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PABOYASA ITPOI'PAMMA

y4eOHoro npeamera «buosorus»
(0a30BbIii YPOBEHbD)

it o0ydaromuxes 10 — 11 xkmaccoB



INOACHUTEJIbBHAS 3AIIMCKA

[Ipu pa3paboTke MporpaMMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIPEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuiu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0yueHHUsi U TpeOOBAHUU K YPOBHIO NMOATOTOBKH BBIMTYCKHHMKOB, MOJOXKEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit @enepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYCHUWU B TO3HAHMM KXUBOW MPHUPOABI U 00ECIEeYeHHH CYIIECTBOBAHUS 4YEJIOBEUECKOTO
oburectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHUSM, OIIPEIeTICHbl OCHOBHBIE (PYHKIIMU MPOTPaMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[Iporpamma no Guosioruu JaéT MpeCcTaBiIeHUue O LENsAX, 00 001el cTpaTteruu o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIUXCS CcpeacTBamMu y4yeOHoro mnpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, paclpeleieHHue o
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia c
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKM 00pa3oBaTENbHOTO MpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCs.

B mnporpamme 1o OHONIOTMU TakKe YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOMN AEATEIbHOCTH/y4eOHBIX NEHCTBUN 00YUJaIOMIUXCS IO
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme mo 6uosnoruun (10—-11 kmaccel, 6a30BbIif YpOBEHb) peaM30BaH MPHUHIIUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ ()OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
OpeACTaBIeHU O 370pOBOM oO0pa3e KU3HM U OCEpeXHbIM OTHOILIEHHEM K OKpyXarolen
npupoHoii cpene. [losTomy Hapsay ¢ U3y4eHHEM OOIIEOMOTOTUYECKUX TEOPUi, a TAK)KE 3HAHUM
O CTPOEHUM JKHMBBIX CHCTEM pa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIe/IEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs NPHUKIATHBIX 33734, B TOM YHCIE: MPOPUIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
00OCHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpese,
aHaIM3a BIMSIHUS XO3SHCTBEHHOW [EATENHHOCTH YENOBEKa HAa COCTOSHHE TMPUPOTHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIATHOW HAIMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH UIS pEIIeHUs
OJTHOW M3 aKTYaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmupoBaHHEe y O0YYarOIUXCsS CIIOCOOHOCTH afanTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (QopMUpOBaHUE y OOydYaloOIIUXCs MPEICTABICHUNH O HAydyHOM KapTHHE MMHpa,
pacmupsieT 1 0000IIaeT 3HaHUS 0 )KUBOU MPUPOAE, €€ OTIUYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi W OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIHI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIICHHS, IEGHHOCTHOTO OTHOILIEHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHWe OWONOTHS UMEET TAaKXKe /s PEIICHUsS BOCIUTATENBHBIX H
pa3BUBAIOIIMX 33Ja4 CpeIHEero oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne



Ouonorun obecrneynBaeT ycIoBuUs 7151 POPMUPOBAHUS HHTEIUIEKTYalbHbIX, KOMMYHHKAI[HOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYpBl, CIIOCOOCTBYET HWHTETpalluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBanHble MMOJNIOXKEHUS O MpeAHAa3HAYEHUU y4eOHOTO Mpeamera
«buonorus» cocTaBMIId OCHOBY ISl OIIPECICHUS TOIXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0y4YarOIIUecs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM KU3HU U MPAKTUUECKOU naesTesibHoCcTU. Oco00e MECTO B 3TOM cHUcTeMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEJCTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3AIIMH OHMOJIOTHYECKOT0 00pa30BaHMSI.

CTpyKTypupOBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe MO OHOIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
YKUBOU PUPO/IBL, O €€ yPOBHEBOM OPraHU3alliY U SBOJIOIHNH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BblIEIEHBI CIEAYIOUINE COAepkKaTellbHble JUHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOro ro3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Omonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH Y.

[lenp m3ydenuss yuebOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIa/ICHHE
0o0y4JarlIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3aliy >KMBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHHH MCI0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JIEHCTBUI B
OTHOILIEHUH O0BEKTOB >KUBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JlocTuxenue Lenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME 00YYaIOLIMMHUCS CUCTEMbI 3HaHUI 0 OMOJIOTMUECKUX TEOPUAX, YICHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIyXKallUX OCHOBOM i (hOpMUpPOBaHMS
NPEJICTABICHUA O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCS MMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIKu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
ueH U MOJIX00B K U3yYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aliy;

CTaHOBJIEHHE Y oOydvarommuxcs oOImeld KyabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHue y 0O0yYaromMXCs YMEHHH WUTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAaHUW B MPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOTO OTHOUICHHS K HEW, COOMIOIEHUSI STUUECKUX HOPM MU MPOBEACHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHUH B TIOBCEJIHEBHOW JKM3HU [UIS OIEHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS.  00sI3aTEIbHBIM yYUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

YYEBHO-METO/JUYECKOE OBECIIEHEHUE OBPA3OBATEJIbHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI JIJIS1 YUHEHUKA

* buonorus, 10 knace/ benses 1.K., Aemvmui I'.M., Ky3uenosa JI.H. u aqpyrue; mox penakmuuei
bensesa JI.K., dpmvmuia .M., Aknmoneproe oo6mectBo «M3narenscTBo «IIpocBenienue»

* buonorus, 11 knacce/ benses I.K., bopoaun I[1.M., Apimiun .M. u apyrue; noxa penakuuen
bensesa JI.K., dpmvmuia .M., Akunoneproe oodmectBo «M3natenscTBo «IIpocBemnienue»



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

MeTo1p1 TO3HAHUS KUBOUM MPHUPOALI (HAOII0IeHUE, SIKCIIEPUMEHT, OMMCaHUe, U3MEpPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW MTPUPOJIBI».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckast pabotaNe 1. «Mcmosb3oBaHME pPA3IUYHBIX METOAOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM, ~ KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTUYECKHI), OMOC(hepHBI.

JdemoHcTpaumnu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HW», «YPOBHU OpraHU3alMM >KUBOU
MIPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepanbHbIE BELIECTBA.

@yHKIMM BOJABl M MUHEPAIBHBIX BewlecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 6€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMbIE€ AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€IKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoicTBa OenkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Ominuuss  (epMEeHTOB  OT
HEOPraHUYECKUX KaTaIn3aTOpPOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB KaK
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[Mutonorus — Hayka o kierke. Kiierounass Teopusi — mpuMep B3auMOICHCTBUS HAEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, CuCTeMa CHHTE3a OeJka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTU/bl. [IporcxoxaeHrne MUTOXOHIPUH U m1acTua. Buast
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUUKH, KTI'yTUKU. DyHKIIMN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJeTkn», «CTpoeHue KUBOTHOM KieTkn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpPENapaThl PACTUTENBHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHass pabora Ne 2. «M3yuyeHWe CTpOCHHSI KJIETOK PACTCHUM, XKMUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPaHEHHUS BEIIECTB M SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunTe3a. Peakiuum ¢orocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3a AJIs KU3HU Ha 3emIe. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HHU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBIICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cunrte3a. l'enermueckas wunpopmamus u JHK. Peammsanwms
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oernka.

