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IHOACHUTEJIBHAA 3AIIUCKA

[Ipu pazpaboTke mporpammbl 0 OMOJIOTUU TEOPETUYECKYIO OCHOBY Ui OMpEENIeHUs] MOIXO0J0B K (POPMHUPOBAHUIO COJEPKaHUS
yaeOHoro mpenmMera «buonorus» cocraBuin: KoHnentyaibHble nonoxkenus ®I'OC COO o B3auMo0OyCIOBICHHOCTH 1EJICH, COACPKAHUS,
pe3ynbraToB OOydeHHss M TpeOOBaHWNM K YPOBHIO TMOATOTOBKH BBHITYCKHHKOB, TIOJOXEHHS 00 OOmMUX WeNsX H MPUHIUNAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeiHero obmiero oopaszoBanus B Poccuiickoit denepanun, a TakxKe MOJOKEHHUS O
cneuupuke OMONOrUM, e€ 3HAYCHUH B NMO3HAHWU XUBOW NMPUPOIBI M 00ECIIEYeHUH CYIIECTBOBAHHUS deloBedeckoro obmiecta. CormacHo
HA3BaHHBIM TOJIOKEHUSM, OMPEICTICHb OCHOBHBIC (DYHKIIUU MPOTPaMMBbI IO OMOJIOTUU U €€ CTPYKTYpa.

[IporpamMma mo 6uonoruu Ha€t mMpeicTaBleHUE O LENsIX, 00 o0mieil cTpaTeruu oOy4eHHs, BOCIIUTAHUS U PA3BUTUSA O0YyYarOIIMXCs
cpeacTBaMu ydeOHOro mpenMera «buonorus», onpenenser o0s3aTelbHoe MPEeAMETHOE COAEpKaHHEe, ero CTPYKTYpY, paclpeaesieHUue Mo
pazzmenaM M TeMaM, pPEKOMEHAYeMYI0 TMOCIeOBAaTeIbHOCTh M3yueHUsi Y4eOHOTo Marepuana ¢ Y4€TOM MEXKIPEIAMETHBIX H
BHYTPHIIPEIMETHBIX CBS3EH, IOTUKU 00pa30BaTEIBHOTO MPOLIECCa, BO3PACTHBIX 0COOCHHOCTEH 00ydaronIuXcsl.

B mporpamme 1mo OHONOTHH TaK)Ke YYUTBHIBAIOTCS TPEOOBAHHS K TUIAHUPYEMBIM JTUYHOCTHBIM, METANPEAMETHBIM U TPEIMETHBIM
pesyibTaTam o0yueHust B GOPMUPOBAHUN OCHOBHBIX BUJIOB YUEOHO-TIO3HABATEIILHON JACATEIHHOCTH/YIEOHBIX TEUCTBUIN 00YJaIONUXCs MO
OCBOEHHUIO COJIepKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B mporpamme no Guonoruu (10-11 kmaccel, 6a30BbIii YPOBEHb) peaTU30BaH MPUHIUI MPEEMCTBEHHOCTH B U3YUYEHUU OHMOJIOTHH,
Onmarojaps 4eMy B HEil MpocMaTpuBaeTcs HalpaBIEHHOCTh HAa Pa3BUTHE 3HAHWMU, CBSI3aHHBIX ¢ (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, EHHOCTHBIX OpPUEHTAIMI JHUYHOCTH, JKOJOTHYECKOTO MBIIIJICHHUS, MPEACTaBIEHUNH O 37A0pOBOM oOpa3e KH3HU U
OepeXKHBIM OTHOIICHHEM K OKpYsKarolel mpupoaHoi cpeze. [ToaToMy Hapsaay ¢ u3ydeHHeM 00Ie0noIOTHYeCKUX TeOpUi, a TaKKe 3HAHHUMA
O CTPOSHUH >KUBBIX CHCTEM Pa3HOTO paHTa W CYNTHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX IPOIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIICHO
BHHMaHUE WCIIOJIb30BAHHIO ITOJTYICHHBIX 3HAHUH B IMOBCEIHEBHOW KM3HU YIS PEIICHUS MPUKIIAIHBIX 33]1a4, B TOM YHCIIE: TPO(QUIAKTHKA
HACJIC/ICTBEHHBIX 3a00JIEBaHUI YeNIOBEKa, MEIMKO-TEHETHYECKOTO KOHCYJIHTHPOBAHUS, OOOCHOBAHUS SKOJOTHYECKH IIETIECOO00Pa3HOTO
MTOBEJICHHUS B OKPYXKAOIIEH MPUPOTHOW Cpejie, aHaIHW3a BIUSHUS XO3SIHCTBEHHOHN JIEATEIHPHOCTH YeJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHs K TPHUKIAJIHON HANpaBIEHHOCTH y4eOHOTO mpenmMeTra «bHOIOTHS» TPOIUKTOBAHO
HE0OXOIMMOCTBIO 00ECTICUeHHsI YCIIOBUHM TSl pEIIeHHs] OJTHON M3 aKTYalbHBIX 33/1ad IIKOJIBHOTO OHONIOrHYecKoro oOpa3oBaHus, KOTOpas
npenmnonaraet GopmMupoBaHUe y 00ydaIOIUXCsl CIIOCOOHOCTH aaTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.



buonorus Ha ypoBHe cpenHero oomiero oOpa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecnieunBaeT (OPMUPOBAHKE y 00YUAIOLTHXCS
IPEeACTaBICHUN O HAYYHOU KapTHHE MHpa, paclupseT U 0000IaeT 3HaHUs O KHUBOH MPUPO/IE, €€ OTIIMUNTEIBHBIX IPU3HAKAX — YPOBHEBON
OpraHM3aLUH U ABOJIOLUH, CO3MAET YCIOBHS JUIS: MO3HAHHUS 3aKOHOB JKUBOW HPHUPOJBI, GOPMUPOBAHUS (YHKIMOHAIHHOW I'PaMOTHOCTH,
HaBBIKOB 3/J0POBOTO U OE3011aCHOT0 00pa3a )KU3HHU, SKOJIOTUYECKOTO MBIIIJICHHS, IIEHHOCTHOTO OTHOIICHHS K KUBOW IPUPO/IE U YECIIOBEKY.

Bosnbiioe 3Hayenne OMOIOTHS UMEET TAKXKe ISl PEIIeHUs] BOCIIMTATENFHBIX U Pa3BUBAIOIIMX 33Jad CPeIHEro o0IIero oopa3oBaHus,
colpanu3anuy ooydaromuxcs. M3yuenne Ouonornu odecreunBaeT ycloBus A (OPMHUPOBAHUS WHTEIUIEKTYaIbHBIX, KOMMYHHKAIIHOHHBIX
¥ MHOOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOH KYIBTYpBI, CIIOCOOCTBYET MHTETPAllMM OHMOJIOTWYECKUX 3HAHUU C TPEICTABICHUSMH U3
APYruX Y4eOHBIX IPEJAMETOB, B YaCTHOCTH, (DU3MKHU, XUMUHU U Teorpadun. Ha3BaHHBIE TIONIOKEHHS O TIpeIHA3HAYCHUN YIeOHOTO MpeaMeTa
«buomnorus» COCTaBWIM OCHOBY JUIS OIPEICICHUS IMOIXOAOB K OTOOPY M CTPYKTYPHPOBAaHHIO €r0 COJICP)KaHMSA, MPEICTABICHHOTO B
nporpamme 1o OUOJIOTHH.

OT10op conepxanus yueoHoro npeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIIEH C MO3ULUI KyJIbTYpOCOOOPa3HOTO MOAX0a,
B COOTBETCTBMH C KOTOPBIM OOyYarommuecs: JOJDKHBI OCBOMTH 3HAHWS M YMEHHs, 3HA4MMble Ui (pOpMHUpOBaHUS OOIIEH KyJIbTYpHI,
OIIPEACIISIONINE aJeKBAaTHOE ITOBEJCHUE YEIOBeKa B OKPYKAIOIIEH NPHPOTHOI cpene, BOCTpEOOBAaHHbIE B IOBCEIHEBHOH JKHM3HU U
IpaKTHUECKOH nesTenbHocTH. Ocob0oe MECTo B 3TOH CHCTeMe 3HAHMH 3aHMMAOT JIEMEHTHI COEpKaHUs, KOTOPBIE CIYy)KaT OCHOBOH JUIS
(dbopMHUpOBaHUS TIPEACTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHMHE MHpa W LEHHOCTHBIX OPHEHTAIMSIX JUYHOCTH,
CIOCOOCTBYIOIIMX T'yMaHU3aUN OMOJIOrMYECKOro 00pa3oBaHusl.

CTpykTypHpOoBaHUE coJepKaHHsl y4yeOHOro marepuajga B INporpaMMme MO OMOJIOTMM OCYIIECTBJIEHO C YYETOM MPHOPUTETHOIO
3HA4YEHUs 3HAaHUH 00 OTIMYUTENIBHBIX OCOOCHHOCTSX KUBOM MPUPO/IBI, O €€ YPOBHEBOM OpraHU3aluy U 3BOJIOLUHN. B cOOTBETCTBUHU € 3TUM
B CTPYKTYpe yueOHOro npeamera «broaorus» BblJIENEHbI CIeyIOIUe coAep KaTesibHble TUHUU: «buonorus kak Hayka. MeTo/ibl Hay4HOTO
no3HaHu, «KieTka kak Ononorndeckas cucrema», «OpraHusm Kak Onosormyeckas cucteMay, «CrucreMa 1 MHOrooOpas3ne opraHudecKoro
MHpay, «IBOTIONHUS KUBOH MPHPOIBI», « IKOCUCTEMBI M IPUCYIINE UM 3aKOHOMEPHOCTH.

Llens m3ydenus ydeOHOro mpenmera «buomorms» Ha 6a30BOM ypOBHE — OBIaACHHE OOYYAIOIIMMIECSA 3HAHMSMH O CTPYKTYPHO-
(GYHKIIMOHATFHON OpPraHMW3alliy JKUBBIX CHCTEM pa3HOTO paHTa M MPHOOPETEHHWE YMEHWH HCIONB30BATh 3TH 3HAHUS JUISI TPAMOTHBIX
JEeWCTBUI B OTHOIIEHUN OOBEKTOB KUBOW MPUPOIBI U PEIICHUS PA3TUNIHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTikeHue 1esu u3ydeHus yueonoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CIeUUBACTCS PELICHUEM CIIEAYIOMINX 3a/1a4:

OCBOCHHE OOYYAIOUIUMHCS CHCTEMbl 3HAaHMH O OMOJIOTMYECKHUX TEOPHSX, YUEHHsX, 3aKOHAX, 3aKOHOMEpPHOCTSX, TUIOTe3aX,
IpaBUjIax, CIYKAIIUX OCHOBOW JUIsi (DOPMHUPOBAHMS TPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHUpPA, O METOAAaX HAyYHOIo



MO3HAHUS, CTPOCHUHU, MHOrooOpa3uu M OCOOEHHOCTSIX J>KMBBIX CHCTEM pPa3HOIO YPOBHS OpraHW3allid, BBIJAIOUIUXCA OTKPBITHSIX U
COBPEMEHHBIX HCCIIEOBAHUAX B OMOJIOTHH;

(dbopMupoBaHUEe Y 00YJarOIIMXCS O3HABATEIbHBIX, HHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce aHaan3a JaHHBIX O
MyTSAX Pa3BUTHS B OMOJIOTUH HAYYHBIX B3IJIAZ0B, HIEH U MOJIX0A0B K H3YYCHHIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHHU3allu;

CTaHOBJIEHHE Y OOyd4aromuxcs oOuie KynbTyphl, (YHKIMOHAJIBHOW T'PAaMOTHOCTH, Pa3BUTHE YMEHUH OOBSCHATH M OICHHUBATH
SIBJICHHSI OKPY’KAIOLIET0 MUPA )KUBOM MPUPOJIBI HA OCHOBAHUH 3HAHUH M OIIBITA, TIOTYYEHHBIX NPH NU3YUYE€HUHN OHUOJIOTHH;

dopmupoBaHre y 00y4aromUXCs YMEHHMH HJUTIOCTPUPOBATH 3HAUYEHHE OHMOJOTWYECKHX 3HAHWN B TNPAKTHUECKOW EATEITHHOCTH
YeNoBeKa, pPa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTHI;

BOCIHUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEIOBEKOM >KUBOI MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOr0 OTHOILIEHUS K HEM,
COOJTIOICHUSI STUYECKUX HOPM MPU MPOBEICHUN OMOIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKHX 3HAHUU ISl MOBBILICHUS YPOBHS 3KOJIOTUYECKOM KYIBTYPHI, Ui (DOPMUPOBAHMS HAYYHOTO
MHUPOBO33PEHUS;

MIPUMEHEHUE TNPUOOPETEHHBIX 3HAHMM M YMEHUN B IOBCEAHEBHOW JKM3HMU JUISl OLIEHKH IIOCJIEICTBUN CBOEH AESITENbHOCTH IO
OTHOIIECHHUIO K OKpY»Kalolleil cpesie, CoOOCTBEHHOMY 3/10pOBbI0, 000CHOBaHUE U COOIII0IeHNE Mep PO UIaKTUKU 3a00J1€BaHUM.

B cucreme cpennero obmiero oOpaszoBanusi «buonorus», msydaemas Ha 0a30BOM YypOBHE, SIBISETCS 00S3aTENbHBIM YYEOHBIM
IIPEIMETOM, BXOJSIIUM B COCTaB MPeAMETHOM 001acTi «EcTecTBEHHO-HAayUHbIE IPEAMETHD».

