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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBuiIu:
koHuentyanbHsle nojoxeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, COIep)KaHus,
pe3yibTaToB OO0y4YeHUs U TPeOOBAHMH K YPOBHIO HOJATOTOBKM BBITYCKHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIHUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHErO
obuiero obpa3zoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOKEHUs 0 crerudpuke OUoIoruu,
e 3HAUYCHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
oburectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSM, OIIPEIeTICHbl OCHOBHBIE (PYHKIIUU MPOTPaMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma o O6uonoruu Jaét MpeICTaBICHUE O LENsIX, 00 00Mmel cTpaTeruu 00yJICHMs,
BOCIIUTAaHHUSI W Pa3BUTHUSA, OOYyYalOIUXCs CpeAcTBaMu ydeOHoro mpeamera «buomorusy,
orpenenseT 005f3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue Io
pa3zenaM M TeMaM, PEKOMEHIYeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHs] yuyeOHOro marepuaia ¢
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mnporpamme 1o OHONOTMU TakKe YYHUTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3yibTaTam oOydeHuss B (popMHUpOBaHUH
OCHOBHBIX BHJIOB y4eOHO-TT03HABATEIHHOMN JIEATEIILHOCTH/ydeOHBIX IEHCTBHIA, 00YJarOIuXcs 10
OCBOEHUIO COJIEpPKaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme no 6umosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH IMPUHIIMII
IPEEMCTBEHHOCTH B HW3YyYeHHHM Ouoyoruu, Omaromaps 4YeMy B HEW NpPOCMaTpUBAaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIICHHUS,
OpeACTaBIeHUH O 370pOBOM oO0pa3e KM3HM U OEpeXHbIM OTHOIIEHHEM K OKpY’Karolien
npupoaHoii cpene. [ToaTomy Hapsay ¢ U3ydeHueM o0IeOHOIOrHUECKUX TEOPUH, a TaKKe 3HAaHUN
O CTPOEHUM JKHMBBIX CHCTEM pPa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIMX B HHUX
MPOIIECCOB B IPOTpaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAHHE HCIIOJIb30BAHHIO TTOYYSHHBIX 3HAHHUH
B TIOBCEJHEBHOW KHM3HM IS pEIICHUS TNPHUKIAAHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpYKarollel NMPUpPOIHON cpese,
aHau3a BIMSHUSA XO3AHCTBEHHOH JEATENBbHOCTH YEJNOBEKAa Ha COCTOSIHME MPUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOTo
npeamera «bHOTIOTHs» NMPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECTIeUeHHs YCIOBUHM Ul peIieHus
OJTHOW M3 aKTYaJbHBIX 3a/1a4 ITKOJEHOTO OMOJIOTHYECKOTO 00pa30oBaHusl, KOTOpas MpeIoaraet
dopmupoBaHUEe y O0YYarOIIUXCS CIIOCOOHOCTH afanTHPOBAThC K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (popMupoBaHUEe Yy OOYUaIOUIMXCS TMPEACTABICHUH O HAay4yHOW KapTHHE MHpA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBMS Ui TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,



(dopmupoBaHus (YHKIMOHAIBHOW TIPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M Oe3omacHoro obpasza
KHU3HH, 9KOJIOTUYECKOT0 MBIIIUIEHUS], LIEHHOCTHOI'O OTHOLIEHHUS K )KMBOM NIPUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHne OWMOJNIOTHS HWMEET TaKXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33]a4 CPEIHEro oduero o0pa3oBaHus, couuannzanui odyyarommxcs. Mzyuenue
O6uonoruu odbecneunBaeT ycaoBus s (OpMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYpBl, CIIOCOOCTBYET HWHTETpalluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢bu3uku, xumuu U reorpadun. HazBanHble MONOXKEHUS O MpeAHA3HAYEHUU Y4eOHOro mpeamMera
«buonorus» cocraBuIM OCHOBY JUIsl ONPEAEICHUS IOJX0/10B K 0TOOPY U CTPYKTYPHUPOBAHUIO €r0
COJIepKaHus, IPEICTAaBIEHHOr0 B IpOrpaMMe o OUOJIOTHH.

OT160p conepxkanus yueOHoro npeamera «buoaorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
NO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYArOIIUECs TOJIKHBI
OCBOUTbH 3HAHUS U YMEHMs, 3HaUMMble JUIsl (POPMUPOBAHUS OOIIEH KyJIbTYphl, ONpPENEISIOLINe
aJIcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpY’KAIOLIEH MNPUPOAHON cpejie, BOCTPEOOBAHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTelbHOCTH. Oco00€e MECTO B 3TOM cHUCTEMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJEp)KaHUs, KOTOpble CIIy)KaT OCHOBOM i (OPMHPOBAHUSA
IpPEJCTAaBICHUNH O COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTMHE MHUpPAa U LEHHOCTHBIX
OpPHUEHTALUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3AMKH OHMOJIOIHYECKOI0 00pa30BaHMsL.

CrpyKTypupoBaHHE COJEpXkKaHUs y4yeOHOro MaTepuasa B IporpaMMe IO OHOJIOTHU
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUYUTENIbHBIX OCOOEHHOCTAX
YKUBOM IPUPOJIbL, 0 €€ yPOBHEBOM OpraHM3allly U 3BOJIIOIMH. B COOTBETCTBUY C TUM B CTPYKTYpE
yuebHoro npeamera «buonorus» BbIIEIEHBI CIEAYIOUINE coAepkKaTelbHble JuHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOro no3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Ouonornyeckas cucremay, «CucteMa 1 MHOrooopaszue OpraHMyeckoro MUpay, « IBOJIIOLUS
YKUBOU NPUPOABD», « IKOCUCTEMBI U NIPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilens u3ydeHuss ydeOHoro mnpenmera «buomnorus» Ha 06a30BOM ypOBHE — OBJIAJICHUE
0o0y4aromyUMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM MHUBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre YMEHHH HCI0JIb30BaTh 3TU 3HAHUSA Ui TPaMOTHBIX JIeHCTBUH B
OTHOIIEHUH O0OBEKTOB >KMBOW IIPUPOJIbI U PELLICHUS Pa3INYHBIX )KU3HEHHBIX IIPOOJIEM.

JlocTuxkenue Lenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE
o0OecnieunBaeTcs peleHueM CIeAYOINX 3a1ay:

OCBOEHHUE 00YJaIOIUMHUCS CUCTEMbI 3HaHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUEHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIOTe3aX, MpaBWiaX, CIYXKallMX OCHOBOM s (hOpPMUPOBAHMS
IIPEJICTaBICHUA O €CTECTBEHHO-HAYYHON KAapTUHE MHUpPA, O METOAAaX HAay4yHOIo IO3HaHUS,
CTPOCHUHU, MHOT000pa3sMM M OCOOCHHOCTAX >KMBBIX CHUCTEM PA3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUH;

dbopMupoBaHrue y 0OyYaromMXCsl TO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJISOB,
ueH U MOoIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumei KyabTyphl, (QYHKIHOHAJIBHON TIpamMOTHOCTH,
pa3sBUTHE YMEHUN OOBSACHATH M OLEHHUBATH SIBICHHUS OKPYXAIOIEro MUpA KUBOW MPHPOJBI Ha
OCHOBAHMHU 3HAHUH U OMBITA, MOJYYCHHBIX IPU U3yYECHUN OMOJIOTUH;



dbopMupoBaHrue y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OMOIOTHMYECKHUX
3HAaHUW B MPAKTUYECKOW NEATEIbHOCTH YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULHUHCKUX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HIA;

BOCTIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEIOBEKOM >KHBOW MPHPOJIEI,
HE00X0IUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOMIOICHHUS dTHUECKUX HOPM IPH MPOBEICHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE I[EHHOCTU OMOJIOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, U151 OPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS,

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEIHEBHOM KU3HU IJISI OLCHKU
MOCNEACTBUIM CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpYXarollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOIEHHE Mep TPODHUIAKTHKY 3a00IeBaHUT.

B cucreme cpennero obmero obpasoBanusi «buonorusy, usydaemasi Ha 6a30BOM ypOBHE,
SIBIIICTCSL O0SI3aTEIBHBIM YYEOHBIM TIPEIMETOM, BXOSIIMM B COCTaB MPEIMETHOW 00IacTh
«EcTecTBEeHHO-HAYUYHBIC ITPEIMETHIY.

