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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3zpaboTke nporpamMmsl 10 OMOJIOTUU TEOPETUUECKYIO OCHOBY JJISl ONPE/IeIeHUs TOJX00B K (POPMUPOBAHUIO COJEpKAHUS yueOHOTO IpeaMeTa
«buonorus» cocraBuwiu: koHuentyanbHele nonoxenuss ®I'OC COO o B3aMMOOOYCIOBICHHOCTH IEJei, CoAep)KaHus, pe3yibTaToB OOyUYCHHS M
TpeOOBaHUIl K YPOBHIO MTOJITOTOBKU BBIITYCKHUKOB, MOJ0XKEHUS 00 OOUIMX LEISIX U MPUHIIUIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHIE CUCTEMBI
cpeanero obmiero oOpasoBanus B Poccuiickoit deneparyu, a Takke MOJOXKEHUS O criennpuke 61oIoruy, e€ 3HaueHUH B MO3HAHUN )KUBOH MPUPOJIBI U
o0OecreyeHn! CyIIeCTBOBAHUS 4eoBeueckoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOXKEHUSM, OIpPENIeJIeHbl OCHOBHbIE (DYHKIIHMU MPOTrpamMMbl I10
OUOJIOTUH U €€ CTPYKTYpa.

[Tporpamma 1o 6uosioruu Aa€T MpeaCTaBICHUE O LENsAX, 00 o0Imel cTpaTeruu o0yueHHsl, BOCIMTAHUS U PA3BUTUS 00YyYaOLINXCSl CPEICTBAMU
yuebHoro mpenmera «buonorus», ompenensier o0s3aTeabHOE MPEIMETHOE COAEpXKaHUE, €ro CTPYKTYpPY, paclpelelieHHe MO pasjielaM U TeMaM,
PEKOMEHYeMYIO0 MOCJE0BATEIbHOCTh H3yUeHHUs Y4eOHOro Marepuaja ¢ y4€TOM MEXIPEIMETHbIX M BHYTPUIPEIMETHBIX CBs3€H, JOrMKH
00pa3oBaTEeNLHOTO MPOIIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcsl.

B mporpamMmMe mo OHOJIOTHH TaKKe yYUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JINYHOCTHBIM, METANPEAMETHBIM U TIPEIMETHBIM PE3yJIbTaTaM
o0OyudeHus B (OPMHUPOBAHUU OCHOBHBIX BHJOB yue€OHO-IIO3HABATENILHOM JesATebHOCTH/Y4eOHBIX IeUCTBUN 00YYaIONIUXCs 0 OCBOCHHUIO COACPIKAHMUS
OMOJIOTHYECKOT0 00pa30BaHusl.

B nporpamme no 6uonorun (10-11 kmaccel, 6a30BbIH YPOBEHB) pealn30BaH MPUHIMII IPEEMCTBEHHOCTH B M3YYeHHUU OHOJIOTHH, Ojaronaps
yeMy B HeH MpocMaTpHUBaeTcs HaNpaBiICHHOCTh Ha pa3BUTHE 3HAHWM, CBS3aHHBIX C (OPMUPOBAHHWEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,
[EHHOCTHBIX OPHUEHTAIM{ JIMYHOCTH, SKOJIOTUYECKOTO MBIIUICHUS, MPEJCTaBICHUNA O 370pOBOM 00pasze JKM3HU M OEpeKHbIM OTHOIICHHEM K
OKpyXaroriei npupoHoit cpene. [loaromy Hapsaay ¢ nsydeHrem oOIIeONOIOrHYECKUX TEOPUH, a TaKKe 3HAHUI O CTPOEHUH KUBBIX CUCTEM Pa3HOTO
paHra M CyIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX MPOIIECCOB B IIPOrpamMMe 10 OMOJIOTUH yIeJIeHO BHUMAHUE UCIIOIb30BaHUIO MOTYUYCHHBIX 3HAaHUH
B HOBC@}IHGBHOﬁ KU3HU JUIA PCHICHUA IMPUKIAIHBIX 3aJad, B TOM YHCIIC: HpO(l)I/IJ'IaKTI/IKI/I HaCJICACTBCHHBIX 3a00JIeBaHHI YCJIOBEKa, MCIAUKO-
TeHETUYECKOT0 KOHCYJIBTUPOBAaHUs, 000CHOBAHHUS SKOJOTMUYECKH 1€I1ecO00pa3HOro MOBEJACHUS B OKPYXKAIOIIeH MPUPOTHON cpesie, aHaIn3a BIUSHUS
XO3SIMCTBEHHOM ACATCIIBHOCTH YCJIOBCKAa Ha COCTOAHUC TMPUPOJHBIX W HNCKYCCTBEHHBIX OKOCHCTEM. VYcunenne BHUMAaHHS K HpHKHaHHOﬁ
HaNpaBJIeHHOCTH y4yeOHOoro npeamera «buosorus» mpoAMKTOBAaHO HEOOXOIUMOCTHIO OOECTIEUEeHHUsl YCIOBUM ISl pEeIIeHUs] OAHON M3 aKTyallbHBIX
3a7ia4 IIKOJBHOIO OMOJIOrMYEecKOro oOpa3oBaHUs, KOTOpas MpeanojaraeT (OpMHPOBAHUE Yy OOYYAIOUIMXCS CHOCOOHOCTH aJalTHPOBAThCA K
W3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpenHero ooOumiero oOpa3oBaHHUs 3aHHMMaeT BakHoe MecTo. OHa obecnednBaeT (popMupoBaHHE y OOyYarOIIUXCS
NpEeCTaBICHUN O HAayYHOW KapTWHE MHpa, pacliupseT W 0000maer 3HaHUS O KMBOH NpHUpOJE, €€ OTIUYUTENBHBIX NPU3HAKAX — YPOBHEBOU



OpraHu3aIllui ¥ HBOJIOIHH, CO3aET YCIOBHS JIS: IMO3HAHHUS 3aKOHOB JKUBOW MPHUPOIBI, GOpMHUPOBaHUS (DYHKIIMOHAILHOW I'PAMOTHOCTH, HABBIKOB
3I0POBOTO U 6€30MaCHOr0 00paza >KU3HU, FKOJIOTMYECKOTI0 MBIIIICHHS, IIEHHOCTHOTO OTHOILEHUS K )KUBOW NPUPOJE U YEIOBEKY.

bonbuioe 3HaueHue OMONOTHS MMEET TaKXKe [Js pPELICHHs BOCIUTATENBbHBIX W PA3BUBAIOLIUX 3a/ad CpeaHero obiiero oOpa3oBaHUS,
coupanu3anuu obydvaromuxcs. M3yuenwe Ouonorun oOecreyuBaeT yCIOBHS Ui (POPMUPOBAHUS HMHTEIUICKTYAIbHBIX, KOMMYHHMKAIIMOHHBIX H
MH(GOPMAIIMOHHBIX HABBIKOB, SCTETUUECKON KYJIbTYphl, CIOCOOCTBYET MHTErPAllUi OMOJIOrMYECKUX 3HAHUM C MPECTaBICHUSIMU U3 APYTUX y4eOHBIX
NpPeMETOB, B YAaCTHOCTH, (pU3MKH, XUMUH U reorpadun. Ha3BaHHbIE MOJOXKEHUS O MpeIHA3HAYEHUH ydeOHOro mpeamera «buomorus» coctaBuin
OCHOBY JIJIsl OIIpeIeJICHHsI OAX0/I0B K 0TOOPY U CTPYKTYPUPOBAHHIO €0 COACPIKAHMUsI, IPEICTABICHHOIO B TPOrpaMMe o0 OUOJIOTHH.

Ot6op conepkanust yueOHOrO mpenmera «buosiorus» Ha 0a30BOM YPOBHE OCYHISCTBIEH C MO3MIMIA KyJIbTYpOCOOOpPA3HOrO IMOIX0/a, B
COOTBETCTBUH C KOTOPBIM OOY4YarOIIHeCs JODKHBI OCBOUTH 3HAHUS M YMCHUs, 3HAUUMBIC JJII (OPMHUPOBAHUS OOIIEH KYJIBTYpBI, ONPEACIISIFOIINE
aJIeKBaTHOE IOBEJCHUE YEJIOBEKa B OKPYKAMOIIEH MPUPOIHOM cpeje, BOCTPeOOBAHHBIE B IMOBCEAHEBHOW JKU3HU W MPAKTUYECKON JEATEIbHOCTH.
Ocoboe MecTo B 3TOW CHUCTEME 3HAaHUI 3aHMMAIOT DJIEMCHTBI COJCPIKAHUS, KOTOPBIC CIIy)KaT OCHOBOHM JJIsi (JOPMHUPOBAHUS TPEACTABICHUN O
COBpeMeHHOI\/’I eCTeCTBeHHO-Hay‘-IHOI\/'I KapTUHC MHpa W HEHHOCTHBIX OPHUCHTAIUMAX JIMYHOCTH, CHOCO6CTBYIOHH/IX TyMaHu3aluunu OMOJIOTNYECKOT O
o0Opa3oBaHusl.

CrpyKkTypupoBaHHE CoJiepKaHUs yueOHOro MaTepualia B IporpaMMe o OHOJIOrMH OCYIIECTBICHO C YYETOM NMPHUOPUTETHOIO 3HAYEHUS 3HAHUI
00 OTJIMYUTENBHBIX OCOOCHHOCTSIX YKMBOH MPHUPOJBI, O €€ yPOBHEBOH OpPraHM3allii U SBOJIOIUH. B COOTBETCTBHU C 3TUM B CTPYKType y4eOHOTO
npeaMeTa «buonmorus» BBIIENIEHBI CIEAYIONINE COJEpKaTelbHbIe JTUHUM: «buomorus kak Hayka. MeToabl Hay4yHOro mo3HaHUs», «KieTka kak
Ouonoruueckas cucremMayn, «OpraHusM Kak Ouojormueckas cucrema», «CucreMa U MHOrooOpa3ue OpraHMYecKOro Mupa», «IBOJIOLHUS KUBOUI
OPUPOABD, «DKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

Llenp wu3ywyenust ydeOHoro mnpeamera «buonmorus» Ha 0a30BOM ypOBHE — OBJIQJIeHHE OOYYalOIIMMHUCA 3HAHUAMU O CTPYKTYpHO-
(YHKIMOHAJIBHON OpraHW3alMy >KUBBIX CHCTEM pPA3HOTO paHra W MpuoOpeTeHHe YMEHHMH HCIIOJIb30BaTh STH 3HAHUS JJIS TPAMOTHBIX JCUCTBUM B
OTHOIICHUU O0BEKTOB KMBOW MPUPOJIBI U PELLICHUS PA3IUYHBIX )KU3HEHHBIX IPOOIIEM.

Joctrxenue e u3ydeHus yaeOnoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00ecrieunBaeTcs pelieHueM CIIeAYOMUX 3a/1ay:

OCBOCHHE OOYYAIONUMUCS CHCTEMbl 3HAHHA O OWOJIOTUYECKUX TEOPHUSAX, YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, IMpaBUIaXx,
CIIy’)KallluX OCHOBOHM it (DOPMHUPOBAHUSI TMPEICTABICHHA O C€CTECTBCHHO-HAyYHOW KapTHMHE MHUpa, O METOJaX HAy4YHOTO MO3HAHWUs, CTPOCHUH,
MHOT000pa3uM MW OCOOEHHOCTSX JKMBBIX CHCTEM pPa3HOI'O YpPOBHS OpraHU3alli, BBIIAFOIIUXCS OTKPBITUSX W COBPEMEHHBIX HCCIICOBAHUSIX B
0MOI0THH;



q)OpMI/IpOBaHI/Ie y 06yqa101111/1xc;[ MMO3HABATCJIbHBIX, MHTCIUICKTYAJIbHBIX W TBOPUYCCKHUX CIIOCOOHOCTEH B nmponecce aHajin3a AAaHHBIX O ITYTAX
pa3BUTHA B ouoaoruu HAYYHBIX B3IJIAA0B, Hﬂeﬁ " IOAXOJ0B K M3YUCHUIO KUBBIX CUCTCM PA3HOT'O YPOBHA OpTraHU3alUU;

CTaHOBJIEHHE Yy OOydyarommxcsi oOuieil KyJIbTypbl, (YHKIIMOHAIBHOW TI'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLICHUBATH SBIICHUS
OKPY’KaIOIIeTr0 MUPA >KUBOU MPUPO/IbI HA OCHOBAHWU 3HAHUH U OIBITA, MOJYUYEHHBIX MPU U3YyUYEHUU OMOJIOTHH;

dopmHpoBaHue y 0OydYalOUIMXCS YMEHHMH WJUIIOCTPUPOBATH 3HAYCHHE OMOJIOTMYECKHUX 3HAHUM B MPAKTUYECKOH IesITeIbHOCTH YeIOBeKa,
Pa3BUTUU COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN M arpoOMOTEXHOJIOTHil;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEIOBEKOM J>XHBOW TPUPOJABI, HEOOXOAWMOCTH OEpeKHOrO OTHOIICHHS K HEeW,
COOJTIOJICHHSI STHUECKUX HOPM IIPH MTPOBEACHNUN OMOJIOTHUECKUX HUCCIIe0BAaHUI;

OCO3HaHME IIEHHOCTH OHOJOrMYECKMX 3HAHWN [UId TOBBIIIEHHWS YPOBHSA SKOJIOIMYECKOW KyJIbTypbl, A (DOPMUPOBAHMS HAYYHOTO
MHUPOBO33PEHUS;

MPUMEHEHNE MPUOOPETEHHBIX 3HAHUI M YMEHUN B TOBCETHEBHOW JKU3HH JJISi OICHKU IMOCIEACTBUI CBOCH NEATEIHHOCTH MO OTHOIICHHUIO K
OKpY’KaIoIIeH cpejie, COOCTBEHHOMY 3/I0pPOBbIO, 000CHOBAHHE M COOTIOZICHUE MeP MPOGUIAKTUKY 3a00JICBaHUH.

B cucreme cpemnero obmero obpasoBanus «buosnorus», mydaemass Ha 0a30BOM ypOBHE, SIBISIETCS 00s3aTENbHBIM YYEOHBIM TPEIMETOM,
BXOJISIIIUM B COCTaB peAMETHON o0nacTi «EcTecTBEHHO-HAyYHbIE TPEAMETHD.

st mzydyenust 6nosioruu Ha 6a30BOM YPOBHE CpeHero odmiero oopa3zoBanus otBoautcs 68 yacos: B 10 kimacce — 34 yaca (1 vac B Heneno), B
11 knmacce — 34 vaca (1 yac B Henento).

COILEPKAHUE OBYYEHUSA
10 KJIACC
Tema 1. buojsiorusi Kak Hayka.

buonorust xak Hayka. Csizb OuosiorMH C OOUIECTBEHHBIMH, TEXHHUYECKMMHU M JPYTUMHU €CTECTBEHHBIMH HayKaMmH, (uiiocoduei, 3TUKOH,
ACTETUKON U mpaBoM. Posb Grosoruu B GopMUPOBAHNN COBPEMEHHON Hay4YHOH KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.



MeTo/bl TO3HAHUS KUBOW TIPHUPOJIBI (HAOFOIEHUE, SKCIICPUMEHT, ONMCAHUEe, U3MEPEHHE, KIIaCCU(PUKAIINS, MOJICITMPOBAHIE, CTATHCTHYCCKAS
00paboTKa JaHHBIX).

JdemoHcTpanuu:

Hoptpetwt: Y. apsun, I'. Menaens, H. K. Koasuos, [Ix. Yorcon u @. Kpuk.

Tabauiel U cxeMbl: « MeTOIbI TTO3HAHUS JKUBOW TIPUPOIBI».

JlabopaTopHble U NpaKkTHYeCKHE PadOThI:

[TpakTrdeckast pabota Ne 1. «Vcnonp3oBaHNe pa3TUYHBIX METOIOB MPU U3YUYCHUU OHOIOTHUYECKUX OOBHEKTOBY.

Tema 2. /KuBble cucTeMbI H MX OPraHU3aI U,

JKusbie cuctempl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: 0nosorun. OTIudme )KUBBIX CUCTEM OT HEOPTAHHUYECKOM MPUPOIBI.

CgoiicTBa OMOCHCTEM M HMX pa3HOOOpa3we. YPOBHU OpTaHM3AIMH OHMOCHCTEM: MOJICKYJSAPHBIN, KICTOYHBIN, TKAHEBBIH, OpraHU3MEHHBIMH,
MOMYJISIITHOHHO-BUIOBOM, YKOCHCTEMHBIH (OMOTe01eHOTHUECKUI), OMOC(EPHBIi.

JdemoHcTpanuu:
Ta6uuipl u cxembl: « OCHOBHBIE IPU3HAKH KU3HU», « Y POBHH OpPTaHU3AIIUHN YKHUBOW TPUPOIBD».

O6opynoBanue: moaenb Mosekysbl JTHK.

Tema 3. XuMHUYeCKHUI COCTAB M CTPOEHUE KJIETKH.
XUMHYECKUN COCTAB KIIETKU. XUMHUYECKHUE 3JIEMEHTBI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTHL. Bo/1a 1 MUHEpaIbHBIE BEILIECTBA.

(I)YHKI_[I/II/I BOJBI 1 MUHCPAJIbHBIX BCUICCTB B KJICTKC. HOI[,[[ep)KaHI/IC OCMOTHYECKOTr0 OajaHca.



benku. CoctaB u cTpoeHrne OETKOB. AMUHOKHCIOTHI — MOHOMEPHI OelkoB. He3amMeHnMble M 3aMEHUMbIE aMUHOKUCIIOTHI. AMUHOKHCIIOTHBIN
COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM MOJIEKYJIbl (I€pBUYHAs, BTOPUYHASL, TPETUUHAS M YETBEPTHUYHAs CTPYKTypa). XMMHUYECKUE CBONCTBA OENIKOB.
buonornueckne GyHKINU OSIKOB.

depMeHThI — OuoJornueckue karanuzaropbl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas cnennuduaaocts. Kopepmentsl. Butamunsl.
Otnmunst HepMEHTOB OT HEOPraHUYECKHUX KaTalIn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TIOK03a, pu0o03a W JAe30KCUpH003a), Trucaxapuabl (caxaposa, JIaKTo3a) U Morcaxapuibl (Kpaxmal, TJIMKOTEH,
[EeJUTI003a). bruonornueckre GyHKIIUN YTIIEBOOB.

Junuapsl: Tpurauuepuabl, Gochoaunuasl, ctepousl. ['napodgunbHo-ruapodoOHbie cBoicTBa. bronornyeckue Gpynkiun aunuaoB. CpaBHeHUE
YTJIEBOOB, OCIKOB U JIMITNIOB KaK HCTOYHUKOB SHEPTHH.

Hyxnewnnossie kucnotel: JJHK u PHK. Hykneotuasr — MoHOMEps! HyKJIeHHOBBIX KHCIOT. Ctpoenue u ¢pynkiuu JJHK. Ctpoenue u GpyHKIMn
PHK. Bunst PHK. AT®: ctpoenne u pyHKIHH.

[{utonoruss — Hayka o kierke. KierouHnas Teopuss — nmpumep B3auMOJEHCTBUS UAEH M (PAKTOB B HAYYHOM IMO3HAHUH. MeETO/Abl M3yudeHUs
KJIETKH.

Knerka kak menoctHast skuBasi cucrema. OOIIue NpU3HAKKM KIETOK: 3aMKHyTas HapyHas MemOpana, moiekyibsl JIHK kak reneruueckuit
ammapar, CHCTeMa CHHTe3a OelKa.

