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JlanHas mporpaMma coctasiieHa Ha ocHOBe DenepanbHoil pabouelt mporpaMmsl 0 ydyeOHOMY
npeametry «buomorus» (6a30BbIi  ypoBeHb) (mpeameTHas obnacth «EcTecTBEeHHO-HaydHBIC
npeaMeTs»), PenepanbHO 00pa3oBaTeIbHOM IPOrpaMMbl cpeiHero oomero oopazosanus, OCHOBHOM
o0pa3oBaTenbHON IporpamMmbl cpeaHero oOmiero obOpa3zoBaHus PU3NKO-MAaTEMaTHUYECKON IIKOJIbI-
untepHara PI'AOY BO «Cubupckuii peaepansubiii yausepcuter» (nanee — ®MIL COY, OOIT COO
OMII COVY) u MoIeKUT HEITOCPEACTBEHHOMY ITPUMEHEHHUIO MPU PeaM3alluid 00s3aTeIbHONW YacTH
OOIT COO oMII CDY. B coorBerctBum ¢ y4eOHbIM MmianoM OMII kypc ydeOHOro mpenmera
«buonorus» uzyuaercs B 10-11 kiraccax B o0beme 1 yac B Henento, 34 yaca B roJ1, 68 4yacoB 3a J1Ba roja.

He.]'II/I H 3aJ1a4YM y'{eﬁnoro nmpeamMmera «buoaorusn»

Lenp wu3yuenust yueOHoOro mpeamera «buomorus» Ha 0a30BOM YpOBHE — OBJaJCHHUE
00y4JaroImyMUCA 3HAaHUSIMU O CTPYKTYPHO-(YHKIHMOHAJIBHON OpraHM3aliy XXUBBIX CHCTEM Pa3HOTO
paHra ¥ mpuoOpeTeHHe YMEHUIN UCIOJIb30BaTh ATU 3HAHUS JJISi TPAMOTHBIX JIEHCTBHI B OTHOLICHUHU
00BEKTOB )KUBOW MPUPOJIB M PELICHUS Pa3INYHBIX KU3HEHHBIX IPOOIIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTcs peICHUEM CIICAYIOIIUX 33/1a4:

e OCBOGHHE OOYYArOIIMMHCS CHCTEMbl 3HAaHMH O OHOJOTHYECKUX TEOPHAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, NpaBWiax, CIyXalluX OCHOBOH I
(dbopMHUpOBaHUS TIPEACTABICHUH O ECTECTBEHHO-HAYYHOW KapTHHE MHpPa; O METoHax
HAYYHOTO MO3HAHUS; CTPOCHUH, MHOT0O0Opa3uy U 0COOCHHOCTSIX KHMBBIX CHCTEM Pa3HOTO
YPOBHSI OpPTaHM3AlHU; BBIAAIOIIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIEIOBAaHUSIX B
OHOJIOT Y,

e (QopMupoBaHue y OOYYArOIIUXCS MO3HABATENbHBIX, MHTEIUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B IpoIllecce aHajlu3a JAaHHBIX O MyTSAX Pa3BUTHS B OMOJOTMH HAyYHBIX
B3IJISLJIOB, UAEH U MOAXO0JI0B K M3YUEHHIO JKUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aINH;

® CTaHOBJIEHHE Yy OOyyaromuxcs oOmell KyabTypbl, (QYHKIHMOHAJIBHOM TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSTH U OIICHUBATh SBJICHUS OKPY)KAIOIIETO MUPA KUBOW MTPUPOIBI
Ha OCHOBAaHUM 3HAHUH U OMBITA, OTYYEHHBIX PH U3Y4YE€HUH OUOJIOTHH;

e (opmupoBaHHe Yy OOYYaIOUIMXCSl YMEHUH WILTIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKHX
3HAaHUH B TPAKTUYECKOH JIEATEIFHOCTH YEIIOBEKa, Pa3BUTHHA COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOHMOTEXHOJIOTHIA;

e BOCNUTaHHE YOEKIEHHOCTH B BO3MOYKHOCTH TO3HAHHS YEIOBEKOM >KHUBOW MPUPOIHI,
HE0OXOIMMOCTH OEpEeKHOr0 OTHOLIEHUS K HEeW, COOJIIOJIEHUS 3TUYECKUX HOPM Ipu
MIPOBE/IEHUHU OMOJIOTMUECKUX UCCIIEI0OBaHMI;

® 0CO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUIs MOBBIIIEHHUS YPOBHS 3KOJIOTHYECKOMH
KYIBTYpPBI, U151 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

e [pUMEHEHHE NPUOOPETEHHBIX 3HAHUM M yMEHHH B MOBCEJHEBHOM JKMU3HU ISl OLCHKH
MOCTICICTBUI CBOCH JIEATEIILHOCTH 110 OTHOIICHHUIO K OKPYKAIOIIeH cpefie, COOCTBEHHOMY
3JI0pOBbI0; 0OOCHOBAHHE U COOJIIOJIEHHE Mep MPOPUIAKTHKH 3a00JICBaHUM.

[Iporpamma npexycMarpuBaet GopMUpOBaHUE Y yUAIIUXCS 00IIEYyIeOHBIX YMEHUN U HaBBIKOB,
YHHUBEPCATBHBIX CIIOCOOOB JIEATETHHOCTH U KIIOYEBBIX KOMIIETEHIMI. B SToM HampaBieHuu
MIPUOPUTETAMHU JJII y4eOHOTO npeameTa «bruonorusy Ha ypoBHE CpeaHEero oOIiero oopa3oBaHus Ha
0a30BOM YpOBHE SIBIISIFOTCS: CpaBHEHHE O0BEKTOB, aHAIIN3, OI[EHKA, MOMCK WH(OPMAIIMK B Pa3IMYHBIX
HUCTOYHMKAX. B cucreme cpemHero oomero oopazoBanus «buonorusy, nusyuyaemas Ha 6a30BOM ypOBHE,
SBIIAETCS O0S3aTeIbHBIM y4YeOHBIM TPEIMETOM, BXOJSIIMM B COCTaB MpPEIMETHOW objacTu
«EcTecTBeHHO-HaYy4YHBIE TIpeMeThI». OOI11ee YNCI0 9acoB, PEKOMEHI0BAHHBIX [Tl U3YICHUS OMOJIOTHI
— 68 yacos: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).



OBPA3OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHUs mpeamera «buosorus» BbIIEIECHBI
CJICYIOIIHE COCTABJISIONINE: OCO3HAHUE 00YIAOIIIMMHUCS POCCUHUCKON IPaskJaHCKON MICHTUIHOCTH —
TFOTOBHOCTUM K CaMOpPa3BUTHIO, CaMOCTOSITEJIBHOCTH M CaMOONPEIECICHUIO; HAJIMYMe MOTHUBAIUU K
o0ydeHHUI0 OMOJIOTHY; IIEJICHANPABICHHOE PAa3BUTHE BHYTPECHHUX YOCKICHHHA JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEH M UCTOPHUYECKHUX TPATUIUI pa3BUTHs OMOJIOTMYECKOTO 3HAHUS; TOTOBHOCTb U
CIOCOOHOCTh OOYyYaroUIMXCs PYKOBOJICTBOBATHCS B CBOEU JESATENBHOCTH ILIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, MPHUCYIIUMH CHCTEME OHMOJIOTHYeCKOro oOpa3oBaHUs; HAIWYUE SKOJOTHYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIndHOCTHBIE Pe3yabTaThl OCBOCHHS TIpeaMeTa «BHOIOTHs) TOCTUTAIOTCS B €IMHCTBE YIeOHOM
U BOCIWTATEIbHOM  JEATEIIBHOCTU B  COOTBETCTBUM C  TPAJUUMOHHBIMM  POCCUHCKHUMH
COLIMOKYJbTYPHBIMUA, HUCTOPUYECKHUMHU M JIyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMH, MPUHATHIMU B
oOmiecTBe NpaBWJIaMU U HOpPMamMH TMOBEACHHUS U CIOCOOCTBYIOT MIpOIeccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHUSA, Pa3BUTHUS BHYTPEHHEU MO3UIIUU TUYHOCTH, MATPUOTU3MA, YBAKECHUS
K 3aKOHY M IIpaBOMNOPAJIKY, YEJIOBEKY TpyJa U CTapuieMy IOKOJICHHIO, B3aWMMHOIO YBa)KCHUS,
OCpe)KHOTO OTHOIICHUS K KYJIBTYPHOMY HACICAMIO M TPATUIUSM MHOTOHAIMOHAIBLHOTO HApoJa
Poccuiickoit ®denepaiuu, Npupoie U OKPYyKarolleu cpese.

JlngHOCTHBIE PE3yNIbTaThl OCBOCHUS YUeOHOTO npeameTa «bruosorus» orpaxaroT roTOBHOCTh U
CHOCOOHOCTH 00YUAIOLIUXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3ULIMEH TUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIMM, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJAULIMOHHBIM IEHHOCTSM POCCHICKOTO OOIIECTBA, pPACUIMPEHUE KU3HEHHOTO OMNBITa M OIBITa
NESTEILHOCTH B MPOIIECCE PeAIM3alliid OCHOBHBIX HAMPABICHUM BOCIIUTATEIBHOM IEATETbHOCTH, B TOM
YHUCJIE B YACTU:

1. I'pasicoanckozo eocnumanus:

e chOpPMHUPOBAHHOCTH TPAXKTAHCKOMN MOZUIIMH 00YJArOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;

® OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00A3aHHOCTEH, yBa)KEHUE 3aKOHA U TIPABOMIOPSIKA;

® TOTOBHOCTh K COBMECTHON TBOPYECKOW IEATEIHHOCTH TPHU CO3JAAHUU YUE€OHBIX TPOEKTOB,
pelieHrnr yuyeOHbBIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

® CIOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3HIIMIO TI0 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOMN
’KM3HU U OOBICHSTE €€;

® YMEHHME YYHUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOICHCTBUS
TOJIEH ¢ pa3HbIMH YOKICHHUSIMH, KYIbTYPHBIMU IICHHOCTSIMHU M COITUAIBHBIM TOJIOKEHHUEM;

® TOTOBHOCTh K COTPYIHHYECTBY B TPOIECCE COBMECTHOTO BBIMOTHEHHUS] YYEOHBIX,
MMO3HABATENPHBIX W HCCIEIOBATEIBCKUX 3a7a4, YBAXKHUTEIbHOE OTHOIICHHE K MHEHHUIO
OTIIIOHEHTOB TMPH 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COJIEPKAHUS;

® TOTOBHOCTbh K TYMaHUTAPHOH U BOJIOHTEPCKOM JESITEILHOCTH.

