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IHosicHUTEABbHAA 3aAIIMCKA

PaGouast mporpamma 1mo OMOJIOTHH HAa YPOBEHB CPEIHETO 00IIero 00pa3oBaHus s
obyuvaroruxcst 10-11-x kiraccoB MBOYVY r. Bmanumupa «Cpennsist o01meodpa3oBaTesibHas
mkosia Ne 13 umenu I'epost CoBerckoro Coro3a [I.J].IToronuna» paspaborana B
COOTBETCTBHH C TPEOOBAHMSIMH:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (enepalbHOTO
rOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTAaHIapTa CPEIHEro 00LIIero 00pa3oBaHuUs»
(c M3MeHEeHUsAMH, BHECEHHBIMHU TIpUKa3oM MuHnpocsenienus ot 12.08.2022 Ne
732);

e mpukaza MunmnpocemeHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHuu ¢eaeparbHOn
00pa3oBaTEeNLHOMN MPOrPaMMBI CPETHETO O0IIEro 0Opa3oBaHUsY;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHM3alUH U OCYIIECTBICHUS 00pa30BaTENbHOM NESITEIEHOCTH IO OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pPa30BaTEIbHBIM TPOTPaMMaM
HayaJIbHOTO 00IIEero, OCHOBHOT'O OOILEro U CpeTHero o0Iero 00pa3oBaHus»;

o Konnenuuu npenogaBanus yuebHoro npeamera «buonorusy,

o Konuenuuu skonornueckoro oopa3oBaHus B CUCTEME 00LIEro 00pa3oBaHMs;

o CII 2.4.3648-20 «CannuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTAHUS U O0y4EHHs, OT/bIXa U 03[JOPOBJICHHS ACTEH U MOJIOJCIKIY,
YTBEP>KJICHHBIX TOCTAHOBJICHHUEM IIIaBHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckrne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3omacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIOBeKa (haKTOPOB CPebl OOMTAHHUSY,
YTBEP)KJICHHBIX TOCTAHOBJICHHWEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTO IJIaHa CPeHEro 001Iero 00pa3oBaHus, YTBEPKICHHOTO MPUKA30M

MBOY r. Bnagumupa «Cpennsist o0uieobpazoBarenbHas mkoia Ne 13 umenu

I'epost CoBerckoro Coro3a J[.JI.IToroguaa» ot 30.08.2023 Ne 139 «O6

YTBEP>KJIEHUH OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMBbl CPEeHETO OOIIEro

00pa3zoBaHUs Y,

benepanbHON pabodel mporpaMMel 1o yuebHoMy npeamery «buosnorus» 6a30Boro

YPOBHSI.

Pabouas nporpamma opreHTHpOBaHa Ha 1L[€€BbIE TPUOPUTETHI, CHOPMYITHMPOBAHHbBIE B
¢benepanbHON pabodei mporpaMMe BOCIIUTaHUA U B paboueit mporpamme Bocnutanus MbOY
r. Bnamumupa «Cpennsis o6meoOpasoBarenbHas mkona Ne 13 mvenu ['epost CoBeTckoro
Coro3a JI./Jl.IToroguaa.

[Ipu pazpaboTke mporpaMMsbl 1o OUOJIOTHH TEOPETHUECKYIO OCHOBY JIs ONpeesIeHuUs
MOJIX010B K (POPMHUPOBAHUIO COJIepkKaHUs yueOHoro npeamera «buonorus» cocraBuim:
koHnenrtyaiasHbie mojoxenuss ®T'OC COO o B3anMo00yCIOBICHHOCTH IIEJIeH, COIepKaHUS,
pe3yabTaToOB 00y4YeHUs M TpeOOBAHUI K YPOBHIO OJTOTOBKU BBIITYCKHUKOB, MOJOXKEHUS 00
O0IIMX LENSIX U MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPETHETO
ob1ero obpazoBanus B Poccuiickoit @enepainy, a Takke MOJI0KEHUS 0 crenuduke
OMOJI0THH, €€ 3HaYeHUH B MO3HAHUU KUBOW IPUPOJIBI U 00ECTIEUEHNUH CYIIECTBOBAHUS



yesoBeyeckoro odmectBa. CoriacHO Ha3BaHHBIM ITOJIOKEHHSIM ONpeeIeHbl OCHOBHBIE
(GYHKIMU TPOTpaMMBI 10 OMOJIOTHU U €€ CTPYKTYpA.

[TporpamMma o OMOJIOTHH AAa€T MPEICTaBICHHE O MeNsX, 00 00mIel cTrpaTerun oOydeHus,
BOCITUTAHUS U Pa3BUTHs 00YYAIOIINXCS CPEICTBAMHU yueOHOTo npeamMeTa «buomorusy,
OIpeIessieT 00sI3aTeNIbHOE MPEIMETHOE COJICPIKAHUE, €r0 CTPYKTYPY, PaCIpeIeliCHHE 110
paszenam U TeMaM, peKOMEHIyeMYI0 MOCIe0BaTeIbHOCTh H3YUYEeHHUS yueOHOr0 MaTepraa ¢
YUETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, IOTUKU 00pa30BaTeIbHOTO
MpoIIecca, BO3PACTHBIX 0COOCHHOCTEH 00yYarOIXCSl.

B nmporpamme 1o 6MOIOTHH TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K INIAHUPYEMBIM JINYHOCTHBIM,
MeTanpeIMETHBIM U MPEIMETHBIM pe3yJIbTaTaM 00y4eHUs B POPMUPOBAHUN OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHOW JCATCIbHOCTH/y4eOHBIX ICHCTBUIT 00yUYarOIIUXCS 110
OCBOEGHHUIO COJIepKaHusl OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme 1o 6uosoruu (10—-11-e kimaccel, 6a30Bblii YPOBSHD) peaar30BaH MPUHITHIT
MIPEEMCTBEHHOCTH B U3yYEHUU OMOJIOTHH, OJaroaps 4eMmy B HEel MpOCMaTPUBACTCS
HaIpPaBIIEHHOCTh Ha Pa3BUTHUE 3HAHUIL, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-
Hay4YHOT'O MHPOBO33PEHHUS, ICHHOCTHBIX OPUEHTAIIMN JTUYHOCTH, IKOJIOTHIECKOTO
MBIIJICHHUS], IPEICTABICHUI O 310pOBOM 00pa3e )KU3HU U OEPEKHBIM OTHOLICHHEM K
OKpY>Karoleu npupoanou cpene. [loatomy Hapsiay ¢ u3yueHueM o01e0noIorn4ecKux
TEOpHUH, a TaK)Ke 3HAHUN O CTPOSHUU JKUBBIX CHUCTEM Pa3HOTO PAHTa M CYIIHOCTH OCHOBHBIX
MIPOTEKAIOIIUX B HUX MPOIECCOB B IIporpamMme 1o OMOJIOTHUH YACJIEHO BHUMAHHE
MCIOJIb30BAaHUIO MTOJIYYCHHBIX 3HAHUN B TOBCEIHEBHOM JKU3HU ISl PEIICHUS TPUKIIATHBIX
3a/1a4, B TOM 4UCJIe: MPO(QHIaKTUKH HACIICICTBEHHBIX 3a00JIEBAaHUH YETIOBEKa, METUKO-
TEeHETUYECKOT0 KOHCYJIHbTUPOBAHHUSI, 000CHOBaHHS SKOJOTHYECKH 11€TIECO00Pa3ZHOTO
MOBEJICHUS B OKPY KAIOLIEH MPUPOJHOMN Cpee, aHAIM3a BIUSHUS X039iCTBEHHOU
NEeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOAHBIX M UICKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHUE
BHUMAaHUS K MPUKIIATHON HAMPABICHHOCTH y4eOHOTO TipeaMeTa «bromorusy mpoaukToBaHO
HE0OXOIUMOCTBIO 00eCTIeYeHHS YCIOBHIA JIsl pEIICHUs OJTHOM U3 aKTyalbHBIX 3aa4
IIKOJIBHOTO OMOJIOTUYECKOT0 00pa30BaHusl, KOTOpas MpenoaaracT opMHUpPOBAHUE Y
oOyJaronuxcst ClIoCOOHOCTH aAaNTUPOBATHCS K U3MEHEHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpefHero o01iero oo0pa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa
oOecnieunBaet (hopMHUpOBaHHE y OOyUaIOLIUXCs MTPEICTABICHUN 0 HAyYHOUW KapTUHE MHPA,
pacupsieT 1 000011aeT 3HaHUS O KUBOW IPUPOJE, €€ OTIMUUTENIBHBIX IPU3HAKAX —
YPOBHEBOH OpraHU3aIMH U 3BOJIOINH, CO3JJA€T YCIOBHUS JJIS: TIO3HAHUS 3aKOHOB JKUBOM
IpUPOJIBI, POPMHUPOBAHUS (PYHKLIMOHATBHON IPaMOTHOCTH, HABBIKOB 3/I0POBOT0 U
0e30MmacHOro 0opasa KU3HH, FIKOJIOTUYECKOT0 MBIIIEHUS, IEHHOCTHOIO OTHOIIEHUSI K
KHUBOH MPUPOJIE U YEIIOBEKY.

Bonbioe 3HaueHrne OMOJIOTHS UMEET TAKXKe /TSl PeIICHHs] BOCIIUTATENBHBIX U Pa3BUBAIOIINX
3a/1a4 CpeHero o0Iero o0pa3oBaHus, ConUaIu3anii odydaromuxcs. M3ydenne Ononoruu
obecrnieunBaeT ycnoBus Al GOPMUPOBAHUS UHTEIUIEKTYyaIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETUYECKOU KYJIbTYPBhI, CHOCOOCTBYET MHTETPALIUN
OMOJIOTUYECKHUX 3HAHUH C MPEACTABICHUSIMH U3 APYTUX YIEOHBIX IPEIMETOB, B

YaCTHOCTH (1)I/I3I/IKI/I, XUMHUHU U reorpaq)m/l. HaSBaHHLIe ITIOJIOKCHUSA O Hpe)IHaSHa‘IeHI/II/I
yaebHoro npeaMera « bBHoIorus») cOCTaBIIM OCHOBY JIJIsl ONIPEICTICHHS TIOJIX0I0B K OTOOPY U
CTPYKTYPHUPOBAHUIO €r0 COACPKaHUs, IPEACTABICHHOTO B IPOrpamMmMe 0 OMOJIOTHH.



OT60p conepxanus yaeOHoro npeamera «buonorus» Ha 6a30BOM ypPOBHE OCYIIIECTBIICH C
MO3UIHK KYJIBTYPOCOOOpPa3HOrO MOIX0/1a, B COOTBETCTBHU C KOTOPHIM 00yYaroIIuecs
JIOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HaUUMble 17151 OPMUPOBAHUS 001IEH KYIbTYpHI,
OIIpeEIIAIONIME a/IEKBaTHOE IIOBE/ICHUE YEJI0BEKA B OKPY Katollel IPUPOIHOM cpefie,
BOCTpeOOBAaHHBIE B IOBCETHEBHOM KU3HU U IPAKTHUYECKOH AearenbHocTu. Ocoboe MecTo B
9TOM CUCTEME 3HAHUW 3aHUMAIOT JJIEMEHTBI COAEP/KAHUsL, KOTOPBIE CIIy’KaT OCHOBOM IS
(dhopMupOBaHUsI IPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MUpa U
LEHHOCTHBIX OPHUEHTAIMSIX JINYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHMOJIOTUYECKOTO
oOpa3oBaHus.

CTpyKTypHpOBaHHE COACPKaHUs Y4EOHOT0 MaTepuaja B IporpaMmme 1o OMoIoruu
OCYIIECTBIICHO C YYETOM MMPUOPUTETHOTO 3HAYCHUS 3HAHUIA 00 OTIIMYUTEIHLHBIX
0COOEHHOCTSX JKMBOM MPHUPOJIBI, O €€ YPOBHEBOW OpraHU3aIliy U dBOJIIOIMH. B
COOTBETCTBHUH C 3TUM B CTPYKTYype yueOHOro npeamMera «buosorusy BhlJIEIEHBI CIETYOIINE
coJiepkaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl HayyHOTro Mmo3HaHus», «KineTka
Kak OmoJsiornueckas cuctemay, «Opranusm kak Ouosiornueckasi cuctemay, «Cucrema u
MHOT'000pa3ue OpraHudeCcKOro MUPay, « IBOJIOLHS JKHBOUW MPUPOIBI», « IKOCHCTEMBI U
MPUCYIIHNE UM 3aKOHOMEPHOCTI.

Lenp nzyuenus yueoHoro npeaMera «buosnorus» Ha 6a30BOM YPOBHE — OBJIAJICHUE
00yJaroIUMUCs 3HAHUSMU O CTPYKTYPHO-(PYHKIIMOHATBHON OPTaHU3AIMH KUBBIX CUCTEM
pa3HOro paHra u MPUOOPETCHUE YMEHUI HCIIOIb30BaTh ATH 3HAHUS ISl TPAMOTHBIX
JCHCTBHUI B OTHOIIEHUH OOBEKTOB KUBOU MPUPOIBI M PEIICHUS Pa3TMYHBIX KHU3HEHHBIX
pooJeM.

