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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o 6uoIOruK Ha YPOBHE CpeHero ooimero oopazoBanus st ooyyaronuxes 10 - 11
KJ1acCOB pa3paboTaHa Ha OCHOBE:!

-DeepalbHOTO  TOCYJApCTBEHHOTO — O0pa3oBaTENbHOIO  CTaHAapTa CpelHero  oOIIero
oOpa3oBanus (yTBepKIE€H MpHKa3oM MuHucTepcTBa oOpa3oBaHMs W Hayku Poccuiickoit
Oepepaun ot 17 mas 2012 1. Ne 413 |, ¢ u3MEHEHUSMH, BHECEHHBIMHU IpUKa3aMU
MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepamuu ot 29 nexadps 2014 r. Ne 1645,
or 31 nexabps 2015 r. Ne 1578, ot 29 wmrons 2017 r. Ne 613, npukazamu MuHuctepcTaa
npocenienus Poccuiickoit @enepanuu ot 24 ceHts1ops 2020 r. Ne 519, ot I nexabpst 2020 1. Ne
712 n ot 12 aBrycra 2022 1. Ne 732,

--OenepanbHON 00pa30BaTENIbHON MIPOTPAMMbI  CPEIHEr0 001ero 0opa3oBaHus, YTBEPKAEHHON
npukazoM MunucrepcrBa [IpocBemenuss Poccun ot 18.05.2023r. N 371 "OG yrBepkIeHHH
dbenepanbHON 00pa30BaTENBHOM MPOTrPaAMMbI CPEIHET0 OOIIET0 00pa30BaHUSY.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHUE O TEeNsIX, 00 o0mIeit cTpareruu 00y4eHus,
BOCIIUTAHUS M PAa3BUTUS OOyYalOIIUXCS cpeacTBaMu YydeOHoro mnpeamera «buonorus»,
onpezaenseT 00s3aTeNIbHOE NPEAMETHOE COJIEp)KAaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeNbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKKM 00pa30BaTeIbHOTO TpoIiecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mporpamme 10 OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBAaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX NEHCTBUN 00YyJaIOIMXCS 1O
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6umosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
MPEeMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (JOPMHUPOBAHHEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOrO  MBIIUICHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupogHoit cpene. IlosToMy Hapsay ¢ H3ydyeHMEM OOLIEOMOIOTMYECKUX TEOPHM, a TakKxke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJOBEKa, MEIUKO-TEHEeTHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOIl cpele,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHS K MPUKIAJIHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bHOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECIeUeHHs YCIOBUM Ul pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa3oBaHus, KOTOpask MpeAIoiaraet
dopmupoBaHue y 00yYaroIUXcs CHOCOOHOCTH aJanTUPOBATbCS K M3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHWNH O HAay4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOH Npupoje, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHW, CO3MaéT YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXKHBOW TPHPOJIBL,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEro o0pa3oBaHMs, cColManu3anuu odyqaronuxcs. 3yuenue
6uosorun obecrieunBaet yCIIOBUSA IS (dhopMupoBaHUs UHTEIJICKTyaJbHBIX,
KOMMYHHKAIIHOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYPHI, CIOCOOCTBYET



MHTETpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEICTABICHUSAMH U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpadpuu. HazBaHHbIe MOJI0KEHUS O ITpeIHa3HAYCHUH Y4eOHOTO
npeamera «bUONOTHS» COCTaBHJIM OCHOBY Ui OIpEICNICHHS IMOJIXOAOB K OTOOpY u
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBIM OOYYarOIIUEcs TOJIKHBI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpoBaHUs OOIIEH KYIbTYpHI, ONpEACISIOImne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTUUECKOU aesTeibHOCTH. Oco00e MECTO B 3TOM CUCTeME 3HAaHU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
IIPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHEHTAIMAX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHUE COJEPKaHHUS y4yeOHOTO Marepuana B IporpaMMe IO OUOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
JKUBOU TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUM € 3THUM B
CTpyKType y4deOHoro npeamera «buonorus» BbIIEICHBI CIEAYIOIUE COAEpPKATEIbHBIC JIMHUU:
«buonorus xak Hayka. MeTosbl Hay4HOro no3HaHus», «KiieTka kak Onosioruyeckas CUCTEMay,
«Opranmu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«OBOJIIOLIUS )KUBOM MPUPOABI», « IKOCUCTEMBI U MPUCYIUE UM 3aKOHOMEPHOCTI.

Llenp u3ydyenus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJaJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOB30BaTh 3TU 3HAHMSI JJISl TPAMOTHBIX JIEHCTBHIH B
OTHOIIEHUH O0BEKTOB )KUBOI MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KHU3HEHHBIX TPOOIEeM.

Joctuxenune 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIEAYIOIUX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBUJIAX, CIY)KAIIMX OCHOBOH s (hOPMUPOBAHHSA
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJAaX HAy4yHOI'O MO3HAHUf,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHHU3aluiy,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHHEe Yy OOyYaromMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKHUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IyTSIX Pa3BUTHUS B OMOJIOTMM HAyYHBIX B3IVIAJIOB,
uAeH 1 MOJIX00B K U3yYEHHIO )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOydvaromuxcs oOImeld KyJabTypbl, (YHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa KMBOW NMPUPOIBI HA
OCHOBAHMU 3HAHHWH U OMBITA, OJYYEHHBIX IPU U3yYEHUH OMOJIOTUH;

dopMupoBaHHEe Yy OOyYarOIIMXCS YMEHMH WILTIOCTPUPOBATh 3HAUE€HUE OMOJOTMYECKHX
3HAHUM B TPAKTUYECKOW JAESATEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOH MpPHUPOJIHI,
HE00X0UMOCTH OEpeKHOT0 OTHOIIEHUS K HEeW, COOJI0/IEHUsI STUYECKUX HOPM IpU MPOBEACHUN
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUIsl TIOBBIIMIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHHUI B INOBCEIHEBHOHN XU3HU IS OLEHKU
MOCJEICTBUM CBOEH JEATENIbHOCTH IO OTHOIIEHUIO K OKpY)KaIoLled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHNE Mep TPODUIAKTHKY 3a00IeBaHU.

B cucreme cpennero obuiero odpasosanusi «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
ABJIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB MIpeIMETHOW olnactu
«EcTecTBEHHO-HayUHBIE IPEIMETHIY.



