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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma y4eOHOTO TipeaMeTa « buosiorus» Ha ypoBHE CpETHETO OOIIEeTOo
o0pa30BaHMs COCTaBJIEHAa HA OCHOBE TPEOOBAHUI K pe3yJbTaTaM OCBOEHHUSI IPOTPAMMBbI CPEIHETO
ob1ero oopazoBanust PenepaabHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHJapTa CPETHETO
obmero oopazoanuss ®I'OC COO, denepanbHO 00pa30BATEIHHON MPOTPAMMBI CPETHETO
o6mero oopazoBanust POII COO, DenepanbHoil paboueii mporpaMmbl 10 y4eOHOMY MpeIMETY
«buonorus» OPII «buosorus», a Tak’ke OpUEHTUPOBAHA HA LEJIEBbIE IPUOPUTETHI,
chopMUpOBaHHEIE B eiepalibHOM paboueil mporpaMme BOCITUTAHUS.

[Iporpamma mo Ouonoruu AaéT MpeACTaBIEHUWE O LensiXx, o0 oOuel crpaTeruu
oOydeHUsl, BOCIMTAHUS W PAa3BUTHS OOYyYAIONIUXCS CPEICTBAMU Y4eOHOro IMpeaMera
«buonorusi», ompenenser o0sf3aTeIbHOE MPEIMETHOE COJIEpPKaHUE, €ro CTPYKTYpY,
pacrmpezesieHde o pasjeiaM U TeMaM, PEKOMEHIYEMYIO TOCJIEI0BATEIbHOCTh H3y4YEHUs
y4eOHOro Marepuana ¢ y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
00pa3oBaTENHFHOTO POIIECCca, BO3PACTHBIX OCOOCHHOCTEH 00yJaronInXCsl.

B nporpamme mo Ouonoruu TakkKe YUUTHIBAIOTCS TpPEOOBaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METAIPEJIMETHBIM U TPEIMETHBIM pe3yiibTaraM OOy4eHUs B (HOPMHUPOBAHHUH
OCHOBHBIX BHJIOB Y4e€OHO-II03HABATEIHHON JIEATEIbHOCTH/y4eOHBIX IeHCTBUN 00y4arOIUXCs
110 OCBOCHHIO COZICpKaHMsI OMOJIOTHYECKOro 00pa3oBaHusl.

B nporpamme mo 6uonoruu (10-11 kimaccel, 6a30BbIi ypPOBEHb) PEeali30BaH MPHHIUIT
MIPEEMCTBEHHOCTH B M3Y4YCHMH OHWOJIOTHH, Oyarojaps 4YeMmMy B HEH NpOCMaTpUBACTCS
HAMpaBJICHHOCTh HA pa3BUTHE 3HAHUH, CBS3aHHBIX C (POPMUPOBAHHUEM E€CTECTBEHHO-
HAay4HOTO MHPOBO33PEHHMS, IIEHHOCTHBIX OpPHUEHTAMK  JIUYHOCTH, HKOJOTUYECKOTO
MBIIJICHHS], TPEACTaBIEHUN O 3J0POBOM 00pa3ze XKU3HU U OEpeKHbIM OTHOIIEHUEM K
OKpy>Karome npupomHoil cpene. Ilosromy Hapsay ¢ u3ydeHHEM OOIIEOMOTOTUYECKUX
TEOpHil, a TaK)Ke 3HAHUM O CTPOCHUH JKUBBIX CHCTEM PA3HOI'O PaHTa U CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIUX B HHUX TIPOLECCOB B TporpaMme IO OHOJOTUM yJIENEeHO BHUMaHUE
WCIIOB30BAHUIO TOJYYEHHBIX 3HAaHUW B MOBCEAHEBHOM XU3HM I PEHICHUS MPUKIATHBIX
3a/a4, B TOM 4YHCIJE: MPOMQUIAKTHKHA HACJIEJACTBEHHBIX 3a00J€BaHUN 4YEJIOBEKa, MEIUKO-
TeHETUYECKOTO  KOHCYJIbTHPOBAHMs, OOOCHOBAHHS  DKOJOTHYECKH I[eJIeCO00pa3HOro
MOBEJCHUSA B OKPYXAWIIEH MNPUPOAHOM Cpele, aHajlnu3a BIHMSHUS XO3AMCTBEHHOU
JeSATEIbHOCTH YEJIOBEKA Ha COCTOSTHUE MPUPOJIHBIX U UCKYCCTBEHHBIX PKOCUCTEM. Y CHIICHUE
BHUMAaHUS K MPUKJIAIHON HAIMPaBIECHHOCTH Yy4eOHOro mpeamera «buonorusy mpoauKTOBaHO
HEOOXOIMMOCThIO OOecTieueHus] YCIOBHMM Ui pEIIeHUs OJHOM M3 aKTyaJdbHBIX 3aj]ad
IIKOJIBHOTO OMOJIOTHYECKOTO 00pa3oBaHMs, KOTOpas mpeamnojaraer (GpopMupoBaHUE Y
00yJaronuxcsi CrIoCOOHOCTH aIalTUPOBATHCS K M3MEHEHHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT0 MUDA.

buonorus Ha ypoBHE cpeHEro 001ero oopa3oBaHus 3aHMMAET BaxkHOe MecTo. OHa
obecnieunBaeT (OPMUPOBAHKE Y OOYUAIOIINXCS MIPECTABICHUN 0 HAYYHOU KapTHHE MHUPA,
pacimpsieT 1 000011aeT 3HaHUSI O KUBOW PUPOJIE, €€ OTIIMUUTEITBHBIX MPU3HAKAX —
YPOBHEBOW OpraHu3aliy U HBOJIIOIUH, CO3AAET YCIOBUS AJIA: MO3HAHUS 3aKOHOB >KHUBOM
pUpPoIbl, GOPMUPOBAHUS (PYHKITMOHATHHOM IPAMOTHOCTH, HABBIKOB 3JI0POBOTO H
0e30MmacHOro 00pasa KU3HH, IKOJIOTHYECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIIEHUS K
YKUBOWIIPUPOJIE U YEIIOBEKY.

Bonpiioe 3HaueHwe OMONOTHS WMEET TaKXKe [JIs PElIeHUS BOCIHTATEIbHBIX U
pPa3BUBAOIIMX 3a7a4 CpeIHero oOmero oOpa3oBaHMS, COIUANTH3ANMNA OO0YYArOIIHXCS.
N3ydyenne Ouonoruu oOecriedrBaeT yCIOBUS s (OPMUPOBAHMS HMHTEIUICKTYaJIbHBIX,
KOMMYHHMKAIIMOHHBIX W WH(QOPMAlMOHHBIX  HABBIKOB,  ACTETUYECKOM  KYJIBTYpHI,
CIOCOOCTBYETHHTETPALUK OUOJIOTHUECKUX 3HAHUN C TIPEJICTABICHUSIMH U3 JAPYTUX YUCOHBIX
MpeIMETOB, B YaCTHOCTH, (M3HKU, XUMUU U Teorpaduu. Ha3paHHbIE MONOXKEHUS O
MpelHa3HauYeHUN y4eOHOTOo TpeameTa «bHONOTHS» COCTaBWIM OCHOBY JUISL ONpPEICICHUS
MOJIXOJIOB K OTOOPY M CTPYKTYPUPOBAHHUIO €T0 COAEPIKAHUSI, IPEACTABICHHOTO B IPOrpaMMe
10 OMOJIOTHH.



Ot6op conepxkanus ydeOHOro mpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TMO3ULIUNA KYJIbTYPOCOOOPA3HOIO IMOAX0Jld, B COOTBETCTBHH C KOTOPBIM
oOyyaromuecsi JOJDKHBI OCBOUTH 3HAHUS U YMEHHS, 3HAYUMBIC U1 (POPMHPOBAHUS OOIIEH
KYJIbTYpPbI, ONpEAeNsIonne aJeKBaTHOE MOBEICHUE YEJIOBEKAa B OKpPY)KAIOIIeH MpPUPOIHON
cpene, BOCTpEOOBAHHBIC B TOBCEIHEBHOW KU3HU U MPAKTUYECKOW aesternpbHocTH. Ocoboe
MECTO B 3TOM CHUCTeMe 3HAHUI 3aHMMAIOT 3JIEMEHTHI COEP KAHUS, KOTOPBIE CIIY)KaT OCHOBOU
st (GOPMUPOBAHMS TIPEJICTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHE MUpa U
LEHHOCTHBIX OPHEHTALUAX JHYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3alUU OHOJIOTHYECKOTO
oOpa3oBaHUs.

CtpykTypupoBaHHE cojepxaHHs y4eOHOTro marepuajia B IporpamMmme Mo OuOJIOTUU
OCYLIECTBIICHO C Yy4YETOM MNPHOPUTETHOTO 3HAYEHHWs 3HAaHUM 00 OTJIMYUTENBbHBIX
OCOOCHHOCTSIX JKMBOM MpPHUPOAbI, O €€ YPOBHEBOW OpraHu3aldd M  HBoionuu. B
COOTBETCTBHUHM C 3TUM B CTPYKType Y4eOHOro mpenMera
«buonorus» BbIAENEHBl CIEAYIOUINE COAepkKaTelbHble JTUHUM: «buonorus kak Hayka.
Metozbl HayqHOTO TTO3HaHUA», «KieTka kak Onoiorndeckas CUCTEMay,

«Opranu3m kak Ouosiornyeckasi cuctema», «Cuctema W MHOroodpaszue OpraHM4ecKOoro
MUPay, «IBOJIOLHS KUBOU MPUPOIBI», «IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTI.

Lenp uzyueHus ydebHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE — OBIIAJICHHE
00y4aroIMMHUCs 3HAHUSMH O CTPYKTYpPHO-(YHKIMOHAJIBHON OpPraHM3alU KUBBIX CHCTEM
pa3HOTO paHra M MpHOOpeTeHHWe YMEHUW UCHONIb30BaTh JTHU 3HAHUSA JI1 TPaMOTHBIX
JCWCTBUH B OTHOLICHWHM OOBEKTOB XMBOW MPHPOJBI M PELICHUS PA3IMYHBIX JKU3HEHHBIX
pooJeM.

JocTmwkenune nenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6a30BOM ypoBHE
o0ecreyrBaeTcs pelieHueM CIeIyIoIuX 3a/1au:

OCBOCHHME OOYYAIOMIMMHUCSI CHCTEMBbl 3HAaHUH O OHMOJIOTMYECKHX TEOPHAX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTEe3aX, MPaBUIIaX, CIYKAIIUX OCHOBOM A (popMUpOBaHUS
MPEJCTaBICHUH O eCTECTBEHHO-HAYYHOH KapTHHE MHpa, O METOJaX HAay4YHOTO TO3HAHUS,
CTPOEHUH, MHOTOOOpa3nu M OCOOEHHOCTSX JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3allUH,
BBIJIAIOMIUXCSOTKPBITHAX M COBPEMEHHBIX UCCIICOBAHMIX B OMOJIOTHH;

¢dopmHpoBaHUe Yy 00yJaromuXcs MO3HABATENbHBIX, MHTEJJIEKTYaIbHBIX U TBOPYECKHX
CTMIOCOOHOCTEH B TpOIECCe aHAIM3a JAHHBIX O IYTAX Pa3BUTHS B OWOJOTHHM HAyYHBIX
B3IJISLJIOB, UAEH U MOAXOJ0B K U3YUEHHIO KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aINM;

CTaHOBJIEHUE Y 00y4aroluxcs 00IIel KylnbTypbl, PyHKIIMOHAILHOW IPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH M OLIEHUBATh SIBICHHS OKPY)KAIOLIET0 MUpPA XKUBOW MPUPOIBI
Ha OCHOBaHUH 3HAHUH U OTIBITA, TOTYYCHHBIX TIPU H3yYCHUU ONOJIOTHH;

dopmupoBaHUe y 00yJaromuXcs YMEHUIN MIUTIOCTPUPOBATH 3HAUEHHE OMOJIOIMYECKHX
3HaHUI B MPAKTHYECKOH NESITETHHOCTH YENOBEKA, PA3BUTUH COBPEMEHHBIX METUIIMHCKUX
TEXHOJIOTHI 1 arpoOMOTEXHOIOTUIA;

BOCIIUTaHHE YOSKAEHHOCTH B BO3MOXKHOCTH TTO3HAHUS YEIOBEKOM >KUBOH TPHPOJIBI,
HEOO0XOAUMOCTH OEpeXHOro OTHOUIeHHs K HeH, COOJIOAEHUS STUYECKUX HOpPM IIpH
MIPOBEICHUHN OMOJIOTHUYECKIX MCCIIeIOBAHU;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUH JJIs1 OBBIILIEHUS YPOBHAIKOIOTMUECKON
KYIBTYPHI, IUTsl GOPMUPOBAHHS HAYYHOTO MHPOBO33PEHHS,

NpUMEHEeHHE MPUOOPETEHHBIX 3HAHUH U YMEHHUU B MOBCEJIHEBHOW KM3HM JUIS OLIEHKU
MOCJIEACTBUIM CBOEH NEATENbHOCTH IO OTHOIIEHHUIO K OKpYXarolleu cpene, cOOCTBEHHOMY
3J10pOBbI0, 000CHOBaHME U COOIIOACHNE Mep NMPOPUIAKTHKY 3a00JI€BaHHHA.

B cucreme cpegnero obmero ooOpasoBanusi «buonorus», nsydaemas Ha 0a30BOM
YPOBHE, SIBIISIETCSI 003aTEIbHBIM YUYE€OHBIM MPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOM
obnactu «EcTecTBEeHHO-HAy4YHBIE TPEIMETHIY.

Jns u3ydeHuss Ouosnornn Ha 0a30BOM YPOBHE CpEAHEro oOmero oOpa3oBaHHS
orBoautcs 68 wacos: B 10 kmacce — 34 yvaca (1 gac B Hemeno), B
1 xmacce — 34 gaca (1 yac B Heaelo).



COAEP)XAHME OBYYEHUS10
KJIIACC

Tema 1. Buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOIMH C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMHU
€CTECTBCHHBIMU HaykamH, (puiocodueid, ITUKOW, 3CTETUKOW W TpaBoM. Ponb Omonoruu B
(GbopMHPOBaHUN COBPEMEHHON Hay4HOU KapTUHbI MUpa. CuctemMa OMOJIOTHYECKUX HAYK.

