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AHHOTaUMA K padoyeil mporpaMMe y4e0HOro npeaMera «0HoJOrus JAJs1 00y4aromuxcsi
10-11 knaccoB Ha 2023-2024 r

[Iporpamma no yue6HoMy npeamety "buosorusa” (nanee - OM0n0rus) Ha ypOBHE CPETHETO
obmiero odpa3oBaHus pazpadoraHa Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-P3
«O06 ob6pazosanuu B Poccuiickoit ®eneparuny, ®I'OC COO, Konnenuu npenogaBaHus
yueOHoro npenmMeta «bronorus» 1 OCHOBHBIX MOJIOXKEHUH (eepanbHOi padoueii mporpaMmbl
BOCIIUTAHUSA, METOIMYECKUX PEKOMEHIAINI 111 pyKOBOISALIMX U ME€AAroruuecKux pabOTHUKOB
oOpa3oBaTeIbHbIX opraHu3anuii CTaBponoabCKOTo Kpasi 10 OpraHu3alyi 00pa3oBaTeIbHOM
nesitenbHOCTH B 2023-2024 yue6HOM roay. — CraBpomnons: CKMPO I1IK U ITPO, 2023. — 322 c.

VYuebnslil npenmet «buosnorus» yriyonéunoro ypoHs nzydenus (10—11 xiaccsl) siBisiercst
OJIHUM U3 KOMIIOHEHTOB NpeaMeTHON o0acTu «EcTecTBeHHO-HayuHbIe MTpeaMeTh». CoraacHo
nonoxenuaM G@I'OC COO npodunbHble yueOHbIE IPeIMETHI, U3y4aeMble Ha YIIIyOJIEHHOM
YPOBHE, SIBIIIOTCS criocoboM auddepeHnrannu 00ydeHus Ha YpOBHE CPEIHETO 00IIero
o0pa3oBaHUs U MPU3BAHBI 00ECTIEUNTh MPEEMCTBEHHOCTh MEX/1Y OCHOBHBIM OOIIUM, CPEAHUM
00IIMM, CpeTHUM MPO(PECCHOHANBHBIM U BBICIIUM 00pazoBaHHEM. B To ke BpeMs Kakblil 13
9TUX Y4E€OHBIX IPEIMETOB J0JKEH OBITh OPUEHTHPOBAH HAa IPUOPUTETHOE PEILICHUE
00pa30BaTeNIbHBIX, BOCIIUTATENBHBIX U PAa3BUBAIOIINX 3a71a4, CBA3aHHBIX ¢ MpodopueHTannei
o0yyaromuxcs U CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHON 00J1acTH HayqHOT O 3HaHMUS,
CBSI3aHHOT'O C OMOJIOTHEH, METUIIUHOM, YKOJIOTHEH, ICUXOJIOTHUEN, CTIOPTOM MJIM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOMY npeameTy "buonorus" naét npeacTaBieHue o eI U 3aJadax
n3ydeHus yaeOHoro npeamera «bruoorus» Ha yriryOJI€HHOM ypoBHE, ONpeiessieT 0053aTeIbHOe
(MHBapUaHTHOE) PEIMETHOE COJIepKaHUe, €T0 CTPYKTYPUPOBAHHE 10 pa3/iesiaM 1 TeEMaM,
pacmpe/iesieHre Mo KjiaccaM, peKOMEHAYeT IOCIIeI0BaTeIbHOCTh U3YyUeHHs y4eOHOro MaTepuaa
C YIETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH YIeOHOTO MpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yJaronmmxcs. B mporpaMmme o 6uonoruu peain3oBaH MPUHIIUIL
MMPEEMCTBEHHOCTH C M3YYEHHEM OMOJIOTUH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus,
Onarogaps yeMy IpoCMaTpPUBAETCS HAMIPABIEHHOCTH HA TIOCTEAYIOICE Pa3BUTHE
OMOJOTUYECKNX 3HAHUH, OPHEHTUPOBAHHBIX HA (P OPMUPOBAHNE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTHYECKOTO MBIIIJICHHUS, TIPEACTABICHUH O 370pOBOM 00pa3e KHU3HH, Ha
BOCIIUTaHHE OEPEeKHOTO OTHOIIECHUS K OKpY)KaIolel mpupogHoit cpene. B mporpamme mo
OMOJIOTHY TaKKe TIOKa3aHbl BO3MOYKHOCTH Y4eOHOTO npenmMeTa «bronorus» B pearn3anum
tpeboBanuit ®I'OC COO K m1aHUPyEeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM
pesynbraTtaM o0y4deHus ¥ B JOPMUPOBAHUU OCHOBHBIX BUIOB yUueOHO-TTO3HABATEIBHON
NeSATENBHOCTH 00Y4arOIIMXCs 10 OCBOGHHUIO CO/IEpKAHMSI OMOJIOTHYecKOoro 00pa3oBaHus Ha
YPOBHE CpeHero o0mero oopazoBaHusl.

YueOHsIif peamet «bronorusi» Ha ypoBHE CpeAHETo 001Iero 00pa3oBaHus 3aBEpIaeT
OuosIorHYecKoe 00pa30BaHUE B IIKOJIC U OPHUEHTHPOBAH HA PACIIMPECHUE U YIIyOJIeHUE 3HAHUT
oOydaromuxcst 0 )KUBOH MPUPOJIE, OCHOBAX MOJICKYIISIPHOM U KIIETOYHOM OMOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKH, CENIEKIIMU, OMOTEXHOIOTHH, SBOJIIOIIMOHHOTO
YUEHHUSI ¥ SKOJIOTHH.

N3yuenne yaebHOTO npeamera «bronorus» Ha yriryOJeHHOM YpOBHE OpUEHTHPOBAHO HA
MOJITOTOBKY 00YYAIOIIUXCS K MOCICIYIONMEMY TIOTYYCHUIO OMOJIOTHYECKOTO 00pa30BaHUs B
BY3aX W OpraHU3AIUAX CpeaHero npohecCHoHAIBHOTO 00pa3oBanus. OCHOBY €T0 COJIepKaHUS



COCTABJISICT CHCTEMa OMOJIOTHYECKUX 3HAHUH, MOJTYYCHHBIX MPH U3YUECHHH 00YUJaIOIIIUMUCS
COOTBETCTBYIOIINX CHCTEMAaTHYECKUX Pa3IelIOB OMOIIOTUU Ha YPOBHE OCHOBHOTO OOIIETO
obpa3zoBanus, B 10—11 kmaccax 3Tv 3HaHHSA MOJIyYatoOT pa3BUTHE. Tak, paciIupeHbl U yTIyOIeHb
OMOJIOrHYecKe 3HaHUSI O PaCTEHUSX, KUBOTHBIX, TpHOax, OaKTepusix, opraHM3Me 4YeloBeKa,
O6H_II/IX 3aKOHOMCPHOCTAX XU3HU, JOIMMOJHUTCIBHO BKIIFOUCHBI 6I/IOJIOI‘I/I‘ICCKI/IG CBCACHUA
MPUKJIAJHOTO M TOUCKOBOT'O XapaKTepa, KOTOPhIE MOKHO HUCIIOJIh30BATh KaK OPUEHTUPBI TSI
MOCTIEIYIOMIETO BBIOOPA podeccnn. Bo3MokHa Takke MHTErpaIisi OMOJIOTHUSCKUX 3HAHHMA C
COOTBETCTBYIOIIMMU 3HAHUSMU, TOTYYEHHBIMU 00YUaIOIIUMUCS TIPH U3yIeHUH (DU3UKU, XUMUH,
reorpaduy 1 MaTEMaTHUKH.

CrtpykTypa nporpaMmsl o yaeOHoMy npenmMety "buosorus" oTpakaeT CHCTEMHO-YPOBHEBBIA U
IBOJIIOIIMOHHBINA TOJIXO/IBI K M3y4deHHI0 Ononorun. COrliacHO UM, U3Yy4aloTCs CBOHCTBA U
3aKOHOMEPHOCTH, XapaKTepHBIE I )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3allMH, BOTIOIUI
OpraHWYECKOro MHUpa Ha 3emiie, COXpaHEHHUsI OMOJIOTMYECKOT0 pa3Hoo0pa3us IIaHeThl. Tak, B
10 kmacce U3y4aroTcsi OCHOBBI MOJICKYJISIPHOM M KJIIETOUHOUW OHMOJIOTHUH, SMOPHOTIOTUH
OMOJIOTUY Pa3BUTHSL, TEHETUKH U CEIEKIUH, OMOTEXHOJIOTUU U CHHTETUYECKOW OMOIOTHH,
AKTYaITM3UPYIOTCS 3HAHUS 00YJAIOMIMXCs IO OOTaHUKE, 300JI0THH, aHATOMUU, (PH3UOJIOTUN
yenoBeka. B 11 kiacce u3y4aroTcs 3BOJIIOIUOHHOE YYEHHE, OCHOBBI SKOJIOTHH U YUEHHE O
ouocdepe.

VY4eOnslil npenMeT «BbHoIoTHs MPU3BaH 00ECTIEYNTh OCBOCHHE 00YYaIOMIUMUCS
OMOJIOTMYECKUX TEOPUH U 3aKOHOB, UJIeH, IPUHIUIIOB U MIPABUJI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHOU KapTUHBI MUpPa, 3HAHUH O CTPOCHUH, MHOT000pa3uu u
0COOEHHOCTSIX KJIETKH, OPraHNu3Ma, MOMYJIALNN, OMOLIEHO03a, IKOCUCTEMBI, O BBIIAIOIINXCS
Hay4YHbIX JOCTHKEHHSX, COBPEMEHHBIX UCCIIEZIOBAHUSAX B OMOJIOTUH, IPUKIIAJHBIX aclleKTax
OMOJOrM4eCcKUX 3HaHUM. [{71s1 pa3BUTHS U IOJJEPKAaHUS MHTEpeca 00y4aroIuXxcsi K OMOJI0ruu
HapsAIy CO 3HAUUTEIbHBIM 00BEMOM TEOPETHYECKOT0 MaTepHalla B COAEPKaHUH MIPOTPaMMBI 110
OMOJIOTHH MPETyCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUS W PA3BUTHS TOW WU MHOU
o0racté OMOJIOTHH, BKJIAIOM OT€YECTBEHHBIX U 3apYyOeKHBIX YUEHBIX B PEIICHNE BaKHEHIIINX
OMOJIOTMYECKHUX U HKOJIOTHYECKUX MTPOOIIEM.

Lens nzyuenus yueGHoro npeamera «buonorusy Ha yriyonI€HHOM ypOBHE — OBJIaJIeHHE
00y4aromuMHCs 3HAHUSAMU O CTPYKTYpPHO-() YHKIIMOHATIBHON OpPTraHU3aI[|H KHUBBIX CUCTEM
pa3HOro paHra u NpuoOpeTeHre yMEHHUI NCIOIB30BATh 3TU 3HAHUS B (HOPMUPOBAHUU UHTEpECa
K ompeAeEHHON 00J1acTh TPOPECCHOHAIBHOMN IS TEIFHOCTH, CBSI3aHHOM C OMOJIOTHEH, WITH K
BBIOOpY yueOHOTO 3aBeICHNUS ISl MPOJOKEHHS OMOJIOrMYECKOro 00pa3oBaHUs.

