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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl 0 OHOJIOTUU TEOPETHUECKYIO OCHOBY JUIsl OTIPEeNICHuUs MOAX010B K (POPMUPOBAHUIO COJEPIKAHUS yUeOHOTO
npeamera «buosorus» cocraBunu: KoHuentyainbHbeie nojoxenuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIeH, COACpKaHUs, PE3YIbTaTOB
oOyueHusi U TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIESX M MPUHIUIAX, XapaKTePU3YIOIINX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeaHero obmero oopazoBanus B Poccuiickolt ®@enepannu, a Takke MOJOKEHUS O crienupuke OMonoruu, e€ 3HaYCHUU B
MO3HAHUM KUBOW MPUPOABI U OOECIeUeHUH CYIIECTBOBAHUS ueioBeuecKoro oodmiectBa. COrjacHO Ha3BaHHBIM IOJOXKEHHSIM, OIpeNeIeHbI
OCHOBHBIE (DYHKITHH ITPOTPaMMBI 110 OHOJIOTHH U €€ CTPYKTYDA.

[IporpamMma mo Ouonoruu Ha€T TpPEACTaBICHHE O LeENsIX, 00 oOImiei crpaTterud OOy4YeHHs, BOCIHMTAHUS MU Pa3BUTHS OOy4YaIOUIUXCS
cpeacTBamMu yueOHoro npeamera «buonorus», onpeaenseT 00s3aTenbHOe IPEIMETHOE COJIEpKaHue, €ro CTPYKTYPY, paclpeaeieHue o pa3aeiam
U TeMaM, PEKOMEHIyeMYIO IMOCJIE0BAaTeIbHOCTh M3Y4YeHHs y4eOHOTro Marepuaia ¢ y4€TOM MEXKMIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKU 00pa30BaTEIBLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTENH 00yJaroInuXCsl.

B nporpamme mo OHONOTMHM TakXe Y4YUTBHIBAIOTCS TPEeOOBaHHUS K IUIAHUPYEMBbIM JMYHOCTHBIM, METAllPEIMETHBIM U MPEIMETHBIM
pesyabpTataM oOy4deHHs B (OPMHPOBAHWU OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHON AEATEIbHOCTH/y4eOHBIX ICHCTBUU OOy4aromuXxcs IO
OCBOEGHHUIO COJIepP:KaHUs OMOIOTHYECKOT0 00pa30BaHUsI.

B nporpamme no 6uonoruu (10—-11 xnaccel, 0a30BbIil ypOBEHb) peain30BaH MPUHIUI IPEEMCTBEHHOCTH B U3yUYE€HUU OMOJIOrUH, Ojaroaaps
yeMy B HeW MpOCMaTpUBAETCsl HANpPaBICHHOCTh HAa Pa3BUTHE 3HAHUH, CBSA3aHHBIX C (DOPMUPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHPOBO33pEHUS,
LIEHHOCTHBIX OPHUEHTAIUil JIMYHOCTH, HKOJIOTUYECKOTO MBILIUIEHHUS, MPEICTaBICHUH O 3I0pOBOM 00pa3e >KU3HU U OEpeXHBbIM OTHOIIEHHEM K
OKpy>Katomiel npupoaHoil cpeae. Iloatomy Hapsay ¢ u3yuyeHHEeM OOIIEOMOJIOrMYECKHX TEOpUH, a TakKe 3HAHUN O CTPOEHHM KHMBBIX CHCTEM
pPa3HOTO paHra W CYIIHOCTM OCHOBHBIX MPOTEKAIONIMX B HUX MPOLECCOB B MPOrpaMMe MO OHOJOTHHU YJENEHO BHHUMAaHHME HCIOJb30BaHUIO
MOJTyYEHHBIX 3HAHUHN B MOBCEIHEBHON XU3HU JJIS PELIeHMs NMPUKIATHBIX 3a7ad, B TOM 4HUCIe: MPO(UIAKTUKM HACIEICTBEHHBIX 3a00JeBaHUN
YeNoBeKa, MEIUKO-TEHETUYECKOI0 KOHCYIbTUPOBaHMS, 00OCHOBAHUS IKOJIOTUYECKHU 11€JI€CO00Pa3HOT0 MOBEACHUS B OKpYKalolled MpUPOIHON
Cpele, aHalIn3a BIMAHUS XO351CTBEHHON 1E€ATEIbHOCTH YEJIOBEKA HA COCTOSHUE MPUPOAHBIX U UCKYCCTBEHHBIX 9KOCUCTEM. Y CUJIEHUE BHUMAHUSA
K MPUKJIAHON HAMpPaBIEHHOCTH y4eOHOro mpeaMera «bruonorusy mpoauKTOBaHO HEOOXOIUMOCTHIO 00eCTIeUeHHUsT YCIOBUM I PEIICHUs] OHOM
U3 aKTYaJlbHBIX 3a/1ad MIKOJBHOTO OHOJOIMYECKOro 0oO0pa3oBaHMs, KOTOpas MpenanojaraeT (OpMUPOBAHHE y OO0YYaroIIUXCS CHOCOOHOCTH
a/1alITUPOBATHCA K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHE cpeaHero ooumiero o0pa3oBaHHUs 3aHMMaeT BakHOoe MecTo. OHa obecrieunBaeT (HOpMUPOBaHHE y OOYYArOIIUXCS
Mpe/ICTaBICHU O Hay4YHON KapTHHE MUpA, paclIupseT U o0oOIaeT 3HaHUSA O KUBOM Npupoje, €€ OTIMYUTENbHBIX MPHU3HAKAaX — YPOBHEBOM
OpraHU3aIMK U HBOJIOIHMH, CO3/IAET YCIOBUS JUIsA: TO3HAHUS 3aKOHOB KHBOM MPUPO/IbI, HOpMUPOBaHHS (PYHKIIMOHAIBHON IPaMOTHOCTH, HABBIKOB
310pOBOTO U Oe30macHOro o0pas3a >kKM3HH, SKOJIOTHUYECKOT0 MBILIUIEHUS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW IIPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHue OMONIOTUS MMEET TakXe I peIleHUs] BOCIMTATENBHBIX W PA3BUBAIOLIMX 3a/a4 CPEIHEro oO0IIero odpa3oBaHMA,
counanu3anuu oOyyaromuxcs. M3ydenue Ouosorun obecrednBaeT YCIOBUS JUIsi (OPMUPOBAHUS HWHTEIUIEKTYaJbHbIX, KOMMYHUKAIIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, CTETHYECKOH KYJIbTYpBI, CIIOCOOCTBYET WMHTETpaliy OWOJOTHUECKUX 3HAHUHM C MPEACTaBICHUSMH U3 JPYTrUX



YUeOHBIX MPEAMETOB, B YACTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBaHHbBIE MONTOXKEHUS O MPEAHA3HAYCHUN Y4eOHOTo mpeaMera «buomorusy
COCTABHJIM OCHOBY JUISI OTIPE/ICIICHUS TIOJIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €T0 COJICPIKAHHMSI, IPEACTABICHHOTO B IPOTpaMMe 110 OHOJIOTHH.

OT10o0p coxmepkanus yaeOHoro mpenmMera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3ULUN KYJIbTYpOCOOOpPAa3HOTO MOJIXOAA, B
COOTBETCTBUH C KOTOPBIM O00yYaroIIuecs JODKHBI OCBOUTH 3HAHUS U YMCHHUS, 3HAYMMBIC 151 HOPMUPOBaHUS OOIIEH KYJIBTYPBI, ONPEACIISIOIINE
aJICKBaTHOE TIOBEJICHUE YEIOBEKA B OKPYKAIOIICH MPUPOIHON cpesie, BOCTPEOOBAaHHBIC B MTOBCEIHEBHOM KU3HU M MPAKTUYECKOU JCSITEIHLHOCTH.
Ocoboe MecTo B ITOW CHCTEME 3HAHWN 3aHMMAIOT 3JEMEHTHI COACPIKaHUs, KOTOPbIE CIY)KaT OCHOBOW Ui (hOPMUPOBAHHS NPEACTABICHUN O
COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTUHE MUpPA M IIECHHOCTHBIX OPUEHTAIUSX JIMYHOCTH, CIIOCOOCTBYIONINX TYMAaHHU3AIUU OMOJIOTHYECKOTO
oOpa3oBaHus.

CTpyKTypHpOBaHHE COACPKAHMS YIeOHOTO MarepHalia B IporpaMMe 1Mo OMOJOTHH OCYIIECTBICHO C YIETOM MPHUOPHUTETHOTO 3HAYCHUS
3HaHUI 00 OTJIMYUTEIILHBIX OCOOCHHOCTSX JKUBOW MPHPOJIBI, O €€ YPOBHEBOW OPraHM3allMU M ABOJIOIUKH. B COOTBETCTBUU C 3THUM B CTPYKTYpE
yaeOHoro mnpeamera «buoNOTHs» BBIACICHBI CISAYIONINE COAepkKaTelbHble TUHUH: «bruosorus kak Hayka. MeToapl HAydyHOTO ITO3HAHUSY,
«Knerka kak Owuosnormdeckas cucrema», «OpraHu3zM Kak Ouonoruyeckass cucremay, «CuctemMa M MHOTOOOpa3ue OpPraHUYECKOTO MHpPay,
«OBOJTIOLHS KUBOU MPUPOIBI», « IKOCUCTEMBI M IIPUCYIITUE KM 3aKOHOMEPHOCTI.

enp wu3ydenuss yueOHoOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIIQJICHUE OOYYAIONIMMHUCS 3HAHUSAMH O CTPYKTYPHO-
(YHKIIMOHATLHOW OPTaHMU3AIMH KUBBIX CHCTEM PA3HOTO paHTa M MPHOOPETEHUE YMEHHI UCIIOIB30BaTh 3TU 3HAHUS JUISI TPAMOTHBIX JICHCTBHIA B
OTHOIICHUU OOBEKTOB JKUBOH MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KHU3HCHHBIX TPOOIICM.

JlocTmkeHue ey n3ydeHns yueonoro npeamera «bronorus» Ha 6a30BOM ypoBHE 00€CTICUMBACTCSI PEIICHHEM CIEAYIONINX 3a/1a4:

OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI 3HaHUW O OMONOTHYECKUX TEOPHSX, YUYCHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TMIIOTE3aX, MpaBHIIaX,
CIIy’)KaIlluX OCHOBOH U1l (hOpMHpPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpA, O METOJaX HAYYHOTO IO3HAHWSI, CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTSAX JKHBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alluy, BBIJAIONINXCA OTKPBITHUSX U COBPEMEHHBIX HCCIIETOBAHHIX B
OouoJoruy;

(dbopMupoBaHue y 00y4aroImuxcs MO3HABATENbHBIX, HHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce aHaIN3a JAHHBIX O MyTAX
pa3BHUTHS B OMOJIOTUN HAYYHBIX B3TJISAOB, UICH U MOJXO0/IOB K U3YUEHHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIUH;

CTaHOBJIEHHE Yy OOy4arommxcs oOmeil KyabTyphl, (HYHKIIMOHATBHOM TPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH M OICHUBATH SIBICHUS
OKPY’KaFOIIIero MUpa KUBOH MPUPOJII HA OCHOBAHUY 3HAHUH W OTIBITA, IOJIYICHHBIX TTPH U3yICHUH OUOJIOTHH;

(dbopMupoBaHHE Y 00YJAIOIIUXCS YMEHHH HILTIOCTPUPOBATh 3HAYCHHE OWMOIOTMYECKUX 3HAHUU B MPAKTUYECKOUW NEATEIHLHOCTH YelIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTAHHE yOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEJIOBEKOM >KHMBOW MPHUPOIBI, HEOOXOAUMOCTH OEpeKHOT0 OTHOIICHUS K HEW,
COOJTFOICHHSI STUYECKIX HOPM TIPH TTPOBEICHUH OMOJIOTHYSCKUX UCCIICIOBAHUIA;

OCO3HAaHHE [EHHOCTH OMOJNOTUYECKUX 3HAHWKM 7S TOBBIIICHHUS YPOBHS JKOJIOTUYECKOW KYyIbTYpBI, A1 (HOPMHUPOBAHHS HAYIHOTO
MHUPOBO33PEHUS;

MIPUMEHEHHE TPUOOPETEHHBIX 3HAHUM ¥ YMEHUH B MOBCEAHEBHON JKU3HHU VISl OLIEHKH TOCTIEICTBUN CBOEH AESITENFHOCTU 110 OTHOIICHHIO K
OKpYJKaloIen cpejie, COOCTBEHHOMY 37I0pPOBbI0, 000OCHOBAHHE M COOTIOZICHUE Mep MPOPUIAKTUKHU 3a00JIeBaHUH.



