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IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo yuebHomy mnpenmery "buonorus" (mamee - OHONOrHsA) Ha YpOBHE CpeAHEro odmero oOpa3oBaHUs pa3pabdoTaHa HA OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 o6pazoanuu B Poccuiickoit denepanumny, ®I'OC COO, Konneniuu npenogaBaHus y4eOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYu4eOuslii npeamer «buonorus» yrinyonénnoro ypoHs uzydenust (10—-11 kmaccel) siBasieTcsl OJHUM M3 KOMIIOHEHTOB IpPEIMETHOM oOnactu
«EctectBenHo-Hayunble npeamers». CornacHo nojoxeHusM OI'OC COO npoduibHble yueOHbIE MPEAMEThI, H3ydaeMble Ha YriyOlIEHHOM ypOBHE,
ABIISIIOTCSL crtocoboM nuddepeHnuanuy o0ydeHHs Ha YPOBHE CpeIHEro oOmero oOpa3oBaHMs W MPHU3BAHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOILIUM, CPETHUM OOIIUM, CPEAHUM MPOGECCHOHATIBHBIM U BBICIIUM 00pa3oBaHUEM. B To ke Bpemst KaX/blii U3 3TUX y4EOHBIX IIPEIMETOB
JOJDKEH OBITh OpPUEHTUPOBAH HA NPUOPUTETHOE pelIeHHe 00pa30oBaTENIbHBIX, BOCHHUTATEIbHBIX M Ppa3BUBAIOIIMX 3aJa4y, CBSA3aHHBIX C
npodopueHranyeil 00yJaromuxcst 1 CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOH 00JacTH Hay4HOTO 3HAHHUs, CBSI3aHHOTO ¢ OMOJIOTHEH, MEeAULIMHOM,
9KOJIOTMEN, TICUXOJIOTHEN, CHOPTOM MJIM BOEHHBIM JEJIOM.

[Iporpamma mo ydeObHOMY mpeamery "buosorus" maér mpeiacrtaBieHHe O LETU W 3ajJadyax H3ydyeHHs yuyeOHoro mpeamera «buosorus» Ha
yrayOn€HHOM YpOBHE, ompefenser oO0s3areabHoe (MHBApUAHTHOE) MPEIMETHOE COJIep)KaHue, €ro CTPYKTYpUpOBaHHE IO pasjielaM U Temawm,
pacripeieieHue 1o KijaccaM, peKOMEHIyeT MOCIeI0BATeIbHOCTh U3YUYeHHUs! y4eOHOro MaTepuasa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTUKU Y4eOHOr0 Ipolecca, BO3paCcTHRIX 0cOOeHHOCTEN oOydatomuxcs. B mporpamMMe 1o 6Mo0ruu peann3oBaH MPUHIMI PEEMCTBEHH OCTH
C U3y4eHHEM OMOJIOTUHU Ha YPOBHE OCHOBHOTO 001ero o0pa3zoBaHus, 6Jaroaapst 4eMy IpocMaTpUBaeTCsl HAPaBJIEHHOCTh Ha MOCIEYIOIee pa3BUTHE
OMOJIOrMYECKUX 3HaHUH, OPUEHTUPOBAHHBIX Ha (POPMHPOBAHUE €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHNUS, IKOJIOTUYECKOT0 MBIIIUIEHUS, IPEICTaBICHUN
0 3710pOBOM 00pa3e >KU3HHU, Ha BOCIIUTaHHE OEpeXHOro OTHOILEHUS K OKpYXarolleil mpupoHo# cpeze. B mporpamme mo GMOJI0rMM TakKe MOKa3aHbI
BO3MOXXHOCTH yueOHoro mnpeamera «buonorus» B peanuzanuu TpedoBanuiit ®I'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, METANpPEeAMETHBIM U
NPEeIMETHBIM pe3yibTaTaM OOy4YeHHs U B (POPMHMPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-ITO3HABATEIBbHOH NEATENBHOCTH OOYYaIOUIMXCS O OCBOCHHUIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus.

VYuebnsiii npenMet «buosiorus» Ha ypOBHE CPEIHETO 00IIero 00pa3oBaHus 3aBepIIaeT OMOJIOTHIeCKOe 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH
Ha pacUIUpeHue U yriayOiIeHne 3HaHUK 00yJaronuxcs 0 )KMBOU MPUPOJIE, OCHOBAX MOJEKYISIPHOU M KIETOYHON OMOJIOTHH, SMOPUOIOTHH 1 OUOIOTHI
pa3BuUTHA, TCHCTUKU, CCIICKIINHU, 6I/IOTGXHOJ'IOFI/II/I, SBOJJIIOLIMOHHOI'O YUCHUA U DKOJIOTHUH.



N3ydyenune ydeOHoro mpenmera «buonorus» Ha yriayOGJI€eHHOM YpOBHE OpPHUEHTHPOBAHO HAa MOJATOTOBKY OOYYalOIIMXCS K IOCIEIYIOIIEMY
MOJIYYEHUIO OHOJIOTHYEeCKOro 00pa3oBaHus B By3aX M OpraHu3alusx cpeaHero mnpodeccroHanibHOro oOpasoBanus. OCHOBY €ro cojepkaHus
COCTaBIISICT CHCTEMa OMOJIOTMYECKUX 3HAHUN, IOTYYEHHBIX IPU U3YYEHHH 00YYalOUIMMHCS COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/IeIOB OMOJIIOTUI
Ha YpOBHE OCHOBHOro oOmiero oopaszoBanus, B 10—11 kiaccax 3Tu 3HAHUA TMOJIyYaloT pa3BUTHE. Tak, paclIMpeHbl M YriyOJaeHbl OHOJIOTHYECKHe
3HaHUS O PACTEHMAX, >KMBOTHBIX, Ipudax, OaKTepHsX, OpraHM3ME YellOBeKa, OOIIMX 3aKOHOMEPHOCTSAX KHU3HM, JOMOJHUTEIHHO BKIIOUYCHBI
OMOJIOrMYECKHE CBEACHHUS MPUKIAAHOTO U TMOUCKOBOTO XapakTepa, KOTOpble MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI AJISL MOCIEIYIOLIEro BbIOOpa
npodeccun. BozMokHa Takke MHTETpaus OMOJIOTHYECKUX 3HAHUI C COOTBETCTBYIOIMMH 3HAHUSIMH, TTOJTYY€HHBIMU OOYUYaAIOMIMMUCS MIPH U3yYCHUN
(bu3KUKN, XUMUH, Teorpaguu 1 MaTEMaTHKH.

CtpykTypa mporpaMmsbl 1o ydeOHOoMy mpeamery "buonorus" oTpaxkaeT CHCTEMHO-YPOBHEBBIM M JBOJIIOLMOHHBIA IMOAXOJbl K H3yYCHHUIO
ouosoruu. CoryiacHO UM, M3YYalOTCSl CBOWCTBA M 3aKOHOMEPHOCTH, XapakKTEPHBIC I KMBBIX CHCTEM Pa3HOTO YPOBHS OpPraHU3AllH, SBOJIIOLUN
OpPraHUYecKoro Mupa Ha 3emiie, COXpPaHEHUs OMOJIOrMYecKOro pasHooOpasus ruiaHeThl. Tak, B 10 kigacce M3ydarOTCsi OCHOBBI MOJICKYJISIPHOH W
KJICTOYHOU 6I/IOJ'IOFI/II/I, 3M6pI/IOJIOFI/II/I A OMOJIOrHH pasBUTHsA, TCHETUKU U CCIICKINH, OMOTEXHOJIOTUNA U CUHTETUYECKOMN 6I/IOJIOFI/II/I, AKTYaJIU3UPYIOTCA
3HAHHS 00YYAIOIINXCS 110 OOTaHMKE, 300JI0THH, AHATOMHH, (PU3HOJIOrHH YesioBeka. B 11 kiacce n3ydaroTcst 3BOJIIOIIMOHHOE YUSHHE, OCHOBBI 9K OJIOTUH
U yueHue o ouocdepe.

VYueOusbiii npeamer «buosorus» npusBaH 00€CNEUUTh OCBOECHHE O0YYarOIIMMMCS OMOJOIMYECKUX TEOpPUN U 3aKOHOB, WAEH, NMPUHIMUIIOB U
MpaBW, JEXKALUUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MUpPA, 3HAHUM O CTPOEHHUHU, MHOTOOOPAa3HMM M OCOOEHHOCTSX KIETKH,
OpraHu3sMa, HomyJsIiH, OMOLIEHO03a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JTOCTUKEHUSAX, COBPEMEHHBIX MCCIEI0OBAaHUAX B OMOJIOTUH, MPUKIATHBIX
acriekTax OuoyiorMyeckux 3HaHui. Jlig pa3BUTUS M TMOJJAEpKAHUS HMHTEpeca OOydarolmuxcs K OMOJIOTMH Hapsily CO 3HAYUTEIbHBIM O0BEMOM
TEOPETUYECKOI'0 MaTepuasa B COAEPKAHUU MPOrpaMMbl O OMOJIOTHH MPEAyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS W Pa3BUTHs TOH WIH
MHOM 00s1acTH OMOJIOTHH, BKJIAJI0M OT€UECTBEHHBIX U 3apyO0€KHBIX YUEHBIX B PEIICHNE BAXKHEUIINX OMOIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Ilenp wusydeHus yueOHoOro mnpenmera «buosorus» Ha yrilyOJ€HHOM YpPOBHE — OBJIAJEHHE OOYYAIOIUMMHCA 3HAHUAMU O CTPYKTYPHO-
(YHKIMOHATIBHON OpraHM3allMU KHUBBIX CHCTEM PAa3HOIO paHra M MpUOOpeTeHHe yMEHUIl MCMOIb30BaTh 3TH 3HAHMS B (POPMUPOBAHMM MHTEpeca K
onpenenéHHol obsnactu MpodeccHOHATbHON AesTeNbHOCTH, CBSI3aHHOW C OMOJOrHel, uiu K BbIOOpY yueOHOro 3aBelNeHUs Ui MPOAOKEHUs
OMO0JIOrNYEeCKOT0 00pa30BaHUsI.

I[OCTI/I)KCHI/IG HCJIN U3yUYCHUA yT{C6H0FO npeamera «buomnorusy Ha yTJ'IyGJ'IéHHOM YPOBHC obecneunBaeTCs pCeHICHUCM CIICAYIOUINX 3a1a4:

OCBOCHUC O6y‘-IaIOH_[I/IMI/IC$I CHUCTEMBbI OHOJIOTUYECKUX 3HAHHMH: 00 OCHOBHBIX OHOJIOTHYECKHX TCOPUAX, KOHHOCHIIHUAX, THUIIOTC3aX, 3aKOHAX,
3aKOHOMCPHOCTAX M IpaBUJIAX, COCTABIAIOMIUX COBPCMCHHYIO CCTCCTBCHHO-HAYYHYHKO KapTUHY MHUpA; O CTPOCHUMH, MHOFOOGpaBI/II/I 1 0COOCHHOCTSIX



OMOJIOTMYECKHUX cUCTeM (KIIETKa, OpraHu3M, MOMYJISIINS, BU, OHOTeoleH03, Orocdepa); O BBIIAIONINXCS OTKPHITHSIX U COBPEMEHHBIX MCCIICIOBAHMSIX
B OMOJIOTHH;

03HAaKOMJICHHE OOYYarOIIUXCs ¢ METOJaMH TTO3HAHUS KMBOUW TIPUPOJIBI: UCCIAEAOBATEIIBCKUMUA METOIaMH OMOJIOTHYECKUX HAYK (MOJICKYJIAPHOM
U KJICTOYHOH OMOIOTHH, YMOPUOJIOTHU M OMOJIOTUU PA3BUTHS, TCHETUKU U CETCKIIMU, OMOTEXHOJIOTUU U CHHTETHYECKON OMOJIOTHH, MTaJICOHTOJIOTHH,
9KOJIOTHH); METOJaMH CaMOCTOSATEIBLHOTO IMPOBEACHUS OMOJOTMYECKUX HCCIEOBAaHUN B jJabopaTopuu M B mpupoje (HaOIroJeHUE, U3MEpPEHHUe,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHHEC OOYYAIOIIUMUCA YMEHUSIMH: CAMOCTOSITEIIbHO HAaXOJIWUTh, AHATU3UPOBATh U WCIOJB30BaTh OMOJOTHYECKYI0 WH(OPMAIIUIO;
[10JIL30BaTLCSI OMOJIOTHYECKON TCpMHHOHOFHCﬁ u CI/IMBOJII/IKOI‘/JI; YCTaHAaBJIMBATb CBA3b MCIKAY PA3BUTUCM onosyioruu u COUAJIBHO-DKOHOMHNYCCKNUMU U
HKOJIOTMYECKUMHU TMPOOJIeMaMy YeJIOBEYECTBA; OLICHUBATH IOCIEJCTBUSL CBOCH JEATEIbHOCTU IO OTHOIICHHIO K OKPYXKAIOIIeH MPUPOIHOU cpene,
COOCTBEHHOMY 3JI0POBBIO M 3JOPOBBIO OKPYKAIOIIUX JIOACH;,; 0OOOCHOBBIBATH M COOIOIATh MEPHI MPOQPIIAKTHKY WH(M)EKIIMOHHBIX 3a00JICBaHUIA,
MpaBWiia TMOBEACHUS B MPUPOJE M oOecreueHus: 0e30MacHOCTH COOCTBEHHOW KH3HEACSTENbHOCTH B UYPE3BBIUANWHBIX CUTYAIUSX MPUPOTHOTO U
TEXHOTE€HHOI'0 XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Y OOYYAIOMIMXCS WHTEJUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEW B MPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMU M
COBPEMECHHBIMHM HCCJICIOBAaHMSIMU B OWOJIOTHH, pEIIaeMbIMHA € IpoOJIeMaMH, METOJOJOTHel OWOJOrHYeCKOTO HCCIACAOBAHMS, IPOBEICHHS
AKCTIIEPUMEHTAIIbHBIX UCCIIEIOBAHUHN, PEIICHUs] OMOJOTHYECKUX 3a1a4, MOJCIMPOBAHUS OUOTOTUYECKUX 0OBEKTOB H MPOIIECCOB;

BOCIIMTAHUC Y 06yqa}onmxcsi OEHHOCTHOI'O OTHOIICHUSA K JKUBOH npupoac B HEJIOM M K OTACIIbHBIM e€ 00beKTaM u SIBJIICHUSM, q)OpMI/II)OBaHI/IG
3KOHOFH‘I€CKOI>1, TeHETUYECKOU T'paMOTHOCTH, O6H.I€I\/'I KYJbTYPbI IOBEACHUA B IPUPOJAC; UHTCTpAIUU CCTCCTBCHHO-HAYYHBIX 3HaHI/II71;

nprodpeTeHne 00yJaroIUMICS KOMIETEHTHOCTH B PallMOHATIBHOM IPUPOIONOIb30BaHUH (COOII0A€HUE TPABUIT TOBEJICHHS B TIPUPOJE, OXPAHBI
BUJIOB, JKOCHCTeM, Ouocdepsl), COXpaHEHHH COOCTBEHHOIO 3JI0POBbsi M 3[0POBbS OKpYXaroIUX Jofei (coOmomeHuss Mep NpOoPHUIAKTHKU
3a0osieBaHui, obecrieueHue 0€30MacHOCTH >KU3HEIEATEIbHOCTH B UPE3BBIYANHBIX CUTyalMsIX IPUPOJHOTO U TEXHOTEHHOIO XapakKTepa) Ha OCHOBE
MCIOJIb30BaHUS OMOIOTUUECKUX 3HAaHUI U yMEHUH B MOBCETHEBHOM JKU3HU;

CO3/IaHME€ YCIOBUHM I OCO3HAHHOTO BBIOOpAa OOYYAIONIUMUCS WHIMBHUIYaTbHOH 00pa30BaTeIbHOW TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocyenyromeMy mpodecCHOHATEHOMY CaMOOTIPEICIICHNUIO0, B COOTBETCTBHH C MHIMBUIYATbHBIMH HHTEPECAMH U MMOTPEOHOCTSAMH PErHOHA.

OO6miee ynco 9YacoB, OTBEJICHHBIX HAa M3yueHHUE OMOJIOTHY HA YIUIYOJICHHOM YPOBHE CpeaHEro 001ero oopasoBanus, coctapisier 204 gaca: B 10
knacce — 102 gaca (3 yaca B Heneno), B 11 kmacce — 102 gaca (3 daca B Hezlemio).



OT6op opraHu3alMOHHBIX (OPM, METOJOB W CPEACTB OOyYeHHsI OWOJOTHU OCYIICCTBIISIETCS C YYETOM CHEIU(UKH €r0o COJACpKaHUS |
HAIPABJICHHOCTH Ha MPOJIOJDKEHUE OMOJIOTHYECKOTO 00pa30BaHusl B OPraHU3AIMSIX CPEIHET0 MPo(eCcCHOHAIBHOTO U BBICIIETO 00pa30BaHMUSI.

OO0s13aTeNIbHBIM YCIIOBUEM MPU O0y4eHUH OMOJIOTMU Ha YIIIyOJEHHOM ypOBHE SBIISETCS MPOBEACHUE JIAOOPATOPHBIX U MPAKTHUECKUX PadoT.

Taxxe ydacTtue 06yqa}onmxc;1 B BBIIIOJIHCHUU IIPOCKTHBIX H y‘IC6HO-I/ICCHe,I[OBaTeJIbCKI/IX pa60T, TEMATHUKa KOTOPBIX OMNPCACTIACTCA YUYHUTCICM Ha
OCHOBC UMCHOIINUXCA MATCPUAIBHO-TEXHUYCCKUX PECYPCOB U MECTHBIX IIPUPOAHBIX YCHOBHﬁ.

COILEPKXAHUE OBYYEHMUSA

10 KJIACC

Coneprxkanue mporpaMMBbl, BBIJIETIEHHOE KYPCU8OM, HE BXOJUT B MMPOBEPKY rOCyIapCcTBEHHON nTOoroBoi arrectaruu (I'MA).
Tema 1. Buosorusi kKak Hayka

CoBpemeHHast 6MoJI0TUsl — KOMILIEKCHasl Hayka. Kpartkast uctopust pa3Butus 6uosioruu. buonornueckrue Hayku ¥ M3y4aeMble MU MPOOIEMBI.
®dyHaaMeHTaIbHbIE, IPUKIIAHbIE U TIONCKOBbIE HayUHbIE UCCIIEI0BAHNS B OMOJIOTHH.

3HaueHue Onoyioruu B (OPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAy4yHOW KapTHHBI Mupa. [Ipodeccun, cBsa3anHble ¢ 6Honorueil. 3HaueHue
OMOJIOTUH B MPAKTUUYECKON JEATEIbHOCTH Y€I0BEKa: MeIUIIMHE, CETbCKOM X03UCTBE, IPOMBIIIIICHHOCTH, OXPaHE MIPHPO/IBL.

JleMoHCTpanuu

[Moptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseid, I'. Mennens, B. U. Bepnaackuii, . I1. [TaBnos, .
W. Meunukos, H. U. Basunos, H. B. Tumodees-Pecosckuit, . Yorcon, @. Kpuk, J1. K. benses.

Tabauukl U cxeMbl: «CBsI3b OUOJIOTHH C APYIruMH HayKaMu», «Cucrema OMOJIOTHYECKUX HAaYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE



Xusble cucteMbl Kak mpeaMeT u3ydeHust Oumosoruu. CBONCTBA JKUBBIX CHCTEM: €IMHCTBO XMMHYECKOTO COCTaBA, AUCKPETHOCTb M LIEJIOCTHOCTb,
CIIO)KHOCTb M YNOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOPTaHU3alMsl, CaMOBOCIIPOM3BEJICHME, Pa3paXMMOCTb, HU3MEHUUBOCTb, POCT U
pa3BUTHE.

YpOBHM OpraHu3alMy KUBBIX CUCTEM: MOJEKYISPHBIN, KJIETOUHbIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYISUUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(buoreonenoTnueckuii), OmocdepHsiid. I[Iporeccel, mpoucxomsimue B KUBbIX cucTeMax. OCHOBHbIE TpHU3HAKK KuBoro. JKu3Hb kak Qopma
CyILIECTBOBaHUs MaTepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HbIX YPOBHSX OpraHU3allH.

N3yuenne xuBbIX cucteM. MeTozasl Ononornyeckoi Hayku. HaGmonenne, naMepenue, SKCIepUMeHT, CUCTeMaTH3alus, MeTaananus. [lonstue
0 3aBUCUMOM U He3aBUCUMOM nepemeHHol. [nanupoBanue sxcniepumenTa. [loctanoBka u nposepka runores. Hynesas runoresa. [lonstre BbIOOpKH U
e€ nocToBepHOCTh. Pa3bpoc B Ouosjornueckux AaHHbIX. OIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX Pe3yibTaToB. IIpHuMHBI MCKaXKeHHs pPE3yJIbTaTOB
sKcnepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TeCTa.

JleMoHCTpaLuu
Tabmuiel u cxembl: «OCHOBHBIE TPU3HAKHU KU3HNY», «bHOTOTHYECKHE CUCTEMBI», «CBOWMCTBA KUBOW MaTepUn», «Y pOBHU OpraHU3aI[UU KHUBOU

npupoas», «CTpoeHHe KUBOTHOU KIETKH», «TKaHU JKUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUYECKOro opraHusmay, «buoreonenosy», «buocdepar,
«MeTtopl H3yUEHHUsI JKUBOU MTPUPOIBI».

OOGopynoBanue: 1abopaTtopHOe 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHH, U3MEPEHUH, SKCTIEPUMEHTOB.

HpaKTI/I'—leCKaﬂ pa60Ta «Hcnonp3oBaHue Ppa3JIMYHbIX METOAOB ITPU U3YUCHUU KHUBBIX CUCTCM)).

Tema 3. Buogorusi KJieTku

Knerka — cTpykTypHO-(QYHKIMOHATIbHAS eIuHHULA XUBoro. Victopus oTkpbiTHs KieTku. Pabotel P. I'yka, A. JleBenryka. Kietounas teopus
(T. IOBann, M. llneiinen, P. BupxoB). OcHOBHBIE NIOJIOKEHUS COBPEMEHHOM KJIETOUHOM TEOpHUH.



Metonbl  MOJIEKYJISIpHOM M KJIETOYHOM OHOJOrMM: MHUKPOCKONHMA, XpomaTtorpadus, 371eKTpodope3, METOJ MEUYEHbIX aTOMOB,
muddepeHumanbHoe LEHTPU(PYrUpoBaHue, KyJIbTUBUPOBaHUE KIIETOK. /3yuenue Qukrcuposantvix KIemoK. DneKTpoHHas
MHKpockonus. Kongoxanvnas mukpockonus. Bumanvnoe (npudicusnennoe) uzyuenue Kiemox.

JleMoHCTpanuu

[optpertsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabuuiel U cxemel: «CBeTOBOM MUKPOCKOID», «BHCKTPOHHHﬁ MUKPOCKOID?, ((HCTOpI/IH Pa3sBUTHA METOJ0B MUKPOCKOITUH)).

O6ODVI[OBaHI/ICZ CBETOBOM MHUKPOCKOII, MUKpPOIIpCIIapaTbl paCTUTCIIbHBIX, )KUBOTHBIX U 6aKTCpI/IaJ'II>HBIX KJICTOK.

IIpakTnyeckass  paodora «/3ydeHune MeTOnOB  KJIETOYHOW  Oumosyoruu  (xpomartorpadus, saektpodopes, auddepeHIHanIbHOe
uentpudyruponanue, [1LP)».

Tema 4. XuMuueckas Oopranu3anvs KJIC€TKHU

XVWMHYECKUH COCTaB KIETKA. Makpo-, MHKpO- M YJIbTPaMHKPOIJIEMEHTHl. Boma u €€ ponp Kak pacTBOpPUTEINS, pearcHTa, ydacTHE B
CTPYKTYPUPOBAHUU KIIETKH, TEIIOpErysiiui. MuHepaibHble BElIeCTBA KJIETKH, UX OHojiorudeckas poiib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranudeckue BemiecTBa KIETKU. bronorndeckue moguMmepsl. beiakn. AMHHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYpBl OCITKOBOW MOJICKYIIBI.
[lepBuuHas cTpykTypa Oenka, TeNTHIHAs CBsA3b. BTopuyHas, TpeTHuYHAas, YETBEpPTUYHAS CTPYKTyphl. JleHarypamus. CBoiicTBa O€NKOB.
Knaccudukanms 6enkos. buonornueckune GpyHkium 6enkoB. [lpuonui.

VYrneBoabl. MoHOCaxapupl, AUCAXapHIbl, OJIMrocaxapuabl W monucaxapuabsl. OOmuUN TUIaH CTpOeHUsS W (PU3UKO-XUMUYECKHE CBOWMCTBA
yTIIeBOI0B. bruonornveckre GyHKIIMH YTIIEBOIOB.

Jlununer. T'wapoduibHo-ruapodoOHble cBoiicTBa. Knaccuduxanus nununos. Tpurnuuepuas, ¢Gocoaunuabl, BOCKH, CTEPOUIbL.
buonoruueckue GpyHkuuu nununos. O01Me cBoiicTBa OMOIOTHYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, TOTYIPOHHUIIAEMOCTb.



Hyxneunossie kuciortel. JJHK u PHK. Ctpoenne nyknennoBbix kuciot. Hykneorunpl. [lpunnun kommiemenTapaoctu. [Ipasuno Yapraddoa.
Crpykrypa JIHK — nBoitnas criupans. Mecronaxoxaenue u ounonornueckue ¢pynknuu JJHK. Buasl PHK. ®ynkiuun PHK B kneTke.

