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IHHOACHUTEJBbHAA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHMH TEOPETHUECKYIO OCHOBY JJIsi ONpeAeNieHUs! MOAXOA0B K
(dbopMHpOBaHUIO COAEpKaHUS yueOHOro npenmera «bHONOTHsA» COCTAaBUIN: KOHIENTYaJbHBIE MOJIOKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COIEpX aHUs, Pe3yJbTaTOB OOy4YEeHHS] U TPEOOBaHMMA K
YPOBHIO TIOATOTOBKH BBITYCKHHUKOB, MOJOXEHHUS 00 OOIMX IeNsAX W TNPHUHLIUINAX, XapaKTEePU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeaHero odmero obpaszoBanus B Poccuiickoit deneparuu, a Takxe
MOJIOKEHUST O crernuduke Ouojoruu, e€ 3HAYCHWH B IO3HAHMM KUBOH MNPHUPOIBI M OOECIeYeHUU
CYLIECTBOBaHMsI 4ejoBeueckoro odbmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM, ONPEIEICHbI OCHOBHBIE
(byHKIHU TPOTrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o 6uosioruu AaéT MpeacTaBiIeHUE O IENsIX, 00 00IIel cTpaTeruu 00yUeHHU s, BOCTIUTAHUS
U pa3BUTUS OOYy4alOIIUXCS CpeACcTBaMU y4yeOHOro mnpenmera «buosnorus», ompeznenser o0s3aTerabHOE
MpEeIMETHOE COJIep’KaHUE, €ro CTPYKTYpYy, paclpelelieHHe MO pas3lieiaM U TeMaM, PEKOMEHAYEMYIO
MOCTIeIOBATEIbHOCTh M3YYEHHUSI Y4eOHOTO Marepuaia ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX
CBSI3€H, JIOTMKHA 00pa30BaTEILHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEH 00yJarOIIMXCsl.

B mporpamme mo OHMONIOTHM TakkKe YUWUTBHIBAIOTCS TPEeOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM M IMPEAMETHBIM pe3ylibTaTaM 00y4deHHs B (POPMUPOBAHUM OCHOBHBIX BHUIOB y4eOHO-
MO3HABATEIBHON  JIeATENbHOCTH/Y4eOHBIX  JEHCTBHI  OOydYalOIIMXCS TI0 OCBOCHHMIO  COAEpIKaHUS
OMOJIOTHYECKOTO 00pa30BaHUs.

B mporpamme mno Owmonmormm (10-11 kiaccel, 0a30BbIii YpOBEHBb) peaJM30BaH MPUHIHI
MIPEEeMCTBEHHOCTH B HM3Y4YeHHM OHOJIOTHH, Ojaronaps yeMy B HEl MpOCMAaTpUBAETCS HANpaBICHHOCTh Ha
pa3BUTHE 3HAHUH, CBA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHUs, HEHHOCTHBIX
OpUEHTAIMM JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, MPEJCTaBICHUN O 3J0pOBOM 00pasze KHU3HU HU
Oepe’)kHBIM  OTHOILICHMEM K OKpyXatomeld mnpupoaHoil cpene. Ilostomy Hapsay ¢ uU3ydeHHEM
0011e0HO0JIOTMYECKUX TEOPH, a TaKKe 3HAHUN O CTPOEHUH >KMBBIX CHCTEM Pa3HOTO paHTra U CYIIHOCTH
OCHOBHBIX IIPOTEKAIOIINX B HUX MPOIECCOB B MPOrpaMMe 10 OUOJIOTUH YAEICHO BHUMAHUE HCTIOJIb30BAHHIO
MOJIYUEHHBIX 3HAHWNH B TIOBCEJHEBHOM J>KM3HM Uil pEIIeHUs NPUKIATHBIX 3a7ad, B TOM YHCIE:
npoUIAKTUKA HACIEICTBEHHBIX 3a00JICBaHUN YEJOBEKa, MEIUKO-TeHETUYECKOTO KOHCYIbTHPOBAHUS,
00OCHOBaHHUS HKOJIOTMUECKU IEIecO00pa3HOro IMOBEIACHHS B OKpY’Kalolllel MPUPOTHON cpene, aHalu3a
BIIMSIHUS XO3SIICTBEHHON JIEATENFHOCTH YEJIOBEKAa Ha COCTOSHHE MPUPOIHBIX U UCKYCCTBEHHBIX HKOCHUCTEM.
Ycunenne BHUMaHUS K MPUKIAIHONW HAmpaBICHHOCTH y4eOHOTo mnpeamera «buonorus» MNpoIWKTOBAHO
HEOOXOJUMOCTBIO O0ECIICYEeHUsI YCIOBMM JJIsl pEIIeHUs OJHOW M3 aKTyalbHBIX 3a/ad IIKOJIHHOTO
OMOJIOTHYECKOTO 00pa3oBaHusA, KOTOpas mpeanonaraeT (GOpMHUPOBaHHE Yy OOYYarONIUXCS CHOCOOHOCTH
alanTUPOBATHCS K U3MEHEHUSM IMHAMUYHO Pa3BUBAIOILETOCS COBPEMEHHOI'O MHpa.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHUs 3aHMMaeT BakHOoe MecTo. OHa obecrieunBaeT
¢dopmupoBaHue y OO0ydYaromuXcs IMPEACTaBICHUH O HAay4yHOW KapTHMHE MHUpA, PAacHIMpseT M 0000IaeT
3HAHUA O KHUBOU MpUpoJE, €€ OTIIMYUTENIbHBIX PU3HAKAX — YPOBHEBOW OpPraHU3allvy U SBOJIIOIHH, CO3IAET
yCIOBUS JUIA: TIO3HAHUS 3aKOHOB JKMBOM TPUPOAbI, (OpMHUPOBaHUS (DYHKIIMOHAJIBHOW T'PaMOTHOCTH,
HABBIKOB 3/I0pOBOT0 U 0e30macHOro o0pasza *U3HU, SKOJOTHUYECKOTO MBIIUIEHHUS, [IEHHOCTHOTO OTHOILIEHUS
K JKUBOU IIPUPOJIE U YEIIOBEKY.

Bbonbuioe 3HaueHne OHOJIOTHS MMEET TakKe JUIsl PELICHHUS] BOCIUTATENbHBIX W Pa3BUBAIONIMX 33134
cpeaHero oomero o0pa3zoBaHMA, colMaIM3alMu oOydarommxcs. M3yuenuwe Ouonoruu obOecreunBaeT
yclloBUsL Ui (POPMUPOBAHUSI MHTEIJIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX M MH(QOPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYIbTYphl, CIOCOOCTBYET MHTETpallyd OWOJIOTMYECKUX 3HAHUU C MpPEICTAaBICHUSIMU U3
JIPYTUX Y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (PU3MKU, XUMHHM U reorpaduu. Ha3zBaHHble MOJOXKEHUS O
npeJHa3sHaueHUH Y4eOHOro mnpenmeTra «bHOOTHS» COCTaBMIM OCHOBY JUISl OINpPENENICHHUS IMOJIXOAO0B K
0TOOpY U CTPYKTYPUPOBAHUIO €TO COACPKAHMSI, IPEICTABICHHOIO B IPOrpaMMe o OHOJIOTHH.

OTt60p comepxanusi yueOHOTO Mpeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C TO3UIUI
KYJIbTYPOCOOOPA3HOrO MOJAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYalOUIUECs JOJKHBI OCBOMTH 3HAHUS U
yMEHUS, 3HauuMble 17 (OPMHPOBAaHUS OOIIEH KYyJIbTYpHl, OIpPEICNAIONNe aJeKBATHOE IOBEICHUE
YEJIOBEKa B OKpPYXKAIOIIEeH MPUPOTHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOW KU3HU W TPAKTUYCCKOM
nestenbHOCTH. Oco00e MECTO B 3TOM cUCTEeMe 3HAHUN 3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPbIE CITy»KaT
OCHOBOW 1Jisi (pOPMHUPOBAHUSI TIPEJCTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHE MHpa H
LEHHOCTHBIX OPHEHTALMSIX JINYHOCTH, CIIOCOOCTBYIOIINX I'yMaHH3AIMHU OHOJIOTUYECKOT0 00pa30BaHMs.



CrtpykTypupoBaHHE COACpXKaHHS y4eOHOTO MaTepuana B MporpaMme Mo OMOJIOTHH OCYIIECTBIICHO C
y4€TOM TNPUOPUTETHOIO 3HAYEHMS] 3HAHUNM OO0 OTIMYUTENBHBIX OCOOCHHOCTSIX HBOM HPHUPOIBI, O €&
YPOBHEBOH OpraHW3allid M JBOJIONWU. B COOTBETCTBMU C 3THM B CTPYKType yd4eOHOro mpeaMera
«buosorus» BbleNeHBI CIEAYIOUIUE colep)KaTelabHble JIUHUU: «bronorus kak Hayka. MeToJsl Hay4HOTO
no3HaHusm», «Kierka kak 6uonorudeckas cucremay, «Opranu3M Kak Ouonorndeckas cucreMay, «Crucrema u
MHOT000pa3ue OpPraHu4eckoro MHpay», «IBOJIOLMS KUBOH HPUPOIBD», «IKOCUCTEMBI U MPHUCYIIHE UM
3aKOHOMEPHOCTU.

Lenp uzyuenus yueObnoro npeamera «buonorus» Ha 0a30BOM YpOBHE — OBJaJieHHE O0y4YaIOUTUMUCS
3HAHUSMH O CTPYKTYPHO-(QYHKIIMOHATHHOW OPraHU3alliy JKUBBIX CHCTEM PAa3HOTO paHra M MpHUOOpETeHHE
YMEHUW HMCTOJIB30BaTh 3TH 3HAHUS /I TPAMOTHBIX JACHCTBUN B OTHOIICHHUH OOBEKTOB >KHBOW MPUPOABI U
pENICHUs Pa3IMYHBIX KHU3HEHHBIX MPOOIEM.

Joctmxenue neian u3ydeHus: yueOHoro npeameta «buonorus» Ha 6a30BOM ypoBHE oOecrieunBaeTcs
pElIeHUEM CIIETYIOIIUX 3a/1a4:

OCBOEHHE OOYyYalONIMMHCS CHUCTEMbl 3HAHUW O OHOJOTMYECKMX TEOpHUSAX, YUEHHUSIX, 3aKOHax,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MpaBUJIaX, CIYXKAIUX OCHOBOU Uit (POpPMHUPOBAHUS NPEICTABICHUN O
€CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJax Hay4YHOTO II03HaHHUS, CTPOEHUH, MHOrooOpasuu Hu
OCOOCHHOCTSIX HUBBIX CHCTEM PA3HOTO YPOBHS OpPTaHHU3AINH, BBIIAIOIIUXCS OTKPBITUSX M COBPEMEHHBIX
UCCIIEIOBaHUSIX B OMOJIOTUH;

(dbopMupoBaHHE y 00yUYaIOIIMXCSI MO3HABATENBHBIX, HHTEIUICKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IpoIlecCEe aHallM3a JaHHBIX O MYTAX pPa3BUTHUsS B OWOJOrMM HAy4YHBIX B3IJISJOB, MACH M MOAXOIOB K
M3YYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJICHHE Yy 00y4aromuxcs o0mmeld KyabTyphl, QYHKIIMOHATBLHON IPaMOTHOCTH, Pa3BUTUE YMEHUI
OOBSICHSITH U OICHUBATH SIBJICHHSI OKPY)KAIOIIETO MUpA >KUBOM MPHUPOABI HA OCHOBAHWW 3HAHWM U OIIBITA,
MOJIYYEHHBIX NIPU U3YYEHUH OUOJIOTHH;

dbopMupoBaHHE Y OOYYalOMIMXCS YMEHUH WJUTIOCTPUPOBATH 3HAUYCHHUE OMOJIOTMYECKUX 3HAHUU B
MPAKTUYECKOW JAESITeTbHOCTH 4YENOBEKa, pa3BUTUM COBPEMEHHBIX MEIUIMHCKHX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHI;

BOCIIUTaHHUE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KMBOM MPHUPOAbI, HEOOXOUMOCTH
OEepeXKHOTO OTHOIIEHUS K HEH, COONIONEHUS OSTUYECKHMX HOPM TIPU TPOBEACHUU OHUOIOTHYECKUX
HCCIICIOBAHUM;

OCO3HaHHE IEHHOCTU OHMOJOTHMYECKUX 3HAHWUU JJIs TOBBIIICHHUS YPOBHS JKOJOTHYECKOW KYIBTYPHI,
1 GOpMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUNM M YMEHUH B MOBCEIHEBHOW XU3HU IS OLUEHKU MOCIEICTBUI
CBOCH [IeATENbHOCTH MO OTHOLIEHUIO K OKpY)Kalleh cpele, COOCTBEHHOMY 3/I0pPOBBIO, 0OOCHOBAHHE U
coOuroieHre Mep IPOPUIAKTUKY 3200I€BaHUA.

B cucreme cpennero obmero obpazoBanusi «buosorus», uzydaemas Ha 0a30BOM YPOBHE, SIBIISCTCS
00s13aTeNbHBIM Y4EOHBIM MPEIMETOM, BXOSIINM B COCTaB MpeAMETHON obnactu «EcTecTBEeHHO-HAyYHBIC
MIPEeIMETHI.

Jlnst u3ydeHust 6MosIoruu Ha 6a30BOM ypOBHE CpeqHero o0Iero oOpa3oBaHusi OTBOAUTCS 68 4acoB: B
10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 yaca (1 4gac B Heneno).



