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MNOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mMporpaMMsI MO0 OMOJIOTHH TEOPETUUYECKYIO0 OCHOBY JUIsl ONIPEIeNICHHS TOAX00B K ((OPMUPOBAHHIO CO/ICPKaHMsI YUeOHOTO MpeMeTa
«buonorus» cocraBuau: kKoHuentyaabHple mojoxkeHuss OPI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJE€H, COAEpkKaHUsS, pEe3yJbTaTOB OOyYCHHs U
TpeOOBaHUI K YPOBHIO TOJTOTOBKU BBITYCKHUKOB, MOJIOKEHHUSI 00 OOLIMX LEISIX U MPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBbI
cpennero obmiero odpazoBanusi B Poccuiickoit denepannu, a Takke MOJOKEHUS O crelu(uKe OHOJIOruM, e€ 3HAaUeHUU B MO3HAHUU KUBOUW MPUPOMABI U
o0ecreyeHnt CyIIeCTBOBAHMS YelloBeuecKoro oomiectsa. CorimacHo Ha3BaHHBIM IMOJIOKEHHUSIM, OTIPEIIEHbl OCHOBHBIC (DYHKIIMU IPOTPAMMBI 110 OUOJIOTHH
U €€ CTPYKTypa.

[Iporpamma mo Ouonorum Na€T MpencTaBieHHE O IeNsiX, 00 oOmiel cTpaTerud OOy4YeHHWs, BOCIIUTAHUA W PA3BUTUS OOYUYAIOMIMXCS CPEICTBAMU
yuebHoro mnpeamera «buornorusy, ompeznenser o0s3aTeNbHOE NPEIMETHOE COAEpKAHME, €ro CTPYKTYpPY, paclpeielieHue IO paslenaMm U TeMam,
PEKOMEHAYEMYIO TOCJIEIOBATENbHOCTh H3YYEHHUs Y4eOHOro wmarepuaiga ¢ y4ETOM MEXIPEAMETHBIX M BHYTPHIIPEAMETHBIX CBSA3€H, JIOTUKU
00pa30BaTeNbpHOT0 MpoIiecca, BO3PACTHBIX OCOOCHHOCTEN 00yYarOIIXCS.

B nmporpamMme mo OHONOrMM Tak)Ke YYUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JHYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM pPE3yJbTaTam
oOyueHuss B (OPMHPOBAHUU OCHOBHBIX BHUOB y4€OHO-TIO3HABATEILHON IEATENbHOCTH/Y4eOHBIX AEUCTBUN OOYYaIOUIMXCS MO OCBOCHHUIO COACPKAHHS
Ouoaoruueckoro oopazoBaHusl.

B mporpamme no 6uonorun (1011 kmaccel, 6a30BbIi ypOBEHB) peaii30BaH MPUHLHUI MPEEMCTBEHHOCTH B M3YYEHUH OHOJIOTHH, Olarogaps 4emy B
HEel TpocMaTpuBaeTCs HAINPABICHHOCTh HAa PAa3BUTHE 3HAHWMW, CBSA3aHHBIX C (OPMHPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, LEHHOCTHBIX
OpHEHTAINI JTMYHOCTH, IKOJIOTUYECKOTO MBIILJICHUS, MIPEICTABICHUI O 3I0pOBOM 00pase KHU3HU U OEpeKHBbIM OTHOIICHHWEM K OKPYKaIoIeH MpUPOHON
cpexne. IloaTomy Hapsimy ¢ M3ydeHHEeM OOIMIEOMOIOrHYECKUX TEOPUH, a TAK)KE 3HAHUK O CTPOCHHUH KHMBBIX CUCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX
MPOTEKAIONIMX B HUX IPOLIECCOB B MpOrpaMMe Mo OUOJOTHH YAENEHO BHUMAaHHE HCIOJNb30BAHHIO MOTYyYEHHBIX 3HAHUW B MOBCEAHEBHOW KHU3HU IJIs
peleHusl MPUKIAJHBIX 3a7ad, B TOM 4YHCJe: NMPOQPWIAKTUKHA HACIEJICTBEHHBIX 3a00JCBAaHUN YEIIOBEKAa, MEIUKO-TEHETHYECKOTO KOHCYJIBTHPOBAHUS,
000CHOBaHHUS HKOJIOTMUYECKH 11€71€CO00pa3HOro MOBEACHUS B OKPYKAOLIEH MPUPOJHON cpelie, aHalIu3a BIUSHUS XO3sMCTBEHHON NEATEIbHOCTH YeI0BeKa
Ha COCTOSIHME TPUPOAHBIX M HMCKYCCTBEHHBIX HIKOCHUCTEM. YCHWIIEHHE BHHMAaHHUS K TPUKIATHON HaINpaBICHHOCTH ydeOHOro mpeamera «buomorus»
IPOJUKTOBAHO HEOOXOJUMOCThIO 0OeCieueH sl YCIOBUN /ISl pellieHHs] OTHOM M3 aKTyaJbHBIX 3a/1a4 HIKOJIBHOIO OMOJIOTHYECKOro 0o0pa3oBaHus, KOTOpas
npeznonaraetT GoOpMUPOBAHKE Yy 00YUAIOIINXCS CITIOCOOHOCTH aIalTHPOBATHCS K M3MEHEHUSIM TMHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHpA.

Buonorus Ha ypoBHE cpeaHero oduiero oopa3zoBaHus 3aHUMaeT BaxkHoe MecTo. OHa o0OecrieunBaeT (popMUpOBaHUE Y 00yUarOIIUXCsl IPeICTaBIeH Ui
0 Hay4YyHOW KapTHHE MHpA, pacIIupseT U 0000IIaeT 3HaHHs O )KUBOH MpHUpOJEe, €€ OTIUYUTENFHBIX MPU3HAKAX — YPOBHEBOH OpraHW3allMy W DBOJOIHH,
CO3/1a€T yCIOBMS JUIs: TIO3HAHUS 3aKOHOB JKUBOM MPUPOBI, GOopMUPOBaHUS (PYHKIIMOHAIBHOW IpaMOTHOCTH, HAaBBIKOB 37J0POBOr0 U 0€30macHOro oopasa
KHU3HH, YKOJIOTHIECKOTO MBIIIUICHUS, [IGHHOCTHOTO OTHOIICHHUS K )KHBOH MPHUPOJIE U YETIOBEKY.

Bonbioe 3HaueHre OMOMOTUS UMEET TaKKe JJIsl PelIeHUs BOCIIUTATEIbHBIX U Pa3BUBAIOIINX 33J[ay CPeHEro o0IIero o0pa3oBaHusl, COUATN3AIN
oOyuaromuxcs. M3yuenne 6monoruu odecriednBaeT yCIoBUs sl POpMUPOBAaHUS HHTEIICKTYaTbHBIX, KOMMYHUKAIIMOHHBIX ¥ HH()OPMAIIMOHHBIX HABBIKOB,
3CTETUYECKOI KyJIbTYphl, CHOCOOCTBYET MHTETPALMU OMOJIOTMYECKUX 3HAHUH C MPEACTAaBICHUSAMH U3 JIPYTUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3HKH,
XUMHU ¥ Teorpadun. Ha3BaHHBIE MOJIOKEHHS O MpeaHa3HaueHHH y4eOHOTo mpenMera «BHONOTHs) COCTaBUIIM OCHOBY IS OINPEIEIICHHS MOIXOA0B K
0TOOPY M CTPYKTYPHUPOBAHUIO €TI0 COAEPIKAaHUs, IPEICTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

Ot60p conepxkanus yueOHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH € MTO3UIMHA KYJIbTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBHH
C KOTOPBIM 00y4aromuecs: JOHKHBI OCBOMTh 3HAHUS U YMEHHMSI, 3HAUUMBbIE Ui (OpMUPOBaHUS OOl KyIbTYphl, ONPEEIAIONINe aleKBaTHOE MTOBEICHHUE
YeNoBeKa B OKPYXKAroIeH MPUPOIHON cpene, BOCTpeOOBaHHBIE B TTOBCEAHEBHOM JKM3HU M MPAKTHYECKOW NesTenbHOCTH. Oco00e MeCTo B 3TOW CHCTEME



3HAHWI 3aHUMAIOT AJIEMEHTHI COJEP)KaHUsI, KOTOPBIE CIYKaT OCHOBOM sl (hOPMHUPOBAHMSI TIPEICTABIICHUI O COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHHE
MHpa ¥ EHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIIMH OMOJIOTHYECKOT0 00pa30BaHMs.

CrpyKTypupoBaHHE COJCpkKaHUsA y4eOHOro Marepuana B IporpamMme Mo OMOJOrMM OCYILECTBIEHO ¢ Y4ETOM MPUOPUTETHOrO 3HAYEHMs 3HAHUM 00
OTIMYUTENBHBIX OCOOCHHOCTSX KUBOW MPUPOABI, O €€ YPOBHEBOW OpraHM3aLMU M IBOJIONUH. B COOTBETCTBUM C 3THM B CTPYKType y4eOHOTro mpeaMera
«buonorus» BbIIENEHBI CIEQYIOLME colepxkKaTenabHble JUHUU: «buosorus kak Hayka. Meroabl HaydyHOro mno3HaHus», «Kierka kak Ouosjoruyeckas
cucreMay, «OpranusM Kak Ouojormueckas cucremay, «Crucrema 1 MHOr0oOpa3ue OpraHndeckoro Mupay, « OBOJIOLUS KUBOM MPUPOABI, «IKOCUCTEMBI U
IIPUCYILHE UM 3aKOHOMEPHOCTH.

Henp u3yuyenus yyeOHoro npeamera «buomnorus» Ha 6a30BOM ypOBHE — OBIaJieHHE OOYUYaAIOMIMMUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIMOHATIHHON
OpraHu3alUM KUBBIX CUCTEM PA3HOI'0 paHra U NPUOOpEeTeHHE YMEHHUH NCII0Ib30BaTh ATU 3HAHUS JUIsl IPAMOTHBIX JIEHCTBUI B OTHOIIEHUH OOBEKTOB KUBOU
IPUPOIBI M PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTrkeHue Lenu u3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BoM ypoBHE 00eCIIeUnBAETCs PELICHUEM CIIEAYIONINX 3a/1a4:

OCBOEHHE 00YYarOIIMMUCA CUCTEMbI 3HAHUW O OMOJIOTMYECKUX TEOPHSX, YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiax, CayXallux
OCHOBOHM JUIsl ()OPMHUPOBAHHUS NPEACTABIECHUN O €CTECTBEHHO-HAY4YHOM KapTHHE MHpa, O METOJaX HAay4yHOro IO3HaHUs, CTPOCHHWH, MHOr00Opasuu U
0COOEHHOCTSX KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3alliy, BBIJAIOUINXCSA OTKPBITUSAX U COBPEMEHHBIX MCCIIEOBAHUSIX B OMOJIOTHH;

(dopmupoBaHue y 00y4yaromuxcsl I03HaBaTeIbHbIX, HHTEUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEH B MpoLiecce aHaIN3a JaHHbIX O MYTAX pa3BUTHS
B OMOJIOTMU HAYYHBIX B3IJISA0B, UAEH U MOJIXO0J0B K M3yYEHHIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aluy;

CTaHOBJIEHUE Yy oOOydaroummxcsi oOmed KyJIbTypsl, (YHKIMOHAJIbHOW TI'PAaMOTHOCTH, Ppa3BUTHE YMEHHH OOBACHATH M OLEHHUBATh SBJICHHS
OKpY’KaroIllero MUpa >KMBOM MPUPO/Ibl HA OCHOBAaHUU 3HAHUI U ONBITA, IOJIYYEHHBIX [IPU U3YyYEHUH OMOJIOTUH;

(dopmHpoBaHue y 00yJaroIuXcsi YMEHUH WIUTIOCTPUPOBATh 3HAUE€HUE OMOJIOIMYECKMX 3HAHMH B MPAKTUYECKOH NEATebHOCTH YelloBeKa, Pa3BUTUU
COBPEMEHHBIX MEJMIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUl;

BOCIIUTaHHE YO KIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM XHBOW MPUPOABI, HEOOXOAMMOCTH OEpEeKHOr0 OTHOILIEHHUS K Hell, coOmroneHus
STUYECKUX HOPM IPU MPOBEICHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

0CO3HaHME [IEHHOCTH OMOJIOTMYECKUX 3HAHUH JUISI TOBBIIIEHUS! YPOBHS 3KOJIOTMUYECKON KYIbTYPBI, U (GOPMUPOBAHMS HAYYHOT'O MUPOBO33PEHHUS;

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUM M YMEHUN B IMOBCEJHEBHOW JKU3HU JUIsl OLEHKU MOCIEACTBHM CBOEH IESATENbHOCTH IO OTHOIIEHUIO K
OKpY’Karollel cpesie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBAaHHUE U COOJIIO/ICHHE Mep NPOPHIAKTUKY 3a00JIeBaHUM.