Metoapl TO3HAHUS HKUBOW MpUPOABl (HAONIOAEHUE, SKCIEPUMEHT, OIHUCAHUE,
U3MepeHue, Kiaccudukanus, MoAeIMpOBaHNe, CTaTUCTHYECKas 00pabOTKa JaHHBIX ).

JdeMoHcTpanum:

[Toptpetsi: Y. dapsun, I'. Mennens, H. K. Kosbios, JIx. Yorcon u @.Kpuk.

Tabnuue! u cxembl: «MeTo bl TO3HAHUS KUBOW IPUPOIBI».

JlabopaTopHble U NpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «/cmonb30BaHue pa3iMyHBIX METOJOB NMPUU3YYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbI M X OPraHU3ALUSA.

XKusbie cucrembl  (OmocHCTEMBI) KaK I[peaMeT  H3y4eHHMs]  OMOJIOTHH.
OTinune )KUBBIX CUCTEM OT HEOPraHUYECKON IPUPOBI.

CaoiicTBa 6rocucTeM U X pazHooOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJIEKYJIIPHBINA, KIE€TOYHbI, TKAHEBBIN, OPraHU3MEHHbIN, NOMYJIALIMOHHO-BUIOBOM,
9KOCHCTEMHBIN(OMOTeOIeHOTHYECKUH ),0M0c(epHBIi.

JdemoHcTpaumu:

Tabnuuel U CXEMBL «OCHOBHBIE IIPU3HAKU KU3ZHNY, «YpoBHH
OpraHM3alMK )KUBOI PUPOABDY.

O6opynoBanue: Mmoaens moiekynsl JTHK.

Tema 3. XuMU4YeCKHii COCTAB U CTPOEHNE KIETKH.

XUMUYECKUN ~ COCTaB  KIJIETKM. XUMHYECKHE  DIIEMEHTBL:  MaKpOXJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEIIECTBA.

@yHKIMM BOJbI M MHHEpAIbHBIX BellecTB B kierke. [loanepikaHne oCcMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zameHnMble W 3aMEHMMBIE AMMHOKMCIOTBL. AMHUHOKHCIOTHBI COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOW MOJEKYJbl (IE€pBUYHAs, BTOpUYHAs, TPETUYHAs W YETBEPTUYHAsS
CTpYKTypa). XUMHUUECKUE CBOMCTBa OenkoB. bronornueckue GyHKIMM 6EIKOB.

®epMeHThl — OHoornueckue katanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyoctparHas cneunpuynoctb. Kodepmentsl. Butamunbel. Otinuuus ¢(epMeHTOB OT
HEOpPraHMYECKUX KaTalIn3aTopOB.

VYrneBoasl: MoOHOcaxapuabl (TIIOKO3a, pubo3a M Ae30Kcupubo3a), AUCaXapHibl
(caxapo3a, JaKT03a) W TOJHCAXapuabl (KpaxMmaj, TIWKOTEeH, Ie/UTrono3a). bromornueckue
(GYHKIIUU YTTIEBOJIOB.

Jlununer: Tpurnuuepusl, dochomunuabl, crepounsl. ['mapodunbHo- rUIpOdHOOHBIE
cBoiicTBa. buonornyeckue GpyHkiyu aunuaoB. CpaBHEHUEYTIIEBOI0B, OCJIKOB U JIUIHJIOB KaK
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JIHK n PHK. HykneoTuasl — MOHOMEpBIHYKIEMHOBBIX KHCIIOT.
Crpoenue u ¢pyukuun JJHK. Crpoenne nu ¢ynkuuun PHK. Bunet PHK. AT®: crpoenue u
GbyHKIMM.

[{uronorust — Hayka o kierke. KineTtouHas Teopust — npumep B3aMMOJICHCTBHS UIEH U
(akTOB B HAYYHOM MO3HAHUHM. METOABI H3yUCHHUSKICTKH.

Knerka kak mnenoctHas »kuBas cucrema. OOIIuMe NPU3HAKK KIETOK: 3aMKHyTas
HapyxHas MmeMmOpana, Mosiekynsl JIHK kak renerndeckuii anmapat, cucteMa CUHTe3a Oenka.

Tunbl KIeTok: 3SykKapuoTHYecKass U IpokapuoTHuyeckas. OcCOOEHHOCTH CTpPOEHUs
npokapuoTuyeckon kietku. Knerounass ctenka Oaxtepuii. CTpoeHue >yKapHOTHUECKOU
kieTku. OCHOBHBIC OTJIMYHSI PACTUTEIBLHOM, J)KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KIETOK — KJIETOYHAsI CTEHKA, TTTUKOKAINKC, X (YHKLIUH.



[Tna3maruueckass MemOpana, e€ cBoicTBa M (QyHKIuH. LluTomnasma u e€ opraHoumbl.
OnnomemOpannble  opranouasl  kietkw: OIIC, ammapar  T'onbmkw,  JTM30COMBI.
[losiyaBTOHOMHBIE ~ OpraHOWJbl KJIETKU: MUTOXOHApUH, IacTuabl. [lpoucxoxneHue
MUTOXOHJApHUH ¥ mactua. Bunel minactua. HemeMOpaHHble OpraHouibl KIETKH: pUOOCOMBIL,
KJIETOYHBIM LEHTP, LEHTPUOIH, PECHUYKHU, JKIYTUKH. DYHKIMM OpPraHOUJOB KIIETKH.
Bxitouenus.

Snpo — perymaropHblii 1eHTp KiIeTkd. CrTpoeHuwe sjapa: saepHas o000J04Ka,
KapuoIlIa3Ma, XpOMaTHH, AAPBIIIKO. XPOMOCOMBI.

TpaHCcOPT BEUIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIanu, M. IlIneitnen, P. Bupxos, k. Yorcon,
@. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammsbl:  «PacnpeneneHne XUMUYECKHUX 3JEMEHTOB B HEXHBOM IpPUPOIE»,
«PacnpeneneHne XMuMUYECKUX JJIEMEHTOB B )KUBOW IIPUPOLIEN.

Tabnuie! u cxemsl: «llepruogudeckas Ta0nIHIIa XUMHUYECKHX AJIEMEHTOBY,

«CTpoeHHE MOJICKYJIBI BOIbBI», «buocwHTe3 Oenkay, «CTpoeHHE MOJEKYIbl OeiKay,
«Ctpoenne pepmenta», «Hykneunobie kucnotsl. JJHK», «Ctpoenune monexyiast ATOy,
«CTpoeHHE DYKaApUOTHYECKOM KIETKH», «CTpOEHHE >KUBOTHOM KJIETKH», «CTpoeHHe
pacTUTENbHON KIeTKN», «CTpoeHue NMpoOKapuoTHUEeCKOW — KieTkm»,  «CTpoeHuwe  sjapa
KICTKN», «YTIECBOIBI»,

«JInmuae.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBaHUE MJisi MPOBEICHUS HAOTIOCHUH,
U3MEpEeHuil, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTENbHBIX, dKUBOTHBIX U OAKTEpUaTbHbBIX
KJIETOK.

JlaGopaTopHble M NpaKTHYecKHe PadOThI:

JlaGopatopHnas pabota Ne 1. «/M3ydeHne KaTaluTHYECKOM aKTUBHOCTH (pepMEeHTOB (Ha
MIpUMepe aMIJIa3bl WK KaTagasbl)y.

JlaGopatopHast pabota Ne 2. «/3yueHue CTpOeHHUS KIETOK pacTeHUH, >KHUBOTHBIX U
OaxTepuii O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OMHUCAHHE.

Tema 4. ’KusHenesiTeJIbHOCTb KJIETKH.

OOmeHn BemiecTB, WIM MeTabonu3M. AccuMwisAnus (IUIaCTUYECKUl OOMeH) H
TUCCUMMJIIALUS (PHEPreTUUeCKUid 0OMEH) — IB€ CTOPOHBI €UHOTrO Mpoliecca MEeTadoIu3Ma.
Posb 3aK0OHOB COXpaHEHUs BEIIECTB M SHEPIMH B IOHUMaHUU METa0oIn3Ma.

Tunsl o6MeHa BeniecTB: aBTOTPOGHBIN U rerepoTpodHblil. Poib hepmeHTOB B 00MeHe
BELIECTB U ITPEBPALICHUH JHEPTUHU B KIIETKE.
®dotocunre3. CBetoBast u TeMHOBas ¢asbl hoTocuHTe3a. Peakiuu poTocuHTe3A.

D¢ dexTuBHOCTH poTOCHHTE3A. 3HAUCHHE (POTOCHHTE3A JJIS )KU3HU Ha 3emiie. BnusHue
yCIIOBUH cpe/ibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocuHTe3. XeMOCHHTE3UPYIoNIe OaKTepuu. 3HaUYCHNE XEMOCUHTE3a ISl KU3HHA Ha
3emie.

DHepreTHYecknuidi oOMEH B KIJeTKe. PaciieruieHue BeIecTB, BBIICICHUE U
aKKyMYJIMpPOBaHUE OHHEPrUU B KIETKe. OITambel BSHepreTudeckoro oOmeHa. [numkonus.
Bposxenue u ero Buasl. Kucinoponoe okuciaeHue, Ui KieToyHoe apixanue. OKUCIUTEIbHOe
dbochopunupoBanre. DPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakuun marpuuHoro cunres3a. ['enernueckas uHpopmanus u JIHK. Peanuzanus
TeHEeTHYECKOW MH(pOpMauu B KieTke. ['eHeTHueckuil Ko 1 ero cBoiicTBa. TpaHCKpUus —

MarpuuHblii cuHTe3 PHK. Tpancnsmus — OwocuHTe3 Oenka. DTambl  TPaHCIAIHH.
Koauposanue amunokucnot. Pois pubocom B 6nocunTese Genka.
Heknerounsie ¢opmbl xu3Hu — BHUpPYCHl. Mctopust oTkpeiTus Bupyco (. U.

NBanoBckuii). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IMKJIAa BHPYCOB. bakrtepuodarw.
bonesnn  pacteHuii, KHUBOTHBIX U  YEJIOBEKA, BBbI3bIBAEMbIE BHUpycaMH. Bupyc
ummyHonedpunura uenoBeka (BUY) — BozOymutens CIIM/la. OOpaTHas TpaHCKpUIIIUS,



peBeprasa u uaTerpasa. [Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpauuu:

[Moprpetsr: H. K. Konsiros, 1. Y. UBanosckuii, K. A. TumupsizeB. TaOauIpl U CXEMBI:

«Tunel utanusy, «Metadboauzm», «MUTOXOHAPHUSY,

«DHepreTuueckuii ooMen», «Xnopormiact», «Dorocuntes», «Ctpoenue JJTHK»,

«Ctpoerre u (GyHKIMOHUpOBaHHME TreHa», «CuHTe3 Oenka», «['eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodaru», «Crtpoenune u ku3HeHHbIH 1wk Bupyca CIIN/a,
OakTepuodaray, «Permmmkarus JJTHK».

O6opynoBanue: Moaenu-ammmkanuu — «Yasoenue JIHK — wu  Tpanckpumimsy,
«buocunTes 6enkay, «CTpoeHHE KIETKU», MoAenb CTpyKTyphl JJHK.

Tema 5. Pa3MHo:KkeHHe U HHAMBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

Knerounslii nuKi, WK KU3HEHHBIM UK KieTku. MuTtepdaza u mutos. [Ipomeccsr,
npoTekaromue B uHTepdase. Permukanus — peakuus marpuanoro cuate3a JJHK. Ctpoenune
XpoMocoM. XpOMOCOMHBIN HabOp — KapuOTHM. [IUMIOMAHBIN U TalIONAHBII XPOMOCOMHBIE
HaOopel. Xpomatunabl. LlUTOMOTHYECKHE OCHOBBI PA3MHOKEHUS M WHIUBUAYATHHOTO
pa3BUTHUSL OPTaHNU3MOB.

Henenune kinerku — muto3. Craaum muto3a. IIponeccel, mpoucxoasiiyue Ha pa3HbIX
CTagusIX MUTO3a. BHOJIOrnueckuii CMBICII MUTO34.

[IporpamMmmupyemas rubenb KIETKH — arnomnTo3.

®dopMBI  pa3MHOKCHHSI OpPTaHM3MOB: Oecrojioe © T1oJoBoe. Buasl OGecnoioro
Pa3MHOKEHHUS: ICJIEHUE HAJIBOE, TOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CHOPOOOpa30OBaHHE,
BEreTaTUBHOE pa3MHOKeHUE. ICKyCCTBEHHOE KIOHUPOBAaHHUE OPraHU3MOB, €r0 3HaYEHUE IS
CEJIEKIIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIUYHSI OT OECIOJIOTO.

Meiios. Craguu Metiosa. [Iporeccel, mpoucxoasiye Ha ctaausx meiosa. [loBenenue
xpoMmocoM B Mero3e. Kpoccunrosep. bruonornueckuii cMbICi U 3HaU€HHUE MEW03a.

['amerorenes — mporecc 0Opa30BaHHS TOJOBBIX KIETOK Y >KMBOTHBIX. [lonoBbie
JKeJe3bl: CEeMEHHUKH M sudHUKU. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KJIETOK — TrameT
(cmepmaTo3ouy, AilIeKIeTKa) — crepMaroreHe3 W oBoreHe3. OCOOEHHOCTH CTPOCHUs
SIMIIEKIIETOK U criepMaTo3ouioB. OrmnonorBopeHue. [lapreHorenes.

NuauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHANBbHOE Pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX >KHUBOTHBIX: APOOJICHHE, TaCTPYJISAIINS,
opranorenes. IlocTomMOpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHANBHOTO Pa3BUTHS:
npsiMoe, HempsMoe (JMYMHOYHOE). BiusHue cpeipl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBICYPOICTBA.

Poct u pasButue pacreHuil. OHTOreHE3 IIBETKOBOI'O PACTEHHUs: CTPOCHHUE CEMEHHU,
CTaJIMH Pa3BUTHSL.

JdemMoHcTpanum:

Tabmuipe! u cxembl: «POPMbI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OIJI0JOTBOPEHHE
y LIBETKOBBIX pacTeHui», «BereraTuBHOE Pa3MHOXKEHUE pAaCTeHU», «JleneHue KiIeTKu
OakTepuit», «CTpoeHHE TOJOBBIX KIIETOK,

«CTtpoeHne xpoMocoMbly, «Knerounsiit uukny, «Pemmukanus [JHK», «Murtos»,
«Meito3», «lIpsimoe u HenpsiMoe pa3BUTUEY, «] 'aMeTOreHe3 y MIEKONUTAIOIIUX U YEIOBEKay,
«OCHOBHBIE CTAINM OHTOTE€HE3a.

