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®depepanbHasn paboyas nporpamma no yye6Homy npeamety "Buonorus" (6asoBbi ypoBEHDb).

®enepanbHas pabouas mporpamma 1o ydyeoHomy npenmery "buomnorus" (6a30Bblii ypoBeHb) (Jajiee COOTBETCTBEHHO - Mporpamma Io
Ouosiornu, OMOJIOTUS) BKJIHOYAET NOACHUTENbHYIO 3alMCKY, COJAepXaHHe OOyueHMs, IUIaHMPYEMble Pe3yJbTaTbl OCBOCHUS IMPOrpaMMbl IO
Ouosoruu.

[TosicHutenpHas 3amucka oTpakaeT oOlIKe LeIN U 3aJla4 U3Y4YeHHs] OMOJIOTUH, XapaKTePUCTUKY MCUXOJOTHYECKUX MPEINOChUIOK K €e
W3YYCHHIO O0YYaIONIMMHUCS, MECTO B CTPYKType y4eOHOTro IJIaHa, a TAKXKE MOJIXOABl K OTOOPY COAEp KaHUS, K ONMPEACICHHUIO TUTAHUPYEMBIX
pe3yJIbTaTOB.

Copepxanue 00y4eHHUs PacKpbIBAET COAEpIKaTeNbHbIE JUHUM, KOTOPBIE MIPEIaraloTcs A 005A3aTeIbHOr0 N3YUYEHHs B Ka)KJIOM KJlacce
Ha YPOBHE CpeJIHero o01ero oopa3oBaHus.

HnaHpreMHe PE3YJIbTAaThl OCBOCHUS IPOTPaMMBI 110 OMOJOrHUY BKJIIOYAIOT JIMYHOCTHBIC, MCTAIIPCAMETHBIC PE3YyJIbTAThHI 3a BECh IIEPHUOLI
06yLICHI/1H Ha YPOBHC CPECAHETO 06mero 06p830BaHI/IH, a TAKIKC IIPECAMCTHBIC TOCTUIKCHUA 06yqa101uer0051 3a Ka)K,Z[bIﬁ roa O6y‘{eHI/IH.

NMosicHuTenbHas 3anucka.

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY JJISi ONPENENIEHUs IMOAX0A0B K (OPMHUPOBAHMIO COJIEPKaHUS
yuebHoro npeamMera "buonorus" cocraBunu: koHuentyaiabHble nonoxeHuss @I'OC COO o B3aMMOOOYCIIOBIEHHOCTH LeJel, colepKaHus,
pe3ynbTaToB 00y4YeHHs U TPeOOBAaHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB, MOJIOKEHUS 00 OOIIMX LEISAX U MPUHIUNAX, XapaKTePU3YIOLIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI cpeiHero obuiero oOpasoBanus B Poccuiickoit deneparum, a Takxke MOJIOXKEHUS O crieluduke 6010I0ruy,
€€ 3HAYEHUH B MO3HAHUU KUBOM MPUPOJBI U 00ECIEYEeHUH CYLIECTBOBAaHUS 4YeaoBeuecKoro oodumiectBa. CoraacHO Ha3BaHHBIM MOJIOKEHUSM
oTpeieNieHbl OCHOBHBIE (DYHKIIMH MPOrPaMMbl IO OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMMa mo OMONOrMM JaeT HpPEACTaBICHHE O LENsIX, 00 oOmieill crpareruu oOydeHMs, BOCIMTAHUS M Pa3BUTUS OOyYaroUIuxcs
cpeacTBaMu ydyeOHoro mpenmera "buosorus", ompenenser o0s3aTeabHOE NPEAMETHOE COJEpKaHUE, €ro CTPYKTYpPY, paclpeaeieHHe Mo
paszzenaM U TeMaM, peKOMEHAYEMYIO MOCIIeJOBaTeIbHOCTh U3yUeHHUsl Y4eOHOro Marepuaia ¢ y4eTOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsi3eH, JIOTHKH 00pa3oBaTeIbHOTO MpoIlecca, BO3PACTHBIX O0COOCHHOCTEN oOyuarommxcs. B mporpamMe 1mo GMOJIOTMU TakkKe YUUTHIBAIOTCS
Tpe6OBaHI/I$I K INTAHUPYEMBIM JTMYHOCTHBIM, METANIPCAMETHBIM U HNPCIMETHBIM PE3yJIbTaTaM 06yquHs[ B (1)0pMI/Ip0BaHI/II/I OCHOBHBIX BHI0B
y4eOHO-T103HaBaTEIbHOMN 1eATeIbHOCTH/YUeOHBIX IeHCTBUI 00yUaromuXcs O OCBOSHUIO COJIEPKaHHsI OMOJIOrHYECKOro 00pa3oBaHMsL.

B nporpamme no Guosoruu (10 - 11 kmacchl, 6a30BbI YpOBEHb) pealM30BaH MPUHLUI MPEEMCTBEHHOCTH B U3YYEHHUH OHMOJIOTHH,
Onmarojapst 4eMy B HEll MpocMaTpuBaeTcs HAINpaBIEHHOCTh HA pa3BUTHE 3HAHUM, CBSA3aHHBIX C (POPMHUPOBAHHEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, LICHHOCTHBIX OPUEHTAIMI JTMYHOCTH, SKOJIOTUYECKOT0 MBIIIJICHHS], TPEICTABICHUN O 3I0pOBOM 00pa3e >KU3HU U OepeKHbIM



OTHOILEHHEM K OKpysKarouled npupoaHoil cpene. [loaromy Hapsiny ¢ uzyuyeHueM oOIIeOMOIOrMUECKUX TEOPUH, a TaKXKe 3HaHUM O CTPOCHUU
KHUBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOMIMX B HHUX MPOIIECCOB B MPOrpaMMe MO OHOJOTHUU YJIEJEHO BHUMAaHHE
UCIOJIb30BAaHUIO IIOJIyYCHHbIX 3HAaHMH B IIOBCEAHEBHOM JKM3HM JUIsl PpELICHUs MPHUKJIAIHBIX 3a7ady, B TOM 4YHCIe: MPO(UIAKTUKU
HACJIC/ICTBEHHBIX 3a00JIeBaHUI YEJOBEKA, MEIMKO-TeHETHYECKOTO KOHCYJIBTUPOBAHMS, OOOCHOBAaHHUS HKOJOTHYECKH LEIeco00pa3HOro
IIOBEJICHUSA B OKpPYXKAloOIleld IPUPOJHOM Cpene, aHaln3a BIUSAHUSA XO3SIMCTBEHHON NEATENBHOCTH YEIOBEKA HAa COCTOSHUE INPUPOAHBIX U
UCKYCCTBEHHBIX HKOCHCTEM. YCHJICHHE BHHMAaHHS K TNPHUKIATHONW HAlpaBIeHHOCTH ydeOHoro mnpeamera "buonorus" mnpoaukToBaHO
HEOO0XOIMMOCTBIO O0ECIEeUYeHUsl YCIOBUN JAJIS PElIeHUs] OJHOM M3 aKTYaJIbHBIX 3aJay IIKOJBHOTO OMOJOrMYecKoro oOpa3oBaHuUs, KOTOpas
npezanonaraeT GopMUpPOBaHUE y O0YYAIOIIUXCs CIIOCOOHOCTH aJanTHPOBATHCS K M3MEHEHHUSIM JAMHAMHYHO Pa3BHBAIOLIETOCS COBPEMEHHOTO
Mupa.

[Iporpamma 1Mo OWONOTUU SABJISIETCSI OPUEHTUPOM JUIsI COCTABJICHHUS PabOYUX MpOrpamMm, aBTOPbl KOTOPBIX MOTYT MPEMJIOXKHTH CBOU
BapHAaHT IOCJIEI0BATEILHOCTH U3YUYEHHS M CTPYKTYphl y4eOHOrO Marepuaia, CBoe BUACHUE MyTeill GopmupoBanus y oOyuatomuxes 10 - 11
KJIACCOB MPEIMETHBIX 3HAHUH, YMEHUN U CIIOCOO0B yUeOHOU JMEATEIbHOCTH, & TAKKE METOIUYSCKUX PEIICHUH 3a7a4 BOCIUTAHUSA U PA3BUTH
cpencTBamu yuebHoro npeameta "buonorus".

Bbuonorust Ha ypoBHEe cpemHero oOmero oOpa3oBaHUs 3aHMMaeT BakHoe mecto. OH obecrieunBaeT (OPMHUPOBAHHE y OOYYAIOLIHXCS
NPE/CTAaBICHUN O HayYHOUW KapTHHE MHpA, PACIIUpPsIeT U 0000IIaeT 3HAHUS O KUBOW MPHUPOJIE, €€ OTIMYUTEIBHBIX MPU3HAKAX - YPOBHEBOM
OpraHu3allii ¥ DBOJIOIHH, CO3JAeT YCJIOBHS JUIS: TIO3HAHUS 3aKOHOB JKUBOW MPHPOJBI, (popMupoBaHUS (YHKIMOHAIBHONW T'PaMOTHOCTH,
HaBBIKOB 37I0POBOT0 U 6€30I1aCHOT0 00pa3a >KU3HHU, SKOJIOTHYECKOT0 MBIIIIJICHHS, IIEHHOCTHOTO OTHOILIEHHSI K )KUBOU IPUPOJIE U YETOBEKY.

Bosbiioe 3HaueHre OMOIOTHS MMEET TaKXKe Ui PEHICHHS BOCIUTATEIbHBIX W PA3BUBAIONIMX 3ajad CPEIHEro OOIIero oOpa3oBaHus,
ColMaJIM3anuu oOyyaronuxcs. V3ydenue OMoIorun odecreunBaeT yCIoBHs Ui (POPMUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U
WHGOPMAIIMOHHBIX HABBIKOB, 3CTETHUYCCKON KYJIBTYPBI, CIIOCOOCTBYET MHTETPAIMU OHMOJOTMYCCKHX 3HAHUN C TPEACTABICHUSAMHU U3 JAPYTHX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3MKH, XMMUU UM reorpaduu. Ha3BaHHBIC MOJIOKEHUS O TpEJHA3HAYCHHHM Y4YeOHOTO MpeaMeTa
"Brosorus" cocTaBUIIM OCHOBY JIJISl ONIPEICIICHUS TIOAXO0/I0B K OTOOPY M CTPYKTYPHPOBAHHUIO €TI0 COACPIKaHus, MPEICTABICHHOIO B IIPOTPaMMe
110 OMOJIOTHH.

Ot60p coxepkanust yueOHOTO TipeameTa "buonorus" Ha 6a30BOM ypOBHE OCYIIECTBJICH C MO3UIMHA KYJIBTYPOCOOOpPa3HOTO MOAX0/a, B
COOTBETCTBUU C KOTOPBIM OOydYaromuecs [OJDKHBI OCBOUTH 3HAHUS W yMEHHWs, 3HauMMble 17 (OpMUPOBAHHS OOIIEH KYIbTYpHI,
OTIPE/ICIISAIONINE TIOBEJICHUE YeIOBEKa B OKPYIKAIOMIEH MPUPOTHOW Cpelie, BOCTPeOOBAaHHBIC B ITOBCEIHEBHON JKH3HM M IPAKTHYCCKON
nestenbHOCTH. Ocob0oe MECTO B 9TOM cHucTeMe 3HAaHUN 3aHUMAIOT DJIEMEHTHI COAEPIKAHUS, KOTOPBIE CIyKaT OCHOBOW M (hOPMUPOBAHUS
HpeI[CTaBJ'IeHI/Iﬁ (0} COBpeMeHHOﬁ eCTeCTBeHHO-Hay‘IHOfI KapTUuHC MHpa ©W LOCHHOCTHBIX OPHUCHTAUAX JIMYHOCTH, CHOCO6CTBYIOHII/IX
TyMaHHU3alud OMOJIOTHYECKOTo 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJEpPKaHUS YU4EOHOTO MaTepHalia B MpOrpaMme Mo OMOJOTHH OCYIIECTBICHO C y4€TOM MPUOPUTETHOTO 3HAYCHHSI



3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTAX KUBOU MPUPOIBI, O €€ YPOBHEBOW OpraHU3alluy U BOJIIOLHUU. B COOTBETCTBHUM C 3TUM B CTPYKTYpe
yuebHoro npeamera "buosorus" BblAENEHBI CIEAYIOLIME COAEpkKaTelbHble JUHUU: "buosorus kak Hayka. Meroabl Hay4yHOro Io3HaHus",
"Knerka kak Owomornueckas cuctema', "Opranu3m kak Owojormyeckas cucrema', "Cucrema W MHOrooOpasue OpraHH4YeCKOro Mwupa',
"OBomtonus KUBOU MPUPOIbI", "DKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH .

Llenp uzyuenuss yuyebHoro mnpeamera "buonorus" Ha 0a30BOM YypOBHE - OBIAJeHHE OOYYAIOUIMMHCS 3HAHUSIMU O CTPYKTYpHO-
(YHKIMOHATIBHON OpPraHU3aIMH KUBBIX CHCTEM PAa3HOTO PaHTa U MPHOOpPETEHNE YMEHUH MCIIOIb30BaTh 3TU 3HAHUS JJIS TPAMOTHBIX JICHCTBUI
B OTHOIIEHUH OOBEKTOB KMBOW MPUPOJIBI U PEILICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTrxkeHne ey u3ydeHus yaeoHoro npeamera "buosorus" Ha 6a30BOM ypoBHE 00ecrieunBacTCs PEIICHUEM CIICTYIOIINX 3a1ad:

OCBOCHHE OOYYaIOUIMMHUCS CUCTEMBI 3HaHUI O OMOJIOTHYECKUX TCOPHUSX, YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBHIiaX,
CITyaIlluX OCHOBOH Il (POPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHPA, O METOJaX HAYYHOTO IMO3HAHUS, CTPOCHHH,
MHOT000pa3iu U 0COOEHHOCTSIX KHMBBIX CUCTEM Pa3HOTO YPOBHS OpPraHW3alll, BBIAAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX HCCIICIOBAaHUSIX B
OuoJIoruu;

(I)OpMI/IpOBaHI/Ie y 06yqa101111/1xc;1 IMMO3HABATCJIbHBIX, MHTCIIJICKTYAJIbHBIX WU TBOPYCCKUX CIIoCOOHOCTEH B Inpouecce aHalin3a HAaHHBIX O
MyTAX Pa3sBUTHA B ouooruu Hay4YHBIX B3IJISA0B, HI[Cﬁ " IMOAXO0J0B K U3YUCHHIO KMBBIX CUCTCM pPa3HOro YpoOBHA OpraHu3anuu,

CTAaHOBJICHUC Y 06yqafoumxc;1 06]1_[61\/’1 KYJBTYPBI, q)YHKL[I/IOHaHLHOﬁ I'paMOTHOCTH, PA3BUTHUC YMCHHﬁ OOBSCHATH U OLICHUBATH SBJICHUA
OKpYy2Karomero Mmupa JKUBOI Mprupoabl Ha OCHOBAHUU 3HAHHUH U OIlbITa, MMOJTYYCHHBIX IMTPU U3YUCHUU 6I/IOJ'IOFI/II/I;

¢dopmupoBaHue y 00yyaromuXcss YMEHHH WIUTIOCTPUPOBATh 3HaYeHUE OMOIOTHYECKUX 3HAHUN B MPAKTHUECKON JIeATEbHOCTH YeI0BeKa,
Pa3BUTUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE yOEXKIEHHOCTH B BO3MOXKHOCTH TMO3HAHUS YEIOBEKOM >KHUBOUM MPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOILIEHHS K HEM,
COOJTIOICHUST STUUECKUX HOPM MPHU MTPOBEACHUU OMOJIOTUYECKUX MCCIIET0OBAHMIA;

OCO3HaHME LEHHOCTH OMOJOTMYECKUX 3HAHUHM JJIs TOBBIIMIEHHUS YPOBHS IKOJOTHUECKOW KYJIBTYpHI, [UId (OPMHUPOBAHHUS HAyYHOTO
MHUPOBO33PEHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HHU ISl OLIEHKH TIOCTIEICTBUI CBOEH AESITENFHOCTH 10 OTHOIIICHHUIO
K OKpYKaroliei cpene, COOCTBEHHOMY 3/I0pOBBIO0, 000CHOBAaHUE U COOJIIOICHHE MEP TTPOPIITAKTUKH 3a00JI€BaHUM.

B cucreme cpennero obmero o0pasoBaHust yueOHbIi npenmer "buonorus”, nzydaemslii Ha 6a30BOM YpOBHE, SIBJISETCS 0053aTeNIbHbBIM
y4eOHBIM MTPEIMETOM.



OO6m1ee YncIo 9acoB, PEKOMEHIOBAaHHBIX JJIsl M3yUYeHus Onosioruu - 68 yaco: B 10 kiacce - 34 yacos (1 yac B Heneno), B 11 kmacce - 34
yacoB (1 1yac B Hezernto).

CopepxaHue obyyeHus B 10 knacce.
Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU M JAPYTUMH €CTECTBEHHBIMU HAayKaMH, (GHIOCOPHEH, STHKOH,
ACTETUKOM U mpaBoM. Porns 6uonoruu B popMUpOBaHUN COBPEMEHHON HAyYyHOU KapTUHBI Mupa. CucreMa OUOIOrMYeCKUX HayK.

MeTonpl TIO3HAHHSI KHBOW TPUPOIBI (HAONIONCHWE, SKCIICPUMEHT, OIHUCaHWE, HW3MEpeHHue, Kiaccuukanus, MOISIHpOBaHUE,
CTaTUCTHUYECKass 00pabOTKa JaHHBIX).

JleMoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H.K. Konbios, /. Yorcon u ®@. Kpuk.

Tabnuub! U cxembl: "MeToIbl MO3HAHUS KUBOW IPUPOIBI".

JIaGopaTopHble U MpaKTHYECKUEe pabOTHI:

[IpakTuueckas padora N 1. "Hcnonb30Banne pa3inuyHbIX METOAOB MTPU U3YUEHUH OMOJIOTUYECKUX OOBEKTOB".

Tema 2. J)KuBble cUCTEMBI M UX OPTaHU3ALINS.

Xusble cucteMbl (OMOCUCTEMBI) KaK MIpeIMeT U3yueHus: 61oaoru. OTianune )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBL.

CaoiicTBa OnocucTeM M UX pasHOOOpazue. YPOBHU OpraHU3alluN OMOCHCTEM: MOJICKYJIIPHBIH, KJIETOUHBINA, TKAHEBbIA, OpraHU3MEHHBIH,
HOMYJISILIMOHHO-BUIOBOM, YKOCCTEMHBIH (OMOreo1eHOTHYECKUi), OnOoCepHBIil.

JleMoHCTpauuu:
Tabnuiet u cxemsl: "OCHOBHBIE MPU3HAKK KU3HU", ""YPOBHU OpraHU3aIlUHU KUBOW TPUPOIBI".

O6opynoBanue: Moaens Monekysl JJHK.



