKA,
CKEJIeT YeJIOBEKa, MOJIENb Yepera YesloBEeKa M Yepena LIMMIAaH3€, MOJENb KUCTH YeJIOBEKa U
KHCTU LIIMMIIaH3€, MOJEIN Topca MPEAKOB YEI0BEKa.

JlaGopaTtopuass padora «l3ydeHue o0cCOOEHHOCTEH CTpPOSHHS CKeJeTa YeJOBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui 4YeIOBEKay.

Tema 10. Dxojormss — Hayka O B3aHMOOTHOLIEHUSIX OPraHU3MOB M
HAJ0PraHM3MEeHHBIX CHCTEM C OKpY:Kawouiei cpeaoi

3apokJeHue W pasBuTHe dSKojoruu B Tpyaax A. ['ymGompara, K. @. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum sxosoruu. CBs3b
9KOJIOTHH C JPYTUMU HAyKaMH.

Metonpl skosnorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopuble. MojenupoBaHue B 3K0JIOTUH. MOHUTOPUHT OKpPY)KaIOILEH CpeJibl: JOKAIbHBIMH,
pPEruoHANIBHBIN U TJI00ATBHBIN.

3HaueHNe SKOJOTMYECKUX 3HAHWM IS 4yeloBeKa. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBA CBA3€H YeNOBEUeCTBA C MOpUPOoN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPHl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynawse, H. A. CeBepuios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Pa3nensl sKon0run», «Metoabl 3KojJorun», «Cxema MOHUTOpPUHTA
OKpYXaIoILEn Cpeabl».

JlaGoparopHasi padora «/3yuyeHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUIN».

Temal 1. Opranu3mbl 4 cpeaa o0UTAHUS

Okonoruueckre (GakTopbl W 3aKOHOMEpPHOCTH uX JeictBus.  Knaccudukanus
JKOJIOTHUECKUX  (pakTopoB:  abmoThyeckue, OMOTHYECKHE, aHTpororeHHeie.  OOuue
3aKOHOMEPHOCTH JCHCTBUS dKoJornueckux dakropos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak sKkojoruueckuii akrop. JlelicTBrue pa3HbIX y4aCTKOB
COJIHEUHOT'O CIIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKUE TPYIIIBl PACTEHUHM U KUBOTHBIX I10
OTHOLLIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temneparypa kak skonorudeckuii dakrtop. [eiictBue TemmepaTypbl Ha OpTraHHU3MBIL.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobrmeHuss pacTeHuid K MOAIEPKaHUIO
BogHoro Oamanca. Kiaccudukanus pacTeHuid mo OTHOUIEHWIO K Boje. I[lpucnocobnenus
KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHHsl OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAas
MOAMOYBEHHAsI, BHYTpUOPTraHW3MeHHas. DU3HKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOWTaHus
opraau3moB. [IpucnocobaeHmss OpraHu3MoB K KU3HU B Pa3HBIX Cpeax.

buonoruueckue putmel. Bueminue u BHyTpeHHHe pUTMbL. CyTOUHBIE U TOJUYHBIE PUTMBI.
[TprcnocobIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH JKU3HH.
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XKuznennsie Gopmbl opranu3moB. Ilonstue o >xusHeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbs, KYCTApHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJIETHHE TpPABBHI.
XKuznennoie (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (OcoOeHHOCTH
CTpOEHUs 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUIN:  KOHKYPCHIIWS,
XHIHAYCCTBO, CUMOMO3 1 ero ¢opMmbl. [lapazutusM, koomepamus, MyTyaan3M, KOMMEHCATH3M
(KBapTUPAaHTCTBO, HaxJeOHW4ecTBO). Herpoduyeckne  B3ammomeHCTBUS — (TONMUYECKHUE,
bopuueckue, ¢pabpuueckue). 3HaueHHE OMOTHYECKUX B3aUMOJICHCTBHUN Ui CYHIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpuHINI KOHKYPEHTHOTO UCKIIOYEHUSI.

