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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHYECKYIO OCHOBY JUISI OINPENEIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOydeHUss U TPEOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, TOJOXEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O criennpuke OUOJIOruH,
e 3HAaYeHHWU B IO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT npeacTaBieHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS oOOydaroIuxcs cpeacTBaMM YydeOHoro mnpeamera «buomorusy,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00YyJaroLIXCS.

B mporpamme 10 OHONOTMHM Tak)Ke YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AEATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs 1mno
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMs.

B nporpamme no 6uosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojioruw, Oiarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoii cpene. IloaTomMy Hapsigy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKKe
3HAHUH O CTPOCHHUH KUBBIX CHCTEM PAa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs IPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOMl cpele,
aHamu3a BIMSHUSA XO3SHCTBEHHOM NEATEIBbHOCTH 4YeJIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHE BHUMaHMA K NPUKIJIAIHON HamnpaBIeHHOCTH Y4eOHOIO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHsI YCIOBUH UIS pEIIeHUs
OJTHOW M3 aKTyaJbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmupoBaHHEe y O0YyYarOUUXCs CHOCOOHOCTH AMaNTHUPOBATbCd K M3MEHEHHMSM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecnieunBaeT (QoOpMHUpOBaHUE y OOydYalOIIUMXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX PU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KHMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHATBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro obpasa
KHU3HH, YKOJIOTUIECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K )KMBOH MPHUPOJIC U YEIIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3yyenne



Ouonoruu obecrnieunBacT YCIIOBUS TS dbopMHUpOBaHUS MHTEIJICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, SCTETHUYECKON KYIBTYPBHI, CIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, U3HKHU, XUMUU U reorpaduu. HazBaHHbBIE TOJIOKEHUS O TIPEAHA3HAYCHUN YI€OHOTO
npeamera «buosorus» COCTaBUIM OCHOBY JUIsl ONpEIEICHUs IMOAXOAOB K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIIMHA KYJIBTYPOCOOOPa3HOTO MOAXO0Aa, B COOTBETCTBUU C KOTOPHIM O00yYarouuecs: AOKHBI
OCBOMTH 3HAHUS M YMEHUS, 3HAYMMbIC U1 (OPMHUPOBAHMS OOIIEH KYJIBTYPBI, ONPEIACIISIONINE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT DJIEMEHTHI COJACp)KaHWsA, KOTOpPBhIE CIy)KaT OCHOBOM s (opmMupoBaHuUs
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJICpXKaHUS Yy4eOHOro MaTepwaja B MporpaMMe IO OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType yueOHOro mnpeamera «bHOIOTHs» BBIIEIEHBI CIACAYIOIINE COACPKATEIbHbBIE JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosiormueckas cucrteMay, «CucrteMa U MHOrooOpa3ue OpraHudecKoro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus ydebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
00yJarouMMucs 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IIUYHBIX KU3HEHHBIX MTPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3axX, MpaBUiax, CIYKallMX OCHOBOU Il (OpPMUpPOBAHUS
MPEJCTABICHUA O €CTECTBEHHO-HAYYHOM KApTHHE MHUpa, O METOAAaX HAYYHOIO ITO3HAHWS,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHY;

dbopMupoBaHrue y 0OOYYarOIIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJIeW U MOJIX0I0B K U3YUYECHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aINH;

CTaHOBIIEHHE Yy oOOydJarommxcsi oOmmell KymbTyphl, (DYHKIHOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopMupoBaHHe y OOYYArONIUXCS YMEHUH WLTIOCTPUPOBATh 3HAYCHHE OMOJOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOFOACHUS STUYECKUX HOPM TPH TIPOBEICHUN
OMOJIOTMYECKUX MCCIICOBAHUM;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJBTYpPHI, 7151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPUOOPETEHHBIX 3HAHUW W YMEHUH B MOBCEIHEBHOW JXU3HU IS OICHKH
MOCJEICTBUI CBOEH 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,
SIBIISIETCS.  00sI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOJSAIIMM B COCTaB IPEIMETHOH 00acTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTUHbI Mupa. CucTemMa OMOJIOTHYeCKUX HayK.

MeTtop1 TO3HAHUS KUBOU PUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, OUCaHUE, U3MEPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW TPUPOJIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/cmonb3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT Hu3ydeHus Ouonoruu. OTIHYUE KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmunel u cxembl: «OCHOBHBbIE MpPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODBJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpAIbHBIX BeleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoicTBa OenkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIM ILIEHTD,
cyoctpatHas crnemuduuHoctb. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmaj, TJIMKOTEH, IeJUII0o3a). buonorndeckue GyHKIUHA
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
HMCTOYHHKOB YHEPTHUHU.



Hyxneunossie kucnotel: JIHK u PHK. Hykneornasl — MOHOMEPHI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — nmpuMep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menocTHas >kuBas cucrema. OO0Iue Npu3HaKy KJIETOK: 3aMKHYTask Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MIPOKapUOTUUYECKON KIeTKU. KieTounas crenka Oakrepuii. CTpoeHHE SyKapUOTHUYECCKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmxu, muzocomsl. [lomyaBToHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJPHUH, TuIacTuibl. [IpoucxoxaeHne MHUTOXOHAPUNA W TUIACTH/I.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA LIEHTP, IEHTPUOJIH,
PECHUYKHU, KI'yTUKH. DYHKIIMU OPraHOUI0B KIIETKHU. BkitoueHus.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

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

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHne MoJieKyibl 0enka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTpOCHHE sIpa KIETKN», «Y TIEBOABDY, «JIunuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3yueHne KaTadTUTHYECKON aKTUBHOCTH (epMEHTOB (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. ’KuzHeaesiTeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunber oOMena BerecTB: aBTOTPOGHBIN U retepoTpodHbi. Pons depmenToB B 00MeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunte3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢orocuHTE3a.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMocuHTe3. XEeMOCHHTE3UPYIOIUe OaKkTepuu. 3HAYeHHWE XEMOCHUHTE3a IS JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl YHEpreTuueckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTHYeCKON MHpOopManuyu B KJIETKe. | eHETHYEeCKUH KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunte3 Oenka. Drarnbl TpaHcuanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — BupyChl. Mcropusi otkpeiTHs BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBA€MbIe BUpycaMu. Bupyc uMMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaa W HWHTETpasa.
[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JIE€BaHUM.
JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkmonupoBanue reHa», «Cunre3 Oenka», «l['eHermueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: monenu-anmukanuu «Yasoenue JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJbHOTO PAa3BUTHUS
OpTaHU3MOB.

Henenne wnetkn — muto3. Cramuu mwurtosa. [lporecchl, mpoucxonsiue Ha pasHBIX
CTaJUsAX MUTO3a. BUONIOrNYeCKuii CMBICII MUTO3A.

[Tporpammupyemasi TuGesb KIETKH — allonTo3.

