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MHNOACHUTEJBHASA 3AIINCKA

[Tpu paszpaboTke mporpamMMmbl MO OHOJOTUH TEOPETHUYECKYIO OCHOBY JJIsl ONpEAETCHHS MOIXOIOB K (DOPMUPOBAHMIO COJCPKAHUSA Y4EOHOTO
npenMera «buonorus» cocraBunm: kKoHentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBICHHOCTH IICNICH, COJNIEp)KaHUs, PE3yJIbTaTOB
oOyueHus: ¥ TpeOOBaHHUI K yPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOXKEHUS 00 OOIIMX LEISX M MPHUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTeMBbI cpeAHero oOuiero odpaszoBanusi B Poccuiickoit denepanuu, a Takxke MOJOXKEHUS O creuruduke OHONOrHH, €€ 3HAYCHUH B
MO3HAHWU JKUBOW TIPUPOJIBI M OOECHEeUeHHH CYIIECTBOBAHUS YEIOBEYECKOro obmiectBa. COrjacHO Ha3BaHHBIM IIOJIOKEHUSM, OIPEEIICHBI
OCHOBHBIE (DYHKITHH MTPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYDA.

[IporpamMma mo Ouonoruu IaéT MpeacTaBieHHE O 1IeNiAx, 00 o0miel crpaTerun OOy4YeHHs, BOCIIUTAHUS U Pa3BUTHUA OO0y4YalOUIMXCA CPEACTBAMHU
yuebHoro npeamera «buonorusy, onpenenser o0s3aTenbHOE MPEAMETHOE COJEpKAaHUE, €r0 CTPYKTYPY, paclpeneieHue Mo pasjenaM H TeMam,
PEKOMEHAYEeMYIO TIOCIIEAOBATEILHOCTh M3YUEHHUs y4eOHOro Mmarepuaja ¢ Y4€TOM MEKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
00pa3oBaTENHLHOTO POIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00YJarOIUXCsI.

B mporpamMMe mo OMONIOTHMHU TaKKe YYUTHIBAIOTCS TPeOOBAaHUS K IJIAHHUPYEMbIM JIMYHOCTHBIM, METANpPEeIMETHBIM U MPEAMETHBIM pe3ylbTaraM
oOyueHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4E€OHO-TIO3HABATEIBHOW JESATENbHOCTH/YUEOHBIX ACHCTBHII OOYYalOIIUXCS 1O OCBOEHUIO
coJiepKaHusi OMOJI0rM4ecKoro oopa3zoBaHusl.

B nporpamme o 6uonorun (1011 xiaccel, 0a30BbIil YpOBEHb) peaan30BaH MPUHLUI IPEEMCTBEHHOCTH B U3y4eHUH OMOJIOTHH, OJarogaps 4emy B
Hell mpocMmaTpuBaeTcss HANpaBIEHHOCTb HA pa3BUTHE 3HAHUM, CBS3aHHBIX C (POPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
LIEHHOCTHBIX OPUEHTALUH JMYHOCTH, 3KOJIOIMYECKOrO MBILUIEHUS, MPEACTaBICHUN O 370pOBOM 00pasze >KU3HU U OEpEeKHbIM OTHOLICHHEM K
OKpyKaromel mpupoaHou cpezae. [losromy Hapsiay ¢ u3ydeHHeM OOIICOMOIOTUYECKUX TEOPHH, a TakKe 3HAHUN O CTPOSHUHU KUBBIX CHUCTEM
pPasHOrO paHra W CYHNIHOCTH OCHOBHBIX IPOTEKAIONIMX B HHUX IPOIECCOB B IMPOrpamMMe MO OHOJIOTHH YIEICHO BHHMAaHHUE HCIIOJIB30BAHHIO
MOJyYEHHBIX 3HAHUN B MOBCEIHEBHOM JKM3HU JUIS PELICHUs MPUKIAJHBIX 3a/a4, B TOM 4Hcie: MPO(UIAKTUKHA HacJeICTBEHHBIX 3a00JIeBaHUI
YeJI0BEKa, MEIUKO-TeHETUYECKOT0 KOHCYJIbTUPOBaHMS, OOOCHOBAHHUS HKOJOTHMUECKH I1€JIeCOO0Pa3HOTo MOBEAECHUS B OKpYJXKarolled MpUpOJHOM
cpeze, aHaIM3a BIMSHUS XO3SHCTBEHHON AEATEIBHOCTH YeJI0BEKa Ha COCTOSIHUE MPHPOIHBIX M UCKYCCTBEHHBIX IKOCHCTEM. Y CHIICHHE BHUMAHHSA K
MIPUKIIAQHON HANpaBIIEHHOCTH ydeOHOTro mpeaMeTra «bronorus» mpoanKTOBaHO HEOOXOANMOCTHIO 00ECTIEUeHHUs YCIOBHIA ISl PEIICHUsT OJHOH U3
aKTyalbHBIX 33734 ILIKOJHHOIO OHOJOTHYECKOro oOpa30BaHUs, KOTOpas mpeanosaraer (OpMHUPOBaHHE Yy OOYYarOIUXCS CIIOCOOHOCTH
alanTHPOBATHCS K U3MEHEHUSAM IMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpa.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3oBaHMsI 3aHMMaeT BakHoe MecTo. OHa oOecreumBaeT (GopMupoBaHHE Y OOYJAFOITUXCS
MPEJCTaBICHUI O HAydYHOW KapTHHE MUpA, pacIIupseT W 0000IIaeT 3HaHUS O XHUBOW NpPUPOAE, €€ OTIMYHUTENBHBIX MPU3HAKAaX — YPOBHEBOK



OpraHu3allM U 3BOJIIOLNY, CO3AET YCIOBHS /AJIs: O3HAHUS 3aKOHOB JKUBOW MPHPOJIbl, HOpMUPOBaHMS (PYHKLIMOHATIBHON I'PAMOTHOCTH, HAaBBIKOB
3I0POBOTO M 0€3011aCHOT0 00pasa )KU3HH, IKOJIOTHUECKOTO MBIIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIC U YETOBEKY.

Bospiioe 3HaueHne OMOIOTHUA UMEET TaKKe AJISl PEICHUs] BOCIUTATENbHBIX ¥ Pa3BUBAIOIIMX 33/1a4 CPETHEro o01iero o0pa3oBaHus, COIMATN3AIMU
obyyaromuxcs. M3ydyenne OGuonoruu odecrneynBaeT yciloBus Ui GOPMUPOBAHUS MHTEIICKTYaIbHbIX, KOMMYHUKAIIMOHHBIX U MH(OPMAIIMOHHBIX
HaBBIKOB, 3CTETHUECKOW KYJIbTYpbI, CIOCOOCTBYET MHTETrpPALlUU OMOJIOTMYECKUX 3HAHWH C MPENCTABICHUAMHU U3 JIPYTUX Y4eOHBIX MpPEJIMETOB, B
YacTHOCTH, (pu3mku, XuMuu U reorpaduu. HazpaHHbie MONOXKEHHUS O MpeAHAa3HAYCHUH y4eOHOro npenmera «bHoiorusy cCOCTaBHIN OCHOBY JUIS
OIpeJIeJIeHUs TOAXO0I0B K OTOOPY M CTPYKTYPUPOBAHHIO €TI0 COCPIKAaHUs, IPEICTABIEHHOTO B IIPOTrPaMMe 110 OMOJIOTHH.

Ot0op conepxanus yueObHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE OCYLIECTBIEH C MO3ULMH KyJIbTypOCOOOpa3HOro IOAXOZa, B
COOTBETCTBUH C KOTOPBIM O0yYaroIuecs JOKHBI OCBOMTh 3HAHUS U YMEHMsI, 3HauuMble A7 (OpMUPOBaHUS 0OLIEH KylbTyphl, ONpeAestonne
a/IeKBaTHOE IOBEJICHUE YEJIOBEKa B OKPYKAIOLIEH MpUPOJHON cpelie, BOCTPEOOBAaHHbIE B MOBCEHEBHOM JKU3HU U MPAKTUYECKOUN J1E€ATENbHOCTH.
Ocoboe MecTo B 3TOW CHCTEME 3HAHHWH 3aHUMAIOT 3JEMEHTBI COJECpPKAHWs, KOTOPHIE CIIy)KaT OCHOBOHM JJsi (pOPMHPOBAHUS MPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MUpPAa M LEHHOCTHBIX OPHEHTALMSX JIMYHOCTH, CHOCOOCTBYIOUIMX T'yMaHU3alUM OHOJIOTHYECKOrO
oOpa3oBaHHs.

CtpyKTypupoBaHHE COAEpKaHUsI yueOHOro Marepuaia B IporpaMMe 1o OMOJIOTUU OCYIIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUI 00
OTJIMYUTEIBHBIX OCOOCHHOCTSAX UBOW IPUPOJIbI, O €€ YPOBHEBOW OpraHM3allMM U 3BOJIOLNUH. B COOTBETCTBHM C 3TUM B CTPYKType y4eOHOTro
npenMera «bHonorus» BBIAEIEHBI CIENYIOIINUE COAEp)KaTelnbHble JIMHUN: «buonorus kak Hayka. Meroasl HaydHOro nosHanus», «Kierka kak
Ouosiornyeckas cucrema», «OpraHu3Mm Kak Ouosiornueckas cucrema», «CucteMa u MHOrooOpasue OpraHHYecKOro Mupa», «BOJIOLUS KUBOH
IIPUPOABD), «IKOCUCTEMBI U MTPUCYIIINE UM 3aKOHOMEPHOCTHY.

Lenb n3yuenus ydeOHoro npeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIaJIeHHME 00yJaroIMMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHM3alM UBBIX CHCTEM PA3HOIO paHra M NpUOOpEeTeHHE YMEHUW HCMOJIb30BaTh 3TU 3HAHUS JJS TPAMOTHBIX JIEHCTBUH B OTHOLICHUH
00BEKTOB >KMBOI MPUPOJIBI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEeM.

JlocTrkeHue 1enu u3ydeHus yueonoro npeamera «buonorus» Ha 6a30BoM ypoBHE 00eCieUuBaeTCs PELICHUEM CIEAYIOIMINX 3a/1a4:

OCBOEHHE 00YYarOIMMHUCSA CUCTEMbI 3HAaHUI O OMOJIOTUYECKUX TEOPHSX, YUCHMSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTEe3aX, MpaBUiIaX, CIyKaIux
OCHOBO J17151 pOPMUPOBAHUS IPEJICTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MUpPa, O METOAaX HAyYHOIO MMO3HAHUs, CTPOCHUH, MHOTOOOpa3uu 1
0COOEHHOCTSIX KMBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alllH, BBIAAIOIIUXCSA OTKPBITUSAX U COBPEMEHHBIX UCCIIEOBAHUIX B ONOJIOTHH;
¢dbopmHpoBaHHE Y OOY4YaIOLIMXCS MO3HABATEIbHBIX, MHTEJIEKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEW B IpoLlecce aHajdu3a JaHHBIX O ITYTSIX
pa3BUTHA B OMOJIOTUN HAYYHBIX B3IJISI0B, UK U MOJX0/I0B K M3YUYEHHUIO )KUBBIX CUCTEM PAa3HOTO YPOBHSI OpraHU3alluu;

CTaHOBJIEHHE Yy oOyuaromuxcs oOmeil KynbTypbl, (DYHKIHOHAJIBHON I'pPaMOTHOCTH, pPa3BUTHE YMEHHUH OOBSICHATH W OLEHUBATH SBIICHUS
OKpY>KaloIllero MUpa KMBOM MPUPO/Ibl HA OCHOBAHUM 3HAHUH U OIIBITA, MOJYYEHHBIX IPU U3yYECHUHU OMOJIOTHH;



(bopmupoBaHue y 00y4arOUIMXCsl YMEHUH WIUTIOCTPUPOBATh 3HaU€HHE OMOJIOIMYECKUX 3HAaHUM B MPaKTHUECKON JeSITEIbHOCTH YelIOBeKa, Pa3BUTHU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUH U arpoOHMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TTO3HAHHS YEIOBEKOM JKUBOM MPHUPOIBI, HEOOXOJUMOCTH OEPEKHOT0 OTHOLICHHS K HEeH, COOIIOIeHUS
TUYECKUX HOPM IIPU IIPOBEAECHUHU OMOJIOTHUECKUX UCCIIE0BaHMIA;

OCO3HaHME LIEHHOCTH OMOJIOTUYECKUX 3HAHUH JUIs OBBIIIEHUS YPOBHS 3KOJIOTMYECKON KYIbTYpBI, Ul (POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHMUS;
NPUMEHEHHE MPHOOPETEHHBIX 3HAHUM M yYMEHHMH B TOBCEAHEBHOM JKM3HU JUI OLCHKH ITOCJIEACTBUN CBOEW NEATEIBHOCTH 1O OTHOIIEHHIO K
OKpY>Karolel cpesie, COOCTBEHHOMY 3/I0pOBbIO, 0O0CHOBAHHE U COOJIIOJICHHE Mep MPO(PHUIAKTHKH 3a00JICBaHUA.

B cucreme cpennero o6mero oOpasoBanusi «buonorus», usyyaemas Ha 0a30BOM ypOBHE, SIBISETCS 00s3aTeNbHBIM Y4YEOHBIM IPEIMETOM,
BXO/ISIIIUM B COCTaB PeAMETHON 001acTi «EcTeCTBEHHO-HAayUHbIE IPEAMETHD».

Jyis m3y4deHus: OMoJI0ruu Ha 0a30BOM YpPOBHE CpeaHEro odmiero oopasoanus orBoauTcs 68 wacoB: B 10 kimacce — 34 yaca (1 wac B Heneno), B 11
kiacce — 34 gaca (1 gac B Hezelnio).



COIAEPKXAHUE YYEBHOI'O IPE/IMETA

10 KJTACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUHU C OOLIECTBEHHBIMHU, TEXHUYECKMMHU M IPYTUMH €CTECTBEHHBIMU HayKaMu, (puiocodueit, STUKOM, 3CTETUK O
u paBoM. Posb Onosoruu B GopMHUpOBaHUN COBPEMEHHON Hay4YHOM KapTHHBI Mupa. CucremMa OMOJIOTHYECKUX HayK.

MeToapl O3HaHUS XKUBOW NpUpOnbl (HAOIIOJEHHE, SKCIEPUMEHT, OMMCAaHUE, WU3MEpPEHUe, KiacCU(pUKalus, MOJIEIUPOBAHUE, CTaTUCTHUECKAs
00paboTKa JaHHBIX).

JdeMmoHcTpanum:

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

TaOnuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBON PUPOJIBI».

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

ITpakTuyeckas padora Ne 1. «Mcnonab30BaHHE Pa3IMUHBIX METOJIOB ITPH U3YUYEHUH OMOJIOIMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

JXusble cucreMpl (OMOCUCTEMBI) KaK MpeIMeT U3yueHus: 6noiaoru. OTianyune )KUBbIX CUCTEM OT HEOPTaHUY€CKOM IIPUPOJIBI.