B cucreme cpennero obuiero oopazoBanus «buosorusy», usyyaemas Ha 6a30BOM YpOBHE, SIBISIETCS 00513aTEIbHBIM YUEOHBIM MTPEIMETOM, BXOASIIUM
B COCTaB IpeIMeTHOM obnacTu «EcTecTBeHHO-Hay4YHbIE TPEIMEThI».

st m3ydenust Ononoruu Ha 0a30BOM YpOBHE cpeaHero oOrmero obpazoBanus orBoautcs 68 wacos: B 10 kmacce — 34 gaca (1 gac B Henenio), B 11
kyacce — 34 gaca (1 gac B Hezemio).

COJAEP)KXAHUE OBYYEHMUSA
10 KJIACC
Tema 1. Buonorns kak Hayka.
buonorus xak Hayka. CBs3b OMOJIOrMH ¢ OOLIECTBEHHBIMU, TEXHUYECKUMH U IPYTUMH €CTECTBEHHBIMU HayKaMu, Quiiocoueit, STUKOM, SCTETUKON U
npaBoM. Pons Guonoruu B GopMupoBaHMM COBPEMEHHOM HayqHOH KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.
MeTOJII)I MMO3HAHHSA >KHBOM MpUpoOabI (Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, OIMCAaHHUEC, H3MCPCHUC, KJ'IaCCI/I(l)I/IKaI_[I/IH, MOACIIUPOBAHUEC, CTATUCTUYCCKAA
00paboTKa JAHHBIX).



JdemoncTpanum:

IToptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /x. Yorcon u ®@. Kpuxk.

TaGnuupl u cxemsbl: «MeTOobI TO3HAHUS KUBOU IPUPOABIY.

JlabopaTopHblie U NpaKkTHYeCcKHe padoThI:

[Tpaktuyeckas padora Ne 1. «Vcnonap3oBaHKe pa3IMUHbIX METOJOB IIPU U3yUYEHUH OMOIOIHYECKHX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AIUSA.

JKussble cucremsbl (OMOCUCTEMBI) KaK IIpeaMeT u3yueHust 0uonaoruu. OTiauuue )KUBbIX CUCTEM OT HEOPTaHUYECKOH MPUPOJIBI.

CpoiicTBa OmocHCTeM M WX pa3HOOOpa3ue. YPOBHU OpraHW3alliil OMOCHUCTEM: MOJICKYJSIPHBIN, KJICTOYHBIN, TKAaHEBBIM, OPraHW3MEHHBIH,
MONYJISAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTEOIICHOTHYECKHHT ), OMOChEpPHBIA.

JdemoncTpanum:

TaGnuupl 1 cxembl: «OCHOBHbIE TPU3HAKY KU3HUY, «Y POBHHU OpraHU3aLUHU KUBOU IPUPOIBD».

O6opynoBanue: moaens Mosiekyibl JJTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHHUE KJIETKH.

XUMHUYECKUI COCTAB KIETKH. XMMUYECKUE JIEMEHTBI: MaKpOAJIEMEHThI, MUKPO3JIEMEHTBL. BoJ1a 1 MUHEpaJIbHBIE BELLIECTBA.

@OyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIeCTB B KieTke. [lonaepxanue ocMoTrueckoro 6anaHca.

benku. CocraB u crpoenue 0ei1koB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHuMble U 3aMEHUMbIE aMUHOKHUCIIOTEL. AMUHOKUCIIOTHBIM COCTAaB.
YpoBHU CTPYKTYpbl O€lKOBOH MoOJIeKysbl (TepBUYHAs, BTOpUYHAs, TPETUYHAs M YETBEPTUYHAs CTPYKTypa). XHUMHYECKHE CBOWCTBA OEJIKOB.
Buonornyeckue pyHkuun O6EIKOB.

®epmeHThl — OHoOruyeckue karaiausaropbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTp, cyOcTparHas cnenuduuHocts. KodepmenTtsl. Butamunsl.
Otnnuust GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrneBoasl: MOHOcaxapuabl (IJIIOKO3a, pubo3a M J1e30KCHpu003a), Jucaxapuabl (caxaposa, JIakTo3a) M IoJrMcaxapuibl (Kpaxmai, INIMKOTEH,
Hesoa03a). buonornueckue GyHKIMM YIi€BOI0B.

Jlunuasl: Tpurnuuepuasl, Gocpoaunuasl, crepouasl. I'mapodunsHo-TuApOodOOHBIE cBoiicTBa. buonmormueckue ¢yHkuuu aunuaoB. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIUAOB KAK HICTOYHUKOB SHEPTUU.

Hyxnennossie kucnotsl: JIHK n PHK. Hykneotuasr — MoHOMepsl HyKJIeMHOBBIX KuCa0T. Ctpoenue u ¢pynkuun JJHK. Crpoenune u ¢pynkuun PHK.
Buast PHK. AT®: ctpoenune u GpyHKINH.

[{utonorus — Hayka o kieTke. Knetounas Teopus — npuMep B3aMMOAECHCTBUS UeH U (aKTOB B HAYYHOM MO3HAHUU. METO bl M3yUeHHs! KIIETKU.

Knerka xak nenoctHas xwuBas cucrema. OO1ue npu3Haky KJIETOK: 3aMKHYTas HapyxHas MmemOpaHna, monekyiasl JIHK kak renermyeckuii anmapar,
cucTeMa cuHTe3a Oenka.

Tunsl KJIETOK: syKapuoTHueckas M mpokapuotudeckas. OCOOEHHOCTH CTpOEHHUS NpOoKapuoThyecko kieTku. Kierounas creHka Oaktepuil.
CrpoeHue sykapuoTHUECKOH KIeTKH. OCHOBHBIE OTIIMYHS PACTUTEIBHOM, YKUBOTHOM U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTE€HKa, INIMKOKalukc, ux ¢yHkiuu. [lnazmatnueckas memOpana, €€ cBoilcTBa U (yHKIUU.
Hutormasma u e€ opranounasl. OnHoMmeMOpanHble opranoujsl kietku: OIIC, ammapat ['onbmku, nuzocomsl. [1omyaBTOHOMHBIE OpraHOMIBI KIIETKH:
MUTOXOHJIpHH, MaacTu bl [Iponcxoxaenne MuToxoHapuil 1 muactua. Bunael ninactun. HememOpanHble opraHOuIbl KJIETKU: pUOOCOMBI, KIIETOUHBIHN LIEHTD,
LEHTPUOJIN, PECHUYKH, )KTYTUKH. DYHKIIMM OPraHOUI0B KJIETKH. BKiroueHus.

Anpo — perynasaTopHblii HeHTp KiaeTku. CTpoeHue spa: siaepHas 000J04Ka, KapuoIiazMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.



JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneiinen, P. Bupxos, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Juarpammsl: «PacnpezneiieHne XUMAYECKUX 3JIEMEHTOB B HEXKMBOW IIPUpoe», «Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B KUBOU IIPUPOCH.

Tabmuuel u cxemsl: «llepronndeckas TabIUIa XUMHUECKUX IEMEHTOBY», «CTpOEHHE MOJIEKYJIbl BOAbI», «brocunTes 6enka», «CTpoeHne MOJIEKYJIbI
oenkay», «Ctpoenue depmenra», «HykmnenHoBsie kuciotbl. JJHK», «Ctpoenune monekynsl AT®», «CTpoeHHE 3YKapUOTHUECKOW KIETKH», «CTpOCHHE
KUBOTHOH KJIETKN», «CTpPOEHUE PaCTUTEIbHOU KIIETKN», «CTpOeHUE NPOKAPUOTUIECKON KIIETKN», «CTpoeHue sapa KIETKN», «YTIIEBOAb», «JInnuabm.

OO0opynoBaHue: CBETOBOH MHUKPOCKOI, OOOpYyAOBaHHE JJsi NPOBEAECHUS HAOMIOACHUH, H3MEPEHHUH, HKCIEPUMEHTOB, MMKpOIpenapaThl
PaCTUTENBHBIX, )KUBOTHBIX M OAKTEpHAJIbHBIX KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopartopHas padota Ne 1. «/3yueHne KaTaIUTHYECKON aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIIa3bl MIIN KaTala3bl).

JlaGopatopHas pabora Ne 2. «/3yueHue cTpoeHus KIETOK pacTeHUH, )KUBOTHBIX U OAKTEPHi 1101 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax 1 ux
OIMCAHUEY.

Tema 4. ' KuzneaessTeJLHOCTL KJICTKH.

OOmeH BellecTB, WK MeTabonu3M. AccuMuisanus (TIACTUYECKUM OOMEH) M AUCCUMMIIALUS (3HEPreTUYecKuil OOMEH) — JIB€ CTOPOHBI €IMHOTO
nporiecca Merabosn3ma. Poib 3aKOHOB COXpaHEHUS BEILECTB U SHEPTUU B TIOHUMaHUHM MeTa0o0In3Ma.

Tumbr oOMeHa BemecTB: aBTOTPO(MHBIN U reTepoTpodHBIA. Poib pepMeHTOB B 00MEHE BEIIECTB M MPEBPAIICHUN SHEPTUH B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas (a3bl GpoTocuHTe3a. Peakiuu ¢porocunTesa. IppekTuBHOCTL (HOTOCHHTE3a. 3HAUCHHE (POTOCUHTE3a IS KU3HU
Ha 3emiie. BnusiHue ycnoBuii cpeapl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTEe3. XeMOCUHTE3UpYIole OakTepun. 3HaYeHHe XEMOCUHTEe3a [yl )KU3HU Ha 3eMIIe.

OHeprerudeckuil oOMeH B KiieTke. Paciienyienue BemecTs, BbACIEHUE U aKKYMYJIMPOBAHUE SHEPTUU B KIIETKE. DTallbl SHEPTeTUYECKOr0 OOMEeHa.
I'mukxonmu3. bpoxenune u ero Buasl. KucnoponHoe okucieHue, Win KieToyHoe abixaHue. OkuciurenbHoe ¢ochopunupoBanue. D¢ eKTUBHOCTD
SHEPreTU4ecKoro oOMeHa.

Peakuuu marpuuHoro cunresa. I'enernueckass undopmanus u JJHK. Peanuszauus renerudeckoil nupopmanuu B kieTke. ['eHeTHUECKUH KO U €ro
cBoiictBa. Tpanckpunuusa — matpuunblii cunte3 PHK. Tpancnsauus — 6uocunTes 6enka. Dtansl Tpancisiuuyd. Kogupoanue amuHokucioT. Poib pubocom B
O6uocuHTe3e OenKa.

Heknerounsie popmel sxu3Hu — Bupycsl. ctopus otkpeitus Bupycos (/1. M. BanoBckuit). OCOGEHHOCTH CTPOEHUS U KU3HEHHOT'O LIUKJIA BUPYCOB.
bakrepuodaru. bone3snu pacteHui, )KMBOTHBIX U YellOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nummynonepuimura yenoseka (BUY) — Bozoynurens CIIN/a.
OOpaTHas TpaHCKpUIILMS, peBepTa3a U unTerpasa. Ilpopunaktiuka pacnpocTpaHeHHUs BUPYCHBIX 3a00JIeBaHUH.

