[Ipunoxxenne kK OCHOBHOU 00pa30BaTeIbHOM MTPOrpaMme
cpeaHero oouiero o0pa3oBaHusl, yTBEpKACHHON

npukazom o MKOYVY «Cpenuss mkosia Ned»
ot 01.09.2023 r. Ne183-O/1

PaGouasi nporpamma no 6uosioruu 6a3oBoro ypoBus s 10-11-x kiaaccos

IHosicHuTeaAbHAA 3aIIMCKA

Paboyas mporpamma no OMOJIOTHHM Ha YPOBEHB CPEIHETO O0IIero oOpa3oBaHus s
oOyuaromuxcst 10-11-x kmaccoB MKOY «Cpennsist mkosia Ned»paspaboTaHa B COOTBETCTBUU
¢ TpeOOBaHUSIMHU:

o ®depepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanmu B Poccuiickoit
denepanuny;

o mpukaza MuroOpHayku ot 17.05.2012 Ne 413 «O0 yTBepKIcHUH (eaepabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApPTa CPEAHETO 00IIEero 00pa3oBaHUS)
(c u3MeHeHHsAMH, BHECEHHBIMH TIprKa3oM Munnpocsererus ot 12.08.2022 Ne
732);

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepkacHUH (enepaTbHON
00pa3zoBaTebHON MPOTrpaMMBbl CPETHETO 00IIeT0 00pa30BaHUSY,

o mpukaza Munnpocemenus ot 22.03.2021 Ne 115 «O6 yreepxaeauu [Topsiaka
OpraHu3aIluy U OCYIIECTBICHHUS 00pa30BaTEIbHON NESITETHHOCTH 110 OCHOBHBIM
00111600pa3oBaTEIHHBIM NMPOTPaMMaM — 00pa30BaTEILHBIM IIPOrpaMMaM
Ha4yaJbHOTO OOIIEero, OCHOBHOTO OOIIEr0 M CPEeIHEro 00IIero oOpa3oBaHUs Y,

o Konnenmmu npenogaBanus yaeOHOro npenamera «buoiorusy»,

o KoHmenmmu 3K0JI0THYecKoro 00pa3oBaHus B CHCTEME O0Iero 00pa3oBaHus;

o C(II 2.4.3648-20 «CanuTapHO-3IHAEMHOJOTHUECKHIE TPEOOBAHUS K OPraHU3alUsIM
BOCIHMTaHUS U 00yUYCHUsI, OTJIBIXA U O3JIOPOBIICHHSI IETEH U MOJIOICKI,
YTBEP)KJICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.09.2020 Neo
28,

e CanlluH 1.2.3685-21 «['urneHndeckre HOpMAaTUBBI U TPEOOBaHMS K 00ECIICUECHUTO
Oe3omacHoCTH U (WiIK) OE3BPEIHOCTH IS YesioBeKa (haKTOPOB CPEbl OOUTAHUSY,
YTBEPkACHHBIX MOCTAHOBIEHHEM TJIaBHOTO caHuTapHOro Bpaya oT 28.01.2021 Neo
2;

e yu4eOHOTO IIaHa CPEeTHEro 00IIero 00pa30BaHusl, YTBEPIKICHHOTO TIPUKA30M
MKOY «Cpennsis mikona Ned» ot 01.09.2023 Ne 174 - Ol «O06 yTBepxaeHun
OCHOBHOM 00pa30oBaTeIbHON MPOTPAMMBI CPEHET0 00IIer0 00pa3oBaHUs,

e (enepasbHOil paboueli mporpaMMel 1o yueOHoMy npeamMeTy «buomnorus» 6a30Boro
YPOBHSI.

Pabouyas mporpamma OpueHTHPOBaHA Ha IieJIEBble IPUOPHUTETHI, CHOPMYINPOBAHHBIE B
¢benepanbHON paboueil mporpaMMe BOCIUTaHUS U B paboyel mporpaMMe BOCIUTAHUS
MKOY «Cpennsis mkona Ned».ITpu pa3zpaboTke nporpaMmsbl O OHOJIOTUH TEOPETHUECKYIO
OCHOBY JJIs1 OIIpeIeNIeHHs! T0IX0A0B K (POPMUPOBAHUIO CO/IEPKAaHHSI yUEOHOTO MpeaMeTa
«buonorus» cocraBunu: koHuenTyanbHsle nosoxxeHus PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeNieH, coliepKaHus, pe3yabTaToB 00ydeHus: U TpeOOBaHUIA K
YPOBHIO IOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIMX IEAX U MPUHIIMIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHET0 00111ero oopa3oBaHus B



Poccuiickoit @eneparuu, a Takke MOJOKEHUS O crielupuke OMOJIOTHH, €€ 3HAUCHUU B
MMO3HAHUY KUBOU TIPUPOJIBI U 00ECIICYCHUH CYIIIECTBOBAHUS Y€TIOBEUECKOT0 O0IIeCTBa.
CoriacHO Ha3BaHHBIM TIOJIOKEHUSM OTIPEACTICHBI OCHOBHBIE ()YHKIIUU MTPOTPAMMEI 110
OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o 6Guos0THM TAET MPEACTABICHHE O LENsIX, 00 001Iei cTpareruu oOydeHus,
BOCIIUTaHMS U pa3BUTHUS 0OydaroUIuXxcs cpeicTBaMu yuyeOHoro npeamera «buoorusy,
oTpenenseT 00s13aTeIbHOE MPEAMETHOE COJePKAHUE, €0 CTPYKTYPY, paclpeaesieHue 1Mo
paszzenaM U TeMaM, PEeKOMEHIyeMYIO MOCIIEI0BATEILHOCTh H3YUEHUS yIeOHOT0 MaTepraia C
Y4€TOM MEXKIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIbHOIO
rpoIiecca, BO3pacTHBIX 0COOEHHOCTEHN 00yJarOIIMXCS.

B nporpamme no 61o0JIoTH# TakkKe YIUTHIBAIOTCS TPEOOBAHUS K TNIAHUPYEMBIM JINYHOCTHBIM,
MeTanpeaMETHBIM U MPEIMETHBIM pe3yibTaTaM 00y4deHus: B (JOPMUPOBAHUN OCHOBHBIX
BHJIOB y4eOHO-TTO3HABATEIBHOM JEATCILHOCTH/yIeOHBIX ICHCTBUI 00yJIatOMUXCs 10
OCBOEHHIO COJIEpKaHUs OMOJIOTMYECKOTO 00pa30BaHuUs.

B nporpamme no ouosnoruun (10-11-e kiaccel, 6a30Bblil ypOBEHD) peai30BaH MPHHITHIT
MIPEEeMCTBEHHOCTH B U3y4eHHH OMOJIOTUH, OJlarojaps yemy B Hell mpocMaTpuBaeTcs
HaIpaBJIEHHOCTh Ha Pa3BUTHE 3HAHUIL, CBSI3aHHBIX C POPMUPOBAHUEM €CTECTBEHHO-
HayYHOTO MHPOBO33PEHHUS, LIEHHOCTHBIX OPUEHTAINI JINYHOCTH, 3KOJIOTHYECKOTO
MBIILJIEHHS, TPEACTABICHUI O 3I0pOBOM 00pa3e )KU3HU U OEpeKHbIM OTHOLICHUEM K
OKpyXarolei npupoaHoi cpene. [loaTomy Hapsiay ¢ U3ydeHHEM 00IeOn0IOTHIECKIX
TEOPHUIA, a TAKXKE 3HAHUM O CTPOCHUU JKMBBIX CHCTEM PAa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIKUX B HUX MPOIECCOB B IPOrpaMMe Mo OMOJIOTUH yAEeIEeHO BHUMAaHHE
MCIOJIb30BAHUIO MOJYYEHHBIX 3HaHUN B MOBCEHEBHOM KM3HU JIJIS1 PELICHUS] TPUKIIaIHbBIX
3aJ1a4, B TOM 4Kcie: NPOoQUIaKTUKHA HACTIEICTBEHHBIX 3a00JIeBaHU YeJIOBEKa, METUKO-
TeHEeTUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS SKOJOTHYECKH 11eIeCO00pa3HOTO
MOBEICHUS B OKPYXAIOIIe MPUPOIHON Cpe/ie, aHaIn3a BIUSHUS X039iCTBEHHOM
NEesITeIbHOCTH YEJIOBEKA Ha COCTOSTHUE MPUPOHBIX U HCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE
BHUMAaHUS K IPUKJIAIHOM HANPaBICHHOCTH Y4eOHOTO npeameTa «bruosiorus» npoauKTOBaHO
HE0OX0IMMOCThIO OOeCTIeUeHUs YCIOBHM [Tl pelIeHUsl OJTHOM U3 aKTyalbHbBIX 3a/1a4
IIKOJIBHOTO OMOJIOrMYecKOTo 00pa3oBaHus, KOTopas mpenoiaraet popMupoBaHue y
oOyuaronuxcs crnocoOHOCTH aJanTHPOBATHCS K U3MEHEHHSIM IMHAMUYHO Pa3BUBAIOLIEIOCs
COBPEMEHHOTO MHpa.

buosiorus Ha ypoBHe cpegHero o0miero o0pa3oBaHus 3aHMMaeT BakHOe MecTo. OHa
oOecnieunBaeT (popMUpOBaHHUE y 00yUaroIUXCs IPEICTABICHUM 0 HAyYHOH KapTHHE MHpa,
pacumpsieT 1 000011aeT 3HaHKsL 0 )KUBOU IIPUPOJE, €€ OTINUUTENIbHBIX TPU3HAKaX —
YPOBHEBOM OpraHU3allly U 3BOJIIOLUH, CO3AeT YCIOBUS JUISL: NO3HAHUS 3aKOHOB KHUBOM
npUpobl, GOPMUPOBAHUS PYHKIIMOHAIBHOM IPaMOTHOCTH, HABBIKOB 3/I0POBOTO U
6e30macHoro oopasa )XKM3HH, SKOJOIMYECKOTO MBIIIIEHHS], IEHHOCTHOTO OTHOIIEHUS K
KUBOU NPUPOJE U YEIIOBEKY.

Bonbmoe 3HaueHne OMOJIOrHs UMEET TakXkKe ISl PEIIeHUs] BOCIUTATEIbHbBIX U Pa3BUBAIOLINX
3aJa4u cpeaHero oliero oOpa3oBaHus, coluanu3aluu odydatonuxcs. M3yyenue Ouonoruu
oOecrieunBaeT ycinoBus il GOPMHUPOBAHUS UHTEIUIEKTYAIbHBIX, KOMMYHHUKALIMOHHBIX U
MH(POPMAIMOHHBIX HABBIKOB, 3CTETUYECKON KYIbTYPhI, CIOCOOCTBYET MHTErPALlH
OMOJIOTUYECKUX 3HAHUH C MPEJICTaBICHUSIMH U3 APYTHX YIEOHBIX MPEIMETOB, B

YaCTHOCTH (U3UKHU, XMMUHU U reorpaduu. HazBaHHbIE MOT0KEHUS O IPeIHa3HAYCHUN



yueOHOTO npenMeTa « BHOJIoT s COCTaBHIIM OCHOBY VISl OTIPEACTICHHUS TIOX0I0B K 0TOOPY U
CTPYKTYPUPOBAHUIO €TO COAEPKAHMSL, IIPEICTABICHHOIO B IIPOrpaMMe 0 OMOJIOTHH.

OT10op conepkanus yaeOHOTO mpeamera «bronorus» Ha 6a30BOM YPOBHE OCYILIECTBIICH C
HO3UILUH KyJIbTYpPOCOOOPA3HOTO MOX0/1a, B COOTBETCTBUHU C KOTOPBIM 00yJaroLIHecs
JIOJIKHBI OCBOUTB 3HAHUS U YMEHMS, 3HAaUMMBbIe 17151 GOpMUPOBaHUSI 001EH KYJIbTYpHI,
OIpENIeNAIOIUE aJCKBATHOE MIOBE/ICHUE YEJIOBEKA B OKPYKAIOLIEeH IPUPOTHOM cpejie,
BOCTpeOOBaHHBIC B MOBCETHEBHOM JKMU3HU U MPAKTUYECKOH AesTenbHocTH. Ocoboe MecTo B
9TOM CHUCTEME 3HAHUM 3aHUMAIOT 3JIEMEHTHI COJIEPHKAHUS, KOTOPbIE CIIy’KaT OCHOBOM JUIst
(dbopMuUpOBaHHS IPECTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHE MUPA U
LIEHHOCTHBIX OPUEHTALUAX JJUYHOCTH, CIOCOOCTBYIOIINX T'YMAaHU3AIMH OHOJIOTHYECKOTO
o0pazoBaHwUsI.

CTpyKTypuUpOBaHUE COJEPKaHMs YIeOHOT0 MaTepuala B porpaMMme 1o OMoIorun
OCYILIECTBJIEHO C YYE€TOM MPUOPUTETHOIO 3HAYEHUSI 3HAHUM 00 OTIIMYUTENBHBIX
O0COOEHHOCTSIX KUBOM MPUPOBI, O €€ YPOBHEBOW OpraHM3aluy 1 3Boonuy. B
COOTBETCTBUU C 3TUM B CTPYKTYype yueOHOTO npeameTa «broorus BblAEIeHBI CIETyIONne
coJiepkarenbHble IMHUU: «buonorus kak Hayka. MeTo sl HaydyHOTo Mo3HaHusD», «KineTka
Kak Ouosornueckas cucremay, «Opranusm Kak ouosorndeckas cucreMay, «Cucrtema u
MHOT000pa3ue OPraHuyecKoro MUpay, « IBOJIOIMS KUBOH NPUPOIbD», « IKOCUCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp nzyuenns yaeOHoro npeamera «bromorus» Ha 6a30BOM ypOBHE — OBJIAJICHUE
00yJaromUMUCs 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAILHOW OpraHU3aIliH KUBBIX CUCTEM
pa3HoOro paHra v NpuoOpeTeHre yMEHHUH HCIIOJIb30BaTh ATH 3HAHUS TSI TPAMOTHBIX
JECWCTBUH B OTHOIICHUU OOBEKTOB KUBOW MPHUPOIBI M PEIICHHS PA3IMYHBIX )KHU3HEHHBIX
pooJIeM.

