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INOACHUTEJIBHAS 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl O OMOJIOTHH TEOPETUYECKYIO OCHOBY JJISI OTIPENIENICHUS MOIX0A0B K ()OPMHUPOBAHUIO COJIEPIKAHUS YIEOHOTO
npeamera «buonorus» coctaBuin: koHuentyaibHble nonoxenus GI'OC COO o B3auMOOOYCIOBICHHOCTH LiEJEH, COAEpIKaHUs, PE3yJIbTaTOB
o0ydeHus: U TpeOOBaHMUH K YPOBHIO MOJTOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LENSIX U MPUHIMUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpejiHero oduiero odpazoBanus B Poccuiickoit denepanuy, a Takke MOJIOKEHUS O crienudpuke OMojoruu, e€ 3Ha4YeHUH B
MO3HAHUM >KUBOW TMPUPOABI U OOECTeYeHHH CYIIECTBOBAHMS 4YeJIoBeuecKoro oodmiectBa. CoOriacHO Ha3BaHHBIM IOJOXKEHHSM, OIpeaeTIeHbBI
OCHOBHBIE (DYHKIIUU MTPOrPaMMBI 110 OUOJIOTUU U €€ CTPYKTYpa.

[Tporpamma o Ouosoruu AaéT TpeACTaBICHUE O MLemsX, 00 oOmiel crpareruu oOyudeHHs, BOCHHTAHUS U PAa3BUTUS OOYYaIOLIUXCS
cpencTBaMu yueOHoro npeamera «buonorusy, onpenenser o0s3aTeIbHOE IPEAMETHOE COJEpKAHUE, €0 CTPYKTYPY, paclpeieieHue 1o paszenam
U TeMaM, PEKOMEHIyeMYIO IMOCJeIOBATEeIbHOCTh M3YUYCHHSI YU4EOHOTO MaTepHaja ¢ Yy4ETOM MEXIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBS3EH,
JIOTHKH 00pa30BaTEIbHOTO MPOIECcca, BO3PACTHRIX OCOOEHHOCTEH 00yUYaromuXCs.

B nporpamme mo Ouonoruu TakKe YUYUTHIBAIOTCS TPeOOBAHUA K IJIAHUPYEMbIM JIMYHOCTHBIM, METANpEeIMETHbIM M MPEIMETHBIM
pesynbpTaTaMm 00yueHHs B (OPMHUPOBAHWM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIBHOW AESITEIbHOCTH/Y4EOHBIX IEHCTBUN OOYYAIOMIMXCS TIO
OCBOCGHHIO COJIep KaHUs OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi ypOBEHb) peailn30BaH MPUHIUI IPEEMCTBEHHOCTH B H3yUYE€HUH OMOJIOTHH, Oaronaps
yeMy B HeW NMpOCMaTpUBACTCS HANpaBJIEHHOCTh HA Pa3BUTHE 3HAHMMU, CBS3aHHBIX ¢ (POPMHPOBAHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LIEHHOCTHBIX OpPHEHTAIMi JIMYHOCTH, SKOJIOTHYECKOTO MBIINUICHHS, NPEACTABICHUN O 3I0pOBOM 00pasze XHU3HU U OCpeKHbIM OTHOILIEHHEM K
OKpYy>Karolie npupojHoit cpene. [loatoMy Hapsiny ¢ u3ydeHHEM OOIIEOMOTOTHYECKUX TEOPUM, a TaKkKe 3HAHUU O CTPOCHUU >KUBBIX CHUCTEM
pasHOro paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIMX B HHUX IPOLECCOB B IMPOrpamMMe MO OMOJIOTUH YAEJICHO BHUMAHHE HCIIOIb30BAHUIO
MOJTyYEHHBIX 3HAHWN B MOBCEAHEBHOM JKHU3HM JJIsl pEIICHUs MPUKIAIHBIX 33a]a4, B TOM YHcie: MPOo(QUIAKTUKU HACIEACTBEHHBIX 3a00JIeBaHUM
YeJIOBEKa, MEIUKO-TEeHETUYECKOr0 KOHCYJIbTUPOBaHUs, 00OCHOBAHUS HKOJIOTHYECKHU 1IE€JIECO00pa3HOro MOBEACHUS B OKpY>KaoIeH MPUPOIHON
cpelie, aHAJIM3a BIMSHUS XO3HCTBEHHOM EATEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJAHBIX M UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAaHUS
K IPUKJIAJHON HANpaBICHHOCTH y4eOHOro npeamMera «buonorusn» mpoauKkToBaHO HEOOXOIUMOCTBIO 00ECIICUeHHsI YCIOBUM ISl peleHUs] OHON
U3 aKTyaJIbHBIX 3aJlad IIKOJBHOTO OHOJIOTHYECKOro o0pa3oBaHHUs, KOTopas mpearnonaraeT (OpMHpPOBAHUE y OOYUaIOIIMXCS CHOCOOHOCTH
aJaNTUPOBATHCA K U3MEHEHUSAM JTMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUpA.

buonorust Ha ypoBHE cpemHero oomiero oOpa3oBaHHs 3aHUMaeT BakHOe Mecto. OHa obecneumBaeT (OPMHUPOBAHKE Yy OOYUAIOIIMXCS
MPEJICTABICHUN O HAy4YHOW KapTUHE MHpA, PaCHIMpseT M 0000IIaeT 3HAHUS O KHUBOW MPHPOJE, €€ OTIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHMU3alK U SBOJIIOIHH, CO3AAET YCIOBUS AJIs: TO3HAHUS 3aKOHOB JKUBOM MPUPObl, (OpMUPOBaHUS (PYHKIIMOHAIBHON rpaMOTHOCTH, HABBIKOB
3I0pOBOTrO U 6€30MacHOro 00pa3a )KU3HH, IKOJIOIMYECKOT0 MBILIUIEHHUS, IEHHOCTHOTO OTHOLIEHHMSI K )KMBOW IPUPOJIE U YEIOBEKY.



Bosbioe 3HadeHHe OHOJOTHS MMEET TAaKXKe IS PEHICHUS BOCIUTATEIBHBIX M PA3BUBAIOIIMX 3a1ad CPEJHEro oOIIero odpa3oBaHWs,
CoLMaJIM3aluk o0ydJaronmxcs. M3ydeHue OMOJIOTHH OOCCIeYMBACT YCIOBUS JJIsi (POPMHPOBAHUS HHTCIUICKTYalIbHBIX, KOMMYHHKAIIMOHHBIX U
UH(POPMALMOHHBIX HABBIKOB, ACTETHUECKOW KYJBTYPBI, CIIOCOOCTBYET WHTErPAIlMM OHOJOTMYECKMX 3HAHUN C MPEICTABICHUSIMU M3 JIPYTHX
y4eOHBIX MPEJIMETOB, B YaCTHOCTH, (DU3UKH, XUMHUK U Teorpaduu. Ha3BaHHbIE MONOKEHUS O MpeIHa3HAUYCHUH Y4eOHOro mpeaMera « buoaorusny
COCTaBHJIM OCHOBY JIJISl ONIPECICHHUS MTOIX0I0B K OTOOPY M CTPYKTYPHPOBAHHUIO €0 COAEPKaHMsI, IPEACTABJICHHOTO B ITPOrpaMmMe o OMOJIOTHH.

OTt6op comepskanust yueOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE OCYMICCTBIEH C MO3UIHH KyJIBTYpOCOOOpPA3HOro IMOIX0/a, B
COOTBETCTBHH C KOTOPHIM 00yYaroIIuecs A0KHBI OCBOUTH 3HAHUS W YMEHUs, 3HAYMMbIe /I (DOPMHUPOBAHUS OOIICH KYJIbTYPHI, OMPEICIISIONIHE
aJICKBaTHOE TIOBEJICHHUE YCJIOBEKA B OKPY)KAIOIICH MPUPOAHOI cpelie, BOCTPeOOBaHHBIC B MOBCEIHEBHOW JKU3HU M MPAKTUYECKOM JESTEIHHOCTH.
Ocoboe MecTo B 3TOH CHCTEME 3HAHWH 3aHUMAIOT 3JIEMEHTHI COACPIKaHUs, KOTOPhIE CIyXaT OCHOBOH uis ()OPMHUPOBAHHUS TPEACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHE MHUpPA U IEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHH3alUUd OHOJIOTMYECKOTO
obOpa3oBaHUsl.

CTpyKTypHUpOBaHHE COJCpKAaHUSA Y4eOHOrO Marepuaga B MPOrpaMme Mo OMOJIOTHH OCYIIECTBICHO C y4&TOM MPHOPHUTETHOTO 3HAYCHUS
3HAHHUH 00 OTJIMYUTEIBHBIX OCOOCHHOCTSX JKUBOM MPUPOBI, O €€ YPOBHEBOW OpPraHH3allMy W 3BOIONHUUA. B COOTBETCTBHM C 3TUM B CTPYKTypE
yueOHOro mnpeamera «BHONOrHsS» BBIAEICHBI CIEIYIONUE COAEpKaTeabHbIC TUHHK: «BHONOrns kak Hayka. MeTOIpl HAy4HOTO ITO3HAHUS,
«Kietka kak Owosoruueckas cucrema», «OpraHu3m Kak Ouojormyeckas cucrema», «CucreMa M MHOrooOpasWe OpPraHMYECKOrO MHpay,
«DBOJIIOIHSI XKUBOW TIPUPOABIY, « IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

[lens wu3ydyenus ydeOHOro mnpeamera «buosorus» Ha 6a30BOM ypOBHE — OBIaJcHHE OOYYArOIIUMHUCS 3HAHUAMH O CTPYKTYPHO-
(bYHKIIMOHATIBHON OpraHM3aIliK KHUBBIX CHCTEM PAa3HOTO paHra U MpuoOpPETEHUE YMEHHUI MCIOIb30BaTh STH 3HAHMS IS [PAMOTHBIX JCHCTBUI B
OTHOIICHUU 00BEKTOB YKUBOI MPHUPO/IBI U PEIICHUS PA3TMYHBIX KHU3HEHHBIX MPOOIIEM.

JlocTIoKeHHe 1eNId U3ydeHHs yaeOHOTro npeameTa «brosiorus» Ha 6a30BOM ypOBHE 00ECIICUUBACTCS PELMICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHME OOYYAIONUMHKCS CHCTEMBI 3HAHHH O OHOJOTMUYECKHUX TEOPHUSIX, YUEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBUIIaX,
CIIy’KallluX OCHOBOMW 151 (DOPMHUPOBAHMS MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpPA, O METOJaX HAaydHOrO IO3HAHHS, CTPOCHHUH,
MHOT000pa3v U OCOOECHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHS OPraHM3alliH, BBIIAIOMIMXCS OTKPBITHSAX M COBPEMEHHBIX HCCICIOBAHHIX B
OuoJIOruy;

bopMupoBanne y 00y4aronMxcs MO3HaBaTeIbHbBIX, HHTSIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B MpoIecce aHalnu3a JaHHBIX O MyTIX
pa3BUTHS B OMOJIOTUH HAYYHBIX B3JISAA0B, HICH U MOJXOI0B K H3YUYCHHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allny;

CTaHOBJICHUE y OOYYaIOUIMXCS OOIICH KyJbTyphl, (YHKIIMOHATBHON TPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSACHITH W OICHUBATH SIBICHUS
OKPY’KaIOIIEero MUpa KMBOM MPHUPO/IbI HA OCHOBAHUH 3HAHUI M OIIBITA, TOJYYCHHBIX IIPH U3YUECHUH OHOJIOTHH;

dbopmupoBaHre y 00YJarONMXCSA YMEHUH WILIIOCTPUPOBATH 3HAYCHHE OHOJOTMUYCCKUX 3HAHWUN B MPAKTUYECKON JCSITEIBHOCTH YCIIOBEKa,
PasBUTHH COBPEMEHHBIX MEIUIIMHCKHAX TEXHOJIOTHI M arpOOHOTEXHOIOTHIA;



BOCIUTaHUE YOEKIAEHHOCTH B BO3MOXHOCTH IO3HAaHUS YEJIOBEKOM JKMBOW MPHUPOJbI, HEOOXOIUMOCTH OEpEeKHOTO0 OTHOUIEHHS K HeH,
COOJIIOJICHHSI STHYECKUX HOPM IIPH MPOBEACHUN OMOJIOTHUECKUX MCCIIETOBAHMIA;

OCO3HaHME LEHHOCTH OWOJOTMYECKHX 3HAHUHM ISl TOBBILICHUS YPOBHS SKOJIOTHYECKOH KyIbTYpBHI, ISl (OPMHUPOBAHUS HAYHYHOTO
MHUPOBO33PEHUS;

NpUMEHEHNE MTPUOOPETEHHBIX 3HAHUN W YMEHUH B MOBCETHEBHOM YKM3HU JUIS OIICHKH ITOCIIEACTBUN CBOCH JESITEIHHOCTH 10 OTHOUICHUIO K
OKpY’Karollen cpezie, COOCTBEHHOMY 370pOBbIO, 000CHOBAaHUE U COOIIIOJIEHHE MEP NPOPUIAKTUKY 3a00JI€BaHUI.

B cucreme cpemnero ob6miero oOpazoBaHus yueOHBIA npeameT «buosorus», n3ydaeMblii Ha 0a30BOM ypOBHE, SIBIIAECTCS 00s3aTE€IbHBIM
y4eOHBIM NIPEeIMETOM.

Jns uzydyenust 6uonoruu Ha 0a30BOM YpOBHE cpenHero oodmiero oOpazoBaHusi orBoauTcsa 68 uacoB: B 10 kmacce — 34 gaca (1 uac B
Hezneno), B 11 kmacce — 34 gaca (1 yac B Heneno).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC

Tema 1. Buosorusi kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOrMH C OOIIECTBEHHBIMH, TEXHUUECKUMH M JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocodueil, 3STHKOH,
ACTETUKOH U npaBoM. Posb Ouonoruu B opMUpOBaHUM COBPEMEHHOM Hay4HOH KapTUHBI MHUpa. CuctemMa OMOJIOTHYECKUX HayK.

MeToapl TO3HaHMS KHBOW TpUpOAbl (HAOMIOAEHHE, OSKCIEPUMEHT, OIMHCaHWe, W3MepeHue, KiaccupuKalus, MOIEeIUPOBaHNUE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JleMoHCcTpanUK:

[Toptpetsi: Y. {apeun, I'. Mennens, H. K. Konsios, k. Yorcon u @. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».

JlabopaTopHble 1 NpakTHYeCKHe PadoThI:

[Tpaktuueckas padota Ne 1. «Mcmonap30BaHme pa3InYHBIX METOAOB MPU U3YUYEHUU OMOJIOTHUECKHX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl U MX OPraHU3aI U,

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeaAMeT u3ydeHus: 6uonaoruu. OTanure )XKUBBIX CUCTEM OT HEOPTaHUUYECKOM MPUPOIBL.

CaoiicTBa OnocucTeM M UX pa3HooOpasue. YPOBHHM OpPraHU3alMd OMOCUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKaHEBbI, OpraHU3MEeHHbIH,
MO JISIITHOHHO-BHUIOBOM, YKOCHCTEMHBIH (OMOTeo1eHOTHYECKU), OMOC(EPHBII.

JdemoHcTpauuu:

Tabmuibl U cxembl: « OCHOBHBIE IPU3HAKU KU3HW», « Y POBHH OPTaHU3AIUN KUBOW TIPUPOIBD».

O6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMUYECKHil cOCTaB KJIETKH. XUMUYECKUE 3JIEMEHTBI: MaKpO3JIEMEHTHI, MUKPOdJIEMEHThI. Boga 1 MuHepanbHbIe BellecTna.

OyHKIMK BOJbI U MUHEPATbHBIX BEIIECTB B KieTke. [lognepikanne ocMoTH4eCcKOoro OanaHca.

benku. CoctaB u cTpoeHue OenkoB. AMMHOKUCIOTBI — MOHOMEphl OenkoB. He3ameHHMble UM 3aMEHUMbIE aAMHUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHHU CTPYKTYphl OETKOBOW MOJNEKyNbl (TIepBUYHAS, BTOpPUYHAS, TPETUYHAs W YETBEPTUYHAS CTPYKTypa).
Xumuueckue cBoicTa 6enkoB. buonornueckue GyHKINU OEIKOB.

®epmeHTHl — OHMonornyeckue kKatanu3aTopbl. CTtpoeHue (epMeHTa: aKTUBHBIA IIEHTp, cyOcTparHas crenupuaHocts. KodepMeHTEHI.
Burtamunsl. OTnnuns GepMEHTOB OT HEOPraHMYECKUX KaTaTu3aTOPOB.



VYrneBoabl: MOHOCaxapuibl (TJII0K03a, prbdo3a U 1e30Kkcuprd03a), qucaxapuabl (caxaposa, JJaKTo3a) U MoJducaxapusl (Kpaxma, TIUKOTeH,
HeJUTI0NI03a). bruonornueckue GpyHKIUHN yTIEBOOB.

Jlunuaer:  Tpurauuepuasl, ¢ochonunuapl, crepounsl. [uapodunbHO-ruApodoOHBIE CcBoiicTBA. bHonorndyeckue (yHKIUU JIHMUIOB.
CpaBHEHHE YTIIEBOIOB, OCJIKOB U JIMITHIOB KaK MCTOYHUKOB YHEPTHUU.

Hyxneunoseie kucnotel: JIHK w PHK. Hykneotuasl — MoHOMepbl HykIeHMHOBBIX kucioT. Ctpoenue um ¢ynkmuu JIHK. Crtpoenune u
¢bynkuun PHK. Bunst PHK. AT®: crpoenue u pyHKITUN.

[{uronorust — Hayka o kieTke. Knerounas teopusi — mpuMep B3aUMOJCHCTBUS uled U (PaKTOB B HAYYHOM MO3HAHWU. MeToAbl U3yUdeHUs
KJIETKH.

Knetka kak menoctHas xuBas cuctema. OOIIMe NMpU3HAKK KIIETOK: 3aMKHYyTasi HapyxkHas memOpana, monekyisl JIHK kak renerumdeckwii
amrmapar, cucTemMa CuHTe3a Oelika.

Tumbl KJIETOK: dyKaprHOTHIeCcKasi U Mpokapuotuyeckas. OCOOCHHOCTH CTPOCHHS MPOKAPUOTHIECKON KiIeTk. KieTounasi cTeHka OakTepuid.
Crpoenue sykapruoTudeckoi kieTku. OCHOBHBIC OTJIMYHUS PACTUTEIIBHON, )KUBOTHOW M TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJICTOK — KJIETOYHAs CTEHKA, TIMKOKAIWKC, uX (yHkomu. [Tnazmatudeckass memOpaHa, €€ CBOWCTBa U
¢byukun. Iuroruasma u e€ opranougsl. OnHomemOpanubie opranouabl kietku: DIIC, anmapat ['onbmxu, nuzocombl. [logyaBTOHOMHBIE
OpraHoOuAbl KIETKH: MUTOXOHJIPHUH, TacTuAbl. [IponcxoxaeHnne MUTOXOHAPUN U Tuiactua. Buasl mnactua. HememOpanHble opraHOUIbI KIETKH:
pUOOCOMBI, KIIETOUHBIN LIEHTP, IEHTPUOJIU, PECHUYKH, )KTYTUKH. DYHKIIMN OPraHOUIOB KJIETKH. BriIroueHus.