Jliist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHET0 00IIero o0pa3oBaHUsI OTBOIAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC

Tema 1. Buojsiorus kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJOrH4YecKUX HayK.

MeTop1 TO3HAHUS KUBOUM MPHUPOALI (HAOII0IEeHUE, SKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJIaccU(UKalus, MOJICIUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckass pabora Ne 1. «lcmnonbp3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBIL.

CpoiicTBa OuwocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdemoHcTpaumMu:

Tabmuel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUMU >KUBOU
MPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XHUMHUYECKUH COCTaB KIETKU. XMMUYECKUE AIIEMEHTBI: MAKPOAJIEMEHTbI, MUKPOAJIEMEHTBHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMK BOJABI M MHUHEPAJBHBIX BellecTB B KkieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIIMN OETKOB.

®epMeHTHI — Ouonornueckue karanmuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuus  QepMEeHTOB  OT
HEOPraHUYECKUX KaTalu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapubl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosnorndeckue QyHKIUN
YIJIEBOJIOB.



Jlutuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynknuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JTUMHAOB KaK
HCTOYHUKOB SHEPIHH.

Hyxnennossie kucnorsl: IHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne m ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Muronoruss — Hayka o kierke. Kiierounass Tteopus — IpUMEp B3aUMOJCHCTBUS UACU U
¢bakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUECHHUSI KIIETKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTasi Hapy»KHas
MeMOpana, mosiekyibl JJHK kak renernueckuii anmapar, cuctema cCuHTe3a Oenka.

Tunbsl KIETOK: JyKapuoTHdeckas M MpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
npokapuotuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKU.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, TNIMKOKAIHUKC, UX (DYHKIIHH.
[Tnazmatnueckass memOpana, e€ cBoiictBa W (QyHkmuu. LlurorazMa m e€ OpraHOMIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHOMbI KJIETKA: MUTOXOHIPUH, IIacTUAbL. [IponcxoxaeHne MUTOXOHAPUA 1 m1acTul. Bussl
wiactug. HememOpaHHble OpPraHoOuAbl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIH,
PECHUYKH, KI'yTUKH. DYHKIIMY OPraHOMI0B KIETKU. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp Ki1eTku. CTpoeHue sjpa: saepHas o00j0uKa, KaproIiasma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU ITPUPOJEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMIAa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes Oenkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHre 3yKapruOTUYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENbHOM KiIeTKu», «CTpoeHue
POKAPUOTUYECKON KiIeTKn», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD», «JIUmuas».

OOGopynoBaHue: CBETOBOH MHMKPOCKON, OOOpylOBaHME AJs INPOBEJCHUS HAOIIOJCHUI,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHBIX, KMBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopuast padota Ne 2. «M3yueHme CTpOEHHUsS KJIETOK pPACTCHHWH, >XHBOTHBIX W
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.



OOMeH BemiecTB, WIM MeTaboau3M. Accummianusa (TUIaCTHYECKUH  OOMEH) |
JUCCUMUIIALINSA (PHEpreTuuecKuit 00OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poipb
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METaboIMu3Ma.

Tunel oOMEeHa BEmIECTB: aBTOTPOQHBIA U reTepoTpodHbId. Ponbk ¢epMeHTOB B 0OMEHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (as3el (oTocuHTe3a. Peakiuu QorocuHTEe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3A IS KU3HU Ha 3emie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocHHTe3. XEMOCHHTE3UpyoIllIue OakTepuu. 3HAUeHHWE XEMOCHHTE3a JUIsl JKU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B  KjeTke. PacmiernjeHue BEIIECTB, BbIJCIEHUE U
AKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukomms. bpoxenne u
ero Buabl. KucimoponHoe okuciaeHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmpoBanre. DPPEKTUBHOCTh IHEPTETUICSCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunte3a. ['enermueckass unopmanus u JHK. Peanuzanums
TeHeTUYeCKON HH(popMalKu B KieTke. ['eHeTuuecKuit KoA U ero CBOMCTBa. TpaHCKpUIILIUS —
maTtpuuHblidi cuute3 PHK. Tpancnsnus — Ouocunres Oenka. Dtansl Tpanciasiuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oernka.

Hexnetounsie ¢popmbl KU3HU — BUPYCHL. McTopus otkpbiTHs BupycoB (/1. U. IBaHOBCKkwMil).
OcoOeHHOCTH CTPOEHMSI M JKM3HEHHOTo LuKJIa BUpycoB. bakrepuodaru. bone3nu pacrenui,
KUBOTHBIX M UYEJIOBEKA, BBI3BIBAEMbIE BUpycaMu. Bupyc mmmyHonedunurta yenoseka (BUY) —
Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepraza W HHTerpasa. Ilpodumakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHH.

JleMoHCTpanum:

[Toprpetsr: H. K. Konsnos, . 1. UBanosckuii, K. A. Tumupsizes.

Tabmumet  u cxembl: «Tumbl  muTaHus», «Metabomusm»,  «MUTOXOHAPUNY,
«JHepreTuueckuii 0oOMen», «Xmnoporiacty, «Dotocuntes», «Ctpoenune IHK», «Ctpoenue u
dbyHKIMOHUpOoBaHue TreHa», «CuHre3 Oenka», «l'eHetnueckuid  kom», «Bupych»,
«baktepuodarn», «Ctpoenne u xku3HeHHbId 1wmka Bupyca CIIWa, Oakrepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenune [IHK u tpanckpunims», «buocunres
oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1UKN, WM KU3HEHHBIM WK kieTku. WuTtepdaza u muto3. Ilpoueccsr,
nporekaromue B uHtepdasze. Permmukanus — peakmus marpuunoro cunteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIIOMIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatusl. LluTonornueckre OCHOBBI pa3MHOXKEHHSI U MHIUBUIAYATbHOIO Pa3BUTHUS
OpraHU3MOB.

Jenenune knetkn — muto3. Ctaauu muto3a. [Iporeccel, mpoucxoasiye Ha pa3HbIX CTAIUIX
MHTO3a. BHOJIOrMYeCKHil CMBICT MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aronTo3.



DopMbI pa3MHOKEHUS OpPraHU3MOB: Oecrionoe U 1ojoBoe. Buapl 6ecrosnoro pa3sMHOXeHU:
JiefIeHHe Ha/lBOe, IOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHUE, BEreTaTHBHOE
pa3MHO)KeHHe. MIcKyCcCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €r0 3HAYCHUE M1 CEICKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIoI0ro.

Meiio3. Craguu meiosza. [lporeccel, mpoucxonsnime Ha craausax Mmenosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brosaornyeckuii CMbICI U 3HaYEHUE MEN03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y >KMBOTHBIX. Ilos10BBIE Kene3bl:
CEMEHHUKU M siMYHMKH. OOpa3zoBaHME M Pa3BUTHE IOJOBBIX KJIETOK — ramer (CrepMaro3ouf,
AHLEKIeTKa) — crepmaroreHe3 u oBoreHed. (OcCOOEHHOCTH CTpPOCHMsI SAHLEKIETOK MU
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHAIFHOTO PA3BUTHA Y TO3BOHOYHBIX JKUBOTHBIX: JAPOOJIEHWE, TacCTPYJISIHSA,
opratoretes. IlocramOpronaibHOe pa3BuTUe. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BrusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalUU
pa3BUTHS.

JdeMoHcTpanum:

Tabmuupl u cxembl: «@OpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «JleneHne KIeTku OakTepuii»,
«CTpoeHHne MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KieTouHslii nukiy», «Permukanus
JHK», «Muto3», «Meno3», «lIpsamoe n Henpsimoe pa3BuTHe», «I ameToreHes y MiIeKOIHUTAOIINX
U 4eoBekay, «OCHOBHBIE CTaJAMU OHTOI'CHE3a.