Tema 3. X¥UMHYECKHI1 COCTaB U CTPOEHUE KIIETKH.
XUMHUYECKUNA COCTAB KJIETKU. XUMUYECKHUE JIEMEHTHI: MAKPO3JIEMEHThI, MUKPO3JIEMEHTBI. Boia 1 MUHEpaIbHbIE BEILIECTBA.
DYHKIMY BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMoTrueckoro 6agaHca.

benku. CocraB u cTpoeHune O€nKOB. AMHMHOKHCIOTHI - MOHOMEpbl OenkoB. He3amMeHMMBIE W 3aMEHMMbIE AMHUHOKHCIIOTHI
AMHMHOKHCIIOTHBIH COCTaB. YPOBHU CTPYKTYpBl O€IKOBOW MOJEKYNbl (NIepBUYHAs, BTOPHYHAS, TPETUYHAS M UYCTBEPTUYHAS CTPYKTYpa).
XuMu4eckue cBoiicTBa OenkoB. bruonornueckue GyHKIUU OCITKOB.

®epMmeHTHl - Ouosornueckue katanuzaTopbl. CTpoeHue (epmeHTa: akTHBHBIM LEHTp, cyOcTparHas cnenuduuHocTs. KodepMeHTsI.
Buramunsl. Otanunsa GepMEHTOB OT HEOPraHMUECKUX KaTalu3aToOpoB.

VYrneBoabl: MOHOcaxapuabl (TJIOKO3a, pubo3a M JIe30KcHpub03a), nucaxapuibl (caxaposa, JaKTo3a) U MOJMcaXxapuabl (Kpaxma,
TJIMKOTEH, LIeJUTI01032a). bronornyeckne GyHKINN YTIIEBOIOB.

Jlummapr: TpurmMuepunpl, Gocdonumuasl, crepounsl. ['uapodunbHO-rUAPOPOOHBIE CcBOlicTBA. bHoNOrMYeckne (QYHKIUU JTHITHIOB.
CpaBHeHUE YIIIEBOOB, OCIIKOB U JIMITH/IOB KaK UCTOYHUKOB YHEPTHH.

Hyxneunossie kucnotel: JIHK u PHK. Hykneotuasl - MmoHoMepsl HykJIeMHOBBIX KucioT. Ctpoenue u ¢ynkuuun JIHK. Crpoenue u
¢yuxun PHK. Buast PHK. AT®: crpoenne u pyHKIUH.

]_II/ITOJ'IOFI/ISI - HayKa O KIJICTKE. Knerounas TCOpHUsA - IPUMEP B3aHMMOJICHCTBHUS UJEH U (I)aKTOB B HAYYHOM ITIO3HAHHWU. MeTtonpl HN3YUCHUA
KIJICTKU.

Knerka xak OCJIOCTHAA XHUBasA CUCTEMA. O6H_II/IC IMPU3HAKHN KJICTOK: 3aMKHYTAas HapyKHasd MeM6paHa, MOJICKYJIbL I[HK KaK T€HETUYECKUI
arrmapar, CUCTeMa CMHTE3a Oelka.

Tumel KIETOK: dyKapuoTHUecKas M TpokapuoTudeckas. OCOOEHHOCTH CTpPOEHHUsS MPOKAPUOTHUYECKON KieTku. KieToyHas cTeHKa
Oaktepuii. CTpoeHHE 3yKapuOTHIECKOM KieTKkH. OCHOBHBIE OTIUYHS PACTUTEILHOMN, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KIETOK - KJIETOYHAas CTEHKa, INIMKOKAIWKC, uX (yHkiuu. Ilnazmatnueckas memOpaHa, ee CBOWCTBa U
¢byukun. [uronnasma u ee opranouasl. OgHoMeMOpanHble opraHounasl kietku: JIIC, anmapar [Nombmxu, nmusocomsl. [lomyaBTOHOMHBIE
OpPraHoOM/Ibl KJIETKH: MHUTOXOHJAPHHM, MIAcTUibl. [IponcxokaeHre MHUTOXOHApHHA M miacTua. Buabl minactua. HemeMOpaHHBIE OpraHOHbI
KJIETKU: pUOOCOMBI, KJIIETOUHBIA LEHTP, HEHTPUOJIU, PECHUYKH, KI'YTUKUA. DYHKIIMYU OpraHOU 0B KJIeTKU. BrirtoueHusl.



Snpo - peryasTopHblil LeHTp KieTku. CTpoeHue spa: saepHas 000104Ka, KapUOIU1a3Ma, XPOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.
TpaHcnopT BELIECTB B KIIETKE.

JleMoHcTpanuu:

[Toprpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxiun, K.M. bap.

Huarpammsbl: "Pacrnipenenenne XMMHUYECKHMX SJIEMEHTOB B HEXHMBOW mnpupoje”, "PacmpeneineHne XMMHYECKUX 3JIEMEHTOB B KHBOU
npupoze".

Tabmuiet u cxemsl: "[lepuoanueckas Tabmuia xumudeckux saemMeHToB", "CtpoeHue Monekyssl Boasl", "buocunres 6enka", "Ctpoenue
mouiekyibl Oenka", "Crtpoenne depmenta’, "Hyknennossie kuciorel. JIHK", "Ctpoenue monexkynst AT®", "CrpoeHnue syKapuoTHUYECKOM
kietkn", "Crpoenue xuBOoTHOM KieTku'", "CtpoeHue pacturenbHod kieTku', "CtpoeHue npokapuotudeckoil kietku', "CrpoeHue snapa
knetkn", "Yraesoasl", "Jlunuaer".

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJOBaHUE ISl MPOBEACHUS HAOMIONEHUHN, U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIpenapaThl
pacTUTEIBHBIX, ’KUBOTHBIX U OAKTEPUAIBHBIX KIIETOK.

JIaGopaTopHble U MpaKTHYECKUe paboThI:
JlaGoparopHas padota N 1. "M3ydeHne kaTaluTHYECKOM aKTUBHOCTU ()EPMEHTOB (Ha IPUMEpE aMIJIa3bl WK KaTaiassl)".

JIaGoparopHass pabora N 2. "H3ydyeHue CTpOeHHs KIETOK PpAacTeHUH, >KMBOTHBIX M OakTepuil IMOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpoIIpenaparax 1 ux onucanue".

Tema 4. XKusHenesaTeabHOCTh KIETKH.

OOMeH BemiecTB, WM META00IU3M. ACCUMWIAIMS (TUIACTUYECKHIT 0OMEH) M TUCCUMIIIALUS (SHEPreTHUeCKUid OOMEH) - BE CTOPOHBI
€IMHOTO Mpoliecca MeTaboan3Ma. Poib 3aKOHOB COXpaHEHUs BEIECTB U HYHEPTUU B TOHUMAHUU METaboIn3Ma.

Tunsl oOMeHa BeiecTB: aBTOTpOoGHBINH U reTepoTpodHbIil. Poib pepMeHTOB B 0OMEHE BELIECTB U NMPEBPAILIEHUU SHEPTUU B KIIETKE.

dotocunTtes. CBeToBast u TeMHOBast (azbl porocunTesa. Peakiun ¢porocunresa. dpdexTuBHOCTh PoTOCHHTE3a. 3HAUEeHHE (OTOCHHTE3A
JUTsL )KU3HU Ha 3emiie. BrnusHue ycnoBuii cpebl Ha pOTOCHHTE3 U CIIOCOOBI OBBIIIEHUSI €70 TPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.



XeMOoCHHTE3. XeMOCI/IHTCSI/Ip}IIOH_[I/IC 6aKTCpI/II/I. 3HadyeHNe XeMOCHHTE3a JJIA )KU3HU Ha 3emie.

DOHepreTuyeckuii 0OMeH B KieTke. Paciienienre BemecTs, BbICIICHUE U aKKyMYJIMPOBAaHUE SHEPTHH B KJIETKE. JTalbl YHEPT€THIECKOTO
oOmena. I'mukonu3. BposkeHwe u ero Buabl. KucimopomHoe OKHCIeHHE, WM KIETOYHOE nbixaHue. OxuciutensHoe (GochopHuInpoBaHue.
O} PeKTUBHOCTD SHEPreTHIECKOTO 0OMEHa.

Peakniun matpuuHoro cunresa. ['enernueckas napopmanus u JJHK. Peanmnzanus renernveckoit nHGopManuu B KieTke. [ eHeTHUecKuit
KOJ U ero cBoicrBa. Tpanckpumiusi - marpuynblii cunte3 PHK. Tpancmsmus - OumocunTte3 Oenka. Drtamsl TpaHcmsiuuu. KoampoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie Gpopmsbl xu3Hu - BUpychl. Victopust otkpeitust Bupycos (.M. MBanoBckuit). OCOOEHHOCTH CTPOSHUSI M KU3HEHHBIH ITHKIT
BUpycoB. bakrepuodaru. bonesHu pacreHuil, )KUBOTHBIX M 4Y€JIOBEKa, BbI3bIBaeMble BHUpycaMu. Bupyc nmMmyHozaedunura yenoseka (BNY) -
B030yutTenb CIIM/]a. ObpaTHas TpaHCKpHUIIHS, peBepTaza u uHTerpasa. [IpoduiakTrka pacpocTpaHeHUs BUPYCHBIX 3a00JICBaHUH.

JlemoHcTpauu:
IToptpersr: H.K. Konsuos, .. UBanosckuii, K.A. Tumupsises.

Tabmumer 1 cxemsl: "Tumnel nutanus”, "Metabomusm", "Mutoxonapus", "DHeprernuyeckuit oomen", "Xmopommact”, "d®orocunres",
"Ctpoenue JIHK", "Ctpoenue u ¢pynkimonuporanue rena”, "Cunres 6enka", "I'enerndeckuit kox'", "Bupycs", "bakrepuodaru", "Ctpoenue u
*u3HeHHbIN 1uki Bupyca CIIM/1a, 6axtepuodara", "Permkanus JJHK".

O6opynosanue: monenu-anminkanuu "Y nsoenne J{HK u tpanckpunuus”, "buocunres 6enka", "CtpoeHue KIeTKu'", MOAENIb CTPYKTYpPbI
JHK.

Tewma 5. PasMHOXKEHHE M MTHAMBUIYAJIBHOE PA3BUTHE OPTaHU3MOB.

Knerounslif MK, WM )KU3HEHHBIN UK KieTkd. MHTepdaza u mutos. Ilpoueccsl, mpoTekaromue B uHTepdase. Permmkanus - peakuus
maTtpuyHoro cunreza JJHK. Ctpoenue xpomocom. XpoMOCOMHBINH HAOOp - KapHOTHUIL. JIUIJIOMAHBIN M TaljIOUJIHBIA XPOMOCOMHBIE HaOOPHI.
Xpomatuzsl. L{luronornyeckue OCHOBBI PAa3MHOXKEHUS U MUHIUBUIYJIbHOTO Pa3BUTUSL OPTaHU3MOB.

Henenue knetku - Muto3. Ctaauu murtosa. [Iporeccsl, mpoucxoasuiye Ha pa3HbIX CTAAUSX MUTO3a. BUOTOrnuecKuii CMbICII MUTO3a.
[IporpamMmmupyemas rudens KIETKH - allomnTo3.

(DOpMI)I PAaSMHOXCHHUSA OpPraHU3MOB: 0ecroJioe M II0JIOBOE. BI/I)II)I OecroJioro Pa3MHOXKCHHA: ACICHUC HAJABOC, ITOYKOBAHHWEC OAHO- H



MHOTI'OKJICTOYHBIX, CHOpOO6p330BaHI/IC, BEICTaTUBHOC Pa3MHOXCHUC. I/ICKYCCTBGHHOG KIIOHUPOBAHUE OpPIraHUu3MOB, €r0 3HA4YCHUC JId
CCJICKIIMH.

ITonoBoe Pa3MHOXKXCHHUC, €I'0 OTIIMYUA OT OecmoJioro.

Metiio3z. Cramuu wmeiosza. Ilpomeccel, mpoucxopsimue Ha craausx Menosa. [loBegenue xpomocom B wMmeito3e. Kpoccunrosep.
buosiornueckuii cMbIC U 3HaUEHUE ME03a.

I'ameTorenes - mpouecc oOpa3oBaHUS TMOJIOBBIX KIETOK y XHBOTHBIX. [loJOBBIe Xene3pl: CeMEHHMKH M suyHMKH. OOpa3oBaHue u
pa3sBUTHE IOJIOBBIX KJIETOK - ramer (CIepMaro30M]l, silekieTka) - cruepMaTorese3 U ooreHe3. OCOOCHHOCTH CTPOCHMS SIMLIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NnnuBuayanbHOe pa3BuTue (OHTOTeHe3). DMOPHOHATFHOE pa3BUTHE (AMOpUOTEHE3). DTarbl SMOPHOHATILHOTO PAa3BUTHSI Yy MTO3BOHOYHBIX
KUBOTHBIX: JpoOJieHue, racTpynsauus, opraHoreHe3. [loctaomOpuoHanbHOE pazBuTHE. THIBI MOCTAIMOPHOHAIBLHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiiusHue cpepl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.
JleMoHCTpanuu:

Tabmuupr u cxembl: "®opmbl pa3sMHOXKeHUs] opraHu3MoB", "J[BoiiHOE OIJIOIOTBOpPEHHE Y IIBETKOBBIX pacTeHuit", "BereratuBHoe

LAl

pasMHoxkenue pacteHuit", "Jlenenue kietku Oaktepuit”, "Ctpoenue mnonoBbix kieTok", "Ctpoenue xpomocombl", "Kierounsrii nuki'",
"Perumukarus JJHK", "Muro3", "Metio3", "l[Ipsmoe u Hempsimoe pazButue", "['ameTroreHes y muiekomuTaromux u uesioBeka', "OCHOBHBIE
CTaJuu OHTOTeHe3a'.

O6opynoBaHre: MUKPOCKOII, MUKponpemnapatsl ""CriepMaTo30uasl MiiekonuTaromiero”, "SAumneknerka miuekonuratomero"”, "Kapuokunes B
KJIeTKaxX KOpeIllKa JIyka'", MarHuTHas Mojenb-anmiukanus "Jlenenue kietku", mogens JJHK, Moaens meradazHoit XpoMOCOMBI.

JlaGopaTopHbIe U PaKTUIECKHE PAOOTHI:
JIaGoparopnas padota N 3. "HabmoeHre MUTO32 B KJIETKaX KOHUYMKA KOpEIIKa JyKa Ha TOTOBBIX MUKpoOIIpenaparax".
JlaGoparopHas padota N 4. "M3ydeHune cTpoeHHsI MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax".

Tema 6. HacnenctBeHHOCTh M H3MEHYHUBOCTh OpraHu3MoOB.



[Ipenmer u 3amaun reHeTuku. Vctopus pa3BuUTUS T€HETUKH. Pojb IUTONOrMM M 3MOPHOJOTMM B CTAaHOBJICHUM TeHETHKHU. Bxman
POCCUUCKHX M 3apyOCKHBIX YUYEHBIX B Pa3BUTHEC TCHETUKH. METOIbl T€HETHKH (THOPUAOIOTHYECKUN, UTOTCHETUYCCKHUN, MOJEKYISPHO-
reHeTuyeckuit). OCHOBHBIE T€HETUYECKUE TTOHATHUS. | 'eHeTnueckasi CHMBOJIMKA, UCIIOIb3yeMas B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJICZIOBaHUS TPU3HAKOB, ycTaHOBIeHHBbIE . Menaenem. MoHOrnOpuaHOEe CKpeliMBaHUe. 3aKOH €AMHO00pa3us
ruOpu10B nepBoro nokosieHus. IIpaBuno nomMuHMpoBaHUs. 3aKOH paclleIIeHHs PU3HAKoB. I 'unore3a yuctoTsl ramer. IlonHoe M HenomaHOe
JIOMUHHUPOBaHHUE.

HI/IFI/I6pI/II[HOC CKpC€IIMBAaHHUEC. 3aKOH HE3aBHCHMOTO HacCJICAOBAaHUA IIPHU3HAKOB. HI/ITOFGHCTI/I‘ICCKI/IG OCHOBBI I[I/IFI/I6pI/II[HOFO
CKpCIIMBaHM. AHaJII/ISI/Ip}IIOHICC CKpClIUMBaHHC. Hcnonn3oBanne AHAIMBUPYIOLICTO CKPCIIUBAHUA AJId OIPCACIICHUS I'CHOTUIIA ocoOu.

CueruieHHOe HacleoBaHue Npu3HakoB. Pabora T. MopraHna 1o CIeIUICHHOMY HacjeIOBaHUIO TeHOB. HapyilieHue CUerieHusl TeHOB B
pe3ysbTaTe KpOCCUHTOBEpA.

XpOMOCOMHaSI TCOPUA HACIICACTBCHHOCTHU. I'eneTnueckue KapThI.

I'enetnka moima. XpOMOCOMHOe OIpCACIICHUC I10J1a. AYTOCOMI)I H TTOJIOBBIC XPOMOCOMBEIL. I'omorameTHBIC U réreporaMCcTHbIC OPraHu3MBbl.
Hacnenosanue IMIPHU3HAKOB, CHCINICHHBIX C ITIOJIOM.

M3MEeHYHUBOCTb. BI/II[I)I NU3MCHYHMBOCTH: HCHACJICACTBCHHAsA W HACJICACTBCHHAs. Ponw Cp€abl B HeHaCHe)ICTBCHHOﬁ N3MCHYHNBOCTH.
XapaKTepI/ICTI/IKa MOI[H(I)HK&HHOHHOﬁ HU3MCHYNBOCTH. BapHaHI/IOHHBIﬁ pdaa WU BapuallMOHHAA KpHBai. HopMa pCakuuu IpU3HAKA.
KonndecTBeHHBIC M KAUECTBECHHBIC IMPU3HAKW 1 UX HOPpMaA pCaKINu. CBoiicTBa MO)IH(i)I/IK&HI/IOHHOfI U3MCHYNBOCTH.

HacnenctBeHHas, WM TE€HOTUIIMYECKas, M3MEHYMBOCTb. KoMOMHAaTMBHAas W3MEHYMBOCTb. Mei03 M TMONOBOM mpolecc - OCHOBa
KOMOMHATUBHOM M3MEHYMBOCTU. MyTannoHHass u3MeH4nBOCTh. Kiaccudukanuss mMyTanuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIE. HacToTa u
OPUYMHBI MyTalui. MyTarenHsle (pakTopbl. 3aKOH TOMOJIOTHUECKUX PSIJIOB B HacleACTBeHHOM n3MeHunBoctu H.M. BaBuioBa.

BHesuz(epHaﬂ HaCJICACTBCHHOCTh U UBMCHYHNBOCTbD.

I'enetnka yenoseka. Kapuorun yenoeka. OCHOBHBIE METO/IbI T€HETUKU YEJIOBEKA: T€HEANOTNYECKHA, OJTM3HEIIOBBIN, IIUTOT€HETUYECKU,
OMOXMMHYECKHH, MOJIeKyJIsipHO-TeHeTHUeckuil. COBpeMEHHOE OIpeieJieHe IeHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUITHPOBAHUE,
B ToM umcie ¢ mnomoupto [I[P-ananuza. HacneacrtBenHble 3a0oiieBaHUsl 4enoBeKa: T'€HHble OoJie3HH, OOJE3HHM C HACIEICTBEHHOM
MIPEIPacIoNOKEHHOCThI0, XpOMOCOMHBIE Oosie3HH. ComaThyeckue U reHepaTHBHbIE MyTanuu. CTBONOBBIE KJIETKU. [IpHHIMIIBI 310pOBOTO
o0Opa3a >KM3HM, JTUArHOCTUKHU, MPO(MUIAKTUKU M JIEYCHUs TeHEeTH4YeCKHX Ooie3Heil. MeauKo-reHeTH4eckoe KOHCYJIbTHpPOBaHUE. 3HAueHUE
MEAMIMHCKON T€HETUKH B MPEIOTBPALLIEHUH U JICYEHUH TeHETUYECKUX 3a00JIeBaHNI YeTTOBEKa.



