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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyainbabie nojoxenus @I'OC COO o B3auMooOYCIOBIEHHOCTH LeNed, COAep)KaHUs,
pe3yibTaToB O0y4eHHs U TpeOOBAHMH K YPOBHIO IOJArOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS O crennpuke OMOJIOrHuH,
e 3HAYCHWU B TO3HAHMU >KUBOH MPHUPOJBI M OOECIEUEHHH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEAEICHbl OCHOBHbIE (DYHKLIUU MPOrpaMMBbl
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosnoruu AaéT MpeacTaBieHUE O LelsaX, 00 olmel crparerun o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH ydeOHoro mpenmera «buomorusy,
onpenenser 00sA3aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpelielieHue I0
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUS y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeJIbHOrO IMpolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B nmporpamme no OHOJOrMM TakKe YUYMTHIBAIOTCS TpPeOOBaHMS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN A€ATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaroImuxcs mno
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
IPEEMCTBEHHOCTH B HW3YyYeHUH Ouonoruu, Omaromaps dYeMy B HEW MpOCMaTpUBaeTCA
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
OpeACTaBIeHUH O 370pOBOM 0OOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHEM OOMIEOMOIOTHYECKUX TEOpHH, a TaKkKe
3HAHUM O CTPOCHUU )KUBBIX CUCTEM Pa3HOI'0 PAHTa U CYIIHOCTH OCHOBHBIX IIPOTEKAIOIIUX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYEHHBIX
3HAaHUH B OBCEHEBHOM JKU3HHU Ul pEIIeHUs MPUKIIAIHBIX 33134, B TOM 4HCie: MPO(QUIaKTHUKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHUCTBEHHOHM JEATENBPHOCTH 4YEJIOBEKAa HAa COCTOSHHE MPHPOTHBIX H
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUH JUIs pEelIeHUs
OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYecKOro o0pa3oBaHus, KOTOpas Mpeanosaraer
dopmupoBaHHEe y O0YYarOIUXCsS CIIOCOOHOCTH aaNnTHPOBAThCS K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (hopMupoBaHHe Yy OOy4arOIIMXCsl NMPEACTaBIEHUI O HAydyHOW KapTHHE MHDA,
pacmpsieT ¥ 0000IIaeT 3HaHHUSI O KUBOW MPUPOJE, €€ OTIMIUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
¢dbopMupoBanus (GYHKIIMOHATIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOr0 M 0Oe3omacHoro odpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bombmoe 3HaueHWe OWOJIOTHS HMMEET TaKKe Ui pPEIIeHHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oomuiero oopa3oBaHus, CoUanu3au odyJaromuxcs. M3ydyenne
ononoruu obecrieynBaeT YCIIOBHS TUTst dbopmupoBaHuUs MHTEJUICKTYabHBIX,
KOMMYHHUKAIIMOHHBIX M MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpBhl, CIOCOOCTBYET
UHTETpaluy OMOJIOTHYECKUX 3HAHUHU C TMPENCTABICHUSMH W3 JIPYTUX YYEOHBIX MPEIMETOB, B
YaCTHOCTH, (pU3HUKH, XUMUU U Teorpaduu. Ha3BaHHbIE MONOKEHUS O MpelHa3HAYeHUH Y4eOHOTro



npenvera «buoNOTHs» COCTaBUIM OCHOBY JUIS ONPEIENICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYphI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOW nesTenbHocTH. Ocob0e MECTO B ATOM CHUCTEMe 3HAHUI
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS y4eOHOro Marepuaga B TporpamMme Mo OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
J)KUBOM TPUPOABI, O €€ YPOBHEBOM OpraHuM3alyMd W 3BOJIIOUMH. B COOTBETCTBUM C 3TUM B
CTpYKType ydeOHOoro npeamera «buonorus» BBIIEICHBI CIEAYIOUINE COJIepKaTelbHbIC TUHUU:
«buonorus kak Hayka. MeToibl HAy4yHOTO Mo3HaHUM», «KieTka kak OMOIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouonornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHHYeCKOro MUPa,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHI HCIONIb30BaTh 3TU 3HAHMSI JJIsi TPAMOTHBIX JEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW IIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

JlocTuxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIEAYIOINX 3a1au:

OCBOEHHE OOYYalOIIUMUCA CHCTEMbl 3HAHUW O OHOJOTMYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBUiax, CIYKallMX OCHOBOH I (OpPMUPOBAHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJaX HaydyHOTO IO3HaHUS,
CTPOCHHMHM, MHOTO00pa3suU M OCOOCHHOCTSIX >HBBIX CHCTEM pa3HOTO YPOBHS OpraHU3alllH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dbopmupoBaHre y OOyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0JI0B K U3YYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aIUu;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOJTYYCHHBIX IPU U3YUYEHUU OUOJIOTHH;

dbopMupoBaHne y OOYYArOUIUXCS YMEHUW HWILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUM B MPAKTUYECKON [EATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCMHUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIOBEKOM >XHBOW MPHUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHWE IIEHHOCTU OMOJIOTMYECKUX 3HAHWUN JIJISl TOBBIIICHUS YPOBHSI IKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNUE TPHOOPETEHHBIX 3HAHWW W YMEHUW B TIOBCEJHEBHOM JKW3HH IS OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHWIO K OKpYXarollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucteme cpennero obmiero oopasoBanus «buonorusy, nsydaemast Ha 6a30BOM ypOBHE,
SBJISIETCSI 00S3aTENIbHBIM YUEOHBIM TIPEAMETOM, BXOJSIIUM B COCTAaB MPEAMETHON o00iacTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojorny Ha 6a30BOM ypOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJIUTCS
68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).



YUYET PABOYEM TPOTPAMMBI BOCITUTAHUS

Peanuzanus BOCIUTATENBHOIO MOTEHIMANA YPOKOB OMOJOTMM (YPOUHOM JESTEIbHOCTH,
ayJUTOPHBIX 3aHATUH B paMKaX MaKCHUMaJbHO JIOIYCTUMOW  y4eOHOHW  Harpy3ku)
IIPElyCMaTPUBAET:

MaKCHUMaJIbHOE HCIIOJIb30BaHUE BOCHHUTATEIBHBIX BO3MOXHOCTEH COIEp)KaHHs Y4eOHOTro
Kypca g (OpMUpPOBaHMS y OOYy4yaroIIMXCS POCCHUMCKMX TPaJULHOHHBIX JIYXOBHO-
HPaBCTBEHHBIX M COLMOKYJIBTYPHBIX LIEHHOCTEH, POCCUMCKOIO MCTOPHUYECKOTO CO3HAHMS Ha
OCHOBE HCTOPUYECKOIO IPOCBEIIECHUsS; I0A00p COOTBETCTBYIOILEIO COJAEP/KAHHUS YpPOKOB,
3aJJaHHii, BCIOMOTATEIbHBIX MAaTePHAIIOB, TPOOJIEMHBIX CUTYalUl ISl 00CYKICHUIA;