2. llampuomuueckozo eocnumanus:

e chOpPMHPOBAHHOCTh POCCUHUCKONW TPaXTAHCKOW MIEHTUYHOCTH, MATPHUOTH3MA, YBAKECHHS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Iepes PoanHON, ropocTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIBTYpPY, MPOILJIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapoja Poccuu;

® [ICHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUIO U MAMITHUKAM MPUPOJBI; TOCTUKEHUIM

Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIC;

® CIOCOOHOCTH OIICHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH,
MOHMMaHWE 3HAYEHUs OWOJIOTUM B TO3HAHMM 3aKOHOB TPUPOJBI, B JKU3HH YEJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

e ujeiiHas yOeKIEHHOCTh, TOTOBHOCTD K CIYXeHHI0 OTe4ecTBY U €ro 3aluTe, OTBETCTBEHHOCTh
3a ero cyas0y.

3. /Iyx06H0-HPA6CMBEHHO20 60CRUMAHUA:

® OCO3HAHME AYXOBHBIX IIEHHOCTE POCCHIICKOTO HApO/Ia;

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBEICHUS;



CIOCOOHOCTh OILIEHHMBATh CUTYallUI0O M NMPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETO;

OTBETCTBEHHOE OTHOILUEHUE K CBOUM POJUTEINISIM, CO3/IaHHUIO CEMbU Ha OCHOBE OCO3HAHHOIO
MIPUHATHS LEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUHU € TPaAULIMAMU HapoaoB Poccunm.

4. dcmemuueckozo éocnumanus:

ACTETUYECKOE OTHOLIEHHE K MHUpY, BKJIKOYas 3CTETHKY ObITa, HAyYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOUICHHIA;

IMOHUMAaHHE SMOLMOHAIBHOTO BO3/I€MCTBUS KUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAYKEHUIO B Pa3HbIX BUJIAX UCKYCCTBA, CTPEMIICHHE ITPOSIBIATh KayecTBa
TBOPYECKOM JINYHOCTH.

5. @usuueckozo 6ocnumanusn:

NMOHMMAaHWE W peaju3alus 3J0pOBOro M 0e30macHOro obpasa KU3HH (30pOBOE IMHTAHHE,
COOJIOICHNE TUTUEHUYECKHUX MPABUI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHATUN U OT/IBIXA,
perynspHasi (u3mueckas aKTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

MMOHMMAaHKE LIEHHOCTH MPaBWJI MHAUBUIYaLHOTO U KOJUIEKTUBHOIO 0€30IaCHOI0O MOBEACHHUS B
CUTYaLUsIX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCJIEICTBUM M HENPHUSATHE BPEAHBIX MPUBBIYECK (YIMOTPEOIICHUS] aJIKOTOJIS,
HApKOTHUKOB, KYPEHHS).

6. Tpyooeozo éocnumanusn:

TFOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTU MacTepCTBa, TPY0J00ue;

TOTOBHOCTh K AKTHUBHOW JCSTEIHHOCTH TEXHOJIOTMYECKOM M COIMAIbHOM HApaBJICHHOCTH,
CHOCOOHOCTh ~ MHHUIIMMPOBATh, IJIAHUPOBATH M  CAMOCTOSATENBHO  BBINOJHATH  TaKYIO
NeSITENIbHOCTD;

UHTEpEC K pa3InyHbIM cdepam mnpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBbI;
TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA TPOTSKEHUH BCEH KHU3HU.
7. IKO102Uu1eCK020 60CRUMAHUA:

HKOJIOTHYECKH 11eJ1ecO00pa3HOe OTHOIIEHUE K TPUPOJIE KaK MCTOYHUKY KU3HH Ha 3eMJle, OCHOBE
€€ CyIlIeCTBOBAaHMS,

MOBBLIIICHUE YPOBHS OSKOJOTMYECKOW KYJIbTYphl: MPHUOOPETEHHE OIbITa TJIAHUPOBAHUS
MOCTYTKOB M OLIEHKU UX BO3MOKHBIX MOCJIEICTBUN JIJIs1 OKPYXKAIOLIEN Cpebl;

OCO3HaHUe TT00aTbHOTI0 XapaKkTepa KOJOTHIECKUX MPOOJIeM U MyTeil UX pelIeHHs;
CIOCOOHOCTH MCTOJIB30BaTh MPUOOpPETaeMble MPU U3YUYEHUU OMOIOTHH 3HAHUS U YMEHUS MPHU
pelieHny npo0seM, CBA3aHHbBIX C PallMOHAIBHBIM IPUPOAO0NOIB30BaHNEM (COOTI0CHIE TPABUIT
MOBEJICHUSI B MPUPOJIEC, HANPABICHHBIX HA COXpPAaHEHUE PABHOBECHS B PKOCHCTEMaX, OXpaHy
BUJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HEMPUSATUE NECUCTBUMN, MMPUHOCAIINX BPEIl OKPYXKAIOIIEH TPUPOIHON Cpelie, YMEHHE
MPOTHO3UPOBATh  HEONATONMPUSITHBIE DKOJIOTUYECKHUE TIOCTEACTBUS — MPEANPUHUMAEMBIX
JEUCTBHAN U MPEAOTBPAIIATh UX;

HaJU4he pPa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, OSKOJOTHUYECKOW KYJIBTYPBI, OIBITA
NEeSTeIbHOCTH  3KOJOTHYECKOM HANpaBIIEHHOCTH, YMEHMSI PYKOBOJCTBOBATbCS HMH B
MO3HABATEIbHOW, KOMMYHMKATUBHOM W COLIMAIILHOM MNPAKTHUKE, TOTOBHOCTH K Y4YacTHUIO B
MPaKTUYECKON AESITENbHOCTH IKOJIOTMUECKOI HAIIPaBIEHHOCTH.

8. llennocmu nayunozo no3nanun:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKl U OOIIECTBEHHON MPaKTUKH, OCHOBAHHOTO Ha JUAJOre KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YUTATEIbCKOM KYJIBTYpPbl KaK CpPEICTBA B3aMMOJECHUCTBUS
MEXy JIFOJIbMU U MIO3HAHUS MUDAa;

MOHMMaHUEe crHenuuKd OHOJIOTHM KaK HayKu, Oco3HaHue e€ poiau B (opmupoBaHUU
paIMOHATIBFHOTO HAYYHOTO MBIIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTABICHIS 00 OKPYKAIOIIEeM



MHUpE Kak O eAMHCTBE MPHUPOJbI, 4YeloBeKa M 0OIecTBa, B TO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEHN M peIIeHUH IPOOIeM COXPaHEHHsI IPUPOTHOIO PABHOBECHUS;

e yOEXIEHHOCTH B 3HAUUMOCTH OMOJIOTUH [yl COBPEMEHHON LIMBUIM3ALUU: 00€CIIeYeHUs] HOBOT'O
YPOBHS Pa3BUTHUSI MEAHMIIMHBI, CO3/IaHMSI EPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PeIIaTh
pecypcHble NpoOJIeMbl Pa3BUTHS YEJIOBEYECTBA; IOMCKA IyTeW BBIXOJA U3 IJI00AIBHBIX
HKOJIOTHYECKUX IPoOIIeM 1 oOecriedeHus nepexoia K yCTOHYMBOMY pa3BUTHIO, PALIMOHATIBHOMY
MCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

® 3aUHTEPECOBAHHOCTh B IOJYYEHHUU OHOJOTMYECKUX 3HAHUM B IEIAX IOBBILIECHHUS OOmIen
KYJIBTYpBl, €CTECTBEHHO-HayYHOW TIPAaMOTHOCTH KaK COCTaBHOM YacTH (DYHKIIMOHAJILHOU
IpaMOTHOCTH 00y4aroLuxcs, popMupyemMoi npu U3y4eHuu OUoJIoruy;

® I[IOHMMAaHHME CYIIHOCTHM METOAOB IIO3HAHUSA, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTh HCHOJB30BATh TOJy4aeMble 3HAHMUA /U aHAIM3a U OOBSCHEHUS SBICHUH
OKpY’KaloIIEero MUpa U IMPOUCXOAALIMX B HEM H3MEHEHMH; yMEHME JielaThb OOOCHOBAaHHbIE
3aKJIIOYCHHUST Ha OCHOBE HAYYHBIX ()AaKTOB M HWMEIOMIMXCS JAHHBIX C IENBI0 MOJYYEeHUs
JOCTOBEPHBIX BBIBOJIOB;

® CrHOCOOHOCTh CAMOCTOSITENILHO UCIOIb30BATh OMOJIOTMYECKHUE 3HAHUS [Tl pellieHus TpoliieM B
peanbHBIX KU3HEHHBIX CUTYAlLMIX;

® OCO3HAHME LIEHHOCTH HAy4YHOH JEATEIBHOCTH, TOTOBHOCTH OCYILIECTBIIATH MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JEATEIIBHOCTh MHIMBUYalIbHO U B IPYIIIIE;

® TOTOBHOCTb M CLHOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHHIO U caMOOOPa30BaHUIO, K AKTUBHOMY
IIOJIyYEHHUIO HOBBIX 3HAHUI 110 OMOJIOTMU B COOTBETCTBUM C KU3HEHHBIMM MOTpeOHOCTAMU. B
nporecce AOCTHKEHHsI JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS OOYYaroIMMUCS MPOrpaMMbl
cpenHero oo6mero o0Opa3oBaHHMA y OOYYaIOIIMXCS COBEPIICHCTBYETCS SMOLMOHAIIBHBIH
MHTEJUIEKT, MPEANOoJIaraloi copMUpOBaHHOCTD:

® CaMOCO3HaHUS, BKJIIOYAIOLIET0 CIOCOOHOCTh IMOHMMATh CBOE HMOLMOHAIBHOE COCTOSHHE,
BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON SMOLIMOHATIBLHOM c(epbl, ObITh YBEPEHHBIM B cebe;

® CaMOperyilupoBaHUs, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 34
CBOE MOBENIEHUE, CITIOCOOHOCTh a/IaliTUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHUSIM U MPOSIBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEW MOTHBALUHU, BKIIOUYAIOIIEH CTPEMIICHHUE K JOCTUKEHUIO LIEIU U YCIIEXY, ONITUMU3M,
MHHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOI U3 CBOMX BO3MOKHOCTEH;