SAnpo — perynsaTopHbIi eHTp KIeTKu. CTpoeHue sipa: siaepHas 000J0uKa, KapruoIyia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KIIETKE.

JleMoHCcTpaLUK:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hwnarpammbl: «Pacripenenenne XUMHUYECKHX 3JIEMEHTOB B HEXUBOW MpHUpOae», «PacnpeneneHre XHUMUYECKHX 3JIEMEHTOB B IKUBOU
MIPUPOIE.

Tabmups! u cxemsbl: «llepuoanueckas Tabauna XUMUYECKUX AJIEMEHTOB», «CTpoeHHe MOJIeKYIbl Bob», «brocunTes 6enka», «CtpoeHue
Monekynbl Oenkay, «Ctpoenue ¢epmenta», «Hykneumnobie kucnotel. JJHK», «Ctpoenue momnekynsl ATO», «CTpoeHHE 3yKapUOTHUECKON
KIeTK», «CTpOoeHue >KMBOTHOW KIETKW», «CTpOeHHE pacTUTENbHOW KIETKW», «CTpoeHue NpOKapUOTHUECKOW KieTKn», «CTpoeHue sapa
KJICTKIY, « YTIEBOABY, «JInmuasDy.

O6opynoBaHHe: CBETOBOW MHKPOCKOM, 000OpyIOBaHME IJisi TMPOBEIACHUS HAONIOJACHUN, M3MEPEHUN, IKCIEPUMEHTOB, MHKpPOIpENnapaThl
PACTUTENBHBIX, )KUBOTHBIX M OAKTEPHAIBHBIX KIIETOK.

JlabopaTopHble M NpaKTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 1. «3yueHune kaTaTuTHUECKONH aKTUBHOCTH (PEpMEHTOB (Ha pUMEpe aMUiIa3bl UM KaTallas3bl)».



Jlaboparopuass pabota Ne 2. «V3yueHue CTpOEHHS KIETOK pACTEHHH, >XUBOTHBIX M OakTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux OIUCaHHue».

Tema 4. 7Ku3HeaeTeJIbHOCTD KICTKH.

OOmeH BelecTB, WIM MeTab0aM3M. AcCUMWIALUS (IUIACTUYECKUT OOMEH) M TUCCUMWIALUS (PHEpreTuYecKuii oOMeH) — JIB€ CTOPOHBI
€MHOro npolecca MeradoausMa. Poib 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUH B IOHUMaHUHM METa0O0Iu3Ma.

Tunsl oOMeHa BeliecTB: aBTOTpodHBINH U reTepoTpodHbIil. Poib pepMeHTOB B 0OMEHE BELIECTB U MPEBPALLIEHUN SHEPTUU B KIIETKE.

®dotocunte3. CBeToBas u TeMHOBas (a3bl ¢oTocuHTe3a. Peakiuu dorocunreza. DPpdhekTuBHOCTh (PoTocuHTEe3a. 3HaueHne (HOTOCHHTE3a
JUIs )KM3HU Ha 3emuie. BriiusiHue ycnoBuii cpezibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIOIIe OakTepry. 3HaU€HUE XeMOCHHTEe3a [l )KU3HU Ha 3eMIIe.

OHepreTuyeckuii 0OMeH B KJIeTKe. Paciieniienne BemecTB, BBIACICHUE U aKKyMYJIMPOBAHHE SHEPIHU B KJIETKE. JTalbl YHEPreTHYECKOTO
oOmena. ['nmukonus. bpokenwe u ero Buusl. KuciopomHoe okucieHue, wid KieTodyHoe abixaHue. OxuciaurenbHoe (GochopuiimpoBaHHeE.
D hHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuuu MatpuuHoro cunresa. ['enernueckas nnpopmanus u JIHK. Peanuzanus renernueckoit uHpopmanuu B kietke. ['eHeTnueckuit koa
U ero coiicTtBa. TpaHckpunius — Mmatpuanblidi cuaTe3 PHK. Tpancusmus — OuocunTes O6enka. DTansl TpaHcaanud. KoaupoBaHue aMMHOKHUCIIOT.
Ponw pubocom B OnocuHTE3€e OemKa.

Hexnerounsie popMmel sxu3Hu — Bupycsl. Mictopus otkpbitTus BupycoB (. Y. iBanoBckuii). OCOOEHHOCTH CTPOCHUS M KU3HEHHOTO LIUKJIa
BUpYycoB. bakrepuodaru. bonesnn pacteHuil, ;KMBOTHBIX M UE€IOBEKa, BbI3bIBaeMble BHpycamu. Bupyc mmmyHonedunmura yenoseka (BUY) —
B0o30yutenb CIIM/la. ObpaTHas TpaHCKpHIIIHS, peBepTaza u uHTerpasa. [IpodunakTika pacpoCcTpaHeH!s BUPYCHBIX 3a00JIeBaHUH.

JleMoHCcTpaLUK:

[Toptpetsr: H. K. Konsnos, . U. IBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunbel mutanus», «Metabomuzm», «MUTOXOHIPHUSLY, «IHEPreTUUECKHil oOMeH», «Xiopormiacty, «DoTtocuHTe3Y,
«Crpoenne JJHK», «CtpoeHue u hyHKIHOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «I eHeTndyeckuii kony, «Bupyce», «bakrepuodarn», «Ctpoenue u
*u3HeHHbIN ki Bupyca CITM/{a, 6akrepuodaray, «Pemmukanus JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenne JJHK u tpanckpunuus», «buocunres 6enkay, «CTpoeHUe KIETKH», MOJAEIb CTPYKTYpPbI
JHK.

Tema 5. PasMHoOKeHHe M MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii UK, WK KU3HEHHBIA UK KiIeTku. MHTepdaza u muro3. Ilpoueccsl, nporekatonye B uHTepdasze. Permkanus — peakius
matpuyHoro cunreza JIHK. Ctpoenue xpomocom. XpoMOcOMHbIH HAOOp — KapHOTHUIl. J(MIJIOUIHBIA U TalyIOMIHBI XPOMOCOMHBIE HAOOpHI.
Xpomatuzsl. LluTonoruueckre OCHOBBI pa3MHOXKEHHS U MHAUBUAYAIBHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetkn — muto3. Ctaguu muto3a. IIpouecchl, npoucxoasdiue Ha pa3HbIX CTaAUsAX MUTO3a. BUOIOrH4ecKuii CMBICIT MUTO3A.



[TporpamMmmupyemast ru0esb KIETKH — aromnTo3.

@opMBbI pa3MHOKEHHS OPraHM3MOB: Oecroyioe W MoJjoBoe. Buuel Gecronoro pa3MHOXKEHHS: JIEIEHUE HAJBOE, MOYKOBAHUE OJTHO- H
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNE, BETETATUBHOE pa3MHOXKeHHUE. VICKycCTBEHHOE KIIOHMPOBAHNE OPraHU3MOB, €r0 3HaYSHUE /IS CEJICKIIHH.

[TosioBOE pa3MHOKEHUE, €r0 OTIIMYHUS OT OECIIONIOrO.

Meiio3. Cranuu Meiio3a. Ilponeccsl, mpoucxozsiye Ha ctaauax meiosa. [loBenenne xpomocom B Meiioze. Kpoccunrosep. buonornueckuit
CMBICJI U 3HAYE€HHE Meilo3a.

["ameTrorenes — mpouecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [1010BbIE Jkee3bl: CeMEHHUKH U SMYHUKH. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30M/[, SHLEKIeTKa) — crepMaroreHe3 u oBoreHe3. OCoOEHHOCTH CTPOCHUS SHIEKIETOK U CIepMaTO30MI0B.
OmnonorBopenue. [lapreHorenes.

WNunuBuayanbHoe pa3BUTHE (OHTOTEHE3). DMOpPHOHAIIBHOE pa3BUTHE (AMOpHOreHe3). DTambl SMOPHOHATBFHOTO Pa3BUTHS Y MO3BOHOYHBIX
KUBOTHBIX: JpoOJIeHne, racTpyisiuus, opraHorenes. IloctamOpruonansHoe pa3BuTHe. THUIIBI TOCTIMOPHUOHATIBHOTO Pa3BUTHSL: MPSIMOE, HEMPSIMOE
(imunHOYHOE). BiinsiHue cpeqpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IBETKOBOTO PaCTEHUsI: CTPOCHUE CEMEHH, CTAIUH Pa3BUTHUS.

JdemMoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY», «JIBOMHOE OIUIOJAOTBOPEHHE Yy IIBETKOBBIX pacTeHUi», «BerertaTuBHOE
pa3MHOXXEHUE pacTeHui», «Jlenenue kietku Oaktepuii», «CTpoeHHE MOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIETOYHBIH UK,
«Permmmkanua JIHK», «Mwuro3», «Meio3», «lIpsmoe u Hempsimoe pa3BuUTHE», «l'aMeTOreHe3 y MIIEKONMHUTAIOUIMX U 4YeloBeKa», «OCHOBHBIE
CTa/Iul OHTOI'€HE3ay.

O6opynoBaHHe: MHKPOCKOT, MUKponpenapatsl «CrepMaTo30uIbl MIIEKOMUTAIOIIETOY, «SIiIekneTka MiekonuTarmero», «Kapnokunes B
KJIETKaX KOpeIIKa JyKay, MarHuTHasl MOJeb-anuinkamus «Jlenenue kinetkm», moaens JJHK, Mogens MmeTadazHoit XpoMOCOMBI.

JlabopaTopHble 1 NpaKTHYeCKHE PadOThI:

Jlaboparopuas padota Ne 3. «HaOmronenrne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JTyKa Ha TOTOBBIX MUKpOIIpernapaTaxy.

JlaGopaTtopHas pabota Ne 4. «3yueHne CTpOSHHUS MOJOBBIX KJIETOK HA TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HacsieacTBeHHOCTh H H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amauu reHeTuku. McTtopus pas3BuTus TeHeTUKH. Poib HUTONOTMHM W 3MOPHOJIOTHM B CTAaHOBJICHMHM TeHETUKH. Bxman
POCCHUUCKHX W 3apyOeKHBIX YYEHBIX B Pa3BUTHE TEHETUKH. METOAbl TeHETHKH (TUOPUAOIOTHYECKHMA, ITUTOTCHETUYECKUH, MOJICKYISPHO-
reHeTudeckuid). OCHOBHBIE T€HETUYECKUE MOHATUA. ['eHeTnuecKasi CHMBOJIMKA, UCTIOIb3yeMasi B CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH HAaclieZIOBaHUs NPU3HAKOB, YycTaHoBleHHble [. Mennenem. MoHoruOpuaHoe cKpemuBaHHE. 3aKOH eAMHOooOpasus
ruOpuoB nepsBoro nokosieHus. IlpaBuno nomuHMpoBaHMs. 3aKOH paclIeryieHus] Npu3HakoB. ['mmore3a uucroTsl ramer. IlomHoe M HemoaHOE
JIOMUHUPOBaHHUE.



JurubpugHoe ckpernuBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBaHUS MpPU3HAKOB. L{uTOoreHeTHueckne OCHOBBI AUTHOPUIAHOTO CKPEIIUBAHHUS.
AHanm3upytoliee ckpernmBanue. Vcrnonp30BaHne aHATH3UPYIONIETO CKPEITUBAHUS /ISl ONIPEICTICHIS TeHOTHUIIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuemieHHOMY HaclieOBaHHIO reHOB. HapylieHue clerseHusi TeHOB B
pe3yibTaTe KPOCCHHIOBEpA.

XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHETHYECKHEe KapThI.

I'enernka nona. XpoMOCOMHOE ONIpeneseHue 1noja. AyTOCOMbI U MOJOBBIE XPOMOCOMBI. ['OMOramMeTHble ¥ reTepOoraMeTHble OpraHU3MBbI.
HacnenoBanue npu3HaKkoB, CHEIIJIEHHBIX € MTOJIOM.

N3menunBoCTh. BuUIBI WM3MEHUMBOCTU: HEHACJIEICTBEHHAass M HACJIEACTBEHHas. Poiib cpelbl B HEHACIEACTBEHHOM HM3MEHUYMBOCTH.
XapakTepucTuka MOAM(PHUKAIIMOHHON HW3MEHYMBOCTH. BapuanuoHHBIH psii W BapualMoHHas KpuBas. Hopma peakuuu mnpu3Haka.
KonmuecTBeHHBIC U KAUECTBEHHBIC MPU3HAKK U X HOpMa peakiuu. CBocTBa MOAM(DHUKAIIMOHHON H3MEHUYUBOCTH.

HacnencTBeHHasi, WM TeHOTUIIUYECKas, W3MEHYMBOCTh. KOMOMHATHBHAas W3MEHYHMBOCTh. Mei03 W TONOBOW TMpolecc — OCHOBA
KOMOWHATHBHOW HM3MEHUYMBOCTH. MyTalmoHHas W3MEHUYMBOCTh. Kiaccudukamuss MyTanuid: TeHHBIE, XPOMOCOMHBEIE, TeHOMHbIe. YacToTra m
IpUYUHBI MyTaluid. MyTareHHble pakTopbl. 3aKOH TOMOJIOTHUECKUX PAIOB B HaciaeACTBeHHOHN usmeHurnBocty H. . BaBunosa.

BresinepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/Ibl T€HETHKHU Y€JIOBEKA: TeHealornuecKuii, OJM3HEOBBINA, IUTOT€HETUYECKUH,
OMOXMMHUYECKUH, MOJIEKYJISIpHO-TeHeTHUecKuii. COBpeMEHHOE OmNpeeNicHHe TeHOTHIA: MOJHOTEHOMHOE CEKBEHHpPOBAHHUE, TeHOTHIIMPOBAHKE, B
ToM uucie c¢ mnomomlpto [I[[P-ananu3za. HacnenctBennsie 3a0oiieBaHHs 4YelOBEKa: TeHHbIE OO0Je3HH, OOJIE3HM C HACJIEICTBEHHOU
MIPEIPACIIONOKEHHOCTBIO, XpOMOCOMHBIE OoJie3Hn. CoMaTHYeCKHe U reHepaTuBHbIC MyTaiuu. CTBOJIOBBIC KJIETKH. [[puHIUIBI 310poBOTO 00pa3a
JKU3HU, TUATHOCTUKHU, MPOPUIAKTUKYI U JICUECHUS TeHETHYECKHX Oose3Heil. MeauKo-reHeTUYecKoe KOHCYJIbTUPOBaHNE. 3HAYCHUE MEIUIIMHCKON
TEHETUKH B MPEIOTBPAIICHUH U JICYCHUH TeHETUUECKNX 3a00JI€BaHN YeI0BEKa.

JdemoHcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuiios.

Tabmuipl u cxembl: « MOHOTHOPHUIHOE CKPEIMBAHUE U €r0 HUTOTeHEeTHYeCKas OCHOBa», «3aKOH PACIICIUICEHUS U €r0 LIUTOTeHeTHYecKast
OCHOBa», «3aKOH YHCTOTHI rameTr», «JluruOpumHoe ckpemuBaHue», «l{uTomornyeckne OCHOBBI JAUTHOPUAHOTO CKpEIIMBaHUA», «Meio3y,
«B3aumopelicTBie allieNbHBIX TE€HOB», «l €HeTMdyeckue KapThl PACTEHUW, XUBOTHBIX M 4eNOBEKa», «l'eHeThka mojay, «3aKOHOMEpPHOCTH
HACJICIOBAHMSI, CLICTUICHHOTO C MOoJIoM», «KapuoTHITEI YeoBeKa U )KHUBOTHBIX», «BUIbI M3MEHUNBOCTHY», «MoauduKaoHHass U3MEHIUBOCTDY,
«HacnenoBanue pesyc-hakropay», «['eHeTnka rpynmn KpoBu», « MyTallmoOHHAsE U3MEHUYUBOCTH.

OO6opynoBanue: Mojaenu-anIumMKanuu «MoHoruOpuaHOe cKpemurBanue», «Hemnomnoe nomuHupoBaHue», «IUruOpumaHoe CKpeniuBaHuey,
«ITepexpéct XpoMOCOM», MHKPOCKOT ¥ MHKponpernapar «Jpo3zodpwmia» (Hopma, MyTamuu (GopMbl KPBUTEEB U OKPACKH Teja), repOapuii «I'opox
ITIOCEBHOI.



JlabopaTopHble 1 NpaKTHYeCKHEe PadoThI:

Jlaboparopuast pabora Ne 5. «l3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO M JUTHOPUAHOTO CKpPEHIMBAHHUS Yy JAPO30(HIBI HA TOTOBBIX
MHUKpOIpenapaTax».

JlaboparopHas padota Ne 6. «M3yueHne MOAM(PUKATUOHHON U3MEHYUBOCTH, [IOCTPOEHUE BApUALMOHHOTO PsiJia U BApUALMOHHON KPUBOID».

JlabopaTtopHas pabota Ne 7. « AHanu3 MyTauil y 1po30¢uiibl Ha TOTOBBIX MUKpPOIIpEnapaTax.

[TpakTrueckas padota Ne 2. «CocTaBieHre U aHAIU3 POJAOCIOBHBIX YEIOBEKa.

Tema 7. Cenexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak HayKa M IIpOLECC. 3apoXKIEHUE celeKuuu U nomectukanus. Yuenue H. M. BaBunoBa 0 LEHTpax NPOUCXOXKIAEHUS U
MHOTr000pa3ust KyJIbTypHBIX pacTeHull. L{eHTpbl MpOMCXO0XKACHUS TOMAIIHUX KUBOTHBIX. COPT, HOPOJa, IITaMM.

CoBpeMeHHbIE METO/bI CeleKIMU. MaccoBbIl M MHIMBHUIYaJbHBIH OTOOpBI B CEJNEKLIMU PACTEHUH U KUBOTHbIX. OllEHKa 3KCTEpbepa.
bnuskoponcTBeHHOE CKpeuiuBaHue — WHOpuAMHT. Ywmcras mnuHusa. CKpelMBaHuWEe YHCTBIX JHHUK. ['erepo3uc, wim rulOpugHas cuia.
Heponcrsennoe ckpemuBanue — aytOpuauur. OtnanéHnas rubpuauzanus u e€ ycnexu. McKkycCcTBeHHbIN MyTareHe3 U MoJIy4eHHe MOJIUIIIOU/IOB.
JlocTrxkeHusl ceeKIuu pacTeHu, )KUBOTHBIX 1 MUKPOOPTaHHU3MOB.

buoTtexHonorus kak oTpacib npou3BojAcTBa. ['eHHas umxkeHepus. Dtanbl co3nanus pekomOuHanTHON JIHK M TpaHCreHHBIX OpraHu3MOB.
Knerounass wumxenepusi. Kiierounble KyabTypbl. MUKPOKIOHAIBHOE pa3MHOXEHHUE pacTeHuil. KioHupoBaHHE BBICOKONPOIYKTHBHBIX
CEJIbCKOXO03SCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U 3THUecKue npoodsiembl. MO — reHeTnyecku MoIu(pUIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpersr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. IBaHoB.