Hexnerounsie popmbl )Ku3HU — BUpYCHI. MlcTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
Oco0eHHOCTH CTPOEHMSI M KU3HEHHOTO ILuKIa BUpPYycoB. baktepuodaru. bonesnu pacreHuid,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBa€MbIe BUpycamu. Bupyc nummyHnonedunura yenoseka (BUY) —
Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpUIIIMs, peBepraza W HHTerpasa. Ilpodummakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHH.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Potocuntes», «Crpoenune HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenne IHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permnukanus — peakuuss marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTtomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiiye Ha pa3HbIX CTaIUsIX
MUTO3a. brOIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasi rHO€Ib KIETKH — aronTo3.

@DopMBbI pa3MHOXKEHHS OPraHU3MOB: 0€CIoJIoe 1 MoJIoBoe. Buabl 0ecronoro pa3MHOKEHUS:
JIeJIeHWEe HaJ/lBOE, MOYKOBAaHHME OJHO- U MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE, BETE€TaTUBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIoI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bruonornueckuii cMbICa M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHUS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTpYJIsILus,
opranorenes. [loctamOproHanbHOe pa3zBuTHE. THIBI MOCTIMOPHOHATBHOIO PAa3BUTHS: MPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PAcTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
I[BETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue KieTku GaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBD», «KineTouHbli LMK, «Perumkanus
JHK», «Mutos», «Meios», «IIpsimoe u Henpsimoe pa3BUTHEY, «] 'aMeTOTeHe3 y MIIEKOTTUTAIOIIUX
U 4eoBeKay, «OCHOBHBIE CTaAUU OHTOICHE3a.

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Sliiueknerka miekonuTaromero», «Kapuokunes B kjieTkax KOpelika JIyka», MarHUTHast MOJEJb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnas pabotra Ne 4. «l3yueHue CTPOEHHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETHKU. BKitag poccuicKUX U 3apyO0eKHBIX YUEHBIX B PA3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPUIIOJIOTUYECKUH, LHUTOT€HEeTHYECKUM, MOJIEKYIIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, ycTaHOBIEHHble [.  MeHpgenem.
Monoru0OpuaHO€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuno
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpeuMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruieHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno clelIeHHOMY
HacJleJ0OBaHMIO reHoB. Hapylienue cuensienys FTeHOB B pe3ylbTaTe KpOCCUHIOBEpA.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BUibl N”3MEHYMBOCTHU: HEHACIIECTBEHHAs U HacleACcTBeHHas. Poib cpezbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuauvonssiii psn v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnenctBenHas, iy reHoTunuyeckas, "3aMeH4YMBocTh. KoMOMHATHBHAST U3MEHYMBOCTb.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
u3MeH4nBOCTh. Krnaccu¢ukanuss MyTanuii: TeHHbIE, XpPOMOCOMHbIE, TreHOMHbIe. Yacrora u
NPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACTIEICTBEHHOM
n3menurBocty H. M. BaBunosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto III[P-ananusa. HacnenctBenHsie 3a0oneBaHust
YelOBeKa: TeHHBbIE OOJie3HH, OOJIE3HM C HACIEACTBEHHON  MPeapacioyioKEHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTHPOBAHHME. 3HAYCHHE MEAUIIMHCKOW T'€HETUKH B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmumer 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €r0 UTOTCHETUYECKAss OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3anmonencTBue allienbHbIX TEHOBY, «I eHeTnYecKne KapThl paCTEHU, )KUBOTHBIX U
yenoBekay, «l'eHermka mosa», «3aKOHOMEPHOCTH HACIEAOBAHHS, CIEIJICHHOTO C TOJOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
U3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-anuimkanuu «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnomHoe
TOMUHUpOBaHUE», «Jlurubpumnoe ckpemuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, mytanuu (HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"opox MOCeBHOW».

JlabopaTopHble M NpakTHYeCKHEe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenre MoauPUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPUALMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi KaKk HayKa ¥ MPOIECC. 3apOKICHHUE CEIEKINU U JoMecTukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pas3us KYIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHUS IOMALTHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHu# U KUBOTHBIX. OIIEHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras muaus. CkpeniuBaHue YuCTIX TuHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
CKpemuBaHue — ayTtopuaunr. OtganéHHas ruOpugusanus U e€ ycnexu. VICKycCTBeHHBIN
MyTareHe3 W TMOJy4€HUE TMOJUIUIONIOB. JIOCTHIKEHUSI CEJIEKIUH PACTEHUW, >KUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOunanTHOH JIHK u Tpancrennsix opranu3moB. Kierounas umxenepus. Kierounble
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHni. KiloHupoBaHue BbICOKOIIPOTYKTHUBHBIX



CEIbCKOXO03SHMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETHYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03SIICTBEHHBIE PACTCHHS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypcusi«OCHOBHBIE METOABl U JOCTHUKECHHS CENEKLIUU PACTeHUW W KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosnonMOHHAs OHOJIOTHS.

[IpeanochbuIKM BOSHUKHOBEHHS YBOTIOIIMOHHON TEOPUHU. DBOJIIOIIMOHHAS TEOPUSI U €€ MECTO
B Ouosioruu. BiusiHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CupnerenscTBa 3Bosronnu. [lageoHTOIOrNYECKUE: TOCIIE0BATEIBLHOCTD NOSIBIIEHUS BUI0B
B IAJIEOHTOJOTUYECKONW JIETONHUCH, IepexoiHble ¢opMmbl. buoreorpaduueckue: cXoicTBO
pasznuuue dhayH u GIop MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3iMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTMYHBIE, PYIAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMSI JapBHHU3MA.
JIBIOKyIIMe CHUJIbl  SBOJIIOLMU BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNes€éHHas W3MEHYMBOCTh, OOpb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U IBOJIIOLUN.

JBuxymie cuibl (pakTopbl) 3BOJIOLNUU BHJOB B Mpupoje. MyTalMoHHBIN mpolecc u
KOMOHMHATHUBHASI U3BMEHYUBOCTD. [lonmynsnoHHbIe BOJIHBI U Apei¢ reHoB. M3omsiius u Murpanus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomonnd. DopMbl eCcTeCTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bosonuu. [lpumeps! npucnocobnennit
y opranuzmMoB. ApoMoph03bl U UIN0-aJaNTalNH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

Makpospomonus. @opMel 3BoIOLMM: (UIETUYECKAsl, TUBEPreHTHAs, KOHBEPIreHTHas,
napaniensHas. HeoGpatumocTs 3Bosmonuy.

IIpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
cnenuanusanys. AganTuBHas pajananus.



JdemoHcTpaumuu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepiios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHuYeckoro Mupa Ha 3emiie», «3apoIbIIIN TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHui», «MHorooOpasue mOpoA >KUBOTHBIX», «llomymsanumny,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApoMopho3bl», «Manoanantauuny, «OO0IIas aereHepanusy,
«/IBmwxymue cuibl sBoTronMKNY, «Kapra-cxema mapmpyra nyremectsust Y. Jlapsunay, «boprda
3a CYyILIECTBOBaHUEY, «[IpucnocobieHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BHI000pa30BAHUE).

OO06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HAIpPaBIICHUS IBOIIOLUNY, 00BEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX W pacTeHUil», Moaenp anmuukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopunas pabora Ne 2. «OmnucaHue NPUCIIOCOOIIGHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KHU3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HM Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanpHele Tansl 6uonorndeckoit apontonuu. ['nnoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M UX HBOJIOLHA.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3emiie 1o 3pam u nepuoaam. Karapxen. Apxeickas 1 mpoTepo3onckas
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/ipl: KeMOPHUIICKUHN, OPAOBUKCKUM, CUITYpUICKUH, 1€BOHCKUH,
KaMEHHOYTOJIbHBIH, IEPMCKHUH.

