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ba3oBblil ypoBeHb

[HosicuuTeIbHAA 3aNIMCKA

[Ipu pazpaboTke nporpaMmMbl 0 OMOJIOTUN TEOPETUUECKYIO OCHOBY IS OIPE/IeICHUs TOIX0A0B
K (DOPMUPOBAHHIO COJIEPKAHUS yueOHOTO npeameTa «bHonorus» cocTaBuin:  KOHIENTyaJbHbIE
nosoxxeHuss ®I'OC COO o B3anM0O0OOYCIOBICHHOCTH IIEJICH, COMEpKaHMs, PE3yJIbTaTOB 00yUeHUs U
TpeOOBaHUH K YpPOBHIO TOATOTOBKU BBITYCKHUKOB, IOJIOKEHHS 00 OOIMX LENIX U HpPUHIMIAX,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CUCTEMbI CpeAHero oduiero oopasoanus B Poccuiickoit
denepanyn, a TakKe NOJIOKEHUS O crenudurke Onoaoruu, e€ 3HaYeHUN B TIO3HAHUH >KUBOM MPUPOJIBI
u obecliedeHHH CYIIECTBOBAaHHUs 4YesoBeueckoro oOmiectBa. CoOriacHO Ha3BaHHBIM MOJIOKEHUSM
OIpe/iesIeHbl OCHOBHBIE (DYHKIIMH MTPOrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[IporpamMma mo Ouonoruu na€T MpelcTaBlIeHHE O LENsAX, o0 obmieill cTpareruu oOyudeHus,
BOCIIUTAHUS U Pa3BUTUS OO0YyYarOIUXCs CpeAcTBaMHu ydyeOHoro npeamera «buonorusy», ompenensier
o0s13aTeNbHOE TMPEAMETHOE COJEp’KaHUE, €ro CTPYKTYpYy, pacupeleleHHe IO pa3iesiaM U TeMmaw,
PEKOMEHAYeMYIO TIOCIIEJOBATEIbHOCT U3YUEHHs YUeOHOTO MaTepuana ¢ y46TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKKM 00pa3oBaTeNbHOTO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00yJaronmxcs.

B mporpamme mo OHMONOrHM TakKe YYUTHIBAIOTCS TPEOOBAaHUSA K IUIAHUPYEMBIM JMYHOCTHBIM,
METaNpeIMETHBIM W TPEIMETHBIM pe3yiabTaraM oOydeHuss B (HOPMUPOBAHMH OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHOM 1€ATEeIbHOCTH/YUeOHBIX NeUCTBUN 00YyUaIOIIUXCS TI0O OCBOCHUIO COACPKAHUS
OMOJIOTUYECKOTO 00pa30BAHUSI.

B mporpamme mo Owuonoruu (10-11 kmaccel, 0a30BbIii ypOBEHB) pealM30BaH MPHUHIIUIL
IIPEEMCTBEHHOCTH B M3Y4YEHUU OMOJIOrHM, Osiarojaps 4emy B HEM MPOCMaTpUBAETCs HANPaBIEHHOCTh
Ha pa3BUTHE 3HAHWM, CBSA3aHHBIX C (HOPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHMPOBO33PEHHUS,
LEHHOCTHBIX OPHEHTALUN JIMYHOCTH, HKOJIOTMYECKOTO MBIIUIEHUS, NPEACTaBICHUNH O 3J0pOBOM
oOpasze KH3HU U OEpeHBIM OTHOILIEHHEM K OKpyXKarouleil mpuponHoil cpege. [lostomy Hapsny c
U3Y4YEHHUEM 00I11€0MOJIOTHYECKUX TEOPHIA, a TAK)KE 3HAHUN O CTPOEHUM KMBBIX CUCTEM PAa3HOI'O paHra
U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX IMPOIECCOB B MporpamMMme Mo OWUOJOTHH YIEICHO
BHHUMaHUE MCIOJIb30BAaHUIO MOTYYEHHBIX 3HAHUN B MOBCETHEBHOM U3HU JJISl PELICHUSI IPUKIAIHBIX
3ajay, B TOM YHucCIie: NPOQHIAKTUKN HACIEeICTBEHHbBIX 3a00JIeBaHUM YeloBeKa, MEAUKO-T€HETHUECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHHS SKOJOTHYECKH II€JIeCO00pa3HOr0 IMOBENEHUS B OKpYyKarolen
IIPUPOJHON Cpefle, aHajlin3a BIUSAHUSA XO3AHCTBEHHOW JEATEIIBHOCTH YEJIOBEKAa Ha COCTOSHHUE
MPUPOJHBIX U HCKYCCTBEHHBIX 3KOCHUCTEM. YCHJICHHE BHUMAaHUS K MPHUKIAJHOM HaIlpaBIEHHOCTH
yueOHoro mnpenmera «bHOJOrHS» NPOJUKTOBAHO HEOOXOAWMOCTBIO OOECIEYeHUs YCIOBUM s
pelieHns OAHOMW W3 aKTyaJdbHBIX 3aJad IIKOJIBHOIO OHOJIOTMYECKOro 00pa3oBaHUs, KOTOpas
npeanonaraer (GopMHpoBaHHE y OOYyYaroIUMXCS CIIOCOOHOCTH aJalTHpPOBAThCd K H3MEHEHHSIM
JUHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUDA.

ITporpamma 1o GMONOTUHU SBISETCS OPUEHTUPOM JJISl COCTABJIECHUS pabounX MpOrpaMM, aBTOPHI
KOTOPBIX MOTYT IPEJIOKUTh CBOM BapHaHT IOCJIEOBATEIbHOCTH U3YYEHHUS U CTPYKTYpbl y4€OHOIO
MmaTepuaia, CBOE BUAECHUE MyTed ¢opmupoBaHus y obOydaromuxcs 10-11 kimaccoB npenMeTHBIX
3HAHWWA, YMEHUH M CIOCOOOB Y4eOHOU MesATENbHOCTH, a TAaKXXKEe METOJMYECKUX pelIeHuH 3aaad
BOCIIUTAHMSI U Pa3BUTHUS CPEICTBAMH yUe€OHOTo npeamMeTa «buoaorus».

B mporpamme yueonoro mpeamera «buonorusi» (10—11 kiaccel, 6a30BbIi ypOBEHb peali30BaH
NPUHIUI TPEEMCTBEHHOCTH B M3Y4Y€HUH OHoioruu, Onmarojaps 4yeMy B HEHl IpocMaTpuBaeTcs
HaNpaBICHHOCTh Ha pA3BUTUE 3HAHUH, CBSI3aHHBIX C (OPMUPOBAHMEM €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHHUS, IEHHOCTHBIX OPUEHTALUN JTUYHOCTH, SKOJIOTHYECKOT0 MBIIUICHUS, IPEACTaBIEHUN O
3I0pOBOM 00pase *KHU3HH U OepeXHbIM OTHOIIEHHEM K OKpYXarouled npuponHoi cpene. [loaromy
Hapsily ¢ M3yuyeHUueM OOIeOMOJOTHYECKUX TEOpHi, a Tak)Ke 3HAaHHH O CTPOEHUH KUBBIX CHCTEM
pPa3HOI0 paHra U CYHUIHOCTHM OCHOBHBIX IPOTEKAIOLUIMX B HUX IIPOLIECCOB, B IPOrpaMMeE YIEIECHO
BHHUMaHUE HCMOJIb30BAaHUIO MOJTYYEHHBIX 3HAHUN B TIOBCETHEBHOMN JKU3HU JJISl pEeUICHUs MPUKIIAJIHbBIX
3aja4, B TOM YUCIie: TPOPMIAKTUKN HACIEICTBEHHBIX 3a00JI€BaHUN 4eJI0BEKa, MEIMKO-T€HETHYECKOTO
KOHCYJbTUPOBaHUS, OOOCHOBAHHS 3SKOJOTHYECKH IIeJIeCOO00pa3HOro TMOBEACHHUS B OKpYXarolieu
IIPUPOJHON cpefle, aHajlinu3a BIUSHUSA XO3AHCTBEHHOM JEATEIBHOCTH YEJIOBEKAa HAa COCTOSHUE
MPUPOJHBIX U HCKYCCTBEHHBIX 3KOCHUCTEM. YCHJIEHHE BHMMAHMS K MPUKIAIHONW HANpaBIE€HHOCTU
yuebHoro mnpenMera «buONOTHs» NPOIUKTOBAHO HEOOXOIMMOCTHIO OOECHeueHHsl YCIOBUH UL



pelieHrs OAHOW U3 aKTyaJbHBIX 3aJad IIKOJIBHOIO OHOJIOTMYECKOro 00pa3oBaHUs, KOTOpas
npenmnosiaraet (GOPMUPOBAHHE Yy OOYYAIONIMXCS CIOCOOHOCTH aJanTHPOBATHCS K U3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

JlanHasi mporpaMma SIBIISIETCS OPUSHTHPOM [IJIsl COCTABJIICHUS pPabOdMX NpOrpamM, aBTOPHI
KOTOPBIX MOTYT IPEJIOKUTh CBOM BapHaHT IOCJIEOBATEILHOCTA M3YYEHHUS U CTPYKTYpPbl y4eOHOIO
MaTtepuana, cBo€ BuicHHE MmyTei (GopmupoBaHus y obOydwarommxcs 10—11 kimaccoB mpeaMeTHBIX
3HAaHUWA, YMEHUH M CIOCOOOB Y4eOHOUM JEeATENbHOCTH, a TaKXKe METOAMYECKHUX pelIeHUH 3ajad
BOCIIUTAHHUS U PA3BUTHUS CPEACTBAMH YIeOHOTO npeamera «buomorusy.

OO0mas xapakTepucTUKA y4e0HOIr0 nmpeamera

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUs 3aHUMAaeT BaxkHoe MecTo. OH
obecrieunBaeT GOpMHUPOBAHUE Yy O0yUAIOIINXCsl IPEJICTABICHUM 0 HAyYHOW KapTHHE MHpa, paclIupseT
1 0000IIaeT 3HaHUA O KUBOW MpPUPOJE, €€ OTIIMYUTENbHBIX NPU3HAKAX - YPOBHEBOW OpraHU3aIH U
HBOJIOLMM, CO3MAET yCIOBMsS JUIs: IIO3HAHUS 3aKOHOB JKMBOM MNpUponbl, (OpMHUPOBAHUS
(yHKIMOHATBLHON IPaMOTHOCTH, HABBIKOB 3/I0pPOBOI'0 M 0€30M1aCHOr0 00pasza *KHU3HH, IKOJIOTUYECKOTO
MBILIEHHS], IEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJIE U YEIOBEKY.

Bonbmioe 3HaueHue OMOJNOTHSI MMEET TaKXKE JJIsl PEIICHUS BOCIUTATEIBHBIX M Pa3BHBAIOIINX
3ajjady cpefHero ooOumiero o0pa3oBaHMsA, COLMAIM3alUM oOydarommxcs. I3yudenue Ouoaoruu
obecrieynBaeT  ycnoBHsl JUIsI  (OPMHPOBAHUS  WHTEIUICKTYaJbHBIX, KOMMYHHUKAlIMOHHBIX U
MH(GOPMALIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIbTYpPbI, CIIOCOOCTBYET MHTErpalud OHOJIOIMYECKHX
3HaHUI C TPEICTABICHUSIMH W3 JPYTHX YYEOHBIX NPEIMETOB, B YAaCTHOCTH, (DU3HUKH, XUMHH U
reorpadguu. Ha3BaHHbIE 1OJIOKEHUS O MpeJIHA3HAYEHUU Yy4eOHOro npeaMera «buoaorus» cocTaBuiIn
OCHOBY JUIsl ONpeAETCHHS TOAXOMOB K OTOOpY U CTPYKTYPHPOBAaHHMIO €ro COAEp)KaHus,
IIPEJCTABICHHOTO B IIPOrpaMMe Mo OMOJIOrHH.

Otb6op conepkanusi yaeOHOro mnpemmera «buomorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
HNO3ULMH KYJIbTYpOCOOOPa3HOrO MOJX0/a, B COOTBETCTBUM C KOTOPHIM OOydarouiuecs JOJKHBI
OCBOMTb 3HAHMUSA W YMEHHUS, 3HAUMMble JUId (OopMUpOBaHUS OOIIEH KyJIbTYpBbI, OIpEIeNIoIue
MOBEJICHUE YEJIOBEKa B OKPYXKAIOIIEH MPUPOTHON cpenie, BOCTpEOOBaHHBIE B IOBCEAHEBHOM JKU3HU U
npakThdeckol paesrenbHOCTH. Ocoboe MecTo B 3TOM cUcTeMe 3HAHUM 3aHUMAlOT 3JIEMEHTHI
COJIep’KaHusl, KOTOpbIE CIy’)KaT OCHOBOM [uis (OPMHUPOBAaHUS TPEACTABIEHUN O COBPEMEHHOU
€CTECTBEHHO-HAyYHOW KapTUHE MHUpPa M IIEHHOCTHBIX OPUEHTALHUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHU3aluy OMOJI0rH4ecKoro oOpa3oBaHusl.

CTpykTypHpoBaHHE COAEp)KaHUS Yyd4eOHOro Marepuajga B HporpaMMme IO OHOJIOTUH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAUYCHUS 3HAHUM 00 OTIMYUTEIbHBIX OCOOEHHOCTSIX KUBOM
IPUPOJIBI, O €€ YPOBHEBOI OpraHU3alMM U SBOJIIOLUHN. B COOTBETCTBUM C 3TUM B CTPYKTYpE yueOHOro
npeamera «bUONOTHS» BBIACTICHBI CIEIYIONINE COJepXKaTelbHbIe JWHUU: «BHOJOrHS Kak Hayka.
Metoapl HayyHOoro mo3HaHus», «Knerka kak Ouonormyeckas cucrema», «OpraHusm Kak
Oouosornueckas cucreMay, «CucreMa ¥ MHOTOOOpas3re OpraHUYeCKOTO MHUPa», «IBOJIOLMS KUBOUH
HIPUPOJB», «IKOCUCTEMBI U TPUCYIINE UM 3aKOHOMEPHOCTH.