JleMoHcTpanuu:
[optpertsr: I'. Menaens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B. Tumodees-Pecosckuii, H.W. BaBuios.

Tabmuupl 1 cxeMbl: "MOHOTHOPHIHOE CKpPEITUBAHUE U €T0 IUTOreHEeTHYEeCKass OCHOBA", "3aKOH pacIICINICHUS U €r0 IIUTOTeHEeTHYECKas
ocHoBa", "3akoH uymctoThl ramer", "JluruOpumHoe ckpemBanue", "LluToNmormyeckue OCHOBBI JAUTHOPUIAHOTO ckpemnuBaHus", "Meiio3",
"BzaumopeiictBue amnenbHbIX reHoB", "I'eHeTHueckue KapThl pacTeHHMM, >KUBOTHBIX M yesjoBeka', "['eHeTmka mona", "3aKOHOMEpPHOCTH
HACJICIOBaHMsI, clieTieHHOro ¢ mooM", "KapuoTumsl yenoBeka u )kuBOTHBIX", "Buasl n3menunBoctu', "MonudukanmonHas U3MEHIUBOCTS ",
"HacnenoBanue pe3yc-dakropa", "['enernka rpynn kpou", "MyTanoHHass U3MEHYUBOCTB".

O6opynoBanue: Mojaenu-anmaukanuu "MonoruopuaHoe ckpemmuBanue”, "Henonnoe nomunupoBanue”, "Iurubpuanoe ckpenimBanue',
"Tlepexpect xpoMocoM", MUKpOcKoI U Mukpomnpenapar "Jpo3zoduna" (Hopma, MyTtanuu ¢hOpMbl KPBLIBEB U OKPACKH Tena), repbapuit "['opox
OCEBHOM".

JIaGopaTopHble U MIPaKTUIECKHE PabOThI:

JlaboparopHast pabora N 5. "U3ydyenuwe pe3yabTaTOB MOHOTHOPUAHOTO M JUTHOPHIHOTO CKPEIIUBAHUSA Yy APO30(PIBI Ha TOTOBBIX
MUKponpenaparax'.

JlabopatopHas pab6ora N 6. "M3yuenune Moau(UKAIIMOHHOW W3MEHYMBOCTH, TMOCTPOCHHE BAPUAIIMOHHOTO psijia U BapUallMOHHOMN
KpUBOi1".

JlabopaTtopHas padota N 7. "AHanu3 MyTanuii y Apo30(uiibl Ha TOTOBBIX MUKpoOTpenaparax".
ITpaktuyeckas padora N 2. "CocTaBieHne 1 aHaJIN3 POJOCIOBHBIX YeloBeka'.
Tewma 7. Cenexius oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M Ipolecc. 3apoKIeHHe celeKIUu U aoMectukarus. Yuenue H.M. BaBuioBa o LeHTpax NpPOUCXOXKACHUS U
MHOT000pa3us KyJbTypHBIX pacTeHUH. [[eHTphI MPOUCX0KICHHS TOMAITHUX KUBOTHBIX. COpT, TOpPO/Ia, IITaMM.

CoBpeMeHHbIE METOABI CeIeKIMH. MacCOBBI U MHIUBUAYATbHBIA OTOOpPHI B CEJEKIMH PACTEHHH M KUBOTHBIX. OIlEHKa 3KCTephepa.
bnuskoposcTBeHHOE cKpemuBaHue - HMHOpumuHr. Yucrtas nuHusg. CKpelluBaHUWE YUCTHIX JHMHUK. [erepo3uc, umm rubpuiHas cuia.
HepoxacteenHoe ckpemmBanue - ayrOpuauur. OTaajgeHHas TuOpuau3anus U ee ycrnexu. VICKyCCTBeHHbIM MyTareHe3 M MOJIy4deHHe
MOJIMIUIOUOB. JIOCTHKEHUS CEIEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buotexHonorus kak orpacib Npou3BoACTBa. ['eHHas uHxeHepus. Dtanbl coznanus pekomOuHanTHONW /IHK M TpaHCreHHBIX OpraHU3MOB.
Kierounas wunxeHepus. Kilerounsle KynbTypbl. MMKPOKIOHAIBHOE pPa3sMHOXKEHHME pacTeHuid. KIlOHMpOBaHHME BBICOKOIIPOIYKTHUBHBIX
CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKoJIorn4eckue 1 stuueckue npodsuemsl. 'MO - reHeTnyeckr MOAN(UIIMPOBAHHbBIE OPIaHU3MBI.

JeMoHcTpanuu:
[Toptpetsr: H.U. BaBuinos, .B. Muuypun, I'.Jl. Kapneyenko, M.®. NBaHoB.

TaOmuupl 1 cxemsl: Kapta "LIEHTpBl IPOUCXOXKIEHUS M MHOrooOpasusi KyJbTypHbIX pacteHuil”, "Ilopoabl nomamiHuUX »KUBOTHBIX',

~ 1N

"Copra kynbTypHbiX pacteHuit", "Organennas rubpuausanus”, "PaGorel akamemuka M.D. Hsanosa", "[lomummomaus", "OObeKTHI
ouorexnonoruun", "Kierounsie KylIbTyphl 1 KIoHHpoBaHue", "KoHCcTpyHrpoBaHue 1 epeHoc reHoB, XpoMocoM".

OO6opynoBaHue: MyJSDKU IJIOJJOB M KOPHEIUIOAOB IUKUX (DOPM M KyJIbTYpHBIX COPTOB pacTeHui, repbapuil "CelbCKoX035HCTBEHHbIE
pactenus".

JIaGopaTopHble U MIPaKTUIECKHE PabOThI:

Okckypeust "OCHOBHBIE METOJBI M JOCTH)KEHUS CENEKIIMU PACTCHUH M JKMBOTHBIX (HA CEJNEKIMOHHYIO CTaHIHMIO, TUIEMEHHYIO (epmy,
COPTOUCTIBITATENbHBIN YUaCTOK, B TEIUIMYHOE XO35HCTBO, TaOOPaTOPHIO arpOYHUBEPCUTETA WK HAYYHOTO LIEHTpa)".

119.7. CopepxaHue obyyeHus B 11 knacce.
1 yac B Henenmo, Bcero 34 yaca, U3 HUX 2 Yaca - pe3epBHOE BpeMs
119.7.1. Tema 1. DBomtonOHHAsT OUOTOTHSI.

[Ipeanochiki BO3HUKHOBEHUSI SBOJIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TEOpHs U €€ MEeCTO B Owojoruu. BiusiHue >BOTIONMOHHOMN
TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTHX HAYK.

CeugerensctBa sBomtonuu. [laneoHTosornyeckue: MNOCIEIOBATENBHOCT IOSIBICHUS BHUIOB B IAJCOHTOJOTMUYECKOW JIETOMMCH,
nepexoHble (hopMbl. buoreorpadpudeckue: cXoJICTBO U pazianuue GpayH u Gyiop MaTeprKOB U OCTPOBOB.

DOMOpPHOIOrHYEcKHEe: CXOJICTBA U pa3inyuus SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: TOMOJIOTHYHBIE,
aHaJIOTUYHBIE, PYAUMEHTApHbIE OPTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUECKUE: CXOJICTBO MEXAHW3MOB HACIIEJACTBEHHOCTH M OCHOBHBIX
MeTaboNIMUYeCKUX IMyTel y BCeX OpraHu3MOB.



OBomonuonHas teopust Y. [apsuna. [Ipennocbuiku BO3ZHUKHOBEHHUs TapBUHU3MA. J[BHKyIIME CHIIBI 3BOJIONMU BUIOB MO JlapBHHY
(M30BITOYHOE PA3MHOXKEHHE MPH OTPAHUUYCHHOCTH PECYpPCOB, HEOMpeAelieHHas W3MEHUYMBOCTh, OOph0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN
oTboD).

Cunrernueckast Teopus 3Bosonnu (CTD) u ee OCHOBHbIE MOJIOKEHUS.
Muxkpossosronust. [Tomynsanus kak eluHULIAa BUAA U SBOJIIOLIUH.

JBmxymue cuiibl ((hakToOphl) SBOIIOUHN BUAOB B MpHpoae. MyTallMOHHBIH Ipolecc 1 KOMOMHATUBHAS U3MEHUMBOCTD. [lomynsiuonnsie
BOJIHBI U Jipeiid renoB. M3omsuus 1 Murpanus.

EctecTBennblit 0TOOD - Hampasisitomuii Gpaxtop 3BomronUd. POPMBI €ECTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpPraHU3MOB KaK pe3yibTaT »dBOMIONUH. [Ipumepbl mpucrnocoOneHuil y opranu3sMoB. ApomMopho3bl u
UIM0a AN TaI|H.

Bun u BunooOpaszoBanue. Kpurepuu Buga. OCHOBHbIE (OPMBI BU1000pa30BaHMsL: reorpapuueckoe, IKOJI0rHUECKOe.
Maxkpoaosmtonusi. @opmMbl 3BOTIOIUY: (UIeTHYECKas], TUBEPTeHTHAs, KOHBEpreHTHas, NapajuieapHas. HeoOpaTuMoCTh 3BOTIOIMH.
IIponcxoxaeHne OT HeclleUAIN3UPOBaHHBIX NpeakoB. [Iporpeccupyromas cnenuann3anys. AganTuBHas paauanys.
JeMoHcTpanuu:

IToprpersr: K. JInnnei, JK.b. Jlamapk, Y. lapBun, B.O. KoBanesckuii, K.M. bap, 3. I'ekkens, @. Mrosnep, A.H. Ceseprios.

Tabmumer u cxembl: "Pa3BuTtHe opranmdeckoro mMupa Ha 3emuie", "3apoAblliM MMO3BOHOYHBIX KMBOTHBIX", "Apxeonrtepukc”, "dopmbl
60pb0BI 3a cymecTBoBanue", "EctecTBenHbIit 0T00p", "MHOr0o06pasue coproB pacteHuit", "MHoroodpasue nopoj ;xuBoTHbIX", "Tlomymsamun",
"MyTtaunoHHas u3MeHuuBocTh", "Apomopdossl”, "Ununoanantanuu", "Ob6mas nerenepanus”, "JBmwxyne cuibl sBomonun”, "Kapra-cxema
mapuipyta myrtemectsuss Y. Jlapsuna", "Boppba 3a cymectBoBanue"”, "llpucnocoOnenHocts opranusmoB", "I'eorpaduueckoe
BHU1000pa3zoBanue", "IKoJornueckoe Bu0o0pazoBanme.

ObopynoBaHue: KOJUIEKIIMS HACEKOMBIX C pa3IMYHBIMU TUMIAMH OKpPAacKd, HabOp IUIOAOB M CeMsH, KoJulekuus "IlpuMmepbl 3amuTHBIX
NPUCTIOCOONEHUH y JKUBOTHBIX", Mojnenb "OCHOBHbIE HampaBieHUs 3Bodtonuu", oObeMHas wmojenb "CTpoeHue TroJIOBHOTO MO3ra
MIO3BOHOYHBIX".



buoreorpaguyeckas kapra mupa, kojuiekuus "@®OpMbI COXPAaHHOCTH HCKOMAEMBIX MXHBOTHBIX U pAacTEHWH", MOJeNb anIuIMKauus
"Ilepexpect xpomocoMm", Biaxnble mpenaparsl "Pa3sutne Hacekomoro", "PasButme marymku", mukponpenapatr "Jlpozoduma" (HOpMma,
MyTaluK (pOpMbI KpbIIILEB U OKPACKU TEJIa).

JIaGopaTopHbIe U paKTUIECKUe paboTHI:

JlaGopaTtopHnas padora N 1. "CpaBHeHHE BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHUIO".

JlaboparopHast pabora N 2. "Onucanue mprucroco0JICHHOCTH OPTaHu3Ma U €€ OTHOCUTEIHHOTO Xapakrepa'.
Tewma 2. Bo3HUKHOBEHHE U pa3BUTHE )KU3HHU HA 3eMIle.

JloHayuHble IPEICTaBICHUS O 3apOXKACHUU KU3HU. HaydyHble rumoTe3pl BOSHUKHOBEHHS U3HU Ha 3emile: aOMOreHe3 U MaHCIEepPMMUSL.
XuMHUecKass 3BOJIONMsS. AOHOr€HHBIH CHUHTE3 OpPraHMYECKMX BEIIECTB U3 HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE IOJTBEPXKICHUE
XUMHYecKor sBosounu. HauanbHble sTambl Ouonorumueckod spomouuu. I'mmortesa PHK-mupa. ®dopmupoBanue MeOpaHHBIX CTPYKTYp H
BO3HUKHOBEHUE NPOTOKJIETKHU. IlepBble kiaeTku u ux 3Bomtonus. @opmMupoBaHre OCHOBHBIX IPYIII JKUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emiie 1o spam u nepuoaam. Karapxei. Apxelickas u npoTeposoiickas 3pel. [laneo3oiickas spa u ee IEpHOIbI:
KeMOpUICKUI, OpAOBUKCKUN, CUITYpUHCKUHN, IEBOHCKUNA, KAMEHHOYT OJIbHBIN, IEPMCKUI.

Me3o30iicKkas 3pa U €€ IepUuoIbl: TPUACOBBIN, FOPCKHI, MEJIOBOM.
Kaitno3oiickas spa 1 ee nepuobl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTrKa KJIMMaTa U re0JIOTHYeCKUX mpoiieccoB. OCHOBHBIE ATAIbl BOJIOIMU PACTUTEIIBHOTO M 5KUBOTHOTO MUpa. ApoMopdh03bI
Yy pacTeHU U )KUBOTHBIX. [losiBIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPTaHUYCCKOI'0 MHpa KaK OTpa>KCHUEC 3BOJIIOLIUH. OCHOBHBIE CHCTEMAaTHUYCCKHE TpyHIibl OpTraHUu3MOB.

3BOJIIOI_[I/I$I YCJIO0BCKaA. AHTpOHOJ’IOFI/I}I KaK HayKa. Pa3Butue HpCI[CTaBJIeHI/Iﬁ 0 TPOUCXOKIACHUU YCIIOBCKA. Metoapl HU3YyYCHUA
AHTPOIIOTCHE3A. CXO)ICTBa " pasiinius 4€JIOBEKA U )KUBOTHBIX. CucremMaTH4eCKOE IIOJ0KEHHE YSITOBEKA.

JBwxyume cuibl (hakTopsl) aHTpororeHesa. HacnencTBeHHass H3MEHUYHMBOCTh M €CTECTBEHHBIH 0TOOp. OOILIECTBEHHBIH 00pa3 *KHU3HH,
W3TOTOBJICHUE OPYAUM Tpy/a, MBIIIJICHUE, PEUb.

OcHoBHBIC cTaluu W BCTBHU OJBBOJIOOHWH YCJIOBCKA: aBCTPAJIOINUTCKHU, Yenosek yMeJ'IBIfI, Yenosek HpﬂMOXOI[HH.[PIfI, Yenosek



HeaHaepTanbckuii, YenoBek pasymHbIA. HaxoIkym HMCKOMAaeMbIX OCTAaTKOB, BpEeMs CYyIIECTBOBAHUS, O0JAcTh PAaCHpPOCTPAaHEHUS, O0BEM
TOJIOBHOTO MO3ra, 00pa3 )KU3HH, 0Py M.

Yenoseueckue pacbl. OCHOBHBIE OOJIbIIIKE PAChl: €BpONEOUIHAS (eBpa3uiicKasi), HErpo-aBCTpaIouHas (SKBATOPHAIbHAS), MOHTOJIOUTHAS
(a3umarcko-aMepukaHckasi). YepTbl MPUCIOCOOICHHOCTH TMPEACTABUTENCH YEIIOBEUECKHX pac K YCJIOBHSAM CYIIECTBOBaHUA. EIMHCTBO
yenoBevyeckux pac. Kputuka pacuszma.

JeMoHcTpanuu:
[Toptpetsr: @. Penn, JI. Ilactrep, A.W. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuubl 1 cxembl: "Bo3nuknoBenune ConHeuno cuctemsbl", "Pa3Butue opranmdeckoro mupa', "Pacturensnas kierka", "KuBoTHas
kierka", "[Ipokapuornueckas kietka", "CoBpemMeHHas cuctemMa opraaniyeckoro Mupa', "CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKa
U 4yesloBeKooOpa3HbIX 00e3bsH", "OCHOBHBIE MECTA MAJIEOHTOJIOIMYECKUX HAaXO0JI0K MPEAKOB COBPEMEHHOT0 yenoBeka", "/[peBHeilmune moau",
"Ipesuue nroau", "llepBeie coBpeMenHsbie Jroau", "Uenopedyeckue pacol”.

O6opynosanue: Mmyisoku "[Iponcxoxaenue yenoBeka' (0I0CTbI aBCTPAIONUTEKA, IUTEKAHTPOIIA, HEaHAepTallblia, KPOMaHbOHIIA), CICIIKU
WIA M300pakeHUs KaMEHHBIX OpYyJIuil NEepBOOBITHOTO YelOBeKa (KaMHU-YOMIEphl, pyOuia, ckpebiia), reoXpoHOIOruyeckas Talnuua,
Kosutekuus "®@opmMbl COXPAaHHOCTH MCKOIMAEMBbIX )KMBOTHBIX U pacTeHUM".

JIaGopaTopHble U MpaKTHYECKUe paboThI:

[IpakTuueckas padora N 1. "M3ydyeHne nckonaemMbIx OCTaTKOB paCTEHUMN M )KUBOTHBIX B KOJUIEKIUAX".

OKcKypeus "DBOTIONMS OPraHUYeCKOro Mupa Ha 3emiie” (B eCTeCTBEHHO-HAyUHBIH WM KPaeBeAUeCKui My3e).

Tewma 3. Opraau3mMbl U OKpyXKaroias cpeia.

OKojorus Kak HayKa. 33,[[8.‘11/1 U pasaciibl 5KOJIOTHH. MeTtoabsl PKOJIOTHUECKHUX MCCIeOOBaHMI. OKOJIOrHYECKOE MHPOBO33PCHUC
COBpPEMEHHOI'O YCTIOBEKA.

CpCIlLI oOouTaHus OpraHu3MoOB: BOJIHAd, HA3ECMHO-BO3AyIlIHAA, [TIOYBCHHAs, BHYTPUOPIraHU3MCHHAs.

Oxonornueckue (axropel. Kimaccudukammsi skogorndeckux (PakTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTpONOTeHHbIe. [lelicTBhe
DKOJIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.