Ilcuxonozo-nedazozuueckas xapaKmepucmuKka

OOyyaromuecs, cnabociblianiyie U MO3IHOOMIOXIINE 00yJaromuecs (CO CIYyXOBBIMH ammaparaMu (WjM) UMIUIAaHTaMH), KOTOPbIE
JOCTHUIJIM K MOMEHTY MOCTYIIJICHUS B IIKOJIY YPOBHS Pa3BUTHSA, OJIM3KOI0 BO3PACTHOM HOpME, U UMEIOT MOJIOKUTENbHBIN OIBIT OOIIEHUS CO
CJIBIIIAIIIMH CBEPCTHUKAMH; IIOHUMAIOT OOPAIIEHHYIO K HUM YCTHYIO Peub; UX COOCTBEHHAs pedb JOJIKHA OBbITh BHATHOM, T.€. MOHSATHON
TUISL OKPYKAIOIIHX.

YHUKaTBbHOCTh CUTYallUH C UMIUIAHTUPOBAHHBIMHU JETbMU 3aKJII0YaeTcs B TOM, YTO HX COIMAJIbHO-TICUXOJIOTUYECKUI CTaTyc
MEHSIETCSl B MPOILECCE MOCTONEPAllMOHHON peabuauTaiuu TprKIael. JIo MOMEHTa MOJKIIIOUEHHUS! PEeYeBOro Impoieccopa peOeHOK MOKET
XapaKTepU30BaThCSl B COOTBETCTBUU C YCTOSBIIMMUCS KIacCUPHUKAUSAMHU KakK TIyXOM, ClIa0OCHBIIAIIMM C TAXKEIOH TYroyxocTblo,
OIJIOXIIMHA (COXpaHUBIIMK peub WM Tepstomuii ee). [locme moakiIroueHus mpoleccopa COCTOSIHME CilyXa JeTei YpaBHHMBaeTCsl — BCe
6J1arornoIy4Ho MPOOIIEPUPOBAHHBIE CTAHOBATCS JIETHbMH, KOTOPhIE MOTYT OILYIIaTh 3BYKHM MHTEHCUBHOCTHIO 30-40 nb, yTO cOOTBETCTBYET
nerkoii Tyroyxoctu (1 cremenp mo MexayHapomHoW kmaccupukarmu). Craryc nereil mensercs. OHHM ykKe CIOCOOHBI BOCIPUHHUMATH
3BYKOBBIC CHUTHAJbI, HAJIC)KHO BOCIIPUHUMATh HEpPEeueBbIe 3BYy4aHUs M pearupoBaTh Ha HUX. OIHAKO peOEHOK MPOJOJKAET BECTH ceOs B



OBITY KaK INIyXOH 4YelOBEeK, OIUPAsCh HA YMEHHUS U HaBbIKU, C(OOPMUPOBAHHbBIE PAHEE B YCIOBUAX TSDKEIOIO HapylleHus ciyxa. /s Hero
HO-TIPEXKHEMY BaXKHbI 3pUTEINIbHBIE ONOPBI M IPUBBIUHBIE CPEICTBA BOCHPUATHUS PEUU U KOMMYHUKALIUU: YTEHHE C I'yO, MMCbMEHHas peyb,
JTAKTUIIOJIOTHSL, )KECTOBAsI peub, IPUBbIUKA KOHTPOJIMPOBATH IIPOU3HOLIECHUE NPU OMOILM KMHECTETHYECKUX onop U ap. Jlo Tex nop, noka
HE 3aBEPIIUTCS MEPBOHAYAIBHBIN 3Tan peadMIUTaluy, T.€. TIOKa He TPOU30UIET MepecTpoiika KOMMYHHKAIIMHA U B3aUMOJCHCTBHUS peOeHKa
¢ OJIM3KMMM Ha €CTECTBEHHBIN JIaJl, OH COXPaHSAET TOT OCOOBIN (MEepexOoIHbIi) cTaryc. biarononay4yHoe 3aBeplieHHE MEPBOHAYAIBHOTO
JTana peadMIuTaluy 03HAYaeT, YTO PEOCHOK ¢ KOXJICapHBIMU MMIUIAHTAMHU BCTaJl HA MYTh €CTECTBEHHOT'O Pa3BUTHS KOMMYHUKAIIUH, H €TO
CTaTyC BHOBb M3MEHWICA - OH HAauMHAeT BECTU ce0S M B3aMMOJEHCTBOBATh C OKPYKAIOIIMMU KakK CIBILIAIIMA M HauMHAET
JI€MOHCTPHPOBATh E€CTECTBEHHOE («CIIyXOBOE») IOBEJEHHME B IOBCEJHEBHOM JIOMAalIHEH >KU3HU. BbIOOp 00pazoBaTenbHOro Mapuipyra
JeTel ¢ KOXJIeapHbIMU MMIUIAHTaMHU 3aBUCHT OT TOYHOCTH ONPEAEICHMS €ro aKTYaJbHOTO COLMaIbHO-IICHXOJOTHYecKoro craryca. Jlo
ONEpalliy OLIEHUBACTCA XapakTep HapylIEHHUs, CTENeHb €ro BBIPAKEHHOCTH, BpeMs IOTEpU CiIyXa, CPOKM U  XapakTep
CIIyXOIIPOTE3UPOBaHMUSL, €ro 3(pPEeKTUBHOCTD, HATMUNE BTOPUYHBIX HAPYILIEHUH pa3BUTHsI, YCIOBUS MPEIbIAYIIEr0 BOCIUTAHUS U O0yUEeHHUS.
[Tocne MOIKITIOYEHHUsT TPOLIECCOpa COCTOSIHUE CITyXa JIeTe MEHSETCS M YPaBHUBACTCS, TIOATOMY 00Jiee BaXKHBIMHU CTAHOBSITCS Pa3JInyHs B
pa3BuUTHHN BepOaIbHON U HEBEpOAIbHON KOMMYHHUKAIIMY U XapaKTEPUCTHKA CEHCOPHOM OCHOBBI, HA KOTOPOil OHa ObL1a chOpMUpPOBAHA.

OTHOCHUTENBHO MO3AHOOIJIOXIIMX JIeTeHd BaXHO OTMETUTh, YTO IOCJIE ONEpaluy KOXJIEApHOW HMIUIAHTALWU MO3AHOOTIIOXIINN
peOEHOK, HE MMEIOIIMK BBIPAKEHHBIX JONOJHUTENbHBIX OTKJIOHEHH B pa3BUTHM, BOCCTAHABIMBAET BO3MOKHOCTh KOMMYHHUKAllUU B
TedyeHue 1-3 mecaues. B aTom ciydae npekpaiaercs (a yaiie BCero npeaoTBpalaeTcs) MpoLece pacnaaa pey.

Taxum oOpa3om, o BapuaHTy 2.1. MOryT 00y4aThCsl 1€TH, BCTYNAIOIIME B KOMMYHHMKAIIMIO U 00J1aAat0le pa3BEepPHYTOM peusblo.

Ocoovie obpazosamenvuvle nompedHocmu

- IOJTy4YeHHE CIIEeUAIbHOM MOMOIIM CpeACTBaMU 00pa30BaHUs Cpa3y ke MOCIIE BhISABIECHUS MEPBUUHOTO HAPYILIEHHs pa3BUTHS;

- BbIIEJIEHUE IMPOIENEBTUYECKOIO Mepruoaa B 0OOpa3oBaHMM, OOECHEYMBAIOIIETO IPEEMCTBEHHOCTh MEXAY JOIIKOJIbHBIM U
IIKOJIbHBIM 3TanaMu;

- MOJy4YeHHE HayaJIbHOTO OOIIero oOpa3oBaHMs B YCJIOBMSIX 0Opa30BaTENbHBIX OpPraHu3aluii OOLIero WM CIEHUalbHOrO THIIA,
aJICKBaTHOT'O 00pa30BaTEIBHBIM MOTPEOHOCTIM oOyuatomerocs ¢ OB3;

- 00513aTeNbHOCTh HEMPEPHIBHOCTH KOPPEKIIMOHHO-PA3BUBAIOIIETO MPOIECcca, pealn3yeMoro, Kak uepe3 cojepkaHue MpeaIMeTHBIX
o0JacTeid, Tak U B poliecce MHIUBUIYaIbHON pabOThI;

- ICUXOJIOTUYECKOE COTPOBOKJICHHE, ONITUMH3UPYIOLIEe B3aUMOIeHCTBIE peOeHKa C MearoraMyu U COy4eHUKaMu;

- ICUXOJIOTUYECKOE COTIPOBOXKICHHE, HAIIPaBIEHHOE HAa YCTAaHOBJICHNE B3aUMOJICHCTBHUS CEMbU U 00pa30BaTeIbHOM OpraHu3alny;

- IOCTENIEHHOE pacuIipeHre 00pa3oBaTeIbHOTO MPOCTPAHCTBA, BHIXOSIIETO 32 MPeIeibl 00pa30BaTeIbHON OpraHU3altu.



Jlst u3yueHus 6uoyioruy Ha 6a30BOM YPOBHE cpeiHero oomero oopasoBaHus orBoautces 68 yaco: B 10 kimacce — 34 gaca (1 gac B
Heneno), B 11 kmacce — 34 gaca (1 yac B Heenmo).

Jia  kaxaoro Kjacca NPEeIyCMOTPEHO pe3epBHOE YyueOHOe BpeMs, KOTOPOE€ MOKET OBbIThb HCIHOJB30BAaHO YYaCTHUKAMU
00pa3oBaTeNpHOrO Mpolecca B HEIIX (HOpMUPOBAHMS BapUATHBHOM COCTaBISIONIEH 0Opa30BaTENBHOTO IMpoOLEcca M paclpeaessieTcs
VYUTEJIEM B paMKaxX KalleHJapHO-TEeMAaTUYeCKOro IiaHupoBanus. [Ipu 3Tom oOs3aTenbHast (MHBapUAHTHAS) YaCTh COJEPIKAHUS TIPEeaMETa,
yCTaHOBJICHHAs! paboyeil mporpaMMoi, U BpeMsi, OTBOJIUMOE Ha €€ U3yUYEeHHE, IOJKHBI ObITh COXPAaHEHBI TTOJIHOCTHIO.

BocnurarensHbli noTeHnMal npeamera «buosorus»
B coorBercTBuu ¢ [Iporpammoii BOCIUTAaHUS peaIn3yeTCs Yepes:

1. I[IpuBneueHne BHUMaHUS OOy4YaAIOUIUXCS K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax sIBICHUH, OPraHU3alUi0 UX PabOThI C
MOJIy4aeMoil Ha YpOKe COLMaIbHO 3HAUMMOUN MH(OpMAaIel — HHUIIMUPOBAHUE €€ 00CYK/IeHNsI, BRICKA3bIBAHUS YUAITUIMKICS CBOETO
MHEHUS TI0 €€ TIOBOJTY, BRIPAOOTKU CBOETO K HEMl OTHOILICHUS;

2. JleMoHCTpaIuio 00y4aromuMcs MPUMEPOB OTBETCTBEHHOTO, TPAXAAHCKOTO TTOBEJCHUS, TPOSIBIICHHS Y€TTOBEKOIIO0US U
T00POCEPIEYHOCTH, Yepe3 MOJ00P COOTBETCTBYIOIIMX TEKCTOB ISl YTEHUS, 3a/1a4 JIJISl peIIeHHs], TPOOIEMHBIX CUTyalluid AJis
o0CyKJIeHHS B KJ1acce;

3. [IpuMeHeHne Ha ypoKaxX UHTEPAKTUBHBIX (hOPM pabOTHI C OOYHAIOIIMMHUCS: UHTEIUICKTYIbHBIX UTP, CTUMYJIUPYIOIINX
MO3HABATENbHYI0 MOTUBAIIMIO O0YYAIOIINXCS; JUAAKTUUECKOTO TeaTpa, I/ie MOJyYeHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B
TeaTpaJbHBIX TOCTAHOBKAX; TUCKYCCHI, KOTOPBIE JAIOT 00YUYaAOIUMCS BO3MOKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO
JMajiora; TPynnoBo paboThl UK pabOTHI B Mapax, KOTOPBIE y4aT 00ydJaromMXcss KOMaH/IHONW paboTe U B3aMMOJICUCTBHIO C IPYTUMH
00yJaroMMHCH;

4. NHUIMupoBaHue U MOICPKKY UCCIIEIOBATEIbCKOM JESTENIbHOCTH 00YJArOIIUXCS B paMKaxX peaanu3aliid MU HHIUBUIYaTbHBIX U
TPYIIIOBBIX UCCIE0BATEIHCKUX TPOEKTOB, YTO JIa€T 00YJIAOITUMCSI BO3MOKHOCTh TPHOOPECTH HABBIK CAMOCTOSITEIIBHOTO PEIICHUS
TEOPETHYECKOU MPOOJIeMbI, HABBIK TEHEPUPOBAHUS U O(DOPMIICHHSI COOCTBEHHBIX UICH, HABBIK YBAXKUTEILHOTO OTHOIICHUS K TYKUM
uaesM, opoOpMIIEHHBIM B paboTax APyrux MUCCIen0BaTesei, HaBbIK MyOJUYHOTO BBICTYIICHUS TIepe] Ay JUTOPUCH,
apryMEHTHPOBAHUS U OTCTAUBAHUS CBOEH TOUKH 3PEHHUSI.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.
buonorus xak Hayka. CBsi3b OMOJOTMM C OOIIECTBEHHBIMH, TEXHHYECKHMHU U JAPYIMMH €CTECTBEHHBIMH HayKaMu, (QHiIocopuei,
STHKOH, 3CTETUKOH 1 IpaBoM. Pois Ononorun B GopMUpOBaHHH COBPEMEHHOM HAyYHOH KapTHHBI Mupa. CHcTeMa OMOIOTHYECKHX HAYK.

MeToabl TIO3HAHUST KHBOW NPHUPOJBI (HAOIIOJACHUE, SKCIICPHUMEHT, OIUCAHHWE, W3MEPEHHUE, KIACCH(HKAIMS, MOJCIUPOBaHUE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX ).

JdeMmoHcTpanum:

[Hoptpetsr: Y. lapeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

TaOnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IPUPOJIBI».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

[IpakTuueckas padoraNe 1. «/cnonp30BaHue pa3InYHBIX METOA0B IIPU U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALMA.

JXKussle cucremsl (0MOCUCTEMBI) KaK IpeaMeT u3yueHust 0uonaoruu. OTauune )KUBBIX CUCTEM OT HEOPTaHUYECKOH MPUPOJIBI.

