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MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamety "buonorus" (manee - OMoIOTHsI) HA YPOBHE CpelHEro odmiero oopasoBanus pa3paboTaHa HA OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepauuny», PI'OC COO, Konnenuuu npenogaBaHus
y4eOHOoTo npenMeTa «broaorus» 1 OCHOBHBIX MOJIOKEHHH (hefepaibHON pabodel mporpaMMbl BOCITUTAHUSI.

VYueOusiii npenmer «buonorusy yrnyonéaHoro ypoBas u3ydeHus (10—11 kimaccel) sBIsSETCS OJHUM U3 KOMIIOHEHTOB MIPEIMETHOM 00JIacTH
«EcrecTBeHHO-HayuHbIe peaMeTh». CoracHo nonoxeHusM GI'OC COO npoduiibHbIE ydeOHBIE TPEIMETHI, U3y9aeMbIe Ha YIITyOJIEHHOM YPOBHE,
SIBIISIIOTCSI CIIOCO0OM T depeHrannu o0y4yeHns Ha ypOBHE CpEIHEro o0miero oopa3oBaHus U MPU3BaHbl 00ECTIEUUTh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM NPOPECCHOHATBHBIM M BBICIIUM O0pazoBaHHEM. B TO ke BpeMsl KaXIblii M3 3THUX Yy4eOHBIX
IPEIMETOB JOJDKEH OBITh OPHEHTHPOBAH HA MPHUOPHUTETHOE pelieHre 00pa30BaTEeNIbHBIX, BOCIIUTATENFHBIX U PAa3BUBAIOLINX 3a/1a4, CBS3aHHBIX C
npodopHeHTAIeH 00YJalOUINXCs U CTUMYJIMPOBAHIEM HHTEpeca K KOHKPETHOM 00JIACTH HayYHOT'O 3HAHUS, CB3aHHOTO ¢ OMOJIOTHEH, METUITTHOH,
HKOJIOTUEN, TICUXOJIOTUEN, CIOPTOM MJIM BOEHHBIM JIEJIOM.

[Iporpamma 1o yuebHOMY mpeamery "buonorusa" maér mpencTaBieHHE O IENH M 3a7adax M3ydeHus ydeOHoro mnpeamera «buoiorus» Ha
yOIIyONEHHOM YpOBHE, ONpEIeNseT 00s3aTelbHOe (MHBApUAHTHOE) MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpUPOBAHHE MO pa3feiiaM U TeMaM,
pacripeneneHue mo Kiaccam, peKOMEHIyeT MOCIIeI0BaTeIbHOCTh U3YUSHHS YIeOHOTO MaTepraa ¢ ya€TOM MEXKIPEIMETHBIX K BHYTPUIIPEIMETHBIX
CBsA3€H, JIOTMKM Yy4eOHOro Impolecca, BO3pPACTHBIX OCOOEHHOCTEH oOyuaromuxcs. B mporpamme no Ouojoruu peanu3oBaH IPUHLIKIT
IIPEEMCTBEHHOCTH C M3y4eHHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIEro o0pazoBaHMsI, Ojaronaps 4eMy IpoCMaTpUBAETCS HANPaBIEHHOCTh HA
nocyeayomee pa3BuTre OMOIOTHIECKUX 3HAHHIA, OPUEHTHPOBAHHBIX HA (POPMUPOBAaHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IKOJIOTUIECKOTO
MBIIICHUS, IPEACTABICHUH O 3JI0POBOM 00pa3e KU3HHU, HAa BOCTIUTAaHUE OEPEKHOTO OTHOIIEHUS K OKPYKAIOIIeH mpupoaHoi cpeae. B mporpamme
o OMOJIOTHMM TaK)KE IMOKa3aHbl BO3MOXHOCTU yuyeOHoro mpeamera «buonorusi» B peanuzanuu tpedoBanuit ®I'OC COO k miuaHHpyeMbIM
JUYHOCTHBIM, METANpEeAMETHbIM M TPEAMETHBIM pe3yjbTaTaM OOy4deHHs M B (OPMUPOBAHHMU OCHOBHBIX BHJIOB Y4YEOHO-ITO3HABATEIbHON
JESITEIbBHOCTH 00Y4aroIIMUXCs 10 OCBOEHUIO COJIEP KaHUs OMOJIOTHYECKOro 00pa30BaHuUs Ha YPOBHE CPEHET0 00I1Iero 00pa3oBaHusl.

VY4eOHnblii npeamer «buosorus» Ha YpOBHE cpeaHero ooOuiero oOpa3oBaHHUS 3aBepllaeT OHOJOrMueckoe oOpa3oBaHHE B IIKOJIE H
OpUEHTUPOBAaH Ha pacIIUpeHHe U yriayOsieHHe 3HaHUN 0O0ydarolUXCsl O KUBOW MPUPOJE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOrHH,
3MOPHOJIOrUU U OMOJIOTHH Pa3BUTHUS, TEHETUKHU, CENIEKIINU, OMOTEXHOJIOTUH, IBOJIIOLIMOHHOIO YUEHHUS U KOJIOTUH.

N3yuenne yuebHoro npeamera «buonorus» Ha yriyOJIeHHOM YpOBHE OPHUEHTHMPOBAHO Ha MOATOTOBKY OOy4aroUmIMxcs K MOCIEIYIOIEMY
MOJIy4YEHUI0 OMOJIOTHYECKOro O00pa3oBaHMs B By3aX M OpPraHM3alMsSIX CpelHero npodeccrnoHaibHOro oOpa3oBaHus. OCHOBY €ro cojep:kaHus
COCTaBJISIET cHCTeMa OMOJOTMYECKHX 3HaHUM, MOJYYEHHBIX MPH HU3YyYEHHH OO0YYarolIMMHCA COOTBETCTBYIOLIMX CHUCTEMATHUYECKHUX Ppa3J/ieoB
OHOJIOTUM Ha YPOBHE OCHOBHOro oOmiero obpaszoBanus, B 10—11 kmaccax 3T 3HaHMS MOJy4aroT pa3BuUTHE. Tak, pacHIMpeHbl U YriyOJiaeHbl
OHMOJOrMYeCKHe 3HaHUS O PACTEHUSX, )KUBOTHBIX, rpubax, OaKTepHsix, OpraHu3Me 4YeloBeKa, OOLIMX 3aKOHOMEPHOCTAX KHU3HU, JTOMOJTHUTEIHHO
BKJIIOUEHBI OMOJIOTHYECKHE CBECHHS MPUKIIAJHOTO U TOMCKOBOIO XapaKkTepa, KOTOPbIE MOYKHO HCIOJIb30BATh KaK OPUEHTHUPHI JUISI TOCIIEAYIOIIEro
BbIOOpa npodeccun. BozMokHa Takke HHTErpanus OMOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOIMMH 3HAHUSMU, [TOJIYY€HHBIMH 00yYaroIIMMHCS TPU
U3Yy4eHUU (U3HUKHU, XUMHUH, reorpaguu 1 MaTeMaTHKH.

CtpykTypa mporpammsel 1o yueOHOMY npeamety "buonorus" oTpakaeT CUCTEMHO-YPOBHEBBI M JBOJIOMMOHHBIN MOAXOABl K U3YYCHHUIO
6uosnorun. CornacHo UM, U3Y4arOTCsl CBOICTBA U 3aKOHOMEPHOCTHU, XapaKTEpHbIE /Ul KHUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3alliH, SBOJIIOLMU
OpTraHWYECKOTO MHpa Ha 3emiie, COXpPaHEHHUs] OMOJIOTHYECKOTo pa3HooOpa3us miaHeThl. Tak, B 10 kimacce M3y4aroTCsi OCHOBBI MOJIEKYIISIPHOU U
KJIETOYHOM OMOJIOTHUH, SMOPUOJIOTUN U OMOJIOTUH Pa3BUTHUS, TEHETUKH U CENIEKIINU, OMOTEXHOJIOTUU U CHHTETUYECKON OMOJIOTHH, aKTyaIu3upyIOTCs
3HaHUs OOydaroumxcs Mo OOTaHUKE, 300J0THUHM, aHATOMUHU, Pu3noIoruu deioBeka. B 11 kiacce m3ydaroTcsi HBOJIIOLIMOHHOE YY€HHUE, OCHOBBI
9KOJIOTUU U YUeHHE 0 Orocdepe.



VYueOuslii npenmer «bruonorusy mpu3BaH 00eCEYUTh OCBOCHHE 00YYAOIIUMHCS OMOJOTHYECKUX TEOPU U 3aKOHOB, UJCH, MPUHIIUIIOB U
IPaBWJI, JIGKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUN O CTPOSHUH, MHOT000Pa3uH M OCOOCHHOCTSX KIICTKH,
OpraHu3Ma, IMOIYJALKH, OHOLIEH03a, 3KOCHCTEMBbI, O BBIJIAIOIIMXCS HAY4YHBIX JOCTHUKEHHUSIX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OHOJIOTHUH,
NPUKJIAJHBIX aCHeKTaxX OMOJOTHMYECKUX 3HaHWU. /|1 pa3BUTHS U MOAJIEPKAHUA MHTEpeca 00ydarommxcsi K OMOIOTUN Hapsly CO 3HAUYUTEIbHBIM
00BEMOM TEOPETUYECKOTO MaTepHaia B COACP)KaHUH MPOrPaMMBbI 110 OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBIICHHS U PA3BUTHS
TOW WJIM MHOM 00JacTé OMOJIOTHH, BKJIAIOM OTEYECTBEHHBIX U 3apyOC)KHBIX YUEHBIX B PEIICHHE BAKHEHIINX OMOJIOTMYECKHX M HKOJIOTHYECKUX
npooJieM.

Llens m3ydyenus yueOHoro mpenmera «buonorus» Ha yriayOn€HHOM YpPOBHE — OBJIQJICHHE OOYYAIOUIMMHUCS 3HAHMSIMU O CTPYKTYpPHO-
(GYHKIMOHATBHON OpraHU3aIMK KUBBIX CUCTEM Pa3HOTO PaHTra U MPHOOpPETeHNE YMEHH HCIOIB30BaTh ATH 3HAHUSA B (HOPMUPOBAHUH WHTEpEca K
onpeaenéHHoN 001acTu MpodeccuoHalIbHON NeSTEIbHOCTH, CBA3aHHON C OMOJIOrMel, WM K BBIOOPY yueOHOIro 3aBEAEHMS JUIsl MPOJOJIKEHMUS
Ouoaoruueckoro 0opazoBaHusl.

JocTmwkenne neny u3ydeHus yaeoHoro npenmera «buonorus» Ha yriry0iaEHHOM ypoBHE 00€CTIeUMBACTCS PEIICHUEM CIIEAYIOMINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMUCS CHCTEMBI OMOJOTHMYECKUX 3HAHWI: 00 OCHOBHBIX OMOJOTMYECKHX TEOPHSX, KOHIICTIIHUIX, THIIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX U MPaBUIaX, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHPA; O CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTAX
OMOJIOTUYECKUX CUCTeM (KJIETKA, OpPTraHW3M, TONYJISIHSA, BHI, OHOTeOleH03, Ouocdepa); O BBIAAIOMUXCA OTKPBITUAX U COBPEMEHHBIX
HCCIICAOBAHUIX B OMOJIOTHH;

O3HAKOMJIEHHE OOy4aroluxcsi € METOJaMHU [I03HAHUS JKUBOM MPHUPOABI: HCCIEAOBATEIbCKUMU METOJaMH OHOJIOTUYECKUX HayK
(MONEKYISIPHON U KIIETOYHOM OMOJIOTUH, SMOPHOJIOTHH U OUOJIOTHUHU PAa3BUTHS, TEHETUKH U CEJICKITUH, OMOTEXHOJIOTHH U CHHTETUYECKON OUOJIOTHH,
MaJIEOHTOJIOTUH, IKOJIOTHH ); METOJIaMU CaMOCTOSTEILHOIO MMPOBEACHNS OMOJIOTMYECKUX UCCIIEIOBAaHUM B 1TaOOpaTopuu U B Ipupoe (HaOIoaeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIcHUE OOYYaAIOUIUMUCS YMEHUSMH: CAMOCTOSITEIbHO HAaXOJWTh, aHAJIM3UPOBATH M MCIIOJIB30BATh OMOJIOTMYECKYIO HH(OpPMAIIHIO;
M0JIb30BATHCS OMOJIOTMYECKOM TEPMUHOJIOTHEN U CUMBOJIMKOM; YCTAHABIMBATh CBSI3b MEK/Y Pa3BUTHEM OMOJIOTHH U COLIMAIbHO-?KOHOMUYECKUMHU
U 5KOJIOTUYECKUMHU NPpo0IeMaMy 4eJI0BEUYECTBA; OLIEHUBATh MTOCIIEACTBHS CBOEH E€ATEIbHOCTH IO OTHOLIEHHIO K OKpY>KaIoLeil MpupoJHOH cpene,
COOCTBEHHOMY 3JIOPOBBIO U 3JI0POBBIO OKPYXKAIOIIMX JIFOJIEH; 000CHOBBIBATH U COOJIOIATh MEPhI MPOPUIAKTUKN HHPEKIIMOHHBIX 3a00JIEBAHHIM,
IpaBuUJia MOBEACHUS B MPUPOJE U obecrieueHus] 0€30MacHOCTH COOCTBEHHOM KM3HEAEATEIbHOCTH B UPE3BBIUANMHBIX CUTYallUSX MPUPOIAHOTO U
TEXHOT€HHOT'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HayYHbI€ OTKPHITHS B 00J1acTH OMOJIOTHH;

pa3BuUTHE y 0OydarolUXCsl MHTEUIEKTYaJIbHBIX U TBOPYECKHX CIHOCOOHOCTEH B Ipoliecce 3HAKOMCTBA C BBLAAIOIIMMUCA OTKPBITHUSIMHU U
COBPEMEHHBIMHM HCCJIEIOBAaHUSIMU B OHMOJOTHH, pElIaeMbIMH €10 MpoOjeMaMH, METOJ0JIOTHEH OHOJOTHYECKOr0 HCCIEIOBaHMs, MPOBEIECHUS
SKCIIEPUMEHTAIIBHBIX UCCIEA0BAHUMN, pelIeHHs] ONOJIOTUYECKUX 3a/1a4, MOAETUPOBAHUS OMOJOTHYECKIX O0BEKTOB U MPOIIECCOB;

BOCIHMTAHHE Y 00YYaIOIIHUXCS IEHHOCTHOTO OTHOIIEHHMSI K )KHBOM MPUPO/IE B LIEJIOM U K OTJEJIbHBIM €€ 00bEeKTaM U SIBJICHUIM; (POPMUPOBaHHE
9KOJIOTHYECKOM, TeHETUYECKON TpaMOTHOCTH, OOIIel KyIbTyphl OBEIEHUS B IPUPO/IE; MHTErPAllUi €CTECTBEHHO-HAYYHbBIX 3HAHMUIA;

npuodpereHne 00yJaroImMMHCS KOMIIETEHTHOCTH B pallOHAIbHOM MPHUPOJIONOIL30BaHUU (COOIOEHHE MPaBUl MOBEIECHUS B MPUPO/IE,
OXpaHbl BUI0B, 3KOCHUCTEM, OHoc(heprl), COXpaHEHUH COOCTBEHHOT'O 37J0POBbsI U 3/I0POBBS OKPYKAIOLIUX Jr0AeH (coOmtoeHns Mep NpoduiIakTHKU
3a0osieBaHuH, obecrieueHne 6€30MacCHOCTH KUZHEACSITEIHOCTH B YPE3BbIUAHHBIX CUTYALUAX IPUPOJHOTO U TEXHOTEHHOI'O XapaKkTepa) Ha OCHOBE
MCIOJIb30BaHUsl OMOJIOTMUECKUX 3HAHUIM 1 YMEHH B MOBCEAHEBHOM KU3HMU;

CO3JJaHWE YCJOBHH 11 OCO3HAHHOTO BHIOOpa OOYUYAIOMIMMHCS HWHAMBUAYAJIBHON O00pa30BaTEIHbHOM TPACKTOPHUH, CIOCOOCTBYIOMIEH
nocieayouemMy npodeccnoHaIbHOMY CaMOOIPEIETICHHIO, B COOTBETCTBUU C MHAWBHUIYaJIbHBIMU HHTEPECAMHU U TOTPEOHOCTSIMHU pErvoHa.



OO11ee 9nciIo0 4acoB, OTBEJACHHBIX HA M3yUeHUE OMOJIOTUY Ha YIITYOJIEHHOM YPOBHE CpeaHero odmiero oopa3zoBanus, cocrapiseTr 204 yaca: B
10 knacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B HEEINIO).

O10O0p OpraHm3alMOHHBIX (OPM, METOJOB U CPEACTB OOydeHUs OMOJIOTMH OCYLIECTBISETCA C Y4€TOM CHeuU(UKH €ro COJAepKaHus U
HaNpaBJICHHOCTH HA MPOIOJIKEHNE ONOIOTHYECKOTr0 00pa30BaHus B OPraHU3aMAX CPeIHEro MPo(hecCHOHAIBHOTO U BhICIIEr0 00pa3oBaHusl.

O0s3aTeNbHBIM YCIOBHEM IIPU 00yYEHUH OMOJIOTHUH Ha YriTyOJIEHHOM YpOBHE SIBIISICTCS IPOBEICHUE Ta00PAaTOPHBIX U MPAKTHYECKUX paldoT.
Taxoke ydacTre 00yJaromuxcs B BBIOJHEHUN MPOEKTHBIX U y4eOHO-UCCIIEI0BATEIBCKUX PAdOT, TEMATHKA KOTOPBIX OMPENENICTCs yUUTeIeM Ha

OCHOBE UMEIOLIUXCSI MAaTEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOAHBIX YCIOBUM.



COJEPKXAHUE OBYYEHUA
10 KUIACC

CopepxaHue IporpaMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY rocyAapcTBEHHON nutorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas OnoOrus — KOMILIEKCHast Hayka. KpaTkas uctopus pa3BuThs Onosoruu. bruojgornueckue HayKu U U3y4aeMble MU POOIIEMBI.
@OyH1aMeHTaIbHbIE, TPUKIIAHBIE U TOUCKOBBIC HAYYHBIEC UCCIIEIOBAHHS B OMOJIOTHH.

3HavyeHue 6Moa0ruu B GOPMUPOBAHNU COBPEMEHHOM €CTECTBEHHO-HAyUYHOU KapTUHBI Mupa. [Ipodeccun, cBsa3annsie ¢ Ononorueil. 3HaueHune
OMOJIOTUM B IPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA: MEUIIMHE, CEIbCKOM XO03SIICTBE, IPOMBIIIJIEHHOCTH, OXPaHe IPUPOJIBL.

JleMoOHCTpaLuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseii, . Menpgens, B. U. Bepuanckwuii, 1. I1. I1aBnos, 1.
N. Meunukos, H. 1. BaBunos, H. B. Tumodees-Pecorckuii, [[x. Yorcon, @. Kpuk, [I. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTUH C APYTUMH HayKaMn», «CrcrteMa OMOJOTHYECKUX HAYK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

Kupble cuctembl Kak mOpeaMmeT u3ydeHus Ouosiornu. CBOMCTBa KHUBBIX CHUCTEM: €JUHCTBO XHMHUYECKOIO COCTaBa, TUCKPETHOCTh U
LIEJIOCTHOCTh, CIIO)KHOCTb M YINOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHU3alus, CaMOBOCIIPOU3BEICHUE, pPa3apaKUMOCTh,
U3MEHYHMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aiuu KMUBbIX CUCTEM: MOJICKYIISIPHBIN, KIIETOYHbINA, TKAHEBbIN, OPraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, SKOCHCTEMHBIN
(buoreonenotuueckuii), Ouochepusniii. Ilpoueccel, mpoucxoasmue B XKUBBIX cucTeMax. OCHOBHBbIE MpU3HAKU >KUBOro. JKu3Hp Kak ¢dopma
CylecTBOBaHUs MaTepuu. Hayku, n3ydaromue )KUBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alMH.

N3yuenue xuBbIx cucteM. Meroasl Ouosnornyeckod Hayku. HaOmromenuwe, m3aMepeHue, SKCIEPUMEHT, CHUCTEMAaTH3allMsl, METaaHaIH3.
ITonsiTue o 3aBucuMoil W He3aBUCHUMOW nepemeHHOW. [InanupoBanue skcnepuMmenrta. [loctaHoBka u mpoBepka runore3. HynmeBas rumotesa.
[lonsTne BBIOOpKM M €€ nocToBepHOCTh. Pa3dpoc B Ouonoruueckux gaHHbIX. OlIEHKa JOCTOBEPHOCTU IMOJIYYEHHBIX pe3yJabTaToB. [IpuduHbI
MCKQ)KEHMS pe3yJIbTaTOB IKCIIEpUMEHTA. [IoHATHE CTaTUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmumpl 1 cxeMbl: «OCHOBHBIC TIPHU3HAKK KU3HWY, «buomorndeckue cuctembl», «CBOMCTBA KHBOW MaTepun», «YPOBHH OpPTaHHU3AIUN
JKUBOU TpHUpoAbD», «CTPOEHHE XKUBOTHOM KIETKW», «TKaHU JKMBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OpraHusMa», «bumoreoneHos»,
«buocdepay, «MeTobl U3YISHUS )KUBOIH TPUPOIBI».

OGopynoBanue: 1abopaTtopHOE 00OPYAOBAHKE JIJISI TPOBEACHUS HAOIIOACHHHN, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonbp3oBaHNe Pa3TUUYHBIX METO/IOB IIPU U3YUEHUU KHUBBIX CHCTEM).

Tema 3. buoJiorusi KjieTku

Kierka — cTpykTypHO-(hyHKIIMOHATBHAS eIMHUIA )KUBOTO. cTopust oTkpeiTust kiaeTku. Paboter P. I'yka, A. Jleenryka. Knetounas teopust
(T. IBanH, M. lneitnen, P. BupxoB). OcHOBHbBIE MOJ0KEHUSI COBPEMEHHON KJIETOYHOW TEOPHUHU.

MeToapl  MOJEKYNApHOM M KIETOYHOM OMONOrMHM: MHUKPOCKOIHUSA, XpoMaTorpadus, »3JIeKTpopope3, MEeToJ MEUYEHBIX aTOMOB,
muddepeHManbHoe LEeHTpU(dyrupoBaHue, KyJIbTUBUPOBAHUE KJIETOK. M3yueHue ¢uxcuposanuvix Kiemox. IIEKTPOHHAS MHKPOCKOMHS.
Koungoxanvnaa muxpockonus. Bumanvhoe (npusicusnennoe) usyyerue Kiemox.

JleMmoHCTpauMu



[optpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxembl: «CBETOBOW MHUKPOCKOI», «DJIEKTPOHHBIA MUKPOCKOI, «VICTOpHS pa3BUTHS METOAOB MHUKPOCKOIIUNY.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENIApaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEPHUATBbHBIX KIETOK.

IIpakTuyeckas padora «lI3yueHue MeTONOB KIETOYHOU Owonoruu (xpomarorpadus, aekrpodopes, auddepeHIraIbLHOE
nerrpudyruposanue, [1L[P)».

Tema 4. Xumndeckasi OpraHu3anus KJIeTKH

XHUMHUYECKUN COCTAaB KJIETKH. Makpo-, MUKpPO- U YJIBTPAMHUKPOdJEMEHThl. Boma m €€ poip Kak pacTBOpUTENsS, pEeareHTa, ydacTue B
CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETryIsiluu. MUuHepalbHbIEe BEIIECTBA KJIETKU, UX OMojornyeckas poib. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BeliecTBa KiIeTku. buonornyeckue noauMepsl. benku. AMUHOKUCIIOTHBINH cocTaB 06e1KkoB. CTPYKTYpBI OETKOBOM MOJIEKYJIBI.
[lepBuunast cTpykTypa O€nKa, MenTHIHAs CBA3b. BTOpW4YHAs, TpeTWUYHAs, 4YeTBepTHUYHast CTPYKTyphl. [lenarypamms. CBoiicTBa O€IKOB.
Knaccudukanus 6enxo. buonorndeckue GyHkiuu 0enkoB. [lpuonsi.

YrneBoasl. MoHOCaxapuapl, TUcaxapuibl, OJIMTOcaxapuasl U noiaucaxapuasl. OOmuil miaaH CTpPOeHUs W (PU3HKO-XMMUYECKHE CBOMCTBA
yriaeBo10B. buonornyeckue GyHKIMY YTI€BOIOB.