Hean u3yyeHust yae0HOro nmpeamera

enp wu3yuenust yuebHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE - OBJaJieHHUE
OOy4aloIMMUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIHMOHAJIBLHOM OpraHM3alMM >KUBBIX CHCTEM Pa3HOIo
paHra u npuoOpeTeHre YMEHUN MCHOJIb30BaTh 3T 3HAHUS Ul TPAMOTHBIX JACUCTBUI B OTHOLICHUU
00BEKTOB JKUBOM MPUPOJIBI U PEILIEHUS PA3INYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTiwkeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs peIIeHUeM CIeIyOIUX 3a/1au:

— OCBOEHHME OOYYaIOIIMMHUCS CHUCTEMBl 3HAHUN O OMOJOTMUYECKUX TEOPHSX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIOTe3axX, MpaBuiax, CIyXalluX OCHOBOW i (POPMHUPOBAHUS MPEACTABICHUIN O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJIaX HAay4yHOTO MO3HAHHUSA, CTPOCHHHM, MHOT0OOpa3uu u
O0COOEHHOCTSIX KHMBBIX CHUCTEM PAa3HOIO YPOBHS OpraHM3allMM, BBINAIOUIMXCS OTKPBITHAX U
COBPEMEHHBIX MCCIIE0BAHUIX B OMOJIOTHH;

— (opMupoBaHHe y OOYyYarOIIMXCS MO3HABATENbHBIX, WHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B IpoIlecce aHaau3a JaHHBIX O MYTAX pa3BUTUS B OMOJIOTHUH HAYYHBIX B3IJISJIOB, UACH U



MOJIXOJI0B K M3YYEHHIO KHBBIX CHCTEM Pa3HOTO YPOBHSI OpTraHH3aLNH;

— CTaHOBJIEHHE Yy OOydJaromuxcs oOmel KyabTypbl, (PyHKIIMOHAIBHOM IPaMOTHOCTH, pa3BUTHE
yMeHHI OOBSICHSTh W OLCHHMBATh SIBICHUS OKPYXKAIOIIEro MHpa XHBOH MPHUPOABI Ha OCHOBAHUH
3HAHWU M OTIBITA, OJTYYEHHBIX IPH N3yYSHUU OMOJIOTHH;

— (opMupoBaHHe y OOy4arOIMXCd YMEHHH WIUIIOCTPUPOBATh 3HAYEHHUE OMOJOTHUYECKUX
3HAaHUI B MPAKTUYECKOH NESATETHLHOCTH YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTUI
U arpoOHOTEXHOJIOTHIA;

— BOCNHUTaHHE YOSKIEHHOCTHM B BO3MOXHOCTH TIO3HAHUS UEJIOBEKOM KHBOW TPHPOJIBL,
HEOOXOAUMOCTH OEpEeKHOTO0 OTHOIICHUS K HEH, COONMIOACHHS ITHUYECKUX HOPM MpPU IMPOBEACHUHU
OMOJIOTMYECKUX MCCIIeIOBAHHIA;

— OCO3HaHHE LEHHOCTH OWOJOTHMYECKMX 3HAHWUU /JIs TOBBIIICHHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

— TpPUMEHEHHE TNPHOOPETEHHBIX 3HAHUN W yYMEHHMH B IIOBCEJJHEBHOW JKHU3HU JUIS OLICHKH
MIOCJIEACTBUM CBOCH AEATEILHOCTH IO OTHOIICHHIO K OKPYKAloIeil cpese, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHKE U COOJTIOICHNE Mep PO UITaKTUKH 3a00JIeBaHU.

MecTo yueOHOro npeamMera B y4eOHOM ILJIaHe

B cucreme cpemnero o6mero oOpa3zoBanusi «buosorusi»y, mzydaemas Ha 0a30BOM YpOBHE,
ABIIAETCS O0s3aTelIbHBIM y4YeOHBIM TMPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOW 00JacTu
«EcTecTBeHHO-HAYyYHBIC TTPESIMETHIY.

OO1iiee yuCiIO YacoB, PEKOMEHIOBAaHHBIX IS U3yueHus Oouonorun - 68 vacos: B 10 kiacce - 34
yaco (1 gac B Heznento), B 11 kimacce - 34 yacoB (1 yac B HeAeIO).

Ilinanupyembie pe3yJIbTaThl OCBOCHHUA Y4e0OHOI'0 NpeaMeTa

Cormacho ®I'OC COO ycraHaBnuBarOTCd TpeOOBaHMA K  pe3ylbTaTaM  OCBOEHUS
00yJaroIuMUCS TPOTpaMM CpEIHEro oomero oO0pa30BaHUS: JHMYHOCTHBIM, METAlPEIMETHBIM U
IIPEIMETHBIM.

B cTpykType JIMYHOCTHBIX Pe3yJabTATOB OCBOCHMs Tnpeamera «buonorus» BblIEICHbBI
CIIEAYIOIINE COCTABIISAIOLINE: OCO3HAHHE 00YUYaIOIIUMUCS POCCUICKON TPaKAAHCKON MJIEHTUYHOCTHU -
TOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSTEIbHOCTH W CaMOOIPENEICHHUI0, HAIWYUE MOTHUBALMU K
00y4eHHI0 OMOJIOTHH, LEJIEHANpPaBIEHHOE Pa3BUTHE BHYTPEHHHX YOSKICHHMH JMYHOCTH HAa OCHOBE
KITIOYEBBIX LIEHHOCTEH W MCTOPUYECKHUX TPAJAULUI pa3BUTUS OMOJOTHYECKOrO 3HaHUS, TOTOBHOCTh U
CHOCOOHOCTh OOYyYaroUIUXCsl PYKOBOJCTBOBATHCSI B CBOEW JEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTQaHOBKAMHM, TNPUCYIIMMU CHCTeME OHOJOTHYECKOro 00pa3oBaHMs, HAJTUYHME HKOJOTMYECKOTrO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TITAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «bronorusy 10CTUraroTcs B €JMHCTBE y4eOHOU 1
BOCIIUTATEIbHOW  JIEATENbHOCTH B COOTBETCTBUM €  TPAJULUUOHHBIMHU  POCCUHUCKUMU
COLIMOKYJIBTYPHBIMHM, MCTOPUYECKMMHM M IyXOBHO- HPABCTBEHHBIMU ILICHHOCTSIMH, IPHUHSATHIMH B
oOmiecTBe NpaBWJIaMU M HOpMaMH I[OBEACHHUS M CIOCOOCTBYIOT TIpOIECCaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHMS M CAMOPA3BUTHUSA, Pa3BUTHS BHYTPEHHEW IIO3MLMU JIMYHOCTH, MaTPUOTH3MA,
YBaXEHHMsI K 3aKOHY M NIPaBOIOPAIKY, YEIOBEKY Tpylda M CTapuieMy I[OKOJIEHHIO, B3aUMHOIO
YBa)KEHHsI, OEPEKHOTO OTHOIIEHUS K KYJIbTYpPHOMY HACIEIUIO U TPAAMIMSM MHOTOHAIIMOHAJIHLHOTO
Hapopa Poccuiickoi @enepanuu, Npupoae U OKPYKAIOIIEH cpee.

JInyHOCTHBIE pe3yibTaThl OCBOCHHMsS yuyeOHOro mnpenmera «buosorus» HOKHBI OTpaXkaTb
TOTOBHOCTh M CIIOCOOHOCTh OOy4aroummxcs pPYKOBOJACTBOBAaThCA CGHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPMEHTAlMi, MO3UTHUBHBIX BHYTPEHHHX YOEXICHUH,
COOTBETCTBYIOIIUX TPAJULUOHHBIM IIEHHOCTSIM POCCHUHCKOIrO OOIIECTBA, pacIIUpEeHHE >KU3HEHHOIO
OIbITAa W ONBITA JEATEIBHOCTH B MPOLECCE peaIN3alUd OCHOBHBIX HANpaBICHWM BOCIMTATEIbHON
JesITeIbHOCTH, B TOM

4HCJIE B YaCTH:

1) rpaxJaHCKOTO BOCITUTAHHUS:

— c(hOpPMHPOBAHHOCTh  TPAKJAHCKOM  MO3MLMH  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOT0 O0IIIECTBa;

— OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOS3aHHOCTEH, YyBa)K€HHE 3aKOHa U



MPaBOIIOPSIIIKA;

— TOTOBHOCTb K COBMECTHON TBOPYECKOH NESITEIBHOCTH NPHU CO3/JaHUHM Y4EOHBIX MPOEKTOB,
pelieHnr yueOHbBIX U MMO3HABATENIbHBIX 33/1a4, BEITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

— CIIOCOOHOCTDH OMPENENSITh COOCTBEHHYIO IMO3UIINIO MO0 OTHOLIEHHIO K SIBJICHUSM COBPEMEHHOMN
KHU3HU U OOBSICHATH €&;

— YMEHHE YYUTHIBaTh B CBOMX JICUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOI'O B3aUMOJCUCTBUS
JIO/IeH C pa3HBIMU YOCKICHUSMH, KYIbTYPHBIMU IIECHHOCTSIMU M COLIMATBHBIM MOJIOKEHUEM;

— TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS Y4EOHBIX,
MO3HABATENBHBIX M HMCCIEAOBATEIbCKUX 3aJ[ad, YBaXXUTEIbHOE OTHOIIEHHWE K MHEHUIO OINIOHEHTOB
pu 00CYXIEHUH CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

— TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1E€ATEIbHOCTH;

2) MaTpUOTUYECKOTO BOCITUTAHHUS:

— c(hopMHpPOBAaHHOCTH POCCHIMCKOW TPAKIAHCKOW WACHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTHU mepen PoauHol, roproctu 3a cBoil kpaii, cBoio Poauny,
CBOM fA3BIK U KYJIBTYPY, IPOILJIOE U HACTOALIEE MHOIOHAIIMOHAJILHOIO HapoJa Poccun;

— IIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAHIO U MaMSATHUKAM MPHUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTHIX, TPYAE;

— CHOCOOHOCTB OLIGHUBATh BKJIAJ] POCCUHCKMX YUEHBIX B CTAHOBJICHHE M pa3BUTHE OMOJIOTHH,
[IOHMMAaHHUE 3HAYeHMsI OMOJIOTUU B [TO3HAHUU 3aKOHOB IIPUPOJIbI, B )KM3HHU YEJIOBEKA U COBPEMEHHOIO
00I11eCTBa;

— wuaedHas yOexXAEHHOCTb, TOTOBHOCTh K choyxeHWto OTedecTBY W €ro 3amiure,
OTBETCTBEHHOCTb 3a €r0 CYAb0Y;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

— OCO3HaHHE TYXOBHBIX IIEHHOCTEH POCCHIICKOr0 Hapoaa; chOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, ITUYECKOTO IOBEACHUS; CIOCOOHOCTh OLICHMBATh CUTYAl[MI0 U IPUHUMATh OCO3HAHHbIE
pelieHus,

— OpPHUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— OCO3HaHHWE JIMYHOrO BKJIaJa B TOCTPOEHUE YCTOMYMBOrOo OYAYyLIEro; OTBETCTBEHHOE
OTHOIIEHHE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbH Ha OCHOBE

— OCO3HAHHOTO MPHUHITHUS IEHHOCTEH CEMEHHOW KH3HU B COOTBETCTBHUH C TPAJULUSIMHU
HapoaoB Poccuu;

4) 5CTEeTUYECKOTO BOCITUTAHMS:

— OCTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYash ACTETUKY ObITAa, HAyYHOTO M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLIEHHUI;

— NOHHMMaHHWE SMOLMOHAIBHOTO BO3JECUCTBUS JKUBOW MPHUPOABI M €€ LEHHOCTH; TOTOBHOCTh K
CaMOBBIPOKEHUIO B pa3HbIX BHUIAX HMCKYCCTBA, CTPEMIJICHHE TIPOSBIATH KadecTBa TBOPUYECKOM
JUYHOCTH;

5) ¢usuueckoro BoCUTAHUS:

— TOHMMaHHWE U pealu3alusi 3J0pOBOTO M 0e30MmacHOro odpasa KU3HU (370pOBOE MHUTAHHE,
COOIOICHNE TUTHEHMYECKUX NpPaBWJI U HOPM, cOaTaHCUPOBAHHBIM PEXHUM 3aHATHH W OTHAbIXA,
perynspHas (pu3HUecKas aKTHBHOCTB), O€PEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

— TOHUMaHHE [EHHOCTU MPaBWUJI WHANBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30MacHOr0 MOBEICHUS
B CUTYalUsIX, YTPOXKAOIIUX 3/I0POBbIO U JKU3HU JIHOJEH;

— OCO3HaHHWE TMOCJIEICTBUN W HENpUsSITHE BPEAHBIX NPUBBIYEK (YHOTpPEOJEHHUS alKOoTroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TpyIOBOrO BOCITUTAHUS:

— TOTOBHOCTb K TPYyIy, OCO3HAaHHWE IIEHHOCTH MAacTepCTBa, TPYAOJIOOHE; TOTOBHOCTH K
AKTUBHOU JIEATEIIbHOCTH TEXHOJIOTUYECKON U COLIMaTbHOM

— HaIPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITENILHO BBITIOTHSTH
TaKylo JAesITeIbHOCTD;

— HUHTEepeC K pa3lM4yHbIM cdepam Npo(ecCHOHANBHON NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP Oynyiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;



— TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpA30BaHHWIO HAa MPOTSHKCHHHM BCed
KU3HU;

7) 9KOJIOTUYECKOTO BOCITUTAHHUS:

— DKOJOTMYECKH IIeJIeco00pa3Hoe OTHOILICHHE K MPUPOAE KaK HUCTOYHHKY >KM3HM Ha 3emie,
OCHOBE €€ CyIIeCTBOBAHUS;

— TIOBBIIIEHUE YPOBHS SKOJOTWYECKOM KYJIbTYphI: INPHOOPETEHHE OIbITAa IUIAHUPOBAHUS
MOCTYIIKOB M OIICHKH WX BO3MO>KHBIX ITOCIIEACTBUH JIJIs1 OKPY/KAIOIIEH Cpeibl;

— OCO3HaHHWe TJI00ATBPHOTO XapakTepa OHKOJIOTMYECKUX MpoOJieM U MyTed HuX pelieHus;
CIOCOOHOCTH HCIIOJIB30BaTh MpUOOpeTaeMble MpPU HM3YyYCHUH OHOJOTMM 3HAHHUS W YMEHUS MpU
pemeHn Mpo0JieM, CBSI3aHHBIX C PALMOHAIBHBIM IPHUPOJIONOIB30BaHUEM (COONIOICHHE TPaBUII
MOBE/ICHUS B IPUPOJIC, HAMIPABICHHBIX HAa COXpaHEHHE PaBHOBECHUS B SKOCHUCTEMAax, OXpaHy BHUIOB,
aKocucTeM, orochepsl);

— aKTHBHOE HEMpPUSTHE NEHCTBUI, MPUHOCSIIUX BPE] OKpYKarollel MPUpPOJAHON cpene, yMEeHHe
MIPOrHO3UPOBATh HEOJATONPUSITHBIE 3KOJOTHYECKHE IOCIEACTBUS MPEANPUHUMAEMBIX ICHCTBUM U
NpeJOTBpaIIaTh UX;

— HajJu4he pa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, 3KOJOTHYECKOW KYIbTYPhI, OIbBITA
JesITeIbHOCTH 3KOJIOTUYECKON HAINPaBJIEHHOCTH, YMEHHsI PYKOBOJICTBOBATHCSI UM B IIO3HABATEIHHOM,
KOMMYHHUKAaTHBHON M COLMAIBHOW MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B NMPAKTHUYECKOW ACSATEITHHOCTH
HKOJIOTMYECKOI HAMpaBICHHOCTH;

8) LeHHOCTH HAyYHOT'O MMO3HAHUS:

— c(opmMHpOBaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYK{ U OOIIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO HA JIAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

— COBEpILEHCTBOBAHHUE SI3BIKOBOM M YHMTATENILCKOM KYIBTYpPhI KaK CpPEICTBA B3aUMOJICHCTBUS
MEXTy JIFOIbMU | TTO3HAHUS MHPA;

— MoHuMaHue cnenupuku OHOJOTHMH KaK HayKd, OcCOo3HaHHEe €€ poiu B (OPMUPOBAHUU
paIMOHAIFHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKPYKAIOLIEM MUPE
KaK O €IMHCTBE NPUPOIBI, YeIOBeKa M OOIIeCTBa, B MO3HAHUHM IPHPOJHBIX 3aKOHOMEPHOCTEH M
peleHny mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

— yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JUIS COBPEMEHHOW IMBHIIM3AIMH: OOECTICUeHHS
HOBOTO YPOBHS Pa3BUTHS MEIUIIUHBI, CO3JaHHS MTEPCIIEKTUBHBIX OMOTEXHOJIOTHHA, CIOCOOHBIX PEIIaTh
pecypcHble TpoOIeMBbl pa3BUTHUA 4YENIOBEYECTBA, TIOMCKA TMyTeH BbIXOJAa W3 TJI00ATbHBIX
HKOJIOTHYECKUX TpobdieM M oOecreueHHus Tepexoaa K YCTOMYMBOMY DPa3BUTHIO, PAOHAIEHOMY
MCIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

— 3aWHTEPECOBAHHOCTh B IOJIYYEHHH OMOJOTHMYECKMX 3HAHWHA B IENSAX TOBBIIICHUS OOMICH
KYJIbTYpBI, €CTECTBEHHO-HAYYHOW IPAMOTHOCTH KaK COCTaBHOM 4acTH (PyHKIIMOHAIEHOW TPaMOTHOCTH
oOyyaromuxcs, GopMUPYEMOii TPH N3y4EeHUH OMOIOTHUH;

— TIOHMMaHHWE CYITHOCTH METOJIOB IIO3HAHMS, HCIOIb3yeMBIX B €CTECTBEHHBIX HayKax,
CTIIOCOOHOCTH UCIIONIb30BaTh MOJTy4aeMble 3HAHUS IS aHAIN3a U OOBSICHEHHUS SBIICHHI OKPY)KAIOIIETO
MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHMH, YMEHHE JielaTh 00OOCHOBAHHBIE 3aKJIIOUYEHHUS Ha OCHOBE
HAYYHBIX ()aKTOB M UMEIOIIUXCS JAHHBIX C TENTBI0 TIOTYYECHHUS JOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTh CAaMOCTOSTENIBHO MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS ISl peleHHsI Tpo0ieM
B PEaNIbHBIX )KU3HEHHBIX CUTYAIIHSIX;

— OCO3HaHHWE IICHHOCTH HAYYHOW JEATENIbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO H
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUIYATHHO U B TPYIIIIE;

— TOTOBHOCTb M CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO W €aMOOOpa30BaHUIO, K
aKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHWH 1O OHOJOTHH B COOTBETCTBHH C JKH3HEHHBIMHU
NOTPeOHOCTSAMHU.

