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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke nporpamMMsl 110 OHOJIOTUH TEOPETHUECKYIO OCHOBY JUISI OIPEAETICHUS ITIOAXO00B K
dbopMHupOBaHMIO conepKaHUs ydyeOHoro mnpeamera «buosorus» CcOCTaBWIM: KOHLENTYaJbHbIE
nonoxkeHust PI'OC COO o B3anMOOOYCIOBIEHHOCTH LEJNEH, COACpPKAHHA, PE3ylbTaTOB OOy4YEHHS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKU BBIIIYCKHHMKOB, IIOJIOKEHMs 00 OOIMX LenAX M NpUHLUIAX,
XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSHHME CHCTEMBI CpelHero odmero obpaszoBaHus B Poccuiickoit
Denepanyy, a TakKe MOJIOKEHUs 0 crennpuke 0KoIoruy, e€ 3Ha4eHUH B [TO3HAHUM KUBOM NPUPOABI U
o0ecreyeHnn CyLIeCTBOBaHUS denoBeueckoro obmectBa. CorylaCHO Ha3BaHHBIM IIOJIOKEHMSAM,
oIpeJiesieHbl OCHOBHBIE (DYHKIIMH IPOTrPaMMBbI 10 OHOIOTHH U €€ CTPYKTYpa.

IIporpamma mo Owuonornn Aa€r TpeAcCTaBICHWE O IENAx, 00 oOmmeld crparerud OOydeHWUs,
BOCIIUTAHUS W DPa3BUTUS OOydaroluxcs cpeacTBaMu ydeOHoro mpeamera «buomorus», ompenenser
o0s13aTeNbHOE MPEIMETHOE COJICPXKAHUE, €ro CIPYKTYpY, pAaclpelefieHHe I0 paszfenaM U TeMau,
PEKOMEHIIyEMYIO TIOCJICAO0BATEIbHOCTh M3YUEHHMsI YYeOHOro MaTepuaja ¢ y4ETOM MEKIPEAMETHBIX U
BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKM OOpa30BaTElIbHOTO IpOLEcca, BO3PACTHBIX OCOOCHHOCTEH
o0yJaronmxcsl.

B mporpamme 1o OHONOTHH TaKXe YYHUTBHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METaIpeMEeTHBIM U TPEAMETHBIM pe3yiibTaTaM oOydeHHsl B (JOPMHUPOBAHHM OCHOBHBIX BHUJOB yueOHO-
MO3HABATENIFHON  JIeATENHLHOCTH/y4eOHBIX  JISHCTBUI  0OydYalomuXcss MO0 OCBOCHHUIO COJIEpIKaHUs
OHMOJIOTHYECKOro 00pa30BaHusI.

B mporpamme mo Owonormm (10-11 kimaccel, 0a30BbIi ypOBEHb) pEATM30BAH IMPHHIUII
MPEEMCTBEHHOCTH B M3yYEHHH OMOJIOTHH, OJaroapsi 4emy B Hel MpocMaTpHBaeTCsl HANPaBICHHOCTh Ha
pasBUTHE 3HAHWH, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IIEHHOCTHBIX
OpUCHTAIMH JIMYHOCTH, DKOJOTUYECKOTO MBIIUICHHS, TPEACTABICHUH O 370pOBOM 00pase KHU3HU U
OepeXHBIM OTHOIIEHHEM K OKpyXaromed mnpupomHoi cpexae. IloaTtomy Hapsay ¢ H3ydeHHUEM
001Ie0MOIOTHYECKUX TEOPUH, a TaK)Ke 3HAHWH O CTPOCHHH JKUBBIX CHCTEM Pa3HOTO PaHTa U CYIIHOCTH
OCHOBHBIX TMPOTEKAIONIMX B HHUX TMPOIECCOB B TporpamMme MO OHOJOTMH YJCNEHO BHHUMAaHUE
WCIIOJIb30BaHMIO TIOTYYEHHBIX 3HAHHW B IMOBCEIHEBHOW JKM3HU JUIS PEUICHUS MPUKIAJHBIX 33jad, B TOM
ycne:  NpOoQWIAKTUKKA  HACJIEJCTBEHHBIX  3a00JCBaHWMI  YeEOBEKa,  MEJWKO-TeHETHUECKOIrO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHUSI JKOJOTMYECKH IeJIeCOO0pa3HOro TMOBEJCHUS B OKPYXKAromIei
MIPUPOTHON cpeJie, aHANN3a BIUSIHUS XO3HCTBEHHOHN JEITENbHOCTH YEIOBEKa Ha COCTOSHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX DKOCHUCTEM. Y CHIIEHHE BHUMAaHUS K IPUKIIAHON HANPaBIEHHOCTH y4eOHOTO mpeaMeTa
«buonorus» MPOAUKTOBAHO HEOOXOAUMOCTBIO OOECTICUCHUSI YCIOBHHA JUIsl pEIleHWs OJHOW W3
aKTyalbHBIX 3aJ]ad MIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTopas mpearnoaaraet GopMUpOBaHHE Y
o0yyaromuxcsi  CIOCOOHOCTH — aIalTHPOBaThcsl K  WM3MEHEHUSM JIMHAMHYHO — Pa3BHUBAIONICTOCS
COBPEMEHHOI'0 MHpa.

Buonorus Ha ypoBHe cpegHero o01ero oopa3oBaHus 3aHUMaeT BakHOE MecTo. OHa obecrieunBaeT
¢dopMupoBaHie y 0Oydaromuxcs MPEACTaBICHUH O HaydyHOW KapTHHE MHUpa, paciiupseT u o0o0maeT
3HaHUS O JKMBOU IpHpoje, €€ OTIMYUTEIbHBIX NMPHU3HAKAX — YPOBHEBOH OpraHU3alid W 3BOJIOLMNH,
co31aéT yCNOBHS IUIsi: TO3HAHHMS 3aKOHOB JKMBOH NPHUPOIBI, (OpMHUPOBaHHS (PYHKIHMOHATIBLHON
TPaMOTHOCTH, HAaBBIKOB 3[J0POBOr0 M 0e30macHOro oOpasza >XHU3HH, SKOJOTHYECKOTO MBILIICHHS,
LEHHOCTHOT'O OTHOIICHUS K XXHBOH MPHUPOJIE U YEIOBEKY.

Bonbmoe 3HaueHre OMOIOTHs UMEET TakXKe ISl PELICHHUs] BOCIIUTATEIbHBIX 1 Pa3BUBAIOLINX 33,144
cpeaHero odmiero oOpa3oBaHMs, colManu3auud oOydaromuxcs. M3ydenune Oumonorunm obecrieuyuBaet
ycnoBus it GOPMHUPOBAaHUS MHTEIICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX U WH(POPMALUOHHBIX HABBHIKOB,
3CTETHYECKON KYJBTYpPbI, CIIOCOOCTBYET MHTETpaudy OMOJOTHYECKMX 3HAHWK C MPEACTABICHUSMH W3
Jpyrux y4eOHBIX MPEIMETOB, B YaCTHOCTH, (QU3MKH, XMMHUU U reorpaduu. Ha3BaHHbBIE MOJIOXKEHUS O
npeHa3HaueHul y4eOHoro npenmera «bHoMOrus» COCTaBUIM OCHOBY AJISl OINpPEAENICHHs MOAXOIO0B K
0TOOPY U CTPYKTYPUPOBAHUIO €T0 COAECPIKaHUS, MPEACTABICHHOTO B IPOrpaMMe 1Mo OHOJIOTHH.



Ot0op coaepkanust yueOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3HULHUI KyJIbTypoCcOOOpa3HOTO MOAX0Aa, B COOTBETCTBUHM C KOTOPHIM 00YYaroOIIHecs AOJKHBI OCBOUTD
3HAHWS W YMEHHMs, 3HauYUMble Ui (OPMHPOBaHUs OOLIeH KyIbTYpbl, ONpPEIEISIONINE aJleKBaTHOE
TIOBEJICHUE YEJIOBEKAa B OKpY’Kalolled MPUPOJHON cpelie, BOCTpeOOBaHHBIE B MOBCETHEBHOM KHU3HH U
MPaKTHIeCKOo aesrenbHocTH. Oco0oe MECTo B 3TOM cUCTeMe 3HAHHMH 3aHUMAIOT JIEMEHTHI COICPIKaHHS,
KOTOpbIE CIy»aT OCHOBOH AJisi (hOpMHUpPOBaHUS MPEICTABICHUI O COBPEMEHHOH €CTeCTBEHHO-HAYYHOM
KapTHHE MUpPa U HEHHOCTHBIX OPHEHTALUAX JHYHOCTH, CIIOCOOCTBYIOLIMX T'yMaHH3aluU OMOJIOTHYECKOTO
o0Opa3oBaHws.

CTpyKTypUpOBaHHE COJEpX aHUsl yueOHOTro MaTepraia B IporpaMMe 0 OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUYEHHS 3HAHWUU 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX KMBOHM MPHUPOIBI, O €€
YPOBHEBOW OpraHM3alli M SBOJIONUH. B COOTBETCTBMH C 3TUM B CTPYKType y4eOHOTrO mpeamera
«buonorus» BeIgENEHBI CIEAYIOIINE COAEpKATEIbHbIC THHUH: «bHoJorns Kak Hayka. MeToIbl Hay4HOTO
no3HaHus», «Kierka kak Owuonmormueckas cuctemay, «OpraHusm Kak OHONOTHYECKas CHCTEMay,
«CucremMa 1 MHOTOOOpa3ue OPraHHUYECKOrO MHUpay, «DBOJIONHS JKUBOW MPHUPOIBD, «IKOCUCTEMBI H
NPUCYIIHE UM 3aKOHOMEPHOCTH.

Lens wusyueHus ydeOHOro mpeamera «buomorus» Ha 0a30BOM YypOBHE — OBIIAJCHUE
00yYaroIUMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3aIUHU )KUBBIX CHCTEM Pa3HOTO paHra
U MPUOOpEeTeHUEe YMEHUI MCIONB30BaTh 3TU 3HAHUS JAJISl TPAMOTHBIX ACHCTBHI B OTHOIIEHHH OOBEKTOB
YKUBOHM MPHUPOJIBI M PELICHHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctiwkenne 1enu wu3ydeHus ydeOHoro mnpeamera «buomormsi» Ha 0a30BOM  ypOBHE
o0ecrieynBaeTCsl pelIeHNEM CIEAYIOUINX 3a1au:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI 3HAaHUH O OMOJOIMYECKHX TEOpHAX, YUYCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TMIIOTE3aX, NMPaBHUJIax, CIYXallUX OCHOBOM Iyl (hOPMHPOBAaHUS NPEACTABICHUNA O
€CTECTBCHHO-HAY4YHOW KapTHHE MHpa, O METoJaxX HAay4HOI'O MO3HAaHUs, CTPOCHHUH, MHOroo0pasuu M
0COOEHHOCTSIX KHMBBIX CUCTEM PAa3sHOTO YPOBHS OPraHU3alMH, BBIJAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIEIOBAHUAX B OMOJIOTHH;

¢dopMmupoBaHHEe Yy OOYYalOLIMXCSl II03HABATEJIbHBIX, HHTEIUIEKTYaJbHBIX W  TBOPUYECKHUX
CHOCOOHOCTEH B Mpoliecce aHanu3a AaHHBIX O MYyTAX Pa3BUTHUS B OMOJNOTMU HAy4YHBIX B3IJISAOB, HACH U
MOJXO0/I0B K M3YyYEHHMIO )KHUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHU3aluHy;

CTaHOBJICHHE Yy OOyyaromuxcsi oOwed KyJIbTypbl, (DYHKIMOHAJIbHOM TI'PAaMOTHOCTH, pPa3BUTHE
YMEHUI OOBSICHSTH U OLICHUBATh SIBJICHUS OKPYXKAIOLIET0 MUPA >KUBOM MPUPOABI HA OCHOBAaHUM 3HAHUN U
OTIBITA, TOJIyYEHHBIX NPH U3yYEHUN OUOJIOTHH;

¢dbopMupoBaHHe y 00ydyaromuXcs YMEHUH WIIIOCTPUPOBATh 3HAYEHUE OMOJIOTMUECKUX 3HAHUHM B
NPAaKTUYECKOW JAEATENBHOCTH YEJIOBEKa, PAa3BUTUM COBPEMEHHBIX MEAWLIUHCKUX TEXHOJOTMHA |
arpoOMOTEXHOJIOTHil;

BOCIIUTaHUWE YOEXKIEHHOCTH B BO3MOXHOCTH IIO3HAHHMA 4YEJIOBEKOM JKMBOM MPUPOABI,
HEOOXOIUMOCTH OEpeXHOr0 OTHOUIEHUS K HeW, COOJIIOJeHHS STHYECKMX HOPM MpU IPOBEACHUH
OMOJIOTMYECKUX UCCIIEJOBAHMIA;

0CO3HAaHKE [IECHHOCTH OMOJIOTMYECKUX 3HAHU JUIS MTOBBILICHUS YPOBHS SKOJIOTHUECKON KYJIbTYPHI,
JUTsE (POPMHUPOBAHSI HAYYHOTO MUPOBO33PEHHUS;

MpPUMEHEHHE TMPHOOPETEHHBIX 3HAHUM W YMEHWH B IIOBCEIHEBHOM JKM3HHM IS OILEHKHU
TIOCJIEJICTBUN CBOEH NEATENBHOCTH TI0 OTHOIICHUIO K OKPYXKAaIoIe cpesie, COOCTBEHHOMY 37I0POBBIO,
000CHOBaHUE U COOMIOIeHHE Mep TPO(UITAKTHKHY 3a00JIeBaHNH.

