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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl IO OMOJIOTHH TEOPETUYECKYIO OCHOBY JIJIsl ONIPEIEIICHUS TIOAX0/I0B
K (OpMHUPOBAHMIO COJepKaHUsA YydyeOHOro mnpeamera «bBHOJOrHs» COCTaBUIM: KOHLENTYyaJbHbIE
nonoxerans ®I'OC COO o B3anMOOOYCIOBICHHOCTH NI, COIEpKaHMs, Pe3yIbTaTOB OOYYEHUS U
TpeOOBaHUN K YPOBHIO IOJATOTOBKM BBIIYCKHUKOB, MOJOXEHHA 00 OOIIMX LeNsIX M NpUHLUINAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeIHEro oOmiero odpaszoBanus B Poccuiickoit
denepanyy, a TakkKe MOJI0KEHUA O crienupuke 0M0I0ruy, e€ 3HaueHUN B O3HAHUU )KUBOM IPUPOIBI U
o0eCrie4eHnr CYIIECTBOBAaHMS YeJIOBeUecKoro ooOmectBa. CorimacHO Ha3BaHHBIM — IOJOXKCHHUSM,
OIpeJieJIeHbl OCHOBHBIE (DYHKIIMH ITPOrpaMMBbl 110 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosnorum Na€T TpeACTaBICHHE O LeNiX, 00 oOmel crparermu OOydeHus,
BOCIIUTaHUSI U Pa3BUTUs OOydaroIuxcs cpeicTBaMu ydyeOHoro mpeamera «buonorusy, ompenenser
00s13aTeNbHOE MPEAMETHOE COJEpIKaHHE, €ro CTPYKTYpY, paclpeleleHHe IO pas3fenaM U TeMaM,
PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3yUeHHUsl y4eOHOro marepuaia ¢ y4éToM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKH OO0pa3oBaTEeIbHOIO MpOIecca, BO3PACTHBIX OCOOCHHOCTEH
o0yJaromuxcs.

B mporpamme mo OHMONIOTHM TaK)Ke YYHUTBHIBAIOTCS TPEOOBAaHUS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METaIpeIMETHbIM U MPEAMETHBIM pe3yibTaTaM 00ydeHHs B ()OPMHPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENBHON JEATENbHOCTH/Y4eOHBIX JCWCTBUH OOy4YaromMXCsi 1O OCBOCHHUIO COJCPKAHHS
OM0JIOrN4YecKOro 0Opa3oBaHusl.

B mnporpamme mo Owonormm (10-11 xmaccel, 0a30BBIi YpOBEHb) pEAIM30BaH MPHUHIUI
IIPEEMCTBEHHOCTH B W3y4eHUH OMOJIOTHH, Oy1aroaaps ueMy B Hell IpOCMaTpHUBAETCs HAIIPaBJIEHHOCTh Ha
pa3BUTHE 3HAHUI, CBA3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, IEHHOCTHBIX
OpPMEHTAlM JIMYHOCTH, KOJIOIMYECKOIO MBIIICHHUS, MPEICTaBIEeHU O 370pOoBOM oOpa3e XHU3HH U
Oepe’KHBIM OTHOILIEHHEM K OKpyKawomei mnpuponHoi cpere. I[losromy Hapsgy ¢ H3yd4eHHEM
00111€0M0IOrMYECKUX TEOPHii, a TaKKe 3HAaHWH O CTPOEHHUH JKMBBIX CHCTEM Pa3HOI'0 paHra U CyIIHOCTH
OCHOBHBIX IIPOTEKAIOLIMX B HUX IPOLIECCOB B IporpaMme MO OHOJOTMM YAEJIEHO BHHMMAaHUE
HCIOJIb30BAHUIO MTOJYYEHHbIX 3HAHUN B MOBCEIHEBHON JKU3HU JJIs PELICHUs MPUKIAIHBIX 33134, B TOM
qyucae:  NPOQUWIAKTHKKA  HACJEACTBEHHBIX  3a00JIeBaHUI  4YeJIOBEKa,  MEIMKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBAaHHUS HKOJOTHYECKU LEIecO0Opa3HOro TIOBEACHUS B OKpYXarolen
IIPUPOJHOM Cpele, aHalIW3a BIUSHHUS XO3SIMCTBEHHOM NEATEIBHOCTH 4YEJIOBEKAa HA COCTOSHHE
IPUPOJHBIX M HMCKYCCTBEHHBIX HKOCHUCTEM. YCHUJICHME BHUMAaHMA K IPUKIAJAHON HaIlpaBICHHOCTH
yuebHOoro mpeamera «bHONOTHS» MPOAMKTOBAHO HEOOXOAWMOCTBIO OOECIICYCHHS YCIOBHMA JUIS
pelieHusi OAHOM M3 aKTyaJbHBIX 3a7ay IIKOJIBHOTO OWOJIOTMYECKOro 00pa3oBaHUs, KOTOpas
npennosaraer (GopMHpOBaHHE Yy OOYyYarOIIMXCS CIOCOOHOCTH aJalTHpPOBAThCS K HM3MEHEHUSIM
JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buonorus Ha ypoBHe cpeaHero oOmero oOpa3oBaHUs 3aHUMaeT BaxHoe Mecro. OHa
obecnieunBaeT GOpMHUPOBAHUE Y O0YUArOIUXCS NPEACTABICHUN O HAyYHOM KapTHHE MHpA, paclIupseT
u 0000mIaeT 3HaHUS O KUBOW MPHUPOJE, €€ OTIUYUTENFHBIX MPHU3HAKAX — YPOBHEBOH OpraHu3aluil U
3BOJIIOLMM, CO3AAET yCIOBMSA JUIS: IIO3HAHUS 3aKOHOB JKMBOM  NpuUponbl, (GopMupOBaHUS
(YHKIIMOHATBHON T'PaMOTHOCTH, HaBBIKOB 3/I0pOBOTO M 0e30macHOro o0pasa >KM3HH, SKOJIOTUIECKOTO
MBILIEHUS], IEHHOCTHOT'O OTHOLIEHUS K JKUBOM MPUPOJIE U YEIOBEKY.

Bonpmoe 3HaueHne OMONOTHS MMEET TakXKe Ui PELICHUS BOCHHUTATENBHBIX U PAa3BHBAIOIINX
3ajad  cpegHero obmero oOpazoBaHMs, couManu3anuum oOywarommuxcs. M3ydyeHue Ouosoruu
obecrieynBaeT  yCIOBUS  uii  (OPMHPOBAHUS  HMHTEIUICKTYQJIbHBIX, KOMMYHHKAI[HOHHBIX U
MH(POPMALIMOHHBIX HaBBIKOB, 3CTETUYECKOM KYJIbTYpPbI, CIOCOOCTBYET HHTErpaluy OHOJIOrMYECKHX
3HaHUH C TPEACTABICHUSMH W3 JPYTUX Y4YeOHBIX MPEIMETOB, B YAaCTHOCTH, (U3HUKH, XHUMHUU U
reorpadguu. Ha3BaHHbIE MOJIOKEHUS O MpeAHa3HaueHuu ydyeOHoro npeamera «buosorus» cocraBuin
OCHOBY JUIsI OIpENEeNeHUs TIOAXOJO0B K OTOOpPY H CTPYKTYpUPOBAaHHIO €r0  COJAEpIKaHus,
IIPEJCTABICHHOTO B IIPOrpaMMe 1o OMOJIOTrUH.



Ot6op comepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE OCYIICCTBIEH C
MO3UIIMN KYJIBTYpPOCOOOPa3HOTO MOIX0/1a, B COOTBETCTBHH C KOTOPHIM O0YYarOIIUECS JOJDKHBI OCBOUTH
3HAHWS W YMCHHS, 3HAYUMbIC NI (POPMHUpPOBaHUS OOINEH KYyJIbTYpBI, ONPEACISIONINE aJeKBATHOEC
MOBEJICHUE YEJIOBEKA B OKPYIXKAIOIICH MPUPOIHOU cpelie, BOCTPEOOBAHHBIC B MOBCETHCBHON KH3HH U
pakTU4YecKol aesrenbHocTr. Ocob0e MECTO B ATON CHCTEME 3HAHHUI 3aHUMAIOT JIEMEHTHI COJICPKAHUS,
KOTOPBIE CIYXaT OCHOBOH JUIsi OPMUPOBAHUS TPEACTABICHUN O COBPEMEHHOH €CTECTBEHHO-HAyYHOU
KapTUHE MHUpPAa ¥ IEHHOCTHBIX OPHCHTAlMAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TI'yMaHU3AIHH
OHMOJIOrMYecKOro 00pa3oBaHHUsL.

CTpyKTypUpOBaHHE COJEpXKaHUsA y4eOHOTO Marepuansa B MporpaMme 10 OHOJOTHH
OCYIIECTBICHO C y4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX YKHBOMN
MIPUPOJIBI, 0 €€ YPOBHEBOW OpraHU3alliy M SBOJIONUHU. B COOTBETCTBUHU C 3TUM B CTPYKType y4eOHOTO
npeamera «bUONOTHS BBIIACICHBI CICIYIOIIUE COJEpXKAaTeabHble JHHUU: «BHONOrMs Kak Hayka.
Metonel  HaydHOTO TO3HaHUMS», «Kierka kak Ouosormdeckas cuctema», «OpraHm3M —Kak
Ouornoruueckas cucreMay», «CucreMa U MHOroo0Opa3ue OpraHHYecKOro Mupa», «IBOJIOIUS >KUBOU
MPUPOJBIY, «DKOCHCTEMBI H MPUCYIINE UM 3aKOHOMEPHOCTH.

Ilens wu3ydyenus ydeOHOro mpenmera «buonorus» Ha 0a30BOM YypOBHE — OBIIQJICHUE
O0yJaroOIMUMUCS 3HAHUSMH O CTPYKTYPHO-(QYHKIIMOHATHHOW OpraHU3allid JKUBBIX CHUCTEM Pa3HOTO
paHra W MPHOOPETEHUE YMECHHI WCIOJIB30BaTh 3T 3HAHUS JUIS TPAMOTHBIX JCHCTBHI B OTHOIICHHH
00BEKTOB JKUBOU MPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTrokeHHe Tied  M3y4deHUsi ydeOHoro mpenMera «buonorus» Ha 0a30BOM ypOBHE
o0ecrieYnBaeTCs perIeHueM CIeIyIONUX 3a/1au:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBbl 3HAHUNW O OHMOJIOTHUECKHUX TCOPHSX, YUCHHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBWIaX, CIYKAIIUX OCHOBOH Ui (POPMHUPOBAHMS NPEACTABICHUN O
€CTECTBCHHO-HAYYHOH KapTHHE MHUpPA, O METOJaX HAy4YHOrO IMO3HAHWs, CTPOCHHUU, MHOTO00pazuu M
0COOCHHOCTSIX KHMBBIX CHUCTEM Pa3HOTO YPOBHS OpraHM3alldd, BBIIAIOUIMXCS OTKPBITUSAX U
COBPEMEHHBIX MCCIIEOBAHUSIX B OUOJIOTHH;

dopmupoBaHHE Yy OOy4YaIOUIMXCS TI03HABATEIIbHBIX, HMHTEIUICKTYAIBHBIX W  TBOPUYECKUX
CIIOCOOHOCTEH B MpoIlecce aHallM3a JAHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUH HAYYHBIX B3TJISIOB, HICH U
MOJIXO/I0B K M3YYCHHIO KHUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alluu;

CTaHOBJICHUE Yy OOYYarOIUXCS OOIMIeH KYyIbTYphl, (DYHKIIMOHAILHOW TPaMOTHOCTH, Pa3BUTHE
YMEHUH OOBSICHATh U OIICHUBATH SIBJICHHUS OKPYKAIOIIETO MUPA KUBOW MPHUPOJII HA OCHOBAHUH 3HAHHM
1 OIIBITA, TTOJTyYEHHBIX TIPH U3YYCHUH OMOJIOTHUH;

(dopmupoBaHue y 00yUYaIONIMXCS YMEHUN MIUTFOCTPUPOBATH 3HAYCHHE OMOJIOTUYECKUX 3HAHUI B
MPAKTUYECKON JIEATSIBHOCTH YEJOBCKA, DPAa3BUTHUU COBPEMEHHBIX MEIUIIMHCKAX TEXHOJIOTHHA H
arpoOMOTEXHOJIOTHIA;

BOCTIUTaHUE YOEKJAEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM JKUBOH IIPHUPOJIBI,
HEOOXOJUMOCTH OEpPEeKHOTO OTHOINCHUS K HEH, COOJIOJICHHsS] STUYECKUX HOPM MpPH MPOBEIACHUU
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTHUECKUX 3HAHWUW IS TIOBBIIMICHUS YPOBHS OKOJOTHYCCKOM
KYJBbTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MHPOBO33PCHHS;

NpPUMEHEHHE TPUOOPETEHHBIX 3HAHUW M YMEHHH B TIOBCEJIHEBHOW JKM3HHM JUJISI OIICHKH
MIOCTIC/ICTBUI CBOEH JESITEIHHOCTH 10 OTHOIICHUIO K OKpYKAIoUIel cpene, COOCTBEHHOMY 310POBBIO,
o0ocHOBaHUE U cOOJI0IeHHE Mep TPO(PHIIAKTUKH 32a00IEBaHU.

B cucreme cpennero obmero oOpazoBanust «buonorus», m3ydaemas Ha 0a30BOM YpOBHE,
SIBIISIETCS 00513aTEIbHBIM YU4EOHBIM MTPEIMETOM, BXOJISIIMM B COCTAB MPEIMETHON 00J1acTh
«EcTecTBeHHO-HAYYHBIC TTPEIMETHD».