Jdemoncrpanum:

[Toptpetsr: H. K. Konsnos, /I. 1. UBanosckuit, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunsl nuTaHus», «MeTabonn3m», « MUTOXOHIIpUA», «DHEpreTHIeckuii ooMen», «Xaoportacty, «Portocunres», «CTtpoeHue
JHK», «Ctpoenne u pyHKImoHupoBaHue reHay, «CuHTe3 Oenkay, «'enetnueckuii koa», «Bupyce», «bakrepuodarny, «CTpoeHHE U KUZHEHHBIA ITUKIT
Bupyca CIINa, 6akreprodaray, «Pemmukamms JJTHK».

O6opynoBanue: Moaenu-anminkanuu «Y nsoenue JJHK u tpanckpunuusy, «buocunres 6enka», «CTpoeHue KIeTKU», Mojens cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe M HHIMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.



KieTounbli UK, WK KM3HEHHBIN 1TUKI KieTku. MaTepdaza u mutos. IIporecce, mporekatomue B nHTepdasze. Permukamnms — peakius MaTpUIHOTO
cuare3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHI. JIMIUIOMAHBIA W TalUIOWAHBIA XPOMOCOMHBIE HAOOpBL. XpPOMaTHUIBI.
[{uTonornyeckue OCHOBBI Pa3MHOKEHUS U MHAUBUIYaJIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Jenenue knerku — Muto3. Ctaauu muto3sa. [Iporieccsl, poucxoasiye Ha pa3HbIX CTaAUsIX MUTO3a. bruonoruueckuii cMbpIci MUTO3a.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@DopMbI pa3MHOKEHHS OPraHU3MOB: Oecronoe u mojoBoe. Buapl 6ecronoro pa3sMHOKEHUS: IeJICHNE HAJIBOE, TOYKOBAHNE OJJHO- U MHOTOKJICTOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHe. VICKycCTBEHHOE KIOHUPOBAaHKE OPraHU3MOB, €r0 3HaYCHHE ISl CEJICKIUU.

[TomoBoe pa3MHOMXKEHHE, €T0 OTINYHUS OT OECIOJIOrO.

Meiio3. Ctaguu meiio3a. [Iponeccsl, npoucxoasiiye Ha cTaauax Meiosa. [loBenenrne xpomocoM B Meito3e. Kpoccunrosep. buosiornueckuii cMbici U
3Ha4YCHUE Meo3a.

["amerorenes — mporecc 00pa3zoBaHusl MOJIOBBIX KJIETOK Y KUBOTHBIX. [1oM0BBIE Kene3bl: CeMEHHUKU U snyHUKU. OOpa3oBaHUE U pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30u/l, STHIEeKIIeTKa) — criepMaTorene3 u oporeHe3. OCOOEHHOCTH CTPOEHUS SIMIIEKIIETOK U criepMaTto3ouioB. OIio0TBOPEHHE.
[TapTeHorenes.

WupuBunyansHOE pa3BuTie (OHTOTEHE3). DMOPHOHATIBLHOE Pa3BUTHE (IMOpPHOTEHE3). DTarbl SMOPHOHAILHOTO PA3BUTHS Y TIO3BOHOYHBIX KHUBOTHBIX:
npobnieHue, racTpynsiusi, opraHoreHe3. IloctamOpuoHanbHOe pa3zBuTHe. THIBI MOCTAIMOPHOHATIBHOTO PA3BUTHS: MPsAMOE, HENpsMoe (JTUYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3bIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pazeutue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaJANH Pa3BUTHSL.

JdemoncTpanum:

Tabmumpl u cxembl: «POpMBI Pa3MHOKEHHUS OPTraHU3MOBY, «/|BOifHOE OIIONOTBOPEHUE Yy IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacrenui», «Jlenenue kiuetku 6axrepuity, «CTpoeHne MOJOBBIX KIETOK», «CTpoeHne XpoMocoMbly, «Knetounsrit ukimy, «Pemmukamus [JHK», «Muto3y,
«Meito3», «lIpsimoe u HenpsiMoe pa3BUTHEY, «] aMEeTOreHe3 y MIIEKONUTAIOUIUX U Yel0BeKa», «OCHOBHbBIE CTaAN OHTOT€HE3a».

O6opynoBaHue: MUKPOCKON, MUKporipenapaTsl «CriepMaTo30ubl MIECKOIMUTAIOIIEr oy, «SlileKkiIeTka MileKonuTatomero», «Kapnoknues B KieTkax
KOpEIIKa JTyKa», MarHUTHas: MOJeNb-antuinkanus «Jlenenue kinetku», moaens JJHK, monens merada3sHol XpOMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 3. «HaGmroneHrne MuTo3a B KJIeTKaX KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTax».

JlaboparopHas padota Ne 4. «M3y4yeHne cTpoeHNs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOIpEnapaTax».

Tema 6. HacsieacTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

[Tpenmer u 3amaum reHetuku. Mcropus pazsutus reHeTuku. Poib nuronornu m 3MOpPHOJIOTUU B CTaHOBJIEHMM I'eHETHKH. Bkman poccuiickux u
3apyOeXHBIX YYEHBIX B pa3BUTHE T€HETUKH. MeToAbl TeHETUKU (THOPUIOTOTUYECKUHM, UTOTEHETHYECKHH, MOJEKYISIpHO-TeHeTu4Yeckuii). OCHOBHbBIE
reHeTUYeCKre NOHATHA. | 'eHeTn4eckasi CHMBOJIMKA, UCIIONIb3yeMas B CXeMaX CKpEeIIMBaHHM.

3aKOHOMEPHOCTH HacleJ0BaHMs MPHU3HAKOB, ycTaHOBJIEeHHBIe I'. Mennenem. MoHOrHOpUHOE CKpelirMBaHUe. 3aKOH €IWHO0-00pa3ust rHOpHIOB
nepBoro nokosieHus. [lpaBuno qoMuHrpoBaHus. 3aKOH pacllelUIeHHs MPU3HaKoB. [ nnores3a yuctorsl ramer. [loiHoe U HeNmoIHOe TOMUHUPOBAHHE.

JurubpunHoe CKpemmuBaHWe. 3aKOH HE3aBUCUMOTO HACIEIOBAHMS TMPU3HAKOB. [lUTOreHeTHYeCKWe OCHOBBI JAUTHOPUTHOTO CKPEIIMBAHMS.
AHanuzupyrouiee ckpeniuBanue. Vcnonb30BaHne aHATU3UPYIOIIETO CKPEIMBAHUS 7S ONIpeieIeHHsI TEHOTUIIa OCOOH.

CuenneHHoe HaclieoBaHue npu3HakoB. Pabora T. MopraHa mo CIEIUICHHOMY HaclelIOBaHUIO TeHOB. HapyleHue cliernieHusi TeHOB B Pe3ylbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTHU. [ eHeTuUeCcKue KapThl.



'enetnka moma. XpOMOCOMHOE OMNpeeieHUe Mojia. AyTOCOMBI M IOJOBBIE XPOMOCOMBI. ['OMOraMeTHble M TIeTepOraMeTHBIE OpraHU3MBI.
HacnenoBanue npu3HaKkoB, CLIEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHibl M3MEHYMBOCTH: HEHACIEACTBEHHAsI U HACIEACTBEHHAasA. PoJib Cpellbl B HEHACIIEICTBEHHOM M3MEHUYMBOCTH. XapaKTEPUCTUKA
MOIU(HUKAIIMOHHONW W3MEHYMBOCTU. BapuanuoHHBIM pAa W BapuanuMoHHas kpuBas. Hopma peakuuu mnpusHaka. KojamyecTBeHHBIE M KaueCTBEHHBIC
MpU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH.

HacnencreenHasi, Wi T€HOTUNMYECKAss, U3MEHYNBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTh. Mel03 M MOJIOBOM MpOIlecC — OCHOBA KOMOMHATHBHOU
U3MEHYMBOCTU. MyTanmoHHast usMeH4nBOCTh. Kitaccuukarus MyTaiuii: reHHble, XpOMOCOMHBIE, FTeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHble
(dakTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACJIeACTBEHHOU n3MeHnunBoctu H. 1. BaBuiiosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka denoBeka. Kapuwotun uenoBeka. OCHOBHBIE METOABl TCHETHKH YEJIOBEKA: TI'CHEATOTWYCCKUH, ONU3HEIOBBINA, ITUTOTCHETHUCCKUM,
OMOXMMHYECKHIA, MOJIEKYJIsIpHO-TeHeTnYecknii. CoBpeMEeHHOE orpeiefieHue TeHOTUIA: MOJIHOTEeHOMHOE CEKBEHHUPOBaHHUE, TEHOTUIIHUPOBAHKE, B TOM YHUCIIE
¢ nomompto [Il{P-ananu3a. HacnenctBenHble 3a0ojieBaHUs 4eENOBEKAa: TeHHBbIE OO0Je3HHU, OOJE3HU C HACJIEICTBEHHOM MPEeIpacioyioKeHHOCTHIO,
XpoMocoMHbIe Oone3nu. CoMaTuyeckue M TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpMHIUMIBI 340poBOro 00pa3za >KU3HU, IAHUATHOCTUKH,
NpOoHIAKTUKY U JICYEHHUS TeHETHUECKUX OoJie3Hell. MenuKo-reHeTH4ecKoe KOHCYJIbTUPOBAaHHE. 3HAUCHHE MEIUIIMHCKON TeHETHKU B MPEJIOTBPAIICHUHN U
JICUEHUHU TeHETUYEeCKNX 3a00JIeBaHUI YeTIOBEKa.

JdemoncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuinos.

Tabmuubl 1 cxembl: «MOHOTHOPHUIHOE CKPEUIMBAHME M €TO0 HUTOTCHETHYECKash OCHOBA», «3aKOH PACIICIUICHUS M €r0 IUTOrCHETHYECKasi OCHOBAY,
«3aKOH YHUCTOTHI ramer», «JlurubpuaHoe ckpemuBanue», «lluTonoruueckne OCHOBBI TUTHOPHIHOTO CKpeuuBaHus», «Meho3y», «B3aumonelicTBue
aJJIeNbHBIX TE€HOBY», «l'@éHeTHYecKHe KapThl PACTEHUH, KUBOTHBIX M 4eJoBeKay, «l eHeTHka moiya», «3aKOHOMEPHOCTH HAaclIeJJOBaHMs, CLEIJIEHHOIO C
nonom», «KapuoTumbl denoBeKka W JKHUBOTHBIX», «Bumael m3meHunBOCTHY», «MoauduKallmoHHAas H3MEHYHUBOCTHY», «HacrmemoBanue pesyc-hakTopay,
«"eneruka rpymm KpoBu», «MyTallMOHHAs U3MEHYUBOCTh Y.

O6opynoBanue: Moaenu-anmukanun «MoHOTHOpUAHOE cKkpeuBaHuey, «HemomHoe mgomuHHMpOBaHHE», «J(UTHOPUIHOE CKpEIIUBAHUEY,
«Ilepekpéct XxpoMOCOM», MUKPOCKON U MUKpornpenapar «/[pozodpunay (Hopma, MyTaumuu Gpopmsl KpbLIILEB U OKPACKU Tena), repdapuil «I"'opox 1moceBHOM.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 5. «/3ydeHue pe3yapbTaTOB MOHOTHOPUIHOTO M JTUTHOPUIHOTO CKpEIIMBAHUSA Yy JApOo30(iibl Ha TOTOBBIX
MUKpOIpenaparaxy.

JlabopaTtopHnas padota Ne 6. «3ydenne MmomupUKaMOHHON U3MEHUYNBOCTH, TTOCTPOEHNE BAPHUAITMOHHOTO PsiJia U BAPUAIIMOHHON KPHUBOW».

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30¢puiIbl Ha TOTOBBIX MUKPOIIpEnapaTax».

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekiusi Kak HayKa U MPOIECC. 3apOoxKACHUE CENEKIIMU U nomecTukanus. Yuenne H. . BaBuioBa o 1ieHTpax MpOUCXOXKIACHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUM. L[eHTpbl MPOUCXO0XKACHUS TOMALTHUX KUBOTHBIX. COpT, TOpOAa, IITAMM.

