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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3zpaboTke MporpaMmsbl MO OHOJIOTUN TEOPETUYECKYIO OCHOBY JJISl OTIPEACICHHUS MOAX00B K (POPMUPOBAHUIO COAEPIKaHUS yueOHOTo IpeaMeTa
«buonorus» cocrapmim: koHuenryaibHbie mojoxkenuss PI'OC COO o B3auMo00YCIOBICHHOCTH IEJIeH, COACpIKaHUs, PEe3yIbTaTOB 00yUeHUsI U TpeOOBaHUI
K YPOBHIO MOJIOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 0OIINX IENAX U MPUHIMUIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEAHET0 O0ILero
obOpazoBanus B Poccuiickoit @enepanuu, a Takke MOJIOXKEHHS O crnenuduke OUONIOTHH, €€ 3HAYCHUW B IMMO3HAHUU JKUBOU MPUPOABI U OOCCIICUCHUU
CYIIECTBOBaHMS 4eJOBeYecKoro oodmiectBa. CoOryiacHO Ha3BaHHBIM IOJIOKEHHSM, ONpPEICNCHbl OCHOBHBIE (YHKLIMHU IMPOrpaMMbl MO OHOJOTMH U €&
CTPYKTYypa.

[Tporpamma mo Ouosioruu AaéT MpEACTaBIEHUE O LENsAX, 00 oOmel crpaTerud OOydeHHs, BOCHUTAHHS W Pa3BUTHUS OOYYAIOLIUXCS CPEICTBAMU
yuebHoro mnpenmera «buonorusy, ompenenser o00s3aTENbHOE INPEAMETHOE COAEpPKAHHUE, €ro CTPYKTYpY, paclpeleieHHe II0 pasjellaM U TeMaM,
PEKOMEHIYEMYIO TIOCJICIOBATEIbHOCTh M3YYEHHS Y4YeOHOro Marepuaga C YYETOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKU
00pa30BaTeNbpHOT0 MpoIiecca, BO3PACTHBIX 0COOCHHOCTEN 00yYaroIIXCs.

B mporpamme mo OuonOrMu TakkKe YYUTHIBAIOTCS TPeOOBaHUS K IMUIAHUPYEMBIM JUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yiabTaTam
oOydeHuss B (OPMHUPOBAHUU OCHOBHBIX BHJIOB YYCOHO-TIO3HABATEIHLHOW NEATEIHHOCTH/y4eOHBIX JEUCTBUN OOYYaIOMIUXCS TI0 OCBOCHHIO COICPKAHHS
OuoJ0ruueckoro 0opazoBaHusl.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIi ypOBEHB) pEATM30BaH MPHUHIIUI MPEEMCTBEHHOCTH B M3YYEHHH OMOIIOTHH, Olarojaps 4emy B
HEll TMpoCMaTpUBaeTCs HAMPaBICHHOCTh HAa pa3BUTHE 3HAHUN, CBS3aHHBIX C (OPMUPOBAHHWEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUSI, IEHHOCTHBIX
OPUEHTAINI JIMYHOCTH, IKOJOTHYECKOTO MBIIIUICHUSI, TIPEJICTABIIEHUN O 3JI0POBOM 00Opa3e >KU3HU U OEpPEeKHBIM OTHOIIEHHWEM K OKPYXKAIOIIeH MPUPOIHON
cpene. [losTomy Hapsany ¢ M3ydeHHEM OOIIEOUOTOTHYECKUX TEOPUM, a TaKKEe 3HAHUM O CTPOCHHUH KMBBIX CHCTEM Pa3HOTO PaHra U CYNTHOCTH OCHOBHBIX
MPOTEKAIONIMX B HHUX IMPOIIECCOB B MporpaMMe Mo OWOJNIOTMU YIEeNeHO BHHMAaHHE HCIONb30BAHHUIO TMOJYYCHHBIX 3HAHWW B TMOBCEAHEBHOW JKU3HM IS
pellleHuss TPHUKJIAJHBIX 3a/a4, B TOM 4HCIe: MNPO(HUIAKTUKH HACIEJACTBEHHBIX 3a00JIeBaHUN 4YEOBEKa, MEIMKO-TE€HETUYECKOTO0 KOHCYJIbTHUPOBAHMS,
000CHOBaHHUS SKOJOTHYECKH 11€7I€CO00PA3HOr0o MOBEIEHUS B OKPY KAIOLIEH IPUPOIHON cpesie, aHanM3a BIUSHUS XO35IICTBEHHOHN AESITeTbHOCTH YeJIOBEKa Ha
COCTOSIHM€ TPUPOJIHBIX M HCKYCCTBEHHBIX DJKOCHCTEM. YCHJICHHE BHUMAHUA K TPHUKIAJHOW HAMpPaBICHHOCTH Yy4yeOHoro mnpeamera «buomorusy
MPOJUKTOBAHO HEOOXOAUMOCThIO 00€CIIeUeHHsI YCIOBHIA TSl PEIIeHUs] OJHON W3 aKTyaJbHBIX 3a7a4 MIKOJIBHOTO OMOJOTHYECKOT0 00pa30BaHHUs, KOTOpas
npennonaraet (GOpMHUpPOBaHKE Y 00YUAIOIINXCS CIOCOOHOCTH aIallTUPOBATHCS K M3MEHEHUSAM JUHAMHYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHE cpenHero o0miero oopa3oBaHus 3aHUMAET BakHOe MecTo. OHa obOecrieunBaeT GOpPMHUPOBAHNUE Y 00YJAIONIUXCS TIPEACTABICHHI O
HAy4YHOW KapTHHE MHUpA, pacIIupsieT ¥ 0000IIaeT 3HAHUSA O XUBOW MPHUPOJE, €€ OTIWYUTEIBHBIX MPU3HAKAX — YPOBHEBOW OPTaHM3AIlMHd U JBOJIOIHH,
CO3MaéT yCJIOBUSA IJIS: MO3HAHUS 3aKOHOB YKUBOUM MPUPOJBI, GOpMUPOBaHUS (PYHKIIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe30macHOro obpasza
YKU3HH, 9KOJIOTUYECKOT0 MBIIUICHHS], IECHHOCTHOTO OTHOILIEHHUS K KMBOU MPUPOJIE U YEIIOBEKY.

Bonbuioe 3naueHrne OMOJOTUS UMEET TaKKe ISl PEeLICHHs] BOCIIUTATENbHBIX M Pa3BUBAIONINX 33Jla4 CPEAHEro 00IIero oopa3oBaHusl, COLMATU3AINH
oOyuatomuxcs. M3ydyenue Ouonorun obecrieynBaeT ycioBus s GOpMUPOBAHUS UHTEIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U WH()OPMALIMOHHBIX HABBIKOB,



3CTETUYECKOH KYJIbTYphl, CIIOCOOCTBYET MHTErPAllMK OMOJOIMYECKUX 3HAHUM C MPENCTABICHUAMHU U3 JAPYTHX Y4EOHBIX IPEAMETOB, B YaCTHOCTH, (PU3UKHU,
XUMHUU U reorpaduu. HazBanHbIe MONI0KEHUS O IpeAHa3HaYeHUH ydeOHoro mpeamera «brosorusy» coctaBuiid OCHOBY ISl ONIPEEIICHUS TOAX00B K 0TOOPY
U CTPYKTYPUPOBAHHIO €T0 COACPIKaHUSs, IPEICTABIEHHOTO B IPOTrpaMMe 10 OMOJIOTHH.

OT100p conepkanus yueOHoro npeamera «buosnorus» Ha 0a30BOM ypOBHE OCYILECTBIIEH C MO3ULMHA KyJIbTYpOCOOOPa3HOrO NOJX0/a, B COOTBETCTBUHU C
KOTOPBIM OOy4aroIuecs: JOKHBl OCBOMTh 3HAHUS M YMEHMsI, 3HAUUMbIe JUId (POPMHUPOBAHUS OOLIEH KyJIbTYpbI, ONpPENENIONUe aJeKBAaTHOE MTOBEACHUE
YelloBeKa B OKPYIKAIOIIEH MPUPOIHON cpeie, BOCTpeOOBaHHBIC B IMOBCEAHEBHOW >KM3HHM W MPAKTUYECKOW aesrenbHocTH. Ocoboe MecTo B 3TOH cucTemMe
3HAHUH 3aHUMAIOT AJIEMEHTHI COJIEPKAHUS, KOTOPBIE CIYXKaT OCHOBOH Ui ()OPMHUPOBAHUS MPECTABICHUI O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE
MHpa U LIEHHOCTHBIX OPUEHTALUAX JTUYHOCTH, CHOCOOCTBYIOIIMX IT'YMaHU3aUN OMOJI0IrHYECKOr0 00pa30BaHMsL.

CrpyKTypupoBaHHE cozep)KaHHUs ydyeOHOro marepuasiga B IporpaMme MO OMOJIOTHMM OCYLIECTBICHO C Y4ETOM NPUOPUTETHOIO 3HAYCHMs 3HAHHH 00
OTJIMYUTEIILHBIX OCOOCHHOCTSIX >KMBOW NMPHUPOABI, O €€ YPOBHEBOW OpraHu3alMi M 3BOJIOLMU. B COOTBETCTBMM C 3TUM B CTPYKType Y4eOHOro IpeamMera
«buonorus» BBIIENEHBI CIEAYIOUINE COAEpKaTeNbHbIe JHHHUU: «buonorus kak Hayka. MeToapl HaydHOro mo3HaHUs», «KieTka kak OmoJormueckas
cucreMay, «OpraHusm Kak 6uosiorndyeckas cucrema», «CucrteMa 1 MHOrooopasue OpraHn4eckoro Mupa», «9BOJIOLUS KUBOW MPUPOABDY, «IKOCUCTEMBI U
IIPUCYILHE UM 3aKOHOMEPHOCTH.

Henp m3ydenust yueOHoro mpenmera «buosorus» Ha 06a30BOM ypOoBHE — OBJIaJeHHE OOYYAIOMIMMHUCS 3HAHUSIMH O CTPYKTYpPHO-()YHKIIHOHAJILHOW
OpraHu3aIK )KUBBIX CUCTEM Pa3HOr0 paHra M NpuoOpeTeHre YMEHHI HCIOIb30BaTh STH 3HAHUS JUISl TPAMOTHBIX JICHCTBUI B OTHOIIEHUN OOBEKTOB )KHBOMH
HOPUPOIBI M PEILICHUS PA3TUYHbIX )KU3HEHHBIX MTPOOIIEM.