Crtpoenune monekynbl AT®. Makposprudeckue cBsizu B Mosiekysie AT®. buonornueckue dhyakuun AT®. BoccTraHoBIIeHHBIE TIEPEHOCUYHUKH, UX
byHKIUY B KIeTKe. [pyeue nykieozuompugocghamor (HT®). CexenupoBanue JJHK. Memoow: cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpyktypHast  Ouonorusi:  OMOXMMHUYECKME M OWOPHU3MUYECKHE  HMCCIENOBAaHMA  COCTaBa M TPOCTPAHCTBEHHOH  CTPYKTYpBI
ouomoekyin. Mooenuposarnue cmpykmypul u yHKYUuti OUOMONEKYL U UX KOMNIEeKCco8. Komnvromephviil Ou3atii u opeaHuyeckuti cunmes 6UOMONIEKYI U
UX HenpUPOOHBIX AHAN0208.

JdeMoHcTpannn

Hoptpertst: JI. [onunr, [x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, ©. Canrep, C. [Ipy3unep.

[luarpammbl: «PacnpegeneHne XUuMHUYECKUX SJIEMEHTOB B HEXKUBOM Ipupoie», «PacnpeneeHne XMMUYECKUX 2JIEMEHTOB B )KMBOM MIPUPOAEH.

Tabmuiel u cxembl: «Ileproanueckas TabauIa XUMHUYIECKHX 3JIEMEHTOBY, «CTpOeHUE MOJICKYJIBI BOJIBI», «BelecTBa B cOCTaBe OPraHU3MOBY,

«Ctpoenne Monekynbl Oenkay, «CTpyKTypbl O€IKOBOM MoiyieKynbl», «CTpoeHHEe MOJEKYl YriaeBofoB», «CTpoeHHe MOJEKYJ JIUMUAO0BY,
«Hyxnennosblie kucnote», «Ctpoenue mosuexynbl ATD».

OO6opyoBaHue: XuMUYecKas 1ocyia 1 000py10BaHUE.

Jla6opaTopnasi pa6ora «O0HapykeHne OEIKOB C OMOILBIO KAU€CTBEHHBIX PEAKIIUI.

JIaﬁopaTopHaﬂ paGOTa «HccnenoBanue HYKJIICMHOBBIX KHUCJIOT, BBIACJICHHBIX U3 KJICTOK PA3JIMYHBIX OPraHU3MOB».

Tema 5. Ctpoenue u QyHKINH KICTKH

Tumb! KJIETOK: yKaprHOTHYECKask M MpokapruoTruueckasi. CTpyKTypHO-(pyHKIIMOHATbHBIE 00pa30BaHUs KIETKH.



Ctpoenue mpokapuoThueckor kieTku. Kierounas creHka Oaktepuili m apxeil. OCOOCHHOCTH CTPOCHHS TEeTepOoTpOo(HONW MU aBTOTPOHOM
MPOKAPUOTHYECKHUX KIETOK. MECTO M POJIb MPOKAPHOT B OMOIICHO3aX.

Crtpoenne u (QYHKIMOHMPOBAHHME 3YKapHOTHYECKOH KieTku. [lmasmarmueckas memOpana (masmaiemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpanbl. TpaHCIIOPT BEIIECTB yepe3 IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBINA (muddysus, odneruénnas auddysus), akTHBHBINA (IEPBUYHBIN U
BTOPUYHBIA aKTUBHBIN Tpancnopt). [lomymponunaemocts MemOpanbl. Pabora Harpwmii-kanneBOro Hacoca. DHAOIMTO3: IMHHOLUUTO3, (arouuTos.
Ox3ouuTo3. Kinerounas crenka. CTpykrypa 1 pyHKIUHM KJIETOYHON CTEHKH pacTeHUH, rpuOoB.

[Mutormmazma. I[luto3omb. Ilutockenmer. JIBmxkenwe mmroruiasmel. OpraHownabl kiaeTkd. OnHomMeMOpaHHBIE OpPraHOUIBI  KIICTKH:
supomnazmatrueckas cetb (DIIC), ammapart ["onbmkn, TM30COMBI, UX CTpOeHHE M (QYHKIHMU. B3aMMOCBS3b OJJHOMEMOPAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue rpaHynsapHOro petukyinyma. Mexanusm nanpasnenus 6enxos ¢ I11C. CuHTe3 pacTBOpUMbIX OesikoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nankuit
(arpanynspHBIA) SHAOIIIA3MATHYECKU peTukynyM. CekperopHas (yHkuus anmapara [ onbmxu. Moougukayus Oerkoe 6 annapame 1 onvodxcu.
Copmuposxka 6enxos 6 annapame I onv0xcu. TpancnopT BellecTB B KieTke. Bakyomnu pactutensHbix kKieTok. Knerounstii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMIBI  KJIETKH: MUTOXOHJIPHH, TIIACTHABL [Ipoucxodicoenue mumoxowopuii u  naacmud. Cumbuozenes
(K.C. Mepeorcrkosckuii, JI. Mapeynuc). CtpoeHne u (QYHKIUHM MUTOXOHIAPUM © tuiactul. I[lepBuuHbIe, BTOPUYHBICE W CJIOXKHBIC TUIACTH]IBI
(OTOCHHTE3UPYIOIIUX FYKApUOT. XIIOPOILIACThI, XPOMOILIACTBI, JISHKOIUIACTHI BHICIIUX PACTCHUH.

HememOpanHubie opranouas! kieTku CtpoeHue u GpyHKIUM HeMeMOpaHHBIX OPraHOUA0B KJIETKU. Pubocomsl. [Ipomescymounvie punamenmeoi.
MuxkpoduiaMeHTbl. Akmunosvie Mukpoguiamenmol. MBIIEUHbIE KIETKH. AKMUHOBblE KOMNOHEHMbl HEeMbIUEYHbIX K1emoK. MUKpOTPYOOUKH.
Knerounsiii nentp. CTpoeHMe W JABMKEHHE JXI'YTMKOB U pecHHYeK. MukpoTpyOouku wnutomiasmsl. LleHTpuons. berku, accoyuuposannvie c
MuKpoghunamenmamu u muxpompyoouxkamu. Momopnuie benxu.

SAnpo. OOosouka siipa, XpOMaTUH, KapuoIUulasMa, SIPBIIIKK, UX CTpoeHue U (QyHKIUM. SAnepHblii OenkoBblii MaTpukc. [IpocTpaHcTBeHHOE
pAacIIoyIOKEHHE XPOMOCOM B UHTEP(HA3HOM s1pe. Jyxpomamun u cemepoxpomamuin. benku XpoMaTHHa — THUCTOHBL. JJunamuxa s0epHol 000104KU 6
mumose. Aoepuuiii mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 9YKApHOT (PacTUTENIbHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanuu

[Hoprpetsl: K.C. MepexkoBckuit, JI. Maprymnuc.



Tabmuipl U cxembl: «CTpoeHHE dYKapHOTUUYECKON KIETKN», «CTpoeHHE )KMBOTHOM KIETKN», «CTpoeHUE pacTUTENbHON KIeTKH», «CTpoeHHe
MUTOXOHJIPUIY, «Sapo», «CTpoeHrne MPOKAPUOTUYECKON KICTKH.

O6ODVZ[OBaHI/Iei CBETOBOM MHKPOCKOII, MUKPOIIPEIapaTbl paCTUTCIbHBIX, )KUBOTHBIX KJICTOK, MUKPOIIPEIIapaThbl 6aKTepI/IaHBHI)IX KJICTOK.

JladopaTropnasi padora «/3yueHne cTpOCHUSI KJIETOK PAa3JIMYHbIX OPTAHU3MOBY.
IIpakTuyeckas padora «I3yueHue cBOWCTB KJIETOUHON MEMOpPAHBI».
JlabopaTopnas padora «/ccinenoBanue mia3zMonn3a 1 AeIiasMoIIn3a B PACTUTEIIBHBIX KIETKAX».

IIpakTuyeckas padora «/3yyeHue ABUKEHUS LUTOIUIA3MBI B PACTUTEIIBHBIX KIETKAX.

Tema 6. O0MeH BeliecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

ACCUMMIIAIMS M TUCCUMWISILINS — IBE CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa BEIIecTB: aBTOTPO(MHBIN U reTepoTpodHbIN. YdacTue Kuciopoaa
B 0OMEHHBIX MpoIieccax. JHepreTuyeckoe odecreyeHune kieTku: npespamienne AT® B 0OMeHHbIX nporeccax. DepMeHTaTUBHBIN XapaKkTep peakuuil
KJIETOYHOro MeTabonu3ma. PepMeHThl, UX CTPOEHUE, CBOMCTBa M MexaHMu3M nedcTBus. KopepmenTsl. OTnuuns (GepMEHTOB OT HEOpPraHMYECKUX
KaTaan3aTopoB. benku-akTuBaTopsl U OEIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUI OT pa3InyHbIX (PAKTOPOB.

[lepBUYHBIII  CHHTE3  OpraHMYECKMX  BEIIECTB B  KIeTKe. DOTOCHHTE3. AHOKCUCeHHbIL U OKCUSEHMbIll  homocunmes y
baxkmeputi. Ceemocobuparowjue nuemMeHmol U NUSMeHmyvl peakyuoHHo2o yeumpa. Ponb xiaoporiactoB B mpoiiecce potocuHTe3a. CBeTOBas M TEeMHOBAs
¢dazpl. Domoovixanue, Cz, Cs u CAM-munvr  gpomocunmesa. TlpogykTHBHOCTH (OTOCHHTEe3a. BrusHue pa3nuyHbix (AKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHue HOTOCUHTE3A.

XemocuHTe3. PazHooOpasue OpraHn3MOB-XEMOCHHTETUKOB: HUTpUDUIUpYIOIIUE OakTepuH, >keiae300aKkTepuu, cepoOaKTepuu, BOJOPOJIHBIC
O6akTepun. 3HaUEHUE XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTel OposkeHHS M UX HUCIOJIH30BAHUE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI Kak
00BEKTHI OMOTEXHOJIOTUU U BO30OYIUTENN OOJIE3HEH.
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AspoOHBIE OpraHU3MBI. JTaIbl YHEpreTudeckoro oomena. [logroroBurensHbIi dtamn. ['MHMKoIM3 — GECKUCIOPOIHOE PACHIEIIIICHUE TIIFOKO3HI.

Buonornyeckoe okuciaeHue, WK KJICTOYHOE AbIXaHue. Poib MUTOXOHIpUH B Mpoleccax OMOIOTUYECKOro OKucieHus. Llukinyeckue peakum.
OxkuciurensHoe  ochopwmpoBanue. Juepeuss  memopannozo  epaouenma  npomonos. Cunmes  ATD:  paboma  npomounou  ATD-
cunmaswel. [IpermyniecTBa a3poOHOTO MyTH 0OMEHA BEHIECTB Mmepe aHadpoOHBIM. D(H(HEKTHBHOCTH YHEPTETHUECKOTO OOMEHA.

JleMoHCTpan U

[Moptpetst: JIx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

TaOauibl U CXEMBI: ((CDOTOCI/IHTCS», ((:‘)HepFeTI/I‘IeCKI/Iﬁ O6M€H», «buocuntes 66.]'[1(3)), ((CTpOGHI/IC (I)epMeHTa», «XEMOCHHTE3Y.

O6ODVI[OBaHI/ICI CBETOBOM MHUKPOCKOII, O60py,HOBaHI/Ie JJI1 IPUT'OTOBJICHUA ITOCTOAHHBIX U BPECMCHHBIX MUKPOIIPCIIaApaTOB.

JlaGopaTopHnas padora «/3yuyeHne KaTaIMTHYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIIa3bl HITH KaTajias3bl)».
JlaGopaTopHnas padora «/3yuenne GepMEHTATUBHOTO PACHICIUICHHUS MTEPOKCH/IA BOJIOPO/IA B PACTUTEIILHBIX M JKUBOTHBIX KIETKAX».
JladopaTopnasi pa6ora «CpaBHeHHE NPo1IecCOB (POTOCUHTE3A U XEMOCUHTE3A).

JlaGopaTopnas pa6ora «CpaBHEHHUE MTPOLIECCOB OPOKEHUS U IBIXAaHUSD).

Tema 7. HacieacreeHHass HHOPMALKs U pean3anus eé B KJIeTKe
Peakuuu matpuuHoro cuntesa. [IpuHIMIT KOMIUIEMEHTAPHOCTH B PEAKLUAX MAaTPUUHOTO CUHTe3a. Peanusanus HacieCTBEHHON MH(OpMAIIHIH.
I'enetnueckuii kox, ero cBouWcrtBa. TpaHckpunuuss — wMatpuuHbli  cuHTe3 PHK.  IlpuHmmnel TpaHCKpunuuu: KOMIUIEMEHTapHOCTb,

aHTUIIAPATIIENBHOCT, aCUMMETPUUHOCTh. Co3pesanue mampuynvix PHK 6 sykapuomuueckoii knemxe. Hexooupyiowue PHK.

Tpaucnsus u e€ sranbl. Yuactue TpancrnoptHeix PHK B 6nocunTese Oenka. YcnoBus Ouocuntesa 6enka. KoaupoBanue aMHHOKUCIIOT. PoJib
pubocom B OmocuHTe3e Oernka.
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Coepemennvie npeocmasieHuss o cmpoeHuu 2enog. OpraHuzalus T€HOMa y MPOKAPUOT MU HSYKApUOT. Perymsmuss akTUBHOCTU TEHOB Y
npokapuot. ['mmore3a onepona (®. XKakoo, XK. Mano). Morexynsapuvie mexanusmovl 3Kcnpeccuu eeHos y aykapuom. Ponv xpomamuna 6 pezynayuu
pabomoi 2eenos. Perynsnns 0OMEHHBIX IPOIIECCOB B KieTKe. KieTounslil romeocTas.

Bupycel — HekneTodHble (GOpPMBI KH3HM UM OOmuratHele mapa3uThl. CTpOEHHE TPOCTBIX U CIIOXKHBIX BHPYCOB, PETPOBUPYCOB,
O0akrepuodaros. Kusnennviti yuxn JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6axmepuoghacos. QObpamuas mpaHcKpunyus,
pesepmasa, uHmezpasd.

BupycHslie 3a60eBanus uenoBeka, KUBOTHbIX, pacteHuit. CIINL, COVID-19, conunanbHble 1 MEAUITUHCKHE TPOOIEMBI.

buoungopmamura: unmezpayus u anaius oOonvuwiux maccueos («bigdatay) cmpykmypueix Ouonocuueckux oOanuwvix. Hanomexuonocuu 6
ouonocuu u meouyune. Ilpoepammupyemvle hynxkyuu 6eaxos. Cnocodvl 00cmasku iekapcms.

JleMoHCTpaL U
IMoptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabnuubl u cxembl: «buocunres 6enkay, «I'eHeTnueckuit Ko», «Bupycel», «bakrepuodarm.

IIpakTnyeckas padora «Co3aHre MOJEIN BUPYCA».

Tema 8. JKu3HeHHBIH UKJ KJIETKH

Knerounsri HOUKII, Cro MEpUOAbl U PETYIISIIUS. I/IHTep(I)BBa u muto3. OcobeHHOCTH MponeccoB, NMpPOTCKAOINX B I/IHTCp(I)aBC. IToaroroBka
KJICTKHU K JCJICHUIO. HpCCI/IHTCTI/IquKHﬁ (HOCTMHTOTHHCCKHﬁ), CHUHTETUYECKHUM U MOCTCUHTETUYECKUMN (HpeMI/ITOTI/IquKI/Iﬁ) MEpUOAbI I/IHTCp(I)EBLI.

Martpuunelii  cunres JHK — permmkanusa. Ilpunnuner permmkanmm  JIHK:  xommuieMeHTapHOCTb, IOJIyKOHCEPBAaTUBHBIM  CHUHTES,

a"HTUnapauienbHocTs. Mexanusm pervtnkanuu JJHK. Xpomocomel. Ctpoenne xpomocom. Tenomepsl U TenoMepasa. XpOMOCOMHBIN HA0Op KIETKU —
KapHOTHIL. J{MTUTOMAHBIN U rarionIHbIH Habopsl XpoMocoM. ['oMosoruunbie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.
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Henenue knetkn — MuTo3. CTaauu MUTO3a U MPOUCXOISAIIME B HUX mpouecchl. Tumnbl Muto3a. Kapnokunes u nuTokuHe3. buosorunyeckoe
3HaYEHHE MUTO3A.

PeFYJ'IHI_II/IH MUTOTHUYCCKOI'O IUKJIa KJIICTKH. HporpaMMpreMaﬂ KJIE€TOYHAas THOEIb — aloITo3.

Knerounoe siapo, XpoMOCOMBI, (yHKIIMOHAIIbHAS T€HOMUKA. Mexanusmvl npoaugepayuu, ouppepenyuposxu, cmapenus u cubeiu Kiemok.
«ugposas knemra» — buounghopmamuuecxkue mooenu GYHKYUOHUPOBAHUSA KIEMKU.

JdemMoHcTpauMu

Tabuuipl U cxembl: «KU3HEHHBIN UK KIETKNY, «MuTto3y», «CtpoeHue xpomocom», «Permkarus JJTHK».

O6ODVI[OBaHI/ICZ CBETOBOM MHKPOCKOII, MUKPOIIPCIIapaThbl: «MHUTO3 B KJIETKaX KOpCIIKa JIyKa».

Jlaboparopnasi padora «/3ydeHrne XpOMOCOM Ha FOTOBBIX MUKPOIIPENApATAX ).

Jla6opaTopnasi pa6ora «HabmroeHne MuTo3a B KJIeTKaX KOHUYMKA KOPEIIKa JyKa (Ha FOTOBBIX MUKpOIpENaparax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB
Bbuonorudeckoe pasHooOpasue oprann3MoB. OJHOKIETOUYHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS M KU3IHEACSITETbHOCTH OHOKIETOYHBIX OpPraHM3MOB. bakTepuu, apxeu, OJHOKIETOYHBbIC TPHOBI, OJHOKJIETOYHBIE
BOJIOPOCIIH, IpyTue MPOTUCTHI. KoloHMaIbHbIE OPraHU3MBI.

B3anmocBs3b yacTell MHOTOKIIETOYHOTO opranusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB. OpFaHI/ISM KakK enuHoe 11eytoe. I 'omeocTas.

Tkanu pacreHuid. TumNbl pacTUTENBHBIX TKaHEl: oOpa3oBaTelibHasA, MOKPOBHAs, IMPOBOJAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH
CTpoeHus, PYHKITHI U pacroNoKeHNs TKaHEeH B opraHax pacTEeHUH.
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TkaHu XUBOTHBIX M YEJOBEKa. THUIBI >KUBOTHBIX TKAHECH: SIUTCIMAaIbHAsA, COCAUHUTCIIbHAA, MBINICYHAsA, HCPBHAas. OcobeHnHoCTH CTPOCHUA,
(bYHKHPIfI 1 pacCIiOoJIOXKCHUSA TKaHEH B opraHax >XMBOTHBIX W YCJIOBCKaA.

Opranbl. BereratuBHbIe U TeHEpATHBHBIC OpraHbl pacTeHUid. OpraHbl U CUCTEMBI OPTaHOB KUBOTHBIX U YenoBeka. DyHKIMHM OPraHOB M CUCTEM
OpraHoB.

Onopa tena opranu3zMoB. Kapkac pactenuil. CkeneTbl 0JJHOKJIETOUYHBIX U MHOI'OKJIETOUHBIX JKMBOTHBIX. HapyXHbIi U BHYTPEHHUH CKEJeT.
CrpoeHue U TUIIBI COEUHEHUSI KOCTEH.

I[BI/DKCHI/IG OpTraHnu3MoOB. I[BI/DKCHI/IG OIHOKJICTOYHBIX OpPIraHU3MOB: aMé6OI/I[[HO€, KT'YTUKOBOC, PCCHHUYHOC. I[BI/DKGHI/Ie MHOTOKJICTOYHBIX
pacTeHMil: TPOIM3MbI M HACTHH. J[BHI)KEHHE MHOTOKJICTOYHBIX JKUBOTHBIX M UEJIOBEKA: MbIlIeyHas cuctema. Peduiekc. CKeNeTHBIC MBIIIIBI U WX
paborta.

ITuranue OpraHu3MoOB. HOFJIOHIGHI/IG BOJBI, YIJICKUCIIOI'O Iada 1 MUHCPAJIbHBIX BCUICCTB PACTCHUAMMU. ITuTanue >XKUBOTHEBIX. BHYTpI/IHOJIOCTHOG
U BHYTPUKIIETOUHOE nuIleBapeHue. lIuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHENBl NUIIEBAPUTENIBHOIO TpakTa. lIuineBapuTeNbHBIE KENE3bl.
[InmeBapuTenpHas CUCTEMa YEIOBEKa.

Heixanue opranusmoB. Jlpixanue pacteHui. [lpixanue >xuBOTHBIX. Juddy3us ra3oB uepe3 MOBEPXHOCTh KieTKU. KoXKHOE HnbIxaHHeE.
JlpixaTenpHas moBepXHOCTh. JKabepHoe W NEroyHoe abixaHue. [[pIXxaHWe TMO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIIOIMOHHOE YCIIOKHEHUE
CTPOEHUS JIETKUX NTO3BOHOYHBIX KUBOTHBIX. JlpIXaTenbHas cucremMa yenoBeka. MexaHu3M BEHTUIILMY JIETKUX Y ITULL U MIIEKONIUTAOuX. Perynsamus
neixaHus. J{prxarenbHbie 00bEMBI.

TpaHcnopT BelECTB Yy OpraHu3MOB. TpaHCIOPTHBIE CUCTEMbI pacTE€HHUU. TpaHCHOpPT BEIIECTB Yy KUBOTHBIX. KpoBEHOCHas cucrtemMa u eé
opranbl. KpoBeHocHas cucTeMa MO3BOHOYHBIX JKHBOTHBIX M 4YeloBeka. Cepjie, KpOBEHOCHBIE COCYAbl M KpoBb. Kpyru KpoBooOpaiieHus.
DBOJTIOIIMOHHBIE YCIIOKHEHUS CTPOSHUSI KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX. PaboTa cep/iia u e€ perynsius.

Beinenenne y oprann3moB. Beijenenve y pacrenuil. Boinenenue y :)kuBOTHbIX. COKpaTUTENbHBIE BaKyoJd. OpraHbl BbaelIeHUs. OuibTpanys,
ceKkpelus U 00paTHOE BCaChbIBAHUE KAaK MEXaHMU3MbI paOOThl OpraHoB BbleneHus. CBA3b MOJOCTH Tella C KPOBEHOCHOW U BBIICIMTEIBHON CHCTEMaMHU.

Brinenenue y mo3BOHOYHBIX KUBOTHBIX U uenoBeka. [louku. Ctpoenue u ¢pyHKinonnpoBanue Hedpora. OOpa3oBaHnEe MOYH Y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKIETOYHBIX OpraHu3moB. Cropbl OakTepuil M IUCTHI MPOCTEHINMX. 3aliuTa y MHOTOKJIETOYHBIX
pactenunii. Kyrukymna. Cpeactsa macCUBHOM M XMMUYECKOM 3a1UThl. OUTOHIIHIBI.
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3ammuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TPOM3BOAHBIC. 3alluTa OpraHu3Ma OT Oosie3Hed. MIMMyHHas cucTeMa 4eoBeKa.
Kierounslii U TyMOpaJbHBIH WMMYHUTET. BpOXIEHHBIH M NPUOOPETEHHBIM CHenuUUECKHi HWMMYHHTET. Teopusi KJIOHAJIbHO-CEICKTHBHOTO
ummynurera (II. Opmux, ®. M. bepner, C. ToneraBa). BocmamutenbHble OTBETHl OpPraHu3MoB. Posib BpOXXKJIEHHOTO MMMYHHUTETa B Pa3BUTHU
CUCTEMHBIX 3a00JIeBaHU.

Pa3apaxxuMocTe U peryysanus y opraHu3MoB. Pa3zpaXMMOCTh y OJIHOKJIETOYHBIX OpraHu3MoB. Takcucbl. Pa3npaxuMocTe U perynsuus y
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepsHnas cuctema u pediekTopHast peryisinus y >KuBOTHbIX. HepBHas cuctema u e€ oT/ebl. DBOJIIOUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y KHBOTHBIX. OT/IEJIbI TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediekc u pednexropHas ayra. besycioBHbIe U YCIOBHBIE pe(IIEKCHI.

I'ymopasibHas peryisinus M SHAOKPUHHAs CUCTEMa JXKUBOTHBIX M 4eloBeKa. JKene3bl SHAOKPUHHOW CHCTEMBI M HMX TOpMOHBL /[lelicTBhe
rOPMOHOB. B3auMocBsA3b HEPBHOH U SHIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cucrema.

JdeMoHcTpannn
[Toprpert: . II. 11aBnos.