YUYE€T LIEJEBBIX OPUEHTHUPOB PE3YyJIbTATOB BOCIUTAHUSA B ONPEACICHUU BOCIMUTATEIbHBIX
3a71a4 YPOKOB, 3aHATHI;

BKJIIOYEHUE YUYUTEISIMH B KOHCIEKTHI (TEXHOJOIMYECKHE KapThl) YpPOKOB TEMAaTHKU B
COOTBETCTBUH C KaJCHJAPHBIM INIAHOM BOCIIUTATEIBHOIN paboThI;

BbIOOp METOJI0B, METOJUK, TEXHOJIOIMH, OKa3bIBAIOIIMX BOCIHUTATEIBHOE BO3/EHCTBUE HA
JUYHOCTb B COOTBETCTBUM C BOCIMTATEIbHBIM HJEAJIOM, LEIbI0 M 3aJadyaMU BOCIUTaHHI,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIUTAHUS; PEATU3aLUI0 IPUOPUTETA BOCIUTAHUSA B
y4eOHOM JeSATENHHOCTH;

IpUBJICUEHHE BHUMAHUSA OOYYaAIOUIMXCS K IIECHHOCTHOMY AacCIEKTy M3y4aeMbIX Ha ypOKax
IPEIMETOB, SIBJICHUH W COOBITUH, WHULMUPOBAHUE OOCYXJAECHUH, BBICKA3bIBAHUNM CBOETO
MHEHHUs, BBIPAOOTKM CBOETO JIMYHOCTHOIO OTHOUIEHUS K HM3y4aeMbIM COOBITUSIM, SIBICHHSM,
JMLAM;

OpPUMEHEHHE HMHTEPAKTUBHBIX (GopM  yd4eOHOM paboThl -  HMHTEIJIEKTYaJIbHBIX,
CTUMYJIMPYIOIIMX IIO3HABATEIbHYI0 MOTHBALMIO, WIPOBBIX METOJMK, IHCKYCCHM, IArOIIMX
BO3MOXHOCTh IPHOOPECTH OIBIT BEAEHUS KOHCTPYKTMBHOI'O JMAJIOra; TPYNIOBOW pabOThI,
KOTOpas YYUT CTPOHWTH OTHOIICHWS W JEHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET pa3BUTHIO
KPUTHYECKOIO MBILUICHHUS;

noOyxieHue OoOyJaromuXcsi COOJMI0JaTh HOPMBI TIOBEACHHWS, MpaBUia OOIIEHHS CO
CBEpCTHUKAMM M TEJarorndeckUMu paOOTHHKAaMHU, COOTBETCTBYIOIIME YKJIQAYy IIKOJIBI,
YCTaHOBJICHUE M MOJIEPKKY J0OpOKeIaTeIbHON aTMochepsr;

OpraHu3allMl0 HACTAaBHUYECTBA MOTHMBUPOBAHHBIX U 3PYIMPOBAHHBIX OOYYAIOLIUXCS HaJ
HEYCIIEBAIOIIMMU  OJIHOKJIACCHUKaMHM, B TOM YHCIE C OCOOBIMH 00pa3oBaTElbHBIMU
HOTPEOHOCTAMH, JAIOLIEr0 OOyYaIOUIMMCS COLMAIBHO 3HAYMMBIN OMNBIT COTPYIHMYECTBA U
B3aMMHOM ITOMOIIIH;

UHULIMMPOBAaHUE U MOJACPKKY MCCIEIOBATENbCKON JESATEIbHOCTH O0yJaromuxcs,
IUITAHUPOBAHUE U BBIIIOJHEHHE  WHIMBHIYAJIBHBIX U TPYNIOBBIX POEKTOB BOCIIUTATEIBHON
HaIpPaBJIEHHOCTH.

IIVIAHUPYEMBIE PE3VJIIBTATbBI OCBOEHUsA YYEBHOI'O IIPEJIMETA
«BHOJIOTUsl» (BA30BBII YPOBEHD)

Cornacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4arouMuUCs TPOrpaMM CpeaHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMUYHOCTHBIX pE3yJIbTaTOB OCBOEHHMs IpenmMera «bHonorusy BbIIEICHBI
CIIEAYIOIIME  COCTAaBJIAIONIME: OCO3HAHUE OOy4YarOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPEAEIEHUIO,
HaJIMYyue MOTHBAIMM K OOy4YeHUIO0 OWOJIOrUH, LEJeHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXJIeHUI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHUS
OMOJOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOy4aroUIMXcs PYKOBOJACTBOBAThCS B



CBOCH  JEATCNBHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TIPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJM4Me SKOJOTMYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH IIEJIU ¥ CTPOUTH )KU3HECHHBIC TUTAHBI.

JInaHOCTHBIE pe3ynabTaThl OCBOCHMs Npeamera «buonorus» nocTUraroTcs B €IUHCTBE
yueOHOM W BOCIHUTATEIHHON NEATEIHHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPHUYECKUMU U JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3WMIUU JHUYHOCTH, MATPHUOTU3MA,
YBOXCHHSI K 3aKOHY W IPABOIOPSIKY, YEJIOBEKY TPyJa U CTAPIIEMY OKOJEHUIO, B3aMMHOTO
YBaXEHUsI, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O U  TPaJulUsaM
MHOTOHAaMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpele.

JInaHOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKICHHUIA, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
pacuIiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE Peau3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIILHOMN IEATEIIHHOCTH, B TOM YHCJIC B YACTH:

1) rpakaIaHCKOro BOCIIHTAHUS:

Cc()OPMUPOBAHHOCTh  TPAKIAHCKOW TO3UIMU  OOYYAIOIIETOCsl KAk AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIIMOHHBIX IpaB H OOS3aHHOCTEH, yBaXCHHWE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH JIEATEIHPHOCTH MPHU CO3JIaHUU YICOHBIX MPOCKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNSATh COOCTBEHHYIO TMO3HUIIMI0O TI0 OTHOILIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMECHHE YYUTHIBATH B CBOMX JCWCTBHSIX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pasHbIMU yOEXKICHUSAMH, KYJIbTYPHBIMH LIEHHOCTSIMH U COLIMAJIbHBIM
MTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIONHEHHUS YUeOHBIX,
MO3HABATEIIBHBIX M UCCIIEJAOBATEIBCKUX 3aJla4, YBAXKUTCIHHOTO OTHOMICHUS K MHEHHIO
OTIIMOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATSIIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON UICHTUYHOCTH, MMATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH meped PoauHOMN, ropaoctu 3a CBOM Kpaid, CBOIO
Poauny, cBOM S3BIK U KYJIBTYPY, MPOILIOE M HACTOSIIICe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHHEe K TPUPOJHOMY HACIHEAUI0 U TaMSATHUKAM MPUPOJBL,
JTOCTIKEHUSM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJAQJ POCCUUCKUX YYEHBIX B CTAaHOBIIEHHE U pa3BUTHE
OMOJIOTHH, TOHUMAaHWS 3HAYCHUsT OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B JKU3HU YCIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujciHas yOeXKIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO | 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX [IEHHOCTEH POCCUICKOTO HApOIa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMEBI M IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUUBOTO OYIYIIETO;



OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEM CEMEHHOM U3HHU B COOTBETCTBUHU C TPAJULIMIMH HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICUCTBHS )KUBOM MIPUPOJABI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B PAa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuvyeckoro BocnuTaHus, (OPMHMPOBAHUA  KYJbTYPbl 310POBbS H
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHHE U peaju3alus 3J0pOoBOro u 6e30MmacHoro oopasa *u3HU (340pOBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKHUX TMPABWI M HOPM, COAIAaHCUPOBAHHBIN PEKUM 3aHATHH U OT/ABIXA,
perynsapHas (Qu3nMyeckas aKTHUBHOCTb), OEPEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJI HWHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3/I0POBbIO M KU3HU JTIOJCH;

OCO3HAaHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYCK (YHMOTPEOICHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0II00HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIbHO  BBINOJHATH — TAaKYIO
JIeATEIbHOCTb;

UHTEpEC K pa3myHbiM chepam mpodecCHOHATBLHON ACSITeNTbHOCTH, YMEHHE COBEPINAThH
OCO3HAHHBII BBIOOp Oyay1eii mpodeccruu u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

FOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpa30BAaHUIO Ha MPOTSKEHUH BCEU
JKU3HHU;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH I1[eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIIEHHE YPOBHS SKOJOTHYECKOW KYyIbTYphl: MPHOOPETEHHE OMbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TOCIEJCTBUN SISl OKPYKAIOLIEH CPeJIbl;

OCO3HaHHUe TI00aTBHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel X peleHus;

CIOCOOHOCTH MCIIOJIB30BaTh MPUOOpPETAEMBbIe MPU U3YyYEHUU OUOJIOTUU 3HAHHS U YMEHHS
IpU pelIeHuu MPoOJEeM, CBS3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0ICHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTHUBHOE HEMPUSATHE JEUCTBHUM, MPUHOCIIIMX BpPEI OKpYXKAIOIIEeH MPUPOTHON Cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HYKOJIOTMYECKUE MOCIEACTBUS MPEINPUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJU4Khe pPa3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOH KYJIbTYphl, OIBITA
JEATETLHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS WMH B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COLMAIbHOM MpaKkTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKM M OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHMaliore KYIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIBTYphI KaK CpPEJICTBA B3AUMOJICHCTBUS
MEXY JIOJIbMH U TIO3HAHKS MUDA;



NOHMMaHue cnenu(uku OHONOrMM Kak HAyKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpYKarolleM
MHUpe KaK O E€IUHCTBE NPUPOABI, 4YeIOBeKa U oOmecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH M PEeLICHUH IPOOIeM COXPaHEHHs! IPUPOTHOIO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JUISI COBPEMEHHOW LMBUIIM3AIMU: 00eCIeUeHUs
HOBOI'O YPOBHS pa3BUTHs MEIMILIMHBI, CO3JaHME NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pematb pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUYECTBA, MIOMCKA IyTEeH BBIXO/a U3 TI00aTBHBIX
9KOJIOTHYECKUX MPoOsIeM U obecrieueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PALlMOHATIBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHUX 3HAHMH B LIEJSX HOBBIMIEHUS 00Iei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIMOHAJIHLHOU
IpPaMOTHOCTH 00y4JaroLuxcs, GopMupyemMoi npu U3y4eHuu OnoJIoruu;

NOHMMaHHUE CYHIIHOCTH METOJOB IMO3HAHHUS, HCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJydyaeMble 3HAHUS I aHaiau3a U OOBICHEHUS SBICHUN
OKpPY)KAaIOIIET0 MHpa M NPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHBIE
3aKJIIOYCHHsT HAa OCHOBE HAayYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJy4eHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIHO HCIOJb30BAaTh OMOJIOTMYECKUE 3HAHUA JJIS  pPELICHUs
npo0JeM B peabHBIX KU3HEHHBIX CHTYallUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEe]IbHOCTH, FOTOBHOCTh OCYLIECTBIATH MPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO JeSITEIbHOCTh HHIANBHIyaTbHO U B TPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUI0 U CaMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYE€HUIO HOBBIX 3HAHHWH IO OHWOJOTMM B COOTBETCTBHHM C >KW3HEHHBIMHU
MOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ylbTaThl OCBOEHUS ydeOHOro mpeamera «bHOJIOTHS» BKIIOYAIOT:
3HAYMMBbIE 1T (DOPMHUPOBAHHUS MHPOBO33PEHUS OOYyYAIOMIMUXCA  MEXKIUCIUIUIMHAPHBIE
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SBIIEHUE, TPOIECC, CHCTEeMa, HAy4YHBIM (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, WCCIIeIOBaHNEe, HAONIOJCHUE, U3MEpPEHUE, DKCIIEPUMEHT U JPYruX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATHBHBIC, PETYIATHUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OO0YyJarouuxcs,
CHOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpPCaJIbHbIE Yy4YeOHBIC IEHCTBHS B IIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.

MeranpenmMeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbl CpEIHEro oOIero oOpa3oBaHUs
JIOJIKHBI OTpaXaTh:

OByaieHue YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU /I€HiCTBUSIMM:

1) 6a3oBble JOTHYECKHUE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIB30BaTh TIPH OCBOCHWUW 3HAHWW NPHUEMBI JIOTHYECKOTO MBINIICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 000OIIEHHUs), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHATUH (BBIIETATH UX XapaKTePHBIE MPU3HAKH, YCTAaHABIUBATDH CBSI3U C APYTUMHU TOHATHSIMU);

ONpEeNeNsATh LENu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YNIBTATHI ACATEIHHOCTH C MIOCTABICHHBIMU IEJISIMU;

MCIIONIb30BaTh OMOJIOTHYECKUE TOHSTHS Uil OOBACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPO/IBI,



CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTHBHBIC, JICIyKTHBHbIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pacCMaTpUBAEMbIX SBICHUAX, (OPMYIUPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILIEHWHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMI Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaTeIBaTh IUIaH PEUICHUs IPOOJIEMBI C YUETOM aHAIN3a UMEIOLIUXCS MaTepUAJIbHBIX
U HEMaTepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEINSIM,
OLIEHUBATh PUCKH ITOCIEICTBUI €S TEIbHOCTH;

KOOPJAMHUPOBaTh M BBIIOJHATH pabdOTy B YCIOBHUAX pEaJbHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHS:

BJIa/IETh HAaBBIKAMM yYEOHO-UCCIIEOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspelnieHus npoodsieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB
pelIeHHs IPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/IOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIbHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIpETalnd, MPEoOPa30OBaHUIO U MPUMEHEHHIO B YUEOHBIX CHUTYAIMsIX, B TOM YHCJE IPH
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dopMUpOBaTh HAYYHBIH THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJOTUEH, KIIFOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BATENBHOU IEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJISITH [PUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
TUNoTe3y €€ pelleHHs, HaXOAWTb AapryMEHThl [UI JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh LEJICHAIIPABICHHBIM MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npoecCHOHANBHYIO CPey;

YMETh IEpPEeHOCUTh 3HAHWs B [IO3HABaTEJIbHYID M  MPAKTUYECKyI0 o0iacTu
KU3HEJEATEIIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE MWJEM, MNpeJlaraTb OpPUTMHAIBHBIE MOJXOAbl U PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nHpopManmeii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHMKAX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NpU IOHCKE M OTOOpe
O6uonornyeckoit MHGopMaIK, He0OX0IUMOH /7S BHITIOJTHEHUS YUeOHBIX 3a/]1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (QOpMYy MpeAcTaBIeHUS OHOJIOrHYEeCKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCIIOJIh30BaTh HAyYHBIN SI3bIK B KA4eCTBE CpEJACTBa NpH paboTe C OHMOJOTHYECKOM
uHpopMaLKell: TPUMEHATh XUMHUYECKHe, (PU3UYecKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,



dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CHUMBOJINYECKUE CPEACTBA HATIIAIHOCTH;

BJAJCTh HABBIKAMU pACIO3HABaHUS M 3alIMTHl WHpOpMaUWU, HHPOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OgiaieHHe YHHBePCAJIbLHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

1) o6menne:

OCYILIECTBIISATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBAaTh
CY)KJICHHsI OTHOCHUTEIIBHO BBIIIOJHEHUs INIpeaIaraéMod 3aJadyd, Y4MTbIBaTb MHTEpPEChl U
COINIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlMi, yMETh CMAryaTh KOH(MIUKTH U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIOACH, MPOSIBIIATh YBAKHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHMEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh INPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThl IpU
pemeHnn OMoIorndeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOJMMOCTD MTPUMEHEHHS TPYIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH peLLICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATEIBHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATHh HAEHU C IMO3WULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJIEHUE B pPA3IMYHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCMOJIb30BaTh OMOJOTMYECKHE 3HAHUS [UI BBIABICHHMS NpoOJIeM M HUX pEUIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOWIIEHUIO K KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBAaTH COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENBbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PelIeHUs MpoOIeMbl ¢ YIETOM MMEIOIIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IIMPOKOM PYIUIMH B Pa3HBIX 00JACTIAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.



2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JCATCIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIJICTh HABBIKAMH TI03HABATEILHOU PeICKCHU KaK OCO3HAHHSI COBEPIIIAEMbIX JCHCTBUIA
N MBICIIMTCIIbHBIX MTPOLECCOB, UX PC3YJILTATOB U OCHOBaHHfI, HUCITIOJIB30BATh HpI/IéMBI pe(l)J'ICKCI/II/I
TSl OLICHKU CHTYAI[MH, BHIOOpA BEPHOTO PEIICHUS;

YMCTH OLICHUBATb PUCKHU U CBOCBPCMCHHO NPUHUMATL PCHICHUA 110 UX CHUKCHUILO,

NPUHUMATh MOTHBBI M PT'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB IS TEIbHOCTH,

3) npuHsATHE CedsI M APYTrUX:

NpUHUMATH ce0s1, MOHUMast CBOM HEJOCTATKU U JOCTOMHCTBA;

[IPUHUMATb MOTHUBBI U apT'yYMEHTBI APYTUX [IPU aHAIIU3€ PE3YIbTAaTOB AEATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JAPYTUX Ha OMIHOKH;

pa3BUBATh CIIOCOOHOCTH TIOHUMATh MHUP C IMO3UIMU APYrOro 4eI0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3ynapTaThl ocBoeHus nporpaMMmbl COO no 6uosoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonaorus» HaydHble 3HAHMS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOECHMIO, HMHTEpPHpPETAMUd U MPeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSTEAbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHHIO 3HAHUH B Pa3JIMYHBIX Y4E€OHBIX
CUTyallusiX, a TaKK€ B pPEAJbHBIX >KU3HEHHBIX CUTyallUsX, CBS3aHHbIX ¢ Ouojorueil. B
nporpaMMe INpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHBI 10 roJjaMm 00yueHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAayYHOIO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [yl PEeLIeHHs KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJIEPKaHWE OMOJOTUYECKMX TEPMUHOB U MOHATUM: KU3HB, KJIETKa,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHUue DHEPruu), ToMeocTa3
(camoperynsiuusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEIECHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHas, MyTalllOHHas,
[EHTpaJlbHasl JI0TMa MOJeKyIsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 leHTpaxX MHOT0OOpas3us U MPOUCXOKICHUS KyIbTypHBIX pacteHuil H. U.
BaBuioBa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJAaMH HAayyHOrO MO3HaHUS B OMOJIOTMU: HAOIIOJAEHHWE M ONHMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUH, OpraHu3alys W MpOBeIeHHE OHOJOTHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK NPOKApPUOT U JYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IPEBpallCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIIOIOTBOPEHHS, PAa3MHOKEHUSI, WHANBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSAThH MOJTY4YECHHbIE 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUM, /111 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00eCTIeYeHUs
0€30IIaCHOCTH CBOETO 3J0POBbS U 3/I0pOBbSl OKPYXKAIOIUX JIOJEH, COONIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUS B OKpYXaolleil NpUpoIHON cpene, MOHMMaHUE HEOOXOIMMOCTH



UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ul PallOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelaTh 3JIeMEHTapHbleé TeHETHYEeCKHe 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpellMBaHUe, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTS IpEJICKa3aHMsl HAaClIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBIIOJHATH JJAOOpATOpHbIE U MpaKTHUYECKHe padOThl, cOOJIIOATh MpaBHia MPHU
paboTe ¢ yaeOHBIM U JIA0OPATOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALHIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM MH(OpMaLNU, HAYYHO-TIONYJSPHBIE MaTEepPHalibl), STUUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBAaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHUs, 00001as
Ouonornyeckyro MHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOCHHSA YyueOHoOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh COIEPKaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHoOoHA, SBONIONMS, JBUXKYIUME CHIBI ((aKTOpbl) 9SBOJIOIUHU, MPUCHOCOOIECHHOCTH
OpPraHu3MOB, BHJI000pa30OBaHME, OSKOJOTUYECKHE (PAKTOPHI, JKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHMs, SKOJIOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3/arate Owosorndeckue Teopun (dBomonnoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TeOpHs SBOJIIOIHH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxoactsa K. M.
bapa, uepenoBaHus riaBHbIX HampasieHud u myted spomonuu A. H. CesepuoBa, yuyeHus o
ouoctepe B. U. Bepnaackoro), onpeaensiTe TpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAyYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJIOTMYECKOrO
OKCTIEPUMEHTA, BBIJBIDKEHUE THUIIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE IOJYUYEHHBIX PE3YyJIbTAaTOB, HMCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJTYYECHHBIX PE3yJIbTaTOB;

YMEHUE BBIIENATH CYIIECTBEHHbIE TPU3HAKH CTPOCHUSI OMOJOTMUECKUX OOBEKTOB: BUJIOB,
MOMYJISIIAHA, TPOJYIEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTEOIEHO30B U OIKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO0  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MMOTOKA SHEPTHH B IKOCHCTEMAaxX, AaHTPOIOI€HHBIX W3MEHEHUH
B JKOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOTCOXMMHUYECKHX IHUKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH TOJTyYeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTHMUYECKHX IMPOIECCOB U
SIBIICHUM, JIJIS1 IPUHATHS MPAKTUYECKUX PEIICHUH B TOBCETHEBHON )KU3HHU C 11€JIbI0 00eceueHHsI
0€30MTaCHOCTH CBOETO 3[I0POBbS W 3/I0POBBSl OKPYKAIOIIUX JIFOJIEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJIEHUSI B OKpYXaolleil NpUpoIHON cpeae, MOHMMaHUE HEOOXOIMMOCTH
UCTIOJIb30BaHUS JOCTIKEHUH COBPEMEHHOM onomorumn TUISt panroHaIHLHOTO
IPUPOIONIOIB30BAHNUS;

YMEHHUE pelIaTh JJIEMEHTapHbIe OMOJOTHYECKHE 3a/ladd, COCTABIISATH CXEMBI IepeHoca
BEIIIECTB M YHEPIUU B SKOCUCTEMax (IIeTH MUTaHUs);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coOI0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;



YMEHHE KPUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATH HMH(POPMAINIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MAaTEepPHAIbI), paccMaTPUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OMOJOTUYECKYI0 HMH(POPMAIIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

COJEPXXAHUE YYEBHOI'O IIPEJIMETA «BHOJIOTUSI» (BA3OBbII YPOBEHbD)

10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKOH, 3CTeTHKOM U mpaBoM. Ponb Ouonmoruu B
(OopMHUPOBAHNUU COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucremMa OMOJI0rM4ecKUX HayK.

MeTo1p1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHHE,
KJaccu(uKanus, MOICTMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

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

Tabmuisl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBON TPUPOIBI.

JlabopaTopHble 1 paKkTHYeCKHEe PadoThI:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB MNpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

XKuseie cucremsl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus: Omonornu. OTIMYue >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HMX pa3HooOpasue. YPpOBHM OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1IeHOTHYECKUI), ONOCHEPHBII.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
IIPUPOJBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XumMu4ecKkHii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

@yHKIMK BOJABl M MHUHEpPAJIbHBIX BewlecTB B KieTke. [loanep)kaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMbIE€ AMHHOKHUCIIOTHl. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€IKOBOMH
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEpTHUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buosnoruueckue GyHKINN OEIKOB.

®epMeHThl — Ouoniornyeckue KaraiauzaTopbl. CTpoeHHe (GepMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Orminuust  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCHupr003a), AucaxapH bl (caxaposa,
JAaKTO3a) W TMoJucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.



Jlunuasl:  TpUraMuepunasl, Qochonununel, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
MCTOYHUKOB YHEPIHUH.

Hyxneunoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne m ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Muronorus — Hayka o kiuerke. Kilerounas teopus — nmpuMep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUECHHUSI KIIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosiekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oeka.

Tumbl KIETOK: JyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTormnmasmMa u €€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, MiaacTuibl. IIpomcxoxneHne MHUTOXOHAPUH W IUIACTHUA.
Buner mnactun. HememOpaHHbIle OpraHOUAbI KJIETKU: PUOOCOMBI, KIIETOYHBINA LIEHTP, EHTPUOIIH,
pecHUYKH, KryTUKU. OyHKIMK OpraHOUA0B KIIETKU. BKitoueHus.

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

TpaHcnopT BEUIECTB B KIIETKE.

JdemMoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B HEXHMBOM MPHUPOAEY,
«PacrnpeniesieHie XUMAYECKUX JIEMEHTOB B )KUBOW MIPUPOAE.

Tabmuel u cxembl: «[lepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes Oenkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne s3ykapuOTH4YECKON
KIeTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpOeHHEe pacTUTENbHOM KiIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HaOIIOJECHUH,
WU3MEpPEHH, YKCIEPUMEHTOB, MUKPOIpENapaThl PaCTUTENbHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl)y.

JlaGopatopuast padora Ne 2. «M3yueHue CTpoeHUS KJIETOK pACTEHUH, >XUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneaTeJIbHOCTDH KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWIAINMS (IIaCTHYECKUd OOMEH) U
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUS BEILECTB U PHEPTUU B TOHUMAaHUH MeTab0Iu3Ma.

Tunber oOMena BemecTB: aBTOTPOGHBIN U TeTepoTpodHbd. Pons depmeHTOB B 0OMEeHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTesa.
O dexkTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTE3a JJIS JKU3HU Ha
3emute.



OHepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBACICHHE U
aKKyMYJIMPOBAaHHME SHEPTUU B KJIETKE. DTallbl S3HepreTnyeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas wunpopmamms u JHK. Peammzanums
reHeTudecKkoi mHdopmanuu B KieTKe. [ €eHeTHYeCKUH KOJ W €ro CBOWCTBA. TpaHCKpUIIIIHS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jransl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUSI M KU3HEHHOTO ITMKJIa BUPYCcOB. baktepunodaru. bonesnu
pacTeHHii, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoaeduunTa yeaoBeka

(BUY) — Boszoymutens CIIMJla. OOpartHas TpaHCKpHUIIUA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHUIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tunmbl  nuranus», «Mertabonusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocunrtes», «Crpoenue IHK», «Ctpoenue u
¢yHkuMOHMpOBaHUE  TeHa», «CuHTe3 Oenka», «leHernueckuil  koa», «Bupyce,
«bakrepnodarn», «Crpoenne wu sku3HeHHBIH 1wmka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenune [IHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, uiaM KU3HEHHBIH MK kineTkd. Mutepdasza u muros. I[Ipoueccsl,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuOTHIl. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

lenenne xnetkn — muto3. Cramgum mutosa. Ilpoiecchl, MpoucXonsllye Ha pa3HbIX
CTaZuAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJlBOE€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHMU3MOB, €0 3HAUYECHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYUS OT OECIoI0ro.

Meiio3. Craguu meio3a. [lporeccsl, mpoucxosiiue Ha cTagusx meiosza. [loBenenue
XpoMocoM B Meiio3e. KpoccnHrosep. buosnornueckuii CMbIC U 3HAUEHUE MEH03a.

["amerorenes — mponecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy *KUBOTHBIX. [10sI0BBIE XKene3bl:
CEeMEHHUKU M su4YHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30uj,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTpysLus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: HPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, COCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n pa3Butne pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHS.

JdemoHcTpaumuu:



Tabmuupl u cxembl: «@OpMbI pa3MHOKEHUSI OPraHU3MOBY, «/IBOIHOE OIIOOTBOpEHHUE Y
IBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE pacTeHun», «JlereHne KiIeTku
Oakrepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue XpoMOcOoMbl», «KIeTOUHBIH LUK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJICKOMUTAIOIINX U YeJIOBeKa», «OCHOBHBIE CTAJIMU OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MuKporpenaparsl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«Siueknerka muiekonuTarouiero», «KapuokuHes B KJIETKax KOpelIKa JyKay, MarHUTHas
Mozenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKHEe PadoThI:

Jlaboparopuas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOMpEIapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacjiencTBEHHOCTH M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuThs TreHeTHMKH. Poiib OHUTONOrMM M
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuicKuX U 3apyO0eKHBIX YYEHBIX B pa3BUTHE
reHeTuku. Meroapl TEeHETHKUA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHetuyeckuii). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOJb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MoHorudpuaHOe CKpeIrBanue. 3aKoH eIMHO-00pa3usi THOPUIOB MepBOTO MOKoJIeHwHs. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlonmHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurubpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENIOBAaHUS  MPU3HAKOB.
[{uTOoreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEe CKPEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS [IJIsl OMIPeIeIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno clemieHHOMY
HacJe10BaHUI0 TeHoB. Hapyllienue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.

['enetnka nona. XpoMOCOMHOE OIpeAeNIeHHE NoJjia. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHbie OpraHuW3Mbl. HacnmemoBaHue TPU3HAKOB, CIETUICHHBIX C
IOJIOM.

N3menunBOCTh. BUIbI N3MEHUNMBOCTH: HEHACIICICTBEHHAS M HACJIeACTBeHHAas. Posib cpesbl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANUOHHOW HW3MEHUYMBOCTH.
Bapuanvonsslil psa n BapuanvoHHas kpuas. Hopma peakiuu npusHaka. KonnyecTBeHHbIE 1
KaueCTBEHHbBIE IPU3HAKU U UX HOopMa peakiuu. CBoicTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBenHasi, wiyM reHOTUNIMYECKAs,, U3MEHYUBOCTh. KOMOMHATHBHAS M3MEHUYHUBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAs
n3MeHYNBOCTh. Kiaccudukanus myrtanuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. YacTroTa u
MPUYMHBI MyTalii. MyTareHHble GakTopbl. 3aKOH TOMOJIOTHUECKUX PSAIOB B HACIIEICTBEHHOU
m3MenunBocty H. . BaBunosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METO/bl TE€HETHKH YEJIOBEKaA:
TreHealoTUYeCKui, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHHA, MOJEKYISIpPHO-
reHetndeckuii. COBPEMEHHOE OIpEJeJCHUEe T'E€HOTHUIIA: IOJHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ momoipio [I1[P-ananusza. HacnenctBenHsie 3a0oneBaHus
YeJOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HM C  HACIEACTBEHHON  MPEApacIoioKEeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTudeckue W TeHepaTuBHbIe MyTanud. CTBOJOBBIE KIIETKH.
[TpuHTIMTIBI 3M10pOBOTO O0pa3a >KU3HU, JUATHOCTUKH, TPO(DHUIAKTHKA W JICYEHUS T€HETUYECKHUX
Oone3neil. MeauKO-TeHETHUECKOe KOHCYIbTHPOBAHUE. 3HAYCHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPAIIEHUH U JICUCHUH T€HETHIECKUX 3a00JIeBaHUI YeTTOBEKa.



JdemoHcTpaumuu:

[Toptpetsr: I'. Mengnens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacIIeIJIEeHUs] M €ro ILUTOICHETUYECKas OCHOBa», «3aKOH YHUCTOTHI TaMeT»,
«durubpuanoe ckpeuuBanuey, «lluTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEHIMBAHUSI,
«Mero3», «B3anmMoneicTBre ajielIbHbIX T'€HOBY, «I €eHeTHnuecKue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIUIEHHOTO C II0JIOMY,
«KapuoTunsl YenoBeka W IKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoaudukamoHHas
U3MEHYUBOCTbY, «HacnenoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHas
HU3MEHYUBOCThY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHHHUpOBaHHE», «/lurnbpuanoe ckpenmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «/[pozodunay (Hopma, myranuu GOpMbI KPbUIHEB U OKPACKH Tea), repoapuit
«I"opox mOCeBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 5. «M3ydeHne pe3yabTaTOB MOHOTUOPUIHOTO M JTUTHOPHIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3ydenre MOaU(PUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHHE
BApPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopnass pabora Ne 7. «AHamM3 MyTammid Yy JIpo30QHIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMectukanus. Yuenne H. U.
BaBunoBa 0 LEHTpax MPOUCXOXKICHUS U MHOrooOpas3us KyIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbBIE METOJbl CeIeKIMU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKLUU
pacTeHuii U KUBOTHBIX. OlleHKa 3KCcTepbepa. bIu3KkopoIcTBEHHOE CKpeluBaHUe — UHOPUAMHT.
Uucras nuHusa. CkpemmuBaHMe YHUCTBIX JUHUK. ['erepo3uc, wiam ruOpugHas CHIIA.
Hepoacteennoe ckpemmBanue — ayrOpuauHr. Otnan€éHHas rubOpuauzanus U e€ yChexw.
HckyccTBeHHBIM MyTareHe3 W MOJIYy4YeHUE MOJUIUIONJI0B. JIOCTHIKEHHS CEeNEeKUUU PaCTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib NPOU3BOJACTBA. ['€HHas WHXKEHepus. ITambl CO3JAHUS
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTMYEeCKHe M 3Tudeckue npodiaemel. MO -
TeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpamuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHos.