®opMBl  pa3MHOXKEHHsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmomoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHUE,
BETE€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHMW3MOB, €ro 3HAYEHUE NS
CEJIeKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y )KHBOTHBIX. [1o0OBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u1,
SUIEKIIETKa) — ClepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK W
crepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opraHoreses. IloctamOpronanbHOe pa3BuTHE. THIBI TOCTIMOPUOHAIBHOIO Pa3BUTH: IPSAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTallUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOWHOE OIIOOTBOPEHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONIUTAOIIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawpomero», «KapuokuHe3 B KiIE€TKax KOpellKa JyKa», MarHUTHas
MoJieNb-anmInKanms «/lenenue kietkuy, moaens JJHK, Moxens MetadazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HaciieacTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
HMOpHUOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCUIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (THUOPHUIIOJIOTUYECKUM, LHUTOT€HETHUYECKU, MOJIEKYISIPHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHOe CKpelrBaHe. 3aKOH eIMHO-00pa3us ruOpuI0B MepBoro nokojeHus. [Ipasumno
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHYeCKUEe OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEE CKpPELMBAHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLelIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. | eHeTHYeCKHEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUMBOCTH: HEHACIIECTBEHHAs U HacleICTBEHHas. Ponb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PUKALMOHHON U3MEHYUBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAsT M3MEHYUBOCTb.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMoHHAs
u3MeH4nBOCTh. Kraccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHble. YacToTra U



NPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIICICTBEHHOU
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OHMOXMMHUYECKUIN, MOJIEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio IIIIP-ananmmu3a. HacnenctBeHHsle 3a0oneBaHUS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMLIMHCKONW TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHeTUYEeCKUX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacuICIUIEHUs] M €ro LUTOTCHETUYECKass OCHOBa», «3aKOH YHUCTOTBHl TaMeT»,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACIENOBAHUS, CLEIUICHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MeHYUBOCTh», «HacnenoBanue pesyc-gakropay», «l'eHeTnka rpymnn KpoBu», «MyTalMoHHas
WU3MEHYUBOCTbHY.

Ob6opynoBanue: MojaeIU-aNIUIMKauu «MoHOruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Telna), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTHOPUAHOTO U AUTHOPHIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHne mMoauuKanMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTanuMii y Jpo3oQuibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuenue H. U.
BaBunoBa 0 wLEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI U MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui 1 kUBOTHBIX. OLleHKa 3KcTepbepa. bI3KkopoACTBEHHOE CKpEIIMBaHUE — MHOPUIUHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss W e€ yCIEeXH.
HckycCTBEHHBI MyTareHe3 M IOJIY4YEHHE IOJIMILIONIOB. J[OCTHIKEHHS CENEKIUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosnorus kKak oTpacib MNPOU3BOJCTBA. ['€HHAs HMHXEHEpHUsA. OTalbl CO3JAaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knerounsle
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHMe M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. BaHoB.

Tabmuipel u cxembl: kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpa3us KyJIbTYPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJICKIMU PACTeHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUS U €&
MecTO B Orosoruu. BinsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonUHU. [laneoHTONIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOHN JIETONHUCH, Nepexoanbie GopMbl. buoreorpapuueckne: cxoJcTBO
U paznnume GayH U Qpop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJIOTWYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIoKyle Cuibl  SBOJIIOUMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH pPECypcoB, HeompelenéHHas HW3MEHYMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBwxynme cuibl ((hakTophl) HBOJIONUN BUAOB B Mpupojae. MyTallMOHHBIN mpolecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJHBI U Apedd reHoB. M3onauusa u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomounud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bostonuu. [IpuMeps! nmpucnocoOaeHui
y opranuzmMoB. ApoMoph03bl U UIU0-aJaNTallNH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOE.



MaxposBomonus. PopMbl 3BOMIONUH: (QHIIeTHYEeCKasi, TUBEPreHTHas, KOHBEPIeHTHas,
napasuienapHas. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmunplr u  cxembl: «Pa3BuTue opraHudeckoro mupa Ha 3emiie», «3apoJbliliu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApomMopho3bD»,
«MUnnoanantamuny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HaOOp IUIOA0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoieKius «@DOpMBI COXPAaHHOCTH HCKOTAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKue padoThI:

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

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKACHUU KU3HHU. HaydHble rUmoTe3bl BOSHUKHOBEHHUS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHUHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMHYECKOW 3BoJronny. HavanbHble Tansl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKJIETKHU. [IepBble KIETKH U UX
sBoNMIOLMA. PDOPMHUPOBAHKNE OCHOBHBIX I'PYIII )KUBBIX OPTraHU3MOB.

Pa3Butne >xu3Hu Ha 3emie 1o 3paM u nepuoaaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [laneo3oiickas spa u €€ TEpHOIbl: KEMOPHHCKHUHA, OpPTOBUKCKHUM,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoThYecKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa)keHue HBOJOLHUUA. OCHOBHBIE CUCTEMATHUUECKUE
TPYIIIBI OPTAaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpencTaBieHHH O
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl M3yueHus: aHTpornorene3a. CxoAcTBa U pa3ndusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



JBwkymue cunasl  (akTopbl) aHTpomoreHe3a. HaciencTBeHHass HW3MEHUMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoek mnpsmoxondmuii, YenoBek Heanaepraiabckui, YemoBek pasyMubii. Haxonku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiickasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3aukHOBeHHe COIHEYHON CUCTEMBI», «Pa3BUTHE OpraHUYEeCKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKH WM W300paKCHHs] KaMEHHBIX OpyIui
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TadJuIa,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «M3y4yeHre HCKOMAEMBIX OCTaTKOB PACTEHUI M KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3ieNbl dKOJOTHH. METoAbl 3KOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, IMOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonoruueckue (akropel. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIIOTEeHHBIE. J[eMCTBUE IKOTOTHIECKUX (haKTOPOB HA OPTAHU3MBI.

AlOuotnueckue  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMbl.

buotnueckne  ¢daktopel. Bumbl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHITHA,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEePUCTHKU momnynsiud. OCHOBHBIE TMOKa3aTeNd TOMYJISIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJIICHHOCTHU MONYJISALUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, 3. ['ekkens.



Tabmuupl u cxeMbl: kKapta «[Ipupomnsie 30Hb 3emimy, «Cpeapl OOUTaHUST OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PaCTECHUH U3 pa3HBIX MECT
oOUTaHU».

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckue cuctembl (dkocucremsl). [loHsTne 00 sKocHcTeME M OHOreoleHO3e.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCUCTEMbI: MPOAYLEHTbl, KOHCYMEHTBI, PpEIYyLEHTBHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHJIbl: HPOMYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOPErYIsiliys, pa3Butue. CyKueccHs.

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

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMbl. buosoruueckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
XKusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHoOcdepbl Kak II00aTbHONH 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB U OHMOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBocTu Onochepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuubl u cxemsl: «Ilumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«IJKOCHCTeEMa IIMPOKOJIMCTBEHHOIO Jieca», «IDKOCHCTEMa XBOWHOro Jjeca», «broneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS HA MIPUPOILYY,
«BaxkHeiilme MCTOYHHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimias
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsIi d3QpexT», «DaKkTopbl
PaAMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buworneHo3», «BpeguTennm — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX ~KYJIbTYp», TrepOapuu U KOJUIEKUMH PACTEHHMH M  IKUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300pakeHs] OXPaHIEMbIX BUI0B PACTCHUHN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 BHUOJIOTMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUMA

Cormacio ®I'OC COO, ycraHaBIuMBalOTCSA TpeOOBaHWSA K pe3yJabTaTaM OCBOCHUS
00y4JaroIMMUCS TPOrpaMM CpEAHEro oOIIero o0pa3oBaHMS: JUYHOCTHBIM, METANPEAMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe€3yJNbTaTOB OCBOCHMS IpeaMera «bHonorus» BbIIEICHBI
CJIETYIOIIHE COCTABIISIONINE: OCO3HAHNE 00yUYAIOITUMHUCS POCCUICKON TPaXKIaHCKON MICHTUIHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEIEIICHUIO, HAIMYME MOTHBALUU K
0o0yueHHI0 OMOJIOTHH, 1ieJIeHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKAEHUH JTUYHOCTH Ha OCHOBE
KJIOYEBBIX [IEHHOCTEH U MCTOPUYECKUX TPAJULMNA pa3BUTUS OMOJIOIMUYECKOIO 3HaHMs, TOTOBHOCTb
U CHOCOOHOCTh OOYy4YarolIUXCsl PYKOBOJCTBOBAaTbCS B CBOEH JEATENBHOCTH IIEHHOCTHO-
CMBICIIOBBIMU yCTaHOBKAaMH, NPUCYILUMHU CUCTEME OHOJIOTUYECKOTO OOpa30BaHUs, HaIUYUE
9KOJIOTUYECKOTO MPaBOCO3HAHUS, CTIOCOOHOCTH CTABUTH LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pE3yNabTaTHl OCBOCHHUS IpeaAMeTa «bHOJIOTHsS» JOCTUTalOTCs B E€OUHCTBE
yu4eOHOM M BOCHHUTATEIbHOW JEATENbHOCTH B COOTBETCTBHM C TPAJULUOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, MCTOPUYECKMMH MU JYXOBHO-HPABCTBEHHBIMH LICHHOCTSMH, IIPUHATHIMHU B
oOmiecTBe MpaBWJIaMM W HOPMaMHU IIOBEIEHUS M CIOCOOCTBYIOT IpolLlecCaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUSI U CaMOpPa3BHUTHs, Pa3BUTUsA BHYTPEHHEH IO3ULMHU JIMYHOCTH, NATPUOTH3MA,
YBaXEHUs K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyAa M CTapuieMy ITOKOJIEHHWIO, B3aMHOIO
yBa)KeHUsI, 0EPEKHOT0 OTHOIICHHUS K KYJIbTYPHOMY HACIEINUIO M TPAJUIUSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickon denepannn, NpUPOAE U OKPYKAIOLIEH cpelie.