B mporecce MOCTHKEHHS JTHYHOCTHBIX PE3YJIbTATOB OCBOCHUSI O0YJAIOIIUMICS MTPOrPAMMEI 110
OMOJIOTMM Ha YPOBHE cpeaHero ooOmiero oOpa3oBaHUs y OOYYaIOUIMXCS COBEPIICHCTBYETCS
SMOLIMOHANBHBIN UHTEJUIEKT, IPpeInoiararoiiuii cOpMHUPOBAHHOCTD:

— CaMOCO3HaHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOU SMOIMOHATBHON Chepbl, ObITh YBEPEHHBIM B ce0€;



— CaMOpEryJupoBaHus, BKIIIOYAIOLIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K SMOLMOHAIBHBIM H3MEHEHHUSM U TMPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpPEeMJIEHHE K JIOCTIDKEHHUIO LEeIH M YCIexy,
ONTUMHU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

— OMIATUH, BKIIOYAIOMIEH CHOCOOHOCTh TOHUMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €TO MIPU OCYIIECTBICHHH KOMMYHHUKAIMH, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

— COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH BBICTpanMBaTh OTHOILEHUS C APYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHQIUKTHIL.

MertanpeaMeTHble Ppe3yJbTaThbl OCBOCHUS YydyeOHOro mnpeamera «buOMOTHS» BKIIOYAIOT
3HaYUMBble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUA  OOYYAIOIIMXCS  MEXAUCHUILTMHAPHBIC
(MexnpeaMeTHbIE) OOIIEHAYYHBIE MOHATHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOH KapTUHBI MUpa U
crnenu(puKy METOJ0B IO3HAHMs, HCIOJIb3YEeMBbIX B €CTECTBEHHBIX HaykaxX (BEIIECTBO, JHEPTHs,
SBJICHHE, TPOLIECC, CHCTEMa, HaY4HbIH (aKT, MPUHLMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleIoBaHue, HaO0/IeHue, H3MEpPEHUe, SKCIepPUMEHT M JpYIHuX), YHHUBEpcajbHble y4ueOHbIE
neicTBus (I03HaBaTeNbHblE, KOMMYHHUKAaTUBHBIE, PEryJIsSTUBHBIE), oOecreunBarome (HopMUpoBaHUe
(GYHKIIMOHATBPHOW TPaMOTHOCTM M COLMAJIBHOW KOMIIETEHUIMH OOYYaroIIUXCs, CHOCOOHOCTh
00yJaroImuxcs HUCIOIb30BaTh OCBOCHHBIC MEKIUCHUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHHUA U
yYHHUBEpCaIbHbIC yU4eOHbIE IEHCTBUS B TO3HABATEIILHON U COIMATBHOMN MPAKTUKE.

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUS TPOTPAMMBI CPEHETO 00LIero 0Opa30BaHUs JOIKHBI
OTpaXkaTh:

OgnazeHre yHUBEPCAIBHBIMHA y4€OHBIMU TTO3HABATEILHBIMU ACHCTBUSMHU:

1) 6a30BbIe JIOTHYECKHE ACHCTBHS:

— CaMOCTOATENILHO (OpMynMpOBaTh W aKTyaIM3HpPOBATh NpPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

— HCIIOJIB30BaTh MPU OCBOCHHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBILIUICHUS (aHATu3a, CUHTE3a,
CpaBHEHUs, KjIacCU(pUKAIUU, 000OIIEHNUS), PACKPBIBATh CMBICI OMOJIOTHYECKUX TOHSTHH (BBIACIATH
UX XapaKTepHbIC PU3HAKHY, YCTAHABIMBATh CBSI3U C IPYTUMU TOHATHSIMH);

— ONpeneNsTh LeTH JAeATeNbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPHUH WX JOCTH)KCHUS,
COOTHOCHTB PE3YJIbTAThI IESTEIILHOCTH C TOCTABICHHBIMH IIEIISIMH;

— HCIIOJIb30BaTh OHWOJOTHMYECKHE TOHATHUS i OOBSCHEHHS (PAKTOB U SIBICHUU >KUBOU
MIPUPOJIBI;

— CTpPOWTH JIOTHUECKUE PACCYKACHUS (MHIYKTHBHBIE, IEAYKTUBHBIC, IO AHAIOTHH), BBISBIATDH
3aKOHOMEPHOCTH H TIPOTUBOPEYHST B PACCMATPUBACMBIX SIBICHUSX, (HOPMYTHpPOBATH BBIBOIBI M
3aKJIIOUEHUS;

— TPHUMEHSTh CXEMHO-MOJICNBHBIE CPEICTBA JISi TPEACTABICHUS CYIIECTBEHHBIX CBSI3CH H
OTHOIIIEHUH B U3Y4YaeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe IMPOTUBOPEUUN pPa3HOTO poO/a,
BBISIBJICHHBIX B PA3TUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

— pa3pabaThiBaTh TUIAH PEUICHUsS MPOOJIEMBbI C YUETOM aHATN3a UMEIOIIUXCS MaTepPHAIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

— BHOCHUTh KOPPEKTHBBI B JESATEIHHOCTb, OIEHUBATh COOTBETCTBHE pE3YJIbTATOB IEJIM,
OLIEHUBATh PUCKH MOCIEICTBUH JesITeIbHOCTH;

— KOOPJAWHUPOBaTh ¥ BHINOJHATH pabOTy B YCIOBUSX pPEATBHOTO, BHUPTYaIbHOTO W
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

— pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEUIICHUH KU3HEHHBIX TPOOIIEeM;

2) 6a30BbIC UCCIICIOBATEIILCKHIE ICHCTBHUS:

— BIAJCTh HAaBBIKAMU Y4E€OHO-HCCIIENOBATENLCKOW U TPOEKTHOW EATEIbHOCTH, HaBBIKAMU
paspenieHuss mpobsieM, o0safaTh CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY
METOIOB PEIICHNUS PAKTUICCKUX 3a/1a4, IPUMEHEHUIO PA3TUYHBIX METOJIOB ITO3HAHHUS;

— HCMOJb30BaTh Ppa3JIMYHbIe BUAbI JIEATENBHOCTH 110 TOJYYECHHIO HOBOI'O 3HAHUS, €ro
MHTEpHpeTalny, NpeoOpa3oBaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYAIUIX, B TOM YHCIIE IIPU CO3AaHUN
Y4eOHBIX U COIMAIIBHBIX MTPOEKTOB;

— (opmupoBaTH HAYYHBIN THUIl MBIIUICHHS, BIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU



MOHATUSIMU U METOJIaMU;

— cTaBuTh W (OPMYIUPOBATH COOCTBEHHBIE 3a/adyll B 00pa30BaTENbHOU NEATEIHHOCTH U
KU3HEHHBIX CUTYaIIHIX;

— BBIBIIATh NPUYMHHO-CJICCTBEHHBIE CBSA3HM U aKTyaJM3UpPOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y
e€ pelleHus, HaXOUTh apryMEHTHI JIJIsl OKa3aTelIbCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh MapaMeTphl U
KPUTEPUU PEIICHUS;

— aHaJM3UpOBATH MOJYYCHHBIC B XOJE PEIEHUs 33Jaud Pe3yJIbTaThl, KpUTUUECKU OLIEHUBATH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

— JaBaTh OIIGHKY HOBBIM CHUTYyallusiM, OICHMBATh HPUOOPETEHHBIM OMBIT, OCYIIECTBIATH
IeJICHAPABICHHBINA TIOUCK MIEPEHOCa CPEJICTB M CIOCOOOB IEHCTBUS B TPOPECCUOHATIBHYIO CPEaY;

— yMeTb NEPEeHOCHTh 3HaHUS B  IIO3HABATENBbHYID U  MPaKTUYECKyl0  olbiactu
KHU3HECATEIIbHOCTH;

— yMeTh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

— BBIABUTAaTh HOBBIE UJEH, IMpenjgaraTb OpPUTHHAJIbHBIE MOIXOJAbl W pEUICHHs, CTaBUTh
poOJIeMbI U 3a/1a4H, TOMYCKAIOIUE allbTePHATUBHbBIE PEIICHMUS,;

3) pabora ¢ uHpopMaIHei:

— OpPHUEHTHUPOBATHCA B PA3NMYHBIX HCTOYHUKAX HWHGPOpManuu (TEKCTe y4eOHOro mocodus,
HAyYHO-TIOMYJISIPHOM TUTEpaType, OMOIIOTMUECKUX CIOBAPSAX U CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax
TaHHBIX, B MHTEpHETE), aHAIM3UPOBAaTh MHPOPMALIUIO PA3JIMYHBIX BHUIOB U (HOPM NIpPEACTABICHHUSA,
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTH M HEIIPOTUBOPEUUBOCTD;

— (opMynHpOBaTh 3alpPOCHl W TPHUMEHATh pa3IMYHBIE METOABI MpH TIOHCKE M 0TOOope
OmoIornYecKkoi nHGOpMaIuu, HEOOXOIMMOH JIJIS BBIITOJIHEHUS yUeOHBIX 3a/1a4;

— npuoOpeTaTth OIbIT HCIONb30BaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHIA,
COBEpPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIb30BAHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM;

— CaMOCTOSITENIbHO  BBIOMPATh  ONTHUMANbHYIO (OpPMY TIPEACTABICHUS OWOIOTHYECKOM
nHpopmanuu (cxemsl, rpaduKu, TMarpaMMbl, TaOJIHIIBI, PUCYHKH U APYToe);

— HCIIOJIb30BAaTh HAy4YHBIM S3bIK B KauecTBE CpeIcTBa IMpH pabore ¢ OHOJOTHYEeCKOU
uHbopManuel: MPUMEHATh XHMHUYECKHe, (U3MYEeCKHe W MaTeMaTU4YecKHe 3HaKd W CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIIONb30BaTh M  MpeoOpa3oBBIBATH  3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIIHOCTH;

— BJANeTh HABBIKAMHM pAClO3HAaBaHUS ¥ 3alIUTHl  WHpOpMaNWW, WHPOPMAITMOHHOU
0€301aCHOCTH JIMYHOCTH.

OmnazeHre yHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JIEHCTBHSMU:

1) obmienue:

— OCYILIECTBIISATh KOMMYHHUKAITMH BO BCEX cCdepax KW3HU, aKTUBHO YUaCTBOBAThH B TUAJIOTE WIIH
TMCKYCCHH TIO CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3hIBATh CYXKICHUS
OTHOCUTEIIBHO BBINIOJHEHUsI TpeJlaraeMoil 3ajauyd, Y4YMThIBaTh MHTEPEChl U COIJIACOBAHHOCTh
MO3UIHN APYTUX YIACTHUKOB TUAIIOTA HITH TUCKYCCHUH);

— pacrno3HaBaTh HeBepOaJbHbIE CPEICTBA OOIIEHHs, TOHUMAaTh 3HAYEHHE COLMAIBHBIX 3HAKOB,
MPENNOChIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHTYyallMii, yMeTh CMsr4aTh KOH(MIMKTHI U BECTH
MIEPErOBOPHI;

— BJAJETh PA3IUYHBIMHM CIOCO0aMM OOIIEHUS W B3aUMOACWUCTBHUS, NOHMMATh HaMEpEeHHUs
APYTUX JIOJeH, MPOSIBIATh YBaKUTEIbHOE OTHOLIEHHE K COOECeIHUKY M B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

— Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

2) COBMECTHasI ICATEIbHOCTb:

— TIOHMMaTh M HWCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIBbHON pabOTHl TpU
pelieHnr OMoJIOrHYecKo mpobiieMbl, 000CHOBBIBAaTh HEOOXOUMOCTh IPUMEHEHUS TPYNIOBBIX (HopM
B3aMMOJICHCTBHS IIPU PELICHNN Y4eOHOU 3a1auH;

— BBIOMpaTh TEMATHKy W METOABl COBMECTHBIX NIEHCTBHI C y4ETOM OOIIMX HWHTEPECOB M
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUICKTHBA;

— TPUHUMATH IIETH COBMECTHON JIeATEIbHOCTH, OPIraHU30BbIBATh U KOOPIUHUPOBATH JIE€HCTBUS
1o €€ JIOCTH)KEHHUIO: COCTaBJIATh IJIaH JIEHCTBUH, paclpeAessaTh poJid C y4€TOM MHEHUN YYaCTHHKOB,



00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

— OIIGHMBATh Ka4eCTBO CBOETO BKJIAJA M KAXKAOT0 YYaCTHHKA KOMAH[bl B OOIIMNA pe3yabTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

— Tpemiarath HOBBIE MPOEKTHI, OLEHMBATH HJIEH C IO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTHYECKON 3HAYNMOCTH;

— OCYILECTBJISAATh MMO3UTHBHOE CTPATETHUECKOE TOBEJCHNUE B PA3IUYHBIX CUTYAIHSIX, IPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

OsnasieHre yHUBEPCATbHBIMU PETyISTHBHBIMU JICHCTBUSMU:

1) camoopranuzanus:

— HCIIONIB30BaTh OMOJIOTUYECKHE 3HAHUSA ISl BBISIBICHHS MTPOOJIEM M UX PELICHHS B )KU3HEHHBIX
U Yy49eOHBIX CUTYalUsX;

— BbIOMpaTh Ha OCHOBE OMOJIOTMUECKUX 3HAHUI 1I€JIEBBIC M CMBICIOBBIE YCTAaHOBKH B CBOMX
JIEUCTBUSAX M TIOCTYNKaX IO OTHOIICHHIO K JKMBOH MPUPOJE, CBOEMY 3/I0POBBIO U 3/I0POBBIO
OKPYKAIOIIHX;

— CaMOCTOSITENIbHO OCYILECTBIJIATh IT03HABATENBHYIO JEATEIBHOCTh, BBIBIATH MPOOJIEMBI,
CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 337a4M B O00Opa30BaTENbHOIN JEATEIFHOCTH U >KU3HEHHBIX
CHUTYaIHsIX;

— CaMOCTOSITENIbHO COCTABIIATH IUIAH PEIICHUS MPOOJIEeMBbI ¢ YU4ETOM HMMEIOUIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U TMPEIOYTECHH;

— J1aBaTh OLIEHKY HOBBIM CHTYaIUsIM;

— pacmmmpsATh paMKH y4eOHOTOo TmpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH; JeraTb
OCO3HAHHBII BEIOOP, ApTYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 33 PELICHNUE;

— OLCHMBATh NPUOOPETEHHBIH OIIBIT;

— crmocoOcTBOBaTh (DOPMHUPOBAHHIO U HPOSIBICHUIO IIUPOKON 3PYAMIUH B Pa3HBIX 00IACTSIX
3HAHMH, TOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBI YPOBEHB;

2) CaMOKOHTPOJIb:

— JaBaTh OIICHKY HOBBIM CHTYalUsIM, BHOCUTb KOPPEKTHBBI B JAEATEIBHOCTH, OLICHHBAThH
COOTBETCTBHE PE3Y/IHTATOB LIEIISAM;

— BJAJIETh HaBBIKAMU TO3HABATEILHOW PEQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX JACUCTBUI U
MBICIMTENbHBIX MPOIECCOB, UX PE3YyJIbTaTOB U OCHOBaHMM, MCIIOJIb30BaTh NMPUEMBI peduieKCuu s
OLIEHKU CHUTYalllH, BHIOOpA BEPHOTO PEIICHHS;

— OIIGHUBaTh PUCKM U CBOEBPEMEHHO IMPHHUMATh PEIIEHHs MO0 HMX CHUXKEHUIO; NPUHUMATh
MOTHUBBI U apTYMEHTHI IPYTUX MPH aHAIN3€ PE3YNIbTAaTOB JESITEIbHOCTH;

3) npuHATHS ceOs 1 APYrux

— NpUHUMATH ceOs, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

— NPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX NP aHAJIN3€ PE3YNIbTAaTOB JAESITEIbHOCTH;

— MpU3HABaTh CBOE MPaBO U MPABO JAPYTUX Ha OIIUOKY;

— pa3BUBaTh CHOCOOHOCTh MOHUMATh MHP C MO3UIMU APYrOro YeIOBEKa.