CaoiicTBa OMOCHUCTEM M WX pa3HOoOOpaszwe. YPOBHHM OpraHuU3alluid OWOCHUCTEM: MOJEKYJISPHBIM, KIETOUHBINH, TKAHEBBIM, OpTraHW3MEHHBIH,
MOMYJISUOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMOreoeHOTHYECKUI ), OMOChEPHBIH.

JdemMoHcTpanum:

Tabnuue! 1 cxembl: «OCHOBHBIE TPU3HAKYU KU3ZHUY, «YPOBHHU OpraHU3alluy >KUBOM IPUPOIBI.

Ob6opynoanue: monaens mosekyibsl JJHK.

Tema 3. XuMHYeCKHil COCTAB U CTPOCHHE KJIECTKH.

XVMMHYECKUH COCTaB KIETKU. XMMHUYECKHUE DIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. BoJia 1 MUHEpalIbHbIE BELLIECTBA.

OyHKIMM BOJBI U MUHEPAIBbHBIX BelllecTB B KieTke. [loanep:xkanne ocMoTHYeCKOro OaaHca.

benku. CocraB u crpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMepHI OenkoB. HezameHuMble M 3aMEHUMbIE aMUHOKHUCIOTHI. AMHHOKHCIOTHBIN
COCTaB. YPOBHHM CTPYKTYpHI O€IKOBOH MoJieKyNbl (HepBUYHAs, BTOPUYHAS, TPETHYHAs W UYETBEPTHYHAs CTPYKTYpa). XHMHUYECKHE CBOHCTBA
6enxoB. buonornueckue GyHKIUN OEIKOB.

depMeHTHl — Ouosiornyeckue karaauzatopbl. CTpoeHue (GepMeHTa: aKTUBHBIA LIEHTp, cyOocTpaTHas cnenupuyHocts. KopepmenTsl. Butamussl.
O1nnuns GepMEHTOB OT HEOPTAaHUYECKUX KaTaJIu3aTOPOB.



VYrneBoabl: MoHOcaxapuzbl (TIIOKO3a, pubo3a U Je30Kkcupubo3a), aucaxapuibl (caxaposa, JJaKTO3a) M IOJUcaxapuabl (Kpaxmal, TJIMKOIeH,
LEJITI0103a). bruonornueckue GpyHKIUHN yIiIeBOAOB.

Jlumuaer: Tpurnunepuasl, Gocomunuapl, crepounsl. ['uapodpmibHo-runpodoOHbie cBoiicTBa. buonornyeckue ¢ynxmun munuaos. CpaBHEHHE
YTJII€BO/I0B, OETIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie kucnotsl: JJHK u PHK. Hykneotuasr — MoHOMepbI HyKIenHOBBIX KUCIOT. Ctpoenue u dyakuun JJHK. Ctpoenne u ¢pynkimun PHK.
Bunet PHK. AT®: ctpoenue u GyHKINH.

[MuTonorus — Hayka o kieTke. Knetounas Teopus — npuMep B3aMMOACHCTBUS UK U (paKTOB B HAYYHOM MO3HAHUU. METO/IbI U3yUEHHSI KIICTKH.
Krnerka kak nenoctHas xuBas cuctema. OOmue npu3HaKy KIETOK: 3aMKHYTasi Hapy»Hasi MemOpana, monekynbl JIHK kak reHernueckuii anmapar,
cUCTeMa CHHTe3a Oerka.

Tunsl KIETOK: syKapuoTHuecKas M Ipokapuotudeckas. OCOOEHHOCTM CTpPOEHUsl MPOKapuOTHYECKOM KieTku. KietouHas cTeHka OakTepuid.
Crtpoenue 3ykapuoTH4ecKoi kieTku. OCHOBHBIC OTJIMYUS PACTUTEIILHON, ’KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KJIETOK — KIIETOYHAs CTEHKA, TJIMKOKAIHKC, uX (yHKiuu. [lnasmarndyeckas memOpaHa, €€ CBONCTBA M (DYHKIIHH.
[utomnasma u e€ opranouabl. OnHomemOpannbie opranouabl kietku: JIIC, ammapar ['onbmxu, nuzocombl. [loayaBTOHOMHBIE OPraHOMIBI
KJIETKH: MUTOXOHJIPUH, TutacTuabl. [Iporcxoxkaenne MUTOXOHIpUNA U mactua. Buasl mnactun. HememOpanHbie opraHOUIbI KICTKH: PHOOCOMBI,
KJIETOYHBIA LEHTP, UEHTPUOJIU, PECHUUKH, KI'YTUKU. DYHKIIMK OpraHOU0B KJIETKU. BrirtoueHusl.

Snpo — perynsTopHslii HeHTp kiieTku. CTpoeHue sapa: saepHas 000JI04Ka, KapuoriazMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.
Huarpammsl: «Pacnipesenenne XUMUYECKUX 3JIEMEHTOB B HEXKUBOU Ipupoe», «PacnpeneneHne XuMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEH.
Tabmuuel u cxemsl: «llepuoguueckass TabMUIA XUMHYECKUX 3JIEMEHTOB», «CTpoeHue MOJEKYJbl BOAb», «buocuHTe3 Oenka», «CTpoeHue
MoJieKybl Oenka», «Ctpoenue ¢epmenta», «HyknenHosele kuciotsl. JJHK», «Ctpoenue monekynsl AT®», «CtpoeHne 3yKapuOTHYECKOH
KJIeTKW», «CTpoeHue >KMBOTHOM KIETKH», «CTpOoeHHE pacTUTENbHOW KIETKu», «CTpoeHHe MpOoKapuoTHYecKol kieTtku», «CTpoeHue sjapa
KJIETKU», «YTIEBOABDY, «JIumuabm.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyIOBaHHWE Ui TPOBEACHUS HAOMIOJACHUN, W3MEpPEHHH, SKCIEPUMEHTOB, MUKPOIIpPENaparhl
PaCTHTENBHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlaGopaTopHble U IpPaKTHYeCKUEe PadoThI:

Jlabopartopnast pabota Ne 1. «/3yueHne KaTramuTHYECKONH aKTHBHOCTH (PEPMEHTOB (Ha IPUMEPE aMIITa3bl WM KaTalasbl)y.



JlaGopatopnas padota Ne 2. «M3yueHue cTpoeHus KJIETOK pacTeHUH, )KUBOTHBIX U OAaKTepUil 0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax u
UX OIMCAHHEY.

Tema 4. /KusHeaesITeJIbHOCTD KJIETKH.

OOMeH BelecTB, WM METa00Iu3M. ACCUMUIIALNS (TUIACTUYECKHH OOMEH) M AUCCUMUIAIMS (SHEPreTUYECKHii 0OMEH) — JB€ CTOPOHBI €IUHOTO
nporecca Mmerabonus3ma. Poiib 3aKOHOB COXpaHEHUs BEILECTB U SHEPTUU B TIOHUMAaHUU MeTabo0JIn3Ma.

Turnbl oOMeHa BenecTB: aBTOTPOGHBINA U reTepoTpodHbIid. Poib hepMeHTOB B 0OMEHE BEIIECTB M MPEBPAIIEHUHN SHEPTHH B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (a3bl ¢orocunre3a. Peakuuu ¢dorocuntesa. DpdexktuBHOCTs (hoTOCHHTE3a. 3HaYeHHEe (HOTOCHHTE3a IS
KHU3HU Ha 3emuie. Biiusinue ycnoBuii cpezibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIole OakTepuu. 3HaueHHe XeMOCHHTE3a /sl )KU3HU Ha 3emIie.

DOHepreTudyeckuii 0OMEH B KieTke. Paciieruienne BemecTs, BbISICHNE H aKKyMYJIUPOBAaHUE YHEPTUU B KJIETKE. DTallbl JHEPreTHUECKOTO OOMEHAa.
I'mukonu3. bpoxxenue u ero Buabl. KuciopomHoe okucieHue, win KieTogHoe apixanue. OxucnurensHoe dochopunmupoBanue. IPPeKTHBHOCTh
HHEPreTUYecKOro oOMeHa.

Peakiun matpuunoro cuntesa. ['enetndeckas undopmanusa u JJHK. Peanmzarus renernueckord nHGOpMAaIMK B KJIeTKe. [ eHeTHYECKUA KO U €T 0
cBoiicTBa. Tpanckpunuus — marpuusbiil cuHte3 PHK. Tpancnsiuus — 6uocunres Oenka. Otansl TpaHcmsiuu. KogupoBanue amMmuHOKUCIOT. Ponb
pubocom B OnocuHTE3E OernKa.

Hexnerounsle ¢opmbl xu3Hu — BUpychl. Mcropus otkpsiTus BupycoB (/. M. MBanoBckuit). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LUKJIA
BUpycoB. bakrepuodaru. bone3nn pacreHuii, *KUBOTHBIX M UEJIOBEKa, BbI3bIBaeMble BHUpycaMu. Bupyc mmmyHonedunura yenoseka (BUY) —
B0o30yautens CIINIa. OOpaTHas TpaHCKpHUIIIUS, peBepTa3a U uHTerpasa. Ilpodunaktika pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHHM.
JdemoHcTpauuu:

[optpetsr: H. K. Konbuos, /1. . UBanosckui, K. A. Tumupsizes.

Tabnuue! u cxemsl: «Tunsl nuTanus», «Metadboausmy, «MUTOXOHAPULY, «DHEPreTHIecKuit 00MeH», «Xiaoporacty, «Potocunres», «CTpoeHue
JHK», «Ctpoenue u ¢pyHKIMOHMpPOBaHUE TeHay, «CuHTe3 Oenkay, «I'eneTnueckuil koay, «Bupyce», «bakrepuodaruy, «CTpoeHue U KU3HEHHBIN
uuki Bupyca CIIN/la, 6axtepuodara», «Pemmukanus JJHK».

Ob6opynosanue: Moaenu-anmiukanuu «Y asoenne JJHK u tpanckpunims», «buocunres 6enka», «CTpoeHue KIeTkn», Mojenb cTpykTypsl JJTHK.
Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblii WK, WM KU3HEHHBIM MK KieTku. MHTepdaza m murto3. Ilpomeccel, nmporekaromue B uHTepdasze. Perumkanus — peakuus
matpuyHoro cuHTe3a [IHK. Crpoenne xpomocoM. XpoMOCOMHBIN HaboOp — KapuoTHM. JWMIMIOWAHBIA U TalIOWIHBIA XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. LluTonoruueckre 0CHOBbI pa3MHOKEHHSI U MHAUBUAYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — Muto3. Craguu mutosa. IIpoueccsl, npoucxoasiye Ha pa3HbIX CTaAUAX MUTO3a. bronornueckuii CMbICI MUTO3A.



[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@opMbI Pa3MHOXKEHHUS OpPraHM3MOB: Oecronoe U IMoJioBoe. Buipl Oecronoro pa3sMHOXKEHHUS: [IeJIEHHE HAJABOE, IMOYKOBAaHHE OIHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BETETATUBHOE Pa3MHOXKeHHUE. VICKyCCTBEHHOE KIIOHMPOBAHNUE OPTaHU3MOB, €r0 3HAYCHHE /IS CEJICKIIHH.
[TonoBoe pa3MHOKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Meito3. Ctaguu meiio3a. [Iponieccsl, npoucxoasiume Ha ctagusiax Meiosa. [lopeaenue xpomocom B Meito3e. Kpoccunrosep. buosiornyeckuii cMbIci
Y 3HA4YECHHUE MEHO03a.

I'ameTorenes — mporecc 0Opa3oBaHUs IMOJIOBBIX KJIETOK Yy KUBOTHBIX. [I0JNOBBIE Kene3bl: CEMEHHUKM W SM4HUKUA. OOpa3oBaHHE U Pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMaTo30u/l, SUIEKIeTKa) — cliepMarorene3 u oporeHe3. OcoOEHHOCTH CTPOCHUS SHUIIEKIETOK M CIEPMAaTO30HIOB.
OmnonorBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpuoOreHe3). OTanbl AMOPHOHAIBHOTO pPa3BUTUS Y IMO3BOHOYHBIX
KUBOTHBIX: JIPOOJICHHE, TacTpysius, opraHorenes. [loctamOproHanbHoe pa3BuTHE. THITBI TOCTIMOPHUOHAIBHOTO PA3BUTHUS: MPSIMOE, HEMPSIMOE
(muunHOYHOE). BriusiHue cpepl HAa pa3BUTHE OPraHU3MOB, (PaKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIMM PA3BUTHSL.

JdemoHcTpauuu:

Tabmuup! u cxembl: «@OpMbI Pa3MHOXKEHHUSI OPraHU3MOBY, «JIBOIHOE OIIOIOTBOPEHUE Y LIBETKOBBIX pacTeHMil», «BeretaTuBHOE pa3MHOXKEHHE
pacteHuit», «JleneHue kieTku O6akrepuii», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHne XpomMocoMbly, «Kierounslit nukiny, «Pemmukanus JTHK»,
«Muto3», «Meio3», «lIpsimoe u HenpsiMoe pa3BUTHEY, «]'aMeTOreHe3 y MIEKOIMUTAIOIINX U YeJI0BEKa», « OCHOBHBIE CTaJUN OHTOT€HE3A).
Ob6opynoBaHue: MUKPOCKOII, MUKponpenapaThl «CriepMaTo301, 1kl MIEKOMUTAIOMIET0», «SIHIeKIeTKa MIeKouTaromero», «Kaprnokutes B kieTkax
KOpEIIKa JIyKay, MarHuTHasi MOJIeNIb-anruinkaius «/lenenue kinerku», monens JJHK, Mogens metadazHoit XpoMOCOMBL.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JlaGopatopnas paborta Ne 3. «HaOnronenue MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIpEnaparaxy.

JlaGopatopHnas padota Ne 4. «3yueHue cTpoeHUs OJIOBBIX KIETOK Ha TOTOBBIX MUKpOIpenapaTax».

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPraHNU3MOB.

[Ipenmer u 3amaun reHetuku. Vcropus pa3Butus reHeTHKU. Poiib IUTONOTHH U SMOPHUOJIOTMM B CTAHOBJIEHUHM T'€HETUKU. BKiiag poccuiickux u
3apyOeKHBIX Y4YEHBIX B pPa3BUTHE TE€HETUKU. MeTOoAbl TeHETHUKH (TMOPUIO0IOIMYECKH, HHUTOTCHETUUYECKUH, MOJEKYISPHO-TeHETUYECKHA).
OcCHOBHBIE I'eHETHYECKHE OHATHS. [ €eHeTHUeCcKas CMUMBOJIMKA, UCIIOJb3yEMasi B CXEMaX CKpELIMBaHUM.

3aKOHOMEPHOCTH Hacle[OBaHUs MPHU3HAKOB, ycTaHoBIeHHbIe [. Mennenem. MoHorubpuaHoe ckperuBaHue. 3aKOH eIuHO0-00pa3us ruOpHuaoB
nepBoro mokojeHus. IlpaBuiao [OMUHMpPOBaHUS. 3aKOH paclIeljeHus Npu3HakoB. [umoresa uyucrtoTel ramer. llomHoe U HemoiHoe
JOMUHHPOBAHHUE.