ObopynoBaHue: MUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOMHUTAIOLIET0»,
«Slitexnerka MieKonuTarmero», «Kapuokuses B KJIeTKax KOpEIKa JIyKa», MarHUTHAsI MOZEIIb-
anmukanus «Jlenenue knerkny», moaens JJHK, monens meradazHoit XpoMOCOMBI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHeTtuku. Mcropust pasButuss reHeTuku. Ponb nurtonoruu u
SMOPHOJIOTHHU B CTAHOBJIEHUHU T'€HETHKH. Bxian poccuiickux u 3apyOeXHbIX YU€HBIX B pa3BUTHE
TeHeTUKU. MeToabl TEeHeTHKH (TMOPUAOIOTWYECKUH, LUTOIeHETHUYECKUH, MOJIEKYISpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HAcCIE€AOBaHWS  IPU3HAKOB, yCTaHOBIeHHble [.  MeHnenem.
MonorubpuaHoe CKpenpBanue. 3aKoH eIMHO00pa3usi THOPUIOB TIEPBOTO MoKoJieHus. [IpaBuio
JTOMUHUPOBaHUA. 3aKOH paculeluieHusl npu3HakoB. [mmore3a uwcrorel ramer. IlomHoe m
HEIOJIHOE JOMUHHUPOBAHHUE.



JuruOpunHoe cKpemuBaHHe. 3aKOH HE3aBUCHMOIO  HACIEIOBaHUS  IPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpeIlMBaHUE.
Hcnonb3oBaHne aHATU3UPYIOLIETO CKPEIIMBAHUS 1JIs1 ONIPEIeTICHUs TEHOTUIIA OCOOH.

CueruienHoe HacienoBanue rmnpusHakoB. PabGora T. Moprana mno cuerieHHOMY
HAaCJICIOBAHUIO I'eHOB. HapylieHne cuerieHusi TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKrEe KapThl.

['enetuka nosa. XpoMOCOMHOE OIpeAeNIeHUE 1oJia. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3Mmbl. HacimenoBaHue HNPU3HAKOB, CUEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNMBOCTU: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Ponb cpelbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHUYMBOCTH.
Bapuanvonsslii psa u BapuanuoHHas kpusas. Hopma peakunu npusHaka. KosinuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBenHas, wiM reHOTUIIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTb.
Meiio3 u 1onoOBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, Te€HOMHBIe. YacTtoTa U
NPUYMHBL MyTalil. MyTtarennbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menunBocty H. M. BaBunoga.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OHMOXUMHYECKHHA, MOJCKYJISIPHO-
reHetudyeckuii. CoOBpeMEHHOE OIpEACICHUE TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TeHOTHUIUPOBaHKHE, B TOM uyucie ¢ nomoinbto [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyeNnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACJIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUS] TeHETHYECKHX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAYEHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

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

Tabmuupl 1 cxembl: «MOHOTUOPUAHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHIeIUIEHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnOpunnoe ckpeuBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHSI,
«Mero3», «B3anMoIeiCTBHE aJJIEIBHBIX TEHOBY, «I €eHeTUUECKUEe KapThl PACTEHHH, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBAaHMS, CIEIUIEHHOTO C IOJIOM,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buapsl wu3MeHumBOoCcTHY», «MoaudukannoHHas
W3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynmn KpoBu», «MyTarmoHHas
W3MEHYUBOCTBY.

OOGopynoBanue: Mojenu-anuimKkanun  «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnmomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
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Mukpormnpenapar «J{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPACKU Tena), repdapuit
«I"opox mocCeBHOW.

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

Jlaboparopuas pabota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEILIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTaxy.

Jlaboparopuas pabota Ne 6. «3ydeHre MOANPUKAIMOHHON H3MEHYHBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyranmid y JApo30HIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpaxkTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POJAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesnexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInHu U AoMectukanus. Yuenne H. U.
BaBwiioBa 0 LeHTpax HPOUCXOXKIEHUS M MHOrooOpasusi KylbTYpPHbIX pacTeHuid. LleHTpsl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBbli U MHAUBUAYAIbHBIA OTOOpHI B CEIEKLUU
pacteHuil u kuBOTHBIX. OlIeHKa 3KCcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
UYucras nmuaus. CkpeuiuBaHue YucToiX TuHui. ['ereposuc, nin rubpuanas cuia. Hepoacrsennoe
cKkpemuBanue — ayrOpuaunr. OtganénHas rubpugusanus U e€ ycnexu. VCcKycCTBeHHBIN
MyTareHe3 M IMOJIyYeHUE MOJUILUIONAOB. JIOCTMKEHUS CEeNeKUUH pACTEHUN, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHomnoruss kak oTpacib NPOM3BOACTBA. ['€HHas WH)XKEHepHUs. OTambl CO3/aHus
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Knerounas wunxkenepus. Kiierounsle
KyJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHHi. KiioHnpoBaHue BHICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JITHYeckue mnpobdiemsl. MO —
TFeHETUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. l1BaHoB.

Tabmuiel U cxeMmbl: kKapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pactenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHHil», «OTaanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWanoBay, «[lomumnounus», «OOBEKTHI
OouorexHonorun», «Kinerounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TEHOB, XpPOMOCOM.

OO6opynoBaHue: MYJISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CeabCKOX035iCTBEHHbIE PACTEHUS».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJBI U JTOCTHIKEHUS CEJIEKLMU PAaCTEHMM M XKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X03HUCTBO, 1a0OPATOPHIO arPOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIOIIHOHHAA OHOJIOTUA.
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[TpeanocelIky BOSHUKHOBEHUS 3BOIIOLIMOHHON TEOPUU. DBOJIFOLIMOHHAS TEOPUS U €€ MECTO
B Ouosioruu. BiusiHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CauzerenbcTBa 3BoJoLMU. [lageoHTOIOrNYECKHUE: TOCIIE0BATEIBLHOCTD MOSBJICHUS BUI0B
B TAJICOHTOJIOTHYECKOW JIETONHCH, mepexoaHbie (opmbl. buoreorpaduyeckue: cXoacTtBo u
paziuune ¢ayH u GIop MATEPUKOB M OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IMyusl 3MOPUOHOB PA3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHHTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIC, DPYAWMEHTapHBIC OpraHbI,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomounonHas Teopus Y. JlapBuna. Ilpeamochuiky BO3HMKHOBEHMsI JapBHHHU3MA.
JIBIOKyIlMEe CHMJIBl  3BOJIIOLMU  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IPH
OTPaHUYEHHOCTH PECYpCOB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBINA O0TOOD).

Cunrerndeckas teopus 3Bosonuu (CTO) u e€ ocCHOBHBIE TIOJIOKEHUS.

Muxkpospomtonus. [lonynanusa kak eMHUIA BUAA U IBOJIIOLUU.

JBmwxynme cuibl ((hakTophl) BOJIOLUM BUAOB B NpHpoje. MyTallMOHHBIM mpouecc U
KOMOMHATUBHAsA U3MEHYMBOCTb. [lomysaioHHbIe BOJIHBI U Apeiid reHoB. M3omamus u Murparus.

EcrectBenHblii 0TOOp — Hampabistomuil ¢aktop 3Bomonuu. PopMbl eCcTeCTBEHHOTIO
otbopa.

[Tprcnioco0neHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bosonuu. Ilpumeps! npucrnocobnenuit
y OpraHu3MoB. ApoMOp( 03Bl U HINOATATITAIIHH.

Bun wu BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (QOpMBI BHI000pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomonus. @opMbl 3BOIIONMK: (UIETHYECKas, TUBEPreHTHAasi, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3BoMOINY.

[IpoucxoxxaeHne  OT  HECHEUMAIM3HPOBAHHBIX  mIpeakoB.  IIporpeccupyromias
crienyanu3anus. AanTUBHAs paguanus.

JleMoHCTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mromnep, A. H. CeBeprios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHUYeCKOro MUpa Ha 3emiie», «3apo/IbIIIY TO3BOHOUYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODY,
«MHoroo0Opa3ue COpTOB pacTeHMit», «MHoOroodpasue Mopox KHUBOTHBIX», «llomynsauuuny,
«MyTalnmoHHasi U3MEHUMBOCThY», «ApoMopdo3bl», «Manoanantanuny», «OO0mas nereHepanus»,
«/IBmxyiue cuibl ’Bosronm», «Kapra-cxema mapuipyra nyremectsust Y. Japsuna», «bopnda
3a CYIIIECTBOBaHHEY, «[IpucnocobaeHHOCTD OpPTraHUu3MOBY, «["eorpaduueckoe
BHJ1000pa30BaHMe», «IKOJIOTHIECKOE BUT000PA30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAacKH, HaOOp TIIO0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpPaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

Buoreorpaduyeckas kapra wmwupa, KoOeKius «@DOpMBI COXPAaHHOCTH HCKOMAeMbIX
KUBOTHBIX U pacTeHUil», Mojenpb anmiukanus «llepekpéct xpoMocomy, BIaXXHbIE HpenapaTsl
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«Pa3Butne Hacexkomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluuu (GOpMbI KPbUIHEB U OKPACKH Telia).