Jlumuasl. TuppodunbsHO-rHApOdoOHBIe cBolicTBa. Knaccudukanms munumoB. Tpurimnepuabl, (HocOTUMHIb, BOCKH, CTEPOUIBI.
buonornueckue Qynkuumu smnuaos. OOmMe cBoiicTBa OHMOJIOTMYECKUX MEMOpaH — TEKydecTb, CIOCOOHOCTh K CaMO3aMbIKAHHUIO,
HOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JIHK u PHK. Ctpoenue HykinenHoBbIxX kucioT. Hykineotuasl. [Tpuammn komruiementapaocty. [1pasuno Yapradoda.
Crpykrypa JHK — nBoitnas criupans. Mecronaxoxnenue u o6uonornueckue ¢pynkiuu JJHK. Buast PHK. ®ynkiuun PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue csizu B Mosiekyie AT®. buonornueckue ¢pynxuuu AT®. BoccTaHoBIEeHHBIE IEPEHOCUNKH,
ux QyHKIUU B KIeTKe. /[pyeue nykneozuompugocghamer (HT®@). CexBennpoBanue [JHK. Memoowvr cenomuru, mpanckpunmomuxu, npomeomuxu.

CtpykTypHasi OWOJIOTHS: OMOXMMHUYECKHE W OMO(DU3UYECKHE HCCIIEIOBAHMS COCTaBa M IMPOCTPAHCTBEHHON CTPYKTYphl OHOMOJIEKYIL.
Mooenuposanue cmpykmypvi u QyHKyuti OUOMONEKYN U Ux Komniekcos. Komnviomepnoli ousatin u opeanuyeckuii cunmes OUOMONEKYI U UX
HEeNnpupoOHbIX AHAN0208.

JdemoHcTpauuu

[Moptpetsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C. [Ipy3unep.

Huarpammsl: «PacrnpeneneHre XUMHUYECKUX 3JIEMEHTOB B HEXKHUBOM MPpUpoe», «PacnpeneneHne XUMHUUECKHUX FJIEMEHTOB B )KMUBOU IPUPOEH.

Tabmuie! u cxeMmsl: «Ilepuonnyeckast TabMa XUMUYECKHUX 3JIEMEHTOBY, «CTpOeHHe MOJIEKYJIIbI BO/bI», «BelecTBa B cocTaBe OpraHu3MOBY,
«CtpoeHne MoJekynbl Oenka», «CTpyKTypbl OenkoBOil Momekynb», «CTpoeHHE MOJEKyd yrieBojoB», «CTpoeHHe MOJEKYJ JIMIIHIOBY,
«HyxenHoBbie KUCIOTEIY, «CTpoeHne MoeKyiabl ATDy.

O6opynoBaHue: XuMUYecKasi Iocya 1 000py10BaHHe.

Jladoparopnasi padora «OOHapykeHHE O0EJTKOB C TOMOIIBIO KaYeCTBEHHBIX PEAKITHUI.

JlaGoparopnas padora «/cciegoBaHne HyKJIE€MHOBBIX KHCIIOT, BBIJIETIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenne u GyHKIUM KJIETKH

Tunsl KIETOK: 3yKapuoTHUecKas U pokapuoTuueckas. CTpyKTypHO-(yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.

CtpoeHune mpokapuoTH4YeCKo KieTku. KieTouHas ctenka Oakrtepuil u apxeid. OCOOCHHOCTH CTpPOEHHUS TeTepoTpodHOM U aBTOTpOodHOU
MPOKAPUOTUYECKUX KJIETOK. MeCcTO U pojIb MPOKAapHOT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE dyKapHOTHUECKOW KieTku. [lmazmatmdeckas memOpana (miasmanemma). CTpyKTypa miia3sMaTHYeCKOM
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IIa3MaTHIECKyI0 MeMOpaHy: macCuBHbIN (nuddy3us, oonerdyéanas qudysus), akTHBHBIN (IEPBUYHBIA U



BTOPHYHBIA aKTUBHBINA TpaHcnopT). [lomynponumaemocts MmeMOpanbl. PaboTa HaTpHif-KaqueBOro Hacoca. JHAOIMUTO3: MUHOIMUTO3, (ParouuTos.
Ok3ouuTo3. Knerounas crenka. CTpykTypa U QyHKIMHU KJICTOYHON CTEHKU PAaCTeHUH, rpUOOB.

[Mutormmazma. Iluro3oms. IluTockemer. JIBmkeHue muroruiasmbl. OpraHowabl KieTKd. OJHOMEMOpaHHBIE OPTraHOUABI KIIETKH:
srnormazmaruyeckas cetsb (II1C), anmapar ['onbaku, TM30COMBI, UX CTPOSHHE U PYHKIUHU. B3aMOCBS3b 0THOMEMOpPAaHHBIX OPTaHOUI0B KJIETKH.
CtpoeHue TpaHYISIPHOTO peTukyinyma. Mexanuzm nanpasnenus oenxos ¢ DIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH.
I'mangkuii (arpaHynspHBIN) 3HIOIUIA3MAaTHYECKUN peTukyinyM. CekperopHas (GyHkuus anmapara [onbmxu. Moodugukayus 6enkoe 6 annapame
Tonvoorcu. Copmuposka benkog 6 annapame I onv0ocu. TpaHcTIOpT BelecTB B KieTKe. Bakyonu pacturenbHbIX KieTok. Knetounsrii cok. Typrop.

[ToryaBTOHOMHBIC OPTraHOWIBl KIETKH: MHUTOXOHIPHH, TUTACTUIBL [Ipoucxooscoenue mumoxounopuu u niaacmuod. Cumbuocenes (K.C.
Mepeoickosckuii, JI. Mapeynuc). CrtpoeHne ¥ (QYHKIUM MUTOXOHAPHA M T1iacTuA. llepBUYHBIC, BTOPUYHBIE W CIOXHBIE IUIACTHIBI
(OTOCUHTE3UPYIOIIMNX FYKAPUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JIGUKOIIACTHI BBICIIUX PACTCHHIA.

HememOpannsie opranouabl kinetkun CrpoeHue W (QYHKIUM HEMEMOpPaHHBIX OPTaHOWIOB KIETKH. Pubocombl. [Ipomescymounvie
Quramenmol. MUKpOOWIAMEHTBI. AKmMuHo8ble Mukpoguiamenmol. MBpIIEUYHBIE KICTKU. AKMUHOBble KOMNOHEHMbI HEMbIULEUHbIX KIeMOK.
Muxkpotpybouku. Kierounsiii nentp. CTpoeHHEe U JBUKEHHE >KTYTUKOB M pecHUYeK. MukpoTpyOouku uurtomiaasMmbl. Llentpuons. benku,
accoyuuposanmvie ¢ MUKpopuiamenmamu u mukpompyoouxamu. Momopuwie benxu.

SAnpo. Obomnouka sizipa, XpOMaTHH, KapyuoIuia3Ma, SAPBIIIKY, UX CTpoeHne u GyHKIHU. SnepHbiil 6enkoBeiid MaTpukc. [IpocTpancTBenHoe
pacroyiokeHNe XPOMOCOM B HHTEP(HAZHOM SIAPE. DYXPOMamuH u cemepoxpomamun. bellku XxpoMaTuHa — TUCTOHBL. JJuHamuxa si0epHoti 000104KuY 6
mumo3se. Hoepuvlii mpancnopm.

Kinerounsie BximroueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK SYKAPHOT (PaCTUTEIHHOM, )KUBOTHOM, TPUOHOM).

JleMoOHCTpaL U

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmue! 1 cxembl: «CTpoeHUE 3yKapHUOTHYECKON KIeTKN», «CTpoeHue )KUBOTHON KIeTKN», «CTpOeHHEe pacTUTENbHOUN KIeTKn», «CTpoeHue
MUTOXOHJIPUMY, «S1po», «CTpoeHne NPOKaAPUOTUIECKON KIIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENapaThl paCTUTENbHBIX, )KUBOTHBIX KJIETOK, MUKpPOIpenapaTbl 0aKTepruabHbIX KIETOK.

JlabopaTopnasi paGora «l3yueHne cTpoeHHs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOpPAHBI».

Jladoparopnas padora «/ccneqoBanue mia3Monn3a 1 AeTia3MoIin3a B PACTUTEIBHBIX KIETKAX».

IIpakTuyeckas padora «3yueHue IBUKEHUS IUTOITIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BeleCTB U NPpeBpallleHHe JHEPIMHU B KJIeTKe

AccuMmISIIS U JUCCUMUJISIIIASA — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BeIIecTB: aBTOTPOGHBIN M TeTepoTpOodHBIA. YdacTHe
KHCI0po/ia B OOMEHHBIX Mpoleccax. JHepreTudeckoe odecrnieueHue kieTku: npeppamieHne AT® B oOMeHHbIX mporeccax. depMeHTaTUBHBIN
XapakTep peakiuil kinerouHoro merabonusma. epmMeHTHI, UX CTpOEHUE, CBOMCTBA U MexaHU3M jelcTBusd. Kodepmentsl. OTnnynst GpepMEeHTOB OT
HEOpPraHMYECKUX KaTanu3aTopoB. benku-akTuBaTopbl U OETKU-UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEaKIUi OT pa3IHMYHbIX
(bakTopoB.

[lepBUuHBII CHHTE3 OpraHMYECKHUX BellecTB B KieTke. DOTOCHUHTE3. AHOKCUSEHMbIU U OKCULeHHblU omocunmes y Oakmepuii.
Csemocoduparowue nuemennmul U NU2MeHMbL peakyuoHHo20 yenmpa. Ponb XaoporuactoB B npouecce porocuHTe3a. CBeToBas U TEMHOBAs! (asbl.
@omoovixanue, Cs., C4- u CAM-munwvt pomocurnmesa. llpogykTHBHOCTH (hoTOCHHTE3a. BiusiHue pa3nudHbIX (PaKTOPOB Ha CKOPOCTh (POTOCHHTE3A.
3HaveHne POTOCHHTE3A.



XemocunTes. PazHooOpas3ue opraHM3MOB-XeMOCHHTETHKOB: HUTpU(PULIMPYIOIIUE OaKTEPHH, Kelle300aKkTepun, cepoOaKkTeprun, BOJIOPOIHBIC
OaxkTepun. 3HaYEHHE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Bumasr 6poxenus. [IpoaykTel OpOXKEHUS ¥ MX UCIOJIB30BaHNE YEIIOBEKOM. AHa POOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU ¥ BO3OyIUTENH OOJIE3HEH.

AbspoOHBIE OpraHu3MBbL. JTanbl 3HepreTuyeckoro oomena. IlogroroButensusiii atan. [MuKonu3 — 6€CKUCIOPOJHOE PACILEIUIEHUE TITIOKO3HI.

buonoruueckoe okuciieHHE, WIM KIETOYHOE AblxaHue. Poib MUTOXOHApPUHI B mpoleccax OMOnorudeckoro okucieHus. Luxinueckue
peakuuu. OkucIUuTeNbHOE (hoChHOopUIHpOBAHUE. DHEpus MemopanHo2o epaduenma npomonos. Cunmes AT®: paboma npomonnoi ATD-cunmasoi.
[IpeumymiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB Mepe] aHadpoOHBIM. D(H(HEKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

JdemoHcTpanuu

Hoptpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuret 1 cxeMbl: «PoTOCHHTE3Y, «DHEpreTHUecKuil 00Men», «buocunTes 6enkay, «CtpoeHue hepMeHTa, «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE JIJIsl IPUTOTOBJICHUS MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padora «/I3yyeHne KaTaIMTHYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIIa3bl MM KaTajaas3bl)».

JlaGopaTopHnas pa6ora «/I3yueHne (epMEHTATUBHOTO PACIICTUICHHS IEPOKCHIA BOIOPO/IA B PACTUTEIBHBIX M JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

Jladoparopnasi padora «CpaBHEeHHUE IPOLIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HacinencrBenHasi nHpopMauus U peaju3anus eé B KIeTKe

Peakuuu wmarpuyHoro cuHrte3a. [IpuHIMI KOMIUIEMEHTApHOCTH B peakUusX MaTpUYHOTO CHHTE3a. Peanuzanus HaciaeACTBEHHOMN
uHpopManuu. ['eneTnueckuii koj, ero cpoictBa. TpaHnckpunuus — MaTpuuHblii cuaTe3 PHK. [IpuHIuns! TpaHCKpunuu: KOMIUIEMEHTApPHOCTD,
AHTHUIIAPAIUIETLHOCTh, ACUMMETPUUHOCTE. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancusus u e€ stansl. Yuactue TpancnopTtHbix PHK B Onocunrese 6enka. Ycnosus 6nocunTesa 0enka. KogupoBanue amuHokucnot. Ponb
pubocom B OMocuHTE3€E OeliKa.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHuzanys T€HOMa y HPOKAPUOT U JYKapHoT. Perynsnus akTUBHOCTU TE€HOB Yy
npokapuot. ['unoresza onepona (. XKaxob, XK. Mano). Moaekynapuvie mexanuzmuvl IKCnpeccuu 2eno8 y aykapuom. Pone xpomamuna 6 peeynsayuu
pabomvi 2enos. Perynsius 0OMEHHbIX NpolieccoB B kieTke. Kierounslii romeocTas.

Bupycsl — HekeTouHble (OPMBI )KU3HU U 00JIUTaTHBIE Tapa3uThl. CTpOEHHE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.
HKuznennwiti yuxn JJTHK-cooepocawux supycos, PHK-cooepaicawux eupycos, bakmepuoghacos. Oopamuas mpanckpunyus, pesepmasa, unmezpasa.

BupycHsie 3a00eBanus uenoBeka, uUBOTHBIX, pacteHuidt. CITUJI, COVID-19, conmnanbpHple 1 MEIUITUTHCKHIE TPOOIEMBI.

Buoungpopmamura: unmeepayus u ananuz oonvuux maccusos («bigdatay) cmpyxkmypuwix 6uonoeuueckux oannvix. Hanomexmonocuu 6
ouonocuu u meouyure. [Ipoepammupyemole pynxyuu o6eaxos. Cnocobwvl 00CmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsi: H. K. Konbuos, /1. . iBanoBckui.

Tabmuip! u cxemsl: «bruocunTes Oenkay, «['eHeTnyeckuii kony, «Bupycer», «bakrepuodarny.

IIpakTHyeckas padora «Co3taHue MOJEIN BUPYCay.

Tema 8. /KM3HEeHHBIH LUK KICTKH

Krnerounsiii ki, ero nepuoasl u peryisnus. MaTepdaza u Mutos. OcoOOEHHOCTH TPOIIECCOB, TpoTeKaromux B uHTepdase. [loaroroska
KJIETKH K AesieHnio. [IpecuaTeTnaeckuii (TOCTMUTOTHICCKUN ), CHHTETHYECKUN U TTIOCTCUHTETHYECKUH (TIPEMUTOTHYECKUN ) IEPHOIbI HHTEP(a3bl.



Marpuunsiii cunres JHK — perumkanua. IIpunnunsr permmumkanuu  JHK: KoMIUIEMEHTapHOCTh, IIOJyKOHCEPBAaTUBHBIA CUHTE3,
aHTUnapamuienbHocTb. Mexanusm perunkanuu JJHK. Xpomocomsel. Ctpoenue xpomocom. TenoMeps! 1 TenmoMepasza. XpoMOCOMHBIH HA00p KIETKH
— KapuoTuIl. JIUmmonHbIi 1 rarmaiou b Habopsl XpoMocoM. I'omMonoruyHbie XpoMocoMbl. [1010BbIE XpPOMOCOMBI.

Jenenue xnetku — muto3. Ctaguu MUTO3a U IMIPOUCXOJAIINE B HUX Ipouecchl. Tumbl Muto3a. Kapuokunes u nurokuses. buonornyeckoe
3HA4YCHUE MUTO3A.

Perymnsauus mutoTHueckoro mukia kiaetku. [IporpamMmupyemas kierouHast ruOeib — aromnros.

Knerounoe siipo, XpoMocombl, (YHKIIMOHANIbHAS TEHOMUKA. Mexanuzmvl nponugepayuu, ouggepenyuposku, cmaperus u 2ubeiu Kiemox.
«L{ugpposas kriemkay — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUsL KIeMKU.

JleMoOHCTpaLuu

Tabmue! 1 cxeMbl: «OKU3HEHHBIN UK KIETKNY, «Muto3y, «Ctpoenue xpomocom», «Permmukarus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpemnaparbl: «MuTo3 B KJI€TKaxX KOpelKa JyKay.

JlabopaTropnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpEnapaTaxy.

JlabopaTopnasi pabora «HabnroneHne MuTo3a B KJIETKax KOHUMKA KOPEIKa JIyKa (Ha TOTOBBIX MUKPOINpENapaTax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe paznooOpasue oprann3mMoB. OJHOKIETOYHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3ZHEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu, OJHOKIIETOUHbIE I'PUOBI, OJHOKJIETOUHbIE
BOJIOPOCIIH, ApYyrue npoTucTel. KosloHnanbHple OpraHu3Mel.

B3aumocBs3b yacTeil MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI opraHoB. OpraHusM Kak enHoe 1esoe. 'omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOJAIIAS, OCHOBHasg, MexaHudeckas. OcoOeHHOCTU
CTpoeHusl, PYHKITUH U PACTIOIO0KEHUS TKaHEH B OpraHax pacTeHUM.

TKaHU KUBOTHBIX U YeJIOBEKA. THIbI )KUBOTHBIX TKaHEH: SIUTENUaNbHasl, COEIMHUTEIbHASL, MblIIeuHasi, HepBHast. OCOOEHHOCTH CTPOEHUS,
(GYHKIMHI 1 pacrnoioXeHHs TKaHel B OpraHax *XMBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHble M TeHepaTHBHbIE OpraHbl pacTeHH. OpraHbl U CUCTEMbl OPraHOB UBOTHBIX M YejoBeka. DYHKIMM OPraHoOB U
CHUCTEM OpPTraHOB.

Onopa tena oprann3moB. Kapkac pactenuil. CkeneTsl OJHOKJIETOUYHBIX 1 MHOTOKJIETOUHBIX KUBOTHBIX. HapyKHbII 1 BHYTpEHHUI CKEJIeT.
CrpoeHnue u TUIBI COEAMHEHUS KOCTEN.

JIBukeHre opraHu3MoB. J[BH)KE€HUE OJHOKIJIETOUHBIX OPraHM3MOB: aMEOOMIIHOE, KI'YTHKOBOE, PECHHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX
pacTeHMii: TPONM3Mbl U HACTUU. [[BHKEHHE MHOTOKJIETOYHBIX KUBOTHBIX U YeNlOBeKa: MbllleuHas cuctema. Pedrexc. CkeneTHble MBIIIIBI U UX
pabora.

IIntanne oprann3moB. [lornomeHne BOABI, YIIEKHCIOrO Ta3a W MUHEPAIbHBIX BEHIECTB pacTeHUsAMH. [InTaHWe IKUBOTHBIX.
BrayTpumnonoctHoe ¥ BHYTPUKIETOYHOE nuuieBapeHue. [IuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHensl NUIIEBAPUTEIBHOIO TPaKTa.
[InmeBapuTenbHble )ene3bl. [IumeBapuTenbpHas cucTemMa 4eaoBeKa.

Heixanue opranm3moB. Jlpixanue pacteHuil. Jlprxanue XWBOTHBIX. Juddy3us ra3oB depe3 MOBEPXHOCTh KiIeTKH. KokHOe apIxaHue.
JpixatenpHas noBepxHocTh. JKaGepHoe U N€royHoe AbixaHue. J[pIxaHWe MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIIOIMOHHOE YCIIO)KHEHHE
CTpPOCHMS JIETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CUCTEMa 4YeaoBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NTHL U MIEKONUTAIOUIMX.
Perynsauus npixanus. JlprxatesnbHble 00bEMBI.



TpaHcnopT BEIIECTB y OpraHu3MOB. TPaHCIOPTHBIE CUCTEMBI paCTCHUM. TpaHCIOPT BEIIECTB y KUBOTHBIX. KpoBeHOCHas cucreMa u eé
opranel. KpoBeHOCHasi cucTeMa IMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjle, KPOBEHOCHBIE COCYABl M KpoBb. Kpyrum KpoBooOparmieHwHs.
DBOJIIOLIMOHHBIE YCIOXKHEHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMBbI IO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perynsusi.

Boinenenue y opranusmoB. Beinenenue y pactenuil. Bwinenenune y xuBOTHBIX. COKpaTuTelbHblE BakyoJu. OpraHbl BBIJIEIECHHUS.
QunbpTpanys, CEKpelus U 00paTHOE BCAachIBaHHME KaK MEXaHM3MBblI pPabOThl OpraHoB BhlAesneHUs. CBA3b MOJOCTH Telda C KPOBEHOCHOW H
BBIJICJIUTENILHOM CHUCTEeMaMu. BriieneHre y mo3BOHOYHBIX )KUBOTHBIX U yenoBeka. [Touku. Ctpoenue u pyHkunonuposanue Heppona. ObpazoBanue
MOYH Y 4EJIOBEKa.

3ammrTa y OpraHu3MoB. 3alluTa y OJAHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuid M IUCTHI MPOCTEHIIMX. 3alluTa y MHOTOKJIETOYHBIX
pactenuii. Kytukyna. Cpencrsa nacCUBHOM U XMMHUYECKOM 3aIUThl. DUTOHLIUIBL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M MIX MPOM3BOJHBIC. 3alIuTa OpraHu3Ma oT Ooje3Heil. IMMyHHas cucrema 4YenoBeKa.
KneTtounslif 1 rymMopanbHBId MMMYHUTET. BpOoXIEHHBI UM MPHOOPETEHHBIA CIIEMUPHUECKU UMMYHHUTET. TeopHs KIOHAIbHO-CEJICKTHBHOTO
ummynutera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanuTteiabHbie OTBETH OpraHU3MOB. Poib BPOXKIEHHOTO UMMYHHUTETa B Pa3BUTHUU
CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxuMocTh M peryisinus y OpraHu3mMoB. PaznpakuMocTh y OJHOKIJIETOYHBIX OpraHu3moB. Takcucel. PaznpaxxumocTs U peryisnus y
pacteHuii. PocToBbIe BEMIECTBA U UX 3HAYEHUE.

HepgHras cucrema u pediexTopHas peryssinus y )KUBOTHRIX. HepBHast cuctema u €€ 0T/elbl. DBOIIOIMOHHOE YCI0)KHEHUE CTPOCHHUSI HEPBHOM
CHCTEMBI Y )KUBOTHBIX. OT/I€JbI TOJIOBHOTO MO3Ta MMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pedaekropHas nyra. besycioBHbIe U yCIIOBHBIE PE(IEKCHI.

['ymopanbHas peryssiuus U 3HIOKPHHHAs CHCTEMA JKUBOTHBIX M 4eioBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI M MX TOpMOHBL. JleicTBue
rOpMOHOB. B3anMocCBs3b HEPBHOI U SHAOKPUHHON cucTeM. ['unoranamo-runogusapHas cucTema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuup! n cxeMbl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOrokinerounsie Bogopocin», «bakrtepun», «lIpocteitmuey», «OpraHbl IBETKOBBIX
pacTenuit», «CUCTeEMbl OPraHOB MO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee cTpoeHue HaceKombix», «TkaHu pacteHuit», «KopHeBblE CUCTEMBI»,
«Ctpoenue ctedinsny», «CTpoeHue TUCTOBOH MIaCTUHKNY, « TkaHU )KUBOTHBIX», «CKeneT uenoBeka», «[IumeapurensHas cucrema, «KpoBeHocHas
cucrema», «JlpixarenpHas cucremayn, «HepBHas cucrema», «Koxa», «MpbleuHas cucrema», «BplnenutenbHas cucreMa», «OHAOKpUHHAs
cucreMay, «Ctpoenne Mpiuns, «MMmyHnTeT», «KumednononoctHeiey, «Cxema nuTaHus pacTeHUun», «KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue MiaHapun», «BHyTpeHHee cTpoeHue AoxjaeBoro uepss», «HepBHas cucrema poido», «HepBHas
cucreMa Jsrymkn», «HepBHas cucrema npecMmblkaronuxcs», «HepBHas cuctema ntuny, «HepBHas cucrema miexkonurarommx», «HepBHas
cucreMa uesnoBekay, «Peduaexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIpENnapaTbl OJHOKIETOYHBIX OpraHM3MOB, MUKpOIIpenapaThl TKaHel, paKOBUHBI MOJUIIOCKOB,
KOJUIEKIIUM HACEKOMBIX, UTTIOKOKUX, KUBbIE SK3EMIUIIPhl KOMHATHBIX PAcTeHUU, repOapu pacTeHHH pa3HBbIX OTIENIOB, BJIAXKHBIE MpenapaThbl
YKUBOTHBIX, CKEJIETHI TO3BOHOYHBIX, KOJUIEKIIMM OECTIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeIoBeKa, 000pyA0BaHUE )i J€MOHCTPALIMU TOUYBEHHOTO U
BO3/IyILIHOTO MUTAHUSI PACTEHH, paclleluIeHus Kpaxmalia U OeJIKoB Mo AecTBreM (epMEeHTOB, 000pyIOBaHUE ISl IEMOHCTPAIUU OMBITOB IO
M3MEPEHHIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHNU3Ma JIbIXaTEeIbHBIX ABUKEHUH, MOJIETIN TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlaGoparopnas padora «/3yyeHue TKaHel pacTeHUIN.

