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Cpoxk peanu3anuu Tpu rojaa

Jannast pabouasi mporpamma COOTBETCTBYET QeaepaibHON 00pa30oBaTENIbHON MporpaMme OCHOBHOTO 001Iero oOpa3oBaHUS, YTBEPKIACHHOU
npukazoM MunucrteperBa npocsemenus Poccuiickoit @enepanuu ot 18 mas 2023 N 370 «O0 yrBepxkneHuu (QenepanbHoil 0Opa3zoBaTeNbHOM

IporpaMmMbl OCHOBHOTI'O O6H_[6FO O6paSOBaHI/I5I»,

c. Kpaiinee 2023



MNOACHUTEJIbHAS 3ATTMCKA

[Iporpamma no yueOHomy mpeamery "buomorus" (manmee - Ouonorus) Ha ypoBHE CpenHero oéOumiero oOpas3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit ®enepaunny», @PI'OC COO, Konuenuu npenogaBanus y4eOHOro
npeamera «bruoaorus» U OCHOBHBIX HOJNOXKEHUH (enepanbHON paboueil mporpaMMbl BOCIIUTAHUS.

VYuebublii npenmer «buosnorus» yriyonéHHoro ypoBHs usydeHus (10—11 xiaccel) siBiIsieTCs OJHUM M3 KOMIIOHEHTOB INPEIMETHOM 00jacTu
«EctectBenno-Hayunbie mpenmMeTsl». CornmacHo monoxerussMm @I'OC COO npoduinbHble yueOHBIE MPEAMETHI, U3ydaeMble Ha yriIyOJEHHOM YypOBHE,
ABIISIIOTCS criocoboMm auddepennmanumu oOyueHus: Ha YpOBHE CPEIHEro oOuero oOpa3oBaHMs U NPHU3BAaHBI O0ECIEUUTH NMPEEMCTBEHHOCTh MEXIY
OCHOBHBIM OOIIMM, CPEIHUM OOILIMM, CPEIHUM IPO(heCcCHOHATBHBIM M BBICIINM 00pa3oBaHHeM. B To e BpeMs Kbl U3 ATHX yIEeOHBIX IPEIMETOB
JOJDKEH OBITh OPHEHTHPOBAH Ha MPUOPUTETHOE pelIeHne 00pa30BaTeIbHBIX, BOCIIUTATEFHBIX U Pa3BUBAIONINX 33/1a4, CBSI3aHHBIX C MPOQOpUCHTAIINEH
00ydaromuxcsi W CTUMYIHUPOBAaHHEM HMHTEpeca K KOHKPETHOW O0O0JacTH HAy4YHOr'O0 3HAHUS, CBS3aHHOIO C OWMOJOTrHel, MEIUIIMHOHN, DKOJOTHEH,
TICHXOJIOTHEH, CTIOPTOM HJIH BOCHHBIM JIEJIOM.

[Iporpamma mo ydebHomy mpeamery "buomorms" maér mpencrtaBieHwe O IEeTM M 3ahadax HM3ydeHHs ydeOHoro mpeamera «buomorus» Ha
yrIyOnEHHOM ypOBHE, ONpezenseT 00s3aTenbHOe (MHBAPUAHTHOE) IPEIMETHOE COJEpXKaHWE, €ro CTPYKTYpUPOBAaHHE IO paszjenaM H TeMau,
pacrpesielieHre 1Mo KiaccaM, PeKOMEHIYeT IOCIIeI0BaTeIbHOCTh N3YYeHHsI Y4eOHOro MaTeprana ¢ y46TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX
CBsI3€Hl, JIOTMKH Y4eOHOr 0 mpolecca, BO3pacTHBIX OCOOCHHOCTEH oOydaronuxcs. B mporpamme mo 61onoruu peaan3oBaH MPUHLHUI PEEMCTBEHHOCTH C
M3y4eHHEeM OMOJIOTUH Ha YpPOBHE OCHOBHOTO 00IIero obpa3oBaHus, Onarojaps 4eMy NMpOCMAaTPHBAETCS HANPABICHHOCTh HA MOCIEIYIONIee pa3BUTHE
OMONIOrMYECKUX 3HAHHUH, OPUEHTHPOBAHHBIX HAa ()OPMHUPOBAHHIE ECTECTBEHHO-HAYYHOT'0O MHPOBO33PEHHUS, YKOJIOIMYECKOTI0 MBIIUIEHUS, IPEICTaBICHHUH O
3I0pPOBOM 00pase XH3HH, Ha BOCHHTAHUE OEPEKHOrO OTHOLICHHS K OKpY’Karolled MpHUpOAHOH cpexe. B mporpamMme mo OHMOJIOrMM TakKe MOKa3aHBI
BO3MOXKHOCTH ydeOHoro mpemmera «buomorns» B peamm3amuu TpeboBanmii ®I'OC COO K TmIaHUPYeMBIM JIMYHOCTHBIM, METANpEIMETHBIM U
NpeIMETHBIM pe3yibTaTaM OOy4eHHs M B (OPMHUPOBAHMM OCHOBHBIX BUIOB Y4eOHO-TIO3HABATEIbHOM JEATENBHOCTH OOYYaromuXcs IO OCBOCHHIO
coziepkaHus OMOJIOrHYecKoro oOpa3oBaHMs Ha yPOBHE CpeIHEro o0Iero oopa3oBaHusl.

VY4eOusbiii npeamer «buonorus» Ha ypoBHE CpeIHEro 00Iero o0pa3oBaHUs 3aBeplIaeT OMOIOrHYecKoe 00pa30BaHKE B IIKOJE U OPUEHTHPOBAH
Ha pacIIMpeHre U yriayOleHne 3HaHUH 00ydJaronuXxcs O )KUBOM MPUPOJIE, OCHOBAX MOJICKYJISPHON M KIETOYHON OMOJIOTHH, YMOPHUOIOTHH U OUOJIOTHU
Pa3BUTHSL, TCHETUKH, CEJICKIIMH, ONOTEXHOJIOTHH, YBOIIOLMOHHOTO YUYSHHS U SKOJIOTHH.

Wzyuenne ydeOHOro mpenmera «buomorus» Ha yriayOlIeHHOM YPOBHE OpPHEHTHPOBAHO Ha MOATOTOBKY OOYyYarOIIMXCsS K IOCIEIYIOLIEMY
MOJYYECHHUIO OMOJIOTHYECKOro 00Opa3oBaHus B By3axX M OpraHU3alUsgX cpeaHero npodeccruoHansHoro oopasoBanus. OCHOBY €ro COAep:KaHusl COCTABIISACT
crcreMa OMOJOTMYECKUX 3HAHHM, MOTYUYEHHBIX NMPU M3YYEHUH OOYYaIOIIMMUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX Pa3/IeloB OMOJIIOTMM Ha YpOBHE
OCHOBHOro oémero obpasoBanusi, B 10—11 kymaccax 3TH 3HaHHUS MOJYYalOT pa3BUTHE. TakK, pacUIMpeHbl W YrayOsieHbl OMOJIOrMyYecKre 3HaHUS O
pacTeHusIX, XUBOTHBIX, Tprbax, OaKkTepusx, OpraHU3Me YelOBeKa, OOIIMX 3aKOHOMEPHOCTSX JKHM3HHM, JOMOIHUTEIHHO BKIIOUEHBI OMOIOTHYECKUE
CBEJICHHsI TIPUKIIATHOTO M TIOMCKOBOT'O XapaKTepa, KOTOPbIe MOXKHO HCIIOJIb30BaTh KaAK OPHEHTHUPHI LIS MOCIEAYIOIero BIOOpa mpodeccun. BosmokHa
TaKKe HMHTErpamusi OMONOTMYECKHX 3HAHMHA C COOTBETCTBYIOIIMMHU 3HAHUSMH, MOTYYECHHBIMH OOYYArOIIMMHCS TpU HM3Y4eHHH (U3UKH, XHMUH,
reorpauu ¥ MaTEeMaTHKH.



CrpykTypa mporpamMmbl 1o ydeOHOMY mnpenmMery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIM W DBONIOINMOHHBIA IMOAXOABI K H3YYCHHIO
ouonoruu. CoriacHO UM, MU3y4yalrOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIC IJI JKUBBIX CHUCTEM DPA3HOTO YpPOBHSI OpraHU3alll{, SBOJIOLHUU
OpPraHWYecKOro Mupa Ha 3emie, COXpaHEHHsS OHMOJOTMYecKOro pasHooOpasus miuaHeTsl. Tak, B 10 Kiacce M3y4arOTcs OCHOBBI MOJICKYJSIPHOH M
KJIETOYHOU OHOJIOruu, SMOPHOIOTMM U OMOJIOTMM Pa3BUTHUS, TEHETUKH M CEJIEKIMH, OMOTEXHOIOTUN U CUHTETHYECKON OMOJIOTHH, aKTYalu3UpYHOTCS
3HaHUS 00y4YaroLIMXcs 0 OOTaHHUKe, 300JI0TUH, AaHATOMHH, (pu3nonoruu yenoseka. B 11 kiacce u3ydaroTcsi H3BOIIOIMOHHOE YUEHHUE, OCHOBBI 3K OJIOTUU
u y4deHue o ouocdepe.

VYuebublii npeamer «buosnorus» npusBaH 00€CIIEUUTh OCBOEGHHE OOY4YarOIIMMUCS OMONOTMYECKUX TEOPUH M 3aKOHOB, WJEH, MPUHIMIIOB U
NIPaBUJI, JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOH KApTHHBI MHUpA, 3HAHUN O CTPOEHUH, MHOroOOpa3uu M OCOOEHHOCTSX KIIETKH,
OpraHusma, HOIyJISAIHH, OMOIIEH03a, SKOCUCTEMBbI, O BBIJAIOIIUXCSA HAYYHBIX JOCTHKEHHAX, COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH, MPUKIAIHBIX
acriektax OuomormuecKkux 3HaHWM. s pa3BUTUSA M TOAJEepKaHUSA HMHTepeca OOydaromuxcs K OHOJIOrMM Hapsday CO 3HAUYUTENIBHBIM OO0BEMOM
TEOPETHYECKOro MaTepualia B COJEPKAHNU IPOTrPaMMBbI IO OMOJIOTMH MPETYCMOTPEHO 3HAKOMCTBO C HCTOPHEN CTAHOBIICHUS M PA3BUTHS TOM MM MHOU
obsacTu OMOMOTrUH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOe)KHBIX YUEHBIX B PELICHNE BAXKHEHIIINX OMOMOTMUECKUX U SKOJIOTHYECKUX MPOOIEeM.

Ilenp wm3ydyenuss ydeOHOro mnpenmera «buomorus» Ha yrioyOn€HHOM YypOBHE — OBJIQJIEHHE OOYYaIOIIMMHUCS 3HAHUSAMH O CTPYKTYPHO-
(yHKIMOHAIBHONW OpPTaHU3aIMK XUBBIX CHCTEM PA3HOr0 paHra W NpUOOpeTeHHe YMEHHWH HCIOJNb30BaTh 3TH 3HAHMSA B (OPMHUPOBAHMM HHTEpeca K
onpenenéHHoi obnactu mpodecCHOHATbHON NeSTeNbHOCTH, CBA3aHHOM C OHOJIOTHEH, WM K BBIOOpY YUEOHOTO 3aBENCHMS Ul HPOJODKEHHS
OMOJIOrMYECKOT0 00pa3oBaHUSI.

JlocTKeHNe Lienu u3ydeHus ydeOHoro npenmera «buonorus» Ha yriiyOlnEHHOM ypoBHE 00€CIIeunBaeTCs pEIICHUEM CIIENYIONIMX 3a1a4:

OCBOEHHME OOYyJalOUIMMHUCS CUCTEMBbl OMOJIOTMUECKHX 3HAHMH: 00 OCHOBHBIX OHOJIOTMYECKMX TEOpHSX, KOHLENLUAX, I'MIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTAX U INPaBMJIAaX, COCTABIIAIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAY4HYIO KapTHHY MHUpA; O CTPOEHHM, MHOr000pasMu U OCOOEHHOCTSIX
OMOIOrNYeCcKUX cUCTeM (KJIETKa, OpraHu3M, MOMYJIIMs, BU, OnoreouneHos3, ouocdepa); o BHIIAIOIIUXCS OTKPHITUSIX U COBPEMEHHBIX UCCIIEIOBAaHUSX B
OHOIOruY;

O3HaKOMJIEHHE 00YYalOIIUXCs ¢ METOJAaMH MO3HAHUS KUBON MPUPOIbI: UCCIIE0BATEILCKUMU METOJAMU OMOJIOTMYECKUX HayK (MOJEKYJIAPHON U
KJIETOYHON OMOoj0ruu, SMOPUOIOTUU U OHUOJOTMU Pa3BUTUS, FEHETUKU M CENEKIMU, OMOTEXHOJIOTUH U CHUHTETUYECKOH OMOJIOruHM, MajeoOHTOJIOTHH,
9KOJIOTHH); METOJaMU CaMOCTOSATENILHOTO IPOBENEHHsI OHOJIOrMYECKHUX MCCIIENOBaHUM B J1abopaTopuu M B Inpupope (HabiaroneHHe, H3MEpeHHe,
9KCIEPUMEHT, MOJIEJINPOBAHHUE);

OBJaZicHHue OOYyYaloIIUMHUCA YMEHMSAMH: CaMOCTOATENbHO HAXOMUTh, AHAIW3UPOBATh M HCIOJIB30BaTh OMOJOrMYECKYI0 HH(OPMALUIO;
I0JIb30BAThCSI OMOIOrMYECKOM TEPMHUHOJIOIHEl U CUMBOJIMKON; yCTaHABIMBATh CBA3b MEXIY Pa3BUTHEM OHOJNOTMH U COLMAIBHO-I)KOHOMHUYECKHMH U
9KOJIOTMYECKMMH Ipo0ieMaMy 4elIOBEYECTBA; OLCHHWBATh IOCIEICTBUS CBOEH IEATENbHOCTH IO OTHOIICHHMIO K OKpYXKarolleld NPUPOAHOU cpene,
COOCTBEHHOMY 37I0POBbIO U 3J0POBBIO OKPY)KAIOIIMX JIOJEH; OOOCHOBBIBATH M COONIOZATh MEpbl MPOPUIAKTUKH HH(MEKIMOHHBIX 3a00JIeBaHUH,
IpaBWiia IOBEICHUS B TNPHPOAE U oOecredyeHHs Oe30MacHOCTH COOCTBEHHOH >KM3HENESTENbHOCTH B YPE3BBIYAMHBIX CHUTYalMAX MPHUPOIAHOIO U
TEXHOIE€HHOI' 0 XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAYUHbIE OTKPBITHS B 00JIaCTH OMOJIOTUY;



Pa3sBUTUC Yy O6yanOH_[I/IXC$I HHTCJUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH B MpoHecce 3HaAaKOMCTBa C BbIAAOIIUMUCA OTKPBITUAMU H
COBPpCMCHHBIMH HCCIICAOBAHUSAMU B 6I/IOJ'IOFI/II/I, pe€macMbIMH  €HO HpO6JICMaMI/I, MCTOHOHOFHCﬁ OHOJIOTHYECKOTrO HCCIICA0OBaHWA, IIPOBCIACHUA
9KCIIEPUMEHTAIBHBIX HCCIICIOBAHH, pEIIeHNs] OMOIOTHYECKHX 3a1a4, MOACTHPOBAHNS OMOIOTHIECKHX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHUE y 00YYaroIUXCsl LIEHHOCTHOIO OTHOIIEHHUS K )KMBOM IPHUPOJIE B LIEJIOM U K OTAEIbHBIM €€ 00BEKTaM U SIBJICHUAM; (pOpMUpPOBaHUE
9KOJIOTMUECKOM, FTeHETHYECKOM IPaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B IPUPOJIE; UHTETPALIUU €CTECTBEHHO-HAYUYHbIX 3HAHUH;

npuoOpeTeHre 00y4aroUIMMUCH KOMIETEHTHOCTH B PallMOHAIbHOM IPUPOAONOIb30BaHUH (COOMIOIEHNE TIPAaBUIT IIOBEAECHUS B IIPUPOJIE, OXPaHBbI
BUJIOB, 3KOCHCTeM, OHOCGephl), COXpaHEHHH COOCTBEHHOTO 3/I0pOBbSI M 3JI0POBbS OKPYKAIOIIMX JItOJAeH (COOMOAeHUs Mep NpOo(PUIaKTUKH
3aboneBaHuil, obecrieueHre 0E30IMaCHOCTH KHU3HEACSATEIbHOCTH B UYPE3BBIYAWHBIX CHUTYAIMSIX HPUPOJHOTO W TEXHOTEHHOIO XapaKTepa) Ha OCHOBE
WCIOJB30BaHMs OMOOTHYECKUX 3HAHWW U YMEHHH B MOBCETHEBHOM JKU3HU;

CO3[JaHME YCJIOBHUH JUIi OCO3HAHHOTO BBHIOOpPAa OOY4YarOIIMMHUCS HMHIUBUAYAJIbHOM 00pa3oBaTeIbHOM TPAaeKTOPHM, CHOCOOCTBYIOIIEH
nocieryroneMy npodecCHoHaIbHOMY CaMOOIPEIETICHUI0, B COOTBETCTBHY C MHIUBHIyaIbHBIMA HHTEPECAMH U IIOTPEOHOCTSIMH PEruoHa.