JlocTibkeHue 1enu u3ydeHus yuyeOnoro npeameta «buonorus» Ha yriyOnEHHOM ypOBHE
o0ecrieunBaeTCs PEeLICHUEM CIeYIOIUX 3a/1a4:

OCBOCHHE 00yJaIONIMMHKCS CHCTEMbI OMOJIOTHYSCKUX 3HAHHIA: 00 OCHOBHBIX OMOJIOTHYECKHX
TEOPUAX, KOHIIEIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MPABUJIaX, COCTABIISIFOIIIX
COBPEMEHHYIO €CTeCTBEHHO-HAYUHYIO KapTHHY MUPA; O CTPOCHUU, MHOT000pa3uu 1
O0COOEHHOCTSIX OMOJIOTUYECKUX CUCTEM (KIIE€TKA, OpTaHW3M, MOIYJISALHS, BU, OMOT€OLIEHO3,
O6uocdepa); 0 BBLAAIOMUXCSA OTKPBHITHIX U COBPEMEHHBIX UCCIIEAOBAHUSIX B OMOJIOTHH;

03HAKOMJICHHE O0YUAIOIIUXCS ¢ METOIaMU TTO3HAHUS KUBOU MPUPOJIBI: HCCIEA0BATETLCKUMHU
MeTO0JIaMU OMOJIOTMYECKHUX HayK (MOJIEKYJISIPHOM U KJIETOYHOM OMOIOTHH, SMOPHOJIOTHH U
OMOJIOTUY Pa3BUTHS, TCHETUKH U CEICKIIUH, OMOTEXHOJIOTUU U CHHTETUIECKOW OMOJIOTHH,
MaJI€OHTOJIOTUH, SKOJIOTUH ); METOJaMH CaMOCTOSITEIbHOTO IPOBEACHHS OMOIOTUYECKUX



WCCJeI0BaHui B TaOOopaTOpUU U B MpHUpoe (HabIt0IeHre, H3MEPEHHE, YIKCIIEPUMEHT,
MOJICTTUPOBAHHE);

OBJIAJICHUE O0YJAIOIIMMHUCS YMCHHSIMH: CAMOCTOSTEIILHO HAXOUTh, AaHAJTU3UPOBATh U
WCIOJIH30BaTh OMOJIOTHYECKYIO HH(POPMAIIHIO; TTOJIb30BAThCS OMOJIOTHYECKON TEPMHHOJIOTUEH 1
CHMBOHHKOﬁ; YCTaHaBJIMBATh CBA3b MCKAY Pa3BUTUCM onosornuy u COOUAJIbHO-
3KOHOMHUYCCKHUMHU U 3KOJIOTUUYCCKUMHU HpO6HCMaMI/I YCJIIOBCUYCCTBA, OICHUBATH ITOCJICACTBHUA
CBOCH JICATEIIBHOCTH 110 OTHOIICHHUIO K OKpPYIKaIOIIel PUPOIHOM cpelie, COOCTBEHHOMY
3JI0POBBIO U 3JIOPOBBIO OKPYKAFOIINX JIFOJICH; 00OOCHOBBIBATH M COOJIFOIATH MEPHI
npodunakTuku HHGEKIMOHHBIX 3a00JIeBaHM, TPaBHIia TOBEICHUS B IPUPOJIC U 00ECTICUeHUs
0€30MacHOCTH COOCTBEHHOM JKU3HEIEATENbHOCTH B UPE3BbIUAHBIX CUTYALUSIX IPUPOIHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIC HAyYHbIC OTKPBITHS B 00JIaCTH
OHOJIOTHH;

pa3BHUTHE Y 00yJarONIMXCSI HHTEIUIEKTYaJIbHBIX H TBOPUECKHX CITIOCOOHOCTEH B Iporiecce
3HAKOMCTBA C BbIAAIOIIUMUCA OTKPBITUAMH U COBPEMCHHBIMU HUCCIICIJOBAHUAMU B 6I/IOJ'IOFI/II/I,
pelaeMbIMH €10 pobIeMaMy, METOI0JIOTHEH OHOIOTHYECKOro UCCIeI0BaHUs, IPOBECHHS
HKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUM, PEIICHNsT ONOJIOTMYECKNX 33124, MOJCTHPOBAHHUS
OMOJIOrNYECKHX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHE Y 00YYAIOMIMXCS IEHHOCTHOTO OTHOIIEHUS K KUBOW MIPUPOJIE B IIEJIOM H K
OTJICNIbHBIM €€ 00BEKTaM U SBJICHUAM; (POPMHUPOBAHHUE SKOJIOTUUECKOM, TCHETHIECKOM
TPaMOTHOCTH, OOIIEH KyJIbTYPhI TOBEJICHUS B PUPOJIC; MHTETPAIIUN €CTECTBEHHO-HAYUHBIX
3HAHUM;

npuoOpeTeHne 00yJaroUMMUCA KOMIIETEHTHOCTH B PAallMOHAIbHOM MPHUPO/IOIIOIB30BaHUN
(cobnroneHre mpaBuil HOBEIEHUS B IPUPO/JIE, OXPaHbI BUJIOB, 3KOCUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBbS U 370POBbS OKPYKAIOIIUX Jr0/IeH (COOM0AeHUS Mep
npouIakTUKU 3a00s1eBaHul, oOecrieueHre 0€30MacHOCTH JKU3HEAEATEIbHOCTU B
Ype3BhIYAIHBIX CUTYALMSX IPUPOIHOTO M TEXHOIEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUN M YMEHUH B MOBCEIHEBHON )KU3HU;

CO3JJaHUE YCIIOBUH JJI1 OCO3HAHHOTO BHIOOPA 00YYaIOIINMICS MHIUBHyaTbHON
00pa3oBaTesIbHOI TPAaeKTOPUH, CIIOCOOCTBYIOIIEH TocaeaAyoneMy IpodhecCHOHAIbHOMY
CaMOOIIPEIeICHUI0, B COOTBETCTBUU C MHAMBUYaTbHBIMU HHTEPECAMHU U TOTPEOHOCTAMU
peruoHa.

O01m1ee YKco YacoB, OTBEICHHBIX HA M3yYeHUE OHMOJIOTHH Ha YIITyOJICHHOM YPOBHE CPEIHETrO
obmiero oopazoBanus, coctapisieT 204 yaca: B 10 ximacce — 102 ygaca (3 gaca B Heeno), B 11
kiacce — 102 vaca (3 gaca B HeZeII0).

O160p opranuzanioOHHBIX POPM, METOIOB U CPEACTB O0YUEHHSI OMOJIOTUU OCYILIECTBIISIETCS C
y4€TOM crieln(UKH ero CoIepKaHMsl U HAIPaBJIE€HHOCTH Ha MPOI0JKEHNE OMOIOrMYECKOTo
00pa30BaHuUs B OPraHU3ALUAX CPETHETO NMPOPECCHOHAIBHOTO U BBICHIET0 00Pa30BaHMSL.

O0s13aTeNbHBIM YCIOBHUEM TP 00y4eHUH OUOJIOTHUHU Ha YTIyOJIEHHOM YPOBHE SIBIISIETCS
MPOBECHUE JTA0OPATOPHBIX U MPAKTUIECKUX paboT. Takxke ydacTre o0ydarommxcs B
BBITIOJTHEHUH MTPOCKTHBIX U y4eOHO-UCCIIEIOBATEIILCKUX PabOT, TEMATHKA KOTOPHIX
OTIpe/ieIIIeTCs yYUTENEeM Ha OCHOBE MMEIOIIMXCSI MAaTEpUAIbHO-TEXHUUYECKHX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBHH.



COJEP)KAHUE OBYYEHUA

10 KJIACC

1 | buosorus kak Hayka

2 | )KuBble CHCTEMBI U X H3yYCHUE

3 | buomnorus kieTku

4 | XuMuueckas OpraHu3aiisi KIeTKU

5 | Crpoenue u GyHKIUH KICTKU

6 | OOMeH BellecTB U MPEeBpaICHUE SHEPTUHU B KIIETKE

7 | HacnenctBennas nndopmaius u peaausaius e€ B KIeTKe

8 | JKusHeHHBIN UK KIETKA

9 | Crpoenue u GyHKIIMN OPTaHU3MOB

10 | Pa3mMHOXeHHE U pa3BUTHE OPTaHU3MOB

11 | 'eneTrka — HayKa O HACJIEJCTBEHHOCTH ¥ N3MEHYHBOCTH OPTaHU3MOB

12 | 3akoHOMEPHOCTH HACIEICTBEHHOCTH

13 | 3akoHOMEPHOCTH U3MEHUUBOCTH

14 | T'enetuka yenoBeka

15 | Cenexuumst OpraHu3MOB

16 | BUOTeXHOJ0TUsl U CHHTeTHYecKasi OMoJI0Tus

11 KJIACC

1 | 3apoxeHue U pa3BUTHE SBOJIOIMOHHBIX MPEICTABICHUH B OMOJIOTHU

2 | MUKpO3BOIIONHSA U €€ Pe3yIbTaThl

3 | MakposBorous U e€ pe3ynbTaThl

4 | TIpoucxosxJeHue U pa3BUTHE XKHU3HHU Ha 3emiie

5 | [IpoucxosxaeHue yeaoBeKa — aHTPOIOTEHE3

5 DKOJIOrusl — HayKa O B3aUMOOTHOLICHHSIX OPTraHU3MOB U
HAaJIOPraHU3MEHHBIX CUCTEM C OKPYXKAIOUIEH CpeIon

7 | Opranu3msl u cpesia OOUTaHUS




8 | Dxosorus BUIOB M MOIMYJISITHI

9 | Dkosorusa coodImECTB. DKOJIOTHUYECKUE CUCTEMBI

10 | buocdepa — rimodanpHAS FIKOCHCTEMA

11 | YenoBek u okpyxaroiias cpeaa

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOCHHS 00YJIarOITUMHUCS ITPOTPaMM
CpellHero o0uiero 00pa3oBaHus: JIMYHOCTHBIE, METAIIPEIMETHBIC U MIPEMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOSHUS IPOTPAMMBI 110 OMOJIOTUU BIICTICHBI
CJICAYIOININE COCTABJISIONINE: OCO3HAHNE 00YJaIOMUMHUCS POCCUHUCKON T'PayKIaHCKOM
HUJIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIIPEICTICHUIO,
Haiuyue momueayuu K 00y4eHuro OUOJIOTHH, yeleHanpasieHHoe pa3eumue BHYTPEHHUX
yOEXKIeHUI TUYHOCTH HAa OCHOBE KJTIOUEBBIX IICHHOCTEHW U NCTOPUUECKUX TPATUITUN Pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCHb U CNOCOOHOCHbL OOYIAIOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH JIeATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMHU YCTAHOBKaMH, MIPUCYIIUMH CUCTEME
OMOJIOTHYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOTIOTUUECKOU KYIbTYPHI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH )KU3HECHHBIC MJIaHBL.

