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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxkeHus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH II€J€H, COACp)KaHuUs,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanui, a Takke MOJIOKEHUS 0 crennpuke OUOJIOruH,
e 3HAaYeHHWU B IO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM, OIIPEeNICHbl OCHOBHBIC (DYHKIHH IPOTPAMMBI I10
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no Ouosoruu AaéT npeacTaBlIeHUe O LelsiX, 00 oOuiel crpateruy o0ydeHus,
BOCIIUTaHUsI M pa3BUTUS oOyyaroIuxcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEH]IyEMYIO IOCJIEI0BAaTeIbHOCTh M3Yy4€HUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 10 OHONOTMHM Tak)Ke YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3yibTataM oOydeHus B (opMupoBaHUH
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AEATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs 1mno
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6uosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3YYeHUH OuWoyoruu, Omaromaps dYeMy B HEW MPOCMaTpUBAacTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALUHl  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHHUS,
IPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeXHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpese. [loaTomy Hapsay ¢ U3yuyeHHuEM 001IeOMOIOTHYECKUX TEOPH, a TaKKe 3HaHUMN
O CTPOEHUM JKHMBBIX CHCTEM pa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIUX B HHUX
IPOIIECCOB B IPOTrpaMMe 1Mo OMOJIOTHH yIeJIEHO BHUMAaHKE MCII0JIb30BAaHHIO MTOJTyYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KM3HM JJI PpEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HaCJIECTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOMl cpele,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH YEJIOBeKa Ha COCTOSIHWE HPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJICHHE BHUMaHMs K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npeaMera «bruonorus» MpoJAUKTOBaHO HEOOXOIUMOCThIO 00€CNeYeHUs YCIOBHUM I pelieHUs
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mperoaaraet
dopmupoBaHHe y 00yJaromuUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydaroIIUMXCsl MPEICTaBICHWNH O HAaydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPOE, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KHMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 W Oe3omacHOro ooOpasa
YKHU3HH, YKOJIOTHIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33]a4 CpeHero oouiero o0Opa3oBaHus, coluanu3auuu odyuatomuxcs. N3yuenue



O1o0ruM 00ecreynBaeT yCIoBUS 7151 JOPMUPOBAHUS HHTEIUIEKTYaIbHbBIX, KOMMYHHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOM KYIbTYphl, CIIOCOOCTBYET HWHTETpaluu
OMOIOTMYECKUX 3HAHMUN C MPEACTaBICHUAMHU U3 JPYrUX y4eOHBIX NPEIMETOB, B YAaCTHOCTH,
buzuku, xumun U reorpaduu. HazpanHble MoNoKeHUs O MpeAHA3HAYEHUH y4eOHOTo mpeameTa
«buonorus» cocTaBMIId OCHOBY ISl OIIPECICHUS TOIXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanust yueOHOro npenmera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYXKAIOLIEH NPUPOAHON cpele, BOCTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOM MPUPOJIbI, O €€ YPOBHEBOW OPraHU3allMU U 3BOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKTYypeE
y‘-Ie6HOFO nmpeamera «buonorusy BBIJCJICHBI CICAYIOIUEC COACPIKATCIIbHBIC JIMHUU! «buoiorus
KaK Hayka. MeTopl Hay4dHOTro Mo3HaHus», «KieTka kak Omosoruueckas cuctemay, «Opranusm
Kak Ouonornyeckas cucreMay, «CucrtemMa U MHOrooOpasue OpraHu4ecKoro Mupa», « IBONIOIUSI
JKUBOU MTPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OPraHW3allMM JKUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

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

OCBOCHME 00YYaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOIrMUECKUX TEOPUSX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIyXKallUX OCHOBOM i (hOpMUpPOBaHMS
NPEJICTABICHUA O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOCHUH, MHOFOO6paSI/II/I A OCOOEHHOCTSAX JKHUBBIX CHCTEM Pa3sHOIro YypOBHA OpraHu3aluvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dopmupoBaHue y OO0y4arouXcs MO3HABATEIbHBIX, MHTEIIEKTYAJbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTAX Pa3BUTUS B OMOJIOTMU HAYYHBIX B3IJIS0B,
UJEN U TIOJIXOI0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHHE Y oOyd4aromuxcs oOmeld KyJabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUPA >KUBOW MPUPOABLI Ha
OCHOBAHWH 3HAHUH U OIlbITa, MOJTYYCHHBIX IMTPU U3YUCHUH 6I/IOJ'IOFI/II/I;