JlaGopaTtopHas padora «/3yyeHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe U PAa3BUTHE OPTAaHU3MOB



@opMbl pa3sMHOXKEHHUs OpPraHU3MOB: Oecroioe (BKIOYas BEreTaTHMBHOE) M MOJOBOE. Buabl 0ecroyioro pa3MHOXKEHHUS: IMOYKOBAHHE,
criopyJsits, pparMeHTaIusl, KIOHHPOBAHHUE.

[TonoBoe paszmuoxenue. [lonoBble kieTku, win ramersl. Meio3. Cranguu meiiosza. IloBenenune xpomocom B meio3e. Kpoccunrosep.
buonornueckuil cmMpIc MeH03a U IIOJIOBOTO Ipouecca. Melo3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimeBoe pa3BuTHe. I 'amerorenes y suBOTHBIX. [looBsie jxene3sl. OOpa3oBaHKe U Pa3BUTHE MOJOBBIX KIeTOK. CriepMaroreHes u
ooreHe3. CTpOeHHE MOJIOBbIX KJIETOK.

Omto10TBOpEHNE 1 YMOPHOHAIIEHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI OIIIOAOTBOPEHUS: HAapyKHOE, BHyTpeHHee. [lapTeHorenes.

WNuauBuayabHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOJIOTH — HayKa O Pa3BUTUU OPraHuU3MOB. Mopgozene3 — 0oOHa u3 21asHbix
npobnem smopuonocuu. Konyenyus mopghocenos u mooenu mopgoeenesa. Ctanuu sMOproreHesa >KMBOTHBIX (Ha puMepe JIArymkH). Jpobienue.
Tunel apobnenusi. /Jemepmunuposannoe u Hedepmunuposanunoe opoonenue. bBnacmyna, munvt 6aacmyn. OCOOCHHOCTH JIPOOJICHHS
MJICKOMUTAIOIMINUX. 3apOIbIIIEBbIC JIUCTKU (racTpyJisiius). 3akiajKka OpraHoB W TKaHEW W3 3apOJbIIIEBBIX JUCTKOB. B3anmHoe BiIusHHUE YacTe
Pa3BUBAIOIIETOCS 3apoIbIiia (AMOpUOHATIbHAS UHAYKITUS ). 3aKJIaKa IJIaHa CTPOSHUS )KUBOTHOTO KaK Pe3yJIbTaT HePaApXUUECKUX B3aUMOJICHCTBU I
reHoB. BiusiHue Ha Y MOPHOHATIEHOE PAa3BUTHE PA3TUYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butne xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [psmoe u Henpsmoe pa3Butue. Passutue ¢ Metamopdo3om y 6eCcrio3BOHOYHBIX
Y TI03BOHOYHBIX )KUBOTHBIX. bHoOrnyeckoe 3HaYeHUE MPSMOT0 U HEMPSIMOTO PAa3BUTHS, HX PACTIPOCTPAHEHHE B MPUPOAE. THIIBI pOCTA KUBOTHBIX.
@DakTOpBl PETYJAINN POCTA KUBOTHBIX M uenoBeka. CTaauu MOCTAIMOPHUOHAIBLHOTO Pa3BUTHUA y KMBOTHBIX M 4esioBeka. [lepmoabl oHTOreHe3a
yenoBeka. CTapeHue u CMepTh Kak OMOJIOTUYECKUE MPOIIECCHI.

PasmHoxenue u passutue pacreHuil. ['ameropur u cnopoput. Melio3 B KU3HEHHOM LiMKIE pacTeHuil. OOpa3oBaHue Crop B IpolEecce
Mmeio3a. ['ameTorenes y pacrenuii. Omiog0oTBOPEHUE U PA3BUTHE PACTUTEIBLHBIX OPraHU3MOB. [[BOITHOE OIIOOTBOPEHHUE Y IIBETKOBBIX PACTCHHH.
OO6pa3oBanue U pa3BUTHE CEMEHH.

MexaHu3MBI PETYIISAIMNA OHTOTEHEe3a Y PACTCHUH U )KUBOTHBIX.

JleMoOHCTpaLun

[Toptpetsr: C. I'. HaBamun, X. llInemasn.

Tabmune! u cxembl: «BereraTuBHOE pazMHOXKEHUE», « TUIBI O€CTIONOro pa3sMHOKEHUA», «Pa3MHOKEHNE XJIaMUTOMOHAIbI», «Pa3zMHOXKeHHE
IBIJIEHBDY, «PasMHOXEeHHE THAPEBY, «Meio3y, «XpomMocoMbly, «I'aMmeroreHes», «CTpoeHue sIMIEKIETKH U CiepMaTo3ou/iay, «OCHOBHBIE CTaHHN
oHTOreHe3ay, «lIpsMoe w Henpsamoe paszButhey, «Pa3BurHe MalcKoro xyka», «Pa3Butue capanum», «PazButhe marymkwn», «J/BoitHOE
OIUIOJIOTBOPEHHE Y IIBETKOBBIX pacCTeHUN», «CTpOEHNE CEMSH OJHOJIOIBHBIX U JIBYJIOJBHBIX pacTeHUN», «KU3HEHHBIN IIUKII MOPCKON KalyCThI»,
«KW3HEHHBIN LUK MXay, «JKM3HEHHBIN UK NaOPOTHUKAY, «KU3HEHHBINA UK COCHBIY.

OOGopynoBaHUe: CBETOBON MUKPOCKOI, MUKPOTIPETIAPATHI SIMIIEKJIETOK U CIIEPMATO30HUI0B, MOJIENb «[[MKII pa3BUTHS JIATYIIIKWY.

Jladoparopnasi padora «/3yueHne CTpOCHHsI MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpErapaTax».

IIpakTuyeckasi padora «BpIsiBIeHHE TPU3HAKOB CXOJICTBA 3aPOABIIIEH TO3BOHOYHBIX JKUBOTHBIX.

Jladoparopnasi padora «CtpoeHre OpraHOB Pa3MHOKEHHS BBICIITHX PACTCHUI».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

HcTopust cTaHOBIEHUS U pa3BUTUS T€HETUKU Kak Hayku. Pabotel I'. Mengens, I'. ne ®pusa, T. Moprana. Poins oTe4ecTBEHHBIX YUEHBIX B
pasButuu renerukn. Padotel H. K. Konbrosa, H. 1. BaBuniosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®wmmuenko, H. B. Tumodeena-
Pecosckoro.



OCHOBHBIE T€HETUYECKUE MTOHATUS U CUMBOJIBL. [ OMOJIOIrMUHbBIE XPOMOCOMBI, AJIJIEJIbHBIE T€HBI, AIbTEPHATUBHbBIE IPU3HAKU, JOMUHAHTHBIN
U PpElEeCCUBHBIA NPU3HAK, TOMO3WUIOTAa, TE€TEPO3UrOTa, YHCTas JUHHUS, TUOpUIbI, TeHOTHN, (GeHOTUNn. OCHOBHBIE METOJbl TEHETHKH:
THOPHIONOTHYECKUH, HIUTOIOTHYECKHH, MOJIEKYIISIPHO-TeHETUYECKUH.

JdemoncTpanuu

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. Y. Basunos, A. H. benozepckuit, I'. /1. Kapnieuenko, 10. A. ®ununyenko,
H. B. Tumocdees-PecoBckuii.

Tabmuubl 1 cxembl: «MeTOobl TeHETUKI», «CXEeMbI CKPEILIUBAHU.

JlaGopaTopHnas pa6ora «/[pozoduiia kak 00BEKT FTeHETUIECKUX UCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeniiBanue. [1epBorii 3akoH MeHens — 3ak0H eAMH000pa3usi THOPHIOB NIEPBOTO MOKOJIeHUS. [IpaBriio JOMUHUPOBAHUSI.
BTtopoii 3akon MeHienst — 3aK0H pacieryieHus Mpu3HakoB. [[uTomornueckiue 0CHOBBI MOHOTHOPHUIHOTO CKPEIIMBaHMS. [ HTIOTe3a YUCTOTHI TaAMET.

AHnanuzupyrouiee ckpeuiuBanue. [IpomexxyTounbiii XapakTep HacienoBaHus. Paciienienne npu3HakoB pU HETMIOJIHOM JOMUHUPOBAHUH.

Hurunbpunnoe ckpemuBanue. Tperuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO HAacle[OBaHUs MpU3HAKOB. [luTosmormueckue OCHOBBI
JUTHOPUIHOTO CKPELMBaHUSI.

Cuennennoe HaciefoBanue npusHakoB. Pabotsl T. Moprana. CuernsieHHOe Hacle0BaHUE T€HOB, HAPYLIEHUE CLEIJICHUS MEXIy IeHaMHu.
XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIN MEXAHU3M ONPEENICHUS 110J1a. AyTOCOMBI U ITOJIOBbIE XPOMOCOMBIL. ['OMOraMeTHbIN U reTeporaMeTHbIN MOJI.
I'eneTndeckas cTpyKTypa IOJIOBBIX XpoMocoM. HacnenoBanne npru3HakoB, CHEIVIEHHBIX C TIOJIOM.

l'enotun kak nenoctHas cucrema. [lnedoTponuss — MHOXKECTBEHHOE IEHCTBHE TeHAa. MHOXKECTBEHHBIN auienns3M. B3aummopneicreue
HeaJuleNbHBIX TeHoB. KoMiementapHocTh. Dnuctas. [lomumepus.

'eneTnueckuit KOHTPOJIb Pa3BUTHS PACTEHUH, KUBOTHBIX M YEJIOBEKA, a TaKKe (PU3MOIOTMUECKUX MPOLIECCOB, MOBEACHHS U KOTHUTHUBHBIX
¢yHkuil. ['eHeTnYeckre MexaHU3Mbl CAMOMOT€HE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO035IMH — MAPA3UT» U «XO35IMH — MUKpoOHom». ['eHeTnueckue
ACMEKThl KOHTPOJIS U U3MEHEHHUS HACJIeICTBEHHON NH(OPMAaIIUK B TOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxembl: «llepBwiii 1 BTOpoi 3akoHBI MeHaens», «Tpetnit 3akoH MeHaens», «AHaTU3UpYIolee CKpemmuBanuey, «HemomHnoe
JOMHUHUpOBaHME», «ClIeTNIeHHOE HacIel0BaHUEe IPU3HAKOB y po3oduisl», «I'eHeruka noia», «Kapuotun uenosekay, «Kapuorun npo3oduisn,
«Kapuotun ntune», « MHOKECTBEHHBIN aJIENU3M», «B3anMoneiicTBre reHOBY.

O6opynoBaHue: MOJETH JUIsl IEMOHCTPAIMH 3aKOHOB €IMHOO0Pa3usi THOPUIOB EPBOTO MOKOJEHHS U PACUICTNIEHUs IPU3HAKOB, MOJIENb IS
JEMOHCTPALMH 3aKOHA HE3aBUCHMOI'O HACJIEI0BAHUS IIPU3HAKOB, MOJIENb I AEMOHCTPALUH CUEIUIEHHOTO HACIENOBaHUS MPU3HAKOB, CBETOBOM
MUKPOCKOII, MUKpoTipenapat: «/Ipo3zodunar.

IIpakTuyeckas padora «3yueHue pe3yabTaToB MOHOTHOPUIHOTO CKPEIIMBAHUS Y JPO30(UIBI».

IIpakTuyeckas padora «/3yueHue pe3yabTaToB AUTHOPUIHOTO CKPELIUBAHUS Y APO3OPUIBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoruna u cpenasl npu dopmupoBaHuu (enotuna. M3mMeHUMBOCTH mpu3HaKkoB. KauecTBeHHbIE M KOJIMYECTBEHHBIE
IPU3HAKU. Bl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJIEICTBCHHAS.

MonudukanronHas M3MeHYMBOCTh. Ponb cpenpl B (opMupoBaHMM MOAM(PHUKAIMOHHON H3MeHUMBOCTH. Hopma peakiuum mnpusHaka.
Bapuanuonnsiit psin v BapuannonHas kpuas (B. Moranncen). ColicTBa MOIU(DUKAITMOHHOW H3MEHYHUBOCTH.



I'enotunuueckass u3MeHUYMBOCTh. CBOMCTBA T€HOTHIUYECKONM M3MEHYMBOCTH. BHUIbI M€HOTUIUYECKON M3MEHUYMBOCTH: KOMOWHATHBHAs,
MyTallMOHHAs.

KomOunaTuBHast 13MEHYUBOCTH. Mei03 U 10JI0BOM MPOIecC — 0CHOBA KOMOMHATHBHOM M3MEHYHBOCTH. POJIb KOMOMHATUBHON N3MEHUYHUBOCTH
B CO3/IaHUU F€HETUYECKOTO pazHooOpa3us B mpejenax OqHOro BUa.

MyTanuonHasi "3MEHUUBOCTh. Bubl MyTaluii: reHHbIE, XPOMOCOMHbBIE, TeHOMHbIE. CIIOHTAHHbBIE M MHAYLUPOBAaHHBIC MyTalluU. SliepHbIe U
nuToruiazMaTuyeckue myrtanuu. CoMaTuueckue W ToJioBble MyTaluu. [IpuyuHbl BO3HMKHOBEHUsS MyTaluil. MyTareHol M WX BIHMSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Mpollecca. 3aKOH TOMOJIOTHUYECKUX PSAA0B B HaciencTBeHHoM m3meHunBoctu (H.M. BaBuios).
BHesnepHast ”3BMEHYMBOCTD U HACJIEACTBEHHOCT.

Onuecenemuxa u 9NUCEHOMUKA, POJb INUCEHEMUYecKUx (akmopos 6 HACIe008aHUU U UBMEHYUBOCU (YEeHOMUNUYECKUX NPUSHAKOS Y
OP2aHU3MOS.

JleMoOHCTpaLuu

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmunel U cxembl: «Buasl m3meHunBOCTH», «MomudUKaMOHHAS HW3MEHYHBOCTh», «KOMOWHAaTHBHAs W3MEHYMBOCTBY, «Meio3y,
«OmnonorBopenuey, «I'eneTndyeckre 3a001eBaHus YEIOBEKaY, «BUIbI MyTalmii».

OOGopynoBaHue: XKHBBIE U repOapHbIe IK3EMIUIAPHl KOMHATHBIX pPacTeHHU, pUCYHKH ((poTorpaduu) >KUBOTHBIX C Pa3IMYHBIMUA BHUIAMU
W3MEHYUBOCTH.

Jladoparopnasi padora «lccnenoBanne 3akOHOMEpPHOCTEM MOIU(PUKANMOHHON W3MEHUMBOCTU. [locTpoeHHe BapHAIMOHHOTO psiia U
BApUALMOHHON KPUBOM.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuotun denoBexka. MexayHapoaHas MporpaMma HUCCIEIOBAHUS TE€HOMA 4eloBeka. MeToabl HW3yYeHHs] TEHETUKH YeJIOBEKa:
TreHeaJTOTHYECKU, OJTM3HEIIOBBIHN, IUTOT€HETUUECKUH, TOMYISAIIMOHHO-CTaTUCTHYECKUH, MOJIEKYJIIpHO-TeHeTuuecknil. CoBpeMeHHOE OTpeieTICHue
TE€HOTHIA: TMOJHOTEHOMHOE CEKBEHHPOBAHHE, T€HOTHMHUpPOBaHME, B ToM uucie ¢ nomompbio [IIP-ananu3a. HacnencrBenHsie 3a0osieBaHuUs
yesoBeKa. [ 'eHHbIe 1 XpOMOCOMHBIE 00JIe3HU YesloBeKa. bolie3HU ¢ HACIeACTBEHHOM MPEIpacoyioKeHHOCThIO. 3HAU€HUE METUIIMHCKON TeHETUKHU
B MIPEIOTBPAIICHUH U JICYCHUU T'eHETUYECKUX 3a00JIeBaHU YenoBeka. Meanko-reHeTHYecKoe KOHCYIbTHpoBaHue. CTBOJOBBIC KiIeTKH. [loHsTHE
«TEHETUYECKOTO0 TPpy3a». DTHUECKUE aCTIEKThI UCCIIEIOBAHNUN B 00JIaCTH PEJaKTHPOBAHUSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTndeckue GakTOPhl MOBHIIIICHHOW YyBCTBUTEILHOCTH YETOBEKA K (PU3MUECKOMY M XUMHYECKOMY 3arpsi3HEHHUIO OKPYKAIOIIEH CPebl.
['eneTnueckas npeapacrnoaoKeHHOCTh YEI0BEKa K MATOIOTHSIM.

JleMoOHCTpPaL U

Tabmuip! u cxemsl: «KapuoTun yenoBekay, «MeTobl H3ydeHUsI TEHETUKH YeloBeKay, «I eHeTnueckre 3a001eBaHUs YEIOBEKaY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POJAOCIOBHOI.

Tema 15. Cenexnusi opraHu3sMoB

JlomecTukanust v CEEKIMs. 3apoKICHUE CENEeKIUU U nomectukanuu. Yduenue H. Y. BaBunora o LlenTpax mpoucxoxaeHuss © MHOTOOOpasus
KYJIbTYPHBIX pacTeHHH. Pob cenexknnu B CO3JaHUM COPTOB PACTEHUH M MOPOJ KUBOTHBIX. COpT, MOpOJa, IITAMM. 3aKOH TOMOJIOTHYECKUX PSIOB
B HacjeAcTBeHHOHM n3MeHunBoctr H. M. BaBuiioBa, ero 3HadueHHE IS CEJIEKIIMOHHON pabOTHI.

MeTopl ceeKIMOHHON PaboThl. ICKyCCTBEHHBIN OTOOP: MAaCCOBBIM M MHAMBUIYAJbHBINA. DTarbl KOMOWHAIIMOHHOM ceneknuu. Vcnpitanue
MIPOU3BOAUTEINCH 110 TOTOMCTBY. OTOOP MO FEHOTHITY C TTOMOIIBIO OLIEHKH ()EHOTHIA ITOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIibio ananu3a JJHK.



HckyccTBeHHBI MyTareHe3 Kak METOJl CEIEKIIMOHHOW paloThl. PanuanuoHHBIA M XMMHYECKHH MyTareHe3 KaK MCTOYHUK MyTauud y
KyJBTYPHBIX ()OPM OpraHu3MoB. VIcronb30BaHHE T€HOMHOTO PEAaKTUPOBAaHUS U MeToA0B pekomMOuMHaHTHRIX JIHK mns momydenus mcxogHoro
MaTepuaa JUisl CEJICKLUU.

[Monmyyenne mnonumuionioB. BHyTpuBHIoBas rulOpuauzanus. bBIM3KOpoACTBEHHOE CKpeluBaHue, WM uHHOpuauMHT. HepoacTtBeHHOe
CKpelIrBaHue, min ayropuauur. ['erepo3uc u ero npuynnel. Mcnons3oBanue rerepo3uca B cenekiun. Otaanéunas rudpuanzanus. [lpeononenue
Oecruioans MEXBUOBBIX THOPUIOB. JlOCTHKEHHS CENEKIIUN PACTEHUH U KUBOTHBIX. «3e1€HAs PeBONIOYULY.

CoxpaHeHue U U3y4eHHE TeHETUYECKHX PECYpCOB KYJIbTYPHBIX PACTCHUN M UX JUKUX POAWYEH /ISl CO3AaHUsI HOBBIX COPTOB U TMOPUIOB
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpaeieHue 2eHemudecKumMu pecypcami CelbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YEAX YIYUULeHUS CYUeCMEYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUC/Ie C NPUMEHEHUEM COBPEMEHHBIX MEMO008
HAYYHbIX UCCTIe008AHUL, NEPed08blX UOel U NePCHEeKMUBHBIX MEXHOI02ULL.

JdemoHcTpanuu

[Toptpetsr: H. U. BaBuiios, Y. B. Muuypun, I'. I. Kapneuenko, I1. I1. JIykbsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabmuubt 1 cxeMsl: «L[eHTpBI MPOUCXOXKIEHHSI 1 MHOT000pa3Hsl KyJbTYPHBIX PACTCHU», «3aKOH TOMOJIOTHYECKUX PSAOB B HACTIEICTBEHHON
U3MEHUYUBOCTWY, «MeTobl cenekumny, «Otaanénnas rudbpuauzanus», «MyrareHes».

JlabopaTopnasi paGora «l3yueHne copToB KyJIbTypHBIX PACTEHUH U ITOPOJ JOMAIIHUX KUBOTHBIX).

Jlaboparopnasi padora «/3yueHrne METOZ0B CEJICKIIUU PACTCHHI.

IIpakTyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METOABI U JOCTHIKEHMS CEJIEKIMU PACTEHUM U >KMBOTHBIX (Ha CEJEKLMOHHYIO CTaHIUIO, IUIEMEHHYIO (GepMmy,
COpPTOUCTIBITATENbHBIN YUaCTOK, B TEIJIMYHOE XO35HCTBO, B 1a00PaTOPHIO arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTeXHOJIOTHA M CHHTETHYECKAsI OMOJIOTHA

OOBeKTHI, UCIOJIb3yeMble B OMOTEXHOJIOTHUH, — KJIIETOUHbIE U TKaHEBbIE KYJIbTYPbl, MUKPOOPTaHU3MBI, UX XapaKTepUCTUKA. TpalulnOHHAs
OuoTexHoJOorus: XxjeOomeueHue, TMONyYeHHEe KHUCIOMOJIOYHBIX IPOJIYKTOB, BHUHOAeNWEe. MukpoOuonornueckuii cuHre3. OOBEKThI
MUKpoOHosornyeckux TexHosaoruil. [IponsBoacTBo Oenka, aMUHOKMCIOT U BUTAMUHOB.

Coznianue TEXHOJIOTUN U MHCTPYMEHTOB 1I€JICHANPaBICHHOIO0 U3MEHEHHSI 1 KOHCTPYUPOBAHUSI TEHOMOB C LIE€JIBIO MOJIYYE€HHS OPraHu3MOB U
UX KOMIIOHEHTOB, COJIEPKaIlIMX HE BCTPEYAIOIIHECS B IPUPOI€ OMOCUHTETUUECKHUE MTYTH.

Knerounas unxenepus. MeToJbl KylIbTYpbl KJIETOK M TKaHeW pacTeHUil W KUBOTHbIX. KpmoOanku. Comaruueckas ruOpuauzanus u
coMmatuyeckuit sMOpuorenes. lcmonb30BaHuEe TaljJoOUIOB B CEJIEKUUU pacTeHUil. [lonyyenue MoHOKIOHANbHBIX aHmumen. Hcnonvzosanue
MOHOKIIOHANbHBIX U NOJNUKIOHANbHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OILTIOIOTBOpEHHE. PEKOHCTpyKIUs SHIEKIETOK U KIOHUPOBaHUE
KUBOTHBIX. MeTO/ TpaHCIUIAHTAMU SAep KIETOK. TexHonozuu 0300po6ieHus, KYyIbMUSUPOSAHUS U MUKPOKIOHATLHO20 DPASMHONCEHUs.
CeNbCKOXO3AUCBEHHBIX KYIbIYD.

XpoMocoMHas M reHHasi nHxkeHepus. VIcKycCcTBEeHHBIN cuHTe3 reHa U KoHcTpyupoBanue pekoMOuHaHTHBIX JIHK. Cosdanue mpanceennvix
opeaHu3mos. JIoCTHKeHUs U MePCIeKTUBbI XPOMOCOMHON 1 T€HHON MH)KEHEPUU. DKOJOTHUYECKHE U AITHUECKHUE TPOOJIeMbl T€HHOW MHKEHEPUH.