COJAEP/KAHUE OBYYEHUA
10 KJTIACC

Tema 1. Bnosnorus kak Hayka.

buonoruss xak Hayka. CBs3b OHONOTMHM C OOIIECTBEHHBIMHM, TEXHMYECKUMU U JAPYTUMHU
€CTECTBEHHBIMH HayKamH, (huiocodueit, 3STUKOM, F3cTeTUKoi u npasoMm. Poxb Ouonoruu B GpopMupoBaHUM
COBPEMEHHOU HaydyHOU KapTHUHBI Mupa. CrucTemMa OMOJIOTHIECKUX HAYK.

MeToapl TO3HAHUS KUBOW MNPUPOABI (HAOMIOACHHE, OKCIEPUMEHT, OIHCaHUE, W3MEPEHUE,
KJaccuukanms, MOJICTMPOBaHNE, CTATUCTUYECKAst 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /. Yorcon nu @. Kpuk.

Tabmuie! U cxeMbl: «MeTo bl TO3HAHUS )KUBOW TPUPOJIBI.

JlaGopaTopHble H MpaKkTH4ecKne padoThbi:

[Tpaktuyeckass paboralNe 1. «Mcmonb3oBaHHE Pa3NUYHBIX METOJOB MPH M3YYEHUH OHMOJIOTHYECKUX
O0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3AIUA.

Kupbie cucreMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: Omosoruu. OTIWYHE >KUBBIX CHCTEM OT
HEOPraHUYECKOU IIPUPOJIBI.

CpoiicTBa OHMOCHUCTEM M WX pa3HOOOpazwe. YPOBHH OpraHM3aIliud OWOCHUCTEM: MOJICKYJISPHBIM,
KJICTOYHBIN, TKAHEBBIN, OPTAaHU3MEHHBIN, MTOMYISIIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTEOIIEHOTHYECKUA),
OrocQepHBIN.

JdeMoHcTpanum:

Tabmuip! u cxembl: «OCHOBHBIE IPU3HAKH KU3HIY», «YPOBHH OPTaHU3AIUN KUBOW TTPUPOIIBIY.

O6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XuMn4ecknii COCTaB M CTPOEHHUE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XUMHUYECKHE JIEMEHTBHI: MAKPOIJIEMEHTBI, MUKPO3JEMEHTHl. Boaa u
MUHEpaJbHbIE BELIECTBA.

@OyHKIMH BOJBI 1 MUHEPATBHBIX BEIIECTB B KieTke. [lognepkanue ocMoTHYecKoro OaiaHca.

benku. CoctaB m crtpoeHue OenKOB. AMHMHOKHCIOTHI — MOHOMEphI OenkoB. HesameHumbie wu
3aMEHUMBIC AMUHOKHUCIIOTBL. AMHMHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpPHl OCJIKOBOW MOJEKYIIbI
(mepBuUYHasi, BTOpPHYHAs, TPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBAa OEJIKOB.
buonornueckue pyHKINN OEIKOB.

®epMeHTHl — Ouonornyeckue katanuzaropbl. CTpoeHue (epMmMeHTa: akKTUBHBIN IIEHTp, cyOcTpaTHast
cnenupuaHocTh. Kodepmentsl. Butamunsl. OTingns GepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrieBonbl: MOHOCaxapu bl (TIIIOK03a, pu003a U Je30Kcupr003a), mucaxapuabl (caxaposa, JaKkTo3a) u
noJsiMcaxapuasl (Kpaxmad, TIIMKOTeH, [eJUTio03a). bruonorndeckue GyHKIIUN yTIeBOIOB.

Jlutuaer:  tpurmuuepuapl, (ochomunuasl, crepouasl. [mapodubHO-THAPOGOOHBIE CBOWCTRBA.
buonoruueckue ¢pyakimu munuaoB. CpaBHEHHE YTIIEBOJOB, OCIKOB U JIMIMHUIOB KaK HCTOYHUKOB YHEPTHH.

Hyxkneunoseie kucnotel: JIHK nu PHK. Hykneotuibr — MOHOMEpBI HYKJIIEMHOBBIX KUCJIOT. CTpoeHue u
¢ynkuuu JJHK. Ctpoenue u pynxiuu PHK. Bugst PHK. AT®: ctpoenue u pyHKIuH.

[urtonorus — Hayka o kieTke. Kinerounas Teopusi — mpuMep B3aWMOJIEHCTBUS UIeH W (DaKTOB B
Hay4YHOM MO3HAHUHU. METO/bl U3yUEHHUS KIETKHU.

Krnetka kak nenoctHas xuBas cuctema. O01Ine NpU3HaKU KJIETOK: 3aMKHYTasi Hapy>KHasi MeMOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucreMa cuHTes3a Oenka.

Tunsl KIIeTOK: SyKapuoTHUeckas U npokapruotudeckas. OCOOEHHOCTH CTPOEHUS MPOKapUOTHYECKOM
kineTku. Kierounast crenka Oakrtepuit. CTpoeHHe 3SyKapHOTHYECKOM KieTkH. OCHOBHbBIE OTIMYUS
pacTUTEIHHOM, )KUBOTHON U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKa, TIUKOKAIUKC, UuX (QYHKIHH.
[Tnasmarnueckass memOpaHa, €€ cBoiicTBa U ¢yHkuuu. l{urommazma u e€ opranouasl. OqHOMEMOpPaHHBIS
opranouasl kinetku: OJIIC, ammapatr ['onpmiku, auzocombl. [loayaBTOHOMHBIE OPraHOWIbI KIIETKH:
MUTOXOHJIPUH, TIAcTUIBL. [IporcxoxaeHrne MUTOXOHApPUN W TuiacTul. Buael mimactun. HememOpanHbie
OpPTraHOUBI KIETKU: PHOOCOMBI, KIIETOUHBIN IEHTP, [ICHTPUOJIH, PECHUYUKH, KTI'YTUKUA. DYHKIIUHA OPTraHOU OB
KJIETKU. Brirrouenus.



Snpo — peryasTopHbIi HeHTp kiaeTku. CTpoeHue sapa: saepHas 000JI0uKa, Kapuoria3mMa, XpoMaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpauuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammel: «Pacnpenenenue XMUMHYECKHX D3JIEMEHTOB B HEXUBOW Ipupoae», «Pacmpenenenue
XUMHUYECKHX HJIEMEHTOB B )KMBOU MPUPOJEH.

Tabmuuer u cxemsl: «llepuoguueckass TaOnuIa XUMUYECKHUX 3JEMEHTOB», «CTpOeHHE MOIEKYIIBI
BoAb», «buocunres Oenka», «CTtpoeHue Monekyasl Oenkay, «Ctpoenue depmenta», «HykinenHoBbie
kucnotel. JIHK», «Crtpoenne monekynsl AT®», «CTpoeHue 3yKapuOTHUECKOM KIEeTKW», «CTpoeHue
KUBOTHOM KJIETKW», «CTpOEHUE pPACTUTEIBbHOM KIETKN», «CTpOeHHE MPOKAPUOTUYECKON KIETKHU»,
«CTpoeHue siipa KIeTKW», «Y TIeBOAb», «JIMIuIb».

O6opymoBaHHe: CBETOBOW MHUKPOCKON, 00OpYyIOBaHWE IS TPOBEICHUS HAOJIOJACHUMN, W3MEpPEHU,
AKCIIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEpUATHHBIX KIETOK.

JlaGopaTopHble H MpaKkTH4ecKne padoThbi:

JlaGopatopnass paGora Ne 1. «M3ydyeHue KaTaJIUTHUECKOW AaKTUBHOCTU ()EPMEHTOB (Ha MpuMepe
aMuIIa3bl WIK KaTajiasbl)y.

JlaGopatopnast pabora Ne 2. «/3ydeHune CTpOEHHUS KJIETOK PACTCHUH, )KUBOTHBIX M OakTepuil mMoj
MHKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WJIM MeTa0oIM3M. ACCUMWIAIUSA (TUIACTUYECKHH OOMEH) M JUCCUMUJIISALIUS
(oHepreTHyeckuii OOMEH) — JBE CTOPOHBI €JUHOTO Mporecca Merabonu3Ma. Poilb 3aKOHOB COXpaHEHHS
BEIIECTB U SHEPTUU B IOHUMAHUU MeTa0o0IM3Ma.

Tuner oOMena BemiecTB: aBTOTPOGHBIA M rerepoTpodHbIil. Posb (pepMeHTOB B 0OMEHE BEIECTB U
MIPEBPAILICHU U SHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (a3bl ¢porocunTesa. Peakium orocunresza. DPpPekTuBHOCTH
dboTocunTe3a. 3HaueHne GOTOCHHTE3a IS JKU3HU Ha 3emuie. BrusHue yciioBuii cpeabl Ha (DOTOCHHTE3 U
CMOCOOBI OBBIIIEHHSI €T0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3UPYIoIIHe OakTepun. 3HAUCHHE XEMOCHHTE3a JIJIs )KU3HH Ha 3eMIIe.

DHepreTudyeckuil OOMeH B KiIeTke. Paciieruienne BeecTs, BbIICIEHHE U aKKYMYJIMPOBAHUE SHEPIUU
B KJIETKE. DTalbl dHEpreTudeckoro ooMena. I'nmukonus. bpokenue u ero Buasl. Kuciopomnoe okucienue,
Wi KiertoyHoe gpixanue. OxucnutensHoe (ocopunupoBanue. DHHEKTUBHOCTD IHEPreTUUECKOTO
oOMeHa.

Peakiiuu matpuunoro cunresa. I'enermueckas umHdpopmauusa u JHK. Peamuzanums renermueckoit
nHpopManuu B KieTke. [ eHETHYECKU KOJ M €ro CBoWcTBa. TpaHckpurus — mMaTpuuHbli cuHTe3 PHK.
Tpancnsuuss — OuocuHTe3 Oenka. Drtambl TpaHcusinuu. KomupoBanue amMuHOKHCIOT. Ponbs pubocoMm B
OouocuHTe3e OenKa.

Hexnerounsie Qopmbl Xu3HU — BuUpyChl. Mcropusi oTkpbitus BupycoB (/. WM. MBaHOBCKwMIA).
Oco0EHHOCTH CTPOCHUS U JKM3HEHHOTO IHMKJIa BUPYCOB. bakrepuodaru. bone3snn pacteHuid, )KUBOTHBIX H
YeJI0BeKa, BbI3bIBaeMble BHUpycamu. Bupyc mmmynonedpumura yenoseka (BUY) — BozOynutens CIINa.
OOpaTHast TpaHCKpHUNIMs, peBepraza U uHTerpasza. IIpodunaktuka pacrnpocTpaHeHHs] BHPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumnu:

IToprpetsr: H. K. Konsuos, /1. U. UBanosckuii, K. A. Tumupsises.

Tabmuup! u cxembl: «Tunel TuTanusy, «Metadonu3zmy», «MUTOXOHAPUSD», « IHEPTETHUCCKUN 0OMEH Y,
«Xnopomtacty, «Dortocuntes», «Crpoenne IHK», «CtpoeHne um QyHKUHOHMpOBaHUE TreHa», «CHHTE3
oenkay, «['enermueckuii koa», «Bupyce», «bakrepuodarn», «CTpoeHHE W KM3HEHHBIM LUK BHUpYyca
CIINda, 6axrepuodaray, «Permmkamus JTHK».

Ob6opynoBanue: monenu-anmummkanuu «Yapoenne JIHK wu Tpanckpunuus», «buocuHTe3 Oenkay,
«CtpoeHue KIeTKn», Mofenb cTpykTypbl JJHK.

Tema 5. Pa3MHOKeHMe M HHAUBUIYAJIbHOE PA3BUTHE OPTaHU3MOB.

Kietounslii uKII, WM )KMU3HEHHBIN UK KieTku. MHTepdaza u muto3s. [Iporeccel, nmpoTekaromue B
untepdaze. Permmkammsa — peakuus matpuuHoro cunrteza JJHK. Crtpoenmne xpomocoMm. XpoMOCOMHBII



Habop — kapuotun. /IUMIOWAHBIN U TarIOUJHBIA XpOMOCOMHBIE HaOOphl. XpoMmaTtuisl. Lluromoruueckue
OCHOBBI Pa3MHOXEHUS U MHIUBUIYAJIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenne knetku — muto3. Cranuu murosa. [Iporeccel, mpoucXoasiiue Ha pa3HbIX CTAIUSX MHUTO3a.
buonornuecknii cMbIca MUTO3A.

[TporpamMmmupyemas rubenb KJISTKU — arlornTo3.

@®opMbl pa3sMHOXKEHHUSI OPTaHU3MOB: Oecrooe U MmojioBoe. Buapl 6ecrnonoro pa3sMHOXKEHUS: IeJIeHIe
HAJBOE, IIOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa30BaHME, BETETATHMBHOE pPa3MHOMKEHUE.
HckyccTBEHHOE KIIOHUPOBAHNUE OPraHU3MOB, €70 3HaYEHUE ISl CEJICKIINU.

[TooBo€ pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTIOIOTO.

Meito3. Craaum meniosa. [Iporeccel, npoucxoasdimue Ha craausx menosa. [loBeneHue xpomocom B
Mmeiioze. Kpoccunrosep. buonornueckuii cMbIC U 3HaUE€HUE MeH03a.

I"amerorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK y )KMBOTHBIX. [10JI0BBIE Keye3bl: CEMEHHUKU

u suuHukd. OOpa3oBaHHME M pa3BUTHE IOJIOBBIX KIETOK — TaMeT (CHepMaTro3ou]l, SHIeKIeTKa) —
criepMaroreHe3 u oBoreHe3. OCOOCHHOCTH CTPOEHMs SHLEKIETOK M CrepMaro3ouoB. OIUIOA0TBOPEHUE.
[TapTenorenes.