CoBpemMeHHbIE METOAbl CeNeKUUU. MaccoBbli MW UHAMBUAYAJIbHBII OTOOpPHl B CENEKIMHM pPACTEHUH U KUBOTHBIX. OIlEHKa JKCTepbepa.
brnuskoponcTBeHHoe ckpemuBanue — WHOpuauHT. Yuctas nuHus. CkpelnuBaHue 4YUCTBIX NuHUE. ['ereposuc, wnmm rubpunHas cuia. HeponcTBeHHOe
ckpemyBanue — ayrOpuaunr. Otnanénnas rudpuanzanus u e€ ycrnexu. VIcKycCTBEHHBI MyTareHe3 U MOJydeHHe MOJUIIOUI0B. JlocTHKEHUS ceneKunun
pacTeHuid, )KUBOTHBIX U MUKPOOPTaHU3MOB.



broTrexHomorus Kak oTpacibs Npou3BoJcTBa. [ eHHAs WHXKEeHepus. DTanbl co3aanus pekomonHanTHOW JIHK u TpancreHHbIx oprann3moB. Kinetounas
uHxeHepus. Kiierounele KynbTypel. MUKpPOKIOHQJIBHOE pa3sMHOXKEHHE pacTeHuM. KiloHMpoBaHME BBICOKOIPOMYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKoOJIOTUYecKue 1 dTudeckue npodiemsl. MO — renernyecku MoIU(UIMPOBAHHBIE OPTaHU3MBI.

JemoncTpanuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1BaHoB.

Tabmumer u cxembl: kKapta «lIeHTpBI MPOMCXOXKIECHUS U MHOTO00pasus KyIbTYypHBIX pacTeHHit», «[lopoipl IOMAaIIHUX KHBOTHBIX», «CopTa
KYJIbTYpHBIX pacTeHui», «OtnanéHHas rubpuamsanus», «Paborbr akamemuka M. @. HBanoBay, «llomummonaus», «OOBEKTbI OWOTEXHOJOTHUM,
«KneTouHble KyIbTYphl U KIIOHUpOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISDKU TJI0JJ0B U KOPHETLIOI0B IUKUX (JOPM U KYJIBTYPHBIX COPTOB pacTeHHi, repoapuii «CelbCKOX035HCTBEHHbIE PaCTEHUSY.

JlabopaTropHble 1 NpakTHYeCKHEe PAdOThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTIKEHHUS CEJEKIUMU PACTEeHHM W JKMBOTHBIX (HA CEJCKIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMmy,
COPTOMCIIBITATEILHBIA YUACTOK, B TEIUIMYHOE XO3SHUCTBO, Ta00paTOPHIO arpOYHUBEPCUTETA WITH HAYYHOTO IICHTPA).

11 KUIIACC

Tema 1. IBoIIOIIHOHHASA OHOJIOTHS.

[TpennochbuIKu BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOpHH. DBOJIOLMOHHAS TEOpUsS U €€ MecTo B OHOJOruu. BinusHHe 3BONIOIUMOHHON TEOpUH Ha
pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuaeTensCcTBa 3BONMONNH. [1aleOHTOIOTHYECKHE: TTOCTIeI0BATEIBHOCTD TIOSBIICHHS BHIOB B MMAJICOHTOJIOTUIECKOHN JIETOIHNCH, TIEPEXOTHBIE ()OPMBEI.
buoreorpaduueckue: cxoAacTBO U paznuuue dhayH u Gaop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJICTBA W pa3iMyusi HMOPHOHOB pa3HBIX BUJOB TO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AQHAJIOTUYHBIC, PYIUMEHTApHBIE OpraHbl, AaTaBU3MbL. MOJNEKYIIPHO-OMOXMMHYECKHE: CXOJCTBO MEXAaHM3MOB HACIEACTBEHHOCTH U OCHOBHBIX
METa0OJIMUECKUX MyTEH Y BCEX OPraHM3MOB.

OpomtonmonHas teopust Y. JlapBuHa. [Ipennocbuiku BOSHUKHOBEHUS JapBUHU3MA. JIBHOKYIIME CHIIBI SBOMIONMM BUAOB 1o /lapBuHy (M30BITOUHOE
pa3sMHOXKEHHUE NPU OIrPaHUYEHHOCTH PECYpPCOB, HEONpeAenEéHHAs H3MEHYNBOCTh, O00pb0a 3a CyleCTBOBaHHE, €CTECTBEHHBIN 0TOOP).

Cunternyeckas teopus 3Bosonun (CTI) 1 e€ 0OCHOBHBIE TOJOKEHUS.

MI/IKpO3BOJ'IIOHI/I$I. HOHYJ'IHHI/IH KaK €IMHHUIa BUJ1a U 5BOJIFOI[NHA.

JBuxymiye cuibl (hakTopbl) 3BOJIOLMK BUJIOB B MpHpoae. MyTallmoHHBIN Ipolecc 1 KOMOWHATUBHAS W3MEHUMBOCTH. [lonmynsiinmoHHbIE BOJIHBI U
npetid reHoB. V3omsimust © MUTparus.

EcrecTBenHblIi 0TOOp — Hanpasisoonmil Gpakrop 3Bomronuu. opMel €CTECTBEHHOTO 0TOOPA.

[TprcnocoOIeHHOCTh OPTaHU3MOB KaK pe3yabTaT IBOJIOIHH. [IpuMeps! mprcnocoOaeHnd y opraHu3MoB. ApoMOp( 036l H WAHO-aJaITaIlIH.

Bun u BunoobpazoBanue. Kpurepun Buna. OcHoBHbIE (pOopMBI BUA000pa30BaHus: reorpaduyeckoe, IKOJIOIrHYECKOe.

MakpoaBosmrorusi. @opmel 3BoIONME: (UIETUYECKas, JUBEPTeHTHAs, KOHBEpPIreHTHasl, mapaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHne OT HeCIeMATM3UPOBAHHBIX MpeAKoB. [Iporpeccupyromas cnenuanu3amnus. AJanTuBHas paaralus.

JdemoncTpanum:



Hoprpetsi: K. JIunnei, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, ®. Mromnep, A. H. Cesepros.

TabGmuupl u cxemsl: «Pa3BuTHe OpraHMYecKOro Mupa Ha 3emiie», «3apOoAbIlN MO3BOHOYHBIX )KMBOTHBIX», «ApxeonTepukcy», «DopMbl 00ppObI 3a
cyuiectBoBaHue», «EcrecTBeHHBIN 0TOOPY», «MHOroobpaszue copToB pacTeHuil», «MHOroodpaszue mopoj >KUBOTHBIX», «llomymsuumny», «MyTaruoHHas
U3MEHYUBOCTBY, «ApomMopdo3bly, «Manoanantanumny», «O0mas nerenepanus», «/IBmxymme cuibl sBomonuny, «Kapra-cxema Mapuipyrta myreniectsus Y.
Hapsuna», «boppba 3a cymecTtBoBaHue», «lIpucmnocobneHHOCTs opraHuzMoB», «l'eorpaduueckoe BHI000pa3zoBaHHE», «IKOJIOTUYECKOE
BU000pa30BaHUE».

OO0opynoBaHue: KOJUIEKIIMS HACEKOMBIX C pPA3IMYHBIMM THIIAMU OKPAaCKM, Ha0Op IUIOAOB U ceMsH, Koyuekuus «lIpumepsl 3aIluTHBIX
IpUcnoco0ICHUH Y )KUBOTHBIX», MOJIENIb «OCHOBHBIE HAIIPABJICHUS BOJIOIII», 00BbEMHAsE MoJienb «CTpOeHHE FOJI0BHOTO MO3Ta IO3BOHOYHBIXY.

Buoreorpaduyeckas kapra mupa, Koywekius «PopMbl COXPAaHHOCTH HCKOIMAEMBIX KMBOTHBIX M pacTeHHil», mojenp ammaukamus «llepekpéct
XpOMOCOMY, BilaKHbIe Ipenapathl «Pa3BuTHe HacekoMoro», «Pa3Butue JIArymKu», MUKpomnpenapar «lpozodumia» (Hopma, Myrauu GOpMbI KPbUIbEB U
OKpacKH TeJja).

JlabopaTopHble 1 NpaKkTHYeCKHEe PA0OThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHas pabota Ne 2. «Onucanue npucrnocoOJeHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHMe M pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIe MIPEICTABICHHS O 3apOXKICHUH XU3HH. HaydHble THIIOTE3b BOSHUKHOBEHHS )KU3HHA Ha 3eMJie: abMoTeHe3 W MaHCIepMus. XUMUYecKas
IBOJIOIHS. AOGUOTEHHBIH CUHTE3 OPraHWYECKHUX BEIIECTB U3 HEOPTaHMYECKHX. JKCIIEPUMEHTAIFHOE MOTBEPKICHIUE XUMUUECKOH 3Bomonny. HavanbHble
sTansl Ouonornueckor sposronuu. I'nnoreza PHK-mupa. ®@opmupoBanre MeMOpaHHBIX CTPYKTYpP M BOZHUKHOBEHHE MPOTOKIETKU. [lepBble KIETKH U MX
sBosonys. POpMHUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pa3BuTHe xu3Hu Ha 3emiie no spam u nepuoaam. Karapxeil. Apxeiickas u nportepo3oiickas 3psl. [laneo3oiickas 3pa u e€ nepuopl: KeMOPHUIICKHIA,
OPJIOBUKCKHI, CHITYPUHCKUI, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3so30iicKas 5pa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEIIOBOM.

KaiiHo30iicKas 3pa U €€ Mepro/bl: aJIe0reHOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTUKa KJIMMaTa U Te0JIOrMuecKux mporeccoB. OCHOBHBIE ATAlbl IBOJIIOLNN PACTUTEIBLHOTO U JKUBOTHOTO MUpa. ApoMOop(o3bl y pacTeHU
U )KUBOTHBIX. [losIBIIeHUE, paciBET U BHIMUPAHUE IPYII KUBBIX OPraHU3MOB.

CucreMa OpraHMuYECKOro MUpa Kak OTpakeHUe 3BOIMIOLUN. OCHOBHBIE CUCTEMATUUECKNE TPYIIIIBI OPTaHU3MOB.

OBonironus 4enoBeka. AHTPOIOJIOIMs Kak Hayka. Pa3BuUTHE NpeacTaBiIeHUN O NPOUCXOXKIECHUU 4eaoBeKa. MeTolbl M3ydeHHs aHTPOIOTEHE3aA.
CxoxacTBa M pa3nuyrs 4EI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHNE YEIIOBEKa.

JBuxymue cuiel (pakTopsl) aHTponioreHe3a. HacienctBeHHass ”3MEHYMBOCTD U €CTECTBEHHBIH 0TOOp. OOI1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHHE
opyZuii TpyAa, MBIIUIIEHHUE, PEUb.

OcHOBHBIE CTaZIMM W BETBHU DBOJIOLMHM YEJIOBEKA: aBCTpajonuTekH, UenoBek ymenslid, YenoBek mnpsamoxonduiuii, UemoBek HeaHAEpPTaIbCKHIA,
UenoBek pazymHbIid. HaxoaKu nCKOMmaeMbIX OCTaTKOB, BpEMs CYIIIECTBOBAHHS, 00JIaCTh pacpoCTpaHeHuUs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHSI.



UYenoseueckue packl. OCHOBHBIC OOJBIINE PACK: €BpOTICOMIHAS (€Bpa3uiicKasi), HErpo-aBCTpaIouHas (IKBATOPUAIbHAS ), MOHTOJIONTHAS (a3UATCKO-
amepukaHckas). YepTbl NpUCnocOOIEHHOCTH IPEJCTaBUTENEH 4YeIOBEYECKUX pac K YCIOBHSM cyllecTBoBaHus. EnuHcTBO uenmoBeueckux pac. Kputuka
pacusma.