Jnis u3ydenus 6Monoruu Ha 6a30BOM YpOBHE CPEIHEro OO0Iero o0pa3oBaHMs OTBOJUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

B mensx ¢opmupoBaHus Yy UIKOJbHUKOB CHCTEMbl 3HAaHWW, OCO3HAHHBIX HAaBBIKOB
0e30I1acCHOro0  y4acTHss B JOPOXKHOM JBM)KEHUH, CHMKEHMs JIOPOKHO-TPAHCIOPTHBIX
NPOMCIIECTBUN C Y9aCTHEM JIeTeH, BOCHIUTAHUS OTBETCTBEHHOCTH 32 0€30MacCHOCTh CBOECH JKU3HU
U OKU3HM JApPYrMX JIIOAEH, MOTPEeOHOCTH B COOJIIOJCHMM MpaBWI JIOPOKHOIO JIBUKEHUS
cojepkaHue ydeOHoro mpeaMera «bHONOTHA» TOMOJHEHO BOIPOCAMH 0e30macHOCTH
JIOPOXKHOT'O IBUKEHHUS.

B nensx dopmupoBaHus (UHAHCOBON IpaMOTHOCTH YYaIIMXCS COJCPKaHHE y4eOHOTO
npeamera «bUOIOrHs» OMOIHEHO COAEPKAHUEM TeM, CIIOCOOCTBYIOIIMX  (OPMHUPOBAHUIO Y
y4aluxcst KOMIETEeHIUI B 001acTu Orokera 1 (GPUHAHCOB.

B nemsax QopMupoBaHMs HEraTMBHOIO OTHOLICHMS K KOPPYILMH, HOJy4YEeHUs
NPAKTUYECKUX COIMAJIBHBIX HABBIKOB M KOMMYHHKAI[MOHHBIX YMEHUH, MMO3BOJSIONIUX U30erath
KOPPYIILIMOHHBIX ~IPaKTHK, coOJAep)kaHue ydeOHoro mnpeamera «buosorus» J0MOJIHEHO
BOIIPOCAMH aHTUKOPPYIIIMOHHON HAIIPABICHHOCTH.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
bopMUPOBaHUN COBpEMEHHOW Hay4yHOW KapTuHbl Mupa. CucremMa OHOJIOTMYECKHX HayK.
Ilosedenue sodumeneli u newexo008 60 8pemMs 20101e0d U 00HCOS.

MeTo b1 TO3HAHMS KUBOM PUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, [[xx. Yorcon nu @. Kpuk.

Tabmue! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON PUPOIBI.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB NpPHU HU3YUYECHUU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cucrembl (OMOCUCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTiudue >KHUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpolicTBa OumocucTteM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJIAPHBIN,  KJIETOYHBIM,  TKAHEBbIM,  OpPraHW3MEHHBIN,  NOMYJISLHUOHHO-BUIOBOM,
9KOCHCTEMHBIH (OMOreoneHOTHICCKH i), OnocepHbIil. Kak Hauamb c8ou busHec.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3alUU KHUBOK
PUPOIBI.

O6opynoBanue: moaens Mosiekyinl JJHK.

Tema 3. XuMH4YeCKHil COCTaB M CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XHAMHYECKHE  DIIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

@YHKIMK BOJABl M MHUHEpPAJIbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HesameHnmbie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIM ILIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Orminuuss  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpPOB.

VYrneBoasl: MOHOCaxapuabl (TIH0K03a, prubo3a 1 J1e30Kcuprd03a), Aucaxapuisl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmaj, TJIMKOTEH, IeJUTI0o3a). buonorndeckue GyHKIUHA
yrieBoaoB. Koppynyuonnoe nogedenue: 603moxicHbie NOC1e0Cmsusl.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPOGDHOOHBIE
cBoiicTBa. buonornueckue GyHkuuu naunuaoB. CpaBHEHUE YIIEeBOJOB, OENKOB M JIUIMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yuknun JJHK. Crpoenne um ¢ynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kiuerke. Kiierounas Tteopus — mpuMep B3aWUMOJCHCTBHS UAECH U
(akTOB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUEHHSI KIETKH.




KrneTka kak nenoctHas xuBasi cuctema. OOmIre Mpu3HaKU KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, monekyibl [JHK kak renernueckmii ammapar, cuctema CHHTe3a Oeka.

Tumbl KIETOK: JyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOEHUS
MIPOKApUOTUUYECKON KIeTKU. KieTounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMOpaHa, e€ cBoicTBa W (QyHkmuu. lluTormnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUA U IIACTHI.
Bunet mnactun. HememOpaHHble OpraHouAbl KJIETKU: pUOOCOMBI, KJIIETOYHBIHN LIEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHus.

SAnpo — perynsaTopHslif eHTp Ki1eTku. CTpoeHue sapa: saepHas o0oj0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lneitnen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B  HEXHBOM MPHUPOAEY,
«PacrnipeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuier u cxembl: «llepuoguyeckas Tabmua XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenne monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKOU
KIeTkn», «CTpoeHue KHUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHON KieTku», «CrpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/Ipa KIETKH», «Y TIeBOAbY, «JIMnuas».

OO0opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEICHUS HAOIIOICHMUIA,
U3MEpPEHMi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENIBHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble H NpaKkTH4YecKne padoThbi:

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

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHUS KJIETOK PACTCHHM, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U UX OMUCAHHE.

Tema 4. /KuzHeneaTeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCUMWJISAIUS (TJIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poip
3aKOHOB COXPAHEHHs BEIIECTB U SHEPTrUU B MOHUMAHUU MeTaboIu3Ma._Ymo HyJcHO 3Hamov npo
ungaayuio.

Tunbl o6MeHa BemiecTB: aBTOTPO(HBIA U rereporpodHbiif. Ponb depmenToB B 0OMeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass (a3bl (orocuHTe3a. Peakuuu ¢doTtocuHTe3a.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a /IS KU3HH Ha 3emuie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAUYeHHWE XEMOCHHTE3a /I KU3HH Ha
3emue.

DHepreTuyecknii oOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTambl dHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WId KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmupoBanre. IhHEKTUBHOCTh dHEpreTudeckoro oomeHa. [lpuuuwnst JITII. Ilosedenue
newexo008 u gooumenel.

