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MNOSICHUTEJIBHAS 3ATIMCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJOTHMH TEOPETHUECKYIO OCHOBY JUISI OTPEICIICHUs
NOJAXO0/J0B K (OPMHUPOBAHUIO COJEPKAHUS Y4yeOHOro mpeaMera «bHONOTUsS» COCTABUIIM:
koHuenTtyanpHbie nojioxkeHus GI'OC COO o B3auMMOOOYCIOBICHHOCTH IEJIEH, COIepKaHus,
pe3yibTaToB 00yueHUs W TpeOOBaHMUI K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOXKEHUS 00
o0IMX 1ENsIX U MPUHLHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmrero oopazoBanus B Poccutickoit deneparyiu, a TakKe MOJ0KESHHS O crienudrke OMoI0THH,
e€ 3HAUYCHMM B TMO3HAHUM >KUBOW MPUPOJBI U OOECHEYEHUM CYIIECTBOBAHUS YEJIIOBEUECKOIO
oOmectBa. CorjiacHO Ha3BaHHBIM TMOJIOKEHHUAM, ONPE/IEICHbl OCHOBHBIE (DYHKIIUU TPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpaA.

[Iporpamma mo 6uosoruu 1aét mpeacTaBiIeHUE O MENsIX, 00 00IIel cTpaTeruu 00yJeHus,
BOCIIUTAHUA W PA3BUTHS OOYyYaIOIIMXCS CpPEACTBAaMH Yy4e€OHOro mnpeaMera «buonorus»,
onpenensieT 00s3aTeIbHOE MPEAMETHOE COJEpPKaHUE, €ro CTPYKTYpy, pachpejiesieHue Mo
paszienamM U TeMaM, PEKOMEHJIyeMYIO MOCIeA0BaTeIbHOCTh U3yUYeHHs] y4eOHOro maTtepuala ¢
YYETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3EH, JIOTUKA 00pa30BaTEILHOIO MPOIIECCa,
BO3PACTHBIX OCOOEHHOCTEN 00yHAOIINXCS.

B nporpamme 1o OuHONIOTMHM TakKe YYUTBHIBAIOTCA TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METAINPEJIMETHbIM MU TMPEIMETHBIM pe3yJibTaraM OoOydeHus B (HOpMUPOBAHUH
OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBHON JEATEIbHOCTH/YUeOHBIX NEHCTBHI OO0YYarOLIUXCS
10 OCBOEHHUIO COAEPKAHMS OMOIOTHYECKOTO 00pa30BAHMS.

B mporpamme no 6umonorum (10-11 ximaccel, 6a30BBIil YPOBEHB) peaiM30BaH MPUHITUI
MIPEEMCTBEHHOCTH B M3y4YCHMHM OHOJIOTMH, Oyiarojaps dYemMy B HEW NpocMaTpuBaeTcs
HaIPaBJICHHOCTh Ha PAa3BUTHUE 3HAHUM, CBSI3aHHBIX ¢ (OPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MUPOBO33pPEHUS], LIEHHOCTHBIX OpPHUEHTAIUA JUYHOCTH, DKOJOTHYECKOTO  MBIILICHHUS,
MPEACTABICHU O 370pOBOM 00pa3e >XKM3HU U OEpexHbIM OTHOUIEHHUEM K OKpY’Karolleu
npupogHoil cpene. IloatoMy Hapsiay ¢ HM3ydyeHHEM OOIIEOMOJIOTMYECKUX TEOpUM, a TaKKe
3HAHUN O CTPOCHUM KMBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIECCOB B IPOrpaMMe 1Mo OMOJIOTHH YECICHO BHUMAHUE HCIIOIb30BAHUIO TMOTYUYEHHBIX
3HAHWH B TIOBCEAHCBHOW JKM3HU JJIS PEIICHUS TNPHUKIAJHBIX 3a7ad, B TOM YHCIIC:
NpOQWIAKTUKA  HACJIEACTBEHHBbIX  3a00JE€BaHUW  YENOBEKa,  MEAMKO-TEHETHYECKOIrO
KOHCYJIbTUPOBaHUs, = OOOCHOBAaHHS  HKOJIOTMUECKH  LEJIECOOOpa3HOro  IMOBEACHHUS B
OKPY’KaroUeW MPUPOJHON Cpelie, aHAIM3a BIUSHUS XO3MCTBEHHOM JESITEIIbHOCTH YEJI0BEKA Ha
COCTOSIHME TIPUPOJHBIX M HMCKYCCTBEHHBIX KOCHCTEM. YCHJICHHE BHUMAHUS K TPUKIATHON
HaIpaBJIEHHOCTH ydeOHOro mnpeaMera «buosorus» NPOAUKTOBAHO HEOOXOIUMOCTHIO
oOecrieueHuns yCIOBHUM ISl pelIeHUs OAHOW U3 aKTyaJIbHBIX 337a4 IIKOJIbHOTO OMOJOTHYECKOTO
oOpa3zoBaHmsi, KOTOpas TMpeAmnojaractT (QOpMUPOBAHHWE Yy OOYYAIOMIMXCS CIOCOOHOCTU
aJanTUPOBATHCS K N3MEHEHHSIM JIMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpenHero oOuiero oOpa3oBaHHUs 3aHMMaeT BaxHoe MecTo. OHa
oOecrieunBaeT (HOPMHUPOBAHHE y OOYYAIOIIUXCS MPEJCTABICHUNA O HAyYHOW KapTUHE MUPA,
pacmpsier ¥ 0000IIaeT 3HAHWS O >KUBOW MPUPOJE, €€ OTIUYUTENIbHBIX NpPHU3HAKAX —
YPOBHEBOM OpraHU3allid W DBOJIONWH, CO3MAaET YCIOBHS JUIs. TMO3HAHUS 3aKOHOB YKUBOU
npupoasl, (GopmupoBaHuss (QYHKIIMOHATBLHOM TPAMOTHOCTH, HAaBBIKOB 3/I0POBOTO U



0e3omacHOro 006pasa >KU3HH, FIKOJIOTHUYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOLIEHUS K KUBOU
MIPUPOJE U YETOBEKY.

bonpmioe 3HaueHue OMOJOTHST MMEET TaKXKe [JIsi pEHIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIUX 3aJlad CpeIHEro oOImero o0pa3oBaHus, COIMANIM3AMUA  00yYarouuXxcsl.
N3yuenune Ouosioruu oOeCleYuBaeT YCIOBHUS IS (POPMUPOBAHUSA HHTEIUICKTYaIbHbIX,
KOMMYHUKAITMOHHBIX U WH(POPMAIIMOHHBIX HABBIKOB, 3CTETUUECKOU KYJIBTYPHI, CIIOCOOCTBYET
MHTETpai OMOJOTHYECKUX 3HAHUM C MPEACTABICHUSMHU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
4acTHOCTH, (PU3UKH, XUMUU U reorpaduu. Ha3paHHble MOJOXKEHUS O TMpeJHA3ZHAYCHUU
y4deOHOro npeameTa «buonorus» cocTaBUIM OCHOBY ISl ONIPEACIICHUs MOAX0J0B K 0TOOpY U
CTPYKTYpPHUPOBAHUIO €T0 COAEPIKAHMSI, IPECTABICHHOTO B IporpaMMe Mo OHOJIOTHH.

OT60p comepxanus yueOHOTo nmpeamMera «bruosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3ULIHUNA KyJIbTYpOCOOOPa3HOro MOAX0AA, B COOTBETCTBUM C KOTOPBIM 00yYarolmuecs A0KHBI
OCBOWTH 3HAHUS U YMEHHUs, 3HAUUMBIE JUIsl (OpMUPOBAHUS OOIIEH KyJIbTYphl, ONPEaeIsore
aJIcKBaTHOE TOBEJCHUE YENIOBEKa B OKpYy)Kalolled NpUPOAHONU cpesie, BOCTpeOOBAHHBIE B
MMOBCEIHEBHOM KM3HU U MPAKTUYECKON AesiTebHOCTU. Oco00€ MECTO B 3TOM CUCTEME 3HAHU
3aHUMAIOT D3JIEMEHTHl COJEpP)KaHUsA, KOTOpbIE CIyKaT OCHOBOWM i (OpPMHPOBAHUA
MPEACTABICHUT O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHUpPAa M LEHHOCTHBIX
OpHUEHTALMSX JIMYHOCTH, CHOCOOCTBYIOUIMX I'YMaHU3alMU OMOJIOTMYECKOro 00pa3oBaHMUsl.

CTpyKTypupOBaHUE COJEpX aHUS Yy4eOHOrO MaTepuaja B MporpaMMme IO OHOJIOTHUU
OCYLIECTBJIEHO C YYETOM IMPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIIMYUTEIBHBIX OCOOEHHOCTSIX
KABOM TIPUPOJBI, O €€ YPOBHEBOM OPraHM3allMM W 3BOJIOUHMH. B COOTBETCTBMH C 3TUM B
CTPYKType Y4eOHOro npeamera «bruosiorus» BbIJIEICHBI CIEAYIOLUUE COACpKATEIbHbIE TUHUM:
«buonorus kak Hayka. MeTojibl HAy4yHOTO MTO3HaHUs», «KieTka Kak OMOJoruYecKasi CUCTEMa,
«OpraHusm Kak Ouosiorudeckas cucrema», «Crucrema 1 MHOroo0pa3ue OpraHuueckoro Mupa»,
«IBOJIIOLMS KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus: yueOHoro mpeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJaJCHUE
OoOyJaronuMuCs 3HaHUSIMA O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHU3aIluU JKUBBIX CHCTEM
Pa3HOTO paHra U NMpuodpeTeHne yMEHUHN UCTIOIB30BaTh 3T 3HAHUS I TPAMOTHBIX JIEHCTBUI B
OTHOIIIEHUU OOBEKTOB KUBOW MPUPOJIbl U PEUICHUS PA3IMYHbBIX )KU3HEHHBIX MPOOJIEM.

