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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo Ouonoruu nmist 10 — 11 kimaccoB (yriyOnieHHBIM ypOBEHb
uzydyeHusi) cocrtaBieHa Ha ocHoBe DPI'OC COO u npumepHoil paboueld HpoOrpamMmbl
npeIMeTHOW JNUHUM Y4eOHUKOB «JIuuus >xu3um» [laceunmka B.B., IllBemosa I'.I'.,
Edumonoit T.M. M.: Ilpocemenue / 2021. PabGouas mnporpamMmma cocTaBjieHa s
y4eOHHUKOB:

- yueOHHMK 1 oOmeoOpa3oBaTeNbHbIX opranu3anuii  «buonorus» 10 kiacc,
yrayosieHHsii ypoBeHb. [laceunuk B.B., IlIsenor I'.I'., E¢pumoa T.M. — 2 uzn. M.:
[Tpoceemenue / 2021;

- yueOHUK i1 oOunieoOpa3zoBaTenbHbIX opranu3auuid: «buomorus» 11  kiace,
yrayoneHubii ypoBenb. [laceunnk B.B., IlBenos I'.I'., Edumoa T.M. — 2 uzn. M.:
[Tpoceemienue / 2021.

B 2023-2024 yuyebGHOM TOay Ha yueOHBIM mpenmer «Ooumonorusi» B 10 u 11 kmaccax
BBIZIeTIeHO 110 3 yaca B Henento (1o 102 gaca B roj).

Pabouast nmporpamma pa3zpabotaHa Ha OCHOBE (perepaibHON MPOrpaMMBI.

[Iporpamma paspaboTraHa ¢ y4y€TOM aKTyaldbHBIX 3a7ad OOydYeHHUs, BOCHHUTAHHUS U
pa3BuTHs oOyvarouuxcs. [Iporpamma y4uThIBaeT yClIOBHs, HEOOXOIMMBIE ISl pa3BUTHUSA
JUYHOCTHBIX U MTO3HABATENIbHBIX KAYECTB O0YHAIOIINXCS.

[TporpamMma BKJIIOYaeT 0O0s3aTENbHYI0 YacTh Y4YeOHOTO Kypca, H3JIOKEHHYIO B
MPUMEPHON OCHOBHOM 00pa30BaTEIbHOW MpPOrpaMme Mo OMOJIOTMH HAa YPOBHE CPEIHETO
o01ero o0pa3oBaHusl.

B cucreme ecrecTBEHHO-HAy4yHOro oOpa3oBaHMsI OWOJIOTHS Kak y4eOHbIM MpeaMer
3aHMMAEeT Ba)XHOE MECTO B (POPMHUPOBAHUM HAYYHOH KapTHUHBI MHUpPA, IKOJIOTUYECKOIO
CO3HAHMSI; LIEHHOCTHOTO OTHOILIEHUS K JKMBOM MPHUPOJE U YEJIOBEKY; COOCTBEHHOM
MO3ULMHU TO OTHOUIEHUIO K OHOJIOrM4eckoil uHdopmanuu, MoixydaeMoil U3 pa3HbIX
HMCTOYHHKOB.

OcBoeHue mporpaMMbl MO OWOJIOTHH O0ECTeYnBacT OBJIAJCHHE OCHOBAMHU Y4eOHO-
UCCJIEIOBATENbCKOW  JEATENbHOCTH, HAyYHBIMH METOJAMHM  PEIICHUS  Pa3IMYHbIX

TCOPCTUICCKUX U MPAKTHYCCKHUX 3aaa4.



N3yyenne Owosiormu Ha YriayOJIEHHOM YypOBHE OPHUEHTHPOBAHO Ha TMOJTOTOBKY K
MOCJIEeyIoNeMy  MPOPECCHOHATBHOMY  00pa30BaHUIO, pPAa3BUTHC HWHAWBHUIYATBHBIX
CIocoOHOCTeH o0yuaromumxcs myTém 6oJiee TiIy0oKoro, yeM MmpeaycMaTpuBaeTcs 0a30BbIM
YpOBHEM, OBJIQJICHUSI OCHOBAMH OHMOJIOTHH M METOJIaMU M3YYEHUSI OPTaHUIECKOTO MUPA.

N3yuyenue Ouosnorum Ha yriyOJIEHHOM YypOBHE OO€CleYMBaeT: MPUMEHEHUE
MOJIYYCHHBIX 3HAHUM U1l pElIeHUs] MPAKTHUYECKUX U Y4eOHO-UCCIEeI0BATENbCKUX 3a/1ay,
YMEHUE CHCTEMAaTH3UPOBAaTh M 0000IIATh IMOJyYEHHBIE 3HAHMS; OBJIAJICHUEC OCHOBAMU
UCCIIeIOBATEILCKON JIEATEIbHOCTH OHOJIOTMYECKON HANpaBICHHOCTH W TIPaMOTHOTO
ohOopMIICHUS TTOJTYYEHHBIX PE3yJIbTaTOB.

N3yuenne mpeaMera Ha yrIyOJEHHOM YpOBHE T03BOJisieT (OpPMUpOBATH Y
oOydJaronuxcsi yMEHUE aHaJIM3UPOBaTh, MPOTHO3UPOBATh M OIEHUBATH C TMO3UIUU
AKOJIOTMYECKON O€30MaCHOCTU MOCIEACTBUS ACATEILHOCTH YEIOBEKA B DIKOCUCTEMAX.

Ha yrnmy6nénnom ypoBHe u3ydenue npenmera «buonorus» B yactu GopMUpPOBaHUS Y
oOy4Jaronuxcsi HAy4YHOr0 MHUPOBO33PEHHUSI, OCBOCHHS OOIIEHAYYHBIX METOJO0B, OCBOCHUS
MPaKTUYECKOT0 MPUMEHEHUsI HayYHBIX 3HAHWUA OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SX C
npeaMeTaMu 001acTel €CTECTBEHHBIX, MATEMAaTHYECKUX U TYMaHUTAPHBIX HAYK.

KoHTponb Hag NeSITeNbHOCTBIO YHAIIUXCSl MPEANOJaraeTcs OCyIIeCTBISATh ¢ MTOMOIIIBIO
CJIENYIONIUX BHJIOB: TEKYIEro, MPOMEXYTOYHOTO, HCIHOJB3ysd Takue ¢GOpMbI, Kak
CaMOKOHTPOJIb, B3aMMOKOHTPOJIb, MPOBEPOUHbIE PAOOThI, WHAUBUAYAIbHBIM YCTHBIH U
(pOoHTATBHBIN OMPOCHI, 33/IaHUSI HA COOTBETCTBUE, C BHIOOPOM OTBETA, PACKPBITUE CMbICIIA
MOHSITUSL M €T0 TPUMEHEHHUE B 33JJTaHHOM KOHTEKCTE; BUJIbI pabOT, CBA3aHHBIE C aHATTU30M
TeKcTa (OTBETHl Ha BOIPOCHI, BCTABUTh MPOMYIICHHBIE CJIOBA, COCTABJICHHE IJIaHA);
TECTUPOBAHUE, JUKTAHTHI, MPOBEPOUYHBIE M CAMOCTOSITEIbHbIE paboThl. B TOM uucie
npoMmexxyTounas arrecranus (10 B — ycreiii ompoc, 11 B — tect B dopme EID)
MIPOBOAUTCS B CPOKH, YCTAHOBJICHHBIC KaJCHIAPHBIM rpadukoM B popme.

B cea3u ¢ HosviMu mpebosanuamu 6 pabouyro npocpammy ObLiU 6HeCeHbl Cledyoujue
USMEHEHUS:
11 knacc:

B pazoen «Ilonynayuonno-6uoo6oii ypogensy 6biiu 000asieHsl credyrouue memol:
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Kondoxkanbras mukpockonusi. ButainpHoe (MpKU3HEHHOE) H3yUYEHUE KIIETOK.

[ToHsiTHE O 3aBUCHUMOM M HE3aBUCHUMOW IEepeMEeHHOW. [lmaHupoBaHHE SKCIEPHUMEHTA.
[loctanoBka u mnpoBepka rumnote3. HyneBas rumore3a. I[lonstue BBHIOOpKH U €€
JIO0CTOBEpHOCTh. Pazbpoc B  Owonormyeckmx JaHHBIX. OIeHKa JTOCTOBEPHOCTH
NOJIYYEHHBIX pe3yJbTaToB. [IpUUMHBI MCKaXEHUs PEe3yJbTaTOB SKcnepuMeHTa. [loHsaTue
CTaTUCTUYECKOTO TECTA.

[Ipaktnueckas padora

«Mcnonb30BaHUE PA3TUYHBIX METOJOB MIPU U3YUEHHUH KUBBIX CUCTEM.