Peakuuu wmarpuuHoro cuHres3a. l'eHernueckas wunpopmamms u JIHK. Peanmzanus
TreHeTUYecKoil MH@popMmaluu B KieTke. ['eHeTHuueckuil koA U ero cBoMcTBa. TpaHCKpUNLIUS —




matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITUKJIa BUPYcoB. bakrepnodaru. bonesnn
pacTeHHi, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoaeduinTa yeaoBeka

(BUY) — Boszoymutenp CIIMJla. OOpatHas TpaHCKPHUIIMA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbuos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tunmbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
¢dyHkunoHupoBanue reHa», «CuHrte3 Oenka», «l'eHermyeckuit  kom», «Bupyce»,
«bakrepnodarn», «Crtpoenne wu sku3HeHHbIH 1mka Bupyca CIIWJla, OGaxtepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunums», «buocunres
6enka», «CTpoeHue KIeTKu», Moaeab cTpykrypsl JTHK.

Tema 5. PazMHoOKeHHe U MHAUBHAYAJIbHOE PA3BUTHE OPTaHU3MOB.

Knerounslii 1uki, uiaM KU3HEHHBIH MK kineTkd. WMuTtepdasza u muro3. I[Ipoueccsl,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuOTUIl. JIUMIOMIHBIA M TaluIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHUS U MHJMBUIYaJIbHOTO PAa3BUTHUS
OpraHu3MoB. DuUHAHCOBbIE UHCMPYMEHMbL U CIPAMESUY UHBECTNUPOBAHUSL.

Henenne xnerkn — muto3. Craaum mutosa. Ilpouecchl, mpoucxonsduie Ha pas3HbIX
CTaauAX MUTO3a. bronornueckuii CMbICI MUTO3A.

[Tporpammupyemasi ruOesb KIETKH — aromnTo3.

@opMbl  pa3MHOKEHHMsSI OpraHu3MoB: Oecrosioe M 1oyioBoe. Bunapl  Oecrnonoro
pa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHMU3MOB, €0 3HA4YECHUE IS
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meiios. Craguu meio3a. [lpormeccel, mpoucxomsmiue Ha cTagusx meiosza. [loBenenue
XpoMocoM B Meiio3e. KpoccnHrosep. buosnornueckuii CMbIC U 3HAUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy *KUBOTHBIX. [10sI0BBIE XKene3bl:
CEeMEHHUKU M sU4YHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TracTpysilus,
opraHoreses. [TocramOproHnanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OpPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n pa3Butne pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHUsS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmump! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/IBOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUi», «JleneHne KIETKU
OaxTepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIIETOUHBIN UK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l ameToreHes y
MJIEKOTIUTAIOIIUX U YeNoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».




ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«Sineknerka mitekonutaromero», «KapuoknHe3 B KJIETKax KOpElIKa JyKa», MarHUTHas
MoJenb-ammnKanys «/lenenue knerkn», moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopuas pabora Ne 3. «HabmogeHne MuTO3a B KIIETKAaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlabopatopuast pabora Ne 4. «/3ydyeHue CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponbs nuronorun u
IMOPHOJIOTHN B CTAHOBJICHUU T€HETHKH. BKiag poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (THUOPHUIIOIIOTUYECKUH, LUTOTeHETHYECKUM, MOJIEKYISIPHO-
reHeTuuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUuM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHaenem.
Mounoru0OpuaHoe cKpeluBaHue. 3aKoH eIMHO-00pasusi TMOPUIOB MEPBOTO MoKoieHus. [IpaBuio
JOMMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEenoJiHOe ToMuHHpoBaHue. Co30aHue u pazsumue mpaHcnopmuulx cpedcms. Pezynuposanue
cmpoumensbcmea 0opoe.

JurubpunHoe CKpemMBaHHE. 3aKOH HE3aBUCHMOTO  HACJIENOBAaHUS  MPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHOPHUIHOTO CKPEIIMBaHHA. AHAIM3UPYIOIIEEe CKPEIIMBaHHE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIUBAHUS [JIsl ONIPEIeICHHs TEHOTUIIA OCOOU.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana no clemieHHOMY
HacJe10BaHUI0 TeHoB. HapyllieHue cuernienns TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHble OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeapl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanvonsslil psa u BapuanvoHHast kpuas. Hopma peakiuu npusnaka. KonnyecTBeHHbIE 1
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHnasi, niaM reHOTHUNHMYECKas, NU3MEHUMBOCTb. KOMOMHATHBHAS M3MEHUUBOCTbD.
Meiio3 © moNOBOM mpolecc — OCHOBa KOMOWHAaTHMBHOM W3MEHUMBOCTH. MyTallMOHHAs
u3MeHYuBOCTh. Kitaccuukanuss myranuii: reHHblE, XpPOMOCOMHBIE, I'eHOMHbIE. YacToTa u
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTMYECKHX PsJIOB B HACIEICTBEHHOMH
m3MenunBocty H. . BaBumnosa.

BHesnepHas HacneiCTBEHHOCTh W M3MEHYHMBOCTb. Poccutickoe 3aKoH00amenbcmeo
nPOmMue KOppynyuu.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJBI T€HETHUKH YEJIOBEKA!
TE€HEATOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXUMHUYECKHUN, MOJICKYISPHO-
reHeTuueckuil. COBpEMEHHOE OIIPE/EICHUE TEHOTHIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHIUPOBaHKUE, B ToM yucie ¢ momomipio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacroiOkKEeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a XKHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICYEHUS TeHETHUYECKUX
Oomne3nel. MeauKo-TeHeTHUeCKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
NPEOTBPALICHUN U JICYEHUH FeHETHUYECKUX 3a00JIeBaHUN YeTI0BeKa.

JdemoHcTpaumuu:

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




Tabmuupl 1 cxembl: « MOHOTHOPUIHOE CKPEUIMBAHKUE U €r0 IIUTOI€HETHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmornueckue OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS,
«Meito3», «B3zauMozeiicTBue ajulebHBIX T€HOBY», «l €eHeTnyeckne KapThl paCTEHUM, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka mojay», «3aKOHOMEPHOCTH HAaCJEIO0BaHUS, CLEIUIEHHOIO C II0JIOMY,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Buuael wusMeHunBoctu», «MoaudukannoHHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-takropay, «l'eHeTnka rpymnmn KpoBu», «MyTalnnoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: MoAenU-amUIMKanuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomHoe
JOMHUHHpOBaHUe», «/lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu HOpMbI KpbUTLEB M OKPacKH Teja), repoapuit
«I"opox moCeBHOW.

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaboparopHas padota Ne 5. «M3ydyenue pe3yabTaToB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpELIMBaHUA y Ap030(HiIbl Ha TOTOBBIX MHKpOIpenapaTax.