CpoiicTBa OuocucTeM U HX pa3zHooOpa3ue. YPOBHM OpraHu3allMi OHMOCHCTEM: MOJIEKYJSPHBIN, KIETOYHBIM, TKAaHEBBIMH,
OpraHU3MEHHBIH, MOMYIAIUOHHO-BUIOBOH, SKOCUCTEMHBIN (OMOreo1eHOTHYECKU ), OMOCHEPHBIH.

JdemoHcTpanum:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY )KU3HIY, «Y POBHHU OpraHU3alluH KUBON TPUPOIBI.

Ob6opynoBanue: moaens mosekyibsl JJTHK.

Tema 3. XuMHUYECKHUI COCTAB M CTPOCHUE KJIECTKH.

XUMHUYECKUH COCTaB KIETKU. XUMHUECKHUE AIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMeHThl. BoJia 1 MUHepallbHbIE BELECTBa.

OyHKIMH BOJbI U MUHEPAIbHBIX BelleCTB B KieTke. [loanep:kanne ocMoTHYECKOro OaiaHca.

benku. CoctaB u cTpoeHune O€lKOB. AMUHOKHMCIOTBI — MOHOMEpHl OenkoB. He3ameHUMBlE M 3aMEHMMblE aMHMHOKHCIIOTBHI.

AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYpbl OETKOBOW MOJEKYJbl (E€pBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTHUHAS CTPYKTYypa).
XuMu4eckue cBoiicTBa 0enkoB. bruonornueckue GyHKIUN OEIKOB.



®epMeHThI — OHonoruueckue karaiausatopsl. CTpoeHue hepMeHTa: akKTUBHBIA LEHTp, cyOcTpaTHas cnenuuiHocTs. KodepmeHTsI.
Buramunbl. OTinnuuns GepMEeHTOB OT HEOPraHMUYECKUX KaTallu3aTOPOB.

VYrneBoabl: MOHOcaxapuIsl (INII0OK03a, pubo3a U ae30Kcuprbo3a), aucaxapuibl (caxaposa, JIaKTO3a) U MOJHcaxapubl (Kpaxmall,
TJIMKOTEH, LEeJITI0I03a). bruonornyeckne GyHKIUU YTIeBOIOB.

Jlumuapr: Tpurnuuepuanl, pochomunuasl, crepouasl. 'napodunsHo-THAPOPOOHBIE cBOMCcTBA. bromornvyeckue (QpyHKIUH JUAMTUIOB.
CpaBHEHHE YTIIEBOIOB, OCITKOB U JIUITUOB KaK UICTOYHHKOB SHEPTHUU.

Hyxneunoseie kucnotel: JJHK u PHK. Hykineotumsr — MoHOMEpHI HYKIIEHHOBBIX KUCIOT. Ctpoenne u Gpynkuuu JIHK. Ctpoenne u
¢byukun PHK. Buast PHK. AT®: crpoenue u GyHKIMH.

[urtomorus — Hayka o kjeTke. KimeTouHas Teopus — mpuMep B3auMOJICHCTBHUS uae u (akTOB B HAYYHOM IMO3HAHUU. MeTozbl
W3Yy4YEHUs KIIETKH.

Krnerka kak uenoctHas >xuBasg cucrema. OOmue NpuU3HAKK KIETOK: 3aMKHYyTas HapykHas MeMOpana, monekynsl JIHK kax
IreHETUYECKUH anmnapaT, CucTeMa CUHTe3a Oelka.

Tunsl KIEeTOK: 3yKapuoTHdeckas U npokapuoTuueckas. OCOOEHHOCTH CTPOEHHUS MPOKApHOTHYECKOM KieTku. KierouHnast cTeHka
Oakrepuii. CTpoeHHE SyKapuOTHIECKOUN KIETKU. OCHOBHBIE OTINYHS PACTUTEIHHOM, J)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJI€TOYHAsl CTEHKA, ITIMKOKaIUKC, MX QyHkuuu. [Inazmatuueckas memOpaHa, €€ cBOWCTBa U
¢bynkuuu. Hurtornasma u e€ opranouasl. OqHomemOpannble opranonsl kinetku: JIIC, annapat [Nonbxu, tuzocomsl. [lonyaBTOHOMHBIE
OpPraHOM[bl KJIETKU: MUTOXOHJAPHH, MmiaacTuibl. [Iporcxoxaenue MUTOXOHApUHM U TuiacTul. Buasl mnactua. HememOpaHHble OpraHOUAbI
KJIETKH: pUOOCOMBI, KII€TOUHBIN LIEHTP, LIEHTPUOJIU, PECHUYKH, KI'YTUKH. DYHKIIUN OPraHOUI10B KJIETKU. BriroueHus.

Snpo — perynsaTopHslii HeHTp kieTku. CTpoeHue sapa: saepHas 0005104k, Kapuoria3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lIneiinen, P. Bupxos, . Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M.
Bap.

Huarpammsbl: «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B HEXHBOW mpupoze», «Pacrnpenenenne XuMUYECKUX AJIEMEHTOB B KUBOU
IIPUPOJEY.

Tabmuuer u cxemsl: «llepuonuyeckass TabiauIa XUMHYECKHX BJIEMEHTOBY», «CTpOeHHE MOJIEKYIbl BOJbl», «buocuHTe3 Oenkay,
«Ctpoenune Monekynsl Oenka», «Ctpoenue pepmenra», «Hyxiennosbie kuciotsl. JJHK», «Ctpoenune monekymnsr ATO», «Ctpoenue



9YKapUOTHYECKOHN KIETKN», «CTPOCHHUE JKUBOTHOU KIETKN», «CTpOEHUE PACTUTENBHON KIETKN», «CTpOCHHE MPOKAPUOTUYECKON KIIETKHUY,
«CTpoeHue A1pa KIETKW», «YTIEBOAB, «JIunuas».

OOopynoBaHue: CBETOBOM MHKPOCKON, OOOpYIAOBaHME [Uuld HpPOBEAEHUS HAONIOACHWH, W3MEpPEHHUH, SKCIIEPUMEHTOB,
MHUKpPOIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX M OAKTEPUAIBHBIX KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlaboparopHast pabota Ne 1. «M3ydeHne KaTamTuTHIECKONH aKTUBHOCTH ()epMEHTOB (Ha IPUMEPE aMUJIa3bl HITH KaTalasbl).

JlabopaTopHas pabotra No 2. «M3yueHue CTPOCHHS KJIETOK PACTCHHWH, >KMBOTHBIX M OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux OIucaHue».

Tema 4. ’KuzneneaTeJLHOCTh KJIETKH.

OOMeH BelecTB, UK MeTa00JIN3M. ACCUMUIIAINS (IJTACTUYECKUNA 0OMEH) M TUCCUMIIIALNSA (SHEPreTUYECKU 0OMEH) — JBE CTOPOHBI
eIMHOro mporiecca Merabonu3ma. Poiib 3aKOHOB COXpaHEHUs BEILECTB U SHEPTUU B IOHUMAHUU METAa00IN3Ma.

Tumbr oOMeHa BemecTB: aBTOTPO(GHBIN U reTepoTpodHbIA. Poib hepMeHTOB B 00MEHE BEUIECTB U MPEBPALICHUN YHEPTUH B KIIETKE.

®dortocunte3. CBeroBas u TemHOBas (a3el ¢orocuHTe3a. Peaknuum ¢otocunresa. DPpdekTuBHOCTH (OTOCHHTE3a. 3HAYEHUE
(dboTocuHTe3a JUIs )KU3HU Ha 3emuie. BiusHue ycioBuil cpenibl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOJTYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XeMocuHTe3. XEeMOCHHTE3UpYyIole OakTepru. 3HaUeHne XeMOCUHTe3a [l *KU3HH Ha 3emiie.

OHepreTndyeckuii oOMeH B KieTke. PaciieruieHue BeIIeCTB, BBIJENEHHE M aKKyMYJIMPOBAaHUE OHHEPrUU B KIETKE. OTarbl
sHepreTudeckoro oomena. I'nmkomus. bpoxenue u ero Buiabl. KucnopopHoe okucieHue, WiM KIETOYHOE JbIxaHue. OKHCIUTENbHOE
dochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakuuu wmatpuyHoro cunre3a. l'enermueckass uHpopmauus u JHK. Peanuzamus reHetnueckoil wuHpoOpManuu B KIETKE.
I'enernueckuit ko u ero cporictBa. Tpanckpunuus — matpuunbiii cunte3 PHK. Tpancnsuus — Guocunres 6enka. DTambl TPaHCISIIUH.
KoaupoBanue amuHokuciot. Pons pubocom B OuocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3Hu — Bupycel. Mctopus otkpsitus Bupycos (. 1. BanoBckuit). OcoOEHHOCTH CTPOEHUS U KU3HEHHOTO
1uKia BUpycoB. bakrepnodaru. bonesnu pacteHuil, ;KUBOTHBIX M YEJIOBEKA, BhI3bIBA€MbIE BUpycaMu. Bupyc nMmyHoaedumra yeaoBexa
(BUY) — Boz6ymutens CIIMa. OOparHas TpaHCKpHILUS, peBepTa3a M uHTerpasa. I[IpodumnakTuka pacnpocTpaHEHHs BUPYCHBIX
3a00JIeBaHUH.

JdemMoHcTpanuu:

IToptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.



Tabmuubpt u  cxembl: «Tumbl nuTaHuss», «MeTtabommu3my», «MUTOXOHAPHUS», «IDHEPTETHUUECKHH OO0MeH», «XJIopOoIIacTy,
«Dotocunte3y, «Ctpoenne JHK», «Ctpoenme m ¢dynHknumonupoBanue reHa», «CuHTE3 Oenkay, «['eHeTHdeckuit koa», «Bupycsm,
«bakrepuodarny», «CtpoeHue u xu3HeHHbIi 1uki Bupyca CITINla, 6aktepuodaray, «Permmukarus JTHK».

Ob6opynoBanue: Monenu-ammukauu «Yasoenne JHK u tpanckpunums», «buocunrte3d Oenka», «CTpoeHHE KIETKH», MOIETb
crpykryps! JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblii nuki, Wind KU3HEHHBIA UK KiIeTkd. MHTepdasza m murto3. [Ipomecchl, mportekaromue B uHTEpdasze. Perumkanus —
peakuus matpuyHoro cuntesa JIHK. Ctpoenue xpoMocoM. XpOMOCOMHBIM HaOOp — KapuOTHM. [JUMIONAHBIN U rarIONIHbII XPOMOCOMHBIE
Habopbl. Xpomatuasl. L{luTonornueckue OCHOBBI Pa3MHOKEHUS U MHIWBUyaTbHOTO PA3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Ctaguu muto3a. IIpouecchl, mpoucxoasinue Ha pa3HbIX CTaAUsAX MUTO3a. Buoornueckuii CMbICII MUTO3A.

[IporpamMmmupyemas rubenb KIETKH — alonTo3.

@opMbI pa3MHOXKEHHS OPraHU3MOB: OECIOJI0e M MOJIOBOE. Buibl Gecronoro pa3MHOXKEHHS: JelIeHHE HAJABOE, TIOYKOBAaHUE OJHO- H
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €ro 3HAUY€HHE JUIS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIOIOrO.

Meiio3. Cragun wmeio3za. Ilpoueccsl, mpoucxoxasmmue Ha craausx wmeiosza. IloBepenne xpomocoMm B Mmeio3e. Kpoccunrosep.
buonornueckuii cMbICI M 3HaYEHUE ME03a.

I'amerorenes — mporecc oOpa3oBaHMs MOJOBBIX KIETOK Y KMBOTHBIX. [10/IOBBIE jkene3bl: CEMEHHUKH U AnYHUKU. OOpazoBaHue U
pa3BUTHE TOJOBBIX KJIETOK — raMeT (CIepMaTo30uj, SHIeKIeTka) — crepMaToreHe3 U oBoreHe3. OCOOCHHOCTH CTPOEHUS SUIIEKIETOK U
criepMaro3onaoB. OmnoaorBopenue. [laprenorenes.

WnnuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHaIbHOE pa3BUTHE (dMOpuoreHe3). DTambl SMOPHOHAIBHOTO pa3BUTUSA Y
MO3BOHOYHBIX )KMBOTHBIX: IpOOJIEHNE, TacTpyisLus, opranorenes. [loctamOproHanbHoe pazBuTue. TUIlbl TOCTAIMOPHOHAILHOTO PA3BUTHS:
npsiMoe, HempsiMoe (TMIMHOYHOE). BrustHuE cpeipl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOTI'O paCTEHUS: CTPOCHHE CEMEHH, CTaIUU Pa3BUTHSL.

JdemMoHcTpanum:

Tabmuier 1 cxembl: «DOPMBI Pa3MHOKEHHUSI OPTAaHU3MOBY, «JBOWHOE OTUIOAOTBOPEHHE Y IBETKOBBIX pacTeHHI», «BereraruBHOe
pa3MHOXKEHHE pacTeHHi», «/lenenune knetku Oaktepuii», «CTpOCHHE MOJOBBIX KIETOK», «CTpoeHUE XpOMOCOMBI», «KIIeTOUHBIN UK,



«Pennmukanus [JTHK», «Muto3», «Meito3y», «lIpsamoe u HenpsiMmoe pa3BUTHEY, «I aMeTOreHe3 y MJIIEKOIMUTAIOIINX U YeoBeKa», «OCHOBHbBIE
CTaluU OHTOT€HE3a».

OOopynoBaHue: MHKpPOCKOI, MuUKpomnpenapatsl «CrepMaTo30uabl MIIEKOINUTAIOLWEro», «SIHIeKieTka MIIEKOIUTAIOIETr oy,
«Kapnokune3 B KJIETKax KOpEIIKa JyKa», MarHUTHas Mojelb-anrumkanus «Jlenenue kimetku», monens JIHK, momens meradasnoii
XPOMOCOMBI.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JIaGoparopnas padota Ne 3. «HaGmroneHne MuTo3a B KJIeTKaxX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MHKpOTIpenapaTaxy.