«M3yyenne MeTONOB KIETOYHOM Ouonoruu (Xxpomarorpadusi, saekTpodopes,
muddepenunansHoe neHTpudyruposanue, [ILP)».
Motopusie Oenku.. CexBenupoBanue JIHK. Metoapl reHomuku. TpaHCKpUIITOMHKH,
npoTreoMuku. CTpyKTypHasi OUOJ0THs: OMOXUMHUUYECKHE U OMOPU3NUECKUE UCCIICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl OuoMolieKkyin.MojenupoBaHue CTPYKTYypbl U
byHKIMI OMOMOJIEKYT U WX KOMIUIEKCOB. KoMmblOTEepHBINM JW3aliH W OpraHUYeCcKui

CHHTC3 6I/IOMOJ'ICKYJ'I 1 UX HCHIPUPOAHBIX aHAJIOTOB.

COVID-19, connanbHble 1 MEAUIIMHCKHUE MTPOOIEMbI
[lepBrUYHBI CHHTE3 OPraHUYECKHX BEIIECTB B KJIETKE. .AHOKCUTCHHBIA U OKCUT€HHBIN

dborocunTe3 y Oakrepuil. CBeTOCOOHMpAIOIINE MUTMEHTHI M MUTMEHTHI. .DOTObIXaHUE,

C3-, C4- u CAM-tunsr potocunTesa.

buonndopmaTuka: uHTErpaIus u aHaiau3 OOJBIITNX MacCHBOB («bigdata») CTPYKTYpHBIX
Oouosiornyeckux naHHbIX. HanoTexHomoruu B 6uosioruu u meauiue. [lporpammupyemeie
¢bynkunn 6e1xoB. CriocoObl JOCTaBKH JIEKAPCTB.

OyHKIMOHAIbHAS TeHOMHMKA. MexaHu3mbl mnponudepanuu, AupdepeHIupOBKY.

«udposas kneTkan— OMOMHPOPMATUYECKHE MOJETH (PYHKIIMOHUPOBAHUS KIETKH.

JlaGopaTopHbIe U MPaKTHYECKUE pabOTHI:

2.J1abopatopHast pabora «VcciaegoBaHue HYKJIECHHOBBIX KHUCJIOT, BBIACICHHBIX W3
KJIETOK Pa3IUYHBIX OPTAHU3MOBY.

[IpakTuueckas padota «3ydeHrne CBOMCTB KJIETOUYHON MEMOpaHbI.
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[Tpaktrueckas pabora «3ydeHue ABMKSHUS ITUTOILIA3MBI B PACTUTEIBHBIX KIETKAX).

JlaGopaTopHass paborta «M3ydeHne KaTaJIUTUYECKONW AaKTUBHOCTH ¢epMeHTOB (Ha
IpUMEPE aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHass pabota «M3ydyeHue (HEpMEHTATUBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHas paborta «CpaBHEHHE MTPOIIECCOB (POTOCUHTE3a U XEMOCHHTE3a».

JlaGoparopHas pabota «CpaBHEHHE POLIECCOB OPOKEHUS U JIBIXaAHUSD.

[Ipaktruueckas pabora «Co3nanue MOJEIHN BUPYCa.

JlabopaTopHas pabora «l3ydeHre XpoMOCcOM Ha TOTOBBIX MUKPOIIPEapaTax»
JlaboparopHas pabota «BrIsiBIeHHE U3MEHUUBOCTH Y OCOOEH OJTHOTO BUJIA»
Jlabopatopnass pabora «lIpucrmocoOneHuss OpraHu3MOB W HUX OTHOCHTEIIbHAsS
11e71eCO00Pa3HOCTHY.

JlabopatopHas paborta «CpaBHEHHE BUOB IO MOPGHOJIOTHUECKOMY KPUTEPHION.

B pa3ges «kocucTeMHBI YPOBEHDb)» ObLIIM 100aBJICHBI CJIEYIOLINE TEMbI:

HamnonanpHble  WHPOPMAIMOHHBIE  CHUCTEMBI, OOECIEUMBAIOIIKME  JOCTYH K
uH(}OpPMAIUU 110 COCTOSIHUIO OT/ACNIbHBIX BUIOB U dKocucTeM. OCHOBBI SKOPEAOMIUTAIINH
AKOCHUCTEM U CIOCOOOB OOpPHOBI € OMOMOBPEXKACHUSAMU. PEKOHCTPYKIMS MOPCKUX H
Ha3eMHBIX YKOCUCTEM.

JlaGoparopHas pabota «M3ydueHne MeTo10B PKOJOTHUECCKUX UCCIICIOBAHUI)

JlaGoparopHas paboTa «BrbIsiBIeHHE NPUCTIOCOOJEHUM OPTaHU3MOB K BIIMSIHUIO CBETa».

JlaGoparopHas pabora «BBIsSBICHHE TMPHUCIIOCOONICHUN OPraHU3MOB K  BIIUSHUIO
TEeMITepaTyphI».

JlaGopatopHass paboTa «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHUM M3 Pa3HbIX MECT
oOUTaHUs.

JlaGopartopnas padota «IIprcnocoOseHust CeMsIH PACTEHUN K PacCeICHUIO.

[Ipaktrueckas pabora «3ydyeHue u onvcanue ypOOIKOCUCTEMBIY.

JlabopaTtopHas pabota «M3yueHune pasHOOOpa3usi METKUX MOYBEHHBIX UJICHUCTOHOTHX
B Pa3HBIX SKOCHCTEMaX).

JlabopaTtopHas pabora «M3ydeHue TKaHEH pacTeHUI».
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JlabopaTtopHas pabota «/3ydeHne TKaHEel )KUBOTHBIX).

JlaGoparopHas padota «M3ydyeHue opraHoB IIBETKOBOTO PACTEHUS.

JlabopatopHas pabora  «V3ydyeHHe CTpOEHHUs TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckass pabora «BbisgBieHHE NMPU3HAKOB CXOJICTBA 3apOJbIIIEH MO3BOHOYHBIX
AKUBOTHBIX).

JlaGoparopHas pabota «CTpoeHHE OPraHOB Pa3MHOKEHUS BHICIIUX PACTCHUN».

JlabopaTtopHas paborta «/[po3oduia kak 00bEKT TeHEeTUYECKUX UCCIICTOBAHUI.

[IpakTueckass padorta «lM3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPEUIUBAHUS Yy
IpO30(HIIBI

[Ipaktuueckass pabora «M3ydeHue pe3yabTaTOB AUTHOPUIAHOTO CKPEIIMBAHUS Y
JPO30(UITBD.

JlabopatopHas pabora «McciemoBaHue 3aKOHOMEPHOCTEM  MOIU(MUKAITMOHHOU
n3MeHunBoCcTU. [locTpoeHre BapuallmOHHOrO psila U BapUallMOHHOW KPUBOW.

[Ipaktrueckas pabora «MyTtauuu y Apo30(puiibl (Ha TOTOBBIX MUKpPOIIpEnaparax).

[Tpaktrueckas pabora «CocTaBiieHHE U aHAJIU3 POJOCIOBHOI.

JlabopaTtopHas pabota «M3yueHue copToB KyJbTypHBIX PACTEHUN M TMOPOJ TOMALIHUX
KUBOTHBIX).

JlaGoparopHas pabota «M3ydeHne MeTo10B CEJISKITUU PACTCHUI.

[Ipaktruueckas padora «IIpuBHUBKa pacTeHUII».

Okckypensi «OCHOBHBIE METO/BI U JOCTHXKEHUS CEJIEKIIMN PACTeHUM U >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCTIBITATENbHBIA Yy4YacTOK, B
TEIJIMYHOE XO35MCTBO, B JIADOPATOPHIO arpOYHUBEPCUTETA WU HAYYHOTO LIEHTPA)».

JlabopaTtopHas pabota «/3ydeHre 00bEeKTOB OMOTEXHOIOTHI.

[Ipaktuueckas padora «lloydeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

DKckypcust «bUOTEXHOIOTUsI — Ba)KHEHIIash MPOU3BOAUTENbHASL CHJIA COBPEMEHHOCTHU
(HA OMOTEXHOJOTHYECKOE IIPOU3BOJICTBO)».

B pa3nen «buocgepHbiii ypoBeHb)» ObLIM 100aBJI€HbI CJEAYIOLINE TEMbI:

JlaGopaTopHbIe ¥ MPaKTHYECKUE padOTHI



BuptyansHas naboparopnas pabota «MopaenupoBanue omnbiToB Musuiepa—IOpu mo
M3YYEeHHUIO a0MOTEHHOTO CUHTE3a OPTaHMYECKUX COSAMHEHUN B TIEPBUYHOM aTMochepe».