JocTikeHue 1enu u3ydeHus yueonoro npenmera «buonorus» Ha 6a30BoM ypoBHE 00eCIIeUnBaAETCS PELICHUEM CIIEIYIONINX 3a1ay:

OCBOEHHE OOYYaIOLIUMUCS CHUCTEMbI 3HAHUN O OMOJOTMYECKHX TEOpHUSX, YUECHHUSX, 3aKOHAaX, 3aKOHOMEPHOCTAX, TMIOTE3aX, IMpaBUJIaX, CIyXalluX
OCHOBOH a1 (hOpMHUpOBaHMSI MPEACTABICHUN O €CTECTBEHHO-HAy4YHON KapTMHE MHpa, O METO/ax HAy4yHOro IO3HaHUs, CTPOCHUH, MHOrooOpazuu U
0COOEHHOCTSIX KMBBIX CUCTEM PAa3HOTO YPOBHS OpraHM3allii, BBIAAIOIIUXCSA OTKPBITUSAX M COBPEMEHHBIX UCCIIEOBAHUIX B ONOJIOTHH;

¢dopmHpoBaHue Yy 00yJaromuXxcs MO3HABATENbHBIX, MHTEJJIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B MPOLIECCEe aHAIN3a JAHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISA0B, UAEH U MOIXO00B K U3yYEHHIO )KUBBIX CUCTEM PAa3HOIO YPOBHS OpraHU3allNY;

CTaHOBJIEHHE Y 00yJaromuxcs oOiei KyapTyphl, PyHKIMOHAIBHON TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OILICHUBATh SIBJICHUS OKPYXKAIOLIETO
MHpa >KUBOM MPUPO/IbI HA OCHOBAHUM 3HAHUM U OIBITA, MOJIYUYEHHBIX [TPU U3YYEHUH OHOJIOTHY;

dopmupoBaHue y 00y4aromuxcs YMEHHH WJUTIOCTPUPOBATH 3HAYCHHE OMOJOTMUYECKUX 3HAHUN B NMPAKTHYECKOM JEATEIIbHOCTH YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHil;

BOCIHUTAaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTHU MO3HAHHUS YEJIOBEKOM >KMBOW MPUPOJbI, HEOOXOAUMOCTH OEpexHOro OTHOIIEHUS K HEW, coOo/IeHus
THUYECKUX HOPM IPH MPOBEACHUN OMOJIOTHUECKUX UCCIIETOBaHUIA;

0CO3HAHME [IEHHOCTHU OMOJIOTMYECKUX 3HAHUHN JIJIsl TOBBIIIEHUS! YPOBHS 3KOJOTHUECKON KYIbTYpPHI, ISl (JOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE TNPUOOPETEHHBIX 3HAHUI W YMEHMIl B TOBCEIHEBHOM KM3HU JUISl OLIEHKH MOCIEACTBUM CBOEH AESITEIbHOCTH IO OTHOLIEHUIO K
OKpY’KaIoIIel cpesie, COOCTBEHHOMY 3710pPOBbIO, 000CHOBAHHE M COOTIOZICHUE MEP MPOPUIAKTUKHU 3a00JICBaHMIA.



B cucreme cpeanero odmiero oopaszoBanus «buonorusy, nzydaemas Ha 6a30BOM YPOBHE, SIBIISICTCS 00s13aTEIbHBIM YYCOHBIM IPEIMETOM, BXOISIIUM B
COCTaB MpeaIMeTHOM 00acTi «ECTecTBeHHO-HAYYHBIC TIPESIMETHDY.
st u3ydenusi Ouosniornu Ha 6a30BOM YpOBHE CpeqHEro olIiero oopasoBanus otBoautcs 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henmenio), B 11
kiacce — 34 gaca (1 gac B Henemo).
COAEP XAHUE OBYYEHUSA

10 KJIACC

Tema 1. Buosiorus kak Hayka.
buosnorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHHUECKUMH M IPYTHMHU €CTECTBEHHBIMU HayKamu, (puinocodueit, 3TUKoi,
ACTETUKOM U npaBoM. Posib Onosoruu B GopMUpOBaHUM COBPEMEHHOM Hay4HOUN KapTUHbI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Metonbl TMO3HAHHS JKUBOW TPUPOIbI (HAONIOJCHHE, SKCIIEPUMEHT, OIKMCAHWUE, W3MEPCHHE, KIACCH(UKAIMS, MOJCIMPOBaHUE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabnuupl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOABI».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTrueckast padota Ne 1. «Vcrnonbp3oBaHUE pa3IUYHBIX METO/IOB IIPU M3YUYEHUN OMOJIOTUYECKUX O0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHA.

JKusble cucrembl (OMOCUCTEMBI) KakK MpeaMeT u3ydeHus: Ouonaoruu. OTanune )KUBbIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBL.

CaoiicTBa OMocucTeM U UX pa3HOOOpa3ue. YPOBHH OpraHU3alMu OMOCHUCTEM: MOJIEKYJISIPHBIH, KJIETOYHBIN, TKAaHEBbI, OpraHM3MEeHHBIH,
HOMYJISIIIMOHHO-BUIOBOM, YKOCUCTEMHBIH (OMOreo1eHOTHYECKU), OnOCepHBIil.

JdemoHcTpaumuu:

TaGnuubl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HU», «Y POBHU OPraHU3ALUU KUBOW IPUPOIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XMMHYECKHI COCTAB U CTPOCHUE KJIETKH.

XUMUYECKUH cOCTaB KIETKU. XMMHUYECKHE JIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMEeHThl. Bojia 1 MUHepalibHbIE BEIlEeCTBa.

@OyHKIMHU BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [loaepkanne ocMOTHYECKOro OaaHca.

benku. CoctaB u cTpoeHue OenKoB. AMHMHOKHCIOTHI — MOHOMEpHl OenkoB. He3zameHMMble W 3aMEHMMbIE AMHHOKHCIOTHI.
AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€NKOBON MoOJIeKynbl (IE€pBHYHAs, BTOpUYHAs, TPETUYHAs M YETBEPTHYHAS CTPYKTYpa).
XuMHYecKue CBOMCTBa OeKOB. bruonornveckne GyHKIMH OCITKOB.



®epMeHTHl — Ouooruueckue karanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas crneuuduuHoctb. KopepMeHTsI.
Buramunbl. Otinnaus GepMEHTOB OT HEOPTaHMYECKHUX KaTaIn3aTOPOB.

YrineBoapl: MoHOcaxapuabl (TIIOKo3a, prbo3a W Je30Kcuprbo3a), aucaxapuibl (caxaposa, JIAKTO3a) W IMOJHCAaxXapubl (Kpaxmad,
TJIMKOTEH, LeJTi0103a). buonoruueckue GyHKIUN yriIeBOJOB.

Jlunuaer: Tpurnuuepuabl, docdonunuasl, crepouasl. ['mapodunsHo-rUAPOPOOHBIE CBOIcTBAa. bHonmornueckue (yHKIUU JUIHIOB.
CpaBHeHUE YTIIeBOIOB, OCIIKOB U JIMITAI0B KaK UCTOYHUKOB YHEPTHH.

Hyxneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MoHOMepsl HyKJIeHMHOBBIX KUCIOT. Ctpoenne u ¢yukiuu JJHK. Ctpoenue u
¢byukun PHK. Buast PHK. AT®: crpoenue u GyHKIHH.

[{utonorus — Hayka o kjeTke. Kinetounas Teopusi — mpuMep B3auMOJICHCTBUS Ui U (pakTOB B HAYyYHOM MO3HAHUU. MeTO/Ibl U3y4eHUs
KJIETKH.

Knerka kak nienoctHas sxuBas cucrema. OOIye Ipu3HaKK KIETOK: 3aMKHYTasi HapykHass MeMOpaHa, Mosiekynsl JIHK kak renerndeckuit
ammapar, cucteMa cCuHTe3a Oenka.

Tumel KIETOK: J3yKapHOTHYecKass U Mpokapuotudeckas. OCOOCHHOCTH CTPOCHUS MPOKAPUOTHUECKON KieTku. KierouHas creHka
Oaktepuit. CTpoeHHE 3yKapUOTHYECKOM KIeTKU. OCHOBHBIE OTIUYHS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKHU.

[ToBepXHOCTHBIC CTPYKTYPBI KJIETOK — KJICTOYHAs CTCHKA, TIIMKOKAIHMKC, MX (GyHKIuH. [lnmasmarnyeckas MeMOpaHa, €€ CBOWCTBA U
¢byukun. [uromnasma u e€ opranouasl. OgHoMeMOpanHbie opranounbl kietku: JIIC, ammapar [Nompmku, nusocomsl. [lomyaBToHOMHBIE
OpPTaHOUBl KIETKU: MHUTOXOHIPHUHU, TUTacTUAbl. [IpowcxokaeHue MHUTOXOHApPWN H miactuld. Buael mmactun. HemeMOpaHHBIE OpraHOWIBI
KJIETKH: puOOCOMBI, KJIETOUHBIN IIEHTP, LICHTPUOJIU, PECHUYKH, KTYTUKH. DYHKIIUM OPTaHOUIOB KJIETKU. BriroueHusl.

Snpo — perynsTopHbli 1IeHTp KiIeTKU. CTpoeHue spa: suepHas 0007I049Ka, KaproIia3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JleMoHCTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacnpeneneHne XMMHUYECKHUX AJIEMEHTOB B HEXHWBOW Mpupoae», «PacmpeneneHne XMMHUYECKHUX DJIEMEHTOB B KHUBOU
PUPOIEN.

Tabmuner 1 cxemsl: «llepuogudeckas TabmuIa XUMHUYECKHX DJJIEMEHTOB», «CTpoeHHE MOJEKYyIbl BOIbI», «buocuHTe3 Oenkay,
«Ctpoenne Mosekynbl Oenka», «Ctpoenme depmentay, «HykmennoBwie kuciotel. JIHK», «Ctpoenue monexymnsr ATDy», «CtpoeHue
J3YKapUOTHYECKON KIETKN», «CTpoeHue KUBOTHOU KIETKM», «CTpOoeHHE PACTUTENBHOM KIETKN», «CTpPOECHHE MPOKAPUOTHYECKOU KIIETKH»,
«CTpoeHue siipa KIETK», «YTIeBOAb», «JIMnuas».

O6opynoBaHue: CBETOBOW MHKPOCKOM, 000pyIOBaHUE JUIsl TIPOBEJACHHS HAOMIOEHUI, N3MEPEHHIA, SKCTIEPUMEHTOB, MUKPOIIPENapaTh
pacTUTEIBHBIX, )KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:



JlaboparopHnas padota Ne 1. «M3yueHne kaTaIMTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MIPUMEPE aMUJIa3bl HIIM KaTaaas3bl)».

JlaboparopHass pabota Ne 2. «l3ydeHue CTpOEHHUS KJIETOK PACTCHHM, JXUBOTHBIX M OaKTEpHWil IMOJ MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux OnucaHue».

Tema 4. ' KuznenessTeJLHOCTDL KJICTKH.

OOMeH BemecTB, WM METa0oIH3M. ACCUMIIIAIMS (TUTACTUYECKU OOMEH) U TUCCUMMJIALINS (SHEPTeTHYECKUH OOMEH) — JIB€ CTOPOHBI
€IMHOTO Mpoliecca MeTaboau3mMa. Posib 3aKOHOB COXpaHEHHUs BEIIECTB U YHEPTUU B TOHUMAHUU META00IM3Ma.

Tumbr oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIA. Poib pepMeHTOB B 00MEHE BEIIECTB U MPEBPAILIEHUN SHEPTUH B KIIETKE.

®orocunrte3. CBeroBas u TeMHOBas (pa3wl porocunrtesa. Peakiuu dporocuntesa. ddpdexTuBHOCTH PoTOCHHTE3a. 3HAUEeHUE (DOTOCHHTE3A
JUISL )KU3HU Ha 3emiie. BrnusHue yciaoBuii cpenbl Ha OTOCHHTE3 U CLIOCOOBI MOBBIIICHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUU.

XeMocHuHTe3. XeMOCUHTE3UPYIOIIME OaKTepuy. 3HAaUEHUE XEMOCUHTE3a [ )KU3HU Ha 3eMJle.

OHepreruyeckuii oOMeH B KJeTke. Pacienyenne BeecTs, BbIICICHUE U aKKYMYJIMPOBAHUE SHEPTUU B KJIIETKE. DTallbl YHEPreTHUECKOT 0
oOMmeHna. ['mukonus. bpoxkenue u ero Buabl. KucnopogHoe oxucieHue, Wi KieToyHoe apixaHue. OkucinutenbHoe ¢ochopunrpoBaHue.
O} PeKTUBHOCTD IHEPTETHUIECKOr0 OOMEHa.

Peaknuu matpuunoro cuntes3a. ['enernyeckas uadopmarus u JJHK. Peanuzanus renernueckoit nadopmanuu B KiieTke. [ eHeTHIEeCKHiA
KOJ W ero cmoiictBa. Tpanckpumuusi — marpuunbiid cuate3 PHK. Tpancmsiums — OmocuHTes Oenka. Drtambl TpaHcmsauuu. KoampoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsle Gopmbl xku3HU — BUpYChl. Mcropus oTkpbiTus BupycoB (/I. M. ViBaHoBckmit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO
nukia BuUpycoB. baktepuodaru. bonesHu pacteHuil, KUBOTHBIX U YEJOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc mmmyHoaeduiura yenoBeka
(BUY) — Bo36ynutens CIIMla. OOpaTHast TpaHCKpUIILKSA, peBepTa3a u uHterpasa. [Ipodunaktuka pacnpocTpaHeHHUs] BUPYCHBIX 3a00JIEBaHUIA.

