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OCHOBHOI'0 0011ero 00pa3oBaHMs

PABOYASA ITPOI'PAMMA

y4eOHOTrO MpeMeTa
«buoJsiorus
(0a30BbBIN YPOBEHD)

it ooyuaromuxcst 10-11 kiraccor



PA3JIEJI 1. HIOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl O OHOJIOTUU TEOPETHUECKYIO OCHOBY Uil ONPENEICHUs
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3yibTaToB O0y4eHHs U TPeOOBAHMH K YPOBHIO MOJTIOTOBKM BBITYCKHUKOB, IOJOXEHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS O crennpuke OMOJIOrHuH,
¢€ 3HaUCHMH B ITO3HAHWUH KHUBOU npupoasl H o0OecrieyeHnu CyHICCTBOBAHHA YCIIOBCUCCKOT'O
obmectBa. CoriaacHO Ha3BaHHBIM IOJOXKEHUSAM ONPEIENCHbl OCHOBHBIE (DYHKLUHU MPOrpPaMMbl
1o OMOJIOTUU U €€ CTPYKTYpa.

IIporpamma o Guosnoruu Jaét MpeacTaBieHue o LelsiX, 00 olIiel cTpaTeruy o0y4eHus,
BOCIIUTAaHWSI W Pa3BUTUS OOy4arOIIMXCS CpeAcTBaMu y4yeOHoro mpeamera «buomorusy,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEp)KaHUe, €ro CTPYKTYpy, paclpelelieHue I0
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JJOTMKHM 00pa30BaTeIbHOrO Mpolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B nporpamMe no OHOJOrMM TaKXe YYUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbIM
JMYHOCTHBIM, METANPEJAMETHBIM U IPEIMETHBIM pe3ysibTaTaM o00ydyeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATEIbHOCTH/yUeOHBIX NeHCTBUN 00yUaromuxcs 1o
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

1.1.0BHIAA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA

B mporpamme no Guonorun (10-11 kiaccel, 6a30BbIli ypOBEHb) peaii30BaH MPHUHIIUII
IPEEeMCTBEHHOCTH B H3y4eHUHM Ouonoruu, Oyarojaps uYeMy B HeW mpocMaTpuBaercs
HAIpPaBJIEHHOCTh Ha PAa3BUTHE 3HAHM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAlMM  JINYHOCTH, OKOJOTMYECKOIO  MBIIUIECHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoit cpene. IlosTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HaHUH O CTPOEHUU KMBBIX CUCTEM PA3HOI'0 PaHra M CyIIHOCTH OCHOBHBIX IMPOTEKAIOLIUX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUU B MOBCEHEBHOM JKU3HU JJISl PEIICHUs MPUKJIAJHbBIX 33/1a4, B TOM 4ucie: TpopuiIaKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIBTUPOBAHMS,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEJACHUS B OKpYXKarollel MpUpOIHOMl cpene,
aHaJIM3a BIMSHMS XO3AHCTBEHHOM [EATENbHOCTU 4YEJIOBEKA HA COCTOSHUE IPHUPOJIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJAHON HANpPaBIE€HHOCTH Y4eOHOTrO
npeamera «bHOTOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBbIO OOECTIeUeHHs YCIOBUHM Ul peIieHus
OJIHOM M3 aKTyallbHbIX 3a/1a4 MIKOJBLHOTO OMOJIOrMYECKOro oOpa3oBaHusi, KOTOpas mpeanoaraet
dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTU aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

IIporpamma mo GHOJOTUU SBJISIETCS OPHUEHTUPOM JUIS COCTABJICHUS pabOUYMX MPOrpaMM,
aBTOpPbl KOTOPBIX MOIYT MPEAJIOKUTh CBOM BapHaHT I[OCIIEAOBATEILHOCTH M3YyYEHUS U
CTPYKTYpBI y4eOHOro Marepuaia, cBoé BUIeHHE myTeill popmupoBanus y odydarommxcs 10-11
KJIaCCOB TPEAMETHBIX 3HAHWUW, YMEHUH U CIMOCOOOB Y4YeOHOW [EATEeTbHOCTH, a TaKkKe
METOAMYECKHX pEUICHUH 3a7ay BOCHUTAHUS W PA3BUTHUS CPEACTBAMH Y4eOHOTrO IMpeaMmera
«buonorus».

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHUS 3aHUMaeT BakHoe mecto. OH
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONIUXCS TPEACTABICHUN O HAayYHOW KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPOE, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMyl M DHBOJIOLHH, CO3MAaET YCIOBHA [UIA: IO3HAHUS 3aKOHOB JKUBOM IPUPOIBL,



dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 370POBOTO M Oe3omacHoro obpasa
JKU3HH, 3KOJIOTMYECKOT0 MBIIIEHUS, HEHHOCTHOIO OTHOUIEHUS K JKUBOW MPHUPOJIE U YEIIOBEKY.
Bonbiioe 3HaueHue OMOSIOTUs MMEET TaKXkKe JJIsl PELICHUS BOCIMTATENIbHBIX M Pa3BUBAIOIIMX
3aJa4 CcpegHero ooiero oOpazoBaHus, colpalu3anuu olydaromuxca. M3yuenue Ouoioruu
oOecrieynBaeT yciaoBUs i (OPMHUPOBAHUSA HWHTEIUICKTYaJbHBIX, KOMMYHHKAIIMOHHBIX U
WH(GOPMALIMOHHBIX ~ HABBIKOB,  ACTETHYECKOH  KyJIbTYpbl, CHOCOOCTBYET  HMHTErpaluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
busuku, xumun U reorpaduu. HazBanHble MONOKEHUS O MpeAHA3HAYEHUH Y4eOHOTO mpeameTa
«buonorus» coctaBWIM OCHOBY JUIS OINpPENENICHUsS MOAXO0J0B K OTOOPY M CTPYKTYPUPOBAHUIO
€ro coJiep>KaHusl, MPEJCTaBICHHOTO B IPOTrpaMMe 10 OUOIOTHH.

OTt60p conmepkanus yueObHOro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O00YYaIOUINECs TOKHBI
OCBOWTH 3HAHHS M YMEHHs, 3HAUUMbIE i1 (pOpMUpOBaHUS OOIICH KYIbTYpHI, ONPEACISIONINE
aJIecKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKPYKaIOILeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTelbHOCTH. Oco00€ MECTO B 3TOM cHUCTEMe 3HAHUU
3aHUMAIOT D3JEMEHTBl COJIEpP’KaHus, KOTOpbIe CIyKaT OCHOBOM Juis (OpMUPOBaHUS
IPEJCTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CtpykTypupoBaHUE COJEp)KaHHUS Y4eOHOro MaTepuajia B IMporpaMMe IO OHOJOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
JKUBOW NPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUMM € 3THM B
CTpYKType ydeOHOoro npeamera «bHonOrus» BBIIEICHBI CIEAYIOIINE COJIep:KaTelbHbIe TUHUU:
«buonorus kak Hayka. MeToabl HaydHOro nmo3HaHus», «Kierka kak Ouonoruyeckas cUcTemar,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucreMa U MHOroo0pasue OpraHu4eckoro MHpay,
«OBOJTIOLINS )KUBOH MPUPOABI», «DKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

1.2. HEJIU U3YYEHUSA YYEBHOI'O ITIPEJIMETA

Henbp u3yuenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
00y4JarIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIOJIb30BaTh 9TU 3HAHUS JIJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

1.3. 3AJAYHN U3YUYEHUSA YYEBHOI'O IPEAMETA

Joctuxkenne 1enu u3ydeHUs ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcsl pelIeHuEM CIISIYIOIINX 3a/1au:

o OCBOEHHE 00YUYaIOIUMUCS CUCTEMBI 3HAHUHN O OMOJOTUYECKUX TEOPHUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON sl (OpMUPOBaHUS
MPEJICTABIICHHA O €CTeCTBEHHO-HAYYHOH KapTHHE MHpa, O METOJaX HAy4YHOTO ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX MXHBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3alluy,
BBIJAIOMIUXCA OTKPBITHUAX U COBPEMECHHBIX MCCIICIOBAHUAX B 6I/IOJ'IOFI/II/I;

o dbopMupoBaHHe y OOYYAIOIIMUXCS TO3HABATEIbHBIX, WHTENIEKTYAIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH B MpoIllecce aHajiu3a JaHHBIX O MYTSIX pPa3BUTHSA B OHOJIOTHU
HAYYHBIX B3MJIAJOB, WJACH M TMOIXOAOB K H3YYCHHIO JKUBBIX CHUCTEM pAa3HOTO YpPOBHS
OpTraHH3aIn;

. CTAHOBJICHHWE y  oOydalommxcs  oOmeidl  KynbTyphl, (YHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSICHATH M OLIEHUBATH SIBJICHUS OKPYXKAIOIIET0 MHUpa KUBOU
NIPUPOIBl HA OCHOBAHHMY 3HAHHI U OIBITA, MOJIYYCHHBIX IPU U3yYCHUH OHOJIOTHH;



. dbopMupoBaHue |y oOydarommxcs yMEHUH  WJUIIOCTPUPOBATH  3HAYCHHUE
OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOW JEATEIbHOCTH YeJNOBEKa, Pa3BUTHH COBPEMEHHBIX
MEAMIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOJIOTHH;

J BOCIHUTAHUE YOEXKAEHHOCTM B BO3MOXXHOCTH TIO3HAHMSI UEIOBEKOM JKUBOM
IPUPOJIBI, HEOOXOTUMOCTH OEPEKHOIO OTHOILIEHUS K HEH, COOIIO/IEHUSI STUYECKUX HOPM IpU
MPOBEJICHUH OMOJIOTUYECKUX UCCIICIOBAHUI;

J OCO3HaHME LEHHOCTH OHOJOIMYECKUX 3HAHUN [JIs TOBBILEHUS YPOBHS
9KOJIOTUYECKOH KYyNbTYpHl, 4151 POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
. NpUMEHEHHE NMPUOOPETEHHBIX 3HAHUNW M YMEHHH B TOBCEIHEBHOW >KU3HU JUIS

OLEHKM IIOCIEJACTBUM CBOEHW JEATEIBHOCTH 110 OTHOLIEHWIO K OKpYKAIOLIEH Ccpene,
COOCTBEHHOMY 3JI0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEp MTPOPUITAKTUKH 3a00JICBaHHA.

1.4. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

B cucreme cpennero obmero oopazoBanus «buosorusy, u3yyaemas Ha 6a30BOM yYpOBHE,
SBIISICTCA O0SI3aTENBbHBIM yUEOHBIM TPEAMETOM, BXOISAIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OOmiee YmCiI0O 4acoB, PEKOMEHJOBAHHBIX I M3y4eHus Owonornu — 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Henenio).

1.5. ®OPMbI YUYETA PABOYEI TIPOT'PAMMBbI BOCITUTAHUS B PABOUYEN
ITPOI'PAMME I10 BUOJIOI'MHU

Pabouas mporpamma Bocnutanust MOY CII Nel(03 peanusyercs B TOM 4HClie M 4Yepe3
UCIOJIb30BaHUE BOCIUTATENILHOTO MOTEHIIMANa YPOKOB Onooruu. Jta paboTa oCylecTBIsSETCS
B cieayomumx Gopmax:

o [ToGyxnenue oOyuarommxcsi coOmoaTh Ha YypOKe OOIIETIPUHSATBIE HOPMBI
NOBEJICHUs, TMpaBUja OOWIEHHS CO CTaplIUMHU (TEeJarori4ecKuMu  pabOTHUKaMHM) U
CBEpCTHUKaMH (00y4arOIIUMHUCS ), TPUHIUIBI yUeOHON AUCIMILIMHBI U CAMOOPTaHU3aI1H.

o [TpuBneueHre BHUMaHMUs OOy4YalOMIMXCS K LIEGHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypOKax IpeaAMETOB, IBJICHUH, COOBITUI Yyepes:

- IEMOHCTPALIMIO 00Y4arOIIUMCsl IPUMEPOB OTBETCTBEHHOTO, IPaXAAHCKOIO MOBEACHNUS,
IPOSIBJIICHUS] YEJIOBEKOIIOOUs U JT0OpOocepAeYHOCTH OOpalieHre BHUMAaHHsS Ha HPAaBCTBEHHBIC
aCMeKThl HayYHBIX OTKPBITUHM, KOTOpPbIE M3Y4alOTCsl B JAHHBII MOMEHT Ha YpOKe; Ha SPKUX
JesTeNell KyJbTypbl, YUEHbBIX, CBA3AHHBIX C M3Y4aeMbIMHM B JJAaHHBII MOMEHT TEMaMH, Ha TOT
BKJIaJl, KOTOPBI OHU BHECIM B pa3BUTHE HAIEH CTpaHbl U MUpa, HAa JIOCTOWHBIE MOJpa’kaHuUs
IIPUMEPBI UX JKU3HH, HA MOTUBBI UX IIOCTYIIKOB;

- HUCIOJb30BaHME Ha YypokKax HHGPOpMaIUH, 3aTparvBarollell Ba)KHbIE COLIMAJIBHBIE,
HPABCTBEHHBIE, STUYECKHE BOIIPOCHI.

J Hcnonp3oBaHWe BOCHHUTATENbHBIX BO3MOXKHOCTEH coOJEp)KaHHA  y4eOHOTro
npenMera Juis  (GOPMHUPOBAHUS Yy OOy4arOmIMXCS POCCHUMCKUX TPaJUIIMOHHBIX JTyXOBHO-
HPaBCTBEHHBIX U COIMOKYJIBTYPHBIX LIEHHOCTEH depe3 MmoJ00p COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUS, 33]1a4 JIUIS PEIICHHUS, MPOOJIEMHBIX CUTYAIIUH JJIs1 OOCY>KICHUsI B KJIacce.

. WNunnuupoBanne o0OCYKICHUH, BBICKA3bIBAHUN CBOEr0 MHEHUS, BBIPAOOTKH
CBOETO JINYHOCTHOTO OTHOIICHUS K U3y4aeMbIM COOBITUSM, SBICHHSM, JIULAM, TPOU3BEACHUIM
XYA0KECTBEHHOH JINTEPATyphl U UCKYCCTBA.

J BxnroueHne B ypOK MIPOBBIX HPOLEAYpP, KOTOpPHIE IIOMOTAaIOT MOJAEPXKATh
MOTHUBAIMIO 00YYaIOLINXCS K NOTYYEHUIO 3HAaHUH, HAJTa)KUBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX
OTHOILIEHWH B Kjacce, MOMOTaloT YCTAaHOBJICHUIO JOOpPOKENaTeNbHOW aTMOc(epbl BO BpeMs

ypOKa.



. [lpumeHeHne Ha YypOKE HMHTEPAKTHBHBIX (OpPM pabOThl, CTHUMYJIUPYIOIIUX
IIO3HABATEJILHYIO MOTHBALIMIO O0YYarOIUXCS.

J [TpumeHenue rpynmnoBoii paboTsl WK pabOTHI B Mapax, KOTOPbIE CIIOCOOCTBYIOT

° Pa3sBUTHIO HAaBBIKOB KOMaHJIHOW pabOThl W B3aUMOACUCTBUIO C JPYTUMHU
00yJaroUMHUCS.

J Beibop u wucmonmp3oBaHME HAa YpPOKax METOAOB, METOIUK, TEXHOJIOTH,

OKa3bIBAIOLIMX BOCIMTATEIBHOE BO3ACHCTBHE HA JIMYHOCTh B COOTBETCTBUM C BOCIIMTATEIbHBIM
UJIEAJIOM, LIEJIbIO U 3a/1a4aMU BOCIIUTAHHUS.

J MunnuupoBaHue U NOAAEpKKa UCCIEN0BATEIbCKON AEATEIbHOCTH NIKOJBbHUKOB B
(dopme opraHuM3aluy TPYHIOBBIX M MHIMBUAYAJIbHBIX HCCIIEAOBAHUM (MUHM-HCCIENOBAHUI),
BKJIIOUEHUE B YPOK PA3JIMYHBIX HUCCIIENOBATENbCKUX 3aJaHUM M 3a]ad, YTO JaeT BO3MOXHOCTb
oOyyaromuMcsi TpuoOpecTd HaBBIKU CAMOCTOSATENBHOTO PEIIEHUS TEOPETUYECKOil MmpoOieMsl,
TeHEPUPOBAHUS M OQOPMIICHHSI COOCTBEHHBIX THUIIOTE3, YBAKUTEIBHOTO OTHOIICHHS K WY)KUM
uzesM, yOJIMYHOTO BBICTYIJICHUSI, apTYMEHTUPOBAHUS U OTCTAaUBaHUs CBOEH TOUKHU 3pEHUS.

. VYcTaHOBIIEHHE YBaXXUTENIbHBIX, JIOBEPUTEIbHBIX, HE(OPMAJIbHBIX OTHOLIEHUI
MEXy YYUTEJIeM U YYCHUKaMHU, CO3JJaHie Ha YPOKaX AMOIHMOHAIBHO-KOM(MOPTHON CPEJIbI.



