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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo yweOHOMy mnpeamery "buomorus" (manee - Ouosiorusi) Ha ypoBHE cpenHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanmu B Poccuiickoit ®enepammm», @I'OC COO, Konuenmuu npenogaBaHus ydeOHOTO
npeamera «bronorus» 1 OCHOBHBIX TOJIOKEHUH (enepanbHOi pabodeii mporpaMMbl BOCTIUTAHHS.

VYuebnbiii npeamer «buonorus» yrayonéaHoro ypoBHs u3ydenus (10—11 kimaccel) sBIsieTcs OJHUM M3 KOMIIOHEHTOB NpPEAMETHOW oO0iacTu
«EctectBeHHO-HayuHbie TpeameThl». CormacHo monoxkeHusM ®I'OC COO mnpodwibHbe ydeOHBIC TPEIMETHI, HW3ydaeMble Ha YriIyOIEHHOM YpOBHE,
SBJIAIOTCS criocoOoM uddepeHnranuy o0ydeHusl Ha YpoBHE CpeHEro oOuiero oopa3oBaHus U MPU3BaHbl 00ECIIEYUTh IPEEMCTBEHHOCTh MEX/1y O CHOBHBIM
o0UIMM, CpeHUM OOIIMM, CPEIHUM NMPO(ECCHOHATBHBIM M BhICHIUM oOpa3oBaHHeM. B TO ke Bpems KaxAblid U3 3TUX Y4e€OHBIX IMPEIMETOB JOKEH OBITH
OpUEHTHPOBAH Ha MPUOPUTETHOE pelIeHHe 00pa30BaTENIbHBIX, BOCIUTATEIbHBIX M Pa3BUBAIONINX 3aJa4, CBSI3aHHBIX C MpodopueHTanueil ooyJaroniuxcs u
CTUMYJIMPOBAHUEM HMHTEpeca K KOHKPETHOM 00JaCTM HaydyHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEN, MEAMIIMHOM, SKOJIOTMEW, NCUXOJIOTHEH, CIIOPTOM WU
BOEHHBIM JIEJIOM.

[Iporpamma no yuebHomy npenmety "buosnorus" na€r npeacraBieHue o LEIH U 3aadyax u3ydeHus yueOHoro npenmMera «buosorus» Ha yriyoaéHHOM
YpOBHE, OIpeenseT 00s13aTesbHOe (MHBApUAHTHOE) MPEAMETHOE COJiepKaHKe, ero CTPYKTYpHUpOBaHUE M0 pa3jesaM M TeMaM, paclpeesieHre Mo KiaccaM,
PEKOMEHAYET MOCIEI0BAaTEIbHOCTh N3yUEHUsI Y4eOHOro MaTepuaia ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme mo OHOJOrMM peaan3oBaH MPUHIUI MIPEEMCTBEHHOCTH C U3y4eHHEM OMOJIOTMH Ha YpOBHE
OCHOBHOTO 00Imero o0Opa3zoBaHMs, Onarojapss dYeMy I[POCMAaTPUBAeTCsl HANPABICHHOCTh Ha IOCIEAYIOIEe pa3BUTHE OMOJIOTMYECKMX 3HAHMM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMSI, SKOJIOTUYECKOTO MBILUIEHUS, IPEACTaBIEHUI O 3J0pOBOM 00pase KU3HU, Ha
BOCIIMTaHHE OEpEex]HOr0 OTHOLIEHHS K OKpYyXKarolled MpupoaHOW cpene. B mporpamme mo 6Mosioruy Takke MoKa3aHbl BO3MOXKHOCTH Y4EOHOTO IpeaMera
«buonorus» B peanusanun TpedboBanuit ®I'OC COO Kk MIaHUPYEeMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pe3ysibTaraM OOy4eHHS U B
(OpMUPOBAaHUN OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIbHON JEATEIBbHOCTH OOYYarOIUXCsS MO OCBOCHMIO COJEp)KAaHUS OMOJIOrMYECKOro 0oOpa3oBaHUS Ha
YPOBHE CpeIHero oouiero o0pa3oBaHusl.

VYuebHblil npeamer «buosiorus» Ha ypoBHE CpeAHEro oouiero oOpa3oBaHMs 3aBeplIaeT OMOJOrHYecKoe 00pa30BaHHE B IIKOJE M OPHEHTUPOBAH Ha
pacipeHue U yriryOneHne 3HaHUM 00ydaromuxcs 0 )KHUBOM IPUPOJIE, OCHOBAX MOJIEKYJIAPHON U KJIETOUYHOW OMOJIOrnu, SMOPUOJIOrMH U OMOJIOTUHU Pa3BUTHS,
I'eHETUKH, CeIEeKLNU, OMOTEXHOJIOTUH, IBOJIOIMOHHOIO YYEHHUS U SKOJIOTHH.

N3zyuenue yuyebHoro npeamera «buonorus» Ha yriyOJIeHHOM YpOBHE OPUEHTHPOBAHO HA MOJATOTOBKY OOYYAIOLIMXCS K MOCIEIYIOLIEMY IOJIyYEHUIO
OM0JIOTHYECKOT0 00pa3oBaHMs B By3aX M OpPraHU3alUsAX CPeJHEro IMpodeccruoHalbHOro oOpa3oBaHus. OCHOBY €ro COAEp)KaHHsl COCTaBISET CHUCTEMa
OMOJIOTUYECKUX 3HAHWM, MOJYYEHHBIX IPU H3YYEHHHM OOYYaIOUIMMMCS COOTBETCTBYIOLIMX CHUCTEMATHYECKHUX pa3JesioB OHOJIOTUM HAa YPOBHE OCHOBHOTO
oOmiero obpazoBanus, B 10—11 kimaccax 3TH 3HaHUS MOJTy4aroT pa3BUTHE. Tak, pacIIMPEHbl U yriIyOJeHbl OMOJOTMYECKUE 3HaHUS O PACTEHUSX, )KUBOTHBIX,
rpubax, OakTepusx, OpraHuU3Me 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTAX >XH3HH, IOMOJHUTENIBHO BKIIOYEHbl OHOJOrMYECKHE CBEIEHHUS MPHUKIATHOTO U
MIOMCKOBOTO XapakTepa, KOTOpbleé MOXKHO MCIIONb30BaTh KaK OPUEHTHPHl Ul TMOCIEAYHoIIero BbIOOpa mpodeccun. Bo3mokHa Takxke HHTErparus
OMOJIOTUYECKUX 3HAHUHN C COOTBETCTBYIOLMMH 3HAHUSAMHU, MTOJyYEHHBIMH 00YUYarOIUMUCS MPU U3YYE€HUU (PU3UKH, XMMUHU, Freorpaduy 1 MaTeMaTHKH.

CrpykTypa mporpamMmsl 1o yueOHoMy npeamery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIM M 3BOJIOLHOHHBIN MOJXOAbI K U3yYEHUIO OHMOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE Ul )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3allH, SBOJIIOLIMM OPraHMYECKOro MUpa Ha



3emJie, COXpaHEHUs] OMOJIOTHYECKOT0 pa3HooOpasus riaHeTsl. Tak, B 10 kiacce M3y4aroTcsi OCHOBBI MOJICKYJISIPHOM M KJIETOYHON OMOJIOTHH, YMOPHOJIOTHH U
OMOJIOTUH PA3BUTHUS, TCHETHKH M CEJICKIIMH, OMOTEXHOJIOTMH U CHHTETUYECKON OMOJIOTHH, aKTYyaTH3UPYIOTCS 3HAHUS 00yJaromuxcs Mo O0TaHUKE, 300JI0THH,
aHatoMuu, pu3noIoTun YenoBeka. B 11 kmacce nzydaroTcs SBOIOIMOHHOE YU€HUE, OCHOBBI SKOJIOTHH U yUeHHE 0 Onocdepe.