JlaGopatopHas pabota Ne 6. «/3yueHne MOIUPHUKAIIMOHHON U3MEHYMBOCTH, OCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopuas pabora Ne 7. «Anamu3 wmyrtanmuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHe U aHAIU3 POJIOCIOBHBIX UEIOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipouecc. 3apoKICHUE CeNeKIUu U foMecTukanus. Yuyenue H. U.
BaBwioBa 0 LEeHTpax HPOUCXOXKIEHUS M MHOrooOpasusi KylbTYpPHbIX pacTeHui. LleHTpsl
MIPOUCXO0KICHMS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBblii U MHAUBUAYAIbHBIA OTOOpHI B CEJIEKLUU
pacteHuil u kuBOTHBIX. OlIeHKa 3KCcTephepa. bIM3KOpoaCTBEHHOE CKpEIUBaHUE — MHOPUIMHT.
Uucras nuHus. CkpenwBaHWEe YWCTBIX JIMHHWA. [erepo3wc, wWiaum THOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuauHr. OtnanéHHas ruOpuauzanuss U e€ yCIexu.
NcKkyCCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJUIIOUIOB. J[OCTMIKEHHSI CEJIEKUHUH PacCTEHUI,
KUBOTHBIX U MHUKPOOPIaHU3MOB. Biusnue 6blXIONHbIX 2306 MPAHCHOPMHLIX CPEOCcm8 Ha
OpP2aHU3M 4enoseKa.

bruorexHonoruss Kak oOTpacib NPOU3BOACTBA. ['€HHas WHXKEHepUs. OTalbl CO3AAHUA
pexomOunantHoit JIHK u Tpancrensnsix opranusmoB. Kierounas unxenepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHHUi. KiloHMpoBaHKWE BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYEeCKHMe M dTudeckue mnpodiaemsl. MO -
TFeHETUYECKU MOJU(PHUIMPOBAHHBIC OPraHU3MBbl. [IputuHbsl KOppynyuu u ux npeoodoieHue.

JeMoHcTpamuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. 1BaHos.

Tabmunpel u cxeMmbl: kKapra «LeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHni», «Ilopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHHi», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. WBanoBay, «llomummongus», «OOBEKTHI
O6uoTtexHomorun», «Kiaerounele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TEpeHOC
TEHOB, XpPOMOCOM.

Ob6opynoBaHue: MYJISDKU IUIOAOB U KOPHEIJIOJOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pactenuit, repbapuii «CebCKOX03sHCTBEHHBIE PACTCHUSI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHIXKEHHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IHCTBO, 1a00paTOPHUIO arpOyYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC



Tema 1. IBosronMOHHAsA 0HOJIOTHS.

[TpennocbuiKu BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUU. OBOJIOLMOHHAS TEOpPUS U €€
MecTO B OMojI0ruu. BiusHue 3BONIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HAyK.

CBuzerenbcTBa 3Bomtonuu. [laneoHTosornyeckue: IOCIEA0BAaTENbHOCTh MOSBICHUS
BUJIOB B MAJICOHTOJIOIMUYECKOM JIETOIUCH, epexoaHble GpopMbl. buoreorpapuyeckne: cxoncTBo
U paznuuue GayH u Gop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IMyusl 3MOPHOHOB PA3HBIX BHUJOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T[OMOJIOTMUYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JIMYECKUX IyTeH y BCEX OPraHU3MOB. _JIuunblll QUHAHCOBbLIN NIAH — NYMb K
00CMUIICeHUIO Ye.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIOKylMe CHJIbl  3BOJIIOLMM BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYpCoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIecTBOBAHHE,
€CTECTBEHHBIN OTOOD).

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

Muxkpoaontonus. [Tomynsanus kak equHULA BUA U 3BOJIIOLHUN.

JBmwxynme cuiibl ((hakToOphl) HBOJIONUHN BUAOB B NMPHPOJE. MyTallMOHHBIA MpOILECC U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaLusl.

EcrectBenHblii 0TOOp — Hampabistomuil ¢aktop 3Bomouuu. DopMbl eCcTeCTBEHHOIO
ot6opa. Locyoapcmeo u uenosex: KOHQAUKM UHMEPecos.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3BoJtonuu. Ilpumepsl npucnocoOiaeHnit
y Opranu3MoB. ApoMOp(hH 036l U UIN0-aTATI TAIHH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpauueckoe, IK0JI0rH4ecKoe.

Makpospomonus. @opMbl 3BoIOLMM: (UIeTHYECKas, UBEPreHTHas, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMoCTh 3BOMIOIHH.

[IpoucxoxzaeHne  OT  HECNEUMAIM3UPOBAHHBIX  mpeakoB.  [Iporpeccupyromas
crenuanu3anus. AnanTuBHas paguanus. JopodcHo-mpancnopmusle npagoHapyUleHUs.
JleMoHCTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmuuplt u cxembl: «Pa3BuTHE OpraHuyeckoro Mupa Ha 3emiie», «3apoAabIIIn
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBennbiii  otb0op», «MHOrooOpasue copToB pacTeHui», «MHoroob6pasue MoOpos
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHYHBOCTD, «ApomMopdo3bI»,
«Mmunoanantanun», «OO0mas aereHepainus», «JIBwkymue cunsl sBomonun», «Kapra-cxema
mapuipyra mytemectBus Y. Jlapsuna», «bopsba 3a cymectBoBanue», «lIpucnocodbieHHOCTH
opranu3MoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TUIOI0B U
CEMSH, KOJUIEKIIUA «HpnMepm 3alIUTHBIX HpI/ICHOCO6J'IeHI/II71 Y XKUBOTHBIX», MOJCIIb «OcHOBHEIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpaduueckas kapra wmmupa, Koiekuus «DOpMbI COXPaAaHHOCTH HCKOIIAeMbBIX
JKUBOTHBIX U pacTeHHi», Moaensb ammuukanus «llepekpéct XpomMocomy, BIaKHBIE MpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKH», MHUKporpernapar «JIpozodumay (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.



JlaGopatopHass pabora Ne 2. «OmucaHue npUCHOCOOICHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HHKHOBeHHe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuyHble MpPEACTABICHUS O 3apOXKIACHUU XKU3HU. HaydHble runoTe3bl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMHUs. XUMHUYECKas SBOJOLUSA. AOWUOTEHHBIN CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMHUYECKOW 3BorOIMKU. HauanpHble Tanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBostOLMsl. DOpMUPOBAHHME OCHOBHBIX TIpYyNN JKUBBIX OpraHusMoB. Koppynyus kak
npomueonpasHoe oeticmsue.