JluruOpuaHOe CKpellMBaHWe. 3aKOH HE3aBUCHMOIO HACJICJAOBAaHMS MPU3HAKOB. lluTOreHeTnyeckne OCHOBBI JAUTHOPHIHOTO CKPEIIMBAHMS.
AHanm3upytolee ckpenuBanue. Vcrnonp30BaHne aHATH3UPYIOMIETO CKPEITUBAHUS /ISl ONIPEICTICHHS TEHOTUIIA OCOOH.

CuemienHoe HacnefoBanue npusHakoB. Pabora T. Moprana no crieruieHHOMY HacleoBaHUIO TeHOB. HapyIieHue clernieHus reHoB B pe3yybTare
KPOCCHHIOBEpA.

XpOMOCOMHasI TEOpUsI HACTEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetnka mona. XpoMOCOMHOE OIpeAesieHHe Moja. AyTOCOMBI M TOJOBBIE XPOMOCOMBI. ['OMOTraMeTHble W TeTEepPOraMeTHbIE OpPraHU3MBI.
Hacnenosanue nprusHakoB, CHEMJIEHHBIX C TIOJIOM.

N3MenunBOCTh. BUIbl H3MEHYMBOCTH: HEHACJICICTBEHHAsI U HACEACTBEHHAs. Poiib cpelibl B HEHACIEACTBEHHON U3MEHUMBOCTH. XapaKTepUCTHKA
MoA(GUKAITMOHHOW M3MEHYMBOCTH. BapuanioHHBIN psl ¥ BapualmoHHas kpuBas. HopMa peakiuu npusHaka. KoinuecTBeHHbIC M KaueCTBEHHBIC
MIPU3HAKK U UX HOpMa peakiuu. CBolicTBa MOIU(DUKAITMOHHON M3MEHYUBOCTH.

HacneactBennas, uiny reHoTUNHYECKasi, U3MEHYMBOCTh. KoMOMHATHBHAS U3MEHYUBOCTh. Mel03 U MOJI0BOM MPOIECC — OCHOBA KOMOWHATUBHOU
W3MEHYUBOCTH. MyTannoHHas u3MeH4YMBOCTh. Knaccudukanus MyTamuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHbIe. YacToTa M MPUYUHBI MYyTallHi.
Myrtarenssie ¢pakTopbl. 3aKOH TOMOJIOTHYECKHX PsIIOB B HacleACcTBeHHOU n3menunBoctu H. . Basuiona.

BresnepHast HaCleACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuwotunm uenoBexka. OCHOBHBIE METOJbI TEHETHKM YEJIOBEKA: TE€HEAJOTUYECKHM, ONM3HEIOBBIA, HHUTOTCHETHYECKUH,
OMOXMUMHYECKUN, MOJEKyIsapHO-reHeTuuecKkuidl. COBpEeMEHHOE OMpeielieHre TeHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAaHWE, T€HOTUIIMPOBAHKE, B
ToM uuciae ¢ mnomomipto [II[P-anamm3a. HacnmencTBeHHble 3a0ojeBaHMsI dYellOBEeKa: TeHHbIE OoJie3HH, OOJIE3HM C HACIEICTBEHHOU
MPeIPacoIOKEHHOCTHI0, XPOMOCOMHBIE Oone3Hrn. CoMaTudyeckue U reHepaTtuBHbIe MyTanuu. CTBOJIOBBIE KIeTKU. [IpuHIHIBI 310pOBOrO 00pasa
KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICYCHUSI TEHETUUYECKUX OoJie3Her. MeanKo-TeHeTuuecKoe KOHCYJIbTHPOBaHUE. 3HAYCHUE MEIUITMHCKON
T€HETUKH B MPEJOTBPAIICHUH U JICUCHUH T€HETUUECKUX 3a00JIeBaHU YeJIOBEKa.

JdemMoHcTpanum:

IToptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuipt u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAsi OCHOBAY, «3aKOH PACHISIJICHUSI U €T0 IIUTOTC€HETHYECKasi OCHOBAY,
«3aKOH YUCTOTHI TaMeT», «JlurudpuaHoe ckpenmBanney, «lluTomornueckre OCHOBBI IUTUOPUAHOTO CKpEIUBaHusI», «Meio3y, «B3anmoneicTeie
aJUIETIbHBIX TEHOBY, «I €HeTUUeCKUe KapThl pAaCTEHUH, )KUBOTHBIX U YelOBeKay, «[ eHeTuka mnojuay, «3aKOHOMEPHOCTH HACJIEI0BAHMUSI, CLIETVIEHHOTO
c monom», «KapuoTHUIBl YenoBeKa W IKUBOTHBIX», «BuIbl m3mMeHuumBOoCTHY, «MomudukanmonHas H3MEHYHBOCTh», «HacnemoBanume pesyc-
(dakTopay, «I'eHeTHKa Tpynn KpoBu», «MyTalimoHHasI K3MEHUYHNBOCTH.



Ob6opynoBanue: Mojenu-anmuMkanuun «MoHOruOpuaHOe cKpemmBanue», «HemonHoe poMuHuUpoBaHUE», «JIUTHOPUIHOE CKpPELIUBAHUEY,
«Ilepekpéct xpoMocom», MUKPOCKOII U MHUKporipenapar «/Ipozoduia» (HopMa, MmyTanuu (OpMbl KPBUIBEB M OKpacku Tema), repdapuii «I'opox
IIOCEBHON».

JlabGopaTopHble U NpaKkTUYecKue padoThbl:

Jlaboparopnas pabGora Ne 5. «/3yueHue pe3yinbTaTOB MOHOTHOPHUIHOTO U AUTHOPUIHOTO CKPEIIMBAHUA Yy AP030GMIbl HAa TOTOBBIX
MHUKpOIIpernaparax».

JlaGopatopnast padota Ne 6. «3yueHne MoIupUKaTMOHHONW U3MEHUYUBOCTH, TOCTPOSHHE BAPHALMOHHOTO PsiJia M BAPHALIMOHHOW KPUBOW.
Jlaboparopnas padota Ne 7. «AHanu3 mytauuii y Apo30¢uiibl Ha TOTOBBIX MUKpOIIpEnapaTax».

[TpakTuueckas pabota Ne 2. «CocTaBieHUe U aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus KaK HayKa M IpoIecc. 3apoxaeHUE CeNleKInu U JoMecTukanus. Yuenue H. . BaBuioBa o meHTpax MPOUCXOKICHUS U MHOTOOOpasu st
KYJIbTYPHBIX pacTeHUl. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOPOJA, LITAMM.

CoBpeMeHHbIE METOABl CeNeKIMH. MaccoBbli W UHAMBUAYAIbHBI OTOOpPHI B CENEKIUH pacTeHUil U >KUBOTHBIX. OIlIEHKa 3KCTephepa.
bnuskoponcTBeHHOE ckpemuBaHue — HHOpuauHTr. Ywmcras nuHus. CKpemMBaHME YHCTHIX JUHHHA. [eTepo3wc, WM THOpWAHAS CHIIA.
HepoacrsenHoe ckpeuuBanue — ayropuausr. Otnanénnas rudpuausanus 1 e€ ycnexu. VIcKycCTBEHHBIM MyTareHes3 U MOoJy4YeHHe MOJUIIIIONIOB.
JlocTrKEHMsI CEJEKIUN PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak oTpacib NPOM3BOJCTBA. I'eHHass WH)KeHepus. OTtambl cos3jnaHus pekoMOuHaHTHOM JIHK M TpaHCreHHBIX OpraHu3MOB.
Knerounas wumxkeHepus. Kilerounble KynbTypsl. MMUKPOKIOHANBHOE pa3MHOKEHUE pacTeHuid. KiloHMpoBaHuE BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO03SIICTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUe U 3Th4Yeckue npodaemsl. ' MO — reHeTruecku MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JeMoHcTpanuu:

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

Tabmuuel u cxembl: kapta «LIeHTpbI MPOUCXOXKIEHUS M MHOrooOpa3usi KyJbTYPHBIX pacTeHui», «llopoabl JOMamHUX XKMBOTHBIX», «Copra
KYJIbTYPHBIX pacTeHuil», «Otnanénnas rudpunnzauus», «Padotsl akanemuka M. @. MBanoBay, «[loaumnonnus», «O0bEKTb OMOTEXHOIOTUNY,
«KneTtouHsle KyJIbTypsl U KIOHUPOBaHUEY, «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBaHue: MyJISKU TUIOJI0B U KOPHEIUIOA0B TUKUX (POPM U KYJIBTYPHBIX COPTOB pacTeHuil, repdapuii «CenbCKoX03sCTBEHHBIE PACTEHUS.
JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTUXKEHMSI CEJeKIMU PAacTeHUH M IKUBOTHBIX (HA CEJEKUMOHHYIO CTaHIIMIO, IJIEMEHHYIO (depmy,
COPTOUCIIBITATEIbHBIA YYACTOK, B TEIUIMYHOE XO035ICTBO, J1a0OpaTOPUIO arpPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KITACC

Tema 1. DBosIroNMOHHAsA OHOJIOTHS.

[Ipennocsliku BOSHUKHOBEHMSI HBOJIIOLIMOHHONW TEOPHUU. DBOJIIOLIMOHHAS Teopus U €€ MecTo B Ouosioruu. BinsHue 3BOIIOLMOHHON TEOpUHU Ha
pa3BUTHE OMOJIOTUU U IPYTUX HayK.

CuzerenscrBa 3Boionnd. [laneoHTONOrMYECKne: MOCIENOBATEIBHOCTh IOSBICHHUS BHJOB B IAJCOHTOJIOTMYECKON JIETOIMCH, NEPEXOIHbIE
¢dopmbl. broreorpaduueckue: cxoacTBO U paznuyne ¢payH U GpIop MaTepuKkoB U OCTPOBOB.

OMOpPHUOIOrMYECKHEe: CXOJACTBA M paziuuus SMOPHUOHOB pa3HbIX BHJIOB II03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHbIE, PyJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXMMUYECKHE: CXOACTBO MEXAHHW3MOB HACIEICTBEHHOCTH U OCHOBHBIX
MeTa0O0JIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OBomonuonHas teopus Y. lapeuna. [Ipeanocsuiki BOSHUKHOBEHUS JapBUHU3MA. J|BHXKYIIHE CHIIBI SBOJIIOLUWHU BUIOB 110 [lapBuHy (M30BITOYHOE
Pa3MHOKEHHUE MPU OTPAHUYCHHOCTH PECYpPCOB, HEOMPEIeIEHHAS U3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).
Cunternyeckas Teopus sBoaorun (CTD) u e€ 0OCHOBHBIE IOJOKEHHUS.

Muxkpossomtonus. [Tonmynsanus kak equHUIA BUA U 3BOJIIOLUY.

JIBrkymre cuiibl ((haKTOphI) SBOJIOIUH BHIOB B MpHpoae. MyTallMOHHBIH Nponecc 1 KOMOMHATHBHAS M3MEHYMBOCTH. [10MyIsIIMOHHBIE BOJTHBI U
npetid renos. M3omsiust u Murpanus.

EcrecTBeHHbII 0TOOp — HanpaBisIOIUi GakTop 3BOIOIUH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

ITprucnoco0aeHHOCTh OPraHU3MOB Kak pe3ybTat 3BoIoLUH. [Ipumeps! mpucnocobaeHnit y opraHu3MoB. ApoMop(o3bl U UANO-aJalTaIliuH.

Bun u Bunoobpazosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUA000pa30BaHus: Teorpauyeckoe, IK0JIOrHUECKOe.

Maxkpoaomtonusi. @opmMbl 3BONTIONUY: (UIeTHYECKas], TMBEPTeHTHAs, KOHBEpreHTHas, apajuienapHas. HeoOpaTuMocTh 3BOIIOLMH.
IIponcxoxkaeHue OT HeclieUAIN3UPOBaHHBIX NpeakoB. [Iporpeccupyromas cnenuanu3anys. AganTuBHas paauanus.

JdemMoHcTpanum:

[Toptpersr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, ®. Mromnep, A. H. Cesepros.

Tabmumpt u cxembl: «Pa3BUTHE OpraHUYecKOro Mupa Ha 3emiie», «3apOJIbIId MTO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Popmbl 60PHOBI 3a
cymectBoBanue», «EctecTBeHHbII 0TOOpPY», «MHOroo0pasue copTroB pacTeHMit», «MHoroodpasue mOpoJ KHUBOTHBIX», «[lomymsuuny,
«MyTaloHHasi U3MEHYHBOCTBY, «ApoMopdosby, «Manoanantauuny, «OO0mas aereHepauus», «/IBmxymme cuiisl 3Bomonuny, «Kapra-cxema
Mmapuipyra nyremectsus U. Jlapsuna», «bopnba 3a cymectBoBanue», «IIpucrnoco0i1eHHOCTs OpraHu3MoBy, «I'eorpapuieckoe BUI000pa3oBaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHHE.



OOopynoBaHMe: KOJUIEKIIMSI HACEKOMBIX C pa3JIMYHbIMU THIIAMU OKpack, HaOOp IUIOJOB W ceMsH, Kosulekuus «lIpumepsl 3amuTHbBIX
MPUCTIOCOOTICHUHN Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIIPABICHHSI IBOJIIOLUIY, 00bEMHAsE MoJ1eNb «CTPOCHUE TOIOBHOTO MO3Ta MMO3BOHOYHBIX .
Bbuoreorpaduyeckas kapra mupa, KowieKus «DPopMbl COXPaHHOCTH MCKONAeMbIX >KMBOTHBIX M pacTeHHWil», Monenb amumkanus «llepexpéct
XpOMOCOMY», BIIaXKHble Inpenaparbl «Pa3Butue HacekoMoro», «Pa3Butue JArymku», MUKpomnpenapaTr «/Ipozodunay (Hopma, MyTauuu (GopMsl
KPBLIBEB U OKPACKU TEJa).

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

JlaGopatopuas padora Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGopatopnas padora Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M Pa3BUTHE ’KU3HHU HA 3eMuie.

JloHayuHbI€ NPEACTABIEHUS O 3ap0XKIEHUU KU3HU. HayuHble runoTe3pl BOSHUKHOBEHMSI )KU3HU Ha 3emJie: abMOreHe3 U MmaHcrnepmus. XuMuueckas
9BOJIIOLIMS. AOMOTE€HHBIM CHHTE3 OPraHMYECKUX BELIECTB M3 HEOPraHMYECKUX. DKCHEPHUMEHTAIbHOE MOJATBEP)KJIEHUE XMMHUYECKON 3BOJIOLUU.
HauanbHble 3Tansl Ounonorndeckoit spomronuu. ['unoresa PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYpP M BO3HUKHOBEHHE NPOTOKJIETKH.
IlepBble kneTKU U UX 3BOIOLUA. POPMUPOBAHUE OCHOBHBIX TPYIIII )KUBBIX OPIraHU3MOB.