NunuBuayanpHOEe pa3BuTHE (OHTOreHE3). OMOPHOHAIBLHOE pa3BUTHE (dMOpHOTEHE3). Tambl
SMOpPUOHAIILHOTO Pa3BUTHS Yy I[IO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHWE, TacTPYJsAIusi, OpraHOreHes3.
[TocTamOpuoHanbHOE pazBuTHe. THUIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: TIPSIMOE, HEMPSAMOE (JINYUHOYHOE).
BrnusitHue cpespl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTRA.

Poct u pazsutue pactenuii. OHTOreHe3 IBETKOBOIO PACTEHHUSI: CTPOCHUE CEMEHU, CTaIUN Pa3BUTHSL.

JdemMoHcTpanum:

Tabmuibl u cxembl: «@OpMBI pa3MHOKEHHUS OPTaHU3MOBY, «JIBOIHOE OTUIOIOTBOPEHHE Y 1TBETKOBBIX
pacteHmii», «BeretaTuBHOE pa3sMHOXKEHUE pacTeHUi», «JleneHne kietku Oakrepuit», «CTpoeHHe TMOJIOBBIX
KIeTOK», «CTpoeHue XpoMocoMbl», «Knetounslii mukin», «Pemmukamus HHK», «Mwutosy, «Menosy,
«IIpssmoe u HempsiMmoe pa3BUTHE», «l'amMeToreHe3 y MIICKOMHUTAIOUUX U 4eloBeka», «OCHOBHBIE CTaJIUU
OHTOTEHE3A».

O6opynoBaH#e: MUKPOCKON, MUKpomnpernapaThl «CrepMaTo30uIbl MIIEKOMTUTAIOIETO, «SimexneTka
MJIEKOIIUTAOIIEr0», «KapHoknHe3 B KJIeTKaxX KOpEHIKa JIyKa», MarHuTHas MoJeib-anIuiukanus «/lenenue
kietkn», Moaens JIHK, Mogens MeTadazHoit XpOMOCOMBI.

JlaGopaTopHbie H MpaKkTH4ecKne padoThbi:

Jlaboparopnast pabora Ne 3. «HabOmroneHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax».

Jlaboparopuas padota Ne 4. «M3yueHne CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIPETapaTaxy.

Tema 6. HaciiencTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenver u 3amaum TeHeTUKH. VICTOpUS pa3BUTHS T€HETUKHU. PONb HUTOIOTHHM M ASMOPUOJIOTHH B
CTaHOBJICHMH TeHETHKU. Bkian poccuilckux M 3apyOeXHBIX YUEHBIX B pa3BUTHE T'e€HETHKH. MeToJbl
TeHETUKH  (TUOPHUIOIIOTUYECKUHM,  [UTOTEHETHYECKUM,  MOJEKyIspHO-TeHeTndeckuii).  OCHOBHBIE
TE€HETUYECKUE MOHATHUSA. | eHeThuecKass CHMBOJIMKA, UCIIOJIb3YeMasi B CXEMax CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJICZIOBAaHMs TPH3HAKOB, ycTaHoBJeHHble I. Menaenem. MonorubpuaHoe
CKpelllMBaHUe. 3aKOH eauHO000pa3us TruOpuAoB MepBOro mnokosieHus. [IpaBuino goMuUHUpOBaHUA. 3aKOH
pacuieruienus npu3HakoB. ['unore3a ynucTorsl ramet. [1onHOe U HEMmoNIHOEe JOMUHUPOBAHHE.

JlurnbpunHoe ckpeliMBaHue. 3aKOH HE3aBHCHMOI'O HacjelIO0BaHUs MpU3HAKoOB. lluTtoreHernyeckue
OCHOBBI TUTHOPUIHOTO CKpEIIMBaHUs. AHAIM3UPYIOIIee CKpelrBanue. Vcnoap30BaHne aHAIU3UPYIOLIETO
CKpEILMBAHUSA JUIsSl ONIPEICIIEHUSI TeHOTHUIIa 0COOU.

CueruieHHOe HacyieoBaHue npu3HakoB. Pabota T. Moprana no cueruieHHOMY HacleI0BaHHUIO T€HOB.
Hapyienue cuensieHns reHoB B pe3ysbTaTe KPOCCHHIOBEpa.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTU. [ eHeTUUEeCKuEe KapThl.

l'eneruka mnosa. XpoOMOCOMHOE OINpelnesieHHe Toda. AyTOCOMBI W TOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHbie opranu3Mbl. HacnenoBanue npusHaKkoB, CHEIIIICHHBIX € TTOJIOM.

N3meHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACHEACTBEHHAs W HaclelIcTBeHHas. Ponb cpensl B
HEHACTIEICTBEHHON M3MEHYMBOCTH. XapaKTEePUCTHKA MOAW(DUKALMOHHOW M3MEHUYMBOCTU. BapuanuoHHbBIH
psn ¥ BapuanuoHHas kpusas. Hopma peakunu npusHaka. KoaudecTBEHHbIE M KAUECTBEHHBIE PU3HAKK U UX
HOopMa peakiuu. CBolicTBa MOIU(DUKAITMOHHON H3MEHUYHNBOCTH.



HacnencTBenHasi, WM reHOTUIIMYECKAsi, U3MEHYMBOCTh. KoMOWHATHBHAS W3MEHYUBOCTh. Melo3 u
MOJIOBOM  TIPOLIECC — OCHOBa KOMOWMHATHBHOW HW3MEHUYMBOCTH. MyTalMOHHAsT HW3MEHYUBOCTD.
Knaccugukanus myranuii: reHHbIe, XpOMOCOMHBIE, TeHOMHbIE. YacToTa U MPUYUHBI MyTaluid. MyTareHHbIE
(hakTOphl. 3aKOH TOMOJIOTUYECKHUX PSAOB B HAcieACTBeHHOW m3meHnunBocty H. . BaBumoga.

BuesigepHast HaclIeICTBEHHOCTb U U3MEHYUBOCTbD.

I'enetuka yenoseka. Kapuorumn yenoeka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA: N'€HEATOTNYECKHUI,
ONM3HELIOBBI, IMTOTCHETUYECKUN, OMOXUMHUYECKHH, MoJeKylspHo-reHeTnueckuil. CoBpeMeHHOe
ONpeJIeJICHUE TeHOTHUIIA: MMOJHOTEHOMHOE CEKBEHHPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOLIBIO
[T11P-anamm3a. HacnmencTtBeHHble 3a00jieBaHUS YEJIOBEKAa: T'CHHBbIC OOJIE3HHM, OOJIC3HH C HACIEICTBEHHOM
MPEeIPacoiIOKEHHOCThIO, XPOMOCOMHBIE Oosie3HH. ComMaThyecKkue U reHepaTuBHble MyTanuu. CTBOJIOBbIE
KIeTKd. [IpuHIUIBI 370pOBOTO 00pa3a KU3HU, NUATHOCTUKU, MPOPMIAKTHKU W JICUYCHHUS TCHETHUYECKUX
Oone3Hel. MeauKO-TeHeTUUeCKOe  KOHCYJbTHPOBAaHWE. 3HAuYe€HWE  MEIWIIMHCKOW  TEeHETHKU B
MPEIOTBPALICHUH 1 JICYCHUH TeHETUIECKIX 3a00JIeBaHUI YETIOBEKa.

JdemoHcTpauuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecorckuii, H.
. BaBunos.

Tabmumpr 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IUTOTCHETHUYECKas OCHOBa», «3aKOH
pacIlerIeHHsl U ero [UTOreHeTHYeckasi OCHOBa», «3aKOH YHUCTOTHI raMeT», «/lurudpunHoe ckpemuBaHue,
«Juronornueckue OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUsA», «Meio3», «B3auMoaeicTBue aliebHbBIX
reHoB», «['eHeTnyeckrne KapThl pACTEHMI, KUBOTHBIX M 4esloBeKay, «['eHeTuka mosa», «3aKOHOMEPHOCTH
HacJe0BaHMs, CUCIUICHHOTO C MoJIoM», «KapuOTUIbI YenoBeKa M >KMBOTHBIX», «BUIBI N3MEHUUBOCTHY,
«MoaudukanuonHas H3MEHUYUBOCThY», «HacnenoBanue pesyc-gpakropa», «['eHeTHka TpyII KpOBUY,
«MyTalnoHHast U3MEHYUBOCTHY.

Ob6opynoBanue: MOJEIIN-ANIIIUKALNH «MonorubpuaHoe CKpELIMBAHUE, «Henomnnoe
JOMHUHHUpPOBaHUEY, «/{urubpuanoe ckpenmBanuey, «llepekpécT XpoMocoM», MUKPOCKOIT B MUKpOIIpenapaT
«/po3odunay» (Hopma, MyTaruu (OpMBI KPBIIILEB U OKPACKH TeJa), repdapuii «I"0pox OCEBHOM.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

Jlaboparopnast paGora Ne 5. «M3ydeHue pe3yslbTaTOB MOHOTHOPHIHOTO U JUTHOPHUIHOTO
CKpEIIMBaHUS Y IPO30(UIBI HA TOTOBBIX MUKpPOIIpENapaTax.

Jlaboparopnast pabora Ne 6. «M3yueHne MoOaM(PHUKAIMOHHON W3MEHYMBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOW.

Jlaboparopnast pabota Ne 7. «AHanu3 MyTanuid y 1po30¢uiIsl Ha TOTOBBIX MUKPOTIpEIapaTax.

[TpakTueckas pabota Ne 2. «CocTaBiieHre 1 aHATTU3 POJOCITOBHBIX YEIOBEKAY.

Tema 7. Cesiexkniust opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak Hayka M Ipoliecc. 3apoxKJaeHue celekuuu u qomectukanus. Yuenue H. Y. BaBuiosa o
LHEHTPaxX MPOUCXOXKJIEHUS M MHOTrooOpasusi KyJIbTYpHBIX pacTeHUU. LIeHTpbl MpoUCXOKICHUS TOMAIHUX
®KUBOTHBIX. COPT, MOpO/Ia, IITAMM.

CoBpeMeHHBIE METOJbI CENCKIIMU. MacCOBbI U MHANBUIYaTbHBIH OTOOPHI B CEJIEKIIMH PACTCHUN U
®UBOTHBIX. OIIEHKa OJKCTepbepa. bIM3KOPOJACTBEHHOE CKpelIMBaHUE — WHOpuAWHT. Ywucras ITUHUS.
CkpemmBanue 4YUCThIX JuHUU. [ereposuwc, wimm rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHUE —
ayropununr. OtnanéHHas rtuOpuamzanus U e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W IOJIyueHHe
MTOJIMIIONIOB. JIOCTHKEHUS CENeKIUN PaCTEHUH, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oTpacib MpOU3BOACTBA. [ eHHAs WHKEHEepHs. DTalbl CO3/IaHUs PEKOMOMHAHTHOMN
JHK u Ttpancrennsix opranu3moB. Kiietounas uHxeHepus. KieroyHwsie KynbTypbl. MHKpPOKIOHAJIBHOE
pa3MHOkeHUe pacteHuid. KiioHupoBaHME BBICOKOTPOIYKTUBHBIX CEIIbCKOXO3SIICTBEHHBIX OPraHU3MOB.
DKoyornueckue u 3tndeckue npoosemsl. [ MO — reHeTHdecKu MOAU(PUITTPOBAHHBIC OPTaHU3MBI.

JleMoHcTpanmu:

[Toptpetsr: H. U. BaBusnos, U. B. Muuypun, I'. /[. Kapneuenko, M. ®@. MBaHoB.

Tabmumer 1 cxembl: kKapTa «L{eHTpBI TPOUCXOXKACHUS U MHOTOOOpa3usi KYJIbTYPHBIX PaCTCHHII,
«[Topoabl nmOMAaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OtTaanéHHas TUOpUIAU3ALUN»,
«Pabotel akagemuka M. @. HBanoaw, «llomummonaus», «OO0bekThl OMOTEeXHOJOTHHY», «KileTouHbIE
KYJbTYpbI U KJIOHUPOBaHUE», «KOHCTpynpOoBaHNE U EPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSKH IJI0JI0OB U KOPHEIUIOAOB JUKHX (OPM U KYJIbTYPHBIX COPTOB pacTeHUil,
repOapuii «CenbCKOX03SUCTBEHHBIC PACTEHUS Y.



JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeuss «OCHOBHBIE METOBI U IOCTUKEHUS CEIEKIIMM PACTEHUH U KUBOTHBIX (HA CENEKIMOHHYIO
CTaHIUIO, IJIEMEHHYIO (pepMy, COPTOMCIBITATENIbHBIA y4YacTOK, B TEIUIMYHOE XO3SHCTBO, JaOOpaTOpHIO
arpOyHHMBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBosrOLIHOHHAS OMOJIOTHS.

IIpennocsiKi BO3HMKHOBEHHUS SBOJIIOLMOHHOM TEOpUM. OBOJIIOLMOHHAS TEOpUs U €€ MECTO B
6uosorun. BnusiHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U APYTUX HAYK.

CunerenbctBa »BoiolMM. IlaneoHToIOrMYecKue: IOCIEN0BATENBHOCTh IOSIBJIEHUSI BHJOB B
MaJIC€OHTOJIOTUYECKON JIETONNCH, iepexoiHbie (hopMbl. buoreorpaduyeckue: cxoacTBo u paznuuue payH u
(b10p MaTEepUKOB U OCTPOBOB.