B cucreme cpeanero o0Gmiero odpasoBanusi «buosnorus», nydaemas Ha 6a30BOM YpOBHE, SIBJISIETCS 00S3aTENbHBIM yYEOHBIM IPEAMETOM,
BXOJSAIIMM B COCTaB IPEeMETHOH 001acTi «EcTecTBeHHO-HaYYHBIE IPEIMETHI».

Jnst u3yyenust Ouojorud Ha 0a30BOM ypOBHE cpefHero obmiero obpasoBanus orBoautcsi 68 uacoB: B 10 kmacce — 34 yaca (1 gac B
Heneno), B 11 kmacce — 34 gaca (1 yac B Heenmo).



COJAEP)KAHUE ObYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHM C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U IPYTMMU €CTECTBEHHBIMHM Haykamu, (uiiocoduen, STUKOM,
ACTETUKOM U mpaBoM. Posb Ouosoruu B GOpMUPOBaHUN COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAyK.

Metoael TO3HaHUS KUBOM mpupoAbl (HAOMIOJEHHE, OHKCIEPUMEHT, OIHMCaHHe, H3MEepeHue, Kiaccudukanus, MOJEIUpOBaHUE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

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

TaOnuie! u cxeMbl: «MeTo/1bl TO3HAHUS )KUBON PUPOJIBI».

JlaGoparopHble H NpaKTHYecKue padoThbl:

[IpakTtryeckas padoraNe 1. «cronp30BaHUE PA3IMYHBIX METOIOB MPH U3YYEHUU OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M X OPraHU3aIUsA.

JXussie cuctembl (OMOCHCTEMBI) KaK IpeaMeT u3ydeHus Ononoruu. OTINYne )KUBBIX CHCTEM OT HEOPTaHWYECKON PUPOJIBI.

CaoiicTBa OuocHucTeM M UX pa3HOOOpasue. YPOBHH OpraHH3alMi OMOCHCTEM: MOJICKYJISIPHBIN, KIETOYHBINA, TKAHEBBIA, OPraHU3MEHHBIMH,
MOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOreo1eHOTHYECKHI), OroChepHbIH.

JdemoncTpanum:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKH )KU3HIY, «Y POBHHU OpraHU3alluy KUBOM IPUPOIBD.

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMuueckuii cOCTaB U CTPOEHUE KJIETKH.

XVMMHYECKUH COCTaB KIETKU. XMMHUECKHUE MIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. BoJia 1 MUHEpaJIbHBIE BELLIECTBA.

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

benku. CoctaB M cTpoeHuHe OelaKoB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HezaMeHumble M 3aMEHUMBIE aAMHUHOKHUCIIOTBHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYphl O€IKOBOM MOJIeKyNbl (MI€pBUYHAs, BTOPHYHAsA, TPETHYHAs M YETBEPTUYHAs CTPYKTypa).
Xumuueckue cBoicTa 6enkoB. buonornyeckue GpyHKINN OEIKOB.

®depmeHTH — Ouonormyeckue kKatanmu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IEHTP, cyOcTparHas crnenupudHoctb. KodepMmeHTHI.
Burtamunbl. OTinyust GepMeHTOB OT HEOPTaHMUECKUX KaTaln3aToOpPOB.

VYreBonbl: MOHOCaxapu bl (TIOK03a, pru003a U Je30Kcupru003a), qucaxapubl (caxaposa, JIAaKT03a) U ToJiMcaxapuabl (KpaxMal, TIIMKOTEH,
LeJITI0103a). bruonornueckue GpyHKIUHN yrieBOAOB.

Jlununel: Tpurnuuepunsl, (ochonunuasl, crepouabl. ['uapodpunbHO-THAPOdOOHBIE CBoOicTBAa. buonoruueckue QyHKIMM JTUMHIOB.
CpaBHeHHUE YIIeBOJIOB, OEIKOB U JIMIUA0B KaK UCTOUHUKOB SHEPTHH.

Hyxnennoseie kucnortel: JIHK m PHK. Hykneotuapl — moHOMepsl HykiIeHMHOBBIX KuchOT. Ctpoenue u pynkiuu JIHK. Ctpoenne u
¢ynkuun PHK. Bunet PHK. AT®: crpoenue u ¢pyHKIuU.

[utonorus — Hayka o kieTke. KiueTouHnas Teopusi — mpumep B3auMOJICHCTBHS UCH M (DAaKTOB B HAYYHOM MO3HAHWUW. MeETONbI N3ydeHUS
KIIETKU.



Kinerka kak menmoctHas xuBas cucrema. OOImuye nMpu3HaKU KJIETOK: 3aMKHyTas HapyxHas MeMmOpaHa, mosiekyisl JIHK kak renetumueckuit
amrmapar, CucTeMa CHHTe3a Oellka.

Tumnsl K1eToK: SyKaproTHUecKas U npokapuoTuyeckas. OcOOEHHOCTH CTPOEHUS MpOKapuoTHUeCKor KkileTKu. Kierounas ctenka Oakrepuil.
CrtpoeHune 3ykapuoTu4ecKoi kieTku. OCHOBHBIC OTINYUS PACTUTEIBHON, YKUBOTHOW U TPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHas CTEHKa, IJIMKOKaIMKC, uX ¢(yHkuuu. Ilnasmarmueckas MemOpana, e€ cBoiicTBa U
¢ynkuuu. Luromnazma u e€ opraHouasl. OnHomemOpanuble opranouabl kietku: DIIC, ammapar ['oabmxu, ausocomsl. [lomyaBTOHOMHBIE
OpPraHOM[bl KJIETKU: MUTOXOHAPUH, IacTubl. [Ipoucxoxxaenne MUTOXOHApUi 1 miuactud. Bunel miactua. HememOpaHHble OpraHOUIbI KIETKH:
prOOCOMBI, KIIETOYHBIN LIEHTP, IICHTPHOJIN, PECHUYKH, XT'YTUKH. DYHKIIUN OPraHOUI0B KJIETKU. BKiroueHus.

Snpo — perynsatopHslii HeHTp kiieTku. CTpoeHue sapa: saepHast 000JI04Ka, Kapuomia3Ma, XpOMaTHH, SAPIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

JdemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

HMuarpammsl: «PacnpezneiieHne XMUMHUYECKUX 3JIEMEHTOB B HEXKHMBOW IpHUpone», «PacmpeneineHne XUMHYECKMX DIIEMEHTOB B JKUBOHI
HIPUPOJE».

Tabnuue! u cxemsl: «llepuonuueckas TabnMLa XUMHUUECKUX JIEMEHTOBY, «CTpoeHHe MOJIEKYIbl BOJbD», «buocunres Genka», «CtpoeHue
MoJieKybl Oenkay, «Ctpoenne ¢epmenta», «Hyxmennossie kuciotel. JJHK», «Ctpoenue monexynst AT®», «CTpoeHne 3yKapuoTHYECKOM
KIETKW», «CTpOCHHE >KMBOTHOM KIETKW», «CTpOE€HHME pacTUTENbHOW KIETKW», «CTpoeHue NpOKapuOTHYECKON KIeTKn», «CTpoeHue sapa
KIIETKW», «YTIAEBOJBI», «JIunuab.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBaHUE Ul NPOBEAEHUS HAOMIOJCHMH, M3MEPEHMH, HKCIEPUMEHTOB, MUKPOIpENnapaThl
PaCTUTEIBHBIX, )KUBOTHBIX U OAKTEPUATILHBIX KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGoparopHas padota Ne 1. «M3ydyeHne kaTanuTHUYECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMeEpe aMuia3bl UM KaTajlasbl)».

JIaGoparopHast pabota Ne 2. «l3ydyeHHe CTpOEHHUsI KJIETOK PpACTeHUH, >XUBOTHBIX W OakTepuil MOJ MHUKPOCKOIOM Ha TOTOBBIX
MUKpOIpenaparax 1 ux OnucaHue».

Tema 4. ZKu3HenessTeIbHOCTD KJIETKH.

OOMeH BelecTB, WX MeTaboau3M. AcCCUMIIALUA (TUIACTUYECKUH OOMEH) M JUCCUMWISIIMS (SHEpreTHYecKuii 0OMEeH) — JIB€ CTOPOHBI
eIMHOTO Mpoliecca MeTabonu3Ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUU B TOHUMAHUU METAab0IHU3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOoGHBIN U reTepoTpodHbIil. Poib pepMeHTOB B 00MEHE BELIECTB U NMPEBPAILIEHUU SHEPTUU B KIIETKE.

dotocunTte3. CBeToBass U TeMHOBas (a3bl poTocuHTe3a. Peakuun dortocunreza. DPpdekTuBHOCTL PoTOoCHHTE3a. 3HAUEeHHE (OTOCHHTE3A
JUI KU3HU Ha 3emuie. BinusiHue ycnoBuii cpesibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3Upyole OakTepuu. 3HaYeHHE XEeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DHepreTudeckuil oOMeH B kierke. Pacienienne BeniecTs, BhICIEHNE U aKKYMYJIMPOBAHUE SHEPTUU B KJIIETKE. JTalbl YHEPreTHUECKOTO
obmena. I'nmuxonus. bpoxkenue u ero Buuael. KucnoponHoe oxkucieHwe, WM KJIeTOUHOE JbIxaHue. OKucauTenbHoe (ochopuiupoBaHue.
O} heKTHBHOCTH YPHEPTETHIECKOTO OOMEHA.

Peakiun marpuyHoro cunresa. ['enernueckas nandopmarust u JJHK. Peannszanus reneruueckoit napopmaiyu B kieTke. I eHeTH4ecKkuit Koz
U ero cBoiictBa. Tpanckpuruus — Matpuunblii cuate3 PHK. Tpancnsius — GnocunTes Oenka. DTansl TpaHcaanud. KogupoBaHue aMUHOKHUCIIOT.
Pons pubocom B 6GuocunTe3e Oenka.



Hexnerounsie hopmsl sxu3Hu — BUpychl. Uctopust otkpeiTus Bupycos (1. Y. UBanoBckuii). OCOOEHHOCTH CTPOCHHS U )KH3HEHHOTO ITUKJIA
BUpycoB. bakrepuodaru. bonesnn pacreHuil, )KMBOTHBIX W 4YeJIOBEKa, BBI3bIBAEMbIC BHpycaMu. Bupyc mmmyHonedunura uenoseka (BUY) —
Bo3Oyautens CIINJa. OO6patHas TpaHCKpHUIIIIKS, peBepTaza u uHrerpasa. [Ipoduraktuka pacnpocTpaneHrss BAPYCHBIX 3a00J1€BaHU.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tumbl nutanusy», «Metabonu3zm», «MUTOXOHIPUSY, «IHEPreTUYecKuil oOMeny, «XiopormiacTy», «DOTOCHHTE3Y,
«Ctpoenne JIHK», «CtpoeHue u GyHKIHMOHUpOBaHHUE TeHa», «CuHTe3 Oenkay, «['eHeTndyeckuii kony, «Bupyce», «bakrepuodarny, «CtpoeHue u
*u3HeHHbli uKn Bupyca CIIN/Ia, 6akrepuodaray, «Pemmukarus JJTHK».

O6opynoBanue: Moaenu-anmukauuu «Yasoenue JJTHK u tpanckpunuusay», «buocunres 6enkay, «CTpoeHHE KIETKW», MOJIEIb CTPYKTYPbI
JHK.

Tema 5. PasMHoOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounblii nuki, Wik KU3HEHHBIM OUKI KieTkd. MHTepdasza u mutos. [lponeccel, npoTekaromue B uHTepdasze. Perumkanus — peaxmus
matpuyHoro cunre3a JJHK. Crpoenne xpomocoM. XpoMOCOMHBINM Ha0Op — KapHOTHUI. J(MIJIOWTHBIA U TalIOMAHBI XPOMOCOMHBIE HAOOPHI.
Xpomatusl. Llutonorundeckne OCHOBBI Pa3MHOXKEHHUS U WHIWBHUIYaTIbHOTO Pa3BUTHSI OPTAHU3MOB.

Jenenue knetku — muto3. Ctaguu muto3a. IIpouecchl, npoucxoasinye Ha pa3HbIX CTaIUsAX MUTO3a. BUOIOrnYecKuii CMbICII MUTO3A.

[Iporpammupyemasi Tubeinb KJIETKH — aromnTo3.