JInuHOCTHBIE pe3yabTaThl OCBOCHMs y4deOHOro mpeamera «BHOJOTHs» IOJKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JTNYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTALUN, MO3UTUBHBIX BHYTPEHHUX YOEKIACHUMH,
COOTBETCTBYIOIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 O0IIECTBa, PACIHIMPEHNUE KUZHEHHOTO
OIIBITA U OIBITA AEATEIIBHOCTU B IIPOLIECCE pealn3alid OCHOBHBIX HAIIPABJICHUM BOCIUTATEIBHOU
JIEATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMUM  OOydarolierocs Kak aKTUBHOIO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMIpaB M OOSA3aHHOCTEH, YyBaK€HHWE 3aKOHAa U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATENIbHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATEIbHBIX 33124, BBHIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATH COOCTBEHHYIO MO3UIIMIO 0 OTHOIIEHUIO K SIBJICHHUSIM COBPEMEHHOMN
JKH3HU U O0BACHATH €€,

YMEHHUE YYUTHIBATh B CBOMX JICHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOAEHUCTBUS
Jro/iel ¢ pa3HbIMHU YOEXKACHUSAMH, KYJIbTYPHBIMHU LIEGHHOCTSIMHU U COLMAIBHBIM MOJ0XKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS y4eOHBIX,
ITO3HABATEJIBHBIX M UCCIIEIOBATENBCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOIIECHHSI K MHEHHIO ONIIIOHEHTOB
pH 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU EATEIbHOCTH;



2) IaTPHOTHYECKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCHUICKON TPaKJAHCKON HICHTUYHOCTH, MATPUOTHU3MA, YBAKCHUS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTHU Inepe] PoauHOMN, rop0CTH 3a CBOM Kpail, cBoro Poauny,
CBOH SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOLIEHHUE K NMPUPOJHOMY HACIEAUIO U NMaMATHUKAM MPUPOABI, TOCTHKEHUAM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OLIEHHMBATh BKJIAJ POCCHICKUX YUYEHBIX B CTAHOBJICHHME U Pa3BUTUE OMOJIOTHH,
NOHMMAHUSA 3HA4YeHUs OWOJIOTMM B TO3HAHMM 3aKOHOB MPUPOJIbI, B JKU3HM YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujelHas yoexx1IEHHOCTh, TOTOBHOCTH K CITY)KEHHIO | 3amuTe OTedyecTBa, OTBETCTBEHHOCTh 32
ero cynn0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OLIEHMBATh CUTYALMIO M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOILEHUE K CBOUM POJUTEISAM, CO3/1aHUI0O CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TpaauUUsIMU Hapoa0oB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETHYECKOE OTHOIIEHUE K MHPY, BKIIOYas ICTETHKY ObITAa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHMUI;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHMIO B pa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHHUE MPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢pusuyeckoro BocnuTaHUA, (POPMHUPOBAHUS KYJIbTYPHI 310POBbSl M IMOLMOHAJIBLHOIO
Os1aronosyqusi:

NOHMMaHWE U peanu3aius 370poBOro M Oe3zomacHoro obpasa *KHU3HHM (310pOBOE MUTAHUE,
cOONIOZICHHE THUTHEHWYECKUX MpaBWJI U HOPM, COANaHCHPOBAHHBIN pEXHUM 3aHATHH U OTIbIXa,
perynsipHas pu3nyeckasi akTUBHOCTD), O€pPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS
K COOCTBEHHOMY (PM3HUECKOMY U ICUXMUYECKOMY 3/10pPOBBIO;

NOHMMAaHHEe LIEHHOCTH MPaBUJI MHIUBHUYaJIbHOTO U KOJUIEKTUBHOIO O€30MacHOrO MOBEIEHUS
B CUTYallUsX, YTPOKAIOLIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHME TOCIEACTBUM W HENpPUATHUS BPEAHBIX MpPUBBIUEK (YNOTPEOJIECHUS aIKOTroJIs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZy, OCO3HAaHHE LIEHHOCTH MacCTepCTBa, TPYA0JII00HE;

TOTOBHOCTb K AaKTHBHOM JI€ATEIbHOCTH TEXHOJOTHYECKOW M COIMAJIbHOM HaIlpaBJIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATh, IJIAHUPOBATH U CAMOCTOSITENIBHO BBIMOIHITH TAKYIO AESITEIbHOCTD;

UHTEpPEC K pa3IMyHbIM cdepaM Npo(ecCHOHATBHON eATeNTbHOCTH, YMEHUE COBEpIIaTh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TIaHBI;

FOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha MPOTSIKEHUHM BCEH
KU3HU,

7) 3KOJI0TN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKHU I1efieco00pa3Hoe OTHOLIEHHE K NMPHPOJie KaK MCTOYHHUKY XKHU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBILIICHHE YPOBHS DKOJOTUYECKOW KYNbTYphl: NpPUOOpETeHHE OMbITa IUIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY>KAIOILEN CPe/Ibl;



OCO3HaHUE TTI00aTBLHOTO XapaKTepa IKOJOTUISCKUX MPOOIeM U MyTel UX PeIICHHUS,

CIIOCOOHOCTH UCTIOIB30BaTh IPUOOpETaeMbIe TIPH U3YyYCHUH OUOJIOTUH 3HAHUS U YMECHHSI TIPU
pelieHrun MpoOseM, CBSI3aHHBIX C PaIlMOHAJIbHBIM MPUPOIOIOIB30BaHUEM (COOIIOCHHUE MPaBUI
MOBEJICHUS B IIPUPO/JIE, HAIIPABIECHHBIX HA COXPAHEHHUE PABHOBECUS B SKOCHCTEMAX, OXPaHy BHUJIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HEMPUATUE ICUCTBUM, IPUHOCSIINX BPE] OKPYKAKOLIEH IPUPOAHOMN Cpee, YMEHUE
MPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHUECKUE MOCIEACTBHS MPEANPUHUMAEMBIX JIEUCTBUN U
pe0TBpaliaTh UX;

HaJU4YME PAa3BUTOIO SKOJOTHYECKOrO MBILIUIEHUS, HKOJOTMYECKOW KyJIbTYpbl, OIbITa
JIEATEIIbHOCTH  DKOJIOTMYECKOM  HANPABIEHHOCTH, YMEHHS  PYKOBOACTBOBATbCA HMH B
M03HABATEJIbHOM, KOMMYHMKATUBHOW M COLMAJIBHOW NPAKTHUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHHUSA:

c(hopMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOIIECTBEHHOW TMPAKTHKW, OCHOBAaHHOTO Ha JHUAJIOTE€ KYJIbTYpP, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPILEHCTBOBAHUE SI3bIKOBOW M YUTATENBCKON KYJIBTYpPbhl KaK CpPEICTBa B3aUMOJCUCTBUS
MEXIY JIIOJIbMU U TO3HAHUS MUDA,