Joctrxenue nenu usydeHus yueonoro npeameta «buonorus» Ha 6a30BOM ypoBHE
obecrnieunBaeTcs pelIeHUeM CIIEeIYIONINX 3a/1ay:

e 0OCBOEHHE O0YJAIOIIMMHKCS CUCTEMbI 3HAHUM 0 OMOJIOTMUECKUX TEOPHSIX, YICHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MPaBUiIaX, CIy>KalluX OCHOBOM st
(hopMHpoBaHUs IPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MUpPA, O METOAax
Hay4YHOTO TIO3HAHMUS, CTPOECHUH, MHOTOOOPa3uu U 0COOEHHOCTAX JKUBBIX CUCTEM
Pa3HOTO YPOBHS OPraHU3alliH, BBIIAIOUIUXCSA OTKPBITUSAX U COBPEMEHHBIX
UCCIIEIOBAaHUSX B OMOJIOTHH;

e (opMupoBaHUE y 00YJaIOIIUXCSI TO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpOLIecce aHalln3a JaHHbBIX O MYTSAX Pa3BUTHS B
OMOJIOTUHM HAYYHBIX B3TJISJ0B, UJCH U MOAX0I0B K U3YUYEHUIO KUBBIX CUCTEM
Pa3HOTO ypOBHS OpPraHU3ALINH;

e CTaHOBJIEHHME y oOyyaromuxcs oouiei KyabTypsl, PYHKIIMOHAIBHOM IPaMOTHOCTH,
pa3BUTHE YMEHUHN OOBACHATH U OLICHUBATH SIBIICHUS OKPYKAIOIIET0 MUPa KHUBOM
MIPUPO/IbI HA OCHOBAHUM 3HAHUI U OIBITA, MOTYYEHHBIX [IPU U3YYEHUH OMOJIOTHH;

e (opmupoBaHUEe y 00YJaIOIIMXCSl YMEHUN WILTIOCTPUPOBATH 3HAUCHHE
OMOJIOTUYECKUX 3HAHUHN B PAKTUYECKOM NEeSITeIbHOCTH YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUI 1 arpoOHOTEXHOJIOT U,

e BOCIHUTaHUE YOEXKIEHHOCTH B BO3MO’KHOCTHU TIO3HAHUS YEJIOBEKOM KHBOH
IPUPOJIBI, HEOOXOMMOCTH OEpEXKHOTO OTHOIIECHUS K Hel, COOIOACHUS STHYECKUX
HOPM TIpH MPOBEJICHUN OMOJIOTUYECKUX HUCCIIE0BaHU,



e OCO3HaHHWE IICHHOCTU OMOJIOTMUYECKUX 3HAHUH JIJIS TIOBBIICHUS YPOBHS
IKOJIOTHYECKON KyIbTYpPHI, Ui OPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS;

e TIPUMEHEHUE MPUOOPETCHHBIX 3HAHUI U YMEHUW B MOBCEAHEBHOMN KU3HU JIJIS
OIIEHKH TOCJIEJACTBUI CBOEH JCSITEIHPHOCTHU MO OTHOIICHUIO K OKPYXKAIOIICH cpeie,
COOCTBEHHOMY 3/10POBBIO, 000CHOBAaHUE U COONIOICHHE MEP PO PHIAKTUKI
3a00JIEBaHUMH.

B cucreme cpennero o6mero oopazoBanus «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
SIBIISIETCS 00s13aTEILHBIM y‘~I€6HI)IM nmpeaMeToM, BXOAAIIMM B COCTaB HpeIIMCTHOf/'I oOJactu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jliis u3ydeHus 6uosioruu Ha 6a30BOM ypOBHE CpeHEro 001ero oopa3oBaHusi OTBOAUTCS 68
yacoB: B 10-M kimacce — 34 yaca (1 gyac B Henmenmo), B 11-m kimacce — 34 yaca (1 yac B
HEJIEIO).

I[J'ISI peanmamm HpOFpaMMBI I/ICHOJ'IBSYIOTCSI y‘I€6HI/IKI/I, I[OHyHIGHHI)Ie K UCITOJIB30BAHUIO
MIpH pean3alii UMEIOIINX TOCYAapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTeIbHbBIX IPOTPaMM
Ha4yaJIbHOTO OO0IIEero, OCHOBHOTO OOIIEro, CpeTHero 001ero oopa3oBaHms OpraHNu3alrsIMH,
OCYIIECTBIISIONTUMHU 00pa30BaTEIbHYIO JISATSIIBHOCTE, IPUKa30M MUHITPOCBEIICHHUS OT
21.09.2022 Ne 858:

e buonorus, 10 knacc/ TTaceunuk B.B., Kamenckuii A.A., Pyorios A.M. u apyrue
[Mon pen. ITaceunuka B.B., Akunoneproe o6mecTBo «M3aareapcTBo
"[Ipocsemenue''»;

e buonorus, 11 knacc/ ITaceunuk B.B., Kamenckuii A.A., Pyoros A.M. u apyrue
[Mon pen. ITaceunuka B.B., Akunoneproe o6mecTBo «M3aareapcTBo
"[Ipoceemenue''»;

o <,..>

DneKTpoHHBIE 00pa30BaTEIbHBIC PECYPCHI, IOMYIIEHHBIC K UCIIOJIb30BaHUIO TIPU pealTU3aIluH
00pa3oBaTeIbHBIMU OPTraHU3AIMSIMUA, IMCIOIIMMHE TOCYIaPCTBEHHYIO aKKPEIUTAIIUIO,
00pa3oBaTeNbHBIX MPOrPaMM HAYAIILHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEAHEro 00IIero
oOpazoBanus mpukazom Munnpocsenienus ot 04.10.2023 Ne 738:

e DJeKTpOHHBINA 00pa3zoBaTenbHbI pecypc «JloMamrnue 3aganus. Cpeanee ooiee
L1} mn .
obOpazoBanue. buonorusy, 10-11 knacc, AO «M3narensctBo "TIpocBemieHue’»;
o Tpenaxep «Ob6mako 3Hanui». buosorus. 10 kinacc, OO0 «Puszukon Jlady;
o Tpenaxep «Ob6nako 3HaHui». bruosorus. 11 kinacc, OO0 «Puszukon Jlady;
o <, >

IlnanupyemMbie pe3yJabTaThl
OCBOCHHS MpeaMera

Cornacao ®I'OC COO ycraHaBnuBaroTcst TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS
00y4aromuMHCs MPOrpaMM CpeIHEro o01ero 0opa3oBaHus: IMYHOCTHBIM, METapeIMETHBIM
U IPEIMETHBIM.



JIMYHOCTHBIE Pe3yJIbTAThI

B cTpyKType JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS NpeaMeTa «bHOIOTUS» BBIIEIEHbI
CJIEYIOIIME COCTABIIAIOLINE: OCO3HAHNE O0yUJarOIIMMUCS POCCUICKON IpaKJaHCKON
WUJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEACIICHUIO,
HaJu4Yre MOTUBAIIMU K OOYYEHUIO OMOJIOTHH, IICJICHANPABIEHHOE Pa3BUTHE BHYTPECHHUX
YOKICHHUI IMIHOCTH HA OCHOBE KITFOUEBBIX [IEHHOCTEH U HCTOPHUYECKUX TPAJAULIAN
pa3BUTHUs OMOJIOTMYECKOTO 3HAHUSI, TOTOBHOCTh U CITOCOOHOCTH 00Y4arOIINXCS
PYKOBOJICTBOBATHCSI B CBOEH JAEATEIBHOCTH IEHHOCTHO-CMBICJTIOBBIMH YCTaHOBKAMH,
MPUCYIIUMH CUCTEME OMOJIOTUYECKOTO 00pa30BaHusl, HAIMUNE SKOJIOTUYECKOTO
MPaBOCO3HAHUSI, CTIOCOOHOCTH CTABUTH II€JIA U CTPOUTD KU3HEHHBIC IJIAHBI.

JImgaHOCTHEIE PE3YIbTATBI OCBOCHUA MTPCIMETA «bnomornsy JOCTHUI'al0OTCA B €AMHCTBEC
y‘le6HOI\/’I ¥ BOCITUTATETLHOM ACATCIIBHOCTU B COOTBCTCTBHUU C TPpaAUITNMOHHBIMU pOCCHfICKHMPI
COOUOKYJIBbTYPHBIMHU, HCTOPUYCCKHUMHU U JYXOBHO-HPABCTBECHHBIMU HECHHOCTAMU, IPHUHATBIMU
B 00IIECTBE IPaBUIIAMH U HOPMaMH MOBEJICHUS U CITOCOOCTBYIOT MPOIeccaM CaMOIIO3HAHUS,
CaMOBOCITUTAHUA U CaMOPA3BUTHs, PA3SBUTHUA BHYTpeHHeﬁ MO3NIUHN JIMYHOCTH, MaTPUOTHU3MA,
YBaKEHHUS K 3aKOHY U IIPABOMOPSAIKY, YEIOBEKY TPYyAa U CTapIIEMy ITIOKOJIECHUIO, B3AUMHOIO
yBa)kKeHUsI, 0EPEKHOTO OTHOILIEHUS K KyJbTYpHOMY HAaCJIEIUIO U TPAJUIUSIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepannu, IpupoJie U OKPYKAIOIIEH cpeae.

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHUS YIEOHOTO TIpenMeTa « bHoIoTHs AOKHBI OTPaKaTh
TOTOBHOCTbD U CITOCOOHOCTH 00YJarOIINXCS PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON
BHYTPEHHEH MO3UIMEN TMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPUEHTAIIUM, TO3UTUBHBIX
BHYTPEHHHUX YOSKJICHHUM, COOTBETCTBYIONIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO
o011ecTBa, pacIIMpeHne KU3HEHHOTO OTBITA U OIBITA ACSITEIBHOCTH B MPOIIECCE peaTu3aiu
OCHOBHBIX HaIlpaBJIECHUN BOCITUTATEILHON IEATETLHOCTH, B TOM YHCJIE B YaCTH.

1) rpasKIaHCKOro BOCIIMTAHUS

e c(hOpMHUPOBAHHOCTH IPaXKTAHCKOM MO3UITUN 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUHCKOTO OOIIECTRA,

e 0CO3HAaHHE CBOMX KOHCTHUTYIMOHHBIX MMPAB M 0053aHHOCTEH, yBa)KCHUE 3aKOHA H
MPaBOIOPSIJIKA,;

e TOTOBHOCTbH K COBMECTHOM TBOPYECKOMN JESITENLHOCTH MPHU CO3JaHUH YIeOHBIX
MIPOEKTOB, PELICHUH YU€OHBIX U MO3HABATENbHBIX 3a/1a4, BHITIOJTHEHUH
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

e CIOCOOHOCTH OMPENENSITh COOCTBEHHYIO MO3UIUIO IO OTHOIICHHIO K SBJICHUSIM
COBPEMEHHOU KM3HU U OOBSICHSTH €¢;

e YMEHHUE YYUTHIBATH B CBOUX JEHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH C pa3HBIMU YOSKICHUSIMU, KyJIbTYPHBIMU LIEHHOCTSMH U
COIIMAJIBHBIM ITOJIOKEHUEM,

e TOTOBHOCTH K COTPYIHHUYECTBY B MPOIECCE COBMECTHOTO BHITIOTHEHUS YUEOHBIX,
MO03HABATENBHBIX U UCCIIEIOBATENLCKUX 3a7a4, YBAKUTEIHLHOTO OTHOIICHHS K
MHEHHIO OTIMOHEHTOB MPHU 00CYXJACHUU CIIOPHBIX BOMPOCOB OHOJIOTHYECKOTO
COJIepKaHUS;

e TOTOBHOCThH K TYMAaHHTAPHOU U BOJIOHTEPCKON JESITENLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSA .



e CPOPMHUPOBAHHOCTHh POCCHIUCKON TPaXKIAHCKON UICHTUIHOCTH, MATPUOTHU3MA,
yYBa)X€HUsS K CBOEMY HapOJy, 4yBCTBA OTBETCTBEHHOCTH nepe PoauHoi, ropaoctu
3a CBOM Kpaii, CBOX0 PoaMHy, CBOM SA3bIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE
MHOTI'OHAIIMOHAIILHOTO Hapona Poccnn;

¢ I[EHHOCTHO€ OTHOILIECHUE K IPUPOJHOMY HACJIEIHIO U TaMATHUKAM IIPUPOIBI,
JNOCTHKeHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE,;

e CIIOCOOHOCTP OIIEHWBATh BKJIAJ] POCCUICKIX YYCHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTUH, TOHUMaHUS 3HAYE€HUs OMOJIOTMH B IO3HAHUU 3aKOHOB IIPUPOIb, B
YKU3HU YEJIOBEKa U COBPEMEHHOI'0 OOIIECTBa,;

e yjeliHas yOeXJIEHHOCTb, TOTOBHOCTD K CITYXKEHUIO U 3amure OreuecTna,
OTBETCTBEHHOCTb 3a €T0 CYAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS .

e OCO3HaHWE JYXOBHBIX LIECHHOCTEN POCCUICKOTO HApOJIa,;

e c(hOopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

e CrOCOOHOCTH OIICHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

e 0CO3HAHHWE JUYHOTO BKJIA/a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

e OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEIISIM, CO3/TAaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHUS EHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C
TpaguuusMu Hapo10B Poccun;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

e OCTETHYECKOE OTHOIIECHUE K MUPY, BKIIFOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYy/ia, 0OIMIECTBEHHBIX OTHOIICHHU;

e TIOHUMaHUE AMOITMOHAIBHOTO BO3JCHCTBUS KUBOW MIPUPOILI U €€ IIEHHOCTH,

e TOTOBHOCTBH K CAMOBBIPKEHHIO B PA3HBIX BUJAaX UCKYCCTBA, CTPEMJICHUE
MPOSIBIISATH KAYe€CTBA TBOPUYECKON JTMIHOCTH,

5) ¢pusznyeckoro BocnuTaHus, GopMUPOBAHUS KYJIbTYPbI 310POBbSI H SMOLHOHAIBLHOTO
0J1aronmoTyyms

e TIOHMMAHHWE U PeaU3aIlns 30POBOT0 U OE301aCHOTr0 00pasa KHU3HU (310POBOE
MUTaHUE, COOMIOJICHIE TUTHEHUYECKUX MTPaBUII U HOPM, cOaTaHCUPOBAHHBIN
PEKUM 3aHATHH M OTIbIXA, PETYIIApHas pU3HUYecKas akTHBHOCTD), OEpekKHOTO,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOILIEHUS K COOCTBEHHOMY (PH3UYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

e TIOHHMMaHHUE IIEHHOCTH MPaBUJ UHIUBUYATbHOTO U KOJUIEKTUBHOTO OE301MacHOTO
MOBEJICHUS B CUTYyallUsIX, YIPOKAIOIINX 3/I0POBBIO U KU3HHU JIIOJIEH;

e 0CO3HAHHWE MOCCACTBUN U HETIPUATHS BPEIHBIX MPUBBIUYEK (YIIOTPEOTCHUS
AIIKOTOJIs, HAPKOTUKOB, KYPEHHSI);