OO01ee 9ncIIo 4acoB, OTBEICHHBIX HA M3ydeHHE OMOJIOTHH Ha YIITyOJIEHHOM ypOBHE CpefHero obmiero oOpasoBanus, coctaBiseT 204 gaca: B 10
kiacce — 102 gaca (3 waca B Henmenmo), B 11 kimacce — 102 yaca (3 waca B HeJleqo).

Ot6op opraHm3alMoOHHBIX (OPM, METOJOB M CPEACTB OOYYCHHS OHMOJOTHH OCYIIECTBISIETCS C YYETOM CIENU(UKH €ro COACpKaHUS W
HAIpaBJICHHOCTH Ha MPOJOHKEHUE OMOJIOrMIecKOro 00pa3oBaHMs B OPraHU3AIHAX CPEJIHET0 MPO(HEeCCHOHANTBFHOTO U BBICIIETO 00pa30BaHHS.

OO0s13aTeNbHBIM YCIIOBHEM TPU O0yYeHUH OWMOJIOTMH Ha YrIIyOJEHHOM ypPOBHE SIBJISIETCS TIPOBEICHHE JTaOOpaTOPHBIX M MPAKTUYECKUX padoT.
Taxoke ydactre 00y4yaromuxcsi B BBITOTHEHUHU MPOEKTHBIX U y4eOHO0-MCCIIeI0BATENbCKUX paboT, TeMaTHKA KOTOPBIX ONPENEIIeTCs] YIUTEeNIeM Ha OCHOBE
MMEIOIUXCS MAaTEPUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHH.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

ConeprkaHue porpamMmbl, BBIJICIIEHHOE KVPCU80M, HE BXOIUT B MPOBEPKY rocyAapcTBEHHON nToroBoi arrecranuu (I 1A).

Tema 1. buosorust kak Hayka

CoBpemeHHas 6uonorusi — KOMIUIeKcHas Hayka. Kparkas ucropust pazButust Ouonoruu. buonorndyeckue Haykd U M3ydaeMble UMM IPOOJIEMBI.
®dyHaMeHTalbHbIe, TPUKIAJHBIE U TIOMCKOBbIE HAyYHBIE UCCIIEJOBAHUS B OMOJIOTHH.

3HavyeHue Ouonoruu B (JOPMHPOBAHUHM COBPEMEHHON €CTECTBEHHO-Hay4HOM KapTuHbl mupa. IIpodeccun, cBszanuble ¢ Ouonorueil. 3HaueHue
OMOJIOrMH B ITPAKTUYECKON JEATEIIbHOCTH Y€JIOBEKA: MEAULIMHE, CEIbCKOM XO035HCTBE, IPOMBIIIUIEHHOCTH, OXPaHE IPUPO/IBL.

JeMoHCcTpanuu

IToptpersr: Apucrorens, Teodpacr, K. Jlunnent, XK. b. Jlamapk, Y. Hapsun, Y. 'apseit, I'. Mennens, B. U. Bepuaackuii, U. I1. [TaBnos, . U.
Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, @. Kpuxk, /I. K. benses.

Tabmus! 1 cxemsl: «CBsI3b OMOJIOTHH € APYTUMH HayKamm», «CrucreMa OMOJIOrHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl U UX U3yYeHHE

JXuBble cucTeMsl Kak npenMer u3ydeHus ononoru. CBONHCTBA )KUBBIX CHCTEM: €IMHCTBO XMMUYECKOTO COCTaBa, AUCKPETHOCTh U IEIOCTHOCTb,
CIIO)KHOCTb ¥ YHOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHU3alus, CaMOBOCIPOM3BEIEHHUE, DPA3APaKUMOCTh, HU3MEHYHMBOCTb, POCT U
pa3BUTHE.

YpOBHH OpraHM3aliil JKUBBIX CHUCTEM: MOJEKYJISPHBIA, KIECTOYHBIM, TKAHEBBIA, OPTraHW3MEHHBIA, MOMYJISIHMOHHO-BHUIOBOM, 3KOCHCTEMHBIN
(buoreonenornueckuii), Owmocdepnsrii. Ilporecce, mpoucxomsame B KHUBBIX cucTteMax. OCHOBHBIC TpHU3HAKK JKuBoro. JKm3Hb Kak Qopma
cyliecTBoBaHus Matepuu. Hayku, u3yuatroniyie )KuBble CUCTEMBI Ha Pa3HBbIX YPOBHSIX OPraHU3ALNH.

N3ydenune xuBbIX cucTeM. MeToabl Ouonorndeckor Hayku. HaOmrogeHue, n3amMepeHue, SKCIEpUMEHT, CHCTeMaTH3alusl, MeTaananus. [lonarue o
3aBHCHMOI M He3aBUCUMOU nepeMenHoi. [Imannpoanue sxcniepumenTa. [locranoBka u mpoBepka rumote3. Hynesas rumnotesa. [Tonstue BoIOOpKHU U e€
I0oCcTOBepHOCTh. Pa3zbpoc B Owmomormuecknx naHHbIX. OIlleHKa TOCTOBEPHOCTH IONYYEHHBIX Ppe3ynbTaToB. [IpHUYMHBI HCKaXXeHHS pe3yabTaToB
sKcrepuMeHTa. [IoHATHE CTaTUCTUYECKOrO TeCTa.

JdemoHcTpanuu

Tabmuups! u cxembl: «OCHOBHBIC TIPU3HAKHU JKU3HNY, «bronoruueckue cucreMel», «CBOWCTBA KUBOW MaTepuu», «YPOBHHU OPTaHU3AIMH KUBON
npupoab», «CTpoeHUe >KUBOTHOW KIeTKW», «TKaHM KUBOTHBIX», «CHCTEMBI OPTaHOB YEIOBEYECKOro opraHu3may, «buoreornenosy», «buochepar,
«MeTopl U3YUYEHHUS KUBOU MPUPOIBD.

Ob6opynoBanue: nabopatopHoe 000pyI0BaHUE I TPOBEICHHUS HAOIIOICHHUH, U3MEPEHHH, IKCTIEPUMEHTOB.

IIpakTHyeckas padora «Vcrnonp30BaHue pa3IUYHbIX METOJOB MPU U3YYEHUH JKUBBIX CUCTEM).

Tema 3. Buosorusi KieTkn



Krnetka — cTpykTypHO-GyHKIIMOHANbHAS eqUHMIIA KUBOro. Mcropus orkpeitus kietku. Padotsr P. I'yka, A. JleBenryka. Kierounas teopus (T.
[lIBann, M. llneitnen, P. BupxoB). OCHOBHBIE NOJI0KEHUSI COBPEMEHHOMN KJIETOYHOM TEOpHUH.

MeToapl MOJIEKYJISIPHON M KJIETOYHOW OMONIOrMH: MUKPOCKONUS, XpomaTorpadus, 35ekrpodopes, METOI MEYEHBIX aTOMOB, AU depeHInanibpHoe
LEHTpU(PYTUpOBaHHUE, KYJIbTHUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanHvlx Kiemok. DIEKTPOHHAs MHUKpockonus. Kowgoxanvnas mukpockonus.
Bumanvnoe (npusicusnennoe) usyuenue kiemox.

JeMoHCcTpanuu

IToprpertsr: P. I'yk, A. JleBenryk, T. lIsann, M. llneiinen, P. Bupxos, K. M. bap.

Tabnus! 1 cxembl: «CBETOBON MUKPOCKOID), «JIEKTPOHHBIA MUKpOCKOI», «McTopus pa3BUTHS METOJJ0B MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEPHUATbHBIX KIIETOK.

IIpakTuyeckas padora «/3ydueHne MeTo 0B KIETOYHON Ononoruu (xpomarorpadwus, anekrpodopes, auddepeHimanbHoe HeHTpudyrupoBaHue,
[TLP)».

Tema 4. XuMuyeckasi Opranu3auus KieTKu

XWMHWYECKUH COCTaB KIETKH. Makpo-, MHKpO- WM YJIBTPAaMHUKDPOJJIEMEHTBHL. Boma m €€ posnb Kak pacTBOPUTENsS, pEarcHTra, y4acTHE B
CTPYKTYPHUPOBAHUHU KJIETKH, TEIUIOPETYISAIMH. MUHEpaIbHbIe BEIIECTBA KIETKH, UX OMoIorudeckasi poib. Posib KaTHOHOB 1 aHMOHOB B KJIETKE.

Oprannyeckue BemliecTBa KiIeTKH. buonormdeckue moimumepsl. benkn. AMHHOKHCIOTHBIM cocTaB OenkoB. CTPYKTypbl OETKOBOW MOIEKYJIBI.
[lepBuunas cTpykTypa Oenka, menTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, 4eTBepTHUHAs CTPYKTYphL. [lenarypanus. CoiictBa GenkoB. Knaccuduxanus
OenkoB. buonorundeckue GyHkImM 6€1KOB. /IpuoHsl.

VYrneBoabl. MoHOcaxapuabl, JUCAXapUabl, ONUTrOcaxapuabl W monucaxapuabl. OOmUN TUlaH CTPOEHUS M (QHU3MKO-XMMHUYECKHE CBOWCTBA
yrieBonoB. buonornueckue GpyHKIMH yrieBog0B.

Jlumuner. ['uapodunsHO-THIPOGOOHEIE cBolicTBA. Knaccudukammst mununos. Tpurmunepusl, Gocdomunuasl, BOCKH, CTepouabl. buomorndeckue
¢byaky TunuaoB. OOIIMe CBOMCTBa OMOIOTHYECKHX MEMOPaH — TEKY4eCTh, CTIOCOOHOCTh K CaMO3aMbIKaHUIO, TIOTYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. Crpoenne myknenmHoBbIX kuciaoT. Hykneoruapl. [Ipuaiun xomruiementapaoctu. [IpaBuio Yapraddda.
Crpykrypa JIHK — nBoiinas cnimpans. Mectonaxoxaenue u ononorndeckue pynkiuu JJHK. Buger PHK. @yaknun PHK B kinerke.

Crpoenue monekyiasl AT®. Makposprudeckue cszu B Mojiekyine AT®. buonornyeckue pynkuuun ATD. BoccTaHOBICHHBIE TIEPEHOCYMKH, MX
byHKIMY B KIIeTKe. /[pyeue nykneoszuompughocghamol (HT®). CexBenupoanue JJHK. Memoowt cenomuku, mpanckpunmomuxu, npomeomuxu.

CrpykrypHass Ouonorusi: OMOXMMHYECKHE M OHOPH3MYECKHE HCCIEIOBAaHUS COCTaBa W MPOCTPAHCTBEHHOM CTPYKTYpPHl OHWOMOJIEKYIL.
Mooenuposanue cmpykmypovl u QyHKyuli OUOMONEKYT U UX KOMNAeKCco8. Komnviomepuoviii Ouzaiin u opeaHuuyeckutl CuHmes OUOMONEKYL U UX
HEnpUupoOHbIX AHANO208.

JdemoncTpanuu

[optpertsrt: JI. [onunr, Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxiun, ®. Canrep, C. [Ipy3unep.

Huarpammsbl: «Pacnpenenenne XMMUYECKUX JIEMEHTOB B HEKUBOM npupoae», «PacnpeeneHne XuMUYeCKIX 2JIEMEHTOB B KUBOU MPUPOIE».



Tabmuns! u cxemsl: «Ilepuonnyeckas Tabaua XUMHUECKUX 3JI€MEHTOB», «CTpoeHHe MOJIEKYJbl BOAb, «BelecTBa B cocTaBe OpraHU3MOBY,
«CtpoeHue MoneKybl 0enka», «CTpyKTypsl 0enkoBoi MoNeKyb», «CTpoeHUuEe MOJIEKYIT YTIIeBOI0BY», «CTpoeHUE MOJIEKYI JUMHA0BY, «HykienHoBbIe
KHUCIIOThD», «CTpoeHue MoneKyisl ATOx.

OO6opynoBaHue: XMMHYECKast Iocy1a 1 000py10BaHHUE.

JlabopaTopnasi padota «OOHapyKeHHE OEITKOB C IOMOIIBI0 KAYECTBEHHBIX PEaKIIUii».

JlaGopaTopHas padota «liccienoBaHre HYKJIEHHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIIETOK PA3JIMUYHBIX OPTaHU3MOBY.

Tema S. CTpoenne u pyHKIUH KICTKH

Turnsl KIeTOK: 3yKapuoTHdeckas 1 npokapuoruyeckas. CTpyKTypHO-(QYHKIMOHAIbHbBIE 00pa30BaHUs KIETKH.

Crpoenune mnpokapuoTHueckod kinetku. Kierounas crenka Oakrepuit u apxeil. OCOOEHHOCTH CTPOEHHUSI TeTepoTpOpHONH M aBTOTPOPHOM
MIPOKapUOTUYECKUX KIETOK. MeCTO U posib MPOKapuoT B OMOIIEHO3aX.

CrpoeHne u (QYHKIMOHUPOBAHHE OJYKapUOTHYEeCKOH kKieTku. Ilmazmarnueckas memOpana (ruazmanemma). CTpyKkTypa Ma3sMaTHdecKoi
MeMOpaHbl. TpaHCHOPT BEHIECTB depe3 IUIa3MaTHUECKyl0 MeMOpaHy: MmaccuBHBIN (muddysus, obmeruéHnas nuddysns), aKTUBHBIM (MIEPBUYHBIN H
BTOPUYHBIA aKTHUBHBINA TpaHcropT). Ilomymponuiaemocts MemOpanbl. PabGora Harpuii-kanueBoro Hacoca. OHAONWUTO3: NMHUHOLUTO3, (Haromuros.
Ox3onuro3. Knerounas crenka. CTpykrypa v (PyHKIMH KJIETOYHON CTEHKH pacTeHUil, rpuOoB.

Hurormmazma. [lutozomb. Ilurockemer. JIBmkenme mmromuiasMbl. OpradHouapl kieTkd. OgHOMEMOpaHHBIE  OPTraHOWIBI  KJIETKH:
supomnasmarudeckas cetb (JIIC), ammapar ['onbku, TH30COMBI, UX CTpOeHHE W (YHKUIMHU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPTaHOHMJIOB KIIETKH.
CrpoeHue rpaHyIsIpHOTrO peTukynyma. Mexanuzm nanpasnenus 6enxog ¢ JI1C. CunTe3 pacTBOpUMBIX 0enkoB. CHHTE3 KJIETOUHBIX MeMOpaH. [ maakuii
(arpanynsapHBINA) SHIOMIA3MaTHIYeCKUN peTukyiryM. CekperopHas (QyHKmms ammapara [ombmku. Moouguxayus Oerkose 6 annapame [ oavodicu.
Copmuposxka benxos 6 annapame I onvoorcu. TpaHCTIOPT BelIeCTB B KieTKe. Bakyonu pactutensHbIX KieTok. Kitetounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpTaHOWIBl KJICTKH: MHUTOXOHIPHH, TUIACTHABL. [Ipoucxoxcoenue mumoxonopuu u niacmud. Cumbuocenes (K.C.
Mepeoickosckuil, JI. Mapeynuc). Ctpoenue u QyHKIMH MUTOXOHIPUN U Tu1acTu. [lepBUUHbIe, BTOPUYHBIE U CIIOKHBIE TIACTUIBI (POTOCUHTE3UPYIOMINX
3YKapHOT. XJIOPOIIACTHI, XPOMOIIACTHI, JIEWKOILIACTHI BBICIIINX PACTEHUM.