JIaGoparopHas pabota Ne 4. «/3yyeHue CTpOeHUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. Hacsie1cTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3amauu reseTuku. Victopust pa3BUTHA T'eHETHKHU. Poiib 1IUTONOTMM U SMOPHUOJIOTUU B CTAaHOBJIEHUU T€HETHKH. Bkian
pPOCCUICKMX U 3apyOeXHbIX YUEHBIX B pa3BUTHE I€HETUKH. MeTo/abl TeHeTUKH (TMOpUI0I0rHYECKHM, IUTOr€HETHUECKUI, MOJIEKYJIIPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKPEIMBaHUH.

3aKOHOMEPHOCTH HACJEI0BaHUs MPU3HAKOB, ycTaHOBIEeHHbIE . Menaenem. MoHorubpuaHoe ckpeuuBanue. 3aKkoH eIuHo-o0pa3us
ruOpuoB nepBoro mnokojeHus. I[IpaBuiio nomMuHMpoBaHMS. 3aKOH paclIeIUIeHus Npu3HakoB. ['mmore3a umcroTsl ramer. I[lonHoe u
HEIOJIHOE JOMUHUPOBAHUE.

JlurnOpusiHoe CKpelBaHue. 3aKOH HE3aBUCHUMOIO HacjelOBaHMs NpU3HAKOB. lluToreHernueckue OCHOBBI JUTMOPUIHOTO
CKpelIMBaHus. AHaIU3UpYolee cKpelrBanue. Vcnonbp30Banne aHaIu3upYOLIEro CKpeIMBaHus U ONpeieNIeH s TeHOTHIIa 0COOu.

CueruieHHOe HaclieoBaHue npu3HakoB. Pabora T. Moprana no cuerieHHOMY HaclieloBaHHIO TeHoB. Hapyienue clerieHus: FeHOB
B PE3YJIBTATE KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. [ eHeTH4YeCKue KapThl.

I'enetnka mona. XpOMOCOMHOE OIpPENEIEHUE M0JIa. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblE M TeTepOraMeTHBIE
opranusmsl. HacienoBanue nNpu3HaKkoB, CHEIJIEHHBIX € IOJIOM.

W3menunBocTh. Buabl M3MEHUMBOCTH: HEHACNEACTBEHHAss M HaclieJCTBeHHas. Poib cpenbl B HEHACIEICTBEHHON W3MEHYMBOCTH.
XapakTepucTuka MOAU(PHUKAIMOHHON W3MEHYMBOCTU. BapualmoHHBI psan W BapualoHHas KpuBasg. Hopma peakuuu mnpu3Haka.
KonnyecTBeHHbIE M KauyeCTBEHHBIE MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnencrBenHast, win reHOTHUNHMYecKas, U3MEHUYMBOCTh. KoMOMHATHBHAsE M3MEHYMBOCTb. Meio03 M IMOJIOBOM IpOLEcC — OCHOBA
KOMOWHATHBHON M3MEHYMBOCTH. MyTallMoHHas W3MEeHUYMBOCTh. Kilaccudukanus MmyTtanuid: reHHble, XpOMOCOMHBIE, TeHOMHBIe. YacToTa u
NPUYUHBI MyTaluui. MyTarenssle (pakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HaclieACTBeHHOW nu3MeHunBoctu H. M. BaBuiona.



BuesaepHas HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka wuenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOABI TEHETUKH YEJIOBEKAa: TIEHEAJIOrMYecKUud, OJIM3HELOBBIH,
UTOTCHETUYECKUM, OUOXUMUYECKHH, MOJeKyasipHO-reHeThudeckuil. COBpeMEHHOE OMpeJesieHne TeHOTUIA:  IOJHOI€HOMHOE
CEeKBEHHPOBAHUE, TEHOTUITUPOBAHKE, B TOM uncie ¢ momouisio [1[P-ananu3a. HacnencTBennble 3a001eBanus YyeoBeKa: TeHHbIE 0OJIE3HHU,
00JIe3HH C HACIEACTBEHHOW MPEIpacHoiOkKEHHOCThIO, XpOMOCOMHBIE Oone3nn. Comaruyeckue W reHepatuBHble MyTanuu. CTBOJIOBBIE
kieTku. [IpuHImne! 310poBOro 00pasa KW3HU, TUArHOCTUKHU, MPO(UIAKTUKY U JICYEHUS] TCHETUYECKUX OoJe3Hei. MeauKo-reHeTuIecKoe
KOHCYJIbTUPOBaHUE. 3HAaUEHNE MEAUIIMHCKON T'€HETUKH B MIPEIOTBPALLEHUH U JICUEHUU T€HETUUECKUX 3a00JIeBaHUI YeIOBEKa.

JdeMoncTpanum:

[optpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuiios.

Tabnumpr U cxembl: «MOHOTHOPHIHOE CKpEIIMBAaHWE W €ro ILUTOTeHETHYeCKass OCHOBa», «3aKOH pacllielUIeHHs U €ro
[UTOTEHETHYECKass OCHOBa», «3aKOH YHCTOTHI Tamery», «JlurmbpuaHoe ckpemmBanue», «lluTomornyeckue OCHOBBI AUTHOPUTHOTO
CKpeluBaHus», «Meio3», «B3auMoaeicTBue aulebHbIX TeHOB», «['eHeTnYecKkne KapThl paCTEHUM, KUBOTHBIX U YeJIOBEKay», «I eHeThka
noJsia», «3aKOHOMEPHOCTU HACJEI0BaHUS, CLEIUIEHHOIO C MHoJioM», «KapHOTUIbl 4eloBeKa M >KMBOTHBIX», «BUIBI M3MEHUYMBOCTH»,
«MoaudukanmoHHas U3MEHYMBOCThY, «HacnenoBanue pesyc-pakropay, «I'eHeTrka rpymnin KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

ObopynoBanue: Mojenu-anuMkanun «MoHorubpuaHoe ckpemuBaHuey», «Hemonmnoe poMuHHMpoBaHue», «JlurudpumgHoe
ckpemuBanuey, «llepekpéct xpomocom», MUKpOCKON M MHKporpernapaT «/po3zoduna» (Hopma, myTanuu (HOpMbI KPbUIEB M OKPACKH
Tena), repbapuit «I'opox MOCEeBHOI.

JlabopaTopHble H IPaKTHYeCKHE Pad0ThI:

JIaGoparopHnas pabora Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTHOPUAHOTO U JUTHOPHIHOTO CKPEIIUBAHUS Y AP030(UIIbl HA TOTOBBIX
MUKpOTMpenaparax».

JlabopaTtopHas pabota Ne 6. «M3ydueHne mMoauuKannOHHON W3MEHUYHWBOCTH, TIOCTPOCHUE BApHAIMOHHOTO Psa M BapHAIMOHHOU
KPHBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 MyTaruii y 1po30( bl Ha TOTOBBIX MUKpOIIpenapaTax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHue 1 aHaJIN3 POJAOCIOBHBIX YEIOBEKay.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M IpoLEcC. 3apoXkIECHUE CENEeKIMU U JomecTukanus. Yuyenue H. 1. BaBuiosa o neHTpax NpoUCXOXKACHUS U
MHOT000pa3usi KyJIbTYpHBIX pacTeHui. L{eHTphl MPONCXOKIACHUS JOMAITHUX )KUBOTHBIX. COPT, HOPOa, IITaMM.



CoBpeMeHHbIE METO/IbI CeNeKIUN. MacCOBbIM U MHAUBUAYAIbHBINA OTOOPHI B CEJIEKIIMM PACTEHUH U )KMBOTHBIX. OLIEHKa SKCTephepa.
bnauskoponcTBeHHoe ckpemuBaHue — MHOpUIMHr. Yucras nauHus. CkpelimBaHUe 4YUCTBIX JUHMHA. ['ereposuc, winm rubpuiHas cuia.
HeponctBennoe ckpemuBanue — ayrOpuauHr. OtpanéHHas ruOpuansanus u e€ ycrnexu. VICKYyCCTBEHHBIM MyTareHe3 M IOJIydyeHHe
MTOJIMIUIONIOB. JIOCTHKEHUS CEJIEKLIUN PACTEHUH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacip Hpou3BojacTBA. ['eHHas wHXeHepus. Otambl co3fganus pekomOmHanTHOM JIHK m TpaHcreHHBIX
opranu3moB. Kilerounas wumxxeHepusa. Kierounble KylnbTypel. MUKpPOKIOHAJIBHOE pasMHOXKEHUE pacreHud. KionuposaHue

BBICOKOITPOJTYKTUBHBIX ~ CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTHUYECKHME M JdTHdeckue mpodiembl. MO — reHeTHdecku
MOAUGUIIUPOBAHHBIC OPTaHU3MBI.
JlemoHcTpauu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabnuie! u cxeMmsl: kapta «L{eHTpbl TPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYPHBIX pacTeHuid», «[lopoabl 1oMamHux KUBOTHBIXY,
«CopTa KynbTYpHBIX pacTeHuil», «OtnanéHHas rudpumusanus», «Paborsl akagemuka M. ®@. UBanoBay, «[lomummonnusy, «OOBEKTHI
ounorexHonoruny, «KaetTouneie KylIbTyphl U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U TEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKU IIJI0JI0B M KOPHEIIJIONOB AUKUX (POPM M KYJIBTYpPHBIX COPTOB pacTeHuil, repOapuii «CenbCcKoX03s1iiCTBEHHbIE
pacTeHus».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

9KCKprI/ISI«OCHOBHBIe MCETOABI U NJOCTHIKCHUA CCICKIIMH paCTeHI/Iﬁ " )XUBOTHBIX (Ha CCJICKIIMOHHYIO CTAHIHIO, IJIICMCHHYIO (I)epMy,
COpTOHCHBITaTeHBHLIﬁ Y4acCTOK, B TCTIJIMYHOC XOSHﬁCTBO, na60paT0pI/1}o AarpOyYHHUBCPCUTCTA WX HAYIHOT'O ueHTpa)».

11 KJIACC

Tema 1. DBoJIIOLIHOHHAA OUOJIOTUSA.

[Ipennochiiku BOZHUKHOBEHUS 3BOJIOLMOHHON TEOPUH. DBOIIOIUOHHASA TEOpUS U €€ MecTo B OMoJoruu. BiusHue 3BOMOLMOHHON
TEOpUHU Ha pa3BUTHE OMOJIOTUU U IPYTHX HaYK.

CuzerenscTBa 3BoMONMM. [la€OHTONIOTMYECKUE: TIOCIEN0BATEILHOCTh IMOSABIECHUS BUIOB B IAJCOHTOJIOIMUYECKON JIETOIUCH,
nepexoanbie popmel. buoreorpagpuueckne: cxoICTBO U pazianuue GpayH u Gop MaTepuKoB U OCTPOBOB.



OMOpHOJIOrMYECKUe: CXOJACTBA M Ppaziauuusi HMOPUOHOB pa3HbIX BHJIOB I03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMHYECKHE:
TOMOJIOTHYHBIE, AHAJIOTMYHbIE, pPYIUMEHTapHble OpraHbl, AaTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHHU3MOB
HACJIEICTBEHHOCTH ¥ OCHOBHBIX META0OJIMUYECKUX IMyTeHl y BCEX OpraHUu3MOB.

OpomonmonHas Teopus Y. lapsuna. Ilpennocbuiku BO3HUKHOBEHMSI JapBUHM3MA. J[BMXKYIIME CHIIbI 3BOJIIOLMU BUAOB 0 JlapBUHY
(M30BITOUYHOE Pa3MHOKEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEONpeIeNEHHAsT H3MEHUYMBOCTh, 00ph0a 3a CyIIeCTBOBAaHHUE, €CTECTBEHHBIN
oToop).

Cunrernueckast Teopus sBosionnu (CTO) u €€ 0OCHOBHBIE MOJIO0KEHUS.

Muxkpossosronust. [Tomynsanus kak eMHUIAa BUAA U SBOJIIOLUH.

JBwxyume cuibl ((akTopbl) 3BOJIOLNMM BHUIOB B Ipupoje. MyTalMOHHBIH @poliecc M KOMOMHAaTHUBHAas WM3MEHYMBOCTD.
[TonynsauuoHHbIe BOJIHBI U apeii¢ reHoB. M3omamus 1 MUrpanus.

EcrecTBeHHbII 0TOOp — HanpaBisIOIUi GakTop 3BoIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprucnocoOIeHHOCTh OpraHW3MOB Kak pe3yiabTaT dBONOUWHU. [Ipumepsl mpucmocoOiieHuil y opranu3moB. Apomopdosbl u
UN0-aJanTaluu.

Bun u Bunoobpazosanue. Kpurepun Buga. OcHoBHbIE (hopMBbI BUA000pa30BaHus: Teorpaduyeckoe, IKOJIOTHYECKOE.

Maxkpoaomtonus. @opmel 3BoIOIMN: (UIeTHYECKas], IUBEPIeHTHAs, KOHBEpreHTHasl, napajuienabHas. HeoOpaTuMocTh 3BOIIOLUY.

[IponcxoxkaeHue OT HeclieUaIN3UPOBaHHBIX NpeakoB. [Iporpeccupyromas cnenuanu3anys. AganTuBHas paadanus.

JdemMoHcTpanum:

IToprpersr: K. JInunnei, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. Ceepros.