JIMYHOCTHBIE Pe3yNIbTAaThl OCBOCHHSI MPOTPAMMBI IO OMOJIOTHUHU TOCTUTAIOTCS B €IMHCTBE
yqe6H0171 7 BOCITMTATEILHOM ACATCIBHOCTH B COOTBCTCTBHUHU C TPAaAUIINOHHBIMHA pOCCHﬁCKI/IMH
CONMNOKYJIBbTYPHBIMH, UHCTOPUYCCKUMU U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATBIMU B
oOm1ecTBe MpaBUIaMi U HOPMaMU MOBEJIEHUS M CIIOCOOCTBYIOT MpolieccaM CaMOTIO3HAHUS,
CaMOBOCITMTAaHUA U CaMOPAa3BUTHsA, PA3BUTHUA BHYTpeHHel\/II MMO3UIHHU JIMYHOCTH, ITATPUOTU3MA U
YBAXXEHMS K 3aKOHY U IIPABOIOPAAKY, YE€JIOBEKY TPY/a U CTapILIEMy ITOKOJIEHUIO, B3AUMHOI'O
yBa)KEHUs1, OEPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO U TPAJAULIUAM
MHOTOHAIIMOHAJIBHOTO HapoAaa Poccuiickoi denepanunn, NpUpOAE U OKPYKAIOLIEH Cpelie.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS yueOHOTro peamera « buonorus» J0mKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIUXCsl pYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH
MO3UIUEN IMYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX
yOexXIeHH, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM [IEHHOCTSM POCCHICKOT0 00I11eCTBa,
pacIIMpPEHHUE JKU3HEHHOTO OIIBITA U OIBITA JEATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHON E€ATEIIBHOCTH, B TOM YUCIIE B YAaCTH:

METAIIPEJMETHBIE PE3YJIbTATbHI

MertarnpeMeTHbIE pe3yIbTaThl OCBOCHUS yueOHOTro mpeameTa «buosorus» BKIIOYAloT:
3HaYMMble U1 (POPMUPOBAHHS MUPOBO33PEHUS 00YUAIOLINXCS MEKANCLUIUIMHAPHBIE
(MexIipeIMEeTHbIE) O0LIEHaAYYHbIE TIOHATHUS, OTPAKAIOIINE LEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienn(puKy METOI0B O3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTus,
SBJIEHUE, MPOIIeCC, CUCTEMa, HayYHbIN (aKT, IPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICIOBAHKE, HAOIIO/IEHIE, U3MEPEHHUE, SKCIEPUMEHT U IPYTUe); YHUBEPCATbHBIE



y4eOHbIe JeiicTBUs (T03HaBaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), OOeCIeunBarOIINe
(dbopmupoBanre HyHKINOHATHHON IPAMOTHOCTH U COI[MATIBHON KOMITETCHIINN 00YJarOIIUuXCs;
CHOCOOHOCTH 00YYaIOLIUXCS HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUILIIMHAPHBIE,
MHPOBO33PEHYECKHE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE JEHCTBHS B I03HABATEILHON U
COLIMAJIBHON ITPAKTHKE.

B pesynbrate u3ydeHus: OM0JIOruU Ha ypOBHE CpeHero o0uiero 00pa3oBaHus y 00y4aromerocs
OynyT chopMUpOBaHbI I03HABATEIbHbIE YHUBEPCAIbHbIE yUeOHbIE eiicTBuS,
KOMMYHHUKATHBHBIC YHHBEpPCAJIbHBIC yIeOHBIC ACWCTBUS, PETYISITUBHBIC YHUBEPCATLHBIE
y4ueOHbIe JIeCTBUS, COBMECTHAS I€ATEIBHOCTb.

MeTtanpeamMeTHbIe Pe3yIbTaThl OCBOCHHS POTPaMMBbI CPEIHEr0 00IIET0 00pa30BaHUS JOIKHBI
OTpaXkaTh:

INPEIMETHBIE PE3YJIbTATHI

[IpenmeTHbIEe pe3ynbTaThl OCBOCHHUS COJEp)aHus ydyeOHoro npenmeta «buomorus» Ha
yri1yOJnEHHOM ypOBHE OpUEHTHPOBAHBI HA oOecreyeHne NpoGUIbLHOro 00y4eHus 00yJaromuxcs
O6uosiornu. OHU BKIIIOYAIOT: crienu(puuecKue s OMOJI0rMM Hay4HbIe 3HaHUS, YMEHUS U
CHOCOOBI ACWCTBHUI M0 OCBOSHUIO, UHTEPIPETAIMH U TPEOOPa30BaHHIO 3HAHUH, BUIIBI
NeSITEIbHOCTH IO MOJYYEHUIO HOBBIX 3HAHUM U MX MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX, a
TaKXKe B PeaJbHBIX )KU3HEHHBIX CUTYyaIMsX. [IpeIMeTHbIE pe3yIIbTaThl MPEICTaBICHBI IO TOAaM
U3YUYEHHUS.



YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus, 10 krace/ Aradgonosa U.b., Cusormnazos B.U., O0miecTBO ¢ orpaHUYEHHOM
0TBETCTBEHHOCTHIO «JIPODAY; AkironepHoe obmiecTBo «M3narensctBo «lIpocserienner

* buonorus, 10 knace/ Baxpymes A.A., Kopxenesckas M.A., [Tyroskun A.I1., [TyroBkuna
H.A., CxBopuioB I[1.M., O611ecTBO ¢ orpaHHYEHHON OTBETCTBEHHOCTHIO «banaccy»

* buonorwus, 10 xnacc/ Beicorkas JI.B., [Isivmui .M., PyBurackuii A.O. u npyrue; moj
penakuueit lllymuoro B.K., Ipimmmuna I'.M., AkunonepHoe o6miectBo «M3narenbcTBo
«IIpocBemieHue»

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue; moj
penaxiueit [Taceunuka B.B., AkimonepHoe o6mectBo «M3garensctBo «IIpocBemenuey

* buonorwus, 11 knace/ Aradonora M.b., CuBornazos B.W., O6mecTBO ¢ orpaHidYeHHON
0TBEeTCTBEHHOCTHIO «J[PODA»; AkumonepHoe obmiectBo «M3narenbctBo «IIpocBenieHne»

* buonorus, 11 knace/ bopoaun I1.M., Aemvinur .M., Cabauna O.B.; mon penakmueit
[Iymuoro B.K., Aemvmmuia I'.M., AxkunonepHoe o6miectBo «M3narensctBo «IIpocBenienner
* buosnorus, 11 knace/ Baxpymes A.A., EcekoB K.1O., ITyroskun A.IL, ITyroskuna H.A.,
Ponuonosa E.N., CansuukoBa E.W., OG1iecTBO ¢ OrpaHUYeHHONW OTBETCTBEHHOCTHIO «banmaccey
* buonorus, 11 kmace/ [Naceunnk B.B., Kamenckuii A.A., Py6rio A.M. u npyrue; moj
penakiueii [Taceunnka B.B., Akironepnoe obuiectBo «M3narensctBo «lIpocBemienue»

* buonorusi. buonorudeckue cucremsl u nporeccol, 10 kmace/ Tepemos A.B., IlerpocoBa P.A.,
O61mecTBo ¢ orpanudeHHOi oTBeTcTBeHHOCTHIO « MO MHEMO3HWHA»

* buonorus. buonorudeckue cucreMsl u nporieccel, 11 kmace/ Tepemos A.B., IletpocoBa P.A.,
O6miecTBO ¢ orpannueHHON 0TBeTCTBEHHOCTHI0 « MOl MHEMO3MHA»

* buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonTos C.I"., Conun H.I.,
3axapona E.T.; mox penakiueit 3axapona B.b., O0mecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe obmecTBo «M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHAJIBI UISA YYUTEJIA

1. buonorwus. 10 knacc: yue6. 1 o0ieoOpa3oBat. opraHu3aiuii: yriayoi. ypoBeHb/
[IL.M. Bopoaun u np.]; nox peaakuuei B. K. lymuoro u I'. M. Ipimmuna. — M.:
IIpocsemenue, 2020.

2. buonorms. 11 xnacc: yue6. miis 06meodpa3oBaT. OpraHu3aliii: yriy0s. ypoBeHb/
[II.M. Boponun u ap.]; nox penakuuei B. K. llymuoro u I'. M. IpiMumima. — M.:
[Tpocsemienue, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru



http://www.sbio.info
http://www.darwin.museum.ru

IHHOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMMmbl TO OHUOJIOTHH TEOPETHUYECKYIO OCHOBY JIJIst
OTIpEJICNICHHsI TOAXO0J0B K (OPMUPOBAHUIO COJEPNKAHUS ydeOHOro mpeameTa
«buonorusa» cocraBwiM: KoHuenryaiaeHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JIeH, COJEp>KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUN K YPOBHIO TTOJITOTOBKH BBIITYCKHUKOB, TTOJIOKEHHS 00 OOIIHUX HEJSIX H
NPUHINIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmero oOpazoBanuss B Poccuiickoit @Denepaiuu, a TakXKe IMOJOXKEHUSI O
cnenuduke 6uonoruu, €€ 3HaYeHUH B MO3HAHUU >KMBOU MPUPOABI U 00ECTICUEHUH
CYIIIECTBOBAHMS YeloBeUeCKoro obOrmiecTBa. COriacHO Ha3BAaHHBIM TOJIOKCHHUSIM,
OTIpeIeICHBl OCHOBHBIC (DYHKIIMH IMTPOTPAMMBI TI0O OMOJIOTHH | €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu Jaér MOpeNCTaBIEHUE O LENIx, 00 oOmei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS M PA3BUTHUA OOYYAIOIIMXCA CpPEICTBAMU
yueOHoro mpeamera «buonorusi», ompenenser o00s3aTeNbHOE MPEAMETHOE
cCollep)KaHWe, €ro CTIPYKTYpY, pacmpeneieHue I0 pasaeinaM H  TeMmaw,
PEKOMEHyEeMYIO TTOCIIEIOBATECILHOCTh M3yUEHUsT y4eOHOro Marepuaia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa3oBaTeIbHOTO
npoliecca, BO3PacTHBIX 0COOEHHOCTEH 00yJarOIuXCs.