PA3JIEJI 2. COAEP)KAHUE YYEBHOI'O ITPE/IMETA

2.1. KPATKAS XAPAKTEPUCTUKA COIEPKAHUSA INTPEJIMETA I10 KAXKJIOMY
TEMATHYECKOMY PA3JEJTY

10 KUIACC

Tema 1. buoJsiornst kak Hayka (2 yaca)

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTEeTHKOM U mnpaBoMm. Ponbs Ouonoruu B
(hOopMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKHX HayK.

MeTopl TO3HAHUS KUBOM NPUPOIbI (HAOII0JeHIE, SIKCIIEPUMEHT, ONTUCAaHUEe, U3MEPEHHE,
KJIaCCU(UKAIIUS, MOJISTUPOBAHKE, CTATHCTUYECKAss 00pabOTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabmuis! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MpPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucteMbl 1 uX opranu3anus (1 yac)

JKubie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owoioruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CgoiicTBa OWocucTeM H HUX pa3HoOOpasue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IOIMYIALHOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1IeHOTHYECKUI), ONOCEPHBII.

JleMoHCTpanum:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKK IKU3HU», «YPOBHH OpraHU3AIMH KUBOUH
MPUPOBI.

O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XumMuveckuii cOCTaB U CTPOCHHE KJIETKH (8 4acoB)

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODBJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIIUM BOJBI M MHUHEPAIBHBIX BeEMIECTB B KieTke. [logmepkaHne OCMOTHYECKOTO
Oananca.

benku. CocraB u cTpoeHue 6€IK0B. AMUHOKHCIOTEI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJICKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS WM UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHTHl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIM ILIEHTD,
cyoctpatHas crnenuduuHoctb. Kodepmentsl. Buramunbl. OTinuusi  (QepMEHTOB  OT
HEOPTraHWYECKUX KaTaJIn3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TIOKO03a, pubo3a U J1e30Kcupud03a), qucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0Io3a). buonorndeckue GyHKIUHA
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapoduibHO-THAPODHOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB W JTUMHAOB KaK
HMCTOYHHUKOB YHEPTUU.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknum JJHK. Crpoenme m ¢dynkumm PHK. Buger PHK. AT®: crpoenue u

byHKIMN.



[Tutonoruss — Hayka o kieTke. KierouHas Teopuss — mpuMmep B3aMMOAECHCTBHS HAEH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUECHHUSI KIIETKH.

Knerka kak nenoctHas >xuBast cucreMa. OOLIie NMpu3HaKU KJIETOK: 3aMKHYTasi HapyKHas
MeMOpana, mosiekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTe3a Oeka.

Tumbl KIETOK: JyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTHM CTPOEHHS
MIPOKapUOTUUYECKON KJIeTKU. KieTounas crenka Oakrepuii. CTpoeHHE SyKapUOTHIECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmmu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHon bl kietku: DI1C, anmapat ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHA.
Bunet mnactun. HememOpaHHbIe OpraHOUABI KJIETKU: PUOOCOMBI, KIIETOYHBINA LIEHTP, EHTPUOIIH,
peCHUYKH, KTyTUKU. DYHKIIMU OpraHONI0B KJIETKU. BKIIFoueHwUsI.

SAnpo — perynsaTopHslif eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpaumMu:

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

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

Tabmuner u cxembl: «llepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenka», «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KieTKu», «CTpOeHHE pacTUTENbHON KiIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE sApa KIETKN», «Y TIAEBOABDY, «JIUnuas».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE MJisi TPOBEICHUS HaOIIOJCHUH,
MU3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3yueHue KaTadIUTUYECKON AKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl)y.

JlaGopatopuast padota Ne 2. «M3yueHue CTpOEHUS KIETOK pPACTCHHM, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpeNapaTax U UX OMHCAHUEY.

Tema 4. ’KuzneaesiTeJIbHOCTh KJIETKH (6 4acoB)

OOMeH BeImiecTB, WIH MeTa0ONu3M. ACCUMWISAINMS (IJIaCTHYECKUd OOMEH) U
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUS BEILECTB U PHEPTUU B TOHUMAaHUH MeTab0Iu3Ma.

Tunber oOMena BeriecTB: aBTOTpOGHBIN U reTepoTpodHsbii. Poms pepmeHTOB B 00MeHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOIHe OaKTepuu. 3HAYCHHE XEMOCHHTE3a ISl KU3HU Ha
3emute.

OHepreruyecknii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTalbl YHepreTuyeckoro ooMena. I ukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHHe, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEeKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cunreza. leHernyeckas wunpopmamms u JIHK. Peanumzanus
reHeTH4YecKol mHpopManuu B KiIeTKe. | eHeTHYeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIILIHS —



matpuunblii cuHTe3 PHK. Tpancnsanus — 6unocunres 6enka. Dtamnsl Tpancnauuu. Koguposanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
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. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupr u cxembl: «Tunbl  nutaHus», «Metabomusm»,  «MUTOXOHAPUD,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkumonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuir  kom», «Bupych»,
«bakrepnotdarn», «Crpoenme wu sku3HeHHBIH 1wmka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PazMHoOKeHNe M HHAUBUAYAJbHOE Pa3BUTHE OPraHu3MoB (5 yac)

KneTounslii 1uKi, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilponeccst,
npoTekaromue B uHTEpdaze. Permukanms — peakuuss marpuyHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jlenenne xnetkn — muto3. Cramgum muto3a. Ilpoiecchl, MpoucXonslIe Ha pa3HbIX
CTaZuAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Bunapl  Oecrnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. MCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meiios. Craguu meio3a. [lpormeccel, mpoucxomsmiue Ha cTagusx meiosza. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEHO03a.

["amerorenes — mponecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10/I0BBIE XKene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30u,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3d. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omtonorsopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTpysLus,
opranoretes. [ToctamOpuoHnanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHSL: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

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

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMBbI pa3MHOKEHHUS OPTaHU3MOBY, «J/IBOWHOE OTIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXXEHUE pPAacTCHUN», «JleJleHne KIIETKU
Oaktepuit»y, «CTpoeHHE TIOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KIIETOUHBIA UK,
«Pemmukanus JJHK», «Mutos», «Meio3», «IIpsMoe u Hempsimoe pazButue», «l'amerorenes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaIUN OHTOTEHE3A).



O6opynoBaHue: MHKPOCKOI, MHKpompenaparhl «CrnepMaTro30uabl MIICKOMHTAIOIIETOY,
«Siueknerka miekonurarouiero», «KapuoknHe3 B KIETKax KOpPELIKa JyKa», MarHUTHas
Moieb-anruKanus «/lenenue kinetkny», monens JJHK, Mogens MeTadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

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

Jlabopatopuast pabota Ne 4. «/3ydyeHue CTPOEHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciienicTBeHHOCTh M H3MEHYMBOCTH OPraHU3MoOB (9 4yacoB)

IIpeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponbs nuronorun u
AMOPHOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKIIa] pOCCUICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToIbl TEeHETUKH (THUOPHUIOIIOTUYECKUHM, UUTOTeHEeTHYECKH, MOJEKYISIpHO-
reHetTudeckuii). OCHOBHBIC T€HETUUECKHE TTOHATHUS. | eHeTnYeckass CHMBOJIMKA, UCIIOb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEAOBaHUS  MPU3HAKOB, ycTaHoBieHHbie [. Mennenem.
MounorubpunHoe cKpelBaHue. 3aKoH eIMH0-00pa3us ruOpuaI0B MepBoro nokosnenus. [Ipasuno
JTOMUHUPOBAHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a umctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpelmMBaHHWE. 3aKOH  HE3aBUCHMOTO  HACICIAOBaHUS  IPHU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonbp3oBaHne aHATM3UPYIOLIETO CKPEIMBAHMS IJIs1 ONIPEICTICHUS TEHOTHUITA OCOOH.

CuenneHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJe0BaHMI0 TeHOB. HapylieHue cierniennsi TeHOB B pe3yibTaTe KPOCCHHTOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

['enetuka nosa. XpoMOCOMHOE OIpeAesieHne 1ojia. AYTOCOMBI M TTOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble OpraHu3Mbl. HacnegoBaHume NpPU3HAKOB, CUEIJIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS M HacleACTBeHHas. Ponb cpeibl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHUKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuuonHssiii psg u BapuannoHHas kKpuBad. Hopma peakuuu npusHaka. KonudyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencTBenHas, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u moJIOBOM mporecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalMOHHas
M3MEHUYUBOCTh. Kiaccudukanuss mMyTranuid: TeHHbIE, XpOMOCOMHBIC, Te€HOMHBIe. YacTtoTa u
NPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BresinepHas HacneCTBEHHOCTh U U3BMEHUUBOCTb.

I'enetuka uyenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TE€HEATOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXMMHUYECKUN, MOJICKYISIPHO-
reHetudyeckuid. CoOBpEeMEHHOE OIpeAelIeHUEe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTHUIUpPOBaHWE, B ToM uucie ¢ nomomibio [1I[P-anamm3a. HacnencrBennsie 3aboneBaHms
YelnoBeKa: TeHHbIe OoNie3HH, OONE3HM ¢ HACIEICTBEHHON  MpeapacroiioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue ¢ TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPODUIAKTUKA U JICUCHUS T€HETHYECKUX
Oose3Heil. MenuKo-rTeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUECHHWE MEIAUITMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUSHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemMoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckwnii, H. Y. BaBuiios.

Tabmuiel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 [UTOTEHETHYECKass OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,



«lurubpunnoe ckpeumBanue», «lluTonorndeckne OCHOBBI JAUTHOPUIHOTO CKPEIIMBAHUS,
«Meito3», «B3auMozaeiicTBUE alIeNbHBIX T€HOBY, «I eHeTHuUecKre KapThl paCTEHUMN, KUBOTHBIX
u 4denoBekay, «['eHetuka mona», «3aKOHOMEPHOCTHU HACJIECAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buuael wusMeHunBoctu», «MoaudukannonHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropan, «['eHeTHKa Tpynm KpoBu», «MyTalloHHAs
U3MEHYUBOCTb.

Ob6opynoBanue: MoAenU-amUIMKanuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMHUHHpOBaHHe», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moceBHOW.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 5. «M3ydyenue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpeLIUMBaHUs Y APO30(HIIBI HAa TOTOBBIX MUKpPOIIpEeHapaTaxy.

Jlaboparopuas padota Ne 6. «M3ydyenne MOANMPUKATMOHHON U3MEHYUBOCTH, MTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

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

[TpakTuueckas pabota Ne 2. «CocTaBieHue U aHAIH3 POAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OcHOBBI OM0TeXHOJI0TUH (3 yaca)

Cenekusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U goMecTukanus. Yuenue H. U.
BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METO/BI CeNeKIMU. MacCoBbId U UHIUBUAYATbHBI OTOOPHI B CEJIEKIIMU
pacteHuii u XUBOTHBIX. OlIeHKa dKcTephepa. bIN3KOpOACTBEHHOE CKPEIIUBaHUE — MHOPHUIMHT.
Uucrtass nunug. CkpeuuBaHue YHMCTHIX JUHUN. [ereposuc, wim rubpuaHas cuia.
Hepoacteennoe ckpemuBanue — aytopuauHr. OtnanéHHas ruOpuau3anuss U e€ YCHeXH.
NcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUIIOUIOB. J[OCTMIKEHHS CEJIEKUHUH PaCTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTambl CO3JIaHHS
pexombunantHoit JIHK wu Tpancrenneix opranuzmoB. Knetounas wumxenepus. KietouHsie
KyIbTypbl. MUKPOKJIOHAJIEHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JTudeckue mpobremsl.. MO -
T€HETUYECKU MOAU(DUIIUPOBAHHBIC OPTAHU3MEI.

JemoHncTpanuu:

[Toptpets: H. . BaBunos, U. B. Muuypumn, I'. /I. Kapneuenko, M. @. lBaHoOB.

Tabmuiel U cxeMmbl: kKapta «L[eHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacteHui», «Ilopoapl qOMaNTHUX >KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHi», «OTnanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWBanoBay, «[lomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KynbTypel U KJIOHHUpOBaHUE», «KOHCTpynpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Okckypcusi «OCHOBHBIE METOJbl U JIOCTUKEHUSI CEJIEKIMU PACTEHUM M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YJYacTOK, B TEIJIMYHOE
X035IUCTBO, Ta00OPaTOPHIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».



11 KUIIACC

Tema 1. IBosnrounuonHasi ouosorus (9 yacon)

[IpeanocbuIKM BO3HMKHOBEHUS 3BOJIIOLIMOHHONW TEOPUHU. ODBOJIIOLMOHHAS TEOpUS U €€
MecTO B OMOJIOTHH. BiMsHrE 3BONIONMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CsugerenbcrBa »Bosonuu. [laneoHTonornyeckue: MOCAEAOBATENIBHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJOTMYECKOHN JIETOIUCH, NIepexoanbie (opMbl. bruoreorpaduueckue: cxoacTBoO
U paznuune GayH u Qpop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3Iuyisl dMOPHUOHOB DPA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AaHAJOTUYHbIE, PYIMMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMYECKUX IMyTeH Y BCEX OPraHNU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeanochuikM BO3HUKHOBEHMSI JapBUHU3MA.
JBukyiiye Cuibl HBOMIONMM  BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TMIpU
OTPaHUYEHHOCTH PECYpCOB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

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

MukposBontonus. [lonynsauus kak eIMHULAa BUIa U SBOJIFOLUU.

JBrokymue cwibl ((pakToOpbl) 3BOJIONMU BHJIOB B TIpupoje. MyTallMOHHBIN MPOLecC U
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomymsiiioHHbIE BOJHBI U JApedd reHoB. M3omauusa u
MUTpALHS.

EctectBeHHbIil 0TOOp — HampaBistomuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3ynbTar 3Bostonun. Ilpumepsl npucnocoOiaeHnit
y opranuzmoB. ApoMop(h03bl U UIN0-adaNTallNH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (OpMBI BUA000Pa30BaHUS:
reorpaguyeckoe, 3K0JI0rHuecKoe.

MakpoosBomonus. @opMbl 3BOIIOIMK: (UIeTHYECKas, JUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMoCTh 3BOMTIOIMH.

[IpoucxoxzaeHne  OT  HECNEUMAIM3UPOBAHHBIX  mpeakoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JleMoHCTpanum:

IToptpetsr: K. JIunnen, K. b. Jlamapk, Y. [dapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJblin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 3a  CyIIECTBOBAHHUEY,
«EctectBennbiii  otbop», «MHOrooOpasue copToB pacTeHuit», «MHoroodpasue Mmopos
KUBOTHBIXY, «[Tomynsumy, «MyTanuoHHas U3MEHUYUBOCTbY, «ApomMopdo3bI»,
«MUnnoanantauny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomtonun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «boppba 3a cymectBoBaHue», «lIpucnoco6ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe B11000pa3zoBaHue», « IKOJIOTUIECKOE BU00OPa30BaAHHE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPAaCcKH, HA0Op II0OA0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAeTb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOUHBIX).

buoreorpaguueckas kapra Mupa, Koyieknus «@DopMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTeHMI», Molenb anrumkanusa «llepekpéct xpoMocom», BlIa)KHbIE IIpenaparhbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (GOPMBI KPBIIILEB U OKPACKHU TETa).

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

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



JlaGopatopHass pabora Ne 2. «OnucaHue MNPHUCTIOCOONIEHHOCTH OpraHu3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3unkHoBeHnue u pa3Butue xxu3nu Ha 3emie (10 yacoB)

JloHayuyHble MpPEACTABICHUS O 3apOXKIACHUU XKU3HU. HaydHble runoTe3bl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMHUYECKOW 3BONIOIMKU. HadanpHble 3Tansl Ononorunueckoit ssomoonmn. ['unoresa PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButne ku3HuM Ha 3emisie 1o 3pam W nepuomaMm. Karapxed. Apxelckas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHUICKUN, OpPJTOBUKCKUH,
CUJIypUINCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIM, IEPMCKHIA.

Me3so30iicKas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuo/ibl: NajaeoreHOBbIi, HEOr€HOBBIM, aHTPOIIOT€HOBBII.

XapakTepucTuKa KJIMMaTa M IeoJIoTMYecKuX IpoueccoB. OCHOBHBIE ATambl ABOJIIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwue,
paciBeT U BBIMUPAHUE TPYIIIT )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BONOUUUA. OCHOBHBIE CUCTEMATUYECKHE
IpYIIbl OPraHU3MOB.

OBOJIIOLIMSL  4YEJIOBEKAa. AHTPOINOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKACHUN YesloBeKa. MeToibl 3yueHus: aHTpororene3a. CxoAcTBa U pa3inyusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

JBuxymue cuisl  ((paxTopel) aHTpomoreHesa. HaciencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYIAUM Tpy/aa, MBIIIJICHHE,
peyb.