Tabnuiel 1 cxembl: kapTa «L{eHTpBI TPOUCXOKICHUS 1 MHOT000pa3Hs KyJIbTYPHBIX pacTeHU», «lopoabl JoMalHuX KUBOTHBIX», «CopTa
KyJbTYPHBIX pacTeHuid», «OtnanénHas rubpuausanusn», «Padbotel akanemuka M. @. MBanoBay, «Ilomumnonnus», «O0beKTbl OUOTEXHOIOTUNY,
«Kiierounsle KyabTyphl U KJIOHHpOBaHUE», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSKU IUIOJJOB M KOPHEIUIONOB IUKUX (OPM U KYJIBTYPHBIX COPTOB pacTeHuid, repOapuii «CelbCcKOX035iICTBEHHbIE
pacTeHus».

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABI M JOCTHXKEHMS CEJEeKLMM PAaCTeHUH U KMBOTHBIX (HA CEJIEKIHMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMmy,
COPTOUCTIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35IHCTBO, 1a00PAaTOPHIO arpOyHHUBEPCUTETA HITH HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoIoIHOHHAS OMOJIOTHA.
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[TpennochbuIKu BOZHUKHOBEHUS SBOIOIMOHHON TE€OpUU. DBOIIOLMOHHAS TEOPHs U €€ MecTO B OMonoruu. BriusHue 3BOTIOLMOHHON TEOpUU
Ha pa3BUTHE OMOJIOTUH U IPYTUX HAYK.

CugertenbcTBa 3BOMIOIMH. [laneoHToNOrHYecKre: Mociae10BaTeIbHOCTD MOSBICHUS BUIOB B TAJICOHTOJIOTMYECKOM JIETOMUCH, NTEPEXOTHBIC
dbopmbl. broreorpaduyeckue: cxoACTBO U paznuyue ¢ayH U GIop MATEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOACTBA U PA3NIMUMsS SMOPUOHOB Pa3HBIX BHUIOB MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMHYECKHE: TOMOJIOTHYHEIE,
aQHAJIOTUYHbIC, PYAUMEHTapHbIC OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOACTBO MEXAaHU3MOB HACIEACTBEHHOCTH W OCHOBHBIX
MeTaboIMYECKUX MyTell Y BceX OpraHu3MOB.

OpomononHast teopuss Y. Jlapeuna. Ilpennoceuiki BO3HMKHOBEHHUs JapBUHMU3MA. JIBMXKyIIME CHIIBI 3BOJIIOIMU BHUAOB 1O JlapBuHy
(M30BITOYHOE Pa3MHOKEHHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEOMpeneIEHHAss U3MEHUYNBOCTh, 00ph0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTI) u e€ 0CHOBHBIE MOJOKESHHUS.

MukposBosmonus. [Tonynsauus kak eMHULIa BUIA U SBOJIOLUU.

JBwxymue cuibl ((akTopbl) BOJIOIUH BHJIOB B IpHpoAe. MyTallMOHHBIN Mpomecc 1 KOMOWHATHBHAS M3MEHUYMBOCTh. [lomymsiinoHHbIe
BOJIHBI U Apeiid renoB. N3omsuus u Murparusi.

EctecTBeHHbIi 0TOOp — HampaBistouuil pakTop 3Boounu. opMbl €CTECTBEHHOTO 0TOOpA.

[Tprcnoco01eHHOCTh OPTaHU3MOB KaK pe3yibTat 3Boitouuu. [IpuMeps! nmprucnocoOnenuii y opranu3zMoB. ApoMopd03bl U UANO0AJANTALNH.

Bun u BunoobpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUA00Opa30BaHUs: Teorpaduieckoe, IKOIOTUIECKOE.

MaxkposBomorusi. DopMbl SBOTIONNH: QHUIIeTHYECKas], TMBEPreHTHAas!, KOHBEpreHTHas, apasuieabHas. HeoOpaTuMoCTh 3BOIIOINH.

[IpoucxoxaeHne oT HeCNeMaTu3UPOBAHHbIX MPeaKoB. [Iporpeccupytoimas cnenuanu3anus. AJanTUBHAsS paguaius.

JleMoHCcTpaLUK:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 0. I'ekkens, @. Mromnep, A. H. Ceseprios.

Tabmuubl u cxembl: «Pa3BuTue opraHuyeckoro mMupa Ha 3emuie», «3apOABIIIN MO3BOHOYHBIX YXUBOTHBIX», «ApXeonTepuxcy, «Dopmbl
00pbOBI 3a cylecTBOBaHUEY, «EcTecTBeHHBIH 0TOOP», «MHOroo0pasue copToB pacTeHui», «MHoroodpasue nopoj KUBOTHBIXY», «llomynsunny,
«MyTanmoHHass U3MEHUYMBOCTHY, «ApomMopdossl», «Manoamanranum», «O0mas aereneparus», «JBuxymue cuibl 3Boionuny, «Kapra-cxema
mapuipyta myrtemectBus Y. JlapBuna», «boppba 3a cymiectBoBaHHe», «lIpucmocoOieHHOCT, opraHu3MoBy», «l'eorpaduueckoe
BUJI000pa3oBaHue», « IKOJIOTHUECKOe BUA000pa30BAHUEY.

OO6opynoBaHHe: KOJUICKIUS HACEKOMBIX C PAa3IMYHBIMU THUIIAMU OKPACKH, HA0Op IJIOJOB M CEeMsH, KoJuteKiws «lIpuMepsl 3aIiuTHBIX
MIPUCTIOCOOJICHUH Y )KUBOTHBIX», MOJIeNTh «OCHOBHBIE HAMPABJICHHSI SBOIOIUIY, 00bEMHAsI MOIeNTb «CTpOEHHE TOIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra mupa, KoOwieKus «DOpMbl COXPAHHOCTH HMCKOMAEMBIX >KHUBOTHBIX M PACTCHHID», MOJEIb aIlIIAKAIIH
«ITepexpéct XxpoMocoM», BIIaXKHBIE TIperapaTsl «Pa3BuTre HacekoMoroy, «Pa3BuTHe JIArymkm», MEKpornpenapat «Jpo3zodwuia» (HopMa, MyTariu
(hOpMBI KPBUTHEB M OKPACKH TeNa).
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JlabopaTopHble 1 NpaKTHYeCKHEe PadoThI:

JlaGopatopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPUIO».

JlaGopatophas padota Ne 2. «Onucanue npucrocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTENIFHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KU3HU Ha 3emJie.

JloHay4HbIe TPEICTABICHUS O 3apOKICHUM >KM3HH. HaydHble TMmoTe3bl BOZHMKHOBEHHS H3HU Ha 3emiie: aOMOreHe3 U MaHCIEpMUS.
Xumuueckasi 3BoOLHA. AOHOTeHHbIM CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHWYECKUX. DKCIEPUMEHTAIBHOE MOJITBEPHKIACHUE XUMHUECKON
sBomroni. HauanpHbie 3Tambl Ouonormdeckoi spomtonuu. ['mnore3a PHK-mmpa. @opmupoBanne MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE
IpoTOKJIETKU. [lepBble KieTKH U uX 3BooLUs. POPMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xn3HM Ha 3emse mo spaMm u nepuonaM. Karapxeil. Apxelickasg u mpotepo3oiickas apbl. Ilameosolickas spa u €€ nepuoisl:
KeMOPUICKUI, OpJJOBUKCKUN, CHITypUHCKHUN, IEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30lickas 5pa U €€ epruoabl: TPUACOBBIN, IOPCKU, MEJIOBOM.

Kaiino3zolickas 3pa u €€ nepHo/ibl: ajJeoreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepuCcTUKa KIIMMAaTa U Te0JIOTHIeCKuX MporieccoB. OCHOBHBIE ATAITBI 3BOJIIONNN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMopdo3bl y
pacTeHui U )KkMBOTHBIX. [losiBiIeHUE, pacBET U BBIMUPAHUE TPYIIIT )KUBBIX OPIraHU3MOB.

Cucrema OpraHMYeCKOro MUpa Kak OTpaXeHHe dBONIONUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

OBOJIOLMS 4EJIOBEKa. AHTpONOJIOrMs Kak Hayka. Pa3BUTue NpENCTaBICHUH O MPOMCXOKICHUM ueloBeKa. MeTonpl H3ydYeHUs
aHTponoreHe3a. CXoACTBa U pa3inyus 4eJI0BEKA U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBmwxymue cuibl (akTopsl) aHTpororeHe3a. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH 0TOOp. OOmiecTBeHHBIN 00pa3 >KHU3HH,
U3rOTOBJIEHUE OPYAMN TpyJa, MBIIIJIEHUE, PEYb.

OcHOBHBIE CTaAMM U BETBU DSBOJIONUM 4YeJOBEKa: aBcTpanonuTeku, Yenoek ymenblil, YenoBek mnpsaMoxoxsmuii, Yenosek
HeaHJepTalbCcKkui, YenoBek pasyMHbIi. Haxolkn MCKOMTaeMbIX OCTAaTKOB, BPEMS CYIIECTBOBAaHUS, 00JIaCcTh pacpoCTpaHeH s, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

Yenoseueckne pacbl. OCHOBHBIE OOJBIIIME PAaChl: €BpOINECONAHAs (€Bpa3uiicKas), HErpo-aBCTpATOUAHAS (IKBAaTOpPHAIbHAS), MOHTOJIOHTHAS
(a3uarcko-amepuKkaHckas). YepTbl NPUCIOCOOJIEHHOCTH MPEJICTaBUTENICH YENIOBEUECKMX pac K YCJIOBUSAM CyllecTBOBaHUS. EnumHCTBO
yesoBedeckux pac. Kputuka pacusma.

JleMoHCcTpAaLUK:

IToptpetsr: @. Peau, JI. ITactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. lapsus.

Tabmuupl 1 cxembl: «Bo3nukHoBenne CosiHeuHOM cucTtembl», «Pa3Butue opraHuueckoro mupa», «PacturenbHas kinetka», «KuBoTHas
kieTkay, «lIpokapuorndeckas kiueTka», «CoBpeMEeHHasi CUCTEMa OPraHu4eckoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YeJIOBEKa U
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4eN0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa MajJeOHTOJOTUYECKUX HAXOJOK IMPEJKOB COBPEMEHHOIO YeloBeKa», «JlpeBHeilmiue mromm»,
«/lpeBnue moan», «IlepBble COBpeMEHHBIE 0N, «UeI0BeUeCKne pachb.

Ob6opynoBanue: Mynsoku «lIporcxoxnenue yenoBeka» (O0I0CThI aBCTPATONHUTEKA, MUTEKAHTPOIA, HEaHIepTalblia, KPOMaHbOHIA), CIETKH
WIM U300pakeHNsI KAMEHHBIX OpYuil IepBOOBITHOTO YelloBeKa (KaMHU-YOMIephl, pyouiia, ckpebdiia), FreoXpoHOJoru4ecKasi Tabinna, KOUIEKIHs
«DOpMbI COXpaHHOCTU UCKOMAEMbIX )KUBOTHBIX U PACTEHUI.

JlaGopaTopHble U NpaKTH4YeCcKHe PadoThI:

[Tpaktruueckas padota Ne 1. «M3yueHne UCKOMaeMbIX OCTAaTKOB PACTEHUM U dKUBOTHBIX B KOJIICKIIHSX).

OKcKypeus «IBOJIOIHS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYUHBINH WM KpaeBeJUeCKUi My3ei).

Tema 3. OpranusMsbl U OKpPYKaIIAs cpeaa.

OKoJorusl Kak Hayka. 3aJaud W pasfesbl 3KOJIOTMH. MeTOoabl 3KOJOTMYECKUX HCCIIEJOBAHUNA. OKOJIOIMUECKOE MHPOBO33pPEHUE
COBPEMEHHOI'0 YEJIOBEKa.

Cpenpbl oOuTaHusi OpraHu3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAsl, TOYBEHHAs, BHYTPHOPTaHU3MEHHASI.

Okonoruveckue (akropel. Kiaccudpukanus 3KOJOTHYECKHX (HAKTOPOB: aOMOTHYECKHE, OWMOTHYCCKHUE W aHTPOIOTeHHEIC. JleicTBHe
HKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI.

AlGuotnyeckue (akTophl: CBET, TemrepaTypa, BiaxHocTb. dotonepuoausM. Ilpucnocobienns opraHu3MoB K JIEHCTBUIO aOMOTHYECKHX
(bakTopoB. buonoruueckue puTMsI.

buotnueckue dakropbl. Buasl OMOTHUECKUX B3aUMOJEHCTBUI: KOHKYPEHIIMS, XWUITHHYECTBO, cUMOMO3 M ero Qopmbl. [lapazutusm,
Koomepamusi, MyTyaJau3M, KOMMEHCAIW3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HadeHHEe OMOTHYECKHX
B3aUMOJICHCTBUI IS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTePUCTUKU MOMyssui. OCHOBHBIE MMOKA3aTeau MOMYJISIUUA: YUCIEHHOCTb, IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb,
IpUPOCT, MUTpaLysl. JuHaMIKa YMCICHHOCTH HOIYJIALNN U €€ PeryJIsiius.

JdemMoHCTpanuu:

[Toptpetsr: A. I'ym6onsar, K. @. Pynse, D. ['ekkens.

Tabmuelt u cxembl: kapta «llpupomusie 30HBI 3emim», «Cpeapl oOWUTaHHS OpraHu3MoBy», «@Poromepuonusmy», «llomynsuuny,
«3aKOHOMEPHOCTH POCTA YHUCICHHOCTH MOMYIAUNU HHPY30pUU-TyhenbKny, «[lumesbie nenmny.

JlabopaTopHbIe U NpaKTHYeCKHe padoThI:

JlaGopatopnas pabota Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PaCTEHUH U3 pa3HBIX MECT OOUTAHHS.

JlabopaTtopHnas pabota Ne 4. « Bnusiare cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuueckas padota Ne 2. «[Toacu€t mIOTHOCTH MOMYJISAIMKN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0uiecTBa U 3K0JIOTHYECKHE CHCTEMBbI.
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Coo011ecTBo opraHn3MoB — OuorieHo3. CTpyKTypsl OMOIIeHO3a: BUA0Bas, IPOCTPAHCTBEHHAs, Tpodudeckas (TuiieBas). Buabl-1OMUHAHTHIL.
CBs13u B OHMOLIEHO3E.

Okonornyeckue cucreMbl (3kocuctembl). Ilonste 00 skocucteme u OuoreoneHo3e. PYHKIMOHAIBHBIE KOMIIOHEHTBHI IKOCHUCTEMBI:
IPOAYLEHThI, KOHCYMEHTHI, peylleHThl. KpyroBopot BeliecTB U MOTOK 3HEPTUU B 3Kkocucteme. Tpoduyeckue (MUIIEBbIE) YPOBHU IKOCUCTEMBI.
[Tumessle nienu U cetd. OCHOBHBIE MOKA3aTeIU 3KOCHUCTEMBI: OMomMacca, MPOAYKLHUSA. DKOJIOTMYECKUE MUPAMUJBL: MPOAYKIMH, YUCIEHHOCTH,
O6uomacchl. CBONCTBA 9KOCHUCTEM: YCTOMUMBOCTD, CaMOpEryJisiius, pa3surue. Cykieccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WIIM IIUPOKOJIMCTBEHHOTIO JIeca.

AHTpOIOTE€HHBIE IKOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOOIKocucTeMbl. buonornyeckoe M XoO3sIMiCTBEHHOE 3HAUYEHUE Aarpo3KOCUCTEM U
ypOO3KOCHUCTEM.

buopaznoobpa3zue kak GpakTop ycToitunBocTu 3kocucreM. CoxpaHeHHe OHMOIOTHYECKOTO pa3HooOpa3us Ha 3emIie.

VYuenue B. 1. Bepnaackoro o Ouoctepe. I'panurisi, coctaB u cTpykrypa 6uocdepsl. Kuboe BemecTBo U ero gpyHkiun. OcobeHHOCTH
ounocdeps! Kak raodanpHOM YKOCUCTEMBI. [[nHaMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsI BemecTB 1 OMOT€OXMMHUYECKHE [TUKITBI 3JIEMEHTOB (YTiIepoaa, a30Ta). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B OMocdepe 3eMau. AHTPOIIOTCHHbIE H3MEHEHHs B Onocdepe. [1o0anbHbIe SKOTOTHYECKHUE MTPOOIEMBI.

CocymiecTBoBaHue NpUpOABl M denoBeuecTBa. CoxpaHeHwe Onopa3sHOOOpa3ws KaK OCHOBa YCTOHYMBOCTH Ouocdepsl. OcHoBa
PaLMOHATIBHOTO YIIPABICHUS IPUPOIHBIMH PECYpCaMH U UX UCHOJIb30BaHue. JloCTHKEHHUs OMOIOTUU U OXpaHa IpUpPOIbIL.

JdemoHcTpanuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuuer u cxemsl: «Ilumessie nenu», «brorenos: cocraB u cTpykrypay, «lIpupoansie coobmecTBa», «Llenu nutanus», «dKomoruyeckas
nupamuga», «buocdepa u uyenoBek», «IKocHucTEMa HIMPOKOJUCTBEHHOrO Jieca», «JKOcHCTeMa XBOMHOro jeca», «buoleHo3 Bojgoémay,
«ArpoueHos», «IIpumepHble aHTPONOreHHbIE BO3EHCTBUS Ha MPUPOAY», «BakHeWIne NCTOYHUKU 3arpsA3HEHUs BO3AyXa U IPYHTOBBIX BOIY,
«IlouBa — BakHelmIass cocrapistomas Ouocdepb», «Pakropsl Aerpagaudu nouBy», «llapHuUKOBBI 3QdekT», «DaKkTopbl PagHOAKTHBHOTO
3arpsisHeHHsT Omocdepnl», «OO0mas cTpykrypa Ouochepsl», «Pacmpoctpanenue xu3Hu B Omocdepe», «O30HOBBI dKpaH Ouocheps»,
«Kpyrosopot yriepona B 6uochepe», «kKpyroBopot azora B npupoae».

