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HOACHUTEJIBHASA 3AIIMCKA

[Ipn pa3paboTke nporpaMMbl MO OHOJOTMU TEOPETUUYECKYID OCHOBY MJIs
OIpeNeeHUs] MOAXOJ0B K (DOPMUPOBAHUIO COJAEPXKAHUSA Y4EOHOro IpeaMeTa
«buonorusn» cocraBuiv: KoHuentyaiebHble Tnonoxkenus DIrOC COO o
B3aMMOOOYCIIOBIIGHHOCTH  IIeJiell, coAepXaHus, pe3yJbTaToB OOy4eHUS W
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX IEIIX U
NPUHIUIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpaszoBanusi B Poccuiickoit ®enepamuu, a TakkKe TOJOKEHUS O
cnenuuke OMOJIOruu, €€ 3HaUeHUH B TTO3HAHUU >KMBOW MPUPOJBI U 0OeCTIeueHun
CYLIECTBOBAHUS 4eJOBeYeCKOro obmiectBa. COrIacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBIeHUE O UesIX, 00 obuiei
CTpaTeruu OOy4YeHHs, BOCIHUTAaHUS M Pa3BUTHUA OOYYAIOMIMXCSA CpPEACTBAMHU
yueOHoro mpeamera «buonorusi», omnpenenaser 00s3aTeNbHOE PEIMETHOE
COJIEp)KaHHE, €ro CTPYKTypy, pachpeleieHue M0 pasleinaMm H  TeMaM,
PEKOMEHIYEMYIO I1OCJIEI0BaTEIbHOCTh U3YUEHUs y4EeOHOro Marepuayia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH OOpPa30oBaTEIbHOIO
Mpoiiecca, BO3pACTHBIX 0COOEHHOCTEN 00yUJaroIIuXcsl.

B nporpamMe mo OuoiorMM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMpPEAMETHBIM W TPEAMETHBIM PE3yJIbTaTam
o0ydeHus B (HOPMHUPOBAHUM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOMN
NeSITeNbHOCTH/Y4eOHBIX JCHCTBUN OOYYaIOMIUXCS IO OCBOCHHUIO COJICPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uomnorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3y4eHUW Ouojoruu, Onarojgaps 4yemy B Hei
MPOCMATPUBACTCS HANPABJICHHOCTh HA Pa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS, EHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJOTHYECKOT0 MBIIUICHUS, MPEJCTaBICHUI O 3I0pOBOM
oOpa3ze XU3HH M OEpeKHBIM OTHOIIEHHEM K OKpYXalollel MpUPOAHON cCpene.
[ToaToMy Hapsiy ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpPHUH, a TakKe 3HAHUU O
CTPOCHUU JKUBBIX CUCTEM Pa3HOTO PaHra U CYHTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLIECCOB B MporpaMMe Mo OMOJIOTUU YJEIE€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJI PELICHUS TPUKIAIHBIX 33]1a4, B
TOM 4Yucie: NpOQUIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUM YelIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS HKOJIOTHYECKHU
1enecoo0pa3Horo TMOBEAEHUST B OKPYXKAlOLed MPUPOAHOW cpede, aHamu3a
BIIMSTHUSL XO3SIMCTBEHHOW NEATETHHOCTH YEJIOBEKa Ha COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCHCTEM. Y CWJICHHE BHUMAHUS K MPUKJIATHON HAMPABICHHOCTH
yueOHoro npeamera «buonorus» mpoaMKTOBAaHO HEOOXOAMMOCTBIO OOecreyeHus



YCIIOBUM ISl PEIICHUs] OJJHOM U3 aKTyaJbHBIX 3374 IKOJIHLHOTO OMOJIOTHYECKOro
oOpa3oBaHus, KOTOpass MpeAnoiaraeT QopMupoBaHue y oOydarolmuxcs
CIIOCOOHOCTH  aJlaliTUPOBAThC K M3MEHEHUSM JUHAMUYHO pPa3BUBAOLIETrOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecneunBaeT (HOpMUPOBAHUE y OOYUAIOIMIMXCS MPEACTaBICHUN O
HAYYHON KapTHHE MHpPA, pacHIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3aluud U HBOJIOLMH, CO3AAET
yCIOBUS  JIJIsi:  TIO3HAHWUS ~ 3aKOHOB  JKMBOM  TpHpoOnbl,  (popMupoBaHus
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasza
KU3HH, IKOJIOTMYECKOr0 MBIILIEHUS, [IEHHOCTHOIO OTHOLIEHUS K KMBOW MIPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OMONIOTUSl UMEET TAKXKe JJIsl PEIICHHs] BOCIUTATENIbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  obmero  oOpa3oBaHUs,  COLUAIM3ALNUU
oOyuaromuxcsa. M3ydenune O6uonorud odecrneunBaeT yciaoBus Uil (GOpMUPOBAHHUS
WHTEJUIEKTYalbHbIX, KOMMYHHKAIIMOHHBIX H  HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET MHTErpAallMM OWOJIOTMYECKUX 3HAHUU C
MPEJICTABJICHUSMH U3 JPYrUX Y4EOHBIX MPEIMETOB, B YACTHOCTU, (DU3UKU, XUMUU
n reorpadun. Ha3BaHHbBIE MOJOKEHUS O MpEIHA3HAYCHHH Y4eOHOro mpenMera
«buonorus» cocraBUIM OCHOBY Ui ONpEAENIEHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpXaHus, MPEACTABICHHOIO B MpOrpaMme 1o
Oouomorumu.

Ot6op comepkanusi ydebHoro mpenmera «buomorusi» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3UMUUNA KYyJIbTYpOCOOOPa3HOIO MOJXO0Aa, B COOTBETCTBUHU C
KOTOPBIM OOydJaromuecs AOKHBI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMBbIC IS
dbopMupoBaHusi 00IIEH KyJIbTYphl, OIpPEACNAIONINEe aJeKBATHOE IOBEJCHUE
YeJIOBEKAa B OKPYKAIOIIEH MPHUPOJAHON Cpelie, BOCTPEOOBAHHBIC B IMOBCEIHEBHOMN
KU3HH M TPAKTHIECKOW AesTenbHOCTH. Ocoboe MeCTO B ITOM CHCTeME 3HAaHWU
3aHMMAIOT JIEMEHTHI COJIEP KaHUsl, KOTOPBIE CIY»KaT OCHOBOU 1151 popMUpPOBaHHUS
MPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4HOM KapTMHE Mupa H
[EHHOCTHBIX  OpPUEHTAlUAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3aIMU
OMOJOTNYECKOT0 00pa30BaAHMUS.

CTpyKTypupOBaHHE COJEpkKaHUsl Y4eOHOro marepuaja B MpOrpaMMe IO
OMOJIOrMHM OCYHIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00
OTJIMYUTENIbHBIX OCOOEHHOCTSIX KUBOM MPHUPOJBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE coAepkKaTelabHble TMHUU: «bronorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Knerka kak Ouosornyeckas cucreman, «OpraHusm Kak



Oouonoruyeckas cucremay», «CuctemMa U MHOrooOpasue OpraHWYeCKOro MHpay,
«OBOIIIOLMS )KUBOU MPUPOJBD, « IKOCUCTEMBI U IPUCYIIME UM 3aKOHOMEPHOCTH.

Lens wm3ydyenuss yueOHoro mnpenmera «buonmorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHHE  OOYyYarOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOr0 paHra M NOPUOOpPETEeHHE YMEHUI
UCMOJb30BaTh 3TU 3HAHUS U1l TPAMOTHBIX ACUCTBUNA B OTHOLIEHUH OOBEKTOB
’KUBOW MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctixkenue uenu u3ydeHus yueOHoro mpenmera «buonorus» Ha 6a30BOM
ypOBHE 00€CIIeYBaETCs PEIICHUEM CIEIYIOMINX 3a/a4:

OCBOCHHE OO0YyYalOIMMHUCS CHCTEMbl 3HAHUI O OHOJIOTMYECKUX TEOpHSX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, MpaBuiax, CIyXKalluX OCHOBOM
i (OpPMUPOBAHUS TPEICTABICHUNA O €CTECTBEHHO-HAYYHOH KapTUHE MHUpPA, O
METOJIax HAyYHOTO MO3HAHUs, CTPOCHUU, MHOT000PA3uK U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OPraHMU3AlMH, BBIJAIOIINUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUY;

dbopmupoBanue y oOydaroluxcs IMO3HABATEIbHBIX, WHTEIICKTYyalbHBIX H
TBOPYECKHUX CIOCOOHOCTEH B MpOIIECCE aHAIM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOTMHM HAy4YHBIX B3IVIAJIOB, MJIEH M TMOAXOJIOB K H3YUYEHHUIO JKUBBIX CHCTEM
pPa3HOro ypOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOydJamImmxcs oOmeld KyJIbTypbl, (YyHKIHOHATHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSCHATH W OLIEHUBATH SIBJICHHS OKPY>KAIOILIETO
MUpa KUBOW NPUPOJBl HAa OCHOBAaHMM 3HAHUM M OMNbITA, NOJYYEHHBIX IPH
U3Y4YCHUHN OMOJIOTHHY;

dbopmupoBaHue y oOydYaromMXCsli YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTHUECKOH [EATEIbHOCTH 4YEJIOBEKa, DPa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTAaHUE YOSKIEHHOCTH B BO3MOXKHOCTHU TMO3HAHMSI YEIOBEKOM IKHBOU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOTIOIEHUS STUYECKHUX
HOPM TP MPOBEACHUU OMOJOTHYECKUX HCCIEIOBAHU;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM 7Sl TOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYpbI, 4711 (OPMUPOBAHMS HAYUHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUI B MIOBCEHEBHOW JKU3HU IS
OLICHKH TOCJIEJICTBUNA CBOEH ESITEIbHOCTH MO OTHOIIEHHUIO K OKPYKaloIlEen cpefe,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE Mep MNPO(PUIAKTUKH
3a00JIeBaHMIA.

B cucreme cpennero oOmiero obpasoBanust «buonorusi», mzydaemas Ha
0a30BOM YpOBHE, SBIIAETCA O0S3aTE€IbHBIM YYEOHBIM MPEAMETOM, BXOIAIIUM B
COCTaB MpeaMETHON 00nacTu «EcTecTBEHHO-HAYYHBIE MPEIMETHI.