Tumbl KIETOK: dyKapHOTHUECKass U mpokapuorndeckas. OCOOCHHOCTH CTPOSHHs MPOKApHOTHUYECKOW KieTku. KiierouHast cTeHka OakTepuil.
CtpoeHue 3yKapruoTHu4ecKor KieTkiu. OCHOBHBIC OTJIMYUUS PACTUTEIHHOM, )KUBOTHON M TPUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOUHAsl CTeHKA, MIMKOKaJIMKC, uX (pynkuuu. Ilnasmarnyeckas memOpaHna, e€ cBoilcTBa U (hyHKIUU.
[Mutoruazma u e€ opranousl. OnHomeMOpanHble opraHous! kietku: DIIC, anmapar [Noabku, nu3ocomMsl. [1oyaBTOHOMHBIE OpraHOUABI KIETKU:
MUTOXOHJIpHH, IIacTUbl. [Iponcxoxaenne MUTOXOHIpUM U miacTul. Buasl miactua. HemeMOpaHHble opraHOM bl KIETKH: PUOOCOMBI, KIETOUHBIN
LEHTP, LICHTPUOJIH, PECHUYKH, KTYTUKH. DyHKIIMY OPraHOUI0B KIETKH. BritoueHusl.

SAnpo — peryasaTopHsIi LeHTp kieTku. CTpoeHue siipa: saepHas 000104Ka, KapuoIla3Ma, XpOMaTHH, SAPbIILKO. XPOMOCOMBI.

Tpchr[opT BC€IICCTB B KJICTKE.



JdemoHcTpanuu:

Hoptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

[Inarpammbl: «Pacnipenenenre XUMHYECKUX 3JIEMEHTOB B HEXKUBOH IIPUPOAE», «PacnpenesieHne XUMUYECKUX JJIEMEHTOB B JKUBOU IIPUPOJIE».

Tabmuuel u cxemsl: «Ilepuoandeckas Tabnuia XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHe MOJIEKyIbl BoIbl», «buocunres Genka», «CtpoeHue
MoJieKybl Oenkay, «Ctpoenue dpepmenta», «Hyknennossie kucnotel. JTHK», «Ctpoenne monekynsl AT®», «CTtpoeHne 3yKapuOTHUYECKON KIETKI,
«CTtpoeHune XHMBOTHOM KiIEeTKM», «CTpoeHue pacTUTENbHON KIETKH», «CTpOoeHHE NPOKAapHUOTUYECKONW KIETKW», «CTpoeHue sapa KIETKNH»,

«¥YraeBonply, «JIUmuae».

OO6opyoBaHKe: CBETOBOM MHKPOCKOM, OOOpYAOBaHHE IS TPOBEJACHUS HAOMIOACHUN, HM3MEpPEHMi, HKCIEPUMEHTOB, MHUKPOIIPENapaThl
pPacCTUTENbHBIX, )KUBOTHBIX U OaKTE€pHUaIbHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:
Jlabopatopnast padora Ne 1. «M3yueHnue katramuTHYECKON aKTUBHOCTH (PEPMEHTOB (Ha MMPUMEPE aMIIIa3bl UM KaTalasbl)».

JlaGopatopnas padorta Ne 2. «M3ydeHue cTpoeHHsI KJIETOK PAaCTEHHH, )KUBOTHBIX U OaKTEepHid 0] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpeTapaTax
U UX OITUCAHUE.

Tema 4. ’KuzHeaeaTeJbHOCTH KJIETKH.

OOMeH BelecTB, WK METa00IU3M. AcCUMIIALINA (IUTACTUYECKUH 0OMEH) M IUCCUMMIISILMSL (SHEPreTHUECKU OOMEH) — IBE CTOPOHBI €IMHOTO
npoiiecca Mmerabonusma. Posb 3aKOHOB COXpaHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOoGHBINH U reTepoTpodHbIi. Ponb pepmMeHTOB B 00MEHE BEUIECTB U MPEBPALLIEHUN SHEPTUU B KIIETKE.

®dotocuntes. CBetoBast U TemMHOBas (pa3bl dhoTocunTe3a. Peakmuu dotocuaresa. DPppekTuBHOCTh HOTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS
JKU3HU Ha 3emiie. BrnusiHue ycinoBwii cpebl Ha (GOTOCHHTE3 U CIIOCOOBI TIOBHIICHHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHU.

XeMOCHHTE3. XCMOCI/IHTC3I/IPYIOH_[I/IG 6aKTepI/II/I. 3HaUueHNE XeMOCHHTE3a JUIA )KM3HU Ha 3emie.



DHepreTuyecknii 0OMeH B KieTKe. PacierieHne BemiecTB, BBIZCICHHE W aKKyMYJIHUPOBAaHHE SHEPTUU B KIETKE. DTallbl SHEPreTUYECKOTO
oOmeHna. [mmxonu3. bpoxenwe u ero Buabl. Kucnopoanoe okucieHue, WM KiIeTouHoe JpixaHue. OkucnutenbHoe (ochopumupoBaHue.
O} PeKTUBHOCTD IHEPTETHIESCKOTO 0OMEHa.

Peaknuu matpuaHoro cunatesa. I'enernueckas nndopmanus u JJHK. Peanu3zanus renetndeckoi nHpopmannu B KiIeTke. [ eHeTHUeCKHid KO 1
ero cBorictBa. Tpanckpunuus — matpuunbiii cuaTe3 PHK. Tpancnsauus — 6uocunTtes 6enka. Dtamnsl TpaHCsiuu. KoaupoBanue aMMHOKHCIIOT. Postb
pubocom B GMOCUHTE3€e OerKa.

Hexnerounsle Gopmbl xu3Hu — BUpychl. Mctopust oTkpbiTis BupycoB (/1. . MBanoBckuit). OCOOEHHOCTH CTPOCHUS M KM3HEHHOTO IIMKIIA
BUpycoB. bakrtepuodaru. bone3nu pacreHuil, *KUBOTHBIX U 4YeJIOBEKa, BbI3bIBaeMble BHUpycamMu. Bupyc nMmmyHonedunurta yenoseka (BUY) —
B030yautens CIIMIa. OOpaTHas TpaHCKpUIIMS, peBepTas3a u uHTerpasa. [Ipodunakruka pacpocTpaHeHUs: BUPYCHBIX 3a001€BaHUH.

JdemoHcTpanuu:

Ioptpetwt: H. K. Konbios, 1. . UBanosckuii, K. A. Tumupszes.

Tabmumpl u_cxembl: «Tunbl muTanus», «Metabomuzm», «MUTOXOHIPHUS», «IHEPTETHUECKUN OoO0MeH», «Xioporuiact»y, «DOTOCHHTE3Y,

«Ctpoenmne JIHK», «Ctpoenue u pyHkunoHupoBanue reHa», «Cunres Oenka», «l eHeTndeckuii kKoa», «Bupyce», «bakrepuodarmn», «CTpoeHune u
xu3HeHHbIN Uk Bupyca CITM/{a, 6akrepuodaray, «Permmukamus JJHK».

O6opynosanue: mogenu-anminkauuu «Yasoenne JJHK u Tpanckpunuus», «buocunrtes Oenka», «CTpoeHHE KIETKH», MOJAEIb CTPYKTYpPbI
JIHK.

Tema 5. Pa3MHoOKeHHEe M HHAUBUAYAJIbHOE PA3BUTHE OPTraHU3MOB.

KneTounslii nuki, Wi *KU3HEHHBIH LUK KieTkd. MuTepdasza u muros. Ilpoueccel, mporekaromue B nHTepdasze. Perumkanus — peaxius
matpuunoro cunreza JIHK. Crpoenue xpomocoM. XpoMOCOMHBIM HaOOp — kapuoTun. JMIUIOMIHBIA M TalUIOUWAHBIM XPOMOCOMHBIE HAOOpBI.
Xpomatuasl. L{uTonornueckne OCHOBBI PAa3MHOKEHUS U UHIAUBUYAIBHOIO PA3BUTHSI OPTaHU3MOB.

Henenne xknetku — muto3. Ctaguu muto3a. [Iporecchl, mpoucxoasinye Ha pa3HbIX CTaIUsIX MUTO3a. BUOTOTrHYeCKUil CMBICT MUTO3A.

[Tporpammupyemast ruOeb KJISTKH — aronTo3.



CDOpMI)I Pa3MHOKCHHSA OPraHu3MOB!: 0ecriosoe M IOJIOBOE. Bungpr OecroJioro PASMHOXKCHUA: ACJICHUC HAABOC, ITOYKOBAHHUE OJHO- U
MHOTI'OKJICTOYHBIX, CHOpOO6p83OBaHI/IC, BCTCTATHUBHOC PA3BMHOKCHHUC. I/ICKYCCTBGHHOC KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJIsI CCJICKINH.

ITonosoe Pa3sMHOXKCHHE, €I'0 OTIIUYHUA OT OecnoJioro.

Meiio3. Ctagun Mmeno3za. [Iponeccsl, nporncxonasimue Ha ctagusax menosa. [loBenenne xpomocoMm B Meiiosze. Kpoccunrosep. buomornueckuit
CMBICII M 3HaUY€HUE Meio3a.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK y >KMBOTHBIX. I10J0BBIE kese3bl: CEMEHHUKH U sSsMuHUKU. OOpa3oBaHue M pa3BUTHE
HOJIOBBIX KJIETOK — raMeT (CIepMaTo30M[, SHLEKIeTKa) — cIepMaToreHe3 M oBoreHe3. OCOOEHHOCTU CTPOECHHUs AHWLEKIETOK U CHEPMaTO30HMI0B.
OmtonorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTreHe3). DMOpHOHANbHOE pa3BUTHE (IMOpHoreHe3). DTambl 3MOPHOHAIBHOIO PAa3BUTHUSL y IMMO3BOHOYHBIX
JKUBOTHBIX: JPOOJIEHUE, racTpysmus, opranorere3. [locTamOproHanpbHOE pa3BUTHE. THIBI MOCTIMOPUOHAIBLHOTO PA3BUTHS: MPSMOE, HEMPSIMOE
(mmunHOYHOE). BiiusHue cpepl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIEC YPOICTBA.

Poct u pazBurtue pacrenuii. OHTOreHe3 IBETKOBOT'O PACTEHHUS: CTPOCHUE CEMEHH, CTaJANU Pa3BUTHA.

JdemoHcTpanuu:

Tabmuiel u cxembl: «QOpMBI  Pa3MHOKEHUST OPTraHU3MOBY», «J/IBOWHOE OIUIOMOTBOpEHHE Yy IIBETKOBBIX pacTeHUi», «BereratuBHOE
pa3MHOXKEHHUE pacTeHuiy, «Jlenenue kietku 0akrepui», « CTpoeHHEe MONOBBIX KIETOK», «CTpoeHre XpoMocoMbly, «Kietounsril ukm», «Permmukanus

JHK», «Mutos», «Menos», «IIpsmoe u Henpsimoe pa3Butue», «'ameTorenes y MIEKONUTAIOLINX U YeJI0BEKa», « OCHOBHBIE CTAJMN OHTOIEHE3a.

O6opyIoBaHUe: MUKPOCKOT, MHKporipernapatsl «CrepMaTo30uIbl MICKOMUTAIOMIETO», «SHIeKIeTka MIIeKOmuTaIero», «Kapuokuhnes B
KJIETKaX KOpEeIKa JTyKay, MarHuTHas MOJIe/Tb-anmuInkamus «Jlenenue xkinetkm», moaens JJHK, Mogens metadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKHEe PadoThI:
JlaboparopHuas pabota Ne 3. «HaGnroieHre MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKPOIIpemapaTaxy.

Ha6opaTopHa;1 pa60Ta Ne 4, ((HSy‘-IGHHG CTPOCHUS MMOJIOBBIX KJICTOK HAa I'OTOBBIX MUKPOIIpCIIapaTax».



Tema 6. HacjaeacTBeHHOCTh H HI3MEHYUBOCTh OpraHnusmMosB.

[Ipeamer u 3ampauu renetuku. Vctopus pa3BuTusi reHeTUKHU. Poib IIUTOIOTUH ¥ SMOPUOJIOTUN B CTAHOBJICHUH TeHETHKU. BKiag poccuiickux u
3apyOCIKHBIX YUEHBIX B pa3BUTHE TCHETHKU. METO bl TeHETUKH (THOPUIOIOTUUECKHM, IUTOTCHETHYECKUH, MOJIEKYIISIPHO-TeHETHYEeCKUi ). OCHOBHBIC
TEHETHUYECKUE MOHATUSA. [ eHeTHuUecKas CUMBOJIMKA, UCIIOJIb3YEMasi B CXEMAaX CKPELIMBAHUM.

3aKOHOMepHOCTI/I HacCJICAOBaHUA IMMPU3HAKOB, YCTAHOBJICHHBIC I. MGHJICJ'IGM. MOHOFI/I6pI/IJIHOe CKpCIIMBaHHC. 3aKoH CI[I/IHOO6pElBI/I51 PPI6pPIIIOB
MEPBOro MOKOJICHUA. HpaBI/IJ'IO JOMUHHPOBAHUS. 3aKoH PaCIICIUICHU A ITPU3HAKOB. I'mmote3a unctoTel TameT. [1loaHOE M HETTOJIHOE JOMUHHPOBAHUC.

,Z[I/IFI/I6pI/II[HOC CKpCIIMBaHHUEC. 3aKOH HE3aBHCUMOIO HacCJICAOBaHUA IIPHU3HAKOB. HI/ITOFCHGTI/ILIGCKI/IG OCHOBBI I[I/IFI/I6pI/IHHOFO CKpCUIMBaHUs.
AHaJ'II/ISI/Ip}/IOH_ICC CKpCIIMBAaHHC. Hcnonb3oBaHue AHAIIM3UPYIOLICTO CKPCIIUBAHUS I OIIPEACIICHUA TCHOTUIIA 0coou.

CueruieHHOe HaclieZioBaHUe Tpu3HakoB. PaGora T. MopraHa mo cHEIUIEHHOMY HAacjeIOBaHWIO TeHOB. HapylieHue cCIelyieHus TeHOB B
pe3yJibTaTe KpOCCHHIOBEpa.

XpOMOCOMHa}I TCOpHA HACJIICACTBCHHOCTH. I'enetnueckue KapThbl.

I'eneTuka mona. XpOMOCOMHO@ OIPEACIICHUC I10JIA. AYTOCOMLI N TIOJIOBBIC XPOMOCOMBEI. I'omorameTHnie u TeTCPOraMETHBIC OpPraHHU3MBbI.
Hacnegosanmne MMPU3HAKOB, CHCTIJICHHBIX C ITIOJIOM.

N3meHunBoCTh. BuJpl M3MEHUYMBOCTU: HEHACJIEJACTBEHHAass W HacleJACTBEHHas. Posib cpelbl B HEHACJIEICTBEHHOW W3MEHYMBOCTH.
XapakTepucTuka MoaAu(pUKAIIMOHHON U3MEHUMBOCTH. BapuanmoHHnslil psa v BapuanuonHas kpuBasi. Hopma peakiuu npusnaka. KonuuectBeHHble U
Ka4eCTBEHHBIC MMPU3HAKU M UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnencrtBenHasi, WiM TeHOTHNHYECKas, HM3MEHYMBOCTh. KoMOMHAaTHBHAs W3MEHYMBOCTb. MeHo3 U TMOJIOBOH TMpoOlecC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTU. MyTallMOHHas U3MEeHYMBOCTh. Kiaccudukanus MyTaluii: TeHHbIE, XpOMOCOMHBIE, TeHOMHbIE. HacToTa M MPUYHHBI
MyTanuii. MyTtareHHsie (pakTopbl. 3aKOH TOMOJIOTMYECKHX PSAJIOB B HacleACcTBeHHON n3mMeHunBoctd H. 1. BaBuiosa.

BHGH,I[epHaSI HaCJICACTBCHHOCTb U U3MCHYUBOCTD.
I'eneTnka dYeaoBeKa. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOJbI T'CHCTUKHU YCIIOBCKA: FeHeaJIOFI/I‘IeCKPlﬁ, 6J'II/13HGI_IOBI)II71, HHTOFCHGTH‘I@CKHﬁ,

6I/IOXI/IMI/I‘-ICCKI/H>'I, MOHeKy.H}IpHO-I‘eHeTI/I‘ICCKI/Iﬁ. COBpeMeHHOC OIMPCACIICHUC TCHOTUIIA: ITOJHOICHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM
YHCJIC C IIOMOIIBIO HHP-aHaJ'II/IBa. HaCJ'IeI[CTBeHHBIe 3a00J1eBaHMs YEJIOBEKA: T'€HHBIE 60J'Ie3HI/I, 0os1e3HH ¢ HaCHCHCTBeHHOﬁ npeaApacIoIOKECHHOCTBIO,



XpoMocoMHble Oosie3Hu. Comaruyeckue W reHepartuBHble MyTauuu. CTBOJOBBIE KIIETKU. [IpMHIUIBI 370pOBOro 00pasza >KHU3HM, IUArHOCTUKH,
OpOQUIAKTUKA U JICUEHUs] TEeHeTHYecKuX Oosie3Hel. MeauKo-reHeTHuYecKoe KOHCYJIbTUPOBaHME. 3HAYeHHE MEJUIMHCKOM TEeHETHKH B
MPEIOTBPALICHUH U JIEUEHUU TeHETUYECKUX 3a00JIeBaHNH YETIOBEKa.

JleMoHCcTpanum:
[optpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuuel 1 _cxeMbl: «MOHOTHOPUIHOE CKpEIIMBAHUE U €ro LIUTOIeHETHYeCKas OCHOBa», «3aKOH pacIleIUIeHHs M €ro LUTOreHeTHYecKas
OCHOBa», «3aKOH YHCTOTHI Tramer», «JurubpumHoe ckpenuBanuey», «L{uTomormueckue OCHOBBI JUTHOPHIHOTO CKpEHIMBaHU), «Meio3y,
«B3anMopelicTBUe alIENBHBIX TEHOBY», «l'€HeTHMYecKHe KapThl pAcTEHMM, >KMBOTHBIX M 4YelloBeKa», «l'eHeThka mona», «3aKOHOMEPHOCTH
HaCJIEJOBaHMsI, CLEIUICHHOTO C MojoM», «KapuoTumel yeinoBeka W >KMBOTHBIX», «Buasl m3ameHuuBoctn», «MoaupukannoHHas U3MEHUYUBOCTHY,
«Hacnenosanue pesyc-takropay, «['eHeTrka rpynn KpoBu», «MyTallMOHHAs U3MEHUYUBOCTbY.

OOGopynoBaHue: MoAeTU-aNTUIMKaM «MOHOTHOpUIHOE CKpemmBaHuey, «HemomHoe maoMuHHMpoBaHuE», «JIUTHOPUIHOE CKpPEIIMBAHHEY,
«ITepekpécT XpomMocom», MHKPOCKON M MHKporpemnapaT «Jlpo3oduna» (Hopma, myTtanuud (GopMbl KpPBUILEB M OKpacku Teia), repbapuii «['opox
IIOCEBHOIY.

JlaGopaTopHble U NpaKkTHYecKue padoThbi:

Jlaboparoprass pabora Ne 5. «M3ydeHwe pe3yslbTaTOB MOHOTHOPUIHOTO W JUTHOPUIHOTO CKPEIIMBAHHUS Yy JpO30(HIBI HAa TOTOBBIX
MUKpOIpenapaTax.

JlaboparopHuas padota Ne 6. «M3yueHne MOAN(PUKATUOHHON U3MEHYUBOCTH, IIOCTPOCHNE BAPUALMOHHOTO PsJia U BApUALMOHHON KPUBOI».
JlaGopaTtopHnast pabota Ne 7. « AHanu3 MyTaruii y 1po30¢uibl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[TpaxTrueckas padota Ne 2. «CocTaBiieHue U aHaJIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenekiusi Kak Hayka M MpPOLECC. 3apOoXkJCHHE celeKuuu U Jomectukanus. Yuenue H. V. BaBuioBa o0 LEHTpax NpPOUCXOXKIEHUS U
MHOT000pa3usi KyJIbTYpPHBIX pacTeHUH. L[eHTphI MPOUCX0KICHHSI TOMAITHUX )KUBOTHBIX. COpT, MOpPO/Ia, ITaMM.