JocTikeHne Lenu u3ydeHust ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM YypOBHE
o0ecrnieunBaeTcs pelieHrueM CIIeyIoInX 3a1au:

OCBOEHHE OOYyYalOIMMUCS CUCTEMbl 3HAHMW O OMOJOTMYECKHUX TEOpHUsX, YUEHUSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIOTE3axX, MpaBuiIaX, CIy>KalUX OCHOBOW Jyisi ()OPMHPOBAHMUS
MPEACTABICHUM O ECTECTBEHHO-HAYYHON KapTHMHE MHpa, O METOJaX Hay4YHOro IO3HAHMS,
CTPOEHHUH, MHOTI000pa3uu U OCOOEHHOCTSIX JKMBBIX CHUCTEM Pa3HOIO YPOBHS OpraHU3aLINH,
BBIJIAIONTUXCS] OTKPBITUSX M COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTHY;

dbopMmupoBaHrUe y OOYYaIONMIUXCS TMO3HABATENbHBIX, MHTEIUNIEKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B IMpoliecce aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B OMOJIOTMHM HAYUYHBIX B3IJISI/IOB,
uJed ¥ MOJX0JI0B K MU3YUEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alNu;

CTaHOBJICHHE Yy oOOydYaromuxcsi oOmeil KyJIbTypbl, (YHKIIMOHAIBHOH TPaMOTHOCTH,
pa3BUTHE YMEHUIM OOBSICHATH M OLICHUBATH SIBJICHUSI OKPYIKAIOIIETO MHUPA KHUBOM MPUPOJBI HA
OCHOBAHWH 3HAHUH U OTBITA, TIOJYYCHHBIX MPU N3YYCHUU OMOJIOTHH;



dbopmupoBaHre y OOYyYaIOMUXCS yYMEHUN WIUTIOCTPUPOBATH 3HAYCHHE OWOIOTHYECKUX
3HAHUN B MPAKTUYECKON MEATETHHOCTH YEJIOBEKa, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUM U arpoOMOTEXHOJIOTHH;

BOCTIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIOBEKOM >XUBOW MPHUPOJIHI,
HEOOXOMMOCTH OEpeXHOTO OTHOIICHHWS] K HEH, COONIONEHUS OTHYECKHX HOPM TIpH
MIPOBEACHUH OMOJIOTUIECKUX MCCIICTOBAHUN;

OCO3HAHUE IICHHOCTH OMOJIOTMYECKUX 3HAHWUU ISl TOBBIIICHUS YPOBHS JKOJOTHYECKOMN
KYJBTYPBI, U151 POPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS;

NpPUMEHEHHE MPUOOPETEHHBIX 3HAHWA M YMEHHWH B TOBCEIHEBHOW XW3HU JUIsI OLICHKH
MOCJICICTBHI CBOEH JESITEIBHOCTHA IO OTHOIICHHUIO K OKPY)KAIOIIEH cpene, COOCTBEHHOMY
3I0POBBIO, 00OCHOBAHUE M COOTIOACHUE MEP MPOPUIAKTUKH 3a00ICBaHUIA.

B cucreme cpennero obmero obpazoBanus «buonorus», ndydyaemas Ha 0a30BOM ypOBHE,
SBIIICTCS O0SA3aTEeIBbHBIM yUEOHBIM NPEIMETOM, BXOISAIIMM B COCTaB IMPEIMETHOW O0OJacTH
«EcTecTBeHHO-HAYYHBIC MTPEIMETHI».

JInst u3ydyenus 6uosioruu Ha 6a30BOM yPOBHE CPEIHETo oO0Iero oopa3oBaHus OTBOAUTCS
68 vacos: B 10 kiacce — 34 yaca (1 gac B Hezeio).

Hacrosimass pabouasi mporpamma o o6uomnoruu juisi 10 kimacca cocraBiieHa Ha OCHOBE
DyHIaMEHTAIILHOTO fAJipa cojepkaHusi obiiero oopa3zoBanus U TpeboBaHUl K pe3yjbTaTaM
OCBOCHHSI OCHOBHOM 00111€e00pa30oBaTeIbHOM MpOrpaMMbl OCHOBHOTO 0011ero oOpa3oBaHuf,
MpeACTaBICHHBIX B DenepaqbHOM TOCYIAapPCTBEHHOM 00pa30BaTeIbHOM CTaHAApPTE OOIIero
oOpa3oBaHMs, C YyYE€TOM TIPEEMCTBEHHOCTH HAa OCHOBAaHWUU CIIEIYIONINX HOPMATHUBHBIX
MPaBOBBIX JIOKYMCHTOB:

1. ®denepanphbiii 3akoH oT 29.12.2012 N 273-D3 (pen. ot 02.07.2021) "O6 ob6pa3oBaHuu B
Poccuiickoit ®enepanuu’ ¢ u3m. u gom., Bty B cuity ¢ 01.09.2021)

2. OcHoBHO# oOpazoBatenbHOM mporpammbl COO MOBY «MenseneBckasi cpeaHsis
obmeoOpaszoBaTenpHas mkoja Ne 4»

3. Yuebnsiit man MOBY «MenBeneBckas cpefnsisi 00meoopasoBaTenbHas mkona No 4»
Ha 2023-2024 y4yeOHbIii TOI.



COILEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak HayKa.

buonorus kak Hayka. CBs3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U JIPYTUMHU
€CTECTBEHHBIMU HaykamH, (uiiocoduend, dTUKOM, ACTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUpOBaHUN COBPEMEHHOM Hay4YHON KapTUHBI Mupa. CuctemMa OMOIOTHYECKUX HaAYK.

Metoapl TO3HAHUS KUBOW MPUPOBI (HAOII0IeHHE, SKCIIEPUMEHT, ONTMCAHNE, U3MEPEHNE,
K1accu(UKaIus, MOJICTMPOBAHUE, CTATUCTHYECKast 00pabOTKa JaHHBIX).

JdeMoHcTpaMu:

[Toptpetsl: Y. Hapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabmu1s! u cxeMbl: «MeTOoIbI TO3HAHUS )KUBOU TIPUPOJIBI».

JlaGopaTopHble ¥ MpaKkTHYEeCKUE PadoThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHue pa3iaMYHbIX METOAOB NPU H3YyUYEHUH
OMOJOrMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI M UX OPTraHU3AIUSI.

Xuseie cucrembl (OMocHCTEMBI) Kak TpeAMeT u3ydeHus Ouosoruu. OTIMYHE KHUBBIX
CUCTEM OT HEOPTraHUYECKOU MPUPO/IBL.

CpoiicTBa OuocucTeM U UX pa3HooOpa3ue. YPpOBHU OpraHus3ali OHOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM,  IOIMYJSALUOHHO-BUIOBOM,
IKOCHCTEMHBIN (OMOTCOIICHOTHYECKHUI), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuubl U cxembl: «OCHOBHbIE TPU3HAKH JKU3HU», «YPOBHU OpraHU3alUM >KUBOU
IIPUPOIBD».

O6opynoBanue: moaenb MoJiekysl JIHK.

Tema 3. XumMuveckuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKMN  COCTaB  KJIETKH.  XUMHUYECKHE  DJIIEMEHTBI.  MAaKpOXJIEMEHTHI,
MUKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BELIECTBA.

@yHKIMK BOABI U MHUHEpAIbHBIX BEUIECTB B KieTke. I[lomuepxkaHue OCMOTHYECKOIO
OastaHca.

benku. CoctaB u cTpoeHne 0eIKoB. AMHUHOKHUCIOTHI — MOHOMEpPHI OenkoB. HezameHumbie
M 3aMEHUMbIE aAMHUHOKHUCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHHM CTPYKTYphl O€IKOBOM
MOJICKYJbI ([IepBUYHAS, BTOPUYHAS, TPCTUYHAS W YCTBEPTHUYHAS CTPYKTypa). XUMHUCCKHE
cBolicTBa OesKkoB. bruonorndeckue GyHKIMH OEIKOB.

®epMeHThl — OMoJorHYecKre Kataiau3atopbl. CTtpoeHue (epMeHTa: aKTUBHBIA LEHTD,
cyoctpatHass cneuupuunocts. Kodepmentsl. Butamunbl. Otiauuuss  ¢GepMeHTOB  OT
HEOPraHMYECKHX KaTaln3aTOPOB.

VYraeBoasl: MOHOCaxapu bl (IT0K03a, prbo3a U ae30Kkcuprbo3a), Aucaxapuanbl (caxaposa,
JaKTO3a) M Tonmcaxapuabl (Kpaxmalsl, TJIMKOTEH, MeJUToj03a). buomorndyeckue ¢GyHKIMN
YIJIEBOJOB.



Jlumunel: Tpurauuepuasl, (ochonunuasl, crepounsl. ['uapodpunbHO-TUAPOGHOOHBIE
cBoiicTBa. buonornveckue ¢pynknuu unuaoB. CpaBHEHHE yTIEBOOB, OCIKOB M JTUMHIOB KaK
MCTOYHUKOB SHEPTUHU.

Hyxnennossie kucinotsl: [JHK nu PHK. HykneoTuibl — MOHOMEPBI HYKJIEUHOBBIX KHUCIIOT.
Crpoenune u ¢ynkuuu JIHK. Crpoenne u ¢ynkuuu PHK. Buast PHK. AT®: crpoenue u
GyHKIHM.

[utonorus — Hayka o kiuerke. Knerounas teopuss — mpuMep B3aMMOJNECUCTBUA UAECH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUS KICTKH.

Kierka kak nenoctHas xuBas cucreMa. OO1Me Mpu3Haku KJIETOK: 3aMKHYTas Hapy KHas
MeMmOpana, mojekynbl JJHK kak renernueckuii anmapar, cucTeMa CUHTe3a Oelka.

Tunel KIETOK: dyKapuoTHYEcKas M mpokapuoTudeckas. OCOOCHHOCTH CTpOSHUS
npokapuoTudeckor kieTku. Kierounas crtenka Oakrepuii. CTpoeHHE OSyKapHOTHUECKOU
kJ1eTki. OCHOBHBIE OTINYUS PACTUTENLHOM, )KUBOTHON U TPUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, MX (YHKIIHH.
[Ina3marnueckass MemOpaHa, €€ cBoiictBa M (yHkuuu. lluToruiasma u e€ opraHOMBI.
OnnomemOpannble  opraHouasl  kjetku:  OIIC, ammapar  [oabmxu,  JIM30COMBI.
[TonyaBTOHOMHBIE  OpraHOWJbl  KJIETKU: MHUTOXOHIpHUHM, TIactuibel. [IpoucxoxaeHue
MUTOXOHJpUI U Tactud. Bunel mmactua. HememOpaHHbIe OpraHOMABI KJIETKU: PUOOCOMBI,
KJIIETOYHBIA LIEHTP, UEHTPUOIM, PECHUYKH, KIyTHKA. DYHKIUM OpPraHoOUuJ0B KIIETKHU.
Bxirouenns.

Anpo — perynsTopHblil HeHTp KieTkd. CTpoeHue sapa: saepHas 000104YKa, Kapuoria3ma,
XPOMAaTHUH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JleMoHCTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiaex, P. Bupxos, Ix. YorcoH, O.
Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Junarpammel:  «PacripeneneHne XHMHAYECKUX DJIEMEHTOB B HEXHWBOW MPUPOJIE»,
«PacnipeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEY.

Tabmuer u cxembl: «llepuoguueckass TabauIla XUMHYECKUX DJIEMEHTOB», «CTpOeHHUE
MOJIEKYJIbI  BoAbD», «buocunres Oenka», «CtpoeHue wmoJeKkyibl Oenka», «CTpoeHue
dbepmenta», «HykneunoBbie kucinotel. JJHK», «Ctpoenue monexynslt AT®», «Crtpoenue
AYKApUOTUYECKON KIIETKN», «CTpoeHue 3IKHUBOTHON KIETKW», «CTpoeHHue pacTUTENbHOM
KIIeTKn», «CTpoeHue MpOKapUOTHYECKOM KIeTKn», «CTpOeHHE siapa KIETKW», «YTIEBOIbL?,
«JInmmaer.

OO6opyioBaHME. CBETOBOM MHMKPOCKOI, O0OpYIOBaHHUE ISl MPOBEICHHUS HAOIIOJACHUMH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIbHBIX, JKUBOTHBIX U OaKTepHUATBLHBIX
KJIETOK.

JlabopaTopHble U NpaKTHYECKHE PadOThI:

Jlaboparopras padora Ne 1. «M3ydyeHue KaTaIMTHYCCKOM aKTUBHOCTH (epMEHTOB (Ha
NpUMEpe aMUJIa3bl WM KaTajias3bl)».