Tabmuupel u cxembl: «Pa3BuTHE OpPraHMYecKOro Mupa Ha 3emie», «3apOJbIIIU IO3BOHOYHBIX JXKHUBOTHBIX», «APXEONTEPHKCY,
«Dopmbl O0pKOBI 3a cymecTBoBaHUEY, «EcTecTBeHHBIN 0TOOP», «MHOTO0Opa3ne COpTOB pacTeHmi», «MHOTO0Opa3ne MopoI JKUBOTHBIX,
«[lomymsimuny, «MyTanmoHHasE HM3MEHYUBOCTBY», «Apomopdossry, «amoamantanmmm», «OOmas pereHepaius», «/IBwKyiiue CHIIbI
sBosoimny, «Kapra-cxema mapmipyra nyremectBust Y. Jlapsunay, «boprba 3a cymectBoBanue», «lIpucnocobieHHOCTE OpraHU3MOBY,
«["eorpaduueckoe BupooOpazoBaHue», «IKOIOTUYECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX € Pa3jIMYHbIMU THUIIAMU OKpPACKH, HAOOp IUIOJO0B U CeMsiH, KoJuleKIus «[IpumMepsl 3allUTHBIX
NPUCTIOCOOTCHUN y KUBOTHBIX», MOAENTb «OCHOBHbIE HAalpaBICHHUS HBOJIOLUN», 00bEMHass Mozaenb «CTpoeHHe TOJOBHOTO MO3ra
II03BOHOYHBIX .



buoreorpaduueckas xkapra mupa, Kowiekuus «DopMbl COXpaHHOCTH HMCKOMAEMbIX >KMBOTHBIX M PACTEHUN», MOJIEIb aNIJIUKALUs
«Ilepexpéct xpomocom», BlaxHble npenaparbl «Pa3Butue HacekoMoroy», «Pa3BuTue JATyHIKH», MUKporipenapaT «Jpo3oduna» (Hopma,
MyTaluuu GOpMBI KPbUIHEB U OKPACKH Telia).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHuE BHIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIOY.

JlaboparopHast pabota Ne 2. «Onucanue mpucrnocoOIEHHOCTH OpraHu3Ma M €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHbIe MPEACTAaBICHUS O 3aPOXKICHUH KU3HU. HaydHble TUIIOTE3bl BOSHUKHOBEHHS )KU3HH HA 3emiie: a0MoreHe3 U MaHCTIepMHUsl.
XuMuyeckasi 3BONIONUS. AOUOTEHHBIM CHHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPraHMYeCKHX. ODKCIEPUMEHTAIbHOE IOATBEPXKIACHUE
XUMHUYECKOH 3Bomtounu. HauanbHble aTansl 6uonorudeckor sBomonnu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MTPOTOKIETKH. [lepBbie KileTKH U uX 3BoNoLUA. POpMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie mo spaMm u nepuojaM. Karapxeil. Apxeiickas u npotepo3oiickas 3pbl. [laneo3oiickast spa u €€ nepuosl:
KeMOpUICKUH, OPJIOBUKCKUH, CHUTYPUICKUN, IEBOHCKUM, KAMEHHOYTOJIbHBIHN, TIEPMCKHUH.

Me3so30iickas 3pa 1 €€ epruoIbl: TPHACOBBIN, FOPCKHI, METOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajIeOreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiuMara M TeO0JOrMY4ecKHX IpoueccoB. OCHOBHBIE OTallbl HBOJIIOLMU PACTUTEIBHOTO U JKMBOTHOTO MHpA.
Apomopdo3bl y pacTeHU U )KUBOTHBIX. [losiBIIeHUEe, pacliBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHu4eCKOro MMpa Kak OTpaxeHHe dBOIOLUN. OCHOBHBIE CUCTEMATUUECKHE IPYIIIBI OPIraHU3MOB.

OBonronUs 4eloBeKa. AHTPOIOJIOTHMsS Kak Hayka. Pa3BUTHE NpEACTaBIEHUN O IPOUCXOXACHUU YeloBeKa. MeToapl H3ydeHHs
aHnTponoreHe3a. CXoACTBa U pa3Inyus 4eJ0BeKa U )KUBOTHBIX. CHCTEMaTHYEeCKOEe MOJI0KEHNE YETIOBEKa.

JBuwxymue cuibl (pakTopsl) aHTpororeHesa. HacnencTBeHHas M3MEHUMBOCTh M €CTECTBEHHBIH 0TOOp. OOliecTBeHHBIH 00pa3
KU3HU, U3TOTOBJIEHUE OPYIUil Tpy/la, MBIIIIEHUE, PEYb.

OCHOBHBIE CTaauM M BETBH JBOJIOLMM YEJIOBEKA: aBCTpaJoONUTeKkH, YenoBek ymenbid, YenoBek mnpsMoxonadmuii, YemoBek
HeaHaepTanbckuii, YemoBek pasyMmHblil. Haxonku HMCKOMaeMbIX OCTAaTKOB, BpEMsl CYIIECTBOBAHUS, OOJACTh pPAacCHpPOCTPaHEHUs, 00BEM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJbIIME pachl: €BporeoujHas (eBpasuiickas), Herpo-aBCTpajouaHas (dKBAaTOpHAIbHAA),
MOHTOJIOUHAsA (a3UaTCKO-aMepUKaHCcKast). YepThl MpUCIIOCOOICHHOCTH TPEACTABUTENECH UeIOBEYECKUX pac K YCIOBHUSM CYIIECTBOBAHUSI.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.



JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuipl u cxembl: «Bo3nukHoBeHue CoilHEUHON cucCTeMbl», «Pa3BuUTHe oOpraHMYecKoro Mupa», «PactuTenbHas KieTkay,
«OKuBoTtHas kierka», «lIpokapuornyeckas kierka», «CoBpeMeHHas cHUCTEMa OpPraHM4ecKoro mMupa», «CpaBHEHHE aHATOMUYECKHX 4epT
CTPOCHUS YEJIOBEKA M YeJIOBEKOOOpa3HbIX 00€3bsiH», « OCHOBHBIE MECTa MaJICOHTOJIOIMYECKIX HaXO0JIOK MPEIKOB COBPEMEHHOTO YETIOBEKAY,
«/IpeBHenmue moan», «JpesHue moan», «llepbie COBpEMEHHBIE 0N, «HeI0BeUecKre pach».

Ob6opynosanue: Mymspku «lIpoucxoxaenue yenoBeka» (OIOCTbI aBCTPaJONUTEKA, MUTEKAHTPOIA, HEAHJEPTaablla, KPOMaHbOHLIA),
CIICTIKM WM M300paKeHUs KaMEHHBIX OpYyIuil MepBOOBITHOrO 4YeloBeKa (KaMHHU-YOIIEphl, pyOmia, ckpebdiia), reoXpoHOJIOTHYecKas
Tabnuua, KoyeKus «PopMbl COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX M PACTCHUI».

JlaGoparopHble H NpaKTHYecKue padoThbl:

[TpakTuueckas pabota Ne 1. «/3ydeHne UCKOMaeMbIX OCTATKOB PACTEHHM U )KMBOTHBIX B KOJUICKIIHAX.

DKCKypcHs «IBONIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WM KpaeBeAUEeCKUN My3ei).

Tema 3. Opranu3mbl 4 OKpPY:KawIIAas cpeaa.

DKoJorusl Kak HayKa. 3aJaud M pasfenbl IKOJOTMU. METOAbl 3KOJIOTMYECKHUX HCCIEAOBAHUNA. DKOJOTMYECKOE MHPOBO33PEHUE
COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuMTaHNs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3IyIIIHASA, TOYBEHHAs, BHYTPUOPTaHU3MEHHAS.

Okonorndeckue (akropsl. Kiaccuduxanus skonorndeckux (hakropoB: adMoTudyeckue, OMOTHUECKUE M aHTponoreHHsle. JlelcTue
HKOJIOTUYECKUX (DAKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue (axkTOpbl: CBeT, TeMIepaTypa, BIaXHOCTb. Poromepuoausm. [IpucrnocobieHuss OpraHu3MOB K JAEHCTBUIO
abuotnueckux (akTopoB. buonornyeckue puTMBI.

buotnueckue ¢akropsl. Bumbl 6moTHYeCKHX B3aUMOACHCTBUN: KOHKYPEHIIHS, XUITHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm,
Koormepanusi, MyTyajlu3M, KOMMEHCAIM3M (KBapTHPAHCTBO, HaxJIEOHMYECTBO). AMEHCAIM3M, HeEHTpanu3M. 3HayeHHEe OUOTHYECKUX
B3aMMOJICHCTBHII JIJIs1 CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU Momyiasiuu. OCHOBHBIE IOKa3aTead MOMYJSALHMU: YUCICHHOCTb, IUIOTHOCTh, POKIAEMOCTh,
CMEPTHOCTb, IPUPOCT, MUTpaus. J[MHaMUKa YMCIEHHOCTHU NOMYJISALIUN U €€ PETYIISALHNSL.

JdemMoHcTpanum:

[optpetsi: A. 'ymbonsar, K. @. Pynse, 3. I'ekkens.



Tabmuiper u cxembl: kapta «lIpupoansie 30HbI 3emin», «Cpenbl obutanus opraHuzmoBy, «Dotonepuoausm», «llomymsuuny,
«3aKOHOMEPHOCTHU POCTa YUCICHHOCTH MONYJISIUN HHPY30pUH-TYhenbKny, «[IuiieBbie nemnm.

JlabGopaTropHble H IpaKTUYecKue padoThbl:

JlaboparopHast pabota Ne 3. «Moposornueckne 0COOCHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUS.

JIaGoparopnas pabota Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[Toncu€r MIOTHOCTH MOMYJISIMNA PA3HBIX BUAOB PACTCHUI».

Tema 4. CooO1ecTBa U IKOJI0rHYECKHE CUCTEMBI.

CooOmiectBo opranu3mMoB — OuoieHo3. CTpyKTyphl OMOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHas, Tpoduueckas (muiueBas). Bumbi-
noMHUHAaHTHI. CBsI3U B OMOIIEHO3E.

DKkojorudeckre cucteMsl (3kocuctemsl). [lonstue 06 sxocucteme u Ouoreonenosze. OyHKIIMOHATbHBIE KOMIIOHEHTBI YKOCHCTEMBI:
MPOJYLIEHThI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BemlecTB M MOTOK J3HEPruM B 3kocucreme. Tpodudeckue (MHUILEBHIE) YpPOBHU
skocuctembl. [lumeBbie menu u cetn. OCHOBHBIE IIOKA3aTeNM SKOCHUCTEMBI: OMOMacca, NPOAYKIHSA. OKOJIOTUYECKHE IHPAMHUJIBL:
MPOJYKIIMH, YUCIEHHOCTH, OoMacchl. CBOMCTBA 3KOCUCTEM: YCTOMUHUBOCTh, CAMOpETYJIsiLus, pa3BuTHe. CyKiieccusl.

[Ipupoanbie 3KocuCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO WJIM IMIMPOKOJIUCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE PIKOCUCTEMBI. ATPO3IKOCUCTEMBI. Y pOO3KOCUCTEMBI. bronornueckoe U Xo3sHCTBEHHOE 3HaYEHHE arpodKOCUCTEM U
ypOOIKOCUCTEM.

buopasznoobpazue kak pakTop ycroitunBoctu 3kocucreM. CoxpaHeHHe OMOJIOTHYeCKOro pazHooOpas3us Ha 3emIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panniibl, coctaB u cTpykTypa 6uochepsl. JKusoe BemiectBo u ero pyHkiuu. Ocod6eHHOCTH
ouocdepsl Kak r1o0anbHoi sKkocucTeMbl. J[MHaMuYeckoe paBHOBecHE U 0OpaTHas CBSI3b B Ouocdepe.

KpyroBopotsl BemecTB 1 OMOTC€OXUMHUUYECKHE IHUKIIBI 3JIEMEHTOB (yriepoja, a3oTa). 30HAIBHOCTh Onocdepsl. OCHOBHBIE OMOMBI
CyLIH.

YenoseuecTBo B Onocdepe 3emin. AHTpornoreHHble H3MeHeHHs B 6uocdepe. ['modanbHbIe IKOIOTHYECKUE TPOOIEMBI.

CocymecTBoBanue mpupoabpl U uenoBedecTBa. CoxpaHeHHWe OMOpa3HOOOpas3usi Kak OCHOBA YCTOMYMBOCTH Ouocdepnl. OcHOBa
paMoOHATFHOTO YIPABICHHS TPUPOIHBIME PECYpCaMH U UX UCTIONb30BaHue. JlOCTIKEHHS OMOIOTHH M OXpaHa IPUPOIBI.

JdemMoHcTpanum:

[optpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer u cxemsl: «lIumessle nenn», «buomeHo3: coctaB U cTpykTypa», «lIpupomusie coobmiectBa», «llemu nuTaHus»,
«Qxonoruyeckass nupamuaay, «buochepa u denoBek», «IKOCHCTEMa IMUPOKOIMCTBEHHOTO Jieca», «IJKOCHCTEMAa XBOWHOTO Jiecay,



«buoneno3 Bogoéma», «ArponeHosy», «IIpuMepHble aHTPOIIOreHHbIE BO3ACHCTBUS Ha MPUPOLY», «BaxHellne UCTOUHUKN 3arps3HeHUs
BO3/lyXa U IPYHTOBBIX BOJ», «[louBa — BakHel1as cocTasistonias 6uoceps», «DakTopsl gerpaganuu nousy», «IlapHukoBsiil addexT»,
«DaKkTopbl PaJMOAKTUBHOIO 3arpsi3HeHust Ouocdeps», «OOmas crpykrypa Ouocdepsl», «PacnpocrpaHeHue Xu3HM B Ouochepey,
«O30HOBBI 3KpaH dnochepsr», «Kpyrosopor yriepoaa B buochepe», «KpyroBopot a3oTa B Ipupoae».

O6opynoBanue: MOeIb-anTuIHKaUs « TUnuIHbIE OMOIIEHO3b», repOapuii «PacTUTeNbHBIE COOOMIECTBAY, KOIEKIIMA «BHOIICHO3Y,
«Bpenurenn BakHEHIINX CEIBCKOXO3SHUCTBEHHBIX KYIBTYp», TepOapun M KOJUICKIMH PACTEHHUI M XUBOTHBIX, IPUHAAJIEKAIINE K Pa3HbIM
9KOJIOTMUECKUM Trpynnam ojHoro Buja, Kpachas kHura Poccuiickoil ®denepauuu, HM300pakeHUs] OXPAHSIEMbIX BHJIOB pPAacTeHUN U
KHUBOTHBIX.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHU S ITPOI'PAMMEI 110 BUOJIOI'MHU HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacno ®I'OC COO, ycraHaBIuBaIOTCs TpeOOBaHHUS K pe3yabTaTaM OCBOCHHS OOYYaroIIMMHCS HPOrpaMM CPEIHEro OOIIero
O6pa30BaHI/I$IZ JIMYHOCTHBIM, MCTAIPCAMCTHBIM U ITPECAMCTHBIM.