Tabmuubl u cxembl: «OTHOKIETOYHBIE BOJOPOCINY, «MHOTOKIETOUHbIe Bomopocin», «bakrepumn», «lIpocreitmmey, «OpraHbl BETKOBBIX
pacteHuil», «CuCTeMbl OpPraHOB IO3BOHOYHBIX XHBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIX», «TkaHu pacTeHuit», «KopHeBble cCHCTEMBI»,
«Ctpoenne crebnsy», «CTpoeHHe TUCTOBOM MiIacTHHKM», « TkaHU *KMBOTHBIX», «Ckener denoBekay, «llumeBaputensHas cucremay», «KpoBeHOCHas
cucremMay, «JlpixatenpHas cuctemay», «HepBHas cuctemay, «Koxa», «MpbliiedHas cucremay, «BbiienurenbHas cucremMay, « JHAOKPHHHAS CHCTEMay,
«Ctpoenue MpImis», «MMMmyanTeTy, «KumedHomnonocTHeie», «CxemMa NMUTaHUS pacTeHHit», «KpoBEHOCHBIE CHCTEMBI TTO3BOHOUYHBIX JKUBOTHBIXY,
«Ctpoenue ruaps», «CTpoeHue IulaHapun», «BHyTpeHHee cTpoeHHe J0Xk/1eBOro uepss», «HepBHas cucrema peid», «HepBHas cuctema JISTYLIKN»,
«HepBHast cuctema mnpecMbikarommxcsi», «HepBHas cucrema mnruiy, «HepBHas cuctema mitekonuraronmx», «HepBHas cuctema denoBekay,
«Pedaexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPENaparbl OJHOKJIETOYHBIX OPraHHU3MOB, MUKPOIIpPENaparhl TKaHEW, PaKOBHHBI MOJUIIOCKOB,
KOJUIEKIIUM HACEKOMBIX, HIJIOKOXKUX, >KHUBBIE SK3EMIUIIPbl KOMHATHBIX DPACTEHUH, repOapuy pacTEeHUIl pa3HBIX OT/AENOB, BJIaXKHbIE IpernapaThl
KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOUHBIX KHBOTHBIX, CKEJIET 4elloBeKa, 000OpYyJIOBaHUE Il IEMOHCTPAIMN MOYBEHHOTO U
BO3JYIIHOTO MHUTAHMSI PAacTEHU, pacllelyieHusl Kpaxmajia u OelkoB moj JeilcTBueM (epMEHTOB, 000pyAOBaHUE Ul JEMOHCTPALMU OMBITOB IO
U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHNU3Ma JIbIXaTECJIbHBIX ABUKCHUHN, MOJEIIN FOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.
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JlabopaTopnas padora «/3yueHne TKaHEN paCTEHUI.
Jlaboparopnasi padora «/3yuyeHne TKaHel JKUBOTHBIX.

Jlaboparopnasi padora «/3ydyeHne opraHoB IBETKOBOT'O PACTCHUSI.

Tema 10. Pa3MHoKeHMe 1 pa3BUTHE OPTaHNU3MOB

@opMbl pa3MHOKEHMsI OpraHM3MOB: Oecrosioe (BKJIOYas BereraTMBHOE) W IoJoBoe. Buabsl 6ecrosioro pasMHOXKEHHS: IOYKOBAHMUE,
cropyJsanus, pparMeHTanus, KIOHUPOBAHHUE.

[TonoBoe pasmuHoxxkenue. I[lomoBeie kieTku, wim rametsl. Meio3. Craguum wmeiioza. IloBegenue xpomocom B wMmeito3e. Kpoccunrosep.
buonoruueckuii cMbpICI Meii03a U MOJIOBOTO Tpoiiecca. Melo3 U ero MecTo B )KU3HEHHOM ITUKJIE OPraHU3MOB.

HpeI[SapOI[HI_HCBOG pa3BUTHUC. I'amertorenes Y KUBOTHBIX. ITonoBbie KeEIE3HI. O6p830BaHI/Ie " Ppa3BUTUC TTOJIOBBIX KIJIETOK. CHepMaTOFCHGB u
OOI'CHE3. CTpOCHI/Ie IIOJIOBBIX KJICTOK.

OHJ'IO,I[OTBOpeHI/Ie n 3M6pI/IOHaHBHOC Pa3BUTHUC ) KUBOTHLIX. CnocoObl OINIOAOTBOPCHUS: HAPYKHOC, BHYTPCHHCC. HapTeHoreHe3.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DOMOPUONIOTHsS — Hayka O Pa3BUTUU OPTaHU3MOB. Mopghozene3 — 00HA U3 21ABHLIX
npobnem amopuonoeuu. Konyenyus mopghozcenos u mooenu mopgocenesa. Cranuu sMOpHOreHe3a KUBOTHBIX (Ha MpuMepe JsArymkH). Jpooienue.
Tunel npobnenus. Jemepmunuposannoe u Hedepmunuposanrnoe opooaenue. bracmyna, munvt 6aacmyn. OCOOEHHOCTH APOOIIEHUS MIICKONUTAIOIINX.
3apojpiieBble JTUCTKHU (TacTPyJIALMs). 3akiaJKka OpraHOB M TKaHEW W3 3apOJBIIICBBHIX JMCTKOB. B3anMHOE BIHSHUE YacTel pa3BUBAIOIIETOCS
3apojiblia (AMOpUOHANBbHAS WHAYKINA). 3aKiIaIKa IJIaHa CTPOCHHUS YKHBOTHOTO KaK Pe3y/lbTaT UEPAPXUUECKUX B3aHMMOJICHCTBHI reHOB. BnusHue Ha
AMOPHOHAIIEHOE PA3BUTHE PA3THUHBIX (PAKTOPOB OKPYKAFOIIEH CpPEIbI.

Poct u pasButue xuBoTHBIX. [TocTamMOpronanbHblil nepuoa. [Ipsmoe u HenpsiMoe pa3BuTHe. Pazputue ¢ meramopdo3oM y 6€Cri03BOHOUHBIX U
IT03BOHOYHBIX KMBOTHBIX. bHOJIOrMYeckoe 3Ha4eHHE MPSAMOrO0 W HEMPSIMOTO PAa3BUTHsI, UX PACIpPOCTPAHEHHE B Npupoje. Tumbl pocTa >KMBOTHBIX.
@akTopbl peryasuuu pocTa >KUBOTHBIX M yenoBeka. CTaauM MOCTAIMOPHOHAIBHOTO PAa3BUTHUSA y KMUBOTHBIX M 4yenoBeka. Ilepmonsl oHTOreHesa
yenoBeka. CTapeHue u cMepTh Kak OMOJIOTHYECKUE ITPOLIECCHI.
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Pa3smuoxeHue u pazButue pacteHuid. ['amerodut u ciopodut. Meiio3 B KU3HEHHOM IHKIJIE pacTeHuit. OOpa3oBaHUe Crop B Ipoliecce Meio3sa.
I'amerorene3 y pacrenuil. OIUIOAOTBOpEHHE U DPAa3BUTHE PACTUTENBHBIX OpPraHU3MOB. J[BOIIHOE OIUIOAOTBOPEHHE Yy LBETKOBBIX PACTCHHIA.
OOpazoBaHue M pa3BUTHE CEMECHH.

MexaHu3Mbl peryJisiiui OHTOr€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpan U

IMoptpetst: C. I'. Hapamun, X. [lIneman.

Tabuunpl U cxembl: «BereraTuBHOE pa3MHOXKeHUE», « MBI OECIONIOro pa3MHOKEHHUs», «Pa3MHOXEHUE XJIaMHUJIOMOHAb», «Pa3MHOXEeHHE
9BIJICHBDY, «Pa3sMHOXeHue Tuapely», «Meio3», «Xpomocomely, «l'amerorenesy», «CTpoeHHE SHUIEKICTKA M criepMaTo3ouaay, «OCHOBHBIE CTaIUU
oHTOreHesa», «lIpsmoe u Hempsimoe pasButrue», «Pa3Butue wMailckoro »xyka», «Pa3Butue capanum», «Pa3zButue mnsarymku», «JlBoitHOe

OTUIOZOTBOPEHUE y LBETKOBBIX pacTeHui», «CTpoeHue CeMsiH OJHOJOJIBHBIX M JIBYJOJIBHBIX PAacTeHU», «KU3HEHHBIM HUKJI MOPCKON KaIlyCThI»,
«OKu3HEeHHbIN UK MXay, «KU3HEHHBIN UK MATOPOTHUKAY, <« KU3HEHHBIN ITUKI COCHBI.

O6ODVI[OBaHI/ICZ CBETOBOM MHUKPOCKOII, MUKPOIIPpCIIapaThbl HﬁHeKHCTOK H CIICpMAaTO30M 0B, MOJICJIb «HI/IKJ'I Pa3BUTHA JIATYIIKID).

JladopaTropnasi padora «/3ydeHne CTpOCHHsI OJOBBIX KJIIETOK Ha TOTOBBIX MUKPOIPEIIapaTaxy.
IIpakTuyeckasi pa6ora «BpIsBIEHNE TPU3HAKOB CXO/CTBA 3apOABIIIEH TO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTopnasi pa6ora «CTpoeHHEe OPraHOB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U MI3MEHYHMBOCTH OPraHU3MOB
Vcropus CTaHOBIIEHUS M Pa3BUTHUSA T'€HETHKH Kak Hayku. Pabotel I'. Menpgens, I'. ne ®pusa, T. Moprana. Posb oTedecTBEHHBIX YYEHBIX B

paszButun renetuku. Pabotel H. K. Konbuosa, H. W. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.
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OCHOBHBIE TEHETUYECKHUE MOHATHS U CHMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUIENIbHBIE TE€HBI, aIbTCPHATUBHBIC IPU3HAKH, IOMUHAHTHBIN U
peLieCCUBHBIN IIPU3HAK, FTOMO3UI0Ta, TE€TEPO3UT0Ta, YUCTas JIMHUSA, THOPUIbI, reHOTUl, peHoTUIl. OCHOBHBIE METObl T€HETHUKHU: THOPHUI0JIOTHYECKUH,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKU.

JleMoHCTpanuu

[optpertst: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H. benozepckuit, I'. /I. Kapnieuenko, FO. A. ®ununyeHko,
H. B. Tumodees-PecoBckui.

Tabmuiel U cxeMbl: «MeTOoIbI TCHETHKIY, «CXEMBI CKPEITUBAHUS.

JlaGopaTopHnas padora «/[pozoduia kak 00BEKT FTeHETUIECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. [lepBblil 3akoH Menaens — 3akoH einHooOpa3usi THOPUIOB MepBoro nokojeHus. [IpaBuno foMUHUPOBaHHUS.
Bropoii 3akon MeHens — 3aK0H paciieryieHus Mpu3HakoB. [{uTomornueckie 0CHOBBI MOHOTHOPHIHOTO CKPEIIMBaHU. [ MTIOTe3a YMCTOTHI TaMET.

Ananusupyroiee ckperiuBanue. [I[poMexxyTouHbIi XapakTep HacleqoBaHus. Pacienienie npu3HakoB MPU HEMOJIHOM JOMHUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tperuid 3akoH MeHzaens — 3aKOH HE3aBHCHMOIO Hacl€[OBAaHMs MPU3HAKOB. lluTonormueckue OCHOBBI
JUTUOPUIHOTO CKPEIMBAHHUSL.

CL[CHJ'ICHHOC HaCJICAOBAaHHUC IIPU3HAKOB. Pa6oter T. MopraHa. CI_ICH.HCHHOC HACJICAOBAHUC T'CHOB, HAPYHICHUC CLCIJICHUSA MCKAY I'CHAMMH.
XpOMOCOMHaH TCOpHUA HACICACTBCHHOCTH.

I'eneruka nosa. XpoMOCOMHBIM MEXaHU3M OINPEAEIEHUS 10Ja. AYyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIl U reTeporaMeTHbIN MOJ.
['enernyeckas CTpykTypa MOJIOBBIX XpoMocoM. HacnenoBanre npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.
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I'enoTun kak uenoctHas cucrtema. l[lnedoTponus — MHOXKECTBEHHOE JeHCTBME TeHa. MHOKECTBEHHBIN asuienu3M. BiaummogelcTBue
HeaJuIeNIbHBIX TeHOB. KoMriemenTapHocTh. Dnuctas. [Tomumepus.

['eneTHueckuil KOHTPOJb Pa3BUTHUSI PACTEHUM, )KUBOTHBIX M YEJIOBEKA, a Takke (PU3MOJOTMYECKUX IMPOLECCOB, NOBEJCHUS M KOTHUTHBHBIX
¢bynkuuid. 'eHeTHyeckre MeXaHU3Mbl CUMOHOT€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35SUH — MapasuT» U «XO03IUH — MHUKpoOuom». I'eHeTnyeckue
aCIIEKThl KOHTPOJIS M U3MEHEHHsI HAaCJIeICTBEHHOW NH(POPMALIMU B IIOKOJECHUSX KJIETOK U OPraHU3MOB.

JemMoHCcTpauMu

IToptpetst: I'. Menaens, T. Mopras.

Tabmuubl u cxewmbl: «IlepBerii 1 BTOpO 3akoHBI Mennaens», «Tpernii 3akoH Menupemns», «AHaTU3Upyollee cKpemuBanuey, «HemomHnoe

noMUHUpOoBaHUuE», «CILEMIeHHOe HacleI0BaHhe MPU3HAKOB Yy Apo3oduiby, «l'eHetnka monay, «Kapuotun denoBekay, «Kapuotun Apo30¢puiby»,
«Kapuorun ntuub», « MHOKECTBEHHbBIN AJJIENU3M», «B3anmMoneiicTBHE r€HOBY.

OO6opynoBaHue: MOAENIb JJIS IEMOHCTPALMH 3aKOHOB €MHO00pa3us rMOpHI0B MEPBOTO MOKOJCHUS M PACIICIUICHHUS IPU3HAKOB, MOJIEINb IS
JEMOHCTpALMM 3aKOHA HE3aBUCHMOI'O HACJEJ0BaHMs IPU3HAKOB, MOJEIb JUIsl JAEMOHCTPALMU CLEIUICHHOIO HAclelI0BaHMs IPU3HAKOB, CBETOBOMU
MHUKPOCKOII, MUKponpenapaT: «/po3odpunay.

IpakTnyeckas padora «/3ydeHue pe3ybTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PHIIBD).

IpakTnyeckas padora «/3ydeHue pe3ynbTaToOB AUTHOPUIHOTO CKPELIUBAHUS Y APO3O(PUITBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYMBOCTH

BzauMmonelicTBue renotumna u CpCabl Ipru (I)OpMI/IpOBaHI/II/I (I)CHOTI/IHa. HM3MeH4YHBOCTh IIPpU3HAKOB. KauecTBeHHBIC U KOJIUUYECTBCHHEIC IIpHU3HAKH.
Buael H13MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJICACTBEHHAS.

MoudukaonHass H3MEeHYMBOCTb. Ponb cpeasl B (GOpMHpPOBaHMM MOIUGPUKAIMOHHONW HW3MEHYMBOCTH. Hopma peakuuu mpu3HaKa.
Bapuanuonnslii psg u Bapuaronsas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKALMOHHON N3MEHYUBOCTH.
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I'eHoTHIIMUeCcKass M3MEHYMBOCTL. CBOMCTBA T'€HOTHIMYECKOM HM3MEHYMBOCTH. BHIBI T€HOTUIMHMYECKOW HM3MEHYMBOCTH: KOMOWHATHBHAs,
MyTaIMOHHAsI.

KoMOnHaTHBHAs U3MEHUYMBOCThL. Meii03 U 1010BOM Imponecc — 0CHOBaA KOMOMHATHUBHON H3MEHYMBOCTH. P0OIb KOMOMHATHBHOM U3MEHUYMBOCTH B
CO3aHNHU IT'CHETHUYCCKOI'O pa3H006pa3H;1 B IIpe€Jciiax OJHOIO BUAA.

MyTtanuonHasi U3MEHYMBOCTb. BUJIbI MyTaluii: reHHbIe, XpOMOCOMHbIE, TeHOMHbIe. CIIOHTaHHBIE U UHAYLIHUPOBAHHBIE MyTalluu. SiepHbie U
nurToruiazMatuyeckue Mmyranuu. ComaTU4eckue M 1mojoBbie MyTauu. [[puunHbl BOSHUKHOBEHUSI MyTalluii. MyTareHbl U UX BIUSHUAE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Ipoliecca. 3aKOH TOMOJOTMYECKHX pAI0oB B HaciencTBeHHoW usmeHuuBoctu (H.W. BaBuiioB). Buesnepnas

U3MCHYHBOCTDb U HACJICACTBCHHOCTbD.

Dnueenemurka u INUSeHOMUKA, pOJlb ISNUCEHEMUUYECKUX qbalcmopoe 6 HACNeO0B8AHUU U UBMEHYUBOCU qbenomunuueczmx NpUu3HaKoe y
OP2AHUIMOB.

JdeMoHcTpannn
[Toprpetst: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuupl ¥ cxeMbl: «Buasl  u3mMeHYHBOCTHY, «MoaudukaimoHHass HW3MEHUYHMBOCTh», «KoMOWHATHBHAs M3MEHYUBOCTHY», «Meilo3y,
«OmnonotrBopeHuey, «I eHeTnueckue 3a00aeBaHus YeaoBekay, «Buabl MmyTaruiiy.

Ob6opynoBaHue: KUBbIE U TepOapHbIC SK3EMIUIAPbl KOMHATHBIX pPacTeHHUH, pUCYHKH ((oTorpadum) *KUBOTHBIX C Ppa3IMYHBIMU BHUJAMHU
M3MEHUYUBOCTH.

JlabopaTopnasi padora «/ccnenoBaHue 3aKkOHOMEpPHOCTEH MOAM(PUKAIMOHHON H3MEHUMBOCTH. llocTpoeHne BapHalMOHHOTO psAa U
BAPUALIMOHHON KPUBOI».

IMpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOMpENapaTax)m».

Tema 14. I'eHeTuKa YejioBeKa
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Kapuotun wuyenoBexka. MexayHaponHas TMporpaMMa HCCIEIOBaHUS TeHOMa 4YejloBeka. MeToapl H3y4YeHHs] TEHETUKU 4YellOBeKa:
reHEaJOTUYEeCKHUi, OJIM3HELOBbIM, UTOTeHETUYECKUN, MOMYISIUOHHO-CTATUCTUYECKUN, MOJIEKYIspHO-TeHeTndeckuil. COBpeMEHHOE OIpe/ieieHHe
TCHOTHIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHME, TEHOTUIIMPOBAHUE, B TOM uHcie ¢ nmomoulbio [11[P-ananmu3a. HacnencTBennbie 3a001eBaHus YeTOBEKa.
I'ennble 1 XpoMocoMHble OoJie3HH uYenoBeka. boje3Hu ¢ HaclneACTBEHHOM MPeapachojOKEHHOCThIO. 3HAueHHWE MEAMIMHCKOW T€HETUKH B
MPEAOTBPALICHUN M JICUEHUM TEeHETHMYECKUX 3a00JieBaHMM uyesoBeka. MenuKo-reHeThuueckoe KoHcyiabTupoBaHue. CtBoiioBble KieTkU. [loHsiThe
«TE€HETHYECKOT0 TPy3ay. ITUYECKUE aCIIeKThl HCCIEA0BaHUN B 00JaCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl MOBBIIICHHONW YYBCTBUTEIHLHOCTH YEJIOBEKAa K (DHM3MUECKOMY M XHMUYECKOMY 3arpsi3HEHUIO OKPYXKAloIIel cpeibl.
['eneTnyeckast mpeapaconoKEHHOCTh YeJIOBEKa K ATOJIOTHSIM.

JleMoHCTpaLuu

TaOauibl U CXEMBI: ((KapI/IOTI/IH YCJIIOBCKA», «MeTtoasl HU3YUCHUS I'CHCTUKU YCIIOBCKA», «["enernyeckue 3a001eBaHNs YETOBEKAY.

IIpakTuyeckasi padora «CocTaBieHUEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Centekuusi OpraHu3MoB

JlomecTukanus u cenexuus. 3apoxaeHue celekuuu u gomectukanuu. Yuenue H. V. BaBunosa o LleHTpax mpoHCcXoXAeHUSI U MHOT000pa3us
KYJIBbTYPHBIX pacTeHHMU. PoJIb celekuy B CO3JaHUM COPTOB PAacTEHUI M MOPOJ KUBOTHBIX. CopT, mopoja, mraMM. 3aKOH T'OMOJIOTHYECKUX PSIIOB B
HacyencTBeHHoW n3meHunBoctu H. 1. BaBunosa, ero 3naueHue AJis CENEKIIMOHHON pabOThI.

Metonapl cenekimoHHOW padoThl. MIcKycCcTBeHHBIM OTOOP: MACCOBBIM M WHIWBHUAYAIbHBIA. DTarbl KOMOWMHAIIMOHHOW ceNleKiuu. Vcneiranue
MIPOU3BOIUTENEH TIO TOTOMCTBY. OTOOP MO TEHOTHITY C MTOMOIIIBIO OIIEHKU ()EHOTUIIA TOTOMCTBA M OTOOP M0 TeHOTHITY ¢ IToMolsio aHanmm3a JJHK.

I/ICKYCCTBCHHHﬁ MYyTarc¢He3 KakK MCTO/ CEJNIeKIIMOHHOMN pa6OTBI. PagnalimoHHBIE M XUMHUYECKUM MYTarc¢He3 KakK HCTOYHHK MYTaI_[I/Iﬁ y

KYIbTYpPHBIX (opM opraHu3zMoB. lcrnosib3oBaHHME T€HOMHOIO peAakTUPOBaHUS U MeTo/0B pekomMOuHaHTHBIX JIHK mis monydeHus: MCXomaHOro
Marepuaa JUisl CEJICKIUU.
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[Tonyuenune mnonumaounoB. BHyrpuBumoBas rulOpuauszanus. biIM3kopoACTBEHHOE CKpeniuBaHue, wWid UHOpunuHr. HeponacTBeHHoe
CKpelllMBaHue, UK ayTOpuauHr. ['etepo3uc u ero nmpuyuHsl. Vcnonb3oBanue rerepo3uca B cenekiuu. Otaanénnas rubpuauzanus. [Ipeononenue
OecrioInst MEXBHUIOBBIX THOPHIOB. JIOCTHIKEHUS CENIEKIIMA PACTCHHUN U )KUBOTHBIX. «3e1éHAs peBOnIOYUsY.

CoxpaHeHue W M3y4eHHE T€HETUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHUN M UX AWKHUX POJUYEH JUIS CO3/aHUS HOBBIX COPTOB M THOPHIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIBTYD. M3yuenue, coxpanenue u YnpaeieHue 2eHemudecKuMu pecypcamu CenrbCKOXO3AUCTEEHHbIX U NPOMbICIO8bIX
JHCUBOMHBIX 6 YENAX YIVUULEHUS CYUWEeCmEYIOWUX U CO30aHUSA HOBbIX NOPOO, TUHUL U KPOCCOB, 8 MOM YUCIe C NPUMEHEHUEM COBPEMEHHbIX Memooo6
HAYYHBIX UCCTIE008AHULL, NEPEO0BbIX UOell U NEPCHEKMUBHBIX MEXHOIO2UL.

JdeMoHcTpannn

[optpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykssinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmuubt u cxembl: «LIeHTPBI TIPOUCXOXKACHUS U MHOTOOOPa3Hs KYJIbTYPHBIX PACTCHHI», «3aKOH TOMOJIOTHYECKHX PSAJOB B HACIEICTBEHHOM
U3MEHYHUBOCTUY, «MeTobl cenekuumn», «OTnanéunas rudbpuauzanusy», «Myrtareses».

JlabopaTopnasi pa6ora «l3y4ueHne cOpTOB KyJIbTYypHBIX PACTEHUI U NTOPOJ JOMAIIHUX )KUBOTHBIX).
JlabopaTropnasi padora «/3ydyeHrne METOZI0B CEJIEKIIUN PACTEHUI.
IIpakTuyeckas padora «IIpuBuBKa pacTeHUIN.

IOkckypcusi KOCHOBHbIE METOJbl M JOCTHUKEHHUS CEJIEKLIMU PACTEeHHM M JKMBOTHBIX (Ha CENEKIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epmy,
COPTOUCIIBITATEIbHBIA YUACTOK, B TEIUIMYHOE XO35CTBO, B J1a00OpaTOPHIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BMoTEeXHOJ0OrUsl U CHHTETHYECKAS OUOJIOTUA
OOBeKTHI, UCMOIb3yeMble B OMOTEXHOJIIOTUH, — KJIETOYHBIE U TKAHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaauliioHHAas

OMOTCXHOJIOT U XHG6OH€‘-I€HI/IC, MMOJIy4YCHHC KHCJIOMOJIOYHBIX MMPOAYKTOB, BHUHOACIIUC. MI/IKpO6I/IOHOFI/I“ICCKI/II71 CHHTC3. OOBEKTHI
MI/IKpO6I/IOJ'IOFI/ILIeCKI/IX TEXHOJIOTHiA. HpOI/ISBOJICTBO 6en1<a, AMUHOKUCJIIOT U BUTAMHHOB.
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CO3ILaHI/Ie TEXHOJIOTUM 1 HHCTPYMCHTOB LECJICHAIIPABICHHOI'O USMCHCHHA U KOHCTPYHUPOBAHHA T'CHOMOB C ICJIBIO IMOJIYYCHHUA OPraHu3MOB U UX
KOMITOHCHTOB, COACPKAIIMX HE BCTPCUAIOIIHUECA B IIPUPOAC OMOCHHTETHYECKHE IIyTH.

Knerounas umxenepus. Meroabl KylIbTypbl KJIETOK M TKaHedl pacTeHHil u >kuBOTHBIX. Kpuobanku. Comaruueckass ruOpuauzanus u
coMaTH4YeCKHil 3MOpuoreHe3. lcmonb3oBaHue TalUIOWAOB B CEJICKIMHM pacTeHuil. [lonyuenue MOHOKIOHANbHBIX aHmumen. Hcnonv3osanue
MOHOKJIOHANbHBIX U NOJIUKIOHATIbHBIX aHmumen 6 Mmeduyune. VICKycCTBEHHOE OILIOOTBOpeHHE. PeKOHCTpyKuMs SIMIIEKIETOK U KJIOHHPOBAaHUE
KUBOTHBIX. MeETO TpaHCIUIAHTAllMK sAep KIETOK. TexHonocuu  0300posieHus, KyIbMUSUPOBAHUs U MUKPOKIOHANIbHO20 — PA3ZMHONMCEHUs
CeNbCKOXO03AUCMBEHHBIX KVIbMYP.