Pazgutue xu3num Ha 3emie no spamMm U nepuoaaMm. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [laneo3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUNA, OpPIOBUKCKHUH,
CUJIypUHCKUH, IEBOHCKUM, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiIuMara M IeoJIOTMUECKHX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIFOIUU
PaCTUTENBLHOTO M KUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUid U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa’keHue 3BOJIoLUU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIBI OPraHU3MOB.

OBoironusl yelnoBeKka. AHTpomojioruss Kak Hayka. Pa3BuThe npeacTaBieHUE o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHe3a. Cxo/ICTBa M pa3iandMs YeJloBeKa
U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuxymue cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass HW3MEHYHMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3FOTOBJICHUE OPYIUN TPYy/Ja, MBILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIH,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBexk pasyMHbld. Haxonku
MCKOIIAeMBbIX OCTaTKOB, BPEMs CYIIIECTBOBAaHMS, 00JIaCTh pacrpocTpaHeHus, 00bEM TOJIOBHOTO
Mo3ra, obpa3 Xu3HU, opymusi. HMcmopus asmompancnopma, MoOepHU3auus mpaHcnopmHbuLx
cpeocmes Ha PA3HbLIX IMANAX Y4en08e4ecko20 obuiecmsa.

Yenoseueckue packl. OCHOBHBIE OONBIIKE pachl: €BpPOINEOHaHAas (eBpa3uiicKas), HEerpo-
aBcTpajioujiHas  (9KBaTOpUaAIbHAs), MOHIOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKHMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

JleMoHCTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmunel u cxembl: «Bo3HukHoBeHHe COMHEYHOM cHCTeMbl», «Pa3BUTHE OpraHUYEcKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupay», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YEJIOBeKa M YEJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTAa MAJICOHTOJOTHYSCKUX HAXOJOK
MPEJKOB COBPEMEHHOIO 4YeJoBeKay», «JlpeBHeimme moam», «JpeBHue moau», «llepsbie
COBpPEMEHHBIE JIIOIN», «HeToBeuecKue paco».

Ob6opynoBanne: wmynsiku —«lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUATEKaHTPOIa, HeaHAepTaablla, KPOMAHBOHIIA), CJICTKH WM W300paKCHHUS] KaMEHHBIX OPYIui
MEepPBOOBITHOTO YeloBeKa (KaMHHU-YOMIMEPhl, pyOuna, ckpebdia), TeoXpoHOJIOrHdecKasi TabnuIa,
KOJIIEKIUsA «POpMbI COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHHIN».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

[IpakTuueckas padora Ne 1. «/3yueHue MCKomaeMbIX OCTATKOB PacCTEeHUM M KMBOTHBIX B
KOJUICKLUAX».




DKCKypcusi «IBOJIIOIUS OPraHMYECKOro MHupa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKUI MY3€ii).

Tema 3. Opranu3mbl H OKpY:KaloIas cpeaa.

Okojorusi Kak Hayka. 3ajaud M pa3fenbl AIKOJOTHH. MeToAbl 3KOJOTHYEeCKHX
UCCIIEIOBaHUA. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMs ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AylLIHAs, I[OYBEHHas,
BHYTPUOpPTaHU3MEHHAs. [Liamums u 3apabamuléams ¢ OAHKOBCKOU KAPMOI.

Oxonoruyeckue ¢akrtopbl. Knaccudukanus sKoJorudeckux (GaxTopoB: aOHMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AlGuotuueckue  (QakTopel:  CBET, TEMIleparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOeHns OpraHu3MoB K JEHCTBUIO aOMOTHYECKHX (haKTOPOB. bruojornueckue puTMel.

buotnueckue  Qaktopel. Buuabpl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYPEHLHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, kooneparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHCAIM3M, HEUTpaau3M. 3HaueHue OUOTHYECKUX
B3aUMOJICHCTBUI Ui CYIIECTBOBAHUS OPTraHMU3MOB B TNPUPOAHBIX COOOIIECTBaX. Anmeuxa
nepsou meduyunckou nomowu npu J{TI1.

DKOJIOTUYECKHE XapaKTePUCTUKH MOMyIsanui. OCHOBHBIE TIOKA3aTeIH MOIYIISLUU:
YHCIEHHOCTh, IJIOTHOCTb, POXKAa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. [luHammuka
YHCIICHHOCTH TOYJISIIUH U €€ PEeTyJISIHSL.

JdeMoHcTpanum:

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

Tabmunel u cxemsl: kapta «[Ipupoansie 3081 3eminy», «Cpenpl 00UTaHUS OPTraHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISALUN
uHpy30pun-Tyheabkny, «llumesbie nenmu.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHuas padota Ne 3. «Mopdonoruueckrne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktuueckas padota Ne 2. «[1oAcU€T MIOTHOCTH MOMYJIAINI pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBo  opranuzMoB  —  OuoneHo3. CTpykTypsl — OuoOLleHO3a:  BHJOBas,
OpoCTpaHCTBEHHas, Tpoduueckass (muumieBas). Buabl-nomuHanTel. CBsi3u B OHOILIEHO3E.
Tpebosanus k uenosexy, 0bpeuenHoMy 81acmbio.

Okonoruyeckue cuctembl (kocuctemsl). [loHsTHe 00 sKOcHCTEME U OHOreoleHO3e.
OyHKIIMOHANIBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUUM B 3KocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBbie menu u cetd. OCHOBHBIE TITOKa3aTeNd YKOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTh, CAMOPETYIISIHS, pa3BuTre. CyKieccus.

[Tpupoanble 3SKOCHCTEMBI. DKOCHCTEMBI 03€p M pPEK. OJKOcHUCTeMa XBOHHOIO WU
HIMPOKOJIMCTBEHHOT O JIECa.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y POO3KOCHUCTEMBI. buosoruueckoe u
XO3SCTBEHHOE 3HAYEHHE arpodKoCUCTeM M ypOO3KOCHUCTEM. Brnadwi: kak coxpaHume u
NPUYMHONCUMD.

buopasznoobpaszue kak ¢akTop ycTtorunBocTH dKocucTeM. CoxpaHeHHE OHMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYyenne B. U. Bepuanckoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa Onochepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHocgepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OMOT€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.