JlabopaTopHass pabota «M3yueHHe U ONMHMCAHME MCKOMAEMBbIX OCTAaTKOB JAPEBHUX
OpraHU3MOB).

[Ipaktuueckass pabora  «M3ydeHue OCOOEHHOCTEH CTpOEHUSI PACTEHHM pa3HBIX
OTJZICIIOBY.

[Ipaktrueckass pabota «M3yuyeHne OCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
AKUBOTHBIX).

JlaGoparopHas pabota «M3ydueHue OCOOCHHOCTEHl CTPOEHMSI CKelieTa 4YeloBeKa,
CBSI3aHHBIX C TPSIMOXOXKJICHUEM.

[Ipaktuueckas pabora «l3ydeHue 3KOJIOTUUECKHUX afanTaliii YeT0BEKay.

«IKCKypcusi B TUIIUYHBIA OuoreoneHo3 (B 1yOpaBy, O€pe3HSK, €JIbHHUK, Ha
CYXOJOJBHBIN WM TOMMEHHBIH JIyT, 03€p0, OOJIOTO).

«IKCKypCHs B arpodKocucTeMy (Ha MoJie WIK B TEITUYHOE XO3SHUCTBO)».

O0mas xapakrepucTuka y4eOHOro mpeaMera. B cucreme eCTeCTBEHHO-HAyYHOIO
oOpazoBaHusi OHWOJOTHMA KakK y4eOHBIM TIpeIMET 3aHMMaeT BaXHOE MECTO B
(dhopMUpOBaHUM: HAYYHON KapTUHBI MUPA; PYHKIIMOHATILHONW TPAaMOTHOCTH, HEOOXOIUMOM
JUTSI TIOBCEJHEBHOM KW3HHM, HABBIKOB 3/I0POBOTO M 0O€30MacHOrO JUisi dYeloBeKa U
OKpyXXarolied cpeapl o00paza KHU3HU; DKOJOTMYECKOTO CO3HAHUS; LEHHOCTHOTO
OTHOIIICHUSI K >KMBOW MPUPOJIE M YEJTOBEKY; COOCTBEHHOW MO3UIMU MO OTHOIIECHUIO K
Oouonornyeckor nHPOpPMAIIKH, MOTYyIaeMOM U3 pa3HbIX UCTOYHUKOB. M3yuenue Onomoruu
co31a€T ycaoBus 1ist POPMUPOBAHUS Y O0YUaAIOIIUXCA UHTEIUIEKTYaIbHbIX, TPaXKIaHCKHUX,
KOMMYHUKAIIMOHHBIX ¥ MHPOPMAITMOHHBIX KOMIIETEHIIUM.

N3yuenune kypca «buonorus» B crapiiei MIKOJIE HATPABICHO HA PELICHUE CIEAYIOIIUX
3ajau:

1) dopmupoBaHrUe CUCTEMBI OMOJIOTMYECKHX 3HAHWM KaK KOMIIOHEHTa €CTECTBEHHO-

HAY4YHOU KapTUHBI MUDA;



2) pa3BUTHE JHMYHOCTH OOYYAIOIIMUXCS, HMX HWHTEIJICKTyaJlbHOE M HPABCTBEHHOE
COBEpIICHCTBOBaHHE, (POPMHUPOBAHHWE Y HUX TyMAaHUCTUYECKUX OTHOIICHUH W
HKOJIOTUYECKH 1IE€JIECO00PA3HOr0 MOBEACHUS B OBITY U TPYJIOBOM NESITEIbHOCTH;

3) BbIpaOOTKa MOHUMAaHHSI OOUIECTBEHHON NOTPEOHOCTH B Pa3BUTUN OMOJIOTHH, & TAKXKE
dbopMHUpOBaHME OTHOIICHHS K OWOJOTMM Kak K BO3MOXHOW oOmactu Oyxayiien
PAKTUYECKOM eI TeIbHOCTH.

Heau Ouomornyeckoro oOpa3oBaHMs B cTapuiell Imkoje (OpPMyIUPYIOTCS Ha
HECKOJIBKHUX YPOBHSIX: IJI00ajJbHOM, METANpeIMETHOM, JIMYHOCTHOM M TPEIMETHOM, Ha
ypOBHE TpeOOBaHMIA K pe3yIbTaTaM OCBOCHUS COACPKAHUS MPEAMETHBIX TPOTPAMM.

['oGanbpHbIE 11U OMOJIOrMYECKOr0 00pa30BaHUs SBJISIIOTCS OOUIMMHU I OCHOBHOW U
CTapuiel MIKOJIbI U OINpPEAENAIOTCA COLUAJbHBIMU TpPEeOOBAHUSMH, B TOM YHCIIE
M3MEHEHHEM COIMAILHOW CUTYaIlMH Pa3BUTHS — POCTOM MH(OPMAIIMOHHBIX TEPErpy30K,
M3MEHEHUEM XapaKTepa U CIOCOOOB OOILIEHUS M COLUAIbHBIX B3aUMOJEHCTBUIN (0OBEMBI
U CIOCOOBI MOMy4YeHHs] HMHPOpPMAlUU MOPOXKIAIOT PSA  OCOOCHHOCTEM pa3BUTHS
COBPEMEHHBIX TOJPOCTKOB). Hanbonee MpoayKTHBHBIMU JUIS PEIICHUS 3a/ad Pa3BUTHS
MOJIPOCTKA SABJIIOTCS COLIMOMOpajbHasi U MHTEIUIEKTyallbHasl B3pOCIIOCTb.

[Tomumo »3TOrO, THOOANBHBIE TIENW (OPMYIUPYIOTCI C YYETOM PACCMOTPEHHS
OMOJIOTUYECKOTO 00pa30BaHuUs KaK KOMIIOHEHTA CHCTEMbI 00pa30BaHUsI B 1I€JIOM, TIOITOMY
OHU SIBJISIFOTCA Hanbosiee 0OLUMH U COLIMAIbHO 3HAUUMbIMH.

C yu€roM BBIIICHa3BaHHBIX TMOAXOAOB TJOOATBHBIMU UEIAMU OUOI02UYECKO20
00pazoeanusn A6AAIOMCA:

— comuagu3anus oO0yJaromuxcs KaK BXOXKIECHHE B MHUP KYyJIbTYphl U COIIHMAIBHBIX
OTHOIICHUH, 00ECTIEUNBAIOIICe BKIIOYCHUE YYAIUXCS B Ty WM HHYIO Tpymnmy 5 imbo
OOLIHOCTh — HOCUTENS €€ HOPM, LIEHHOCTEH, OpHEeHTallUl, OCBaMBAaEMBIX B IpPOLECCE
3HaKOMCTBA C MUPOM >KMBOW TIPUPO/IBI,

— MnpuodlIeHHe K I[I03HABaTEJIbHONW KyJIbType KaK CHCTEME I03HaBaTeJIbHBIX
(Hay4YHBIX) IIEHHOCTEH, HAKOIUIEHHBIX 00IIECTBOM B chepe OMOIOTHIECKON HAYKH.

[Tomumo »sTOro, Oumosoruueckoe oOpa3oBaHHE Ha CTaplied CTYNEHU NPU3BAHO

00eCIeYnTh:;



— OPMEHTALMI0 B CUCTEME 3THYECKHX HOPM M LIEHHOCTEHM OTHOCUTEIBLHO METOJOB,
PE3yNbTATOB U JOCTH)KEHUI COBPEMEHHON OMOJIOTUYECKON HAYKU;

— Ppa3BUTHE II03HABATEJBHBIX KAadeCTB JIMYHOCTH, B TOM YHCIE ITO3HABATEIBHOIO
UHTEpeca K H3YYEHHUIO OOLIMX OMOJOrMYECKHX 3aKOHOMEpPHOCTEHl M camMoMy MpoLeccy
HAy4HOTI'O ITO3HAHHUS;

— OBJIAJICHUE y4eOHO-103HaBaTEIbHBIMU " LIEHHOCTHO-CMBICIIOBBIMHU
KOMIIETEHTHOCTSIMU A1 (DOPMHUpPOBAHHUS TO3HABATEIIbHOW W HPABCTBEHHOW KYJIBTYPHI,
HAyYHOTO MMPOBO33PEHMSI, a TAK)KE€ METOJO0JIOTMEW OHOJIOTMYECKOTO 3KCIEpUMEHTa U
AJIEeMEHTapHBIMU METOIaMH OMOJIOTMYECKUX HCCIIEOBAHUM;

— (opMupoBaHHE IKOJOTHYECKOTO CO3HAHUS, LEHHOCTHOTO OTHOLICHMS K >KMUBOHN

MIPUPOJIE U YETIOBEKY.