@opMbl pa3MHOXKEHHUS OPraHU3MOB: OECIONIoe U TOJ0BOE. Buabl Oecrmojoro pa3MHOXKEHHS: JeleHHE HaJABOE, MOYKOBAHHWE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHNE, BEr€TaTUBHOE pa3MHOKEeHHE. MICKycCTBEHHOE KIIOHMPOBAHNUE OPraHU3MOB, €r0 3HAYEHHE [Tl CEJIEKIIUU.

ITonoBoe pa3MHOXKeHHE, €r0 OTINYUSA OT OECHOI0ro.

Meiio3. Ctaguu Mmetiosza. [Iponeccsl, mpoucxozsmiye Ha ctaausax Merosa. [losenenue xpomocom B Meiioze. Kpoccunrosep. buonornyeckuit
CMBICII U 3HAYE€HHE Meio3a.

['amerorenes — npoiecc 00pa30BaHus MOJIOBBIX KJIETOK y )KUBOTHBIX. [1010BBIE %Kene3bl: CEMEHHUKU U sIMUHUKUA. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMaTo30u]l, SilleKIIeTKa) — CriepMaTrorene3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS SIMIIEKIETOK U CIIepMaTO30UI0B.
OnnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTE€HE3). DOMOpHOHAIbHOE pa3BUTHE (AIMOpHOreHe3). DTanbl IMOPHOHATIBLHOTO Pa3BUTHS Y MO3BOHOYHBIX
KUBOTHBIX: JpoOJieHue, racTpyisiuus, opranorenes. [loctamOpruonanbHoe pazputre. TUIBI TOCTIMOPHOHATIBHOTO PA3BUTHS: MPSMOE, HEMPSIMOE
(mrurHOYHOE). BriusiHMe cpepl HA pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 HBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTaIUU Pa3BUTHSL.

JdemoHcTpanum:

Tabmuubr u cxembl: «POpMBI Pa3MHOKEHUS OPraHU3MOBY», «J[BOWHOE OIJIOJMOTBOPEHHE y IIBETKOBBIX pacTeHui», «BereraTmBHOE
pa3MHOXXEHUE pacTeHui», «JleneHue kieTku Oakrepwit», «CTpOCHHE TMOJIOBBIX KIETOK», «CTpOeHUE XPOMOCOMBI», «KIIETOUHBIN MUK,
«Permukanus JJHK», «Mwuto3», «Meiio3y», «lIpsamoe u Hemnpsmoe pa3BUTHEY», «['aMeTOreHe3 y MIIEKOMUTAIOMMX M 4YeloBeKa», «OCHOBHBIE
CTaJIMM OHTOT€HE3aN.

O6opynoBaHue: MUKPOCKOII, MUKporpenaparsl «CriepMaTo30uabl MIEKOIIUTAIONIETO», «SHIIeKIeTKka MiIeKomuTarnero», «Kapunokuaes B
KJIETKaX KOpeIIKa JIyKay, MarHUTHAas MOJIeb-anuinkanus «/lenenue kinetkn», moaens JJHK, Moxens MeTada3zHoit XpoMOCOMBI.

JlabGopaTopHble U MpaKkTUYecKue padoThbl:

JlaboparopHast pabota Ne 3. «HabOmonenrne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTax».

JlabopaTtopHas padota Ne 4. «/3ydeHue cTpoeHuUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpPENapaTax.



Tema 6. HaciieAcTBEHHOCTh U U3MEHYHUBOCTH OPTraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcropust pa3BuTus reHeTukd. Ponb muToNorMu ¥ 3MOpPHOJIOTMM B CTAHOBJIEHWU TeHETUKHU. Bxiang
POCCHUHCKMX M 3apyOeXHBIX YYEHBIX B Pa3BUTHE T'C€HETUKH. MeETOJbl T€HETUKH (TMOpHI0JIOTUYECKUH, LUTOT€HETHYECKHUM, MOJIEKYJISIpPHO-
reHeTu4eckuit). OCHOBHBIE T€HETUYECKUE MOHATUA. [ eHeTHUecKasi CHMBOJIMKA, UCIIOIb3yeMasi B CXeMax CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HacleJOBaHUs MPHU3HAKOB, ycTaHoBieHHble . Mennenem. MoHOrubpuaHoe CKpellMBaHue. 3aKOH €IUHO-00pa3us
ruOpu0B nepBoro mnokoneHus. [IpaBuino nomuHHpoBaHUS. 3aKOH pacIIeIUICeHUs Mpu3HaKoB. ['mmore3a uncrorel ramer. [lonHoe m HemoiHOE
JOMUHUPOBaHHUE.

JurnbpuiHoe ckpeniBaHue. 3aKOH HE3aBUCUMOIO HAacjel0BaHUs NpU3HAKOB. L{uToreHeTnueckre OCHOBBI AUTMOPUIHOTO CKpPELIMBAHUS.
Ananuzupyroniee ckpeniiBanue. Vcnonp30BaHrue aHATU3UPYIOIIETO CKPEIIMBAHUS IJIs ONIPEIeTICHHsI TEHOTUIIa OCOOH.

CuernieHHOe HaciieZjoBaHue Npu3HakoB. Pabora T. Moprana mo cremieHHOMY HaclleJJoBaHHIO T'eHOB. HapylieHue clemyieHusi reHoB B
pe3yiabTaTe KPOCCUHTOBEpA.

XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTuUecKre KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpeAeNeHHEe Moja. AyTOCOMBI U MOJOBbIE XPOMOCOMBI. ['OMOraMeTHbIe U reTeporaMeTHbIE OPTAHU3MBI.
HacnenoBanue npu3HakoB, CHEIJIEHHBIX C [10JIOM.

N3menunBoCcTh. Buabl W3MEHYMBOCTH: HEHACIEACTBEHHAs M HacieAcTBeHHas. Poib cpeabl B HEHACIEACTBEHHON W3MEHYMBOCTH.
XapakTepucTuka MOAM(PUKAIMOHHON W3MEHUYMBOCTU. BapuauuvoHHBIM psigi M BapualMoHHas KpuBas. Hopma peakuuum npusHaxa.
KonunuecTBeHHbIE U Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAITMOHHON H3MEHYUBOCTH.

HacnencrBennasi, wiM reHoTUNUYecKkas, W3MeHYMBOCTh. KoMOMHaTHBHasT H3MeHUYMBOCTh. Meilo3 U MOJIOBOM Mpolecc — OCHOBa
KOMOMHATUBHONW HM3MEHUYMBOCTH. MyTallMOHHas H3MeH4YMBOCTh. Kiaccudukanus MmyTanuii: reHHbIe, XpOMOCOMHBIe, TeHOMHbIe. YacTtoTa u
MPUYUHBI MyTauid. MytareHHbie pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacheACTBeHHON n3MenunBoct H. W, BaBuiiosa.

BuesaepHast HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHbIE METO/bI TEHETUKU YEJIOBEKA: F€HEAJOTUYECKUM, OJIM3HEI[OBbIN, [IUTOIT€HETUYECKUIA,
OMOXMMHYECKUN, MOJEKYIIpHO-TeHeTHuecKkuil. COBpeMEeHHOE OIpeAeNieHHEe T'eHOTHIA: MOJHOT€HOMHOECEKBEHHPOBaHNE, TeHOTUIIMPOBAaHUE, B
ToM umucie ¢ mnomompto [I[[P-ananu3a. HacnenctBennole 3a0oieBaHUsS YeIOBEKAa: TEHHbIE OOJIe3HH, OOJE3HU C HACIEICTBEHHOU
MIPEeIPacIoIOKEHHOCTHI0, XPOMOCOMHBIE Oone3Hn. CoMaTH4ecKe 1 TeHepaTuBHble MyTaluu. CTBONOBBIE KIeTKHU. [IpuHIUIIBI 370pOBOTO 00paza
KU3HH, TUATHOCTUKH, MPOPUIAKTUKN U JICUYCHUSI TEHETHIECKUX Oose3Held. MennKo-TeHeTuUeCKoe KOHCYJIbTHPOBAaHNE. 3HAYCHHE METUIIMHCKOMN
TeHETUKH B MPEAOTBPAIICHUH U JICYCHUN TeHETUUECKUX 3a00JIeBaHNI YelIOBEKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuip!l 1 cxembl: «MOHOTHOPHIHOE CKpEIIMBAaHUE U €r0 LIUTOT€HETHYECKass OCHOBAY, «3aKOH pacIlEIUIeHHUs] U ero IUTOreHeTHYecKas
OCHOBa», «3aKOH YHUCTOTHI rameT», «JluruOpumHoe ckpemmBaHue», «LluTomorndyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS», «Meio3y,
«B3auMmonelicTBrue aljieNbHBIX T€HOB», «[ eHeTudeckue KapThl PAacTeHUM, >KUBOTHBIX M 4YelloBeKa», «l eHeTwka mojia», «3aKOHOMEPHOCTH
HACJIEIOBAHMSI, CLETIJICHHOTO C MOJIOM», «KapuoTHumbl 4emoBeKa U KUBOTHBIXY», «BUIbl U3MEHUUBOCTHY, «MoauduKaluoHHAs U3MEHUUBOCThY,
«HacnenoBanue pesyc-pakropay», «'eHeTuka rpynn KpoBu», «MyTallioHHAs H3MEHYHUBOCTD.

O6opynoBanue: Mojaenu-anmIukanuu «MoHOTHOpHIHOE cKpeniuBaHuey, «HenmomHoe qOMUHUpOBaHUEY», «/UTHOPUAHOE CKPEUTUBAHUE,
«ITepekpéct XxpomMocoM», MUKPOCKOIT U MUKporipenapart «Jlpozoduira» (Hopma, mytanuu GopMbl KpbUTBEB W OKpackH Telna), repoapuii «I opox
ITOCEBHOM.

JlabopaTopHble U NpaKkTHYecKue padoThbl:



JlaGopaTopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHUAHOTO W JIUTHOPHIHOTO CKPEHIMBAHUSA Y IPO30(HIBI Ha TOTOBBIX
MUKpOIpenaparax.

JlaboparopHas padota Ne 6. «M3ydyenre MoaAU(PUKATNOHHON U3MEHYUBOCTH, IOCTPOCHHE BAPUAIIMOHHOTO PSJla U BAPUALTUOHHON KPUBOW».

JIaGoparopnas padota Ne 7. «AHanu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX MUKpOIpenapaTaxy.

[IpakTuueckas padbora Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesexkunst oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenekiusi Kak HayKa M IPOLECC. 3apOXKIEHUE celeKUMu U aomectukauus. Yuenue H. 1. BaBunoBa o meHTpax NpOUCXOXACHUS M
MHOT000pa3usi KyJIbTYPHBIX pacTeHUi. LIeHTpBI MPOMCXOKACHUS JOMAITHUX )KUBOTHBIX. COPT, TOPOa, IITaMM.

CoBpeMeHHbIE METOJIbl CeleKIUU. MaccoBbIii U MHAMBUIYaTbHBIM OTOOpPHI B CEJNEKLUUU pPAaCTEeHHM M KUBOTHBIX. OIEHKA 3KCTephepa.
bnuskoponcTBeHHOE cKpemuBaHue — HWHOpuAMHT. Yucras nmHUS. CKpelmuBaHHE YWCTBIX JIMHUHA. lerepo3umc, wiam TUOpUIHAS CHIIA.
Hepoactsennoe ckpemmBanue — aytopuauar. Otaanéunas rubpuanszanus u e€ ycrnexu. VMIcKkycCTBeHHBII MyTareHes U MojiydeHue MOJUIIIONUIOB.
JlocTrKEeHUsI CeIEKIUU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorus kak oTpacib Npou3BoAcTBa. ['eHHass uHkeHepus. DTanbl co3aanus pekomounantHo JIHK u TpaHCreHHBIX OpraHH3MOB.
Kierounas wnxeHepusa. Kierounele KynabTypbl. MEKPOKIIOHAIBbHOE pa3MHOXKEHUE pacTeHud. KIOHMpOBaHHME BBICOKONPOAYKTHBHBIX
CEJIbCKOXO03SCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUE U 3ThuYecKue mpodaemsl. MO — reHeTHuecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

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

TaOmuis! u cxembl: kapTa «L{eHTpbl MPOUCXOXKACHHUSI 1 MHOT000pa3us KyJIbTYPHBIX pacTeHHI», «Ilopoasl ToMaliHuX KUBOTHBIX», «CopTa
KYJIBTYpPHBIX pacTeHuil», «Otnanénnas rudbpuansanus», «Padotel akagemuka M. @. MBanosay, «[lonmumnonnus», «O0beKTbl OMOTEXHOIOTUIY,
«Kierounble KyabTyphl U KJIOHHpOBaHHUE», « KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOM.