Me3o30lickas 5pa U €€ NEepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux ImpoieccoB. OCHOBHBIE STalbl 3BOJIIOLUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUi 1 KUBOTHBIX. [losiBIeHHE, paciBeT
Y BBIMUPAHUE IPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHMuecKOro Mupa Kak OTpaK€HUe HBOJMIOLHUUA. OCHOBHBIE CUCTEMATHUUYECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorenes3a. CxoAcTBa U pa3indMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0OKEHHUE YEIIOBEKA.

JBuwxymue cuibl  ((paxkTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHUMBOCTh U
€CTeCTBeHHBINH 0TOOp. OOIIEeCTBeHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYy/Aa, MBIIIJICHHUE,
peub.

OcHOBHBIE CTaguU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEbIH,
UenoBexk npsmoxondmuii, YenoBek HeaHaepTaiabckuid, YemoBek pasyMubid. Haxomaku



MCKOMaeMbIX OCTATKOB, BPEeMsl CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajioujiHas  (9KBaTOpHAlbHAs), MOHIOJoUHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPUCTIOCOOICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEYECKUX PAC K YCIOBUSAM CyllecTBOBaHUS. EnnHCcTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

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

Tabmune! u cxembl: «Bo3nukHoBeHnne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacrurenpHas kieTka», <«OKuBoTHas kueTtka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YeloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJIOK
NPEeKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue mroau», «llepBbie
COBpPEMEHHBIE JTIO1», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIK U300pakeHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabiuua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 paKkTHYeCKUe padoThI:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTEKIIUSX .

OKcKypeusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKojorusi Kak Hayka. 3ajadyd M pasfelbl dKOJOTMH. MeToasl JKOJIOTMYEeCKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPHOpPraHU3MEHHAsI.

Okonornyeckue (axropsl. Kiaccudukanus skonorndeckux (akTopoB: aOMOTUYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIleparypa, BJIaXKHOCTb. DoTonepuoau3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKkTOpPOB. bruojornueckue puTMsl.

buotnueckne  Qaxroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHM:  KOHKYpPEHIIMS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHue OUOTUYECKUX
B3aUMOJICHCTBUI IS CYIIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPAKTEPUCTUKU MOMYJsiuu. OCHOBHBIE IOKA3aTelad MOMYJIALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsi: A. I'ymbonpar, K. @. Pynbe, O. ['ekkens.

Tabmune! u cxemsl: kapta «lIpupoansie 3086 3eman», «Cpelbl 00UTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsmum»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHy30pun-TYpenbkn», «Iluiessie memnmy.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



JlabopaTtopHnas pa6ota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Cool0miecTBa U 3KOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HAKOCHUCTEMBI: TMPOAYLEHTHI, KOHCYMEHTBI, PpPEIYyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: Omomacca,
OPOAYKIHMSI. DKOJOTHYECKHE MUPAMHABL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOpPETyIIsiusl, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepst. XKusoe
BemectBO M ero (GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TIJI00aIbHONH 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB U OHOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emian. AHTpONOreHHbIe n3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUPOJb] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosib3oBaHue. JlocTHKeHHsI OMOJIOTHH M OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «Ilumeble nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuraHus», «OKoJoruMueckas mnupamuaa», «buocdepa u YemoBex»,
«3JKocucTEMAa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jecay, «bHo1eH03 BogoémMay,
«ArporieHo3», «lIpumepHBIE aHTPOIOTEHHBIE BO3JACUCTBUS Ha TNpuUpoay», «Baxkuenmme
UCTOYHMKH 3arps3HEHUsi BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHEWIIas COCTaBIAIOIIAs
ouocheprr», «Paktopsl ngerpajamuu  nouB», «llapHukoBelii  3ddekT», «DakTOpHI
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MOAeTb-anIINKanus « TunuyHble OMOLIEHO3bI», repbapuii «PacTutenbHbIe
coobmiecTBa», Koyekuuun «buorneHosy, «Bpeautenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KYyJIbTYp», TepOapuul M KOJUIEKIMM PACTeHHM M >KUBOTHBIX, MPHHAJICKAIINE K pPa3HbIM
HKOJIOTHUECKUM TpyImmam oxHoro Buaa, Kpacuas kuaura Poccuiickoit @enepanuu, n300pakeHHs
OXPAaHSEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTAaTOB OCBOCHMS mpeaMera «buosiorus» BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEAEIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPHYECKUX TPAIULUN pPa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYaOIINXCsl PYKOBOJICTBOBATHLCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIHUMU CHUCTEME OMOJIOTMYECKOTr0
o0pa3oBaHus, HATMYHE YKOJIOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh II€JIU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKI/IMI/I
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHef/'I Mno3uuuu JINYHOCTH, IMATpUOTU3MaA,
YBaXXEHMSI K 3aKOHY M IPABOMIOPSAKY, YEIOBEKY TPyJAa U CTaplIEMy IMOKOJEHHUIO, B3aUMHOI'O
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IPOLECCE pCain3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIATATEIBHOMN JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1)rpaaancKoro BOCHMTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLHIMOHHBIX TIIpaB H O6$[33HHOCT€I71, YBAXKXCHHUEC 3aKOHa H
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HIIMI0O TI0O OTHOIIECHHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MTOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B IIPOILECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAuYeHUsT OWOJOTMH B TO3HAHMM 3aKOHOB MPHUPOJBI, B JKU3HM 4YEJIOBEKAa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIMUTEIISIM, CO3J[aHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMSIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) d¢wusuyeckoro BocnuTaHHUs, (opMHpPOBAHMS  KYJLTYPbl 3I0POBbSI W
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOIOZICHNE TUTUEHHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryispHas ¢uU3MYECKas aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOLIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHUWE TOCJIEICTBUI W HENMPHUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aTKOTOJIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPY0I00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJHATh TAKYIO JESTEIIbHOCTD;

MHTEpEC K pa3muyHbiM chepam mpodeccHoHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHEII BBIOOp OyayIIeii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BaHHUIO Ha MPOTSKEHUU BCEH
KU3HU;

7) 3KOI0rNYeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEICTBUN JJIsl OKPYXKAIOLIEH Cpe/Ibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCHOJBb30BaTh MpUOOpETaeMble MPU W3YUCHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEHICHUH MpOoOJieM, CBS3aHHBIX C pAIMOHAIBHBIM IPUPOAONOIB30BaHUEM (COOIIOCHNE
IIPaBWJI IOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUsTHE NEHCTBUI, NMPUHOCIIIUX BpEd OKpYKalollel MPHUPOAHON cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIArONMPHUSATHBIC YKOJIOTHYSCKHUE IMOCICIACTBUS MPEIITPHHIMACMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKOH KYyJIbTYphI, OIMbBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATHBHOW W COLMAJIBHON MPAaKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAayKM ¢ OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIBTYPbI KaK CpPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U NTO3HAHUS MUDPA;

NOHMMaHHE crenupuKy OUOJIOTMM KaK HAayKd, OCO3HaHUSA €€ poiau B (OPMUPOBAHHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJII COBPEMEHHON LMBWIM3ALMU: 00eCIeueHus
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YeJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX TIPOOJIeM U oOecTieueHus nmepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATLHOMY
WCITOJI30BAHUIO MIPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OMOJIOTMUECKUX 3HAHWUU B IEJSX TOBBIMIEHUS OOIICH
KYJIBTYPbI, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIIMOHAIHHOU
TPaMOTHOCTH O0ydaronmxcs, GopMUpyeMoil pu N3yudeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMSI, WMCIOJIb3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMmble 3HAHUS U1l aHaidu3a U OOBSICHEHHS SBIICHUMN
OKPYXKAIOIIETO MHUpPa M MPOUCXOIANIMX B HEM H3MEHEHHI, YMEHHE JelaTh OO0OCHOBaHHBIC
3aKJTIOYEHHUS. HA OCHOBE HAy4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C MEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B PeabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C KU3HCHHBIMHU
NOTPEOHOCTSIMHU.