VYuebnblii nmpeamer «buonorus» npusBaH 00eCIeYUTh OCBOCHHE OOYUYArOIIMMUCS OMOJOTHUECKUX TEOPUN M 3aKOHOB, WUICH, MPUHIUIIOB U IPaBUII,
JeKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTHHBI MHUpA, 3HAHWA O CTPOCHHWH, MHOTOOOpa3MH M OCOOCHHOCTAX KJIETKH, OPraHHu3Ma,
MOMYJISIMK, OHOLIEHO3a, AKOCHCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTHIKEHMSIX, COBPEMEHHBIX MCCIEJIOBAHUAX B OMOJIOIMM, NPUKIATHBIX acleKTax
Ouosornvyeckux 3HaHWU. JJIs pasBUTHA W TOJACPKAaHUS HHTEpeca OOydaromuxcs K OWOJIOTMH Hapsdy CO 3HAYUTEIbHBIM OOBEMOM TEOPETUUECKOTO
MaTtepuaga B COAEpKaHUM MPOrpaMMBbl 110 OMOJIOTUU IPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS U Pa3BUTHS TOM WM MHOW oOnacTu OMOJIOTHH,
BKJIaJIOM OT€UECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B PELICHHE BaXKHEHIINX OMOJIOTMUECKUX U SKOJIOTMUYECKUX MPOOIIeM.

enb u3yuenus yuebHoro npeamera «buomnorus» Ha yriayO0i€HHOM YpOBHE — OBJaIeHHE OOyJarOIIMMUCS 3HAHUSIMHU O CTPYKTYPHO-()YHKIIMOHAJIbHON
OpraHM3aliM XKUBBIX CHCTEM PAa3HOTO paHra M NpHoOpeTeHHe YMEHHUIl MCIOb30BaTh 3TH 3HaHHUS B (POPMHMpPOBAHUM HMHTEpeca K ONpeAeneéHHOU o0sacTu
npodecCUOHANBHON JIEATETLHOCTH, CBI3aHHON ¢ OMOJIOTUEH, UITH K BEIOOPY Y4eOHOTO 3aBe/IeHHUs ISl MPOJOJKEHUSI OMOJIOTUUECKOT0 00pa30B aHusl.

JlocTrkeHue 1nenu u3ydeHus yaeOHoro npeamera «buonorus» Ha yriayon€HHOM ypoBHE 00ecrieurBaeTcs pelieHHeM CIIEeIYIOMNX 3a/1ay:

OCBOEHHE OOYy4aIOUIMMHUCS CHUCTEMBbl OMOJIOTMUECKUX 3HAHUI: 00 OCHOBHBIX OHMOJOTMYECKUX TEOPHUSAX, KOHUEMNIUSAX, TUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX U MpaBHJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI KapTHHY MHpa; O CTPOEHHH, MHOT0oOpa3suu U OCOOEHHOCTSX
OMOJIOTMYECKUX CHCTEeM (KJIeTKa, OpraHu3M, MOIMyJsius, BUI, OHOTeoleHo3, 6nocdepa); 0 BBLAAIOIIUXCA OTKPBITUAX M COBPEMEHHBIX HCCIEIOBAaHUSAX B
OMOJIOT 1Y,

O3HAKOMJIEHHE OOy4aroluxcs ¢ METOJAaMH IO3HAaHUS KMBOM IPUPOABI: UCCIENOBATEICKUMH METOJAMHU OMOJIOTMYECKUX HAyK (MOJEKYISIpHOW U
KJIETOYHON OHOJ0ruM, 3MOpHOJIOTMM M OWOJOTMM pPa3BUTHS, T€HETHKM U CENCKIUH, OMOTEXHOJOTMH M CHUHTETUYECKON OHOJIOrMM, MajJeOHTOJIOT Uy,
9KOJIOTUH); METOJJAMH CaMOCTOSATEJILHOTO MPOBEACHUS OMOIOTUYECKUX MCCIIEJOBAHNI B J1aOOpaTOpuu U B pHUpoJie (HAOI0AEHUE, U3MEPEHHE, SKCIIEPUMEHT,
MO/ICITUPOBAHNUE);

OBJIaZICHUE OOYYaIOIMMUCS YMEHUSIMHU: CaMOCTOSATEIbHO HAaXOAWUTh, aHAJIM3UPOBATh U HUCIOJb30BATH OMOJIOTMYECKYI0O MH(POPMALUIO; M0JIb30BAThCS
OMOJIOTUYECKON TEPMHUHOJIOTHEH M CHMBOJIMKOM; yCTaHABIMBATh CBS3b MEXAY PAa3BUTHEM OMOJIOTMM U COLMAIBHO-3KOHOMHYECKMMH U 3KOJIOTMYECKUMU
npo6seMaMy 4eJI0BEYECTBa; OLEHUBATh IOCIEICTBUS CBOECH AEATENBHOCTU 0 OTHOLIEHUIO K OKpY’Karollel MpUpOJHON cpene, COOCTBEHHOMY 3/J0POBbIO U
3JI0POBBIO OKPYXKAIOIIMX JII0JIel; 0O0CHOBBIBaTh M COOMIONATh MEpbl NPOPUIAKTUKY HMH(MEKIUMOHHBIX 3a00JeBaHMM, MpaBUiIa MOBEACHUS B IPUPOIE U
oOecrieyeHns 0€30MaCHOCTH COOCTBEHHON >KM3HEAEATENBHOCTH B UPE3BBIYAMHBIX CUTYAlMsIX HMPUPOTHOIO M TEXHOICHHOIO XapakTepa; XapaKTepu30BaTh
COBpPEMEHHbIE Hay4YHbIE OTKPBITHS B 00JIACTH OMOJIOTUH;

pa3BUTHE Y 00YYaIOMXCs HHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B MpOLecce 3HAKOMCTBA € BBIIAIOIIMMUCS OTKPBITUSIMU M COBPEMEHHbBI MU
UCCIIEIOBAaHUSAIMU B OHOJIOTMM, peEIIaeMbIMH €10 MpoOjeMaMM, METOJOJOrHed OHOJIOTHYECKOr0 HCCIEA0BaHUs, IPOBEJICHHS SKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM, pelIeHns] OMOJIOTHYECKUX 3a]1a4, MOJAECTUPOBaHNUS OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIMTaHUE Yy OOyYaroIMXCsl [IEHHOCTHOTO OTHOUIEHMs K JKMBOM NpPUPOJE B LEJIOM M K OTIENbHBIM €€ OOBEKTaM M SIBJIEHUSM; (OpMHUpPOBaHUE
HKOJIOTHYECKOH, TeHETHUECKOW I'paMOTHOCTH, OOIIeH KyAbTYphl TOBEACHUS B IPUPO/IE; MHTErpAllMM €CTECTBEHHO-HAYYHbIX 3HAHU;

npuobpeTeHre 00yJaroIMMHC KOMIIETEHTHOCTH B PAallMOHAIBHOM IIPUPOJIONIOIB30BaHNUH (COOII0IEHUE MTPaBIJI TIOBEICHUS B IPUPOJIE, OXPaHbl BUJIOB,
9KOCHUCTEM, Ouocdepsl), COXpaHEHWH COOCTBEHHOTO 3J0POBbS M 3I0POBbS OKPYKAIOUIMX JroAed (coOmroneHuss Mep NpodUiIakTHKH 3a0ojeBaHUil,



oOecrieyeHre 0O€30MACHOCTH JKU3HEACATEIILHOCTH B YPE3BBIUANHBIX CHUTYalUSX NPUPOJAHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJB30BAHUS
OMOJIOTUYECKUX 3HAHUI ¥ YMEHUI B MMOBCETHEBHOM JKU3HU;

CO3/IaHHE YCJIOBUH JUISI OCO3HAHHOTO BHIOOPA OOydYaIOUIMMHCS MHIMBUAYAJIHHONW 00pa3oBaTEeIbHON TPAEKTOPUH, CIOCOOCTBYIOMIEH MOCIETYIOIMIEMY
npohecCHOHATEHOMY CaMOOTIPEICICHUIO, B COOTBETCTBUU C MHMBH/YaJIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OO1ee Yrcio 9acoB, OTBEACHHBIX HA M3YYeHHE OMOJIOTHHU Ha YTriyOJICHHOM YPOBHE CpeIHEro o0miero oopasoBanus, cocrapisieT 204 yaca: B 10 kmacce
— 102 gaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3 yaca B HEZCIIO).