OcHOBHBIE CTaguU M BETBHU DBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIIOBEK yMEIbIH,
Yenosek mnpsmoxoxasmuii, YemoBek HeaHaepranbCkuid, YenoBek pasymubld. Haxonku
UCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHs.

Yenoeueckue pacbl. OCHOBHbIE OOJIBLIME pachl: €BpoleouaHas (eBpasuiickasi), Herpo-
aBcTpajionjiHas  (PKBaTOpUAIbHAs), MOHIOJOWJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
OPUCHOCOOICHHOCTH TMpPEACTAaBUTENEH UelOBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

IToptpetsr: @. Penn, JI. ITacrep, A. U. Onapusn, C. Mumnep, I'. YOpu, Y. /lapBuH.

Tabmuupl u cxemsl: «Bo3HukHOBeHHe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYEeCcKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHass kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OPraHM4ecKoro mMupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOECHHS
YyeJloBeKa U YeIOBEKOOOpazHbIX 00e3bsiH», «OCHOBHBIE MECTa MAaJCOHTOJOTUYECKUX HAXOJIOK
IIPEIKOB COBPEMEHHOIO 4YejoBeKa», «JlpeBHelmme moan», «/peBHue mroan», «llepBbie
COBpEMEHHBIE J0N», «UenoBeueckre pachl».

Ob6opynoBanue: wMmynsiku  «lIporcxoxaenue denoBeka» (OIOCTBI aBCTpaJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKHA WIH M300pa)keHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4YOIIMEphl, pyOuia, ckpebiia), TeoXpOoHOJIOrHYecKas Tabiaula,
KoJuieKus «@OpMbI COXPaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHne McKomaeMbIX OCTATKOB PacTCHUHN M KMBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAueCKUil My3eil).

Tema 3. Opranusmbl 4 OKpYy Kawmas cpeaa (5 yacon)



Okonorusi Kak Hayka. 3ajadyd M pasAeibl JIKOJOTMH. METoAbl 3KOJIOIMYECKHX
UCCIIIOBaHUH. DKOJIOTMYeCKOe MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs ~ OpPraHM3MOB:  BOJHAas,  HAa3€MHO-BO3JylLIHas, IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Oxkonorudeckue ¢akropbl. Knaccudukamus skomormueckux (HakTopoB: aOHMOTUYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleHCTBUE SIKOJIIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AOuotnueckue  (QakTOpBl:  CBET, TEMIIEpPAaTypa, BIAKHOCTb.  DOTOMEPUOAU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aOMOTUYECKHX (paKTOPOB. bruosoruueckue puTMsl.

buotnueckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aUMOJACWCTBHIA:  KOHKYPCHIIHS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHEe OHMOTHYECKHUX
B3aMMOJICHCTBUHN JJIS CYILIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOMmyisiuu. OCHOBHBIE IOKA3aTelad MOMYJSLUU:
YHUCJICHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpauus. JluHamuka
YUCJIEHHOCTH MOMYJISILIUY U €€ peryssiusl.

JdeMoHcTpanum:

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

Tabmuupl n cxemsl: kapta «IIpupogusie 30Hb1 3emian», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLIUU
uHOy30pun-Typesnbkn», «Ilumessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
oOUTaAHUSY.

JlaGopatopHas padota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[TpakTrueckas padota Ne 2. «Iloacuér mIOTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. Coo0mecTBa u 3ko0j0rnyeckue cucremnl (10 yacos)

CooOmiectBo  opraHu3MoB  —  OuoneHo3. CTpykTypsl — OuOLl€eHO3a:  BHJOBas,
pOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3U B OHOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstue 00 3kocucreMe U OHOreoleHO3E.
@YHKIMOHAIBHBIE KOMIIOHEHTBl OJKOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B dKocucTeMe. Tpoduueckue (MHUILEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNlM 3KOCHUCTEMBI: OHOMacca,
OPOAYKIHMS. OKOJOTHYECKHE MUPaMHAbL: TMPOIYKIUHU, YUCICHHOCTH, OuomMaccel. CBolcTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pa3BuTue. CyKIeccHsl.

[IpupoaHble 3KOCHUCTEMBI. ODKOCHCTEMBI O03€p M pPEK. ODKOCHUCTEMA XBOWHOTO WM
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE SKOCUCTEMBbI. ATpPO3KOCUCTEMBI. YpOOo3KocucTeMBbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYyenne B. U. Bepuanckoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa Onochepsl.
XKusoe BemectBo u ero QpyHkuuu. OcoOeHHOCTH OHoOc(epbl Kak II00aJbHONH 3KOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHMOT€OXMMHYECKHE LHMKIBI 3JIEMEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocepe 3eMin. AHTPONIOTeHHbBIE H3MeHeHus B Onocdepe. [mobansHbIe
9KOJIOTUUYECKHE IMTPOOIJIEMBI.

CocyecTBoBaHNE TPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3us KaKk OCHOBA
ycroiunBoctu Onochepsl. OCHOBA PALMOHATIBHOIO YIPABICHUS NPUPOIAHBIMHU PECYpCaMH U MX
ucnosnb3oBaHue. JloCTKeHst OMOJIOTUU M OXpaHa IPUPOIBI.

JdemMoHcTpaumuu:



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

Tabmuupl u cxemsl: «llumesble nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHus», «OKoJOrHMuUecKas mnupamuaa», «buocdepa U YemOBEK»,
«DJKOocuCTeMa IIUPOKOJUCTBEHHOrO Jiecay, «ODKOCHCTeMa XBOHHOro jeca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHUs BO3/yXa M TIPYHTOBBIX BOi», «llouBa — BakHeiImas
cocrasistroas ouocheps», «PakTopsl Aerpagannu nouBy, «IlapHuKoOBEIN AP herT», «DaKTOPHI
PaMOaKTUBHOIO 3arps3HeHus buocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenne
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B Ouocheper,
«KpyroBopot a3ota B mpupoae».

O6opynoBaHue: MO/I€b-aNIIIMKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PacturenbHble  coobmiecTBa»,  koiuiekuuu — «buomenos», «Bpenutenu — BakHeMIIMX
CENIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl W  KUBOTHBIX,
INPUHAAISKAIINE K pa3HbIM 3KOJOTMUYECKUM IpynnaM oxHoro Buja, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHIsI OXPaHIEMBIX BHIOB PACTEHUI U KUBOTHBIX.

2.2. METAITPEJJMETHBIE CBA3HU YYEBHOT'O ITPEJIMETA

buonorust xak ydeOHas JUCHMIUIMHA, IO CBOGH MPUPOJE SBISASICH OCHOBHBIM
HaIpaBJIECHUEM €CTECTBO3HAHMS, 3aHUMAET 0CO00€ IMOJI0KEHUE B MAaTePUATIbHO-TYMaHUTAPHOMN
cdepe. IT0O MOKHO MPOCIETUTH HA TEOPUHU SBOIIOIMOHHOTO YYEHHUS, KOTOpas MpU MOMOIIU
OMOJIOTHH PacIpOCTpPaHsIETCS B aCTPOHOMHUHU, XUMHH, (Pusuke, reorpaduu, oOMIECTBOZHAHUH,
JUHTBHUCTUKE, dTHOTpadUU W APYrUX HayKaxX. DKCIEepUMEHTalbHas 0a3a M KOHIIENTYallbHbIE
MOAXOAbl OMOJIOTHM CBSI3BIBAIOT €€ C OCHOBaMH (DM3HMKH, XMMHH, MaTEeMAaTHKH, Teorpaguu u
TeO0JIOTUU U MHOTUMHU JIPYTUMHU €CTECTBEHHBIMU HayKaMH. Y HUKAIIbHBIE OCOOEHHOCTH KaXKJ0TO
OpraHu3Ma, KaXJ0ro ypOBHS OpPraHHW3allMM >KUBOW MaTepUM, OpPTaHM3aIUs Cpelbl OOMTaHUS
YeNoBeKa POAHAT OUMOJIOTHIO ¢ TYMAaHUTAPHBIMHU M OOIIECTBEHHBIMU Haykamu: ¢unocoduei u
JUAJICKTUKOM, UCTOpUEH M OOIIECTBO3ZHAHUEM, COLIMOJIOTHENH M dTHOrpadueit m Haykamu 00
yIpaBJICHUH.



PA3JIEJI 3. INTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Cormacho @I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K  pPE3ylbTaTaM OCBOCHHSA
00y4JaroIMMUCS TPOrpaMM CPEIHEro OOIIero OOpa30BaHUS: JIMYHOCTHBIM, METANPEIMETHBIM |
NpCAMCTHBIM.

3.1. JUYHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHUs IHpeamera «buosorus» BbLIEIEHBI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHUE O0YYaIOUUMUCS POCCUNCKON TPasKIaHCKOM MACHTUYHOCTH —
FOTOBHOCTU K CaMOpPa3BUTHUIO, CAMOCTOSITENIBHOCTH U CaMOOIPEIEICHUI0, HAJIMYME MOTHBALUU K
o0yueHuto OWOJIOTHH, IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHWI JTUYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEH U MCTOPUYECKHUX TPaJWULIUN Pa3BUTHS OMOJIOIMYECKOIrO 3HAHHUSA, TOTOBHOCTh U
CHOCOOHOCTh OOYyYalOUIMXCS PYKOBOJICTBOBATHCS B CBOEU JESATENBHOCTH ILIEHHOCTHO-CMBICTIOBBIMU
YCTAaHOBKaMM, MPHUCYUIUMH CHCTEME OHOJOTMYECKOro O00pa30BaHUs, HAJIWYUE 3KOJOTHYECKOIO
MIPaBOCO3HAHUS, CHIOCOOHOCTH CTABUTH 1I€JIU U CTPOUTD KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHMSI MpeaMeTa «bruosorus» 10CTUrarTcs B €AMHCTBE y4eOHOU
U BOCIUTATEIbHOM  JEATENIBHOCTU B  COOTBETCTBUM C  TPAJUUUMOHHBIMH  POCCUHCKHUMH
COLIMOKYJIbTYPHBIMHM, HCTOPUYECKMMHM U JIyXOBHO-HPAaBCTBEHHBIMM LEHHOCTSMH, HPUHATHIMU B
oOmiecTBe NpaBWJIaMU M HOPMaMH TMOBEACHHUS M CIOCOOCTBYIOT TIpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUSI M CAMOpPA3BUTHUS, PAa3BUTHS BHYTPEHHEW IO3MLMU JMYHOCTH, NAaTPUOTHU3MA,
YBaXXEHUS K 3aKOHY W NPaBOMOPSIKY, YEJIOBEKY TpyAa M CTaplieMy IIOKOJEHHUIO, B3aUMHOTO
YBa)XKEHUsI, OEPEXKHOT0 OTHOLIEHHUS K KYJIbTYpHOMY HAcClIE€IUI0 M TPAAULIMSIM MHOTOHAI[MOHAJIBHOIO
Hapoza Poccuiickon denepannu, NpUpoOaE U OKPYXKAKOLLIEH cperie.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS YydeOHoro mnpeamera «buonorus» MOIKHBI OTpaxarb
TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIACHUH,
COOTBETCTBYIOLIMX TPAJULHUOHHBIM IIEHHOCTSIM POCCHUICKOIO OOIIECTBA, PaCIIMPEHUE XHU3HEHHOTO
ONBITa M ONBITA ACSATEIBHOCTH B IPOLECCE pealN3allid OCHOBHBIX HAIIPABJICHUN BOCIHUTATEIBHON
JESTEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

Cc(OPMHPOBAHHOCTh I'PAXKTAHCKON MO3MIMU 00yYaroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOIO
YJIeHa POCCUICKOT0 00IeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX NIPaB U 00sI3aHHOCTEH, YBaXKEHUE 3aKOHA M ITPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MEATENbHOCTH NPU CO3AAHUU Y4EOHBIX IMPOEKTOB,
peleHnH yuyeOHBIX U 03HABaTENbHbIX 3371a4, BHITOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH ONpPENENSITh COOCTBEHHYIO MO3ULIMIO MO0 OTHOUICHHIO K SBJIEHUSM COBPEMEHHOU
KHU3HHU U OOBACHATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JIEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHMBHOTO B3aHMMOJECHCTBUS
Jro/iel ¢ pa3HbIMHU YOEKACHUSMH, KYJIbTYPHBIMHU IIEGHHOCTSIMU U COLIMAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TIpOIECCE COBMECTHOTO  BBIMIOJIHEHUS  Y4eOHBIX,
[IO3HABATENbHBIX U HUCCIIEN0BATENIbCKUX 3a7jad, YBaXXUTEJIBHOIO OTHOLIEHUS K MHEHUIO ONIIOHEHTOB
pHU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJEPKAaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCHUICKON TPakIaHCKOH HWIACHTHUYHOCTH, MAaTPUOTHU3MA, YBXKECHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepes PonuHOM, ropaocTu 3a cBOM Kpai, cBoro Poauny,
CBOM fA3BIK U KYJIbTYpY, IPOIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIbHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIECHHE K MPUPOJHOMY HACIEIHMI0 M MaMIATHUKAM IPHUPOABI, JTOCTHUKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIIOCOOHOCTH OIICHMBATh BKIIAJ POCCHUCKUX YUEHBIX B CTAHOBICHHE U pa3BUTHE OWOIIOTHH,
MMOHUMAaHUS 3HaYeHHs] OMOJIOTUU B MMO3HAHUU 3aKOHOB MPHUPOJBI, B )KU3HU YEJIOBEKA U COBPEMEHHOIO
o0111eCTBA;

ujeitHas yoexIEHHOCTb, TOTOBHOCTh K CIYXEeHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyanoy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIIOCOOHOCTH OIEHUBATh CHUTYAIMI0 W MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTUPYACH Ha
MOpPJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAYIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTEISM, CO3JAAHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaaULUSIMU HapoaoB Poccun;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOLIECTBEHHBIX OTHOLICHHI;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BHUJAX MCKYCCTBA, CTPEMJICHUE MPOSIBIATh KaueCTBA
TBOPUYECKOMN JIMYHOCTH;

5) ¢pusznueckoro Bocnuranus, GopMHUPOBAHMSA KYJIbTYPbI 310POBbSI M 3MOLHOHAIBLHOIO
os1aromostyums:

MOHMMAaHWE W peanus3alus 370poBoro u Oe3omacHoro obpasa >XKM3HH (3I0pOBOE MUTAHUE,
COOJII0JICHUE TUTMEHWYECKUX TMPaBWJI M HOPM, COAJlaHCUPOBAHHBIM PEXUM 3aHATUW M OT/bIXA,
perynspHas (pu3HUecKas aKTHBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 3710POBbIO;

MOHUMAaHKUE [[EHHOCTH MPAaBWJ WHAMBUAYAILHOTO M KOJUIEKTUBHOTO O€30MacHOTrO MOBEIEHUS B
CUTYAIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCJIEICTBUNA U HEMNPUSATHS BPEOHBIX TMPUBbIUEK (yHOTpeOIEHHUS amKoros,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTHBHOM J€ATEIbHOCTH TEXHOJOIMYECKOM M COLMAIbHOM HaIpaBIE€HHOCTH,
CIIOCOOHOCTH MHUITMUPOBAThH, INIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJIHSITH TAKYIO JICSTEIHHOCTD;

WHTEpEC K pas3nu4HbIM cdepaM MpodeccCHOHATBbHON NeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOP OymyIiel mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHHI;

TOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) IKOJIOTrM4Y€eCKOr0 BOCIIMTAHMS:

9KOJIOTHUECKH I1eJIeCO00pa3HOe OTHOIIEGHHWE K TMPUPOJE KaK HMCTOYHHMKY J>KM3HH Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBIIIICHUE YPOBHS OSKOJOTHMYECKOW KYIbTYphl: TPUOOpPETEHHE ONbITa IUIAHWPOBAHUS
MTOCTYIIKOB M OIIEHKH WX BO3MOXXHBIX TTOCIICICTBUN ISl OKPYKAIOIIEH CPEJIbl;

OCO3HaHUe TTI00aTBHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeil X pPelIeHUs;

CIIOCOOHOCTh HCTIONB30BaTh MPUOOpETAaeMbIe TPU M3YYCHUH OWOJIOTHH 3HAHHUS W YMEHUS TpU
pelieHnr MpoOieM, CBSI3aHHBIX C PAMOHATBHBIM MPHPOAONOIL30BaHHEM (COOIOCHUE TMPaBUI
MOBEJICHUSI B NPHUPOJE, HAMPABICHHBIX HA COXPAHEHUE PABHOBECUS B HKOCHUCTEMAX, OXPaHY BUIOB,
sKocucTeM, Orochepsl);