DOMOpPHOIOrHYECcKUe: CXOJCTBA U PA3IUYUS IMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIBHO-
aHATOMUYECKHE: TOMOJIOTMYHBIEC, AHAJIOIMYHBbIE, PYIMMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-
OMOXMMHYECKHE: CXOJCTBO MEXAHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJMYECKHX NyTed y Bcex
OpPIraHHU3MOB.

OpomonnonHas Teopus Y. Jlapsuna. [Ipennocbuiki BOZHUKHOBEHUS AapBUHU3MA. [[BIKYIIHE CHUIIbI
SBOMIONMHM BHAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXEHHE TpU OTPAaHHYEHHOCTH PECYpCOB,
HeomnpeaenéHHas U3MEHIMBOCTh, O00ph0a 3a CyIIeCTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTO) u e€ 0oCHOBHBIE NIOJIOKEHUS.

Mukpossontonus. [Tomynanus kak eIMHALIA BUAA U SBOTIOLNH.

JBwxkynme cwibl  ((pakTopbl) HBOJMIONMM BHAOB B mpupoie. MyTalMOHHBIA THpouecc M
KOMOMHATUBHAsI U3MEHUYMUBOCTh. [lonmynsimoHHble BOJIHBI U Apeid reHoB. M3omsuus u Murpanusi.

EcrecTBenHbIi 0TOOp — HanpaBisomuil pakrop 3BoroHH. OpMBI €CTECTBEHHOTO 0TOOpA.

[Ipucmoco0aeHHOCT, OpPraHU3MOB KaK pe3yabTaT dBojionuu. [IpuMepsl mnpucrnocoOseHuid y
Opranu3MoB. ApoMopdo3bl U UIH0AAANI TAIINH.

Bun u BunooOpazoanue. Kpurepun Buga. OcHoBHBIE (OpMBI BHI000Opa3oBaHus: reorpaduyaeckoe,
9KOJIOTMYECKOE.

MaxkpoaBosmorus. @opmbl 3BOTIONMU: (UIIeTHYeCcKasi, AMBEPreHTHAsI, KOHBEPIeHTHas, apauiebHasl.
HeoOpaTuMocTh 3BOTIOUY.

[IpoucxoxaeHne OT HecHeUMaIU3UPOBaHHBIX MpeakoB. lIporpeccupyromas cnenuamu3anms.
AnantuBHas paauaius.

JdemoHcTpauuu:

IToprpersr: K. Jlunneit, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. I'exkens, .
Miomnep, A. H. CeBepiios.

Tabmuuer m cxemsl: «Pa3BuTHE OpraHMYECKOro MHpa Ha 3emie», «3apoAbIlid MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «Dopmbl OoprOBI 3a cymecTBoBaHHE», «EcTecTBEeHHBIN 0TOODY,
«MHorooOpasue coOpToB pacTeHuil», «MHoroobpasue mopoj *KHUBOTHBIX», «[lomymauuny, «MyTaroHHas
U3MEHYUBOCTBY, «Apomopdo3bl», «Mnunoamanranumy», «OOmas nereHepanus», «JIBUKyIIHMEe CHIIbI
sBomonun», «Kapra-cxema wmapmpyra myremectsus Y. Jlapsuna», «bopb0a 3a cyliecTBOBaHHEY,
«[IpucnocobnenHocts  opranusmoB»,  «['eorpaduueckoe  BuUIOOOpa3oBaHHE»,  «IKOJIOTUYECKOE
BU000pa30BaHUE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU THUIMaMH OKpacku, HabOp IIOJOB U CEMSH,
Kkosekiust «IIpuMepbl 3alMTHBIX TPUCHOCOOTIEHUH y KUBOTHBIX», Mojenb «OCHOBHBIC HampaBJICHUS
ABOJIIOLIMNY, 00bEMHAsA MoieTb «CTpOEHHE FOJIOBHOT'O MO3Ta MMO3BOHOYHBIX ).

buoreorpaduueckas xapra mupa, KojuleKuus «DOpMbl COXpaHHOCTH HCKOMAEMBIX XHBOTHBIX H
pacTeHui», monens ammukanus «llepekpéct xpomocoM», BiaakHbIE IpenapaTsl «Pa3BUTHE HACEKOMOTO,
«Pa3Butne nArymkuy, MUkpornpenapar «/Ipozoduna» (Hopma, Mmytanuu (GopMbl KPbUIbEB U OKPACKH TEJA).

JlaGopaTopHble H MpaKkTH4YecKne padoThbi:

JlaGopatopnas padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Jlaboparopnast pabora Ne 2. «Omnmcanue npuCIOCOOJEHHOCTH OpraHM3Ma M €€ OTHOCHUTEIHLHOTO
XapakTepay.

Tema 2. Bo3HMKHOBEeHME U Pa3BUTHE KU3HU HA 3emuie.



JloHayuHble IIPENCTABICHUS O 3apOKJIEHUM KU3HU. HaydHble runore3sl BOZHMKHOBEHUS JKHU3HM Ha
3emiie: abroreHes ¥ mMaHCTEPMUsS. XUMHUUYECKas HBOJIOIUSA. AOHOTEHHBI CUHTE3 OPraHUYECKUX BEIECTB U3
HEOPraHMUYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKACHUE XMMHUUYECKON »HBosonuu. HaudanpHble 3Talbl
Oowomornueckoir  sBomtonmu. [ umoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HHUKHOBEHHUE MPOTOKJIETKU. [lepBble KIIETKH U UX 3BoJOLUsA. POPMUPOBAHUE OCHOBHBIX I'DYIMI >KHUBBIX
OpraHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3paMm U nepuoaaM. Karapxel. Apxelickasg U NPOTEPO30HCKAs 3PBI.
[Taneo3oiickass 3pa u e TmepuoAbl: KEMOPUHCKHI, OpPJOBUKCKUN, CHIIYPUMCKWAW, JICBOHCKHUH,
KaMEHHOYTOJIHBIN, IEPMCKUMN.

Me3so30iickas 3pa U €€ MepuoIbl: TPUACOBBIN, FOPCKUI, METOBOM.

KaiiHo30iicKas apa u €€ nepuo/pl: ajJeoreHOBbIN, HEOT€HOBBINM, aHTPOIIOTEHOBBI.

XapakTepucTrKa KJIMMaTa U reoJIOrM4ecKuX npoueccoB. OCHOBHBIE ATAIbl 3BOJIFOIIUN PACTUTEIBHOTO
U KHBOTHOTO MHpa. ApomMopdo3bl y pacTeHUW W KUBOTHBIX. [losiBIIeHUE, pacBET W BBIMUPAHUE TPYIII
YKUBBIX OPIraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpakeHUE 3BOJIOLMU. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI
OpraHU3MOB.

OBoNroIMs 4enoBeKa. AHTPONOJOrUs Kak Hayka. Pa3BUTHE NpPENCTABIEHUH O NPOUCXOKIECHUHU
yesnoBeka. MeToapl M3ydeHHs aHTponoreHe3a. CXOACTBa W pa3iM4YMsl YEJIOBEKa UM KMBOTHBIX.
CucreMaTH4ecKoe MOJI0KEHUE YEIOBEKaA.

JBwxymue cuinbl ((paxTopsl) aHTpororeHeza. HacnencTBeHHas HM3MEHUHMBOCTh U €CTECTBEHHBIN
ot6op. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUil TpYAa, MBIIIJICHHUE, PEUb.

OCHOBHBIE CTaauM M BETBU 3BOJIOIMM YEJIOBEKAa: aBCTpaJonuTek, YemoBek ymensidd, Yenosek
IpAMOXOAIUM, YenoBek HeaHAaepTanbekuil, Yenosek pasymusid. Haxonku MCKOMAaEeMBIX OCTaTKOB, BPEMS
CYIIIECTBOBAaHMS, 00JIaCTh PACIIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHS.

UYenoBeueckne pacbkl. OcCHOBHBIE OOJbIIME packl: €BPONEOWAHAs (eBpas3wiickasi), HErpo-
aBCTpayionHas (dKBAaTOpUabHAs), MOHTOJIOMAHAS (a3UaTCKO-aMepuKaHCKast). UepThl MPUCTIOCOOIECHHOCTH
IIPEICTAaBUTENIEH YEJIOBEUECKUX pac K YCIOBUSAM CYLIECTBOBAHMA. ENMHCTBO yenoBeueckux pac. Kputuka
pacusma.

JdemMoHcTpanum:

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

Tabmuuer n cxembl: «Bo3HukHOBeHHe COJIHEYHOM cUCTEMbI», «Pa3BUTHE OPraHHMYECKOTO0 MHUpay,
«PactutenbHas knertka», «KuBoTHas kietka», «lIpokapmornueckas kinetka», «CoOBpeMEHHas cHcTeMa
OpPraHuyYecKoro Mupa», «CpaBHEHHE aHATOMHMYECKMX 4YepT CTPOCHHs YEIOBEKa M YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HaXOJOK IMPEJKOB COBPEMEHHOIO YeJIOBEKay,
«/IpesHelimue moan», «pesHue moan», «llepBeie cOBpeMeHHBIE JII0ANY, «HeroBeuecKue pacs.

Ob6opynoBanue: Mynspku «lIpoucxoxxaeHue yenoBeka» (OIOCThI aBCTPAONHUTEKa, MUTEKAHTPOIIA,
HEeaHJIepTaiblia, KPOMAaHbOHIIA), CIENKU WM M300paKeHHsS KaMEHHBIX OPYIHH MEepBOOBITHOIO YellOBEeKa
(kaMHH-4YOTITIEPHI, pyOMIIa, CKpebia), TEOXPOHOJIOTHYECKas Ta0nuia, KoJleKuus «DOopMbl COXPaHHOCTH
HCKOIIAeMbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H MpakTH4YecKne padoThbi:

[Ipaktuyeckas pabGora Ne 1. «/3yueHHe HCKOMAEMBIX OCTaTKOB pACTCHUH M JKUBOTHBIX B
KOJUIEKLIHASX ).

OKCKypcusi «DBOJIOLHMS OpraHMYeckoro wmupa Ha 3emiie» (B €CTECTBEHHO-HAy4YHBIA WIIU
KpaeBeIueCcKuii My3ei).

Tema 3. Opranu3mbl 4 OKpPY:KaKIIAs cpeaa.

DKoOJIOTHsSl KakK Hayka. 3aJaud U pa3Aenbl AKOJOTMU. MeToAbl SKOJOTMYECKHX HCCIEeIOBaHUM.
DKOJI0rM4ecKoe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHMsI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/1yIlIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonornyeckue (akropsl. Kimaccupukarms 3K0Iorndeckux GpakTopoB: abUOTUYECKHE, OMOTUYECKHE
U aHTpONOreHHbIE. JeficTBUE 3KOIOrnYeckiX (PakTOpOB HA OPraHU3MBI.

AbGuornueckue (HaKkTOphl: CBET, TeMIeparypa, BiaxHocTb. dDotomepuoausm. Ilpucmnocobienus
OpPraHU3MOB K JIEUCTBUIO aOHMOTHYEeCKUX (hakTOpoB. bruonornueckne puTMeal.

buotnueckne dakroppl. Buasl OMOTHYECKMX B3aMMOJCUCTBUI: KOHKYPEHIIHS, XHWITHUYECTBO,
cumbuo3 u ero ¢opmel. IlapazuTusm, koomepamus, MYyTyaJlu3M, KOMMEHCAIM3M (KBapTHPAHCTBO,



HAXJICOHMYECTBO). AMEHCanM3M, HEWUTpalu3M. 3HadeHHe OMOTHMYECKMX  B3aUMOJCUCTBUN IS
CYLIECTBOBAHMSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKUE XapPaKTePUCTUKHU mnonyasauuu. OCHOBHbIE MOKAa3aTeld MOMYJSLUUA: YUCICHHOCTD,
IUIOTHOCTb, POKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, MUTpalus. JIMHaAMHKa YUCIEHHOCTHU MOMYJIsALHUUA U e€
perymusiuus.

JdemoHcTpaumnu:

[Moptpetsl: A. 'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabmuubpr m cxembl: kapta «lIpupomubie 30HBI 3emum», «Cpenbl OOWTAHUS OPTaHU3MOBY,
«Dotonepuoan3my, «llomynsanuny», «3aKOHOMEPHOCTH POCTA YHUCIEHHOCTH TOMYISAIUA WHPY30pUH-
Typenbkny, «[Iuiesbie nenmy.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 3. «Mopdosorudeckue OCOOCHHOCTH pPACTCHHH U3 Pa3HBIX MECT
OOUTaHUS Y.

Jlaboparopnast pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[1oacu€r MIOTHOCTH MOMYJISIIMNA Pa3HBIX BUIOB PACTCHUN».

Tema 4. CooOmecTBa U 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiecTBO opranu3mMoB — OuoneHo3. CTpykTypsl OuolieHO3a: BUAOBas, NPOCTPAHCTBEHHAs,
Tpoduueckas (numieBas). Bunpli-noMmuaanTel. CBsizu B OUOIIEHO3E.

JKkojorudeckre  cuctemMbl  (9kocuctembl). [loHsTHE 00 dKOcHcTeMe ©  OHOTEOIeHO3e.
OyHKIMOHAIbHBIE KOMIOHEHTHI 3KOCHCTEMBI: TMPOAYLEHTHI, KOHCYMEHTHI, peayleHThl. Kpyrosopor
BEIIIECTB M MOTOK SHEPIruu B 3Kocucteme. Tpodudeckue (MUIIeBbIe) YPOBHH dKOCHCTEMBI. [InieBpie ienu u
cetd. OCHOBHBIE NTOKA3aTeIU IKOCUCTEMBI: OroMacca, MPOIYKIUsA. DKOJOTHUYECKHE MUPaMUIbL: TPOTYKIIUH,
YHCIICHHOCTH, Onomacchl. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTh, CaMOperyJsiius, pazsutue. Cykueccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WJIM IIUPOKOJIUCTBEHHOTO
jeca.