CoBpeMeHHbIE METOAbl CeNeKIMU. MaccoBbIi M MHAMBHUIyalIbHBIM OTOOPHI B CENEKUMH pacTeHU M KUBOTHBIX. OIllEHKa 3KcTephbepa.
brnuskopoacTBeHHOE ckperuBanue — HHOpuAUHT. Yuctas nuuus. CkpenuBaHue YUCThIX JTUHUN. ['eTeposuc, wnu rubpuanas cuna. HeponctBeHHoe
CKpemBanue — ayTopuauHr. OtnanéHHas ruOpunmzamus u e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 W TOJYYEeHHE IOJUIUIONIOB. JlOCTHIKEHHS
CEJIEKLIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak orpacib HNPOM3BOJCTBA. ['eHHas MHXKeHepus. OTtamnbl co3fgaHus pekoMOuHaHTHOW JIHK M TpaHCreHHBIX OpraHu3MOB.
Kierounas wunxenepus. Kierounble KyiabTypbl. MUKpPOKIOHAJIBHOE pa3MHOXKEHHME pacTeHud. KiloHMpoBaHME  BBICOKOIPOIYKTHUBHBIX
CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTHUecKue 1npoodsiemsl. 'MO — renetnyecku MoIu(pUIMPOBAHHBIE OPTaHU3MBI.

2 !CMOHCT[!a! 195058

Ioptpetsr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabauiel 1 cxeMbl: kKapta «l{eHTphl MPOUCXOXKIECHUS U MHOT000pasus KyJIbTypHBIX pacTeHui», «Ilopombl JOMaITHUX >KUBOTHBIX», «CopTta
KYJbTYPHBIX pacTeHmit»y, «Otnanénnas rubpuausanus», «Paborel akagemuka M. ®. MBanoBay, «llomummonnus», «OOBEKTbI OMOTEXHOJIOTHH,
«KneTouHble KynbTyphl U KIIOHUPOBaHueE», «K KOHCTpyHpOBaHHE U IIEPEHOC '€HOB, XPOMOCOM).

Ob6opynoBaHue: MyJISDKA TUIOZIOB M KOPHEIUIONOB JTUKUX (OpM M KyJIBTYpPHBIX COpPTOB pacTeHuil, repbapuii «CenbcKoX03sHCTBEHHbIE
pacTeHus».

JlabopaTopHbie 1 NpaKkTHYeCKHEe PadoThI:

Okckypeust «OCHOBHBIE METOIBl M JIOCTHIKEHHS CEJIEKIMHM PACTCHUH M KUBOTHBIX (HAa CEJIEKIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epmy,
COPTOUCIIBITATENbHBIN YUacCTOK, B TEIUIMYHOE X035ICTBO, 1a00paTOPHUIO arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBoTIOLIHOHHAA OMOJIOTHA.

[TpennochIK BOSHUKHOBEHUS BOJTIOIMOHHON TEOPHU. DBOIIONMOHHAS TEOPHUs U €€ MeCTO B OMOJIOTHHU. BiusHue 3BOTIOIMOHHON TEOPHH Ha
pa3BUTHE OMOJIOTUU U JPYTUX HAYK.



CugerenbcTBa 3BOMIONMU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD MOSABICHHUS BUIOB B MAJCOHTOJIOIMYECKON JIETONUCH, NEPEXOAHbIE
¢dopmbl. broreorpaduueckue: cxoacTBo U paznnune GpayH U GIop MaTepuKOB U OCTPOBOB.

9M6p1/10nor1/1qe01<ne: CXO0ACTBAa W pas3induAa 3M6pI/IOHOB Pa3HbIX BHUAOB I103BOHOYHBIX. CpaBHI/ITeJ'IBHO-aHaTOMI/I‘ICCKI/IeI T'OMOJIOT'HYHBIC,
AHAJIOTMYHBIC, PYAUMCHTAPHLIC OpraHbl, aTaBHU3MBbI. MOHeKy.HHpHO-61/IOXI/IMI/I‘-IGCKI/ICI CXO0ACTBO MECXaHHM3MOB HACJIICACTBCHHOCTHM MW OCHOBHBIX

MeTaboIMYECKUX MMyTel Y BCeX OPraHu3MOB.

OpomounronHass teopuss Y. JlapBuHa. [IpeanochulkKM BO3HUKHOBEHHS JapBHHU3MA. JIBMKYIIME CHIJIBI 3BOJIOLMM BUIOB 1O JlapBUHY
(M30BITOYHOE PA3MHOKEHHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEOMpeneIEHHAss U3MEHUNBOCTH, 0Oph0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBomonun (CTD) u e€ 0OCHOBHbBIE MOJIOKEHUS.
Muxkposomonus. [Tonmymnsius Kak equHUIA BUIa U BOJIIOLUH.

JIBukyuiue cuisl (pakTopbl) SBOJIIOLMH BUJOB B pupoje. MyTallMOHHBIN MPOLecC 1 KOMOMHATUBHASI U3MEHUYUBOCTS. [1onMyIsnOHHbIE BOJIHBI
u nipeii renos. Mzonsauus 1 MUrpanus.

EctectBeHHbIil 0TOOp — HampaBstonuil GpakTop 3Boonun. opMbl €CTECTBEHHOTO 0TOOpA.

[Tpucnoco6aeHHOCTh OPTAaHU3MOB KaK Pe3yJIbTaT IBOIIONKU. [Ipumeps! mpucnocobieHuit y opranu3mMoB. ApoMop§o3bl U UIN0A AN TAIIHH.
Bun u Bunoo6pazosanne. Kpurepun Buna. OcHoBHBIE ()OpMBI BUI000pa30BaHMs: Teorpaduaeckoe, SKOJIOTUIECKOE.

Maxkpo3Bosrorus. DopMbI 3BOTIONUH: (UIIeTHICCKas!, TUBEPTeHTHAs, KOHBEPIeHTHA, TTapauielbHasi. HeoOpaTuMOCTh IBOIIOIIHH.
[IpoucxoxkaeHre OT HeCIeUaTU3UPOBAHHBIX NPeaKoB. [Iporpeccupyromas cnenuanuzanus. AJanTUBHAs pagualusi.

JdemoHcTpauuu:

Hoprpertst: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 2. I'ekkens, . Mronnep, A. H. CeBepuios.

Tabnuuel u cxembl: «Pa3BuTHe opraHndeckoro Mupa Ha 3emiie», «3apoAbIIli T03BOHOUHBIX )KUBOTHBIX», K APXEONTEpUKCY», «DopMbl 6OPHOBI
3a cymecTBoBaHue», «EcrecTBeHHBI 0TOOp», «MHOroo06pasue copToB pacTeHui», «MHOrooOpasue IMOopoJ KHUBOTHBIX», «llomymsuny,



«MyTanoHHasi W3MEHYHUBOCTH», «Apomopdoser», «Mnmoamanramum», «OOmas nereHepamys», «JBmwKymipe cuiibl sBoitonum», «Kapra-cxema
mapuipyta mytemectBus Y. Jlappunay, «bopbba 3a cymectBoBanue», «IIpucrnocoOieHHOCTs opraHu3MoBy, «I'eorpadudeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUE).

O6opynoBaHKe: KOJJICKIMSI HACEKOMBIX C pa3IMYHBIMH THUIAMH OKpPAaCKH, HA0Op IJIOJOB W CeMsH, KoJulekuus «l[IpuMepsl 3amiuTHBIX
IpUCHOCOOIEHNH Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIIPABJIEHUS BOIIOLMNY», 00bEMHAsA MoJelb «CTpOeHHE MOJI0BHOTO MO3Ia IO3BOHOYHBIXY.

buoreorpaduyeckas kapra Mupa, Komiekuus «DopMbl COXpaHHOCTH UCKOIAEMBIX KUBOTHBIX U pacTeHMiT», Mojenb anmnkanus «[lepexpéct
XpOMOCOMY, BIa)KHBIE TipenapaThl «Pa3BuTrne HacekoMoroy», «PazBurtue narymkm», Mukpornpenapat «Jlpozodpuna» (Hopma, MyTauu GOpMbI KPUILEB
U OKpAacKH Tena).

JlabopaTopHbie 1 NpaKkTHYeCKHEe PadoThI:

JlaGopatopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(}HOIIOTHIECKOMY KPUTEPHIO».

JlaGopatopHas padota Ne 2. «Onucanue NprUCcrocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTENILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU HA 3emJie.

JloHayuHble TpPEACTaBICHUS O 3apOXKAECHUM >KW3HU. HayuHble Irumore3bl BO3HMKHOBEHUS KM3HM Ha 3emile: aOMOTreHe3 U IaHCIEepMHUsL.
XuMuueckas 3BOJIFOI M. AOHOTEHHBIA CHUHTE3 OpraHu4YCCKUX BCIICCTB M3 HCOPraHUYCCKUX. 9KCHCpI/IM€HTaJIBHO€ MMOATBCPIKACHUC XUMHYECKOHN
sBotony. HauanbHble stambl Ouosiormdeckoil spomounu. I'mnoresa PHK-mupa. @opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE

poToKJIeTKU. [IepBble KIIeTKU U UX dBoNroLUsA. POPMHUPOBAHNUE OCHOBHBIX I'PYIIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo spam u nepuonaM. Karapxeill. Apxelickasg M mporeposoiickas 3pbl. [laneo3olickas 3pa u €€ NepHOAbI:
KeMOpHICKUI, OpTIOBUKCKUIA, CHUTYpUHCKHA, J€BOHCKHUM, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iickas 3pa U €€ epruoabl: TPHACOBBIN, FOPCKUH, MEIOBOM.
Kaitno3olickas 3pa u €€ nepHuo/ibl: MajeoreHOBbINA, HEOT€HOBbIN, aHTPOIIOT€HOBBIM.

XapakTepuCTUKa KJIMMaTa M Te0JIOTHYECKUX mporeccoB. OCHOBHBIE 3Talbl BOJIOLUHM PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMopdo3bl y
pacTeHul U )KUBOTHBIX. [losIBIIeHME, pacBET U BBIMUpPAHUE TPYIIIT )KUBBIX OPTaHU3MOB.



Cucrema OpPraHn4€CKOro MrMpa Kak OTpaKCHHUE 3BOJIFOIIUU. OCHOBHBIC CHUCTEMaTHUYCCKIE rpyIIbl OpraHu3MoB.

3BOHIOI_II/I$I YCJI0BCKa. AHTpOHOJIOI‘I/ISI KaK HaykKa. Pa3zButue HpGIICTaBJIeHI/Iﬁ O IMPOUCXOKICHHUU YCIIOBCKA. MCTOI[H HU3Yy4YCHUS aHTPOIIOICHE3A.
CXOI[CTBa " pa3jinduns 4C€JI0BEKA U )KMBOTHBIX. CucremMaTH4eCKOE I0JI0KEHHE YSJIOBEKA.

JBuxyue cuibl (paxTopsl) aHTpororeHesa. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH 0TOOp. OOlIecTBeHHbIH 00pa3 KU3HU,
W3TOTOBJIEHUE OPYAUN TPyZa, MBIIIJIEHUE, PEUb.

OcHOBHBIE CTalUU ¥ BETBU 3BOJIIOLUH UYEJIOBEKA: aBCTpajonuTeku, Yenosek ymenslil, YenoBek npsAMoxonsamui, YenoBek HeaHAEpTalbCKUl,
YenoBek pazymHbIH. HaxoaKy MCKOMIAEMBIX OCTATKOB, BPEMs CYIECTBOBAaHUS, O0JIACTh PACIpPOCTPAHEHUs, 00bEM T'OJIOBHOTO MO3ra, 00pa3 JKU3HH,

opyusl.

Yenoseueckue pacbl. OCHOBHBbIE OOJBIINE pachl: €BpoIleouaHas (eBpas3uiickas), HEerpo-aBCTpalougHasl (dKBaTOpHUabHas), MOHTOJIOMIHAS
(a3marcko-aMepuKaHcKas). YepTsl MPUCTIOCOOICHHOCTH MPEICTABUTENCH YeJIOBEUSCKUX pac K YCIOBUSM CYIIECCTBOBAHUS. EJUHCTBO YEIOBEUECKUX
pac. Kputuka pacusma.

JdemoHcTpanuu:
Hoptpetsr: ®. Penn, JI. Tlactep, A. U. Onapun, C. Munep, I'. FOpu, Y. JlapBus.

Tabmuiel U cxeMbl: «Bo3aukHOBeHne CoHEUHOU cUCTeMbl», «PasButhe opranmueckoro mupa», «PacturenpHas kineTkay, <« KuBoTHas
Kietka», «lIpokapuotnyeckas kierka», « CoOBpeMEeHHasi CUCTEMa OPraHMYecKoro mMupa», «CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHHUS YEJIOBEKa U
YeII0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa NAJICOHTOJIOTMYECKHX HAaXOJOK MPEIKOB COBPEMEHHOI'O YeloBeKa», «JlpeBHelmime Ioamy,
«JlpeBuue moan», «IlepBbie COBpeMEHHbIE JTI0I1», «YeI0BeUeCKHUe pachl».

Ob6opynoBanue: Myisku «IIpoucxoxkaenne yenoBeka» (OFOCTBI aBCTPATIONUTEKA, IUTEKAHTPOIIA, HEaHIepTalblla, KPOMAaHbOHIIA), CIEIKU WUIH
n300pakeHNsI KAMEHHBIX OpYyAUi MEPBOOBITHOTO YeJIOBEeKa (KaMHU-YOMIIEPhI, pyOuia, ckpebia), reoXpoHoIoruuecKas Tadbnuia, Kouiekuus «DopMel
COXPAHHOCTH MCKOIAaeMbIX KHUBOTHBIX U PACTCHUII.

JlabopaTopHble U NpaKkTHYeCKHEe PadoThI:

[TpakTideckast pabota Ne 1. «/3ydeHne NCKOMaeMbIX OCTATKOB PACTCHUN U )KMBOTHBIX B KOJIICKIIUSIXY.



DKCKypcusi «IBOJIOLKS OPTaHUYECKOro MUpa Ha 3emiiey (B €CTECTBEHHO-HAYUHBIN WJIM KPaeBEAUECKUN My3ei).
Tema 3. Opranu3Msbl U OKpY:Kamas cpeaa.

DKOJIOrHs KaK HaykKa. 38.,[[8.‘{1/1 " paszacyibl 5KOJIOTHH. MeTo bl PKOJIOTHYSCKUX HCCIICIOBAaHUM. OKOJIOTUYECKOE MHPOBO33pPCHUC COBPCMCHHOT'O
YCJIOBCKaA.

CpGI[LI o0uTaHus OpTraHu3MOB: BOJHAsA, HA3CMHO-BO3AylIIHAA, TIOYBCHHAA, BHYTPUOPTaHU3MCHHAA.

Okonorudeckue ¢akropbl. Krmaccuduxamusi sxomorndeckux (GakToOpoB: aOMOTHYECKHE, OWOTHYECKHE W aHTPOIOTCHHbIC. JleficTBue
IKOJIOTHUECKUX (haKTOPOB HA OPTaHU3MBI.

AOuoTtndeckre ¢GakTOpwl: CBET, TeMIeparypa, BiIaxHOCTh. Dotomnepuonusm. [IpucrnocobneHns opraHU3MOB K JACHCTBHIO aOMOTHYECKHUX
dakTopoB. buonornyeckue puTMBI.

buotnyeckue ¢aktopsl. Bumel OMOTHUECKHMX B3aMMOJEHCTBUH: KOHKYPEHLHUS, XHMIIHHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapasutusm,
KOOTIEpaIusi, MyTyaJIn3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M, HEUTpaIN3M. 3HaUCHHE OMOTHYECKUX B3aUMOJICHCTBUI

JAJI1 CYHICCTBOBAHUSA OPraHU3MOB B ITPUPOJHBIX COO6H.I€CTBaX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU NOMyasiuuu. OCHOBHBIE MOKAa3aTeau NOMYJSLUU: YUCIEHHOCTb, IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTrpalus. J[MHaMuKa YUCICHHOCTH NOMYJISIUU U €€ PeryJisinus.

JdemoHcTpauuu:
[Moptpetsl: A. I'ymOonpar, K. ®@. Pynse, 3. ['ekkenb.

Tabmumuer  u  cxemsl: kapta «llpupomusie 30HBI  3emim», «Cpensl oburanus opraHu3MoB», «®Doronepuonmsmy», «llomymsamumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOIYJIAUUN HH(Y30pHH-Ty henbkuy, «[IumeBbie nenm.

JlabopaTopHbIe U NpaKkTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 3. «Mopdonornyeckrie 0cOOEHHOCTH PaCTEHUH U3 pa3HbIX MECT OOUTAHUS.



JlaGoparopHnas pabota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa».
[Tpaktuueckas padora Ne 2. «[loxc4€r IIIOTHOCTH MOMYJISAIMNA Pa3HBIX BUAOB PACTCHUI.
Tema 4. Coo0mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo01iecTBo opranu3mMoB — OuorneHo3. CTpyKTypbl OHMOIIEHO3a: BUIOBasi, MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buabl-1OMUHAHTHI.
CBs31 B OMOIIEHO3E.

DKkonoruveckne cuctembl (d9kocuctemsbl). [loHsTHe 00 3KocmcreMe u OuoreorneHo3e. DyHKIMOHANBHBIE KOMIIOHEHTHI HKOCHCTEMBI:
MIPOIYIIEHTBI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BemIeCTB M IMOTOK SHEPIHHM B 3KOCHUCTeMe. Tpodudeckue (NMUIIEBBIE) YPOBHU IKOCHUCTEMBI.
[Tumessie menu u cetd. OCHOBHBIE IMOKa3aTeNM SKOCUCTEMBI: OuMomacca, MPOAYKIHUSA. DKOJOTHYECKHE MHUPAMUMABL: MPOIYKIUH, YUCICHHOCTH,
o6romacchel. CBOMCTBA 3KOCHCTEM: YCTOMYMBOCTh, CAMOPETYJIsus, pa3Buthe. CyKIeccus.

[Tpupoanblie s5KkocHCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOIO MIIM HIMPOKOIUCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOCHUCTEMBbI. buonormueckoe U XO034HCTBEHHOE 3HAUYE€HUE arpodKOCUCTEM H
ypOO3KOCHUCTEM.

buopasnoobpazue kak GakTop ycToiunBocTH 3KocucteM. CoxpaHeHue OUOIOrHYecKoro pasnooOpasus Ha 3emie.

Vuenune B. U. Bepnanckoro o O6mocdepe. ['panuipi, coctaB u cTpykrypa Omochepnl. XKuoe BemectBo u ero ¢yHKuuu. OcoOEHHOCTH
ouocdepsl Kak r1odanbsHOM SKOCUCTEMBI. JJnHaMuYeckoe paBHOBECHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€0XMMHUYECKUE ITUKIIBI 2JIEMEHTOB (YTaepoa, a30Ta). 30HANBHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.
YenoseuecTBo B OMocdepe 3eMan. AHTPOIIOTCHHBIC U3MEHEHUs B Onocdepe. [1obanbHbIe IKOTOTHYECKHE TPOOIEMBI.

CocymiecTBOBaHUE TPUPOIBI U YenoBeuecTBa. CoxpaHeHne OMOpa3HO00pa3us Kak OCHOBA yCTOWYMBOCTH Orocdepbl. OCHOBA pallMOHATBHOTO
yIpaBJICHUS TIPUPOIHBIMU PECYPCAMHU U MX MCIIOJb30BaHKe. JJOCTHIKEHNST OMOJIOTHUH U OXpaHa MPHPO/IBL.