Pa3BuTue xxu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxeil. Apxelickast u npotepo3oiickas 3pbl. [laneo3oiickas 3pa u e€ nepuoabl: KeMOpUNCKUH,
OpPJIOBUKCKHI, CHITYPUHUCKUH, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa U €€ epruoabl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo301icKast 3pa U €€ neprobl: ajJeOreHOBbIN, HEOT€HOBBIH, aHTPOIIOTEHOBBIM.

XapakTepuCcTUKa KIMMaTa W TeOJIOTHYECKUX mporeccoB. OCHOBHBIE 3Talbl 3BOJNIOLMU PACTUTENBHOTO U JKUBOTHOrO Mupa. Apomopdossl y
pacTeHuii u )KUBOTHBIX. [losiBIIEHNE, paclBET U BHIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHu4eckoro Mupa Kak oTpaxxeHue 3BONIOINH. OCHOBHBIE CUCTEMATUYECKUE TPYIIITbI OPraHU3MOB.

OBonronus 4enoBeka. AHTPONOJIOrMS Kak Hayka. Pa3BUTHe IpenCcTaBICHMM O IMPOMCXOXKIECHUU 4YeloBeKa. MeToabl M3yd4eHHs aHTPOIIOTEHE3A.
CxozcTBa M pa3anyMsl 4eNOBEKa U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymue cuibl ((axkTopsl) aHTpornoreHeza. HacnencTBeHHass WM3MEHUMBOCTb M €CTECTBEHHBIM 0TOOp. OOIIEeCTBEHHBIM 00pa3 KHU3HH,
M3TOTOBJIEHUE OPYINUN TPY/a, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJMM U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJONUTEKH, YUenoBek ymenblil, YenoBek npsamoxoisamuid, YemoBek HeaHAEpTalIbCKUil,
YenoBek pazyMHbId. Haxo/1K1 HCKOMAaeMBIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHMsI, 00JacTh paclpoOCTpaHeHUs, 00bEM IOJIOBHOTO MO3Ta, 00pa3 KU3HH,

opyausi.



YenoBeueckue packl. OCHOBHbIE OOJIBLIME pachl: €BpONEOMJHAs (€Bpa3uiicKas), Herpo-aBcTpajloujHas (3KBaTOpUalIbHAs), MOHIOJIOMIHAs
(a3marcko-amepukanckas). YepTsl NPUCHOCOOIEHHOCTH TPEACTABUTENCH YENOBEUECKMX pac K YCIOBHSAM CYIIECTBOBaHHUS. EuHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoHcTpauuu:

[Toptpetsr: @. Penu, JI. I1actep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabnuubl u cxembl: «Bo3nukHoBeHue CoHEUHOU cUCTeMbl», «Pa3BuTHE OpraHudeckoro mupa», «PacturtenbHas kieTtkay, « KuBOTHas KIETKay,
«I[Ipokapuornueckas kinerka», «COBpeMEHHas CUCTEMa OPraHWYECKOro Mupa», «CpaBHEHME AHATOMHYECKMX 4YEpT CTPOEHUS 4YeJIOBEKa U
4eJI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOIMUECKUX HAXOJOK IPEIKOB COBPEMEHHOIO 4eJOoBeKay, «JlpeBHeiiiue mroany,
«/IpeBnue moan», «IlepBbie cOBpeMEHHBIE II0N», «HenoBedecKkue paceD.

Ob6opynoBanne: mymsku «lIpoucxoxneHue yernoBekay (OIOCTBI aBCTPAJIONMUTEKA, MUTEKAHTPOIA, HEAHAEPTajblla, KPOMAaHBOHIIA), CICNKHA WIH
n300pakeHNs] KaMEHHBIX OPYAMH TMEPBOOBITHOTO YeNOBeKa (KaMHH-YOIIEpHl, pyOmia, ckpebia), T€OXpOHOJOTHYECKass TaOJMIA, KOJUICKIUS
«DOpMBI COXPaHHOCTH UCKONIAEMBIX JKUBOTHBIX M PACTEHUI».

JlaGopaTopHble U NpaKTHYecKue padoThbl:

[IpaxTuueckas padora Ne 1. «/3yueHue UCKOMAaeMbIX OCTATKOB PACTEHUM U )KMBOTHBIX B KOJIJIEKLIUSAX .

DKcKypcus «IBOJIOLKS OPraHUUECKOro MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYUHbIN WIIM KpaeBEAUECKU My3eil).

Tema 3. OpranusmMsl 1 OKpYy:KalIIas cpeaa.

OKoJorus Kak Hayka. 3aladd M pasleibl SKOJIOTMH. MeTolbl 3KOJOTMYECKMX HCCIIENOBaHUM. DKOJIOTMYECKOE MHPOBO33PEHHE COBPEMEHHOIO
4eJI0BEKa.

Cpenbl 0OuTaHMsI OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/1yIlIHAs, TIOYBEHHAs, BHYTPHOPTraHU3MEHHas.

Oxonoruueckue daktopel. Kimaccudukanus 3xonorudeckux GakTopoB: aOMOTHUECKHE, OMOTUYECKUE U aHTPOTIOTEHHBIE. J[eiCTBHE YKOJIOTMYECKUX
(bakTOpOB HA OPraHU3MBI.

AbuoTtnueckue GpaKkTopbl: CBET, TEMIIEpaTypa, BIaxkHOCTh. DoTonepuoausM. [IpucnocobieHuss opraHu3MoB K JIeHCTBHIO a0MOTHYECKUX (aKTOPOB.
buonornueckue puTMBI.

buotnueckue daxtopsl. Buasl 6MOoTHUECKHX B3aMMOAECUCTBUNA: KOHKYPEHIIMS, XUITHUYECTBO, CUMONO03 U ero ¢opmsbl. [lapazutusm, koomneparus,
MYTyajau3M, KOMMEHCAJIH3M (KBapTHPAHCTBO, HAXJEOHWYECTBO). AMEHCATU3M, HEUTpanu3M. 3HaueHHE OMOTHUYECKHX B3aUMOJCHCTBUN s
CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH Monyisaiuu. OCHOBHbIE IOKa3aTeNu MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTpalusl. JJuHaMUKa YHUCIEHHOCTH TOMYJISLUN U €€ peryJsiusl.

JdeMoHcTpanum:



[Toptpetsr: A. I'ymboasaT, K. @. Pynse, 3. ['ekkens.

Tabmuier u cxeMmsl: kapta «[Ipupogasie 30HBI 3eminy, «Cpenbl 00UTaHusS OpraHU3MOBY, «DoTonepuoausmy», «llomymsmumny, «3aKOHOMEPHOCTH
pocTa YHCICHHOCTH MOMyIAun HHPY30puu-Tyhenbkm», «Ilumessie nenm.

JlaGopaTopHble U NpaKTHYecKue padoThbi:

Jlaboparopuas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PaCTEHUN U3 Pa3HBIX MECT OOUTAHUSI.

JlaGopatopnas paborta Ne 4. «BiusiHue CBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[Tonc4€r MIOTHOCTH MOMYISIMA Pa3HBIX BUJOB PACTCHHUI.

Tema 4. Coo01iecTBa M DKOJOrHYecKre CHCTEMBbI.

Coo0miecTBo oprannu3MoB — 6uoreHo3. CTpYKTypbl OMOIIEHO3a: BUIOBAsl, MPOCTPAHCTBEHHAs, Tpoduueckas (muiesas). Buasi-nomuHanTel. CBI3u
B OHOIICHO3E.

Dkonornueckue cuctemsl (skocucteMsbl). [lonstre 06 3xocucteme u O6uoreomneHo3e. OyHKIMOHATBHBIE KOMIIOHEHTHI 9KOCUCTEMBI: MPOIYIIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeliecTB ¥ MOTOK SHEPTUH B SKocUcTeMe. Tpoduueckue (MUIIeBbie) YpOBHH 3KocucTeMbl. [lumieBsie nemnu
u cetd. OCHOBHBIE MTOKA3aTeIHN SKOCUCTEMBI: OMoMacca, MPOayKIIHs. DKOJIOTHYECKUEe TUPAMU/IBL: IPOIYKIIUHU, YACICHHOCTH, Onomacchl. CBoicTBa
9KOCUCTEM: YCTOMYUBOCTD, CAaMOpPETyIIsinusl, pazButue. Cykieccus.

[Ipupoanbie 3K0oCcUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO WJIM IMIMPOKOJIUCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE AKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOOdIKOocHCTEeMBI. buonornueckoe W XO3SHWCTBEHHOE 3HAYEHUE arpodKOCHCTEM H
ypOOIKOCUCTEM.

buopaznoobpasue kak GpakTop ycToMunBoCTH S3KocucTeM. CoxpaHeHne OUOIOrHYecKoro pasHooOpas3us Ha 3emiie.

VYuenue B. U. Bepuazackoro o 6uocdepe. I'panutipl, coctaB u cTpykTypa ouochepsl. Kupoe BemiectBo u ero ¢pyakuun. Ocodbennoctu 6uochepnr
KakK TJI00aJIbHOW SKOCHUCTEMBI. JIHHaMHYecKoe paBHOBECHE U 0OpaTHasi CBsI3b B Orocdepe.

KpyroBopoTsI BemiecTB 1 OHOTreOXMMHYECKHE IUKITBI AJIEMEHTOB (yTiiepoa, a3oTa). 30HaIbHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.
YenoseuecTBO B Onocdepe 3emiu. AHTPONIOTeHHbIE H3MeHEeHHs B Ouocdepe. ['1o0anbHbIe 3KOTOTHYECKHE TPOOTIEMBI.

CocymecTBoBaHuEe TIPUPOJLI U denoBedecTBa. CoxpaHeHHEe OHMOpa3HOOOpa3usi Kak OCHOBA yCTOWYMBOCTH Omocdepbl. OcHOBA parmoHaIBHOTO
YIpaBJICHUS TPUPOTHBIMH PECYPCAMH M X UCIIOIb30BaHue. JloCTHKeHNsI OMOJIOTHH M OXpaHa MPUPOIBI.

JdeMoHcTpanum:

[optpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpr u cxembl: «[lumessie 1enu», «buoreHo03: cocTtaB U CTpyKTypa», «lIpupomubie coobmectBay, «llemn murtanmsy, «IKOIOTHYECKas
nupamuna», «buochepa u yenoBek», «IKOCHUCTEMA UIMPOKOIHUCTBEHHOTO Jiecay, «IKOcHCTeMa XBOWHOro jeca», «buoueHo3 Bomoémay,
«ArporeHo3», «lIpumepHble aHTPONOreHHbIE BO3ACHCTBUSA Ha MPUPOAY», «BakHEHIINe UCTOYHUKH 3arpsA3HEHUs BO3AyXa M TPYHTOBBIX BOJ»,



«ITouBa — BaxHelmas cocraBisoomas Ouochepb», «PakTopbl Aerpaganuu 1nous», «llapHukoBbiil 3ddexT», «PakTopsl PaJUOAKTUBHOIO
3arpsi3HeHust Omocgepb», «OO0mas crpykrypa Ouocdepb», «PacmpocTpaHenue >xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopot yriepoza B 6uocdepe», «KpyroBopor a3ora B IpUpOIE».

Ob6opynoBanue: Mojenb-anmuKanus « Tunnyasie OuoneHo3b», repdapuil «PacturtenbHble coodlecTBa», Komiekuun «bruonenosy, «Bpeaurenu
BOXHEHIINX CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», repOapuu M KOJUIEKIMH PACTEHUM M YKUBOTHBIX, NPHHAJUICKALINE K Pa3HbIM HKOJOTHYECKUM
rpymnmnam ogHoro Buna, Kpacuas kaura Poccuiickoit @enepannu, n300pakeHus: OXpaHsIeMbIX BUIOB PACTCHUN U )KUBOTHBIX.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

Cornacao ®I'OC COO, ycraHaBiuBailoTCs TpeOOBaHMA K PE3y/lbTaTaM OCBOCHHs OOYUYAIOMIMMUCS MPOTPaMM CpeIHEro oOmero odopa3zoBaHus:
JIMYHOCTHBIM, MCTAIIPCAMETHBIM U MMPCIAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMUYHOCTHBIX PE3yJabTaTOB OCBOEHHUS IpenMera «buonorusy BbLIEIEHBI CIENYIOLINE COCTABISAIOIINE: OCO3HAHHE O0Yy4YaroUMMUCS
POCCUMCKON TI'PakIaHCKOW MJACHTHYHOCTH — IOTOBHOCTHM K CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOONPEAEICHUIO, HAINYME MOTHUBALMMU K
o0yueHHuI0 OHONIOTHH, IIeNICHANPABIECHHOE Pa3BUTHE BHYTPEHHUX YOEKACHHM JTUYHOCTH HA OCHOBE KIIIOYEBBIX IICHHOCTEH M HMCTOPUYECKUX
TpaauLUN pa3BUTHUS OUOJIOTMYECKOTO 3HAHMSI, TOTOBHOCTh U CIIOCOOHOCTh O0YYArOIIMXCSl PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH [IEHHOCTHO-
CMBICIIOBBIMH YCT@HOBKAaMHM, IMPHUCYIIUMH CHUCTEME OHMOJOTHYECKOrOo OOpa3oBaHMs, HAJIHMYUE HKOJOTHYECKOTO MPABOCO3HAHUS, CHOCOOHOCTH
CTaBUTh LEJIN U CTPOUTD KU3HCHHBIC IIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMeTa « buoorush T0CTUralTCs B €AMHCTBE YUeOHOM U BOCIIUTATEIbLHON AESITEIbHOCTH B COOTBETCTBUH C
TPaAULIMOHHBIMU POCCUUCKHUMH COLIMOKYJIbTYPHBIMH, HCTOPHUYECKUMU M JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE
MpaBWJIaMd W HOpPMaMHu IOBEJIEHUS U CHOCOOCTBYIOT IpOLlecCaM CaMOIIO3HAHUS, CAMOBOCHHUTAHMSI U CaMOpPAa3BUTHS, Pa3BUTHUsS BHYTPEHHEH
MMO3ULIMK JIMYHOCTH, MATPUOTU3MA, YBa)KCHHUS K 3aKOHY M IIPaBONOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy IOKOJIEHHIO, B3aHMHOTO YBaXKEHUS,
OepeXHOTO OTHOUICHHS K KYJIbTYPHOMY HACIHEAWIO W TpPagullisM MHOTOHAlMOHANIBHOTO Hapoaa Poccuiickoit ®denepauuu, mpupoae u
OKpY>Karollen cpene.