OO6opynoBaHue: MYJISDKH IUIOIOB U KOPHEIUIOAOB JUKUX (OPM M KYJIBTYPHBIX COPTOB pacTeHMi, repbapuii «CeabCKoX03siiiCTBEHHBIE
pacTeHus».

JlabopaTopHbIe H IPaKTHYeCKHe PadoThI:

OKcKypcusi«OCHOBHBIE METO/bI M JOCTHXKEHHS CENEKLUU PACTeHUN M KUBOTHBIX (HA CEJEKUMOHHYIO CTaHIMIO, IJIEMEHHYIO (epMmy,
COPTOMCIIBITATENbHBIN YyUacTOK, B TEIUIMYHOE X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIIOIIMOHHAS OMOJIOTHS.

[IpeanochIku BO3HUKHOBEHUS IBOTIOIIMOHHON TEOPHHU. DBOJIIOIMOHHAS TEOpUs U €€ MecTO B Ouosornu. BiusiHue 3BOIOIIMOHHON TEOPUHU
Ha pa3BUTHE OMOJIOTUU U IPYTHX HAYK.

CsunerenbcTBa 3BoOIMHA. [laleOHTOIOrMYECKHE: TTOCIEA0BATENLHOCTD MOSBJICHHUS BUJOB B AJICOHTOJIOTMYECKOM JIETOMMCH, TEPEXOTHBIC
¢dopmel. broreorpaduueckue: cXoACTBO U paznuune GayH u Grop MaTEpPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOACTBA M PA3IUYMs dSMOPHOHOB Pa3HBIX BHUIOB IMO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHEIE,
aHAJIOTUYHBIC, PYIMMEHTApHBIE OPraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTa0O0JIMYECKHX MyTeH Y BCEX OpPraHU3MOB.



OpomonnonHass teopust Y. JlapBuna. Ilpeamochiiku BO3HUKHOBEHMSI apBUHU3MA. [[BHOKyIME CHIIBI 3BOJIIOUMH BHAOB 10 [lapBUHY
(M30BITOYHOE PA3MHOXKCHHUE MTPU OTPAHUYCHHOCTH PECYPCOB, HEOMPEIeIEHHAs K3MEHYUBOCTh, 0Opb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Boonnn (CTO) u €€ 0OCHOBHBIE TIOJIOKECHHUS.

Muxkposomtonus. [Tonynsanus kak eIuHUIA BU1a U 3BOJIOLUY.

JBmxymye cuiibl (pakTophl) SBONIONUKM BUAOB B Ipupoje. MyTallMOHHBIN MPOLECC U KOMOMHATUBHAST U3MEHUYMBOCTh. [lomynsiironHbIe
BOJIHBI ¥ JIpeiid) reHoB. V3011 1 MUTPALIUSL.

EctectBenHblit 0TOOp — HanpaBisoMui pakTop 3Boounnd. @OopMbl €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pe3ynbTat 3Boitonun. [IpuMeps! nprcrnocobaeHuii y oprannzMoB. ApoMopdo3bl M UIH0-aJalTalllH.

Bun u Bunoobpazosanue. Kputepuu Buga. OcHoBHBIE (hopMbl BUA00Opa30BaHus: reorpadudeckoe, IKOJIOTHYECKOe.

MaxkpoaBosrorust. @OopMbI SBOIIIOLUH: QHIIETHYECKAst, AMBEPTEHTHAsI, KOHBEpTeHTHAs, apasuienbHas. HeoOpaTuMocTh 3BONIOIHH.

[IpoucxoxaeHue oT HeCclleHUATM3UPOBAHHBIX NpeaKoB. [Iporpeccupyromas cnenuanu3anus. AJanTUBHAS pagualus.

JdemoHcTpaumnu:

[Hoptpetsr: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, . Mrouinep, A. H. Ceepuos.

Tabmuupl 1 cxembl: «Pa3BUTHE OpPraHMYeCKOro Mupa Ha 3emiie», «3apOoAbIIIM MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbl
60pbOBI 3a cylecTBOBaHHe», «EcTecTBeHHbI 0TO0pPY», «MHOTrO00pa3ue copToB pacTeHuil», «MHOroobpasue nopo KUBOTHBIXY, «[lomymsiumy,
«MyTanoHHasi U3MEHYNBOCTEY, «ApomMopdo3s, «anoanantanuny, «O0mas aerenepanusy», «/Bmwkymue cuibl sBoironum», «Kapra-cxema
mapuipyra myremectBus Y. JlapBuna», «boppba 3a cymectBoBaHue», «lIpucmocobreHHOCT, opranu3moBy», «l'eorpaduueckoe
BHJ1000pa30BaHME», «IKOJOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPAcKW, HA0Op MJIOMOB M CeMsH, KoJuleKius «[IpumMepsl 3aIuTHBIX
MPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJIeb «OCHOBHBIE HAPaBIEHUS 3BOJIIOLUNY, 00bEMHAs MoJeNlb «CTpOeHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

buoreorpaduueckas kapra Mupa, Koiekius «DopMbl COXpaHHOCTH MCKOMAEMBbIX >KMBOTHBIX U PACTCHUN», MOJENb AanIUIMKaIUs
«Ilepexpéct xpoMocoM», BiIaXkHbI€ IpenapaThl «Pa3BuTHE HACEKOMOTO», «Pa3BUTHE JATYIIKNY», MUKponpenapar «J{po3oduia» (Hopma, MyTauu
(OpPMBI KPBUTHEB U OKPACKH TENA).

JlaGopaTopHble U IpPaKTHYeCKUEe padoThI:

JIaGopatophas pabota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlabopaTtopHas padota Ne 2. «Onucanue mpucrnoco0JIeHHOCTH OPTaHu3Ma U €€ OTHOCUTEITLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuHble MPEICTABICHUSA O 3apOKICHUM >KU3HH. HaydHble TMIOTE3bl BO3ZHUKHOBEHUS XU3HM Ha 3emiie: aOMOoreHe3 W IMaHCIEepMHUSL.
Xumuyueckasi 3BOTIONMS. AOHOTeHHBIN CUHTE3 OPTaHMYECKUX BELIECTB U3 HEOPraHMUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPIKICHUE XUMUYECKOM
sBosonnu. HawanbHble aTanbl Omonorumueckoi spomoonuu. ['unoreza PHK-mupa. ®dopmupoBanne mMeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE
NpoToKJIEeTKH. [lepBbie KIIeTKH U UX 3BOIOIUA. POPMUPOBAHUE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB.

PazBuTtue xu3Hu Ha 3emuie 1o 3paM W nepuonaMm. Karapxeil. Apxeickas u npotepo3orckas spbl. [laneo3oiickas spa u €€ nmepuoabl:
KeMOpUICKUil, OpJOBUKCKUNA, CUITYPUHCKUHN, IEBOHCKUNA, KAMEHHOYTOJIbHBIN, IEPMCKUIA.

Me3so30lickas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3oiickas apa u €€ nepuo/pl: ajaeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBI.

XapakTepucTUuKa KIMMaTa U reoJIoThYecKux mporeccoB. OCHOBHBIE 3TaIlbl ABOJIOLUN PACTUTEILHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y
pacTeHui 1 KUBOTHBIX. [losiBlIEeHUE, paclBET U BBIMHUPAHUE TPYIII KUBBIX OPTAHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHHue dBOIOINH. OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIIBI OPraHU3MOB.



DOBOJIIOLIMS  YE€JIOBEKAa. AHTPOIOJOTHS KakK Hayka. Pa3BuThe TpeACTaBICHHH O TMPOUCXOXKIACHUU 4YesoBeKa. MeTonbl H3ydeHUs
anTponoreHe3a. CXoJCTBa U pa3IMuusl YeJI0BEKA U )KUBOTHBIX. CUCTEMAaTHYECKOE T0JIOKEHHUE YETIOBEKA.

JBwxyue cuisl (pakTopsl) aHTpororeHesa. HacnencrBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH 0TOOp. OOLiecTBEHHBIH 00pa3 >KHU3HH,
U3TrOTOBJIEHUE OPYAUM TpyZa, MBIIIJIECHUE, PEYb.

OcHOBHBIE CTaAuMM MW BETBH DBOJIOLUHU 4YEJIOBEKa: aBcTpanonuTekd, YemoBek ymensid, Yenosek npsamoxondmmi, Yenosek
HeaHJiepTanbckuid, YenoBek pazymHbIil. Haxonku MCKOMaeMbIX OCTATKOB, BPEMs CYIIECTBOBAHUS, 00JacTh pacpoCTpaHeHus, 00bEM TOJIOBHOTO
MoO3ra, 00pa3 )KU3HU, OPYIHMSL.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIIME Pachl: €BPOINEOUIHAs (€Bpa3HiicKas), HErpo-aBCTpaIOUIHAs (IKBATOPHAIIbHAS), MOHTOJIOUHAS
(a3uarcko-amepukaHckasi). YepTel NPUCIOCOOIEHHOCTH IPEACTABUTENEH 4YEJNOBEYECKUX pac K YCJIOBUSAM CyllecTBOBaHUS. EIMHCTBO
yenoBedeckux pac. Kputuka pacuszma.

JdemoHcTpanum:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabnuuel u cxemsl: «Bo3HukHOBeHHe COJIHEYHOH cucTeMbl», «Pa3BUTHE OpraHmdeckoro mupa», «PacturenbHas KieTka», «OKuBoTHas
KieTka», «lIpokapuornueckas kiuetka», «CoBpeMEHHas CUCTEMA OPTraHUYECKOro Mupay, «CpaBHEHHE aHATOMUUECKUX YEPT CTPOCHUS YEJIOBEKA U
4eJI0BEKOOOPa3HbIX 00e3bsH», «OCHOBHBIE MECTa MaJICOHTOJIOTHYECKUX HAXOJOK INPEJIKOB COBPEMEHHOTO ueloBeKay», «/[peBHeilue maroan»,
«/IpeBHue moan», «IlepBbie COBpeMEHHBIE TI0AN», «HeI0BEYECKHE pach».

Ob6opynoBanue: Mymspku «lIpoucxoxaenue yenoeka» (OOCThI aBCTpAIONUTEKa, MUTEKAHTPOIA, HeaHIepTaiblia, KPOMaHbOHIIA), CICIKU
WM M300paKeHHsI KAMEHHBIX OpyJIui MEepBOOBITHOIO YeIoBeKa (KaMHU-4YOMIEpHl, pyOuia, ckpedia), TeoXpOoHOJIorn4ecKasi Tabina, KOJIeKIUsI
«DOpPMBI COXPaHHOCTH UCKOMNAEMBIX JKUBOTHBIX U PACTEHUI».

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

[IpakTruueckas pabora Ne 1. «M3ydyeHue UCKONMAeMbIX OCTATKOB PACTEHHUH U )KUBOTHBIX B KOJUIEKIIUSAX).

DKCKypcus «IBOJIOLNS OPraHUUECKOro MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYYHBIN WIIM KpaeBEAUECKUM My3eil).

Tema 3. OpranusmMsl 1 OKpYyKalIIas cpena.

OKojorusi Kak Hayka. 3ajaud M pas3felibl SKOJOTMH. MeToAbl 3KOJOTHYECKMX HCCIEAOBAHUNA. OKOJIOTMYECKOe MHPOBO33PEHUE
COBPEMEHHOI0 YEJIOBEKA.

Cpenbl 0O0uTaHMs OPraHU3MOB: BO/IHAS, HA3€MHO-BO3/1yIIIHAsA, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonornyeckue Qaxrtopel. Kimaccudukamnus skoigoruyeckux (akTopoB: abMOTHUECKHE, OMOTHYECKHE M aHTpomnoreHHsle. JlelicTBue
9KOJIOTMYECKUX (aKTOPOB Ha OPraHU3MBI.

AbuoTtnueckue (hakTophl: CBET, TemIeparypa, BIaxHocTb. dotonepuonusm. [IpucrnocobieHuss opraHu3MoB K JEHCTBHIO aOMOTHUYECKUX
(dakTopoB. buonorudeckrue puTMBI.

buotnueckue ¢axTopsl. Buabl OHOTHUECKMX B3aUMOACWCTBUI: KOHKYPEHIMS, XMIIHMYECTBO, cMMOM03 U ero ¢opmel. [lapasutusm,
Koomepanusi, MyTyaliu3M, KOMMEHCalIM3M (KBapTHPaHCTBO, HaxJeOHMYECTBO). AMEHcaau3M, HeWTpaiu3M. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapPAKTECPUCTUKN MOMYIsiui. OCHOBHBIE ITOKA3aTeIU HOMYJSLUN: YUCICHHOCTb, IIJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb,
IIPUPOCT, MUTpaLys. JJuHaMuKa YMCIEHHOCTH NOMYJISALUN U €€ PEryIIsIusl.