® OMIIATUH, BKJIIOYAIOMIEH CIOCOOHOCTh IOHUMAaTh 3MOLMOHAIBHOE COCTOSHHE JIPYTHX,
YUUTBIBATh €r0 TPU OCYLIECTBICHHMM KOMMYHHUKAIMHM, CIOCOOHOCTh K COYYBCTBHIO H
COIEPEKNBAHNIO;

® COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTpPAaWBaTh OTHOIIEHUS C JAPYTUMHU
JOABMH, 3a00TUTHCS, IPOSBIATH UHTEPEC U Pa3peliaTh KOH(DIUKTHI.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaTbl OCBOEHHUs ydeOHoro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHHS  MHPOBO33PEHHS  OOYHAIOMIMXCS  MEXIUCIHILTMHAPHBIE
(MexmpenMeTHble) oOLIeHAYYHbIE MOHSTHS, OTPA’KAIOUINE IIEIOCTHOCTh HAyYHOW KapTUHBI MHUpa U
crnieun(pUKy METOI0B ITO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, SHEPTHs, IBJICHHE,
MpOLIECC, CHCTeMa, HayudHbli (akT, NPUHIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UcclieIoBaHNe, HaO0/IeHHe, U3MEepeHHe, SKCIIEPUMEHT U JIp.); YHUBEpCalbHble yyeOHbIe JEHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHMKATHBHBIE, PETyJIsATUBHbIE), oOecreuynBaioniyie  (GOpMUPOBAHUE
(GYHKIMOHATBPHOM TPAaMOTHOCTH M COIMAJIBHOM KOMIIETEHIMH OOy4aromuXcs; CIIOCOOHOCTb
0Oy4aroluXcsl HCIOJIb30BATh OCBOEHHBIE MEXIANCIMILIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSA U
YHHUBEpCaJbHbIE YUeOHBIC IEHCTBHS B TO3HABATEIBHOM U COIMAIEHON TPaKTHKE.

MeranpeameTHble pe3ynbTaThl OCBOEHHS IPOTPAMMBI  CpEIHEro oO0IIero o0pa3oBaHMs
OTpaXKaroT:

OsJ1aieHHe YHUBEPCAJIbLHBIMU Y4€OHBIMHU NO3HABATEIbHBIMH AeHCTBUAMMU:
1) b6azoevie nozuueckue oeilicmeus:

® CaMOCTOATENBHO (OPMYIMpPOBaTh W aKTyalIM3HpOBaTh MpobieMy, paccMaTpuBaTh €
BCECTOPOHHE;



WCTIOJIB30BaTh MPHU OCBOCHUM 3HAHWK MPUEMBI JIOTHYECKOTO MBINUICHUS (aHANIM3a, CUHTE3a,
CpaBHEHHUS, KiaccuUKanuu, 000OIIEHUs), PACKPHIBATH CMBICI OHOJIOTHYECKHX TOHSATUI
(BBLACTIATH WX XapaKTEPHbIC IPU3HAKH, YCTAHABIMBATD CBS3U C IPYTUMU TTOHSITHSIMH);
OTIPENIEIIATH IETH NEeSITeIbHOCTH, 33/1aBasi TapaMeTPhl M KPUTCPUH UX JOCTHIKEHHSI, COOTHOCHUTh
Pe3yabTATHI AESITEIBHOCTH C TIOCTABICHHBIMH LIEISIMU;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS J1s1 O0BsICHEHUS (PAKTOB U SIBIICHHUN KUBOM MPUPOJIBI;
CTPOUTH JIOTMYECKHE pacCyXICHHsS (MHAYKTHBHBIC, IEAYKTUBHBIC, TI0 AHAJIIOTUH), BBISBIATH
3aKOHOMEPHOCTH M IMPOTUBOPEUHS B PACCMATPUBACMBIX SIBIICHHUSX, (POPMYITHPOBATH BBIBOJIBI U
3aKIIIOYCHUS;

NPUMEHSATh CXEMHO-MOJICIbHBIE CpEACTBA JUIS MPEICTABICHHUS CYIIECTBEHHBIX CBSI3eH W
OTHOIICHUI B MU3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUUI Pa3HOTO Poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIaH peIIeHUs MpoOJeMbl ¢ YYETOM aHAIM3a MMEIOLINXCS MaTEpUAIbHBIX H
HEMAaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JICATEIBHOCTh, OLEHHBATH COOTBETCTBUE PE3YJIbTATOB LEISAM,
OLICHUBATh PUCKH MOCIICICTBUI NESATSILHOCTH,

KOODJMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHSX pEAbHOIO, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX TPo0IeM;

2) 6azoeble uccnedosameibCKue OClUCMEUA:

BIIa/IETh HAaBbIKAMHU y4eOHO-MCCIIEOBATENLCKON U TPOEKTHOW JESATEIbHOCTH, HaBBIKAMU
paspernieHus mpobiem; o0s1agaTe cnocOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETEHOMY TTOHCKY
METOJIOB peIeHHsI MPAKTUYECKUX 3a/1ad, IPUMEHEHHUIO PA3TUYHBIX METOJIOB MTO3HAHNUS;
UCIOJIb30BaTh pAa3JIMYHbIE BUABl JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €ro
HMHTEpIpETaIi, TpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YU€OHBIX CHUTYyallMsIX, B TOM YHUCJIE TIPU
CO3/IaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

¢bopMUpOBaTh HAYYHBIA THUI MBIIIJICHHS, BIaJ€Th HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBHIMU
MOHSATHUSAMH U METOJIaMU;

CTaBUTb M (HOPMYIUPOBATH COOCTBEHHBIE 3alauyd B 0Opa30BATENbHON EATETLHOCTH U
KU3HEHHBIX CUTYaIIUsIX;

BBISIBIIATH MIPUYHUHHO-CJIC/ICTBEHHBIE CBS3U U aKTYaJIM3UPOBATh 33/1a4y, BBIJIBUTATh THIIOTE3Y €€
pelIeHus, HaXOAUTh ApTyMEHTHI 17151 TOKa3aTeIbCTBA CBOUX YTBEPKACHUN, 3a/1aBaTh TapaMeTphbl
Y KPUTEPUU PEIICHHUS;

aHAIM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUs 3a7a4i PEe3yJIbTaThl, KPDUTHUECKH OIEHUBATHh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISTh II€TICHANPABICHHBIA TMOUCK TIEpeHOCca CPEIACTB M CHOCOOOB JEWCTBUSA B
poeCCHOHAITBHYIO CPEy;

yYMETh NIEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO M TTPAKTUUYECKYIO 00JIACTH KU3HEACSTEIILHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIIBUTATh HOBBIC UJICH, TIPE/IaraTh OPUTHHAIBHBIC MTOAXObI U PEIIECHUS; CTABUThH MPOOIEMBI
Y 3aJ1a4yH, JIOMYCKAOIINE albTePHATUBHBIE PEIICHNUS,

3) Oelicmeusn no pabome c ungopmayuei:

OPHEHTUPOBATHCS B Pa3IMYHBIX HICTOUHUKAX HH(POpMaIiK (TekcTe yueOHOT0 ocoous, HayqHO-
MOIYJISIPHOM JINTEpaType, OMOJIOTHYECKHX CIIOBApsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX 0azax
NaHHBIX, B MHTepHeTe), aHaIM3upoBaTh WHOOPMALHMIO pa3IUYHBIX BUAOB U  (QOpM
MIPEJCTaBIICHHS, KPUTUICCKH OIICHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPECUHBOCTD;
(GbopMyIHpOBaTh 3alpOChl W MPHUMEHSATh pa3IHMYHBIE METOABl TpPHU IOWCKE H OTOOpe
Ononorndeckoit nHGopMaIuu, HEOOXOAUMOM TSl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

MpUOOpeTaTh OMBIT HCIONB30BaHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHIA,
COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IIMYHBIX IIOMCKOBBIX CHCTEM;
CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAJIbHYIO  (OpMy TMpeACTaBICHUS  OWOJIOTHUYECKOU
uHpopmanuu (cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U JP.);



HCIIOJIb30BaTh HAy4YHBIH S3bIK B KadecTBe CpeacTBa npu paboTe ¢ OHOIOrHYecKoi
uH(popManuen: MPUMEHITh XUMHUECKUEe, (PU3NUYECKHEe W MAaTEeMAaTUYECKUE 3HAKU U CHMBOJIBI,
dbopMyibl, abOpeBUaTypy, HOMEHKIATypy, HCIIOJIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEJCTBA HAIJISAHOCTH; BIAJE€Th HAaBBIKAMU pAaclO3HABaHMWS M 3aIUThI
uHpopmanuu, HPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBiajieHne YHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH J1eHCTBUSIMU:
1) oowenue:

OCYIIECTBIISATh KOMMYHHKAIIUU BO BCeX cdepax KU3HU; aKTUBHO YYaCTBOBATH B JIMAJIOTE HIIU
JTUCKYCCUU TIO CYHIECTBY OOCYKJaeMoW TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BHICKA3bIBaTh
CYXJEHMSI OTHOCUTEJIBHO BBIIIOJIHEHUS MpeJlaraéMoOd 3a Jaud, Y4YUThIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTrUX YUaCTHUKOB JUAJIOTa WM JUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpellCTBa OOIICHMsS, TOHUMATh 3HAYEHHE COIMAJIbHBIX 3HAKOB,
MPENOCHIIIOK BOSHUKHOBEHHS KOH(MIMKTHBIX CUTYAIMi; YMETh CMATYaTh KOH(QJIUKTHI U BECTH
MI€PErOBOPBHI;

BIIQ/IETh PA3IUYHBIMU CIIOCOOAMH OOIICHUS M B3aMMOJCHCTBHS; MOHUMATh HAMEPEHUS IPYTHUX
JOJEeH, TPOSBIATh YBAXKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOM (opme
(bopMyIUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEICTB;

2) coemecmnasn 0esmenbHoOCHIb:

MMOHMMATh M HCIOJB30BATh MNPEUMYIIECTBA KOMAHJAHOW M WHIUBUAYAJIbHON palbOThl MpHU
pelieHny OUOIOrHYecKoi mpo0IeMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHUS TPYIIITOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YI4eOHOH 3a1auu;