Mecro kypca Ouosiornu B y4yeOHOM mJaHe. KoinuecTBO 4YacoB, OTBOJAMMOE Ha
U3ydeHue OMOJIOTMHM B CTaplleid IIKOJE, 3aBUCUT OT y4eOHOro IJiaHa, YTBEPKIEHHOTO
oOpa3oBarenpHOl opraHuzauuen. JlanHHas pabouas mnporpaMma paccuuTaHa Ha
MPOBEICHHE 3 YacOB KIJIACCHBIX 3aHATHI B HEJCNIO MPU U3YUYCHHUH IpEAMETa B TCUCHHE
nByx Jsietr (10 m 11 wmaccel). OOmiee yucio ydeOHBIX YacoB 3a 2 Toja OO0ydeHHs
coctapisieT 210 4, u3 Hux 105 9 (3 u B Hegeno) B 10 kmacce, 105 1 (3 4 B Henento) B 11
KJ1acce.

Kypcy Ouonoruu Ha CTymeHU cpeaHero oOIero o0pa3zoBaHUsl MPEAIIECTBYET KypC
OMONIOTHH, BKJIIOYAIONIANA JJIEMEHTApHBIE CBEIEHHUS OO0 OCHOBHBIX OHMOJIOTHUYECKHUX
oowektax. CopepkaHne Kypca OHWOJOTHHM B OCHOBHOWM IIKOJE CITY)KHT OCHOBOM JIJIst
M3Y4YCHUS OOMMX OHMOJOTHYCCKUX 3aKOHOMEPHOCTEH, TEOpHi, 3aKOHOB, THIIOTE3 B
cTapmied ImKoJie, TJe ocoboe 3HaYeHUE MPUOOPETAIOT  MHUPOBO33PECHUYECKHUE,
TEOPETHUCCKHUE TIOHSTHSI.

Takum oOpaszoM, cojepkaHue Kypca OHOJIOTMM B CTaplied IKoyie Oojee IMOJHO
pacKphIBaeT OOIIHMEe OMOJIOTHMYECKHE 3aKOHOMEPHOCTH, MPOSIBISIONIMECS Ha Pa3HbBIX

YPOBHSIX OpTraHU3alUN )KUBON IPUPOBI.



COAEPKXAHUE KYPCA BUOJIOT'AN

buosiorust kak KOMILUIEKC HayK O KMBOW mpupoje buosiorusi kak KOMIUIEKCHasi Hayka.
CoBpeMeHHbIe HampaBiieHus B Ouonoruud. CBsi3b OHOJOTHU C JIPYTUMU HayKaMHU.
BrinonHenne 3akoHOB (M3UMKM M XUMHUU B XKuBOW mnpupoae. CUHTE3 ecmecmeeHHO-
HAyyHo20 U COYUOSYMAHUMAPHO20 3HAHMS HA COBPEMEHHOM JTamle pPa3BUTHUS
nuBuiau3anuu. [Ipaktnueckoe 3HaueHHE OMOJIOTMUECKUX 3HAHUI.

buonornyeckue cucreMbl Kak mpeaMeT u3ydeHus Owonornu. OCHOBHBIC MPUHITUITHI
OopraHu3alui 1 (PYyHKIMOHUPOBAHMS OMOJOTUYECKUX CUCTEM. buojormyeckue cuctembl
pPa3HBIX YPOBHEHN OpraHU3aIlUH.

['unoTe3bl U TeOpuHU, UX PoJib B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYUYHOMU
KapTHHbl ~MHpa. MeTOoApl HAYYHOIO I[O3HAHUSA  OPraHMYEeCKOro  MHpa. IKC
MEpUMEHTAIbHBIE METO/Ibl B OMOJIOTHUH, CTATUCTHYECKAst 00pabOTKa JaHHBIX.

CtpykrypHble 1 QyHKINOHAJIbHbIE OCHOBBI KU3HU

MonekynsipHble OCHOBBI JKM3HUA. MaKpO3JIEMEHThI 1 MUKpPOAJIeMEHTHI. Heoprannueckue
BemiecTBa. Boaa, e€ posb B xkuBol npupoae. 'mapodunbHocTh U 8 ruapodoOHOCTH. Pob
MHUHEPAIBbHBIX COJied B KieTKe. OpraHMYecKUe BEUIECTBA, MOHATHUE O PETYISPHBIX U
HEpEeryJApHbIX Ouomonumepax. YrieBoAsl. MoHocaxapuibl, OJUTocaxapuyibl U
noymucaxapuabl. OyHKuUKM yrineBoaoB. Jlunuael. OyHkunu JunuaoB. benkn. OyHKIuun
oenkoB. Mexanusm nedictBust pepmentoB. Hyxnewmnoswie kucnotel. JIHK: crpoenue,
cBoiicTBa, Mecrononoxenue, (ynkuuu. PHK: crpoenue, Bunabl, ¢yHkmun. ATO:
cTtpoenue, GyHkuuu. Jlpyrue opraHuueckue BellecTBa KJIETKU. HaHoTexHonoruu B
OMOJIOTUH.

Kinerka — cTpykTypHasi ¥ GyHKIIMOHAIbHAS €IUHUIIA OpTaHu3Ma. Pa3BuTre MUTOIOTUH.
CoBpemMeHHbIE METO/bl M3Yy4YeHUs KIeTKU. KieroyHass Teopusi B CBETE€ COBPEMEHHBIX
JAHHBIX O CTPOCHUU U (YHKIUAX KJIETKU. Teopusi cumOuoreHesa. OCHOBHBIE YacTH U
opraHou bl kinetku. CTpoenue u GpyHkiuu ouonornyeckux MeMmoOpan. [lutomnasma. Aapo.
Ctpoenne u ¢GyHKIMH XpomMocoM. MeMOpaHHBIE W HEMEMOpPAaHHBIE OPTAHOWIBI.
[urockener. BxitodueHusi. OCHOBHBIE OTJIWYUTENIbHBIE OCOOCHHOCTH KJIETOK MPOKAPHOT.

OTnuuuTensHble 0COOCHHOCTH KIIETOK DYKapHOT.
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Bupycet — nHexnetounas ¢opma xu3Hu. CriocoObl Tiepeiadyi BUPYCHBIX UHGEKIHA 1
Mepbl TpodUITAKTUKN BUPYCHBIX 3a00eBaHmil. Bupycosorus, e€ mpakTuueckoe 3HaUeHHE.

Knerounsiit metabonu3zM. depMeHTATHBHBIA XapakTep peakiuii oOMeHa BEIlECTB.
DTamnbl YHEPreTHIECKOTO OOMeHa. A’poOHOEe W aHa’dpoOHOE NbIXxaHue. Pojb KIETOYHBIX
OpraHOMJIOB B TMpOIlECCaX HHEPreTUYeCKOro obOMeHa. ABTOTPOpBI U TeTepPOTPOPHI.
®dotocunTe3. Pa3bl hoToCHHTE3a. XEMOCUHTES.

HacnenctBennas mHbopmarnus u e€ peanmzaius B KieTke. [ €eHETHUEeCKU KO, €ro
CBOMCTBA. DBOJIIOLUSA NpPEACTaBIeHU O reHe. COBpEMEHHBIE MPEICTABICHUS O T€HE U
reHoMme. bruocuHTte3 Oeiika, peakliMi MAaTpUYHOrO CUHTe3a. Perymsauus paboTbl T€HOB H
MpoIieccoB OOMEHa BEIIECTB B KIETKE. ['@HHash WH)XEHEpHUsi, T€HOMHKA, MPOTCOMHMKA.
Hapyiienne OMOXMMHUYECKHMX TMPOIECCOB B KJIETKE TOJ BIMSHUEM MYTareHOB U
HAPKOTE€HHBIX BEIIECTB.

Knerounsiii mukin: untepdaza u aeneHue. Muto3, 3Hau€HHE MUTO3a, (Pa3bl MHUTO3a.
ComaTtnyeckue W TOJIOBBIC KJICTKH. Meio3, 3HaueHue Meiosa, (a3el melosa. Meiio3 B
KU3HCHHOM LIMKJIE OpraHn3MoB. @DOpMUPOBAHUE MOJIOBBIX KJIETOK y IIBETKOBBIX PACTEHHI
Y TMO3BOHOYHBIX JKMBOTHBIX. Peryismus neieHus KIETOK, HapyLIEHUs PEryJsiiud Kak
npu4rHa 3a00eBaHuid. CTBOJIOBBIE KIETKH.