HememOpannsie opranonzp! kinetkun CtpoeHne M (GyHKIUH HeMEMOpaHHBIX OPraHOMAOB KIETKH. Pubocomsl. IIpomedsxcymounvie ¢unamenmuol.
MuxkpodunamMeHTsl. Akmunosvie Mukpoguiamermsl. MBILICUHbIE KICTKU. AKMUHOBble KOMNOHEHMbl HeMblUEeUHbIX Kiemok. MHKpOTpyOOUuKH.
Knerounsiit nentp. CTpoeHue W IBMKEHHE J>XTYTHKOB W pecHHYeK. MuUkKpoTpyOouku mutoruiasmel. LlenTpuons. Benku, accoyuuposanmvie ¢
MUuKpoghunamenmamu u muxpompyoouxamu. Momopuvie 6enxu.

SAnpo. ObGomnouka siapa, XpOMAaTHH, KapuoIjiasMma, SAPBIIIKH, UX CTpoeHHe W (QyHKuuH. SnepHblii OenkoBblld MaTpukc. IIpocTpaHcTBeHHOE
pacIiooKeHne XpoMOCOM B MHTEp(A3HOM siape. Dyxpomamun u ecemepoxpomamun. belku XpoMaTuHa — TUCTOHBL. JJuHamuka s0epHoll 060104KU 6
mumose. HAoepuviil mpancnopm.

Knerounsle BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK SYKapUOT (PacTUTENbHOM, ) KUBOTHOM, TpHOHOIA).

JdemoncTpanuu

[optpetsi: K.C. MepexkoBckuid, JI. Maprymuc.



Tabmuupl 1 cxembl: «CTpoeHHE DYKapHOTHYECKOH KIeTKn», «CTpoeHue >KUBOTHOU KJIETKH», «CTpOCHHE PACTUTENIBbHON KIeTKn», «CTpoeHue
MHUTOXOHAPUMN», «Aapo», «CTpoeHHne NpoKapuOTUYECKON KIETKI.

OO6opynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHbIX, JKUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepHaIbHbBIX KIETOK.

JlaGopaTopHasi padota «/3yueHue cTpoeHUs KJIETOK Pa3IMUYHbIX OPTaHU3MOBY.

IIpakTnyeckast padora «3yueHue CBOUCTB KJIETOYHOI MeMOpaHbI».

JlaGopaTopHas padorta «lccnenoBaHue raa3Monn3a u ACmia3Mon3a B pACTUTENBHBIX KIETKaX».

IIpakTHyeckas padora «V3yueHne ABM>KEHUS LUTOIIA3Mbl B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NpeBpaLlieHHe JHEPTUH B KJIETKe

ACCUMIIIALINSA M TUCCUMUIISIINS — IB€ CTOPOHBI MeTa0oam3Ma. THumbl 0OMEHa BEIIECTB: aBTOTPOPHBINA U TeTepOTPOPHBINA. YdacTue KHCIopoIa B
OOMEHHBIX Ipoleccax. JHepreTuyeckoe obecrieueHue kietku: mnpespaienne AT® B oOMeHHBIX mponeccax. depMEeHTaTUBHBIM XapakTep peaxiui
KJIeToyHoro merabomusma. DepMeHTHl, UX CTPOEHHUE, CBOWCTBA W MexaHu3M aeicTBus. Kodepmentsl. OTiamuusi pepMEHTOB OT HEOPTaHUYECKUX
KaTanu3aTopoB. benku-akTuBaTopsl 1 OENKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PepPMEHTATUBHBIX PEAKIUN OT pa3IuYHbIX (AaKTOPOB.

[lepBuuHBIl CHHTE3 OpraHMYecKMX BemecTB B KieTke. DortocuHTe3. AHOKCUceHMbIll U  OKCUeeHHwblll  (omocunmes y Oakmepuil.
Csemocobuparowjue nuemenmol U nueMeHmsvl peakyuonHo2o yewmpa. Ponb xjopomnactoB B mpouecce gorocuHTe3a. CBeToBas M TeMHOBas (has3bl.
@omoovixanue, Cs., Cs. u CAM-muner pomocunmesa. IlponykTuBHOCTH (OTOCHHTE3a. BrusHue pasnudHbIX (HaKTOpOB Ha CKOPOCTh (POTOCHHTE3A.
3HaueHue POTOCHHTE3A.

XemocuHTe3. Pa3HooOpa3ue OpraHM3MOB-XEeMOCHHTETHKOB: HHUTPUPUIUPYIOMIHE OaKkTepuH, >KeIe300aKTepHUH, CEepOOAKTEpHH, BOIOPOIHBIE
OakTepuu. 3HaUCHHE XEMOCHHTE3A.

Amnaspobnsie opranu3Mbl. Bumsl Opokenus. [IpomaykTel Opo’keHHMsSI M HMX HCIIOJIB30BaHHE YEJIOBEKOM. AHA’pOOHBIE MHKpPOOPTaHMU3MBI Kak
00BEKTHI OMOTEXHOJIOTUU U BO30OyanuTE M OOJIe3HEH.

AspoOHBIE OpraHu3Mbl. JTarnbl 3HepreTudeckoro oomena. [loaroroBurensuelii sTam. I Mkonm3 — OECKHUCIOPOAHOE PACLICTIIICHUE TIFOKO3HI.

Buonoruueckoe OKHCICHHE, WK KIETOUYHOE JbIXaHWe. Poinb MUTOXOHAPHI B mpoleccax OMOIOTHYECKOro OKUciIeHUs. Llukmudeckue peakium.
OxucnurensHoe QochopunmupoBanue. Juepeus memopanno2o epaouenma npomonos. Cummes ATD: paboma npomounnou AT@-cunmasol.
[TpenmymiecTBa a3poOHOro MyTH OOMEHa BEUIeCTB Iepea aHadPOOHBIM. D(H(HEKTHUBHOCT YHEPTeTUIECKOr0 0OMEHa.

JdemoHcTpanuu

[Moptpetsr: [Ix. [Ipuctnu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Qurensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumps! 1 cxemsl: «@OTOCUHTESY, «DHEpreTUYecKrii 00Meny, «brocunTes 6enka», «CTpoeHne GpepMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOII, 000PYAOBAaHUE [Tl HPUTOTOBJICHUS IIOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «/3yueHue KaTaIMTHIECKOW aKTUBHOCTH (DEPMEHTOB (Ha MPUMEpE aMUIIa3bl MITH KaTallasbl)y.

JlaGopaTopHnas padora «/3yduenue GpepMEeHTaTHBHOrO PACHICIUICHUS TIEPOKCUIA BOIOPOJA B PACTUTEIbHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopnas pa6ora «CpaBHeHHE POLIECCOB (POTOCHHTE3A U XEMOCUHTE3a».

JlaGopaTopnas pa6ora «CpaBHEHHE TIPOLIECCOB OPOKECHUS U IBIXAHUSD).



Tema 7. HacsiencrBeHHasi HHQOPMAIUA M pealu3anus eé B KIeTKe

Peakiuu marpuyHoro cunresa. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEAaKLUAX MAaTPUYHOIO CHHTe3a. Peanunsanus HaciaeICTBEHHONW MH(pOpMaLUu.
I'enernyeckuii xox, ero ceoicrtsa. Tpanckpunuus — marpuunblii cuate3 PHK. [IpuHIMIBI TpaHCKPUIIUK: KOMIIZIEMEHTAPHOCTh, aHTUIIAPAJLIIEIBHOCT,
acuMMeTpuaHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckoul knemke. Hexooupyrowue PHK.

Tpancmsauus u e€ stanel. Yuactue tpancnoptHelx PHK B Omocunrtese Genka. YcnoBus 6uocunresa 6enka. Koguposanue amuHokucior. Poib
pubocoM B buocuHTe3e Oernka.

Cospemennvie npeocmagnenuss 0 cmpoenuu 2eHog. Opranuzaiysi TeHOMa y IPOKapuoT U 3YKapuoT. Perymsiuus akTHBHOCTH I'€HOB Yy IPOKapHUOT.
I'umotesa onepona (@. Kakob, XK. Mano). Monekyriapuvie mexanusmol SKCHpeccuu 2eHog y sykapuom. Ponb xpomamuna 6 pe2ynayuu pabomsi 2eHo8.
Perynsus oOMeHHBIX ITpoIieccoB B KieTke. Kierounslit romeocras.

Bupycsl — HekieTouHble (OpMBI )KU3HU M OOMUraTHbe napa3utbl. CTpOEHHE MPOCTBIX U CIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepnodaros.
Kusnennvui yuxn J{HK-cooeporcawux eupycos, PHK-cooeparcawux supycoe, bakmepuogpazos. Obpamuas mpanHckpunyus, pesepmasd, uHmezpasd.

Bupycusle 3a001eBanus 4enoBeKa, KUBOTHBIX, pacTernid. CITM/], COVID-19, connanpable 1 MEIUIIMHCKUE TPOOIEMBI.

Buoungopmamuxa: unmezpayus u anaruz 6orvuux maccugog («bigdatar) cmpykmypneix 6uonocuveckux danuvix. Hanomexunonoeuu 6 duonozuu
u meouyune. Ilpoepammupyemoie hynxyuu denxkos. Cnocodwvl 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[Moprpetst: H. K. Konsiios, /1. . UBanoBckuii.

Tabmump! 1 cxembl: «brocuHTe3 Oemkay, «I eHeTrnuecknii kom», «Bupyce», «bakrepuodarm.

[MpakTuyeckas padora «CozgaHue MOJIEIN BUPYCay.

Tema 8. /Ku3HeHHBII LUK KJIETKH

Knerounstit ki, ero nepuozs! u peryssinus. Marepdasza u muto3. OcoOEHHOCTH MPOLIECCOB, MpoTeKatonmx B nHTepdase. [lonroroBka Kinetku x
nenenuto. [IpecuaTeTHUECKUH (ITIOCTMUTOTHYECKUH ), CHHTETHUECKUH M TIOCTCHHTETUICCKUIA (TTPEMUTOTHYICCKIH ) TEPHOIBI HHTEP(a3bl.

Marpuunsiii  cunte3 JHK — pennmukanms. [lpunnuner  perumkanumu  JIHK:  xommieMeHTapHOCTh, TMOTYKOHCEPBATUBHBIM  CHUHTE3,
aHTHIapauieibHOCTh. Mexanm3m permukaruu JIHK. Xpomocombl. CtpoeHue xpomocom. Temomepsl U TemoMepasa. XpOMOCOMHBI HA0Op KIETKUA —
KapHOTHUIL. JIUTUIONIHBII U TarIonaHbI HaObopsl XpoMocoM. ['oMonornunbie XpoMocoMbl. [10710BbIE XpOMOCOMBI.

Jenenue knetku — Muto3. CTaauy MHUTO3a U MPOMCXOIAIIME B HUX Ipouecchl. Tumsl Muro3a. Kapuokunes m nurtokuHes. buonornueckoe
3HaYEHUE MUTO3A.

Perymnsamus murornueckoro uukia kiaetku. [IporpaMmmupyemas kietouHasi ruoesb — arnomnros.

Knerounoe sipo, XpoMocombl, (YHKIIMOHANbHAsE T€HOMHKA. Mexanusmvl nponugepayuu, ouggepeHyuposku, cmapenus u eudeiu Kiemox.
«ugpposas kremxay» — buourgpopmamuyeckue mooenu GyHKYUOHUPOBAHUS KIeMKU.

JdemoncTpanuu

Tabnuupl 1 cxembl: «KU3HEHHBIN HUKIT KIETKUY, «Muto3», «CtpoeHue xpomocom», «Permukarms JJHK».

OO6opynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIpEnaparhl: « MUTO3 B KJIETKaX KOPEIIKa JTyKay.



JlaGopaTopHas padota «/I3ydeHue XxpoMoCcOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopaTopHas padora «HaOmoneHre MuTO3a B KJIIETKAaX KOHYHMKA KOPEIIKa JIyka (Ha TOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoenne u pyHKUUH OPraHU3MOB

buonoruueckoe paznoodbpasue opranu3mMoB. OJHOKIETOYHbBIE, KOJOHUATbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U JKU3HEICATENLHOCTH OIHOKJIETOYHBIX OpPraHu3MOB. bakrepuu, apxew, OJHOKIETOYHBIE TPHOBI, OJHOKIETOYHBIC
BOZOPOCIIH, Apyrue NpoTUcThl. KoloHHaNbHBIE OPTaHU3MBI.

B3anMocBsi3b yacTeil MHOIOKJIETOYHOTO opranu3ma. TkaHu, opranbl U cucTeMbl opraHoB. Opranusm Kak eimHoe 1esnoe. ['omeocras.

Txanum pacrenuii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeIbHasl, TOKPOBHAS, IPOBOIAIIASI, OCHOBHAsI, MexaHn4eckas. OCOOCHHOCTH CTPOCHHSI,
(GyHKIUH ¥ pacnoNOKeHUs TKaHEH B OpraHax pacTeHUH.

TkaHW KUBOTHBIX M YEIOBEKA. THIBI >KMBOTHBIX TKAHEW: SMUTENMAIbHAs, COSAMHHUTEIbHAS, MbIIeuHas, HepBHas. OCOOCHHOCTH CTPOCHUS,
(GYHKIWHI 1 pacrioioKeHNs TKaHeH B OpraHax )KUBOTHBIX U YETIOBEKa.

Opransl. BereratuBHble U TeHEpaTUBHbBIE OpPTaHbl pacTeHnit. Opranbl U CUCTEMBbl OPTaHOB KMBOTHBIX U uejoBeka. DyHKIIMM OPraHoOB U CUCTEM
OpraHoB.

Omopa tena opranu3MoB. Kapkac pactenuii. CkeiaeTsl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxXHBII M BHYTPEHHHH CKeJIET.
CrpoeHue 1 TUTIBI COETUHEHNS KOCTEH.

JIBmkeHre OpraHm3MoB. JIBM)KCHHWE OJHOKIETOYHBIX OPTraHW3MOB: aMEOOHMIHOE, JXKT'YTHKOBOC, pPECHHYHOE. J[BM)KEHWE MHOTOKJIETOYHBIX
pacTeHUI: TPOMM3MBI M HACTHH. J|BY)KEHNE MHOTOKJIIETOYHBIX JKHBOTHBIX W YeJIOBEKa: MbIIeyHas cucteMa. Peduiekc. CkeneTHbIC MBI U BX padoTa.

[Muranne oprannsmoB. [lornomienne Bojbl, YIIIEKUCIIOrO ra3a 1 MUHEPATBHBIX BEUIECTB pacTeHUsaMH. [luTanue >kuBoTHBIX. BHyTpumnonoctHoe u
BHYTPHUKJIETOYHOE muieBapeHre. I[luTtaHne TmO3BOHOYHBIX >KMBOTHBIX. OTHenbl NHUIIEBAPUTENBHOrO TpakTa. [luineBapuTEeNbHBIE JKENE3bI.
[MumeBapuTenbHas cucTeMa YeIoBeKa.

Jpixanue opranu3moB. Jprxanue pacteHuil. [Ipixanne xuBoTHBIX. J{nddy3us ra3oB depes moBepxHOCTh KIeTKU. KoxHoe apixanue. JlprxarenbpHas
MOBEPXHOCTh. JKabepHoe W NErovyHoe npixaHue. JIpIXxaHWe MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHUS JIETKUX
MO3BOHOYHBIX KXUBOTHBIX. JlpIxaTenbHasi cucTeMa ueioBeka. MexaHWu3M BEHTUIISIIUU JETKUX y OTHI] U MICKONUTAIONMUX. Perynsuus apIxaHwusl.
JlpixaTenbHble 00BEMEL.