OT60p OopraHM3aMOHHBIX (HOPM, METOJIOB U CPEJICTB OOYUCHHSI OHOJIOTHH OCYIIECTBIISICTCS C YIETOM CeM(DUKH €ro CONSPKaHUs U HAIIPABICHHOCTH
Ha MPOJI0IDKEHUE OMOJIOrMYECKOr0 00pa30BaHysl B OPraHU3aLUAX CPEIHETO MPO(PECCHOHATHFHOTO M BBICIIIETO 00pa30BaHUS.

OO0s3aTenbHBIM YCIIOBHEM TPU O0y4eHHUU OMOJIOTUU Ha YrIyOJIEHHOM YpOBHE SIBIIIETCS MPOBENECHUE JIA0OPATOPHBIX U MPAaKTHUYECKUX padoT. Taxke
ydyacTue OOydaloIMXCsl B BBIIIOJIHEHUM MPOEKTHBIX M Y4eOHO-HCCIEAOBATEIbCKUX pPA0OT, TeMaTHKa KOTOPBIX ONPENENSIETCSs YYUTEIEM Ha OCHOBE
UMEIOIIUXCS MaTEPHAITLHO-TEXHHYECKUX PECYPCOB M MECTHBIX ITPHPOJTHBIX YCIIOBHM.

BocnurareabHblii moTeHunas npeamera «buosoruspy peanusyercs yepes:

* YCTAaHOBJICHUE JIOBEPUTEIHHBIX OTHOIECHUH MEXKIY YUUTEIIEM U €r0 YICHHKaMH, CIIOCOOCTBYIOIINX TTO3UTHBHOMY BOCIPHSITHIO YIaITUMUCS TPeOOBaHUH U
MPOCKO yYUTENsl yepe3 KUBOH JAUAIIOT, IPUBJICUCHNE NX BHUMAHUS K 00CYKJaeMOi Ha ypoke WHPOpMAIINU, aKTHBH3ALINIO UX TIO3HABATEIILHOM ACATEIbH OCTH
Yepe3 MCIOJIb30BaHNE 3aHUMATEIIbHBIX JIEMEHTOB, HCTOPHIA U3 )KU3HA COBPEMEHHUKOB; * IPUMEHECHUE B XOJI€ YPOKa HHTEPAKTUBHOTO B3aMMO1EHCTBHS
oOy4Jarommxcst (IMCKYCCHH, YPOK - JIEI0Basi Urpa, rpymmoBas padboTa win padboTa B mapax);

* IPOBEICHUE YUCOHBIX (OJTMMITHAIbBI, MACTEP-KIIACCOB U JIP.) U YUEOHO - pa3BJIeKaTeIbHBIX MEPOTIPUATHH (TYPHHUPHI, BRICTABKY TEMAaTHUECKOTO PYIHOTO
TBOpYECTBa (M3TOTOBJIICHUE MOJICIICH, PUCYHKOB U IIp.);

» ucnonp3oanne MKT u aucTaHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHIA 00y4YeHHUs (TIPOTPAMMBI-TPEHAKEPHI, TECTHI B AIICKTPOHHBIX IPUIOKCHUSX,
MYJIbTHMEIMHHBIC TPE3CHTAINH, HAYYHO-TIONYIISIPHBIC TIepeiadn, (PUIIbMBI, 00yJaroNue CalThl U MPOrPaMMBbl, YPOKHU OHJIAKH, BUJIEO JICKIHH, BUICO
KOH(EPEHIINH);

* HCIIOJIb30BAHUE BOCITUTATEIBHBIX BO3MOKHOCTEH COJIEPIKaHuUs yUeOHOTO MpeIMeTa Yyepe3 JeMOHCTPALIUIO ACTSAM IPUMEPOB OTBETCTBEHHOTO, I'P XK IAHCKOTO
MOBEJICHHMSI, TIPOSIBJIICHUS YEIIOBEKOIIOOUS U JOOPOCEPICUHOCTH, IEPEBOJI COICPIKAHUS C YPOBHS 3HAHUI HAa YPOBEHB JINYHOCTHBIX CMBICIIOB, BOCIIPHSITHE
LEHHOCTEH Yepe3 moA00p COOTBETCTBYIOIIMUX TEKCTOB JUTSl YTCHUS, 32144 JJIsl PEIICHUs, IIPOOJIEMHBIX CUTYAIMK 1711 OOCYKJICHHsI B KJIacCe, aHajln3
MOCTYIKOB JIFOJICH, UCTOPHIA Cye0, KOMMEHTAPUH K TPOUCXOISIIIUM B MUPE COOBITHSIM.

COJEPKAHUE OBYYEHUA
10 KJIACC

Copep:xaHrie MPOrpaMMBbl, BBIZICTIEHHOE K)PCU80M, HE BXOJUT B IPOBEPKY TOCyAapCTBEeHHOM nTorooit arrecranuu (I'MA).



Tema 1. Buosnorus kak Hayka

CoBpemenHas Ouojorus — KOMIUIEKCHass Hayka. KpaTkas ucropus pa3Butus Ouojoruu. buonorumueckue HaykKd M H3ydaeMble MUMH HPOOJIEMBI.
@dyHnamMeHTaIbHbBIE, IPUKIIAAHbBIC U TIOUCKOBBIC HAYYHBIE HCCIECIOBAHUS B OMOJIOTHH.

3nayenue OuoOJIOTHM B (OPMHUPOBAHHWU COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTHHBI Mupa. [Ipodeccun, cBszanHble ¢ Ouosorueil. 3HaueHue
OMOJIOTUY B MPAKTHYECKON JEATEITHHOCTH YEJI0BEKA: METUIIIHE, CETTLCKOM X03SHCTBE, TPOMBIIIJICHHOCTH, OXPaHEe MPHUPOIBL.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. [dapsun, Y. I'apseit, I. Mennens, B. U. Bepnaackuii, 1. II. IlaBnos, U. U.
Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuit, /[x. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMn», «CrucreMa OMOJIOTHYeCKUX HayK».

Tema 2. 7KuBble cucTeMbl U UX H3YUYeHHE

XKuBble cuctembl Kak npeaMer u3ydeHus Omosiornu. CBONCTBA JKUBBIX CHUCTEM: €IMHCTBO XMMHUYECKOIO COCTaBa, JUCKPETHOCTb U 1IE€JIOCTHOCTb,
CJIOKHOCTB Y YIOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3ALMsA, CAMOBOCIPOU3BECHUE, PA3APAXKUMOCTh, U3BMEHUYMBOCTD, POCT U PA3BUTHE.

YPOBHM OpraHM3aluy JKUBBIX CHUCTEM: MOJIEKYJSIDHBIN, KJIETOYHBIM, TKAaHEBBbIM, OpPraHU3MEHHBIN, IOMYJSALHOHHO-BUIOBOM, HSKOCHCTEMHBIN
(buoreoneHoTnueckmii), 6uochepusiii. [Ipomeccsl, mpoucxoasamIre B XKUBBIX cucteMax. OCHOBHBIE TPHU3HAKK XUBOTO. JKHU3HB Kak ¢opMa CyIIeCTBOBaHHUS
Marepun. Hayku, nzydaroniye >KMBbI€ CUCTEMBI Ha Pa3HBIX YPOBHIX OPTaHU3ALMH.