Opranusm

OcoOEHHOCTH OJHOKJIETOYHBIX, KOJIOHHAJIBHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB.
B3auMocBs3b TKaHEW, OpraHoB, CUCTEM OPraHOB KaK OCHOBA L[ETOCTHOCTH OpraHu3Ma.

[lutaHne W  NHIIEBApEHUE, JABWKEHUE, TPAHCIOPT  BELIECTB,  BBIICICHUE,
pa3apakuMoCTh. Perynsiivsi OCHOBHBIX TMPOILIECCOB, MPOUCXOIAIIMX B OpPraHU3ME.
[Tonnepsxanue romeocTasa, IPUHIIAI OOPATHOM CBS3H.

PazmHoxeHnne opraHu3smoB. becnoinioe u  1monoBoe  pa3smMHOXeHWE. J[BoMHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHU. Bubl ormioqoTBOpeHus y KUBOTHBIX. CIIOCOOBI
Pa3MHOXEHHUSI Yy pacTeHUl W *KUBOTHBIX. [lapTeHorenes. OHTOreHe3. DMOpHOHATBHOE
paszsuthe. [loctamOpuonansHoe paszputhe. [IpsmMoe u Hempsmoe pasButue. JKu3HEHHBIC
LIMKJIBI Pa3HBIX TPYIIN OPraHu3MoB. Peryinsiius WHIUBUIYadbHOTO pa3BUTHS. [IprudnHbI

HapyIlIeHUN Pa3BUTUSA OPTaHU3MOB.
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Hcropuss BOZHUKHOBEHUS M PAa3BUTHsS TE€HETHKH, METOAbl I'€HETHKH. | eHeTudeckue
TEPMHUHOJIOTHS U CUMBOJIMKA. ['€HOTHN U (eHoTur. BeposaTHOCTHBIN XapakTep 3aKOHOB
IEHETUKNA. 3aKOHbl HacCIeACTBEHHOCTH [. MeHaens M yClOBHS HMX BBIIOJHEHHS.
[{uTonornyeckue  OCHOBBI ~ 3aKOHOMEPHOCTEH  HAcleNOBaHUs.  AHaIM3Upyroliee
CKpeuiuBaHue. XpOMOCOMHasl TEOpHUsl HaciHeACTBEHHOCTH. CLEIUIEHHOE HacClelI0BaHHE,
KkpoccuHrosep.  Ompenenenne nona. CHemuieHHOE € IIOJIOM — HaclleIOBaHUE.
B3anmonencTBue  auieNbHBIX W HEAUIEIBHBIX TIEHOB. ['eHeTHYeckue  OCHOBBI
UHAUBUYAIIBHOTO pa3BUTHs. [ €eHETHUECKOE KAPTUPOBAHHUE.

['eneTrKa 4enoBeKa, METOAbI U3YUEHUs TEHETHKHN YeI0BeKa. PenpoiyKTuBHOE 310pOBbE
yenoBeka. HacnencrtBeHHble 3a00J€BaHUsl YEJNOBEKA, UX MNPEAyNpeKICHUE. 3HAYEHUE
TEHETUKH JUIsl MEAULUHBI, STUUECKUE aCIEKThl B 00JaCTH METUIIMHCKON T€HETUKH.

I'enotun m cpena. HenacnencrBeHHas n3MeHYMBOCTh. Hopma peakuwu mnpu3HaKa.
Bapuanuonusiil psa U BapuanuoHHas Kpusasd. HaciiencrBeHHass M3MEHUMBOCTBH. BubI
HACJIEJCTBEHHOW H3MEeHUMBOCTH. KomOuHaTHBHAas M3MEHYMBOCTb, €€ HCTOYHHKHU.
Myrannu, Buabl MyTauuid. MyTareHel, MX BJIMSHHE Ha OpraHu3Mbl. MyTanumum Kak
NpUYMHA  OHKOJIOTMYECKUX  3a0oseBaHuil. BHesgepHas  HAcleICTBEHHOCTb U
M3MEHYMBOCTh. DNIUTE€HETHKA.

Jomectukanus u  cenekuusA. LIeHTpel OOMalIHUMBAHUA JKUBOTHBIX UM LEHTPHI
IIPOUCXOKIECHUS KYJIBTYPHBIX pacTeHH. METOIbl CEIEKUNH, UX T€HETUYECKUE OCHOBBI.
HckyccTBeHHBIM OTOOp. YCKOpPEHHE M MOBBILIEHUWE TOYHOCTH OTOOpa C MOMOUIBIO
COBPEMEHHBIX METOJIOB T€HETUKU U OMOTEXHOJOTHH. ['eTepo3nc 1 ero Mcroyib30BaHuE B
celieKuuu. PacmmpeHune TeHEeTHMYeCcKOro pa3HooOpasus CeNeKIMOHHOTO Marepuana:
MOJIUTUIONAMSI, OTHANEHHAsT THOpUAN3aLMs, SKCIEPUMEHTAIbHBIA MyTareHes3, KJIe€TOYHas
WH)XEHEpUs, XpOMOCOMHasl MHKEHepusl, TeHHasi HHXeHepus. buo6e3onacHoOCTb.

Teopus 3BoI0HUN

Passutue sBomonmoHHslx uuaed. Hayunsle B3rmsaael K. Jlmawes m JK.-b. Jlamapka.
OpomonnonHas Teopuss Y. JlapBuHa. CBUAETENBCTBA HBOJIOLMM KUBOW MPUPOJIBIL:
MaJIEOHTOJIOTUYECKHUE, CPaBHUTEIBHO-AHATOMUYECKHE, AMOPUOTIOTHYECKHE,

ouoreorpaduyeckue, MOJEKYIIpHO-TeHeTHUeckue. Pa3BuTHe mpeacTaBiIeHUN O BHJIE.
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Bun, ero kpurepun. Ilomynsuus kak gopma CylecTBOBaHHUS BHUJA W KakK dJeMEHTapHas
eauHuna HBotonuu. CHHTETHYECKas TEOpHs ABOMIOUMU. MUKpPOIBOMIOLUSA U
MaKpO3BOJIIONMS. JIBUKYIIME CHUIIBI IBOJIIOIMH, UX BIUSHUE HAa TeHOGOH] MOIYJISIUU.
Jlpeiid reHOB W ciydYailHble HEHANpPAaBICHHBIE H3MEHEHHUs TeHO(MOHAA TOMYJISAIUH.
VpaBuenue Xapau—BaitnOepra. MonekynsipHO-TEHETUYECKUE MEXaHU3MbI 3BOJIIOIHH.
@opMBI  €CTECTBEHHOI0 OTOOpa: JBWKYINAs, CTaOMIM3HpYIOLIasi, JU3PYHTHUBHASI.
DKkosornueckoe u reorpaduaeckoe Buao0Opa3oBanue. HampaBiaeHuss U myTH 3BOIOINN.
@opMBI 3BOJIIOLMN: AUBEPreHIMsA, KOHBEPreHUINs, Tapajuiean3M. MexXaHu3Mbl aJarTaluil.
Kospomtonusa. Ponb 3BOMIOIMOHHONW TEOpUH B (DOPMUPOBAHUM €CTECTBEHHO-HAYUHOM
KapTUHBI MUPA.

MHoroo6pa3ue opraHu3MoB U IPUCIIOCOOIEHHOCTh OPIaHU3MOB K Cpe/ie OOMTaHMs Kak
pesynbrar  3Bomouuu. [lpuHuumnel  knaccupukanuu, cucremaruka.  OCHOBHBIE
CUCTEMAaTUYECKHE TIPYIIBl opraHudeckoro wmupa. CoBpeMEHHBIE MOAXOABI K
KJ1accu(pUKaIMyu OpraHu3MOB.

Pa3zBurne ;ku3Hu Ha 3emiie

MeTonpl JaTUPOBKK COOBITHI TPOIUIOrO, T€OXPOHOJOTUYECKasl IMIKaja. [ umoresb
MPOUCXOXKJIECHUS >XKU3HM Ha 3emiie. OCHOBHBIE ATambl 3BOJIOLUU OHOcepbl 3eMilH.
KitoueBbie cOOBITHS B DBOJIIOIMU PACTEHHM M >KHUBOTHBIX. BhIMUpaHHE BUIOB U €TO
MIPUYUHBI.

CoBpeMEHHBIE TNPENCTABIECHUS O MPOUCXOXKICHUM YeloBeKa. (CHCTeMaTH4ecKoe
MIOJIOXKEHUE YEJIOBEKAa. OBOJIOLMA 4enoBeka. MakTopbel 3BOJIOLMM 4eJoBeKa. Pacel
YEJI0BEKA, UX MMPOUCXOKICHUE U €TUHCTBO.