O6opynoBaHue: MUKPOCKOII, MUKpoIripenapaThl «CriepMaTo30uIbI MICKOHTAIOIIETOY,
«Sinekierka miekonuTaromero», «KapruokuHe3 B KIETKax KOpEIIKa JIyKa», MarHUTHAs
Moenb-anmiukanus «/lenenne knetkny», moaens JHK, Momens meTadazHoil XpOMOCOMBI.

JlaGopaTopHble U MpaKTH4YeCKHe PadOThI:

Jlaboparopuas padora Ne 3. «HaOnrogeHrne MUTO3a B KIIETKaX KOHYMKA KOPEIIKa JTyKa
Ha FOTOBBIX MHUKpOIIpenapaTax».

JlaboparopHass pabora No 4. «lI3ydeHue CTpOCHHUS TOJOBBIX KIETOK HA TOTOBBIX



MHKpOIpenapaTax».

Tema 6. HacJieICTBEHHOCTh H M3MEHYHBOCTh OPraHU3MOB.

IIpenmer u 3amaun reHeTuku. Mctopus pa3BUTHS T€HETHKHA. Poiib muronorun u
SMOPHOJIOTMH B CTAHOBIICHMHM TEHETHKH. BKIaa pOCCHICKMX M 3apyOexHBIX Y4YEHBIX B
pa3BUTHE TEHETUKH. MeToasl TEHETHKH (THOPHIAOJOTUYECKUM, ITMTOTCHETUYECKHM,
MOJICKYJIIpHO-TeHeTUUeCcKui).  OCHOBHBIE = TIE€HETHYECKHE  TMOHATUA. [ eHeTnueckas
CHMBOJIMKA, UCIOJIb3yeMas BCXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACJEAOBaHUS TMPU3HAKOB, ycTaHOBIeHHble [. MeHnaenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKOH €IMHO00pa3uss THOPHAOB IIEPBOTO IOKOJICHUS.
[IpaBuno noMuHHMpOBaHWA. 3aKOH pacHICTUICHHMs] MpPHU3HAKOB. ['MIoTe3a 4YMCTOTHI TaMer.
[TonHOE M HEMOIHOE JOMUHUPOBAHUE.

JuruOpunHoe CKpeluBaHWe. 3aKOH HE3aBHUCMMOTO HACTEIOBAaHUS IPHU3HAKOB.
[{uToreHeTn4eckre OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUA. AHATU3UPYIOILIEe CKpEIIMBaHUE.
Hcnonbs3oBanne aHATM3UPYIOLIETO CKPEIIUBAHUS ISl ONIPEACIICHUsI TEHOTHIIA OCOOH.

CuennenHoe HacneioBaHue npusHakoB. Pabora T. Moprana mo cremieHHOMY
HACJIEIOBAHUIO 'eHOB. HapyllieHue cuerieHust FreHOB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasi TEOpHSI HACJIEICTBEHHOCTH. [ eHeTuuecKue KapThl.

['eneTuka mosa. XpoMOCOMHOE OTpE/IeIeHHUE 10J1a. AYyTOCOMBI U MOJIOBBIEXPOMOCOMBI.
['omorameTHble U TeTeporaMeTHble OpraHu3Mbl. HaciemoBaHue Npu3HAKOB, CIEIJICHHBIX C
IIOJIOM.

H3menunBocTh. Buabl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacleIcTBeHHas. Poib
cpeapl B HEHACIEACTBEHHOW M3MEHYHMBOCTH. XapakTepUCTHKA MOAM(PHUKAIMOHHOM
W3MEHUMBOCTU. BapuanuoHHbl psa ¥ BapualMoHHas KpuBas. Hopma peakuuu mnpusHaka.
KonmuuecTBeHHbIE ¥ KadyeCTBEHHBIE TMPU3HAKM W HWX HopMma peakuuu. CBoiicTBa
MOAU(PHUKAITMOHHON U3MEHYUBOCTH.

Hacnencreennas, WIM  TEHOTUIIMYECcKas, U3MEHYHUBOCTb. KomOunaTtuBHas
W3MEHUYUBOCTh. Mel03 U TOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH.
MyrtaunonHass u3MeHUMBOCTh. Kilaccupukanus MyTauuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa U mpUYuHbl MyTanuii. MyrareHHble (aKTOpbl. 3aKOH TOMOJOTHYECKUX
PAIOB B HaciHeACTBEeHHOM n3MeHunBocTy H. M. BaBumnosa.

BresnepHas HacneACTBEHHOCTh U UBMEHYUBOCTb.

I'enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOIbI T€HETHKH YeEJIOBEKA:
TeHEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUECKUH, OMOXMMHUYECKUN, MOJICKYISPHO-
reHeTudyeckuid. COBpPEMEHHOE OIPEACIICHUE T'€HOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHIHPOBaHKE, B TOM 4ucie ¢ nmoMoinisio [I1[P-anann3a. HacnencTBennbie 3a0oneBaHus
YeloBeKa: TEHHbIe O00JIe3HH, OOJEe3HW C HACIEICTBEHHOW MPEIpacloioKEHHOCTHIO,
XpoMocoMHBIe OoJie3Hn. CoMaThyeckne W reHepaTUBHbIE MyTanuud. CTBOJIOBBIC KIIETKH.
[lpuHIMIBL  340pOBOrO  O0Opas3a JKWU3HU, JUATHOCTUKH, NPOPUIAKTHKHA H  JICUCHUS
TEHETHYECKUX  Oosie3Hel.  MeauKO-TeHETHYeCKOe  KOHCYJIBTHPOBAaHHME.  3HAaueHUE
MEIUIIMHCKOW TEeHETUKH B TMPEIOTBPALICHUH U JICUCHUH TEHETHYECKUX 3a00JIeBaHHIA
YyeJioBeKa.

JdemMoHcTpanum:

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

Tabmuel 1 cxembl: «MOHOTHOPHIHOE CKpEIIMBAaHHE W €ro IUTOreHEeTHYeCcKas
OCHOBa», «3aKOH PAaCIIEIUICHUSI U €r0 [IUTOTCHETHYECKasi OCHOBAY, «3aKoH YHUCTOTBI
ramer», «JuruOpumHoe CKpeluBaHUE,

«lluTomornueckne  OCHOBBI ~ JTUTHOPUIIHOTO  CKpEIIMBaHUs», «Menosy,

«B3aumonencTBUE aUICNIBHBIX TI'€HOBY», «I['€HeTHYeCcKHe KapTbl PaCcTEHUM, >KUBOTHBIX U
yenoBekay, «l'eHeTnka monay, «3aKOHOMEPHOCTH HACJEIOBAHMS, CIEIJIEHHOIO C IOJOMY,
«KapuoTunbsl uyenoBeka © IKUBOTHBIX», «Buasl maMeHdnBocTY», «MonudukanmonHas
M3MEHYMBOCTHY», «HacmemoBanme pesyc- dakTopa», «['eHeTHKa TPyHI  KPOBW»,



«MyTanuoHHass U3MEHYHBOCTH Y.

O6opynoBanue: MoeNu-anIuIuKaiuu «MOHOTUOPHUIHOE CKPELUBAHUEY,
«Henonnoe nomuHupoBanue», «JluruOpugHoe ckpeuruBanuey», «llepekpéct xpomocom»,
MHUKPOCKOII M MHUKporpenapar «J{pozoduia» (Hopma, MyTauuu GOpMbI KPbLIIEB U OKPACKH
Tena), repbapuii «I'opox mOoCeBHOM.

JlaGopaTopHble U IpaKTHYeCcKHe PadoThI:

JlaGopaTtopnas pabora Ne 5. «M3yueHnue pe3ysIbTaToB MOHOTUOPHIHOTO U
TUTHOPUIHOTO CKPEIIUBAHMS y AP030(UIIBI HA TOTOBBIX MUKPOIIPENapaTax.

JlaGopaTopHas paborta No 6. «3yueHne MOIU(PUKAITMOHHOM
M3MEHYMBOCTH, IOCTPOCHUE BAPHALIMOHHOTO Psijia U BApUAITMOHHOW KPHBOI.

JlaboparopHas pabota Ne 7. «AHanu3 MmyTtanuil y 1po30Quiibl Ha TOTOBBIXMHUKpPOIIPENapaTaxy.

[Tpaktuyeckas padora Ne 2. «CocraBieHHE M aHAIU3 POJOCIOBHBIXUEIOBEKAY.

Tema 7. Cestexkuusi opranu3MoB. OCHOBbBI OMOTEXHOJIOTHH.

Ceneknus KaK HayKa U mpouecc. 3apoxkaeHue ceJIeKIuu U JoMectukanus. Yuenue H. U.
BaBuiioBa 0 1ieHTpax NpOMCX0XKIEHUS U MHOI000pa3uaKyIbTYpHBIX pacTeHUN. LIeHTpbl Ipoucxox1eHus
JIOMAIIHUX )KUBOTHBIX. COPT,I0pOAa, LITAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBbIil 1 MHIMBUyaIbHbIA OTOOPBIB CEJIEKIIMU
pacteHuid U KUBOTHBIX. OIlleHKa B3KcTepbepa. bIUM3KOPOACTBEHHOE CKpPEIIMBAHHE —
uHOpuauHT. Yncras nuaus. CKpelMBaHue YUCTHIX JHHUN. [ eTeposnc, wim rudpuaHas cuia.
HeponctBennoe ckpenuBanue — ayrOpunuur. OtaanéHHas rubpuauzanus U e€ yCHexH.
HckyccTBEHHBIN MyTareHe3 M MOJIyYEHHUE MOJMIUIOUIOB. JJOCTHIKEHUS CEIEKIMH PAaCTEHU,
KUBOTHBIX U MUKPOOPTraHNU3MOB.

buoTtexHonorus kak oTpacib Mpou3BojcTBA. ['eHHas WMHXKeHepus. DTambl CO3AAHUA
pexomOuHanTHOW JIHK m Tpancrennsix opranusmoB. Kinerounas umkeHepus. Kietounsie
KYJIBTYpBI. MUukpoKIIOHaIBEHOE Pa3sMHOXEHHUE pacTeHuN. KionnpoBanue
BBICOKOIIPOJYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U ITHUUYECKUE
npo6suembl. 'MO — reneTndueck MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. I1BaHOB.

Tabmuupl u cxembl: kapTta «LleHTphl MPOUCXOXKACHUS U MHOTOOOpa3usi KyJbTYpPHBIX
pactenuit», «llopompl nOMamIHUX JKUBOTHBIX», «CopTa KyJNBTYpHBIX PAacTEHHUN»,
«Otnanénunas rubpuamsanus», «Paborer akamemuka M. @. VBanomay, «llomuruionausy,
«O0BbeKThI OMOTEXHONOTUNY, «KJIeTouHble KyIbTYphl U KJIOHUpOBaHHE», «KoHCTpynpoBaHue
U IIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJSDKU TUIOZOB U KOPHEIJIONOB TUKHUX ()OPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CeabCKOX03siCTBEHHBIE PACTEHHS.

JlaGoparopHble U MPpaKTH4YeCKHEe PAdOThI:

Oxkckypeusi «OCHOBHBIE METOJBI U JOCTUKEHUS CEJIEKIIMA PACTEHMH MIKMBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATENbHBIN YUaCTOK, B TEIUIMYHOE
XO035CTBO, 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBorouMOHHAsA OHOIOTHS.

[TpeanochkuIKl BO3HUKHOBEHHS HBOJIIOIMOHHON TEOpHUU. DBOJIIOLIMOHHAS TEOPHs U €€
MecTO B Onosoruy. BiausiHue 3BOTIOIIMOHHON TEOpUH Ha pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CBuaeTenbCTBa HBOJIONHMH. [laT€OHTOIOrHUECKUE: TOCIEA0BATEIbHOCTh MOSBICHHUS
BUJOB B IIAJICOHTOJOTMUYECKONW JIETONMCH, IepexoaHsle ¢opmbl. buoreorpaduueckue:
CXOJICTBO U paznuuue GayH u (GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA U Pa3IUyKsl SMOPHOHOB Pa3HbIX BUAOB MO3BOHOUYHBIX.
CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJOTHYHBIC, PYIAUMEHTApHBIC OpPTaHBbI,
aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXAHU3MOB HACIIEACTBEHHOCTH U



OCHOBHBIX METa00JIMUECKUX ITYTEN Y BCEX OpraHU3MOB.

OpomononHass Teopuss Y. JlapBunHa. lIpeanocbulku BO3HUKHOBEHHMS JapBUHU3MA.
JIBIDKyIIe CHJIBI  JBOJIONMHM BHAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IpU
OTPaHUYEHHOCTU PECYpCOB, HEONpeneNéHHas W3MEHYMBOCTb, O0pbh0a 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckass Tteopust spomonmu (CTD) m €€ OCHOBHBIE IOJIOKCHHUSI.

Muxkposotorus. [Tonynsanus kak equHUIA BU1a U 3BOJIOLUY.

JBuxymiue cuibl ((hakTopbl) SBOMIOIUU BUAOB B Npupozae. MyTalnoHHBIN Ipoliecc U
KOMOWHATHBHAs W3MEHUMBOCTh. l[lomynsuuoHHble BOMHBI M apei¢ reHoB. M3omsamus u
MHUTparusl.

EcrectBennblii 0TOOp — HampaBisommii Gaxkrop 3Bosronun. PopMbl €CTECTBEHHOTO
otbopa.

[TprcniocoONEHHOCT, ~ OpPraHM3MOB  Kak  pe3yiapTaT  3Boitouuu.  Ilpumepst
pHUCcOcoOIeHHH y opraHu3MoB. ApoMopd03bl U UAHOATANTALIUH.

Bun u BumooOpasoBanue. Kpurepun Buma. OcHOBHBIE (OPMBI BHI000pa30BAHUS:
reorpaduyeckoe, YKOJIOrHUecKoe.

MaxponsBodrorusi. @opMmer 3Bomonnu: pueTndeckas, TUBEPreHTHAs, KOHBEpreHTHas,
napajuiensHas. HeoOpaTuMocTh SBOMIOIHH.

Hponcxoxc[[eHHe oT HECTICIUAJIN3NPOBAHHBIX IMPEaKOB.
[Iporpeccupytomas cnienuanu3anus. AanTUBHAS pagualus.
JdemoHcTpaumu:

[Hoprpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K.M. bap, O.
I'exkensb, @. Mromnep, A. H. CeBeprios.