Jlns u3yuenust 6uosoruu Ha 6a30BOM ypOBHE CpeIHEro ooI1ero oopa3oBaHus
orBoguTcst 68 yacos: B 10 kiacce — 34 yvaca (1 gac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Heemo).

COILEPKAHUE OBYUEHUA

10 KVIACC

Tema 1. buosiorus kak Hayka.

buonorust kak Hayka. CBsi3b OHOJIOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMH U
JIPYTMMU €CTeCTBEHHBIMU HayKamH, (puiiocodureit, ITUKOM, ICTETUKON U MPABOM.
Ponp Ouonormu B (HOpMUPOBAHUM COBPEMEHHOM HAyYHOW KapTUHBI MUpA.
Cucrema OMONIOTMYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOU MPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, ONTMCAHUE,
U3MepeHue, Kiaccuukanusi, MOJICIUPOBAHUE, CTATUCTUYECKas o00paboTKa
JTAHHBIX).

JdeMoHcTpanuu:

[Toprpetsr: Y. lapsun, I'. Menaens, H. K. Konmbnos, J[x. Yorcon nu ®@. Kpuk.

TaOmuiel u cxembl: «MeToIbl TO3HAHUS KUBOM TIPUPOIBD).

JlaGopaTopHble M MpakTH4YecKue padoThbl:

[IpakTtnueckas padbora Ne 1. «lcmonp3oBaHHMe pazIUYHBIX METOJIOB MpPH
U3YYCHUH OMOJIOTHYECKUX OOHEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPTraHU3ALMSL.

JKusbie cuctembl (OMOCUCTEMBI) Kak IpeIMeT u3ydeHust ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aIuu OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBBIA, OPraHU3MEHHBIM, MNOMYJALUOHHO-
BUJIOBOM, 9KOCHCTEMHBIN (OMOTe0IIeHOTHYECKU ), OnochepHBIil.

JlemoHcTpanum:

Tabmuier u cxembl: «OCHOBHBIE MPU3HAKHU KU3HWY», «YPOBHU OpraHU3AINH
YKUBOUW MPUPOJIBD».

O6opynoBanue: mojnens Mosiekyisl JJHK.

Tema 3. XuMHn4ecKuii COCTAB M CTPOCHHE KJIETKH.

XUMHYECKUN COCTaB KIETKU. XHWMHUYECKHUE HJIEMEHTBI: MaKpPOIJIEMEHTBHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

@OyHKIUM BOABl W MHUHEpPAIBbHBIX BeElIeCTB B KkieTke. llomnepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHune O0eaKOB. AMUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3amennmble 1 3aMEHUMBIE AMUHOKHUCIIOTHL. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKYNIbl (TMEepBUYHAS, BTOPUYHAS, TpPETUYHAS U



YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBoOWcTBa OenkoB. buonorunueckue
GbyHKIIUN OENKOB.

depmeHTHl — Ouosnormyeckue Kkaranuzatopel. CTpoeHue QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpatHas cneunduyHocts. KodepmeHnTsl. ButamuHbl
OTnunuust pepMEHTOB OT HEOPTrAHUUYECKUX KaTaIM3aTOPOB.

VYrneBonael: MOHOcaxapuabl (TJIIOKO3a, pubo3a U Je30Kkcupudo03a),
aucaxapuipel  (caxaposa, JIakTo3a) M IoJMcaxapuabl (Kpaxmall, TJIMKOTEH,
LEeJUTI0103a). buonornueckue GyHKIUU yTriaeBOAOB.

Jlunuaer:  Tpurmuuepuabl, dochomunuasl, crepouabl. [ uapoduibHO-
ruipodoOHble  cBoMcTBa. buonormyeckue ¢ynkuuu aunuaoB. CpaBHeHUE
YIJI€BOJIOB, OCNIKOB U JIMIHJIOB KaK MCTOYHUKOB SHEPTUH.

Hyxnennossle kucnorsl: JIHK u PHK. Hyxkneoruasr — MoOHOMEpHI
HykJenHoBbIX kucioT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u gpynkiuu PHK.
Bunast PHK. AT®: ctpoenune u GpyHKIIHH.

[uronorusa — Hayka o kierke. KnerouHas teopus — npumep B3auMOAECHCTBUS
uaed 1 (akToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3Y4YEeHHSI KIIETKU.

Knerka kak mnenoctHas »kuBag cucrema. OOmMe MNpU3HAKH KIIETOK:
3aMKHYyTasi HapykHas MemOpana, Mmonekynbl JIHK kak renermdeckuii ammapar,
CUCTEMa CUHTE3a OellKa.

Tunbl KJ€TOK: SyKapHOTHYecKass M mpokapuoTuueckas. OCOOEHHOCTH
CTpOEHHUSI TPOKapuoTHUeCcKO kieTku. KinerouHas creHka Oakrepuil. CtpoeHue
AYKApUOTUYECKOW KJIETKHM. OCHOBHBIE OTJIWYMS PACTUTEJIbHOM, >XUBOTHOM U
IrpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, UX
¢bynkiuu. [Tnazmarnyueckas memOpana, e€ cBoiicTBa u pynkuun. [luroninazma u eé
opraHouaipl. OgHomemOpanHble opranouasl kietku: JOIIC, anmapar Ionbaxw,
an30coMbl. [1olyaBTOHOMHBIE OpPraHOMAbl KIJIETKH: MUTOXOHAPWUH, IUIACTUIBL.
[Ipoucxoxnenne MUTOXOHApUN W mmacTuia. Buael mmactua. HememOpannbie
OpPraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OyHKINY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHbii 1IeHTp kieTkd. CTpoeHue sijpa: sjuepHas 000JI0uKa,
KapuoIuiazmMa, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopt BelecTB B KIETKE.

JlemoHcTpanum:

[Toptpetsrl: A. JleBenryk, P. I'yk, T. llIsann, M. Ilneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeaeneHue XUMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupone», «Pacnpenenenne XuMUUECKUX 3JIEMEHTOB B 5KMBOU MPUPOIE».



Tabmuuer u cxembl: «llepuonuueckas Tabiuiia XUMUYECKHX DJIEMEHTOBY,
«CTpoeHure MOJIeKYIIbl BOJbI», «bruocuHTes 6enkay, « CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue pepmenrta», «Hyknennossie kuciaotsl. [JHK», «Ctpoenne mMoneKysl
AT®», «CTpoeHHE PYKApUOTHUECKON KIETKN», «CTpOCHUE HKUBOTHOU KIIETKHY,
«CTpoeHue pACTUTENBHOM KIETKH», «CTpOEHME NPOKAPUOTUYECKOW KIIETKNY,
«CtpoeHue szipa KIETKN», «YTIeBOAbD, «JIMIuIbD».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJOBaHUE Jisi TPOBEICHUS
HAOMIOJICHUM, HM3MEpPEHUM, SKCIEPUMEHTOB, MUKpOIpenapaTbl PacTUTEIIbHBIX,
KUBOTHBIX M OAKTEPUATLHBIX KIIETOK.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

JlabopatopHast padora Ne 1. «M3ydeHwe KaTalMTHYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIa3bl WA KaTalla3bl).

JlaGopatopHast pabora Ne 2. «M3ydeHue CTpOEHHUSI KJIETOK PACTEHU,
KUBOTHBIX M OaKTepui MOJ, MUKPOCKONOM Ha TOTOBBIX MHUKpOIpENnapaTrax U UX
OMMCAHUE.

Tema 4. ) Ku3HeneATeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTaboIu3M. AcCUMUIAIUS (TUIACTUYECKUM OOMEH) U
JTUCCUMUIISIIUA (PHEPreTUUecKuii OoOMEH) — JBE€ CTOPOHBI €JIMHOr0 TIpolecca
Metabonu3Ma. Poyib 3aKOHOB COXpaHEHHWs BEIIECTB U JHEPrud B IMOHUMAaHUU
MeTaboIn3Ma.

Tunbsl oOMeHa BelecTB: aBTOTPoGHBIN U rereporpodHbiid. Posb ¢pepmMeHTOB
B OOMEHE BEIIECTB U MPEBPAILICHUH YHEPTUH B KIIETKE.

®orocunTe3. CmetoBass u TemHOBas ¢a3bl  (oTocuHTe3a. Peakiuu
dbotocunTesa. IPppekTuBHOCTL PoTOoCUHTE3a. 3HaUCHUE (HOTOCUHTE3a JJIS KU3HU
Ha 3emie. BiausHue ycnoBuit cpenpl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIICHUST €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMU.

XeMmocuHTe3. XeMOCHUHTE3UPYIOMNe OaKkTepru. 3HAYCHNE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BelIecTB, BbIACICHUE U
AKKyMYJIUDOBAaHWE DJHEPrUu B KIJETKE. OJTalbl SHEPreTUYECKOro oOMEHa.
I'mukonu3. bpoxenne u ero Buubl. KuciopomHoe OKHCIIEHHE, WM KIETOYHOE
JbIXaHUE. OkucnuTensHoe dbochopunpoBaHue. D¢ (DHeKTUBHOCTH
AHEPreTUYECcKOro oOMeHa.

Peakiuu MarpuuHoro cuHrte3a. ['eHermueckas wuHdpopmanusa u JHK.
Peanuzanus renernueckoil wHdoOpManuu B KIETKE. | €HETMYECKUU KO U €ro
cBoiictBa. Tpanckpunius — MarpudHbiii cunte3 PHK. Tpancnsiuust — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanume amuHOKUCIOT. Pons pubocom B
OuocuHTe3e Oenka.



Heknerounbie ¢popmbl sxu3HN — BUpychl. ctopust otkpeiTus Bupycos (. H.
NBanoBckuit). OCOOCHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bone3snu pacrteHuii, KUBOTHBIX UM YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc mmmynonedunmra yenoseka (BUY) — Bozdyaurens CIIM/]a.
OOpartHast ~ TpaHCKpuUNIMs, peBepraza u  uHTerpasa. lIpoduiaktuka
pacipocTpaHeHHUs] BUPYCHBIX 3a00JIEBaHU.

JemoHcTpanum:

[Toprpersr: H. K. Konsuos, /1. Y. BanoBckuii, K. A. Tumupsses.