TpaHcopT BelIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMbI pacTeHUH. TpaHCHOPT BElIeCTB y )KUBOTHBIX. KpoBeHOCHAs cucTeMa U €€ OpraHbl.
KpoBeHnocHasi cucrema MO3BOHOYHBIX JKMBOTHBIX W ueioBeka. Cep/ile, KpPOBEHOCHBIE COCYAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOIMOHHBIE
YCIIO)KHEHUS CTPOCHHSI KPOBEHOCHOM CHCTEMBI TTIO3BOHOYHBIX KHBOTHBIX. PaboTa cepana u e€ peryssiusi.

Brinenenne y oprann3mMoB. Beijenenne y pacrenuii. Beinenenue y xxuBoTHbIX. CokpaTuTenbHbie Bakyonu. Opradsl BeieneHus. OuibTpanuys,
CeKpelrs U 00paTHOE BCAChIBAHWE KaK MEXaHMU3MbI pa0OThI OPTaHOB BbIeIeHUS. CBSA3b MOJOCTH Teja ¢ KPOBEHOCHOW M BBIJCIUTEIILHON CHCTEMaMH.
BriieneHue y mo3BOHOYHBIX JKUBOTHBIX U 4YenloBeka. [louku. CtpoeHue u GyHKIIMOHUpOBaHUe HePpoHa. OOpa3oBaHUE MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3ailnuTa y OAHOKIETOYHBIX OpraHu3MoB. CIOpbl OakTepuil U IUCTHI MPOCTEHIMX. 3alUTa Y MHOTOKIIETOYHBIX PACTCHHM.
Kyrukyna. CpencrBa macCUBHOM ¥ XUMUYECKOH 3a1IuThl. OUTOHITUIBL.
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3amuTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MPOM3BOAHBIC. 3amIuTa OpraHu3Ma oT Oone3Hed. MIMMyHHas cuctema uenoBeKa.
Knerounslii v rymopanbHbli HUMMYHUTET. BpokaéHublii ¥ mpHOOpETEHHBIN crenupuieckuii UMMYHHUTET. Teopusi KIOHAJIbHO-CEIEKTUBHOTO
ummynurera (I1. Opmux, . M. bepuer, C. Tonerasa). BocnianurenbHble OTBEThl OpraHu3MoB. Posib BpOXKIEHHOTO MMMYHUTETA B Pa3BUTUU CUCTEMHBIX
3a0oseBaHuil.

PasnpaxxuMocTs M peryisinus y OpraHu3MoB. Pa3zapakuMoCTb y OJHOKIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxkumocTs U perymsuus y
pacteHuil. PocToBble BellecTBa U UX 3HAUCHHUE.

HepsHas cucrema u pedrekropHast peryasius y >kuBoTHeIX. HepBHas cuctema u e€ oTensl. DBOMIOIUOHHOE YCIOXKHEHHE CTPOEHUS HEPBHOM
CHCTEMBI Y )KUBOTHBIX. OT/I€/IbI TOJIOBHOTO MO3Ta MTO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropHas ayra. bezycioBHble U yCIOBHbIE Pe(IIeKCHI.

I'ymopasibHas peryssanuus U SQHIOKPUHHAS CUCTEMA KUBOTHBIX U uesioBeKa. JKese3bl S9HAOKPHUHHON CUCTEMBI U UX TOPMOHBI. J[eliCTBHE TOPMOHOB.
B3anMocBs3b HEpPBHOM 1 SHIOKPUHHOMN cucteM. [ unoranamo-runogpusapHas cuctema.

JdemMoHcTpanuu

IToptper: U. 11. I1aBnoB.

Tabmunpsl u cxembl: «OJHOKIETOYHBIE BOXOpOCTN», «MHOrOKIeTouHble Bomopocian», «bakrepum», «lIpocteiimmey», «OpraHbl IIBETKOBBIX
pacteHuii», «CUCTEMBI OpPraHoOB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHume HaceKoMbIx», «TkaHu pacteHuit», «KopHEBble CUCTEMBI»,
«Crtpoenne crebnsa», «CTpoeHne TUCTOBOM MIacTUHKWY, «TkaHM >KUBOTHBIX», «Ckener denmoBekay, «llumeBapurensHas cuctemay, «KpoBeHocHas
cucreMar, «/lpixarenpHas cucremay, «HepBHas cucremar, «Koxkay, «Mplmednas cucreMay, «BbeiaennTenbHas cUcTeMay, « JHIOKPHUHHAS CHCTEMaAY,
«Ctpoenne mblnb», «MMMmyHuTeT?, «KuieynonomnoctHeiey, «Cxema NMUTaHUS pacTeHU», «KpOBEHOCHBIE CHUCTEMBI IO3BOHOUYHBIX JKUBOTHBIXY,
«Crtpoenne ruapel», «CTpoeHue miaHapum», «BHyTpeHHee cTpoeHne 0XkaAeBoro uepss», «HepBHas cucrema poiO», «HepBHas cuctema JSATYIIKN,
«HepBHas cucrema npecMmbIkaromumxcs», «HepBHas cuctema nruiy, «HepBHas cuctema mitekonuraromux», «HepBHas cuctema uenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOII, MHKPOIIPENapaTrhl OAHOKJIETOYHBIX OPraHM3MOB, MHKpOMNpenaparbl TKaHeW, PaKOBHHBI MOJUIIOCKOB,
KOJUIGKIIMM HACEKOMBIX, HWIJIOKOXKUX, JKMBBIE SK3eMIUIIPhl KOMHATHBIX PAcTE€HHH, repOdapuy pacTeHHWH pPa3HBIX OTAEIOB, BIIAXKHBIE IPENapaThl
KUBOTHBIX, CKEJIEThl NMO3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4eloBeKa, 000pydOBaHUE U JEMOHCTpPAIMU MOYBEHHOTO H
BO3/YIIHOI'O THTAaHUS PAcTEHHH, pacIIeIUICHHs Kpaxmajaa W OelKOB MOA JAEHCTBHEM (EepMEHTOB, O0OPYIAOBAaHHE IJISi EMOHCTPALMU ONBITOB IO
M3MEPEHUIO )KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEeNIbHbBIX IBUKEHHUM, MOJEIHN FOJIOBHOIO MO3ra pa3InYHbIX )KUBOTHBIX.

JlaGopaTopHnas pabora «l/3yueHue TKaHeH pacTCHHI.

JlaGopaTopHas padora «/3ydeHue TkaHel KUBOTHBIX).

JlabopaTopHas padora «/3yyeHne opraHoB IBETKOBOTO PACTEHHSI.

Tema 10. Pa3mHoKeHHEe U pa3BUTHE OPTraHU3MOB

®opMBbI pa3MHOXKEHHS OPTaHU3MOB: Oecrionoe (BKII0Yast BETr€TaTUBHOE) U MOJI0BOE. Buabl 6ecronoro pa3MHOKEHUS: TOYKOBAaHKE, CIIOPYIISALIUS,
(bparmMeHTanus, KIOHUPOBAHHE.

[TonoBoe pasmHoxkeHue. IlomoBble kineTrku, uiaum ramersl. Meio3. Cragum wmeiioza. IloBenenume xpomocoMm B Meio3e. Kpoccunrosep.
buonornyeckuid CMbICII MEH03a U MOJIOBOro Ipouecca. Melo3 U ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.
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IIpenzaponeimeBoe pazpurue. ['amerorenes y »kuBoTHBIX. IlonoBbie xkene3pl. OOpa3oBaHue M pa3BUTHE NOJNOBBIX KiIeTOK. CrepMaToreHes u
ooreHes. CTpoeHUE MOJOBBIX KIETOK.

Omton0TBOpEHKE M SMOPHOHATIBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHUS: HapYKHOE, BHyTpeHHee. [lapTreHorenes.

WuauBuyanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOrus — HayKa O pa3BUTUH OpraHU3MOB. Mopgozenes — o0na u3 21agHulx npoodiem
ambpuonocuu. Konyenyus mopgocenos u moodenu mopgoeeneza. Craguu sMOproreHe3a XHUBOTHBIX (Ha mpumepe nsarymku). pobnenume. Tumbr
npobnenus. /Jemepmunuposannoe u HedepmMunuposanumoe opobnenue. bnacmyna, munvt Onacmyn. OCOOEHHOCTH APOOTEHHUS MIIEKOMUTAIOIINX.
3apopIIeBble JIUCTKY (racTpyssanus). 3aKiiajika OpraHoB M TKaHEH M3 3apoIbIIEBbIX JUCTKOB. B3anMHoe BIMsSHUE YacTeil pa3BUBAIOIIETOCs 3apo/IbIia
(oMOpuoHanbHAsT MHIYKIMS). 3akiajka IUlaHa CTPOCHHUS JKMBOTHOTO KaK pe3yNbTaT HEpapXHuecKUX B3aMMOICHCTBHII TEHOB. BiusHue Ha
SMOPHOHATIBHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3Butne xuBoTHbIX. [locTamMOpuonansHelii nepuon. Ilpsmoe n Henpsimoe paszutue. Pazputue ¢ Mmeramopdo3oM y 6€CIIO3BOHOYHBIX U
MO3BOHOYHBIX KMBOTHBIX. BHONOrHYecKoe 3HAYEHHE MPSIMOr0 M HEMPSIMOTO PA3BUTHS, MX PacIpoOCTpaHEHWE B MpHUpojie. THIbI pocTa KUBOTHBIX.
DaKTOpHI PETYISAIUU POCTA JKUBOTHBIX M YeoBeka. CTaauu MOCTIMOPHOHAIBHOTO Pa3BUTHUS y )KUBOTHBIX M YelloBeKa. [leprombl oHTOreHe3a 4eimoBeKa.
Crapenue u cMepTh Kak OMOJIOrHYECKUE MPOIIECCHI.

PasmHoxeHune u passutue pacrenuil. ['amerodpur u copodut. Meiio3 B )xu3HeHHOM 1MKIIE pacteHuil. OOpa3oBaHue CIop B mporecce Meio3a.
I"ametorenes y pacrenuii. Omioq0TBOPEHNE U PA3BUTHE PACTUTEIBHBIX OPraHn3MOB. /[BOWHOE OMIOOTBOPEHHE Y IIBETKOBBIX pacTeHuil. O6pa3oBanue
U Pa3BUTHE CEMEHM.

MexaHn3MBl peryJsIlMi OHTOI'€HE3a Y PACTEHUI U JKUBOTHBIX.

JdemoHcTpaumnu

[Moprpetsi: C. I'. HaBamun, X. lneman.

Tabmunpl u cxembl: «BereratnBHOEe pa3MHOXKEHHE», «THIBI Oecrionoro pasMHOXKEHHs», «Pa3MHOXKeHHEe XJIaMHIOMOHAIb», «PazMHOXeHHe
3BrIIEHBD, «PazMHOXeHHEe THAPBD, «Meito3», «Xpomocombl», «I'ameroreHesy», «CTpoeHuE SHIIEKIETKH W criepMaTo3onna», «OCHOBHBIE CTauu
OHTOreHe3ay, «lIpsMoe u Henmpsmoe pa3BUTHEY, «Pa3BUTHE MaMICKOTO XyKay, «Pa3Butre capanum», «Pa3Buthe narymkn», «/IBoWHOE OILTOAOTBOPEHNE
y LBETKOBBIX pacTeHU», «CTpOeHHE CeMSH OJHOJOJBHBIX U JIBYIOJIBHBIX pacTeHUil», «KU3HEHHBIH LMK MOPCKOM KamycTbD», «KH3HEHHBIA LUK
Mxa», « KU3HEHHBIH HUKI NanopOTHUKA, «KU3HEHHBIH LUK COCHBDY.

O6opynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIPENapaThl SHIEKIETOK U CIIEPMaTO30UI0B, MOIeNb «L{UKIT pa3BUTHS JIATYIIKI.

JlabopaTopHas padora «/I3yyeHne cTpoeHus MOIOBBIX KJIETOK HAa TOTOBBIX MUKpOINpEnapaTax.

IIpakTHyeckas padora «BblsiBIeHNE MIPU3HAKOB CXOCTBA 3apOAbIIIECH O3BOHOYHBIX JKUBOTHBIX).

JlabopaTopHas padora «CTpoeHHEe OpraHOB Pa3MHOXKEHHSI BBICIIMX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJEACTBEHHOCTH U U3MEHYMBOCTH OPTraHN3MOB

Wcrtopus craHoBieHUs] U pa3BUTUSL T€HETUKHU Kak Hayku. Pabotel I'. Mengens, I'. ne ®pusza, T. Moprana. Ponb oTedecTBEHHBIX Y4EHBIX B
paszsutuu renetuku. Padorsl H. K. Koneosa, H. U. BaBunoBa, A. H. benosepckoro, I'. 1. Kapneuenko, 0. A. ®uimunuenko, H. B. Tumodeena-
Pecosckoro.
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OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJbI. ['OMONOrHYHBIE XPOMOCOMBI, aJUIEJIbHBIE T'€Hbl, aJIbTE€pPHATUBHBIE IPU3HAKHU, JOMUHAHTHBIA U
pEleCCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UTr0Ta, YUCTas JIMHUA, TUOPU B, TeHOTUII, (heHOTUT. OCHOBHBIE METObl T€HETUKH: THOPUIOTOTHUECKUH,
LUTOJIOrMYECKU, MOJIEKYIIIPHO-TEHETUYECKH.

JeMoHCTpanuu

[Toprpetsi: I'. Menaens, I'. ne ®pus, T. Mopraun, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuii, I'. 1. Kapneuenko, 0. A. ®ununuenko, H.
B. Tumocgees-Pecosckuii.

Tabnuis! 1 cxeMsl: «MeTo/bl reHeTUKNY», «CXeMBbl CKPEIIMBAHUSD).

JlabopaTopHnas padora «/[pozoduina kak 00bEKT FTeHETHUECKUX UCCIICIOBAHHIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. I[lepsbiii 3akoH Menzaenst — 3aK0H eIMHO0O0pa3us THOPUAOB MEPBOro MOKoJeHUs. [IpaBuiio JTOMUHHPOBAHUS.
Bropoii 3akor MeHzens — 3aK0H pacuieruieHus Tpu3HaKkoB. L{uTonorndeckne 0OCHOBEI MOHOTHOPHIHOTO CKPEUTUBaHUs. [ MTIOTE3a YMCTOTHI TaMeT.

AHanuzupyroliee ckpennanue. [I[pomexyTouHbIi XapakTep Hacie 0BaHus. Pacuienyienre mpru3HaKkoB MPY HEMOJIHOM JTOMUHUPOBAHUH.

HuruOpumHoe ckpemuBaHue. Tperwidi 3akoH MeHIens — 3aKOH HE3aBUCHUMOIO HACleOBaHWs MpHu3HAKoB. LluTomormdeckne OCHOBBI
TUTAOPUTHOTO CKPETINBAHUS.

CuernierHoe HacnenoBanue mpusHakoB. Padorer T. Moprana. CuersieHHOe HaclelIOBaHUE TEHOB, HApPYIICHUE CICTUICHUS MEXIy TeHaMHu.
XpoMOcOMHast TeOpHUsl HAaCJIEICTBEHHOCTH.

['enernka mona. XpoMOCOMHBIA MEXaHU3M OMNpEIeNIeHUs ToJia. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIH U TeTepOraMeTHBIA MOJI.
I'enernyeckast cTpykTypa noJa0BbIX XpoMocoM. HacnenoBanue npu3HaKoB, CHETIEHHBIX C ITOJIOM.

I'enornm kak memocTHas cucreMa. 11neioTponus — MHOKECTBEHHOE JEHCTBHE IT'eHa. MHOKECTBEHHBIN aJuIeinn3M. B3anMoeicTBre HeauIeIbHbIX
reHoB. Kommnementaprnocts. dnucras. [lonumepusi.

I'eneTnueckuii KOHTPOJIb Pa3BUTHs PACTCHUH, XKMBOTHBIX M YEJIOBEKa, a TakkKe (PU3MOIOTMYECKUX MPOIECCOB, MOBEACHUS M KOTHHUTHBHBIX
¢bynkuuii. ['eneTnueckne MeXaHW3Mbl CUMOMOTeHE3a, MEXaHW3MbI B3aUMOJCHCTBUS «XO3SMH — Mapa3uT» U «XO3UH — MUKpoOHoM». ['eHeTnueckue
aCTIeKThI KOHTPOJISI U M3MEHEHUS HACJIeCTBEHHON HH(OpMaNy B TIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpetst: I'. Mennens, T. Mopras.