JdemoncTpanum:

[Moptpetsr: @. Peau, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmunpr u cxembl: «Bo3nukHoBeHrne CONHEYHOW cUCTeMbl», «Pa3BUTHE OpraHMYecKOro mupay, «PacTutenpHas KieTKay, «KWBOTHas KIETKay,
«IIpokapruotnyeckas kierka», «COBpEMEHHas CHCTEMa OpPraHuYeckoro Mupa», «CpaBHEHHME aHATOMHMYECKUX 4YEPT CTPOCHHUS YEJIOBEKa U
4eI0BEKOOOPa3HBIX 00e3bsiH», «OCHOBHbIE MECTa MAJICOHTOJIOTHYECKUX HAXOJOK MPEJKOB COBPEMEHHOTO YelIOBeKay», «JpeBHeimme moan», «/IpesHue
moan», «IlepBeie coBpeMeHHBIE TI01u», «HenoBeuecKue paco».

Ob6opynoBanue: myspku «lIpoucxoxaenue yenoBeka» (OOCTBI aBCTpaNONMHMTEKa, MUTEKAHTPOIA, HEaHAEpTallblla, KPOMAaHbOHIA), CJICHKU WU
M300paKeHHs] KaMEHHBIX OpYAHM MEepBOOBITHOTO 4YeloBeKka (KaMHHU-YOIIEphl, pyOmia, ckpebia), reoxpoHojorudeckas Tabmuia, Koekuus «DopMbl
COXPaHHOCTH MCKOIAeMbIX KUBOTHBIX U PaCTEHUII».

JlabopaTopHble M NpakTHYeCKHEe PAdOThI:

[TpakTrueckas padota Ne 1. «/3yueHne UCKOMaeMbIX OCTaTKOB PACTEHUN U JKUBOTHBIX B KOJIJICKIUSIX).

OKcKypeus «IBONIOLMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBIH WIIM KpaeBeJUeCKUN My3el).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

DKojorusi Kak Hayka. 3ajaud U pasfesbl dKOJIOrMH. MeTonbl 3KOJIOTMYECKHX HCCIIEJOBAHUN. DKOJOTMYECKOE MHPOBO33PEHHUE COBPEMEHHOTO
YEJI0BEKA.

Cpenpl 00uTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IyIIIHAsI, TOYBEHHAs!, BHYTPUOPraHU3MEHHas!.

Oxonorudeckue daxkropsl. Kimaccudukaius sK010rudeckux (HakTopoB: aOMOTHYECKUE, OMOTUYECKUE U aHTPONOTEHHbIE. J[efCTBHE IKOIOTHYECKUX
(hakTOpOB HA OPTraHU3MBI.

AbuoTtnueckue (GpakTophl: CBET, TeMIepaTypa, BiakHocTh. Potonepuoausm. [Ipucnocodbienus opraHu3MoB K JeHCTBUIO0 aONOTHYECKUX (aKTOPOB.
buonoruueckne puTMsl.

buotnueckue ¢akropsl. Bunbl 6MoTHYeCKUX B3aMMOJCHCTBHUI: KOHKYPEHIIMS, XUIHUYECTBO, cuMOKN03 U ero ¢opmsl. [lapazutusm, koomepanus,
MYTYyaJIi3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUUECTBO). AMEHCAIN3M, HEUTpaJin3M. 3HaueHUue OMOTHYECKUX B3aUMOJIECUCTBUMN JJIs CYIIECTBOBAHMS
OpPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XapaKTEPUCTUKU NOoNyasiunu. OCHOBHBIE NTOKA3aTEIN MOMYJISLUN: YACIEHHOCTD, IIJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, IIPUPOCT,
murpanus. JJuHaMuka YMCI€HHOCTH MOMYIISIIIMY U €€ peryJisiiusl.

JdemoncTpanum:

[optpetsi: A. 'ym6onbar, K. @. Pynbe, 3. I'ekkens.

Tabmuupl u cxemsl: kapta «[Ipuponnsie 30HbI 3emau», «Cpenbl oOuTaHus opraHuzMoB», «Dotonepuonuszmy», «llomynaunny, «3aKOHOMEPHOCTH
pocTa YMCAEHHOCTH NOMyJISIMK HHPY30pun-Tyenbku», «[lumessie nenm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGoparophas pabota Ne 3. «Mopdonornyeckrie 0coOEHHOCTH paCTeHUH U3 pa3HbIX MECT OOUTAHUS.



JlaGopatopHas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktrueckas padota Ne 2. «IToAcU€T MIOTHOCTH MOMYJIALMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

Coo0rmiecTBo opranu3mMoB — OuorieHo3. CTpyKTyphl OMOIIeHO3a: BUIOBAsI, IPOCTPAHCTBEHHAs, Tpodudeckas (mumieBasi). Buabl-qoMuHanTel. CBs3H B
OuoLeHo3e.

Okonoruyeckue cucreMsl (3xocucteMsl). [lonsrue 06 skocucreme n OuoreoneHoze. OyHKIMOHAIBHBIE KOMIIOHEHTBl SKOCUCTEMBI: MPOIYLICHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BeIecTB U OTOK SHEPIUu B 3kocucrteMe. Tpoduueckue (MuiieBbie) ypoBHH 3KocucTeMBl. [IuIeBble 1enu U CeTu.
OCHOBHBIE TOKA3aTENIN 3KOCUCTEMBI: OHoOMacca, MPOAYKIHUsA. DKOJOTHUECKUE MUPAMUABL: MPOAYKINHU, YHUCICHHOCTH, OMoMacchl. CBOMCTBA IKOCHUCTEM:
YCTOMYUBOCTH, CaMOperyJisius, pazsutue. Cykieccus.

[Tpupoanble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCHCTEMA XBOMHOTO UM IIMPOKOIMCTBEHHOTI'O JIeca.

AHTPONOreHHbIE S3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pO03KocUCTEMBL. bruosornueckoe u X03sHCTBEHHOE 3HAYEHUE arpO3KOCUCTEM M YPOOIKOCUCTEM.

Buopaznoobpasue kak pakTop ycroitunBocTr 3xocucteM. CoxpaHeHHe OHOIOTHYECKOro pa3Hoo0pasus Ha 3emIie.

VYuenne B. U. Bepuaackoro o 6uochepe. ['panuiibl, coctaB u cTpykTypa 6uocdepsl. XKupoe BemiecTBo u ero pyakimu. OcodeHHoctr onochepsl Kak
rio0anbHOM sKocucTeMbl. JIluHaMu4yeckoe paBHOBecUe U oOpaTHas cBs3b B Ouocgepe.

KpyroBopotsl BeniecTB 1 OMOreoXMMHUYECKHE LIUKIIbI 3JIEMEHTOB (YIiIepoAa, a30Ta). 30HaNbHOCTh 6uocdepbl. OCHOBHBIE OMOMBI CYILIH.

YenoedecTBo B Onocdepe 3eminn. AHTpOIIOreHHbIE H3MEHEHUs B Onocdepe. [ modanpHbIe SK0IOTHYecKre MpoOIeMBbl.

CocymecTBoBaHrEe TPUPOAbI U YenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpaszus Kak OCHOBA YCTOHYMBOCTH Omocdepbl. OCHOBa parroHaIbHOTO
yTIpaBJIeHUs IPUPOIHBIMU PECYPCAMU M UX UCIIONb30BaHUE. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOIBL.

Jdemoncrpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabmuubr u cxemsl: «llumeBsle nenw», «buorneHos: cocraB m crpykrypay, «lIpupomnsie coobmectBay, «llemn nutanus», «IKoIOrHyYecKas
nupamuaa», «buocdepa u yenoBek», «IKocucTeMa HIMPOKOIUCTBEHHOTO Jiecay, «IKOCHCTeMa XBOMHOTO jieca», «buoleHo3 BogpoéMma», «ATrpoleHo03,
«[IpuMepHbIE aHTPONOTreHHBbIE BO3JEHCTBHS Ha MPHUPOIY», «BakHeilne MCTOYHMKH 3arps3HEHUs BO3[yXa M I'PYHTOBBIX BoX», «IlouBa — BakHeiIas
cocrapisitomas omocheprr», «PakTopsl Aerpaganuu 1nousy, «IlapHUKOBBIN pdekT», «PaKkTOpbl paIuOAKTUBHOIO 3arps3HeHHst ouocdeps», «Obmas
CTpyKTypa Ouocdepsi», «Pacnpocrtpanenue xusHu B 6uocheper», «O30HOBBIN dKkpaH Ouocheprl», «KpyrosopoT yriaepoaa B 6uochepe», «KpyroBopot
a30Ta B IIPUPOIEN.

Ob6opynoBanue: Mojenb-anIuInKanus «TUnuuHble OMOIIEHO3bD», repbapuil «PacTutenbHble coolmiecTBay, Koyekiuu «buonenosy», «Bpeaurenu
BOKHEHIINX CEIbCKOXO3IHCTBEHHBIX KYJIbTYp», TepOapiy M KOJUICKIIUH PACTCHWHA W XUBOTHBIX, MPHHAIIEKAIINE K Pa3HBIM 3KOJOTHUYECKUM TPyIIamM
onHoro Buaa, Kpacnas kaura Poccuiickoii @eneparinu, n300paxeHus: OXpaHseMbIX BUIOB PACTEHUN U KUBOTHBIX.

INTAHUPYEMBIE PE3VIIBTATBI OCBOEHMA ITPOI'PAMMBI 110 BHOJIOTMM HA BA30BOM VPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHUA



Cornacno @I'OC COO, ycraHaBnuBarOTCsl TpeOOBaHUS K pe3yibTaTaM OCBOEHHs OOy4YaroOIIMMHUCS MPOrpaMM CpeJHEero oOIIero oOpa3oBaHMSA:
JUYHOCTHBIM, METAIIPEAMETHBIM U ITPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pe3yJabTaTOB OCBOEHUS IpenMmeTra «buoyiorus» BbIIEIEHBI CIEAYIOLIME COCTaBIIAIOLIME: OCO3HAHHE O0YyYaroIUMUCS
POCCHIMCKOM I'pakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEAEICHNI0, HAIMYME MOTUBALMHM K 00Y4YEHUIO
OMOJIOrUM, LEJICHANIPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUN JUYHOCTH HA OCHOBE KJIIOYEBBIX LIEHHOCTEM M MCTOPUYECKHUX TPAAULIUNA pPa3BUTHS
OMOJIOTUYECKOTO 3HAHHUS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOMIMXCSI PYKOBOJICTBOBATHCS B CBOCH JIEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH,
HOPUCYUIMMU CHCTEME OMOJIOTMYECKOro 00pa3oBaHHUs, HAIMYHE 3KOJOIMYECKOrO MPABOCO3HAHUS, CHOCOOHOCTH CTaBUTh LIEJM U CTPOUTH >KU3HEHHBIE
IUTaHBI.

JIn4HOCTHBIE pe3ysIbTaThl OCBOEHUS NpeameTa «buosorus» JoCTUraroTcsl B €MHCTBE yUeOHONW M BOCIUTATEIbHON AESITEIbHOCTH B COOTBETCTBUH C
TPaTUIIMOHHBIMH POCCUHCKAMHU COLMOKYJIBTYPHBIMU, UCTOPUYECKIMH U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIME B OOIIECTBE MPaBUIAMU U
HOpMaM{ TIOBEACHUS M CHOCOOCTBYIOT IpOLIECCAM CAMOIO3HAaHUS, CAaMOBOCIIHUTaHMS U CaMOPa3BUTHs, Pa3BUTUS BHYTPEHHEW MO3ULUU JMYHOCTH,
NaTpUOTU3MA, YBAKEHUS K 3aKOHY M IPaBONOPAAKY, YEJIOBEKY TpyJa M CTaplieMy IOKOJEHHIO, B3aMMHOIO YB@)KEHHUS, OEpPEeKHOrO OTHOIIEHUS K
KYJbTYPHOMY HACJEIUIO U TPAJAULMAM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepaiuu, npupoie U OKPYKarLIeH cpee.