HOCTI/I)KGHI/IG LEJIN U3YyYCHUA yqe6Hor0 npeamMeTa «buonorus» Ha 6azoBom YPOBHEC
obecnieunBaeTCs PCLICHUEM CIICAYIOIMX 3aa4.

e OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBI 3HAHUM O OUOJIOTMUYECKUX TEOPUSIX, YUCHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUiIax, CIy>KaluX OCHOBOM IS
dbopMUpOBaHUS MIPEICTABICHUI O €ECTECTBEHHO-HAYYHON KapTHHE MUPA, O METOAAX
HAy4HOTO MMO3HAHUS, CTPOCHUH, MHOTO0Opa3H U OCOOCHHOCTSX KUBBIX CUCTEM
Pa3HOIr0 YPOBHS OpraHU3allly, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIeIOBaHUSIX B OMOJIOTHH;

e (¢opMupoBaHUE y 00yJarOIINUXCS O3HABATENbHBIX, HHTEIUIEKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpoOllecce aHaInu3a JaHHBIX O MyTsIX PAa3BUTHS B
OMOJIOTUYM HAYYHBIX B3TJISAJOB, UJCH U MOAXO0I0B K U3YUECHHUIO KUBBIX CUCTEM
pa3HOTO YPOBHS OpraHU3aIliy,;

e CTaHOBJICHHE y O0yYarommxcs oOuiei KynpTypsl, (GyHKIIMOHATBEHOM IPaMOTHOCTH,
pa3BuUTHE yMEHUHN OOBACHSITH U OLIEHUBATH SIBJICHUSI OKPY’KAIOIIETO MUPA KUBOU
MPUPOJIBI HA OCHOBAHUY 3HAHUU U OIBITA, TOMYUYEHHBIX TPU U3YYCHUH OMOJIOTHH,

e (opmupoBaHHE Y 00YUAIONINXCS YMEHUH WILTIOCTPUPOBATH 3HAUYCHUE
OMOJOTUYECKHUX 3HAHUN B IPAKTHUECKOH JEITeTbHOCTH YeTIOBEKa, PA3BUTHH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHI M arpoOMOTEXHOJIOTHIA;

e BOCMHUTaHUE YOEXKIEHHOCTH B BOZMOKHOCTH TO3HAHUS YEIIOBEKOM JKMBOM
MIPUPOJIBI, HEOOXOIUMOCTH O€pEKHOTO OTHOIICHUS K HEH, COOIIOICHHS STUUECKUX
HOPM TIPH MTPOBEJICHUN OUOIIOTHUECKUX HCCIIET0BAHUH;

e OCO3HAHUWE IEHHOCTH OMOJIOTUYECKUX 3HAHHM JIJISl TOBBIMICHUS YPOBHS
AKOJIOTMYECKOM KYIbTYpPHI, 111 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS,



e TIpUMEHEHUE MPUOOPETEHHBIX 3HAHUI M YMEHHI B TTOBCETHEBHOM JKU3HU IS
OLICHKH ITOCJEACTBUI CBOEH NEATEIIbHOCTH IO OTHOLLICHUIO K OKPY>KalOILIEn Cpelie,
COOCTBEHHOMY 3JI0POBBIO, 0OOCHOBAHHE U COOTIOICHUE MEP NMPOPUITAKTUKH
3a00JI€BaHUH.

B cucreme cpennero obmero oopazoBanus «buosnorusy, usydaemas Ha 6a30BOM ypOBHE,
ABJIsIeTCS 00513aTENIbHBIM YUYEOHBIM ITPEIMETOM, BXOAIINM B COCTAB MIPEIMETHOM 0bacTu
«EcTecTBEeHHO-HayUYHBIE [TPEIMETHD.

Jlst m3ydenust Ouoaoruy Ha 6a30BOM YPOBHE CPEJHET0 00Iero oopa3oBaHusi OTBOAUTCS 68
yacoB: B 10-m kacce — 34 gaca (1 gac B Hemenio), B 11-m kimacce — 34 gaca (1 gac B
HEJIEJIO).

Jlist peanu3anuy mporpaMMbl UCIIOJIB3YIOTCS YICOHUKH, AOMYIIICHHBIE K MCTIOJIb30BaHUIO
MIPU peai3alii UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTALIUI0 00pa30BaTEIbHbIX IPOTpaMM
Ha4yaJIbHOTO OOIIEro, OCHOBHOT'O OOIIET0, CPEeIHEro 00IIero 00pa3oBaHus OPraHU3alUsIMH,
OCYIIECTBIISIONUMHI 00pa30BaTEIBHYIO IEATEIHbHOCTE, IMPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

e buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyomnos A.M. u apyrue
/Mon pen. INaceunuka B.B., Akunoneproe 061ecTBo «M31aTenbcTBo
"[IpocBewienue"»;

e buonorus, 11 knacc/ [Maceunuk B.B., Kamenckuii A.A., Pyomnos A.M. u apyrue
/Mon pen. INaceunuka B.B., Akunoneproe 061ecTBo «M31aTenbcTBo
"[IpocBemienue"»;

DneKTpoHHBIE 00pa30BaTeNbHBIC PECYPCHI, TOMYIIEHHBIE K UCIIOIb30BAHHIO ITPH PeaTU3aIiH
00pa3oBaTeNbHBIMU OpPraHU3alMSIMU, UIMEIOLIMMH TOCYJApPCTBEHHYIO aKKpeIUTAIIHIO,
00pa3oBaTeNbHBIX MPOrPaMM HayadbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPETHET0 OOIIETO
oOpa3oBanus npukazoM Munmnpocsemenus ot 02.08.2022 Ne 653:

e DNeKkTpoHHBIN 00pa3oBaTenbHbIN pecypc «JloMamHue 3aaanus. Cpennee oOriee
obpa3zoBanue. buonorus», 10-11 kmace, AO «M3narenberBo "TIpocBemenue'y,

e Tpenaxep «O6mako 3Hanmit». buonorus. 10 xmace, OO0 «Puzukon Jlady;
e Tpenaxep «O6mnako 3Hanuit». buonorus. 11 xknace, OO0 «Puzukon Jlady;

Il1anupyembie pe3yJabTAThI
OCBOCHUS MpeaMeTa

Cornacno ®I'OC COO ycranaBnuBaroTcs TpeOOBAaHUS K Pe3yIbTaTaM OCBOSHUS
00y4aroIMMUCs IPOorpaMM CpeHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAaIPEIMETHBIM
U IPEIMETHBIM.

JINYHOCTHBIE Pe3yJabTaThI



B cTpyKType TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaMeTa «buosIorus» BhIIEIECHbI
CJICAYIOIINE COCTABIISIONINE. OCO3HAHUE 00YUAIOUIMMHUCS POCCUHCKOM Ipa)1aHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEICIICHUIO,
HaIn4yue MOTHUBAIlUU K 06yquI/IIO 6I/IOHOFI/II/I, LCJICHAIIPAaBJICHHOC pa3BUTHUC BHYTPCHHHUX
yOex1eHUI TMYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW U MCTOPUYECKUX TpaJULIi
pa3BUTHs OMOJIOTHYECKOTO 3HAHHS], TOTOBHOCTD U CIIOCOOHOCTH 00YYaIOIINXCS
PYKOBOJCTBOBAThCSI B CBOEH AEATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH,
IPUCYLIUMH CUCTEME OMOJIOTUYECKOT0 00pa30BaHUs, HAIMYUE KOJIOIHYECKOIO
IIPAaBOCO3HAHUS, CIOCOOHOCTU CTaBUTh LIEJIM U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa «bruosorus» JOCTUTAI0TCS B €JMHCTBE
y‘-IGGHOfI ¥ BOCITUTATEILHOM ACATCIIBHOCTH B COOTBCTCTBHU C TpaAUIITHMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, PUHSATHIMH
B OOIIIECTBE MPaBUIAMH U HOPMaMH MOBEICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHS, PA3BUTUS BHYTPEHHEH MO3UIMH JTUYHOCTH, TATPUOTU3MA,
YBaXKEHHUS K 3aKOHY U IPABOMIOPSIKY, YEIOBEKY TPyHda U CTapIIEMy IIOKOJICHHUIO, B3aUMHOI'O
yBa)KeHHUS, OEPEKHOT0 OTHOIICHHSI K KYJIbTYPHOMY HACIIEIUIO U TPAIUIIUSIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoi denepaunu, NpUpOJIe U OKPYKAIOIIECH Cpeie.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera «bruonorus» J0KHbI OTpakaTh
TOTOBHOCTB U CIIOCOOHOCTH 00YHYaIOUINXCSI PyKOBOJICTBOBATHCS CHOPMHUPOBAHHOM
BHYTpPEHHEH NO3ULMENH JTMYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALMN, TO3UTUBHBIX
BHYTPEHHUX YOEKIEHHUI, COOTBETCTBYIOIIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOIO
o0111ecTBa, paCUIMPEHHE KU3HEHHOTO OIIbITa U OIBbITA JAEATEIILHOCTH B IPOLIECCE PeaT3allu
OCHOBHBIX HaIlPaBJICHUN BOCIIUTATEIbHON JEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA

e CcPOPMUPOBAHHOCTH IPAKIAHCKON MO3ZUIIUU 00YUAIOMIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA,;

e O0CO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBa)KECHHE 3aKOHA U
MPaBOIIOPALIKA;

e TOTOBHOCTH K COBMECTHOI TBOPYECKOMN AESITENTFHOCTH MPH CO3aHIH YIEOHBIX
HpOGKTOB, peHICHI/II/I y‘-Ie6HI)IX U ITO3HABATCJIBHBIX 3a1a4, BBIIIOJTHCHUHN
OMOJOTUYECKHUX YKCIIEPUMEHTOB,

e CIOCOOHOCTH OMPEEIAThH COOCTBEHHYIO TTO3UIIUIO 110 OTHOIIEHHUIO K SIBICHUSAM
COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

[ YMGHI/IG yLII/ITBIBaTB B CBOUX HeﬁCTBHﬂX H€O6XOJII/IMOCTB KOHCTPYKTI/IBHOFO
B3aMMOJICHCTBHS JItOJIeH C pA3HBIMH YOSKICHUSIMU, KyJIbTYPHBIMH LIEHHOCTSMHU U
COLIMAJIBHEIM ITOJIOXKCHUEM,

e TOTOBHOCTH K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BHITIOTHEHUS YUEOHBIX,
IIO3HABATCIIBHBIX U UCCIICO0OBATCIIbCKUX 3a1a4, YBa)KI/ITe.]'H)HOl"O OTHOHICHUS K
MHEHUIO OMIMOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO
COJICPKaHUS,

e TOTOBHOCTH K TYMAaHUTAPHOU U BOJOHTEPCKON JESITENHLHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHHUS

e c(hOopMUPOBAHHOCTH POCCUICKON IPaXKJaHCKON HIEHTUYHOCTH, MATPUOTU3MA,
YBaX€HUS K CBOEMY HapOJy, 4yBCTBa OTBETCTBEHHOCTH nepel PoauHoi, ropgoctu



3a CBOM Kpaii, cBot0 PonHy, CBOM SI3bIK U KYJBTYPY, MPOULIOE U HACTOSIEE
MHOT'OHallMOHAJILHOTO Hapoaa Poccuy;

e IICHHOCTHOE OTHOIIECHHE K IPUPOAHOMY HACJIEIUIO U MaMSTHUKAM IPUPOIBI,
JOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

e CrOCOOHOCTH OLEHUBATh BKJIA/l POCCUNCKUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE
6I/IOJIOFI/II/I, IIOHUMAaHWUsA 3HAaYCHUA GI/IOJIOI‘I/II/I B ITIO3HAHWHW 3aKOHOB IIPpHUPOJELI, B
JKU3HU YeJIOBEKa M COBPEMEHHOI0 OOIIECTBA,;

e wjeliHas yOeXICHHOCTh, TOTOBHOCTD K CITY>KEHUIO U 3ammte OTedecTna,
OTBETCTBEHHOCTH 32 €ro cyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUKCKOTO HAPOAA,;

e c(hOpPMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

e CIOCOOHOCTH OIEHUBAThH CHUTYAIUIO ¥ IIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH,

e OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

e OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHUSA HIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUH C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

e 3CTETUYECKOE OTHOLIEHHUE K MUPY, BKIIIOUasl 3CTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHHIH;

e IIOHMMaHWE HYMOLMOHAIIBHOIO BO3/ICUCTBUS KUBOM IIPUPOABI U €€ LIEHHOCTH,

e TOTOBHOCTb K CAMOBBIPAKCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE
IIPOSIBJIATH KA4ECTBA TBOPYECKOU JINYHOCTH;

5) ¢pusuyeckoro BocnuTanus, GopMHPOBAHUS KYJIbTYPbI 310POBbSI M SMOIHOHAIBHOT0
Os1aromostyqusi:

e TIOHMMAHHUE U Pean3alusl 3[0POBOTO U OE30MacHOro 00pasa KU3HH (310pOBOE
nuTaHue, coOII0IeHNe TUTHEHNYECKUX MTPaBUil U HOpM, cOaaHCUPOBaHHBIN
PEXKUM 3aHITHI U OTIbIXA, PeryJsipHas (pu3nUecKas aKTUBHOCTB), OEPEIKHOTO,
OTBETCTBEHHOI'O 1 KOMIIETEHTHOT'O OTHOILIEHHS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

e TIOHHMMAaHUE [IEHHOCTH MPaBUJI UHIUBUYAJIBHOTO U KOJUIEKTUBHOI'O O€3011acCHOTO
MIOBEJICHNUS B CUTYalLlUAX, YTPOXKAIOIUX 30POBbIO U KU3HHU JIOAEH;

e OCO3HAHUE MOCJIEJCTBUI U HETIPUATHSI BPESIHBIX MPHUBbIUEK (yIOTpeOICHHS
QIIKOTOJIs, HAPKOTUKOB, KypEeHUSI);