JlabopaTopHble 1 IpakTHYeCKHE PA0OThI:

Jlabopatopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlaboparoprnass pabora Ne 2. «OmnucaHue TNPUCIIOCOOJIGHHOCTH OpraHm3dMa © ¢
OTHOCHUTEJIBHOTO XapaKTePay.

Tema 2. Bo3HnkHOBeHMe ¥ Pa3BUTHE KU3HU HaA 3emJie.

JloHayuyHble MPEACTABICHUS O 3apOXKIACHUU XKU3HU. HaydHble runore3bl BOSHUKHOBEHMS
KU3HM Ha 3emuie: aOHoOreHe3 M IMaHCIepMus. XuUMUYecKas 3BONIONUS. AOWOTEHHBIM CHUHTE3
OpPraHWYECKUX BELIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTAIbHOE MMOATBEPKICHUE XUMUYECKOU
sBosronnu. HavanbHble aTamnsl Onosorudeckoit sposmroruu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE MPOTOKJIECTKH. [lepBble KIETKH M UX HBOJIOIUSL.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3nn Ha 3emiie 1o spam u nepuogam. Karapxeii. Apxeiickas u mpoTepo30iickas
apsl. [aneo3oiickas spa u €€ nepuoIpl: KeMOPUHCKUI, OpJJIOBUKCKHNA, CHITYPHICKHA, TE€BOHCKHIA,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3so3olickas 3pa u €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

Kaitno3zoiickas spa 1 €€ nmepuo/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKka KiIuMara M IeoJIOTMUECKHX IMporeccoB. OCHOBHBIE A3Tallbl 3BOJIIOLUHU
PacTUTEIBHOTO ¥ )KUBOTHOTO MUPa. ApoMop(03bl Y pacTeHH U KUBOTHBIX. [losiBIeHUE, paciBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro Mupa Kak OTpa)kKeHue 3BOJIOLUU. OCHOBHbIE CHCTEMATHUECKUE
TPYIIIIBI OPTaHU3MOB.

OBOJIIOIIMSL  4YeNOBEKa. AHTPONOJOrus Kak Hayka. Pa3Buthe mpeacTtaBieHHil o
MPOUCXO0KICHUH YelloBeKa. MeTo1bl u3ydeHus: antponoreHe3a. Cxo/ICTBa M pa3anuMs YelloBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHNE YEIIOBEKa.

JBuxymme cunbl  (pakTopsl) aHTpomoreHesa. HacrnencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBEHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYIAUM Tpy/aa, MBIIIJICHHE,
peus.

OcHOBHBIE CTaJUU M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, YeloBeK yMEbli,
Yenosek mnpsmoxoxsamuii, YemoBek HeaHaepTalbckui, UYenoBek pasymHbld. Haxonku
MCKOIIaeMbIX OCTATKOB, BPEMsI CYILIECTBOBAHUS, 00JACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

Yenoseueckue pacbl. OCHOBHbIE OOJIBILIME pachl: eBpoleouaHas (eBpasuiickasi), Herpo-
aBcTpajioujiHasg  (dKBaTOpuaibHasg), MOHTOJOUJHAS  (a3uMaTCKO-aMepuKaHckas). YUepTsl
IpUCIOCOOICHHOCTH MIPECTABUTENEH YETOBEUECKUX pac K YCIOBUSAM CYILIECTBOBaHUS. EMMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmump! u cxembl: «Bo3nukHoBeHUe COTHEYHOU CHCTEMBbI», «Pa3BUTHE OpraHMYecKOro
mupay», «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIeTKa»,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
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YeJloBeKa M UYeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJICOHTOJOTHYECKUX HAaXOI0K
IIPEJKOB COBPEMEHHOIO 4elloBeKay», <«/lpeBHeimmne moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeuecke pachl».

Oo6opynoBanue: wmynsiku — «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
NUTEKaHTpONa, HeaHJepTallblla, KPOMAaHbOHIIA), CICTIKU WM M300paKEHHUS KaMEHHBIX OpYAUN
MEepPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPHI, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKasi TaduIa,
KoJuIeKIUs «DOpMbI COXPAaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[TpakTuueckas padora Ne 1. «/3yueHue UCKOMAaeMbIX OCTATKOB PAaCTEHUN M KMBOTHBIX B
KOJUICKLUSAX».

DKCcKypcusi «IBOJIOIUS OpraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeIUECKUI My3eil).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

Okojorusi Kak Hayka. 3ajgadyd M pas3fesbl AKOJIOTMH. METOAbl 3KOJOTMYECKHX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHas, IMOYBEHHas,
BHYTPHUOPraHU3MEHHAsI.

Oxonorudeckue ¢akrtopbl. Knaccudukanus skonoruueckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHUE IKOJIIOTHYECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuoTtnueckue  (aKTOpPBL:  CBET, TEMIEparypa, BIAKHOCTh.  DOTONMEPHOAN3M.
[TpucnocoOneHns OpraHu3MoOB K IEHCTBUIO aOMOTHYECKHX (paKTOPOB. bHoTOrmyecKme puTMel.

buotndeckne  Qaktopel. Bumbl OHMOTHYECKHMX  B3aUMOJCWCTBHN:  KOHKYPCHIIHS,
XHUIIHIYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, xoomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHcCAU3M, HeHTpanu3M. 3HaueHHe OUOTHUYECKUX
B3aMMOJICHCTBHIL JIJIsl CYIIECTBOBAHUSI OPTaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XapaKTEPUCTUKUA mnonyaauud. OCHOBHBIE MOKa3aTelu MOMYJIALHU:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJAa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YUCJICHHOCTHU MONYJISALNH U €€ PETyIsIusl.

JdemoHcTpaumuu:

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

Tabmune! u cxemsl: kapta «[IpupoaHsie 30Hb 3eminy», «Cpellbl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
uHpy30pun-Tyhenbkny», «llumepbie memm».

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckre 0COOEHHOCTH PacTEHUH U3 pa3HBIX MECT
oOUTaHUSDY.

JlabopaTtopHnast pabota Ne 4. «BnusiHME cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «IloAacU€T MIOTHOCTH MOMYJISAIMA PA3HBIX BUOB PACTCHUIN.

Tema 4. Coo01ecTBa U 3K0JI0TrHYeCKHe CHCTEMbI.

CooOmiectBo  opranmzMoB  —  OuoneHo3.  CTpykTypsl — OuoOlLleHO3a:  BHJOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiesas). Bunbl-nomuHanTel. CBs3u B OHOLIEHO3E.
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Okonoruyeckne cuctembl (9kocucremsl). [lonsTne 00 sKOocHcTeME M OHOreoleHO3e.
OyHKIMOHANbHbIE KOMIIOHEHTbl HJKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PpPEAYLCHTBHI.
KpyroBopot BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: OHMoMmacca,
OPOAYKIMS. DKOJIOTWYECKHE NHPAMHIbL: TPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHUs, pa3BuTue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocucTeMbl. buosnoruueckoe u
XO035ICTBEHHOE 3HaU€HHE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢akrop ycroiunBoctu skocucreM. CoxpaHeHHue OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepraackoro o 6uochepe. ['panuiipsl, coctas u cTpykTypa Onochepst. XKusoe
BemecTBO M ero ¢Qynkmun. OcobeHHOCTH OHMOChEpbl Kak TI00AIBHOW IKOCHUCTEMBL.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIiiepoaa, a3oTa).
3onanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B 6rochepe 3eminn. AHTPONIOreHHbIe H3MeHeHus B 6onocdepe. ['mobGanbHbIe
9KOJIOTUYECKHE TPOOIIEMBI.