N3yuenne xuBbIX cucteM. Merojasl Onojoruueckoi Hayku. HaOmromeHuwe, u3MepeHue, dKCIEPUMEHT, CHCTeMaTHu3alus, MeraaHanus. [lonstue o
3aBUCMMOM M HE3aBHUCHMOW TepemeHHOU. [lmanupoBanue skcrepumenta. [locranoBka u mpoBepka rumnote3. HymneBas rumotesa. [loHsTue BHIOOpKH U €€
noctoBepHOCTh. Pa3dpoc B Gnosornyecknx naHHbIX. OLieHKa JOCTOBEPHOCTH MOJYYEHHBIX Pe3yabTaToB. [IpUUMHBI MCKaXKeHUS PE3y/IbTaTOB SKCIIEPUMEHTA.
[ToHATHE CTaTHCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuipl u cxembl: «OCHOBHBIE TMpPHU3HAKU KU3HW», «buonornyeckue cucreMbl», «CBOWCTBA >KUBOW MaTepun», «YPOBHU OpraHU3AIMU KUBOI
npupoab», «CTpoeHne KUBOTHON KIIETKW», « TKaHM KMBOTHBIX», « CHCTEMBI OPraHOB YEJIOBEYECKOT0 Opranusmay, «buoreonenosy», «buochepa», «Metos
W3YYEHUS KUBOU MIPUPOIBD).

O6opynoBanue: 1a6opaTropHOe 000pYyI0BAHUE 715l TPOBEACHUS HAOIIOICHUH, U3MEPEHUMN, SKCIIEPUMEHTOB.

IIpakTHyeckas padora «/crnoap30BaHue pa3IMYHBIX METOJOB MPU U3YYEHUH )KUBBIX CUCTEM).

Tema 3. Buosnorus KjieTrku

Knetka — crpykrypHO-(yHKIIMOHANBHAS equHUIa kuBoro. Mcropust otkpbeiTus kietku. Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T.
[lIBann, M. Ilneiinen, P. BupxoB). OcHOBHBIE IOJIOKEHHUSI COBPEMEHHOM KJIETOYHOU TEOPUH.

MeToipl MOJEKYISIPHONH W KIETOYHOW OHOJOTHMH: MHUKPOCKOMUS, Xpomarorpadus, 3nekTpodopes, METOJ MEUeHBIX aToOMOB, auddepeHInanibHoe
LEHTpU(YrupoBaHue, KYIbTUBUPOBAHUE KIIETOK. M3yuenue ¢puxcuposannsvix kiemok. JNeKTpoHHast MUKpockonus. Konghoxanvras mukpockonus. Bumanvroe
(npudicuzneHHoe) uzyyeHue Kiemox.

JdeMoHcTpanuu

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

TaGnuue! u cxembl: «CBETOBOW MUKPOCKOID», « DNEKTPOHHBIA MUKPOCKOI», «MIcTOpHS pa3BUTHS METOJIOB MUKPOCKOITHIY.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PAaCTUTEIbHbIX, )KUBOTHBIX M OaKTepHAbHBIX KIETOK.



IIpakTuyeckas padora «l3yyeHne MeTONOB KIETOYHOH Omoioruu (Xxpomatorpadus, snekrpodopes, auddepeHnnanbHoe HeHTpUyrupoBaHue,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpO- U yJIBTPaMUKPONIEMEHTBI. Boia U €€ posib Kak paCTBOPUTEIIA, peareHTa, y4acTUe B CTPYKTYPUPOBAaHUU
KJIETKH, TETUIOpErysiui. MUHepalbHbIe BEIIEeCTBA KIETKH, UX OHOJIOTHYeCcKast pojib. POJIb KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KiIETKH. buonormueckue nosumepbsl. benku. AMHUHOKUCIOTHBIA cocTaB 0OenkoB. CTpPyKTypbl O€IKOBON MOJEKYIBI.
[lepBuunHast cTpykTypa Oenka, NENTUIHAS CBsI3b. BTOpW4HAas, TpeTH4yHas, YeTBEpPTUYHAs CTPYKTYphl. Jlenartyparmus. CoiictBa OenkoB. Kmaccudukarms
0enkoB. bruonornueckue QyHKIHH OSIKOB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, AMcCaxapyuabl, oJMrocaxapuabl U noyucaxapuabl. OOMmMM IUIaH CTpPOSHHSI U (PU3UKO-XMMHUYECKHE CBOMCTBA YIJIEBOJIOB.
buonorunueckue pyHKIUU yrieBo0B.

Jlununel. T'mapoduinbHo-ruapodoOHbIe cBoMcTBa. Krnaccuduxamus munuaos. Tpurnuuepuabl, gochonunusl, BOCKH, cTepoubl. buosnornueckue
¢byHkuuM munuaoB. O6ume cBoiicTBa OMOJOTHYECKUX MEMOpPAH — TEKY4YeCTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO, MTOJIYIPOHUIIAEMOCTb.

Hyxneunoseie kucmotel. JIHK m PHK. Ctpoenume nywienHoBbIX KuciaoT. Hykmeotuasl. Ilpunnun kommiementapHoctu. IlpaBuno Yapraddda.
Crpykrypa JHK — nBoitnas crimpans. Mectonaxoxaenue u o6uonornueckue ¢pynkiuu JJHK. Bugst PHK. ®yaxkunn PHK B ketke.

Crpoenue moisekynsl AT®. Makpospruyeckue cBsizu B Mousiekyne AT®. buonormdeckne ¢gynkuun AT®. BoccTaHOBIEHHBIE MEPEHOCUMKH, HUX
byHKIIMA B KIEeTKE. pyeue nykneozuompugocpamor (HTD). CexBenupoBanue JIHK. Memoowvl cenomuxu, mpanckpunmomuku, npomeomuxu.

CtpykTypHas OHOJOTHS: OMOXUMUYECKHE U OMO(U3NYECKHE UCCIEIOBAaHUS COCTAaBa U MPOCTPAHCTBEHHOW CTPYKTYphI OMOMOJIeKyn. Modenuposanue
CcmpyKmypbol u QYHKYUil OUOMONIEKYI U UX KOMNIeKco8. KomnvlomepHulii Ousaiin u Op2aHuyecKull Cunme3s OUOMONEKYl U UX HENPUPOOHBIX AHANO2086.

JdemoHcTpauuu

[Toptpertsr: JI. Ionunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ®. Caurep, C. [Ipy3unep.

Huarpammsl: «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B H&KUBOM Npupoe», «Pacrpenenenne XuMHUUECKUX 3JIEMEHTOB B )KUBOM IIPUPOIE».

Tabmuupel u cxemsl: «lleproguueckass TaOnaMuIa XMMHUYECKHX 3JI€MEHTOB», «CTpoeHHMe MOJIeKysbl BOAb», «BelectBa B cocTaBe OpraHu3MOBY,
«Crpoenne Mojekynbl Oenka», «CTpyKTypbl O€lnKOBOM MOJEKynbl», «CTpoeHHEe MOJEKYN YriaeBoJoB», «CTpoeHHe MoJIeKydl JIUNUIoBy», «HykiaenHossie
KUCHOThDY, «CTpoeHue MoJiekyabl ATDy.

OO6opynoBaHue: XUMHUYECKas NOcy1a U 000pyl0BaHHUE.

JlaGopatopHas padora «O6HapyxeHue OeJKOB € MOMOUIbI0 KaU€CTBEHHBIX PEeaKIUil».

JlaGopatopHas padora «VccienoBanue HyKJIEMHOBBIX KUCIIOT, BBIJICIIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenne n pyHKIIUM KJIETKH

Tumns! KJI€TOK: SyKaprOTHYEcKas U MpokapruoTruueckas. CTpyKTypHO-(QYHKIIMOHAIbHBIE 00pa30BaHuUsl KIETKH.

Crtpoenue mnpokapuoTHyeckoi kieTku. Kierounas crenka Oakrepuit u apxedl. OcoOEHHOCTH CTpO€HHs TeTepoTpoHOH U  aBTOTPO(HOIM
MPOKAPHOTHUECKUX KIETOK. MeCTO U pojib MPOKAPUOT B OMOLIEHO3AX.

Ctpoenre U (QyHKIIMOHUpPOBaHHE dyKapuoTHuecKoil kieTku. [Inasmarmyeckas memOpana (minazmanemma). CTpykTypa Iiia3MaTHUECKOW MeMOpaHBbI.
TpaHcnopt BeliecTB yepes MmiasMaTnyeckyro MeMOpany: naccuBHbIN (quddys3us, odneruénnas aupysus), akTUBHBIN (IEPBUYHBIA U BTOPUYHBIM aKTUBHBINA
tpancnopt). Ilomynponunaemocts MemOpaHnbl. PaboTa HaTpuii-KanueBOoro Hacoca. DHJOLUTO3: MUHOLMTO3, (aronuTto3. DKk301mro3. KierouHas cTeHka.
CrpykTypa 1 (yHKLIUU KIETOYHOW CTEHKH PACTEeHUM, TPHOOB.