O6opynoBaHue: Mojenb-anmiukanus «TunudHble OWOLIEHO3bI», Tepbapuil «PacTuTenbHble CcOOOIIECTBaYy, KoyuieKuuu «buoreHos»,
«Bpeaurenn BaXHEWIIMX CEIBCKOXO3SIMCTBEHHBIX KYJIBTYp», repOapuul M KOJUICKIUH PACTEHUIH M JKUBOTHBIX, MPHHAIJICKAIINE K pPa3HBIM
HKOJIOTHUECKUM IpynnamM oxHoro Buaa, Kpacnas kuura Poccuiickoit deneparyn, n1300paxeHns OXpaHseMbIX BUJIOB PACTEHHH U )KUBOTHBIX.
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INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMELI 110 BUOJIOTHMM HA BA30OBOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA30OBAHUA

Cornacno ®I'OC COO, ycrtaHaBiaMBalOTCA TpPeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYYAarOIIMMHCS TPOrpaMM CpEIHEro OOIIero
06pa3OBaHI/I$I: JIMYHOCTHBIM, MCTAIIPEAMCTHBIM U IMTPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpyKType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHUSA IpeaMera «buosiorvs» BBIACIEHBI CIEAYIOIME COCTABIISAIOIIUE: OCO3HAHME
00y4aromyUMHUCs POCCUMCKON IPa’kAaHCKOM MASHTUYHOCTH — FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CaMOONPEAEICHHUIO, HaTnune
MOTHBAIMM K OOy4YEHHMIO OHOJOTMH, LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHH JMYHOCTH HA OCHOBE KIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKHX TPAJAWIUI pa3BUTHS OHOJOTMYECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMM  YCTaHOBKaMH, MPUCYLUIUMH CHCTEME OMOJIOTMYECKOTO OOpa30BaHMs, HAJIUYUE 3KOJOTHYECKOIO
IIPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1I€JIU U CTPOUTD KUZHEHHbBIE TIAHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOEHMs mpeaMera «buosorus» IOCTUraroTCs B €JUHCTBE yYEOHOM M BOCHHUTATENIBHOW JEATEIBbHOCTH B
COOTBETCTBUH C TPAJAULIMOHHBIMU POCCUHCKHMHU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, IIPUHATHIMU B
oOmiecTBe MpaBUJIaMU M HOPMaMHU MOBEJIEHHS M CHOCOOCTBYIOT IpOLECCaM CaMOIO3HAHMS, CAaMOBOCHHUTAHUS U CaMOPa3BUTHS, Pa3BUTHUS
BHYTPEHHEHN MO3ULUN JIMYHOCTH, NMATPUOTU3MA, YBAKEHUSA K 3aKOHY U NPABONOPAAKY, YEJIOBEKY TPyJa M CTaplIeMy IMOKOJEHHUIO, B3aUMHOIO
YBa)XXEHMsI, OEPEKHOI0 OTHOLIEHUS K KYJIbTYPHOMY HacleUI0 U TPAAULMIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanyu, npupoae u
OKpYXKarollleu cpee.

JInuHOCTHBIE pEe3yibTaThl OCBOCHHS Y4eOHOTo mpeamera «bHONIOTHA» JOIKHBI OTpa)kaThb FOTOBHOCTh U CIOCOOHOCTh OOyuaroluxcs
PYKOBOJCTBOBAThCSI COPMUPOBAHHON BHYTPEHHEM NO3ULMENW JIMYHOCTH, CUCTEMON LEHHOCTHBIX OpPHUEHTAlMil, MO3UTUBHBIX BHYTPEHHHMX
yOex1eHHH, COOTBETCTBYIOIIUX TPAAULIMOHHBIM IIECHHOCTSM POCCUICKOro 00LIecTBa, PACIIMPEHHUE )KU3HEHHOT'O ONbITAa U OIbITA JESTEIbHOCTH B
IIPOLIECCE pealn3alii OCHOBHBIX HAIIPABJICHUN BOCIIMTATEIbHON JAESATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOr0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh TPAXKIAHCKOHN MO3UIMK 00YUYaIOLIerocss Kak aKTUBHOT'O M OTBETCTBEHHOI'O YJIeHa POCCUICKOT0 OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIIOPSIIIKA;

TOTOBHOCTb K COBMECTHON TBOPYECKOH IEATENbHOCTU MPH CO3JAaHUM YUEOHBIX MPOEKTOB, PEUICHWH yYEOHBIX U MO3HABaTEIbHBIX 3a/ad,
BBITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OTPEAEATh COOCTBEHHYIO MTO3ULUIO [0 OTHOUICHHIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;
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YMEHHE YYHUTHIBAaTh B CBOUX JCUCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOJCHCTBHS JIOJEH C pa3HbIMU YOEKICHUSIMH,
KYJbTYPHBIMU HCHHOCTAMHA U COIIUAJILHBIM ITOJIOKCHHUECM

TOTOBHOCTbL K COTPYAHHUUYCCTBY B IMPOHCCCC COBMECTHOTO BbIIMOJHCHHUA y‘-Ie6HI>IX, IIO3HABATCJIIbHBIX MW HCCICIOBATCIBCKUX 3aaad,
YBaAXXKUTCIbHOI'O OTHOICHUSA K MHCHUIO OIIIIOHCHTOB IIpH O6C}’)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTMYECKOTr 0 COZCPpIKaHUA,

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUHCKOM Tpa)KIaHCKONW HMJIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K CBOEMY HApOJIy, UyBCTBA OTBETCTBEHHOCTHU
nepea PonuHol, ropaoctu 3a cBo Kpaid, cBoro PoinHy, CBOM SI3bIK U KyJIbTYpPY, POILIOE U HACTOALEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACIEAWIO M TaMSATHHKAM TNPUPOIBI, NOCTIKEHUsSM Poccun B Hayke, HCKYCCTBE, CIOpPTE,
TEXHOJIOTUSIX, TPYIE;

CHOCO6HOCTB OLOCHHUBATH BKJIaJ pOCCHfICKHX y‘-IéHI:IX B CTAaHOBJICHHUC U PA3BUTUC 61/IOJIOFI/II/I, IIOHUMAaHUsA 3HAYCHUA 6HOJIOFHPI B IIO3HAHUU
3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yoexx1EHHOCTh, TOTOBHOCTb K CIIYXEHHI0 U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €T0 CYIh0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHME JYyXOBHBIX LIECHHOCTEN POCCUICKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, ODUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH,

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

OTBCTCTBCHHOC OTHOMICHUC K CBOUM POAMUTEIAM, CO3OAHHIO CCMbBH HAa OCHOBC OCO3HAHHOI'O MPUHATHUA I_[eHHOCTefl ceMelHON KHU3HHU B
COOTBETCTBUH C TpaAULIUAMU HAPOAOB POCCI/II/I;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas 3CTETHKY ObITa, Hay4YHOTO U TEXHUYECKOIO TBOPYECTBA, CIOPTA, TPYyJAa, OOIIECTBEHHBIX
OTHOIIICHHH;

MMOHUMAaHHUE SMOIMOHAILHOTO BO3IEUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHHUIO B Pa3HBIX BUaX UCKYCCTBA, CTPEMIICHUE MPOSBIISTH KaueCTBA TBOPUYECKON JTMUHOCTH;

5) pusuyeckoro BocnuTaHusl, POPMUPOBAHUSA KYJIbTYPHhI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

MOHMMAaHUE W peaju3alus 3JI0pOBOTO U 0€30macHOro odpasa KU3HHU (3J0pOBOE MHUTAHUE, COOMIOJCHIE TUTHECHHYECKUX MPABWI U HOPM,
cOalaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryyspHas (QuU3MdecKkas AaKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHOINICHUS K COOCTBEHHOMY (PH3HYECKOMY H IICUXHUECKOMY 3JI0POBEIO;

16



MOHMMAaHHE [EHHOCTU MPaBWJI WHIUBUAYATHHOTO M KOJUIEKTUBHOTO OE30MAaCHOTO MOBENEHHUS B CUTYalUAX, YTPOXKAIOIMIMX 3J0POBBIO U
JKU3HU JTIOCH;

0CO3HAHME MOCIIEACTBHIA U HETIPUATHUS BPETHBIX MTPUBBIUEK (YIIOTPEOICHHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IEHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH TEXHOJOIMYECKON M COLMaIbHOW HAINPaBIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, IJIAHUPOBATh U
CaMOCTOSITENIbHO BBITOJIHATH TaKylO ACSITEIbHOCTD;

UHTEpEC K pa3iu4yHbIM cdepam NnpodecCHOHAIBHONW IesTeNbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccun u
pealn30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH )KU3HU;

7) 3K0JIOrH4ecKOro BOCIIUTAHMA:

HKOJIOTHUECKH IIeTIeCO00pa3HOe OTHOIIEHHUE K MPHUPOJIE KaK HCTOYHUKY KU3HH Ha 3eMiie, OCHOBE €€ CyIIECTBOBAHMS,

IMOBBIIICHUEC YPOBHA SKOJIOTHYECKOU KYJIbTYPBhI: HpI/IO6p€T€HI/IC OIIbITa IJIAHUPOBAHHA IMOCTYIKOB M OLOCHKH WX BO3MOXKHBIX HOCJ'IGI[CTBI/Iﬁ
JUTSL OKPY>KaIOIIEi cpeibl;

OCO3HaHHUeE TN100aIbHOr0 XapakTepa 3KOJOTHUYECKUX MPo0ieM U MyTel X peleHus;

CIOCOOHOCTh HCIOJIb30BaTh NpUOOpeTaeMble MpPU HM3YYEHUH OWOJIOTMM 3HAHMS M YMEHHMsI NpPU pPEUIeHUH MNpoOJeM, CBS3aHHBIX C
palroHATbHBIM IPUPOIOTIONB30BaHIEM (COOIIOICHHE MPaBUII TOBEACHUS B IPUPO/IE, HATIPABIEHHBIX HA COXPaHEHHE PAaBHOBECHSI B SKOCHUCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AaKTUBHOE HENpUATHE IEHCTBUH, NPUHOCAIIMX Bpel OKpYKAIOUIeW NPHUPOJHONW cpelae, YMEHHE IPOrHO3UPOBaTh HEOIAronpusTHbIC
HKOJIOTUYECKHUE MTOCIIEICTBHS IPEAIIPUHUMAEMBIX I€UCTBUM U MPEJOTBPAILATD HUX;

HaJIMYUC PA3BUTOTIO 3SKOJOTMYCCKOro MBIIIJICHUA, SKOJIOTHYECKOH KYJbTYPBbI, OIIbITa ACATCIBHOCTHU 3KOJIOTHYECKOU HaITPaBJICHHOCTH,
YMEHHSI PYKOBOJCTBOBAaTHCS MMHU B IMO3HABATEIbHON, KOMMYHHUKATHBHON M COLIMAJIbHOW NMPAKTUKE, TOTOBHOCTU K YYAacTHUIO B MPAKTHYECKOM
JeSITeIbHOCTH SKOJIOTMUECKOM HalpaBiIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOW MPaKTUKH,
OCHOBAHHOTO Ha JIMAJIOTE KYJIBTYP, CIOCOOCTBYIONIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIETYPHOM MHPE;

COBEPILECHCTBOBAHUE SA3bIKOBOW U YUTATEIILCKOM KYJIBTYPBI KaK CPEACTBA B3AMMOIECHCTBHS MEXKY JIFOAbMU U IIO3HAHUS MUPA;

MOHMMaHUE CHEelUPHUKU OMOJOrMM KaK HayKH, OCO3HaHUS €€ poiu B (POPMHUPOBAHMU PAIMOHAIBHOIO HAYYHOT'O MBIILJICHUS, CO3JaHUU
[EJIOCTHOTO MPEICTABICHHUS 00 OKPY>KAOIIeM MUPE KaK O €IMHCTBE MTPHUPOIBI, YEITOBEKa U OOIIECTBA, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U peLIeHUH MPOOJIeM COXpaHEHHsI PUPOIHOTO PABHOBECHS;

17



yOexIEHHOCTh B 3HAYMMOCTU OHMOJIOIMHU Ul COBPEMEHHOM IMBUIM3AIMU: 00ECIeUeHUs] HOBOTO YPOBHS pPa3BUTHS MEIUIIMHBI, CO31aHUE
NEPCIEKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pEIlaTh PeCypCHbIE MPOOIEMBbI PA3BUTHUS YEIOBEYECTBA, MOUCKA IyTeH BBIXOJA U3 TI00ATBHBIX
HKOJIOTHUECKUX MpobseM M obOecreueHHs nepexoja K YCTOWYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BAHUIO MPUPOAHBIX PECYpCOB U
(OpMHUPOBAHNIO HOBBIX CTaHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJyUYE€HHH OMOJOTMYECKHX 3HAHWW B IIEJISIX MOBBIMICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW IPaMOTHOCTH,
KaK COCTaBHOM 4acTH (DyHKIMOHAIBHOW IPaMOTHOCTH 00y4arouuxcs, popMupyemMoit npu u3y4eHuu OnoJIoruu;

NOHUMAaHKE CYIIHOCTH METOJIOB IO3HAHMs, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh MOJyYaeMble 3HAHUS IS
aHanmu3a M OOBSACHEHMs SIBJICHUH OKPY’KAIOLIET0 MUpPAa M MPOUCXOAIIMX B HEM M3MEHEHUH, yMeHHe jenaTh 0O0OCHOBAHHBIE 3aKJIIOUCHMS Ha
OCHOBE HayyHbIX (DAKTOB M UMEIOIINXCS JAHHBIX C LIENbIO MMOJYyYEHHs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIb30BATh OMOJIOTMYECKHE 3HAHUS JIUIsl peIICHHs TPOOJIEM B pealibHBIX KU3HEHHBIX CHTYallUsX;

OCO3HaHUE LEHHOCTU HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIATH IIPOCKTHYIO M MCCIEIOBATEIbCKYI JIEATEIBHOCTD
WHAMBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTB U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHHIO, K AKTUBHOMY TIOJTYYECHHUIO HOBBIX 3HAHUH 110 OMOJIOTUH B
COOTBETCTBUH C KM3HEHHBIMU IIOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yJbTaThl OCBOEHHUSI ydyeOHOro mpeamera «buonorus» BKIIOYAIOT: 3HaYUMBIEC TSI (POPMUPOBAHUS MHPOBO33PEHUS
00yJaronuxcss MEeXIUCIUIUTMHAPHBIE (MEXIpPEIMETHbIE) OOIIEHAYYHbIE MOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpA H
crenupuKy METOJOB MO3HAHMS, UCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBICHUE, MPOIECC, CHCTEMa, HAayYHBIH (akT,
MPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeJI0BaHUE, HAOMIOJCHHE, W3MEpPEHHE, SKCIEPUMEHT W JPYTHX), YHUBEpCAIbHBIC
yueOHbIe IeHCTBH (ITO3HABATEIbHBIE, KOMMYHUKAaTUBHBIE, PETYJSITUBHBIC), oOecriednBaronue GopMupoBanre (yHKIIMOHAILHONW IPaMOTHOCTH U
COIMATILHOW KOMITETECHITUU OOYYarOIIUXCs, CIOCOOHOCTh OOYYAOIINXCSI UCTIONB30BATh OCBOCHHBIC MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE
3HAHWS ¥ YHUBEPCAJIbHBIE yUeOHBIC ICUCTBHS B TO3HABATEILHON U COIIMAIbHON MTPaKTHKE.

MertamnpeaMeTHbIC PE3yIbTaThl OCBOCHUS ITPOTPAMMBI CPETHETO 00IIEero 00pa30BaHuUs JOKHBI OTPaXKaTh:

OBiaieHHe YHHMBEPCAJbHBIMH Y4eOHBIMH N03HABATEJIbHBIMH /ICHiCTBUSIMH

1) 6a3oBble JJOrnYecKue AeHCTBHS:

CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTYaTU3UPOBATH MPOOIIEMY, pacCMATPUBATh €€ BCECTOPOHHE;

WCTIONB30BaTh MPU OCBOCHHM 3HAHUN MPHUEMBI JOTHUYECKOTO MBINUICHUS (aHAINW3a, CUHTE3a, CPaBHEHUS, KIAcCU(PUKAIMU, 000OIICHMS),
PacKpbIBaTh CMBICIT OMOJIOTHYECKHUX MOHATHI (BBIACIATH UX XapaKTEePHbIC TPU3HAKH, YCTAHABIUBATH CBS3H C IPYTHMHU MOHSATHIMH);
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OTpeAeNATh IeNu JeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HUX JOCTHIKEHHS, COOTHOCUTH pe3ylbTaThl JESITENBHOCTH C
IIOCTAaBJICHHBIMU LICIISIMU,

UCTIOJIb30BaTh OMOJIOTHUECKUE TTOHITHS ISl 00bACHEHHS (DAKTOB U SIBJICHUHN JKUBOM MPUPOIBI;

CTPOUTH JIOTHYCCKHUEC PACCYKACHHUA (I/IHJIYKTI/IBHBIC, ACAYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJIITH 3aKOHOMCPHOCTH U IIPOTHBOPEYHA B
pacCMaTpUBACMBIX SIBJICHUAX, (bOPMy.]'H/IpOBaTI) BBIBObI U 3aKJIFOUYCHU A,

MIPUMEHATh CXEMHO-MOJIEIBHBIC CPEACTBA ISl TPEICTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOIICHWH B H3Y4YaeMbIX OHOJIOTHUYECKHX
00beKTax, a TAaK)Ke MPOTUBOPEUNI Pa3HOTO POJIa, BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEHICHUS MPOOIEMBI C YIETOM aHAN3a UMEIONINXCS MaTepUaIbHBIX M HEMaTepUaIbHBIX PECypCOB;

BHOCHUTb KOPPEKTHBBI B JAESITETLHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB IIENISAM, OLICHUBATH PUCKHU MOCIEICTBUN AESITETbHOCTH;

KOOPAUWHUPOBATH U BBIIIOJIHATDH pa60Ty B YCJIOBUAX PCAJIbHOI'0, BUPTYAJIBbHOT'O U KOM6I/IHI/Ip0BaHHOI‘O BSaHMOHeﬁCTBHH;

Pa3BUBATb KPCATHUBHOC MBIINJICHUC MIPU PCIICHUHN KU3HCHHBIX HpOGJIeM.