JdemoHcTpanuu:



Hoptpetst: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u _cxembl: «IIumessie nenm», «buoneHos: coctaB u cTpykTypa», «IIpupoaasie coobmectBay, «Llenn mutanusy, « IKoIorndyeckas
nupamuiay, «buocgepa n yeaoBek», « IKocucTeMa MUPOKOJUCTBEHHOTO Jieca», « JKOCHCcTeMa XBOMHOT O Jieca», «buoreno3 BonoéMay», « ArponeHos»,
«lIpumepHbIE aHTPOIIOTEHHBIE BO3IEUCTBYS HA NIPUPOLY», « BakHeWIIMe MICTOYHUKY 3arpsi3HEHMs BO3/lyXa U I'PYHTOBBIX BO», «IlouBa — BaxkHeuas
cocTasisonas ouocepn», «PakTopsl Aerpaganuu nousy», «llapaukossiit 3G pexT», «PaKkTophl panOAKTUBHOTO 3arpsizHeHust onocdeps», «Oomas
cTpyKTypa ouochepsn», «Pacrpocrpanenue xu3nu B 6nochepe», «O30HOBEIN 3kpan 6uochepwr», «KpyroBopot yriiepoaa B 6unochepe», «KpyroBopor
a3oTa B IPUPOIEY.

OOGopynoBanue: Mojeb-anInKamust « TunmudHasie  OMOICHO3BI», TepOapuii «PacturenpHbie cooOmecTBa», KOJUIEKIHMH «buoneHosy,
«Bpeaurenu BaKHEHIIHMX CEIBCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuM M KOJUJIEKIUM pPACTEHHH W JKUBOTHBIX, NPUHAAJICKAIIME K pa3HbIM
HKOJIOTMYECKUM TpymnInaM oaHoro Buaa, Kpacnas kuura Poccuiickoit @eneparuu, n300pa>keHUsI OXpaHIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.

I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOI'PAMMBLI 110 BUOJIOTMMA HA BA30BOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

Cornacao ®I'OC COO, ycranaBiuBarTCss TpeOOBaHUS K Pe3yIbTaTaM OCBOSHHS OOYYArOIIMMUCS TPOTPaMM CpeIHEro 00IIero oOpa3oBaHMs:
JMYHOCTHBIM, METAIIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pPE3ylbTaTOB OCBOEHHUS Ipeamera «bHOnorus» BBIICIEHBI CIEIYIONUE COCTABISAIONIME: OCO3HAHUE O0YYaroIUMHUCS
POCCHUICKON TIpaKJAaHCKOM HMAEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITENIBHOCTH M CaMOOIPEAEIEHUI0, HaJM4ue MOTHBALMU K
00y4eHHI0 OMOJIOTHH, 1IeJICHANPaBIECHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JINYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U UCTOPUUYECKUX TPATULIUI
pasBUTH OMOJIOTMYECKOTO 3HAHMUS, TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIMIUXCsl PYKOBOJICTBOBATHCS B CBOEH JI€ATEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYLIUMH cUCTEME OHOI0rHuecKoro o0pa3oBaHusl, HATMYKME SKOJIOTMUYECKOr0 MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LEJIH U CTPOUTh
JKU3HEHHBIE IJIaHbl.

JInuHOCTHBIE PE3YyJIbTAaThl OCBOCHUSA MPECAMCTA «buonorusy» JOCTUI'alOTCA B CIHMHCTBC yq66HOﬁ W BOCHUTATEIbHOM ACATCIIbHOCTH B
COOTBETCTBUH C TPAAUIIUMOHHBIMU pOCCI/II\/JICKI/IMI/I COINUOKYJIbTYPHBIMH, HCTOPUUCCKMMU H AYXOBHO-HPABCTBCHHBIMU ICHHOCTSAMHU, HNPHUHATBIMU B



o011ecTBe MpaBUIaMu U HOPMaMU TTOBEACHUSI U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUSI, CAMOBOCIIMTAHMS U CAMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH
MO3UINH JTUYHOCTH, MATPHOTU3MA, YBAKEHHUS K 3aKOHY U MPABOMOPSAKY, YEIIOBEKY TPYy/Ia U CTaplIeMy MOKOJIEHHUIO, B3AUMHOTO YBaXXKEHUS, OEPEeKHOTO
OTHOIIEHUA K KyJbTYPHOMY HACJIEAUIO U TPAJUIMSAM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoi denepanniu, NpupoIe U OKPYKaKUIEH cpeae.
JIMYHOCTHBIE pE3YJbTaThl OCBOCHHsI Y4eOHOro mpeamera «bBHOJOTHS» MODKHBI OTpakaTh TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIuXcs
PYKOBOJICTBOBAThCSI CPOPMHUPOBAHHON BHYTPEHHEW MMO3UIIMEH JTMYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTAIUH, TO3UTUBHBIX BHYTPECHHUX yOEKACHUI,

COOTBCTCTBYIOIINX TpaJuIIUOHHBIM HCHHOCTAM pOCCI/If/'ICKOFO O6IJ_I€CTBa, paciimpCHUEC KU3HCHHOT'O OIIbITa W ONbITa ACATCILHOCTHU B IIPOLICCCC
peajin3daniii OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCITUTATEIIBHOM JACATCIIBHOCTH, B TOM YHCJIC B HaCTH:

1) rpamIaHCKOTO0 BOCIIUTAHMS
c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaIOIIErocsl KaKk aKTHBHOT'O M OTBETCTBEHHOTO UJIEHA POCCUHCKOTO OOIIECTBA;
OCO3HaHHE CBOMX KOHCTUTYIIHOHHBIX MIPaB M 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U MTPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIBHOCTH IIpHU CO3daHUUN yLIe6HI)IX IIPOCKTOB, PCUHICHUHA y‘le6HI>IX 1 IIO3HABATCJIBHBIX 3aJad4,
BBITIOJTHEHHH OMOJIOrHYECKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH OIIPCACIIATH CO6CTB€HHYIO TTO3HUIHIO ITO OTHOIICHHIO K ABJICHUAM COBpeMeHHOﬁ JKU3HU U OOBSICHATH eé;

YMCHUEC YYUTHIBATH B CBOUX JIEUCTBUSIX HeO6XO,Z[I/IMOCTL KOHCTPYKTUBHOI'O B3aUMOJICUCTBHS JIIOACH C pa3HbIMU Y6G)K,Z[6HI/I$IMI/I, KYJIbTYPHBIMHU
OEHHOCTAMH U COIIMAJIBHBIM ITOJIOKCHUEM

TOTOBHOCTHL K COTPYAHHUUYCCTBY B TIIPOLECCEC COBMCCTHOI'O BBIIIOJTHCHUA y‘-IC6HBIX, IIO3HABATCJIBHBIX MW HCCICAOBATCIBCKUX 3aaad,
YBAXKUTCIIbHOI'O OTHOICHUSA K MHCHUIO OIIIIOHCHTOB IIpU O6CY)K,[[CHI/II/I CIIOPHBIX BOITPOCOB OHOJIOrHYECKOI0 COOCPIKAHUA,

TOTOBHOCTH K TYMAHUTAPHON U BOJOHTEPCKOU IEATEIHLHOCTH;

2) MNATPUOTUIECCKOI'O BOCIIMTAHUS



c(OpMUPOBAHHOCTh POCCUMCKON I'pa)IaHCKONH UACHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K CBOEMY HAapOJly, UyBCTBa OTBETCTBEHHOCTHU MEpPE]
Ponuzoi, ropnoctu 3a cBOM Kpail, CBOXO PoauHy, CBOM A3BIK U KyJIbTYPY, IPOILIOE U HACTOALIEE MHOIOHALMOHAILHOTO Hapoaa Poccnn;

LONEHHOCTHOC OTHOIICHUE K ITPUPOJHOMY HACJICAUIO U IMaMATHUKAM ITPUPOABbI, JOCTUKCHUIM Poccuu B HAYKEC, HCKYCCTBEC, CIIOPTEC, TCXHOJIOI'UAX,
Tpyae,

CIIOCOOHOCTH OIICHMUBAThb BKJIA/ pOCCI/II>'ICKI/IX y‘-IéHBIX B CTAHOBJICHUC U PA3BUTUC 6I/IOJ'IOPI/II/I, MMOHMMAaHUs 3HAYCHHMS OUOJIOTUHM B IO3HAHUH
3aKOHOB IMPHUPOAKLI, B )KU3HHU YCJIOBEKA U COBPEMECHHOI'O 06HI€CTBa;

ujieliHas yoexIEHHOCTh, TOTOBHOCTD K CITY)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €T0 CyAb0Y;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAaHHE AYXOBHBIX LIEHHOCTENH POCCUIICKOT0O HApOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

CHOCOOHOCTh OLIEHUBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH;
OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OyyIIero;

OTBCTCTBCHHOC OTHOIICHHUE K CBOUM POJUTCIISAM, CO3AaHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O IIPHUHATHA HGHHOCTGI\/’I CEMEMHOM JXU3HU B
COOTBCTCTBUH C TpAAULIUAMU HAPOAOB POCCI/II/I;

4) 3¢TeTHYEeCKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKJIIOYAs ACTETHUKY OBITAa, HAYYHOTO W TEXHHYECKOTO TBOPYECTBA, CIOPTA, TPyJa, OOIIECTBEHHBIX
OTHOIIICHHU;

MOHMMAaHHE YMOIMOHAIBHOI0 BO3/I€HCTBHUS JKUBOU pupoOabl 1 eé OCHHOCTH,

TOTOBHOCTDH K CAMOBBIPAXCHHUIO B Pa3HbIX BUJaX UCKYCCTBaA, CTPEMIICHHUC IIPOABJIATH KaUC€CTBA TBOp‘IGCKOﬁ JIMYHOCTH,



5) puznueckoro BocnuTaHus, GOpMUPOBAHUSA KYJIbTYPhI 310POBbSI U IMOLMOHAJIBLHOI0 0JIArONOTYYHs:
NOHMMAaHKME M pealn3alusl 310pOBOro M Oe30macHOro oOpasa >KM3HU (30pOBOE NMHTAHUE, COOJIOJCHWE THTHEHHYECKUX TMPaBHII U HOPM,
cOajaHCUPOBAHHBIN PEKUM 3aHATUHN U OT/AbIXA, PeryJjsipHas (u3nueckas akTUBHOCTB), OEPEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOILIEHUS K

COOCTBEHHOMY (PM3UUECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHUE IICHHOCTH MPaBWJI UHAUBHUIYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOr0 TIOBEICHUS B CUTYAIMSIX, YTPOKAIOMIUX 3I0POBBIO U KU3HU
JTIOJIEH;

OCO3HaHUE MOCIEACTBUNA U HEMPUATHUS BPEIHbBIX IPUBBIUEK (YIIOTPEOJIEHUS alIKOT0JIsl, HAPKOTUKOB, KypEeHUs);
6) TPY10BOT0 BOCIIUTAHUSA:
TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JII00ue;

TOTOBHOCTh K AKTHBHOHN JEATEILHOCTH TEXHOJIOTMYECKONW M COIMaJIbHOM HAIpaBJICHHOCTH, CIIOCOOHOCTH HHULIMNPOBATh, IUIAHUPOBATH U
CaMOCTOATCIIbHO BBITNIOJIHATE TAKYIO JACATCIbHOCTD,

UHTEpEC K pPa3NU4HbIM cdepam NpodecCHoHANbHON NeATeNbHOCTH, YMEHHE COBEpLIaTh OCO3HAaHHBIA BbIOOp Oyaymiei mpodeccuu u
peaTn30BBIBATh COOCTBEHHBIE )KU3HEHHBIE TUIaHbI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHMIO HA TIPOTSHKEHNUN BCEH KU3HMU;
7) IKOJIOTHYeCKOr0 BOCIIMTAHUS:
HKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOIIEHUE K TPUPOJIE KaK UICTOUYHUKY KU3HHU HA 3eMJIe, OCHOBE €€ CYyIlIeCTBOBaHUS;

MOBBIIIICHHE YPOBHS SKOJIOTHUECKON KYIbTYPBI: IPUOOPETEHHE OMbITAa TUTAHUPOBAHHMSI TTOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCIEICTBUN IS
OKpYKaIoIIei Cpeibl;

OCO3HAHHE TII00AEHOTO XapaKTepa KOJIOTHIECKUX MPOOIeM U IyTel UX PelIeHHUs;



CIIOCOOHOCTB UCIIOIB30BATh HpI/IO6pCTaeMI)I€ IMpu U3Yy4YCHUU OMOJIOTHY 3HAHUS U YMCHUS ITPU pCHICHUA HpO6HCM, CBS3aHHLIX C pallMOHAJIbHBIM
PUPOJIONOIB30BaHHEM (COOJIOACHUE TIPABHII MMOBEJCHUS B MPHUPOJIE, HAMPABICHHBIX Ha COXpPAaHEHHE PABHOBECHS B DKOCHCTEMAx, OXpaHy BHIIOB,
IKOCHCTEM, OHOoCchepsl);

AKTUBHOE HEINPHUATHE JICHCTBUH, NPHHOCSIIUX Bpell OKpYXKalolleld NPUPOIHONW CpeAe, YMEHHE MpPOTHO3UPOBATh HEOIaronpHsTHHIC
HKOJIOTHYECKUE TIOCIIEACTBUS IPEANIPUHUMAEMBIX IEHCTBUHI U NIPENOTBPALLATD UX;

HAJIMYUC PA3BUTOTO 3KOJOTUYCCKOI'0 MBIIIJICHUS, 9KOJIOTHYCCKOU KYJbTYPBI, OIIbITa ACATCIbHOCTHU 9KOJIOTHYCCKOU HaIlpaBJICHHOCTH, YMCHUA
PYKOBOJACTBOBATLCA UMU B HOBH&B&TGHBHOﬁ, KOMMyHHKaTHBHOﬁ n COL[I/IaHBHOﬁ MMPAaKTHUKE, TOTOBHOCTH K Y4YaCTHIO B HpaKTquCKOﬁ ACATCIIBHOCTHU
9KOJIOTHYECKOM HAIpaBJICHHOCTU,

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO
Ha JIMajiore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBCPHICHCTBOBAHUC SI3BIKOBOM M YUTATEIILCKOU KYJBTYPBI KaK CpEACTBa BSaHMOJIefICTBI/ISI MCXKAY JIOABMHU U IMTO3HAHHWA MHUPA,

NOHMMaHue cnenu(uku OMONIOrMM KaK HAyKH, OCO3HaHUs €€ ponu B (HOPMUPOBAHMM PAMOHAIHHOTO HAYYHOTO MBIIUICHUS, CO3JaHHUU
LIEJIOCTHOTO MPEJCTaBICHUs 00 OKpYXKaroIlleM MUpE KaK O €JUHCTBE NMPHUPOJIbl, YeJIOBEKa M OOLIeCTBa, B MO3HAHUU NMPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHnn mpodIeM COXpaHEHUs! PHUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTMU Ui COBPEMEHHOW IMBMIIM3AIMU: OOECIICYEHHSI HOBOTO YPOBHS Pa3BUTHs MEIWIUHBI, CO3/IaHHUE
NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peIlaTh PEeCcypcHbIE IMPOOJEMBbl pa3BUTHs UYEIOBEYECTBA, IIOMCKA ITyTeH BbIXOJA U3 III0OAIBHBIX
HKOJIOTHUECKUX NpobieM U obOecredeHus: Mepexoja K yCTOMYMBOMY pPa3BUTHIO, PAMOHAIBHOMY HCIIOIB30BAaHUIO HPUPOAHBIX PECYpCOB U
(OpMHPOBAHHUIO HOBBIX CTaHIAPTOB XKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUN OMOJOTUYECKUX 3HAHUM B LIEJSAX MOBBILICHHS 00IIEH KYJIbTYphl, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK
COCTaBHOM YacTH (PyHKIIMOHAILHOW I'PaMOTHOCTH 00ydaromuxcs, GopMUpyeMoil IpH N3y4eHUN OUOJIOTHH;

MMOHUMAaHHEC CYHIHOCTHU MCTOAOB IO3HAHUA, HNCIIOJIb3YCMBIX B CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIIOIL30BAaTh MMOJIy4a€MbIC 3HAaHHUA IJId
aHanu3a U OOBICHEHUS SIBJICHUM OKpY’Karomero Mypa u nNpoucxoadaumunx B HEM I/I3MGH€HI/II\/'I, YMCHUC [I€J1aTb 000CHOBaHHBIC 3aKJIIOUCHHSI Ha OCHOBE
HAyYHBIX q)aKTOB U UMCIOIHUXCA JaHHBIX € ICJIBIO MTOJYUCHUA JOCTOBCPHBIX BHIBOIOB;



CIIOCOOHOCThH CAaMOCTOSITEIILHO UCIIOJIb30BAaTh OMOJIOrMUECKUE 3HAHUS JUIsl PEIIEHUs TPOOJIEM B PEATIbHBIX )KMU3HEHHBIX CUTYALMSIX;

OCO3HAHUE LIEHHOCTU HAYYHOU JESTeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO U MCCIIEIOBATEIBCKYIO I€ITEIbHOCTh UHIMBUIYAIbHO U
B IpyIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPA30BaHUIO, K aKTUBHOMY MOJYUYCHHUIO HOBBIX 3HAHUHW MO OMOJIOTUH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MeTanpeameTHble pe3yIbTaTbl OCBOCHHS y4eOHOTO npeaMeTa «bruonorusy» BKIYA0T: 3HaUUMBbIE JIJ1s1 (JOPMUPOBAHUS MUPOBO33PEHUS 00yUaOLIUXCS
MEXIUCIUTUITMHAPHBIE (MEKIPEIMETHBIE) 00IICHAYYHbIE TOHATHUS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpPA U CTIEHU(PUKY METOJIOB
MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIHsl, ABJIEHUE, IPOIIECC, CUCTEMa, HayYHbIN (haKT, IPUHIIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeI0BaHNe, HAOII0ICHHE, U3MEpEHHe, SKCIIEPUMEHT U IPYTUX), YHUBEpCAIbHbIE yueOHbIe IeHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHHUKATUBHBIE, PETYJISITUBHBIE), 0OecreunBaroniie popMrupoBaHue PYHKIIMOHATBHON TPAMOTHOCTH U COLIMATILHOM
KOMIIETEHIIMH 00yYarouXCcs, CHIOCOOHOCTh 00YYaOLINXCS UCII0JIb30BaTh OCBOSHHBIE MEXAUCIUIITIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U
yHUBEpCaJbHbIe yueOHbIE IEUCTBUS B MO3HABATEIBHON M COLMAIBHON MPaKTUKE.