Menununackue 6unorexnonoruu. IloctreHomnas nudposas memuimna. [I1P-guarnoctrka. MeTabomOMHBIN aHAIW3, TEHOICHTPUUECKHI
aHAJIN3 TMPOTEeOMa YeloBeKa JUIsl OLEHKU COCTOSHUSI €ro 370poBbs. Vcmonb30BaHHE CTBOJIOBBIX KJETOK. TapretHas Tepamnus paka. 3D-
OnouHXkeHepus Uil pa3paboTku pyHAAMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3aHNs KOMIUIEKCHBIX TKaHEW cOueTaHuEeM TEXHOJIOTHi
TpEXMEPHOro OMOMPUHTHUHTA U cKaQdOJIUHTa Al peleHHs 3a7ad NePCOHATU3UPOBAHHON MEIUIIMHBI.

Co3manne BEKTOPHBIX BaKIMH C IEJIbI0 00eCTICUeHNST KOMOMHUPOBAHHOM 3alUThl OT Bo30yauTesneiit OPBU, ycraHoBIEeHNE MOJEKYISIPHBIX
MexaHu3MoB pyHkunonupoBanusi PHK-coneprkanux BUpycoB, BBI3BIBAIOIIMX 0CO00 OMacHble 3a00JIeBaHUS YeIOBEKA U )KUBOTHBIX.



JleMoHCcTpaLMU

Tabmuel U cxembl: «VICIONB30BaHHE MUKPOOPTaHU3MOB B IPOMBIIUICHHOM MPOU3BOACTBEY, «KileTouHas wumkeHepus», «l eHHas
WHXEHEPUS».

JlaGopaTopHnasi pa6ora «l3ydueHrne 00bEKTOB OUOTEXHOIOTHI.

I[IpakTuyeckas padora «llonyueHrne MOJIOUHOKHUCIIBIX MPOIYKTOBY.

IKcekypeust «bHOTEXHOIOTUS — BayKHEHIIas IPOU3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)Y.

11 KUIIACC

Tema 1. 3apo:kaeHne ¥ pa3BUTHE IBOJIOLMOHHBIX NPeJCTaBJIeHUH B 0M010TMH

OpomononHas teopust Y. Jlapsuna. [Ipeanocsuiki BO3HUKHOBEHUS AapBUHU3MA. JKU3HB U Hay4yHas faestenbHocTh Y. JlapBuHa.

JIBroKky1iue cuiibl 3BoJiroLKK BUIOB 110 Y. JlapBHHY (BBICOKAs HNHTEHCUBHOCTD Pa3MHOXKEHHSI OPIraHU3MOB, HACJIEICTBEHHAs U3MEHUYUBOCTb,
00pr0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN U MICKYCCTBEHHBIN O0TOOD).

Odopmnenne cunrernueckor teopuu sBomtouuu (CTI). Heiirpanpnas teopust spostonuu. CoBpeMEHHas 3BOJIIOIMOHHAS OWOJIOTHSI.
3Ha4YeHre SBOIOIIMOHHON TeOpUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOIH KapTHHBI MHpA.

JleMoOHCTpaLuu

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Krosse, Y. lapsun, C. C. YUerBepuxos, . 1. [lImansraysen, Jx.
Xonpnenn, /. K. benses.

Tabmune! u cxemsl: «Cucrema sxuBoi npuposl (1o K. JIuauero)», «JlectHuna xuBbix cymects (1o Jlamapky)», «Mexanusm popmupoBaHus
IpUCTIOCOONIEHUH y pacTeHUil U KuUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapupyra myremectsus Y. apeuna», «Haxonku Y. JlapBunay,
«Dopmbl 60pHOBI 3a cymiecTBoBaHue», «Iloposasl romyoeit», «MHoroodpasue KylnbTypHBIX GopM KamycTb», «[1opoasl moMamHuX KUBOTHBIX,
«Cxema oOpazoBanusi HOBbIX BHAOB (o Y. JlapBuny)», «CxeMa COOTHOIIEHUS ABUXKYIIUX CHJI JBOJIONMUNY», «OCHOBHBIE TMOJOKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLINM.

Tema 2. Mukpo3sBosonus U eé pe3yabTaThl

[Tomynsiust Kak aIeMeHTapHast eAMHNLA 3BOTOUN. COBpEMEHHbIE METO/IbI OLIEHKU FEHETUYECKOT0 Pa3HO00pa3Hsl U CTPYKTYPbI MOMYJISIHI.
N3menenune reHo¢oH/1a TOMYJIALNN KaK 3JIEMEHTApHOE IBOJIIOIIMOHHOE SBJIEHHE. 3aKOH reHeTndeckoro pasHosecus [x. Xapnau, B. Baitn6epra.

DOneMeHTapHble (DAKTOPHI (IBIKYIIME CHJIBI) DBOMIONMU. MyTanmoHHbIA miporiecc. KomOuHaTtuBHAsT W3MEHUYMBOCTh. [lpeiid reHoB —
Cy4JaliHbIe HEHAIPaBJICHHBIC U3MEHEHUs YacTOT ajulesied B momyisusax. Jddext ocHoBaTens. Dghgexm oymuviiounoco copaviuika. CHudxcenue
2eHemuU4ecKo20 pazHooopasus. npuduHvl u credcmeus. Ilpossnenue sghghexma Opetiha cenos 6 OOMBWUX U MATLIX NONYAAYUAX. MUTpaIuu.
W3omsiuus monynsiuii: reorpaguueckast (IpocTpaHCTBEHHAs ), Onosornyeckas (pernpoayKTHBHAS).

EctectBenHbIi 0T00p — HanpaBisouui paktop 3Booul. DopMbl eCTECTBEHHOT0 0TOOpA: IBHXKYIIUHN, CTAOUIN3UPYIOLINH, pa3phIBatOIIHA
(mu3pyntuBHbIN). [TonoBoit 0T60p. Bo3HUKHOBEHNE U 3BOJIOLMS COLIMATILHOTO MOBEACHUS )KUBOTHBIX.

[Tprcnioco0NeHHOCTh OPraHU3MOB KaK Pe3yJabTaT MHUKPOIBOMIONMH. BO3HUKHOBEHHE MPHUCIIOCOONEHUN Yy OpraHu3MoB. ApoMopdossl u
uanoagantauud. Ilpumepsl mnpucnocoOiaeHH y OpraHu3MoB: Mopdojorudeckue, (Qpu3nonoruyeckue, OHOXMMHUYECKHE, TOBEIECHUYECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero kpurepun u ctpykrypa. BugoobpazoBanue Kak pe3yabTaT MUKpOIBoNtOLMU. M30msius — kitoueBoil pakTop Bua00Opa3oBaHUs.
[Tyt 1 ciocoObI BUI000pa30BaHusl: ajutonarpudeckoe (reorpaduueckoe), CHMIIaTpUIECcKoe (IKOJOTUUECKOE), KMTHOBEHHOEY (TTOTUILIONIU3AIIHS,
rubpuausays). JMTenbHOCTh BOIIOIMOHHBIX MTPOLIECCOB.



Mexanu3Msl (HOpMUPOBAHHS OMOIOTHYECKOTO Pa3HOOOpa3HS.

Posib 3BOMOLIMOHHON OMONIOTMH B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHHS OHOpa3HOOOpazus. MUKPOIBOIIONUS W KOIBOJIOLHS
Napa3uTOB U MX X035eB. MexaHn3Mbl (YOPMUPOBAHHS YCTOMUYUBOCTH K AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HE.

JdemoncTpanuu

Hoptpetsi: C. C. YeTBepuxos, . Maiip.

Tabnuub! 1 cxembl: «MyTalMOHHAs U3MEHYUBOCTHY, «[lomynsnnoHHas cTpykTypa Buaay, «Cxema nposBieHus 3akoHa Xapau—Bainoepray,
«/IBIKyIIue CUJIBl 3BOJIIOLUNY, «IJKOJOTWYECKas HW30JLUS TMOMYJSALUN ceBaHCKOW (openn», «l'eorpaduueckas WM30IALUSA JMCTBECHHUIIBI
CUOMPCKOM U JTMCTBEHHHULIBI JaypCcKOily, «[lonmyasinoHHbIE BOJIHBI UNCIEHHOCTH XUIIIHUKOB U KEePTB», «CXxema AeMCTBUSI €CTECTBEHHOTO 0TOOpay,
«Dopmbl 60pBOBI 3a cyliecTBOBaHUEY, «MHIyCTpUAIbHBIN MeTaHu3M», «KuBbie uckomnaembie», «IIOKpOBUTEIBCTBEHHAS OKpAacKa >KUBOTHBIX»,
«[Ipenynpexaaroniasi oKpacka MXUBOTHbIX», «Dusmonormdeckue agantauuny», «lIpucnocoOieHHOCTh OpPraHW3MOB U €€ OTHOCHUTEIbHOCTBHY,
«Kpurepun Buna», «Bunsi-aBoitHIKNY, «CTpyKTYypa BHIA B IpUpoie», «Croco0sl BUI000pazoBaHus», «I eorpadudyeckoe BUI000pa3oBaHuE TPEX
BUJIOB JIAHIBITICHY, « IKOJIOTHIECKOE BUI000pa30BaHNe BUAOB CHHUID, «[lomummonabsl pacterminy, «KamycTHO-peiedHbIid THOPUIY.

O6opynoBanue: repdapun pacTeHUl, KOJUIEKIIMA HACEKOMBIX, Uydesia MTULl U 3BEpPel ¢ MpUMEPaMU Pa3JIMYHBIX MPUCIOCOOICHHH, dyderna
ITHII ¥ 3BEpEeil pa3HbIX BUJIOB, FepOapHH pacTeHUH OJIM3KHUX BHIOB, 00Pa30BaBIINXCS PAa3IMUYHBIMU CIIOCOOAMHU.

JladopaTopnasi padora «BrisBieHHE H3MEHUYNBOCTH Yy 0COOEH OTHOTO BUIAY.

Jladoparopnasi padora «[IpucrnocoOneHus OpraHu3MOB U UX OTHOCHTEIIbHAS 11€J1eCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B 10 MOP(POIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/ionusi M e€ pe3yJbTaThbl

MeTtobl U3ydeHHs] Makpo3BoJtoLuu. [laneoHTonoOrnueckre MeTo bl U3y4eHus 3Botolniu. Ilepexoausie GopMbl U (PUITOTEHETUUECKUE PSIJIbI
OpraHU3MOB.

buoreorpaduyeckue Merons! nzydenus spontonuu. CpaBHeHue ¢Giopsl U (ayHbl MAaTEPUKOB U OCTPOBOB. buoreorpaduueckue obnactu
3emiau. Buabl-oHIEMUKY U PETUKTHI.

OMOPHOIOTMYECKHE U CPAaBHUTEIBHO-MOP(POIOTHYECKUE METO/IbI U3YUEHHMSI SBOJIIOIMH. | 'eHeTHUeCKe MEXaHU3Mbl IBOJIIOLIMU OHTOTEHE3a U
MOSIBJICHHS 3BOJIOIMOHHBIX HOBLIECTB. ['OMOJOTrMYHBIE W aHAJIOTMUYHBIE OpraHbl. PyauMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYISpHO-
reHeTUYecKrue, OMOXUMHUYECKHE M MAaTeMaTUYEeCKUE METOAbl M3y4eHHUs HBOJOLMU. ['omMonornynbie reHbl. COBpEMEHHbIE METOJbl MOCTPOCHHUS
(UIOreHeTUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MYTAIlH{ U IBOJIIOLMSI TEHOMOB.

OO06mme 3aKkoHOMEpPHOCTH (TipaBWia) dBodouuH. [lpunyun cmensvt @yuxkyui. HeoOpaTUMOCTh HBONIONWW. AJANTHBHAS pPaJHAIIHS.
HepaBHOMEpHOCTH TEMIIOB 3BOIIOIUH.

JdemoncTpauuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromtep, 3. ['ekkens.

Tabmumpl 1 cxembl: «DUIOTEHETUYSCKUN PANT JIOMIATN», «APXEONTEPUKCY, «3Bepo3yObie smiepbl», «Cterouedanbr, «PUHHOPUTHD,
«CeMeHHBIC MAMIOPOTHUKNY, «broreorpadudeckue 30Hb 3emimy, «Jlpeiid KOHTUHEHTOB», «PenukTh», «HauanpHble cTaguu SMOPHOHAIBHOTO
Pa3BUTHSI TO3BOHOYHBIX KUBOTHBIX», «I OMOJIOTHYHbIE U AaHAJIOTUYHBIE OpPTraHbD», «PyTuMeHTh», « ATaBU3MBI», « XpOMOCOMHBIE HAOOPHI UeIOBEKa
U IIUMIaH3e», «[ J1aBHble HalpaBJIeHUs 3BOIIOLUWY», «OO0IIKe 3aKOHOMEPHOCTH 3BOIOLIAN».

OO0opynoBaHue: KOJJIEKIMH, TepOapuu, MyJsKM HCKOMNAEMbIX OCTAaTKOB OPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJIOIMYHBIX,
PYIMMEHTapHBIX OPraHOB U aTaBU3MOB, KOJIJICKIIUN HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule



Hayunple runoressl NpoUCXOXACHUS XU3HU Ha 3emie. AOuoreHe3 u naHcnepMus. JoHaydHble MPENCTABICHUS O 3apOKICHUM KU3HU
(kpearmmonu3M). ['Umnore3a MOCTOSSTHHOTO CaMO3apOKJECHUS XKU3HU U e€ omnpoBepkeHue omnbitamu @. Pemu, JI. Cnamnanuanu, JI. Ilactepa.
[IpoucxoxaeHne sKU3HA U aCTPOOHUOIIOTHSI.

OcHOBHBIE ATanbl HEOPraHWUECKOH IBotonuu. [nanerapHas (reojorudeckasi) BOIONUS. XUMUYECKasl IBOJIONUS. AOUOTCHHBIA CUHTE3
OpraHu4ecKux BemecTB u3 Heopranuueckux. OnsiT C. Munnepa u I'. FOpu. O6pazoBanue nonmumepos u3 MoHOMepoB. KoarepBaTHas rumoresa A.
W. Onapuna, runore3a nepsuaHoro O0ymnpoHa k. Xonneiina, renerndeckas rumnoresa I'. Mémnepa. Pu6osumst (T. Uek) u runoresa «vupa PHK»
VY. I'unbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHHUE TPOTOKJICTKH.

Hcropus 3emin u Metoabl e€ n3ydenus. Mckonaempie oprannyeckue octaTtku. ['eoxponosnorus u e€ Metopl. OTHOCUTENbHAS U a0COTIOTHAS
reoXpoHoJIorus. I'eoXpoHosiornueckas mKaua: 0Hbl, 3pbl, IEPUO/BI, SIIOXH.

HavanbHble 3Tamnbl oprannyeckoi 3postonuu. IlosiBiieHne u 3BoIIOLMS IEPBBIX KJIETOK. DBOMIONMUSA MeTaboin3Ma. Bo3HUKHOBEHNE TIEPBHIX
skocucTteM. CoBpeMEHHbIE MUKPOOHBIE OMOIUIEHKHN KaK aHAJIOT MepBhIX Ha 3emiie coodiiecTB. CTpoMaToauTel. [IpokapuoThl 1 3yKapHOTHI.

[IpoucxoxaeHue 3yKapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKACHHE BUPYCOB. [IpOMCXOXKIEHNE MHOTOKJIETOYHBIX OPraHH3MOB.
Bo3HMKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIIOLUHU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(o3bl pacTeHUil. Beixoa pactenuil Ha cymy. IlosBieHue crnopoBbIx
pacTeHuii u 3aBoeBaHue UMH cyiu. CemeHHble pacTeHus. [IponcxoxaeHre NBETKOBbIX PACTEHUH.

OCHOBHBIE 3Talbl IBOJIIOIUH KUBOTHOTO Mupa. OcHOBHBIE apoMOp(]O3bI KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE
COBPEMEHHBIX THIOB. llepBeie XOpaoBbie KHUBOTHBIC. JKH3Hb B BOJE. DBOJIONMS IMMO3BOHOYHBIX. [Ipomcxoxkaenne ampuOuil M penTHIIUA.
[Ipoucxoxaenue miuexonutaomux U ntul. [IpuHnun kimrodeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMU U MO3BOHOYHBIMHU >KMBOTHBIMU
CyIIN.

PazButue xu3Hu Ha 3emiie TIO IpaM U MEPUOJaM: apXei, MpoTepo30H, Maneo30ii, Me3030, KaitHo30M. OO0IIas XxapakTepucTUKa KJIUMaTa u
reoJOru4ecKux rnpoueccoB. [losiBlIeHre U paclBET XapaKTEpHBIX OpPraHU3MOB. YTJie0Opa30BaHUE: €ro YCJIOBUS U BIMSHHUE HA Ta30BbIil cOCTaB
aTMocdepBhl.

MaccoBble BBIMUpaHHUSI — OJKOJIOTMUYECKHE KpU3HChl mpomioro. IIpuuumHel M crneacTBust MaccoBbIX BbIMUpaHHi. CoBpeMEHHBII
SKOJIOTUYECKHH KPHU3HUC, ero ocodeHHocTH. [Ipobiema coxpanenus: OnopazHooOpasus Ha 3emIie.

CoBpemeHHast cuctemMa opranndeckoro Mupa. [IpuHIune! kiaccupukanum opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIITBI OPraHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: @. Penu, JI. Cnannanuanwy, JI. Ilactep, . 1. Meunukos, A. U. Onapun, J[x. Xonnenn, . Ménnep, C. Mumnep, I'. FOpu.

Tabmumpt 1 cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. TlacTepa mo m3ydeHnio camo3apoxiaeHus >ku3Hm», «Cxema ombita C.
Mumepa, I'. FOpu», «ITanbsl HEOPraHMYECKON 3BOJIOIUNY, «I €0XpOHOJOrnYeckas mkaia», «HadanpHble 3Tanbl OPraHUYECKOW 3BOJTIOLIMM,
«Cxema o00pa3oBaHHs 3yKapHOT MyTEM cuMOUoreHeza», «Cucrema >XMBOW mpupoab», «CTpoeHue BHpyca», «ApoMOp(O3bl paCTEHHI,
«Punnoduter», «OTHOKIETOYHBIE BOAOPOCTNY, « MHOTOKJIETOUHBIE BOAOPOCINY, «Mxu», «[lanopoTHUKNY, «I 00cEMeHHbIE pacTeHUs», «OpraHbl
I[BETKOBBIX pacTeHUi», «Cxema pa3BUTHUS KUBOTHOTO MHUpPay, «ApoMopdo3bl KUBOTHBIX», «[Ipocrelimmey, «KumeunononoctHsie», «llnockue
yepBu», «Unenucronorue», «PuiOb», «3eMHOBOAHBIEY, «IIpecMbikatomuecsy, «IItuiply, «MiekonuTaronmey, «Pa3BuTrue Kxu3HU B apXeHUCKOU
ape», «Pa3BuUTHE )KU3HHU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B MAICO30MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKON 3pe», «Pa3Butue
’KU3HU B KaMHO30MCKOM 3pe», «COBpEMEHHAsi CUCTEMA OPTaHUYECKOT0 MUPay.

O6opynoBanue: repbapun pacTeHUI pa3IMUHBIX OTAEIOB, KOJUIEKIIUHA HACEKOMBIX, BIIa)KHBIE MPerapaThl ’)KUBOTHBIX, PAKOBHUHBI MOJIJTIOCKOB,
KOJUIEKIIMU UTJIOKOXKHUX, CKEJIEThl TO3BOHOYHBIX )KMBOTHBIX, Uy4eJia NITUL U 3BEPEN, KOJUIEKIIMA OKAMEHEIIOCTEH, MOJIE3HBIX NCKONAEMBbIX, MYJISIKH
OpPraHUYECKUX OCTATKOB OPraHU3MOB.



BupTtyajbHas JadopaTtopHas padora «MojaenupoBanue onsiToB Musuiepa—tOpu mo u3ydeHuto aOMOTEHHOrO CHHTE3a OPraHMYeCKHX
COCIMHEHUH B IEPBUYHON aTMochepey.

JlabopaTopnasi paGora «l3ydyeHne u onrcaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB).

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHHUS PACTCHUN PAa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AHTPONOreHe3

Pa3nensl u 3a7aun aHTpONoJa0oruu. Meroibl aHTPOIIOIOTHH.

CraHoBIIEHHE ITPEICTABICHUN O IPOUCXOKICHUM YesloBeKa. Penurnosnelie Bo33peHus. CoBpeMEHHbIE HAyUHbIE TEOPUH.

CxoncTBO 4enoBeKa € JKMBOTHBIMU. CHCTEMaTH4ECKOE IOJIOKEHHE ueioBeka. CBHUIETENbCTBA CXOJCTBA YEJIOBEKA C KUBOTHBIMHU:
CPaBHUTEIHHO-MOP(OJIOTHUECKHE, SMOPUOIOTHYECKUE, (U3NOIOT0-OMOXUMUYECKHe, MoBeneHUYecKkne. OTINYMs YelnoBeKa OT JKUBOTHBIX.
[IpsiMox0’k1eHNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3Ia U BTOPOM CUTHAJIBHOM CHCTEMBI.

JBmwxynme cuiibl (pakTopbl) aHTpPOIIOTreHe3a: OMOIOTHYecKHe, coluaabHbie. COOTHOIICHNE OMOJIOrMYECKHX M COLHUAIBHBIX (DaKTOPOB B
AHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpomnoreHe3a. PaHHHe uyenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYNIBI) W paHHHE IOHTUIbl — OOIIME MPEeaAKU
YeJIOBEKOOOPa3HbIX 00€3bsIH U JIIO/ICH. ABCTPAIIONUTEKH — ABYHOTHE MPEAKHU Jtoeh. UelnoBek ymenbli, MepBble U3TOTOBJICHUS OPYAHM Tpy/a.
UYenoBek IpsMOXOISAIINNA U TIEPBBIN BBIXOJ JIF0IEH 3a peaessl Adpuku. YenoBek reinenb0eprekuii — o0mmid mpe1oK HeaH1epTaIbCKOrO YeIOBeKa
U YeJloBeKa pa3yMHOro. YenoBek HeaHAEpTAIbCKUIM Kak BU JIOJIEH XOJ0JHOro Kiumara. YenoBek pa3yMHbIH COBPEMEHHOIO THIIA, JIEHUCOBCKU I
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u najaeoreHoMuka.

DBOJIIOIHMST COBPEMEHHOTO 4YeNioBeKa. EcTecTBeHHBIM OTOOp B MOMYJSALMSIX 4YeloBeKa. MyYTallMOHHBIM TIpoOLeCC U MOTHUMOP(DU3M.
[TonynsuoHHbIE BOJHBL, Apeiid TeHoB, MUrpaus U «3()(PEeKT ocHOBATENA» B MOMYJSALUAX COBPEMEHHOTIO YeJIOBEKA.

UYenoseueckue packl. [lonstue o pace. bonbime pacel: eBponeouaHas (eBpasuiickas), aBcTpalo-HerpoujHas (IKBaTopuaibHast),
MOHTOJION/IHAsI (a3uaTCKO-aMepHKaHCKasi). BpemMs M myTu paccelieHus 4YeloBeka Mo 1uiaHere. EguHCTBO denoBeueckux pac. Hayunas
HECOCTOSITENILHOCTh pacu3Ma. [IpucnocobiieHHOCTh YenloBeKa K pa3HbIM YCIOBHUSIM OKpYyKawollei cpenbl. BiusHue reorpaguyeckoil cpenbl u
npeiida reHoB Ha MOP(hOJIOTHIO U (DU3UOJIOTHIO YEJIOBEKa.

MexxauctuunanHapHbie METOAbl B (hM3UYECKON (OMOJIOTHYECKOI) aHTPOMOJIOTHH. DBOIIOIMOHHAS aHTPOIIOJIOTHUS U MaJIe0aHTPOIIOIOTHS
YeJI0BEYEeCKUX MOMyNauuid. buoconuanbHble nccienoBaHus MpUpoIbl YenoBeka. VccinenoBaHue KOIBOMIOIMUKM OMOJIOTHYECKOTO M COI[MAIbHOTO B
YeJIoBEKe.

JdemoncTpauuu

[Toprpetsr: Y. lapsun, JI. JIuku, 5. 5. Porunckunii, M. M. I'epacumos.