6) TPy10BOr0 BOCIIMTAHUSI:

e TOTOBHOCTH K TPpyAy, OCO3HAHUC HECHHOCTH MAaCTECPCTBA, pr,lIOJ'IIO6I/IC;

e TOTOBHOCTb K aKTUBHOH JACATCIIbHOCTH TEXHOJIOTUYECKON 1 COL[PI&HLHOﬁ
HaIpaBJICHHOCTH, CIIOCOOHOCTH HHULUHUPOBATH, IJIAHUPOBATE U CaMOCTOSATCIBHO
BBIIIOJIHATH TaKyt0 ACATCIIbHOCTD,



e UHTEpEC K pa3Nnu4HbIM cepaM MpodheccCHOHaNbHON AeATEIbHOCTH, YMEHHUE
COBEpILIATh OCO3HAHHBIN BHIOOP Oyayliel mpodeccuu U pearn3oBbIBaTh
COOCTBEHHBIE )KU3HEHHBIC TUIAHBbI,

e TOTOBHOCTH U CLHOCOOHOCTH K O0OPa30BaHMIO U CAMOOOPA30BaHUIO HA MPOTSHKEHUH
BCEU JKU3HU,

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

e DKOJIOTHYECKH LIeJIecO00pa3Hoe OTHOLIEHUE K MPUPOJIC KAK UCTOUHUKY JKU3HU Ha
3emJie, OCHOBE €€ CylIECTBOBAHMS,

e TIOBBIIICHHUE YPOBHS IKOJIOTUYECKOUN KYIBTYPBI: IPHOOPETEHUE OIBITA
MIJIAHUPOBAHUS MOCTYIIKOB U OIIEHKH UX BO3MOKHBIX MTOCIEACTBUM JJIsI
OKPYXKaroIE Cpebl;

e OCO3HAHUE TJIOOAIBHOIO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U IMyTeH UX PEIICHHUS,

e CIOCOOHOCTH MCIIOJIB30BATh MPUOOPETAEMBIC TPU H3yUYCHUU OHOJIOTHH 3HAHUS U
YMEHHUS PU PeLIeHUH MPo0JIeM, CBA3aHHBIX C PallHOHATBHBIM
IPUPOIOIOIB30BaHNEM (COOTIOICHUE MTPABIII TIOBEACHHUS B IIPUPO/IE,
HaIlpaBJIECHHBIX Ha COXPAHEHHUE PAaBHOBECHS B 3KOCUCTEMAX, OXpaHy BUJOB,
9KOCUCTEM, Orochepsl);

e AKTHBHOE HENPUATHE ECUCTBUM, IPUHOCAIINX BPE]l OKPYIKAIOIIEH PUPOTHON
cpelie, yMEHHUE TPOTHO3UPOBATh HEOJIArONPUSTHBIC YKOJIOTHYECKUE TIOCTICICTBHS
MpEANPUHUMAEMBIX ACHCTBUHN U NIPEJOTBpaALIATh UX;

e HAJIWYHE PA3BUTOrO HKOJOTHMYECKOTO MBILIJIEHHUS, SKOJIOTHYECKON KYJIbTYPbI, OIbITa
JIeATEIbHOCTH 3KOJIOTMYECKOM HAMPaBIEHHOCTH, YMEHUS! PYKOBOJICTBOBATHCS UMHU
B I103HABATEIbHON, KOMMYHUKATUBHOM M COLIMATIbHOM MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B TPAKTUUYECKOU JEATEIbHOCTH KOJIOIMYECKOM HAPaBIEHHOCTH,;

8) HeHHOCTH HAYYHOI'O MIO3HAHMSI:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3sBUTHSI HAYKH U OOIIECTBEHHOM NMPaKTUKH, OCHOBAHHOTO Ha AMAJIOre KyJbTYp,

CIOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

e COBEpIIECHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM KYJIBTYPBI KaK CpEICTBA
B3aMMOJIEHCTBUS MEXKIY JTHOAbMH U ITO3HAHUS MUPA,;

e TIOHMMaHHUE cleU(PUKN OMOJIOTHH KaK HAyKH, OCO3HAHUS €€ POJIH B
(GbOopMHUPOBAHUHN PALIMOHAIIBHOIO HAYYHOT'O MBIIIJICHUS, CO3JaHUH 11ETI0CTHOTO
npejcTaBiIeHns 00 OKpPY’KaroIleM MHUpe Kak O €IMHCTBE MPHUPO/Ibl, YETOBEKA U
oOuiecTBa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEN U pELIeHUH MTPodiieM
COXPAaHEHHUs IPUPOAHOTIO PABHOBECHS,

e yOEXJIEHHOCTb B 3HAUMMOCTH OMOJIOTUH JIJIl COBPEMEHHON [IUBUIN3AIUH:
o0ecreyeHnss HOBOTO YPOBHS pa3BUTHUSI METUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJOTHH, CTIOCOOHBIX pelIaTh PeCypCHbIE MPOOIEMBbl Pa3BUTHUS
4eJI0BEYECTBA, MOUCKA ITyTeH BbIX0JIa U3 INI00AJIBHBIX HKOJIOTHUYECKUX MPOOIeM U
oOecrnievyeHus rnepexoia K yCTONYMBOMY Pa3BUTHIO, pallMOHATIEHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAAPTOB
KU3HU,

e 3aMHTEPECOBAHHOCTH B MOJTYYEHUU OMOJOTHUECKUX 3HAHUH B LIENAX MOBBIIICHUS

001el KyJabTypbl, €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, KaK COCTaBHOM 4acTH

(GYHKIHOHAIBHON IPaMOTHOCTH 00yUaromuxcs, GoOpMUPYEMOil IPH NU3yYEeHUU

OHOJIOTHH,



e TIOHMMaHHUE CYNIHOCTH METOIOB ITO3HAHUS, UCITOJIb3yEMbBIX B €CTECTBEHHBIX HAYKaXx,
CIIOCOOHOCTH HCIIOIB30BATh MMOTyYaeMbIe 3HAHUS /ISl aHAIIN3a U O0BICHEHUS
SIBICHUH OKPY’KAOIIEro MUPA U MIPOUCXOAIINX B HEM U3MCHCHHM, YMEHHE JICTIaTh
06OCHOBaHHBIe 3aKJIFOYCHUS HA OCHOBEC Hay‘-IHbIX q)aKTOB U UMCHOIIIUXCA TAaHHBIX C
IEJTBIO TIOJYYEHHS JIOCTOBEPHBIX BBIBOJIOB;

e CIOCOOHOCTH CAMOCTOSITEIPHO UCTIOIB30BATh OMOJIOTHUECKUE 3HAHUS JUIS PEIICHUS
po0JIeM B PEATTbHBIX )KH3HCHHBIX CUTYAIIHSIX;

e 0OCO3HAHUE IICHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITh
IIPOSKTHYIO ¥ HCCIICI0BATEIbCKYIO IeITEIbHOCTh MHIUBHIyAJIbHO M B TPYIIIIE;

e TOTOBHOCTH M CIIOCOOHOCTB K HETIPEPHIBHOMY OOPAa30BAHHIO 1 CAMOOOPA30BAHHIO, K
AKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHUM 10 OMOJIOTHU B COOTBETCTBHH C
KU3HCHHBIMU HOTpe6HOCT$IMI/I.

MeTanpeﬂMeTHme PE3yabTaTbl

MertanpeameTHble pe3yabTaThl OCBOEHHUS yueOHOro npeamera «brnosorush BKIIOYAIOT:
3Ha4MMble JUI (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIUXCSA MEKANCHUIUIMHAPHBIE
(MexxnpeIMeTHBIC) OOLICHAYYHBIC IOHSATHS, OTPAXKAIOIIUE [EIOCTHOCTh HAYYHOW KapTHHBI
MHpa ¥ CHer(UKy METOJ0B [TO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO,
SHEprus, SBJICHUE, MPOIECcC, CUCTEMA, HAYYHBIH (PAaKT, IPUHIIHII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, KCCIIeIOBaHKE, HAOIIOICHHE, U3MEPEHHE, SKCIICPUMEHT U JIp.),
YHHUBEpCaJIbHbIC yueOHbIC IciicTBUS (II03HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJISITHBHBIC),
obecneynBarone GopMUpoBaHUE (PYHKIHMOHAIBHON IPaMOTHOCTH M COLIUAIBHOM
KOMITETCHIINH 00YyYaroIUXCs, CIIOCOOHOCTh 00yUYarOIINXCs UCII0Ib30BaTh OCBOCHHBIE
MEXIUCIUITIMHAPHbBIE, MUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIE IeHCTBUS B
ITI03HABATEJIBHON U COLMAIbHOM IPAKTHKE.

MeTtanpeameTHble pe3yabTaTbl OCBOEHUS IIPOrpaMMBbl CpeIHEro 00LIero 0Opa3oBaHUs
JIOJKHBI OTPaKaTh!

OByaieHne YHMBEPCAJILHBIMH YU4eOHBIMH MO3HABATEIbHBIMH I€HCTBUSIMU
1) 6a3oBble JIOTHYECKHE ACHCTBHUS:

e CAMOCTOATEIbHO (POPMYIMPOBATH M AKTYaJIU3UPOBATH IPOOIIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

e HCIOJIb30BATh MPH OCBOCHUY 3HAHHIA TIPUEMBbI JIOTHYECKOT0 MBIIUICHHS (aHAIN3a,
CHHTE3a, CpaBHEHHs, KilacCH(UKaIMy, 0000IICHHs), PACKPBIBATH CMBICI
OMOJIOTHYECKUX MOHATHIA (BBIIENIATH UX XapaKTEePHbIC NPU3HAKH, YCTAHABINBATh
CBSI3M C IDYTUMH MTOHSATHSIMHU);

e OIpenessaTh eNu AeSITeNbHOCTH, 3aaBasi mapaMeTphl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHTB PE3YJIbTAThl ACSITEILHOCTH C TIOCTABICHHBIMU LIEJISAMH;

e HCIMOJb30BaTh OMOJIOTUYECKUE TIOHATHS Il 00bACHEHUS (DAaKTOB U SIBJICHUN KUBOU
IIPUPOJIBI,

e CTPOUTH JOTHYECKUE pacCy ieHus (MHIYKTHBHbIC, IeTyKTHBHbIC, 10 aHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUNS B PACCMAaTPUBAEMBIX SIBICHHUSX,
(bopMyIIHpPOBaTh BHIBOJIBI M 3aKIIOUECHHUS;

e TPUMEHATH CXEMHO-MOJENIBHBIE CPEACTBA ISl IPEACTABIEHUS CYLIECTBEHHBIX
CBsI3€M U OTHOIIEHUH B N3y4aeMbIX OMOJOTUYECKUX 00BEKTAX, a TAKKe



MPOTUBOPEUMII pa3HOTO PO/, BBISIBICHHBIX B Pa3IMYHbIX HH(OPMALMOHHBIX
HMCTOYHHKAX,

pa3pabaThIBaTh IJIaH pelIeHHs] MPOOIeMbl C YIETOM aHalIn3a UMEIOLIUXCS
MaTepUabHBIX U HEMaTEPUAIbHBIX PECYPCOB,;

BHOCUTb KOPPEKTUBBI B IEATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKU IIOCIIEACTBUN JESATENBHOCTH;

KOOPJIMHHUPOBATH U BBIMIOJIHATH PAa0OTY B YCIOBHIX PEATLHOTO, BUPTYAJIHLHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJICHCTBHUS,

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PEILICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE TeHCTBHA:

BJIaACTh HABBIKAMU y‘-IG6HO-HCCJI€IIOB3T€JIBCKOfI u HpOGKTHOfI JACATCIIbHOCTH,
HaBbIKAMU pa3perieHust npo0seM, CioCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY IMTOUCKY MCTOAOB PCHICHUA IMTPAKTUYCCKUX 3aJiad, IPUMCHCHUTIO
pa3IMYHbIX METOJIOB MMO3HAHUS;

HCIIOJIB30BATh PAa3JIMYHBIC BUJbI ACATCIIbHOCTH I10 ITOJYUYCHUIO HOBOT'O 3HAHH, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U TPUMEHEHHUIO B YUeOHBIX CUTYAIUSIX, B TOM
YUCJIC IIpHU CO3JaHNU y‘-Ie6HI)IX 1 COLIMAJIBHBIX HpOGKTOB;

(GbopMHPOBATh HAYUYHBIH TUI MBIIUICHUS], BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJIOUYCBBIMU IMOHATUAMU U MECTOAAMMU,

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4ul B 00pa30BaTeNbHOM 1eATeIbHOCTH
1 )KU3HCHHBIX CI/ITyaIII/IHX;

BBISIBJISITH PUYMHHO-CIICJICTBEHHBIE CBS3H U aKTyalIM3UPOBaATh 337a4y, BHIABUTATh
THUIIOTE3Y €€ PCUICHU S, HAXOAWUTh apryMEHTHI AJId JOKa3aTCIIbCTBA CBOMX
YTBEPKACHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHNUS;

AHAJIIM3UPOBATD MMOJIYUYCHHBIC B XOAC€ PCHICHUA 3aJa4r PE3YJIbTAaThl, KPUTUYCCKU
OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
AaBaTb OUCHKY HOBBIM CUTyalluAM, OUCHHUBATH HpHO6pGTGHHBIfI OIIEBIT,
OCYIIECTBIATH IeJIeHANPABICHHBIN MOUCK MIEPEHOCA CPEACTB U CIIOCOOOB NEHCTBUS
B PO ECCUOHAIBHYIO CPENy;

yMETh MEPEHOCUTh 3HAaHUS B TO3HABATEIbHYIO U MPAKTUYECKYIO 001acTh
JKU3HCACATCIbHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTeH;

BBIJIBUT'aTh HOBBIC UJICH, IPpEAJIaraTb OpUrnHaJbHbIC IOAXO0Abl U PCIICHUS, CTABUTH
poOJIeMBI U 3a/1a4H, JOMYCKAIOIUE albTePHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanueii:

OPHEHTHUPOBATHCS B PA3IMYHBIX UCTOUHUKAX HHpopManuu (TekcTe yaeOHOTo
ocoOusl, HAyYHO-TIONMYJIIPHON TUTEpaType, OMOIOTUYECKUX CIOBApsX U
CIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B HHTEPHETE), aHATU3UPOBATh
uH(pOPMAIIHIO Pa3INYHBIX BUIOB U (DOPM MpeacTaBICHUS, KPUTUYECKH OIIEHUBAThH
€e JIOCTOBEPHOCTh M HEMIPOTHBOPEUUBOCTb;

(hopMyIHpOBATh 3aMPOCH U MPUMEHSTH PA3IUYHBIE METOIBI IIPH MOUCKE U OTOOPE
Ouosornueckoi HHGpOpMaInK, HEOOXOIUMOM JIJIs1 BHITIOJIHEHHS YUeOHBIX 3a]1a4,
MPUOOPETATH OMBIT UCIIOIB30BaHMS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCTIOJIB30BAHUS PA3TUIHBIX
ITOMCKOBBIX CHCTEM,



e CaMOCTOSATEIILHO BEIOMPATH ONTUMAJIbHYIO (POPMY TpeicTaBIeHUS OMOTOTHIECKOM
uH(opManuu (CXeMbl, rpapyKH, AUArpaMMbl, TAOJIHIIbI, PUCYHKH U JIp.);

e HCIIOJB30BATh HAYYHBIH S3BIK B KAYECTBE CPEJICTBA MPU pabOTE ¢ OMOJIOTUIECKOM
uHpOpMaLKeil: MPUMEHATh XUMUYECKUe, PU3MUECKUEe U MAaTEMAaTHUECKUE 3HAKU U
CUMBOJIBI, (popMyIibl, aOOpeBHATYPY, HOMEHKIIATYPY, UCIIOIB30BaTh U
npeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPENICTBA HATIISAHOCTH;

e BIIQJICTh HABBIKAMH PACIIO3HABAHUS U 3alIMUTHI HHPOPMAIIUU, HHOOPMAITHOHHON
0€30MacCHOCTH JINYHOCTH.