MOHWMAaHHUE CIenu(PUKN OWOJOTUM KAaK HAyKW, OCO3HAHHS €€ poiau B (OPMHUPOBAHUU
palMOHATBHOIO HAYYHOTO MBIIUICHUS, CO3JaHMU IIEIOCTHOTO MPEACTaBICHUS 00 OKpYyKaroleM
MHUpPE KaK O eMHCTBE MPUPOIbI, YEIOBEKA U OOIIECTBa, B O3HAHUU MPUPOJAHBIX 3aKOHOMEPHOCTEH
U PEIIeHUH MPoOJIeM COXpaHEHUsI PUPOJTHOTO PAaBHOBECHS,

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JUIsI COBPEMEHHOW LMBWJIM3AIUMU: OOECIeUeHUs
HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE MEPCIEKTHUBHBIX OWOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpOoOJIeMbl Pa3BUTHS YEIOBEUYECTBA, MOWCKA MYTEH BBIXOAA M3 TIIOOABHBIX
HKOJIOTHYECKUX TPoOJeM U oOecreueHus Mepexoaa K yCTONYMBOMY Pa3BUTHIO, PallMOHATHLHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHU OMOJOTHYECKHX 3HAHUW B IENSAX TMOBBIMICHUS OOIIei
KYJIbTYpbl, €CTeCTBEHHO-HAy4YHON TpPaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIMOHATbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

MMOHUMaHUE CYIIHOCTH METOJOB IIO3HAHUA, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIONB30BaTh TMOJydyaeMble 3HAHUS Mg aHajdu3a W OOBSCHEHUsS sBICHUI
OKPYXKAIOIIer0o MHpa M MPOUCXOAAIMX B HEM H3MEHEHUH, yMEHHE [elaTb OOOCHOBAHHBIE
3aKJIIOUYEHHS Ha OCHOBE HAay4yHbIX (DaKTOB M UMEIOIIUXCA JIaHHBIX C IENbI0 TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIB30BaTh OMOIOTHYECKHUE 3HAHHUS ITIsl PEIIeHUs TpoOiieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

OCO3HAHUE IEHHOCTH HAYYHOH JAESATEIbHOCTH, FOTOBHOCTH OCYIIECTBISATH IMPOEKTHYIO U
HCCIIEIOBATENIbCKYIO 1€ TETbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HENPEPHIBHOMY O0Opa30BaHUI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHMW 1O OWOIIOTMM B COOTBETCTBHU C JKU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yiabTaThl OCBOCHHS Y4eOHOro mnpeamera «bBHONOTHS» BKIIOYAIOT:
3HayuMble 11 (OPMHpPOBAHUS  MHPOBO33PEHUSA  OOYy4alOUIMXCA  MEKIUCIUILIMHAPHbBIE
(MeXmpeIMeTHbIE) 00IIeHayuYHbIe TOHATHS, OTPaKAIOIIUE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa U



crenuuKy METOJOB TO3HAHMSI, HCIONh3yeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, JHEPTHS,
SIBIICHUE, TIPOIIECC, CUCTEMa, HAyYHBIN (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCClIeIOBaHKe, HaAOII0/IeHUuEe, H3MEPEHHEe, IKCIEPUMEHT U JAPYruX), YHHUBEpCalibHbIE yueOHbIE
JneicTBUS (mo3HaBaTeNnbHBIE, KOMMYHHUKATHUBHBIE,  PETYJISATUBHbIC), o0ecrnieunBaroIye
dbopMupoBaHrue (QYHKIMOHATHHOH TPAaMOTHOCTH M COIMATBHOW KOMIIETCHIIUH OO0YyJaroIIuXcs,
CIOCOOHOCTh oOyJaronmxcs KCII0JIb30BaTh OCBOCHHBIEC MEXIUCIUTIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUA U YHHUBEpcalbHble Y4eOHblEe JACWCTBUS B TO3HABATEIBHOM U
COLIMATILHOM MPaKTHKE.

MetanpeameTHble pe3ysibTaThl OCBOEHHUS MPOTPaMMbl CpETHEro o01ero o0pa3oBaHUs
JIOJKHBI OTpaXaTh:

OBiaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO  (POPMYJIMPOBAaTh M aKTyalM3UpoOBaTh MpobiemMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIH30BaTh MPU OCBOCHUU 3HAHUNA MPUEMBI JIOTUUECKOTO MBIIIJICHUs (aHalu3a, CUHTE3a,
CpaBHEHHMs, Kiaccupukauuu, oOOOLIEHHs), pPACKPbIBaTh CMBICA OWOJIOTMYECKUX TOHSATUI
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSMU);

ONpEeNeNsATh IETH JCSITeIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IICJISIMHU;

UCIIONIb30BAaTh OHOJIOTUYECKUE TMOHATHS Uis OOBSCHEHHS (AKTOB M SBJICHHUM >KMBOU
PUPOJIBI;

CTPOUTH JIOTHYECKUE PaCCyKJeHUs (MHIYKTUBHBIC, NE€AYKTUBHBIC, IO aHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHHUSIX, (OPMYIUPOBATH BHIBOILI U
3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MOJICIbHBIE CPEACTBA I MPEACTABICHUS CYLIECTBEHHBIX CBSI3€M U
OTHOIIIEHUN B HW3Yy4aeMbIX OHOJIOTMYECKHUX OOBEKTaX, a TakKe IPOTUBOPEUYHI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(POPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThiBaTh IJIaH PEHICHUs MPOOJIEMbI C YUETOM aHaTU3a UMEIOLINXCS MaTepUaibHBIX U
HEMaTepUalbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIHHOCTH, OILICHMBATh COOTBETCTBHUE pPE3YJIHTATOB IIEJSM,
OIICHUBATh PUCKHU MOCIIEACTBHUI IS TEIILHOCTH;

KOOPJAMHHUPOBATh W BBIIOJNHATH pPabOTy B YCIOBHUSX pEANTbHOTO, BHUPTYaIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BIIQJICTh HABBIKAMH Y4e€OHO-HCCIEIOBATENbCKOW U TPOEKTHOW AESITeNbHOCTH, HAaBBIKAMH
paspelieHusi MmpoOieM, CIOCOOHOCTBI0O M TOTOBHOCTHIO K CaMOCTOSATEIHHOMY TOHUCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOIOB TTO3HAHNS,

WCIIONIB30BaTh PA3IMYHBIC BHJBI JACATEIHHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
HMHTEPIIPETAIMH, TPEOOPA30BAHUIO U TMPUMEHEHHUIO B YYE€OHBIX CUTYyallUsX, B TOM YHCIE MPHU
CO3aHUH YUEOHBIX U COIIHAILHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBIA THI MBIIUICHHS, BIIAJETh HAYYHOM TEPMUHOJOTHEH, KITFOYEBBIMHU
MOHSATUSMHA U METOJIAMU;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC 3a/ladll B O0OpA30BATENbHON JEATEIBHOCTH H
JKU3HEHHBIX CUTYalMSIX;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U aKTYaJIH3UWpPOBATh 3a7auy, BbIIBUTaTh TUIIOTE3Y
e€ peuieHus, HaXOAUTh apryMEHTHI JJIs JOKa3aTeIbCTBAa CBOMX YTBEPXKIEHUH, 3a7aBaTh MapaMeTphbl
Y KpUTEPUU PEILICHUS;



aHAJM3UPOBATh NOJYYEHHBIC B XOJI€ PELICHUS 3aJaud Pe3ylbTaThl, KPUTUYECKH OLIEHHBATDH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIeJICHANPABICHHBIA TMOUCK MEpeHoca CPEICTB M CHOCOOOB JEHCTBHUS B
po(hecCHOHATLHYIO CPEy;