BEIOMpATh TEMAaTHKy M METOJbI COBMECTHBIX JEHUCTBUH € YYETOM OOIIUX HWHTEPECOB U
BO3MOXKHOCTEH Ka)KA0I0 YWieHAa KOJJICKTHBA;

MPUHUMATH LTI COBMECTHOM ESITEIbHOCTH, OPTaHU30BbIBATH M KOOPJIMHUPOBATH JACHCTBHS MO
€€ JOCTH)KEHUIO: COCTaBJIATh IUIAH JEMCTBUM, paclpenensaTb pPOJU C YYETOM MHEHHH
Y4aCTHUKOB, 00CYKJaTh pe3yJbTaThl COBMECTHOU paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJ[a M BKJIaJa KAKIOTO YIaCTHIKA KOMaHIbl B OOIINI pe3ybTaT
o pazpaboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHMBATh HWJEU C TMO3UIMU HOBU3HBL, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYAIUSAX, MPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITH MHUITUATHBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1eHCTBUAMM:
1) camoopzanuzayusn:

HCIOJIb30BaTh OMOJIOTMYECKHUEe 3HAHUS JJIs BBISBICHUS MTPOOJIEM U UX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaLlUsX;

BBIOMPAaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHMU 1I€JE€BBIE U CMBICIOBbIE YCTAaHOBKM B CBOMX
JIEUCTBUAX M MOCTYINKAX MO OTHONIEHUIO K >KMBOM MPHUPOJIE, CBOEMY 3JI0POBBIO M 3J0POBBIO
OKPYKAIOILUX;

CaMOCTOSITENILHO OCYIIECTBIISATH MTO3HABATENBHYIO I€ATEIbHOCTD, BBISIBIISATH IPOOJIEMBI, CTABUTH
u (GOopMyIHpOBaTh COOCTBEHHBIE 3a/aud B 0Opa30BaTENbHOU JAEATEIBHOCTH M KHU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pEIHIeHUs MpoOJeMbl ¢ Y4ETOM HUMEIOLINXCS PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apIyMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IMIMPOKOH SPYAMLIMU B pa3HBIX 00JacTAX
3HaHUi, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpPHBIH YPOBEHD;



2) camokonmpons:

AaBaTb OLCHKY HOBLBIM CHUTyalllsIM, BHOCUTb KOPPCKTHUBBI B JCATCIBHOCTb, OLCHHBATH
COOTBETCTBHUEC PE3YJILTATOB LECIIAM;

BJIaACTh HABBIKaAMH IMO03HABaTEILHOMN pe(bJ'ICKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX HeﬁCTBHﬁ u
MBICJIIMTCIIBHBIX ITPOLCCCOB, UX PC3YJILTATOB U OCHOBaHHﬁ; HCIIOJBb30BaTh HpI/IéMBI pe(bneKch
JJIs1 OOCHKW CUTyalluu, BI)I60pa BCPHOI'O PCIICHM,

YMETHh OICHUBATh PUCKHU K CBOCBPEMCHHO IIPUHUMATD PCHICHUSA 110 UX CHUXKCHUIO,

IIPUHUMATh MOTHBbI U ApT'YMCHTBI APYTrUX IIPH aHAJIU3€C PE3YJIbTAaTOB ACATCIbHOCTH,

3) npunamue ceda u opyux:

MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH JIPYTOro YeJlI0oBeKa.

INPEJIMETHBIE PE3YJIBTATDBI
[IpenmeTrHble pe3yabTaThl OCBOSHHS IPOrpaMMBbl IO OMOJIOrMH Ha 6a30BOM YPOBHE BKIIIOYAIOT

CHCHI/Iq)I/I‘IeCKI/IC JJIA y‘IC6HOFO npeamMceTa «buonorusy» HAaYYHBbIC 3HAHHA, YMCHUA U CII0COOBI JercTBUi

I10 OCBOCHHIO, MHTCPIIPETAINU U Hp€06p330BaHI/IIO 3H3,HI/II>1, BUbBI ACATCIIBHOCTH I10 IMOJTYYCHHUIO HOBOI'O

3HaHUA U IPUMCHCHUTIO 3HAaHUH B Pa3IMIHBIX y‘Ie6HI)IX CUTyallMiX, a4 TAKXKC B PCAJIbHBIX KU3HCHHBIX

CUTYalUsiX, CBA3aHHBIX ¢ Ouonorueil. B mporpamMMe npeamMeTHble pe3ysbTaThl MPEACTABIEHBI 10 T01aM

o0OydeHUsI.

HPCHMCTHHG PE3YyIbTaTbhl OCBOCHUS y‘IC6HOFO npeamMceTa «buomorus» B 10 KiIacce JOJI2KHBI

OTpaxXarThb:

c(OPMHPOBAHHOCTh 3HAaHUM O MecTe W pOoJM OWOJIOTUM B CUCTEME HAY4YHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOI €TEeCTBEHHO-HAyYHOW KapTHHBI MUpa U
Hay4YHOT'O MHPOBO33PEHHUS; O BKJIaJle POCCUICKUX U 3apYOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosiorny; GyHKIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa JIJIsl peIIeHUs )KU3HEHHbIX 3a/1ay;

YMEHHUE DPACKPBIBATh COJIEp’KaHHE OUOJOTMYECKUX TEPMHUHOB M TOHATHUM: >KU3Hb, KIETKa,
opraHusM; MeTaboau3M (0OMEH BeIIeCTB M  IpEeBpalleHue HHEPruu), IOMeocTa3
(camoperynsusi), YpOBHEBas OpraHU3alUsl JKUBBIX CHCTEM, CaMOBOCIPOHM3BEIECHUE
(penponyKIys), HACIEACTBEHHOCTb, I3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3JaraTb OHOJOTWYEeCKHe Teopuu (KIETOYHas, XpOMOCOMHAas, MYyTalllOHHas,
LEHTpaJIbHAs J0rMa MOJIeKynsapHoi Ouornoruu, 3akonbl (I. Mengens, T. Moprana, H.U.
BaBuioBa) u 3akoHOMepHOCTH (3apoablieBoro cxonactsa K.M. bapa, onpenenste rpaHuibl UX
IIPUMEHMMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJIQJIETh METOAAMH HAYYHOT'O MIO3HAHUS B OMOJIOTHH: HAOJII0JJICHUE U OMTUCAHUE )KUBBIX
CHCTEM, MPOLIECCOB U SIBICHUIN; OpraHU3als U MPOBeAeHNUE OMOIOTHUYECKOr0 SKCIIEPUMEHTA,
BBIIBIDKEHNE THUIOTE3bl; BBIABICHUE 3aBUCUMOCTH MEXIY HCCIEAyEMbIMH BEIMYNHAMU,
OOBSICHEHHE TMOJYYEHHBIX PpEe3yJIbTaTOB, MCIIOJb30BAaHHBIX HAYYHBIX IOHATHH, TEOpuil Hu
3aKOHOB; YMEHHUE JIeNIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPHU3HAKU BBIACNSTH CYLIECTBEHHBbIE MPU3HAKH BHPYCOB,
KJICTOK ITPOKAPHOT U 3YKAPUOT; OJHOKIETOUHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB; 0COOEHHOCTH
MIPOIIECCOB: OOMEHA BEILECTB M MPEBPAILEHHUs SHEPTHH B KIIETKE, (POTOCHHTE3a, TIIACTUYECKOTO
U 3HEPreTMYeckoro oOMeHa, XeMOCHHTE3a, MUTO3a, Me03a, OIUIOAOTBOPEHUS, PA3MHOKEHHUS,
WHJIMBUIYIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTCHE3);

YMEHUE TNPUMEHSATh MOJIY4YEHHbIE 3HAaHUS JUIsl OOBSICHEHUS OHOJIOTMYECKUX IPOLECCOB H
SBJICHUM, U1 IPUHATHUS IPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM JKU3HHU C 1I€JIbI0 00eCIeUeHMSI
0€30IIaCHOCTH CBOETO 3/I0POBbsi U 3J0POBbS OKPYKAIOLIMX JIOJAEH, COOIIOAEHUS HOPM



IPaMOTHOTO TOBEACHHUS B OKpYXKaIOMEH NPHUPOMHON Cpele; MOHMMaHHWE HEOOXOTUMOCTH
MCIOJI30BAHUS JOCTHKCHU I COBpPEMEHHOM ounonoruu TUTST paIroHaTBHOTO
MIPUPOTOTIONB30BAHUS;

YMEHHE PeIllaTh JJIEMEHTaPHbBIE TeHETUYECKHE 3a/1a9l Ha MOHO- U JUTUOPUIHOE CKPEIIMBAHKE,
CIICTUICHHOE HACIIEJIOBAaHWE U OWOJIOTMYECKUE 33Ja4M; COCTABJISITH CXEMBl MOHOTHOPHIHOTO
CKpEIIMBAHUS JJIsl IPEICKa3aHusl HACIICJOBAHUS TIPU3HAKOB y OPraHU3MOB, MIEPEHOCA BEIIESCTB
Y SHEPTUHU B dKocHUcTeMax (LeNu MUTaHus);

YMEHHE BBITIOJHATH JIA0OPATOPHBIC W NIPAKTHUYECKUE PaOOThI, COOIIIOIATh MPaBUIIa pU padboTe
¢ y4eOHBIM 1 1a00PaTOPHBIM 000PYIOBAHUEM;

YMEHHE KpPUTHYCCKH OILICHWBAaTh W WHTEPIPETUPOBATh HMH(POpPMAIHMIO OHUOJIOTHYECKOTO
COJIEpKaHUsl, BKIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHUS W3 pa3indHbIX UCTOYHUKOB (CMU,
HAy4YHO-TIOMYJISIPHBIE MaTepUalbl); 3TUYCCKHUE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
OHMOJIOTHH, METUIINHE, ONOTEXHOJIOTUH, PACCMATPUBATH MIO0ATLHBIC IKOJIOTUICCKUE TPOOITIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBCHHYIO TTO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIEHUsI, 0000111ast OMOJIOTHYECKYIO
MH()OPMALIMIO U3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BATh TOHSTHWHBIN ammapar
OHMOJIOTHH.