JdeMoHcTpanuu

Tabmuubl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI dKUBOTHBIX 10 OTHOIICHHUIO K CBETY», « TeIIOKPOBHBIC )KUBOTHBIEY, «XO0JIOJHOKPOBHbBIE
KUBOTHBIEY», «DU3UOJIOTHYECKUE aJanTallid >KUBOTHBIX», «Cpenbl OOWUTaHUS OPraHU3MOBY,
«buonornyeckue putMe», «Knu3HeHHble GOpMbI pacTeHUI», «Kru3HeHHbIE (HOPMBI )KUBOTHBIX,
«JKocHucTeMa MIMPOKOJIUCTBEHHOTO Jieca», «DKOcHCTeMa XBOMHOro ecay, «llemu nutanusy,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuu pPAacTEHWH W JKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIIUSHUIO
pPa3IUYHBIX ~ DKOJOTHYECKUX  (PaKTOpOB, TepOdapuM  CBETOJNIOOWMBBIX, TEHETIOOMBBIX W
TEHEBBIHOCITUBBIX PACTEHUN, CBETOJIOOMBHIC, TECHETIOOMBHIE W TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTeHus, TepOapuM W KOJUICKIIMHM TEIJIONIOOUBBIX, 3MMOCTOWKHX, MOPO30yCTOWYUBHIX
pacTeHWi, dYydela NTUIl W 3BEpei, repbapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepopuTtaMm, Me30(pUTaM, KOMHATHBIE pACTEHHUS JaHHBIX TPYII, KOJUIEKIMH KUBOTHBIX,
oOWTaIOUINX B pa3HbIX cpefax, repOapuy M KOJUIEKLIUU PACTEHUI U JKMBOTHBIX, 00JaJarolIuX
yepTaMu MPUCIIOCOOICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH W JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHBIX OMOTUYECKUX B3aMMOACHCTBUSIX.

JladopaTopHas pa6ora «BpisBlIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO CBETAY.

JladbopaTopHasi pabora «BbigBIEHHE NPUCIIOCOOJCHUNM OPraHU3MOB K BIIMSHHUIO
TeMIIEPaTypPbD».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pPACTEHUH M3 pa3HBIX MeECT
oOUTaHUDY.

Tema 12. DKko0J10TUs1 BUAOB H MOMYJIsSIIUI

DKOJOTUYECKHE XapaKTepUCTUKH nomynsauuu. [lomynsanusa kak Ouonorudeckas cUCTeMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKux OaphepoB U OCOOEHHOCTEH OHOJOTMU BUIOB B
(hopMHUPOBaHHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI MOMysanuii. OCHOBHBIE TOKA3aTEIH MOMYIISIINN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsl M IOJIOBasi CTPYKTYpa, POKIAEMOCThb, HMPHUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKoJlorMYecKasi CTpyKTypa mnonyiasiuuu. OIeHKa YMCICHHOCTH Nomyisiiuu. JluHamuka
MOMYJSALMU U €€ Peryssanus. buoTuueckuil noTeHuuan nonyasiuuu. MoaenupoBaHue TUHAMHUKU
nonynsauuu. KpuBbele pocta uuciaeHHOCTH mnonynsuuu. KpuBble BbDKMBaHUSA. Perymsmus
YUCIEHHOCTH TMOMYNALMNA: poib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUJIOTHOCTH.
DKoJoruveckue crpareruu BuaoB (I- u K-ctparterun).

[Tonsitne 00 oskonormveckoi Huiie Buaa. Mectoobutanue. MHoromepHas MOJeENb
skoJiornyeckot Humm Jx.M. Xarunacona. Pasmepsl sxonornueckoil Humu. [loteHmansHas u
peanu30BaHHAs HUIIIU.

Bun kak cucrema nomymsiui. Apeansl BUAOB. Buabl M MX >KU3HEHHbIE CTpPATETUU.
DKOJIOTHYECKUE YKBUBAJICHTBHI.
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3aKOHOMEPHOCTH TIOBEICHMSI W MWIrpaluil KUBOTHBIX. buojornueckue WHBa3UU
YyXKE€POHBIX BUIOB.