JlocTukeHre  JIMYHOCTHBIX — PE3yJbTAaTOB  OCYILECTBISIETCS  4epe3  pealu3alfio
BOCIMTATEIHLHOTO MOTEHIMaNa ypoka. Peanuzanus memaroraMy BOCHUTATENBHOTO MOTEHIIMANA
ypOKa Ipemnoiaraet cieayroliee:

- HAJIMYKUE LCJIEBBIX OPUCHTHUPOB IIPpH ONPEACIICHUN BOCIIMTATECIIBHBIX 3a/la4 YPOKa,

- HaJIM4Me METanpeAMETHON COCTaBIISAIONICH YpoKa € IeJIbI0 pacIIUpEeHHs] KPYro3opa IKOIbHUKA
Y CO3/IaHus €AMHON KapTUHBI MUpA IPU U3YYEHUHU IPEeIMETHONU 00IacTH;

- Hajguuyhe NPO(OPHEHTALMOHHON COCTABIAIOMIEH C IENBI0 IMPEJOCTAaBICHUS BO3MOXKHOCTH
CaMOOIIpeIeJIEHUs M CAMOAKTyaJIM3allii CIOCOOHOCTEH MPpH N3Y4eHUH NPeIMETHOI 0bacTu;

- HaCJIICHHOCTb Ha IMOJIY4YCHUC Q)YHKIII/IOHB,JII)HOI\/JI rpaMOTHOCTH C MLCJIbKO HCIIOJIb30BAHUA
IMMOJIYYCHHBIX 3HAaHUU B JKU3HU,

- NPEAOCTaBICHUE aKTyalbHOW MH(pOpMalUUU U3 00JIACTH NPEIMETHOIO 3HAHUA: IOCIIETHUE
OTKPBITHSI, UCCIICIOBAHUS U U300PETEHUS U TIP., IPUBJICYCHUE BHUMAHUS K ICHHOCTHOMY aCEeKTy
MOJTYy4aeMbIX 3HAHUM.

Cpenu BUAOB JEATEIBHOCTH, (DOPMUPYIOIMIUX JIMYHOCTH 00y4aeMOTo Ha YPOKE, MOXKHO
BBIJICIIUTD:

- AKTHUBHOE CIyIIaHueC U TUCKYCCHU.
- Pemrenue HpO6HeMHHX 3agay.
- HpOCKTHYI-O " UCCIICAOBATCIIBCKYIO ACATCIbHOCTD.

Cpenu dopm, GopMHUpPYIOIMIMX JTHYHOCTH 00y4aeMOTo Ha YPOKE, MOKHO BBIIEIHTH T€,
KOTOpBIE€ TIO3BOJIAIOT MOMYYUTh HHPOPMAIIHIO, COCTABUTH CBOE OTHOIICHHE K HEHl U PUMEHUTh
MOJTyUYEHHBI OMBIT B TIOBCETHEBHOW >KHU3HH. [IpMBETCTByeTCs KaKk WHIUBUAyalbHas, TaKk U
rpynnoBast paboTa Ha ypoke. IrpoBoii acekT NesTENbHOCTH Ha YPOKE 3aBHCHUT OT BO3PACTHBIX
0CO0EHHOCTEN HMIKOJILHUKOB.

B pcam3anuu 3TUX BUI0B U (bOpM ACATCIIBHOCTU MNEeAaroraMm Ba;xHO OPUCHTHPOBATHCA Ha
HCJICBBIC IPUOPUTCTHI, CBA3aHHBIC C BO3PACTHBIMU 0COOEHHOCTSIMH MX BOCHI/ITaHHI/IKOB)Z

- YCTaHOBJICHHE JOBEPUTEIIbHBIX OTHOLICHUN MEXKIY YYUTEIEM M €ro Y4YEeHUKaMH,
CIOCOOCTBYIONIUX MO3UTHBHOMY BOCHPHUSITHIO yYalIUMHCS TpeOOBaHWI W MPOChO yUHUTens,
MPUBJICYCHUIO WX BHHUMaHUA K OO0CyXkJaeMoil Ha ypoke HH(OpMAalMM, aKTUBHU3AIHMH UX
MMO3HABATEILHOMN JIESITeIbHOCTH,

- moOy>KJAeHNE IIKOJIBHUKOB COOJIOAATh Ha YpOKe OOIICTIPUHSTHIE HOPMBI IOBEACHUS,
npaBuiIa OOLICHHUS CO CTApPIIUMHU (YUUTENSIMH) M CBEPCTHUKAMHU (IIKOJbHUKAMH), MPUHLUIIBI
y4eOHOI TUCIUIUIMHBI U CAMOOPTraHU3aliH;



- NIPUBJICYCHUE BHUMAHMS LIKOJBHUKOB K IIEHHOCTHOMY ACIIEKTY M3y4aeMbIX Ha YPOKax
SIBJICHUI, OpraHu3alus ux paboThl ¢ TOTYy4aeMOi Ha YpOKe COLMAIbHO 3HAYMMOM HH(opMaIien
— MHULMUPOBAHUE €€ 00CYXIEHHUs, BHICKAa3bIBaHUS YYaLIUMUCS CBOETO MHEHMsI IO €€ IOBOJY,
BbIPa0OTKH CBOEIO K HEH OTHOIIEHHUS;

- HCIIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJepKaHUs Y4eOHOro mpeaMera
qepe3 ACMOHCTPALUIO ACTAM IIPUMCPOB OTBETCTBCHHOI'O, I'PAXKIAHCKOT'O ITIOBECACHM, ITPOABJICHUA
YeJIOBEKOIIOOUs U T0OpOCEepACYHOCTH, Yepe3 MOoAOOp COOTBETCTBYIONIUX TEKCTOB JJISl YTCHUS,
3aj1a4 IS peIieHHUs], TPOOJEMHBIX CUTYallUil UTs 00CYKICHUS B Kiacce;

- IPUMEHEHHE Ha YpOKEe MHTEPAKTUBHBIX (OPM pabOTHl ydaluxcs: WHTEIUIEKTYalbHBIX
UIp, CTUMYJIMPYIOIIUX ITO3HABATEIBbHYI0 MOTHUBALMIO IIKOJbHUKOB; AUCKYCCHM, KOTOPBIE JAOT
y4alluMcsi BO3MOXKHOCTh IPUOOPECTH OIBIT BEJAEHHUS KOHCTPYKTHBHOIO JAMANOra; rpynioBoH
paboThl WK paboTHI B Mapax, KOTOPbIE y4yaT MKOJIbHUKOB KOMaHIHON paboTe 1 B3auMOJCHCTBUIO
C APYTMMH IE€TbMH;

- BKJIFOUCHUC B YPOK HUI'POBLIX IMPOLECAYP, KOTOPBIC TOMOT'AOT MOAACPIKATH MOTHUBALIUIO
JeTei K MMOJIYYCHHIO 3HaHHfI, HaJIAXKUBAHUIO TTIO3UTUBHBIX MEKIIMUHOCTHBIX OTHOIIICHUM B KJIacce,
MMOMOT'arOT YCTaHOBJICHHUIO z[06po>1<enaTean0171 aTMOC(bepr BO BpEMs YpOKa,