XpoMocoMHas U TeHHas MHKeHepHs. VIcKycCcTBEeHHBIM cuHTe3 TeHa u KoHcTpyupoBaHue pekoMOmHaHTHbIX [IHK. Cozoanue mpanceennwvix
opeanu3mos. JIoCTUKeHUs ¥ MePCIEKTUBBI XPOMOCOMHOM U TeHHON MH)KEHEPHUH. DKOJIOTHYECKHE U ATHUYECKHUE MTPOOIeMbl T€HHOW WHKEHEPUH.

Menununckue onorexnosorun. [locrreHomuas mudporas meauimaa. [1IP-1rnarnocTuka. MeTtaboJIOMHBIN aHAIM3, TCHOLICHTPUYSCKUN aHAJN3
MpOTEeOMa 4YeJIOBEKa JUIsl OLIEHKH COCTOSIHUSI €Tr0 370pOBbs. Vcrosb3oBaHue CTBOJIOBBIX KIIETOK. TapreTHas Tepanus paka. 3D-OuouHkeHepus aJis
pa3paboTku (yHIAaMEHTAIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHM, CO3JaHUsl KOMIUIEKCHBIX TKAaHEH COYETaHHMEM TEXHOJOTUH TpEXMEPHOTO

OWonpuHTHUHTA U cKa PO AMHTA JIJIsT PEIICHUS 3a/1a4 TICPCOHATTM3UPOBAHHON MEIUIIUHEI.

CoznlaHue BEKTOPHBIX BaKIMH C LENbI0 oOecreueHuss KOMOMHUPOBAHHOM 3amuThl OoT Bo3Oynuteneidr OPBU, ycraHoBieHHe MOJIEKYISIPHBIX
MexaHu3MoB (pyHkimonupoBanus PHK-conepxamux BUpycoB, BBI3BIBAIOIIUX 0CO00 OMacHbIe 3a00JIeBaHUS YEJIOBEKa U KUBOTHBIX.

JleMoHCTpan U

Ta6n1/1ur,1 u cxeMbl: «Vcmonp30BaHne MHUKPOOPTaHU3MOB B ITPOMBIIIJICHHOM ITPOU3BOJICTBEC), «Knerounas HUHXXCHCPUA», «I'ennas HWHXKXCHCPUS».

JlaGopaTopnasi pa6ora «l3yueHne o0beKTOB OMOTEXHOIOTHM.
IIpakTuyeckasi padora «llosydeHrne MOJTOYHOKHUCIIBIX POIYKTOB.

BKCKprI/Iﬂ «buoTexHoJIorus — BayKHEUIIIast MMPOU3BOAUTCIIbHAA CUJIa COBPEMCHHOCTHU (Ha OMOTEXHOJIOTHYECKOE HpOI/I3BO)1CTBO)».
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11 KJIACC

Tema 1. 3apo:xkaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPeICTABJICHNH B 0HOJIOTHHI
OpomonnonHas teopust Y. lapsuna. [Ipennocsuiki BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4yHas AestenbHocTh Y. JlapBuHa.

I[BI/DKYIIII/IG CHUJIBbI 3BOJIIOIIMU BHUIO0B IIO 4. I[apBI/IHy (BI)ICOKaH HHTCHCHUBHOCTb PAa3MHOKCHHA OPraHM3MOB, HACJICACTBCHHAA W3MCHYUBOCTD,
00opn0a 3a CyIecTBOBaHUE, €CTECTBCHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunrernyecko Teopun sBomonuu (CTI). Helitpanbaas Teopust sBosmoruu. CoBpeMeHHas HBOJIIOIMOHHAST OMOoJIoTHs. 3HAaUCHHE
ABOJIIOIMOHHON TEOPUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KApTUHBI MHpA.

JdeMoHcTpanumn

[optpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Kroswse, Y. lapsun, C. C. YerBepuxon, 1. U. lImansrayses,
Jx. Xonneiin, /1. K. benses.

Tabmuiel u cxeMbl: «Cucrema xuBoit mpupossl (o K. JInnuerw)y», «JlectHuna xxuBbix cyiects (1o Jlamapky)», «Mexanusm GpopMupoBaHUs
MIPUCTIOCOOJICHUH Y pacTeHU U )KUBOTHBIX (110 Jlamapky)y», «Kaprta-cxema mapmipyta myterectBus Y. Japsunay, «Haxogku Y. HapsuHay, «Dopmbl
00pnOBI 3a cymecTBoBaHue», «llopomsl romybeit», «MHoroo0pasue KynbTypHBIX (QopM KamycTb», «[loponabl moMamHMX KUBOTHBIX», «Cxema
oOpazoBanusi HOBBIX BUIOB (1m0 Y. [lapBuny)», «Cxema COOTHOIICHUS IBIKYIIUX CHUJT IBOJIOIUNY, «OCHOBHBIE MOJOKEHHUSI CHHTETHYECKON TEOpHHU
SBOJIIOLUN.

Tema 2. MukposBosonus U eé pe3yabTaThl

[Momynsimust kak s1eMeHTapHasi eMHULA 3BOoLUH. COBpeMEHHBIE METO/Ibl OLIEHKH T'€HETHYECKOTO Pa3HOO0pa3us U CTPYKTYPhI MOMYJISIIHUMA.
N3menenre reHooH1a MOMYINIAINY KaK 3JIEMEHTapHOE SBOJIIOIIMOHHOE sSBJIEHHE. 3aKOH TeHeTndeckoro paBHosecus [x. Xapau, B. BaiinGepra.
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DneMeHTapHbIe (aKTOPHI (IBIKYIIHE CHIIBI) BOJIIOIIMU. MyTanmoHHbIH miporiecc. KomOnHaTiBHAS M13MEHUNBOCTD. Jlpeiid reHoB — ciydaiiHbie
HEHaIpaBJICHHbIE U3MEHEHUS YacTOT ajuielield B monyssinusx. Dddext ocHoBaress. Dpgdexm 6ymoLiounoeo copaviwika. CHUMNCEHUE 2eHemuiecKo2o
paznoodpazus: npuuunel u cieocmeus. llpossnenue sgpgpexma opeiigha ecenos 6 6oabuwiux u mManvix nonyaayusx. Murpauuu. M30msamust TOMyIIsSImii:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OMOIOrHYecKas (PenpoayKTHUBHAS).

EcrectBeHHbI 0T00p — Hanpassitomuil hakrop 3Bosmonnu. PopMbl €CTECTBEHHOIO 0TOOPA: ABWKYLIMH, CTAOMIN3UPYIOIINH, pa3pbIBarOILUi
(mu3pynTuBHbIH). [1010B0I 0TOOp. BOZHHKHOBEHHE U 3BOIONHUS COLUAIBHOTO MOBECHHS dKUBOTHBIX.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yabTaT MHUKPOAIBOJIONMH. BO3HHKHOBEHHE MPHCIIOCOOICHUN y OpPraHu3MoB. ApoMopdo3bl H
uanoanantanuu. [lpumepbl npucnocoOneHWid y OpraHu3MoB: MOpQOJOTHUecKue, (U3UOJIOTHUECKUE, OWOXHMMHUYECKHE, MOBEJCHUECKHE.
OTHOCHUTENBHOCTD IPUCHIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BugooOpa3zoBanue kak pe3yabTaT MUKpPOIBOOIMH. M3omsamus — kirodeBo (haktop BugooOpazoBanus. [1ytu
U cnocoObl BHIO0OpA30BaHMA: ajulOMaTpuuecKkoe (reorpaduueckoe), CHUMIIATPUUYECKOE (IKOJOTHYECKOE), «MTHOBEHHOE» (MOJIUILIOH T3NS,
rubpuanzanys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0Pa3usl.

Posb 3BOMIOLIMOHHON OMOJOTHM B pa3pabOoTKe HAyYHBIX METOJIOB COXpaHEHHsI OMOopazHo00pa3us. MUKPOIBOIIONUS U KOABOJIIOLMS apa3uToB
U UX X035€B. MexaHu3Mbl ((OpMUPOBAHMS YCTOMUYMBOCTH K AHTUOMOTHUKAM U CIIOCOOBI OOpBOBI C HEll.

JleMoHCTpan U
Ioptpetsl: C. C. YerBepukos, . Maiip.

Tabmuiel U cxembl: «MyTallMOHHAs U3MEHUMBOCTHY, «[lomynsainoHHas CTpykTypa Buaa», «Cxema mposiBIeHHs 3akoHa Xapau—BaitHOepray,
«JIBMXKyIITHE CUIIBI IBOTIOIUNY, « IKOJOTHYECKasT 30U MONYIISAINi ceBaHCKON (openny, «['eorpaduueckas M30s1Hs JTUCTBEHHUIIBI CHOUPCKOI
1 JINCTBCHHUIIBI )I&prKOfI», ((HOHYJ'ISIHI/IOHHBIC BOJIHBI YHCJIICHHOCTU XHUIITHHUKOB M XCPTB», «Cxema HCﬁCTBHﬂ €CTECTBEHHOI'O 0T60pa», «(DOpMBI
O0oprOBI  3a cymiecTBoBaHME», «MHIycTpuanbHBI MenaHu3M», <«OKuBble uckomaembie», «IlOKpOBUTENBCTBEHHAs OKpacka IKUBOTHBIXY,
«[Ipenynpexnatonias okpacka >KMBOTHBIX», «®dusuonoruyeckue agantanuu», «lIpucrnoco0IeHHOCT, OPraHW3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buna», «Buabl-nBoliHukm», «CTpykTypa BHuIa B mpupoae», «Crocodbl BupooOpazoBaHus», «I eorpaduueckoe BumooOpa3oBaHue TpEX
BHJIOB JIAaHBIIIEH», « IKOJIOTHYECKOE BII000pa3oBaHue BUOB CUHUI, «[lomummonasl pacteHuity, «KamycTHo-penednbiii THOpumIy.
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O6opynoBanue: repdapuy pacTeHH, KOJIEKIIUHA HACEKOMBIX, Yy4elia MTUIl ¥ 3Bepel ¢ MpuMepaMu pa3InyHbIX MPUCIOCOOICHUH, yydena MTULL
U 3Bepel pa3HbIX BUJIOB, repOapuy pacTeHUN OJIM3KUX BUJIOB, 00OPa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopnasi pa6ora «BbIsBiIeHNE H3MEHUYUBOCTH Y 0COOEH OJIHOTO BUAAY.
Jla6opaTopnasi pa6ora «lIpucrnocoGnenust OpraHu3MOB U UX OTHOCUTEIIbHAS 1€J1IeCO00Pa3HOCThY.

JlaGopaTopHnas padora «CpaBHEHUE BHIOB I10 MOP(HOIIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bo/Io1us M €€ pe3yJibTaThbl

Metoap! u3ydeHuss Makpo3Boonuu. [laneonTonornueckne MeToabl u3ydeHus dBononuu. Ilepexonusie GopMbl U (QUIOTCHETHYECKUE PSJIBI
OpraHUu3MOB.

buoreorpagpudeckue metoab! u3ydeHus sBostonuu. CpaBHeHne Guiopsl U (hayHbl MaTEpPUKOB M OCTPOBOB. bruoreorpapuueckue obnactu 3emiu.
Buap-sHIEMUKH U PETUKTHI.

DOMOPHOJIOTHYECKUE M CPABHUTEIBLHO-MOP(OIOTHYSCKHE METO/IbI N3YUCHHUS DBOJIOIMH. | CHETHUECKUE MEXaHHU3MbI DBOJIOIIMH OHTOTeHE3a U
TIOABJICHHUS 3BOJIFOIIMOHHBIX HOBIIICCTB. T"'oMoornunbie ¥ aHaJIOrHYHEIE OpTaHbI. PYI[I/IMGHTapHBIC OpraHbl U aTaBHU3MBbI. MOJ'ICKYJ'ISIpHO'FCHGTI/I‘ICCKI/IG,
OMOXMMHUYECKHE M MATeMaTHUYECKUE METOJbl U3yYCHHS DBOJIONHMH. [ 'oMonornyHbie reHbl. COBpeMEHHbIE METOJbI TIOCTPOCHUS (PUIIOTEHETHYSCKUX
JICPEBbHEB.

XpOMOCOMHLIe MyTalluu 1 5BOJIFOHA TCHOMOB.

OO6mme 3akOHOMEPHOCTH (TpaBWiia) DBOMONUH. [lpunyun cmenvt @yukyui. HeoOpaTUMOCTh HSBOJIONHMH. AJANTHBHAS —paaHallus.
HepaBHOMEpPHOCTH TEMITOB SBOJTFOIUH.

JleMoOHCTpaLuu

[Moptpetsr: K. M. bap, A. O. Kosanesckuii, @. Mromiep, 3. ['ekkens.
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Tabmumpl u cxembl: «DUITOTEHETHYECKUA PsIT  JIOMIAAN», «ApPXEONTepuKkc», «3Bepo3yObie smepwl», «Creromedansy, «PUHHODGUTHIY,
«CemeHHbIE ManopoTHUKW», «buoreorpaduyeckue 30Hbl 3emuny», «/peiid koHTUHEHTOB», «Penukth», «HavanmpHble cTaguu SMOPHOHAIBHOTO
Pa3sBUTHA IMO3BOHOYHLIX JKUBOTHBIX», «["oMoIOruuHbBIC ¥ aHAJIOTMYHEIE OpraHbI», ((PYI[PIMCHTBI)), «ATaBI/BMBI)), «XpOMOCOMHBIG Ha60pbl YCJIOBCKA U
mumMnansey, «I 1aBHbIe HanpaBiIeHUs! SBOTIOIUIY, «O0I1IKe 3aKOHOMEPHOCTH SBOJIIOLUN.

O6ODVZ[OBaHI/Iei KOJJICKIINU, rep6apm/1, MYJISIKW UCKOIMA€MbIX OCTATKOB OpPraHU3MOB, MYJISIZKK T'OMOJIOTHUYHBIX, AHAJIOTUYHBIX, pYAUMCHTAPHBIX
OpraHoB U aTaBU3MOB, KOJJICKIIUU HACCKOMBIX.

Tema 4. IIpouncxosxknaeHue U pa3BuTHe ;KU3HU HA 3emJie

HaquHe THUIIOTE3bl MNPOUCXOXKIACHUA KHU3HU Ha 3emie. AbOuorenes u MaHCIICpMUs. HOHay‘IHI)IG MNpEaACTaBJICHUA O 3apOXIACHUU KU3HU
(kpearmoHusM). ['Wmore3a MOCTOSIHHOTO camo3apoXxiAeHusi ku3Hu u e€ omnpoBepkenue onbitamu @. Penu, JI. Cnammannanu, JI. [lactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHoBHBIE JTallbl HeOpraHW4eckod sBomtonuu. [lmaHetapHas (reojormyeckasi) SBONIONHSA. XUMUYECKas 3BOIIONUS. AOHUOTEHHBIN CHUHTE3
opraHudeckux BemiecTB u3 Heopranuueckux. OmeiT C. Mmmiepa u I'. FOpu. Ob6pazoBanue noiaumepoB u3 MoHoMmepoB. KoarepBaTHas rumoresa A.
W. Onapuna, runote3a neppuuHoro OynboHa Jk. XomnaeiiHa, renetnyeckas rumnotesa I'. Mémnepa. Pubosumser (T. Uek) u runoreza «vupa PHK»
V. T'un6epra. opmupoBanre MeMOpaH U BOSHUKHOBEHUE TTPOTOKIIETKH.

Uctopus 3emnu u meroasl e€ uzydeHnus. Mckonaemble opranudeckue octatku. ['eoxpoHosiorus u €€ Meroabl. OTHOCUTENbHAS U a0COTIOTHAs
reOXpOoHOJIOrus. I'e0XpoHOIOrHyYeCcKas IKaa: 0HbI, 3pbl, IEPUOABI, ITOXH.

HauanbHpie 3Tambl OpFaHquCKOﬁ apoaonuu. IlosBIeHHe U ABOJIIOLMS IMEPBLIX KJICTOK. 3BOJ’IIOI_[I/I$I MeTaboau3Ma. Bo3HUKHOBEHHE MEPBLIX
OKOCHUCTEM. COBpCMCHHBIe MI/IKp06HBIC OMOIIEHKHU KaK aHAJIOT NICPBLIX Ha 3emiie COO6H_ICCTB. CTpOMaTOJ'II/ITLI. HpOKapI/IOTBI " DYKApUOTHI.

HpOI/ICXO)KIleHI/IC OYKapuoT (CI/IM6I/IOFCH63). 3BOHIOI_II/IOHHOC MMPOUCXOKACHUC BUPYCOB. HpOI/ICXO)KI[CHI/Ie MHOT'OKJICTOYHBIX OpPraHHU3MOB.
Bo3HuukHOBEHNE OCHOBHBIX I'pyIin MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHoBHbBIE 3Talbl ABOJIIOIMU BbICIIUX pacTeHuid. OcHOBHbIE apoMopdo3bl pacTeHuil. Beixoa pacrenuit Ha cymy. IlosiBieHune crnopoBbIX
pacTeHuii 1 3aBoeBaHue UMM cylid. CeMeHHble pacTeHus. [[poncxoxkaeHne NBETKOBBIX PACTEHU.
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OCHOBHBIE 3Tarmbl BOJIOIUN KUBOTHOTO MHpa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Benpackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE
coBpeMeHHBIX THUMOB. IlepBble XOpmoBbie kUBOTHbIE. JKW3Hb B BOJE. DBOJIOLUSA MMO3BOHOYHBIX. [IpoucxoxkaeHue ampuOuil U penTHIIHM.
Hponcxonc):[eHMe MIJICKOIIMTAOMINX U IITHII. HpI/IHI_[I/IH KIIIOYEBOTI'O apOMop(bo3a. OcBoenune 6€CH03BOHO‘-IHBIMI/I 1 MMO3BOHOYHBIMHU JKUBOTHBIMU CYIIIH.

PazBuTHe *u3HU Ha 3emiie MO 3paM U TNEepUojaaM: apxel, MpoTepo3oH, majaeo3oi, Me3030H, KaitHo30M. OOmIas XxapakKTepUCTHKa KIMMAaTa |
reojoruueckux mnpomeccon. [losiBieHrne M pacuBeT XapaKTEpHBIX OpPraHU3MOB. YTJIeOOpa3oBaHUE: €ro YyCJOBHsS M BIUSHUE Ha Ta30BBI COCTaB
aTMoc(hepsl.

MaccoBble BBIMUpaHMsI — SKOJIOTMUECKUE KPU3UCHI Mpouioro. IIpuynHbl U clieCTBUS MacCOBBIX BHIMUPAHUNA. COBPEMEHHBIN IKOJIOTUYECKUI
Kpu3Huc, ero ocodbennoctu. [IpodiieMa coxpaneHus OnopazHoo0pasus Ha 3emiie.

COBpeMeHHaﬂ CcucreMma OpFaHquCKOFO MI/Ipa. HpI/IHIII/IHI)I KJIaCCI/I(l)I/IKaHI/II/I OpFaHI/I3MOB. OCHOBHI)IC CUCTCMATHNUYCCKHUC prHHI)I OpFaHI/ISMOB.
JleMoHCTpaL U
[optpetsr: ®. Penu, JI. Cnamnanmanu, JI. Ilactep, U. . Meunukos, A. 1. Onapun, [Jx. Xonaeitn, I'. Mémnep, C. Mumiep, I'. FOpu.

Tabmuiel u cxeMbl: «Cxema ombiTa @. Penn», «Cxema ombita JI. [lacTepa mo u3ydeHUIO caMO3apOXKIACHHS XKH3HU», «Cxema oOIbITa
C. Munnepa, I'. IOpu», «3OTanbl HeopraHUYeCKON HBOMIOIUNY, «['€oxpoHOjorMYecKas Mmikaia», «HadampHble 3Tambl OpraHUYECKOW SBOJIOLUNY,
«CxeMa o00pa3zoBaHusi SyKapuoT NTyTEM cuMOHMoreHesa», «CucremMa >KUBOM mpuponsl», «CTpoeHHe BuUpyca», «ApomMopho3bl pacTeHUII»,
«Punnopute», «OIHOKIETOYHBIE BOIOPOCIN», «MHOTrOKIETOYHBIE BOAOpOCIN», «Mxu», «[lanopotHuku», «l onocemMeHHbIe pacTeHUs», «OpraHbl
[BETKOBBIX pacTeHHit», «CxeMa pa3BUTHS >KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KumeunomnonoctHeie», «llmockue
yepBu», «Unenucronoruey, «PwuiOb», «3eMHOBOAHBIEY, «IIpecMbikarommecsy, «IItuipny, «Mekonuraromuey», «Pa3BuTre )XU3HU B apXEUCKOU Ipey,
«Pa3BuTHe XKU3HU B MPOTEPO3OMCKOMN Iper», «Pa3BUTHE KU3HU B MAIECO30MCKOU dpey», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE XU3HU B
KaliHO30MCKOM 3pe», «CoBpeMeHHasi cucTeMa OPraHuYecKOTro MUpay.

O6ODVI[OB3HI/I€Z rep6apI/H/I paCTeHI/Iﬁ Pa3JIMYHBIX OTACIIOB, KOJJICKIIMU HACCKOMBIX, BJIAXHBIC NPCIapaThbl )KUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB,
KOJUICKIIUH HTIJIOKOKHX, CKCJICThI IMO3BOHOYHBIX KMBOTHBIX, UydCjla ITUIl WU 3Bepel71, KOJUICKIIMH OKaMCHCHOCTefI, MOJIC3HBIX HCKOIIACMbIX, MYJIAKU
OPraHN4Y€CKUX OCTAaTKOB OPraHU3MOB.

BupryanbHas JgaGoparopHas padora «MogenupoBanue omnbToB Musuiepa—tOpu 1no u3ydeHuio aOHOT€HHOTO CHHTE3a OpPraHMYECKUX
COCIMHEHHI B MIEPBUYHON aTMOChepey.
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JladopaTopnasi padora «/3ydyeHne n onucaHue UCKOMAeMbIX OCTaTKOB IPEBHUX OPTaHU3MOBY.
IpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHUS PACTECHUN PAa3HBIX OTACIIOBY.

IMpakTnyeckas padora «/3ydeHne 0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxo:kaeHue yeJ0BeKa — AaHTPONOreHe3
Paznenb! u 3anaun anTponosorui. MeToasl aHTPOITOJIOTHH.
CraHoBIIeHHE NIPEACTaBICHUHN O MPOUCXOKACHUM UeioBeKa. Penurnosneie Bo33peHus. COBpeMEHHbIE HAyUHbIE TEOPUU.

CXO,I[CTBO YeJloBeKa C JKUBOTHBIMH. CHCTEMaTH4YecKOe II0JIOKEHHE YeIOBEKa. CBI/II[eTeJ'ILCTBa CX0JACTBa 4YCJIOBCKAa C JXXHMBOTHBIMM:
CpaBHI/ITCHBHO'MOp(l)OJ'IOFI/ILIeCKI/Ie, 3M6pI/IOJ'IOFI/I‘IeCKI/Ie, (I)I/I3I/IOJ'IOFO-6I/IOXI/IMI/I‘ISCKI/IC, IIOBCACHYCCKHUC. OTanuMs 4YejloBeKa OT JKUBOTHBIX.
HpHMOXO)KI[CHI/IC 1 KOMIUJICKC CBA3aHHBIX C HUM IIPHU3HAKOB. PazButHe roaoBHOro Mo3ra u BTOpOI\/JI CUTHAJIbHOU CUCTEMBI.

JBuxymue cuibl ((akTopbl) aHTpONOreHes3a: Ouonoruueckue, counuanbHble. COOTHOIIEHHE OMOJOTMYECKHMX U COIMANbHBIX (DaKTOPOB B
aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJUU aHTpoIoreHesa. PaHHue uenoBexkooOpa3zHble 00€3bsiHbI (NMIPOKOHCYNBI) W paHHUE TMOHTUAbI — OOIIMe MpeaKu
YeJI0BEKOOOPa3HbIX 00€3bsH M JI0JeH. ABCTpaONUTEKH — JIBYHOTHE MpeAKu Jtojed. UenoBek yMmenbld, MepBble M3TOTOBJICHHS OpYyAUH TpyAa.
YesnoBek NpsAMOXOAIINI U NEPBbIM BBIXO Jt0JIeH 3a mpeaensl Adpuku. Yenosek reiensoeprekuii — oomuil npeaok HeaHAepTaIbCKOro YeJIoBeKa U
4eJI0BEKa pa3yMHOro. YenoBeK HeaHAECPTAIbCKUM KAaK BHJ JIIOAEH XOJIONHOTO KIMMara. YeloBeK pa3syMHBIM COBPEMEHHOIO THIA, ACHHCOBCKHU
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u najaeoreHOMUKA.

3BOJ'IIOI_II/ISI COBPCMCHHOTO YCJIOBCKaA. EcrecTBeHHbINH 0T60p B HOOyJIsIOUAX YCJIOBCKA. MyTaHHOHHLIﬁ mnmponoecc u HOJ'II/IMOP(I)I/ISM.
HOHy.HSII_II/IOHHLIC BOJIHBI, ﬂpeﬁ(p ICHOB, MUI'pALlUA U ((B(I)(I)CKT OCHOBATCJIsD» B MOMYJIALUAX COBPEMCHHOT'O YCJIIOBCKA.