dbopMupoBaHrue y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OHMOJIOTHMYECKHUX
3HAaHUW B MPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIIMTaHUEC y6e)K}1éHHOCTI/I B BO3MOKHOCTH ITO3HAHUS YEIOBEKOM >KHBOM IIpHUPOAEI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM TP MPOBEICHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHUsS OTBOJIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUSA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTeCTBEHHBIMU HayKaMH, Quiiocodueil, 3TUKOH, 3cTeTHKON U mpaBoM. Poib Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

MeToap!l Mo3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJ1accu(UKalus, MOJICTUPOBaHKE, CTaTUCTHUYECKass 00paboTKa JaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabota Ne 1. «lcmonbp3oBaHWe pa3IMYHBIX METOAOB IPHU HU3YYECHUU
OHMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

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

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJSIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHM3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3aIlUU KHUBOK
HPUPOJIBI».

Ob6opynoBanue: moaens Mojaekyisl JJHK.

Tema 3. XuMH4eCKHUil COCTAB M CTPOEHHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIKoB. AMUHOKUCIOTHI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

®epMeHThl — Ounosiornyeckue KarainuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbl. OTinuus  (QepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYraeBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), AucaxapHibl (caxaposa,
JAKTO3a) W TMoJucaxapunbl (KpaxMmaj, TJIMKOTeH, IeJUT0I03a). buonorndeckune ¢GyHKIIANA
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue GyHkuuu nunuaoB. CpaBHEHUE YIIEeBOJOB, OENKOB M JUIMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kucinotel: [JHK n PHK. Hykieotubl — MOHOMEPBHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JHK. Crpoenne u ¢ynxunuun PHK. Buast PHK. AT®: crpoenue u

byHKINN.



[{utonmoruss — Hayka o kjeTke. KiieTouHass Teopusi — mpuUMep B3aUMOJCUCTBUS UIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUEHHSI KIICTKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudecko kineTku. Kierounas crenka 6akrepuii. CTpoeHHe 3yKapHOTHYECKOHN KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoWcTBa M (QyHkuuu. lluTomnasma u e€ OpraHouIbL.
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTuipl. IIporicxoxxieHne MUTOXOHAPUH U Ii1acTUA. Busl
wiactug. HememOpaHHble OpraHoufbl KIETKHA: PUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPHOINIH,
PECHUYKH, KIYyTUKH. DyHKIIMY OPraHOMJIO0B KIETKU. BriatoueHusl.

SAnpo — peryasTopHblil HeHTp KiaeTkH. CTpoeHue aapa: suepHas 00004Ka, Kapuorasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubl u cxemsl: «llepuoanyeckas TaOiMIa XUMHUYECKUX JJIEMEHTOBY», «CTpoeHHe
MOJIEKYJIBI BOIB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KJIeTKN», «CTpoeHue KUBOTHOM KiIeTKW», «CTpOEHHE pACTUTENbHOU KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD, «JIUmuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KMUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKUe padoThI:

JlaGopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHUS KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii oI MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OMUCaHHEY.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMM3M. ACCUMWJIAIUS (TJIACTUYECKH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BELIECTB U SHEPTUU B IOHUMaHUU METa00IM3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U ITPEBPALLICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTrocuHTE3a.
D¢ dexTuBHOCTH (hOTOCHHTE3a. 3HAUCHHUE (POTOCUHTE3A JIJIsl KU3HH Ha 3emiie. BimsiHue ycnoBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMmocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTe3a JJIS JKU3HU Ha
3emue.



DHepreTuyeckuidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBbIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK. Peamuzarus
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Hexkierounsie hopmbl sxu3HA — BUpYCHI. MicTopust oTkpeiTHs BupycoB (/1. Y. UBanoBCkuii).
OcoOeHHOCTH CTpOEHHsI M KU3HEHHOTO IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwmii,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBacMble BUpycaMu. Bupyc mmmynoaedununra genosexka (BUY) —
Bo3Oyautens CIIMa. OOpaTHas TpaHCKpHUIIIMA, peBepTraza M wuHTerpasa. IIpoduraktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii 0oOMen», «Xmnopormnacty, «Dotocunres», «Ctpoenue JIHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnotdarn», «Crpoenne wu sku3HeHHBIH 1wmka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: moaenu-anmuiukanuu «Y npoenue JJHK u tpanckpunmmsy, «buocuntes
Oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1K, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilpomeccsl,
nporekaromue B uHtepdasze. Permmkamus — peakuust matpuunoro cuuteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenune knerku — muto3. Ctaauu Muto3a. [Ipoueccel, mpoucxoasmye Ha pa3HbIX CTaanusAX
MHUTO3a. BHOJIOTHMYECKHi CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@DopMbI pa3MHOKEHUS OPraHU3MOB: Oecrooe U rmojoBoe. Bupl 6ecronoro pa3sMHOXXeHUS:
JiefieHHe Ha/lBoe, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOxeHue. IckyccTBeHHOE KJIOHUPOBaHHE OPraHU3MOB, €0 3HAUEHUE JUISl CEJIEKLIUU.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

Meito3. Cranun Mmenosa. IIpomecchsl, nmpoucxoadmue Ha cragusx menosa. IloBeneHune
XpoMocoM B Meiio3e. Kpoccunrosep. buosnornueckuii CMbIC U 3HAUEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEMEHHHUKHU M SMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTro3ouf,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOSHHs SHIEKIETOK H
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranoretes. IloctamMOpronanbHOEe pa3BuTHE. THUIIBI TOCTIMOPUOHAIBLHOTO PAa3BUTHS: MPIMOE,
HerpsiMoe (JTMYMHOYHOE). BriusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.



Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaNHU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuipl u cxembl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOifHOE OII0IOTBOPEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpOoMOCOMbD», «KineTouHbld mukimy, «Perukarus
JHK», «Murto3», «Meno3», «lIpsmoe u Henpsimoe pa3BuTHe», «I'ameToreHes y MiIIEKOIMUTAOLINX
1 4esioBeKay, «OCHOBHBIE CTaIUA OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOI, MuKporpenaparsl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«Sinexnerka milekonuTaromero», «Kapuokunes B KJIeTKax KOpELIKa JIyKa», MarHUTHast MOJEJIb-
ammumakanys «Jlenenue kinerku», moaens JJHK, monens merada3sHol XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

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

JlaGopatopnast pabora Ne 4. «/3ydyeHwe CTpPOCHHS TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTtuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOrMM M
AMOPHOJIOTUU B CTAHOBJICHUH T€HETUKU. BKIag poccUiicKuX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIONIOTUYECKUM, UUTOTeHEeTHYECKH, MOJIEKYIIpHO-
reHetuyeckuii). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  IPU3HAKOB, ycTaHOBiIEeHHble [. MeHnaenem.
MounorubpuaHoe cKpermBanue. 3aKkoH equHo00pa3us TuOpUI0B repBoro nokoneHus. [Ipasuno
JOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHATU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJTsl ONIPEIeIeHHsI TEHOTUTIA OCOOU.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJeI0BaHNIO T'eHOB. HapylieHue clueruieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTuUecKue KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 110Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3mbl. HacinenoBaHue NPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHnunBOCTh. BUJIbI ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpenbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIUOHHOW HW3MEHYHBOCTH.
BaprannonHsbli psg u BapuanvoHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE 1
KaueCTBEHHBIC TTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

Hacnencreennasi, uian reHOTHIIMYECKAsl, U3MEHUUBOCTh. KOMOWHATHBHAS M3MEHUUBOCTD.
Meiio3 ¥ TMONOBOM TpoIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeHYuBOCTh. Kitaccuukanuss myranuii: reHHblE, XpOMOCOMHBIE, TeHOMHblE. YacToTa u
NPUYHHBI MyTaluii. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.