B mnporpaMmvMe 1m0 OuoMOrMM TaKXe YUYUTHIBAIOTCS TpPeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U IPEAMETHBIM pe3yibTaTamM
o0yyeHus B (HOPMHUPOBAHMHM OCHOBHBIX BHIOB Yy4eOHO-ITIO3HABATEIbLHOU
NeATENHbHOCTH/YIEOHBIX JEHCTBUN OOYyYaIOIMUXCS TIO OCBOCHHUIO COJEpKAHUS
OMOJI0rNYECKOro 00pa3oBaHMs.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIi ypOBEHB) peaii30BaH
NPUHIMI T[PEEMCTBEHHOCTH B H3y4Y€HUU OWONOruu, Ojarojaps 4emy B Hei
IPOCMATPUBAETCS HAMPABICHHOCTh HAa Pa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMHUpPOBAaHUEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PCHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTHYECKOTO MBIIICHUS, PEACTABICHUI O 3J0pOBOM
o0Opa3e XKM3HH M OEpEeKHBIM OTHOLIEHHWEM K OKpYXKalolleld MPUPOIHON cpene.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIEeOMOIOTUYECKUX TEOPUH, a TakKe 3HAHUU O
CTPOCHUH JKMBBIX CUCTEM PA3HOT'O PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B



HUX MPOILIECCOB B Mporpamme no OWOJIOTMH YAEIEHO BHHUMAaHHE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUI B MOBCEAHEBHOM KU3HM ISl PEIICHUS IPUKIAAHBIX 3a7a4, B
TOM 4HCIie: NMPOMUIAKTUKU HACIEJACTBEHHBIX 3a00JIEBaHMI 4YENOBEKa, MEIHNKO-
T€HETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS 9KOJIOTMYECKU
1eIeco00pa3HOro TMOBEIEHUS B OKpYXKAIOIIEH MNpPUPOIHOM cpene, aHaius3a
BIIMSIHUSL XO3SIUCTBEHHOM JESTENIbHOCTU YEJIIOBEKAa HAa COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX PKOCHUCTEM. Y CUJICHHE BHUMAHUS K MPUKIAJIHON HAIPABIECHHOCTH
ydeOHOro npeaMera «bHOIOTHsS» MPOAUKTOBAHO HEOOXOIUMOCTHIO 0OECTICUeHUs
YCIIOBUM ISl PEIIeHHs] OAHOM M3 aKTyaJbHBIX 3a/lay IIKOJbHOTO OMOIOrHYeCcKOro
oOpa3oBaHus, KOTOpas mpennonaraer (opmMupoBaHue y 0Oydarouuxcs
CIIOCOOHOCTH QIaNTHUPOBAThCA K HW3MEHEHHUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHEe cpefHero oOiero oOpa3oBaHUA 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (GopMUpOBAHUE y OOYUYAIOIIMXCA MPEIACTABICHUN O
HAY4YHOW KapTUHE MHUpa, paclIUupseT U 0000IlaeT 3HaHUS O KUBOH IpuUpoje, €€
OTJINYUTEIBHBIX NPU3HAKaX — YPOBHEBOW OpPraHM3allMd W DBOJIIOLNH, CO3MAET
yCIIOBUS  JJisi:  TO3HAHMSI  3aKOHOB  JKMBOM  MPUPOABI,  (OPMUPOBAHUS
(GYHKIIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOrO M 0Oe3omacHoro oOpasa
KU3HU, SKOJIOTMYECKOr0 MBIIUICHHUS, IEHHOCTHOI'O OTHOLIEHUS K )KMBOM MPUPOJIE
U YEJIOBEKY.

Bosnbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEIICHUs BOCTIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  odmero  oOpa3oBaHus,  COLMATU3ALUU
oOyuaromuxcs. M3ydyenne 6monorun obecrneynBaeT yciaoBHs JUisl (hOPMUPOBAHMS
WHTEJUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPbI, CIOCOOCTBYET MHTErpalli OUOJIOTHYECKUX 3HAHUU C
MPEICTaBICHUSAMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpaduu. HazBaHHble MONOXKEHHUS O MpeJHA3HAYCHUHU Y4eOHOro MmpenMera
«buonorus» cocTaBWIM OCHOBY JUIsl ONpeNeNieHUs IMOAXOAOB K OTOoOpy H
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHOrO B Iporpamme Io
Ounosoruu.

Ot16op conmepkanusi yueObHoro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3UIMUA KyJIbTYpOCOOOpPAa3HOrO0 MOJXO0Jd, B COOTBETCTBHH C
KOTOpPBIM OO0yYaromuecss JOJKHBI OCBOMTh 3HAHUS M YMEHHUSA, 3HAUYUMBIE [IJIS
dopmMupoBaHusi 00IIEH KyIbTYpbl, OMNpEACIAIONIME aJeKBAaTHOE IIOBEICHHE
YeJIOBEKa B OKpPY’Karolled MPUPOIHOU cpejie, BOCTpEOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUecKoi aesrenbHOcTH. Ocoboe MECTO B 3TOM CUCTEME 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEPKaHUsI, KOTOPbhIE CIy>KaT OCHOBOM JJIsi (hopMUpOBaHUS
MPEACTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KAapTUHE MHpA U



LHEHHOCTHBIX  OPHEHTAlUAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHU3allUu
OMOJIOTUYECKOro 00pa30BaHMS.

CrtpykTypupoBaHHE cOAEpX)aHUs y4yeOHOro Marepuajla B Mporpamme Io
OMOJIOTMH OCYILECTBIEHO € YYETOM NPHOPUTETHOrO 3HAYEHUS 3HAHUNA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOUM MPUPOABI, O €€ YPOBHEBOM OpraHu3aluu U
ABOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHoro npenmMera «buonorus»
BBIJICJIEHBI CIEAYIOIINE COAEpKaTeabHble TUHUMU: «buomorus kak Hayka. MeToabl
HAy4yHOro mno3HaHus», «Kierka kak Ouonoruueckas cucremay, «OpraHusM Kak
Oouosnoruyeckas cucrema», «CucrteMa M MHOrooOpasue OpraHu4ecKOro MHpay,
«OBOJIIOLUS KUBON MPUPOBI», « IKOCUCTEMBI U IMIPUCYIUE UM 3aKOHOMEPHOCTH .

Ienr m3yuenuss yueOHoro mpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYyYalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIMOHAIbHOU
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra M NOPUOOPETeHHE YMEHHI
UCIIOJIb30BaTh ATH 3HAHMUS MJII TPAMOTHBIX JIEUCTBUM B OTHOLIEHWH OOBEKTOB
KUBOI NPUPOJBI U PELIECHUS PA3IUYHbIX )KM3HEHHBIX MTPOOJIEM.

JlocTrkeHue 1enu u3ydeHus: ydyeOHoro npeamera «buonorus» Ha 6a30BoM
ypOBHE 00€CTeurBaETCs pEUICHUEM CIEYIONIUX 3a1a4:

OCBOEHHE OO0YYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJIOTMYECKHUX TEOpHUSIX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYKAIUX OCHOBOMU
Uisl OpMUPOBaHUS TPEJCTABIEHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAYyYHOTO MO3HAHUS, CTPOCHUH, MHOIOOOPa3uu U OCOOEHHOCTSIX >KMBBIX
CUCTEM PA3HOI0 YPOBHS OPTaHMU3ALMH, BBIAAKOUIMXCS OTKPBITHIX U COBPEMEHHBIX
HCCICAOBAHUSIX B OMOJIOTHH;

dopMupoBaHuE y OOYYaIOIIUXCS IMO3HABATENbHBIX, HWHTEUIEKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHANIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, WAEH U MOAXOAOB K H3YYEHUIO KUBBIX CHUCTEM
Pa3HOI0 YpOBHS OpraHHU3alUK;

CTAaHOBJICHHE Yy oOOydarommxcsd oOIed KyabTypbl, (YHKIHOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa JKMBOW NPUPOABI HA OCHOBAHMM 3HAHUH M OIbITa, MOJTYYEHHBIX IPHU
U3Y4YEHUU OUOJIOTUY;

dbopMupoBaHue Yy OOYyYalOIIMXCS YMEHUW WILIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTUYECKUX 3HAHUM B TMPAKTHUYECKOW JCSATENbHOCTU YEIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOIOT U

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH ITO3HAHMSI YEIOBEKOM >KHBOMU
IPUPO/IbI, HEOOXOAUMOCTH OEPEKHOI0 OTHOIIICHUS K HEH, COOJII0/IEHUS STUYECKUX
HOPM NP NPOBEACHUH OMOIOTHYECKUX HUCCIIeI0OBaHU;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsI TOBBILIEHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYpBI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHUE PUOOPETEHHBIX 3HAHUNA U YMEHUU B MMOBCEAHEBHOW >KM3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITENILHOCTHU M0 OTHOIIEHHUIO K OKPY>KAIOIIEH cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHWE U COOJIIOJICHHE Mep NPOPUIAKTUKU
3a0oeBaHuM.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», uzydyaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI 00S3aTE€NbHBIM y4E€OHBIM MPEIMETOM, BXOISIINM B
cocTaB IpeaMeTHoN 00macTh «EcTecTBeHHO-HAYYHbIE TPEAMETHI».

JI1st u3yueHust OMoJ0ruM Ha 0230BOM YPOBHE CpeIHEr0 0011ero o0pa3oBaHuUs
otBoauTcs 68 dacoB: B 10 kmacce — 34 vaca (1 yac B Henemo), B 11 kimacce — 34
yaca (1 gac B Henemro).



COIEPKAHUE OBYUEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Owonormm B (opMUpOBaHMHM COBPEMEHHON HAyJYHOW KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeToibl MO3HAHUS KUBOM MPUPOIBI (HAOTI0IEHUE, SKCIIEPUMEHT, OMMCAHNUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Mennens, H. K. Konbros, Ix. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble M NpaKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30BaHHE pa3IMYHBIX METOIOB IPHU
U3YYCHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHust ouosioruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6HocucTeM U X pa3HooOpa3ue. YpOBHU OpraHu3alud OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHiT), Onoc(epHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHYECKAN COCTAB KJIETKU. XHWMHUYECKUE DIJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpAJIbHBIX BemlecTB B KieTke. l[lomnepikanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOWM MOJIeKyJbl (TIepBUYHAS, BTOPHUYHAsl, TpPETHUYHAs U
YeTBEpTUYHASL CTPYKTypa). XHUMHUYECKHe CBoWcTBa OenkoB. buonoruueckue
(GyHKIMM GENKOB.



®depmeHTH — Ouojoruueckue Karanuzatopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHTsl. BuTaMuHbI.
OTanuns PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VYraeBoabl: MoHOcaxapuabl  (TJOK03a, pudbo3a U Je30KCupudo03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
LeJUT0103a). bruonornyeckue QyHKIMK yIiE€BOIOB.

Jlumuael:  Tpurmunepunabl, Qochomunuapl, crepouabl. [ uapoduIbHO-
ruapopoOHble cBoiicTBa. buonormyeckne @ynkuun aunuaoB. CpaBHEHUE
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBBIX KHCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u dpynkmuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Knerounas teopus — npuMep B3aUMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak wnenoctHas »kuBass cuctema. OOmme NpHU3HAKA KIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oernka.

Tunbl KJeTok: 3ykapuoTHyeckas W mpokapuoruyeckas. OcobOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

IToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, UX
¢ynkuuu. [1na3zmarnueckas memOpaHa, e€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMeMmOpanHbie opraHounbl kieTku: OIIC, ammapat [Nombmxw,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOWABl KJIETKH: MUTOXOHIPWH, IUIACTHUIBIL.
[Tpoucxoxnenne MUTOXOHApWM u TacTua. Bunmel mmactun. HememOpannbie
OpraHOMJIbl KJETKHA: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuku. OyHKIUHA OpraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynsaropHblii 1IeHTp KJeTku. CTpoeHue snpa: siaepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiaen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKMX DJIEMEHTOB B  HEKHBOU
npupoje», «PacnpeneneHne XuMUYeCKuX 3JIEMEHTOB B JKUBOU IPUPOIEN.