AHTpPOTIOTEHHBIE ~ JKOCHCTEMBI.  ATPOIKOCHCTEMBL.  YPOOIKOCHUCTEMBI.  buonormdyeckoe w
X03CTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak QakTop ycTOHYMBOCTH dkocucteM. CoxpaHeHHe OHOJOTUYECKOTO
pa3HooOpa3us Ha 3emie.

Yuenune B. U. Bepnaackoro o Oumocdepe. I'panuribl, coctaB u CcTpykTypa Ouocdepsnl. Kupoe
BemectBO M ero ¢Qynkmuu. OcobeHHocTH OHOChephl Kak TI00aqbHONW 3KOCHUCTEeMBL JInHamudeckoe
paBHOBecHe U 00paTHasi CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OMOT€OXMMHUYECKHE LMKIBI 3JEMEHTOB (yriepoja, a3ora). 30HAJIbHOCTD
ounocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBo B Omochepe 3emiau. AHTpOINOTeHHbIE U3MEHeHUss B Ouocdepe. [mobanmpHBIC
9KOJIOTUYECKUE MPOOIIEMBI.

CocymecTBoBaHue mpupoasl H  uenoBedyecTBa. CoxpaHeHue OHOpa3sHOOOpa3Hwsi Kak OCHOBa
ycroiunBocTd Ouocdepbl. OCHOBa palMOHAIBLHOTO YIPAaBICHUS NPUPOJHBIMH pecypcaMu U HX
UCTOJIb30BaHue. J{OCTIKEHUsT OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoHcTpauuu:

[Toptpetsr: A. JIxx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr w cxembl: «[lumeBsie 1enu», «buoreHo3: coctaB U CTpyKTypay, «lIpupomnsie
coobmiecTBay, «llemn muTaHus», «IKoNormueckas mnupamugay, «buocdepa um yenoBek», «IKOcUCTEMA
IIMPOKOJIUCTBEHHOIO Jieca», «DKOCHUCTEMa XBOMHOTO Jjeca», «bHOIEHO3 BOIOEMa», «ATPOLEHO3M,
«IIpuMepHBIE aHTPOIIOTCHHBIE BO3IECUCTBUS HA NPUPOLY», «BakHEeHIINe UCTOYHUKY 3arps3HEHUs BO31yXa
U TPYHTOBBIX BOja», «llouBa — BakHeHmIass cocTapisitomas Ouocdeprr», «DakTOphl Aerpagaldil MOYBY,
«[TapaukoBelii 3 dexT», «DPakTOpbl pajaUOAKTHBHOIO 3arps3HeHHus Ouocdeprl», «OOmas CcTpyKTypa
ounocdepnl», «Pacnpoctpanenue xu3HU B Oumocdepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor
yriepoza B 6uocgeper, «KpyroBopot a3ora B Iprpoie».

O6opynoBanue: Mojenb-amInKanus <« TunuaHple OWOIEHO3BI», TepOapuii «PacTutenbHbIC
cooOmiecTBa», Koyutekiuu «buorneHos», «BpeauTenu BaKHEHIIUX CEIbCKOXO3SUCTBEHHBIX KYJIbTYDPY,
repbapuu U KOJIJIGKIUU PACTEHUH M KUBOTHBIX, NMPHUHAJICKAIIME K Pa3HbIM SKOJOTHYECKUM TpyIam
onnoro Buma, Kpacnas kuura Poccuiickoit deneparuu, M300pakeHUsS OXPaHSIEMBIX BHIOB PAaCTCHUU M
KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOTYM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHIAA

Cornacno ®I'OC COO, ycranaBiaMBalOTCsA TPeOOBAaHUS K pe3yabTaTaM OCBOCHHS O0YYarOIIUMHCS
IIpOrpamMM CpeHero o0Iero 00pa3oBaHus: JNYHOCTHBIM, METAIPEMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX pPE3yJlbTaTOB OCBOCHMs IpeaMeTa «bHoNorusy BBIIEICHBI CIEAYIOLINE
COCTABIISIFOLINE: OCO3HAHHE OOYYArOIMMUCS POCCHMCKON Tpa)KAAHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPENENIEHUI0, HaJMYUe MOTHBALMU K OOY4EHHIO OHOJIOTHH,
IIEJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHWH JMYHOCTH HA OCHOBE KJIIOYEBBIX ILIEHHOCTEH H
UCTOPUYECKUX TPaJULUN pa3BUTUS OMOJIOTMYECKOTO 3HAHUSA, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS
PYKOBOJCTBOBATbCSI B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPUCYLIUMHU CHUCTEME
OMOJIOTNYECKOro 00pa30BaHUs, HAJIMYUE KOJIOIMYECKOIO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LEIU U
CTPOMTD JKU3HEHHBIE IIJIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHMs IpeaMera «bHOIOrus» JOCTUraloTCs B €AMHCTBE y4yeOHOM U
BOCIIMTATEJIbHON IESATEILHOCTH B COOTBETCTBUM C TPAaJULMOHHBIMM POCCUHCKMMH COLIMOKYJIBTYPHBIMH,
UCTOPUYECKHMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMH B OOILECTBE NMpaBUJIaMU 1 HOPMaMU
MOBEJCHUS U CHOCOOCTBYIOT MpOLIECCAM CAMOIO3HAHUS, CAMOBOCIIUTAHHS M CAaMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEH IO3ULUU JIMYHOCTH, NATPUOTU3MA, YBAKEHUSA K 3aKOHY M NPABONOPAAKY, YEIOBEKY TpyAa U
CTaplieMy MOKOJCHHUIO, B3aUMHOTO YBaKEHHs, OCpEKHOTO OTHOUICHHS K KYJIbTYpHOMY HACJICIUI0 U
TpaJuLIMsIM MHOTOHAIIMOHAJIBHOTO HapoAa Poccuiickoit denepaunu, NpupoJie U OKPYKaIoIIeH cpee.

JInuHOCTHBIE Pe3yIbTAaThl OCBOCHUS yuyeOHOTro mpeaMera «buosorusy» T0oKHBI 0TpakaTh TOTOBHOCTh
U CHOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBAThCS CPOPMHUPOBAHHOW BHYTPEHHEW MO3UIMEN JIMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpHEHTAlMil, TO3UTHBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIHUX
TPAJULMOHHBIM IIEHHOCTSIM POCCHHCKOrO OOILIECTBA, paCIIMPEHHUE >KU3HEHHOTO OINbITA U  OIbITa
JESITEIbHOCTH B TPOLIECCE pEAIM3alli OCHOBHBIX HAIIPaBICHUN BOCIUTATEIBHON JESATEIBHOCTH, B TOM
4HCJIE B YaCTH:

1)rpasxaaHckoro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh I'PAXKAAHCKON MO3UIMU 00YUaIOIIErocsi Kak aKTUBHOIO M OTBETCTBEHHOTO WJICHA
poccuiickoro o0IIecTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEHN, YBa)KEHUE 3aKOHA U NIPaBONOPS KA,

TOTOBHOCTh K COBMECTHOH TBOPHYECKOH JEATEIHOCTH MPHU CO3JAaHUU YUEOHBIX NMPOEKTOB, PEIICHUH
yueOHBIX U 03HABATEIbHBIX 3314, BBIIIOJHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEAETATh COOCTBEHHYIO MO3HIIMIO TI0 OTHOUICHHUIO K SIBJICHUSIM COBPEMEHHOM KU3HH
A OOBICHSTE €€;

YMEHHE YYUTHIBATh B CBOUX JACUCTBHUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JTIO/ICH C
pa3HBIMU YOEXKAECHUSAMH, KYJIbTYPHBIMHU LIECHHOCTSMH U COLIUAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOIIECCE COBMECTHOI'O BBINOJIHEHUS y4eOHBIX, TO3HABATEIBHBIX U
UCCIIEI0BATENbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOILEHHSI K MHEHUIO ONIIOHEHTOB MPU OOCYXKIEHUH CIIOPHBIX
BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHMUS;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOU EATCIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

C()OPMHUPOBAHHOCTb POCCUMCKON TPaKTAHCKOH HMJIEHTHUYHOCTH, NMAaTPUOTU3MA, YBAKEHHSI K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTHU Inepel PoauHoM, ropaoctu 3a ¢BOM Kpaid, cBor PoauHy, CBOM SA3BIK U
KYJIbTYPY, IPOIIJIOE U HACTOALIEE MHOTOHAIMOHAIILHOTO Hapoa Poccun;

LIEHHOCTHOE OTHOILIEHUE K IPUPOAHOMY HACIEANIO M TaMSATHUKAM IPUPOJBI, TOCTHXKeHUsAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPYAE;

CIOCOOHOCTh OLIGHMBATh BKJIAJ, POCCUHCKUX YUYEHBIX B CTAHOBJICHHWE M pa3BUTHUE OMOJIOTHH,
IOHMMAaHMsl 3HAYeHHUs OMOJIOTMU B TO3HAHMM 3aKOHOB IPHUPOJIbI, B JKU3HU 4YEIOBEKA U COBPEMEHHOIO
0011IecTBa;



uaeitHas yOoexkIE€HHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 32 €ro
cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEH POCCUICKOT0O HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0O W NPUHUMATh OCO3HAHHBIE pEIICHHS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYHUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POJIUTENSIM, CO3[JaHNI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAIULIMAMU Hapoa0B Poccuu;

4) 3cTeTH4YeCKOro BOCTIUTAHM S

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
CHIOpTa, TPy/Aa, OOIECTBEHHBIX OTHOIIICHUH;

MOHMMAaHKUE SYMOLIMOHAIIBHOTO BO3ACHCTBUS )KUBOM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXXEHUIO B Pa3HBIX BHAAX HCKYCCTBA, CTPEMJICHUE MPOSIBIATH KauecTBa
TBOPUYECKOM JTMYHOCTH;

5) ¢usuveckoro BocnuTaHUsl, (GOPMHUPOBAHHUS KYJbTYPbl 310POBbSI M JMOLHMOHAJIBLHOIO
0J1aronoJryyms:

MMOHMMAaHKE U pean3alis 310pOBOro U 0e30macHOro oopasa JKU3HH (310pOBOE MUTAHUE, COOIIOICHUE
TUTHEHUYECKUX MPaBUI M HOPM, cOaJaHCUPOBAHHBINA PEKUM 3aHATHH U OTAbIXa, peryispHas pusndeckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UUYECKOMY H
MICUXUYECKOMY 3/I0pOBBIO;

MOHMMAaHUE IIEHHOCTH TMPaBWJI HHIWBUIYaTbHOTO WM KOJUICKTUBHOTO O€30MacHOr0 TIOBEIACHHS B
CUTYaIUsX, YTPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TOCJEICTBUN W HENPUSTHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIS, HAPKOTUKOB,
KypeHus);

6) TPY10BOr0 BOCIIUTAHHA:

TOTOBHOCTD K TPYAY, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY10JI00ue;

FOTOBHOCTh K AaKTUBHOM JI€ATEIbHOCTH TEXHOJIOTMUYECKOM U COLHMAIbHOM HAIpaBJICHHOCTH,
CHOCOOHOCTh MHUIIMMPOBATD, IFIAHUPOBATH U CAMOCTOSITEILHO BBIOIHITH TAKYIO AESTEIbHOCTD;

MHTEPEC K PasIUYHBIM cdepaM mpodhecCHOHATBLHON IeATeThHOCTH, YMEHUE COBEPIIATh OCO3SHAHHBIN
BBIOOp OyayIIeH npodeccun U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHMIO M CaMOOOPa30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JI0OrMY€eCKOr0 BOCIIMTAHMS:

9KOJIOTHUYECKH 11eIecO00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHUKY JKM3HU HA 3emiie, OCHOBE €
CYLIECTBOBAHMS;

MOBBIIICHUE YPOBHS YKOJOTUYECKOW KYIBTYpBI: MIPHUOOPETEHUE OMBITA TUIAHUPOBAHUS TOCTYNKOB U
OLIEHKH UX BO3MO’KHBIX MOCIEACTBUIA ISl OKPYXKAIOLIEH cpebl;

OCO3HaHHUE TTI00aTHbHOTO XapaKTepa IKOJOTHISCKUX MPOOJIeM U IyTel UX pPeIieHus;

CIIOCOOHOCTh HCIOJIB30BaTh IMpPHOOpEeTaeMble MpU H3YyYCHUH OHOJOTMHM 3HAHUS WU YMEHHS MpH
penieHnu nmpoOieM, CBI3aHHBIX ¢ PalliOHAIBLHBIM MPUPOIOTIOIH30BAHIEM (COOIIOICHUE TTPABIIT TIOBEICHUS
B MpPHUPOJE, HAMpPABIEHHBIX HAa COXPAHEHHE DPABHOBECHUS B DJKOCHCTEMaX, OXpaHy BHJIOB, 3KOCHUCTEM,
ouochepsl);

AKTUBHOE HENPUATHE JECUCTBUW, MNPUHOCSIIMX BpPEJ OKpYKAOUEH NPUPOAHON cCpede, yMEHUue
MPOTHO3UPOBATh HEONArOMPHUITHBIE HSKOJOTHMUYECKUE TMOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUNA |
MPeIOTBPALIATh UX;