IIpeameTHble pe3yabrarbl ocBoeHUs nporpammbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKITIOYAIOT crieruduueckue Uit ydeOHoro mnpeamera «buomorusy» HaydHble 3HAHHS, YMEHUS U
COCcOOBI ACWCTBUI MO OCBOCHHIO, HHTEPIPETALUU U MPeoOpa30BaHUI0 3HAHWM, BUIBI JEATEIbHOCTH
IO TIOJTYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YICOHBIX CHUTYAIHsX, a TAK)XKE B
peabHBIX KHU3HEHHBIX CUTYaIUsIX, CBSA3aHHBIX ¢ OMojoruei. B nmporpamme mpeameTHble pe3ynbTaThl
MPEJICTaBIICHBI 110 TOJIaM 00YYEHHUSI.

[IpenmeTHble pe3yabTaThl OCBOGHHUs yueOHOro mpeamera «buonorus» B 10 kjacce JOKHBI
OTpaXKaTh:

— c(hOpMHPOBAHHOCTh 3HAHUH O MECTE€ U POJU OHOJOTMHM B CHUCTEME HAayYyHOrO 3HaHUS
€CTeCTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHHCKUX M 3apyOCIKHBIX YUEHBIX- OHOJIOTOB B Pa3BUTHE
6uosiornu, PyHKIIMOHAIBHOW I'PaMOTHOCTH YelIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

— YMEHHE pPacKphIBaTh COACpKaHWE OMOJOTHUYECKHMX TEPMHHOB WM TIOHSATHH: XH3Hb, KIETKa,
opranusM, Mera®onu3M (0OMEeH BelIecTB M IPEBpAIlEHUE SHEPrHH), roMeocTa3 (CaMOperyssius),
YPOBHEBasi OpraHU3aIMs )KUBBIX CHCTEM, CAMOBOCIIPOHM3BEICHNE (PETPOAYKINs), HACIEACTBEHHOCTD,



M3MEHYUBOCTb, POCT U Pa3BUTHUE;

— yMEHHE u3laratb OWOJOTHYECKHEe TeOopuu (KJIETOYHAs, XPOMOCOMHAs, MYTAI[MOHHAs,
[EHTpaIbHAas JOrMa MOJIEKYIsIpHOU Ouonorun), 3akoHsl (I'. Mennaens, T. Moprana, H.W1. BaBunoBa) u
yuyeHus (0 LEHTpax MHOrooOpasus W IPOUCXOXKIEHHUs KylbTypHbIX pactenuid H.M. Basuiosa),
ONPEIEATh TPAHULIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM,;

— yMEHHE BIaJeTh METOJaMU HAy4YyHOro TMO3HAHWS B OMOJOTMHU: HAOINIOJIEHHWE U ONHCAHUE
KHUBBIX CHCTEM, MPOIIECCOB U SIBJICHUIA, OPraHU3aIMs U MPOBEICHHE OMOIOTHUYECKOTO IKCIIEPUMEHTA,
BBIIBIDKCHUE THIOTE3bI, BBISBICHUE 3aBHCHUMOCTH MEXY HCCICIYEMBIMH BEIMYMHAMHE, OOBSICHEHUE
MOJIYUEHHBIX PE3YJbTAaTOB, HCIOIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB, YMEHHE JIEIaTh
BBIBO/Ibl HA OCHOBAHUU TMOJIYYEHHBIX PE3YJIbTATOB;

— yMEHHE BBIJICNATH CYIIECTBEHHbIC NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT M DYKAPHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH NPOIECCOB: OOMEHa BEIIECTB U
NpeBpalleHsi PHEPTUHM B KJIETKe, (POTOCHHTE3a, IUIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XEMOCUHTE3a, MHTO03a, Mei03a, OIIOJOTBOPEHHS, PAa3MHOXKEHUS, HWHAMBHIYaJIbHOTO pPa3BUTHUS
opraHusma (OHTOTEHE3);

— yMEHHE MPUMEHSATH IOJIyYeHHbIE 3HAHUS i1 OOBSACHEHHS OUOJOTUYECKHX TIPOILIECCOB U
SBIIGHUH, IUISl NMPUHATHS MPAKTHUYECKUX PEHICHUH B TMOBCEIHEBHOM KHM3HU C IIeNIbI0 00ecredeHus
0€30MaCHOCTH CBOETO 37I0POBbS U 3/I0POBBSI OKPYKAIOIIUX JIIOJIEH, COONIONEHUSI HOPM TPaMOTHOTO
MOBEJICHUA B OKpYXKalolleld MNpPUPOAHONH cpele, MOHMMaHWE HEOOXOJWMOCTH HCIOIb30BaHUS
JOCTUKEHUM COBPEMEHHOM OMOJIOrMH U OMOTEXHOJIOTUH [T pallMOHAIbHOIO IPUPOI0NOIb30BaAHUS;

— yMEHHE peliaTh »dJeMEHTapHble TEeHETHYEeCKHEe 3aJadyd Ha MOHO- M JUTUOpUIHOE
CKpEIllMBaHUE, CICTUIEHHOE HACJIEeOBaHHE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPELIUBAHUS IS
IIpe/icKa3aHus Hace0BaHus IPU3HAKOB Y OPraHU3MOB;

— yMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTUYecKhue paboThl, COOMIOAaTh MpaBuUia MpU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

— YMEHHME KPUTHYECKHM OIIEHMBATh M HMHTEPIPETUPOBATh HWHOOPMAIUIO OUOIOTHYECKOTO
COJIep>KaHusl, BKIIIOYAIOUIYIO TICEBIOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CPEICTBAa MAaCCOBOM
nH(pOpMaIuY, HAyYHO-TIOMYJISIPHBIE MaTEpHUaJIbl), STHYECKHE aCTIEKThl COBPEMEHHBIX MCCIEAOBaHUIN B
OHMOJIOTHH, MEUIHE, OMOTEXHOIOTHH;

— yMEHHME CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YyCTHbIE COOOILIeHus, 0000mas
OMOJIOTUYECKYI0 MH(OPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHSATHHHBIN
anmapaTt OMOJIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buonorusi» B 11 kjacce TOIKHBI
OTpaXkaTh:

— c(opMHpOBaHHOCTh 3HaHMM O MecTe M pPOJM OWOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMUPOBAHHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHON KApTUHBI MUpa H
HAyYHOTO MHPOBO33PEHHMSI, O BKJIAJE POCCUMCKHX U 3apyOEKHBIX Y4YEHBIX- OHMOJIOrOB B pa3BUTHE
ounosoruu, PyHKIIMOHATILHON TPaMOTHOCTH Y€JIOBEKA JIsl PEIIEHUS KU3HEHHBIX 33]1a4;

— yMEHHE pacKpbIBaTh COJEp)KaHHE OMOJOTHYECKHX TEPMUHOB M TOHSTHH: BUJ, TOMYIALINA,
reHo(OoH1, IBOMIOLHNSA, ABIXKYIIHE CHIBI ((PaKTOpBI) BOIIOIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB,
BUJI000pa30BaHue, dKOJOrHYeckre (aKkTOpbl, HIKOCHCTEMA, MPOJYLEHThI, KOHCYMEHTHI, PEIYyLIEHTHI,
[[eNU MUTAHUA, YKOJIOTUYEeCcKasl MUpaMua, OMOreoreHos, ounocdepa;

— yMeHHe wu3jiaraTh OuoJjoruueckue Teopuu (dBosonMoHHas Teopuss Y. [lapBuHa,
CUHTETHUYECKasl TEOPHS IBOJIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposimeBoro cxoactea K.M. bapa,
YyepeoBaHUs TJIABHBIX HampaBlieHu# u myrtei sBomonuu A.H. Cesepiioa, yuenus o 6unochepe B.U.
BepHnasckoro), onpenensiTe TpaHUIlbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

— yMEHHE BIaJeTh METOJlaMHd HAyYHOTO TO3HAHHsS B OHOJOTHHU: HAOIIOJIEHUE U OIMKCAHUE
KHUBBIX CHCTEM, MPOIIECCOB U SIBJICHUIA, OPTaHU3AIM U TPOBEICHNE OMOIOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBMKEHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCHMOCTH MEXY HCCIECTYEeMbIMH BETUYMHAMHU, OOBICHEHHE
MOJIYYEHHBIX PE3yJIbTaTOB, UCIOJIB30BAHHBIX HAYUYHBIX MOHSTHMI, TEOPUN U 3aKOHOB, YMEHHUE JelaTh
BBIBOJIbI HA OCHOBAHWH TTOJIYYCHHBIX PE3YJIBTATOB;

— yMEHHE BBIICNATh CYIICCTBEHHbBIE MPU3HAKH CTPOEHHUS OMOJOTHMYECKHX OOBEKTOB: BUIOB,
MO, MPOAYILIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OIIEHO30B U YKOCHCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJIEJICTBEHHOM  W3MEHYMBOCTHU, €CTECTBEHHOro O0TOOpa,  BHI000pa30OBaHMS,



MPUCIIOCOOJICHHOCTH OPraHU3MOB, JCUCTBUS 3KOJOTMYECKUX (DAaKTOPOB Ha OpraHU3MBI, IEepeHoca
BEIIECTB U IOTOKAa JHEPIMHM B JKOCHUCTEMAaX, AHTPONOICHHBIX W3MEHEHHMH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOTCOXMMHYECKUX IIHUKIIOB B Orocdepe;

— yMEHHUE NPUMEHATH IOJy4YCHHbIE 3HAHUA Ui OOBSCHEHUS OHMOJIOTHYECKUX MPOIECCOB H
SABIICHUM, JUISI TPUHATHS MPAKTUYECKUX PEUICHUH B MOBCEIHEBHOH KHM3HHM C IEJbI0 O0ECTIeYEeHUs
0€30MacCHOCTH CBOETO 37I0POBbSI M 3/10POBbSI OKPYXAIOMIMX JIIOACH, COOMIOACHUS HOPM I'PaMOTHOTO
MOBEJACHUS B OKPYXKAIOLIEH NPUPOAHOM cpene, MOHMMAaHUE HEOOXOIUMOCTH HCIIOIb30BAHUS
JOCTUKEHHUIM COBPEMEHHOM OMOJIOrUHU JUIsl PalliOHAIBHOTO IPUPOIONOIb30BaAHUS;

— YMEHHE pelaTh >JIEMEHTAapHbIE OWOJOTHYECKHE 3a/a4yM, COCTABJIATH CXEMBI IEpPEeHOCca
BEILIECTB U SHEPTHUH B SKOCHCTeMax (IIeMU MUTAHUS );

— yMEHHE BBIMOJHATH Ja0OpaTOpHble M MpakTUUYecKHe padoThl, COOMIOIaTh HpaBHiA IPU
pabote ¢ y4eOHBIM | JIa0OpaTOPHBIM 00OPYI0BAHHEM;

— yMEHHE KpPUTHYECKM OLEHHBATh W WHTEPIPETUPOBATh HH(POPMAIHIO OHUOIOTHIECKOTO
COJIepKaHusl, BKIIIOUYAIOLIYIO TICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMUHbIX HCTOUYHUKOB (CPEICTBA MAaCCOBOM
uH(pOpMallUK, HAyYHO-TIONYJSPHBIE MaTepuaibl), paccMaTpuBaTh TIJI00AJbHBIE OSKOJOTHYECKHE
poOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

— yMEHHE CO3/1aBaTb COOCTBEHHBIE TMHCHMEHHBIE M YyCTHbIE COOOleHus, 0000mas
OHMOJIOrMYecKyl0 MH(OpPMALMIO U3 HECKOJBKUX HMCTOYHUKOB, FPAMOTHO HCIOJIb30BaTh MOHATUHHBIN
anmapat OUOJIOTHH.

Conepxanue y4e0HOT0 npeaMera

Conepxanne ooyueHnus B 10 kiaacce.

Tema 1. buonorus xak Hayka.

buomornsi xak Hayka. CBsi3p OHMOJOTMM C OOINECTBEHHBIMH, TEXHHUYECKUMH H JIPYTHUMHU
€CTECTBEHHBIMM HayKaMmH, ¢uiocopueif, 3TUKOH, >3cTeTHKod u mnpaBoM. Posb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHOW HAYYHOU KapTHHBI MUpa. CucTeMa OMOIOTUYECKUX HaYK.

Metoabl NO3HAHUS JKUBOW MPHUPOJBI (HAOJIIOJEHUE, HKCIEPUMEHT, ONMCAaHUE, H3MEpEHHE,
KJ1accupUKalys, MOJIETMPOBaHKE, CTaTUCTUYECKasi 00pabOTKa TaHHBIX).

JleMoHCTpanuu:

[Toptpetsr: Y. HJapBun, I'. Mennens, H.K. Konbuos, /. Yorcon u ®@. Kpuxk.

Tabnuue! u cxemsl: «MeToabI TO3HAHUS KUBOW TPUPOIBI».

JIaGopaTopHble U MpaKTUYECKue paboThI:

[Ipaktnueckass pabora Ne 1. «lcnonb3oBaHuEe pa3IMYHBIX METOAOB TMPU HU3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tewma 2. XKuBble cCUCTEMBI M X OpraHU3aIlusl.

JXussle cucteMsl (OMOCHCTEMBI) Kak MpeaMeT u3yueHust ononorur. OTanuue KUBBIX CUCTEM OT
HEOPraHUYECKOU PUPOIBI.

CaoiicTBa OmocucTeM M MX pa3HooOpa3ue. YPOBHU OpraHu3alii OMOCHCTEM: MOJEKYJISPHBIH,

KJICTOYHEBIH, TKaHEBEIH, OpTraHU3MEHHBIN, MOMYJISIUOHHO-BUA0BOI, 3KOCHCTEMHBII
(OmoreoneHOTHYECKUIT ), OMOCHEPHBI.
JeMoHcTpanmu:

Tabmuie! u cxeMbl: «OCHOBHBIC TIPU3HAKY JKU3HIY, «YPOBHU OPTaHHU3AINH KUBOU MPUPOIBI».