Tabmuipl 1 cxeMbl: «MeTobI aHTPOTIOJIOTHIY, «I"0JTOBHOM MO3T YenoBekay, «UemoBekooOpa3Hbie 00€3bIHb», «CKENeT YeIOBeKa U CKEJIET
HIMMITaH3e», «PyIMMEHTHI 1 aTaBU3MBLY», «J[BHXKYIIME CHIIBI aHTPOIOTEHE3a», «IBOIIOLNOHHOE IPEBO UEJIOBEKa», «ABCTpAIONUTEK», «HenoBek
ymenslin», «Henosek npsaMoxonamuiny, «/lenncockuit yenosek» «Heannepransupl», «KpomanboH1b», «lIpenku yenoBekay, «Tarbl 3BOIIOLIUN
yelioBeKay, «Packl yenoBekay.

O6opynoBaHue: MyJISHDKM OKaMEHENIOCTe!, MPeIMETOB MaTePUAIbHOM KYJIbTYphl IPEIKOB YelloBeKa, penpoaykuuu (pororpadun) kapTuH ¢
MHUDOTOTHUECKUMH U OMOJEHCKIMH CIOKETaMH TTPOMCXOXKACHHUS 4eloBeKa, (GoTorpaduu HAaXOJOK HMCKOIMAEMBIX OCTATKOB UYEJIOBEKAa, CKEJIET
YeJI0BEKa, MOJIEIIb YEPETIa YEI0BEKA U Yepera IUMITaH3€, MOJIEb KUCTH YEI0BEKa U KUCTH IIMMITaH3€, MOJIEIN TOPCA MIPEIKOB YEIOBEKA.

JladopaTropnasi padora «/3yueHrne 0COOCHHOCTEH CTPOCHHUSI CKEJIEeTa YEJI0BEKa, CBA3aHHBIX C MIPSIMOXO0XKICHUEM.

IIpakTnyeckas padora «/3yueHue s3KOJOrMYECKUX aJanTalluii YET0BEKa.



Tema 6. Jxos10rus — HAyKa 0 B3aHMOOTHOIICHUSIX OPTaHM3MOB M HAJJOPTraHU3MEHHBIX CHCTEM € OKPY KaoLIel cpenoi

3apoxaeHue u pazButue dkonoruu B Tpynax A. ['ymbomsara, K. @. Pynwe, H. A. Cesepuosa, 3. ['ekkens, A. Tenciu, B. H. Cykauépa.
Pa3nensl u 3anaun sxonoruu. CBsi3b HKOJIOTUH C IPYTUMHU HAYKaMHU.

Mertoas! skonorun. [loneBpie HaOMIOACHUSA. DKCIIEPUMEHTHI B SKOJIOTMU: NPUPOAHBIE M JabopaTopHble. MoaenupoBaHue B HKOJIOTHH.
MOHUTOPHHT OKPYKAIOIEH Cpeibl: JTOKATbHBIN, pETHOHATBHBIN U TTI00aIbHBIN.

3HaueHHE SKOJIOTMUECKUX 3HAHUU JUIsl 4YeoBEKa. DKOJIOTMYECKOe MHPOBO33PEHUE KaK OCHOBA CBsI3€l 4YelOBeuecTBa C IMPUPOJIOH.
DOopMHUPOBAHUE IKOJIOTUYECKOHN KYJIBTYPhI U SKOJIOTHYECKOW IPAMOTHOCTH HACEJICHMUS.

JleMoOHCTpaLuu

[Toptpetsr: A. I'ym60abaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmue! 1 cxeMbl: «Pa3ernsl sKooruny, «MeTo bl FIKOIOTHIY, «CXeMa MOHUTOPHHTA OKPYKAIOIICH CPEIbI».

JladopaTropnasi padora «/3yueHrne METO0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. OpranusmMsl U cpea 0OMTAHUA

Okonornyeckne (PakTopbl M 3aKOHOMEpHOCTH uX neiictBusa. Knmaccudukamus sKomorudeckux (GakTOpoB: aOMOTHYECKHE, OMOTHYECKHE,
anTponioreHHbpie. OOmMEe 3aKOHOMEPHOCTH JCHCTBHS d3Kojoruueckux ¢akropoB. I[IpaBmno mmammyma (K. Ilnpenrens, FO. JIubux).
TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropel. CBeT Kak 3Kojormyeckuii (akrop. JleiicTBue pa3HBIX YYaCTKOB COJIHEYHOTO CIHEKTpa Ha OPTraHU3MBI.
DKOJIOTUYECKHE IPYIIIbl PACTEHUI U )KMBOTHBIX 110 OTHOIIECHHUIO K cBeTy. CUTHajIbHas poJib cBeTa. DOTONEepHOIU3M.

TemnepaTypa Kak skojoruueckuit Qaxrtop. JleficTBue temmepaTypsl Ha OopraHu3mbl. [loMKMIOTEpMHBIE U TOMOHOTEPMHBIE OPIaHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxnocTts kak sxosnorudeckuid gakrop. [Ipucnocobnenus pacTeHuil K mojjaep)aHuio BogHoro Oamanca. Knaccuduxanus pacTteHuit mno
OTHOLICHHUIO K BoJie. [Ipucnocobienus )KMBOTHBIX K MU3BMEHEHHUIO BOAHOIO PEKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3/YyIlIHAsA, NTOYBEHHAs, INyOWHHas IMOANOYBEHHAs, BHYTpUOpraHu3MeHHas. PU3nKo-
XUMHYECKHE OCOOCHHOCTH cpejl 00MTaHMs opraHu3MoB. [Ipucnoco6ienns opraHu3MoB K JKU3HH B pa3HbIX Cpeax.

buonoruueckue purmbl. Buemnue u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOAMYHbIE pUTMBIL. [IpHcroco6IeHHOCTh OPraHu3MOB K CE30HHBIM
M3MEHEHUSM YCIIOBHUH KU3HHU.

Kuzuennsle popmbl opranu3moB. Ilonsarue o xusHeHHON (opme. XKuzHeHHble (GOpMBI pacTeHUIl: 1epeBbs, KYCTAPHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (OPMBI )KUBOTHBIX: THUIPOOHOHTHI, FT€OOMOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTPOCHHUS U
o0Opaza KHU3HH.

buotnueckue ¢akropsl. Buasl OMOTHYECKMX B3aUMOJEHCTBUMN: KOHKYPEHIIMS, XWUIMHUYECTBO, cMMOMO3 U ero ¢opmbl. Ilapazutusm,
KooIepanus, MyTyajiiu3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HaxyieOHMYecTBO). Herpoduueckue B3ammonencTBus (Tomuueckue, (popuueckue,
¢dabpuyeckue). 3HaueHHE OMOTHYECKHX B3aMMOJEHCTBUM JUJIsl CYLIECTBOBaHHS OpPraHU3MOB B cpefe obutaHus. [IpyHLIMI KOHKYPEHTHOIO
UCKJTIOUECHHUS.

JleMoOHCTpPaL U

Tabmuupl U cxeMbl: «JKonorudeckue (akTopb», «CBETOBON CHEKTP», «IKOJOTUYECKHE TPYMIbl )KMBOTHBIX MO OTHOIIEHHUIO K CBETYY,
«TennokpoBHbIE KUBOTHBIE», «XOJOJHOKPOBHBIE KHUBOTHBIEY», «DU3HoNOrnyeckre ajanTaluu KUBOTHBIX», «Cpenbl 0OUTaHUsS OPraHU3MOBY,
«buonornyeckue putmsl», «OKuzHeHHbIE (HOpMBI pacTeHHI», «Ku3HeHHbIE (HOPMBI KUBOTHBIX», «IKOCHUCTEMA IIUPOKOJUCTBEHHOIO JECay,
«IKocucTeMa XBOHHOTO Jiecay, «llenu mutanusy, « XunaudectBoy, «Ilapazutuzmy, «Konkypenmusay», «Cumonosy, «KommeHncamuzm .



Ob6opynoBaHue: repOapuy pacTeHUH M KUBOTHBIX, MPUCIOCOOJICHHBIX K BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKTOpoB, repOapuu
CBETOJIIOOMBBIX, TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHHI, CBETOIIOOMBEIE, TEHEIIOOMBBIC U TEHEBBIHOCIMBBIE KOMHATHBIEC pacTeHus, repbapun
U KOJUICKIUHM TETUIONIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOWYHMBBIX PACTEHHM, Yydyella NTUI[ U 3Beped, repOapuu pacTeHHH, OTHOCAIIMXCS K
rurpoputam, kcepopuram, Mmezopuram, KOMHATHBIE PACTEHUS JAHHBIX TPYIII, KOJJICKIIUH )KUBOTHBIX, OOMTAIONIMX B Pa3HbIX Cpeaax, repoapuu u
KOJUIEKIIMY PACTEHUH U )KUBOTHBIX, 00J1a/1al0IMX YePTAMU IPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUM )KM3HU, TepOapuu U KOJUIEKLIUN
pacTeHuil U KUBOTHBIX PA3TUYHBIX )KU3HEHHBIX (DOPM, KOJUIEKIIUH )KUBOTHBIX, YUACTBYIOUINX B PA3JIMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

Jlaboparopnasi padora «BpisBiieHre MpUCTIOCOOIEHUM OPTaHU3MOB K BIIUSIHUIO CBETAY.

JlaGopaTopHas pa6oTa «BrisgBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIMSIHHIO TEMIIEPATYPhI».

JlaGopaTopHas pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PACTCHUI M3 PAa3HBIX MECT OOUTAHUM.

Tema 8. Dxosi0orust BUAOB M NOMYJIALUI

DKOJIOTUYECKHE XapakTepucTuku nomyisiiuu. [lonmynsuus kak Ouonoruueckas cucrema. Poiab HEOJHOPOIHOCTH Cpenbl, (PU3NYECKUX
O6apbepoB U 0cOOEHHOCTEH OMOJIOTHH BHIOB B (DOPMUPOBAHUH NMPOCTPAHCTBEHHON CTPYKTYPHI MOMyIsiiuii. OCHOBHBIE MMOKA3aTeNH MOMYIISINN:
YHUCJIEHHOCTb, INIOTHOCTb, BO3PACTHAs U I10JI0Bask CTPYKTYpPa, pOKAAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIUSI.

DKojoruyeckas CTpyKTypa nonyiasuuu. OneHkKa YuCcIeHHOCTH Nonyasuuu. JluHaMyuka nonysisuuy 1 e€ peryssius. buotuueckuii noreHnuan
nonyasauud. MoaenupoBaHue TMHAMHUKU IONyJsinuy. KpuBble pocTa YMCIEHHOCTH NOIMYJsIuU. KpuBble BBDKUBAaHUS. Perynsanus 4uciIeHHOCTH
HOIYJISIIAI: POJIh (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTU. DKOJIOTHYECKUE cTpaTteruu BuaoB (I- u K-crparerun).

[TonsTe 06 s3xonornyeckoil Humie Buaa. MecrooOuranue. MHoromepHas mozenpb 3kosnornyeckoil Humm k.M. Xaruuncona. Pazmepsl
JKOJIOTHYECKOW HUIM. [loTeHnranbHas 1 peaaTn30BaHHAs] HUILH.

Bun xak cucrema nomynsauuid. Apeansl BUI0B. BUIbI M MX )KU3HEHHBIE CTpaTeruu. DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPALlUi )KMBOTHBIX. bruoornyeckue MHBa3uu 4yK€pOIHbIX BUOB.

JdemoHcTpauuu

[Toptper: [x. M. XatunHCOH.

Tabmuie! ¥ cXeMbl: « DKOJIOTMUECKHE XapaKTePUCTUKU MOy Isun», «[IpocTpaHncTBeHHas CTPYKTYypa NOMyIsuumn», «Bo3pacTHble mUpaMuibl
nonyasuuny, «CKOpoCTh 3aCeICHUS TOBEPXHOCTU 3eMJIH Pa3IuIHBIMKU OpraHu3MaMuy, «Mojens sxonorudeckoit Humm Jx. Y. XarunHconay.

O6opynoBanue: repoapuu pacTeHUM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTropnas padora «IIpucrnocoOnaeHus CeMsH pacTEHUN K pacCeICHUION.

Tema 9. Jkos0rus cooduecTB. IKOJOrH4eCKue CUCTEMBbI.

CoobmiecTBa oprann3MoB. bruorieHos u ero cTpykTypa. CBsi3u MKy OpraHU3MaMH B OMOIIEHO3E.

Okocucrema Kak oTkpeitas cuctema (A. k. Tencnn). @yHKIMOHATBHBIE OJOKM OPTaHU3MOB B 3KOCHUCTEME: MPOAYLIEHTbI, KOHCYMEHTHI,
penyuentsl. Tpodudeckue ypoBHu. Tpodudeckue nenu u cetn. Abuotndeckue 0J0Ku dKocucTeM. [1ouBbI W Wbl B dKocucteMax. Kpyrosopot
BEIL[ECTB U ITOTOK YHEPTUU B IKOCHUCTEME.

OcHoBHbIE TIOKa3aTeNIN HKOCHCTEMbI. brioMacca 1 nmpoaykius. DKoJIoruueckKre NupaMuibl yucell, OnomMacchl U SHEPTUH.

Jlunamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapiieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKI[ECCHH.
[TepBuuHbIe U BTOPUYHBIE CYKIIECCUU U UX MPUYMHBI. AHTPOIIOT€HHbIE BO3ACHCTBUS Ha cyKueccuu. KimmmakcHoe coobmectBo. buopaznooOpaszue
U TIOJTHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMUHMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. IKOCUCmEMbL 03D U peK. DKocucmembvl Mopell U OKearHos. IKocucmemsbl MyHOp, 1eco8, cmenelti, NyCmbviHtb.

AHTpPONIOT€HHBIE S3KOCUCTEMBL. ATPOIKOCHCTEMA. ATPOLIEHO3. Pa3znnuns Mexly aHTPOIIOT€HHBIMU U TPUPOJHBIMHU 3KOCHUCTEMAaMHU.



Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l['opoxackas ¢mopa u ¢dayna. CuHaHTponu3anusi TOpPOJACKOW (ayHBI.
buonoruueckoe 1 X034HCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akOoHOMEpHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aWMOJICHCTBUI OpPraHM3MOB B JKOCUCTeMax. Poab Kackaowoeo 3¢gexma u 6udos-
20uuKkamopos (Kioyegvlx 6uoo8) 8 (QyHKyuoHupoganuu skocucmem. llepeHOC SHEPrUM M BEIIECTB MEXKAY CMEXKHBIMH 3KOCHCTEMaMH.
Y CTOMYUBOCTS OPTraHU3MOB, MOMYJISLIMI U SKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3/ICHCTBUIA.

Mexanusmbi 6030elicmaus 3a2pA3HeHUll pA3HLIX MUN0E HA CYOOPSAHUBMEHHOM, OP2AHUSMEHHOM, NONYIAAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbI IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 8030elicmausi. MeTo10I0Tis MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX SKOCHCTEM.

JleMoOHCTpaLuu

[Toprper: A. JIx. Tencnu.

Tabmuubt u cxembl: «CTpyKTypa OHOLIEHO03a», «DKOCUCTEMA HNIMPOKOIMCTBEHHOTO Jecay, « IKOCHCTEMA XBOHHOTO Jiecay, « DyHKIIMOHAIbHBIE
TPYyINIIBI OPTaHU3MOB B 3KOocHcTeMe», «KpyroBopoT BemecTB B 3Kkocucteme», «llemm murtanus (mactOWImHAs, AETPUTHAs)», «IKOIOTHYECKAs
nupamMuaa 4yucen», «IKOJOTHYecKash MuUpaMuaa OMoMacchl», «IJKOIOTWYecKas mupamuiga >Heprum», «OOpasoBanue Oosota», «llepBuunas
cykueccusi», «BoccraHoBiieHue seca mocie moxapa», «IJKocucTeMa 03epa», «ArpoueHos», «KpyroBopoT BellecTB M HOTOK SHEPrUU B
arporieHoze», «lIpumepsl ypboakocuctemm».

Ob6opynoBanue: repbapun pacTeHUH, KOJJICKIIMA HACEKOMBIX, Uydesa MTULl B 3Bepeid, repOapuul KyJIbTypHBIX U TUKOPACTYIIUX PACTECHHH,
aKBapUyM KaK MOJIEJIb 3KOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHne u onucanue ypoOIKOCUCTEMBD.

Jladoparopnas padora «/3yuenne pazHo0Opa3usi MEJIKUX TTOYBEHHBIX YICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKeKypeust «IKCKypcusi B THIMYHBIN OMoreoieHos (B 1yOpaBy, Oepe3HsiK, eJIbHUK, Ha CyXOA0IbHBINA MM TOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKeKkypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJI€ WM B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanpHas 3kocucTeMa

buocdepa — obmennanerapHas 060g09ka 3eMIIH, T CYIIECTBYET WK CYIIECTBOBAJA KU3Hb. Pa3BUTHE IIpeicTaBiieHnii o Ouocdepe B Tpyaax
9. 31occa. Yuenne B. U. Bepuazackoro o 6uocepe. O6mactu 6uocdeps! u e€ coctas. JKuBoe BemecTBo Ouochepsl 1 ero PyHKITUH.

3akoHOMEpHOCTH cymiecTBOBaHusA Ouocheprl. OcobenHocTn Ouocdepsl Kak TIOOAIBHOM 3KOCHCTeMBbI. JlMHaMU4Yeckoe paBHOBECHE B
o6uocdepe. KpyroBopoTsl BelecTB 1 OMOT€OXMMUYECKHE IIUKIIBI (YTJIepo/a, a30Ta). PUTMUYHOCTH siBJIEHUM B OMocdepe.

3onanbHOCTh OHochepsl. [lonstue o 6rome. OCHOBHBIE OMOMBI CYIIH: TYHJpa, XBOWHBIE Jieca, CMEIIaHHbIE U HIMPOKOJINCTBEHHBIE Jieca,
CTEIIH, CaBaHHBI, ITYCTHIHH, TPOITIMYECKHE Jeca, BRICOKOTOPbs. KiMar, pacTUTEIbHBINA U )KHBOTHBIA MHp OMOMOB CYIIIH.

Crtpykrypa v QyHKIHUS KUBBIX CUCTEM, OLIEHKA UX PECypCHOTro MOoTeHIHana 1 OuochepHbIX PYHKINH.

JleMoOHCTpPaL U

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Ta6muipl u cxembl: «Ieocdeps 3emmany», «KpyroBopoT azota B mpupoie», «Kpyrosopot yriepoaa B npupojie», «KpyropopoT kucimoposa B
npupoie», «KpyroBopot Bojibl B pupoie», «OcHOBHBIE OMOoMBI cymny, «Knnmartnyeckue nosica 3emiun», « [yaapay, «Taiira», «CMmemanHbli 1ecy,
«IIupokonucTBeHHbIN JIec», «CTenby, «CaBanHay, «IlycToiHg Y, « Tponuyeckuil gec.

OOGopynoBanue: repOapuu paCTeHU pa3HBIX OMOMOB, KOJUICKITUHN KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3HWCHl W WX MpUUYUHBI. Bo3zaeiicTBue denoBeka Ha Owocdepy. 3arpssHeHue BO3AYIIHOW cpeabl. OxpaHa BO3ayXa.
3arpsizHeHue BoJHOM cpepl. OXpaHa BOAHBIX pecypcoB. Paspyienue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHre KiuMara.



AHTpPOIIOT€HHOE BO3JEHCTBUE HA PACTUTENBHBIM M >KMBOTHBIM Mup. OXpaHa pacTUTEIBHOTO U KUBOTHOIO MHpa. OCHOBHBIE IPUHLIMIIBI
oxpansl ipuposl. Kpacusie kauru. Oco6o oxpansemsie npupoansie Teppuropun (OOIIT). Boranndeckue caasl M 300JI0THYECKUE TTAPKH.

OcCHOBHbIE NIPHUHLMIIBI YCTOWYMBOTO Ppa3BUTHsS YEIOBEUECTBA M NpUPOJbl. PannoHanbHOE NPUPOJIONOIb30BAHUE M COXpPAHEHHE
Ouosornyeckoro paznoodpaszus 3emin. OOIIHMe 3aKOHOMEPHOCTHU TTI00ATBHBIX SKOJIOTUYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U
€ro BEPOSTHBIE MTOCIIEACTBUS.

Pa3BuTHe METOZOB MOHUTOPMHIA pa3BUTHUS ONACHBIX TEXHOTEHHBIX IpoueccoB. CucmemHvle ucciedosanus nepexooa K
pecypcocbepezaroweti U KOHKYpeHmocnocobHotl suepeemuxke. buonozuueckoe pasnoobpaszue u 6uopecypcel. Hayuonanonvle ungopmayuonnule
cucmemsl, obecneyusaiowue 0OCMyn K UHGOPpMayuu no cOCMOAHUI0 OMOENbHBIX 8U008 U dKocucmem. OcHo8bl IKopeaburumayuy IKOCUcmem u
cnoco606 60pvobI ¢ buonospedcoeHusMY. PeKoHCmpYyKyus MOPCKUX U HA3EMHBIX IKOCUCHIEM.

JdemMoHcTpauuu

Tabmuubl u cxemsl: «3arps3HeHne armocheps», «3arps3HeHue ruapocheps», «3arps3HeHne mousb», «llapaukossiii ¢ dex», «Ocodbo
OXpaHsieMbl€ IPUPOIHBIE TEPPUTOPUNY, «MOIETHN YIIPABIIEMOIO MUPAY.

Oo6opynosanue: Gororpaduu OXpaHseMbIX pacTeHUH U )KUBOTHBIX KpacHoit kauru Poccuiickoii @eneparu, KpacHoit KHUTH perruoHa.



INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MM HA YPOBHE CPEJJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHUS 00YyJaIOIUMUCS POTPAMM CPEIHETO 00IIeTr0 00pa30BaHMs: TMYHOCTHEIE,
MeETaIpeAMETHBIC U MTPEAMETHBIE.

B cTpykType AMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOrpaMMbl MO OHMOJOTHM BBIJCJICHBI CIEIYIOLUIME COCTaBIISIONINE: OCO3HAHUE
00y4aroIUMUCS POCCUICKON IpayKAaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOONPEIEIICHUIO, HAludue
Momusayuu K OOyUEHUIO OHMOJIOTHH, yeleHanpasieHnoe pazeumiue BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKHUX TPATUIHUKA Pa3BUTHS OWOJOTHYECKOTO 3HAHHSA, 20MOGHOCMb U CNOCOOHOCMb OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOECH
JESTEIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMM, IPUCYLIMMHU CHCTEME OHOJIOTMYECKOTO 00pa3oBaHUsl, Haauuue npasoCco3HAHUsL
IKOJIOTHYECKOU KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KIU3HEHHBIC TUIAHBI.

JlugHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI MO OMOJOTUM JOCTHTAIOTCS B €IWHCTBE YYEOHOM M BOCHHUTATEIIBHOW JEATEILHOCTH B
COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMHU, UCTOPUUECKUMH U JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHITHIMHA B
oO1recTBe mMpaBWjIaMd M HOPMaMU TOBEACHHUS M CIOCOOCTBYIOT IPOIIECCAM CaMOIIO3HAHMS, CAMOBOCIUTAHUS W CAaMOPA3BUTHUS, Pa3BUTHUSA
BHYTPEHHEH MO3UIIMM JIMYHOCTH, NATPUOTHU3MA U YBAXEHUS K 3aKOHY M MPABOMOPAJIKY, YEIIOBEKY TPyAa M CTapIiieMy MMOKOJEHHUIO, B3AUMHOTO
yBa)K€HUs, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIEAUIO M TPAJAMIIMAM MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, mpupoae u
OKpY>Karollen cpene.