MerTanpeaMeTHbIe pe3yIbTaThl OCBOCHHSI POTPAMMEBI CPETHETO 00IIero 00pa30BaHUs JOKHBI OTPAXKaTh:
OgyajieHUe YHHBEPCAJbHBIMH Y4eOHbIMH N03HABATEJIbHBIMH /I€/iCTBUSIMH
1) 6a3oBbie JIorHUYecKHe AeCTBUSA:
CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTYaTU3UPOBAThH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEGHUM 3HAHMM NPUEMBI JIOIMYECKOrO MBINUIEHUS (aHaiau3a, CUHTE3a, CPaBHEHMs, Kiaccudukauuu, o0o0OIIeHus),
pacKpbIBaTh CMBIC OMOJIOTMYECKUX MTOHATUH (BBLACIATh UX XapaKTepHbIE IPU3HAKY, YCTAHABIMBATH CBSI3U C IPYTMMHU ITOHATHIMM);



OMPECACIIATh HCIU ACATCIbHOCTH, 3a/laBasl MapaMETPbl U KPUTCPUN UX NOCTHIKCHUSA, COOTHOCUTL PE3YJIbTAThl ACATCIbHOCTU C MMOCTABJICHHBIMU
OeIsAMU,

HCIO0JIb30BATh OMOJIOTMYECKHE TOHATHS JUIA 00BACHEHUS (baKTOB U SIBJICHHH JKUBOM IIPpUPOABI;

CTPOUTH JIOTHMYECKHUEC PACCYKICHHUA (I/IH}IYKTI/IBHI)IG, JACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), BBIBJIATE 3aKOHOMCPHOCTH W TIPOTUBOPCYUUSA B
paccMaTpruBaACMBIX ABJICHUAX, Q)OpMyHHpOBaTB BbIBOAbBI U 3aKJIFOUYCHUA,

MNPUMCHSATH CXEMHO-MOACJIBHBIC CPEACTBA JISA MIPECACTABIICHUS CYIICCTBCHHBIX CBSI3eHM U OTHOIIICHUI B HN3y4aeMbIX OMOJOTHYECKUX O6T>CKT8.X, a
TaKXE HpOTI/IBOpe‘II/Iﬁ PAa3HOIo poJia, BLIABICHHBIX B Pa3JIMYHBIX I/IH(i)OpMaHI/IOHHI)IX HCTOYHUKAX,

pa3pa6aTbIBaTB IJIaH pCHICHUS HpO6JI€MLI C y‘-IéTOM aHaJIM3a UMCIOIIUXCS MATCPUAJIbBHBIX U HCMATCPUAJIBHBIX PECCYPCOB;

BHOCHUTBb KOPPCKTUBLI B ICATCIIBHOCTDH, OLICHUBATL COOTBCTCTBUC PC3YJIbTATOB LIC/IAM, OLICHUBATH PUCKU MOCJIEICTBUI ACATCIIbHOCTH,
KOOPAUHUPOBATH U BBIIIOJIHATD pa60Ty B YCJIOBUAX PCAJIbHOI'O, BUPTYaJIbHOI'O U KOM6I/IHI/IpOBaHHOFO B3aHMOﬂeﬁCTBHH;

pa3BuBaTh KPCATHUBHOC MBIINIJICHUE IIPX PCIICHNUU JKU3HCHHBIX npo6neM.

2) 0a3oBble Hccie0BaTeIbCKHIeE AeiiCTBH:

BJIaJACTh HABbIKAMH y‘~I€6HO-HCCJ’I€I{OB3TCJ'IBCKOfI n HpOGKTHOfI ACATCIIBHOCTH, HABBIKAMHU PA3PCUICHUA HpO6J’ICM, CIIOCOOHOCTHIO ¥ TOTOBHOCTEIO
K CaMOCTOATCIbBHOMY ITOUCKY METOJOB PCHICHUS NPAKTUYCCKUX 3a/lav, HIPUMCHCHUIO PA3JIMYHBIX METOJOB ITO3HAHUS,

HCIIOJIB30BAaTh PAa3IMYHbIC BHJbI ACATCIHLHOCTH IIO IMOJTYYCHHIO HOBOI'O 3HAHMA, €0 HMHTCPHPCTALIHUU, npeo6pa3OBaHmo U IIPUMCHCHUIO B
y‘-I€6HLIX CUTyalusiax, B TOM YHCJIC [IPU CO3AaHUN y‘-Ie6HBIX " COLIMAJIBHBIX IMPOCKTOB,

(I)OpMI/IpOBaTB Hay‘-lHBIﬁ THIT MBIIIIJICHUA, BJ1aJICTH Haquoﬁ TepMHHOHOTHeﬁ, KIIIOUCBBIMU INOHATHAMU U MCTOAAMU,
CTaBUTb U (I)OpMy.TII/IpOBaTB COOCTBEHHEBIE 3a1a4u B O6pa3OBaTeHLHOﬁ ACATCIIBHOCTH U ) KU3HCHHBIX CUTYALUAX;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M AKTyallM3UpOBaTh 3ajlady, BbIABUraTh T'MIIOTE3y €€ pelleHHs, HaXOAWUTh apryMEHThbI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh apaMEeTpPbl U KPUTEPUU PEILICHUS;



AHAJIM3UPOBATD IMMOJTYYCHHBIC B XOAC PCHICHUA 3aaa4U PE3YyJIbTaThl, KPUTUYCCKU OLUCHHUBATL UX JOCTOBECPHOCTDH, IIPOrHO3UPOBATH USMCHCHUC B
HOBBIX YCJIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATH I€JIEHAIPABJICHHBIN MMOMCK MIEpEeHOCca CPEICTB U CIIOCOO0B AeMCTBUS B TPOPECCUOHANBHYIO CPELLY;
YMETh NIEpPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO U MPAKTHUECKYIO 00JI1aCTH )KU3HECSTeTbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE WJIEH, Npe/laraTb OPUTMHAIbHBIE TOJXO/bl U PEHICHHUs, CTaBUTh MPOOJIEMBl M 3aJauu, JOMYyCKAroIlue aJbTepHATUBHBIC
penieHusl.

3) padota ¢ nundopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(OpMAIMH (TEKCTe Y4eOHOTrO MocoOus, HAYYHO-TIOMYJISIPHOW JHUTEparype, OMOIOTHYecCKuX
CJIOBapsiX M CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHaTM3UpOBaTh HHPOPMAIIMIO Pa3IMYHbIX BUI0B U (GOPM NpeACcTaBICHUS,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUNBOCTD;

(I)OpMYHI/IpOBaTB 3alpoChl U MNPUMCHATH PA3JIMYHBIC MCTOABbI NPU TIOHUCKC U OT60p€ OHOJIOTUYCCKOM I/IH(I)OpMaI_[I/II/I, H€O6XOHHMOﬁ JJIA
BBITIOJTHEHU A y‘—Ie6HBIX 3aJaa4,

npno6peTaTL OIIBIT  HMCIIOJIb30BAaHU I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOHOFHﬁ, COBCPHICHCTBOBATL  KYJIbTYPY AKTHUBHOI'O
HCIIOJIB30BAaHUS PA3JIMYHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOATENIFHO BBIOMPATh ONTUMAIbHYIO (JOpMY MpencTaBiIeHUS OMOJIOTHYECKON MH(pOpMaruu (CXeMbl, rpaduKH, AUarpaMMBbl, TaOJIHIIBL,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAy4YHBIN S3BIK B KaueCTBE CPEJCTBA MpHU paboTe ¢ OHonorndeckoil MHpopMmalmen: NPUMEHATh XUMHUYECKUE, PU3NUYEeCKue U
MaTeMaTHYeCKHe 3HAKU U CUMBOJIbI, (OPMYJIbl, a00peBUaTypy, HOMEHKJIATYpPY, UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPECTBA
HarJIsJHOCTH;



BJIAZICTb HABbIKAMHU PACIIO3HABAHUSA U 3allIMThI HHq)OpMaHHH, HH(i)OpMaHHOHHOfI 0€3011aCHOCTH JINYHOCTH.

OBi1ajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€l CTBUSIMM:

1) o0menue:

OCYIIECTBIIATh KOMMYHHKAIIMA BO BCEX cdepax JKU3HU, aKTMBHO Y4YaCTBOBATH B JTUAIIOTE WM JAMCKYCCHH IO CYIIECTBY OOCYKIaeMOU TEMBbI
(YMCHI/IG 3aaBaTb BOIIPOCHI, BBICKA3bIBATL CYKIACHUA OTHOCHUTCIBHO BBITIOJIHCHUA npezmaraeMoﬁ 3aaa4u, YUYUTBIBATb UHTCPECHI U COIIaCOBAHHOCTD

MO3ULIUHN APYrux y4aCTHUKOB OHaJIora UJin ,Z[I/ICKyCCI/II/I);

pacrio3HaBaTh HeBepOaJlbHbIE CPEJCTBAa OOIICHUS, MOHUMATh 3HAYEHUE COLMAJIBHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX
CUTYyaIMid, YMETh CMATYATh KOH(QIUKTHI U BECTH NIEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOILIEHHS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS APYTUX JIO/IeH, IPOSBIATh YBaXKUTEIbHOE OTHOILIICHHE K
co0eceJHUKY U B KOPPEKTHOU Gopme popMyIUpoBaTh CBOU BO3PAKECHHUS,

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHS C HCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.
2) coBMeCTHAA J1eATeJIbHOCTD:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAMBUIYAIbHON paOOTHI MPH PELICHUH OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH
HEO0XO0JMMOCTh MPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJICHCTBUS MPHU pPeLIeHUH Y4eOHO 3a1auu;

BBIOMPATh TEMATHKY U METOJIBI COBMECTHBIX JICHCTBUH C yUETOM OOIINX HHTEPECOB M BOBMOKHOCTEH Ka)KJI0T0O YJIeHa KOJIJIEKTHBA;

MPUHUMATH 11€JId COBMECTHOM JESITEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH JCHUCTBUS 1O €€ JOCTHKEHUIO: COCTABIIATh IJIaH JIEUCTBUM,
pacnpeenaTh POy ¢ yuéTOM MHEHUH YYaCTHUKOB, 00CYk/1aTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

OILICHMBATh KAYECTBO CBOET0 BKJIaJa U Ka)KJOr0 y4aCTHUKA KOMaH/Ibl B OOIIMI pe3ysIbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC IIPOCKTLI, OUCHUBATL UACHU C MMO3ULINHA HOBU3HbBI, OPUTMHAJIIBHOCTH, npaKTqucxoﬁ 3HA4YUMOCTH,



OCYHICCTBIIATE TO3UTUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTyallUdaX, IPOSABIIATH TBOPYECTBO U B006pa)KeHI/I€, OBITE
HWHHUIIMATHBHBIM.

OgiaieHHe YHMBEPCAJIbHBIMHU PeryJIsiTABHBIMH 1€ CTBUSIMU:
1) camoopranm3anus:
UCIIO0JIb30BaTh OMOJIOTMUECKUE 3HAHUS JJIS BBISIBJICHUS IPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIUX;

BHIOUPATh Ha OCHOBE OMOJIOTMYECKMX 3HAHHU IIEJIEBBIC U CMBICJIOBBIC YCTAHOBKH B CBOMX JICHCTBHSIX M MOCTYIKAX IO OTHOIICHHUIO K )KHBOH
HPUPOJIE, CBOEMY 370POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOATCIIBHO OCYHICCTBJIATH IMO3HABATCIBbHYIO ACATCIBbHOCTD, BLIABJIATH HpO6HeMBI, CTaBUTb H CI)OpMy.]II/IpOBaTb COOCTBEHHBIC 3aJa4u B
06pa3OBaTeanoﬁ ACATCIIBHOCTH U ) KU3HCHHBIX CUTYaIlUAX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEATNIOYTEHUH;
J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmmpsATh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO IIMPOKOW HPYIUIMM B pPa3HbIX O0O0JAacTAX 3HAHUHM, IOCTOSIHHO IIOBBIIATh CBOM
00pa30BaTeIbHbIN U KyJIbTYPHbIH YPOBEHb.

2) CAMOKOHTPOJIb:



JaBaTb OUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPECKTUBLI B ACATCIBHOCTD, OLICHUBATL COOTBCTCTBUEC PE3YJILTATOB LC/IAM,

BJIAJACTh HaBbIKaMU [MO03HABATEIILHOM pe(l)JICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX I[CflCTBHﬁ N MBICIIUTCIIBHBIX NPOUCCCOB, UX PC3YJIbTATOB U
OCHOBaHHﬁ, HCIIOJIBb30BAaTh HpI/IéMBI pe(l)HeKCI/II/I A OLICHKW CUTYalluu, BBI60pa BCPHOI'0O PCIICHUA,

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS M0 UX CHUKEHUIO;
INPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIU3€ PE3YJIbTaTOB JIE€ATEIbHOCTH;
3) npuHsiTHE cedsl M APYrUX:

NpUHUMATh ce0sl, TOHMMast CBOM HEIOCTATKU M JOCTOUHCTBA,

NPUHUMATh MOTUBBI U ApI'YMEHTBI JIPYTUX [IPU aHAJIU3€ Pe3yJIbTaTOB EATEIbHOCTH;
IpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OINOKH;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € TIO3UIMH IPYrOro YesioBeKa.

NPEAMETHBIE PE3YJIBTATBI

[TpenmetHble pe3ynbTaThl ocBoeHUs nporpammbl COO no 6uosoruu Ha 6a30BOM YpOBHE BKIIIOYAIOT crieupuuecKue A yueOHOro npeamera
«buonorusn» Hay4HbIE 3HaHUA, YMEHUS U CHocoObl nercTBuil o OCBOEHHUIO, UHTEPIIPETALUN
U MpeoOpa30BaHMIO 3HAHUHN, BU/IbI AEATEIBHOCTH IO NOJIYYEHHIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAaHUH B PA3JIMYHBIX YUEOHBIX CUTYALUSX, a TAKXKE B
pealIbHBIX KU3HEHHBIX CUTYyAIUsX, CBA3aHHBIX ¢ Onosorueil. B mporpaMMe npeaMeTHble pe3yIbTaThl IPEACTABICHBI 110 TOAAM 00YUYEHHUS.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO nipeameTa «buonorus» ¢ 10 knacce MOMKHBI OTPAXKATh:
c(OpPMUPOBAHHOCTh 3HAHMI O MECTE€ W POJIM OUOJIOTMM B CHCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B ()OPMHUPOBAHUU COBPEMEHHOMN

€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA U HAyYHOTO MHPOBO33PEHUS, O BKJIAJE POCCUMCKHUX U 3apyOE€KHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHUH,
(YHKIMOHAJIBHON IPAMOTHOCTH Y€JIOBEKa JJISl PEIICHUS )KU3HEHHBIX 33/1a4;



YMEHHE paCKpbIBaTh COJEepKaHWE OHOJOTHYECKUX TEPMHHOB M TIOHSATHHA: KH3Hb, KJIETKA, OPraHW3M, MeTa0oim3M (OOMEH BEIIeCTB H
IpeBpallleHre JHEepruu), TroMeocTas (CamMOperyssiius), YpOBHEBas OpraHu3alMs JKUBBIX CHCTEM, CaMOBOCIpPOM3BelIEHHE (PEernpomyKLus),
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE;

YMEHHE M3JIarath OMOJOTUYECKHE TEOPUH (KIETOYHAsI, XPOMOCOMHAs, MyTaIllMOHHAsI, IICHTPAJIbHAS JOTMa MOJICKYJISIPHON OMOJIOTHH), 3aKOHBI
I'. Meunens, T. Moprana, H. U. BasuiioBa) 1 ydeHus (0 LIEHTpax MHOIooOpas3usi U IIPOUCXOXKIEHUS KyJIbTypHBIX pactennii H. 1. BaBuioBa
b b 2
ONPEJIEATh TPAHULIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAYYHOTO MTO3HAHUS B OMOJOTUU: HAOIIOIEHUE U OMMCAHUE )KUBBIX CHCTEM, ITPOIIECCOB U SIBJICHUN, OpTraHU3aIUs 1
MIPOBEICHUE OMOJIOTHYECKOTO DKCIEPUMEHTA, BBIIBIIKCHHE THUIIOTE3bI, BBISABICHHE 3aBUCHMOCTH MEXY HCCIEIyEMBIMH BEIMYUHAMH, OOBSICHECHHE
MOJTyYEHHBIX PE3yJIbTaTOB, HWCIOIB30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMEHHE JIeJaTh BBIBOJBI HAa OCHOBAHUU TOTYYCHHBIX
pe3yJbTaToB;

YMEHHUE BBIJIEIATh CYIIECTBEHHBIE MPHU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT M IYKAPHUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB,
OCOOCHHOCTH TPOIECCOB: OOMEHa BEHIECTB W MPEBpAIICHHs PHEPIMU B KJIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO0 M JHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTUIOJOTBOPEHUSI, PA3MHOKEHUS, MHANBUYAJIbHOTO PA3BUTHS OpraHu3Ma (OHTOTeHE3);

YMEHHE MPUMEHSTh TOTYyUYEHHBIC 3HAHUS TSI OOBSICHEHUS OMOJIOTUYECKUX MPOIECCOB U SIBICHUM, JUIsI MPUHATUS MPAKTHUYECKUX PEIICHUH B
MOBCEIHEBHOM JKHU3HH C LENbI0 OO0ecreueHns 0e30MacHOCTH CBOETO 3/I0POBbS U 30POBBSI OKPYKAIOIIUX JIFOJIEH, COOJIIO/IEHUSI HOPM T'PaMOTHOTO
MIOBEJICHUS B OKPYXKAIOIICH IPUPOTHON CpeJie, TOHUMaHuEe HeOOXO0IMMOCTH UCTIOIB30BAHUS JOCTHKCHHUI COBPEMEHHOM OMOIOTHH ¥ OMOTEXHOJIOTHIA
JUISl pallMOHAJIBHOTO TPUPOIOTIOIb30BAHHS;

YMCHHUEC pC€HIATh 2JICMCHTAPHBIC TCHETUYCCKUC 3a/Ia4 Ha MOHO- U )II/IFI/I6pI/IJIH06 CKpC€IIUBAHUE, CHUCINICHHOC HACIICAOBAHHUEC, COCTABJIATE CXCMbI
MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA UIA NPCACKa3aHHuA HACJICIOBAHUS ITPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIIOJIHATH J1a00paTOpHbIE U MpaKTHUECKue paboThl, COOII0AaTh MpaBuila Mpu padboTe ¢ yueOHbIM U TaOOpaTOPHBIM 000PYA0BaHHEM;
yYMEHHE KPUTUYECKH OLICHUBATh U MHTEPIPETUPOBATH UH(OPMALMIO ONOJIOTHUECKOr0 COACP KaHUs, BKIIOUAIOLIYIO [ICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBAa MaccoBOW MH(pOpPMAIMU, HAYYHO-TIOMYJISIPHBIE MaTePHAalIbl), STHUECKUE aCIeKThl COBPEMEHHBIX HCCIEIOBAHUN B

OMOJIOruY, MEIUIINHE, OMOTEXHOJIOTHH;

yYMEHHE CO3/1aBaTh COOCTBEHHbIE MHUCbMEHHbIE U YCTHBIE COOOIIEHUs, 00001as OHMOI0rN4ecKy0 HHPOPMAIHIO U3 HECKOJIbKUX UCTOYHHKOB,
IPaMOTHO MCMOJIb30BaTh MOHATUHHBIN amnmapar OMOJIOTHH.