Abuorndeckue (HakTOphl: CBET, TEMIIEPATypa, BIaKHOCTh. DoToneproansM. [IpucrnocobieHns OpraHu3MoB K JICHCTBUIO aOMOTHYECKUX
dakTopoB. bruomornyeckue puTMBI.

buortnueckue ¢akropbl. Bunbl 6MOoTHYECKHX B3aMMOACUCTBUN: KOHKYpPEHIUS, XUIIHUYECTBO, cUMOMO3 U ero ¢opmsel. [lapazutusm,
KOooTepamnusi, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMUYECTBO). AMEHCAM3M, HEUTpalu3M. 3HAUYCHHE OMOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPaKTCPUCTHUKU ITOITYJIALNH. OcHOBHBIC TTOKa3aTeIIN MOImyJiauu: YuCJICHHOCTD, IINIOTHOCTh, POXKAACMOCTh, CMCPTHOCTD,
MMpUpOCT, MUT'pALIUSL. III/IHaMI/IKa YU CJICHHOCTH IIOIMYJIAIUU U €€ PETYJIAL M.

JleMoHcTpanuu:
[Toptpetsl: A. I'ym6onbar, K.®. Pynbe, O. I'ekkens.

Tabmuusr u cxembl: kaprta "llpuponubsie 30HBl 3emun", "Cpenbl obutanust opranusmon", "®otonepuogusm", "llomynsuuu",
"3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MomyJsiiuu uHdyzopun-tydensku", "[lumessie nenu'.

JlabopaTopHbIe U PaKTUYECKUE PaOOTHI:

JIaGoparopnas padota N 3. "Mop¢onorudeckne 0COOEHHOCTH pacTeHUH U3 pa3HbIX MecT OOUTaHuA".
JlabopaTtopHas pabota N 4. "BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KoJseyca'.

[IpakTryeckas padora N 5. "IlogcueT MIOTHOCTH MOMYJIALUI pa3HbIX BUJIOB pacTeHUH".

Tema 4. Coob1iecTBa ¥ 3KOJIOTUYECKUE CHCTEMBI.

Coo0rmiecTBo opranu3mMoB - OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHAOBas, MPOCTPAHCTBEHHAs, Tpoduueckas (muiienas). Bumisi-
noMuHaHTEL. CBsI3U B OMOLIEHO3E.

Okonorndyeckue cucreMsl (3kocuctemsbl). IlonsiTHe 00 sKocucTemMe W OuoreoneHo3e. PYHKIMOHATbHbIE KOMIOHEHTHI 3KOCHUCTEMBI:
MPOJYLIEHThI, KOHCYMEHTHI, penyleHTbl. KpyroBopoT BemiecTB M MOTOK JHEPruM B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocucTeMbl. [lumieBbie nenu u cetu. OCHOBHBIE MMOKA3aTEeNIM YKOCUCTEMBI: OMoMacca, MpOAYKLHUs. DKOJOTHUYECKUE MUPAMH/IBL: MPOAYKLIUH,
YHUCIIEHHOCTH, OroMacchl. CBOMCTBA DKOCUCTEM: YCTOMYHUBOCTh, CAMOPETYJIsALNA, pa3BuTHe. CyKIeccus.

HpI/IpO,Z[HBIe 9KOCHCTEMBI. IKOCUCTEMEI 03€p U pCK. DKocucTeMa XBOMHOIO WU IMHUPOKOJMCTBCHHOI'O JIECa.



AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI. bHOOTHYecKOe M XO3SHCTBCHHOE 3HAYCHHE arpodKOCHUCTEM M
ypOOIKOCUCTEM.

buopasnoobpasue kak GpakTop ycToiunBocTH 3kocucteM. CoxpaHeHue OUOIOrHuecKoro pasHoodpasus Ha 3emiie.

Yuenne B.U. Bepnanckoro o 6uochepe. I'panuipl, coctaB u cTpykTypa 6uochepsr. XKupoe BemectBo u ero ¢pyHkuuu. OcoOeHHOCTH
O6uocdepsl Kak TI00aTbHON AKOCUCTEMBI. J[nHaMuueckoe paBHOBECHE U 00paTHast CBs3b B Orocdepe.

KpyroBopoThI BelecTB U OMOTreOXMMHYECKHE [IUKITBI AJIEMEHTOB (yTiiepoa, a30Ta). 30HaIbHOCTh Onochepsl. OCHOBHBIC OMOMBI CYIITH.
YenoBeuecTBO B Onocdepe 3emin. AHTPONIOTeHHbIE H3MEHEHHs B Ouocdepe. [ 1o6anbHbIe 3K0I0TH4eCcKHe MPOOIEMBbl.

CocymiecTBoBaHHe TpUPOILI M dYenmoBedecTBa. CoxpaHeHHe OuoOpasHOOOpa3usi Kak OCHOBa ycroiumBocTH Oumochepsl. OcHoBa
PalMOHATILHOTO YIIPABICHHS TPUPOJHBIME PECYpCaMH U UX UCTIOJIb30BaHue. JlOCTIKEHHS OMOIOTHU M OXpaHa IPUPOJIBI.

JleMoHcTpanuu:
[Hoptpetsr: A JI. Tencnu, B.H. Cykaues, B.I1. Bepnaackuii.

Tabnuup! u cxemsl: "[lumessie nenu", "buonenos: coctas u crpykrypa", "Ilpupoansie coodmecrsa”, "llenu nutanus", "Dkonorundyeckas
nupamuna”, "buocdepa u denmopek", "DKocucTeMa MIUPOKOIMCTBEHHOTO Jseca", "Dkocuctema xBoitHoro neca", "buoreno3 Bogoema',
"Arponenos", "[IpumepHble aHTPOIIOT€HHbIE BO3/IEHCTBUS Ha Nnpupody", "BaxHeine HCTOYHUKYN 3arps3HEHMs BO3/lyXa U TPYHTOBBIX Box'",
"TTouBa - BaxkHeMmass coctaBistonias Ouocgeps!”, "dakropsl aerpaganuu nous", "IlapHukoBbiil 3ddexr”, "DakTOpbl pagOaKTUBHOIO
3arpsisHeHus1 Omocdepsl”, "OOmas crpykrypa Ouocdepsi’, "Pacmpoctpanenue sxku3Hu B Omocdepe”, "O30HOBBI dKpaH Ouocheps”,
"Kpyrosoport yriepoaa B 6nocdepe", "Kpyrosopot a3ora B nmpupoje".

O6opynoBanue: Mopenb-anmmukanus "Tunudyasle OuoreHo3bl", repbapuii "PacturenbhHbie cooOmectBa", kouiekuuu '"buoinenos",
"BpenuTenu BaXHEHIINX CEIbCKOXO3SHCTBEHHBIX KYJIbTYp'", repOapuul M KOJUIEKIUH PACTEHUH M >KMBOTHBIX, MPUHAJIEKAIIUE K Pa3HBIM
HKOJIOTMUYECKUM TpymnnaM oaHoro Buzaa, Kpacnas kuura Poccuiickoit @eneparuu, n300pakeHuss OXpaHIEMbIX BUJIOB PaCTEHUI U )KMBOTHBIX.

MnaHupyemble pe3ynbTaTbl OCBOEHUA NporpamMmbl No 6uonorun (6asoBbin YpoBEHb) Ha YPOBHE cpeaHero ooduiero
obGpasoBaHus.

Cornacno ®I'OC COO ycranaBnuBalTci TpeOOBaHUS K pe3ysbTaTaM OCBOEHHS OOYYAarOIIMMHCS IpPOrpaMM CpeIHEro OOIero
00pa30BaHUs: TMYHOCTHBIM, METAIIPEMETHBIM U MPEAMETHBIM.



B cTpykType IHWYHOCTHBIX pE3yJbTaTOB OCBOCHUS mpeamera "buonorusa" BblAeNeHBbl CIEAYIOIINE COCTaBISIIOIIME: OCO3HAaHUE
00y4aroUMMHUCS POCCUHCKON TPaKJAHCKOW HJEHTUYHOCTH - TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTHM M CaMOONIPEIENCHUIO,
HaJIMYUME MOTUBAlMU K OOYy4YEHHIO OHMOJIOTHH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEKIEHUI JMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH M MCTOPUUYECKUX TPAJAMIIMNA PA3BUTHsI OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS B
CBOEH JESITEeTbHOCTH [IEHHOCTHO-CMBICTIOBBIMU YCTaHOBKAMU, MPUCYIIUMH CHCTeME OHOJIOrMYECKOro 00pa3oBaHusl, HaJIHMUKEe SKOJIOTHUYECKOro
MPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH IIEJIM U CTPOUTD KU3HECHHBIC TTAHEIL.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUs Tpeamera "buonorusa" MOCTUTAIOTCA B €AMHCTBE YYEOHOW M BOCHHUTATENIBHOW JESITEIIbHOCTH B
COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU COLUOKYIBTYPHBIMU, HCTOPUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, TPUHSITHIMU
B OOIIECTBE MpPaBUJIAMU M HOPMaMH MOBEJEHHUS U CHOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS M CaMOPa3BUTHsI, Pa3BUTUS
BHYTpPEHHEH MO3UIMHU JIMYHOCTH, MATPUOTU3MA, YBAKEHHUS K 3aKOHY M MPABOIOPSIKY, YEIOBEKY TPyAa U CTaplIeMy MOKOJICHUIO, B3aUMHOTO
yBa)KeHUsI, 0EPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJEAUIO M TPAIUIMSIM MHOTOHAIMOHAILHOTO Hapoaa Poccutickoit denepanuu, npupoje
Y OKpYXKarolle cpeae.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUs yueOHOro mnpeamera "buonorus" NOKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTb OOYYarOLIMXCS
PYKOBOJICTBOBATHCSL CPOPMUPOBAHHOW BHYTPEHHEH MO3WIMEH JIMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPHEHTAIMi, MO3UTUBHBIX BHYTPEHHHX
yOex1eHUH, COOTBETCTBYIOIIUX TPAJULIMOHHBIM IIEHHOCTSM POCCHICKOI0 O0ILECTBa, PACHIMPEHUE KU3HEHHOTO OIbITa U ONbITa 1S TEIbHOCTH
B IIPOLIECCE peaTN3al OCHOBHBIX HAIIPABICHNUN BOCIIUTATEIbHOM IEATEIIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpax1aHCKOTO BOCTIMTAHUS:
c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UITUN O0YYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO WJIeHA POCCUMCKOTO OOIIECTBA;
OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOI TBOpquKOﬁ ACATCIIBHOCTU IMPU CO3TaHUHN y‘-I€6HBIX IMPOCKTOB, PCIICHUHA y‘-IC6HI>IX " IIO3HaBAaTCJIbHbBIX 3a/a4,
BBIITOJTHEHHH OMOJIOTHYCCKHIX 9KCIICPUMCHTOB;,

CIIOCOOHOCTH OIpeNesATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSACHSATH €€,

YMCHHUC YYUTBIBATHL B CBOUX HCﬁCTBHHX HCO6XOI[I/IMOCTL KOHCTPYKTHUBHOTI'O B3aHMOHCﬁCTBHH JIIO,Z[Cﬁ C Ppa3HbIMU YGC)K,Z[CHI/IHMI/I,
KYJbTYPHBIMU HECHHOCTAMHA U COIMUAJIBHBIM ITOJIOKCHHUEM

TOTOBHOCTH K COTPYAHHUYCCTBY B IPOLHECCC COBMCECTHOI'O BBIITOJIHCHUA y‘-Ie6HBIX, IIO3HABATCIBbHBIX W HCCICAOBATCIIBCKHUX 3a1a4,
YBAXKXUTCIIbHOC OTHOIICHNUE K MHCHUIO OIIIIOHCHTOB IIPU O6Cy>KI(eHI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTrHYECKOTO COJZCPpIKaHHA,



T'OTOBHOCTB K FYMaHHTapHOﬁ n BOHOHTepCKOﬁ JACATCIIBHOCTH,

2) NaTpUOTHUYECKOI'0 BOCIIUTAHHUSA:

C(OPMHUPOBAHHOCTh POCCUICKON I'pa)kIaHCKOW MICHTUYHOCTH, NATPUOTU3MA, YBAKEHHsI K CBOEMY HapoJy, UyBCTBA OTBETCTBEHHOCTH
nepen PonuHoN, ropnocty 3a ¢cBoM Kpai, cBoX0 PouHy, CBOM A3BIK U KYJIBTYpPY, IPOILIOE U HACTOSALIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIEAUI0 W NMaMATHUKAM IPUPOJBI, JOCTHXKEHUSAM Poccum B Hayke, MCKYyCCTBE, CIIOPTE,
TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTD OLICHHUBATh BKJIaJ pOCCHﬁCKHX YUCHBIX B CTAHOBJICHHUEC U PA3BUTUC 6I/IOHOFI/II/I, IIOHMMAaHHe 3Ha4YeHNs OMOJIOTHMU B MMO3HAHUU
3aKOHOB IIPHUPOALI, B ) KU3HHU YCJIOBCKA U COBPEMCHHOI'O O6IIICCTBa;

ujelHas yoeK1eHHOCTb, TOTOBHOCTb K CIyXeHHI0 OTeuecTBY M €ro 3alluTe, OTBETCTBEHHOCTb 3a €ro cyably;
3) AyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHME AYXOBHBIX IIEHHOCTEH POCCHIICKOTO HApOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OIIGHHWBATh CUTYallMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHUs, OPUEHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

OCO3HAHUC JINYHOT'O BKJIaZda B TIOCTPOCHUC YCTOﬁqHBOFO 6yzlymer0;

OTBCTCTBCHHOC OTHOHMICHUC K CBOUM POAUTCIIAM, CO3AaHUIO CEMbHW HAa OCHOBC OCO3HAHHOT'O NPHUHATHA HGHHOCTCI\/'I CEMEITHOM KU3HHU B
COOTBCTCTBUH C TpAAULIUAMU HAPOJI0B POCCI/II/I;

4) 5CTeTUYECKOTO BOCITUTAHMUS:

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIOUYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX
OTHOIIICHUH;

MMOHUMaHHE YMOIIMOHAIBHOTO BO3ACHCTBUS JKHUBOM npupoAbl U €€ ICHHOCTHU,



TOTOBHOCTh K CAMOBBIPQYKEHHIO B PA3HBIX BUAX UCKYCCTBA, CTPEMIJICHUE MPOSIBIISATh Ka4eCTBA TBOPUCCKOM TMUHOCTH;
5) ¢hu3HUECKOTO BOCTIUTAHUS:

IIOHMMAaHME U peau3alys 300poBOro u 0e3onacHoro odpasa *KHU3HU (340pOBOE MUTAHHUE, COOJIOJJCHNE TUTHEHNYECKUX IIPAaBUII U HOPM,
cOaaHCUPOBAHHBI PEKUM 3aHATHH M OTIbIXA, pEryispHas (usnueckass aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/10POBbIO;

MMOHMMAHHUE [IEHHOCTH MPAaBWJI WHAUBHIYAIILHOTO U KOJUIEKTUBHOTO O€30TMACHOTO MOBEACHUS B CUTYAIUSX, YIPOXKAOIIUX 3J0POBBIO U
JKU3HU JTIOACH;

OCO3HaHUE NOCIEACTBUN U HENPUATUE BPEIHBIX NPUBBIYEK (YHOTPEOIEHHUS aIKOTr0JIsl, HAPKOTUKOB, KYPEHMUS);
6) TPy10OBOrO BOCHUTAHUS:
TFOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1I00ue;

TOTOBHOCTh K aKTUBHOM JIEITEILHOCTH TEXHOJIOTUUECKOU U COHH&HLHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HUHUIOUHUPOBATD, IINIAHUPOBATb U
CaMOCTOATCIIbHO BBITIOJIHATD TaKYI0 JCATCIbHOCTD,

UHTEpeC K Pa3NuuHbIM cpepaM NmpodecCHOHATbHON IesITeNbHOCTH, YMEHUE COBEplLIaTh OCO3HAaHHBIA BbIOOp Oyaymied mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;
7) SKOJIOTUYECKOTO BOCIIUTAHHUS:
HKOJIOTHYECKHU [EIeCO00pa3HOe OTHOIICHHUE K MPUPOIC KaK HCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBILIEHNE YPOBHSI SKOJIOTMUECKON KyIbTYphl: IPHUOOPETEHUE OIBITA IJIAHUPOBAHUS OCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCIEICTBUN
JUISL OKPY’KaroIEN cpeabl;

OCO3HaHUe T1100aIbHOr0 XapaKkTepa dKOJIOTMUYEeCKUX MPoOsieM U MyTel X peleHus;

CIIOCOOHOCTh HCITOJIb30BaTh HpI/IO6peTaeMHe npru H3YUYCHUU OMOJIOTUHM 3HAHHUS H YMCHUS TIpU PCHICHUHN np06neM, CBA3aHHBIX C
panrOHAJIBHBIM HNPUPOJOIOJIB30BAHUEM (CO6J’IIO]I€HI/I€ ImpaBruJI TIOBCACHUA B MPUPOJAC, HAIPABIICHHBIX Ha COXPAaHCHHUEC PABHOBCCHA B



9KOCHUCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, OMOChEpHI);

AKTUBHOE HEMPUATHE NCHCTBHM, MPUHOCSIIUX BPEI OKPYXKAIOUICH MPHUPOMHON Cpele, YMEHHE MPOTHO3UPOBATH HEOJIAroNnpHUsSTHBIC
3KOJIOTUYECKHE MOCTIEACTBUS IPEANPUHUMAEMBIX ACHCTBUI U IPEIOTBpaAIaTh UX;

HaJINMYHUC PA3BUTOTO 3KOJIOTHYCCKOI'O0 MBIIIJICHUS, 3KOJIOTHYCCKOM KYJbTYPBI, OIIbITa ACATCIbHOCTU 3KOJOTrHYEeCKOM HaIpaBJICHHOCTH,
YMCHHA PYKOBOJACTBOBATLCA MMH B HOSHaBaTCHBHOﬁ, KOMMYHHKaTHBHOﬁ u COHH&HBHOﬁ IMPaKTHUKEC, TOTOBHOCTU K YYA4dCTHIO B HpaKTHqCCKOﬁ
JACATCIIBHOCTH 3KOJOTHYECKOM HAIpaBJICHHOCTH;

8) LHEHHOCTHU HAYYHOI'O ITO3HAHU:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHA HAyKd M OOIIECTBEHHOW NPaKTHKH,
OCHOBAHHOTO Ha JIMAJIOre KYyJIbTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MHpE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM M UMTATEIbCKOM KYJbTYPhI KaK CPpECACTBaA B33]/IMOI[GﬁCTBPI$I MCKAY JIOAbMU W MTO3HAHWA MHPA,

IIOHHMMAaHUC CHCI_II/ICI)I/IKI/I OMOJOrHU Kak HAayKH, OCO3HAHHEC €€ pOJIA B (I)OpMI/IpOBaHI/II/I pPalOHAJIBHOI'O HAYYHOI'O MBINUJICHUS, CO3daHUN
OCJIOCTHOI0 MpPEaACTaBICHHUA 00 OKpy’KaromeM MHUPE KaK O CIUHCTBC IMIPHUPOABLI, YCJIOBCKa U 06HI€CTB21, B IIO3HAHWUHW TIPUPOAHBIX
3aKOHOMepHOCTeI>'I " pCHICHUU HpO6J’IGM COXpPaHCHUA ITPUPOAHOT'O PABHOBECUA,

yOEKJEHHOCTh B 3HAYMMOCTH OMOJIOTUU ISl COBPEMEHHOW IIUBMIIM3ALMU: 00ECIIeUeHUsl HOBOTO YPOBHS Pa3BUTHSI MEAMIIMHBI, CO3/1aHUs
NEPCHEKTUBHBIX OMOTEXHOIOTUH, CIOCOOHBIX peliaTh pecypcHbIE MPOOIeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTeH BBIXOAA U3 TTI00AIBHBIX
HKOJIOTMUYECKUX MpoOJIeM u obecrieueHus mepexoja K yCTOMYMBOMY pa3BUTHIO, PAllMOHAJIBLHOMY MCIOJIb30BAaHUIO IMPUPOIHBIX PECYPCOB U
(OpMHPOBAHNIO HOBBIX CTaHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTDH B MOJyYEHUN OMOJIOTMYECKUX 3HAHUM B LENSX MOBBIIIEHUS 001IEH KyIbTypbl, €CTECTBEHHO-HAyYHON TPaMOTHOCTH
KaK COCTaBHOM 4acTH (PyHKIMOHAIBHOM IPaMOTHOCTH 00y4aroumxcs, popMupyeMoit Ipu U3y4yeHUn OHOJIOTUY;

IMOHUMaHHE CYIIHOCTU METOAO0B IMO3HAHMS, WCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax, CIIOCOOHOCTH UCHOJIHL30BATh MOJIy4a€MbIC 3HAHUA
JUIA aHaJIn3a 1 00BSICHEHUS SBJICHUI OKPYZKaroumero M1upa 1 mnpoucxoadimnx B HEM I/I3MCHCHHI>'I, YMCHUCEC NCJIaThb 000CHOBaAHHBIC 3aKIIIOUCHUS HA
OCHOBEC HaYy4YHBIX Q)aKTOB 1 UMCIOIUXCA JAaHHBIX € LCJIBIO ITOJTYYCHUSA JOCTOBEPHBIX BHIBOOOB;

CIIOCOOHOCTBH CAMOCTOSTENIFHO UCIIOIb30BaTh OMOJIOTHYSCKUE 3HAHUS AJId pCHICHUA HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYAlUAX;

OCO3HAHUEC I EHHOCTU HaY'-IHOI\/’I ACATCIBbHOCTH, TOTOBHOCTH OCYHICCTBJIATH IPOCKTHYHO MW HCCICHOBATCIIBCKYIO0 ACATCIIBHOCTD
WHIUBUIYAJIBHO U B I'PYIIIIC,



TOTOBHOCTB U CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO u caMoo6pa303aHmo, K aKTUBHOMY ITIOJIYUCHHNIO HOBBIX 3HAHMI 110 OMOJIOrUH
B COOTBCTCTBHUHU C X XNU3HCHHBIMU HOTpCGHOCTSIMI/I.