Yenoseueckue pacwl. [lonstue o pace. bonbiime pacel: eBpomeouaHas (eBpasuiickas), aBCTpallo-HErpouaHas (PKBaTOpUANIbHAs),
MOHTOJIONHAsE (a3uaTcKO-aMepUKaHCKas). Bpemss u myTu pacceneHus dYenoBeka MO IulaHere. EnuHCTBO dyenmoBeueckux pac. Hayunas
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HECOCTOATENLHOCT pacu3Ma. [IprcrocobIeHHOCTh YeloBeKa K Pa3HbIM yCIOBUSAM OKpYKarollei cpeabl. Bausuue reorpaduueckoii cpensl u npeiida
I'€HOB Ha MOP(OJIOTHIO U (PU3HOJIOTUIO YEI0BEKa.

MexucuuruiMHapibie MeToAbl B (Gu3MuecKoil (OMOJOTrHYecKON) aHTPOIOJIOrHH. DBOIIOIUOHHAS AHTPOMOJIOTHS M IaJIe0aHTPONOJIOTHS
YeIIOBEUYECKUX TOMYJSIUid. bruoconmanbHble UCCIIEIOBaHUS TPHUPOJBI YelloBeKka. lMccienoBanne KOIBOMIONUK OHMOIIOTHUYECKOTO W COIMAIBHOTO B
YelloBeKe.

JemMoHCcTpauMu

Ioprpetet: Y. HapBun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabmuiel ¥ cxeMbl: «MeToIbl aHTPOTOJIOTUNY, «['0JIOBHON MO3r YenmoBekay, «HYemoBekooOpasHble 00e3bsHbI», «CKeIeT YelIOBEeKa U CKEJIeT
muMIanse», «PyauMeHTbl U aTaBU3MbD», «/IBHXKYLIME CHIIBI aHTPONOreHE3a», «IBOJIOLMOHHOE JIPEBO YEIOBEKa», «ABCTpaloONnUTeK», «YenoBek

ymenblity, «HenoBek npsamoxonsamuity, «/lenucockuil yenoek» «Heannepranbipl», «KpomanboHub, «lIpenku uenoBeka», «ITambl 3BOJIIOLHUH
4esloBeKay, «Pacel yermoBekay.

O06opynoBaHue: MyJISDKA OKaMEHEJIOCTeH, MPeMETOB MaTepUalIbHON KYJIbTYpPhl MPEIKOB YeIOBeKa, penpoiaykuuu (dotorpaduu) KapTHUH C
MU(DOIOTHUECKUMU U OMOTIEHCKUMU CIOKETaMH MPOUCXOKICHHS YeloBeka, pororpaduu HaX0JA0K UCKOMAEMBIX OCTATKOB YEIIOBEKa, CKENEeT YeNIOBEKa,
MOJIEJIb Yepera YesloBeKa 1 yepena IUMIaH3€e, MOJIeNb KUCTH YeJIOBeKa U KUCTH IIMMIIaH3€, MOJIEJIN TOpca MPEIKOB YeI0BeKa.

JlaGopaTopHnasi pa6ora «l3yueHne ocoOeHHOCTEH CTPOECHHUS CKeJleTa YeI0BEKa, CBA3aHHbBIX C MPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yyeHne 3KOIOrH4eCKUX aaanTali YeJI0BEKay.

Tema 6. JK0JI0rUsI — HAYKA 0 B3AUMOOTHOIIEHUSIX OPraHU3MOB M HAIOPraHU3MEHHbIX CUCTEM € OKPYKaI0IlIeil cpenoi

3apoxaeHue u pa3BuTHe dKojornu B Tpynax A. I'ymbompara, K. @. Pynse, H. A. CeBepuosa, DO. I'ekkens, A. Tencnu, B. H. Cykauéga.
Paznenst u 3amaun sxonoruu. CBS3b YKOJIOTHH C IPYTUMH HayKaMH.
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Metoasl skonoruu. IloneBble HaOMIOAEHMS. DKCIEPUMEHTHI B SKOJOTHH: MPUPOAHBIE U JabopaTopHble. MojenupoBaHHe B 3KOJOTHH.
MOHUTOPUHT OKPYXAIOIIEH CPEebl: JOKATbHBIN, PETHOHAILHBIN U TJ100aTbHBIN.

3HAUeHUE DHKOJIOTMYECKUX 3HAHUM U1 4YEJIOBEKA. OKOJIOTMYECKOE MHMPOBO33PEHME KaK OCHOBA CBS3€H 4YeEJOBEYECTBA C IPUPOJOM.
@opMHUpOBaHUE HKOJIOTUYECKON KYJIBTYPBI U 3KOJIOTHYECKON IPAMOTHOCTH HACEIICHHUSL.

JleMoHCTpan U
[optpetsl: A. I'ymboasaT, K. @. Pynse, H. A. CeBeprios, D. I'ekkenb, A. Tencnu, B. H. Cykaués.

TaOauibl U CXEMBI: «Pazensl SKOJIOTHI)), «MeTtoasl SKOJIOTHHN)), «Cxema MOHHUTOpHHI'A OKPY)KEIIOH_IGI‘/‘I CpCabD».

JladopaTopnasi padora «/3yuyeHrne METO0B 3KOJIOTMUYECKUX UCCIEIOBAaHUNY.

Tema 7. Opranusmsl U cpeaa OOMTAHUA
Okojorudyeckue (QakToppl U 3aKOHOMEPHOCTH MX aAeicTBus. Kiaccudukanus skonoruueckux (akTopoB: aOMOTHYECKHE, OMOTHYECKHE,
a"TpornoreHHsle. O0IMe 3aKOHOMEPHOCTH JAEUCTBHS dKonorndeckux ¢axtopos. IlpaBuno munumyma (K. Hlnpenrens, 0. JIn6ux). TonepaHTHOCTD.

OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue ¢aktopbl. CBET Kak dKoJorudeckuit gpaxrop. JlelicTBrue pa3HbIX yHaCTKOB COJTHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. DKOJIOTHYECKHE
IpYyIIBl PACTEHUH U )KUBOTHBIX 110 OTHOILIEHUIO K cBeTy. CUrHaibHast poJib cBeTa. PoTonepruoan3M.

Temmeparypa Kak 3kojoruueckuil ¢akrop. JleficTBue TemmepaTypbsl Ha OpraHu3Mbl. [IOHKMIOTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonoruyeckuil ¢akrtop. IlpucnocoOnenus pacteHuil K mojiep)kaHui0 BOAHOro OanaHca. Kiaccudukanus pacteHui mo
OTHOIIEHHUIO K Bojie. [IpucnocobneHus )kMBOTHBIX K U3BMEHEHHUIO BOAHOTO PEKUMA.
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Cpenbl oOuTaHUs OPraHM3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs, TIyOMHHAs MOJANOYBEHHAs, BHYTPHOpPraHu3MeHHas. PU3MKO-
XUMHUYECKHE OCOOCHHOCTH cpefl 00uTanus opraHnu3MoB. [IpucrocobieHus: Opranu3MoB K )KU3HU B Pa3HBIX cpeax.

buonornueckne PUTMBI. Bueniaue un BHYTPCHHUEC PUTMBIL. CyTO‘IHBIe U IOANYHBIC PUTMBEIL. HpI/ICHOCO6J'IeHHOCTI> OpraHu3MoOB K CC30HHBIM
U3MCHCHUAM yCHOBI/Iﬁ KH3HHU.

XKuznennsie Gopmbl opranu3moB. [loHsTHEe 0 *)HU3HEHHOH (opme. JKu3HeHHBbIE (OPMBI PACTCHHUN: AEPEBbs, KYCTAPHHUKH, KYCTapHHYKH,
MHOTOJIETHUE TPaBbl, OJJHOJIETHUE TPaBbl. JKU3HEHHBIE (POPMBI )KUBOTHBIX: THIPOOHOHTHI, FT€OOMOHTHI, a3p0OHOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a
KHU3HU.

buotnyeckue ¢akropel. Buabl OMOTHYECKHMX B3aMMOJEHCTBHMM: KOHKYPEHLMs, XHUIIHUYECTBO, cMMOM03 U ero ¢opmel. Ilapazutusm,
Koomepanusi, MyTyajlu3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxjeOHHuyecTBO). Herpoduueckue B3aumonelcTBusi (Tonmyeckue, (Gopuueckue,
¢dabpuueckue). 3HaueHHEe OMOTHYECKHUX B3aUMOJCHCTBUN Ui CYyLIECTBOBAHMS OPraHU3MOB B cpele obOuTaHus. lIpuHIMI KOHKYpEHTHOIO
UCKITIOUYECHHUSI.

JleMoHCTpaL Ul

Tabmuipl 1 cxembl: « IKojloruueckre (HakTopbn», «CBETOBOM CHEKTP», «IKOJOTUYECKHE TPYMNIBI KUBOTHBIX IO OTHOIIEHUIO K CBETY»,
«TGHJ'IOKpOBHI)IG JKHUBOTHBIC), «XOJ’IOI{HOKPOBHI)IG JKHUBOTHBICH, ((CDI/I?;I/IOJ'IOFI/ILIGCKI/IC ajgarTannuu XKUBOTHBIX), «Cpemﬂ O6I/ITaHI/I$I OpFaHI/ISMOB»,
«buonorndeckue puTMbl», «Ku3HeHHBIE (OPMBI pacTeHuit», «OKuzHeHHbIE (OPMBI >KMBOTHBIX», «IKOCHCTEMa HIMPOKOJHUCTBEHHOTO Jecay,
«IKocucTeMa XBOMHOTO Jiecay, «llemu mutanusy, « XunHudectBoy, «Ilapasutuzmy, «Konkypenmus», «Cumonos», «KommeHcanmnzmy.

Oo6opynoBanue: rep0apuy pacTeHU M KUBOTHBIX, HPUCIIOCOOJNIEHHBIX K BIMSHHMIO DPA3JIMYHBIX JKOJOTHYECKUX (aKTOpoB, repOapuu
CBETOJIIOOMBBIX, TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOUBBIE, TEHEIIOOUBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTeHUs, repoapuu u
KOJUIEKIIUU TETJION00MBBIX, 3MMOCTOMKHMX, MOPO30YCTOMYUBBIX pAaCTEHHH, yyuyena NTHIl U 3Bepeill, repdapuu pacTeHUM, OTHOCSIIUXCS K TUTpoduUTaMm,
KcepopuTaMm, Me30(pUTaM, KOMHAaTHbIE PACTeHMs JAHHBIX TIPYII, KOJUIEKIIMH XHUBOTHBIX, OOWTAIOIIMX B Pa3HBIX CpeAax, repOapuu M KOJUIEKIIUU
pacTeHMi U KUBOTHBIX, 00JaIal0IUX YepTaMH MPUCTOCOOIEHHOCTH K CE30HHBIM MU3MEHEHUSIM YCIIOBHUH KU3HHU, repOapiy U KOJUIEKIIUN PACTeHUN U
KMBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUIEKIIUU )KUBOTHBIX, YUACTBYIOIIUX B PA3TUYHBIX OMOTHYECKUX B3aUMOACHCTBUIX.

JlaGopaTopHnas padora «BrisgBieHre TPUCTIOCOOICHUN OPTaHU3MOB K BIUSIHHIO CBETa.

JlaGopaTopHnas padora «BrIsgBneHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIMSIHUIO TEMIIEPATYpPhI».

32



JlaGopaTopnasi pa6oTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHHUI U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALMI

DKOJIOTUYECKUE XaPaKTEPUCTUKU MOonysiiun. [lomymnsius kak Ouonorndeckas cucrema. Posib HEOTHOPOTHOCTH Cpelibl, (pU3udecKux OapbepoB
1 0coOOCHHOCTEH OMOJIOTHMH BHUIIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI Momyssiuii. OCHOBHBIE MOKA3aTeId MOMYJISIUHA: YHUCICHHOCTb,
IJIOTHOCTh, BO3PACTHAS U TIOJIOBASI CTPYKTYPA, POKIAEMOCTh, IIPUPOCT, TEMI POCTa, CMEPTHOCThH, MUTPALIHSL.

DKoJIoruueckasi CTpykrypa nonyisiui. OeHKa YMCIEHHOCTH TOMyJsIuu. JuHaMuKka nomymsiuu U e€ peryisius. bBuoTuyeckuii moTeHIuan
nonyssuuu. MoJenupoBaHue IWHAMHUKU Tonyisauud. KpuBble pocta 4HClIeHHOCTH mnonyisiuuu. KpuBble BbDKMBaHUS. Perymsius 4ucieHHOCTH

HOHYHHHHﬁZ POJib q)aKTOPOB, 3aBUCAIINX WU HC 3aBUCAIINUX OT IIJIOTHOCTH. DKOJIOTHYECKHE CTpaTCrun BU10B (I'- nu K'CTpaTGFI/II/I).

[TonsiTue 00 AKOJOrMYECKOM HHUIIE BHaA. MectrooOuTanue. MHoromepHass Mojenb dKonormdeckod Humu Jx.J. XaTtumHcona. Pasmepbl
3KOJIOrn4YecKo HUIM. [loTeHunanbHas u peanu3oBaHHas HULIU.

Bun xak cucrema nomysisiiiuii. Apeainsl BUAOB. BUabl U UX )KU3HEHHBIE CTPATETHH. DKOJIOTUYECKUE SKBUBAJICHTHI.
3aKOHOMEPHOCTH TOBEJICHUSI 1 MUTPAIIMI )KUBOTHBIX. brosornueckne MHBa3UH 4y>KEPOTHBIX BUIOB.
JleMoHCTpanuu

Ioprper: /Ix. . XaTuynHCOH.

Ta0auibl U cXEMbI: «IDKOJIOTHYECKHE XapPAKTCPUCTUKHU TIOMYJIAIIUND, «HpOCTpaHCTBCHHaH CTPYKTYpa NOIYJIALUN, ((BOBpB.CTHBIC nrupaMHuabl
MOomyJianuumn», «CKOpOCTB 3aCCJICHUA ITOBCPXHOCTU 3eMin Pa3IMUHBIMU OpTraHU3MaMU», «Moenap 3KOJIOTUYSCKON HUIITH I[)K H. XatuuHCOHa».

Oo6opynoBanue: repOapuu pacCTeHUA, KOJIIEKIIUN KHBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoGieHusi ceMsH pacTeHUN K PacCEeICHUIO.
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Tema 9. Dko0rusi cO00IECTB. DKOJOTHYECKHE CHCTEMBI.

CoobmmecTBa oprann3MoB. brorienos u ero cTpykrypa. CBsi3u MEXy OpraHu3MamMu B OMOLIEHO3e.

OkocucreMa Kak oTkpbitas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE OJIOKM OPraHM3MOB B 3KOCHCTEME: MPOAYLEHTHI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHU. Tpoduueckue nenu u cetu. Aduoruueckue Oioku 3kocucreM. IlouBsl u uibl B 3kocuctemax. Kpyrosopor
BELIECTB U ITOTOK HEPTUU B IKOCUCTEME.

OcHoBHbIE TIOKa3aTeNIN FIKOCUCTEMBI. brioMacca 1 npoayKuus. DKOJIOrMuecKue NUpaMu/Ibl Yucell, 0nomMacchl U SHEPTUH.

Hunamuka skocucmem. Kamacmpogpuueckue nepecmpoiiku. @nykmyayuu. HarpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHUM.
[lepBuuHbIE U BTOPUUYHBIE CYKLECCUM U UX NPUYMHBL. AHTPOIOreHHbIE BO3AeicTBUs Ha cykueccuu. KiimmakcHoe coobiectBo. buopasnoobpaszue u
MIOJIHOTA KPYrOBOPOTA BELIECTB — OCHOBA YCTOMYMBOCTH COOOILECTB.

[Tpupoanble 3KOCHCTEMBL. DKoCUCHeMbl 03ED U peK. DKOCUCEMbL MOPell U OKeano8. IKocucmemvl MyHOp, 1eco8, cmenel, NyCmbvlHb.

AHTpOHOI‘eHHHe OKOCHUCTCMBI. ArpOBKOCI/ICTCMa. ArpoueHo3. Pazauuns MCKAY aHTPONIOTCHHBIMU U ITPUPOAHBIMH S5KOCUCTCMAMU.

VYpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opoackas ¢uopa u ¢ayHa. CuHaHTponmu3anusi TOpPOACKON (ayHbI.
bronoruueckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OpPraHU3MOB B OJKOCHCTeMax. Poib Kackaowoco s¢hghekma u 6udos-
20upuxamopos (Kiouesvix 61008) 8 PyHKyuoHuposanuu 3xocucmem. IlepeHOC SHEPTUHN U BEIIECTB MEKIY CMEKHBIMUA SKOCUCTEMaMH. Y CTOWYHUBOCTh

OpraHnu3mMoB, HOHyJ'IHLII/Iﬁ 1 OKOCHUCTEM B YCJIOBUAX €CTCCTBCHHBIX U AHTPOIIOI'CHHBIX BO3JICHCTBUI.

Mexanuzmvi 6o30eticmeus SCIZP}ZSHeHZ/lZZ PA3HbIX MUnoe Ha Cy60p2€lHu3M€HHOM, OpP2aAHUSMEHRHOM, NONYJIAUYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO8bl 9KOJ102UYECKO20 HOPMUPOBAHUSL AHRMPONOCEHHO20 6030eliCmeusl. Metonponorus MOHHUTOPHHI'a CCTCCTBCHHBIX U aHTPOIIOTCHHBIX 9KOCUCTEM.

JleMoHCTpan U
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[optpet: A. Ix. Tencau.

Tabnuibl U cxembl: «CTpyKTypa OHOLIEHO3a», « IKOCHCTEMA HIMPOKOIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOIO Jiecay, «DyHKIIMOHAIbHBIC
IPYIIIIBI OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BelecTB B skocuctemey, «llemnu nutanus (mactOUIIHAS, TETPUTHAS)Y, « DIKOJOTHUYESCKAs M PpaMuIa
qucen», «DKOJOrHYecKas MupaMuaa OuoMacChl», «IKOJIOTHYECKas mupamuaa sHeprun», «OOpaszoBanue Oosotay, «llepBUYHAsS CYKIECCH»,
«BoccranoBieHue sieca mocie moxapa», « JKocucreMa 03epay, «ArporeHos», «KpyroBopot BEIIeCTB U MOTOK SHEPTUH B arporieHo3e», «[Ipumepsr
ypOOIKOCUCTEM.

Ob6opynoBanue: repbapuy pacTeHHUH, KOJJICKIIMM HACEKOMBIX, Yy4ella NTHUIl U 3Bepel, repOapuu KyJIbTYypHBIX U AMKOPACTYLIUX PACTCHHIA,
aKBapUyM KaK MOJIENIb SKOCHCTEMBI.

IMpakTnyeckas padora «/3ydeHne u onucanue ypooIKOCUCTEMBD.
JlaGopaTopHnasi pa6ora «l3yueHne pa3sHo0Opa3usi MEJIKHX MOYBEHHBIX YIEHUCTOHOTUX B Pa3HBIX 3KOCHCTEMAX».
IKCKypceusi «IKCKYpCHs B THIIHYHBIN OnoreorieHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha CyXO0JIbHBIN HITH MIOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeusi «IKCKYpPCHsl B arposKocucTeMy (Ha MOJIe UM B TEINIMYHOE XO3SICTBO)».

Tema 10. buocdepa — rinodanpHas IKocHcTEMA

buocdepa — obuierianerapaast 00onouka 3eMiH, Te CYIIECTBYET WU CYIIECTBOBANA KU3Hb. Pa3BuTHe mpeacTaBienuii o 6nocdepe B Tpyaax
3. 3rocca. Yuenne B. 1. Bepnaackoro o 6uocdepe. Obmactu 6uocheps! u e€ cocras. XKuBoe BemecTBo Ouochepsl 1 ero PyHKITUH.

3aKoHOMEpHOCTH cymiecTBoBaHUs Onocdepbl. OcobeHHOCTH OMOchepsl Kak TI00ATbHONW HKOCHUCTEMBI. [[MHaMHueckoe paBHOBECHE B
6uocgepe. KpyroBopotsl BemecTB u OMOreoxuMHuecKre HUKIbI (yriepoa, a3ora). Purmuunocts siBneHuii B Onocdepe.

3oHanbHOCTH OMOCchepsl. [lonarue o Guome. OcHOBHBIE OMOMBI CYIIN: TYHJIpa, XBOIHbIE JIeca, CMEIIAHHbIE U ITUPOKOINCTBEHHBIE Jieca, CTEeMH,
CaBaHHBI, MYCTBIHU, TPOITMYECKHUE JIeca, BEICOKOTOphsi. Kimmar, pacTUTEIbHbIN U KUBOTHBIN MUP OMOMOB CYIIIH.
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CtpykTypa v QYHKIUS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMAIA U OMOChEPHBIX (YHKITUMN.

JleMoHCTpanMu

[optpetsl: B. W. Bepuazackuit, 3. 3rocc.

Tabmuiel u cxemsl: «l'eocdepsr 3emnu», «Kpyrosopot azora B npupoae», «KpyroBopot yriaepoaa B mpuponae», «KpyroBopoT kuciopoaa B

npupoje», «KpyroBopor Boasl B npupone», «OcHOBHbIE 6uoMBbI cymny, «Knumarndeckue nosica 3emnn», «Tynapay, «Taiiray, «CmemaHHbIi gecy,
«[IIupokonucTBeHHbIN Jecy», «CTrenby, «CaBanHay, «IlycTbiHsay, « Tponudeckuii iecy.

Oo6opynoBanue: repOapuy pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaOIIas cpeaa

OKOJIOrMYecKre KpU3UChl M MX NpUYMHBL. Bo3zaelicTBue uenoBeka Ha Ouoctepy. 3arpszHeHHe BO3IYIIHOM cpenpl. OxpaHa BO3IyXa.
3arpsi3HeHue BoIHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspymienue nousel. OxpaHa OYBEHHBIX pecypcoB. MI3mMeHeHne kimMara.

AHTpPOIIOT€HHOE BO3/IEICTBUE HA PACTUTENIBHBIN U KUBOTHBIN MHUp. OXpaHa paCTUTEIBHOTO U JKUBOTHOTO MUpa. OCHOBHBIE IPUHIUIIBI OXPAaHbI
npupoabl. Kpacubie kauru. Oco6o oxpansiemsie npupoiabie Tepputopun (OOIIT). borannyeckue cajipl ¥ 300JI0THYECKUE TTAPKHU.

OcCHOBHbIE MPUHIUIBl YCTOMYMBOIO pa3BUTHUSI 4YeJIOBEYECTBA M MPUPOAbL. PalMoHanbHOE NPUPOAOIOIB30BAHUE M COXpaHEHHE
Ouosiornyeckoro pazHoodpasus 3emin. O0mye 3aKOHOMEPHOCTH TTTOOANTBHBIX YKOJOTHUECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa U €ro
BEPOSITHBIE MOCIEACTBUS.

Pa3BuTHEe METO0B MOHUTOPHUHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX MpOoIieccoB. Cucmemmubie ucciedosanus nepexooa K pecypcocoepezarowei
U KOHKYPEeHMOCnocoOnoll sHepeemuxe. buonoeuueckoe pasnoobpasue u 6uopecypewi. Hayuonanvuoie unpopmayuonnsie cucmemol, obecneuusaroujue
docmyn K uHgopmayuu no COCMOSHUN OMOENbHbIX 6U008 u dKocucmem. (OCHOBbI IKOpeaburumayuu 3Kocucmem U cnocob6os 0O0pvoObl ¢

61401’106[769:‘0067—[1/{}1]1/114. PeKOHcmpyKuuﬂ MOPCKUX U HA3EMHbLX OKOCUCMEM.

JleMoOHCTpaL U
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Tabmumpl 1 cxeMbl: «3arpsi3HeHue armochepb», «3arps3HeHue ruapocdepsl», «3arpsi3HeHue mouBb», «llapHukoBBI 3hdexT», «Ocobo
OXpaHsieMble IIPUPOTHBIC TEPPUTOPHUIY», «MOJIEITH YIIPABIIEMOT0 MUPaY.

ObopynoBanue: dhotorpadun OXpaHIeMbIX pacTeHUM U )KUBOTHBIX KpacHoi kauru Poccuiickoit denepanuu, KpacHoit KHUTH peruoHa.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA YPOBHE CPEJJHEI'O OBLIETI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00YYAIOIIUMHUCS TPOTPAMM CPETHEro 00IIero 00pa3oBaHus: TMYHOCTHEIE,
MeTaIpeMETHBIC U MPEMETHBIE.

B cTpykType JNMYHOCTHBIX pe3ylIbTaTOB OCBOEHHUS IPOTPaMMbl IO OHOJOTMU BBIJCNIEHBI CIEAYIOIIME COCTABIISIOLINE: OCO3HAaHUE
00y4aroIUMUCS POCCUICKONW IpakJaHCKOW HAEHTHYHOCTH — FOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH U CAMOOIPENEICHUIO, Haauyue
Momueayuu X 00y4eHUI0 OWOJIOTHH, yereHanpasienHoe paseumue BHYTPEHHUX YOeXKJIEeHUM JIMYHOCTM Ha OCHOBE KJIFOYEBBIX ILIEHHOCTEH u
UCTOPUYECKHUX TPATULMNA pa3BUTHs OMOJIOTUYECKOTO 3HAHUS, 20MOGHOCHb U CHOCOOHOCHb 00YUAIOIIUXCSl PYKOBOACTBOBAThCSA B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKaMH, IPHUCYIIUMH CHCTEeME OHOJIOTMUECKOro  00pa3oBaHUs, Haluuue  npagoco3Hanus YKOIOTUUIECKOM
KYJIBTYpPBI, CHOCOOHOCMU CMABUMb LIS U CTPOUTD KU3HEHHBIE TUIAHBI.