Tabmuupl u cxemsl: «Tumel mutanus», «Merabomuzm», «MHUTOXOHAPHUSY,
«HepreTudeckuii oomen», «Ximoporact», «Dorocunres», «Crpoenue JJHK»,
«Ctpoenue u pyHKIIMOHUpPOBaHUE reHay, «CuHaTe3 0enka», «[ eHeTHdecKuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1uka Bupyca CIIN/la,
O6aktepuodaray, «Permmukarus [JJHK».

Oo6opynoBanue: moaenu-anmmkanuu «Y aoenue JIHK u Tpanckpunuums»,
«buocunres 6enka», «CTpoeHue KIEeTKI», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIil 1UKI, WM >KU3HEHHBIM LUK kieTku. MHTepdaza u MUTO3.
[Ipouieccrl, mpotekaromue B uHTepdaze. Pemnmkaruss — peakuuss MaTpUUYHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIunouaHeli W TalJIOWJIHBIA ~ XpPOMOCOMHBIE  HaOOpbl.  XPOMATHIBI.
[[utosiornueckue OCHOBBI PA3MHOXEHHUST W  WHAWBUIYAIBHOTO  pPa3BUTHS
OpPraHu3MOB.

Henenue kinerku — muto3. Cragum murtosza. [Ipomeccel, mpoucxoasume Ha
pPa3HBIX CTAAUSIX MUTO3a. bUOJIOTUYECKUI CMBICII MATO34.

[IporpammupyemMasi TuOeNb KISTKH — alomnTo3.

@dopMbl pa3MHOKEHHUS OpPraHu3MoOB: Oecrojioe U mojioBoe. Buasl Oecrionoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IMOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKEeHUE. VICKYCCTBEHHOE KJIOHUPOBAHHE
OpraHU3MOB, €TI0 3HAUEHUE JJIs1 CENCKIIUH.

[Toi0BOE pa3sMHOXKEHHUE, €r0 OTIMYHS OT OECIONOTO.

Meito3. Cranuu meiiosza. IIporecchl, mpoucXoasiue Ha CTaaAusX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonorndyeckuid CMbICT U
3HaYEHUE MEHUO03a.

['ameTtoreHes — mporecc 0Opa3oBaHUSI TOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKH M AUYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (ChepmMaTo30u[, SWUIEKIETKa) — CHEPMATOreHe3 M OBOICHES3.
OcoOEHHOCTH CTpPOEHHsI SULEKIETOK M cnepmMaTo30u0oB. OIUIoA0TBOPEHHUE.
[Taprenorenes.



WuauBuayansHoe pa3BuTHe (OHTOTE€HE3). OMOPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtarbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
NOCTOIMOPHOHANILHOTO Pa3BUTHUA: TpsMoe, HempsaMmoe (IMuuHOYHOE). BrimsHue
Cpelbl Ha pa3BUTHE OPraHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOICTBA.

Poct u pazButrne pacteHuid. OHTOreHE3 LBETKOBOIO PACTEHHUS: CTPOCHHUE
CEMEHHU, CTAINU PA3BUTHUSL.

JlemoHcTpanum:

Tabmuupt u cxembl: «DOpMbl pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUl», «BereratuBHOe pa3sMHOXKECHUE
pactenuit», «Jlemenue kietkum Oakrepuity, «CTpOCHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Knerounsiii nukm», «Pemmukauus JIHK», «Mutos»,
«Menosy, «IIpamoe n HenpsAMoOe pa3BUTHUEY, «l'aMETOreHe3 y MIEKOIUTAONIUX U
YeJn0BeKa», «OCHOBHBIE CTaIU OHTOTCHE3A.

ObopynoBaHue: MUKPOCKOTI, MUKpPOIPENapaThl «CrniepmMaTo301/1bl
MJICKONIUTAIOLIETOY, «SIHIIEKIIeTKa MIleKonuTarouero», «Kapumokunes B kieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIUIuKanusa «JleneHue KIEeTKU», MOJEIb
JIHK, Mozaens MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M IpakTU4ecKne padoThbl:

Jlaboparopnass pabora Ne 3. «HaGmromenwe MuTo3a B KIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOMIpenapaTax».

JlabopatopHast pabora Ne 4. «/3yueHue CTpoeHHsI TOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacjieiCTBEHHOCTb U H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reneTuku. Mcropus pa3BuTusa TeHETUKH. Ponb nutonorun
U HSMOPHOJIOTHH B CTAaHOBJICHWU TEHETHKU. BKIag pOCCHUUCKMX W 3apyOeKHBIX
yu4€HBIX B Pa3BUTHE TEHETUKH. MeTOmbl TEHETUKU (TUOPHIO0IOTHYECKUH,
[IUTOT€HETUYECKUM, MOJNEKYJIsIpHO-TeHeTUYecKuil). (OCHOBHbIE T'€HETHYECKUE
MOHATHUA. | eHeTHYEeCKass CUMBOJIMKA, UCIOJIb3YEMAsI B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, YCTAHOBJEHHbIE ['. Mennenem.
MoHorubpuiHOoe CKpenMBaHue. 3aKOH €IMHO-00pa3us THOPUIOB IEPBOTO
nokoJicHusi. [IpaBmwiio JOMUHMpPOBaHWS. 3aKOH PACIHICIUIEHUS IPHU3HAKOB.
I'mnoresa ynuctorsl raMmet. 11oJIHOE U HEMOJTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpeluMBaHWE. 3aKOH  HE3aBHCUMOIO  HacledOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUSI.
AHanuzupyroniee cKkpemmnBanue. Fcnonb30BaHne aHATU3UPYIOMIETO CKPEIIMBAHUSA
JUISL OTIpeJIeTICHUs T€HOTHUIIa OCOOH.



CuemienHoe  HacienoBanue mpusHakoB. PaGora T. Moprana 1o
CLEIJICHHOMY HacJeJOBaHUIO TeHOB. HapyleHue cueruieHus reHoB B pe3yJIbTare
KPOCCHUHTOBEpa.

XpoMOCOMHasl TEOPUS HACIEACTBEHHOCTH. ['eHeTUUeCKrEe KapThl.

I'enetnka moma. XpoMOCOMHOE OIpENENICHUE Mojia. AYyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omMoramernsle M rereporaMeTHnle oOpraHusMmbl. Hacienosanue
IIPU3HAKOB, CLEIJICHHBIX C IIOJIOM.

N3meHnunBOCTh. BHIbl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBECHHASI.
Pomp  cpeapl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJU(PUKALMOHHON U3MEHUYUBOCTU. BapualiMoOHHBIN psii 1 BaprallMOHHAsl KpUBas.
Hopma peakumm npusnaka. KoJimuecTBEHHBIE M Kaye€CTBEHHBIE NMPU3HAKM U KX
HopMa peakiuu. CBOMCTBa MOIU(DUKAITMOHHONW N3MEHYHBOCTH.

HacnencrBenHasi, wiM TEeHOTUIIMYECKas, W3MeHUMBOCTh. KomOuHaTuBHas
M3MEHYMBOCTh. Meilo3 W TMOJOBOM TMpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHUYMBOCTU. MyTallioHHas U3MEHYUBOCTh. Kiiaccudukanusi MyTaluii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpuYnuHbI MyTanuii. MyTareHsnbie (hakTophbl.
3aKOH FOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHOW n3MeHunBocTy H. 1. BaBunosa.

BuesnepHas HacieCTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoeka. Kapmorun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YyeJIOBEKA: FreHeaJIOTMUEeCKUi, OJTM3HEIOBBIN, IIUTOT€HETHYCCKUH, OMOXHUMHUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUU. CoBpemeHHOE ONpEIEIICHUE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHMPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHUCJE C IOMOLIBIO
[11P-anaim3a. HacnencTtBennbie 3a0ojeBaHUsS 4YEJIOBEKA: TI'CHHBIC OOJIC3HHU,
00JIe3HN C HACJEICTBEHHOM MPEeapacioiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckue u reHeparuBHble MyTanuu. CTBONOBbIE KIETKH. [IpuHIMIEBI
3JI0pOBOT0 00pa3a KU3HU, TUArHOCTUKH, MPOPHUIAKTUKY U JICYEHUSI TE€HETUYECKUX
Oone3neil. MenuKo-TeHeTHYeCKOe KOHCYJIbTUPOBAHHE. 3HAUCHHE MEIUIIMHCKON
TeHETUKH B MPEAOTBPALICHUH U JICUCHUN TeHETUIECKUX 3a00JIeBaHUN YeIOBEKa.

JdeMoHCcTpanuu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukosn, H. B.
Tumodeer-Pecosckuii, H. . BaBuos.

Tabmuupl ©W  CXEMBL: «MOHOTHOPUAHOE  CKpEIIMBAaHUE U €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACHICIUICHHs M €ro LHUTOrE€HEeTHYecKas
OCHOBa», «3aKOH  4YHCTOTBI  ramer», «JlurubpumHoe  CKpeniuBaHUE»,
«I{uTomornyeckre  OCHOBbI  JTUTHOPUIHOTO  CKpemiuBaHus»,  «Meo3y,
«B3auMoIeNCTBUE AJUIENIbHBIX TE€HOB», «l'eHeTudyeckue KapTbl pacTEHUM,
KUBOTHBIX W YEJIOBEKa», «l'eHeThkKa moyia», «3aKOHOMEPHOCTH HAacCJEIOBaHMS,
CUEIUIEHHOTO ¢ TmonoM», «KapuoTumbel denoBeka MW KUBOTHBIX», «Bubl



U3MEHUMBOCTWY», «MonudukanronHas M3MEHUUBOCTh», «HacnemnoBanue pesyc-
daktopay», «I'eneTuka rpymi KpoBu», «MyTarmoHHass U3MEHUYUBOCTHY.

OOopynoBanue: Mojaenu-aniuiMkauuu «MOHOTHOPUAHOE CKpEIIMBAHUE,
«Hemonmnoe nomuHMpoBaHMe», «JlurubpugHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHUKpPOCKON W Mukpornpenapar «lpozoduna» (Hopma, MyTauuu
(bOpMBI KPBIITLEB U OKPACKH Tena), repoapuii «['opox moceBHOM».