6) TPYAOBOr0 BOCIIUTAHMUSI:

e TOTOBHOCTbB K TPpyAy, OCO3HAHUC HCHHOCTU MAaCTCPCTBA, TPYI[OJ'II06I/IC;

e TOTOBHOCTb K aKTUBHOM AEATEIbHOCTH TEXHOJOTHUYECKON M COLIMAIbHOM
HaIIpaBJICHHOCTH, CIIOCOOHOCTh WHULIUHUPOBATH, INIAHUPOBATH U CaMOCTOATCIIBHO
BBITIOJIHATH TaKyH0 ACATCIIbHOCTD,



e HHTEPEC K pa3IU4HbIM cepam npodecCHOHANBHON JeITeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oyaymiel mpodeccuu U peaan3oBbIBaTh
COOCTBEHHBIE KU3HEHHBIE TIIAHBI;

e TOTOBHOCTH M CHIOCOOHOCTH K 0Opa30BaHHIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH
BCEH XKHM3HH,

7) 3K0JIOrHYeCKOro BOCIIUTAHUS:

e DHKOJIOTHYECKH 11eJ1IecO00pa3HOe OTHOLIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIleCTBOBAHUS;

e TIOBBIIICHUE YPOBHS IKOJIOTUYECKON KYJIbTYPhI: MPUOOPETEHHE OIbITA
TJIAHUPOBAHUS TTOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JIsI
OKpYKaroILEnl CPeibl;

e OCO3HaHHUE TJIOO0ATBHOTO XapaKkTepa KOJIOTHUECKUX MPOOJIeM U ITyTeil UX PEIICHUS;

e CIIOCOOHOCTH MCIIOJIB30BaTh MPHOOPETaEMble MPU U3YUECHUH OMOJIOTUM 3HAHUS U
YMEHUS MPU PEIICHUH MPOOJIeM, CBI3aHHBIX C palliOHATHHBIM
MIPHUPOIOTIOIIE30BaHHeM (COOITIOIeHNE TIPABHIT TIOBEACHHUS B TIPUPO/IE,
HaIpaBJIEHHBIX Ha COXpaHEHUE PAaBHOBECHSI B IKOCHCTEMAaX, OXpaHy BUIOB,
IKOCHCTEM, OHOChEpHI);

e AKTHBHOE HENPUATHE JNCUCTBUM, IPUHOCAIIUX BPE OKPYXKAIOILIEH TPUPOJTHON
cpene, yMeHHe MPOrHO3UPOBATH HEOIATONPHUATHBIC SKOJIOTUUECKHUE TTOCTIEACTBUS
MPEIPUHUMAEMBIX JEUCTBUN U MPEIOTBPAILATh UX;

e HAJIMYME PA3BUTOrO HKOJOTHUYECKOTO MBIILICHHS, SKOJIOTHUYECKON KYIbTYpPbI, ONbITA
JIEATEIIbHOCTH AKOJIOTUYECKOM HAMPaBJIECHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMU
B MIO3HABATEIbHOW, KOMMYHUKATUBHOM M COIMATILHOM MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOU AESATEILHOCTH SKOJOTHYECKOM HATPABIECHHOCTH;

8) HeHHOCTH HAYYHOI' O MO3HAHUSI:

c(OPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pasBUTHUS HAyKH U OOIIECTBEHHOMN MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOre KYJIbTYP,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYITYPHOM MHPE;

e COBEPIICHCTBOBAHUE A3BIKOBOM M YMTATEILCKOM KyJIbTYPhI KaK CpPEACTBa
B3aMMO/ICHCTBHS MEX Ty JFOJAbMHU U MIO3HAHKS MHUPA,;

e TOHMUMaHHUE crenu(UKU OHOIOTHH KaK HAYKH, OCO3HAHUS €€ POJIH B
(bopMHUPOBaHHUHU PAIIMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3/aHUH [IEJTOCTHOTO
IpeCTaBICHUs 00 OKPYKAIOIIEM MUPE KaK O IMHCTBE MPUPOJIbI, YeTOBEKA U
00111eCTBA, B MO3HAHUHU IIPUPOIHBIX 3aKOHOMEPHOCTEH M PELICHUH IIpo0IeM
COXpaHEHHS IIPUPOTHOIO PABHOBECHS,

e yOEKIEHHOCTHh B 3HAUMMOCTH OUOJIOTHH JIJIsl COBPEMEHHOM MBUIIN3AIIHN:
o0ecrieueHHss HOBOTO YPOBHS Pa3BUTHUsI MEIIUIIMHBI, CO3aHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PelIaTh PECYPCHBIE MPOOIEMbI pa3BUTHSI
YeJI0BEUECTBA, TIOMCKA MyTeH BBIX0JIa M3 III00aIbHBIX IKOJOTHIYECKUX MTPOOIIEM 1
oOecrieueHHs Mepexoa K yCTOMYMBOMY Pa3BUTHIO, pAIlHOHAILHOMY
MCIIOJIb30BAHUIO IPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKHU3HH,

e 3aMHTEPECOBAHHOCTD B TIOJYUYCHUU OMOJIOTUYECKUX 3HAHUH B IIEJISIX TIOBBINICHHSI

oOI111el KyJIbTYpbl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTAaBHOW YaCTH

(GYHKIIMOHATBLHON TPAMOTHOCTH 00yJaroImuxcs, GOpMUPYEMOH MPU U3YUCHUH

OUOJIOTHH,



e TIOHMMAaHHE CYUHOCTH METOJ0B NNO3HAHUS, UCIIOJIb3YEMbIX B ECTECTBEHHBIX HAYKaX,
CIOCOOHOCTH UCIIOB30BATh MOJTYYaeMble 3HAHUS JUISI aHAIN3a U OObACHEHHUS
SIBJICHUM OKPYXKAIOIIEr0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHUI, YMEHUE JIENIATh
000CHOBaHHBIC 3aKITIOYCHHSI HA OCHOBE HAYYHBIX ()AaKTOB Y MMECIOIIUXCS TAHHBIX C
LIEJIBIO TTOTYYEHHS JOCTOBEPHBIX BHIBOOB,;

e CIIOCOOHOCTH CaMOCTOSTEIBHO UCIOIB30BATh OMOIIOTUYECKUE 3HAHUS [T PEIICHUS
po0JIeM B peaTbHBIX KU3HEHHBIX CHTYAIIHSIX;

e OCO3HAHUE LICHHOCTU HAYYHOU AEATEIbHOCTH, TOTOBHOCTH OCYILIECTBIIATH
MPOEKTHYIO U UCCIIEI0OBATENBCKYIO ACSITEIbHOCTh MHANBUAYAJIbHO U B TPYIIIIE;

e TOTOBHOCTb U CIIOCOOHOCTbH K HENIPEPHIBHOMY 00OPa30BaHMIO M caMOOOPa30BaHUIO, K
AKTUBHOMY TTOJTYYEHHUIO HOBBIX 3HAaHUN 10 OMOJIOTUU B COOTBETCTBUH C
YKU3HEHHBIMH TIOTPEOHOCTSIMHU.

MeTanpeaMeTHbIe pe3yJabTaThl

MerTanpeaMeTHbIE Pe3yIbTaThl OCBOCHUS y4eOHOTO TIpeMeTa «BHoIoT s BKITFOYAOT:
3HaYUMBIe U1 POPMHUPOBAHUS MUPOBO33PEHUS O0YUAIOMINXCS MEXIUCIUTUITMHAPHBIE
(MexmpeaMeTHBIE) 00MICHAYYHBIE TTOHATHS, OTPAKAIOIIHME [[ETOCTHOCTh HAYYHOW KapTHHBI
MI/Ipa 158 CHGI_[I/ICI)I/IKY METOI0B IIO3HAHUA, HCHOJ’IB?)YGMBIX B €CTCCTBCHHBIX HayKax (BeHIeCTBO,
SHEPTHsI, SIBJICHUE, MPOIECC, CUCTEMA, HAYYHBIA (aKT, IPUHITUII, TUIIOTE3a, 3AKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIEA0BaHUE, HAOIIOAeHNE, H3MEPEHUE, SKCIIEPUMEHT U JIp.),
YHHUBepCalbHbIC ydeOHbIE IeHCTBHS (TO3HABATEIbHBIE, KOMMYHHKATHBHBIE, PETYIATHBHBIE),
obecnieunBaronue GopMupoBaHre PyHKIIMOHATBHONW IPAMOTHOCTH M COIIMAILHON
KOMIIETSHIIMH 00YUJaOIINXCsl, CIIOCOOHOCTh 00YJarONTUXCs MCTI0JIB30BaTh OCBOCHHBIC
MEXIUCITUTIIINHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHBIC YUeOHbIC ICHCTBUS B
MO3HABATEJNIBHOM U COIMAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OCBOCHUS IPOTPaMMBbl CPEIHEro 001Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBJj1ajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMH MO3HABATEIbHBIMHU eHCTBUSIMMU
1) 6a3oBbIe JIOTHYECKHE ACHCTBHUS:

e CaMOCTOSITENLHO (POPMYIHPOBATH U aKTYAIU3UPOBATH IPOOIEMyY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

e HCII0JIb30BaTh [IPH OCBOCHHMH 3HAHHUI IIPHEMBI JOTHYECKOTO MBIILICHHS (aHAIN3a,
CHHTE3a, CpaBHCHHMS, KIacCU(UKAIIK, 0000IIEHHs), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIACIATH UX XapaKTepHbIC MPU3HAKU, YCTAaHABIMBAThH
CBSI3H C IPYTUMH MMOHATHIMHU);

e ONpENEeNATh UEIH ACSITENIbHOCTH, 33/1aBasl MapaMeTpbl U KPUTEPUHU UX TOCTUKEHUS,
COOTHOCHUTD PE3YNIbTATHI AEATEIBHOCTH C MIOCTABIEHHBIMU LEISIMU,

e HCMOJBH30BATh OUOJIOTHUECKUE TTOHITUS JUI1 00bsACHEHUS (DAKTOB U SBJICHUI KUBOU
TIPUPOJIHI,

e CTPOWTH JIOTHYECKUE pacCyxaeHus (MHIYKTHBHBIC, AeAYKTUBHBIE, 0 aHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B pACCMATPUBAEMBIX SIBIICHUSX,
(hopMynTHUpOBaTh BHIBOJBI U 3aKITIOUYCHHS,

e TPUMEHATHh CXEMHO-MO/JIEJIbHBIE CPEJICTBA JIUISl IPEJICTABIICHUS CYIIECTBEHHBIX
CBsI3€¥ M OTHOIICHH B MU3y4aeMbIX OMOJIOTUYECKUX 0OBEKTaX, a TAKKe



MPOTHBOPEUUI pa3HOTO POJA, BBISBICHHBIX B PA3IMUYHBIX HH(POPMAITHOHHBIX
HCTOYHUKAX;

pa3pabarbIBaTh IJIaH PEUICHUS MTPOOIEMBI C YYETOM aHAJIH3a UMEIOIIHXCS
MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB,;

BHOCHUTH KOPPEKTHBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKHU MOCIEACTBUM JEATENBHOCTH;

KOOPJIMHUPOBATH U BBINIOJIHATH PabOTy B YCIOBHSIX pPeaIbHOT0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS,

pa3BHUBaTh KPEaTUBHOE MBIIICHUE IPY PELLIEHUU )KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHE A CTBHSA:

e BJIAJIETh HABBIKAaMHU Y4€OHO-HMCCIIEI0BATENbCKON U MPOEKTHOM e TEIIbHOCTH,
HaBbIKaMU pa3peuieHus mpooeM, CioCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHbIX METO/IOB O3HAHMS,

e HCIIOJIB30BATh PA3JIMYHBIE BUJBI JEATEIBHOCTH I10 MOJYYEHUIO HOBOT'O 3HAHHUS, €T0
MHTEpPIpEeTAIH, MTPEoOpa30BaHUIO U IPUMEHEHUIO B YUEOHBIX CUTYAIUAX, B TOM
YHClie IPU CO3JaHUH YU€OHBIX M COLUATbHBIX TPOEKTOB;

e (GopMHUPOBATH HAYYHBINA TUI MBILIUICHHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEH,
KIIFOYEBBIMH MOHATUSAMHU U METOAMU;

e CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTEIbHOM NEATENbHOCTH
U KU3HEHHBIX CUTYALHsX;

e BBISABJIATH IPUYUHHO-CIICACTBEHHBIC CBS3U U aKTyaJIM3UPOBATH 3aJa4y, BbIIBUraTh
TUIIOTE3Y €€ PEIICHUs, HaXOAUTh ApPTyMEHTHI JJIS JOKA3aTEIbCTBA CBOMX
YTBEPXKACHUH, 3a1aBaTh IapaMeTPbl U KPUTEPUH PEILICHHUS;

¢ AHAIM3HMPOBATH IOIYYECHHBIE B XO€ PEIICHUS 3aJa4l PE3YIbTaThl, KpUTHYECKU
OLICHUBATh UX TOCTOBEPHOCTH, IIPOTHO3UPOBATHh H3MEHEHNE B HOBBIX YCIIOBHSX;

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

e OCYIIECTBIISATH LIEIE€HAIPABICHHBIH OUCK MIEPEHOCA CPEICTB U CIIOCOOOB AEHCTBUS
B IIPO(ECCHOHATIBHYIO CpENy;

e yMETb IEPEHOCUTh 3HAHUS B II03HABATEIIbHYIO U IPAKTHYECKYIO 001acTh
KU3HEJEATCIIBHOCTH,

e yYMETb MHTETPUPOBAThH 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

e BBIIBUraTh HOBBIE MJIEH, IPEJIaraTb OPUTMHAJIBHBIEC MIOAXOAbI U PEIICHUS], CTaBUTh
po0JieMbl ¥ 3a/1aui, JOIYCKaIOIKe aJlbTePHATUBHbIC PEIIECHUS.