yMETh  TEPEHOCHUTh 3HAHUS B  [IO3HABATEIbHYD M  MPAKTHYECKYl0  00IacTH
KU3ZHECSATENIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEH, MpeajaraTb OpPUTMHAIbHBIE MOJAXOAbl M pEIICHUs, CTAaBUTh
npoOJIeMbl U 33]a4H, TOMYCKAIOIIUE aJlbTePHATUBHBIC PELICHHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHQPOpMAIUHM (TeKcTe ydeOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JuTepaType, OUOJIOrMYECKHUX CJIOBapsSX M CHPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B lHTepHeTre), aHaMM3WpOBaTh HWH(GOPMAIMIO PA3NIUYHBIX BUAOB H (opm
NPECTaBICHUS, KPUTUIECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMynupoBaTh 3ampochl U MPUMEHITh pPa3IUYHbIe METOAbl IMPU IOUCKE U OTOOope
Ounonoruueckor nHGoOpMaIuU, HEOOXOAUMOI JIJIs BHIIIOJIHEHUS YUeOHBIX 3a7a4;

nproOpeTaTh OMNBIT HCIOJB30BAaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTUMAIbHYIO (GOpMYy TPEICTaBICHHUS OMOJOTHYECKON
uH(popMaluu (cxemsl, TpaduKy, TUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

WCIIONIb30BaTh HAy4YHBIA S3BIK B KAaueCTBE CpEACTBAa mNpu paboTe ¢ OMOJOTrHYEeCKOU
uHpOpMaNKel: MPUMEHATh XUMHUYECKHE, (U3NYECKHEe M MaTeMaTH4YeCKHe 3HAKW M CUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCHOJb30BaTh U INPeoOpa3oBbIBATE 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJETh HAaBBIKAMHM pPACMO3HABaHWS W  3aUTHl  HHpOpMaruy, WHHOPMAIMOHHOMI
0€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

1) oOenmue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX c(epax >KU3HH, aKTUBHO YU4aCTBOBAThH B JIMAJIOTE FITH
JIMICKYCCHH TI0 CYIIECTBY 00CYKIaeMoi TeMbl (YMEHHE 3aJ1aBaTh BOIPOCHI, BRICKA3bIBATH CYXICHUS
OTHOCHUTEJIbHO BBIMOJIHEHHS TpeasiaraéMol 3a/adyM, YYUThIBATH HMHTEPEChl M COIJIACOBAHHOCTh
HO3ULUHN IPYTUX YYaCTHUKOB JUANIOra UM JUCKYCCHH);

pacro3HaBaTh HeBepOabHBIE CPEICTBA OOIICHHS, TIOHUMATh 3HAYEHUE COLMAIBHBIX 3HAKOB,
NPENOCHIIOK BO3HMKHOBEHUS! KOH(MIMKTHBIX CHTYallMd, YMETh CMSATYaTh KOH(MIMKTHI M BECTH
NIEPEroBOPHI;

BJIAJICTh PA3IMYHBIMU croco0amMu OOIIEHUS W B3aMMOJEHCTBHS, MOHMMAaTh HaMEpEHHS
JIPYTUX JIOJEH, MPOSBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCEIHHKY W B KOPpPEKTHOW (opme
(bopMyITHpPOBATH CBOW BO3PAKCHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMECTHAS AeSITeJIbHOCTh:

MOHMMAaTh W WCIIOJIB30BaTh MPEHMYIIECTBA KOMaHIHONH W WHAMBHIYAIBbHOW pabOTHI MpH
pelieHnn OMOJOrMYecKor MpoOsieMbl, 0OOCHOBBIBATH HEOOXOAWMOCTh NMPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH y4eOHOM 3a1auu;

BBIOMpPATh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0T0 4jieHa KOJUIEKTHBA;



IIPUHUMATH LIEJIM COBMECTHOM ACATEIBbHOCTH, OPraHU30BbIBATE U KOOPIAUHUPOBAThH EHCTBUS
0 €€ MOCTHXKCHUIO: COCTABJIATH IUIAH JEWCTBUHM, pacHpeleisaTb polau ¢ Y4ETOM MHEHHH
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pPabOTHI;

OLIEHUBATh Ka4e€CTBO CBOET0 BKJIAJa U KaXKJOI0 Y4aCTHHKA KOMaH/bl B OOIIMI pe3yibTar 1o
pa3pabOoTaHHBIM KPUTEPUSIM;

IIpeJlaraTb HOBBIE IIPOEKTHI, OLICHMBAThb HJEU C IO3UMLUUU HOBHU3HBI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATD [TO3UTUBHOE CTPATETMYECKOE TIOBEIECHUE B PA3JIMYHBIX CUTYaLMsIX, IPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

OsiaieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1CHCTBUSIMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIs BBIABICHUS IIPOOJIEM U UX PELICHUS B )KU3HEHHBIX
U Y4eOHBIX CUTYaIHX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUN IEJIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JICUCTBUAX M MOCTYIKAax MO OTHOIICHUIO K YKHUBOW MPUPOAE, CBOEMY 3J0POBBI0 M 310POBBIO
OKPYXKarOIIHX;

CaMOCTOSITENIbHO OCYUIECTBIISATh II03HABATENIbHYIO JI€ATENIBHOCTh, BBISBIATH IPOOJIEMBI,
CTaBHUThH U (OPMYIHPOBATH COOCTBEHHBIE 33a]]a4l B 00Pa30BaTEIbHON EATEIFHOCTH U KU3HEHHBIX
CUTyalUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHUs MPOOJeMbl C YY4ETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacIIUpATh paMKH y4eOHOTr0 NMpeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTEHUI;

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

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO LIMPOKOW APYAMULIMU B pa3HbIX 00JacTsIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHHWBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HAaBbIKAMU MO3HABATEJIbHOM pe(iieKcHH KaKk OCO3HAaHUs COBEpPILIAEMbBIX JEUCTBUN U
MBICIUTENBHBIX MPOLECCOB, X PE3YNbTATOB M OCHOBaHMM, NCIOIB30BATh MPUEMBI pedaeKcuu A
OLIEHKU CHTYyalllH, BBIOOPA BEPHOT'O peIlCHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHU)KECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YNIbTATOB E€ATEIBHOCTH;

3) npuHATHE ceds U APYTUX:

IpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C IMO3ULMU APYrOro YeI0BeKa.

HHPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbie pe3ynbrarhl ocBoeHus nporpammbl COO mo Ouonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue Juist ydyeOHoro mpeamera «buoJorus» HaydHble 3HaAHMS, YMEHHUS U
CrocoObl JCHCTBUIM 1O OCBOCHHMIO, HMHTEPNPETAlMd U TNPeoOpa3oBaHUIO 3HAHUH, BUIBI
JESITEIbHOCTH MO IOJTYYEHUIO HOBOTO 3HAaHUS U NPUMEHEHUIO 3HAHUH B Pa3IMYHbIX Y4EOHBIX



CUTYyallUsX, & TAK)KE B PEaJIbHBIX KU3HEHHBIX CUTYallUsX, CBI3aHHBIX ¢ Omojorueil. B nmporpamme
IpeIMETHBIC PE3yNIbTaThl MPEACTABICHBI IO roJaM 00yUeHHs..