B nponecce gocTukeHHs TMUHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS 00YYarOIIMMHUCS IPOrpaMMBbl IO OMOJIOTHHM HA YPOBHE CPETHEro 00IIero
o0pa3oBaHus y 00yJaIONIUXCSI COBEPIICHCTBYETCS YMOIIMOHAIBHBINA MHTEIUICKT, MTPEAIIOIAratonid ¢(hOPMUPOBAHHOCTE:

CaMOCO3HaHUS, BKIIFOYAIOIIET0 COCOOHOCTh OHMMAaTh CBOE AMOIMOHAIBHOE COCTOSIHHE, BUJCTh HAINPABICHUS Pa3BUTUSI COOCTBEHHON
HIMOIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B cele;

CaMOpPCryJIMpOBaHtsd, BKIIOYAOOIETO CAMOKOHTPOJIb, YMCHUE TIPHHUMATh OTBETCTBECHHOCTL 34 CBOC IIOBCACHUC, CIIOCOOHOCTH
AAIITUPOBATHECA K SMOIIMOHAJIbHBIM U3MCHCHUAM U ITIPOABJIATH FI/I6KOCTI), ObLITH OTKPBITBIM HOBOMY,

BHYTpeHHeﬁ MOTHUBAILIMU, BKJIIOYAIOIIEH CTPEMIJICHUC K JOCTHIKCHUIO LCIIU U YCIIEXY, OIITUMU3M, HHUIITUATUBHOCTb, YMCHHUC ﬂeﬁCTBOBaTB,
ncxoasa u3 CBOMUX BO3MO)KHOCT€I>1;

OMIIATHUH, BKJIIO‘IaIOH_Ieﬁ CIIOCOOHOCTh TMOHUMATH OMOIOHUOHAJIIBHOC COCTOSIHUEC [JPpYTHUX, YYUTBIBATHL €ro IIpu OCYLICCTBICHUU
KOMMYHUMKAIIUH, CIIOCOOHOCTH K COYYBCTBHUIO U COICPCIKNBAHUIO,

COLIMAJIbHBIX HAaBBIKOB, BKIIOYAIOLIUX CIIOCOOHOCTh BBICTpAMBAaTh OTHOLIEHMS C JPYTMMHU JIFOJAbMHU, 3a00TUTHCS, MPOSBIATh UHTEPEC U
paspemiaTh KOH(JIUKTHI.

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro npeaMera "buonorus" BKIIOYAIOT: 3HAUYUMBIE A (POPMHUPOBAHUS MUPOBO33PEHUS
00yJaronMxcsi MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIC) OOIIEHAYYHBIE TOHSTHS, OTPaXKAIOIIUE IIEIOCTHOCTh HAYYHOM KAapTUHBI MHUpa U
crenuuKy METOJIOB MO3HAHMS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, SHEPTHs, SBIIEHUE, MPOIECC, CHCTeMa, HAay4HbIN (akT,
MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MCCIIEI0OBaHNUEe, HAOIIOCHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEpPCAIbHBIC
yueOHbIe AeiicTBHs (IT03HABATENbHBIE, KOMMYHUKATUBHBIE, PETYNATUBHBIE), oOecneunBaronye GopmupoBaHue QPyHKIIMOHATHHONH TPAMOTHOCTH
U COLMAIbHOM KOMIIETEHIIMA OOyYaromuxcsi, CIOCOOHOCTh OOYYarOIIMXCS  HCIOJb30BaTh OCBOCHHBIE  MEXIUCIIMIUIMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS ¥ YHUBEPCAIbHBIC yueOHbIE ACMCTBUS B O3HABATEIHHON U COLMATBHON MPAKTHKE.

MertamnpeaMeTHbIe Pe3yIbTaThl OCBOSHHS ITPOTPAMMBI CPETHETO 00IIETO 00pa30BaHUS JOIDKHBI OTPAXKATh:
OBnazieHe YHUBEPCAIbHBIMU yUYE€OHBIMU TTO3HABATEIbHBIMU AEHCTBUSAMHU:
1) 6a30BbIe TOrHUECKUE JEHCTBUS:

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTL " aKTyaJIM3UpPOBATh HpO6HCMy, paccMaTpuBaTh €€ BCCCTOPOHHC,



UCIOJIb30BaTh IIPU OCBOCHUU 3HAHUM MPHEMBI JIOTHUECKOr0 MBIIUIEHUS (aHalW3a, CUHTE3a, CpaBHEHMs, Kiaccudukanuu, 00001eHns),
pacKpbIBaTh CMbICT OMOJIOTMUYECKUX MTOHATUH (BBLACIATh UX XapaKTepHbIe IPU3HAKHU, YCTAHABIMBATD CBSI3U C IPYTMMHU ITOHATHSIMHU);

OIpPCACIATh LECIN OCATCIBHOCTH, 3aJaBas IapaMETpbl M KPUTCPHUM HX JOCTHIKCHHSA, COOTHOCUTH PE3YyJbTaTbl ACATCIBHOCTH C
IIOCTAaBJICHHBIMU LCJISAMHU,

HCII0Ib30BaTh OMOJOIrHYECKHE OHATHS JJIA 00BACHEHHUS (baKTOB U SIBIICHHI KHMBOM IIPUPOAKI;

CTPOUTL JIOTUYCCKHUEC PACCYKICHUSA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTH U HPOTUBOPCHUUSA B
pacCMaTpuBaCMbIX SABJICHUAX, Cl)OpMy.]'II/IpOBaTL BBIBOJbI M 3aKJIFOYCHUA,

MNPUMCHATH CXEMHO-MOJCJIBHBIC CPpCACTBA JIA MPEACTABIICHHUA CYIICCTBCHHBIX CBSI3¢M M OTHOIICHHI B HN3y4aCMbIX OHOJIOTHYECKUX
O6’L€KTaX, a TaKXKC HpOTI/IBOpe‘H/Iﬁ Pa3sHOTro poaa, BbIABJICHHBIX B pA3JIMYHBIX I/IH(bOpMaI_[I/IOHHLIX HCTOYHHUKAX,

pa3pa6aTBIBaTI> IJ1aH PCIICHUA Hp06JI€MI>I C Y4CTOM aHaJin3a UMCIOUXCA MAaTCPHAJIbHBIX U HEMATCPHUAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM, OIICHUBATh PUCKH TOCIICACTBUN JICATEIbHOCTH;
KOOPAWHHUPOBATH U BBINIOJIHATH pa60Ty B YCJIOBUAX PCAJIbHOI'0, BUPTYaJIbHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHﬂ;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM;

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUSA:

BJIaJACTh HaBbIKaMU y‘{e6HO'HCCHe,Z[OBaTCHLCKOI>’I )51 HpOCKTHOfI ACATCIIbHOCTHU, HABBIKAMU PAa3pCUICHUA HpO6J’I€M, O6J'Ia,Z[8.TB CITOCOOHOCTBIO
N TOTOBHOCTBIO K CAMOCTOATCIIBHOMY IMOUCKY MCTOAOB PCIICHUA MMPAKTUYCCKUX 3ada4, IPUMCHCHHUIO Pa3JIMYHbIX MCTOAOB IMO3HAHUSA,

HCIIOJIb30BATh PA3JIMYHBIC BUJbI JCATCIBHOCTHU 1O MOJYUYCHUIO HOBOI'O 3HAHUWS, €0 UHTCPIIPETALINU, npe06pa30BaHM10 1 MIPUMCHCHUIO B
y‘-Ie6HBIX CUTyalusX, B TOM YHCJIC ITPU CO3JJaHUHU y‘-Ie6HBIX N COOUATIBHBIX ITPOCKTOB,

(hopMUPOBATh HAYYHBIH TUI MBIIUICHUS, BIaI€Th HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSIMHI U METO/IaMU;
CTaBUTH U (POpMYyIMPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BATEIIHLHON JIEATEILHOCTH M JKU3HEHHBIX CUTYyaIUsX;

BBISIBJISATh TIPUYMHHO-CIICACTBEHHBIC CBSI3UM M aKTyaJIM3UpOBaTh 3ajady, BBIJBUTATh TMIIOTE3y €€ pEIleHUs, HaXOAUTh apryMEHTHI s
JI0KAa3aTeNNbCTBA CBOMX YTBEPKACHUI, 3aJaBaTh apaMeTPbl U KPUTEPHUH PEILICHUS;



AHAJIIM3UPOBATh IIOJIYYCHHBIEC B XOAC€ PCHICHHUA 3adadyu peE3yJabTaThbl, KPUTHYCCKH OLCHHUBATH HX JOCTOBECPHOCTH, IPOTHO3HMPOBATH
HN3MCHCHHUC B HOBLIX YCJIOBUSAX;

JlaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLICHHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATH LICJICHANIPABIICHHBIN MIOMCK IEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBHS B IPO(ECCHOHATBHYIO CPEay;
YMETh NIEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO U MPAKTUYECKYIO O0JIACTH KU3HEICATSIILHOCTH;

YMETH UHTCTPHUPOBATHL 3HAHUSA U3 PASHBIX y‘-Ie6HBIX MMpeaMETOB;

BbIABUI'aTb HOBLIC HWACH, IIpCAjlaraTb OpPUIMHAJIBbHBIC IIOAXOJAbl MW PCHICHHA, CTAaBHUTb HpO6J’I€MLI U 3a4a4d, JOITyCKaroumue
AJIBTCPHATUBHBIC PCIICHUSA

3) pabora ¢ uHpopMaIuei:

OPHEHTHUPOBAThCSI B PA3JIMYHBIX HCTOYHMKAX HHGopMammu (TEKCTe YYeOHOTro TMOCOOMs, HAYyYHO-TIONMYJSIPHOW JIMTepaType,
OMOJIOTMYECKHX CIIOBApSAX U CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHeTe), aHaIM31upoBaTh HH(POPMALIUIO Pa3IMYHbIX BUJIOB U
(bopM npeacTaBieHNs, KpUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEPOTHBOPEUNBOCTb;

(I)OpMy.]'H/IpOBaTB 3alpoChl U NMPHUMCHATL PA3JIMYHBIC MCTOABI IIPU IMOUCKE U 0T6ope OMOIOrHUecKoi I/IH(I)OpMaI_[I/II/I, HeO6XOﬂHMOﬁ JJIA
BBITIOJTHEHU A y‘I€6HI>IX 3aga4,

HpI/IO6p€TaTB OIIBIT HCITIOJIB30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TCXHOHOFHﬁ, COBCPHICHCTBOBATL KYJIbTYPY QaAKTHUBHOI'O
HCIIOJIB30BaHUA PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMAbHYIO (OpMY IMpelcTaBleHHs Ouosorudyeckol uH(opmaruu (cxembl, rpaduky, AUArpaMMBbl,
Ta0JINLIbI, PUCYHKH U JAPYTOE);

UCIOJIb30BATh HAYYHBIN A3BIK B KaUECTBE CPEJCTBA NMpU paboTe ¢ Ouosorndyeckoil mHpopmanueil: IpUMeHsITh XUMUYecKue, pu3ndecKue
U MaTeMaTH4ecKHUe 3HaKU U CUMBOJIBI, (popmyIibl, abOpeBUaTypy, HOMEHKIATYpPY, UCIOJIB30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKHE
CpelcTBa HArJISAJHOCTH;

BJIQJIETh HABBIKAMH PACIIO3HABAHUS U 3aIUTH HHGOpMAINH, HHPOPMAIIMOHHONW 0€30MaCHOCTH JINYHOCTH.

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU JEUCTBUSIMU:



1) obuienwue:
OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cepax >KU3HU, aKTUBHO YY4aCTBOBATh B JIMAJIOTEe WJIM JUCKYCCHUU MO CYHIECTBY OOCYXTaeMOit
TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI, BBICKA3bIBaTh CY)KJICHHS OTHOCHTEILHO BBIMOJHCHHS IpeajaracMoi 3aJladd, YYUThIBATh WHTEPECHl U

COTJIACOBAHHOCTh MO3ULIUNA JPYTUX YYACTHUKOB JIMAJTIOTa WM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBA OOLIEHMs, IOHMMAaTh 3HAYEHUE COLMAJIBHBIX 3HAKOB, IPEINOCBUIOK BO3HUKHOBEHMS
KOH(JIMKTHBIX CUTYaIlUil, yMETh CMATYATh KOH(DIUKTHI U BECTH IIEPETOBOPEI;

BJAJIeTh PA3IMYHBIMU CHOCOOAMHM OOIIEHUS U B3aUMOJCHCTBUS, NOHUMATh HaMEPEHUs APYTHX JIOJeH, NPOSBIATh YBAXKUTEIbHOE
OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme (PopMyIMpoBaTh CBOM BO3PAKEHUS;

pa3BepHYyTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SA3BIKOBBIX CPEJICTB;
2) coBMECTHAsl €S TEIIbHOCTD:

NOHMMaTh M MCIOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOW M HMHIUBUAYaJbHOH pabOThl NpU pELIeHUH OUOJOrMYEcKOW IMpoOIieMbl,
000CHOBBIBAaTh HEOOXOAMMOCTD TPUMEHEHHS TPYTIOBBIX (HOPM B3aUMOJICHCTBUS IPU PEHICHNN YIeOHOH 3a/1a4H;

BBI6I/IpaTB TEMATUKy U METOAbl COBMCCTHBIX JEHUCTBHH C y4ueToOM 06H_II/IX HHTCPCCOB U BO3MOYKHOCTEH Ka)KJ0T0 4JICHA KOJIJICKTHUBA,

MNpUHUMAThL LCJIN COBMECTHOI ACATCIIBHOCTU, OPraHU30BLIBATH U KOOPAWMHUPOBATH I[GﬁCTBHSI o €€ JOCTHXKCHUIO: COCTABJIATH IIJIaH
HeﬁCTBHﬁ, pacipeaciaTb poJik € YUCTOM MHEHHUMN Y4aCTHHKOB, O6CY)KI[8.TB PE3YJIbTAaThI COBMECTHOM pa60TBI;

OLICHHMBATh KAYECTBO CBOETO BKJIAJa U KaXKIOI0 yYaCTHUKA KOMaH/bl B OO pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;
IIpeAJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UAEH C IMO3ULIMY HOBU3HBI, OPUTHHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBIIATEL IMO3UTUBHOC CTPATCTHYCCKOC ITIOBCACHUC B Pa3JIMYHBIX CUTyallUAX, MPOABJIATH TBOPYECTBO H Boo6pa>1<eHHe, OBITH
WHHUIIMATHUBHBIM.

OBnazieHNe YHUBEPCATbHBIMU PETYIISATUBHBIMU JICHCTBHSIMU:
1) camoopranuzanus:

HCIIOIL30BaTh OMOJOTMYECKIE 3HAHUS JJIs BBISIBIICHUSL HpO6J’ICM " UX PCIICHHA B )KU3HCHHBIX U y‘—Ie6HI)IX CUTyalUsiX;



BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHMI IIeJIEBbIE€ M CMBICIOBbIE YCTAHOBKM B CBOMX JIEHCTBHUSX M IMOCTYIKax MO OTHOILIEHUIO K
YKUBOM NPUPOJE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPY KAIOIINX;

CaMOCTOATCIbHO OCYHIECTBJIATH ITO3HABATCIIBHYIO ACATCIIBHOCTD, BBIABIIATH HpO6J’IeMH, CTaBUThb U (I)OpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4du
B 06pa3OBaTeJIBHOI>'I ACATCIIBHOCTH U ) KU3HCHHBIX CUTYALIUAX;

CaMOCTOSITENIbHO COCTABJISITH IIJIaH PEICHUS TPOOJIEMBI C YUETOM UMEIOIIUXCS PeCypCoOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYalHsIM;

paciupsaTh paMKHi y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeJIaTh OCO3HAHHBIA BBIOOD, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHICE,

OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW SPYAWIMH B PA3HBIX OOJIACTSX 3HAHWMA, MOCTOSHHO MOBBIMIATH CBOM
00pa3oBaTeNbHbIN U KyJIbTYPHBIH YPOBEHb;

2) CaMOKOHTPOJIb!
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LEIISAM;

BJIaJ€Th HaBbIKaMH IM03HABaTEILHOMI pe(l)J'IGKCI/II/I KaK OCO3HaHHWs COBCPIIACMbIX I[CfICTBHfI M MBICJIMTCJIIBHBIX IPOUECCOB, UX PE3YJILTATOB
u OCHOBaHHﬁ, HCIIOJIb30BATh NPUCMBbI pe(l)J'ICKCI/II/I AJIs1 OCHKU CUTyalluu, BBI60pa BEPHOT'O pCUHICHUAA,

OLICHMBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEUICHUS 110 X CHUKEHHUIO;
IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHX IIPU aHAJINU3E PE3YNIbTATOB AEATEIbHOCTH;
3) npuHsTHA ce0sl U APYTUX

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E Pe3yIbTaTOB AESITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKY;



Pa3BHUBAThb CIIOCOOHOCTH MOHUMATh MHUD C IMO3UIHUHU APYTOoro 4€JI0BCKa.