B cucreme cpeanero odmiero oopazoBanus «bruonorus», n3ydaemas Ha 6a30BOM YpPOBHE, SIBISIETCS
00s13aTeIbHBIM YUEOHBIM MPEAMETOM, BXOAIIMM B COCTaB MPEIMETHON 00sacTh «EcTecTBeHHO-HAYYHBIS
IpeaAMETBD).

st u3ydeHus OMOJIOrMM Ha 0a30BOM YPOBHE CPEIHEro o0Iero o0pa3oBaHMs OTBOAMTCA 68
yacoB: B 10 kinacce — 34 yaca (1 yac B Hezenio), B 11 kimacce — 34 gaca (1 4ac B Hezesro).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorust kak Hayka. CBs3p Ouosoruu ¢ OOIIECTBEHHBIMH, TEXHHYECKUMH M APYTHMHU
€CTEeCTBEHHBIMU HayKaMH, Qpuiocodueit, STUKOH, 3CTETHKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBpPEMEHHON Hay4yHOH KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUS KMBOM TpUpoAbl (HAONMIOJCHWE, HKCIEPHMEHT, ONMHCaHHE, H3MEpEHUE,
KJaccuUKalus, MOACTUPOBaHHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

[optpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuie! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW IPUPOIBD).

JlaGopaTopHble U MPAKTHYECKUE PA0OTHI:

[Mpaktudeckas padota Ne 1. «Mcnonp3oBaHue pa3TUIHBIX METOJOB IPU H3YYCHUH OMOIOTUYCCKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMBbI M UX OPraHu3anms.

JKusble cucrembl (OMocuCTeMBI) Kak MpeaMeT u3ydeHus OMonorud. OTIHYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OMocucTeM M UX pa3HOoOpaszue. YPOBHU OpraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,
KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISAIMOHHO-BUI0BOM, 3KOCHUCTEMHBII
(6buoreonenoTHYECKHi), OOChHEPHBIIA.

JdemoHcTpanuu:

Tabnuie! U cxeMbl: «OCHOBHBIC TIPU3HAKY KU3HI», «YPOBHU OPraHU3AINH )KUBOU MPUPOABI.

Oo6opynoBanue: Mojeib Mojiekyiibl JIHK.

Tema 3. XumMHYecKHMil COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKHH COCTaB KJIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHL. Boaa n
MUHEpAJIbHBIE BEIECTBA.

OyHKIMM BOJIBI 1 MUHEPAIBHBIX BelIecTB B KieTke. [lognepxanne ocMoTryeckoro 0anaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HeszameHumble u
3aMEHHMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPbl OEIKOBOH MOJEKYJIbI
(nepBuuHas, BTOpUYHAs, TPETUYHAs M YETBEPTHYHAs CTPYKTypa). XUMHUYECKHE CBOWUCTBA OEJKOB.
buonornueckue GpyHKIINU OEIKOB.

®DepMmeHThI — Oronornueckue karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIA LEHTp, CyOcTpaTHast
cneun¢uunocts. Kopepmentsl. Buramunsl. OTinnunst GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

YrneBogpl: MOHOcaxapuibl (TJIOKO3a, pubo3a M ae30kcupubo03a), aucaxapuisl (caxaposa,
JIAKTO32) U TMoJIMcaxapuabl (Kpaxmal, TIIUKOTeH, [eJUTono3a). buoigornyeckrue pyHKIMN YrieBOIOB.

Jlummmapr: Tpurmuuepuabl, ¢ocdomununel, crepouasl. ['mapoduiabHO-rHIPOGOOHBIE CBOMCTBA.
buonornueckue ¢yHkuum nunuaoB. CpaBHEHHE YIJIEBOAOB, OEJIKOB M JIMIWAOB KaK HCTOYHHKOB
SHEPIHH.

Hyxneunosele xuciorel: JHK n PHK. Hykneotnasl — MOHOMEpHI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkunu JHK. Crpoenne u pynxkunn PHK. Buast PHK. AT®: ctpoenue n pyHKIuH.

HuTonorus — Hayka o kierke. Kierounas teopust — npumep B3auMOACHUCTBHS UIeH U (HAaKTOB B
Hay4YHOM IIO3HAHHUU. MeTo/Ibl H3YUEeHHS KIIETKH.

Knerka kak nenmoctHas skuBas cuctema. OOIIMe NpPU3HAKK KIETOK: 3aMKHYTas HapysKHas
memOpana, Monieky:bl JJHK kak renerndeckuii anmapar, cuctemMa CHHTe3a Oelika.

Tumbl  KJIETOK:  dyKapHoTH4eckas ¥ npokapuoTwueckas. OcoOEHHOCTH  CTpPOeHHS
MpoKapuoTHieckoi Kietku. Kierounas crtenka Oakrepumif. CTpoeHHE JyKapHOTHYECKOW KIIETKH.
OCHOBHBIC OTIMYHS PACTUTCIIHHOMN, )KUBOTHOM ¥ TPUOHOMN KIICTKHU.



[loBepXHOCTHBIE CTPYKTYpbl KIIETOK — KIETOYHAs CTEHKa, TJIMKOKAJIUKC, WX (QYHKLUH.
[TnasmaTtrueckas memOpana, e€ cBoiicTBa 1 QyHKIuH. L{uTomnasma u e€ opranonnsl. OqHOMEMOpaHHbIE
opraouasl kierku: OIIC, ammapar I'onbmxu, sim3zocoMbl. IToyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHJpPUH, MIacTuabl. [Iponcxoxaenne MUTOXOHApUI U TuacTul. Buner nnactun. HememOpanHbie
OpraHouzbl KJIETKH: PHUOOCOMBI, KJIETOYHBIH ILIEHTpP, LCHTPHUONH, PECHHYKH, KIYTHKH. DYyHKIUH
OpraHouOB KJIEeTKH. Brmrouenus.

Anpo — perymaropHbiii HeHTp kineTkd. CTpoeHue szapa: siuepHas 000704YKa, KapuoIlia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. IlIBann, M. [lneiiaen, P. Bupxos, Ix. Yorcon, @. Kpuxk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel: «Pacnpesenenie XUMHUYECKUX 3JIEMEHTOB B HEXUBOW mpupoae», «Pacnpenenenue
XUMHYECKUX IEMEHTOB B KUBOU MPUPOJEN.

Tabmuuer u cxemsbl: «[lepromuyeckas TabnMa XUMHYESCKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIBI
BOIbI», «buocuHTe3 Oenka», «CtpoeHune Mosekynsl Oenka», «Ctpoenue depmenta», «HykiaenHoBble
kuciotel. JTHK», «Ctpoenune monexyiast AT®», «CtpoeHne sykapuoThyeckod KieTku», «CTpoeHue
JKUBOTHOHN KJeTKn», «CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHHe MpOKapHOTHUECKON KIIETKHY,
«CTtpoeHue sapa KIETKN», «YTICBOAB, «JIUMUIBI.

O06opynoBaHue: CBETOBON MHKPOCKOI, 000pyJOBaHHUE IS TPOBEACHHS HAOMIOACHUH, N3MEPEHUIA,
IKCIEPHUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble U MPaKTHYeCKUe PadOThI:

Jlaboparopuas pabota Ne 1. «/3ydeHne KaTamUTHUECKON aKTHBHOCTH (JEpMEHTOB (Ha TIpUMeEpe
aMHJIa3bl WK KaTanasbl)».

JlaboparopHnas pabota Ne 2. «M3ydeHne CTpOeHHS KIETOK PACTEHUH, )KUBOTHBIX U OaKTEpPHH MO
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIu3M. ACCUMWIAIMS (IDIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(oHepreTryeckuii 0OOMEH) — JBE CTOPOHBI €IUHOTO Ipolecca MeTadoau3Ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPIrUH B IOHUMaHUH METa00IM3Ma.

Tumbl oOMeHa BemecTB: aBTOTPOQHBIN 1 reTepoTpodHblil. Ponb ¢pepmenToB B 0OMEHE BeLecTB U
MIPEBPAILICHAN SHEPTUHU B KIIETKE.

®orocunres. CreroBast U TeMHOBas (asbl porocunTesa. Peakuuu gortocunresa. IhdhekTHBHOCTD
¢dorocunTesa. 3HaueHne HoTOCHHTE3a AJIs )KM3HU Ha 3emute. BiusiHue ycinoBuil cpeabl Ha GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3UpYIolye OakTepuu. 3HaYeHHE XeMOCHHTE3a /151 )KU3HHU Ha 3emiie.

OHepreTnueckuii oOMeH B KJeTKe. PacrieruieHne BelecTB, BbIIEICHHE M aKKyMYyJHMpPOBaHHE
SHEPruy B KJIETKe. DTalbl dHEepreTuyeckoro oomena. ['nmukonus. bpoxkenne u ero Buasl. Kucnopoanoe
OKHCJICHHE, WIN KileTouHoe nwixaHue. OxuciaurensHoe (ocdopunmpoBanue. DddexTuBHOCTH
JHEPreTHIECKOro OOMEHa.

Peaknun marpuunoro cunresa. ['enermueckas madopmanus u JJHK. Peanuzanus renerndeckoit
uHpOpMaIUK B KileTKe. ['eHeTH4YecKknit Ko U ero cBolicTBa. TpaHckpumius — MaTpuuHbiid cuaTe3 PHK.
Tpancnsmus — 6mocuHTe3 Oenka. DTambl TpaHcmanuu. KomnpoBanne aMHUHOKHCIOT. Pons pubGocom B
O6uocuHTe3e Oelika.

Heknerounsle ¢opmbl xu3Hn — BUpychl. Hctopus otkpeitus BupycoB (/. WM. VBanoBckwuii).
OCOoOCHHOCTH CTPOCHUS M XH3HEHHOTO IMKIIA BUPYCOB. bakrepuodaru. bone3snu pacteHni, s)KUBOTHBIX U
YelioBeKa, BhI3bIBaeMble Bupycamu. Bupyc ummyHonedpumTa genoseka (BMY) — Bozoyaurens CIINda.
OOparHasi TpaHCKpHWIIIUS, peBepraza ®u uHTerpasa. [IpodunakTuka pacnpoCTpaHEHUS BHPYCHBIX
3a00JeBaHUH.

JdemoHcTpanuu:



IToptpetsr: H. K. Konbnos, 1. U. iBanosckuit, K. A. Tumupszes.

Tabmuiel U cxembl: «Tunsl muTaHus», «Metabonu3m», «MUTOXOHIPUS», «DHEPreTHYSCKUH
oOMeny, «Xnoporutacty, «Dorocunresy, «Ctpoerne JJHK», «CtpocHre U (hyHKIIMOHUPOBAHUE TCHAY,
«Cunres Oenkay, «'eHeTndeckuii Koy, «Bupyce», «bakrepuodaru», «CTpoeHUE U KU3HESHHBIN UK
Bupyca CIIW/]a, 6axteprodaray, «Permukamus JHK».

OGopynoBanue: moaenu-amuinkayu «Yapoenue IHK u Tpanckpunmusy», «buocuntes Oenkay,
«CTtpoeHue KIeTKu», Moaens cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHbI# 1K, WK SKU3HCHHBIN UK KiieTku. MaTepdasza u mutos. [Iporeccsl, npoTekarolme
B uHTep(aze. Perumkanus — peakuust marpuuHoro cunteza JJHK. Crpoenne xpomocoM. XpoMOCOMHBIH
HA0Op — KapuOTHIL. J[MIJIONTHBIN W TaIUIOUIHBIA XpOMOCOMHBIE HaObopbl. Xpomaruasl. [{utonoruueckue
OCHOBBI PA3MHOXKCHUS M UHIUBUTyaIbHOT'O PA3BUTUS OPTaHU3MOB.

Henenune wimetku — muto3. Craguum murtosa. [Iporeccel, MpoOUCXOASIINE HA Pa3HbIX CTaIuix
MHTO3a. bUOJOrHYeCcKU CMBICT MUTO3A.

[Tporpammupyemasi ruOeb KICTKHA — arlonTo3.

®DopMBI pa3sMHOXKEHHsI OPraHU3MOB: Oecrojioe M IMoJioBoe. Buabl Oecroyioro pa3MHOKEHHS:
JelieHHe HaJBOe, I[OYKOBaHHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOoOOpa3oBaHHWe, BETETATUBHOE
pa3MHoxeHue. VIckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYSHHE IS CEJIEKIIHH.

ITonmoBoe pasmMHOXKEHHE, €r0 OTINYHS OT OECIOI0TO.

Meiioz. Ctaauu meiiosa. [poriecchl, mpoucxoasiie Ha cTagusx Meiosa. [loBeaeHne XxpoMocoM B
Meroze. Kpoccunrosep. buosornueckuii cMbICI U 3HAYE€HUE MEH03a.