Jns u3yueHus Ouosiornd Ha 0a30BOM YPOBHE CpeIHEro oOIiero odpa3oBaHus OTBOAMTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kiacce — 34 yaca (1 yac B Hezelnto).



COJEPKXAHUE OBYUYEHUSA
10 KUIIACC

Tema 1. Buosorusi kak Hayka.

buonorus kak Hayka. CBsi3p Ouoyiornu ¢ OOIIECTBEHHBIMHM, TEXHUYECKUMHU U JIPYTHMMH
€CTECTBEHHbBIMM HayKamH, Quiuocopuel, 3THKOH, 3CcTeTMKOW U mnpaBoM. Ponp Ouonorun B
(dbopMHpPOBaHUN COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CHcTeMa OMOIOTHYECKUX HAYK.

Metoapl MO3HaHMSA >KUBOM MpHUPOAbI (HAOIIOJEHHME, SKCIEPUMEHT, OIMCaHHe, HU3MEpEHMUE,
KJaccu(UKaus, MOICTMPOBAHNE, CTATHCTUYECKAss 00padOTKa JaHHBIX ).

JdemoHncTpanmnm:

[Toptpersr: Y. Hapsun, I'. Mennens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabnuupl 1 cxembl: «MeTo/bl TO3HAHUS JKUBOU IPUPOIBI».

JlabopaTopHble U IpaKkTHYeCKue padoThI:

[Ipaktnueckast pabora Ne 1. «Mcmonmp3oBaHWE pPAa3IMYHBIX METOAOB TMPH H3YYCHUH
OMOJIOTrMYECKUX O0BHEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMA.

Kusble cuctembl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus: Ouonoruu. OTandue KUBBIX CUCTEM OT
HEOPraHU4eCcKOM MPUPOIbL.

CpoiicTBa OuocucTeM U HUX pa3sHOOOpas3we. YPOBHU OpraHM3alUyd OMOCHUCTEM: MOJEKYIISPHBIH,

KJIETOYHBIHN, TKAHEBBIH, OPTraHW3MEHHBIN, MOIYJISIMOHHO-BUI0BOM, 3KOCHUCTEMHBIN
(OmoreoneHOTHYECKUH ), OMOCHEPHBIH.
JdemoHncTpanmum:

Tabmuie! 1 cxeMbl: «OCHOBHBIC IPU3HAKH KU3HI», «Y POBHH OpTaHU3AIUH KUBOW TIPUPOJIBD».

O6opynosanue: moaens monekynbl JJHK.

Tema 3. XuMH4eCKHil COCTAB M CTPOEHHUE KJIETKH.

XHUMHYECKUN COCTAB KJIETKH. XMMHUYECKHE 3JICMEHTBI: MAaKPO3JIEMEHTHI, MUKPOJJIEMEHTHI. Boia
1 MUHEpaJIbHBIC BEIICCTBA.

OyHKIIMY BOBI 1 MUHEPAIBHBIX BEIIECTB B KiieTKe. [loaepkanne ocMOTHYECKOro OaaHca.

Bbenku. CoctaB u cTpoeHue OCKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnMbIe U
3aMEHHUMbIE AMHHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOMl MOJEKYIIbI
(mepBUYHAs, BTOpPHWYHAS, TPETUYHAS W YECTBEPTHUYHAS CTPYKTypa). XWMHYCCKHE CBOHCTBa OECIKOB.
buonoruueckue pyHKIIMN OEIKOB.

@epmenTl — Ouonormyeckue KartamuzaTopel. Crtpoenune (epmeHTa: aKTHUBHBIH IEHTP,
cyoctparHas cneuupuunocts. Kodepmentsl. Buramunbl. OTianuus (pepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aTOPOB.

VYraeBoapl: MOHOcaxapupl (IJIOKO3a, pubo3a M jAe3okcupubo3a), aucaxapuabl (caxaposa,
JIAKTO03a) U MoJIncaxapuabl (Kpaxmal, IIMKOreH, eJTo03a). buonornueckue GyHKIUU yriieBOAOB.

Jlunuapl: TpurmMuepuasl, Gochomunuasl, crepouasl. I'mapoduiabHo-ruapodoOHbIE CBOWCTBA.
buonornveckne ¢yHkumu nunuaoB. CpaBHEHHE YTIIEBOJOB, OEJIKOB M JIMIKAOB KaK HCTOYHHUKOB
JHEPIrUH.

Hyxnennossie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX KUCIIOT.
Crpoenue n pynkunu JJHK. Ctpoenue u pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHKuuu.

Huromorus — Hayka o kierke. KiieTounas Teopusi — mpuMep B3aUMOACHCTBHS UICH U (HaKTOB B
HAy4YHOM ITI03HAaHUU. METO/IbI U3yUEHUs KIIETKH.

Knerka kak memoctHas sxuBas cucrema. OOIIMe TpPU3HAKK KIIETOK: 3aMKHYyTas Hapy>KHas
memOpaHna, monekyibl JJHK kak reneTnueckuii anmapar, cuctemMa CUHTe3a Oelka.

Tumbl  KJIETOK:  JyKapuoTWdeckas MW mpokapuormyeckas. OcCOOEHHOCTH  CTPOCHHS
npokapuoTuyeckoi kierku. Kietounas crteHka Oakrepuil. CTpoeHHME SYKApHMOTHYECKOM KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOMN, )KUBOTHOW U TPUOHOMN KIIETKH.



[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKa, IJIMKOKAIUKC, HX (DYHKIHH.
[Inazmatuueckass MemOpana, e€ cBoiictBa u ¢yHkinuu. IluTommazma u e€ OpraHouubl.
OpnomeMmOpannbie opranouabl kietku: OIIC, anmapar [onbmxu, smzocomsl. IlonyaBTOHOMHBIE
OpraHou/ibl KJIETKH: MHUTOXOHApPUHU, IiacTuabl. lIpoucxoxkneHne MHUTOXOHApPUN W TiacTuia. Buasl
wiactua. HememOpaHHbIE OpraHOMIBI KIETKUA: PUOOCOMBI, KJIETOYHBIA LIEHTP, LEHTPUOIH, PECHUYKH,
KryTUKU. OyHKIIMY OPraHOUI0B KIETKH. BritoueHusl.

SAnpo — perynatopHblii meHTp KieTku. CTpoeHue sapa: siiepHas 000J0YKa, KapHOIUIa3Ma,
XPOMATHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk,
M. Vunkunc, P. @panknus, K. M. bap.

Huarpammsbl: «PacnipenenieHne XMMUYECKUX 3JIEMEHTOB B HEXXHUBOU mpupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU PUPOIEC».

Tabmue! u cxemsl: «llepuonuyeckas Tabnua XUMHUYECKUX IE€MEHTOBY, «CTPOCHHUE MOJIEKYJIIbI
Bob», «buocunTtes Oenkay, «CTpoeHue Mojekynbl Oenkay, «CtpoeHue depmeHnTta», «HykienHOBbIC
kuciotel. JJHK», «Ctpoenne momnekynbl ATO», «CTpoeHHe 3YyKapUOTUYECKOM KIEeTKu», «CTpoeHue
KUBOTHOH KJIETKN», «CTpOEHHE PaCTUTEIbHOU KIETKN», «CTpOeHUE NPOKAPUOTUUECKON KIIETKNY,
«CTpoeHue sapa KIETKW», « Y TIIeBoAb, «JIunuasn».

OOGopynoBaHue: CBETOBOW MHKPOCKON, OOOpyIOBaHUE JUIS TIPOBEACHHUS HAOIOICHHUM,
M3MEpEHUIl, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.

JlabopaTopHble U IpaKkTHYeCKue padoThI:

JlaGopatopHnast pabota Ne 1. «M3y4yeHne KaTaaTUTHYECKONH aKTMBHOCTH (PEPMEHTOB (Ha IpUMepe
aMmIIa3bl WIK KaTajaas3bl)y.

Jlaboparopuas padota Ne 2. «3ydeHne cTpoeHUs KIETOK pacTEHUH, )KUBOTHBIX M OaKTEpUi 1101
MHUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMHCAHUE.

Tema 4. ' KuzneneareJbLHOCTh KJIETKH.

OOMeH BemecTB, WU METabO0aU3M. ACCHUMIIISIIUS (TUIACTUYECKH OOMEH) M JAMCCUMUIISAIUS
(9HEepreTHYecKuil OOMEH) — JIBE CTOPOHBI €IMHOTO Mporecca MeTaboim3ma. Poibh 3aK0OHOB COXpaHECHHS
BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumbr oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢hepMeHTOB B 0OMEHE BEUIeCcTB
Y IIPEBPAILIEHUH SHEPTUH B KIIETKE.

@orocunte3. CBeroBas W TemMHOBas (as3pl  QorocuHTe3a. Peakmum ¢dorocuHTE3a.
D¢ dextuBHOCT (hoTOCHHTE3a. 3HaUeHHE (DOTOCHHTE3a JUIsl )KU3HU Ha 3emiie. BiusiHue ycnoBuil cpeabl
Ha (OTOCHHTE3 U CIIOCOOBI OBHIIIEHUS €r0 MPOJTYKTUBHOCTH y KYJIBTYPHBIX PACTCHHA.

XeMocuHTe3. XeMOCHHTE3upytole 0akTepuu. 3HaYeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMiie.

OHeprerudyeckuii oOMeH B KileTKe. PaciieniieHue BeleCTB, BBIJCIEHUE M aKKyMYJIUpPOBaHUE
SHEPTUU B KJIETKE. DTambl SHepreTruueckoro ooMena. ['nukonus. bpoxenne u ero Buabl. Kucnopoanoe
OKHCJICHHE, WM KIeTo4Hoe Jeixanue. OxucnurenbHoe (ocopunupoBanne. OP(HEKTUBHOCTH
SHEPreTHYeCKOro oOMeHa.

Peakuuu maTpuuHoro cuntesa. I'enernueckas nndopmanusa u JHK. Peanuzanus renernueckoit
uH(popMaliy B KJeTKe. ['eHeTuueckuit Koa u ero cBoiictBa. TpaHckpunuus — matpuunbiii cuate3 PHK.
Tpancnsmus — 6mocunaTes Oenka. Jransl TpaHcusanuu. KogupoBanue amuHokucinor. Ponb pubocom B
OouocuHTe3e Oemnka.

Hexnerounsie gopmbl xu3Hu — BUpYychl. Mcropusi oTkpeiTus BupycoB (. M. MBanoBckwuii).
Oco0eHHOCTH CTPOCHHUS M KU3HEHHOTO IMKIa BUpycoB. bakrepuodaru. bone3nu pactenuii, > kuBOTHBIX
U YeIOBEKa, BBI3bIBaEMble BHpycamu. Bupyc mmmynoxedunmrta yemoBeka (BUY) — Bo3Oynmutens
CIIMda. OOparHas TpaHCKpUILHMS, peBepTra3a M HHTerpasa. llpodunakThka pacnpocTpaHeHus
BUPYCHBIX 3200JICBaHUN.

JdemoHncTpanmm:

Hoprpersi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.



Tabmure! 1 cxeMbl: « Tumnsl muTanwsy, «MeTadbonu3my, « MUTOXOHAPUSD», « IHEPTETUICCKUI
obMeny, «Xmopormiacty, «Dotocunresy, «Ctpoenne JJTHK», «CTpoenue 1 pyHKIIMOHUPOBAHUE TEHAY,
«Cunre3 6enka», «['enernueckuit ko, «Bupycer», «bakrepuodarm», «CTpoeHue 1 )KU3HEHHBIN UK
Bupyca CIIN/]a, 6akrepuodaray, «Pemukamms JJHK».

O6opynoBanue: moaenu-antuinkanuu «Y asoenue JJHK u tpanckpunius», «bruocunres o6enkay,
«CTpoeHue KieTku», Moaenb ctpykrypst JJTHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KneTounsrii 1wk, WM SKU3HEHHBIA 1HMKJI KieTku. MaTepdasa um  wmutos. Ilpomeccsl,
nporekaronue B uatepdaze. Permnmukanus — peakuus matpuydoro cuate3a JJHK. Ctpoenue xpomocom.
XpOMOCOMHBIN HA0Op — KapUOTHIL. JIUTUTOWAHBINA ¥ TalIOMIHBI XPOMOCOMHBIC HA0OPHI. XPOMATHIBI.
[utonornyeckre OCHOBBI Pa3MHOKEHHUS U UHJIMBUYAIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetku — mMuto3. Craguum muto3a. [Iporecchl, MPOUCXOIAIINE HA Pa3HBIX CTATUAX
MHUTO3a. brogornueckuii cMpIca MUTO3a.

[Iporpammupyemasi TuO€Ib KJIETKH — alloNTO3.

@opMbl pa3MHOXKEHUS OPraHU3MOB: OECrojioe M MOJoBoe. Buapl Oecrnonoro pa3MHOXKEHHUS:
JCICHUE HaJIBOC, ITOYKOBAaHWE OJHO- M MHOTOKJICTOYHBIX, CIIOPOOOpa3OBaHUE, BETETATHBHOE
pa3MHoO)keHue. MIcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €10 3HAYEHHUE JJIs1 CEIEKLIUH.

[TosoBOE pa3MHOKEHUE, €T0 OTIHYHUS OT OECIIONIOTO.