JleMoHCTpanum:

[Toptpetsr: H. K. Konsnos, . . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel muTanusy, «Metabonmu3amy», «MUTOXOHIPU», «IHEPreTUUecKnii oOMen», «Xmoporiact», «DOTOCHHTE?Y,
«Ctpoenne JIHK», «Ctpoenue u ¢yHKIMOHHpOBaHME TreHa», «CuHre3 Oenka», «l'eHetnueckuil kom», «Bupycw», «baktepuodaru»,
«Ctpoenue 1 xu3HeHHbIN UK Bupyca CITN/1a, 6aktepuodaray, «Pemmukarms JJHK».

Ob6opynoBanue: moaenu-ammnkanun «Ynsoenne JHK u Tpanckpunuus», «buocunres Oenkay, «CTpoeHHE KIETKH», MOJENb
crpykrypsl JJHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnetounslii UK, UM KU3HEHHBIN MK KieTKu. MHTepda3za u muto3. IIporeccsl, nporekatomye B uuTepdase. Perumkanus — peakius
marpuuHoro cunte3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HaOOp — KapuoTuN. JIUMIOUIHBIN M ramionIHBIH XPOMOCOMHbIE HaOOPBHI.
Xpomatusl. LluTonsornueckre OCHOBBI pa3MHOKEHHS U HHIANBUAYAIBHOIO Pa3BUTHUSL OPTaHU3MOB.

Henenue knetku — muto3. Ctaguu Muto3sa. [Iporeccel, mporucxoasiye Ha pa3HbIX CTaAUSX MUTO3a. BUOIOrnuecKkuii CMbICII MUTO3a.



[TporpamMmmupyemasi rudesnb KJISTKH — alonTo3.

@opMbI pa3MHOXKEHHSI OpPraHU3MOB: OECIoNioe W IMOJIOBOE. Buapl 06ecnoioro pasMHOXKEHHS: JelIeHHE HaJBOE, NMOYKOBAHWUE OJHO- U
MHOT'OKJIETOYHBIX, CIIOPOOOpa3oBaHME, BETETATMBHOE pa3MHOKEHHUE. VICKycCTBEHHOE KJIOHHMpPOBAaHME OpPraHU3MOB, €r0 3HAYCHHE IS
CEJIEKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECIIONOrO.

Meiio3. Cramuu wmeito3a. I[lpoueccol, mnpoucxojsime Ha craausx Menosa. [loBemenne xpomocom B Meitoze. Kpoccunrosep.
buonornueckuii CMbICI ¥ 3HAYEHHUE MEN03A.

['amerorenes — mporecc 00pa3oBaHUS IMOJIOBBIX KJIETOK Yy >KMBOTHBIX. [lomoBbie skene3bl: ceMEHHUKH U sSU4YHUKH. OOpa3zoBaHue U
pa3BUTHE TOJOBBIX KJIETOK — ramer (CrepMaTo30W], SIMIIeK/IeTKa) — crepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOEHUS SIMIIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOTEHE3). DMOpHOHANBHOE pa3BuTHe (AMOpHOTeHe3). DTarbl SMOPHOHAIBHOTO Pa3BUTHSI Y TIO3BOHOYHBIX
JKUBOTHBIX: JpoOJieHue, racTpyisiuus, opraHorenes. IloctamOpuoHanbHOe pa3BuTHe. THUIBI MOCTIMOPHOHAIBHOTO Pa3BUTHS: MPSMOE,
HenpsMoe (JIMYMHOYHOE). BrusHue cpepl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIEHHBIEC YPOJICTBA.

Poct u pa3zButne pactenuii. OHTOT€HE3 IIBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTaIMH Pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuiel U cxembl: «DOpMbl Pa3sMHOKEHUS OPraHU3MOBY, «JIBOIHOE OMIONOTBOPEHUE Yy IBETKOBHIX pacTeHMii», «BereratuBHOe
pa3MHOXKEHUE pacTeHUil», «Jlenenue kineTku Oakrepuii», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KIeTOUHBIN MUK,
«Permmukanus [IHK», «Mutos», «Meios3y, «IIpsmoe u Henpsimoe pa3BuTHe», «['amMeToreHe3 y MIIEKOMHUTAIONUX U YelloBeKa», «OCHOBHbBIE
CTa/Iud OHTOT'€HE3a.

O6opynoBaHue: MUKPOCKOII, MUKpompenapaTsl «CriepMaTo30usl MIECKOMUTAIOIETo, «SiekaeTka MiuekonuTatonero», «Kapruokunes
B KJIETKaX KOpeIIKa JyKay, MarHUTHas MoJieb-anmiukanus «/lenenne knetku», moaens JJHK, moxens meTadaznoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlabopaTtopnast pabota Ne 3. «HabmrogeHne MuTo3a B KJIeTKaX KOHUMKA KOPEITKa JIyKa Ha TOTOBBIX MUKPOTIPEIapaTax.

JlaboparopHas pabota Ne 4. «M3yueHne cTpOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIpENaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer m 3amaum TeHeTHKU. VcTopusi pa3BUTHSA TE€HETUKH. POJb IUTONOTHH W AMOPHOJIOTHH B CTAaHOBJICHUH TEHETHKHU. Bkman
POCCHUHCKHX M 3apyOSKHBIX YYEHBIX B pPa3BUTHE TCHETUKH. METOIbl TEHETHKU (THUOPHAOJOTUYECKUM, ITUTOTCHETUYECKHH, MOJICKYJISIPHO-
reHeTuyeckuii). OCHOBHBIE T€HETUUYECKUE MOHATHA. [ eHeTHUecKasi CHMBOJIMKA, UCIIOIb3yeMasi B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEOBaHUs TMPHU3HAKOB, ycTaHOBJIEeHHbIE I'. Mennmenem. MoHOrHOpUIHOE CKpelIMBaHUE. 3aKOH €IWHO-00pa3us
TUOpUIOB TIEPBOTO TOKONeHH. [IpaBmiio JoMUHUpPOBaHM. 3aKOH pacIIeTUICHHs Mpu3HakoB. [ unore3a unctoTel ramet. [lomHOe 1 HemomHoe
JIOMUHUPOBaHUE.



JlurubpusiHoe CKpelyBaHWE. 3aKOH HE3aBUCHUMOIO HAC/I€[OBaHUS IpHU3HAKOB. llUTOreHeTHyeckue OCHOBBI JUTMOPHUIHOIO
CKpeLIMBaHUs. AHATH3UPYIOIee cKpelrBanue. Vcnonp30Banne aHaTM3UPYIOLIET0 CKPEIMBAHUS IS OTPE/ICTICHUS TeHOTHIIA OCOOH.

CueruienHoe HacienoBanue npusHakoB. Pabora T. Moprana mo cuerieHHOMY HacleOBaHUIO TeHOB. HapyiieHue clernieHusl reHOB B
pe3ysbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpUsl HACJIeACTBEHHOCTH. | 'eHeTnuecKue KapThl.

I'eneruka nona. XpoMOCOMHOE OINpEE/IEHUE 110J1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIE U T€TEPOTraMETHBIE OPraHU3MBbI.
HacnenoBanue npu3HaKkoB, CLEMIEHHBIX C ITOJOM.

M3MeHunBOCTh. Buabl HM3MEHUYMBOCTHM: HEHACJIEJICTBEHHAs M HaclieAcTBEHHas. Poib cpenbl B HEHACIEICTBEHHOM H3MEHYHMBOCTH.
XapakTepucTuka MOAU(DUKALMOHHOW HM3MEHUMBOCTH. BapuanmoHHbBIi psg W BapuauuMoHHas KpuBas. Hopma peaknuu npusHaka.
KonnyectBeHHbIE 1 KaueCTBEHHBIE IPU3HAKU M X HOpMa peakiun. CBoiicTBa MOAH(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBennasi, wiM reHOTUIIMYECKas, MU3MEHUYMBOCTh. KoMOMHAaTHMBHAs H3MEHUYMBOCTh. Melo3 U IOJOBOH IPOLECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. MyTalMoHHas MU3MeHYMBOCTh. Kilaccudukanus MyTanuil: reHHble, XpOMOCOMHBIE, TeéHOMHbIe. HacToTa U
IPUYMHBI MyTaluii. MyTarenHsle (pakTopbl. 3aKOH FOMOJIOTHUECKUX PsIIOB B HaclieAcTBeHHOoU n3meHunBocty H. M. BaBunosa.

BuesinepHast Haca€1CTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka 4yenmoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKM 4YEJIOBEKA: TI'€HEAJOrMYeCKHi, OJIM3HELOBBIMH,
[IUTOr€HeTHUYECKU I, OMOXMMUYECKHH, MOJIEKYIsIpHO-TeHeTHYecknii. COBpeMeHHOe OINpe/ielieHne TeHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMpOBaHUe, B TOM uucie ¢ nomomipio ITI[P-ananusza. HacneacTBenHble 3aboieBaHusi 4YejIOBEKa: T'€HHble OOJe3HM, OONE3HU C
HACJIEJICTBEHHONW MPEeApacioioKeHHOCTbIO, XPOMOCOMHbIE Oone3Hu. CoMaTudyeckue U TreHepaTuBHble MyTanuu. CTBOJOBBIE KIIETKH.
[IpuHnunsl 310poBOro o6pas3a >KU3HHM, [WArHOCTUKH, MNPOMUIAKTUKA M JIEYEHHsS TEHETHYEeCKHX Ooyie3Held. Meauko-reHeTuuecKoe
KOHCYJIbTUpOBaHME. 3HaU€HUE MEAUIIMHCKON FeHETHUKH B NPEIOTBPAILEHUH U JICUEHUH TeHEeTUYEeCKHUX 3a00JIeBaHuil yeoBeka.

JleMoHCTpanum:

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

Tabmuie! 1 cxembl: «MOHOTMOPHIHOE CKPEIIMBAHNE U €T0 IUTOT€HETHYECKasi OCHOBa», «3aKOH pacIlEIVIeHHs M €ro HUTOreHeTUYecKas
OCHOBa», «3aKOH YHUCTOTHI ramer», «JluruOpuaHoe ckpemmBanue», «L{uTomornueckue OCHOBBI JUTMOPUAHOTO CKPEUIMBAaHUA», «Meno3y,
«B3aumogpeiicTBue anieNnbHBIX T'e€HOBY», «l eHeTHYeckre KapThl PAacTeHHUH, KMBOTHBIX M deloBeka», «l['eHeTuka mosay», «3aKOHOMEPHOCTHU
HACJIEJJIOBaHMsI, CIEIUIEHHOro ¢ TmoioM», «KapuoTumbl uyenoBeka U IKUBOTHBIX», «Buasl wusMeHunBocTu», «MonudukanmonHas
U3MEHYUBOCTHY, «HacnenoBanue peszyc-gaxropay, «I'eHeTnka rpymni KpoBu», «MyTallMOHHAs U3MEHYUBOCTHY.

Ob6opynoBanue:  Mmoaenu-amminkanuu — «MoHoruOpuaHoe — ckpemuBaHue», «HemomHoe — pomuHHMpoBaHWe», — «JluruOpugHOE
ckpelBanuey, «llepekpéct XxpoMocoM», MUKPOCKOI U MHKpornpenapat «/Ipozodunay (HopMa, MyTauuu GopMbl KPbLIbEB U OKPACKHU Teja),
rep6apuii «I'opox MOCEeBHON».

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:



JlaGopatopHas pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOIMOPUIHOTO U JUTMOPUAHOIO CKPELIMBAHUSA y JPO30(HIBI HAa T'OTOBBIX
MUKpOIIpenaparax.