I'amerorene3 — mpomecc 00pa30BaHWS TOJOBBIX KIETOK Y JKHBOTHBIX. lloNOBBIE IKeme3bl:
CEMEHHHKH U SNIHUKHN. O0pa3oBaHUe U Pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIiepMaTo30uI, STHIeKIeTKA)
— cmepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTPOCHHS SUNEKIETOK W CHEPMaTO30U[OB.
OmnonorBopenue. [lapTeHorenes.

WnnuBunyansHOe pas3BUTHE (OHTOreHE3). OMOpHOHaNbHOE pa3BuTHE (dMOpHOreHes). OTarbl
SMOPUOHAIBHOTO pA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHWE, TacTPYJSIHs, OpPTaHOTeHeE3.
[loctaomOpronansHOEe  pa3BuTHE. THIBI  TOCTIMOPHOHAIILHOTO — Pa3BUTHA:  TMPSAMOE,  HEMpsIMOoe
(mmunHOYHOE). BrimsiHue cpepl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BEI3HIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 I[BETKOBOIO pACTEHHUS: CTPOCHHE CEMEHHU, CTaluu
Ppa3BUTHSL.

JdeMoHcTpanum:

Tabmumelr 1 cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY», «/IBOWHOE OILTOMOTBOpEHHE Y
[[BETKOBBIX pacTeHUi», «BereraTMuBHOEe pa3MHOXEHHE pacTeHHil», «JleneHne KIeTKu OakTepuii»,
«CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue XpomMocoMbly, «Knerounsld nukimy», «Pemmmkanus JTHK»,
«Muro3sy, «Meioszy, «IIpsimoe u HenpsiMoe pa3BUTHEY, «]'aMETOTeHE3 Y MIIEKOMUTAIOMINX U YEIOBEKaY,
«OcCHOBHBIE CTaJUU OHTOTECHE3a.

OGopyZoBaHHE:  MHUKPOCKOI, MuUKporpenapaTbl  «CrepMaTo30uibl  MIIEKOIHTAIOLIETOY,
«Siinexnerka milekonuraromero», «KapuokmHe3 B KIETKaxX KOpEIIKa JyKa», MarHUTHAasT MOJENb-
amiukanus «Jlenenue xkiuetkm», moaens JJHK, Mmogens Merada3Hoit XpoOMOCOMEL.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparophas padora Ne 3. «HaOmroeHre MUTO3a B KJIIETKaX KOHUMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Jlaboparophass pabora Ne 4. «M3ydyeHWe CTPOEHHS IIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Tema 6. HacjiencTBeHHOCTHh M HU3MEHYMBOCTH OPraHM3MOB.

[IpeameT u 3amaum TeHETHKHU. VICTOpUS pa3BUTHS TE€HETHKU. POJb ITUTOIOTHH W SMOPHOJIOTHN B
CTAaHOBJICHUM TCHETHKU. BKiag pOCCHIMCKMX W 3apyOCKHBIX YUEHBIX B Pa3BUTHE TEHETHKH. METOIBI



TeHeTUKH  (THOPUIONOTHYECKUH, LUTOreHETHYECKUH, MOJIEKYIsipHO-TeHeTHYeckuit). (OCHOBHBIC
TeHeTHYEeCKHUE MOHATHSL. | 'eHeTHueckas CUMBOJIMKA, HCIIOJIb3yeMasi B CXeMaX CKpEIUBaHUM.
3aKOHOMEPHOCTH HacJeq0BaHUs TPU3HAKOB, ycTaHOBIeHHBIe [. Menaenem. MoHoruOpuaHoe
CKpelrBaHue. 3aKoH eIUH0-00pa3us rHOpua0B NepBOro nokoseHus. [lpaBuino noMuHupoBaHUs. 3aKOH
pacileruieHns Ipyu3HakoB. I 'unores3a ynuctoTsl raMeT. [loHOe U HEMOJIHOE TOMHUHUPOBAHHUE.

JurnbpugHoe ckpemuBaHue. 3aKOH HE3aBUCHUMOTO HaclieI0OBaHUs MPU3HaKoB. LluTorenernueckue
OCHOBBI ~ JUTMOPHIHOTO  CKpEIIMBAaHMA.  AHaTU3Upymollee  cKpeumuBaHue.  Vcmonmb3oBaHue
AHATM3UPYIOIIETO CKPELIUBAHUS IS OTIpeesICeHHS TeHOTUIIa 0COOH.

CuensieHHOe HacienoBaHue Npu3HakoB. Pabora T. Moprana mo cuemieHHOMY HaclieZOBaHHIO
reHoB. Hapyiienue cuernienys TeHoB B pe3ysIbTaTe KPOCCHHIOBEPA.

XpOMOCOMHas TEOPHs HACNIEACTBEHHOCTH. | eHETHUECKUE KapThl.

I'enetuka mnona. XpOMOCOMHOE OINpeAesieHHe IMojia. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omorameTHble U rereporaMeTHble opranu3Mbl. HaciaenoBanue mpu3HaKoB, CLEIUIEHHBIX C MTOJIOM.

N3meHunBoCTh. Buabl M3MEHUMBOCTH: HEHACJEICTBEHHAs W HacJeACTBEHHass. Ponb cpenpl B
HEHACJIEICTBEHHOU HU3MEHYUBOCTH. XapakTepucruka MO (PHUKATUOHHON HU3MEHYUBOCTH.
Bapuanvonnslii psa W BapuarnuoHHas KpuBas. Hopma peakumm mnpusHaka. KommuecTBeHHBIE U
KadeCTBEHHbIC IPU3HAKU M MX HOpMa peakiuu. CBOWCTBa MOAM(PHUKAIMOHHONW H3MEHYNBOCTH.

HaCHCI[CTBCHHaSI, WNJIIM TCHOTUITMYCCKasl, U3BMCHYNUBOCTD. KOM6I/IHaTI/IBHaﬂ H3MEHUYMBOCTEL. Melo3 u
MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOW HM3MEHUMBOCTH. MyTallMOHHAsT W3MEHYHBOCTb.
Knaccupukanms wmyrtaumid: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBIE. YacToTa W TPUYMHBI MYyTalWi.
Myrarennpie (QakToppl. 3aKOH TOMOJIOTHYECKHX PAJOB B HACIEACTBEeHHON wm3MmenunmBoctn H. .
Bagunosa.

Bresinepras HaCIIeICTBEHHOCTh U M3MEHYHUBOCTD.

I'enetuka 4yenoBeka. Kapuotun yenoBeka. OCHOBHbIE METOAbl T'€HETHKU YEJIOBEKA:
TeHEAJIOTUYECKHA, OJM3HEIOBBIH, ITUTOT€HETHIECKUN, OMOXUMHYECKHN, MOJEKYISIPHO-TEHETHIECKUIL.
CoBpeMeHHOe Olpe/ielieHne TEeHOTHUIIA: ITOJIHOTEHOMHOE CEKBEHHPOBaHWE, T'€HOTHIIMPOBAHUE, B TOM
yucie ¢ nomotnbto [11[P-ananmnza. HacnencTBeHHbIe 3a001€BaHNS YeIOBEKA: TeHHBIE 00NIe3HU, OOJIE3HH C
HACJICJICTBEHHON NPEeIpaciooKeHHOCThIO, XPOMOCOMHBIE Oone3nu. CoMaTudecKkre W TeHepaTHUBHBIC
myTtanuu. CTBoNOBBIe KieTKH. [IpuHIMTIBI 3M0pOoBOrO 00pa3a >KW3HH, AMATrHOCTHKH, MPO(PHUIAKTUKA U
JIEYEeHUsI TeHETHYEeCKNX Ooje3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTHPOBaHHEe. 3HAUYEHUE MEIUITUTHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN TeHETHYECKUX 3a00JIEBAaHUI YeIIOBEKA.

JdeMoHcTpanum:

IToptperst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B. Tumodees-PecoBckuii,
H. U. BaBuios.

Tabmuis! u cxembl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE U €r0 IUTOTEHETHYEeCKash OCHOBAY, «3aKOH
pacIieruieHdss W €ro IIMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTHI TameT», «JlurnbGpumHoe
CKpemuBaHuey, «L{uromornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIMBaHUs, «Melio3y, «B3anMoaericTBre
aJUIeNIbHBIX TE€HOB», «['€HeTHYecKue KapThl pPacTeHHM, XKMBOTHBIX MU 4YellOBeKa», «['eHeTnka momay,
«3aKOHOMEPHOCTH HACJIEAOBAaHUA, CLEIUICHHOTO C mojom», «KapuoTumbl uenoBeKa U KUBOTHBIX,
«Bugsl m3MeHuHBOCTHY, «MoanpukaoHHas W3MEHYHBOCThY», «HacnemoBanue pesyc-akropay,
«l"eHeTHKa rpymI KpoBu», «MyTaloHHast U3MEHUYUBOCTbY.

OOopymoBanne:  MoJeNH-anmIuIMKanuu — «MoHoruOpuaHOEe  CKpemuBanue»,  «HemomHoe
TOMUHUpOBaHHME», «JlurumbpumaHoe ckpemuBanme», «llepekpécT XpoMOCOM», MHKPOCKON M|
Mukpornpenapat «Jlpo3oduiay (HopMa, MyTaluu (OPMbI KPbUILEB U OKpacKu Teia), repbapuii «["opox
IIOCEBHO».

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophast paGora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUAHOIO U JUTHOPHIHOIO
CKPELIMBaHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIpENapaTaxy.

Jlaboparophast pabora Ne 6. «l3yueHue MOAM(PUKAIIMOHHOW M3MEHYHMBOCTH, IOCTPOCHHE
BApUAITMOHHOTO Psifia U BApUALIUOHHOW KPUBOII».



JlaGoparophas pabota Ne 7. «AHanu3 MyTauui y Apo30¢uIibl Ha TOTOBBIX MUKpOIIpEnapaTax».

[Tpaktuueckas padora Ne 2. «CocTaBiieHHE U aHAIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuus oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexkuus Kak Hayka M IIpolecc. 3apoKIEHHE CeJleKIMH W jaoMecTHkauusd. Yuenue H. U.
BaBuioBa o0 ULeHTpax NPOHMCXOXKICHHS W MHOrooOpasusi KyJdbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKJICHUS TOMAIIHUX KUBOTHBIX. COpT, HOpOJa, ITAMM.

CoBpeMeHHBIE METOJIBI CeNeKIMHA. MacCcoBBI M MHAUBHUYalbHBIH OTOOPHI B CEJEKIIMU PAaCTCHUM
u KUBOTHBIX. OleHKa dKcTepbepa. BIM3KOpoICTBEHHOE CKpellMBaHWE — MHOPWUAMHT. UwncTas JTUHHA.
CkpemmBanue 4YUCTHIX JHHUH. ['eTeposuc, mnu rubpugHas cuia. HepoAcTBeHHOE CKpeUIMBaHUE —
ayropunuar. OtpanéHnas ruOpuansanuss M e€ ycrexu. VCcKycCTBEHHBIH MyTareHe3 U MOJy4YeHHUe
MOJIUIUIONI0B. JJOCTHKEHNS CENEKIIMH PACTEHUH, KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonornss kak oOTpacnb MPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/JaHUA
pexomOuHanTHo# [IHK u Tpancrenuoix opranuzmoB. Kierounas wmxeHepus. KieTouHble KyJIbTYpHI.
MuKpoKkJIoOHaIbHOE pa3MHOKEHHe pacTeHuit. Knonuposanue BBICOKOIPOAYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DJKOJOTHYECKHEe U dThdeckue mpobdinembl. [MO — reHeTndecku
MOJU(QHUINPOBAHHBIC OPTaHU3MEI.

JemoHcTpanuu:

Ioptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBanos.

Tabmuuel u cxembl: kKapta «LIeHTpBI POUCXOXKICHHUS U MHOT000pa3Hsl KyJIbTYypHBIX PacTECHHI»,
«[lopoapl IOMalIHUX >KUBOTHBIX», «CopTa KyJNbTYpHBIX pacTeHUit», «OTnanéHHas THOpUAN3AIMY,
«Paboter axkagemuka M. ®. Usanosay, «Ilomumiongus», «OOBEKTbI OHOTEXHOIOTHN», «KileTOYHBIE
KyJBTYpBI H KIIOHHpOBaHUEY, « KOHCTpyrpoBaHNe U IEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBanue: MyJISDKH IUIOJOB M KOPHEIJIONOB AMKHUX (OPM M KyJIbTYpPHBIX COPTOB PacTECHHIH,
repOapuii «CenbCKOX03IHCTBEHHBIE PACTCHUSY.

JlaGopaTopHble H MPaKTHYeCKHe PadOTHhI:

Okckypeusi «OCHOBHBIE METOABI M JIOCTIDKEHHUSI CENeKLIMHM pPacTeHHMH W KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHILHIO, IUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YUYACTOK, B TEIUIMIHOE XO35HCTBO,
71a00paTopuIO arpOyHUBEPCUTETA MIIM HAYYHOT'O LICHTPA)».

11 KJIACC

Tema 1. JBoIIOLMOHHASE OMOJIOTHSI.