Ob6opynoBanue: moaens mosekyisl JJHK.

Tema 3. XvMHUECKHUH COCTAB U CTPOCHUE KIIETKHU.

XUMHYECKUHN COCTaB KJIETKU. XUMUYECKHE dJIEMEHTHI: MaKPOAJIEMEHThI, MUKPOAJIEeMEeHTHI. Bosa
Y MUHEpaJbHbIE BEIIECTBA.

DYHKIIMU BOJBI 1 MUHEPATBHBIX BEIIECTB B KiIeTKe. [loamepikanue ocMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHUHOKHCIOTHI - MOHOMEpHI OenkoB. HeszameHumble u
3aMEHUMBIC AMHUHOKHCIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYPBI O€IKOBON MOJIEKYJIbI
(mepBuUYHas, BTOpHYHAs, TPETUYHAs W YETBEPTHUHAS CTPYKTypa). XHUMHUYECKHUE CBOWCTBA OENKOB.
buonoruueckue GpyHKIuu OEIKOB.

@depMeHThl - Owuojormueckue Katamuzatopbl. CTpoeHuwe ¢GepMeHTa: aKTUBHBIM [EHTp,
cyocrpatHas cnenuduanocts. Kobepmentsl. Butamunbl. OTandus GepMEHTOB OT HEOPTaHUYECKUX
KaTaJlu3aTOPOB.



VYrneBonpl: MOHOcaxapuiabl (TJIFOKO3a, puboO3a W JAe30KcupuOo3a), Aucaxapujibl (caxaposa,
JIAKTO3a) U MOJIMCaXapuabl (KpaxMal, TIIMKOTeH, [eJUT003a). buonorndeckune QyHKIIMU YrIIEBOOB.

Jlunuaer: Tpurauuepuabl, Gocdonunuabl, crepousbl. ['mapodbunsHO-THIPOPOOHBIE CBOWCTRBA.
buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OCJIKOB M JIMMUAOB KaK MCTOYHHUKOB
SHEPIHUH.

Hyxneunnossie xucnorel: JJHK n PHK. Hykimeotuasl - MOHOMEpBl HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pynknuu JJHK. Ctpoenune un pyakuun PHK. Buast PHK. AT®: crpoenue u dyHKIUH.

[utonorus - Hayka o kierke. Kietounas teopus - mpumep B3auMOJCHCTBUS UaeH U (HAKTOB B
Hay4YHOM I[TO3HAHUU. MeTO bl U3yUEHHUs KIETKU.

Krnerka kak nemoctHas xuBasi cuctema. OOIiMe MpHU3HAKKA KIETOK: 3aMKHYTas Hapy>KHas
memOpana, monekynsl JJHK kak reneTnueckuii anmapar, CuCTeMa CUHTe3a OeKa.

Tunsl  KJIETOK:  JyKapuoThyeckas M mIpokapuotuyeckas. (OCOOEHHOCTH  CTPOCHHS
npokapuoTuuecko kineTku. Kierounass crenka Oaxtepuil. CTpoeHHE 3YKaPUOTHYECKOM KIIETKH.
OCHOBHBIE OTJIUYHS PACTUTEILHOM, )KUBOTHOW Y TPUOHOM KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYpPhI KJIETOK - KJICTOYHAs CTEHKA, TJIMKOKAIUKC, WX (YHKIIHU.
[Inazmatnueckas MemOpana, e€ cBoiictBa u ¢GyHkuuu. Ilurommasma u  e€ OpraHOUIBI
OpnnomemOpannbie opraHounabl kietku: OIIC, anmapat ['onbmxu, nmszocomsl. IlomyaBTOHOMHBIE
OpraHou/ibl KJIETKH: MUTOXOHJApPUHU, IiacTuabl. lIponcxokieHne MUTOXOHIpUN M 1uiacTul. Bujbl
mwiactul. HemeMOpaHHble opraHOu/bl KJIETKU: puOOCOMBI, KIETOUHbIN LIEHTpP, LUEHTPUOJIU, PECHUYUKH,
KryTuku. OyHKIIMY OPraHouI0B KJIETKU. BrittoueHus.

Snpo - perymaropHeiid 1eHTp KieTkd. CTpoeHme sijpa: sjepHas 000JI0YKa, Kapuoruiazma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JlemoHcTpamuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. [lneiinen, P. Bupxos, . Yorcon, ®. Kpuk,
M. Yunkunce, P. ®pankinun, K.M. bap.

Huarpammsl: «PacnpeniesieHne XUMHUYECKUX JIEMEHTOB B HEXUBOW Ipuponae», «Pacnpenenenue
XUMHUYECKUX HJIEMEHTOB B )KMBOU MPUPOIE».

Tabmuis! u cxemsl: «lleproanueckas Tabaua XMMUUECKUX JIEMEHTOBY, «CTPOEHHE MOJIEKYJIbI
BoAbI», «buocunres Oenkay, «CTpoeHue Momnekynbl Oenka», «Ctpoenue depmenTtay, «HykienHoOBbIe
kuciotel. JJHK», «Ctpoenue monekynsl ATy, «CtpoeHne sykapuoTHIecKo KieTkn», «CTpoeHue
AKUBOTHON KIETKN», «CTpOEHHE PaCTUTENbHOU KIETKH», «CTpoeHue MPOKapUOTUYECKON KIIETKN»,
«CTpoeHue sypa KIeTKW», «YTIeBOAb», «J[UIuabD».

OO6opy0BaHME:CBETOBOM ~ MHKPOCKOII, 00Opy/lOBaHME JUIi IIPOBEJCHHA  HAOIIOIEHUH,
W3MEPEHHH, SKCTIEPUMEHTOB, MUKPOIIPENIapaThl PaCTUTENIbHBIX, JKUBOTHBIX M OAKTEPUATbHBIX KJIETOK.

JIaGopaTopHble U MPaKTUIECKHE PabOThI:

JlaGoparopHas pabota Ne 1. «M3yueHne KaTaauTHUECKONH aKTUBHOCTU ()EPMEHTOB (Ha MpUMEpe
aMmIIa3bl WIH KaTaaasbl)y.

JlabopaTtopHas pabota Ne 2. «3yueHue cTpoeHus KIETOK pacCTeHUN, )KUBOTHBIX U OaKTEPHl MO
MHUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMHUCAHHUEN.

Tema 4. XKuzHeneaTeaIbHOCTh KIETKH.

OOMeH BemecTB, WM METAa00IU3M. ACCHUMIUISIUS (TUIACTUYSCKUA OOMEH) M JAUCCUMUIISAIUS
(PHEpreTUYecKruii 0OMEH) - BE CTOPOHBI €MHOTO Tporecca MeTaboau3Ma. Posib 3aKOHOB COXpaHEHHS
BEIIECTB U YHEPTUU B IOHUMAaHUHU MeTaboIM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpoHbIi. Ponb GpepMeHTOB B 0OMEHE BELIECTB
Y TIPEBPAICHUH YHEPTUU B KIIETKE.

®ortocunte3. CseroBas u TemMHOBas (a3er  QorocuHTesa. Peakmuum  ¢doTocuHTE3A.
OddextuBHOCTE (PoTOCHHTE3a. 3HaueHHe (GOTOCHHTE3a ISl JKM3HM Ha 3emie. BiusHue ycrmoBuit
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMocuHTe3. XeMOCHHTE3UpYolie 0akTepuu. 3HaUeHHEe XeMOCUHTE3a JIIsl )KU3HU Ha 3eMIIe.

OHepreTudeckuii oOMeH B KileTke. PaciuerieHue BeIlecTB, BbIIEICHHE U aKKyMYJIHMpPOBaHUE
SHEpIuu B KJETKe. DTambl 3HepreTuyeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. Kucinopoanoe
OKHUCJIEHHEe, WM KieTouyHoe AbixaHnue. OxucnurenbHoe ¢docopuirpoBanue. IPHEKTUBHOCTH
SHEPreTHYECKOro oOMeHa.



Peaknun matpuunoro cuntesa. ['enernueckas nandopmanusa u JJHK. Peanuzamus renernueckoit
uHpopManuu B KieTke. ['eHeTnyeckuid Ko M ero cBoiicTBa. TpaHCKpUNIMS - MaTPUYHBIA CHHTE3
PHK. Tpancnsaumst - OuocuHTe3 Oenka. Drtambl TpaHchsuud. KomupoBanue amMuHOKHCIOT. Poib
pubocom B OuocuHTE3E OernKa.

Hexnerounsie ¢dopmbl ku3HU - BHpyChl. Mcrtopuss otkpbeitusi BupycoB (.M. MBaHOBCKwMIN).
OcoOeHHOCTH CTPOCHUS U KU3HEHHBIHN UK BUpycoB. bakreprodaru. bone3nu pacteHuil, >)KUBOTHBIX
U 4YelloBeKa, BbI3bIBaeMble BHpycamu. Bupyc ummyHnozeduimra uenoreka (BHY) - Bo3Oynurensb
CIIMda. OOpatHasi TpaHCKpWIILUS, peBepra3a W HHTerpasa. llpoduiakTika pacmpocTpaHEeHUs
BUPYCHBIX 3a00JIeBaHUN.

JeMoHcTpanuu:

IHoprpetsr: H.K. Konbuos, /I.W. NBanosckuii, K.A. Tumupsses.

Tabmuubl 1 cxembl: «Tunbl nutanusy, «Mertabomuzm», «MUTOXOHIPHULY), «IHEPTETHUUSCKUI
obmeny, «Xmoporact», «D@otocunres», «Ctpoerne IHK», «Ctpoenne n GpyHKIMOHUPOBAHUE TEHAY,
«Cunre3 Oenkan, «l'eHermueckuit kom», «Bupyce», «bakrepuodarn», «CTpoeHHEe W >KHU3HEHHBIN
ki Bupyca CITHla, 6akrepuodaray, «Pemmukanus JJHK».

Ob6opynoBanue: moaenu-anmnkanuu «Y asoenne JHK u tpanckpuniusy», «buocunres 6enkay,
«CtpoeHue KieTkn», Moeinb cTpykTypsl JJHK.

Tewma 5. PasMHOXeHNE 1 MHAUBUAYAIbHOE Pa3BUTUE OPTraHU3MOB.

Knerounbrii 1wk, WM OJKU3HEHHBIM 1WKI kKietku. MaTtepdasza m  mwmrto3. I[lpomeccsr,
nporekaromue B uaTepdase. Permnmukanus - peakuus marpuunoro cunreza JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HA0OP - KapUOTHIL. [IUIIIONIHBIN U TarIOnTHBIH XpPOMOCOMHBIE HA0OPHI. XPOMATHIBI.
Luronornyeckre OCHOBBI Pa3MHOKEHHUS U UHJIMBU1YaIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenue knerku - muro3. Craauu muto3a. IIponeccsl, nmpoucxonsdiue Ha pasHbIX CTAAMSIX
MHUTO3a. bronornueckuii cMbICa MUTO3A.

[IporpamMmmupyemast ruOespb KIETKH - alloNTOo3.

@opMbl pa3MHOKEHHSI OPTaHHU3MOB: O€cCIoyioe U MOoJIoBoe. Buabl Gecronoro pa3MHOXKEHUS
JIeJICHUE HaJABOE, I[IOYKOBAaHUME OJHO U MHOTOKJIETOYHBIX, CIOpPOOOpa30BaHUE, BErE€TaTUBHOE
pa3MHo)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE JIJIs1 CEIEKLIHUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meiioz. Ctaguu Meiio3a. [Ipoueccel, npoucxoasimuye Ha cTaausx meno3a. [loBenenne xpomocom
B Mero3e. KpoccnHrosep. bruomorndeckuil CMbICII M 3HAYEHHUE MEH03a.

I'ameTorenes - mporecc 00pa3oBaHMs IOJIOBBIX KJIETOK Y JKMBOTHBIX. [loyOBBIE Kemne3bl:
CEeMEHHMKM M sAW4YHUKU. OOpa3oBaHME€ W pa3BUTHE IIOJIOBBIX KJIETOK - TaMeT (crepMaro3ouf,
ANLEKIIeTKa) - crepMaroreHe3 u oorenes. OCOOEHHOCTH CTPOEHMsI SHIEKIETOK U CIIEPMAaTO30UIOB.
OmnonotBopenue. [laprenorenes.

WuauBuayansHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAJIBHOE pPa3BUTHE (3MOpHUOTeHe3). DTarbl
SMOpPUOHAJIBHOTO PAa3BUTHUS Y IO3BOHOYHBIX JKMBOTHBIX: APOOJEHHE, TacTpyJslus, OpPraHOTeHeE3.
[ToctamOpuoHaneHOE pa3BUTHE. THIBI MOCTAMOPHOHAIBHOTO pa3BUTHS: MpPsAMOE, HENpsIMOoe
(imunHOYHOE). BrusHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (aKTOpBI, CIIOCOOHBIE BBI3BIBATH
BPOKIEHHBIE YPOJCTBA.

Poct u pasButme pacrenmii. OHTOreHE3 IBETKOBOIO PACTEHHUsA: CTPOCHHE CEMEHH, CTaauu
pa3BUTHS.

JeMoHcTpanmu:

Tabmuupel u cxembl: «POpMBI Pa3MHOXKEHHsSI OPraHU3MOBY», «J[BOHHOE OIJIOJJOTBOpEHHE Y
LIBETKOBBIX pacTeHuil», «BereraruBHOe pa3sMHOXKEHHE pacTeHUil», «JleneHue KieTKH OaKTepuiiy,
«CTpoeHMe MONOBBIX KIETOK», «CTpoeHue xpomocomsl», «Knetounsii nukim», «Pemmkanus JTHK»,
«Mwuto3», «Meito3», «llpamoe m Hempsimoe pa3BuTue», «l'amMeroreHe3 y MIICKONMUTAKOIUX H
4enoBeKa», «OCHOBHBIE CTaIUN OHTOT€HE3A).

O6opynoBaHHe: MUKPOCKOI,  MHKporpenapaTbl  «CHepMaro30uabl  MIIEKOIMHUTAIOUIET0Y,
«Slitlnexnerka miekonuTaroniero», «KapuoknHes B KieTKax KOpelIKa JIyKa», MarHUTHas MOJEIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens meradaznoit XpoMoCOMBI.

JIaGopaTopHble U MpaKTUYECKUEe pabOThI:

JlabopaTopHas pabora Ne 3. «HaGmromenne MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpPOIIpENnapaTaxy.



Jlabopatopnas pabora No 4. «V3yyeHue CTpOEHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacneicTBEHHOCTh M K3MEHYMBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTHKH. VicTopus pa3BUTHA reHETUKU. POJIb IMTONIOTHH ¥ SMOPUOJIOTHH B
CTaHOBJICHMH T€HEeTUKU. Bkian poccuiickux u 3apyO0eXHbIX YUEHBIX B Pa3BUTHE I€HETUKH. MeTOabl
TCHETUKN (THOPHIONOTHYECKUH, LHUTOTCHETUYECKUH, MOJIEKYIApHO-TeHeTHUecKuii). (OCHOBHBIE
TF€HETUYECKUE NOHATHUS. [ 'eHeTHuuecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpellUBaHUM.

3aKOHOMEPHOCTH HACJIEZIOBAaHUS MPU3HAKOB, ycTaHOBIEHHBIE . Menaenem. MonorubpuaHoe
CKpelllMBaHHEe. 3aKOH eIuHOO00pa3ust THMOpHUIOB MHEpBOro MokoseHusa. [IpaBmiio AOMHUHUPOBAHUA.
3aKOH pacllenieHus NpUu3HaKoB. [ ' unoresza ynctorsl ramet. [1oJHOE U HEMOIHOE TOMUHUPOBAHUE.