JdemoHcTpauuu:

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



Tabmuuber u cxemsl: kapta «lIpupomubie 30HBI 3emuny, «Cpembl oOWTaHUS OpraHu3zMoBy», «Doronepuonuzmy, «llomynsmumny,
«3aKOHOMEPHOCTH POCTA YUCIICHHOCTH MOMYJISIIUU UHPY30pUU-TYDenbKn», «[IuieBbie memm.

JlabGoparopHble U NpaKkTHYecKue padoThbl:

JlaboparopHast pabota Ne 3. «Moponoruueckre 0COOCHHOCTH PACTCHHUH U3 Pa3HBIX MECT OOUTAHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[IpakTuueckas padora Ne 2. «Iloacuér mioTHOCTH NOMYIISIIMM pa3HbIX BUJOB PACTEHUI.

Tema 4. Coo01mecTBa M DKOJOrHYeCKHe CUCTEMBI.

Coo0mecTBO Oprann3MoB — 6uoneHo3. CTpyKTypsl OMOLIEHO3a: BU0BAsA, IPOCTPAHCTBEHHAs, Tpoduueckas (muimeBasi). Buabl-qoOMUHAHTEI.
CBs134 B OHOLIEHO3E.

DKoJjoruveckre cucreMbl (d9kocuctembl). [loHsiTue 00 3KocucTemMe M OuoreoneHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCUCTEMBI:
MIPOYLIEHThI, KOHCYMEHTBI, peaylieHThl. KpyroBopoT BeuiecTB U MOTOK PHEPTHH B dKOocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCHUCTEMBI.
[Tumessie e 1 cetr. OCHOBHBIC TOKA3aTENN dKOCHUCTEMBI: OMOMacca, MPOIYKIHA. DKOJOTHYECKUE MUPAMUIBL MPOIYKIIMHA, YUCICHHOCTH,
6uromaccel. CBOMCTBA 9KOCHCTEM: YCTOMYUBOCTh, CAMOPETYIIsALuUs, pa3BuTHe. CyKiieccus.

[TpupoaHbIe 5KOCHCTEMBI. DKOCHCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO MJIH IIHPOKOIUCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBL. YpOosKkocucTeMbl. buonorndyeckoe M XO3SHCTBEHHOE 3HAYEHUE AarpodKOCUCTEM H
ypOOIKOCHCTEM.

buopasnoobpasue kak GpakTop ycToMunBOCTH 3KocucTeM. CoxpaHeHnue OMOIOrHuecKoro pasHoodpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykrypa Ouochepsl. Kupoe BemectBo u ero GpyHkiuu. OcoOeHHOCTH
ouocdepsl Kak r1o0anbHoi 9kocucTeMbl. J[MHaMUYeckoe paBHOBeCHE U 0OpaTHas CBS3b B buocdepe.

KpyroBopoTs! BemecTB 1 OMOT€OXMMUYECKHE IIUKIIBI JIEMEHTOB (yTiepo/a, a30Ta). 30HAIBHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onocdepe 3eminn. AHTpONOreHHbIE H3MEHeHUs B 6uocdepe. ' modanbHbIE 3KOTOTHYeCKHE MPOOIEMBI.

CocymiectBoBanue mnpupoabl u dYenoBeuecTBa. CoxpaHeHwe Ouopa3sHooOpa3us Kak OCHOBa ycTroWdymBocTH Ouocdepsl. OcHoBa
paIMoOHAaIBLHOTO YIIPABIEHUS MPUPOTHBIMU PECYPCaMU U X UCTIONB30BaHueE. JlocTrKeHUsT OUONIOTHH U OXpaHa MPUPO/IBL.

JdemoHcTpaumuu:

IToptpetsr: A. [Ix. Tencin, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxembl: «llumessie enuy, «buoeHo3: coctaB U cTpykTypay, «IIpupoaasie coobmecTBay, «llenmu mutanusy», « IKOIOTHIECKas
nupamunaa», «buocdhepa m dyemoBeky», «IKocHCTEMa HIMPOKOIHMCTBEHHOTO Jeca», «JKOCHCTeMa XBOWHoOro leca», «buoreHo3 Bomoémay,
«ArporieHo3», «[IpumepHBIe aHTPOTIOTEHHBIE BO3JCHCTBUS Ha MPHUPOLY», «BakHeHIne MCTOYHUKN 3arpsi3HEHUS BO3/AyXa W TPYHTOBBIX BOIY,
«[TouBa — BakHe#mIast cocrapisitomas Ouocdeprr», «DakTopsl Aerpananuu mousy, «llapHukoBwiii 3PdexT», «DPaKTOpbl PaHMOAKTUBHOTO
3arpsisHeHUsT Omocdepn», «OO0mas cTpykrypa Ouochepsr», «PacmpoctpaneHue xu3Hu B Ouochepe», «O30HOBBIN dSKpaH Ouochepsn,
«KpyroBopot yrinepoga B Omochepe», «KpyroBopor azora B mpuponae». OOopynoBaHUE: MOJENb-aNIUIMKANUs «TUIUYHBIE OUOIICHO3BI»,
repbapuii «PacTuTenbHble cooOILIeCTBa», KoJUIeKIuu «buonenos», «Bpenurenn BaKHEWIIUX CEbCKOXO3SMCTBEHHBIX KYyJIbTyp», Tepbapuu u
KOJUIEKIIMH PACTCHHI U KUBOTHBIX, IPHHAJIJICIKAIINE K Pa3HBIM SKOJIOTHUECKUM TpymmnaMm ogHoro Buaa, Kpacnas kaura Poccuiickoit @enepanun,
M300paKeHUS OXPaHsIEMbIX BUJIOB PACTEHHI U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 BUOJIOI'NN HA BA30BOM YPOBHE CPEJJHEI'O OBILET'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycraHaBiauBarOTCA TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYalONIMMHUCS TPOTPaMM CpPEIHEro OOIIero
00pa30BaHMs: TMYHOCTHBIM, METAPEAMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHs IMpeameTa «bHoNOrus» BbIAEIEHBI CIEAYIOLIME COCTaBIAIOIIME: OCO3HAHUE
00y4aroIUMUCsT POCCHICKON TPa)KTaHCKOW MACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIIPENICIICHUIO, HaJTMINe
MOTHBAIlMK K OOY4YeHHIO OWOJIOTMH, IEJICHAINPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TpaJuLUN pPa3BUTUS OMOJIOIMYECKOIO 3HAHHUS, TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUIMXcs pPYKOBOJICTBOBATHCA B CBOEH
JESTeIbHOCTH 1[EHHOCTHO-CMBICJIIOBBIMM  YCTaHOBKaMH, MPUCYIIMMH CHUCTEME OHOJIOTMYECKOTO OO0pa30BaHMs, HaIMYUE HSKOJIOTUYECKOTO
[IPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTh LIEJIM U CTPOUTD KU3HEHHBIE IIJIaHBbI.

JIndHOCTHBIE pe3yabTaThl OCBOCHUS Npenmera «buojorus» nocTUramoTcs B €IMHCTBE Y4eOHON M BOCHUTATENBHOM JEATEIHHOCTH B
COOTBETCTBUM C TPAJAULIMOHHBIMU POCCUICKUMHU COLMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U AYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU B
o0IIecTBe NpaBWIAMU M HOPMaMHU IMOBEJEHHS M CHOCOOCTBYIOT IPOLECCaM CaMOIIO3HAHMs, CAMOBOCHUTAHUS M CAMOPA3BUTHUS, Pa3BUTHUSA
BHYTPEHHEHN MNO3ULMHU JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TPyJa M CTaplIEMy IOKOJICHHWIO, B3aHMHOTO
yBa)KEHHsI, 0EPEXKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACJIEIMIO U TPAJUIMIM MHOTOHALMOHAIBHOTO Hapona Poccuiickoit deneparuu, npuposie u
OKpY>Karollen cpene.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs Yy4eOHOro mnpenMera «buoJOrHs» JOIKHBI OTpa)XkaTb T'OTOBHOCTH M CIHOCOOHOCTH OOyYaromuxcs
PYKOBOJICTBOBAThCS C(OPMUPOBAHHON BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TMO3WTHUBHBIX BHYTPEHHHUX
yOeXIeHH, COOTBETCTBYIOIINX TPAAUIIMOHHBIM IIEHHOCTSAM POCCHICKOr0 00LIecTBa, paclIMpEeHUE KU3HEHHOTO OIBbITA U ONbITAa AEATEIbHOCTU B
IIPOLIECCE peaTn3allii OCHOBHBIX HAIIPABICHNUN BOCIIUTATEIbHOM IE€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1)rpasxaanckoro BOCHMTAHUS:

c(OPMHUPOBAHHOCTH IPAKJAHCKOM MO3UIIMU 00y4aIOLIErocsl Kak aKTUBHOTO M OTBETCTBEHHOTO YIEHA POCCUUCKOro OOIIeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH, YBaXKEHUE 3aKOHA M ITPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOMW NEATENBHOCTH IPHU CO3/1aHUU Y4E€OHBIX MPOEKTOB, PEIIEHUH YYeOHBIX M MO3HABAaTEJIbHBIX 3a/ad,
BBINOJIHEHUH OMOJIOTMYECKHX KCIIEPUMEHTOB;

CIOCOOHOCTH OIpeNesATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HHU U OOBSACHSATH €€,

YMEHUE YYMTHIBaTh B CBOMX JCUCTBUSX HEOOXOAMMOCTh KOHCTPYKTMBHOTO B3aMMOJACHCTBHS JIIOJEH C pPa3sHBIMH YOeXKIECHUSIMH,
KYJIbTYPHBIMHU [IEHHOCTSIMU M COIL[MAJIBHBIM MOJIO0XKEHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX, IO3HABATENBHBIX W MCCIEIOBATEIbCKUX 3ajad,
YBaXXUTEIBHOTO OTHOLLIEHUS! K MHEHHIO OIITOHEHTOB MPU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:



c(OPMHPOBAHHOCTh POCCUHCKOW TPa)KTaHCKOM HACHTHYHOCTH, NATPUOTHU3MA, YBAXKEHUS K CBOEMY HapOIy, UyBCTBa OTBETCTBEHHOCTH
nepen PonnHoii, ropaoctu 3a cBoii kpai, cBoro PouHy, CBOM S3bIK U KYJIBTYPY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHATILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOUIEHHE K IPHUPOJHOMY HACIEAUI0 M IaMATHUKAM IPUPOJBL, JOCTHKEHHAM Poccun B Hayke, MCKYcCTBE, CIOpPTE,
TEXHOJIOTHUSIX, TPYAE;

CIOCOOHOCTH OIICHMBATH BKJIAJ POCCUHCKUX YyYEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTWH, TOHUMAHHs 3HAYCHUS OMOJIOTUU B MO3HAHUU
3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKa U COBPEMEHHOI0 O0IIEeCTBA;

uzelHas yoexx1€HHOCTh, TOTOBHOCTH K CIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LICHHOCTEN POCCUIICKOT0 HApPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CTIIOCOOHOCTH OIIEHUBATH CUTYALIMIO ¥ IPUHUMATh OCO3HAHHBIC PEHICHHUS, OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUUBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOILEHUE K CBOMM POAMTENSAM, CO3/IaHHI0 CEMbU Ha OCHOBE OCO3HAHHOI'O NPUHATHSA LIEHHOCTEH CEeMEHHOW >KU3HU B
COOTBETCTBHUH C TpaAULIUAMU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas 3CTETUKY ObITa, HAYYHOIO M TEXHHYECKOTO TBOPUYECTBA, CIOpPTa, TPYyJa, OOIIECTBEHHBIX
OTHOIIICHHH;

ITOHMMAaHHE SYMOLIMOHAJIBHOTO BO3ACUCTBHS JKUBOU NPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPA)KEHUIO B PAa3HbBIX BUJIaX UCKYCCTBA, CTPEMJIEHUE TPOSBIATH KAUeCTBA TBOPUYECKOMN IMYHOCTH;

5) pusnueckoro BocnuTaHus, GOpMUPOBAHMSA KYJIbTYPhI 310POBbSI H IMOLMOHAJIBLHOIO 0J1ar0NOJIy4Hus:

MMOHMMAaHHUE U peaju3alus 3J0pOBOro U Oe3omacHoro oOpas3a KU3HU (370pOBOE MUTAHHUE, COONIIOIEHUE TUTMEHUYECKUX MPAaBHI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHUH U OTIbIXa, peryinspHas (u3nyeckas aKTUBHOCTh), OEpEKHOro, OTBETCTBEHHOI'O U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMaHHE LEHHOCTH IMPaBUJ MHIUBUAYAJIBHOIO U KOJUIEKTHBHOTO O€30MacHOr0 MOBEACHMS B CUTYAIMSX, YIPOXKAIOIIUX 370POBBIO U
JKM3HU JIIONICH;

OCO3HAHME TOCIEACTBUIA U HEMIPUATHUS BPEIHBIX NPUBBIUEK (YIOTPEOIECHHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K aKTHBHOH AESTEIbHOCTH TEXHOJOTHYECKOW M COIMAIIbHOM HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMHUPOBATH, MJIAHUPOBATh U
CaMOCTOSITENTLHO BBIMOJIHATh TAKYIO 1E€ATEIbHOCT;

UMHTEPEC K pazlu4HbIM cdepaM MNpodeccCHOHANbHON IesTeNbHOCTH, YMEHHME COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymiell mpodeccuu u
peann30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IJIaHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TIPOTSHKEHUN BCEH KU3HHU;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

HKOJIOTMUYECKH 11eIec000pa3HOe OTHOUICHHE K MPUPOIEC KaK UICTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS;



MOBBIIICHUE YPOBHS IKOJIOTUYECKON KYIbTYpPhI: TPUOOPETEHUE OMBITA TUIAHUPOBAHHMSI MIOCTYIKOB U OLIEHKH UX BO3MOXKHBIX TOCIIEICTBHIA
IUIsL OKPYIKAIOIIeH CpeJIbl;

OCO3HaHUE TT100aTHHOT0 XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTeH UX PelIeHHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETacMble TPU H3YYECHUH OWOJIOTUM 3HAHHWS M YMCHHS IPH PEIICHHH MPOOJIeM, CBS3aHHBIX C
paIoHaIBLHBIM IPUPOIOTIOIB30BaHUEM (COOIIOICHUE MPABUII MIOBECHHS B IIPUPOJIC, HAITPABJICHHBIX HA COXPaHEHUE PABHOBECHS B SKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HENpUATHE [EHCTBUI, NPUHOCIIIUX BpeI OKPYKAIOMIEH MPUPOJAHON Ccpele, YMEHUE MPOTHO3HPOBATh HEOIAronmpHsITHBIC
HKOJIOTUYECKHUE TTOCIICACTBUS PEANPHHUMAEMBIX EHCTBUN M IPEIOTBpAIATh UX;

HAJIMYUE PA3BUTOTO JKOJOTHYECKOTO MBIIUICHUS, DKOJOTHYECKON KYJIbTYphI, ONBITA JEATCIEHOCTH 3KOJOTHYCCKOW HAIPABJICHHOCTH,
YMEHUSI PYKOBOJICTBOBAThCSI MMM B ITO3HABATEIbHOH, KOMMYHUKATHBHOW W COIMAILHOW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKOU
JEeSTEIIbHOCTH YKOJIOTHYECKOM HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 IO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO pAa3BUTHS HAyKd W OOIISCTBCHHOW NPAKTHKH,
OCHOBAHHOTO Ha JIUAJIOTE KYJIbTYP, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHPE;,

COBEPIICHCTBOBAHNE SI3BIKOBOUM M YMTATEIHCKOM KYIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHUS MEXKTY JIFOJIbMHU U IIO3HAHUS MUPA;

MOHUMaHKe crenuduku OMOJIOTUU KaK HAyKH, OCO3HaHUs €€ poyid B (POPMHPOBAHUHU PAI[MOHAILHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU
IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €MHCTBE MPUPOJIBI, YeJIOBEKa M OOIIECTBA, B IO3HAHUHU IIPUPOTHBIX 3aKOHOMEPHOCTEH
U pelIeHuH nMpo0IeM CoOXpaHEHHs MPUPOTHOTO PAaBHOBECHS,

yOKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISI COBPEMECHHON IUBUIN3AIIMU: 00ECIICUCHHS] HOBOTO YPOBHS Pa3BUTHS MEIHUIIMHBI, CO3/IaHUE
MEPCTIIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX peIIaTh PEeCypCHbIe MPOOIEeMbl Pa3BUTHs YEIOBEYECTBA, MOMCKA MyTeH BBIXOJAa U3 TNIOOATBHBIX
IKOJIOTHUECKHUX TIPoOJieM W OOecredeHus IMepexoia K yCTOWYMBOMY Pa3BHTHIO, PAIlMOHATHLHOMY HCIIOIB30BAHUIO MPHPOIHBIX PECYPCOB U
(hOpMUPOBAHHIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOTYYCHHH OHMOJIOTHUYCCKUX 3HAHWM B IIEJISIX IMOBBIMICHUS OOIICH KyJIbTYphI, €CTECTBEHHO-HAYYHON TPaAaMOTHOCTH,
KaK COCTaBHOM 4acTH (pyHKIIMOHAIBHOM rpaMOTHOCTH oOydaromuxcsi, GopMuUpyeMoit Mpy U3y4eHUU OHOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB ITO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOJTydacMble 3SHAHUS IS
aHalM3a U OOBSICHEHHUS SBICHUI OKPYKAIOIIET0 MHUpa M MPOUCXOASIINX B HEM H3MEHEHHH, YMEHHE JelaTh 0OOCHOBAaHHBIC 3aKIIOUEHHUsS Ha
OCHOBE HaYYHBIX (PAKTOB M UMEIOIIUXCS TAHHBIX C IIETbI0 TOJyYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSATEIHHO UCIOJIB30BaTh OMOJIOTHYECKHUE 3HAHUS JUIS PEIISHUS TPOOJIeM B PeabHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHWE IICHHOCTH HAyYHOW JESATCIIbHOCTH, TOTOBHOCTH OCYIICCTBIIATH IPOCKTHYID U  HCCIICJOBATEIBCKYIO JCSITEILHOCTD
WHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTB U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY TIOJTYUYEHUIO HOBBIX 3HAHUI 110 OMOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI



MeramnpeaMeTHble pe3yabTaThl OCBOCHUS y4eOHOro mpeamera «bruonorusy BKIIIOYAIOT: 3HAYMMBIE 7SI (POPMHPOBAHUS MHUPOBO33PEHUS
00yJaronmxcss MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIC IOHATHSA, OTPAKAIOIIME IICJIOCTHOCTh HAyYHOH KApTUHBI MUpA H
crenu(uKy METOJOB TO3HAHMS, MCIOJIh3YEMbIX B €CTECTBECHHBIX HayKax (BEIIECTBO, JHEPTHs, SBICHHUE, MPOIECC, CHCTEMa, HAyYHBIA (axT,
MIPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIECIOBaHHME, HAOIIOJCHHE, M3MEPEHUE, DKCIIEPUMEHT M JPYruX), YHHUBEpPCAIbHBIC
yueOHble 1eHCTBHS (TI03HABaTEIbHbIC, KOMMYHUKATUBHBIC, PETYISTHBHBIE), oOecneunBatomume GpopmMupoBanue GyHKINOHATHHON IPaMOTHOCTH U
COIMAIBHONW KOMIIETEHIIMH O0YyYalOIIMUXCs, CIIOCOOHOCTh OOYYArOIIMXCsI UCITOIB30BaTh OCBOCHHBIC MEKIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE
3HaHUS U YHUBEPCAJIbHBIC YUeOHbBIE ICHCTBUS B IO3HABATEIILHON U COLMAIbHON TPAKTHKE.

MeranpeaMeTHbIe pe3ybTaThl OCBOSHHUS MTPOTPAMMBI CPETHEr0 00IIero 00pa30BaHUs TOJDKHBI OTPaXKaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMHU A€HCTBUAMM:

1)0a30Bble JJOrHYecKUe AeHCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTM3UPOBATH IPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUHW 3HAHWHN NPHEMBI JJIOTUYECKOTO MBINUICHHS (aHaiIM3a, CHHTE3a, CPABHECHHMS, KiacCHU(pUKAIUU, 000O0IICHU),
PacKpbIBaTh CMbICT OMOJIOIMUECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIE IPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSAMHU );

OTpEACNATh IeNU JIeATENIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JIOCTHIKEHHUS, COOTHOCHUTH pE3YyJibTaThl JEATEIBHOCTH C
IIOCTAaBJICHHBIMHU ILICJIISAMU

HCII0JIh30BaTh OMOJIOTMYECKUE TTOHATHUS 1)1 OObsICHEHUs (DAKTOB U SBJICHUHN KMBOM MPUPOJIBI;

CTPOUTH JIOTHYECKUC PACCYKIACHUA (I/IHIIYKTI/IBHBIGS, ACAYKTHUBHBIC, II0 aHaHOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTU M IMPOTHUBOPECUHA B
paccMaTpuBaeMBbIX SBICHHSX, (DOPMYIUPOBATH BHIBOJIBI U 3aKTIOUCHHUS,;

INPUMCHATE CXEMHO-MOACIBHBIC CPEACTBA IJId MPEACTABIICHHA CYIICCTBCHHBIX CBSI3ell WM OTHOIICHHUU B HN3Yy4aCMbIX 6I/IOJ'IOFI/I‘IGCKI/IX
00BEKTaX, a TAaKXkKe MPOTUBOPEUUH Pa3HOTO POJIa, BHISIBJICHHBIX B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUTAH pelIeHUs MTPOOJIEMbI C YIETOM aHAIM3a UMEIONTUXCS MAaTEPUATIBHBIX M HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUM JIEATETbHOCTH;

KOOPAWHHUPOBATH U BBINIOJIHATH pa60Ty B YCIIOBUAX pCAJIBHOT'O, BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHﬂ;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2)0a30Bble HCCIeN0BaATEIbCKHE 1eHCTBUS:

BIIQJIETh HaBBIKAMHU Y4e€OHO-HCCIIEIOBATENIbCKOW M TMPOEKTHON JesATENbHOCTH, HaBBIKAMH pa3pelieHus mnpobijeM, CHOCOOHOCTHIO H
TFOTOBHOCTBIO K CAMOCTOATCIIBHOMY IMOUCKY MCTOAOB PCIICHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHUSA;

MCIOJIb30BaTh Pa3jMyYHbIe BUABI ACSITEILHOCTH MO MOMYyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIUU, TPEOOPa30BaHUI0 M MPUMEHEHUIO B
y‘-Ie6HI)IX CUTyallusX, B TOM YHCJIC ITPU CO3JaHUU y‘Ie6HBIX N COOMAIIBHBIX ITPOCKTOB,

(hopMUPOBATh HAYYHBIH TUIT MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOIOTHEH, KIIFOUEBBIMH MOHSATHUSAMHI U METO/IaMU;

CTaBUTH U (POPMYyTUPOBATH COOCTBEHHBIC 3a/1aUM B 00Pa30BATEIHPHON IEATEILHOCTH M JKU3HEHHBIX CUTYAIUsX;

BBISIBIIATh NPUYUHHO-CIIEJCTBEHHBIE CBS3M M aKTyaJlUM3UpPOBATH 3a/auy, BBIABUTaTh THIOTE3y €€ pEIIEHUs, HAXOAUThb apTyMEHTBI s
JTIOKa3aTelIbCTBA CBOMX YTBEP)KIICHUM, 3a/1aBaTh TapaMETPhl M KPUTEPHUH PEIICHUS;

AHAJIM3UPOBATDH MMOJTYYCHHBIC B XOAC PCHICHUA 3aJa4r PC3YJIbTAaThl, KDUTUYCCKU OLUCHUBATH UX JOCTOBCPHOCTD, IPOTrHO3UPOBATH U3MCHCHUC
B HOBBIX YCJIOBHSIX;

JaBaTh OLEHKY HOBBIM CHUTYAI[UsM, OIEHUBATH MPUOOPETEHHBIH OIBIT;



OCYUIECTBIISTH LI€JICHANIPABICHHBIH MMOUCK MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBHS B MPO(ECCHOHATBHYIO CPELY;

YMETb NMEPEHOCUTH 3HAHUS B MTO3HABATENIbHYIO M MPAKTUYECKYIO 00IaCTH KU3ZHEACSITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE UJIEH, MIpe/jiaraTb OpUTruHajIbHbIC MOAXOAbI U PELICHUs, CTAaBUTh MPOOIEMBbl U 3a/1a4H, JOMYCKAIOUIUE aJbTepHATUBHBIC
peuienus.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(pOpPMAIMU (TEKCTe YUeOHOTO MOCOOUs, HAyYHO-TIOMYIAPHON TUTEpaType, OMOJOTHUECKUX
CIIOBapsIX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0azax JaHHBIX, B VHTepHeTe), aHaNIM3UpOBaTh HHPOPMAIMIO Pa3TUYHBIX BUIOB U GopMm
MMpEACTABJICHUA, KDUTUUCCKHU OLICHHUBATDH cé JOCTOBCPHOCTb U HCIIPOTUBOPCUUBOCTD,