2) 0a3oBbIe HCCIeI0BaTEIbCKIE e CTBUS:

BJIQJICTh HABBIKAMH YyYeOHO-HCCIICIOBATEILCKON M TIPOCKTHOW JEATEeIHHOCTH, HABBIKAMU pa3pelieHHus Mpo0JIeM, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TIOUCKY METOJIOB PEIICHUS MPAKTHUECKHUX 3a/1a4, TPUMEHEHHUIO Pa3INYHBIX METOO0B IMMO3HAHUS;

WCITIOJIB30BaTh PA3IMYHBIC BUIBI JCSITEIBHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS, €r0 WHTEPIpPETAINH, MPEeoOpa30BaHUIO M PUMEHEHHUIO B
y4eOHBIX CUTYaIUsIX, B TOM YHUCJIE TIPHU CO3JaHUH YYEOHBIX U COIUAIBHBIX TPOCKTOB;

(dbopMUPOBATH HAYYHBIN TUI MBIIUICHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHEH, KIFOYEBBIMU MOHATUAMU U METOJIaMHU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a7]a49l B 00pa30BaTECIILHON IEATEIPHOCTH M )KU3HEHHBIX CUTYaIUsX;

BBISABJIATE NPHUYNHHO-CICACTBCHHBIC CBA3HW W AKTYAaJIM3UPOBATH 3a4davy, BBIABHUIATb THUIIOTC3Y eé peuiCHusl, HaXOAUTb aApryMCHTBI JIA
JIOKa3aTeNIbCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh TapaMETPhl M KPUTCPUH PEIICHUS;

AHAJIU3UPOBATD IMOJIYUYCHHBIC B XOAC€ PCHICHUA 3aJJa4r PE3YJIbTAThbl, KDUTUYCCKH OUCHHUBATD UX JOCTOBCPHOCTD, IPOrHO3UPOBATH USMCHCHUC
B HOBBIX YCJIOBHSIX;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH IEJICHANIPABIICHHBIN MMOUCK MIEPEHOCA CPEICTB U CIIOCOOOB NEHCTBHS B MPOPECCHOHANBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B NTO3HABATENbHYIO U MPAKTUYECKYIO 00IACTH KU3HEACATEIHLHOCTH;

YMCETb UHTCTPUPOBATH 3HAHUA U3 PASHBIX y‘-I€6HbIX npeaAMCTOB,

BBLIBUT'aTh HOBBIC UACHU, IPCAJIaraTb OPUT'MHAJIIBHBIC IMMOAXOAbI U PCIICHHA, CTABUTH HpOGHGMBI " 3a7ia4u, JOIMyCKaroIrue aJIbTCPHATUBHBLIC
pelieHus.

3) pab6ora ¢ unpopmaumeii:
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OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX WHPOpMaIuu (TeKcTe Y4eOHOTO MocoOusi, HAyYHO-TIOMYJISIPHOU JTUTEepaType, OHOIOTHUYeCKUX
CIIOBapsX W CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax MJaHHBIX, B VHTepHeTe), aHAIM3UPOBaTh WHGPOPMALMIO PA3TUYHBIX BHUIOB H (OpM
IIPEJICTaBICHUS, KpUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;

(bopMyIUpOBaTh 3aMpPOChl U MPUMEHSTH PA3IMYHBIE METOJBI MPU TMOUCKE U O0TOOpe OMoJorHYecKord WHGOpPMAIMH, HEOOXOAUMOM IS
BBITIOJTHEHMSI Y4€OHBIX 3a71ay;

npuoOpeTaTh OMBIT HCIOJB30BAHUS HHMOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEpPIICHCTBOBATH KYJIBTYPY AaKTHBHOIO
WCITOJIB30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPAaTh ONTUMAIbHYIO (hOpMY Mpe/icTaBlIeHUs] OMoIornueckoil nHpopmarun (cxembl, rpaguku, JuarpaMMsl, TaOIHUILIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B Ka4ECTBE CPENICTBA NpU paboTe ¢ OHosiornyeckoil nHpopManueil: MpuMeHsITh XUMUYecKue, pusndeckue u
MaTeMaTHYECKUEe 3HAKU M CHMBOJIBI, (OpMyIbl, aO0peBuaTypy, HOMEHKIATYpy, MCIIOIB30BaTh M MPEoOpa3OBHIBATH 3HAKOBO-CHMBOJIMNYECKUE
CpEeJICTBA HArJISIIHOCTH;

BJIa/IETh HaBbIKAaMH paclo3HaBaHUs M 3alIUThl HH(pOpMauy, THPOPMAITMOHHON 0€3011aCHOCTH JIMYHOCTH.

OByaieHHe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHY /1eHiCTBUSIMH:

1) oOmienue:

OCYILECTBIISATh KOMMYHHKAIIMK BO BCeX cdepax KU3HU, aKTUBHO Y4aCTBOBATh B JUAJIOTE WU AUCKYCCHUU MO CYIIECTBY OOCYX/1aeMOU TEMbI
(yMeHue 3amaBaTh BOMPOCHI, BBICKA3bIBATh CYXACHUS OTHOCHTEIHHO BBIMOJIHEHHUS TMpeIjiaraeMoil 3agadd, YYUTHIBAaTh HMHTEPECHl H
COIIACOBAHHOCTD MO3ULUI APYTUX YUaCTHUKOB JUAJIOTa WIH JUCKYCCHUN);

pacrio3HaBaTh HeBepOaIbHbIE CPEACTBA OOLICHNS, TOHUMATh 3HaYEHUE COLMAIbHBIX 3HAKOB, MMPEINOCHIIOK BOSHUKHOBEHUS! KOH(PIUKTHBIX
CUTyalui, yMETh CMATYaTh KOH(JIUKTHI U BECTU NIEPETOBOPHL;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMH OOILICHWS W B3aMMOJCHCTBHSA, MOHWMATh HAMEPEHUsS APYTHX JIOJEH, TPOSBISATH YBaXHTEIHHOE
OTHOIIIEHHE K COOECEHUKY U B KOPPEKTHOI opme popMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMUHO M3J1araTh CBOK TOUYKY 3PEHHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJCTB.

2) coBMeCTHAs 1eITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBUAYyAIbHONH pabOThl MpU pPEIICeHUH OHOJOTUYECKOW MPOOIEMBI,
000CHOBBIBAaTh HEOOXOAMMOCTD MTPUMEHEHHS TPYIIIOBBIX (HOPM B3aUMOJCHCTBUS NPU PEIICHUH Y4eOHOH 3a1a4H;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEMCTBUH C yU€TOM OOIIMX HHTEPECOB U BOZMOXKHOCTEH Ka)KJJOT0 YJICHA KOJIJICKTHBA;

IPUHUMATh LEJIM COBMECTHOM J[€ATEIbHOCTH, OPraHMW30BbIBATh M KOOPAMHHMPOBATH JAEWUCTBUS IO €€ JOCTHXKEHHIO: COCTAaBJIATH IUIaH
JEeNCTBUM, pacnpeaensaTh POy ¢ yu€TOM MHEHUN YYaCTHUKOB, 00CYXk/1aTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OILICHUBATh KAUYECTBO CBOETO BKJIAJa U KaXKOr0 y4aCTHUKA KOMaH/Ibl B OOIIMIA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;
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npejJiaraTb HOBbIE TPOEKTHI, OLIEHUBATh UJIEU C MMO3UIIMN HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAaUUMOCTH;

OCYHICCTBJIATL IO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHWC B PA3JIMUHBIX CUTyallUsdaX, MOPOABIIATL TBOPUCCTBO H B006pa)KeHI/IC, OBITE
WHHUIINATUBHBIM.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryISTUBHBIMM 1eHCTBUSIMU:

1) camoopranusanus:

UCIIO0JIb30BaTh OMOJIOTMUECKUE 3HAHUSA AJIS BBIABICHUS NPOOJIEM U MX PEIICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaLMSIX;

BbIOMpPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH 11€JI€BbIE U CMBICIOBbIE YCTAHOBKH B CBOMX JACHCTBHUAX U MOCTYIKAaX 10 OTHOIIEHUIO K )KMBOH
IIPUPOJIE, CBOEMY 370POBBIO U 3710POBbIO OKPYIKAOIINX;

CaMOCTOSITENIBHO OCYIIECTBIATh O3HABATENBHYIO AEATEIbHOCTD, BBISABIATEH MIPOOJIEMBI, CTABUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4M B
06pa30BaTeHBHOI\/JI ACATCIIBHOCTU U ) KU3HCHHBIX CUTYALIUAX,

CaMOCTOSITENIFHO COCTABIIATH IUIAH PEIIEHUs MPOOJIEMBI C YIETOM HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JaBaTb OUCHKY HOBBIM CUTYAllUsAM;

pacmupsATh paMKH y4eOHOro MpeAMeTa Ha OCHOBE JINYHBIX MPEATNIOUYTEHUH;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO HIMPOKOM SPYAMLMU B PAa3HbIX OOJIACTSX 3HAHUN, I[MOCTOSIHHO IIOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JAaBaTb OUCHKY HOBBIM CUTYallUsAM, BHOCHUTL KOPPCKTUBLI B ACATCIBHOCTh, OICHUBATL COOTBETCTBUC PC3YJILTATOB ILCJISAM,

BJIaJACTh HaBbIKaMH MMO03HABATEIILHOM pe(l)ﬂeKCI/II/I KaK OCO3HaHHUA COBCPIIACMBIX I[GI\/’ICTBI/II\/'I N MBICJIIMTCJIIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U
OCHOBAHHWH, HCIIOIB30BATh MPUEMBI PE(PISKCHH [T OLIEHKU CHTYalllH, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

INPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3E Pe3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ce0s M APYIUX:

NPUHUMATh ce0s, MTOHMMasi CBOM HEIOCTATKU M JOCTOUHCTBA,

HNPUHUMATL MOTUBBI U apT'YMEHTHI IPYTUX IIPU aHAIU3E PE3YJIbTaTOB ACATEIILHOCTH,

NPU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH;

pa3BUBATh CIIOCOOHOCTh NOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI
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[TpenmetHble pe3ynbraThl ocBoeHus nporpammbl COO mo Ouonoruu Ha 0a30BOM ypOBHE BKJIOYAIOT crelupUUecKue JUisl yueOHOro
npeamera «buonorus» HaydHble 3HAHWSA, YMEHHS M CHOCOOBI JCHCTBHI MO OCBOCHHUIO, MHTEPHpPETAlMd M NpeoOpa3oBaHUIO 3HAHUM, BUIBI
JEeSITeIbHOCTH 1O MOJYYECHUIO HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUM B PAa3MUYHBIX YUYEOHBIX CUTYalMAX, a TaKKe B pEabHBIX KHU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX ¢ OuoJyorueil. B nmporpamme npeaMeTHble pe3ysbTaThl MPEACTABICHBI IO rojjaM 00yUeHUsl.

[IpenmMeTHbIE pe3ybTaThl OCBOEHUS yueOHOro npenmMera «buonorus» ¢ 10 knacce 10IKHBI OTpaXarth:

c(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIM OUOJIOTHM B CUCTEME HAYYHOI'O 3HAHMS €CTECTBEHHBIX HAayK, B (POPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHbI MHpa U HAy4HOTO MHPOBO33pPEHMs, O BKJIAJ€ POCCHMCKHX U 3apyOexHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, HyHKIMOHAIFHON T'PAaMOTHOCTH YeJIOBEKa Ul PELIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COAEp)KaHHE OMOJIOTMYECKUX TEPMUHOB M TOHATHM: >KHM3Hb, KJIETKA, OpraHu3M, MeTa0oiau3M (0OMEH BeIeCcTB U
MpEeBpallleHHe JHEPruu), roMeocTa3 (CaMoperylidlus), YpOBHEBas OpraHu3alusi >XUBBIX CHCTEM, CaMOBOCIPOU3BEACHHE (PErpOyKILHUs),
HaCJIECTBEHHOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE;

yMEHHE H3JlaraTb OMOJIOTHYECKHE TEOpUM (KJIETOYHAsl, XPOMOCOMHAas, MyTal[MOHHAs, IIEHTpaJbHAs JIOTMa MOJIEKYJISIPHOM OHOJIOTUM),
3akoHbl (I. Mennens, T. Moprana, H. 1. BaBunoBa) un y4eHust (0 meHTpax MHOTO0Opas3wsi W MPOUCXOXKIEHHUS KyJIbTypHBIX pacteHuit H. .
BaBuiosa), onpenensats rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHE BIAJeTh METOAAMU HAy4YHOTO IO3HaHHWs B OHOJOrMM: HAOJIIOAEHHWE M ONMCAHHE JKUBBIX CHUCTEM, IPOLECCOB M SBICHHUH,
OpraHu3anysi M IpPOBEACHUE OHMOJIOIMYECKOr0 SKCIEPUMEHTAa, BBIABWKCHHE THUIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXIY MCCIETyEeMbIMU
BEJIMYMHAMH, OOBSICHEHUE MOJTYYEHHBIX PE3yJbTaTOB, HUCIOJIb30BAHHBIX HAYYHBIX MOHSTUH, TEOPUH W 3aKOHOB, YMEHME JellaTh BBIBOABI Ha
OCHOBaHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPHOT U 3YKAPUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB,
OCOOEHHOCTH TPOLIECCOB: OOMEHa BELIECTB M IPEBPAIICHMS SHEPrUM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOrO0 M JHEPreTHueckoro oOMeHa,
XEMOCHHTE3a, MUT03a, MeH03a, OIUIOAOTBOPEHNUS, PA3MHOXKEHHSI, UHAUBUIYaJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOT€HE3);

YMEHHUE PUMEHATh NOJIYUYEeHHbIE 3HaHUS ISl 0OBACHEHUs OMOJIOIMYECKHUX MPOLIECCOB U SIBJICHUH, JUIsl IPUHATHUS NPAKTHUECKUX PELICHUN B
MIOBCEHEBHOM )KMU3HHU C 1I€bI0 00ecrieueHHs 0€30IaCHOCTH CBOETO 3/J0POBbS U 30POBbS OKPYKAIOLIUX JOAEH, COOII0IEHHs] HOPM T'PaMOTHOTO
NOBEJICHUS B OKpY’XKarollled NpUpOAHON cpene, MOHMMaHME HEOOXOAMMOCTH HCHOJIb30BAHUS JOCTHKEHHH COBPEMEHHOM OMOJIOTUH U
OMOTEXHOJIOTUH /7S pallMOHAIBHOTO IPUPOAONOIb30BAHNUS;

YMEHHME pelaTh JIEMEHTAapHbIE FEHETUYECKUE 33/a4yd Ha MOHO- M JAUTMOpUIHOE CKPELIMBAaHHUE, CLEIVIEHHOE HaclleZJOBAHUE, COCTABJIATH
CXeMbl MOHOTUOPUIHOTO CKPEIIMBAHUS JUIS ITPEACKa3aHMsI HACJIeJOBAHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JIa0OpaTOpHbIE M TNpaKTUYeCKue paboThl, cOOMIOJaTh MpaBWwia Npu paboTe ¢ yuyeOHBIM U JIaOOpaTOPHBIM
000pyI0BaHUEM;
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yMEHHE KPUTUYECKHU OLIEHWBATh U MHTEPIIPETUPOBATh HHPOPMAIIHIO OMOJIOTHYECKOTO COJIePKaHusl, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3IMYHBIX HMCTOYHHKOB (CpeicTBa MAaccoBOW HMH(OpMAIMK, HAyYHO-IOMYJISIPHbIE MaTepHajbl), STUYECKHE AaCHEeKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/]aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUs, 0000111ast OMOIOTNYEeCKYI0 MH(POPMAILIHIO U3 HECKOJIBKUX UCTOYHHUKOB,
IPaMOTHO UCTIOJIB30BaTh MIOHATHHHBIN ammmapar OHOJIOTHH.

[IpenmeTHbIE pe3yabTaThl OCBOCHUS yueOHOro mpenmMera «buonorus» ¢ 11 knacce NOIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (POPMUPOBAHUN COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHMs, O BKJAJ€ POCCHUMCKUX U 3apyOekHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, GyHKIIMOHATHFHOW IPAaMOTHOCTH YeJIOBEKa JIJIsl pelleHHs] )KU3HEHHBIX 33]1a4;

YMEHHE DPACKPBIBATh COACp)KaHUE OMONOTMYECKUX TEPMUHOB WM TOHATUH: BUM, MOIYJSALUS, T€HO(MOH[, SBOJIOLUHUS, JBIKYIIHE CHIIBI
(axropsr) 3BOMIOLINH, TPUCTIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHUE, HIKOJOTHUECKUE (DAKTOPBI, SKOCHCTEMA, POIYIIEHTh, KOHCYMEHTHI,
PEAYLIEHTHI, IIEMH MTUTaHUs, IKOJIOTHYECKas upamMuIa, Ouoreonenos, ouocdepa;

yMEHHE WH31araTb OHOJOrMueckue Tteopuu (3BoitounoHHass Teopus Y. JlapBuHa, CHHTETHMYECKass TEOpHsSl HBOJIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojpieBoro cxojctsa K. M. bapa, uepenoBanus riiaBHbBIX HampaBieHU u mytei sBomonu A. H. CeBepiioBa, y4eHHS O
o6uocdepe B. U. BepHackoro), onpeaenste rpaHULbl UX TPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

yYMEHHE BIAJEeTh METOJAaMU HAy4YHOTO IO3HaHHS B OHOJOrMM: HAOJIOJAEHHWE M ONMCAHHE >XUBBIX CHUCTEM, MHPOLIECCOB M SIBJICHUH,
OpraHM3alys U TPOBEACHHE OMOJOTMYECKOTO SKCIIEPUMEHTA, BBIIBIKEHHE THIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXIY HCCIEIyEeMbIMU
BEJIMYMHAMU, OOBSCHEHUE IOJYyUYEHHBIX PE3YJIbTATOB, MCIOJIb30BAaHHBIX HAYUYHBIX IMOHSITHM, TEOPUA M 3aKOHOB, YMEHHE JI€laTh BBIBOJbI HA
OCHOBaHUU TOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYLIECTBEHHbIE NPU3HAKH CTPOEHMS OHMOJOIMYECKUX OOBEKTOB: BHJAOB, MOMYJISALUM, MPOAYLEHTOB, KOHCYMEHTOB,
peAyLEeHTOB, OHMOIeoleHO30B U SKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEACTBEHHOW HW3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa,
BUJI000pa3oBaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, JACUCTBUS SKOJOTHUYECKUX (PAKTOPOB HA OPTaHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA YHEPIHU
B DKOCHCTEMaX, aHTPOIOT€HHBIX U3MEHEHUI B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTA BELIECTB M OMOT€OXMMHUYECKHX LUKIIOB B Onocdepe;

YMEHHUE PUMEHAThH NOJTYUYECHHBIE 3HaHUS 151 00BACHEHUS OMOJIOTMYECKHUX MPOLIECCOB U SBICHUH, JUIS IPUHATHUS MPAKTHUECKUX PEIICHUN B
MOBCEIHEBHOM XKU3HU C IeNbI0 o0ecrieueHus: 0€30MacHOCTH CBOETO 3/I0POBbS M 3/I0POBBSI OKPY>KAIOIIUX JIFO/IeH, COOMIOIEHHUSI HOPM TPaMOTHOTO
MOBEJICHUSA B OKpY’KaloIIeld MPHUPOJHON cpeae, MOHMMaHHE HEOOXOIUMOCTH HCIIOJIB30BAaHMS JIOCTHKCHUN COBPEMEHHON OWMOIIOTHH ISt
palMOHAIBHOIO ITPUPOIONIOIb30BAHUS;

YMEHHE pellaTh AJIeMEHTapHble OMOJIOTHYECKUE 3a/]aul, COCTABISATh CXEMBbI [IEPEHOCA BEIIECTB U HHEPTHH B SKOCUCTEMAX (LIETH MUTaHUs);