JlaGopatopnast pabora Ne 6. «/3yueHne MoAM(UKALMOHHON HM3MEHYMBOCTH, MOCTPOCHHE BAPHALIMOHHOTO psa M BapHALMOHHOM
KPHUBOI».

JlaGopatopHas pabota Ne 7. «AHanu3 MmyTtauuil y Apo30(uibl Ha TOTOBBIX MUKpOIpenapaTax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M IpoLecC. 3apOoXIEHUEe CeleKIUM U goMmectukauusd. Yuyenue H. M. BaBunoBa o meHTpax IpOUCXOXKACHUA U
MHOIr000pa3ust KylIbTypHBIX pacTeHull. L{eHTpbl NpOMCXOXKACHUS TOMAITHUX KUBOTHBIX. COPT, HOPOAA, IITaMM.

CoBpemeHHbIE METO/bI celeKUuu. MaccoBbli U MHAMBHUYAIbHBIM OTOOpHI B CENEKIMU PACTEHUIN U >KUBOTHBIX. OLlIEHKa 3KCTepbhepa.
brnuskopoacTBeHHOe ckpemBaHue — HHOpuaMHT. Yucras nuHug. CKpelnmBaHWE 4YHCTHIX JUHHMNA. ['ereposduc, wim rulOpuaHas cuia.
HepoxnctBennoe ckpemuBanue — ayrOpuaunr. OtpanénHas rulpuausanus u e€ ycnexu. VICKyccTBEHHBI MyTareHe3 M IOJIy4eHue
HOJIUIUIONAOB. JIOCTHKEHHS CENEKIUU PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buoTexHonorus kak orpacip pou3BoAcTBa. ['eHHas nHxeHepus. Jtanbl co3aanus pekomonHantHoi JJHK u TpancreHHBIX Opranu3mos.
Knerounas wunxenepus. Kierounele KynapTypbl. MHKpPOKIOHAJIBHOE PpPAa3sMHOXKEHUE pacTeHHH. KIIoHMpoBaHHE BBICOKONPOMYKTHBHBIX
CeJIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTHYeckue mpodiembl. MO — reHeTnyecku MOIUGUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypums, I'. JI. Kapnieuenko, M. ®@. lBaHoB.

Tabmunel u cxembl: kapTa «LleHTpbl MPOUCXOXKAEHUSI U MHOro00pasus KyJIbTYPHBIX pacTeHuil», «Ilopoasl TOMalIHUX >KUBOTHBIX»,
«CopTta KyIbTYpHBIX pacTeHMi», «OtnanéHHas rulOpuauzanus», «Pabotbl akamemuka M. ®. HBanoBay, «[lomumnonaus», «OOBEKTHI
O6uoTexHoI0rUNY, «KileTouHbIe KYIbTYpPhl U KJIOHUpOBaHHUE», «KOHCTpyHpOBaHUE U EPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJsSKH IUIOJOB U KOPHEIIONOB JUKUX (POPM M KYJIBTYPHBIX COPTOB pacTeHHil, repbapuil «CenbcKoX035HCTBEHHbIE
pacTeHU.

JlabopaTopHblie U IpaKkTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbl U JIOCTH)KEHUS CEJIEKLIMU PACTEHUH M JKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, MJIEMEHHYI0 (Qepmy,
COPTOUCIIBITATENBHBIN YUaCTOK, B TEIIMYHOE XO35HCTBO, 1a00paTOPHIO arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. DBOJTIOLUOHHAA OMOJIOTHA.



[TpeanocslIku BO3HUKHOBEHHS 3BOJIIOLIMOHHON TEOpUHU. DBOJIOLMOHHAS Teopus M €€ MecTo B OMojoruu. BnusHue 3BONIOLMOHHOMN
TEOPHH Ha pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBuzerenbcrBa 3Bomonuu. [laneoHTomOrnyeckue: MOCIEI0BATEbHOCTh IIOSBICHUS BUJOB B IAJIEOHTOJOTMYECKOW JIETOIHUCH,
nepexoaHslie GhopMel. buoreorpadpuueckue: cXoICTBO U pazinuuue GayH u Gpyop MaTepuKoB U OCTPOBOB.

OMOPHOJIOTMUECKUE: CXOJCTBA U Pa3INuus SMOPUOHOB Pa3HbIX BUAOB M03BOHOYHBIX. CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
AQHAJIOTUYHBIE, PYJAUMEHTAPHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMUYECKUE: CXOACTBO MEXAaHU3MOB HACJIECTBEHHOCTH U OCHOBHBIX
METa0OJIMUECKUX MyTEH Y BCEX OPraHM3MOB.

OpomonnonHas Teopus Y. Jlapsuna. Ilpeanocbulki BO3ZHUKHOBEHHS JapBUHHM3MA. JIBIIKYIME CUIIbI 3BOJIOLMU BUAOB 1O JlapBUHY
(M30BITOYHOE PAa3MHOKEHHE NPH OTPAHUUYEHHOCTH PECYpPCOB, HEONpeneiaéHHas M3MEHYMBOCTb, OOphOa 3a CyLIEeCTBOBAaHHE, €CTECTBEHHBIN
oT0op).

Cunrerndeckas teopus 3Bononuu (CTO) u e€ ocCHOBHBIE TIOJIOKEHUS.

Muxkpossoronus. [lomynsanus kak eIuHULA BUAA U SBOJIIOLIUH.

JBmxyume cuisl (pakTopbl) 3BOMIOLKUN BUOB B IIPHPOJie. MyTallMOHHBIN ITpoliecc U KOMOMHATUBHAS U3MEHYUBOCTb. [lomynsuonHble
BOJIHBI | Jipeiid reHoB. V30smust 1 MUTpanus.

EcrecTBenHsblit 0T00p — Hampasisonmii Gpakrop 3Bomroruu. @opMbl €CTECTBEHHOTO 0TOOPA.

[TprcnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTarT 3Bomouuu. [IpuMepsl mnpucnocobieHuit y opraHusMoB. ApomMopdo3bl U
UMO0-aJaNTalUH.

Bun u Bunoobpazosanue. Kpurepun Buna. OcHoBHBIE (pOpMBI BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHUECKOe.

Makpossomtonus. @opmsl 3BostOLMN: (UIETUYECKas!, IUBEPreHTHAs, KOHBEpreHTHasl, napaenbHas. HeoOpatuMocTs 3BOIOLUY.

[TpoucxosxaeHne oT HecnenMaIu3UPOBaHHbIX MpeaKoB. [Iporpeccupyromas cnenuann3anus. AJanTuBHas paaualus.

JleMoHCTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. Ceseprios.

Tabmuue! U cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emie», «3apoJbllIi MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl
00pbOBl 3a cymecTBoBaHue», «EcTtecTBeHHBIE 0TOOpY», «MHOrooOpasue copToB pacTeHui», «MHOroodbpazue mOpoJ >KUBOTHBIXY,
«[lonmynsauuny», «MyTalmoOHHAs HM3MEHYUBOCTHY, «Apomopdosb», «Manoamantauumy», «OOmas aereHepauus», «/IBwkymue cuibl
ooy, «Kapra-cxema mapumipyra nyremectsust Y. Jlapeuna», «boprba 3a cymectBoBaHue», «IIpucrnoco01eHHOCTh OpraHU3MOBY,
«["eorpaduueckoe Bup000pazoBaHue», «IKOJIOTUYECKOE BUI000pa30BAHHEY.

Ob6opynoBaHue: KOJUIEKLUS HACEKOMBIX C pa3IMYHBIMU THIIAMU OKPACKH, HAOOp IJIOJ0B M CeMsH, KoyuieKius «[IpuMepsl 3aluTHBIX
OpUCHOCOOTICHUN Yy JKUBOTHBIX», MOAeTb «OCHOBHBIE HANpaBICHUS DSBOJIOLUN», O00BbEMHas Mojaeidb «CTpOEHHE TOJOBHOIO MO3ra
MO3BOHOYHBIX).



buoreorpaduyeckas kapra mupa, Kowiekuus «Dopmbl COXPAaHHOCTH HCKOMAEMBIX JKHUBOTHBIX M PACTCHHI», MOJENb anIlInKalus
«Ilepexpéct xpomocom», BIaXHbIe Mpenaparsl «Pa3BuTHe HaceKoMoro», «PasBuTue IATYMIKH», MUKporpenapar «J[pozoduna» (Hopma,
MyTalu (POPMBI KPBUIHEB U OKPACKU TETA).

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHas pabota Ne 2. «Onucanue mprucrnocoOIEHHOCTH OpraHu3Ma M €€ OTHOCUTEIIEHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KHU3HU Ha 3emuie.

JloHayuHbIe TPECTABICHUS O 3apOKIEHUM XKU3HU. HaydHble rUmoTe3bl BOBHUKHOBEHUS JKU3HU Ha 3emiie: a0MOreHe3 U MaHCIepPMHUSL.
XuMuyeckasi HBONMOLMS. AOUOTEHHBIM CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHMYECKUX. OKCIIEPHUMEHTAIbHOE TMOATBEPKIACHHE
XUMHAYECKON dBomonuu. HaganmpHble 3Tanbl Ouonmorndeckoit somonmu. ['mnoreza PHK-mmpa. @opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE NPOTOKJIETKU. [lepBble Ki1eTku u ux 3Bostonus. @opmMupoBaHre OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o spam u nepuonaM. Karapxeil. Apxeiickas u npotepo3orckas 3psl. Ilaneo3oiickas 3pa U €€ nepuoasb:
KeMOPHIICKUI1, OpIOBUKCKHIA, CHITYPUNCKUIA, J€BOHCKHI, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaiiHo3olickas 3pa u €€ nepro/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepuCcTHKa KIMMaTa U FeoJIornYeckux nporeccoB. OCHOBHBIE ATAIlbl 3BOJIIOLUHU PACTUTENBHOTO U )KHUBOTHOT'O MUpa. ApoMop(h 036l
y pacTeHHi U )KUBOTHBIX. [losiBIEHNE, paclBET U BBIMUPAHHUE TPYIII KUBBIX OPIraHU3MOB.

CucreMa OpraHlu4YecKoro Mupa Kak oTpaxeHue 3Botoui. OCHOBHBIE CUCTEMATUYECKUE TPYIINBI OPTaHU3MOB.

OBoirOIMs 4YeJoBeKa. AHTPOIOJIOTHUsS Kak HayKa. Pa3BUTHE NpEICTaBICHUH O MPOUCXOXKIACHUM dYelloBeKa. MeToabl H3ydeHus
anTponorese3a. CXoJACTBa U pa3inyus 4eJI0BEKA U )KUBOTHBIX. CUCTEMATHYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBmwxymume cuisl (pakTopsl) aHTponoreHesa. HacneacTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OO1IecTBeHHBIN 00pa3 KU3HH,
U3TOTOBJIEHUE OPYAUN TPyAa, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaauM U BETBU DBOJIOIMHM YeJIOBEKA: aBcTpajonuTeku, YenoBek ymenbid, YenoBek mnpsMoxonsamui, YemoBek
HeaHJepTalIbCKuid, YenoBek pa3yMHbId. Haxoaku HCKOMaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHHs, O0JIACTh pPacHpOCTpPaHEHUs, 00BEM
TOJIOBHOTO MO3Ta, 00pa3 *KU3HH, OPYIHSL.

Yenoseueckue packl. OcHOBHblE OOJbIIME pachkl: e€BponeougHas (eBpasuiickas), Herpo-aBcTpaliouaHas (3KBaTOpUAIbHAS),
MOHTOJION/IHAsA (a3uaTcKo-aMepHKaHcKasi). UepThl MpHUCIOCOOIEHHOCTH TMPEACTaBUTEIECH YeIOBEYECKHMX pac K YCIOBHUSM CYIIECTBOBaHUS.
EnuncTBO uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penn, JI. [Tactep, A. Y. Onapusn, C. Mumnnep, I'. FOpu, Y. [lapBus.