Opranusmsbl U OKpYysKaouias cpeaa

Okosnornueckre (HakTOpbl M 3aKOHOMEPHOCTH WX BIUSHUS HA OPraHU3MBI (TIPUHITUTI
TOJIEPAHTHOCTH, JTUMUTHUpYIOIIKE (pakTopsl). [IpucnocobieHnns OpraHu3MoB K JEHCTBUIO
AKOJIOTHYECKUX (pakTopoB. buonormueckue putMmbl. B3aumMoaeHCTBHE SKOJIOTHYECKHUX
(bakTopoB. DKOIOrMYECKas HUIIA.

buoreonenos. Jxocucrema. Komnonentsl 3xocucteMsl. Tpoduueckue ypoBHU. Turbl

numeBblx neneu. [lumesas cers. KpyroBopoT BEmIECTB U MOTOK 3HEPTUH B DKOCHCTEME.
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buotnyeckne B3aMMOOTHOLIEHUS OPraHU3MOB B 3KocHcTeMme. (CBOHCTBA 3KOCHCTEM.
[IponykTuBHOCTh M OHMOMacca 3KOCUCTEM pa3HbIx TUIOB. Cykueccus. Camoperyssnus
skocucteM. [locneAcTBUst BAMSHUS  JIEATEIBHOCTH  YEJIOBEKAa HAa  AKOCHUCTEMBI.
HeoOxomumocTs  coxpaHeHust Ouopa3sHOOOpa3usi OSKOCHUCTEMBI. ATPOLIEHO3bI, HUX
OCOOEHHOCTH.

VYuenue B. U. Bepnaackoro o 6uocdepe, Hoochepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocheprr. Kommnonentsl 6mocdepbl u ux poib. KpyroBopoTsl BemecTB B Ouocdepe.
buorennas murpanust atoMoB. OCHOBHBIE OMOMBI 3eMJTH.

Ponb denoBeka B 6uocdepe. AHTponioreHHoOe BozaelcTBue Ha Ouocdepy. Ilpuponnsie
peCypchl U palMOHAIbHOE NPHUPOAOIIONb30BaHue. 3arps3zHeHne ouocdepsl. CoxpaHeHue
MHOrooOpas3usi BHJIOB Kak OCHOBa YyCTOWYMBOCTH Ouocdepsl. BoccraHoBuTenbHas
skosorus. [Ipo6Giembl ycTOMYMBOTO pa3BUTHSL.

[TepcrieKTHBBI pa3BUTHS OMOJIOITMYECKUX HAYK, aKTyaJIbHbIE TPOOIEMbl OUOJIOTHH.

INVIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUA KYPCA BUOJIOT'U

B pesyabrare u3ydenust ydeOHoro mpeamera «buosorus» Ha ypoBHe CpeaHEro
0011ero 00pa3oBaHus BHIMIYCKHUK HA YIJIY0OJEHHOM YPOBHE HAYUYNTCS:

— OILICHMBATh POJIb OMOJIOTMYECKUX OTKPBITUI U COBPEMEHHBIX HCCIEIOBaHUI B
Pa3BUTUU HAYKHU U B IPAKTUYECKOMN AEATEIBHOCTHU JIIOAEH;

— OLIGHUBATh poJIb OUOJIOTMH B (POPMHUPOBAHUU COBPEMEHHON HAy4yHON KapTHHbI
MUpa, IPOrHO3UPOBATH NMEPCIEKTUBBI PA3BUTHUSI OMOJIOTUY;

— YCTaHaBJIMBAaThb M XapaKTEpU30BATh CBSI3b OCHOBOIOJATAIOIIMX OMOJIOTHMYECKHUX
MOHATUM (KJIETKA, OpraHu3M, BHUI, JKOCHUCTeMa, Ouocdepa) C OCHOBOMOJIATAIOIINUMU
MOHSTUSIMH JPYTHX €CTECTBECHHBIX HAYK;

— 000CHOBBIBATh CHUCTEMY B3TJISZIOB Ha KUBYIO NMPUPOJIY U MECTO B HEW 4YelloBeKa,
MpUMEHs OHOJIOTUYECKUE TEOpUU, YYEHHUs, 3aKOHbI, 3aKOHOMEPHOCTH, IOHUMATh
TPaHUIIB UX IPUMEHUMOCTH;

— TPOBOAMUTH y4EOHO-UCCIENOBATENbCKYIO NEATEIbHOCTh MO OHMOJOTHH: BBIABUIATH

TUINOTE3bl, IUIAHUPOBATH paboTy, OTOMpaTh W NPeoOpa3oBBIBATH HEOOXOIUMYIO

14



uH(pOpPMaIIMIO, MPOBOJIUTH OSKCIEPUMEHTHI, WHTEPIPETHUPOBATH PE3YJbTAThl, J€TaTh
BBIBO/IBI HA OCHOBE IIOJIYYEHHBIX PE3YyJIbTATOB;

— BBIABISTH U OOOCHOBBIBaTb CYIIECTBEHHbIE OCOOEHHOCTH PAa3HBIX YpOBHEH
OpraHM3aLNHN KU3HU;

— YCTaHaBIMBaTh CBS3b CTPOEHUS M (QPYHKIMA OCHOBHBIX OMOJOIMYECKHX
MaKpOMOJIEKYJI, UX POJIb B IIPOLIECCaX KIETOUHOTO METa0O0IU3MA;

— pemaTh 33a/1a4M Ha ompeaeneHue nocneaoBarebHoCTH Hykieotnnos JJHK nu MPHK,
antukooHoB TPHK, mocnenoBareapHOCTH aMUHOKHCIOT B MOJIEKYJE Oenka, MpUMEHSS
3HAHUSA O pPEaKOUsAX MaTPUYHOTO CHHTE3a, TEHETUYECKOM KOJAE, MPHUHIUIE
KOMIUIEMEHTAPHOCTH;

— JIeNaTh BBIBOJBI 00 M3MEHEHUSX, KOTOpPhIE MPOU30HAYT B MpOLECCaX MATPUUYHOTO
CUHTE3a B CIIy4ae U3MEHEHUS MTOCIEA0BATENRHOCTH HyKieoTna10B JIHK;

— CpaBHUBATh (a3bl JENEHUS KIETKU; peliaTh 3ajauyd Ha OIpe/IeJIeHHEe U CpPaBHEHUE
KOJIM4YecTBa reHerndyeckoro marepuaia (xpomocom u JIHK) B kineTkax MHOTOKJIETOYHBIX
OpPraHU3MOB B Pa3HbIX (pazax KIETOUYHOIO LUKIIA;

— BBIABJIATH CYLIECTBEHHBIE IIPU3HAKUA CTPOCHHMS KIIETOK OPraHU3MOB PAa3HBIX LAPCTB
KUBOM TMPUPOJBI, YCTAHABIMBATH B3aUMOCBA3b CTPOEHUS M (PYHKUUNA dYacTed u
OpPraHOMIOB KIIETKU;

— 0OOCHOBBIBAaTh B3aUMOCBSI3b IUIACTUYECKOTO UM JHEPreTH4ecKoro oOMeHa;
CpPaBHUBATH MPOLIECCHl MJIACTUYECKOTO W HEPreTHUYECKOro OOMEHa, MPOMCXOSIIEr0 B
KJIETKAaX KUBBIX OPraHU3MOB;

— OIpEIENATh KOJWYECTBO XPOMOCOM B KJIETKAX PACTEHHWH OCHOBHBIX OTIEJIOB Ha
Pa3HBIX dTalax KU3HEHHOTO LUKJIA;

— CpaBHUBATh pa3Hble CIIOCOOBI PAa3MHOKEHHSI OPTaHU3MOB;

— XapaKTepU30BaTh OCHOBHBIE ATANlbl OHTOIE€HE3a OPraHU3MOB;

— pemiath reHeTHYECKHUEe 3a/1ayil Ha TUTHOPUAHOE CKpEIlMBaHUE, CIEIIEHHOE (B TOM
YHCJIE CUEIJIEHHOE C MOJIOM) HACJEAOBAHME, aHAJIU3UPYIOIIEE CKPEIIMBAHUE, TPUMEHSS

3aKOHbI HACJICACTBECHHOCTHU N 3aKOHOMEPHOCTH CHCIIJICHHOI'O HACJICIOBAHMA,
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—  packpeIBaTh NPHUYMHBI  HACIEJICTBEHHBIX 3a00JeBaHWM, apryMEHTUPOBATH
HEOOXOJIMMOCTh MEP MPENYNPEKACHUS TAKUX 3a00JI€BAHUI;

—  BBIIBISTb TPUYMHBI W CYIIECTBEHHBIC TMPU3HAKKM MOJIU(DHUKAIIMOHHOW |
MYTAIMOHHOW HM3MEHYMBOCTH; OOOCHOBBIBATH POJIb M3MEHUYHMBOCTH B E€CTECTBEHHOM U
HUCKYCCTBEHHOM OTOOpE;