[IpeanochbUIKM BO3HUKHOBEHUSI 3BOJIOLMOHHON TEOpUHU. DBONIOIMOHHAS TEOpUS U €€ MECTO B
Ouosorun. BiusHre SBOIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTHUX HAYK.

CBuzerenbcTBa 3BoMoLMU. [laneoHTonornyeckue: MOCAEAOBATENBHOCTh IOSBICHUS BHUAOB B
MAJIEOHTOIOTMUECKOM JIETOITMCH, TiepeXxoanble (opMbl. broreorpaduieckne: cXoCTBO U paznuine payH
1 (QJIOp MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYEeCKHe: CXOICTBA M pa3inuus HSMOPHOHOB Pa3HBIX BHAOB I03BOHOYHBIX.
CpaBHUTENBbHO-AaHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTMYHBIC, PYAUMEHTAPHBIE OPraHbl, ATABU3MBI.
MonekynsipHO-OHOXMMHUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACJEACTBEHHOCTH M OCHOBHBIX
METa0O0IMYECKHX ITyTeH Y BCEX OPraHU3MOB.

OpomonronHas Teopus Y. Jlapeuna. [lpeAnochUlk BO3HUKHOBEHHUS AapBUHM3MA. J[BIKyIIHeE
CHJIBI 3BOJIOLMH BUAOB 1o JlapBuHY (M30BITOUHOE Pa3MHOXKEHHE MpPU OrPAaHUYEHHOCTH PECYPCOB,
HeonpeaeaéHHas N3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBAHUE, ECTECTBEHHBINH 0TOOD).

Cunrernueckas teopust 3Bononuu (CTD) 1 e€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBomonus. [lomynsius Kak eAMHALIA BUAA U IBOITIOIIH.

Jdewkyme cwmibl  (pakTopsl) 3BONIONMU BUJIOB B Tpupojae. MyTalMOHHBIA TIporecc |
KOMOWHATHBHAsI N3MEHYMBOCTh. [lomynsiimoHHbIe BOJHBI | Apeiid renos. M3onsims u Murpanms.

EcTecTBeHHBII 0TOOP — HANIPABILIIONTHI (hakTop IBOIOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.



[IprcnocoOneHHOCTs OPraHU3MOB Kak pe3yiabTaT 3Boronuu. I[Ipumepsl mpucmocobiaeHuit y
Opranu3zmMoB. ApoMopd03bl U UIUO-aJaNTALIH.

Bung wu BumooGpasoBanme. Kputepum Buzma. OcHoBHble (opMBI  BHI00OPa30BaHUSL:
reorpapuueckoe, 3KOJI0rH4YecKoe.

MakposBomonusi.  DopMbl  3BoMONMH:  QUIETHYECKAs, IWBEPreHTHas, KOHBEPTreHTHa,
napamiensHas. HeoOpaTuMocTh SBOTIOIHY.

IIpoucxoxaenue OT HeCHEeIUaTU3UPOBAaHHBIX MpenkoB. IIporpeccupyromas crenuamTu3anus.
AnanTuBHAasA paguanus.

JdeMoHcTpanum:

Ioptpertsr: K. Jlunnel, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, .
Mrosnep, A. H. Cesep1ios.

Tabmuuer u cxembl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emie», «3apOIbIIH IO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl O0OppOBI 3a cymiecTBOBaHHE», «EcTecTBeHHBI OTOOPY,
«MHoroo0pasue copToB  pacTeHHit», «MHOrooOpasue TOpOJ  KHUBOTHBIX»,  «llomymsauuuy,
«MyTaloHHasT HM3MEHYHBOCTB», «ApoMopdosbl», «Manmoamantanumm», «OOmas aereHepanusy,
«dBmwxymue cuibl sBomonuuy, «Kapra-cxema mapmipyra myrtemectBust Y. Jlapsuna», «boprba 3a
cymectBoBanue», «llpucnocoOieHHOCTs — opraHu3zMoBy», «leorpaduueckoe  BHAO0Opa30BaHUEY,
«DKOJIOTHYeCcKOe BUI000pa30BaAHUEY.

O06opynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OD IJIOJI0B U CEMSIH,
Koyuteknust «lIpuMepsl 3alIUTHBIX MPHUCIIOCOONEHUI Y )KUBOTHBIX», MOJieNlb «OCHOBHBIC HAIPaBICHUS
3BOJIIOLMNY, 00bEMHAsE MoJeNb «CTpOCHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

Buoreorpaduueckas kapra Mupa, KomwieKuus «PopMbl COXPaHHOCTH MCKONAEMBIX XHBOTHBIX H
pacTeHuii», Mmogenb anmukanusa —«llepekpéct Xpomocom», BiIaxHele mpemapaTsl «PaszBuThe
HacekoMoro», «Pa3Butue msArymkn», Mukpormpenapar «/Ipo3zoduna» (Hopma, Myranuu GpopMbl KpbUIEEB
Y OKpPAaCKH Tela).

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

JlaGoparopnast padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGoparophast padora Ne 2. «OnucaHue NpUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3dHnKHOBeHHME M pa3BUTHE KU3HU Ha 3emJie.

JloHay4HBIE TPECTaBICHUS O 3apOKACHNH KU3HU. HaydHble rUNOTE3bl BOSBHUKHOBEHUS JKU3HH Ha
3emiie: abHoreHes U MaHCepMus. XUMHUYeCKas HBOTIONUs. AOMOTeHHBI CUHTE3 OPTaHNYECKUX BEILECTB
W3 HEOPraHMYECKUX. DKCIEPUMEHTAIBHOE MTOATBEPKICHNE XUMUYECKON 3Bomtonu. HavanbHble aTansl
Oomornoruueckoit sBomoruu. ['wmoresa PHK-mmpa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHE NPOTOKJIETKH. [lepBrle kieTknm M ux sBomonus. POpMHUPOBAHUE OCHOBHBIX TIPYII
JKUBBIX OPTaHU3MOB.

Pa3BuTHe xu3HM Ha 3emie 1o 3paM U nepuojam. Karapxei. Apxelickas U IpOTEpO30HCKas 3pHI.
[laneosolickass spa u €€ mepHonbl: KEeMOPHHCKHH, OpIOBUKCKHH, CHIIypHUMCKHH, JEBOHCKHI,
KaMEHHOYT OJIbHBIH, TEPMCKHIA.

Meso3olickas 3pa u €€ nepuo/ibl: TPUACOBBIN, IOPCKUNA, METOBOM.

Kaiino3zoiickast apa 1 €€ rnepuo/ipl: NajieoreHoBbI, HEOr€HOBBIM, aHTPOTIOTEHOBBIH.

XapakTepucTHKa KIMMaTa W TEOJIOTHYeCKHX ImporeccoB. (OCHOBHBIE 3Talbl  JBOJIOIHU
PacTUTENHLHOTO M YKUBOTHOTO MHpa. ApoMopQo3bl y pacTeHWi W >KUBOTHBIX. [losiBIeHME, pacuBeT U
BBIMHpPAHHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHue 3BOMonud. OCHOBHBIE CUCTEMATHYECKHE TPYIIITbI
OpPTaHU3MOB.

OBOIONMS YeJIoBeKa. AHTPOMNOJOTHS Kak HayKa. Pa3BUTHE TPEACTaBIEHUI O MPOUCXOXKICHUU
yenoBeka. MeToapl u3ydeHus aHTpororene3a. CXOICTBA W Pa3IWYMsl YEIOBEKAa M JKWBOTHBIX.
CucrteMaTHuecKoe I0JIOKCHHUE YeJIOBEKa.



JBwxkyuiie cuisl (paxTopbl) aHTpororenesa. HaciencTBeHHas M3MEHUYHMBOCTh M €CTECTBEHHBIIH
ot6op. ObIIecTBEHHBIH 00pa3 )KU3HU, U3TOTOBJICHNUE OPYIUi TPyAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJOBEKA: aBCTpaloNMUTeKH, YenoBek ymensid, Uemosek
npsaMmoxoasumi, YenoBek HeaHaepranbckui, YUenoBek pasyMHbld. HaxoAkW HCKOMaembIX OCTaTKOB,
BpEMsI CYLIECTBOBaHMsI, 00JIACTh PACIIPOCTPaHEHHs, 00bEM rOJIOBHOTO MO3ra, 00pa3 JKH3HHU, OPYIusL.

Yenoseueckne pacbl. OCHOBHBIE OOJBINIUE pachl: eBporecouHas (eBpa3uiickas), Herpo-
aBCTpAJIOUTHAS (axBaTopuanbHasi), MOHTOJIONTHAs (a3maTcko-amMeprKaHCKas). YepTsl
MPUCTIOCOOJIEHHOCTH TIPEICTaBUTENICH YeNOBEYECKHX pac K YCJIOBHSIM CyIIeCTBOBaHUs. EIWHCTBO
yenoBeueckrx pac. Kputnka pacuzma.

JdeMoHcTpanum:

Ioptpetsr: ®. Penu, JI. Ilactep, A. U. Onapun, C. Munep, I'. FOpu, Y. [JapBusn.

Tabmuuer u cxemsl: «Bo3HnkHOBeHHe COJNHEUHOW CHCTEMBbD», «Pa3BUTHE OpPraHU4YecKOTO0 MUpPay,
«PacturenbHasa knetka», «KuBoTHas kierka», «lIpokapuotuueckas kineTka», «CoBpeMEHHas cucTeMa
OpraHuyYecKkoro Mupa», «CpaBHEHHE aHATOMHUYECKHUX YepT CTPOCHUS YeJOBEKa M YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAaJICOHTOJNIOTHYECKHX HAaXOAOK NPEAKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHelimue moan», «pesHue moan», «Ilepspie coOBpeMEHHBIE JII0IN», «HenoBeuecKue pacoD.

Ob6opynosanue: mymsoku «[IporcxoxaeHne 4enoBekay (OIOCTHI aBCTPATIONUTEKa, TUTEKAHTPOIIA,
HeaHJepTaliblia, KPOMaHBOHIA), CJCTIKA WM H300paKeHH KAMEHHBIX OpYIUil MEepBOOBITHOTO YEIOBEKa
(xamHH-"YoOMITIEpHI, pyOuITa, ckpebia), reoXxpoHoIornyeckast Tabiauna, Komekus «DopMbl COXpaHHOCTH
HCKOTaeMbIX KHUBOTHBIX U PaCTEHUI.

JlaGopaTopHbIe M MPaKTHYeCKUEe PadOTHI:

[IpakTrueckas pabora Ne 1. «/3ydeHwWe HMCKOMAaeMBIX OCTATKOB PACTEHHH W JKUBOTHBIX B
KOJUICKLIUSX Y.

OKCKypcusi «DBONIOIMS OPraHMYecKoro Mupa Ha 3emie» (B ©CTECTBEHHO-HAYYHBIN HITH
KpaeBeTUeCKUi My3el).

Tema 3. OpranuszMsl H OKpy:KaoIas cpeaa.

OKonorusi Kak Hayka. 3aiadd U pas3feibl SKOJIOTMH. MeToIbl 3KOJIOTMYECKHUX HCCIIEeIOBaHUM.
DKOJIOrn4ecKoe MUPOBO33PEHNE COBPEMEHHOT'O YEI0BEKA.

Cpelpl 0OMTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYILIHAs, TOYBEHHAs, BHYyTPHOPraHN3MEHHAs.

Okonornueckue  ¢akrtoppl. Kiaccudukamuss skomormveckux — ¢GaxkTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. JleficTBHE 3KOIOrMUecKNX (PaKTOPOB HA OPraHU3MBI.

AbuoTtnyeckne (GaxkTOpbl: CBET, TeMIlepaTypa, BiaxHocTb. Poronepuonusm. [Ipucnocobnenus
OpPraHU3MOB K JACHCTBHIO abnoTHUeCKuX (akTopoB. bronornueckue puTMsl.

buotnyeckue ¢axrtopbl. Buabl OHMOTHYECKMX B3aHMMOJAEHCTBHUN: KOHKYPEHLHMS, XHUIIHHYECTBO,
cumOuo3 u ero Qopmel. Ilapasutusm, koomepamys, MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO,
HaxJIeOHNMYeCTBO). AMEHcanu3M, HeWTpamu3M. 3HaueHHe OWOTHYECKHUX B3aUMOJICHCTBUMA IS
CYLIECTBOBAaHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKU MOMyannu. OCHOBHBIE MMOKA3aTENH MOMYJISIIMHA: YUCIEHHOCTB,
IUIOTHOCTB, POKJAEMOCTh, CMEPTHOCTD, MPUPOCT, MUTpalysl. JMHaMHMKa YHUCIEHHOCTH MOMYJALUU U €€
perynanus.

JdemoHcTpanuu:

IToptpetsr: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkens.

Tabmumsr w1 cxemsl: kaptra «lIpupomnbie 30HBI 3emin», «Cpeasl OOWTaHHS OpPTaHU3MOBY,
«Dotoneproanzmy», «llomynsamum», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOMYJSIIUK HWH(]y30pun-
TyQenbkm», «llumesbie nenm».

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophast pabora Ne 3. «Mopdosornyeckue 0COOEHHOCTH PACTEHHM M3 Pa3HBIX MECT
oOWTaHU.