HaJU4YUe PA3BUTOTIO SKOJOTMUYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYphI, ONbITA JAEATEILHOCTH
HKOJIOTHYECKOHN HaIpaBICHHOCTH, YMEHUSI PYKOBOJICTBOBAThCS MU B MMO3HABATEIbHONW, KOMMYHUKATUBHOM
U COLMAJIBHOW IIPAKTUKE, TOTOBHOCTU K YYacTUIO B IPAKTHUUECKOW JCATEIBHOCTH HKOJOTMYECKON
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U
OOIIECTBEHHOM MPAaKTHUKH, OCHOBAHHOTO Ha JMAJIOre KyJIbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTa
B MOJUKYJIBTYPHOM MUDE;



COBEpIICHCTBOBAHUE SA3BIKOBOM M YMTATEIBCKOM KYJIBTYpbl KaK CPEJCTBA B3aUMOACHCTBUSI MEXIY
JIOABMM U TMIO3HAHUSI MUDA;

MOHMMAaHKE CreUu(pUKN OMOJIOrUY KaK HAayKH, OCO3HAHUS €€ poiu B (POPMUPOBAHUH PAITMOHAIBHOTO
Hay4YHOTO MBIIIJIEHHS, CO3/laHUM LIEJIOCTHOTO MpPEACTaBICHUS 00 OKPYXKAIOIEM MHpEe KaK O €IUHCTBE
NpUPOJBI, 4YeJOBEeKa W OOIIecTBa, B MO3HAHWU HNPUPOIHBIX 3aKOHOMEPHOCTEH W pELICHHH MpodiemM
COXPaHEHMs IPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OWOJIOTHMHM AJISi COBPEMEHHOM IMBHIIM3AIMU: OOECIICYEHUS HOBOTO
YPOBHSI Pa3BUTUSI MEAULMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOIUH, CIOCOOHBIX pEIIaTh PECYpCHBIE
npoOJIeMBbl Pa3BUTHS YEIOBEUECTBA, IMMOMCKA MyTEH BbIXOJA U3 TIO00ATBHBIX 3KOJIOTMYECKHX IMPOOJieM U
obecredyeHus nepexoa K ycToidMBOMY pa3BUTHIO, PAllMOHAIIBHOMY MCIIOJIb30BaHUIO IIPUPOAHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B NOJYYEHUU OMOJIOTMYECKUX 3HAHMH B LENSIX IOBBIIEHUS OOLIEH KyIbTypHI,
€CTECTBEHHO-HAyYHOU IPaMOTHOCTH, KaK COCTaBHOM YacTH (DYHKIIMOHAJILHOW IPAMOTHOCTH OOYYaIOLIHXCS,
dhopmMupyeMoit ipu U3y4eHUH OUOJIOTHH;

MOHMMaHHE CYITHOCTH METOJIOB TO3HAHUS, MCIIONB3YEMbIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH
UCIOJb30BaTh IOJly4yaeMble 3HAHMs [ aHauu3a U OOBSICHEHUS SABICHUH OKPYXKaIOLIEro Mupa u
MPOUCXOANIMX B HEM U3MEHEHUH, YMEHHE JeNaTh 000CHOBAHHBIC 3aKIIOUCHHS HA OCHOBE HAay4YHBIX (DAKTOB
Y UMEIOLIUXCS IaHHBIX C IIEeJIbI0 MOJIY4YEHUS T0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIbHO HCIIONB30BaTh OHOJOTMYECKHE 3HAHUs JUIS pelIeHHus npodieM B
peanbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHWE IIEHHOCTM HAyYHOW JIE€ATENbHOCTH, TOTOBHOCTb OCYILECTBIATH IPOEKTHYIO U
UCCIIEI0BATENBCKYIO JEATENbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh U CIHOCOOHOCTh K HENPEPhIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHMIO, K AKTUBHOMY
MOJIy4EHHIO HOBBIX 3HAHUIH 110 OMOJIOTMH B COOTBETCTBUHM € )KU3HEHHBIMHU MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUS y4yeOHOro mpeamera «buojorus» BKIIOYAIOT: 3HAaYUMbIE
is  GOPMUPOBAHUS ~ MHUPOBO33PEHHUS  OOYYAOMIMXCS ~ MEKIUCHHUIUIMHAPHBIE  (MEXKIPEIMETHEIC)
oOlIeHAay4YHbIE TOHSATHUS, OTpa)KalolIMe LEJIOCTHOCTh HAyYyHOW KapTHHBI MHpa M CHenupuKy METOA0B
MO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPrus, SBJICHHE, MPOIECC, CHCTEMA,
Hay4yHbIM (haKT, TPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus, MCCIelIOBaHUE, HaOI0JIEHUE,
U3MEpEHUe, OKCIePUMEHT U JpPYTHUX), YHUBEpcaldbHbIe YyueOHBbIE JeicTBHs (IMO3HABATENBHEIE,
KOMMYHUKATUBHBIE, PETYISATUBHBIE), oOecreunBaromue GpopmupoBanue QpyHKIIMOHATHHOU TPAMOTHOCTH U
COLIMANTbHOW KOMITETEHIIMM OOYYaIoNIuXcsi, CIIOCOOHOCTh OOYYArOIIUXCS HUCIOIB30BaTh OCBOCHHBIC
MEXIUCUUIIMHAPHBIE, MHPOBO33PEHUECKWE 3HAHMS M  YHUBEpcalbHble Yy4yeOHble JeWCTBUA B
[M03HABATEJIbHON U COLMAJIbHON MPAKTUKE.

MertanpeameTHble pe3ysbTaThl OCBOEHUS TMPOTpPaMMbl CPEIHEro oO0IIero oOpa3oBaHUs JOJKHBI
OTpaXkaTh:

OBiajeHne YHMBepPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€CTBUSIMU:

1)0a3oBble JIOrHYecKHe qeiicTBUS:

CaMOCTOSITENTLHO (POPMYITUPOBAThH U aKTyaIU3UPOBaTh MPOOJIEMY, paccCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPH OCBOCHUHM 3HAHUN TNPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalW3a, CUHTE3a,
CpaBHEHUs, Kiaccu(HUKanuu, 0OO0OIICHHS), PACKPHIBATh CMBICI OMOJOTHYECKHX IMOHATHN (BBIACIATH WX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTUMU IMOHSATHSIMH );

OTIpEAEIATh LEIH JEATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHM HX IOCTHUKEHHS, COOTHOCHUTD
PE3YIBTATHI JESTEILHOCTH C MTOCTABICHHBIMHE LIETISIMU;

UCIIOJIb30BaTh OMOJOTUYECKHE MOHATHS 17151 O0BsICHEHHS (PAKTOB U SBJICHUH KUBON MPUPOIBL;

CTPOUTHh JIOTUYECKHE pacCyXIeHUs (MHIYKTUBHBIC, JCAyKTHBHBIC, [0 AaHAJIOTHUHU), BBHISBISATH
3aKOHOMEPHOCTH U MIPOTUBOPEYUS B paCCMaTPUBAEMBbIX SIBICHUAX, JOPMYIUPOBATH BHIBOBI U 3aKIIIOUEHUS;

MPUMEHSITh CXEMHO-MOJICTIbHBIC CPEJICTBA ISl IPEIICTABICHUSI CYIIIECTBEHHBIX CBSI3€H M OTHOIIICHUI B
M3Y4aeMbIX OMOJIOrMYecKUX OOBEKTaxX, a TaKKe MPOTUBOPEUYUN PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAIIMOHHBIX HCTOYHUKAX;



pa3zpabareiBaTh TUIaH pEIICHUS MPOOJIEMBI C Y4ETOM aHaiW3a UMEIONIUXCS MAaTepHAbHBIX U
HeMaTepuajbHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBBI B JESATEIBHOCTH, OIECHHBATH COOTBETCTBHE PE3yJIbTATOB IESAM, OIECHUBATH
PHUCKU MOCIEACTBUM EATEIIbHOCTH;

KOOPJIMHUPOBAThH U BBHIMONHITH PabOTy B YCIOBUSAX PEAbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2)0a30BblIe HCCJIeN0BATEIbCKUE AeHCTBHSI:

BIIA/ICTh HABBIKAMH Y4EOHO-HCCIIEA0BATEIHCKOW M TPOSKTHOM JAESITETFHOCTH, HABBIKAMU pa3pelleHus
npo0sieM, CIIOCOOHOCTHI0O U TOTOBHOCTBHIO K CAMOCTOSTEILHOMY MOMCKY METOAOB PEIICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHHUIO Pa3TUYHBIX METOIOB TIO3HAHHS,

MCIOJIb30BaTh PA3IMYHbIE BUJBI JACSITEILHOCTH IO MOJIYYECHUIO HOBOT'O 3HAHUS, €r0 MHTEPIpETaluHy,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B Y4YEOHBIX CHUTyalMsX, B TOM YHCIE TpPH CO3JaHUU Y4EOHBIX H
COLIMAJIbHBIX MPOEKTOB;

(hopMHUPOBATh HAYYHBIN TUI MBINUICHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMU MTOHITHSIMH
U METOJIaMU;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/ladyll B 0OpPA30BATEIBHOMN NEATEIBHOCTH U KHU3HECHHBIX
CUTYaIUsIX;

BBISIBJSITh TPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTYaIM3UPOBaTh 3a7ady, BBUIBUTATh TUIOTE3y €&
pelleHrs, HaXOAWTb apryMeHTHl NJs JI0Ka3aTeJbCTBAa CBOMX YTBEP)KIEHUH, 3aJaBaTh MapamMeTphl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJE pEIIEHUs 3aJauyd pe3yJabTaTbl, KPUTHUYECKU OLIEHUBATh HUX
JOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHNE B HOBBIX yCIIOBHSIX;

NaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYLIECTBIATh IICJICHANpPaBICHHBI TOUCK TMEpPeHoca CPeACTB M CIIOCOOOB  JeHCTBUS B
po)eCCHOHAIBHYIO CPENY;

yYMETb MEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACITETbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MMPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJEH, MpEJiaraTh OPUTHHAIBHBIC TMOIXOABl M PEUICHHs, CTaBUTh MPOOJIIEMBI U
3aJla4M, JOMYCKAIOLIUe aIbTEPHATUBHbIC PEIICHHUS.

3) paGora ¢ nngopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHGOpMAIUU (TEKCTe y4eOHOTO MOCOOMs, HaydHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTUYECKHUX CIIOBapsX U CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3aX NaHHBIX, B
WuTepuere), aHanu3upoBaTh HHQOpPMAIMIO PA3IUYHBIX BUIOB U (GOpPM MpPEACTABICHUS, KPUTHUUYECKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMIPOTHBOPEUYHBOCTH;

(dbopMynupoBaTh 3aMpochl U MPUMEHSTh PAa3IUYHbIE METOMABI MPH MOKUCKE U O0TOOpEe OHOIOrHYecKoit
nH(pOpMaNUY, HEOOXOAMMOM /ISl BBITIOTHEHHSI YI€OHBIX 33124,

npuoOpeTaTh  ONBIT  HUCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOH30BAHMSI PA3TUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSATEIILHO BBIOMPATh ONTUMAIBbHYIO (OpMY TPEACTABICHHUS OMOJOTUYECKOW HH(POpMAIUU
(cxemsl, rpaduKH, IUAarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

MCIIOJIb30BaTh HAY4YHBIM SI3bIK B KauecTBE CPEIACTBAa IpH padbore ¢ Ouojormueckoi mHpopMalumen:
NPUMEHATh XUMHUYECKUE, (PU3UYECKMe U MaTeMaTHYeCKUEe 3HAKU U CHUMBOJBI, (opMmysbsl, abOpeBuaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPeoO0pa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMHU pACHO3HABaHUS M 3alIUTHl HHPOpMAIWK, WHPOPMAIMOHHON 0e30macHOCTH
JUYHOCTH.

OBiajieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMHU:

1)o01menue:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >KH3HM, aKTHBHO YYacTBOBAaTh B JHAJIOTE WU
JIUCKYCCUU MO CYILECTBY oOcCykmaemMoi TeMmbl (YMEHHE 3a/laBaTh BOIIPOCHI, BBICKA3bIBaTh CYXKIACHUS
OTHOCHUTEIILHO BBHITIONHEHUS TPEAiaraeMoil 3a/laud, yYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH TO3MIIHIA
IPYTUX YYACTHUKOB JIMAJIOra WU IUCKYCCHUH);

pacmo3HaBaTh HeBepOalbHbIE CpeICcTBAa OOLICHHUS, MOHMMATh 3HAYEHUE COLMAJIbHBIX 3HAKOB,
MPEINOCHUIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYaAIlUi, YMETh CMSTYaTh KOH(QIUKTHI U BECTH IIEPETOBOPHI,



BJAJIETh PA3IMYHBIMU CHOcOOaMH OOLIEHHS M B3aUMOACWUCTBUS, NMOHMMATh HAMEPEHHS JPYTHX
JIOEH, TPOSIBIIATh YBAXKUTEIBHOE OTHOLICHHE K COOECEeTHUKY U B KOPPEKTHOH (hopMme (OopMyIHpOBATH
CBOM BO3PAXKECHMSI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUYKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEICTB.