Hpe,Z[MeTHHe pe3yiIbTaTbl OCBOCHUA y‘I66HOI‘O npeamMeTa «buonorus» B 11 kaacce AOJIKHBI OTpaKaThb:

cOpPMUPOBAHHOCTh 3HAHUI O MECTe M pOJIM OHOJOTMM B CHCTEME HAyYHOro 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpa U
HAYYHOTO MUPOBO33PEHHUS, O BKJIAJIE POCCHUICKHUX U 3apYOEKHBIX yUEHBIX-OHOJIOTOB B pa3BUTHE
6uosioruy, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJEp)KaHHE OMOJIOTMYECKUX TEPMUHOB W TMOHATHUI: BHI, HOMYJIALMS,
reHO(OH, JBOIIONHUA, JABWXKYIIUE CUIBI ((PaKTOphI) HSBOJIOIUH, TMPUCIIOCOOIEHHOCTh
OpPraHu3MOB, BHJ000pa30BaHUE, SKOJIOTHYECKHE (AKTOPBI, HKOCUCTEMA, IPOTYLEHTHI,
KOHCYMEHTBI, pe/IyLIeHThI, [IeNH MUTaHUs, SKOJOrMyecKas mupamMmuaa, OMoreoneHos, ouocgepa;
yMEHHUE U3Jlarath Onosioruuyeckre Teopuu (aBostormonHas reopus Y. JlapBuHa, CHHTeTHUECKas
TEOpHsI IBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablimeBoro cxoactsa K.M. boapa,
yepeloBaHUsl TTIaBHBIX HampaBlieHui u mytel sBosmonuu A.H. CeBepiioBa, yuenus o ouocepe
B.U. Bepnasnckoro), onpenensiTh FpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIETh METOJaMH HAYYHOT'O TO3HAHUS B OMOJIOrHH: HAOIIOAEHUE U OTIMCAHUE HKUBBIX
CHCTEM, MPOLIECCOB U SIBJICHUHN, OpraHu3alys U NpoBeleHUe OMOJIOTHYECKOro SKCIEePUMEHTa,
BBIIBIDKEHHE THUIOTE3bl, BBISBICHHE 3aBHUCUMOCTH MEXJIY HCCIEIyeMbIMU BEIUYMHAMU,
OOBSICHEHHE TOJIYYEHHBIX pPE3yJbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX TOHSATHI, TEOpuUd U
3aKOHOB, YMEHUE JIeJIaTh BHIBObI HA OCHOBAHHH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHHS OHUOJIOrMYECKHX OOBEKTOB: BHJIOB,
MOMYJISIIINM, TMPOAYIIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOIreOlE€HO30B M DKOCHUCTEM,
OCOOCHHOCTH  IPOLIECCOB:  HACJIEACTBEHHON W3MEHUMBOCTH, €CTECTBEHHOrO O0TOOpa,
BUJI000pa30BaHUs, IPUCIIOCOOIEHHOCTH OPraHU3MOB, JAEUCTBUS SKOJIOTHUECKUX (PaKTOPOB Ha
OpraHMU3MBl, IEPEHOCA BEUIECTB U OTOKA YHEPTHH B SKOCUCTEMAX, AaHTPOIIOT€HHBIX N3MEHEHUN
B DKOCHUCTEMAax CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX IUKIOB B
ouocdepe;

yMEHHUE TPHUMEHATh IOJyUYE€HHbIC 3HAHUA I OOBSICHEHHsS OHOJIOIMYECKHX IPOLIECCOB U
SIBJICHHM, IS IPUHATHUS TPAKTUYECKUX PEIICHUN B IIOBCEIHEBHON KU3HHU C 1IENBI0 00eCTIeueHHs
0€30IaCHOCTH CBOETO 3[0pPOBbS W 370POBbSl OKPYXKAIOMIMX JIIOJCH, COONIOJCHUS HOPM
IPaMOTHOTO TOBEACHHUS B OKPY)KAIOLIEH NPHUPONHON cpene, MOHMMaHHE HEO0OXOAMMOCTH



HCII0JIb30BAHUS JOCTUKEHUU COBPEMEHHOM ouonoruu JUTSt palroOHAIBHOTO
IIPUPOIOIOIB30BAHUS;

® yMEHME pellaTh 3JEMEHTApHbIE OMOJOTNYECKUE 3aaUH, COCTABIISTh CXEMBbI [IEPEHOCA BELIECTB
Y DHEPIUH B SKOCUCTeMaXx (LIeTH MUTaHMUs);

® yMEHHE BBINOJHATH JTA00OPATOPHBIC U MPAKTHUECKUE PAbOThI, COOJIIOAATh MTPaBUia Ipu padoTe
C Y4eOHBIM H JTA0OPATOPHBIM 000PYI0BAHUEM;

® YyMEHHEC KpPUTHYECKH OICHUBATh W HHTEPIPETUPOBATh HWHQPOPMAIHIO OHOJIOTUYECCKOTO
COJZIep KaHUsl, BKJIFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3]IMYHBIX UCTOYHUKOB (CpeICcTBa
MaccoBOW HWH(OPMAIIMU, HAYYHO-TIOMYJISIPHBIE MaTepUalibl), paccMaTpUBaTh TJIOOATbHbIC
HKOJIOTUYECKHUE MTPOOIIEMBI COBPEMEHHOCTH, (JOPMUPOBATH IO OTHOIIICHHUIO K HUM COOCTBEHHYIO
MO3UITHIO;

® yYMEHHE CO3/I1aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIIEHNsI, 0000111ast OMOIIOTHYECKYIO
WHPOPMAIIMIO M3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJB30BATh MOHSATHWHBIA armapar
OHMOJIOTHH.

COJEPKAHUE KYPCA

10 KJIACC

1. Buonorus kak Hayka
Mertoapl HayyHoro mosHaHus. OOBEKT u3ydeHHs] OMosoruu — kuBasg npupoaa. OTIHMUUTETbHBIE
IIPU3HAKU KUBOM MPUPOJBI: YPOBHEBas OpraHuzanus U 3Boironus. OCHOBHbIE YPOBHM OpraHU3allUU
KUBOW Tpupoabl. Ponb Ouonmormyeckux Tteopuid, ujeid, rumnore3 B (HOPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHOHAY4YHON KapTUHBI MuUpa. MeToabl TO3HAHUS JKUBOU IIPUPOJIBI.
Lemoncmpavuuu.:
Ilopmpemeur: Y. lapsun, I'. Menaens, H.K. Konbsuos, /Ix. Yorcon u @. Kpuk.
Tabnuyst u cxemovl: «MeTOABI TO3HAHUS KUBON TMPUPOJIBI.

2. 7KuBble cHCTeMBbI H HX OPraHu3alus
Metoabl TO3HAaHUS JKUBOM MNpHponbl (HAOIIOAEHHE, SKCIIEPUMEHT, OINMCaHUe, W3MEpEHHE,
KJ1accu(uKanus, MOIETMPOBAaHUE, CTATUCTUYECKask 00pabOTKa JaHHBIX).
Lemoncmpauuu:
Tabnuyer u cxemvi: «OCHOBHBIE IPU3HAKU KU3HW», «Y POBHU OpraHU3alMy )KUBOH IPUPOJIBD».
Obopyoosanue: monens monekyinsl JTHK.

3. XHMHYeCKHI COCTaB U CTPOEHHUE KJICTKH
Pa3Butne 3Hanumii o knerke (P. I'yk, P. Bupxos, K. bap, M. llIneiinen u T. llIBann. Knerounas teopus.
Ponp kieToO4YHON TEOpUM B CTAHOBJIEHMHM COBPEMEHHOM €CTECTBEHHOHAyYHOM KapTHHBI MHDpA.
Xumunyeckuil coctaB kieTku. CtpoeHue kieTku. OCHOBHBIE YaCTHU U OPraHOUbI KIETKU, UX (PyHKINU;
JOSJIEPHBIE U sIAEPHBIE KIETKU. POJIb HEOPraHNYECKUX U OPraHUYECKHX BEIIECTB B KJIIETKE U OpraHUu3Me
YeJI0BEKa.
Lemoncmpayuu.:
Ilopmpemui: A. JleBenryk, P. I'yk, T. llIBann, M. Illnetinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panknun, K.M. bap. [lnarpammer: «Pacnpenenenne XMUMHUUECKHUX 2JIEMEHTOB B HE)KUBOM
npupoe», «Pacrpenenenre XUMHYECKUX 3JIEMEHTOB B )KMBOM IIPUPOIEH.
Tabnuywt u cxemvi: «Ilepruoanueckas TabNIMLA XUMUYECKHUX AJIEMEHTOBY, « CTpOSHHE MOJIEKYIIBI BOBI»,
«buocunTes 6enka», «CTpoeHue MoeKyssl 6enka», «Ctpoenne pepMenTay, «HykienHOBbIE KUCIOTHI.
JHK», «Ctpoenune monekyinsl AT®D», «CtpoeHne 3ykapuoTHYECKON KIIeTKW», «CTpOeHUE KUBOTHOU
KJIeTKn», «CTpOoeHHe pacTUTENbHOU KJIETKH», «CTpOCHUE MPOKAPUOTHUYECKON KIIETKH», «CTpoeHue
SApA KIETKUY, «Y TIEBOABDY, «JIMIUIbD).
ObopyoosaHue: CBETOBOW MHKPOCKON, OOOpPYAOBAaHHE IJIsi TPOBEICHHsI HAOIIONCHUN, W3MEPECHUMH,
HKCIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.
Jlabopamopusie pabomwi: JlaGoparopHas padora No 1. «/3yueHne KaTaIMTHYECKOW aKTHMBHOCTH
(bepMeHTOB (Ha MpUMepe aMIIIa3bl UK Katanasbsl)». JlabopaTopuas padora Ne 2. «M3ydeHue cTpoeHust




KIJIETOK PACTEHUH, )KUBOTHBIX M OaKTEpHil MOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpernapaTax U UX
OMHUCaHUE».