Meito3. Cranguu Meiiosa. [Ipoueccel, mpoucxoasiaue Ha ctaausx Meiosa. [loBegenrue xpoMocoM
B Mero3e. KpoccnHrosep. buosiorndeckuii CMpICII M 3HAYEHHE MEHO03a.

['amerorenes — mpoiecc 00pa3oBaHUsl MOJIOBBIX KIETOK y KUBOTHBIX. [loyOBbIE 3Keme3bl:
CEeMEHHUKH U suyHuKH. OOpa3oBaHME M PA3BUTHE IIOJIOBBIX KIETOK — TaMmeT (CrepMaTo30uj,
SIMIIEKIIETKA) — cliepMaTrorene3 u oBoreHe3. OCOOCHHOCTH CTPOCHUs SHUILEKIETOK M CIIePMAaTO30MIOB.
OnnonorBopenue. IlapreHorenes.

WuauBuayanbHoe pa3BuTHe (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (dMOpHOreHe3). DTaribl
SMOpPUOHAIILHOTO PAa3BUTHS Y TIO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHWE, TacTPYJSIUs, OPraHOTCHE3.
[ToctomMOpuoHanbHOE pa3BUTHE. THIBI  MOCTAIMOPUOHAIBHOTO  Pa3BUTHUA: MPsIMOE, HENPSMOE
(mmuuHOYHOE). BnmsHME cpeasl HA pa3sBUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIC BBI3BHIBATH
BpPOX/IEHHBIE YPOJCTBA.

Poct u pasButme pacrenuil. OHTOTreHE3 IBETKOBOTO PACTEHHS: CTPOEHHWE CEMEHM, CTaauu
pa3BUTHSL.

JdemoHncTpanmum:

Tabmuubt u cxembl: «POPMBI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOIHOE OIII0I0TBOPEHHE Y
IBETKOBBIX pacTeHuil», «BereratuBHOe pa3MHOXKEHHE pacTeHU», «JleleHne KIeTKHu OakTepHin»,
«CTpoeHHeE MOJOBBIX KIETOK», «CTpoeHue XpoMocombly, «Knerounsnii mukmy, «Permukanus JTHK,
«Muto3», «Meito3», «lIpsmoe u Henpsimoe pazBUTUEY, «I'aMeToreHe3 y MIEKOIMUTAIOLIUX U YEIOBEKay,
«OCHOBHBIE CTaJIU1 OHTOI'€HE3a.

O6opynoBaHue: MHKPOCKOI, MuKpompenapatel  «CrepMaTo30UIbl  MIEKOIUTAIOIIETOY,
«SlinexiieTka MIEKOMUTAEroy, «KapuoknHes B KJIeTKax KOPEuIka JIyKa», MarHUTHas MOJIEIb-
anruiukanus «/lenenue kierkmw», moaens JIHK, moaens MeradasHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThl:

JlaboparopHnas padota Ne 3. «HaGmroneHrne MuTo3a B KJIeTKaXx KOHYMKA KOpEIIKa JIyKa Ha
FOTOBBIX MUKpOITpENapaTaxy.

Jlaboparopnas pabora Ne 4. «M3ydyeHwe CTpPOEHHs TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HaciiencTBEHHOCTH M U3MEHYHUBOCTH OPTraHM3MOB.

[Tpenmet u 3amauu renetuku. Mcropus pa3BuTusi reHeTHKU. Poib uTONOrMU U AMOPHOIIOTHH B
CTaHOBJICHUHM T€HETHKU. Bkiag poccuilckux U 3apyOeHbIX YYEHBIX B Pa3BUTHUE T'€HETUKH. MeETO[bl
FeHETUKU  (TUOPUAOJIOTUYECKUM, IMTOTEHETUYECKHH, MOJIEKYJIApHO-TeHeTuuecKuii). (OCHOBHBIE
TreHETUYECKUE MOHATHUS. [ 'eHeTnuecKass CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpeIUBaHUM.



3aKOHOMEPHOCTH HAaclIeZIOBaHUs MPU3HAKOB, ycTaHOBJIeHHbIe . Mennenem. MoHorubpuaHoe
CKpelllMBaHue. 3aKOH eMHO-00pa3usi THOPUIOB MepBoro mnokosieHus. [IpaBmino noMmuHupoBanus. 3aKoH
paciuernieHus npu3HakoB. ['unoresa unctorsl rameT. [lonHoe U HEMOIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpellMBaHUE. 3akOH  HE3aBHUCUMOrO  HAcJIeIOBaHUsS  IPU3HAKOB.
LluTOreHeTHUECKUE OCHOBBI ~ JUTHOPUAHOTO  CKPEIIMBAaHUS. AHAIM3HPYIOUIEE  CKPEIIMBaHHE.
Hcnonb30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHS T€HOTUIIA OCOOH.

CuerieHHOE HacliegoBaHue mpusHakoB. Pabora T. MopraHa mo CrerieHHOMY HacleJI0BaHUIO
reHoB. Hapynienue crenienus reHoB B pe3yiibTaTe KPOCCUHIOBEpPA.

XpOoMOCOMHasl TEOpUsl HACJIECTBEHHOCTHU. | eHeTHUeCKHUEe KapThl.

['enetuka nosna. XpoMOCOMHOE OIpPEEIeHUE M0J1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['oMorameTHbI€ U reTeporaMeTHble Opranu3Mbl. HacinenoBanne npu3HaKoB, CLEIIIEHHBIX C IIOJIOM.

N3menunBOCTh. Buabl M3MEHUYMBOCTH: HEHACIIEACTBEHHAs M HacleACTBeHHasd. Ponb cpensl B
HEHACJIEICTBEHHOW  W3MEHYMBOCTH. XapakTepucTuka  MOAU(UKAUOHHOW  HM3MEHYHBOCTH.
Bapuaunonnbsli psag u BapuanuonHas kpuBas. Hopma peakuuu npusnaka. KomnuecTBeHHblE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(UKALIMOHHOW N3MEHYUBOCTH.

HacnencrBennasi, uiam reHOTUNMYECKast, M3MEHYMBOCTh. KoMOMHATHBHAS M3MEHYHMBOCTh. Melio3
U TIOJIOBOW HPOLECC — OCHOBa KOMOMHATMBHOW W3MEHYMBOCTH. MyTalMoOHHAasT HM3MEHYHUBOCTD.
Knaccudukanusa wmyranuii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa M TPUYUHBI MyTalUi.
MyrarenHsie (akTopel. 3aKOH TOMOJIOTHUECKHX pSJAOB B HACIEACTBEHHOW wu3MmeHunmBocTH H. W.
Basuiiosa.

BnesinepHas HaclieICTBEHHOCTb U U3MEHYUBOCTD.

l'eneruka wuenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TI'E€HETHKH YeEJOBEKa:
TeHEaJOTUYEeCKHil, OJIM3HELOBbIM, ITUTOTCHETUYECKUH, OMOXUMUYECKHUI, MOJEKYISIPHO-TEHETHUYECKUIA.
CoBpeMeHHOE OIpe/eTIeHUEe T€HOTUIIA: MOJHOT€HOMHOE CEKBEHHUPOBAHHE, T'€HOTHUIIMPOBAHUE, B TOM
gucne ¢ nomoinbto [1I[P-ananuza. HacnenctBeHHsie 3a001eBaHus YelloBEKa: TeHHbIe 00Je3HU, 00Ne3HU
C HACJICJICTBEHHOM MPEeapacioioKeHHOCThIO, XpOMOCOMHBIE 00Jie3Hr. COMaTHYEeCKUEe U TeHEPATUBHBIC
mytanuu. CTBONIOBBIE KJIEeTKH. [IpuHIUIBI 310poBOr0 00pa3a >KU3HU, TUATHOCTHKHU, NPOPUIAKTUKH U
JICYEHUs TeHEeTUYECKUX Oose3Hel. MennKo-reHeTu4eckoe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEIUIIMHCKOM
TeHETUKH B MPEJIOTBPAILICHUU U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHncTpanmum:

[optpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuubt 1 cxembl: «K MOHOTHOPHIHOE CKPEIIMBAHUE U €T0 IUTOrCHETHYECKAasi OCHOBAY, «3aKOH
pacilleryieHusi W €ro IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOThI Tamer», «JurubpumHoe
CKpEILHUBAHUEY, «luTomornueckue OCHOBBI TUTUOPUTHOTO CKpeuBaHus»,  «Menosy,
«B3anmoielicTBUE aJIENIbHBIX T€HOBY», «l'€HeTHYecKue KapThl PacTEHUM, JKUBOTHBIX U YEJIOBEKa,
«['eneruka nona», «3aKOHOMEPHOCTH HaCl€A0BaHUS, CLEIIEHHOTO ¢ 10JIoM», «KaproTumbl yenoBeka u
KUBOTHBIX», «BuIbl M3MeHUUBOCTH», «MoaudukanroHHas MU3MEHUYUBOCTHY, «HacnemoBanue pesyc-
dbaxTopay, «I'eHeTnka rpymnm KpoBn», «MyTallmOHHAS H3MEHUYHUBOCTHY.

O6opynoBanue:  Moaenu-anmiukanud  «MoHoruOpuaHoe — ckpemuBanue»,  «HemomHoe
JOMUHUpOBaHUE», «JlurubpugHoe ckpeuiuBanue», «llepekpéct XpoMocom», MHUKPOCKON U
Mukpomnpenapar «/pozoduna» (Hopma, myTranuu ¢GOpMbI KPbUIBEB U OKpacKH Tena), repbapuii «I opox
ITIOCEBHON.

JlabopaTopHble U IpakTHYeCKue padoThI:

Jlaboparopuass pabora Ne 5. «V3ydeHue pe3ysbTaTOB MOHOTHOPUIHOTO M JUTHOPHIHOTO
CKpEIIMBaHUA y IPO30(UIIbI HA TOTOBBIX MUKPOIIpENapaTax.

Jlabopatopnast pabora Ne 6. «M3yyeHue MoAMGPUKAIMOHHOW HW3MEHYMBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO PsI/1a U BAPUALIUOHHON KPUBOIY.

JlaGoparopnas pabora Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKPOIIpErapaTaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHue U aHaIN3 POAOCIOBHBIX YETIOBEKaY.

Tema 7. Cesexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekiusi Kak Hayka M TpoLecC. 3apoKIEHUE CeNeKIMu U jnomectukarnus. Yuyenue H. U.
BaBuiioBa 0 1eHTpax MNPOUCXOXKICHUS U MHOrooOpasusi KyIbTypHBIX pacTeHui. LleHTpsl
MIPOUCXOKACHUS TOMAITHUX KUBOTHBIX. COPT, TOPOJIa, IITAMM.

CoBpeMEeHHbIE METO/bl CENEKIHUU. MacCoBbli W HMHIWBUIYaTbHBIM OTOOPHI B CEJIEKIUH
pacteHuii ¥ KUBOTHBIX. OIleHKa 3KCTephepa. BIM3KOPOICTBEHHOE CKpelMBaHue — HHOpUAUHT. Yncras
nuaus. CKpellrMBaHue YUCThIX THHUMA. ['eTeposuc, niu rudbpuanas cuia. HepoacTBeHHoe ckpeninBaHue
— ayrOpumauar. OtganénHas rudpuau3anus u e€ ycrnexu. VICKYyCCTBEHHBIM MyTarcHe3 W TOJMydeHUE
MOJIMIIONAOB. JJOCTHXKEHUS CENEeKIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexnonoruss Kak OTpacib MPOU3BOJCTBA. ['e€HHas WHXXEHepUs. Tambl CO3JaHUs
pexombunantHoit JIHK u TpancrenHsix opranuzMoB. Kierounas mmxenepus. KieTouHbsle KylbTyphI.
MUuKpOKIIOHAIBHOE Pa3MHOKEHHE pacTeHui. KnonupoBanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SIUCTBEHHBIX OPraHMW3MOB. DKOJOTHYECKHe U dTHudeckue mpodiaembl. [MO — reneTudecku
MOIU(DHUIIMPOBAHHBIE OPTAHU3MEI.

JlemoHcTpanuu:

[Toptpersr: H. Y. BaBuinos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHoB.

Tabmuie! u cxeMbl: kapTa «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOPA3Hsl KyJbTYPHBIX PACTEHUI»,
«IToponpl TOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHui», «OTaan€éHHas THOPUIU3ALINS,
«Pabotsl akagemrka M. @. MBanosay, «[lonuminonausy, «O0beKTh OMOTEXHOIOTUNY, «KiieTouHnbie
KYJbTYPbI U KIIOHUPOBaHUEY, «KOHCTpYHpPOBAHUE U NTEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISHKH TUIOJOB U KOPHEIUIOAOB TUKUX (DOPM M KYJIBTYPHBIX COPTOB PACTCHUI,
repOapuit «CeabCKOX035UCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKkTHYecKue padoThl:

Oxckypcusi «OCHOBHBIE METOABI W JOCTIKEHMUSI CEJEKIIMM PACTEHUHW W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIIBITATENbHBIN YYaCTOK, B TEIJIMYHOE XO3SIICTBO,
71a00paTOPHIO arpOYHUBEPCUTETA HITH HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIHOHHAA OMOJIOTHS.

[TpennochbuIKu BOSHUKHOBEHHS HBOJIIOIMOHHON TEOPUH. DBOJIOIMOHHASA TEOPHUS U €€ MECTO B
ouosiornu. BinusiHue YBOTIOIMOHHON TEOPUHU HA PA3BUTHE OMOJIOTUH U APYTUX HAYK.