[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO TipeameTa «buonorusy» ¢ 11 knacce NOIKHBI OTPaXaTh:

c(OpPMHPOBAHHOCTh 3HAHUK O MECTE M POJHM OMOJIOTMH B CHCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHMH COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA U HAYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCUMCKHUX U 3apyOE€KHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHUH,
(YHKINOHATIBHON IrPaMOTHOCTH YEJIOBEKa ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBATh COJIEPKAHNE OMOJIOTHYECKUX TEPMUHOB U TOHSATHIA: B, TOMYJISAIMS, TeHO(DOH]I, SBOJIIOLHS, ABIXKYIIHE CUIIbI ((PaKTOPHI)
HBOJIIOLINHU, MPHUCTIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHUE, HKOJOTHYECKHE (DAKTOPHI, IKOCHCTEMA, MPOIYLEHThI, KOHCYMEHTHI, PEIyLCHTHI,
LEeNH MUTaHUs, SKOJIOTHYecKas mupamuia, OuoreoeHos, buocdepa;

yYMEHHUE U3J1aratb OMoJIoruueckre Teopuu (3BostornonHas Teopust U. JlapBuHa, CHHTETHUECKAs! TEOPUS 3BOIOLNN), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimieBoro cxonactBa K. M. bapa, depenoBanus riaBHbIX HampasieHudl u myteid sBomouuu A. H. Ceepuosa, yueHuss o Ouocdepe B.
H. BepHackoro), onpeaensTh IpaHULbl UX TPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJaMH HAYYHOI'O [TO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U OMMCAHUE )KUBBIX CHCTEM, ITPOLIECCOB U SIBJICHUN, OpraHu3aIus U
MPOBEJICHUE OMOJOTUYECKOTO IKCIEPUMEHTA, BBIIBUIKCHHE THIIOTE3bI, BHISIBICHHE 3aBUCUMOCTH MEXKIY HCCICIYEMBIMU BEIIMUYMHAMU, OOBICHEHUE
MOJIyYEHHBIX PE3yJIbTaTOB, HCIOJIb30BAHHBIX HAyYHBIX TMOHATHUH, TEOPUH U 3aKOHOB, YMEHHE [ieJaTh BBIBOJbl HA OCHOBAaHWUHU IOJTYYEHHBIX
pe3yJIbTaTOB;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE MPU3HAKH CTPOCHHUS OHMOJIOTMYECKMX OOBEKTOB: BHJIOB, MOIMYJSALUN, MPOAYILEHTOB, KOHCYMEHTOB,
pEIYLIEHTOB, OMOTeOLIEHO30B U 3KOCUCTEM, OCOOCHHOCTH IPOLECCOB: HACIEICTBEHHON HM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMA,
NpUCIIOCOOTICHHOCTH OPTraHU3MOB, ICWCTBUS 3KOJIOIMYECKHX (PaKTOPOB HA OpraHU3Mbl, IEPeHOCa BELIECTB W TOTOKA JHEPIMHU B HKOCHUCTEMAX,
AQHTPOINOTEHHBIX U3MEHEHHUH B SKOCUCTEMAaX CBOEM MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUUECKHX IIUKIOB B Onocdepe;

yYMEHHE NMPUMEHATh MOJYyUYEHHbIE 3HAHUS JUIsI OOBSICHEHUS OMOJIOTHYECKUX MPOLIECCOB U SIBJICHUM, ISl MPUHATUS NPAKTHUECKUX PELICHUH B
MOBCEIHEBHOM KU3HU C LeNIbl0 o0ecrieueHHst 0e30MacHOCTH CBOETO 3/10pOBbSl M 3/I0POBbsl OKPYKAIOLIUX JIIOJIEH, COOMI0IeH!sI HOPM TPaMOTHOTO
MOBE/ICHUS B OKpYyXKalolled MNpUpPOJHOW cpene, MOHUMaHHE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUI COBpEMEHHOM Ouosioruu s
pPalMOHAIIBLHOTO IIPUPOIOIIOJIB30BAHNUS;

YMCEHHUEC peUuIaTh 3JICMCHTAPHEBIC OMOJIOrHYECKHE 3aaa4u, COCTABJIATh CXCMbI IIEPECHOCA BCIICCTB U DQHEPIrUd B 9KOCUCTEMAX (HCHI/I HI/ITaHI/ISI);

YMEHHE BBITIOJHATH JIa0OpaTOPHBIE U MpaKTUYeCKre padoThl, COOJI0IaTh MpaBUiia Mpu paboTe ¢ y4eOHBIM U TaOOPATOPHBIM 000pYI0BAaHUEM;



YMEHHE KPUTHUYECKHU OIEHWBATh U MHTEPIPETHUPOBATH HHPOPMAIIHIO OMOJIOTHYECKOTO COACPKaHUsI, BKIFOUAIOIIYIO TICEBOHAYYHBIC 3HAHUS U3
pa3IMYHBIX HCTOYHUKOB (CpeAcTBa MacCOBOW HH(OpMalMM, HAyYHO-TIOMYJSPHBIE MaTepUalbl), pacCMaTpUBaTh TI00ATbHBIE 3KOIOTUYECKUE

po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

I'paMOTHO HUCII0JIb30BATb MMOHATUNHBINA alrapar OMOI0THH.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

YMCHHEC CO31aBaThb COOCTBEHHbBIE NMMCHMEHHBIC U YCTHBIC COO6HI€HI/I5I, O606HIa$I 6I/IOHOI‘I/I‘I€CKYIO HH(bOpMaIlHIO N3 HCCKOJIbBKHX HMCTOYHHKOB,

Ne

HavnmeHoBaHVie pa3fenoB N TeM

KonnyectBo yacos

DNneKTpOoHHbIe (undpoBble)

n/m nporpaMmmel Bcer| KoOHTpoOnbHble MpakTnyeckne obpasoBaTe/ibHble Pecypchl
o paboThl paboTbl

1 brnonorusa kak Hayka 2 0.5 Bubnnoteka LIOK
https://m.edsoo.ru/7f41c292

2 PKnBble cMcTeMbl 1 UX OpraHmsaums 1 Bubnnoteka LIOK
https://m.edsoo.ru/7f41c292

3 XMMUYECKNA COCTaB 1 CTPOEHMEe KJTeTKU 8 1 Bubnnoteka LLOK
https://m.edsoo.ru/7f41c292

4 DKn3HeeaTenbHOCTb K/1eTKMU 6 Bubnnoteka LLOK
https://m.edsoo.ru/7f41c292

5 Pa3MHOXeHVe 1 NHANBUAYanbHoe 5 1 Bubnnoteka LLOK
pasBUTME OPraHN3MOB https://m.edsoo.ru/7f41c292

6 HacneaCcTtBeHHOCTb 1 UBSMEHUYUMBOCTb 8 1.5 bnbnuorteka LLOK
OpraHM3moB https://m.edsoo.ru/7f41c292

7 Cenekuwns opraHnamoB. OCHOBBI 3 Bubnnoteka LLOK
6roTexHoNoOrnu https://m.edsoo.ru/7f41c292

8 Pe3epBHOe Bpems 1 Bubnnoteka LLOK

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




Ne HanmeHoBaHVe pa3aenos U TeM Konnyectso yacoB DNeKTPOHHbIe (LUndpoBble)
n/n nporpamMmmel Bcer| KOHTpOnbHble MpakTnyeckue obpaszoBaTesibHble pecypchl
o paboThl paboThl
OBLLEEE KOTMYECTBO YACOB MO MNPOrPAMME| 34 0 4
11 KJIACC
Ne HanmeHoBaHVe pa3fenoB U TeM Konnyectso yacoB ONneKTPOHHbIe (undpoBbie)
n/n nporpaMmmel Bcer| KoHTpo/bHbIe MpakTnyeckue obpasoBaTe/ibHble Pecypchl
0 paboThbI paboThbl
1 SBONMOLUMOHHAdA bronoruns 9 1 Bnenuorteka LLOK
https://m.edsoo.ru/7f41cc74
2 BO3HVKHOBEHVE 1 pa3BUTUE KN3HU 9 0.5 BubnunoTteka LIOK
Ha 3emne https://m.edsoo.ru/7f41cc74
3 OpraHun3smbl 1 OKpy>KaroLLasa cpeaa 5 1 Bubnnoteka LLOK
https://m.edsoo.ru/7f41cc74
4 CoobLuecTBa 1 3Ko0rNYeckme 9 Bubnmoteka LLJOK
cucTeMsbl https://m.edsoo.ru/7f41cc74
5 Pe3sepBHoe Bpems 2 Bubnnoteka LLOK
https://m.edsoo.ru/7f41cc74
OBLLEEE KOTMYECTBO YACOB NO 34 0 2.5
NMPOrPAMME
IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
Ne Tema ypoka Konu [JaTa [JaTa
n/n yecTBO (nnan) (dakT)




4acoB

BBOAHbIN NHCTPYKTaXx no Tb.

Buonorusa B cucteme Hayk. MeToAbl MO3HaHNA XUBOW NpUpPoAbl. MpakTrnyeckas pabota Ne

1 «Micnonb3oBaHue PasINYHbIX METO40B MNMpv N3y4eHnNn 61onormyecknx 06 bLEKTOB»

bronormnyeckmne cncremel, npoueccbl N X nsy4yeHunme

XMNYEeCcKnii CoCTaB KNeTKW. Boaa n MNHEpPa/bHbl€ CONN

BxozHasi KOHTPONbHas paboTa

b lWIN

AHaNN3 KOHTPO/IbHOM PaboThl.

Benkn. CoctaB 1 cTpoeHme 6enKoB

—_— | — | — [ -

(e)]

depMeHTbl — Bronornyeckme katanmsaTtopsl. SJlabopatopHas pabota Ne 1 «/3yyeHue
KaTa/IMTUYECKOV aKTUBHOCTU pepMEHTOB (Ha NprMepe amunasbl UAN KaTanasbl)»

Yrnesojbl. Jinnnabl

HyknenHoBble KNcnoTbl. ATP

NcTopusi  MeToAbl N3yveHunst KneTkun. KnetouHas Teopust

KneTka Kak LenocTHasa Xmnesasd cncrema

= | =100 (00|
- O

CTpoeHume sykapmoTmnyeckom knetku. JlabopatopHas pabota Ne 2 «N3yyeHune cTpoeHUs
KNeToK pacTeHWUi, XMBOTHbIX, FPNBOB 1 BakTepuii No4 MUKPOCKOMOM Ha rOTOBbIX
MUKponpenapaTax 1 nx onvcaHme»

—_— ] | | — -

12

MpomMeXyToYHass KOHTPOAbHasa paboTa




AHann3 KOHTPO/IbHOW PaboThl.

13
O6meH BeLecTB Uan Metabonmnsm. PoTocnHTE3. XeMOCUHTES

14 | DHepreTMyecknii obmeH 1

15 | )Kn3HeHHbIN uykn kneTkn. leneHuve knetkn. Mmntos. JlabopatopHas pabota Ne 3 1
«HabnogeHne M1MTo3a B KNeTkax KOHYMKa KopeLUKa JiyKa Ha roTOBbIX MUKpOnpenapaTax»

16 | BuocnHTes 6enka. Peakynsi MaTpuyHOro CMHTE3a 1

17 | TpaHchauma — 6uocnHTes benka 1

18 | HekneTouHble GOpMbI XXN3HN — BUPYCHI 1

19 | PopMbl pa3sMHOXeEHNS OpraHN3MoB 1

20 | Meiio3 1

21 | Obpa3oBaHue 1 pasBuUTVE NONOBLIX KeToK. OnnogoTBopeHume. JlabopaTopHasa paboTta Ne | 1
4 «/3yyeHune CTPOeHMSA NON0BbIX KNeTOK Ha roTOBbIX MUKpOMNpenapaTax»

22 | HamBMayanbHoe pa3BuTmMe opraH1M3MoB 1

23 | [eHeTrKa — Hayka O Hac/1eACTBEHHOCT N USMEHUYBOCTU 1

24 | 3aKOHOMEPHOCTU Hacne0BaHVA NPM3HakoB. MoHOrmMbpuraHoe ckpelyyiBaHme 1

25 | AnrmbpunaHoe ckpelmBaHme. 3aKOH He3aBUCKMOro Hacne0BaHVs NPU3HaKkoB 1

26 | CuenneHHoe HacnefoBaHMe NPU3HaKoB. JlTabopaTopHasi paboTa Ne 5 «/3yueHne 1
pe3ynbTaToB MOHOIMB6PUAHOIO U ANTMOPUAHOIO CKPeLLUMBaHNA Y Ap030dU/ibl HAa FOTOBbIX
MUKporpenapaTax»

27 | l'eHeTwrKa nona. HacnhegoBaHve NPU3HAKOB, CLIEMN/IEHHbIX C MO/IOM 1

28 | \3ameHuUMBOCTb. HeHacneaCTBeHHast U3MeHYMBOCTb. JTabopaTopHas paboTa Ne 6. 1
N3yyeHre MoagndUKaLMOHHOM N3MEHUYNBOCTI, MOCTPOEHE BapnaLMOHHOro psaja 1
BapuaLiOHHON KPNBOMN»

29 | HacnepctBeHHas M3MeHUMBOCTL. JTabopaTtopHasa pabota Ne 7. «<AHann3 mytauni y 1

Ap030b 1Ll HA FOTOBbIX MUKPOMpenapaTax»




30 | leHeTuKa YyenoBeka

31 | NToroBast KOHTpoONbHas paboTa

32 | AHanm3 KOHTPOJIbHOM paboTbl. Cenekums Kak Hayka 1 npoLiecc

33 | MeToabl 1 AOCTUXEHWNSA cenekumy pacTeHUN 1N XXUBOTHbIX

— ] — [ — [ -

34 | BUOTeXHONOrMA Kak oTpac/b NMPov3BOACTBA

ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
Ne Tema ypoka Konu [JaTa [JaTa
n/n YyecTBO (mnan) (dakT)
4acoB
1 BBOAHbLIV MHCTPYKTax no Tb. 1

JBOIOUMA N MEeTOAbl eé N3y4yeHn4. |/]CTOpI/IFI pasBnTUA I'Ipe,Cl,CTaB}'IeHI/II7I 06 aBoaroLUnNN.

N

MukKpo3sontounsa 1

w

Monynauma Kak 3neMeHTapHas eAnHMLA BUAa 1 3BooLmMn. JTabopaTtopHas paboTa Ne 1
«CpaBHeHVe BUOB Mo MOP¢$OJIOrMyYeCcKoMy KPpUTEPUIO»

BxoaHasi KOHTpObHas paboTa

AHann3 KOHTPOIbHOW pPaboTkl. [iBUXyLLME CUbl (31eMeHTapHble GakTopbl) 3BOAHOLINN

EctecTBeHHbIV 0TH60pP 1 ero ¢opmbl

Noju b~
JEEN RN PSRN RN

Pe3ynbTaTbl 3BONOLIMN: NPUCMOCO6NEHHOCTL OPraHN3MOB 1 BUA006pa3oBaHume.
NabopaTtopHas paboTa Ne 2 «OnmcaHme NpMcNocobaeHHOCTV OpraHn3ma 1 eé
OTHOCUTE/IbHOIO XapakTepa»

8 HanpaBneHus v Nyt Makpo3sontoumn. HeobpaTumMocTb 3BOAHOLUN 1




|/|CTOpI/IFI XXU3HW Ha 3emMne 1 MeTo/bl eé n3yyeHuns

1

10 | M'MnoTe3bl NPONCXOXAEHUS XN3HU Ha 3emie 1
11 | Pa3BuTme X13HWN Ha 3emie No 3pam 1 nepmogam 1
12 | OCHOBHbIe 3Tanbl 3BOJIOLMN PAaCTUTENIBHOIO 1 XXMBOTHOIro Mupa. lNMpaktnyeckasa paborta Ne | 1

1 «3yyeHme nckonaemMblx OCTaTKOB PaCcTeHUIN N XXUBOTHbLIX B KOJITEKLNAX»
13 | NpomexyToYHas KOHTPOJIbHAaA paboTa 1
14 | AHann3 KOHTPObHOW paboTbl. COBpeMeHHas cucTeMa OpraHn4eckoro Mmpa 1
15 | OBontoumsa yesnoBeka (aHTponoreHes) 1
16 | ABvxywive cunbl (GakTopbl) aHTpPOMNoreHesa 1
17 | OCHOBHbIe CTaAnM 3BOJIIOLMIN Ye/l0BeKa 1
18 | YenoBeueckune pacbl U NpUpoAHbIe ajanTauny YenoBeka 1
19 | Pe3epBHbIn ypok. O606LLeHMe Mo TeMe «BO3HVUKHOBEHVE U Pa3BUTME XU3HN Ha 3emie» 1
20 | Oxonorma Kak Hayka 1
21 | Cpeabl 06UTaHUA 1 3KoNornveckre ¢bakTopbl 1
22 | AbroTtnyeckme ¢paktopebl. JlabopaTtopHas paboTa Ne 3. «Mopgosiornyeckre ocobeHHOCTH 1

pacTeHn N3 pasHbIX MeCcT 06UTaHus». JTabopaTopHas paboTta Ne 4. «BavsHue cBeTa Ha

POCT 1 pa3BuUTVIe YePEeHKOB Kojlieyca»
23 | buoTtnueckme dakTopsbl 1
24 | Dxonorn4yeckme xapakTepuctuku nonynaumn. Npaxktmyeckas paboTa Ne 2 «[ogcyér 1

NAOTHOCTY NOMNYASALMIA Pa3HbIX BUAOB pacTeHUA»
25 | CoobLuiecTBa opraHM3MoB — 61OLEeHO03 1
26 | Dxkonormnyeckme cnctemsbl (3KOCUCTEMBI) 1
27 | OCHOBHbI€e MoKa3aTesn 3KOCUCTeMbI. DKonornyeckme nupamMmmabl. CBOMCTBA IKOCUCTEM. 1

Cykueccus
28 | NpunpofHble 3KOCUCTEMBI 1
29 | AHTponoreHHble 3KOCUCTEMBI 1
30 | NToroBast KOHTPO/bHas paboTa 1




31 | AHanm3 KOHTPOsIbHOM paboTkl. bBuochepa — rnobanbHasa skocncTema 3emnu 1
32 | 3aKOHOMEpPHOCTM CyLLecTBOBaHMA brocdepbl 1
33 | YenoBeuecTBO B 6uochepe 3emnn 1
34 | CocywiecTBoBaHve NpuMpoabl 1 YenoBeyecTsa 1

MPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM MPOI'PAMMBbI

10 KITACC
Kox . .
O T ITpoBepsieMble NMpeIMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOIi 00pa30BaTeIbHOI MPOrPaMMBbI CPETHET0 0OIIETO
e oOpa3zoBaHust
CdopMHpOBaHHOCTh 3HAHUM O MecTe M pPOJM OHUOJIOTMHM B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HayK,
1 B (DOPMUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTUHBl MHpa M Hay4dHOTO MHUPOBO33PEHHs; O BKJIAJE
POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH; (DYHKIIMOHATHHON IPaMOTHOCTH YEJIOBEKA IS
pELIeHMs] )KU3HEHHbIX 3314
VYMeHue pacKkpbIBaTh COAEp)KaHHWE OMOJIOTMYECKUX TEPMUHOB M MOHSTHUH: XKHU3Hb, KJIETKA, OPraHU3M; MeTa0o0sn3M
2 (0OMeH BeIecTB U MpEeBpaLIEHUE SHEPruu), TOMEOCTa3 (CaMOpPEeryJssius), ypOBHEBAs OpraHU3alMs JKUBBIX CHUCTEM,
CaMOBOCIIPOM3BEEHUE (pPENPOAYKIMS ), HACIEACTBEHHOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHE
YMeHue uznaratb OWOJIOTHYECKHE TeopwH (KJIETOYHAs, XPOMOCOMHas, MyTaloHHas), 3akoHbl (I'. Mennmens, T.
3 Moprana, H.M. BaBunoBa) u yuyeHus (0 LEHTpax MHOrooOpasus U NMPOUCXOXKACHUS KyIbTypHbIX pactenuid H.U.
BapuiioBa), onpenensaTh rpaHUIbl UX TPUMEHUMOCTHU K )KMBBIM CHCTEMaM
4 YMeHue BiaieTh METOJaMH HAy4HOTO O3HaHUA B OMOJIOTHH (Ha0JII0/IEHHE U ONMCAHNE KHUBBIX CHCTEM, IPOLIECCOB U
SABJICHUI; OpraHM3alus M TPOBEACHHE OHOJOTUYECKOTO SKCIIEPUMEHTA, BBIIBIDKEHUE THIIOTE3bl; BBISBICHUE
3aBHCHMOCTH MEXAY HCCICIYEMbIMH BEJIMYHMHAMHU, OOBSICHEHHE TOJYYEHHBIX pEe3YJIbTAaTOB, HCIIOJIb30BAHHBIX




Kon
NMPoOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI CPeIHEro 0o11ero
oOpa3zoBanusi

HAay4YHbIX HOHHTHﬁ, TCOPI/Iﬁ 1 3dKOHOB, YMCHHUC NCJIATH BBIBOAbI HA OCHOBAHHWHU ITOJTYUCHHBIX peBy.]'IBTaTOB)

YMeHHe BBIIEIATh CYIIECTBEHHBIE IPU3HAKA BHUPYCOB, KIETOK IPOKAPUOT M DYKAPUOT, OJHOKIIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB; OCOOEHHOCTH TPOIECCOB OOMEHa BEUIECTB W NPEBpAICHUS DHEPTUU B KIIETKE,
(doToCHHTE3a, IJIACTMYECKOTO0 M DHEPreTHYEecCKOro oOMeHa, XEMOCHMHTE3a, MHTO03a, MeiHo03a, OIUI0JO0TBOPEHUS,
pa3MHOXKEHHMsI, UHIMBUTyJIbHOTO Pa3BUTHUsI OpraHn3Ma (OHTOT€HE3)