4. Ku3HeneATEIbHOCTDH KIETKH
OOMeH BellecTB M MpEBpallleHUs SHEPTUU — CBOMCTBA KUBBIX OpraHu3moB. OOecredeHue KIETOK
sHeprueit. ®otocunres. Duepreruueckuii oomen. Ctpoenue u ¢pynkuun xpomocom. JJHK — HOCuTENH
HACJIEICTBEHHOW MH(pOpMAaIMK. 3HaYeHHE MOCTOSHCTBA Yucia U GOpMbI XpOMOCOM B KileTKax. ['eH.
I'enernyeckuit kojn. buocuHTe3 OenKOB W ero perynsiius. BuUpychl — HEKIETOYHBIE (OPMBL.
[Ipopunaktuka CIIM/la. T'ennas wu kieTtouyHas uHXeHepusa. [IpoBeaeHHe OHOTOTHYECKHUX
UCCIIEIOBaHMM: HaAOMIOJeHHEe KJIETOK pACTeHHM M JKUBOTHBIX IOJI MHUKPOCKONIOM Ha TOTOBBIX
MHUKpOIIpenaparax M HX OIUCAaHUE; CPAaBHEHHE CTPOEHUS KIETOK pACTEHUM U IKUBOTHBIX;
[IPUTOTOBJICHUE U ONMCAHNE MUKPOIIPENApaTOB KIETOK PACTEHHUIA.
Lemoncmpayuu.:
Ilopmpemur: H.K. Konbnos, .. UBanosckuii, K.A. Tumupsses.
Tabnuyst u cxemvl: «Tunbl nurtanusy, «Metadomuzmy», «MHUTOXOHAPUD», « IHEPTETHICSCKHIA 0OMEH»,
«Xnopomnacty, «Porocuntesyn, «Ctpoenue JJHK», «Ctpoenue u pyHkunonupoBanue reHay, «CHHTE3
Oenkay, «'eHeTnueckuii kKoay», «Bupyce», «baktepuodaru», «CTpoeHne u KU3HEHHBIN LUKI BUpYyca
CIINda, 6akrepuodaray, «Pemnukanus JJHK».
Obopyoosanue: monemu-amumkanun «Yasoenne JIHK wu Tpanckpunmus», «buocuHTe3 Oenmkay,
«CTpoeHue KieTku», Mozenb cTpykTypsl JTHK.

5. Pa3MHoOxkeHHe U MHAUBHUAYAJIbHOE PA3BUTHE OPTaHU3MOB
Jlenenue KJIETKM — OCHOBAa POCTa, Pa3BUTHUA W Pa3MHOXKEHHs opraHu3MoB. [lonoBoe u OGecmosoe
pazMHOkeHue. Murto3. Meiio3. OmnonorBopeHue, ero 3HaueHue. VIcKycCTBEHHOE OIUIOJOTBOPEHUE Y
pacTeHuii u XKMBOTHBIX. HIMBUAYyanbHOE pa3BUTHE opraHuzMa (oHToreHes). IlpuuuHbl HapymieHUi
pa3BUTHS OpraHu3mMoB. HMHAMBHIyalnbHOE pa3BUTHE 4YeEJIOBEKAa. PenpoIyKTHBHOE 310pOBbLE.
[locnencTBust BIMSIHUSL aJIKOrOJil, HUKOTHMHA, HAPKOTUYECKHX BELIECTB HA pPa3BUTHE 3apojbllia
yesioBeka. MHOrooOpasue opraHu3MoB.
Llemonucmpayuu:
Tabauywvl u cxemvi: «@OPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «J/{BOMHOE OTUIOJJOTBOPEHUE Y IIBETKOBBIX
pacTteHuii», «BereraTuBHOE pa3MHOKEHUE pacTeHui», «Jlenenue kietku OakTepuit», «CTpoeHue
MOJIOBBIX KJIETOK», «CTpoeHue xpomocoMbly, «Knetounsiit mukiy, «Permmukamus JTHK», «Mutosy,
«Meiio3», «lIpsamoe u HempsiMmoe pa3BUTHE», «l'aMeTOoreHe3 y MIIEKONMUTAIOIIUX M YEIOBEKay,
«OCHOBHBIE CTAJIUN OHTOTEHE3aY.
ObopydosaHue: MUKPOCKOII, MUKpoIripenapaTsl «CrepMaTo30U/Ibl MICKOMHUTAIOMIETOy, «SlilexneTka
MJIeKonuTaniero», «KapruokuHes B KIETKax KOpenIka Jiyka», MarHUTHas MOJEIb-alIuIuKanus
«/lenenue knetkny», moaens JJHK, Moxens MeTadazHoit XpoMOCOMBEI.
Jlabopamopusie pabomwi: JlabopaTopHas padota Ne 3. «HaGmrogeHue MuTo3a B KJIE€TKaX KOHYMKA
KOpelllka JyKa Ha FOTOBBIX MHUKpompemnaparax». JlabopatopHas pabora Ne 4. «3yueHue cTpoeHus
TTOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIpENapaTaxy.

6. HaciencTBeHHOCTH H H3MEHYHMBOCTH OPraHU3MOB
I'eneTnka — Hayka O 3aKOHOMEPHOCTSIX HACIEICTBEHHOCTH M W3MEHUYMBOCTH. [. Mengenp —
OCHOBOIIOJIO)KHUK TE€HETHKU. ['eHeTudyeckas TEpPMHUHOJOTHUS M CHUMBOJHMKA. 3aKOHOMEPHOCTH
HacienoBaHMWs, ycTaHoBieHHble ['. MennmenmemM. XpoMOCOMHass TEOpusi  HACJIEICTBEHHOCTH.
CoBpeMeHHbIe NpeICTaBlIEHUs O reHe 1 reHome. [ 'eneTuka nona. HacienoBanue, ClIeNIEHHOE € TTOJIOM.
HacnencrBenHass 1 HeHacleACTBEHHAs: U3MEHYMBOCTh. BiMsiHHME MyTareéHOB Ha OpraHu3M 4YeJOBEKa.
3HaueHue TeHEeTUKH 1Tl MEAUIIMHBI U celeKuu. HacneacTBeHHbIe OOJIE3HU YellOBEKa, UX TPUUUHBI U
npodunakTuka.
Lemoncmpavuuu.:
Iopmpemeui: I'. Menaens, T. Mopran, I'. ne ®pus, C.C. YerBepuxos, H.B. Tumodees-Pecosckuii, H.W.
Basuiios.
Tabnuysr u cxemol: «MOHOTHOPUAHOE CKpEHIMBAaHHE M €ro LUTOTEHETHYeCKass OCHOBa», «3aKOH
pacierieHusi W €ro IUTOTCHETHYEeCKas OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumHoe
cKpemuBaHue»,  «llurtonormueckue  OCHOBBI  JUTHOPUAHOTO  CKpelluBaHus»,  «Meio3y,
«B3auMoelcTBrUE aJUICNIBHBIX T€HOBY», «l €HETHYECKUE KapThl PACTEHHM, dKMBOTHBIX M YEJIOBEKay,
«I['eneruka nona», «3aKOHOMEPHOCTH HACJIEI0BAHMS, CUEIJIEHHOTO ¢ MOJI0M», «KapnoTumnsl yenoBeka




Y )KHUBOTHBIX», «BUBI M3MEHYMBOCTHY, «MoaupuKkannoHHas H3MEHIUBOCThY, «HacnenoBanue pesyc-
bakTopay, «I'eHeTuka rpymni KpoBu», «MyTallMOHHAas U3BMEHYUBOCTD.
Obopyoosanue: MO/IeJIU-aIILITUKAIITT «MonorubpumaHoe CKpEIIUBaHUE, «Henonnoe
JOMUHUpOBaHUE», «JlurubpuaHoe ckpemuBanue», «llepekpécT XpoMOCOM», MHUKPOCKON U
MuKpomnpenapar «/[pozodunay» (Hopma, myTaruu GopMbI KPBUTEEB U OKPACKH Tema), repoapuii «I'opox
IIOCEBHOM».

7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH
Cenekmusi. Yuenne H.M. BaBumoBa o 1eHTpax MHOTooOpa3usi W TMPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii. OCHOBHBIE METO/IbI CEJICKIUU: THOPUAN3ALNS, UCKYCCTBEHHBIH OTOOp. YCIEeXU CEJIEKIUH.
buorexnonorusi, ee IOCTHIKEHMsS. ODTUYECKHUE AaCIEKThl PA3BUTHUSI HEKOTOPBIX MCCIEIOBAHUI B
OouoTexHonoruu (KJIOHUpOBaHUE YenoBeka). [IpoBenenue OMOIOTUYECKUX HUCCIIEeIOBAaHUI: BBIABICHUE
MPU3HAKOB CXOJCTBA 3apOJbIIICH YETOBEKA W JPYTUX MIICKONMHUTAIOUIMX KaK JI0Ka3aTelbCTBO HUX
pPOJICTBA, MCTOYHMKOB MYTAareéHOB B OKpyKarolleil cpeie (KOCBEHHO) M OLIEHKAa BO3MOXHBIX
MOCJIC/ICTBUI UX BJIMSHUS HA COOCTBEHHBIN OPraHU3M; COCTABIICHUE MPOCTEHIINX CXEM CKpPELIUBAHMUS;
pellleHre SJEeMEHTApHBIX TeHEeTHUYECKUX 3a]ad; aHali3 U OICHKAa ATHUYECKHUX acCleKTOB pa3BUTHUSA
HEKOTOPBIX UCCIICIOBAHUM B OMOTEXHOJIOTUH.
Lemonucmpayuu:
Ilopmpemur: H.W. BaBunos, U.B. Muuypumn, I'./[. Kapneuenko, M.®. MBaHoB.
Tabnuysr u cxemwvl: kapta «LIeHTpBI TPOUCXOXKACHUSA M MHOTOOOpa3us KYJIbTYPHBIX PACTEHUN»,
«[Topoapl JOMAaIIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHUui», «OTnanéHHas THOPHIU3ALMSI,
«Pabotsl akagemuka M.®D. VBanoBay, «l[lomumnounus», «O0bekThl OMOTEXHONOTUNY, «KieTouHbie
KYJBTYpHI ¥ KJIOHHpOBaHUE», «KOHCTpyHpoOBaHHE U MIEPEHOC TEHOB, XPOMOCOM.
Obopydosanue: MyISDKU TUIOJOB U KOPHEIIONOB TUKHUX (OPM M KYyJIbTYPHBIX COPTOB PAaCTEHUH,
repOapuit «CenbCKOX035HCTBEHHBIC PACTCHUS».