YenoseuecTBo B Onochepe 3emnu. AHTpONOreHHbIe U3MeHeHus B Ouocdepe. [mobanbHbIe
9KOJIOTUUYECKHE MTPOOIJICMBI.

CocymiecTBoBaHHE MPUPOIBI U YeroBeuecTBa. CoxpaHeHne Onopa3zHooOpa3us Kak OCHOBA
ycroifunBocty Onocdepsl. OCHOBA PALMOHATIBHOIO YIPABICHUS NPUPOIAHBIMU PECypcamMM U MX
ucronb3oBanue. JloCTmKeHst OMOJIOTUU U OXpaHa IPUPOIbL. A30VYKa cmpaxosanus.

JdemoHcTpaumuu:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

TabGmuupl u cxemsl: «llumessle nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusy», «OKoJOrMUecKas mnupamuaa», «buocdepa u YemoBexy,
«DJKOocuCTeMa IIUPOKOJUCTBEHHOrO Jiecay, «ODKOCUCTeMa XBOHHOro jeca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHHs BO3/AyXa M IPYHTOBBIX BOi», «llouBa — BakHeiIas
cocrasisitoas ouocheps», «PakTopsl Aerpagannuu nouBy, «[lapHukoBeii d3QdexT», «DakTopb
PaMOaKTUBHOTO 3arpsi3sHeHus 6uocdeprl», «O0mas crpykrypa ouocheps», «Pacrnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B Ouocheper,
«KpyroBopot a3ota B mpupoae».

O6opynoBaHue: MO/I€b-aNIIuKaLUs «Tunuynsie OMOIICHO3BI», repbapuii
«PactutenbHble  coobmiecTBa»,  Koyulekuuu — «buomenos», «Bpeaurenn — BakHeHIIMX
CENIbCKOXO3SMUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUl W  KUBOTHBIX,
INPUHAAISXKAIINE K pa3HbIM 3KOJOIMUYECKUM IpyImnaM oxHoro Buja, Kpacuas kaura Poccuiickoit
Deneparun, N300pakeHNsI OXPaHIEMbIX BHIOB PACTEHUH U KUBOTHBIX.




INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 BUOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHsA IpenMera «buosorus» BblIEICHBI
CIIEAYIOIIHE  COCTABIAIONIME: OCO3HAHHE OOy4YaroIUMMCA  POCCHHMCKOM  Tpa)IaHCKOM
UJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEICHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHHUIO OHOJOIrWH, IieJICHANpaBIeHHOE pPAa3BUTHE BHYTPEHHHX
yOeXIeHUI JIMYHOCTH HAa OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJAULUN Pa3BUTHA
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromUXCs PYKOBOICTBOBATHCS B
CBOCM  JEATEIBHOCTH  LI€EHHOCTHO-CMBICIOBBIMM  yYCTAHOBKAMH, IPUCYLIUMH  CHCTEME
OMONIOrMYecKOro 00pa3oBaHMs, HAIMYHE HKOJIOTHYECKOrO IIPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBIL.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs Ipeamera «buosiorus» AOCTUTArOTCs B €IMHCTBE
y4eOHOIl M BOCHUTATENbHON JEATEIbHOCTH B COOTBETCTBHM C TPAJULMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMM, IIPUHATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU IOBEIEHHMSI M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAHUs M CaMOPA3BHUTHs, PA3BUTHsS BHYTPEHHEH IO3MIMHU JUYHOCTH, MMATPUOTU3MA,
YBa)XXCHHsI K 3aKOHY M IIPaBOIIOPSZKY, YEJIOBEKY TpPyJda U CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOrOHallMOHAJIHOTO Haponaa Poccuiickoit @enepanuu, IpUpOAE U OKpYXKarolIel cpene.

JIMYHOCTHBIE Pe3yabTaThl OCBOSHHS YU4€OHOTO mpenMeTa «BbHoiorusy» ITOMKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTSM POCCHMCKOro  OOILEeCTBa,
paclIMpeHne KM3HEHHOIO OIBbITAa W OIbITA ACSATEIBHOCTH B IIPOILECCE pPeaTu3alMi OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM NEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCTh  TPAXJAHCKOM TMO3MLIMU  OOydaromlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEATEIbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENbHbIX 3a/1a4, BHITIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpeNeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HBIMU yYOEXKIECHUSAMHU, KYJIbTYPHBIMHU LIEHHOCTSIMA U COLIMAIbHBIM
IIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
[IO3HABATEIIBHBIX U HCCIIEIOBATEIbCKUX 3aJa4, YBAXUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/AEPIKAHMUS,;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEILHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(OPMHPOBAHHOCTh POCCUICKOM IPaXKIaHCKOM NICHTUYHOCTH, TATPHOTH3MA, YBAKEHHS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepea PoanHO#, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIIGHHE M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OLICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEM CEMEHHOM *U3HU B COOTBETCTBUU C TPAJULIHUSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE MPOSBIIATH
KayecTBa TBOPYECKOMN JIMUYHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIArOnoJIy4us:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 6e30MacHOro oopasa *Ku3HU (370pOBOE MUTAHUE,
coOI0ieHNe TUTMEHUYECKUX MPaBWJI U HOPM, cOAlaHCHPOBAHHBIN PEXKUM 3aHATHI M OTIbIXa,
perynsipHas (u3Mueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30M1aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHME MOCJIEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJIECHUS ajKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYJYy, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

TOTOBHOCTbH K aKTMBHOM AESITEILHOCTH TEXHOJIOTMYECKON U COLIMAJIbHOM HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATH W CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaTbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BHIOOP OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE MJIaHBbI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILIEHHE K MPUpPOe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYIbTYphl: MpUOOpETEHHE OIbITa IIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKPYKaIoIEel Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMUECKUX Mpo0IeM U IMyTel UX pelIeHus;



CHOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble NPU M3YUYEHUH OMOJIOTMU 3HAHHS U YMEHUS
IpU pEIIEHUuH MpoOJsieM, CBS3aHHBIX C pallMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOIIOAEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE NEHUCTBHM, IMPUHOCIIIMX BpPEI OKPYXKAlOLIEH INPUPOJHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HQJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIBTYpbl, OIbITa
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAIBHOM NpaKkTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUSI MUPA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YelIOBeKa U oOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U peIIeHUHU Ipo0OieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCreueHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewarb pecypcHble IpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, IIOUCKA IYTEH BBIX0/a U3 TI00aTbHBIX
HKOJIOTMYECKUX NPOOJIeM U 0OecreueHus nepexoia K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYCHUH OMOJIOTUYECKUX 3HAHWW B LEJSIX MOBBIMICHHS OOmIeH
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HaHUSA s aHalu3a M OOBSCHEHUS SIBJICHUMN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJb30BaTh OMOJOTMYECKHE 3HAHUS MJI pelIeHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH J1eATeNIbHOCTH, TOTOBHOCTh OCYILECTBISATh MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITEIBHOCTh HHAUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPhIBHOMY O00pa30BaHUI0O M CaMOOOpa3oBaHHIO, K
aKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HAaHMM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeranpeaqmeTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buOJOrus» BKIIOUYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAayuyHbIM (akT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIE
yueOHbIe JeiCcTBUS (TM03HABaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIeUrBaOIINe



dbopmupoBaHrne (QPYHKIMOHAIBHON TPAaMOTHOCTH U COIMAIBLHOW KOMIIETCHIIMH OOYYaroIINXCs,
CIOCOOHOCTh o0yJaromuxcs UCTIOJIB30BaTh OCBOCHHBIE MEXTUCIUTTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIIECHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICSATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHITHSIMH);

OINpeNeNaTh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTB PE3yIbTaThl ACSITEILHOCTU C TIOCTABICHHBIMU IIEIISIMH;

UCIIOJIB30BaTh OWOJIOTHUECKUE TOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JCIyKTHBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYINPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEHICHUsS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBINOJHATE pPa0OTy B YCIOBUSX PEaTbHOrO, BHPTYAILHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRIO U TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJ/IOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BHJBI JCSITEILHOCTH [0 TOJIYYCHHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIMU, TTPEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYAIUSX, B TOM YHCIE TpU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
KU3HEHHBIX CHTYAIHX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHhI JUIS JI0Ka3aTelbCTBA CBOMX YTBEPXKJICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJe PpCEHICHHS 3aJadd  pPe3yIbTaThl, KPUTHYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIHN OIBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEpPEHOCHTh 3HAHUS B  T[O3HABATENbHYI0O U  MPAKTUYECKYHD  O0JacTu
KU3HEICATCIIEHOCTH;



YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTAaTh HOBBIE HJEH, IpeAjiaraTb OpUTHHAJIbHBIE MOJAXOAbl U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]]a4u, TOMYCKAIOIINE aJIbTePHATUBHBIC PELICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATM3UPOBaTh MHQPOPMALHUIO PA3IMYHBIX BHIOB U (GOpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TIPEACTABICHUS OHOJIOTHYECKOM
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe ¢ OHOIOTHYECKOM
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMANKU, HHOOPMAIIMOHHOK
0€30MacHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY 0OCyXJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIMPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeUIaraéMoil 3a/Ja4yd, YYWUTBIBATH WHTEPECH U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HEBEpOAJIbHBIE CPEACTBA OOMICHHs, MOHWMAaTh 3HAYEHHUE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJICHCTBHS, NMOHUMATh HaMEpPEHUS
NPYTUX JOAEH, TPOSIBIISATh YBAKHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHWUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
pelieHny OMoJorndYecKoi mpobiieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 4JIeHa KOJUIEKTUBA,;

NPUHUMATh TeId COBMECTHOW JESTEIhbHOCTH, OPTraHW30BHIBATH W KOOPIMHHUPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTAaBIATh IJIaH JEHCTBUHM, pacupefensTh PO € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJla U KAXJIOTO YYaCTHHKA KOMaHJbl B OOLIUH pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTh HOBBIE MPOEKTHI, OLEHWBATh WJEH C TMO3MIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh IMO3UTHBHOE CTPATETMUYECKOE TIOBEIACHHWE B PA3IUYHBIX CHUTYaIMsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIHATHBHBIM.

OBJ1ajieHNe YHUBEPCAIBLHBIMH PeryIsTUHBHBIMM 1€l CTBUSIMU:

1) camoopranu3amnms:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh HAa OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIINH B PA3HBIX 00JACTAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JESTECIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUI, UCIOIB30BATH MPUEMBI peIICKCHH
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIIbTaTOB S TEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMATh ce0sl, MOHUMast CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3ynabTaThl ocBoeHus mporpaMMbl COO mno 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMd U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
NeSITeIbHOCTH 10 MOJIyYEHUIO HOBOTO 3HAHUS M NMPHUMEHEHUIO 3HAHUH B Pa3lWYHbIX Y4eOHBIX
CUTyallusiX, a TaKK€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHbIX ¢ Ouojorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJjaM 00yueHHs.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpPKaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: KHU3HB, KJIETKa,
opranusM, Merabonu3sM (0OOMEH BeImeCTB M  MPEBpalleHUE DHEPruu), TOMeocTa3
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOHU3BEJICHUE
(penpoyKius), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTalllOHHas,
LEHTpaJibHas JI0TMa MOJEKyJsipHOi Ouosnorun), 3akonsl (I. Mennens, T. Moprana, H. U.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBunosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SBJICHUM, OpraHu3alus M MpPOBEJIEHHE OUOJOTrHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOPHM U 3aKOHOB, YMEHHME JI€J1aTh BBIBO/bI HA OCHOBAHUH I10JIyYCHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIECIATH CYHICCTBECHHBIC NPU3HAKH BUPYCOB, KJIETOK IPOKApHOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpALLEHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, MJIACTUYECKOIO U IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKECHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUSA
opraHu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, JJIs1 IPUHATHS IPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM )KU3HHU C LEJIbIO 00eCIeueHHsI
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJIs palrdOHAJIbHOTO
IIPUPOIONOJIB30BaHNUS;