Tabmuiel u cxembl: «llepuoandeckass TabaUIAa XUMHUYECKUX JIIEMEHTOBY,
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «HyknennoBbie kucinotel. JJHK», «CTpoeHune Moaekybl



AT®», «CtpoeHue syKapuOTHUECKOW KIETKW», «CTpOeHUE KUBOTHOU KIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE MPOKAPUOTUYECKOU KIETKHUY,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHME MJiA MPOBEACHHS
HAOJIIOJICHUM, WM3MEPEHUM, SKCIEPUMEHTOB, MHUKpOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTadIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlaboparopHasi pabora No 2. «lM3ydeHue CTpPOEHHS KIETOK pacCTEHUH,
KUBOTHBIX U OaKTEpHil MOj] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpENapaTax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIUA (PHEPreTUUYeCKUii OOMEH) — JB€ CTOPOHBI €IMHOTO IMpollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Poib dhepMeHTOB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas u TeMHoOBasg (Qa3pl (oTocuHTe3a. Peakiuu
dorocunTeza. dpdexTuBHOCTH PoToCUHTE3a. JHAUCHHE (HOTOCUHTE3A IS JKU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEeMOCHUHTE3UpYIolue OaKkTepuu. 3HAUCHHE XEMOCHUHTE3a IS
KU3HU Ha 3eMIIE.

DHepreTnuecknii oOMeH B KJeTke. PacimerieHue BeIecTB, BBIJCICHUE H
AKKyMYyJIIDOBAHUE DJHEPruuM B KIETKE. OTallbl JSHEPreTUYECKOoro oOMeHa.
I'mukonus. Bpoxkenwe u ero Buabl. KuciopogHoe OKHCIEHUE, WU KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. D} bheKTUBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peaknum wmaTpuuHoro cuHre3a. I'eHermueckas wuHpopmauus u JIHK.
Peanuzanusi reHerudeckoil uHpopManuu B KJIETKe. [ '€HETHYECKUH KOA U €ro
cBorictBa. Tpanckpuniusa — maTpuusblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3
Oenmka. Otanbl TpaHchsnuu. KommpoBanue amuHOKMCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedumura yenoseka (BUY) — BozOyaurens CIIM/a.



OOpaTHas  TpaHCKpHUIILIMSI, peBepTaza W uHTerpaza.  IIpodunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Metaboauzmy», «MUTOXOHIPUSY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JJHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/a,
Oakrepuodaray, «Pemnukarus JTHK.

O6opynoBanue: Moaenu-antukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHbIii MK, WM JKU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Pemnukaruss — peaxius MaTPUUYHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: [ICJICHUE HAABOE, I[MOYKOBAHHE OJHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
IToBenenue xpomocom B Meino3e. Kpoccunrorep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTO30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, racTpyisanus, opraHorenes. IloctamOpuonanbHOE pazBuTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (HDaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC
YpOICTBA.

Poct u pasButue pactrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue xkieTku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerouneiii mukiny, «Pemnmukamus JHK», «Mutos»,
«Mernosy, «lIpssmoe n HenpsIMOe pa3BUTHE», «l aMeTOreHe3 y MiIECKONUTAKUIIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMIATAOLIEro», «SlinekneTka miuekonuraroniero», «Kapuoknues B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEb-alIuiuKanusa «JleneHue KIEeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

JlaboparopHass pabora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeruku. Mcropus pa3sutus reHeTUKd. Ponps nuronoruu
U ASMOPHUOJIOTMM B CTAHOBJICHUM T'€HETUKHU. BKilal pocCUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE€ TEHETUKUW. MeToApl TEeHETHKU (TUOPUI0I0TUYECKUH,
[IUTOTEHETUYECKUNA, MOJICKYJISIPHO-TeHeTUYeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIE/IOBAHUSI MPHU3HAKOB, YCTAaHOBIEHHbIE . Menaenem.
MonorubpugHoe ckpeluBaHue. 3aKOH €AUHO-00pa3usi TUOPUIOB TEPBOTO
nokonenus. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPacCUICIUIEHUS MPHU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JluruOpuHoe  CKpellMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJEOBaHUS
npu3HakoB.  LluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHnue aHATM3UPYIOLIET0 CKPEMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIJIECHHOMY HaclleJOBaHUIO TeHOB. HapyllieHue cuersieHusi TeHOB B pPe3ysbTaTe
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosa. XpOMOCOMHOE OMNPEACIICHUE MOJia. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMoraMeTrHble W TreTeporaMmeTHeie opraHu3mbl. HacnenoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuum npusznaka. KoanuecTBEHHBbIE M KAUYE€CTBEHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, wid TeHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOMHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTallMOHHAs W3MEHYMBOCTh. Kitaccudukarus MyTamnuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBbIE METOAbl T€HETUKU
YeJI0BEKA: T€HCAIOTHYCCKUM, OU3HEIOBEIN, IIUTOrCHETHUYCCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOLIBIO
[II1P-amanm3a. HacneacTBeHHnsie 3a00lIeBaHUS dYelIOBEKAa: T'CHHBIC OOJIC3HHU,
00JIe3HH C HACJIEICTBEHHOM NpPenpacroioKeHHOCTbIO, XPOMOCOMHbIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAUIIMHCKON
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOrMOpHUIIHOE  CKpelIMBaHUE U €ro
LIUTOr€HETUYECKAS] OCHOBa», «3aKOH pACIICIUICHHS W €ro LUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «J/lurubpumHoe  CKpenuBaHue,
«{uTomorudyeckue OCHOBBI JTUTUOPUTHOTO CKpELIUBaAHUAY, «Menosy,
«B3auMopeicTBie aUIeNbHBIX T'€HOB», «l'€HeTHYeCKHe KapThl PpPACTEHUH,
KUBOTHBIX U YeENIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEpPHOCTH HAacCJEeIOBaHUs,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl 4YenoBeka W JKUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukainmonHas uU3MeHYUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeruka rpymnn KpoBu», «MyTalmoHHasi U3MEHUYHUBOCTH).

OO6opynoBanue: Mojaenu-anuiMKanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe nmomuHupoBanuey, «Jurnbpumnoe ckpemmBanue», «llepexpéct



XpPOMOCOM», MHUKPOCKON H MuUKponpenapar «Jlpozoduna» (Hopma, MyTaiuu
(GbOpMBI KPBUILEB U OKPACKH TeNa), repbapuit «I opox mMOoCEeBHOM.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

JlaboparopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

JlaGopartopnas padora Ne 6. «M3ydeHne MoaudUKAIIMOHHON U3MEHYMBOCTH,
MIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAINU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekunst opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOILECC. 3apOXKIAEHUE CENEKIUU U JOMECTUKALUS.
VYuyenne H. W. BaBunoBa 0 IeHTpax TMNPOUCXOXKICHHUS W MHOTroo0Opas3us
KYJIbTYpHBIX pacTeHuil. LIeHTpbl MPOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CoOpT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METOIbI CeleKMU. MaccoBbIM U MHAUBUIYAIbHBIA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa SKCcTepbepa. bIM3KOpoICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rudpuaHas cuia. HepoacTBeHHOE CKpelIMBAaHUE — ayTOPHIMHT.
Otrnanénnas rtubOpuausamus u €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
[IOJIyYCHUE TOJUIUVIOUAOB. JIOCTMKEHHSI CEJIEKLIMU PACTEHUM, JXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pexkomOunantHod JIHK wu tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W 3Tudyeckue  mpoodisembl. MO —  reHeruyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

IToptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmuuel u cxembl: kKapra «lleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[lopojbl 1OMalIHUX KUBOTHBIX», «COpTa KyIbTYPHBIX
pacrenuity, «Otnanénnas rudpuauzamnusy», «Padorsl akanemuka M. @. MiBanoBay,
«[Homumnougus», «OO0bekThl OMoTexHONOTHNY, «KileTouHbIe KYyJIbTYpbl H
KJIOHHpOBaHue», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKH TUIOJ0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOABl M JOCTHIKECHHS CEIEKLIMH DPAacTeHUN H
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOMCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34ICTBO, J1a0OpaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoOIIHOHHAS OHOJIOTHS.

[Ipeanocbulku BO3HUKHOBEHHSI JBOJIOIMOHHON TEOPUHU. DBOJIOIMOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTMHU U APYTHUX HAYK.

CBuzerensctBa 3BoMonUU. [laleoHTOIOrMYECKHE: TOCIIEI0BATEIBHOCTD
MOSIBJICHUSI BUJOB B MaJl€OHTOJOTUYECKON JICTONMHCH, TEPEXOIHbIE (OPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHUE: CXOJACTBA W Pa3jauuMs SMOPHOHOB pa3HBIX BUOB
NO3BOHOUYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHE: TOMOJIOTHYHbIEC, aAHAJIOTHYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OMMYECKHX MyTeH y BCEX
OpraHU3MOB.

OomononHast teopust Y. JlapBuna. IlpennochuUiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI 3BOMIONMHU BHIOB 1o JlapBuHy (HM30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

Muxkpoasomntorus. [lomymnsiius kKak eAuHUIA BUIa U BOJIOINH.

JBmkymme cuibl ((pakTopbl) SBOMIOLMHA BUIOB B MHpupoae. MyTalnoOHHBIN
npouecc M KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
redoB. M3omsauust u Murparusi.

EctecTBennbiit orO0op — HampaBistonuii ¢dakrtop sBoionun. DopMbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB KAk pe3yibTaT 3Bodouud. [Ipumepsr
MPUCTIOCOOJICHU Y OpraHu3MoB. ApoMopG03bl U UINO-a 1Al TALIUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduaeckoe, IKOJIOTHIECKOE.

MakpoosBomonus. DopMbl  HBONIONUU:  (uUIeTHYeCcKas, IUBEpreHTHas,
KOHBEpreHTHasl, napasuiesibHas. HeoOpaTuMocTh 3BONTIOIUH.

[IpoucxoJIeHHEe OT HeClEeUUaIu3UupOBaHHBIX NMpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. Ceepiios.
Tabmump! 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apObIIIn

MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI  3a
cymectBoBanuey, «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB pacTEHU,
«MHoroo6pasue  TOpoA  KUBOTHBIXY, «[lomystuuny, «MyTtannoHHas

U3MEHUYUBOCTHY, «ApoMopdo3sl», «amoamanramum», «OOmas aereHepanusy,
«/IBmxymue cunbel sBomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpaduueckoe BUm000pa3zoBaHmey, « IKOIOTHUECKOE BUA000pa30BaHUE.

OOopynoBaHHe: KOJUIEKIMSI HAaCEKOMBIX C Pa3JIMUHBIMU TUIAMU OKPAaCKH,
HA0Op TUIOJIOB W CeMsiH, Kojuiekius «lIpuMepnl 3alIUTHBIX MPUCIIOCOOJICHUN Y
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KouieKnus «DOpMBI COXPAaHHOCTH
VMCKOMAEeMbIX JKMBOTHBIX W pacTeHWi», Moaenb amuiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKpompenapaT «/pozoduna» (Hopma, myranuu (GOpMbl KPbUIBEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Jlaboparopnasi pabora Ne 1. «CpaBHeHue BHUAOB IO MOpP(]OIOrHYecKOMy
KPUTEPHUION.