TabGmuupl u cxemsl: «Bo3HukHOBeHHEe CoOIHEUHON cUCTEeMBbl», «Pa3BUTHE OpraHMYecKoro Mupay, «PacturenbHas kieTka», «KuBoTHas
kineTka», «lIpokapuornyeckas kietka», «COBpeMEHHas CHUCTEMA OPraHUYECKOro Mupa», «CpaBHEHHUE aHATOMUYECKHX YEPT CTPOEHUS
YeloBeKa W YEeJIOBEKOOOpPa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOTHYECKMX HAXOJIOK TIPEAKOB COBPEMEHHOTO YelOBEKay,
«/IpesHeiimne monn», «JpesHue monn», «llepsie COBpeMeHHbIE TIIOANY», «HeI0BEUECKHUEe PAChI».

Ob6opynoBanue: Mymspku «[IpoucxoxaeHue dvenoBeka» (OKOCTBI aBCTPAIONUTEKA, MUTEKAHTPOIA, HEaHJepTalblla, KPOMaHBOHILA),
CJICTIKU WJIM M300paXeHUs KAMEHHBIX OpYIHi MEpBOOBITHOTO YelloBeKa (KaMHHU-YOMIEpHl, pyOuiia, ckpebiia), TeOXpOHOJIOrHYECcKas TabiuIa,
KoJuteK1usa «®opMbl COXPaHHOCTH HUCKOIIAEMBIX KMUBOTHBIX M PACTEHUID.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktuyeckas pabora Ne 1. «M3yueHne HCKOMAEMbIX OCTATKOB PACTEHUM U )KUBOTHBIX B KOJUIGKLIUAX).

OKcKypeus «IBOJIIOLNS OpraHUYeCKOro Mupa Ha 3emJie» (B €CTECTBEHHO-HAyUHbIN WIIM KpaeBeJUEeCKUil My3eil).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

Okojorusi Kak HaykKa. 3aJadyd U pasfensl JKOJIOrMu. MeTonsl 3KOJOTrMY4EeCKMX MCCIENOBAaHUN. OKOJOTMYECKOE MHMPOBO33pPEHHE
COBPEMEHHOI'0 YEJIOBEKaA.

Cpenpbl 0O0uTaHUs OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/1YIIHAs, IOUBEHHAs, BHYTPUOPTaHU3MEHHASL.

Okonornyeckne (akropel. Kiaccupukamus sKonorndeckux (akTopoB: aOMOTHUECKHE, OMOTHYECKHE W aHTPONOTreHHbIe. JlelcTBue
9KOJIOTUYECKUX (PAKTOPOB Ha OPraHU3MBI.

AbuoTtnueckue (hakTophl: CBET, TeMIeparypa, BlaxHocTb. Poronepuoausm. Ilpucnocobienuss opraHu3MoB K ASHCTBUIO aOMOTHYECKUX
dakTopoB. bruonornyeckrue puTMBI.

buotnueckue Qakropsl. Buabl O0MoTHYeCKHUX B3aMMOAECUCTBUN: KOHKYpPEHIUS, XUIIHUYECTBO, cUMOKU03 U ero ¢opmsel. [lapazutusm,
KOOIEepalusi, MyTyalu3M, KOMMEHCAIu3M (KBapTHUPAHCTBO, HaxJICOHWYECTBO). AMEHCAIN3M, HEWTpanu3M. 3HaueHHe OMOTHUYECKUX
B3aUMO/JICHCTBUH IS CYILIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU Momyisinuu. OCHOBHBIE TMOKAa3aTelNM TMONYJISLUUU: YHCIEHHOCTh, IUIOTHOCTH, POXKIa€MOCTb,
CMEPTHOCTb, IPUPOCT, MUTpalus. J[MHaMUKa YUCIIEHHOCTH MOMYJISILIMY U €€ peryJisiusl.

JdemoHcTpauuu:

[Toptpetsl: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmunel u cxembl: kapta «lIpuponnbsie 30HBI 3emun», «Cpenbl oOWTaHHS oOpraHu3sMoBy, «®Dotonepuoausm», «llomymsuuny,
«3aKOHOMEPHOCTH POCTa YMCICHHOCTH MOMYJISAIMN HHPY30puu-Tyhenpkny», «llumessie menmy.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 3. «Mopdonorunyeckrie 0COOEHHOCTH PACTEHUI U3 pa3HBIX MECT OOUTAHUS.

JlabopaTtopHnast pabota Ne 4. «BnusiHME cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «IToAacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUOB PACTCHUI.



Tema 4. Coo01ecTBa M DK0JOrNYecKHe CUCTEMBI.

CoobmecTBo opranu3mMoB — OuoneHo3. CTpyKTypsl OuoOlLleHO3a: BHAOBas, MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Busi-
nomMuHaHTEL. CBsA3M B OMOLIEHO3E.

Okonoruyeckue cucreMsl (9kocucremsl). Ilonarue o6 skocucteme u OuoreorneHose. OYHKINMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI:
IPOAYLIEHThl, KOHCYMEHTBI, peayleHThl. KpyroBopoT BelIeCTB M IMOTOK 3HEPruu B 3KocucTeme. Tpoduueckue (MUIIEBbIE) YpPOBHU
skocucTeMbl. [lumieBbie nenu u cetu. OCHOBHBIE MOKA3aTENIM YKOCUCTEMBI: OMoMacca, MpOAYKIUsS. DKOJIOTHIECKUE MHPAMUIBL: MTPOAYKIIUH,
YHCICHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIIsiIus, pasBuTte. Cykieccus.

[TpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHCTEMA XBOMHOTO UM IIMPOKOIMCTBEHHOTIO JIeca.

AHTpONOIreHHbIE 3KOCUCTEMBl. ATpO3KOCUCTEMBI. YPOOIKOCUCTEMBI. buojornueckoe M XO3sCTBEHHOE 3HAU€HHE arpo’KOCHUCTEM M
ypOOIKOCHUCTEM.

buopaznoobpa3zue kak GpakTop ycToOMuuBOCTH 3KocucTeM. CoXxpaHeHHe OMOJIOTHYECKOTO pa3Hoo0pas3us Ha 3eMiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa 6uocdepsl. JXKupoe BemectBo U ero pyHkunu. OcoOeHHOCTH
Oouocdepsl Kak TI00aIbHON AKOCHCTEMBI. JIMHaMHUecKoe paBHOBECHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTb! BeniecTB U OMOreOXMMHUYECKIE IUKIIBI 3JIEMEHTOB (yTiieposa, a30ta). 30HaIbHOCTh Onochepsl. OCHOBHbBIE OMOMBI CYIITH.

YenosedecTBo B Onocdepe 3emin. AHTPOIIOreHHbIE H3MEHEHUs B Onocgepe. [1odanpHbIe S9K0IOrHYecKre MpoOIeMBl.

CocymecTBoBaHue npupoabl U dyenoBeuecTBa. CoxpaHeHue OuopazHOOOpasusi Kak OCHOBa ycToiumBoctu Ouocdeprl. OcHOBa
PaLMOHATIBHOTO YIPABICHUS MPUPOJHBIMH PECYpCaMH U UX UCTOJIb30BaHue. JloCTHKeHHs OMOIOrUU U OXpaHa MPUPO/IBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxembl: «lIumessle nenu», «buoneHo3: coctaB U cTpykTypay, «lIpupoansie cooOmiectBa», «llemu nUTaHUAY,
«Kojoruueckas nupamuaa», «buocdepa u yenopex», «IKocucTeMa MUPOKOIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOTO Jiecay, «buoreHos
BoI0éMay, «ArpoueHo3y», «lIpumepHble aHTpPONOTreHHbIE BO3JCHCTBUS Ha NPUPOLY», «BakHelllne UCTOYHMKHU 3arpsi3HEHUS BO3ayXa U
TPYHTOBBIX BOJ», «IlouBa — BakHelIIas cocTaBistomias Ouocdepol», «Pakropsl Aerpananuu nouB», «llapHukoBeii 3¢ dekT», «DakTopsl
pPaIMOaKTUBHOTO 3arpsi3HeHus Ouocgepb», «Ob0mas cTpykrypa 6mocheps», «Pacnpocrpanenue xusHu B Ouochepe», «O30HOBBINA IKpaH
6uocdepr», «Kpyrosoport yrieposaa B 6uochepe», «kKpyroBopot azora B Ipupozae».

ObopynoBanue: Mojenb-anmuIuKanys «Turnuaabie OMONEHO3b», repOapuil «PacTuTenbHBIE COOOIIECTBaY, KOJUIEKINU «BbHOmeHo03»,
«Bpenurenn Ba)XHEHIIMX CEITHCKOXO3SIMCTBEHHBIX KYIBTYp», TepOapuu W KOJUICKIIMHA PACTCHWH W JKUBOTHBIX, NMPHHAUICKAIINE K Pa3HBIM
9KOJIOTHYECKUM TpynnaM oxHoro Buaa, Kpacnas kuura Poccuiickoii ®@eneparium, n300paskeHusi OXpaHIEMBbIX BHJIOB PaCTEHUH U KUBOTHBIX.

I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMBI I10 BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA



Cormacho ®I'OC COOQO, ycraHaBiaMBalOTCA TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHS OOy4YarOIIMMHUCSA MPOTpaMM CpPEOHEro OOMIero
O6pa30BaHI/I$IZ JIMYHOCTHBIM, METAIPCAMCTHBIM U ITPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHHUSI TpenMera «bHoNorHs» BBIICICHBI CICAYIOIIUE COCTABISIONIME: OCO3HAHHE
00yYarOLIMMUCS POCCUICKOM TPaXKJaHCKON WACHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIIPEICICHHIO, HATHYHE
MOTHBAIlMM K OOYYCHHUIO OHMOJIOTWH, ILIEICHANPABICHHOE Pa3BUTHE BHYTPCHHHUX YOCKICHUI JIMYHOCTH HA OCHOBE KJIFOUYEBBIX IEHHOCTEH U
UCTOPUYCCKUX TPAIUIUI pa3BUTUS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIONIMXCS PYKOBOJCTBOBAThCS B CBOCH
JEATEIIHOCTH I[IEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAaMH, TMPUCYIIMMU CHUCTEME OHMOJIOTHYECKOro 00pa3oBaHUs, HAIMYHE 3KOJIOTHYECKOrO
HPaBOCO3HAHWUSI, CIIOCOOHOCTH CTABHUTH LIEJH U CTPOUTD )KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMs Mpeamera «BHONOrus» JOCTHraloTCs B €AMHCTBE y4eOHOH M BOCIHTATENBHOW HEATEIBHOCTH B
COOTBETCTBUH C TPAIUIIMOHHBIMU POCCHUCKUMH COIMOKYJIbTYPHBIMH, HCTOPHUYSCKHMHU M JyXOBHO-HPABCTBCHHBIMHU IIEHHOCTSIMH, IPUHSITHIMUA B
o0IllecTBE MpaBWJIAMH M HOPMAaMy IOBEJCHUS W CIOCOOCTBYIOT MPOIIECCAM CaMOIO3HAHHS, CAMOBOCIIMTAHHS M CaMOPa3BHUTHS, Pa3BUTHUS
BHYTPEHHEH MO3WIMHU JMYHOCTH, MAaTPHOTH3MA, YBAXKEHUS K 3aKOHY M NPABOIOPSJKY, YEJOBEKY Tpy/Aa M CTapuIeMy MOKOJICHHIO, B3aUMHOTO
yBa)XeHUs1, 0EpeKHOTO OTHOIICHHUS K KYITbTYPHOMY HACIIEANIO U TPAAULUSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deneparu, npupojae u
OKpY>Karollen cpene.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUS Y4eOHOro mpeamMera «BbHONOTHsS» MOMKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIHXCSI
PYKOBOJICTBOBaThCS C(OPMHUPOBAHHOW BHYTPEHHEW NO3WIUEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTALMH, MO3UTHBHBIX BHYTPEHHHUX
yOeXKIeHUH, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOILIECTBA, pacIIMPEHNE )KU3HEHHOTO OMBITa M ONBITA JIESATEIBHOCTH B
MpOIIeCCe peaTu3allii OCHOBHBIX HAMPABJICHUI BOCIUTATEILHON IEATEIBHOCTH, B TOM YHCJIEC B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:

cOpPMUPOBAHHOCTH I'PAKAAHCKON TO3UIIMU 00YYaIOIIErocs Kak akTHBHOTO ¥ OTBETCTBEHHOT'O YJIEHAa POCCUIICKOTO O0OIIEeCTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX TIPaB U 0053aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOMIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOI JEATEIBHOCTH NPU CO3JAaHUU YYEOHBIX MPOCKTOB, PEIICHUH y4eOHBIX M MO3HABATEIbHBIX 3aj1ad,
BBIMTOJTHEHUH OMOJIOTHYECKHUX IKCIICPHMEHTOB;