— 00OCHOBBIBATh 3HAYEHHE Pa3HBIX METOJIOB CEJICKIIMH B CO3JIaHUHM COPTOB PACTCHUH,
MOPOJI )KUBOTHBIX M MMITAMMOB MUKPOOPTaHU3MOB;

— XapakTepu3oBaTh (aKTOPbI (ABUIKYIIUE CUIIbI) SBOJIOINH;

— XapaKTepu30BaTh MPUYUHBI H3MEHYMBOCTH W MHOTOOOpaswsi BHUIOB COTJIACcHO
CUHTETUYECKON TEOPHH DBOJTIOIIHH;

— XapaKTepu30BaTh MOMYJIAINIO0 KaK €IMHHITY SBOJIOIUH, BUJl KaK CUCTEMAaTHYECKYIO
KaTETOPHIO M KaK pe3yIbTaT 3BOJIOIHH;

— YCTaHaBJIUBATh CBA3b CTPYKTYPBI K CBOMCTB SKOCHCTEMBI;

— COCTaBIIITh CXEMbI MEPEHOCA BEIIECTB M DHEPTHH B DKOCHCTEME (CEeTH MHUTAHUsA),
MIPOTHO3HUPOBATh MX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHUS (DaKTOPOB CPE/IbI;

— apryMEHTUPOBATh COOCTBEHHYIO IIO3HMIIMIO IO OTHOIIEHHUIO K DSKOJOTHYCCKHM
npobJieMaM U OBEJICHUIO B IPUPOJTHON Cpefie;

— 00OCHOBBIBaTh HEOOXOJMMOCTh YCTOMYHMBOTO Pa3BUTHUSI KAaK YCIOBHUS COXPaHCHHUS
ouochepsr,

— OIICHWBATh MPAKTHUECKOE M ITHYECKOE 3HAYCHUE COBPEMEHHBIX HCCIICIOBAHUN B
OMOJIOTHH, METUIIMHE, SKOJIOTHH, OMOTEXHOJIOTUH; 0OOCHOBBIBATh COOCTBEHHYIO OIICHKY;

— BBISBJIATH B TEKCTE OHMOJIOTMYECKOTO COJEpkKaHUs MPpoOjeMy M apryMEHTHPOBAHHO
e€ OOBSICHSTD;

— TPENCTaBIIATh OMOJOTUYECKYI0 WH(POPMAIMIO B BUIE TEKCTA, TAOJIHUIIBI, CXEMBI,
rpaduka, auarpaMMbl W JCNaTh BBIBOABI HAa OCHOBAaHWU IIPEJICTABIICHHBIX JaHHBIX;
npeoOpa3oBbIBaTh Tpaduk, TaONHIy, aUArpaMMy, CXeMy B TEKCT OHOJOTHYECKOTO
COJICp)KaHMS.

BoinycKHHMK HA Yyriiy0JIéHHOM YPOBHE MOJYYHUT BO3MOKHOCTD HAYYHMTBHCH:

16



—  OpraHu30BbIBATH W  MPOBOJUTH  HWHAWBUIYAIbHYID  HCCJEJI0BATEIbCKYIO
JEeSATETBHOCTh MO OMoJioTnH (WK pa3padaThiBaTh WHAWBUAYATIBHBIN MPOEKT): BBIIBUTATH
TUIOTE3bl, IUIAHUPOBAaTh paboTy, OTOMpaTh W NPeoOpa3oBBIBATH HEOOXOIUMYIO
uH(DOpMAIIO, TPOBOIUTH DSKCIEPUMEHTBI, HHTEPIPETUPOBATH PE3yJIbTaThl, JIEIaTh
BBIBOJIbI HA OCHOBE TIIOJYYEHHBIX pE3yJbTaTOB, MPEJICTaBISATh MPOIYKT CBOMX
HCCICIOBAHM;

— MPOTHO3UPOBATH MOCJEICTBUS COOCTBEHHBIX HCCIEIOBAHUM C YYETOM 3THUUECKUX
HOPM U SKOJIOTHYECKUX TPeOOBaHUM;

— BBIIENATH CYIICCTBEHHBIE OCOOCHHOCTH >KU3HEHHBIX IIMKJIOB TMpeACTaBUTENEH
Pa3HBIX OTJIEJIOB PACTCHUN M THUIIOB >KMBOTHBIX; M300pa)kaTh ITUKJIBI Pa3BUTUSI B BUJIC
CXEM;

— aHaJIM3UPOBaTh U MCMOJIb30BAaTh B PEIICHUU YYEOHBIX M MCCIEAOBATEILCKUX 3a7a4
MH(}OPMAIUIO O COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTUU, MEUIIMHE U IKOJIOTHH;

—  apryMEHTHpOBaThb  HEOOXOJUMOCTh  CHHTE3a  €CTECTBEHHO-HAYyYHOTO  H
COIIMOTYMAaHUTAPHOTO 3HAHUS B AMIOXY UH(POPMAIMOHHOMN ITUBUIIN3AIINH;

— MOJIETTUPOBAaTh U3MEHEHHE HPKOCUCTEM IO BIUSHUEM Pa3IMYHBIX TPy (aKkTopoB
OKpYXarouen Cpepl;

— BBISBIAATH B  MPOLECCE HUCCIEAOBATENbCKON  JIESITEIbHOCTH  MOCIEACTBUS
AHTPOIIOTEHHOTO BO3JCHCTBUS Ha JKOCHCTEMBl CBOETO PETHOHA, MpejiaraTh CrocoObl
CHIKEHHSI aHTPOIIOTEHHOTO BO3ICHCTBUSI HA DKOCUCTEMBI,

— HCIIOJIb30BaTh MPUOOPETEHHBIE KOMIETCHIIMM B MPAKTUYECKOW NEATENbHOCTH W
MOBCEIHEBHON JKW3HM, JJIsi TPUOOPETCHHUS OMbITa JESITEIBHOCTH, MPEAIIeCTBYIOIIEH
po¢heCCUOHANIBHOM, B OCHOBE KOTOPOM JICKUT OMOJIOTHS KaK YUEOHBIN MPEIMET.

Pe3yabTarhl OcBOeHHMsT Kypca OuoJsiormu. JlesTenpbHOCTH  00pa3oBaTEbHOTO
yupexIeHus: 0011ero oopa3oBaHus B 00y4eHUH OMOJIOTHH B CPEIHEH IIKOJIE TOJKHA OBITh
HaIpaBJieHa Ha JIOCTHKEHUE O0yJaIOIIMMHUCS CICTYIONTUX JUYHOCTHBIX Pe3yJabTATOB:

1) peanu3amnusi STUYECKUX YCTAHOBOK MO OTHOIIEHUIO K OMOJIOTUYECKUM OTKPBITHSIM,

HCCIICJOBAHUAM U UX PE3YJIbTATaAM,
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2) npu3HaHUE BBICOKOW LIEHHOCTH U3HU BO BCEX €€ MPOSIBICHUSX, 3I0POBbSI CBOETO U
APYTUX JIIOJIEH, peann3aliis yCTaHOBOK 3I0pOBOT0 00pasa Ku3HHU; 6

3) chopmMupOBaHHOCTH IO3HABATEIbHBIX MOTHBOB, HAIpPaBICHHBIX Ha MOJIy4YCHHUE
HOBOTO 3HaHUsA B 00JacTd OHOJOTMM B CBSI3U C Oyaymiedl mnpodeccrnoHanbHOM
JEeSATEIBHOCTBIO WIIM OBITOBBIMU MPOOJIEMaMU, CBSI3aHHBIMU C COXpaHEHUEM COOCTBEHHOTO
3JI0POBbS M IKOJIOTMYECKOW O€30MaCHOCTH.