Tabmuupl u cxembl: Kapta «lleHTpBl MPOMCXOXKACHUS M MHOT000pa3us KyJIbTYPHBIX
pacteHui», «Ilopoabl JoMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUi», «OTaanéHHas
rubpunmzarus», «Paboter akamemmka M. @. WBanoBay, «llomummongus», «OOBEKTHI
OounorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MyIsDKU TJI00OB U KOPHEIUIOJAOB AUKUX (OPM M KYIBTYPHBIX COPTOB
pactenui, repbapuii «CebCKOX03sIHCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

Okckypcusi «OCHOBHBIE METOJbI U JIOCTHIKEHHUS CEJICKIIMW PACTeHWH W JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATENbHBIN y4acTOK, B TEIUIMYHOE
X035IHCTBO, 1a00paTOPHUIO arpOyYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KUIIACC

Tema 1. IBosnonMoHHasA 0HOJIOTHS.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUU. ODBOJIOLMOHHAS TEOpUS U €€
MecTO B OMoJI0ruu. BiusHue 3BONMIOLMOHHON TEOpUH Ha pa3BUTHE OUOJIOTHH U APYIUX HAYK.

CBuzerenbcTBa 3Bomonuu. [laneoHTosiornyeckue: MOCIEA0BATENbHOCTh MOSABICHUS
BUJIOB B MAJICOHTOJIOIMYECKOH JIETONUCH, IIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3ivyusi 3MOPUOHOB pPa3HbIX BHJIOB I1O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomonnonHas Tteopus Y. JlapBuna. Ilpeamochuikd BO3HMKHOBEHMs JapBHHHU3MA.
JIBIKymue Cuibl  ABOJMIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCoB, HeompeenéHHas HW3MEHUYMBOCTb, OoOprOa 3a CylIlecTBOBaHHE,
€CTECTBEHHBINA O0TOOD).

Cunternyeckas teopust 3Bosroluu (CTI) u e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkposomtonus. [lonynanusa kak elMHUIA BUAA U IBOJIIOLUU.

JBmxyume cuiibl ((hakTopbl) 3BOJIOLUM BUAOB B MpHpoJe. MyTallMOHHBIM mpoluecc U
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomymsiioHHbBlE BOJIHBI U Apedd reHoB. M3onmauusa u
MUTpaLys.

EcrectBennblii oTO00p — Hampaistomuid ¢aktop sBomonnd. DopMbel eCcTECTBEHHOTO
otbopa.

[Tprcnioco0aeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bostonuu. IIpuMepsl npucrnocodnenuit
y OpraHu3mMoB. ApoMop(h03bl U UIMO0-3AATI TALUH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (QOpPMBI BHI000pa30BaHMS:
reorpapuueckoe, 3K0JI0rHUeCcKoe.

Makposomtonus. @opmbl 3BoIIONUU: (QUIETUYECKas,, ITUBEPreHTHAas, KOHBEpreHTHas,
napaniensHas. HeoGpatumocTs 3BoMONNN.

[IpoucxoxaeHne  OT  HECMEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anys. AfanTuBHas paadaiusl.
JdemoHcTpaumuu:

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

Tabmuubl u cxembl: «Pa3BUTHE OpPraHMYecKOro Mupa Ha 3emiey», «3apobIlu
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukcy», «@PopMbel OOpbObI 3a CYIIECTBOBAHUE,
«EctectBeHHbIit  0TOOp», «MHOroobpazue copToB pacTteHuity, «MHoroo0Opasue Mnoposa
YKUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas W3MEHUYUBOCTbHY, «ApoMOp(O3bD»,
«Mnnoanantanumy», «OO0mas nereHepanusy, «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapupyra nyremectBus Y. Jlapsuna», «bopbba 3a cymectBoBaHue», «lIpucnocodieHHOCT
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, HAOOp TIIOI0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y KUBOTHBIX», MoJeNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpoeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

Buoreorpaduyeckas kapra wmwupa, KoOeKius «@DOpMBI COXPAaHHOCTH HCKOMAeMbIX
’KUBOTHBIX U pacTeHMiD», Mojenb anrmaukanus «llepekpéct xpomocom», BlaxHbIEe MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JNATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OpMbI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTtopHnast pabota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OIOTHIECKOMY KPUTEPHUIOY.



JlaGopatopnass pabora Ne 2. «Omnucanue npUCHOCOOJICHHOCTH OpraHu3smMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe U pa3BUTHE KU3HU Ha 3emJie.

JloHayuyHble MpPEACTABICHUS O 3apOXKIACHUU XKU3HU. HaydHble runoTe3bl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMUs. XUMHUYEcKass 3BONoLUsA. AOWOTEHHBIN CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMHUYECKOW 3BorOIMKU. HauanpHble Tanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOIONMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIIT )KUBBIX OPTaHU3MOB.

Pazeutne xku3Hum Ha 3emsie 1o Hdpam M nepuoaam. Karapxel. Apxeickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHUICKUN, OpPJTOBUKCKUH,
CUITYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u KUBOTHBIX. l[losiBieHwUe,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)xkeHue 3BooUrud. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIIBI OPTaHU3MOB.

OBOJIIOLIMSL  4YEJIOBEKAa. AHTPOINOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKAECHNUN YesloBeKa. MeToibl 3yueHus aHnTpornorenesa. CxoAcTBa U pa3jinyus 4eJI0oBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

HBwxymme cuibl  (pakTopbl) aHTpomoreHe3a. HacmencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEbI,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepranbckui, YenoBek pasymubld. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
M03ra, 00pa3 KU3HH, OPYIHUS.

Yenoseueckue packl. OCHOBHBIE OONBIIKE pachl: €BpPOINEOHaHAas (eBpa3uiicKas), HEerpo-
aBcTpajiousiHas  (dKBaTOpuaidbHasg), MOHTOJOUIHAs  (a3MaTCKO-aMepuKaHckas).  YUepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmume! u cxembl: «Bo3nukHoBeHre COMHEYHON cHCTeMbl», «Pa3BUTHE OpraHUYEcKOro
mupa», «PacturenbHas kieTtka», <«KuBoTHas kietka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTHYECKHX HAXOJIO0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBedueckue pacol».