Huromnasma. [{uto3oms. Lutockener. [[Buxkenne murtormiazMel. Opranoupl kieTkd. OIHOMEMOpaHHBIE OPraHOUIBI KIETKU: DHIOIUIA3MATHUYECKast
cerb (OIIC), ammapar [oibmKu, JM30COMBI, WX CTpoeHHE H (QYHKIUH. B3anMOCBsS3p OJHOMEMOpaHHBIX OpraHoujoB KiIeTkH. CrpoeHue
rpanyasipHOropeTuKynyma. Mexanusm nanpasienus 6enxos ¢ II1C. CunTe3 pacTBOPUMBIX 0enkoB. CHHTE3 KIECTOUHBIX MeMOpaH. [ mankuii (arpanyisspHbIi)
SHIIOTIA3MaTHUeCKuil petukynyMm. CekperopHas ¢yHkumsa anmapata [ompmxu. Moougpuxkayus 6enxos 6 annapame Ionvoxcu. Copmuposka 6enkog 6
annapame I onb0ocu. Tpancniopt BelecTB B KieTke. Bakyonu pacturenbHbix kieTok. Knetounstii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOU/IBI KJIIETKH: MUTOXOHIPUH, TUIACTUBL. [Ipoucxoacoenue mumoxonoputi u niacmuo. Cumouocenes (K.C. Mepesckosckuti, JI.
Mapezynuc). Ctpoerne 1 QyHKIMA MUTOXOHAPHUH U TutacTu . [lepBrUdHbIe, BTOPUYHBIE U CIIOKHBIC TUIACTUIB! (DOTOCHHTE3UPYIOIINX SYKAPHOT. XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOTUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounsl kietkun CtpoeHue U (yHKIMM HEMEMOpaHHBIX OPraHOMJIOB KieTKH. Pubocombl. [lpomescymounvie ¢uramenmel.
MuxkpoduiaMeHTbl. AkmunogvlemMukpoguiamernmol. MpIlIeUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HembluleyHblx Kiemok. MukpoTpybouku. KietouHsiit
ueHTp. CTpoeHHe W JBHKEHUE >KTYTUKOB M pecHHYeK. MUKpOoTpyOoukH muToIiasMel. LleHTpuons. benku, accoyuuposanHnvle ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopmwie 6enxu.

Anpo. OGonouka sapa, XpOMaTWH, KapHoIlIazMa, SIPBIIIKHA, MX CTpoeHHWe W (QyHKUuU. SnepHbiii OenkoBblid MaTpukc. IIpocTpaHcTBeHHOE
pacrojio’KeHUue XpoMOcoM B HHTep(ha3HOM sifipe. Jyxpomamun u 2emepoxpomamun. belnku XxpomaTnHa — TUCTOHBL. JJuHamuka s0epHot 00010YKU 8 MUumose.
AHoepnuwlii mpancnopm.

Kinerounsie BritoueHust. CpaBHUTENbHASI XapaKTEPUCTHKA KIETOK DYKapUOT (PacCTUTEITBHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpauuu

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

Tabmuubl u cxembl: «CTpoeHHE DYKApPUOTHUYECKOW KIETKH», «CTpoeHHE >KMBOTHOW KIETKH», «CTpPOCHHE pPaCTUTENbHON KieTkn», «CTpoeHue
MHUTOXOHIPUWY, «Aapoy», «CTpoeHHEe TPOKAPUOTUIECKOU KIETKU.

O6opynoBaHue: CBETOBO MUKPOCKOI, MUKpPOTIpENnapaThl paCTUTENbHBIX, )KUBOTHBIX KJIIETOK, MUKPOIIPENapaThl OaKkTepruaibHbIX KIETOK.

JlaGoparopHas padora «/3yueHue CTpOCHUS KIETOK Pa3JIMYHbIX OPraHU3MOB.

IIpakTHyeckasi padora «3yueHne CBOWCTB KICTOYHON MEMOpPAHBD».

JlabopaTopHas padora «/ccienoBanue mia3Moin3a 1 Jeria3Moin3a B PACTUTENIbHBIX KIIETKaX).

IIpakTnueckas padora «/3ydyeHnue ABMKEHUS HUTOILIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U MPeBpPALlICHUE JHEPTUHU B KJIETKe

AcCUMWIALMS ¥ JAUCCUMUISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbel oOMeHa BellecTB: aBTOTPOQHBIA U TeTepOoTPOQHBINA. YUacTHe KUCIOpoJa B
O0OMEHHBIX Mpoleccax. JHepreruyeckoe obOecredeHue kieTku: mpeBpamieHue ATD B oOMmeHHBIX mporeccax. depMeHTATHBHBIA XapakTep peakuui
KJIeTOYHOrO MeTabonuszma. DepMeHTBl, UX CTPOCHHME, CBOWCTBA M MexaHu3M jedcTBusa. Kodepmentsl. Otrianuus (EpMEHTOB OT HEOPraHMYEeCKHX
KaTajau3aTopoB. benku-akTuBaTOphl U OENKU-UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PeaKIUid OT pa3NUYHbIX (DAKTOPOB.

IlepBUuHBIN CHHTE3 OpraHUYECKUX BellecTB B KieTke. DOTOCUHTE3. AHoKcucenHbll u okcueeHHbld ¢omocunmes y bakmepuii. Ceemocobuparoujue
nu2MeHmyl U RUSMeHMbl peakyuonHozo yenmpa. Ponb xjoporiaactos B npouecce porocunTe3a. CeroBas U TeMHOBas (a3bl. Pomoovixanue, Cs., Cs- u CAM-
munwsi homocurmesa. IIpoyKTUBHOCTh (pOTOCHHTE3a. BiusHIE pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHUE (POTOCHUHTE3A.

Xemocunte3. PazHooOpasue opraHM3MOB-XeMOCUHTETUKOB: HUTPUPHUIUPYIOIIKE OaKTEepUH, jKelIe300aKTepun, cepoOaKTepuu, BOJIOPOIHbIE OaKTEpUN.
3HaueHUE XEMOCHHTE3A.



AnasrpoOHBIe opraHu3Mbl. Buabl Oposxenus. [IpoayKkTel OpOKEHHS U WX HCIIOJIH30BAHHE YEIIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YAUTENU O0Ie3HEH.

AnpoOHBIE OpraHu3Msbl. JTarnbl 3HepreTudeckoro oomena. IlogroroBurensbHslil 3tan. [HKOIN3 — 6ECKUCIOPOJHOE PACIEIIEHUE TITIOKO3HI.

buonorudeckoe OKMCICHHE, WM KIETOYHOE JAbIXaHue. PoJb MUTOXOHIpHWA B Mpolleccax OMOJIOTHYECKOTO OKUCICHHs. lluKnmueckue peakiuu.
OxucnurensHoe GocPopuiaupoBanue. IHepeus memopanHo2o epaouenma npomornos. Cunmez ATD: paboma npomonnou ATD-cunmaszwvl. llpenmyiecra
a’poOHOTO TTyTH 0OMEHa BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTH SHEPTETHIESCKOTO OOMEHa.

JdeMoHcTpanuu

[optpetst: k. [puctnu, K. A. Tumupsszes, C. H. Bunorpanckuit, B. A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuub! u cxembl: «DOTOCHHTE3Y, «IHEpPreTUUecKuil oomMen», «brnocuntes 6enkay, «CtpoeHue pepMeHTay, «XEeMOCHHTESY.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000py/IO0BaHHE JIJIsl TPUTOTOBJICHUS TIOCTOSIHHBIX M BPEMEHHBIX MUKPOTIPEIIapaToB.