Jlabopatopnas pabora Ne 2. «Onucanue npucnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHEe U Pa3BUTHE )KM3HHM HA 3emue.

JloHay4yHble TpEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble ruUnoress
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEPUMEHTAIBHOE MTOATBEPKACHNE XUMUYECKON 3BOMOINN. HauanbHbIe 3Tanb
ouonornyeckoi »Bomoruu. ['nmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKIETKHU. [lepBble KIETKM W HMX IBOIIOLUSL.
@opMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam U nepuojaM. Karapxei. Apxeickas u
nmpotepo3orickast 3pbl. Ilameosoiickas 2pa u €€ TepUoabl: KEMOPHUCKHUM,
OpPJIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaiiHo301ckass »pa W €€ mnepuoabl: MAJICOr€HOBBIA, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KJIMMaTa M T'eoJIOTMUeCKuX IMporeccoB. OCHOBHBIE ATaIlbI
ABOJIIOIIUU PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [l0osiBIEHME, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro Mupa Kak OTpakeHHe »3BoOMOIUU. (OCHOBHBIC
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIUSA YETIOBEKA. AHTPOIIOJIOTUs Kak Hayka. Pa3Burue npencraBieHuil o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JIBOKymme  CHIIbI (dakTophI) aHTPONOTeHE3A. Hacnencreennas
U3MEHUYMBOCTh UM  €CTeCTBEHHbIH 0TOOp. OOIIEeCTBEeHHBIH 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTpajonuTeku, Yenosek
yMenbi, YemoBek mnpaMoxondimuy, YenoBeK HeEaHAEPTAIbCKUN, YenoBek
pa3ymubIii. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIECTBOBaHMs, 00JIacThb
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickas),  Herpo-aBCTpajsioujHasi  (dKBAaTOpHasibHAsl),  MOHTOJIOMAHAsS
(a3maTcko-amepukaHckas).  YepThl ~ MPUCIOCOOJICHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pPac K YCJIOBUSIM CylIeCTBOBaHUA. EMWHCTBO uenoBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpersi: ®@. Penn, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunpl U cxeMbl: «Bo3numkHoBeHue CoJIHEUHOM cHCTEeMBI», «Pa3ButHe
opraHuyeckoro mupa», «PacturenpHass KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEIIOBEKA W UYEIOBEKOOOPA3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMUECKHUX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

O6GopynoBanue:  Mmynsiku  «llpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJepTaliblla, KPOMAaHBOHIIA), CIENKH WU
U300pa)KEHUsI KaMEHHBIX OpYAWil TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass TaOnuna, Kowiekuus «DopMbl
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie u npakTu4ecKue padorTbl:

[Tpaktuueckas padora Ne 1. «/3yueHue MCKOMAEMbIX OCTATKOB PACTEHHUH U
KUBOTHBIX B KOJUIEKIIMSIX.



DKcKypeuss «IBONIOIMS OPTaHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KPAeBEIYECKUN MY3€i).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3zenbl 3KOJOTMU. MeToIbl 3KOIOrH4eCKUX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAS, IMOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (akrtopel. Kiaccupukanuss 3Komoruyeckux (PakToOpoB:
abuotnyeckue, OWOTHMYECKHME U aHTPOIOreHHble. JIecTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPTraHU3MBI.

AbGuornueckune (GpakToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (PaKTOPOB.
buonoruyeckrue puTMBbI.

buotuueckue (bakTOopHI. Bunbr OMOTHYECKUX B3aUMO/IEVCTBUN:
KOHKYPEHITUS, XUIIMHIIECTBO, CMMOM03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTyaau3M, KOMMEHCaJu3M (KBapTHPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOACHCTBUN JUIsl CYIECTBOBAHUS
OpPTaHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU nomyisuuud. OCHOBHBIE IOKa3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuupl u cxembl: kapra «lIpupognsie 30Hb1 3eminy, «Cpeabl 0OUTaHMS
opranuzmoBy», «®Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopatopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTU PACTEHUN U3
Pa3HBIX MECT OOUTAHUSY.

Jlaboparopnast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[loncyéT miIOoTHOCTH NOMYNSUN Pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo011ecTBa 1 YKOJOrHYE€CKHE CHCTEMBI.

CooOmecTtBo oprann3mMoB — OuoneHo3. CTpyKTypbl OHMOLEHO3a: BHUIOBas,
npocTpaHCTBeHHasA, Tpoduueckas (muimeBas). Bunpbi-gomunantsl. CBsizu B
ouoneHose.

Dkonoruyeckre cucrtembl (3kocucTembl). lloHsiTue 00 »3KocucTeMe H
ouoreoneHoze. @DOYHKIIMOHAIbHbIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBopoT BeEIIEeCTB U MOTOK SHEPTHH B DKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luileBble 1€MW U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIbL:  TPOAYKUWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
yCTOMYMBOCTh, CaMOperyJsinus, pazpurue. CyKieccusl.

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpaszue kak @akrop ycroiunBoctu dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouochepe. I'panuiipl, cocraB U CTpyKTypa
ouocdepnl. KuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCcTH OMochepbl Kak
rI00AIbHOM DKOCHCTEMBbl. J[MHaMHueckoe paBHOBECME U oOOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTh! BellecTB U OMOT€OXUMHUECKUE IIUKIIBI JIEMEHTOB (yTiiepoaa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OHMocdepe 3emiin. AHTPONIOTeHHBIE M3MEHEHUs B Ornocdepe.
['moGanbHbIE SKONTOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHue MIPUPOBI " YEJI0BEYECTRA. CoxpaHnenue
O6unopa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBa pallOHATBHOTO
yIOpaBICHUS TPUPOJHBIMU pecypcaMd H HX HUCHOJb3oBaHUE. JloCTmXeHus
OMOJI0TMHY U OXpaHa NPUPOJIBI.

JlemoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u dyenoBek», «IKoCUCTEMA MUPOKOIUCTBEHHOrO Jiecay, « IKOCUCTEMA
XBoiiHOro neca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS Ha IpupoAy», «BaxHeilmne WUCTOYHUKH
3arps3HEHUS] BO3/yXa U TPYHTOBBIX BOA», «llouBa — BakHEMIasi COCTABISAIONIAS
ounocheprr», «DakTopsl Aerpaganuu mnouBy, «IlapHukoBbiil 3pdext», «DakTopbl
PaAMOAaKTUBHOTO 3arps3HeHuss Ouocdeprbr», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouocdepe», «KpyroBopoT azora B IpUpOIE».

Ob6opynoBanue: Mojenb-anmmIukanus «TunuyHble OHOLIEHO3bI», TepOapuii
«PacTurenbHbIe COOOIECTBAY, KOMUIEKIIUA «bHoleH03Y, «BpeauTenn BaKHEHITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM SKOJIOTMYECKUM TPYIIIIaM OJHOrO0 BHJA,



Kpacnas xnura Poccuiickoii ®enepaiuu, H300pakeHUs OXpPAaHIEMbIX BHJIOB
pPaCTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA I[IPOIPAMMLI 110
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCS TpeOOBaHUS K pe3yJbTaram
OCBOGHHUS  OOy4YalOIIMMHUCSA MPOrpaMM  CpPEAHEro  o0mero oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJbTATOB OCBOCHUS mpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOUIUMHUCS POCCUMCKON
rpaXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE OKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS mpenmera «buonorus» nocTuraroTcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMu
TIOBEJICHHUSI W CIIOCOOCTBYIOT TIPOIlECCaM CAaMOIIO3HAHWS, CAaMOBOCTIMTAHHS U
CaMOpa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPpAAUIASIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, Opupone u
OKPY’KAIOIIEN CPELE.

JIngHOCTHBIE pE3yNbTaThl OCBOEHUSA yueOHOro mpenmera «buogorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3WUIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCIIUTATEIbHOMN JESITEIbHOCTH, B TOM YHUCJI€ B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IpaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa W MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPENETATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C pa3HbIMU YOCKICHUSMU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[IO3HABATEIIbHBIX M HCCJIEAOBATEIILCKUX 3aJlady, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MpPH OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hopMUPOBAHHOCTH POCCHUHCKOM IPaKIaHCKOMN HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, UyBCTBA OTBETCTBEHHOCTU IEpeEN
Ponunoy, ropmoctm 3a CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHUE K MIPUPOJIHOMY HACJIEAUIO U IMaMSATHUKAM TIPUPO/IBI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHWUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOT0 0OIIIECTBRA;

uaeiiHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMUYUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTI'O TMPHHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguIsIMu Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAsh ICTETUKY OBITa, HAyYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUM;



MOHUMAaHWE YMOIIMOHAJILHOT'O BO3JICUCTBUS KMUBOW MPUPOJILI U €€ 1IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢u3znyeckoro BocnUTAHHMSA, (POPMHPOBAHHUS KYJIbTYPbl 3[0POBbSI H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE W peanu3alnus 370pOBOro U 0Oe30macHoro oobpasza >KU3HH
(3mopoBO€  THUTaHWE, COOJIOJICHWE TUTUECHUYECKUX TPaBWI W HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTAbIXa, peryispHas ¢usndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

MOHMMAaHUE IIEHHOCTH TMPaBWJI WHIWBUIYAIBHOTO H  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE MOCJEACTBUN U HENPUITHS BPEAHBIX MpUBBIYEK (yHNOTpeOIeHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTepPCTBA, TPYAO0JI00HUE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HATPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

UHTEpEC K pa3udHbIM cepam mpodeccuoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH 1€JI€CO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIIIICHUE YPOBHS DKOJIOTUYECKOW KYJIbTYphl: IPUOOPETCHUE OIbITA
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEACTBUM ISt
OKPYXarUIEH CPEIIbL;

OCO3HAHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MPOoOJIeM M MyTel ux
pElIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOJIONONIL30BAHMEM  (COOMIOJICHHE  TpaBWI  TOBEIACHUS B MPHUPOJIE,
HANPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIIOB,
IKOCHCTEM, OHoCchephl);



AKTUBHOE  HENPUATHE JIEUCTBUHM, TMPUHOCAIIMX Bped  OKPYXKaroIIeH
MPUPOJHON cpesie, YMEHHE NPOTHO3MPOBATH HEOJAronpUSITHBIE IKOJOTHUYECKHUE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSHCTBUNA U NPEAOTBPAIIATh UX;

HAJIUYUE PAa3BUTOr0 FKOJOTHUECKOIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OIIbITa JIESITEIILHOCTH SKOJIOTMYECKON HAIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaThCS MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW WU COLUAIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOM JIEITEILHOCTH dKOJIOTHUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOM NMPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHWTATEIBCKOW KYJIBTYphl KaK CpPEICTBA
B3aUMOJICHCTBUSI MEXAY JIFOJbMH U TTIO3HAHUS MUPA;