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs yueOHOro npeamera «buosnorus» ¢ 10 knacce nOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe W PONMU OHOJOTMHM B CHUCTEME HAYYHOTO 3HAHHSA
€CTeCTBEHHBIX HAayK, B ()OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA U
HAyYHOTO MHPOBO33PEHMSI, O BKJIA/J€ POCCUHCKUX M 3apyOEKHBIX YyUEHBIX-OMOJOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PACKPBIBaTh COJAEpKAHHE OMOJIOTMYECKUX TEPMHUHOB U IOHSATHI: XKU3Hb, KIETKA,
Oopranm3M, MeTadom3M (0OMEH BEUIECTB U MPEBPAIICHUE YHEPTUH), TOMEOCTa3 (CaMOPETYIISIIHS),
YpOBHEBas OpraHu3anusi  KUBBIX  CHCTEM, CaMOBOCIIPOU3BEICHUE (penponyKuusi),
HACJIEeJICTBEHHOCTh, '3MEHYMBOCTh, POCT U Pa3BUTHUE;

YMEHHME WU3JaraTh OHOJIOTUYECKHUE Teopuu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
[EHTpaJlbHAs J0rMa MOJIEKYJSIpHOH Owmonoruu), 3akonsl (I. Mennems, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LEHTpax MHOrooOpa3usi U MPOMCXOXKIEHUS KyJIbTypHbIX pactenuid H. .
BapunoBa), onpeaensTs TpaHUIbl KX IPUMEHHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BIIQJIeTh METOJAAMH HAY4YHOTO MO3HAHUS B OHOJOTHH: HAOMIOJICHHE U OMHCAaHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SBJICHUI, OpraHu3anus U [POBEJEHUE OMOJIOrHYECKOIro
DKCIIEPUMEHTA, BBIABHKCHUE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMH
BEJIMYMHAMU, OOBSICHEHHE MOJIYY€HHBIX PE3YJIbTAaTOB, UCIIOIb30BAHHBIX HAYUHBIX MMOHSATHIH, TEOpUit
Y 3aKOHOB, YMEHUE J€JIaTh BbIBOJIbl HA OCHOBAHUH IOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC IPU3HAKUA BHPYCOB, KJIETOK IIPOKAapHOT M JYKapHoOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: OOMEHA BEIECTB H
NpEeBpalleHUs] SHEprMu B KiEeTKe, (OTOCHHTE3a, IJIACTUYECKOTO M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO33a, MEWO03a, OIUIOAOTBOPEHHUS, Pa3MHOKEHUS, WHIAWBUAYAJIBHOIO Pa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHME MPUMEHATh MOJYYEHHbIE 3HAHUS Ui OOBSACHEHUS OMOJOTMYECKHX IPOLECCOB U
SBJICHUM, JUI MPHUHATUS NPAKTUYECKUX PELICHHWH B MOBCETHEBHON XHM3HM C LIEIbI0 OOecredeHus
0€30I1aCHOCTH CBOET'O 3/I0POBbS M 37J0POBbsl OKPYKAIOLIUX JIHOAEH, COOMI0IEHUs] HOPM TPaMOTHOTO
MOBE/IEHNS B OKpYXKalolllel NpUPOJHOM cpele, MOHMMaHHEe HEOoOXOIUMOCTH HCHOIb30BaHUS
NOCTHKEHUU COBPEMEHHOM Oonosoruu u OMOTEXHOIOT U s PALMOHAIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble TeHETHYeCKHe 3ajjayd Ha MOHO- M JUTHMOpHIHOe
CKpeIlMBaHNE, CLETVIEHHOE HACIel0BaHUE, COCTABIISITh CXEMbl MOHOTHOPUAHOTO CKPEIIUBAHUS JIIS
MIpEACKa3aHMs HACJIeI0BAHUS IPU3HAKOB Y OPIraHU3MOB;

yYMEHHUE BBINOJHATH J1a0OpaTOpHble M MpPaKTUYeCKHe padoThl, COOMIOAATh MpaBWia INpPU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHME KpPUTHUYECKH OIEHUBaThb W HHTEPIPETUPOBaTh HH(GOPMALNI0 OHOJIOTHYECKOTO
COJIep’KaHus, BKJIIOYAIOUIYI0 IICEBIOHAYYHbIE 3HAHUSA W3 PA3IUYHBIX HCTOYHUKOB (CpencTBa
MaccoBOW MH(OpMaIUK, HAayYHO-TIOMYJSPHbIE MaTepHaibl), STUYECKUE ACHEKTHl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TIMCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIas
OHOJOTUYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATHUIHBIN
anmapar OHOJIOTHH.

[IpenmeTrHble pe3ynbTaThl OCBOCHHUsI yuyeOHoro nmpeamera «buonorus» ¢ 11 knacce nonKHbBI
OTpaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUUW O MECT€ M POJM OHOJIOTHHM B CHCTEME HAy4yHOrO 3HAHUs
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpA U



HAYYHOT'O MHPOBO33PEHHUS, O BKJIAJC POCCHUUCKUX M 3apyOEIKHBIX yUEHBIX-OMOIIOTOB B pa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA JJIs PEIICHUS )KH3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpkKaHHe OMOJOTHYECKHX TEPMUHOB U MOHATUMN: BUJ, MOIYJALUS,
reHo(OH, IBOIONMS, JBUXKYIIHE CUIIBI ((haKTOPbI) IBOJIIOLMH, TPUCIIOCOOTIEHHOCTh OPTaHU3MOB,
BU000pa30BaHue, SKOIOTHYECKHE (DAaKTOPBI, SKOCHCTEMA, MPOTYLIEHTHI, KOHCYMEHTBI, PeIyLIEHTHI,
[[ENHU MUTAHUs, YKOJIOTHYECKas mupaMuia, OMoreoneHos, obnocdepa;

YMEHHME u3JlaraTh Ouosioruyeckue Teopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CUHTETHYECKas TEOPHs HBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTHU (3aponbiiieBoro cxojctsa K. M.
bapa, yepenoBanus TriaBHBIX HampaBiaeHuid W myteidl sBomonuu A. H. CeepiioBa, ydeHus O
ounoctepe B. U. BepHaickoro), onpeaensTh TpaHUIbl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIIAZETh METOAAMH HAYYHOTO TO3HAHUS B OWONOTHM: HAOIOJCHHWE M ONHCAHUE
JKUBBIX CHUCTEM, TMIpPOLIECCOB W SBJICHUIM, OpraHu3alus U MpOBeleHHE OHOJIOrHYECKOro
9KCIIEPUMEHTA, BBIJBMIKCHHE TUIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXKAY HCCIEyeMbIMU
BEJIMYMHAMU, OOBSICHCHHE MTOJIYICHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX MMOHSATHH, TEOPUH
Y 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbl HA OCHOBAHUH MOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICIATH CYIIECTBEHHBbIC MPU3HAKK CTPOCHHS OMOJOTHYECKHX OOBEKTOB: BHUJIOB,
MOMYJISIIIAMA, TPOTYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTE€OIIEHO30B U HKOCHCTEM, OCOOCHHOCTH
IIPOLIECCOB:  HACJEICTBEHHON M3MEHYMBOCTH, €CTECTBEHHOro O0TOOpa, BHUI000pa30BaHUA,
IIPUCTIOCOOIEHHOCTH OPraHU3MOB, ACUCTBUS IKOJOTMYECKUX (PAaKTOPOB HA OPraHMU3MBbI, [IEPEHOCA
BEIIECTB M MOTOKA PHEPrHMH B IKOCHCTEMax, aHTPOIIOICHHBIX M3MEHEHHMI B 3KOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Orocdepe;

yMEHUE TPUMEHATH TMOJYYEHHbIE 3HAHWS JJIA OOBSICHEHHUS OWOJIOTHYECKUX IPOLIECCOB U
SIBIICHUH, JJII MIPUHATHS NMPAKTHYECKUX PEIICHUI B IMOBCEAHCBHOW JKU3HU C IEIBI0 00CCIICUCHUS
0€30I1aCHOCTH CBOET'0 3/I0POBbS M 37J0POBbsl OKPYKAIOLIUX JIHOAEH, COOMI0IEHUs] HOPM TPaMOTHOTO
MOBE/ICHUS B OKpYXKalllled NpUPOTHON cpele, MOHUMaHHE HEOOXOIMMOCTH HCHOIb30BaHUS
JIOCTHKEHUI COBPEMEHHOM OMOJIOrMH ISl PallMOHAIBHOTO IPUPOIONOIb30BAHMS;