JurnbpuiHoe ckpemyBaHye. 3aKOH HE3aBUCUMOTI'0 HaclIeZJ0BaHUS [IPU3HAKOB.

[{uToreHeTnyeckre OCHOBBI TUTHMOPHAHOTO CKpEIIMBAHUS. AHAIU3UPYIOLIEE CKPEIIUBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS ISl ONPEACTICHNUS TeHOTUIIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY HacleOBaHUIO
reHoB. Hapy1ieHue crernieHus reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enernka mnoma. XpoMOCOMHOE ONpeesieHne Imoja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsbie U rereporaMeTHble Opranu3Mel. HacienoBanue npu3HaKoB, CIEIUIEHHBIX C IOJIOM.

N3menunBocTh. Buapl M3MEHUMBOCTU: HEHACIEACTBEHHAs M HacielncTBeHHas. Ponb cpenbl B
HEHACJIEJICTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTHKa  MOAM(PHKAIMOHHON  HM3MEHUYMBOCTH.
BaprnannonHbI psn M BapuanMoHHas Kpuad. Hopma peakuuu npusHaka. KonumdecTBeHHbIE U
KaueCTBEHHbIC IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHON U3MEHYHBOCTH.

HacnencrBennas, niy reHOTHIIHYECKAs, K3MSHUYNBOCTE. KoMOMHATHBHAS U3MEHYUBOCTh. Melo3
U TIOJIOBOM TMpolecc - OCHOBA KOMOWHATHUBHOW WM3MEHUYMBOCTH. MyTallMOHHAs W3MEHYUBOCTD.
Knaccudukanuss Myranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa W TPUYMHBI MYTalHH.
Myrtarennsie (akTopbl. 3aKOH TOMOJOTHYECKHX pPSIOB B HACIEACTBEHHOM wu3MeHunBoctu H.U.
Basuinosa.

BuesaepHast HacIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka wuenoBeka. Kapuotun denoBeka. OCHOBHBIE METOABI TE€HETUKU YeJIOBEKa:
TeHeANIOTHYEeCKU, OJIM3HEOBbIH, IMTOr€HETUYECKUI, OMOXMMUYECKUNA, MOJIEKYIIPHO-TEHETUYECKU.
CoBpeMeHHOE OmpeJieleHle TeHOTUIA: TTOJTHOT€HOMHOE CEKBEHHPOBAHME, T€HOTUIIMPOBAHUE, B TOM
yuciae ¢ nomomeio [II[P-ananuza. HacneacTtBenHble 3a0oiieBaHMs 4elIOBEKa: TI'eHHbIE OOJIE3HH,
OOJIe3HN C HACJEJACTBEHHOW MPEeapacloOoKeHHOCThIO, XPOMOCOMHBIE Oosie3Hu. ComaTH4ecKue u
resepatuBHble MyTanuu. CTBONOBBIE KIeTKH. [IpUHIUIBI 370pOBOro 0Opas3a >KHU3HH, JAUArHOCTHUKH,
NpoUIAKTUKU M JICUEHUS TEeHETHYeCKHX Oosie3He. MennKo-reHeTUYeCKoe KOHCYJIbTHPOBAaHUE.
3HayeHHe MEAULMHCKOW TI'eHETUKU B MPEJOTBPAIlCeHMM M JICUEHUM TeHETHYEeCKUX 3a0oseBaHui
YeJioBeKa.

JleMoHCTpanuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. UerBepukos, H.B. Tumodeer-Pecorckuii,
H.M. BaBunos.

Tabmuis! u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHNUE U €TO IIUTOreHETHYEeCKasi OCHOBay», «3aKOH
pacuieryieHuss M ero IIMTOreHeTHYecKas OCHOBa», «3aKOH 4YHCTOTHI TrameT», «Jlurubpuanoe
cKkpemuBaHue»,  «lluTorormueckre  OCHOBBI ~ AMTMOPUIHOTO  CKpemMBaHus»,  «Melo3y,
«B3anmonelicTBue amienbHbBIX T'€HOB», «l'€HeTHueckue KapThl pacTEHHH, KMBOTHBIX U YEIIOBEKA»,
«['eneruka nonay, «3aKOHOMEPHOCTH HACII€ZJIOBAHUS, CLIETIJICHHOTO € MOoJIoM», «KaproTuIiel yeaoBeka
U S)KUBOTHBIX», «BHJIbI M3MEHUNBOCTHY, «Moau(puKaMmoHHas U3MEHYMBOCThY, «HacnenoBanue pesyc-
bakTopay, «I'eHeTuka rpymnin KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

Ob6opynoBaHue: MOAETH-aNTUINKALUT «MoHorubpuaHoe CKPEILNBAHUEY, «Hemnonnoe
JOMUHUpOBaHUE», «JlurubpuaHoe ckpemuBanue», «llepekpéct XpoMocoM», MHUKPOCKON U
MuKponpenapar «Jpo3oduna» (Hopma, MyTaruu GopMbI KPbUTEEB M OKPACcKH Tela), repoapuii «I opox
ITIOCEBHOM».

JIaGopaTopHble U MpaKTUYECKUEe paboThI:

JlabopatopHas pabota Ne 5. «l3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO W JUTHOPHIHOTO
CKpeUIMBaHUA y AP030(HiIbl Ha TOTOBBIX MUKpOMpenapaTax.



JlabopatopHas pabora Ne 6. «M3ydeHne MoaM(PUKAIMOHHON HW3MEHUYMBOCTH, MOCTPOEHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopaTtopHas padota Ne 7. «AHanu3 MyTaruii y 1po30(uibl Ha TOTOBBIX MUKpPOIIpErapaTax.

[IpakTuueckas padora Ne 2. «CocTaBieHue U aHaIu3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexnus oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M TMPOLECC. 3apOXKJIEHUE CeJIeKUMH U gomecTukanus. Yuenue H.U.
BaBuioBa o0 1eHTpax MPOUCXOXKIEHUS M MHOTooOpasusi KyJIbTypHbIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS TOMALIHUX XKUBOTHBIX. COpT, IOpPOJIa, ILITAMM.

CoBpeMeHHbIE METOIbI CeNeKIUMU. MaccoBblii W HMHIUWBUIYaldbHBIH OTOOPHI B CEJICKIUU
pactenuii u xkuBoTHbIX. O1leHKa dKcTepbepa. biu3kopoicTBeHHOE CKpelBaHue - UHOpUIUHT. YncTas
muaug.  CkpemmBaHue 4YHCTBIX JuHMHA. ['ereposuc, wnm rubOpugHas cuina. HepoacrtBeHHoe
CKpelrBaHue - ayropununr. Otaanénnas rudpuausanus u e€ ycnexu. MckyccTBeHHbIN MyTareHes u
II0JIy4Y€HUE TOJIUIUIONA0B. JIOCTHIKEHNUS CEIEKIIMM PACTEHUM, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHonoruss kak oOTpacib NPOU3BOACTBA. ['€HHAass MHXKEHepUs. OTamnbl CO3JaHUsA
pexomOunanTHOU JIHK u Tpancrenusix opranusmoB. Kierounas nmxenepus. KiieTounble KyJIbTyphl.
MuKpOKIIOHaIBHOE Pa3MHOKEHHE pacTeHuM. KiionupoBanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OPraHMW3MOB. DKOJIOTHYecKUe U AThuyeckue npodiemsl. MO - renernuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

[Toptpersr: H.W. BaBuinos, .B. Muuypum, I'./[. Kapneuenko, M.®. NBaHos.

Tabmuuer u cxemsl: kapTa «L{eHTpBI MpoUCX0XKAEHUSI 1 MHOT000pa3Hs KyJbTYPHBIX pacTEHUI,
«[Topoapl HOMaNIHUX XUBOTHBIX», «CopTa KYIbTYpHBIX pacTeHuit», «OTnanéHHas rUOpUAN3AIULY,
«Pabote! akagemuka M.®D. MBanosay, «[lomumionausy, «O0beKTh OMOTEXHOIOrHNY, «KiaeTouHbIe
KYJbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TE€HOB, XPOMOCOM.

Ob6opynoBanue: MyJISHKH TUIOAO0B U KOPHEIUIONOB AUKHUX (OPM M KYJIBTYPHBIX COPTOB PACTCHHIA,
repbapuii «CelbCKOX035HUCTBEHHBIC PACTEHUS.

JlaGopaTopHbIe U MPAaKTUYECKUE PAOOTHI:

Okckypcusi «OCHOBHBIE METOABI M JOCTH)KCHHS CENEeKIMM pPACTeHUH U JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBI YYacTOK, B TEIJIUYHOE
XO03ICTBO, JTA0OPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Conepsxanne o0yuenus B 11 kjacce.

Tema 1. DBomtoninoHHast OUONOTHSL.

[Ipeanochiik BOZHUKHOBEHUSI IBOJIIOIMOHHONW TEOPUHU. DBOJIOIMOHHAS TEOPHUS U €€ MECTO B
6uosioruu. BiusiHue HBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

CaunerenbcTBa 3BoMOIMU. [laneoHTOIOrMYECKHE: MOCIEN0BATEILHOCTD MOSIBICHNUS BHUJIOB B
NAJICOHTOJIOTUYECKOM JIeTonucH, nepexoaHsle ¢opmbl. buoreorpapuueckue: CXOACTBO U pa3Iuyuue
dayH u ¢10p MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOJCTBA M pa3iuyusi SMOPHOHOB pa3HBIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENIbHO-AHATOMUYECKHE:  TOMOJIOTUYHbIE, AHAJIOTUYHBIE,

PYAMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTEeH y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. [lapBuna. IIpennocbulku BOZHUKHOBEHHS JapBUHU3MA. [[Brkyiue
CHJIBI HBOJIIOLIMU BUAOB 10 JlapBUHY (M30BITOUHOE PAa3MHOXKEHHE IPHU OIPaHUYEHHOCTH PECYPCOB,
HeolpeaeéHHast U3MEHYUBOCTb, O0pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckast Teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUSI.

Muxkposomtonus. [Tonmynsanus kak equHUIA BUIA U 3BOJIOLUY.

JBuwxymue cuibl ((GakTopbl) HBOJIOLMKM BUAOB B Ipupoie. MyTallMOHHBIM mpounecc u
KOMOWHATHBHAsA U3MEHUMBOCTD. [lonysnoHHbIe BOJIHBI U ipeid reHoB. M30msmus 1 MUrparus.

EctectBenHbIil 0TOOp - HanpaBIsOMU (HakTop IBONOIUH. DPOPMBI ECTECTBEHHOTI'O 0TOOpA.

[TpucnocoOaeHHOCTh OPraHW3MOB KaK pe3yiapTaT 3Bonouuu. Ilpumepsl mpucnocoOieHui y
OpraHu3MoB. ApoMop(o3bl U UAN0AAANITALIUH.

Bun wu Bumoo6OpasoBanue. Kputepun Buzma. OcHOBHbIE (QOpMBI  BHI000pa30BaHMS:
reorpauyeckoe, 3K0JI0rH4ecKoe.



MakposBomtoniust.  Popmbl  3BOIOLMM:  (WIETHYECKasi, JWBEPreHTHas, KOHBEPIeHTHas,
napaiensHas. HeoGpaTuMocTh 3BOMIOLNN.

IIponcxoxaeHue OT HECNENMAIU3UPOBAHHBIX NpenkoB. I[Iporpeccupyromas crnenuamn3anus.
AnantuBHas pagdanus.

JeMoHcTpanuu:

IHoptpersi: K. JIunneit, JK.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap, O. I'ekkens, P.
Miomnep, A.H. CeBep1ios.

Tabmuupl u cxempl: «Pa3BUTHE OPraHUYECKOTrO MHUpa Ha 3emiie», «3apobllId MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Dopmbl OOpbObI 3a cCyllecTBOBaHUE», «EcTeCTBEHHBIM 0OTOOpY,
«MHorooOpa3ue COpTOB pacTeHuil», «MHoroobpazue MOpoJ JKUBOTHBIX», «llomymsumn»,
«MyTanoHHas W3MEHYMBOCTHY», «Apomopdosb», «Mnumoananramum», «OO0mas aereHeparus»,
«/IBmxyime cuibl 3Boironun», «Kapra- cxema mapmipyra nyremectsus Y. Jlapsunay», «bopbsba 3a
cymectBoBanuey», «lIpucmocobieHHOCT, OpraHu3zMoBy», «l'eorpaduyeckoe BUI000pa3OBaHHEY,
«DKOJIOrMYECKOe BUA000PA30BAHUEY.

OO6opynoBaHue: KOJJICKIMS HACEKOMBIX C PA3JIMYHBIMH THUIIAMH OKpacku, HaOOp IUIONOB U
ceMsH, kosulekuus «IIpuMepbl 3alIUTHBIX MNPUCIOCOOJIEHUH y KMBOTHBIX», Monelnb «OCHOBHbBIE
HaIpaBJICHUS HBOJIIOLUNY», 00bEMHAs MoJenb «CTPOEHNE TOJIOBHOIO MO3Ta TO3BOHOYHBIX .

buoreorpaguyeckas kapra Mupa, KoJutekuus «PopMbl COXPAHHOCTU UCKOMAEMBIX KUBOTHBIX U
pacTeHuii», wmonens ammukanus «llepekpéct xpomocom», BIaxHbIE Ipenaparbl «Pa3BurHe
HacekoMoro», «Pa3BuTue mArymkun», Mukpomnpenapar «J/posoduna» (Hopma, MyTtauuu ¢GOpMbI
KPBUIHEB U OKPACKHU TEJa).

JIaGopaTopHble U MpaKTUYECKue paboThI:

JIaboparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIOY.

JIaGoparopHas padora Ne 2. «OnucaHnue NpucrnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTENIbHOTO
XapakTepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE )KU3HU HA 3eMJIE.

JloHayuHbIEe MIpeICTaBICHUS O 3apOKIEHUH KU3HU. HayuHble runore3sl BOSHUKHOBEHUS KU3HU
Ha 3emiie: abuoreHe3 W MaHcHepMus. XUMHUYECKas 3BONIONMS. AOUOTeHHbI CHHTE3 OpraHMYecKUX
BEUIECTB W3 HEOPraHMYECKUX. OKCHEPUMEHTAIbHOE TMOATBEPKACHUE XMMHUYECKOM HBOJIIOIMH.
HauanbHble stanbl 6uonorndeckoit spomouuu. I'mnoreza PHK-mupa. @opmupoBanune MeOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE NpoTokieTku. [lepBrle KieTkM M uX 3Boiouusa. PopmupoBaHHe
OCHOBHBIX I'PYTII KUBBIX OPIaHU3MOB.

PazButue xxu3HM Ha 3emiie 1o spam u niepuoaam. Karapxei. Apxeickas u mpoTepo30ucKas Ipbl.
[Taneo3olickass spa U e€ mepuoabl: KeMOPHICKHMHA, OPAOBUKCKUHM, CHUIYPUHCKUN, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa U €€ epuoabl: TPHACOBBIN, IOPCKUH, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajJI€OreHOBbINA, HEOr€HOBBIN, aHTPOIOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M TE€O0JOrMYecKMX mpoueccoB. (OCHOBHBIE JTambl 3BOJIIOLUU
PacTUTEIBHOTO U JKUBOTHOrO MHpa. ApomMopdo3bl Yy pacTeHu U *KUBOTHBIX. [losiBiIeHue, pacuBeT u
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak oOTpaxeHue 3BoIouH. OCHOBHBIE CHCTEMaTHYECKHE
IpyNIbl OPraHU3MOB.

DBoronus yenoBeka. AHTPONOJIOTUS Kak Hayka. Pa3BuTHe mpeacTaBieHUul O MPOUCXOKICHUH
yenoBeka. Meroapl u3yudeHus aHTpornoreHeza. CXOACTBa M pa3iavuusl 4YEJIOBEKAa M JKUBOTHBIX.
CucremaTnyecKkoe MoJI0KEHNUE YEIOBEKa.