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnast pabora No 5. «M3ydeHnue pe3yabTaTOB MOHOTMOPUIHOTO U
JTUTHOPUTHOTO CKPEIIUBAHMS Y APO30(UITBI Ha TOTOBBIX MUKpPOIIpEraparaxy.

Jlaboparopnas pabora Ne 6. «3ydueHue MmoauduKaliuOHHON W3MEHUUBOCTH,
IIOCTPOECHUE BAPUALMOHHOIO PSAJIa ¥ BAPUALIMOHHOW KPUBOW».

JlaGopatopHast pabora Ne 7. «AHanu3 MyTauuii y Apo30(Quibl Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Ipaktuueckas padora No 2. «CocraBieHHME UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOT MH.

Cenekuusi Kak Hayka W IpoLecC. 3ap0oKICHHE CEJIEKIIMU U JTOMECTUKALIMSL.
VYuyenue H. W. BaBwioBa o0 MeHTpax NPOUCXOXKIEHUS UM MHOrooOpasus
KyJIbTYPHBIX pacTeHuil. LIeHTphl MPOMCXOXKIEHUS AOMAIIHUX >KUBOTHBIX. COpT,
opoJia, HITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblii 1 MHAUBUYAIbHBIN OTOOPHI B
CEJICKIIMM PAaCTeHH M KUBOTHBIX. OneHka 3KcTrepbepa. bBIM3KopoacTBEHHOE
ckpemmBaHue — WHOpuAWHT. Ywmcras nuHug. CKpeluBaHUE YHCTHIX JIMHUU.
I'erepo3uc, wiu rubpunHas cuna. HepolcTBEHHOE CKpelIMBaHUE — ayTOPHUAMHT.
Otnanéunas rtulpunmszauus U e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 U
NOJIy4YEHUE TMOJUILIONAOB. JIOCTMXKEHHUSI CENeKIMU paCTEHUM, KUBOTHBIX U
MHUKPOOPIaHU3MOB.

buoTexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTarbl
co3nanusi pekomOunantHod JIHK wu Tpancrennnix opranu3moB. Kierounas
nHxeHepus. Kiierounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOYKEHUE PACTEHUM.
KioHnpoBaHne BBICOKONPOAYKTUBHBIX —CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okosornyeckue M 3tuyeckue  npoodisembl. MO —  reHernuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JemoncTpanuu:

IToptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
WBaHoB.

Tabmuper w cxembl: kKapTa «LleHTpbl TPOUCXOXKIEHUS W MHOrooOpasus
KyJbTYPHBIX pacTeHui», «[lopoabl qomMalmHux KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «Otnanénnas ruopuausanusy, «PadoTer akanemuka M. ®@. lBanoBay,



«lomumnongus», «OO0beKThl OMOTeXHONOTUM», «KileTouHble KyIbTYpHl W
KJIOHUpOBaHue», «KOHCTpyHpoBaHUE U MIEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOA0B M KOPHEIJIOI0B AUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHuid, repoapuii «CelbCKOX03IMCTBEHHBIE PACTCHUSY.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

Okckypcuss «OCHOBHBIE METOJBl M JOCTHKEHHUS CEJIEKIMM PACTEHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOHUCIIBITATEIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1TAOOPATOPHIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KNIACC

Tema 1. IBomronMoHHasE OMOIOTHsI.

[IpeanochlIKM BO3HUKHOBEHUSI ABOJIONMOHHOW TEOPUHU. BOJIOIMOHHAS
Teopusi U €€ MecTo B OMONOruM. BiusHUE >BOJIOLMOHHON TEOPUH Ha pa3BUTHE
OHMOJIOrUH U JPYTUX HAYK.

CeugerensctBa sBodONMU. [laneoHTonornyeckue: mMOCIEN0BATEILHOCTD
MOSIBJICHUS] BUJOB B MaJE€OHTOJOTMYECKON JIETONHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoncTBoO U paznuuue GayH v Giaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTUYECKHE: CXOJICTBA W Ppa3inuusi SMOPHOHOB Ppa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEILHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJOTUYHEIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3MBL. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJMYECKUX MyTed y BCeX
OpPraHU3MOB.

OpomonmonHass Teopus Y. JlapBuHa. Ilpennochliku BO3HUKHOBEHUS
JapBUHU3MA. J[BUKYIIME CHUJIbI 3BOMOLMHM BHAOB 1o JlapBuHy (M30bITOYHOE
pPa3MHOXXEHUE MPU OTPAaHUYEHHOCTH PECYpPCOB, HEONpPEAENEHHAs N3MEHUYHUBOCTD,
O6opn0a 3a CyliecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunreruueckas teopus 3Bojonnu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

Mukpossommonus. [lomynanus Kkak eIuHNIA BUAA U SBOJIIOLUH.

JBrxyiue cuibl (hakTopbl) SBOMIONUU BUJIOB B MpUpOE. MyTallMOHHBIH
MpolecC U KOMOMHATHMBHAsT M3MEHUYMBOCTh. [lomyssiiuOHHBIE BOJIHBI M Jperd
reHoB. V301K 1 MUTpalus.

EctecTBeHHBI 0TOOp — HampabisiomMid  QakTtop 3Bomonud. DopMbl
€CTEeCTBEHHOT0 0TOOpA.

[Iprcnoco6IeHHOCTh OpPraHu3MOB Kak pe3ylbTarT »BOMIOIUU. [Ipumepsl
IpUCIIOCOOTIEHUI y Opranu3mMoB. ApoMOop(O3bl U UNO-aJanTal1H.

Bun wu BumooOpazoBanume. Kputepun Buma. OcHOBHBIE  (QOpPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, 3KOJIOrHIECKOe.



MakposBomtonusi. DPopMbl  IBOMIONMM:  (UiIeTHYECKas, TUBEPreHTHasd,
KOHBEpIreHTHas, napauienbHas. HeoOpaTuMoCTh 3BOJIIOLINH.

[IpoucxoxaeHrue OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. ATanTUBHAS paJndalys.

JlemoHcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBaneckuii, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuie! 1 cxembl: «Pa3BUTHE OpraHMYecKoro Mupa Ha 3emiie», «3apobIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cymectBoBanue», «EctecTBeHHBIN O0TOOP», «MHOroobpasue COpTOB PACTCHUI»,
«MHoroobpasue  Mmopoa  KUBOTHBIXY, «lonmymsaunn»y,  «MyraunoHHas
M3MEHYUBOCTB», «ApoMopdo3b», «Uanoamantanum», «OOmmas aereHepanus,
«/IBmxkymue cunbl 3Bomouun», «Kapra-cxema wapuipyra nyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucrmocoO0IeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUEY, « IKOJIOTUUECKOE BUI000PA30BAHUEY.

OOopynoBaHue: KOJUIEKIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH,
Ha0op IUIOIOB U CEeMsH, KouleKuus «l[Ipumepbl 3alIMTHBIX MPUCIIOCOOJIEHUN Y
KUBOTHBIX», MoJiesIb «OCHOBHBIE HAINPABJICHUS JBOJIONUNY», 00BEMHAS MOJENb
«CTpoeHure roJJOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, KoJulekius «DopMbl COXpaHHOCTU
UCKONAEMbIX JKMBOTHBIX MW pacTeHWil», Mozaenp anmiuukauus «llepekpécrt
XpOMOCOM», BIIa)KHbIEe Tpenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSTYIIKAY», MUKporpenapar «Jlpozoduna» (Hopma, myranuu (HOpMbl KPBUILEB H
OKpPACKH Telna).

JlaGopaTopHble M IpakTU4YecKne padoThbI:

JlabopatopHas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOrHYECKOMY
KPUTEPUIOY.

JlabopatopHas pabora Ne 2. «Omnucanue MpuCrocOOIEHHOCTH OpraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KU3HM HA 3eMJie.

JloHayyHblE TPEACTABICHUS O 3apOXICHUM KW3HU. HayuyHblie rumoressl
BO3HMKHOBEHHUSl >KM3HM Ha 3emiie: a0uoreHe3 W naHcnepMmus. XHUMHYECKas
ABOMIOIMS. AOHOT€HHBI CHHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPraHWYECKHX.
OKCIEpUMEHTAIBHOE MTOATBEPKACHUE XUMHUUYECKON 3BOMOIMH. HavanpHbIe TaIbl
ounonorunyeckoil 3Bomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HMKHOBEHHME IPOTOKJIETKHU. IlepBble KIETKM W WX 3BOJIOLHSL.
®opMUpOBaHUE OCHOBHBIX I'PYIII XKUBBIX OPraHU3MOB.



PazButre xxu3Hu Ha 3emie mo spam M nepuomaMm. Karapxein. Apxelickas u
npotepo3oiickasi 9pel. llameo3oiickas spa u €€ mnepuoabl: KEeMOPHICKUH,
OpAOBUKCKHM, CHUTYPUHNCKUH, JEBOHCKUIM, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me30301cKast 3pa U €€ NepUuoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoiabl: MaJEOr€HOBBIM, HEOTCHOBBIMH,
AHTPONIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa M TeoJIOrMYecKnX mnpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMM PACTUTENILHOTO M J>KMBOTHOrO MHpa. ApoMopdo3bl y pacTeHUd H
XKUBOTHBIX. [losiBlIEHUE, pacBET U BBIMUPAHUE TPYIII dKUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MHUpa KakK OTpakeHue -HBoMOUUUA. OCHOBHBIC
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOIOLMSA YeI0BEKa. AHTPONOJIOrus Kak HayKa. Pa3BUTHe npeacTaBiIeHU O
INPOUCXOKIACHUN 4YenoBeka. Meronpl u3ydeHus aHTpomnoreHe3a. CxonacrBa u
pa3iauyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBwxkymue  cwibl  (pakTopbl)  aHTPOIMOTreHe3a. Hacnencreennas
M3MEHYMBOCTb W  €CTECTBEHHbIM 0TOOp. OOIIEecCTBeHHbI 00pa3  KW3HH,
M3rOTOBJIEHUE OPYAUI TPY/Aa, MBIIUIEHUE, PEUb.

OCHOBHBIE CTAJIUM U BETBU 3BOJIIOLIMHU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
ymensld, YenoBek npamoxoxsumud, YenmoBek HeaHaepTanbCKud, UYenoBek
pazymHbiif. Haxolku HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYAUSL.