- OpraHu3anus IJ.IC(I)CTBa MOTUBHUPOBAHHBIX U JSPYAUPOBAHHBIX YUYAIIUXCA HAA HUX
HCYCIICBAKOIMMU OJHOKJIIACCHUKAMH, MNAKOHICr0 HMIKOJIbHHUKAM COIHAJIBHO 3HAYUMBIN OIIBIT
COTPpyAHUYCCTBA U B3aMMHOM IIOMOIIIH;

- VHMLIMHAPOBAHME M MOAJEP)KKA MCCIENOBATENBCKOW JEATEIBHOCTH IIKOIBHUKOB B
paMKax pealn3allid UMHU WHJIMBHIYaJbHBIX W I'PYNIOBBIX HCCIIENOBATEIBCKUX MPOEKTOB, YTO
JacT  IIKOJIBHUKAM  BO3MOXKHOCTh  MPHOOPECTH  HABBIK  CaMOCTOSATENIBHOTO  PELICHUS
TEOPETUYECKON MPOoOJIeMBbl, HaBbIK T'€HEpUPOBaHUS U O(POpPMIIEHHUS COOCTBEHHBIX HJIEH, HaBBIK
YBa)XUTEJILHOTO OTHOIICHHUS K Yy>KUM HUJIesIM, 0POPMIIEHHBIM B paboTax Jpyrux UcciaenoBaTelien,
HaBBIK MyOJIMYHOTO BBICTYIUICHUS MIEpe]l ayIMTOpUeH, apryMEHTUPOBAHUS U OTCTaUBaHUs CBOEH
TOYKH 3PEHHUS;

- JICMOHCTPAIHIO 00YYAFOIIUMCS TIPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TTOBEICHUS,
MIPOSIBJIICHUST YETIOBEKOFOOMST U TOOPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIINX TEKCTOB
JUTSL YTEHHUS, 3a/1a4 JIJIs1 pelIeHUs], TPOOIEMHBIX CUTYalui 11 00CyXIeHuUs B KJIacce.

[Ipu »ddexkTuBHON opraHu3anuu paboOThl MO MOAYIIO TMOJYYUM pe3ynbTaT —
MOTHUBHUPOBAHHOTO K MO3HAHUIO U B3aUMOJCHCTBUIO C IPYTMMH YYaCTHUKaMH 00pa30BaTeIbHBIX
OTHOILEHUH MIKOJIbHUKA, CIIOCOOHOT0 K CaMOpeaJIn3allui U CaMOOIIPEIEJIEHUIO.

JInuHOCTHBIE pE3yJabTaThl OCBOGHMSI MPOrpaMMbl HAa YPOBHE OCHOBHOIO OOIEro
00pa3oBaHUsl JOCTUTAIOTCSI B EAMHCTBE YYeOHOW UM BOCHUTATEIHHOW NEATEIHHOCTH B
COOTBCTCTBUHA C TpaJII/IHI/IOHHI)IMI/I pOCCHﬁCKHMH COHI/IOK}IJ'H)TypHBIMI/I nu JIyXOBHO -
HpaBCTBeHHBIMI/I IOCHHOCTAMU, HpI/IHSITI:IMI/I B O6H.[€CTB€ HpaBI/IJIaMI/I )41 HOpMaMI/I IIOBCACHUA U
CIOCOOCTBYIOT TPOIlECCaM CaMOTO3HAHMS, CAMOBOCIIUTAHUS U CAMOPA3BUTHUS, (POPMUPOBAHUS
BHYTPEHHEH MO3ULIUU JTUYHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «bBHOJOTHsS» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMSI MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXIAUCITUIUTMHAPHBIC
(MeXTpeaMeTHbIE) OOIIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (BEUIECTBO, SHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHs, WCCIeOBaHNEe, HAONIOJACHUE, M3MEpPEHUE, DKCIIEPUMEHT W APYTUX), YHHUBEPCAIbHBIC
ydeOHble JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIICUNBAOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAILHOW KOMIIETCHIIUH OOYYaroIIuXcs,
CIIOCOOHOCTh 00yJaromuxcst HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIIITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JEWCTBHUS B I103HABATEIbHOW U
COITMATbHOM MPAKTHKE.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUSI MPOrpaMMbl CpeIHEro o001ero oOpa3oBaHUS
JIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1)0a3o0Bble JJornYecKue AecTBHS:

CaMOCTOSITENIbHO (POpPMYJIHpPOBaTh U aKTyaJU3UpOBAaTh MNpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIH30BaTh IPU OCBOCHUY 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJICHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(PUKAKMK, OOOOIIECHHUS), PACKPBIBATh CMBICT OHOJOTHYECKHX ITOHATHN
(BBLIENATH WX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH MOHSTUSIMH);

OTIPENIEeTIATh 1NN JEeATeTbHOCTH, 3a/laBas MapaMmMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUS JUisi OObACHEHUs (AKTOB U SIBICHUU KUBOU
MIPUPO/IBL;

CTPOUTH JIOTHYECKHUE PACCYKIECHUS (MHAYKTUBHBIC, IETYKTUBHBIC, 10 AaHAJIOTUH ), BBISBIISITH
3aKOHOMEPHOCTH M MIPOTHUBOPEYMSI B PaCCMAaTPUBAEMBIX SBJICHHIX, (POPMYJIUPOBATH BHIBOJBI U
3aKJIFOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYILIECTBEHHBIX CBA3EH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHI pa3HOTro poja,
BBISIBIICHHBIX B PAa3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHHsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIIEHWBATH COOTBETCTBHE PE3YJILTATOB IEIISIM,
OIICHUBATh PUCKH MOCIICICTBHUI IS TEILHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEAaTUBHOE MBIIIUICHHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2)0a30Bble HCCJIe0BaTEIbCKUE 1€ CTBYS:

BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATETHLCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IMOUCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOIOB TTO3HAHUS,

WCIIOJIB30BaTh PAa3JIMUHbIE BHUJIBI JCATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHMWsI, €ro
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYalHsIX, B TOM YHUCIE MPHU
CO3aHUH YUCOHBIX U COIIMAILHBIX TPOEKTOB;



(opMHpOBATh HAYYHBIA THUIl MBIIUICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU
HOHATUSMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BAaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIIOTE3y €€ PeLIeHHUs, HAXOJUTh apryMEHTHI [T JJ0Ka3aTeIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh [IOJyYEHHBIE B XO/1€ PEILICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;

JIaBaTh OLICHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIAITh II€JICHANPABICHHBIN IOMCK IMEPEHOCa CPEACTB W CIIOCOOOB ICHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMeTh IEpPEeHOCUTh 3HAHHWA B  IIO3HABATEJIIbHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTei;

BBIJIBUI'aTh HOBbIE HWJEH, MNpPEUlaraTh OpPUTMHAJIBHBIE IOJXOJAbl U PELICHUS, CTaBUTh
npoOJIeMbl U 33Ja4uu, IOMyCKaroIUe aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATLCS B PA3IUMYHBIX MCTOYHMKAX HMH(OpMaLUU (TEKCTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTMYECKUX CIOBapsX U CHPAaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh MH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
NPEJICTaBICHUS, KPUTUIECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMymHpoBaTh 3ampOChl M TMPHUMEHSATh PazIHMYHBIE METOJABI INPH IOHCKE U O0TOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMYy MpEACTABIECHUS OHOJOTHYECKOU
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMILIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4HbBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYEeCcKOM
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKHe 3HAKW U CHMBOJIHI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJAJ€Th HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMANUK, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1)o0menne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXKIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEJIHHO BBIMIOJHEHUS TMIpeIUIaraéMoil 3a/Jadd, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpelICTBa OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUST KOH(PIUKTHBIX CUTYAIHi, YMETh CMSATYaTh KOH(DIUKTH U
BECTH [1€PErOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOINEHUS W B3aMMOJEHCTBHS, MOHHUMATh HAMEPEHUS
JPYTUX JIOACH, MPOSIBIATh YBAXKHUTEIHHOE OTHOIICHUE K COOCCEHUKY U B KOPPEKTHOH (opme
(opMynHpOBaTh CBOU BO3PAXKEHNUS;



pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIOIb30BAHHUEM S3BIKOBBIX
CPEICTB.