I'enetuka wyenoBeka. Kapuotun denoBeka. OCHOBHBIE METO/bl T€HETHMKH YEJIOBEKA:
TeHEAIOTUYECKUH, OJIM3HENOBBIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpPHO-
reHerudyeckuii. CoBpeMEHHOE OIpeelIeHHEe TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TeHOTHIIMPOBaHKE, B TOM uucie ¢ nomoipio [I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YeJloBeKa: TeHHble Oone3Hu, OO0JE3HM C  HACIAEACTBEHHOM  MPEApacIooKEHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHIHMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKA U JICYCHUS T€HETHUYCCKUX
Oosie3Heil. MeIuKO-TeHETHYECKOe KOHCYJIbTHPOBaHUE. 3HAYCHUE MEIUIIMHCKOW TCHETHKU B
MIPEAOTBPAICHUH U JICUCHUH T€HETHICCKUX 3a00JICBaHHUI YeIOBEKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuiios.

Tabmumpl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTEHETHYECKass OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTCHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«urubpumHoe ckpenmBanuey, «l{uTomorndeckue OCHOBBI AWUTHOPUIHOTO CKPEIIHBAHHS,
«Metio3y, «B3anuMoieicTBUE allIeIbHBIX T€HOBY, «I €HeTHUeCKue KapThl PAaCTEHUM, )KUBOTHBIX U
yesnoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJEAOBaHUs, CLEIUICHHOTO C II0JOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl w3MeHuMmBOCTHY», «MoaupuKamrmoHHas
U3MEeHYHBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa rpymni KpoBu», «MyTalmoHHas
H3MECHYHBOCTD.

Ob6opynoBanue: Moxenu-ammiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpAacKu Tela), repdapuit
«I"opox moCeBHOW.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEUIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKPOIpETapaTaxy.

JlaboparopHas padota Ne 6. «M3ydyenre Moau(PUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO PsI/1a U BAPUALIUOHHON KPUBOI».

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

[TpakTrueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka U Ipoliecc. 3apokKJIeHUe CEeNeKIu U JoMectrkanusa. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTooOpas3usi KyIbTYpHBIX pacTeHuid. lleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METOJbI CeIeKIIMU. MacCoBBIii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKIUU
pacTeHu# U XUBOTHBIX. OTIeHKA dKCTepbepa. bIu3KOpoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
UYucrtas muansi. CKkpenmBanue YUCThIX JIuHAH. ['eTeposuc, nnu rubpuanas cwia. HeponcrsenHoe
cKkpemuBanue — aytOpuaunr. OtganéHHas ruOpugusanus U e€ ycnexu. VICKycCTBeHHBIN
MyTareHe3 M IMOJIYYeHUE MOJMUIUIONAOB. JIOCTHKEHUS CEeNeKUUH PpACTEHUN, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MNPOWU3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumkenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHuil. KiloHupoBaHue BBICOKOMPOAYKTUBHBIX



CEIbCKOXO03SHMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETHUYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmuipel u cxembl: kapra «L[eHTpbI MPOMCXOXKIEHUS M MHOT00O0pasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylIbTypbl W KIOHUpOBaHUE», «KOHCTpyupoBaHHE U INEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CENEKLUHU PAaCTeHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI I10 BUOJIOTMHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHIA

Cornmacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
00y4aroIMUMUCs NPOrpaMM CpegHero oouiero oOpa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

CTPYKTypE€ JIMYHOCTHBIX pE€3yJIbTaTOB OCBOEHUS Ipeamera «buosorus» BblAEIIEHBI
CIIEAYIOLIME  COCTAaBJIAIOIIME: OCO3HAHME OOy4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPENEIECHHUIO,
HAJIMYMEe MOTHUBALMU K OOyYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXAeHUH JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOrNYECKOr0 3HaHUs, TOTOBHOCTh U CIIOCOOHOCTh 00Y4aoLUXCsl PYKOBOJICTBOBAThLCS B CBOEH
JeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMM, HPUCYIIMMHU CHCTEME OMOJIOrMYECKOro
00pa3oBaHus, HATMYUE KOJOTHYECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1IEJTU U CTPOUTH
JKU3HEHHBIE IJIaHbl.