2)coBMeCTHAS 1eATEIbHOCTD:

IIOHMMAaTh M UCIOJb30BaTh NPEUMYIIECTBA KOMAaHAHON M MHAMBHUIYalbHON pabOTHI MpHU pEIICHUU
Ouosiornyeckoif  mpoOneMbl, OOOCHOBBIBaTH  HEOOXOIUMOCTH  NPUMEHEHHUS  TPYNIOBBIX  (opMm
B3aUMOJICHCTBUS TIPHU PEIICHUN YIeOHOH 3a/1a4u;

BBIOMPATh TEMATUKY U METOBI COBMECTHBIX JACUCTBUH C Y4ETOM OOIIMX MHTEPECOB U BO3MOMKHOCTEH
Ka)KJOT0 WICHA KOJIJIEKTUBA;

IIPUHUMATDH LIEJIM COBMECTHOM JESATENBHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH ACHCTBUS IO €€
JOCTHKEHHUIO: COCTABIIATh IUIaH JCHCTBUM, paclpelenaTb pojau ¢ y4éTOM MHEHMH y4aCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHON PabOTHI;

OLIEHMBATh KAayeCTBO CBOET0 BKJIAJa M Ka)XJOI'0 y4YaCTHHKAa KOMaHIbl B OOLIMM pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UCH C MO3UIMM HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUIECKON
3HaYUMOCTH;

OCYILIECTBIIATh TO3UTHBHOE CTPATETUYECKOE IIOBEACHHE B PAa3IMYHBIX CHTYAlLHAX, NPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

Ogy1ajeHNne YHHBEPCAJIBHBIMH PeryJsiTUBHBIMU AeHCTBUAMM:

1)camoopranusanus:

UCIOJIb30BaTh OMOJOIMYECKUE 3HAHUS Ui BBIABICHUS NMPOOJIEM U MX PEIICHHs B JKU3HEHHBIX U
Y4eOHBIX CUTYAIUSIX;

BbIOMpPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM 1I€JIE€BBIC U CMBICIOBBIE YCTAHOBKH B CBOMX JICHCTBHAX
U IIOCTYIIKaX I10 OTHOLLIEHUIO K )KUBOH IPUPOJE, CBOEMY 30POBbIO U 3J0POBBIO OKPYKAIOIIHUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTb, BBIABIATH NPOOJIEMBI, CTABUTh U
(dbopMynHMpoBaTh COOCTBEHHBIE 3a7]aull B 00Pa30BaATENbHOM AEATEILHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAaH pEUIEHHs NpoOJeMbl € Y4ETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacupsATh paMKH y4eOHOr0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUTECHHIH;

Jies1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILECHHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U NPOSIBICHUIO IIUPOKOW 3pYIULIMU B pa3HbIX 00JacTAX 3HAHUH,
MOCTOSTHHO MOBBIMIATH CBOM 00pa30BaTENIbHBIN U KYIbTYPHBIA YPOBEHbD.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIbHOCTb, OLICHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEIISM;

BJIAJICTh HABBIKAMM TIO3HABATENBHOM pe(IEeKCHH KaK OCO3HAHHUS COBEpIIAEMBIX JEHCTBUH H
MBICIMTENBHBIX NPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUI, UCIOIb30BAaTh NPUEMBI PE(PICKCUH Ui OLECHKU
CHUTYyalllu, BBIOOpA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKU M CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHX IIPH aHAIU3€E PE3YNIbTAaTOB AEATEIbHOCTH;

3)npunsiTue ceds U APyrux:

NPUHUMATD ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI IPYTHX IIPHU aHAIU3€E PE3YNIbTATOB ACATECIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO APYTUX HA OUIHOKU;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MU C MO3ULUH JPYroro 4ejloBeKa.

INPEAMETHBIE PE3YJIbTATHI

[IpeameTHbIe pe3ynabTaThl ocBoeHUs nporpamMmmbl COO mo Guosioruu Ha 0a30BOM YPOBHE BKIIOUAIOT
cneunpuyeckue A yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI JACHCTBHIM IO
OCBOEHUIO, MHTEPIpPETAlUUd M MPeoOpa3OBaHUIO 3HAHUN, BHUIBI JEATEIBHOCTH IO IOJYYEHHIO HOBOTO



3HAaHHUSA W TPUMEHEHUIO 3HAHUU B Pa3IUYHBIX Y4YEOHBIX CHUTYallUAX, a TaKXKE B PEATbHBIX KHU3HEHHBIX
CUTYallusiX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mpenMeTHbIe pe3ynbTaThl MPEJICTaBICHBI MO TOAAM
o0OyueHwusl.

[IpeameTHBIC pe3ynbTaThl OCBOEHUs Yy4yeOHOro mpeamera «buonorus» 6 10 Knacce TOIKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE€ U POJIM OMOJIOTUU B CHUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (QOPMUPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOT'O MHPOBO33PEHUS, O
BKJIQJIC POCCHMCKUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE Owojorud, (HyHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JUIsl peIICHHsI )KU3HEHHBIX 33/1a4;

YMEHHE PacKphIBaTh coAepxaHHe OMOJIOTMYECKUX TEPMUHOB M MOHSATUHN: )KU3Hb, KJIETKAa, OPTaHU3M,
MeTabonu3M (0OMEH BEIIeCTB M TNPEBpallleHHE DSHEPruM), TOMeocTas (caMoperyisus), YpOBHEBas
OpraHM3aIysl JKUBBIX CHCTEM, CAMOBOCIPOM3BEICHHE (PENpPOAYKIIHA), HACIEACTBEHHOCTh, U3MEHUNBOCTD,
POCT U pa3BUTHE;

yMEHHE H3jaraTb OMOJOTMYECKHEe TeOpHH (KJIETOYHAs, XpOMOCOMHAas, MYTallMOHHAsI, LIEHTpaJbHas
JorMa MoJekynsipHoi Owonorum), 3akoHel (I. Mennmens, T. Moprana, H. U. BaBunosa) u ydenus (0
IIEHTpax MHOT000pa3usi U MPOUCXOXKACHUS KyIbTypHBIX pactennii H. 1. BaBumioBa), onpenensaTe rpaHUIIbI
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJAJETh METOJaMU HAy4HOrO IO3HaHHSA B OWOJIOTMU: HAONIOJICHHWE W OMHMCAHUE YKUBBIX
CHCTEM, IIPOIIECCOB U SIBICHHUM, OpraHu3aiys U MpoBeeHUEe OMOJIOrMYECKOro SKCIIEPUMEHTA, BhIBIKEHUE
TUNOTE3bI, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEAYEMbIMH BEIWYMHAMH, OOBSCHEHHE IOTYYEHHBIX
pE3yNIbTaTOB, WCIOJIL30BAHHBIX HAYUYHBIX IOHSATHH, TEOPUH U 3aKOHOB, YMEHHE JeNaTh BBIBOJBI Ha
OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICTATh CYLIECTBEHHBbIC IPH3HAKM BUPYCOB, KIETOK MPOKAPHOT U 3IYKApHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHM MPOIECCOB: OOMEHa BEUIECTB W
NPEBpAaILEHHs YHEPTUU B KIIETKE, (POTOCHHTE3A, IUIACTHYECKOT0 U SHEPreTHYeCKOro oOMeHa, XeMOCHHTE3a,
MHUTO3a, MeH03a, OIJIOJOTBOPEHHU S, PA3MHOKEHHU S, HHANBU1YaJIbHOTO Pa3BUTHS OpraHn3Ma (OHTOT€HE3);

YMEHHE TPUMEHSTH MOJYYCHHBbIE 3HAHUS IS OObACHEHHsSI OMOJOTMUYECKHX MPOIECCOB U SIBICHHUHU,
JUIS TIPUHSTHS NMPAKTUYECKUX PEIICHUH B TMOBCEIHEBHOM JKHU3HHM C LENbi0 oOecrieueHus: 0e30MacHOCTH
CBOETO 3/I0POBbSI U 37I0POBbS OKPYXKAIOIIMX JIOACH, COOJIOACHUS HOPM T'PaMOTHOTO IIOBEICHUS B
OKpY KaloIel MPUPOTHON cpejie, MOHUMaHUEe HEOOXOIUMOCTH MCITOJIb30BAaHUS TOCTH)KECHUI COBPEMEHHOM
O610JIOTUU ¥ OMOTEXHOJIOTHIA /Il PAlMOHATIBHOTO MIPUPOIOTIONIE30BAHMS;

YMEHHE pellaTh AJIEMEHTapHble IeHEeTHMYeCKHEe 3a/Jaydl Ha MOHO- U JIUTHOPUAHOE CKpelIMBaHUeE,
CIICTIJICHHOE HACIEeJI0BaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAaHMUA JJIS IpelCKa3aHus
HACJIeIOBaHUsI MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M TpaKTUYecKue paboThl, coONM0oNaTh MpaBuia Npu padboTe ¢
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W MHTEPIPETUPOBATh MHPOPMALUIO OMOJOTHYECKOTO COAEp KaHUs,
BKJIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHHKOB (CpelICTBa MaccOBOM HH(pOpMaIuH,
HAYYHO-TIOMYJISIPHBIE MaTepualibl), ATHYECKHE AaCIEKThl COBPEMEHHBIX MCCIEJOBaHUN B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCBMEHHBIE M YCTHBIE COOOIIEHHs, 0000mas OHOIIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO MCTOJIb30BaTh MOHATUIHHBINA anmapat OMOJIOTHH.

[IpenmetHble pe3yibTaThl OCBOEHUS y4yeOHoro mnpenmera «buonorus» 6 11 knacce TOMKHBI
OTpaXkaTb:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE€ U POJIM OMOJOTHM B CHUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MUPAa U HAYYHOT'O MUPOBO33pPEHUS, O
BKJIQJIE POCCUHCKMX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OWONOTUH, (YHKIHOHAIHHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHUs] )KU3HEHHBIX 3a]1a4;

YMEHHE PAaCKPBIBATh COAECPKAHUE OMOIOTUUECKUX TEPMHUHOB U TMOHITUN: BUJ, OMYJISALUS, TeHO(OH I,
ABOJTIONHNS, JABMKYIIHE CHIIBI ((DaKTOPBI) SBOJIOIMH, TPUCTIOCOOJICHHOCTh OPraHU3MOB, BHI000pa3oBaHue,
HKOJIOTHYECKUE (aKTOPBI, OSKOCHUCTEMA, MPOAYLEHTbI, KOHCYMEHTHI, PEAYLEHThl, IeNH MUTaHHUsA,
AKOJIOTUYECKas MUpaMuia, OMoreorieHo3, ornocdepa;

yMEHHE Hu3Jlaratb Ouojiornuyeckue Teopuu (dBomronuoHHas Teopuss Y. [lapBuHa, CHUHTETHYECKas
TEOpHsl DBOJIOIMM), 3aKOHBI M 3aKOHOMEpHOCTH (3apopbimeBoro cxonactBa K. M. Bopa, uepenoBanus



TNIaBHBIX HampaBleHuil u myrteit sBomroruu A. H. CeeproBa, yuenus o 6uocdepe B. 1. BepHaackoro),
OIPENeNIATh T'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIIAJETh METOJaMH HAyYyHOrO MO3HAHMSA B OHMOJNIOTHMU: HAOJIOAEHHE M OMHMCAaHUE >KUBBIX
CHCTEM, IIPOLIECCOB U SIBICHHUM, OpraHu3alys U MpoBeIeHUEe OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BbIBIKEHUE
TUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTH MEXAY MCCIEIyeMbIMU BEIUYHMHAMHU, OOBSCHEHHE IOIYYEHHBIX
pe3yabTaTOB, MCIOJIB30BAaHHBIX HAy4YHBIX TOHATHH, TEOPUM M 3aKOHOB, YMEHHME J€l1aTh BBIBOJBI HA
OCHOBAHHUU TIOJTYYEHHBIX PE3yIbTATOB;

YMEHHE BBIACHATh CYIIECTBEHHbIE IPU3HAKM CTPOEHUS OHOJOTMYECKUX OOBEKTOB: BHUJOB,
MOMYJSAIUN, TPOIYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOTCOIEHO30B M DSKOCHUCTEM, OCOOEHHOCTH
IIPOLIECCOB: HaCJIeICTBEHHOU MU3MEHYUBOCTH, €CTECTBEHHOTO orbopa, BUJI000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JACUCTBUS IKOJOTMYECKHX (PaKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB
U IIOTOKAa SHEPrMM B SKOCHCTEMaX, aHTPOIOIEHHBIX H3MEHEHMH B SKOCHCTEMax CBOEH MECTHOCTH,
KpPYroBOpOTa BEIIECTB M OMOTCOXMMHUYECKHX IIMKIIOB B OHocgepe;

YMEHHUE MPUMEHSTh MOJYYEHHbIE 3HAHUS A O0bACHEHHs] OMOJOrMUECKMX HpPOLECCOB U SIBIECHUH,
IUIL TIPUHSATHS MPAKTUYECKUX PEIICHUH B MOBCETHEBHOM JKM3HM C LENbI0 obOecreueHHus: 0e301MacHOCTH
CBOEr0 3/I0pOBbSI M 3[0POBbS OKPYKAIOIIMX JIOACH, COOJIIOAECHUS HOPM TIPAMOTHOTO IIOBEIEHUS B
OKpY>Kalollel IpUpOAHOIl cpene, MOHMMaHNuE HEOOXOJUMOCTH HMCIOIb30BAHUS JOCTHKEHHIA COBPEMEHHOM
OMOoJIOTUH JUIsl PAllMOHATIBHOTO IPUPOIOIOIb30BAHUS;

YMEHHE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHE 3a/lauM, COCTABJIATh CXEMBl MEPEHOCa BEIIECTB U
SHEPTHH B SKOCUCTEMax (IIeTH MUTAHUS );