CuzerenbcTBa 3BONIONUU. [lameoHToNOrHYecKue: MOCIEN0BATENFHOCTh IMOSBICHUS BUIOB B
MAJIGOHTOJIOTUYECKOHN JIETONHCH, TepexoaHbie (Gopmbl. buoreorpaduueckue: CXOICTBO W pa3inyHe
dayH u Ga0p MaTepUKOB U OCTPOBOB.

DOMOpHOJIOTHUECKUE: CXOJACTBA M PAa3IUuus SMOPHOHOB pa3HBIX BHUIOB IT03BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTHYHbIC, PYJUMEHTapHbIE OPraHbl, aTaBU3MBbI.
MonexkynsipHO-OMOXUMUYECKHEe:  CXOACTBO  MEXaHW3MOB  HACIEACTBEHHOCTH M OCHOBHBIX
MeTaboIMUeCKUX MyTel Yy BCeX OPraHu3MOB.

OpomtonmonHas Teopus Y. lapeuna. Ilpennocbuiki BOZHMKHOBEHHUS JapBUHU3MA. JIBIOKyIIMe
CHJIBI 3BOJIOLMK BUIOB 1O JlapBUHY (M30BITOYHOE Pa3MHOKEHHE IPH OTrPAHUYEHHOCTH PECYpPCOB,
HeonpeAenéHHas N3MEHIHBOCTh, 00ph0a 3a CyIEeCTBOBAHKE, ECTECTBEHHBINH 0TOOD).

Cunrerudeckas Teopus 3Boitonuu (CTD) u e€ ocCHOBHBIE MOJIOKEHUS.

Muxkposontonus. [lonmynsanus Kak eIMHUIA BU1a U 3BOJIOLUU.

JBuxynive cuisl (hakTophl) SBOIIOLMH BUIOB B pUpojie. MyTallMOHHBINA MPOLIECC U
KOMOWHATHBHASI U3MEHUMBOCTD. [[ONMyIISIIMOHHBIE BOHBI U Apeii( reHoB. M301smms 1 MUrpamusi.

EctectBenHbIi 0TOOp — HanpaBsoUui GpakTop Botonund. @opMbl €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3ynbTat 3Bositonuu. [Ipumepsl npucnocoOaeHuit y
Opranu3MoB. ApoMop(o3bl U UAUO-aJaNTAIHH.

Bun wu BumooOpazoBamme. Kputepum Buma. OcHoOBHbIE (GOPMBI  BHI000pA30BAHUS:
reorpauyeckoe, IKOJIOTHUECKOE.



Makpos3Bomtonusi. @PopMbl  3BOJIOLUU:  (pUIETHYECKasl, JHWBEPIeHTHAas, KOHBEPIE€HTHa,
napajuiensHas. HeoOpaTuMocTh 3BOIIOLIHH.

[IpoucxoxkaeHue oT HeclienMAIN3UPOBAHHBIX NpeaKoB. [Iporpeccupyronias cnenuann3anms.
AnantuBHas paauanus.

JdemoHncTpanmum:

Hoprpersi: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens,
®. Mromep, A. H. Cesepiios.

Tabmuuer n cxembl: «Pa3BuTHE OpPraHMYECKOrO MHpa Ha 3emie», «3apoAbIld MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «Dopmbel O0prObI 3a cyliecTBoBaHUE», «EcTecTBEHHBINH O0TOOPY,
«MHoroobpa3ue COpTOB pacTeHuit», «MHOroodpasue TOpoA KHUBOTHBIX», «[lomymsamumy,
«MyTaloHHass M3MEHYHBOCTH», «Apomopdosby, «Wanoamantanum», «OOmas aereHepamus,

«JIBrxyuiue cuiiel 3Bononumn», «Kapra-cxema mapupyra nyremectsus Y. Jlapsuna», «bopbba 3a
cyuiecTBoBanue», «llpucmocobieHHOCT, oOpranusmoBy», «l'eorpaduyeckoe BHUI000Opa30BaAHHEY,
«IKOJIOTHYECKOE BUA000Pa30BaHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3lUYHBIMU TUIIAMHU OKpacku, HabOp IUIOAOB U
ceMsiH, Kosulekuusi «lIpumeppl 3alUTHBIX NPUCHOCOOIEHUN Yy JKUBOTHBIX», MoJenb «OCHOBHbIE
HaIpaBIIEHUs IBOJIOLUNY», 00bEMHAs MoJieb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

Buoreorpaduyeckas kapra mupa, KomieKuus «®opMbl COXpaHHOCTH MCKOMAEMbIX )KUBOTHBIX U
pacteHuii», wMoxaenp anmmkanus «llepekpéct xpomocom», BiaxHble npenapaTel «Pa3Burtue
HaceKkoMoroy, «Pa3Burtue arymkmn», MuKponpenapat «Jpo3oduna» (Hopma, mytanuu GopMbl KPbUTEEB
Y OKpacKH Teja).

JlabopaTopHble U IpaKkTHYeCKue padoThI:

JlaGoparopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Jlaboparopuas padora Ne 2. «Onrcanne MPHUCIIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCHTEIHLHOTO
XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe KU3HU Ha 3emue.

JloHayuHble NpeacTaBiIeHUs O 3apOKIACHUM KU3HU. HaydHble TMIIOTE3bl BOSHUKHOBEHUS KU3HU
Ha 3emsie: a0uoreHe3 W MaHcrepMus. XUMHUYECKash IBOJIOLUA. AOMOTeHHBI CHHTE3 OpPraHMYeCKHX
BEUIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE IOATBEPIKICHUE XMMHUYECKOH 3BOJIOLHUU.
Hauanpubie sTambl Onosornueckor sBomtonuu. ['mmoreza PHK-mupa. ®@opmupoBanre mMeMOpaHHBIX
CTPYKTYp Y BO3HUKHOBEHHUE NMPOTOKJIETKHU. [lepBble KiIeTkH 1 ux 3Bomonus. PopMuUpOBaHNE OCHOBHBIX
TPYIII )KUBBIX OPTaHU3MOB.

PazButue xu3num Ha 3emie 1o spam u nepuoaam. Karapxeil. Apxerckas U mpoTepO30KCKas IPbI.
[laneozoiickas spa u e mNepuoAbl: KEeMOPHICKUI, OPJOBUKCKUM, CHIypUHCKUN, JEBOHCKHIA,
KaMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3so3oiickas 3pa U €€ MepHroibl: TPUACOBBIN, FOPCKHI, METOBOIA.

KaiiHo3oiickas 3pa u €€ nepuoabl: MaJI€OreHOBbI, HEOT€HOBbBI, AaHTPOIIOTE€HOBBIN.

XapakTepucTuka KIMMaTa M TEO0JOTMYECKUX MpoueccoB. (OCHOBHBIE ATamlbl 3BOJIIOLUHU
pPacTUTEIBHOTO U KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHMH M KUBOTHBIX. llosiBIeHue, pacuBeT u
BBIMUpAHUE TPy KUBbIX OPraHU3MOB.

Cucrema OpraHMYECKOro MHpa Kak OTpa)keHHe H3BOJOUMU. OCHOBHBIE CHCTEMaTHYECKHE
IpyNIIbl OPTaHU3MOB.

OBoronus 4YenoBeKka. AHTPOIIOJIOTHS Kak HayKa. Pa3BuTue mpeacTaBiIeHUN O MPOUCXOXKIACHUU
yesnoBeka. MeToapl M3ydeHUsl aHTponoreHe3a. CXOJICTBA W PA3jIMYMs YEJIOBEKA U IKUBOTHBIX.
CucremaTHuecKoe MOoJI0KEHUE YeI0BeKa.

JBuxymue cunsl (pakTopsl) aHTponoreHe3a. HacrnenctBeHHas M3MEHYMBOCTh U €CTECTBEHHBIN
or6op. ObmecTBeHHBIN 00pa3 KU3HH, U3TOTOBICHUE OPYAHH TPYya, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJMU U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenslil, Yenosek
npsaMoxosamui, Yenoek HeaHnaepranbckui, YenoBek pasymublii. Haxoaxknm MCKONaeMBIX OCTaTKOB,
BpEMS CYIIIECTBOBaHHUS, 00JacTh pacIpOCTpaHEHUs, 00bEM FOJIOBHOT'O M0O3ra, 00pa3 )KU3HH, OPYAHSL.



Uenoseueckne packl. OcCHOBHBIC OOJIBIIUE pachl: eBporeougHas (eBpasuiickas), Herpo-
aBCTpaJIOuIHas (9KBaTOpHANIbHASA), MOHTOJIOUIHAS (a3maTcKo-aMepHKaHCKas). UYepthl
MIPUCTIOCOOJIEHHOCTH MPEJICTABUTENIEH YEIOBEYECKUX pac K YCIOBUSAM CylllecTBOBaHUSA. EauHCTBO
yesnoBeueckux pac. Kputuka pacusma.

JdemoHncTpanmum:

[Moptpetsr: @. Pean, JI. Ilactep, A. K. Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmuupt u cxemsl: «Bo3HnkHOBeHHe COTHEUHOM CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO MUPaY,
«PacturenbHas kietka», «KuBoTHasa kieTka», «[Ipokapuornueckas kietka», «CoBpeMEHHasi cUCTEMa
OpraHUYecKoro mMupa», «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKAa M 4YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HAXOAOK MPEIKOB COBPEMEHHOTO YEeJIOBEKay,
«/IpeBHenmue moan», «peBHue moan», «llepBeie cOBpeMeEHHBIE I0AN», «HenoBedyeckue pacs.

Ob6opynoBanue: Mynsiku «lIpoucxoxaenue yenoBeka» (0I0CTHI aBCTpaIONUTEKa, MUTEKAHTPOTIA,
HeaHJIepTaiblia, KPOMaHBOHIA), CIICTTKU WIIH N300pakeHUs] KAMEHHBIX OPYIUN MEPBOOBITHOTO YEIOBEKa
(xamMHU-yOMIIEpHI, pyOuniIa, ckpedia), reoXpoHoJIornyeckas Tadbnuna, Komiekuus «©opMbl COXpaHHOCTH
HCKOINIAEMBbIX JKHUBOTHBIX U PACTCHUI».

JlabopaTopHble U paKkTHYeCKue padoThI:

[Mpaktudeckas pabora No 1. «M3ydeHHWe HCKONMAeMBIX OCTAaTKOB PACTCHHA W JKUBOTHBIX B
KOJUIEKLIASIX».

DKCKypcusi «IBOJIIOIMS OPraHUYecKoro mupa Ha 3emie» (B €CTECTBEHHO-HAyYHBIH WU
KpaeBequecKuii My3eit).

Tema 3. Oprann3msl 4 OKpPYy:Ka0As cpeaa.

DKOJIOTHS KaK HayKa. 3aJjauM U pa3/ielibl 3K0JIOTHH. MeTobl 3KOJIOTHYECKUX UCCIIET0BAHUM.
DKOJIOTMUECKOE€ MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpensl oOuTaHus OpraHU3MOB: BOJHAS, HAa3eMHO-BO3AylIHAas, MMOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonoruveckne ¢akropbl. Krnaccuduxamus sxonorunyeckux  (GakTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPONOTeHHBIE. J[efiCTBHE HKOIOTHIECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGuotnyeckue (QakTophl: CBET, TeMIleparypa, BiIakHOCTh. Poronepuoausm. [IpucnocobneHus
OpPTraHU3MOB K JEHCTBUIO0 aONOTHYECKHX (paKTOPOB. BHoJIOrHuecKne puTMEI.

buotnueckue daxktopsl. Buasl OMOTHUECKHX B3aUMOACHCTBHI: KOHKYPEHIIMS, XHUIIHUYECTBO,
cumbuo3 u ero ¢opmel. Ilapazutusm, koomepauus, MyTyalau3M, KOMMeEHCaIU3M (KBapTHPAHCTBO,
HaxJIEOHMUECTBO). AMeHcalnu3M, HeWTpanu3M. 3HaueHue OUOTHYECKUX B3aUMOJCHCTBUN  JUIS
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XapaKTePUCTUKHU Nonyssuud. OCHOBHBIE MOKA3aTENN MONMYJIAINU: YUCICHHOCTD,
IJIOTHOCTD, POXKJIA€MOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLlus. JJMHAMUKa YUCIECHHOCTH MOMYJISLUU U €
peryusuus.

JdemoncTpanmum:

Hoptpetsi: A. I'ymGonbar, K. ®@. Pynwe, 3. ['ekkens.

Tabmuubt u cxemsl: kapta «[Ipupoaasie 30061 3eminy, «Cpeabl 0OUTaHHS OPTaHU3MOBY,
«Dotonepuoanzmy, «llomynsaunn», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH NOMYJISAINHA HHDY30pUu-
Tyenbkny, «I[lumeBbie nenm».

JlaGopaTopHble U NpaKTHYecKue padoThI:

JlaboparopHuas padota Ne 3. «Mopdonorunueckne 0COOCHHOCTH PACTCHUH U3 Pa3HBIX MECT
OOUTaHUS.

JlaboparopHas padota Ne 4. «BinusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[IpakTuueckas padora Ne 2. «IloacuéT MI0THOCTH NOMYJISILIMM pa3HBIX BUJOB PACTEHUID.

Tema 4. Coo01mecTBa H IK0JIOrHYeCKHE CHCTEMBI.

Coo01u1ecTBO opranu3mMoB — 6uoreHo3. CTpyKTyphl OHMOLIEH03a: BUIOBAsI, IPOCTPAHCTBEHHAS,
Tpodudeckas (numieBas). Bunsr-nomuHanTel. CBS3H B OHOIICHO3E.