Jlabopatopnas pabora Ne 2. «M3yueHue CTpOCHHsI KJIETOK PACTCHHM, >KUBOTHBIX U
OaxTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpPENapaTax U UX OMHUCaHUE.

Tema 4. )KusHenesATeIbHOCTH KJIETKH.



OOmeH BemiecTB, WM MeTabomm3M. AccuMusAus  (MIacTHUeCKUd OOMEH) W
JTUCCUMIIIANINS (9HEPreTHYeCKHi OOMEH) — JBE CTOPOHBI €IUHOrO Tpolecca MeTaboim3ma.
Ponb 3aKOHOB cOXpaHEHUs BEIIECTB U SHEPTUU B MOHUMAaHUHU META00JIU3Ma.

Tumnber obmeHa BemiecTB: aBTOTpodHBIM U reTepoTrpodHbid. Ponb pepmenToB B 0OMeHE
BEILIECTB U IPEBPALICHUN SHEPTUU B KIIETKE.

®dortocunTe3. CpetoBas um TemMHOBas ¢as3pl ¢orocuHTe3a. Peakmuu QorocuHTe3A.
OddexruBHOCTh (DoTOCHMHTE3a. 3HaueHWe (GOTOCHHTE3a IS JKM3HU Ha 3emue. BrusHue
yCIIOBUM cpefibl Ha ()OTOCUHTE3 U CIOCOOBI MOBBIIICHUS €r0 MPOIYKTUBHOCTU Y KYJIbTYPHBIX
pPaCTECHUHU.

XemMocuHTe3. XEeMOCUHTE3UPYIONHEe OaKTepuu. 3HAUYEHUE XEMOCUHTE3a JJIsl JKU3HHU Ha
3emie.

OHepreTuueckuii oOMEH B  KJeTKe. PacuienieHue BeIIeCTB, BbIJIEICHUE U
aKKyMYJIMPOBaHHE SHEPIUM B KJIETKE. DTallbl SHEepreTudeckoro oomena. ['nmukonus. bpoxxenue
U ero Buabl. KHCIOPOAHOE OKHCIEHWE, WIH KIETOYHOE JbiXxaHue. OKHUCIUTEIBHOE
dhochopunupoBanue. IhPEKTUBHOCTH FHEPTETUUECKOTO OOMEHA.

Peakuun wmatpuyHoro cunrte3a. ['enernueckas unHdopmanusa u JHK. Peanuzanms
reHeTu4eckoil nudopmainuu B kierke. ['eHeTHueckuit koa U ero cBoicTBa. TpaHCKpUIIIUS —
matpuuHbiid cuHTe3 PHK. Tpancisus — OuocunTes 6enka. Jramnbl TpaHcisiuu. KogupoBanue
aMUHOKUCIOT. Poss pubocoM B OMocuHTE3€e OeKa.

Hexnerounsie ¢opmbl ku3HM — BHUpPYChl. Mctopust otkpeitus BupycoB (. U.
WBanoBckwmit). OCOOCHHOCTH CTPOCHUS W KH3HCHHOTO IMKJIA BHPYCOB. bakrepuodarn.
bone3nu pacreHuii, )KNBOTHBIX M Y€JIOBEKA, BhI3bIBaEMbIE BUpycamMu. Bupyc numMmmyHoaepuira
yenoBeka (BIY) — Bo3oymutens CIIMIa. OOpaTHas TpaHCKPHIIIKSA, peBepTa3a U MHTErpasa.
[IpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUM.

JleMoHCTpanum:

[Toptpetsi: H. K. Konpuos, /1. . UBanosckuit, K. A. Tumupszes.

Tabmumet wm cxempl:  «Tumbl  muTaHus», «MeTtabom3m»,  «MUTOXOHIPHUS»,
«JHepreTuyeckuit ooMen», «Xmoporiacr», «dotocuntes», «Ctpoenne JIHK», «CtpoeHue u
¢yHKkUMOHUpOBaHUE reHa», «CuHte3 Oenka», «['eHetmueckuit kox», «Bupyce,
«bakrepuodarn», «Crpoenue u xku3HeHHbId wHKI Bupyca CIIM/la, Oakrepuodara»,
«Perumkanus JTHK>.

O6opynoBanue. moaenu-ammmmkanuu «Yapoenue JJHK u Tpanckpunius», «buocunre3
oenka», «CTpoeHue KIETKU», MoJieib cTpykTypsl JTHK.

Tema 5. Pa3MHOkKeHUe 1 HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

Kiierounslid IIUKJ, WM KU3HEHHbIM UMKa KieTku. WHrepdaza u mutos. Ilpoueccs,
npotekatome B untepdasze. Permmkanus — peakuus matpuunoro cunte3a JJHK. Ctpoenue
XpoMOCOM. XPOMOCOMHBIA HA0Op — KapuoTHM. /[MTJIOWIHBIN M TalIOWAHBIA XPOMOCOMHBIC
Ha0opbl. XpomaTubl. [luToornyeckre OCHOBBI Pa3MHOKEHUSI U MHAUBHUIYAJTBHOT'O Pa3BUTHUS
OpPraHU3MOB.

Henenne knetkn — muro3. Cragum murosa. [Iporecchl, mMpoucxonsiine Ha pa3HbIX
CTaJIUsIX MUTO3a. bHOJIIOrHUeCcCKnii CMBICIT MUTO3A.

[Iporpammupyemasi TuGeIb KJIETKUA — aromnTo3.



@dopMbl  pa3MHOXKEHHUS OPraHW3MOB. Oecrmojioe W TmosoBoe. Bwuasl 0Gecronoro
Pa3MHOXKEHUS: JEJICHUE HA/BOE, MOYKOBAHWE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEr€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHMPOBAHHWE OPraHM3MOB, €r0 3HAYCHUE IS
CEJIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cragun meiosza. Ilponeccel, mpoucxosiiue Ha craausx menosa. [loBeaenue
XpomMocoM B merno3e. Kpoccunrosep. buonornuecknii CMbICIT ¥ 3HAYEHUE MEN03a.

["ameTorenes — nporecc 00pa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [10J10BbBIE sKele3b:
CEMCHHUKU U suyHUKU. OOpa3oBaHUE U PAa3BUTHE IOJIOBBIX KJIETOK — raMeT (CriepMaTo30m/,
SUIIEKIIETKa) — CIepMaTtoreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKICTOK |
criepmaro3zonioB. OmiogoTBopeHue. [laprenorenes.

NuauBuayaidbHOe pa3BUTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl SMOPUOHAIBHOTO Pa3BUTHSA Y TO3BOHOYHBIX JKMUBOTHBIX: JAPOOJIEHHE, TacTpyJisius,
opraHorenes. [ToctamOpruoHanbHOE pa3BuTHe. TUIIBI TOCTAIMOPUOHAILHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (TMurHOYHOE). BiusHME cpelbl Ha pa3BHUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXK/IEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 UBETKOBOIO PACTEHHUSI: CTPOEHUE CEMEHH, CTaIuun
pa3BUTHSL.

JdemoHcTpanuu:

Tabnuupl u cxembl: «DOpMbI pa3MHOKEHHUSI OPraHU3MOB», «J[BOITHOE OIUIOJOTBOPEHHUE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE pPACTCHHI», «JleneHue KIeTkH
OakTepuit», «CTpoCHHE TOJOBBIX KIETOK», «CTpPOCHHE XPOMOCOMBI», «KJICTOUHBIA MUK,
«Pemnmukanusa JJHK», «Murto3», «Meiio3», «IIpsiMmoe u HenpsiMoe pa3BUTHE», «]'amMeTOreHes3 y
MJICKOITUTAIOIIMNX U YeJIOBEKa», «OCHOBHBIE CTaJIUA OHTOT€HE3AY.

OO6opyoBaHMe. MHUKPOCKOI, MHUKporpenapatbl «CrnepMaTo30uabl MIIEKOMUTAIOIIETO»,
«SlinekneTka MIeKonuTaromero», «KaproknHe3 B KIETKaX KOpenika JyKa», MarHUTHasd
Mopenb-anukanus «Jlenenne kinerku», moaens JJHK, mogens metadaznoit XpoMOCOMBI.

JlaGopaTopHble 1 MPpaKTHYEeCKHE PA0OTHI:

JlabopaTtopHas padota Ne 3. «Habmromenrne MuTo3a B KJIETKax KOHYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKPOIIPEIaparax».

JlaGoparopHas pabora Ne 4. «M3ydeHwe CTpPOCHHUS TIIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenapaTax».

Tema 6. HacsieicTBEHHOCTH U MK3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer w 3agaum reHetuku. Mctopust pa3BUTHS TE€HETUKU. Ponb 1IUTOIOTMU U
SMOPHOJIOTUA B CTAHOBJICHUM TE€HETHKHU. BKIan pOCCHUMCKMX W 3apyOeXHbIX YYEHBIX B
pa3BUTHE TCHETHKH. MeToapl TreHeTHKH  (THOPHIONIOrMYECKUM, IUTOTCHETHUECKHUHT,
MOJICKYJIIPHO-TeHeTHYEeCKHiT). OCHOBHBIC T€HETHUYECKUE MOHATHA. | eHeTHUecKas CHMBOJINKA,
HCMOJIb3yeMas B CXeMaxX CKPEUIMBaAHUM.

3aKOHOMEpPHOCTH  HACleIOBaHUsI  NPU3HAKOB, yCTaHOBIEeHHBIE [. MeHnaenem.
MoHorubpuaHoe CKpelluBaHue. 3aKOH €IUHO-00pa3usi THOPHUIOB TEPBOr0 IMOKOJICHHUS.
[IpaBuio nOMHHUpPOBaHUA. 3aKOH pACIICIUICHHS MPU3HAKOB. ['HMIOTE3a YKHCTOTHI TaMeT.
[TommHOE 1 HEMTOJTHOE TOMUHUPOBAHUE.



JluruOpuaHoe  CKpelrBaHWe. 3aKOH HE3aBUCUMOIO  HACIEIOBaHHUS  MPHU3HAKOB.
[{uToreHeTHYEeCKUE OCHOBBI TUTHOPUIHOTO CKPEIIMBAHMS. AHAIM3UPYIONIEE CKPEIIUBAHUE.
Hcrnonb3oBaHre aHATU3UPYIOLIETO CKPEIIMBAHUS JJ1s1 ONIPEACIICHHS T€HOTHUIIA OCOOH.

CuemieHHoe HaclenoBanue npusHakoB. Pabora T. Moprana mno cuerjieHHOMY
HACJIEOBaHUIO TeHOB. HapyllieHue cuenieHust FeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKNE KAPTHI.