11 xknacc

1. DBoawounonHasi 6MoI0rus
UcTopus sBomonronHbix uaeil. 3nauenue padot K. JIunnes, yuenus XK. b. Jlamapka, 3BoI0LIMOHHON
teopurn Y. JlapsuHa. Ponp 3BOJIONMOHHONM Teopud B  (HOPMUPOBAHUHM  COBPEMEHHOMU
€CTECTBEHHOHAy4YHO! KapTHUHBI Mupa. JlokasaTenscTa 3Bosronuu. Bun, ero kpurepun. [lonymsanus —
CTPYKTypHasi €IVHMIA BUAA, €JUHUIA DBOJIOLMHU. J[BIDKyIME CHIIBI JBOJIIOLUM, MX BIUSHUE Ha
reHoona nomymsiuuu. CHHTeTHYecKas Teopus 3Bojouuu. PesynpraTsl 3Bomtounu. CoxpaHeHue
MHOTr000pa3us BUAOB KaK OCHOBA YCTOMUMBOTro pa3BUTHs O1ocdepbl. BO3HHKHOBEHME )KNU3HU Ha 3eMIle.
'unore3bl mpoucxoxaeHus KU3HU. OTIMYUTENbHbIE MPU3HAKUA JKUBOTO. YCJOXKHEHHE KUBBIX
OpraHu3MoB Ha 3emJie B nporiecce Bostoluu. [puniuns! cuctematnku. Knaccugukaius opraHu3mMoB.
['unoTe3bl NpouCcX 0K AEHHS YeloBeKa. DBOIIOIUS YeoBeka. DakTopbl HBOJIIOLINY YEJIOBEKA.
Lemoncmpavuuu.:
Ilopmpemuor: K. Jlunnei, XK.b. Jlamapk, Y. Jdapeun, B.O. Kosanesckuii, K.M. bap, 3. I'ekkens, .
Miromnep, A.H. CeBeprios.
Tabnuywr u cxemovl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOAbIIIM TO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Dopmbl O0pbObI 3a cyliecTBoBaHUE», «EcTecTBeHHBIH OTOOPY,
«MHoroo0pasue copToB pacTeHuil», «MHorooOpasue TMOpoJ >KUBOTHBIX», «llomymsuumy,
«MyTanoHHasi U3MEHYMBOCTHY», «Apomopdo3by, «Mamoamanramum», «OOmas aereHepanusy,
«Bmwxymue cunbl BOMIONMNY, «Kapra-cxema mapmipyra mytemectBusi Y. Jlapsuna», «boppba 3a
cymectBoBaHuey», «lIpucnocobneHHocTs oOpranu3sMoB», «leorpaduyeckoe BUA00Opa3OBaHUEY,
«DKOJIOTUYECKOE BUI000pA30BaAHHE.
Obopyoosanue: KOIIEKIUS HACEKOMBIX C Pa3IMYHBIMH THUIIAMH OKpAckd, HaOOp IJIOJOB U CEMsH,
kosutekuus «[IpruMepsl 3aIUTHBIX TPUCTIOCOOIEHUH Y KUBOTHBIX», MOJIeNb «OCHOBHBIE HAIIPABJICHUS
HBOJIIOIUMY», 00bEMHas Mojelb «CTpoeHHe TOJIOBHOTO MO3ra IMO3BOHOYHBIX». buoreorpaduueckas
Kapra MHpa, KoJuleKuus «@DPOpMbI COXPAaHHOCTH HCKONACMBIX JKUBOTHBIX M PACTCHUN», MOJEIb
anmmkanus «lIepekpéct Xxpomocom», BiIakHble Ipenaparsl «Pa3zBurue HacekoMoro», «PasBurue
JIATYIIKWY, MUKporipenapat «Jlpozodunay (Hopma, MmyTamu GOpMbl KPbUIBEB 1 OKPACKH TEJa).




Jlabopamopuwvie padbomoi: JlaboparopHas pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUIECKOMY
kputeputo». JlaGoparopHas pabota Ne 2. «OmnmcaHue NPUCTIOCOOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

2. Bo3HMKHOBeHMe M Pa3BUTHE KU3HU Ha 3eMJie
JloHayuHbIE€ MPEACTABICHUS O 3apOKICHUM KU3HU. HaydHble TMIIOTE3bl BOSHMKHOBEHMSI KU3HU Ha
3emsie: abuoreHe3 M mnaHcmepMus. XHUMHUYECKas HBOJIIOLMS. AOHOTEHHBIH CHHTE3 OPraHUYECKUX
BEUIECTB U3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKACHUE XMMHUYECKON 3SBOJIIOIMH.
Hauanpabie sTanel 6uosioruveckoit spomonun. ['unoresa PHK-mupa. dopmupoBanre MeMOpaHHBIX
CTPYKTYpP ¥ BOSHUKHOBEHHE NPOTOKJIETKU. [lepBbie kiieTku U ux 3Boronus. DopMupoBaHHEe OCHOBHBIX
TPYIII )KUBBIX OpraHu3MoB. Pa3BuTue ®u3Hu Ha 3emiie 1o 3pam u nepuojaam. Karapxeii. Apxeiickas u
npotepo3oiickas 3pbl. [laneo3orickas spa u e€ nepruoapl: KeMOPUHCKHUMA, OPJOBUKCKUHN, CUITyPUHCKHUH,
JIEBOHCKHI, KAMEHHOYIOJIbHBIN, IIEPMCKUN. Me3o30lickas 3pa U €€ NepuoJbl: TPUACOBBIN, FOPCKUM,
MenoBor. KaiiHo3olickas spa W €€ MNepuoJibl: NaJCOTCHOBBIM, HEOTCHOBBIM, AHTPONOTCHOBBIN.
XapakTepHucTUKa KJIuMaTa 1 Te0JI0rMuecKuX mpoueccoB. OCHOBHBIE ATalbl 3BOJIIOLUN PACTUTEIBHOIO
1 )KUBOTHOTO MHpa. ApoMopd0o3bl y pacCTeHHI U )KUBOTHBIX. [losiBIIeHHE, paciBET U BBIMUPAHHE
TPYIII )KUBBIX OPTaHU3MOB.
Lemonucmpayuu:
Iopmpemui: ®@. Penu, JI. [lactep, A.W. Onapun, C. Muinep, I'. FOpu, Y. JapsuH.
Tabnuysr u cxemwvl: «Bo3nukHoBeHue COMHEYHOHN cuCTeMbl», «Pa3BUTHE OPraHUYECKOro MHpay,
«PacrurenbHas kierka», «KuBoTHas kierka», «I[Ipokapuotuueckas kiierka», «CoBpeMeHHasl cucTeMa
OpraHUYecKoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHHS UelIOBEKa U YeIIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTUYECKUX HAaXOJOK IPEAKOB COBPEMEHHOTO YeJIOBEKay,
«pesueitiue moany», «pesuue moany», «llepBbie coBpeMeHHbIE TIOANY», «YeT0BeuecKrue pachi».
Obopyoosanue: mynsxu «lIporcxoxkaenne denoBeka» (OIOCTBI aBCTPAIONHUTEKA, MUTEKAHTPOIA,
HeaHIepTaliblia, KPOMaHbOHIIA), CIEITKU MU N300pakeHUs KAMEHHBIX OpYIUi IepBOOBITHOTO YeIOBEKa
(kaMHH-yOTITIEpHI, pyOmsa, ckpebia), TreoxpoHoJorHueckas Tabnauma, Kkoyuiekuus «Dopmbl
COXPAHHOCTH UCKONAEMBbIX )KUBOTHBIX U PACTEHUI».

3. Opranu3Msbl U OKpPY’Kalolas cpeaa
Okocuctembl. OcHOBBI SKoJ0THH. [IpeameT axonoruu. dxonorudeckue GakTOpbl, X 3HAUCHUE B )KU3HU
opraHu3mMoB. BugoBas M NpocTpaHCTBEHHas CTPYKTypa 3KocucTeM. lluiieBble cBsi3U, KPYroBOPOT
BEILIECTB M NPEBPAILECHUS] PHEPTUU B FKOcUCTEMax. [IpMUMHBI yCTOWYMBOCTH M CMEHBI 3KOCHCTEM.
ArpoueHo3sl. [IpyumeHenne 3K0N0rn4ecKnx 3HaHU| B PAKTUYECKON JIEATEIIbHOCTH YEJIOBEKA.
Lemonucmpayuu:
Ilopmpemur: A. I'ymbonbar, K.®. Pynbe, O. ['ekkensb.
Tabnuysr u cxemvi: xapta «lIpuponnbie 30HBI 3emnu», «Cpenbl OOUTaHHS OPTraHU3MOBY,
«Dotonepuoanzmy, «llomynsaumy, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MONYJISUUU UH(DY30pUn-
Tydenbkny, «[luiesbie nemnmy.
Jlabopamopusie pabomei: JlabopaTopHas padota Ne 3. «Mopdomornyeckre 0COOEHHOCTH PaCTCHUM 13
pasHbIX MecT obutanusy». Jlaboparopras padora Ne 4. «BrnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB

KOJIeycay.
4. Coo0uecTBa H IK0JIOTHYeCKHE CHCTEMbI
buochepa — rnobanbHas skocuctema. Yuenue B.J. Bepnanckoro o Ouocdepe. Ponb KuBbIX

opranu3zMoB B Ouocgepe. IBomonus 6uochepsl. I'106ambHBIE 3KOJIOTHYECKHE MTPOOJIEMBl U ITYTH UX
pemenusa. IlociencTBus nesTeNbHOCTH YelOBEKa B OKpyxKarouieil cpene. IlpaBuia moBeneHus B
npupogHoit cpene. IIpoBereHune OWONOTHYECKUX HCCIIEAOBAHUI: BBISBIEHHE aHTPOIOT€HHBIX
M3MEHEHUH B 3KOCHCTEMaX CBOEM MECTHOCTH; COCTaBJICHHE CXEM Iepe/jaur BEIIeCTB U SHEPTUu (1enen
IIUTaHMUs); CpPaBHUTENIbHAs XapaKTEPUCTHKA IPUPOAHBIX DKOCUCTEM M arpo3KOCHCTEM CBOEH
MECTHOCTH; HCCIIEIOBaHUE HM3MEHEHMH B 3KOCHUCTEMaX Ha OMOJOIMUYECKHX MOJAENAX (aKkBapuUyM);
pelIeHre HKOJIOTHYECKUX 3a/ad; aHaJM3 W OLEHKAa IOCIEACTBUN COOCTBEHHOW MAEATENbHOCTH B
OKpy’Kalollel cpesie, II00albHbIX SKOJIOTHYECKUX NPOOIIEM U ITyTeH UX PEeIICHUs.