JlugHOCTHBIE PE3yNbTaThl OCBOCHHS yueOHOTOo mpeamera «buomorus» TOMKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCst
PYKOBOJACTBOBAThCA CHOPMHUPOBAHHONW BHYTPEHHEW MO3UIMEH JWYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIMi, TMO3WTHUBHBIX BHYTPEHHUX
yOEXIEeHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO O0IECTBA, PACIIMPEHUE JKU3HEHHOTO OMBITa M OMBITA ACSITEIHLHOCTH B
MPOIIECCE peaTN3alliid OCHOBHBIX HAINPaBJIEHUN BOCITUTATEIBHON IEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKIaHCKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UITMN O0YYAIOIIETOCs! KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIITMOHHBIX MPaB U 00513aHHOCTEHN, YBOXKEHHE 3aKOHA U TTPABOTIOPSIKA,

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPH CO3JaHUU YUEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIBHBIX 3ajad,
BBITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH OTIPEIEIAThH COOCTBEHHYIO IMO3HUITUIO TT0 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSCHATH €€;

YyMEHUE YYHUTBHIBAaTh B CBOMX JICUCTBHUSIX HEOOXOJAMMOCTh KOHCTPYKTHMBHOTO B3aUMOJCHCTBHUS JIIOJEH C Pa3sHBIMH yOEKICHUSIMH,
KYJIbTYPHBIMU IIEHHOCTSIMHU U COIIMATBHBIM TTOJIOKEHUEM

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJIHEHHUS Y4YeOHBIX, MO3HABATENBHBIX M HCCIEAOBATEIILCKUX 3ajad,
YBXUTEIHLHOTO OTHOIIEHUSI K MHCHHIO OTITIOHEHTOB MPHU 00CYKICHUH CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMaHUTApPHOUW M BOJIOHTEPCKOM IESITEIHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKOM IPaXKIAHCKOW MACHTUYHOCTH, MATPUOTH3MA, YBAXKEHHUS K CBOEMY HapOy, YyBCTBA OTBETCTBEHHOCTH IEpel
PonuHoM, ropmnoctu 3a CBOM Kpail, CBOI0 PoauHy, CBOIl SI3bIK U KYJBTYPY, IPOLIJIOE U HACTOSIIEE MHOTOHAILIMOHAIBLHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEAMIO U NaMSATHUKaM IPUPOJbI, TOCTHKEHUSAM Poccum B Hayke, HMCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX, TPYIE;

CIOCOOHOCTh OICHMBATH BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJIGHHE W Pa3BUTHE OMOJIOTHH, MOHUMAHHs 3HAYCHUs OMOJIOTUU B MMO3HAHUU
3aKOHOB IPHUPOIBI, B )KU3HU YEIOBEKA M COBPEMEHHOTO OOIIECTBA;

ujelHas yoex1EHHOCTh, TOTOBHOCTD K CIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALUIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUNBOTO OYyIyIIETo;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM DPOAMTENSM, CO3/IaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO NPUHATUS LIEHHOCTEH CEMEHHOW XU3HU B
COOTBETCTBUU C TpaJAuLIUAMHU HapoaoB Poccuy;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUA:

ACTETHYECKOE OTHOLICHWE K MHUPY, BKJIIOYAs SCTETHKY ObITa, HAYYHOTO M TEXHHMYECKOTO TBOPYECTBA, CIOPTA, TPYJa, OOIIECTBEHHBIX
OTHOIIICHU;

MNOHMMAHKE YMOLIMOHAJIBHOTO BO3EUCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTb K CAMOBBIPAXKEHMIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMIIEHUE IIPOSBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) puznueckoro BocnuTaHus, GOpMUPOBAHMSA KYJIbTYPhI 310POBbSI H IMOUMOHAJIBHOTO 0JIArONOTyYHsi:

NOHMMAaHUE U peaju3alus 370poBOro U Oe3omacHoro o0Opasza *HU3HU (30pPOBOE MUTAHME, COOJIIOJIEHNE TMTHMEHNYECKUX MPaBUI U HOPM,
cOamaHCUPOBAHHBIN PEKUM 3aHATUHN U OTIbIXA, PETyJIApHas pU3ndecKasi akTUBHOCTD ), 0€PEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHHUS
K COOCTBEHHOMY (PM3HUECKOMY U ICUXHUYECKOMY 3/I0pPOBBIO;

MOHMMAaHKE LIEHHOCTH IPAaBUJI HHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO O€30M1aCHOT0 MOBEACHUS B CUTYAlLIUSX, YTPOKAIOIINX 30POBbIO U JKU3HU
JIIOJIEH;

OCO3HaHUE NOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHUs);

6) TpynoBOro BociMTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTb K AKTHBHOH JESTEIbHOCTH TEXHOJOTMYECKON M COIMaIbHOM HampaBiIe€HHOCTH, COCOOHOCTh MHHULIMHUPOBATH, MIIAHUPOBATh U
CaMOCTOSITENILHO BBIMIOJIHATH TaKYIO 1€ATEIbHOCTD;

UHTEpEC K pazIMYHbIM cdepaM MpodeccruoHaNbHON AeSITeTbHOCTH, YMEHHE COBepUIaTh OCO3HAHHBIA BBIOOp Oyaymiel npodeccuu u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MIJIaHbI;

TOTOBHOCTb U CHOCOOHOCTH K 00pa30BaHMIO U caMOOOPA30BaHMIO HA MIPOTSKEHUH BCEH HKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH 1erecoo0pa3Hoe OTHOUICHHE K MPUPOE KaK UICTOYHHUKY KU3HU Ha 3eMile, OCHOBE €€ CYIIECTBOBAHUS;

MOBBILICHUE YPOBHS HKOJIOTUYECKOMN KYyJIbTYphI: MPHOOPETEHUE OMBITA IJIAHUPOBAHUS MOCTYIKOB U OI[EHKH MX BO3MOXKHBIX MOCIEACTBHUM
JUJIS1 OKPY>KAIOIIEe Cpelibl;

0CO3HaHME III00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Mpo0sIeM U IMyTel UX peLIeHHus;



CHOCOOHOCTh HCIMOJIB30BaTh NpUOOpeTaeMble NMpPHU H3YUYECHHUH OWOJIOTMM 3HAHHWS M YMEHHUS TPH PEHIeHUH NpoOjeM, CBA3aHHBIX C
paLOHAIBHBIM IPUPOIOIOIB30BaHUEM (COOII0OIEHUE TPABUJI IIOBEEHUS B IPUPOJIE, HAIIPABJIEHHBIX HA COXPaHEHUE PAaBHOBECHS B 3KOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AaKTUBHOE HENpUATHE JEUCTBUIM, NPUHOCIIIMX BPEN OKpYKAKOLIEH HNPUPOAHON Cpelle, YMEHHME NPOTHO3MPOBATh HEOJArONpPUSITHHIE
HKOJIOTMYECKUE TIOCIIEACTBUS TPEANIPUHUMAEMBIX JEHCTBUI U IPENOTBPALLATD UX;

HaJIMYUE PA3BUTOrO 3KOJOTUYECKOIO MBIIUICHUS, DKOJIOTMYECKON KYJIbTYphl, ONBITA JESATEIBHOCTH 3KOJOTMYECKOW HAIPaBIEHHOCTH,
YMEHHMsI pYKOBOJICTBOBATbCS MMHU B I103HABATEIbHOW, KOMMYHMKATUBHOW M COLMAIBHON IPAKTUKE, TOTOBHOCTH K YYacTHIO B MPAKTUYECKOU
JESATEIIbHOCTH 3KOJIOTMYECKON HalpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHSI HAyKH W OOIIECTBEHHOH MPAKTHUKH,
OCHOBAHHOTO Ha JINAJIOTE KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIETYPHOM MHPE;

COBEPLIECHCTBOBAHUE SA3bIKOBOM M YUTATEIBCKOM KYJIbTYphI KaK CpEACTBAa B3aUMOICHCTBUS MEX/1y JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHHe crenu(UKA OMOJIOTUU KaK HAyKH, OCO3HaHUS €€ poir B (OPMHPOBAHMUU PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU
[EJIOCTHOTO MPECTABICHHS 00 OKPY)KAOLIeM MUPE KaK O €IMHCTBE MPHUPOJIBI, YeTIOBEKA U OOIIECTBA, B MO3HAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH
U pELIECHUH MTPOOJIEM COXPaHEHUsI IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTMM JJIi COBPEMEHHON LUBMIM3ALMKU: 00€CIEYeHNs HOBOI'O YPOBHS Pa3BUTHS MEIULIMHBI, CO3JaHUE
NEPCIEKTUBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX pEIlaTh PeCypCHBbIC MPOOIEMBbI Pa3BUTHS YEIOBEYECTBA, MMOMCKA MYyTEH BBIXO/Aa M3 TII0OAIBHBIX
9KOJIOTHUECKUX MpobiieM U olecredyeHus nepexofa K yCTOMUHMBOMY pa3BUTHUIO, PAllMOHAIBLHOMY HCIOJIb30BAaHUIO MPUPOJIHBIX PECYPCOB U
(OpMUPOBAHNIO HOBBIX CTaH/IaPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B IOJIYYEHUH OMOJIOTMYECKUX 3HAHUH B 11X MOBBIIIEHHS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHON IPAMOTHOCTH, KaK
COCTaBHOM 4acTH (PyHKIIMOHAJIBHONU I'PaMOTHOCTH 00yJaromuxcs, popMUpyeMoil pu U3y4eHUH OMOJIOTUH;

MOHMMAaHHE CYIIIHOCTH METOJIOB [TO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIOJIb30BaTh MOTY4aeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHUS SIBIIEHUN OKPY’KAIOILEro MUpPa U MPOUCXOASIINX B HEM U3MEHEHHH, yMEHHE Jes1aTh 000CHOBAaHHBIE 3aKJIIOUEHUS] HA OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIINXCS JAHHBIX C LIEJIbI0 OJyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO HUCIOJIb30BATh OMOJIOrMUECKUE 3HAHUS JUIsl PEeIlIeHUs] IPOOJIeM B PEAJIbHBIX )KU3HEHHBIX CUTYAIIUX;

OCO3HaHHE [IEHHOCTH HAayYHOU JesITeIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH IPOEKTHYIO U UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHIUBUTYaTIbHO
U B TPYIIIE;

TOTOBHOCTb U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY MOJYyYEHHUIO HOBBIX 3HAHUH 1O OMOJIOTUHU B
COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTSAMHU.

METAINPEAMETHBIE PE3YJIbTATHI

MeTaHpe}]MeTHI—;Ie PE3YIBbTATEI OCBOCHUA yqe6H0r0 npeamera «bnosorusy BKIIOYAIOT: 3HAYNMEIE JJISL q)OpMHpOBaHI/IH MHPOBO33PCHUA
o0Oy4aromuxcsi MEKIUCHUILUTMHAPHbBIE (MEXIpPeIMETHbIE) OOIlIeHayuyHble MOHATHUS, OTpaXkalollde IEeJIOCTHOCTh HAyyHOW KapTUHBI MHpa U
cnenu(UKy METOMOB TMO3HAHMUS, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHs, SBICHHE, NPOIECC, CHCTEMa, HAy4HBIA (akT,
NPUHITAIL, TUITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI, UCCIICI0BaHIE, HAOIIOICHHE, U3MEPEHUE, SKCIICPUMEHT U JPYTHUE); YHUBEpCATbHBIC YUeOHbIC
nercTBus  (MMO3HABATENbHBIC, KOMMYHUKATHBHBIC, PEryIsTHBHBIC), oOecreunBawomme (GopMupoBanue G(YHKIMOHAILHON TPaMOTHOCTH U
COLMAIEHOW KOMITETCHIIUN O0YYaroIIUXCs; CIIOCOOHOCTh OOYUYaIONIMXCSl MCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUILTHHAPHEIE, MUPOBO33PEHUECKHE
3HaHWS U YHUBEPCAIbHbBIC YUeOHbIC ISHCTBUS B TIO3HABATEIILHOW U COIIMATLHOMN IPAKTHKE.



B pesynbrate uzyyeHus OMOJOTMM Ha YpPOBHE CpeIHEro ooIero odpasoBaHus y oOydaromierocs OyayT chopMupoBaHbl O3HABATEIbHBIC
YHUBEPCAJIbHBIC YUeOHbIE IEHCTBHSI, KOMMYHUKATHBHBIC YHHUBEpPCAIbHBIC yueOHbIEe AEUCTBUS, PETyIATUBHBIC YHUBEpCATbHBIC yueOHbIC AEUCTBUS,
COBMECTHasl JICITEIIbHOCTb.

MeranpenMeTHbIC pe3yIbTaThl OCBOSHHS IPOTPaMMBI CPEHEr0 00Iero 00pa3oBaHusl JOIDKHBI OTPaKaTh:

OBJaieHNe YHUBEPCAIBLHBIMH Y4eOHBIMH IO3HABATEILHBIMH JICHCTBHSIME:

1) 6a3oBbIe JOrHUecKHE TeHCTBHUS:

CaMOCTOSATEIILHO (POPMYITHPOBATh U aKTYaJIHM3HUPOBATh MPOOIEMy, pacCMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHH 3HAHWI MPUEMBI JTOTMYECKOrO MBINUICHHS (aHAIHM3a, CHHTE3a, CpaBHEHMS, Kiaccupukammu, o000meHus ),
PacKpbIBaTh CMBICI OMOJIOIMYECKUX MOHATUHN (BBIAENIATH UX XapaKTEpHbIE IPU3HAKH, YCTAaHABIMBATh CBSI3U C IPYTUMU MOHATUSMU);

ONpPCACIIATD LEIN ACATCIbHOCTH, 3a/iaBasi MapaMETPhbl U KPUTCPUN UX JOCTHIKCHUSA, COOTHOCUTD PE3YJIbTATHI ACATCIbHOCTH C ITIOCTABJICHHBIMU
LEISIMH;

UCTIOJIB30BaTh OMOJIOTHYECKUE TIOHATHS J1s1 O0BSICHEHHSI (DAKTOB ¥ SIBIICHUI )KUBOM MTPHPOIBL;

CTPOUTH JIOTHYECKUC PaACCYKICHHUA (I/IHIIYKTI/IBHI)IC, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BbIABJIATH 3aKOHOMCPHOCTU U IIPOTHBOPEYHA B
pacCMaTpUBACMBIX SIBJICHUAX, q)OpMy.]'H/IpOBaTB BBIBOABI U 3aKJIFOUYCHU S,

IMPUMCHATH CXCMHO-MOACIIBHBIC CPCACTBA JJIA MMPCACTABJICHUA CYIICCTBCHHBIX CBSI3EH M OTHOIICHUN B HN3Yy4aCMbIX OHMOJIOTHYECKUX 06T>GKT3X,
a TaKk)Ke MMPOTUBOPEYNH Pa3HOTO POJIA, BEISIBICHHBIX B PA3JIMYHBIX MHPOPMAITMOHHBIX HCTOUYHHKAX;

pa3pabatrbIBaTh IJIaH pEeUICHHs IPOOJIEMBbI C YIETOM aHAIN3a UMEIOLUXCS MATEPUAIbHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBEI B ACATCIbHOCTL, OLICHUBATL COOTBCTCTBUEC PE3YJILTATOB LC/IAM, OLICHUBATL PUCKU HOCJ'IC)ICTBI/Iﬁ ACATCIIBHOCTH,

KOOPJMHHUPOBATh U BBIIOJIHATH pabOTy B YCIOBUAX PEaIbHOTO, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOACHCTBUS;

Pa3sBUBATb KPECATUBHOC MBIIIIJICHUEC ITPU PCIHICHUUN )KU3HCHHBIX HpO6H€M.

2) 6a30BbIe HCCIET0BATENBLCKHE TeHCTBHUS:

BIIAJICTh HAaBBIKAMU Yy4€OHO-HCCIIEIOBATEILCKOW W TPOEKTHOM JCSATENIbHOCTH, HABBIKAMHU pa3pelieHus MmpodsieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOATCIIBHOMY IMOUCKY METOA0B PCHICHUA MMPAKTUYCCKHUX 3a/iad, IPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHMA,;

HCIIOJIB30BAaTh PA3JIMYHBIC BU/AbI JCATCIBbHOCTU IO IMOJYUCHHUIO HOBOI'O 3HAHHWA, €0 MHTCPIIPETAIHUHU, HpeO6paSOBaHI/IIO U IIPUMCHCHUIO B
y‘~I€6HI)IX CUTyallMiaX, B TOM YHMCJIC ITPU CO3AaHUHA y‘~I€6HI)IX " COLMATIbHBIX ITPOCKTOB,

q)OpMI/IpOBaTI) Hay‘—IHI:Iﬁ THIT MBIIIIJICHW S, BJIaACTh Hay‘—IHOI\/'I TepMHHOHOFHeﬁ, KIIIOYCBBIMH ITOHATHAMHA H MCTOAAMU,

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a41 B 00Pa30BATEIHHOM IEATETLHOCTH M )KU3HEHHBIX CUTYAIUsX;

BBIABJIATE HNPUYNHHO-CICACTBCHHBIC CBA3W W AKTYAJIM3WPOBATh 3a/lady, BbBIJIBUI'aThb THUIIOTE3Y eé pEeIICHUA, HAaXOAWUTh ApPryMCHTBI JIA
JIOKa3aTeIbCTBA CBOMX YTBEPIKIACHUH, 3a/1aBaTh MApaMETPbl U KPUTEPHUU PEIICHHUS;

AHAJIM3UPOBATH IMMOJIYYCHHBIC B XOAC€ PCIICHUSA 3aa49r PE3YIbTAThl, KPUTHYCCKU OLICHUBATh UX TOCTOBCPHOCTDH, IIPOTHO3UPOBATH U3MCHCHUC
B HOBBIX YCJIOBUSAX;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIIATH [IEJICHANPABICHHBIN MOKCK IEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBHSI B IPO(ECCHOHATBHYIO CPEY;

YMETDH IIEPCHOCUTH 3HAHNWA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO obiactu KU3HECACATCIBPHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEAMETHBIX 00acTeil;

BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTHHAIIBHBIC TIOAXOABI U PELICHUS, CTAaBUTh IMPOOJIEMBI U 33Ja4H, TOMYCKAOIINE aJbTePHATHBHBIC
pemIeHusl.

3) pabora ¢ undgopmanmeii:



OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OPMAIMH (TEKCTe y4eOHOTo MocoOus, HayYHO-TIOMYJISIPHON JUTEpaType, OMOIOrHYECKIX
CIIOBApsAX W CIPABOYHUKAX, KOMIBIOTEpPHBIX 0a3zax MJaHHBIX, B VIHTepHETe), aHAIM3MPOBaTh WH(GOPMAIMIO PA3JIUYHBIX BHIOB U (hopm
NPECTaBICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dbopMynHpoOBaTH 3aNpoOChl U MPUMEHATH Pa3IMYHBIE METOJAbI IPU IMOMCKE M 0TOOpe Omojormueckoi MHGOpMAIMH, HEOOXOAMMOMN st
BBINOJIHEHUS YUEOHBIX 3a7ay;

npuoOpeTaTh ONBIT HCIOJB30BAaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATH KYJAbTYPY aAKTUBHOTO
UCTIOJIb30BAaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIbHYIO (DOpPMY MpeACTaBICHUs OHOIOrnyeckoil nHpopManuu (CXembl, TpaduKu, AUarpaMMBbl, TAOJIUIIBL,
PUCYHKH U JPYToOE);

UCTIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPENICTBA MPH paboTe ¢ OMOIornueckoi nH(pOopMaIue: NpUMEHITh XUMHUUECKue, GU3NIEeCKUe U
MaTeMaTHYeCKUEe 3HAKH M CHMBOJIBI, (OpMYIbI, ab0peBuaTypy, HOMEHKIATYPY, HCIOIB30BaTh M NPeoOpa30BhIBATH 3HAKOBO-CHMBOJIHYECKHE
CpeACTBa HATJIATHOCTH;

BJIAJICTh HAaBBIKAMH PACIIO3HABAHUS U 3aIUTH HH(pOpMaIuu, nH(HOPMAIIMOHHON 0€301TaCHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX c(epax KU3HU, AKTUBHO YIaCTBOBAThH B JUAJIOTE HIIU JIUCKYCCUU TI0 CYIIECTBY O0CYKIa€MON TEMBI
(YMeHue 3a1aBaTh BOIIPOCHI, BEICKA3bIBATh CYX/IEHUS OTHOCUTEIIEHO BHITIOTHEHHUS MTPEIaraéMo 3a/1a4H, yIUTHIBATh MHTEPECHI U COTJIACOBAHHOCTh
MO3HIINN IPYTUX YIaCTHUKOB TUAJIOTA WIIH TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CPEJCTBA OOIIEHHS, TOHUMATh 3HAUYEHHE COIUABHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUST KOH(IMKTHBIX
CUTYalllid, YMETh CMSTYATh KOH(IUKTHI H BECTH MEPETOBOPHL;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOJICHCTBHS, TOHUMATh HAMEPEHUS IPYTUX JIFOJIEH, POSBIISTH YBAKHUTEIHHOE OTHOIIICHHE
K COOECEeTHIKY U B KOPPEKTHOU (hopme (popMyTHUpOBaTh CBOM BO3PAKEHHS;

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJB30BATh MPEUMYIIECTBA KOMAH/IHOM ¥ HHIMBHIyaIbHON PaOOTHI MPH PEIICHUH ONOIOTHIECKOH MPOOIeMbl, 000CHOBBIBATH
HEOOXOIMMOCTh TIPUMEHEHUS TPYTIIOBBIX ()OPM B3aMMOICHCTBHSI IIPH PEIICHUN yIeOHOW 3a1auu;

BHIOMPATh TEMAaTHKY U METOJIBI COBMECTHBIX JIEHCTBUH C YUETOM OOIINX WHTEPECOB U BOSMOXKHOCTEH KaXKJIOTO WICHA KOJJICKTHBA,

NPUHUMATH 1M COBMECTHOW JESTENhbHOCTH, OPTaHM30BBIBATH M KOOPAMHHUPOBATH JNEHCTBHS MO €€ IOCTHIKCHHIO: COCTABJATH IUIaH
JeICTBH, pacpeenaTh POIH ¢ y4ETOM MHEHUH YYJaCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIA M KAXKIOTO YYACTHUKA KOMAH]IBI B OO pe3yNIbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeJUIarath HOBbIE IPOEKTHI, OIIEHUBATH MJIEH C MTO3UIIMHA HOBU3HBI, OpPUTHHAIILHOCTH, TPAKTHYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHYECKOE IMOBEICHHE B PA3IMYHBIX CHTYAlUSAX, MPOSIBISATH TBOPYECTBO M BOOOpaKEHHE, OBITh
UHHUIIHATHBHBIM.

OsJiaieHne YHUBEPCAJIBHBIMH PeryJissTUBHBIMH e CTBHSMU

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIs BBIABICHUS IPOOJIEM U MX PELICHUS B )KU3HEHHBIX U Y4EOHBIX CUTYAIUX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIE€JIEBBIE U CMBICIIOBbIE YCTAHOBKHU B CBOMX JEMCTBUSAX U MOCTYIKAX 110 OTHOLIEHUIO K AKHUBOMH
IPUPOJIE, CBOEMY 3/10POBBIO U 3/I0POBBIO OKPYKAIOIIHX;



CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATEIBHYIO JEATEIBHOCTD, BBISBIISATH POOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H B
00pa30BaTebHON 1€ATEIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABIIATH IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEAOYTCHUN;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacMpsATh paMKi y4eOHOT0 ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MIPHUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHIO HIMPOKOH SPYAMLUU B PA3HBIX OOJIACTSX 3HAHWU, IMOCTOSIHHO IIOBBIIIATH CBOM
00pa30BaTeNbHbIN U KyJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LENISIM;

BJIAJICTh HABBIKAMU MTO3HABATENBHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIBTATOB U
OCHOBAHHMH, HCIIOIB30BaTh MPUEMBI Pe(ICKCHH Il OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NNPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB EATEIbHOCTH;

3) npuHATHE Ceds1 U IPYrux:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE NIPABO U MPABO JAPYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YeJIoBeKa.

NNPEJAMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynbTaThl OCBOCHMS coOAepkaHUs ydeOHoro mpenmera «buonorusi» Ha yrIyOJIEHHOM YpOBHE OPHEHTHPOBAaHBI Ha
obecrieuenre MpoUILHOrO 00yueHus oOydarommuxcst oromorud. OHU BKIIIOYAIOT: CHIENU(PUIECKUE ISl OMOJIOTHH HAy4YHBIE 3HAHUS, YMEHUS U
CrocoObl JIEUCTBUI MO OCBOCHHUIO, MHTEPMNPETANMH U MPEOoOpPa30BAHUIO 3HAHUM, BHUJIBI JIEATEIHHOCTH MO TOJTYYEHUIO HOBBIX 3HAaHUU U HUX
MIPUMEHEHHUIO B PAa3JIMYHBIX YI€OHBIX, a TAK)KE B PEATHHBIX KU3HCHHBIX CUTYalusX. [[peMeTHbIe pe3yIbTaThl IPEICTABICHBI IO TO1aM U3yUCHUS.