JIMYHOCTHBIE PE3VJIbTATDBI

B cTpykType JNIHMYHOCTHBIX pPE3yJbTATOB OCBOCHHUS mpenMera «buosiorus» BbIACIEHBI CIEIYIOLIME COCTaBIIAIONIME: OCO3HAHME
00y4aIoIUMUCS POCCUICKOM TPakIaHCKON HACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENILHOCTH M CaMOOIPEAEIEHHUIO,
HaJIMYMe MOTHBAIMM K OOYYEHHIO OMOJIOTHH, IEJICHAINIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH HA OCHOBE KIFOUEBBIX
[IEHHOCTEH W UCTOPHUYECKUX TPATUINI Pa3BUTHUS OMOJIOTUIECKOTO 3HAHKS, TOTOBHOCTh U CITOCOOHOCTh 00YYArOIIMXCSl PYKOBOJICTBOBATHCS
B CBOEH JIEATENHOCTH II€HHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, TMPUCYIIUMH CHCTEME OHOJIOTHUYECKOTr0 O0O0pa30BaHUs, HAIAYUE
9KOJIOTUYECKOTO MPABOCO3HAHUS, CTIOCOOHOCTH CTAaBUTD LIETTU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE PEe3yJbTAaThl OCBOCHHS TpenMeTa «buonorusy AoCTUraroTcsl B €MHCTBE Y4€OHON M BOCIUTATEIHHOW JESITEIHHOCTH B
COOTBETCTBUM C TPAJULIUOHHBIMU POCCUHUCKUMH COLMOKYJIbTYPHBIMH, HCTOPUYECKMMHM M JIyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH,
NPUHATHIMU B OOIECTBE MpaBWIaMH M HOPMaMu IMOBEACHHUS M CIOCOOCTBYIOT TMpoIleccaM CaMOIO3HAHHS, CAMOBOCHHUTAHHS U
CaMOpAa3BUTHUS, Pa3BUTUS BHYTPEHHEW MO3UIMU JIUYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY M MPaBONOPAJNIKY, YEJIOBEKY Tpylda U
CTaplieMy MOKOJEHHUIO, B3aUMHOTO YBa)XXCHHS, OEpPEKHOTO OTHOILIEHUS K KYJIbTYPHOMY HACIEIUI0 U TPATUIUSM MHOTOHAIMOHAIBEHOTO
Hapopa Poccuiickoi @enepanuu, Npupoae U OKPYKAIOIIEH cpere.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUSI yUeOHOTO npeameTa «broaorusy JODKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYarOIINX CS
PYKOBOJICTBOBATHCSI CPOPMUPOBAHHON BHYTPEHHEHW MO3UIMENH JTUYHOCTHU, CUCTEMOW IIEHHOCTHBIX OPUEHTAIINH, MMO3UTUBHBIX BHYTPEHHHUX
yOXJICHUI, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIINEeCTBa, PACIIUPEHUE >KU3HEHHOTO OINbITa W OIbITa
JEATEIIbHOCTH B MPOLECCE Peaanu3aliid OCHOBHBIX HAMPABIECHUA BOCHUTATEIbHON IEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1)rpasxaanckoro BOCMTAHUS:
c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIErOCs KaKk aKTHBHOTO U OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBa;
OCO3HaHWE CBOMX KOHCTUTYIIHOHHBIX TIPAaB U O0S3aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOMIOPSIIKA;



TOTOBHOCTh K COBMECTHON TBOPYECKOW JAEATEIHHOCTU MPU CO3/JaHUU Y4EOHBIX MPOEKTOB, PEHICHUHU YyYEOHBIX M IMO3HABATEIbHBIX
3aJ1a4, BBITIOJTHEHUHN OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIpenesaTh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSACHSATH €€,

YMCHHC YUYUTBIBATH B CBOHUX I[ef/'ICTBI/ISIX HCO6XO[[I/IMOCTB KOHCTPYKTHUBHOI'O B33HMOI[€I>1CTBPI$I JIIO[[GP'I C pasHbIMU YGG)KIIGHI/IHMI/I,
KYJIbTYPHBIMU HCHHOCTAMU U COUAJIBHBIM ITOJIOKCHUCM

TOTOBHOCTb K COTPYAHHYCCTBY B IPOLECCCEC COBMCCTHOI'O BBIINIOJIHCHUA y‘I€6HBIX, IIO3HAaBaTCIIbHBIX M HCCICAOBATCIBCKUX 3aJa4,
YBAXUTCIIbHOTO OTHOIICHNA K MHCHHUIO OIIIIOHCHTOB IIPpU O6CY)KZI€HI/II/I CIIOPHBIX BOIIPOCOB OHMOJIOTMYECKOTO COACPpIKaHUsA,

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NESTENbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

cOpPMUPOBAHHOCTh POCCUHCKON TIpaKJAaHCKOM UACHTUYHOCTH, MAaTPUOTU3MA, YBaXEHUS K CBOEMY HapoAy, UyBCTBa
OTBETCTBEHHOCTH mepea PonauHo#l, ropmoctu 3a cBoM Kpail, cBolo PoauHy, CBOW SI3bIK W KYJBTYPY, MPOLUIOE U HACTOSIIEE
MHOTI'OHAIIMOHAJILHOT 0 Hapoaa Poccuu;

IHEHHOCTHOC OTHOIICHHE K MPHUPOAHOMY HACJIICAUIO U MaMATHUKaM MMPUPOAbI, JOCTHXXCHUAM Poccun B HAayKe€, UCKYCCTBEC, CIIOPTC,
TEXHOJIOTUSAX, TPYJIE;

CIIOCOOHOCTD OLCHHUBATh BKJIAJ pOCCI/II\/JICKI/IX y‘IéHLIX B CTAHOBJICHHC W PA3BUTHC 6I/IOJ'IOFI/II/I, [IOHMMAaHUs 3HA4YEHUsS OMOJIOTUHU B
MO3HAHUM 3aKOHOB MPUPO/IBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yoe:X IEHHOCTh, TOTOBHOCTH K CITY>KE€HHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

OCO3HaHUE TYXOBHBIX [IEHHOCTEH POCCHIICKOTO Hapo/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO IMOBE/ICHNUS,

CIIOCOOHOCTH OIICHUMBATh CUTYallUIO W MPUHHUMATH OCO3HAHHBLIC PCUHICHUA, OPUCHTHUPYACHh Ha MOPAJIBbHO-HPABCTBCHHBLIC HOPMBI U
IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

OTBCTCTBCHHOC OTHOIICHUE K CBOUM POAUTEIIAM, CO3JaHUIO CEMbHU HA OCHOBE OCO3HAHHOT'O ITPUHATHUA HGHHOCTGI\/'I CEMENHOH KU3HU B
COOTBETCTBHUH C TPAAULIUIMU HapoaoB Poccuu;

4) 3¢cTeTUYECKOro BOCTIUTAHMSI:

9CTCTUYCCKOC OTHOLICHUC K MHUPY, BKIIIOYad 5CTCTUKY 6BITa, HAay4YHOI'0O 1 TCXHUYCCKOTO TBOPYECTBA, CIIOpTa, Tpyada, O6H_I€CTB€HHBIX
OTHOIIICHUM;



MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSIBIATH Ka4eCTBAa TBOPUYECKOM TMYHOCTH;

5) puznveckoro BOCHUTAHUSA, (POPMUPOBAHUS KYJIbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0J1ar0NOJTyYHs:

MMOHMMAHUE W pealh3aIius 3JI0pOBOTO U 0E30MacHOTr0 00pasa >KM3HU (3I0pOBOE MUTAHHUE, COONIOACHHE THTMEHUYECKHUX MPABUI U
HOpM, COalaHCUPOBAaHHBIK PEXHM 3aHATUH M OTIbIXA, peryispHas (u3ndecKas aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO H
KOMIIETEHTHOT'O OTHOIIEHHUS! K COOCTBEHHOMY (PU3HUECKOMY U ICUXHYECKOMY 30POBBIO;

IMOHMMAaHHUE IIEHHOCTH MPaBWJI MHAWBUIYaJbHOTO U KOJUIEKTUBHOTO OE30MaCHOrO MOBEACHUS B CUTYalUsX, YTPOKAIOLIUX 3/J0OPOBBIO
W SKU3HH JIIOJICH;

OCO3HaHUE MOCTIEACTBUIA U HEMPUATHUS BPEAHBIX PUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TFOTOBHOCTh K QaKTHBHOM JESTENbHOCTH TEXHOJOTMYECKOM M COLMAIbHON HaIlPaBJI€HHOCTH, CIIOCOOHOCTh WHUILIMHUPOBATD,
IJTAHUPOBATh U CAMOCTOSITENIBHO BBIMOJIHATH TaKyl0 JA€SITEIbHOCTD;

MHTEPEC K PA3IUYHBIM chepaM npodhecCHOHATBLHON JesITeNbHOCTH, YMEHUE COBEPIIAaTh OCO3HAHHBIM BBHIOOP Oyayiiel npodeccuu u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO Ha MPOTSHKEHUH BCEH JKHU3HU;

7) 3K0JI0THYECKOr0 BOCTIMTAHMSA

HKOJIOTHYECKH 11eNIecO00pa3HOe OTHOLIEHUE K MPUPO/Ie KaK UCTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyILeCTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKOM KYyJIbTYphl: MPUOOPETEHHE OMNbITa IUIAHUPOBAHMS IOCTYIIKOB M OLEHKM HMX BO3MOXKHBIX
MOCTEACTBUMN JJIsI OKPY>KAOIIEN CPEIIbI;

OCO3HaHUe TN100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0ieM U MyTeil UX pelIeHHUs;

CIOCOOHOCTh MCIOJIB30BaTh MpHOOpeTaeMble MPH U3YUYEHUU OMOJIOTMU 3HAHUS U YMEHMs HpPU PEIIeHUU MPOoOJIeM, CBSI3aHHBIX C
paloHaIbHBIM PUPOAOIOIB30BaHNEM (COOMIOIGHNE TpaBWIJI MOBEJACHHUS B IMPUPOJE, HANPABICHHBIX HA COXpAaHEHUE pPaBHOBECHUS B
HKOCHCTEMAX, OXpaHy BUJIOB, IKOCUCTEM, OnoCchepsl);

aKTUBHOE HENpUATHE ACHCTBH, MPUHOCIIIUX Bped OKpYKalollel NMPUPOTHOU cpelie, yMEHHE MPOTHO3MPOBAaTh HEOJIAronpusTHbIE
HKOJIOTHYECKHUE TTOCIIEACTBUS PEANPUHUMAEMBIX 1EHCTBUIA U MPEIOTBpAILaTh UX;



HAJIMYME PA3BUTOrO IKOJOTMUECKOTO MBIIIJICHHS, SKOJIOTHYECKON KYJIBTYPBI, OIbITA ICATSIBHOCTH KOJOTHICCKON HAIIPABICHHOCTH,
YMEHHS PYKOBOJICTBOBATHCS UMM B TIO3HABATEILHOM, KOMMYHUKATHBHOW U COIIMAIBLHOM MTPAKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHYE CKOM
JCSATEIIbHOCTH SKOJIOTMUECKOM HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOW NPAKTHKH,
OCHOBaHHOTO Ha JHAJIOTe KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHNE SI3BIKOBOUM M YMTATEIHCKOUN KYIBTYPHI KaK CPEJICTBA B3aUMOJICHCTBUS MEXK Ty JTIOJIbMHU U IIO3HAHUS MUPA;

MOHUMaHKWE CIeMU(PUKU OMOJIOTMHM KaK HAyKH, OCO3HaHUs €€ poiu B (DOPMUPOBAHMH PAIMOHAILHOTO HAYYHOTO MBIILICHHS,
CO3JIaHHMH IEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOLIEM MHUPE KaK O €IUHCTBE MPUPOJIbI, YEIOBEKa M OOIIECTBA, B IIO3HAHUH MTPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU ISl COBPEMEHHOHN IMBHJIM3AIMU: OOECIICYCHHST HOBOTO YPOBHS Pa3BUTHS MEIUIIUHBI,
CO3J/IaHHE TIEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX PEIIaTh PECypCHBIC MPOOJIEMBI Pa3BUTHS YEIIOBEYECTBA, IOMCKA IMTyTEH BBHIXOJA U3
TII00ATBHBIX YKOJIOTHYSCKHUX MPOOJIeM B 00ECTICUeHUs IMepexoia K YCTOWIMBOMY Pa3BUTHIO, PAIMOHATHFHOMY HCIIOJIB30BAHUIO TTPH POTHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHWH OWOJIOTHMYSCKUX 3HAHWK B IEISX TOBBIIICHHUS OOIMEH KyIbTyphl, €CTECTBEHHO-HAYyYHOM
TPaMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIIMOHAIBHON TPaMOTHOCTH 00ydaromuxcs, GopMupyeMoi mpu u3y4eHuu OUOIIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB IO3HaHWs, UCIOIB3YEeMBIX B ECTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJNb30BATh IMOTyYaeMbIe
3HAHUA A7 aHajdn3a U OOBSCHEHHUS SIBJICHUN OKPYXKAIOLIEro MUpa U MPOUCXOJANINX B HEM HM3MEHEHUH, YMEHHE JeJaTh 000CHOBAaHHBIE
3aKJIFOUEHHUS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOLIUXCS JAHHBIX C LEIbI0 MOTYyYeHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSTEIHLHO UCIOJIb30BaTh OMOIOTHUSCKHE 3HAHUS IS PEIICHUS TIPOOJIeM B peabHBIX )KU3HCHHBIX CUTYaIINSX;

OCO3HAaHWE IICHHOCTH HAYYHOH JEATEIhHOCTH, TOTOBHOCTH OCYIICCTBIISATH IMPOCKTHYIO W HCCIICOBATEILCKYIO JIEITEIHLHOCTD
WHIUBUIYAITBHO U B TPYIIIIE;

TOTOBHOCTh M CITOCOOHOCTH K HENPEPHIBHOMY OOpPAa30BAaHHMIO M CaMOOOpA30BaHUIO, K aKTUBHOMY IOJIYYCHHIO HOBBIX 3HAHHWH I10
OWMOJIOTHH B COOTBETCTBUH C )KH3HECHHBIMHU TIOTPEOHOCTSIMH.