Dkonorudeckre cucreMbl (9kocuctembl). Ilonstue 00 »dSKxocucreMe U OHOreoLEHO3E.
@OyHKIMOHAIbHBIE KOMIIOHEHTBI YKOCUCTEMBI: IPOAYLIEHTbI, KOHCYMEHTBI, peyLeHThl. KpyroBopor



BEUIECTB U IOTOK 3HEPrHM B 3KocucTteMe. Tpoduueckue (MUILEBbIE) YPOBHU 3KOCUCTEMBI. [IuiieBbie
uenu ¥ cet. OCHOBHBIE TIOKA3aTEeNIN 3KOCUCTEMBI: OroMacca, MPOAYKIHA. DKOJIOTHYECKUEe MUPaMUIbL:
MPOAYKIINH, YUCICHHOCTH, OnomMacchl. CBOHCTBA 3KOCUCTEM: YCTOHYUBOCTD, CAMOPETYIISALNS, Pa3BUTHE.
Cyxkueccus.

[Ipupoanbie sKocUCTEMBI. ODKOCHCTEMBI 03€p U peK. OKocucTeMa XBONHOIO WU
IIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHUCTEMBI. YpOOdKocucTeMbl. buomormueckoe u
XO03HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue Kkak (akTop YCTOWYMBOCTH dSKocucTeM. CoxpaHeHHEe OHOJIOTHYECKOTrO
pa3Ho0Opa3us Ha 3emiie.

VYuenue B. . Bepnanckoro o 6uoctepe. I'panuiiel, coctaB u cTpykrypa 6uocdepst. JKupoe
BemecTBO U ero ¢gyHkuumu. OcobeHHocTH Ouocdepsl Kak rinodanbHON 3KocucTeMsbl. JluHamuyeckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopotsl BeliecTs 1 OMOreoOXMMHUYECKHE LIUKIIbI 3JIEMEHTOB (YIIIepoAa, a30Ta).
3oHanpHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Omocepe 3emmnn. AHTpomoreHHble U3MeHeHUss B Ouocdepe. ['nmobanbHbIe
HKOJIOTHYECKUE TIPOOIIEMBI.

CocyecTBoBaHue MpUpoJsl U uesnoBedecTBa. CoxpaHeHue OuopazHOOOpa3usi Kak OCHOBa
ycroitunBoctd  O6nocdeprl. OCHOBa PpalMOHAIBHOTO YIPABICHUS NPUPOAHBIMH pECypcaMu M HX
ucnoib3oBanue. JlocTrkeHust 0MOJI0rMU U OXpaHa IPUPO/IbI.

JdemoHncTpanmuu:

[Hoptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubt u cxemsl: «l[lumessle nenw», «buomeno3: cocraB u crpykTypa», «llpuponHsie
coobmiectBay, «llenn nmuranusy, «KoJormueckas nupamunay, «buocdepa u genosek», «IKocucremMa
IIMPOKOJIMCTBEHHOI'O Jiecay, «DKOocHcTeMa XBOHHOro Jeca», «buoneHo3 Bojoéma», «ATrpOLEHO3»,
«IIpuMepHBIE aHTPONOIEHHBbIE BO3JACHCTBHS Ha IPUPOLY», «BaKHeWIINe HMCTOYHUKH 3arps3HECHHUS
BO3/yXa U T'PYHTOBBIX BOa», «IlouBa — BaxkHelmas coctapistomas 6uochepb», «PakTopsl Aerpaganun
nouB», «llapHukoBeni >PdexT», «DakTopbl paauOaKTUBHOTO 3arps3HeHust Ouocheps», «OOmas
CTpyKTypa Ouocdepb», «PacmpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouocdeps,
«KpyroBopot yriaepona B 6uochepe», «kKpyroBopor azora B mpupojae».

OOGopynoBanue: Mojenb-anIuIMKanus «TunuuHele OHOLEHO3b», repbapuil «PacTurenbHble
cooOmiecTBay, Koywekun «buoneHos», «Bpeantenn BaXHEHIIMX CEIBCKOXO3SMCTBEHHBIX KYIBTYP»,
repbapuy U KOJJIEKLMM PACTEHUH M KUBOTHBIX, MPUHAJUIEKALINE K PA3HBIM KOJIOTHYECKUM IpyIam
oxHoro Buaa, Kpacnast kaura Poccuiickoit @enepannu, n300pakeHus] OXpaHsIeMbIX BUIOB PACTCHUN H
KHUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOTMU HA
HBA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHNMA

Cornacho ®I'OC COO, ycraHaBIuBalOTC TpeOOBaHMA K  pe3yjibTaraM OCBOCHHUS
00yJaromMMHUCS TPOrpaMM CpPEAHEro O0Iero oOpa3oBaHUSA: JUYHOCTHBIM, METAalpPEAMETHBIM H
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs MnpeaMera «buUonOrus»  BbIIEIECHBI
CJICYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMHCS POCCUUCKON TPaKIaHCKOW HICHTHYHOCTH —
FOTOBHOCTU K CAMOpPa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOIPEICICHUI0, HAJUYME MOTHBALUU K
o0ydeHUI0 OWOJIOTHH, IEICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JMYHOCTH HAa OCHOBE
KIIFOYEBBIX [EHHOCTEH W UCTOPUYECKHX TPATUIU pa3BUTHs OHMOJIOrMYECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh OOYYaroIIUXCs PYKOBOJICTBOBATHCS B CBOCH JESATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHM, TPUCYLIIUMHU CHUCTEME OHOJIOTHYECKOro oOpa3oBaHMs, HAIUYHE HKOJIOTHYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTD LIETU U CTPOUTD KU3HCHHBIC TUTAHBL.

JlugHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «bUoIorusy TOCTUTAIOTCS B €IMHCTBE yUeOHOH U
BOCIIUTATEIBHOMN JEATEIbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMUA POCCUHUCKUMU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKIUMH W JIyXOBHO-HPABCTBEHHBIMH I[EHHOCTSMHU, TPUHSATHIMH B OOIICCTBE MpaBWIAMUA U
HOPMaMH TOBEJCHHS U CIIOCOOCTBYIOT IMpolieccaM CaMOMO3HAHMS, CAMOBOCIUTAHMS U CaMOpPa3BUTHS,
pPa3BUTHUSL BHYTPEHHEH TMO3UIMU JUYHOCTH, MATPUOTH3MA, YBAXKEHUS K 3aKOHY U IPABOIOPSAKY,
YEJIIOBEKY TpyJda M CTapuieMy I[OKOJEHUIO, B3aMMHOTO YBaXKEHUs, OCEPEKHOr0 OTHOILIEHUSA K
KYJIbTYPHOMY HACJIEOUI0O W TPAaJULMSIM MHOTOHAIlMOHAJIIbHOrO Hapoja Poccuiickoii ®enepauuu,
MPUPOJE U OKPYKAIOLIEH Cpelie.

JIndHOCTHBIE pEe3ylbTaThl OCBOEHUS y4yeOHOro mnpenmera «bHoONOTUS» [TOMDKHBI OTpaxarhb
TOTOBHOCTh W CIOCOOHOCTh OOYyYaromuxcs pPYKOBOICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPECHHEH
MO3UIMEN JMYHOCTH, CHCTEMOH IICHHOCTHBIX OpHUEHTAIIM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE >KUIHEHHOTO
ONbITa U OMNbITA JEATEIBHOCTU B IPOLECCE pEealM3alMyd OCHOBHBIX HAIlpaBICHUN BOCIHUTATEIbHON
NEeSTeILHOCTH, B TOM YHUCJIC B YACTHU:

1) rpaxxaaHCcKOro BOCIMTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKONW MO3UIMH 00YyYarOIIerocs Kak aKTMBHOTO M OTBETCTBEHHOIO
YjieHa POCCHIICKOTO O0IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA M TIPABOMOPSIKA;

TOTOBHOCTb K COBMECTHON TBOPYECKOW EATEILHOCTH MPHU CO3JaHUH YYEOHBIX IPOCKTOB,
pelieHnd y4yeOHBIX U TIO3HABaTENbHBIX 3a/1ay, BBINOJIHEHUU OHOJOTHYECKUX OSKCIIEPUMEHTOB;

CIIOCOOHOCTB ONPENEISITh COOCTBEHHYIO TO3HIIMIO 10 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM
KHU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATh B CBOUX JECUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHS
TOJIeH ¢ pa3HbIMU YOCKACHUSIMH, KYIbTYPHBIMU [IEHHOCTSIMU U COLUATBHBIM MOJIOKEHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IMPOIECCE COBMECTHOTO  BBITIOJIHEHUS  YUCOHBIX,
[I03HABATEJIbHBIX U UCCIEI0BATENIbCKUX 3a1a4, YBAKUTEIbHOIO OTHOIIEHHSI K MHEHUIO ONIIIOHEHTOB MPH
00CYJIEHUH CITIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHMS,

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM €ATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHMS

c(OpPMUPOBAHHOCTh POCCUMCKOW TPa)XIaHCKOW HWACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoOJly, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHOM, ropmoctu 3a cBOW Kpai, cBow Poauny,
CBOH SI3bIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEe MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACJIECIUI0 M TaMATHUKAM MPUPOJBI, TOCTHKCHUSIM
Poccuu B Hayke, nucKkyccTBe, CIOPTE, TEXHOJIOTUSX, TPY/IE;



CIIOCOOHOCTh OILICHMBATh BKJIAJI POCCUMCKUX YYEHBIX B CTAHOBJICEHHE W DPa3BUTHE OWOJIOTHH,
IMOHUMaHUS 3HAYeHUs OMOJIOTUM B IMO3HAHUHU 3aKOHOB IPUPOJIBI, B )KM3HU YEJIOBEKA U COBPEMEHHOI'O
o01IecTBa;

uzeiHas y0exaAEHHOCTh, TOTOBHOCTh K CIY>KEHHUIO U 3amute OTedyecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 Hapo/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAITUIO U IPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTHPYSICh Ha
MOpaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTUS LEHHOCTEN CEMEMHOM )KMU3HU B COOTBETCTBUU € TpaauLIUsIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIMTAHUS:

ICTETUYECKOE OTHOIICHUE K MUY, BKIIFOUAst 3CTETUKY OBITa, HAYIHOTO U TEXHUIECKOTO
TBOPUYECTBA, CIIOPTA, TPYy/Aa, OOIIECTBEHHBIX OTHOLICHHIA;

MMOHUMAaHKE AMOITMOHAIBHOTO BO3JACHCTBUS KUBON MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MTPOSIBIATh KAUE€CTBA
TBOPUYECKOMN JIMYHOCTH;

5) ¢usuveckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIbTYPHI 310POBbSI H IMOLMOHAIBHOTO
0J1aronoy4us:

NMOHMMAaHWE W pealiu3alus 3J0pOBOro W Oe3omacHOro oOpas3a XU3HU (370pOBOE MHUTAHUE,
COOJIIOJICHUE TUTUEHWYECKUX TMPAaBWJI M HOPM, COaJaHCHPOBAHHBIM PEXKHUM 3aHATHH W OTIbIXA,
peryisipHas (pu3MYecKass aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3JJ0POBBIO;

MOHUMaHWE IIEHHOCTU MPAaBWJI UHAUBUIYATHHOTO M KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B
CUTYaLUAX, YTPOXKAOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCIICJCTBHH W HENPUATUS BPEAHBIX NPHUBBIYCK (YIOTPEOJICHUS —aJKOTOJIS,
HApPKOTUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHMSA:

TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepPCTBA, TPYI0II00HE;

TOTOBHOCTb K aKTUBHOM JIEATEIIbHOCTH TEXHOJIOTHYECKON M COIIMaIbHON HAMPaBICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBATH H CAMOCTOSITEIIBHO BBIIIOJHATH TAKYIO JACSITEILHOCTD;

MHTEpeC K pa3InuHbIM chepam npodeccCHoHaTbHON AeITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOP Oy ytel mpodeccuu 1 peain30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUTAHEBI;

TOTOBHOCTB U CITOCOOHOCTB K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA IPOTSHKCHUH BCEH JKU3HU;

7) IKOJOTHYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOLIEHUE K MTPUPO/IE KaK UICTOUYHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CyLIEeCTBOBAHMS;

MOBBIIICHHE YPOBHS JKOJIOTHYECKOW KYJIBTYpHI: IPUOOpPETEHHWE OIbITa IJIAHUPOBAHUS
MIOCTYIIKOB M OLICHKU UX BO3MOXKHBIX MOCJIEACTBUN JUIsl OKPYKAIOLIEH CPeJIbl;

OCO3HaHHE TII00aTHFHOTO XapaKTepa KOJOTHICCKUX MPOOJIeM U ITyTel UX PEIICHUS;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOpPETaeMble MPU N3yUYEHUU OMOJIOTHH 3HAHUS U YMEHHUSI IPU
pemeHuu mpooJsieM, CBS3aHHBIX C PAlMOHAIBHBIM MPHUPOIOINOIL30BaHUEM (COOJIOIEHUE TIPaBUII
MOBEJICHUSI B MPHUPOJE, HAIPABICHHBIX HA COXPAaHEHHE PABHOBECUS B 3KOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCHCTEM, Orochepsl);

AKTHUBHOE HENPUATHE JIEUCTBUI, MPUHOCAUIMX BpPEIl OKPYKAIOIIEH NPUPOAHOU Cpele, YMEHHUE
MIPOTHO3MPOBATh HEOJIATONPHUATHBIE SKOJOTHYCCKHE TIOCICACTBUS NPEINPHHUMACMBIX JCUCTBUNA H
Mpe0TBpaIlaTh UX;