[IpenMetHbie pe3ynbTaThl ocBoeHUs mpopamMMbl COO mo OGuosornu Ha 0a30BOM ypPOBHE BKIIIOUAIOT crielU(HUUYECKHE A y4eOHOTO
npeameta "buonorus" HaydHBIC 3HAHHS, YMEHHS M CIOCOOBI JEHCTBHUM IO OCBOCHHIO, MHTEPIPETAMH U NMPEOoOpPa3OBAHHUIO 3HAHWM, BHUJIBI
JESTEIILHOCTH 10 TIOJyYEHUIO0 HOBOTO 3HAHWS M MPUMEHEHHIO 3HAHUU B PA3JIMYHBIX YUEOHBIX CUTYalHsIX, a TAKKE B PEATBbHBIX KU3HEHHBIX
CUTYallUAX, CBSI3aHHBIX ¢ OuoJiorueil. B mporpamme npeaMeTHble pe3ybTaThl MPEACTaBICHHBI MO rojlaM 00yUYeHUsI.

[IpenmeTHbie pe3ynbTaThl OCBOCHUS yueOHoro npenmera "buonorua" B 10 kiacce H0IKHBI OTpaXaTh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OUOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUN COBPEMEHHON
€CTeCTBEHHO-HAYYHOW KapTHUHBI MUpPAa W HAYYHOrO MHUPOBO33PEHHUS, O BKIJIAJEC POCCHHCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pPa3BHTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJIEPKaHUE OMOJIOTMUECKUX TEPMHUHOB M TIOHATHH: KM3HB, KJIETKA, OPTaHU3M, MeTabonm3M (0OMEH BEHICCTB U
MpeBpalleHHe PHEPruH), FOMEOCTa3 (CaMOperyJsius), YpOBHEBas OpPraHH3alUsl YKUBBIX CHCTEM, CaMOBOCIPOU3BEACHUE (PEHPOAYKIIMS),
HACJIEJICTBEHHOCTh, U3MEHYHUBOCTh, POCT U PA3BUTHUE;

yYMEHHUE H3Jlaratb OHMOJIOTMYECKUEe TEOpUM (KJIETOUHAsi, XpPOMOCOMHas, MyTallMOHHAs, LIEHTPaJIbHas JIorMa MOJIEKYJIIPHOM OMOJIOTHH),
3akoHbl (I'. Mennens, T. Moprana, H.1. BaBunosa) u ydeHus (o LieHTpaX MHOrooOpaszus U NMPOUCXOKIACHUS KyJIbTYpHbIX pacTeHuit H.U.
BaBuioBa), onpenensts rpaHUIIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHUEC BJIaJCTh MCTOAAaMWU HAYUYHOI'O IIO3HAHUSA B OUOJIOTHU: Ha6J'II-OI[€HI/I€ U OIMIMCAaHUC KHUBBIX CHUCTEM, IIPOLCCCOB U SIBJ'IGHI/II\/'I,
opraHu3anusa U IPOBCACHUC OMOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABUKCHHUC T'HMIIOTE3bl, BBIABJICHUC 3aBUCHUMOCTU MCKAY HCCIICAYCMbIMU
BCIIMYNHAMU, 00BsACHECHHE MOJIYUYCHHBIX PEC3YJIbTAaTOB, MCIIOJIBb30BAHHBLIX HAYYHBIX HOHSITI/II71, Teopnﬁ M 3aKOHOB, YMCHHC JCJIaTb BBIBOABLI Ha
OCHOBAHUU ITOJTYYCHHBIX PE3YyJIbTATOB,

YMEHHE BBIJIEIATH CYIIECTBEHHBIE IPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT, OJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB,
OCOOCHHOCTH TPOIIECCOB: OOMEHa BELIECTB U MPEBPAICHHs] YHEPTUU B KIETKE, (POTOCHHTE3a, TIIACTUYECKOTO U IHEPreTUYECKOro OOMEHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTUIOJJOTBOPEHHUS, PA3MHOXKEHUSI, WHINBUyAIbHOTO Pa3BUTHUS OpraHn3Ma (OHTOTECHE3);

YMEHHE TPHUMEHATh TOJTY4YCHHBIC 3HAHHS IS OOBSCHEHHS OMOJOTHYECKHX IMPOIECCOB M SIBJICHHM, NS MPUHATHS MPAKTHYECKUX
pEIICHUI B TIOBCEHEBHOW JKU3HU C IENBI0 0OecTieueHus] 0€30MacHOCTH CBOETO 3JI0POBBSI M 370POBbS OKPYKAFOIIMX JIFOACH, COOII0ICHMS
HOPM TPaMOTHOTO TOBEACHHS B OKpPYKAIOIIeH MPUPOTHON cpelie, MOHUMaHHe HEOOXOJUMOCTH HCIOIb30BAaHUS TOCTHKEHUI COBPEMEHHOMN
OmosIorHH ¥ OMOTEXHOJIOTHH TSl palliOHATIBFHOTO MPUPO/I0TIOIH30BAHNS,

YMCHHUC PCIIaTh 3JICMCHTAPHBIC TCHECTUYCCKUC 3a/1a4Y HAa MOHO- U III/IFI/I6pI/I,Z[HOC CKpCHIMBAHUC, CIICTIJICHHOC HACIICAOBAHUC, COCTABIIATH



CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIUBAHUA AJIA MPCACKA3aHNA HACJICAOBAHHWA IIPU3HAKOB Y OPraHn3MOB;

YMCHHE BBHIMIOIHATH Ja0OpaTOpHBIE W MpakTUYeckue paboThl, cOONMONaTh mpaBuia Mpu paboTe ¢ y4eOHBIM U JIAOOPATOPHBIM
000pyI0BaHUEM;

YMEHUE KPUTHYECKH OICHMBATh M WHTEPIPETHPOBATH MH(POPMAIUIO OMOJOTHYECKOTO COJCpIKAHUS, BKIIOYAIONIYIO ITICEBJOHAYYHBIE
3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA MaccOBOW MH(OPMaIUK, HAyYHO-TIONYJISIPHbIE MaTe€pHabl), STUYECKUE ACIIEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMCHHE CO31aBaTb COOCTBEHHBIE IHCbMEHHBIE U YCTHBIC COO6H.I€HI/I$[, 060611_[851 6I/IOHOFI/I‘IGCKYIO I/IH(l)OpMaI_II/IIO N3 HCCKOJBbKHX
HCTOYHHKOB, 'PaMOTHO MCITIOJIB30BATh MOHSITANHBINA arrapar O1oI0THH.

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS yueOHoro npeamMera "buonorus" B 11 kiacce T0MKHBI OTpaxaTh:

c(OPMHPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHBI MUpPAa U HAyYHOIO MHUPOBO33PEHHUS, O BKJIAZEC POCCUHCKUX MU 3apyO€KHBIX yUEHBIX-OMOJIOIOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPaMOTHOCTH Y€JIOBEKa [T PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPaCKpBIBaTh COJCp)KaHUE OMOJOTHYECKHX TEPMHHOB M TOHATHMN: BHJ, MOMYJSAIMSA, T€HOGOHI, BOJIONMS, IBHKYIIUE CHUIIBI
(akTOpB) HBOMIONMU, MPUCTOCOOIECHHOCTh OPraHU3MOB, BHUA000pa30BaHUE, HKOJIOTHYECKHE (DAKTOPBI, IKOCUCTEMA, MPOIYIEHTHI,
KOHCYMEHTBI, peIyILIEHTHI, [IETH MUTaHH, SKOJOrHYecKas mupamuaa, ouoreoreHos, onocdepa;

YMEHHE H3JaraTh OWOJIOTHYECKHEe Teopur (dBONIONMOHHAsS Teopusi Y. JlapBWHA, CHHTETHYECKash TEOPHs SBOJIIONWH), 3aKOHBI M
3aKOHOMEPHOCTH (3apossimieBoro cxoacrsa K.M. bapa, uepenoBanus riaBHbeIX HanpasieHud u myteil sBomorun A.H. CeBeprioBa, ydeHus o
6uoctepe B.M. BepHaackoro), onpeaensiTe IpaHULbl UX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMCHHUEC BJIaICTh MCETOJaMH HAYYHOI'O IMO3HAHHA B OHOJIOTHH: Ha6J'II-OI[eHI/IC U OIMMCAHUC KUBBIX CHUCTEM, IIPOLCCCOB U HBJ'IeHHﬁ,
opraHusanuvsa U IIPOBCACHUC OMOJIOrTYECKOr0 OKCIICPUMCHTA, BBIJIBUKCHHUEC T'HIIOTE3bI, BBIABJICHUC 3aBUCHUMOCTH MCKAY HUCCICAYCMbIMU
BCIIMYHUHAMU, 00BsICHEHHE MOJIYUYCHHBIX PC3YJIbTATOB, UCIIOJIBb30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ M 3aKOHOB, YMCHHC JICJIaTb BBIBOABI Ha
OCHOBAHMHU IMOJTYYCHHBIX PE3YJILTATOB,

YMEHHUE BBIJIENIATh CYIIECTBEHHBIC MPU3HAKK CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BHJIOB, IMOIMYJISALUHN, MPOIYIEHTOB, KOHCYMEHTOB,
PEIYIEHTOB, OHOrCOIICHO30B M 3KOCHCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEICTBEHHOW HM3MEHYMBOCTH, €CTECTBEHHOTO 0TOODA,
BUI000pa30BaHusi, MPUCIIOCOOICHHOCTH OPTraHU3MOB, JCUCTBUS JKOJIOTMYECKMX (PAKTOPOB HA OPraHM3MBI, MEPEHOCA BEIIECTB U TOTOKA
OHEPTHUU B DKOCHUCTEMAX, aHTPOIMOICHHBIX N3MEHEHHUH B DKOCHUCTEMAX CBOEU MCCTHOCTH, KPYroBOpOTa BCUIECCTB U OMOreOXUMHNYECKUX IIUKJIOB
B Onocdepe;



yMEHHE MPUMEHSTh MOJy4YeHHbIe 3HAHUS ISl OOBSCHEHUS OMOJNOTMYECKMX IPOLECCOB M SBICHUM, A MPUHATUS MPAKTUYECKUX
peLIeHN B MOBCEIHEBHON JKM3HU C IENBI0 o0ecredeHus: 0€30MacHOCTH CBOETO 3/I0POBbSI U 370POBBS OKPYXKAIOIIMUX JIFOAEH, COOTI0AeHUsS
HOPM T'PaMOTHOTO IMOBEACHMS B OKpYKarolled MPUPOIHON cpele, MOHUMaHHEe HEOOXOJUMOCTH HCHOJIb30BaHUS TOCTHXKEHUI COBPEMEHHOMN
OMOJIOTHH JIJISl PALIMOHAILHOTO MTPUPOIOTIOIB30BAHMS;

yYMEHHE pellaTh 3JIeMEHTapHble OMOJIOTMYECKHE 3a7aud, COCTABIATh CXEMbl IEPEHOCA BEIIECTB M SHEPrUM B HKOCUCTEMax (LenH
MIUTaHUA);

YMEHHE BBINIOJHITh JIAOOpAaTOPHBIE W MpaKTHYECKHE padoThl, COONIONaTh MpaBWia NpuU paboTe ¢ y4eOHBIM H JIA0OPATOPHBIM
000pyI0BaHUEM;

yYMEHUE KPUTHYECKH OLIEHMBATh M HHTEPNPETHPOBATH MH(OpMAIUI0 OHOJOIMUYECKOTO COIEp:KAHUSI, BKJIIOYAOLIYIO IICEBJIOHAYUYHBIE
3HaHMUSI U3 PaA3IMYHBIX HCTOYHHMKOB (CpeJCTBa MAaccoBOW HMH(OpMAIMM, Hay4YHO-IOMYJSPHbIE MaTepuasbl), pacCMAaTPUBaTh IJI0OAJbHBIE
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLLIECHHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOMICHHs, 0000mas OHOIIOTHYECKYI0 WH(POPMAIHI0O W3 HECKOIBKUX
UCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh NOHATUIHBIN annapaT OMOJIOTHH.

B denepanbHbIX U peruoHanbHBIX MPOLETypax OLUEHKH KayecTBa 00pa30BaHUs UCIIOJIb3YETCs IepedeHb (KOAU(PUKATOP) pacipeaeaeHHbIX
10 KJlaccaM INPOBEpsieMbIX TpeOOBaHMM K pe3ysbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelIbHOM MPOrpamMMbl CpelHero oOuiero oopa3oBaHus U
3JIEMEHTOB COZAEPIKAHUS 110 OUOJIOTUH.

Tabnuua 16
[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBaTenpHOU porpaMMel (10 kiacc)
Kox nposepsiemoro [TpoBepsieMbie IpeAMETHBIC PE3YIIBTAThl OCBOCHHS OCHOBHON 00pa30BaTeIbHON MPOTPaMMBI CPEAHETO O0IIETO
pe3yibTara o0pa3oBaHus
1 CchopMupoBaHHOCTh 3HAHUI O MecTe W pOJIM OMOJIOTMM B CHCTEME HAyYHOIO 3HAHHs €CTECTBEHHBIX HAyK, B

(OpMHPOBAaHUM COBPEMEHHON €CTeCTBEHHO-HAYYHOM KapTHHBI MHUpPa W HAyYHOTO MHMPOBO33PEHHS; O BKIIAJE
POCCHICKMX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMONOTHH; (PYHKIIMOHAJIHLHONW IPaMOTHOCTH YEJIOBEKa
JUISL pEeIEHUs KU3HEHHBIX 33124




YMeHue pacKkpbiBaTh COAEpKaHUE OMOIOTMYECKUX TEPMHUHOB M MOHATUM: JKU3Hb, KJIETKA, OPTaHU3M; METa00IN3M
(oOMeH BellecTB U MpEeBpalleHUe YHEPTUH ), TOMEOCTa3 (CaMOperyJsius), ypoBHEBasi OpraHU3aIusl )KUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOAYKIIHS ), HACIECTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE

YMeHue m3narath OMOJOTHMYECKHE Teopuu (KIETOYHAsl, XpOMOCOMHasi, MyTanuoHHas), 3akonbl (I'. Mennens, T.
Moprana, H.1. BaBuioBa) u y4enus (0 IEHTpaXx MHOTOOOpas3us U MPOUCXOXKIEHUS KyIbTYpHBIX pactenuii H.H.
BagsusioBa), onpenensiTe rpaHUIlbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMmenue BJIaACTb MCTOAAMHU HAYYHOT'O ITIO3HAHUA B Oouonoruu (Ha6JIIOI[GHI/I€ " OIMMCAaHNEC KUBBIX CUCTCM, IIPOLICCCOB
n HBHGHI/Iﬁ; opraHusanusa H IIPOBCACHHC OHOJIOrHYECKOI0 OKCIICPUMCHTA, BBIABUIKCHUC TI'MIIOTC3bI; BLIABJICHHC
3aBUCUMOCTH MCKAY HUCCICAYCMbIMU BCIWMYMHAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX
Hay4YHbIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB; YMCHHC ACJIaTb BbIBOJIbI HA OCHOBAHHUU IT0JIYYCHHBIX pGSYJ'IBTaTOB)

YMCHI/IC BBIACIIATH CYHIGCTBCHHI)IG HpI/I3HaKI/I BI/IPYCOB, KJICTOK HpOKapI/IOT nu SYKapI/IOT, OOJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPraHM3MOB; OCOOCHHOCTH IPOIIECCOB OOMEHA BEIIECTB M IPEBPALICHUS SHEPrUU B KIETKE,
(doToCHHTE3a, IMJIACTUYECKOTO M DHEPreTHYEeCKOro OOMeHa, XEMOCHHTE3a, MHTO03a, MeH03a, OII0JOTBOPEHHUS,
Pa3MHOXKECHHUS, HHAMBHIYAIbHOT'O Pa3BUTHS OpraHn3Ma (OHTOTIeHE3)

YMeHue NpuMeHSTh MOJyYeHHbIe 3HaHUS Ui OObSICHEHUS] OMOJIOTHUECKUX MPOLECCOB U SIBICHUM, I NPUHATHS
MPaKTUYECKUX PELIEHUI B TIOBCETHEBHOM KU3HU B LIESAX oOecreueHus: 6€30MacHOCTH CBOETO 3J0POBbS U 3J0POBBS
OKpY’KaIOIIMX JIIOAEH, COOM0ACHNS HOPM I'PaMOTHOTO TIOBEACHHUS B OKpY’Karollel MpUPOAHOM cpejie; MOHUMaHue
HEO0OXOIUMOCTH HCIOJIb30BAaHUS JOCTUKEHUH COBPEMEHHON OMOJOrMM U OMOTEXHOJOTHH AJis PalMOHAIBHOTO
IIPUPOIONOIB30BAHUS

YMmenue pemaTtb 3JICMCHTAPHBIC T'CHCTHYCCKUC 3aladd HAa MOHO- U Z[I/II"I/I6pI/II[HOG CKpCHIMBAHUC, CHCIICHHOC
HacCJI€JO0BaHUEC, COCTABJIATh CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJIA MPEACKA3aAHUA HACICIOBAHUA IIPU3HAKOB Y
OpraHnu3MoB

YMeHue BBINOJHATH J1a0OpaTOpHBIE M MpPaKTUYEeCKHe paboThl, cOOMIONaTh MpaBHia MpH padoTe ¢ y4eOHBIM H
1a60paTOpPHBIM 000PYyIOBAaHUEM

YMeHue KpUTHUECKH OLIEHWBATh U UHTEPIPETUPOBATH HHPOPMAIMIO OHOJIOTHYECKOT0 COIePKaHUSI, BKIIOYAIOIIYIO
TNICEB/IOHAYYHbIEC 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CMU, HayuyHO-TIOMyJIIpHBIE MaTepHabl); STUYECKUE aCTIEKThI
COBPEMEHHBIX MCCIIEZIOBAHUN B OMOJIOTUH, METUIIMTHE, OMOTEXHOJIOTUU
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YMeHue cozaBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUs, 000011ast OMOIOrnYecKyt0 HHPOPMALIUIO 13
HECKOJIbKHX UCTOYHUKOB, 'PAMOTHO HCII0JIb30BaTh OHITHIHHBIH ammapar OuoiIoruu

Tabmauua 16.1

[TpoBepsiembie meMeHThI coaepxkanus (10 kmacc)

Kon IIpoBepsiemMblii 2JIEMEHT COlEpKAHUS
1 buonorus xak Hayka
11 buonorus - Hayka o xuBoil npupoje. Ponp Ouonoruu B popMupoBaHHHM COBpEMEHHOW Hay4yHOW KapTuUHBI Mupa. Cucrema
OMOJIOTUYECKHUX HAYK
1.2 MeToabl TO3HAHUS KUBOM MPUPOBI (HAOIIOACHUE, SKCIIEPUMEHT, ONMCAaHNE, U3MEpEHHUe, Kiaccu(uKaius, MoIeIMpOBaHue,
CTaTUCTUYECKass 00pabOTKa JaHHBIX)
2 JKuBble cucTeMBbl M UX OpraHU3alus
2.1 JKusble cucteMbl (OMOCUCTEMBI) KakK MpeaMeT u3ydenus ononoruu. CBoicTBa OMOCHCTEM U UX pa3HOOOpa3ue
2.2 VYpoBHM OpraHuzanu OUOCHUCTEM: MOJIEKYJIPHO-TE€HEeTHUECKUH, KJIETOYHbIN, OpraHU3MEHHBIH, MOMYyJISLHOHHO-BHIOBOMH,
9KOCUCTEMHBIH, Onoc(epHbIit
3 XUMHUECKUI COCTaB U CTPOCHHE KIETKH
3.1 XUMUYECKUH COCTaB KIETKH. XUMHUECKHE JIEMEHTBI: MaKpO3JEeMEHThl, MUKPO3JIeMEeHThl. Bosla 1 MUHepanbHbIe BEIIeCTBa.
@OyHKIUHN BOABI 1 MUHEPAIILHBIX BEIIECTB B KieTke. [loaepkanie ocMOTHYECKOTO OaaHca
3.2 benku. CoctaB u ctpoeHue OeakoB. AMHUHOKHCIOTHI - MOHOMEpHI OenkoB. HezameHuMble W 3aMEHMMbIE aMHUHOKHCIIOTBHI.