OB.TIa)IeHI/Ie YuuB€EpCaJbHBIMU KOMMYHUKATUBHBIMU JeHCTBUSIMMU .

1) o0omenmue:

OCYIIECTBIISITH KOMMYHHUKAIIMH BO BeeX cpepax »KU3HU, aKTUBHO Y4acTBOBATH B
JIMAJIOTe WK JUCKYCCHU IO CYHIECTBY 00CYKIaeMoi TeMbl (yMEHHE 3a1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCUTEIILHO BBIIIOJHEHHUS MpeiaraeMon
3a/1a4M, YYUTHIBATh UHTEPECHI U COINIACOBAHHOCTh MO3UIUI IPYTUX Y4aCTHUKOB
JIMAJIOTa WK JUCKYCCHH);

pacrno3HaBaTh HEBepOaJlbHbIE CPEICTBA OOLIECHUS, IOHUMATh 3HAYEHHUE COLIMATIbHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYallUl, YMETh CMSTYaTh
KOH()JIMKTBI U BECTH TICPETOBOPHI,

BIIQ/IETh PA3IMUHBIMU CIIOCOOAMH OOIIIEHHUS U B3aUMOICUCTBUSA, TOHUMATh
HaMEpPEHUs JPYTUX JIIOJIEH, IPOSBIATh YBaXUTEIbHOE OTHOLLIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOU BO3PAKECHHUS;

Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

2) COBMECTHAA N€eATEJIbHOCTD.

e TIOHUMATh U UCIOJI30BATh MPEUMYIIIECTBA KOMaHHOW U WHIUBUIYATbHOU PaOOTHI
MIPU PEIIeHUN OMOJIOTHYECKON TPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHHUS TPYIIIOBHIX (JOPM B3aUMOACHCTBUS MPU PEIICHUH YICOHOU 3a/1auH;

e BBIOMPATh TEMATHUKY M METOJIbI COBMECTHBIX JCUCTBUI C yU4ETOM OOIINX HHTEPECOB
Y BO3MOXHOCTEN Ka)J0r0 WiIeHa KOJUIEKTHBA;

e IIPUHUMATH LIEJIM COBMECTHOU IESITENBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUSA MO €€ IOCTUKEHUIO: COCTABIIATh IUIAH JACWCTBUI, pacnpenesaTh PO ¢
y4eTOM MHEHUN YYaCTHUKOB, O0CYKAAaTh Pe3ylbTaThl COBMECTHON palbOTHI,

e OIICHMBATH KAYE€CTBO CBOETO BKJIA/a U KAXKJI0T0 YYaCTHHUKA KOMaH bl B 00N
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM,

e TMpeJyaraTh HOBBIE MMPOEKTHI, OLIEHUBATh UIECH C TO3UIIMU HOBU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKONW 3HAYUMOCTH;

e OCYUIECTBIIATh MO3UTHUBHOE CTPATETMUYECKOE MOBEICHUE B PA3JINYHBIX CUTYaAlUSIX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITMATUBHBIM.

OBJ1ajleHHe YHUBEPCATbHBIMH PEryJIITHBHBIMU 1€l CTBUSIMH :
1) camoopranu3anus:

e HCIIOJB30BaTh OMOJIOTUYECKHE 3HAHMS JJII BBISABJICHU S HpO6J’I€M " UX PCIICHHA B
KU3HCHHBIX U y‘IeGHBIX CUTYyalUsIX,



e BBIOMpATH HA OCHOBE OMOJOTUYECKUX 3HAHUI IICTIEBBIC U CMBICIIOBBIC YCTAHOBKH B
CBOMX JICHCTBHUSX U IMOCTYIKAX [0 OTHOUICHUIO K XHBOH IIPUPOJIE, CBOEMY
3JI0pPOBBIO H 37I0POBBIO OKPYIKAIOIINX;

e CaMOCTOSTEJILHO OCYLICCTBIISAThH MO3HABATEIBHYIO JICSITEIIBHOCTD, BBISBIST
1po0OIeMBbl, CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIEC 3aJa4H B 00Pa30BaTEIbHOM
JIeATEIIbHOCTH U )KU3HCHHBIX CHTYalUsX;

e CaMOCTOSITENIHO COCTABJISATH IJIaH PELICHHS IPOOIEMBI C YIETOM UMEIOIIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIIOYTCHUH;

e JIaBaTh OLICHKY HOBBIM CHTYaIlHsIM;

e PACHIUPATH PAaMKH y4eOHOTO IMpeIMeTa Ha OCHOBE JIMUHBIX IPEAIOYTCHUI;

e JIeNaTh OCO3HAHHBII BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

e OLCHUBATH IPUOOPETCHHBII OIIBIT;

e CcIocoOcTBOBATH (POPMUPOBAHUIO U TPOSIBIICHUIO IIUPOKOH IPYAUIIUH B Pa3HBIX
o0nacTsIX 3HaHHH, MOCTOSIHHO TTOBBIIATH CBOW 00PAa30BATENbHBINA U KYJIbTYPHBIN
yYPOBEHB;

2) CAMOKOHTPOJIb:

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJIBTATOB LIEIISM,

e BJIA/IETh HABBIKAMU I103HABATEIbHOMN pe(IeKCUN KaK OCO3HAHMSI COBEPIIAEMBbIX
JICHCTBUM M MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUH,
UCIIOJIb30BaTh MPUEMbI peduIeKCUH 711 OLCHKH CUTYallUH, BbIOOpa BEPHOI'O
pelenus;

e YMETb OLICHUBATH PUCKU U CBOEBPEMEHHO IPUHUMATD PELLIEHUS 110 UX CHIKEHHUIO,

e IIPMHUMATh MOTHUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH,;

3) npuHsATHE Ce0s1 U IPYrUX:

e TPUHHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU U JJOCTOMHCTBA;

e IIPUMHUMATh MOTHUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIBHOCTH,;
e TIpPHU3HABATh CBOE PABO M MPABO JPYI'MX HA OIIUOKH;

e Ppa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C IMO3ULIMHU APYTOTO YEIOBEKa.

HpeI[MeTHI)Ie PE3yabTaTbl

IIpenmetHsle pe3ynbTaThl ocBoeHUs mporpammbl COO o 6uosnoruu Ha 6a30BOM YpOBHE
BKIIIOYAIOT crienuduyeckue s yueOHoro npeamera «bruonorush HayyHble 3HAHUS, YMEHUS
U CTIOCOOBI IEHCTBHI 10 OCBOEHHIO, HHTEPIPETAIIMU U MPEOOpa30BaHHIO 3HAHUH, BUJIBI
NeSITeIbHOCTH T10 MOJTYYSHHIO HOBOT'O 3HaHUS U MPUMEHEHUIO 3HaHUH B PAa3IMYHBIX Y4EOHBIX
CUTYyallUsX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX ¢ Onosnorueii. B
IporpaMMe IpeaMeTHbIE Pe3yJIbTaThl IPEICTABICHbI 10 ToaM 00yUYeHHUS.

10-1 kaace

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 10-m kiacce
JIOJKHBI OTPaKaTh:



e c(hOpMUPOBAHHOCTb 3HAHUI O MECTE U POJIH OMOJIOIMH B CUCTEME HayYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B (GOPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHbI MUPA U HAYyYHOIO MUPOBO33PEHUS, O BKJIAJI€ POCCUICKUX U 3apyOeKHbIX
YUEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH, (YHKIMOHAIHHON TPaMOTHOCTH
YyeJloBeKa Ul PeLIeHUs KU3HEHHBIX 337134,

e yYMEHHE PAaCKPBIBaTh CO/IECPIKaHUE OMOJOTHUECKUX TEPMUHOB U MIOHSITUMN: )KU3Hb,
KJIETKA, OpPraHu3M, MeTabosiu3M (0OMEH BELIECTB U MPEBPAILCHUE YIHEPTHH),
romeocras (caMoperyJsiius), ypoBHEeBasi OpraHu3aIysi )KUBBIX CUCTEM,
CaMOBOCHPOU3Be/IeHNE (PEMPOAYKIINS), HACIESICTBEHHOCTh, H3MEHYHBOCTD, POCT U
pa3BUTHE;

e YMEHHE U3JaraTb OMoIOrHueckue Teopun (KJIeTOYHas, XPOMOCOMHas,
MYyTalMOHHAsl, ICHTPaIbHAs JOIrMa MOJICKYJIsipHOW Ouomnoruu), 3aKonsr (I,
Mengens, T. Moprana, H. . BaBuosa) u yuenus (0 meHTpax MHOT0OOpas3us u
NPOUCXOXKACHUS KyJIbTYpHbIX pacteHuid H.W. BaBuioa), onpenensTh rpaHHIbI X
IPUMEHUMOCTH K KUBBIM CUCTEMaM;

e YMEHHE BJIAJIETh METOJaMH HAYYHOI'O IO3HAHUS B OMOJIOTUU: HA0JIIOIEHUE U
OIHCaHME KUBBIX CUCTEM, MPOLIECCOB U SIBIECHUH, OpraHNU3aLus U IPOBEACHNE
OHMOJOrNYECKOro FIKCIIEPUMEHTA, BbIJIBUKEHUE TUIIOTE3b!, BBISIBIIEHUE 3aBUCHUMOCTH
MEXy UCCIIelyeMbIMH BEITMUYMHAMHU, O0OBSICHEHHUE MTOJTyUYEHHBIX PE3YJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHATUH, TEOPUN U 3aKOHOB, YMEHHE JI€IaTh BHIBOJIbI
Ha OCHOBAHUM I0JyYEHHbIX PE3YJIbTATOB;

e YMEHUE BBIJIEIATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U
9YKapHUOT, OAHOKJIETOUYHBIX U MHOT'OKJIETOYHBIX OPraHU3MOB, 0OCOOEHHOCTH
IIPOLIECCOB. OOMEHA BEILIECTB U NPEBPAILEHUs] SHEPTUH B KJIETKE, (POTOCUHTESA,
IUTACTUYECKOTO U SHEPreTHYecKoro oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a,
OIIOIOTBOPEHUS, Pa3MHOKEHHUSI, UHAUBUAYAIbHOIO Pa3BUTHUS OpraHU3Ma
(oHTOrEHE3);

e yYMEHHUE IPUMEHATH MOJyUYEHHbIE 3HAHUS JUIsl 00ObSICHEHUSI OMOJIOTMUYECKUX
IIPOLIECCOB U SIBJICHUH, JUISl IPUHATHUS PAKTUYECKUX PEIICHUH B TOBCEHEBHON
JKU3HU C 11eJIbI0 oOecrieueHusi 0€3011acHOCTH CBOETO 370POBbsI U 3/10POBbS
OKPY’KaIOLIHX JIFOJIEH, COOIII0/IEHHSI HOPM T'PAMOTHOT'O TOBE/ICHUS B OKpYXKaroIei
IPUPOJIHON cpesie, MOHUMAaHNe HeOOXOJUMOCTH UCTIOIb30BaHuUs JOCTHKEHUN
COBPEMEHHOM OMOJ0rUK U OMOTEXHOJIOTUH JUIsl palliOHAILHOTO
PUPOIONIOIB30BaHUS;

e yYMEHHE pelIaTh 3JIEMEHTapHbIe TeHETUYECKUE 3a/1a4l Ha MOHO- M TUTUOPUIHOE
CKpEeIlMBaHUE, CIIETNIEHHOE HACJIeI0BaHUE, COCTABIIATH CXEMbl MOHOTMOPHIHOTO
CKpEIIMBAHUS JUIsl IPEACKa3aHUsl HAaCJIEJOBaHMsI IPU3HAKOB Y OPTaHNU3MOB;

e YMEHUE BBINOIHITH JAOOPATOPHBIE U MPAKTUUYECKHE paObOThI, COOMIOAATH ITpaBUIIa
npu paboTe ¢ yueOHbBIM U J1abOpaTOpHBIM 000PYI0BAHUEM;

e YMEHHUE KPUTHUECKU OILIEHUBATh U MHTEPIPETUPOBATH HHPOPMALIIO
OMOJIOTMYECKOT0 COIeP)KaHusl, BKIIIOYAIOIIYIO ICEBIOHAYYHbIC 3HAHUS U3
Pa3IUYHBIX UCTOYHHUKOB (CpeacTBa MACCOBON MH(OPMAIINH, HAYYHO-TIOMYJISIPHBIC
MaTepualibl), STHYECKUE aCIIeKThl COBPEMEHHBIX UCCIIEI0BaHUI B OMOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHH;

e yYMEHHE CO3/laBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHBIE COOOIIEH!s, 00001Iast
OHMOJOrNYECKYI0 HH(POPMALINIO U3 HECKOJIBKUX HCTOYHUKOB, FPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OHOJI0TUu.