YMeHHEe TPUMEHATH MOJTYUYEHHBIE 3HAHHS IS OOBSCHEHHUsS] OMOJOTHYECKHX IMPOIECCOB W SBICHHM, NI TMPUHSATHS
MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOMN JKU3HU B IENIAX O0OeCreYeHHsI 0€30MaCHOCTH CBOETO 3/I0POBbS U 3JI0POBbS
OKPYXKAIOUTUX JIFOJCH, COOIOIEHNsT HOPM TPAaMOTHOTO TOBEJIEHUSI B OKPYKAIOIICH MPUPOTHOU cpene; MOHUMAaHHUE
HEOOXOJMMOCTH HCTOJIB30BaHUS JTOCTHKEHUM COBPEMEHHON OWOJOTMM M OMOTEXHOJOTUM JIS PAIMOHAIBHOTO
PUPOIOTIOJIH30BAHUS

YMeHHne pemath dJIeMEHTapHbIE TEHETHUYECKHE 33aJlayd Ha MOHO- M JUTHOPHIHOE CKpEIIMBaHHUE, CICTUICHHOE
HACJIeIOBaHUE; COCTABISTh CXEMbl MOHOTHOPUHOTO CKPEIIMBAHUS IS MPEACKA3aHUS HACIICIOBAHUSI MPU3HAKOB Y
OpPraHU3MOB

YMeHue BBINOJNHATH JAaOOpaTOpHbIE WU MpaKTUYECKUe padoThl, cOONIOAaTh MpaBuja NpU pabore ¢ y4eOHbIM
1 1a00paTOPHBIM 000PYI0BAHHEM

YMeHne KpUTHYECKH OLCHHBATh M MHTEPIPETUPOBATh MH(POPMAIMIO OMOJOTHYECKOTO COAEPIKAHUSA, BKIIOYAIOIIYIO
MICEBJIOHAYYHbIE 3HAHUS W3 Pa3IMYHbIX UCTOUYHUKOB (CMU, HayyHO-ONyJIIpHBIE MaTepUabl); STUYECKUE ACTIEKTHI
COBPEMEHHBIX UCCIIEOBAHUN B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOT NN
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YMeHue cosaBaTh COOCTBEHHBIC IMMCHMEHHBIE U YCTHBIC C006H_ICHI/I}I, 0606H135{ 6I/IOJ'IOI‘I/I‘IGCKYIO I/IH(i)OpMaI_II/IIO H3
HCCKOJIbKHUX MCTOYHHUKOB, I'PAMOTHO HCIIOJIL30BATH MOHSATUHHBIN alrapar OMOJI0THHU




11 KJIACC

Kon
MpPOBEPSIEMOr0
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMBbI CpeIHero oouero
o0pa3zoBaHust

ChopMUpOBaHHOCTh 3HAHUM O MeCTe M POJM OHOJOTMHM B CHUCTEME HAyYHOIO 3HAHMS E€CTECTBEHHBIX HAyK, B
(GopMHUpOBaHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUS; O BKIAJE
POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH; (DYHKIIMOHATHHON IPaMOTHOCTH YEIIOBEKA IS
penIeHus )KU3HEHHBIX 3a7a4

YMeHue packpbIBaTh COJIEpKaHUE OMOJOTUYECKUX TEPMUHOB WM MOHSATHHN: BUM, MOMYJSIUs, TeHOMOH/, IBOJIOIHS,
JIBUXKYIIUE CHIIBI ((DaKTOphI) HBONIOIMH, MPUCIOCOOJIEHHOCTh OPTraHU3MOB, BHJI000pa30BaHUE, JKOJIOTHUYECKUE
(dakTophI, IKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTHI, PEIYICHTHI, IIENU MUTAHUS, YKOJIOTHUECKash TUpaMua, OMoreo-
1eHo3, bmocdepa

YMmeHne uznaraTh OMOJOTHUECKUE Teopuu (dBooIMoHHas Teopus Y. [lapBuHA, CHHTETHUYECKAsI TEOPHUS DBOJIIOIHH),
3aKOHBI M 3aKOHOMEpHOCTH (3apozpiiieBoro cxojctBa K.M. bapa, uepenoBaHus TiaBHBIX HAlpaBiICHUWA H ITyTEH
somoru A.H. CeseprioBa, yuenus o 6uochepe B.M. Bepnanckoro), ompenensitb TpaHUIbl UX MPUMEHUMOCTH
K JKUBBIM CHCTEMaM

YMenue BJIaACTb MECTOAaMHU HAYYHOT'O ITO3HAHUSA B OMOJIOTHH (Ha6JHO)ICHI/IG H OIMMMCAHUC JXUBBIX CUCTEM, ITPOLCCCOB U
HBHGHHP'I; opraHusanusa W TIIPOBCIACHUC OMOJIOTHYECKOTO OKCIICPUMECHTA, BBIABHXXCHHUC THIIOTC3bI; BBISABICHHC
3daBUCHUMOCTH MCXKIY HUCCICAYCMbIMU BCJIIMUWHAMMU, 00BsICHEHHE IIOJIYUYCHHBIX PE3YJIbTAaTOB, HCIIOJIIb30BAHHBIX
HAaYy4YHBIX HOHSITHfI, TCOpI/Iﬁ ¥ 3aKOHOB, YMCHHC NCJIaTh BEIBOAbI HA OCHOBAHNU ITIOJIYUYCHHBIX pCSYJILTaTOB)

VYMenue BBLACATH CYIICCTBECHHBIC IPU3HAKH CTPOCHUA OMOJIOTMYECKUX O0OBEKTOB: BHUIOB, HOHYHHHHP’I, MMpOoAYLCHTOB,
KOHCYMCHTOB, pCAYUCHTOB, 6I/IOF€0H€H030B U OKOCHCTEM, OCOOCHHOCTH IMponecCoB HaCHCHCTBCHHOﬁ HU3MCHYHNBOCTH,
CCTCCTBCHHOTI'O 0T6opa, BI/I,Z[OO6p330BaHI/IH, HpI/ICHOCO6H€HHOCTI/I OpraHn3MoB, JICUCTBHUS DKOJOTHYECKUX (baKTOpOB Ha




Kon
NMPOBEPSAEMOr0
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI CPeIHEro 0o11ero
oOpa3zoBanusi

OpraHu3MbI, IICPCHOCA BCIICCTB U IIOTOKA SHCPIrUuU B OKOCHUCTCMAX, AHTPOIIOTCHHBIX W3MEHEHUH B DKOCHUCTEMAaX CBOCH
MCCTHOCTH, KPYT'OBOpOTa BCIICCTB U OMOreOXUMHYECKHIX ITMKJIOB B 6nocq)epe

YMeHne MpUMEHSTh MOJY4YeHHbIE 3HAHUA IJI1 OOBSICHEHUS OMOJOTMYECKUX MPOIECCOB U SIBICHUH, JUIS MPHHATHS
MPAKTUYECKUX PEIICHUI B MOBCEAHEBHOM XKU3HU B LEJAX OOecrneueHus: 0e30MacHOCTH CBOETO 3/10POBbsI U 3/10POBbSI
OKPYXaIOUUX JIOJeH, cOOM0/IeHnsT HOPM TPAaMOTHOI'O MOBEACHMSI B OKpY’Kalolled MPUPOJIHOM cpeje; MOHUMaHue
HE00XOAMMOCTH UCIOJIb30BaHMsI JOCTHKEHUH COBPEMEHHON OMOJIOTUH JIJIsl pAllMOHATIBHOI'O IPUPOOIOJIb30BAHUS

YMeHue pemath dJIEMEHTapHbIe OMOJIOTUYECKHE 3a/ladM, COCTABJIATh CXEMBI TEpEeHOCa BEIIECTB M SHEPTUU B
sKocHucTeMax (LENu MUTAHMUS])

YMeHue BBINONHATH J1a00paTOpHbIE M MpaKTHUYECKUe paboThl, cOOMIOAaTh MpaBWwiIa Npu padoTe ¢ y4eOHbIM U
71a00paTOPHBIM 000PYAOBAaHUEM

YMeHne KpUTHYECKH OLEHHBATh M MHTEPIPETUPOBATH MH(GOPMAIUIO OMOIIOTHYECKOTO COACPKAHUS, BKIIOYAIOILYIO
NICEBJIOHAYYHbIE 3HAHMS M3 pa3iInyHbIX UCTOYHMKOB (CMMU, HayuyHO-momyJisipHblE MaTepuasbl); paccMaTpuBaTh
IJ100aJIbHBIE JKOJOTMYECKUE MPOOJIEMbl COBPEMEHHOCTH, ()OPMHPOBATH IO OTHOIIEHHWIO K HUM COOCTBEHHYIO
HO3HLIHIO

10

YMeHue CO31aBaThb COOCTBEHHBIC IMHUCHMEHHBIE U YCTHBIC COO6IJ.[€HI/I$[, 0606]11351 6I/IOJ'IOI‘I/I‘-IGCKYIO I/IH(l)OpMaI_II/II-O u3
HCCKOJIbKHX HCTOYHHUKOB, I'PAMOTHO HCIIOJIb30BATh MOHSATUHHBIN arapar OMOJI0TuHU

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC




Kon

IIpoBepsieMbli 3J1eMEHT COACPKAHUS

1 buosorus kak Hayka
buonorus — Hayka o >xuBoil npupoje. Ponp Ouonoruu B popMHUpOBaHMM COBPEMEHHON HayuyHOW KapTuHbI mupa. Cucrema
L1 OMOJIOTHYECKUX HAYK
12 MeToibl TO3HAHUS KUBOM MPUPOBI (HAOIIOAEHHUE, SKCIIEPUMEHT, ONKUCAHNE, U3MEPEHHE, KIacCUPUKaLUsi, MOJETUPOBAHUE,
] CTaTHUCTUYECKasi 00pabOTKa TaHHbIX)
2 JKuBble crucTeMbl M MX OpraHu3alus
2.1 | Y)Kusble cuctembl (OMOCHCTEMBI) KaK TpeaMeT u3ydeHus ononorunu. CBoiicTBa OMOCUCTEM M UX pa3HOOOpasue
27 YpoBHH OpraHu3anuu OWOCHUCTEM: MOJEKYJSIPHO-TEHETUYECKUH, KIIETOYHBINM, OpraHU3MEHHBINH, MOMYJISIIMOHHO-BUOBOMH,
] DKOCUCTEMHBIN, OMOChHEpHBIIA
3 XUMUYECKUN COCTAB U CTPOEHUE KIIETKU
XVWMHUYECKUN COCTaB KJIETKH. XMUMHUYECKHE 3JIEMEHTBI: MAaKpO3JEMEHThI, MUKPO3JeMEHThI. Bojla 1 MUHEpallbHbIE BELECTBA.
31 DYHKIMY BOJIbI U MUHEPAJIbHBIX BEIIECTB B KieTke. [loanepkaHre ocMOTHYECKOTro OajiaHca
benku. CoctaB u crTpoeHue OelkoB. AMHUHOKUCIOTBI — MOHOMEpbl OenkoB. HeszameHuMble W 3aMEHHMbIE
AMUHOKHUCJIOTHI. AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYpPbl OCIKOBOW MOJEKYIbI (TIepBUYHAs, BTOPUYHAS, TPETUYHAS U
35 | UeTBepTHUHAA CTPYKTypa). XUMHUYECKUE CBONCTBA OenkoB. buonornyeckue GpyHkumu O6€inKoB.
@®epMeHThl — Ouonoruueckue karanuzaTopbl. CTpoeHue ¢depMeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas CHeuu(UYHOCTD.
Kodepmentsl. Buramunbl. OTinnynsi GepMEHTOB OT HEOPraHUYECKUX KaTaJIU3aTOPOB
3.3 | YrueBoasl: MoHOcaxapuael (TJIOKO3a, pubo3a W J1e30KcHpu003a), aucaxapuiibl (caxaposa, JIaKTo3a) W TOJUcCaXapuibl

(Kpaxmal, IIMKOTeH, HEeJUT0n03a). bronornueckne GyHKIMN yTIEBOIOB.

Jlunuapl: Tpurnuuepuasl, crepoussl, hochonunuasl. ['mapoduiibHo-ruapodobHbIe cBOMcTBA. buonornueckue QyHKImu




Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

JIUITNA0B. CpaBHeHI/Ie YIJICBOOOB, OEJIKOB U JIMIIKMJOB KaAK HCTOYHHUKOB SHCPIru

Hyxneunossie kucnorsl: JIHK m PHK. Hykneotunsr — MoHOMepbl HykJIenHOBBIX KuchoT. Ctpoenune u (pynkuuu JHK.

34 Ctpoenune u pynkuuu PHK. AT®: ctpoenue u hyHkuuu
3.5 | Huronorus — Hayka o kierke. Knerounast teopusi. MeTobl M3ydeHus: KIETOK
Knetka kak nenoctHast »uBas cuctema. OOlLIMe MPU3HAKU KJIETOK: 3aMKHyTas HapyskHas mMeMOpana, moinekyisl JIHK kak
36 TreHeTHYECKHI armapaT, CucTeMa CHHTe3a Oelika
Tumbl KIEeTOK: syKapuoTHyecKass M MpokapuoTHueckas. OCOOCHHOCTH CTPOEHUS MpPOKapHOTHUECKOH KieTku. Kietounas
37 cTeHka Oakrepuii. CTpoeHHE YYKapHOTUIECKOUN KIETKU. OCHOBHBIE OTINYHS PACTUTEIILHOM, )KWBOTHON U TPUOHOMN KIJIETKH
[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAasl CTEHKa, TITMKOKaIMKC, nx GyHKiuu. [lnazmarnyeckas memOpana, e€ cBoiicTBa
u pynkuuu. [utonnasma u e€ opranouisl. O1HOMEMOpaHHbBIE OPTaHOWIBI KIIETKU: dHoIIa3maTrueckas cetb (OI1C), anmapar
3.8 | l'onmbmxu, mu3ocoMsl. [1omyaBTOHOMHBIE OpraHOMABI KJIETKA: MUTOXOHIAPUM, IacTuAbl. [IponMcxokneHue MUTOXOHAPHUM M
wiactua. Bunel mactun. HememOpaHHbIE OpraHOWIBI KJIETKH: PUOOCOMBI, KJIIETOUHBIA LIEHTP, PECHUYKH, KTYTUKH. DYyHKINH
OPraHon0B KJIETKU. BKIIroueHus
3.9 | Anpo — perynaropHslil neHTp kiaeTku. CTpoeHue sapa: saepHas 000JI04Ka, KapHOIIa3Ma, XpPOMATHH, SIPBIIIKO. XPOMOCOMBI
3.10 | Tpancnopt BEHIECTB B KJIETKE
4 Ku3zHeneaTeabHOCTDb KIETKU
OOmeH BemiecTB, WM MeTaboMM3M. AcCUMIIIAIHS (TIJIACTHUECKUI OOMEH) U TUCCUMMIIAUS (PHEPreTHUEeCKUil 0OMEH) — JBE
4.1 |cropoHbl emmHOTO Tmporecca MeTabonu3ma. Tumbl oOMEHa  BEIIECTB:  aBTOTPOQHBIA UM TETEPOTPOQHBINA.
Ponb pepMeHTOB B 00OMEHE BELIECTB U NPEBPAIEHUHN SHEPTUH B KIIETKE
®orocunte3. CBeroBasi U TeMHOBas (a3bl porocuHTe3a. Peakiuu dorocunreza. IpdexTuBHOCTh (hoTOCHHTE3a. 3HAYECHUE
¢dorocuHTe3a IS )KU3HU Ha 3emiie. BiusiHue ycnoBuii cpesibl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y
4.2 | KyJAbTYypHBIX PACTCHHUH.

XeMOoCHHTe3. XeMOCHHTE3UPYIoNIKe OaKTeprH. 3HaUYEHUE XEMOCHUHTE3a JIJIsl )KU3HH Ha 3eMJie




Koxa

4.3

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

9HepFeTquCKHﬁ OOMEH B KIIETKE. Pacmienienue BCHICCTB, BBIACIICHUC W AKKYMYJIMPOBAHUC OSHCPIHMH B KIICTKC. DTamnsl
OHCPICTUUCCKOI'O ooMeHa. I'mukonms. BpO)KCHI/Ie Hn €ro BUJbI. KI/ICJ'IOPOILHOC OKHUCJICHUC, NJIN KIICTOYHOC ABIXaHHC. 9(b(beKTI/IB-
HOCTb DHCPIrCTHUYCCKOI'O obMeHa

4.4

Peakiun marpuunoro cunte3a. 'enermueckass mHpopmauusa u JIHK. Peanusaums renetmueckoil mHpoOpMamuu B KIETKE.
['enernueckuid kox W ero cpoictBa. Tpanckpunuus — marpuuHslii cuHTe3 PHK. Tpancnsimus — OuocuHTe3 Oenka.
Koauposanue amunokuciot. Ponb pubocoMm B buocuHTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — Bupycbl. Wctopust otkpbitust BupycoB (/.W. MBanoBckuit). OcoOEHHOCTH CTpPOEHHS U
KHU3HEICATEIBbHOCTH BUpPYCOB. bakrepuodaru. bonesnn pacrenuil, )KMBOTHBIX U UYEIOBEKa, BBI3BIBAEMbIE BHpycaMu. Bupyc
ummyHo ebunuta yenoeka (BUY) — so3oyautens CIIM {a. [Tpodunaktrka pacnpocTpaHeHysi BAPYCHBIX 3a00JI€BaHUM

PasMHOXEeHME 1 MHIMBHUIYaJIbHOE PA3BUTHE OPTAHU3MOB

5.1

KneTouHslif nuki, WM xKU3HEHHbIN nuk kinetku. Matepdaza u muto3. [Ipouecchl, nporekaromue B uutepdase. Perumkanus
— peaknuus matpuuHoro cunre3a JJHK. Ctpoenue xpomocom. XpoMOCOMHBIN HAOOp — KapuOTHUIl. JIUTUIOUIHBINA U Tarion/I -
HBII XpOMOCOMHbIE Habopbl. Xpomatuzabl. [{uTomornueckue OCHOBBI PAa3MHOKEHHUS W WHIUBUIYAIBLHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Craauu murtosa. [Ipoueccel, Mpoucxoasuiyue Ha pa3HbIX CTAAUAX MUTO3a. BHOIOrHYECKHUl CMBICI
MHTO3a

5.2

(DOpMBI Pa3SMHOXCHHUA OPraHU3MOB!: OecroJioe U IOJIOBOE. BI/II[BI OecmoJioro Pa3MHOXCHUA: ACJICHHUC HAABOC, IMOYKOBAHUC
OAHO- 1 MHOI'OKJICTOYHBIX, CHOpOO6paSOBaHI/Ie, BCTCTAaTUBHOC PA3MHOKCHHUC. I/ICKyCCTBeHHOC KJIOHUPOBAHUC OPTraHU3MOB, €TI0
3HAa4YCHUC JJIA CCIICKI NN
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ITonoBoe PAa3MHOXCHHE, €TI0 OTIINYHA OT OecIoJIoro.