I'enetnka nona. XpoOMOCOMHOE OINpPEAEICHUE MO0Ja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHplE M reTeporameTHble OpraHu3Mbl. HacnegoBaHue NpH3HAKOB, CLETUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BHIBI M3MEHYMBOCTH: HEHACJIEACTBEHHAs W HACIEICTBECHHas. Poib
CpeIbl B  HEHACJIEICTBEHHOW  HW3MEHUMBOCTH. XapaKTEpUCTUKA  MOAU(DUKAIIMOHHON
W3MECHUYMBOCTH. BapuanvoHHBIM psiag W BapuanvoHHas KpuBas. Hopma peakumm mnpusHaka.
KomnuecTBeHHbIE W  KA4yeCTBEHHbIE TMPU3HAKM W HUX HopMma peakiuu. (CBoiicTBa
MOJIU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennas, uin reHOTUNIMYECKas, U3MEHUYUBOCTh. KOMOMHATHBHAS N3MEHUYUBOCTD.
Meiio3 ¥ mNOJ0BOM TMpolecc — OCHOBA KOMOWHATHBHOW W3MEHYMBOCTH. MyTalMOHHAs
M3MEeHUYMBOCTh. Kitaccuukaiuss myTtanuii: reHHble, XpOMOCOMHbBIC, T€HOMHBIE. YacToTa u
MpUYUHBI MyTaluii. MyTtarennsie pakTopbl. 3aKOH TOMOJIOTHYECKUX PSJO0B B HACJIEICTBEHHOU
nsMeHuuBocty H. M. BaBuosa.

BuesnepHasa HacIeACTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka denoBeka. Kapuortumn uyemoBeka. OCHOBHBIE METOJBI TE€HETHUKH YEJIOBEKA!
reHEAIOTUYECKUM, OJIM3HEIOBBIM, IIUTOTEHETUYECKUN, OMOXUMHYECKUH, MOJIEKYJISIPHO-
reHeTnueckuil. COBPEMEHHOE ONpPEACIICHUE TE€HOTHUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
T€HOTUIIMPOBaHUE, B TOM uuciie ¢ nomounisio [I[[P-ananu3a. HacneactBeHHble 3a00sieBaHUs
YeJIoBeKa. TeHHble 0oJyie3HH, OOJIE3HM C HACIEICTBEHHOW MPeapacnoyiOKeHHOCTBIO,
XpoMOCcOMHBIE Oosie3nn. ComaThyeckue M TeHepaTuBHble MyTanuu. CTBOJOBBIE KIIETKH.
[IpunHtuIEI 310pOBOrO0 00pa3a KU3HH, JUATHOCTUKH, MPODUIAKTHKN U JICUCHHS TEHETUYCCKUX
Oone3neil. Meauko-TeHeTUUeCKOEe KOHCYJIbTHPOBAaHUE. 3HAYCHHE MEIUIIMHCKOW TE€HETHUKU B
MPEOTBPAIEHUN U JICYEHUU TeHETUYECKUX 3a00JICBaHUI YeIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
Pecosckunii, H. 1. BaBunos.

Tabmuubl u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IUTOTCHETHYECKasi OCHOBAY,
«3aKOH PpACIICIUICHUd W €ro IUTOTCHETUYECKass OCHOBa», «3aKOH YHUCTOTBHI Tamer»,
«JlurubpunHoe ckpemupanue», «lluTosoruyeckre OCHOBBI AUTHOPUIHOTO CKPEHIMBAHUSY,
«Merno3», «B3auMoieiCTBUE AJUICJIBHBIX T€HOB», «I €HETHYECKHUE KapThl pAaCTCHUM, dKUBOTHBIX
1 yernoBeka», «['eHeTuka mosia», «3aKOHOMEPHOCTU HACIEIOBAHUS, CIEIJIEHHOTO C IMOJOMY»,
«KapuoTumbpl YeOBeKa M JKUBOTHBIX», «Buasl wu3mMeHuuBocTtw», «MoaudukaiyoHHas
M3MEHUYMBOCTH», «HacnenoBanue pesyc-pakropa», «l'eHeTuka rpynn KpoBu», «MyTalroHHas
W3MEHYUBOCTH.

O6opynoBanue: Moxaenu-anuiukanuu «MoHoruOpumaHOe CcKpemBanue», «HemomHoe
JOMUHUpOBaHUE», «JluruOpumaHoe ckpeniuBanue», «llepexpéct XpoMocom», MHUKPOCKON U



Mukpornpemnapar «J{pozopuna» (Hopma, mytanuu GOpMBI KPBUIHEB U OKPACKH Tela), repoapuit
«]"0poX IOCEBHOWY.

JlabopaTopHble U NpaKTHYECKHE PadOThI:

JlabopaTtopHas padota Ne 5. «/3ydeHue pe3yinbTaTOB MOHOTUOPUIAHOTO U TUTUOPHUIHOTO
CKpEeIIMBaHus y Ap030( Uikl Ha TOTOBBIX MUKpOIIpEnapaTax».

JlabopaTtopHas padota Ne 6. «M3ydyenne MoauUKAIMOHHON N3MEHUYNBOCTH, IIOCTPOCHHE
BAPHUALIMOHHOTO PsiZia U BApUALMOHHON KPUBOM».

JlabopatopHas pabora No 7. «AnHanu3z MyTtauuid y Apo30ouiibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[IpakTuueckas pabora Ne 2. «CocTaBieHHe U aHATTU3 POJOCIOBHBIX YEIOBEKa».

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknus Kak Hayka U mpoliecc. 3apoKIeHUE CeNeKIuu U JoMectukanus. Yuenue H. 1.
BaBunoBa o 1eHTpax MNPOUCXOXKACHHUS M MHOrooOpasus KyJIbTYpHBIX pacTeHuid. LleHTpsl
IPOUCXOKICHHUS TOMAIIHUX KUBOTHBIX. COPT, mOpoAa, IITaMM.

CoBpeMeHHbIE METOJIbI CeJICKIUU. MacCOBBI M MHAMBUIYAJIbHBIA OTOOPHI B CEJIEKIMHU
pacTeHul U KUBOTHBIX. OLIEHKa SKCTepbepa. bIN3KopoACTBEHHOE CKPEIIMBAHUE — HMHOPUJIUHT .
Uucras nunug. CkpelllMBaHME YHUCTBIX JWHUWA. ['erepo3uc, wuiauM TrUOpUAHAS CHUJIA.
Heponacteennoe ckpemuBanue — aytopuaunr. OtganéHHas tulOpuauzanus U €€ yCIexu.
NckyCcCTBEHHBIM MyTareHe3 W MOJYyYEHHE MOJUIUIOWIOB. J[OCTHXKEHUSI CENEKLIHMH PACTEHHI,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib OPOU3BOACTBA. ['€HHAs HWHXEHEpHs. IJTambl CO3JaHUS
pexkomOunantHot JIHK u Ttpancrennsix opranusmoB. Knerounass umkenepus. Kietounble
KYJIbTYDBI. MUKpPOKIOHAIBHOE pa3MHOKEHUE pacTeHui. KiionnpoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. ODKOJOTMYECKHE U STUYECKUE
npobaembl. 'MO — reneTnuecku MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpanuu:

[Toptpersr: H. W. BaBuiios, 1. B. Muuypun, I'. /1. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuubl 1 cxembl: Kapta «lIeHTpbI MPOUCXOXKIEHUS W MHOT000pa3usi KyJIbTYPHBIX
pactenmit», «llopoapl fOManIHUX KUBOTHBIX», «COpTa KyJbTYPHBIX pacTeHU», «OTaanéHHas
rubpuanzanus», «Pabotel akagemuka M. @. HBanoBa», «llomummonaus», «OOBEKTHI
ouorexnonorun», «Kierounsie KynIbTypsl U KIOHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
T€HOB, XPOMOCOMY.

OO6opynoBaHue: MYJISDKA TUIOJIOB M KOPHEIIONOB JMUKUX (OPM M KYJIBTYPHBIX COpPTOB
pacteHul, repoapuii «CelbCKOX03SIMICTBEHHBIE PACTEHUS.

JlabopaTopHble U MpaKTHYECKHE PadOThI:

Dkckypeus «OCHOBHBIE METOJBI M JOCTH)KEHHUS CCJIEKIIMU PACTCHHH M YKHUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBINA y4acTOK, B TEIUIMYHOE
XO3SHCTBO, JTA0OPATOPHUIO arPOYHUBEPCUTETA MIIM HAYYHOTO IIEHTPA)».

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMSBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA



Cornacio ®I'OC COO, ycraHnaBnuBarOTCsl TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4arImUMHUCs TPOrpaMM CpeIHEro 001ero oopa3oBaHus: JUYHOCTHBIM, METAIIPEIMETHBIM U
HpeIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JNMYHOCTHBIX pE3yJbTAaTOB OCBOCHHUS MpeameTa «bHONOorus» BBIIEICHBI
CIEIYIOIIME COCTAaBJISIOIIME. OCO3HAHHWE OOYYaOIIMMHCS POCCUMCKOW  TIpakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIPHOCTH W CaMOOIIPEIEICHHIO,
HaJIM4YME€ MOTHBALMM K OOYYEHUIO OHOJIOTHUHM, IICJICHANPABICHHOE pa3BUTHUE BHYTPEHHHUX
yOEXIeHUI JTMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPATUIUN pa3BUTHUSA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOyYaronIuxcsi pyKOBOJICTBOBAThCS B
CBOCH  JESATENbHOCTH I[IEHHOCTHO-CMBICIOBBIMU  YCTAHOBKAaMH, MPHUCYIIMMH CHCTEME
OMOJIOTrHYecKOro 00pa3oBaHuUsl, HAJIUYHE HSKOJOTUYECKOTO IMPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTD LIETTU U CTPOUTH )KU3HECHHBIE TUTAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUsSI IpenMera «buojorus» IOCTUraroTcs B €JUHCTBE
y4eOHOM W BOCIIUTATENFHOUN NEATEIHLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCHUCKUMHU
COIMOKYJIbTYPHBIMU, HCTOPUICCKUMHU B TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TIPUHATHIMH B
oOIecTBe MpaBUJIaMU M HOPMaMH TOBEACHHS U CIIOCOOCTBYIOT MpoIlleccaM CaMONO3HaHMS,
CaMOBOCTIUTaHUSI U CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEHN MO3UIIMHM JTUYHOCTH, MATPUOTU3MA,
YBaXEHUSI K 3aKOHY U MPABOMOPSAKY, YEIOBEKY TPyJa U CTapIIeMy MOKOJEHUIO, B3aUMHOTO
yBaXKeHHs, OEpeKHOrO  OTHOIICHWS K  KyJbTypHOMY  HAcClIeAUI0 M TPaTUIUsIM
MHOTOHAIMOHAJIBHOTO Hapojia Poccuiickon denepanyu, NpupoJie U OKPYKarolIen cpee.