[IpeameTHBIC pE3ynbTaThl OCBOEHUS yueOHOTO TIpeameTa «bruomorus» B 10 Knacce NOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa, B TO3HAHUH 3aKOHOB MIPUPOIBI U PEIICHUH TTPOOIIEM PAIIMOHATEHOTO PUPOIOIIOIB30BaHUsI, O BKJIAJAE POCCHICKUX M 3apYOSKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BIIJICHUE CUCTEMOW OMOJIOTUUECKHUX 3HAaHWM, KOTOpas BKIFOUAET: OCHOBOIIOIAraloIIne OMOJIOTUYECKIE TEPMUHBI U TIOHSTHS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboau3M, TOMEOCTa3, CaMOPETYJAIHSI, CaMOBOCIPOU3BEACHUE, HACIEICTBEHHOCTh, HW3MEHYHUBOCTh, POCT U pa3BUTHE),
ouonornueckue teopuu (kiaerounas teopus T. llIBamna, M. Illneiinena, P. BupxoBa, XxpomocomHas Teopusi HacieacTBeHHOCTH T. Moprana),
yuenns (H. M. BaBuioBa — o 1mieHTpax MHOTOOOpasusi U MPOUCXOXKIACHUS KYJIbTYPHBIX PACTEHHUM), 3aKOHBI (€IMHOOOpa3Hsi MOTOMKOB TIEPBOTO
MOKOJICHUS, paCIIEIJICHHs], YUCTOThI FaMeT, He3aBUCUMOT0 HaciefoBanus ['. MeHaens, roMOJIOTHYECKHX PsIIOB B HACIEACTBEHHON N3MEHYHBOCTHU
H. Y. BaBuiioBa), npuHIMIEI (KOMILIEMEHTAPHOCTH ),

BJIa/ICHWE OCHOBHBIMM METOJIaMH HAy4YHOTO IMO3HaHUS, UCHOJIb3YEMbIX B OHMOJIOTMYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHCAHHE,
HU3MEpEHHe, HaOII0IeHUE, DKCIIEPUMEHT);



YMEHHUE BBIJENATH CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U 3YKApUOT, OAHOKJIETOUYHBIX 1 MHOI'OKJIETOUHBIX OPIaHU3MOB, B
TOM 4HcCIie OaKTepuii, rpuOOB, pacTEHU, J)KUBOTHBIX U YeJIOBEKA, CTPOSHHSI OPTaHOB M CUCTEM OPTaHOB PACTCHHIH, )KUBOTHBIX, UEJIOBEKA, IIPOIIECCOB
KHU3HEIEATEIIbHOCTH, TPOTEKAOUINX B OPraHU3Max PacTEeHHA, d)KUBOTHBIX M YEJIOBEKA, OMOIIOTHYECKUX IPOIIECCOB: 0OMEHa BEeLecTB (METa00IU3M),
NpEBpallCHUsT SHEPruu, OpOXKEHHUs, aBTOTPO(GHOrO U TeTepoTPOHOr0 TUIOB MUTAHHS, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a,
raMeToreHesa, 5MOpUOreHe3a, NOCTIMOPHOHAIBHOTO Ppa3BUTHS, PAa3MHOXKEHHS, HWHIMBUAYAJBHOTO pa3BUTUS OpraHu3Ma (OHTOTeHe3a),
B3aMMO/ICHCTBHS T€HOB, F€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3U MEK/y OPTaHOMIAMH KJIETKU U UX (YHKLIUSAMH, CTPOCHHEM KIIETOK Pa3HbIX TKaHEH U UX QyHKIUSAMH,
MEXy OpraHaMH U CUCTEMaMH OPTaHOB y PACTEHH, )KUBOTHBIX U UEJIOBEKA M WX (PYHKIHMSAMH, MEXKIY CHCTEMaMH OPTaHOB M UX (DYHKIUSIMH,
MEXy ATalaMi OOMEHa BEIIECTB, dTalaMy KJIETOYHOTO LHUKJIA U KU3HEHHBIX IIUKJIOB OPraHU3MOB, dTallaMd 3MOPHUOHAJIBHOTO Pa3BHUTHS,
TEHOTHIIOM U (P€HOTHIIOM, (PeHOTUTIOM U (PaKTOpaMu Cpe/ibl OOUTAHMS;

YMEHUE BBISBIATH OTIMYNTENIbHBIC TIPU3HAKHU J)KUBBIX CHCTEM, B TOM YHCII€ PACTEHHIA, )KUBOTHBIX U YEIIOBEKa,

YMEHHME HCIOJb30BaTh COOTBETCTBYIOLIUE APTyMEHThI, OMOJIOIMYECKYI0 TEPMUHOJIOTHIO W CHMBOJHUKY JUIsl JOKa3aTEeJIbCTBA POJACTBA
OpPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

yYMEHHUE peniatb OMOIIOTHUECKUE 3a]auH, BBIABISATh IPUIMHHO-CIICICTBEHHBIE CBSI3U MEXY MCCIETYEMBbIMU OMOJIOTMYECKUMH TPOLIECCAMU
U SIBJICHUSIMM, JIEJIaTh BBIBO/IbI U IPOrHO3bI HA OCHOBAHUH ITOJIYYE€HHBIX PE3YJIbTATOB;

YMEHUE BBITIOJIHATH Ja00paTOPHBIE U MPAKTHYECKHE PadOThI, COOII0AATH MTpaBuiIa pU padoTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHEM;

YMEHHUE BBIJBUTATh THIIOTE3BI, NMPOBEPATh HMX JKCIIEPHUMEHTAIBHBIMU CPEACTBaMHU, (OPMYIHPYS LENIb WCCICIOBAHUS, aHATU3UPOBATH
MOJIy4YEHHBIE PE3YJbTaThl U JI€JaTh BHIBODL;

YMEHHE y4acTBOBATh B yUeOHO-UCCIIE0BATEILCKOM paboTe 1o OMOJIOTHH, SKOJIOTMH U MEUIIMHE, IPOBOAUMOM Ha 0a3e MIKOJbHBIX HAYYHbBIX
o0u1ecTB, U MyOJIMYHO MPEACTABIATH NOJyYEHHBIE PE3YIbTaThl HA YYEHUUECKUX KOH(EPEHIIMSIX;

YMEHHE OLICHMBAaTh STUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEIOBAaHUM B 00JaCTH OMOJOTUU M MEIUIMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAMIPABICHHOE U3MEHEHHE T€HOMa U CO3/1aHNE TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISATH OCO3HAHHBIN BBIOOp OynyIieit mpodeccuoHaabHOM NeATeTbHOCTH B 00JIaCTH OWOJIOTHH, METUIIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPHUH, CEJIbCKOTO X0341CTBa, MUIIEBOM MPOMBILIUIEHHOCTH, YIIIyOJIsATh MO3HABATEIbHBIM UHTEPEC, HATIPABICHHBIH Ha OCO3HAHHBIN BBIOOP
COOTBETCTBYIOIIEH MNpodecCuu U MPOJOKEHHE OMOJIOrM4eckoro oOpa3oBaHUS B OpPraHU3allUsAX CPEAHEro MPOo(ecCHOHATBHOTO M BBHICILIErO
o0OpazoBaHwsl.

[IpeameTHBIC pE3yIbTaTHI OCBOEHUS yueOHOTO TIpeameTa «buonorus» B 11 Knacce NOMKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTe W POJM OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAayYyHOW KapTHHBI MHpa, B MMO3HAHUHU 3aKOHOB MPUPOJIBI U PEHICHUH IKOJIOTUYECKUX MPOOJIEM 4YeIOBEUeCTBa, a TaKXKE B PELIEHUH BOIIPOCOB
PaLMOHATILHOTO IPUPOJIONOIB30BaHMS, U B (POPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIa/e POCCUMCKUX U
3apyOEKHBIX YIEHBIX-OHMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIQJIeTh CHCTEMOM OHOJIOTMYECKHX 3HAHHM, KOTOpas BKIIOYAET OIpeAeNeHUS M MOHMMAaHHE CYIIHOCTH OCHOBOIOJArarollux
OMOJOrM4YeCKNX TEPMUHOB U MOHATUH (BUI, SKOCUCTEMa, Onocdepa), Guosorndeckue Teopu (3BotonuonHas Teopus Y. JlapBuHa, CHHTETHUECKAs
Teopus sBoonnn), yuenus (A. H. CeBepuioBa — o myTsx U HanpasieHUsX sBotonnu, B.W. Bepaanckoro — o 6uocdepe), 3akoHbI (T€eHETUYECKOTO
paBHoBecus JIx. Xapau u B. BaitnGepra, 3apoapieBoro cxonacrtsa K. M. bapa), mpasuna (muaumyma FO. JInbuxa, sK0I0rH4ecKoil mupamMuabl
sHepru), runoressl (runore3a «vupa PHK» V. I'unbepra);

YMEHHUE BIIAJeTh OCHOBHBIMH METOJaMM HAyYHOTO IO3HAHMsS, UCIOJIb3YEMBbIMU B OMOJOIMYECKUX MCCIIEOBAHUSAX JKUBBIX OOBEKTOB U
9KOCHUCTEM (ONHUCaHKEe, U3MEpEHHEe, HaOII0AeHNE, SKCIIEPUMEHT), CIOCOOaMU BBISBICHUS U OLICHKH aHTPOIOI'€HHBIX U3MEHEHUH B IPUPOJIE;



YMEHHUE BBIIEIATh CYIIECTBEHHbIE NPU3HAKH: BHJIOB, OMOTEOLIEHO30B, SKOCHCTEM U OHOC(Epbl, CTaOMIU3UPYIOIIEro, IBMKYLIETO WU
Pa3phIBAIOIIETO €CTECTBEHHOTO0 O0TOOpa, aJUIONAaTPHUYECKOr0 M CUMIATPHUECKOTO BHA000PA30BaHMS, BIMSHUS IBIKYIIUX CHJI BOJIIOLMU Ha
reHO(OH/] MOIMYJISAIUH, TPUCTIOCOOIEHHOCTH OPraHU3MOB K cpefie OOMTaHWs, YepeOBaHMs HAIpABICHUH SBOJIIOLUH, KPYyTOBOPOTA BELIECTB U
IIOTOKA SHEPTUH B 3KOCHUCTEMAX;

YMEHME YCTAHABIMBATh B3aUMOCBSI3M MEXJy IPOLIECCAMU SBOJIOLUH, JBMKYIIMMH CHUJIAMHU aHTPOIOI€HE3a, KOMIIOHEHTAMU Pa3JInYHBIX
HKOCUCTEM U IPUCIIOCOOJIEHUAMU K HUM OPraHU3MOB;

YMEHUE BBISBIATH OTIIMYUTEIbHBIC IPU3HAKH KHUBBIX CUCTEM, IPUCIIOCOOICHHOCTD BUIOB K cpejie 0OMTaHus, aONOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€ll OPraHU3MOB B COOOIIECTBAX, AHTPOIIOI'€HHBIX U3MEHEHUH B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHME HCIOJb30BaTh COOTBETCTBYIOLIUE APIYMEHThI, OMOJIOTMUECKYI0 TEPMHUHOJOTHIO M CHMBOJMKY Ul JOKa3aTelIbCTBA POACTBA
OpPraHU3MOB Pa3HBIX CHUCTEMAaTHYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB M CpeJbl OOMTAaHHUS, €IUHCTBA YEJIOBEUYECKUX pPAC, HEOOXOIUMOCTHU
COXpaHEHUsI MHOT000pa3us BUAOB U DIKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS IIPUPO/IBI U YEIIOBEUECTBA;

YMEHHE peuiaTb OMOJIOTMUECKHUEe 3a7auu, BbISBIATh IPUUMHHO-CIIEACTBEHHBIE CBA3H MEXK/y UCCIIETyEMbIMU OMOJIOTHYECKUMHU ITPOLIECCAMU
U SIBJICHUSIMM, JIEJIaTh BBIBO/IbI U IPOIHO3bI HA OCHOBAHUH MOJIyYEHHBIX PE3YJIbTATOB;

YMEHME BBINOIHSTH JJa0OpAaTOPHBIE U IIPAKTUUYECKHE pabOThl, COOI01aTh ITpaBuila IpU paboTe ¢ yueOHBIM U JIa0OpAaTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTATh THIIOTE3bI, MPOBEPATh HMX HKCIEPHUMEHTAIBHBIMUA CPEICTBaMH, (OPMYIHPYS LENb HCCIEIOBAaHUS, aHATM3HPOBATH
MOJIy4YEHHBIE PE3YJIbTAThl U JI€JIaTh BHIBObL;

YMEHHE y4acTBOBATh B yUeOHO-UCCIIE0BATEILCKOM paboTe 10 OMOJI0TUY, IKOJIOTMH U MEUIIMHE, IPOBOIUMOM Ha 0a3e MIKOJbHBIX HAyYHBIX
o011ecTB, U MyOJIMYHO NMPEACTABIATH OJYyYEHHBIE PE3YIbTaThl HA YYEHUUECKUX KOHPEPEeHIUsX;

YMEHHE OLIEHUBATh I'MIIOTE3bl M TEOPUH O MPOUCXOKICHUH KU3HH, YEIOBEKA U YEJIOBEUECKUX pac, O MpUYMHAX, MOCIEACTBHIX U criocodax
IpeIOTBpalIeHMs I100aJIbHBIX U3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOP Oyaymel mnpodecCHOHATBHOM NESITEIbHOCTH B 00JacTH  OHOJOTUM, OSKOJIOTHH,
IPUPOIONOIB30BAaHUS, METUIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CETbCKOTO X0341CTBa, MUILEBOIN MPOMBIIIEHHOCTH, YIIyOIsTh
MO03HABATEJIbHBII MHTEpEC, HANIPABJICHHbBIN HAa OCO3HAHHBINM BHIOOP COOTBETCTBYIOLIEH podecCuu U NPOoAOIKEHNE OMOJIOTHYECKOr0 00pa30BaHus
B OpraHM3aIUAX CPeHEro NpoheCCUOHATIBLHOTO U BhICIIEr0o 00pa3oBaHUsl.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KOJ’II/I‘[GCTBO qgacoB
Ne HaumeHoBaHue pa3/iejioB U TeEM dyeKkTpoHHbIE (LM POBbLIE)
n/m | IporpaMmsl Bcero KoHrpoamuse IipaxTiaeckue o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
bu6nmmoreka [IOK

1 buonorus kak Hayka 1 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmuorexa [JOK

2 JKuBbIe CHCTEMBI M X U3YYCHHUEC 2 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10
https://lesson.academy-

3 Buonorus knerku 2 0 0.5 content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-

4 XuMudeckasi OpraHu3alus KIeTKU 10 0 1 content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-

5 CrpoeHre U PYHKITUH KIICTKH 8 0 2 content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/

OBMEH BELLECTE 1 IPeBDALICHHE https://lesson.academy-
6 SHEDLUH BHIImeTKe peBpalll 9 0 1 content.myschool.edu.ru/06/10
P https://resh.edu.ru/subject/5/10/
Hacne CTBCHHas PIH(bO Malius 1 https://lesson.academv-
7 eamfa s CE B KHeTKS T 9 0 0.5 content.myschool.edu.ru/06/10
p 1 https://resh.edu.ru/subject/5/10/
https://lesson.academy-

8 JKU3HEHHBIN UK KIIETKA 6 0 1 content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-

9 Crpoenue U pyHKIIUN OpPraHU3MOB 17 0 1.5 content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/

10 Pa3MHOXeHHE U pa3BUTHE 8 0 1.5 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10

OpraHu3MoOB

content.myschool.edu.ru/06/10

https://resh.edu.ru/subject/5/10/

['eneruka — Hayka o

https://lesson.academy-

11 HACJIEICTBEHHOCTH Y U3MEHYUBOCTH 2 0.5 content.myschool.edu.ru/06/10
OpPraHUu3MOB https://resh.edu.ru/subject/5/10/
https://lesson.academy-

12 3aKOHOMEPHOCTHU HACJICACTBEHHOCTH 10 1 content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-

13 3aKOHOMEPHOCTH M3MEHYHUBOCTH 6 1 content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-

14 I'eHeTHKa yenoBEKa 3 0.5 content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-

15 Cenexiysi OpraHMu3MOB 4 1 content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/

BI/IOTGXHOHOFI/H[ U CHUHTCTHNUYCCKAasA httpsj/lesson.academv-

16 HONOMIS 4 0 content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/

17 PesepBHOE Bpems 1 0
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https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/

11 KUIIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
n/m | IporpaMmsl Bcero Kontpoarnete | Ipakraieckue o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
3apokeHUE U Pa3BUTHE IBOJTIOLNOHHBIX hitps://lesson.academy-
1 0 I; . fa BneHnﬁpB HONOMIH H 4 0 content.myschool.edu.ru/06/11
ezt https://resh.edu.ru/subject/5/11/
https://lesson.academy-

2 Mukpo3BoIIOIHS U € Pe3yNbTaThl 14 0 2 content.myschool.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.academy-

3 Maxkpo3BOJTIOIHS U €€ PEe3yIIbTaTh 6 0 0 content.myschool.edu.ru/06/11
https://resh.edu.ru/subject/5/11/

[IpoucxoxaeHue U pa3BUTHE KU3HU Ha hitps://lesson.academy-
4 3epMne g P 15 0 15 content.myschool.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
5 [TpoucxoxaeHne YeaoBeKa — 10 0 1 https://lesson.academy-
AHTPOTIOTEeHE3 content.myschool.edu.ru/06/11
DKoJsorusi — Hayka o
B3aUMOOTHOIICHUSIX OPTaHU3MOB U https://lesson.academy-

6 3 0 0.5
HAJIOPTaHU3MEHHBIX CHCTEM C content.myschool.edu.ru/06/11
OKpY>Karolllen cpeion

7 OpranusMmsl 1 a obuTaHusA 9 0 1.5 https://lesson.academy-

p 3 cpeda o ' content.myschool.edu.ru/06/11
. https://lesson.academy-
8 IKOJIOTHS BHIIOB H MOMYIALHH ; 0 0.5 content.myschool.edu.ru/06/11
DKoJorus coo0IIecTB. DKOIOTHIECKUE https://lesson.academy-
9 12 0 0.5
CHCTEMBI content.myschool.edu.ru/06/11
https://lesson.academy-

10 buocdepa — riobanbHas SKocucTEMa 6 0 0 content.myschool.edu.ru/06/11
https://lesson.academy-

11 YeloBeK M OKPYKaroLIas cpeaa 6 0 0 content.myschool.edu.ru/06/11

12 PezepBHOE Bpemst 8 8 0



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

OBIIEE KOJIMYECTBO YACOB ITO
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INOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsinuecTBo 4yacoB
Ne Tema vDOKA JIeKTPOHHBbIE U(PPOBBHIE
/i yp Beero Konrpoabnsie | IIpakTHyeckue 06PA30BATETBHBIE PECYPCHI
padoThI padoThI
1 buosnorus kak KOMITJICKCHAsI HAyKa U KaK 4acTh 1 0 0 https://q00.5u/ONBN
COBPEMEHHOT0 00IIIecTBa
2 JKuBble crcTeMbl U MX CBOMCTBA 1 0 0 https://goo.su/0Aulz
3 YpoBHEBasi OpraHU3aIys )KUBBIX CUCTEM 1 0 0 https://goo.su/xQWOqU
4 Hctopusi OTKpPBITUS U M3YUCHHS KICTKH. 1 0 0 https://goo.su/tPIRd
Knerounas reopus https://go0.su/2X1JdS
MeToap! MOJIEKYISPHON M KIIETOYHOH OMOJIOTHH.
[Ipaktuyeckas padora «3yueHrne MeTo10B
5 KJIETOYHOM Omonoruu (xpomarorpadus, 1 0 0.5
anektpodopes, AuddepeHnnaibHoe
neHtpudyruponanue, [TLP)»
6 XUMHYECKUH COCTAB KJICTKH 1 0 0 https://goo.su/UzNY?2
2 MuHepaibHbIC BEIIECTBA KICTKH, UX 1 0 0 https://q00.sU/iKPV
Onosormyeckas poib
OpranuuecKkre BemecTBa KISTKH — OeNKH.
8 JlabopatopHas pabota «OOHapykeHHe OEIKOB C 1 0 0.5 https://goo.su/0JWk
TIOMOIIBI0 KAYECTBEHHBIX PEAKIIAI)
9 CaoticTBa, k1accuduraiys u QyHKIUNU OEITKOB 1 0 0 https://goo.su/4z75T2
10 OpraHuyeckre BenecTBa KIeTKH — YIIIeBOIbI 1 0 0 https://goo.su/Uw4M
11 Opranudeckuie BeleCTBa KJICTKU — JIMMUIBI 1 0 0 https://qo0.su/AFrX73
Hyxneunossie kucnotsl. JJHK n PHK.
12 JlabopaTtopHast pabota «HcciaenoBanue 1 0 05 https://q00.5u/3bzRWG
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHH3MOBY
Crpoenue u pyakuuu ATOD. Jlpyrue .
13 nyxreosnrpudochars (HTD) 1 0 0 https://goo.su/Gup31z|
14 CexsenupoBanue JIHK. Mertonbl reHOMUKH, 1 0 0 https://goo.su/fBHRr7



https://goo.su/QNBNi
https://goo.su/0Au1z
https://goo.su/xQWOqU
https://goo.su/tPIRd
https://goo.su/2X1JdS
https://goo.su/UzNY2
https://goo.su/iKPV
https://goo.su/oJWk
https://goo.su/4z75T2
https://goo.su/Uw4M
https://goo.su/AFrX73
https://goo.su/3bzRwG
https://goo.su/Gup31zI
https://goo.su/fBHRr7

TPAHCKPHUIITOMUKH, IPOTCOMHUKU

15 MeTobl CTPYKTYPHOU OHOJIOTHH 0 0 https://goo.su/S2bXz7

16 Tunel kierok. [IpokapuoTnyeckas KjieTka 0 0 https://goo.su/sUQGAJI
CTpoeHue FyKapuOTUIECKON KIICTKH.

17 [TpakTuyeckas pabora «M3ydyeHue cBOMCTB 0 0.5 https://goo.su/tJ1ImW5J
KJICTOYHON MEeMOpaHbI»

18 [ToBEepXHOCTHBIN anmnapar KJIeTKU 0 0 https://goo.su/Wz6aqd
OpnHOMEMOpaHHBIE OPTaHOUBI KIETKH.

19 [IpakTudeckas padora «/3yueHue qBUKECHUS 0 0.5 https://go0.su/6X8fV
[IUTOILIA3MbI B PACTUTEIILHBIX KIICTKAX)
[ToyaBTOHOMHBIC OPTraHOMIbI KJICTKH:

20 MUTOXOHIPHH, TUIaCTH IBL. JlabopaTopHas pabota 0 05 hitps://q00.5u/MO9IOZ
«MccnenoBanue mia3Mosn3a 1 Iermia3mMoin3a B
PACTUTEILHBIX KJIETKAX)

21 HememOpaHHbIe OpraHouAbl KIETKU 0 0 https://goo.su/43asl

22 CrtpoeHne U GyHKIUH s7ipa 0 0 https://goo.su/D8gl2vE
CpaBHHTEIbHAS XapaKTEPUCTHUKA KIIETOK

23 sykapuoT. JlabopartopHas padbota «/3yucHue 0 0.5 https://goo.su/qAlp
CTPOCHUS KJIETOK Pa3JIMUHBIX OPTaHU3MOB)
ACCUMMIISIINS U TUCCUMUIISIHSI — J[BE CTOPOHBI
MeTabonu3ma. Turbel oOMeHa BELIECTB.

24 JlaboparopHas pabota «3yuenue 0 0 https://goo.su/vnql59X
KaTaJINTUYECKOW aKTUBHOCTH ()€PMEHTOB (HA
pUMeEpe aMHJIa3bl WK KaTalla3bl)»
DepMEeHTaTUBHBIN XapaKTEP peaKLMN KIIETOYHOTO

25| esSonmmn Tadpaprpoor s o
BOJIOPO/Ia B PACTUTEJIBHBIX M )KUBOTHBIX KIJIETKAX)

26 benku-akTBaTOpB! M OCIKH-HHTHOUTOPBI 0 0 https://g00.Su/ XAW5XX

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 0 0 https://goo.su/m0cPp

28 doTocHHTE3 0 0 https://goo.su/UuvOx

29 Xemocuntes. JlabopartopHas paborta «CpaBHeHHE 0 05 https://q00.5u/0aGasYF

nporieccoB (POTOCHHTE3a U XEMOCHHTE3a»



https://goo.su/S2bXz7
https://goo.su/sUQGAJi
https://goo.su/tJ1mW5J
https://goo.su/Wz6aqd
https://goo.su/6X8fV
https://goo.su/mQ9QZ
https://goo.su/43asI
https://goo.su/D8gl2vE
https://goo.su/qA1p
https://goo.su/vnqI59X
https://goo.su/nMZtUn
https://goo.su/XAw5xx
https://goo.su/m0cPp
https://goo.su/UuvQx
https://goo.su/QgGqsYf

AHa’poOHbBIC OpraHu3Mbl. Buibl OpokeHusl.