Tabmuubr u cxembl: «IlepBelii ¥ BTOpOW 3akoHBI MeHuens», «Tperuit 3akoH MeHAens», «AHATM3UpYIOIIee CKpeniuBaHue», «HemomHoe
JIoMUHHpOBaHUe», «CIEIUIeHHOe HAacleJOoBaHUEe MPHU3HAKOB y Apo3oduiby, «leHernka monay, «Kapuotunm uenoBekay, «Kapuorun apo3opuiby,
«Kapuorun ntune», «MHOXKECTBEHHBIN aiutenu3m», «B3anmoneiicTBre reHoBy.

OO6opynoBanue: MOJENb Ul AEMOHCTPALMU 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOro MOKOJCHHUS M PACHICTUICHUS] MPU3HAKOB, MOJENb IS
JEMOHCTPALlMA 3aKOHA HE3aBHCHUMOIO HACJIEIOBAHMS IPU3HAKOB, MOJEIbL Ul JEMOHCTpPALMM CLEIUIEHHOIO HAcJeIOBaHUs MPHU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKponpenapat: «Jpozoduay.

IpakTnyeckasi padora «3yyenue pe3ynbTaToB MOHOTHOPHUHOTO CKPEIIUBAHUS Y JPO30(UITBIY.
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IIpakTuyeckas padora «3yueHue pe3yabTaToOB AUTUOPUIHOTO CKPEIIUBAHUS Y IPO30PHIIBI.

Tema 13. 3aKk0HOMEPHOCTH U3MEHYHUBOCTH

BsaumopeiicTBue reHoTuna u cpeasl npu GopmupoBanun Genoruna. M3menunBocTs npusHakoB. KauecTBeHHBIE M KOTHMYECTBEHHBIC TPU3HAKH.
Bunel 13MeHYMBOCTH: HEHACTIEACTBEHHAS U HACTICICTBEHHAS.

MomudukanmonHas W3MEHYHBOCTh. Pomb cpensl B GopmupoBaHMM MOIUGUKALMOHHON HW3MEHUMBOCTH. Hopma peakuum mpu3HAKA.
Bapuanuonnslit psan u BapuaionHas kpusas (B. Moranncen). CoiicTBa Moan(pUKAIIMOHHON U3MEHYMBOCTH.

'enoTunmueckass u3MeHYMBOCTh. (CBOICTBAa TEHOTHIMYECKOW W3MEHYMBOCTUA. BHIBI TE€HOTUIIMYECKOH W3MEHYMBOCTH: KOMOWHATHBHAS,
MYyTallMOHHAS.

KombunartnBHas n3mMeH4nMBOCTh. Me03 U MOJIOBOM MpOIecC — OCHOBa KOMOMHATUBHON M3MEHUYMBOCTU. Poib KOMOMHATHBHON M3MEHYMBOCTH B
CO3JJaHMH TeHETHUYECKOT0 pa3Ho0o0pa3us B Ipeenax OJHOro BU/A.

MyranmoHHass U3MEHUYMBOCTh. BUIbI MyTanmii: reHHbIe, XpOMOCOMHBIE, TeHOMHBbIe. CTIOHTaHHBIE W WHAYIIMPOBAaHHBIE MyTalluu. SnepHble H
nuToIIa3MaTiHdeckne Myranud. CoMaTHuecKue W TOJI0Bble MyTanuu. [IpuauHBl BOBHUKHOBEHUSI MyTaliuii. MyTareHsl U UX BIHMSHHE Ha OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIporecca. 3aKOH TOMOJIOTMYECKHX psIOB B HacieacTBeHHOW wu3meHunBoctn (H.U. BaswiioB). Bresnepnas
W3MEHYUBOCTh U HACIIEJACTBEHHOCTb.

Onueenemuxa u dnUSEHOMUKA, POIb INUSEHEMUUECKUX (PAKMOPO8 6 HACIe008AHUU U USMEHUUBOCIU (PEeHOMUNUYECKUX NPUSHAKO ) OP2AHUSMOS.

JdemoHcTpanmnu

IToptpetst: I'. ne ®pus, B. Moranncen, H. N. Bapuios.

Tabmumpr u  cxembl: «Bugpl wu3meHunBocTHY», «MoOIuHUKAIMOHHAS HM3MEHYHBOCTH», «KoMOWHAaTHBHAsS W3MEHUUBOCTB», «Meio3y,
«OmonoTBopeHue», «I eHerndyeckne 3a00neBaHms YeIoBeKa», «Buabl MyTaruii».

OGopynoBaHue: XUBbIE W TepOapHbIe AIK3EMIUIIPHl KOMHATHBIX pacTeHuH, pUCYHKH ((ororpadum) >KUBOTHBIX C pPa3IMYHBIMH BHUIaMHU
W3MEHUYUBOCTH.

JlabopaTopnasi pa6ora «lccieqoBaHne 3aKOHOMEpPHOCTEH MOIM(MUKAIIMOHHON W3MEHYMBOCTH. [lOoCTpoeHHWE BapUalMOHHOTO psga |
BapUalIOHHON KPHUBOM.

IpakTnyeckasi padora «Myrauuu y 1po30Quisl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTHKa Yesl0BeKa

Kapuorun uenoseka. MexayHapoaHasi mporpaMmma HCCiel0BaHHUs FeHoMa yesloBeKa. MeTo/1bl M3y4eHHs TeHETUKU YeJIOBEKa: TeHeaJlOrn4eCcKuid,
ONM3HEIOBBIM, LUTOTCHETHYECKUI, MOMYISAIMOHHO-CTATUCTHUECKHH, MOJEKyIIpHO-TeHeTHnYeckuil. CoBpeMEeHHOe OmpeJesieHHe TeHOTHIA:
MOJITHOTEHOMHOE CEKBEHHPOBAHKE, FT€HOTUIIMPOBaHUE, B TOM uucie ¢ nomoulbto [I1{P-ananu3a. HacnencTtBennsle 3a0oneBaHus yenoBeka. I'eHHble U
XPOMOCOMHBIE 0OJI€3HHM YeJoBeKa. boje3Hu ¢ HacleJCTBEHHOW MPeapacrioioKeHHOCThIO. 3HAYCHHE MEIUIIMHCKOM T'€HETUKU B NPENOTBPALICHUU U
JICUCHUH TCHETHYECKUX 3a00JieBaHMil 4eloBeKa. MeIuKo-TeHETHYeCKoe KOHCYIbTUpoBaHHe. CTBOJOBBIC KIETKH. [IOHSTHE «Tre€HEeTHYEeCKOro rpys3ay.
DTUYecKHe aceKThl UCCIEIOBAHUN B 00JaCTH PEIaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.
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I'enetnueckue (akTopbl MOBBIIEHHONH YYyBCTBUTEIBHOCTH 4YeEJIOBEKa K (DU3MYECKOMY UM XMMUYECKOMY 3arpsi3HEHHIO OKPYXKAIOLIEH cpessbl.
I'enernyeckast MpeapaconOKEHHOCTD YEI0BEKA K ITaTOIOTUSAM.

JeMoHCcTpanuu

Tabnuns! u cxemsl: «Kapuorun uesnoBeka», «MeTo1bl H3y4eHHs TEHETHKH YelloBeKay, «I'eHeTnueckue 3a00/eBaHMsl YETIOBEKay.

IIpakTHyeckas padora «CocCTaBJIeHUE U aHATIU3 POJOCIOBHOWY.

Tema 15. Cenexuus opraHusMoB

JlomecTHKaIus 1 celeKkuus. 3apoxaeHue cenekiuuu U qomectukanuu. Yuenue H. M. BaBunosa o LleHTpax nmpoucxoxaeHus U MHOr00O0pas3us
KYyJIbTYpHBIX pacTeHui. Posib cenekuuu B CO3JaHUU COPTOB PACTEHUM M MOpOoA >XKUBOTHBIX. CopT, mopona, mraMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HacnencTBeHHOM n3MenunBocty H. M. BaBuiosa, ero 3HaueHue ajs CeIeKIIMOHHON paboThI.

MeTtoapl cenekunoHHON paboTel. McKycCTBEHHBIH OTOOp: MAacCOBBI W MHAWBUIYAIbHBINH. DTarbl KOMOWHAIMOHHOW cenekuuu. VcnbiTanue
MPOU3BOAMTENEH 1O TOTOMCTBY. OTOOD 1O TEHOTHUITY C ITOMOIIIBIO OIIEHKH (PEHOTHIIAa TTOTOMCTBA M OTOOp MO TEHOTHITY ¢ moMonisio ananu3a JJHK.

VckycCTBEHHBIN MyTareHes Kak METO]] CEJICKIIMOHHON paboThl. PaquanimonHblil 1 XUMHUYECKUI MyTareHe3 Kak HCTOYHUK MYTaluil y KyJIbTYPHBIX
¢dopm opranmsmoB. lcronp3oBaHHE T€HOMHOTO PEJAKTHPOBAaHUS W MeToJ0B pekomMOmHaHTHBIX JIHK mns momydenuss ucxomHoro marepuana ais
CEJIEKIIUH.

[Tony4yenune nonuniuonnoB. BuyTpuBuaoBas rubpuansanus. bauskopoacTBeHHOE CKpeMBanue, Wi HHOpuauHT. HepoacTBeHHOE CKpemrBaHue,
wm ayrOpuauur. 'ereposuc m ero mpuumHbl. Vcmonp3oBanue rereposuca B cenekiuu. Otnanénnas rubpunusamms. [Ipeononenne Oecrimomus
MEKBUJIOBBIX THOPHIOB. JIOCTHKEHHUS CENEKIINH PACTEHUH 1 )KUBOTHBIX. «3€1EHAs PeBONIOYULY.

CoxpaHeHHE W HM3Y4E€HHE T€HETHMUYECKHX PECYpCOB KYIbTYPHBIX PACTeHHH W WX JAWKHUX POIUYEH Ui CO3/aHUS HOBBIX COPTOB M THOPHIIOB
CEJIbCKOXO3AMCTBEHHBIX KYIBTYp. /M3yuenue, coxpamenue u ynpaenieHue 2eHemudyecKumMu pecypcamu CenbCKOXO3SAUCMEEHHbIX U NPOMbICI08bIX
HCUBOMHBIX 8 YEAX VIVUULEHUS CYWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM HUCle C NPUMEHEHUEM COBPEMEHHbIX Memooo8
HAYYHBIX UCCIeO008AHUL, NEPeO0BbIX UOell U NEPCNEKMUBHBIX TEeXHOI02UI.

JdemoHcTpanuu

[Moprpetsi: H. U. Basunos, U. B. Muuypun, I'. 1. Kapneuenko, I1. I1. Jlykssinenko, b. JI. Acraypos, H. bopnoyr, JI. K. benses.

Tabmuup! u cxembl: «L{eHTpBI MPOUCXOXKICHUS U MHOr000pa3usi KyJIbTYPHBIX PAaCTeHHUN», «3aKOH TOMOJIOTMYECKUX PSJIOB B HACIIEACTBEHHOMH
M3MEHYHBOCTHY, «MeTonbl cenekuuny, «OTnanéaHas rudpunuzanus», «Myrarenesy.

JlabopaTopHas padora «/3yyeHne copToB KyJIbTypHBIX PACTEHUH U MOPOJ TOMAIIHUX KUBOTHBIX).

JlaGopaTopnasi pabdora «l/3yueHue METOIOB CEJICKIIUN PACTCHHIN.

I[MpakTuyeckas padora «[IpuBuBKa pacTeHUI».

JKeKkypeuss «OCHOBHBIE METOJbl U JOCTHKEHHS CEJIEKIMU PACTEHUH M JKUBOTHBIX (Ha CENEKIUOHHYIO CTAaHILMIO, IJIEMEHHYIO (epMmy,
COPTOUCHBITATEIbHBIN YU4aCTOK, B TEIUIMYHOE XO34HCTBO, B JJAOOPATOPUIO arpPOYHUBEPCUTETA WIIM HAYUHOT'O LIEHTPA)».

Tema 16. BHOTEeXHOJI0THS H CHHTETHYECKasi OMOJIOTHs
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OOBEeKTbI, UCHIOTBb3yeMble B OMOTEXHOJOTMHM, — KJIETOYHBIE U TKAHEBBIE KYJIbTYpPbl, MUKPOOPTaHM3MBI, UX XapakTEpUCTUKA. TpaauliMOHHAS
OMOTEeXHONOrus: XJIeOoNneyeHue, MoIy4eHne KUCIOMOIOYHBIX MPOAYKTOB, BUHOAENNE. MukpoOuonorndeckuii cuate3. OObEeKTbl MUKPOOHOIOTHYECKUX
texHonoruii. [Ipon3BoacTBo 6enka, aMUHOKUCIIOT U BATAMUHOB.

Cozianve TeXHOJOTMM U MHCTPYMEHTOB 1I€JICHANPABICHHOI'O0 U3MEHEHUS! U KOHCTPYUPOBAHUSI T€EHOMOB C LI€JIbIO MOJyYeHUs] OPTaHU3MOB U HUX
KOMIIOHEHTOB, COJIEPKaIINX HE BCTPEUAIOIINECS B IPUPOEC OMOCHHTETHYECKHE TTYTH.

Krnerounast umkeHepus. Metoapl KyabTyphl KIETOK M TKaHEH pacTeHHMH u >KUBOTHBIX. KpmoOanku. ComaTuueckas THOpUAM3AIMS U
comMaTuyeckuid sMOpuoreHe3. lcrmonb3oBaHWe TaIlUIOMJIOB B CEJIEKUMH pacTeHUU. [lonyuenue MmoHokIOHANbHbIX anmumen. Hcnonvzosanue
MOHOKIIOHANbHBIX U NOJIUKIIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOpeHHE. PEeKOHCTpyKuus SHIEKIETOK M KIOHHPOBaHME
KHMBOTHBIX. MeTOJ] TpaHCIUIAHTAllUU SAEp KICTOK. Texwonocuu 0300pOGNeHUs, KVIbMUSUPOSBAHU U MUKPOKIOHANLHO20 — PA3ZMHONCEHUS
CeNbCKOXO3AUCTEEHHBIX KVIbIMYP.

XpoMocomMHasi W TeHHas WHKeHepus. VICKycCTBEHHBIN CHMHTE3 reHa u KoHcTpympoBanue pexkoMmOumHaHTHBIX [IHK. Cozoanue mparnceenmvix
opeanu3mos. JIoCTHKEHHsI U TIePCIIEKTUBBI XPOMOCOMHON ¥ TEHHOM WHKEHEPUH. DKOJOTHIECKHIE U ATHUECKUE MPOOTIEMBbI TeHHOW WHKCHEPHUH.

Menunmackue O6uorexHonoruu. [loctrenomuas nmudposas meaunuaa. [1LP-guarnoctnka. MeTaGomoMHBINA aHaIM3, TEHOICHTPUYECKAN aHaIH3
MpoTeoMa YeJIOBeKa ISl OICHKH COCTOSIHUS €r0 3/I0pOBBs. Mcrmonb3oBaHHME CTBOJIOBBIX KJIIETOK. TapreTHas Tepamusi paka. 3D-Omommkenepus mis
pa3paboTki  (QyHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH, CO3JaHMsl KOMIUICKCHBIX TKAaHEH COYETAHHEM TEXHOJIOTUH TPEXMEPHOTO
OouonpuHTHHTA U cKaddomaunra Ui pereHus 3a/1a4 MepCoOHANTN3UPOBAHHON MEIUIIMHBI.

Co3maHne BEKTOPHBIX BAaKIMH C IIEJIbI0 oOecredeHns KOMOWHUPOBAHHOW 3ammThl OT Bo3Oymuteneir OPBU, ycraHoBIieHHWE MOJNEKYIISPHBIX
MexaHu3MoB ¢yHkunonnpoBanus PHK-coneprkanmx BupycoB, BEI3BIBAIOIINX 0CO00 OMAacHbIE 3200I€BaHNUs YEIOBEeKa U )KUBOTHBIX.