JIMYHOCTHBIE PEe3yJIbTAaThl OCBOEHHUSI YUeOHOro npeamera «bruonorus» qoMmKHBI OTpaXkaTh
TOTOBHOCTB U CIIOCOOHOCTH 00YYarONMXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEU
MO3UIIMEeH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAIlui, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHUH, COOTBETCTBYIONMX TPAJAUIMOHHBIM IEHHOCTAM POCCHICKOTO OOIIecTBa,
pacivpeHe >XH3HEHHOTO OIbITa M OMbITa ACSITEIFHOCTH B MPOLIECCE Peal3allid OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIILHON JESTEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpaIaHCKOT0 BOCIIUTAHMS:

cOPMUPOBAHHOCTh TPAXKMTAHCKOW TMO3ZMIMHM  OOYYaloOlIErocss Kak aKTHBHOTO M
OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOWX KOHCTHUTYIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XKEHHWE 3aKOHA W
MIPaBOTIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM AEATEIbHOCTU MPU CO3JaHUH yUEOHBIX MTPOEKTOB,
pelIeHnr yu4eOHbBIX U TTO3HABATENIBHBIX 33/1a4, BHITIOJTHEHUH OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TO3UIMI0 IO OTHOIICHUI0 K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YUYUThIBaTh B CBOMX JICUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COITUATBHBIM
MOJIO’KCHUEM,;



TOTOBHOCTh K COTPYJAHHYECTBY B TIPOIECCE COBMECTHOTO BBIIIOTHEHUSI YYEOHBIX,
MO3HABATEJbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO
OINIMOHEHTOB MPHU 00CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI

c(hOpPMHUPOBAHHOCTh POCCUHCKON TPaKIaHCKOW MICHTHYHOCTH, ATPUOTHU3MA, YBAKCHUS
K CBOEMY HApOJy, 4YyBCTBAa OTBETCTBEHHOCTH Itepen PoamHOM, ropnoctu 3a CBOM Kpail, CBOIO
PonuHy, cBOU S3BIK M KyJbTYypy, HpPOILIJIOE W HACTOSIIEE MHOTOHAIMOHAJIBHOIO HapoJa
Poccun;

IICHHOCTHOE OTHOIIEHUWE K MPUPOJHOMY HACIEIUI0 M TMaMSTHUKAM MPUPOJIBbI,
NOCTHKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKAX YYEHBIX B CTAHOBIICHHE U Pa3BUTHE
OMOJIOTUH, TOHUMAaHUS 3HaY€HUsl OMOJIOTHHU B MIO3HAHUU 3aKOHOB MPUPO/IBI, B )KMU3HU YEJIOBEKa
Y COBPEMEHHOT0 00IIIeCTBa,;

ujerHas  yOexJIEHHOCTb, TOTOBHOCTh K  CHOyXeHHIO U 3amutre OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUSI .

OCO3HaHHE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHNUS;

CITIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTUPYSICh
Ha MOpaJbHO-HPAaBCTBEHHBIE HOPMBI U 1IECHHOCTH,

OCO3HaHUE JINYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OY/IyIIETo;

OTBETCTBEHHOE OTHOIIEHWE K CBOUM pOIUTENSIM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHSITHUS IIEHHOCTEH CEeMENHOM KU3HU B COOTBETCTBUM C TPATUIIUSIMHU HApOJIOB
Poccun;

4) 3cTeTHYECKOro BOCIIMTAHMS

ACTETUYECKOE OTHOILICHUE K MUPY, BKJIIOYAs SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/ia, OOIIECTBEHHBIX OTHOIICHHIH;

MMOHMMAaHUE AYMOIMOHATBLHOTO BO3/ICHCTBUS )KUBOW MIPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMJICHUE MPOSIBISATH
KaueCcTBa TBOPUYECKOU JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (OPMHPOBAHUS  KYJIbTYPbI  310POBbS U
3MOLMOHAJIBHOIO 0JIATOMOJIYYHS

MOHMMAaHKE W pean3aliis 3J0pOBOro M 0e30MmacHOro oopasa Ku3HHU (340pOBOE MHUTAHKUE,
COOJIFOZICHNE TUTUEHUYECKUX MPABUI U HOPM, COaTaHCUPOBAHHBIM PEKUM 3aHATHI U OTJIbIXA,
perynsipHas (u3nMUecKkas AaKTHBHOCTh), OEPEKHOr0, OTBETCTBEHHOTO M KOMIICTEHTHOI'O
OTHOIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY M TICUXHUUECKOMY 37I0POBBIO;

MOHUMAHUE IIEHHOCTH TIPaBWJI HWHJIUBUIYAIBHOTO M KOJUICKTUBHOTO O€30IacHOro
MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIFOJICH;

OCO3HaHHE TIOCICACTBUNA W HEMPHUATHSA BPEAHBIX MPUBBIYCK (YHOTPEOJICHHUS alIKOTOJIs,
HApKOTHKOB, KypeHHsI);

6) TPy10BOT0 BOCTIMTAHUSI

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MacTEePCTBA, TPYI0IH00HE;



FOTOBHOCTb K  AKTHMBHOW  JIESITEIBHOCTM  TE€XHOJOTMYECKOM M COUHUAIBHOMU
HAIPABIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIHHO BBIMOTHSITH
TaKylo JEATEIbHOCTD;

UHTEpEC K pa3audHbiM cepaMm mnpodheccCHuOHATbHOU NeATebHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BHIOOp Oy TyIIel Mpodeccuu U peann30BbIBaThH COOCTBEHHBIE )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BAHMIO HA MPOTSHKEHUH BCEd
KU3HU,

7) 3K0JIOrHYeCcKOro BOCIIHTAHHSA

AKOJIOTUYECKHU 1I€JIeCO00pa3HOE OTHOLIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emuie,
OCHOBE €€ CyLIIECTBOBaHMUS;

MOBBIIICHHE YPOBHS 3KOJIOTHYECKOW KyJIbTYphl: NPUOOPETEHUE ONBITA IUIAHHUPOBAHUS
MTOCTYTIKOB M OLIEHKU UX BO3MOKHBIX ITOCJIEACTBUI JIJIs1 OKPYIKAIOIIEH CpEebl;

OCO3HaHUE rI100aJIbHOT0 XapaKTepa SKOJOTHYECKUX MPOoOJIeM U IyTel UX pelIeHUs,

CIIOCOOHOCTH MCHOJB30BaTh MPUOOpETaeMble NMPU U3YYECHUN OUOJIOTUHU 3HAHUS U YMEHUS
IpU PEUICHHH TPOOJIEM, CBA3aHHBIX C PAIMOHATBHBIM IPUPOIONOIb30BaHUEM (COOIIOICHNE
MpaBUJI NOBEACHUS B MPHUPOJIE, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B HKOCHUCTEMAX,
OXpaHy BHJIOB, IKOCHUCTEM, OHOCHEPHI);

AKTHUBHOE HENPUATHE NECUCTBUHM, NPHUHOCAIIMX BpEJ OKPY’KAOLIEH INPUPOIHON Cpene,
YMEHHE MPOTHO3UPOBATH HEOJATOMPUITHBIE KOJOTUYECKUE MOCIEACTBUS MPEANPUHIMAEMbIX
JNEUCTBUM U IPENOTBPAILATH UX;

HaJM4KMe Pa3BUTOrO0 HKOJIOTMYECKOIO MBIIIJIEHUS, 3KOJOTMYECKOW KYJIbTYphI, OIBITA
JEATENBbHOCTH DKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHHMS PYKOBOJICTBOBATbCS HMH B
II03HABATEJIbHOM, KOMMYHUKAaTHBHOW M COLMAJIIBHOM INPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKON JIEITEIbHOCTH YKOJIOTMYECKON HANPABIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd U OOIECTBEHHOM TMpPaKTUKH, OCHOBAaHHOI'O Ha JUAJNOre KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHME  SI3bIKOBOM W YMTATEJIbCKOM  KYyJIbTyphl Kak  CpeACTBa
B3aUMOJICUCTBUS MEXAY JIOJbMU U TO3HAHUS MUPA,

NOHUMaHue crenuduku OMOJOTMM KaK HAyKH, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
palOHAJIbHOTO  HAYYHOTO  MBIIUIEHUS, CO3JaHUM  LEJIOCTHOTO  MpEACTaBiIeHUs 00
OKpY>KaroIleM MHUpe KaK O €IMHCTBE IPUPO/Ibl, YEIOBEKa U OOIIECTBA, B IO3HAHUN MTPUPOJAHBIX
3aKOHOMEPHOCTEHN U pelIeHUur TPOo0IeM COXpAaHEHUS IPUPOTHOIO PABHOBECHS;

yOEXIEHHOCTh B 3HAYMMOCTU OMOJIOTHH ISl COBPEMEHHON IUBUIIM3ALMK: 00€CTIeUeHUS
HOBOTO YPOBHS Pa3BUTHUSA MEIUIMHBI, CO3/IaHNUE MEPCIEKTUBHBIX OMOTEXHOJIOTUN, CIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUYECTBA, MOMCKA MTyTeil BbIX0/Aa U3 TJI00aIbHBIX
HKOJOTMYECKUX TMpodiieM U  olecreyeHuss Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,
palMOHAIIbHOMY MCHOJB30BAHUIO MPUPOJHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAHIAPTOB
KHU3HH,

3aMHTEPECOBAHHOCTh B MOJIYUYEHUH OMOJIOTMYECKUX 3HAHUM B LIENSAX MOBBIIMICHUS 00IIEH
KyJbTYpbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTaBHOM dYacTH ()YHKLIHOHAJIBHOM
IrPaMOTHOCTH O0y4aromuxcs, GopMupyeMoi Ipu U3y4eHUU OUOJIOTHH;



MOHUMAaHWE CYIIHOCTH METOJIOB ITO3HAHMWSI, HCIOIh3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH WCTIONB30BaTh TMOJydYaeMble 3HAHWS MJIsS aHadu3a U OOBSICHEHUS SBICHUN
OKPY>KaIOIIET0 MHpPAa W MPOUCXOASIIMX B HEM H3MEHEHUH, YMEHHE JeiaTh O0OOCHOBaHHBIE
3aKJIIOYEHUS! Ha OCHOBE HAay4YHBIX (PAKTOB M HUMEIOIIUXCS JAHHBIX C IEJbI0 IMOJTYy4YeHUs
JIOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIOJBb30BaTh OHOJOTHYECKHE 3HAHMS ISl PEIICHUS
po0JIEM B PEATbHBIX JKU3HEHHBIX CUTYyAITUsIX;

OCO3HaHHUE LIEHHOCTU HAYYHOW JEeSTEeIbHOCTU, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO U
UCCIIEI0BATENBCKYIO JIEATeIbHOCTh MHANBUIYAIIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOPa30BaHUIO M CamMOOOpa3oBaHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAaHWUW 10 OWOJOTHHM B COOTBETCTBUU C IKU3HCHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MertanpenmeTHble pe3ysibTaThl OCBOEHUS yueOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYUMBIC i1 (OPMHUPOBAHHUS MHPOBO33PEHUA OOYYAIOIMIMXCSI  MEXKIUCIHUILUTHHAPHBIC
(MeXTpeMeTHBIE) OOIIEeHAYYHBIC TMOHATHS, OTPAKAIONIME IEJIOCTHOCTh HAYYHOH KapTHHBI
MHUpa M crienu(UKy METOJOB TMO3HAHUS, UCIOIb3yEeMbIX B €CTECTBECHHBIX HayKax (BEIIECTBO,
SHEPTHUsl, SBJICHUE, MPOIIeCC, CUCTeMa, HayuUHbIN (DAKT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUs, WCCIICJOBaHHEe, HAOIIOJCHUE, W3MEpPEHHUE, OKCICPUMEHT H JAPYTHX),
YHUBEpCAJIbHBIC yueOHbIe JeicTBHS (IO3HABaTENIbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
obecnieunBaronme  ¢GopmupoBaHue  (YHKIMOHATBLHOM  TPAaMOTHOCTH M COLMAIBHOM
KOMIIETCHIIMM  O0OYyYaroIIMXCsi, CIOCOOHOCTh OOYYaroIMXCSl HCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHHBEPCAJIbHbIE y4eOHBbIC JCUCTBUS B
ITO3HABATEJIbHOW U COUUAIBHON MPAKTHUKE,

MeTtanpenmeTHble pe3yabTaThl OCBOCHHS MPOTPAMMBI CpeIHEro ooiero oOpa3zoBaHUs
JOJHKHBI OTPaKaTh!