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M TpaKTUYeCKue paboThl, coONMIONaTh MpaBuia Npu padboTe ¢
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W MHTEPIPETUPOBATh MHPOPMALUIO OHMOJOTHYECKOTO COAEp KaHUs,
BKJIIOYAOIYIO IICEBAOHAYYHbIE 3HAHUS W3 PA3IMYHBIX HMCTOYHHUKOB (CpEICTBAa MAaccoBOM MH(popMaluu,
HAYYHO-TIONYJISIPHBIE MaTepHalIbl), pACCMaTPUBATh TII00AIbHBIE IKOJIOTHUECKHE MTPOOJIEMBbI COBPEMEHHOCTH,
($hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TMO3UITHIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IMUCBMEHHBIE M YCTHBIE COOOIIEHHs, 0000mas OHWOIIOTHYECKyIO
MH(POPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIOJIb30BAaTh NOHATHIHBIN annapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jgeoB U TeM nmudpoBbIe
Ne i/ P Konrtpoabnbie  IIpakTnueckue (ubp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTI fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBnIe cucTEMBI U UX OpraHu3aIus 1 buGnnorexa LIOK
p 1 https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHH COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa LOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [IOK
4 FKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXeHUE 1 MTHANBUYAIBHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UIBMEHUUBOCTh 2 15 bubnuotexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
Bbu6nunoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aesioB U TeM nudposbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [IOK
! IBoMIOUHOHHAS GHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE W pa3BUTHE KU3HU HA 9 0.5 bubnnorexka HOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 OprauusMel ¥ OK aromias cpena 5 1 bubmorexa LIOK
p PyKarot pedt https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpenit https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acoB

Bcer KoHTpobHbI
0 e padoThl

IIpakTHYyecku
e padoThI

Jara
U3y4eHHns

JIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE
pecypcesl

buonorus B
CUCTEME HayK

07.09.202
3

but6mmoreka [IOK
https://m.edso0.ru/863e¢6122https://m.edsoo.ru/863e63
2a

MeToabl TO3HAHUS
YKUBOU IIPUPOJBL.
[IpakTnueckas
pabota Ne 1
«Hcnonp30Banue
Pa3IMYHBIX
METOJIOB MPHU
W3y4YECHUHU
OHOJIOrMYECKUX
00BEKTOBY

0.5

14.09.202
3

but6mmoreka [IOK https://m.edsoo.ru/863e¢6122

buonornueckne
CHCTEMBI,
MPOIIECCHI U UX
H3y4YeHHne

21.09.202
3

but6mmoreka [IOK https://m.edsoo.ru/863e6564

XUMUJeCKun
COCTaB KJIETKH.
Bonau
MUHEpaJIbHBIE COJTN

28.09.202
3

but6mmoreka [IOK https:/m.edsoo.ru/863e674e

beaxu. CocraB u

bubmuoreka IIOK https://m.edsoo.ru/863e6b72




CTpOCHHE OCJIKOB

05.10.202
3

DepMeHTBI —
OMOJIOTUYECKHE
KaTaan3aTophbl.
Jlaboparopuast
paborta Ne 1
«3yuenue
KaTAINTUYECKOU
aKTUBHOCTH
¢bepmeHTOB (Ha
IpUMepe aMIIIa3bl
WJTU KaTajasbl)»

0.5

12.10.202
3

but6mmoreka IIOK https://m.edsoo.ru/863e6b72

VTIIeBoabl.
JInmuaer

19.10.202
3

but6mmoreka [IOK https://m.edso0o.ru/863¢6870

Hyknennoseie
KUCI0ThL. ATD

26.10.202
3

but6mmoreka [IOK https://m.edsoo.ru/863e6d5¢c

Hctopus u meTozsl
W3Yy4YEHUS KJIETKHU.
Knerounas teopust

bubmuoreka IIOK https://m.edsoo.ru/863e6e88

10

Kierka xax
EJIOCTHAS KUBasg
cucreMa

11

Crpoenue
AYKapUOTHUYECKON
KIIETKHU.
Jlaboparopuast
pabota Ne 2

0.5

bubnunorexa [IOK
https://m.edso00.ru/863e6ff0https://m.edsoo.ru/863¢e71

6c




«3yuenue
CTPOCHHUSI KIETOK
pacTeHui,
YKUBOTHBIX, TpPHOOB
1 OakTepuit o
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpernapaTax
Y X OTIICAHHE)

12

OOMEH BEIIECTB
I MeTa00JIN3M

but6mmoreka [IOK https:/m.edsoo.ru/863e766¢

13

dotocunTes.
XeMoCcHUHTE3

but6mmoreka IIOK https://m.edsoo.ru/863¢7¢98

14

DHepreTU4ecKuit
oOMeH

bubmuoreka ITOK https://m.edsoo.ru/863e7aae

15

JKu3HEHHEBIN IUKIT
KieTku. [enenue
KJIeTKu. MuTO3.
Jlaboparopuast
pabota Ne 3
«Habnroaenue
MHTO3a B KJIETKax
KOHYHKA KOpelIka
JyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

0.5

bubmuoreka ITOK https://m.edsoo.ru/863e7dc4

16

Buocunres 6enka.
Peaknusa
MaTPUYHOTO
CHUHTE3a

but6mmoreka [IOK https://m.edsoo.ru/863e796e




17

Tpaucmauus —
ouocuHTe3 OeKa

bubmnoreka ITOK https://m.edsoo.ru/863e796e

18

Heknerounsie
(bopMBI )KU3HU —
BHUPYCHI

bubmuoreka IIOK https://m.edsoo.ru/863e7540

19

Dopmbl
Pa3MHOXKEHHUS
OpraHu3MoB

bubnuorexa [IOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83

le

20

Meitio3

but6mmoreka [IOK https://m.edsoo.ru/863¢e7f4a

21

Oo6pasoBanue u
Pa3BUTHC IMOJIOBBIX
KIICTOK.
OrmtogoTBOpEHHE.
JlaGopaTopHas
paborta Ne 4
«3yuenue
CTPOEHHUSI TOJOBBIX
KJICTOK Ha I'OTOBBIX
MUKpOTIperaparax»

0.5

but6mmoreka [IOK https://m.edsoo.ru/863e81b6

22

NuauBunyansHOE
pa3BUTHE
OpraHu3MOB

but6mmoreka IIOK https://m.edsoo.ru/863e¢8436

23

I'enetnka — Hayka
0
HACJIEICTBEHHOCTH
Y U3MEHYMBOCTHU

but6mmoreka IIOK https://m.edsoo.ru/863e8612

24

3aKOHOMEPHOCTH
HacJIeJ0BaHHS
MPU3HAKOB.

but6mmoreka [IOK https://m.edsoo.ru/863e¢8878




Mounorubpuaaoe
CKpEeIIBaHHE

25

JuruOpunHoe
CKpeLIBaHHUE.
3aKoH
HE3aBUCHMOTO
HacJIeJOBaHHS
NPU3HAKOB

bubmoreka IIOK https://m.edsoo.ru/863e89a4

26

Cuennensnoe
HaclieIoBaHHe
MPU3HAKOB.
JlaGopaTopHas
paborta Ne 5
«3yuenue
pe3yabTaToB
MOHOTUOPHUAHOTO U
TUTUOPUTHOTO
CKpEIIUBAHUS Y
po30¢uisl HA
TOTOBBIX
MUKpOITpenapaTax»

0.5

but6mmoreka IIOK https://m.edsoo.ru/863e8c¢60

27

I'eneTnka mosna.
HacnegoBanue
MIPU3HAKOB,
CICIUICHHBIX C
I1OJIOM

bubmoreka ITOK https://m.edsoo.ru/863e8¢60

28

3MeHUYNBOCTE.
Henacnencrsennas
U3MEHYUBOCTD.

0.5

bubmuoreka ITOK https://m.edsoo.ru/863e8efe




Jlaboparopuast
paborta Ne 6.
Nzyuenue
MOAN(UKAITUOHHO
¥ U3MEHUYHMBOCTH,
MOCTPOEHUE
BApUALIUOHHOTO
psna u
BAPUALIMOHHOMN
KpUBOW»

29

Hacnencrsennas
W3MEHUYUBOCTb.
Jlaboparopuast
pabota Ne 7.
«AHanu3 myTtanuin
y 1po30(huiel Ha
TOTOBBIX
MHUKpOTpernaparax»»

0.5

bubmuoreka IIOK https://m.edsoo.ru/863e8efe

30

I'eneTuka uenoBeka

bubnuoreka ITOK https://m.edsoo.ru/863e8d78

31

Pe3epBHbIil ypok.
O06o0011eHuE 10
TEME
«HacnencTBeHHOCT
b ¥ U3MCHUYUBOCTD
OpraHu3MOBY

32

Cenexius Kak
HayKa | MpoIiecc

bubnunoteka LIOK https://m.eds00.ru/863¢9214

33

Metonasl u
JOCTHKEHUS

but6mmoreka [IOK https://m.edsoo.ru/863e9214




CeJIeKIUU
pacTeHuil u
KUBOTHBIX

34

buorexnonorus
Kak 0Tpacib
MPOU3BOACTBA

bubnmoreka [{OK https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

34




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsbl
1 DBOJIIOLUS M METOBI €€ N3YUEHUS 1 bubmorexa TOK
t A = 07.09.2023 | https://m.edsoo.ru/863ea20e
) HcTtopus pa3BuUTHS NpeACTaBICHUN 1 bu6muoteka [JOK
00 3BOITIOIINHA 14.09.2023 | https://m.edsoo.ru/863e¢9570
but6mmoreka [IOK
M 1
3 HKPOIBOTMOLIA 21.09.2023 | https://m.edsoo.ru/863e9cle
[Tomyssmus Kak JIeMEeHTapHas
¢IMHUIIA BUJIA ¥ SBOJTFOIHH.
4 HI;60 I;TO HI;H abora ;0 1 1 0.5 Bubmmorexa [JOK
paTOPHAT p ) ' 28.09.2023  https://m.eds00.ru/863e99¢c6
«CpaBHEHHE BUJIOB 110
MOp(}OITOrHUECKOMY KPUTEPHIO)
5 JIBroKyIue Cuitbl (3J1€eMEHTapHBIC | but6mmoreka [IOK
(haKTOpHI) FBOTIOLIHH 05.10.2023 = https://m.edsoo.ru/863e9da4
bubnunorexa [IOK
6 E i 0TO 1
CTCCTBCHHEIH OTOOP H €O popuet 12.10.2023 | https://m.edsoo.ru/863¢9ed0
PesynbTaTe! 3B0OMIOLMY:
MPUCTIOCOOICHHOCTh OPraHU3MOB H
. BU000pa3oBanue. JlabopaTopHas 1 0.5 bubnmoreka [JOK
pabora Ne 2 «Onucanue ' 19.10.2023  https://m.edsoo.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpPTaHu3Ma 1
e OTHOCHTEIBLHOTO XapaKTepay
8 Hamnpasnenus u nytu | 26.10.2023  bubmmoteka [[OK




MaKpO3BOJIIOLUN https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 3BOIONINN
10 Ucropust xu3Hu Ha 3emiie U METObI
e€ U3y4yeHHst
1 I'unoressl NPOUCXOKIACHUS KUZHU bu6bnuorexa [IOK
Ha 3emuie https://m.edsoo.ru/863ea5a6b
12 PazBuTue xu3Hu Ha 3emiie 1o Hpam bubnuorexa [{OK
U [IepUoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOIUN
PacTUTENBHOTO U KUBOTHOTO MUpA.
13 [IpakTueckast padorta Ne 1 0.5 bubnmoreka [JOK
«M3y4ueHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U KUBOTHBIX B
KOJUTEKIIASX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OPTaHUYECKOTO MHUPA https://m.edsoo.ru/863ea48e
15 DBOJTIOLIUS YEJIOBEKa bubmuorexa [{OK
(aHTpOTIOTECHE3) https://m.edsoo.ru/863eac2c
16 JBroxymue cuitbl (paxTopsl) bu6muoreka [IOK
aHTPOIIOTEHE3A https://m.edsoo.ru/863ecad44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YeJioBeKa
13 UYenoBeyeckue pacel U MPUPOIHBIE bu6muoreka [IOK
aJIanTaly 4YeJIOBEKA https://m.edsoo.ru/863caca2
PesepBubIil ypok. O600611eHIE TIO
19 Teme «BO3HMKHOBEHHE U pa3BUTHUE
JKU3HU Ha 3eMiie»
20 DKOJIOTHS KaK HayKa




Cpenpl OOUTaHUS U SKOJIOTHUECKUE

bubnunorexa [IOK

21 (hakTophI https://m.edsoo.ru/863eafec
AOGuotnueckue GhaKkTophI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 pacTeHU U3 pa3HbIX MECT 0.5 bubmmorera IIOK
https://m.edsoo.ru/863ebl10e
obutanmsy. JlabopaTopHas padora
No 4. «Bnusgnue cBeta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCay
bubnunorexa [IOK
23 Bromieciie axTope! https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nomysiiuu. [Ipaktudeckast pabora
24 Ne 2 «IToacuéT IIoTHOCTHU 0.5
MOMYJISIIIUM pa3HbIX BUIOB
pacTeHui»
’5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OnoLIEHO3 https://m.edsoo.ru/863eb46a
2 DKOJIOTUYECKHUE CUCTEMBI bubnuorexa [{OK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. bubnmotexa LOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKieccus
28 [IpupoaHbie 3KOCUCTEMBI
29 AHTpPONOT€HHBIE IKOCUCTEMBI
30 buocdepa — rnobanpHas bubnmoreka [JOK
JKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmoreka [JOK




o6uocdepsl https://m.edso0.ru/863ebd16

32 YenoseuecTBo B Omochepe 3emau 1

13 CocyiiecTBoBaHUE TPUPOJIBI U 1 bubnmoreka [JOK
YyeJoBeyecTBa https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O0001IEHHE TEMBI

34 «Co00111ecTBa ¥ SKOJIOTUIECKHE 1
CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