Tabmuupt u  cxembl:  «Pa3Burtue OPraHUYECKOrO Mupa Ha 3emiiey,
«3apodpll  TO3BOHOYHBIX  JKUBOTHBIX», «Apxeonrtepukcy, «Dopmbl OOpsOBI 32
cymectBoBanue», «EcrecTBeHHBIH  0TOOp», «MHOrooOpasue  COPTOB  pacTEHUI,
«MHnoroo0Opasue OpOJ JKUBOTHBIX», «[Tonmynsiuny,

«MyTalMOHHasT ~ W3MEHYUBOCTHY»,  «Apomopdo3bl», «Mamoanantamumy,  «OOmas
JereHepauus», «/Bmwxymme cunbl 3Boionuny», «Kapra-cxema Mapuipyra MyTeHIeCTBUS
4. JapBuHay, «bopnba 3a CYyILIECTBOBAHUEY,

«[IpucnocobneHHOCT, OpraHu3MoB», «l'eorpadudeckoe BHI00OpA30OBAHHEY,
«IKOJOTUYECKOE BUA000pA30BAHUEY.

O6opynoBaHue: KOJUIEKIIUS HACEKOMBIX C PAa3UYHBIMU THIIAMHU OKpacku, Habop
TJI0JIOB M CeMsH, KoyuieKuus «[I[puMepsl 3alUTHBIX MPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJEIH
«OCHOBHBIE HANPaBJICHUSI IBOJIOLUNY, 00bEMHAS MOJIENb
«CTpOo€eHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, KoyuieKuus «@DPopMbl COXPaHHOCTH MCKOIAEeMBIX
KUBOTHBIX U pAaCTEHUI», MO/ anmuiukanus «llepexkpécTxpoMocomy, BllaXKHbIE TpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe IATYIIKH», MHKporpenapaT «Jpo3oduna» (Hopma,
MyTanuu GOpMBI KPbUIHEB HOKPACKH TENa).

JlaGopaTropHble U MPpaKTH4YeCKHEe PAdOThI:

JlaboparopHuas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPUION.

JlaboparopHas pabGora Ne 2. «OmnucaHue NPUCTIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble  TpeJICTaBICHHS O 3apOKICHUM KU3HU. HayuHble  TUNOTE3BI
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: a0HMOreHe3 W MaHCIepMHs. XHUMHYECKas HBOJOIIHSL.
AOGHOTEeHHBI CHHTE3 OPraHMYEeCKMX BEUIECTB M3 HEOPraHMYECKHX. DKCIEPUMEHTAIbHOE
MOATBEPIKICHNE XMUMHUYECKON »BoNonuu. HauyanbHble 3Tambl OMOJOTHYECKON HSBOJIIOIHH.
I'mnoresa PHK-mupa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
npotokyieTku. IlepBrie kineTkn U uUx 3BodtoUUsS. DOPMUPOBAHKE OCHOBHBIX TPYII >KUBBIX
OpraHU3MOB.



Pazutue xu3Hum Ha 3emise mo spaMm u nepuoaaMm. Karapxeil. Apxeiickas u
nporepo3oiickas 3pbl. [lanmeo3olickas 3pa u e€ mepuoabl: KEMOPHICKUN, OpPIOBUKCKUH,
CUJIypUICKH, IE€BOHCKUHI, KAMEHHOYTOJIBHBIN, IIEPMCKHU.

Me3so30lickas 3pa u €€ Nepruoibl: TPUACOBBIN, FOPCKHI, MEIOBOM.

Kaino3zolickas 3pa v €€ nepuo/ibl: MaJeOreHOBbI, HEOT€HOBBINM, AHTPOIIOT€HOBBIN.

XapakTepucTUKa KIMMaTa U reojJoru4eckux IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
pPacCTUTENBHOTO U KUBOTHOrO Mupa. Apomopdo3bl y pacTeHUd U KUBOTHBIX. [losiBienue,
pacuBET U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema  OpraHm4yeckoro Mupa Kak OTpakeHue dBoionuu. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

OBojdroIUsl 4YelloBeKa. AHTPOIIOJIIOTUS Kak Hayka. Pa3BuTue mnpeacraBieHHl o
MIPOMCXOXACHUN ueroBeka. MeToapl u3ydeHus aHTpornoreHesa. CxonacTtBa M pa3invuus
YenoBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YeIOBEeKa.

JBwxkymme cuibl (pakTopsl) aHTponorene3a. HacnencTBeHHass HM3MEHYHBOCTH |
ecTecTBeHHbI 0TOOp. OOmIecTBeHHbI 00pa3 >KU3HH, W3TOTOBJICHHE OpPYAHMH Tpyna,
MBIIJIEHUE, PEUb.

OcHOBHBIE CTaJIMM M BETBU HBOJIOLMU YEIOBEKA: aBCTPAJIONUTEKU, UelOBEK yMebIii,
Yenosek npamoxomsauui, YenoBek HeaHuepranbCckuii, Yenosek paszymubii. Haxonkm
HCKOMAeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHHUSA, OOJIACTh pacCHpOCTpaHEHUs, OO0BEM
rOJIOBHOI'O MO3r'a, 00pa3 KU3HU, OPYIHs.

Yenoseueckue packl. OCHOBHBIEC OOJIBIINE PAChl: €BpONeOUIHAs (eBpa3HiicKas), HETpo-
aBCTpajoujHas (3KBaTOpUalbHAs), MOHIroOJIOMJIHAs (a3uaTcKO-aMepUKaHCKas). YepTbl
MPUCTIOCOOJICHHOCTH TPEACTaBUTEICH YENOBEYECKUX pac K YCIOBHUSM CYIIECTBOBAHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpanum:

[Moptpetsr: @. Penn, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y./lapBuH.

Tabmuupl u cxemsl: «Bo3HukHOBeHHe ConHEUHOW cucTeMbl», «Pa3Butne

OpPraHUYECKOTo Mupa»,  «PactutenpHas KJIETKa», «KuBoTHas KJIETKa,
«I[Ipokapuornueckas kietka», «COBpeMEHHasl CUCTEMA OPraHUYECKOI0 MHUPa»,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHHS 4YeJIOBEKa M YeIOBEKOOOPa3HBIX OO0E3bsSH»,
«OCHOBHBIE Me€CTa NaJICOHTOJIOTMYECKMX HAXOAOK IPEIKOB COBPEMEHHOIO YeJIOBEKay,
«/IpeBHeiimme moau», «JpesHue moan», «llepBele coBpeMeHHBIE toan», «HUemoBeueckue
pacsi».

O6GopynoBanue: mymnsiku  «[Ipoucxoxaenne dvenoBeka» (OIOCTBI aBCTPATIONUTEKA,
MUTEKaHTPOIla, HeaHJepTalblla, KPOMaHbOHIIA), CIENKH WM HU300paKeHHs] KaMEHHBIX
OpYIHii TepBOOBITHOTO YelloBeKa (KaMHU-YOMIEphl, pyousa, ckpediia), reoOXpoHOIornyecKas
Tabnuua, Koyekuus «®opMbl COXPaHHOCTH HCKOMAEMbIX )KUBOTHBIX U PACTCHUID.

JlabopaTopHble U NpaKTHYeCKHe padoThI:

[Ipaktuueckass pabora Ne 1. «l3ydeHue wHCKOMaeMbIX OCTaTKOB pAcTEHUU U
KHUBOTHBIX B KOJIJICKIHSIX ).

OKcKypcusi «IBOJIOLKS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO- Hay4YHBIN
WIN KpaeBeT4eCKuil My3ei).

Tema 3. OpraHu3Mbl U OKPY:KAKIIAs Cpeaa.

OKkojorus Kak Hayka. 3ajadyd M pa3feibl IKOJIOTMH. MeToasl 3KOJOTMYEeCKUX
HCCIIEI0BaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIOYETIOBEKA.

Cpeapl  oOuTaHMs  OpPraHMW3MOB: BOJHAs, Ha3eMHO-BO3JYIIHas, I[OYBEHHas,
BHYTPHUOpPraHU3MEHHas!.

Oxonorudeckue pakropsl. Kitaccudukamnms sxkomorndeckux GpakTopoB: aOMOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOTeHHBIE. JlelicTBUE SKOIOTHYECKHX (PaKTOPOB HA OPraHU3MBI.

AlGuotnueckue (QakToOphl: CBET, TEMIleparypa, BJIaXKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenus OpraHu3MoOB K JACUCTBUIO a0MOTHYeCKuX (hakTopoB. buomormueckue
PUTMBL.



buotndeckne ¢akropbl. Buapl OHMOTHYECKHMX B3aWMOJCUCTBUN: KOHKYPCHIIHS,
XHUIIHAYECTBO, cuMOMo3 u ero ¢opmel. Ilapasutusm, Koomepauus, MyTYyalu3M,
KOMMEHCAIN3M (KBAapTUPAHCTBO, HAXJIEOHHMUYECTBO). AMEHCANM3M, HEUTpanu3M. 3HaueHHe
OMOTHYECKMX B3aMMOJEWUCTBUN N1  CYIIECTBOBAaHUS OPraHU3MOB B  MPUPOTHBIX
cooOmiecTBax.

DKOJIOTUYECKHE XapaKTEePUCTUKU MONyssiuu. OCHOBHBIE IOKa3aTead MOMYJSLUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, MuUrpanus. JnHamuka
YUCJIEHHOCTHU MOMYJISIIUY U €€ PeryJisiiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynbe, O. ['ekkens.

Tabmuubr u cxembl: kapra «lIpupomusie 30HBI 3emim», «Cpempl oOUTaHHS
opranusmoBy, «@Doronepuoausm», «llonynanuuy, «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
nonyisiuu uHy3zopun-Tydensku», «llumessie emm».

JlaGopaTopHble M NpaKTHYeCKHe PA0OThI:

Jlaboparopuas padota Ne 3. «Mopdonoruueckie 0COOEHHOCTH PACTEHUIN3 Pa3HBIX
MECT OOMTAHUS.

JlaboparopHas pabora Ne 4. «BiusiHuEe cBeTa Ha POCT M Pa3BUTHEUEPEHKOB

KoJIeyca.
[Tpaktiueckast padora Ne 2. «[loacuér MIOTHOCTH MOMYJISIMI Pa3HBIXBHUJIOB
pacTeHuin».
Tema 4. Coo01iecTBa M DKOJOrHYeCKHe CHCTEMBI.
CoobmecTBo  opranm3mMoB — Owuoneno3. CTpyKTypsl OHOIIEHO3a:  BHJOBasd,

pOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Buapl-nomunanTel. CBsizu B OnolieHO3e.

DKkonoruyeckue cucreMbl (9kocuctemsl). [loHaTne 00 skocucTemMe u OHMOTEOICHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHThl AKOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTbHI, PpPEAYLEHTHI.
KpyroBopot BeliecTB W MOTOK 3HEPrUM B 3KocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocucTteMbl. [lumeBble nenu u cetu. OCHOBHBIE MOKAa3aTelIM 3KOCHCTEMBI: Ouomacca,
NPOAYKIMSA. DKOJIOTHYECKUE MUPAMHJIbL: MPOAYKIIMU, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOPETYIIsiusl, pazButue. CyKieccus.

[TpuponHble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. IKOCHUCTEMa XBOMHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE HKOCUCTEMBI. ATpO3KOCHCTEMBL. Y pOo3kocucTeMsl. buonornyeckoe u
X03sICTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpazme  kak  (Qaktop  ycroWumBocTH  3KocucteM.  CoxpaHeHue
OMOJIOTNYECKOro pa3HooOpa3us Ha 3emIie.

VYuenne B. . Bepnanckoro o 6uocdepe. ['panuiipl, coctaB U CTpykTypa Onocdepsl.
Xusoe BemiectBo u ero ¢pyHkuuu. OcobeHHOoCTH OHOChEphl KaK Ii100aabHONH IKOCHCTEMBI.
JlunamMuyeckoe paBHOBeCHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB U OHOreOXMMHUYECKHE LUKIIBI AJIEMEHTOB (YIjepojia, a30Ta).
3onanbHOCTE Onocdeprl. OcHOBHBIE OmOMBI cymu. YenoBedecTBO B Omocdepe 3emin.
AHTpomnorenHsle u3MeHeHus B ouocdepe. I'106anpHbIe 3KOIOrHUECKHE TPOOIEMBI.

CocymiecTBoBaHM€e MpHUPoAbl U yenoBedecTBa. CoxpaHeHHe OmopazHOoOpa3usi Kak
ocHOBa YycToiumMBOoCTH Oumochepsl. OCHOBa pPALMOHATIBHOTO YIPABICHHUS NPUPOIHBIMU
pecypcamu U uX ucrnoib3oBaHue. JlocTrkeHUs: OMOJIOTHH U OXpaHa MPUPOIbI.

JdemoHcTpaumnu:

IToptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuid.

Tabmuupl u cxemsl: «Ilumesbie mienny», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«[Ipupoausie coobmectBa», «llenu nmuTaHus», «IKoIOrHyecKas MHUPaAMHUIAN,

«buocdepa U YeIOBEK», «JxocucreMa HIUPOKOJINCTBEHHOTO necay,
«DKocucTeMa XBOMHOTO jeca, «buoneHo3s BOJOEMAY, «ATPOLICHO3»,
«ITpuMepHbIE aHTPOMOTEHHBIE BO3JICUCTBUS Ha MPUPOAY», «BakHeHIIne HWCTOYHUKHU
3arpsi3HEHUS BO3/lyXa M IPYHTOBBIX BO», «llouBa — BaxkHelIIas cocTaBstomas 6uocgeps»,
«®DakTopbl aerpaganuu  mouBy», «llapHukoBeIi APdekT», «DaKTOphl PATUOAKTHBHOTO



3arpsi3HeHust 6uocheprr», «OOmmas cTpykrypa Ouocdepbl», «PacmpocTpaHeHue KU3HU B
ouocdepe», «O30HOBBIA 3KpaH Ouochepr», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopoT azoTa BIIPUPOILH.