3) pabora ¢ uHpopManHeii:

e OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHpOpMaLH (TeKcTe y4eOHOTO
noco6us, Hay4YHO-TIOMYJSIPHOM JInTepaType, OMOJIOTHYECKUX CIOBAPSIX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHbBIX, B MHTEPHETE), aHAJTM3UPOBATh
MHGOPMAIINIO Pa3IMYHbIX BUAOB U (GOPM IPEICTAaBICHUS, KPUTUUECKU OLIEHUBATh
€€ JI0OCTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

e (opmynupoBaTh 3apPOCHl U MPUMEHSTH PA3IMYHbIE METO bl IIPU TIOMCKE U 0TOOpE
Ouonornyeckoit MHGopMaIM, HeOOXOIMMOM IS BHITIOJHEHUS y4eOHBIX 3a/1a4;

e TPHOOpETATh OMBIT UCHOJIB30BAHUS UH(POPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOT'MH, COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOJIb30BAHUS Pa3IMUHBIX
IIOMCKOBBIX CHCTEM;



e CaMOCTOSITETILHO BHIOMPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS ONOIOTUYECKOM
uHpopmarmu (cxembl, rpadMKH, JHarpaMMBbl, TAOJIHIIbI, PUCYHKH U JIp.);

e HCIOJH30BATh HAYYHBIN S3BIK B KAUYECTBE CPEACTBA MPU PabOTE ¢ OMOIOTHIECKOM
nH(OopMaLHel: TPUMCHITh XUMUYECKHE, (PU3rUecKkne 1 MaTeMaTHIECKUE 3HAKH U
CHMBOJIBI, GOPMYITBI, a00peBUATYypy, HOMEHKIIATYPY, HCIIOJIL30BATh U
MPeoOpPa30BEIBATH 3HAKOBO-CUMBOJMYCCKIE CPEACTBA HATISTHOCTH;

e BJIAJIETh HABBIKAMU PAaCIO3HABaHUS U 3aILUTHl UH(OPMALUK, HTHPOPMALIMOHHOMN
0€30MacCHOCTH JTUYHOCTH.

OBJ1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€CTBUSAMU
1) obmenmue:

OCYIIIECTBIISATH KOMMYHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATH B
JIMAJIOTe WK JUCKYCCHH IO CYIIECTBY 00CYK1aeMoii TeMbl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BEICKA3BIBATh CYKJICHUS OTHOCHUTEIHHO BBITIOTHEHHUS MPEIaraeMoi
3aJla4M, YYUTHIBATh HHTEPECH U COTJIACOBAHHOCTH TTO3UITUH IPYTHX YIACTHUKOB
JIMAJIoTa WK JUCKYCCHH);

pacrno3HaBaTh HeBepOAIbHBIC CPEACTBA OOIICHNUS, TOHUMATh 3HAYCHHE COIIMATbHBIX
3HAKOB, MPEAMOCHIIIOK BO3HUKHOBEHHSI KOH(PIIMKTHBIX CUTYAITUH, YMETh CMATUYATh
KOH(MDIIUKTHI ¥ BECTH TIEPETOBOPHI;

BIIJICTh Pa3IMYHBIMH CITIOCOOAMU OOIICHHS U B3aMMOJICHCTBHSI, TOHUMATh
HaMEpEeHHUsI IPYTUX JFO/ICH, POSIBIISATh YBAKUTEIILHOE OTHOIICHHE K COOECeTHUKY
1 B KOppeKTHOH (hopme GopMyTHpOBaTh CBOM BO3PAKCHHUS,

Pa3BEpHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CpeICTB;

2) COBMeCTHAasl I1eATEIbHOCTD

e TIOHMMATh M UCIOJIH30BATh IPEUMYIIECTBA KOMAHIHON ¥ WHAMBHIYyAIbHOH pabOTHI
MIPU PEIICHUH OUOJIOTUYECKOM PoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHHSI TPYIIIOBBIX (POPM B3aUMOJICHCTBHS NIPU PEIICHUN YIeOHOU 3a1a4H;

e BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JICHCTBHUH C y4€TOM OOIIMX HHTEPECOB
Y BO3MOXKHOCTEH Ka)JIOTO 4YJIeHa KOJUICKTHBA,

e TPUHHUMAThH IIEJTM COBMECTHOMU JICITEIBHOCTH, OPraHU30BBIBATh U KOOPINHUPOBATH
JCUCTBUS TI0 €€ JOCTHIKEHUIO: COCTABIIATH IJIAH JICUCTBUH, paclpeeiaTh POJIU C
Y4ETOM MHEHUH YYaCTHHKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHON pabOTHI;

e OIICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXKJIOTO yYaCTHUKA KOMaH bl B OOIINH
pe3ysbTaT 10 Pa3pabOTaHHBIM KPUTCPUSIM;

e IpelUIaraTh HOBBIC MPOCKTHI, OLICHUBATh UJICH C TIO3UIIUN HOBH3HBI,
OpUTHHAIILHOCTH, TPAKTHUECKON 3HAYNMOCTH;

e OCYIIECTBJIATH MO3UTUBHOE CTPATETMUECKOE MIOBEJICHHE B PA3TUYHBIX CUTYAIUSX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.

OgiaeHne YHHBEPCATbHBIMU PETyJSITABHBIMY JICHCTBUSIMH:
1) camoopranu3zanus:

e HCIOJIB30BAaTh OMOJIOTUYECKUE 3HAHUS JJIs1 BBISABJICHU A HpO6HCM " UX pCUICHHUA B
JKHN3HCHHBIX U y‘le6HLIX CUTYyalHsiXx,



e BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IIeJIEBBIE M CMBICJIOBBIC YCTAHOBKH B
CBOMX JEMCTBUIX U MOCTYIIKaX 10 OTHOLIEHUIO K KUBOU NPUPOJE, CBOEMY
3/10POBBIO U 3/I0POBBIO OKPYKAIOILKX;

e CAMOCTOSITEJILHO OCYIIECTBIIATH T03HABATEIBHYIO JESITEIbHOCTD, BBISBIAThH
po0JIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 33/1a9U B 00Pa30BaTEILHOM
NESITEIbHOCTH U KU3HEHHBIX CUTYalUsIX;

e CAMOCTOSITENILHO COCTABJISITH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANIOYTCHHI;

e J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

e pacHIMpATH paMKU y4eOHOTO IpeaMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHU;

e JleJaTh OCO3HAHHBINA BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pelieHue;

e OIICHUBATH IPHUOOPETEHHBIN OIIBIT;

e crnoco0cTBOBaTh (POPMUPOBAHUIO U MTPOSBIICHUIO IIMPOKOU 3PYAUIIMU B PA3HBIX
00JacTsX 3HaHUM, IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYpPHBIH
YpOBEHb;

2) CAMOKOHTPOJIb:

e J1aBATh OHeHKy HOBBIM CI/ITyaHI/ISIM, BHOCHUTH KOppeKTI/IBI)I B ACATCIBHOCTD,
OLICHUBATh COOTBETCTBUEC pGSYHBTaTOB LECJIIM,

e BJIAACTh HABBIKAMU HOSH&B&TGJ’IBHOﬁ peq)nechm KaK OCO3HaHUA COBepHIaeMBIX
JIEMCTBUN M MBICIUTEIIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA,
WCIIOJI30BaTh MPUEMBI PeIICKCHUH TSl OIIEHKH CUTYaIliH, BHIOOPA BEPHOTO
pereHus;

e yMETh OIICHHUBATh PUCKHA M CBOCBPEMEHHO MTPUHUMATh PEIICHUS TI0 UX CHUKEHUIO;

e TIPUHUMATH MOTHUBHI U APTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB ACITEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

e TPUHUMATH ceOs, MOHUMAsI CBOU HEJIOCTATKU U IOCTOMHCTBA,

e TPUHUMATH MOTHBBI U ApPIYMEHTHI JPYTUX MPU aHAIIM3€ Pe3yIbTaTOB JAEATeIbHOCTH;
e TpU3HABATh CBOE IPABO U MPaBO JAPYIHX HA OLINOKH;

e Ppa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C MO3UILIUU APYTOTO YeJIOBeKa.

HpeIlMeTHI)Ie PE3YJIbTATbI

[IpenmetHbie pe3ynpTaThl ocBoeHHs nporpaMmbl COO no Guonoruu Ha 6a30BOM YpOBHE
BKIIIOUAIOT creruduieckue st yaeOHoro npeamera «bruonorush HaydHble 3HAHUS, YMEHUS
1 CHIOCOOBI ACHWCTBUI TT0 OCBOCHHIO, MHTEPIIPETAIIMH U TPEOOPa30BaHUIO 3HAHUM, BUIBI
JeSITENFHOCTH IO MOJTYYSHHIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAaHUW B PAa3IMYHBIX Y4eOHBIX
CUTYaIUsX, a TAKXKE B PeabHBIX )KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX ¢ Ononorue. B
MporpaMMe MpeIMEeTHbIE Pe3yabTaThl MPEICTABICHBI MO TOJIaM 00yJIeHHS.

10-i1 kiaacce

[IpenmeTHbie pe3ynbTaThl OCBOEHUS yueOHoTo npenmera «buonorus» B 10-m kiacce
JIOJKHBI OTPaXKaTh!



e c(hopMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUHOM
KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUHCKUX U 3apyOeKHBIX
YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATBHON TPaMOTHOCTH
YeJIoBeKa [T PEeIIeHNs )KU3HEHHBIX 3a/1a4;

e YMEHHE PACKPHIBATh COACPKaHNE OMOJIOTHUECKUX TEPMUHOB U TIOHSATHIA: )KU3Hb,
KJIETKa, OpraHu3M, MeTabosm3M (0OMEeH BEIIECTB U MPEBPAICHUE SHEPTHH),
romeoctas (caMoOperysiys), ypOBHEeBasi OpraHu3allys KUBbIX CUCTEM,
CaMOBOCIpOU3Be/ICHUE (PENPOIYKIHSI), HACIEACTBEHHOCTh, N3MEHUMBOCTb, POCT H
pas3BuUTHE;

e yMEHHE U3J1arath OMOJOTUYECKUE TeOpHH (KJICTOYHAsSI, XPOMOCOMHaS,
MYTalMOHHAs, IEHTPaJIbHAs I0OrMa MOJICKY/ISIpHOW Onosiorun), 3akousl (I,
Mengens, T. Moprana, H. 1. BaBusosa) u yuenus (o meHTpax MHOT00Opa3us u
MPOMCXOKICHUS KYNIbTYpHBIX pactennii H.W. BaBuiosa), onpeiensts rpaHuilbl X
MPUMEHUMOCTH K KUBBIM CHCTEMaM,

e yYMEHHE BJIAJETh METOJaMH HAyYHOTO TIO3HAHUS B OMOJIOTHH: HAOII0IeHUE U
OTIMCaHME XHUBBIX CUCTEM, TIPOIIECCOB U SIBJICHUH, OpraHn3aIns ¥ MIPOBEACHNE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHHE THIIOTE3bI, BEISIBIICHUE 3aBHCUMOCTH
MEX]Ly UCCIIEYyEeMbIMH BEIMYMHAMHE, OOBSICHEHUE TTOTYUYEeHHBIX PE3YyIbTATOB,
WCTIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH B 3aKOHOB, YMEHUE JIENIaTh BHIBOIBI
Ha OCHOBAHUH TIOJIYYCHHBIX PE3YIIbTaTOB;

e YMEHHWE BBIJIENATH CYIIECTBEHHBIE MIPU3HAKU BHPYCOB, KIIETOK MMPOKAPHOT U
9yKapuoT, OJJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPTraHU3MOB, 0COOEHHOCTH
MpoLeccOoB: 0OMEHa BEIIECTB U MPEeBpaIIeHHs] SHEPTUH B KJIeTKe, (poTocuHTe3a,
MJIACTUYECKOTO M SHEPreTUYEeCKOro 00OMeHa, XeMOCHHTE3a, MUT03a, Mei03a,
OTUIOIOTBOPEHUS, PAa3MHOKEHHUSI, UHIANBUAYAIbHOTO Pa3BUTHUS OpraHu3Ma
(onTOrEHE3);

e yYMEHHUE IPUMEHATH MOJIydeHHbIEC 3HAHUS ISl OOBSICHEHUSI OMOJIOTHYECKIX
MIPOLIECCOB U SIBICHUH, 7151 IPUHATUS IPAKTUUECKUX PEHICHUH B MOBCEAHEBHON
YKU3HU C 11eJIbt0 obecriedeHusi 0e30MacHOCTH CBOETO 3710POBbsSI U 3/I0POBbS
OKPYKAIOIKX JIOJIeH, COOIOIEHNS HOPM I'PaMOTHOTO MIOBEJICHUS B OKpYKarolen
MIPUPOJIHON cpefie, MOHMMaHHe He0OX0IUMOCTH UCTIOJIb30BaHUs JOCTH)KCHUN
COBPEMEHHOM OMoJIOruK U OMOTEXHOJIOTUM I PallMOHAIBHOTO
MIPUPOIOIIOJIL30BAHNS;

e yYMEHHE peuaTh dJeMEHTapHbIe TEHETUUECKUE 3a]a4l HA MOHO- U TUTUOpUTHOE
CKpeIllMBaHKE, CIIETVIEHHOE HACIeI0BAaHUE, COCTABIATH CXeMbl MOHOTHOPHIHOTO
CKpEeIMBaHUS JUIsl IPEACKa3aHus HAClIeOBaHUsI IPU3HAKOB Y OPraHU3MOB,;

e YMEHUE BBINOJIHATH IA00paTOPHbBIE U MPAKTUYECKHE pabOThl, COOMI0IATh MpaBuiIa
pH padboTe ¢ yueOHBIM 1 Ja00PATOPHBIM 000pYIOBaHHUEM;

e YMEHHUE KPUTHUYECKU OIICHUBATh U UHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTUYECKOTO COAEPIKaHUs, BKIIIOYAIOIYIO IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX HCTOYHUKOB (CpeCcTBa MacCOBOW HH(POPMAIINH, HAYIHO-TIOMYJISIPHbIC
MaTepuabl), STHYECKUE aCIIeKThl COBPEMEHHBIX HCCIICI0BaHUI B OUOJIOTHH,
MeAULMHE, OMOTEXHOJIOTHH;

e yYMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHBIE COOOIIEHUs, 000011ast
OMOJIOTUYECKYI0 MHPOPMALIMIO U3 HECKOJIBKMX UCTOYHUKOB, IPAMOTHO
UCTOJIb30BaTh NOHATHIHBIN armapaT OHOJIOTHH.