JIndHOCTHBIE pe3yNabTaThl OCBOCHMSI MPOTpaMMBbl MO OHOJIOTMM JOCTUTAIOTCS B €IUHCTBE y4e€OHOW M BOCIHUTATENIbHOM AESITEThHOCTU B
COOTBETCTBUM C TPAAULMOHHBIMH POCCUHCKMMM COLMOKYJIbTYPHBIMU, UCTOPUYECKMMHM M JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMHM, NPUHATBIMU B
oOuiecTBe MpaBUiiaMU U HOPMaMH MOBEJIEHUSI M CIIOCOOCTBYIOT MPOIIECCaM CaMONO3HAHMS, CAMOBOCITUTAHUS U CaMOPAa3BUTHSI, Pa3BUTHSI BHYTPEHHE M
MO3ULMHU JINYHOCTH, NATPUOTH3MAa M YBAKEHHUS K 3aKOHY M IIPAaBOIOPSAIKY, YEIOBEKY TpyJda M CTapUIEMY IOKOJIEHHIO, B3aMMHOI'O YBa)KEHHS,
OepeXHOro OTHOIIEHMS K KYJbTYPHOMY HAaCJIEIUI0 U TPaJUILUSM MHOTOHAlIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupoje U OKpyKarouei
cpeze.

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «bHONOTHS» TOMKHBI OTpakaTh TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIINXCS
PYKOBOJICTBOBAThLCSI CPOPMUPOBAHHON BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIIMH, ITO3UTUBHBIX BHYTPEHHUX YOCKICHUMH,
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COOTBCTCTBYIOIIUX TPaJUIIUOHHBIM HCHHOCTAM pOCCI/II\/JICKOFO OGH.IGCTBa, pacliupCHUC KU3HCHHOT'O OIbITa W OIbITa ACATCIBHOCTU B HNPOLCCCC
peajin3aliii OCHOBHbBIX HaHpaBJ’IeHI/Iﬁ BOCITMTATEIIbHOU JCATCIIBHOCTHU, B TOM YHCJIC B YaCTU:

1) rpaskIaHCKOr0 BOCIHTAHUS:
c(OPMHUPOBAHHOCTb I'PAXKJAHCKOM MO3UIUKM 00YUYaIOLIErocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHAa POCCUHCKOT0 00IIECTBA;
0CO3HAHHME CBOMX KOHCTHTYLIMOHHBIX NIPaB U 00sI3aHHOCTEH, YBOKEHUE 3aKOHA U PABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘-ICCKOfI ACATCIIBHOCTU IIpU CO3JaHUHN y‘-IC6HI)IX IMPOCKTOB, PCUHICHUH y‘-IC6HI)IX 1 TI03HAaBaTCJIBHBIX 3aJ1ady,
BBLIIOJIHEHUH OHMOJIOTHYECKUX OKCIICPUMCHTOB;

CIIOCOOHOCTD OIIpCACIIATD CO6CTBCHHYIO IO3UILHIO 110 OTHOILICHHUIO K ABJICHUAM COBpeMeHHOfI JKU3HHU U 00BICHATH eé;

YMEHHUE YUUTHIBATh B CBOMX JICHCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHSI JIIOJICH C Pa3sHBIMHU yOSIKICHUSIMH, KYJIbTYPHBIMU
LIEHHOCTSIMHU U COLIUAJIbHBIM I1OJI0’KEHUEM;

TOTOBHOCTL K COTPYAHHUYCCTBY B TIPOLECCEC COBMCCTHOI'O BbIIIOJIHCHUSA y‘Ie6HBIX, MMO3HAaBAaTCIIbHBIX MW HCCICIOBATCIILCKHUX 3aJda4,
YBAXKUTCIIbHOTO OTHOIICHWA K MHCHHUIO OIIIIOHCHTOB IIPU 06CY)K)1€HI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJZICPpIKaHUA,

TOTOBHOCTh K TYMaHUTAapHOU W BOJIOHTEPCKOU J1€ATEIbHOCTH;
2) IaTPHOTHYECKOT0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTh POCCUMCKOMN TPa)KAAHCKOM WICHTUYHOCTH, MATPUOTH3MA, YBAKEHHSI K CBOEMY HAapOJy, UyBCTBA OTBETCTBEHHOCTH IEpE.
Ponunoii, roproctu 3a cBOM Kpal, cBOX0 PoauHy, CBOM SA3BIK M KYJIBTYPY, IIPOILIIOE U HACTOSAIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Pocenu;

OEHHOCTHOC OTHOIICHUE K MPUPOAHOMY HACJICAUIO U MMAaMATHUKAM MPUPOAbI, JOCTUKCHUAM Poccuu B HAYKE, UCKYCCTBEC, CITIOPTC, TCXHOJIOTUAX,
Tpyae,

CIIOCOOHOCTH OIICHUBATh BKJIA[] pOCCHﬁCKHX y‘—IéHI)IX B CTAHOBJICHUC M PA3BUTUC 6I/IOJ'IOFI/II/I, IMIOHUMAaHUs 3HAYCHHS OMOJIOTUH B MO3HAHUU
3aKOHOB IIPpUPOABI, B )KU3HH YCJIOBCKA U COBPCMCHHOI'O O6H.[CCTB3.;
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uzeiHast yoexxIEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;
OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBCTCTBCHHOC OTHOLICHHWEC K CBOMM pPOAMTCIAM, CO3JaHUIO CEMbH Ha OCHOBC OCO3HAHHOI'O IPHUHATHA HGHHOCTGﬁ CEeMEHHOM JXU3HHU B
COOTBCTCTBHHU C TpaAULIUAMU HAPOAOB POCCI/II/I;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIOpPTAa, TPYHa, OOIIECTBEHHBIX
OTHOIIICHUH;

IIOHMMAHNE YMOLIMOHAJIBHOTO BO3AEHCTBUS KUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B PAa3HBIX BU/IAaX UCKYCCTBA, CTPEMJICHHUE MPOSIBIATH Ka4eCTBA TBOPUYECKON JINYHOCTH;

5) ¢pu3uyeckoro BocnuTanus, GOPMHUPOBAHNUS KYJIbTYPbI 310POBbs H YMOIMOHAIBLHOTO 6JIar0NoJIyYns:

MOHMMAaHWE M peau3alys 370pOoBOro M Oe3omacHoro odpasza »KU3HU (370pOBOE MUTAaHUE, COOIIOJAEHHE TMTMEHHMYECKHX IMPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUI U OT/AbIXA, peryisipHas (Gu3nueckass akTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOILIEHUS K

COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBbBIO;

IIOHNUMAHHNE IIEHHOCTU HpaBI/IJ'I I/IHHI/IBI/I)IyaJ'II)HOFO 1 KOJUICKTUBHOT O 6630HaCHOFO IIOBCACHUS B chyaume, yrpo>1<a10nmx SJIOpOBI)IO 1 XKXKU3HU
JTIOJICH
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OCO3HAHUE MOCIIEACTBUI U HEMPUATHS BPEAHBIX MPUBBIYCK (YHOTPEOICHHUS aIKOr0JIsl, HAPKOTHKOB, KYPEHHS);
6) TPy10BOT0 BOCIIMTAHMSI:
TOTOBHOCTb K TPYZly, OCO3HAaHHE IEHHOCTH MacTepPCTBa, TPYI0IIO0HE;

TOTOBHOCTHh K aKTHBHOM JACATCIIBHOCTH TEXHOJIOTHYECKOU H COHH&HBHOﬁ HaIlpaBJICHHOCTH, CIIOCOOHOCTH HHUIOWUHUPOBATDH, INIAHUPOBATH U
CaMOCTOATCIIbHO BBIIIOJIHATD TAKYIO ACATCIIBHOCTD,

UHTEpPEC K pPa3IU4YHbIM cdepam NpodecCHOoHaANBHON AeATEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccun u
peann30BbIBaTh COOCTBEHHbIC )KU3HEHHBIE IIJ1aHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;
7) 3KOJIOrM4eCKOr0 BOCIIUTAHMSA:
HKOJIOTMYECKHU LeIeCO000pa3HOE OTHOLIEHHUE K IPUPOIE KaK UICTOYHHUKY KU3HU Ha 3eMIle, OCHOBE €€ CYIIECTBOBAHUS;

IMOBBIIICHUEC YPOBHA SKOJIOTHUECKOU KYJbTYPBI: HpI/IO6peTeHI/Ie OIIbITa IMJIAHUPOBAHUSA MMOCTYIIKOB U OLCHKN WX BO3MOKHBIX HOCJ'ICJICTBI/Iﬁ JJIA
OKpY>Karollen Cpeibl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPo0JIeM U IMyTel UX peleHus;
CIIOCOOHOCTH MCIOJb30BaTh MpUOOpETaeMble PU NU3YYEHUH OMOJIOTUN 3HAHUS U YMEHHUS MIPH PEeLIeHUH MPOOJIeM, CBI3aHHBIX C PAallMOHATIBHBIM
IIPUPOJIOTIONB30BaHUEM (COOIOIEHNE MIPABUJ MOBEJICHHUS] B NPUPOJE, HApPABIECHHBIX HAa COXPAaHEHHWE PaBHOBECHS B HKOCHCTEMAax, OXpaHy BUJIOB,

IKOCHUCTEM, OoChephl);

AaKTUBHOE HENpUATHE JEWUCTBUN, NPUHOCSIIMX BpEJ OKpYKaloled NpUPOJHOM cpele, yMEHHE MPOrHO3HPOBaTh HEOIAronpusTHbIE
9KOJIOTUYECKHE MTOCIEACTBUS IPEANPUHAMAEMBIX JIEUCTBUI U IIPEIOTBpalaTh UX;

HAJIMYUE PA3BUTOI0 SKOJIOTMYCCKOI0 MBIIIJICHUA, 9KOJIOTHYECKON KYJBbTYPBbI, OIIbITa ACATCIbHOCTU 9KOJIOTHYECKOU HAIpaBJICHHOCTH, YMCHU

PYKOBOJACTBOBATHCA MU B HO3HaBaTC.HBHOI71, KOMMYHHKaTHBHOﬁ U COIIHAIBHOMI IMMPAaKTHUKE, TOTOBHOCTHU K YYaCTHIO B HpaKTquCKOﬁ ACATCIBbHOCTU
9KOJIOTHYCCKOU HAIpaBJICHHOCTH;
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8) HeHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH U OOILIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO
Ha JIMaJIore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IOJIMKYJIbTYPHOM MHUPE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM M YUTATEIILCKOU KYJbTYpPBI KaK CpEACTBa BSaHMOHeﬁCTBHH MCXKAY JHOAbMU U IIO3HAHUA MHPA,

noHMMaHue cnenuduku OMOJIOrMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMUPOBAHMHM PAIMOHAIBHOIO HAYYHOTO MBIIIJICHHUS, CO3JaHUH
LIEJIOCTHOT'O MPEJCTABICHHsI 00 OKpYXaroIlleM MHUpE KaK O €JMHCTBE NMPUPOJIbI, YEJIOBEKa M OOLIECTBA, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny npodiieM COXpaHEeHUs IPUPOJIHOIO PABHOBECUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJOTMH JJIsl COBPEMEHHOW IMBIJIM3AIMH: OOECIIEYeHHsST HOBOTO YPOBHS PA3BUTHS MEIWIMHBI, CO3/IaHHE
NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX pEIIaTh PEecypCHbIe MPOOJIeMbl pPa3BUTHS YEJIOBEYECTBA, MOUCKA IMyTeH BBIXOAA M3 TIJIOOAIBHBIX
9KOJIOTMUECKUX MpoljeM U oOecredyeHus Iepexoja K YCTOMYMBOMY pa3BUTHIO, PallMOHAIBHOMY HCIOJIB30BAHUIO MPHUPOAHBIX PECYPCOB H
(OpMHUPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B MOJTY4YEHUU OMOJOrMYECKMX 3HAHUN B LIEJAX MOBBIIMICHUS OOLIEH KyJIbTyphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK
COCTaBHOM 4acTH (PyHKIIMOHAILHOW I'PaMOTHOCTH 0Oyuaromuxcs, GopMupyeMoit npu u3y4eHuu OuoJIoruy;

MNOHUMAHHEC CYHIHOCTU MCTOHOB ITO3HAHUA, HCIIOJIb3YECMbIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCITOJIb30BaTh IMOJIy4ya€MbIC 3HAHUA JJIA
aHaIM3a U OOBICHEHUS SIBJICHUM OKpYyXaromero Mupa U NpoucxoJsaunx B HEM I/ISMCHCHI/If/'I, YMCHUC J€J1aTh 000CHOBaHHBIC 3aKJIFOYCHHS Ha OCHOBE
HAayYHBIX (l)aKTOB U UMCIOIUXCA NAaHHBIX € HCJIBIO MOJYUYCHHUA NOCTOBECPHBIX BHIBOIOB;

CIIOCOOHOCTBH CAMOCTOSTEIBHO UCITOIb30BaTh OMOJIOTHYECKUE 3SHAHUS JJI PCIICHU A HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYAIUAX,

OCO3HAHHE LIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO U MCCIIEA0BATEIbCKYIO AESITEIbHOCTh MHANBHUYAJIBbHO U
B TpYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06pa3OBaHI/IIO n caMoo6pa30BaHmo, K aKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHUM 10 OMOJIOTUU B
COOTBETCTBUHU C )KU3HCHHBIMU HOTpe6HOCT$IMI/I.
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METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe PE3yibTaThl OCBOCHHUS y4eOHOro mpeamera «bHonOrus» BKIIOYAIOT: 3HAYMMBIE I (POpPMUPOBAHUS MHUPOBO33PEHUS
o0yyJaroImuxcs MeKAUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLEHAYUHbIE TOHATHS, OTPaXKArOIUe [EJIOCTHOCTh HaAyYHON KapTHHBI MUPA U CHeLU(UKY
METOOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTHs, SABICHHE, MPOLIECC, CUCTEMA, HayYHbIH (haKT, MPUHLUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEOBAaHUE, HAOJIOJCHUE, W3MEPEHUe, SKCIEPUMEHT W JpYyrue); YHUBEpCaJlbHble Y4eOHbIC ACHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHKATHBHBIE, PETYISITHBHBIC), oOecneunBaiomme ¢GopMHpoBaHHE (DYHKIIMOHAIBHOW TPAMOTHOCTH U COLMAIBHON
KOMIIETEHIIMM OOYYaloIIMXCsl; CIIOCOOHOCTh OOYYaroIIMXCsl MCIOJb30BaTh OCBOCHHbBIE MEXIUCUUILUIMHAPHBIC, MHUPOBO33PEHUECKUE 3HAHUSA U
YHHUBEpCaJIbHbIC Y4eOHBIC ICHCTBHSI B TO3HABATEIBHON M COLIMAIBHOM MPAKTUKE.

B pesynbrare m3ydeHns OMOJIOTMM Ha YPOBHE CpefHEro obumiero oOpaszoBaHus y oOydwaromierocsi OyayT cOpMHUpPOBaHbBI IO3HABATEIbHbBIC
YHUBEpCaJbHbIE Y4eOHbIE JEHCTBHs, KOMMYHUKAaTHUBHbIC YHMBEpCaJIbHbIe ydeOHbIE JCHCTBUS, PETyJIATHBHbIC YHUBEpCaJlbHble yueOHbIE IEHCTBUS,

COBMECTHAaA ACATCIbHOCTD.

MertanpenmeTHble pe3yabTaTbl OCBOEHUS IPOrPaMMBbl CPEIHEr0 00LIEr0 00pa30BaHUs JOJIKHBI OTPAXKATh:

OByaieHne YHUBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:
1) 6a3oBble JJOrHYECKHUe TeHCTBHUS:
CaMOCTOSITENIFHO (hOPMYITUPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

UCIMOJIb30BaTh MPHU OCBOCHUHU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUs (aHalu3a, CHHTE3a, CPaBHEHUS, KiIacCU(pHUKAIMH, 0000IIeHH),
PacKpbIBaTh CMBICT OMOJIOTMYECKUX MOHATUH (BBLACIATh UX XapaKTepHble MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTUMU MOHATUSMU);

OTIPENIETIATH IENIU ACITEIHPHOCTH, 3a]]aBasi TapaMeTPbl U KPUTEPUH UX TOCTHKEHUSI, COOTHOCUTH PE3YJIbTATHI IEATEILHOCTH C TTOCTABICHHBIMU
LIETISIMU;

HCIIOJIb30BaTh OMOJOTHYECKHE IIOHSITHUS JJIs0 00BSICHEHHUS (I)aKTOB U SIBICHUI )KMBOM IMpUPOABI;
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CTPOUTH JIOTMYECKHE pacCyXIeHus (MHAYKTUBHbIC, NEAYKTUBHBIC, IO aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH U TPOTUBOPEYUS B
paccMaTpuBaeMBbIX SBICHUSX, (POPMYJIUPOBATH BHIBOJBI U 3aKIIOUCHHUS,

IMPUMCHATH CXEMHO-MOACIIBHBIC CPCACTBA AJId IPEACTABICHHA CYHICCTBCHHBIX CBSI3€H M OTHOIIICHHI B HU3y4acMBbIX OMOJIOrHYECKUX OG’BGKT&X, a
TaKXC HpOTI/IBOpe‘II/Iﬁ Pa3sHOro poaa, BbIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaL[I/IOHHBIX HNCTOYHHUKAX;

pa3padaThIBaTh IUIaH PEHICHUs MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIIUXCA MaTepHATIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;
BHOCHUTb KOPPEKTHBBI B JIESATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJSIM, OLICHUBATh PUCKH ITOCIEACTBUM IEATENBHOCTH;
KOOPJIMHUPOBATh U BBIIOJIHATH PadOTy B YCIOBUAX PEalIbHOTO, BUPTYaIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOACHCTBUS;

pa3BUBATb KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6J’ICM.

2) 6a30BbIe HCCIE0BATEIBLCKHE TEHCTBUS:

BJI1aACTh HAaBbIKaMH y‘Ie6HO'I/ICCHC,Z[OBaTCJILCKOI>'I u HpOCKTHOfI ACATCIIBHOCTHU, HABBIKAMUW PA3PCILICHU A HpO6J'ICM, CITOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOATCIbHOMY ITOUCKY METOJIOB PCHICHUA MPAKTUICCKUX 3a7a4, IPUMCHCHHIO Pa3JINYHbIX MCTO/I0B ITIO3HAHU A,

HCIIOJIB30BAaTh PAa3IMYHbIC BHUJbI JACATCIBHOCTH IO IMOJYYCHHWIO HOBOI'O 3HaHHWsA, €r0 MHTCPIIPETALNH, npeo6pa3OBaHmo U NPUMCHCHHIO B
yLIe6H]':>IX CUTyallusX, B TOM YHCJIC ITPU CO3AaHUHN y‘Ie6HLIX " COMAIIBHBIX ITPOCKTOB;

(dbopMUPOBATH HAYYHBII TUI MBILUICHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTHEN, KIIFOUEBBIMH MOHATHSIMHI U METOJIaMU;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a1a41 B 00PA30BATEIIHHON IEATETLHOCTH U )KU3HEHHBIX CUTYaIUsX;

BbIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBSA3HM W aAKTYaJIM3WPOBATH 3aJda4dy, BBIABUI'aTb THUIIOTE3Y eé peIICHUA, HaXOAWTb AapryMmMeHTHI JIA
J0Ka3aTcJIbCTBa CBOUX yTBep)K,Z[eHHfI, 3a1aBaTh NapaMCTPbl U KPUTCPHUU PCUICHUS,

AHAJIU3UPOBATD IMOJIYYCHHBIC B XOJC PCHICHUA 3a/la4i pPC3YJIbTAThI, KPUTUICCKU OLICHUBATH UX JOCTOBCPHOCTD, IIPOrHO3UPOBATL U3MCHCHHC B
HOBBIX YCJIOBUSX;
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JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISTh IEJICHANIPABIICHHBIN MOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHS B MPOPECCHOHATBHYIO CPELLY;
YMETh MMEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACITCITbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX NMPEIMETHBIX 00JIaCTei;

BBIJIBUT'aTh HOBBIE UJEHU, NpeagaraTb OpUrMHalbHbIE MOJIXOAbl U PELIEHUs, CTaBUTh MPOOJIEMBl U 3a/1a4M, JOINYCKAIOUIME aJbTePHATHBHBIE
peuieHusl.

3) pabdora ¢ unpopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHMKAX HH(OpMAIUM (TeKCTe y4eOHOro MOocoOMs, HAyYHO-TOMYJSPHOW JMTepaType, OMOIOTHYECKUX
CJIOBapsIX M CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JIaHHBIX, B VIHTepHETe), aHaIM3UpOBaTh HHPOPMAIIUIO Pa3IMYHbIX BUA0B U (OPM NpEACTABICH U,
KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTb U HENIPOTUBOPEUYUBOCTD;

q)OpMy.]'II/IpOBaTB 3alpoChl U HNPUMCHATH PA3JIMYHBIC MCETOJABI IPU ITOUCKE U OT60pC OMOJIOrNYEeCKOM I/IH(i)OpMaLII/II/I, H€O6XOI[HMOﬁ JJIA
BBITIOJTHCHU A y‘~I€6HI)IX 3aJa4,

HpI/I06p€TaTB OIIBIT  HCIIOJIB30BaHUS I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOJ’IOI‘I/Iﬁ, COBCPUHICHCTBOBATE  KYJIBTYPY AKTHBHOTIO
HCIIOJIb30BaHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSATENIFHO BBIOMPATh ONTHMAIIBHYIO (OpMy TpejacTaBleHHs Ouojorndeckoil mHdopmanuu (cxembl, rpaguKH, TUarpaMmbl, TaOIUIHL,
PHUCYHKH U JAPYTOE);

HCIIOJb30BaTh Hay‘-IHLIf/'I SA3BIK B KaQ4YCECTBC CpCACTBA IPU pa60Te ¢ OMOJIOrHYEeCKOI HH(I)OpMaHHCﬁZ MPUMCHATH XUMUYCCKUC, (I)I/I3I/IHCCKI/IC nu

MaTeMaTHYeCKHUe 3HaKu U CUMBOJIBI, (hOpMyIibl, aOOpeBHaTypy, HOMEHKIIATYpy, UCIIOIb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA
HarJIsJHOCTH;
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BJIa/IETh HABbIKAMH PAaClO3HABAHUS U 3alIUTHI HH(pOpMauu, HHGHOPMaIIMOHHON 0€30MaCHOCTH JTMYHOCTH.

OBJ1ajieHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH 1eCTBUAMU:

1) o6menmne:

OCYHICCTBJIATL KOMMYHUKAIIUHU BO BCCX chepax JKU3HH, aKTUBHO YYaCTBOBATb B JUAJIOIC WJIM OUCKYCCHHU IIO CYHICCTBY 06C}’)I(I[aeM01>i TEMBbI
(YMGHI/IC 3a1aBaTb BOIPOCHI, BBICKA3bIBAThL CYXKJACHUSA OTHOCUTCIIbHO BBLIIIOJHCHUWA HpeﬂﬂaraeMOﬁ 3ala4i, YUYUTBIBATb MHTCPECHI U COIIAaCOBAHHOCTD

MO3ULAM APYrux y4aCTHUKOB AHAJIOTa UIIN I[I/ICKYCCI/II/I);

paciio3HaBaTb HeBep6aanHe cpeacrBa O6H_IeHI/I$I, INOHHMAaTb 3HAYCHHC COLMUAJIbHBIX 3HAKOB, IMPCAINOCBIIOK BO3HHMKHOBCHHA KOH(I)J'II/IKTHLIX
CI/ITyaIII/Iﬁ, YMCTb CMATYaThb KOH(l)JII/IKTI)I 1 BCCTHU IICPCTOBOPLI;

BJIQ/IETh PAa3JIMUHBIMU CIIOCOOaMH OOIIEHUS U B3aMMOJEHCTBYS, TIOHUMAaTh HAMEPEHUSI IPYTUX JIHOJIEH, POSBIIATh YBAXKUTEIbHOE OTHOIIEHHE K
cobeceIHUKY U B KOPPEKTHOU opme HopMyIrpoBaTh CBOU BO3PAKEHHUS;

paSBépHYTO U JIOTUYHO HU3J1araTb CBOIO TOYKY 3pCHUA C HUCIIOJIb30BAHUEM A3BIKOBBIX CPCIACTB.

2) COBMECTHAs AeATEIbHOCTh:

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUAYAIbHON pabOThl pU pEeUIeHUH OMOJIOrHYecKor MpolaeMbl, 000CHOBBIBATH
HE00XO0AMMOCTh IPUMEHEHUS TPYIIOBBIX (POPM B3aMMOIECHCTBHS IIPH PELICHUH y4eOHOU 3a/1auu;

BLI6I/IpaTB TEMATUKY U MCTO/Ibl COBMCCTHBIX JIEUCTBUI C y‘{éTOM 06H_[I/IX HHTCPECOB 1 BO3MOXKHOCTEH Ka)KI0To 4JIeHa KOJIJICKTHBA,

MMPpUHHUMATh LECJIN COBMECTHOI ACATCIIbBHOCTHU, OPIraHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBHS 110 €€ JOCTHIKEHUIO: COCTABJIATh ILJIaH HCﬁCTBHﬁ,
pacipeacissiTh poJju € y‘-IéTOM MHEHUMN Y4aCTHUKOB, 06CY)KI[E[TL PE3yJIbTAaThL COBMECTHOM pa6OTLI;
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OILICHMBATh KAUECTBO CBOETO BKJIAJa U KAXKJOr0 yYacCTHUKA KOMaH/bl B OOIIMI pe3yabTaT M0 pa3padOoTaHHBIM KPUTEPHSIM;
npeiaraTh HOBBIE MMPOEKTHI, OLIEHUBATH UJICH C MO3UIIMU HOBU3HBI, OPUTMHAILHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBJIATL MO3UTUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTyalUAX, IPOABIATL TBOPUYCCTBO U B006pa)KeHI/I€, OBITH
WHHUITMATUBHBIM.