O6opynoBanue: Moaenb-anIuIuKanus « Tunuuneie GMOLIEHO3bIY, repbapuit
«PactutenbHble  cooOiiecTBay, KoJuiekuuu «buonenos», «Bpeautenu BakHEHIIMX
CEIIbCKOXO3SUCTBEHHBIX KYJIBTYP», TepOapud ¥ KOJUICKIIUM PACTCHUH U IKUBOTHBIX,
MpUHAJIeKANIMEe K pPa3HbIM SKOJIOTMYECKMM TpyImnaM oaHoro Buja, Kpachas kHura
Poccuiickoit @eneparuu, n300pakeHUs1 OXpaHIEMbIX BUI0B pacTeHU U KUBOTHBIX.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 BUOJIOITUN HA
FA30BOM YPOBHE CPEJHEI'O OBIHIEI'O OGPA30OBAHU

Cornacho ®I'OC COO, ycraHaBauBarOTCA TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHUS
00y4JaromuMuCs POrpaMM CpeJHEro o0riero o0pa3oBaHus: IMYHOCTHBIM, METAIIPEAMETHBIM
" NpCAMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeameTa «buonorus» BbIAECIEHBI
CIIEYIOIIME COCTaBISAIOIIME: OCO3HAaHHME OOYYaIOIIMMHUCA POCCUNUCKON Tpa)KIaHCKON
HUJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIEIICHHIO,
HaJIMYMe MOTHBAIMM K OOY4YeHHMIO OHOJIOTHH, IEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHHX
YOKICHUN JIMYHOCTH HA OCHOBE KIIFOYEBBIX I[EHHOCTEH W HMCTOPUYCCKUX TPaTUIIHIA
pa3BUTHUA  OMONOTHYECKOTO  3HAHHS, TOTOBHOCTH U  CIOCOOHOCTh  OOydaromuxcs
PYKOBOJACTBOBATLCA B cBOEH ACATCIIBHOCTH HCHHOCTHO-CMBICJIOBBIMH  YCTAaHOBKAaMU,
MPUCYIIMMH ~ CHCTEME€  OHOJIOTUYECKOr0  OOpa3oBaHMs, HATU4YME  DKOJIOTUYECKOTO
IIpaBOCO3HAHMA, CHOCOOHOCTH CTaBUTH OCJIN U CTPOUTHIKNU3HCHHBIC ITJIAHBI.

JImaaOCTHBIC PE3YIbTATBl OCBOCHUA IMPEAMETA «buonorusy JOCTUI'alOTCA B €JUHCTBEC
yqe6H0ﬁ ¥ BOCITUTATEIbHOM ACATCIIBHOCTU B COOTBCTCTBHUHU C TPpaJUIITNOHHBIMU pOCCHﬁCKHMH
COLIMOKYJBbTYPHBIMU, UCTOPUUECKUMHU U AYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHSATHIMHU
B OOIIECTBE MPaBUJIAMU M HOPMaMHU MOBEJICHUS U CIIOCOOCTBYIOT TIPOIleccaM CaMOTIO3HAHUS,
CaMOBOCHIUTAHUS U CAMOPA3BUTHS, PA3BUTHUS BHYTPEHHEH MMO3ULIMHU JIUYHOCTH, TATPUOTU3MA,
YBa)KEHMS K 3aKOHY M IIPAaBOIOPSIAKY, YEIOBEKY TPyAda U CTapIIEMy IIOKOJIEHUIO, B3AUMHOI'O
yBa)XEeHUSA, OEpeKHOTO OTHOLIEHHS K KYJbTYPHOMY HAcIeAWI0 U  TPAAMIUIM
MHOTOHAIIMOHAJIBHOTO HapoAaa Poccuiickoit denepannu, IpuUpojIe U OKPYKaIOIIEeH cpee.

JImdHOCTHBIE pe3yabTaThl OCBOCHUSA Y4eOHOTO mpenMera «bBHOJOTHS» TOIKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTHh OOYYaIOMIUXCsI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOMN
BHYTPEHHEH TMO3MUIMEH JUYHOCTU, CHCTEMOM IEHHOCTHBIX OpHUEHTAlui, MO3UTUBHBIX
BHYTPEHHUX YOEXJCHUH, COOTBETCTBYIOIIUX TPAJWLMOHHBIM IIEHHOCTSIM POCCHUHCKOIO
o0I11ecTBa, pacuIMpeHre )KU3HEHHOTO OIbITa U OMbITa JIEATEIBHOCTH B MPOIECCE peau3alun
OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIUTATEIILHOMN JCATCIIBHOCTH, B TOM YHUCJIC B HaCTH:

1) rpaxkaanckoro BocnUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKJAHCKOW TMO3MIMK OOyYaroIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOI0 OOIIECTBa;

OCO3HaHHE CBOMX KOHCTUTYLMOHHBIX IpaB M OOA3aHHOCTEH, YBa)KEHUE 3aKOHA W
MIPaBOTIOPSIIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TMPH CO3JAHUHM Y4eOHBIX
IIPOEKTOB, PEIIEHHH Y4YeOHBIX W I103HABATEIbHBIX 337a4, BBITOJHEHUH OMOJIOTMYECKHX
9KCIIEPUMEHTOB;

CIOCOOHOCTh  OINpPENENATh COOCTBEHHYIO IO3UIUI0 IO OTHOIIEHUIO K SBJICHUAM
COBPEMEHHOM XKHU3HHU U OOBICHATH €€;



YMEHUE YYHUTHIBATb B CBOMX JCHUCTBUSX HEOOXOAWMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS IO € pa3HbIMM YOSKIEHHUAMH, KYJIbTYpPHbIMU LIEHHOCTAMHU MU
COLIMAJIBHBIM ITOJI0KEHUEM;

TFOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS Y4YEeOHBIX,
[IO3HABATEJIBHBIX M MCCIENOBATEIIbCKUX 3aJa4, YBaXXUTEIbHOI'O OTHOUICHUS K MHEHHIO
OIIIOHEHTOB IIPU 00CYKAEHUU CIIOPHBIX BOIIPOCOB OMOJIOIMUYECKOIO COJAEPKAHHUS;

TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM EATEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIHTAHHS:

c(OpPMUPOBAHHOCTh ~ POCCHICKOM  TpakJaHCKOM  HMJIEHTUYHOCTH, MaTPHUOTU3MA,
YBaXXEHUS K CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTHU Iepen PoauHON, ropaoctu 3a CBOM
Kpai, cBoro Ponuny, cBOIl S3bIK U KYJIbTYpY, NMPOILLIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO
Hapoza Poccuu;

[IEHHOCTHOE OTHOIICHWE K TMPUPOAHOMY HACJIEIUI0 M TMaMSATHUKAM MPUPOJIBL,
JNOCTHKEHMSM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKUX Y4YEHBIX B CTAHOBJIICHHE U Pa3BUTHE
6I/IOJIOFI/II/I, MOHUMAaHUs 3HAYE€HUs OMOJIOrMM B IIO3HAHUM 3aKOHOB npupoabl, B KHU3HHU
YeloBeKa M COBPEMEHHOI0 00IIIeCTBa;

unenHas yOexJAEHHOCTh, TOTOBHOCTh K ChoykeHuio u 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

OCO3HAHME JTYXOBHBIX [IEHHOCTEW POCCUMCKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO TIOBE/ICHUS;

CIOCOOHOCTD OLICHUBATh CUTyalluIO u IIPpUHUMATDH OCO3HAHHBIC peuicHus,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIaZa B TOCTPOEHHE YCTOMUNBOTO OyayIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pPOJUTENSM, CO3/IaHMI0 CEMbUH HAa OCHOBE
OCO3HAaHHOTO MPUHSATHS LIEHHOCTEH CEMEWHOW >KU3HU B COOTBETCTBUU C TPAJULUASIMHU
HaponoB Poccuu;

4) rcTeTnyecKoro BOCIHTAHUS:

3CTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYask ICTETUKY ObITA, HAYYHOTO HTEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECCTBEHHBIX OTHOIICHHI;

NOHMMAaHUE  SMOIMOHAIBHOTO BO3JCUCTBUS  JKMBOW  OpUpOABI  H e
[ICHHOCTH;

TOTOBHOCTh K CAMOBBIPOKCHHUIO B PAa3HBIX BU/AX MCKYCCTBA, CTPEMJICHHEIPOSIBIATH KA4eCTBA
TBOPUYECKOMN JTUYHOCTH;

5) ¢usuyeckoro BocnuTanusi, GOPMHPOBAHNUS KYJIbLTYPbI 310POBbS H
IMOLUOHAJIBLHOIO 0J1aronoJIy4yus:

NOHMMaHWe M pealu3alus 370poBoro M Oe3omacHoro obpasza KHU3HHM (370pOBOE
MUTaHUe, COOII0/IEHNE TUTHEHNYECKUX MPaBUI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATUN
U OTAbIXa, peryiaspHas ¢Qusnueckass aKTUBHOCTb), OEpEXHOT0, OTBETCTBEHHOI'O U
KOMITETEHTHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXHUYECKOMY 3710POBbIO;

NOHMMaHUE LIEHHOCTH NPaBWI HHIUBUAYAJIHHOTO M KOJUIEKTUBHOIO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YIPOKAIOIINX 3/JOPOBBIO U JKU3HH JIIOIEH;

OCO3HAHME MOCIEICTBUIA U HENPUATUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TpymoBoro BocnuTanus:
TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0TIO0HE;
TOTOBHOCTH K aKTUBHOH ACATCIIbHOCTU TEXHOJIOTHYECKON U COI.[PIaJIBHOfI HaIpaBJICHHOCTH, CHOCOGHOCTL
WHUIIMAPOBATh, ITAHUPOBATh U CAMOCTOSITEIILHO BBITIOHATE TaKYIO JACATEIBHOCT;
UHTEpEC K pasnuuHbM chepaM MpodecCHOHANBHOW  JIEeSTeNbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBHIOOP Oyaymeld mnpodeccun W pPeaM30BBIBATH COOCTBEHHBIC
KHU3HCHHBIC IIJIaHBI,



TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHUIO HA MIPOTSHKECHUH BCEH
KHU3HH,

7) 3K0JI0rHYECKOro BOCIIHTAHUS:

9KOJIOTUYECKH IIeJIeCO00pa3HOe OTHONICHHE K MPHUPOJEC KaK HCTOYHUKY )KH3HH Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMUYECKON KYJIBTYpBl: PUOOPETEHUE ONbITA IIAHUPOBAHUS
MOCTYITKOB M OI[CHKH MX BO3MOXKHBIX TIOCJICJICTBHUI JIJISl OKPYXKAFOIIEH CpeJibl,

OCO3HaHHUE TTI00aTBFHOTO XapaKTepa 3KOJOTHIECKUX MPOOJIEM U MYTEeH MX PEIIeHUS;

CIOCOOHOCTh HCIIONIB30BaTh NpUOOpeTaeMble TpPU W3YYCHUH OWOJIOTHH 3HAHUSA H
YMCHHA IIPpU PCIICHHUU HpO6J’IGM, CBA3aHHLIX C pPANUOHAJTBHBIM IIPUPOAOIIOJIB30BAHUCM
(cobOmroieHne TpaBWII MOBEJICHHS B IMPUPOJIC, HAIIPABICHHBIX HA COXPAaHCHHUE PaBHOBECHUS B
IKOCUCTEMAX, OXPaHy BHJIOB,OKOCHCTEM, OUOCHEpHI);

AKTUBHOE HENPUATHE JEHCTBUN, IPUHOCAIIMX BPEIl OKPYKAIOIICH MPUPOTHOU Cpene,
YMCHUC IMPOrHO3NpPOBATH H€6J'IaFOHpI/IHTHI)I€ 3KOJIOTHUYCCKHUEC IIOCIICACTBU S
MPEIIPUHIMACMBIX JICHCTBHIA U MPEIOTBPAIIATh HX;

HAJIMYHUEC PA3BUTOI0 3KOJIOTMYCCKOI'0 MBINIJICHUA, SKOJIOTHYECKOU KYJIbTYPHEI, OIIbITa
NESITeIbHOCTH JKOJIOTHYECKOW HAINpPaBICHHOCTH, YMEHHS PYKOBOJCTBOBAaThCS HMH B
HO3HaBaT€HBHOﬁ, KOMMYHHKaTHBHOﬁ u COHI/IaJII)HOfI IMPAKTUKEC, TOTOBHOCTHU K Y4YaCTHIO B
MPAKTUYECKOM JICATEIIbHOCTH 3KOJOTHUECKOW HANPaBICHHOCTH,

8) nennocTH Hay4HOIO NO3HAHMS:

c()OpPMHUPOBAHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HAyKH W OOIINECTBCHHOH TPAKTUKH, OCHOBAHHOTO Ha JHAJOre KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIETYPHOM MHpE;

COBEpIICHCTBOBAHHUE  S3BIKOBOM W  UYUTATENbCKOM  KYyJIbTYphl KaK CpelCcTBa
BSaHMOHeﬁCTBHﬂ MCKAY JIOAbMU W IMTO3HAHWA MHPA,

MOHMMaHUEe crenu(PUKN OMOJOTUN KaK HAayKH, OCO3HaHUs €€ poiu B (hopMHUpOBaAHHUH
paIMOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JIaHUU IEJIOCTHOTO TIPEJCTABIICHUS 00
OKpY)XalIlleM MHUpEe Kak O EeIMHCTBE MPHUPOJAbI, YelOBEeKa W OOIIeCTBa, B IO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEN U pellieHuu NpoOdIeM COXpaHEHUsI TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAUYMMOCTH OWOJOTHH JUIsl COBPEMEHHOH  IHMBHIW3AIIUU:
oOecrieueHns HOBOTI'O YPOBHA Pa3sBUTHA MCEOUIIUHEI, CO31aHHUC MEPCICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX PelIaTh pecypCHbIe MPOOIEeMBbl Pa3BUTHUS YEIOBEUYECTBA, TOUCKA
MyTeil BBIXOJA W3 TJIOOATBHBIX SKOJOTUYECKUX MpoOiieM U obecreueHus Mepexoja K
YCTOMYMBOMY Ppa3BUTHIO, PAlMOHAIBHOMY HCIIOJIB30BAHUIO TPUPOIHBIX PECypcoB U
(hOpMHUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TIONYYEHUH OWMOJOTHMYECKUX 3HAHWUN B IENSIX MOBBIIICHHS
o0mIeH KyIbTYPHI, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK

COCTaBHOM 4YacTH (PYHKIMOHAIBHON TIpamMOTHOCTH oOyuaromuxcs, (opMupyeMoil mpu
U3y4yeHUH OMOJIOTHY;

MOHMMaHHUE CYNTHOCTH METOJIOB MO3HAHWS, HMCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IOJIydyaeMble 3HAHUS JUIS aHalIW3a M OOBSICHEHUS SBICHHUN
OKpYIKaIOIIero MHpa W MPOUCXOJAINX B HEM W3MEHEHHI, YMEHHE JIelaTh 00OCHOBAHHBIC
3aKJIIOYEHHs] Ha OCHOBE HAaYYHBIX (PAKTOB M HUMEIOIIMXCSA JAHHBIX C LENbI0 TOIy4eHHs
TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOATENBHO HCIOJIb30BaTh OMOJOTHYECKUE 3HAHUS JUIS PEIICHHS
Ipo0JIEM B PeabHbIX )KU3HEHHBIX CUTYAIUX;

OCO3HAHME IIEHHOCTH HAYYHOH JEeSTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOCKTHYIO
U MCCIIEI0BATENBCKYIO 1eATEIbHOCTh MHUBHUYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO M CaMOOOPa30BaHUIO, K
aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM IO OHOJIOTMM B COOTBETCTBUU C KM3HEHHBIMU
OTPeOHOCTAMHU.



METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble  pe3yabTaTbl  OCBOEHHS  y4eOHOro  mIpeaMera
«buonorus» BKIIOYAIOT: 3HauuMMble A (GOPMHUPOBAHHUS MHUPOBO33PEHUS OOyUarOIIUXCS
MEXIUCIUIUIMHAPHBIE  (MEXIIpEIMETHbIE)  OOLICHAayyHble IOHATHSA,  OTPAXKAroIIue
LIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEHU(UKY METOIOB MO3HAHMS, MCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPTHUs, SBIICHHE, MPOIECC, CUCTeMa, HAyYHBIH (axT,
IPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MHCCIeJOBaHue, HaOII0JCHHUE,
M3MEpEeHue, IKCIIEPUMEHT U IPYTUX), YHUBEpCaJIbHbIE yueOHbIe IeHCTBH(TI03HAaBaTENIbHBIE,
KOMMYHHUKATHBHbIE, pEryJsTUBHbIE), oOecnednBaroniye (GpopMupoBaHue (yHKIHOHATBHON
TPaMOTHOCTH ¥ COIMATBHONH KOMIICTCHIIMM OOYYAIOIIUXCS, CIOCOOHOCTh OOYyYaroUIuXCs
UCIIOJIb30BaTh  OCBOCHHBIE  MEXIWCLMIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUA WU
YHHUBEpCaJIbHbIE yueOHbIE AEUCTBUS B IO3HABATEIBHON U COL[UAJIBHOM MPAKTUKE.

MertanpeameTHble pe3ynbTaThl OCBOCHUS MIPOrpaMMbl CpeHEro oOuiero oopa3zoBaHus
JIOJKHBI OTPaKaTh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMH Y4¢OHBIMH II03HABATEIbHBIMH 1CHCTBUSIMH:

1) 6a3zoBbIe JornuecKue feiicTBUs:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AKTYalIM3UPOBATh MpoOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOECHUU 3HAHMM NPUEMBI JIOTMYECKOTO MBILUIEHMS (aHaAJIM3a,
CHHTE€3a, CPaBHEHUs, KiIacCUpUKAIMM, OOOOLIEHHUs), PAaCKpbIBaThb CMBICI OHOJOIMYECKUX
MOHATUM (BBIIENSATH HX XapaKTepHble IPU3HAKW, YCTAaHABIMBAaTb CBA3UM C JPYTUMU
MOHATHUSIMH);

ONpeAeNaTh LEIN ACSITEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU HUX JOCTUKECHHUS,
COOTHOCHTB PE3YJIbTaThl ACITEIBHOCTH C IIOCTABICHHBIMU LENISMY;

UCIIOJIb30BaTh OMOJIOTUYECKHE MOHSTHUSA JJsi OOBbACHEHUS (DAKTOB W SBICHUM >KMBOMU
IIPUPOJIBI;

CTPOUTHh JIOTUYECKHE pACCYKIEHUS (MHIAYKTUBHbBIE, IEIYKTUBHBIE, IO AaHAJOTUH),
BBIABJIATH  3aKOHOMEPDHOCTM M NPOTHBOPEYHMsS B PAacCMarTpUBAacMbIX  SBJICHUSX,
(bopMyIIHpOBaTh BHIBOJIBI U 3aKITIOUECHUS;

MPUMEHSTh CXEMHO-MOJIENIbHBIE CPEJCTBa JI MPECTaBICHHUS CYIIIECTBEHHBIX CBS3EH
U OTHONIICHUH B HW3Y4YaeMbIX OHMOJOTHYECKMX OOBEKTaxX,a TaKKe MPOTUBOPEUUM Pa3HOTO
poJia, BHIABIEHHBIX B PA3IMYHBIX NHPOPMAITMOHHBIX UCTOYHHUKAX;

paspabaTeiBaTh IUIaH pEIIEHUS TPoOJeMbl ¢ Y4ETOM aHalu3a HMEIOIINXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTUBBI B JCATCIBbHOCTh, OLICHUBATH COOTBCTCTBUC PE3YJIbTATOB LCIIAM,
OIICHUBATh PUCKU MOCIEICTBUN AeITeTbHOCTH;

KOOPJMHUPOBATh M BBINONHATH pabOTy B YCJIOBHSIX PEAbHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPCATHBHOC MBIINIJICHUC ITPU PCIHICHUHN )KU3HCHHBIX np06neM.

2) 6a3zoBbIe HCCIEI0BATEIbLCKHE A€l CTBHS:

BIQJICTh HABBIKAMH  y4EOHO-HCCIEOBATENbCKOM U TMPOEKTHOH JesATENbHOCTH,
HaBBIKAMHU pa3pelieHuss Mpo0JieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB peUICHUS TPAaKTUYECKUX 3a7ad, NPUMEHEHHIO pPa3UYHBIX METO0B
MO3HAHUS;

HCIIOJIb30BAaTh PA3JIMYHBIC BUALI ACATCIIBHOCTHU IO IMOJYYCHHIO HOBOI'O 3HAaHHA, €ro
WHTEpIpETAINH, TPeoOpa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYyallUAX, B TOM YUCIE MpU
CO3JaHuNn y‘-ICGHBIX " CONUAJIBHBIX IMTPOCKTOB;

dbopMHpOBaTh HAyYHBIA THI MBIIUICHUS, BJIAJIETh HAyYHOH TEPMHHOJOTHUEH,
KIIFOUCBBIMHU ITOHATHUAMU U METOAAMU,

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33J]a4ll B 00Pa30BaTEIBHON NEATEIbHOCTH U



KU3HCHHBIX CHUTYalUsX;

BBISIBJISITH MPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTyalM3UpPOBaTh 3a/auyy, BBIIBUTATbH
TUNOTE3y €€ pelleHUs, HaXOQUTh apryMEHTHl I JO0Ka3aTelbCTBA CBOMX YTBEPXKACHUH,
3aJlaBaTh MapaMeTphbl U KPUTEPHUH PEIICHUS;

aHATM3UPOBATh IMOJNyYCHHBIE B XOJE pELICHHs 3a7audl pe3yJbTaTbl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT; OCYIIECTBIATH

L[eJIeHAIIPaBJICHHbIN TTOUCK MEepeHoca CPEJCTB U CIOCOO0B
JeHCTBHS B TPO(eCCHOHATILHYIO CPEy;

yMETh T[EPEHOCUTh 3HAHHUA B T[IO3HABATEIbHYIO U MPAKTUYECKYI0 00JacTU
KHU3HECATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUSA M3 PAa3HBIX MPEAMETHBIX OOJIACTeH; BBHIIBUIaTh HOBBIC

uJeH, Ipeagaratb OpuruHaIbHbIEe MOIXO0/bI U PEIICHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, IOITYCKAIOIINE allbTePHATHBHBIC PELICHHUS.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX WH(pOpMaKU (TeKCTe yueOHOTo mocoomus,
HAYYHO-TIONYJSIPHOW ~ JIUTEparype,  OHOJOTMYECKHX  CIIOBapsAX H  CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3zax MaHHBIX, B MHTepHeTe), aHAIM3UpOBaTh MH(OPMALIUIO Pa3THMUYHBIX
BUIOB H (OpPM TPEACTABICHUS, KPUTHUECKH OLEHUBATh €€ JOCTOBEPHOCTh H
HEMPOTUBOPEUNBOCTD;

(dbopMynHpOBaTH 3ampochl M MPHUMEHSATh PAa3JIMYHbIE METOABI MpPHU TIOMCKE U 0TOOpe
Ouonornueckoi nHGopMaIuu, HeOOXOAUMOM JIsl BBIOTHEHUS Y4eOHBIX 33/aY;

nproOpeTaTh OMBIT UCTIONB30BaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY AaKTMBHOI'O HCIOJb30BAHUS Pa3IUYHBIX MOMCKOBBIX CHCTEM;
CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHUMaJIbHYIO (QOpMYy MpEACTaBICHUS OHOJIOTHMYECKON
uHpopmanuu (cxemsl, rpaduky, AMarpaMmbl, TAaOJIULbI, PUCYHKU U IPYTO€);

WCIIOJIH30BaTh HAYYHBIM S3BIK B KaueCTBE CpeIcTBa MpH paboTe ¢ OMOIOTHYECKOM
uHpopManue: IpUMEHATh XUMUYECKre, (U3NYecKue U MaTeMaTHuYecKre 3HaK U CUMBOJIBI,
dbopmynsl, abOpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPEOOPa30BBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJICTh HAaBBIKAMH pACMO3HABAHWS W 3alUTHl WHPOpPMaNWu, HHPOPMAIMOHHON
0€30MaCHOCTH JIMYHOCTH.

OgJiaienne yHUBEPCAJIbLHBIMH KOMMYHHKATHUBHBIMH 1€l CTBUSIMH:

1) o6menmue:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BceX c(epax >KU3HHM, aKTUBHO YYacCTBOBaTh B
JMaJiore WIM JUCKYCCHUHU TI0 CYIIECTBY OOCYXTaeMoW TeMbl (YMEHHE 3a/laBaTh BOMPOCHI,
BBICKa3bIBaTh CY)KJICHHsSI OTHOCHTEIBbHO BBINIOJHEHUS MpeajgaraeMol 3ajauyd, Y4YUTHIBATb
WHTEPECHI M COTJIACOBAHHOCTD MO3MIAN IPYTUX YYaCTHUKOB JIHAJIOTa WA JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHble CpeAcTBa OOIIEHUS, MOHUMAaTh 3HAUYEHHE COIHAbHBIX
3HAaKOB, NPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHTYyalldd, yMETh CMsTYaTh
KOH(JIMKTBI U BECTU NEPETOBOPHI;

BJIAJICTh PA3IMYHBIMH CIIOCOOAMH OOIIEHHUS W B3aUMOJCHCTBUS, TOHUMAaTh HAMEPEHHS
APYTUX JIOACH, MPOSBIATH YBaKUTEIbHOE OTHOIIEHHE K COOECEIHMKY M B KOPPEKTHOM
dhopme popMyTHpPOBaTH CBOU BO3PAKEHNS,

pa3BEPHYTO U JIOTMYHO M3JaraTb CBOIO TOYKY 3PEHMS C HUCHOJIB30BAHHUEM S3BIKOBBIX
CpEACTB.

2) coBMecTHAs IeATEIbHOCTD:

MOHMMATh U HUCMOJb30BaTh MPEUMYILIECTBA KOMAHAHON U HHAWBHUIYaJTbHON pabOTHI
MPU PEIICHHH OMOJOTUYECKON MpoOIeMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh MPHUMEHEHUS
TPYNIOBBIX (pOPM B3aUMOJEHCTBUS NIPU PEIICHNU Y4eOHOH 3a1a4H;

BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JEUCTBUN C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KIA0T0 YiIeHa KOJUIEKTHUBA;



IPUHUMATH LIEJIM COBMECTHOM [JE€ATEIbHOCTH, OPraHW30BbIBaTH U KOOPIAMHUPOBATH
NEUCTBUS MO €€ JTOCTUKEHUIO: COCTABIATH IJIAH JACHCTBUM, pacHpelnessTh POju C y4ETOM
MHEHHI y4aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLICHMBATh KayeCTBO CBOEro BKJaJa M Ka)XJOr0 YYacTHHKA KOMAaHIbl B OOIIMi
pe3yiabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeasiaraTb HOBbIE IIPOEKTHI, OLICHUBATh UAEHU C MO3ULIMA HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKOM 3HAYUMOCTH;

OCYLIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3IMYHBIX CUTYALMX,
MPOSIBJISITH TBOPYECTBO M BOOOpaKEHHE, ObITh MHUIIUATHBHBIM.

OBJ1aiecHHe YHHBEPCAJbHBIMH PeryIsiTUBHBIMH 1€fiCTBUSIMH

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUISl BBIBJICHUS NPOOJEeM W UX PELICHHUS B
KU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHUM LIEIEBBIE U CMBICIIOBbIE YCTAaHOBKU B
CBOMX JIEHCTBHMSIX M NOCTYIKax IO OTHOLICHHIO K >KMBOH MPUPOJE, CBOEMY 3JI0POBBIO U
3JI0pPOBBIO OKPYXKAIOIIHX;

CaMOCTOSITEJIbBHO ~ OCYLIECTBJISITh ~ IIO3HABATEIbHYIHO  JI€ATEIbHOCTh, BBIABIISTH
mpoOJIeMbl, CTaBUTh W  (OPMYIUPOBATH COOCTBEHHBIC 3aladydl B 00pa30BaTEIHHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYALMSIX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pELICHUs NpoOJieMbl C Y4ETOM HMEIOLIUXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOUTECHU;

JlaBaTh OLICHKY HOBBIM CUTYAaLUsIM;

pacuupsaTh paMKHi y4€OHOTO MpEeAMETa Ha OCHOBE JIMYHBIX MPEIOYTEeHUM;

JienaTb OCO3HAHHBIM BBIOOp, apryMEeHTHUPOBaTh €ro, OpaTb OTBETCTBEHHOCTh 32
pelIeHue;

OLIEHUBATh NPUOOPETEHHBIN OMBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO LIMPOKOH 3SPYIUIMH B Pa3HbIX
00J1acTsIX 3HaHUH, TOCTOSIHHO MOBBILIATH CBOW 00pa30BaTeNbHbINA UKYJIbTYPHBIH YPOBEHb.