11-i1 kiaace



[IpenmeTtHbie pe3ynbTaThl OCBOEHUS yueOHoTO npenmeta «buonorus» B 11-M kiiacce
JOJIKHBI OTPAXKATh.

e COPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIH OHUOJIOTUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHNN COBPEMEHHOU €CTECTBEHHO-HAYIHOM
KapTHUHBI MHUPa U HAYYHOTO MUPOBO33PEHUS, O BKIIAJIE POCCUUCKUX U 3apPYOCIKHBIX
YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBEHON TPaMOTHOCTH
YeJIOBEKa JUIsl PEIICHUs KU3HEHHBIX 33]1a4;

e YMEHHE PACKPHIBATH COJIEP)KAHME OMOJOTUYECKUX TEPMHUHOB U MIOHITHIA: BUJ,
MOTYJIALKS, TeHO(DOH/I, SBOJIIOLHNS, IBIKYIIHE CHIIbI ((haKTOPHI) SBOJIIOIHH,
MPUCTIOCOOJIEHHOCTh OPTraHU3MOB, BHI000pa30BaHKe, IKOJIOTHUUECKHE (HaKTOPHI,
9KOCHUCTEMA, MPOAYIIEHTHI, KOHCYMEHTHI, PEYIICHTHI, [IETTH MUTaHUS,
9KOJIOTUYECKasi MUpaMuIa, OuoreoreHo3, obnocdepa,;

e yYMEHHE U3jaraTh OMOJIOrHUYecKre Teopru (3BosronnonHas teopus Y. JlapBuHa,
CHHTETHYECKAsI TEOPHsI SBOJIIOIMH), 3aKOHBI K 3aKOHOMEPHOCTH (3apOIBIIIICBOTO
cxonactBa K.M. bapa, yepenoBaHus TJIaBHBIX HAIPABICHUA U MTyTE€W 3BOJIOLIMHU
A.H. CesepiioBa, yuenus o ouocthepe B.I. BepHanckoro), onpeaensts rpaHUIIbI
WX TIPUMEHUMOCTH K KUBBIM CUCTEMAM;

e yMEHHE BIAJCTh METOJIAMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOICHUE U
OTIMCAHUE KUBBIX CUCTEM, MPOIIECCOB M SBICHUM, OpraHu3aIus U MIPOBEJICHHE
OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIJIBI)KCHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXTy UCCIIETyeMbIMH BETUYHMHAMH, 00BSICHEHNE TTOTYYCHHBIX PE3YJIbTAaTOB,
HCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPHUI U 3aKOHOB, YMEHUE JIeTIaTh BHIBOIbI
Ha OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB,;

e yYMEHUE BbIIEIATH CYIIECTBEHHbIE MPU3HAKH CTPOCHUS OMOJOTHYECKUX OOBEKTOB!
BH/JIOB, TMOMYJISAIMI, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOLIEHO30B U
9KOCUCTEM, 0COOEHHOCTH MPOIECCOB: HACIEICTBEHHON U3MEHUNBOCTH,
€CTECTBEHHOT'0 0TOOpa, BUI000Pa30BaHuUs, TPUCTIOCOOICHHOCTH OPTaHU3MOB,
NeMCTBUS SKOJOTHYECKHX ()aKTOPOB HAa OPraHU3MBbl, IIEPEHOCA BEIIECTB U MOTOKA
SHEPrUM B IKOCHCTEMAX, aHTPOIOTEHHBIX U3MEHEHHH B SKOCcHCTEMaX CBOEH
MECTHOCTH, KPYrOBOPOTa BEUIECTB U OMOT€OXMMHUUYECKUX IIUKIOB B Onocdepe;

e yYMEHHUE IPUMEHATH MOJIyYCHHbIC 3HAHUS ISl OOBSICHEHUS OHMOJIOTUYECKIX
MIPOLIECCOB U SIBIICHUH, 1711 IPUHATUS IPAKTUUECKUX PELICHUH B TOBCEAHEBHON
YKU3HU C 11eJIbt0 oOecriedeHnsi 0e30MacHOCTH CBOETO 3710POBbsSI U 3/I0POBbS
OKPYKAIOIIUX JIOJIeH, COOIOIEHNS HOPM I'PaMOTHOTO TIOBEJICHUS B OKpYKaroIen
MIPUPOIHON cpefie, MOHUMaHHe He0OX0IUMOCTH UCTIONB30BaHUs JOCTHKCHUN
COBPEMEHHOM OMOJIOTHUH IS PAllMOHATBHOTO MPUPOIOTIONL30BAHUS;

e yYMEHHE peuiaTh dIeMEHTapHble OMOJOTUYECKHUE 3a/1a4H, COCTABISITh CXEMbI
MepeHoca BEIIECTB U SHEPTUHU B KOCUCTeMax (LIEH MTUTAHHS);

e YMEHUE BBINOJIHATH IA00OPATOPHbBIE U MPAKTUYECKHE pabOThl, COOMI0IATh MpaBuiIa
npu paboTte ¢ yueOHbIM U 1a00paTOpPHBIM 00OPYIOBAHUEM;

e yYMEHHUE KPUTHUYECKU OIICHUBATh U UHTEPIPETHPOBATH HHPOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHus, BKIIFOYAIOMIYIO NICEBIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX HCTOYHUKOB (CPeaCTBa MacCOBOM HH(OPMAIINH, HAYYHO-TIOMYJIIPHBIE
MaTepHabl), pacCMaTPUBATh rII00ATBHBIE KOJOTHYECKUE TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

e yYMEHHE CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIeHMs, 00001mast
OMOJIOTHYECKYI0 MH(DOPMAIIHUIO U3 HECKOTBKUX HCTOYHUKOB, TPAMOTHO
WCII0JIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.



Coaepxxkanue y4eOHOro nmpeamera

10-1 kiace

Tema 1. Buosiorusi kKak Hayka.
buosnorus xak Hayka. CBs3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMH U IPYTUMU
€CTECTBEHHBIMU HayKaMH, (punocodueil, 3STuKoi, acteThkoil u nmpasomM. Posb 6Gnosnoruu B

(hopMHUpOBaHUM COBPEMEHHOI HaydHOM KapTHHBI MUpa. CrcreMa OHOJIOTMUECKUX HAYK.

MeToabl TIO3HAHUS KUBOU TPUPOIBI (HAOIIOAEHHE, SKCIIEPUMEHT, OTIMCAHKUEe, H3MEPEHHE,
KIaccu(UKaIys, MOACIMPOBAHNE, CTATUCTHYECKas 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Menaens, H.K. Konbios, [Ix. Yorcon u @. Kpuk.
Tabnuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPHUPOIBD.

JlaGopaTopHble M IpaKTHYeCKUe PadoThI:

[Tpaktruueckas padota Ne 1. «Mcmonb30BaHue Pa3IMUHBIX METOJOB TIPU U3yUEHUHN
OMOJIOTHYECKUX 00BEKTOB.

Tema 2. 7KuBble cuCTEMBbI H MX OPraHU3aIUA.

JXuBbie cucteMbl (OMOCHCTEMBI) KaK MPeaMeT u3ydeHus 0roorun. OTInYre )KUBBIX CUCTEM
OT HEOPTraHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM M MX pazHooOpasue. YPOBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIPHBIN, KJIE€TOUYHBIN, TKAHEBBIM, OpraHU3MEHHbIN, MOMYJISIIHOHHO-BUIO0BOIA,
HKOCHCTEMHBIN (OHOIr€0eHOTHYECKHIT), OHOChHEPHBIA.

JdemMoHcTpanum:

Tabmuis! u cxeMbl: «OCHOBHBIC TPU3HAKH KU3HI», «YPOBHH OpraHU3alluu KUBOU
TIPUPOIBI».

O6opynosanue: moaens Mosekynsl JJHK.
Tema 3. XumMHu4eckuii cocTaB U CTPOEHHE KJIETKH.

XHUMHUYECKHUHU COCTaB KJIETKH. XUMUYECKUE DJIEMEHTHI. MaKpO3JIEMCHTbBI, MUKPOJ3JICMCHTHI.
Bomau MUHCPAJIbHBIC BCIICCTBA.

CDYHKI_[I/II/I BOIbI U MUHCPAJIbHBIX BCUICCTB B KIICTKC. HOI[I[Cp)KaHI/IC OCMOTHYECKOTO OajaHca.



benxu. CoctaB u cTpoeHne 0elnKoB. AMHHOKUCIOTH — MOHOMEpHI OenkoB. Hezamennmele n
3aMEHHMMbIE aMUHOKHUCIOTbI. AMUHOKHCIIOTHBIA COCTaB. YPOBHU CTPYKTYphI OEIKOBOM
MOJIeKYJIbI (TIepBUYHAS, BTOPUYHAS, TPETHYHAS U YETBEPTHYHAS CTPYKTYpa). XUMHUYCCKHEC
cBoiicTBa OenkoB. bruonornueckue QyHKIH OSIKOB.

depMeHThI — Ouosiornueckue karanusaTopsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTP,
cyocrparnas cneunpuanocts. Kopepmentsl. Buramunsl. Otinmunst epMEeHTOB OT
HEOPraHUYECKUX KaTaIn3aTOPOB.

VYraeBo bl MOHOCAXapHIbl (TIF0K03a, prb03a U Ie30KCHprb03a), Aucaxapuasl (caxaposa,
JAKTO3a) U moJmcaxapuIpl (Kpaxmall, TIHKOTEH, [IeJUTono3a). buogorndeckue GpyHKIMN
YTIICBOIOB.

Jlunuael: Tpuriuuepuisl, poconunuasl, crepousl. ['uapodunsHo-ruapoPoOHbIE
cBoiictBa. buonornueckue pynkiuu nmunuaos. CpaBHEHUE YIIIEBOJOB, OEJIKOB U JUIHI0B
KaK ICTOYHUKOB 3HEPTUH.

Hyxnennossie kucnotsl: JJHK u PHK. Hykneotnasl — MOHOMEpBI HyKJIEMHOBBIX KUCIOT.
Crpoenue u ¢pynkuuu JHK. Crpoenune u pynkunu PHK. Buast PHK. AT®: crpoenue u

byHKIINAA.

HuTonorus — Hayka o kiierke. Knetounas Teopusi — npuMep B3auMoIeHCTBUS UaeH U (HakToB
B Hay4YHOM IO3HAaHUU. MeTobl N3ydeHus KICTKH.

Krerka xak nemoctHas xuBas cucrema. OOmiye Mpru3HaKy KIETOK: 3aMKHYTasl HapyKHas
MemOpana, mosiekyibl JJHK kak remernueckuii anmapar, cucreMa CUHTe3a Oelka.

Tunsl KIETOK: 3yKapuoTHdeckas U nmpokapuotuieckas. OcCOOEHHOCTH CTPOEHUS
MPOKapUOTHYECKOM KiIeTKH. KieTouHas crenka 6aktepuii. CTpoeHHE SyKapHOTHUECKOU
kieTkr. OCHOBHBIEC OTJINYHSI PACTUTEILHOM, )KUBOTHON U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIIETOYHAs CTCHKA, TJIMKOKAIMKC, UX (PYHKITUH.
[Tnasmartudeckas meMmOpaHa, ee cBoicTBa M GyHKIMHU. [luToTIa3Ma 1 ee OpraHOMIbI.
OnnomeMOpannbie opranouab! kietku: DIIC, anmapart ["oybKH, TH30COMBI.
[TonyaBTOHOMHBIE OpraHOM/IbI KJIETKH: MUTOXOHApPUH, IacTuabl. [Ipoucxoxnenue
MHUTOXOHJIpUH U TutacTu. Buabl mractua. HemeMOpaHHbIE OpTaHOUIBI KIIETKH: PUOOCOMBI,
KJIETOYHBIN LIEHTP, LIEHTPUOJIU, PECHUYKH, KT'YTUKU. DYHKIIMN OPraHOMU/IOB KJIETKHU.
Bxrouenus.

Snpo — perynstopHbli LeHTp kieTku. CTpoeHue sjapa: saepHas 000Ji0uKa, Kapruoria3ma,
XpOMATHH, SJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BemecTs B KIETKE.
JdeMoHcTpanum:

[Moptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k. Yotcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.



Juarpammsl: «PacripenesieHne XuMHYECKUX 3JIEMEHTOB B HEKUBOU IIPUPOIEY,
«Pacnpenenenue XMMUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanyeckas TabIMIIa XUMAYECKUX IEMEHTOBY, «CTpoeHHe
MOJIEKYJBI BobI», «buocunres 6enka», «CTpoeHre MosieKyibl Oenka», «CTpoeHue
dbepmentay, «Hykiennossie kuciotsl. JJTHK», «Ctpoerne mosekyibr AT®y», «Ctpoenue
9YKapuOTHYECKON KIETKN», «CTpOEHUE )KUBOTHON KIETKNY, «CTpOEHUE paCTUTEIIbHOMN
KIeTKkn», «CTpoeHre NpoKapuoTUYeCKon KiieTkn», «CTpoeHue sapa KIEeTKN», «YTIEBOIbI,
«JIunuae.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyAOBaHUE ISl POBEACHUS HaOIIOCHUH,
H3M€p€HHI>i, OKCIICPUMCHTOB, MUKpPOIIpCIapaThbl PAaCTUTCIIbHBIX, JKUBOTHBIX U 6aKT€pI/IaJ'II)HI)IX
KJIICTOK.