YMEHHE BBINOIHATH JIa0OpaTOpHbIE M TNpaKTUYeCKue paboThl, cOONMIOJaTh MpaBwia Npu paboTe ¢ ydyeOHBIM M JIaOOpaTOPHBIM
000pyI0BaHUEM;
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YMEHHE KPUTUYECKU OLIEHUBATh U HHTEPIPETHPOBATh HHPOPMALIHIO OMOIOIHYECKOr0 COJePKAHNUS, BKIFOYAIOLIYIO [ICEBIOHAYYHbIE 3HAHUS
U3 Pa3IMYHBIX UCTOYHUKOB (CpeCTBa MAacCOBOM MH(OPMALUK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), pACCMATPHUBAThH TTTOOAIBHBIE YKOJIOTHIECKUE
po0IeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO0 OTHOIIEHHIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/]aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUs, 0000111ast OMOIOTNYEeCKYI0 MH(POPMAILIHIO U3 HECKOJIBKUX UCTOYHHUKOB,
IPaMOTHO UCTIOJIB30BaTh MIOHATHHHBIN ammmapar OHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

KoanuecTBo 4acos

DJIeKTpPOHHBIe (HM(pPOBHIE)

Ne i/ Kontposbnbie | IlpakTHueckue
NMpOrpamMMblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTbl
| buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbIe cucTeMbl U UX OpraHU3aIMs 1 https://m.edsoo0.ru/5T7SVKFTX
3 XHAMHAYECKUHA COCTAB U CTPOEHUE KIIETKH 8 1 Eitpal meloo.zy
p YTLWWO9JEO
4 KusaenesareapbHOCTh KIETKHA 6 https://m.edsoo.ru/MEETZ2D71
PasMmHOXeHUE 1 MHOIUBUIYAILHOE
5 FHBILY 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BHUTHE OPTAHN3MOB
HacnencTBeHHOCTh U N3MEHYUBOCTD
6 s 8 1.5 https://m.eds0o.ru/ONPNXJ7X6
OpPTraHHU3MOB
Cenexnusa opraan3mMoB. OCHOBEI
7 t p 3 https://m.edsoo.1u/2EY34NEHR
OHUOTEXHOJIOTUH
8 PesepBHOe Bpemst 1 https://m.edsoo.ru/FDBOSR36J
OBIIEE KOJIMYECTBO YACOB I10 14 0 4

I[TPOTPAMME
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11 KIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

KoanuecTBo 4acoB

DJIeKTPOHHBIe (HH(POBHIE)

Ne i/m Kontpoasnbie | IlpakTuueckue
NMporpamMMmsl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTsbI
1 DBOIIOLIMOHHASA OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
Bos OBEHHE a3 € JKu3 a
2 HHUKHOBCHHC H PA3BHTHC JKUSHH H 9 0.5 https://m.edsoo.ru/OFL.S81YB5
3emie
3 OpranusMbl 1 OKpyXKarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0
4 OODIIECTRA 1 IKOTOTHHCCIHE 9 https://m.edsoo.ru/WXWAVS56F
CUCTEMEI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3IFWNQN
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos Hdara
Ne DJIeKTPOHHbBIe N (ppoBbIE
Tema ypoka Kontpoabnubie | IlpakTudyeckue | H3Yy4YeHH
n/n Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoTbl padoThI A

1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UI5
MeToabl MO3HAHUSA KUBOU
npuposl. [Ipaktuueckas

abora Ne 1 «crons30Banue

2 p 1 0.5 https://m.edsoo0.ru/GAB23860W
pa3IMYHBIX METOJIOB MPHU
M3Y4YEHUN OMOJIOTHYECKHUX
00BLEKTOBY
Bruonornyeckue cucreMsl

3 ’ 1 https://m.edsoo.ru/A7VOYD215
MIPOIIECCHI U UX U3YyYCHHE
XUMHAYECKNHU COCTaB KIIETKH.

4 1 https://m.edsoo.ru/L17LI590V
Bona u munepanbHble conu
Benku. Cocras u cTpoeHue

5 p 1 https://m.eds00.ru/V33INUWSW
0O€JIKOB
depMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas

abora Ne 1 «3yuenne

6 P Uy 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTaJIUTUYECKON aKTUBHOCTHU
(bepmMeHTOB (Ha pUMepe
amMuIIa3bl WIK KaTanaas3bl)y

7 VYrnesoanl. JInnmael 1 https://m.edsoo.ru/OJ7NFITIS

Hyxnennosbie kucnotsl. ATO

https://m.edsoo.ru/WOELRA9B3
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I/ICTOpHH U MCTOAbI U3YUYCHUA
knetkn. Knerounas TEOpUs

https://m.edsoo0.ru/JXQMJOGM3

10

Knetka kak 1ieioctHas )KuBas
cucreMa

https://m.edsoo.ru/XDCLRAF1Q

11

CrtpoeHue 3yKapuOTHYECKON
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue ctpoeHus
KJIETOK PaCTEHUM, )KUBOTHBIX,
rpuOoB U GakTepuil Mo
MHUKPOCKOITOM Ha TOTOBBIX
MUKpoIpenaparax 1 ux
OTIMCaHHE»

0.5

https://m.edsoo.ru/KZ01WS5SLJY

12

OOMEH BELIECTB WA
MeTa00JIM3M

https://m.edsoo.ru/LOB313XYZ

13

dorocunTe3. XeMOCUHTES

https://m.eds00.ru/V882FDGSF

14

DHepreTU4ecKuii 0OMeH

https://m.edsoo.ru/T2L VIES3L

15

JKU3HEHHBIN IUKIT KIIETKH.
Jenenune kineTku. MuTos.
JlaGopaTtopnast pabota Ne 3
«Hab6mronenre MuTo3a B
KJIETKaX KOHYMKa KOpeIlKa
JyKa Ha TOTOBBIX
MUKpOTIpenapaTax»

0.5

https://m.edsoo.ru/COINPWLF4

16

Bbuocunres Oenka. Peakuusa
MaTPUYHOTO CHHTE3a

https://m.edsoo.ru/540F4L77W

17

Tpancnsus — OGHOCUHTE3
Oenka

https://m.edsoo.ru/TFDKDDWWM

18

HexkneTtounsie (hopMbl KHU3HU

https://m.edsoo.ru/9PGS5FAIB
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— BHUPYCHI

@OpMBI pa3MHOXKEHHS

19 https://m.edsoo.ru/2JL XB4AOR
OpraHU3MOB

20 Meiio3 https://m.eds00.ru/SNUXK0X86
OO6pazoBaHue 1 pa3BUTHE
ITOJIOBBIX KJIETOK.
Ormo10TBOpEHHE.

21 Jlaboparopnas pabora Ne 4 0.5 https://m.edso0.ru/C29L.4DXBS8
«M3yueHne cTpOCHHUs MOIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOTIpEnapaTax»

22 Hnnipriyanbhoe passurie https://m.edsoo.ru/MA4T8L5AD
OpPraHHU3MOB
I'enetnka — Hayka o

23 HACJIEACTBEHHOCTU U https://m.edsoo.ru/HESOD768U
W3MEHYHUBOCTH
3aKOHOMEPHOCTH

24 HACJIEIOBAHUS [IPU3HAKOB. https://m.edsoo.rt/YYQSGIWI2
MoHOTrHOpHUIHOE CKPEITUBAHHE
JuruOpuaHOe CKpeInBaHue.

25 3aK0oH HE3aBHCUMOIO https://m.edsoo.ru/YSNANQ65V
HacJe0BaHMs MTPU3HAKOB

26 CuenyieHHOE HacIIeIOBaHUE 0.5 https://m.edsoo.ru/P2SQ5ZGN2

npu3HaKoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yIbTaTOB MOHOTHOPUTHOTO
U TUTHOPUIHOTO CKPEIIUBAHUS
y Ap030(UITbI Ha TOTOBBIX

29




MUKpOTIpenapaTax»

27

I'enetuka noma. Hacienosanue
HpI/I3HaKOB, CICIINICHHBIX C
IMOJIOM

https://m.eds00.ru/3GYGV47YM

28

N3MeHYnBOCTS.
Henacnencreennas
M3MEHYMBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue

MO (UKAITMOHHON
M3MEHYMBOCTH, IOCTPOEHUE
BapHUALIMOHHOIO psiJia U
BAPUALIMOHHON KPUBOI»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas
M3MEHYMBOCTh. JlaGopaTopHas
pabota Ne 7. «AHanu3 MyTaIuii
y Ap030(HITbI Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

I'eneTnka uenoBeka

https://m.edsoo.ru/XU9SFS3GA

31

PezepaHblil ypok. O0001meHne
o teme «HacimencrtBeHHOCTD U
M3MEHYUBOCTb OPraHU3MOBY

https://m.edsoo.ru/E2IXRS2EB

32

CeHeKHI/IH KaK HayKa U IIpouecc

https://m.edsoo.ru/3128 P31.98

33

MeTobI M TOCTHKEHHUS
CEJIEKIIMU PaCTeHUM 1
JKUBOTHBIX

https://m.edsoo0.ru/JSK3Q6WOQJ

34

buotexHosorust Kak oTpacib
MPOU3BOJICTBA

https://m.edsoo.ru/TAKI9E62K
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OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34
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11 KIIACC

KognuecTBO YacoB JlaTa
Ne JIEKTPOHHBIE IH(]POBbIE
Tema ypoka Kontposabubie | IlpakTuyeckue | H3Yy4YE€HH
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoTbI padoThI f
1 DBOJIIOLUS U METOBI €€ U3YUEHUS 1 https://m.edsoo0.ru/6KWQIKBKU
Hctopus pa3BuTHs npeacTaBICHUN
2 puA P et 1 https://m.eds00.ru/0SWC47SSX
00 3BOITIOINHT
3 MuxkposBoronus 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomymnsmus Kak dIeMeHTapHast
eIMHHUIIA BUIA U DBOJIOIHH.
4 JlaboparopHuas pabota Ne 1 1 0.5 https://m.eds00.ru/D3UCLTSOF
«CpaBHEHUE BUIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
BIDKYIIIE CUIBI (3JIEMEHTapHEIE
5 A yi ( p 1 https://m.edsoo.ru/3EH6CNOWI
(bakTOpbI) SBOIOIHIH
6 EctecTBenHnsbIit 0TOOD 1 ero GopMbI 1 https://m.edsoo.ru/DY32BUDOO
Pe3ynbTaTel 3BOMIOLNN:
MIPUCTIOCOOICHHOCTh OPTaHU3MOB U
BU000pa3oBanue. JlabopaTopHas
7 F1000D patop 1 0.5 https://m.edsoo. s/ WAJHSTLOB
paborta Ne 2 «Onucanue
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIHHOTO XapaKTepay
Hanpasnenus u mytu
8 1 https://m.edsoo.ru/PI1FI0Y V3
MaKpO3BOJIOIIUU
9 HeoOpatuMocTh 3BOIOIIUN 1 https://m.edsoo.ru/CLA9VCS5JJ
10 HcTopus xu3Hu Ha 3emiie U 1 https://m.edsoo.ru/MJYYIMVX7

32




METOMBI €€ N3YUYECHUS

11

I'mmroressl MIPOHUCXOKACHUA )KU3HU

https://m.edsoo.rt/EKNHXBOS2

Ha 3emiie
PasButue xxn3Hu Ha 3eMiie 110 3paM

12 p https://m.edsoo.ru/ECINSTF62
U TIepuoJiam
OCHOBHBI€E ATaIlbl 3BOIIOLIUHA
PaCTUTEIHHOTO M )KUBOTHOT'O
mupa. [Tpaktuueckas padora Ne 1

13 P p p 0.5 https://m.edsoo.ru/7K1LYOSCT
«3yueHne UCKOMmaeMbIX OCTaTKOB
pacTeHul U KUBOTHBIX B
KOJLIEKIIUAX)
CoBpeMeHHas cucreMa

14 p https://m.edsoo0.ru/WSEXNIYAK
OpPraHUYECKOTO MHpa
DBOIIOLMS YeJIOBEKa

15 H https://m.edsoo.ru/ADV3JERUE
(aaTpOTIOTEHE3)

BIDKYIIME CUIIBI ((haKTOPBI

16 A yi (@ pe1) https://m.edsoo.ru/D7JZMBYPQ
aHTPOIIOTCHE3a
OCHOBHBIE CTaIUU IBOIIOIIUNA

17 A H https://m.eds00.ru/14G19MQ4K
yeJI0BeKa
YenoBeuecKkue packl U IPUPOIHEBIE

18 p pHpoa https://m.edsoo.ru/XL7QKC5PK
aJanTanuy YejioBeKa
PezepsHblil ypok. O6001eHue 1o

19 Teme «BO3HMKHOBEHUE U Pa3BUTHE https://m.edsoo.ru/R6L7VY2GB
JKU3HU Ha 3emie»

20 DKOJIOTHS KaK HayKa https://m.edsoo.ru/K46KONS6I
Cpenpl 00UTaHUA M DKOJIOTUUECKHE

21 pext hitps://m.eds0o.r/DCOIEUICY

(baxTopsl
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AOGuoTtndeckue (haKTOpPHI.
JlaGopaTopnas pabota Ne 3.
«Mopdonoruyeckne 0COOEHHOCTH

22 pacTeHuM U3 pa3HbIX MECT 0.5 https://m.edsoo.ru/G7NF3PINM
obutanusy». JlabopaTopHas padbora
No 4. «BnusgHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)

23 buotnueckue gakropsl https://m.edsoo.ru/A6Z8MGNQR
DKOJIOrMuecKUe XapaKTepUCTUKU
nomysiun. [Ipaktnyeckas padora

24 No 2 «IToacuér moTHOCTH 0.5 https://m.edsoo.ru/X42J6 ABRN
TIOTTYJISIIIAA Pa3HBIX BUIOB
pacTeHU»
Coo0miecTBa OpraHu3MOB —

25 o P MoB https://m.eds00.ru/0T2K1PNGZ
Ouo1eHo03
DKOJOTHYECKHE CUCTEMBI

26 https://m.edsoo.ru/SILIRWZMR
(?KOCUCTEMBI)
OcHoBHbIE TIOKa3aTeNn
HKOCUCTEMBI. DKOJIOTUYECKUE

27 N https://m.edsoo. s u/NSTEWOGPE
nupamMuel. CBOWCTBA DKOCHCTEM.
Cykueccus

28 [IpupoaHbIE 5KOCUCTEMBI https://m.edsoo.rt/WIDMMUBCS5

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI https://m.edsoo.ru/ WRS65U3WC
buocdepa — rnobansHas

30 (bep https://m.eds00.ru/2X1VG5Q18
’KOCHCTEMA 3eMIIU
3aKOHOMEPHOCTH CYIIECTBOBAHUS

31 P ym https://m.edso0.ru/VSJT6B38Z

ouochepsl

34




32

YenoseuecTBo B Omochepe 3emiun

https://m.edsoo.ru/HXCDHPXDJ

CocyuiecTBOBaHHE MIPUPOBI U

33 1 https://m.edso0.1u/187G37606
YeJIOBEYECTBA
PesepBHbIit ypok. O6001IeHNE
34 TeMbl «Coo01iecTBa u 1 https://m.edso0.ru/SW5XCF3K6
DKOJIOTHYECKUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 14 )5

[NPOTPAMME
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MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM

IMPOI'PAMMBI
10 KITIACC
Kon . .
IIpoBepsiemble NpeMeTHBIE Pe3yJIbLTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTeIbHOM MPOTrPaMMBbl CPeTHEro
HIPOBEPTIEMOTO 0011ero o6pa3oBaHus
pe3yJjbTara
CdhopMupoBaHHOCTh 3HAHUH O MECT€ W POJHM OHOJOTMHM B CHUCTEME HAYYHOTO 3HAHHS ECTCCTBEHHBIX HAyK, B
1 (OpMHpPOBAaHUN COBPEMEHHOH €CTECTBEHHO-HAyYHOW KAapTHHBI MHpa W HAYYHOTO MHUPOBO33PEHUS; O BKIAJE
POCCUICKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMONIOTHY; (YHKIIMOHATIHLHONW IPaMOTHOCTH YeJIOBEeKa st
PEIICHUSA ) KU3HCHHBIX 3aJ1a4
YMeHue pacKpbIBaTh COJAEp)KaHHE OMOOTMYECKUX TEPMHHOB U MOHATHH: KHU3Hb, KIIETKA, OPTaHU3M; METa0O0IN3M
2 (0OMEH BEIEeCTB U MPEBPAICHUE YHEPTUH), TOMEOCTa3 (CaMOPEryJISIs), YPOBHEBAsk OPTaHU3AIHS KUBBIX CHUCTEM,
CaMOBOCITPOM3BeIeHUE (PETPOAYKIIHSI ), HACIEACTBEHHOCTh, H3MEHUYUBOCTh, POCT U Pa3BUTHE
YMeHue uznarath OMONOTMYECKHWE Teopuu (KJIETOUHAs, XPOMOCOMHasi, MyTamuoHHas), 3akoHbl (I'. Mennmens, T.
3 Moprana, H.1. BaBuioBa) u y4deHust (0 IEHTpax MHOTO0Opa3us M MPOUCXOXKICHUS KyJIbTypHbIX pacteHuit H.U.
BaBI/IJIOBa), OIPCACIIATh I'PaHUIBI UX NPUMCHHUMOCTH K JKHUBBIM CUCTCMaM
YMeHue BIaieTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTHH (HaOMI0ICHNE U ONMCAaHUE KHUBBIX CUCTEM, TPOIIECCOB
4 )51 5IBJ'I€HI/II\/’I; opranuzanvsa MU IIPOBCACHUC OHMOIOrNYECKOTO OKCIICPUMCHTA, BBIABUKCHHUEC THIIOTC3bI; BLIABIICHUC
3aBUCHUMOCTH MEXAY HCCICAYEMbIMU BEIMYMHAMHU, OOBSICHEHUE TMONTYYCHHBIX pPE3YyJIbTaTOB, HCIOIH30BAHHBIX
HAYYHBIX TTOHSATHH, TEOPHIA U 3aKOHOB; YMEHHE JeIaTh BEIBOIbl HA OCHOBAaHHH MOJTYYCHHBIX PE3yJIbTaTOB)
5 YMeHHE BBIIEIATh CYIIECTBEHHBIC IIPU3HAKM BHUPYCOB, KIETOK IMPOKAPUOT M JYKAPUOT, OJHOKJIETOUYHBIX H
MHOTOKJIETOYHBIX OPTraHU3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHA BEINECTB M MPEBpAILCHHS SHEPTHH B KIETKE,
(doTOoCHHTE3a, TUIACTHMYECKOTO M JHEPreTHYECKOro oOMeHa, XEMOCHHTE3a, MHTO03a, Mel03a, OIUIOJOTBOPCHUS,
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Pa3MHOXKEHUS, UHAUBHUIYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3)

YMenue NPUMCHATH TOJYUCHHBIC 3HAHUSA JJIA 00BsICHEHNST OMOJIOTHYECKUX mponeccoB U S'IBJIGHI/If/'I, AJIsL TPpUHATHA

MMPAKTUYCCKUX peI_I_IeHI/Iﬁ B IIOBCEAHEBHOM KU3HU B IEIISAX obOecreyeHns 0€30IIaCHOCTH CBOETO 340pOBbA U 3J0POBbA