JlabopaTopHasi pabora «/3yueHne KaTaJIUTHUECKON aKTUBHOCTH (DEpMEHTOB (Ha MpUMEpPE aMUIIa3bl WM KaTala3bl)».

JladopaTopHas padora «/3ydyeHne pepMEHTaTUBHOTO PACIICIUICHUS IEPOKCHIA BOJIOPO/IAa B PACTUTEIBHBIX M JKUBOTHBIX KJIETKAX).

JlabopaTopHas pa6ora «CpaBHEHHUE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U IBIXaHUS.

Tema 7. HaciienctBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peaknun marpuanoro cuHTtes3a. [IpUHIMIT KOMIIEMEHTAPHOCTH B PEAKIMIX MATPUYHOTO CHHTE3a. Peanmsarusi HacleICTBEHHOW WHOOpMAaIUU.
I'enernueckuii kon, ero cBoictBa. TpaHckpunuusa — maTpudHbli cuHTe3 PHK. TlpuHUMNBI TpaHCKPUNIMK: KOMIUIEMEHTAPHOCTh, AHTUIIAPATIIEIbHOCTD,
acumMeTpuuHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kniemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stanel. Yuactue TpancnoptHbix PHK B GnocunTese 6enka. YcnoBust 6mocunTesa 6enka. KonupoBanue aMuHOKHCIOT. Pons pubocom
B OMocHHTe3€e OenKa.

Coepemennvie npeocmagnenus o cmpoenuu 2enog. OpraHuzalys TeHOMa y MPOKAPHOT W JYKApUOT. Perynsius akTUBHOCTU T'€HOB Yy MPOKApHOT.
I'mnote3a onepona (®. XKakoO, K. Mano). MonekynapHvie mexanusmvl dKcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2eHos.
Perynsuus oOMeHHBIX MpolieccoB B kieTke. KieTounslit romeocras.

Bupycbl — HekneTouHble (OpMBI KM3HH W OOnuratHele napasuTbl. CTpoeHHE MPOCTHIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwiii yuxn JJHK-cooepocawux supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamuas mpancKkpunyus, pesepmasa, uHmezpasda.

BupycHsbie 3a601eBaHus yenoBeka, )KUBOTHbBIX, pacteHuil. CIINJ[, COVID-19, counanbabie 1 MEAUIIUHCKHE TPOOIEMBI.

Buoungopmamuka: unmeepayus u anamuz donvwux maccusos («bigdatay) cmpyxmypunuvix o6uonoeuueckux dannvix. Hanomexnonoeuu 6 6uonocuu u
meouyure. IIpoepammupyemoie hynxyuu 6enxos. Cnocobwvt 00cmasKu 1ekapcms.

JdeMoHcTpanun

[Hoptpetsr: H. K. Konsnos, . U. iBanoBcKMii.

Tabnuue! u cxemsl: «buocunres 6enka», «I'eneTnueckuit ko, «Bupyce», «baktepuodaruy.

IIpakTHyeckas padora «Co3gaHue MOJIEIN BUPYCaA».

Tema 8. JKusHeHHBIH UKJI KJIIETKH

Knetounsrii ik, ero nepuosl u perymsimus. Matepdaza u muto3. OCOOEHHOCTH TMPOIECCOB, MpoTeKaromux B uHTepdasze. [loaroroBka KIeTku K
nenenuto. [IpecunreTndeckuii (MOCTMUTOTHYECKUH ), CHHTETUYECKHI U TOCTCUHTETUYECKU (IPEMUTOTHYECKUI) TIEPUOIbI MHTEP(A3Bbl.



Marpuunsiii cunre3 JITHK — perukanus. [Ipunmuns! perumkanuu JJHK: komMiuieMeHTapHOCTD, IOJYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAJUICIBHOCTD.
Mexanunsm pemukauuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenmomepsl u Tenomepasza. XpoMOCOMHBIM Ha0Op KIETKU — KapHOTUI. J(UIIOuIHBIA U
rarIoIHbIN Habopbl XpoMOcoM. I'oMoI0rn4HbIe XpoMOCOMBI. [10J10BbIE XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaJuu MUTO3a M MPOUCXOJAIINE B HUX Ipouecchl. Tumnbel Muto3a. Kapuoknnes n nutokuHes. buosornueckoe 3HaueHue
MUTO3a.

Perymsiiust MuToTHYeCcKOro nukia KieTku. [IporpaMmmupyemas kieTouHasi TiOenb — aronTos.

Knerounoe si1po, XxpoMocombl, (yHKIMOHATBHASITEHOMUKA. Mexanuzmvl npoaugepayuu, oughgepenyuposxu, cmapenus u cubenu kiemox. «Ljugposas
KaemKa» — OuouHgopmamuyeckue Mooeiu yHKYuOHUPOSaHUs KiemKu.

JdeMoHcTpanuu

Tabnuup! U cxembl: «KU3HEHHBIN UK KIETKWY, «Muto3y, «Ctpoerue xpomocomy, «Pemnmukarus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoTpenapathl: «MHUTO3 B KJIETKaX KOPELIKa JyKay.

JlabopaTopHasi pa6ora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JladopaTopHas pa6ora «Habmroenne MuTO3a B KJIIETKAaX KOHYMKA KOPEIIKa JTyKa (Ha TOTOBBIX MUKPOTIpEIapaTax)y.

Tema 9. Ctpoenne u pyHKIUM OPraHU3MOB

buonoruueckoe pazHoodpasue opranu3mMoB. OJHOKIIETOUHbIE, KOJOHHUAIbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U KUZHEACSITEIbHOCTH OJHOKIETOUHBIX Opranu3MoB. bakrepuun, apxen, 0 JHOKJIETOUHbIE TPUObI, OTHOKIETOYHBIE BOJOPO CIIH,
npyrue npotuctel. KosloHnansHble OpraHu3Msl.

B3anmocBsI3b yacTei MHOTOKJIETOUHOTO Opranu3Ma. TKaHH, OpraHbl U CUCTEMBI OpranoB. Opranu3M Kak e1nuHoe 1esoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTHTENBHBIX TKaHEH: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOAIIAs, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTPOCHUS,
(YHKIIMNA U pacroyioKeHUs TKAaHEH B OpraHax pacTeHUH.

TkaHu )KMBOTHBIX U YesloBeKa. THIBI )KUBOTHBIX TKAHEH: SIUTENUANbHAsI, COeIMHUTENbHASL, MbIllIeYHasi, HepBHas. OcOOEHHOCTH CTpOeHUs, PYHKIUN U
pacIoyioKeHUsl TKaHEH B OpraHax KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHbple U I'€HEpaTHBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMBbl OPraHOB JKUBOTHBIX M 4enoBeka. DYHKIHMHU OPraHOB U CHCTEM
OpraHoB.

Omnopa tena opranuzmoB. Kapkac pacrenunii. CkeneTbl 0OJHOKIECTOYHBIX U MHOTOKJIETOUHBIX KMBOTHBIX. HapykHbIM U BHYTpeHHUM ckeneT. CTpoeHue u
TUIIBI COEAMHEHUS KOCTEH.

JIBukeHre OopraHu3MoB. JIBMKEHHE OJIHOKJIETOYHBIX OPraHU3MOB: aMEOOHHOE, KI'YTHKOBOE, pEeCHHYHOE. /[BMKEHHE MHOTOKIETOYHBIX PACTEHUM:
TPOMU3MBI U HACTUHU. J[BH)KEHUE MHOTOKJIETOUHBIX )KMBOTHBIX U U€IOBEKa: MbIlIeuHasi cuctema. Peduekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iuranune opranu3moB. [lorjomenne BoAbl, YIJIEKHCIOIO ra3a U MHUHEpAJbHBIX BEIIECTB pacTeHUsiMHU. lluTaHue KMBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJIETOUHOE NHIIeBapeHue. [luranne no3BOHOUHBIX KUBOTHBIX. OTAENbI NMUILIEBAPUTENLHOIO TpakTa. [IumeBapurensbHble xenesnl. [lunieBapurenbHas
CUCTEMA YEeJIOBEKa.