OBJ1ajileHNe YHUBEPCAIbLHBIMH PeTryJIsITHBHBIMH AeiiCTBUSIMU:
1) camoopranmu3anus:
HCII0JIb30BAaTh 6I/IOJIOFI/ILICCKI/IC 3HaHUA OJIs1 BBIABJICHUSA HpO6HeM 1 X PCUICHHA B )KU3HCHHLIX U y‘-Ie6HBIX CUTYyaluAX;

BI)I6I/IpaTI) Ha OCHOBE OMOJIOTMYECKUX 3HAHUN HCJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX IIGﬁCTBI/I?IX M IOCTYIIKaxX MO0 OTHOHWICHHUIO K JKUBOU
MPUPOJIE, CBOEMY 37I0POBbBIO U 3JI0POBBIO OKPYKAOIIHX;

CaMOCTOATCIIbHO OCYHICCTBJIATH IMO3HABATCIBHYIO JCATCIBbHOCTD, BBISABJIIATH HpO6J’IeMI>I, CTaBUTh H q)OpMyJ'II/IPOBaTI) COOCTBEHHEIC 3aga4ud B
O6p330BaTeHLHOﬁ ACATCIIbBHOCTU U JKU3HCHHBIX CUTYAlUAX,

CaMOCTOSITENIbHO COCTAaBIISATh IUIaH PEIIeHUs MPoOJIEMBl C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTEHUH;
JlaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;
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croco6cTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO MIMPOKOM SPYIUIMU B pa3HbIX OOJACTSIX 3HAHWUM, IOCTOSHHO TOBBIMIATH CBOI
00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:
JaBaTb OUCHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPCKTUBLI B ACATCIIBHOCTh, OUCHHUBATL COOTBETCTBUC PC3YJILTATOB LCIISAM;

BJIAJICTh HaBBIKAMHU ITO3HABATEIHHON pE(IIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, X PE3YNIbTATOB M
OCHOBAHHUH, HCIIOJIB30BAaTh TPUEMBI pe(ICKCHH ISl OLIEHKU CUTYalliH, BEIOOpA BEPHOTO PELICHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATDb PCUHICHUA 110 UX CHUKCHUILO,

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€ PE3YNIbTATOB JEATEIBHOCTH;

3) npuHsiTHE Cedsl U APYTUX:

NpUHUMATh ce0sl, TOHMUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIBHOCTH;
IpU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKU;

pa3BuUBaTH CITOCOOHOCTH IMTOHUMATh MHP C MO3UIHUU APYTroro 4€JI0BCKa.

HNPEAMETHBIE PE3YJIBTATBI
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[TpenmeTHbIe pe3yabTaThl OCBOCHUS COAepXKaHus yueOHoro npeamera «buonorus» Ha yriayO0n€HHOM ypOBHE OpUEHTHPOBAHBI Ha oOecrieueHue
npodunsbHOro 00yueHus odydaromuxcs 6uonorur. OHU BKITIOYAIOT: crienuduueckue A OMOJIOTMN Hay4HbIe 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBUIA
[0 OCBOCHMIO, MHTEPIIPETAIIMN U MPEOOpPA30BAHUIO 3HAHM, BHUJBI JEATEILHOCTH IO MOJYYCHHUIO HOBBIX 3HAHWW M MX NMPHUMEHEHHUIO B PA3TUYHBIX
y4eOHBIX, a TAK)KE B PeabHBIX )KU3HEHHBIX cUTyanusx. [IpeqmeTHbie pe3yabTaThl IPEICTABICHBI 110 TOAaM U3YUYESHHUS.

[IpeameTHbIC pe3ynbTaThl OCBOEHUS yueOHOTO TipeameTa «buonorus» B 10 Knacce NOMKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHMHM O MeCTe€ M POJIM OHUOJIOTUM B CHCTEME €CTECTBEHHBIX HayK, B (POPMHPOBAHUHU €CTECTBEHHO-HAyYHOW KapTHUHBI
MHUpa, B I03HAHUU 3aKOHOB IPUPOJIbI U PEIICHUU MPOOJIEM PallMOHAIBHOIO MPUPOIONOIB30BaHuUs, O BKJIAJIE POCCUICKUX U 3apyOekKHbIX YUEHBIX B
pa3BUTHE OMOJIOTUH;

BJIaJICHHE CUCTEMON OMOJIOTMYECKUX 3HAHMHM, KOTOpas BKIIOYAET: OCHOBOIOJAraromye OnoJoruueckue TepMUHBI U MOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIU3M, TOMEOCTa3, CaMOPETyJIALUs, CAaMOBOCIIPOU3BEIEHUE, HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT M Pa3BUTHE), OMOJIOrNYeCKHe
teopuu (knetounas teopust T. llIBanna, M. [llneiinena, P. BupxoBa, XxpoMocomHas Teopus HaciencTBeHHOCTH T. Moprana), yuenus (H. Y. BaBunosa
— 0 LIEHTpaxX MHOroo0pasus M HPOUCXOXKAECHUS KYJIbTYPHBIX pPacTEHHil), 3aKOHBI (€IMHOOOpa3Hsi MOTOMKOB IEPBOTO IMOKOJIEHHUS, pacCILEIICHMUS,
YHCTOTHI TaMET, HE3aBUCUMOTI0 HacienoBaHus I'. Menzaens, roMoaorn4eckux psioB B HaciaeAcTBeHHOM usMeHunBoctu H. M. BaBunoBa), npuHIHAIIEL
(KOMILJIEMEHTapHOCTH);

BIIaJICHUE OCHOBHBIMH METOJAMU HAYYHOTO TO3HAHHS, HCIOJB3YEMBIX B OMOJIOTHYECKUX HCCIEIOBAHHUSAX KUBBIX OOBEKTOB (OIMHCAHHE,
n3MepeHue, Ha0JIoIeHne, SKCIIEPUMEHT);

yMeHI/Ie BBIACIIATH CymeCTBeHHBIe HpI/I3HaKI/II BI/Ip}ICOB, KJICTOK HpOKapI/IOT " BYKapI/IOT, OJHOKJICTOYHBIX M MHOT'OKJICTOYHBIX OpFaHI/ISMOB, B
TOM 4ucliie 0akTepuil, rpruOOB, PACTEHUIA, )KUBOTHBIX M YEIIOBEKA, CTPOCHHUS OPTaHOB M CUCTEM OPraHOB PACTCHHIA, )KMBOTHBIX, YEJIOBEKa, MPOIIECCOB
KU3HEICSITCIIbHOCTH, TPOTEKAIONTUX B OpraHW3MaxX PacTeHUH, >KUBOTHBIX M YeJIOBEeKa, OMOJOTHYECKUX IMPOIIECCOB: OOMEHA BEMIECTB (METa0OIU3M),
MIPEeBpAICHHS YHEPTUH, OPOKEHHUS, aBTOTPO(HOTO U TeTepOTPO(HOTO TUTIOB MUTAHUS, (POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, Meii03a, TaMeTOTeHe3a,
AMOpHoreHesa, MoCTIMOPHOHAIBHOIO Pa3BUTHS, PAa3MHOXKEHHUS, WHIMBUAYAIBHOTO Ppa3BUTHsS OpraHu3Ma (OHTOTE€HE3a), B3aUMOJICHCTBUS T'€HOB,
reTepo3uca, CKyCCTBEHHOTO 0TOO0pa;
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YMEHHUE YCTaHABIMBATh B3aMMOCBSI3U MEX/y OPraHOMIAMH KJICTKHA W MX (YHKIHSIMH, CTPOCHUEM KIIETOK pa3HBIX TKaHEH M WX (YHKIHSIMH,
MEX]y OpraHaMHu U CUCTEMaMH OPraHOB Y PACTCHHIA, )KMBOTHBIX M YEIIOBEKA M MX (DYHKIMSIMHU, MEXKY CUCTEMaMHU OPTaHOB M MX (YHKIUSIMU, MEKITY
JTamamMu OOMEHa BEIISCTB, JTallaMU KIETOYHOTO IUKJIA M KU3HEHHBIX ITUKIOB OPraHU3MOB, 3TalnaMu SMOPHUOHAIBLHOTO PAa3BUTHS, TCHOTHIIOM U
dheHoTumnom, GeHOTUIIOM U (PaKTOpaMH Cpeibl OOUTaHUS;

YMCHUEC BBIABJIATH OTJIMYUTCIBHBIC ITIPU3HAKHA XHUBBIX CUCTEM, B TOM YHCJIC paCTeHHﬁ, JKHBOTHBIX U YCJIOBCKA,

YMCHHEC HCIIOJIb30BAaTh COOTBCTCTBYIOIIUC API'YMCHTHI, 6I/IOHOFI/I‘ICCKYI-O TCPMHUHOJIOTHIO M CHMBOJIMKY JIA J0Ka3aTCJIbCTBA POACTBa
OpPraHu3MOB PasHbIX CUCTEMATUYCCKUX TI'PYIIIL;

YMCHHC pClIaThb OMOJIOrHYECKHUE 3ala4¥, BbIABJIATH HNPUYNHHO-CICACTBCHHBIC CBA3U MCKAY UCCIICAYCMbIMU OMOJIOrHYECKUMU npoucccaMu
SABJICHUAMM, ACJIATh BBIBOJIbI U ITIPOTHO3bI HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHUE BBITIOIHATH Ja00paTOpHbIE U MPAaKTHYECKHE pabOThI, COOMIOAATH PaBUIIa IPU PadOTe ¢ y4EeOHBIM U JIAOOPATOPHBIM 000PYIOBaHUEM;

YMCHHUEC BbIJIBUTATh THIIOTE3bI, IMPOBEPATH HX OSKCIHCPUMCHTAJIbBHBIMU CPCACTBAMU, q)OpMy.HI/Ip}/ﬂ eJb HMCCICAOBAHUSA, AHAIM3UPOBATH
IMOJIYYCHHBIC PE3YyJIbTAThI U 1€JIaTh BbIBObI;

yYMEHHUE y4acTBOBATh B YUEOHO-MCCIIEAOBATEIBCKON paboTe 1Mo OMOJIOTHH, SKOJIOTHH U METUIIMHE, TTPOBOIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX
00I1eCcTB, U MyOIMYHO MPEACTABIAThH MOTYyYSHHBIE PEe3YIbTaThl HA YICHUYECKUX KOH(PEPEHIHUIX;

YMCHHE OLCHUBATH J3THUYCCKHUC ACIICKTBI COBPEMCHHBLIX HUCCJIeIOBAaHUM B o0OiractT OMOJIOTHH U MCIUIIMHBI (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC
OIJIOAOTBOPCHUEC, HAITPABJICHHOC U3MCHCHUC I'CHOMA U CO3JIaHUC TPAHCTI'CHHBIX OpFaHI/ISMOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP Oyaymier mpodeccHoHanbHON NeATeTbHOCTH B 001acTH OMOJIOTUM, MEIUIIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPHUH, CEITHCKOTO XO3SHCTBA, MHINEBOW MPOMBIIUICHHOCTH, YIJIyOJISTh MO3HABATEIbHBIA HHTEPEC, HANpPABJICHHBIH HA OCO3HAHHBIN BBHIOOD

COOTBETCTBYIOIIEH MpodeccHr W TMPOAODKEHHE OHOIOTUYECKOTO 00pa3oBaHUs B OpraHU3alMAX CPEAHEr0 MPO(EeCCHOHATBFHOTO W BBICHIETO
oOpazoBaHws.

HpCI[MCTHBIC pe3yibTaTbl OCBOCHUA yqeGHoro npeamera «buonorus» B 11 knacce n10IXKHBI OTpaXaThb:
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c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIM OHMOJIOTUN B CHCTEME €CTECCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
KapTUHBI MUpPa, B MO3HAHUU 3aKOHOB IPUPOJIbI U PEIICHUH KOJIOTHYSCKUX MPOOJIEM YeI0BEUSCTBA, a TAK)KE B PEIICHUH BOIPOCOB PAIMOHAILHOTO
MIPUPOIONOIB30BaHUs, M B (POPMUPOBAHUH [IEHHOCTHOTO OTHOIIIEHUS K MIPUPOJIE, OOIIECTBY, YETOBEKY, O BKIIAJIE€ POCCUNCKHX U 3apYOCIKHBIX Y4 EHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BJAJE€Th CHUCTEMOM OHOJOTMYECKHX 3HAHHM, KOTOpas BKIIOYAET OINpeeNieHHWs M TOHMMAaHHE CYIIHOCTH OCHOBOIOJArarollnuxX
OMOJIOTMYECKNX TEPMHHOB M TIOHATUH (BUI, 3KOcHUcTeMa, Ouocdepa), Ouomorndeckue Teopuu (dBotonnonHast Teopus Y. JlapBuHa, cHHTETHYECKAs
Teopus 3Boironun), yuenus (A. H. CeBeproBa — o nmyTsix u HampaBieHusx sBomonuu, B.M. Bepnaackoro — o 6uocdepe), 3akoHbl (T€HETUYECKOTO
pasHoBecust Jx. Xapau u B. BaitnOepra, 3apoasimeBoro cxoxactBa K. M. bapa), mpaBuna (Munumyma 0. JInGuxa, 3KOJIOTHYECKOW MHUPaAMUJIBI
SHEprum), runotessl (runoresa «vupa PHK» V. ['unGepra);

YMCHHEC BJIAACTh OCHOBHBIMH MCTOAAMHU HAYYHOI'O IIO3HAHHA, HUCIIOJIB3YCMBIMHU B OMOJIOTUYECKHX HCCICOOBAHUAX KHNBBIX 00BEKTOB U
3KOCHCTEM (OHI/IcaHI/IC, HU3MCPCHUC, Ha6J'II-O,Z[eHI/Ie, SKCHepI/IMCHT), croco0aMu BBISIBIEHUS U OLCHKHU aHTPOIIOI'CHHBIX U3MEHEHUH B IPpUPOJC,

YMEHHE BBIJCNATh CYIIECTBEHHBbIC MPHU3HAKU: BHJIOB, OHUOTEOIIEHO30B, AIKOCHCTeM U Ouochepsl, CTAOUIU3UPYIOLIErO, ABHKYILIETO U
Pa3pBIBAOIIETO €CTECTBEHHOTO 0TOOPA, AJUIONMATPUYECKOTO U CUMIIATPUICCKOT0 BUI000pa30BaHUS, BIMSHHS JIBIKYIIUX CHJI SBOJIFOIIMHA HA TeHO] OHT
MOMYJISIIIUY, TPUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpejie 00UTaHus, YepeJOBaHMs HApaBICHUI IBOIOLNN, KPYTrOBOPOTA BEIIECTB U MOTOKA SHEPTUU B
IKOCHUCTEMAX;

YMCHHUEC YCTAaHABJIMBATHL B3aMMOCBA3M MCXKAY HNpoHeCCaMH SBOJIOUOWH, ABMIXXYIIUMHU CHJIAMH AHTPOIIOTCHE3d, KOMIIOHCHTaAMHM pPa3JIMYHBIX
O9KOCHUCTEM U HpI/ICHOCO6HeHI/IHMI/I K HUM OPraHU3MOB;

YMCHHUC BBIABJIAATE OTJIIMYUTCIIBHBIC IMIPU3HAKH KUBBIX CHCTCM, HpI/ICHOCO6JIeHHOCTB BHUIOB K Cpeac 06I/ITaHI/I$I, a0MOTUYECKUX U OMOTHYCCKHX
KOMIIOHCHTOB 3KOCUCTEM, B3aHMMOCBSI3EU OpTraHu3MOB B COO6H.[CCTB3.X, AHTPOIIOTCHHBIX W3MEHEHHI B DKOCHCTEMaxX CBOEH MCCTHOCTH,

YMCHHUEC HCIOJIb30BaTh COOTBCTCTBYIOIIUC APTyYMCHTHI, 6I/IOJ'IOFI/I‘{CCKYIO TCPMHUHOJIOTHUKO W CHMBOJIUKY JUIA JO0Ka3aTCJIbCTBA POACTBA
OpraHu3MoOB pPa3HbIX CUCTEMATUYCCKHUX TPYIII, B3aNMMOCBA3M OPTraHU3MOB W CPCAbI 06I/ITaHI/I$[, CANMHCTBA YCJIOBCYCCKUX pac, HGO6XO)II/IMOCTI/I

COXpPAaHCHUA MHOFOOGpaSI/IH BHUJ0OB U SKOCUCTEM KaK YCJIOBHS COCYIICCTBOBAHUS NPUPOJALI U YCJIOBCUCCTBA,

YMCHHUC pClIaThb OHoJIOrHYecKue 3ala4y, BBIABIIATH NPUYNHHO-CICIACTBCHHBIC CBA3U MCKAY UCCIICAYCMbIMU OMOJIOTMYECKUMU nponeccamu u
ABJICHUAMM, ACTIATh BBIBOJbI U ITIPOTHO3bI HA OCHOBAHHWHU IMOJIYYCHHBIX PC3YJIbTATOB,

YMEHUE BBITIOJIHSTH JIJAOOPATOPHBIC U MTPAKTUUECKHE PadOTHI, COOIIOIATh MTpaBuia Mpu padoTe ¢ yueOHBIM U JIA0OPATOPHBIM 00OPYIOBAHHEM;
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YMCHHC BbIJIBUTATb THUIIOTC3bI, IIPOBCPATbL HX OKCIICPUMCHTAJIBHBIMU CpCACTBAMU, (bOpMYJ'II/Ip}Iﬂ Ocjib HMCCICAOBAHMA, AHAJIMU3HUPOBATDH
IOJYYCHHBIC PE3YJIbTAThI U ICJIaTh BHIBOABI;

YMEHHE Y4acTBOBATh B y4€OHO-HMCCIIEI0BATENbCKON paboTe O OMOJIOTMH, SKOJOTUH U MEJUIMHE, IPOBOJIMMON Ha 0a3e MIKOJIbHBIX HAYUHBIX
OO0IIECTB, U MYOJINYHO MPEJICTABIIATH MOIYYCHHBIC PE3yJIbTaThl HA YYCHUYECKUX KOH(EPEHIIHSIX;

YMEHHE OIEHUBATH THIOTE3bI U TCOPUH O MPOMCXOKICHUH JKH3HH, YEJIOBEKA M YEJIOBEUECKUX Pac, O MPUYUHAX, MOCIEACTBUSIX H CIIOCO0ax
MIPEIOTBPAIICHHS TI100aIbHBIX U3MEHEHUH B Orocdepe;

YMEHUE OCYHIECTBISTh OCO3HAHHBIM BBIOOp Oynymiedl mnpodeccHuoHaIbHOM  JIEATENTbHOCTH B 00JIaCTU  OMOJIOTMH, SKOJIOTHH,
IIPUPOJIOIIONIB30BAHUSA, MEIUIMHbI, OMOTEXHOJIOTUH, IMCUXOJIOTUU, BETEPUHAPUHU, CEIbCKOI'O XO34HCTBA, MUIIEBON NPOMBIIUIEHHOCTH, YIIyOJsTh
[I03HABATENIbHBII UHTEPEC, HAPaBICHHBIH HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH NMPOPECCUM U MPOJIOJIKEHUE OMOIOTHYECKOr0 00pa30BaHus B
OpraHu3alMsIX CPEAHEro NPoQPecCHOHAIbHOIO U BhICIIEro 00pa3oBaHusl.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanMeHoBaHMe pa3/iesioB U TeM MPOTPaMMbl KosinuecTBo yacoB dneKkTpoHHbIE (UPPOBLIE)
n/m Bcero [paKkTHYeCKHe obpa3oBaTesIbHbIE PECYPChI

paboThl

1 BuoJsiorus kak Hayka 1 [[1]

2 KuBble cHUCTEMBI U UX U3yYeHHE [[1]

3 BuoJiorus KieTku 2 0.5 [[1]

4 XuMu4eckKas opraHusanus KJeTKu 10 1 [[1]

5 CtpoeHue u PYHKIUHU KIETKH [[1]

6 O6MeH BellleCTB U NIpeBpallleHhe IHEPTHUU B KJIETKe 9 1 [[1]

7 HacneactBenHass uHpopManus U peaausanus eé B 9 0.5 [[1]
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8
9
10
11

12
13
14
15
16
17

KJIeTKe

KusHeHHBIN UK KJIETKH

CTtpoeHue U PyHKIIMM OPraHU3MOB
PasMHOXeHHe U pa3BUTHE OPTAaHHU3MOB

'eHeTHnKa - HayKa O HaC/1eJCTBEHHOCTH U
N3MEHYUBOCTHU OPIraHU3MOB

3aKOHOMEPHOCTH HacJ/1eCTBEHHOCTH
3aKOHOMEPHOCTHU U3MEHYHUBOCTHU

['eHeTHKa yesi0BeKa

CesieKLIMS1 OPraHU3MOB

BuoTexHO0/10rYs ¥ CUHTEeTUYeCcKas 6U0I0TUS
PesepBHOe BpeMs

Jl06aBUTB CTPOKY
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KIIACC
Ne HauMeHoBaHue pa3ziesioB U TeM IPOrPaMMBbI

n/n

1 3apox/JeHue U pa3BUTHE 3BOJIOLMOHHBIX
npeAcTaBJAeHUN B OUOJIOTUU

2 MUKpO3BOJIOLMA U €€ Pe3yJIbTaThl

3 Makpo3BoJironUd U e€ pe3yibTaThl

4 [IpoucxoxeHue U pa3BUTHE )KU3HU Ha 3eMJie

5 [Ipoucxox/eHre yes0BeKa — aHTPONIOTeHe3

6 JKOJIOTHSl — HAayKa O B3aUMOOTHOIIEHUSAX OPraHU3MOB U
Ha/lOpTaHU3MEeHHbIX CUCTEM C OKPYKalOIlel cpesioin

7 OpraHusMbl U cpesia 0OUTaHUS

17

=W o

102

Bcero

14

15
10

1.5
1.5
0.5

0.5

13

KosnuecTBo yacoB

KoHTpoJsibHBIE [IpakTuyeckue
paboThl paboThl

1.5

0.5

1.5

JnexkTpoHHble (HdpoBbIE)
06pa3oBaTesbHbIE PECYPChI
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JKOJIOTUSA BUI0B U MONYJIALIUN

JKO0JIOTHS COOBIIECTB. IKOJIOTUYECKHE CUCTEMBI

10 Buocdepa - riobasbHas 3IKocUcTeMa
11 YesioBEK U OKpy»Kaloliasl cpesia
12 Pe3epBHOe BpeMs

Jlo6aBUTb CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka
n/mo
1 Buosiorua Kak KoMIJieKCHas HaykKa U KakK 4acTb
COBPEMEHHOT0 001I[ecTBa
2 JKuBble cucTeMbl U UX CBOMCTBA
3 YpoBHeBad opraHu3anysa )KUBBIX CUCTEM
4 HcTopuda OTKPBITUA U U3YYEHUS KIETKH.