CIIOCOOHOCTH OTPEIEIIATh COOCTBEHHYIO MO3MIIUIO 10 OTHONICHHUIO K SIBICHUSM COBPEMEHHOM JKU3HH U OOBSICHATH €€;

YMEHHE YYHTBIBaTh B CBOMX JCHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aMMOJCIHCTBUS JIOICH C pPa3HBIMU YOEXKICHUSIMH,
KyJbTYPHBIMH LIEHHOCTSIMH U COLIMATEHBIM TTOJIOKCHUEM;



TOTOBHOCTh K COTPYJHHUYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHEHUs Y4YeOHBIX, IO3HABATEIbHBIX W HCCIEIOBATEILCKUX 3ajad,
YBaXKUTEIBHOTO OTHOILIEHUSI K MHEHHUIO OMIIIOHEHTOB MPHU 00CYkKICHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJICPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IATPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCUUCKOHN Tpa)TaHCKOW HIECHTUYHOCTH, NMATPUOTH3MA, YBAXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU
nepen PoauHoi, ropnocty 3a CBOM Kpail, CBOX0 PoiuHy, CBOM SA3bIK U KYJBTYPY, POLIIOE U HACTOSLIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K IPUPOJHOMY HACIEIUI0O U NMaMATHUKAM HOPHUPOJIbI, JOCTHXKEHHSIM Poccun B Hayke, HMCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX, TPYE;

CIIOCOOHOCTH OIEHUBAThH BKJIAJ POCCUUCKHX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHH, IOHUMAHUS 3HAYCHUS OMOJIOTUU B TIO3HAHUU
3aKOHOB IIPUPOJIBI, B ’KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uzeitHas yoe:x IEHHOCTh, TOTOBHOCTh K CIIY’KEHHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 32 €ro CyAb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHNUS,

CIOCOOHOCTH OLIEHUBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIIEHUS, OPHEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIEHWE K CBOUM POJUTENSAM, CO3JaHUI0O CEMbU HAa OCHOBE OCO3HAHHOTO NMPHUHSTHS IEHHOCTEW CEMEWHOM >KU3HU B
COOTBETCTBHUU C TPATUIIUAMH HapoaoB Poccuu;

4) 3cTeTUYEeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYash ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CHOPTa, TPyAa, OOIIECTBEHHBIX
OTHOIIICHHH;

MMOHUMAaHKE YMOITMOHAIBHOTO BO3/ICUCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISTH KAY€CTBAa TBOPUECKOM JIMUHOCTH;

5) ¢pusuveckoro BocnuTaHus, POPMHPOBAHUSA KYJIbTYPbI 310POBbSI H SMOIHOHAJIBHOI0 0JIAr OOy YHsI:

MOHMMAaHKUE W peaju3alus 3J0pOBOro u Oe3omacHOro obpas3a KM3HH (30pOBOE MUTAHHUE, COONIOICHUE TUTHEHUYECKUX TPABHI U HOPM,
cOQJIaHCUPOBAHHBIN PEKUM 3aHATUH M OTIBIXA, peEryispHas (U3WYecKas aKTHBHOCTH), OEpPEeKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3I0POBBIO;

MOHMMAaHKUE [IEHHOCTU TMPAaBWJI WHIUBUAYATHHOTO U KOJUIEKTMBHOTO OE30MAaCHOTO MOBENEHHUS B CUTYAlMSX, YIPOXKAOIIUX 30POBBIO U
JKU3HH JIFOCH;

OCO3HaHHUE MOCTEACTBUN U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS aIKOTr0JIsl, HAPKOTHUKOB, KYpEeHHS);



6) TPy10BOr0 BOCIIMTAHMSA:

TOTOBHOCTB K TPYly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYIOI00HE;

TOTOBHOCTb K aKTMBHOH J€ATEJIBHOCTH TEXHOJOIMYECKOW M COLMAIbHON HalpaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIIHOCTD;

MHTEpPEC K pa3IuuHbIM cdepaM NpodecCHOHANTBHON NesATeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BhIOOp Oynymieidl mpodeccun u
peann30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC IIJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO Ha MPOTSHKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH 11eJIec000pa3HOe OTHOIICHUE K MPUPO/IEe KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHSI SKOJIOTUYECKOH KYIBTYphl: IPHOOPETEHNE ONBITA IJIAHUPOBAHUS IOCTYIIKOB M OLEHKH MX BO3MOXKHBIX ITOCIIEACTBUI
U1l OKpY>KaroIlen cpebl;

0CO3HaHME ITI00AJILHOTO XapaKTepa 3KOJIOIMYECKUX Ipo0IeM U IMyTel UX pelieHus;

CIIOCOOHOCTh HCIIONIB30BaTh NPUOOpETaeMble NpPU W3YYEHUH OWOJIOTHM 3HAHWS M YMEHHS TPH PEHICHWH NpoOJeM, CBA3aHHBIX C
paMoHaATBFHBIM PUPOJIOTIONB30BaHUEM (COOITIOICHIE TIPAaBUII TOBEICHHS B IPUPO/IE, HATIPABICHHBIX HA COXPAHEHUE PAaBHOBECHSI B SKOCHCTEMAX,
OXpaHy BUJOB, 3KOCUCTEM, Onochepsl);

aKTUBHOE HEMpUATHE NeHCTBUM, NMPUHOCAIIMX BpPEJ OKpYXKarolleld NPUPOJHOM Cpele, YMEHHE MPOTHO3UpPOBaTh HEOJIAronpusTHbIE
HKOJIOTUYECKHUE TIOCIIEACTBUS IPEANPHHIMAEMBIX TEHCTBUIN M MTPEIOTBPAIIATh UX;

HAJIMYHE PA3BUTOTO DKOJOTHYECKOTO MBINUICHHUS, YKOJOTHMYECKOW KYIBTYPHI, OIBITA AEATEIBHOCTH SKOJIOTUYECKOW HAINpPaBICHHOCTH,
YMEHHUS PYKOBOJCTBOBaTbCSI MMU B IO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIbHONW MPAaKTUKE, TOTOBHOCTH K y4YacTHIO B NMPaKTHYECKOU
JesTeIbHOCTH HKOJIOTHYECKON HalpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUSA:

C(OPMHPOBAHHOCT, MHPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HAayKH W OOINECTBEHHOW NPAKTHKH,
OCHOBAHHOTO Ha JIMAJIOTe KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpPILICHCTBOBAHHE S3bIKOBON M YMTATEIBCKOM KyJIbTYphl KaK CPEICTBA B3aMMOACHCTBHS MEXKY JIOAbMHU U MO3HAHUS MUDA;

MOHMMaHHe crenuuKku OMOJIOTUM KaK HAayKH, OCO3HaHUS €€ poiid B (OPMHUPOBAHUHM PAIMOHAIHLHOI'O HAYYHOTO MBILIUICHUS, CO3AaHUU
[IEJIOCTHOTO TPEICTABICHHUS 00 OKPYXKAFOIIEM MHUPE KaK O €IMHCTBE MIPUPOJIBI, YEIIOBEKa M OOIIECTBa, B IO3HAHUH NMPUPOIHBIX 3aKOHOMEPHOCTEH
Y pelIeHUH MMPOOIJIeM COXpPaHEHUS TIPUPOTHOTO PABHOBECHS,

yOSXIEHHOCTh B 3HAUMMOCTU OHMOJIOTMHU Ul COBPEMEHHOH IIMBHIM3AIMM: 00ECIIEYeHUsI HOBOTO YPOBHS Pa3BUTHs MEIUIMHBI, CO3/1aHUE
NEPCHIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX peIIaTh pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEYECTBA, MOMCKA MyTeH BBIXOAA U3 TI00ATBHBIX



HKOJIOTHYECKUX TMpoOIeM M oOecrieueHus: mepexoia K YCTOWYMBOMY Pa3BUTHIO, PALMOHAIHLHOMY HCIOJIB30BAHUIO MPUPOJHBIX PECYPCOB U
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B MOJTYYEHUH OMOJIOTMYECKUX 3HAHHM B LIEJISX MOBBIIICHUS OOIEH KyIbTYphl, €CTECTBEHHO-HAy4YHOI IPaMOTHOCTH,
KaK COCTaBHOM yacTH (pyHKIMOHAIBHOIN rpaMOTHOCTH oOydaromuxcsi, GopMuUpyeMoit Npy U3y4eHUr OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB TMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCIOJIB30BATh MOIydaeMble 3HAHUS IS
aHauM3a M OOBSACHEHMS SIBJICHUN OKPYXKAIOIIETO0 MHUpPAa M MPOUCXOMSAIIMX B HEM M3MEHEHHUI, yMEHHE jeiaTb 00OCHOBaHHBIC 3aKIIOYCHHS Ha
OCHOBE Hay4YHBIX (JAKTOB M UMEIOIIUXCS TAHHBIX C LIEJIbI0 MOTy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOATEIHHO UCIOJIB30BAaTh OMOJIOTHUECKHUE 3HAHUS I PEeLICHUs IPOoOJieM B peaibHbIX JKU3HEHHBIX CUTYalIUAX;

OCO3HAaHHWE IIEHHOCTM HAy4YHOW JESTeIbHOCTH, T'OTOBHOCTb OCYUIECTBIISATh IPOEKTHYD U HCCIIEIOBATEIbCKYIO JIEATEIbHOCTh
WHJIMBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTB U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUHN 10 OMOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yiabTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» BKIIIOYAIOT: 3HAUMMBble JUIs1 (OPMHUPOBAHUS MHPOBO33PEHMUS
o0yJaromuxcs MEXIUCUUIUIMHAPHBIE (MEXIpeIMETHbIe) OOLICHAYYHbIe MOHATHS, OTPAXKAOILIHE IEJIOCTHOCTh HAY4YHOM KapTHHBI MHpa U
crnienn(puKy METO/OB MO3HAHUS, UCIOJIb3YEeMBbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEprus, SBJICHHE, MpOIecc, CUCTeMa, HAy4HBIH (akT,
MPUHLIMII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIIEOBaHHE, HAOJIO/IEHUE, U3MEpPEHHEe, HKCIEPUMEHT U JPYTUX), YHUBEpCaJbHBIE
yueOHbIe IelicTBUS (IT03HABaTeNbHbIE, KOMMYHUKATUBHbBIE, PETYJIATUBHbIE), o0ecneurnBaomye GopMupoBaHne (pyHKINOHATBHON IPaMOTHOCTH U
COLIMAJIbHOW KOMIETEHLUHN 00y4aromuxcs, CHocoOOHOCTh 00yUaromMXCsl UCI0JIb30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHBIE, MUPOBO33pEHUECKUE
3HaHUS U YHUBEpCaJIbHbIC YUeOHbIE IEHCTBUS B TIO3HABATEILHOW U COLIMAIbHON MPaKTUKE.