JInuHOCTHBIE pe3ynbTaThl OCBOEHMS YyueOHoro mnpeamera «buojorus» IOMKHBI OTpakaTb TOTOBHOCTh U CHOCOOHOCTH OOYyYaromuxcs
PYKOBOJICTBOBAThCSL C(HOPMUPOBAHHOM BHYTPEHHEW TMO3UIIUENH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIMW, MO3UTUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOIIUX TPAJAULIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pacIIMPEHHE KU3HEHHOTO OMBITAa M OMBITA ACSITEIHHOCTH B
MPOLECCE pean3alii OCHOBHBIX HAPABJIECHUH BOCIIUTATEIbHON IEATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kgaHCcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YYaIOLIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBa;

OCO3HaHWE CBOMX KOHCTUTYIIHOHHBIX MIPaB U 00S3aHHOCTEH, YBAXKEHHE 3aKOHA U TIPABOIMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW IEATENHHOCTH MPH CO3JaHUHM YYE€OHBIX MPOEKTOB, PEIICHWH Y4YeOHBIX W TIO3HABATENbHBIX 3ajad,
BBITIOJTHCHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIpeNesATh COOCTBEHHYIO MO3UIUIO IO OTHOUICHHIO K SIBJICHHUSIM COBPEMEHHOM KM3HU U OOBACHATH €€;



YMEHHE YYUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOIMMOCTb KOHCTPYKTHBHOTO B3aMMOJIEHUCTBUS JIIOJCH C Pa3HbIMU YOEKICHUSMU, KYIbTYPHBIMU
LIEHHOCTSAMHU U COLUAIbHBIM IOJIOKEHUEM;

TFOTOBHOCTb K COTPYIHUYECTBY B IPOLECCE COBMECTHOI'O BHIIIOJHEHUS YU€OHBIX, [IO3HABATEIbHBIX M MCCIEN0BATEIbCKUX 33]a4, YBa)KUTEIbHOIO
OTHOIIEHUS K MHEHUIO OMIOHEHTOB MPH 00CYXICHUU CIOPHBIX BOIIPOCOB OMOJOTHYECKOT0 COJIEPIKaHuUs;

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOr0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTh POCCHUICKON TI'pa)kIaHCKOW HICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY HAapoOJy, YyBCTBA OTBETCTBEHHOCTH TEpeN
Poaunoii, ropaoctu 3a cBOit kpaid, cBoro Pouny, CBOI A3BIK U KYJIbTYPY, IPOILIOE U HACTOSAIIEe MHOTOHAIIMOHATIBHOTO Hapoa Poccuu;
[IEHHOCTHOE OTHOILIEHUE K MPHUPOJAHOMY HACJIEIUI0 M MaMATHUKAM MPUPOIbI, JOCTHXKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
TpynAc;

CIIOCOOHOCTH OLIEHMBATh BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTHH, TOHUMAaHUS 3HAYCHHsI OMOJIOTUY B MIO3HAHUH 3aKOHOB
MIPUPO/IBI, B )KU3HU YEIIOBEKa M COBPEMEHHOIO O0IIECTBA;

ujeitHas yoe:x IEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD 32 €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TOBE/ICHUS;

CIOCOOHOCTh OLIEHMBATh CUTYALMIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;
OCO3HAHME JINYHOTO BKJIAJIa B TOCTPOEHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMUTENSM, CO3JaHMIO CEMbHM HA OCHOBE OCO3HAHHOTO TPUHATUS ILIEHHOCTEW CEMEWHOH XHU3HU B
COOTBETCTBHUH C TpaJuLUsIMU HapoaoB Poccuu;

4) 3cTeTUYEeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAA, OOIECTBEHHBIX OTHOIICHUH;
MMOHMMAaHHUE AYMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPA)KEHUIO B PAa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSBIATh KAUeCTBAa TBOPUYECKON TMYHOCTH;

5) puznyeckoro BocnuTaHusi, GopMUPOBAHUSA KYJIBTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0J1arONoJIyYus:

NOHMMaHWe M peaju3alus 370pOBOro M Oe3omacHOro oOpasza >KHM3HM (310pOBOE MUTaHHE, COOJIOACHHWE THUTMEHMYECKUX MPABWII U HOPM,
cOamaHCUpPOBAaHHBINA PEKUM 3aHITHI U OT/bIXA, PETYJspHAs pU3nYecKasi akTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS
K COOCTBEHHOMY (DPH3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;



MOHMMAaHUE LEHHOCTU MPaBUJ MHAWBUIYaJIbHOTO U KOJUIEKTUBHOIO O€30MaCHOrO MOBEACHMS B CUTYALHSX, YIPOXKAIOMIUX 3A0POBbIO M KU3HU
JTIIOJICH;

OCO3HAHUE TIOCTICICTBUI U HEPUSATHUS BPEIAHBIX MIPUBBIYCK (YIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KypeHHUS);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESATEIBHOCTH TEXHOJOTMYECKONM W COIMAIbHON HAMpaBiICHHOCTH, CIIOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH U
CaMOCTOSATENIbHO BBIMOJHATH TAKYIO JIESITEIbHOCTD;

UHTEpEeC K pa3nuyHbiM cdepaM npodhecCHOHANBHON NesSTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccuu u
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUN BCEH KHU3HH;

7) 3K0JIOTMYECKOT0 BOCIIMTAHMS:

HKOJIOTMYECKH 1[eIecCO00pa3HOe OTHOIICHHE K MIPUPOIE KaK HCTOYHUKY KH3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBILICHUE YPOBHS IKOJIIOTUYECKOW KYIbTYPHI: MPUOOPETEHUE OMBITAa TUIAHUPOBAHUS MOCTYIKOB M OLIEHKH HUX BO3MOXHBIX TMOCIEICTBUHN IS
OKpY>Karollen Cpeibl;

OCO3HaHUE II100aIbHOI0 XapaKkTepa dKOJOTHYECKUX IPOo0JIeM U MyTeH UX pPEeLICHMUS;

CIOCOOHOCTH UCMOIB30BaTh MPUOOpETaeMble MIPH MU3yUYEHUU OMOJIOTHH 3HAHUS U YMEHHUS MPHU PEIICHUH MPoOJieM, CBS3aHHBIX C pallMOHaIbHBIM
MIPUPOIONONIB30BaHNEM (COOTIOCHIE TIPABIII MOBEACHHS B TIPUPO/IE, HATIPABIEHHBIX HAa COXPaHEHUE PaBHOBECHS B DKOCHCTEMAaX, OXpaHy BUIIOB,
HKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPUATHE JEHCTBUM, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOJTHON Cpefie, YMEHUE MPOTHO3UPOBATH HEOIATONPHUATHBIE IKOJIOTHIECKIE
MOCJIEICTBHS TIPEANIPUHUMAEMBIX IEUCTBUH U MPEIOTBPAILATH UX;

HaJU4he Pa3BUTOr0 HKOJOTMYECKOTO MBIIUICHHS, YKOJIOTUYECKON KYJIbTYpbI, OMBITA JAESITEIIBHOCTA 3KOJIOIMYECKON HAmpaBI€HHOCTH, YMEHHS
PYKOBOJICTBOBATHCSI UMM B MO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIBLHOMN MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTHUECKOU ESITEIIbHOCTU
HKOJIOTMUYECKOI HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOHN MPAKTUKH, OCHOBAHHOTO Ha
JManore KyJibTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIIEHCTBOBAHME S3BIKOBOM M YMTATEIbCKOW KYJIbTYpPHI KaK CPEJICTBA B3aUMOJICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;



MOHUMaHUe crienu(pUKU OMOJIOTUU KaK HaAYKH, OCO3HAHUs €€ posid B (JOPMUPOBAHUH PAIIMOHATILHOTO HAYYHOTO MBILUICHHUS, CO3JaHUH 1I€TIOCTHOTO
MPEJCTaBICHNUS 00 OKpPYKAIOIIEeM MUpPE KaK O €MHCTBE IIPUPOJIbI, YeIOBEKa M OOIIECTBA, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U peleHun
po0IeM COXpaHEHUs IPHUPOTHOTO PABHOBECHS;

yOeXKAEHHOCT, B 3HAYUMOCTH OWMOJOTMH JJIi COBPEMEHHOW LMBUIM3alMU: OOECHEYEHHs HOBOTO YPOBHS pPa3BUTUS MEAMIIMHBI, CO3JJaHUE
MEPCIIeKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX pelIaTh pecypcHbIe MPOOJIEMbl pa3BUTHS YEJIOBEUECTBA, MOUCKA IyTEH BBIXOAA W3 II00ANbHBIX
HKOJIOTUYECKUX TpolieM M obecredeHus: Nepexoia K yCTOMYMBOMY pa3BHTHIO, PAlMOHAIBLHOMY HCIOJIB30BAaHHMIO MPUPOAHBIX PECYPCOB H
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B MOJIYYCHHH OMOJIOTUYECKUX 3HAHWM B ILIENSAX TMOBBIMICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAy4YHON TPaMOTHOCTH, KaK
COCTaBHOM 4acTH (PYHKIIMOHATBHON I'PAMOTHOCTH 00YyYaromuxcs, popMUPYyeMOii IPH U3y4ECHUH OUOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METO/OB IO3HAHUS, MCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydyaeMble 3HAHUS IS
aHaJIn3a U 0OBACHEHUS SIBJICHUI OKPYKAIOLIEro MUPA U MIPOUCXOJAIINX B HEM U3MEHEHUN, yMEHUE JeJ1aTh 000CHOBAaHHBIE 3aKIFOYEHHSI HA OCHOBE
HAy4YHBIX ()aKTOB M UMEIOIIUXCS IaHHBIX C IIETBI0 MOY4YEHHUs! JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOATEIHHO UCIOIB30BAaTh OMOJIOTMUECKHUE 3HAHUS I PELICHUs IPOoOieM B peabHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HaHUE IIEHHOCTU Hay4YHOH JAEATEIbHOCTU, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U UCCIEN0BATENbCKYIO JAESITEIbHOCTh HHIUBUIYAIbHO U B
rpymnIe;

TOTOBHOCTb U CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHMIO M caMOOOpa30BAaHHIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUH MO OHOJOTMH B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yJabTaTbl OCBOEHMsI y4eOHOro mnpeamera «buosiorus» BKIIOUYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHPOBO33PEHHUS
o0yJaroImuxcs MEeXIUCIHUILUTMHAPHBIE (MEXIpeAMETHbIE) OOIIeHaY4YHble MOHATHS, OTpPaKaloLHe ILEJIOCTHOCTh HAayYHOM KapTHHBI MHpa H
cneun(uKy METOAOB MO3HAHM, HCIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrHs, SBIEHUE, MPOILECC, CUCTeMa, Hay4HbIN (akT,
MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIeJOBaHWE, HAONIOJIEHHE, W3MEpPEHHE, SKCIEPUMEHT U JPYruX), YHHUBEpPCAJIbHbIE
yueOHbIe JecTBHs (IT03HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYIATUBHBIE), oOecnieunBarone GopMrupoBanue (GyHKIIMOHATBHOW IPaMOTHOCTH U
COLMAJIBHOW KOMIIETEHIIMH O0YyYaroluXcs, CIIOCOOHOCTh OOYYaIOIIMXCsl UCIOIb30BaTh OCBOCHHbIE MEXIUCIMIIMHAPHBIE, MUPOBO33PEHUYECKHE
3HaHUS U YHUBEpCAJIbHbIC YUeOHbIE ICHCTBUS B IO3HABATEILHOM U COIMAIbHON MPAKTHKE.

MeTtanpeameTHble pe3ynbTaThl OCBOSHHS MPOTrpaMMbl CPETHET0 00I1IeT0 00pa30BaHusl JOKHBI OTPAKaTh:

Ogi1ajeHne YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:



1) 0a3oBble JOornyecKue JeHcTBHS:

CaMOCTOSITEJILHO (DOPMYIHUPOBATH U aKTYAIU3UPOBATH MPOOJIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

UCIOJIb30BaTh TIPH OCBOCHHWM 3HAHWUW TPHEMBI JIOTUYECKOTO MBIIUICHUS (aHAlW3a, CHHTE3a, CpaBHEHHS, Kiaccupukamuu, 000OIIeHUS),
PacKpbIBaTh CMBICT OMOJIOTMUECKUX MOHATHH (BBIICIATh X XapaKTePHbIC MPU3HAKH, YCTAHABIMBATh CBSA3U C JIPYTUMU MOHSATHSIMH );

OIPECIIATh IEeJIN JIeATEIBbHOCTH, 3a/iaBas MapaMeTpbl ¥ KPUTECPHH UX JOCTHKCHHS, COOTHOCHUTH PE3YJIbTAThl JCATCIBHOCTH C TMOCTaBICHHBIMU
LEJAMU;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS 11 OOBSICHEHUS (PaKTOB U SIBICHUH KUBOU IPUPOIBI;

CTPOUTH JIOTHYECKHE pACCYXIEHHUS (MHIYKTUBHBIC, JCIyKTHBHBIC, II0 QHAJOTMH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B
paccMaTpUBaeMbIX SBICHHSX, (OPMYIUPOBATH BHIBOJIBI U 3AKITFOUCHIS,

HpI/IMeHﬂTL CXCMHO-MOJICJIBHBIC CpeZICTBa JJIA HpeI[CTaBJIeHI/ISI CYH_IGCTBGHHI)IX CBﬂBefI n OTHOHICHI/Iﬁ B I/I3y‘-Ia€MI)IX 6I/IOJIOFI/I‘~IGCKI/IX O6’BeKTaX, a
TAKXKEC HpOTI/IBOpe'-II/Iﬁ pa3H0r0 pOI[a, BBISIBJICHHBIX B paSJII/ILIHI)IX I/IH(bOpMaIII/IOHHBIX HCTOYHHUKAX,

pa3padaTbIBaTh IUIAH PEICHUS MPOOIEMbI ¢ YIETOM aHAIN3a UMCIOIINXCS MAaTePHAIIbHBIX U HEMaTEPUAIBbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JICITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM, OIICHUBATH PUCKH ITOCIICACTBUMN JICATEIILHOCTH;
KOOpI[I/IHI/IpOBaTI) U BBIITIOJIHATH pa60Ty B YCJIOBI/ISIX peaJII)HOFO, BI/IpTyaJIBHOFO n KOM6I/IHI/IpOBaHHOFO BBaHMOHeﬁCTBHﬂ;

pa3BI/IBaTI) eraTI/IBHOC MBIIIJICHUC HpI/I peHIeHI/II/I JKU3HCHHBIX HpO6JI€M.