JdemoHcTpaumnu

Tabmus! 1 cxemsl: «/cronb30BaHNe MUKPOOPTAaHU3MOB B IIPOMBIIITIEHHOM ITPOU3BOJICTBEY, «KiteTouHas nnxenepus», «I eHHas HHXEHEPHUS».

JlabopaTopHasi padora «/3ydyeHue 00beKTOB OMOTEXHOIOTUMY.

IIpakTHyeckas padora «[lomyueHne MOIOYHOKHUCIIBIX IPOLYKTOB.

JIKCKypeHust «buoTeXHOIOr s — BayKHEHIIasi MPOM3BOAUTEIbHAS CHIIa COBPEMEHHOCTH (Ha OMOTEXHOIOTHYECKOE MTPOH3BOJICTBO)Y.

IHNJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O BUOJIOI'MHU HA YPOBHE CPEJHEI'O OBLIET O
OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHHS OOYYalOIIMMUCS MPOrpaMM CpeAHEro oliiero oOpa3oBaHMs: JIMYHOCTHBIE,
METaIpeIMETHBIC U MPEIMETHBIE.
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B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOrpaMMbl IO OMOJIOTHH BBIIETCHBI CIIEIYIOIINE COCTABISIONINE: OCO3HAHHE 00YYarOIIUMUCS
POCCUICKOM I'pak1aHCKON MIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIbHOCTH U CaMOOIIPENIENICHUIO, Haluyue Momueayuu K 00y4eHuIo
OUOJIOTHH, YyenenanpasieHHoe paseumue BHYTPEHHUX YOEXIEHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJULMHA pa3BUTHS
OMOJIOTMYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0y4aroIUXCs PYKOBOJCTBOBATbCS B CBOEGH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, IPUCYIIUMU CUCTEME OMOJIOrMUECKOro 00pa3oBaHUs, HAIUYUe NPAGOCO3HANUs FKOIOTUYECKOW KYIbTYpPbI, CHOCOOHOCMU cMagums LEH
U CTPOUTH KU3HEHHbBIC TIJIaHbI.

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPaMMbI 1O OHOJOTHHM JOCTHTAIOTCS B E€AMHCTBE Y4EeOHOW WM BOCHHUTATEIHHOW NEATEIHHOCTH B
COOTBETCTBUHM C TPAAMIMOHHBIMH POCCUUCKUMHU COLUOKYIBTYPHBIMH, HCTOPHUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, MPUHSATHIMU B
o0IIecTBe MpaBWJIaMyd U HOPMAaMHM TOBEICHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHMUsI, CAMOBOCIIUTAHUS U CAaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH
MO3UINH JINYHOCTH, MMATPHOTH3MA U YBAXKECHHSI K 3aKOHY U TIPABOMOPSIKY, YEIIOBEKY TPYIa U CTapIIEeMy TTOKOJICHUIO, B3AUMHOTO YBaKEHUS, OEPEKHOT O
OTHOIIEHUS K KYJIbTYPHOMY HacJIeIUI0 U TPAAUIMAM MHOTOHAIMOHAIBHOTrO Hapoa Poccniickon denepannu, NpUPOAE U OKPYKAOIIEN Cpeie.

JIM9HOCTHBIE pE3yNbTaThl OCBOCHHUS YdeOHOro mnpeaMera «bBHONMOTHS» MOKHBI OTpaykaTh TOTOBHOCTh W CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOZICTBOBAThLCSI CHOPMUPOBAHHOW BHYTPEHHEH MO3UIUEH JTMYHOCTH, CHCTEMOW IEHHOCTHBIX OPHEHTAIINH, TIO3UTUBHBIX BHYTPCHHUX YOCKICHH M,
COOTBETCTBYIONINX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIECTBA, pPACHIMPEHUE >KU3HEHHOTO OINbITa M ONbITa NEATEIHFHOCTH B IPOIECCE
peanu3anyyu OCHOBHBIX HANPABJICHUM BOCITUTATEIHHON JESTENHHOCTH, B TOM YKCIIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHUSI:

c(OpPMHUPOBAHHOCTD I'PAKTAHCKOM MO3UIIMH 00yYarOIIerocst Kak akTHBHOT'O M OTBETCTBEHHOT'O WIEHA POCCHICKOT0O 00IIecTBa;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX IPaB M 0053aHHOCTEH, yBaXKEHUE 3aKOHA U IIPABOIIOPS/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH AEATENFHOCTH MPU CO3JaHUHM Y4EOHBIX MPOEKTOB, PEIICHHWH YYEOHBIX M ITO3HABATENBHBIX 3ajad,
BBITTOJIHEHUH OMOJIOTMYECKUX IKCTIEPHMEHTOB;

CIIOCOOHOCTH OIPEEIIATH COOCTBEHHYIO IMO3UIUIO 110 OTHOLICHHIO K SBJICHUSM COBPEMEHHOM KU3HU U OOBACHSATH e€;

YMEHHE YYUTHIBaTh B CBOUX ACHCTBHIX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aUMOAEWUCTBUS JIIOJIEH C pasHBIMH YOEXKICHUSMH, KYITbTYPHBIMHU
LIEHHOCTSIMHU ¥ COLHAJIBHBIM II0JI0KEHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOLECCE COBMECTHOT'O BBHIIOIHEHUS yUeOHBIX, TTO3HABATEIBHBIX U HCCIIEOBATENILCKUX 3a/1a4, YBaXKUTEIHLHOT O
OTHOLIEHUS! K MHEHHIO ONIIIOHEHTOB IPH 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOI'0 COAEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKON AESITEIbHOCTH;

2) NaTPMOTUYECKOTO0 BOCITUTAHUS:

c(OPMHUPOBAHHOCTb POCCHICKOHN T'pa)KIaHCKOW HIECHTHYHOCTH, MATPHOTH3MA, YBAKECHUS K CBOEMY HapOIy, YyBCTBa OTBETCTBEHHOCTH IEpe.
Ponunol, ropgoctu 3a cBoi Kpaid, cBOr0 PonuHy, CBOH SA3bIK U KYJBTYPY, POILIOE U HACTOSAIIEE MHOTOHALIMOHAJIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K MPUPOAHOMY HACJIEOUIO U MaMATHUKAaM IPUPOABI, TOCTHKEHHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,

Tpyxne,
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CIOCOOHOCTD OLICHUBATh BKJIAJl POCCHICKUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE OMOJIOTUHU, TOHUMAHUS 3HAYE€HUsI OMOJIOrMH B MTO3HAHUH 3aKOHOB
MIPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOI0 OOIIECTBA;

ueiHas yoexa€HHOCTb, TOTOBHOCTb K CITY>KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUA:

OCO3HAaHME IyXOBHBIX LICHHOCTEN POCCUKCKOT0 HApOa;

chOpMUPOBAHHOCTH HPABCTBEHHOT O CO3HAHUSI, ITUYECKOT'O TTOBEICHUS;

CIOCOOHOCTh OIICHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYACh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOWYMBOTO Oy TyIIETO;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM pOJUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHATHS IEHHOCTEH CEMEHHOW »XW3HU B
COOTBETCTBHH C TpaauIHUsiMu HapoaoB Poccun;

4) 3cTeTHYeCKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIFOUAst )CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIMIECTBEHHBIX OTHOIICHUH;

MMOHAMaHWEe SMOIOHAIBHOTIO BO3JICHCTBUS JKUBOW NPUPOABI U €€ [IEHHOCTH;

TOTOBHOCTH K CAMOBBIPQKCHHIO B Pa3HBIX BHJIAX UCKYCCTBA, CTPEMJICHHE MPOSBIISATH KAYeCTBA TBOPUYECKOM JINYHOCTH,

5) puzuyeckoro Bocnutanus, GopMHPOBAHUSA KYJIbTYPbI 310POBbSI H IMOIMOHAJIBLHOT0 0JIATOMOTYyYHS:

MOHMMaHWE W pean3anus 370pOBOTO W 0e30macHoro obpasa XU3HU (3I0pOBOE MHUTAaHUE, COONIOJICHWE TUTHEHWYECKHX IPaBWI W HOPM,
cOaaHCHPOBAHHBIA PEKUM 3aHATUH U OTAbIXA, peryisipHas (u3nyeckas aKTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DM3MUECKOMY U TICUXHUYECKOMY 370POBBIO;

MOHMMAaHNE LIEHHOCTH TPaBWJI WHAWBUIYAIFHOTO U KOJJIEKTHBHOTO OE30MAacCHOrO MOBEACHHUS B CUTYAIHAX, YTPOXKAIOUINX 30POBBIO U KH3HH
JIIOIEH

OCO3HAHUE MOCTIEACTBUI U HETIPUATHS BPEJHBIX IPUBBIUEK (YIIOTPeOICHHUS alIKOT 0I5, HAPKOTHKOB, KypEHHS);

6) TPy10BOI0 BOCIMTAHUSL:

TOTOBHOCTH K TPYIY, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTHUBHOM [ESTEIBHOCTH TEXHOJIOTMYECKOM W COLMAIBbHOW HANpaBIEHHOCTH, CIIOCOOHOCTh WHUIMMPOBATH, IUIAHUPOBATH H
CaMOCTOSITEIIBHO BBITIONHATH TAKYIO 1ESTEILHOCTD;

WHTEpEC K pazauuHbIM cdepam NpodecCHOHATbHON AeATENbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuun u
peaTr30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO H CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTUYECKOr0 BOCTIMTAHUSA:

HKOJIOTHUYECKH LIEIecO00pa3HOe OTHOIIEHUE K MTPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMile, OCHOBE €€ CYIIeCTBOBAHUS;

TIOBBIIICHHE YPOBHS AKOJOTMYECKOH KYIbTYphl: MPUOOPETEHHE OMNbITa TUIAHMPOBAHUS MOCTYNKOB M OLIGHKU UX BO3MOXKHBIX TOCIEACTBUH UIs
OKpYKaroIlel cpesbl;
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OCO3HaHUE II00ATBHOT0 XapaKkTepa KOJIOTHIECKUX MPOOIEeM U IMyTel UX PELICHUS;

CIIOCOOHOCTB HCIIOJIb30BaTh MPUOOpETacMble MTPU U3YUYSCHHH OMOJIOTHH 3HAHUS U YMEHHUS TPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAllMOHAIEHBIM
MPUPOAOIOIB30BaHUEM (COOJIIOJICHUE MPAaBHJI MOBEACHUS B IMPHUPOJC, HAMPABICHHBIX HA COXPAHEHHE PABHOBECHS B JKOCHUCTEMaxX, OXPaHy BHJIOB,
9KOCHCTEM, Onocdepsl);

aKTHBHOC HENPUATHE JCUCTBUIM, NPHUHOCAIIMX BpEA OKPYXKAIOIIEH NPUPOJHON cpelle, YMEHUE IPOrHO3UPOBATh HEOIArONPHUSTHBIC
9KOJIOTHUYECKHE TOCIICACTBUS PEANPHHIUMAEMBIX ACUCTBUI U TPEIOTBpAIATh UX;

HAJIMYME PA3BUTOrO SKOJIOTMYECKOTO MBIIUICHUS, YKOJIOIMUYECKON KYJIbTYPBI, OIBITA JEATEIBHOCTH JKOJOTMUYECKON HAIPABICHHOCTH, YMEHHSI
PYKOBOJICTBOBAThCSI UMHU B TIO3HABATEIbHON, KOMMYHHUKATUBHOW M COLMAILHOW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B NMPAKTHUYECKOH JEATEILHOCTH
IKOJIOTHUECKON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOT 0 IO3HAHMS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OONIECTBEHHON MPAKTUKH, OCHOBAHHOIO Ha
JIMAJIOre KYJIbTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOM M YMTATEIILCKOW KYJIbTYPhI KAK CPEJICTBA B3aMMOICHCTBHS MEKIY JIFOJIbMH U TIO3HAHUS MHPA,

MOHUMaHKUe crenu(UKd OUOJOrMM KaK HayKd, OCO3HaHHS €€ poiu B (HOPMHPOBAHWUHU PAIMOHAIBLHOIO HAYYHOrO MBIILICHUS, CO3JaHUU
[IEJIOCTHOT'O MPE/CTABICHUsT 00 OKPYI)KAIOIIeM MHpPE KaK O €JMHCTBE MPHUPOJIBI, YEIOBEKA U OOINECTBA, B MO3HAHUU MPHUPOIHBIX 3aKOHOMEPHOCTEH U
pemeHny mpo0ieM COXpaHEeHUs IPUPOTHOIO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHMHM IJIi COBPEMEHHOW NMBMIIHM3AIMU: OOECIIEYCHHsT HOBOI'O YPOBHSI Pa3BUTHS MEAWLIMHBI, CO3JaHHE
MEPCHEKTUBHBIX OMOTEXHONOTHH, CHOCOOHBIX pemaTh PECypCHBIE MPOOJEMBbl PAa3BUTHS 4YEJIOBEUECTBA, MOWCKA IyTeH BBIXOAA M3 TI00ATBHBIX
HKOJIOTHUECKHX MpobieM u obecreueHus: Tepexoja K YCTOMYMBOMY pa3BUTHIO, PAIMOHAILHOMY HCIHONB30BAHUIO MPHUPOAHBIX PECYpCOB U
(OpMHUPOBAaHUIO HOBBIX CTAHAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B MOJTYYEHUU OMOJIOTMYECKUX 3HAHUI B LIEJSIX MOBBIMLIEHHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOH T'PaAaMOTHOCTH, Kak
COCTaBHOM YacTh (QYHKIIMOHATHHON TPAaMOTHOCTH oOydaromuxcs, OpMUPYEMO TTPH U3yICHHH OHMOJIOTHH;

MOHUMAHHUE CYITHOCTH METOJAOB ITO3HAHHUS, UCHONB3YyEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BATh IIONYyYaeMble 3HAHHS IS
aHanM3a U OOBSCHEHHs SBJICHUIH OKPYKAIOIIEro MUPA M MPOUCXOIAIIMX B HEM M3MEHEHUH, YMEHHUE JeiaTh OOOCHOBAHHBIE 3aKIIOUEHHS Ha OCHOBE
HAYYHBIX ()aKTOB M UMEIOIINXCS JAHHBIX C IIEIIbI0 MOYUYeHHsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIIOIb30BaTh OMOIOTUYECKUE 3HAHUSA JJIS1 PEIISHHSI TPOOJIeM B PEATbHBIX )KU3HEHHBIX CHUTYAIUsX;

OCO3HAaHHUE [EHHOCTU HAYYHOH JESTEeIbHOCTH, TOTOBHOCTh OCYILECTBIISATh MMPOSKTHYIO U UCCIIEAOBATEIbCKYIO JIESTEIbHOCTh HHIUBUAYAIHHO U B
rpymnre;

TOTOBHOCTh M CHOCOOHOCTHh K HEMPEPHIBHOMY OOpPa30BaHHUIO W CaMOOOPA30BAHUIO, K AKTHBHOMY IMOJYYEHHIO HOBBIX 3HAHHMH MO OWMOJOTHH B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATbBI
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MeranpeaMmeTHble pe3yibTaThl OCBOGHUs ydeOHOro mnpenmera «buonmorus» BKIIOUAIOT: 3HAYMMBble A1 (OPMHUPOBAHUS MHUPOBO33PEHUS
00y4JaroImXxcss MEKIUCHUIUINHAPHBIE (MEXIpEAMETHbIE) O0IeHaYUYHbIe MMOHITHS, OTPAXKAOLINe 11€JIO0CTHOCTh HAyYHOM KapTHHBI MHpa M CIEHUPHKY
METO/IOB ITO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHUs, sSBJICHUE, IPOLECC, CUCTEMa, Hay4yHbIH (aKT, MPUHLUI, TUIIOTE3A,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HCCIelOBaHHe, HAONIOJeHUe, H3MEpEeHHEe, SKCIIEPUMEHT U JApYyrue); YHHUBepcalbHble YdeOHbIC JeHCTBUA
(mo3HaBaTenbHble, KOMMYHUKAaTHBHBIE, pEryIsTHBHbIE), oOecrneuynBaromue (opMuUpoBaHue (YHKIMOHAIBHONH TI'PAaMOTHOCTH M COLMAIbHOU
KOMIIETCHIIUM OO0YYaIOIIMXCsl; CHOCOOHOCTh OOYHYAIOMIMXCSl HCIONB30BaTh OCBOCHHBIE MEXKIUCLUIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHUSA W
YHUBEpCaJbHbIE yueOHbIE ICHCTBUS B I03HABATEIBHON M COLIMAIBHON IPAKTHKE.