JBmxyue cuibl (akTopsl) aHTponorenesa. HaciencTBeHHass HN3MEHUMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTa MU ¥ BETBU JBOJIIOIMM UYEJIOBEKA: aBCTPAIIONUTEKH, UenoBek ymenslid, YenoBek
npsaMoxoaamui, Yenosek Heanaepraabckuii, YenoBek pazymHblil. Haxoakn MCKONaeMbIX OCTaTKOB,
BpeMs CYILIECTBOBaHMsI, 001aCTh pacpOCTpaHEeHUs, 00BEM rOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJNBINME pachkl: €BpONeOuHAs (eBpa3uiickas), HETpo-
aBCTpaJIOUIHAS (9KBaTOpUaNbHas), MOHT'OJIOUIHAS (a3marcko-aMepuKaHcKas). UYeprtsl
MPUCTIOCOOJIEHHOCTH MpPEJCTaBUTENEH YeTOBEUYEeCKHX pac K YCIOBHSM CYLIECTBOBaHMs. ETUHCTBO
yenoBedeckux pac. Kputuka pacusma.



JleMoHcTpanuu:

IToptpetsr: @. Penu, JI. ITactep, A.W. Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabmuib! u cxemsl: «Bo3arkHOBeHHE COTHEUHON CHCTEMBI», «Pa3BUTHE OPTaHMYECKOTO MUPa,
«PacturenbHas knerka», «KupoTHas kierkay, «I[Ipokapuoruueckas kierka», «CoBpeMeHHas cCUCTEMa
OpraHUYecKoro mMupay», «CpaBHEHHE aHATOMHUYECKHX YEepPT CTPOCHHS UelIOBEeKa U YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJIOTHYECKUX HAXOJOK IPEAKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHelimue mroan», «JpesHue moan», «llepBsie COBpeMEHHBIE JII0AN», «HenoBeuecKue paco».

Ob6opynoBanue:  mymspku — «lIpoucxoxnenue  4emoBeka»  (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIA), CIENKH WIA H300paKEeHUs KaMEHHBIX OpyIui
MEePBOOBITHOTO YEJOBEKa (KaMHHU-YOIIEPhI, pyOmiIa, cKpebsia), Te€OXPOHOJOTHYECKas TalOJuIIa,
KosuteKus «®opMbl COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PACTECHUI».

JlaGopartopHble U MpaKTU4YECKHe paboThI:

[Tpaktuueckas pabora Ne 1. «M3yueHHE HCKOMAEMBIX OCTAaTKOB PACTCHUNW M KUBOTHBIX B
KOJUIEKLIUAX».

OKcKkypcusi «OBOJIIOLMS OpPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WIN
KpaeBeAuecKuii My3eil).

Tewma 3. Opranu3mMbl ¥ OKpyXkaromias cpeaia.

DKOJIOTHSl KaK HayKa. 3aJadd M pa3/elibl 3KOJIOTMU. MEeTOobl 3KOJIOTMYECKUX HCCIIEOBAaHUN.
DKOJIOrM4ecKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJ/IHAA, HAa3eMHO-BO3/1yIIHas, MOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Okonorudeckne (aktopel. Krnaccudukamuss skomoruyeckux (akTopoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTPOIOTeHHBIE. J[efiCTBHE HKOTOTHIECKUX (PAKTOPOB Ha OPTaHU3MBI.

Abunotnyeckue (hakTOphl: CBET, TeMIleparypa, BiakHocTb. DoTtonepuoausm. Ilpucnocobnenus
OpPTaHU3MOB K JICHCTBHIO aONOTHYECKHX (paKTOPOB. BHOJIOrHuecKe puTMel.

buotnueckue ¢aktopbl. Buasl 6MOTHYECKMX B3aMMOJACUCTBUN: KOHKYPEHIUS, XHUIIHUYECTBO,
cumbuo3 u ero ¢opmel. [lapazutusm, Koomepaunus, MyTyaJlu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO,
HaxXJICOHMYECTBO). AMEHCanu3M, HeHTpanu3M. 3HaueHHE OHOTHYECKHX B3aUMOJICHCTBUN AJs
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

OKOJIOTMYECKHE  XAPAaKTEPUCTHKM  nomyisinuv.  OCHOBHBIE — ITOKA3aTead  MOMYJISILUM:
YHCJIEHHOCTD, IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpanus. J[MHaMHUKa YHCIEHHOCTH
MOMYJISILUY U €€ Peryssaiusl.

JeMoHcTpanuu:

[Toptpetsl: A. I'ymbonpar, K.®@. Pynse, O. I'ekkens.

Tabmuiper u cxembl: kapta «lIpupognbie 30HBI 3emin», «Cpeabl OOWTaHUS OPraHU3MOBY,
«Doronepuoausmy», «llomynauun», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYIALUU UHPY30pUU-
Typenbkny, «[Iuiesblie nenmy.

JIaGopaTopHble U MpaKTUYECKue paboThI:

JlabopaTopHas pabdota Ne 3. «Mopdosoruueckne OCOOCHHOCTH PACTEHMM M3 Pa3HBIX MECT
OOUTaHUS.

JlabopaTtopHas pabota Ne 4. «BiausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCa.

[TpakTruyeckas padora Ne 5. «Iloc4ér MIOTHOCTH MOMYJISILMKA Pa3HBIX BUAOB PACTEHUI».

Tema 4. Coo011iecTBa ¥ YIKOJIOTMYECKUE CUCTEMBI.

Coo0bmiecTBo OpraHu3MoB - OuoreHo3. CTpykTypsl OuolieHO3a: BUA0Bas, MPOCTPAHCTBEHHAS,
Tpouueckas (nuieas). Buasi-noMuHaHThl. CBsI3U B OMOIIEHO3E.

DKoJoTHYecKre cHucTeMbl (9KkocucTembl). llonstue 00 »dkocucTeMe U OHOreOleHO3E.
OyYHKIMOHAIbHBIE KOMIIOHEHTBhI SKOCHUCTEMBI: IMPOAYLIEHThI, KOHCYMEHTHI, penyueHTsl. KpyroBopor
BEIIECTB M MOTOK PHEPTuu B dKocucTeMe. Tpoduueckue (MHUILEBbIE) YPOBHU dKOCHCTEMBI. [InieBbie
uenu u cetd. OCHOBHBIE TIOKa3aTeId »SKOCUCTEMbI: Ouomacca, MNPOAYKLHUSA. IKOJIOTMYECKHe
NUPaMUAbL:  MPOJIYKIMH, YHUCIEHHOCTH, Ouomaccel. (CBoicTBa 3KOCHUCTEM: YCTOHUMBOCTS,
camoperynsanus, pazsutue. Cykieccus.

[IpuponHble  SKOCHUCTEMBI. ODKOCHCTEMBI O03€p M pEK. OKOCHCTEMA XBOMHOIO WIH
IIMPOKOJIMCTBEHHOTO Jieca.



AHTpOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHUCTEMBI. YpOoskocucTteMbl. buonormueckoe wu
XO03SICTBEHHOE 3HAYCHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpa3ue kak ¢akrtop ycroWuuBocTH dKocucteM. CoxpaHeHHe OHOJOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B.I1. Bepnanckoro o 6uocdepe. I'panuipl, coctaB u cTpykTypa Ouochepsl. XKupoe
BemecTBO U ero gynkmuu. OcobeHHOCTH OHOChephl Kak II00AbHON SKOCUCTEMBI. J[nHaMu4eckoe
paBHOBecHEe U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHMOreOXMMHUYECKHE LUKIBI JJIEMEHTOB (yrjiepona, as3ora).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B OMochepe 3eMau. AHTPOIIOreHHbIC U3MEHEHHUs B Onocdepe.

I'moGasibHbIE YKOJTOTHUECKUE TPOOIIEMBI.

CocymiectBoBaHue NpUpoasl U uejoBeuecTBa. CoxpaHeHHe OHOpa3zHOOOpas3usi Kak OCHOBA
ycroitunBoctn O6mnocdeprl. OCHOBAa pPALMOHAIBHOTO YIPABICHHUS TNPUPOIHBIMU DPECypcaMH U HUX
UcroJib30BaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOIBI.

JleMoHcTpanuu:

[Hoptpetsr: A JI. Tencnu, B.H. Cykaués, B.I1. Bepnanckuii.

Tabmuuper u cxemsl: «llumessle nenu», «buoneHo3: cocraB u CTpykTypay», «lIpuponnbie
coobmecTBay, «Llenu nuranusy», «dxonorudyeckas nupamuaay, «buocdepa u yenoek», «Ikocucrema
LIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCUCTEMa XBOMHOro jeca», «buoueHo3 Bomoémay, «ATrpoLEHO3»,
«[IpumepHbIE aHTPOINOT€HHBIE BO3JEUCTBUS Ha MNPUPOIY», «BakHeiIine HMCTOYHUKU 3arpsi3HEHUS
BO3AyXa M TPYHTOBBIX Bon», «llouBa - BaxHeHmas cocraBusiomas Ouocheprr», «DaKTOpbI
nerpanauuu mousy, «llapaukoBsiii 3 dexT», «DakTOphl pagoaKTUBHOTO 3arpsA3HEHUs Ouochepb,
«O6mast cTpykTypa Omocdeps», «PacnpocTpanenue xu3HH B Owmochepe», «O30HOBBIA 3KpaH
o6uocheps», «KpyroBoport yriepona B 6uochepe», «KpyroBopoT azora B mpupoie».

O6opynoBanue: Mojelb-anIuIMKanus «TunuuHele OHUOLEHO3bl», repOapuil «PactutenbHble
coobiecTBay, Kouekuuu «buoneno3y, «BpenuTenu BaKHEHIINX CENbCKOXO3SIMCTBEHHBIX KYIBTYpY,
repOapuu U KOJUIEKIUN PACTEHUHN U )KUBOTHBIX, IPUHAJIEKAILME K Pa3HBIM SKOJIOTMYECKUM TpyIaM
onHoro Buzaa, Kpacnas kauura Poccuiickoit @eneparinu, nu300paskeHUsl OXpPaHSIEMbIX BUIOB PACTCHUN U
KUBOTHBIX.



TemaTuyeckoe NVIAHUPOBAHUE

10 kaacce

Ne Pa3znesibl/TeMbl Koau4yecTBo DyekTpoHHBIE (LM (PPOBBIE) JeATeJHLHOCTH YYUTEJIsl ¢ Y4eToM padoueit

n/n 4acoB o0pa3oBaTteibHbIE pecypchl NPOrpaMMbl BOCIUTAHMS

Tema 1. buosorus kak Hayka

1.1 | buonorus B cucreMe HayK 1 PoOLI Bocrnmranne co3HareapHON AUCIUTUIAHEL (TIOKa3aTh
https://resh.edu.ru/subject/5/10/ B)XHOCTh y4eOHO-T103HABATEIBHON IEATEILHOCTH,
OO0nako 3HaHMI y4eOHOM U TPYAOBOM AUCIIUTLIHHBI)
https://school.oblakoz.ru/materials/495844

1.2 | MeToapl NO3HAHUS KUBOU 1 PO Opranusaius padoThl 00yYarOIIUXCS C COIUATBHO-

MIPUPOLBI

https://resh.edu.ru/subject/5/10/
O0ako 3HAHUI
https://school.oblakoz.ru/materials/495844

3HaUUMOH HH(pOpMaLUel Yyepe3 00CyxKaeHUE U
BBICKa3bIBaHHSI COOCTBEHHOTO MHEHHUSI.
DOopMUPOBAHKE U PA3BUTHE OLICHOYHBIX YMEHUI
(pa3paboTka U MPUHATHE KPUTEPHUEB OIICHUBAHUS,
OLIGHMBAHUE 110 KPUTEPHSM, B3aUMOIIPOBEPKA,
CaMOOIICHWBAHHE U T.1.)

Tema 2. ’)KuBble cucTeMbI M MX OPraHU3aLUs

2.1

buonoruueckue cCUCTEMBI,
MIPOIIECCHI M UX H3YYCHUE

1

POIII

https://resh.edu.ru/subject/5/10/

O0mako 3HaHui
https://school.oblakoz.ru/materials/495844

CTuMynupoBaHKE MO3HABATEILHON MOTUBAIIUN
oOyJaromuxcs 4epes MpuMeHEeHHe HHTEPAKTUBHBIX (OpPM
paboTHL.

Tema 3. XuMH4eCcKHUii COCTAB M CTPOEHHUE KJIETKH

3.1 | XuMu4eckuil cocTaB KIETKH. 1 POIII CrumynrpoBaHUE MO3HABATEILHOW MOTHBALIUI
Boza 1 MuHepabHbIE COJTU https://resh.edu.ru/subject/5/10/ 00y4aroIMXCs Yyepe3 MPUMEHEHUE HHTEPAKTHBHBIX (hOpM
O06nako 3HaHUM paboThI
https://school.oblakoz.ru/materials/495844
3.2 | benku. CocraB u cTpoeHHe 1 POIII IIpuBneueHre BHUMaHUS IIKOJIBHUKOB K IEHHOCTHOMY
OEeNIKOB https://resh.edu.ru/subject/5/10/ ACTEKTy U3YYaeMbIX SBJICHUHN, HHUIIMUPOBAHUC
O6nako 3HaHU’ 00CYXJIeHUH, BEICKa3bIBAHUSI CBOETO MHEHUS U €T0
https://school.oblakoz.ru/materials/495844 | obocHoBaHue.
dopmupoBanue y 00ydarommxcst KyJasTypbl 310POBOTO U
Oe3onacHoro o0pasa >Ku3HU
3.3 | ®epmeHTHI — 1 POIII BrIpaboTKa JIMYHOCTHOTO OTHOIICHUS K COOBITHSIM,
OHOJIOTUYECKHE https://resh.edu.ru/subject/5/10/ SIBJIEHUSM, JIMIIAM, aKIEHTHPOBAHNE BHUMAHHMS
KaTaJIn3aTOPEI O0nako 3HaHUM 00y4aroIMXcsl Ha HpaBCTBEHHBIX Tpobiemax

https://school.oblakoz.ru/materials/495844

Opraam3arust paboThl 00yJaOIIUXCSI ¢ COITUATBHO-
3HaYUMOU HH(popMaInel yepe3 00CyxIeHue U



https://resh.edu.ru/subject/5/10/
https://school.oblakoz.ru/materials/495844
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https://school.oblakoz.ru/materials/495844

BBICKa3bIBaHHUS COOCTBEHHOTO MHCHUSI.
DOpMUPOBAHKE U PA3BUTHE OLIEHOYHBIX YMEHHI
(pa3paboTKa 1 MPUHATHE KPUTEPHUEB OLICHUBAHWSI,
OIICHUBaHUE 110 KPUTSPUSIM, B3aUMOTIPOBEPKA,
CaMOOIICHWBAHHE U T.1.)