CocymiecTBOBaHHE MPUPOIBI B YeioBeuecTBa. CoxpaHeHue OMOpa3Ho0Opas3msi Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIPaBIEHUs IPUPOAHBIMU peCypcaMu U UX
UCIOJIb30BaHue. JlocTukeHust OMOIOruM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «llumessie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTanHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«9KOCHCTEMA INPOKOIUCTBEHHOTI'O JIECa», « IKOCHCTEMA XBOMHOT O Jiecay, «bnoreHo3 Bogoémar,
«ArpoueHos3», «lIpumepHble aHTPONOIeHHbIE BO3JEHCTBHS Ha NpUPOAY», «Baxueiimue
WMCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa U TPYHTOBBIX Bom», «llouBa — BakHeMas cocTaBisroas
ouocthepnr», «DakTopel gerpajauumu  nouB», «llapHukoBbIl  3ddexT», «DakTOpHI
PaAMOaKTUBHOIO 3arpsi3HeHUs 6uocheps», «O01mas cTpykrypa 6uocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpan Ouochepr», «KpyroBopor yriaepoga B Guochepey,
«KpyroBopot a3ora B Ipupoze».

Ob6opynoBanue: MoeIb-anmInKanus « Tunuansie 6MOLEHO3bI», repbapuil «PacTuTenbHbIe
coobmiecTBa», Kosuiekuuu «buonenos», «BpeauTenn BaXKHEMIIMX CEIbCKOXO3HCTBEHHBIX
KyJIbTYp», TepOapuu M KOJUJIEKIUM pacTeHUl W >KUBOTHBIX, NpHUHAUIeKAIIME K pa3HbIM
AKOJIOTHYECKUM Tpymmnam oaHoro Buaa, Kpacuas kaura Poccuiickoit deneparuu, nzo0paxeHus
OXPAaHSEMBIX BHJIOB PACTEHHUI 1 )KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMDLI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30BAHUMA

Cornacho ®I'OC COOQO, ycraHaBnuBaroTCs TpeOOBaHUSA K pe3ylIbTaTaM OCBOCHUS
00y4aromuMHUCs MPOrpaMM CpPeTHEro 001Iero 00pa3oBaHus: JIUYHOCTHBIM, METANIPEIMETHBIM U
HPEMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIHMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS mpeameTa «bHOJOTUsS» BBIAEIEHBI
CICYIOINE COCTABIAIOIINE: OCO3HAHME OOYYAIOIIMMHUCS POCCUHUCKOH  Tpa)kIaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPEAEIIEHUIO,
HAIMYUE MOTHBAIIMM K OOY4YEHHWIO OWOJIOTHH, IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIUILUN pa3BUTHUS
OMOJOTUYECKOIr0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00y4YaloIIUXCsl PYKOBOACTBOBATHCS B CBOECH
JESITEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
o0pa3oBaHus, HATUYME YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yNbTaTbl OCBOCHHS mpeamera «buonorusy AOCTUTAarOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMu IMOBEACHHUS M CIOCOOCTBYIOT MpoIlleccaM CaMOMO3HAHMS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, Npupoae U OKPYKAKOLIEH cpele.

JlugHOCTHBIE Pe3yJIbTaThl OCBOCHUS Y4eOHOTrO mnpeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHUEHTAlUW, T[O3UTUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOr0O  00IIecTBa,
pacClIMpEHHE KU3HEHHOIO OIBITA W OMNbBITA JESATEIBHOCTH B IPOLECCE PEeATU3alMU OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpak1aHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JCATEIHHOCTH MPHU CO3AAHUH YUCOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEIENATh COOCTBEHHYIO TO3HMIIMIO TI0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOKIECHUSAMH, KyJIbTYPHBIMU IIEHHOCTSIMUA U COIIHAIbHBIM
MOJI0KEHUEM;
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FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MIO3HABATEJIBHBIX W HCCIIEIOBATEIbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAYCHUs OWOJOTMH B IO3HAHWW 3aKOHOB TIPUPOJIbI, B JKU3HU YEIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoe:xx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSA, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MIPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULIMAIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

MOHUMaHWE W pealu3alis 3I0pOBOro U 0e30MacHOro 00pasa >KU3HU (370pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynspHas (Qu3Myeckass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TIPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBHI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJIS,
HapKOTHKOB, KYpEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/Y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;
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TFOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIPABICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO €A TEIbHOCTD;

UHTEpEC K Pa3IUYHBIM chepaM MpodhecCHOHATBHONU IESATEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) 3KOI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11eIeC000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUHUKY KU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHHSI;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MTPOOJIEM U IIyTel UX PEIICHUs;

CIIOCOOHOCTH UCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIICHUU NpPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0IEHNE
IpaBWJI TOBEJIEHUS B INPHUPOJAE, HANpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JEHUCTBHUM, NPUHOCAILIMX BpEN OKPYKAIOUIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPEeIIPUHUMAEMBIX
JIEMCTBUM U PEAOTBPALLATh UX;

HaJIMYUE Pa3BUTOIO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpbI, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKOM KYJIBTYpPbI KaK CPEICTBA B3AUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpE Kak O €IWHCTBE IMpHUPOAbI, 4YeloBeKa M oOllecTBa, B MO3HAHUM HPHUPOJIHBIX
3aKOHOMEPHOCTEH U peleHNH TPOOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUMHU JUIsl COBPEMEHHOW LMBMIIM3AIMU: 0OeCreueHus
HOBOT'O YPOBHS Pa3BUTHUSI MEIHMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJOTMH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATBLHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OMOJOTMYECKMX 3HAHWUU B LIEJISX MOBBIIMICHUS 00Ien
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DHYHKIIMOHATBHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu ONOIOTHH;
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[OHUMaHHWE CYUIHOCTH METOJIOB IO3HAHHMA, MCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJy4aeMble 3HAHUS JJI aHalIW3a M OObBACHEHMs SBJICHUH
OKPY’KaIOIIET0 MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHUU, YMEHHE JeiaTb OOOCHOBAaHHbBIC
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOHIMXCA OAaHHBIX C LCJIbIO IMOJTYYCHHA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO MHCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUIS PELICHUS
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HaHME LIEHHOCTU HAayYHOW JAEATE]IbHOCTH, FOTOBHOCTh OCYLLECTBIATH NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENPEpPHIBHOMY OOPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYE€HUIO HOBBIX 3HAaHMM 1O OHMOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeameTHble pe3ysibTaThl OCBOEHHUS yuyeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCA MEXAUCHUIUIMHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHble TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenu@uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEIOBaHUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCAJIbHBIE
yueOHble JeHCTBUS (I103HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00€CIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJILHOW ITPaKTHUKE.

MertanpeameTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUS
JOJIKHBI OTPAXKaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POpMYIMpOBaTh U aKTyaJU3UpOBaTh NpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBIIICHUS (aHaIM3a, CHHTE3a,
CpaBHEHMs, Kiaccu(uKaluu, OOOOIIEHHUs), PAaCKpbIBaThb CMBICH OHMOJIOTMYECKUX TOHATUI
(BBLAETATH UX XapaKTepHbIEe MPU3HAKU, YCTAHABIMBATD CBS3U C IPYTUMHU MOHATHSAMHM);

ONpEACIATh LENN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKEHHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU LENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATUS s OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBOU
PUPOJIBI;

CTPOUTH JOTHUECKUE PACCYXACHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, TI0 AHAJIOTUH ), BBIABIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS] B pacCMaTPUBAEMBIX SIBICHUSAX, (DOPMYIMPOBATH BBHIBOJBI U
3aKJIF04YEHHS;
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IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJICTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAX, a TAaKKe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IUJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
Y HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJBTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH PAabOTy B YCIOBUSAX pPEAIbHOrO, BHUPTYAJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBIIUIEHUE NP PEILIEHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHS:

BJIQ/IETh HaBbIKAMM y4€OHO-HCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTU, HaBbIKAMU
paspelieHus npodiieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METO/0B
pelIeHHs TPaKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIIOJIb30BaTh Pa3jMyYHblEe BUJABI JESITEIBHOCTH [0 IOJIYYEHHUIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, Npeodpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTyallUsiX, B TOM YHUCIE MpU
CO3JIaHUM YYEOHBIX M COLIMATIBbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYUHBIA THUII MBIIUICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTEIBHOU NEATEIBHOCTH U
KU3HEHHBIX CHTYalUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpPOBATh 3aj]ady, BBIJBUTATh
TUIoTEe3y €€ peleHus, HaX0IUTh apIryMEHThI JJIs1 10Ka3aTeJIbCTBAa CBOUX YTBEPKICHUH, 3a/1aBaTh
napamMeTpbl ¥ KpUTEPUU PeIIeHUS;

aHaAJM3UPOBATh MOJyYEHHbIE B X0/1€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUECKH OIICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIIAThH II€JICHANPABICHHBIN MOMCK IMEpPEeHOca CPEACTB U CIOCOOOB JeMcTBUS B
PO ECCHOHANIBHYIO CPENY;

YMETh IEPEHOCUTh 3HAHWS B I[IO3HABAaTEJIbHYI0O U  IpPaKTUYECKyl0 obsactu
KU3HEJESATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE HWJEM, NpeJlaraTb OpPUTMHAIBHBIE MOJXOJAbl U DELICHUS, CTaBUTh
npoOJIeMbl U 33aJa4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHMUS.