2) 0a30BBI€e HCCJIEN0BATEIbCKHE TeHCTBHS:

BJIQJICTh HABBIKAMHU Y4E€OHO-HCCIIEIOBATEIBCKON U MPOCKTHOM JIEATEILHOCTH, HABBIKAMHU Pa3pelIeHuUs MPO0JieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMUHBIX METO/IOB ITO3HAHHUS;

HNCITIOJIBb30BaAThH paSJ'II/I‘-IHI)IG BHUBI ICATCIIBHOCTH 110 HOJ'IyLIeHI/IIO HOBOI'O 3HaHUA, €TI0 I/IHTepHpeTaHI/II/I, npeo6pazoBaHH}0 n HpI/IMCHeHI/II-O B y‘I€6HBIX
CI/ITyaHI/ISIX, B TOM YHUCJIC HpI/I CO31JaHNN y‘I€6HI)IX 1 COIIUAJIBHBIX HpOGKTOB;

(GhopMHpPOBATh HAYYHBIM THUI MBIIIJICHUS, BIJICTh HAYYHOH TEPMUHOJIOTHUEH, KIFOUEBBIMH MTOHATUSIMH U METO/IaMHU;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIbHOMN JEATSILHOCTH M KU3HCHHBIX CUTYaIUSX;

BBISIBJIATH HpI/I‘II/IHHO-CJ'IGI[CTBCHHI)Ie CBA3ZU U aKTyaJ'II/I?;I/IpOBaTI) 3az[aqy, BBIIBUT'AaThb FI/IHOTCSY eé pemeHI/m, HaXOIUThb apFYMCHTBI JJISA
JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHHMIA, 3a71aBaTh MapaMeTPhl M KPUTCPUH PEIICHHS,

aHAJTM3UPOBATh MOJYYCHHBIC B XOJIC PEIICHUS 33Jaud pe3yJbTaThl, KPUTHUYCCKH OIICHUBATh MUX JOCTOBEPHOCTb, MPOTHO3UPOBATH M3MCHEHHE B
HOBBIX YCJIOBHUSIX;

aaBaThb OHeHKy HOBBIM CI/ITyaHI/IHM, OLICHUBATH HpHO6peTéHHBIﬁ OIIBIT,

OCYIIECTBIIATH [I€JICHAIIPABICHHBIN MOMCK MMEPEHOCA CPEACTB U CIIOCOO0B JAEHCTBUS B MPO(HECCHOHAITBHYIO CPEY;

YMETh MIEPCHOCUTD 3HAHUS B MIO3HABATEIIBHYIO M MPAKTHUECKYIO 001aCTH JKU3HECITEIIBHOCTH;



YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTeH;

BBIBUTATh HOBBIC WJCH, MPEAJaraTb OPUTHHAIBHBIE TIOIXOIBl W PEIICHUS, CTaBUTHh MPOOJIEMBI U 3a/ladyd, IOMYCKAIOIINE aTbTCPHATHBHBIC
pelieHusl.

3) paGora ¢ ungopmanmei:

OPHUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHGOpMAIUMU (TEKCTE y4eOHOTO IMOCOOMs, HAYYHO-TIOMYJSIPHOW JUTEpaType, OHOJIOTHYECKUX
CIIOBapsiX W CHPAaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax HaHHBIX, B VIHTEpHETE), aHATU3UpOBaTh HH(DOPMAINMIO Pa3IUYHBIX BHUAOB U (OpM
MPEACTABJICHUS, KpUTHUYECKU OILICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(GbopMyIHUpOBaTh 3aIIPOCHI U MPUMEHSThH PA3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE OMOIOrHYecCKOr HHPOpMAIIN, HEOOXOAUMOM Ji BBITOJIHEHUS
yueOHBIX 3a7a4;

MPUOOPETATh OIBIT MCIOIH30BAHUS MHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOTO HCITOJIb30BAHHS
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMANbHYIO (OpMy MpeacTaBieHUs Ouonornyeckoil mHbopManuu (Cxembl, rpaduKH, AUArpaMMbl, TaOIUIIBI,
PUCYHKH U APYTOE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KAa4eCTBE CPEICTBAa IpH paboTe ¢ OMOJOrMveckord WHGOpMAIUei: MPUMEHSATh XUMHYECKHE, (QU3HUYSCKUE U
MaTEeMaTHYECKHE 3HAKHM M CHUMBOJBI, (OPMYJbI, aOOpeBUATypy, HOMEHKIIATYpPY, HCIIOJB30BaTh W MPEOOPA30OBHIBATH 3HAKOBO-CHMBOJIUYCCKUE
CpeICTBa HATJISTHOCTH;

BJIa/IETh HABBIKAMU PACMO3HABAHUS U 3aIIUTH HHPOpMAaIiK, HHHOPMAIIMOHHON 6€30MMaCHOCTH JTMYHOCTH.

OBiajeHne YHMBEPCAIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

1) o0menne:

OCYIIECTBJISITh KOMMYHHMKAIIUM BO BCeX c(epax *KU3HHM, aKTHBHO Y4acCTBOBATh B JHAJIOTEe WM JUCKYCCHHU IO CYIIECTBY OOCYXKTa€MOM TEMbI
(ymMeHue 3a7aBaTh BOIPOCHI, BBICKA3bIBATH CYKIEHHUS OTHOCUTENLHO BBHIMOJHEHMsI TMpeAjaraeMoil 3aJaud, Y4YUThIBAaTb WHTEPECH H
COTJIACOBAHHOCTD MO3UIUI IPYTUX YUACTHUKOB AMATIOTA WA AUCKYCCUH);

pacro3HaBaTh HEBepOalbHBIE CpPEICTBAa OOIIECHUs, MOHMMATh 3HAUECHHUE COIMATBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOHMIMKTHBIX
CUTYaITUH, YMETh CMSTYaTh KOH(QJIUKTH U BECTH MIEPETOBOPHL;

BIIQJIETh PA3UYHBIMU CIIOCOOaMU OOIIEHUS W B3aMMOJCHCTBHS, TOHUMATh HAMEPEHUs IPYTHX JIOACH, MPOSIBIATH YBAKHUTEILHOE OTHOIIEHUE K
cOoOECeTHUKY U B KOppPEeKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO | JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHHS C HCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMECTHAaA 1eATEeJbHOCTh:



[IOHMMAaTh U MCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW M WHAMBHUIYAIbHOM paOOTHI NP pELICHUH OMOJIOTMYECKO MpobiieMbl, 0OOCHOBBIBATH
HE00X0AUMOCTh IPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOACHCTBHS P PEIICHUH yU4eOHOH 3a/1auu;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBUH C yUE€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKI0TO WICHA KOJJICKTHBA,

IIPUHUMATDH LI€JIM COBMECTHOM JEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAMHHUPOBATH ICUCTBUS IO €€ NTOCTHIKEHUIO: COCTaBJIATH IIaH ICUCTBHM,
pacrpenesnarh poyid ¢ yu€TOM MHEHUH Y4aCTHUKOB, 0OCYKAaTh pPe3yJIbTaThl COBMECTHOM paldoThI;

OLIEHUBATh KAYeCTBO CBOETO BKJIAJa M KAXKJIOTO YYACTHUKA KOMaH (bl B OOIIMI pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

IIpeiaraTb HOBbIE IIPOEKTHI, OLICHUBATH UJIEH C ITO3ULIMU HOBU3HBI, ODUTMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYILLECTBIATh MMO3UTUBHOE CTPATErMYECKOE TIOBEJICHNUE B PA3JIMUHBIX CUTYALUSX, IPOSIBIIATH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIMATUBHBIM.
OgyajeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMU 1eHCTBUAMM:

1) camoopranu3anusi:

HCI0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISIBJICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHWUH IIeJIeBble M CMBICIOBBIE YCTAaHOBKHM B CBOMX JEHCTBHSAX M IOCTYHKaxX IO OTHOILEHHUIO K >KUBOH
IIPUPOJIE, CBOEMY 3JJ0POBBIO U 370POBbI0 OKPYKAIOIIIHNX;

CaMOCTOSITENTFHO OCYIIECTBIISITH MO3HABATEIbHYIO JESTEIbHOCTD, BBIABIATH IMPOOJIEMBI, CTaBUTh W (HOPMYIHpPOBATH COOCTBEHHBIC 3aJa4ll B
00pa3oBaTENbHON ACATEIHHOCTH M KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIHO COCTABJIATH IUIAH PeIIeHUs MPOOJIEMbI C YIETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPENOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

pacuIMpsATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHI;

JieJ1aTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHHUBATh MPUOOPETEHHBIN OIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHHUIO IUPOKOH 3pyJUIMU B pa3HbIX 0071acTAX 3HAHUH, OCTOSIHHO TMOBBIIIATh CBOM 00pa30BaTeNbHbIN
U KYJIBTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJILTATOB LIEJISIM;

BJIaJIeTh HaBbIKAMM IO3HABATENbHOM pe(rueKCHUH KakK OCO3HAHUS COBEPLIAEMBIX JEHCTBHIA M MBICIUTENbHBIX IMPOLECCOB, UX PE3yibTaTOB U
OCHOBAHHUH, UCIIOJIB30BaTh MPUEMBI peIEKCHHM ISl OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ceds M APyruX:



IIPUHUMATh ce0s, TOHUMasi CBOM HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYIUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;
IPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYroro 4eJ0BEKa.

INPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpaMMbl COO no 6uonoruu Ha 6a30BOM ypOBHE BKIJIIOYAIOT CHELM(PHUUECKHE A Y4eOHOro IMpeaMera
«buonorus» Hay4Hble 3HAaHUSI, YMEHUS M CIIOCOOBI IEHCTBUI 110 OCBOEHHIO, MHTEPIPETALMU U MTPe0Opa30BaHUIO 3HAHUMN, BUIBI JESITEIBHOCTH 110
MIOJTyYEHHIO HOBOT'O 3HAHMSI ¥ IPUMEHEHHUIO 3HAaHUM B pa3IMYHbIX YUYEOHBIX CUTYallUsIX, @ TAK)XKE B PEAIbHBIX )KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C
ouosorueil. B mporpamme npeaMeTHbIe pe3yNbTaThl MPEACTABICHBI M0 TOAaM O0yUeHHS.

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10 knacce 1ONKHBI OTPAXKATh:

C(OPMHUPOBAHHOCTh 3HAHUNH O MECT€ M POJM OMOJIOTMU B CHUCTEME HAy4yHOI'O 3HAHMUSA E€CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUHM COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTUHbl MHpa M HAy4yHOI'O MHPOBO33PEHMs, O BKJIAZIE POCCUHCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAIEHOW TPAaMOTHOCTH YEIIOBEKA IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/IEPKAHNE OMOJIOTUYECKUX TEPMUHOB U MOHSATHI: )KU3Hb, KJIETKA, OPIraHU3M, MeTa00113M (0OMEH BEIIECTB U MPEBpaICHHE
SHEpPIun), TOMEOCTa3 (CaMOperyislus), YpOBHEBas OpraHU3alMs *KMBBIX CHCTEM, CaMOBOCIIPOM3BEJECHME (PENpOIyKIIHs), HACIEICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U Pa3BUTHUE;

YMEHHE H3Jlaratb OMOJOTHYECKHe TeOpuH (KJIETOYHAsi, XpOMOCOMHAas, MyTallMOHHAs, [IEHTpalbHas JOorMa MOJIEKYJISIpHOM Onosiorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyenus (o meHTpax MHOrooOpasusi U INPOUCXOXAEHUS KylIbTypHbIX pacteHuil H. V. Basuiosa),
OTIpEeEIATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHHUE BJIZIETh METOJaMHM HAayYHOTO MO3HAHUS B OMOJNIOTMU: HAOJIIOJAECHUE M OMHMCAHUE JKUBBIX CHCTEM, NPOLIECCOB U SBJICHUHN, OpraHu3alus U
IpoBe/IeHNE OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BBIIBM)KEHUE TUIIOTE3bI, BBISIBIICHHE 3aBUCUMOCTH MEXAY HCCIeAYEMbIMU BETMYMHAMU, OOBSICHEHNE
MOJIYYEHHBIX PE3yJIbTAaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH U 3aKOHOB, YMEHHUE Je/IaTh BBIBOJBI HAa OCHOBAHUU IOJIYYEHHBIX
pe3yIbTATOB;

YMEHHUE BBLIEIATH CYIIECTBEHHBIE IPU3HAKKM BHPYCOB, KIETOK MNPOKAPHOT M JYKAPHUOT, OJHOKIJIETOUHBIX M MHOTOKJIETOYHBIX OPraHU3MOB,
0COOEHHOCTH TPOLECCOB: OOMEHa BEIIECTB M IPEBpAIICHUS DHEPrUU B KIETKe, (POTOCHMHTE3a, IIACTMYECKOTO M JHEPreTMYECKOro oOMEHa,
XEMOCHHTE3a, MUTO3a, Mei103a, OTUIOA0TBOPEHUS, Pa3MHOKEHHUSI, UHIUBUAYAIbHOTO Pa3BUTHUS OpTaHnu3Ma (OHTOT€HE3 );



YMEHUE NPUMEHSATH MOJIy4YeHHbIE 3HAHMS JUIsl OObACHEHMs] OMOJOTMUYECKUX IPOLECCOB U SIBICHUH, ISl MPUHATHUSA MPAKTUYECKHX DPELIEHUH B
MOBCEHEBHOM KU3HU C LIEJIbI0 00ecreueHus: 0€30MacHOCTH CBOETO 3/I0POBBS U 310POBbsSI OKPY)KAIOLIUX JIOJIEH, COOMIOICHUST HOPM I'PaMOTHOTO
MOBEJICHUS B OKPYKAIOIICH MPHPOMHON cpene, MOHMMaHUE HEOOXOJMMOCTH WCIIOJIb30BAHUS JOCTHKCHHI COBPEMEHHOW OWOJOTHH H
OMOTEXHOJIOTUH AJIS PAllMOHAILHOTO IPUPOAOIOIb30BAHNUS;

yYMEHHUE peulaTh 3JeMEHTapHble TeHETUUECKUE 3a7auyl Ha MOHO- U JUTMOpPHIHOE CKpEIIMBaHUE, CLEIUIEHHOE Hacllel0BaHUE, COCTABIIATh CXEMbI
MOHOTHOPUAHOTO CKpPEIIMBAaHUS JUISI TPEACKA3aHMsI HACIEIOBAHUS PU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIIOTHATH Ja00paTOpHbIE U MpaKTHUECKUe paboThl, COOII0AATH MpaBUiIa pU padboTe ¢ y4eOHBIM U TAOOPAaTOPHBIM 000PYAOBAHHEM;
YMEHUE KPUTHUYECKU OLICHWBATh M HMHTEPHPETHPOBATH MH(OPMAIMIO OMOJIOIMYECKOro COAEP)KaHUs, BKIIIOYAIOILYIO NCEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBa MacCOBON MH(pOpMAIMK, HAyYHO-IOMYJISIPHbIE MaTepHUabl), STHYECKHUE aCIIEKThl COBPEMEHHBIX MCCIIEJOBAaHUI
B OMOJIOTHH, MEIHUIIUHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOIICHUs, 00001Iass OMOIOTHYECKYI0 WH(POPMAIMIO M3 HECKOJIbKUX HCTOYHHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapar 6MoJIOTHH.

[IpenmeTtHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 11 knacce 1OMKHbBI OTPAXKATh!

c(OPMHPOBAHHOCTh 3HAHWK O MECT€ M POJHM OHMOJOTMM B CHCTEME HAy4YHOTO 3HAHHUSA ECTECTBEHHBIX HAYK, B (POPMHPOBAHWU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpa U HAyYHOIO MHUPOBO33PEHHUS, O BKJIA/JE€ POCCHUMCKUX U 3apyOEKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE
6uosiorny, QyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBAaTh COJEpKaHHE OMOJOTMUECKUX TEPMHHOB U MOHATUH: BUA, MOMYJSALHNS, FeHO(GOH], 3BOIIONMS, IBHKYIIUE CHIbI ((PaKTOpbI)
HBOJIIOLUH, MPUCIIOCOOIEHHOCTh OPTaHU3MOB, BHJI000pa30BaHKE, IKOJOTHUECKUE (PAKTOPbI, SKOCUCTEMA, IPOAYLIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
LTI TUTAHUS, SKOJIOTUYECKast MUpaMujia, OuoreorieHo3, onocdepa;

yMEHHE M3/1araTh Ouonoruueckue teopuu (3BosronnoHHast teopust U. JlapBuHa, cUHTETHYECKasi TEOPHs SBOJIOLUH), 3aKOHbl U 3aKOHOMEPHOCTH
(3aponpimeBoro cxoacrsa K. M. bopa, uepenoBanus rinaBHbIX HampaBieHWd u myteit sBomorun A. H. Cesepuosa, yuenus o 6uocdepe B. .
Bepnazckoro), onpenensaTe TpaHULbl UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAYyYHOI'O IO3HAaHUS B OMOJIOTUU: HAONIIOJEHUE U ONMCAHUE KUBBIX CHCTEM, IIPOLECCOB U SIBICHUN, OpraHu3alus u
MpoBeJIeHNE OMOJIOIMYECKOT0 SKCIIEPUMEHTA, BBIIBUKEHHE TUIIOTE3b], BBISBICHNE 3aBUCUMOCTH MEXKIY UCCIIETyEMbIMU BEIMUNHAMU, OObSICHEHHE
MIOJIyYEHHBIX PE3YJbTAaTOB, MCIOJIb30BAaHHBIX HAY4YHBIX IOHATHN, TEOPUH M 3aKOHOB, YMEHHE J€aTh BHIBOJbI HAa OCHOBAaHUU IIOJYUYEHHBIX
pE3yJIbTATOB;

YMEHHE BbIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BUJOB, MOMYJIALNMA, IPOIYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOTeOl€eHO30B M OSKOCHUCTEM, OCOOEHHOCTHM MPOLECCOB: HACIEACTBEHHON W3MEHUYMBOCTH, €CTECTBEHHOrOo OTOOpa, BHUI000pa30BaHUA,



IPUCIIOCOOJICHHOCTH OPraHW3MOB, JEHCTBUS SKOJOTMYECKHUX (PAaKTOPOB Ha OPTaHU3MBI, IEPEHOCA BEIIECTB U IOTOKA YHEPTrHMH B SKOCHCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHHU B 9KOCUCTEMaX CBOECH MECTHOCTH, KPYrOBOPOTa BEUIECTB M OMOT€OXMMHUYECKHX IIMKIIOB B Onochepe;

YMEHUE TPUMEHSTH IMOJyYEHHBIC 3HAHHS JUIsI OObACHEHHsSI OMOJOTHYECKUX IPOLECCOB U SBJICHUH, ISl MPUHATHUSA MPAKTUYECKHX DPEUICHUN B
MIOBCETHEBHOM KM3HU C LENbI0 o0ecredeHust 0e30IMacHOCTH CBOETO 30POBbS M 3/I0POBBSI OKPYKAIOIINX JIFOAEH, COOMIOACHUSI HOPM TPaMOTHOTO
MOBEICHUSI B OKPYKAIOIIEH NpPUPOTHON Ccpeae, MOHMMAaHWE HEOOXOIMMOCTH HCIIOIB30BAHUS JOCTH)KEHUH COBPEMEHHOW OHOIOTHH IS
PaMOHAIBFHOTO MPUPOIOTIOIH30BAHUS;

YMEHHUE pelIaTh 3JeMEHTapHbIe OMOIOTUYECKHE 3a7aul, COCTABIISITh CXEMBI IIEPEHOCA BEIIECTB U YHEPTUU B IKOCUCTEMaX (IIeTIH TUTaHUs);

YMEHHE BBIIOJIHATH Ja0OPaTOPHBIE U MPAKTUYECKUE PadOTHI, COOII0IATh MpaBuia Mpu padboTe ¢ y4eOHBIM 1 JIAOOpaTOPHBIM 000PyI0BaHHEM;
YMEHHE KPUTHYECKH OLICHWBATh U WHTEPIPETUPOBATH WHPOPMAIMIO OMOJOTMYECKOTO COACPIKAHMS, BKIIOYAIOIIYIO IICEBJOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX HMCTOYHHMKOB (CpeICcTBAa MaccoBOW WH(pOpMANNU, HAYYHO-TIOMYJISPHBIE MaTepHajbl), pacCMaTpUBaTh TIO0ATBHBIE IKOJIOTHUYECKUE
poOJIEMBI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC NMHCBMEHHBIE W YCTHBIE COOOIIEHHS, 0000IIas OMONOrHYEeCKyl0 MH(OPMAIMIO U3 HECKOJIBKHX HCTOYHHKOB,
IPaMOTHO UCIIOJIb30BATh MIOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKUX YACOB,
OTBOJIMMBIX HA OCBOEHME KAXKJIOM TEMbI YYEBHOI'O ITPEJIMETA, U BO3MOXKHOCTH
HCIOJb30BAHUS IO 3TOM TEME SJIEKTPOHHBIX (IIU®POBBIX) OBPA3OBATEJIBHBIX PECYPCOB.

10 KJIACC
KouuyecTBO 4acoB
HaumeHnoBaHue pa3/iesioB U TEM
Ne n/m Kontpoabnble Ilpakruueckue  JJIEKTpOHHBIE (1H(POBHIE)
MPOrpamMmbl Bcero
padoThbI padoThI o0pa3oBaTe/ibHbIE PECYPCHI
bu6mmoreka [IOK
1 buomo aK HayKa 2 0.5
HOJOTHA RaK HayR https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX OpraHu3alys 1 bubmorera [JOK
p 1 https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTAB U CTPOEHHUE KIIETKU 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK
HSHEACATEIILHOCTD KICTIH 6 https://m.edsoo.ru/7f41c292
5 Pa3sMHOXKEHME U MHIUBUAYaIbHOE Pa3BUTHE 5 | bubnnorexka [JOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M H3MEHUYMBOCTh g 15 bu6mmoreka [IOK
OpPraHu3MoB ' https://m.edsoo.ru/7f41c292
. Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OHMOTEXHOIOTHHI https://m.edsoo.ru/7f41¢292
bu6mmnoreka [JOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuectBo yacon
HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne /i Konrpoabnsie IIpakruueckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
bu6nmmoreka [IOK
1 2 0 9 1
BOJOLHOHHAA BHOTOTHA https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U Pa3BUTHE KU3HU HA 9 0.5 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYXkaroias cpeaa 5 1 bubmmorexa [IOK
p pyAaiom pel https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4
Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 hitps/m.cdsoo.ru/Ti4 1ecT4
bu6mmoreka IIOK
5 P 2
C3EPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 2.5




IMpuioxenue 1 k padoueii mporpamMmme

KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
N KosmuecTBo yacos JIEeKTPOHHbBIE Hara
[
; - - | (DyHKIUOHAJIbHAS u¢ppoBbie
o/ Tema ypoka Beer Kourpo IpakTn YHKII uugpp 12N (pakr
I JbHBIE yeckue rPaMOTHOCTh oOpa3oBaTe/ibHbIE
0
padoThI padoThI pecypcbl
bubmuorexa [JOK 05.09.24
https://m.edso00.ru/863
buonorus B cucreme
Ha 1 e6122
K https://m.edsoo.ru/863
e632a
MeToabl mo3HaHUI 12.09.24
YKUBOU IIPUPOLBL.
IIpakTuyeckasn
AHaIM3upoBaTh,
padora Ne 1
HHTEPIPETUPOBATH bu6nuoreka [IOK
«Hcnonb3oBanue
1 0.5 JIaHHBIC U JI€JIaTh https://m.edsoo.ru/863
Pa3IUYHBIX
COOTBETCTBYIOILINE e6122
METO/I0B NpH
BBIBOJIBI.
U3yYeHNH
OMOJIOTHYeCKUX
00beKTOB»
buonornueckue Bubnuoteka HOK 19.09.24
CHCTEMBI, IIPOLIECCHI 1 https://m.edsoo.ru/863
U UX U3y4ECHUE 6564
XHUMUYECKUN COCTaB 1 but6mmoreka [IOK 26.09.24




KieTku. Boga n
MHHEPAIBHBIE COJIU

https://m.edsoo.ru/863

e674e

Benxnt. Coctas 1 bu6nmoreka [IOK 03.10.24
5 R — https://m.edsoo.ru/863
e6bb72
depMeHTBl — 10.10.24
OMOJIOTHYECKHUE
KaTaJlu3aTOPHI.
JlabopaTopHas
padora Ne 1 bubnuoreka [JOK
6 «H3yuenue 0.5 https://m.edsoo.1ru/863
KATAJIMTHYECKOM e6b72
AKTHBHOCTH
(¢epmenToB (Ha
npuMepe aMHJIa3bl
WIH KaTajaa3bl)»
bu6mmoreka [IOK 17.10.24
7 Vraesonasl. JInmmae https://m.eds00.1u/863
€6870
bu6mmoreka [IOK 24.10.24
8 Hyraenrostre https://m.edsoo.ru/863
KuciaoTel. ATD
e6dSc
Hcropus u meToibl bubmmoreka [JOK 07.11.24
9 W3YYEHHUS KIIETKU. https://m.edsoo.ru/863
Knerounas Teopus €6e88
10 Kierka xak 14.11.24

OCJIOCTHAA YKHUBas




cucrema

Ctpoenue 21.11.24
3YKapUOTUYECKOMN
KJIETKH.
JlaGopaTopnas
pabora Ne 2 AHamn3upoBaTh
«M3yuenne p ) bu6mmoteka [IOK
HHTEPIPETUPOBATH https://m.edsoo.ru/863
CTPOCHHUS KJIETOK
11 5 0.5 IaHHBIEC U Je1aTh e6ff0
PaCTCHHH, COOTBETCTBYIOIIHE https://m.edsoo.ru/863
YKUBOTHBIX, TPUOOB U
N BBIBO/IBL. e716¢
OakTepuit o
MHKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIpernaparax u
HUX OMHACAHUE
bu6nuoreka [IOK 28.11.24
OOMEH BeIEeCTB UIN
12 https://m.edsoo.ru/863
MeTa00THU3M
e766¢
bu6nuoreka [IOK 05.12.24
doTocuHTE3.
13 https://m.edsoo.ru/863
XeMocHuHTE3
e7¢98
. bubmuoteka [JOK 12.12.24
DHepreTU4ecKui
14 https://m.edsoo.ru/863
o0OMeH
c¢7aae
JKu3HeHHEIN IUKIT CpaBHHBaTh 19.12.24
KJIeTKH. Jlenenue JIAHHBIE U IE7aTh Bubmiotexa IIOK
15 ’ 0.5 https://m.eds00.1u/863

KJIETKH. MHUTO3.
JlaGopatopHas

COOTBETCTBYIOIIIHE
BBIBOJbI.

e7dc4




pabora Ne 3
«Habmronenue
MHTO3a B KJIETKax
KOHYHKA KOpeIKa
JIyKa Ha TOTOBBIX

MHUKpOIIpernapaTax»
Buocuures Oenka. Bbuoauorekxa ]_IOK 26.12.24
16 Peaknus https://m.edso0.ru/863
MAaTPUYHOI'O CUHTE3A e796e
bu6mmoteka [IOK 16.01.25
Tpancnsuust —
17 https://m.edso0.ru/863
ouocuHTe3 OelIKa
e€796¢
Hexinerounsre bu6mmoteka [IOK 23.01.25
18 (bOpMBI )KU3HU — https://m.edsoo.ru/863
BUPYCHI €7540
bubmmorexa [JOK 30.01.25
Dopmbl https://m.edso00.ru/863
19 Pa3MHOXKEHHUS e81b6
OpPraHu3MOB https://m.edsoo.ru/863
e831e
bubmmorexa [JOK 06.02.25
20 Meiios https://m.edsoo.ru/863
e7f4a
O6pazoBanue u AHaIM3upoBaTh, 13.02.25
Ppa3BUTHE ITOJIOBBIX HHTEPIPETUPOBATH bu6mmoreka [IOK
21 KJIETOK. 0.5 JaHHBIE U AeJIaTh https://m.eds00.ru/863
Ormo1I0TBOpEHHE. COOTBETCTBYIOIIHEC e81b6
Jlaboparopnast BBIBOJIBI.




pabora Ne 4
«M3yueHue
CTPOEHMS MOJIOBBIX
KJIETOK Ha F'OTOBBIX

MHUKpOIIpernapaTax»
NunuBuayansHoe bubnuoreka LIOK 20.02.25
22 pa3BUTHE https://m.edso0o.ru/863
OpraHu3MOB €8436
T'eneTuka — Hayka o Buoauorekxa LHOK 27.02.25
23 HACJICJICTBEHHOCTH U https://m.edso0.ru/863
H3MEHYUBOCTH 8612
3aKOHOMEPHOCTHU 06.03.25
HacJIeJOBaHU bubnnoreka IIOK
24 MPU3HAKOB. https://m.edso0o.ru/863
Monorubpuanoe 8878
CKpEIIUBaHNE
JurnbpuHoe 13.03.25
CKpEIMBAHNE. 3aKOH bubnmnorexka HOK
25 HE3aBUCUMOT'O https://m.edsoo.ru/863
HaclaeI0BaHUS e89a4
MIPU3HAKOB
CuensieHHoe 20.03.25
pusaos, mecnonmsno | BromoTexa LIOK
26 0.5 https://m.eds0o.ru/863
Ha60paT0pHa;[ 3aJaHHOMY IIpaBUITY 8c60
pabora Ne 5 T

«3yuenue




27

28

29

pe3yIbTaToB
MOHOTUOPUAHOTO U
TUTUOPUTHOTO
CKpCUIMBAHUS Y
TpOo30(¢UIIBI HA
TOTOBBIX
MUKpOITpernaparax»

I'eneTuka momna.
Hacnenosanue
MPU3HAKOB,
CIICTIEHHBIX C
I1OJIOM

M3MEeHYHBOCTE.
Henacnencrsennas
HW3MCHUYHUBOCTb.
JIaGoparopHas
pabota Ne 6.
N3yuenne
MOANGUKAITTOHHON
H3MEHYHBOCTH,
MMOCTPOEHHUE
BApUALIMOHHOTO
psana u
BapHalMOHHOU
KpUBOW»

Hacnencreennas
N3MCHYNBOCTD.

0.5

0.5

CpaBHHBaTh
JTAaHHBIC U JIeTIaTh
COOTBETCTBYIOIINE
BBIBO/IBI.