2) caMOKOHTPO.Ib:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JESATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

BJIQ/IETh HABbIKAMHU II03HABaTENIbHOM pedieKkcuu Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, MX PpE3yJNbTaTOB M OCHOBAHMM, HCIIOJIB30BATH
npuémbl pediekcru 1Jis OLIEHKH CUTYalllH, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHUKECHHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX MIPU aHAJIN3€ Pe3yIbTaTOB JAESITEIbHOCTH;

3) npunsiTHe ceds M APYIUX:

MPUHUMATD ce0s, TOHMMAasl CBOU HEJIOCTATKU M JOCTOUHCTBA,

IMPUHUMATh MOTHBBI U apTyMEHTHI APYTUX NPU aHAJIU3€ Pe3yIbTaTOBIEATEIbHOCTH;
MIPU3HABATH CBOE MPABO M MMPABO JAPYIHX Ha OIIUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUHU IPYTOro YeJIOBeKa.

HNPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHbie pe3ynbTaThl ocBoeHHs mporpamMMmbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT Crielu(pUYEcKre Il y4eOHOro mpeamMera
«buonorus» HaydyHbIC 3HAHUS, YMEHHSI U CIIOCOOBI JEHCTBUI 10 OCBOCHUIO, MHTEPIIPETALIUU
U TpeoOpa3oBaHUIO 3HAHUM, BHUIABI JEATENBHOCTH [0 MOJYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHHIO 3HAHUHM B Pa3UYHBIX YIEOHBIX CHUTYallUsX, a TAKKE B PEaTbHBIX JKU3HCHHBIX
CUTYaIUsiX, CBSI3aHHBIX ¢ Ouosorueil. B nmporpamMMe npeaMeTHble pe3ynbTaThl IPeICTaBICHbI
1o rofiaM oOy4YeHHs.

[IpeameTHBIE pe3yibTaThl OCBOCHUs y4yeOHOro mpenmera «buonorus» ¢ 10 knacce



JOJKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJM OMOJIOTUM B CUCTEME HAayYHOI'O 3HAHUSA
€CTEeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MUpA
U HayyHOIO0 MHPOBO33PEHMs, O BKJA/J€ POCCUHCKUX U 3apyOeXHbIX Y4YEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJOTHH, (DYHKIIMOHAIFHOW T'PAMOTHOCTH YEJIOBEKA JJISl PEHICHUs KU3HEHHBIX
3azad4;

YMEHHUE PaCKphIBaTh COACp)KaHUE OWOJOTHYECKUX TEPMHUHOB M TIOHSATHNA: KU3Hb,
KJIETKa, OpraHus3M, Meradbosin3M (OOMEH BEIIEeCTB U IpEBpAllleHUEe 3HEPruu), rOMeocTas
(camoperyinsiuus), YpOBHEBas OpraHu3alMsl JKUBBIX CHUCTEM, CAaMOBOCIIPOU3BEJICHUE
(penponyKius), HaCIEACTBEHHOCTh, U3MEHUYNUBOCTh, POCT U Pa3BUTHE;

yYMEHHUE H3JIaraTh OMOJIOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MyTal[MOHHAs,
LIEHTpaJbHasl J0rMa MOJICKYJsipHOW Ouonoruu), 3akonbl (I. Mennens, T. Moprana, H. U.
BasuiioBa) u yuenus (0 EHTpaX MHOI000pa3us HIPOUCXO0XKIEHUS KyJIbTYpHbIX pacTeHuil H.
W. BaBunosa), onpenensTs IpaHULbl UX IPUMEHUMOCTHU K )KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJJaMH HAYYHOTO IMO3HAHMS B OMOJIOTUH: HAOIIOICHIEH OIMCaHHE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIEHHM, OpraHu3alus W MpoBeJIeHHE OHUOJIOTHYECKOro
9KCIIEPUMEHTA, BBIJIBUKCHUE TUIIOTE3bl, BBIIBICHUE 3aBUCUMOCTU MEXKIY HCCIIEIyEMbIMU
BEIMYMHAMH, OOBSICHEHHE MOJIyYE€HHBIX PE3YJIbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEIaTh BbIBOJIbI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEIATH CYLIECTBEHHBIEC IPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U 3YKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHa
BEIIECTB U INPEBpALlEHUs OSHEpruM B KIETKe, (OTOCHUHTE3a, IJIACTUYECKOIo U
SHEPreTUYecKOro 0OMeHa, XEMOCHHTE3a, MUTO03a, Meil03a, OIJIOJOTBOPEHMSI, Pa3MHOKEHMUS,
WH/IMBUYyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3);

YMEHHE NMPUMEHSATH MOMYyUYEHHbIE 3HAHUS JUIsI OOBSICHEHHsI OMOJIOTMYECKUX ITPOLIECCOB
U SBIECHUH, IS TPUHATUSA IPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOM JKU3HHM C LEJBIO
oOecnieueHrss 0€30MaCHOCTU CBOEro 3JI0pOBbS M 370POBbSl  OKPYXKAIOIIUX  JIIOJAEH,
COOJIFOJICHUsSI HOPM I'PaMOTHOTO TOBE/IEHUS B OKpY»Karolleld MpUPOJHOHN cpesie, TOHUMaHHue
HEO0OXOJIMMOCTH HCHOJIb30BaHUS JTOCTHKEHUN COBPEMEHHOM OHOJIOTMH M OMOTEXHOJOTUH
JUI PaliMOHAIBHOTIO IPUPOIOIIOIB30BaHNUS;

YMEHHME peuiaTh 3JIEMEHTapHbIE T€HETHYECKHE 3a/ladd Ha MOHO- U JTUTHOpHAHOE
CKpEUIMBaHMUE, CLEIUIEHHOE  HAacleJOBaHUE, COCTaBJIATh CXEMbl MOHOTHMOPHIHOTO
CKpEILMBAHUS JUIs MTpeIcKa3aHus HacleA0BaHUs IPU3HAKOB YOPTaHNU3MOB;

YMEHUE BBIMOJIHATh J1a00paToOpHble U MPaKTHUECKUE paboThl, COONI0IaTh MIPaBUiIa PU
pabote ¢ yueOHBIM U JTA0OPATOPHBIM 000PYIOBAHUEM;

yYMEHUE KPUTHUYECKH OIICHHWBATh W MHTEPIIPETHPOBATH WH(POPMAIIHIO OHOIOTHYECKOTO
COJIepKaHusl, BKJIIOYAIOIIYIO MCEBOHAYYHbIE 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpencTBa
MaccoBo MH(MOpMAIMM, HAy4HO- TONYJSIPHBIE MaTepHalibl), D3TUYECKUE ACIEKThI
COBpPEMEHHBIX MCCIIEZIOBAHUN B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

yYMEHHUE co3[aBaThb COOCTBEHHBIE NHCBMEHHBIE M YCTHBIE COOOLIeHHs, 00001Ias
OMOJIOrMYECKYl0 HMH(QOpPMAIMI0 W3 HECKOJbKHX HMCTOYHHMKOB, TPaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmapat OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs yudeOHoro mpeamera «buonorus» e 11 knacce
JOJKHBI OTPaKaTh:

c(OpMHUPOBAHHOCTh 3HAHUNA O MECTE€ U POJIM OUOJIOTMU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MUPA
U HaydyHOIO0 MHPOBO33PEHUS, O BKJIAJ€ POCCUHMCKHUX M 3apyOexkHbIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOrHH, (PYHKIMOHAIBLHOW I'PAMOTHOCTH YEJIOBEKA JJISl PEIICHUs KU3HEHHBIX
3a1ad4;



YMEHHUE paCKpbIBaTh COJIEPKAHME OWMOJIOTUYECKUX TEPMUHOB W TIOHSATHIA: BH],
HOMyJsALUs,, TeHO(QOHJ, HBOJIOLMSA,  JBWXKYyIME  cuibl  ((akTopsl)  SBOJIIOLIHUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BUI000pa30BaHKe, IKOJIOTHUECKUE (PaKTOPbI, SKOCHCTEMA,
IIPOAYLIEHTbl, KOHCYMEHTBI, PEIYLEHTbI, LENU MHUTaHUS, SKOJIOTMYecKas NHUpamuja,
ouoreoleHo3, ouocdepa;

yYMEHUE H3J1arate Ouosorndyeckue Teopuu (3BomounuoHHas Teopus Y. JlapBuHa,
CUHTETUYECKAsl TEOPHUs SBOJIIOLMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoacrsa K.
M. Bbapa, yepenoBaHus TJIaBHBIX HalpaBiieHUH U nyteit sBomonuu A. H. CeBeplioBa, yueHus
o Ouochepe B. WM. Bepnaackoro), ompenensiTh IpaHUIBl UX MPUMEHUMOCTH K IKHBBIM
cucreMam;

YMEHHUE BJIAJETh METOJaMH HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOACHUEU OTMCAHHE
KUBBIX CHCTEM, IIPOLIECCOB U SIBIICHUM, OpraHu3anus M HpoBeJIeHHE OHOJIOTHYECKOro
9KCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bl, BBIIBICHUE 3aBUCUMOCTU MEX]Y HCCIEIyeMbIMU
BEIMYMHAMHU, OOBSICHEHUE MOIYYEHHBIX PE3Y/IbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEI1aTh BbIBOJIbI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATH CYILIECTBEHHbIE IPU3HAKH CTPOCHUSI OMOIO0IMYECKMXO0BEKTOB!
BUJIOB, MONYJISALUHI, IPOYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,0MOI€01I€HO30B U SKOCHUCTEM,
0COOEHHOCTH MPOLECCOB: HACIEICTBEHHON U3MEHYMBOCTH, €CTECTBEHHOI'O 0TOOPA,
BUI000pa30BaHUs, IPUCTIOCOOIEHHOCTH OPTraHU3MOB, IEHCTBHSI SKOJIOTUIECKUX (PaKTOPOB HA
OpraHu3MBbl, IEpeHOCa BEIECTB U IIOTOKA SHEPIHH B IKOCUCTEMAX,aHTPOIIOTE€HHBIX
M3MEHEHUH B 9KOCUCTEMAaxX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOI€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHSTH MOJYYCHHBIC 3HAHUS IS OOBSICHEHHSI OMOJOTMYECKHX IPOILIECCOB
U SBIEHUH, IUIS TPUHATUSA NPAKTUYECKMX DPELIEHUH B IOBCEIHEBHOHN KU3HU C LEJIBIO
oOecnieueHrs 0€30MaCHOCTH CBOEr0 3JI0pOBbS M 3I0POBbSl  OKPYXKAIOIIUX  JIIOJEH,
COOJIFOJICHUsSI HOPM I'PaMOTHOTO MOBEJIEHUS B OKpY»Karolllei MpUPOJHOM cpesie, TOHUMaHHe
HEO0OXOJIMMOCTH HCIOJIb30BAaHUS JTOCTHKEHUN COBPEMEHHON OMOJIOTHH JJIs PAllMOHAIBHOTO
IIPUPOIOIOIB30BAHUS;

YMEHHE pellaTh JIeMEHTapHble OMOJIOrMYecKHe 3aJ]aul, COCTaBIIATHCXEMbI IIEpEeHOCa
BEIIECTB M SHEPIUHU B SKOCUCTEMaxX (IeNH MUTaHus);

YMEHHE BBINOJIHATH JIaOOpAaTOPHBIE U MPAKTUYECKUE pabOThI, COOMIOAATH IPaBUiIa IPU
paboTe ¢ yueOHbIM U JJabOpaTOPHBIM 00OPYAOBAHUEM;

YMEHHME KPUTHUECKH OLICHMBAaTh U MHTEPHPETUPOBATH MHPOPMAINIO OMOIOrHYECKOTO
COJIep KaHus, BKIIIOYAOIIYIO TICEB/IOHAyUHbIE 3HAHUS M3 Pa3IMYHbIX MCTOYHHKOB (CpelICTBa
MaccoBoi MH(pOpMallMK, HAYyYHO- TMOIYJSpHbIE MaTepuajbl), paccCMaTpuUBaTh IJI0OATBHBIE
HKOJIOTUYECKHE TMPOOJIEeMBbl COBPEMEHHOCTH, (OpPMHUPOBAaTH IO OTHOUIEHHIO K HUM
COOCTBEHHYIOTIO3HUIINIO;

YMEHHUE CO3/aBaTh COOCTBEHHbIE MMChbMEHHBIE U YCTHBIE COOOIIEHUS, 060011as
OMOJIOrMYECKyI0 NH(OPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapar OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne | HaummeHoBaHue KosimuecTBo yacoB
DJieKTpOoHHbBIE (IU(POBbIE
n/ | pa3leloB u Tem Beero KoHTpoJibHbIE IpakTHYecKne 06pa30l:;aTeJ11>H(1>1e (Il))scypcbz
n nporpamMmmel padoThI padoThI
bubmuorexa [JOK
1 buoino aK HayKa .
HOTOTI AR HAYE 2 05 https://m.edsoo0.ru/7f41c292
) JKuBble cUCTEMBI U KX . Bu6uoreka [JOK
OpraHusalii https://m.edso00.ru/7f41c292
XUMHUYECKHUH COCTaB U [{udposas maboparopust Releon
3 CTPOEHHE KIIETKH 8 1
KuznenestenbHOCTD [{udposas naboparopust Releon
4 KJICTKH 6
PazmHoxeHue u [{udposas maboparopust Releon
5 WH/IUBUYaJIbHOE 5 1
pa3BUTHE OPraHU3MOB
HacneactBeHHOCTD U [{udposas maboparopust Releon
6 HU3MEHUYHUBOCTh 8 15
OpPraHu3MOB
; Cernekius OpraHu3MOB. 3 Bu6uoreka [JOK
OCHOBBI 6HOTEXHOIIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka [IOK
8 PesepBHOE Bpemst 1
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 2 4



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

YACOB II0 ITPOTPAMME

11 KJIACC

HauMeHoBaHHe KosauuecTBo yacoB
Jrj;_)n pas3ieI0B U TEM B KonTtposabHubie IpakTu4eckue (?g e;g:::;;rﬂ(sgq?c(mbcle)
NPOrpaMMblI cero padoThI padoTHI Y pecypcenl
1 OBOJIIOIHMOHHAS 9 1 bubmnoreka LIOK
Gaonorus https://m.edsoo.ru/7f41cc74
Bo3nukHOBeHME U
2 pa3sBUTHE KU3HH 9 0.5 brbmorexa LIOK
Ha 3emiie https://m.edsoo.ru/7f41cc74
Opranusmel 1 [{udposas maboparopusi Releon
3 OKpY Karomias 5 1
cpena
CooOuiectBa u [{udposas nadopatopus Releon
4 9KOJIOTUYCCKHE 9
CHUCTEMBI
) PesepBHoe Bpems 2 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