AMUHOKHCIIOTHBI COCTaB. YPOBHHU CTPYKTYphl O€JIKOBOI MOJIEKYJbl (MIepBUYHAs, BTOPUYHAs, TPETUYHAsI U 4YETBEPTHUYHAS
CTpYKTypa). XUMHUYEeCKHue cBoicTBa OenkoB. buonornueckue pyHKIuN OEIKOB.

®depmeHTHl - Ouonoruueckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHEeUU(UIHOCTb.
Kodepmentsl. Butamunsl. OTinnyns epMeHTOB OT HEOPTaHUYECKUX KaTaau3aTOpOB




3.3

YrneBoabl: MOHOcaxapuabl (TJII0KO03a, pubo3a W JIe30KCHpH003a), AMcaxapujbl (caxapos3a, JAKT03a) M TOJHCAXaPHIIBI
(kpaxmai, TIIKOTeH, [IeJUT0I03a). bromornueckue pyHKIMN yTIIIEBOOB.

Jiunuasl: TpUTIMUEpUAbl, cTepouabl, ¢ochomunuabl. ['uapodunbHo-ruapodoOHBIE cBoiicTBa. buonornueckue ¢yHKIMM
nunuoB. CpaBHEHHE YITICBOAOB, OCIIKOB U JIUMHAOB KaK HCTOYHUKOB YHEPTUH

3.4 Hyxnennoseie kucnotsl: JIHK n PHK. Hyxkneorunbl - MoHOMephl HyKJIEHHOBBIX KucioT. Ctpoenue u ¢pynkuuu JIHK.
Crpoenne u pynkuun PHK. AT®: crpoenue u pyHkmu

3.5 Huronorus - Hayka o kinerke. Knerounas reopust. MeTo1bl U3yUYeHUs KIETOK

3.6 Krnerka xak mnenoctHas >xuBast cuctema. OOlue NMpu3Haku KJIETOK: 3aMKHYTas HapykHas memOpana, moiekynbl JJHK kak
IreHETUYECKUH amnmnaparT, cucTeMa cuHTe3a Oenka

3.7 Tumbl KIETOK: dyKapHOTHUYECKas W Mpokapuotnieckas. OcoOEHHOCTH CTPOCHHS MPOKAPUOTHYECKOH KieTku. Kierounas
cTeHka Oaktepuil. CTpoeHHe SyKapruOTHYecKor KIeTKU. OCHOBHBIE OTJIMYHS PACTUTENIbHOM, )KUBOTHON U TPHOHOM KIETKH

3.8 [ToBepXHOCTHBIE CTPYKTYpHl KJIETOK - KJIETOYHAs CTeHKA, TMTUKOKamuke, ux ¢yHkuuu. Ilnasmaruueckas memOpana, ee
cBoiicTBa M ¢yHKumu. lluromnazma u ee opraHouasl. OnHOMEMOpaHHBIE OPTaHOW[BI KIETKH: DHJIOMJIA3MaTHYeCKas CETh
(BIIC), anmapar I'oabmxu, 1u3ocomsl. [loyaBTOHOMHBIE OpraHOWABI KIETKH: MUTOXOHJIPUH, IUIacTHIbL. [IpoucxoxaeHue
MUTOXOHJIpUI W muactuia. Buasl nnactua. HememOpaHHble opraHOWbl KJIETKU: pUOOCOMBI, KIETOUHBIM LEHTp, PECHUYKH,
KryTUKH. OyHKIIUM OpraHOMI0B KJIETKU. BritoueHus

3.9 Snpo - peryasTopHbIi LeHTp KieTku. CTpoeHue sijipa: saepHas 000104Ka, KapHoIuIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI

3.10 TpaHcnopT BelIECTB B KIIETKE

4 XKuzneneaTenbHOCTh KIETKU

4.1 OOMeH BeliecTB, WM MEeTa0OMu3M. ACCUMIIIALUS (TNTACTUYECKHI OOMEH) M TUCCUMIIIALNS (PHEPreTUYecKuil OOMeEH) - ABe
CTOPOHBI €MHOTr0 Tpolrecca Merabonu3ma. Tunbsl oOMeHa BELECTB: aBTOTPO(HBIN U rerepoTpodHslii. Pons pepmenToB B
oOMEeHe BEIIeCTB U MPEBPAIEHUH SHEPTHH B KIIETKE

4.2 ®dotocunTte3. CBeroBass U TeMHOBas ¢asbl GorocuHTe3a. Peaknmu dotocuntesa. DpdexTnBHOCTH (HOTOCHHTE3a. 3HAYCHUE

¢dorocuHTe3a A )KU3HU Ha 3emuie. BausiHue ycinoBuil cpezibl Ha POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €r0 TPOAYKTUBHOCTH Y
KYJBTYPHBIX PAaCTEHHH.
XeMocuHTe3. XeMOCHHTE3UpyoIue OakTepruu. 3HaYeHHe XeMOCHHTE3a JUIsl )KU3HU Ha 3emiie




4.3

DOHepreTndyeckuii oOOMeH B KieTKe. PacieruieHue BemiecTB, BBIICICHHE M AaKKyMYJIHPOBAHHWE SHEPTHHM B KIETKE. DTambl
sHepreTudeckoro obmena. [nmkomms. Bpokenue u ero Buubl. KHCIOpOAHOE OKHUCIIEHHWE, WM KJICTOYHOE JIbIXaHHE.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa

4.4

Peakniun matpuunoro cunresa. I'enetnyeckas mHpopmanus u [IHK. Peannsanus renermueckoil mHGOpMAIMu B KIIETKE.
I'eneTnveckuii kox u ero cBoicTBa. TpaHckpumnuus - MaTtpuuHbld cuHTe3 PHK. Tpancnmsaums - OmocuHTe3 Oenka.
Komuposanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie (opmel xu3Hu - BUpyChl. Mcropusi otkpeitusi BupycoB (.M. MBanoBckuii). OCOOEHHOCTH CTpPOSHHS H
KHU3HEeATeNIbHOCTH BUPYcoB. bakrepuodaru. bonesnu pacTeHui, )KUBOTHBIX U YEJIOBEKA, BbI3bIBaeMble BUpycamu. Bupyc
ummyHoedumra yenoseka (B1UY) - Bozoyaurens CI1M/]a. [Ipodmnaktuka pacnpocTpaHeHUs: BUPYCHBIX 3a001€BaHUN

PasmHoxenue u HHIWUBUAYAJIIbHOC PA3BUTHC OPIraHu3MOB

5.1

KneTrouHblil LMK, WM )KU3HEHHBINA UK Ki1eTku. MHTepdasza u muto3. IIpoueccsl, nporekaroiye B uHTepdase. Permkanus
- peakuus marpuunoro cuareda JHK. Ctpoenne xpomocom. XpoMocoMHBINM HaOOp - KapyuOTUIl. J\UIIIIOUIHBINA U TaryIONIHbIN
XpOMOCOMHBIE Ha00pbl. XpoMaTuabl. LluTonornyeckre OCHOBBI Pa3MHOKEHUS U MHAWBUYaIbHOTO Pa3BUTHs OPraHU3MOB.
Henenue xnetku - muto3. Ctaauu mutosa. [Iponeccsl, npoucxoasdiue Ha pa3HbIX CTaJuAX MHUTO3a. BUOIOrnyeckuil cMbIci
MHUTO3a

5.2

cDOpM]’::I Pa3MHOXKCHUA OPraHU3MOB: Oecroioe 1 IOJIOBOE. BI/II[LI Oecrooro Pa3MHOKCHUA: ACIICHUC HAABOC, ITOUKOBAHUC
OJHO- U MHOTOKJICTOYHBIX, CHOpOO6p330BaHI/IG, BEIr€TaTUBHOC PA3MHOXKCHUC. I/ICKyCCTBCHHOG KJIOHUPOBAHUEC OPraHU3MOB,
€0 3HAYCHUC IJId CCICKIIMH

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECTOIOrO.
Metios. Craguu meriosa. [Iporeccel, mpoucxosiue Ha craausx meiosa. [loBegenue xpomocom B meiioze. Kpoccunrosep.
buonoruyecknii CMbICIT ¥ 3HAUEHUE MEHO3a

5.4

I'ameTorenes - mpormecc 0Opa3oBaHMs TIOJIOBBIX KIETOK Yy JKMBOTHBIX. [loyioBbIE jkene3bl: CEMEHHUKH W SUYHUKU.
OOpa3oBaHue 1 pa3BUTHE MOJOBBIX KJIETOK - TaMeT (CIepMaTo30u], SHIEKIIeTKa) - cliepMaToreHe3 u ooreHe3. Oco0eHHOCTH
CTPOEHMS SIMLEKIETOK U criepMaTo3ou0B. Omnonorsopenue. [laprenorenes

5.5

WupuBuayanbHOe pa3BuTHE (OHTOreHe3). DMOpHOHAIBbHOE pa3BUTHE (IMOpHOreHe3). DTarbl YMOPHOHAIBHOTO PA3BUTUA Y
MO3BOHOYHBIX  JKUBOTHBIX:  JIpOOJIeHHMEe,  TacTpyisiusi, opraHoreHe3. IloctaomOpuoHanmpHOE — pa3BuUTHE.  THIIBI
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: MPsAMoOE, HENpsiMoe (JIMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,




CIIOCOOHBIE BBI3BIBATh BPOXKICHHBIC YPOJCTBA.
Poct u paszButue pactenuil. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHU, CTaJUU PAa3BUTHS

HaCJ'Ie,Z[CTBCHHOCTB U UIBMCHYHUBOCTb OPIr'aHNU3MOB

6.1

[Ipenmer u 3amaun reHeTuku. Mcropus pa3BUTHS TeHETUKH. BKIiag pOCCHUUCKUX U 3apyOekKHBIX YUYEHBIX B Pa3BUTHE
TCHETUKU. MeTObl TEHETHKH (THOPUIOJIOTHYECKHM, HHUTOTEHETHYECKHA, MOJICKYISIpHO-TeHeTHYeckuii). (OCHOBHBIE
FE€HETUYECKUE NOHATHUS. | 'eHeThuueckas: CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpelMBaHUI

6.2

3aKOHOMEPHOCTH HACJICIOBAaHUS IPU3HAKOB, YCTaHOBIeHHbIe [. MeHneneM. MoHOrHOpUIHOE CKpEUNIMBaHUE. 3aKOH
eaMHOO00pa3uss TUOPHUIIOB IIEPBOTO IMOKOJeHUA. [IpaBuiao MOMUHHUpOBaHUWsSA. 3aKOH pacIleIIeHWs IpU3HAKOB. I wumoresa
9UCTOTHI rameT. [loTHOe 1 HenmoTHOe JOMUHUPOBAHHUE.

JluruOpuHOe CKpelMBaHue. 3aKOH HE3aBHUCHMOI'O HACJEOBaHUS MPHU3HAKOB. [lUTOreHeTHYeCKne OCHOBBI JUTHOPUIHOTO
CKpCIIMBAaHUS. AHAIM3UPYIONIEe CKpemuBaHue. Vcmonp30BaHUE aHATUM3HPYIOMICTO CKPEIIMBAHUS IS OMPEICIICHUS
FeHOTHIIa 0CO0OHU

6.3

CueruieHHOe HacieoBaHue Ipu3HakoB. Pabora T. Moprana 1o cuerieHHOMY HacleJoBaHuIo reHoB. Hapymienue cuerienus
I€HOB B Pe3yJIbTaTe KPOCCUHIOBEpa. XPOMOCOMHAsl TEOPUsl HACJIEICTBEHHOCTH. | eHeTHUeCKue KapThl.

I'enernka noma. XpoMOCOMHOE OIIpENETICHHUE MM0JIa. AYTOCOMBI M IOJOBBIE XPOMOCOMBI. [ OMOraMeTHBIE U IeTEpPOraMeTHbIE
opranusmsel. HacrieoBanue npu3HakoB, CIETIEHHBIX C [T0JIOM

6.4

N3MenunBOCTh. BuUIbl W3MEHYMBOCTH: HEHACIECICTBEHHAs W HACIEACTBEHHas. Poip cpeapl B HEHACIEACTBEHHOMU
W3MEHUYUBOCTH. XapaKTepUCTUKa MOAUDUKAIIMOHHON M3MEHUMBOCTH. BapuanmoHHslil psaa U BapualinoHHasi kpuBas. Hopma
peaknuu npusHaka. KomuyecTBEHHbIE M KAaueCTBEHHBIC MPU3HAKKM W WX HOpMa peakuuu. CBoilcTBa MOAM(PUKAIIMOHHON
U3MEHUYMBOCTH

6.5

HacnencTBennasi, wiM reHOTUNUYECKasi, M3MEHYMBOCTh. KoMmOWHATHBHAs WM3MEHUYMBOCTHb. Melo3 M MOJNOBOM mporecc -
OCHOBa KOMOMHATHBHOW M3MEHYMBOCTH. MyTanmoHHas M3MEHUYMBOCTh. Kiaccudukaius MyTanuii: TeHHbIE XPOMOCOMHEIE,
reHoMHble. YacTora W mpuuuHBl MyTanuid. MyTtareHHbIe (akTOpbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACIEICTBEHHOU
n3menunBoct H.M. BaBuioa

6.6

I'enetnka denmomeka. Kapumorun uyenoBeka. OCHOBHBIE METOJIBI TE€HETHKH YEJIOBEKA: TE€HEAJTOTHYECKHUM, OJM3HEIOBBIMA,
[UTOTEHETHYECKU, OMOXUMHUYECKHA, MOJIEKYJISIpHO-TeHeTnYeckuil. CoBpeMEeHHOE OMpe/eieHne TeHOTUIIA: TTOTHOTEHOMHOE
CEeKBEHHPOBAaHME, T€HOTUIIHPOBaHUE, B TOM uucie ¢ nomoulbto [I[P-ananuza. HacnencrBenHble 3a0ofieBaHusI yelOBEKa:
reHHble OoNie3HH, OOJIE3HM C HACIEICTBEHHOW MPEaPacIooKEHHOCThIO, XpOMOCOMHBIE Oone3Hu. ComaTHueckue Hu




IrCHCPATUBHBIC MYTAallUH. HpI/IHL[I/IHbI 300pOBOI0 o6pa3a KHU3HH, JUArdHoCTHKH, HpO(l)I/IJIaKTI/IKI/I n JICYCHHUA TI'CHCTUYCCKUX
OosIe3HEN. Me,Z[I/IKO-FeHeTI/ILIeCKOG KOHCYJIbTUPOBAHHUCE. 3HaueHHUE MeﬂHHHHCKOfI ICHCTUKN B IPEAOTBpAICHUN W JICYCHHU
FCHETHYECKHUX 3a00JIeBaHUI YeI0BeKa

7 Cenexuust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHHI

7.1 Cenexkuusi Kak Hayka M IIpoLecC. 3apOKIEHHE CeJIeKIMM U JoMectukauusa. Yuenue H.M. BaBwioBa o wneHrtpax
IIPOUCXOKACHUS U MHOro0Opa3usl KyJbTYpHbIX pacTeHHH. LIeHTphl npoucxoxaeHus TOMalIHUX XKUBOTHBIX. CopT, mopoaa,
ITaMM

1.2 CoBpeMeHHbIE METOJbl CeleKIMH. MaccoBbli M HMHIAMBHUYaJbHBII OTOOPHI B CENIEKLUMU PACTEHUH U KUBOTHBIX. OlLieHKa

aKcTepbepa. bim3kopoacTBeHHOE cKpelBanue - MHOpuauHr. Yucras auaus. CkpemmrBaHue YUCTHIX JUHUHN. ['eTeposuc, mim
rubpuanas cuna. HepoactBeHHoe ckpeniuBaHue - ayTOpuaunr. OtaaneHHas rudpuausanus U ee ycnexu. McKyccTBEeHHBIH
MYTareHe3 v MOJIYy4YEeHUE NOJIUIUIOUIOB. JJOCTHKEHHS CENEKIIMU PACTEHHM, J)KUBOTHBIX 1 MUKPOOPraHU3MOB

7.3 buortexHonorus kak oTpacib Npou3BoAcTBa. ['eHHas uHkeHepus. Dtamnbl co3nanus pekomOuHanTHOU JIHK u TpaHcreHHbIX
opranu3moB. Kiertounas unxeHepus. Kietounele KynbTypbl. MUKpPOKIOHaIBHOE pa3MHOXKEHUE pacTeHuid. KioHuposaHue
BBICOKOIIPOTYKTUBHBIX CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJIOIMYECKUe U 3Thueckue npobdsemel. MO - renernyecku
MOJU(UIIMPOBAHHBIE OPTaHU3MBI

Tabmuna 16.2

[TpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHUSI OCHOBHOM
obpasoBarenbHOU Mporpammsl 11 kinacca

Kox nposepsiemoro [IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHON 00pa30BaTeIbHOM MPOTrPaMMBI CPEHETO OOIIEro
pe3yibTaTa obOpazoBaHus
1 CopMHUpOBAaHHOCTh 3HAHMA O MECTE€ W POJU OHWOJOTHM B CHCTEME HAYYHOTO 3HAHHS E€CTECTBEHHBIX HAyK, B

(OpMHpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAapTHHBI MHpa W HAy4HOTO MHPOBO33PEHMS; O BKJIAJE
POCCHUHCKHMX U 3apyOeX HBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMONOrHH; (QYHKIHOHAIBHOM I'PaMOTHOCTH YelOBeKa
JUIS PELIEHNUS KU3HEHHBIX 3a7a4

2 YMmenue PaCKpbBIBATb COACPIKAHUC OHOJIOTHYECKUX TCPMHUHOB U MOHSATHUH: BUJ, TIOITYJISAOUA, T eHO(I)OH,Z[, OBOJJIIOIHA,




JBIDKYIIUE CHIIBI ((DaKTOpBI) SBOJIOIUH, MPHUCIIOCOOICHHOCTh OPraHU3MOB, BHUI000pa30BaHUE, KOJIOTMUYECKHE
(baKToOphl, JKOCHCTEMa, MPOAYLEHTHl, KOHCYMEHTBI, PEOYLEHTHI, LEMH IUTAHUS, HKOJIOTHYECKas IMUpaMHla,
ouoreoleHo3, buocdepa