JdeMoHcTpanuu

IToptper: [Ix. Y. XarunHCOH.

TabmuIer ¥ cXeMbl: «DKOJIOTHUECKUE XapaKTePUCTHKHU MOMYISIumy, «I[IpocTpaHcTBEeHHAS
CTpYKTypa monmyisiuun», «Bo3pacTHble nupamuabl nonyasanun», «CKOpOCTh 3acesieHHs
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHuzMamm», «Monens skosormdeckodt Humu JDx. .
XaTYnHCOHaY.

O6opynoBanue: repbapun pacCTeHUM, KOJUICKIIUN )KUBOTHBIX.

JladopaTopnas pa6ora «[Ipucrnoco6ienns ceMsiH paCTeHUM K pacCeIeHUIO».

Tema 13. JkoJiorus cood1ecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMH B
OuoLeHo3e.

Okocucrema kak otTkpeitag cuctema (A. Jx. Tencnaun). ®DyHKuoHanbHbIE OJIOKU
OpraHM3MOB B SKOCUCTEME: MPOAYLIEHTHI, KOHCYMEHTHI, peAyleHTbl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotuyeckue 050ku 3kocucteM. [TouBbI U UIIBI B 3KOCHCTEMAX.
KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNH IKocucTeMbl. buoMacca n mpoaykuus. OK0OJI0rHuecKue mMupamMuIbl
qrces, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiiku. @unykmyayuu. HarpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — CyKueccuu. [lepBuUuHbIE M BTOPUYHBIE CYKIIECCUU U HX
NPUYUHBL. AHTPOTIOTEHHBIE BO3JIEHCTBHS Ha CyKimeccumd. KimMakcHoe cooOIecTBo.
buopaznoobpasue 1 noJHOTa KPYroBOpOTa BEHIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoHbIe SKOCUCTEMBI. JKocucmemuvl 03€p U peK. IKOocucmemvl Mopel U OKeaHOos.
Oxocucmemvl myHop, 1ecos, cmenetl, NyCmbiHb.

AHTpOTIOTEHHBIE ~ 3KOCHUCTEMBI.  ArposkocucreMa. ArpoieHo3. Paznmuuus Mexay
AHTPONOTEHHBIMU U MPUPOTHBIMU IKOCHCTEMAMHU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢iopa u dayHa.
CunanTponu3anus TropoJckoi  ¢dayHbl. buonmornyeckoe M  XO3SHCTBEHHOE 3HAUCHUE
arpo3’KoCUCTEM U YPOOIKOCUCTEM.

3aKkoHOMEpHOCTH  (GOPMHUPOBAHMSA  OCHOBHBIX  B3aUMOJEWUCTBUH  OpPraHU3MOB B
IKocucTeMax. Ponb Kackaowozo 3pgexma u 6ud08-30upuxamopos (Kiouesvlx 6ud08) 8
@yHrkyuonuposanuu  sxocucmem. IlepeHOC SHEPrUM U  BEHIECTB MEXAY CMEXKHBIMU
9KOCUCTEeMaMH. YCTOMYMBOCTH OpPraHU3MOB, TOMYMSUHA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPONIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmol  68030eticmeus  3a2pA3HEHULl  PA3HLIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbl IKOJLOUHECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeus. MeToI0IoTHs MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOTOTI€HHBIX IKOCUCTEM.

JdeMoHcTpanuu

[Hoptper: A. Ix. Tencnu.

Tabmuiet u cxembl: «CTpykTypa OHOLIEH032», «DKOCUCTEMA IIUPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOTO Jjeca», «DyHKIMOHAIbHbIE TPYNIbl OPraHU3MOB B 3KOCHCTEME),
«KpyroBopor BemecTB B d3kocucrtemey, «llemu muTaHus (macTOWIHAs, JETPUTHAs),
«OKOJIOTHYECKash TUPAMHUJIA YUCE», « IKOJOTHUECKasi MUpaMuIa OHOMAaCChD», « IKOJOTHIECKast
nupamuaa sHeprum», «OOpasoBanue Oonorta», «llepBuunas cykmeccus», «BoccTaHoBneHue
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Jjeca Iocie noxapa», «JKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeHIECTB M MOTOK
SHEPTUu B arporenosey, «l[Ipumepsl ypOoskocucTem».