6 OKPY’KaIOIIMX JIIOJIEH, COOTI0ICHUSI HOPM TPAMOTHOTO TIOBEACHHUSI B OKPY)KAIOIIECH MPUPOIHON cpelie; TOHUMaHHe
HEOOXO/IMMOCTH HCHOJIb30BaHUS JIOCTHXKEHUM COBpEeMEHHOW OHOJOrMM M OHMOTEXHOJIOTHMH Ui palMoHaIbHOTO
MPUPOIOTIONB30BAHUS
YMeHue pemaTth 3JIEMEHTApHBIE TCHETHUECKHE 3aJaud Ha MOHO- W JUTHOPUIHOE CKPELIMBaHME, CILEIUICHHOE

7 HacJIeJOBaHHE; COCTABIATh CXeMbl MOHOTHOPUIHOTO CKPEIIMBAHMS ISl PEACKa3aHHsl HAcJIeIOBaHHUS MPU3HAKOB Y
OpTraHU3MOB

g YMeHue BBINONHATH JTAOOpAaTOpHBIE M IMPAKTUYECKHE paldoThl, COONIONATh MpaBHia MpH paboTe ¢ y4yeOHBIM U
J1ab0opaTOPHBIM 000PYI0BAHUEM
YMeHrne KpUTHYECKH OLEHHBATh M WHTEPIPETHPOBATH HHPOPMALUIO OUOIOTHYECKOTO COJIEPIKAHHS, BKIFOUAOUIYIO

9 TICEBJIOHAYYHBIC 3HAHUS U3 Pa3NUuHbIX HCTOYHUKOB (CMU, Hay4HO-TIOMyJIIpHBIE MaTepUabl); ITUYECKUE acTICKThI
COBPEMEHHBIX HCCIICIOBAaHUI B OMOJIOTHH, METUIIMHE, ONOTEXHOIOTUHI

10 YMeHue co3aBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as OUOIOTHIeCKy0 HHPOPMALIUIO U3
HECKOJIbKUX MCTOYHHKOB, TPAaMOTHO MCIOJIb30BaTh NOHATHIHBIN anmapar Onojaoruu

11 KJIACC
Kon . .
IIpoBepsiemMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CpeaHero
HPOBEPTIEMOTO 0011ero oopa3oBaHus
pe3yJabTarta
1 ChopMHPOBaHHOCTh 3HAHWI O MECT€ W pPOJIM OHOJIOTMM B CHUCTEME HAYYHOTO 3HAHHS ECTECTBEHHBIX HayK, B

(hOpMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBl MHpAa W HAay4YHOTO MHPOBO33PEHHS; O BKJIAJE
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POCCHUICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHY; (YHKIIMOHATIHLHONW IPaMOTHOCTH YeJIOBeKa JJIst

PCIICHUS JKU3HCHHBIX 3aJ1a4

VYMeHue packpblBaTh COJEpXKaHWE OMOIOTMYECKUX TEPMHUHOB W MOHATHM: BUJ, HOMYJISALMs, FeHO(MOH, 3BOIIOLNS,
IBUKYLIME CUibl ((aKTOpPbI) SBOJIOIMH, MPHUCIOCOOIEHHOCTh OPraHMW3MOB, BHUJ000pa30BaHUE, 3KOJOTUYECKHE
(bakTopbl, AKOCHCTEMa, MPOIYLEHTbI, KOHCYMEHTHI, PEIyLEHThl, LENH MHUTAaHUs, HKOJOrMYecKas MNUpaMHa,

ouoreorieHo3, brochepa

YMenue uznarath OHOJIOTHYECKIE TCOPHH (IBOIOIIMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKAs] TEOPHS IBOIOIINN),
3aKOHBI U 3aKOHOMEPHOCTH (3apojpiiieBoro cxonacrsa K.M. Bapa, yepenoBaHus TNIaBHBIX HANpaBICHUW U IyTel
somoniud A.H. CeepuioBa, yuenust o 6uocdepe B.M. Bepnaackoro), onpenensite rpaHUIBI UX TPUMEHHUMOCTH K

KHUBBIM CHCTEMaM

Vmenue BJIAJACTb MCTOJaMU HAYYHOI'O IIO3HAHUA B ouoaoruu (Ha6J’IIOI[€HI/Ie " OIMIKMCaHNEC KUBBIX CUCTEM, IIPOLIECCOB
n HBJIGHPIﬁ; opranuzanuvga MW IIPOBCACHUC OHOJOTHYSCKOTO OKCIICPUMCHTA, BBIABUKCHHUEC THIIOTC3bI; BLIABJIICHUC
3aBUCUMOCTH MCKAY HUCCICAYCMbIMU BCINYNHAMU, 00BsACHEHHE MOJIYYCHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX

HAay4YHBIX HOHSITI/IfI, TCOpI/IfI 1 3aKOHOB; YMCHHUEC ACJIATh BBIBOJAbI HA OCHOBAHUH ITOJTYUYCHHBIX pGSYJ'IBTaTOB)

YMeHue BBIIACHATh CYLIECTBEHHBbIE TPU3HAKK CTPOCHHUS OMOJIOTMYECKUX OOBEKTOB: BHUJAOB, MOIYJISALUH,
IIPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOI€0LIEHO30B U SIKOCUCTEM; OCOOEHHOCTH IIPOLIECCOB HACIIEACTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, NPUCIOCOOJIEHHOCTH OPTraHU3MOB, JIEHCTBHUS
9KOJIOTUUECKUX (PaKTOPOB HA OPraHU3MBI, MIEPEHOCA BEIECTB M MOTOKA 3HEPrUM B HKOCHUCTEMAX, aHTPOINOTEHHBIX

M3MEHEHUH B HKOCHCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BEILIECTB U OMOT€OXUMUYECKUX LIUKIIOB B Ouocdepe

YMeHue MpUMEHSATh MOJTYYCHHbIE 3HAHUS I OOBSICHEHUs OMOIIOTUYECKUX MPOIECCOB U SBICHHMA, NI MPHHSITUS
MPAKTUYECKHUX PEIICHUH B MOBCEIHEBHOM KU3HU B LIESAX o0ecreueHus: 0€30MacHOCTH CBOETO 3/10pPOBbs U 37J0POBbS
OKPYKAIOIIHUX JFOCH, COOIIOCHUSI HOPM TPaMOTHOTO MOBEACHHUS B OKPYKAIOIICH MPUPOIHON Cpelie; MOHUMaHKE

HCO6XO,Z[I/IMOCTI/I HCITOJB30BaHUS TOCTHKEHUN COBpGMGHHOI’I OHOJIOruU AJIL palfluOHAJIBHOT'O IIPUPOAOITIOJIB30BAHUA

Vmenue pemaTtb 3JICMCHTAPHBIC OMoJI0OrHUYecKue 3aaa4yi, COCTaBJIATH CXEMBI IEPEHOCA BCHICCTB W OHCPIUU B
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sKocHcTeMax (1T TTUTaHMS)

YMeHue BBINONHATH JA0OPATOpHbIE M MpaKkTUYecKue pabdoThl, cOONI0NaTh NpaBWia IpU paboTe C y4eOHBIM H

8 1abopaTopHBIM 000pYyIOBAHUEM
YMeHue KPUTHICCKU OIEHUBATh M WHTEPIPETHPOBATh HH(DOPMAIIHIO OHOJIOTHISCKOTO COJICPIKAHUS, BKITFOUYAIOIIYIO

9 MICEBJIOHAYYHbIC 3HAHUS W3 Pa3NUYHbIX HCTOUYHUKOB (CMMU, HaydHO-OMYJSpHBIE MaTepuaibl); PacCMaTPHUBATH
IJI00AJTBHBIC IKOJIOTHYSCKUE MPOOJIEMbl COBPEMEHHOCTH, ()OPMHPOBATh IO OTHOIICHHIO K HUM COOCTBCHHYIO
MTO3UIUIO

10 YMeHue co3naBath COOCTBEHHbIE MHCHbMEHHBIE U YCTHBIE COOOIICHHS, 00001as OMOIOrHYecKyr0 HHPOPMAIUIO U3

HCECKOJIBKMX UCTOYHUKOB, I'PaMOTHO HMCIIOJIE30BATh MOHATHHHBIA arrapar ouoJiornu
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HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJJACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

buoiorus kak Hayka

1.1

buonorust — Hayka o xwuBoil mpupone. Ponb OGuonoruu B (opMHUpPOBAaHMM COBpEMEHHOW Hay4yHOW KapTuHbl mupa. Cucrema

OMOJIOTHYCCKHX HayK

MeTOI[BI MO3HAHUA >KUBOH IMPpUPOAbI (Ha6HIO,I[eHI/I€, OKCIICPUMCHT, OIIMCAHHC, U3MCPCHUC, KJ'IaCCI/I(i)I/IKaI_[I/IH, MOJICIINPOBAHUC,

h2 cTaTucTH4eckast 00paboTKa JaHHBIX)
2 JKuBble cucTeMBl M X OpraHu3anus

2.1 JKussble cucrembl (OMOCHCTEMBI) Kak MpeaMeT n3ydeHus ouonoruu. CBoiicTBa buocucTeM U UX pa3HooOpasue

9 YpoBHM oOpraHuzalu OHMOCHUCTEM: MOJIEKYJISAPHO-TEHETUYECKHH, KIETOUYHbIM, OpraHU3MEHHBIHA, MOIMYJISIHUOHHO-BUIOBOM,
' 9KOCHUCTEMHBIH, OnochepHbIit
3 XHUMHYECKHUI COCTaB U CTPOCHUE KIETKU

31 XUMUYECKUI COCTaB KJIETKH. XUMHUYECKHE 3JIEMEHTBhI: MaKpO3JIEMEHThbl, MHUKPOAJIEMEHThl. Boja u MHHepalbHbIE BEIECTBa.
’ @OyHKIMM BO/IBI U MUHEPAJIbHBIX BellecTB B kKieTke. [lognepikanne ocMoTHueckoro 6anaHca

3.2 benku. CoctaB u cTpoeHue OelKOB. AMHHOKHCIOTBI — MOHOMepbl OenkoB. He3ameHumble W 3aMEHUMbBIE AMUHOKHUCIIOTHI.

AMUHOKHUCIIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOW MOJEKYJbl (IepBUYHAs, BTOpUYHAs, TPETUYHAs M YETBEPTUUHAS
CTPYKTypa). XUMHUUecKue cBoiCTBa OenkoB. bronorndyeckue GpyHKIUN OEIKOB.

@depMeHThl — Ouojoruueckue KaraiauzaTopbl. CTpoeHue ¢epMeHTa: akKTUBHBIM LEHTp, cyOcTpaTHas CcHelM(UUHOCTD.
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Kodepmentsl. Butamunbl. OTiinmuns pepMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB

VYrieBoapl: MOHOCaxapuabl (IJI0K03a, pudo3a U Je30kcuprudo3a), qucaxapuibl (caxaposa, JJakTo3a) M ronucaxapuisl (Kpaxmad,

I''IMKOI'CH, L[CJIJIIOJ'IO3EI). buonorunueckue (I)YHKLII/II/I YIJI€eBOdOB.

33 Jlununel: Tpurauuepuasl, crepouisl, Gocpomunuasl. I'uapodumibHO-rUAPOoPoOHBIE cBOMcTBA. buosornyeckue GyHKIUU
munuaoB. CpaBHEHUE YTIIEBOJIOB, OCIKOB U JIMMTUI0B KaK UICTOUHUKOB SHEPTHH
34 Hyxnennossie kucnotsl: JJHK u PHK. Hykneotuabr — MoHOMEPBI HYKJIIEMHOBBIX KHCIOT. Ctpoenue u ¢pynkiuu JJHK. Ctpoenue
‘ u ynkiun PHK. AT®: ctpoenue u pyHKIMN
3.5 [{uronorus — Hayka o kierke. Kiierounas teopus. Metoasl H3y4eHus KJIETOK
16 Knetka kak memoctHas xwuBas cucreMa. OOmIuMe TpU3HAKU KIETOK: 3aMKHYTas HapyxHas memOpana, monekynsl JIHK kak
' reHeTUYEeCKUH anmapar, cucreMa cCuHTe3a Oeska
37 Tunsl KIETOK: 3yKapruoTH4ecKas U npokapuoTuueckas. OcoOEHHOCTH CTPOEHUS! MPOKapHOTHYeCKol KieTku. KneTounast creHka
' 6axtepuit. CTpoeHHe dyKapruoTH4IecKor KIeTKUu. OCHOBHBIE OTJIMYMS PACTUTEIHLHOM, )KUBOTHON M TPUOHOM KIIETKU
[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKa, MIMKOKaIUKC, uX ¢yHkuuu. [Inazmarnyeckas MmemOpaHa, e€ cBOWCTBA U
¢ynkipn. Hutorazma u e€ opranouabl. OnHoMeMOpaHHBIE OpraHOWABI KIETKU: sHaomazmaruueckas cetb (JI1C), ammapat
3.8 ["onbmxu, muzocomsl. [ToyaBTOHOMHBIE OpraHOWABI KJIETKU: MUTOXOHAPUH, I1acTuabl. [IponucxoxaeHrne MUTOXOHAPHUI U TTACTHI.
Bunpr mnactiun. HememOpaHHbIe OpraHOHIBI KIETKU: PHOOCOMBI, KJIETOYHBIM LEHTP, PECHUYKH, XKTYTHKH. DyHKINU OpPraHOHI0B
KJIeTKH. BrioueHus
3.9 SAnpo — peryasaTopHslii LeHTp Ki1eTku. CTpoeHue sipa: sjaepHas 000J104Ka, Kapuoria3Ma, XpoOMaThH, SAPbIIKO. XpPOMOCOMBI
3.10 TpaHCIOPT BEIIECTB B KIETKE
4 KuzHeneareabHOCTb KIETKHA
OOMeH BemiecTB, WM METabO0IM3M. ACCUMIIISIMSA (TUTACTHUECKUH OOMEH) M JUCCUMIIISIIMS (dHEPreTHYeCKuii oOOMEH) — JBe
4.1 CTOPOHEBI €IMHOTO TIpoIiecca MeTaboan3Ma. Tumbl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIid. Pois (hepMeHTOB B 0OMEHE
BELIECTB U NIPEBPALLEHUY SHEPTUHU B KIIETKE
4.2 dorocunTe3. CetoBas m TemHOBas ¢aszpl ¢otocuHTe3a. Peaknuu dorocunresa. DddekTuBHOCTh (PoTocMHTE3a. 3HAUCHHUE
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¢dorocuHTe3a AN KU3HU Ha 3emiie. BiusHue ycnoBuil cpeapl Ha (OTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUU.

XeMOCHHTE3. XCMOCI/IHTCSI/IpYIOH_II/IC 6aKTepI/II/I. 3HaUYeHNE XeMOCHHTE3a JJI J)KU3HHU Ha 3emie

4.3

OHeprerudeckuii oOMeH B Kkierke. PaciieruieHune BeLIECTB, BBIJCICHHWE U aKKyMYJIHMpPOBAaHHE HHEPrMM B KJIETKE. OTarbl
sHepreTuueckoro obmena. Inmkonus. bpoxkenne u ero Buabl. KuciopogHoe OKHCICHHE, WIM KJIETOYHOE JIbIXaHHUE.

D¢ hHeKTUBHOCTh YPHEPTETHIECKOTO 0OMEHa

4.4

Peakiun matpuyHoro cuure3a. [enermueckas wHpopmamus u JIHK. Peammzamus reHerndyeckoit MHPOpPMAMM B KIETKE.
['enetnueckuii koa u ero coiictBa. Tpanckpunums — matpuunblii cuate3 PHK. Tpancnsuus — 6uocuntes 6enka. KogupoBanue

aMUHOKHCIOT. Porb pubocom B GmocunTe3e Oenka

4.5

Hexnerounsle ¢opmbl xu3Hu — Bupychl. Mcropust oTtkpbitus BupycoB (.M. MBanoBckmii). OCOOEHHOCTH CTpPOCHHS U
KHU3HEJEATeNbHOCTH BHUpYcoB. bakrtepnodaru. bonesnu pacTeHuii, )KMBOTHBIX M YeJIOBEKa, BbI3bIBa€Mble BHUpycamu. Bupyc

ummyHoedunuta genoseka (BMY) — Bo3oyaurens CIINa. IlpodunakTika pacpocTpaHeHHst BUPYCHBIX 3a001eBaHHIA

Pa3mMHOKeHNE M MHIMBUIYaJIbHOE Pa3BUTHUE OPraHU3MOB

5.1

KneTouyHsli UK, WU KU3HEHHBIN 1K kieTku. MaTepdasza u mutos. [Ipouecchl, nporekarmue B uHTepdase. Permmukarus —
peakuust matpudHoro cunre3a JJIHK. Ctpoenue xpomocom. XpoMoCOMHBIH HAOOp — KapuOTHN. [MTIIIOMIHBIN M TaruIOuIHBINA
XPOMOCOMHBIC Ha60pBI. XpOMaTI/II[BI. HI/ITOJIOI‘I/I‘IGCKI/IC OCHOBBLI pa3MHOKCHUSA U MHANBUAYAJIBHOT'O pa3BUTUSA OPraHU3MOB.

Henenue knerkun — muto3. Ctaauu Muto3a. [Iporeccsl, mpoucxoadiye Ha pa3HbIX CTaAUIX MHTO3a. BHOIOTrMYecKuil cMbICi

MHUTO3a

5.2

DopMBbI pa3MHOKEHHSI OPTaHU3MOB: 0ECIONIOe U MOJIOBOE. Bubpl 6€cronoro pa3MHOKEHUS: JAeTIeHHEe HAABOE, TOYKOBAHHUE OJTHO-
U MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHUE, BETeTaTHMBHOE pa3MHOXKeHHEe. lICKyccTBeHHOE KIIOHHMpOBaHUE OPraHU3MOB, €ro

3HA4YCHUEC I CCIICKIINH

53

[TonoBoe pa3MHOKEHHUE, €TO0 OTJIUYHS OT OECIOJIOTO.
Meiio3. Cramguu meriosa. Ilpomeccsl, mpoucxonasmue Ha cTaamsx Meiosa. [loBemenue xpomocom B meitoze. Kpoccunrosep.

buonornyeckuii cMBICII U 3HAYEHUE MeHo03a
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["amerorenes — npoiecc 00pa3oBaHus MOJOBBIX KJIETOK Y KUBOTHBIX. [0I0BBIE Jkee3bl: CEeMEHHUKH U snYHUKU. OOpa3oBaHue u
pa3BUTHE INIOJOBBIX KJIETOK — TaMeT (crepMaTo30u[, sileKiIeTka) — crepMaToreHe3 M ooreHe3. OcoOEHHOCTH CTPOEHUs

HﬁHCKﬂeTOK H CIICpMAaTO30HUO0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHAIbHOE pa3BUTHE (3MOpHoOreHe3). OTambl 3MOPHOHAIBHOIO PAa3BUTHS Y
MO3BOHOYHBIX XKHBOTHBIX: ApOOJICHUE, racTpyisiuus, opraHorenes. IloctamOpuonanbHoe pazBuTHe. THUIIBI TOCTIMOPUOHATIBHOTO
pasBUTHA: NpsiMOe, HempsiMoe (JIMYMHOYHOE). BiMsHue cpeisl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CHOCOOHBIE BBI3BIBATH
BpPOXKIAEHHBIE YPOJICTBA.