MetanpeameTHble pe3ybTaThl OCBOSHHS MPOTrpaMMbl CpeTHET0 O0IIero 00pa3oBaHus JOHKHBI OTPaKaTh:

OgiajeHne YHMBePCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBbIe JJOrHYecKHeE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOCHUM 3HAHWM NMPUEMBI JOTMYECKOTO MBINUICHHs (aHalu3a, CUHTE3a, CpaBHEHUS, Kiaccudukanuu, o0001meHus),
PacKpbIBaTh CMBICT OMOJIOTMUYECKUX MOHATUH (BBIACIATh UX XapaKTepHble MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMHU MMOHSATHUIMH);

ONpEAEATh LENU JEATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKEHHUS, COOTHOCUTH pE3YyJIbTaThbl JEATEIbHOCTH C
IIOCTABJIEHHBIMH LIEJISIMU;



MCIOJIb30BATh OMOJIOTUYECKHE TIOHATHS U O0BsICHEHUs ()AaKTOB U SIBJICHUH JKUBOU MPUPOIBL;

CTPOUTH JIOTHUECKUE PACCYXACHUS (MHAYKTHBHBIC, JCAYKTUBHBIC, IO AaHAJOTHMH), BBISABIATH 3aKOHOMEPHOCTH M NPOTHBOPEYHS B
paccMaTpuBaeMbIX SBICHHUAX, (POPMYIUPOBATH BHIBOBI U 3aKITIOUCHNUS;

INPUMEHATh CXEMHO-MOJICNIFHBIC CPEICTBA ISl HPEACTABICHUS CYHIECTBCHHBIX CBS3€H M OTHOIICHWH B HM3y4aeMbIX OMOJIOTMYECKHX
00BEKTax, a TAKKE MPOTUBOPEUUN PA3HOTO POJIA, BBISIBICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIaH PEHIeHUs MPOOIeMbl ¢ YIETOM aHAIN3a UMEIOIINXCS MAaTepUAIbHBIX U HEMaTepUaIbHbBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM, OLICHUBATh PUCKH ITOCIIEICTBUI JIESATEIbHOCTH;

KOOPJIMHUPOBATH U BHIITOJIHSITH paO0Ty B YCIOBHSX PEabHOTO, BUPTYAILHOTO 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCIEI0BATENBLCKHE IEHCTBHUS:

BJIAJICTh HABBIKAMH Y4YE€OHO-HCCIIEIOBATEIILCKOW M IPOCKTHOW JESATENbHOCTH, HABBIKAMH pa3pelieHus MpoOJieM, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOSATEIIFHOMY IIOMCKY METOJIOB PEIICHHS TPAKTHYECKHUX 3a]a4, IPUMEHEHHIO PA3IMYHBIX METOI0B IO3HAHHUS;

WCIOJIB30BATh PA3JIMYHBIC BHJIBI JEATEIBHOCTH 10 TOJXYYEHUIO HOBOTO 3HAHHS, €r0 MHTEPIPETAINU, PeoOpa30BaHUIO M MPUMEHEHUIO B
Y4eOHBIX CUTYAIHAX, B TOM YHCJIE IPH CO3IaHUH YUEOHBIX U COIIMATIBHBIX IPOCKTOB;

(bopMHpOBaTh HAYUYHBIM TUI MBIIUICHHUS, BIQJETh HAYYHOM TEPMUHOJIOTHEH, KITFOUE€BbIMU MOHATHAMU U METO/IaMU;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN IEATEIbHOCTH U KHU3HEHHBIX CUTYalUsX;

BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTYyalIU3UPOBATh 3a]ady, BBIIBUTATh TUIOTE3y €€ PEHICHHs, HAXOIUTb apryMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHHIA, 331aBaTh TAPAMETPhI M KPUTEPUH PEIICHHS,

aHAJIM3UPOBATh MOJyYEHHBIE B XOJI€ PELLICHUS 3aJa4l Pe3yJIbTaThl, KpUTHUECKH OLEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE
B HOBBIX yCJIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYallsIM, OLICHUBATH IPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITH IIEeJICHAIIPABIICHHBIH ITOMCK ITEPEHOCa CPECTB U CIIOCOO0B ACHCTBUS B MPO(PECCHOHATBHYIO CpPEy;

YMETh MIEPEHOCUTDh 3HAHUS B T03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HECSITEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE MJIEH, NIPEJIaraTb OpUTrHHAIbHBIE MTOIXOAbl U PEIeHHUs, CTABUTh MPOOJIEeMbl U 3a/1auH, JTOMyCKaloIlre ajJbTepHATUBHBIE
peteHus.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(pOpMaLUU (TEKCTe y4eOHOro mocoOus, Hay4yHO-MOMYJIIPHOM JUTEepaTrype, OMOIOrHYeCKUX
CIIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHbIX 0a3zax MJaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(GOPMAIMIO PA3IUYHBIX BHIOB U (hopMm
NpEeACTaBICHNS, KPUTHUYECKU OICHUBAThH €€ JOCTOBEPHOCTh U HEPOTHBOPEYHBOCTD;



(bopMynupoBaTh 3aMpoChl U NMPUMEHATH PAa3IUYHBIE METOJAbI IPU MOHCKE M O0TOOpe OMOJIOTHYecKOr HH(OpMauu, HEOOXOTUMON s
BBITIOJIHEHUS YUeOHBIX 3a71ay;

IpUOOpeTaTh OMBIT HCIOJIB30BaHUS HMH(OPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJOIMH, COBEPLIEHCTBOBATh KYJIbTYpy aAKTUBHOIO
UCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMAIBHYIO (OPMY MPEICTaBICHHS OHOIOTHYECKON nH(popManuu (CXeMbl, TpaduKH, TUarpaMMbl, TAOJIHIIbI,
PUCYHKHU U APYTOE);

UCIOJIb30BaTh HAyYHBIN A3BIK B KAYECTBE CPEJCTBA MU paboTe ¢ Oronoruyeckoi HHGopMaluen: IPUMEHATh XUMUUYECKHe, (pU3HUECcKue U
MaTeMaTHYeCKue 3HAaKM M CHMBOJIbI, (OpMyIbl, abOpeBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh M IMPEeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUYECKHUE
CpeACTBa HATJISTHOCTH;

BJIaJICTh HaBBIKAMH PACIIO3HABAHUSA U 3aIIUTHI HH(pOpMaIy, HHPOPMAMOHHOMN 6€301MacHOCTH JIMYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX Cepax KU3HHU, aKTUBHO YIaCTBOBAThH B AMAJIOTE MIIHM TUCKYCCHH 110 CYIIECTBY 00CYKIaeMOM TEMBI
(yMeHHMe 3a/maBaTh BOMPOCHI, BBICKA3BIBATh CYXKIEHUS OTHOCHTEIBHO BBIOJHEHHS TpEAaraeMod 3a/add, YYWUTBIBaTh HWHTEPECH U
COIJIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JMAJIOra WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHbBIE CPEACTBA OOLIEHHS, TOHUMATh 3HAYCHUE COLIMAIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUS KOH(IMKTHBIX
CUTYyalluid, YMETh CMSTYaTh KOH(QJIMKTHI U BECTH NIEPETOBOPHL;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHWSI W B3aMMOJACWCTBHS, MOHMMATh HAMEPEHHS IPYTUX JIOJCH, MPOSBISATH YBAKUTEIHLHOE
OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOU opme HopMyTHUpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh ¥ WCIIOJIb30BaTh TPEUMYIIECTBA KOMAaHTHOW W WHAMBHIYAJIBHOW paOOTHl TpPH pEIIeHHH OWOJIIOTHYECKON TPOOIEeMBI,
000CHOBBIBAaTh HEOOXOAMMOCTh IPUMEHEHHS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU pEIICHUH YUeOHOH 3a/1auH;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI € YUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaX/10T0 WieHa KOJUIEKTUBA,;

NPUHUMATh LEIH COBMECTHOW JesTEeIbHOCTH, OPTaHU30BBIBATH M KOOPIAMHHUPOBATH JAECUCTBHUS MO €€ JOCTHIKEHHUIO: COCTAaBJIATH IUIaH
NeNCTBUM, pacrpeaensaTh PO ¢ y4ETOM MHEHUHN YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM paboThI;

OILIEHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YUACTHUKA KOMAH bl B OOIINN pe3yNIbTaT M0 pa3padOTaHHBIM KPUTEPHSIM;

IpeJularath HOBbIE IPOEKTHI, OLIEHUBATH UJIEU C MMO3UIIMKA HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMUYECKOE IOBEACHHE B PA3IMYHBIX CHTYaLUSAX, MPOSIBIATH TBOPYECTBO U BOOOpaKeHHE, OBITh
MHUIMATUBHBIM.



OgiajeHNe YHHBEPCAJIBHBIMHU Pery/JisiTABHBIMY 1efiCTBUSMM:

1) camoopranm3amus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 115 BBIABICHUS IPOOJIEM U MX PELICHUS B )KU3HEHHBIX U yYEOHBIX CUTYaLUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKHU B CBOUX JECHCTBUAX U MOCTYIKAX 10 OTHOIIEHUIO K KUBOKH
IIPUPOJE, CBOEMY 30POBBIO U 30POBbI0 OKPYKAOLIUX;

CaMOCTOSITENTFHO OCYIIECTBIISATH MO3HABATEIIBHYIO JICATEIbHOCTD, BEISIBIIATH MTPOOJIEMBI, CTAaBUTHh U (DOPMYIHPOBATH COOCTBEHHBIE 33]]aU B
00pa3oBaTeNbHON AEATEIBHOCTH U KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PEIIeHUs MPOOJIeMbl C YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U ITPEANOUYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

paciupsaTh paMKHM y4eOHOro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JieN1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO W TPOSBICHHIO HIMPOKOH SPYAWLUU B PAa3HBIX OOJIACTSIX 3HAHHWH, MOCTOSHHO TIOBBIIATH CBOU
o0pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B IEATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIETAM;

BJIa/IETh HaBbIKAMU MO3HABATEJIbHOM pedIieKcHM KaKk OCO3HAHUS COBEPIIAEMBIX JEUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YILTATOB U
OCHOBaHUH, MCIIOJIb30BaTh MPUEMBI peiiekcrn 1Jis OLIEHKH CUTYyallMH, BIOOpa BEPHOTO PEILICHUS;

YMETb OLICHMBAaTh PUCKH U CBOEBPEMEHHO NTPUHUMATD PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOsl U IPYTHUX:

MPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI IPYTUX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JPYroro YeJIOBeKa.

HNPEIMETHBIE PE3YJIBTATBI

[IpenmertHsie pe3ynbraThl ocBoeHUs: mporpamMmbl COO mo Ouosnoruu Ha 06a30BOM YpOBHE BKIIIOYAIOT crenuduyeckue Ais y4eOHOro
npeamera «buonorusy» HaydHble 3HaHMSA, YMEHHMS M CHOCOOBI JEHCTBHM MO OCBOCHHIO, MHTEPIPETALUU W NPEOOpPa30BAHMUIO 3HAHHMA, BHJIBI



JESATEABHOCTH MO TMOJTYYSHUI0 HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUN B PA3IMYHBIX YUEOHBIX CHUTYaIUsX, a TaKKE€ B peaJbHBbIX KU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX ¢ OMoJorueii. B mporpamme npeaMeTHbIe pe3ylIbTaThl IPEACTABICHBI IO TOJIaM 00yYCHUSI.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro nmpenmMera «buonorus» ¢ 10 knacce NONKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE M POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOU
€CTECTBCHHO-HAYYHONH KApTUHBI MHpPa W HAYYHOTO MHPOBO33PCHHS, O BKJIA/IE POCCUUCKHX U 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE
ouonoruu, GyHKIIMOHAILHON IPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHMSI )KU3HCHHBIX 33]1a4,

YMEHHE PACKpBIBaTh COJAEpKaHHE OMOJIOTMYECKUX TEPMHUHOB U TMOHSATHM: XU3Hb, KJIETKA, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB U
MpeBpalleHle SHEPruu), roMeocTa3 (CaMOperylslus), ypOBHEBas OpraHU3allds >KUBBIX CHCTEM, CaMOBOCIPOU3BEACHUE (PETPOTYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYHBOCTb, POCT U PA3BUTHE;