11-i kiaace



[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameta «buonorus» B 11-m kiaacce
JIOJKHBI OTPaXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAy9IHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHUSI, O BKJIAJIC POCCHICKUX U 3apyO0eKHBIX
YYEHBIX-OHOJIOrOB B pa3BUTHE OMOJIOTUH, PYHKIIMOHAIBHON rPaMOTHOCTH
YeJIOBeKa /ISl PEIICHUS KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBATh COJIEpKaHNE OMOJIOTUYECKIX TEPMUHOB U TOHATUI: BUJI,

MO JIAIUS, TeHO(DOH/T, SBOJIIOIHS, IBUKYIINE CHIIbI ((PaKTOpPBI) SBOJIOIHH,
MPUCTIOCOOICHHOCTh OPTaHU3MOB, BUJI000pa30BaHuE, SKOJOTHYECKHE (PaKTOPHI,
HKOCUCTEMA, TPOTYLIEHThI, KOHCYMEHTHI, peyIICHThI, LIETIH MUTAHUS,
9KOJIOTUYECKAs MUPaMHK/Ia, OMOreoIeHo3, onocdepa;

yMEHHUE H3JIarath OMOJIOTHYecKue Teopuu (IBosmtoiinonHas reopus Y. /lapsuHa,
CHHTETUYECKAs TCOPHSI IBOJIOLINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apO/IbIIICBOTO
cxoactBa K.M. bapa, yepenoBaHus ri1aBHbIX HAPABICHUN U IIyTEH YBOIIOLIMHU
A.H. CeBeprioBa, yuenus o ouochepe B.1. BepHaackoro), onpenenisth rpaHHIIbI
WX MPUMEHUMOCTH K KMBBIM CHUCTEMaM;

YMEHHUE BIIAJIETh METOIAMH HAYYHOTO MTO3HAHUS B OMOJIOTHUHU: HAOII0IEHUE U
ONMCAHUE )KUBBIX CUCTEM, ITPOLIECCOB U ABJICHUM, OpraHu3alus U IPOBEICHHE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBH)KCHHE TUIIOTE3b], BBISIBJICHUE 3aBUCHMOCTH
MEX]y UCCITIEyEeMbIMUA BETMUYMHAMHU, O0BSICHEHHE MTOTYYCHHBIX PE3YJIbTATOB,
MCIIOJIb30BAHHBIX HAYYHBIX TTOHSTUH, TECOPUN U 3aKOHOB, YMEHHUE JIEJIaTh BHIBOJIbI
Ha OCHOBaHUU NOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJICIATH CYIIECTBEHHBIC MPU3HAKHA CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJISIUI, IPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOT€OLEHO30B U
9KOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACICICTBEHHOW N3MCHUNBOCTH,
€CTECTBEHHOT'0 0TOOpa, BUA00Opa30BaHUs, MPUCIIOCOOIEHHOCTH OPTraHNU3MOB,
JIEUCTBUSI DKOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB U MOTOKA
SHEPTUU B 3KOCHCTEMAaX, aHTPOIIOTE€HHBIX U3MEHEHUH B SKOCUCTEMAaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTEOXMMHYECKUX IIMKIIOB B OMocdepe;

yMEHHE MPUMEHSTH MOTYYSHHbIE 3HAHUS I O0BSICHEHHS OUOIOTHYECKUX
IIPOLIECCOB U ABJICHUM, JUIS IPUHATHUS IPAKTUYECKHUX PEIICHUN B IIOBCEIHEBHOU

YKU3HU C 1eNbl0 obecriedeHusi 0€30MacHOCTH CBOETO 37I0POBbSI U 3/I0POBbS
OKPY’KAIOIIHX JIFOJIEH, COOJTIO/IEHUSI HOPM TPaMOTHOTO TIOBEICHHS B OKPY>KaIOIIEH
MPUPOJIHON cpesie, MOHMMAaHUe HE0OXOJUMOCTH UCTIOIb30BaHUs JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH ISl palluOHATIFHOTO TIPUPOIOTIONH30BaAHNUS;

YMEHHE pellaTh dJIeMEHTapHbIe OMOIIOTUYECKUE 3a7]aul, COCTABISATh CXEMBI
HIepeHOCa BEIIECTB M SHEPTUH B dKOCUCTEMaX (ICTH MUTAHU);

YMEHHE BBITIONHSATH JTa00paTOPHBIEC U IPaKTHUECKUEe PabOThl, COOII0IaTh IPaBHIIa
pHu paboTe ¢ y4eOHBIM U JaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIEHUBATh M HHTEPIPETUPOBATH HH(HOPMAIUIO
OMOJIOTHYECKOTO COJIEP KaHMS, BKITFOUAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS U3
pa3InYHBIX UCTOYHUKOB (CpPeICTBa MACCOBOM MH(GOPMAIIMH, HAYYHO-TIOMYJIIPHBIE
MaTepHabl), pacCMaTPUBATh TI100aTbHBIE SKOJTOTHYECKHE TTPOOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE TMCEMEHHBIE U YCTHBIE COOOIICHUS, 00001ast
OMOJOTHYECKYI0 HH(OPMALIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN arnapar GHOJIOTHH.



Coaep:kanue yueOHOro npeamMera

10-1 kjaacce

Tema 1. Buosorus Kak Hayka.
buonorus xak Hayka. CBs3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMH U JIPYTUMHU
€CTECTBEHHBIMU HaykamH, prtocodueit, STUKOH, 3CTETUKOM 1 paBoM. Poik Onooruu B

(dbopMHpPOBaHUN COBPEMEHHOW Hay4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

MeTo bl To3HaHKS XKHUBOW MPUPOIbI (HAOIF0ACHUE, SKCIIEPUMEHT, ONMCaHKUe, H3MEPEHHE,
KiIaccu(UKaIus, MOAEIMPOBAHUE, CTATHCTUYECKas 00padOTKa JaHHBIX).

JdemMoHcTpanuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H.K. Konbuos, . Yorcon u ®@. Kpuk.
TaOnuis! u cxeMbl: « MeTo/ bl TO3HAHUS )KUBON PUPOIBD).

JlaGopaTopHble H IpaKTH4YecKne padoThI:

IMpaktrueckas padota Ne 1. «Vcronb30BaHne pa3iuuHbIX METOIOB MTPU H3YICHUH
OUOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cuCTEeMbI M UX OPraHU3AIMA.

JKuBbie cuctemsl (OHOCHCTEMBI) Kak MpeAMET U3ydeHHs: Ononoruu. OTIHYHE )KUBBIX CHCTEM
OT HEOPTAHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJIAPHBIN, KIE€TOYHBINA, TKAHEBBIN, OPraHU3MEHHBIN, MTOMYIALUOHHO-BUI0BOM,
IKOCUCTEMHBIH (OMOreOIIeHOTUYECKHIT), OMOC(EPHBIIA.

JdemMoncTpanuu:

Tabnuue! u cxemsl: «OCHOBHBIE TPU3HAKH KU3HI», « Y POBHHM OpraHU3aIUH KUBOU
MIPUPOJIBD».

O6opynoBanue: moaens Mosekybl JTHK.
Tema 3. XumMuueckuii COCTaB M CTPOeHHE KJIETKH.

XHUMHUYECKHUM COCTaB KIETKH. XUMHUYECKHE FJIEMEHTHI. MaKpO3JIEMCHTBI, MUKPOJ3JICMCHTHI.
Boz[a N MUHCPAJIbHBIC BCIICCTBA.

DYHKIIMU BOJBI 1 MUHEPAJIBHBIX BEIIECTB B KiIeTKe. [loanepkxanue ocMoTrueckoro OamaHca.



benku. CoctaB u cTpoeHnue 6e1K0B. AMUHOKHCIIOTHI — MOHOMEpHI OenkoB. HesameHnMeblie 1
3aMEHHUMBIE AMUHOKHUCIIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU CTPYKTYPBI OCITKOBOMA
MOJIeKyJIbl (TIepBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTHYHAS CTPYKTYpa). XUMHUYCCKUE
cBoiicTBa OeskoB. bronorunueckue GpyHKIUN OEIKOB.

depMeHTHI — OHoJornuecKue karanu3aropbl. CTpoeHue hepMeHTa: aKTUBHBIA LEHTP,
cyoctpartHas cneunpuyHocts. Kopepmentsl. Buramunsl. OTinnuns pepMeHToB OT
HEOpPraHMYECKUX KaTaJIN3aTOpPOB.

VYraeBoasl: MOHOCAaXapu bl (IIII0K03a, pub03a U J1e30KCHpr003a), Arcaxapu bl (caxaposa,
JIAKTO3a) ¥ MoJiucaxapuabl (KpaxMai, TJIMKOTeH, [eJII0I03a). buomorndeckue GyHKIUU
YTJIEBOJIOB.

Jlunuaer: Tpurimnepuasl, Gochomunuasl, crepounsl. 'napoduibHO-rHAPpOdOOHBIC
cBoiicTBa. bruonornueckue ¢pyHKuy yunuaoB. CpaBHEHUE YIIIEBOOB, OCIIKOB U JIWITH]IOB
KaK UICTOYHHKOB SHEPIHH.

Hyxnennossie kucnotsl: [JJHK u PHK. Hykiieotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT.
Crpoenue u ¢pynkuuu JJHK. Crpoenune u pynkuuu PHK. Buast PHK. AT®: crpoenue u

GbyHKIUH.

[uTonorus — Hayka o kieTke. Kietounas Teopus — npuMep B3auMOACHCTBUS HJIeH U (aKTOB
B HayYHOM II03HaHNU. MeToabl U3y4eHHUs KIETKH.

Knerka kak nenoctHas xuBas cucreMa. O0Iue Npu3Haky KIETOK: 3aMKHYTasi HapyKHas
memOpana, monekynsl JJHK kak renetndeckuii anmapar, cucteMa CUHTE3a Oernka.

Tunsl KIETOK: yKapruoTHUecKasi U pokapuoTrueckas. OCOOEHHOCTH CTPOSHUS
MpOKapuoTUUECKON KieTku. Knetounas crenka 6akrepuii. CTpoeHHe 3yKapuOTHUECKOM
kieTku. OCHOBHBIE OTJIIMYUS PACTUTENBHOM, )KUBOTHOU U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAs CTEHKA, TIMKOKAIUKC, UX (QYHKIIUH.
[Tna3maruueckas meMOpaHa, ee cBoiicTBa U pyHKIMU. [{uToriazma u ee opraHoUIbI.
OnnomeMmOpanubie opranousl kietku: DIIC, anmapart ['onbaxu, TU30COMBI.
[TomyaBTOHOMHBIE OPraHOUABI KJIETKH: MAUTOXOHAPHH, TuTacTUAbI. [Ipoucxoxnenue
MUTOXOHJpHU U miactul. Buasl mnactua. HemeMOpaHHbIe OpraHOU Bl KIETKH: PUOOCOMBI,
KJIETOYHBIW LIEHTP, LIEHTPUOJIA, PECHUYKH, KTYTUKH. DYHKIUH OPraHOMIOB KIIETKHU.
Bxirouenus.

Snpo — peryasTopHslii neHTp kieTku. CTpoeHue sipa: saepHas 000J104Ka, KapuoIia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIIETKE.
JdemMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, . Yorcon, O.
Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.



Huarpammsbl: «Pacnipenenenne XuMHUYECKUX 3JIEMEHTOB B HEKUBOM TIPUPOJIEY,
«Pacnpenenenne XMuMUYECKUX JIEMEHTOB B JKUBOU IIPUPOJIEY.

Tabmuiet u cxemsl: «[leproaudeckas TabInIa XUMHYECKUX 3TIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOJbY, «brocunTes Genka», « CTpoeHre MoieKyJbl 6enka», «CTpoeHue
depmentay, «Hyknennossie kucnotel. JJHK», «Ctpoerne Mmonekynsl ATDy», «CtpoeHume
AYKAPUOTHYECKOM KIETKWY», «CTpOeHUE )KUBOTHOM KIETKWY», « CTpOEHHE PACTUTEIIBHOMN
KJIeTKn», «CTpoeHue NpOKaApUOTUIECKON KIeTKN», « CTPOCHHE s1/Ipa KIETKW», « Y TIECBOABDY,
«JInmuaeny.

O6opynoBaH#e: CBETOBOM MHKPOCKOI, 000PYI0BaHHE IS IPOBEICHUS HAOIIOICHUIA,
HU3MEPEHUH, SKCIICPUMEHTOB, MUKPOTIPENapaThl PACTUTEIbHBIX, )KMBOTHBIX U OaKTEPHATbHBIX
KJICTOK.

JlabopaTopHble H IpaKTHYeCKUe PadoThI:

Jlaboparophas padota Ne 1. «/3yueHre KaTalIuTHIECKOM aKTUBHOCTH (epMeHTOB (Ha
pUMepe aMIJIa3bl WK KaTaaasbl)y.

JlaboparopHast pabota Ne 2. «M3yueHre CTpOCHUS KIETOK PACTCHUH, )KUBOTHBIX U OaKTEpHid
10/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOTpenaparax U UX OMHUCAHUEH.