METANIPEIJMETHBIE PE3YJIbTATBI



MeranpeaMeTHbIe PE3yJbTaThl OCBOCHHS ydeOHOro mpeamera «buosiorus» BKIIOYAIOT: 3HAYMMbIE 11 (POPMHUPOBAHUS
MHPOBO33PCHUSI 00YUYaAIOIIMXCS MEKIUCIUTIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC MOHATHSA, OTPAKAIOIINE LETOCTHOCTh HAYYHOU
KapTUHBl MHpa W CcHenu(uKy METOOB IMO3HAHMS, HCIIONB3YEMBbIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SBJICHHE, MPOIECC,
CUCTEeMa, HAYYHBIN (DaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIICIOBaHIE, HAOIOICHUE, U3MEPEHHE, IKCIICPUMEHT U
JPYTUX), YHUBEPCAIbHBIE Y4eOHBbIC ACHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHbBIC, PETYIATUBHEIE), OOecieunBaomuye GopMUpOBaHUE
(YHKITMOHATFHOW TPAMOTHOCTA W COIMAILHOW KOMIIETCHIIMHM OOYYaloIIUXCs, CIIOCOOHOCTh OOYYArOIIMXCS MCIOJIB30BAaTh OCBOCHHEIC
MEXIUCIUTIIIMHAPHBIC, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAJIbHBIC yUeOHbIC ICUCTBHUS B ITO3HABATEIHLHON U COIMATILHOM MPAKTHKE.

MeTtanpeameTHble pe3yIbTaThl OCBOSHHS MPOTrPaMMbl CPETHETO OOIIET0 00pa30BaHus JOHKHBI OTPAKATh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IO3HABATEJIbHBIMH JEHCTBUAMM:

1)0a30Bble JJOrHYecKUe AeHCTBHS:

CaMOCTOSITENILHO (POPMYTUPOBAThH U aKTyaIH3UPOBAThH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TIPM OCBOCHUHM 3HAHWNA TPUEMBI JIOTMYECKOTO MBINUICHUS (aHanW3a, CHHTE3a, CpPaBHEHUS, KIacCHU(UKAINH,
0000111eHHsT), PaCKPBIBAaTh CMBICT OMOJOTUYECKMX TMOHSATHH (BBIACIATh MX XapaKTEpHbIC MPHU3HAKH, YCTAaHABIMBATH CBS3U C APYTHMHU
MOHATHUSIMH);

OTIPENIEIATh 1NN JIeATeTbHOCTH, 3a/laBas MapameTpbl U KPUTEPUH UX JOCTHIKEHHUS, COOTHOCHTH PE3YJbTAThl JEATETBHOCTH C
MOCTaBJICHHBIMU LIEJIAMU;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl OObsICHEHUS (DAKTOB U SIBJICHHI KUBOU MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, JACTYKTUBHBIC, MO0 AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTU W MPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBICHUSX, (HOPMYIUPOBATH BHIBOJBI M 3aKIIOYCHHUS,

MIPUMEHATh CXEMHO-MOJICIIbHBIEC CPEICTBA JJIS MPEICTABIICHUS CYIIECTBEHHBIX CBSA3EH W OTHOIICHWN B M3Y9a€MbBIX OMOJIOTHYECKUX
00BeKTax, a Tak)Ke MPOTUBOPEUHI pa3HOTO POa, BHISBICHHBIX B PA3TMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUTAH PEIICHUS MTPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIINXCSI MAaTepUATbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIHLHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIIHTATOB IIEJISIM, OIIEHUBATh PUCKHU TIOCIIEJICTBUN EATEILHOCTH;

KOOPJMHHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSX PEATHHOTO, BAPTYATHHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBYS,

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2)0a30Bble HCCIeA0BATEIbCKHE IeHiCTBHSI:

BIIAJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATENBCKOW M TPOCKTHOW JESITeNbHOCTH, HAaBBIKAMH Pa3pelieHus] mpoodiieM, CTOCOOHOCTHIO U

TOTOBHOCTBIO K CAMOCTOSATEIbHOMY IMOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHbIX METOJIOB TO3HAHNS;



UCIOJb30BATh DPA3JIMYHbIE BHJbl JEATEIBHOCTH IO IOJYYEHHUIO HOBOI'O 3HAHUS, €ro MHTEpIpeTaluH, peoOpa3oBaHUIO U
IIPUMEHEHMIO B yUEOHBIX CUTYalLlUsAX, B TOM YUCIIE IIPU CO3JJaHUU y4EOHBIX U COLIUAIBHBIX IPOEKTOB;

(opMHpOBaTh HAYUYHbIM TUI MBIIIJIEHUS, BIaJIeTh HAYYHOH TEPMUHOJIOTUEH, KIFOUEBBIMU TOHATUSAMH U METO/IaMU;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 33a]]a4l B 00pa30BaTEIbHOMN EATEIFHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJu3UpOBaTh 3ajady, BbIABUraTh TUIIOTE3y €€ PELIEHUS, HAXOIUTh apTyMEHTHI I
JI0Ka3aTeJIbCTBA CBOMX YTBEPKACHUMN, 3a1aBaTh apaMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PELIEHUS 3aJaud pe3yJbTaThl, KPUTUYECKH OLIEHWBATH UX JOCTOBEPHOCTbH, MPOrHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATH LI€JICHAIIPABICHHBIH TOMCK MTEPEHOCA CPEACTB U CIIOCOO0B AEUCTBUS B IPO(ECCHOHAIBHYIO CPEY;

YMETh IIEPEHOCUTDH 3HAHUS B 103HABATEIbHYIO M IPAKTHUECKYIO 00IaCTH JKU3HEEITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE WJEU, Mpe/jaraTb OpPUTMHAJIbHBbIE MOJIXOJbl W pELIEHHUS, CTaBUTh MPOOJEMbl M 33Jayd, JOMYyCKAarollue
aJIbTepHATUBHBIC PELICHUSI.

3) padoTa ¢ unopmanmeii:

OPHEHTUPOBATbCS B PA3IMUYHBIX HCTOYHMKAX HH(popMalMU (TeKcTe Yy4yeOHOro MocoOMs, HaydyHO-TIOMYJISIPHOW JIHMTepaType,
OMOJIOTMYECKUX CIIOBAapsAX M CIpPaBOYHHMKAaX, KOMIBIOTEPHbIX 0a3aX JIaHHbIX, B VIHTepHeTe), aHAIM3UpOBaTh MH(POPMALUIO Pa3IUYHbIX
BUJIOB U (OPM MPEICTABICHUS, KPUTUUECKH OLICHUBATh €€ TOCTOBEPHOCTh U HEITPOTHBOPEUYNBOCTH;

(GbopMyIMpOBATh 3aMPOCHl U PUMEHATh Pa3IMUHbIE METOIbI IPU MOMCKE U 0TOOpe OHOIOrnYecKol MHPOPMALIUU, HEOOXOAUMOH 7St
BBITIOJTHEHUS YU€OHBIX 3aj1a4;

MPUOOpPETaTh OMNBIT HCIONb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, COBEPIIEHCTBOBATH KYJIbTYPY aKTHBHOIO
MCIOJIb30BAaHUS Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OpPMY MpeACTaBlieHUs OMOIOTHYeCKOW MHGpopManuH (CXeMbl, rpa@uKu, AUArpaMMBbI,
Ta0JINLIbI, PUCYHKH U JPYTOE);

UCMOJb30BAaTh HAYYHBIH S3bIK B KAauyecTBE CpEACTBa NpU paboTe ¢ OMoNOrHueckoil uHpopmanuel: NPUMEHATh XUMHUYECKHE,
¢u3nyeckre 1 MaTeMaTHYECKUE 3HAKU U CUMBOJIBI, (hopMyiibl, abOpeBHUaTypy, HOMEHKJIATYpy, UCIOIB30BaTh U MPeoOpa30BbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJIIJHOCTH;

BJIaJICTh HaBbIKAMH PACIIO3HABAHMSA U 3AIIUTHI HHPOpMaIuK, HHPOPMALIMOHHOI 6€301MacHOCTH TNYHOCTH.



OgJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1)oO1enue:

OCYILECTBIIATh KOMMYHUKALIUU BO BeceX chepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe MJIU IUCKYCCUU IO CYLIECTBY 00CYX1aeMOM
TeMbl (YMEHHUE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBaTh CY)KJIEHUS OTHOCUTENIBHO BBIIIOJHEHUS IPEAJaraeMoil 3ajauu, YUUTbIBaTh UHTEPECHI U
COIIACOBAHHOCTD MO3ULUI IPYrUX YYaCTHUKOB AMAJTIOTA WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJlbHBIE CpEACTBA OOIIEHHS, MOHMMATh 3HAYCHHWE COLUAIBHBIX 3HAKOB, MNPEANOCHUIOK BO3HHUKHOBEHUS
KOH(IMKTHBIX CUTYaIMi, yMETh CMATYATh KOH(DIMKTHI M BECTH IIEPETOBOPHI;

BJIAJIeTh PA3JIMYHBIMHU CIOCO0aMM OOIIEHUS U B3aUMOJEHCTBUS, NOHUMAThb HAMEPEHMs APYTHX JIIOJEH, MPOSBIATh YBaKUTEIBHOE
OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU opme (hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeECTHAsA J1eATEeIbHOCTD:

MOHMMATh W WCIIOJIb30BaTh MPEUMYNIECTBA KOMAHIHOW M WHIWBUAYAJIbHOW PaOOTHI NPU PEHICHUH OMOJOTHMYECKOW MPOOIEMBI,
000CHOBBIBaTh HEOOXOAMMOCTh PUMEHEHUS TPYIIOBBIX (OPM B3aUMOAECHCTBUS ITPU PELIEHUH yueOHO! 3a1auH;

BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JEHCTBUIM ¢ yUETOM OOLIMX NHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WieHa KOJIJIEKTUBA;

MIPUHUMATD LEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPIMHUPOBATH JEUCTBUA MO €€ JOCTHXKEHUIO: COCTABIIAThH IUIaH
JeWCTBUH, paclpeesiaTh PoJiu C yU€TOM MHEHUHN YYaCTHHKOB, 00OCYX/1aTh pe3yJbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAY€CTBO CBOETO BKJIAJa M KAXJIOTO YYAaCTHHKA KOMaH bl B OOIIMI pe3yNbTaT M0 pa3padOTaHHBIM KpUTEPHUSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJEH C TO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETHUECKOE IMOBEIEHHE B Pa3IMYHBIX CUTYAIUSX, MPOSBIATH TBOPUECTBO M BOOOpakeHUE, OBITh
MHUIUATUBHBIM.

OBiajeHne YHMBePCAJIbHBIMHU PeryJsiTUBHBIMU e CTBUAMM:

1)camoopranusanms:

MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISI BBISIBJICHHS MPOOJIEM U UX PEICHUS B )KU3HEHHBIX M YUEOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1EJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX JEHCTBUSIX U MOCTYIKaX IO OTHOIIEHUIO K
KHUBOU NPUPOJE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIIHNX;

CaMOCTOSITENIbHO OCYILECTBIIATH MO3HABATENIBHYIO JIEATENBHOCTh, BBIBIATH MPOOJIEMBbI, CTaBUTh M (POPMYIUpPOBaTH COOCTBEHHBIE
3a7jauu B 00pa30BaTeIbHOM EATETbHOCTH U )KU3HEHHBIX CUTYAIUX;



CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEIIEHUs MpoOJieMbl C Y4ETOM HMMEIOIUXCA PECypcOB, COOCTBEHHBIX BO3MOXKHOCTEH u
MPEOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYyalLUsM;

pacimpsATh paMK1 y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEATOYTEHHIA;

JieNiaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMHUPOBAHUIO ¥ TIPOSIBICHHUIO INMUPOKON JPYIWIMKA B PA3HBIX O0NACTSAX 3HAHWN, MOCTOSHHO TIOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJIbTYpHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIETIAM;

BJaJIeTh HABBIKAMM I103HABAaTEJIbHOM pe(IeKCHMM KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUH U MBICIUTENBHBIX IPOLIECCOB, HMX
pe3yJIbTaTOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI pEIIEKCUH JIIsl OLIEHKH CUTYalllu, BEIOOpa BEPHOTO PELLIEHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3)npunsTHe ce0s M APYrux:

IIPUHUMATD ce0s, TOHUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OHIMOKHY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJoBeKa.

HNPEIMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3yapTaThl 0cBoeHHs nporpamMbl COO no Ouosiornu Ha 6a30BOM ypOBHE BKIIIOYAIOT cHEU(pUUECKHUe Ui y4eOHOTro
npenMera «buosorus» Hay4yHble 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBHUI 10 OCBOEHHUIO, MHTEPIIPETALMU U TPEOOPa30BaHUIO 3HAHUMN, BHUJIbI
JESTeTbHOCTH IO MOJIyYEHHIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAaHUH B pa3IMYHBIX YUEOHBIX CUTYAIMSX, a TAK)KE B PEAbHBIX )KU3HEHHBIX
CUTYyallUsX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme npeaMeTHbIe pe3ynbTaThl MPEACTaBIEHBI M0 TofaM 00yUeHHS.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» 6 10 knacce NOMKHBI OTPAXKATH!



c(OpPMUPOBAHHOCTh 3HAHUH O MeCT€ U POJM OHOJOTMM B CHUCTEME HAYYHOI'O 3HAHHS E€CTECTBEHHBIX HAayK, B (POpMHUpOBaHUU
COBPEMEHHOM eCTeCTBEHHO-HAY4YHON KapTUHBI MUPA U HAYYHOTO MUPOBO33pPEHUS, O BKIIAJE POCCHICKUX U 3apYOEKHBIX YUEHBIX-OHOJIOrOB
B pa3BUTHE OMONIOTHH, HYHKIIMOHATLHOW IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 33]1ay;

YMEHHE PaCKPBIBATh COJIEPKaHUE OMOJIOTHIECKUX TEPMUHOB U MOHITHIA: )KU3Hb, KJIETKA, OPraHu3M, MeTabom3M (0OOMEH BEHIECTB U
MpEBpaIlCeHUEe SHEPTUH), TOMEOCTa3 (CaMOpPETyslus), YPOBHEBAs OpraHU3alMsl >KUBBIX CHUCTEM, CAMOBOCIIPOHM3BEICHUE (PEHpOIyKIus),
HAaCJEACTBEHHOCTh, I3MEHUYMBOCTb, POCT U Pa3BUTHE;

YMEHHE H3J1araTh OMOJIOTHYECKHUE TeOpUH (KICTOYHASI, XPOMOCOMHAsI, MyTallMOHHAS, [ICHTPAJIbHAS JOrMa MOJICKYJIIPHOU OHOJIOTHH),
3akonsbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u y4enus (0 LeHTpax MHOTOOOpPa3us U MPOUCXOKACHUS KyIbTypHBIX pactenuid H. U.
BaBuioBa), onpeensts rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJAMHU HAy4YHOTO MO3HAHHS B OMOJOTHH: HAONIOJACHHE W OMHCAHUE YKUBBIX CHUCTEM, IMPOLIECCOB U SIBICHUM,
OpraHu3anus U IpoBeJeHHEe OMOJOTUYECKOTO HKCIEPUMEHTA, BBIIBUIKCHHE THIOTE3bl, BBISIBJICHHE 3aBHCHUMOCTH MEXAY HCCIEAYEeMBIMH
BEJIMYMHAMU, OOBSICHEHUE TTOJTYYEHHBIX PE3YyIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX IMOHATHM, TEOPUI U 3aKOHOB, YMEHHE J€JIaTh BHIBOJIBI Ha
OCHOBAHHH TOJIYU€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJCISTh CYIIECTBEHHBIC MPU3HAKK BHUPYCOB, KJIETOK MPOKAPUOT M JYKAPUOT, OJHOKIECTOUYHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOEHHOCTH TPOIECCOB: OOMEHa BEIIECTB W TPEBPAIICHUS HSHEPTHMM B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOr0 U
HHEPreTHUYECKOro OOMeHa, XeMOCHHTe3a, MHUTO03a, Meil03a, OIIOJOTBOPEHHS, Pa3MHOKEHUS, WHIMBUAYAIBHOTO Pa3BUTHS OpraHH3Ma
(oHTOTEHE3);

yMEHHE MPUMEHSTHh MOJIYYCHHbIE 3HAHUS Ui OOBSACHEHUS OMOJOTHYECKHX MPOIECCOB MU SBICHUH, AN MPUHATUS MPAKTUYECKHX
pelIeHni B MOBCEAHEBHOW )KU3HU C IENbI0 00ecriedeHrs] 0€30MacHOCTH CBOETO 3JI0POBbSI U 37I0POBbsI OKPYKAIOIINX JIFOIeH, COOMI0IeHUS
HOPM TPaMOTHOTO TMOBEJICHUS B OKPYKAIOIIEH TPUPOTHON Cpejie, MOHUMaHUe HE0OX0IUMOCTH MCTIOIB30BAHUS JOCTIKEHU COBPEMEHHOM
Onosoruy U OMOTEXHOJIOTHH JJISI PAllMOHATBHOTO MPUPOIOTIOTH30BAHNS,

YMEHHE pelIaTh >JEMEHTApHbIE TEHETHUYECKHE 3aJayl Ha MOHO- W JUTHOPUIHOE CKpEIIMBaHUE, CIETUICHHOE HacleOBaHUE,
COCTaBJISITh CXEMbl MOHOTHOPHUIHOTO CKPEIIUBAHUS JJIS MPECKa3aHusl HACIeI0BaHUsI MPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOJHATh JIA0OpATOPHBIE W TPAKTUYECKHE paboTHI, COOMIOAAaTh TpaBwiaa IpH paboTe ¢ y4eOHBIM M JIaOOPATOPHBIM
000pynOBaHUEM;

YMEHHE KPUTUYECKH OICHUBATh U WHTEPIPETHPOBATh MH(DOPMAIIMIO OMOIOTHYECKOTO COJIePKaHUS, BKIIOUAIOIIYIO TICEBOHAYYHbIE
3HAHUS W3 Pa3IMYHBIX HMCTOYHHKOB (CpEICTBA MAacCOBOW HWH(OpManuu, HAYYHO-TIOMYJISPHBIE MaTepHalibl), 3THUYECKUE AaCIEeKTHI
COBPEMEHHBIX HCCIIEOBAHUN B OMOJIOTHH, METUITNHE, ONOTEXHOJIOTUH;



YMEHHE CO3/7aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIEHMs, 000011as OMOJIOrHYECKyl0 MH(DOPMALUMIO U3 HECKOJIbKUX
HCTOYHHUKOB, TPAMOTHO UCIOJIb30BaTh NOHATUIHBIN annapaT OMOJIOTHH.

[IpenmeTtHble pe3ynbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 11 Knacce 1OMKHbBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTe W pPOJIM OMOJIOTMM B CHCTEME HAy4YHOTO 3HAHMS ECTECTBEHHBIX HAayK, B (OPMHPOBAHUHU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa M HAYYHOTO MUPOBO33PEHHS, O BKJIA/I€ POCCHICKHUX U 3apYOEKHBIX YUEHBIX-OHOIOTOB
B pa3BUTHE OMOJIOTUH, (DYHKIIMOHATLHOW T'PAMOTHOCTH YeJIOBEKa ISl PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCcKpHIBATh COJEPIKAHHE OMOJIOTHYECKUX TEPMUHOB W TIOHSATHHA: BUM, TOIYJISAIHS, TEHOPOHI, YBOIIOIHS, ABIKYIIHE CHIIbI
(axTopbl) HBOIIOLUM, HPUCHOCOOIEHHOCTh OPraHU3MOB, BHUJ000pa30BaHUE, SKOJIOIMYECKHE (DAKTOPBI, IKOCUCTEMA, IPOIYLEHTHI,
KOHCYMEHTBI, PeyLIEHTbI, LIeNU MUTaHUs, SKOJIOrHyecKas nupaMmua, buoreouneHos, ouocgepa;

yMEHHUE H3JlaraTth OMOJOrMyeckue Teopuu (dBostolMoHHas Teopus Y. JlapBHHA, CHHTETHYeCKas TEOPHsl HBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apojpliieBoro cxojactsa K. M. bapa, yepenoBaHus riaBHbIX HampaBieHud u myrteil sBomronuu A. H. Ceepuosa,
yueHus o ouocdepe B. 1. BepHaackoro), onpeaensts rpaHULbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHE BIJIAJIETh METOJaMH HAY4YHOI'O IMO3HAHUS B OMOJOTMH: HAOJIOJIEHUE M ONMCAHUE >KUBBIX CHCTEM, IPOLECCOB U SIBJICHU,
OpraHu3alysl U IpoBeJeHHE OMOJOTHYECKOr0 AKCIEPUMEHTA, BBIJBUIKEHHE T'MIIOTE3bI, BBISIBJICHHE 3aBHCHUMOCTH MEXAY HCCIEAYEeMBIMU
BEJIMYMHAMHU, 00BSCHEHUE TIOJYyYEHHBIX PE3yIbTaTOB, UCIIOJIb30BAHHBIX HAYUHbIX MOHSATUH, TEOPUN U 3aKOHOB, YMEHHE JI1aTh BHIBOJbI Ha
OCHOBAHUU TOJYYEHHBIX PE3YJILTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIC MPU3HAKU CTPOEHUS OMOJIOrMYECKMX OOBEKTOB: BUAOB, MOMYJISALUHN, IPOAYLIEHTOB, KOHCYMEHTOB,
pElyLIEHTOB, OHOreOIeHO30B U HKOCUCTEM, OCOOEHHOCTH TPOLIECCOB: HACIEACTBEHHOH HW3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa,
BUZI000pa30BaHus, IPUCTOCOOIEHHOCTH OPTaHU3MOB, JAEHCTBUS HKOJOTHUECKUX (PaKTOPOB HA OPraHU3MbI, IEPEHOCA BEUIECTB M MOTOKA
SHEPTUU B JKOCHUCTEMaX, aHTPONOTE€HHBIX M3MEHEHUH B 3KOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOPOTa BEUIECTB U OMOT€OXUMHYECKHX
LIUKJIOB B Ouocdepe;

yYMEHHE MPUMEHSATh MOJyYEHHbIE 3HAHUS ISl OObSICHEHUS OMOJOTMYECKHX IMPOLECCOB M SBICHUMN, A MPUHATUS MPAKTUYECKUX
pelIeHnii B MOBCEIHEBHON KU3HU C IEJIbI0 00ecriedeHnsl 0€30IacCHOCTH CBOETO 3710POBbsI U 37J0POBbsI OKPYKAIOUIUX JIFOJIEH, COOII0ICHUS
HOpPM I'PaMOTHOTO TIOBEJIEHUS B OKPY>KaIOLIEH MPUPOIHOM cpeie, TOHUMaHue He0OX0IUMOCTH UCIIOJIb30BAHUSI TIOCTHXKEHUN COBPEMEHHOM
OMOJIOTUH JUTSI PAllMOHATIBHOTO MPUPO/IOOIb30BaHUS;

YMEHHUE pelaTh 3JIeMEHTapHbIe OMOJOTMUYECKHE 33aJaud, COCTaBJIATh CXEMBlI IepeHOca BEIIECTB U PHEPITUU B HKOCHCTEMAX (LEMH
MMUTaHUsA);



YMEHHE BBINOJHATH J1a0OpaTOpHBIE M TpakTH4YecKue palboThl, COOMIOAaTh MpaBWiIa NMpU padoTe ¢ y4eOHBIM M JIAOOPATOPHBIM
o0opyI0BaHUEM;

yMEHHE KPUTHYECKH OLIEHHBATh U MHTEPIPETUPOBATH HH(OPMALUIO OHMOJOTHYECKOTO COJCPIKAaHUs, BKIIOYAIOIIYIO [ICEB/IOHAYYHbIC
3HAHUS M3 PaA3IMYHBIX MCTOYHHUKOB (CpEICTBA MaccoBOM HMH(OpMaIyy, HaAy4HO-TIONMYJSIPHBIE MaTepHalibl), pacCMaTpUBaTh TI00aTbHBIE
HKOJIOTUYECKHE TPOOIIEMbI COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOILICHHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIICHHS, 0000111ast OMOJIOTHYECKYI0 HH(POPMAITUIO 13 HECKOJIBKUX
MCTOYHHUKOB, TPAMOTHO HCIOJIB30BAaTh MOHATUIHBIN anmapaT OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBaHue pa3jae/ioB U Koamiectso 1acos DJiIeKTPOHHBIE (IU(POBHIE)
n/m | TeM MpOrpamMMbl Bcero KoHTposibHbIe padoThI IpakTu4ecKkue paboTbl 06pasoBaTebHbIe pecypenl
Bubnuoreka IIOK
! buonorus xax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBICe CHCTEMEBI U UX 1 Bubnuoreka IIOK
OpraHu3aius https://m.edsoo.ru/7f41c292
3 XUMHIECKHUI COCTaB U 8 1 Bubnuoreka IIOK
CTPOCHHE KIIETKH https://m.edsoo.ru/7f41¢c292
Bubnuoreka IIOK
4 JKu3HeneaTenbHOCTD KIETKH 6 https://m.edso0.ru/7f41c292
PasmuoxeHue u Bubsorexa [IOK
> WHAHBHIYATILHOC PABHTHE > 1 https://m.edsoo.ru/7f41c292
OpraHu3MoB — :
6 HacnenctBeHHOCTD U 8 15 Bubnnoreka [IOK
HU3MEHYMBOCTH OPraHH3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenexiust OpraHu3MOB. 3 1 bubnmoreka [JOK
OCHOBEI OHOTEXHOJIOT MU https://m.edso00.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmorexa LHOK
P P https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 34 1 4
TTPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Ne I[;l;;;l\eaﬁ::l;la::[; Kosmaecrso 4acos DJIeKTpOoHHBIe (HU(poOBLIE)
n/n POrpaMMBI Bcero KoHTpoabubie paGoTsI IMpakTuyeckue padoTs 06pasoBaTe/bHbIe pecypehbl
1 DBOJIOIMOHHAS 9 1 bubnuoreka [TOK
Ouosorus https://m.edsoo.ru/7f41cc74
BozHukHOBeHUE Butmorexa LIOK
2 DasBUTHE HHHH Ha 9 05 https://m.edsoo.ru/7f41cc74
3emie
3 Opranusmbl 1 5 1 bubnuorexa [TOK
OKpY’Karomias cpesia https://m.edsoo.ru/7f41cc74
s | woonmecne 9 Bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 PesepBHOE BpeMst 2 bubmorexa LOK
p P https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO 34 25
YACOB IO ITPOTPAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

le/l peajn3anuu nNporpaMmmal HCIMOJIL3YHOTCH yqeﬁﬂmm, BKJJIIOYCHHbLIC B (l)e)lepa.]'[bﬂblﬁ MmepeICHb:

[Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue/ ITox pen. [laceunuka B.B. YueOnuk. buonorus. 10 knacc. Mocka
"IIpocBenienue"

[Taceunuk B.B., Kamenckuii A.A., Pyono A.M. u apyrue/ [loxn pen. [Taceunuka B.B. YueOnuk. buonorus. 11 kimacc. Mocksa
"[Ipocsemienue"