Poctu Pa3BUTHC paCTeHI/Iﬁ. OnTtorenes OBCTKOBOTI'O paCTCHUA: CTPOCHUC CCMCHH, CTA/IUU PA3BUTHA

HacneacTBeHHOCTh U U3MEHUYHUBOCTh OpraHnu3MOB

6.1

[Ipenmer u 3amaun reHeTUkH. Mcropust pa3BUTHs reHeTHKU. BKiiag poccHilcKuX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE I€HETHUKH.
Metonbl TeHeTHKH (THOPUI0IOTHYECKUN, IMTOTCHETHYECKUH, MOJIEKYJIIpHO-TeHeTHUecKni). OCHOBHBIE T€HETUUECKUE MTOHATHSI.

I'eneTnueckas CHMBOJIMKA, UCIIOJIb3yeMas B CXEMax CKpCH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJIEIOBAHUS IIPU3HAKOB, YycTaHOBIeHHble I. Menaenem. MoHOruOpuaHOE CKpellMBaHUE. 3aKOH
eanHo00pa3us THOPUIOB MEepBOro nokoseHus. I[IpaBuwio noMuHUpOBaHMS. 3aKOH pacUICIICHUs MPU3HAKOB. [ MIoTe3a YMCTOTHI
ramerT. [1oTHOE 1 HENOJTHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemuBaHue. 3aKOH HE3aBHCHMOTO HACJEOBAaHUS NPU3HAKOB. LluTOoreHeTMueckue OCHOBBI AMTHOPHIHOTO
CKpeIlMBaHuA. AHanusupylrouiee ckpenyBaHue. Vcronb30BaHne aHAIM3UPYIOLIETO CKPELIUBAHUSA AJIS ONPEACICHUS T'€HOTHIIA

ocoou

6.3

CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuerieHHOMY HacleJoBaHUIO reHoB. Hapyienue cueruieHus
TEHOB B pe3yJibTaTe KPOCCUHTOBEpa. XPOMOCOMHAs TEOpHs HACIIEICTBEHHOCTH. | eHeThueckue KapThl.
I'eneruka mona. XpOMOCOMHOE ONpEIENIeHHE Moja. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI. ['OMOraMeTHble M TreTeporaMeTHbIE

OpraHnu3MBbI. HaCHe,Z[OBaHI/Ie IIPU3HAKOB, CHCIIJICHHBIX C II0JIOM

6.4

M3MEeHYNBOCTb. BI/II[I)I N3MCHYHMBOCTHU: HCHACJIICACTBCHHAA W HACJICICTBCHHAs. Ponw CpCabl B HGH&CJ’IGILCTB@HHOﬁ HN3MCHYHMBOCTHU.

XapaKTepI/ICTI/IKa MOI[I/I(I)I/IKEU_[I/IOHHOI\;I N3MCHYHMBOCTH. BapI/IaI_[I/IOHHHﬁ pAA M BapuallMOHHAs KpHBasd. HopMa PCaKIMH MMPpU3HAKA.
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KonunuecTBeHHbIE U KaUeCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAN(PUKAITMOHHON H3MEHUYUBOCTH

6.5

HacnencTBeHHast, win reHOTHIMYECKas, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATHBHOM WM3MEHYMBOCTU. MyTalMOHHAs M3MEHYMBOCTh. Kiaccuukanus MyTauuii: TéHHbIe XpOMOCOMHBIE, T€HOMHbIE.
Yacrora u npuyuHbl MyTauii. MyTtarenHsle ¢akTopbl. 3aKOH FOMOJIOTMYECKUX PSIOB B HacleACTBEHHOM n3meHuuBoctu H.U.

Basuiiosa

6.6

I'eneruka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl TEHETHKH YeNOBEKA: TIE€HEAJIOTMYeCKUH, OJIM3HEIOBbI,
LIUTOTCHETUYECKUN, OMOXUMHMUYECKUN, MOJIEKYJSIpHO-TeHeTHUecKuid. COBpPEMEHHOE OINpese/ieHue T'€HOTHIA: IMOJTHOIC€HOMHOE
CEKBEHHUPOBaHME, TEHOTUIIMPOBaHKE, B TOM 4ucie ¢ noMoiubto [1I[P-ananusa. HacnencrBennsie 3a001eBaHus YeOBEKa: T€HHBIC
0ose3Hn, OOJIE3HW C HACJIEICTBEHHOW IPelpacnoiIokEeHHOCThIO, XpOMOCOMHbIe Oone3Hu. Comaruyeckue U TEeHEepaTUBHbIE
myTanuu. [IpuHIMIBI 310poBOrO 00pa3a >KW3HU, TUArHOCTUKH, NMPO(UIAKTUKUA U JICUEHHUs] FeHeTHYeCKUX OoJe3Heil. Meauko-
FeHeTUYECKOE KOHCYJIbTHPOBaHNE. 3HAUYCHNE METMIIMHCKON TeHETUKHU B TIPEJOTBPAIICHUH U JICYEHUH TeHETHYECKUX 3a00IeBaHUi

YCJIOBCKA

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

CCJ'ICKLII/I}I KaK HayKa U IIpo1eccC. 3apO)KI[eHI/IC CeNIeKIIUM U JoMecTukanusd. Yuenue H.. BaBunosa o HCHTpAaxX MPOUCXOXKIACHUSA U

MHOTO000pa3us KyJIbTYPHBIX pacTeHUH. [[eHTphI MPOUCX0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOpOIa, ITaMM

7.2

CoBpeMEHHBIE METOJABl CENeKIMA. MacCOBBIi W WHAMBHUIYAIBbHBI OTOOPHI B CENEKIMHW PACTEHUH H IKUBOTHBIX. OIleHKa
sKcTepbepa. bimskopocTBeHHOE ckpemuBaHue — WHOpuUAUHT. Yuctas muHusa. CkpeluBaHue YMCTHIX TUHUHM. ['ereposuc, wiu
rubpunnas cuna. HeponcTtBeHHoe ckpemuBanue — ayTtopuauur. OtmanéHHas rubpuamszanus U e€ ycnexu. VICKyCCTBEHHBIN

MYTArcHe3 U MOJYUCHUC MOJIMINIOUIOB. I[OCTI/I)KCHI/IH CCIICKIIMHU paCTeHI/II\/'I, JKUBOTHBIX U MUKPOOPTaHHU3MOB

7.3

buorexHomorust Kak OTpacib MPOU3BOACTBA. [ 'eHHas WHXeHepus. DTtambl co3nanus pekomOumHanTHOM JIHK m TpancreHHBIX
opranu3moB. Knerounas wumxeHepusa. Kierounele KynbTypbl. MHKPOKIOHAJIBHOE pPa3MHOXKEHHE pacTeHui. KiioHupoBanue
BBICOKOITPOIYKTHBHBIX CEIbCKOXO3IUCTBEHHBIX OPraHW3MOB. DKOJOTHYECKHEe W 3Thdeckue mnpodiembl. MO — reHerumuecku

MOIU(DHUIIMPOBAHHBIC OPTaHU3MBI
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11 KIJACC

Kon

IIpoBepsiemMblii 3JIeMEHT COiep:KaAHUS

DBOJIIOIIMOHHAS OMOJIOTUSA

1.1

DBOIIOLMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CunerenbcTBa ABOMIONKH. [1aJeOHTONOTHYECKUE: TIOCTIEA0BATEIBHOCTh TOSBICHUS BUJOB B MAJICOHTOJIOTHUYECKON JIETOMHCH,
nepexoausie Gopmel. buoreorpaduueckne: cxoacTBo U paznuuue GayH u ¢GIOp MATEPUKOB M OCTPOBOB. DMOPHOJIOTHYECKUE:
CXOJICTBA U Pa3NUYMs SMOPHOHOB PA3HBIX BUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AaHAJIOTHYHEIE,
PYAUMCHTAPHBIC OpraHbl, aTaBU3MBI. MOJIGKYJISIpHO-6I/IOXI/IMI/I‘~ICCKI/ICI CXOACTBO MEXAaHHU3MOB HACJIICACTBCHHOCTH W OCHOBHBIX

MeTabOIMYECKUX MyTell Yy BceX OpraHu3MoB

1.2

OBomonmonHas Teopus Y. [lapsuna. Ilpeanocbulkv BO3HMKHOBEHMs JapBHHH3MA. JIBIDKYIIME CHJIbI 3BOJIIOLUH BUAOB IO
JapBuHy (uM30BITOYHOE pa3MHOKEHHE TMPU OrPAHMYEHHOCTH PECypCOB, HeEOIpenenEéHHas HW3MEHUYMBOCTh, Oopnba 3a

CYIIIECTBOBAHKE, €CTECTBEHHBIH OTOOP)

1.3

Cunrernueckas teopus 3pomonnu (CTD) m ocHOBHBIE €€ mosokeHHs. MukposBomronus. [lomynsius kak eIWHWIIa BUIA H

9BOJJIIOIIMH

1.4

JBwxymue cuibl ((pakTopbl) HBOJIONMM BUAOB B HpUpoAe. MyTalMOHHBIA NPOLECC W KOMOMHATHUBHAs W3MEHYHUBOCTb.
[TonynsimronHbie BOJIHBI U apeid reHoB. M3omsmus u murpamus. EctecTBeHHBIH 0TOOp — HampaBIstomuid (HakTop ABOJIIOIHH.
®opMBbI €CTECTBEHHOT0 0TOOPA.

[Tprcnoco0neHHOCTh OPraHu3MOB Kak pe3ynbTar 3Bojtouuu. [Ipumepsl mpucnocobiieHuil y opranu3moB. ApoMopdosbl H
UANOAJANTALUH.

Bun u BuoobpazoBanue. Kpurepun Buga. OcHOBHBIE (hOpPMBI BUA000pa30BaHU: Teorpaduaeckoe, IKOJIOTUICCKOES

1.5

MakponsBosorusi. @opMbI 3BOTIOIUH: (HUIIETHYECKAs!, JUBEPTCHTHAsI, KOHBEPTreHTHAas, NapauienbHas. HeoOpaTtumocTs 3BoONMN
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Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 3eMIie

2.1

JloHayuHble TpeICTaBIEHUS O 3apOKIEHUU >KU3HU. HayuHble TuMmoTe3bl BO3HMKHOBEHMs >HM3HM Ha 3emile: aOuoreHes Hu
naHcnepMus. XUMHUYECKas SBOJIIOLMS. OKCIEPUMEHTAIBHOE IOATBEPKACHUE XMMHUYECKOM sBomonuu. HauvanpHble 3Tambl
ouonoruueckoit spomonuu. ['nnoresa PHK-mupa. IlepBbie kietku M ux 3Bomonus. @opMUpPOBaHUE OCHOBHBIX I'PYII KUBBIX

OpraHu3mMoB

2.2

Pa3Butne xu3Hu Ha 3emie mo spaMm u nepuojam. Karapxeil. Apxeiickas U mpotepo3oiickas 3pbsl. [lanmeosoiickas spa u eé
nepuoAbl: KeMOpPUNCKUN, OpJOBUKCKUN, CUIYpPUHCKUM, NEBOHCKHI, KaMEHHOYTOJbHbIM, mepMckuil. Me3o3oiickas spa u eé
[IEPUOBI: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaitHo3o0lickast opa U €€ nmepruoasl: NMajJeOreHOBbIN, HEOT€HOBBIM, AHTPONOT€HOBBIN. XapaKTEPUCTUKA KIMMATa U Fe€OJIOTMYECKUX
nporeccoB. OCHOBHBIE ATallbl 3BOJIOLMU PACTUTENBHOIO U JKUBOTHOTO MHpa. ApoMop(ho3bl y pacTeHUMH M KUBOTHBIX.

IlosiBiieHUE, pacuBeT U BBIMUPAHKUE IPYIII )KUBBIX OPraHU3MOB

23

Cucrema OpTraHU4YC€CKOI'0 MHpa KaK OTPaKCHHUEC 3BOJIFOLU. OCHOBHBIC CUCTEMAaTHUYCCKHE T'pyHIibl OpraHu3MOB

24

OBoIoIUs 4enoBeKa. AHTPOMNOJIOrUs Kak Hayka. Pa3BuTHe NpencTaBiIeHUM O MPOUCXOXKACHUU YelloBeka. MeToapl n3ydeHHs
anTpornoreses3a. CX0ACTBA U PA3IMYUs YEIOBEKA U JKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YETIOBEKA.
JBmwxymue cunbl (akTopsl) aHTpororenesza. HaciencrBeHHass H3MEHYMBOCTh U €CTECTBEHHBIM 0TOOp. OOIiecTBeHHbIH 00pa3

YKWU3HH, U3TOTOBJICHUE OPYIHUN TPY1a, MBIIUICHHE, PEYb

2.5

OCHOBHBIE CTaMM M BETBU HBOJIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek ymenblid, YenoBek mnpsMoxomasmmii, YemoBek
HeaHAepTalbckuii, YenoBek pa3yMHbIM. Haxolku HMCKOMAeMBIX OCTAaHKOB, BpeMs CYIIIECTBOBaHHWsS, 00JacTh pacHpoOCTpaHEHUs,

00BEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIus

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pachl: €BpoIeouHas (eBpas3uiickasi), HErpo-aBCTpaJiouaHas (PKBaTOpHAJIbHAs),
MOHIOJIOM/IHAsl  (a3uMaTCKO-aMepHKaHCKast). UepTbl NPUCHOCOOIEHHOCTH MPEJCTaBUTENIEH YeNOBEYECKHX pac K YCIOBHAM

CyILlleCTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kpuruka pacusma

Opranu3mMbl ¥ OKpYyKarolas cpeaa
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DKOJIOTHA Kak Hayka. 3aadyd U pa3febl dKOJOTruUu. MeToabl HKOJOTHUYECKUX HCCIEAOBAHUM. DKOJIOTHYECKOE MHUPOBO33PEHHE.

> Cpenbl 0OMTaHUSI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IYIIIHAs, [IOYBEHHAs!, BHYTPHOPTaHU3MEHHAs
32 Okonornueckue (akropel. Kiaccuduxanus skonorndeckux (akropoB: abUOTHYECKHE, OMOTHYECKHME W aHTPOIOTEHHBIE.
‘ [eiicTBre sKko10rnueckux (akTopoB HA OPTaHU3MBbI
13 AOGuoTtndeckue (HakTOphl: CBET, Temreparypa, BiIaKHOCTh. doromepuomusm. IIpucrnocobieHnss OpraHu3MOB K IEHCTBHUIO
. abuotnueckux GakTopoB. bruonorunyeckre puTMBeI
buotnyeckue ¢akropel. Buabl OHOTHYECKHMX B3aMMOACUCTBHI: KOHKYpPEHIMS, XHWIIHUYECTBO, MAPa3UTU3M, MYTYallu3M,
3.4 KOMMEHCAIIN3M (HaXJIeOHNYECTBO, KBAPTHPAHTCTBO), aMEHCAIM3M, HEHTpan3M. 3HAYCHHE OMOTHYECKUX B3aMMOJICHCTBHM IS
CYILIECTBOBAHUS OPraHU3MOB B IIPUPOTHBIX COOOIIECTBAX
35 DKOJIOrMYeCKHE XapaKTEpUCTUKU NOMyasuuu. OCHOBHBIE TOKA3aTeNd MOMYJISLUHU: YHUCIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTD,
. CMEpPTHOCTb, IPUPOCT, MUTpALMs. JJuHAMUKA YMCIEHHOCTHU HOMYJISALNN U €€ peryJsiius
4. Coo01recTBa ¥ DKOJIOTHUYECKHAE CUCTEMBI
a1 Coo0bmiecTtBo opranu3MoB — O6moreHo3. CTpyKTyphl OMOIIEHO3a: BHAOBAs, MPOCTPAaHCTBEHHAs, Tpoduueckas (numieBas). Buapl-
' noMuHaHThL. CBsI3M B OMOIICHO3€
Okosornueckue cuctembl (9kocucteMmsl). Ilonstme 00 »skocucteme u OuoreoneHoze. DyHKIMOHATbHBIE KOMIIOHEHTHI
HKOCUCTEMBI: MPOIYLEHThI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BellecTB M MOTOK 3HEPruu B 3KocucTteme. Tpoduueckue
4.2 (nmumeBble) ypoBHH 5KocucTembl. IlumeBbie menu u cetd. OCHOBHBIE IOKa3aTeIM HSKOCHCTEMBbI: OHoMacca, MPOIYKLHS.
OKOJIOTUYECKHE NHpaMUAbl: MPOIYKIUH, YHUCIEHHOCTH, Onomacchl. CBONCTBAa HKOCHCTEM: YCTOWYMBOCTb, CaMOPETYJISALMS,
pa3Butue. Cykueccus
43 [TpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMa XBOWHOTO MM IIUPOKOIUCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOO3IKOCUCTEMBI. bronornueckoe u Xo3siCTBEHHOE 3HAYEHUE arpO3KOCHUCTEM

1 ypOOIKOCUCTEM.
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buopasznoobpasue kak ¢aktop ycroiunBoctr s3kocucteM. CoxpaHeHHE OMOIOTHYECKOTO pa3HO0Opasus Ha 3emiie

Yuenue B.U. Bepnaackoro o Ouocdepe. I'panuipl, coctaB M CTpykTypa Oumocdepsl. XXuBoe BEMIECTBO M €ro (DyHKIUH.

Ocobennoctu Ouocepsl Kak rn00anbHOM 3KOocHcTeMBbl. [lMHaMuueckoe paBHOBeCcME W oOpaTHasi CBsi3b B Omocdepe.

4.4
KpyroBopoTsl BeniecTB 1 OMOT€OXMMHYECKUE ITUKIIBI AJIEMEHTOB (yTaeposa, a3ota). 30HAIBHOCTh Onocdepbl. OCHOBHBIE OMOMBI
CyIIN

45 YenoseuecTBO B Onocdepe 3emin. AHTPOIIOTeHHbBIE H3MeHEeHHsI B Ouocdepe. [ moGanbHbIe 3KOTOTHYECKHE MPOOTIEMBI.

OcHoBa paloHaIbHOIO YIPaBICHUS MPUPOIHBIMU PECYPCAMU U UX UCHOJIb30BaHueE. J{OCTHKEHUST OMOJIOTHH U OXpaHa MPUPOIbI
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOAUYECKHUE MATEPUAJIbBI UISA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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