3) padora ¢ nHpopManmeii:

OpPUEHTHPOBAThCSI B PA3IMYHBIX MCTOUYHUKAX HMH(pOpMaIHM (TEKCTe ydeOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTUYECKUX CIIOBApsSX U CIPAaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UpPOBaTh HHGOPMALMIO DPA3IUYHBIX BUIOB U (QOpPM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbl NpU IOHCKE U O0TOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOM /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;
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npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHMS PA3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY NPEIACTaBICHUS OHOIOrMYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe ¢ OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHITh XUMHYECKHe, (PU3UYECKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TNPEoOpa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJIAIHOCTH;

BJIAJCTh HABBIKAMU PpACIO3HABAHUS M 3alMThl UHGpOpMalLMK, HH(OPMAIMIOHHON
0€3011aCHOCTH JIMYHOCTH.

OsiaieHHe YHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH JAeHCTBHAMM:

1) obmenmne:

OCYIECTBIISITh KOMMYHHKAIIMKA BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIM JUCKYCCHUU IO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BbICKA3bIBaTh
CYXKIECHHS OTHOCUTEJIbHO BBINOJHEHMSI Mpe/ylaraeMoi 3aJaud, Y4YWUThIBaTb HHTEPEChl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra UIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUH, yMETh CMAryaTh KOHMIUKTH U
BECTH IEPErOBOPBI;

BJIQJIETh PA3JIMYHBIMU clOcOOaMU OOIIEHUS U B3aUMOJCIHCTBHS, MMOHMUMATh HaMEpPEHUs
JOPYTUX JIOACH, MPOSIBIISATh YBAXKHUTEIHHOE OTHOIICHHE K COOSCETHUKY M B KOPPEKTHOH (opme
(GopMyIUpPOBATH CBOM BO3PAXKECHMUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs IeITeIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHON pabOThl IpU
peleHn OMONOTNYeCKOi MpobsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH peLLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX IEHCTBHI € y4€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BBIBaTH M KOOPIAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJIaTh pe3yIbTaTbl COBMECTHOU pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HAEHU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE IOBEIEHHWE B PA3IUYHBIX CHUTYalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PeryaIsTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:
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UCIIONIb30BAaTh OHMOJIOTHYECKHE 3HAHUS /s BBIABICHUS NPOOJIEM W HUX pEIICHHS B
KM3HEHHBIX M YUEOHBIX CHTYaIUIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JNEHCTBUSAX M IMOCTYNKAaX MO OTHOIIEHHIO K XKMBOH NPUPOJAE, CBOEMY 3/I0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIFHO OCYILECTBIISATh TO3HABATENbHYIO AEATEIBHOCTb, BBIBIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIE 33/Ja4l B 00pa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIFHO COCTAaBIIATH IUIAH PELICHUS MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OIICHKY HOBBIM CHTYAIHsIM;

pacuMpsATh paMKi y4eOHOTO ITPeIMETa Ha OCHOBE JIMYHBIX MPEAIOYTCHHN;

JIeNlaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh MIPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKON SPYIUIINH B PA3HBIX 00JACTIAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIbHbIN U KYJIBTYPHBIN YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OLIGHKY CUTYalllH, BHIOOPA BEPHOTO PEIICHIS,;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTUBBI M aPT'YMEHTHI IPYTUX TPU aHAIIU3E Pe3yIbTaTOB AESTEIbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

OpUHUMATh ce0sl, TOHMMast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apT'YMEHTBI IPYTUX TIPU aHATU3E PE3YNIbTaTOB S TEIbHOCTH;

NpU3HAaBaTh CBOE MPABO U MPABO JPYTUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIUH IPYTOTO YeTIOBEKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpPIpETalMi U MpeoOpa3oBaHUIO 3HAHUM, BHJBI
JeSITeIBHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHHS M MPUMEHEHMIO 3HAHWW B PAa3IUYHBIX y4eOHBIX
CUTYallUsX, a TAKKE B peaIbHbIX dKU3HEHHBIX CUTYallMUsIX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHbIE PEe3yIbTaThl IPEICTABICHBI 110 TOAaM 00yUYeHHUS.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO MpenmMera «buonorus» ¢ 10 knacce 1onKHbI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECTe M POJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
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HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHME PacKpbIBaTh COJEPKAHUE OMOJOTMYECKMX TEPMHUHOB U IOHATUM: )KU3HB, KJIETKa,
opranu3M, MeTabom3M (0OMEH BEIIeCTB U IPEBPAIICHUE SHEPTHH ), TOMEOCTa3 (CaMOPETYIISIIHS ),
YpOBHEBasi  OpraHM3alusi  JKMBBIX  CHCTEM, CaMOBOCHpPOM3BENEHUE  (pEHpOIYKIMS),
HaCJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME M3JaraTb OHOJOTMYECKHE TEOPUM (KJIETOYHAs, XpPOMOCOMHAasi, MyTalllOHHas,
HEHTpaJbHAs JIOTMa MOJIEKYJIsipHOUM Owmosoruu), 3akoHbl (I. Mennems, T. Moprana, H. H.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3ust U MPOUCXOKACHUS KyIbTYpHBIX pacTteHuiit H. U.
BagunoBa), onpeaensTh rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HaHUSA B OWOJIOTHU: HAOJIIOJEHHE U ONMUCAHHE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus M MPOBEJCHUE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHWE IOJYyYEHHBIX PpE3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHSITHM,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICISTh CYHIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeW03a, OIUIOJOTBOPEHUS, PAa3MHOKECHHSI, UHIUBUAYATbHOTO Pa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHUE TPUMEHSTH MOJTy4YeHHbIC 3HAHUS I OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUYECKUX PEIICHUH B MOBCETHEBHOMN KU3HHU C 1B 00ECTICYeHUS
0€30MacCHOCTH CBOErO 3JI0POBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXamlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTHH Ul pallOHAILHOIO
HPUPOONOIb30BAHNUS;

yMEHHUE pelaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 3aJayd Ha MOHO- M JAMTHOpHIIHOE
CKpeIIMBaHKe, CLIETUIEHHOE HaclleI0BaHHEe, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpPaKTHUeCKHe paboThl, cOOII0aTh MpaBuia MpU
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHME KPUTHYECKHM OILIEHMBATh M HHTEPIPETHPOBATh HH(OpPMALHIO OHOJIOTHYECKOIrO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHWUSA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(}OpMaNNK, HAYYHO-TIONYISPHBIE MaTEepPHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCHOJIb30BaTh
MOHSTUMHBIN anmapaT OUOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO npenmMera «buonorusi» ¢ 11 knacce 1onKHbI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECTe M POJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa U



23

HAY4YHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh CO/IePKaHUuEe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BU]I, TIOMYJISIIINSA,
reHO(OH], HBOJIOIMS, MABIKYIIHME CHIBI ((AKTOpPBI) SBOJIOLUH, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHJ000pa30BaHHE, OSKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeYIIEHTHI, LIENH MUTaHUs, SKOJIOrHYecKas mupaMua, OuoreoueHos, onocgepa;