JlaGopaTtopHast pabota Ne 4. «BousiHre cBETa Ha POCT M PA3BUTHE YSPCHKOB KOJICYCa.

IIpaktuueckas padora Ne 2. «[1oACU€T MIOTHOCTH MOMYJIAIUI pa3HbIX BUIOB PACTCHHUI.



Tema 4. CoobmiecTBa M 3K0JIOTHYECKHE CHCTEMBI.

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIeHO3a: BHIOBasi, MPOCTPaHCTBEHHAs,
Tpoduueckas (numesas). Bugsi-nomuHantel. CBsizu B OHMOLIEHO3E.

Okonornveckue cuctembl (9kocuctembl). lloHsTme 00 23KocucteMe U OMOTrEOIEHO3E.
OyHKIMOHATBFHBIE KOMIOHEHTHl JKOCHCTEMBI: IMPOAYIEHTHI, KOHCYMEHTHI, peqyleHTh. KpyroBopot
BEIIECCTB M IMOTOK 3HEPrHMM B dKOcHUCTeMe. Tpoduueckue (IMHUIIEBBIE) YPOBHU 3KOCHUCTEMBI. [luiieBble
uenu u cetd. OCHOBHBIE MMOKAa3aTeIH SKOCHCTEMBI: OnoMacca, MpOIYKIHs. DKOJOTHUECKUE MUPAMUJIBL:
NPOAYKIMHY, YUCICHHOCTH, Oromacchl. CBOHCTBA 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISINS, Pa3BUTHE.
Cykueccust.

[lpupoaHble  SKOCHCTEMBL. JKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE  HYKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YpOoskocuctembl. buonormyeckoe u
XO3HCTBEHHOE 3HAUEHUE arPOAKOCUCTEM M YPOOIKOCUCTEM.

buopasHooOpasue kak ¢axTop ycToHuMBOCTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

Yuenue B. U. Bepnanackoro o Ouocdepe. ['panunpl, coctaB U crpykrypa Ouochepsl. JXKupoe
BeniecTBO U ero (QyHkiuu. OcobeHHOCTH OHochepbl Kak T00aNbHOM 3KOCHUCTeMbl. J[MHaMuU4eckoe
paBHOBecHe 1 oOpaTHast CBs3b B Ouocdepe.

KpyroBopoThI BEIIECTB M OMOT€OXMMUYCSCKUE ITUKIIBI 3JIEMEHTORB (yriiepojia, a30Ta). 30HaIbHOCTh
ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenmoseuecTBO B Omocdepe 3emmu. AHTpONOTeHHbIE W3MEHEHHUS B Owocdepe. [mobambHBIC
HKOJIOTUYECKHUE MTPOOIEMBI.

CocymecTBoBanue npupoabl U 4denoBeuecTBa. CoxpaHeHue OnopasHoOOpas3usi Kak OCHOBa
ycroiunBocT Ouoceppl. OCHOBa pPalMOHAIBLHOTO YIPaBIEHUS HPUPOIHBIMH pecypcaMH M HX
ucnosb3oBanue. JJocTikeHns: ONoIOruy U OXpaHa MPUPOIBL.

JdeMoHcTpanum:

Iloptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuid.

Tabmuuer u cxemsl: «llumessle nenn», «buomeno3: coctaB u crTpykrypay, «lIpupoansie
coobmectBay, «llenn nmuranus», «Okojorudeckas nupamuaa», «brnocdepa m denoBex», «Ikocucrema
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOMHOro eca», «buomeHo3 Bomoéma», «ArpoueHO3»,
«[IpuMepHBIe aHTPONOIrEeHHBIC BO3ACHCTBHA Ha NPHUPOLY», «BaxHelne HCTOYHHMKH 3arps3HEHUs
BO3/1yXa U TPYHTOBBIX BO», «IlouBa — BaxkHelmas cocraisomas onochepb», «PakTopsl Aerpaganun
nouB», «llapHukoBblil 3dexT», «DakTopel PaaMOAKTUBHOTO 3arpsizHeHHs Ouocdepb», «OOmas
CTpyKTypa Omocdeps», «Pacnpocrtpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouocheps»,
«Kpyrosopor yriepoaa B Ouocgepe», «KKpyroBopor a3ora B mpupoae».

ObopynoBanue: Mojenp-ammuMkanus «TunuyHble OHOLICHO3BDY, repOapuil  «PacTurenbHbIe
coobuiecTBay, Komekuuu «buonenos3», «Bpeaurenn BakKHEHIINX CEIBCKOXO3SHCTBEHHBIX KYIBTYPY,
repbapuy M KOJUIEKUIUH PACTEHUIl M KMBOTHBIX, NPUHAUIEKAIINE K Pa3sHBIM HKOJOTMYECKUM TpyIIiamMm
onHoro Buaa, Kpacnas kaura Poccuiickoit ®enepanuu, n300pakeHuss OXpaHsIeMbIX BHIIOB PACTEHUH U
’KHUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTM HA BA3OBOM
YPOBHE CPEJIHEI'O OBILIIEI'O OBFPA3OBAHUA

Cormacao ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS 00YJaIOIUMHUCS
IpOrpaMM CpeaHero o0Iero 00pa3oBaHMs: JINIHOCTHBIM, METAIPEIMETHBIM 1 IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMUYHOCTHBIX pe3yJbTaTOB OCBOCHUS mpeaMera «buomorusy BhIIEICHBI CIEIYIOLIUE
COCTaBJISIONINE: OCO3HAHWE OOYJAIOIUMHUCS POCCHICKON TPakTaHCKOW HIIEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITETFHOCTH U CAaMOOTIPEIeNIEHHIO0, HAIMYME MOTHBAINH K 00y4eHHI0 ONOIIOTHH,
TIeJICHAIPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEU U
WCTOPUYECKHX TPATUIIHA Pa3BUTHA OMOIIOTUYECKOTO 3HAHWS, TOTOBHOCTD M CIOCOOHOCTH 00YYaIOIIIXCS
PYKOBOJICTBOBAaTbCSI B CBOCH [JIEATEIBHOCTH II€EHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, IPHCYLIMMHU
CHUCTeMe OHOJOTHYECKOT0 00pa30oBaHMs, HAIWYHE HKOJOTUYECKOTO MPAaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTb LIETIU U CTPOUTD >KU3HEHHBIC TIJIaHbL.

JImgaHOCTHBIE pe3ynbTaThl OCBOEHUS mpeaMeTa «bHomorus TOCTHTaloTCs B €IWHCTBE YYeOHOU U
BOCITUTATENbHOU JEATENBHOCTU B COOTBETCTBUU C TPAJULUUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH W IyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TMPHUHITHIMH B OOIIECTBE MpaBWIaMH W
HOpMaMH TIOBEJEHHSI W CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHHUS W CaMOPa3BUTHS,
pa3BUTHUS BHYTPEHHEH MO3ULUHM JUYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY M IPaBOHOPSIKY,
YeIIOBEKY TPyJa U CTapIieMy ITOKOJICHUIO, B3AUMHOTO YBaKEHUs, 0EPEKHOTO OTHOMICHUS K KYJIBTYPHOMY
HacjleMI0 W TpaJuLMsIM MHOrOHaUMOHaNbHOro Hapona Poccuiickoir ®enepanuu, npupone u
OKpY>Karollel cpere.

JlmaHOCTHBIE pe3ynmbTaThl OCBOEHHS Yy4eOHOro mpeamera «bBHONOTHSY MOIDKHBI OTpaXkaTb
TOTOBHOCTH U CIIOCOOHOCTH 00YUAIONIMXCS PYKOBOJCTBOBATHLCS CHOPMUPOBAHHON BHYTPEHHEH TTO3UIHEH
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OpPUEHTAlWH, TIO3UTHUBHBIX  BHYTPEHHUX  YOEKICHWUIA,
COOTBETCTBYIONIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIeCTBa, pacCHIMpEeHHe KU3HEHHOTO
OTBITa W OMbBITA JACSITEIILHOCTH B TIPOIECCE pealu3allii OCHOBHBIX HAIPABICHUM BOCIUTATEIHHOU
JIEATeTLHOCTH, B TOM YHCJIC B YACTH:

1) rpakaIaHCKOr0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW MO3MIIMUA OOYYArOIIerocs Kak aKTUBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO OOIIIECTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00S3aHHOCTEH, YBa)KEHNE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESTEIBHOCTH IIPU CO3/JaHUU Y4YEOHBIX IPOEKTOB,
pellleHnU Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITIOJTHEHUN OMOJIOTMYECKUX DKCIICPUMEHTOB;

CIIOCOOHOCTh OMNPEICNIATh COOCTBEHHYIO IO3MIIMIO 10 OTHOIICHHIO K SIBJICHUSM COBPEMEHHOMN
JKM3HHU U OOBSICHSITH €€;

YMEHHE YYWUTHIBATH B CBOHMX JIEHCTBHUSAX HEOOXOIWMOCTh KOHCTPYKTHBHOTO B3aWMOICHCTBUS
JIIOJICH ¢ Pa3HBIMHU YOSKICHUAMH, KYJIbTYPHBIMHU [IEGHHOCTSMU U COI[HAJIBHBIM IOJIOKEHUEM;

TFOTOBHOCTb K COTPYJIHUYECTBY B MPOIECCE COBMECTHOIO BBINIOJHEHHS YU€OHBIX, ITO3HABATEIBHBIX
M HCCIIENOBATEIBCKUAX 3a/1ad, YBOKUTEIHLHOTO OTHOIIEHWS K MHEHHIO ONIIOHCHTOB NPH OOCYXICHUH
CITOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPIKAHMS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JIEATENBHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hopMUPOBAHHOCTH POCCUUCKON TPAKIAHCKON WACHTHYHOCTH, MATPUOTH3MA, YBAKECHHS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU nepen PoauHoM, ropJJocTH 3a CBOM Kpal, cBoto PosinHy, CBOM S3bIK U
KYJIBTYpPY, IPOILIOE U HACTOSIIIIEE MHOTOHALIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIICHUE K MNPUPOAHOMY HACIEOUI0O U TMaMATHUKAM MPUPOJIBI, TOCTIKCHUSIM
Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYE;



CIOCOOHOCTh OLICHMBATh BKJIAJl POCCHHMCKUX YYEHBIX B CTAHOBJICHHUE W Pa3BUTHE OHOJIOTHH,
MIOHUMAaHUs 3Ha4eHUs OMOJIOTHH B MO3HAHUHM 3aKOHOB NPHUPOJBI, B KU3HHM YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzaeliHast yOe:kIEHHOCTh, TOTOBHOCTD K CIIY)KEHHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUHCKOT0 HApo1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;

CIOCOOHOCTh OLIGHUBATH CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpaTbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAWUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATHUSA LIEHHOCTEN ceMeitHOM KH3HM B COOTBETCTBHHU C TPAAMLMAMU HaponoB Poccuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSL:

JCTETUYECKOE OTHOLICHHE K MHpPY, BKIIOYAs JCTETHKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE YMOIMOHAIBHOTO BO3/IEMCTBUS )KUBOM IPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHUIO B Pa3HBIX BHJAaX HMCKYCCTBa, CTpEMIIEHHE MPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza KU3HH (30pOBOE NHTaHWE,
CcOOJIFOICHNe TUTHEHWYECKWX TpaBWiI W HOPM, COaJaHCHPOBAHHBIM PEXHUM 3aHITHA M OTHbIXA,
perymsapHas (pu3nueckas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MMOHUMaHWe EHHOCTH MPaBWJI WHIWBUAYAIHHOTO W KOJUIEKTHBHOTO O€30MacHOTO TMOBEIEHUS B
CUTYaIUsIX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS ajKOTOIIs,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K aKTHBHOH JIEATENEHOCTH TEXHOJOTHYECKOW W CONHAIbHOW HAlpaBICHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATD, TUIAHUPOBATH 1 CAMOCTOSITETIFHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccuu U peaau30BbhIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTHYECKH 1eJIECO00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHMKY >KU3HU Ha 3emiie, OCHOBE
€€ CylIECTBOBaHUS;

TOBBIIIICHUE YPOBHS SKOJOTUYECKOW KYJIbTYphl: MPHOOPETEHNE OMBITA MIAHUPOBAHHS MTOCTYIIKOB
Y OLIEHKH UX BO3MOJKHBIX TIOCIEICTBHUH TSI OKPY KAIOIIEH CPebl;

OCO3HaHME II100ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U ITyTel UX PELIeHIS,

CIOCOOHOCTh MCIOJB30BaTh MPHOOpETaeMble MPH W3yYeHUH OMOJOTHH 3HAHUS W YMEHUS INPHU
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE TPABHII
MOBEICHUSI B TPUPOJIe, HANPABIECHHBIX HAa COXpaHEHHE PAaBHOBECHS B JKOCHCTEMaxX, OXpaHy BHJOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH MPUPOJHOW cpene, yMEHUe
MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEHCTBUN U
MPeIOTBpaIIaTh UX;