OBj1aieHHe YHMBEPCAJbLHBIMHM Y4€OHbIMH MO3HABATEIbHBIMU AeHCTBUSIMMU

1) 6a3oBbIe JIOTHYECKHE eHCTBHUSI:

CaMOCTOSITENIbHO (hOPMYJIUPOBAaTh M aAKTyaIM3HpPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHUHM 3HAHHMHA MPHEMBI JIOTHYECKOTO MBIIUICHUS (aHAIM3a,
CHHTE3a, CpaBHEHMs, Kiaccuukamuu, 000OIICHHS), PACKPbIBATh CMBICT OHOJOTHYECKUX
NOHATHH (BBIACATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBAThH CBSI3H C IPYTUMU MOHATHIMH);

OTIPEACIATh IENH JCATEILHOCTH, 3a/laBas MapaMmMeTpbl W KPUTEPUH HUX JOCTIIKEHUS,
COOTHOCHUTH PE3yJIbTaThl ACITEILHOCTH C TIOCTABICHHBIMH IIEIISIMU,

WCIIOJIH30BaTh OHMOJOTUYECKHE TOHATUS A OOBACHEHHS (PAKTOB M SIBICHHUI >KHUBOU
MIPUPO/IHI;

CTPOUTh JIOTHYECKHE pacCyXacHus (MHIyKTUBHBIC, JCIAyKTUBHBIC, II0 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B PacCMaTPUBACMBIX SIBICHUSAX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS,



MIPUMEHSATh CXEMHO-MOJICIIbHBIC CPE/ICTBA JJI MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIEHUN B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTaX, a TaKXKe MPOTHBOPEUUN Pa3HOTO POJA,
BBISIBJIEHHBIX B Pa3IUYHBIX HH(OOPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIaH PEIIeHUs TPOOJIEMBbI ¢ YYETOM aHAIN3a UMEIOIIMXCS MaTEepPUATIbHBIX
U HEMaTepHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JIEATEIHLHOCThH, OIICHHBATH COOTBETCTBUE DPE3YJIBTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIIC/ICTBUN JIEATEIHLHOCTH;

KOOPJIMHUPOBATh M BBINONHATH PadOTy B YCIOBHUSIX pPEAIbHOrO, BUPTYAIbHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeHCTBHS .

BJIQJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON W MPOSKTHON JEATEIHLHOCTH, HABBIKAMU
paspenieHust npo6ieM, CnocCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY MOUCKY METOOB
pElIeHUs TPAKTUYECKUX 3314, IPUMEHEHHUIO Pa3JIMYHbIX METOAO0B IMO3HAHUS,

WCITOJIB30BaTh PA3IMYHBIC BUJABI JCATEIHHOCTH IO IOJYYEHHIO HOBOTO 3HAHUSA, €r0
WHTEPIPETAINH, TIPEOOPa30BaHNI0 U MPUMEHECHHUIO B YUCOHBIX CHUTYyaIlUsAX, B TOM YHCIIE TPH
CO3/IaHUU YUYEOHBIX U COIIMAIIBHBIX MPOEKTOB,;

(dbopMHpOBaTh HAYYHBIN TUIT MBIIUICHHS, BIAJAETh HAYYHOU TEPMHUHOJIOTHEH, KITIOYEBBIMU
MOHSTUSMUA U METOIaMHU,

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 0Opa30BATEIbHOW AEATEIBHOCTU U
KU3HCHHBIX CUTYaIIHSIX;

BBISIBIISITh TTPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3a/layy, BBIJBUTATh
runore3y e€ pemieHusi, HaxOJIUThb apryMEHThl I JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUI,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHHUS;

aHAM3WPOBATh TIOJYUYCHHBICE B XOJ€ PpCIICHUS 3aJaud Pe3yJNbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh HM3MEHECHNE B HOBBIX YCIIOBHSIX;

J1aBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIICHUBATH MIPHUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IIEJICHANPABICHHBIN TMOUCK MEPEHOCa CPEJICTB U CIOCOOOB JCHCTBUS B
npoheCCUOHAIBHYIO CPEy;

yMETh TEPEHOCUTh 3HAHWS B TIO3HABATCIBHYIO HM  TPAKTHYECKYIO  00JIacTh
KU3ZHENIEATSIHOCTH,

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX NIPEIMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIC WJEH, Mpejiaratb OPUTHHAIBHBIE TMOJIXOJbI W pEIICHUs, CTaBUTh
MpOoOJIEMBI U 33/1a49H, JOITYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ nHopmManmeii:

OPHEHTHPOBATLCS B Pa3jIMYHBIX MCTOYHHKAX HHpopMammu (TekcTe ydeOHOro mocoows,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOIOTMYECKUX CIIOBAPSX U CIIPABOYHUKAX, KOMITBIOTEPHBIX
0azax nmaHHbIX, B HHTepHeTe), aHAIM3UPOBATh HMH(OPMAIIUIO PA3IUYHBIX BHIOB U (HoOpM
MPEACTABICHHS, KPDUTHYECKHU OLICHUBATh €€ JIOCTOBEPHOCTh U HEMTPOTHBOPECYHBOCTD,

(GbopMyIUpOBaTh 3ampOChl M MPUMEHSTH PA3JIMYHBIE METOJBI TPH IOUCKE W OTOOpE
Oouonoruyeckoi nHMOpMAIK, HEOOXOIUMOM /IJIs1 BHITIOJIHEHUSI YISOHBIX 3a/1a4;

MpuoOpeTaTh OMBIT HMCIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJBTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3IMYHBIX IIOUCKOBBIX CHUCTEM,



CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (OpMYy TMpeACTaBICHUS OUOJIOTHYECKOM
uHpopmanuu (cxembl, rpaduKu, TUArPaMMBbl, TAOJIUIBI, PUCYHKH U IPYTOE);

UCIOJIb30BaTh HAy4HBIM S3bIK B KadyecTBE CpEACTBa IpU padboTe C OMOJOTMYECKOn
uHpopMaIuen: NMPUMEHITh XUMUYECKHUEe, PU3NUECKUE U MAaTEMaTUYECKUe 3HAKU U CHUMBOJIBI,
dbopmynel, aOO0peBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh M MPEeoOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISHOCTH;

BJIQ/ICTh HAaBbIKAMHU pACHO3HABaHUS W 3alIUTHl HUHOpMamu, HHPOPMAIMOHHOMI
0€30MacHOCTH JIUYHOCTH.

OBJaeHne yHUBepPCAJIbHBIMUA KOMMYHMKATUBHBIMHM I€HCTBUSIMH

1) odmeHue:

OCYIIECTBIISATh KOMMYHHKAIIMHA BO BCeX cepax KU3HU, aKTUBHO y4acTBOBATh B JIUAJIOTE
WIH JUCKYCCUH TI0 CYIIECTBY 00CYyXkmaeMoi TeMmbl (YMEHHE 3aJlaBaTh BOIIPOCHI, BHICKA3bIBATh
CYy>XJICHUSI OTHOCUTEIBHO BBINOJHEHUSI NPEAJIaraéMo 3aJadyd, YYUThIBaTb HHTEPECHl U
COTJIACOBAHHOCTD TO3MIIUN IPYTMX YYACTHUKOB JTUAJIOTA I TUCKYCCHH);

pacno3HaBaTh HeBepOaJIbHbIE CPEACTBA OOILECHHS, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUSI KOH(MIUKTHBIX CUTYaIUi, YMETh CMAT4YaTh KOH(IUKTHI
Y BECTHU IIEPETOBOPHI;

BJAJIETh Pa3IUYHBIMU crocoO0amu OOIIEHMsSI M B3aMMOJCHCTBHSI, MOHMMATh HaMEPEHUs
APYTUX JIOJEH, IPOSBIATh YBAXKUTEIbHOE OTHOILIEHNE K COOECETHUKY U B KOPPEKTHOH (popme
(bopMyIupOBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO W JIOTUYHO M3Jararb CBOIO TOYKY 3pPEHHSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1eATeTbHOCTD!

MMOHUMAaTh U HUCMOJIb30BATh MPEUMYLIECTBA KOMAHIHONW U MHJIWBHUAYAJIbHOU pabOThI MpuU
pereHnr OMOI0THYECKON TPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHUSI TPYIIIOBBIX
(dbopm B3aUMOJEHCTBUS NP PEILICHUH YUeOHOM 3a/1auy;

BbIOMpaTh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C yU€TOM OOIIHMX HHTEPECOB U
BO3MOKHOCTEHN Ka)XJ0Tr0 4J€Ha KOJUIEKTHBA,

MPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHHPOBATH
JNEUCTBUS TO €€ JIOCTHXKEHUIO. COCTAaBIATH IJIAH JIEMCTBUHM, PACHpEeNeNsiTh POJU C YYETOM
MHEHUH YYaCTHMKOB, 00CYK/1aTh pe3yJIbTaTbl COBMECTHOI pabOTHI;

OLICHHMBATh KAYECTBO CBOETO BKJIA/Ja M KaXKIOr0 YYaCTHMKA KOMaHbl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npejsiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WUJIEU C MO3UWLHUHM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIATH TMO3UTHUBHOE CTPATETMYECKOE TIOBEJACHUE B Pa3JIMYHBIX CUTYaLMSIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJsiTUBHBIMH 1eCTBUSIMU

1) caMmoopraHu3amusi:

UCIIOJIb30BaTh OWOJOTMYECKUE 3HAHWS JUIsl BBIABICHHMS MPOOJEM M HUX peUIeHus B
’KU3HEHHBIX U YUEOHBIX CUTyaIUsX;



BBIOMpATh Ha OCHOBE OMOJOTMYECKUX 3HAHUU IIEJICBbIC U CMBICIOBBIC YCTAHOBKH B CBOMX
JCUCTBHUSX U MOCTYIMKAX MO OTHOIICHHIO K JXUBOW MPHUPOJE, CBOEMY 3/I0POBBIO U 3I0POBBIO
OKPYKaIOIIHUX;

CaMOCTOSITEIIBHO OCYIIECTBIIATh MO3HABATCIBHYIO JCSATEIBHOCTD, BBISBIATH MPOOIIEMB,
CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJayd B O0OpPA30BaTEIbHOW JAEATCIBHOCTH U
YKU3HECHHBIX CUTYaIUSIX;

CaMOCTOSITEIIBHO COCTABIIATh IUTaH PEIICHHS MTPOOIEMBI C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTCHH;

J1aBaTh OLICHKY HOBBIM CHTYaI[HSIM,;

pacHIMPSITh PAMKH YY€OHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIA;

Jie7aTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIH OIIBIT;

CIIOCcOOCTBOBATH (POPMHUPOBAHHIO U TPOSBICHHIO HIMPOKON 3PYAULIMU B Pa3HbIX 00JIACTAX
3HAHUH, TIOCTOSIHHO TOBBIIIATH CBOI 00pa30BATEIBHBIN M KYJIbTYPHBIH YPOBECHb.

2) CaMOKOHTPOJIb!