JlabopaTopHble U MPaKTH4YeCKUe PA0OThI:

Jlabopatopras padora Ne 1. «3yueHne KaTaIuTHIECKOW aKTHBHOCTH (pepMeHTOB (Ha
pUMepe aMUIIa3bl UK KaTaiasbl)».

Jlaboparopuas padota Ne 2. «M3ydeHHe CTPOCHUS KICTOK PACTECHUH, )KUBOTHBIX U OaKTepHid
Mo MUKPOCKOIIOM Ha I'OTOBBIX MHUKPOIIPEIiapaTax u Uux OIMMUCAHUC)).

Tema 4. ) KuszHeneATeIbHOCTh KJIETKH.

OOMeH BeIecTB, Wik METab0IU3M. ACCUMHIIAIHS (ITACTHYECCKUN OOMEH) M JUCCUMUIISIIUS
(sHepreTnyeckuii 0OMEH) — IBE CTOPOHBI €MHOTO Mpoliecca MeTabom3Ma. Posib 3aKOHOB
COXpaHEHHs BEIIECTB ¥ SHEPTUU B TIOHUMAHUU METa00JIM3Ma.

Tumnbel oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIit. Posib pepMeHTOB B 0OMEHe
BEIICCTB U MPEBPAIICHUN SHEPTUH B KIICTKE.

®dortocunres. CBeToBast 1 TeMHOBasi Ga3bl poTocunTesa. Peakuuu poTocunTesa.
DddexTuBHOCTD PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A JUISl )KU3HU Ha 3emJie. BiusiHue
yCIIOBUH cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHu.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIe OakTepun. 3HaU€HUE XEMOCHHTE3a /7Sl )KU3HH Ha
3emiie.

DHepreTudeckuii oOMeH B KieTke. Paciiernienre BemecTs, BhIACTICHUE U aKKyMYJIHPOBaHHE
SHEPruM B KJIETKe. DTambl dJHepreTndeckoro oomena. [ mukonus. bposkeHne u ero BUABIL.
Kucnopoanoe okucnenue, Ui KIeTo4Hoe abixanue. OkucnurensHoe hochopuarnpoBaHue.
D¢} dekTHBHOCTH SHEPreTHIECKOro 0OMEHA.

Peakiun matpuuHoro cunresa. ['enerndeckas nnpopmanus u JJHK. Peanuzamus
reHeTHUYecKoi nHpopMaIiu B kiieTke. | eHeTndyeckuit Ko u ero cBorcTBa. TpaHCKpUIIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6nocunTe3 Oenka. JTamnbl TPaHCISALNU.
KomupoBanue amuHokucnot. Posb pubocoM B OMocuHTE3€e Oernka.



Hexunerounsie popmsbl xku3HU — BUpPYCHI. McTopus otkpbiTus Bupycos ([I.1. BaHoBCKkuit).
OCoOGeHHOCTH CTPOCHUS M KU3HEHHOTO LIMKJIa BUPYcOB. bakrepuodaru. bonesnu pacrenuii,
’KMBOTHBIX U Y€JIOBEKA, BbI3bIBAEMbIC BUpYcaMu. Bupyc nmmynonedpunmra yenoseka (B1Y)
— Bo3Oymurens CIIM/]a. OGpaTHast TpaHCKpHUIIKSA, peBepTa3a u uurerpasa. [Ipopunakruka
pacnpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:
[Moptpetsr: H.K. Konbuos, I.1. UBanosckuii, K.A. Tumupsizes.

Tabnuup! u cxembl: « Tunel nuranusy, «Metaboauzm», «MUTOXOHAPHU», « IHEPTETUUECKUM
obmeny, «Xnopomiacty, «Potocuntesy, «Crpoenue JIHK», «Ctpoenue u
¢dbyHKIIMOHUpOBaHUE TeHay, «CuHTte3 Oenkay, «I eHeTnueckuit Koa», «Bupycei,
«baxreprogaru», «Crpoenue u xuzHeHHbIN nuka Bupyca CI1M/{a, 6akrepuodaray,
«Permukanusa JTHK».

Ob6opynoBanue: moaenu-anmukanun «Y asoenue JIHK u tpanckpunmusy, «bnocunres
6enkay», «CTpoeHue KIeTKkn», Mojensb cTpykTypsl JJHK.

Tema 5. PazMHoKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounsrit ki1, wiv >KU3HEHHBIN UK KieTku. MaTepdaza u murtos. [Ipomeccst,
npoTekaromue B uHTepdaze. Permmukanms — peakuust matpuanoro cunresa JJHK. Ctpoenne
XpoMocoM. XpOMOCOMHBIN Ha0OP — KapuoTHI. JIUTIJIONIHBIN U TaIIOUAHBIA XPOMOCOMHBIC
Habopel. XpoMaTuasl. Llutonornueckne OCHOBBI pa3MHOKEHHS U HHAUBUIYAJILHOTO
Pa3BUTHUSL OPTaHU3MOB.

Henenwne kneTkn — muto3. Ctaguu muTto3a. [Iporecchl, mporucxoasiye Ha pa3HbIX CTaIusAX
MUTO3a. BHOJIOrMYeCcKui CMBICI MUTO34.

[IporpamMmmupyemasi rubesnb KJISTKH — aromnTo3.

(DOpMBI Pa3MHOKCHUS OPraHU3MOB.: 0ecIo0JI0€ U IOJI0BOE. BI/I,I[BI 0ecIoJI0ro0 Pa3MHOXKCHUA.
JCJICHHUE HAaABOEC, IIOYKOBAHNWEC OAHO- U MHOTOKJICTOYHBIX, cn0p006pa30BaHHe, BCIrecTaTuBHOC
Pa3MHOKCHHC. I/ICKYCCTBGHHOG KIIOHMPOBAHHUEC OPraHu3MOB, €ro 3HAa4CHUC AJIs CCIICKIIUU.

ITonosoe Pa3MHOKCHHUC, €I'0 OTIINYUA OT OecroJIoro.

Meiios. Ctaauu meiio3a. [Iporiecchl, mpoucxoasnime Ha cTaausax Meiosa. [loBenenue
XpoMocoM B Metio3e. Kpoccunrosep. bruonornueckuii cMbICT U 3HaYEHUE MEH03a.

I'amerorenes — mnmpomnecc 06pa3013aH1/m INOJIOBBIX KJIETOK Y JKUBOTHBIX. ITonoBeie Kene3sl.
CCMCHHUKHU U AUNYHHUKU. O6paSOBaHI/Ie " pa3BUTUC TTOJIOBBIX KJICTOK — I'aMCT (cnepMaT0301/1)1,
HﬁHeKﬂeTKa) — CIICPMATOTCHE3 U OBOI'CHE3. OcobeHHOCTH CTPOCHUA SIAIIEKJIETOK U
CIICpMAaToO301U10B. OHJ'IO,Z[OTBOpeHI/Ie. HapTeHoreHe3.

NupuBuayansHoe pa3BuTie (OHTOTEHE3). IMOpHUOHAIbHOE pa3BUTHE (3MOpHOTEHEe3). DTarbl
SMOPHOHAILHOTO Pa3BUTHS Y IIO3BOHOYHBIX KUBOTHBIX: POOJIEHNE, TaCTPYIISALINA,
opranorenes. [loctamOproHaIbHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOTO PA3BUTHSL:



npsiMoe, HenpsiMoe (JIMYMHOYHOE). BiiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKACHHBIEC YPOCTBA.

Poct u pazButue pactennii. OHTOT€HE3 IIBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH, CTaUH
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuuer u cxembl: «POPMBI Pa3MHOKEHUST OPraHU3MOBY, «J{BOITHOE OTLIOTOTBOPEHNUE Y
LIBETKOBBIX paCTeHUIN», «BereraTuBHOE pa3MHOKEHUE PACTEHUIN», «JleJIeHne KIIETKU
Oaktepuity, «CTpoeHune noJoBbIX KIETOK», «CTpoeHne XpoMocoMbl», «Ki1eTouHbIN UK,
«Permnmukanua JJTHK», «Mutos», «Menosy, «lIpamoe u Henpsamoe pasButuey, «l'amerorenes
y MJIEKOIIUTAIOUINX U YeJIoBeKa», « OCHOBHBIE CTaMM OHTOTEHE3a.

O6opynoBaHue: MUKPOCKOI, MUKponpenaparsl «CrepMaTo301/ 1kl MIEKOITUTAIOIIETO,
«Sineknerka miekonuTaromero», «Kapnokunes B KJIeTKax KOpeIIKa JIyka», MarHUTHas
Mo/ienb-anmunkanus «Jlenenue kierkuy, moaens JJHK, monens metadasHo XpOMOCOMBI.

JlabopaTopHble U MPaKTH4YeCKUe PA0OTHI:

JlaboparopHas padota Ne 3. «Ha0uro1eHrne MuTO3a B KJIeTKaX KOHYHKA KOpEITKa JIyKa Ha
TOTOBBIX MUKpPOITpeTapaTaxy.

JlabopaTtopnas padota Ne 4. «/3ydeHune CTpOCHHUsI MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpPOIIpenaparax.

Tema 6. HacieACTBEHHOCTh U H3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3agaun renetuku. Victopust pa3BuTus reHeTUKU. Poib nuToI0THN U
SMOpHOJIOTUU B CTAHOBIIEHUU T€HETUKU. BKitag poccuiickux 1 3apyOeHBIX yYEHBIX B
pa3BUTHE FeHETHKH. MeTO bl FeHeTHKH (THOPHI0IOTHIECKUH, IIATOrCHETHUCCKUH,
MOJICKYJISIPHO-TeHeTHUYeCKUi ). OCHOBHBIC T€HETHYCCKHE MOHATHS. | eHeTHUecKas
CHUMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIMBaHUM.

3aKOHOMEPHOCTH HAce0BaHus IPU3HAKOB, YcTaHOBIeHHBIE ['. Mennaenem.
MonorubpuaHoe cKkpemrBanye. 3aKoH eAMHO00pa3s THOPUI0B MEPBOTO MOKOJICHHS.
[IpaBuno foMUHUPOBaHUA. 3aKOH PACIIEIUICHUS TPU3HAKOB. | UTIOTE3a YUCTOTHI raMeT.
[TonHOE ¥ HETMOJIHOE TOMUHHPOBAHHE.

ZII/IFI/I6pI/II[HOC CKPCIIUBAHUC. 3aKOH HE3aBUCHUMOTO HACJICAOBAHUS ITPHU3HAKOB.
]_II/ITOI"CHGTI/ILIGCKI/IC OCHOBBEI ,Z[I/IFI/I6pI/I,Z[HOFO CKpCHINBaHHA. AHaJII/ISPIpy}OH_[CC CKpCHIMBAHUC.

Hcnons3oBanue AHAJIM3UPYIOUICTO CKPCIIMBAHUA JJIA OIIPEACIICHUA TCHOTUIIA ocoom.

CHGHHCHHOC HacCJICAOBAHUC ITPU3HAKOB. PaGora T. MopraHa IO CHCIUICHHOMY
HacCJICJOBaHUIO I'CHOB. HapymeHI/Ie CICIIJICHH T'CHOB B PE3YJILTATC KPOCCUHI'OBEPA.

XpOMOCOMHaﬂ TCOPpHA HACIICACTBCHHOCTH. I'eneruueckue KapThl.



I'enernka nomna. XpoMOCOMHOE OIIPENIEIEHUE 110J1a. AYTOCOMBI U [10JIOBBIE XPOMOCOMBI.
I'omoramernsie u TeTCPOraMETHLIC OPraHU3MBbI. HaCJIeI[OBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX C
HOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTHU: HEHACIEACTBEHHAS U HaciaeACTBEeHHas1. Poib cpensl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTUKA MO (PUKAIIMOHHON N3MEHYHBOCTH.
BaprannonHssli psa v BapuanvoHHas kpusas. Hopma peakuuu npusHaka. KosmdyecTBeHHbIE
Y Ka4eCTBEHHBIEC MPU3HAKU U UX HOpMa peaknuu. CBoCcTBa MOU(PHUKALIMOHHOM
U3MEHYUBOCTH.

HacnencrBenHas, win reHOTUNHYECKas, U3MEHYUBOCTh. KoMOMHAaTHBHASI U3MEHUYHUBOCTD.
Meii03 1 M0J0BOM MpoIecc — 0CHOBAa KOMOWHATUBHOM U3MEHUNBOCTH. MyTallnoHHAas
n3MeHuuBOCTh. Kiaccudukanus Myrauuii: reHHble, XpOMOCOMHBIE, TeHOMHbIE. YacToTa U
MPUYMHBI MyTaluii. MyrareHHbie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAAOB B
HacneacTBeHHOM n3MeHunsoctu H.M. BaBunosa.

BHefI}IepHafl HaCJICACTBEHHOCTh U U3MCHYUBOCTD.

I'enernka yenoseka. Kapuotun denoeka. OCHOBHBIE METO/IbI TEHETUKH YEIIOBEKA:
TreHeaTOTHYECKUN, OTM3HEIIOBbIN, IIUTOTEHETHISCKUN, OMOXUMHUYECKHI, MOJIEKYIISIPHO-
reHeTnueckuii. CoBpeMEHHOE ONpeIeSICHHE TEHOTUIIA: TIOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTHITUPOBaHKE, B TOM ymcie ¢ nomotbio [11[P-ananu3a. Hacnencteennsie 3a0o0eBanus
YeJIoBeKa: TeHHbIE 00J1€3H1, OOJIE3HH C HACIEACTBEHHOHN MTPEAPACIIONIOKEHHOCTBIO,
XpoMocoMHBIe 00s1e3Hr. CoMaTHYecKne 1 reHepaTuBHbIE MyTaliiu. CTBOJIOBBIE KIETKH.
[TpuHIMIBI 310pOBOTO 00pa3a JKU3HU, AMATHOCTUKH, MPOPUITAKTAKH U JICUCHUS
TeHETUYECKUX 00JIe3HeH. MeauKo-reHeTHIECKOEe KOHCYIbTUPOBaHNE. 3HAUCHHE
MEIIUIIMHCKOM TEeHETUKH B TIPEIOTBPAIICHUH U JICUCHUH TCHETHIECKUX 3a00JIeBaHII
YJeJioBeKa.

JdemoHcTpaumnu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. UetBepukos, H.B. Tumodeen-
Pecosckuii, H.. BaBmios.