AHanmM3upoBaTh,
WHTEPIPETUPOBATH

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

e8c60

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

e8efe

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

e8efe

03.04.25

10.04.25

17.04.25




JlaGopaTopnas
pabora Ne 7.
«AHanu3 MyTauun y
IpOo30(QHITBI HA

JaHHBIC U OC1aTh
COOTBCTCTBYIOIIIHC
BBIBOJBbI.

TOTOBBIX
MHUKpOIIpernapaTax»
bu6mmoteka [IOK 24.04.25
30 I'enetuka uegoBeka 1 https://m.edsoo.ru/863
e8d78
PesepBHblIil ypok. 01.05.25
O000111eH1E IO TEME
31 «HacnencrBeHHOCTE 1
U U3MEHUYUBOCTH
OpraHU3MOBY
bu6mmoreka [IOK 08.05.25
Cenexuus Kak HayKa
32 0 1 https://m.edsoo.ru/863
porece 9214
Metonasl u 15.05.25
bu6mmoreka [IOK
JIOCTVKEHUS
33 . 1 https://m.edsoo.ru/863
CEJICKIINH PacTCHUN 0214
U KUBOTHBIX
buorexuonorusa xak bu6mmoreka [IOK 22.05.25
34 OTpaciib 1 https://m.edsoo.ru/863
MPOU3BOJICTBA €9336
OBHIEE KOJIMYECTBO
YACOB I10 34

I[TPOTPAMME




11 KJIACC

N KosauuecTBo 4acoB DJIeKTPOHHbIE Jara
[
; - - OYyHKUHHOHAILHAS npposbie
n/  Temaypoxa Beer KonTpo IpakTn YHKII uugp nJiaH dakr
o JIbHBIE YyeCKUue rpaMmoTHOCTDb OﬁpaSOBaTe.lIbeIe
0
padoThbI padoThbI pecypcbl
bubnnoreka IIOK 05.09.24
OBOIIONUS U
METONEL 68 H3VICHIS 1 https://m.edsoo.ru/863
AL Ee I ead0e
Ucropus pazButus bubnuorexa [HOK 12.09.24
npeACcTaBICHUN 00 1 https://m.edsoo.ru/863
HBOJIOIIAN €9570
bubnuorexa [JOK 19.09.24
MuxkposBonronus 1 https://m.edsoo.ru/863
edcle
[Tomymsius kak 26.09.24
JJIeMEHTapHAs
€IMHUIIA BUJA U
9BOJIIOLIHH. CpaBHuBath U
bu6mmoreka [IOK
JlabopaTopHas Jienarb
1 0.5 https://m.edso0.ru/863
padora Ne 1 COOTBETCTBYIOLINE 00c6
«CpaBHeHHE BHI0B BBIBO/IBI.
no
Mopdooruyeckom
Y KPUTEPHIO»
JIBHXKyIIHE CUJTBI 1 bu6nuoreka [IOK 03.10.24
(anmemeHTapHbIe https://m.edsoo.ru/863




(haKkTOPbI) IBOIOIHH

e9da4

. bubmuorexa [JOK 10.10.24
EcrecTBeHHbI
6 oT6O 1 ro OpMBI https://m.edso0.ru/863
P P e9ed0
PesynbTaTel 17.10.24
IBOJIIOLINHU:
MPUCTIOCOOJICHHOCTh
OpPraHU3MOB U
AHanu3upoBaTh,
BUI000pa3oBaHue.
HUHTEPIPETUPOBATH bu6nuoreka [IOK
JlabopaTopnas
7 0.5 IaHHBIE U OENAaTh https://m.edsoo.ru/863
padora Ne 2 COOTBETCTB ue e9fde
«Onucanue yiomt T
BBIBO/IBI.
NMPHUCIOCO0JEHHOCT
U OpraHu3ma u eé
OTHOCHTEJIbHOI0
XapakTepa»
HaHpaBHeHI/ISI u Bubnuoteka ]_IOK 24.10.24
8 IIyTH https://m.edsoo.ru/863
MaKpO3BOJIOIMH edcle
9 Heob6patumocts 07.11.24
SBOJTIOLIUA
Hcropus xu3Hu Ha 14.11.24
10 3emiie 1 METOJBI €€
W3YYICHHUS
I'unotessr but6mmoreka [IOK 21.11.24
11 MIPOUCXOXKACHUSA https://m.edsoo0.ru/863

JKU3HU Ha 3emiie

ea5ab




PazButHe xu3Hu HaA
3emiie 10 3paM U

bu6nmmoreka [IOK

28.11.24

12 -~ https://m.edso0o.ru/863
eabbe
OCHOBHBIE ITaIbI 05.12.24
SBOJIIOLIUH
PacTUTEIBHOTO U
YKUBOTHOTO MHpa. AHaM3UpOBaTh,
[TpakTrueckas MHTEPIPETUPOBaTh  Bubanoreka IJOK
13 paborta Ne 1 0.5 JIAaHHBIC U JIeNaTh https://m.edso00.ru/863
«M3yuenne cooTBeTcTByroImMe  eadbc
HCKOITAaeMbIX BBIBOJIBL.
OCTAaTKOB PACTCHUI
U )KUBOTHBIX B
KOJUTCKIIHASIX )
CoBpeMeHHas bu6nuoreka [IOK 12.12.24
14 cucTeMa https://m.edsoo.ru/863
OpPraHu4YecKkoro mMupa eca48e
TS —. bu6nuoreka [IOK 19.12.24
15 https://m.edsoo.ru/863
(aHTpOMOreHe3)
eac2c
JIBrXKyIIKE CUIIBI bu6mmoteka [IOK 26.12.24
16 (paxropsr) https://m.edsoo.ru/863
aHTpOTIOTeHe3a ead44
17 OCHOBHBIE CTaINHN 16.01.25
ABOJIIOIIUN YEJIOBEKa
18 Yenoseueckue packl CpaBHuBaTh U bubnmnorexka HOK 23.01.25




U IIPUPOJHBIE
aJlanranuy 4eJ0BeKa

J€J1aTh
COOTBCTCTBYIOIIIHC
BBIBOJBbI.

https://m.edsoo.ru/863

eaea

19

PesepBHbIii ypOK.
O06o00611eHNE 10 TEME
«Bo3HHMKHOBEHHE U
pa3BUTHE )XKU3HU Ha
3emie»

30.01.25

20

21

DKOJIorus Kak HayKa
Cpenpl oOuTaHus u
IKOJIOTHYECKUE
(hakTophI

bu6mmoteka [IOK
https://m.edsoo.ru/863

eafec

06.02.25
13.02.25

22

AbuoTtnueckue
(bakTopHI.
JlaGopatopHas
pabota Ne 3.
«Mopdoomnoruueckue
0COOEHHOCTH
pacTeHui U3 pa3HbIX
MECT OOUTaHUSI».
Jlaboparopnast
paborta Ne 4.
«BnusHue cBeta Ha
POCT U pa3BUTHE
YEpPEHKOB KOJIEyCa»

0.5

AHanu3upoBars,
UHTEPIPETUPOBATH
JTaHHBIE U JI€TaTh
COOTBETCTBYIOILINE
BBIBO/JIBI.

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

ebl0e

20.02.25

23

buotnueckue
(bakTopbl

bu6mmoreka [IOK
https://m.edsoo.ru/863

27.02.25




eb348

24

25

26

DKOJIOTHYECKHUE
XapaKTEPUCTUKHU
MONYJISILHH.
[IpakTuueckas
pabota Ne 2
«Iloncuér
IJIOTHOCTHU
MONYJIALIMM pa3sHbIX
BHUJIOB PAaCTEHUI»

Coo01mecTBa
OpraHU3MOB —
OHoIEeHO3
DKOJIOTHYECKHE

CHCTEMBI
(9KOCHCTEMBI)

0.5

AHanu3upoBaTh,
UHTEPIPETUPOBATH
JAaHHBIC U JIeTIaTh
COOTBETCTBYIOIIINE
BBIBO/IBI.

bu6mmoteka [IOK
https://m.edsoo.ru/863

eb46a

bu6mmoteka [IOK
https://m.edsoo.ru/863

eb46a

06.03.25

13.03.25

20.03.25

27

28

OcHOBHBIE
IOKAa3aTelIn
9KOCHUCTEMEL.
OKOJIOTUYECKHE
MUPaAMU/IBI.
CBoiicTBa
9KOCHCTEM.
Cyxkueccus
IIpupoaHsie
9KOCHUCTEMEI

AHanu3upoBars,
UHTEPIIPETUPOBATH
JTaHHBIE U JI€TaTh
COOTBETCTBYIOILINE
BBIBOJIBI.

bu6mmoreka [IOK
https://m.edsoo.ru/863

eb5fa

03.04.25

10.04.25

29

AHTpPONIOT€HHBIE

17.04.25




O9KOCHCTEMbI

buocdepa — bubnmoreka [JOK 24.04.25
30 rio0anbHas 1 https://m.edsoo.ru/863
JKOCHCTEMA 3eMIIH ebb5Se
3aKOHOMEPHOCTH bubnuoteka LIOK 01.05.25
31 CYIIIECTBOBAHUSA 1 https://m.edsoo.ru/863
ouocdepsl ebdl16
1 YemnoBeuecTBo B | 08.05.25
ounochepe 3emin
CocyiiecTBoBaHue bubmoreka [IOK 15.05.25
33 MIPUPOJIBI U 1 https://m.eds00.ru/863
4eJ0BeYeCTBA ebale
PesepBHbIil ypok. 22.05.25
O06001eHe TeMbI
34 «CoobmrecTBa u 1
9KOJIOTUYCCKHE
CUCTEMBI»
OBIIEE KOJIMYECTBO
YACOBIIO 34 2.5

I[TPOT'PAMME




IMpuioxenue 2 k padoueii mporpamMmme

ITPAKTHYECKAA YACTD 11O TIPEJIMETY «bHOJIOT'US1»

10 KUIIACC
Ne KoJ1-Bo yacos
u/n HanMenoBame Konrpoabubie IIpakTuueckue Nara
padoThI padoThI
| [TpakTuueckas pabota Ne 1 «/cnonap3oBaHUE pa3NTUYHBIX METOIOB IIPU 0.5 12.09.2024
M3YYEeHUU OMOJOTHYECKHX O0BEKTOBY
) Jlaboparopnas padota Ne 1 «3yueHune kaTaluTHYECKON aKTUBHOCTU 0,5 10.10.2004
(dbepMeHTOB (Ha MpUMepe aMUiIa3bl WM KaTanas3bl)»
JlaboparopHnas pabota Ne 2 «3yueHue cTpoeHUs KIETOK pacTEHH, )KUBOTHBIX, 0,5
3 rpuOOB U OaKTepuii O MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnapaTax u ux 21.11.2024
ONMCAHUE»
4 JlaGopatopHas pabota Ne 3 «HabnroneHue MuTo3a B KJIeTKaX KOHUMKA KOpeIKa 0,5 19.12.2024
JyKa Ha TOTOBBIX MUKpPOIIpernapaTax»
5 JlaGopaTtopHnast pabota Ne 4 «3yueHue CTpOeHHUsI MOJOBBIX KJIETOK Ha TOTOBBIX 0,5 13.02.2004
MUKpOTIpenaparax»»
6 JlabopaTtopHnas pabota Ne 5 «3yueHnue pe3ynabTaToB MOHOTUOPUIHOTO U 0,5 50.03.2024
JTUTUOPUITHOTO CKPEIIMBAHUS Y JPO30(HITBI HAa TOTOBBIX MUKPOITpETIapaTax»
. JlaGopatopHas padota Ne 6. 3yuenne Moau(pUKallMOHHON U3MEHYMBOCTH, 0,5 10.04.2004
MOCTPOCHHME BapUAIIMOHHOTO PsAJia U BapUALMOHHONW KPUBOI
2 JlaGopaTtopHnast pabota Ne 7. «AHanu3 MyTaruii y 1po30¢ bl Ha TOTOBBIX 0,5 17.04.2004
MUKpOTIpenaparax»»




11 KIIACC

KoJ1-Bo yacoB

Ne
w/n HanMenoBame Konrtpoabubie IIpakTuueckue Nara
padoThI padoThI
Jla6 6ota Ne 1 «C 0,5
| aboparopnas padota Ne 1 «CpaBHeHHe BUIOB 10 MOp(OIOrHuecKoMy 26.09.2024
KPUTEPHUIO»
) JlaboparopHas pabota Ne 2 «Onucanue NpucrnocoOIeHHOCTH OpraHu3Ma u eé 0,5 17.10.2024
OTHOCHUTEJIBHOTO XapaKTepay o
3 [TpakTuyeckas padora Ne 1 «/3ydeHne HCKOMIaeMbIX OCTaTKOB PAaCTEHUH U 0,5 05.12.2024
JKUBOTHBIX B KOJUTCKITHSIX)
Jlaboparopnas padota Ne 3. «Mopdonorudeckre 0COOEHHOCTH pacTEHUM U3 0,5
4 pa3HbIX MecT oouTanus». JlabopatopHas padora Ne 4. «BnusiHIe cBeTa Ha pOCT 20.02.2025
Y pa3BUTHE YEPEHKOB KOJIEYCa»
IT 6ota No 2 «I1 & i 0,5
5 pakTudeckas pabora «[ToacuéT MIOTHOCTHU MOMYSIUN pa3HBIX BHIOB 06.03.2025

pacTeHun»




IMpuioxenue 3 k padoueii mporpamMmme

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

* buonorus, 10 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., PyobuoB A.M. u apyrue /Ilox pen. Ilaceunmka B.B., AknumonepHoe o01iecTBo
«M3parenscTBO «lIpocBemenune»

* buonorus, 11 xmace/ Ilaceunuk B.B., Kamenckmii A.A., Pyonmos A.M. um npyrue /lIlon pen. Ilaceunumka B.B., AxumonepHoe o00IIecTBO
«M3nparenbcTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

[Tporpamma: [Iporpamma o 6uosioruu it 00meoOpa3oBaTeNbHbIX MIKOJ (cOopHUK buomorusi. Paboune nmporpammel. [IpeamerHas muHuS y4eOHUKOB
«JInnns xu3Hu». 10—11 knaccel: yue6. nocobue as o0ieodpa3zoBaTenbHbIX. Opranu3anuii: 6a3oBelii yposens / B. B. ITaceunuxk, I'. I'. IlIBenos, T.
M. E¢pumoBa. — M. : [Ipocsenienue

Metoanueckoe nocobue k yueOHuky A. A. Kamenckoro, E. A. Kpukcynora, B. B. [laceunuka «buonorus. O6mas Ouonorus. 10—11 kmacchl.
ba3zoBbrit YPOBEHBY.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Karanor mudpoBoro o6pazoBareabHOro KoHTeHTa https://lesson.academy-content.myschool.edu.ru/06/10

2. Poccuiickas anekTpoHHas mkona https://resh.edu.ru/subject/5/11/

3. Poccuiickas anextponHas mkomna https://resh.edu.ru/subject/5/10/
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