Jlpixanue opraHu3MoB. J[pixanue pacteHuid. /[pixanue >kuBOTHBIX. [[uddy3us ra3oB yepe3 moBepxHOCTh KIeTKH. KojkHoe apixaHue. JlpIxaTenbHast
noBepxHocTb. JKabepHoe u n€royHoe JbIxaHue. JIpIXxaHHWE MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKa. OJBOJIIOLIMOHHOE YCIO)KHEHHE CTPOCHHUS JETKUX
MMO3BOHOYHBIX )KUBOTHBIX. J[pIXaTenbHas cucTeMa 4esoBeka. MexaHu3M BEeHTWIALMH JErKUX y NTULl U MIIEKONUTAOIMKX. Perynsuus npixanus. JlprxarenbHbie
00BEMBI.



Tpancnopr BewecTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI pacTeHHMU. TpaHCHOPT BemecTB y KUBOTHBIX. KpoBeHOCHas cucremMa M €€ OpraHbl.
KpoBeHocHass cucremMa MO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepiue, KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyrm KpoBooOparmieHus. OBOJIOIUOHHBIC
YCIIOKHEHMSI CTPOEHUSI KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Boigenenue y opranusmoB. Beinenenue y pactenuil. Boinenenue y kuBoTHbBIX. CokpatutenbHble Bakyonu. Oprasbl BbiaenaeHus. dunpTpanus,
cekpenysi U o0paTHOE BCachIBaHME KaK MEXaHH3MbI pabOTHI OpraHoB BbiAeTeHHSA. CBsI3b MOJOCTH Tela C KPOBEHOCHOH M BBIICIUTEILHONW CHCTEMaMH.
Brienenue y mo3BOHOYHBIX KUBOTHBIX U denoBeka. [louku. Ctpoenne u pyHKunonupoanue Heppona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amura y opraHu3MoB. 3alliMTa y OJAHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M LMCTHI MPOCTEHIIMX. 3allUTa Y MHOTOKJIETOUHBIX PACTEHUH.
Kyrukyna. Cpencra nacCUBHOM U XMMHUYECKOH 3aIUThl. OUTOHLIUIBL.

3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI M X MPOU3BOJIHBIE. 3allUTa OpraHu3Ma oT OosiesHeil. UMMmyHHas cuctema yenoBeka. Kierounsiii u
r'yMOPAJIbHBIA UMMYHUTET. Bpokn€HHBIN U IPUOOPETEHHBIN ceUPUUIECKU UNMMYHHUTET. Teopus KIOHaIbHO-ceekTuBHOro uMmmMmyHureta (I1. Opmux, ®©. M.
bepner, C. Tonerasa). BocnianutenbHble OTBETHI OPraHu3MoB. PoJib BpOXKAEHHOTO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUM.

PasgpaxkuMocTe 1 perymsinust y OpraHu3MoB. Pazapa)kMMoOCTh y OJHOKJIETOYHBIX OPraHU3MOB. Takcuchl. Pa3apakuMocCTh M peryisiius y pacTeHHM.
PocroBbie BeniecTBa U uX 3HaYEHUE.

HepBHas cuctema u peduiekTopHas peryisiuus y >KMBOTHbIX. HepBHas cuctema u e€ oTnenbl. DBOJIIOLMOHHOE YCIIOKHEHHE CTPOEHHUS HEPBHOM
CUCTEMBI y ’KMBOTHBIX. OT/I€JIbI TOJIOBHOTO MO3Ta IO3BOHOYHBIX KUBOTHBIX. Pedriexc u pednexropnas ayra. besycinoBHble U yCIOBHbIE peduIe KChI.

I'ymMopanbHas perynsnus M 3HIOKPHUHHAsS CHCTEMA JKMBOTHBIX M 4eloBeKa. JKene3bl HJIOKPMHHOM CUCTEMBI U MX TOPMOHBI. J[eMICTBHE TOPMOHOB.
B3anMocBsI3b HEpBHOM U SHIOKPUHHOM cucTeM. [ nmoTtanamo-runodu3apHas cucTema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuip! 1 cxembl: «OTHOKIETOYHBIE BOJIOPOCTH», «MHOTOKIETOUHBIE Boopociny, «baktepumny, «IIpocreiimuey, «Opranbl IBETKOBBIX PACTCHHIN,
«CucrteMbl OpraHoB MO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOoMbIX», «TkaHu pacteHuit», «KopHeBble cucrteMbl», «CTpoeHHE CTEOIA»,
«CTpoeHME JIUCTOBOM IUIACTUHKWY», «TkaHM KUBOTHBIX», «Ckener uenoBeka», «lIumesapurenpHas cucrema», «KpoBeHocHas cuctema», «/lpixaTenbHas
cucreMa», «HepBHas cucrema», «Koxka», «MsblmedHas cucremay», «BbpiaenutenbHas cucTeMa», «OHIOKPHHHAs CUCTEMa», «CTpOEHHE MBILILBI»,
«MIMMmyHuTEeT», «KNII€4HONOJIOCTHBIE», «CXeMa MUTAHUs PACTEHUN», « KpOBEHOCHBIE CHCTEMBI ITIO3BOHOYHBIX KUBOTHBIX», «CTpoeHHE THIPbD», «CTpocHHE
I1aHapun», «BHyTpeHHee cTpoeHue 10XeBoro uepss», «HepBHas cucrema pbi6o», «HepBHas cucrema nsarymkn», «HepBHas cucrema MpecMbIKaFOLIUXCSI»,
«HepBHas cucrema nruny, «HepBHas cucrema miiekonuraromux», «HepBHas cuctema yenoBekay, «Peduekc.

Ob6opynoBaHue: CBETOBOMH MUKPOCKOI, MUKPOIIPENapaThl OJHOKICTOYHBIX OPraHU3MOB, MUKpPOTIpEnapaTbl TKaHEeH, paKOBUHbBI MOJUIIOCKOB, KOJIJIEKI MU
HACEKOMBIX, UTJIOKOXKHX, >KUBbIE 3K3EMIUIPbl KOMHATHBIX PAacTE€HHUH, repOapuu pacTeHUH pa3HBbIX OT/EJIOB, BJIAXKHbIE NpernapaTbl KUBOTHBIX, CKEJIETHI
[IO3BOHOYHBIX, KOJIJIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJOBEKa, 00OpylOoBaHHE A JEMOHCTPAlUMM HNOYBEHHOTO M BO3IYIIHOTO IMHUTaHHS
pacTeHuil, pacuieneHus Kpaxmaia U OelIKoB Moj JAeHCTBHEM (PepMEHTOB, 000pyIOBaHHUE AJIS IEMOHCTPALMH OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH
JETKUX, MEXaHU3Ma JbIXaTEJIbHBIX ABM)KEHNUH, MOJENIN FOJIOBHOIO MO3ra Pa3INYHbIX )KMBOTHBIX.

JlabopaTopHasi pa6ora «/3ydeHne TKaHEH paCTEHUI».

JlabopaTopHas pa6ora «/3ydeHne TKaHEW KUBOTHBIX».

JlabopaTopHasi pa6ora «/3ydeHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoeHHe M pa3BUTHE OPraHU3MOB



@opMbI pa3sMHOKEHHUSI OPraHU3MOB: Oecroyioe (BKIIIOYash BEreTaTUBHOE) W IMOJIOBOE. BHIBI OECronoro pa3sMHOXKEHHS: MOYKOBAHHE, CIIOPYIISIIHS,
(dbparMeHTaIys, KJIOHUPOBAHUE.

ITonoBoe pasmuoxenue. IlonoBble kiaeTku, wim ramersl. Melos. Cragun meiosa. IloBenenue xpomocom B Mmeitoze. Kpoccunrosep. buonoruueckuii
CMBICJI M€}03a U I0JI0BOro npouecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzapoapimeBoe pa3BuTHe. ['ameroreHes3 y >KuBOTHBIX. [losoBbie xene3bl. OOpa3zoBaHuEe M Pa3BUTHE TOJIOBBIX KieTOK. CriepMaToreHes U OOTeHE3.
CrpoeHue NnoJIOBBIX KIETOK.