Yenoseueckne  packl. OCHOBHbIE  OONIBIIME  pPachl:  €BPOICOHIHAS
(eBpasuiickasi),  HErpo-aBCTpajouaHas  (3KBaTOpUalbHasi),  MOHTOJOWJIHAS
(a3marcko-amMepukaHckas).  YepTbl ~ MPHUCHOCOOJIEHHOCTH  TMpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CylIIeCTBOBaHUsS. EMMHCTBO uyenoBEYECKHX pac.
Kpuruka pacusma.

JleMoHCcTpanum:

[Toptpersr: ®@. Pennu, JI. Ilacrep, A. W. Onapun, C. Mwmep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxeMmbl: «BosHukHoBenne CoONHEYHOM cuCTEMBI», «Pa3BHuTHE
opranuueckoro Mwupa», «PacturenpHas kimetka», <«OKuMBOTHas  KJETKay,
«IIpokapuornueckass kierka», «COBpeMEHHasi CHCTEMa OpPraHWYECKOr0 MHpay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUSA YEJIOBEKA W YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4eJoBeKay, «JlpeBHeumue moam», «llpeBaue moau», «llepbie
COBPEMEHHBIE JTIOIN», «HeaoBeuecKre pachn».

O6GopynoBanue:  Mymspku — «lIpoucxoxkaeHue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTablld, KPOMaHbOHIA), CIENKA WIH
M300paXeHUsT KAMEHHBIX OpYAWMA TEepPBOOBITHOIO YelOBeKa (KaMHH-YOMIIEPHI,



pyOmna, ckpebiia), Te€OXpOHOJOrMYeckass Tabnuna, Kosuiekuusa «PopMel
COXPAaHHOCTHU MCKOITA€MBbIX )KMBOTHBIX U PACTEHUIN».

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

[Tpaktnueckas padbora Ne 1. «M3yueHue uckomaeMbIX OCTaTKOB PacTEHUN U
KUBOTHBIX B KOJUICKLIUSIX).

DKcKypeust «IBOJIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAaYYHBIN WM KpaeBEIUECKUI My3€el).

Tema 3. OprannzmMsbl 4 OKpYy Karolas cpeaa.

DKoJiorusl Kak Hayka. 3aa4ud ¥ pasJenbl 3KOJOTuA. MeTobl SKOJIOTHYECKUX
UCCIIEIOBAaHUNA. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl oOuTaHWs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAS,
BHYTPUOPraHU3MEHHAsI.

Okonornueckue Qaxrtopel. Kiaccupukanus 53KOIOrMUECKHX (PaKTOPOB:
abnotnyeckue, OWOTUYECKME U aHTPOIOreHHbIE. JIEHCTBHME HKOJIOTMYECKUX
(axTOpOB HA OPraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEPATYpa, BIAKHOCTh. DoTOneproan3m.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBHIO  A0MOTHYECKHX  (PAKTOpOB.
buonoruueckue puTMBsl.

buornueckue (akTopBI. Buner OMOTMYECKUX  B3aUMOJCUCTBUIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, koomneparus,
MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIU3M,
HEUTpamu3M. 3HAUYCHHE OWOTHMYECKUX B3aUMOJEHCTBUN [IJISl CYIECTBOBAHMUS
OpPraHu3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTUKU monyasiuu. OCHOBHBIE MOKa3aTelu
HOMYJISIUU: YHCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, NPHUPOCT,
MUrpanys. JJMHaMyuKa YMCIEHHOCTH MOIYJISILMY U €€ PETYIISALMS.

JlemoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, 3. ['exkernb.

Tabmuubr u cxemsl: kapra «lIpupoansie 30HBI 3emin», «Cpenbl OOUTaHMS
opranu3MoBy», «@Poronepuoauzm», «llomymsauum»y, «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH NOMYJIsIUUU HH(Dy30pun-Tyhenbkn», «[lumessie nenm».

JlabopaTopHble U MPpaKTH4YeCKUe PA0OThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PaCTCHUI U3
pa3HbIX MECT OOUTaHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIEyCay.

[Ipaktrueckas padora Ne 2. «IToacy€r miIoTHOCTH NOMYJSIUMN pa3HbIX BUI0OB
pacTeHUn.



Tema 4. Coo01ecTBa H YKOJI0rH4eCKHe CHCTEMBI.

Coo0rmiecTBO OopraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHI0Basd,
MPOCTPAHCTBEHHAsI, Tpoduueckas (nuieBasi). Buabl-momuHanTel. CBSI3U B
OuoLEeHo3e.

DKoJIorM4eckue CcucteMbl (dkocucTembl). Ilonstue 00 »dKocucremMe u
ouoreorneHoze. DOyHKIMOHAJIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOJYLIEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BEIIECTB U NOTOK SHEPTHHU B HKOCUCTEME.
Tpoduueckue (muiieBbie) YPOBHU OSKOCUCTEeMbl. [lvileBbie IIeMU U CETH.
OcCHOBHbIE TOKa3aTeld HKOCHUCTEMBbI: OHMOMacca, MPOIYKIHUSA. IDKOJOTHUECKHE
OUpaMUAbl: TMPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOpPEryJIsilus, pa3Butue. CyKIeccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U pEK. DKOCHCTEMa XBOMHOIO
WM IIMPOKOJIUMCTBEHHOTIO JIeca.

AHTpOIIOr€HHbIE ~ 3KOCHUCTEMBL.  ATpO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonorunueckoe u X03UCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akTop ycTOWYMBOCTH OdKocucTteM. CoxpaHEeHHE
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emle.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, cocraB u CTpyKTypa
ouochepsl. Kupoe BemectBo U ero (pynknuu. OcoOeHHOCTH Ouocdepbl Kak
ro0anbHOM 3SKOCUCTeMBbl. JlMHamuueckoe paBHOBecHue M oOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOr€OXMMHUYECKHE LIMKIIbI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HATLHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6mochepe 3emiid. AHTPONOreHHbIe U3MEHEHUs B Orocdepe.
I'moGanpHbIC 2KOIOTHYSCKUE TTPOOIIEMEL.

CocyiecTBoBanue IPUPOABI u YeJI0BEYECTBA. Coxpanenue
O6ropa3HooOpa3rs Kak OCHOBA ycTOHUYMBOCTH Ouocdepsl. OCHOBA palliOHAIBLHOTO
yIIPaBJICHUS TMPUPOJHBIMM pPECypcaMH M UX HCHOJb30oBaHUE. JloCTHKeHUs
OMOJIOTUHU U OXpaHA MPUPO/IBI.

JlemoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuuer u cxembl: «llumessle nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubsie coobmectBay, «llenu nutanusy, «IKojJorMyeckas MNUPAMHIAY,
«buocdepa u gyenosek», «IKocucTeMa MHUPOKOIUCTBEHHOIO Jieca», « IKOCHUCTEMA
XBOMHOrO  Jjeca», «buoueHo3 Boaoéma», «ArporeHosd», «lIpumepHbie
AHTPONIOT€HHBIC  BO3JACHUCTBUS Ha mpupoAy», «BaxueWmmne WUCTOYHHKHU
3arpsi3HEHUs BO3[yXa M I'PYHTOBBIX BOn», «[louBa — BakHeillias cocTaBistonias
ouocheprr», «DakTopsl Aerpagauuu nousy, «llapHukoBsiii 3¢dexT», «DakTophl
pPaOaKTUBHOTO 3arps3HeHust Oumochepwr», «OOmEAs crTpykrypa Ouocheps,



«PacnpocTpanenue ku3HU B Ouocdepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBoport yriepoaa B 6uocdeper, «Kpyropopor azora B Ipupoae».

O6opynoBanue: Mojenb-amMKanus «TunudHble OMOLEHO3bI», Tepdapuit
«PacturenbHble coob1IecTBa», Koiekuun «bruonenos», «Bpenurenn BaxxHeHIux
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapud M KOJUIEKIIMM pPACTEHUU U
JKUBOTHBIX, IIPUHAUICKAIINE K PA3HBIM JKOJIOTMYECKUM IPYIIIaM OJHOIO BHJIA,
Kpacnass knura Poccuiickoit ®enepanuu, H300paKeHUs] OXpaHSEMbIX BHUJIOB
pacCTEHNUM U )KUBOTHBIX.

[UDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIIPOI'PAMMBI 110
bMOJIOTMN HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacho ®I'OC COO, ycraHaBnuBalOTCid TpeOOBaHUS K pe3yJibTaTaM
OCBOEHHUS  OOYYaIOLIUMHUCS TPOrpaMM  CpeJHEero  oOIIero  oOpa30BaHUS:
JMYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUsS mpeamera «buomorus»
BBIZICJICHBI CJICAYIOIUE COCTABJISIONIME: OCO3HAHHME OOYYAFOIUMUCS POCCUMCKOM
IPaKIAHCKON WIGHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH
U CaMOONpPENEICHUI0, HaIMYhe MOTHBAllMU K  OOYy4YEeHHIO  OHOJIOTrHH,
I[eJICHANIPaBJIEHHOE pa3BUTHE BHYTPEHHUX YOCXKJACHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX ILEHHOCTEH W UCTOPUYECKUX TPATULMK DPA3BUTHS OUOJIOTHYECKOTrO
3HAHWS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS B CBOCH
NEATENIbHOCTA IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAIMYHE HKOJIOTMYECKOTO IMPABOCO3HAHUS,
CITIOCOOHOCTH CTABUTH 1LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHUA Mpeamera «buosnorus» moCcTuUrarorcs B
E€AMHCTBE YYEOHONH M BOCHUTATEIBHOW JEATEILHOCTH B COOTBETCTBHUH C
TPAAULIMOHHBIMU POCCUUCKUMU COIMOKYIbTYPHBIMHU, UCTOPUYECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOpMamu
MOBEJICHNUS M CIIOCOOCTBYIOT IIpollecCaM CaMOITO3HAHUs, CAMOBOCIIUTAHHUS M
CaMOpa3BUTHSA, PA3BUTUS BHYTPEHHEH TMO3UIMM JIUYHOCTH, IaTPUOTU3MA,
YBaXXEHUSI K 3aKOHY U MPaBOIOPSAKY, YEIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOI'O YBa)XCHMs, OCpPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACICIUIO H
TpaJIuLUAsIM MHOTOHAlIMOHAJIIBHOTO Hapoaa Poccuiickori denepanuu, npupone u
OKpY2Karollen cpee.