(dbopMynupoBaTh 3aMpochl U MPUMEHITh PAa3JIMYHbIE METOMABI MPH MOHMCKE U OTOOpe Ouonoruueckoil mHbopMmanuu, HEOOXOIUMOUN AJis
BBITIOJIHCHU A y‘~I€6HI)IX 3aJa4,

MpUOOpETaTh OMbBIT HCIOIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, COBEPIICHCTBOBATh KYyJIbTYpy AaKTUBHOTO
HCIIOJIb30OBAHHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCM,

CaMOCTOSITENILHO BBIOMpaTh ONTUMAJIbHYIO0 (OpMY IpEACTaBIeHUs Ouonornueckoil napopmMaiuu (cxemsl, rpaduku, TuarpaMmbl, TaOJIULIbI,
PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPENICTBA MpHU padoTe ¢ Ouonoruueckoi nHpopmammein: IpUMeHATh XUMUYecKue, (U3nIecKue u
MaTeMaTHUYeCKUe 3HAaKU M CUMBOJIbI, (hOpMyIibl, aOOpeBUaTypy, HOMEHKJIATYpy, MCIOJIb30BaTh M NMPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIUYECKHE
CpelICTBA HATMISAHOCTH;

BJIAZICTh HABbIKAMU pacCliO3HAaBaHWA WU 3alIUTHI I/IH(l)OpMaIII/II/I, HH(l)OpMaHHOHHOﬁ 0€e30MMacHOCTH JIMYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH JA€HCTBHAMM:

1)o0menue:

OCYIIECTBISATH KOMMYHHKAITMHU BO BCeX c(epax »KU3HU, aKTUBHO Y4acTBOBAThH B IMAJIOTe HIIM JUCKYCCHUU IO CYHIECTBY 00CYX/1aeMOM TeMbI
(YMCHI/IG 3aaaBaTb BOIPOCHI, BBICKA3bIBATH CYXICHHA OTHOCHUTCIBHO BBIITOJHCHUA npezmaraeMoﬁ 3ala4i, YYUTbIBATb HWHTCPCCHI U
COrJIaCOBAaHHOCTh MO3ULUI JPYTMX YYACTHUKOB JUAJIOra WK JUCKYCCUN);

pacrio3HaBaTb HeBep6aJ'II)HI)Ie CpeacTBa O6HI€HI/I5[, IMOHUMATh 3HAUYCHUC COLUMAJIBHBIX 3HAKOB, IMPCAIIOCBIIIOK BO3SHUKHOBCHHA KOH(i)J'II/IKTHBIX
CUTYaIui, yMETh CMSIr4aTh KOH(JIUKTHI U BECTU NIEPETOBOPHL;

BJIAZACTE pPas3IMdYHbIMU crnocobamu 06H1€HI/I$[ n B33HMO)IC§ICTBI/I$I, IMOHMMAaTb HAMCPCHUSA OPYTruUux moneﬁ, MMPOABJIATE YBAXUTCIBHOC
OTHOIIIEHHE K COOECEAHHKY U B KOPPEKTHOU opme PopMyTupOBaTH CBOM BO3PAKECHHS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2)coBMeCTHAS 1eATEJIbHOCTD:

MOHUMAaTh M UCIHOJB30BaTh MPEUMYIIeCTBa KOMAaHAHONW W WHIUBUAYyalbHOW pabOThl NpU pEHIeHHH OWOJIOrMYecKOd MpoOsIeMsl,
000CHOBBIBATh HEOOXOAMMOCTH MPUMEHEHUS TPYIIOBBIX ()OPM B3aMMOICHCTBUS TP PEIICHUH yUeOHOW 3aauH;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JCHCTBHI ¢ y4€TOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)KI0Tr0 YeHa KOJIJICKTUBA;

NpUHUMATh LCIIN COBMECTHOU ACATCIIBHOCTH, OPraHU30BLIBATL W KOOPAWHUPOBATH I[GﬁCTBHSI no eé JOCTHUXKECHUKO: COCTAaBJIATH IIJIaH
JEHCTBUM, pacpeieIsATh POJIU C y4ETOM MHEHUH YJ4aCTHUKOB, OOCYKIATh PE3YJIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh KAY€CTBO CBOETO BKJIAJa M KAXKJIOTO YYACTHUKA KOMaH bl B OOIINI pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;



IIpeiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C O3ULIUHA HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIIATh IO3UTHBHOE CTPATErMYECKOE IOBEJCHME B pPA3IMYHBIX CHUTYaLUsAX, MPOSIBIATH TBOPYECTBO U BOOOpaXKeHHE, OBITh
MHULUATUBHBIM.

OgBy1ajeHNne YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

1)camoopranusanus:

UCIIO0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIs BBISBICHUS IIPOOJIEM U UX PELICHUS B )KU3HEHHBIX U yUEOHBIX CUTYyalUsX;

BBIOMPATh HA OCHOBE OMOJIOTHUECKUX 3HAHUH 11€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JCWCTBUSAX U MOCTYIKAX IO OTHOILICHUIO K KUBOU
IIPUPOJE, CBOEMY 3JJ0POBBIO U 370POBbI0 OKPYKAOIINUX;

CaMOCTOSITENTFHO OCYIIECTBIISATh O3HABATEIBHYIO JCATEIBHOCTD, BEISIBIATH MPOOJIEMBI, CTABUTH M (POPMYIIUPOBATH COOCTBEHHBIE 3a7aull B
00pa3oBaTeNbHON AEATEIBHOCTH U KU3HEHHBIX CUTYalLUsX;

CaMOCTOSITENILHO COCTABJISITh IJIaH PEIICHUs TPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JiesIaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO LIMPOKOM SPYAMLUU B PA3HbIX OOJNACTSAX 3HAHWUH, I[OCTOSHHO IIOBBIIIATH CBOM
o0pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISM;

BJIaJIeTh HAaBBIKAMU MO3HABATENbHOM pedaeKcHM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHI M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHUH, MCTIOJIb30BaTh MPUEMBI pepiieKCHH Ui OLIEHKU CUTYalllH, BHIOOpa BEPHOTO PEIICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEIIEHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAIHU3€E Pe3yNbTaTOB AEITEIbHOCTH;

3)npunsaTHe ce0 M APYrux:

MIPUHUMATD ce0sl, TOHMMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTATOB IEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

HNPEIMETHBIE PE3YJIBTATBI

[IpenMetHbie pe3ynbTaThl ocBoeHus mporpammbl COO mo Ouonoruw Ha ©a30BOM YpPOBHE BKIIOYAIOT CHEIUPUYECKHE UIsI YIeOHOTO
npenMera «buonorus» HaydHble 3HAHHUS, YMEHHS U CHOCOOBI NEHCTBUIl 1O OCBOCHMIO, MHTEPIPETAlMM U NMPEoOpa3oBaHMUIO 3HAHWM, BUIBI
JESITEILHOCTH TI0 MOJYYCHHIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHWMA B Pa3IMYHBIX yYEOHBIX CHUTYaIUSAX, a TAKXKE B PEAbHBIX KU3HCHHBIX
CUTYaIUsiX, CBSI3aHHBIX ¢ OMojorueil. B mporpamme npeaMeTHblie pe3yibTaThl IPEICTaBICHBI IO ToJaM 00yUYeHHUSI.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO mpenmMeta «buonorus» ¢ 10 knacce TOMKHBI OTPAXKATD:



c(hOpPMUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJOTHUHU B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MHpPa U HAYYHOI'O MHPOBO33PEHMS, O BKJIAJE POCCHUHUCKUX U 3apyOexHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, GyHKIIMOHAIEHON rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAepkaHHe OHOJOTHYECKHMX TEPMUHOB W TOHSATUH: KU3Hb, KJIETKa, OpraHu3M, MeTadonu3m (0OMEH BelIeCTB U
MpEeBpalleHUe JHEPruu), ToMeocTa3 (CaMOpEeryJisiiusi), YpOBHEBas OpraHU3allds J>KUBBIX CHCTEM, CaMOBOCHpPOU3BEICHUE (PErpOoyKIus),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PA3BUTHUE;

YMEHHE W3JIarath OMOJOTHYECKHE Teopuu (KICTOYHAs, XPOMOCOMHAs, MyTAallMOHHAs, IICHTPAJbHAs JOTMa MOJEKYISIPHOW OMOJIOTHH),
3akoHbl (I. Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 meHTpax MHOTooOpaswsi U MPOMCXOXKICHUS KyJIbTypHbIX pactenuid H. U.
Basusioa), onpenensiTe rpaHMIlbl KX MPUMEHHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHME BIAJCTh METOJAAMHM HAYy4YHOTO MO3HAHUS B OHOJOTHHM: HAONMIOJEHHE M ONMUCAHHE >KUBBIX CHUCTEM, MPOIECCOB U SIBICHUM,
OpraHu3alys W TMPOBEACHHE OHOJIOTMYECKOTO JKCIIEPUMEHTA, BBIJIBHDKCHHE THUIOTE3bl, BBIABICHHUE 3aBUCUMOCTH MEXY HCCIEAyEMbIMU
BEJIMYMHAMHU, OOBSACHEHHUE MMOJIYYEHHBIX PEe3y/bTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX MOHSATHH, TEOPHH M 3aKOHOB, YMEHHE JeNaTh BHIBOJBI Ha
OCHOBAHHH TOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBLACATH CYHIECTBEHHbIC PU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U 3YKAPHOT, OJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX OPTaHH3MOB,
OCOOCHHOCTH IPOIIECCOB: OOMEHA BEUISCTB M NPEBPAIICHHUS JHEPrUU B KIETKE, (OTOCHHTE3a, ITUIACTUYCCKOTO0 W SHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, Mei103a, OTUIOAOTBOPEHUS, PAa3MHOXKEHHS, UHIUBUAYAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHE3);

yMEHHUE MTPUMEHATDH MOJTyUYE€HHBIE 3HAHUS JIs1 OOBSICHEHUSI OMOJIOTMUECKHUX MPOIIECCOB U SIBJICHUH, /ISl IPUHATHS MPAKTHUECKUX PEIICHUN B
MOBCETHEBHOM KU3HU C I1eNIbI0 00ecreueHrs 0e30MacHOCTH CBOETO 3[I0OPOBBS U 37J0POBBSI OKPYKAIOIIKMX JFOJIEH, COOMIOACHHUS] HOPM IPaMOTHOTO
MOBEJICHUsI B OKpY)KAIOlIeH MPUPOJHON Ccpele, MOHUMaHWE HEOOXOJUMOCTH WCIOJIb30BaHUS JTOCTHKEHUH COBPEMEHHON OWOJIOTHH U
OMOTEXHOJIOTH sl pAallOHATIBLHOTO MPUPOIOTIOIB30BAHUS;

YMEHHUE pellaTh JIEMEHTApHbIE TeHETUYECKUE 3aJa4l Ha MOHO- M JUTHOPUIHOE CKpElIMBaHME, CIICTUICHHOE HACJIeI0BaHUE, COCTaBIAThH
CXE€MbI MOHOTHOPUTHOTO CKpEIIUBaHUS 7S TIPECKa3aHUs HACIEOBaHHS MPU3HAKOB Y OPTaHU3MOB;

yMEHUE BBIMOMHATH Ja00OpaTopHble W TpPAaKTHYECKHE paboThl, COOMIOAaTh MpaBwia Mpu padboTe ¢ ydeOHbBIM u J1abOpaTOPHBIM
000pyIOBaHUEM;

yYMEHHE KPUTHYECKH OIICHUBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO OMOJIOTHUECKOTO COJIEPIKAHMS, BKIIFOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
W3 pPa3UYHBIX HCTOYHUKOB (CpelcTBa MaccoBOM HH(OpPMANMM, HAYYHO-TIOMYNISPHBIE MaTepuaibl), ITHUYECKHE AacCHeKThl COBPEMEHHBIX
HCCIICIOBAHUN B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHM;

yYMEHHE CO3/1aBaTh COOCTBEHHbBIE MICHhbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast OMOIOTnYecKyt0 HH(POPMAIIHIO U3 HECKOIBKUX UCTOYHHUKOB,
TPaMOTHO MCIOJIb30BaTh OHATHIHBIN armmapaT OMOJIOTHH.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO mpenmMeta «buonorus» ¢ 11 knacce NOMKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHHWI O MECTE U POJIH OMOJIOTHH B CHCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUHN COBPEMEHHOM
€CTECTBCHHO-HAYYHONH KApTHUHBI MHpPa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
ouonoruu, GyHKIMOHAILHON rPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHsl )KU3HEHHBIX 3a]1aY;