HaJIM4He Pa3BUTOTO SKOJIOTHYECKOTO MBIIIJICHHUS, SKOJIOTHUECKON KyJIbTYPHI, OIBITa IESTEIbHOCTH
9KOJIOTUUECKOW  HampaBICHHOCTH, YMEHHSI  PYKOBOJICTBOBAaTbCS HMH B  I03HABaTEILHON,
KOMMYHHMKAaTUBHOH M COLIMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKd U OOIIECTBEHHOHM NMPaKTHKH, OCHOBAHHOTO HAa JHAJIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIGTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW U YMTATEIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOACHCTBHS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panrOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LEJOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK 0 eTUHCTBE IMPUPOJIBL, YEIOBEKa 1 0OILIECTBA, B MO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH U peICHUN
npo6JeM coXpaHeHUs IPUPOJHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHH JJIi COBPEMEHHOM IUBHIIM3ALUU: O00CCIICYCHHST HOBOT'O
YpOBHA pa3BUTHUA MCAUIUHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCO6HI)IX peuiaTb
peCcypcHbIe TIPOOJIEMBbl Pa3BUTHS YEIOBEUSCTBA, MOUCKA MyTEH BBIXOJA M3 TI00ATBHBIX KOJIOTHYECKUX
npobiieM M obecrmedeHus nepexona K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOIHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUM OHOJOTMYECKUX 3HAHMW B IEIIX IOBBIINICHUS OOIIeH
KyJIbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

NOHMMaHKE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIB3yEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
UCIIONIb30BaTh TONydaeMble 3HAHMS JUIS aHaiM3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
HPOUCXO/MINX B HEM HM3MEHEHWH, YMEHHE NelaTh OOOCHOBAHHBIC 3aKJIIOUCHUS HAa OCHOBE HAyYHBIX
(aKTOB M MMEIOLIUXCS TAHHBIX C LENBIO ITOIYYEHHS JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIb30BaTh OMOIOTHYECKHE 3HAHHS IS PEelIeHHs HpoOiieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LEHHOCTH HAy4YHOW JEATeNbHOCTH, TOTOBHOCTh OCYIIECTBIATh NPOCKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUTYyaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHMIO U CaMOOOPa30BaHHIO, K AKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbBIE pe3yIbTaThl OCBOCHHS Y4eOHOTO TpeaMeTa «bHoNoTrHsy BKIIOYAIOT: 3HAYUMbIS
Uit QOPMHPOBAHHMS MHPOBO33PEHHUS  OOYYAIOMIMXCH  MEKIUCIHUILIMHAPHBIE  (MEXIPEIMETHEIC)
oOIIeHayYHbIE TIOHSATHUS, OTPAXKAIOINIME IETOCTHOCTh HAYYHOW KapTHUHBI MUpa M CIEeNU(UKY METOJOB
MO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrHs, SBJICHHE, NPOIECC, CUCTEMA,
Hay4yHbId (haKT, TIPHUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIeN0BaHHE, HaOIIOACHUE,
U3MEpEeHHe, OKCIEPUMEHT | JIPYTHX), YHHUBEpCaIbHbIE Yy4eOHbIe JeiicTBus (ITO3HABATENbHbIE,
KOMMYHUKATHUBHBIE, PETYISTHUBHBIE), oOecrieunBaromue GopMupoBaHue (pyHKIIMOHATHHONW TPAaMOTHOCTH
U COLMAIbHON KOMIIETCHIMHM OOYYarOIIUXCs, CIIOCOOHOCTh OOYYAIOIIMXCS HCIIOJIE30BAaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHWS ¥ YHUBEpCANbHbIC YyYeOHBIE JEHCTBHA B
MO3HABATENLHON U COLUATBHON MPAKTUKE.

MeranpeaMeTHBIE pe3yJIbTaThl OCBOCHUS IMPOTPAMMBI CPEAHETO O0IIero oOpa3oBaHMs JIOJDKHBI
OTpaXkaTh:

OBJjaieHUe YHUBEPCAIbHBIMYU Y4e0OHbIMH O3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrHYECKHUE eHCTBHS:

CaMOCTOSTENHHO (hOPMYITUPOBAThH M aKTYAIIM3UPOBATH POOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



UCIIOJIb30BaTh IPH OCBOCHWU 3HAHWK NPUEMBI JIOTHYECKOTO MBIIIICHHS (aHAIN3a, CHHTE3a,
CpaBHEHHMS, KIacCUPHUKaLUU, 0000IIeHNUs), PACKPHIBATE CMBICIT OHOJIOTHYECKUX MOHSATHH (BBIACTSTH HX
XapaKTepHbIE MPU3HAKH, YCTaHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIPENIeNIATh LEeNU ACATEIFHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JOCTHXKEHHUS, COOTHOCUTD
Pe3ybTaThl AEATEILHOCTH C TOCTABICHHBIME LIEJISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TOHATHS JJ1s1 OOBSCHEHUS (JaKTOB U SIBJICHUH KUBOU MPUPOIHI;

CTPOUTH JIOTWYECKHE PAaCCYXIeHHs (MHAYKTHBHBIC, ICAYKTUBHBIC, TIO0 AHAJIOTHH), BBIBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHs] B pacCMaTpUBAEMBIX SIBICHHAX, (OPMYIHPOBaTh BBIBOABI U
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CpEICTBA ISl TPEICTAaBICHUS CYIIECTBEHHBIX CBSI3eH W
OTHOLICHHH B H3y4aeMbIX OHOJOrMYECKHX OO0BEKTaX, a TakkKe MPOTHBOPEYHH pasHOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH(OPMALMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IUIAH pEHICHUS TpoONeMbl ¢ Y4€TOM aHaln3a MMEIOUIMXCS MaTepUalIbHBIX H
HEMaTepUAIBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JICSTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IEISIM, OIICHUBATH
PHCKH TIOCIEICTBUH JIESTEIBHOCTH;

KOODIMHHPOBAaTh ¥  BBINONHATH pPabOTy B  YCIOBUSIX pEaJbHOTO, BHUPTYaJbHOTO H
KOMOWHHPOBAaHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPeaTUBHOE MBIIICHHE TIPU PEILICHUHU KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe UCCJIEIOBATEIBLCKIE A CTBHS:

BIIJIeTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKOH W TPOSKTHOW JEATENBHOCTH, HaBBIKAMH
paspemnieHust mpooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIHBHOMY HOMCKY METOJIOB PEIICHHUS
NPaKTHYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IIMYHbIX METOIOB O3HAHUS,

UCIIONIb30BaTh  PAa3NIMYHbIE BUABI JESATENFHOCTH MO MOJNYYSHHIO HOBOTO 3HAHHUS, €ro
HHTEpIpETaIiy, MpeoOpa30BaHUI0 U NPHUMEHEHHIO B yYEOHBIX CHTYalUsiX, B TOM YHCIIE TIPH CO3IaHUU
y4eOHBIX M COIHATBHBIX TIPOSKTOB;

(dopMupoBaTh HAay4YHBIH TUI MBIIUICHHS, BJIAJETh HAyYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHATUSIMU M METOJAMU;

CTaBUThH U (POPMYIMPOBATH COOCTBEHHBIE 32/1a4M B 00Pa30BaTEIHLHOM ACATEILHOCTH 1 )KU3HEHHBIX
CHUTYaIHsX;

BBISIBIISATH NIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJM3UPOBATh 3ajady, BBIABHIATh THIIOTE3Y €&
pelIeHus, HaXOAWTh APryMEHTHI JUIs JIOKa3aTelIbCTBa CBOUX YTBEPXKICHWi, 3aJaBaTh MapameTpsl U
KPHUTEPHH PEIICHUS;

AQHAJIM3UPOBATH IOJYYCHHBIE B XOJI€ PEIICHUS 3aJadd Pe3yJbTaThl, KPUTUUECKH OLICHWBATh WX
JOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHMsM, OLICHUBATh IPHOOPETEHHBIH OIIBIT;

OCYIIECTBIISTH IIEJICHATIPABIICHHBI ITOUCK TIEPEHOCa CPEACTB M CHOCOOOB JEWCTBHSA B
npodecCHOHAIBHYIO CPeay;

YMETh MIEPEHOCUTH 3HAHUS B [TO3HABATENBHYIO M IPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

YMEeTh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeil;

BBIJIBUTATh HOBBIE HJICH, TIpEJIJIaraTh OPUTHHAIBHBIC TIOJXOJBI U PEIICHHS, CTABUTh MPOOIEMbI 1
3aJ1a4u, JIOMyCKAaIoNIHe allbTepPHATUBHBIE PEIICHHS.

3) padoTa c undopmanmeii:

OPUECHTUPOBATLCS B Pa3IMYHBIX UCTOYHHKAX WH(pOpMaNWU (TeKcTe yuyeOHOro MmocoOus, Hay4HO-
TOITYJISIPHOW JTUTEpaType, OMOMOTHUECKUX CIOBApsX M CIPABOYHHKAX, KOMITLIOTEPHBIX 0a3ax JaHHbBIX, B
WuTepHere), aHanmM3upoBaTh MHOOPMAIMIO PA3JUYHBIX BHJIOB W (OPM MNpPEICTABICHUS, KPUTUYCCKU
OIIEHUBATH €€ JJOCTOBEPHOCThH M HETPOTHBOPEYNBOCT;

(bopMyIIMpOBaTh 3aMPOCHl H IPUMEHSTh Pa3IMYHBIE METOBI IIPH MTOUCKE U 0TOOPE OHOIOTHYECKON
uH(OpMaIH, HEOOXOAUMOI IS BBINOJTHEHNS yIeOHbIX 3a71a4;



npuoOpeTaTb  ONBIT — WCHOJNB30BaHUS  MH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHMSI PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHUMANIbHYI0 QOpMY MpeAcTaBlieHHs OHOJOrmyeckoil mHpopmanmu
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U APYTOE);

WCIIOJIb30BaTh HAYYHBIN A3BIK B KAUeCTBE CpeACTBa Mpu padore ¢ Ononornyeckoil HHGpopMarue:
NPUMEHATh XUMHUYECKHE, PU3NUECKIE U MaTeMaTHUYECKUe 3HaKW M CUMBOJBI, (GopMyJbl, abOpeBHaTypy,
HOMEHKJIATypY, UCIOIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMAaLWH, HHOOPMALMOHHONW 0E30MacHOCTH
JMYHOCTH.

OBJiaseHye yHUBePCAIBHBIMH KOMMYHUKATHBHBIMHU 1iCTBUAMU:

1) oduenne:

OCYIIECTBIISTh KOMMYHHUKAIIMA BO BceX cepax KHM3HM, aKTUBHO YYacTBOBaTh B AHMAIOTe HIIH
JUCKYCCHM TIO CYIIECTBY OOcCykIaeMoil TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBHICKA3bIBAaTh CY>KIACHUS
OTHOCUTENFHO BBIMTOJHEHUS MpeJiaraeMoi 3a7auil, yUUTHIBATh WHTEPECHl U COTJIACOBAHHOCTh MO3UIUMA
JPYTUX yYacTHUKOB JAMAI0Ta MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpENCTBa OOIICHWS, MOHWMATh 3HAYECHHE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHMsI KOH(IMKTHBIX CHTyalldii, yMEThb CMSTr4aTh KOH(QIUKTBI M BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3IMYHBIMU CIOcOOaMH OOILICHUS W B3aWMOJCHCTBUS, MOHUMATh HAMEPEHHS IPYTUX
TIo/IeH, MPOSIBIATh YBAKUTEIBFHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme popMynrpoBaTh
CBOU BO3PaKEHUS,;

PasBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHMS C HCIOIb30BAHHEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON 1 MHAMBHUIYalbHOU pabOThl IPH PEIICHUH
Omosyormdeckoii mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHS TPYMIOBBIX  (opM
B3aUMOJICHCTBYSI IIPH PELICHNH y4eOHO! 3a/1a4H;

BBIOMpAaTh TEMAaTUKy M METOABl COBMECTHBIX JACHCTBHH ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKAOTO WieHa KOJIJIEKTHBA,;

NPUHUMATH LIE€JIH COBMECTHOM AEATEIbHOCTH, OPIraHN30BbIBATh M KOOPAWHUPOBATH IEHCTBUS 11O €€
JOCTIDKEHMIO: COCTaBJIATh IUIAH JEHCTBUM, pacHpemessiTb pold ¢ Y4ETOM MHEHUH YYaCTHHKOB,
00CyX1aTh pe3yIbTaThl COBMECTHOM paboThI;

OLIGHMBATh KaueCTBO CBOEr0 BKJIaJa M KaKAOrO yYacTHHUKA KOMAaHIbl B OOLIMH pe3yibTaT MO
pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLCHWBaTh WUAEH C IIO3MLUU HOBHU3HBI, OPUTHMHAIBHOCTH,
NPaKTUIECKOW 3HAUNMOCTH;

OCYILLECTBIISITh MO3UTHBHOE CTPATEIrMYECKOE IIOBEACHHE B PA3JIMYHBIX CUTYalHUsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBJiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS ISl BBISABICHUS NMPOOJIeM W MX PEUICHUs B )KH3HEHHBIX U
YUEOHBIX CUTYAIHSIX;

BBIOMpATh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWH IENIEBBIE M CMBICJIOBBIC YCTAHOBKHM B CBOMX
JEHCTBUSIX M TOCTYNKAax [0 OTHONIGHWIO K JKUBOW TMPHPOJE, CBOEMY 3IIOPOBBIO M 370POBBIO
OKPYKaIoIINX;

CaMOCTOSITETIbHO OCYILIECTBIISTH MO3HABATENBHYIO JICATEIBHOCTD, BBISIBISATH IPOOJIEMBI, CTABUTh H
(bopMypoBaTh COOCTBEHHBIE 3a/1a91 B 00pa30BaTENbHOM JESTEIBHOCTH M )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATEIBHO COCTABJIATh IUIAH pEIIeHUS MpoOieMbl ¢ y4ETOM HMMEIOIINXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEAIOYTEHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKU y4eOHOIo peIMeTa Ha OCHOBE JINYHBIX MIPEeINIOYTEHUI;



JieNaTh OCO3HAHHBINA BBIOOD, apIryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (HOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH 3PYAMLIUYU B Pa3HBIX 00JacTAX 3HAHUIM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJCTh HaBBIKAMH I[103HABATENILHOW pe(IeKCMH KaK OCO3HAHHMS COBEPIIAEMBIX NEHCTBUU U
MBICIIUTENIFHBIX TPOLECCOB, MX PE3yJNbTaTOB M OCHOBAaHWH, MCHOJB30BaTh HPUEMBI pedieKcuu s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIECHMS [10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PE3YIIbTATOB AEATEIbHOCTH;

3) npuHsiTHE Ce0S U IPYTHX:

MIPUHUMATH ce0sl, TOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€E PE3YJIBTATOB ACITEIBHOCTH;

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TIOHAMATh MU C TO3UIMU APYTOTO YeIIOBEKa.