AKTUBHOE HEMPUSTUE JCHCTBHUM, MPUHOCIUIUX BPEI OKPYXKAIOIICH MPUPOJHON Cpele, YMEHHE
MPOTHO3UPOBATh HEOIATONMPUSITHBIE KOJOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUMA U
MPEeAOTBpAILATh UX;

HaJU4yhe Pa3BUTOrO0 JKOJIOTHYECKOTO MBIIUICHHS, HKOJIOTHYECKON KYJIbTYpbl, OIMbBITA
NEeATEIbHOCTH YKOJIOTMYECKON HAIIPaBIECHHOCTH, YMEHHUS PYKOBOJCTBOBAaTHCSI MU B TIO3HABATEIBHOM,



KOMMYHUKATUBHOM ¥ COLMAIIBHON IIPAKTUKE, TOTOBHOCTH K YYacCTHIO B IIPAKTHUYECKOU JNEATEIbHOCTH
9KOJIOTMYECKOHN HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

Cc(OPMHUPOBAHHOCTE MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOIECTBEHHOH NMPaKTHUKH, OCHOBAHHOT'O HA JIUAJIOTe KYJIbTYP, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M 4YMUTATEJILCKOW KYJIbTYpbl KAaK CpPEICTBA B3aUMOICHCTBUSA
MEXy JIFOIbMU U IIO3HAHUS MUPA;

MOHMMaHue crneuu(uku OUOJIOTMM Kak HayKd, OCO3HaHHs e€ poinu B (opMupoBaHUH
palMOHAIBHOIO HAyYHOI'O MBIIUICHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTaBIEHUs 00 OKpYXKarolleM MUupe
KaK O €IUHCTBE NPUPObI, YEIOBEKAa M OOLIECTBa, B MO3HAHUHM TNPHPOTHBIX 3aKOHOMEPHOCTEH M
peleHnH IpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU I COBPEMEHHON ITUBHIIN3AIUH: 00ECIIEYeHUsI HOBOTO
YPOBHS pa3BUTUS MEAUIUHBI, CO3JaHME TIE€PCIEKTUBHBIX OHOTEXHONOIUH, CHOCOOHBIX peIIaTh
pecypcHble TpoOJeMbl pa3BUTHS 4YEJIOBEYECTBA, IIOMCKA IyTeM BbIXOJa M3 TIJ100aNbHBIX
HKOJIOTUYECKUX MpobieM M oOecrieyeHHsl IepexoAa K YCTOMUMBOMY pa3BUTHUIO, PALlMOHATIBLHOMY
MCTIOJIB30BAHUIO TIPUPOIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aUHTEPECOBAHHOCTh B IOJIyY€HHMM OWOJIOTMYECKUX 3HAHMHA B IIE€NAX IOBBIIEHUS O0OIIeit
KyJIbTypbl, €CTECTBEHHO-Hay4YHOW TPAaMOTHOCTH, KaK COCTaBHOW 4YacTh (yHKIHOHAIHHON
IpaMOTHOCTH 00y4arouuxcs, GopMupyemMoit pu U3y4eHuu OUoJIoTuy;

[IOHMMAaHUE CYIIHOCTH METOJOB II03HAHHUSA, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS Ul aHAIM3a U 0OBACHEHHUS SBJICHUN OKPYKAIOLIETo
MHUpa U HPOUCXOASIINX B HEM M3MEHEHHH, yMEHHE JAesnaTh 00OCHOBAHHBIE 3aKIJIIOUEHUS Ha OCHOBE
Hay4YHbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO OIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO MCIOJB30BaTh OMOJIOTMYECKNE 3HAHUS /ISl pelIeHUs MpoOJieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHUE IIEHHOCTH HAy4YHOM JEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIIATH IPOCKTHYIO H
HCCIIEIOBATENIBCKYIO AESTEIIBHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BAHUIO, K aKTUBHOMY
MOJTYYEHHIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHHM C )KU3HEHHBIMHU IMOTPEOHOCTSIMH.

3.2. METANIPEJIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHble pe3yiabTaThl OCBOEHUS y4deOHOro mpenMera «bHONOTHS» BKIIOYAIOT:
3HAUUMBbIE  JI1  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUYaAIOIMUXCA  MEKIUCIHUIUIMHAPHBIE
(MexXTpenMeTHbIe) OOIIeHaAYYHbIE TOHSITHS, OTPAXKAIOUINE IEIOCTHOCTh HAyYHOW KapTHHBI MUpA U
cnenu(uKy METOJOB TO3HAHHWSA, WCIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, IHEPTHSI,
SIBIIGHUE, TPOIIECC, CHUCTEMa, HAy4HbIN (DaKkT, MPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
WccaeoBaHue, HAOMIOICHWE, W3MEPEHHE, OSKCIEPUMEHT U JAPYTHX), YHHBEpCaIbHBIC Y4YCOHBIC
neicTBus (TIO3HaBaTeNbHbIC, KOMMYHUKATUBHEIE, PErYISTHBHBIC), oOecneunBaronme GopMUpOBaHUe
(YHKIIMOHATBFHOM TPaMOTHOCTH M COIMAJIBHOM KOMIETCHIIMM OOYyYaloIUXCs, CIOCOOHOCTH
O0Oy4aroluXcsl HCIOJIBb30BaTh OCBOCHHBIE MEKIUCIHUILTMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUSA W
YHUBEpCaIbHbIC YICOHBIC JCHCTBUS B MIO3HABATEIFHON M COITMATLHOM MPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OCBOSHUS MPOTPaMMbl CPETHETO O0IIero 00pa3oBaHus AOKHBI
OTpaXkaTh:

OBJajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEJIbHBIMU 1eHCTBUAMM:

1) 6a3oBble JJOrHYeCKHeE AeCTBHUS:

CaMOCTOSITENILHO  (OPMYITUPOBATH U  aKTyallMu3WpoBaTh MpobieMy, paccMaTpuBath €
BCECTOPOHHE;



WCIOJIb30BaTh MPH OCBOCHHM 3HAHWKM MPUEMBI JIOTHUECKOTO MBINUICHUS (aHAIu3a, CHHTE3a,
CpaBHEHUs, KJIacCU(pUKAIUU, 000OIIEHHUS), PACKPBIBATH CMBICI OMOJIOTHYECKUX TOHSTHH (BBIACIATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSIMU);

OTIpEeCIIATh LIETIN ACSITeIbHOCTH, 3a/1aBast MapaMeTpPhl U KPUTEPUH UX JTIOCTHXKEHUS, COOTHOCUTD
PE3YNIBTAThI JEATEIILHOCTH C TTOCTABIICHHBIMHU IEJISIMH,

UCIOJIb30BaTh OMOJOTMYECKHUE MOHATHS ISl O0bsICHEHUS (DAKTOB U SABJICHUI KUBOW MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, [0 aHAJIOTHUH), BBISABIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATh BBHIBOJBI U
3aKJTFOUCHUS,

MPUMEHITh CXEMHO-MOJICJIbHBIE CpEJICTBA JJIsi MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIICHUH B H3y4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a TakKe IPOTUBOPEUUI pPAa3HOrO poJa,
BBISIBJICHHBIX B PA3JIUYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabareiBaTh IUTAH PEHICHHS TMPOOJEMBbI ¢ YYETOM aHaIM3a MMCIOIIUXCS MaTepUaIbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIHHOCTh, OILIGHUBATh COOTBETCTBUE PE3YyJbTATOB MEISIM,
OLICHUBATh PUCKU MOCIEICTBUMN AEITEIbHOCTH;

KOOPJIMHUPOBATh U  BHINOJTHATH pabOTy B  YCIOBUSX PEaTbHOrO, BHPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE A€ CTBHA:

BIIQJICTh HABBIKAMHU y4eOHO-UCCIICOBATEIHCKON H TPOCKTHOH JEATeIHbHOCTH, HaBBIKAMH
paspeiieHuss mpodsieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSATEIHHOMY IIOMCKY METO/OB
pEIIeHUS TPAKTUIECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

UCIONIb30BaTh Pa3NUYHbIE BUJIBI JACSITEIBHOCTH 1O TOJYYEHHI0 HOBOTO 3HAHHUA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U PUMEHEHHIO B YUCOHBIX CHTYAIIHSIX, B TOM YHCJIC TIPH CO3TaHUN
y4eOHBIX U COITMAIbHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THIT MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KITIOYCBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTb MU (POPMYJIUPOBATH COOCTBEHHBIC 3aJaul B OOpa30BATENBHON JCATEIHHOCTH W
KU3HEHHBIX CUTYaIIHIX;

BBISBJISTH MPUYUHHO-CIICJICTBEHHBIC CBS3HM W aKTYaJlHM3UPOBATh 3ajady, BBIIBUTATh TUIIOTE3Y €€
pellleHrs, HAXOAUTh apryMEHTHI JJIs JOKa3aTeNbCTBA CBOMX YTBEP)KICHHH, 3a/1aBaTh MapameTpbl U
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJIE€ PEUICHUS 3a7aud pPe3yabTaThl, KpUTHUECKU OICHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[USM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIIECTBIIATH IIEJICHANPABICHHBI TIOMCK TIEpEeHOCa CPEACTB M CIOCOOOB JCHCTBUS B
npodeccHoHaNBbHYIO Cpeny;

YMETh IMEPESHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U MIPAKTHUYECKYIO 00JIACTH KHU3HEACITSITLHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC HJICH, IIPeIaraTh OPUTHHAILHBIC TIOJIXOJIbI U PEIICHHS, CTABUTH TPOOJIEMBI H
3a/1a4d, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHLCS B PA3TUYHBIX HCTOYHUKAX WH(OpMAIIUU (TEKCTE y4eOHOTO MOCOOUs, HAy4HO-
MOMYJISIPHOM JIUTEepaType, OMOJOTHYECKUX CIOBAPSAX M CIPABOUYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B MHTEpHETE), aHATM3UPOBaTh HHPOPMAIIHIO PA3THYHBIX BHIOB U (OPM MPEICTABICHUS, KPUTHUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampochl W TPHUMEHATH pPA3IMYHBIE METOIbI MPU TIOUCKE U OTOOpe
Oounosornueckoil nHpopMaluu, HeoOXOAMMOM JIJIs1 BBITIOJHEHUS YIeOHBIX 3a7a4;

MpUOOpeTaTh  OMBIT  KCIIOJIL30BAHUS ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUHbIX TOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMANbHYIO  (opMy  mpeincTaBieHHs  OMOJOTHYECKOM
nHpopMmanuu (cxemsl, rpauku, TUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCIOJb30BaTh HAYYHBIM S3bIK B KayecTBE CPEACTBA MpH paboTe C OHUOIIOTHYECKOM
uHpopManMel: MPUMEHATh XHUMHUYECKHe, (u3MyecKkrMe M MaTeMaTHMYecKHe 3HAaKd U CHUMBOJIBL,
dbopMynbl, ab0OpeBHATypy, HOMEHKJIATYpY, HCIOIb30BaTh W  MPeoOpa3oBBIBATH  3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIIHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3alIUTHI UH(OpMAIMH, HHPOPMALMOHHONW 0E€3011aCHOCTH
JIMYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oomenne:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(epax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE WU
JMCKYCCHM TI0 CYLIECTBY 0OCYKAaeMoil TeMbl (YMEHME 3a/laBaTh BONPOCHI, BBICKA3bIBATh CYXKJICHUS
OTHOCHUTEIIFHO BBINIOJHEHUS TIPEAJaracMoi 3aJadd, y4YUTHIBATh HMHTEPECH M COTJIACOBAHHOCTh
MNO3ULMK APYIUX YYACTHUKOB TUAJIOra UM TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBAa OOIIEHUS, NOHUMATh 3HAUYEHHE COLHUAIBHBIX 3HAKOB,
IPENOCHIIIOK BO3HUKHOBEHMSI KOH(DIUKTHBIX CHUTyallUd, yMeThb CMsSr4yaTb KOH(JIMKTBI M BECTH
MIEPErOBOPHL;

BJIAJIeTh Pa3IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUs IPYTUX
JIOACH, TPOSBIATH YBAKUTEIBHOE OTHOIIEHHME K coOeceHMKY H B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAXKEHHUS;

Pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMAaTh W WCIOJB30BATh IPEHMYIIECTBA KOMAHIHOW W WHIWBUAYAIBHOW pabOTHl IpH
peleHnH ONoIOTHIecKoi MpoOIeMbl, 000CHOBBIBaTh HEOOXOJUMOCTh IPUMEHEHHUS TPYIIIOBBIX (HOpM
B3alMOJICHCTBUS NPU pEeLICHUH Y4eOHO 3a1auu;

BbIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JEMCTBUH C ydy€TOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH Ka)KI0TO WICHA KOJUIEKTHBA;

IIPUHUMATD LI€JM COBMECTHOM JIeATENbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JIEHCTBUS 110
€€ JOCTHKEHHIO: COCTAaBJIAThH IUIAH JEHCTBHUM, pacHpeiesaTh POJIU ¢ Yy4ETOM MHEHUH YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOU paboOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXKIOTO YYaCTHHKA KOMAaHIBI B OOLIMI pe3yibTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTh HOBBIE TPOEKTHI, OIICHWBAaTh HJICH C TMO3UIMA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE MOBEJICHUE B PA3NIUYHBIX CHTYAILUSX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

Ogiaenne yHUBEPCAIBLHBIMH PeryJsSTHBHBIMU 1€ CTBUSAMU:

1) camoopranm3amnus:

WCTIOJIH30BaTh OMOJIOTWYECKHUE 3HAHUS JUIS BBISIBICHUS MTPOOJIEM M MIX PEIICHUS B )KU3HEHHBIX H
y4EOHBIX CUTYyalUsX;

BEIOMPAaTh Ha OCHOBE OHMOJIOTMYECKWX 3HAHWH IEJIEBbIE W CMBICIOBBIC YCTAaHOBKH B CBOHWX
JIEUCTBUSAX M TOCTYNKaX IO OTHOIIEHHIO K JKMBOM MpPUPOJE, CBOEMY 3/I0pPOBBIO U 3/10POBBIO
OKpYKaroIINX;

CaMOCTOSITENILHO OCYIIECTBIIATh MMO3HABATEIbHYIO JEeSITEIbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTH
1 GOpMyIHPOBaTh COOCTBEHHBIE 33/1a4H B 00pPa30BaTEIbHON AEATEIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIHO COCTABJIATH IUIAH pEIIEHUS MpOoOJeMbl C Y4ETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMTOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHTYallUsM;

paclMpsATh paMKU y4eOHOr0 IPeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JieNaTh OCO3HAHHBIN BHIOOD, apIryMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;



CIOCOOCTBOBaTh (DOPMUPOBAHHIO U TPOSBICHHUIO IIMPOKOH SPYIUIMH B pasHBIX 00IACTIX
3HAHMH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBECHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTYallMsIM, BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTH, OIICHUBATH
COOTBETCTBHE PE3YyIHTATOB LIEISIM;

BJIAJICTh HAaBBIKAMH IO3HABATEIbHOW peQIIEKCMH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUU U
MBICIMTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHHIA, MCIIOJIB30BaTh NMPUEMBI pedIieKCuu s
OLICHKH CHTYalliH, BEIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMAThH PEUICHUS M0 UX CHIDKEHHIO;

NPUHUMATh MOTUBBI M APTYMEHTHI IPYTUX IPU aHAIN3E PE3yIIbTaTOB JICSTEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

NPUHUMATH ce0s1, TOHNMast CBOU HEJOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTUBBI M QPTYMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OIIMOKY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIHH APYroro 4eJI0BEKa.