Ob6opynoBanue: repbapun pacTeHUH, KOJUICKIIMM HACEKOMBIX, yydeja INTHI[ U 3BEpeH,
repOapuu KyJIbTYpHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JlagopaTopHasi padora «3ydeHne pasHOOOpa3usi MEITKUX MTOYBEHHBIX YWICHHCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcusi B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €JIbHUK, Ha
CYXOOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 060JI0TO)».

IKCKypeust «IKCKypcHs B arpodKOCUCTEMY (Ha MOJIE WK B TEINIMYHOE X035 CTBO)».

Tema 14. Buocdepa — rinodanbHas 3KocucTEMA

buocgepa — oOuierutanerapHas o0oyiouka 3eMJIM, TZI€ CYLIECTBYET WM CYIIECTBOBaa
*KU3Hb. PazBuTHe npencrasinenuit o ouochepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
o6uocgepe. Obnactu 6uocheps! u e€ cocras. JKupoe BeecTBo OMochepsl U ero GyHKIHHU.

3akoHOMEpHOCTH cyiecTBoBaHusl Ouocdepsl. OcobeHHocTn 6uochepsl Kak ri1006ambHON
skocucteMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeliecTB U
OMoreoXnuMHYECKUe HUKIBI (yriiepoa, a3oTa). PUTMUYHOCTD sBNIEHUN B Onocdepe.

3oHanbHOCTH OuOchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/pa, XBOWHBIE
Jieca, CMelllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbs. Kinmar, pacTurenbHbIN U )KUBOTHBIH MUP OMOMOB CYIIIH.

Crpyktypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTeHIHala U
OorocdepHbIX PYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eocdepsr 3emmmy», «KpyroBopoT azora B npupoe», «Kpyrosopot
yriaepoaa B npupoze», «KpyroopoT kucinopoaa B mpupoae», «KpyroBopot BoAbl B PUPOJE»,
«OcHOBHBIE OuOMBI cymm», «Knmumarndeckue mosica 3emnu», «TyHmpaw, «Taiiray,
«C™memanneii - jec», «llupokonuctBeHusli secy, «Crenb», «CaBaHHa», «llycThiHY,
«Tponuueckuii jiecy.

O6opynoBanue: repdbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 15. YesioBeK 1 OKpY Kalomiasi cpeaa

DKOJIOTHYECKHe KpU3HChl W HMX NpuuuHbl. BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOW cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspyiienue nousbl. OxpaHa NOYBEHHBIX pecypcoB. M3meHeHune kinMara.

AHTpPOIIOTEHHOE  BO3/CHCTBHE Ha pACTUTEIBHBIH M JKMBOTHBIM Mup. Oxpana
PaCTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco06o oxpansiembie npupoanbie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKHE
MapKH.

OCHOBHbIE TPUHIUITBI YCTOMYMBOTO Pa3BUTHS YeJlOBeUecTBa M NpHUpoAbl. PalmoHnansHoe
IPUPOJIOTIONIL30BAHUE M COXpaHeHHe OuoJsiormueckoro pasHooOpazus 3emun. OOmue
3aKOHOMEPHOCTH IJI00aTbHBIX KOJIOTMUECKHX KpU3HUCcoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €r0 BEPOSTHBIE MOCIEACTBHYSL.