J1aBaTh OLICHKY HOBBIM CHTYyallUsM, BHOCHTb KOPPEKTHBBI B JEATCILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIAJICTh HABBIKAMU TI03HABATEIBHOM PE(IICKCUM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHI
U MBICIUTEIbHBIX TPOLECCOB, WX pE3yJbTaTOB W OCHOBaHH, HCIOIb30BATh MPUEMBI
pedaekcun 7Sl OLIEHKU CUTYAITUH, BBIOOPA BEPHOTO PEIICHHS;

yMETh OI[CHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKEHHIO;

PUHUMATh MOTUBBI M apTYMEHTHI JIPYTUX MPHU aHAIIU3E PE3YIbTaTOB JACATCILHOCTH;

3) npuHATHE Ce0s U APYTUX:

NPUHUMATH ce0sl, TOHMMAsi CBOU HEJOCTATKU U JOCTOMHCTRA;

NPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB JICATEIIbHOCTH;

NpU3HABaTh CBOE MPABO ¥ MPABO JPYTUX Ha OLIHOKH,;

pa3BHBATh CIIOCOOHOCTH MIOHUMATh MUP C MO3MIIUHU IPYTOTo YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATBI

[IpenmeTtHbIie pe3ynbTaThl ocBoeHus mporpammbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT CielM(PUUecKre A yueOHOro npeameTa «bruonorus» HaydHble 3HAHUS, YMEHUS U
CHOCOObI JEHCTBUH IO OCBOCHMIO, HMHTEPIpPETALMU M IPeoOpa3oBaHUIO 3HAHUM, BUIBI
JESITEIbHOCTH IO MOJIYYEHHIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHUU B Pa3jIMYHBIX yUEOHBIX
CUTyallusiX, a TaKkXKe B peaJbHBbIX XU3HEHHBIX CUTYyallUsX, CBA3AHHbIX C Ouojorueil. B
nporpaMMe IpeIMETHBIC PEe3yIbTaThl PEICTABICHBI 0 TOaM 00yUYEeHHUS.

[IpeameTHbie pe3ysbTaThl OCBOEHHUS ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPaKaTh!

c(OpPMUPOBAHHOCTh 3HAHMM O MECTE€ M POJU OMOJIOTMHM B CHCTEME HAyYHOTO 3HAHMS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA U
HAyYHOTO MHPOBO33PEHHUsS, O BKJIAJNE POCCUUCKHX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B
pa3BuTHE OWOJIOTHUH, (PYHKIIMOHATHHON TPAMOTHOCTH YeJIOBEKa I PEIICHHs KU3HEHHBIX
3ajay;



YMEHHUE PACKPBIBATh COJEPIKAHNE OMOJIOTHYECKUX TEPMUHOB W TOHSATHIA: KU3HbB, KIIETKA,
opranm3M, MeTabonu3M (0OMEH BemecTB M IPEBpAlICHHE DJHEPrUH), TOMEOCTa3
(camoperynsius), YpOBHEBas OpraHW3alMsl JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHUEC
(penpoayKIys), HACIECTBEHHOCTh, H3MEHUYHUBOCTh, POCT U Pa3BUTHCE;

YMCHUE H3JIaraTb OHOJIOTMYCCKUE TEOpUH (KICTOYHAs, XPOMOCOMHAs, MYTaIl[MOHHAas,
IIEHTpaJbHas JIOTMa MOJICKYyJIsspHOUW Owmonoruu), 3akoHbl (I'. Menaens, T. Moprana, H. U.
Bapwiioa) 1 yueHus (0 mMEHTpaX MHOTOOOpa3us M MPOUCXOXKICHHUS KYJIbTYPHBIX pacTeHuid H.
W. BaBuiioBa), onpeaesisaTh TPaHHIbl UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOJIOJCHUE U ONMHCAHUE
KUBBIX CHCTEM, IIPOIIECCOB W SIBJICHHWM, OpTaHU3AIMs ¥ MPOBEJACHUE OMOJIOTHUECKOTO
AKCIIEPUMEHTA, BBIIBIDKCHHE TUIIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIETyEMBIMU
BEIIMYMHAMH, OOBSCHECHHE TONYYEHHBIX PE3yJIbTATOB, WCIIOJH30BAHHBIX HAYYHBIX TIOHSITHH,
TEOpH U 3aKOHOB, YMEHHE JIeJIaTh BHIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTH IPOIIECCOB. OOMEHA BEIIECTB
Y TIPEBpAICHUS YHEPTUU B KJIETKE, (POTOCHHTE3A, TIIACTUYECKOT0 U SHEPTEeTHIECKOTO 0OMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIIOJIOTBOPEHHUS, PA3MHOKEHHUS, UHJIUBUIYAIbHOTO PAa3BUTHUS
opranusMa (OHTOTEHE3);

yMEHUE MPUMEHATH MOJTYYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTHYECKUX TPOLIECCOB U
SBJICHUM, IS TIPUHITHS TPAKTHYECKUX pENICHWH B TIOBCEIHEBHOW JKM3HU C IIEIBIO
obecrieyeHus 0€30MacHOCTH CBOETO 370POBbSI U 3JI0POBbSl OKPY>KAIOIIUX JIFOJEH, COOIIOACHUS
HOPM TPaMOTHOTO MOBEJICHUS B OKpYKalOel MPUPOIHON cpejie, TOHUMaHUEe HEOOXOUMOCTH
WCIIOJIb30BAHUS JIOCTUKEHUN COBPEMEHHOW OMOJOTUM M OMOTEXHOJIOTHNA JJIsi PaliOHAIBHOTO
MIPUPOIOTIOTH30BAHHS;

YMEHHE peIIaTh JJIEMCHTApHbIE TEHETHYSCKHE 3aJadyd Ha MOHO- WM JUTHOPHIHOE
CKpelIuBaHue, CIEIJICHHOE HACIeIOBaHNE, COCTABIIATh CXeMbl MOHOTHOPHIHOTO CKPEITMBAHUS
JUTSI TIpEJICKa3aHusl HACJIEA0BAaHMS MPU3HAKOB Y OPTaHU3MOB,;

yMEHHUE BBITIOJHATH JJA0OPATOPHBIE W MPAKTUYECKHE padOThl, COOII0OAATh MpaBuia IpU
paboTe ¢ yueOHbBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHE KPUTHYECKU OIICHWBATH M WHTEPIPETUPOBATH WH(POPMAIIUIO OMOJIOTHUYECKOTO
COJICpKaHUs, BKIIIOYAIOIIYIO TMCEBJAOHAYYHBIC 3HAHHUS M3 PA3JIMYHBIX HCTOYHHKOB (CpeacTBa
MaccoBO¥ MH()OPMAITUH, HAYIHO-TTOMYJISIPHBIC MaTePUAIIbl), STHYCCKUE aCTIEKThl COBPEMEHHBIX
MCCJICIOBaHMM B OMOJIOTUH, MEAUITMHE, OMOTEXHOJIOT U,

YMEHHME CO3/1aBaTh COOCTBEHHBIE THMCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o00IIas
Onosornyeckyro WH(OpPMAIMI0O W3 HECKOJbKHX WMCTOYHHUKOB, TPAaMOTHO WCITOJIh30BATh
MOHSTUNHBIN anmapar OMOJIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOCHHS ydeOHOro mpemmera «buosnorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHMK O MECTE M POJIM OWOJIOTMH B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBECHHBIX HAayK, B ()OPMHPOBAHUM COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTUHBI MHpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHEe OMOJIOTHH, (DYHKIIMOHAILHON TPAaMOTHOCTH YEJIOBEKA JJIS PEIICHUS KU3HCHHBIX
3aj1ay,



YMEHHE PaCKpbhIBaTh COJEpKaHHE OHOJIOrMYECKUX TEPMHHOB U TMOHATHI. B,
MOMYJISAIKsSA,  TeHO(MOHa,  3BOJIONMWSA,  JBWXKymMe  cwibl  ((pakTopsl)  IBOIIOINH,
IPUCIOCOOJIEHHOCTh OPTraHMW3MOB, BUA000pa30BaHUE, dKOJIOrHUECKUe (haKTOPhl, IKOCUCTEMA,
OPOJYIEHThl, KOHCYMEHTBI, PEIyUEHThl, I[eNd NUTaHUs, OKOJOTUYECKas MUPAMUJIA,
ouoreolrieHo3, buocdepa,

YMEHHE W3JIaratb Owosiorndyeckue Teopun (dBomonmonHas Teopus Y. JlapBuHa,
CHUHTETUYECKAas TEOPHS IBOJIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoJibimieBoro cxoicrsa K.
M. bapa, uepenoBaHus IIaBHBIX HanpasiaeHU u nytel sBomonnu A. H. CeBeprioBa, y4eHuUs 0
ouocdepe B. U. BepHaackoro), onpeaensaTh IPaHUIbl KX TPUMEHHUMOCTH K dKHUBBIM CHCTEMAaM;

YMEHHUE BJIaJ€Th METOAAMH HAYYHOTO TO3HAHMS B OMOJIOTHHU: HAOIIOJACHHE M OMHUCAHUE
KUBBIX CHCTEM, IIPOLIECCOB W SBJICHHWM, OpraHu3alusi M MPOBEACHUE OHOJOTHYECKOIO
AKCIIEPUMEHTA, BBIJIBUJKEHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIETyEMbIMH
BEJIMYMHAMU, OOBSICHEHHE MOJIYYEHHBIX pPE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHSATUH,
TEOpH U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIIEATh CYUIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BUIOB,
MONYJIALMKM, TPOAYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOIr€OLIEHO30B U 3KOCHUCTEM,
OCOOCHHOCTH  MPOIIECCOB.  HACJIEICTBEHHOM H3MEHUYMBOCTH, €CTECTBEHHOrOo  OTOOpa,
BUJI000pa30BaHusl, IPUCIOCOOIEHHOCTH OPraHU3MOB, JIE€UCTBUS IKOJOTHUYECKUX (PAKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BELIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHU N
B JKOCHCTEMaxX CBOEM MECTHOCTH, KPYroBOpPOTa BEHIECTB M OMOr€OXMMHYECKUX IMKIOB B
ouocdepe;

yMEHUE MPUMEHATH MOJTYYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTHYECKUX TPOIIECCOB U
SABJICHUM, 1A TPUHITHS TPAKTUUYECKUX PEIICHWH B TOBCEJHEBHOW >KU3HU C IIEJIbIO
oOecrieueHns 0€30MacCHOCTH CBOETO 370POBbS U 3/I0POBbsI OKPYKAIOLIUX JIIOJIEH, COOTIOAEHUS
HOPM T'PaMOTHOTO MOBEJICHUS B OKpYXaloLel MPUPOIHOMN cpeie, TOHUMaHUEe HEOOXOIUMOCTH
HCIIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOMU ounonoruu TUTSt palMOHAIBHOTO
MIPUPOAOIIOIB30BaAHNS;

YMEHHE pelllaTh 3JIEMEHTapHble OMOJIOTMYECKHE 3aJaud, COCTAaBJISITh CXEMbl IEpeHoca
BCIICCTB M SHEPTUU B 3KocHcTeMax (I[EIH MUTaHuUA);