NOHWMaHUe crnenuPuKku OWONOTUM KaK HayKd, OCO3HaHUS €€ poiau B
dbopMUPOBaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I€I0CTHOTO
npeAcTaBieHus 00 OKpYXKalollleM MHUpPE KaK O €IMHCTBE IPHUPOJIbI, YEIOBEKa U
olIIecTBa, B TMO3HAaHWM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH TIPOoOIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OHOJIOTHUU ISl COBPEMEHHOM IMBWIM3ALIUU:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PeCcypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBHBIX AKOJIOTUYECKUX MPOOJIEM U
o0ecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKM3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTMYECKUX 3HAHUW B IENSIX
MOBBIIIEHUST OO KYJIbTYphl, €CTECTBEHHO-HAay4YHOW TI'paMOTHOCTH, Kak
COCTaBHOW 4acTH (YHKIIMOHAIBHON TpaMOTHOCTH oOydarommuxcs, GpopMmupyeMoi
IPpU U3yYEHUN OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHM UCIIONb30BaTh TIOJIydaeMble 3HaHUS [JIs aHajdu3a U
00BSICHEHUS SIBJICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIIFOUCHHS HAa OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JaHHBIX C 1IEJIbIO MTOJYUYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooJieM B peaibHbIX )KU3HCHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JAEATEIbHOCTHU, TOTOBHOCTh OCYIIECTBIATH
MIPOCKTHYIO U UCCIIEIOBATENIbCKYIO ACSITEIHbHOCTh MHINBUAYAILHO U B TPYIIIIE;



FOTOBHOCTh M CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1O OuoIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TMOHITHS, OTpPaKArOIINe
[EJOCTHOCTh HAyYHOM KapTHHBI MHpa M CHeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIbHbIC Yy4eOHbIe JeWCTBHs (TO3HABaTEIbHBIE, KOMMYHHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dbopmHpoBaHue (yHKLIHOHAIBHOM
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYCCKUE 3HAHWS W  YHUBEpPCAIbHBIC YYEOHBIE JICHCTBUS B
NIO3HABATEIBHON U COLIMATIbHOM ITPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS IPOrpaMMbl CpPEIHEro OOIIero
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OBaanenne YHHUBepPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOATENTLHO  (OPMYJIMPOBATH U aKTyaJlIM3UpoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW TPUEMBI JIOTUYECKOT'O MBIIIICHUS
(aHaynM3a, CUHTE3a, CpaBHEHHUsI, KilacCupUKaIMU, 0000IEHUS ), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TOHATUM (BBIACTSATh WX XapaKTepHbIC NMPHU3HAKH, YCTAaHABJIMBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENENATh 1N JSATEIbHOCTH, 3ajaBasi MapamMeTpbl W KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI ACSITENBHOCTH C IOCTABIEHHBIMH LIETISAMMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHUS ISl OObsICHEHUSI (DaKTOB W SIBICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHUE PACCYXJICHUS (MHIAYKTUBHbBIC, JCIYKTHUBHBIC, IIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIC CpelcTBa TUTSt MpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEUYMI  pa3HOro  pojid,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJICHUE TIPU PEIIEHUH >KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/I0B PEUICHUS IPAKTUYECKUX 3314, TIPUMECHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

dbopMUpOBaATH HAYYHBIN TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeLICHUs, HAaXOAUTh APTYMEHTHl IJis J0Ka3aTelbCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE PEIICHMs 3aJayd  PeE3yJIbTaTHhI,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBII NOUCK IMEpEeHOca CPEeACTB M CHOCO00B
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00J1acTell;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocobus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATh



WH(GOPMAIIUIO PA3JIMYHBIX BUJOB M (GOPM IPEICTABICHUS, KPUTUICCKH OICHUBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoBaTh 3aMpOChl U MPUMEHSATH PA3JTUYHbIE METOJbI MPU TOUCKE H
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduku, AUarpaMmsbl, TaOIHUIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HMHPOpMalME: MPUMEHATh XHUMHUYECKUe, (QU3NYECKHe U
MaTEeMaTUYECKUE 3HAKKW U CUMBOJIBL, (DOpMysbl, abOpeBHATYpY, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJ€Th  HABBIKAMM  pACIO3HABAaHUS M 3allUThl  WHGOpMAINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHue YHUBEPCAIbLHBIMH KOMMYHUKATUBHBIMU J1€HCTBUAMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMou TeMmbl (yMEHHE 3a/JaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TpeiaraeMon
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOINECHUS, TOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PAa3JIUYHBIMU CIOCOOaMH OOIIEHUS U B3aMMOJEHUCTBUS, MOHUMATD
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JOTMYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON ¥ WHIWBHUIYaJIbHOU
paboThI MPH PEIICHUH OMOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX (hOPM B3aUMOJICHCTBUS MIPU PEIICHNU Y4eOHOMU 3a/1auu;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpUHUMATh  IIEJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJMHUPOBATH JEUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH JCHCTBUM,
pacnpeneisTh poiu ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBICHUS MpOOJIeM M UuX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MMO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHHUI;

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CcrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYAUIUMU B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BJIAJCTh  HABBIKAMH  TIO3HABATEIBHOW  pEQUIEKCMHM KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB U
OCHOBAaHMM, UCIOJIb30BaTh MPUEMBI PeIEKCUU MJisi OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATH pEHIEHUS MO0 HX
CHIKEHHUIO;



IPUHUMATh MOTHBBI M apryMEHTBl [JPYrUX I[P aHAJIM3€ PE3YyJbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[Ipeamernsie pe3ynbrarbl ocBoeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUW, BUJBI I€ATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUA U
NPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUYEOHBIX CHUTYallUsX, a TAKKE€ B PEaTbHBIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpeamerHbie
pe3yNbTaThI MPEICTaBICHBI M0 TOAAM 00yUYEHHUSL.

[IpenmeTHble pe3ynbTaThl OCBOECHHs yueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJIOTUU B CHCTEME HAyYHOTO
3HAHUSl ECTECTBEHHbIX HAayK, B (OpMHpPOBaHHH COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOW KAPTHHBI MUpPa M HAy4YHOIO MHMPOBO33PEHHs, O BKIAJE POCCUUCKUX M
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIs PELLICHHS KU3HEHHBIX 3a/a4;

YMEHHE PACKpBIBaTh COJEp)KaHWE OUONOTHYECKUX TEPMUHOB U TOHSATHUH:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), rOMeocTa3 (caMoperyssilus), ypOBHEBasi OpraHu3alusl KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHS), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJIsIpHOM Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 EHTpax MHOrooOpas3usi u
NPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensth rpaHULbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIIAJIETh METOJaMU HAYYHOT'O MO3HAHUS B OMOJIOTUU: HAOJIIOICHUE U
OIMCAHUE XUBBIX CUCTEM, IIPOLIECCOB M SBJICHUM, OpPraHU3alus U IIPOBEACHUE
OMOJOTMYECKOr0  3KCHEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pE3yJIbTaTOB, KCIIOJIb30BAHHBIX HAYYHBIX MMOHSITHI, TEOPHUM U 3aKOHOB, YMEHHE
JIeNIaTh BHIBOJbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT H
AYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BELIECTB M MPEBpAIECHUS] SHEPrUuU B KIETKe, (poTocHHTE3a,
IUTACTUYECKOT0 M JHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATh MOJTYYEHHBbIE 3HAHUS IJIs OOBSCHEHUs OMONOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C LeJblo oOecreueHus Oe30IacHOCTH CBOETO 3J0pPOBbs U 3J0POBbSA
OKpPYXAaIOILUX JIOJEeH, COOI0/IEHNs HOPM I'PaMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOM ouonoruu u OMOTEXHOJOTUHA i1 PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTh 3JIEMEHTApHblE TIE€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIIETUIEHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPEUIMBAHUS I TPECKa3aHusl HACIEIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATH JIA0OPATOPHbIE M MpPAaKTUYECKHUE paldoThl, COOMIOAATH
paBujia Ipu padboTre ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTMYECKOIO  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALMU, HAYUYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCJIEJAOBAHUN B OHOJIOTHUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.

[IpenmerHbIe pe3ynbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus» 6 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa U HAYYHOTO MHPOBO33PEHHs, O BKIJIAJAE POCCUMCKHX WU
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JJIS PElICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEpKaHHE OHOJOTMYECKHX TEPMHHOB W TIOHSITHIA:
BUJI, TIOMYJISINSA, TeHOPOH I, IBOJIONHNS, ABMKYIIUE CUIIBI ((PaKTOPHI) SBOIIOINUH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pAa30BaHUE, AKOJIOTHYECKUE (PAKTOPHI,



HOKOCUCTEMA,  MNPOAYLUEHThl, = KOHCYMEHTBI,  pPEAYUEHThl, LIeNd  IUTaAHUS,
AKOJIOTHYECKas upamuaa, OuoreoreHos, ouocdepa;

yMEHHE WH3/IaraThb OHOJOrMYEecKHe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonactsa K. M. bapa, uepenoBaHusi riaBHBIX HalpaBiIeHUH U
nyreit somoruu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnanckoro),
OIPEAENISATh TPAHULIBI X TPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yYMEHHE BJIAJIETh METOJAMU HAYYHOr'O MO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMH BEJIMYMHAMHU, OOBSCHEHHE IOIYYEHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpPUA U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIC MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHJOB, MONYJALMA, NIPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreOlleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOIMYECKHX (PaKTOpOB Ha OpraHM3Mbl, IEpeHoca
BEUIECTB M IOTOKAa HHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX HW3MEHEHUU B
OKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB W OMOr€OXMMHYECKHUX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHATh MOJyYEHHbIE 3HAHUS AJIi OOBSACHEHUS OMOJIOTrMYECKHX
IIPOLIECCOB UM SIBJIICHHUM, JUISl NPUHATHSA NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOM
XKU3HU C LETpl0 oOecnedyeHus: Oe30MacHOCTH CBOETO 3[0pOBbS M 3J0POBBS
OKPYXAaIOIUX JIOJIEH, COOI0/IEHHsT HOPM IPaMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JTOCTHKEHHIM
COBPEMEHHOW OMOJIOTMH JIJIs1 PALIMOHAJILHOI O IPUPOI0II0Ib30BAHNUS;

yYMEHHUE peliaTh 3JeMEHTapHble OMOJOTHYECKHUE 3a/layd, COCTABISATH CXEMBbI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHE BBINOJHATH J1a0OpAaTOpPHBbIE M MPAKTHYECKHE padOThl, COONIOAATH
npaBujia pu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIIEHMBAaTh M HWHTEPIPETUPOBATH HHPOPMALUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MaccOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaThb  I[JIOOAJbHBIE  3KOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHHUS,
0000m1asi OMOIOrNYecKy0 MH(POpPMAIHIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATHIHBIN anmnapaT OMOJIOTUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
1 brostorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI U X OpPraHU3aLHs 1 bubmmorexa [OK
p 1 https://m.edso0.ru/7f41¢c292
. but6mmoreka [IOK
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 HKU3HEAIEATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
8 Peseproe Bpems ! https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4



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

11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmMeHoBaHHe pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1
IBOMOUHORKAs GHOTOTHS d https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUWE U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OprafisMbl  OKpYAIOILas cpea > 1 https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
4 Coo011ecTBa 1 9KOJIOTHIECKHE CUCTEMBI 9 httos://m.edsoo.ru/7fA1ecTA
bubmuorexa [IOK
> Peseperioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