3.3. MIPEJMETHBIE PE3YJIbTATBI

[IpenmerHble pe3ynbTaThl ocBoeHus mnporpaMmmbl COO mo Ouonoruu Ha ©0a30BOM YpPOBHE
BKJIIOYAIOT crenuduueckue uist ydeOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHHUS U
CIOCOOBI ACWCTBUI 1O OCBOCHUIO, MHTEPIPETAIMN U MPEOOPa3OBAHHUIO 3HAHUMN, BUJBI ESTEIHHOCTH
10 MOJIY4YE€HUIO HOBOI'O 3HAHUS U MPUMEHEHUIO 3HaHUI B pa3IMYHbIX Y4EOHBIX CUTYallUsX, a TAKXKE B
peaNIbHBIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ Omosiorueid. B mporpamme npeaMeTHble pe3ysibTaThl
MPEJCTaBJIECHbI 110 roJlaM 00y4eHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydueOHoro mpenmMera «buonorus» ¢ 10 knacce ROMKHBI
OTpaXkaTb:

c(OPMUPOBAHHOCTh 3HAHUW O MecT€ M pPOJIM OHOJOTMM B CHUCTEME HAy4YHOrO 3HAHUS
€CTeCTBEHHbIX HayK, B (OPMHPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa U
HAay4yHOTO MHUPOBO33PEHHUS, O BKIJIAJ€ POCCUHCKUX U 3apyOexHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosiorny, PyHKIIMOHAIBHONW IPaMOTHOCTH YelIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEp)KaHUE OMOJIOTMYECKHMX TEPMHHOB M TOHSATUH: *XKU3Hb, KIIETKA,
opranusM, Merabonu3M (0OOMEH BelIecTB M IpeBpallleHHe SHEPIruu), TOMeocTa3 (cCamMOperysisius),
YpOBHEBasi OpraHu3alus *KUBBIX CUCTEM, CAaMOBOCIIPOM3BECHHE (PEMPOAYKIHS), HACIEACTBEHHOCTD,
U3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE u3Jlaratb OHMOJOTMYecKHe Teopuu (KIETOYHas, XPOMOCOMHas, MyTallOHHa,
[EHTpadbHas JIOTMa MOJEKYIsipHOU O6uonorun), 3akoHsl (I'. Mengens, T. Moprauna, H. 1. BaBunosa)
1 yyeHus (0O LIEHTpax MHOrooOpas3us M MPOMCXOXKIEHUs KynbTypHbIX pactenuit H. . Bapunona),
OIIPEAEIATh TPAHULIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHE BJIa/IeTh METOJaMH Hay4yHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOACHHE U OMHCAHUE >KUBBIX
CHCTEM, TMpOLIECCOB W SIBJICHUH, OpraHu3alys M MPOBEACHHE OMOJIOTMYECKOTO HSKCIEPHMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISBIEHUE 3aBUCHUMOCTH MEXIY MCCIEAYyEMbIMH BEIMYHMHAMU, OObSICHEHHE
IIOJIYYEHHBIX PE3YJbTAaTOB, MCIOIb30BAaHHBIX HAYYHBIX IOHATHUN, TEOPUN U 3aKOHOB, YMEHHUE JEJIaTh
BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU BHPYCOB, KJIETOK IPOKAPUOT M DYKApHUOT,
OJJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHA BEILIECTB M
NpeBpallieHusl PHEPTUU B KJIETKe, (POTOCHMHTE3a, IUIACTUYECKOrO M 3HEPreTMYecKoro oOMeHa,
XEMOCUHTE3a, MHTO3a, MEH03a, OIUIONOTBOPCHMS, Pa3MHOXECHHS, HWHAMBUIYAJIBHOTO PA3BUTHUSA
opranusma (OHTOTCHE3);

yYMEHHE MPHUMEHATh IOJYyYCHHbIE 3HAHUS U1 OOBACHEHHS OUOJOTMYECKUX IPOLIECCOB U
SABIICHUM, JUISI TPUHATHS MPAKTUYECKUX PEUICHWH B MOBCEAHEBHOM XKM3HM C IIENBI0 0OeCreueHus
0€30IaCHOCTH CBOETO 370POBbs M 310POBbsSI OKPYKAIOLIUX JIIOJEH, COONIOIEHHs] HOPM TPAMOTHOTO



MOBEJICHUS B OKPYXKAIOUIEH MPHUPOJHON cpene, MOHUMAaHUE HEOOXOIWMOCTH UCIOIb30BaHUS
JTOCTUKEHUM COBPEMEHHOI OMOJIOTHU U OMOTEXHOJIOTUH I PAllMOHAIBHOTO IPUPOIOTIOIH30BaAHUS;

YMEHHUE pelaTh 3JIeMEHTapHbIe TeHETUYECKHE 331a4l HA MOHO- U TUTUOPUAHOE CKPEUIMBAHHUE,
CIICTJIEHHOE HACJIEJI0BaHUE, COCTaBJISATh CXEMbl MOHOTHMOPHIHOTO CKPEIIMBAHUA ISl MpeICKa3aHus
HACJII0BaHMsI IPU3HAKOB y OPTaHNU3MOB;

YMEHHE BBINOJIHATD JJaOOpaTOpHbIE U MpaKTHUecKue paboThl, COOMIOAATH MpaBuia Mpu padoTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUYECKH OLIEHHBAThb U HWHTEPIPETHPOBATh HHPOPMAIMIO OHOJIOTHYECKOTO
coZiep KaHusl, BKIIOYAIOIIYIO IICEBAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHHKOB (CPECTBA MAaCCOBOM
nH(pOpMalLUY, HAyYHO-TIONYJSPHBIE MaTepPHalIbl), STUYECKUE aCTIEKThl COBPEMEHHBIX UCCIIEJIOBAaHU B
OuoJIOruy, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIEC MMUCbMEHHBIE U YCTHBIE COOOIIEeHNUs, 0000111asi OMOIOTHYECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHSATHIHBIN anmapaT OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHOro mpenmera «buonorus» ¢ 11 Knacce HOMKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MecTeé M pPOJM OHOJOTMM B CHUCTEME HAy4YHOrO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHUpA U
HAyYHOTO MHUPOBO33PEHHUS, O BKIJIAJE POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B pPa3BUTHE
O6uosiorny, PyHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa IS PELICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEp>KaHUE OHOJOTHYECKMX TEPMHUHOB M TOHATUN: BHJ, MOMYJISIIHS,
TeHO(OH/I, IBOJIOIHS, ABIKYIIHNE CHIIBI ((PaKTOPBI) IBOJIOIHUH, HNPUCHOCOOICHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, JKOJOrHYecKre (aKTOpbl, IKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTHI, PEIyLCHTHI,
LTI TTUTAHUSI, SKOJIOTUYECKast MUpaMuia, OuoreorieHo3, onocdepa;

yYMEHHE U3Jarath OHonornyeckue Teopun (dBosrormonHas Teopus Y. JlapBuHa, CHHTETHYECKAS
TEOPHS IBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiieBoro cxojctBa K. M. bapa, yepenoBanus
TNIaBHBIX HampaBieHuid u myted spomroruu A. H. CesepuoBa, yuenus o Ouocdepe B. U.
Bepnajickoro), onpenensTh TpaHUIBI UX TPAMEHHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJAaMH HAyYHOTO TIO3HAHUS B OMOJIOTHH: HAONIOIEHNE U OMHUCAHUE KUBBIX
CHCTEM, TPOLIECCOB W SIBJICHWW, OpTaHW3alllsi W TPOBEACHHWE OHMOIIOTUYECKOTO OSKCIIEPHMEHTA,
BBIIBIDKEHHE THIOTE3bI, BBISABICHUE 3aBHCUMOCTH MEX]Y HCCIEAYEMbIMH BEIMYUHAMH, OOBSICHEHUE
MOJIYYEHHBIX PE3yJbTATOB, MCIIOIH30BAHHBIX HAYYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMEHHUE JICNIaTh
BBIBOJIbI HA OCHOBAHUH TOyYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICNATh CYNIECTBEHHBIC MPHU3HAKH CTPOSHHS OWOJIIOTHYECKHX OOBEKTOB: BHUJIOB,
MOy, MTPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OIIEHO30B U YKOCHCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACIEICTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,  BHI00Opa3OBaHMS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEUCTBUS JKOJOTHYECKMX (PAKTOPOB HA OPraHU3MBI, MEepeHoca
BEIIECTB W IOTOKA JHEPTHMH B JKOCHUCTEMaX, AaHTPOIIOTCHHBIX W3MEHEHHH B JKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX ITUKIIOB B Obuochepe;

YMEHHE TPHUMEHATH IOJNyYCHHBIE 3HAHUS U1 OOBSCHEHHS OWOJIOTHYECKUX TPOIECCOB U
SIBIIGHUH, ISl TIPUHSITHUS TPAKTHUYECKUX PEIICHUN B MOBCEAHEBHOW >KM3HH C IIETBI0 OOeCTieueHus
0€30MacHOCTH CBOETO 370POBBSI M 3JI0POBBSI OKPY)KAIOUINX JIFOJIEH, COONIOICHHSI HOPM TPaMOTHOTO
MOBEJCHUS B OKpYXKaOIIed MNPUPOAHONW cpele, TOHMMaHWE HEOOXOJMMOCTH UCIOIb30BaHUS
TOCTIDKEHUH COBPEMEHHOM OMOJIOTHH ISl palliOHAIEHOTO MTPUPOIOTIOIE30BAHHS;

YMEHHE PEIIaTh dJIEMEHTapHbIE OMOIOTHUECKUE 3aa9l, COCTABISATh CXEMBI IIEPEHOCA BEIIECTB
Y SHEPTUHU B dKOCHCTeMax (IIEMy MUTaHuUsA);

YMEHUE BBIIOTHATH TAOOPAaTOPHBIE M MPaKTHUECKUE pabOThI, COOMI0AATh MpaBuia MpU padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KpPUTHYECKH OIEHUBATh W HMHTEPIPETUPOBATH HWHGOPMALUIO OHOJIOTUYECKOTO
coJiep>KaHusl, BKIIIOYAIOUTYIO TICEBIOHAYYHbIE 3HAHUS U3 PA3JIMYHbIX HCTOYHUKOB (CpEICTBAa MacCOBOM
uH(pOpMalUK, HAyYHO-TIONMYJSPHBIE MaTepuaibl), pacCMaTpUBaTh TIOOATbHBIE HSKOJIOTHYECKUE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3HITHIO;



yMEHHE c03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIEHHs, 060011asi OMOIOTHYECKYIO
UH(OPMAIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCIIOJIB30BATh MOHATHIHBIN armapar OMOJIOTHH.



PA3JIEJ 4. TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypceb
bubnunorexa LIOK
. buosiorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
. bubnunoreka LIOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 hitps://m.eds0o.ru/7f41c292
bubnuoreka [{OK
4 IKH3HENEATENEHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3smHOXkeHNe 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bu6nmnorexa LIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTE M1 U3MEHUYNBOCTD 9 1 15 bubmmoteka IIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
v Ceneknusi opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJOTHH https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 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

11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoTsI pecypcb
bubnunoreka LIOK
. IBOIOIMORHAT GuoNOrus ; . https://m.edsoo.ru/7f41cc74
2 Bo3HHKHOBEHUE U Pa3BUTHE )KU3HU HA 10 1 05 bubmuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OpraausMbl 1 OKpY’Karomas cpeaa 5 1 bubmorexa LIOK
p pyraotas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01ecTBa ¥ 9KOJIOTHIECKHUE CUCTEMBI 10 1 hitps://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 2 25

[NPOT'PAMME



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

PA3JIEJ S. IIOYPOYHOE IINIAHUPOBAHUE

10 KIIACC
KoanuecTBo yacoB 3
Nenn/m = Tema ypoka Beero KonrTpoabubie @ IIpakruyeckue Og;:;)[:;ii;fﬂifeq)ﬁgc?;cem
padoThI padoThI

bubmuoreka [JOK

1 Buosorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

2 [TpakTuueckas pabota Ne 1 «Mcnonp3oBanue 1 05 bubnmnoreka [JOK
pa3IMYHBIX METOIOB IIPU U3yYCHHUU https://m.edso0.ru/863e6122
OMOJIOTHYECKUX OOBEKTOBY

3 buonoruueckue CUCTEMBbI, MPOIIECCHI U UX 1 bubnnoreka [JOK
U3y4YCHUE https://m.edso0.ru/863e6564

4 XUMHAYECKHUH cOCTaB KIEeTKU. Boma u 1 bu6mmoreka [IOK
MHHEPAIbHBIC COJIN https://m.eds00.ru/863e674e

5 benku. CoctaB u ctpoeHue 6eIKoB 1 Egg;?ﬁ;iiggﬁm 63e6h72
DepMeHTHl — OMOJOTHYECKHE KaTalu3aToOPHhI.

6 JlaGopaTtopHnas padota Ne 1 «3yuenue 1 05 bubnuoteka [JOK
KaTaJTUTUIECKOW aKTUBHOCTH ()epMEHTOB (Ha https://m.edso0.ru/863e6b72
MIpUMEPE aMIJIa3bl UK KaTalasbl)»

bubnuotexa [JOK

! Yruesonst. Jlammaet . https://m.edsgj.ru/863e6870

bubnmoreka [JOK

8 Hyxnenrosbie kncnorsl. AT® . https://m.edsg).ru/863e6d5c

9 O606menue mo TeMe "XUMHUYECKUH COCTaB 1 1 bubnmoreka [JOK
KIeTKH" https://m.edsoo0.ru/863e6e88

10 Wcropust 1 METOIbI M3yUEHUS KIIETKH. 1

Knerounas teopus. Kiietka xak nemoctHas



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

JKHBasi CHUCTEMaA

CTpoeHune 3yKapuoOTHYECKON KIIETKHU.
JlaboparopHas pabota Ne 2 «M3yueHue

bubmuoreka [JOK

11 CTPOEHUS KJIETOK PACTEHUH, )KHBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpuOOB 1 OAKTEPUid 110]] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax U UX OMHCAHUE»

bu6mmoreka [IOK

12 Obmen BemecTs MK METa00H3M https://m.eds00.ru/863e766¢

bu6mmorexa [IOK

13 orocunres. Xemocuntes https://m.edso0.ru/863e7c98

. bubmuorexa [JOK
14 Ouepremieckuii oomen https://m.edsoo.ru/863e7aae
JKvi3HeHHBII UK KIeTKU. JeJeHne KIeTKH.
M . 0
15 «};IaT(;);IoJ;ng(/)IIe)aI\ZSII;gj; 13 iizziii I?OH‘H/IKa 0.5 bubmmorexa [TOK
' https://m.edsoo.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»

16 buocunTes 6enka. Peakius MaTpuyHOro bubnuoreka [IOK
CHHTE32 https://m.edsoo.ru/863e796e

bu6mmoreka [IOK

17 Tpaucusius — OuocuHTe3 Oenka https://m.eds00.ru/863e796e

bu6mmoreka [JOK

18 Hexknerounsie hopMbI )KH3HU — BUPYCHI https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 ®opMBbI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e
N bubnmoreka [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX KIIETOK.

21 OmnogorBopenue. JlabopatopHas padora Ne 4 05 bubnmnoreka [JOK

«M3yueHne CTpoeHHS MOJTOBBIX KIETOK HA
TOTOBBIX MUKPOITpENapaTax»»

https://m.edso0.ru/863e81b6



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
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

bu6mmoreka [IOK

22 NHnuBuyanpbHOE pa3BUTHE OPraHU3MOB hitps://m.eds00.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U bubmumoreka [IOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HaCJI€A0BaHHUS IPU3HAKOB. bubmuorexa [JOK
MoHOrHOPUIHOE CKPEIIMBAaHHE https://m.eds00.ru/863e8878

o5 Jurubpuanoe cKpeuBanye. 3aKoH bubmumorexa [IOK
HE3aBUCHMOI'0 HACJIEOBAHUS IIPHU3HAKOB https://m.eds00.ru/863e89a4
CleruieHHOe HAcJIeI0BaHKE MPU3HAKOB.

o
py | Beiomorms o 63 iz b BiomomIOK
' https://m.edso0.ru/863e8c60
JTUTHOPHTHOTO CKPEIUBAHUS Y APO30PHITBI
Ha TOTOBBIX MHKpOIIpErapaTax»

27 I'eneruka nona. HacnenoBanue npu3HaKkos, bubnnorexa [HOK
CILIEIJICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
HsmenunBocTh. Henacneacrsennas
U3MEHYHUBOCTD. TOpHAas ta Ne 6.

28 HiyzeHHeO;oL[Hgili(ﬁ?d:ﬁHsﬁ pabota e © 0.5 bubmuorexa LJOK

https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, IOCTPOCHUE BAPHAIIMOHHOTO
psiia ¥ BapualluOHHOW KpUBOW»
HacnencrBeHHass ©3MEHYHUBOCTb.