Lemoncmpayuu.:

Ilopmpemui: A.JIx. Tencnu, B.H. Cykaués, B.W. Bepnaackuii.

Tabnuyer u cxemoi: «Ilumiessie nenn», «bHOIEHO3: cocTaB U cTpyKTypay, «[IpupoaHbie cooliiecTBay,
«llemn mnmTaHus», «OKoJorMUeckas mupamuaa», «buocdepa wu  demoBek», «IKocucTeMa




LIMPOKOJINCTBEHHOIO JiEca», «IJKOCHUCTEMA XBOMHOIO Jjeca», «buoueHo3 Bomoéma», «ArpoleHO3»,
«IIpuMepHbIE aHTPONOTrE€HHBIE BO3JAEHCTBUS HAa MPUPOLY», «BaxkHeillne UCTOYHUKHU 3arps3HEHUS
BO3/yXa U TPYHTOBBIX BOJ», «Ilo4uBa — BaskHeHIas cocTaBistomas onocdepsn», «PakTopsl Aerpagaun
nouB», «llapHukoBbiit 3PdexT», «DPaKkTopbl PagMOAKTHUBHOIO 3arps3HeHHst Ouocdepbl», «OOmas
CTpyKTypa Ouocheps», «Pacmpoctpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH OUOCHEPHI»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B Ipupoie.

Obopyoosanue: Moxaenb-amuikanuss «Tunuuneile  OuoneHO3b», Trepbapuit  «PacTuTenbHbIE
coobiecTBay, Kouekuuu «buoteno3y, «BpenuTenu BaKHEHIINX CEIbCKOXO3SHUCTBEHHBIX KYIbTYP»,
repOapuu U KOJJICKIIUN PACTEHUHN U KUBOTHBIX, PUHAJICKAIINE K PA3HBIM SKOJIOTHUYECKUM TpYIIaM
oxHoro Buza, Kpacnas kaura Poccuiickoit denepannu, n300paKeHNsT OXPaHIEMbIX BHJIOB PACTCHUHN U
KUBOTHBIX.

TemaTuueckoe MJIAHAPOBAHUE

10 knace
Ne | Paznen. Tema Kon-Bo JlaGoparopHble
JacoB paboThI
Tema 1: buosiorusi kak Hayka (2 4)
1. | buojorusi Kak HayKa. 1
MeTo1bl Hay4YHOTO MO3HAHHUS.
OObexkT wu3yueHuss OuOJOrMM —  JKMBasg  IPHUPOJA.
OTnuuuTeNnbHble NPU3HAKU JKUBOM INPUPOJBL: ypOBHEBAs
opranusanys u sBoytonrsa. OCHOBHbBIE YPOBHH OPraHU3aLUN
XKUBOM mpuponbl. Ponb Ouonornyeckux TeopuH, uieH,
TUIIOTE3 B ¢dbopmupoBaHUU COBPEMEHHOMU
€CTECTBEHHOHAyYHOU KapTUHBI MUpa. Cucrema
OMOJIOTHYECKUX HaYK.
2. | MeTtoabl NO3HAHHUS KUBOIi MPUPO/IBI. 1

Metoabl  TO3HAaHUS  KMBOM  HpupoAsl  (HaOdroneHue,
SKCIIEPUMEHT, ONHMCAaHWEe, HU3MEpeHue, Kiaccuukamus,
MO/ICJIMPOBaHNE, CTATUCTHYECKasi 00paboTKa JaHHbIX).

Tema 2. ’Kuble cuctembl U ux opranusanus (1 4)

3. | bnosoruyeckue cucTeMbl, MPoLecChl M MX H3yYeHHe 1
Xusbie cucrteMbl (OMOCHCTEMBI) Kak MpeIMeT HW3Y4eHHUs
O6uosioruu. OTIUYME >KUBBIX CHUCTEM OT HEOPraHMYEeCKOU
npupobl. CBoMicTBa OMOCKCTEM U UX pa3HOOOpasue. YpOBHU
OpraHu3any OHOCHCTEM: MOJIEKYJISPHBIN, OpPraHOMIHO-
KJIETOYHBIA,  OpPraHW3MEHHBI, MNOMYJIAIIMOHHO-BUIOBOM,

HKOCUCTEMHBII  (OMOreoneHoTH4Yeckuii),  OuochepHsIil.
Hayku, wusyuatonme OHMOCHCTEMBI Ha pa3HbIX YpPOBHSX
OpraHu3aIMH.

Tema 3. Xumuueckuii cocTaB U cTpoeHue Kjietku (9 u)

4. | Xumuyeckuii coctaB kjieTku. Boga u Munepanbublie coau | 1
XUMHAYECKMA COCTaB KIIETKA. XHUMHYECKHUE DIIEMEHTHI:
MAaKpO3JIEMEHTBI, MHUKpPOAJIEMEHTHl. Boga u MuHepaiabHbIE
BemecTBa. OU3NKO-XUMUYECKUE MPOLECCHI, POTEKAIOIINE B
XKUBBIX cucTeMax. OyHKIIMU BOJIbI U MUHEPAJIbHBIX BEILIECTB B
kietke. [logaepxanne ocMOTHYECKOro OanaHca.

5. | Beaku. CocraB u cTpoeHHe 0eJIKOB 1
benku. CoctaB u cTpoeHue O€nKOB. AMHHOKHCIOTHI —
MOHOMephl ~ OenkoB.  HeszameHumble W 3aMEHHMMBbIE
AMUHOKHCIIOTHl.  AMHHOKHMCIJIOTHBIM  COCTaB.  YpOBHHU




CTPYKTYpbI O€JIKOBOH MOJEKyNbl (TepBUYHAs, BTOPUYHAS,
TPETUYHAasT ¥ YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonorndeckne GpyHKIMN OEITKOB.

@®epMeHTHI — OHOJIOTHYECKHE KATAJIN3aTOPbI

®epmenTl — Ouonoruueckue Katanuzatopsl. CTpoeHue
(bepMeHTa: aKTHBHBIA IEHTp, cyOcTpaTHas cnenn(uIHOCTb.
Kodepmentsl. Butamunbel. Omimuust  ¢GEepMEHTOB  OT
HEOPraHUYECKUX KaTaIu3aTOpOB.

Jlabopamophas
paboma Ne 1.
«3yuenue
KaTaJTUTUYECKON
AKTUBHOCTH
¢depmeHTOB (Ha
IpUMepe aMHIIa3bl
WM KaTajasbl)»

Yriaesoanl. JInnuael
YrieBoapl:  MOHOCAaXapuisbl
ne30Kkcupu003a),  aucaxapuibl
MOJICaxapu bl (kpaxmau, TJTUKOTEH, LEJITI0JI034).
buonoruueckue byHKIUN YTJIEBO/IOB. Jlunu el
Tpurmuuepuasl, (pochomumuasl, crepounsl. I'mapodunabHO-
rusipopoOHbIe cBocTBa. bronornyeckue GyHKIMM JTUMTHIOB.
CpaBHEHHUE YTIIEBO/IOB, OCIKOB M JIMIUIOB KaK MCTOYHHUKOB
SHEpIUH.

(rmroko3a,
(caxapo3a,

puboza u
JaKTO3a) |

HyxkJienHoBbIe KHCJIOTBL. AT®

HyxneunoBeie kucnorsl: JIHK um PHK. Hykneoruaer —
MOHOMEpBI HYKJIEWHOBBIX KHCIOT. CTpoeHne W (QyHKIHH
JHK. Crpoenne u ¢yuknun PHK. AT®: crpoenue u

GyHKIHH.

Hcropusi n meToabl udydenus kjaerku. Kierounast reopus
[uTtonorus — Hayka o kierke. Knetounas teopus — npumep
B3aUMOJIEHCTBUS uAed M (aKTOB B HAyYHOM IIO3HAHUH.
MeTo1bl U3yUEeHHUSI KIETKH.

10.

Kiierka kak mesiocTHasi aKuBasi CHCTeMa

Krnerka kak nenoctHas xuBas cucrema. OOiue Npu3HaKu
KJIETOK: 3aMKHYTast Hapy>kHast MeMOpana, mosekyisl JIHK kak
TEHETUYECKUU armapaT, cucTeMa CcuHTe3a Oenka. Tumsl
KJIETOK: 9yKapuOTHYECKAs u IIPOKAPUOTHYECKAS.
Oco0eHHOCTH  CTPOEHHS  NPOKAPHUOTHUYECKOW  KIIETKH.
Knerounas crenka Oaktepuil. CTpoeHHE 3YKapHOTHUECKOM
KJIETKH. OCHOBHBIE OTJIMYUSI PACTUTEIBHOM, >KMBOTHOM H
rpubHOI KieTKU. [I0BepXHOCTHBIE CTPYKTYPhI — KJIETOYHAS
CTeHKa, TJMKOKaIMKC, uX ¢GyHKuuu. Ilnazmaruueckas
MeMOpaHa, e€ cBOMcTBa M (PYHKITHH.

11.

CTpoeHue 3yKapHMOTHYECKOM KJIETKH

[uromnnazma u e€ opranou isl. OqHOMEMOpPAaHHBIE OPTaHOU/IBI
KJIETKU: OIIC, armapar Tombmxu, JIN30COMBI.
[TonyaBTOHOMHBIE ~ OpPraHOWIBl  KJIETKH: MHMTOXOHIPUH,
mnactuabl. [IpoucxoxaeHrne MUTOXOHAPHUN U TUIacTHA. Buabl
mwiactun. HemeMOpaHHBIE OpraHOWBI KIETKUA: PUOOCOMBI,
KJIETOYHBIA UEHTpP, LEHTPUOJIH, PECHUYKH, IKIYTHUKH.
OyHKIIMM OpPraHouMJ0OB KIETKU. Bxmouenus. Anpo —
pPEryJISITOpHBIA UEHTp KJeTku. CTpoeHue sapa: saepHas
000I109Ka, KapuoIryiazMa, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.
TpaHCHOPT BELIECTB B KJIETKE.

Jlabopamophas
paboma Ne 2.
«3yuenue
CTPOEHUS KIETOK
pacTeHui,
KUBOTHBIX U
OaxTepuil moj
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax
Y MX OIHCAHUE

Tema 4. /KuzHeeATeIbHOCTD KJIETKH (6 1)

12.

Oo0men BemrectB. IlnacTuyeckmii ooMeH. DOTOCHHTES.
XemMocHHTE3.

2