YMEHHE H3JIaraTh OWOJIOTHMYECKHE TeopuH (KIETOYHAs, XPOMOCOMHAs, MYTAI[MOHHAs, IEHTpaJbHAs JOrMa MOJICKYJISPHOW OHWOJIOTHH),
3akonbl (I. Mengens, T. Moprana, H. Y. BaBunoBa) u y4denus (0 LIEHTpax MHOrooOpas3usi U MPOUCXOXKACHUS KyIbTypHbIX pactenuid H. .
BaBuioBa), onpeensts rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHUE BIIaJIETh METOJaMU HAYYHOTO TO3HAHUA B OHWOJIOTMM: HAOJIOJICHHE M ONHCAHHE >KUBBIX CHCTEM, IMPOIECCOB U SBJICHHM,
OpraHu3alysi W TPOBEACHHE OHOJIOTMYECKOTO SKCIEPUMEHTA, BBIIBIKEHHUE THUIOTE3bI, BBISIBIICHHE 3aBHCHMOCTH MEXKIY HCCIEIyEeMbIMU
BEJIMYMHAMHU, OOBSCHEHHUE MOJIYYEHHBIX PEe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH W 3aKOHOB, YMEHHUE JellaTh BBIBOABI Ha
OCHOBaHMH INOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHbBIEC MMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OAHOKIECTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB,
OCOOEHHOCTH IPOLIECCOB: OOMEHA BEUIECTB M IPEBPAIICHMS] SHEPrUU B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO0 M 3HEpPreTuyeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Meii03a, OTUIOAOTBOPEHUS, Pa3MHOXKEHHS, UHIUBUAYAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHE3);

YMEHHE MPUMEHSTh MOJTYYSHHbIE 3HAHUS JJIs1 00BICHEHUSI OMOIOTHUECKHUX MPOIIECCOB U SABICHUH, ISl MPUHSATHS MPAKTHUECKUX PELICHHUH B
MTOBCEIHEBHOM KU3HU C 1IeJIbI0 00ecrieueHrs 0e30MacHOCTH CBOETO 37J0POBbS U 370POBbsI OKPYKAIOIMIMUX JIFOJEH, COOMI0AEHN HOPM IPaMOTHOIO
MOBEJICHUS B OKpY)KAIOIeH NPUPOTHON Cpele, MOHMMaHWe HEOOXOJMMOCTH WCIOJb30BaHUSA JOCTH)KEHUM COBPEMEHHOW OHWOJOTHH |
OMOTEXHOJIOTHIA sl pAIlOHATIBLHOTO MTPUPOIOTIONB30BAHUS;

YMEHHE peliaTh AJIEMEHTapHbIE TeHETUYECKUE 3a/1a4l HA MOHO- M JAWTHOPUIHOE CKPEIMBaHUE, CIEIUICHHOE HACJIEeOBAaHHE, COCTABIISThH
CXE€MbI MOHOTUOPUTHOTO CKPEIIMBAHUS JIJIS PECKa3aHUs HACIEIOBaHUS PU3HAKOB Y OPTaHU3MOB;

YMEHUE BBITMOJIHATH J1a0OpaTOpHbIE W TMPAKTHYECKHUE padoThl, COONIOAATh MpaBWia MpuU paboTe ¢ Y4eOHBIM U JIaOOPaTOPHBIM
o0opyI0BaHUEM;

YMEHHE KPUTUYECKHU OLIEHUBATh U HHTEPIIPETUPOBATh HHPOPMAIIHIO OMOJIOTHYECKOT0 COIepKaHusl, BKIIIOUAOIIYIO TICEBAOHAYUYHbIE 3HAHUS
U3 pPa3UYHBIX HCTOYHUKOB (CpelcTBa MaccoBOM HWH(MOpPMAIUK, HAYYHO-TIOMYNSPHBIC MATepUaibl), ITHUYECKHUE AaCIEeKThl COBPEMEHHBIX
UCCIIEIOBaHMM B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;



YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIICHNUsI, 0000111ast OMOIOTHYECKYI0 HH(OPMAIHIO U3 HECKOJIIBKUX HCTOUHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATHHHBIN anmapar OHOJIOTHH.

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS yueOHOTOo mpeamera «buonorus» 6 11 Knacce NOTKHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE M POJIM OUOJIOTUH B CHCTEME HAYYHOTO 3HAHUSI €CTCCTBEHHBIX HAYK, B (DOPMHUPOBAHHH COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpAa M HAYYHOTO MHPOBO33PEHHS, O BKIAJ€ POCCHICKHX U 3apyOEkKHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE
Ouosiorny, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa JUIs PELICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPhIBaTh COJACPKaHUE OUOJIOTMYECKUX TEPMUHOB WM TOHSITUN: BUJ, MOIMYJSAIUSA, TeHOMOH], 3BOJIIOIHMS, IABMKYIIHE CHIIBI
(pakTOpBI) IBONFOIMHU, TPUCITOCOOICHHOCTh OPTaHU3MOB, BUI000pa30BaHKe, SKOJIOTHIECKHE (PaKTOPbI, DKOCUCTEMA, TPOIYIICHThI, KOHCYMEHTHI,
PEAYIEHTHI, IISTH MUTAaHKS, SKOJIOTHYecKas MpamMuIa, OnoreoreHos, ouocdepa;

YMEHHE WU3jaratb OWOJOrMYECKHe TeOopuH (dBoitonuoHHas Tteopusi Y. JlapBuHA, CHHTETHYECKass TEOpPHUS OHBOJIOIMH), 3aKOHBI H
3aKOHOMEpPHOCTH (3apoabiiieBoro cxonactsa K. M. bapa, yepenoBanus riaBHbIX HampaBieHui u myteit sBomroruu A. H. CeBeprioBa, ydeHHs O
ouocdepe B. U. BepHasickoro), onpenenisats TPaHUIbI KX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

YMEHHE BIAJETh METOJaMH HAyYHOTO TIO3HAHUS B OWONOTHH: HAOJIOJICHHWE W ONHCAHWUE JKUBBIX CHCTEM, IPOIECCOB U SIBJICHUH,
OpraHu3anysi ¥ MpPOBEJACHUE OHMOJIOTUYECKOTO SKCIEPUMEHTa, BBIIIBUKCHHWE THIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXKAY HCCIEAYEeMBIMU
BEIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX Pe3y/lIbTaTOB, MCIOJb30BAHHBIX HAY4YHBIX MOHSATHHA, TEOPUH M 3aKOHOB, YMEHHE JejiaTh BBIBOJBI Ha
OCHOBAHHUU MOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIIENATH CYIIECTBEHHBIC TNPHU3HAKK CTPOCHHUS OHOJIOTMYECKHX OOBEKTOB: BHJIOB, MOMYISIWN, MPOAYIEHTOB, KOHCYMEHTOB,
peIyleHTOB, OHOTeOIIEHO30B W OKOCHCTEM, OCOOCHHOCTH IMPOIECCOB: HACIEACTBEHHOW W3MEHYHMBOCTH, €CTECTBEHHOTO O0TOOpa,
BUI000pa30BaHus, IPUCIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS 3KOJIOIHYECKUX (DaKTOPOB Ha OPraHU3MBI, IEPEHOCA BELIECTB U MOTOKA SHEPTHHU
B DKOCHUCTEMAX, aHTPOIOT€HHBIX U3MEHEHHUH B SKOCUCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOr€0XMMHUYECKUX LIMKIIOB B Guocdepe;

YMEHHUE TIPUMEHSTh MTOJyYeHHbIE 3HAHUS ISl O0BSICHEHHS OMOJIOTHYECKHX MPOIIECCOB U SBJICHUH, JUIS MIPUHATHUS MPAKTHYECKUX PEIICHHUN B
TTOBCETHEBHOM KHM3HHM C IIETBI0 00ecrieueH s 0€30MaCHOCTH CBOETO 3/I0OPOBBS M 37I0POBbS OKPYKAFOIIUX JIFOJICH, COOTIOCHUSI HOPM TPaMOTHOTO
MOBEJICHUSI B OKpYKAIOLIeW NPUPOJHONW cpene, MOHMMaHME HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTH)KEHUH COBPEMEHHOW OWOJOTMM JUIs
paMoHAIBFHOTO MPUPOIONOIb30BAHUS;

YMEHHE pelaTh dJeMEeHTapHble OMOIOTHYECKUE 3a/1a4H, COCTABIISATh CXEMBbI IIEpEeHOCa BELIECTB U SHEPTUH B dKOCHCTeMax (L€ MUTaHHS);

YMEHHE BHINOJIHATh J1a0OpPaTOpHBIE W TPaKTHYECKHe paboThl, COOMOIaTh TpaBwia npu pabore ¢ y4eOHBIM U JIAOOPATOPHBIM
o0opyI0BaHUEM;

YMEHHUE KPUTHUECKU OLIEHUBATh U HHTEPIPETUPOBATh HH(POPMAILIHIO OMOJIOIMYECKOT0 COEPKAHUS, BKIIOYAIOIIYIO MICEBIOHAYYHbIE 3HAHUS
U3 Pa3IMYHbIX MCTOYHHUKOB (CpelcTBAa MacCOBOW MH(OpPMAlLMU, HAYYHO-TIOMYJISPHbIE MaTEpUabl), pacCMaTpUBaTh II100ATbHBIE SKOJIOTHYECKHUE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO ITO3HITHIO;



YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHNUsI, 0000111asi OMOJIOTHYECKYI0 HH()OPMAIIHIO U3 HECKOJIIBKUX HCTOUHUKOB,

r'paMOTHO HUCII0JIb30BATh MOHSITUNHBIN armapar OHOJIOTUH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
JuiekTpoHHbIE (HU(pPOBbIE) 00pa3oBaTeIbHbIEC PECYPChI
HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/m
NPOrpaMMblI
Bcero
1 buosorus kak Hayka 2 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
2 JKvBble cuCcTEeMBI U X OpraHu3aIus 1 bubmuorexa IJOK https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUH COCTaB U CTPOCHUE KIICTKH 8 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
4 JKusHemesTenbHOCTh KIETKH 6 bubmmorexa LIOK https://m.edsoo.ru/7f41¢c292
P
5 GSMHONMCHIC 1 MHAUBIAYAILHOS PAsBUTHe 5 Bu6anoreka IOK https://m.edsoo.ru/7f41¢292
OpPraHu3MOB
H
6 ACICACTBCHHOCTS H HSMEHAHBOCTD 8 bub6mmoreka [{OK https://m.edsoo.ru/7f41¢292
OpPraHUu3MOB
C .0
7 C/ICKILI OPTAH3MOB. LICHOBbI 3 bubmmorexa LIOK https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTUHU
8 PesepBHOE Bpems 1 bubmumoreka [{OK https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
11 KJIACC
Ne ni/m HanmeHoBaHMe pa3e/ioB U TeM DJIeKTpPOHHBIe (M (POBbIe) 00pa3oBaTeIbHbIC PeCypPChl
NPOrpaMmbl
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Bcero

1 DBOJIIOIIMOHHAS OMOJIOTHS 9 bubnmnorexa LIOK https://m.edsoo.ru/7f41cc74
2 BOSHHKHOBCHHE H PASBHTHC KH3HH Ha 9 bubmmorexa LIOK https://m.edsoo.ru/7f41cc74
3emuie
3 OpraHu3Mbl ¥ OKpYysKaroiias cpeaa bu6muoreka LTOK https://m.edsoo.ru/7f41cc74
Co0011ecTBa U 3KOJOTHUSCKUE CHCTEMBI bub6mmoreka L{TOK https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpemst bubaunorexa LIOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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YYEBHO-METO/IMYECKOE OBECIHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

buonorus, 10 knacc/ [laceunnk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Axuronepnoe o6miectBo «M3marenbctBo «lIpocBemenne»
buonorus, 11 knacc/ [laceunnk B.B., Kamenckuit A.A., Py6orioB A.M. u npyrue /Ilox pen.

[Taceunuka B.B., Axunonepnoe o6miectBo «M3marenbctBo «lIpocBemenne»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://lesson.academy-content.myschool.edu.ru/06/05
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