29 JlaGopaTtopHnast pabota Ne 7. «Ananus 05 bubnuoteka [JOK
MyTanui y qpo30(h bl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKPOIIpErapaTax»

30 ['eHeTnka yenoBeka bubmmorexa [TOK

https://m.edso0.ru/863e8d78

31 O06o6mienue mo Teme «HacencTBeHHOCTh U
W3MEHYUBOCTH OPTaHU3MOBY

32 Cenekus Kak HayKa U IpoLece Eubmorexa LIOK

https://m.edsoo.ru/863e9214

33 MeToibl U JOCTUKEHHUS CENCKIIMU PACTEHUN U bu6mmoreka [IOK

KHUBOTHBIX

https://m.edso0.ru/863e9214



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
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

34 buorexHoorusa kax 0oTpaciib IIPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bu6mmoreka [IOK
https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

N Tema ypoka K I Hata o0pa3oBaTte/ibHbIE
OHTPOJILHbIE aKTH4YeCKHue
n/n Bcero p p H3yYeHUs
padoThI padoThI pecypchl
1 OBOJIOLHSI U METOABI €€ N3yUYEeHUS 1 bubmorexa LIOK
H A i https://m.edsoo.ru/863ea20e
2 Hcropus pa3Butus npeacTaBicHuit 00 1 bubmuorexa [IOK
IBOJIIOIIMI https://m.edso0.ru/863e9570
3 Mukpossomouis L iipeim edso0 TW/B6360c1:
[Tonynsamus Kak 3JieMeHTapHask eUHUIIA
4 BHJIa 1 3BoronMHU. JlabopaTtopHas pabora 1 05 bubnnoreka [JOK
Ne 1 «CpaBHeHue BUIOB 110 ' https://m.edso0.ru/863e99c6
MOP(}OTOrHIeCKOMY KPUTEPHIO»
5 JIBuoKymye cuibl (3JeMEHTapHbIe 1 bubnnorexa [JOK
(baKTOphI) IBOIIOIMH https://m.edsoo.ru/863e9da4
. bubmuorexka [IOK
6 EcrecTBennslit 0TO0p U €ro hopMbl 1 https://m.edso0.ru/863e9ed0
Pe3ynbpratel 3BoIOIIMY:
MPUCTIOCOOJIEHHOCTh OPraHNU3MOB U
7 Bua0oOpa3oBanue. JlabopatopHas pabora 1 05 bubmuoreka [IOK
Ne 2 «Onucanue npucmocoOICHHOCTH ' https://m.edsoo.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIIbHOTO
XapakTepay
8 Hamnpanenus u nyty Makpo3BOJIIOLIMHI 1 bubmorexa LHOK
P T p H https://m.edso0.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONNAN 1
10 Ucropwus sxu3nn Ha 3emiie 1 METObI €€ 1
W3y4YeHUs
1 I'mnoressl NPOUCXOKIACHUS KU3HU HA 1 bubmuoteka [IOK
3emie https://m.edso0.ru/863ea5a6



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
https://m.edsoo.ru/863ea5a6

PazBuTue xu3Hu Ha 3emMJie 110 Hpam U

bub6nmoreka [IOK

12 nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOLIH
PacTUTENILHOTO U )KUBOTHOT'O MUDA.
13 | IIpaxrtuueckas pabora Ne | <<H3¥quHe 0.5 ﬁﬁg;l;l/(;rféeﬁs(i.orﬁ/%%a%c
HCKOIIa€MBbIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJIJICKIIHSIX )
14 CoBpeMeHHast cucTemMa OpraHu4ecKkoro bubmmoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 | DBosronus yenoBeka (aHTPOMOTEHE3) EH@]_HOTeKa HOK
ttps://m.edsoo.ru/863eac2c
16 JBwxyme cuibl ((haKTophI) Bu6mmoteka [JOK
aHTPOITOreHe3a https://m.edsoo.ru/863ead44
17  OcHoBHbIE CTaUU 3BOJIOLUYU YEJIOBEKA
18 YenoBeueckue packl ¥ PUPOIHBIE Bu6moteka [JOK
aJlanTalny YeJI0BEKa https://m.edso0.ru/863eaeca2
19 O6061enue no Teme «Bo3HUKHOBEHHE U
pa3BUTHE )XU3HU Ha 3eMiie)
20  Dxomorus Kak HayKa
21 Cpensl 00UTaHUs U YKOJIOTHYECKUE bubmuoreka [IOK
(baxTOopEI https://m.edsoo.ru/863eafec
AbGuotudeckue daxkropsl. JJabopaTtopHas
pabota Ne 3. «Mopdomnoruueckue
29 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubmuorexa [IOK
oburtanusy». JlaboparopHnas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BnustHEE cBETa HA POCT M pa3BUTHE
YEpPEHKOB KOJIEyCa»
bubnunoreka LIOK
23 buormueckue GakTope! https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
24 nonynauuu. [Ipaktrueckas padota Ne 2 0.5

«IToacY€T MIOTHOCTHU MOIYJISIIIUI PA3HBIX



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
https://m.edsoo.ru/863eafec
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https://m.edsoo.ru/863eb348

BHUI0B paCTCHHfI>>

25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 ﬁgg;ﬁ;;i%iglorﬁl%%b 163
26  DKOJOTHYECKHE CHUCTEMBI (IKOCHUCTEMBI) 1 53527/(;;?;115)215/8 63eb46a
27 Drononmacckie mupan. Caotiorsa ) buGmiorexa IOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
28  IlpupoaHbie SKOCHCTEMBI 1
29 | AHTpPONOTICHHBIE YKOCHUCTEMBI 1
30 Bbuocdepa — rmobanbHas sKocucTeMa 1 Bbu6mmotreka [IOK
3emun https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bu6nmorexa LIOK
ouochepsr https://m.eds00.ru/863ebd16
32  YenoseuecTBo B bnochepe 3emiu 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 O606mmenne Tembl «Coob11ecTBa u 1
IKOJIOTHYECKHAE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
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PA3JIEJI 6. YYEBHO-METOJNYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

6.1. OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI U1 YYALIIUXCA

N.B. Aradonosa, B.1. Cusornazos buonorus 10, 11 xinaccel 0a30BbIi U
9 9
yrIIyOJIeHHBIN ypoBHH n3aaTenscTBo "poda”

6.2. METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

buonorus. 10, 11 kmacc. MeTtoauueckoe mocobue i yIuTeNed aBTOpbl: MuimakoBa
Banentnna HwuxonaeBna, K.m.H., 1oueHT kadeapbl AWIAKTAKA W YaCTHBIX METOJUK
UITKulIITPO OI'TIY (r. Open0Oypr), AraponoBa Muna bopucona, CuBornazoB Bmamucnas
WBanoBuy, Kanauaat negarorn4eckux Hayk, MOYETHBIA paboTHUK obmiero obpasoBanusi PO,
Jaypear mpemMuu npesugeHTa PO B oOnactu oOpa3oBanus, aBrop YMK mo Ouonoruun
N3narensctBa «IIpocBenienuey

6.3. IU®POBBLIE OBPA3OBATEJIbHBIE PECYPCbl U PECYPCblI CETHU
HNHTEPHET

1. «Emunas xomnekius Lludpossix OOpasoBatenbubix Pecypcos» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexkrponHbIit yueOHUK «BrosOTHS.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kieTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Groxumus

6. http://evolution2.narod.ru/index.htm - sBosrorust

7. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTHHA MUPA

8. http://planete-zemlya.ru/ - Tlnanera 3emis

9. http://ecologysite.narod.ru/index.html - skomorust

10. http://bio-nica.narod.ru/index.html - Guonuka

PA3JIEJ 7. NEPEYEHb (KOAU®UKATOP) PACHPEIAEJEHHBIX I1IO
KJIACCAM ITPOBEPSIEMBIX TPEBOBAHUM K PE3YJLTATAM OCBOEHUS
OCHOBHOHM OBPA3OBATEJBLHOW IMPOIPAMMBI CPEJHEIO OBIIETO
OBPA30OBAHMUSA U JIEMEHTOB COAEPKAHMUSA IO BUOJIOT' N

B ¢denepanbHbIX M pervoHAJIBHBIX MpOIEAypax OLEHKH KadecTBa 0Opa3oBaHUs
UCIIONIB3YeTCsl  mepeyeHb (KoauduKaTop) pacmpeiesieHHbIX [0 KjaccaMm MPOBEPsSieMbIX
TpeOOBaHUN K pe3yjibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEeIbHON MPOrpaMMbl CpEIHEro
00111ero 00pa3oBaHuUs U AIEMEHTOB COJIEPKAHUS TI0 OMOJIOTHH.

10 KJIACC

IIpoBepsiemble TpeGoBaHNs K pe3y/JbTaTaM OCBOEHHMS OCHOBHOI o0pa3oBaTe/bHOM
NMPOrpamMMmbl

Koa nposepsiemoro IIpoBepsiemble TpeOGOBaHMS K MPEIMETHBIM pe3yJibTaTaM
TpeOoBaHus OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOIO
o01mero oopazosanus Ha ocHoBe PI'OC
1 ChopMupOoBaHHOCTH 3HAHUH O MECTE€ M POJIM OMOJIOTUU B CHCTEME

HAyyHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (OPMHUpPOBAHUU
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHHBI MHUpa M HAY4YHOI'O
MHUPOBO33PEHHUS; O  BKIAJ€  POCCHUMCKMX U  3apyOexHBIX
y4eHBIXOMOJIOTOB B pa3BUTHE OWMOJIOTHH;  (PYHKIIMOHAIBHOM



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/5/

TPaMOTHOCTH YCJIOBCKaA JJI1 PCHICHUA )KU3HCHHBIX 3aJlayd

YMeHue packpbiBaTh COJCpKaHUE OWOIOTHMUECKUX TEPMUHOB H
MOHATHI: )KU3HB, KJIETKa, OpPraHnu3M; MeTabosn3M (0OMEH BEUIeCTB U
MpEBpalllCHHEe JHEPruu), roMeocTta3 (CaMOperyssius), ypoBHEBas
OpraHu3aIus KHUBBIX CHCTEM, CaMOBOCIIPOU3BEICHHE
(peripoaykiusi), HACAEACTBEHHOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE

YMeHue — uznaraTb ~ OuojilorM4eckue  Teopuu  (KJIeTodHas,
XpOMOCOMHasi, MyTaluoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.M. BapunoBa) u yueHus (0 MEHTpax MHOroobOpasus U
IIPOMCXOXAECHNUS  KynbTypHbIX pactenuii H.M.  Basunosa),
OIpe/IeNsITh I'PAaHMILIbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BIAAeTh METOJAAMH HAyYHOTO IIO3HAHUS B OHOJOTHH
(HaOJIIOJICHHE W OIMCAHUE JKMBBIX CHUCTEM, IPOIIECCOB U SIBICHUM;
OpraHm3alsi ¥ TMPOBEACHWE OHOJIOTHYECKOTO JKCIEPHUMEHTA,
BBIIBUKCHUE  THUIOTE3bI;  BBIABICHHE  3aBUCHMOCTH  MEXIY
UCCIICTyeMbIMU BEITUYMHAMH, 00BsICHEHHE MOJTyYEHHBIX
pe3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX TOHSATHH, TEOPHH U
3aKOHOB; YMCHHE JieJaTh BBIBOJbI HA OCHOBAHHH TOJYYCHHBIX
pE3yIbTaTOB)

VYmenune BBIACIIATE CYHICCTBCHHLIC IIPHU3HAKKW BUPYCOB, KIICTOK
NPOKApUOT © DYKAPHOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OpraHuW3MOB; OCOOCHHOCTHM TMPOIECCOB OOMEHa BEUIECTB W
NpeBpalleHusi YHEPTUU B KIETKe, (POTOCHHTE3a, IJIACTUYECKOTO U
DHEPreTUYECKOro  OOMEHa, XEeMOCHHTEe3a, MHUTO3a, Meio3a,
OIUIOJIOTBOPEHUSI, PA3MHOXKCHHUS, HHIUBUAYAJIBHOTO  Pa3BUTHUSA
opranusma (OHTOTE€HE3)

YMeHHe NpUMEHATh [OJIyYeHHbIE 3HAHUS N1 OOBSICHEHHUs
OMOJIOrMYECKUX IPOLECCOB U SBJICHUH, JUIsl IPUHATHUS IPAKTUUECKUX
pelieHnid B TOBCEAHEBHOW JKM3HM B LENIX oOecreueHus
0€30MacCHOCTH CBOETO 37I0POBbSl U 3JJ0POBbSI OKPYKAIOLIUX JIIOJIEH,
COONIIOJIEHUs] HOPM TPaMOTHOTO IOBEJCHMS B OKpY’Karomien
NPUPOJHON cpene; MOHMMaHUE HEOOXOIMMOCTH HCHOIb30BaHUS
JOCTMDKEHUH COBPEMEHHOW OHOMOrMM M OMOTEXHOJOTMH  JUIs
palMoOHAIBHOIO MPUPOJTONOIB30BAHNUS

YMmenue pelmiaTh 3JIEMCHTAPHBIC TCHCTUYCCKHUE 3aJa4d HA MOHOHU
I[I/IFI/I6pI/I]1HOG CKpCUIMBAHUC, CIHCIIIICHHOC HaCJICJ0BaHUC,
COCTaBJIATH CXCMBI MOHOFI/I6pI/I,Z[HOFO CKpCHINBaHUA JJIA
MPCACKA3aHus HACJICAOBAHW ITPU3HAKOB Y OPpTraHU3MOB

VYMeHue BBINONHATH JAa0OpaTOpHble M NpaKTUYeCKue paloThl,
coOnrofarh mHpaBuia MpU paboTe ¢ Y4eOHBIM U J1TAOOPaTOPHBIM
00opynoBaHEM

YMeHne KpUTUYECKH OLIEHWBATh M UHTEPIIPETUPOBATh HH(OPMALIHIO
OMOJIOTMYECKOTO  COJEPIKAHUS, BKIIOYAIONIYI0 IICEBJOHAYYHBIE
3HAHUS M3 pa3IMyHbIX UCTOYHMKOB (CMMU, HaydHO-TOMYJsIpHBIE
MaTepuaibl); dTUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B
OuoJIOruM, MeAULIMHE, OMOTEXHOJIOT U

10

YMeHne co3naBaTh COOCTBEHHBIE THMCHMEHHBIE W YCTHBIC
coobuieHus, 0000mas  OuONOrHMuYecKyl0  HHGPOpMAIMIO U3
HECKOJIBKUX HMCTOYHHUKOB, TPAaMOTHO WCIIOJIb30BaTh ITOHSATHIHBIN
anmapar OHOJIOTHH




IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

buosiorus kak Hayka

1.1

buonorus — wHayka o okuBoM mnpupozae. Ponp Ouomorumm B
(GbopMHpOBaHUN COBPEMEHHON Hay4yHOH KapTuHbl Mupa. Cucrema
OMOJIOTMYECKHUX HayK

1.2

MeTtoapl MO3HaHMS KUBOW NPUPOJbI (HAONIONEHUE, SKCIIEPUMEHT,
OIHCaHMUE, U3MepeHue, KjJaccuukanus,  MOJEIUPOBaHUE,
CTaTUCTHUECKasi 00paboTKa TaHHBIX)

JKuBble cucTEeMBI 1 BX OopraHu3anus

2.1

JKusbie cucremsl (OMOCHCTEMBI) KaK MPEIMET M3YYCHUsT OMOJIOTHU.
CpoiicTBa 6MOCHCTEM U UX pa3HOOOpa3ue

2.2

YpoBHU oOpraHu3anuu OWOCHUCTEM: MOJIEKYISIPHO-TEHETHUECKUM,
KJICTOYHEIHN, OpraHu3MEHHBIH, MONYJISIUUOHHO-BUA0BOI,
9KOCHUCTEMHBIHN, OrochepHbIit

XHMMHUYECKUN COCTAB U CTPOCHUE KIIETKH

3.1

XuMHU4YecKui COCTaB KIJIETKH. XHUMUYECKHE  DJIEMEHTHI:
MaKpOE)JIeMCHTBI, MI/IKpO3JICMCHTI)I. BOI[a nu MI/IHepaJ'IBHBIe BCIIICCTBA.
@OyHKIMKM BOJBI U MUHEPAJIbHBIX BEIIECTB B KieTke. [lomnepxanue
OCMOTHYECKOro Oajianca

3.2

benku. CoctaB u cTpoeHue OENKOB. AMHHOKHCIOTHI — MOHOMEPBI
OEJIKOB. Hezamenumeie nu 3aMCHHUMBIC AMHWHOKHUCJIIOTHI.
AMUHOKHUCIIOTHBINA COCTaB. YPOBHU CTPYKTYpPbI OEITKOBOI MOJIEKYIIbI
(mepBuYHasi, BTOpUYHAS, TPETUYHAsI U YETBEPTUYHAs CTPYKTypa).
XuMHUYECKue CBOWCTBa OENKOB. buosormueckue (GpyHKIUU OCIKOB.
depmeHTHl — OHMoornyeckue katanuzaTopbl. CTpoeHue (epmenra:
AKTUBHBIA LEHTp, cyOcTpaTtHas crenuuuHocTh. KodepMeHTHI.
Buramunsl. OTnnuus (bepMeHTOB oT HEOPraHUYECKUX
KaTaJn3aTopoB

3.3

VYrneBonapl: MoOHOcaxapuibl (TJIOK03a, pubo3a U JIe30KCUpHO03a),
nucaxapuzbl  (caxapo3a, JIakTo3a) M TOJMcaxapuabl (Kpaxmad,
[JIMKOTEeH, 1Iejuliosio3a). buonormyeckue QyHKIMM — YIIIE€BOJIOB.
Jlunu el TPUTIIULIEPUIBI, CTEpOUIbI, dochomunuabl.
I'unpodunsHOrMAPOPOOHBEIE CcBOMCTBA. buonornuyeckue GyHKIUU
munugoB. CpaBHEHUE YIJIEBOJOB, OEIKOB M JIMIHIOB  Kak
VCTOYHHUKOB DHEPTUHU

3.4

Hyxnennoseie kucnorsl: JIHK u PHK. Hyxneotunsl — MoHOMEpEI
HykJIenHOBBIX KkucnoT. Crpoenne u ¢ynkuun JIHK. Crtpoenue u
¢ynkunu PHK. AT®: ctpoenue 1 pyHKIUH

3.5

[uronormss — Hayka o kierke. KnerouHas teopus. Meroasl
U3Y4YEHUS KIIETOK

3.6

Knerka kak nenoctHas xuBas cucrema. OOuiye npu3sHaKu KIETOK:
3aMKHYyTasl HapykHas MmeMOpana, mosekynsl JIHK kak renernueckuit
ammapar, CUCTeMa CHHTe3a Oenka

3.7

Tumel  KJIETOK:  3YKapuOTHMYECKas W IPOKApPHOTHUYECKAs.
OCOOEHHOCTH CTPOEHHUsI NPOKAapUOTHYECKOM KieTku. Kierounas
creHka Oaktepuil. CTpoeHHE PYKapHUOTHUUECKOW KiIeTKUu. OCHOBHBIC
OTJIMYUS PACTUTEIBHOM, )KUBOTHON M I'PUOHOM KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl ~KIETOK — KIETOYHAs CTEHKa,
rMKokanuke, wux (Qyakoun. [lnasmatudeckas MemOpaHa, ee
ceorictBa W  (yHkmuu. llurommasma W ee  OpraHoOWIBI.