YMEHHME pellaTh 3JIEeMEHTapHble OMOJIOrMYeCKHEe 3aJaud, COCTaBJISATh CXEMbI IepeHoca
BEIIIECTB U YHEPTUH B IKOCHUCTeMaX (I[eTH MUTaHUsA);

YMEHHE BBITIONHATH JIaOopaTOpHbIE M TMpaKTUYECKUE pabOThI, COONIOAATH MpaBWiia MpPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMECHHE KPUTHUYECCKH OICHWBATh W HWHTEPIPETUPOBATH WH(OPMANNIO OHOJOTHIECKOTO
COJIep’KaHus, BKIIOYAIOUIYI0 TICEBIOHAYYHBIE 3HAHUSA W3 PaA3UYHBIX HMCTOYHHKOB (CpelCcTBa
MaccoBOW HMH(OpMAIKM, HAyYHO-TIOMYJSPHBIE MaTepualbl), paccMaTpuBaTh TI00aTbHBIE
HKOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE cO37aBaTb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001mas
OMOJOTHYECKYI0 HHPOPMAIINIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO UCIOIB30BaTh MOHITHIHBIN
amnmapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
N K OTH1ecTRO 1COR DnekTpoHHbIC (IU(PPOBHIE)
. HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbI 00pazoBaTebHBIC PECYPCHI
Bcero Konrtposbnsle  IIpaktuueckue
paboThI paboThI
bubnunoreka LIOK
1 b 2 .
HOJIOTHA fkaK Hayka 05 https://m.edso0.ru/7f41c292
2 JKuBsle cucTeMbl U UX OpraHu3arus 1 bubmmorexa [IOK
p H https://m.edso0.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 7 1 bubmorexa [IOK
P https://m.edso0.ru/7f41c292
4 JKusHenesarenbHOCTh KIIETKH 8 bubmorexa HOK
A https://m.edso00.ru/7f41c292
5 PasMHOXeHne U HHIUBUIYaIbH a3BUTHU raHU3MOB 4 1 bubmmorexa [IOK
ASMHOICHHC FHBILY 0¢ pas ©op MO https://m.edsoo.ru/7f41c292
bub OK
6 HacnencTtBeHHOCTh M MN3MEHUYHUBOCTh OPTAaHU3MOB 8 1.5 hgpi?;;:é;iilru 176416292
bub OK
7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 2 htptIDSJ,j:I;I/(;‘IT.e;aS(])_E).ru 17§416292
8 PesepBHOE Bpemst 2 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4



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

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcbl
bu6nmoreka [IOK
1 IBOMOUHOHHAS OHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 OPraHH3Mbl  OKpYKAIOWAs Cpeia > L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2
> C3CPBIOS BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne Koaun4vecTBo yacoB DIIEeKTpOHHBIE UPPOBHIC
Tema ypoka
n/m Bcero  Koumrtponbueie — Ilpaktuueckue — 0OpasoBareibHbIE
paboThI paboTsI pecypchl
bu6nmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
Mertoapl MO3HAHUS )KUBOU MpUpoIbl. [IpakTrdeckas

2 abota Ne 1 «/cmonb30BaHKME Pa3IUYHBIX METOIOB IIPH 1 0.5 bubmorexa [JOK
P B P HOB TP ' https://m.eds00.ru/863e6122
M3Y4YEHUU OMOJIOTUYECKIX 00BEKTOBY

3 Buonornyeckue cucTeMsl, MPOLECCH U UX U3yUCHHE 1 bubmorexa HOK

> 11PN ya https://m.eds00.ru/863e6564
4 XHUMHUYECKUN COCTaB KJIeTKU. Boja u MUHEpaIbHBIE COJIN 1 bubmorexa [JOK
gate P https://m.eds00.ru/863e674e
bu6nmorexa LIOK
b . 1

> eiu. COCTaB H CTPOCHHE Genkon https://m.eds00.ru/863e6b72
depMeHTHI — OHOJOTHYECKHE KaTaTnu3aTophI.

6 Jlabopartopnast pabota Ne 1 «M3yuenune kataauTUIeCKOn 1 05 bubnnorexa [JOK
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMuiIa3bl U ' https://m.eds00.ru/863e6b72
KaTasasbl)»

bubnunorexa LIOK

7 . 1
YraeBoze!. JIHmHALL https://m.edso0.ru/863e6870

bubnunorexa LIOK

8 H .AT® 1

YIJICHHOBBIC KHCIOTHI https://m.edso00.ru/863e6d5c
but6mmoreka [IOK

9 4 . Kn 1

CTOPHS ¥ METOJIBI M3ydeHUs KIeTKu. Kierounas Teopus https://m.edsoo.ru/8636688
Ctpoenue aykapuoTudeckoi kietku. JlabopaTtopHas bubnmoreka [JOK
10 paborta Ne 2 «3yueHue CTpOeHHUsI KIETOK paCTeHUH, 1 0.5 https://m.eds00.ru/863e6ff0

YKUBOTHBIX, TPUOOB M OAKTEPHil MO MUKPOCKOIIOM Ha

https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

TOTOBBIX MUKPOIIPCIIapaTax U UX OIMMUCAHUCH

bu6nmoreka [IOK

11
ObueH BemecTs A MeTaboMmIsM https://m.eds00.ru/8636766¢

bubnunoreka LIOK

12 ) . X

OTOCHIHTES. AEMOCHITES https://m.eds00.ru/86367c98
. bubnuorexa [IOK

13 duepreTiicckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN HUKI KIeTKU. [lenenne kinetku. MuTos.

14 Jlaboparopnas pabota Ne 3 «Habnronenune Mutosa B 05 bubmmoreka [JOK
KJIETKaX KOHYMKA KOpPEIIKa JIyKa Ha TOTOBBIX ' https://m.edso0o.ru/863e7dc4
MHUKpOTpernaparax»

bubnunoreka LIOK

15 buocunres Oenka. Peakiiys MaTpuyHOrO CHHTE3a https://m.edsoo.ru/863796e

bubmmoreka IIOK

16 Tpancisiuus — bnocuntes benxa https://m.eds00.ru/863e796e

17 Pemenue 3amad mo MUTOJIOTHHA

bubmmoreka IIOK

1 H —

8 CIIICTONHBIC POPMBI KH3HH — BUPYChI https://m.edso00.ru/863e7540
bubmmoteka IIOK

19 @OopMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edso00.ru/863e831e
. bubnuotexa [JOK
2 M
0 eHos https://m.edso00.ru/863e7f4a
OO6pa3oBanue U Pa3BUTHE MOJOBBIX KJIETOK.

21 OmnonorBopenue. Jlaboparopuast pabora Ne 4 «3yuenue 05 bubnuoteka [JOK
CTPOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX ' https://m.eds00.ru/863e81b6
MUKpOTpernaparax»»

22 NuauBuayanbHOe pa3BUTHE OPraHU3MOB Bubmmorexa [IOK

AHBHILY P P https://m.edsoo.ru/863e8436

23 ['eneTnka. 3aKOHOMEPHOCTH HACJICIOBAHMS TIPU3HAKOB. bubnuorexa [JOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

MoHorubpuaHOe CKpeIuBaHue

https://m.eds00.ru/863e86f2
https://m.edsoo0.ru/863e89a4

JurnbpunHoe CKpeuBanyue. 3aKOH HE3aBUCHMOT0

bub6nmoreka [IOK

24 HACJICIOBAHUS TPU3HAKOB 1 https://m.edsoo.ru/863e89a4
CuerieHHOE HaclieloBaHUe TpU3HaKoB. JlJaboparopHas

o5 pabora Ne 5 «3yueHue pe3ysbTaToB MOHOTHOPHUIHOTO U 1 05 bubnmnoreka HOK
JTUTHOPUTHOTO CKPEIIUBAHUS Y IP030(UIIbI Ha TOTOBBIX https://m.eds00.ru/863e8c60
MHUKpOIIpenapaTax»

26 I'eneruka nona. HacnenoBanue mpu3HakoB, CHETICHHBIX C 1 bubmmoreka [JOK
10JIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HeHacnencTBEHHAs! U3MEHYUBOCTb.