JImuHOCTHBIE pe3yibTaThl OCBOCHHSA Yy4YeOHOro mpeamera «bHONOTHA» HOKHBI OTpaXkaTb TOTOBHOCTH M CHOCOOHOCTh OOYYAIOIIMXCS
PYKOBOJICTBOBAThCSI CPOPMHUPOBAHHOW BHYTPEHHEW MO3UIMEN JTMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTAallUil, MO3UTHBHBIX BHYTPEHHHUX YOESKICHMH,
COOTBETCTBYIOLIUX TPATUILIMOHHBIM [IEHHOCTSM POCCHICKOro 00IIecTBa, pacliipeHUe )KU3HEHHOTO OMBITa M OIBITA AEATEILHOCTH B IPOLIECCEe peannu3alun
OCHOBHBIX HaIlpaBJICHUI BOCIIUTATEIBHON JEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh T'PAXKJAHCKOM MO3UIMH 00YUaIOIEerocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIeHa POCCUHCKOTO O0IIECTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUE 3aKOHA U ITPABOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH EATEIbHOCTH IPU CO3AaHUN YUE€OHBIX MPOEKTOB, PEIIEHNN YUEOHBIX U ITO3HABATENIbHBIX 3a/1a4, BHIIIOJIHEHUN
OMOJOrNYECKUX IKCIEPUMEHTOB;

CIOCOOHOCTh ONPEENATH COOCTBEHHYIO MO3UIIMIO IO OTHOILIEHUIO K SBJICHUSIM COBPEMEHHOM KHU3HU U OOBSICHATH €€;

YMEHHUE YUUTHIBaTh B CBOMX JEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJEHCTBHS JIIOJIEH C pa3HbIMU YOEXKIECHUSMH, KYJIbTYPHBIMH
LEHHOCTSIMH U COLIUAIbHBIM ITOJI0KEHHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJIHEHUS YUEOHBIX, IIO3HABATENbHBIX M HCCIIEOBATENbCKUX 3ajlayd, YBaXXUTEIbHOTO
OTHOILIEHHSI K MHEHHIO ONIOHEHTOB MPH 00CYKACHNUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKaHUS;

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

2) IaTPHMOTHYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKOIN TIpa)IaHCKOM WIEHTHUYHOCTH, MaTPUOTHU3Ma, YBAKEHHUS K CBOEMY Hapoay, YYBCTBa OTBETCTBEHHOCTU IE€pes]
PonuHoin, ropnoctu 3a ¢BOM Kpail, CBOX0 PouHy, CBOM SA3BIK U KYJIBTYPY, IPOIJIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



LIEHHOCTHOE OTHOLIEHHE K IPUPOJHOMY HACIEIUIO M MaMITHUKAM INPUPOABI, TOCTHKEHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSX,
TPYAC;

CIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKHUX YYEHBIX B CTAHOBJIEHHME U pa3BUTHE OMOJIOIMH, IOHMMAHUS 3HAYEHUS OMOJIOTMH B MTO3HAHUM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

ujelHas yoex1EHHOCTh, TOTOBHOCTD K CIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEN POCCUICKOr0O Hapoa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIEHUBATH CUTYALMIO U IPUHUMATh OCO3HAHHBIC PELICHNUS, OPUEHTHPYACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

0CO3HaHME JIMYHOI'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOrO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POJUTEIISAM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O IIPUHATHUS LICHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUU
¢ TpaauLusiMu HapoJ10B Poccuu;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUSA:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIOYasi 3CTETUKY ObITa, HAYYHOT'O U TEXHHUUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAA, OOIECTBEHHBIX OTHOLIECHUH;

IIOHMMAHHE DYMOLIMOHAJIBHOTO BO3ACUCTBHS JKUBOU NIPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTb K CAMOBBIPAXKEHMIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMIIEHUE IIPOSBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) puznueckoro BocnuTaHus, GopMUPOBAHUSA KYJIbTYPHI 310POBbS M SMOLIMOHATBHOIO 0J1ar0NOJIYYHS:

NOHMMaHWe M peanu3alys 370pOBOr0 M Oe3omacHOro oOpas3a JKHM3HM (370pOBOE€ MHTaHUE, COOJIOJACHHWE TMTHEHWYECKHX IPaBUI U HOPM,
cOaaHCUpPOBAaHHBIN PEXHUM 3aHATUN W OTIbIXA, peryispHas (u3ndecKas aKTMBHOCTb), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIEHMS K
coOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3/J0POBbIO;

NOHMMAHUE IIEHHOCTH MpaBWJI MHAMBUAYAJbHOTO U KOJUJIEKTUBHOIO O€30IaCHOrO MOBEIEHUS B CUTYalMSIX, YIPOKAIOLIUX 3/I0POBBIO U JKU3HU
JIIOJIEH;

0CO3HaHME MOCIEICTBUM U HETIPHUATUS BPEIHBIX MPUBBIYEK (YOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUs);

6) TpynoBOro BociMTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

TOTOBHOCTh K AaKTHBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMANbHOM HANpaBICHHOCTH, CIIOCOOHOCTh WHHUIMHUPOBATh, IJIAHUPOBATh W
CaMOCTOSITENILHO BBIIIOJIHATH TaKyIO A€ATEIbHOCTB;

MHTEpEC K pa3auyuHbIM chepam npodecCHoHATBFHON AesITeNbHOCTH, YMEHUE COBEpILIaTh OCO3HAHHBIN BBIOOP Oyayliell nmpodeccuu U peaan3oBbIBaTh
COOCTBEHHBIE KU3HEHHBIE TIAHBbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA MPOTSHKEHUU BCEH KHU3HM;

7) IKOJI0THYECKOT0 BOCIIMTAHMSA

9KOJIOTHYECKH 1Ierecoo0pa3Hoe OTHOUICHHE K MPUPOJE KaK UICTOYHHUKY KU3HU Ha 3eMile, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBILICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OMbITa MJIAHUPOBAHUS MOCTYNKOB M OLEHKM MX BO3MOXKHBIX MOCJIEICTBUN IS
OKpYKaroIlEu Cpeibl;



OCO3HaHUeE TI00aTBHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U IMyTel HX pPelieHus;

CIIOCOOHOCTh HMCMOJb30BaTh NMPUOOpETaeMble NMPU MU3y4YEHUH OUOJIOTMM 3HAHUS W YMEHHUS MPHU PEIIeHUU MpoOJieM, CBS3aHHBIX C PallMOHAIBHBIM
MPUPOIONOIB30BaHUEM (COOMIOCHUE MPaBUJl TMOBEACHUSA B IMPHUPOJE, HAMPABICHHBIX HAa COXPAHEHHWE PABHOBECHS B JKOCHCTEMaxX, OXpaHy BHUIOB,
IKOCHCTEM, Orochepsl);

AaKTUBHOE HEMPUATHE NCHCTBUN, MPUHOCAIIMX BpPEl OKpYXKArolleld NPUPOAHOI cpesie, yMEHUE MPOTHO3MPOBATH HEOIArONPHUITHBIE SKOJIOTHYECKUE
MOCIIEACTBUSI MPEANPUHUMACMBIX JIHCTBUI U MPEAOTBpAILATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBILIUICHUS, SKOJOTMYECKONW KYJIbTYpBI, OMbITA JEATEIBHOCTH 3KOJIOTMYECKON HampaBICHHOCTH, YMEHHUS
PYKOBOACTBOBATHCA HMHU B HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOfI )51 COL[I/IaJ'IbHOI\/JI IMMPAKTUKEC, TOTOBHOCTH K YYaCTUIO B HpaKTI/IquKOf/'I ACATCIIBHOCTHU
HKOJIOTMYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha
JIAJIOTE KYJIbTYp, CIOCOOCTBYIOIMIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIHBTYPHOM MHUPE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM M YUTATEIHCKOU KYJBbTYPBI KaK CpCACTBa B33HMOIIGI7[CTBH$I MCXKAY JIOAbMU W ITO3HAHUWA MHPA,

MOHMMAaHUE CHeIU(PUKU OUONOrHH KaK HayKH, OCO3HAHUS €€ poiu B (hOPMHUPOBAHUH PAIlMOHAIBHOTO HAyYHOTO MBIIUIEHUS, CO3/IaHUU IIETIOCTHOTO
MPEJICTaBICHUS 00 OKpPY>KaOIlleM MUpPE KaK O €MHCTBE MPUPOIbI, YETIOBEKa U O0IIECTBa, B TO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U PelIeHUH MpodIemM
COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

Y6€)K[[éHHOCTI) B 3HAYUMOCTHU 6I/IOJIOFI/II/I JJISL COBpeMeHHOI\/JI OUBUJIN3AIINN: o0ecrieueHnss HOBOTO YPOBHA pa3BUTHA MCAULWHBI, CO3JaHHC
MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh pPECypCHble MNPOOIEMBbI pPa3BUTHS YENOBEUECTBA, MOMCKA NyTeH BBIXOJAa M3 TIOOATBHBIX
JKOJIOTHYECKUX MPoOsieM U oOecreueHus mepexoia K yCTOMUMBOMY Pa3BUTHUIO, PAllHOHATBHOMY HCIOIB30BAHUIO MIPUPOIHBIX PECYPCOB U (HOPMUPOBAHUIO
HOBBIX CTAHAAPTOB KWU3HU,

3aNMHTCPCCOBAHHOCTEL B ITOJYUYCHHUH OMOJIOrMYECKUX 3HAHUI B ICJIAX MOBBIIICHUSA O6HI€I\/JI KYJIBbTYPHI, CCTCCTBeHHO-HaquOﬁ TpaMOTHOCTH, KakK
COCTaBHOM 4acTH (PyHKIIMOHATBHON IPaMOTHOCTH 00yYaromuxcs, GopMUpyeMOii IPH U3y4YeHUH OUOIIOTUH;

MOHMMAaHUE CYITHOCTH METOJIOB TIO3HAHMUSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOIh30BaTh MOTyYaeMble 3HAHUS AJIs aHAIN3a U
00BsICHEHUS SIBIICHUN OKpYyXaromero Mupa U Impoucxoasdamux B HEM I/ISMGHGHI/IfI, YMCHHUE ACIIaTh 000CHOBAHHEIE 3aKJIFOYEHNS HA OCHOBE HAay4YHBIX q)aKTOB
N UMCIOIUXCA JAHHBIX C LEJIbIO MOJYYCHHA JOCTOBECPHBIX BEIBOIOB,

CIIOCOOHOCTh CAaMOCTOSITETTFHO HCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS [Tl PEIICHHUs TPOOJIeM B PealbHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAYYHOW NEATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO M HCCIEIOBATEIbCKYIO JIEATENbHOCTh MHIUBUIYATbHO U B
rpynme;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHUIO, K AaKTHUBHOMY TOJYYCHHIO HOBBIX 3HAaHUN 1O OWOJIOTHH B
COOTBETCTBUH C KU3HEHHBIMH MMOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI



MertanpenmMeTHble pe3yNbTaThl OCBOSHHUS ydeOHOro mpeamera «bHONOTHS) BKIIOYAIOT: 3HAYMMbIE IS (OPMUPOBAHUS MHPOBO33PEHHUS
00yJaronumxcsi MEeXIMCIUILUTMHAPHBIC (MEXMPEIMETHbIE) OOIIEeHAayYHbIC MOHSATHS, OTPAKAIOIIME IETOCTHOCTh HAyYHOM KApTHHBI MHpa W crenuduky
METOJ/IOB TO3HAHHUS, MCIOJb3yeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIus, SBJICHHE, MPOIECC, CUCTeMa, Hay4dHbIH (akKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHNe, HAOIIOACHHE, W3MEPEHUE, OHKCIEPHUMEHT W JPYruX), YHHBEpPCAIbHBIC Yy4eOHBIE ICHCTBUS
(mo3HaBaTenbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), oOecreunBaromme GopMupoBanne QyHKIIMOHAILHOW TPAMOTHOCTH M COIMAIBHON KOMIETCHITUN
00ydJaronuxcs, CrmocoOHOCTh OOYYArOIIMXCS UCIOJIB30BaTh OCBOCHHBIE MEXKIMCIHUILUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yueOHBIC
JICUCTBUS B TO3HABATEILHOU U COLIMAIBHOMN ITPAKTHKE.