JIMuHOCTHBIE pPE3yNbTaThl OCBOCHMs NpeaMeTa «buonorus» NOCTUrarTCs B €AMHCTBE
y4eOHOIl W BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKHUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IIpoleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHMUsI M CaMOPA3BUTHUS, PAa3BUTUS BHYTPEHHEH MO3MLMHU JMYHOCTH, MAaTPUOTHU3MA,
YBaKEHUs K 3aKOHY M IPABONOPSAKY, YEIOBEKY TpPyAa U CTaplIeMy IOKOJEHHIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yJbTaThbl OCBOEHUS y4eOHOro mnpeamMera «buoaorus» 10KHBI OTpaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3allUid OCHOBHBIX
HarpaBJIeHUH BOCIUTATEIbHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  00ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00IIEeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOIN TBOPUYECKOH JI€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENIbHBIX 33124, BBHINOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 3aJla4, YBAXXUTEJIHBHOIO OTHOLIECHUS K MHEHHIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM NEATENbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON HICHTUIYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOii A3BIK U KyJIBTYpPY, MPOIILJIOE U HACTOALLEE MHOTOHAIIMOHATILHOTO Hapojia Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYJIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHUE U pAa3BUTHE OUOJIOTHH,
MOHVMAHUS 3HAYEHUs OWOJOTMH B TO3HAHWU 33aKOHOB TPHUPOJIbI, B JKU3HU YEIIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOT0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJMUTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MIPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHNE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (oOpMHPOBAHMA  KYJbTYPbl 3I0POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

MOHUMaHWE W pealin3alus 3I0pOBOro U 0e30MacHOro obpasa KU3HU (30pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynspHas (Qu3nyeckas aKTHBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHUMAaHWE IIEHHOCTH TIpaBWUJ WHIAWBUIYAIBHOTO M KOJUIEKTHBHOTO 0€30MacHOTo
MOBEJEHUS B CUTYalUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HaHHE TOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJIICHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLMANIbHON HAIPABIEHHOCTH,
CITOCOOHOCTH UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMOTHATH TAKYIO JEATEIHHOCTD;

WHTEpPEC K Pa3IudHbIM cepaMm TMpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPa30BaHWIO HA MPOTSHKEHUU BCE
KU3HU,

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CYILLIECTBOBAHMS;



HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYNbTYphbl: IPUOOpETEHHE OIbITa IUIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKAOILEN Cpe/Ibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NIPHOOpPETaeMble IPU U3Y4YEHHH OMOJIOIMU 3HAHMS U yMEHUS
IpU pEIIEHUuH MpoOJsieM, CBS3aHHBIX C PAlMOHAIBHBIM MPUPOIONOIb30BaHUEM (COOIIOACHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOLIEH IPUPOJHON Cpele,
yYMEHHUE MPOTHO3MPOBATh HEOJAronpHUsTHbIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIBTYphl, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
[IO3HABATEJIbHOM, KOMMYHUKATHBHOM M COLMAJIBHOM IPAKTUKE, TNOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW MpPAKTUKH, OCHOBAaHHOIO Ha JMalore KyJiabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHUMaHue cneuuduku OHONOrMM Kak HayKd, OCO3HaHMA €€ poiu B (HOPMUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIIM3ALUU: 00eCHeueHUs
HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJbHBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TIpPAMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIIMOHAIbHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpYXXAaloIlero MUpa M MPOUCXOIANIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBaHHbIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peasbHBIX )KU3HEHHBIX CUTYyaIlHUsIX;

OCO3HAHHE IIEHHOCTH HAayYHOH J€ATENbHOCTH, FTOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN MO OHOJOTUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI



MeranpeameTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHBIC
(MeXTmpenMeTHbIE) 00LIeHayYHbIEe TIOHATHS, OTPAXKAIOIIIE EJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHHE, IPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIE0BaHNe, HAOIIOeHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYIIATUBHBIC), 00eCIeUNBAIOIINE
(dopmupoBaHue (YHKIMOHAJIBHONW I'PAaMOTHOCTH M COLUAIBHOW KOMIETEHIMH O0YyYaroluxcs,
CIOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmeTHble pe3ysabTaThl OCBOCHMS IMPOrpaMMbl CpeJHEro o0Iiero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh IpoOiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN PUEMBI JJOTMUYECKOTI0 MBILIUIEHUS (aHaJIN3a, CHHTE3a,
CpaBHEeHMs, Kiaccu(uKaiuu, OOOOIICHHUS), PACKPBIBATh CMBICT OHOJIOTHYECKUX MOHSATHHA
(BBLAETATH UX XapaKTepHbIE PU3HAKU, YCTAHABIMBATh CBS3U C IPYTUMU IMOHATHIMH);