YMEHME H3araTb Ouonoruueckue Tteopuu (3BomounoHHass teopus Y. JlapsuHna,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojiplieBoro cxonacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH W mytei sBomtonnu A. H. CeBeplioBa, y4eHUsI O
6uochepe B. U. BepHasckoro), onpenensite rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHUE BaJeTh METOJaMM HAy4HOIO IO3HAHUS B OMOJOIMU: HaOJIOJEHHE U OIUCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus M MPOBEJCHUE OHOJIOrHYECKOro
OKCIIEPUMEHTA, BBIABIIKEHUE THUIIOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYCHHBIX DPE3YJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX ITOHSATHH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKH CTPOEHUSI OMOJOIrMUECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI'€OLEHO30B U HKOCUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJ000pa30BaHus, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEUIECTB U MIOTOKA 3HEPTUU B 3KOCUCTEMAX, aHTPOIIOICHHBIX U3MEHEHUH B
HKOCUCTEMAax CBOEM MECTHOCTH, KPYrOBOpPOTa BELIECTB M OHOr€OXMMHYECKMX LUKIOB B
ounocdepe;

yYMEHHUE TPUMEHSTH MOJIy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUH, IJIS1 IPUHATHS MIPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00ecTIeYeHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/0pOBbS OKpYXAlOIIUX JIOAEH, COOIIOACHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu Ui panroHaIbLHOTO
PUPOONOIb30BAHNUS;

YMEHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 3aJayud, COCTaBJISATh CXEMbI IEepeHoca
BEIIECTB U SHEPTUH B 3KocUcTeMax (IL[eNH MUTaHus);

YMEHME BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUECKHe paboThl, cOOI0aTh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHUE KPUTHUYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OpMAIMIO OHOJIOTHYECKOrO
COJIepKaHUs, BKJIIOYAOLIYIO ICEBAOHAYYHbIE 3HAHWUSA W3 Pa3IMYHbIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW WH(pOpMAalMK, HAayYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIbHBIE
HKOJIOTHUECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00o0mas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, T'PaMOTHO HCHOJIb30BaTh
MOHSTUMHBIN anmapaT OUOJIOTHH.
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10 KUIIACC
Ne HaunmeHnoBaHMe pa3je/ioB U TeM Kounrtpous DJIeKTpoHHbIe (LM (ppoBbIE)
n/n MPOrpamMmbl o0pa3oBaTe/ibHbIE pecypchbl
1 bronorus xax nayka (2 1.) Bu6smoreka LIOK https://m.edsoo.ru/7f41c292
XK
2 (1 I:I{B)B 16 CHCTEMEL H HX Oprattusaitt bubmuoreka [{OK https://m.edsoo.ru/7f41¢c292
X 7 1
3 HMHTACCIGHH COCTAB I CTPOCHHE Bu6morexa LIOK https://m.edsoo.ru/7f41c292
KJeTku (8 4.)
4 KuznenesatenbHOCTh KIETKH (6 4.) 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
P
5 ASMHONCHAC 1 HHIABIAYAILHOS Bu6maorexa LOK https://m.edsoo.ru/7f41c292
pa3BuUTHE OpraHu3MoB (5 4.)
H 1
6 ACACACTBEHIIOCTD H HEMEHAHBOCTD bubnuoreka [{OK https://m.edsoo.ru/7f41c292
opranu3moB (8 4.)
C .0
7 CAICKIIIL OPTanisMon. LICHOBE bubmuoteka I{OK https://m.edsoo.ru/7f41¢c292
ouorexHooruu (3 4.)
8 PesepBrOe Bpems (1 4.) bubnmoreka [{OK https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME-34 3



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
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11 KUIIACC
Kounrtpous DJIeKTpOoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U pecypchl
n/n TeM MPOrpaMMbl
1 OBouonnonHas ouonorus (9) bubmmoreka LIOK https://m.edsoo.ru/7f4lcc74
B
2 OSHHRHOBCHIE 1 PASBUTHE bubnuoreka I{OK https://m.edsoo.ru/7f41cc74
xu3uu Ha 3emite (9)
3 OpranisMEL H OkpyKalolas bubmuoreka [{OK https://m.edsoo.ru/7f41cc74
cpena (5)
0
4 (oobutectsa i akoMOrHIECKHE bubnuoreka I{OK https://m.edsoo.ru/7f41cc74
cuctemsl (9)
5 PesepBHoe Bpems (2) bubmuoreka [{OK https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 34 yaca



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
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10 KUIIACC
No 11/ DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE

Tema ypoka KoHTponb Data pecypchl

1 BHOTIOMWA B CHCTEME HayK bubmuoreka IIOK https://m.edsoo.ru/863e6122

https://m.eds00.ru/863e632a

MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

2 Hpaxriiecias padora Ne 1 bubmuoreka [IOK https://m.edsoo.ru/863e6122
«cnonp30BaHuE pa3IMYHBIX METOJIOB IIPU
M3YYEeHUU OMOJIOTHYECKUX O0OBEKTOBY

3 DHOOTHECKIE CHETEMEI, MPOLIECCH! i HX bubmmoreka LIOK https://m.edsoo.ru/863e6564
U3y4eHUe

4 KHMHECKHH COCTaB KIETKH. Boza u bu6nmoreka LIOK https://m.edsoo.ru/863e674e
MUHEpPAJIbHBIE COJU

5 benku. CoctaB u cTpoeHue 0eIKoB bubnmoreka [{OK https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JJabopaTtopnas padora Ne 1

6 «M3ydyeHne KaTaTuTHIECKON aKTUBHOCTH bubnuoteka [{OK https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTasa3bl)»
VraeBosapl. JIumuasr bu6mmoreka IIOK https://m.edso00.ru/863e6870
Hyxneunossie kucinorsl. AT® K.p. bu6nuoreka LIOK https://m.edsoo.ru/863e6d5¢c

9 Mctopit H METOJb! H3YHEHHS IICTIH. bubnuoreka L{OK https://m.edsoo.ru/863e6e88
Knerounas Teopus

10 Knerka kak 1mienoctHas *KuBasi cuctema



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
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CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2 «M3yueHue
CTPOCHUS KJIETOK PACTCHUH, )KUBOTHBIX,

bubnmoreka [{OK https://m.edsoo.ru/863e6ff0

1 rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»
12 OOMeH BelecTB WM METad0Iu3M bubmuoreka I{OK https://m.edsoo.ru/863e766¢
13 ®oTocuHTE3. XEMOCHUHTE3 bubmuoreka [{OK https://m.edsoo.ru/863e7c98
14 DHepreTuyeckuii 0OMeH bubmmoreka LIOK https://m.edsoo.ru/863e7aae
Ku3HeHHBIN IMKII KISTKU. [{enenue
KIeTku. Muto3. JlabopaTopHas padora Ne 3
15 «HaOmonenre MUTO3a B KJIETKaX KOHYMKA bubmuoreka I{OK https://m.edsoo.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 CBZ:TCZSI;T% Oeumica. Peakiuis MapiiHoro bubnmoreka [{OK https://m.edsoo.ru/863e796e
17 Tpancnsanus — 6uocuHTe3 Oenka K.p. bu6nuoreka LIOK https://m.edsoo.ru/863e796e
18 Hexknerounsie hopmbl )KM3HU — BUPYCHI bubnuoreka [{OK https://m.edsoo.ru/863e7540
19 DOPMBI PASMHOKEHHS OPraHH3MOB bubmuoteka [{OK https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bubmuoteka I{OK https://m.edsoo.ru/863e7f4a
OOGpa3oBaHue U Pa3BUTHE MOJIOBBIX KIIETOK.
21 Omiozorsopetine. JlaboparopHas padora bubnmoreka [{OK https://m.edsoo.ru/863e81b6
Ne 4 «3yueHmne cTpoeHUs MOIOBBIX KIETOK
Ha TOTOBBIX MUKPOTIpErapaTax»»
22 NuauBuayaibHOE pa3BUTHE OPraHU3MOB bubnuoreka [{OK https://m.edsoo.ru/863e8436



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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
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23

24

25

I'enerrika — Hayka 0 HaCIEACTBEHHOCTHU U
U3MEHYUBOCTHU

3aKOHOMEPHOCTH HACJIeI0BaHUS
pU3HAKOB. MOHOTMOPUIHOE CKPEIIMBaHNE
JuruOpunHoe ckpenuBaHue. 3aK0H
HE3aBHCHMOTO HaclleZIOBaHUS TPU3HAKOB

K.p.