3.4 | Yrnesoapl. Jlunumbt POII BripaboTka TMIHOCTHOTO OTHOMIECHHUS K COOBITHSM,
https://resh.edu.ru/subject/5/10/ SIBIICHUSIM, JIUIAM, aKIICHTUPOBAHUE BHUMAHUSI
O06nako 3HaHUH 00y4aroLIMXCsl HA HPaBCTBEHHBIX MpolieMax.
https://school.oblakoz.ru/materials/495844 | ®opMupoBaTh UEHHOCTHOE OTHOLICHHUE K JOCTHXCHUSIM
cBoell Ponunel — Poccun, kK Hayke U TPyIOBBIM
JIOCTHKCHUSIM HapoJIa.
3.5 | HykjenHOBBIC KHCIIOTHI. POIII Bocnutanue co3HareabHON AUCIUILIMHBI (TI0Ka3aTh
ATD https://resh.edu.ru/subject/5/10/ Ba)KHOCTh y4eOHO-T103HABATEIBHON IEATEILHOCTH,
O0J1aKko 3HaHUI y4eOHOM U TPYIOBOM AMCIMILUINHBI)
https://school.oblakoz.ru/materials/495844
3.6 | Ucropus n metombt POII CrumynupoBaHUe TIO3HABATEILHOW MOTHBAITUT
U3YYCHHS KICTKH. https://resh.edu.ru/subject/5/10/ 00y4aroLIMXCs Yepe3 MPUMEHEHNUE HHTEPAKTHBHBIX (OpM
Knerounas teopus O06naxko 3HaHUNI paboTHL.
https://school.oblakoz.ru/materials/495844
3.7 | Kirerka POII Opranuzamus paboTsl 00YJIaFOIINXCS C COITUATEHO-
KaK LIeJIOCTHAS KUBas https://resh.edu.ru/subject/5/10/ 3HAUUMOU HH(pOpMaIUEH Yepe3 00CyxIeHUE U
cucrTemMa O06nako 3HaHUH BBICKa3bIBaHUsI COOCTBEHHOTO MHEHUSI.
https://school.oblakoz.ru/materials/495844 | @opmupoBanue 1 pasBUTHE OLEHOYHBIX yMCHUH
(pa3paboTka ¥ MPUHITHE KPUTEPHUEB OLICHUBAHUS,
OLICHUBAHUE 11O KPUTEPHSIM, B3aMMONPOBEPKA,
CaMOOIICHUBAHHE U T.1.)
3.8 | CtpoeHue 3yKapuOTHIECCKOMH PoOII IIpuBrieueHre BHUMaHMS IIKOJIbHUKOB K IEHHOCTHOMY

KJICTKHA

https://resh.edu.ru/subject/5/10/
O0J1aKko 3HaHUI
https://school.oblakoz.ru/materials/495844

ACTEKTy U3YYaeMbIX SBJICHUIN, HHUIIMUPOBAHUEC
O6CY)K):[€HI/II\/'I, BBICKA3bIBAHHUS CBOCTO MHCHUSA U €TI0
000CHOBaHUE.

dopMupoBaHUe Y 00yUIarONUXCSI KYJABTYPbI 3I0POBOTO
Oe3omacHOro o0pasa KU3HU

Tema 4. JKuzHeaeaTeJIbHOCTh KJICTKH

4.1 | OOMeH BeIleCTB. POIII Bocnuranne co3HaTeIsHON TUCITUTUINHBI (TIOKa3aTh
ITnactuueckuii https://resh.edu.ru/subject/5/10/ BaYKHOCTh y4eOHO-TT03HABATEILHON ACSITEIHHOCTH,
oomeH. DoTocHuHTE3. O0nako 3HaHUM y4eOHOI U TPYIOBOH AMCIMIUINHBI)

XemocuHTe3 https://school.oblakoz.ru/materials/495844
4.2 | DHepreTnueckuil 0OMeH POIII BpipaboTKa IMYHOCTHOTO OTHOIIEGHUSI K COOBITHSIM,
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https://resh.edu.ru/subject/5/10/
O0J1aK0 3HaAHUM
https://school.oblakoz.ru/materials/495844

SIBIICHUSIM, JIUIIaM, aKIICHTUPOBAHNE BHUMAHHUS
oOydJaromuxcs Ha HpaBCTBEHHBIX MTPOOieMax.
dopMupOBaTh NEHHOCTHOE OTHOIICHUE K JOCTHXCHUSIM
cBoeit Pojuubl — Poccuy, kK Hayke U TPYIOBBIM
JOCTYDKCHHSIM HapoJa.

4.3 | buocuHnTe3 Oenka 2 POLI CrumynrpoBaHue TO3HABATETLHOW MOTHBAITUT
https://resh.edu.ru/subject/5/10/ 00y4aromuxcs uepe3 MpUMEHEHNEe HHTEPAKTUBHBIX (hopM
O06nako 3HaHMI paboThI.
https://school.oblakoz.ru/materials/495844

4.4 | HeksetouHbie (GOPMBI 1 POII [TpuBneyeHne BHUMaHMUS MIKOJIbHUKOB K ICHHOCTHOMY

JKU3HHU — BUPYCHI

https://resh.edu.ru/subject/5/10/
O0J1aK0 3HaAHUMU
https://school.oblakoz.ru/materials/495844

aCIIeKTy U3Y4aeMbIX SBJICHHUI, HHUIUHPOBAHUE
00CyK/IeHHH, BBICKa3bIBAHHSI CBOETO MHEHHS M €T0
000CHOBaHHUE.

®dopmupoBanue y 00y4aroIUXCs KYJIBTYpPbI 3[0POBOTO
Oe3omacHOro o0pasa KU3HU

Tema 5. Pa3MHoKeHHe U MHAMBUYAJbHOE PA3BHTHE OPTaHU3MOB

5.1 | JKusHeHHBIN 1IUKII KIETKHU. 1 POIII Bocnutanue co3HaTeabHON AUCIUILIMHBI (TI0Ka3aTh
Jenenue knetku. MuTo3 https://resh.edu.ru/subject/5/10/ B)XHOCTD Y4eOHO-TTO3HABATEIILHOMN IEATEABHOCTH,
O061aK0 3HAHUIMA y49e0HON U TPYIOBON AUCIIUTUTAHEI)
https://school.oblakoz.ru/materials/495844
5.2 | ®opMBI pa3MHOKEHHUS 1 POIII BripaboTKa TMYHOCTHOTO OTHOIIEHUS K COOBITHSIM,
OpPraHu3MOB https://resh.edu.ru/subject/5/10/ SIBJICHUSM, JIMIIaM, aKIEHTUPOBAHNE BHUMAHHMS
O6nako 3HaHUH 00y4aromxcsl Ha HpaBCTBEHHBIX MTPoOiIeMax.
https://school.oblakoz.ru/materials/495844 | ®opMHpOBaTH ICHHOCTHOE OTHOMICHUE K JIOCTHKCHUSM
cBoell Ponunel — Poccuu, kK HayKe U TPyIOBBIM
JIOCTHXKCHUSIM HapoJ1a.
5.3 | Meiio3 1 POIII IIpuBneueHre BHUMaHUs IIKOJIBHUKOB K IEHHOCTHOMY
https://resh.edu.ru/subject/5/10/ ACTEKTy U3yYaeMbIX SBJICHUIN, HHUIIMUPOBAHUC
OO0nako 3HaHMI 00CYXICHUH, BBICKA3bIBAHHUS CBOCTO MHEHUS U €r0
https://school.oblakoz.ru/materials/495844 | obocHoBaHue.
®dopmupoBanre y 00y4arOIIUXcs KyJIbTyphI 3[0POBOTO H
Oe3onacHoro o0pasza KU3HH
5.4 | OGpa3oBaHue U pa3BUTHE 1 POIII Opranuzaius paboTsl 00yJarOIMNXCS C COIHATBHO-

IIOJIOBBIX KJICTOK.
OmonoTBOpeHue

https://resh.edu.ru/subject/5/10/
O0mako 3HAHWI
https://school.oblakoz.ru/materials/495844

3HaYUMOU HH(pOpMaIUel Yepe3 00CyxIeHue U
BBICKa3bIBaHHsI COOCTBEHHOTO MHEHHUSI.
dopMupoBaHUE U PA3BUTHE OLIEHOYHBIX YMEHUH
(pa3paboTKa 1 MPUHATHE KPUTEPHUEB OLICHUBAHMSI,
OLICHMBAHUE 110 KPUTEPHSM, B3aMMOIIPOBEPKA,
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WunnBumyansHOE pa3BUTHE
OpraHu3MOB

POIII

https://resh.edu.ru/subject/5/10/

O0s1aKko 3HaHUI
https://school.oblakoz.ru/materials/495844

CtuMyrpoBaHKe NTO3HABATEIIBHOW MOTHBAIINU
oOydJaromuxcs depe3 MpuMeHEeHHe HHTEPAKTUBHBIX (OpM
paboTHL.

Tema 6. HacieqcTBeHHOCTh M M3MEHYHBOCTh OPraHN3MOB

6.1 | I'eneruka — Hayka 1 POIII BripaboTka TUYHOCTHOTO OTHOIICHUS K COOBITHSIM,
0 HACIIEICTBEHHOCTH U https://resh.edu.ru/subject/5/10/ SIBIICHMSM, JIMIIaM, aKIIEHTHPOBAHNE BHUMAHMSI
U3MEHYUBOCTH O01aK0 3HaHUM 00y4aronuxcs Ha HpaBCTBEHHBIX MPOOIeMax.
https://school.oblakoz.ru/materials/495844 | ®opMupOBaTE IEHHOCTHOE OTHOIICHHE K JOCTIKCHUAM
cBoell Ponunbl — Poccuu, kK Hayke U TPYIOBBIM
JOCTYDKCHHSIM HapOJa.

6.2 | 3aKOHOMEPHOCTH 1 POIII Bocrnutanue co3HaTeabHON AUCIUILIAHBI (TI0Ka3aTh
HACJIeJI0BaHUS MTPU3HAKOB. https://resh.edu.ru/subject/5/10/ BOKHOCTh Y4eOHO-TI03HABATEIBHOW JICSTEILHOCTH,
MonorubpunHoe O06naxko 3HaHUNI y49e0HON U TPYIOBON JUCIIUTUTAHEI)

CKpeI1BaHUe https://school.oblakoz.ru/materials/495844

6.3 | QurubpumgHoe 1 POII CrumynupoBaHUe TO3HABATEILHOW MOTHBAITUT
CKpeIUBaHue. 3aKOH https://resh.edu.ru/subject/5/10/ 00y4aroIMXCs Yepe3 MPUMEHEHUE HHTEPAKTHBHBIX (hOpM
HE3aBUCHUMOTO O061aK0 3HAHUMI paboTHL.

HacJIe1I0BaHus IPU3HAKOB https://school.oblakoz.ru/materials/495844
6.4 | CremieHHOE HacJeI0BaHuE 1 POIII [IpuBneueHre BHUMaHUS ITKOJLHUKOB K IIEHHOCTHOMY
MPHU3HAKOB https://resh.edu.ru/subject/5/10/ aCITIEKTy U3y9IaeMBIX SIBJICHUH, HHUIIMHPOBAHHUE
O06nako 3HaHUM 00CYXICHUH, BHICKa3bIBAHUS CBOSTO MHEHUS U €T0
https://school.oblakoz.ru/materials/495844 | obocHoBaHue.
dopMHUpPOBaHKE ¥ 00YUIaFONTUXCST KYABTYPHI 3[0POBOTO H
Oe3omacHOro o0pasa KU3HU

6.5 | I'enernka nosna. 1 POIII Opranuzaius padoTsl 00YJarOIINXCS C COITUABHO-
HacnenoBanne mpu3HaKoB, https://resh.edu.ru/subject/5/10/ 3HaUYUMO# MH(pOpMaIHeH depe3 00CyxKaeHne 1
CIETIJIEHHBIX C TIOJIOM O6nako 3HaHUH BBICKa3bIBAHUS COOCTBEHHOTO MHEHHS.

https://school.oblakoz.ru/materials/495844 | ®opMupoBaHHe U Pa3BUTHE OLCHOYHBIX YMCHHIL
(pa3paboTka ¥ MPUHATHE KPUTEPHUEB OLICHUBAHUS,
OLIEHMBAHME 10 KPUTEPHSIM, B3aMMOIIPOBEPKA,
CaMOOIICHMBAHUE U T.11.)

6.6 | I3MeHYHMBOCTb. 1 POIII BripaboTKa TMYHOCTHOTO OTHOIICHUS K COOBITHSIM,
Henacnencrsennas https://resh.edu.ru/subject/5/10/ SIBJIEHUSM, JIMIIAM, aKIEHTHPOBAHNE BHUMAHHMS
N3MEHYHBOCTE O6unako 3HaHU’ 00y4aroIIMXCsl HA HPABCTBEHHBIX MPOOIIeMax

https://school.oblakoz.ru/materials/495844

Opranu3zanyst paboThl 00yUYaIOIIUXCS ¢ COLUATBHO-
3HaYMMOH MH(popMaLuel yepe3 00CcyxKaeHHe U
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BBICKa3bIBaHHUS COOCTBEHHOTO MHCHUSI.
DOpMUPOBAHKE U PA3BUTHE OLIEHOYHBIX YMEHHI
(pa3paboTKa 1 MPUHATHE KPUTEPHUEB OLICHUBAHMSI,
OIICHUBaHUE 110 KPUTSPUSIM, B3aUMOTIPOBEPKA,
CaMOOIICHWBAHHE U T.1.)

6.7 | Hacnencreennast 1 POII

W3MEHYUBOCTD https://resh.edu.ru/subject/5/10/

O06nako 3HaHui
https://school.oblakoz.ru/materials/495844

[puBieYeHne BHUMAHUS IIKOJIBHUKOB K TIEGHHOCTHOMY
ACTIEKTy U3Y4aeMBIX SIBJICHUH, HHUIIMUPOBAHUEC
00CyKICHHH, BHICKa3bIBAHUS CBOCTO MHEHHUS U €T0
o0oCHOBaHHE.

dopMupoBaHue y 00yUIaromUXcst KYJIBTYPhI 30POBOTO 1
Oe3omacHOro o0pasa }KU3HU

6.8 | I'enernka yenoBeka 1 POIII

https://resh.edu.ru/subject/5/10/

O0J1aKko 3HaHUI
https://school.oblakoz.ru/materials/495844

CTuMynupoBaHKE MO3HABATEILHON MOTUBAIIUN
oOyJaromuxcs 4epes MpuMeHeHHe HHTEPAKTUBHBIX (OpM
padoTHL.

Tema 7. Ceslekuusi OpraHu3MoB, 0CHOBbI OMOTEXHOJIOTHH

7.1 | Cenekuus Kak HayKa U 1 POIII

nporecc https://resh.edu.ru/subject/5/10/

O06nako 3HaHMI
https://school.oblakoz.ru/materials/495844

Opranusaius padoThl 00YYarOIIUXCS C COIUATBHO-
3HaUUMOH HH(pOpMaLUel Yyepe3 00CyxKaeHUE U
BBICKa3bIBaHUSI COOCTBEHHOTO MHEHHUSL.
DOpMUPOBAHNE U PA3BUTHE OLIEHOYHBIX YMEHHUN
(pa3paboTka ¥ IPUHSTHE KPUTEPHEB OLICHIBAHUS,
OLICHWBAHUE 110 KPUTEPHSIM, B3aHMOIIPOBEPKa,
CaMOOIICHMBAHHE H T.11.)

7.2 | MeTonapl ¥ JOCTHKEHUS 1 POIII CTuMynupoBaHKE MO3HABATEILHOW MOTUBAITUN
CEJICKIIUH PACTCHUI 1 https://resh.edu.ru/subject/5/10/ 00y4aroIMXCs Yepe3 MPUMEHEHUE HHTEPAKTHBHBIX (hOpM
>KUBOTHBIX O0mako 3HaHui paboTHL.

https://school.oblakoz.ru/materials/495844

7.3 | buorexHoIOTNS Kak OTpacib 1 POIII Bocnuranue co3HaTeIbHOM TUCITUTIINHEI (TIOKa3aTh

TIPOM3BO/ICTBA https://resh.edu.ru/subject/5/10/ Ba)XHOCTDH Y4eOHO-TTO3HABATEHLHOMN IEATETBHOCTH,

O01aKo 3HAHUI
https://school.oblakoz.ru/materials/495844

y4aeOHOM U TPYITOBOH AMCIIUILIAHEI)

PesepBHOE Bpems 1

OO0111€€ KOJIMYECTBO YaCOB 110 34
nporpamme
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