JImdHOCTHBIE pe3yNbTaThl OCBOEHUs Yy4yeOHoro mnpeamera «buonorus»
JIOJKHBI OTPa’KaTh TOTOBHOCTh M CIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPAIULIMOHHBIM LEHHOCTSIM POCCUUCKOr0 OOIIECTBA, PACIIMPEHHE >KHU3HEHHOT O
OMbITA U OMbBITA JEATEILHOCTUA B IMPOILIECCE peaM3allii OCHOBHBIX HaIpaBIICHUM
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpakIaHCKOro BOCIIUTAHUA:

chOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMN 00YJAIOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUHCKOro 00IIEeCTBa;

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TpaB MU OOS3aHHOCTEW, YBaKCHUE
3aKOHA U IIPaBOIOPANIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW JESITENbHOCTH IMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATEIbHBIX 3a]1a4, BBIIIOJIHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMO3WIIMI0O TIO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUSI JIIOJICH C pa3HBIMU YOCKICHUSIMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM,;

FOTOBHOCTh K COTPYJHHYECTBY B IMPOLIECCE COBMECTHOTO BBIOJHECHUS
y4eOHBIX, T[IO3HABATEIbHBIX U HCCIEAOBATEIbCKUX 3a/ad, YBAXUTEIHHOTO
OTHOIICHUS K MHEHHIO OMNIMOHEHTOB TMpPH OOCYXIEHHWU CIOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

chOpMUPOBAHHOCTH POCCUICKOU rPaXJaHCKON WJICHTUYHOCTH,
MaTPUOTH3MA, YBAXKECHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHoii, ropgocti 3a cBOM Kpail, CBOWO PoauHy, CBOM A3BIK U KYJIbTYDY,
IIPOIIJIOE U HACTOSIEE MHOIOHAIIMOHAIBHOTO Haponaa Poccnu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEAHNIO U MaMSATHUKAM IPUPOIBI,
TOCTHMKEHUAM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILIEHMBATh BKJAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHE U
pa3BuTHE OWOJOTUHU, TOHUMAHUS 3HAUYCHHUsS] OWUOJOTMM B IIO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOIO 00ILIECTBA;

ujeitHas yoex€HHOCTh, TOTOBHOCTh K CIyKeHHIO W 3ammte (OTedecTBa,
OTBETCTBEHHOCTh 32 €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSL:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUUCKOI0 HAPOAa;



c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOI0 MOBEJCHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHME JIUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMUM POJIUTEIISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHUS LEHHOCTEM CEMEUHOM MKU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOUas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHUMH;

MOHMMAaHUE YMOIMOHATBHOTO BO3/ICUCTBUS JKUBOU MPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
IPOSBIISITH KAUECTBA TBOPUECKON JIUYHOCTH;

S) ¢pusuyeckoro BocnuTraHus, GopMUPOBAHMA KYJbTYPbHI 310POBbS U
IMOIMOHATBHOI0 0J1arONmoJIy4us:

MOHMMAaHUE W peajm3aius 370pOBOr0 W 0e30macHoro oopasza KU3HU
(310poBO€  MHUTaHWE, COOJIOJEHUE TUTUEHUYECKUX TMpaBWil W HOPM,
cOQIaHCUPOBAHHBIA PEXKUM 3aHATUM W OTHbIXa, peEryisapHas Quznyeckas
AKTUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PU3HUYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[IEHHOCTH TIPaBUJ HWHJAMBUIAYATBHOTO M  KOJUJICKTHUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHE TOCJEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiIeHus
QJIKOT0JIsl, HAPKOTUKOB, KYpEHUSI);

6) Tpya0BOro BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTU MAacTepPCTBa, TPYAO0I00UE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHSTH TAKYIO AESATEIbHOCTB;

HHTEpPEC K pa3NMuyHbIM cdepaM MpodeCCHOHATLHON ACITEIHPHOCTH, YMECHUE
COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuiedl mnpodeccun U peaJu30BbIBATH
COOCTBEHHBIE )KU3HCHHBIC TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
NPOTSHKEHUU BCEW JKHU3HU,

7) IKOJIOrM4€CKOro0 BOCIIUTAHMS :

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIeCTBOBAHUS;



MOBBIILIEHWE YPOBHSA SKOJOTMYECKOM KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSA TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX IOCIEACTBUN IJIs
OKPYKalOIIEH CPeIbl;

OCO3HAHME TJI00AIBHOI'0 XapakTepa SKOJOTMYECKHX MpoOJieM W IMyTel HX
penieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpETaeMble MPU HM3YYCHUH OUOJIOTHUU
3HaHWST W YMEHUS TpU PEIIeHUH TPoOJieM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJONOJIb30BaHUEM  (COONIOJIEHHEe  TpaBUJl  TMOBEACHUS B MPUPOJE,
HaIlPaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B DJKOCUCTEMAaX, OXpPaHy BHJOB,
AKOCUCTEM, OroCchephl);

AKTUBHOE  HENPUATUE JIEWCTBHUM, MPUHOCAIIMX BpEHd  OKPYXKAKOUIEH
MPUPOTHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJArONMPHUSTHBIC SKOJIOTUYECKHE
NOCIEACTBUS MPEANPUHUMAEMbBIX IEUCTBUI U MpeOoTBpallaTh UX;

HaJMYue Pa3BUTOrO HKOJOTMUECKOTO MBIIUICHHS, SKOJIOTMYECKOU KYIbTYPHI,
OTIbITa NesITeNbHOCTH HKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCA MMHU B IIO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIbHOMN
MPaKTUKE, TOTOBHOCTU K Y4aCTHIO B IPAKTUUECKOUN JEATEILHOCTU SKOJIOTMYECKON
HaIlPaBJIECHHOCTH;

8) HEeHHOCTH HAYYHOI' 0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HA JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUPE;

COBEPIIICHCTBOBAHKE SI3bIKOBOM W YUTATEILCKOW KYyIbTYpPhl Kak CpEACTBa
B3aMMOJICHCTBUS MEXY JIIOJBMU U MIO3HAHUS MUPA;

MOHNUMAaHUE CrIenu(puK OWOJOTUM KakK HayKH, OCO3HaHUS €€ poiu B
(GbopMUPOBaHUU PALMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBIeHus 00 OKPYKArOIeM MHUpPE KaK O €JUHCTBE MPUPOIBI, YEIOBEKA U
oOIIecTBa, B TMO3HAHWW NPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOemM
COXpaHEHUS IPUPOJTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHHU JIJII COBPEMEHHOW ITMBUIIM3AIINHN:
oOecrieyeHus: HOBOI'O YpPOBHSI Pa3BUTHSA MEIUIMHBI, CO3/aHHE MEPCIIEKTUBHBIX
OMOTEXHOJOTUWA, CHOCOOHBIX pelmaTh pPECYpCHbIE  MPOOJEMBbl  Pa3BUTHS
YeJI0BEUECTBa, MOMCKA MYTEeW BhIXOAA U3 TJI00aTbHBIX KOJIOTHYECKUX MPOOIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAIMOHAILHOMY
UCIIOJIb30BAHUIO TPUPOAHBIX pPecypcoB U (HOPMUPOBAHUIO HOBBIX CTaHAapTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OWOJOTHYECKUX 3HAHUU B ILEIAX
MOBBIIICHUST OOIIEH KYyJbTYpbhl, €CTECTBEHHO-HAYyYHOM TIPaMOTHOCTH, Kak



COCTAaBHOW 4acTH (PYHKIIMOHAJIBLHOM IPpaMOTHOCTH OOydaromuxcs, GopMHUpyeMon
IpY U3y4E€HUU OMOJIOTUH;

MOHUMAaHUE CYIIHOCTU METOJOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJb30BAaTh IOJy4YaeMble 3HAHWUA MJI1 aHauu3a u
OOBSICHEHUS SBIICHUW OKPY)KAIOIIEro MUPA U MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUSI HAa OCHOBE HAay4YHBIX (DAKTOB H
MUMEIOIINXCS JaHHBIX C LEJIBIO TOJIYyYEHHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHust IpodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTH HAy4YHOW MAESTENbHOCTH, T'OTOBHOCTHb OCYILECTBISAThH
MIPOEKTHYIO U HCCIIEA0BATENIBCKYIO AESITENbHOCT HHANBHIYAILHO U B ITPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENPEPhIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IMOJIYYEHUIO HOBBIX 3HAHMU MO OWOJIOTMH B
COOTBETCTBUHU C )KHU3HECHHBIMU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeMeTHbIE pe3ybTaThl OCBOCHHUS ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMble i1  (POPMHUPOBAHMS MHMPOBO33PEHUS OOYYAOIIMXCS
MEXAUCITUTUTMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYyYHBIE MOHATHS, OTPaKAIOIIHNE
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CIHEUU(PUKY METOJAOB IO3HAHMS,
UCMOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIUs, sIBICHUE, MPOLECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCleIOBaHuEe,  HAONIOJEHUE, HU3MEPEHHE,  JKCIEPUMEHT U  APYrux),
yYHHUBEpCAJIbHbIE Yy4eOHblE JEHCTBUSA (TMO3HABaTEIbHBIE, KOMMYHHKATHBHBIC,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue b yHKIIMOHAIbHOM
IPaMOTHOCTH ¥  COIMAJIBHOW KOMIIETEHIIMA OOYyJarouuxcs, CIIOCOOHOCTH
o0 yJaronmxcs UCTIOJIH30BaTh OCBOCHHBIC MEXKIUCIUTIIMHAPHBIC,

MHPOBO33PEHUYECKNE 3HAHWS W YHUBEPCAIbHBIC YyUeOHBIE JCHCTBUS B
ITIO3HABATEIbHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeMeTHbIE PE3yJAbTaThl OCBOEHHUS MPOTrpaMMBbl CPEIHEro OOIIero
00pa30BaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHMBeEPCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUAMMU:

1) 6a3oBbI€ JOrHYecKHe AeHCTBHUA:

CaMOCTOSITETILHO  (OpMyJIMpOBaTH M aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOEHWW 3HAHUW TPHEMBI JIOTHUYECKOTO MBIITUICHHUS
(anayin3a, CUHTE3a, CpaBHEHUS, Kiaccudukamuu, 0000IIeHNs ), PACKPhIBATh CMBICIT