97 Jlaboparopuas padota Ne 6. M3ydenne Mo upUKammOHHOM 1 05 bubmmoreka [JOK
HW3MEHUYUBOCTH, TOCTPOCHUE BAPUAIIMOHHOTO psija U https://m.edsoo.ru/863e8efe
BAPUALIMOHHON KPUBON»

Hacnencreennas namenunBocts. JlabopaTopHas padora Ne
28 7. «AHanu3 MyTaluui y 1po30(uisl Ha TOTOBBIX 1 0.5 brbmmorexa [TOK
https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»
bubnmorexa LIOK

29 Peneriia ueronexa L https://m.eds00.ru/863e8d78

30 O06o0611eHre o TeMe «HacneacTBEeHHOCTE H MU3MEHUYUBOCTD 1
OpraHU3MOB»

31 Metoap! U JOCTHKEHUSI CETIEKITNHN PACTEHUN U KUBOTHBIX 1 bubmmorexa [JOK

https://m.eds00.ru/863e9214

32 buorexHonorus kak orpaciib Mporu3BOJCTBA 1 bubmmorexa LIOK

https://m.eds00.ru/863e9336

33 PesepBHEIIT ypok 1

34 PezepBHbIil ypok

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

No KonuyecTBo yacos DIIeKTpOHHBIE U(PPOBHIC
Tema ypoka
n/m Becero | Komtpombubie — Ilpaktuueckume =~ 00pasoBaTelbHbIE
paboTsI paboThI pecypchl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmorexa LOK
t A ye https://m.edso0o.ru/863ea20e
2 HcTopust pa3BuUTHS MPEACTaBICHUH 00 BOIIONUN 1 bubmmorexa [JOK
puAp pedl t https://m.eds00.ru/863e9570
bubnunoreka LIOK
M 1
3 HKpOIBOIONHA https://m.edsoo.ru/863e9cle
[Tomysius Kak JIeMEeHTapHAas SAMHUIA BHIA U
4 spoonnd. JlaboparopHas padora Ne 1 «CpaBHeHue 1 0.5 bubmmorexa [IOK
' PaTopHai p ) P ' https://m.eds00.ru/863e99c6
BHJIOB 110 MOP(OJIOTHUECKOMY KPUTEPHIO)
bubmmoteka IIOK
1
S) JIBuokymiye cuibl (3JeMeHTapHble (PaKTOPhI) IBOJTIOLUN https://m.eds0o.ru/863e9dad
. bubmuoreka [IOK
E 1
6 CTCCTBEHHBI OTOOP 11 €ro popMI https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOTIOIUH: TIPUCITOCOOIICHHOCTH
OpraHu3MOB U BUA000pa3oBanue. JlaboparopHas padora bubmuoreka [IOK
! i 1 0.5
Ne 2 «Onucanue npucrnoco6IeHHOCTH OpraHu3Ma U eé https://m.edsoo.ru/863e9fde
OTHOCHUTEIILHOTO XapaKkTepay»
8 Hanpagsienust 1 myTy MaKpOd3BOJIIOIIUN 1 Bubmmorexa [IOK
P vt P H https://m.edso00.ru/863e9cle
9 HeoOpaTtumocTs 3BOITIONNN
10 Uctopust xu3Hu Ha 3emMiie U METOJIbI € U3yUeHus
but6mmorekxa [IOK
11 r 1
UTIOTE3BI IPOUCXOXKICHUS KU3HU Ha 3emIie https://m.edsoo.ru/863ea5a6
bubnunoreka LIOK
12 P 1
a3BHUTHE )XU3HU Ha 3eMIIe TI0 dpaM U MepPHoIam https://m.edsoo.ru/863ea6be
13 OCHOBHBIE 3Tarnbl HBOIOLUN PACTUTEIHHOTO U 1 0.5 bubnmoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

xuBOTHOTO MHpa. [IpakTrueckas padora Ne 1 «M3yuenue
HCKOIIaEMBIX OCTAaTKOB PACTCHHUI U KUBOTHBIX B
KOJUIEKLIAAX »

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

14 CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa bubmmorexa LIOK
P p P https://m.edsoo.ru/863ea48e
bubnunoreka LIOK
15 C
BOJIOLIA HICIIOBEKa (AHTPONOrCHE3) https://m.edsoo.ru/863eac2c
bubnuoreka [{OK
16
JIBmokymiue cuibl (pakTopbl) aHTPOIIOTeHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH BOJIIOLUH YeJIOBEKa
18 YenoBeueckue packl U MPUPOIHBIE a1alTAllUK YeJIOBEKa brbmmorexa LIOK
P PHpoL A H https://m.edso0.ru/863eaea?2
19 PesepHblit ypok. O606mmeHue no reme «Bo3HUKHOBEHUE
U pa3BUTHE KU3HU Ha 3eMiie»
20 DKoJIOTHs Kak HayKa
bu6nmorexa LIOK
21 C 0
pelibl OOUTaHUA U SKOJIOTHYECKHE (haKTOPHI https://m.edsoo.ru/863eafec
Abuotnueckue dakropsl. JlaboparopHas padota Ne 3.
29 «Mopdodomnoruueckue 0COOEHHOCTH PACTEHUN U3 Pa3HBIX 05 bubmuorteka [IOK
MecT oOuTanus». JlaboparopHas pabota Ne 4. «Bnustaue ' https://m.edsoo.ru/863eb10e
CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa)
bubnunorexa LIOK
23 b
HOTHHECKNE GaKTOpEI https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU MOMYIISAIIH.
24 ITpakTuyeckas padora Ne 2 «Iloacuér mioTHOCTH 0.5
MOMYJISILUI pa3HBIX BUJIOB PACTEHHI»
bubnunoreka LIOK
25 Co006 —0
OODIICCTEA OPTanH3MOB HOHEHO3 https://m.eds00.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI (3KOCHCTEMBI) bromorexa LIOK

https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OCHOBHBIE TOKA3aTEIN IKOCUCTEMBI. DKOJIOTHUECKIE

bubnunoreka LIOK

2 nupamusl. CBolicTBa skocucteM. Cykieccust 1 https://m.edso0.ru/863eb5fa
28 [IpupoiHbIE 5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
bubmmoreka [JOK
30 buocdepa — rinobdanpHas 3xocucTeMa 3eMITu 1 https://m.e dsocI)_.[ru 1863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochepsl 1 ﬁggﬁ;ﬁ}f&i?ﬁg 63ebd16
32 YenosedecTBo B Onocdepe 3emiu 1
33 CocyniecTBOBaHHE TPUPOJIBI M YSIOBEYCCTBA 1 bubmorexa HOK
https://m.edsoo.ru/863ebale
34 PesepBHeIit ypok. O60061eHne Tembl «Coo01ecTBa u 1
IKOJIOTHYECKUE CUCTEMBD)
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akiinoneproe obmectBo «31aTenbcTBO
«IIpocsemenue»

buonorus, 10 knacc/ [laceunuk B.B, Kamenckuit A.A., Py6rioB A.M. u npyrue/Ilox

penaxkuueint [Taceunuka B.B. AO "M3parensctBo "[Ipocemenue”

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

bu6morexa [IOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka [IOK
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