YMEHHE PACKPBIBATh COJACpX)aHHE OUOJOTMYECKUX TEPMUHOB W TIOHATUW: BHJ, MOMYJSIHS, T€HO(POHJ, 3BOJIONUS, ABMKYIIUE CHUJIIBI
(hakTOpBI) IBOIIOIMH, TPUCTTOCOOJIECHHOCTh OPTAHU3MOB, BHA000pa30BaHUE, SKOJOTUUECKHE (PAKTOPHI, SKOCHCTEMA, TTPOTYIICHThI, KOHCYMEHTHI,
PEAYLEHTHI, e MUTaHUs, SKOJIOTHYecKas upamuia, buoreoreHos, ouocdepa;



yMEHHE H3Jlarath Ouosiornyeckue Teopud (3BomonMoHHas Teopuss Y. JlapBuHa, CHHTETHYECKas TEOPHsS SBOJIIOLMHU), 3aKOHBI W
3aKOHOMEpHOCTH (3apoabliieBoro cxonactBa K. M. bapa, yepenoBanus riaBHbIX HampabiieHuid u myter somonuu A. H. CeBeprioBa, y4eHHS O
o6uocdepe B. U. BepHanckoro), onpenensars TpaHULbI KX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BIIaJIeTh METOJaMH HAY4YHOTO IO3HAHUS B OHOJOTMU: HAOIIOJEHHE M OIUCaHHE >KUBBIX CHUCTEM, MPOIECCOB U SIBICHUM,
OpraHu3anysi ¥ MpPOBEACHUE OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIIIBUKCHHWE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXAY HCCIEAYEeMbIMU
BEJIMYMHAMHU, OOBACHEHHUE IMOJIYYEHHBIX PE3Yy/IbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUN M 3aKOHOB, YMEHHUE JellaTh BBIBOJABI Ha
OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NMPU3HAKH CTPOCHHUS OMOJOTMYECKMX OOBEKTOB: BUIOB, MOMYJSIUH, MPOAYHEHTOB, KOHCYMEHTOB,
peIyLeHTOB, OHOTCOIIEHO30B W HJKOCHCTEM, OCOOCHHOCTH IPOLECCOB: HACIIEACTBEHHOW W3MEHYHMBOCTH, €CTECTBEHHOro O0TOOpa,
BUJI000pa30BaHUs, IPUCTIOCOOIECHHOCTH OPraHU3MOB, ACHCTBHSI HKOJIOTHUYECKUX (PAKTOPOB Ha OPTaHU3MBbI, IEPEHOCA BEIIECTB U MMOTOKA YHEPTUU
B DKOCHUCTEMaX, aHTPOIIOT€HHBIX U3MEHEHHUH B YKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX LIUKIIOB B bnocdepe;

yYMEHHE MIPUMEHSTh MOJTYYCHHbIE 3HAHUS AJIs1 00BSICHEHUSI OMOIOTHUECKUX MPOIIECCOB U SIBICHUM, /IS MPUHATHS MPAKTUYECKUX PEIICHUN B
MIOBCETHEBHO KHM3HHM C IIeTBI0 oOecreueHus] 6€30MacHOCTH CBOETO 3/I0POBBS U 3/I0POBbsI OKPYKAIOIINX JIFOJICH, COOIOICHUST HOPM IPaMOTHOTO
MOBEACHUA B OKpYXaloUlell MNpUPOAHON cpele, MOHMMAaHHE HEOOXOAMMOCTH HCIHOJIb30BaHUS OCTHXKEHUN COBPEMEHHON OHOJOTHH IJis
PalMOHAIBLHOTO IPUPOIOIOIB30BAHNUS;

YMEHHE pellaTh dJIeMEHTapHbIe OMOJIOTUYECKUE 3a7aUH, COCTABIATh CXEMBI [IEPEHOCA BEIIECTB U DHEPTHH B SKOCHUCTEMaX (LIeTH MUTaHUS);

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpaKTHUeCKHe paboThl, cOONMIONaTh MpaBuila OpU padoTe ¢ y4eOHbIM U J1abOpaTOPHBIM
000pyIOBaHUEM;

YMEHHE KPUTUYECKU OLIEHUBATh U HHTEPIPETUPOBATh MH(POPMALIHIO OMOJIOTHYECKOTO COAECPKAHMS, BKIIOYAIOIIYIO IICEBAOHAYUYHbIE 3HAHUS
U3 Pa3InYHbIX MCTOYHUKOB (CpelICTBAa MAcCOBOM MH(OPMALIMHU, HAYYHO-MIOMYJIIPHbIE MaTepUabl), pacCMaTpUBaTh 100AIbHBIE KOJIOTHMUYECKHUE
po0GJIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

YMEHHE c03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOLIEHNs, 0000111asi OMOIOTHYECKYI0 MH()OPMAINIO U3 HECKOJIBKUX UCTOYHHUKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN annapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosaunvecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (wnbpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero Kontpoubabiepadorsl  [IpakTnuecknepadoThl 0BpasoBaTeNbHbIEPECYPChI
bu6mmoreka [IOK
1 buonoruikakrayka 2 0.5 https://m.edsg.ru/7f4lc292
2 JKuBbI€ CHCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3aIus https://m.edso0.ru/7f41c292
3 XUMHUYECKUN COCTaB U CTPOCHHUE 8 05 1 bubnnoreka [JOK
KJICTKH ’ https://m.edso0.ru/7f41¢c292
bu6mmorexa [IOK
4 JKuzHenesTeIbHOCTBKICTKH 6 hitps://m.e dS(I)_f).ru 17§416292
5 Eiﬁiiﬁ;ﬂ:Hﬁe pa3BUTHE 5 1 bubmorexa HOK
OpraHHIMOB https://m.edsoo.ru/7f41c292
6 HacnencrseHHoCTE U 8 0s 15 bu6mmoreka [IOK
MU3MEHYMBOCTHOPTAaHH3MOB ’ https://m.edsoo.ru/7f41c292
7 CenekusiopraHu3mMoB. 3 bubnunoreka [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOEBpeMs 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 1 4
I[TPOIT'PAMME
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https://m.edsoo.ru/7f41c292
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11 KJIACC

KoanuyecTBouacon DJIeKTPOHHbIE
Ne HaumenoBanuepasjae/ioB u P —_—
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel  IIpakTuyecknepadoTbl 06PA30BATETBHBICPECYPCHI
Bbu6mmoreka [JOK
1 IBOMOUKOHHAAORONOTHA 9 1 https://m.eds&.ru/7f4lcc74
2 Bo3HukHOBEHHE U pa3BUTHE 9 05 bubnnoreka [JOK
JKU3HU Ha 3emiie https://m.edsoo.ru/7f4lcc74
3 Opranu3mMsl U 5 1 bubnuorexa [JOK
OKpYXaroliascpeaa https://m.edsoo.ru/7f41cc74
4 CooOmecTBa 1 9 bu6mmoreka [IOK
9KOJIOTHYECKHECHCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOECBpeMs 2 bubmorexa [IOK
https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
I[TPOTPAMME
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YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOT' O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* buonorus. buonornyeckue cucremsl u npoueccsl, 10 kimace/ Tepemor A.B., I[letpocoBa P.A., OG1iecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«M3narenpctBo BJIAJIOCY; O6111eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «M3marensckuii mentp BJIAJJOCy

* buonorus. buonornyeckue cucreMs! u nponeccsl, 11 kmace/ Tepemo A.B., Ilerpocosa P.A., OGmiecTBO ¢ OrpaHUYeHHON
otBeTcTBEHHOCTHIO «M3marenscTBo BJIA JIOCy; OO1iecTBo ¢ orpaHUYeHHOM O0TBETCTBEHHOCThIO «M3maTenbekuii ientp BJIAJIOCY
1. http://www.ebio.ru/index-1.html

buonorus. DnekTpoHHbIN y4eOHUK

2. http://biologylib.ru/catalog/

buonorus. Ccbliku Ha caldThl 10 OUONIOTHH

3. http://biologylib.ru/catalog/

Bupryansnas o6pa3oBarenbHas 1abopaTopus

4. http://www.virtulab.net

5. https://interneturok.ru/

HHuTtepHeT ypok

6. https://interneturok.ru/

7. http://bio.1september.ru/urok/

8. http://biology-online.ru/

9. http://www.cellbiol.ru/

10. http://www.bioword.narod.ru/

11. BioDat - caiiT 0 xuBoi#t pupojie U OMOpa3HO0Opa3uu

http://biodat.ru/

12. buonornyeckuit Katajaor
http://www.ancientbeasts.ru/
http://www.5zaklepok.ru/

13. DHuuknoneaus Guopsl U GpayHsl

WNndopmaninsg 06 0OCHOBHBIX (hOpMax >KU3HH Ha IUIAHETE.
http://faunaflora.ru/39/

METOINYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

1. ITaceynuk B. B., [Takynosa B. M., Jlattomun B. B. IIporpammel i 001ieo6pa3oBatenbHbIX yupexaeHuid. buonorus. 5-9 k. — 7-e uza. —
Mocksa: «/Ipoda», 2019



2. buonorus. bakrepuu, rpudsl, pacteHus. 5 ki1.: yueo. st o6meobpazosat. yupexaenuii / B. B. [Taceunuk. — M.: lpoda, 2019.

3. buonorus. MHOr0o0oOpa3ue MOKPHITOCEMEHHBIX pacTeHUH. 6 KII.: y4eO. 1yist obmeoopa3osar. yupexaenuii / B.B. [Taceunuk. — M.: Jlpoda,
2021.

4. buonorus. XKusoTtHsie. 7 k1. y4eb. 1uist oomeoOpasosar. yupexaenuii / B.B. Jlattomun, B.A. [llankun. — M.: [Ipoda, 2022.

5. buonorus. Yenosek. 8 ki1.: yue0. s obmeodpasosar. yupexaenuii / JI.B. Konecos, P.JI. Mam, U.H. benses. — M.: [Ipoda, 2021

6. buonorus. Beeaenue B 001ryro 6mosoruro. 9 ki1.: yuel. ms odmeoopazosat. yupexaenuii / A.A. Kamenckuii, E.A. Kpukcynos, B.B.
[Taceunux, I'.I". IlIBenos. M.: JIpoda, 2021

ok wnNpE

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://center.fio.ru/method
http://www.nsu.ru/education/i4biol/index.html
http://www.altai.fio.ru/projects/group4/potok13/site/index.html
http://www.college.ru/biology/.
http://nrc.edu.ru/est/.
http://bio.1september.ru/. DnexkrporHas Bepcus razeTbl «bHoNOTUsI» U caiT ayst yuurens «51 uay Ha ypok Ouonoruu». Bee matepuansl, Ha
OCHOBE KOTOPBIX CO3/1aH CalT, OblIIM OMyOJuKOBaHbI B razete "buosnorus". Ha caiite mpeacraBieHbl MaTepualibl K ypoKaMm 110 pa3zeam:
boranuka; 3oonorus; buonorus .Uenosek; O6mias ouonorus; Ixonorus; [lonroroBka k SK3aMeHaM.
http://www.ecosystema.ru/. Dxonorudeckuii HeHTp «DKocucTeMay. DKOIOrHueckoe 00pa3oBaHue AeTel 1 U3ydeHue mpupoas Poccuu.
CaiiT nocasiieH npobdiemaM MoJaeBol OMOJIOTHH, IKOJIOTUH, Feorpa(uu U HIKOJIOTMYECKOTro 00pa30BaHUs HIKOJIBHUKOB B Ipupoae. OH
aJipecoBaH y4uTelsiM 00111€00pa30BaTeIbHON HIKOJIBI, T€aroramM JOMOJHUTEIFHOT0 00pa30BaHMsl, JJFOOUTENSM PUPO/IbI, @ TAKKE
CTYACHTaM U IIKOJbHUKaM, U3yYarOIINM €CTCCTBCHHLIC HAYKH WJINM YBJICKAIOIMIUMCA CaAMOCTOATCIIbHBIM UCCICIOBAHUCM paCTeHI/If/'I,
KHUBOTHBIX U AUKOH npuposl. Cpenu pa3zaenos caiita: [ToneBoit ieHTp; YueOHbIe mporpaMmsbl; MexayHapoiHbIe TPOTrpaMMBl;
Meroanueckue matepuaisl; [Ipupona Poccun; [pupona mupa; Pedepatsr.
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