OMOJIOTUYECKUX TMOHATUN (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMU HOHSATUSIMM);

ONpEAeNATh UENH JACSATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUU HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTaThl IEATEIbHOCTU C OCTaBICHHBIMU LEISAMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS i1 OObSICHEHUS (PaKTOB U SBJICHHM
YKUBOU ITPUPOJIBIL,

CTPOUTH JIOTUYECKHE PACCYXKJEHUS (MHIYKTHBHbBIC, JEAYKTUBHBIE, IIO
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pPacCMaTpUBAEMBbIX
SIBJICHUSIX, (DOPMYIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

PUMEHSATH CXEMHO-MO/JIETIbHbIE cpeactsa Ui pe/ICTaBICHUS
CYLIECTBEHHBIX CBSI3€l M OTHOIICHUU B M3ydaeMbIX OMOJIOTMYECKHUX O0OBEKTax, a
TaKK€  MPOTUBOPEUMH  PAa3HOTO  pOJa,  BBIABIEHHBIX B  Pa3IMYHBIX
MH(OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHalM3a MMEIOIIUXCS
MaTepUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTAaTOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUI JAESTEIIbHOCTH;

KOOPJAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE ICHCTBUS:

BJIaJIETh HAaBbIKaMU y4e€OHO-UCCIIE0BATEIbCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMH  pa3pelieHHs] MpoOJieM, CHOCOOHOCTHIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIICHMS IPAKTUUECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOAOB MMO3HAHUS;

UCIOJIb30BaTh pa3iU4Hble BUJbI JCATEIBHOCTH MO MOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEepPIpeTalud, MPeoOpa3OBaHUI0 W MPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCJIE MIPU CO3AaHUU Y4EOHBIX U COLIMATIBHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUI MBIILJICHUS, BIaJ€Th HAYYHOH TEPMHUHOJIOTHEH,
KITIOYEBBIMU MOHATHSIMHU U METOAMH;

CTaBUTh W (POopMynIHpoBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOU
JESITENbHOCTU U )KU3HEHHBIX CUTYaIINsX;

BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3W W aKTyallM3UpPOBATh 3a/auy,
BBIJIBUraTh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTbl JIsl JI0Ka3aTesIbCTBA
CBOMX YTBEP)KJICHHI, 331aBaTh NapaMeTPhl U KPUTEPUU PELICHUS;

aHAJIM3MPOBATh TIOJIYYEHHbIE B XOJA€ peIIeHHs] 3a7aud pe3yJbTarhl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIECHUBATh MPUOOPETEHHBIN OIBIT;



OCYIIECTBIIATH 1IE€JICHANPABICHHBIA MOUCK IEpPeHOoca CPEACTB U CIOCOOOB
JeMCcTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATENBPHYIO M TPAKTUYECKYIO 00J1acTH
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE WJEH, MpeAsiaraTb OPUTMHAIbHBIE MOAXOJbl M PEIICHHUS,
CTaBHUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAOIUE alIbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCA B PA3IMUHBIX UCTOUHHMKAX MHPOpMAaLUH (TEKCTe yueOHOro
nocoOus, HAYYHO-TIONYISIPHOW JUTEpaType, OWOJIOTHYECKHX CJOBapsX U
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHETe), aHAIU3HPOBATH
MH(OPMAIUIO PA3TUYHBIX BUAOB U (DOPM IPECTABICHUS, KPUTUYECKU OL[CHUBATh
e€ IOCTOBEPHOCTb U HEMTPOTUBOPEUUBOCTD;

dbopmMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPHU MOUCKE U
orbope Ouosornueckor mHbOpMaIUK, HEOOXOIUMON JJIsl BBITIOJHEHUS Y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT HCHOJIB30BAaHUS HH(POPMAIIIOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATh KYJIbTYPY AKTUBHOT'O MCIIOJIb30BaHUS PA3IUUYHbBIX
MTOUCKOBBIX CHUCTEM;

CaAMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  INpEACTaBIIECHUS
Oouonoruyeckoil nHpopmanuu (cxeMbl, rpaduKH, AMarpamMmsbl, TaOJIULIbI, PUCYHKA
" Ipyroe);

UCIOJb30BaTh HAay4YHBIA SI3bIK B KauecTBE CpeICTBAa IMpH pabore C
Ouonoruyeckoil HMHPOpMalUel: TPUMEHATh XUMHUYECKue, (QU3nvecKkue Hu
MaTeMaTUYeCKue 3HAKU W CHUMBOJBI, (OpMyIbl, ab0peBUaTypy, HOMEHKIATYPY,
UCIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHUE  CPEACTBA
HaTJISAHOCTH;

BJaJeTh  HABBIKAMU  PACIO3HABaHUS W 3allUThl  MH(OpManuu,
UH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OsgJ1aieHUe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€ICTBUSIMHU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATH
B JUajore Wik JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJEHUS OTHOCUTENILHO BBINOJIHEHHUS MpeaaraeéMoi
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUN APYTUX YIaCTHUKOB
JIMaJora Uil JUCKYCCHH);

pacrio3HaBaTh HEBEpOambHBIC CpEACTBA OOINEHHWs, IOHUMATh 3HAYCHHE
COILMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIui,
YMETb CMSATYaTh KOH(MIUKTHI U BECTH NIEPETOBOPHL;



BJIAJIETh Pa3IMYHBIMU crioco0aMu OOIIEHUS M B3aUMOJCHCTBHS, NMOHMMATh
HaMEpEeHUs IPYrux JIOJCH, IPOsSBIATh YBAXKUTEILHOE OTHOLIEHUE K COOECEAHUKY
U B KOPPEKTHOU (popme (GopMyIMpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIararb CBOKO TOYKY 3pPEHHUS C MCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeJIbHOCTD:

MIOHMMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHIYyaJIbHON
paboThI MPU pelIeHUH OMOJIOTHYECKOMN MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUs TPYIIOBBIX (POPM B3aUMOACHCTBUS MPH PEIIeHUH YUeOHOU 3a1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUUA C Y4ETOM OOLIUX
MHTEPECOB M BO3MOYKHOCTEMN Ka)K0ro 4jeHa KOJJIEKTHBA;

NPUHUMATh L€l  COBMECTHOM  JIEATEJIbHOCTH, OPraHU30BbIBaTh H
KOOPAMHUPOBATH JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTaBIATh IUIAH JCHCTBUM,
pacnpenensaTe poiad € YYETOM MHEHHM YYaCTHUKOB, OOCYXIaThb pE3YJbTAThl
COBMECTHOU paboThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa M KAXKIOrO yYaCTHUKA KOMAaHIbl B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLICHUBATh WJAEH C TO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IIOBEACHHE B PAIMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATUBHBIM.

OgBiageHne yHUBepCaIbHBIMHU PeryJATHBHBIMHU ACHCTBUAMM:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISABICHUS NpoOJieM U HX
pellIeHUs B )KMU3HEHHBIX U YYEOHBIX CUTYALHSIX;

BbIOMpaTh Ha OCHOBE OHMOJOIMYECKMX 3HAHUW LIEJEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBUSAX W MOCTYIKaX [0 OTHOLIEHHIO K KMBOH MPUPOJE,
CBOEMY 3/I0POBBIO U 310POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATENBbHYIO JEATEIBbHOCTD, BBISBISATH
Mpo0JIeMBI, CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIC 33/Ja4d B 00pa30BaTEILHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pPEUIEHUs NpoOJieMbl €  Y4ETOM
HMMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEIMOYTEHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

paciupsATh paMKHi Y4eOHOI0 MpeIMeTa Ha OCHOBE JINYHBIX MPEATIOYTEHU;

JiesiaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHMIO U MPOSIBICHUIO IIMPOKOW HPYAHULIUUA B
pa3HbIX 00JIaCTSX 3HAHUN, MOCTOSHHO TMOBBILIATH CBOW 0Opa30BATEIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTP OJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTUBBI B NEATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  [O3HABAaTEIbHOM  pedieKkcuu  Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHMil, UCIONB30BaTh MPUEMBI pedIieKCHU 7Sl OLEHKH CUTYyallud, BbIOOpa
BEPHOI'0 PEIICHMUS;

YMETh OLICHUBAaTh PUCKHM M CBOEBPEMEHHO IPUHUMATh pEUIEHUS MO HX
CHUKEHUIO;

IIPUHUMAaTh MOTHMBBI W apryMEHTHl JPYTHX IPU aHaJIu3€ pPe3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE cedsl M APYTUX:

MPUHUMATh ce0sl, IOHUMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

NpUHUMATh MOTHBbI W apPryMEeHTbl JAPYIMX @pPH aHaJM3€ pe3yibTaToB
NEeATENbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYTrOro YeaoBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmetHble pe3ynbTarhl ocBoeHusl mporpamMmmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI ACHCTBUN MO OCBOEHUIO, UHTEPIPETALUU U
peoOpa3oBaHUIO 3HAHUM, BUABI JESTEILHOCTU MO IMOJYYEHHUIO HOBOTO 3HAHUA U
NPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CUTYaAIUSX, @ TAaKKE B pPEalbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Owmoisiorueil. B mporpamme mnpeameTHbIe
PE3yNbTAThl IPEICTABIEHBI IO FoJaM 00y4YEeHUSI.