HaJM4YMe pa3BUTOrO JKOJOTMYECKOTO  MBIIUJICHUS, HKOJOTMYECKOM KYJIbTYpbl, OIIbITa
NEeSTeTbHOCTH SKOJIOTUYECKOW HANPaBIEHHOCTH, YMEHHS PyKOBOACTBOBATHCA MU B MO3HABATEILHOM,



KOMMYHHKATUBHOW W COIMAIBHON TPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUICCKOU ICSATEIbHOCTH
IKOJIOTUYECKOM HANIPABJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAYKH U OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JIHAJIOTE KYJIbTYp, COCOOCTBYIONIETO OCO3HAHUIO
CBOETO MeCTa B TIOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM W YHTATEIIbCKOM KYJIbTYPhl KaK CpPEICTBa B3aMMOJICHCTBUS
MEXTy JIFOJIbMU U TIO3HAHHS MUPA;

NOHMMaHue crenu(uky OWOJOTHMH KaK HayKd, OCO3HaHus e€ poinu B (QOpPMHUPOBAHUU
paMOHATIFHOTO HAyYHOTO MBIIUICHUS, CO3AaHUU LEIOCTHOTO NPEACTABICHUS 00 OKpYXKAIOIMIEM MHpE
KaK O EJMHCTBE IPHPOJbI, YCIOBEKAa M OOINECTBAa, B TMO3HAHUHM HPUPOIHBIX 3aKOHOMEPHOCTEH H
pelIeHnr Ipo0JIeM COXPAHECHHUS TPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTHHU JIJISl COBPEMEHHOM ITUBUIIN3AIUN: 00ECIICUCHHsI HOBOTO
YPOBHS Pa3BUTHS MEAWIIMHBI, CO3JaHWE TIEPCICKTHBHBIX OWOTEXHOIOTHH, CIIOCOOHBIX peIiarh
pecypcHbIe TIPOOIeMbl Pa3BUTHS Y€JI0BEYECTBA, MMOMCKA MyTEH BBIXO/a U3 II00ATBHBIX YKOJIOTHUECKUX
npobyiieM © oOecreueHus] mepexola K YCTOMYMBOMY Pa3BHTHIO, PAIMOHATHLHOMY HCIOJIB30BAHUIO
MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B IIOJIYYCHHH OWOJOTHYECKHX 3HAHWUH B IENSAX IOBBIMICHUS OOMICH
KYJIbTYPBI, €CTECTBCHHO-HAyYHOU I'PAMOTHOCTH, KaK COCTABHOW 4acTH (PYHKIMOHAIBHON IPaMOTHOCTH
oOyuaromuxcsi, GOpMHPYEMOH TIPH N3YICHUH OMOJIOTHH;

NOHUMAHWE CYNIHOCTH METOJIOB IIO3HAHHS, WCIOJIb3yEMbIX B E€CTECTBCHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIB30BATh MOJTyYacMble 3HAHUS ISl aHAIN3a U OOBSICHEHUS SBICHUN OKPY)KAFOIIIETO
MUpa U MPOUCXOAANIMX B HEM HM3MECHEHUH, YMEHHE JieiaTh OOOCHOBAaHHBIC 3aKIIOYCHUS Ha OCHOBE
HAyYHBIX ()aKTOB ¥ HMCIOIIUXCS TAHHBIX C IEJIBIO MTOJIYYCHUS JOCTOBEPHBIX BEIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO MCIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS JUISl PEIICHUs MPoOJeM B
PEATbHBIX KU3HECHHBIX CHTYAITUIX;

OCO3HAHHWE IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBJIATH IPOCKTHYIO U
HCCIICIOBATEIBLCKYIO JCSITSIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HETPEPHIBHOMY 00pa30BaHHIO U CaMOOOpa30BaHUIO, K aKTUBHOMY
MTOJTyYEHHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBUU C )KH3HCHHBIMHU TIOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIbTATHI

MeramnpenMeTHble  pe3yJlbTaThl OCBOEHHsI ydyeOHoro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble A1 (OPMHUPOBaHMA  MMPOBO33pEHMsI  OOYYalOIUXCA  MEXAUCLUIUIMHApHbIC
(MeXIpeMeTHbIE) 0OlleHayYHbIE IOHATHUS, OTPAXKAIOIIME LEIOCTHOCTh HAYYHOM KAapTUHBI MUpa U
crnieln(uKy METO0B [TO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHs, SBJICHHE,
IIPOLIECC, CHUCTEMa, HAay4HbI (aKT, NPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucclieloBaHKe, Ha0JIt0IeHUEe, U3MEPEHUE, SIKCIIEPUMEHT U APYI'HX), YHUBEpCalbHble ydeOHbIE 1EHCTBUS
(mo3HaBaTenbHblE,  KOMMYHHKAaTUBHBIE,  pEryJsiTUBHbIE),  oOecrneuuBaomue  (GopmMupoBaHUE
(YHKIMOHATBHOM IPAaMOTHOCTH U COLHMAJbHONW KOMIIETEHLMH OOYy4aroUMXcCsl, CHOCOOHOCTh
00ydJaromuxcs HCIOJIb30BaTh OCBOCHHBIE MEKIUCHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUA U
YHUBEpCcaJbHble yueOHbIe IeHICTBHS B IO3HABATEIILHOM U COLMATIbHON MPaKTHUKE.

MertarnpeMeTHBIE pe3yabTaThl OCBOCHHS MPOTPaMMBbl CPETHETO OOIIEro 00pa30BaHUS JTOJIKHBI
OTpaXKaTh:

OBiageHne YHMBePCAJIbHBIMH YU4eOHBIMH MI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30Bble JJOrHYeCKHE AeHCTBHS:

CaMOCTOATENIBHO  (OpPMYyJIUpOBaTh M  aKTyaJM3MpoOBaTh MpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEHHM 3HAHMN MPUEMBI JIOTMUECKOTO MBIIIJIEHUs (aHalu3a, CHHTE3a,
CpaBHEHMSI, KJIaCCU(PHUKAINH, 0000IIECHNS), PACKPBIBATH CMBICT OMOJIOTMYECKUX MOHITUN (BBIICIATH UX
XapaKTepHble PU3HAKHU, YCTaHABIMBATh CBSI3U C JPYTUMH ITOHATUAMN);



OTIPECIIATH TSN IeATEIHHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTCPUH UX JTOCTHIKECHUS, COOTHOCHTH
pe3yIIbTaThl ACSITEIBHOCTH C TIOCTABICHHBIMH LICIISIMH;

UCIIOJIb30BaTh OMOJIOTUICCKUE TOHSTHS I OOBSICHEHUS (PAKTOB W SIBIICHUW KUBOUW TPHUPO/IBI,

CTPOMTBH JIOTUYECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICAYKTUBHBIC, 10 aHAJIOTHH), BBISIBIISATH
3aKOHOMEPHOCTH U TMPOTHBOPEUUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYJIHPOBATH BHIBOJBI U
3aKIIIOYCHUS;

NPUMEHSATh CXEMHO-MOJICIbHBIC CpPEJCTBA I MPEICTABICHHS CYIICCTBCHHBIX CBSI3€H U
OTHOLICHUN B M3y4acMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe IPOTUBOPEUYUN PA3HOTO poJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarhiBaTh IUIAH PEHICHHS NPOOJIEMbI ¢ y4ETOM aHadM3a HUMEIOIIMXCS MaTepHabHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHBHI B JICATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OI[CHHBAThH
PUCKH TIOCTICICTBHIA e TSIILHOCTH,

KOODJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSIX pPEaJbHOrO, BUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE TP PEIICHUH KU3HCHHBIX MPOOJIEM.

2) 6a3oBbIe HCCIeA0BaTENIbCKUE e CTBUS:

BJIAJICTh HAaBBIKAMHU Y4YCOHO-MCCIICAOBATEIILCKOM M TPOCKTHOW JIEATEIILHOCTH, HaBBIKAMHU
paspereHus mpooeM, CrtoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY MTOMCKY METOJIOB PEIICHUS
MPAaKTUYCCKHX 3a/1a4, TPUMEHCHHIO Pa3JINYHBIX METO/IOB TIO3HAHUS;

UCIIONIb30BaTh pPa3JIMYHbIC BHUABl JACSITCILHOCTH IO IIOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIpPETAIINH, IPEOOPA30BAHUIO U MPUMECHEHUIO B YUEOHBIX CHTYAIlUsAX, B TOM YHUCIIC TIPU CO3JaHUU
Y4eOHBIX ¥ COITUATBHBIX TPOCKTOB;

(GopMHpOBaTh HAYUYHBIM THII MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHUCH, KITFOUEBBIMU
MOHSITHSIMHA U METOJIAMU;

CTaBUTh W (OPMYJIHPOBATh COOCTBCHHBIC 3a/ladyd B 0Opa30BATENBbHON JEATEILHOCTH H
KU3HECHHBIX CHTYAITUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTYaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pelIeHUs, HAaXOAWTh apTyMEHTHI JJII JOKA3aTeIbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapaMmeTpsl U
KPUTEPHUH PEUICHHUS;

AHAIM3UPOBATH TMOJIYYCHHBIC B XOJI€ PEIICHUS 3314l Pe3yJbTaThl, KPUTUICCKU OIICHUBATH MX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLICHUBATh TPHOOPETEHHBIN OIIBIT;

OCYILECTBIISATh IEJICHATIPABJICHHBIM IOUCK IEPEeHOCa CPEICTB W CIOCOOOB JICHCTBUS B
podhecCHOHATBHYIO CPEey;

YMETb MEPEHOCUTH 3HAHHMS B IO3HABATEIIBHYIO U IPAKTUYECKYIO 00JIACTH KU3HEACATEIIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, NPEJiaraTh OPUTHHAIBHBIC TTOIXO/bI U PEIICHUS, CTABUThH IPOOJIEMBI U
3aJ1a4d, JOITYCKAIOIIUE AIbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ undopmanmeii:

OPUEHTUPOBATHLCS B PA3IMYHBIX UCTOYHHKAX WHPOpMAIUH (TeKcTe Y4eOHOTO MOco0us, HAyqIHO-
MOIYJISIPHO# JTUTepaType, OMOJIOTHYECKHUX CIIOBAPSX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B
WuTepHere), aHAIM3UPOBaTh WH(DOPMALUIO PA3IMYHBIX BHIOB W (OPM IMPEACTABICHUS, KPUTHICCKU
OLICHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPECYHBOCTD;

GbopMyITUpPOBaTh 3ampoChl W TPHMEHATH pa3IUYHBIE METOABl TpPH TIOMCKE H OTOOpe
Ouosiornveckoit nHhopmalu, He0OX0IUMOM JIJIsl BHITIOJTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMUHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOUPATH ONTHMAIBHYIO OPMY MPEICTaBICHIUS OMOJIOTHYECKON HHPOpMAIHH
(cxembl, TpaduKy, JUarpamMmbl, TaOIUIIbI, PUCYHKH U JIPYTOe);

UCIIONIb30BAaTh HAYYHBIM S3BIK B KadecTBE CpEIACTBA MpU paboTe ¢ OHOJOTHYECKON
WHpOpPMAIIUEH: TPUMEHATh XUMUYECKUE, PU3HUUECKUE U MATEMATHYECKUE 3HAKU U CUMBOJIBI, (JOPMYJIBI,



ab0peBuaTypy, HOMEHKJIATYpYy, UCIIOIB30BaTh U MPEOOPa3OBBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HarJIs1JHOCTH;

BJIAJICTh HABBIKAMHU PACIIO3HABAHMA WM 3AIIUTHI HH(OpMAIMK, HHOOPMAIIMOHHON 0€301MacHOCTH
JIUYHOCTH.