YMEHHUE BBIMIOJHATH JIA0OPATOPHBIE W MPaKTUYECKHE padoThl, COOMI0AATh MpaBuja Mpu
pabote ¢ yueOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HWHTEPIPETUPOBATH HMH(OpPMAIUIO OHOIOTUYECKOTO
COJICpKaHUs, BKIIIOYAIOIIYIO TMCEBIOHAYYHBIC 3HAHHUS M3 PA3JIMYHBIX HCTOYHHKOB (CpeacTBa
MaccoBOi WH(pOpPMAIMK, HAYYHO-TIOMYJSIPHBIC MAaTepHalibl), PacCMaTPHUBATh TJI00ATBHBIC
AKOJIOTMYECKHE TMPOOJEMBbl COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIIEHHUIO K HUM
COOCTBEHHYIO MO3UITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IMMCBMEHHBIE M YCTHBIE COOOIICHHS, 00001mas
OMOJIOTUYECKYI0 HWH(OpPMAIMI0O U3 HECKOJbKMX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoJunyecTBO 4acoB
JJIeKTPOHHbIE
n| HaumeHnoBaHue pa3aesioB (mudpoBbie)
KonTpoabsn IIpakTHYeck
[ | u TeM mporpamMmsl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padboTsbl
n pecypchl
bubmuoreka [JOK
Buosnorus xak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
bubmuoreka [JOK
JKuBble cucTeMbI M X
1 https://m.edsoo.ru/7f41c2
OpraHu3aIus
92
. bu6mmoreka [IOK
XHUMHYECKHUI COCTaB H
8 1 https://m.edsoo.ru/7f41c2
CTPOCHHUE KIIETKH
92
bubmuorexka [JOK
JKuzHenesTenbHOCTh KIETKH 6 https://m.edsoo.ru/7f41c2
92
PasmHoOxeHue u bu6mmoreka [IOK
WHJUBUIyalIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7f41c2
OpraHu3MOB 92
bubmuoreka [JOK
HacnencrBeHHOCTD 1
8 1.5 https://m.edsoo.ru/7f41c2
M3MEHYMBOCTH OPTraHU3MOB 92
bu6mmoreka [IOK
Cenexuusi OpraHu3MOB.
3 https://m.edsoo.ru/7f41c2
OCHOBBI OMOTEXHOJIOTUH 92
bu6mmoreka [IOK
PesepBHoe Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE KOJIMYECTBO 34 0 4
YACOB I10 [TIPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KoimuecTBo yacoB Jara DJIeKTPOHHbIE
Kontpoas | IIpakrnue uupposbie
n/ Tema ypoka Bcee U3y4eH
- HbIE CKHe st o0pa3oBaTe/ibHbI
ro
padoThI padoThbI e pecypchl
04.09.2 bubnunoreka LIOK
3- https://m.eds00.ru/8
buosorus B cucreme Hayk 1 63e6122
08.09.2 _
3 https://m.edso0.ru/8
63e632a
MeToapl TO3HAHUS KUBOM
npuposl. [IpakTudeckas 11.09.2
pabora Ne 1 3. bubnmorexa [JOK
«HMcnons3oBaHue 1 0.5 https://m.edsoo.ru/8
15.09.2
pa3IMYHBIX METOAOB IPU 3 63e6122
W3YYCHHH OMOJIOTUICCKUX
00BEKTOBY
18.09.2
bubmnorexa IJOK
Buonornueckue CUCTEMBI, 3-
0 1 99.09.2 https://m.edsoo.ru/8
POIIECCHI U UX U3YYCHHUE .09. 6366564
3
. 25.09.2
XHUMHYECKUI COCTaB 3. bubmnorexa IJOK
KiIeTku. Boga n 1 https://m.edsoo.ru/8
29.09.2
MUHEpaJIbHBIE COIU 3 63e674e
02.10.2 Bt oK
benku. CocTaB u cTpoeHue 3- nbnuorexa I
5 1 06.10.2 https://m.edsoo.ru/8
OB 1 63e6b72
3
depMeHTBI —
OMOJOrHYECKHUE
KaTaJnu3aTophl. 09.10.2 B OK
JlaboparopHast pabora Ne 1 3- ubsmorexa 11
. 1 0.5 https://m.edsoo.ru/8
«3yueHue KaTaIuTUIECKOM 13.10.2 6366072
aKTHBHOCTH (hepMeHTOB (Ha 3
MpUMepe aMHIIa3bl UK
KaTayasbl)»
16.10.2
3. bubnunoreka LIOK
Vraesonasl. JInmmael 1 20.09.2 https://m.edso0.ru/8
T 63e6870
3
. 23.10.2 | Bubmuoreka LIOK
YKIJIEMHOBBIE KUCIIOTHI.
ATD 1 3- https://m.eds00.ru/8
27.10.2 | 63e6d5c
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07.11.2
Ucrtopus u meTo b 3. bu6muoreka [IOK
9 U3YYEHUS KJIETKH. https://m.eds00.ru/8
10.11.2
Knerounas Teopus 3 63e6e88
13.11.2
10 Krnerka xak 1ieoctaas 3-
’KMBas cucTeMa 17.11.2
3
Crpoenue
3YKAPUOTHYECKON KIIETKH.
JlaboparopHast pabota Ne 2
«M3yuenue crpoeHust 20.11.2 Bubmiorexa LIOK
. https://m.edso0.ru/8
KJICTOK PACTEHHI, 3-
= 0 05 24.11.2 63e61T0
?HBOTHBvIX' ThHbOB 1 3 o https://m.edso00.ru/8
AKTEPHI 1Mo 63e7160C
MHKPOCKOIIOM Ha OTOBBIX
MHUKpOIpenaparax u ux
OITHCAHUE
27.11.2 B oK
OOMeH BeIEeCTB NN 3- ubmaorexa 1
12 5 01.12.2 https://m.edsoo.ru/8
MeTab0JIN3M A2, 6307660
3
04.12.2
3. bubmnoreka IJOK
13 dortocunTes. XeMOCHHTE3 https://m.edsoo.ru/8
08.12.2
63e7c98
3
11.12.2
3. butmmoreka [IOK
14 DOHepreTudyeckuii 0OMeH https://m.edso0o.ru/8
15.12.2
63e7aae
3
JKu3HEeHHBIH UKIT KIETKH.
Jenenue knetku. MuTos. 18.12.2
JIaGopatopHas paborta Ne 3 3. o bubmuoreka [JOK
15 «Habmromenne Muros3a B 0.5 https://m.edsoo.ru/8
22.12.2
KJIETKAaX KOHYMKA KOpPEUIKa 3 63e7dc4
JyKa Ha TOTOBBIX
MUKpOTIpernapaTax»
25.12.2 Bt -
Brocunres 6enka. Peakmus 3- nonmotexa I
16 \aT 99.12. https://m.eds00.ru/8
PUYHOTO CHHTE3a A2, 6307966
3
10.01.2 Bt -
17 Tpancnsmus — 6nocunTe3 4- htI'/[I J.I/I//IOTe;(a 1 8
Genka 12.01.2 pe. T.ECS00.A

63e796¢e
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Hexnerounsie popmbl

15.01.2

but6mmoreka [IOK

18 https://m.edsoo.ru/8
KU3HH — BUPYCHI 19.01.2 6367540
4 —
22012 BI/I6HI/IOTeKa HOK
https://m.edso0.ru/8
DopMBI pa3MHOKCHHS 4-
19 26.01.2 63e81b6
OPTaHH3MOB 4 o https://m.edsoo.ru/8
63e831e
29.01.2
but6mmoreka [JOK
20 Meiio3 4 https://m.edso0.ru/8
02.02.2 63e7fda
4
OO6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
O1iog0TBOpEHHE. 05.02.2 B oK
JlaboparopHuas padota Ne 4 4- uosmorexa I
21 o 0.5 09.02.2 https://m.eds00.ru/8
3y4eHHE CTPOCHUS .02. 63681b6
IOJIOBBIX KJIETOK Ha 4
TOTOBBIX
MUKpOTIperapaTax»
12.02.2
bubmnorexa IJOK
NuauBuayanbHOE pa3BUTHE 4-
22 o 16.02.2 https://m.edso0.ru/8
pPraHU3MOB .02. 6308436
4 E—
19.02.2
I'enernka — Hayka o 4- bubnuoreka [{OK
23 HACJIEICTBEHHOCTH U https://m.edsoo0.ru/8
22.02.2
U3MEHUYHMBOCTHU 4 63e86f2
3aKOHOMEPHOCTHU 26.02.2
butmmoreka [{OK
HACJIeIOBaHUs MMPU3HAKOB. 4-
24 M 5 01.03.2 https://m.edsoo.ru/8
OHOTHOPHUTHOE .03. 6308378
CKpELIMBaHNE 4
JurubpuaHoe 04.03.2
but6mmoreka [JOK
CKpelllMBaHue. 3aKOH 4-

25 07.03.2 https://m.edsoo.ru/8
HE3aBUCHUMOI'O .03. 6308934
HACJIEIOBAHUS TPU3HAKOB 4
CriemieHHOE HacJaeI0BaHUE
npu3HakoB. JlabopaTopHas
pabota Ne 5 «3yuenue 11.03.2
pe3yNbTaToB 4 bubmuoreka [JOK

26 MOHOTHOPHTHOTO U 0.5 https://m.edsoo.ru/8

15.03.2
JTUTHOPUTHOTO 4 63e8c60

CKPEIIUBAHUS Y IPO30(UIIBI
Ha TOTOBBIX
MHUKpOIpenaparax»
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18.03.2

I'enetuka mona. 4 bubnuoreka [JOK
27 HacnenoBanue npu3Hakos, 1 https://m.edsoo.ru/8
22.03.2
CIICIUICHHBIX C I1OJIOM 4 63e8c60
M3MEeHYNBOCTS.
Henacnencreennas
H3MEHYHUBOCTD. 95 03.2
JlaGopaTopHnas padota Ne 6. A- bubnmorexa [JOK
28 Nzydenwne 1 0.5 https://m.edsoo.ru/8
. 29.03.2
MOoAU(UKAITMOHHON 4 63e8efe
W3MEHYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psijia U
BapUalMOHHOW KPUBOW»
Hacnencreennas
HM3MEHYUBOCTb. 08.04.2 Eus OK
JlabopaTtopHnas pabota No 7. 4- ubsmorexa 11
29 <A . 1 0.5 12.04.2 https://m.edso00.ru/8
HaJIA3 MyTalui y .04, 6308efe
JPpO30(UIIBI HA TOTOBBIX 4
MHKpOIIpernapaTax»
15.04.2
4- bubnuoreka [{OK
30 I'enernka yeaoBeka 1 19.04.2 https://m.edso00.ru/8
o 63e8d78
4
PesepBHBII ypOK. 99 04.2
O6001menue mo TeMe 4
31 «HaceacTBeHHOCTD U 1 96.04.2
M3MEHYNBOCTD 4
OpPTaHU3MOB»
02.04.2
bubnunoreka LIOK
Cenexuus Kak Hayka u 4-
32 Hborec 1 08.05.2 https://m.edsoo.ru/8
pon R 63e9214
4
13.05.2
MeToanl U JOCTHIKEHUS 4 bubnmoreka LIOK
33 CEJICKIINH PACTCHHI 1 1 https://m.edso00.ru/8
17.05.2
JKUBOTHBIX 4 63e9214
20.05.2
bubnunoreka LIOK
BbrnorexHonorus kak 4-
34 or 1 94.05.2 https://m.edsoo.ru/8
pacib IpOU3BOACTBA .05. 6300336
4 e
OBIIEE KOJIMYECTBO YACOB 34 4

1O ITPOI'PAMME
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