TaGnuue! u cxemsl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 LIMTOTCHETHYECKask OCHOBAY,
«3aKOH pacUIeIVICHNUs U ero HUTOI€HETUUECKasi OCHOBaY, «3aKOH YMCTOTHI FaMeT,
«lurubpunHoe ckpemuBanue», «LluTonornyeckue OCHOBbI AUTMOPUIHOTO CKPELIMBAHUSY,
«Meiio3», «BzanumoielicTBHe aljielbHbIX TeHOBY, «I eHeTHuecKkue KapThl paCTCHHI,
KUBOTHBIX U YeJIOBEKay», «I eHeTuka 1oja», «3aKOHOMEPHOCTH HacJel0BaHMsl, CLENJICHHOTO
¢ nosiom», «KapuoTumsl yenoBeKa 1 KUBOTHBIX», «BHUabl H3MEHUUBOCTHY,
«MoudukanoHHas UI3MEHYMBOCTh», «HacnenoBanue pesyc-paxkropay, «I'eHeTuka rpymnmn
KpOBW», «MyTallMOHHAS N3MEHYHUBOCTbY.

O6opynoBanue: MoAenu-anIuinkanuu «MoHOTHOpUIHOE CKperrBanuey», «HenmomHoe
JTOMHHUpPOBaHHEY, «JlurubpuaHoe ckpemuBanuey, «[lepekpect XxpoMocom», MUKPOCKOIT U
Mukpornpenapat «Jpozoduiaa» (Hopma, Myrarnuu GOpMbI KPbUILEB M OKPACKH TeJa),
repOapuii «I"opoX MOCEBHOW».

JlabopaTopHble H IpaKTHYecKHe padoThI:



Jlaboparopnas pabota Ne 5. «M3ydeHne pe3ynbTaToB MOHOTHOPHUIHOTO U TUTHOPHIHOTO
CKpEUIMBaHUA Y JP030(HIIbI HAa TOTOBBIX MUKPOIIpEnapaTaxy.

JIaboparopHras padota Ne 6. «M3ydeHre MOIUPUKATMOHHON U3MEHYHMBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO psZia U BApUALMOHHON KPUBON».

JIaGoparopHnas padora Ne 7. «AHanu3 MyTanuid y Apo30(Quisl Ha TOTOBBIX
MUKpPOITpenaparax.

[TpakTideckas padota Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKAY.
Tema 7. Cenexuusi oprann3mMon. OCHOBbI OMOTEXHOJIOTUH.

Cenekus Kak Hayka ¥ IIpoliecc. 3apoxkaeHHUe CeNIeKINH U foMectukarus. Yuenue H.W.
BaBuiioBa o0 11eHTpax MpOMCX0KIEHUS 1 MHOT000pa3us KyJlIbTYpHbIX pacTeHui. L{eHTpbl
MPOUCXOKIACHUA JOMAITHUX KNUBOTHBIX. COpT, rnoponaa, miTaMMm.

CoBpeMeHHBIe METOIbI CeleKIIMA. MacCOBbIN U MHAUBUAYATBHBIN OTOOPHI B CEJICKIIUH
pacTeHui U KUBOTHBIX. OLleHKa 3KCTEphepa. BIM3KOPOICTBEHHOE CKPEIINBAHUE —
uHOpuauHT. Yncrtas muans. CKpenMBaHue YUCTHIX JIMHUH. [ eTepo3uc, wim rudpuHas cuma.
Hepoacteennoe ckpemmBanue — ayropuauur. OTaaneHHas ruOpuan3anus U ee yCrexu.
HckyccTBEHHBINM MyTareHes v MojaydYeHHe TOMUIUIONI0B. JJOCTHKEHUs CeNEKIIMN pacTeHUH,
KUBOTHBIX U MUKPOOPTaHHU3MOB.

buoTexHonorus kak oTpaciib MPOU3BOJICTBA. [ '€HHASI MHKEHEPHs. DTalbl CO3IAHUS
pekomOunantHor JIHK u Tpancrennsix oprannsmoB. Kietounas nmxenepus. Kinerounsie
KyJAbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKEHUE pacTeHuil. KnonupoBanue
BBICOKOIIPOTYKTHUBHBIX CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. JKOJOTHYECKHE U ITHYECKHE
npobiembl. MO — renerndyecku MOIUGUIUPOBAHHBIE OPTaHU3MBI.

JleMOHCTpanuu:
[Toptpetsr: H.. BaBuios, 11.B. Muuypun, I'.JI. Kapneuenko, M.®. 1BaHoB.

Tabnuis! u cxeMbl: KapTa «LleHTpBI MPOUCXOKACHUS U MHOTOOOPA3Hs KyIbTYpPHBIX
pacteHuii», «I[lopoapl JOMaIIHUX )KUBOTHBIX», «COPTa KyJAbTYPHBIX PACTEHUID,
«Otnanennas rudpuan3anus», «Padotel akagemuka M.®. MiBanoBay, «Ilomumionausy,
«O0BeKTh OnoTexHoIorun», «Kierounsie KyabTyphl U KIIOHHpOBaHHE», «KoHCTpynpoBaHue
U TIEPEHOC T'€HOB, XPOMOCOM.

O6opynoBaHue: MyJIsSDKU TUIOJIOB U KOPHETIONOB TUKUX (GOPM U KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble M NpaKTHYeCKHe padoThI:
Dkckypenst «OCHOBHBIE METO/IbI M JOCTHIKCHUS CENICKIINH PACTEHHUI 1 )KUBOTHBIX (Ha

CENIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO ()epMy, COPTOUCTIBITATEIbHBIN YUaCTOK, B TEIIIMYHOE
XO035HCTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA HITH HAYIHOTO [IEHTPA)».



11-1 kiaace

Tema 1. DBoaIOMOHHAS OMOJIOTHA.

[Ipennocelaku BOZHUKHOBEHUS IBOJIOLUOHHONW TEOPUH. DBOJIIOLMOHHASI TEOPUS U €€ MECTO
B Onosioruu. BiimsiHue 9BOIOIMOHHON TEOPHH Ha Pa3BUTHE OMOJIOTHU U JPYTUX HaYK.

CBuperenbcTBa HBOJIONHH. [laleOHTONOTHYECKHE: TTOCIIEA0BATENIFHOCTD MOSBICHUS BUIOB B
MAJIEOHTOJIOTUIECKOM JIETONHCH, TIepexotHbIe (hopMbl. Broreorpaduueckue: cXoacTBO U
paznuuue dayH U Gpaop MaTEpPUKOB U OCTPOBOB.

OMOpPHUOJIOrMYEcKHE: CXOJCTBA U pa3IuiMsi SMOPUOHOB pa3HbIX BUJOB IT03BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE. TOMOJIOTMYHbIE, aHAJIOTUYHbIE, pYJUMEHTAPHBIE OPraHsl,
aTaBU3Mbl. MOJIEKYIIIpHO-OMOXUMHUYECKUE: CXOACTBO MEXAaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTeH Y BCEX OPraHU3MOB.

OpouroroHHas reopust Y. Jlapsuna. IIpeanocsuikn BO3HUKHOBEHHS JAPBUHU3MA.
JIBHOKYIIIE CHITBI SBOJIFOIIMHU BUIOB 110 JlapBuHY (M30BITOUYHOE pa3MHOKEHHE TIPU
OTPaHUUYEHHOCTH PECYPCOB, HEOIpEAeIeHHAs! U3MEHUNBOCTH, 00pb0a 3a CyIllecTBOBAHHUE,
€CTECTBEHHBII 0TOOD).

Cunternyeckas Teopus sBooruu (CTD) u ee OCHOBHBIE MOJIOKCHHS.
MukposBontonus. [lonynsnuus kak eIMHALIA BUAA U SBOTIOLHH.

JIBrokyrue cuibl (pakTophl) SBOJIIOIMH BUAOB B IPUpPOAe. MyTallMOHHBIH MTPOIECC U
KOMOMHATHBHAs U3MEHUYMBOCTE. [lomynsiuonHble BOJIHBI U apeld renos. U3omsuus u
MHUTpalysl.

EctectBenHblit 0TOOp — HampaBigOMui hakTop 3BoMOIUUA. POPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yibTat 3Bojtonuu. [Ipumeps! npucnocobienuit y
Opranu3MoB. ApoMOpdO3bl U UAUOAAATITAIIUH.

Bun u Bunoo6pazoBanue. Kpurepuu suna. OcHoBHBIE (OPMBI BUI000PA30BAHMUSL:
reorpauueckoe, 3K0JI0rHYECKOe.

MaKpOSBOJ'IIOI_[I/ISI. (DOpMLI 3BOJIFOLIUU: (1)I/IJ'I€TI/I‘I€CKa${, JAUBCPICHTHAA, KOHBECPI'CHTHAA,
mapajjicibHasd. H606paTI/IMOCTI> 3BOJIFOIIUH.

[IpoucxoxaeHue OT HeCIeHAIU3UPOBAHHBIX PEeIKOB. [Iporpeccupyromas cnenuain3ams.
AnanTuBHas paguaius.

JdeMoHcTpanum:

IToptpetst: K. JIunnei, JK.b. Jlamapk, Y. dapsun, B.O. KoBanesckuii, K.M. bap, O.
I'exkens, @. Mromnep, A.H. Cesepuos.



Tabnuuer u cxemsl: «Pa3BUTHE OPraHUUECKOT0 MUpPa Ha 3emiiey, «3apoIbIIU ITO3BOHOYHBIX
KHUBOTHBIX», «ApXeonTepHukc», «@opmbl 60pbOBI 32 cylecTBoBaHuE, «EcTecTBEHHBIH
ot6op», «MHOTO0Opa3Hne COPTOB pacTeHUI», «MHOTr00Opa3ue Mopo 1 KUBOTHBIXY,
«[Tomymsauumy, «MyTalMmoHHAs K3MEHUYUBOCTEY, «ApoMopdo3s», «Mauoagantaumy,
«O06mmas gerenepanusy, «/IBmwkymmue cuiisl dBooNIm», «Kapra-cxema mapmipyra
nyremectsus Y. Jlapsuna», «bopr0a 3a cymectBoBanuey, «IIpucnoco6ieHHOCTb
opranusMoBy, «I'eorpaduueckoe BUA000pazoBaHNe», « IKOIOTUIECKOE BHI000PA30BAHUE).

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKpPAcKu, Ha0Op IJI0J0B U
ceMsiH, KoJuieKus «[Iprumephl 3aIUTHBIX TPUCIIOCOOIEHUN Y dKUBOTHBIX)», MOJIENb
«OCHOBHBIEC HAMPABIICHUSI IBOJIOLNIY, 00beMHast MoJieb «CTpOEHHE TOJIOBHOTO MO3Ta
ITIO3BOHOYHBIX)).

buoreorpaduyeckas kapTa Mupa, KoJUIeKIus «DopMbl COXpaHHOCTH UCKOTIAEMbBIX
’KMBOTHBIX U PACTCHUIT», MOJIeb-anuuKanus «[lepekpect XpoMOCOM», BIIaXKHBIC
npernapatbl «Pa3BuTre HacekoMoroy, «Pa3BuTHe JSTYIIKIY, MUKpoIipenapat «J{po3oduar»
(nHopma, myTaru GOPMBI KPbLIIHEB U OKPACKH TEJA).

JlabopaTopHble U MPaKTH4YeCKUE PA0OThI:
JlaGoparopHas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».

JlabopaTtopnas padota Ne 2. «Onucanue nmpucrocoO0IeHHOCTH OpraHu3Ma U ee
OTHOCHTEIIEHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHHe U pa3BUTHE KM3HU Ha 3eMm.ie.

JloHay4yHBIC IPECTABICHUS O 3apO’KICHNUHU KU3HHU. HaydHbIe THTIOTE3bI BOZHUKHOBEHUS
JKU3HU Ha 3emMJie. a0MOTeHe3 M MaHCIepMUsl. XUMUYEeCKash dBOJIONNs. AOUOTCHHBIM CHHTE3
OPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX. DKCIIEPUMEHTAIBHOE TIOATBEPIKICHNE
XAMHYECKOH ABOJIFONMH. HadanpHble dTansl Onosornyeckoi 3soronuu. I unoreza PHK-
Mupa. @opMupoBaHrue MEeMOpPaHHBIX CTPYKTYP ¥ BOSHUKHOBEHHE MPOTOKIETKH. [lepBhie
KJICTKH ¥ UX 3BOIONNS. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazBurtue xxu3Hu Ha 3emiie o 3paM u nepuojaMm. Karapxeil. Apxeiickast 1 npoTepo3oiickas
apsl. [laneo3oiickas 3pa u ee nepuoabl: KeMOPUICKHA, OPIOBUKCKUMA, CUITYPUNHCKUH,
J€BOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o30iickas 3pa U ee epuobl: TPUACOBBIN, FOPCKUHM, METOBOM.

KaitHo301icKkast 3pa u ee nepHo/Ibl: MaIe€OT€HOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.
XapakTepucTUKa KIMMaTa U T€0JIOTUYECKHUX IpoieccoB. OCHOBHBIE ATAlbl BOJIOLNN
PaCTUTENBHOTO W )KUBOTHOTO MUpa. ApoMOpP(O3bI Y pacTeHul U )KkUBOTHBIX. [losiBeHue,

PacuBET U BBIMUPAHUC I'PYIIIT )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro MUpa Kak OTpaykeHUe 3BOIoLMU. OCHOBHBIE CUCTEMATHYECKHE
IpYIIbl OPraHU3MOB.



OBoJIIOLMS YeI0BeKa. AHTPOIOJIOT s Kak Hayka. Pa3BuTue npeacrasieHuil o
IIPOUCXOXKACHUN yesoBeka. MeTo bl n3yueHus: anTpororenesa. CxoacTBa U pa3aIndusl
4eJI0BEKA U )KUBOTHBIX. CHCTEMATHUECKOE TI0JI0KEHUE YeIOBEKa.

JBwxymiue cuibl (pakropsr) aHTpororeHe3a. HacieacTBeHHass H3MEHYHMBOCTD U
€CTeCTBeHHBIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 JKU3HH, U3TOTOBJICHHUE OPYAUN TPYAA,
MBIIUICHHUE, PEYb.