30 JlaboparopHas pabota «CpaBHEHHE MMPOLIECCOB 0 0 https://goo.su/Gyhgog
OpOXKEHUS U JBIXaHUSD)

31 AdpoOHBIE OpraHU3MBbl. JTambl JHEPTETHYECKOTO 0 0 hitps://q00.5U/2K SPXWE
oOMeHa

% | Cuntres AT: patora nporonoi AT®-cunrass 0 0 hitps:/1goo.su/S3Sq

33 Peaxiuu MaTpu4HOTO CHHTE3a 0 0 https://goo.su/uH6Z

34 Tpauckpurius — MaTpuuHbIi cuaTe3 PHK 0 0 https://goo.su/sz2zfY4

35 Tpancsius u e€ dTarnbl 0 0 https://goo.su/xqEP41

36 ggggﬁﬁf;iﬂgeiﬁ:mmcmi Pox, pudocom s 0 0 https://goo.su/MM2qvm

37 Opranuzaiys reioMa y IpoKapuoT U 9YKapuoT 0 0 https://goo.su/YO01WQfH

38 MostekyasipHble MEXaHU3MbI KCIIPECCUU TCHOB Y 0 0 https://q00.su/PHXU3XE
IYKapUOT
Bupycsl — BHeKJI€TOUHBIE POPMBI JKU3HHU U

39 oOnuratHble napazutsl. [IpakTudeckas pabota 0 0.5 https://goo.su/gDPZ
«Co3znanue MOJIeNId BUPYCa

40 I]E)B;};};;I;I;e 3a00JICBaHUs Y€I0BEKA, )KUBOTHBIX, 0 0 https://000.5U/4Z5B93

41 HanorexHonornu B OMOJIOTHH U MEIUIIMHE 0 0 https://goo.su/2imqi7

42 JKU3HEHHBIN UK KIETKA 0 0 https://goo.su/Cu61

43 Marpuunsiii cunte3 JIHK 0 0 https://goo.su/3Y G4U

44 Xpomocomsl. JIaboparopHas padota «M3ydenne 0 05 https://q00.su/OckHK
XPOMOCOM Ha FOTOBBIX MUKPOIIpErapaTax)

45 JleneHue KJICTKU — MHTO3 0 0 https://goo.su/zD1YzbV
Tumnb! kietok. KapruoknHes v IUTOKUHES.

16 JlabopaTtopHnas pabora «Habmrogenue Mmuto3a B 0 05
KJICTKaX KOHYHMKA KOpEIKa Jiyka (Ha TOTOBBIX
MHUKpOIIpenaparax)»

47 Perynsiiust sKM3HEHHOTO IIUKJIIA KIETOK 0 0

48 Opranusm Kak eIMHOE 11eJI0e 0 0 https://goo.su/4VRItU



https://goo.su/Gyhgog
https://goo.su/2KSPxwE
https://goo.su/S3Sg
https://goo.su/uH6Z
https://goo.su/sz2zfY4
https://goo.su/xqEP41
https://goo.su/MM2qvm
https://goo.su/Y01WQfH
https://goo.su/PHxU3XE
https://goo.su/gDPZ
https://goo.su/4Z5B93
https://goo.su/2imqi7
https://goo.su/Cu61
https://goo.su/3YG4U
https://goo.su/OckHk
https://goo.su/zD1YzbV
https://goo.su/4VRItU

Tkanu pacrenuii. Jlaboparopuas pabora

49 . g 1 0 0.5 https://goo.su/ngfMZJ
«M3ydyeHune TKkaHeH pacTeHU
50 TkaHM KUBOTHBIX U HesIoBeKa. JlaGoparopHas 1 0 05 hitps://q00.5u/RODS
pabota «M3ydeHne TKaHei KUBOTHBIX)
Opranbl. Cucremsl opranos. JlaboparopHas
51 pabora «/3ydeHue opraHoB I[BETKOBOI'O 1 0 0.5 https://goo.su/N6twuvJ]
pacTeHus
52 Omnopa Tena OpraHu3MoB 1 0 0 https://goo.su/liJf
53 JIBMOKEHHE OPTaHU3MOB 1 0 0 https://goo.su/liJf
54 [Turanue opraHMu3MOB 1 0 0 https://goo.su/Aewsx
55 [TuTaHKe TO3BOHOYHBIX KUBOTHBIX. 1 0 0 https://q00.su/Y zbeuD
[TuimeBapuTenpHas cucTeMa 4elloBeKa
56 JlpIxaHHEe OPraHu3MOB 1 0 0 https://go0.su/sISRtBA
57 JIpIxaHKe MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA 1 0 0 https://goo.su/imS5L
58 TpaHcoOpT BElECTB Y OPraHU3MOB 1 0 0 https://goo.su/yDXux6
59 KpoBeHocHas cucteMa Mo3BOHOYHBIX )KUBOTHBIX 1 0 0 hitps://q00.SWEEOI
U 4eJIOBEKa
60 BeijiesieHre y opraHu3MoB 1 0 0 https://goo.su/YXRKY
61 3amura y Opranu3MoB 1 0 0 https://goo.su/YXRKY
62 HMMMyHHast cucTeMa 4enoBeKa 1 0 0
63 Pa3ipa)xuMoCTh U peryisnus y opraHu3MoB 1 0 0
64 ['yMopaiibHast peryJsius U SHIOKpUHHAS CHCTEMa 1 0 0
JKMBOTHBIX M Y€JIOBEKA
65 DopMBbI pa3MHOKEHUSI OPraHU3MOB 0 0
66 ITosoBOE pasMHOKEHNE 0 0
67 Meiio3 0 0
['amerorenes. OOpa3oBaHUe U Pa3BUTHE TTOJIOBBIX
68 kieTok. Jlaboparopnas padota «/3yuenue 1 0 05
CTPOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX '
MUKpOIpernaparax»
69 NunuBuayanpHOE pa3BUTHE OPTaHU3MOB — 1 0 0



https://goo.su/nqfMZJ
https://goo.su/R0D8
https://goo.su/N6twuvJ
https://goo.su/liJf
https://goo.su/liJf
https://goo.su/Aewsx
https://goo.su/YzbeuD
https://goo.su/sI3RtBA
https://goo.su/imS5L
https://goo.su/yDXux6
https://goo.su/EEQi
https://goo.su/YxRKY
https://goo.su/YxRKY

OHTOI'CHE3

3akyagKka OpraHoB U TKaHEH U3 3apO/bIILIEBBIX

70 1 0 0
JIMCTKOB
Poct u pa3BuTue xxuBOTHBIX. JJaboparopHas

71 pabota «BpIsBIeHNE IPU3HAKOB CXOZCTBA 1 0 0.5
3apoJibllIel TO3BOHOYHBIX KUBOTHBIX)

Pa3zMHOXeHME U pa3BUTHE PACTCHUI.

72 JlaboparopHas pabota «CTpoeHHE OPraHOB 1 0 0.5
Pa3MHOXKEHHUS BBICIIUX PACTCHHII

73 HcTopusi CTAaHOBIICHUS U Pa3BUTHS T€HETUKH KaK 1 0 0
HAYKH
OCHOBHBIE TIOHSTHSI U CUMBOJIBI TEHETHUKH.

74 JlaGopaTtopHas pabota «Jlpo3oduia kak 00bEKT 1 0 0.5
TCeHETHYECKUX HUCCIICTOBAHMIN
3aKOHOMEPHOCTH HaCIeIOBaHUS TPU3HAKOB.

75 Monorubpunnoe ckpenBanue. [Ipaktuueckas 1 0 05
pabora "M3yuenue pe3yibTaTOB MOHOTHOPHIHOTO '
CKpeLMBaHus y Apo30¢uinr"

76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1 0 0
CKpEIBaHHS

77 AHanuzupytoiiee ckpeuiuBanue. Hermomnnoe 1 0 0
JIOMHUHHPOBaHHE
Jurubpunnoe ckpemuBanue. [Ipaktuueckas

78 pabota «3ydueHue pe3ynbTaToB TUTHOPUTHOTO 1 0 0.5
CKPEIIUBAHUS Y TPO30(DUITBD)

79 [{uTonorunyeckre OCHOBBI AUTHOPHIHOTO 1 0 0
CKpEIBaHHS

80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1 0 0

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1 0 0

82 ['eneruka nona 1 0 0

83 ['eHOTHN KaK IENOCTHAS CUCTEMA 1 0 0

84 ['eHeTHYEeCKU KOHTPOJIb Pa3BUTHSI PACTEHUH, 1 0 0




JKHNBOTHbBIX U YCJIIOBCKA

85 N3mMeHYnBOCTh pU3HAKOB. BUIBI H3MEHUHBOCTH 0

86 MonudukamonHas U3MEHIHBOCTh 0
BapuanvoHHbIN psig U BaApUALIMOHHASL KPUBAs.
JlaboparopHas pabota «MccrnenoBanue

87 3aKOHOMEPHOCTEH MOIU(PUKAIMOHHON 0.5
n3MeHuuBoCTU. [locTpoeHre BaprallMOHHOTO psifa
Y BapUAllMOHHON KPUBO

88 ['enorunuueckas n3ameHunBocThb. KomOunarupHas 0
W3MEHYUBOCTD
MyrannonHast U3MeHUMBOCTb. [IpakTudeckas

89 pabota «MyTtanuu y 1po30(uisl (Ha TOTOBBIX 0.5
MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTAIIMIOHHOTO MpoIiecca. 0
DOINUTeHETHKA W STTUTCHOMUKA

91 ['eneruka yenoseka. [IpakTuueckas pabora 05
«CocTaBneHue 1 aHaJIn3 pOAOCIOBHON '

92 MeToabl MEAUIIMHCKOW T€HETUKH 0
3HaueHUE METUIIMHCKON TeHETHUKY B

93 MPEAOTBPALIEHUH U JICUEHUHU T€HETUYECKUX 0
3a00JI€BaHUI YeIOBEKa
OcHoBHble NOHATHUSA cenekiun. JlabopaTtopHas

94 pabota «/3ydeHue copToB KyIbTypHBIX PACTEHUN 0.5
¥ TIOPO/JT JOMAIITHHUX YKMUBOTHBIX)

95 Mertoap! cenekIMoHHON paboTsl. JlJabopaTopHas 05
pabota «/3ydeHne MeToI0B CEeIEKIINHI PACTEHU '

9% JlocTHXKEHUS CeNIEKIINN PACTEHUH M )KHBOTHBIX. 0
ITpaktuyeckas pabora «IIpuBuBKa pacTeHuil»

97 CoxpaHeHue, U3y4eHHEe U UCTOJIb30BaHNE 0
TeHETUYECKUX PECYpPCOB
buoTtexHonorus kak Hayka u oTpacib

98 npousBojcTBa. [IpakTuyeckas padora «M3yuenue 0.5

00BEKTOB OMOTEXHOJIOTUIY




99 OcHOBHBIC HAMPABICHUS CHHTETUYCCKOM 1 0 0
OHOJIOrun

100 XpoMOCOMHAas M TeHHAsI MH)KEHEPUs 0 0

101 Menunuackre OMOTEXHOIOT NI 0 0

102 Pesepeubrii ypok. [loBropenue, o6o01eHue, 1 1 0
cHCTeMaTH3alus 3HaHUN

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 1 3.




11 KUIIACC

KoauuecTBO 4acoB

Ne Tema vDoKa K - JIeKTPOHHBbIE HU(PPOBHIE

n/n yp Beero OHTPOJIbHBIE paKTHiecKue o0pasoBaTebHbIE PeCypChl

padoThI padoThI

1 OpodonionHast Teopust Y. JlappuHa 1 0 0

2 JIBHoKyIIHME CHIIBI ABOJIIOIMU BUAOB 1O Y. 1 0 0
HapBuny

3 Bopn0Oa 3a cymiecTBoBaHME, €CTECTBEHHBIN U 1 0 0
HCKYCCTBEHHBIN OTOOP

4 @opMHUpPOBAaHNE CUHTETUYECKON TEOPUH 1 0 0
HBOJIIOLINU

5 DTansl SBOJIIOIMOHHOTO Mpoliecca: 1 0 0
MHUKPO3BOJIIOLHS U MaKPOIBOJIIOLIHSI

6 [Tonmynsius — snemMeHTapHas €AMHULA 1 0 0
9BOJIIOLIMU
3aKOH reHeTHYecKoro paBHoBecus JIx.

7 Xapau, B. Baitn6epra. JlabopatopHas 1 0 05
pabota «BbIsiBIEHHE U3MEHUUBOCTH Y '
0co0eil 0IHOTO BUIa»

8 DneMeHTapHbIe (HaKTOPHI IBOJIOINAN 1 0 0

9 Oddext ocHoBatens. IpdexT OyTbUIOYHOTO 1 0 0
TOPJIBIIIIKA

10 Murpauuu. M30n0mumu nomysuuii: 1 0 0
reorpaduyeckas, OnoJIorndecKas

1 EctecTtBenHbIi 0TOOp — HanpaBISIOLINI 1 0 0
(baxTop BOJIIOLUHU

12 [TonoBoit oTO0p 1 0 0
[IpucnocoO0aeHHOCTh OPraHU3MOB Kak

13 pe3ynbTaT MUKpodBoonmH. JlabopaTtopHas 1 0 05
pabora «3yuenue apomopd030B 1 '
WJIMO0AANTAlMi Y PACTEHUN U )KUBOTHBIX)

14 ITpumeps! prcTIocOOICHHH Y OpraHU3MOB: 1 0 0.5




Mopdonorugeckue, GU3HOIOTHICCKHE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.
JlaboparopHas pabota «IIpucrnocobnenus
OpPraHU3MOB U MX OTHOCHUTEIIbHAS

11e71€C000Pa3HOCTh)
Bun, ero kpurepuu u CTpyKTypa.

15 JlaGopaTopHas pabora «CpaBHEHHE BUIOB 0 0.5
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

16 Ctpykrypa BUIa 0 0

17 BunooOpa3oBanue Kak pe3yiabTar 0 0
MUKPOIBOJIOIIH

18 CBs13b MUKPOIBOJIOLUH U ATHAEMHOJIOTUT 0 0

19 Makpoaosrorust. [Taneontonorndeckue 0 0
METOBI H3yUECHHUS DBOJIOIHN

20 buoreorpaguueckue MeToabl U3y4eHUs 0 0
HBOJIIOINH
OMOPHOJIOTHUECKUE U CPABHUTENBHO-

21 MOP(OIOTHIECKUE METO bl N3YUEHUS 0 0
HBOJIIOINH
MornexyasipHO-TeHEeTHUECKueE,

22 OMOXMMHYECKHE U MATEMATUIECKUE METOIBI 0 0
M3YyUYEHUs! SBOJIFOLIUU

23 OO61re 3aKOHOMEPHOCTH BOJTIOIIHH 0 0

24 AnantuBHas paauaius. HepaBHOMEpHOCTb 0 0
TEMIIOB HBOJIOIIH

o5 Hay4Hble THIIOTE3BI TPOUCXOXKIACHUS KU3HU 0 0
Ha 3emiie

26 JloHay4HbIe MTPEICTABICHUS O 3aPOKICHUN 0 0
KU3HH

27 OCHOBHBIE 3Tanbl HEOPraHMYECKOU 0 0
HBOJIIOINH

28 ['umnoTessl 3apoXKaCHUS KU3HA 0 0




HcTopus 3eMau 1 METO/IbI €€ N3YUEHHUS.
JlabopartopHnast pabora «M3yuenue u

29 0.5
OIMHMCAaHNE UCKOMAEMBIX OCTATKOB JIPEBHUX
OpPraHu3MOB»

30 HauanbHble 3Tarel opraHun4eckoin 0
ABOJTIOIAH

31 DBOJTIONHS DYKApUOT 0
OCHOBHBIE 3TaIlbl BOIIOIUU PACTUTEILHOTO

32 mupa. [Ipaktuueckas padora «3ydyenue 05
0COOCHHOCTEH CTPOEHUS PACTEHUN pa3HbBIX '
OTJICIIOB)

33 OCHOBHBIE 3TaITbI BOJIOIIUHU )KUBOTHOTO 0
MHUpa
DBoIONUS )KUBOTHBIX. [IpakTuyeckas

34 pabora «M3y4ueHre 0COOCHHOCTEH CTPOCHHUS 0.5
MO3BOHOYHBIX KHUBOTHBIX)

35 Pa3BuTHe xu3HU Ha 3eMJIe 1O 3paM U 0
TIeproIamMm

36 MaccoBble BBIMHPaHUST — IKOJIOTHUICCKUE 0
KPHU3HCHI MPOILIOTO

37 CoBpeMeHHBIH KOTOTUYECKHI KPU3HC, €r0 0
0COOEHHOCTH

38 CoBpeMeHHas CHCTeMa OPTaHuIeCKOTO 0
MIPOILIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI 0
OpPTraHU3MOB

40 AHTPOTIIONOTHST — HayKa O YEIIOBEKE 0

a1 PazBuTue npenacraBieHuii o 0
MIPOUCXOXKACHUN YeIIOBEKa
MecTo 4enoBeka B CUCTEME OpPTraHUIEeCKOTO

42 mupa. Jlaboparopnas padora «M3ydenue 05

0COOCHHOCTEH CTPOCHUS CKEJIeTa YelIOBEKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM»




43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a 0 0

44 CootHo1ieHre OUOJIOTHYECKUX U 0 0
COLMATILHBIX ()AaKTOPOB B AHTPOIIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 0 0

46 [laneorenerrka u najaeoreHOMUKa 0 0

47 DBOJIOIHUST COBPEMEHHOTO YEJIOBEKa 0 0
Yenoseueckue pachl. [Ipaktuueckas padbota

48 «M3ydeHune SKOIOTUIECKHUX alalTalnuil 0 0.5
YeJIOBEKa»

49 MeXIUCUUTIITMHAPHBIE METO B 0 0
AHTPOTIOJIOTUH

50 3aposkIeHUE U Pa3BUTHE IKOJIOTUN 0 0
Metonsr skonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo10B HKOJIOTMUECKUX 0 0.5
VCCIIEJOBAHMIN

52 3HaueHUE KOJOTUICCKUX 3HAHUUN IS 0 0
YeloBeKa

53 Okonorndeckue GaKTopsl 0 0
AbGuotnueckue daktopbl. CBET Kak

54 skonorunueckuii pakrop. JlabopatopHas 0 05
pabota «BblsiBIeHNE TPUCTIOCOOIEHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbGuotnueckue paktopsl. Temneparypa Kak

55 skoJornueckuit pakrop. JlabopaTopHas 0 05
pabota «BpIsBIEHNE PUCTIOCOOICHUI '
OPTraHU3MOB K BJIIMSIHHIO TEMIIEPATYPBD)
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak

56 skosorunueckuii pakrop. JlabopatopHas 0 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHHid U3 pa3HbIX MECT OOMTAHUSY

57 Cpenpl 0OMTaHNS OPraHU3MOB 0 0

58 buonornueckue puTMbl 0 0




59 JKusnennsie GopMbl OpraHU3MOB 0 0
60 bruotnyeckue hakTopsl 0 0
3HaueHue OMOTUYECKUX B3aUMOACHCTBHIA
61 JUTs CYIIIECTBOBAHUSI OPTAaHU3MOB B CpeJie 1 0 0
oOuTaHus
DKOJIOTHYECKHUE XapaKTEPUCTUKU
62 Parctep 1 0 0
TOTTYJISIITUH
OCHOBHBIC TIOKA3aTEIIH MO YJISIIHH:
63 YHCIICHHOCTD, TNIOTHOCTh, BO3PACTHAS 1 0 0
I0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:
64 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTa, 1 0 0
CMEPTHOCTh, MUTPAIIUU
65 DKOJI0ru4ecKasi CTpyKTypa IMonyJsiquu 0 0
66 JlnHaMUKa TONYISIINAN U €€ peryIsnus 0 0
67 KpuBbie pocTa YHCICHHOCTH MOMYJISIIUH. 1 0 0
KpuBbie BEDKHBAHHS
Dkosiorndeckas Huia Buaa. JlaboparopHas
68 pabota «IIpucmocobiaeHus CeMsH pacTeHUN 1 0 0.5
K PaCCEIICHUIOY
69 Bun kak cucrema nomyssiuit 1 0 0
70 3aKOHOMEPHOCTH TOBE/ICHHUS U MUTPAIUIA 1 0 0
KHBOTHBIX
71 Coo00111ecTBO OPraHU3MOB — OHOIICHO3 0 0
72 DKocucTeMa KaK OTKPHITast CUCTeMa 0 0
73 KpyroBopoT BeIecTB u MoTOK SHEPTHU B 1 0 0
IKOCHUCTEME
74 OCHOBHBIE TIOKa3aTeIIA YKOCHCTEMBI 1 0 0
75 DKOJIOTHYECKUE TTUPAMHUIBI 1 0 0
76 N3menenns cooOIecTB — CYKIECCHH 1 0 0
77 [TpupoHbIe 3KOCHCTEMBI. DKOCHCTEMBI 1 0 0




03€p U peK. DKOCUCTEMbI MOPEH U OKEAHOB

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

78 . 0 0
TYHJP, JIECOB, CTEINEH, IYCThIHb

79 AHTpPOTIOT€HHBIE YIKOCUCTEMBI 0 0

80 Ypboakocucremsl. [IpakTuaeckas pabora 0 05
«M3ydeHue u onucaHue ypo0o3KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX

81 B3aMMOJICHCTBHI OPTraHU3MOB B 0 0
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHUCTBUS 3arPs3HEHUI

82 pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM, 0 0
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
HKOCHCTEMHOM YPOBHSIX
buocdepa — obmieruranerapHast 000109Ka

83 0 0
3eMiu

84 Yuenue B. W. Bepuaackoro o 6uochepe 0 0
3aKOHOMEPHOCTH CYIIECTBOBAHUS

85 0 0
o6uocdepsl

86 KpyroBopotsl BemiecTs u 0 0
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHbBIE OMOMBI 0 0
CYIIH

88 YcroitunBocTh 6uoCcheps 0 0

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI 0 0

90 BoszeiicTBue uenoBeka Ha 6uochepy 0 0

91 AHTpPONOTreHHOE BO3/ICUCTBHE HA 0 0
paCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana IpupoabI 0 0

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYNBOTO 0 0
pa3BUTHSI YEJIOBEUECTBA U IPUPOBI

94 ParnmonansHo€ IpUPOAONOIb30BaHUE U 0 0

COXpaHEHHE OMOJIOTHYECKOTO pa3Ho00pa3us




3emin

O6o006menue o Teme «MUKPOIBOIIOIHS U

95 . 1 0
e pe3ysIbTaThi»

96 O6006menue o reme «MaKpOdIBOIIOIUS U 1 0
€€ pe3yJabTaThD)

97 O6o06menue no Teme «IIpoucxoxaenue u 1 0
pa3BHUTHE KU3HU HA 3eMIIC)»

98 O6o61eHue o teme «IIporucxoxacHue 1 0
YeJIOBEKA — AaHTPOITOTCHE3)

99 Oo6o06menne o Teme «IKOJIOTHS — HayKa O 1 0
B3aMMOOTHOIICHHIX OPTaHH3MOBY

100 O06o61eHue o Teme «OpraHu3Mel U cpeja 1 0
oouTaHUAY

101 O6061ueHIEe 10 TeMe «DKOJIOTUS BUIOB U 1 0
TIOTTYJISITTHI
O6o006menue no Teme «buocdepa —

102 1 0
riao0ajibHast DKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I1O 102 75

ITPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHHUKA

* buonorus. buonorudyeckue cucremsl u nporeccel, 10 knace/ Tepemos A.B., I[TerpocoBa P.A., O01iecTBoO ¢ orpaHU4eHHOM OTBETCTBEHHOCTHIO

«MOIl MHEMO3HNHA»

* buosorus. buonoruveckue cucremsl u nporieccol, 11 kmace/ Tepemos A.B., Ilerpocosa P.A., O011iecTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO

«10I] MHEMO3M1HA»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHBI U PECYPCbI CETU HUHTEPHET
bubnmmorexa LIOK
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