YMEHME pellaTh »3JIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIS TIpEICKa3aHMsI HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;

yYMEHHUE BBIOJIHATH JIAOOPAaTOpPHbIE M MPaKTUYEeCKHE paldoThl, coONI0NaTh MpaBUiia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMaIMK, HAyYHO-TIONYJISIpHbIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN anmnapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOECHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATH CO/IEPKaHUE OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIINS,
reHO(OH[, JBOJIOLMS, JBIKYIIUME CHJIbl ((aKTOpbl) SBOJIIOLUH, MPHUCIIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKkHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEJyLIEHTHI, LIENH MUTaHNs, SKOJIoruyeckas nupaMua, ouoreoueHos, ouocgepa;

yMEHHME Wu3/araTb Ouosnorunueckue Teopuu (3BomrounoHHass Tteopuss Y. JlapsuHna,
CUHTETHUECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacraa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. U. BepHajckoro), onpenensiTh rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MMO3HaHUS B OMOJIOTMU: HAOIIOJACHHWE M OMNHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIECHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHUE 3aBHCHUMOCTH MEXIY HCCIEAyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX DPE3YJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBOABI HA OCHOBAaHUY NOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIENATh CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJOTMUECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOT€OleHO30B M HOKOCHCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJ1000pa30BaHMs, MPHUCIIOCOOJICHHOCTH OPTaHM3MOB, JCHCTBUS JKOJIOTHUECKHX (aKTOPOB Ha
OpraHu3MBbl, IIEPEHOCA BEIECTB U MMOTOKA SHEPTHH B 9KOCHCTEMaX, aHTPOIIOT€HHBIX W3MEHEHUN
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
ABJICHUH, 1151 IPUHATUS NPAKTUUYECKUX PELIEHUI B IOBCEHEBHOM KU3HHU C LENIbI0 O0ECIeueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu Ui palnoHAIBLHOIO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMaxX (LENU MUTaHUs);

YMEHHUE BBIOJHATH JIAOOPATOPHbIE M MPAaKTHUYECKUEe paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJepKaHUs, BKIIOYAONIYIO0 ICEBIAOHAYYHbIC 3HAHWUSA W3 PAa3IUYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBoW HMHGOpMalMM, Hay4yHO-IIOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJIOOAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

° dopmuposams _ymenue npocHoO3UPO8aAmb C60€ NOBEOCHUE KAK VYACMHUKA 00PONCHO20
08UDICCHUS, pacluupamsb _obwull Kpy2030p no_npodieme 0Oe30nacHo20 NnoeeoeHUs. Ha
VAUUAX U_00PO2ax; (HOopMUposams _meopemuyeckue YMEeHUs neuexo006 U _600umenell
NpoOCMetuux mpaHCROPMHbLX CPEOCS.

° NPUMEHANb NOJAYYEHHblE SHAHUA npu nianuposaruu cemenno2o 6%00%61’}’1&1,' 6 _obnacmu
OKOHOMUYCCKUX OMHOUICHUL 8 CEMbe U 0611466’”166.
L4 NpUMEHAmMb NOJIY4EHHblE 3HAHUA 6 cbopmupoeal-luu AHMUKOppynuyuoOHHozo

MUDOBO33DEHUS, NO3BONAIOULE20 OCOZHAHHO OMKA3AMbCA OM NPAKMUKU KOPDYNUUOHHO20
N0B8eOeHUs.




TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaeiioB (uu¢posBbie) JdonmostHUTEIBbHAS
n/n H TeM NPOrpamMMbl Bcero KonTpoarskie | IlpakTmieckue oOpa3oBaTe/ibHbIE uHopmanus
padoThI padoThI pecypebi
Llosedenue
sooumenetl u
buonorus kak Hayka 3 1 0,8 bubmorexa LOK newexo0o8 80 epems
’ https://m.edsoo.ru/7f41c292
2071071€0a U Q0XHCOA.
’KuBbie CUCTEMEBI U UX 1 03 bu6nmoreka [IOK Kax nauamo ceoti
OpraHu3anus ' https://m.eds00.ru/7f41¢c292 6usnec.
Koppynyuonnoe
XUMHYECKUH COCTaB U 7 25 bubmuoreka [JOK %e
CTpOEHHE KIETKU ’ https://m.edsoo.ru/7f41c292 P ——
Ymo HysicHo 3Hambs
npo ungaayuo.
JKuzHenesaTeabHOCTh KIETKU 7 1 2 bubmorexa LIOK Hpuauner JIT11.
https://m.eds00.ru/7f41c292 [losedenue
neuexo00s u
sooumenet
PasmMHOXeHHE B Qunancogvie
HHMBHIYaThHOE PA3BHTHE 4 14 bu6nuoreka [IOK UHCMPYMEHmblL U
OpraHH3IMOB https://m.eds00.ru/7f41¢c292 = cmpameeuu
UHBECMUPOBAHUAL.
Poccuiickoe
HacnencrBeHHOCTD B 9 1 3 but6mmoreka [IOK 3AKOHOOAMeNbCmMeo

HN3MCHYHUBOCTH OPraHu3MOB

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

npomue Koppynuuu.

Cozoanue u



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

CernekIust OpraHu3MOB.
OCHOBBI OUOTEXHOJIOTUHU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34

0,9

10,9

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢c292

paseumue
mMpaHCnopmHbvlx

cpeocma.
Pecynuposanue
Cmpoumenbcmaa

dopoe.

Ipuyunvl koppynuuu
U UX NPeo0oNeHUe.
Brusnue evixaonnvix
2as06
MPAHCROPMHBLX
cpeocme Ha
OP2AHU3M YEl0BEKd.



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

11 KJIACC

HaumenoBanue
Ne i/ pa3aesioB U TeM
NPOrpamMMbl

1 DBOIIOIMOHHAST OMOIOTHUSA

BozHukHOBeHUE U
pa3BUTHE )XKU3HU Ha 3emiie

Opranusmel u
OKpYy>Karolas cpeaa

KoauuyecTBO 4acoB

KonTpoabubie IIpakTuueckue
Bcero
padoThI padoThI
9 1 2,8
10 1 2,9
5 2,4

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchl

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

JlomoaHuTeIbHAS
uHpopmanus

Jluunwviu
unancoswvlli_nian —
nymo K
00CHUICECHUIO YETU.
Tocyoapcmeo u
Ye06ex. KOHQIUKM
uHmMepecos.

0POICHO-
MPAHCROPMHbLE
NPABOHADYULECHUS.

Koppynuus xax
NPOMUEONDPAGHOE
oeticmaue.

Hcemopusa
asmompancnopma,

MoOepHu3ayusl
MPAHCROPMHBLY
Ccpeocme Ha Pa3HbLX
omanax
uenoeeyecKo2o

obwecmsa
Inamumo u
3apabamuléams ¢
OAHKOBCKOU KApMO1l.
Anmeuxa nepsoii

MeOUYUHCKOU
nomowu npu JTII



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

Coo0mrecTBa u
DKOJIOTUYECKUE CUCTEMBI

OBILEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

10

34

2,7

10,8

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41cc74

Tpebosanus k
4el06eKy,

obpeuennomy
81ACMbIO.

Brnaowi: kak
COXPAHUMb U

NPUYMHOMNCUNTb

A3zbyka
CMpaxo8anus.



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