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHUS IPOTPAMMBI CPEIHEr0 00IIET0 00pa30BaHUS JOJKHBI OTPAKATH:

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaJIHM3UPOBATH MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHHUH 3HAHWUU MPUEMBI JIOTHUECKOTO MBIIIUICHUS (aHAIM3a, CHHTE3a, CPaBHEHUS, KJIacCU(UKAIINUA, 000OIICHHUS ), pACKPBIBATH
CMBICTT OMOJIOTHYECKUX TIOHSATUH (BBIACIATh X XapaKTepHbIC IPU3HAKY, YCTAHABIMBATH CBSI3U C IPYTHUMH ITOHSATHSIMH ),

OTIpEeeNATh LEeNU JeATENIbHOCTH, 3ajaBas MapameTpbl U KPUTEPUU HX JIOCTHXKEHHUS, COOTHOCHTH PE3YyJlbTaThl JESATENbHOCTH C MOCTABICHHBIMU
LIEJISIMH;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TTOHSITHS TSl OObSICHEHUS (DAKTOB U SBIICHUH KUBOU MPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, IETYKTUBHbBIC, 10 AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B paCCMATPUBAC MBIX
SBIICHUSAX, ((OPMYITHPOBATH BHIBOJBI U 3aKIIOUCHHUS;

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JJIsl MPEICTaBICHHS CYIIECTBEHHBIX CBSI3€H M OTHOIIEHHWH B M3Yy4aeMbIX OHMONOTHYECKUX OOBEKTax, a
TaK)Xe MPOTUBOPEUN PA3HOTO POJIa, BBISIBIIEHHBIX B PA3JIMYHBIX HH()POPMAITMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh TIaH pelieHus MpoOaeMbl ¢ YIETOM aHaIu3a UMEIOIIUXCSI MAaTepUANTbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B J€ATEINBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YNIHTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUN J€ATEIbHOCTH;

KOOPJMHHUPOBATH U BBHITIOTHATH pabOTy B YCIOBUSAX PeaIbHOT0, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS,

pa3BUBATh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE e CTBHUA:

BJIQJITh HABBIKAMU y4eOHO-MCCIEA0BATEIHCKOM U MPOCKTHON NEeATENbHOCTH, HaBBIKAMU pa3perieHus MpoodiieM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K
CaMOCTOSTEJIbHOMY TIOMCKY METOJI0B PEIICHUs] MPAKTUUYECKUX 3a/]1a4, IPUMEHEHUIO PA3JIMUYHbIX METOJOB MTO3HAHUS;

WCITOJTH30BaTh PA3IMYHBIC BUJIBI JACATEIHHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS, €0 MHTEPIIPETAIINHU, TPEOOPa30BAHUI0 M TIPUMEHEHHUIO B YUCOHBIX
CUTYaIUSIX, B TOM YUCJIE NPU CO3J]aHUN YUEOHBIX U COITHATBHBIX TIPOEKTOB;

(dbopMUPOBATh HAYYHBI TUIT MBIIUICHUS, BIaIeTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHSIMHI U METOJIaMU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aui B 00pa30BaTeNbHOM IEATEIHHOCTH U JKU3HEHHBIX CHTYAITUsX;

BBISIBIIATH MIPUYNHHO-CIIC/ICTBEHHBIE CBSI3U U aKTyalM3UPOBATh 3a7a49y, BBIIBUTATh TUIIOTE3Y €€ pelIeHus, HAXOUTh apTyMEHTHI JIsl JOKa3aTeIhCTBa
CBOUWX YTBEPXKICHHUH, 3a71aBaTh MapaMeTPhl U KPUTEPUH PEIICHNUS,



aHAJM3UPOBAThH MOJIyUYCHHBIC B XOJI€ PEIICHUS 331a4H Pe3yIbTaThl, KPUTHUECKH OL[CHUBATH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSX;

JIaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OLIECHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATH II€JICHAIIPABICHHBII IMOMCK IEPEHOCa CPEJCTB U CIIOCOOOB JAeHCTBUS B MPO(PECCHOHATBHYIO CPEy;

YMETh MIEPEHOCUTH 3HAHUS B MI03HABATEIBHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC UJICH, IPEIJIaraTh OPUTHHAIBHBIC MTOIXObI M PEIICHHS, CTABUTH TPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHU .

3) padora ¢ nngopMmanmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MHPOPMALUU (TEKCTe Y4eOHOTr0o MocoOus, HayqHO-TIONYJISIPHON JTUTepaType, OMOIOTHYECKHX CIOBapsX
U CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHATM3UPOBaTh HH(MOPMAIMIO Pa3IMYHBIX BHIOB M (OPM MpPENCTABICHUS, KPUTHYCCKH
OLICHUBATh €€ JIOCTOBEPHOCTh ¥ HEITPOTHBOPEYHBOCTH;

(GopMyIHpOBaTH 3aIIPOCHl M NMPUMEHSThH Pa3IMYHbIE METOJIBI MIPH MOUCKE U 0TOOpe OMOIIOTHYECKOi MH(OpMAIK, HEOOXOIUMOMN /ISl BHITOJTHEHUS
y4eOHBIX 3a7a4;

npuoOpeTaTh OIBIT HMCIOJIb30BaHUS HWH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOJIb30BaHHS
Pa3JINYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIbHYIO (DOpPMY MpEACTaBICHUS OMOIOTHYECKON HHPOPMALUH (CXEMBI, TPaQHKH, TUarpaMMBbl, TAOIUIIbI, PUCYHKH
H Apyroe);

UCIIOJIb30BaTh HAy4HBIN S3bIK B KauyecTBE CpeACTBa Mpu paboTe ¢ OMOJOrMYecKo HMH(OpManuei: NpUMEHATh XUMUYecKHue, (pu3nyeckue H
MaTeMaTHYeCKUe 3HaKU M CHMBOJIBL, (opMysbl, aOOpeBUaTypy, HOMEHKJIATYpy, MCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKUE CPE/ICTBA
HarJSTHOCTH;

BJIAJICTh HAaBBIKAMH PACIIO3HABAHUS U 3aIIUTH HH(OpMAIiK, HHPOPMAIIMOHHOHN 0€301MacHOCTH JINYHOCTH.

OBJiajieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMY e CTBUSAMU:

1) oOuenue:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX cepax KU3HU, aKTHBHO y4acTBOBATh B AMAJIOTe WJIH TUCKYCCHH 110 CYIIECTBY O0CYXIaeMOM TeMbI (YMEeHHE
3aaBaTh BOIPOCHI, BBICKA3HIBATh CYXKIEHHUS OTHOCHTEIBHO BBITIOJHEHHUS IpeIIaraeMoi 3ajadd, yYUTHIBATh WHTEPECHl M COTJIACOBAHHOCTH IMO3MIIHA
JPYTUX YYaCTHUKOB JAMAJIOra WIN AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIIEHHUS, MOHMMAaTh 3HAYEHUE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX
CUTYyaIlMid, YMETh CMSTYATh KOH(IMKTHI H BECTH MIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMHU CITOCOOaMU OOIIEHHS W B3aWMOJICHCTBHS, TIOHUMATh HAMEPEHHS IPYTUX JIOJIEH, MPOSBIATh YBOKUTEIFHOE OTHOIICHHE K
cobeceTHUKY U B KOppeKTHO! (opme GopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMAaTh W HWCIOJB30BATh TPEUMYINECTBA KOMAHIHOW W WHAMBHIYAITbHON pabOTHI MpPH pEeHIeHWH OMOJOTHYecKOH MpoOIIeMbl, 0OOCHOBHIBATH
HE00X0IMMOCTh PUMEHEHUS TPYNIIOBBIX (POPM B3aUMOICHCTBHS MIPH PEIICHUH y4eOHOM 3a1auu;



BBIOMPATh TEMAaTHKY M METOJIbI COBMECTHBIX JEHCTBUI C yUETOM OOIIMX HHTEPECOB U BOZMOXKHOCTEH KaXKJ0T0 WJICHA KOJIJICKTHBA,

IIPUHUMATDH L€ COBMECTHOM JEATENBHOCTH, OPTaHMU30BBIBaTh U KOOPIMHUPOBATH JIEHUCTBUA N0 €€ NOCTHIKEHHUIO: COCTABIIATH IUIAH JICHCTBHU,
pacIpenesaTh pojid ¢ yu€TOM MHEHUH Y4aCTHUKOB, OOCYX/1aTh pe3yJIbTaThl COBMECTHOM paldoOThI;

OLIGHUBATh KAYECTBO CBOETO BKJIAJa M KAXKJIOTO YYACTHHKA KOMAH bl B OOIIMI pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBbIE MPOEKTHI, OLIEHUBAThH UJEH C NO3ULUN HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIAThH O3UTUBHOE CTPATErMUECKOE IIOBEJCHUE B PA3JIMUHBIX CUTYaLUSX, IPOSIBIIATH TBOPUECTBO U BOOOpaXKeHUE, ObITh HMHULIUMATUBHBIM.

OByageHne yHHBEPCAJIbHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIS1 BBISBJICHUS IPOOJIEM U MX PEHICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIHX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM II€JIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOUX JAEHCTBHUSX M IOCTYNKaxX [0 OTHOLICHHIO K >KUBOU
IIPUPOJIE, CBOEMY 310POBBIO U 30POBbI0 OKPYKAIOILHUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh I103HABATEIbHYIO JI€ATEIbHOCTh, BBIABISATH NPOOJEMBI, CTaBUTh U (QOPMYIMpPOBaTH COOCTBEHHBbIE 3a7aud B
00pa30BaTeNbHON 1€ATENbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTAaBJISATh IUIaH PEIIEHUs MPOOJIEMBI ¢ YU4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciIUpsATh paMKH y4eOHOr0 NMpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 3 PELICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHIO U MPOSBICHUIO HIMPOKON 3PYAULIMU B pa3HbIX 00JACTSIX 3HAHUHN, IOCTOSHHO MOBBIIATh CBOM 00pa30BaTENbHBIN U
KYJIbTYpPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM;

BJIAJICTh HaBBIKAMHU I103HABATEIbHOM peQIIEKCHU KaK OCO3HAHHUS COBEPINAEMBIX ACUCTBUI M MBICIUTEIbHBIX HPOLECCOB, MX pE3yJIbTaToOB MU
OCHOBaHUH, HCIOIb30BaTh MPUEMBI PE(PIIEKCUHN I OLIEHKU CUTYalllH, BHIOOpAa BEPHOTO PEIIECHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJILTATOB AEATEIbHOCTH;

3) npuHATHE ce0s1 U IPYTrUX:

NPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MPU aHAJIN3€ PE3YJIbTaTOB JIEATEIbHOCTH;

NpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C IMO3ULMU APYrOro YeI0BeKa.