B pesynbrate m3ydeHus OMOJIOrMM Ha ypOBHE cpenHero obuiero obpa3oBaHus y oOywaromerocst OyayT cGOpMHpPOBAaHBI ITO3HABATEIbHbIE
YHHUBEpCaJbHbIE y4eOHBbIE NEHCTBMS, KOMMYHUKAaTHBHbIC YHHBEpCaJbHble ydeOHBbIC NEHCTBHUS, PETYIATHBHBIC YHHBEpCalbHble ydeOHBIE NeHCTBUS,
COBMECTHAs JIeATEIIbHOCTD.

MertanpenMeTHbie pe3yabTaThl OCBOCHHS IPOTPAMMBI CPEAHEr0 00IIEro 00pa3oBaHus TOJHKHBI OTPaXKaTh:

OsJaieHHe YHHBePCAJbHBIMHU Y4eOHbIMH NMO3HABATEILHBIMH AeiiCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHe Al CTBHS:

CaMOCTOSITEIBHO (POPMYIMPOBATH U AKTYaIU3UPOBATh MTPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIONb30BaTh TMPH OCBOCHUHM 3HAHWWA TNPUEMBI JIOTHYECKOTO MEBIIUICHHUS (aHamW3a, CHHTE3a, CpaBHEHUS, KiaccH(HKaumu, o0000meHus),
PACKpbIBATh CMBICI OMOTOTNYECKUX MOHATUH (BBLAENIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIMBATh CBA3U C APYTUMH HOHATUAMMU);

OIpeneNIATh LeNU JEeATeNbHOCTH, 3a/aBas napaMeTpbl U KPUTEPUH UX JOCTHKEHUS, COOTHOCUTH PE3YJIbTAaThl AEATEIBHOCTH C MOCTABIEHHBIMU
LEISMU;

UCIIOJIb30BaTh OMOJIOrMYECKUE MOHATHS U1 00bsACHEHUS (DAKTOB U SBJIEHUH KUBOM IPUPOJBL;

CTPOMTH JIOTMYECKUE PACCY)KICHUS (MHIYKTHBHbIC, JCIyKTHUBHbIE, I10 aHAJIOTUH), BBIIBIATH 3aKOHOMEPHOCTM M IIPOTHBOpEUUs B
paccMaTpUBaEeMBbIX BJICHUSX, (POPMYIUPOBATh BHIBOABI U 3aKIIOUEHHUS;

IPUMEHATh CXEMHO-MOJIEIbHBIE CPEJCTBA JUIsl NPEICTABIECHHs CYIIECTBEHHbBIX CBA3EH M OTHOLICHUH B U3ydaeMbIX OMOIOTMYECKUX OOBEKTax, a
TaKoKe MPOTUBOPEUH Pa3HOTrO PO/, BHIIBICHHBIX B PA3IMYHBIX MH()OPMAIIMOHHBIX HCTOUYHHUKAX;

pa3pabaTbIBaTh IJIaH PELIEHUS POOIEMBI C yIETOM aHaIN3a MMEIOIUXCSl MaTepUalIbHBIX M HEMaTePHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B IESTEIbHOCTD, OLIEHUBATh COOTBETCTBHE PE3y/IbTaTOB LIEJISM, OLIEHUBATh PUCKU MOCIEICTBUH e TeIbHOCTH;

KOOPJIMHUPOBATH U BBIIOJIHATH Pa0bOTy B YCIOBUSAX PEATBbHOI0, BUPTYaJIbHOIO U KOMOMHHPOBAHHOTO B3aUMO/ICHCTBYS;

pa3BUBATh KPEATHBHOE MBIIUIEHHUE TIPH PELICHUH )KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIeI0BATEIbCKAE Al CTBHA:

BJIAJIETh HaBbIKAMH Y4eOHO-HMCCIIEI0BATENbCKON U MIPOSKTHON AEATEIbHOCTH, HaBbIKaMU Pa3pelIeHus MpooieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METOIOB PELIEHUS IPAKTUYECKHX 3aa4, IPUMEHEHHIO PAa3IMYHbIX METOOB [TO3HAHMUS;
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HCIIOJIB30BaTh pa3JIMYHbIC BUAbI ACATCIIBHOCTH 110 IMOJIYUCHUIO HOBOI'O 3HAHUSA, €T'0 MHTCPIPETA VN, npeo6pa3OBaHmo U IPUMCHCHUIO B y‘leGHBIX
CUTyaluAax, B TOM YUCJIC IIPU CO3JaHUHU y‘le6HLIX 1 COIMAJIbHBIX IIPOCKTOB;

(I)OpMI/IPOBaTL Hay‘IHLIﬁ THUII MBIIIIJICHHU A, BJIAACTH Hay‘{HOﬁ TepMI/IHOHOFHeﬁ, KIIFOUYCBBIMU ITOHATUAMHA U MECTOJaMU,

CTaBUTH U (POPMyTUPOBATH COOCTBEHHBIE 331a4l B 00Pa30BaTEIbHOMN AEATEIHHOCTH U dKU3HEHHBIX CHUTYAIIHIX;

BbIABJIAATD HNPUYUHHO-CICACTBCHHBIC CBsA3WM W AKTYyaJIU3UPOBATh 3aJady, BbLIABUIdTb THUIOTE3Y eé peuicHrd, HaxXOAWUTb apryMeHTbI IJid
JI0Ka3aTeJIbCTBA CBOMX YTBEPIKIICHHI, 33/1aBaTh MIAPAMETPhI U KPUTEPUU PEILICHHS,

AHAJIU3UPOBATH IMOJYUCHHBIC B XOJ€ PCHICHUA 3aaa4Ul PE3YJIbTATbl, KPUTUYCCKHU OLCHUBATH UX JOCTOBCPHOCTL, IIPOrHO3UPOBATH U3MCHCHUC B
HOBBIX YCJIOBUSAX,

AaBaThb OLICHKY HOBLIM CUTYyallUsAM, OLICHUBATDb HpPIO6peT6HHBII71 OIIBIT,

OCYIIIECTBIISTH I[eJICHATIPABIICHHBIN IIONCK TIEPEHOCA CPEACTB U CIIOCOO0B AEHCTBHUS B TPOPECCHOHATBHYIO CPENY;

YMETb NEPCHOCUTH 3HAHUA B ITIO3HABATCIIbHYIO U IPAKTUYCCKYIO o0sacT KHU3HCACATCIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00J1acTel;

BbIZIBUT'aTb HOBBLIC WJICU, NpCAjiaraTb OPUTMHAJIBHBIC IOJAXO/Jbl W PCIICHUA, CTABUTDH HpO6HCMBI H 3aJa4i, OOMYCKaromue ajJbTCPHATHBHLIC
peLeHust.

3) padota c undopmanueii:

OPHEHTHPOBATHCS B PA3IUYHBIX HCTOYHMKAX HMH(popMmanuu (TekcTe yuyeOHOro mocoOus, HAyYHO-TOMYJSPHOW JHTEparype, OMOIOrHMYecKHX
CIIOBApSIX M CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3zax NaHHBIX, B MIHTepHeTe), aHanu3upoBaTh HH(YOPMAIIUIO PA3IMYHBIX BUIOB U (HOPM IMpE/ICTaBICHHUS,
KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEPOTHBOPEUHNBOCTb;

(bopMyIHpOBaTh 3aMPOCHl M MPUMEHATH Pa3IMYHbIE METO/IbI ITPH MOUCKE U 0TOOpe Orosornyeckoil nHdopManuu, He0OXOAUMON JJIS BHIIOTHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT UCTIONb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOT'O MCIIOJIb30BAHUS
Pa3INYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATEIHHO BBHIOMpATh ONTHUMAIBHYIO (OpPMY TpeAcTaBlieHUs Ouosiorndeckord mHMopMaruu (cxembl, TpaduKd, JHarpamMMbl, TaOJIUIIEI,
PHUCYHKH U APYTO€);

WCTIOJBb30BaTh HAYYHBIA S3BIK B KAauyeCTBE CpeACTBa IMpH pabore ¢ OMONIOruyeckoil MHQPOpMaIlUei: MPUMEHITh XUMHUYECKHe, (U3NYecKue u
MaTeMaTH4YeCKHe 3HAKU M CUMBOJBI, (hOpMyJIbl, a00peBUaTypy, HOMEHKIATYpPY, UCIOIb30BaTh U MPEe0OPa30BhIBATH 3HAKOBO-CHMBOIMYECKUE CPEJICTBA
HarJIsITHOCTH;

BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3AIIUTH HH(pOpMauu, HHPOPMAIIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OsJageHue yHUBePCAJIbHBIME KOMMYHUKATUBHBIMH J1€iiCTBUSIMH:

1) oomenne:
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OCYLIECTBIIATh KOMMYHMKALIUU BO BCeX cdepax >KU3HM, aKTMBHO y4yacTBOBAaTh B JMAJOre WJIM JAUCKYCCUU II0 CYLIECTBY OOCYKIAeMOW TeMbI
(ymeHue 3agaBaTh BOIPOCHI, BBICKa3bIBaTh CYXAEHHUS OTHOCUTEIIBHO BBIIOJIHEHUS Ipe/ylaraéMol 3aladd, YUUThIBaTh MHTEPECHI U COIIACOBAHHOCTD
MO3ULIMHI APYTUX YUYACTHUKOB UAJIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIC CPEICTBA OOLICHMS, MOHMMATh 3HAYCHHE COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHUS KOH(DIMKTHBIX
CUTYyalul, yMETh CMAr4aTh KOH(QIMKTHI U BECTU IIEPErOBOPHI;

BJIQJICTh PA3JIUYHBIMU CIIOCOOaMU OOLIEHMS M B3aMMOJICHCTBHUS, TIOHUMATh HAMEPEHUs APYIUX JIIOAEH, MPOSBIATh YBAXKHUTEIbHOE OTHOLICHHUE K
cobeceIHUKY U B KOPPEKTHOH (hopme (hopMyIHpPOBATH CBOM BO3PAKEHMUS;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHHS C HCIIOIb30BAHUEM SI3BIKOBBIX CPENICTB.

2) COBMeCTHAasI 1eSITeIbHOCTh:

MIOHUMATh M HMCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHONW U MHIMBHyaIbHOW pabOThl IpU peleHUH OMOIOrMyYecKoil mpolieMbl, 0O0CHOBBIBATH
HEOOXOIMMOCTh TPUMEHEHHS TPYNIOBBIX ()OPM B3aMMOEHCTBHS PU PEIIeHUH y4eOHO! 3a1a4H;

BBIOMPATh TEMATHKY U METO/bI COBMECTHBIX JIEMCTBUI C yUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKI0T0 WieHa KOJIJICKTHBA;

MIPUHUMATDH L€ COBMECTHOM IESTEIBHOCTU, OPraHU30BbIBATh U KOOPAMHHUPOBATH JEHCTBUSA IO €€ JTOCTHKEHHUIO: COCTABIAThH IUIAH JIEHCTBUM,
pacrpenensiTh poiau ¢ y4éTOM MHEHUH y4aCTHUKOB, 00CYX/IaTh PE3yIbTaThl COBMECTHOM paboThI,

OLICHMBATh KA4E€CTBO CBOETO BKJIAaJa U KKJOI0 yJaCTHHKA KOMaH/Ibl B OOIINK Pe3yabTaT o pa3paboTaHHBIM KPUTEPUSIM;

IIpeJiIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEH C ITO3UIIMH HOBU3HBI, ODUTMHAILHOCTH, IPAKTUYECKON 3HAYHMOCTH;

OCYILECTBIISATH O3UTUBHOE CTPATErHUECKOE IOBEAECHUE B PA3IMYHBIX CUTYALUSIX, IPOSBISTH TBOPUECTBO U BOOOpakeHHE, ObITh HMHULIUATHBHBIM.

OsJageHne yHHBepCAJIbHBIMHU PEryJISTHBHBIMH JeICTBUAMM:

1) camoopranu3aunusi:

UCIIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS AJIsl BBIABICHUS IPOOJIEM U UX PELICHUS B XKM3HEHHBIX U YU€OHBIX CUTYaLUX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKUX 3HAHHWH LieJIeBble U CMBICIOBBIE YCTAHOBKM B CBOMX NEHCTBHMAX M IOCTYIKaX IO OTHOIIEHHIO K KHBOU
IIPUPOJIE, CBOEMY 310POBBIO U 3I0POBbIO OKPYKAIOLIUX;

CaMOCTOSITENIBHO OCYLIECTBIISATh II03HABATEIBHYIO NEATEILHOCT, BBIIBISATH IPOOJIEMbI, CTaBUTh M (HOPMYIHPOBAaTh COOCTBEHHBIE 3aJaud B
00pa30BaTeIbHON EATENbHOCTH U )KU3HEHHBIX CUTYaIHAX;

CaMOCTOSITEIbHO COCTABJIATH IJIaH PEIeHUs IPOOIEMBI C YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsAM;

pacIIupATh paMKU y4eOHOI0 IpeMeTa Ha OCHOBE JIMYHBIX NPEANOYTECHUH;

Jie1aTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PEILCHHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U MPOSIBIICHUIO IIUPOKOH IPYIUINU B Pa3HbIX 001aCTAX 3HAHUH, TOCTOSHHO MOBBIIIATH CBOW 00pa30oBaTeIbHbIN
U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:
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JIaBaTh OLICHKY HOBBIM CUTYalUsAM, BHOCUTh KOPPEKTUBBEI B IE€ATEIBLHOCTD, OLICHUBATE COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIQJICTh HaBBIKAMM II03HABATENIbHON pe(IEKCHM KaK OCO3HAHUS COBEPLIAEMBIX NEHCTBUI M MBICIMTENBHBIX IPOLECCOB, UX PE3Y/IbTAaTOB U
OCHOBaHUI, HCIOJIBb30BaTh MPUEMBI pehIeKCUN AT OLIEHKH CUTYalllH, BBIOOpa BEPHOI'O PELICHNUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILIEHUS 10 UX CHUXKECHHUIO;

IIPUHUMATh MOTUBBI U apPTyMEHTHI IPYTUX IIPHU aHAJINU3€E PE3YJIbTAaTOB AESATEIbHOCTH;

3) npuHsATHE ceds1 U IPYrUX:

NpPUHUMATH ce0s1, TOHUMAasi CBOM HEOCTATKU M JOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apPTyMEHTHI IPYTUX IPU aHAJIN3€E PE3YIbTATOB ACATEIbHOCTH;

IIPU3HABATH CBOE MTPABO U MIPABO JPYrUX Ha OIMIMOKH;

pa3BUBaATh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU APYroro yesioBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3yabTaThl OCBOSHUS CONEpKaHUsI ydeOHOro npenmMera «buonorus» Ha yriayOJ€HHOM ypOBHE OPHEHTHPOBAaHBI Ha OOECIICUCHHE
npoduIbHOr0 00ydeHus odbydaromuxcst onomornu. OHU BKITIOYAIOT: CrieUUIECKHe UTsi OMOJIOTUY HAayYHBIC 3HAHUS, YMEHHSI M CTIOCOOBI IEHCTBUH 1O
OCBOCHUIO, HHTEPIIPETAIUH U ITPE0OPa30BaHUIO 3HAHUHN, BH/IBI JICATEIBHOCTH 110 TOTYYEHUIO HOBBIX 3HAHUH U UX MIPUMEHEHHUIO B PA3ITUYHBIX Y90 HBIX,
a TaKKe B peaJbHBIX JKU3HEHHBIX CUTyalusaX. [IpeqmeTHbIe pe3yibTaThl IPeACTaBICHbI 10 TOAaM U3Y4YEHHUS.