ONpeNeNiATh LeJNU JAEATeNbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPUH HX JIOCTHUXKEHHS,
COOTHOCHUTD PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATHUSL JUIsl 0ObACHEHUs (AKTOB M SBJICHUN >KUBOU
HIPUPOIbI;

CTPOUTB JIOTHUECKUE PACCYXkIeHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJII0YEHHUS;

IIPUMEHATh CXEMHO-MOJIENBHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALIMOHHBIX HUCTOUHUKAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
Y HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE MPH PEILIEHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHUSI:

BJIa/IETh HABBIKAMM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHust npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pEIlIeHNs] MPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

HCIOJIb30BaTh PAa3jMyYHbIe BHUABI AESITEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, TPEOOpPa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIT MBIIUICHHS, BIAJETh HAYYHOU TEPMHHOJIOTHEH, KIIIOYEBBIMU
MOHATUSIMA U METOJIaMU;



CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3a7a4W B 00pa30BaTENbHOW ACSITEIBHOCTH M
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICJCTBCHHBIE CBSI3M W AKTyaJIM3MPOBATh 3a7ady, BBIABUTATH
TUIO0TE3Y €€ peleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJM3UPOBAThH MOJyYCHHBIE B XO/1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OIICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MMOUCK MEpPEeHoca CPEACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh TIEPEHOCUTh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHUYECKYI0  00IacTH
KU3HEJESATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HWJCH, MPEAJaratb OPUTHHAIBHBIC TMOIXOABI W PEUICHHS, CTaBHUTh
npoOJIeMBl B 33]1a4H, TOITYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHKAX HH(pOpMamuu (TeKcTe yd4eOHOro mocoows,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBaTh HH(POPMALMIO PA3NTUYHBIX BHIOB U (OpM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jNMyHbIE METOAbI MpPU IOHCKE U OTOOpe
Ounonoruveckoi HHPOpPMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MUCTIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBbHYIO (OPMY TPEACTAaBICHUS OMOJOTHYECKOU
uH(popManuu (cxemsl, rpaduKy, JuarpaMmmbl, TAOJIUIbI, PUCYHKH U JIPYTrOe);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH paboTe C OMOJOTHYECKOU
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKHe W MaTeMaTH4YeCKHe 3HAaKW U CHMBOJIBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpa3OBBIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BJIAJ€Th HABBIKAMU pACIO3HABaHUS M 3allUTHl WHpoOpManuu, WHHOPMAITMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMMU:

1) obuenmue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BceX cepax KM3HM, aKTHBHO y4acTBOBATh B TUAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYyXIaeMoil TeMbl (YyMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKICHHS OTHOCUTENIbHO BBIMIOJHEHHsI MpeiaraeMoi 3aJadd, YYWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIaCTHUKOB JIHAJIOTa WIIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOUICHHS, TOHMUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHUTOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMHU OOIIEHHSI W B3aWMOJICHCTBHS, TMOHHUMATh HaMEpPEHUS
JIPYTUX JOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyITHUpPOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.



2) coBMeCTHAs 1eITeILHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn: OMOIOTUYECKOH MpoOiIeMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 UleHa KOJUIEKTHBA,

OPUHUMATh LEJId COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
JeHcTBUSA 10 €€ JOCTHXKEHUIO: COCTABIIATh IUIaH JEHCTBUH, pacIpeesiTh POJIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipeylaratb HOBBIE INPOEKThI, OLEHMBATh MJEH C NO3MLMU HOBU3HBI, OPUIMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYAIHsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
NEUCTBUAX M IMOCTYNKaxX MO OTHOIIEHUIO K XXMBOM HPUPOAE, CBOEMY 3I0POBBIO U 3]I0POBbHIO
OKPYKaIOINX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENBHYIO AEATEIBHOCTD, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTENbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIaH PelIeHusl MpoOaeMbl ¢ YIETOM MUMEIOIINUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OILIEHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO U TPOSIBICHUIO HIMPOKOM SPYIUIMH B Pa3HBIX 00JaCTIAX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTH KOPPEKTHBHI B JICATEIBHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3yJIbTATOB LIETSM;

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCTIOIH30BATh MPUEMBI peQIIEKCUU
JUTSL OTIEHKY CUTYalllH, BHIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIKEHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

IPUHUMATH ce0s1, TOHUMast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPH aHAIN3€ PE3YJIbTAaTOB JESITEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.



NPEJMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbraThl ocBoeHus nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosiorus» HaydHble 3HAHHUSA, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JeSITEIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CHUTYaIlHsX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX ¢ Ononorueii. B mporpamme
IpeIMETHBIEC PE3YJIbTAThl MPEACTABICHBI 10 roJaM 00yUeHHUS.

[TpenmerHble pe3yabTaThl OCBOCHUA yueOHOro npenmeta «buonorus» é 10 knacce 10AKHbI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECT€ M POJM OHOJOTMHM B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosornu, pyHKIHMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJEPKAHUE OMOJOTMYECKMX TEPMUHOB U MOHATUM: )KU3Hb, KJIETKa,
opranusM, MeTa0ou3M (0OMEH BEIIECTB U MTPEBpAIICHUE YHEPTUH ), TOMEOCTa3 (CaMOpETyIIsIus),
YPOBHEBas ~ OpraHu3alUsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHUE  (PEHmpOoayKLus),
HACJIE/ICTBEHHOCTh, U3MEHYMBOCTb, POCT U PA3BUTHUE;

YMEHME H3jaraTb OHOJOTMYECKHE TEOPUM (KJIETOYHAas, XpPOMOCOMHAasi, MyTalllOHHas,
LEHTpajbHas JorMa MOJeKyJsspHoW Ouoisiorun), 3akoHel (I. Menpens, T. Moprana, H. H.
BaBuiosa) u yuenus (0 neHTpax MHOI00Opas3usi U IPOMCXOXKACHUS KyIbTYpHbIX pacTeHuit H. U.
BaBuiosa), onpenenats rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJIeTh METOJaMH HAYYHOTO MO3HAHHWS B OMOJIOTWHU: HAOIIOJACHWE W ONMHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3anus M MPOBEACHUE OHOJIOrHYECKOro
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHHUE 3aBUCUMOCTH MEXAY MCCIeyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOPHi U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHMU MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIJIENSTh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U IYKApUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
IpPEeBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTEe3a, MUTO03a, MeH03a, OIIOJJOTBOPEHUs, Pa3MHOXKEHUS, HHIUBUIYaJIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHME MPUMEHSATH MOJTY4YEHHbIE 3HAHUS N7 0OBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUH, /111 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C 1I€IbI0 00eCTIeYeHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/0pOBbS OKPYXKAIOIUX JIOJIEeH, COOMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTHKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs palrdOHAJIbHOTO
HPUPOONOIb30BAHNUS;

YMEHHUE pelaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 33Jayd Ha MOHO- M JAMTHOpHIHOE
CKpeIlMBaHME, CIEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUTSL TIpe/IcKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKue paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ yueOHbIM U 1abopaToOpHBIM 000pYyI0BAHUEM;

yYMEHHE KPUTHUYECKH OIICHWBATh M WHTEPIPETHPOBATH HH(DOPMAIUIO OHOIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpelCTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHbIE MaTepHalibl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;



YMEHHE CO3/1aBaTh COOCTBEHHBIE THMCHbMEHHBIE M YCTHBIE COOOIICHUsS, 0000Ias
OMOJOTUYECKYI0O HH(POPMAIMI0 W3 HECKOJBKMX WCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 broorit kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 0 0 https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHETEATENEHOCTE KIETKH 0 0 0 https://m.eds00.ru/7f41¢c292
PasMHOXEHUE U MTHAMBUAYATIbHOE PA3BUTHE bubnnorexka [JOK
5 5 0 1
OpraHu3MoOB https://m.edso0o.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 8 0 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
8 Pesepeiioe Bpens 1 L 0 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61iecTBo «M3marenbcTBo

«HpOCBCHICHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
YMK "Jlunus xuzau". B. B. [laceunuk, 10 ki. [Toypounsie pazpadotku. 10

Kyacc. bazoBbiil yPOBEHb.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK
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