[IpenmeTHble pe3ysibTaThl OCBOEHHUS yuyeOHOro mpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPAXKaTh:

C(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIMU OMOJOTHH B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAyK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAy4HOI'O MHUPOBO33PEHUS, O BKJIAIE€ POCCHUHCKUX WU
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (DYHKIIMOHATIHHOM
IrPaMOTHOCTH Y€JIOBEKa I PEIICHUS AKU3HEHHbIX 3a/1a4;

YMEHUE PaCKphIBaTh COJEp)KaHUE OMOJOTHYECKHMX TEPMUHOB M TMOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, Meradonu3M (0OMEH BEIIeCTB U MpeBpalieHue
SHEPruu), TOMEOCTa3 (CaMOperysiius), YypOBHEBasl OpraHu3alus >KUBBIX CUCTEM,



CaMOBOCIIPOM3BEICHUE (PENPOIYKIIMS), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHE Wu3JlaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JorMa MOJEKYIsapHoW Ouosorun), 3akoHbl (I
Menpgens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 LeHTpax MHOroo0Opasus u
MPOUCXOKAEHUS KyIbTypHbIX pacteHui H. V. BaBunosa), onpenensiTe rpaHUIlb]
UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJaMU HAYYHOr'O MO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
ONMCAHME JKMBBIX CHCTEM, IPOLIECCOB W SIBICHMI, OpPraHu3alus U MPOBEACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABM)KEHHE  TUIOTE3bl,  BBISIBJICHHE
3aBUCHMOCTH MEXAY HCCIEAYEMbIMH BEIHMUYUHAMHU, OOBSICHEHHE TMOJTYyYSHHbBIX
pE3yNbTATOB, UCHOJb30BAHHBIX HAaYYHBIX MOHATHA, TEOPUH M 3aKOHOB, YMEHUE
JIeJIaTh BBIBO/BI HA OCHOBAHUM IOJyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIACIATH CYIIECTBEHHBIE MPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U
9YKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB W MPEBPAIICHUS PHEPTUU B KJETKe, (POTOCHMHTE3a,
IJJACTHYECKOT0 W SHEPreTHYecKoro OOMEHa, XEeMOCHHTE3a, MHUTO03a, Meino3a,
OIUIOIOTBOPEHMS, Pa3MHOXKEHHUS, WHIWBHUIYAJbHOTO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATh NOJyYEHHbIC 3HaHUS AJI OOBACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB W SABJIEHUU, ISl NPUHATUSA MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOU
KHU3HU C 1Lenblo obOecriedeHuss Oe30IMacHOCTH CBOEro 3J0pOBbS M 370POBbS
OKPYKaIOIUX JIt0/IeH, COOTIOACHHSI HOPM TPaMOTHOT'O MOBEICHUS B OKPYXKaroIIen
OPUPOIHON Cpelie, TMOHUMAaHUE HEOOXOAMMOCTH HCIONb30BAHUS JTOCTHKEHHM
COBPEMEHHOM Oouonorun OMOTEeXHOJNIOTUH  JUIsI  palMOHAJIBHOIO
IPUPOIOINIOJIB30BAHUS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKHWE 3aJadyd Ha MOHO- U
IUTUOPUIHOE CKpEIMBAaHUE, CLEIUICHHOE HACJIEJOBAHUE, COCTAaBIATH CXEMBI
MOHOTHOPHJIHOTO CKPELIUMBAaHUS JUIsl MPEICKa3aHUsl HACIEJOBaHUS MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBIINOJIHATH J1a0OpaTOpHbIE M IMpakTHUYECKHE pPabdoThl, COOIH0AATH
MpaBuJIa MpU paboTe ¢ y4eOHBIM U JAOOPaTOPHBIM 000PYAOBAHUEM;

YMEHME KPUTHYECKH OLEHUBATh W HHTEPIPETHPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTr0 COJEP)KaHUs, BKIIOYAIOLIYIO IICEBAOHAyYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MaccOoBOM MH(OpMaIuu, HayYHO-MOMYJISIPHbIE
MaTepuanbl), ATUYECKHE aCHEeKThl COBPEMEHHBIX HCCJIEOBaHUN B OWOJIOrUH,
MeIUIMHE, OMOTEXHOJIOT U H;



YMEHHME CO037]aBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOIICHMS,
000011ast OMOJIOTUYECKYI0 MHPOPMALIMIO U3 HECKOJIbKHUX MCTOUYHHUKOB, I'PAMOTHO
MCITIOJIb30BaTh OHSTUITHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIE pe3yibTaThl OCBOEHUsS ydueOHoro mpeamera «buosorus» ¢ 11
Kacce JOJKHBI OTPAXKaTh:

Cc(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME HAYYHOTO
3HaHUSl €CTECTBEHHbIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa U HAy4HOI'O MHUPOBO33PEHUS, O BKIJIAJIE POCCUUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHATIHHOU
IPaMOTHOCTH Y€JIOBEKa JJI PEIICHUs KU3HEHHbIX 33/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHUE OMOJOTHYECKHMX TEPMUHOB M TMOHSTHMA:
BUJ, TOMYJSIUs, TeHO(OH I, SBOMIOLHMS, ABIKYIIME CUIbI ((PaKTOPbI) 3BOJIOIUH,
IPUCTIOCOOJIEHHOCTh OPraHU3MOB, BU000PAa30BaHUE, HKOJIOTMYECKUE (PaKTOPHI,
JKOCUCTEMA, MPOAYLUEHThI, KOHCYMEHTBI, PEIYLEHTbl, LENU MUTaHUS,
AKOJIOTMYecKasl mupamua, OuoreoneHos, ornochepa;

YMEHHE u3JlaraTb OWOJIOTMYECKHE TEOpUH (SBOJIOLMOHHAsA Teopust Y.
JlapBrHa, CHHTETHYECKash TEOpPHUS DHBOJIIOIMHU), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoabitieBoro cxoactsa K. M. bospa, uepenoBanus IJIaBHBIX HaNpaBJICHUNH U
nyreit sBomonmu A. H. CesepuioBa, yuenust o 6uochepe B. WM. Bepuanckoro),
OMpENENATh TPAaHULIBI UX TPUMEHUMOCTH K dKUBBIM CHCTEMaM,;

YMEHHE BJIAJIETh METOJAMU HAYYHOT'O NMO3HAHUS B OMOJIOTUU: HAOII0IEHUE U
ONMCAHME JKUBBIX CHCTEM, ITPOLIECCOB W SIBICHMI, OpPraHu3alus U MPOBEACHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIB)KEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEAYyeMbIMU BEIUYMHAMHU, OOBSCHEHUE TMOJYyYEHHBIX
pEe3yJAbTAaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHSTHN, TEOPUM U 3aKOHOB, YMEHHUE
JienaTh BBIBOABI HA OCHOBAHUY ITOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOJOTHYECKHX
OOBEKTOB: BHUJOB, TOMYJSALUN, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOreolleHO30B U DKOCHUCTEM, OCOOEHHOCTH TMPOIIECCOB:  HACIEIACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOrO0 0TOOpa, BHI000pa30BaHMsS, MPHUCIOCOOICHHOCTH
OpPraHM3MOB, JEHUCTBUSA JKOJIOTMYECKUX (HAaKTOPOB HA OPraHU3MBbI, IEepeHoca
BEUIECTB M IOTOKAa JHEPruM B HKOCUCTEMAX, AHTPOIOI€HHBIX W3MEHEHHU B
AKOCHCTEMaxX CBOEU MECTHOCTH, KPYrOBOPOTAa BEHIECTB W OHOr€OXMMHYECKUX
IIUKIIOB B Onocdepe;

YMEHHE NPUMEHSTH MOTYYEHHBbIE 3HAHUS AJI1 OOBSICHEHUS OUOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HH C LeNpl0 o0ecredeHus: 0e30MacHOCTH CBOETO 370pOBbSI M 3/I0POBBSA
OKpYKarOUIUX JII0eH, COOMI0IEHUS HOPM I'PAMOTHOT'O MOBEJAEHUS B OKpY>Karolen



IPUPOHON Cpelie, TOHUMAaHUE HEOOXOAMMOCTH HCIONb30BAHUS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIBHOI'O MIPUPOIONOIb30BAHNUS;

YMEHHUE peliaTh 3JE€MEHTapHbIE OMOJIOTMYECKHUE 33a[a4d, COCTABISATh CXEMBbI
IepEeHOCca BEUIECTB U SHEPTUHU B HKOCHCTEMaX (LI€NU MUTAHUS);

YMEHHUE BBIMOIHATH JIA0OpATOPHbIE U MpPaKTUYECKHUE pPAOOTHI, COOMIOAATH
paBuiia pu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTUYECKHM OLEHUBaThb W HHTEPIPETHPOBaTh HH(MOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAaHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHHUKOB (CpPEJICTBA MAacCOBO MH(pOpPMAIINK, HAYYHO-TIONYJISIPHbIE
Marepuaibl),  pacCMaTpuBaTh  TJIOOAJbHBIE  DKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEH HYIO MO3UIIHUIO;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCHMEHHBIE M YCTHBIE COOOILEHUS,
000011128 OMOJIOrHYEcKy0 UH(POPMALIUIO U3 HECKOIbKUX MCTOYHUKOB, IPAMOTHO
HCITIOJIb30BaTh OHSATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB u TeM uu(poBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMpoOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
bubmioreka [IOK
1 b 2 0.5
MIOTIOTIDL R Hayka https://m.edsoo.ru/7f41c292
bubmioreka [IOK
2 XK 1
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41c292
. bu6mmnoreka [JOK
3 XUMHYECKHM COCTaB U CTPOCHHE KIIETKH 8 1 https://m.edsoo.ru/7f416292
bu6moreka [JOK
4 XK 6
VSHEACHTCIILHOCTL [T https://m.edso00.ru/7f41c292
5 Pa3zMHOXeHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHU3MOB https://m.edso00.ru/7f41¢c292
6 HacneacrBeHHOCTh U U3MEHYHMBOCTD 8 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubmmorexa [IOK
OMOTEXHOJIOTUH https://m.edso0o.ru/7f41c292
bubmioreka [IOK
8 P 1
FIEPBEOE SRS https://m.edso00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KUIACC

Koan4yecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aejoB U TeEM ndpoBbie
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIIMOHHAS OUOJIOTHI 9 1 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha bubmuotexa IIOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
1
3 OpranusMbl u OKpy>Kaiomas cpesia > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTMYECKUE CUCTEMBI 9 Eubmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 2.5



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

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buonorus, 10 knacce/ benses 1.K., A I''M., Ky3nenosa JI.H. u
npyrue; noa penakuuent bensesa J[.K., JIpimmmia I'.M., Akiinonepnoe
obmectBo «M3marenscTBO «IIpocBemenne

* buonorus, 11 knacc/ benses J1.K., boponun I1.M., Ipmvimui I'.M. u apyrue;
nox pemakiueit bensesa /[.K., Ipmvmmria .M., AknronepHoe 00111ecTBO

«M3narenscTBO «lIpocBenienue»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

Mertoanyeckoe nmocoodue

IMHUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru



http://www.darwin.museum.ru/