Tema 4. ) KusHeaeATeIbHOCTH KJIETKH.

OOMeH BeIIEeCTB, WK METa00IM3M. ACCUMIIIAIMS (TUTACTHYECKUIT 0OMEH) U AMCCUMUIIAIIUS
(sHepreruyeckuii 0OMEH) — ABE CTOPOHBI €AMHOTO Mpoliecca MeTaboar3Ma. Poib 3aKOHOB
COXpaHEHHs BEIIECTB U SHEPTUU B TOHUMAHUU METa00JIU3Ma.

Tunsl oOMeHa BeiecTB: aBTOTPOGHBIN U rerepoTpodHbIil. Poiabs pepMeHToB B 0OMeHe
BELIECTB U NIPEBPALLEHUY SJHEPTUH B KIIETKE.

dorocuntes. CBeToBas u TeMHOBas (pas3bl hoTocuHTe3a. Peakuuu hoTocuHTE3A.
OddexTuBHOCTH HOoTOCHHTE3a. 3HaUeHNE (DOTOCHHTE3A ISl )KU3HU Ha 3emiie. BriusHue
yCIIOBUH cpefibl Ha OTOCHHTE3 M CIIOCOOBI MOBBILIEHHS €T0 MPOTYKTUBHOCTU Y KYJIBTYpPHBIX
pacTeHui.

XeMocHHTe3. XeMOCHHTE3UPYIOIIe OakTeprn. 3HaUeHUE XEMOCHHTE3a [Tl )KU3HH Ha
3emue.

DHepreTudeckuii o0OMeH B KiieTke. Paciienyienue BemecTs, BbIIEICHUE U aKKYMYJIMPOBaHHE
SHEpIuu B KJIETKe. DTalbl SHEpreTudeckoro oomMena. [ nukonus. bpoxenue u ero BUabL.
Kucnoponnoe okucinenue, nin KietouHoe apixanue. OxkucnurenbHoe GocGopruinpoBaHue.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa.

Peakiun marpuyHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeTHU4YeCcKo nHpopmaluu B KiieTke. ['eHeTndyeckuii kox u ero ceorcTBa. TpaHCKpUMIIHS —
matpuunblii cunte3 PHK. Tpancnsnus — OnocunTes Oenka. Tansl TPAaHCISILUH.
Koaupoanue amunokuciot. Pons pubocoMm B 6rocuHTe3€ Oemnka.



Hexkerounsie ¢hopmbl sku3HM — BUPYCHL. McTopus otkpeiTus Bupycos (/1.1. MiBanoBckwuii).
OCoOEHHOCTH CTPOCHUS M KU3HEHHOTO LIMKJIa BUpYycoB. bakrepuodaru. bonesnu pacrenuii,
’KUBOTHBIX M YeJIOBEKA, BhI3bIBACMBIC BUpycamMu. Bupyc nmMmyHoaedunnTa yenoseka (BIY)
— Bo30ynutens CI1M/]a. OGpaTHast TpaHCKpHUILKS, peBepTa3za U uurerpasa. [Ipopunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpaumu:
[Moptpetsr: H.K. Konsuos, I.1. Usanosckuii, K.A. Tumupsszes.

Tabmuie! u cxeMbl: « TUnbl TuTaHUAY, «MeTabomu3zm», « MUTOXOHIPUS?, « DHEPTETUICCKUIN
obmeny, «Ximoporact, «Potocunresy, «Crpoenue JTHK», «Ctpoenue u
¢byHkunonupoBanue reHa», «Cuntes Oenka», «'enernyeckuii Koma», «Bupycsi»,
«bakrepuodarn», «CrpoeHue u xu3neHHbIi ki Bupyca CIINa, 6akrepuodaray,
«Pemmukanus JJHK».

Ob6opynoBanue: moaenu-antuinkanuu «Y asoenue JJHK u tpanckpunmus», «buocunres
oenka», «CTpoeHue KIeTKn», Moaenb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHE H HHAUBUAYAJIBbHOC PAa3BUTHE OPraHU3MOB.

Knetounslif 1uKII, WM )KU3HEHHBIA UK KIeTku. MaTepdasza u mutos. [Iponeccsr,
npoTekaromue B uaTepdaze. Penmukanus — peakuust matpuynoro cunresa JJHK. Ctpoenune
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapUOTHII. JIUTUTONTHBIN ¥ TaIlsIOUTHBIH XPOMOCOMHBIE
Habopbl. Xpomatusl. L{uTomornueckue OCHOBBI pa3MHOXKEHUS U MHUBHLYaJIbHOTO
pa3BUTHUSL OPTaHU3MOB.

Henenue knetku — muto3. Ctaguu muto3a. [Ipouecchl, mpoucxoasiue Ha pa3HbIX CTaUsAX
MUTO3a. bBHOJIOTHYECKUIT CMBICII MATO34.

[IporpamMmmupyemas rudesnb KJIETKU — alomnTo3.

DopMBI pa3MHOKEHHSI OPTaHU3MOB: O€CII0I0€ U 110JI0BOE. BHibl 6econoro pa3sMHOKEHHUS:
JieNieHre Ha/IBOe, MOYKOBAaHUE OJJHO- M1 MHOTOKJIETOYHBIX, CIIOPO0Opa30BaHUE, BETETATUBHOE
pasmHokeHue. IckyccTBeHHOE KIIOHUPOBAHNE OPTaHU3MOB, €T0 3HAYEHUE /IS CEeJICKIINH.

ITonoBoe Pa3MHOKCHHE, €ro OTIINYUSA OT Oecrooro.

Meiio3. Cranun merosa. [Ipoueccel, mpoucxozsimue Ha cragusix meiosa. [losenenune
XpoMocoM B mMeno3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HaYEHUE MEN03a.

I"ameTorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK y )KUBOTHBIX. [10JIOBBIC KeTe3hl:
CEeMEHHUKH U sudHukH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIIepMaTo30H/I,
STUTIEKIIETKA) — CriepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOCHHUS SAHIEKIIETOK U
cnepmato3ounioB. OmnoaorBopenue. [laprenorenes.

WNuauBuayanpHOE pa3BuTre (OHTOreHE3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOTEHE3). DTarbl
AMOPHOHAILHOTO Pa3BUTHS y MMO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHUE, TACTPYJISAIIUS,
opranorenes. [loctomMOpuoHanbHOE pa3BuTHE. TUITBI TOCTIMOPHOHAIIBHOTO PA3BUTHS:



npsiMoe, HempsamMoe (TnYrHOYHOE). BiusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (HaKTOPHI,
CTIOCOOHBIE BBI3BIBATh BPOXKICHHBIEC YPOJICTBA.

Poct n Pa3sBUTHC paCTeHI/If/'I. OnrorecHe3 IBCTKOBOI'O paCTCHUA. CTPOCHUE CEMCHH, CTaIuU
Pa3BUTHA.

JdemMoHcTpanuu:

Tabnuis! u cxeMbl: «@OpMBl pa3MHOKEHUS OPraHU3MOBY, «/[BOITHOE OIJI0IOTBOPEHHE Y
LIBETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOKEHUE pacTeHU», «Jlenenue KieTku
OakTepuit», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHNEe XPOMOCOMBI», «KIIeTOUHBII UKD,
«Permukanus JTHK», «Mutos», «Meiio3y, «IIpsimoe u Henpsmoe pa3Butuey, «l'amerorenes
y MIICKOTIUTAIOIIUX U YyeJoBeKa», « OCHOBHBIEC CTAJIUU OHTOTECHE3a.

O6opyaoBaHue: MUKPOCKOII, MUKpompenapatsl «CriepMaTo301Abl MIECKOMUTAOIIETO,
«SnnekneTka MilekonuTaromero», «Kapnoknses B KJIeTKax KOPELIKa JIyKa», MarHUTHast
Moienb-anmKanys «Jlenenue kierkny, moaens JJHK, Moaens MeradazHoil XpOMOCOMBI.

JlaGopaTopHble H NpaKTH4YecKne padoThI:

JlaboparopHas padota Ne 3. «Habmronenrne MuTo3a B KJIeTKaxX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIPENapaTaxj».

JlaboparopHast pabota Ne 4. «3yueHre CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIperapaTax.

Tema 6. HacaeacTBeHHOCTh U H3MEHUYHBOCTh OpraHu3smMoB.

[Ipenmer u 3amaun renetuku. VicTopust pa3BUTHS T€EHETUKU. POJb HUTOIOTHH U
SMOPHUOJIOTUH B CTAHOBIICHUU T€HETUKU. BKIlag poccuiickux U 3apy0eKHbBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTOIbl TeHETUKH (THOPUI0IOTHIECKHM, IMTOTCHETHIECKHH,
MOJIEKYJIIpHO-TeHeTHYeCKni ). OCHOBHBIC T€HETHYECKHE MOHATHS. | eHeTHUYeCKast
CHMBOJIMKA, UCTIOJIb3yeMasi B CXEMax CKpPEIIMBaHHIA.

3aKOHOMEPHOCTH HAcJeA0BaHUs IPU3HAKOB, ycTaHOBIIEHHBIE ['. Menaenem.
MounorudpuaHoe ckpeiuBaiue. 3akoH eIMHO00pa3us THOPUIOB MEPBOTO MOKOJIEHHUS.
[IpaBuiio noMUHUPOBaHUSA. 3aKOH PACLIEIUICHUS IPU3HAKOB. | MIIOTE€3a YUNCTOTHI raMeT.
[TosnHOE U HEMOJIHOE TOMUHUPOBAHUE.

I[I/IFI/I6pI/II[HO€ CKpCIIUBaHUC. 3aK0H HE3aBUCHUMOT'O HACJICOJOBaHUA ITPU3HAKOB.
]_II/ITOFCHCTI/I‘ICCKI/IC OCHOBBI III/IFI/I6pI/I,Z[HOFO CKpCHIMBAaHHA. AHaJII/I3I/Ipy10H_ICC CKpCIIMBAHUC.

Hcnonn3oBanme AHAIIM3UPYIOIICTO CKPCUIMBAHUA IJI ONIPEACIICHUA TCHOTUIIA ocoou.

CuernieHHOe HacneoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHoMy
HacJIeJ0OBaHMIO TeHOB. Hapyiienue cuenienus reHoB B pe3ybTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPHS HACTEACTBEHHOCTHU. [ eHeTuUeCcKre KapThl.



I'eneruka nona. XpoMoCOMHOE onpeesieHUE Tosia. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
I'omorameTHbIC U rereporaMeTHbIC OPraHU3MBbl. HaCHeI[OBaHI/Ie MPHU3HAKOB, CHUCIIJICHHBIX C
MIOJIOM.

W3meHunBOCTb. BUbI N3MEHUNBOCTH . HEHACIEACTBEHHAsA U HacJIeACTBEHHAs. Poib cpenbl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTePUCTHKA MOAU(PUKALIMOHHON N3MEHYUBOCTH.
BapuanuosHsIil psan v BapuanuoHHas kpusas. Hopma peakunu npusHaka. KonmyecTBeHHbIE
Y KQ4eCTBEHHbIE MTPU3HAKH U UX HOpMa peakuuu. CBolicTBa MOAN(DUKALIMOHHOM
U3MEHUYUBOCTH.

HacnencrBennas, Wiid reHOTHIINYECKAs], U3MEHIHNBOCTE. KOMOMHATUBHAS N3MEHYHUBOCTD.
Melio3 1 MOJI0BOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYUBOCTH. MyTalimoHHAs
M3MEHUYUBOCTh. Kitlaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHEBIE. YacToTa u
MPUYUHBI MyTaluid. MyTarenHsie ¢GakTopbl. 3aKOH TOMOJOTHYECKHUX PSIOB B
HacleacTBeHHo# n3MenunBocty H. M. BaBuiosa.

BHeHI{epHaﬂ HaCJICACTBECHHOCTh U UBMCHYHNBOCTbD.

FGHCTI/IKa YCJIOBCKA. KapI/IOTI/IH YCJIOBCKA. OCHOBHI)IG MCTOJAbI TCHCTUKH YCJIOBECKA.
reHeaJoruYecKuii, OJIM3HEIOBbIH, IIMTOI€HETUYECKUI, OMOXUMUYECKHI1, MOJIEKYIISIPHO-
reHeTudeckuii. COBpeMEHHOE OMpeieJICHUE TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTUIHUPOBaHKE, B TOM ynciie ¢ momoinbio [11[P-ananu3a. HacnencTBennsie 3a00ieBaHust
YeJIOBEKA: TCHHBIC 00JIe3HHU, OOJIC3HH C HACIEACTBEHHOHN IPEIPacIoIOKEHHOCTHIO,
XpOMOCOMHI)IG 60JI€3HI/I. COMaTHqGCKHe u FeHepaTI/IBHI)IG MyTaIlI/II/I. CTBOJIOBLIC KIJICTKH.
[TpuHIUITBI 310pOBOTO 00pa3a JKU3HHU, TUATHOCTUKH, MPOPUIAKTUKH U JICUCHUS
TEHETUYECKUX 00JIe3He. MeauKo-TeHeTHYeCKOEe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOW T'€HEeTUKH B IIPEIOTBPAIICHUH 1 JICYCHUU TCHETHYECKUX 3a00JI€BaHUMA
YJeJIOBEKa.

JdemMoHcTpauuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C.C. YUerBepukos, H.B. Tumodees-
Pecosckuii, H.M. BaBunos.