[IpenmeTHBIe pe3yabTaThl OCBOCHHS yueOHOro peamera «buonorus» B 10 Knacce NOMKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIH OMOJIOTHH B CHCTEME ECTECTBEHHBIX HAYK, B ((OPMUpPOBaHNN €CTECTBEHHO-HAYYHON KapTHHBI MUDPa, B
MO3HAHUU 3aKOHOB MPHPOJBI U PEIICHUH MPOOJIeM pPallOHAIBFHOIO MPUPOIONONIB30BaHNSA, O BKIIAIE€ POCCHUCKUX U 3apYOEkKHBIX YUEHBIX B pa3BUTHE
OHOIOruY;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIONINE OMONOrHYECKUEe TePMHUHBI U TMOHATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTadoIu3M, TOMEOCTa3, CaMOPETYIISIHs, CaMOBOCIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE), OMOJIOTMUECKUE
teopun (kinerounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocomHuast Teopust HacieactBeHHocTu T. Moprana), yuenus (H. . BaBunosa —
0 LIEHTPaxX MHOTOO00pa3us U MPOUCXOKACHUS KYIbTYPHBIX PACT€HUIl), 3aKOHBI (€AMHO0Opa3Hsi MOTOMKOB IEPBOTrO MOKOJICHUS, PACIIEIUICHUS, UM CTOTHI
ramer, He3aBUCHUMOro HacienoBaHusi ['. MeHnens, roMoioru4yeckux psAoB B HacieacTBeHHoW wu3MeHunBoctd H. V. BaBuiosa), mpUHIMIIBI
(KOMIIIIEMEHTapHOCTH );

BJIQJICHHE OCHOBHBIMH METOJIAMH HAy4YHOTO MO3HAHUS, HCIOIB3YEMbIX B OHOJIOTMYECKUX HCCICIOBAHUSAX JKUBBIX OOBEKTOB (OMHCAHHE,
u3MepeHue, HaOIrIeHHEe, IKCTIEPUMEHT);

YMEHHE BBIJIENIATH CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT, OJHOKJIETOUYHBIX 1 MHOI'OKJIETOYHBIX OPraHU3MOB, B TOM
yucae OakTepuil, TpuOOB, PAaCTEHUH, XKMBOTHBIX M YEIIOBEKA, CTPOCHHS OPraHOB M CHCTEM OPraHOB pPACTEHHWH, )KMBOTHBIX, YEJIOBEKa, MPOLECCOB
KHU3HEACATEIbHOCTH, MPOTEKAIOLIMX B OPraHU3Max PAcCTeHU, )KMBOTHBIX M YeJOBEKa, OMOJIOrMUECKUX IMPOLECCOB: 0OMEHa BEIIECTB (METa0OIM3M),
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MIPEeBpALCHHs SHEPTUU, OPOKEHHSI, aBTOTPOPHOr0 U reTepoTpOo(YHOro TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a, raMeToreHesa,
SMOpuoOreHe3a, MOCTAIMOPHUOHAIBHOIO pa3BUTHA, PA3MHOXKEHUS, WHAMBHUAYAJHLHOIO PA3BUTHUS OpraHu3Ma (OHTOreHe3a), B3aMMOJAEWCTBUS T'EHOB,
reTeposnca, HICKyCCTBEHHOTO 0TO0pa;

YMEHHUE YCTaHaBJIMBAaTh B3aMMOCBSI3M MEX]y OpPraHOMJAAMH KIIETKH U UX (DYHKLUUSAMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEH W MX (QYHKIUIMH,
MEX/y OpraHaMHy U CHUCTEMaMHU OPTaHOB y PACTCHMH, )KUBOTHBIX M YEJIOBEKa U MX (PYHKIMSIMHU, MEX]y CUCTEMaMU OPraHOB U MX (PYHKIMSIMHU, MEXITY
JramaMu oOMeHa BCHICCTB, JTallaMU KJIICTOYHOI'O IMKJIA W JXHU3HCHHBIX HHUKJIOB OPraHU3MOB, 3TallaMU 3M6pI/IOHa.HI>HOFO pa3BuTUA, ICHOTUIIOM U
¢denoTunoM, GEeHOTUIIOM U (aKTOpaMu Cpebl OOUTaHMUS;

YMCHUEC BBIABJIATH OTJIMYUTCIIbHBIC IPU3HAKU ) XHUBBIX CUCTEM, B TOM YUCJIC paCTCHHﬁ, JKHBOTHBIX M YCJIOBCKA,

YMCHUEC HCIIOJIb30BATH COOTBETCTBYIOINUE APIr'YMCHTHIL, 6I/IOJ'IOI‘I/I‘ICCKYIO TCPMUHOJIOTUIO U CUMBOJIMKY JJId J0Ka3aTCJIbCTBA POACTBA OPraHM3MOB
Pa3HbIX CUCTEMATUYCCKUX I'PYIIIL;

YMCHHUE pEeIIaThb OMOJIOTHYECKHE 3aaa4, BBIABJIATL IMPUYHUHHO-CICACTBCHHBIC CBA3W MCKAY HUCCICAYCMbIMHU OHOJIOTUYECKUMU mnmpoueccamMu u
SABJICHUAMM, [€J1aTh BbIBOAbI U ITPOTHO3bI HA OCHOBAHUU MTOJTYUYCHHBIX PE3YJIbLTATOB,

YMEHHE BBIIOIHATH JIAOOPATOPHBIEC U MPaKTHUECKUE paboThI, COONII0IaTh IPaBUiIa IPU paboTe ¢ yIeOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMCHUE BbIZIBUT'aTh T'MITIOTE3bI, IIPOBEPATH UX SKCIICPUMCHTAJILHBIMU CPEICTBAMU, q)OpMy.]'IPIpy;I eJIb UCCJICIOBAHUS, AaHAIM3UPOBATDH IMTOJTYUYCHHLIC
PE3YJIbTAThI U A€J1aTh BHIBOADI,

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEOBATEIbCKONH paboTe 1Mo OMOJIOTHH, SKOJIOTUU W MEAWILIMHE, TPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX
001IEeCTB, U MMyOIMYHO MPEICTABIATH MOJyUYECHHBIE PE3YIbTAaThl HA YUCHHUECKUX KOH(EPEeHIUX;

YMEHHE OIICHMBATh ATUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEJOBAHHM B 007acTH OWOJIOTHMM W MEIWIMHBI (KJIOHHPOBAHHE, MCKYCCTBEHHOE
OILUTOIOTBOPEHNUE, HAIIPABJICHHOE HM3MEHEHHE TeHOMA U CO3aHUE TPAHCTEHHBIX OPIaHN3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oymaymied mpodeCCHOHANBHON JESITeIbHOCTH B OOJACTH OHMOJIOTMH, MEIAWIIMHBI, OMOTEXHOJIOTHH,
BETEpUHAPUH, CEIILCKOI0 XO3SHCTBA, MHUILEBONW MPOMBIIUIEHHOCTH, YIIIYOJSTh I[O3HABATENbHBIM WHTEpEC, HAlpaBJICHHBI Ha OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH Mpodeccud U NPONODKEHHE OMOJIOrM4eckoro oOpa3oBaHMS B OpraHM3alMAX CpPEeIHEro Npo(ecCHOHATBFHOIO M BBICHIETO
00pa3oBaHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buosnorus» B 11 Knacce NOMKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE U POJI OUOJIOTUU B CHCTEME €CTECTBEHHBIX HAYK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPA, B TIO3HAHUM 3aKOHOB MPHUPOJBI M PEHICHUH SKOJOTHYECKHX MPOOJIEM YeIOBEYECTBa, a TAKXKE B PEIICHHH BOIPOCOB PALMOHAIBHOTO
MIPUPOAOIIONB30BaHUs, M B (POPMUPOBAHUN LIEHHOCTHOTO OTHOIICHUS K MPUPOAE, OOIIECTBY, YETIOBEKY, O BKJIae POCCHUCKUX U 3apYOEKHBIX Y4 EHBIX-
OMOIOroB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJECTh CUCTEMOW OWOJIOrMYeCKMX 3HAHUH, KOTOpas BKIIOYACT ONpEAETCHUsS W IOHMMAaHHE CYHIHOCTH OCHOBOIIOJIATAIOLINX
OMONOTrMYECKNX TEPMHUHOB U TOHATHH (BHI, YKOcHUCTeMa, Onocdepa), Ouonornueckue Teopuu (dBOdrOIMOHHas Teopusi Y. JlapBuHaA, CHHTETHYECKas
Teopus 3Bomonnn), yaeHus (A. H. CeBeproBa — o myTsix U HampaBieHusx sBoironuu, B.W. BepHaackoro — o 6uocdepe), 3akoHbI (T€HETUYECKOTO
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paBuoBecus JIx. Xapau u B. BaiinGepra, 3apoasimeBoro cxoacrtsa K. M. bapa), npaBuna (Munumyma HO. JIubGuxa, 3KOIOrHYecKOl MUpamMuIbI
sHepruM), runotessl (runoreza «mupa PHK» V. I'unbepra);

YMEHUE BJIAJICTh OCHOBHBIMH METOJIAMH HAYYHOT'O MTO3HAHUS, UCIIOIb3YEMbIMU B OMOJIOIMUYECKUX UCCIIEIOBAHUSX )KUBBIX O0BEKTOB U DKOCUCTEM
(onmcanue, u3MepeHue, HaOII0ICHHE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHUS M OLICHKU aHTPOIIOI€HHBIX U3MEHEHHI B TIPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHbIE TPU3HAKU: BHJIOB, OHOrEOLIEHO30B, SKOCHUCTEM U Ouochepsl, CTAOMIM3UPYIOIIETO, IBUXKYIIETO H
Pa3phIBAIOIIETO €CTECTBEHHOI0 0TOOpa, ajUIONaTPUYECKOr0 M CUMITAaTPUYECKOT0 BHI000pa30BaHus, BIMSIHUS ABMKYIIUX CHJI SBOJIIOLIMHA HA TeHO()OH T
MIOMYJIAIIAN, TIPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOWTaHusl, YepelOBaHMs HAIIPABJICHUN DBOJIOIMH, KPYrOBOPOTA BEIIECTB M IMOTOKA YHEPTUU B
9KOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXJY IPOLECCAMU DBOJIOIMH, IBMXKYIIMMUA CHJIAMH aHTPOIOreHE3a, KOMIIOHEHTAMHU pPa3JIMYHbIX
HKOCUCTEM M MPHUCIIOCOOICHUSIMHU K HUM OpPraHU3MOB;

YMEHHUE BBISBIIATH OTJIHYUTEIILHBIC MPU3HAKU KHBBIX CHCTEM, MPUCIIOCOOJEHHOCTh BUIOB K Cpelie OOMTaHHs, aOMOTHYECKUX U OMOTHYECKUX
KOMIIOHEHTOB 9KOCHCTEM, B3aMMOCBSI3€i OPraHU3MOB B COOOIIIECTBAX, aHTPOIIOI€HHBIX N3MEHEHUH B SKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE UCTIOIh30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OMOJIOrHYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY IS JI0Ka3aTelbCTBA POACTBA OPTaHU3MOB
pPa3HBIX CHUCTEMATHYECKUX TPYIII, B3aWUMOCBSI3M OPTraHU3MOB W CpeIbl OOWTaHWSA, €IUHCTBA YEJIOBEUYECKHX pac, HEOOXOIUMOCTH COXpaHEHUS
MHOT000pa3ust BUJIOB M SKOCHCTEM KaK YCIIOBHUS COCYIIIECTBOBAHUS MPUPOIBI M YEIIOBEYECTBA;

YMEHHE pemaTh OMOJIOrMYecKHe 3aJayd, BBIBIIATH MPUYUHHO-CIECACTBEHHBIC CBA3M MEXIY HCCIEIYeMbIMH OMOJIOTMYECKUMH IPOIecCaMi H
SIBIICHUSIMU, JI€JIaTh BHIBOJIBI M ITPOTHO3BI HA OCHOBAHHH MOTYYE€HHBIX PE3y/IbTaTOB;

YMEHHE BBITIOTHATH JJA00OpAaTOPHBIC U TIPAKTHYECKUE PadOThI, COOMIOAATh MTpaBmiIa pu padboTe ¢ y4eOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHEM;

YMEHUE BBIABUTATh THIIOTE3bI, IPOBEPSATH X SKCIIEPUMEHTAIBHBIMH CPEACTBaMH, (hOpMYIHPYS LENb UCCISIOBAHMS, aHATTM3UPOBATH TOTy4YEeHHBIE
pe3ybTaThl M JeNaTh BHIBOBL;

YMEHHE y4acTBOBAaTh B yueOHO-HCCIIEOBATEIbCKONH paboTe 1Mo OMOJIOTHH, YKOJIOTUU U MEAMWLIMHE, TPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX
001IEeCTB, U MyOIMYHO MPEACTABIATH MOIYUYECHHBIE PE3YIbTaThl HA YUEHHUECKUX KOH(PEPEHIIHAX;

YMEHHUE OICHHWBATh TUMOTE3bl U TEOPUU O MPOUCXOXKICHHH XH3HH, YEIOBEKa W YeJOBEYECKUX pac, O MPUYMHAX, IMOCIEACTBHAX M crocobax
MPeJOTBpAIIeHUs II100aIbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYLIECTBIISTh OCO3HAHHBIN BBIOOP Oyaymiei mpodecCHOHaIbHOM NeSTENIFHOCTH B 00IaCTH OMOJIOTHH, SKOJIOTHH, TPUPOAOIIONb30BAHMS,
MEIUIUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH, BETEPUHAPUH, CEIIbCKOT0 XO3SHCTBA, MUIIEBOM MPOMBIIIICHHOCTH, YIIIYOJISITh MO3HABaTeNbHBIA MHTEpEC,
HaNpaBJICHHBII HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH MpOodeccHd W MPOJODKEHHE OMOJIOrMYecKOro 0oO0pa3oBaHMsS B OpPraHU3ALUSX CPEIHETO
pOoQeCCHOHANBHOTO U BBICILIEr0 00pa3oBaHusl.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacoB JJIeKTPOHHBbIE
Ne i/m Hanmeﬂo?]z;)}:)?;g);if;nw nrem Beero Kontpoabnbie | IlpakTudeckue oﬁlfgz)q;ggz;izu e
padoThI padoThI pecypebi

1 buonorus kak Hayka 1 buGmiorexa [OK
https://m.edsoo.ru/7f41cc74

2 JKuBble cucTEMBI U UX U3y4EHUE 2 butGmiorexa [OK
https://m.edsoo.ru/7f41cc74

3 Buomnorus KieTku 2 1 bubanorexa LOK
https://m.edsoo.ru/7f41cc74

4 XuMu4ecKasi OpraHu3aIus KISTKH 10 Bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74

5 Crpoenue u pyHKIIUU KICTKH 8 2 BH6H_HOTeKa LHOK
https://m.edsoo.ru/7f41cc74

6 OGMeH BelIecTB U IPeBpaIeHNe SHEPTHH B 9 bubanoreka [IOK
KJIETKE https://m.edsoo.ru/7f41cc74

; HacnezcrsenHas ua(opmarus 1 9 Bub6nuorexa [{OK
peanu3anus e€ B KJICTKe https://m.edsoo.ru/7f41cc74

8 JKW3HEHHEBIH UK KIIETKA 6 bubmorexa LTOK
https://m.edsoo.ru/7f41cc74

9 Crpoenue u QyHKIIUU OPraHU3MOB 17 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41cc74

10 PazMHOXeHMe U pa3BUTHE OPTAHU3MOB 8 Bubmuorexa HOK
https://m.edsoo.ru/7f41cc74

1 I'enernka — Hayka 0 HACIEACTBEHHOCTH U 2 2 bubnunorexa [JOK

HU3MCHYHMBOCTH OPraHU3MOB

https://m.edsoo.ru/7f41cc74
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bu6nuoreka IJOK

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 https://m.edsoo.ru/7fA1cc74
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 Bubmorexa HOK
https://m.edsoo.ru/7f41cc74
14 I'enernka yenoBeka 3 Bubmorexa HOK
https://m.edsoo.ru/7f41cc74
15 Cenexmusi OpraHu3MoB 4 butmaorera [IOK
https://m.edsoo.ru/7f41cc74
16 BuorexHoyorust ¥ CHHTETHYECKast OUOJTOTHSI 4 butmaorexa [IOK
https://m.edsoo.ru/7f41cc74
17 Pe3epBHOE Bpems 1 bubmiorexa HOK
https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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