KiieTo4yHada Teopus

5 MeTo/bl MOJIEKY/IIDHOW U KJIETOYHON OMOJIOTHUH.
[IpakTHyeckas paboTa «M3yuyeHrue MeTO/10B
KJI€TOYHOU 610J10TMU (XpoMaTorpadus,
anekTpodopes, audpdepeHpnagsbHOE
neHTpudpyruponanue, [1L[P)»

6 XHMMHUYECKUH COCTaB KJIETKHU

7 MuHepasibHble BelecTBa KJIeTKH, UX
6HoJI0OTHYeCcKast poJib

8 OpFaHI/I‘{eCKI/Ie BeleCTBa KJIIETKHN — OeJsIKH.

[1]
12 0.5 [[1]
[[1]
[[1]
8 [[1]
102 0 7.5
KosinyecTBo 4yacos JJIeKTPOHHBIE
Bcero | KoHTposbHble | IlpakTuueckue L1ppoBbie
pa6oThI paGoTEI obpasoBaTeJsbHbIE
pecypcsl
1
1 0.5
1 0.5 KBanTOpuym.
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10
11
12

13

14

15
16

17

18
19

20

21

JlabopaTopHas pabota «O6HapykeHUe OEJIKOB C
MIOMOIIbI0 KAYeCTBEHHBIX PEAKLHI»

CBOMCTBa, KJ1accuPUKaLMA U PYHKIIUU OEJIKOB
OpraHuveckue BellecTBa KIEeTKU — YTJIeBOJbI
OpraHuyeckyre BellleCcTBa KJETKU — JIMIH/bI

Hyxkneunosele kucaotsl. JHK u PHK.
JlabopaTopHas paboTta «MccienoBaHue
HYKJIEMHOBBIX KUCJIOT, Bbl/I€JIEHHBIX U3 KJIETOK
pa3/IMYHbIX OPTaHU3MOB»

Ctpoenue u ¢yHkuuu AT®. [ipyrue
HykJseo3uaTpudochatsl (HTD)

CexBenupoBaHue /IHK. MeToabl reHOMUKH,
TPAaHCKPUIITOMUKHU, IPOTEOMUKHU

MeTo/ bl CTPYKTYPHOU GUOJIOTUU
Tunel k1eTok. [IpokapuoTHUyeckas KjieTka

CTpoeHUe 3yKapUOTUYECKOH KJIETKHU.
[IpakTuyeckas pabora «M3yyeHue cBONCTB
KJI€TOYHOU MeMOpaHbI»

[loBepXHOCTHBIN annapar KJeTKH

OpHOMeMOpaHHbIe OPraHOW/Abl KJIETKH.
[IpakTuyeckas paboTa «M3yyeHue IBUKEHUS
LUTOIJIa3Mbl B PACTUTEJIbHbBIX KJIEeTKax»

HOJ'IyaBTOHOMHbIe OpraHOUAbI KJI€TKH:

MUTOXOHJIPUH, TJIacTUAbL. JJabopaTopHasa paboTa

<<I/ICCJ'IeL[OBaHI/Ie [MJ1Ia3MO0JIM3a U AE€IJIa3MO0JIM3a B
pPaCTUTEJIbHLIX KJIETKAX»

HeMeM6paHHbIe OpraHOUAbI KJIETKH

=R | =

0.5

0.5

0.5

0.5

[Hudposas
JlabopaTopus 1o
XUMUHU

KBanTOpuyMm.
udpoBoi MUKPOCKOI

KBaHTOpUYyM.
[IuppoBoi MUKpOCKOT

KBaHTOpUyM™.
udpoBoit MUKpPOCKOI
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22
23

24

25

26
27
28
29

30

31

32

33
34
35

CtpoeHue 1 GyHKLUU Apa

CpaBHUTe/bHAs XapaKTEPHUCTHKA KJIETOK
sykapuot. JlJabopaTopHas pa6oTta «HU3ydyeHue
CTPOEHHUS KJIETOK pa3JMIHbIX OPTAaHU3MOB»

AccuMUIALMSA M AUCCUMUISALMAS — JiBE CTOPOHBI
MeTabosin3Ma. Tunbl o6MeHa BelecTB.
JlabopaTopHas paboTta «HM3yueHue
KaTaJIUMTUYEeCKOM aKTUBHOCTU GepMeHTOB (Ha
nprMepe aMuJia3bl UM KaTasiasbl)»

@epMeHTAaTUBHbBIN XapaKTep peakiui

KJIeTO4YHOro MeTabosin3ma. JlabopaTopHas paboTta

«M3yyeHue ¢pepMeHTATUBHOTO pacllenjeHus
epoKCcHU/a BOAOPO/Ja B PACTUTENbHbBIX U
»KUBOTHBIX KJIETKaX»

Besiku-aKTUBATOpPbI U 6EJIKU-UHTMOUTOPBI
ABTOTpOQHBIN TUN 0OMeHa BellleCTB
doTocuHTE3

XemocuHTe3. JlabopaTopHas paboTa «CpaBHeHUE
npoueccoB GOTOCHHTE3A U XEMOCUHTE3a»

AHaspo6Hble OpraHU3Mbl. Bujibl 6poXkeHUs.
JlabopaTopHas pabota «CpaBHeHUE MPOLIECCOB
OpOKEHUS U IbIXaHUS»

A3po6HbIe OpraHU3Mbl. ITalbl 3HEPTETHYECKOTO
obMeHa

JHeprust MEMGPAHHOIO rPaiIueHTa MPOTOHOB.
CunTte3 AT®: paboTta npoToHHOU AT®-cMHTa3bI

Peakiiuu MaTpU4YHOTrO CUHTE3A
TpaHckpunuusa — MaTpuiHbid cuHTe3 PHK

Tpancasanysa u eé sTanbl

N =N S

0.5

0.5

0.5

KBaHTOpUYM.
udpoBoit MUKPOCKOII
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36

37
38

39

40

41
42
43
44

45
46

47
48
49

50

51

KoaupoBaHue aMMHOKUCIOT. Posib pubocoM B
OHOCHHTe3e 6eJKa

OpraHu3anusi reHoMa y MPOKaprUoT U 3YKapHUOT
MouJiekyisipHbIE MEXaHU3MbI 3KCIIPECCUHU TE€HOB Y
3YKapuoT

Bupycbl — BHeKJIeTOYHbIe POPMBI )KU3HU U
obJsiMraTHble apasuThl. [IpakTUyeckas paborta
«Co3zaHue MoZies1M BUpycCa»

BupycHble 3a60/1eBaHUSA YeT0BEKA, ’KUBOTHBIX,
pacTeHum

HaHoTexHOJIOTHY B OUOJIOTUU U MEJUIUHE
’KusHeHHBIN LIUKJ KJIETKU
MaTpuunbiii cuHTe3 JJHK

Xpomocombl. JlabopaTopHasi pabota «M3ydyeHue
XPOMOCOM Ha rOTOBBIX MUKpOIpenapaTax»

l,Zl,eJIEHI/Ie KJIETKH — MHTO3

Tunsbl kieTok. KaprokuHes U IUTOKUHE3.
JlabopaTopHas pa6ora «HabsojeHre MUTO3a B
KJIeTKaX KOHUYMKa KopelllKa JiyKa (Ha TrOTOBbIX
MHUKpoOIpenapaTax)»

Perynsinys *kU3HEHHOT0 IMKJIA KJIETOK
OpraHu3M Kak eJIMHOE 1eJI0e

TkaHu pacTeHuil. JlabopaTopHas paboTa
«H3ydyeHune TKaHel pacTeHUN»

TkaHU >KMBOTHBIX U YesioBeKa. JlJabopaTopHas
paboTa «M3yyeHue TKaHeU }KUBOTHBIX»

Opranbl. Cuctembl opraHoB. JlabopaTopHas
paboTa «M3yyeHHe OpraHoB IIBETKOBOTO
pacTeHUusA»

=R |

_

0.5

0.5

0.5

0.5

0.5

0.5

KBaHTOpUYM.
[HudpoBoi MUKPOCKOI

KBaHTOpUYyM.
[udpoBoi MUKPOCKOI

KBaHTOpUyMm.
[IuppoBoil MUKpOCKOT

KBaHTOpUyM.
udpoBoit MUKpPOCKOI
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52
53
54
55

56
57
58
59

60
61
62
63
64

65
66
67
638

69

70

71

Onopa TeJsia OpraHu3MoOB
JIBUKeHue OpraHu3MOB
[InTaHue opraHM3MoB

[InTaHUe N03BOHOYHBIX KUBOTHBIX.
[InmeBapuTesbHAdA CUCTEMA YeJIOBEKa

/lbIxaHue OpraHU3MOB
/lbIXxaHue I0O3BOHOYHbBIX XKUBOTHBIX U YeJlOBeKa
TpaHcnopT BellecTB y OpraHu3MoB

KpOBeHOCHaH CHUCTeMa TO3BOHOYHbIX XKMBOTHbBIX U
YeJIOBEKa

BriesieHue y opraHu3MoB

3amuyTa y OpraHu3MoB

MMMyHHad cucTeMa 4yesioBeKa
PasapaxuMocTh U peryJisanusa y OpraHu3MoOB

FyMopaanaH peryjndauud U S HAOKPUHHAA CUCTEMaA
JKHNBOTHBIX U YeJIOBEKA

®opMbl pa3MHOXeHHUST OPraHU3MOB
[TosioBOE pa3sMHOMXeHHEe
Meiio3

['ameToreHnes. 06pa3oBaHUe U pa3BUTHE MOJIOBBIX
KJ1eTokK. JlabopaTopHasi paboTa «M3y4yeHue
CTPOEHUSI NOJIOBbIX KJIE€TOK Ha TOTOBBIX
MHUKpoOIpenapaTax»

I/IHIZLI/IBI/IﬂyaJIbHOG pa3BUTHE OPraHU3MOB —
OHTOTI'€HE3

3akJiaika OpraHoB U TKaHel M3 3apOo/ibILIEeBbIX
JIUCTKOB

PocT 1 pa3BuTHE }XUBOTHBIX. JJabopaTopHasi

(o N ™ S ey (S R R = [ R = =Y

=R | =

0.5

0.5

KBanTopuym.
udpoBoit MUKpPOCKOI
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72

73

74

75

76

77

78

79

80
81
82
83
84

paboTa «BbisiBJieHMe NPU3HAKOB CX0/CTBA
3apo/blllel T03BOHOYHbIX dKUBOTHBIX»

PasMHOXXeHUe ¥ pa3BUTHE PACTEHUH.
JlabopaTopHas pabota «CTpoeHHe OpraHOB
Pa3MHOXeHMUS BbICIIUX PACTEHUU»

W cTopus cTaHOBJIEHUA U Pa3BUTHA F€eHETUKH KaK
HayKHu

OcHOBHbIE NOHAATUS U CHMBOJIbI TEHETUKU.
JlabopaTopHas pa6oTa «/Ipo3odusia Kak 00 bEKT
reHeTHUYeCKUX UCCIeJOBaHUN»

3aKOHOMEPHOCTH Hac/eJOBaHUS IPU3HAKOB.
MoHorubpuaHoe ckpewuBaHue. [Ipaktuyeckas
pab6oTa "M3yuyeHue pe3ybTaTOB MOHOTUOPUIHOTO
CKpellMBaHus Y Apo30duib”

[uTosiornyeckre 0CHOBbI MOHOTUOPHUAHOTO
CKpellMBaHUs

AHannsnpy}omee CKpellrBaHHE. HenosHoe
JOMHWHHUPOBAHHE

JurubpuiHoe ckpeluBaHue. [IpakTuyeckas
paboTa «M3ydyeHue pe3yJbTaTOB AUTMOPUHOTO
CKpelluBaHUA y p030PHUIBI»

LuTosiornyeckrie OCHOBBI JUTUOPHUAHOTO
CKpeLUBaHUs

CuenJieHHOe Hac/eq0OBaHUE IPU3HAKOB
XpoMoCOMHas TeopUs HACJIeACTBEHHOCTHU
'eHeTHKa noJia

'eHOTHMI KaK LieJIOCTHas cUcTeMa

[eHeTHYECKHMM KOHTPOJIb Pa3BUTHUS PAaCTEHUH,
*KUBOTHBIX U YeJI0BEKa

R R R R

0.5 KBaHTOpUHYM.
udpoBor MUKPOCKOI

0.5 KBaHTOpUHYM.
[HudppoBor MUKPOCKOI

0.5

0.5
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85
86
87

88

89

90

91

92

93

94

95

96

97

M3MeH4YUBOCTb NPU3HAKOB. BUABI U3MEHYUBOCTU
MoavdukanoHHass U3MEHUUBOCTh

BapuanMoHHbIN psij, U BapUalMOHHAsk KpUBasi.
JlabopaTopHas paboTta «HccnenoBaHue
3aKOHOMepHOCTEeH MOAUPUKALMOHHOU
M3MeH4YUBOCTHU. [locTpoeHre BaprualMOHHOTO
pA/ia ¥ BApUalMOHHOU KPUBOU»

['eHOTHIIMYECKAass U3BMEHYMBOCTbh. KoMOHMHaTHBHas
N3MEHYHUBOCTb

MyTannuoHHasa U3MEeHYUBOCTD. [IpakTuyeckas
paboTa «MyTanuu y ipo3o¢dusibl (Ha TOTOBBIX
MHUKpoIpenapaTax)»

3aKOHOMepHOCTI/I MYTAallMOHHOI'O ITponecca.
JnureHeTHKa U 3IIMT€eHOMUKA

['eHeTuKa yesioBeka. [I[pakTuyeckast paboTta
«CocTaBJieHHe ¥ aHAJIU3 POJOCTOBHON»

MeTo bl MEIUIMHCKON r€eHETUKH

3HavyeHHe MeJUMIMHCKON reHETUKH B
npeJloOTBpalleHUH U JIeYeHU U Fr'eHEeTUYEeCKUX
3abo0JieBaHUH YeJsloBeKa

OcHoBHble NOHATHA cesieKLMU. JlabopaTopHas
paboTa «M3ydyeHHe COPTOB KyJAbTYPHBIX paCTEHUHN
Y MOPO/1 JOMALIHUX }KUBOTHbIX»

MeToAb1 cesleKLIMOHHOM paboThl. JlabopaTopHas
paboTa «M3yyeHue METOL0B CeJIEKIUU PACTEHUI»

JlocTrKeHUs ceJIeKIMU pacTeHUH U )KUBOTHBIX.
[IpakTuyeckas pabota «[I[puBUBKaA pacTeHUN»

CoxpaHeHHe, U3yYeHUe U UCII0JIb30BaHUE
reHeTUYeCKUX PeCypCcoB

0.5

0.5

0.5

0.5

0.5

KBaHTOpHYM.
HudpoBoi MUKPOCKOI
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98 BuoTexHOo/10rua KaK HayKa U 0Tpac/ib 1 0.5
npousBojcTBa. [IpakTuyeckas pabora «M3ydyeHune
00bEKTOB GMOTEXHOJOTUU»

99 OcHOBHbI€ HallpaBJIEHHUS] CHHTETUYECKOH 1
6u0JIOrUun
100 | XpoMocoMHas U reHHas UHXXeHepHUs 1

101 | MeguuMHCKHE OMOTEXHOJIOTUH

102 | PesepBHbIl ypoK. [loBTOpeHME, 0606111eHUE,
cUCTeMaTH3alys 3HaHU U

OBLIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 13.5
11 KJIACC
Ne Tema ypoka KosindectBO 4acoB JyieKTpOHHbIE IUPPOBBIE
n/n Bcero | KouTposbHble | [lpakTHyeckue obpasoBaTesbHbIe
paboThI paboThbI pecypchbl
1 dBostonroHHas Teopus Y. lapBuna 1
2 JIBYDKyI11Me CUJIbI 3BOJIOLIMU BUOB 110 Y. /lapBUHY 1
3 Bophb6a 3a cyliecTBOBaHUE, ECTECTBEHHBIN U 1
MCKYCCTBEHHBIN 0TO0P
4 ®opMUpOBaHUE CUHTETUYECKOW TEOPUU IBOJIIOLUHU 1
JdTanbl 3BOJILIMOHHOTO NMPOLeCca: MUKPO3BOJIIOIUSA U 1
MaKpO3BOJIOLHUSA
6 [lonynsiuuss — 3jieMeHTapHas eJUHUIA 3BOJIIOLUU 1
7 3aKoH reHeTruyeckoro paBHoBecus /lx. Xapay, B. 1 0.5

Baiin6epra. JlabopaTopHas pa6oTa «BbisiBjeHue
U3MEHYUBOCTH y 0COOEl 0JHOTO BUJA»

JieMeHTapHbIe paKTOPbI IBOJIIOIUU 1
dddekT ocHoBaTesA. IPPEKT OYTHLIOYHOTO TOPJbILIKA 1

10 Murpauuu. U3on51uK nonyisiiui: reorpadpuyeckas, 1



11

12
13

14

15

16
17
18
19

20
21

22

23
24

25

ouoJiorudyeckas

EcTecTBeHHBIN 0TOOP — HanpaBAALIUN GaKTop
3BOJIIOLIUU

[TosioBO¥ 0THOP

[Iprcnoco6/1eHHOCTb OPraHM3MOB KaK pe3yJibTaT
MHUKpO3BoJ/OLUM. JlTabopaTopHas pabora «U3ydyeHne
apoMop$030B U UAMO0AAANTALIMHN Y PACTEHUN U
YKUBOTHbBIX»

[TpuMepb! NpUCIIOCO6JIEHUH Y OPraHU3MOB:
Mopdosioruueckue, pU3n0J0ruuecKre, 6MOXUMUYECKHUE,
noBe ieHUYeckue. JlJabopaTopHas pa6oTa
«[Iprcnoco6ieHHs] OpraHU3MOB U UX OTHOCHUTEJIbHAS
11eJ1eCO000PA3HOCTbY»

Buj, ero kputepuu U cTpykTypa. JlJabopaTopHas pa6oTa
«CpaBHEHHE BU/IOB 110 MOPHOJIOTHUECKOMY KPUTEPHIO»

CtpykTypa BUza
Bupoo6pa3oBaHue Kak pe3yJbTaT MUKPO3BOJIIOLUHU
CBA3b MUKPO3BOJIOLIMU U 3NTUAEMHUOJIOT MU

MaKpOBBOJII'OL[I/IH. [laneoHTO/IOTNYECKHE MeTOoAbl
HN3y4Y€eHHA 3BOJIIOIIUHU

BI/IOI‘EOFpa(l)I/I‘-IECKI/Ie MeTOJbl U3Yy4YE€HUA 3BOJIOLNHU

IMOPHOJIOTUYECKHE U CPABHUTEJNbHO-MOP)OJIOTUYECKHE
MeTO/bl U3Y4Y€EeHUS IBOJIIOIUU

MOJIeKy.)'IHpHO-FeHeTI/I‘-IeCKI/Ie, OMOXMMHUYECKHE U
MaTeMaTHU4eCKrue MeTo4bl U3y4E€HUA 3BOJIIOITUHN

OO611re 3aKOHOMEPHOCTHU 3BOJIIOLIMHU

AnantuBHas paguaiys. HepaBHOMepHOCTb TEMIIOB
3BOJIIOIIUH

HaqubIe FUNIOTE3bI IPOUCXOKAECHUA X KU3HH HA 3emiie
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JloHay4Hble IpeJCTaBJIEHHUS O 3apOXKAEHUN KU3HU
OcHOBHbIE 3Tanbl HEOPraHUYECKOW 3BOJIIOLIUU
['MnoTe3bl 3apOXKAEeHUS )KU3HHU

HcTopus 3emsin U MeTo/ibl €€ u3ydyeHus. JlabopaTopHas
paboTa «M3y4yeHue U ONKUCaHUE UCKOTIaeMbIX OCTATKOB
JIpEBHHUX OPraHU3MOB»

HayasbHble 3Tanbl OpraHuyecKor 3BOJIIOIUH
JBOJIIOLMA IYKAPUOT

OcHOBHBI€ 3TalNbl 3BOJIIOIMH PACTUTENBHOTIO MUPa.
[IpakTHyeckas paboTa «M3yuyeHrne ocobeHHOCTEN
CTPOEHHS pacTeHUH pa3HbIX OT/E10B»

OcHOBHBbIE 3Talbl 3BOJIIOIHUH X KUBOTHOI'O MHpPa

JBOJIIOLMA }KUBOTHBIX. [IpakTHyeckas paboTa «M3yyeHue
0COOEHHOCTEeMN CTPOEHUS N03BOHOYHBIX KUBOTHBIX»

Pa3BuTue »KU3HU Ha 3eMJIe 110 3paM U llepruoam

MaccoBble BbIMHPAHHA — 3KOJIOTUYECKHEe KPHU3UChI
npouioro

CoBpeMeHHbIH 9KOJIOTUYECKUN KPU3HUC, ET0 0COOEHHOCTH
CoBpeMeHHast CUCTeMA OPraHUYEeCKOT0 MPOLIJIOTO
OcHOBHbIE CHCTEMAaTHYECKHE IPYINbl OPraHU3MOB
AHTpoONoOJIOTHSl — HayKa 0 YeJ0BeKe

Pa3BuTHeE NpeicTaBJeHUN 0 TPOUCXOXKAEHUH YeJ0oBeKa

MecTo yesi0OBeKa B CHCTEME OPraHUYeCKOT0 MUpa.
JlabopaTopHas paborta «Mi3yueHue ocobeHHOCTEN
CTpPOEHHUs CKeJieTa YesIoBeKa, CBSI3aHHbIX C
NPSIMOXO0XKAEHHUEM»

ABI/I)KYLLU/IC CHUJIbIl aHTPpOIIOTeHEe3a

CooTHoOlLIEHHE OUOJIOTHUYECKUX U COLMaJIbHBIX Cl)aKTOPOB
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B aHTPOIIOTeHe3e
OcHOBHbIE CTa/IUX AaHTPOIIOreHe3a
[laneoreHeTynka v najeoreHOMHUKa
JBOJIIOLMSI COBPEMEHHOTI0 YeJI0BEKa

YesoBeueckue pacel [IpakTudeckas pabota «M3yyeHue
9KOJIOTUYECKHUX aJlalTallui YyeJoBeKa»

MexaucuuIIMHapHbIE METO/bl aHTPOIOJIOTUU
3apoxJeHue U pa3BUTHE 3KOJIOTUHU

MeToppbl skosioruu. JlabopatopHasi paboTta «M3yyeHue
MEeTO/I0B 9KOJIOTUYECKUX UCC/IeJOBAHU»

3HayeHHe 3KOJIOTHYECKUX 3HaHUU IJIS YyeJloBeKa
Jkosiornyeckue GpaKTopbl

Abuotnueckue pakTopbl. CBET KaK 3KOJIOTMYECKU N
dakTop. JlJabopaTopHas paboTa «BbisiBJieHUE
IPHUCIIOCO6IEHUN OPTAaHU3MOB K BJIUSIHUIO CBETA»

AbuoTtnyeckre ¢paktopbl. Temneparypa Kak
3KoJiorudeckuit pakrop. J/lJabopaTtopHas paborta
«BbIsiBJIEHHE TPUCTIOCOBJIEHUH OPraHU3MOB K BJIUSTHHIO
TeMIepaTyphi»

Abuotuyeckue pakTopbl. BJaKHOCTD Kak
3KoJiorudeckuut pakrop. J/lJabopaTtopHas paboTta
«AHaTOMHYEeCKHEe 0COOEHHOCTH PACTEHUU U3 PA3HbIX
MeCT OOUTAHUSI»

Cpenpl 06MTaHMS OPraHU3MOB
buosiornyeckre puTMbI
’KuzHeHHbie $opMbl OPraHU3MOB

BuoTtnyeckne pakTophl
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3HauyeHHe OMOTUYECKUX B3aUMOAEHCTBUH A
CYlI[eCTBOBAHMsI OPTaHU3MOB B Cpejie OOUTaHUs

JKOJIOTUYECKHE XapaKTEPUCTHUKU NOMYJIALUA

OcHoBHBbIE ITOKa3aTeu nonyjadiguu: YMCJIEHHOCTD,
I[IJIOTHOCTDB, BO3paCTHAA M I10JIOBAAd CTPYKTYpa

OcHOBHbI€E TOKA3aTeJH MOMYJISLUU: POKIAEMOCTD,
IPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIMU

JKoJIoTUYeCKas CTPYKTypa NOoNyJaA U
JlvHaMuKa NOoNnyJIAL WU U e€ peryasanusa

KpuBble pocTa YHCI€HHOCTH nonyasauuu. Kpussle
BbDKMBaHHUA

Jkosioruyeckas Huia Buza. JlJabopatopHas paborta
«[Ipucroco6JieHusI CEMsIH paCTEHUH K pacceieHHUIo»

Buj kak cucteMa nonyJsisinun

3aKOHOMEPHOCTH MOBEJEHUS U MUTPALUH KUBOTHBIX
Co006111eCTBO OPraHM3MOB — OUOILEHO3

JKocHUCTeMa KaK OTKpbITasi CUCTeMA

KpyroBopoT BelecTB ¥ IOTOK 3HEPTUHU B IKOCUCTEME
OcHOBHbIe TOKa3aTeJu 3KOCHUCTEMbI

JKOJIOTUYECKHE TUPAMHU/bI

M3MeHeHUs COOOIECTB — CYKIIECCUH

[IprpoiHbIe 3KOCUCTEMBI. JKOCUCTEMBI 03€p U PeK.
JKOCHCTEMBI MOPEN U OKEaHOB

[IpuposHble 3KOCUCTEMBI. JKOCUCTEMBI TYH/P, JIECOB,
CTeneu, NyCTbIHb

AHTpOHOFeHHbIe IKOCHUCTEMBI

Yp6oskocucteMsbl. [IpakTudeckas pabota «M3yyeHue u

OIIhMCaHHe yp603KOCI/ICT6MbI»
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3aKOHOMepHOCTHU GOPMHUPOBAHUSA OCHOBHBIX
B3aUMO/IeHCTBMH OPraHM3MOB B 3KOCHCTEMAX

MexaHu3Mbl BO3/1eMCTBUA 3arpsA3HEHUU pa3HbIX TUIIOB
Ha Cy6b0praHM3MeHHOM, OPraHU3MEeHHOM,
NOMYJIALUOHHOM M 3KOCUCTEMHOM YPOBHSAX

Buocdepa — obiensiaHeTapHast 060049Ka 3eMau
Yuenue B. U. BepHaackoro o 6uocdepe
3aKOHOMEPHOCTH CylLeCTBOBaHUs 6uochepbl
KpyroBopoThbl BellecTB U GUOre0XUMHUYECKUE LIUKJIbI
30Ha/bHOCTBb 6Uochepbl. OCHOBHbIE GMOMBI CYIIIH
YcToiyuBOCTb 6UOCPepbl

JKOJIOTUYECKHE KPU3UCHI U UX TPUUHUHBI
Bo3zgelicTBue yesioBeKa Ha 6uochepy

AHTpOIOreHHoe BO3JleiCTBUE Ha PAaCTUTEJIbHbIN U
YKUBOTHBIA MUD

OxpaHa npupo/ibl

OcHOBHbIE NPUHLHUINBI yCTOMYUBOI'O PAa3BUTHUA
YyeJI0Be4YeCcTBa U IPUPOJBI

ParmoHa/ibHOE IPUPOJONIOIB30BAHNE U COXPAaHEHHE
610JI0TMYECKOT0 Pa3HO0Opa3us 3eMau

06006111eHME 110 TeMe « MUKPOIBOJIIOLIUS U €é
pe3yIbTaThbI»

06006111eHME 110 TeMe «MaKpO3IBOJIOIUSA U €€
pe3yJibTaThbl»

060611eHUe 110 TeMe «[IporcxoXxKeHre U pa3BUTHeE
’KU3HU Ha 3eMJie»

06o61ieHHe 110 TeMe «IIporcxoxK/jeHre YeJloBeKa —
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JlabopaTopus 1o
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aHTPOIIOTEeHEe3»

99 0O606111eHHE IO TEME «IKOJIOTHS — HayKa O
B3aMMOOTHOILEHHUSX OPraHU3MOB»

100 | O6061ueHMe Mo TeMe «OpraHU3MbI U Cpefia 0OGUTAHUSI»
101 | O6o6uIeHHE IO TEME «IKOJIOTUS BUJOB U MOMYJISALIUKA»

102 | 0606mmeHue mo Teme «brocdepa - raobanbHas
3KOCHUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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