Tabnuup! u cxembl: «K MOHOTHOPUIHOE CKPEITUBAHUE U €T0 IIUTOTCHETHYECKas OCHOBAY,
«3aKOH pacUICTUIEHHs U €r0 IIUTOT€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI TAMET,
«Jlurnbpunnoe ckpenmuBanuey, «LluTomoruueckre OCHOBBI TUTUOPHUIHOTO CKPEIIUBAHUS,
«Mero3s», «BzanmoencTBre aJieIbHbIX TEHOBY, «I eHEeTUUeCKHE KapThl PACTEHUH,
YKUBOTHBIX U YeJIOBEeKay, «['eHeTHKa moa», «3aKOHOMEPHOCTH HAClIeIOBAaHHUs, CLIETITIEHHOTO
¢ mosiom», «KapruoTunel uenoBeka U KUBOTHBIX», « BUIbl U3MEHUMBOCTHY,
«MoaudukanronHas U3MEHIMBOCTHY, «HacnenoBanue pesyc-hakropay, «['eHeTnka rpym
KpoBU», « MyTalMoHHass U3MEHYUBOCTD.

O6opynoBanue: MOAETU-aNIIMKauK «MOHOTHOpUIHOE CKpeluBanuey, «HemomHoe
JTOMUHHUpOBaHUEY, «IurnbpuaHoe ckpemuBanuey, «llepekpect XxpoMocom», MEKPOCKOIT U
Mukpornpemnapar «Jpo3oduia» (Hopma, MyTaiui GOpMbI KPbLIBEB U OKPACKHU TeEJa),
repOapuii «I"0pox OCEBHOM.

JlaGopaTopHble U NpaKkTH4YecKne padoThl:



JlabopaTtopHas padota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUIHOTO M TUTHOPHUTHOTO
CKpEUIMBaHUA y Jp030(HiIbl Ha TOTOBBIX MUKpOIpenapaTaxy.

JIaboparopHast pabota Ne 6. «M3yueHre MOAHN(PUKATMOHHON N3MEHYHBOCTH, TIOCTPOCHUE
BapUAIIMOHHOTO Psi/ia U BAPHAIIHOHHON KPHUBOI».

JIaGopartopnas padota Ne 7. « AHanmu3 MyTaluii y Jpo30(HiIsl Ha TOTOBBIX
MHKpOIpernapaTax».

[TpakTrueckas padota Ne 2. «CocTaBiIeHHE W aHAJIU3 POJOCIOBHBIX YEIOBEKA.
Tema 7. Cesiekunsi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U Ipouecc. 3apoKIeHHe CeNeKINU U joMecTukanus. Yuenune H.1.
BasuiioBa o 1ieHTpax mporCcXoKIeHUS 1 MHOT000pa3us KyJIbTYPHBIX pacTeHui. L{eHTpbl
MPOUCXOKACHUA JOMAIIHUX KUBOTHBIX. COpT, mopoJa, mrTamMmm.

CoBpeMeHHBIE METO/IbI CelIeKIH. MacCOBBIN ¥ HHIUBUYaTbHBIA OTOOPHI B CEIICKITUU
pacTeHuil u KUBOTHBIX. OLleHKa 3KCTEpbepa. bIM3KOpOACTBEHHOE CKpEMBaHUE —
nHOpuuHT. Yncras muaus. CKpenuBaHue YUCTHIX TUHUH. ['eTepo3uc, i ruOpuaHas cuia.
Heponctsennoe ckpemrBanue — aytopuaunr. OTnaneHHas ruOpuan3aiis 1 ee yCrexu.
HckyccTBEHHBIN MyTareHes v MOJy4YEeHHUE OJIUILUIOUIOB. JJOCTHKEHHS CENEKIIMU PACTEHHI,
KUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHonorus kak oTpacib MpoU3BOJCTBA. [ eHHas MH)KEeHepHsl. DTalbl CO3/1aHus
pexom6unanTHOU JIHK u Tpancrennsix oprannzmoB. Knerounas unxenepusi. Kierounsie
KYJbTypbl. MUKpPOKIOHAIIBHOE pa3MHOXKeHUE pacTeHuil. Kinonnposanue
BBICOKOIIPOYKTHUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. JKOJIOIMYECKHUE U ITUUECKUE
npo6suembl. 'MO — reneTndecku MOAUGUIMPOBAHHBIE OPTraHU3MBI.

JleMoHCTpanuu:
IToprpersr: H.. BaBuiios, 1.B. Muuypus, I'.JI. Kapneuenko, M.®. l1BaHoB.

Tabmuis! u cxeMsbl: kapTta «l{eHTpBI TPOUCXOKACHUS U MHOTOOOPA3HS KYJIbTYPHBIX
pactenuit», «[lopoabl 1oMalIHUX )KUBOTHBIX», «CopTa KyJIbTYPHBIX PACTEHUI»,
«Otnanennas rubpuauzanus», «Padots! akagemuka M.®D. MBaHnoBay, «[lonummonausy,
«O0BbexThI OMoTEXHOTIOTUNY, «KiIeTouHbIe KYIbTYpHl U KIIOHUpOBaHUE», «KOHCTpyHpoBaHue
U IIEPEHOC T€HOB, XPOMOCOM».

O6opynoBaHue: MyJISKU TJI0JI0B U KOPHETTIOAOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHHS.

JlaGoparopHble U NpaKTHYecKne padoThl:
Dkckypeust «OCHOBHBIE METOIbI M TOCTHIKCHUS CEJICKITUHM PACTEHUI U )KUBOTHBIX (Ha

CEJIEKIIMOHHYIO CTaHIINIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIN YUaCTOK, B TEIUTMYHOE
XO035HCTBO, TaOOPATOPHUIO arpOYHHBEPCUTETA HIIH HAYYHOTO IICHTPA)».



11-% kiaace

Tema 1. DBoIIOLHOHHAA OUOJIOTHA.

IIpennocslIKyu BOZHUKHOBEHUS 3BOJIOLMOHHON TEOPUH. DBOJIOLUOHHAS TEOPUS U €€ MECTO
B Onosioruu. BrimsiHue 5BOIOIMOHHON TEOPUU Ha Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CBuUICTEIHCTBA IBOJIOIHH. [1aICOHTOIOTHYECKHUE: TOCIEA0BATCILHOCTD MOSBICHUS BUIOB B
MaJICOHTOJIOTHYECKOM JICTOMHCH, TiepexoiHbie (hopMbl. bruoreorpadudeckue: cXoacTBoO U
paznuuue dayH u GIop MaTepPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHUE: CXOCTBA U PA3IHYUs SMOPHOHOB Pa3HBIX BHJIOB IIO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE. TOMOJIOTHYHBIC, aHAJIOTHYHbIE, Py IUMEHTAPHbBIC OPTaHbI,
aTaBU3MbI. MOJIEKYISIPHO-OMOXMMHUYECKHE: CXOCTBO MEXaHU3MOB HACIIEICTBEHHOCTU U
OCHOBHBIX META0OJINYECKUX MyTeH y BCEX OPraHU3MOB.

OomtonnonHas Teopus Y. Jlapsuna. [Ipennocsiiky BO3HUKHOBEHHUS JapBUHU3MA.
JIBHOKYIIHE CHITBI 3BOJIOLUY BUIOB 10 JlapBuHY (M30BITOYHOE PAa3MHOKCHUE HIPH
OrPaHUYEHHOCTH PECYPCOB, HEONPEAEICHHAs N3MEHUYNBOCTh, 00ph0a 3a CylLIECTBOBAHHUE,
€CTECTBEHHBII 0TOOP).

Cunrernueckas teopus sBosrouun (CTD) U ee OCHOBHBIC MOJIOKCHUS.
Muxkpossomntonus. [lomynsanus kak eIMHULA BUAA U IBOJIIOLIUH.

JIBrxyiue cuitbl ((pakTopbl) SBOJIOIMK BUIOB B TIpUpo/ie. MyTallMOHHBIH MPOIIece 1
KOMOMHATHBHAs U3MEHUYMBOCTD. [lomysiioHHbIE BOIHBI U Apeiid reHos. M3onsamus u
MHTparusl.

EctectBenHbIi 0TOOp — HanpaBisoLui (pakTop 3BoIOLNNA. DOPMBI ECTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3yabTat 3Bomonud. [Ipumepsr npucnocobaeHuit y
OpraHu3mMoB. ApoMop(o3bl U UIMOATATITAIIH.

Bun u BunoobpazoBanue. Kpurepun Buna. OcHOBHbIE pOPMBI BU000Opa30BaHNUSA:
reorpagpuueckoe, 3K0JI0rHYecKoe.

MaxposBomrorus. Dopmel 3BoIOIME: (UIETUYECKas!, TUBEPTeHTHAs, KOHBEpPreHTHAs,
napauiensHas. HeoOpatumMocTh 3BOTIONNH.

[IpoucxoxaeHue OT HeCIeUMaIu3upOBaHHbIX NpeaKkoB. [Iporpeccupyromas cnenuanu3anus.
AnanTuBHas paguanus.

JdemMoHcTpauuu:

[Hoptpertsr: K. JIunnen, JK.b. Jlamapk, Y. Japsun, B.O. Koanescknii, K.M. bap, O.
I'exkens, @. Mromep, A.H. Cesepuos.



Tabnuib! u cxembl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3emiie», «3apOIbIIIN MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Popmbl 60pbOHI 32 cyliecTBOBaHUEY, «EcTecTBeHHBII
otbop», «MHorooOpasue copToB pacTeHU», «K MHOrooOpas3ue mopo 1 >KUBOTHBIXY,
«JTonynsanumy, « MyTallmoOHHAs U3MEHUYUBOCTHY, «ApoMopdo3b», «anoaganranum,
«Obmas nererepanus», «JIBUxKyIye cuisl d3BoIONnN, «Kapra-cxema mapmipyra
nyremmectBus Y. [lapsuna», «boprba 3a cyniecrBoBanuey, «lIpucnocobieHHOCTh
opranu3moBy, «I eorpaduueckoe BHI000pa3oBaHuE», « IKOJIOTHIECKOE BUI000pa30BaAHUEY.

O06opynoBaHue: KOJJIEKIMSI HACEKOMBIX C Pa3JINYHbIMM TUIIAMU OKPACKU, HA0Op MJI0J0B U
CeMsH, KoJuteKuus «IIpumepsl 3alUTHBIX PUCTIOCOOICHUH Y )KUBOTHBIX), MOAEIH
«OCHOBHbIE HalPaBJIEHUS IBOIIOLUN», 00beMHast Mozienb «CTpOeHHe TOJIOBHOT'O MO3Tra
II03BOHOYHBIX».

Buoreorpaduueckas kapTa Mupa, KoJuteKius «PopMbl COXPaHHOCTH HCKOIAeMbIX
’KMBOTHBIX U PACTCHHI», MOCb-anIuKanus «Ilepekpect XpoMocoM», BIIaKHBIE
npernapatbl «Pa3BuTne HacekoMoro», «Pa3BuTHe JSryHIKWY, MUKporpenapat «J{po3odunar»
(Hopma, myTaru (OPMBI KPBLIBEB M OKPACKH TEJIA).

JlaGopaTopHble U pPaKTHYeCKHEe PadoThI:
JIaGoparopnas padota Ne 1. «CpaBHEeHHE BHIIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHION.

JlaboparopHas padota Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma U ee
OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HHKHOBeHHE H PAa3BUTHE )KU3HHA HA 3emure.

JloHay4HBbIE IPEACTABIEHUS O 3apOKACHUM KU3HUA. HayuHble rUnoTe3bl BOSHUKHOBEHUS
KU3HU Ha 3emiie. abuoreHe3 u naHcrnepMusi. XUMHUEcKast SBOJIOIMS. AOUOTEeHHBI CUHTE3
OpPraHUYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE TOATBEPKICHUE
XUMHYECKOH »Boronmu. HadanbHble aTamsl Onoorndeckoii dsoirormu. I unoreza PHK-
mupa. opmupoBaHre MEMOPAHHBIX CTPYKTYP U BOSHUKHOBEHHE IPOTOKJIETKH. [1epBhie
KJIETKU U UX 3BOJIIOLMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButue xu3Hu Ha 3emMiie o spam u nepuojaM. Karapxeit. Apxeiickas 1 mpoTepo30icKas
apsl. [Taneo3oiickas spa 1 ee neproabl: KeMOPUICKUNA, OPIOBUKCKUH, CHITypUHCKUA,
J€BOHCKHM, KAMEHHOYTOJIbHBIN, TIEPMCKH.

Me3o30iicKas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEIIOBOM.

KaiiHo30licKas pa U ee Nepro/bl: aJeOreHOBbIN, HEOT€HOBBINM, aHTPOIIOTEHOBBIN.
XapakTepHucTrKa KIMMaTa U Ie0JIOTnYecKuX npoueccoB. OCHOBHBIE TaIbl IBOJIIOLMH
PacTUTENTBHOTO U KUBOTHOTO MUpa. ApoMop(ho3bl y pacTeHul 1 )kUBOTHBIX. [losiBieHuE,

PacuBET U BEIMUPAHUC T'PYIII J)KUBBIX OPTraHU3MOB.

Cucrema OpraHu4ecKOro MMpa Kak OTpakeHUe 3BOMIOIUH. OCHOBHBIE CUCTEMATHUUECKNE
IPYIIIBI OPraHU3MOB.



DBOJIIOLIMS YeJIOBEKA. AHTPOIIONOT S KaKk HayKa. Pa3BuTue mpeAacTaBiIeHH O
MPOUCXOKIACHUHN YCIIOBCKA. MGTOHBI HU3YYCHUS aHTPOIIOICHE3A. CXOIICTBa " pasjinuuAa
YesioBeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOI0XKEHHE YEIOBEKa.