INPEJMETHBIE PE3YJIBTATBI

[MpeamerHble pe3ynbTaThl ocBoeHUst mporpaMmMbl COO mo Owosoruu Ha 0a30BOM YpOBHE
BKITIOYAIOT crienududeckue it yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHS U CITOCOOBI
JEHCTBUII TI0 OCBOEHHMIO, HMHTEpHpPETalMd W MpeoOpa3oBaHUI0 3HAHWK, BUABI JAEATEIBHOCTH TIO
MOJYYEeHUIO HOBOTO 3HAHUS W TNMPHMEHEHHWIO 3HAHWK B PAa3UYHBIX y4eOHBIX CHUTyalUsiX, a TaKKe B
peanbHBIX KM3HEHHBIX CUTYalUsX, CBSA3aHHBIX ¢ OWonoruei. B mporpamMme mpenMeTHbIE pe3yibTaThl
NpEeICTABIEHBI TI0 roJIaM 00y4YeHNsI.

[MpeameTrHble pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» ¢ 10 knacce NOMKHEI
OTpakaTh:

cOpMHUPOBAHHOCTh 3HAHUH O MecTeé M pOoJu OWOJOTMH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHPa U HAYYHOTO
MHUPOBO33PEHHS, O BKJIAZE POCCHHCKHX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa JJISl peIlICHHs )KU3HEHHBIX 3a/1a4;

YMEHHUE pAacKphIBaTh COJIEpKAHWE OHOJIIOTUYECKUX TEPMUHOB W TOHSATHHA: >KU3Hb, KIIETKA,
opranusMm, merabonu3Mm (oOMEH BelIeCTB W MPEBPAIlllCHUE JHEPrHH), TroMeocTa3 (caMoperymsis),
YpPOBHEBasi OpraHW3alMs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE (PENpOIYKIHs), HACIECICTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BHUTHE;

YMEHHUE u3J1araTh OMOJOruYeckue TeOpuu (KIeTOUHas, XpOMOCOMHAs, MyTalllOHHAs, LIEHTpaJIbHAas
JlorMa MOJIEKYJIspHOU Oumonorum), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BapunoBa) u y4yenus (o
LHEHTpax MHOrooOpasus W TPOUCXOXKICHUS KyJbTypHbBIX pacteHuid H. W. Basuiosa), ompenensts
TPaHULbI UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHUE BJIaJeTh METOJaM{ HayYyHOTO IMO3HAHUS B OMOJOrMH: HAONIOACHUE U ONHCAHHE YKUBBIX
CHCTEM, NpOLECCOB M SBICHUH, OpraHu3auusi W MPOBEACHUE OHOJIOTMYECKOrO O3KCIIEPUMEHTa,
BBIIBHDKEHUE THIIOTE3bl, BBIBICHUE 3aBHCUMOCTH MEXIY HCCIEIyeMBIMH BEJIMYMHAMH, OOBSCHEHHUE
MOJYYEeHHBIX PEe3yJbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BBIBO/IbI HA OCHOBAHHMH TIOJTyUYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIIEJATh CYLIECTBEHHbIE MPHU3HAKA BHPYCOB, KIETOK TIPOKAPHOT W SYKAPHOT,
OJTHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH MpPOIECCOB: OOMEHa BEIIECTB H
NpEeBpalleHns] JHEPrUM B KIETKe, (OTOCHHTE3a, IUIACTHMYECKOIO M HSHEPreTHYECKOro OoOMEHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTUIOI0OTBOPEHHS, PAa3MHOXKEHHUSI, HHANBUIYAILHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3);



YMEHHUE IPUMEHATh MOTy4YCeHHBIC 3HAHUA I OOBSICHEHUs] OMOJIOTMUECKUX MPOLIECCOB U SBJICHUH,
JUTS TIPUHATHUS] MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM KM3HU C IIeTbI0 oOecredeHus: 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOLIMX JIOJIEH, COOMIOAEHHs HOPM TPaMOTHOTO IOBEICHHS B
OKpYy’Kalolllel MpUPOAHOW cpene, TMOHMMAaHHE HEOOXOJUMOCTH HCIHOJIB30BaHUS — JOCTIKEHUH
COBpPEMEHHOH OMOJIOTHH ¥ OMOTEXHOIOTUH I PalliOHATBHOTO IPHPOIOIIOIH30BaHMUS;

YMEHHE pellaTh 3JIeMEHTapHbIEe TeHEeTHYECKHE 3a/1a4d Ha MOHO- W JUTHOPHIHOE CKpeIlWBaHHE,
CICTIJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS Ui TpeAcKa3aHus
HacJIeIOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATH JTa0OPaTOPHBIE W MPaKTUUYeCKUue paboThl, coOMOaaTh MpaBmia MpHu padoTe ¢
yueOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHE KPHUTHUYECKHM OLEHHBATh W HWHTEPIPETUPOBaTH HH(OpMALHIO  OHOJIOTMYECKOrO
coJepKaHusl, BKIIOUAIONIYIO IICEBAOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX UCTOUYHHUKOB (CpPEICTBA MAacCOBON
MHQOPMaIUK, HAYYHO-TIOMYJISIPHBIC MaTepHalibl), STHUUECKUE acleKThl COBPEMEHHBIX HCCIICIOBAHUH B
OmosIoruy, MeTUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3]1aBaTh COOCTBEHHBIC NMMChbMEHHBIC W YCTHBIC COOOIIEHMsI, 0000I1as ONOIOTHIeCKYIO
WHQOPMAIUIO U3 HECKOIBKUX HCTOYHUKOB, PAaMOTHO MCIIONIB30BATh MOHITUIHEIN anmnapar OHOJIOTHH.

[MpeameTrHble pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buonorusi» ¢ I1 knacce NOMKHEI
OTpakaTh:

cOpMHUPOBAaHHOCTh 3HAHUH O MeCTeé M pOJH OWOJOTMH B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHPa U HAYYHOTO
MHPOBO33pPEHHS, O BKJIAAE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOIHWH,
(GYHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKA AJIsl PEILICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE pAacKpbIBaTh COACp)KaHHE OHOJIOTMYECKUX TEPMHUHOB M IOHATUH: BHI, MOIYJIALUS,
reHO(OH/I, DBONIONMS, ABIKYIIUE CHJIBI ((haKTOPBHI) 3BOIIOIUH, MPUCIOCOOICHHOCTh OPTaHHU3MOB,
BUI000pa30BaHUE, SKOJIOTHUECKUE (PaKTOPbI, SKOCUCTEMA, IPOLYLIEHTbI, KOHCYMEHTHI, PEAyLEHTHI, LIEIH
MUTaHUs, YKOJIOrHYecKas nupamMuaa, OnoreoneHos, ouocdepa;

YMEHHE u3jiaraTb OHoJIOrMYecKue Teopuu (dBoitonuoHHas Teopus Y. JlapBuHa, CHHTETHUYECKas
TEOpHsI 3BOJIIOLMH), 3aKOHBI M 3aKOHOMEpHOCTH (3aponsiimieBoro cxoacrsa K. M. Bapa, uepenoBanus
IJIaBHBIX HampasiieHUH u myteit somonun A. H. Ceseprosa, yuenus o ouocgepe B. U. Bepnanckoro),
OIIpeNIeJIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOJAaMH HAayYHOTO IO3HAHUS B OMOJOrMH: HAOJMIOAECHUE U ONHCAHHE YKUBBIX
CHCTEM, NpOLECCOB M SBICHUH, OpraHu3auusi W MPOBEACHUE OHOJIOTMYECKOr0 3KCIIEPUMEHTa,
BBIIBIDKEHUE THIIOTE3bl, BBIIBICHUE 3aBHCUMOCTH MEXIy HCCIEIyeMBIMH BEIMYHMHAMHU, OOBSCHEHHUE
MOJYYEHHBIX PEe3yJbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BBIBO/IbI HA OCHOBAaHHMH TIOJIyYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIJCNATh CYLIECTBEHHbIE NPU3HAKU CTPOCHHUS OHOJOTHYECKUX OOBEKTOB: BHUJIOB,
HOIYJISIIUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHMOTCOLEHO30B M 3KOCHCTEM, OCOOCHHOCTH
NPOLIECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH,  €CTECTBEHHOrO0  OTOOpa,  BHA000pa3oBaHM,
NPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS JKOJIOTMYECKHX (PAaKTOpPOB Ha OpraHM3MBbI, IepeHoca
BEIIECTB W IIOTOKA DHEPTrUM B DKOCHCTEMAaX, AHTPOIIOTCHHBIX HM3MEHEHHH B DKOCHUCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OHOT€OXMMHUYECKUX ITUKIIOB B Orocdepe;

YMEHUE TIPUMEHSTh TIOTYYCHHbIC 3HAHHS JUT OOBSICHEHUS] OMOJIOTHUYECKHX MPOIIECCOB U SIBJICHUH,
JUISL. TIPUHATHUS TPAKTUYECKUX PEIICHUI B IMOBCETHEBHOM XKHM3HU C IIeTbio obecredeHus: 6e30MacHOCTH
CBOETO 3JIOPOBBS M 3JI0POBbS OKPYXKAIOMIMX JFOJIEH, COONIOJEHHUs] HOPM T'PaMOTHOTO IIOBEJCHHS B
OKpY)KaloIIed TMPUPOTHOW cpeae, TIOHUMaHHe HEOOXOMWMOCTH  HCIOIB30BAaHUS  JTOCTIDKCHHN
COBpPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHAIBHOTO IPUPOJIOTIONIE30BAHNS;

YMEHHUE pelarh dJIeMEHTapHble OMOJOrHYeCKHe 3a/1a4i, COCTABIIATh CXEMbI ITEPEHOCa BEUIECTB U
SHEPTUH B dKOCUCTeMax (LETH MUTaHHs);

YMEHHE BBITIOJIHATE J1a0OpaTOpPHBIE U MPAaKTHYECKHE paboThl, COOMIONAaTh MpaBmiIa Ipu padoTe ¢
y4eOHBIM H JIa00paTOPHBIM 000PYAOBAHHEM;



YMEHHE KPHUTHYCCKH OICHHBATh W HHTEPIPETUPOBATh HHMOPMAIHIO  OHOTOTMYECKOTO
COJICPYKaHMS, BKJIIOYAIOIIYIO MICEBJIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX UCTOYHHKOB (CPEICTBA MAacCOBOI
HHPOPMAIIUK, HAYyYHO-TIOMYJISAPHBIC MaTepHaibl), paccMaTpUBATh TJIOOATBHBIC  JKOJIOTHYCCKHE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO MMO3HIIUIO;

YMCHHE CO3]/1aBaTh COOCTBEHHbBIC NMMCHMEHHBIC W YCTHBIC COOOIIEHMsI, 000011ass ONOIOrHIeCKYIO
HHPOPMAITUIO U3 HECKOIBKMX HCTOYHUKOB, IPAMOTHO MCITOJIB30BAThH MOHITHIHBIN anmapaTr OHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB (undposbie)
n/m H TeM NPOrpamMmbl KosnyecTBo yacoB  oOpa3zoBaresibHbIE
pecypchl
K
Beero oHTpOJbHBbIe IIpakTHUeckue
padoThI padoThI
bubmuorexa [JOK
b 2 .
MOTIOTILL Kak Hayxa 05 https://m.edso00.ru/7f41c292
bubmnoreka IIOK
X 1
HBBIC CHCTEMBL H X Opratii3alii 0 https://m.edsoo.ru/7f41c292
XUMUYECKUI COCTaB M CTPOCHUE KIETKU 8 1 Bubnmorexa [IOK
P https://m.edso00.ru/7f41c292
bu6anoreka LIOK
JKHSHECATENEHOCTS KICTKH 6 0 https://m.edso0o.ru/7f41¢c292
PasMHOXKEHNE 1 MHIUBUAYAIbHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M HN3BMEHYUBOCTD 8 15 bubmuorexa [IOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 0 bubnunorexa LIOK
OMOTEXHOIOTHH https://m.eds00.ru/7f41¢c292
but6mmorekxa [IOK
P 1 0
C3CPBHOC BpeM https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 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 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