OBJ1aieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU JAeHCTBUAMM:

1) oOmenue:

OCYILECTBIIATh KOMMYHHKALIUM BO BCeX cdepax >KM3HM, aKTMBHO Y4acTBOBAaTh B JMAIOre WIH
JUCKYCCUU IO CYIIECTBY O0OCYX/IaeMOil TeMbl (YMEHHE 3aJaBaThb BOIIPOCHI, BBICKA3bIBaTh CYXKICHUS
OTHOCHUTEJILHO BBINIOJIHEHMSI IIPEIaraéMon 3ajaui, YYUTbIBaTh MHTEPECH U COIIACOBAHHOCTH MO3ULUI
JPYTUX YYaCTHUKOB JIMAJIOTa WU TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJlbHbIE CpeACTBAa OOLICHUS, MOHUMATh 3HAUYEHUE COLMAJIbHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTyalMi, yMETb CMSIrdaTh KOH(JIUKTBI U BECTU
IIEPETOBOPBI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOLICHHS M B3aUMOJICHCTBHUS, OHUMATh HAMEPEHHUS IPYTHX
JHOEH, IPOSBIIATh YBaXKUTEIbHOE OTHOLIEHHE K COOECEAHUKY U B KOPPEKTHOM dopme GpopMynnpoBaTh
CBOM BO3paXKECHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) coBMecTHAas1 1eITeJIbHOCTD:

NOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOM W HWHIUBUAYAIbHOW pPabOTHI HpH
peleHr ONoJIOTHYECKO IpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh NMPUMEHEHHs IPYIIOBBIX (HOpM
B3alMOJICICTBUS NPU pelIeHUH yueOHOU 3a1auH;

BBIOMpPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBMM ¢ yd4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJ0T'0 4JIEHA KOJUIEKTUBA;

IIPUHHUMATh 1I€JI1 COBMECTHOM AEATEIbHOCTH, OPTaHN30BbIBATh U KOOPAMHUPOBATH ACUCTBUS 110
€€ JOCTHIKEHHIO: COCTABJILATH IUIAH JEUCTBUM, PaCHpenesaTh POJIM C Y4ETOM MHEHHM YYaCTHHUKOB,
00CyX/1aTh pe3yabTaTbl COBMECTHOM pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa W KaXKJIOTO yYaCTHMKA KOMAaH[bl B OOIIMH pe3ynabTar Mo
pa3pabOTaHHBIM KpPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOCKTHI, OLICHUBAaTh HJIEH C IO3ULHUH HOBU3HBI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IOBEACHHUE B PA3JIMYHBIX CUTYalMsSIX, IPOSABILITH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

OBiageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

1) camoopranusanus:

UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHMS JUISl BBISIBICHUS IIPOOJIEM U UX PELIEHUS B KU3HEHHBIX U
Y4EOHBIX CUTYyallUsX;

BBIOMPAaTh HAa OCHOBE OMOJIOTMYECKHUX 3HAHHWH IIEJICBBIE W CMBICIIOBBIC YCTAHOBKHM B CBOHUX
NEUCTBUSAX M TIOCTYIIKax II0 OTHOLICHHIO K YXUBOW INPUPOJE, CBOEMY 3JIOPOBBIO M 3I0POBBIO
OKPYKaIOIIHX;

CaMOCTOSITENIBHO OCYILECTBIIATh IIO3HABATEIIBHYIO NESTEIbHOCTD, BBISBIATH MPOOIEMbI, CTABUTh
1 GOpMyJIMPOBaTh COOCTBEHHBIE 33/1a4H B 00Pa30BaTEIbHON ACATEIBHOCTH 1 )KU3HEHHBIX CUTYaIHsX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIICHUs HpoOJeMbl ¢ Y4ETOM HUMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH M MIPEAIOYTECHUII,

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIUpsATh paMKH yueOHOTr0 MpeAMETa Ha OCHOBE JINYHBIX MPEIIIOYTEHUI;

JieNiaThb OCO3HAHHBINA BBIOOP, ApIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHUE;

OLICHUBATh MMPHOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MIPOSABJICHUIO MIMPOKOM 3PYAULIMU B Pa3HBIX 00JaCTAX
3HAHUM, IOCTOSTHHO NOBBIIIATh CBOM 00Pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallHsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISM;



BJIaACTh HaBbIKaMU MMO3HaBaTEeIbHON pe(l)JIGKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX I[GﬁCTBHfI n
MBICITUTENBHBIX TPOLIECCOB, MX PE3YIbTATOB W OCHOBAaHUM, HCIOIB30BaTh MPUEMBI PEIIEKCHH IS
OLIEHKH CUTYalluH, BbIOOpA BEPHOTO PEIIECHUS;

YMETb OLEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS [0 UX CHIKEHUIO;

NpUHUMATh MOTUBBI U apT'YMEHTBI IPYIUX [P aHATIU3€ PE3YIILTATOB NEATEIILHOCTH;

3) npunsiTue ceds U APYrux:

MPUHUMATH ceOsl, TOHMUMAsi CBOM HEJOCTATKU M JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTUX IPU aHAIHU3E PE3yNIbTaTOB JAEATEeIbHOCTH;

IpU3HaBaTh CBOE NIPABO U IPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIUH JIPYTOr0 YEIOBEKA.

INPEJIMETHBIE PE3YJIBTATDI

[IpenmeTtHbie pe3ynbraThl ocBoeHus mporpammbl COO mo Ouonornu Ha 0a30BOM YPOBHE
BKJIIOYAIOT CrieluduuecKue s yaeOHnoro npeamera «bruonorusy HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI
NEHCTBUI 1O OCBOCHHIO, HUHTEPIpETAlMi M NpeoOpa30BaHUIO 3HAHWM, BHUIBI JIEATEIHHOCTH IO
MOJIYYCHHUIO HOBOTO 3HAHMS M NPUMEHEHHUIO 3HAHUI B PA3JIMYHBIX y4EOHBIX CHUTYyallUsiX, a TaKkKe B
peaNIbHBIX KU3HEHHBIX CUTYallUsSX, CBSI3aHHBIX ¢ Omoinorueil. B mporpamMMe mpenMeTHbIe pe3yiabTaThl
IIpeICTaBJIEHbI 110 TOJaM 00y4YeHHUsI.

[IpenmeTHbIe pe3yibTaThl OCBOeHHS yueOHoro npeamera «buosnorus» ¢ 10 knacce ROMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAaHUI O MecTeé W pOJM OHOJOTMU B CHCTEME HAyYHOrO 3HAHUS
€CTECTBEHHBIX HAayK, B (JOPMUPOBAHUHU COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHUHBI MUpa U HAyYHOTO
MHPOBO33PEHHUSA, O BKIJIAJE POCCUMCKMX U 3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHUH,
(YHKIMOHATBLHON IPaMOTHOCTH Y€JIOBEKa JJISl pEIICHUS )KU3HEHHBIX 33]1a4;

YMEHHE PACKpbIBaTh COAEpkKaHHE OMOJOTUYECKHMX TEPMUHOB M TIOHATUN: >KU3Hb, KIIETKA,
opranusM, MeTabonu3M (0OOMEH BEUIeCTB W IPEBpAIlCHUE SHEPIHH), TOMEOCTa3 (CaMOpEeryJIsius),
YpOBHEBAsi OpraHU3allvs >KUBBIX CHCTEM, CaMOBOCIPOM3BEICHHE (PErmpoIyKIIHs), HACIEICTBEHHOCTD,
U3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE H3laraThb OWOJOrHYecKue Teopud (KIETOYHas, XPOMOCOMHAs, MYyTallMOHHA,
LEHTpaJIbHAs JI0rMa MOJICKYJIsIpHON Ouosorun), 3akousl (I'. Menaens, T. Moprana, H. Y. BaBunosa) u
yueHus (0 LEHTpax MHOrooOpazus U MPOUCXOXKACHHUS KyIbTYpHBIX pacteHuii H. W. BaBumnona),
OIIpEeAEIATh TPAHULIbI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHE BIIAJeTh METO/IaM{ HAyYHOTO MO3HaHWS B OMOJOTUU: HAOIIOJCHUE U OMHCAHUE YKUBBIX
CHCTEM, TIpPOLIECCOB W SBJICHUN, OpraHU3alMsi M MPOBEACHHWE OHMOJIOTUYECKOTO JKCIIEPHUMEHTA,
BBIIBIDKEHUE TUIOTE3bl, BBISIBICHHE 3aBUCHMOCTH MEXIY HCCIEAYEeMbIMH BeIHMYMHAMHU, OOBSICHEHUE
IIOJIyYEHHBIX PE3YyJbTaTOB, MCIIOJIb30BAHHBIX HAYUHBIX MOHATHH, TEOPUM U 3aKOHOB, YMEHME J€1aTb
BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIJCIATh CYLIECTBEHHbIE IPU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT M 3YKapHOT,
OJTHOKJIETOYHBIX W MHOTOKIJIETOUYHBIX OPTraHHW3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHa BELIECTB H
NpeBpalieHusi PHEPTUHM B KIETKe, (OTOCHHTE3a, IUIACTHUYECKOTO M HIHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Meil03a, OIUIOJAOTBOPEHUS, PA3MHOXKCHHS, WHINBUAYAIbHOTO DPa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE TPUMEHSATh TMOJy4YEHHBbIE 3HAHUS I OOBSCHEHHsS] OWOJIOTMYECKUX TPOIECCOB U
SBJIGHUHM, JUId TPUHATUS NPAKTUYECKUX PELICHUI B MOBCEJHEBHOM >KM3HU C LIEJbI0 OOecreueHus
0€30MaCHOCTH CBOETO 3J0POBbS M 3[I0POBbS OKPYXKAIOUIMX JIIOACH, COOJIOACHHS HOPM TPaMOTHOTO
MOBEJCHUS B OKpYXAaloIled MNPUPOAHON cpene, MNOHMMaHHWE HEOOXOAMMOCTH HCIOIb30BAHUS
TOCTIKEHUI COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTHH [T PAllMOHATIBHOTO IIPUPO/IOTIONB30BaHUS;

YMEHHE pellaTh JIEMEHTApPHbIE TeHETHYECKUE 33/1a4i Ha MOHO- U AUTHOPUIHOE CKpEIIMBAaHUE,
CIICTIJICHHOE HACJIEJOBAHUE, COCTABISATH CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHMSA JUISA TIPEICKA3aHUs
HACJIETOBaHUS PU3HAKOB Y OPraHU3MOB;



YMEHHUE BBITIOJIHATH Ja00paTOpHbIE M MpaKTHYecKue paboThl, COOMI0AATh MpaBMiia MpH padboTe C
y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OILEHHBATh W HHTEPIPETUPOBATh HH(POPMAIUIO OHOIOTUYECKOTO
COJIep>KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HUCTOUYHUKOB (CPElICTBA MaCcCOBOM
nHPOpPMAaLY, HAYYHO-TIOMYJISIPHBIE MaTepPHajbl), STHYECKUE ACTIEKTHl COBPEMEHHBIX HCCIICIOBAaHHHA B
OHMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH,

YMEHHE C03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHNUsI, 000011ast OMOIOTHIECKYIO
MH(GOPMAILIHIO U3 HECKOJIBKUX UCTOUYHHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATUIHBIN anmnapaT OUONIOTHH.

[IpenmeTHbie pe3ynbTaThl OCBOCHUsI ydueOHoro mpeamera «buonorus» 6 11 kaacce ROIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHW O MeCT€ M pPOJIM OHWOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTUHBI MUPa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJC POCCHUCKHX M 3apyOCKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH,
(GYHKIIMOHATFHOM IPaMOTHOCTH YE€JIOBEKa JIJIsl pEIeHUs] )KU3HEHHBIX 3a]1a4;

YMEHHE pacKphIBaTh COAEp)KaHWE OMOJIOrMYECKHMX TEPMHUHOB W TOHSITHWA: BHI, OIS,
reHo(oH/I, HBOMIOLMS, ABWXKYIIHE CUIBl ((aKTOpbI) SBOIOIUH, MPUCIOCOOIEHHOCTh OPraHU3MOB,
BUI000pa3oBaHue, HKOJOTHUECKUE (DAKTOPBI, IKOCHUCTEMA, MPOIYHEHTHI, KOHCYMEHTHI, PEIyLEHTHI,
L[N MUTaHUsA, IKOJIOTUYEeCcKasi MUpaMua, OMoreoneHos, ouocdepa;

YMEHHUE H3JIarath OMONIOTHYecKue Teopur (dBomonnoHHas teopus Y. JlapBuHa, CHHTETHYECKAs
TEOpHs BOJIOLMH), 3aKOHBI U 3aKOHOMepHOCTH (3apozsiimieBoro cxonactBa K. M. bapa, uepenoBanus
TJIaBHBIX HarnpaBieHuid u mytei sBomonnu A. H. Cesepiiosa, yuenus o 6uochepe B. U. Bepuaackoro),
OTIPEAEIATH TPAHUIIBI UX IPUMEHHUMOCTH K )KMBBIM CUCTEMaM,;

yYMEHHE BIaJeTh METO/IaMU HAyYHOTO MO3HAHUA B OMOJIOTHU: HAOIIOJEHUE U OMHCAHHUE KUBBIX
CHCTEM, TpPOLECCOB W SIBJICHWW, OpTaHU3alMsl M TMPOBEJCHHE OHOJIOTMYECKOTO HKCIEPUMEHTa,
BBIIBIDKEHUE TUIOTE3bl, BBISIBICHHE 3aBUCHMOCTH MEXIY HCCIEAYEeMbIMH BEJIMYMHAMHU, OOBICHEHUE
MOJTYYCHHBIX PE3YJIbTAaTOB, MCIOJIB30BAHHBIX HAYYHBIX TOHSATHHA, TEOPHHA W 3aKOHOB, YMEHHUE JNEJaTh
BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBLICTATh CYIICCTBEHHBIC TPHU3HAKK CTPOCHHS OMOJIOTUYECKUX OOBEKTOB: BHUJOB,
MOMYJISIIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTE€OIICHO30B M SKOCHUCTEM, OCOOEHHOCTH
MPOIECCOB:  HACIEJACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOTO  0TOOpa,  BHI000pa3oBaHUs,
MIPUCTIOCOOJICHHOCTH OPraHU3MOB, ICHCTBHS HKOJIOTMYECKUX (DAKTOPOB HA OpraHU3MBI, IepeHoca
BEIIECTB M TIOTOKA JHEPrUM B DKOCHUCTEMaX, AHTPOIOTCHHBIX HM3MEHEHHUH B JKOCHUCTEMax CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTC€OXMMHUYECKUX IIUKIOB B Onocdepe;

YMEHHE TIPUMEHSATh NOJYYCHHBIC 3HAHUS JUISI OOBSCHEHHS OHMOJIOTMYECKHX TIIPOLIECCOB U
SBIIGHUH, JUIS TPUHATHS NPAKTUYECKUX PELICHUI B TMOBCETHEBHOW >KM3HU C LEJbI0 OOecreueHus
0€30MaCHOCTH CBOETO 3J0POBBS M 3[0POBbS OKPYXKAIOMIMX JIOAEH, COOJIOAEHUS HOPM TPaMOTHOTO
MOBEJCHUS B OKpYXKallled MNpUPONHON cpene, MOHMMaHWE HEOOXOAMMOCTH HCIIOJIb30BAHUS
TOCTHKEHUI COBPEMEHHOM OMOJIOTHHU ISl pAllHOHAIEHOTO MTPUPOOOIB30BAHHUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOIIOTUYECKUE 3a[a4l, COCTABIISATh CXEMbI MIEPEHOCa BEIIECTB
Y DHEPTUHU B dKOocUCcTeMax (1eMu MUTaHUsA);