Meiio3. Craguu Mmeiiosa. [Ipoieccel, mpoucxoasmie Ha cragusix meiio3a. [loBeagenue xpomocoM B meio3e. Kpoccunrosep.
buosiornyeckuii CMbICI ¥ 3HAYEHUE ME03a

5.4

I"'ameTorenes — mponece 06p330BaHI/IH IMOJIOBEIX KJICTOK Y )KUBOTHBIX. IIonoBEI€ KeJI€3bl: CCMEHHUKU U SIMYHUKU. O6p330BaHI/IC




Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

U Pa3BHUTHE TOJIOBBIX KJIETOK — raMmeT (CIepMaTo30u/l, SUIEKICTKA) — crepMaTorene3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
SIMIIEKJIETOK U criepmaTo3onioB. OmnogorBopenue. [lapreHorenes

WupuBunyansHoe pa3Butue (OHTOreHe3). DMOpHOHANbHOE pa3BUTHE (IMOpHOreHe3). DTambl SMOPUOHAIBFHOTO PA3BUTHUS Y
NO3BOHOYHBIX  JKMBOTHBIX:  JApoOjeHue, ractpyiduus, opradHoreHe3. I[loctomOpuonanbHoe — pa3zButue.  TuIbl
NOCTAMOPHOHAIBHOTO Pa3BUTHS: MpsiMOe, HempsiMoe (JIMYMHOuYHOE). BiusiHMe cpenapl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,

> CHOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

PocT 1 pa3zButne pacteHunil. OHTOT€HEe3 LIBETKOBOI'O PACTEHUs: CTPOEHUE CEMEHH, CTA MU Pa3BUTHS
6 HaciencTBeHHOCTh M MI3MEHYMBOCTH OPraHU3MOB

[Ipenmer u 3apaun revetuku. Mctopus pa3Butus reHeTUKU. Bkinax poccuiickux u 3apyOeXHbBIX YUEHBIX B Pa3BUTHE T€HETHKU.

6.1 | Meronbl reHeTHUKU (THOPUIOIOTMYECKHUMA, ITUTOT€HETHUECKHUM, MOJIEKYISIpHO-TeHeTUYecKnii). OCHOBHbIE F€HE THYUECKHUE TTOHSI-
Tusl. ['eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaxX CKpeIIMBaHUN
3aKOHOMEpPHOCTH HAacJeIOBaHMs IPU3HAKOB, ycTaHOBiIeHHble ['. Menaenem. MoHoruOpuaHOEe CKpeluBaHUe. 3aKoH
eAnHO00pa3ust TUOpPUIOB mepBOro mokoneHus. [IpaBuwino noMuHUpOBaHUS. 3aKOH paclIETUIEHUs MpHU3HAKOB. [ umoresa
YUCTOTHI rameT. [1oJHOe U HEMOJIHOE TOMUHUPOBAHUE.

6.2
JlurubpuaHoe CKpeluBaHue. 3aKOH HE3aBUCHUMOI'O HACJIEJJOBAHUS NMPHU3HAKOB. LlUTOreHeTHyecKue OCHOBBI JTUTHOPUIHOTO
CKpelMBaHus. AHAIM3UPYIOLIEE CKpeIUBaHue. VMcnonp30BaHne aHaIM3UPYIOIIEro CKPEIMBAaHUS ISl ONIPEAEIICHNs] T€HOTUIIA
ocolu
CuennenHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cuenjeHHOMY HaclieZJoBaHHIO reHoB. Hapylienue cuernsieHus
T€HOB B pe3yJIbTaTe KPOCCUHIOBEpa. XPOMOCOMHAs TEOPHsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

6.3
I'eneruka nosia. XpoMOCOMHOE OIpEAESICHUE MoJIa. AYyTOCOMBI U IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIE U reTeporaMeTHbIE
opranu3Mbl. HacnegoBaHue Npu3HakoB, CHEIJIEHHBIX C ITOJIOM

6.4 | VI3meHunBoCcTh. Buabl HM3MEHUMBOCTH: HEHACIEICTBEHHAas M HacleICTBEHHas. Ponb cpeapl B HEHacleACTBEHHOM

W3MEHYMBOCTH. XapaKTepUcTUKa MoauduKamoHHON n3MeHYMBOCTU. BapuanmoHHbll psn v BapuanuoHHasi kpusasi. Hopma




Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

PCAKIMN IIPpHU3HAKA. KonnyecTBeHHBIE M KaueCTBEHHbBIC IIPpU3HAKKW M HMX HOpPpMa pCaKIUH. CBoiicTBa MOIIH(i)HKaHHOHHOf/'I
N3MCHYNBOCTH

6.5

HacnencrBennas, wim reHOTUIINYECKAast, ©3MEHIHNBOCTh. KoMOMHaTHBHAS M3MEHYHBOCTh. Meil03 1 TI0JI0BO# MpoIiecc — OCHOBA
KOMOMHATUBHOM U3MEHYMBOCTU. MyTallMOHHas U3BMEHUYMBOCTh. Kinaccuukanus MyTaruii: reHHble XpOMOCOMHbBIE, TEHOM HbIE.
YacroTa 1 npuyuHbl MyTanuid. MytareHHble (pakTopbl. 3aKOH TOMOJIOTHYECKHUX PSAAOB B HACJIeICTBEHHON n3MenunBoct H.1.
Basunosa

6.6

I'eneruka uyenoBeka. Kapuworum uenoBeka. (OCHOBHBIE METOJbI TEHETUKH YEJIOBEKA: TCHEATIOTUYECKUN, OIM3HEI[OBBINH,
IUTOT€HETUYECKUI, OMOXUMUYECKUHN, MOJIEKYJIIpHO-TeHeTnYecKuil. COBPEMEHHOE OIpPENEICHUE M€HOTUIIA: OJHOT€HOMHOE
CEKBEHMpPOBaHUE, T€HOTUNHMPOBaHUE, B TOM uucie c¢ nomompto [IIP-ananuza. HacnencrBeHHble 3a00jieBaHMS YeJOBEKa:
reHHble 00Jie3HH, OOJE3HM C HACIEICTBEHHON MNpeapacloNokEeHHOCThIO, XpPOMOCOMHbIE 00se3Hu. ComaTuueckue Hu
reHepaTuBHble MyTauuu. [IpuHIMNBI 370poBOro 00pa3za »U3HU, JAUArHOCTHKH, NPOPHIAKTUKHU U JIEYEHUS TE€HETHUYECKUX
6ose3Heil. MeauKo-reHeTH4eckoe KOHCYJbTUPOBAaHUE. 3HAUCHWE MEIUIIMHCKONW T€HETHKH B MPEAOTBPALICHUHM M JICYCHUH
TeHETUYECKHX 3a00JI€BaHUN YeJIOBEKa

CCJ’IGKI_II/I}I OpraHnu3MoB. OcCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuus Kak Hayka M IIpoliecCc. 3apOKIEHUE celleKIMM M aoMectukanus. Yuyenue H.M. BaBwioBa o wneHrtpax
INPOMCXOXKICHUSI U MHOTOOOpa3wsi KyJbTypHBIX pacTeHud. LIeHTpbI MpOMCXOoKIeHUsI TOMAaITHUX >KUBOTHBIX. CopT, Topofa,
HITaMM

7.2

CoBpeMeHHBIE METOJbI CeleKIMH. MacCoBBI W WHAWBUIYATbHBIM OTOOPHI B CEJNEKIIMM PACTEHUW W JKHUBOTHBIX. OlieHKa
JKCTepbepa. bIM3KOpOACTBEHHOE CKpelnuBanue — HHOpuAUHT. Yucras muausa. CKpenuBaHue YUCTHIX JIMHUK. ['eTeposuc, nim
rubpuaHas cuna. HeponctBenHoe ckpeniuBanue — ayropunuur. Otnanénnas rudpuausanus U e€ ycrnexu. VcKycCcTBeHHBIN
MYyTareHe3 1 MoJiydeHue MOJHUIIONI0B. JIOCTHIKEHUS CEJIEKIIMU PACTEHUM, Y)KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOACTBA. | eHHas MHXKeHepHs. Jtarbl co3fganus pekomounantHod JIHK u TpancreHHBIX
opranu3moB. Kiierounas unxenepus. Kietounble KyapTypbl. MUKPOKJIOHaJIbHOE pa3MHOKeHHE pacTeHui. KioHupoBaHue
BBICOKOIIPOIYKTUBHBIX CEIIbCKOXO3SHCTBEHHBIX OPTraHU3MOB. DKOJIOTUYECKHE U dTUueckue npobiaemel. [MO — reneTndecku
MOTUDUITMPOBAHHBIE OPTaHU3MBbI
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DBOJIOLMOHHAA OMOJIOTHS

1.1

DBOJIIOIIMOHHAS TEOPUSI U €€ MECTO B OMOJIOTUH.

CuzerenbscTBa 3BOMIONMY. [laieoHTOIOrNYECKHE: TOCIIEI0BATEILHOCTD MOSIBJICHHS BUJOB B MMaJICOHTOJIOIMUYECKON JIETOIHCH,
nepexoanbie popmbl. buoreorpaduyeckue: cxoacTBo U paznuuue GpayH U (Gpaop MaTepuKoB U OCTPOBOB. DMOPUOIOTUYECKUE:
CXOACTBA W pa3Iuyusi SMOPHOHOB pa3HBIX BHUJIOB IO3BOHOYHBIX. (CpaBHUTEIHHO-aHATOMHYECKHE: TOMOJIOTHYHEIE,
aHAJIOTUYHBIE,  PYIMMEHTApHbIE  OpraHbl, aTaBU3Mbl.  MOJEKYISIPHO-OMOXUMHUYECKHUE:  CXOJCTBO  MEXaHH3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKHUX NYTeH y BCEX OPraHU3MOB

1.2

OpomonnonHas Teopusi Y. Jlapuna. [Ipeanochuik BO3HUKHOBEHUS NapBUHU3MA. JIBHKYIUE CHIIBI HBOJIIOIMH BHUIOB I10
JapBuHy (M30BITOYHOE Pa3MHOXKEHHE MPH OTPAHUYCHHOCTH PECYPCOB, HEOIpeaeaEHHas W3MEHUYMBOCTh, OOphOa 3a CyIIeCT-
BOBaHMHE, €CTECTBEHHBIN 0TOOD)

1.3

Cuntetnueckas Teopus 3Booiun (CTD) u ocHoBHBIE €€ monokeHus. MukposBotroiys. [lomymsanus kak eIuHUIA BUJA U
SBOJIFOLIAH

1.4

JIBwxyme cuibl ((aKkTOpbl) 3BOJIONUK BHIOB B MpHPOJC. MyTallMOHHBIA MPOIECC W KOMOMHATHBHAS H3MEHYHBOCTb.
[MonynsuuoHHbIC BOJHBL U Apeid reHoB. M3omsims u murpanus. EctecTBeHHBIN 0TOOp — HANPABISAIONINI (AKTOP IBOJFOLUH.
@DOpMEBI €CTECTBEHHOTO OTOOpA.

[Tpucnoco6IeHHOCTh OpraHM3MOB Kak pe3yibTaT 3Bosionmu. IlpuMepsl npucnocobiaeHnii y oprann3MoB. ApomMopdo3sl U
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WANOAJaNTaIHH.

Bun u Bunoo6paszosanne. Kpurepun Buma. OcHoBHBIE HOpMBI BUT000pa30BaHMs: TeorpadudecKoe, SKOJIOTHIECKOe

MaKpOBBOJ'II-OHI/I}I. CDOpMLI OBOJIIOIIMH (bHJ'ICTI/ILIeCKa}I, AUBCPICHTHAA, KOHBCPICHTHAA, IIapaJUICIIbHAA. H606paTI/IMOCTB

1.5
9BOJIIOLIUU
2 BO3HMKHOBEHHUE U pa3BUTHE KU3HU HA 3eMIIe
JloHayuyHble MpEACTaBICHUS O 3apOXKACHUHU >KM3HU. HayuHble rumoTe3pl BO3HMKHOBEHHUS KM3HM Ha 3emiie: abuoreHe3 U
21 naHcrepMus. XUMHUYECKasi 3BOJIIOIUA. DKCIIEPUMEHTAIIBHOE IMOATBEPKACHUE XMUMHUYECKOM »BoiouMH. HauvanpHble 3Tamsl
' o6uonornyeckoi 3Bomonuu. I'unoreza PHK-mupa. IlepBbie knetku u ux 3pontonust. @opMupoBaHrne OCHOBHBIX IPYII )KUBBIX
OpraHNu3MOB
PazButue xu3Hu Ha 3emiie 1o spaM u nepuonaM. Kartapxei. Apxelckas U nporepo3orckas 3pel. [laneo3olickas spa u eé
NEPUOJbl: KEMOPUNCKHUM, OpJOBUKCKHI, CUITypUHCKHUI, T€BOHCKUW, KaMEHHOYTOJIbHBIN, MepMCcKHUil. Me3o3olickas 3pa u eé
NIEPUOJIBI: TPUACOBBIN, FOPCKUN, MEIIOBOM.
2.2
Kaitno3onickas 3pa m €€ mepuoabl: MaJCOTCHOBBIM, HEOICHOBBIM, AHTPONOICHOBBIA. XapaKTEpUCTHKA KIMMAaTa W
reoJornyeckux mnpoieccoB. OCHOBHBIE 3TAIbl 3BOJIOLMHU PACTUTENBLHOTO M KUBOTHOrO MHpa. ApomMop(do3bl y pacTeHud u
#KUBOTHBIX. [10sIBJIEHUE, paclBET U BBIMUPAHUE I'PYII KUBBIX OPTaHU3MOB
2.3 | Cuctema OpraHn4ecKoro Mupa Kak oTpaxeHue 3BOIOIMHA. OCHOBHBIE CHCTEMATHYECKUE IPYIIITBI OPraHU3MOB
OBoIOLUA YenoBeKa. AHTPONOJIOTUs KaK Hayka. Pa3BUTHeE MpeACTaBIEHUN O IPOUCXOXKACHUN YesloBeKa. MeTopl n3ydeHUs
anTponoreHe3a. Cxo/cTBa U pa3ianuus YeJIoBeKa U KUBOTHBIX. CUCTEMATHUECKOE MOJI0)KEHHUE YEIIOBEKA.
2.4

JBmwxymue cuibl (pakTopsl) aHTpornorene3a. HacinencTBeHHass K3MEHUYUBOCTh M €CTECTBEHHBIN 0TOOp. OOIIecTBeHHBIH 00pa3
YKU3HU, U3TOTOBJIEHUE OPYIUH TPpyAa, MbIILJIEHUE, PEUb
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OcHOBHBIE CTaUU M BETBU SBOJIIOLMM YEJIOBEKA: aBCTpajonuTekH, YemoBek ymensld, UenoBek npsmoxondmui, Yeraosek

2.5 | meanaepranbckuii, UemoBek pa3yMHbIi. Haxoakn nckomaemMbIx OCTaHKOB, BPEMs CYIIECTBOBAHMSI, 00JIACTh PACIIPOCTPaHEHMUS,
00BEM rOJIOBHOT'O MO3ra, 00pa3 )HU3HH, OpyAus
Uenosedeckue packl. OCHOBHBIE OOJIBIIINE pachl: €BpPOMEOWHAS (E€Bpa3HiiCKas), HEIPO-aBCTPAJOHIHAS (IKBATOpUATILHASN),
2.6 | moHrONOMIHAs (a3MaTCKO-aMepuKaHcKasi). UepThl mprCcocoOIEHHOCTH MPECTaBUTENIeH YeIOBEUECKHX pac K YCIOBUSIM CY-
niecTBoBaHus. EAMHCTBO yenoBeuecknx pac. Kputuka pacusma
3 OpraHu3Mbl U OKpy>Karolias cpeia
31 DKoJIorus Kak Hayka. 3aJlaqu ¥ pa3/ieiibl 3KOJIOTuU. MeTo/ bl 3KOJOrMYECKUX UCCIEA0BAHUN. DKOJIOTHUECKOE MUPOBO33PEHHE.
' Cpenapl 0OUTaHusl OpraHU3MOB: BOAHAs, HA3€MHO-BO3/IyIIIHAs, TOYBEHHAsI, BHYTPHOPTaHU3MEHHAs!
10 Oxonornyeckue dakropsl. Kimaccudukarus sxonornueckux ¢GakTopoB: aOMOTUYECKHE, OMOTHYECKHE U aHTPOIMOTEHHBIE.
' JleiicTBUE 3KOJOTUYECKUX (PaKTOPOB HA OPTaHU3MBI
313 AbGuornueckue (hakTopbl: CBET, TeMmiepaTypa, BIaxHOCTb. Potonepuonusm. I[IpucnocobieHus opraHu3MOB K AEHCTBHIO
' abnotuyeckux GakTopoB. buosnoruueckre puTMsl
buotnueckue ¢akropsl. Buubl OMOTHYECKHMX B3aUMOACHCTBUI: KOHKYPEHIIHS, XWIIHUYECTBO, MAPA3UTHU3M, MYTYalH3M,
34 | xoMmMeHcau3M (HaxJIEOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpanu3M. 3HaueHUe OUMOTUYECKUX B3aUMOJCHCTBUM ISt
CYILIECTBOBAHUSI OPraHM3MOB B IPUPOJAHBIX COOOLIECTBAX
35 DKOJIOTUYECKUE XAPAKTEPUCTUKHU NOMyIsiuu. OCHOBHBIE MMOKA3aTENN MOMYJIALMHA: YUCIEHHOCTb, INIOTHOCTh, POKIAEMOCTb,
' CMEPTHOCTbh, IPUPOCT, MUTpalus. JIMHAMIKA YHCIEHHOCTH NMONYJISILUU U €€ peryJsuus
4. Coo0111ecTBa ¥ 3KOJOTMYECKUE CUCTEMBI
41 Coo01iecTBO Oprann3mMoB — 6uoneHo3. CTpyKTyphl OMOILIEHO3a: BUI0Bas, MPOCTPaHCTBEHHAs1, Tpoduueckas (numiesas). Buabl-
' noMuHaHTHL. CBSI3U B GHOLIEHO3€
4.2 | Oxonorudyeckue cuctembl (9kocucTembl). [loHarne o0 skocucreme u OuoreorneHosze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI

9KOCUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PeAyIIeHThl. KpyroBopoT BemecTB M MOTOK dHEPTrUU B 3KocucteMe. Tpoduueckue




Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

(nuiieBsie) ypoBHU 3KOocucTeMbl. IluineBbie menu U ceTd. OCHOBHBIE MOKAa3aTeld 3KOCUCTEMBI: Oumomacca, MpOAYKIUS.
DKOJIOTUYECKHUE TUPAMUIbL: MPOIYKIIMH, YUCICHHOCTH, OMomacchl. CBOMCTBA SKOCHCTEM: YCTONYMBOCThH, CaMOPETYJISIINS,
pa3zButue. Cykieccust

ITpupoHbIe SKOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO MU IIUPOKOJIMCTBEHHOIO JIECA.

AHTpPOTIOTEHHbIE 3KOCHUCTEMBI. ATPO3IKOCHUCTEMBI. YPOOIKOCHCTEMBI. bHojormueckoe ¥ XO34iCTBEHHOE 3HAUCHUE

4.3
arposKOCHCTEM U YPOOIKOCHUCTEM.
bropaznoobpasue kak pakTop ycroiunBocTr SKocucTeM. COXpaHeHHE OMOJIOTHYECKOTO Pa3HOOOpas3us Ha 3emiie
VYyenne B.M. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u crpykrypa Ouocdepsl. KuBoe BeUIECTBO UM €ro (PyHKIIUH.
44 Ocobennoctu O6uocdepbl Kak TI00aIbHOM 3KOCHCTEMBI. J[nHamuueckoe paBHOBecMe W oOpaTHas CBs3b B Ouocdepe.
' KpyroBopoTsl BemiecTB W OMOT€OXMMUYECKUE IHKIBI 3JIEMEHTOB (yriepoja, a3ora). 30HaIbHOCTH Onocheprl. OCHOBHBIC
OHOMBI CYIIH
YenoseuecTBO B Onocdepe 3emian. AHTPONOTEHHBIE H3MEHEHHUs B Onocdepe. I mobanpHbIe IKOTOTHIECKHE TPOOIIEMBI.
4.5

OcHOBa palMOHAIBHOTO YIPABIICHUS MPUPOIHBIMH pPECypcaMHd U WX HCHOJb30BaHue. JlocTmkeHus OMONOTHMM W OXpaHa
IPUPOBI
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