Pa3Butie METO0B MOHHMTOPMHIA Pa3BUTHS ONACHBIX TEXHOT€HHBIX IPOIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCNOCOOHOI
aHepeemuxke. buonocuueckoe pasnoobpazue u duopecypcvl. Hayuonanvhuvle ungopmayuontvie
cucmemsl, obecneyusaowjue O0OCMYn K UHQGOpMAyuu no COCMOAHUIO OMOENIbHLIX BU008 U
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oxocucmem. OcHogbl 3K0pea6uﬂumauuu oKocucmem u cnocooos 60pb6bl C 6u0n06p€9¥€0€HuﬂMu.
PeKOHcmpyKL;M}Z MODPCKUX U HA3EMHbLX O9KOCUCMEM.

JdeMoHcTpanuu
Tabmuuer w  cxembl: «3arps3HeHue atrMmochepsl», «3arps3HeHHe
«3arpssHeHre  TOuBBD», «llapHMKOBBI  3hdexkT», «Ocobo oxpaHsIeMble

TeppUTOPUN», «MOJeNn yIpaBiIsieMOro MUPay.

ObopynoBanue:

Poccniickoit ®denepanuu, KpacHoi KHUTM peruoHa.

TEMATUYECKOE IINTAHUPOBAHHUE

THIPOChEph»,

IIPUPOHBIE

doTtorpadun oxpaHSIEMBIX pAaCTEHHW U SKUBOTHBIX KpacHOWl KHUTH

Ne | HaumenoBanue Monaynb paboueit VYu4eb- | Kontpons | [IpakTuuec-
paznenoB (MoTysIe, IPOTPaMMBI BOCITUTAHUS HBIC HBIC Kast 4acTh
TJIaB U TEM) «YpouHas IeITeITbHOCTE) | Yachl paboTHI

1 | IloBTrOopenue BonpocoB | [leHb conumapHOCTH B 3
10 knacca 60prbE ¢ TEPPOPU3MOM

2 | 'eneruka-Hayka o MexyHapOHbIH IeHb 9 J.p.-3
HACJIEICTBEHHOCTH U 0JIarOTBOPUTEITLHOCTH ITp-1
W3MECHUHUBOCTH
OpPTaHW3MOB.

3 Cenexuus JleHb 030HOBOTO CIIOS. 2 Jlp-1
OPraHu3MOB. MexayHapoIHbIN IEHb

MUpa.

4 Buorexuonorus u JleHb 310pOBBs 2
CUHTETHYECKas
o6uosorus.

5 3apoxaeHue u JleHb 3aIIUTHI )KUBOTHBIX 3
pa3BUTHE
SBOJIFOIIMOHHBIX
MpEeJICTaBJICHUN B
OMOJIOTHH.

6 | MukposBomonus u ee | [lenp UepHoro mops 12 JLp-4
pE3yNbTaTHI.

7 | MakposBomtonus u ee | [lenb 60opp0b1 co CITUIom | 3 1
pEe3yNbTaTHI.

8 [IpoucxoxaeHue u JleHb 3aI0BEAHUKOB U 9 Jlp-1
pa3BHUTHE KU3HU HA 3aKa3HUKOB [T.p-2
3emuie.

9 | I[IpoucxoxaeHue Jlenb HayKu 5 Jlp-1
YeJIoBeKa- ITp-1
aHTPOTIOTEHE3.

10 | Oxonorus-Hayka o Henb 3emin 2 JLp-1
B3aMMOOTHOIIECHUSIX
OpPraHU3MOB U
HaJOPraHU3MEHHBIX
CHUCTEM C
OKpYXKalollel Cpeliou.

11 | Opranusmsl u cpena Bceemupnslii ness 3ammrel | 4 1 JL.p-3
oOuTaHus. MJIEKOTIHTAIOTHUX.

12 | DxoJiorus BUIOB U BcemupHslii 1eHb JoHOpa 4 JLp-1

MIOIYJISLIAMN.
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13 | Okonorus coobmiecTB. | JleHb KOCMOHABTHUKH. 5 IT.p-1
DKOJIOTHYECKHE
CHCTEMBI.
14 | Buocdepa-rnodanpHas 2
HKOCHCTEMA.
15 | Yenosek u «beperu npupoay». 3
OKpYIKAIoIas Cpefa.
Bcero 68 JLp-15

I1.p-5
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