YMEHHE BBIMOIHATH J1a00paTOPHBIE M MPAKTUUYECKHE pabOThl, COOMIOAATH MpaBUiia Mpu padoTe C
y4eOHBIM U J1a00paTOpHBIM 000pyIOBAHUEM;

YMEHHE KPUTHUECKH OLEHUBATh M HMHTEPIPETUPOBATH HHPOPMAIUIO OHOIOTUYECKOTO
CoZiep KaHusl, BKIFOYAIOIIYIO NICEBAOHAYYHbIC 3HAHHUS U3 PA3IMYHBIX MCTOYHHKOB (CPEICTBA MaCCOBOM
uH(pOpMallY, HAYYHO-TIOMYJISPHBIE MaTepHalibl), pPAacCMaTPUBATh IJIOOAIBHBIE 3KOJOTHYECKHE
poOJIEMBI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIC MUCbMEHHBIE U YCTHBIE COOOIICHHUSI, 000011asi OHOIOTHIECKYIO
MHPOPMALINIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOIH30BATh MOHATHHHBINA anmapar OMOoJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/t P Kontpoibubie | IlpakTHyeckue (1udpp )
MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoTsbI
pecypchl
bubmuoreka [JOK
1 b 2 0.5
HMOJOTHA KK Hayka https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CUCTEMBI U MX OpraHu3aiys 1 bubmorexa HOK
p 1 https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKHU 8 1 bubmorexa HOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 IKH3HENIEATENEHOCTL KITKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOXeHUE 1 MUHAUBUAYAJIBbHOE Pa3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 I3BMEHYUBOCTD 2 15 bubmuoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 0 4



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 KITACC

KoJsnyecTBo 4acos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iaesoB H TeM uudpoBLIe
Ne ni/m P Konrpoibubie | IlpakTHyeckue (1udpp )
NporpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
bu6mmorexa [IOK
! IBOIONHOHHAs OHOTIOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHUE )KU3HU Ha 9 0.5 bubnnorexa [IOK
3emite ) https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpy Karolas cpeaa 5 1 bubnmorera [TOK
p Py m pel https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
4 Co00111eCTBa U DKOJIOTMUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f41cc74
bu6mmorexa [{OK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoimuecTBo yacoB DJIEeKTPOHHbBIE
Ne Hara uugpossie
Tema ypoka Konrpoibubie | IlpakTHyeckue
n/n Bcero H3y4YeHHUsi | oOpa3oBaTejibHbIE
padoTsbl padoThI
pecypcsbl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI T03HAHUS )KUBOW TPUPOJIBI.
[TpakTuueckas paborta No 1
bubnuoreka [{OK
2 «/cnonp30BaHKe pa3IuYHBIX 1 0.5
https://m.edsoo0.ru/863e6122
METOJIOB MPHU U3YUYEHUU
OHOJIOTUYECKUX O0OBEKTOBY
3 buonoruueckue cuctemMbl, IPOLECCH | bubmmorexa [JOK
U UX U3yYEHUE https://m.edsoo.1u/863e6564
4 XuMHU4YeCcKuii cocTaB KieTku. Boga u 1 bubmnorexa [JOK
MHUHEpAIbHBIE COIU https://m.edsoo.ru/863e674¢
bubmuorexa [JOK
5 b .C 0 1
CITKH. -OCTAB H CTPOCHHE DEKOB https://m.edsoo0.ru/863e6b72
DepMeHTHI — OHOJIOTUYECKHE
Karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «3yyenue | 0.5 bubmmorexa [JOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.1ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIU KaTajas3bl)»
bub OK
7 Yrnesonsl. JInnnabl 1 nbnmotexa I

https://m.edsoo.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubnuoreka [{OK

8 Hykneunosbie kucinorsl. ATD hits://m.cdsoo.ru/863c6d5c
9 Hcropus u MmeTo bl U3yd4eHUs bubnuoteka [IOK
kietku. Kierounas teopus https://m.edsoo.ru/863e6e88
10 Kietka kak 1esocTHas sxuBast
crucrema
CrpoeHnue 3ykapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2
«M3yueHue cTpoeHUsl KIIETOK bubnuoreka [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
FOTOBBIX MUKpOITpENapaTax u ux
OTIMICAaHHEY
bubnuorexa [JOK
12 OOMeH BeleCTB WM METa00IU3M hitps://m.edsoo.rw/863e766¢
bubmuorexa [JOK
13 PorocunTes. XemocnHTes https://m.edsoo.ru/863e7¢98
. bubmmorexa [JOK
14 dueprerueckuii oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN IMKI KIeTKU. [{enenue
KJeTkr. Muto3. JlabopaTopHas
15 pabora Ne 3 «HaOmroneHue MmuTo3a B 0.5 buGnnorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKpOTperapaTax»
16 buocunTtes 6enka. Peakuus bubmmorexa [JOK
MaTpUYHOI'O CHHTE3a https://m.edsoo.1u/863e796e
bubmnorexa [{OK
17 Tpancusmus — 6unocunTe3 Oenka hitps://m.edsoo.rw/863¢796¢
18 Hexknerounsie hopMbl KU3HH — bubamnorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHL

https://m.edsoo.ru/863e7540

bubnuorexa [JOK

19 ®opMbl pa3MHOKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnnorexa [JOK

20 Meii

eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0/I0TBOPEHHE.
21 JlabopaTtopnast padora Ne 4 0.5 bubnmnorexa [JOK
«M3ydyeHue cTpoeHus MOJIOBBIX ' https://m.edsoo.1u/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
2 NunuBuayansHOE pa3BUTHE bubnuoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
7 I'eneTnka — Hayka o Bbubmoteka LJOK
HaCJIEICTBEHHOCTH Y N3MEHYNBOCTH https://m.edso00.ru/863e8612
3aKOHOMEPHOCTH HACJICIOBAHUS

24 [IPU3HAKOB. MOHOIMOpHUIHOE buGnnorexa LIOK

p ' p https://m.eds00.1u/863¢8878
CKpEIIUBaHUE

UTHOPUIHOE CKpEIMBaHUE. 3aKOH
A PIA Pt bubnuoreka [{OK

25 HE3aBUCUMOI'O HACJIEI0BAHMS

https://m.edsoo.ru/863e89a4

MIPU3HAKOB
CuernieHHOE HaclleZJOBaHHE
npu3HakoB. JlaboparopHas pabora

26 Ne 5 «M3yuenue pe3ynbraTtoB 0.5 Bbubmoteka LJOK
MOHOTHOPHUIHOTO U TUTHOPUTHOTO ' https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Yy TPO30(IIIBI HA
TOTOBBIX MUKpOTIperapaTax»

27 I'enernka nmona. HacnenoBanue bubmnorexa [{OK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPHU3HAKOB, CHCIIJICHHLIX C ITI0JIOM

https://m.edso0.ru/863e8c60

N3menunBocTh. Henaciencresennas
W3MEHYHMBOCTb. JlabopaTopHas

)3 pabota Ne 6. M3yuenue | 0.5 Bbubmmoteka LJOK
MOAU(PUKAITMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»

HacnencrBenHas U3BMEHYUBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubamnorexa [JOK
«AHanmu3 MyTaluii y 1po3o¢huisl Ha https://m.edsoo.ru/863e8efe
TFOTOBBIX MUKpOITpErapaTax»

bubnuoreka [{OK

30 P'enerika uenoseka ! https://m.edsoo.ru/863e8d78
PeseprHblii ypok. O600mIeHnE 110

31 teme «HacnencTBeHHOCT U 1
HM3MEHYHMBOCTh OPTaHU3MOB)

bubnuorexa [JOK

32 (Cenexup KaK Hayka v npouece ! https://m.edsoo.ru/863¢9214

1 MeToibl U JOCTUAKEHUS CEICKIINHU | bubnuorexa [JOK
pacTeHU U KUBOTHBIX https://m.edsoo.ru/863e9214

14 buoTexHonorus kak orpacib 1 bubamnorexa [JOK
MPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KosmuecTBo yacoB DJIEeKTPOHHbBIE
Ne Hara uugpossie
Tema ypoka KonrTpoabubie | IlpakTuyeckue
n/n Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoThbI padoThI
pecypcsl
1 DBOJIIOLUS U METOJIbI €€ U3YUYECHUS 1 bubmorexa [IOK
H g ya https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacraBieHuit | Bbubmoteka LJOK
00 3BOJIIOLINN https://m.eds00.ru/863¢9570
bubnuorexa [{OK
3 Mukpo3Boso 1
HKPOIBOOTLIA https://m.edso00.ru/863e9cle
[Tomymnsmus Kak dIeMeHTapHasI
€IMHHIIA BUJIA ¥ DBOJTFOITUH.
bubnuoreka [{OK
4 JlabopaTtopHnas padora Ne 1 1 0.5
https://m.eds00.ru/863e99¢c6
«CpaBHEHHE BHJIOB 110
MOP(}OIOTHIECKOMY KPUTEPHIO)
5 JBrxy1ue cuiibl (3JIeMEHTapHBIC 1 bubmmorexa [JOK
(haKTOpBI) IBOTIOLIUN https://m.edsoo0.ru/863e¢9da4
bubnuoreka [{OK
6 E it 0TO 1
CTCCTBEHHEIT 0TOOP H ero popme! https://m.edsoo.ru/863e9ed0
Pe3ynprarsl 3BOIIOIUN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
. BU1I000pazoBanue. JlaboparopHas | 0.5 bubmmorexa [JOK
paborta Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpraHu3Ma u e
OTHOCHUTEILHOTO XapaKTepa»
g Hanpasnenus u nytu | bubnuoteka [IOK

MaKpO3BOJJIOOUHA

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpatumocTs 3BoIOLIINN
10 Wcropus xu3Hu Ha 3emiie 1 METO/Ibl
e€ u3yueHus
1 I'unore3bl NpONCXOKACHUS KU3HU bubnuoteka [IOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
12 PazButue xxu3HM Ha 3emMIie 1O 3paM U bubmmorexa [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE ITaIbI BOJTIOIUU
pPacTUTEIHHOTO U KUBOTHOTO MHpA.
13 [TpakTuueckas padbora Ne 1 0.5 bubnuoteka [IOK
«M3ydyeHune UCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuii U KUBOTHBIX B
KOJUTEKIIHSIX )
14 CoBpeMeHHas cucTema bubamnorexa [JOK
OpPraHUYeCcCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeTIOBeKa (AaHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBuokyriue cuibl (hakTopshl) bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IUU IBOTIOLUU
YyeJioBeKa
13 YenoBeueckue pacel ¥ IPUPOIHBIE bubamnorexa [JOK
aJlanTaliiy 4eJIOBEKa https://m.edsoo.ru/863eaca?
PesepBHelit ypok. O600111€HNE 110
19 TeMe «BO3HUKHOBEHHE U Pa3BUTUE
JKU3HU Ha 3emiie»
20 DKOJorus Kak HayKa
21 Cpenpbl 00uTaHUs U SKOJIOTHUECKHE Bbubmoteka LJOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

bakTopsI

https://m.edsoo.ru/863eafec

AbuoTtnueckue GpaKTopsl.
JlaboparopHas pabota Ne 3.
«Mopddonoruaeckrne 0COOEHHOCTH

bubnuoreka [{OK

22 pacTeHuii U3 pa3HbIX MECT 0.5 hitps://m.cdsoo.rw/863eb] 0
obutanusy. JlabopaTtopHas padora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubmuoreka [{OK
23 buorueckue paxroper https://m.edsoo.ru/863eb348
DKOJIOTUYECKHIE XapaKTEPUCTUKU
nomymsiiuu. [Ipaktudeckast pabora
24 Ne 2 «Iloacuér nmnorHocTH 0.5
TOITYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
25 CooOmiecTBa OpraHu3MOB — bubnmnorexa [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CHCTEMBI bubnuoreka [{OK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTENNU YKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI. buGnnorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa skocucteM. Cykueccus
28 [IpupoaHbie 3KOCHCTEMBI
29 AHTPONOreHHbIE SKOCUCTEMBbI
30 buocdepa — rnobanpHas bubnmorexa [JOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebbse
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubamnorexa [JOK

ouocdepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3eminu

13 Cocy1iecTBoOBaHUE MTPUPOJIBI U I bubmmorexa [JOK
geJoBeYecTBa https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O00O0IICHIE TEMBI

34 «Co000111eCTBa U DKOJIOTHYECKUE 1
CHUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[NPOT'PAMME



https://m.edsoo.ru/863eba1e

YUYEBHO-METO/INYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIAA YYHEHUKA

[Taceunuk B. B., Kamenckuit A.A., Pyoos A.M., IlIsenos I'. I'., 'anonrok
3.I'; moxn pen ITaceunuka B. B.10 knacc.-Mocksa:IIpoceemenue,2023r

[Taceunuk B. B., Kamenckuit A.A., Pyoros A.M., IlIsenos I'. I'., 'anonrok
3.I'; moxn pen ITaceunuka B. B.11 knacc.-Mocksa:IIpocsemenue,2023r

METOANYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmuoreka [JOK

POII

SIknacc
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