OpHomMeMOpaHHbIE OpPraHOWAB! KJIETKU: 3HJOIUIa3MaTU4ecKas CeTb
(BIC), anmapar Tonbmxu, Ju3ocoMbl.  IlonyaBTOHOMHBIE
OpraHoujbpl KJIETKM: MHUTOXOHIpHH, IacTuiabl. I[Iponcxoxnenue
MUTOXOHApPHA W TuiacTua. Buasl mnactun.  HememOpanubie
OpPraHOMJIbl KIETKH: PHOOCOMBI, KJIETOUHBIH IIEHTP, PECHUYKH,
JKI'YTUKU. DYHKIIMU OpraHOMI0B KJIETKU. BKirtoueHus

3.9

SAnapo — perynsatopHblii LHeHTp KieTku. CTpoeHue sapa: siaepHas
000J104Ka, KapuoIula3Ma, XpOMAaTHH, SAPHIIIKO. XPOMOCOMBI

3.10

TpchnopT BC€IICCTB B KJICTKEC

>KI/I3HCI[€51T€JIBHOCTB KIICTKH

4.1

OOmeH BeliecTB, UM MeTab0IM3M. ACCUMWIALUS (IJIACTHUECKUN
00MEH) U NUCCUMWISIUS (SHEPTeTUUECKHl 0OMEH) — JIBE€ CTOPOHBI
eIMHOro Tmporecca Merabonusma. Tumbl oOMeHa BEIIECTB:
aBTOTpoHBIH u Tereporpodubiii. Poms ¢depmenTtoB B oOMeHe
BEIIECTB U MIPEBPALICHIH SHEPTUU B KIETKE

4.2

®otocunres. CeroBas u TemMHOBas (a3pl (orocuHTe3a. Peakimm
dborocunTe3A. DddexTuBHOCTD ¢dboTocuHTe3A. 3HaueHue
¢dotocuHTe3a JUIs KU3HU Ha 3emie. BinusHue ycinoBuil cpeabl Ha
¢GoTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €ro MNPOJYKTUBHOCTH Y
KYJIbTYPHBIX  pacTeHHH. XeMOCHUHTe3. XEMOCHHTE3UPYIOIIHE
OakTepuy. 3HaUEHUE XEMOCHHTE3a JJIs1 )KU3HU Ha 3emiie

4.3

DOHepreTuyeckuii oOMeH B KieTke. PaciiensieHue BeIIECTB,
BBIIETICHUE U aKKyMYJUPOBAaHUE DSHEPruu B KIETKE. Tarbl
sHepreruueckoro obmena. [nukonus. bpoxxenue W ero BHUBL
Kucnoponnoe OKHCIICHUE, WIn KIJIETOYHOE JIBIXaHHE.
D} PEeKTUBHOCTH SHEPreTHIESCKOT0 0OMEHa

4.4

Peaxiun marpuunoro cuntes3a. I'enernueckast nadopmanus u JJHK.
Peanuzanus renetnueckoil uHdopmanuu B KieTke. ['eHeTHdyeckuit
KOJ M ero cBoucrtBa. Tpanckpunuus — marpuunbii cunte3 PHK.
Tpancnsanus — Guocuntes 6enka. Kogupoanue aMmuHokuciot. Ponb
pubocoM B GMocHHTE3€e Oenka

4.5

Heknetounsie (opmbl XKU3HU — BUPYCHL. VcTOpuUs OTKPBITUS
BupycoB (.M. VBanoBckwuii). OcCOOEHHOCTH CTPOCHHS U
JKU3ZHEJEATENIbHOCTH BHPYCcOB. bakrtepuodaru. bonesnu pacteHuid,
JKUBOTHBIX WM  4YEJIOBEKa, BBI3bIBACMBIE  BUpycamMu. Bupyc
ummyHogepuiuta denoBeka (BUY) — BozOyaurens CIIN/a.
ITpodunakTrka pacipocTpaHeHHs] BUAPYCHBIX 3a00J€BaHUIM

PasmuoxeHue 1 HHAWBUAYAJIBHOC PA3BUTHUC OPIraHU3MOB

5.1

Kiierounslii UK, WM KU3HEHHBIM UK KieTku. WHTepdasza u
muto3. Ilpomeccsl, mporekatomue B uHTepdaze. Perumkanusa —
peakuuss MarpuyHoro cuHTe3a JIHK. Ctpoenue xpomocom.
XpOMOCOMHBIM HabOp — KapHOTHM. JMIUIOMAHBIA W TarIOUAHBIHN
XpoMOcoMHbIe HaOopbl. Xpomatuibl. lluTonoruueckue OCHOBBI
Pa3MHOKEHHUs U MHIUBUIYAJILHOTO pa3BUTHUS OpraHu3MoB. [leneHue
KieTkn — muto3. Craguu muto3a. [Ipoueccel, mpoucxoasdiiue Ha
pa3HbBIX CTAAUIX MUTO3a. BHOJIOrMYECKHil CMBICI MUTO3a

5.2

dopMBI pa3MHOXKEHHUS OPTaHM3MOB: Oecrojoe W TosioBoe. Buapl
Oecroysioro pa3MHOXKEHUS: JeNeHUE HaJBOE, MOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHNE, BETETATUBHOE Pa3MHOKEHHE.
HckyccTBEHHOE KJIOHMPOBAHME OpPraHU3MOB, €r0 3HA4YeHHE I
CEJICKIIUN

5.3

[TooBoe pa3MHOXEHHME, ero OTIu4us oT Oecnojoro. Melos.




Craguu menosza. Ilpomecchl, mpoucxoisuiMe Ha CTaausX Meio3a.
IToBenenne xpomocom B Meno3ze. Kpoccunrosep. buonornueckuit
CMBIC]I ¥ 3HAUCHUE Meio3a

5.4

['ameTorenes — mpouecc 0Opa3oBaHUS MOJOBBIX KJIETOK Yy
KUBOTHBIX. [10I0BBIE JKee3bl: CEeMEHHUKH U ssmyHuKU. OOpa3oBaHue
Y pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CriepMaTo30u/d, sIMIEKIIeTKA) —
cnepmaroreHe3 u ooreHe3. OcoOEHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes

5.5

WuauBuayanbHoe pa3BuTue (OHTOTeHEe3). DMOpHOHAIbHOE pa3BUTHE
(aMOpuorenes). Dtanbl SMOPHOHAIBHOTO PA3BUTHS y TO3BOHOYHBIX
JKUBOTHBIX npobiieHue, racTpyJssus, OpraHoreHes.
[TocToMOpHoOHAIBHOE  pa3BUTHE. THUMIBI  TMOCTIMOPHUOHAIBLHOTO
pa3BUTHA: MpsMoOe, HempsiMoe (JIMYMHO4YHOe). BiusHue cpeasl Ha
pa3sBUTHE  OpPraHu3MoB;  (aKTOpbl, CHOCOOHBIE  BBI3HIBATH
BpPOXKICHHBIE ypojcTBa. Poct u pa3Burue pacrenuil. OHTOreHe3
IIBETKOBOT'O PACTEHUs: CTPOCHUE CEMEHHU, CTAJIHH Pa3BUTHS

HacnencTBeHHOCTh M U3MEHYUBOCTh OpraHnu3mMoB

6.1

IIpeamer u 3amaum reneruku. Mcropus pa3Butus reHetuku. Briian
POCCHMCKHX M 3apyO€KHBIX YUEHBIX B pa3BUTHE F€HETUKU. MeTo/Ibl
TE€HETUKH (rubpunonoruyeckuii, LUTOT€HETUYECKU,
MOJIEKYJIsIpHOTeHeTHYeCKHi1). OCHOBHBIE T'€HETHYECKHE ITOHSATHSL.
I'eneTr4ecKass CUMBOJIMKA, UCIIOJIb3YEMasl B CXEMax CKpEUIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIEIOBaHMUs MPHU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHOruOpUIHOE CKpEUIMBaHME. 3aKOH €IMHO00pa3us
ruOpuoB mepBoro mnokojieHus. [IpaBuno momMuHHpOBaHHS. 3aKOH
pacCiCIICHUA IPU3HAKOB. T'unore3a uwmcrorel ramer. IlonHoe u
HEMOJHOE JOMUHHpOBaHUe. J(UrubpuaHoe CKpemuBaHHE. 3aKOH
HE3aBHCHMOTO  HACJEAOBAaHUS TMpHU3HAKOB. lluToreHeTnyeckue
OCHOBBI JTUTUOPUTHOTO CKpEUIMBAHUSI. Amnanusupyroiiee
ckpemmBanue. Vcrmonp30BaHne aHATM3HPYIOIIETO CKPEIIUBAHUS JIJIS
oTnpezieNIeHus] TeHOTHIIA 0COOU

6.3

CuenneHHoe HaciefoBaHue Mpu3HakoB. Pabora T. Moprana no
CIIETIJICHHOMY HaclleZIOBaHUIO T'eHOB. HapyIieHue crenjieHus reHoB
B pe3ynbTare KPOCCHHTOBEpa. XpomocomHast TEOpHs
HaCNe/ICTBEHHOCTH.  ['eHeTnueckue KkapThl. ['eHeTHka moja.
XpOMOCOMHOE ~ OmIpeAeleHne Tmoja. AyTOCOMBI ¥  MOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHble OpIraHU3MBI.
HacnenoBaHue Npu3HAKOB, CHEMIICHHBIX C ITOJIOM

6.4

W3menynBoCTb. BHIBI W3MEHUYMBOCTH: HEHACJIECACTBCHHas U
HacjeACTBeHHas1. Poib cpenbl B HEHACIEACTBEHHON M3MEHYMBOCTH.
XapakTepucruka MOIU(PUKAITTOHHON U3MEHYUBOCTH.
BaprnannoHHBIN psAx WM BapuanuMoHHas KpuBad. Hopma peaxuuu
npusHaka. KoandecTBeHHbIE M Ka4YECTBEHHBIE ITPU3HAKK U UX HOpMa
peakmmu. CBoiicTBa MOANGDUKAITMOHHONW W3MEHYMBOCTH

6.5

HacnencreenHnas, WA TeHOTHUITHNYECKa, N3MEHYUBOCTD.
KoMOuHaTuBHas M3MEHYMBOCTh. Mei03 W TOJNIOBOM mporecc —
OCHOBa KOMOWHATUBHON N3MEHYNBOCTH. MyTanronHas

u3MeH4MBOCTh. Kitaccudukanus MyTanuii: TeHHble XPOMOCOMHBIE,
reHoMHble. YacTtoTa ¥ MpUYMHBI MyTanuil. MyrareHHble (pakTOpbI.
3aKOH TOMOJIOTUYECKUX PSAIOB B HACJIEACTBEHHOW H3MEHYMBOCTHU
H.W. BaBunosa

6.6

I'eneTnka uyesoBeKa. KapI/IOTI/IH yenoBeka. OCHOBHEBIC MCTOJBbI




TeHECTHUKHU YeJIOBEKa: TeHEaAIOTUYECKHI, OJM3HELIOBLIH,
[IUTOTEHETHYECKUM, OMOXUMHYECKUMA, MOJIEKYISIPHO-TEHETHICCKHIA.
CoBpeMeHHOE omnpeaeeHue TeHOTHIIA: MMOJIHOTCHOMHOE
CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM 4yucCie ¢ noMouisro [11P-
aHanu3a. HacimencrBeHHbIe 3a00IeBaHNS YeJIOBEKA: TeHHbIC 00JIC3HU,
OoJie3HU c HAacCJEeACTBEHHOMN MPEAPaCIOIOKEHHOCTBIO,
XpOMOCOMHBIE OoJsie3HH. CoMaTHYeCKUEe W TeHEPATHBHBIC MYyTAIUU.
[TpuHIHMITBI 310pOBOTO 00pa3a KU3HH, JUATHOCTUKH, TPOPUITAKTHKI
U JICUCHUS TCHETHMYECKHX Ooyie3He. MeauKo-reHeTHIeCKoe
KOHCYJIbTUPOBaHME.  3HAUYCHHE  MEIULMUHCKOM  TIE€HETUKH B
MIPEAOTBPAIEHUH U JICUCHUH T€HETHYCCKUX 3a00JIeBaHUH YeITOBEKa

Cenexnus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexuusg Kak Hayka M IIpOLIECC. 3apOXICHHE CEIEKLIMH U
nomectukanus. Yuenue H.M. BaBuinoBa o LeHTpax NpOUCXOXKIACHUS
U MHOrooOpasus KyJIbTypHBIX pacTeHuil. LIeHTphl MpoucXoxaeHus
JIOMAIIHUX KUBOTHBIX. COpT, NOpO/Ia, IITaMM

7.2

CoBpeMEHHbIE METOJbI CEJIEKIMU. MaccoBblli U WHIWBULYaIbHBIN
OoTOOpBI B CENEKLUUU pacTeHU M KUBOTHBIX. OllEHKa 3KCTEpbepa.
bauskoponcTBEHHOE CKpelMBaHWe — WHOpUIMHI. YucTas JUHUSL.
CkpemuBanue 4MCThIX JUHUM. ['ereposuc, unu rulOpuaHas cuia.
HeponctBenHoe — ckpemmBanue —  ayrOpuausr. OrtianeHHas
ruOpuau3ans W ee  ycrnexu. VICKycCTBeHHBI MyTareHes u
[IOJIyYEHUE TOJUIUIONAOB. JIOCTMIKEHHUS CEJIEKIIMM PAacTEeHUH,
JKUBOTHBIX 1 MUKPOOPTraHU3MOB

7.3

buorexHonorus Kak oTpaciib IpOM3BOJCTBAa. ['€HHas HHXKeHepus.
Oranbl  co3ganus  pekomOunantHo JIHK ®  TpaHCreHHBIX
opranu3MoB. Kinerounas wumxeHepus. KiieTouHble KyJIbTYypBI.
MUKpOKIIOHAIBHOE ~ pa3MHOXeEHWe  pacreHuil.  KiioHupoBanue
BBICOKOTIPOJYKTUBHBIX CeJIbCKOX 035 HCTBEHHBIX OpPraHU3MOB.
Okonoruyeckue M studeckue mnpobdinembl. 'MO — reHeruuecku
MOJU(HUIIMPOBAHHBIE OPTaHU3MbI

11 KJIACC

IIpoBepsiemble TpeGoBaHNs K pe3y/JbTaTaM OCBOEGHHMS OCHOBHOI o0pa3oBaTe/bHOM

NPOrpaMMblI

Koa nposepsiemoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOrPaMMbl OCHOBHOIO
0011ero oopazoBanusi Ha ocHoBe PI'OC

1

ChopMupOBaHHOCTh 3HAHUH O MECTe M pOJIM OMOJIOTHU B CHCTEME
HAyyHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (OPMHUpPOBaHUU
COBPEMEHHOM €CTECTBEHHOHAyYHOM KapTUHBI MHpa M HAay4dHOIO
MHUPOBO33pEHHUS; O  BKIAJAE€  POCCHUHCKMX U  3apyOexHBIX
YUEHBIXOMOJIOTOB B pa3BUTHE OWoONIOTHH;  (PYHKIIMOHAIBHON
rPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHMs] )KU3HEHHBIX 3a]a4

YMeHHe pacKpbiBaTh COJEPKAaHHE OWOJOTUYECKHX TEPMHUHOB U
MNOHATHUI: BUJI, MOMYJISAINS, TEHOPOH, IBOJIOIUS, IBHUKYILUE CHUIIBI
(daxTopsr) ABOJTIOINH, MPUCTIOCOOTICHHOCTD OpTaHU3MOB,
BUJ000pa30BaHUE,  HKOJOTHUECKHME  (PAKTOPbI,  HKOCHCTEMA,
NPOAYIEHTBI,  KOHCYMEHTBI,  PEIYIEHTHI, IeMd  IHUTaHHA,
HKOJIOTHYECKasl MUpamMuJia, OMoreoreHos3, onocdepa