ITPOTPAMME



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

ITIOYPOYHOE IINTAHUPOBAHHME10

KJACC
Ne KosunvecTBO 4acoB
JIeKTPOHHbIE
upposBbIe
n | Temaypoka KoHTpoJibHbIE IIpakTH4eckue fara II6 p
. p p pecypcbl
bubmnoreka IIOK
5 https://m.edsoo0.ru/863e6
1 HOJIOTHS B CHCTEME 1 122
HayK https://m.edso0.ru/863e63
2
a
MeTo/1bl TT03HAHUS
JKUBOW IIPUPOJBL.
[TpakTuueckast padbota Ne
1 «cnonp3oBanue but6mmoreka [IOK
2 PA3IIMYHBIX METOJIOB TIPH 1 0.5 https://m.edso00.ru/863e6
W3y4YECHUHN 122
OMOJIOTHYECKHUX
00BEKTOBY
3 buosiornueckue cucremsi, 1 BH6H_HOTeKa HOK
[IPOLICCCHI H HX H3ydeHHE https://m.edso0.ru/863e6
564
XUMHUYECKUH COCTaB Ludpoas nabopatopus
4 Kietku. Boxa n 1 Releon
MUHEpPAIBHBIE COJIU



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

benku. Cocras u

[{udpoast maboparopust

5 Releon
CTpOEHHE OENIKOB
DepMeHTH — [{udposas naboparopust
OHoJoruvecKue Releon
KaTaJIn3aTOPBI.
Jlaboparopnas pabota Ne
6 1 «3yuenue 0.5
KaTaJINTUYECKOU
AKTUBHOCTH (pepMEHTOB
(Ha mpuMmepe amMuIas3bl
WJIU KaTasas3bl)»
bubmuorexa [JOK
7 Vrnesonsl. JIunuasl https://m.eds00.ru/863e6
870
Hudposas naboparopus
8 HyxienHOBBIE KHCIIOTHI. Releon
ATD
Hcropust 1 METOBI bubmuoreka [JOK
9 U3y4YCHUS KIETKH. https://m.edso0.ru/863e6
Knerounas teopus e88
Krnerka kak nenoctHas MuKpockorn
10 | skuBas cucrema
Crtpoenue Hudponas nabopartopus
9YKapHUOTHIECKOH Releon
11 kietku. JJabopatopHas 0.5

pabota Ne 2 «M3yuenue

Mukpockon



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

CTPOEHHS KIJIETOK
pacTeHui, )KUBOTHBIX,
rpubOB U OakTepuii mox
MHKPOCKOTIOM Ha
TOTOBBIX
MHKPOIIpETIapaTax u ux
OITCAHUEC»

OOMeH BEIIeCTB WIN bubmorexa LHOK
12 https://m.edso0.ru/863e7

METa00IH3M

66¢
[{udpoas maboparopust

13 doTocuHTE3. Releon

XeMOCHHTE3

5 [{udposas mabopaTopust

14 | DOmnepreruyeckuii oOMeH Releon

JKu3HeHHBIN UK

KIIETKH. JleleHne KIIeTKU.

Muro3. JlabopaTopHas

pabota Ne 3 6
15 | «Ha6monenue Muto3a B 0.5 Hudposas nadoparopms

Releon

KJIETKaX KOHYHKA

KOpeIKa JTyKa Ha

TOTOBBIX

MUKpOIpenapaTax»

BbuocunTes Oenka. bu6nunorexa [JOK
16

Peakuus MmaTpruaHOrO
CUHTE3a

https://m.edso0.ru/863e7
96e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

but6mmoreka [IOK

T _
17 Pane/ I https://m.edsoo.ru/863e7
OuocuHTe3 Oenka
96e
[{udposas nabopaTopust
18 Hexnerounsie hopMsI Releon
KU3HU — BUPYCHI
[{udposas mabopaTopust
Releon
19 ®dopMbI pa3MHOKECHUS
OpraHu3MOB
[{udposas madbopaTopust
20 Meiio3 Rel%)(I))n patop
OO0pa3oBaHue 1 pa3BUTHE [{udposas naboparopust
MOJIOBBIX KJIETOK. Releon
OmonoTBoOpeHue.
JlaGopaTtopHnas pabota No
21 4 «M3y4yeHue CTpoeHus 0.5
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTIpEnapaTax»
MBIy IBHOE bu6nuorexa [IOK
22 Y https://m.edsoo.ru/863e8
pa3BUTHE OPTaHU3MOB
436
I'eneTrika — Hayka o
23 bu6nunorexa [JOK

HaCJICACTBCHHOCTH U
HN3MEHYHUBOCTH

https://m.eds00.ru/863e86

2



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH

HaCJIEIOBaHUS but6mmoreka [IOK
24 | npusHaxos. https://m.eds00.ru/863e8
Monorubpuanoe 878
CKpeIlIUBaHKe
Jurubpunnoe
CKpellMBaHue. 3aKOH bubmmoreka [JOK
25 | jesaucnmoro https://m.edso0.ru/863e8
HACJIEI0BAHUS IPU3HAKOB 9ad
CuernneHHoe [{udpoast maboparopust
HACJIEJOBAHUE Releon
MPU3HAKOB.
Jlaboparopuas pabora Ne
5 «M3yuenue
26 | pesymbTaToB 05
MOHOTHOPHIHOTO U '
JTUTHOPUTHOTO
CKpEIIUBAaHUS Y
Jpo30( MBI HA TOTOBBIX
MUKpOTpenaparax»»
I'eneruka noua. [{udposas maboparopust
o7 | Hacienosanue Releon
MIPU3HAKOB, CIICTICHHBIX
C TIOJIOM
N3MeHUYHUBOCTS. [{udposas mabopaTopust
28 HenacnencreeHnas 0.5 Releon

N3MCHYHBOCTD.



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

JlaGopaTopHnas pa6ota Ne

6. N3yuenue
MOIU(PUKAITMOHHOM
U3MEHYHUBOCTH,
MOCTPOCHUE
BapUAILMOHHOTO pPsijia U

BApUALIMOHHON KPUBOM»

HacnencrBennas
U3MCHYMBOCTD.
JlaGopaTopHas pabota Ne bubimoreka IIOK
29 | 7. «Anamu3s Myrammii y 0.5 https://m.edsoo.ru/863e8ef
Jp030(¢UIIBI HA TOTOBBIX e
MUKpOIIpErapaTax»
bubnuorexa [JOK
30 | I'eneruka yenoBeka https://m.eds00.ru/863e8
d78
Pe3epBHBI ypOK.
O00011eHNE 110 TEME
31 «HacnencrBeHHOCTE U
U3MCHYMBOCTh
OpPTaHU3MOBY
Cenexnms KaK HayKa U bubnmorexa LIOK
32 K https://m.eds00.ru/863e9
porecc
214
2 MeTobl U TOCTHKEHUS but6mmorekxa [{IOK

CEJICKLIUH PACTEHUN U
JKUBOTHBIX

https://m.edso0.ru/863e9
214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

- bubnuorexa [JOK
34 HOTEXHOJIOT U KaK 1 https://m.edsoo.ru/863e9
OoTpacib IPONU3BOACTBA 336
OBILIEE KOJIMYECTBO 34

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KosnunuyectBo yacos
DJIeKTPOHHbIE
Tema ypoka Hdara uugposbie
;1 Beero KO;ITPOJILHLIG HpﬁaKTl/lquKl/le — 00pazoBaTelbHbIe
padoThI padoThbI pecypeni
n
1 DBOIIONHS U METOBI € 1 BH6H_HOTeKa HOK
M3y4YCHHUS https://m.edsoo.ru/863ea
20e
Hcropus passurus bubnuorexa [JOK
2 npeJCTaBeHNH 06 . https.//m.edso0.ru/863e9
SBOJIIOINH 570
bu6mmoteka [IOK
3 | Mukpossomomus 1 https://m.eds00.ru/863e9
cle
[Tonymanus kak
3JIEMEHTapHas eANHUIA
BH/ia 1 SBOIOTIHH. bubnmnoreka [HOK
4 JIIa6C°paT°pHa” pabora Ne L 05 https://m.eds00.ru/863e9
«CpaBHeHuE BUIOB 110 9c6
MOpP(OJIOTHUECKOMY -
KPUTEPHIO»
JIBIOKyIIIUE CUITBI Hudposas nadboparopus
5 (a1eMeHTapHbIE 1 Releon
(haKTOpBI) IBOTIOIIUN
6 EcTecTBennsIit 0T00p 1 1 bubnuotexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

ero (hopmel

https://m.eds00.ru/863e9
ed0

Pe3y1'IBTaT]':>I 3BOJIFOIUH

[{udpoast maboparopust

MPUCTIOCOOICHHOCTD Releon

OpPTraHu3MOB U

BU000pa30BaHueE.

Jlaboparopnas pabota Ne
7 2 «Onucanune 0.5

MIPUCTIOCOOICHHOCTH

opraHu3ma u €€

OTHOCHTEJIHOTO

XapakTepa

[{ndposas mabopaTopust

8 Hamnpagrienus u mytu Releon

MaKpO3BOJIFOIIHH

HeoOpatumocts [{udposas nadbopaTopust
9 IBOJTIOLIUH Releon

HcTopus xxu3Hu Ha 3emiie [{udposas maboparopust
10 U METOJIbl €€ N3Yy4eHUs Releon

['umoressr [{udposas nadbopaTopust
11 | npoucxoxaenus xKu3HH Releon

Ha 3emiie

PasBuTHe )u3HM Ha [{udposas nadbopaTopust
12 | 3emuie o 3pam u Releon

nepuoiamMm
13 OCHOBHBIE 3TaIbl 05 Bu6muoreka [JOK

9BOJOINHU

https://m.edso0.ru/863ea8

b



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

pPacTUTEIBHOTO U
YKUBOTHOT'O MHpA.
[TpakTrueckas padora Ne
1 «13yueHue
MCKOITaeMbIX OCTAaTKOB
pacTeHUil U )KUBOTHBIX B
KOJUTCKLIHSAX»

(]

CoBpeMeHHas cucreMa

[{udpoast maboparopust

14 Releon
OpPraHUYECKOT0 MHpa
DBOJIIOLMS YEJIOBEKA [{udpoas maboparopust
15 (anTpormorenes) Releon
JBroKyiiue cuibl bubmuorexa [JOK
16 | (daxroper) https://m.eds00.ru/863ea
aHTpOIOTeHe3a da4
OCHOBHBIE CTaIUH
17 IBOJTIOIIMN YEIOBEKA
YenoBeueckue pacel U
18 | npupoausie aganTanyu bubanorexa IIOK
YeroBeKa https://m.edsoo.ru/863eae
a2
PesepBHBIi ypOK.
O06o06m1eHue o Teme
19 «Bo3HUKHOBEHHE 1
pa3BUTHE )KU3HU HA
3emuie»
20 OKoJorus Kak HayKa



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

Cpenpl oOuTanus u

but6mmoreka [IOK

21| oxonormieciae parropst https://m.edsoo.ru/863eafe
C

AbGuotnueckue HakTopsl. L{udposast maboparopus

JlaGoparopnas pabora Ne Releon

3. «Mopdonornueckue

0COOEHHOCTH pacTeHUI

U3 Pa3HBIX MECT
22 OOUTaHUSD». 0.5

JlaGopaTopHas padota Ne

4. «BnusHue cBeta Ha

POCT U pa3BUTHE

YEPEHKOB KOJIEyCa»

[{udpoast maboparopust

23 | buoruueckue GaKTOphI Releon

DKOJOTUYECKHUE [{udposas mabopaTopust

XapaKTePUCTUKU Releon

TOTYJISITIAH.
24 [TpakTuueckast padbota Ne 0.5

2 «Iloacuér nnoTHOCTH

MONYJISILANA pa3HBIX

BUJIOB PACTCHHID

[{udposas nadbopaTopust

o5 CooOriecTBa OpraHu3MOB Releon

— OuoreHo3
26 DKOIOTUYECKUE CUCTEMBI Bu6uorexa [JOK

(9KOCHCTEMBI)

https://m.edsoo.ru/863eb4

6



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

a
OcCHOBHBIE [TOKa3aTeNN
9KOCUCTEMBI.

27 DKOJIOTUYECKUE 1 bubnmoreka [JOK
nupamuibl. CBoMCTBA https://m.edsoo.ru/863eb5
skocucreM. Cykueccust fa

28 [IpupoaHbie SKOCUCTEMBI 1
AHTpPOIIOTE€HHBIE

29 9KOCUCTEMBI 1
5 5 [{udpoas maboparopust

30 nocdepa — rimodanbHas 1 Releon
JKOCUCTEeMa 3eMIn
3aKOHOMEPHOCTH [{udposas madbopaTopust

31 | cymecrsoBanus 1 Releon
ouocdepsl
YenoseyecTso B

32 ouocdepe 3emau 1

bubmmoreka [IOK
CocymiecTBoBaHuE

33 y 1 .

HPHPOJTEL H UETOBEUECTRA Q:tltgs.//m.edsoo.ru/863eb
PesepBHBIi ypOK.
O00011eHNE TEMBI

34 | (Cooburectsa n 1

9KOJIOTHYECKHE CUCTEMBD
OBILIEE KOJIMYECTBO
34 2.5

YACOB I1O ITPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

YYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

Yuebnuk:B.1. Cuornazos, U.b. Aradonos, E.T. 3axaposa. buonorus.O6mas
ouosorus. 10 knacc bazoBslii ypoBenb. Mocksa Jlpoda 2021 r YueOnuk:B.1.
Cusornasos, .b. Aradonos, E.T. 3axaposa. buonorus.O061ias 6uoaorusi.
bazogsrii ypoens 11 kiacc. Mocksa Jlpoda 2021 r

METOAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

B.U. Cuornazos, 1.b. Aradonos, E.T. 3axaposa. buonorus. O6mas 6uonorusi. bazoBsrii
ypoBensb 10 kinace. Mocksa [[poda 2021 r Meroanueckoernocobue.
B.U. CuBornazos, U.b. Aradonos, E.T. 3axaposa. buonorus. O6mas 6uonorusi. bazoBsiii
ypoBens 11 knace. Mocksa [Ipoda 2021 r Meroauueckoernocobue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://school-collection.edu.ru
http://college.ru/biologiya/
http://www.sbio.info
http://www.paleo.ru/museum/


http://school-collection.edu.ru/
http://college.ru/biologiya/
http://www.sbio.info/
http://www.paleo.ru/museum/