NPEJIMETHBIE PE3VJIBTATHBI



[Ipenmernbie pe3ynbTaTtbl ocBoeHus: mporpammbl COO mo Omosnoruu Ha 6a30BOM ypPOBHE BKIIIOYAIOT CHEU(HUECKUe A y4eOHOro mpeaMera
«buonorus» HayuHble 3HaHMS, YMEHUS M CIOCOObI JIEHCTBMH IO OCBOEHHIO, MHTEPHpPETAlMM M NpeoOpa30BaHUIO 3HAHWUN, BUIbI JESATEIBHOCTH IO
[OJIy4EHUIO HOBOI'O 3HAHUS U NPUMEHEHUIO 3HAHUM B Pa3iIMuUHBbIX Y4eOHBIX CHUTYyallUsX, @ TaKKe B peallbHbIX >KU3HEHHBIX CHUTYalUsX, CBA3aHHBIX C
Ouonorueil. B mporpamme npeaMeTHbIe pe3ybTaThl IPEACTABICHBI M0 roJaM 00yueHHs.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS yueOHOTO npenmeta «buonorus» ¢ 10 Knacce n0IKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe€ W PONM OMOJOrMHM B CHCTEME HAy4YHOIO 3HAHMs €CTECTBEHHBIX HAayK, B (POPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpa M HAYYHOTO MHUPOBO33PEHHUS, O BKJIAAE POCCHUMCKHUX U 3apyOEKHBIX y4EHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTIMH,
(GyHKIMOHATBHON IPaMOTHOCTH Y€JIOBEKA JJISl PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHUE PacKpbIBaTh COJEpKaHNE OMOJOTHYECKUX TEPMHUHOB M MOHSATHI: KHU3Hb, KJIETKA, OPraHu3M, MeTa0o13M (0OMEH BEIIECTB M MPEBpalleHUe
SHEpPruM), romeocTa3 (CaMOperyislus), YpOBHEBas OpraHM3aLUs JKUBBIX CHUCTEM, CAaMOBOCIIPOM3BeJIEHHE (PEeHnpOAyKLHs), HACIEeICTBEHHOCTb,
WU3MEHUYUBOCTb, POCT U Pa3BUTHUE;

YMEHME U3JaraTtb OMOJIOrMYECKHE TEOpUU (KJIETOYHAas, XPOMOCOMHAs, MyTallMOHHAs, LIEHTpalbHas J0IMa MOJEKYISIpHON Ouosoruu), 3akoHsl (I'.
Mennens, T. Moprana, H. 1. BaBunoBa) n ydenus (0 neHTpax MHOTooOpas3usi U MPOMCXOXKACHUS KyIbTYpHbIX pactennid H. . BaBuioBa), onpenensits
IPaHULBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIIaJIeTh METOJIaMH HAay4YHOI'O MO3HAHUS B OMOJIOTHMU: HAOJIIOJICHHE U OMMCAaHUE KHUBBIX CHUCTEM, IPOLECCOB M SIBJICHUH, OpraHu3alus U
IPOBEICHUE OMOJIOrMYECKOTO SKCIIEPHMEHTA, BBIIBM)KCHUE THIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXAY HCCIEAYEMBIMH BEIUYMHAMH, OOBSICHEHHE
MOJIyYEHHBIX PE3y/IbTaTOB, UCIIOJIb30BAHHBIX HAYUHBIX ITOHSATHH, TEOPUH 1 3aKOHOB, YMEHHUE J€JIaTh BbIBO/Ibl HA OCHOBAaHUH MOJIY4EHHbIX PE3YJIbTATOB;

YMEHHME BBIIEIATh CYIIECTBEHHBIE IPU3HAKM BUPYCOB, KJIETOK IPOKAPUOT M JYKAPUOT, OAHOKIETOUYHBIX M MHOTIOKJIETOYHBIX OPraHU3MOB,
0COOEHHOCTH TPOLIECCOB: OOMEHA BEIECTB M MPEBpAILEHHs] SHEPTHH B KJIETKE, (POTOCHHTE3a, IIIACTUYECKOTr0 U SHEPreTHUecKoro oOMeHa, XeMOCUHTE3a,
MUTO3a, MEH03a, OIJIOJJOTBOPEHHUSI, pAa3MHOKEHUS1, HH/IMBUIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3);

YMEHHME MPUMEHSTh MOJIY4YEHHbIE 3HAHUS i1 OOBSCHEHUS OMOJOrMYECKUX IPOLECCOB W SIBICHUH, JUIsl MPUHATUS NPAKTHUUECKUX PEHIeHUH B
MIOBCEHEBHOM JKM3HM C Lieibl0 oOecreyeHHs Oe30MacHOCTH CBOETO 370POBbS M 370POBbS OKPYXKAIOUIMX JIOAEH, COONIOEHUS HOPM TPaMOTHOTO
MOBEJICHUS B OKPY>KaIolle MpUpoAHOl cpesie, MOHMMaHue He00XOAUMOCTH UCIOIb30BAHUS TIOCTHKEHUN COBPEMEHHON OMOIOrUM U OMOTEXHOIOTUN IS
palMOHAIBHOTO IPUPOAOIOIb30BAHNUS;

YMEHME pellaTh 3JeMEHTapHble NeHETUYECKUE 3aJaud Ha MOHO- U JUTHOPHUIHOE CKpEUIMBaHHUE, CLEIJICHHOE HaclleJJOBAHHME, COCTABIATH CXEMbI
MOHOTHOPHUAHOTO CKpPEIMBAHUS JUTSI TPEICKA3aHMsl HACIE0BaHUS PU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOIHATH Ja00paTOpHbIe U MpaKTHUYECKue paboThl, COOII0AaTh MpaBMiia MpU paboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 00OPYIOBAHUEM;

YMEHHME KPUTHYECKH OIIEHMBAThb W HHTEPIPETUPOBATH MHGOPMALUIO OMOJIOTMYECKOrO COJIEpaHUS, BKIIOYAONIYIO ICEBIOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX HCTOYHUKOB (CpeICTBAa MaccoBOM HWH(GOpMalW{, HAyYHO-TIOMYJISPHbIE MaTepualbl), 3TUYECKHUE ACHEeKThl COBPEMEHHBIX MCCIEIOBAaHUN B
O6uosoruu, MeNIrHe, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHbIE M YCTHBIE COOOIIEHHs, 000011as OMOJOTHYECKYI0 HH()OPMALMIO W3 HECKOJBKHX HCTOYHUKOB,
IrPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJI0THH.

[IpenmerHsble pe3ynbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 11 knacce TOMKHBI OTPAXKATh!



c(OPMHPOBAHHOCTh 3HAHUH O MECTe W PONM OHOJOTMH B CHCTEME HAy4YHOTO 3HAHMS ECTECTBEHHBIX HAyK, B (POPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpa M HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHUICKHX U 3apyOeXHBIX Y4EHBIX-OMOJOrOB B pa3BUTHE OHOJIOIMH,
(YHKLIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa JJIsl pEIICHUs )KU3HEHHbIX 3a/1ay;

YMEHHUE PACKPBIBAaTh COJEpKaHHWE OMOJIOTMYECKUX TEPMHHOB M TOHSATHIA: BHJ, MOIYJSALM, F€HO(MOH[, 3BONIONUHUSA, ABIXKYIIHE CHUIBI ((PaKTOpHI)
3BOJIIOIMH, MPUCIIOCOOICHHOCTh OPTaHU3MOB, BUA000Pa30BaHUE, IKOJOTHUYECKHE (PAKTOPBI, SKOCHCTEMA, MPOIYLIEHThl, KOHCYMEHTHI, PEIyLEeHTHI, IIeTn
IUTAHUs, SKOJIOTHYECKas NupamMuia, OuoreoneHos, ouocdepa;

yMEHHUE H3Jlaratb Ouosiorudyeckue Teopuu (dBosonuoHHas teopus Y. JlapBuHa, CUHTETHYECKas TEOPUs HBOJIOLMM), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimeBoro cxonacrea K. M. bapa, depemoBanusi TiaBHBIX HampasieHHH W myrteil sBomtormu A. H. CeseprioBa, yuenust o O6mocdepe B. U.
Bepnaackoro), onpeaensiTh rpaHUIbl UX TPUMEHHUMOCTHU K )KHBBIM CHCTEMaM;

yYMEHHUE BJIaJIETh METOJIaMU HAayYHOI'O MO3HAHUS B OMOJIOTHMU: HAOJIIOJICHHE U ONMCAHUE KUBBIX CHUCTEM, IPOLECCOB M SBJICHUH, OpraHu3alus M
IpOBEICHUE OHOJIOIMYECKOr0 3KCIEPUMEHTA, BBIJBM)KEHUE THIIOTE3bl, BBIBICHUE 3aBHCHUMOCTH MEXAY HUCCIEAYEMbIMH BEIMUYMHAMM, OObSICHEHHE
MOJIyYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BAaHHBIX HAYUHBIX ITOHATHI, TEOPUN U 3aKOHOB, YMEHUE J€JIaTh BBIBO/bl HA OCHOBAaHUU MOJIYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIC NMPU3HAKA CTPOCHHSI OMOJIIOTUYECKUX OOBEKTOB: BHJIOB, MOMYJISIIHUNA, MPOAYIICHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOreo1eHO030B M IKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHONW N3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpPa, BU000pa30BaHus, IPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB HA OPraHU3MBbl, IIEpEeHOCa BEIECTB M MOTOKAa 3HEPrUU B HKOCUCTEMAax, aHTPOIOTCHHBIX W3MEHEHUN B
IKOCHUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OMOr€OXUMHUYECKUX LIUKIIOB B Onocdepe;

yYMEHHUE TMPUMEHATh NOJy4YEeHHBIC 3HAHUS Ui OOBSCHEHUS OWMOJIOTMYECKHUX IPOLECCOB M SBICHHUM, JJIS MPUHATHA NPAKTUYECKUX PEIICHUH B
MIOBCEHEBHOM JKM3HM € Lieibio oOecredeHHus O0e30HMacHOCTH CBOETO 370pPOBbsS U 3/10pOBbSl OKPYKAIOIIMX JIO/AEH, COOJIIOJICHHS HOPM T'PaMOTHOTO
MIOBEJICHUS B OKpY’Kalolleld NMPUPOIHON cpejie, TOHUMaHWe He0OXOAMMOCTH HCHOJIb30BAHUS JOCTH)KEHUIH COBPEMEHHOW OMOJIOTHM JJsl PALMOHAIBHOTO
IPUPOIONIOIB30BaAHUS;

YMEHHE pellaTh JIeMEHTapHbIe OMOJIOrMYECKUe 3a]aul, COCTaBIISATh CXEMBI IIEPEHOCA BEIIECTB U YHEPTUH B 3KOcHUcTeMax (L[EMH MUTaHUs);

YMEHUE BBIIOJIHATH Ja00paTOpHbIE U MpaKTHUECKue paboThl, cOOII0AaTh MpaBuiia Mpu padboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYI0BaHHEM;

yYMEHUE KPUTHUYECKH OIIEHHWBAaTh W HMHTEPIPETHPOBATH MH(OPMAIMIO OHOJIOIMYECKOrO COJEp)KaHUs, BKIIOYAIOUIYIO ICEBJOHAyYHbIE 3HAHUS W3
Pa3IUYHBIX UCTOYHHUKOB (CpEICTBAa MAacCOBOM MH(pOpMaLMK, HAyYHO-TIOMYJIIPHbIE MaTepuabl), pacCMaTpUBaTh INI00AIBHBIE IKOJIOTUYECKUE MPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOLLIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHbIE M YCTHBIE COOOIIEHHs, 000011as OMOJOTHYECKYI0 HH()OPMALMUIO W3 HECKOJIBKHX HCTOYHUKOB,
IPaMOTHO MCHOJIb30BaTh MOHATUHHBIN amnmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHME
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoauuyecTBO 4acoB

JiaekTpoHHbIe (HU(pPOBHIE)

Ne n/n NMPoOrpaMmblI Bcero ;(;);OTTPB?HI’HBW Eep;:;::;c“ o0pa3oBaTe/ibHbIE PECYPCHI
bu6mmoreka [IOK
1 buosiorus kax Hayka 2 0-5 https://m.edsg.ru/7f4lc292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f41¢c292
4 KuznenesreabHOCTb KJIETKH 6 Bronmozexa LIOK
https://m.edsoo.ru/7f41c292
5 Pa3sMHOXEHME U MTHAMBUYAIbHOE 5 1 bubnnorexa [HOK
pasBUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTH M1 U3MEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OHMOTEXHOIOTHHU https://m.edso00.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME
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11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/n NporpamMmbl Bcero ;(;);OTpr(:anme ;I;’;)';T]:qec'me o0pa3oBaTejibHbIE PeCypChl
bu6mmoreka [IOK
1 IBOIOIHONHAs OHOTOTHA d 1 https://m.edsg.ru/7f4lcc74
2 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [HOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl B OKpyXKaromas cpeaa 5 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 SKOJIOTUUECKUE 9 bubnuorexa [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
3) PesepBHoe Bpems 2 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25

[NPOTPAMME



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-METOJINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