O6opynoBanue: wmynsiku —«[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTpPAJONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KpPOMaHbOHIIA), CIENKHA WIN M300pakeHHs KaMEHHBIX OpyIuil
MEePBOOBITHOTO YeloBeKa (KaMHHU-YOIIEPHl, pyOuia, ckpebdia), TeoXpoHOJIOru4ecKas Tabiuia,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHIN.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHne ucKomaeMbIX OCTaTKOB PAaCTCHHUI M KUBOTHBIX B
KOJUICKILIUSAX».

DKCKypcusi «IBOJIIOIHUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WITH
KpaeBeAUECKUN My3eil).

Tema 3. Opranusmbl U OKpY:Karouas cpeaa.



OKonorusg Kak Hayka. 3ajaud M pas3felbl  3KOJOTMH. MeToAbl HKOJIOTHYECKUX
UCCIIEIOBaHUH. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHuM3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHAs,  IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Oxkonorudeckue ¢akropbl. Knaccudukarnust skonormueckux (HakTopoB: abHOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleHCTBUE SIKOJIIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AOuotnueckue  (QakTOpBl:  CBET, TEMIIEpPAaTypa, BIAKHOCTb.  DOTOMEPUOAU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUI0 aOMOTHYECKHX (haKTOPOB. bruojgoruueckue puTMsl.

buotndeckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aMMOJCWCTBHUN:  KOHKYPCHIIHS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAaHCTBO, HAXJEOHUYECTBO). AMEHCAINM3M, HEUTpanu3M. 3HaueHHEe OWOTHYECKHUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. (OCHOBHBIE IOKA3aTelad IMOMYJISALUU:
YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpamnus. JuHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl n cxemsl: kapta «IIpupogusie 30Hb1 3emian», «Cpeapl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJISLUU
uHOy30pun-Typesnbkn», «Ilumessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
oOUTaHUNY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «IToacu€T mIOTHOCTH MONMYJISIIUNA PA3HBIX BUIAOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuwoneHo3.  CTpykTypsl — OuomeHo3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstue 00 3kocucreMe U OHOreoleHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMBI: MPOAYLEHTHl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B dKocucTeMe. Tpoduueckue (MHUILEBBIE) YPOBHU
skocuctembl. IlumeBble nenu u cetd. OCHOBHBIE TIIOKa3aTeNd 3KOCHUCTEMBI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: NPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKIeccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. W. Bepnanckoro o Ouocdepe. I'paHuiipl, coctaB u CTpyKTypa Onochepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OMocgepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OMOr€OXMMHMYECKHE ILMKIBI 3J€MEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocdepe 3eminn. AHTPONIOTeHHbIE n3MeHeHus B onocdepe. [1odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroiunBocTu 6uochepsl. OCHOBA pallMOHATIBHOTO YIpaBICHUs MPUPOIHBIMU pecypcaMu U HX
ucnonb3oBaHue. JlocTHKeHUs: OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:



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

Tabmuupl u cxembl: «Ilumesbie nienuy, «buoreHo3: coctaB u cTpykTypay, «IIpuponnsie
coobmiectBay, «llemn mnuraHusy, «IKoJIOrHMUecKas mnupamuaa», «buocdepa u YemoBexy,
«DJKOocuCTeMa IIUPOKOJUCTBEHHOrO Jiecay, «ODKOCHCTeMa XBOHHOro jeca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHMs BO3AyXa U TPYHTOBBIX BOJ», «llouBa — BakHeimas
cocrasistroas ouocheps», «PakTopsl Aerpagannuu no4uBy, «I[lapHukoBeii d3Q e, «DakTopb
PaMOaKTUBHOIO 3arps3HeHus buocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenne
XKHU3HH B Onocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopot a3ota B mpupoae».

O6opynoBaHue: MO/IEb-aNIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutensHble  coobuiecTBa»,  koiulekuuu — «buomenos», «Bpenurtenum — BakHEMIIMX
CENIbCKOXO3SHCTBEHHBIX ~ KYJIBTYp», TepOapuM ¢ KOJUIGKIMM pAcCTeHHUH U  KHUBOTHBIX,
IPUHAAISXKAIINE K pa3HbIM 3KOJOIMUYECKUM IpymnaM oxHoro Buja, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHNsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



TEMATHUYECKOE INIAHUPOBAHUE YUYEBHOI'O IPEIMETA «BHOJIOT Usl» (BA30OBBIA YPOBEHD)

10 KVIACC
KosmnuecTBO 4acoB, 0OTBOAMMBIX HA OCBOEHHE KAXKI0H DJIeKTPOHHbIE
N Copnepxanue eMb (HppoBbIe)
n/m Beero KoHTpoJibHbIE IpakTHYecKue odpasoBaTe/bHBIE
padoThbI padoTbI pecypchl
L | Broorms xax nayxa 2 05 Pipsdim edsoo 17141622
2 JKuBple cucTeMbl U UX OpraHU3alus 1 BHGH_HOTeKa HOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB U CTPOCHHUE 8 1 bubnmnoreka [HOK
KIIETKH https://m.edsoo.ru/7f41c292
4 JKuznenesaTenbHOCTh KIETKH 7 1 Eggg%ﬁ;%iilorﬁﬂ f41c292
5 Pa3MHOXeHNE U MHIMBUAYAIBHOE 4 1 bu6nunorexa [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTE M1 UBMEHUYNBOCTD 8 15 bu6anoreka LIOK
OpPTraHU3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJOTHH https://m.edsoo.ru/7f41c292
8 Peseparioe Bpens . ! Ptipeim eds00 M7H416202
OBUIEE KOJIMYECTBO YACOB I10 34 5 4
I[TPOIT'PAMME
11 KJIACC
KoauuyecTBO 4acOB, OTBOAMMBIX HA 0CBOEHHE KaKI0M DJIeKTPOHHBIE
Ne n/m Conepxanue TE€MbI (uu¢posBbie)
Bcero KoHTpoJibHbIE IIpakTH4eckune o0pa3oBaTe/bHBIE
padoThI padoThI PeCypcChbl



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

bubnunoreka LIOK

! IBOIOUHOHKAs GHOTOTHS % ! https://m.edsoo.ru/7f41cc74

2 Bo3HHKHOBEHUE U Pa3BUTHE KU3HU 9 05 bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/7f41cc74

3 Opranu3Mbl 1 OKpYKaroIas cpeaa 5 1 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41cc74

4 Coo01miecTBa ¥ 9KOJIOTHYSCKUE 9 but6mmoreka [IOK
CHCTEMBI https://m.edsoo.ru/7f41cc74

5 PezepBHOE Bpemst 2 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74

OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME
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