YMeHue wusznarath OHWOJOTHMYEcCKHe Teopuu (dBONMONMOHHAsS Teopusi Y. JlapBuHA, CHHTETHYECKas TEOpHs
IBOJIIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apopiieBoro cxoactea K.M. Bapa, yepemoBaHusi r1aBHBIX HalpaBJICHUI
u myrteit sBomonuu A.H. CesepuoBa, yuenus o Ouochepe B.M. Bepuaackoro), ompenenstb TpPaHHUIBI HX
MPUMEHUMOCTH K KHBBIM CHCTEMaM

YMeHue BJIaACTb MCTOAAMHU HAYYHOTO IIO3HAHUA B ouoaoruu (Ha6J’II-O,I[eHI/Ie " OIIMCAHUEC KHUBBIX CUCTEM, IIPOLCCCOB
n HBJIGHI/IfIQ opraHu3anus U IIPOBCIACHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA, BBIABMIKCHUC THUIIOTC3bI, BBISBJICHUC
3aBUCUMOCTH MCKAY HUCCICAYECMbIMU BCINYNHAMU, 00BICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX
HAay4YHBIX HOHﬂTHﬁ, TeOpI/Iﬁ 1 3aKOHOB; YMCHHUC ACJIaTh BBIBOJAbI HA OCHOBAHWHU IMOJTYYCHHBIX pe3YJII)TaTOB)

YMeHue BBIIENATh CYIIECTBEHHbIE TMPU3HAKH CTPOCHHUSI OMOJOTMYECKUX OOBEKTOB: BHJIOB, IOMYJISIIUH,
MPOAYLICHTOB, KOHCYMEHTOB, PEIYILIEHTOB, OMOTEOLEHO30B U HKOCUCTEM; OCOOCHHOCTH MPOIIECCOB HACIEICTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOTO O0TOOpa, BHJI000pa30BaHMsI, MPHUCIIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBUS
9KOJIOTUYECKHUX (DAKTOPOB HAa OPraHU3MBI, MIEPEHOCA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX, aHTPOIIOTE€HHBIX
W3MEHEHUN B DKOCHCTEMAaX CBOEH MECTHOCTH, KPYyTrOBOPOTA BEIIECTB M OMOT€OXUMHUYECKUX IIUKIOB B Oroctepe

YMeHue npuMeHsTh MOJyYeHHbIe 3HaHUS Ui OObSICHEHUS! OMOJIOTHUECKUX MPOLECCOB U SIBIECHUH, Ul MPUHATHS
MPaKTUYECKUX PEIIEHUH B IOBCEITHEBHOM JKU3HU B LIEJIAX 0OecreueHus: 6€30MacHOCTH CBOETO 3/I0POBbS U 3/I0POBbS
OKPY’KaIOIIMX JIFOJeH, COOMIOCHNs HOPM I'PaMOTHOTO TIOBEJICHHS B OKpY’Karolllel MPUPOAHON cpejie; MOHUMaHHe
HE00XOIMMOCTH UCIOJIb30BaHUs JOCTHKEHUI COBPEMEHHOM OMOJIOTHH U1 PallMOHAIBHOTO MPUPOI0IOIB30BaHUS

YMeHue pemiaTh 3J€MEHTapHbIC OWOJIOTHYECKHE 3a/1aud, COCTABJISATh CXEMBbI TEPEHOCAa BEIIECTB M DHEPTUU B
9KOCUCTEeMaXx (LIeTH MTUTAHMUS)

YMeHue BBINOJHATH J1a0OpaTOpHBIE M MpPaKTUYEeCKHe paboThl, cOOMIONaTh MpaBHia MpH padoTe ¢ y4eOHBIM H
1ab0paTOpHBIM 000pYyIOBAaHUEM

YMeHue KpUTHUECKH OLIEHUBATh U UHTEPIPETUPOBATh HH(OPMALIHNIO OMOIOTMYECKOTO CO/IEPKaHUs, BKIIOYAIOIIYIO
IICEBJIOHAYYHbIE 3HAHMS W3 PA3NUUHBIX UCTOUYHHMKOB (CMMU, HaydHO-TIONYJISIpHBIE MaTepuaibl); paccCMaTpuBaTh
rJ100aJbHBIE KOJOTUYECKHE MPOOJIEMbl COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIIEHUIO K HHUM COOCTBEHHYIO
MO3ULIMIO
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YMeHue cozaBaTh COOCTBEHHBIE TUCHBMEHHBIE M YCTHBIE COOOIIEHUs, 000011ast OMOIOrnYecKy0 HHPOPMALIUIO 13
HECKOJIbKHX UCTOYHUKOB, 'PAMOTHO HCII0JIb30BaTh OHITHIHHBIH ammapar OuoiIoruu

Tab6muna 16.3

[Tposepsiembie aneMenThI coaepxkanus (11 kmacc)

Kon

[IpoBepsiemMblil 2IEMEHT COAEPKAHUS

DBOIIIOIMOHHAST OMOIOTHS

11

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CupnerenbctBa sBoytouuu. IlaneoHTonormueckue: IMOCIENOBATEIbLHOCTh IIOSBIEHUS BUIOB B  IaJEOHTOJIOTMYECKOM
JeTonucHu, mepexonHsie (opmbl. buoreorpaduueckue: cXoICTBO M paznuyue ¢GayH U (Iop MaTepUKOB U OCTPOBOB.
OMOpPHUOIOrMYECKHE: CXOJCTBA W pa3ivuus SMOPHUOHOB pa3HbIX BHUJAOB I03BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE:
TOMOJIOTMYHBIE, aHAJIOTUYHbIC, PyAUMEHTApHbIE OPTaHbl, aTaBU3MblL. MOJIEKYIAPHO-OMOXUMUYECKHE: CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX MTyTEH y BCEX OPraHU3MOB

1.2

OpomonionHast Teopust Y. Jlapuna. [Ipeanocbuiku BOZHUKHOBEHHUS JTapBUHU3MA. [[BIKYIIHE CHIIBI DBOJIIOIMH BUIOB IO
HapBuHy (uM30BITOYHOE pa3MHOXKEHHE TPU OrPAHUYEHHOCTH PECYpPCOB, HEOMpENeNeHHas H3MEHYMBOCTh, OopbOa 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN 0TOOP)

1.3

Cunrernueckas Teopust 3Boonuu (CTD) u ocHOBHBIE ee TosiokeHUs1. MukposBomorus. [lonmynanus kak eauHUIA BUIA U
3BOJTIOLUAA

1.4

JBmwxyume cuibl (GakTopbl) HBOJIIOLNUM BUIOB B Mpupoje. MyTalMOHHBIA Mpolecc M KOMOMHAaTHUBHAs W3MEHUYMBOCTb.
[TonynsuoHHbIe BOJHBI U apeid renoB. M3onsauusa u murpanus. EctecTBeHHbIN 0TOOp - HanpaBIAOMUN (HaKTOp SBOJIOLUH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[Tpucmoco0aeHHOCTh OPraHU3MOB KakK pe3yJbTaT ABOMIONKU. [Ipumepsl npucrnocoOaeHuid y opraau3MoB. Apomopdo3sl u
UNO0aJaNTaALNH.

Bun u Bunoo6paszosanue. Kpurepun Buma. OcHoBHBIE (hOPMBI BU1000pa30BaHUS: T€OTrPaPUIECKOE, IKOJIOTHIECKOE

1.5

MaxkposBomtorusi. @opMmbl 3BOJIOLMU: (UIETHYECKas, MBEPreHTHAas, KOHBEpPreHTHas, MapamenbHas. HeoOpatumocTsb
9BOJIIOLUA




Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4HbIE TPEACTABICHUS O 3apOXKICHUM >KU3HU. HaydHble TMIIOTE3bl BO3HHUKHOBEHUS KH3HHM Ha 3emiie: abuoreHes u
naHcnepMus. XUMHYECKas 3BOJIOLUA. OKCIEPUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKOW 3Botounuu. HadampHble 3Taribl
ouosornyeckoii spomonuu. I'unoreza PHK-mupa. IlepBbie kiaeTku u ux 3Bomonus. @opMuUpoBaHUE OCHOBHBIX TPYII KUBBIX
OpPraHHU3MOB

2.2

Pazputue xu3Hu Ha 3emiie mo spaMm u nepuoaam. Kartapxeil. Apxeiickas u nmpoTtepo3oiickas 3psl. [laneo3oiickas spa u ee
MIEPUOJIbI: KEMOPUICKHA, OPJIOBUKCKUM, CHIYPHICKHUNA, TEBOHCKUH, KAMEHHOYTOJIBHBIN, IepMCKuil. Me3o30iickas spa u ee
MEPUO/IbI: TPUACOBBIN, FOPCKUM, MEIOBOM.

KaitHo30iickass 3pa M €€ NepHOIbl: IIaJCOTNCHOBBIM, HEOICHOBBIM, AHTPONOICHOBBIM. XapakTEPUCTHKA KiIuUMara H
reoJOru4ecKux rnpoueccoB. OCHOBHBIE STalbl 3BOJIOLNUU PACTUTEIHLHOTO M KUBOTHOrO Mupa. ApoMop(do3bl y pacTeHuil u
XKUBOTHBIX. [losiBIeHME, pacuBET U BBIMUPaHHUE IPYII )KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHu4YCCKOro Mrupa Kak OTpaKCHUC 5BOJIFOIIHNH. OCHOBHBIE CHCTEMAaTHYECKHE T'PYIIIIbI OPraHu3MOB

2.4

OBoronMs 4elloBeKa. AHTPOIIOJIOTH KaK HayKa. PazBuTue mpencraBicHui O MPOMCXOKIECHUH YelloBeKa. MeToapl u3yueHus
a"Tpornorese3a. CXoJCTBa U pa3aMyus Y€I0BEKa U KUBOTHBIX. CHCTEMATUYECKOE M10JIOKEHUE YEIIOBEKA.

JBmwxyuue cuibl (pakropel) aHTpororeHesa. HacieacTBeHHass M'3MEHUMBOCTh M €CTECTBEHHBIN 0TO0p. OO11ecTBEHHBIN 00pa3
YKU3HU, U3TOTOBJIEHUE OPYIUH TPYyAa, MBILUIEHUE, PEUb

2.5

OcCHOBHBIE CTaIUM U BETBH JBOJIIOIMH YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenbid, YenoBek mpsmoxossiiuii, Yenosek
HeaHaepTanbckuii, YemoBek pasyMHbIil. Haxoku HCKOMaeMbIX OCTAaHKOB, BpeMs CyIIECTBOBAHUS, 00JIaCTh PaclpoOCTPaHEeHHS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OpyIus

2.6

UYenoseueckue packl. OCHOBHBbIE OOJBIINE pachl: €BpONEOUAHAs (€BpaszuiicKas), HErpo-aBCTpajouHas (dPKBaTOpUaibHast),
MOHIOJIOUHAsA (a3uaTCKO-aMepHuKaHcKas). YepThl MPHUCIIOCOOICHHOCTH MpPEACTaBUTENEH YeIOBEYECKMX pPac K YCIOBHSIM
cymiecTBoBaHus. ENMHCTBO yenoBeueckux pac. Kputuka pacusma

OpranusMel 1 OKpy>Karolas cpeia

3.1

DKOJOrusl Kak Hayka. 3aJadyd W pa3fenabl dKOJOTMH. MEeTOIbl 3KOJIOTUYECKUX HCCIEAOBAaHUNA. DKOJIOTHYECKOE
MUpoBo33peHne. Cpelibl 0OMTaHUs OPTaHNU3MOB: BOJIHAS, HA3€MHO-BO3IyIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS

3.2

Okonornyeckue (akropel. Knaccupukanus skojgoruueckux (pakTopoB: aOWOTHYEcKHe, OMOTHUECKHE M aHTPOIIOTEHHBIE.
JleiicTBHE SKOIOrHYECKUX (PAaKTOPOB HA OPraHU3MBbI




3.3

AOGuotnueckue (GakTOpbl: CBET, TeMIepaTypa, BIaXHOCTh. DotomepuoansM. [IpucrnocobiieHuss OpraHu3MOB K JCHCTBHIO
abuotnueckux (akTopoB. buonornyeckue puTMBbI

3.4

buotnueckue dakropsl. Buabl OMOTHUECKHX B3aMMOJEUCTBUN: KOHKYpPEHIUS, XUIIHUYECTBO, MAapasUTHU3M, MYTyalu3M,
KOMMEHCAIN3M (HAaXJIEOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIM3M, HEUTpaIM3M. 3HAYCHHE OMOTHYECKUX B3aMMOJCHCTBHIA
JUIS CYILIECTBOBAHUS OPTaHU3MOB B IIPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTCPUCTHUKHU ITOITYJIAINH. OCHOBHBIE ITOKa3aTeIIN MOmyJIAun: YUCICHHOCTDh, IIJIOTHOCTD, POXIAa€MOCTb,
CMCPTHOCTDB, ITPUPOCT, MUTpALIHL. I[I/IHaMI/IKa YHUCJICHHOCTHU IOIIYJIAIHNU U €€ PCTYJIAINA

COO6H.I€CTBEI H 3KOJIOTHYCCKHUE CUCTCMBI

CooOmiecTBo opraHu3MoB - OuoreHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas, MPOCTPAHCTBEHHas, Tpoduueckas (muIIeBas).
Bunbr-momuaanTel. CBsi3U B OMOIIEHO3E

4.2

Okonorndyeckue cuctembl (dkocuctemsl). I[lonatue 00 skocucreme U OuoreorneHo3e. OyHKIMOHAIBHBIE KOMIIOHEHTHI
9KOCHUCTEMBI: MPOIYLIEHThl, KOHCYMEHTBI, peylleHThl. KpyroBopoT BelecTB U NOTOK 3HEPruu B 3kocucteme. Tpoduueckue
(nuieBble) ypoBHH 3kocucTeMbl. Ilumessle nenu u cetu. OCHOBHBIE MOKa3aTeNlUd 3KOCHCTEMBI: OMomacca, MpOAYKIIMSL.
DKoJIOTHYeCKHe MUPAaMUJIbL: MPOAYKLUH, YUCICHHOCTH, OnoMacchl. CBONMCTBA 3KOCHCTEM: YCTOWYMBOCTb, CAMOPETYIISILIHNSA,
pasButue. Cykueccust

4.3

[Ipupoanbie 3KocUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOTO WJIM HIMPOKOJIIMCTBEHHOTO Jieca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPO’KOCUCTEMBI. YpOoskocucTeMbl. buonornyeckoe #  XO34WCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U ypOOIKOCHUCTEM.

buopaznoobpazue kak GakTop ycroifunBoctu s3xocucteM. CoxpaHeHHe OHOJIOTHYEeCKOTo pa3HooOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnanckoro o Ouocepe. I'panuipsl, coctaB u cTpykrypa 6uocdepsl. )KuBoe BemecTBo U €ro (yHKIHMH.
Ocobennoctu Ouochepsl Kak TI0OAIBHOW 3KocHCTeMbl. J[nHaMuueckoe paBHOBecHe W oOpaTHas CBsi3b B Oumocdepe.
KpyroBopoTsl BeliecTB U OMOTCOXMMHUYECKHE IHUKIBI AJIEMEHTOB (yriepona, azoTa). 30HaIbHOCTh Ouocdepbl. OCHOBHBIE
OMOMBI CyIIN

4.5

UYenoseuecTBo B Onocdepe 3emiin. AHTpONOreHHbIE H3MeHeHUs B Ouocdepe. I modanbHbIe 3K0I0rnYecKie MpoOIeMbl.
OcHOBa palMOHAILHOIO YHPAaBJICHUS NPUPOAHBIMU pECypcaMu M HMX HCIOJb30BaHHE. JlocTikeHus OMOJIOTMM W OXpaHa
MIPUPOABI




TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/
n/n Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRne 0Bpaz0OBaTEIBHBIE
padoThI padoTsbl pecypes
bu6nmoreka [IOK
1 buornorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
2 JKuBple cucTeMbl U UX OpraHU3aLUs 1 https://m.edsoo.ru/7fA1c292
. bubnuoreka [{OK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 KuznenestenbHOCTh KIETKU 6 https://m.edsoo.rU/7f41c292
PazMHOxkeHUE 1 HTHANBUAYATBHOE PA3BUTHE bubnnorexa [JOK
5 5 1 :
OpraHu3MoOB https://m.eds00.ru/7f41¢292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 8 15 bubmmoteka IIOK
OpPraHn3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
8 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4



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

11 KJIACC

KoJsuuyecTBO 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaRanecmle 0BPA30BATETBHBIE
padoThI padoTsI pecypcb
bub6nmoreka [IOK
1 OBOMOLHOHHAS GHONOrHS 9 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME M pa3BUTHE KU3HH Ha 9 05 bubnunoreka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OprasmsMb B OKpYyarolias cpeia 5 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
4 Co00111eCTBa U DKOJIOTMYECKUE CUCTEMBI 9 httos://m.edsoo.ru/ 7f41cc74
bubmuoreka [IOK
5 PesepeHOE BpeMa 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorwus / [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox
pen. [Taceunuka B.B., Aknmoneproe o6mectBo «3marensctBo «IIpocsemnieHunes
* buomorwust, 10-11 xmaccesl/ Auapeea H.JI., OGmmiecTBO ¢ orpaHnYeHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA» * buomorus, 11 kmacc/ [laceunux
B.B., Kamenckuit A.A., PyorioB A.M. u apyrue /Ilox pen. [laceunuka B.B.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

[Taceunuk B.B. buonorus: Jluneitnsiii kypc: 10,11 kinaccor: yue6nuk /B.B.
[Taceunuk. — 2-e m3a.crepeotun. — M.: [Ipocsemenue, 2021. 2. ®enepanbpHbIe
pOrpamMMBbl 10 y4eOHbIM npeameTaM. buonorus. 10-11 kimaceer: - M.:
[Tpoceemenune, 2014 (cTanaapThl BTOPOTo MOKOJICHUS). 3. DIEKTPOHHOE
npuioxeHue k yueonuky B.B. Ilaceunuk. 4. EI'D. buonorus: rematuueckuit
coopHuk 3amanuii / moxa pen. I'.C.Kanmunosoii. — M.: U3gaTenscTBO
«HanumonansHoe obpazoBanuey, 2015. (EI'D.OUITN-mkosne). 5. bonbiias
aNeKTpoHHas sHIMKIoneaus Kupumia u Medoaus.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

DNEKTPOHHOE MPUIIOKEHUE K YICOHUKY 110 OMOJIOTUN « IUT0CH, TICHTP
TUcTaHMOHHOTro oOpa3oBanus. [Ipoext «Best buonorus». Xypuan «Hayka u
*u3Hb» EquHas kommekims mudpoBeix 00pa3oBaTeIbHBIX PECYPCOB
denepanbHBIN IEHTP HHHOPMAITMOHHO-00pa3oBaTebHbIX pecypcoB (DPLIOP)
Poccutickuii 061meo0pazoBaTenbHbIN moptai OO0pa3oBaTeNbHBINA MOPTAT «Yuehay
- 3JIGKTPOHHBIE 00pa3oBaTelibHbIC pecypchl: Aapec www.drofa.ru www.eidos.ru/
http://sbio.info/ www.nKkj.ru http://school-collection.edu.ru http://fcior.edu.ru
http://experiment.edu.ru http://www.uroki.ru