YMeHue uznaratb OMOJIOTHYECKHE TEOPHUH (IBOJIOLIMOHHAS TEOPHUS
Y. JlapBuHa, CHHTETHYECKAasi TEOPHsI DHBOJIOIMH), 3aKOHBl H




3aKOHOMEPHOCTH  (3apojsimeBoro  cxojxctBa  K.M.  bopa,
4yepeZOBaHUs IJaBHBIX HampaBiIeHUWM M myredl »Bomrounu A.H.
CeeproBa, yuenus o oumochepe B.M. Bepuanckoro), onpenenstsh
TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMam

VYMeHue BIaJEeTh METOJaMH HAy4yHOro II03HaHWs B OHOJIOTHH
(HaOmoIeHNe U ONMMCAHUE JKUBBIX CHCTEM, IPOLIECCOB U SIBICHUM;
OpraHu3anusi M INpOBEJIEHHE OMOJIOTHYECKOIO SKCIEPUMEHTA,
BBIJIBUKEHUE  TUIIOTE3bl;  BBIABICHHE  3aBUCHMOCTH  MEXKIY
UCCIIEyEMbIMHU BEJIMYUHAMH, 00BsICHEHUE IIOJIyYEHHBIX
pe3yibTaTOB, HCIIOIB30BAHHBIX HAy4YHBIX IIOHATUH, TEOPUH U
3aKOHOB; YMCHME JejaThb BBIBOJbl HAa OCHOBAaHMM IIOJYyYCHHBIX
pe3yIbTaTOB)

VYMeHue  BBIACNATh  CYIIECTBEHHbIE  NPU3HAKU  CTPOEHUS
OMOJIOTUYECKUX OOBEKTOB: BHJOB, MOMYJSALUUN, TNPOIYLEHTOB,
KOHCYMEHTOB,  PEAYLCHTOB, OMOI€OLICHO30B M  3KOCHUCTEM;
OCOOEHHOCTM  IIPOLECCOB  HACIEACTBEHHOM  W3MEHYMBOCTH,
€CTECTBEHHOTO O0TOOpa, BHUA000pa30BaHMs, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JICHCTBHSA SKOJOTHYECKHX (PAKTOPOB HA OPTaHU3MBL,
IepeHoca BEIIeCTB W  IIOTOKAa SHEPruM B 3KOCUCTEMAX,
AQHTPOIIOIEHHBIX H3MEHEHUH B DJKOCHCTEMAaX CBOEH MECTHOCTH,
KpPYrOoBOpPOTa BEIIECTB U OMOre€0XMMUYECKUX LIUKIIOB B GHochepe

YMeHue nOpUMEHSTh [ONYYEHHbIE 3HAaHUSA Uil  OOBSICHEHMS
OMOJIOTMYECKHUX MPOIECCOB U SBICHUM, JIJIsl MPUHATHS MPAKTHUECKUX
pelieHuii B TOBCEAHEBHOM JKM3HM B LEIAX oOecrnedeHus
0€30MacHOCTH CBOETO 37I0POBBSI U 370POBbSl OKPYKAIOLIUX JIIOJIEH,
CcOONIOZEHUST HOPM TIpPaMOTHOIO IMOBEAECHHUS B  OKpY’Karolel
OPUPOJHON cpele; TMOHMMAaHUE HEOOXOIUMOCTH HCHOJIb30BAHUS
JOCTHKEHUI ~ COBPEMEHHOM  OuosorMM Uil palMOHalIbHOIO
MIPUPOONOIB30BAHMS

YMeHue pemars 31eMeHTapHble OMO0JIOTHYECKHE 3a]a4l, COCTABIISATh
CXE€MBl TIEpEHOCa BEUIECTB W HHEPrMM B OKocHcTeMax (1ienu
MTUTaHUS)

VYMeHue BBINONHATH Ja0OpaTOpHble M MpaKTHYeCKue paloThl,
coOnrofarh mpaBuja Npu pabore ¢ y4eOHbIM U JaOOPaTOPHBIM
00opynoBaHEM

YMeHne KpUTHYECKH OIIEHUBATH U MHTEPIIPETUPOBATH HH(HOPMAITHIO
OMOJIOTMYECKOTO  COACpXaHMs, BKIIOYAIOUIYI0 TICEBIOHAYYHBIE
3HaHUS W3 pa3MMuHbIX HCTOYHWUKOB (CMMU, HaydHO-momynspHbIE
MaTepuabl); pacCMaTpPUBATh II00ATBHBIE SKOJIOTHYECKHE MTPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULUIO

10

YMeHnne co3naBaTh COOCTBEHHBIE THCBMEHHBIE U YCTHBIC
cooOuieHus, 0000mas  OuoJOrHMuYecKyr  HHGPOpMALMIO U3
HECKOJIBKUX HMCTOYHHUKOB, TPAaMOTHO WCIIOJIb30BaTh ITOHSATHIHHBIN
anmapar OMOJIOTHH

IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 DBOJIOIMOHHAS OMOJIOTHUS
1.1 DBOJIIOIIMOHHAS TEOpUSI U €€ MecTo B Omosoruu. CBUIETEIHCTBA

sporonyu. IlageoHToIOrHYECKHE: MOCIEA0BATEILHOCTD IIOSBICHUS




BH/IOB B TAJCOHTOJOTMYECKOW JIETONUCH, NepexoaHble (OpMBI.
buoreorpaduueckue: cxoacTBO U paznuuue GpayH U Grop MaTepuKOB
U OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA M PAa3INuus SMOPHOHOB
pasHBIX BUAOB TO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE:
TOMOJIOTHYHBIC, aHAJIOTHYHBIE, PYIUMEHTapHBIC OPraHbl, aTaBU3MBbI.
MonexkyasipHOOHOXIMHYECKHE: CXO/ICTBO MEXaHU3MOB
HACJIEJCTBEHHOCTH M OCHOBHBIX METaOONMYECKHX IyTed y Bcex
OpPraHu3MOB

1.2

OpomonronHas teopust Y. Jlapsuna. [Ipeanochuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBMKylllMe CHIIBI SBOJIONMM BUAOB 10 J[lapBuHy
(M30BITOYHOE Pa3MHOXEHUE TPU OTPAaHUYCHHOCTH PECYpPCOB,
HeomnpeAeNeHHas M3MEHYMBOCTh, 0OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopuss HdBomonuu  (CTD) U OCHOBHBIE €€
MOJIOKEeHUsI. MukpoasBosronus. [lomymsiiusl Kak eAWHHMIIA BUAA M
HBOJTIOIIAU
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JBuxymue cunbl  ((akTopbl) HBOJNIOLMHU BUAOB B  TMPUPOJE.
MyTtanuoHHslii  mpouecc U KOMOMHAaTMBHas  M3MEHYMBOCTb.
[TonmynsiioHHbIe BONHBI U JApeid reHoB. M3omsius ¥ MUTrpanus.
EcrecTBeHHBI 0TOOp — HaMpaBIIsIOUIHA (akTop IBOTOLHH. DOpMBI
€CTeCTBEHHOT0 oTOopa. I[IpucmocoO0IeHHOCTh OpPraHu3MoB Kak
pe3ynbTaT 3BoJONMH. [IpuMepsl MpUCnOcOOIeHU Y OpPraHU3MOB.
Apomopdo3sl U uaumoamantanuu. Bunm u  BumooOpa3oBaHHe.
Kputepun  Buma.  OcHoBHble  (QopMBI  BUA00Opa30OBaHUS:
reorpauyeckoe, YKOJIOTHUECKOe

1.5

MakponsBonronus. Dopmsbl JBOJIIOLUHN: ¢dunernyeckas,
JUBEpreHTHas, KOHBEpPreHTHas, napaienbHas. Heobpatumoctsb
HBOJIIOLUH

Bo3HukHOBEHUE U Pa3BUTHC )KNU3HU HA 3emie

2.1

JloHayuHbple mNpeaCTaBICHUS O 3apOKJICHHM KU3HM. HayuHble
TMIIOTE3bl BO3HMKHOBEHMS OHKM3HM Ha 3emuse: aOuoreHes u
naHcnepMus.  XUMHUYECKass  OBONIONUS.  ODKCIEpUMEHTAIbHOE
MOATBEPKICHUE XMMHYECKOM dBomrouuu. HavanbHble dTamsl
ouonoruueckor spomonuu. I'unoresa PHK-mupa. Ilepsoie kietku u
ux 3BoJronus. PopMupoBaHrEe OCHOBHBIX TPYIII JKUBBIX OPraHU3MOB

2.2

PasButne xu3Hum Ha 3emie mo spaM W mepuonaMm. Karapxeit.
Apxelickas M Tporepo3oiickas 2psl. llameozoiickas 3spa u ee
MEePUOIbl: KeMOPUIUCKUHN, OPJOBUKCKUMN, CUITYPUNUCKHM, TEBOHCKUH,
KaMEHHOYT'OJIbHBIN, MEepMCKUW. Me30301cKas 3pa U €€ IEePUOJBL:
TPUACOBBIN, FOPCKUM, MenoBoW. KaillHO30MCKas 2pa U ee NepuoJbL:
MaJICOT€HOBBIM, HEOTCHOBBIM, AHTPOIIOIEHOBBIA. XapaKTepUCTHKA
KJIUMAaTa ¥ T€OJOTUYECKUX TporieccoB. OCHOBHBIE ITAITbl SBOJIOIHMHI
pPacTUTENBHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [losiBIIeHME, paclBEeT W BBIMHpPAHHE TPYNI KUBBIX
OPraHu3MoOB

2.3

CucremMa OpraHMYECKOro MHUpPAa KaKk OTpPaXKEHHE DBOJIIOLMH.
OCHOBHBIE CUCTEMAaTUYECKHE IPYIIIBI OPTAHU3MOB

2.4

OBOJIIOIMSL  YelloBeKa. AHTpPOINOJNOrusi Kak Hayka. Pa3Butue
MPEJCTABICHUN O TMPOUCXOXKACHUU YesloBeKka. MeTolbl H3y4eHHS
aHTpornoreHe3a. CXOACTBA W Pa3jIM4Ms YEIOBEKA M JKUBOTHBIX.
CucremMaTH4ecKoe TIOJIOKEHHE  dYelloBeKa.  JIBMXKymIue  CHIIBI
(pakToper) anTpomoreHe3a. HacneacTBeHHass HW3MEHYHMBOCTH U




€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIM 00pa3 KW3HU, U3TOTOBJICHHE
OpyIul TPYAQ, MBILUICHHUE, PEYb

2.5

OCHOBHBIE CTaIMM M BETBU SBOJIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH,
Yenosek YMEIbIH, Yenosek PSAMOXOISAIIUH, Yenosex
HeaHAepTalbcKkuii, YemoBek pasymHblii. Haxogku uckomaeMbIx
OCTAaHKOB, BpEMS CYIIECTBOBaHHUS, OOJACTh pPaCIpPOCTPAHCHHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OpYIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME PACBL: EBPOIEOHIHASL
(eBpa3utickas), HErpo-aBCTPaTIOU THAS (3KBaTopHaIbHA),
MOHTI'OJIOUIHAs (a3maTcko-aMepHKaHCKas). Yeprol
MPUCIIOCOOJICHHOCTH  IPEJCTaBUTENIC  YEIOBEYECKUX pac K
YCIIOBHSM CyIIecTBOBaHMA. EMuHCTBO uenoBeueckux pac. Kputmka
pacu3ma

Opranu3Mbl 1 OKpy’Karolas cpeaa

3.1

OKOJIOTMSl Kak Hayka. 3aJadd W pasleibl 3KOJIOruu. MeTronbl
HKOJIOTMUECKUX HCCIEAOBAHUNA. OKOJOTMYECKOE MHUPOBO33PEHUE.
Cpenpl o0WTaHMsS OpPraHM3MOB: BOJHAs, Ha3eMHO-BO3JYIIHAs,
IIOYBEHHAs, BHYTPHOPTaHU3MEHHAsI

3.2

Okonoruueckue  ¢akroppl.  Knaccudukanus — 9KOJOTHYECKHX
(dakTopoB: abuoTHUECKHE, OMOTUYECKHUE U  AHTPOIOTEHHEIE.
JleiicTBrE 9KOIOTMYECKUX (haKTOPOB HA OPTaHU3MbI

3.3

AOuotnueckue  (GaKTOphl:  CBET, TEMIEParTypa, BIAKHOCTD.
®ortonepuonusm. Ilpucrnocobnenus oOpraHu3MOB K JACHCTBHIO
abuoTnyeckux (akTopoB. buogornueckue puTMbI

3.4

buotnyeckne QaxTopsl. Buabl OHMOTHUECKHMX B3aMMOACHUCTBHIL:
KOHKYPEHLIUA, XMUILHAYECTBO, [Iapa3sUuTU3M, MyTYyaJlu3M,
KOMMEHCAJIU3M (HaxXJICOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIIU3M,
HeiTpanu3M. 3HaueHHe OMOTMYECKMX  B3aUMOJEHCTBUH Ui
CYIIIECTBOBAHMsI OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX

3.5

DKOJIOru4ecKue XapaKTEPUCTUKH MOIYJISALUH. OcHoBHbIE
IIOKA3aTeNIM INOMYJSALNNA: YHUCICHHOCTh, IUIOTHOCTb, POKIAEMOCTB,
CMEPTHOCTb, IPUPOCT, Murpauusa. JMHaMHKa YHUCIEHHOCTH
MONYJISIHAN U €€ PETyIIsIus

COO6H.I€CTB3. M OKOJOTHYCCKUC CUCTCMBI

CoobmiecTBo opraHu3MoB — OuoneHo3. CTpyKTypsl OuoIeHo3a:
BUJIOBasi, TMPOCTPAHCTBEHHas, Tpoduueckas (muieBas). Buabl-
noMuHaHTEL CBs31 B OMOLIEHO3€E

4.2

DKoslornyeckue cucteMsl (3kocucteMsl). IloHsTHe 00 sKOCHCTEME U
ouoreoneHose. DyHKIMOHAJIbHbIE KOMIIOHEHTBl  3KOCHCTEMBI:
IIPOJYLEHThl, KOHCYMEHTBI, PEIyLEHTbl. KpyroBopor BemecTB u
MOTOK 3HEpruu B 3kocucreme. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucTeMbl. [Iumesbie nenn u cetu. OCHOBHBIE IIOKa3aTeiu
HKOCHCTEMBI: OHMoMacca, MPOAYKIUS. DKOJIOTMYECKHE IMHUPaMUJIbL:
OPOAYKIMH, YHCICHHOCTH, Ouomaccel. CBOMCTBa 3KOCHUCTEM:
YCTOWYHMBOCTB, cCaMOperysinusi, pazsutue. Cykieccus

4.3

[TpupoaHbIe 2KOCHCTEMBI. DKOCHCTEMBI 03€p M pPeK. DKOcHCcTeMa
XBOMHOTO WJIH IIHPOKOJMCTBEHHOrO Jieca. AHTPONOreHHBIC
HKOCHUCTEMBI. ATPO3KOCUCTEMBI. YpOoskocucTeMbl. broiornueckoe
M XO3SMCTBEHHOE 3HAYEHHE arpodKOCHCTEM H ypOOIKOCHUCTEM.
buopasHooOpazue kak  (QakTOp  YCTOMUMBOCTH  DKOCHUCTEM.
CoxpaHeHne OMOJOTHYECKOTO pa3Ho00pasus Ha 3emMie

4.4

Yuenue B.M. Bepnanckoro o Ouocdepe. I'paHulipl, coctaB u




cTpykrypa Owmocheprl. KuBoe BemectBO u ero  (QpyHKIUH.
OcobOennoctu  Omocepsl  Kak  TVIOOANBHOM  IKOCHUCTEMBI.
JlnnamMmuueckoe paBHOBeCME H oOpaTHas CBs3b B Owuocdepe.
KpyroBopoTsl BemectB u OWOTCOXMMHUYECKUE ITUKIIBI AJIEMEHTOB
(yrnepona, asora). 30HaNbHOCTH Ouochepbl. OCHOBHBIE OHOMBI
CyIIu

4.5

YenoseuecTtBo B Onocdepe 3emiin. AHTPONIOTCHHBIC M3MCHCHUS B
ouocdepe. [mobanpHBIE 3KONMOTHYECKHE mpobiembl. OcHoOBa
palMoOHATIbHOIO  YIPABJIICHUA MPUPOJHBIMU pecypcamMH U HX
ucnoJib30Banue. JlocTimkeHns: OMOJIOTHH U OXPaHa IPUPOJIBI