DBOJOLMOHHAS OUOJIOTUS

BO3HMKHOBEHHE U Pa3BUTHEC KU3HH Ha
3emiie

OpranusMsbl 1 OKpyXKaromias cpeaa

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

0.5

2.5

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41lcc74

bubnuorexa [JOK
https://m.edsoo.ru/7f41lcc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41lcc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41lcc74

bu6nuorexa [IOK
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
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE U (pPOBbIE
Ne n/m Tema ypoka

Bcero oOpa3oBaTe/IbHbIE Pecypchl

buonorus B cucteme HayK

MeTo/1p1 TO3HAHUS )KUBOW TIPUPOIBL.
[TpakTuueckast padorta Ne 1

bu6nuoreka [JOK
https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

bubmuorexa [JOK

«Mcnonp30BaHuE pa3IMYHBIX METOJOB IIPU 1 https://m.eds00.ru/863e6122
M3y4eHUU OMOJIOTMUYECKUX 0OBEKTOBY
buonornueckue cucTemsl, IPOLECCH U UX 1 bubnnoreka [HOK
U3y4yeHue https://m.eds00.ru/863e6564
XuMHUYECKUM COCTaB KJIeTKU. Bojia u 1 bu6mmoteka [IOK
MUHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bubmmoteka [IOK
benku. Coctas u ctpoeHue 0enKoB 1 https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JJabopaTtopHas padora Ne 1
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH 1 bubmorexa LHOK
https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl WIH
KaTaJiasbl)»
but6mmoreka [IOK
YrieBofst. Jutma 1 https://m.eds00.ru/863e6870
but6mmoreka [IOK
Hyxennossie kueiors. AT® 1 https://m.eds00.ru/863e6d5c
Hcropust 1 MeTOAbI N3y4EHUS KIETKH. 1 bubnmnoreka [JOK


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
https://m.edsoo.ru/863e6d5c

10

11

12

13

14

15

16

17

18

19

20

Knerounas teopus
Knerka kak 1e10CTHas XK1UBas cUcTeMa

CrpoeHne 3yKapruOTHUECKOM KIIETKH.
JlaGopaTtopHnas pabora Ne 2 «3yuenue
CTPOCHUS KIIETOK PACTCHUH, JXKUBOTHBIX,
rpuOOB U OaKTEpUi O MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIpEnapaTax U UX OMHCAHUE)

OOMeH BeleCTB UK META00IN3M
dorocuHTE3. XEMOCHUHTES

DHepreTuYecKuii 0OMeH

JKu3HeHHBII UK KJICTKU. [{eleHne KIeTKu.
Muro3. JlabopaTopnas padota Ne 3
«Habnroierre MuTO3a B KJIIETKaX KOHYHKA
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTIpEnapaTax»

buocunTes Oenka. Peaxmus MaTpUu4IHOI O
CHHTEC3a

Tpaucnsius — OuocuHTe3 Oenka

HexneTtounsie GopMbl )KU3HH — BUPYCHI

(DOpMBI Pa3MHOKCHHA OpTraHN3MOB

Meiios

https://m.edso0.ru/863e6e88

bu6nuoreka [IOK
https://m.edso00.ru/863e6ff0
https://m.edso0.ru/863e716¢

bubmuorexa [JOK
https://m.eds00.ru/863e766¢

bubmuorexa [JOK
https://m.edso00.ru/863e7c98

bubmuorexa [JOK
https://m.edsoo.ru/863e7aae

bu6nuoreka [IOK
https://m.edso0.ru/863e7dc4

bu6nuoreka [IOK
https://m.eds00.ru/863e796e

bu6nuoreka [IOK
https://m.edso0.ru/863e796e

bu6nuoreka [IOK
https://m.edso0.ru/863e7540

bu6nuoreka [IOK
https://m.edso00.ru/863e81b6
https://m.edso0.ru/863e831e

bu6nuoreka [IOK
https://m.edso0.ru/863e7f4a



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

21

22

23

24

25

26

27

28

29

OO6pa3oBaHue U pa3BUTHE MOJTOBBIX KIIETOK.

OmnonorBopenue. Jlaboparopnas padora No
4 «M3y4yeHue CTpOeHUSs MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

I/IH,I[I/IBI/I,Z[yaJ'II)HOG Pa3BUTHEC OPIraHU3MOB

I'enetuka — HayKa O HAaCJICACTBCHHOCTHU U
N3MCHYNBOCTH

3aKOHOMEPHOCTHU HacleI0BaHUs IPU3HAKOB.
MoHorudpuaHoe cKpelBaHue

JuruOpuHoe CKpemuBaHue. 3aKoH
HE3aBHUCHUMOT'O HACJICOBAHUS IIPU3HAKOB

CueruieHHOE HacJeI0BaHUE TPU3HAKOB.
Jlaboparopnas pabota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTUOPUHOTO U
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKpOTIpEenapaTax»»

I'enernka nona. HacnenoBanue npu3HaKoB,
CLEMJIEHHBIX C MOJIOM

H3menunBocTs. HenacneacteenHas
W3MEHYMBOCTh. JIJabopaTopHast pabota Ne 6.
N3ydenue monuduKaoHHOM
M3MEHYUBOCTH, IOCTPOECHNE BapHALIMOHHOTO
psiaa U BapualluOHHOW KpUBOW»
HacienctBenHas N3MeHYHUBOCTD.
JlaGopaTtopHnast pabota Ne 7. «Ananus
MyTaluui y 1po30¢uibl Ha TOTOBBIX
MUKpOTpenaparax»

bu6nuoreka [IOK
https://m.edso0.ru/863e81b6

bu6nuoreka [IOK
https://m.edso0.ru/863e8436

bu6nuoreka [IOK
https://m.eds00.ru/863e862

bubmuorexa [JOK
https://m.eds00.ru/863e8878

bubmuorexa [JOK
https://m.edso0.ru/863e89a4

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

but6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6nuoreka [IOK
https://m.edsoo.ru/863e8efe



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

30

31

32

33

34

I'eneTuka yenoBeka

PesepBHbIil ypok. O60011ICHHE TTO TEME
«HacnencTBeHHOCTh M HI3MEHYHBOCTD
OpPTraHUu3MOB»

CGHCKHI/IH KaK HayKa U ITponecc

MeToibl U JOCTUKEHHUS CENEKIIMU PACTEHUI
U )KUBOTHBIX

buoTrexHonorus Kak oTpaciib MpOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34

bu6nuoreka [IOK
https://m.edso00.ru/863e8d78

bu6nuoreka [IOK
https://m.edso0o0.ru/863e9214

bubnnoreka IIOK
https://m.edso00.ru/863e9214

bubnnoreka IIOK
https://m.eds00.ru/863e9336



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

11 KJIACC

Ne i/

10

Tema ypoka

OBOIIOLUSA U METOABI €€ U3YyUEHUS

Wcropus pa3BuTus npeacrabiieHuil o0
IBOJIOLUH

MukposBoironus

[Tomynsiust Kak sIeMeHTapHas eauHHUIA
BUJ1a U HBooIMU. JlaboparopHast pabora Ne
1 «CpaBHEHME BUJIOB 11O
MOP(OJIOTHUECKOMY KPUTEPUIO»

JIBroky1ue cuitbl (3JIeMeHTapHbIe (PaKTOPHI)
HBOJIIOLUH

EcrecTBeHHbI 0TOOp 1 €ro Gopmbl

Pe3ynbTathl 3BOMIIOLNN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
BugooOpa3oBanue. JlaboparopHas padorta Ne
2 «Onrcanue npucrnoco0IeHHOCTH
OpraHu3Ma 1 €€ OTHOCHTEIHHOTO
XapaxkTepa»

HampaBnenus n myTu MakpO3BOJIIOIIMN

HeobpaTtumocTs 3BOIIOLINN

Wcropust s)xu3Hu HA 3emiie 1 METOIbI €€

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

bu6nmoreka [IOK
https://m.edso0.ru/863ea20e

bubmuorexa [JOK
https://m.edso00.ru/863e9570

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

bubmuorexa [JOK
https://m.eds00.ru/863e99c6

bu6nuoreka [IOK
https://m.edso0.ru/863e9da4

bubmmoteka [IOK
https://m.edso0.ru/863e9ed0

bu6nuoreka [IOK
https://m.edso0.ru/863e9fde

bu6nuoreka [IOK
https://m.edso0.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

11

12

13

14

15

16

17

18

19

20

21

22

U3y4YeHUs
['unore3bl NpoUCX0KIEHUS )KU3HU Ha 3emie

PazButue xxu3Hu Ha 3emMIie 1o 3pam U
nepuogam

OcCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIILHOTO
U )KUBOTHOTO Mupa. [IpakTuyeckas pabora
Ne 1 «M3yueHne UCKOMmaeMbIX OCTaTKOB
paCTeHI/Iﬁ 1 ) KUBOTHBIX B KOJUJICKIIUAX))

CoBpeMeHHast cucTeMa OPraHUuYecKOro
Mupa

DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3)

JIBrkynue cuibl ((hakTophl) aHTPOIIOTEHE3a

OcHOBHBIC CTaauHu 5BOJIOIHMH YCJIIOBCKA

UYenoseueckue pacsl U IPUPOIHBIE
aJlanTalyy 4eI0BeKa

PezepsHblil ypok. O600111€HIE 110 TeMe
«BO3HUKHOBEHME U pa3BUTHE KU3HU HA
3emie»

Dkoorus Kak HayKa

Cpenbl 0OMTaHHS U SKOJIOTHUIECKHE
dakTopbI

Abuotnueckue (axropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH pacTeHUil U3 pa3HbIX MECT
obutanusy. JlabopatopHas padora Ne 4.,

bu6nmoreka [IOK
https://m.edsoo.ru/863ea5a6

bu6nmoreka [IOK
https://m.edsoo.ru/863ea6be

bu6nmoreka [IOK
https://m.edsoo.ru/863ea8bhc

bubnnoreka IIOK
https://m.edsoo.ru/863ea48e
bubnnoreka IIOK
https://m.edsoo.ru/863eac2c
bubnnoreka IIOK
https://m.edsoo.ru/863ead44

bubnuoreka [IOK
https://m.edsoo.ru/863eaea?2

bu6nuoreka [IOK
https://m.edso0.ru/863eafec

bu6nuoreka [IOK
https://m.edso0.ru/863eb10e



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

23

24

25

26

27

28
29

30

31

32

33

34

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

«BnusHaue cBera Ha POCT U pa3BUTUC
YEPCHKOB KOJICYyCa»

BuoTtnueckue akropsrl

OKOJIOTUYECKUE XapPAKTEPUCTUKU

nonyssiuuu. [Ipakruueckas padora Ne 2
«TocY€T IOTHOCTH NOMYJISAUN Pa3HbIX

BHUI0B paCTeHHﬁ>>

Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3

DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI)

OCHOBHBIC ITOKA3aTEIN YKOCUCTEMEL.
DKOJIOTHYECKHUE ImupamMubl. CBolicTBa
9KOCHCTCM. CYKI_ICCCI/ISI

[IpupoHbIE S5KOCUCTEMBI
AHTpPOIIOT€HHBIE YKOCUCTEMBI

buocdepa — rmobanbpHas s3xocucreMa
3emiun

3aKOHOMEPHOCTH CYILIECTBOBAHUS
6uochepsl
YenoseuecTBoO B bnochepe 3emin

CocymecTBoBaHNE TPUPOBI U
YeJI0BEUEeCTBA

PesepBHelil ypok. O000IIEHHE TEMBI

«COO6H_ICCTB8. M OKOJOTHYCCKUE CUCTCMBI»

34

bu6nuoreka [IOK
https://m.edso0.ru/863eb348

bubnnoreka IIOK
https://m.edso00.ru/863eb46a

bubnnoreka IIOK
https://m.edsoo.ru/863eb46a

bubnnoreka IIOK
https://m.edsoo.ru/863eb5fa

bubmmoteka [IOK
https://m.edsoo.ru/863ebb5e

bu6nuoreka [IOK
https://m.edsoo0.ru/863ebd16

bu6nuoreka [IOK
https://m.edso0.ru/863ebale
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus. O6mas ouomnorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O6uiectBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «/[PODAY;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

* buonorus. buonornueckue cucremsl u mponecchl, 11 kmace/ Tepemos A.B.,
[Terpocosa P.A., O011ecTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO «3/1aTENBCTBO
BJIAJZTIOCy»; O0611ecTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCThIO «M31aTenbckuit
uentp BJIAJZIOC»

JIMHENHBIN

METOINYECKHUE MATEPHUAJIBI 1JIA YUYUTEJIA

Y4eOHUKY TT0 U3y4yaeMbIM aBTOPaM.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

HNHuTtepHer