bubnmoreka [{OK https://m.edsoo.ru/863e86f2

bu6mmoreka IIOK https://m.edso0o.ru/863e8878

bu6mmoreka LIOK https://m.edsoo.ru/863e89a4

26

CueruieHHOE HacJeI0BaHUE TIPU3HAKOB.
JlaGopaTtopHnas padota Ne 5 «3yuenue
Pe3yJIbTaTOB MOHOTHOPHIHOTO H
JUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI
Ha FOTOBBIX MUKPOITpEapaTax»

bubnmoreka [{OK https://m.edsoo.ru/863e8c60

27

I'enernka nona. HacnenoBanue npu3HaKkoB,
CIETIJIEHHBIX ¢ TIoJioM [IpomeskyTounas
UTOroBasd arrecranus

bubnmoreka [{OK https://m.edsoo.ru/863e8c60

28

N3menunBocTh. Henacnencreennas
M3MEHYHMBOCTh. JJabopaTopHas pabota Ne 6.
N3yuyenne MoaudukamoHHON
M3MEHYUBOCTH, IOCTPOEHUE
BapHallMOHHOTO psifia U BapHallMOHHOM
KpHUBOW»

bubnuoteka [{OK https://m.edsoo.ru/863e8efe

29

Hacnencrsennas n3MeHYHBOCTE.
JlaGopatopHnast pabora Ne 7. «Ananus
MyTarui y 1p0o30( bl Ha TOTOBBIX
MUKpOTIperapaTax»

bubmuoteka [{OK https://m.edsoo.ru/863e8efe

30

I'eneruka yenoseka Ilpome:xxyrounas
urorosasi arrecrauusi. KonrposbHnasn
pa6ora

bubnuoteka [{OK https://m.edsoo.ru/863e8d78



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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
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PesepBHeIit ypok. O000IICHHE 110 TEME

31 «HacnencTBeHHOCTh M U3MEHUYUBOCTH

OpPTaHU3MOBY
32 Cenekius Kak HayKa ¥ IIpo1ece bu6mmoreka LIOK https://m.edsoo.ru/863e9214
33 iiiigirﬁunﬂ;:;ﬁ;zziﬂ ceneiim bu6mmoreka LIOK https://m.edsoo.ru/863e9214
34 buoTexHoorus kak orpacib IpOU3BOICTBA bubmmoreka LIOK https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME 34 yaca



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

30

11 KIIACC
No 11/ DJIeKTpOHHbIe (HM(PpOBbIe) 00pa3oBaTeIbHbIE

Tema ypoka KoHTponb fara pecypchbl

1 OBOIIOLUSA U METOABI €€ U3YyUECHUS bu6mumoreka L{OK https://m.edsoo.ru/863ea20e

2 Hcropus passutis npeCTaBiCHHi 06 bubnuoreka [{OK https://m.edsoo.ru/863e9570
9BOJIIOLIUU

3 MukposBotonus bubnnorexa LHOK https://m.edsoo.ru/863e9cle
[Tormynsanus Kak 3JeMeHTapHas €IUHHUIA

4 bitza i osoouuh. Jlaboparopras pagora bubnuoreka LIOK https://m.edsoo.ru/863e99c6
Ne 1 «CpaBHenue BUJI0B 1O
MOP(OJIOTHUECKOMY KPUTEPUIO»

5 Jlemicymine CHIEL (S1EMEHTAPHEIC bubnuoreka I{OK https://m.edsoo.ru/863e9das
(bakTOpBl) IBOIOLUU

6 EctectBeHHbIi1 0TOOD U ero (hopMbl bubanorexa LHOK https://m.edsoo.ru/863e9ed0
PesynbTats! 3Bomtonuu:
MPUCTIOCOOIEHHOCTh OPTaHNU3MOB U

7 Bu1000pasosanue. Jlaboparopas pabora bu6mmoteka IIOK https://m.edsoo.ru/863e9fde
No 2 «Onucanue npucnocoOIeHHOCTH
opraHu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»

8 Hampasnenus u mytu Makpo3BOJIIOIUH bu6mmoreka L{OK https://m.edsoo.ru/863e9cle

9 HeoGpatumocTs 3B0MONNN K.p.

10 Uctopus xxu3Hn Ha 3emiie 1 METOBI €€

W3yYCHUS



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
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I'umore3sl MMPOUCXOKACHUA )KU3HU HA

11 bubnuoreka I{OK https://m.edsoo.ru/863ea5a6
3emie

12 PaspuTHC XH3HH Ha SeMIe 110 Dpamt bu6nmoteka LIOK https://m.edsoo.ru/863ea6be
neproaam
OCHOBHBIE 3TaITbl YBOJIOIUH
PACTHTEIBHOTO M )KMBOTHOTO MHPA.

13 [Tpaktiueckas pabota Ne 1 «3ydenue bubnnoreka [{OK https://m.edsoo.ru/863ea8bc
MCKOIMAeMBIX OCTATKOB PACTEHHH U
KMBOTHBIX B KOJUIEKLIUSIX)

14 (COBpCMEHHAS CHCTEMA OPTAHHHECKOro bubnuoreka [{OK https://m.edsoo.ru/863ea48e
MHpa

15 OBOJIIOLMS YEJIOBEKA (AaHTPOIIOTEHE3) bubnnorexa LHOK https://m.edsoo.ru/863eac2c

16 Asinicyuue cist (pakToper) bub6nunoteka L{OK https://m.edsoo.ru/863ead44
aHTpOIIOTeHe3a

17 OCHOBHBIE CTaIUU DBOIIOIINN YEJIOBEKA

18 HlestoBetieckite pacsi M MPHPOHEIC bub6muoteka L{OK https://m.edsoo.ru/863eaea?
aJIaTnTaliy 9eJI0BeKa
PesepBHblit ypok. O60011eHNE 110 TEME

19 «BO3HUKHOBEHME U pa3BUTHE KU3HU HA K.p.
3emie»

20 DKoJoTHs Kak HayKa

21 Cpenet obuTaHHs H SKOTOTHICCKHE bubmuoreka [TOK https://m.edsoo.ru/863eafec
(baxTopsl
Abuotnueckue (axropsl. JlaboparopHas

22 pabota Ne 3. «Mopddonoruueckue bubmuoteka L{OK https://m.edsoo.ru/863eb10e

0COOEHHOCTH pacTeHUl U3 pa3HbIX MECT



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
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
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oburtanus». JlabopaTopHas pabora Ne 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJICyCa

23 buotnueckue GakTopsl bubnuoreka [{OK https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XaPAKTEPUCTUKU

24 nonyssuun. [Ipakruueckas padota Ne 2
«[Tocy€T TUIOTHOCTH TOMYJISIIIUE Pa3HBIX
BUJIOB PACTCHUI

25 Coo01ecTBa OpraHu3MoOB — OHOLIEHO3 bu6mmoreka LIOK https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) K.p. bubnnoreka [{OK https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeJIH YKOCUCTEMBI.

27 Okonoruueckue nupamusl. CBocTBa bu6nuoteka LIOK https://m.edsoo.ru/863eb5fa
skocucteMm. Cykueccus

28 [IpupoHbIE Y5KOCUCTEMBI

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
buocdepa — rmobanbpHas s3xocucreMa

30 e [IpomerkyTouHAsi HTOTOBast bubnuoteka [{OK https://m.edsoo.ru/863ebb5e
arrecrauus. Konrposabnas padora

31 3aKOHOMEPHOCTH CYILECTBOBAHHS bu6mmoteka I1OK https://m.edsoo.ru/863ebd16
6uochepsl

32 YenoseuecTBo B 6rochepe 3eminn

33 S:;g;lelzzzgzalme MPHPOAET H but6mmoreka [IOK https://m.edsoo.ru/863ebale

34 PesepBHblit ypok. O00011I€HNE TEMBI

«Co00111eCTBA M DKOJIOTUUYECKHUE CHCTEMBI



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME 34 yaca



34

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buonorus / [Taceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3aarensctBo «lIpocsenienner»
* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlog

pen. [Taceunuka B.B., Akimoneproe obmiectBo «M3marensctBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA
buonorus nocobue Ans nocTynammux B By3sl o pen Yeosimena H.B. U3parenscTBo
Mocxksa HoBsasg Boxna 2019

buonorus Maszyp O.Y. JlanteBa O.B. U3narensctBo MockBa 2022

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://infourok.ru/

https://m.edsoo.ru
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