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




HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | I[IpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
bubmuorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOUW MPHUPOIBI.
[IpaxTrueckas padora Ne 1
2 «Mcnonp3oBaHre pa3IMIHBIX 1 0.5 bubmmorexa [IOK
P ' https://m.eds00.ru/863e6122
METOJOB MPU U3yYEHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornyueckne cucTeMsl, TPOLIECCHI 1 bubnunorexa LIOK
U UX U3YYCHHE https://m.eds00.ru/863e6564
4 XuUMHYECKUN cOCTaB KJieTkU. Boaa u 1 bu6mmoreka [IOK
MHHEPAIbHBIE COJIU https://m.edso0.ru/863e674e
but6mmoreka [JOK
5 b .C 0 1
CITKH. LOCTAB | CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabota Ne 1 «3yuyeHue 1 05 bubmmorexa [IOK
KaTAIUTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMHJIa3bl
WM KaTajiasbl)»
b K
7 Yraesoapl. JIunuast 1 nommorexa O

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6nmoreka [IOK

8 Hyxentosbie kuciosl. AT® https://m.edso0.ru/863e6d5c
9 Hcropust u MeTObI U3ydEHUS bubmmorexa [IOK
kietku. Knerounas reopus https://m.edso0.ru/863e6e88
10 KreTka Kak 1enocTHast )KuBast
cucreMa
CrpoeHue 3yKapuOTHIECKON KIIETKH.
JlaboparopHas pabota Ne 2
«M3yueHune cTpoeHUs KIETOK bub6mmorexa [IOK
11 pacTeHHU, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MEKPOCKOTIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax u ux
OTIMCAHUE)»
bubnuorexa [IOK
12 OOMEH BemeCTB WM MCTa00HM3M https://m.edso0.ru/863e766¢
but6mmoreka [IOK
13 Potocmrres. XemocHnres https://m.eds00.ru/863e7c98
. bubmuorexa [IOK
14 JnepreTiieckuii 0bmen https://m.edso0.ru/863e7aae
JKu3HeHHbIN KUK KIETKU. [lenenue
KiIeTku. Muto3. JlaboparopHas Bu6morexa [IOK
15 pabora Ne 3 «Habmronenne Muro3a B 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEeIlKa JTyKa Ha
TOTOBBIX MUKpPOIpernapaTax»
buocunres 6enka. Peakius bubmuorexa [IOK
16
MaTpUYHOTO CUHTE3a https://m.edso0.ru/863e796e
bubnmnoreka [JOK
17 Tpancasumt — bnocurres benxa https://m.edsoch ru/863e796e
18 Hexnerounsie popmbl )xU3HU — bubmuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
91 Jlaboparopuas pabora Ne 4 05 bu6muoteka LIOK
«3yueHne CTpOeHUS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
29 NupuBuayansHOE pa3BUTHE bu6muoteka [IOK
OpraHu3MoOB https://m.edso00.ru/863e8436
93 I'enetuka — Hayka o bubmmorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTU HACIEAOBaHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [IOK
P ' pu https://m.edso00.ru/863e8878
CKpEIIUBaHNE
UrHOpUAHOE CKpelMBaHue. 3aKoH
25 fe3a3ninfaoro Hef)cnneI OBaHHUS bubamorexa [IOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuerniieHHOE HaclIeOBaHHe
npu3HakoB. JlabopaTtopHas pabora
Ne 5 «M3ydyenue pe3yabpTaToB bubnmnoreka [JOK
26 0.5
MOHOTHOPUIHOTO ¥ JUTUOPUIHOTO https://m.eds00.ru/863e8c60
CKpELUBaHUA y Ap030(HIIbl HA
TOTOBBIX MUKpPOIpenapaTax»
27 T'enernka nmona. HacienoBanue bu6nmorexa LIOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CHUCIUVICHHBIX C I10JIOM

https://m.edso0.ru/863e8c60

M3menuuBocts. HenacnencrBennas
M3MEHUYUBOCTh. JIaboparopHas

pabota Ne 6. U3yuenue bubnnorexa [IOK
28 . 1 0.5
MOIU(UKAITMOHHOW U3MEHYMBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHHE BApUAIIMOHHOTO psAJa U
BapUaLlMOHHON KPUBOM»
HacnencTBenHast '3BMEHYMBOCTD.
29 JlaGopatopHas pabota Ne 7. 1 05 bubnnorexa [IOK
«AHaIM3 MyTayi y Apo30Quibl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpErnapaTax»
bubmuorexa [IOK
30 Petieriia enosexa 1 https://m.eds00.ru/863e8d78
PezepBHblil ypok. O600111€HNE 11O
31 teMme «HacnencrBeHHOCTE U 1
U3MEHYMBOCTH OPTraHU3MOBY
bubmuorexa [IOK
32 Cenekuus kak HayKa i Ipouece 1 https://m.eds00.ru/863e9214
33 MeToab! U TOCTHKEHUS CENEKIINU 1 bu6nmoreka [IOK
pacTeHUM U KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexHosorust Kak oTpacib 1 bubnnoreka [JOK
MIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



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

11 KJIACC

KoanuecTBo yacos JIeKTPOHHBIE
Ne Hara undposbie
n/n Tema ypora Bcero Kontponpnpie  Ipakruteckue H3y4eHHusi | 00pa3oBaTeJbHbIC
padoTbI padoThbI
pecypchbl
1 DBOJIONHS ¥ METOJIBI €€ N3yUCHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3ButTus NpeacTaBiIcHUN 1 bu6munorexa [IOK
00 3BOJIOIMH https://m.edso00.ru/863e9570
bu6nuorexa [IOK
3 Muipoososiors 1 https://m.edso0.ru/863e9cle
[Momynsiust Kak 3JIeMeHTapHas
€MHMIIA BUJIA ¥ 3BOJIIOLMY.
4 JII:160pI;TopHI;51 pabota J]\T'e 1 1 0.5 brbmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPUIOH
5 JBrkyiue cuiibl (3JIeMEHTapHBIC 1 bubmuorexa [JOK
(bakTOpbI) IBOIIOLUU https://m.edsoo.ru/863e9da4
. bu6nmorexa [IOK
6 EctectBennslit 0TO0p U ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLNN:
IpUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
IPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepa»
3 Hamnpasnenus u mytu 1 bubnnorexa [IOK

MaKpO3BOJJIOIHNH

https://m.edsoo.ru/863e9cle



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

HeobOpatumocTs 3BOIIOIINN

Hcropust xu3Hu Ha 3eMiie U METObI

10 "
e€ U3y4eHUst
11 I'unore3sl NPOUCXOKACHUS KUZHU bubnnorexa [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
PazButue xu3Hu Ha 3emMIie 1o IpaM 1 bubnnoreka [JOK
12
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl HBOJIOLHMU
PACTUTENHLHOTO U KUBOTHOTO MHpA.
[TpaxTuueckas pabora Ne 1 bubnmnoreka [JOK
13 0.5
«M3y4eHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpraHNYeCKOro MHUpa https://m.edsoo0.ru/863ea48e
15 DBOJIOIMS YeTIOBEKa (aHTPOIIOTEeHE3) bubamorera LOK
https://m.edsoo0.ru/863eac2c
16 JBxymue cuiibl (haxTophl) bubnmoreka [JOK
aHTPONOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINH
YeJIoBeKa
18 YenoBeueckue pachl U NPUPOIHbBIE bubnuotexa [IOK
aJanTanyy YejJoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600111eHIE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 0OUTaHHS U YKOJIOTHYECKHUE bubnnorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

bakTopsI

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

Abuotnyeckue (haKkTOpHI.
JlaboparopHnas pabota Ne 3.
«Mopdonorunueckre 0coOOEHHOCTH

. bubmuorexa [IOK
22 pacTeHUH U3 pa3HBIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
bu6nunorexa LIOK
23 Buoriieckie gakTopet https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomyssiud. [lpaktuueckas padora
24 Neo 2 «Iloacuér nnotHocTH 0.5
MOMYJISAIMNA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0rmiecTBa OpraHu3MoOB — bubnnoreka [JOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [IOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIA YKOCUCTEMEI.
27 DKOJIOTUYECKUE TUPAMUJIBIL. bubmorexa IOK
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3kocucteM. CyKieccust
28 [TpupogHbIE SKOCHCTEMBI
29 AHTPOIIOTeHHBIC YKOCUCTEMBI
30 Buocdepa — rnobdanbHas bubnmorexa LIOK
JKOcUCTEMA 3eMIIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmnoreka [JOK

o6unochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emiun 1
33 CocytiecTBoBaHUE TTPUPOIBI U 1 bubnnoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHelil ypok. O000IIEHIE TEMBI
34 «Co00111eCTBa U DKOJIIOTHYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyonios A.M. u apyrue /Ilox pen.
ITaceunuka B.B., Akunonepnoe obmectso «M3narensctBo «lIpocBemenne»

* buonorus, 11 xnacc/ [laceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3narensctBo «IlpocBemenner»

METOAUYECKHUE MATEPHUAJIBI JIUISI YUUTEJISA

[Tporpamma: [IporpamMma o Guosoruu Asist 00IIe00pa30BaTEIBHBIX KO (COOPHUK
buonorus. Paboune nporpammsl. [Ipenmernas muans yaeOHUKOB «JInHus xu3am». 10—11
KJIACCHI: yueO. mocodue it 001meo0pa3oBaTebHBIX. Opranu3anuii: 6a30BeIi ypoBeHb / B.
B. IMaceunuk, I'. I'. lIseroB, T. M. Edpumosa. — M. : IIpocBemienue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET

1.JIaGopaTopHslii mpakTukyM bronorus 6-11 xmace (yaeOHOe 3JeKTPOHHOE U3/IaHKE),
PecniyOnukanckuii MynsTuMeana neHTp Mocksa. PecniyOnukaHcKuit MyabTUMeINA IEHTP

2.DOnextpoHHas 6ubnmnoteka. [Ipocsemenre. MynstumenuitHoe yueOHoe nocobue M
[Ipocsemenne MEJIMA

3.21a0c-enTp AuctanironHoro oopasosanus WWW. Km. ru /education
4. bonbmast sHnuKIoNe1us Kupuiia u Medoaust (3JeKTpoHHOE yueOHOE H3/1aHHe)
5. Anpeca caiitoB B IHTEpHETE

http://edu.1c.ru www.Som.si0.ru exuHas KOJUIEKIUS HUPPOBBIX 00pa30BaATEIBHBIX PECYPCOB:
http://schoolcollection.edu.ru/.

www.bio.1september. ru — I'azera «buonorus» «IlepBoe ceHTAOPs»;
WWW.nature.ru - Hay4Hble HOBOCTH OHOJIOTHH;
www.herba.msu.ru - 6otannueckuii cepsep MI'Y;

WWW.MNr.gov.ru - caiT ¢ rocyaapcTBeHHOW nHpopManreit MUHHCTEpCTBA MPUPOTHBIX
pecypcoB P®; www.nrc.edu.ru/est/r4/ - buonoruueckas KapTuHa MUpa