JIBmxyiue cuitbl (pakTopsl) aHTpororenesa. HacinencTBeHHast H3MEHYHMBOCTD U
ecTecTBeHHBIN 0TOOp. OOIIeCTBEHHBII 00pa3 KU3HH, U3TOTOBJICHUE OPYAUN TPYAa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU HBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YeoBeK yMelbIi,
UYenosek npsmoxoasimuii, YenoBek HeanaepTanbekuii, YenoBek pazyMubiid. Haxoaku
MCKOMAEMBIX OCTaTKOB, BpEMs CYIIECTBOBAHUS, 00JIACTh PACIIPOCTPAHCHUS, 00BEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHI.

Yenoeueckue packl. OCHOBHBIE 00JIBILINE packl: eBporeonaHas (eBpasuiickas), Herpo-
aBcTpajionaHas (3KBaTOpHAIbHAs), MOHTOJIOWIHAS (a3UaTCKO-aMepHUKaHCKast). UepThl
MPUCIIOCOOJICHHOCTH MPEACTaBUTEINICH YeIOBEYECKUX PAC K YCIOBUSAM CYIIECTBOBAHUS.
EnuncTBO venoBeueckux pac. Kputuka pacusma.

JdemMoHcTpanuu:
[Toptpetsr: @. Penn, JI. Ilactrep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmuub! u cxembl: «Bo3aukHOBeHHEe COJTHEYHOM CHCTEMBbD», «Pa3BUTHE OpraHMYecKoro
Mupa», «PacturenbHas kinetkay, « KuBoTHasa kinetka», «[Ipokapuorndeckas KieTkay,
«CoBpeMeHHas CUCTEMa OpraHuYecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YE€PT CTPOCHUS
YEJIOBEKA M YEeIIOBEKOOOPa3HBIX 00€3bIH», « OCHOBHBIE MECTa MaJICOHTOIOTMUYECKIX HaXO0I0K
MPEIKOB COBPEMEHHOT0 YeJIoBeKay, «JpeBHeiue noany», «Ipesuue moamn», «llepBbie
COBpPEMEHHBIE IO, «HeT0BeUeCKue paco».

O6opynoBaunue: Mysspku «IIpoucxoxaenue yenoBekay (0rOCTBI aBCTPAONHUTEKA,
MUTEKaHTPOIIa, HeaHAepTalIbIa, KPOMAHBOHIIA), CJCTIKA MM W300paKeHUS] KAMEHHBIX
OpyIuii IEpBOOBITHOTO YelIOBEKa (KAMHHU-YOIIIEPBI, pyOuIia, CKpediia), TeOXpOHOIOTrHYEeCKasl
Tabnuua, Koyekuus «PopMbl COXpaHHOCTH NCKONAEMbIX JKUBOTHBIX M PACTCHUID.

JlabopaTopHble U IPaKTHYeCKUe Pad0ThI:

[TpakTuueckas padota Ne 1. «M3ydyeHne UCKOMaeMbIX OCTATKOB PACTEHHI U )KUBOTHBIX B
KOJUJIEKLIUSX Y.

DKcKypeus «DBOIIOLMS OPraHNuecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN HITH
KpaeBea4ecKuil My3eil).

Tema 3. Opranu3mMbl H OKPY’KaK0IIasi cpeaa.

OKoJIorus Kax HayKa. 33[[8.‘-11/1 " pa3aciibl 5KOJIOTHH. MeToabl KOIOTHYECKUX UCCISIOBaHUM.
DKOIOTHYIECKOE MHPOBO33PCHUEC COBPEMECHHOT'O YCJIOBCKA.

Cpenpl 0OuTaHMUs OPraHU3MOB. BOJHAs, HA3€MHO-BO3IyIITHASI, TOYBEHHA,
BHYTPUOPTaHU3MEHHAS.



Oxonoruueckue daktopsl. Kiaccudukanms s3xomornuecknx GpaxkTopoB: aOHOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue (pakTopbl: CBET, TEMIIEPATypa, BIAXKHOCTh. POTONEPHOAN3M.
[IpucnocoOneHust OpraHu3MoB K JeHCTBUIO abuoTHueckux (akTopoB. buonornyeckue
PUTMBL.

buortnueckue paxTopsl. Buapl 6M0oTHYECKUX B3aMMOJCHCTBHI: KOHKYPEHIIHS, XUIIIHUYECTBO,
cumbuo3 u ero ¢popmel. [lapazutusm, Koonepamnus, MyTyaan3M, KOMMEHCATH3M
(kBapTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M, HEUTpaIu3M. 3HaYCHHE OMOTHUSCKHUX
B3aMMOJICHCTBUI JIJIs1 CYIIIECTBOBAHUSI OPTAaHM3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XAPAKTEPUCTUKHU NOMysiiuu. OCHOBHBIE MOKA3ATENN MOMYJISLIUN:
YUCJICHHOCTD, IJIOTHOCTD, POXKIAEMOCThH, CMEPTHOCTD, IPUPOCT, MUrpanus. lunamuka
YUCJICHHOCTHU TMOMYJISILIUKA U €€ PEryJIsIus.

JdemMoHcTpanuu:

[Toptpetsr: A. I'ymGonbar, K.®. Pynbe, 3. I'ekkens.

Tabmump! u cxemsl: kapta «IIpupoaabie 30HbI 3eminy, «Cpeapl 0OUTaHHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llomynsauuny», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MOIYJISIIUN
unpy3opun-Typenskny», «llumessie renm».

JlaGopaTopHble H IpaKTH4YecKne padoThl:

JlaboparopHas pabota Ne 3. «Mopdonorudeckne 0COOCHHOCTH PaCTEHUH U3 Pa3HBIX MECT
OOUTaHUS.

JIaGopatopHas pabota Ne 4. «BausiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa».
[TpakTuyeckas padora Ne 2. «IloxcdeTr IIIOTHOCTH TOMYJISIIIMA Pa3HBIX BUIOB PACTCHHI.
Tema 4. CooO1iecTBa ¥ 3KOJI0THYECKHE CHCTEMBI.

Coo0611ecTBO Opranu3mMoB — 0norieH03. CTPYKTyphbl OMOIIEHO3a: BUAOBAs, MPOCTPAHCTBEHHA,
Tpoduueckas (muiiesas). Bumbl-nomuHanTsel. CBs3u B GHOIIEHO3E.

DKosoruueckne cucteMsl (9kocucteMsl). [ToHsTHE 00 SKOCHCTEME U OHOTEOIeHO3e.
QyHKIMOHAIbHBIE KOMIIOHEHTBI DKOCUCTEMBI. IIPOAYLIEHTBI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BeIIecTB 1 MOTOK 3HEPIHH B 3KocucTeMe. Tpoduyeckue (MUIIEBbIC) YPOBHH
skocucteMsl. [Iumessie nenu u cetu. OCHOBHBIE MOKA3aTENIN HIKOCUCTEMBI. OMoMacca,
MPOIYKIHS. DKOJIOTHYECKUE TUPAMUIBI: TPOIYKIMH, YUCIEHHOCTH, OroMacchl. CBOMCTBa
9KOCUCTEM: YCTOMYMBOCTD, CaMOpEryJsinysl, pazButue. Cykueccus.

HpI/IpO,Z[HBIC DKOCHUCTEMEL. DKOCHUCTEMBI 03€p U PCK. DKocucTeMa XBOMHOI'O WU
IMUPOKOJIMUCTBCHHOI'O JIECa.

AHTpPOINOTreHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOO3KOCUCTEMBbI. buonornyeckoe u
X034iCTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



buopasznoobpasue kak GpakTop ycTondnuBoCTH 3KkocucteM. CoxpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B.M. Bepnazackoro o 6uocdepe. ['panuisl, coctas u cTpykrypa ouochepst. XKusoe
BemecTBO U ero pyHkiuu. OcodeHHOCTH Orocdepbl Kak TI100aTbHON AIKOCUCTEMBI.
JluHamuueckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoThl BEIIECTB U OMOTeOXUMHUYESCKHE IIMKIIbI 3JIeMEHTOB (Yriiepo/a, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBo B Onocdepe 3emin. AHTpoOIIoreHHbIe n3MeHeHus B Ouocgepe. I'modbanbHbIe
9KOJIOTUYECKUE ITPOOITIEMBI.

Cocy1ecTBoBaHue NpUPO/IbI U yeraoBedecTBa. CoxpaHeHHe OMOpa3HOO0pa3Hs Kak OCHOBA
ycroitunBoctr 6uocdepsl. OCHOBa PalMOHATIBLHOTO YIIPABICHHS IPHUPOTHBIMU PECYPCAMU H
UX UcHojb30BaHue. JlocTikeHus: OMOJIOrHH U OXpaHa MIPUPOIBL.

JdemMoHcTpanuu:
[Toprpetsr: A. [Ix. Tencnu, B.H. Cykaues, B.I1. Bepnanckuii.

Tabmuis! u cxemsl: «Ilumessle nenu», «buoLenos: cocras u cTpykrypay, «lIpuponHsie
cooOuiectBay, «Llenu nuranus», « Jkonorndeckas nupamuaay, «buochepa u uenoBexy,
«OKocHuCcTeEMa NIMPOKOJIMCTBEHHOTO JIecay, « DKOCUCTEMa XBOMHOTO Jiecay, «bronenos
BOZi0EMaY, «ArporeHo3», «IIpuMepHble aHTpONIOreHHbIE BO3ACHCTBUS Ha IPUPOAY»,
«BaxHelne UCTOYHUKY 3arpsA3HEHUS BO3lyXa U TPYHTOBBIX BO», «llouBa — BaxkHel1Ias
cocTaBisitoniast 6nocgeps», «PakTopsl Herpaganuu mousy, «llapaukosrii 3¢ dexr»,
«®DakTopsl PaJHOAKTUBHOIO 3arpsizHeHus Ouochepsby, «O0mas cTpykTypa ouocheps»,
«Pacnipoctpanenue xu3Hu B 6nochepe», «O30HOBBIN 3kpaH duocheps», «Kpyrosopor
yriepoja B 6nocdepe», «KpyroBopor azora B IpHpoie.

Ob6opynoBanue: MoAenb-anmInKanus « Tunmuunsie OMoLeHO3bD», Tepbapuii «PacTuTensHble
coolmiecTBay, kojuieKun «bronenosy, «BpeauTenu BaXXKHEUIIIUX CEIbCKOX035HCTBEHHBIX
KYJBTYp», TepOapuu M KOJUIEKIIUN PACTEHHUH U KUBOTHBIX, TPUHAIICKAIINE K PA3HBIM
3KOJIOTMYECKUM TpyIminam oaHoro Buaa, Kpacnas kaura Poccuiickoit denepanumy,
M300paKeHUSI OXPaHIEMbIX BUJIOB PACTCHUM U KUBOTHBIX.

TemaTnueckoe MIAHUPOBAHUE

10-1 kJaace
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne | HammeHnoBanme (mudpoBbIe)
n/ |pasienoB M TeM | Beer |Kontpoabn | MpakTuueck 06pazoBaTeNLHBIE
I | IporpamMMel 0 ble paboTbl | He paboThl | pecypeb
1 | buosnorus kax 2 0,5 bu6anorexa ®I'UC «Mos




HayKa mkosay — lesson.academy-
content.myschool.edu.ru/06
/10
Bbubmmorexa PI'UC «Mos
5 JKussle cucTeMbl U 1 mKoja» — lesson.academy-
UX OpraHu3aIusl content.myschool.edu.ru/06
/10
. Tpenaxep «O01aK0
XUMHAYECKUU P o p
3 | cocras u crpocnne |8 1 3HaHui». buosorus.
10 knacc, OO0 «Pu3nKoH
KJIETKH
JIa6»
ONEeKTPOHHBIN
o0Opa3oBaTeNbHbII pecypc
«JlomallHue 3aaHusl.
4 KuznenesarenbHoc 6 Cpennee oOrmiee
Tb KJIETKHA obpa3oBanue. bronorusy,
10-11 xiace, AO
«3naTeancTBO
"[IpocBemienue''»
PasmHoxenue u
WHIABHAAYaAJILHOE
5 FBILLY 5 1 <.>
pa3BHTHE
OpraHU3MOB
HacnencreseHHocT
6 |b» M U3MEHYNBOCTEL |8 15 <..>
OpraHHU3MOB
Cenmexknus
7 | opraHu3mMOB. 3 < >
OCHOBEI
OMOTEXHOJIOTHHA
8 |IloBTOpenue 1 <..>
OBIIEE
KOJIMYECTBO
34 0 4
YACOB IIO
[TPOTPAMME
11-i kaacc
Ne HaumenoBanu | Koainuecrso yacoB
11/- € pa3aeJioB U DiekTponHbie (udppoBbIe)
TeM Beer | KontposbHbl | [IpakTHYecKH | ogpasoBaTelibHbIe pecypebl
" luporpammer |0 e paboTbl e paGoThbI




bubmuorexa ®I'C «Most
1 DBOJIFOLIMOHHAS 9 1 mkosa» — lesson.academy-
ouoorus content.myschool.edu.ru/06/1
1
Bo3HukHOBEHU bubmorexa ®I'NUC «Most
o |empassutHE | g 15 mkoja» — lesson.academy-
JKU3HHU Ha ’ content.myschool.edu.ru/06/1
3emiie 1
OprasH3MbI 1 TpeHaiKep «O6mako
3 |oxpyxatomas |5 1 3HaHui». buonorus.
cperia 11 xmace, OO0 «Du3ukoH
Jlab»
DIIEKTPOHHBIN
o0pa3oBaTenbHbIN pecypc
Coobmectsa u «/lomarrnue 3aganus.
Cpennee oO1ee
4 | skonoruyeckue |9
CHOTEMLL oOpa3zoBanue. buoiorusy,
10-11 xiace, AO
«M3parensCcTBO
"IIpocsemienue"»
5 |IloBTOpeHue 2 <..>
OBIIEE
KOJIMYECTBO 34
YACOB I1IO

I[TPOTPAMME




		2023-08-30T14:23:19+0300
	Зайцев Роман Сергеевич