MeranpeaMeTHbIMU Pe3yJIbTATAMH OCBOCHHS BBIIMYCKHUKAMH CTapIled [IKOJbI
yrayOJaEHHOTO Kypca OMOJIOTHH SIBIISIOTCS:

1) oBnajgeHWe COCTaBISAIOMIMMHU MCCIEIOBATEIbCKOM W MPOEKTHOW NI€ATEIBbHOCTH,
BKJIFOYAsi YMEHHUsI BUJAETHh MPOOJEMY, CTaBUTh BOIPOCHI, BBIABUIATH TMIIOTE3bI, JaBATh
OTIpe/ICNICHUs] MOHATHUAM, KIAaCCU(PUIMPOBaTh, HAOJIOIATh, MPOBOAUTH SKCIEPUMEHTHI,
JIeNaTh BBIBOJABI M 3AKIIOYEHUS, CTPYKTYpHpPOBaTh MaTepHas, OOBACHATHb, JOKAa3bIBATh,
3aIIMIIATE CBOU UJEH;

2) ymenue paboTaTh ¢ pa3HbIMU UCTOYHUKAMH OMOJIOTHYECKON HH(OpMALIMK: HaXOIUTh
OMOJIOTUYECKYI0 MHQOpPMALMIO B PA3IMYHBIX HCTOYHUKAX (TEKCTE ydyeOHMKa, HAay4dHO-
NOMYJISIPHOM JTuTepaType, OMOJIOTHYECKUX CIOBapsAX M CIIPAaBOYHUKAX), aHAIU3UPOBAThH U
OLICHUBATh UH(pOpMAIINIO, TPeoOpa30BbIBaTh HH(OPMAIMIO U3 OAHON POPMBI B APYTYIO;

3) crmocoOGHOCTh BBHIOMpAThH IIEJICBBIE M CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBUSAX U
IIOCTYNKaX IO OTHOLIEHWID K JXUBOM NPUPOAE, CBOEMY 3J0POBBI0 MU 3J0POBBIO
OKPYKaIOIIHUX;

4) yMmeHHe aJEKBAaTHO HCIOJb30BATh pEUYEBBIE CPEACTBA JUIsl JUCKYCCUU U
apryMeHTallud CBOEW MO3UIIMHM, CPABHUBATh pPa3Hble TOYKU 3PEHHS, apryMEHTHPOBATH
CBOIO TOYKY 3pEHHsI, OTCTAUBATh CBOIO MO3UIIMIO.

IIpeaMeTHBIMH Ppe3yJbTATAMM OCBOCHHS BBITYCKHHUKAMH CTaplleil IMIKOJbl Kypca
OMOJIOTHUN YIJIY0JIEHHOT0 YPOBHS SIBJISIIOTCS:

B no3unasamenwvnoit (unmennexkmyanvHoii) cghepe:

1) xapakTepucTrka coAep>KaHusi OMOJIOTHUECKUX Teopuid (KJIETOYHAs, IBOJIIOIMOHHAS

teopuss JlapuHa); ydeHus BepHajackoro o Ouocdepe; 3akoHOB  MeHnaens,
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3aKOHOMEPHOCTEM HM3MEHYMBOCTH; BKJIaJa BBIJAIOIMIMUXCA YYEHBIX B  Pa3BUTHE
OMOJIOTHYECKON HAYKH;

2) BBIIEICHHE CYLIECTBEHHBIX IPU3HAKOB OMOJOTMYECKHX OOBEKTOB (KJIIETOK:
pPaCTUTENBHBIX W JKUBOTHBIX, JOSACPHBIX U SIIEPHBIX, TOJOBBIX M COMATHYECKHUX;
OpPraHMU3MOB: OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX; BMJIOB, SKOCUCTEM, OHochepsl) U
poueccoB (0OMEH BEILIECTB, PA3MHOKEHUE, I€JICHUE KIETKH, OIJIOJOTBOPEHHE, 1EUCTBUE
HCKYCCTBEHHOIO M €CTECTBEHHOTO OTOOpOB, (HOPMUPOBAHHE MPUCIOCOOIEHHOCTH,
oOpa3oBaHH€E BUAOB, KPyrOBOPOT BEILIECTB W IPEBPALLECHUS SHEPTUU B 3KOCHUCTEMAaX U
ouocdepe);

3) oObsAcHeHHE posii OMOJOTUU B (DOPMUPOBAHMHM HAYYHOTO MHPOBO33PEHHMS; BKJIaJa
OMOJIOrMYECKUX TEeOpui B (pOpMHpPOBAHME COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHbI
MHpa; OTPUUATENBHOIO BIMSHUS aJKOIOJs, HUKOTHMHA, HApPKOTUYECKUX BEILIECTB Ha
pa3BUTUE YEJOBEKAa; BIIMAHMUS MYTareéHOB Ha OpPraHU3M YeJIOBEKa, SKOJIOIMYECKHX
(GakTOpoB Ha OpPraHU3Mbl, IPUYMH 3BOJIOLUU, H3MEHSIEMOCTH BUAOB, HAapyIIECHUN
pPa3BUTHS OPraHMW3MOB, HACJIEICTBEHHBIX 3a001€BaHU, MyTallui, YCTOMYUBOCTU U CMEHBI
JKOCUCTEM;

4) mpuBeneHNE AOKA3aTeIbCTB (ApTyMEHTAIN) SMHCTBA )KUBOW M HEKUBOUW MTPUPOJIBI,
POJICTBA JKMBBIX OPraHU3MOB; B3aUMOCBSI3€H OPraHW3MOB U OKpY’KaloLIEH Cpe.sl;
HEO0OXOJMMOCTH COXPAHEHUS MHOTOO0pa3Hs BUIOB;

5) yMeHue NoJIb30BaThCsl OMOJIOTMYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOM;

6) peleHue 3JIEMEHTapHbIX OMOJIOTMYECKUX 3ajlady; COCTaBJICHUE 3JIEMEHTAPHBIX CXEM
CKpEUIMBaHUA U CXEM MEPEHOCA BEIIECTB U YHEPTUHU B dIKOCHUCTEMAX (LIeMU TUTaHUs );

7) onucanue ocodeil BUAOB M0 MOPPOIOTUYECKOMY KPUTEPHIO;

8) BBIABICEHUE HM3MEHUYMBOCTH, IMPHUCHIOCOOJIECHUI OPraHM3MOB K cpelae OOUTaHuf,
HMCTOYHUKOB MYTareHOB B OKPY’Karollel cpene (KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHUH B
HKOCHCTEMAaX CBOEW MECTHOCTH; U3MEHEHUH B IKOCHCTEMAaX Ha OMOJOTHYECKUX MOJIEISX;

9) cpaBHEHHE OMOJIOTHYCCKHX OOBEKTOB (XMMHUYCCKHI COCTAaB TEJ KMBOM M HEKUBOM

MIPUPOJBI, 3apOABIIIA YEJIOBEKA U APYTUX MIIEKONUTAKOLIUX, MPUPOIHBIE SKOCUCTEMBI U
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arpo’KOCUCTEMBI CBOEH MECTHOCTH ), TPOIIECCOB (€CTECTBEHHBIN W UCKYCCTBEHHBINH O0TOOD,
MOJIOBOE U OecToyoe pa3sMHOXKEHHE) U (OPMYITUPOBKA BHIBOJOB HA OCHOBE CPaBHEHU.

B yennocmuo-opuenmayuonnoi chepe:

1) aHanM3 U OIEHKA Pa3IMYHBIX TUIOTE3 CYIIHOCTH XKU3HU, MPOUCXO0XKICHUS YEIOBEKa
Y BO3HUKHOBEHHMS KU3HH, INIO0ATBHBIX 3KOJOTMUECKUX MPOOJIEM M MyTel MX pelleHHUs,
MOCJIEJICTBUIA COOCTBEHHOM [IEATEIRHOCTH B OKpyXKaroueh cpeae; OHOJIOTHYecKon
nH(pOpMAaIH, TIOTy9aeMOl U3 Pa3HBIX HCTOYHUKOB;

2) OlleHKa PTHUYECKUX ACTEKTOB HEKOTOPBIX MCCIIEIOBAaHUN B 00JaCTU OMOTEXHOJIOTUHU
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OILIOI0TBOPEHUE, HAPABICHHOE U3MEHEHHE T'€HOMA).

B cghepe mpyooeoit oeamenvnocmu: OBIaJcHUE YMEHUSIMU Y HAaBBIKAMHU MTOCTAHOBKH
OMOJIOTUYECKUX HKCIIEPUMEHTOB U OOBSCHEHUS UX PE3YyJIbTATOB.

B cepepe pusuueckoit odeamenvnocmu: 000CHOBaHME U  COOJIIOJCHUE MeEp
NpOoPUIAKTUKA BUPYCHBIX 3a00J7€BaHUM, BPEIHBIX MPHUBBIUCK (KypeHHE, yrnoTpeOiieHue

AJIKOI'OJIA, HapKOMaHHH); IIpaBWJI IIOBCACHUS B 01<py>1<a101ueﬁ cpeac.
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Tadoanma Ne 1.Temarnueckoe miianupoBanme mo ouosorum 11 kiaace

Ne . | Tema KomnyectBo | [IpakTnueckue
9acoB u
1abopaTopHBIE
paboThI
[TomynsiOHHO-BUIOBOM ypOBeHb (24 1acoB) 72 33
buocdepnsiit ypoBens (32 gaca) 30 6

Hrtoro 102 gaca
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