2)coBMecTHas e TeJIbHOCTD:

MOHUMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThHI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBHS MPH PEeLICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUH
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKIAOT0 YYaCTHHKA KOMaHbl B OOLIWH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh IMO3UTHBHOE CTPATErMUECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1)camoopranu3anmusi:

UCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPOOJIeM M HUX pElIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpPYXKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENbHYIO JESITEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJayll B OOpa30BATEIHHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUJIAaH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOT0 NMpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOM IpyIULIMN B pa3HBIX 00JIaCTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JAEHCTBHIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATH MPUEMBI pedIieKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX MPU aHAIU3€E PE3YyIbTAaTOB JAESITEIbHOCTH;

3)npunsiTHe ceds M APYrux:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;



IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;
pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH JIPYTOrO YeIOBEKA.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT Crieruduueckue s yueOHoro npenmera «buonorus» HaydHbIe 3HAHHS, YMEHUS U
CHOCOOBl JIEMCTBUH TI0 OCBOCHMIO, MHTEPIPETAlMM W NpeoOpa3OoBaHUIO 3HAHUHM, BHIBI
JeSITEIbHOCTH 10 MOJYYECHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYyallUsX, CBSI3aHHbIX ¢ Onosiorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl MPEACTABICHBI 10 rOJjaM 00y4eHUsI.

[IpeameTHbIC pe3yabTAaTH OCBOEHUS yueOHOTO npeameTa «buomnorus» ¢ 10 knacce 10KHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, MeTabomu3M (0OMEH BEIIECTB U MTPEBpaIlleHUE YHEPTUH ), TOMEOCTa3 (CaMOPET YIS ),
yYpOBHEBasi  OpraHM3alusi  JKMBBIX  CHCTEM, CaMOBOCHpPOHU3BEIEHUE  (PEHnpOIYKIMS),
HACJIE/ICTBEHHOCTb, U3MEHUYHUBOCTb, POCT U Pa3BUTHE;

yMeHHue wu3jiaraTb OMOJOTHMUYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAasi, MYyTalllOHHas,
LEHTpajbHas JormMa MoJeKyJlspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMHM Hay4YHOTO MO3HAHHS B OMOJOIMHU: HAOJIOJEHHE M OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUH, OpraHu3alus M MPOBEAEHHE OHOJIOrH4YEeCKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyUYEHHBIX DPE3YJIbTAaTOB, HCIOJIBb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TOJIYyYEHHBIX PE3YJIbTATOB;

YMEHME BBIICIATH CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BELIECTB U
NpEeBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHE MPUMEHSATH MOJyYEeHHbIE 3HaHUA N7 OOBSCHEHUS OMOJIOTMYECKUX MPOIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN KU3HHU C 1I€IbI0 00eCTIeUeHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTHKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs palrOHAIbHOTO
IPUPOIONOIB30BAHUS;

YMEHHUE pemaTh »3JIeMEHTapHbleé TI'eHeTHYEeCKHe 33ayd Ha MOHO- M JAUTHOpHIHOE
CKpELMBaHME, CLIEIUIEHHOE HAaCleI0BaHUE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPELIMBAHUS
JUIs IpeJiCKa3aHMsl HaclleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIOAATh MpaBHia MpPU
paboTe ¢ yueOHbBIM U 1a0opaTOpHBIM 000PYJOBAHUEM;



YMEHUE KPUTHYECKH OLIEHUBaThb M HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTMYECKOro
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCIIIOBaHUH B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOIHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIeHUs, 00o0Imas
Ouonornyeckyro HMHGOPMALKMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmetHsble pe3yabTaThl OCBOCHUA yueOHOro npenmera «buonorus» é 11 knacce n0IAKHbI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosoruu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBaTh CO/ICP)KaHUE OMOJIOTHUECKUX TEPMUHOB U MTOHATHI: BT, TIOMYJISIIIHS,
reHO(OH], HBOJIONMS, MABIKYIIHME CHIIBI ((AKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, OSKOJIOTUYECKHE (AKTOPbI, HKOCUCTEMA, HPOAYLECHTHI,
KOHCYMEHTBI, PEyLIEHTHI, LIeNH MUTaHUs, SKOJIoruyecKas nupaMmua, ouoreoueHos, ouocgepa;

yYMEHME Hu3araTb Ouonoruueckue Tteopuu (3BomrounoHHass Tteopust Y. JlapsuHna,
CUHTETHYECKasl TEOpUs IBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxonacrsa K. M.
bapa, uepenoBaHus riaBHBIX HampaBiieHUH u myted sBomronuu A. H. CeBeprosa, yueHHs o
6uochepe B. U. BepHasckoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHME BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUS B OMOJIOTMU: HAOJIOJEHHE U ONUCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MpOBEAEHHE OHOJIOrHYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyU€HHBIX DPE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHusl, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHU3MBl, IIEPEHOCA BEUIECTB U MIOTOKA 3HEPTUU B 3KOCHCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH B
HKOCHUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHWOr€OXMMHMYECKMX IUKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YEeHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBIICHUH, JIJISI IPUHSTHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAIOIIUX JHOAEH, COOIMIOACHUS HOPM
IPaMOTHOTO TOBEJEHUSI B OKpYXaoIlleil NpUpoIHON cpene, MOHMMaHUE HEOOXOIMMOCTH
UCIIOJIb30BaHUs JOCTUKEHUM COBpEMEHHOM ouonoruu IS paloHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIEMEeHTapHble OMOJOrMYecKHe 3aJaud, COCTABISATh CXEMbI MEepeHoca
BEIIIECTB U YHEPIUU B IKOCUCTEMax (IIeTH MUTaHUs);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coOI0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTrO
COJIepKaHUs, BKIIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HMCTOYHHMKOB (CpeacTBa
MaccoBOi HWH(OpMaIMK, HAYYHO-TIONMYJSPHBIE MaTEpHaNIbl), pPacCMAaTpUBaTh TIJIOOAIbHBIC