OcCHOBHBIE CTa/IMU ¥ BETBU 3BOJIIOLMYU YEJIOBEKA: aBCTPAIONUTEKH, YeloBEK yMeblii,
Yenosek npsamoxoaamuii, Yenosek Heanaepranbckuil, Yenosek pazymusiii. Haxonku
HCKOIIA€MBIX OCTAaTKOB, BPEMs CYLLIECTBOBaHUS, 00JIaCTh paclpocTpaHeHus, 00beM
rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE Pachl: eBponeconiHas (eBpa3uiickas), Herpo-
aBcTpajouaHas (IKBaTOpUATIbHAS), MOHTOJIOUIHAS (a3UaTCKO-aMepuKaHcKas). YepThl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENCH YeIOBEYECKUX Pac K YCJIOBUSAM CYIIECCTBOBAHUS.
EnunctBO yenoBeveckux pac. Kpurtuka pacusma.

JdeMoHcTpanum:
[Toptpetsr: @. Pean, JI. ITactep, A.N. Onmapun, C. Mumnep, I'. FOpu, Y. [Japsus.

Tabmuub! u cxembl: «Bo3aukHOBeHHEe COJIHEUHOUM CHCTEMBI», «Pa3BUTHE OpraHNYecKoro
Mupay, «PacturensHas kietkay, « KuBoTHas kinetkay, «IIpokaproTnyeckas KieTKay,
«CoBpemMeHHas CUCTeMa OPraHuYecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX Y€PT CTPOCHUS
YeJIOBEKa 1 YeJIOBEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTUUECKUX HAXOI0K
MPEIKOB COBPEMEHHOTO YeJIoBeKay, «JpeBHeiiiue noany», «Ipesaue moan», «llepBbie
COBpPEMEHHBIC JIIOINY», «UeIoBeUecKre pachiy.

Ob6opynoBanue: myispku «I[IporcxoxkaeHne dyenoBekay (OIOCThI aBCTPAIONUTEKA,
MUTEKAHTPOIIa, HeaHAePTalblla, KPOMAaHbOHIIA), CIICTIKHA HWJIK H300payKeHUsT KaMEHHbBIX
Opyauii mepBOOBITHOTO YeoBeka (KaMHHU-YOIIIEPhl, pyOuIia, ckpebiia), FeOXpOHOIOTHYECKAst
Tabnuua, koyeKus «PopMbl COXpaHHOCTH HCKOIIAEMbIX KUBOTHBIX M PACTCHHII».

JlaGopaTopHble M IPAKTHYeCKHE PA0OTHI:

HpaKTI/I‘IeCKaH pa60Ta Ne 1, ((I/ISY‘IGHI/IC HCKOIIa€MBIX OCTAaTKOB paCTeHI/Iﬁ U ) KUBOTHBIX B
KOJIIICKIOMAX).

DKCKypcHs «IBOIIOLHUS OPraHMIeCKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHbIH WIIH
KpaeBeuecKuil Myseif).

Tema 3. Oprann3mMsl 1 OKPY:KaIOIIasi cpeaa.

OKoJIorus Kak HayKa. 33,[{3‘11/1 " pa3aciibl 5KOJIOTUH. MeTo bl KOJIOTHYECKUX UCCISIOBaHUM.
OKOJIOTUYECKOE MUPOBO33PEHUEC COBPECMCHHOTI'O YCJIOBCKA.

Cpensl 0OuTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IYyIIIHAs, TOYBEHHA,
BHYTPUOPraHU3MEHHASI.



Okonorudeckue Gakropel. Knaccudukarus sxosiorndeckux (HpakTropoB: abMOTHUYECKHE,
OMOTHUYECKHUE U aHTPOIOTeHHBIC. JleiicTBHE IKOIOTHYECKUX (DAKTOPOB HA OPTraHU3MBI.

AbuoTrueckue GpaKkToOphl: CBET, TEMIEPATYPa, BIAKHOCTh. POTOEPHOAN3M.
[TpucnocobneHns OpraHu3MoOB K JICHCTBHIO a0HOTHUYECKHX (hakTOopoB. bromornveckne
PUTMBEI.

buotnueckue GakTopsl. Busibl OMOTHYECKUX B3aUMOICHCTBUI: KOHKYPCHIIHS, XUIITHAYECTBO,
cumOu03 1 ero ¢popmel. [TapazuTusm, Koorneparws, MyTyalii3M, KOMMEHCATU3M
(kBapTUPaHCTBO, HAXJICOHUYECTBO). AMEHCATU3M, HEUTpaIu3M. 3HaUCHHE OMOTHUSCKUX
B3aUMOJICHCTBUM ISl CYIIIECTBOBAHMS OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH NOoMyasauun. OCHOBHBIE OKA3aTENN MOMYIISIINN:
YUCJIEHHOCTb, INIOTHOCTh, POKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUrpanus. J[nHamuka
YUCJICHHOCTH IOIYJISALMY U €€ PErysiusl.

JdeMoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K.®. Pynse, 3. I'ekkens.

Tabmuis! u cxembl: kapta «lIpupoHbie 30Hb1 3emiiny, «Cpeabl 0OUTaHUsI OPraHu3MOBY,
«Doronepuoauzmy, «llomynsamuny, «3akOHOMEPHOCTH POCTA YACIEHHOCTH HOITYJISILIUU
nHpy3opun-Tydenbkny, «llumespie memnm.

JlaGopaTopHble M IpaKTHYeCKUe PadoThI:

JlabopaTtopHnas padota Ne 3. «Mopdosornueckre 0COOEHHOCTH PaCTeHUN U3 Pa3HBIX MECT
oOUTaHU.

JlaboparopHas pabota Ne 4. «BiusHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEYCay.
[Tpaktuueckas padota Ne 2. «IlocyeT MUIOTHOCTH MOMYJISIIMI Pa3HBIX BUIOB PACTCHUI».
Tema 4. Coo01iecTBa U IKOJOrHYEeCKHE CUCTEMbI.

Coo0riecTBo opranu3mMoB — 0uoieHo3. CTpyKTyphl OMOIIEHO3a: BUIOBAs!, MPOCTPAHCTBEHHAs,
tpoduyeckas (muiieBas). Buabl-noMuHanTel. CBsi3u B OHOIICHO3E.

Dkojoruueckue cucreMsl (3kocucremsl). [TonsiTue 00 9KOCcHUCTEME H OHOTEOLICHO3E.
OyHKIMOHAIbHBIE KOMIOHEHTHI 3KOCUCTEMBI: IPOLYLIEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopoT BelliecTB 1 OTOK dHEPruu B dkocucteMe. Tpoduueckue (MuiieBbie) ypoBHU
skocucTeMsl. [Iumesslie nenu u cet. OCHOBHBIE IOKA3aTeIM IKOCUCTEMBI: Onomacca,
IPOIYKIHS. DKOJOTHUECKUE MUPaMM/Ibl: TPOAYKIIMH, YUCIEHHOCTH, OnoMaccsl. CBoiicTBa
9KOCUCTEM: YCTOWUYUBOCTb, CaMOperyisinusi, pazsurue. CyKieccus.

HpI/IpOI[HHC 9KOCHUCTEMBI. DKOCHUCTEMBI 03€p U pPCK. DKOCHCTEMa XBOMHOTO MU
IMAPOKOJIMUCTBCHHOI'O JICCA.

AHTpOHOFCHHBIe OKOCHUCTCMBI. AFpOBKOCPICTCMLI. YP603KOCI/ICT6MBI. buomorudeckoe u
XO035MCTBEHHOE 3HAUYCHUE arpo3KOCUCTEM U yp603KOCI/ICTeM.



bropasnoobOpasue kak ¢akTop ycronunBocTd 3kocucteM. CoxpaHeHHe OMOIOTHIECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B.1. Bepraackoro o 6uocdepe. I'panutpl, cocraB u crpykrypa 6uochepsr. XKusoe
BemiecTBo U ero QyHkun. OcoGeHHOCTH OHOChephl Kak III00aTbHON SKOCHCTEMBI.
JluHamugeckoe paBHOBECHE M 00paTHas CBs3b B Onocdepe.

KpyroBopoThl BeliecTB 1 OMOTEOXUMHUYESCKHE IIUKIIbI 3JIEMEHTOB (yriiepoia, a3ota).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuecTBo B Onocdepe 3emiin. AHTpONOreHHbIe n3MeHeHus B onocdepe. [modanbHbIe
9KOJIOTHUECKUE MTPOOIIEMBI.

CocymiecTBoBaHuE MPUPOIBI U yesioBeuecTBa. CoxpaHeHue OMOpa3HOOOpa3usi Kak OCHOBA
ycroiunBocTH Ouocdeprl. OCHOBa pallMOHAIBLHOIO YIIPaBJIEHUs IPUPOIHBIMU peCypcaMu U
WX UCTOJB30BaHue. JJocTimkeHus: OMOJIOTHH U OXpaHa MPHPO/IBL.

JdeMoHcTpanum:
[Toptpetsr: A. [Ix. Tencnu, B.H. Cykaues, B.. Bepuanckui.

Tabmuis! u cxemsbl: «Ilumessie nenuy, «buoieno3: cocras u cTpykTypay, «lIpuponnsie
coobmectBay, «llenu nutanusy, «Jkonorudeckas nupamuaay, «bruocdepa u yenoex,
«IKocUCTEMA IIMPOKOJIMCTBEHHOTO JIECay, «IKOCUCTEMA XBOMHOTIO Jiecay, «bHo1eH03
BOoJ0EMay, «ArpoleHo3y, «IIpuMepHbie aHTpONOTreHHbIE BO3ACHCTBUS HAa IPUPOIY,
«BaxxHelme NCTOYHUKY 3arpsiI3HEHUS BO3AyXa U TPYHTOBBIX B, «llouBa — BaskHeHas
cocTapJsitomas ouochepsr», «PakTopel Aerpaganun nouBy, «l[lapaHukoBsIit dhdexrTy,
«DaKkTOphI PaIMOAKTHBHOTO 3arpsisHeHUs onochepri», «O0mas cTtpykrypa ouochepsn»,
«Pacnpoctpanenue xxu3nu B 6nocdepen, «O30H0BBIHN 3kpan 6uocheps», «Kpyrosopor
yraepoza B ouocdeper, «KpyroBopot azoTta B mpupoe».

OO6opynoBaHue: MOIeTb-aNIIUKaKs « TUuuHbIe OMOIIEHO3bI», Tepbapuii «PacTuTenpHbIC
cooOrecTBay, KoJuieKun «buoneHos», «Bpeaurenn BaXXHEHIIINX CEIbCKOX035HCTBEHHBIX
KYJIbTyp», TepOapuu ¥ KOJUISKIIMH PACTCHUM U KUBOTHBIX, MPUHAJICKAIHE K PA3HBIM
9KOJIOTHYECKUM TpymiaM oaHoro Buna, Kpacuas kaura Poccuiickoit @enepanuy,
M300pakKeHUS OXpaHsAEMbIX BUJOB PACTCHUN U KUBOTHBIX.

TemaTrnyeckoe MIAaHUPOBAHUE

10-# kaace
KosmuecTBo 4acos DJIeKTPOHHBbIE
Ne | HammeHnoBanme (mabposbie)
n/ | pazienoB mTeM | geer Konrtpoabn | [IpakTHYeCK | ofpasoBaTebHble
| HporpamMMbI 0 ble paboThl | He paboThl | pecypenl
1 | Buonorus kak 2 0,5 bubmmorexa PTUC «Most




HayKa mkoJia» — lesson.academy-
content.myschool.edu.ru/06
/10
bubanorexa ®I'YIC «Mos
9 JXuBble cuCTEMBI 1 1 mkosay — lesson.academy-
UX OpraHU3alus content.myschool.edu.ru/06
/10
o Tpe «
XUMUYECKUI P HaiKep Obuaxo
3 | cocras i crpocnue |8 1 3HaHuiy. brosorus.
10 xitace, OO0 «dPu3nkoH
KJICTKHN
JIaoy»
ONEeKTPOHHBIN
00pa3zoBaTeNbHBINA pecypc
«JlomaiHue 3a1aHusl.
4 JKusuenesrenpHOC 6 Cpennee obmiee
Th KJIIETKH oOpazoBanue. buosnorusy,
10-11 xiace, AO
«M3maTeanpcTBO
"[IpocBemienue''»
PasmHOkeHne n
WHIABUAYAIBLHOE
5 FBILLY 5 1 <.>
pazBuTHE
OpraHU3MOB
HacnenctBennoct
6 |p ¥ n3MEeH4YHBOCTEL |8 15 <.>
OpraHu3MOB
Cenexuusa
7 | opraHu3MOB. 3 < >
OCHOBBI
OMOTEXHOJIOTUH
8 |IloBTOpeHue 1 <..>
OBILIEE
KOJIMYECTB
CTBO 34 0 4
YACOB I10
I[TPOI'PAMME
11-1 kiaacc
Ne HaunmenoBanu | KojimyecTBo 4acoB
H/' € pa3ieJioB U DuekTpoHHbIE (U} POBbBIE)
TeM Beer | KontposbHbl | [IpakTHYECKH | ogpazoBaTe/ibHbIC pecypehl
" I nporpammbi |0 e paboThbl e paboThbI




bubmnorexa ®I'IC «Mos
1 DBOJIOIMOHHAS 9 1 mkojia» — lesson.academy-
OHOJIOTHS content.myschool.edu.ru/06/1
1
Bo3nuknosenu bu6anorexa ®I'YIC «Mos
o |ewupassutHe | g 15 mkosa» — lesson.academy-
JKU3HU Ha ’ content.myschool.edu.ru/06/1
3emiie 1
Opranusmsi i TpeHaZKep «O06mnako
3 P — 5 1 3HaHuly. buoorus.
cpera 11 xmacc, OO0 «Dusukon
pelL JIaoy»
ONEeKTPOHHBIN
00pa3zoBaTeNbHBINA pecypc
Coobrectsa u «Jlomanraue 3a1aHus.
Cpennee obmiee
4 | skosornueckue |9
CHCTEMEL obOpazoBanue. buosorusy,
10-11 xiace, AO
«3maTenncTBO
"[IpocBemenue''»
5 |IloBTOopeHue 2 <..>
OBIIEE
KOJIMYECTBO 34
YACOB I10

I[TPOTPAMME