9KOJIOTUYECKHE TTPOOIEMBbI COBPEMEHHOCTH, ()OPMHPOBATH IO OTHOIIIEHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC IHUCHMEHHBIE M YCTHBIC COOOIICHHs, 0000IIas
OMOJIOTUYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, T'PaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHuUe pa3iesioB H TeM KosimuecTBo yacos, DJIEKTPOHHBIE
n/n OTBOJIUMBIX (undposBbie)
HA 0CBOEHHE TeMbI o0pa3oBaTe/IbHbIE
pecypchl
bu6mmoreka [IOK
Pazoen 1 Buonozus kaxk nayka 2 https://m.edsoo0.ru/7f41c2
92
bu6mmoreka [IOK
1 BHOOrA B CHCTEME HAYK 1 https://m.edsoo0.ru/863e6
122https://m.edsoo.ru/86
3e632a
Mertoap! mo3Hanus xuBoi npuposl. [Ipaktudeckas padora Ne 1 bu6mmoreka [IOK
2 «Mcronp30BaHne Pa3IMUHBIX METOIOB MPU U3YYCHUH OMOJIOTHYSCKUX 1 https://m.edso0.ru/863e6
00BEKTOBY 122
bu6mmoreka [JOK
Pazoen 2 JKusvle cucmemol u ux opzanuszayus 1 https://m.edsoo.ru/7f41c2
92
Cmapmosas ouacnocmuxa. BUOTOTUYECKUE CUCTEMBI, TPOIECCHI U UX Bubmiorexa LIOK
3 isysene. 1 https://m.edsoo0.ru/863e6
564
bubmuorexa [JOK
Pazoen 3 Xumuueckuii cocmag u cmpoenue Knemku 7 https://m.edsoo.ru/7f41c2
92
bu6mmorexa [IOK
4 XUMHYeCKHuil cocTaB KIeTKH. Boja u MUHepabHbIe COn 1 https://m.eds00.ru/863e6

14e



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

5 benku. CoctaB u cTpoeHne OEIKOB

bubmuorexa [JOK
https://m.edso0.ru/863e6
b72

depMeHTH — Ouosornueckue Katanusatopsl. JlJabopatopuas padora Ne 1
6 «3yueHne KaTaIMTHYECKON aKTUBHOCTH ()ePMEHTOB (Ha MPUMEPE aMUJIA3bI
WJTU KaTajasbl)»

bubmuoreka [JOK
https://m.edso0.ru/863e6
b72

7 Vriesoasl. JIunuael

8 Hyxnennosbie kucnorsl. AT®

I/ICTOpI/IH " MCTOABI U3YUCHUS KIICTKH. Knerounas TCOpHU:. Kierka kak

bu6mmoreka [JOK
https://m.edso0.ru/863e6
870

bubmuorexa [JOK
https://m.edso0.ru/863e6
dsc

bubmuorexa [JOK

9 https://m.edso0.ru/863e6
L[EeJIOCTHAS JKHUBasl CUCTEMA
e88
Crtpoenue aykapuoTudeckoi kietku. Jlaboparopnas padora Ne 2 «M3yuenue
10 CTPOEHHUSI KJIIETOK PaCTeHUH, )KUBOTHBIX, TPUOOB U OaKkTepHil 1o

MHKPOCKOIIOM Ha I'OTOBBIX MUKPOIIPCIIApaTaX U UX OITUCAHUCH

Pazoen 4 ’Kuzneoeamenbnocmso Kiemxu

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c2
92

bubmuorexa [JOK

11 OOMeH BelIecTB WU METa00IU3M https://m.edso00.ru/863e7
66¢

12 Ilony20006as koHmponvhas paboma
bu6mmorexa [IOK

13 dotocuHTe3. XEMOCHHTE3 https://m.edsoo.ru/863e7

c98



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

bubmuorexa [JOK

14 DHepreTuyeckuii 0OMeH https://m.edso0.ru/863e7
aae
JKu3HeHHbI UK KIeTKu. Jlenenne kinetku. Murtos. JlabopaTopHas pabora bubnmoreka [JOK
15 Ne 3 «HabmroieHre MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX https://m.edso0.ru/863e7
MUKpOIIpenapaTax»» dc4
bu6mmoreka [JOK
16 buocunres Oenka. Peakius MaTpU4HOTO CHHTE3a https://m.edso0.ru/863e7
96e
bubmuorexa [JOK
17 Tpancsius — OrocuHTE3 OeKa https://m.edso0.ru/863e7
96e
bubmuorexa [JOK
Pazoen 5 Pazmuoosicenue u unOusUOyaibHoe pazeumue op2aHu3mos https://m.edsoo.ru/7f41c2
92
bu6mmoreka [IOK
18 Hexuerounbie pOpMBbI )KU3HU — BUPYCHI https://m.edso0.ru/863e7
940
bu6mmorexa [IOK
19 ®DOopMBI pa3MHOKEHHST OPraHU3MOB itps://m.eds00.1/863c8
1b6https://m.edsoo.ru/86
3e831e
bubmuorexa [JOK
20 Meiio3 https://m.edso0.ru/863e7f
4a
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIeToK. OmiogoTBopenue. JlabopatopHast bubnuoreka [IOK
21 pabota Ne 4 «3y4yeHne CTpOEHUS MOJOBBIX KJIETOK HAa TOTOBBIX https://m.edso0.ru/863e8

MHUKpOITpenaparax»

1b6



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

bubmuorexa [JOK

22 WuauBryanbHOE Pa3BUTHE OPraHU3MOB 1 https://m.edso0o.ru/863e8
436
bubmuoreka [JOK
Pa3zoen 6 HacneocmeeHHOCHIb U USMEHUUBOCHLL OPZAHUIMOG 8+1 https://m.edsoo.ru/7f41c2
92
bu6mmoreka [JOK
23 ['eHeTHKa — HayKa O HACJIEJICTBEHHOCTH U M3MEHUYHMBOCTH 1 https://m.edso0.ru/863e8
62
bubmuorexa [JOK
24 3aKOHOMEPHOCTH HaCIIeI0BaHMsI TPU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHUE 1 https://m.edso00.ru/863e8
878
bubmuorexa [JOK
25 JuruOpuHOE CKpeIMBaHKe. 3aKOH He3aBUCHMOI'O HaclIeJIOBAHHS TPU3HAKOB 1 https://m.edso0.ru/863e8
9a4
CuermuieHHOE HaclenoBanue npusHakoB. JlaboparopHas padorta Ne 5 bubnuoteka [JOK
26 «M3yueHne pe3yapTaTOB MOHOTHOPUIHOTO M JUTHOPUIHOTO CKPEIIUBAHUS Y 1 https://m.edso0.ru/863e8
Ipo30(HIIBI HA TOTOBBIX MUKpPOIpEnapaTax» c60
bu6mmorexa [IOK
27 I'enernka nona. HacnenoBaHue Npu3HaKoB, CIEIUICHHBIX C MTOJIOM 1 https://m.edso0.ru/863e8
c60
N3menunBocth. HenacnenctsenHas n3MeHUnBOCTh. JlabopaTtopHas padota No bubmuorexa [JOK
28 6. 3yuenne MmonuuKamoOHHON H3MEHYUBOCTH, IOCTPOCHHE 1 https://m.edsoo.ru/863e8
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM» efe
29 HacnencrBenHast usMeH4nBOCTb. JlaboparopHas padota Ne 7. « AHanu3 1 ﬁ;g:j;;;z;zi?ﬁ/ 86368

MYyTali y 1po30(HIIbl Ha TOTOBBIX MUKPOIIpEnapaTax»

efe



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK

30 ['eHeTnka yenoBeka. 1 https://m.eds00.ru/863e8
d78
31 Tooosas konmponvras paboma 1
bu6mmoreka [JOK
Pazoen 7 Cenexuusn opeanuzmos. Ocrnoevl 6uomexnonozuu 3 https://m.edsoo.ru/7f41c2
92
bubmuorexa [JOK
32 Cerneknus Kak HayKa U MpoIecc 1 https://m.edso0.ru/863e9
214
bu6mmoreka [IOK
33 MeTo/bl ¥ IOCTHKEHUS CEJICKIIUH PACTCHUI U )KUBOTHBIX 1 https://m.edso0.ru/863e9
214
bu6mmoreka [IOK
34 BroTexHOJI0THs KaK OTpacib MPOU3BOJICTBA 1 https://m.edso0.ru/863e9
336
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KUIIACC

Ne HaumeHoBaHuUe pa3iesioB H TeM KoauuecTBo DJIEKTPOHHBIE
n/n 4acoB, (undposbie)
OTBOIHMBIX o0pa3oBaTe/IbHbIE
HA 0CBOEHHE pecypchl
TeMBbI
bub6nmoreka [IOK
Pazoen 1 Jeonroyuonnasn ouonous 9 https://m.edsoo.ru/7f
41cc74
bubnunoreka LIOK
1 DBOJIIOLIUS M METOJIbI €€ N3YUCHUS 1 https://m.eds00.ru/86
3ea20e
bubnunoreka LIOK
2 Hcropus pa3BUTHs NPEICTABICHUI 00 3BOIIOIHH 1 https://m.edso0.ru/86
3e9570
Bxoounas ouacnocmuxa. bubmoreia LIOK
3 MHKpOBOTIOLILA. 1 https://m.edso0.ru/86
3e9cle
[Momynsimus Kak 3JIeMEHTapHas €IUHKIIA BUA U 3Boronnu. JlabopaTopHas pabora Ne bubmroreia LIOK
4 1 https://m.edso0.ru/86
1 «CpaBHeHHE BUIOB IO MOPHOJIOTHUECKOMY KPUTEPUIO»
3e99c6
bubnunorexa LIOK
5 JIBuoKkyIye cuibl (3NeMeHTapHbIe PaKTOPBI) IBOIOLUN 1 https://m.edso00.ru/86
3e9dad
but6mmorekxa [IOK
6 EcrectBeHHbIi 0TOOp U €10 GOpMBI 1 https://m.edso0.ru/86

3e9ed0



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0

Pe3ynbTaThl 3BOIONMH: IPUCTIOCOOIEHHOCTh OPraHU3MOB U BU1000pa30BaHMUE.

bubnunorexa LIOK

7 JlaboparopHas pabora Ne 2 «Omrcanue NpUCIOCOOIEHHOCTH OpraHu3Ma U eé 1 https://m.edso0.ru/86
OTHOCHTEJIBHOTO XapakTepay 3e9fde
bubnunorexa LIOK
8 HampaBneHus ¥ myTH MaKpPO3BOJIIOLIUH. 1 https://m.edso0.ru/86
3e9cle
9 HeobpaTumocTs 3BOIIONNN 1
bubnuoreka [{OK
Pazoen 2 Boznuknosenue u pazeumue ycu3nu Ha 3emie 9+1 https://m.edsoo.ru/7f
41ccr4
10 Wcropus xu3Hu Ha 3emiie U1 METO/Ibl €€ U3yUeHus 1
bubnuoreka [{OK
11 ['MnoTe3sl MPOUCXOKACHHS KU3HU HA 3eMIIe 1 https://m.edso0.ru/86
3eabab
bubnmorexa LIOK
12 PazBuTHe xn3HU Ha 3emIie 1o dpaM U Mepruoiam 1 https://m.edsoo.ru/86
3eabbe
OCHOBHBIE ATAIbI YBONIOLMH PACTHUTEILHOTO M )KUBOTHOTO Mupa. [IpakTiyeckast bubnuoreka LIOK
13 pabota Ne 1 «/3ydeHne MCKONAeMBIX OCTATKOB PACTEHH U JKUBOTHBIX B 1 https://m.edsoo.ru/86
KOJUTEKLIUAX ) 3ea8hc
bubmmorexa [IOK
14 CoBpeMeHHast CHCTeMa OPraHUYEeCKOTo MHpa 1 https://m.edso0.ru/86
3ead8e
but6mmorekxa [IOK
15 DBOJIOIHS YeTOBeKa (AaHTPOIIOTeHE3) 1 https://m.edso0.ru/86

3eac2c



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c

bubnunorexa LIOK

16 JIBrokymie cuitbl ((haKTOphl) aHTPOIIOTCHE3A 1 https://m.edso0.ru/86
3ead44
17 OCHOBHBIE CTaIMM 3BOJIOLIMH YEJIOBEKA 1
bu6nmoreka [IOK
18 YesoBeueckre pachl U MPUPOJIHBIE aIalTallMK YeI0BEKa 1 https://m.eds00.ru/86
3eaea?
19 KontposbHas paboTa «BO3HHKHOBEHUE U PA3BUTHE KU3HU HA 3eMIIe» 1
bubnunoreka LIOK
Pazoen 3 Opzanusmol u oKkpyscarowasn cpeoa 5 https://m.edsoo.ru/7f
41cci4
20 OKOJIorus Kak HayKa 1
bubnuoreka [{OK
21 Cpelnbl 00MTaHHS U KOJIOTHYECKHE (DaKTOPBI 1 https://m.edsoo.ru/86
3eafec
Abuotnueckue pakropsl. Jlaboparopnas padora Ne 3. «Mopdonorunueckue bubnmnoreka HOK
22 0COOEHHOCTH pacTeHUH U3 pa3HbIX MeCT oOouTaHusy». JlaboparopHas padora Ne 4. 1 https://m.edsoo.ru/86
«BrnusiHUE cBETa Ha POCT U pa3BUTHE YCPEHKOB KOJIEYCa» 3eb10e
bubmmoteka IIOK
23 buornueckue GhakTopbl 1 https://m.edso0.ru/86
3eb348
24 DKOJIOTHYECKHE XapaKTepUCTUKH momysiiiui. [Ipaktudeckast pabota Ne 2 «IToacuér 1
IUTOTHOCTH TIOTYJISIIHI Pa3HbIX BUOB PACTECHHI»
bubnunotexa LIOK
Pazoen 4 Coobwecmea u Ixonozuueckue cucmemol 9+1 https://m.edsoo.ru/7f

41cc74



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

bubnunorexa LIOK

25 Coo0i1mecTBa OpraHu3MoOB — OHOLIEHO3 1 https://m.edso0.ru/86
3eb46a
bubnunorexa LIOK
26 DKOJIOrMYECKHE CUCTEMBI (3KOCUCTEMBI) 1 https://m.edso00.ru/86
3eb46a
OCHOBHBIE TIOKA3aTeNIM YKOCUCTEMBI. DKOJornyeckue nupamuibl. CBoicTBa bubmorexa HOK
27 sxocuctem, CyKiecens 1 https://m.eds00.ru/86
3eb5fa
28 Hmoecosas konmponvras paboma 1
29 [Ipupoanslie 3xocucTEMBI 1
bubnuoreka [{OK
30 AHTPONOTCHHBIE YKOCUCTEMBI 1 https://m.eds00.ru/86
3ebb5e
bubnmorexa LIOK
31 buocgepa — riobdanpHas skocucTeMa 3eMITH 1 https://m.eds00.ru/86
3ebd16
32 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHochepbl 1
bubmmoteka IIOK
33 YenoseuecTBo B 6nochepe 3emiin 1 https://m.eds00.ru/86
3ebale
34 Cocyl1iecTBOBaHUE MPUPOJIBI U YETIOBEYCCTBA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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https://m.edsoo.ru/863ebd16
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