Ormo1oTBOpEHNE ¥ SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOIOTBOPEHHMS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.

WupuBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTeHE3). DOMOPHOJIOTHS — HayKa O Pa3BUTHH OPTaHU3MOB. Mopgoecenes — 00Ha u3 2naguwvix npoodnem
ambpuonozuu. Konyenyus mopghocenos u mooenu mopgoceneza. Cranuu smOproreHe3a >KMBOTHBIX (Ha nmpumepe Jsrymku). Jpo6nenue. Tumnbl qpodaeHus.
Jlemepmunuposannoe u Hedepmunuposanuoe opoonaenue. bracmyna, munet 6aacmyn. OcoOEHHOCTH NPOOJIECHUS MIIEKOMUTAIOMIUX. 3apPO/IbIIIEBhIC JTUCTKU
(ractpynsiniusi). 3akiiajka OpPraHoB W TKAHEW M3 3apOJIBIIIEBBIX JMCTKOB. B3amMHOe BIMSHUE 4YacTe pa3BUBAIOIIETOCS 3apojbliia (dMOpHOHAIBHas
WHAYKLKA). 3aKiajKa IUlaHa CTPOCHMSI KMBOTHOTO KaK pe3yjibTaT HEpapXMUeCKUX B3aWMOJECWCTBUN T'eHOB. BiusHue Ha 3MOpHOHAIbHOE pPAa3BUTHE
pa3aNyYHbIX (PAKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pasButne xuBoTHbIX. [locTamOpuonanbHblil nepuoa. [Ipsmoe u HempsiMmoe pa3Butue. Pa3Butue ¢ meramopdo3oM y Oecro3BOHOUYHBIX U
MTO3BOHOYHBIX )KMBOTHBIX. brosiorndeckoe 3Ha4eHUE MPSMOTO U HEMPSIMOTO Pa3BUTHS, UX PACTIPOCTPAHEHHUE B Mpupoe. Tumbl pocta KUBOTHBIX. DakTOphI
PEryNIALMUA POCTa )KUBOTHBIX U yenoBeka. CTaauu mocTaMOpHOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX U uenoBeka. Ilepuossl oHTOorenesa yenoseka. CrapeHue u
CMEPTh KaK OMOJIOTMYECKUE TPOIECCHI.

Pasmuoxenne u pasButue pacrenuit. ['ametodur u cnopodut. Melio3 B XHU3HEHHOM mHuKiIe pacTteHuid. OOpazoBaHHE CIOp B Tpollecce meiosa.
I'ameTorenes y pacrenuii. OMmIo0TBOPEHUE U Pa3BUTHE PACTUTEIBHBIX OpraHW3MOB. J[BOWHOE OIJIOJOTBOPEHHE y IBETKOBBIX pacteHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryyisiliii OHTOI€HE3a Y PACTEHUN U KUBOTHBIX.

JdemoHcTpauuu

[Toptpetsr: C. I'. Hapamun, X. [llneman.

Tabnuis! u cxemsl: «BeretatuBHOe pa3MHOKEeHHE», « TUIIBI OECTIONOro pa3MHOXKEHUD», «Pa3MHOXKeHNe XJIaMUI0MOHA by, «Pa3MHOKEeHNE IBIIICHBDY,
«Pa3MHO)eHue ruapb», «Meno3», «XpomocoMsl», «I'ameTorenesy, «CTpoeHue SMLUEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaluK OHTOreHe3a», «lIpsamoe
U HempsiMoe pa3BUTHE», «Pa3BuTue Maiickoro xyka», «Pa3Butue capanum», «Pa3BuTHe JsArymkn», «J{BoilHOE OILIOAOTBOPEHUE Yy LBETKOBBIX PACTEHUID,
«CTpoeHHe CeMsH OJHOJOJIbHBIX M JIBYAOJBHBIX pacTeHUI», «KHU3HEHHBI LUK MOPCKOM KammycTbD», <«KHU3HEHHBIH LUKI MXa», «KU3HEHHBIM LMK
MaropOTHUKAY, «KU3HEHHBIM LIMKJI COCHBI.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOTIpENapaThl sSIMIIEKIETOK U CIIEpMATO30UI0B, MOAETb «L{UKIT pa3sBUTHS JIATYIIIKN.

JlabopaTopHas padora «/3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpENapaTax».

IIpakTHyeckas: padora «BbisgBiIeHNE IPU3HAKOB CXOCTBA 3apObIILIEH TO3BOHOYHBIX )KMBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPTraHOB PA3MHOMXEHUS BBICIIUX PACTCHUINY.

Tema 11. 'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH M M3MEHYMBOCTH OPraHN3MOB

HcTopust cTaHOBJIEHUS M pa3BUTHsI T'eHETUKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T. Moprana. Posib oTedecTBEHHBIX YUEHBIX B Pa3BUTUH
reaetuku. Paboter H. K. KonbrioBa, H. M. BaBunosa, A. H. benozepckoro, I'. /1. Kapneuenko, FO. A. ®ununuenko, H. B. TumodeeBa-Pecosckoro.



OcCHOBHbBIE TEHETHYECKHE MOHSTHS W CUMBOJBL ['OMOJOTHYHBIE XPOMOCOMBI, AJIJICJIbHBIE T€HBI, aJbTEPHATUBHBIC MPHU3HAKU, JOMUHAHTHBIM U
periecCCUBHBIA TPU3HAK, TOMO3HUIOTa, T€TEPO3Ur0Ta, YHCTas JIMHHS, THOPHIbI, TeHOTUT, GeHoTurn. OCHOBHBICE METOJbI T€HETHKH: THOPUIOJIOTHYeCKUM,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETUUECKUM.

JdeMoHcTpanuu

[Hoptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konbsuos, H. U. BaBunos, A. H. benozepckuii, I'. /{. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOoIbI TCHETHKIY, «CXEMBI CKPEIITUBAHUS.

JlaGopaTopHnasi padota «/Ipo3oduina kak 00bEKT TeHETUICCKIX UCCIICIOBAHMIN.

Tema 12. 3aKoHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuiuBanue. [lepsriil 3akoH MeHzens — 3akoH eInHo00pa3usi ruOpua0B neporo noxkosjenus. [Ipasuno nomuHupoBanus. Bropoit
3aK0H MeHens — 3aK0H pacuieryieHus Tpu3HakoB. [{uTomornyeckre 0CHOBBI MOHOTHOPUIHOTO CKpEIUBaHUs. [ UmoTe3a YucToTh ramMer.

Ananusupyrtoiiee ckpeniuBanue. [I[pomexxyTouHblil XapakTep HaciaeaoBaHus. Paciienienne npu3HakoB NPy HEMOJHOM JOMUHUPOBAHUH.

JurnbpuaHoe ckpemuBaHue. TpeTuit 3akoH MeHJensi — 3aKOH HE3aBUCHUMOTO HacJIeIOBaHMs MPU3HAKOB. [luTomornueckre OCHOBBI TUTHOPUIHOTO
CKpEITUBaHMUS.

CuerieHHoe HacnenoBaHue mpuszHakoB. PaGotsl T. Moprana. CuenyieHHOe HacjielOBaHUE TE€HOB, HapylIEHHE CLEIUICHHS MEXIy TIeHaMHu.
XpOMOCOMHAs TEOPUS HACTEICTBEHHOCTH.

l'eneruka mona. XpOMOCOMHBIM MEXaHHM3M OIpPEAECICHUS MOJIa. AYTOCOMBI W TOJOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHBIM MOJI
['eneTndeckas CTpykTypa MoJIOBBIX XpoMocoM. HaciienoBanue Mpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

l'enotun kak nenoctHas cucteMa. IlneHoTponusi — MHOXECTBEHHOE NEUCTBHE TeHa. MHOKECTBEHHBIN ayuienu3M. B3anMmoneicTBUE HeayuleIbHbIX
reHoB. KommementapHocts. Onuctas. [lomumepus.

I'eneTnyeckuii KOHTPOJIb PA3BUTHS PACTEHUI, KUBOTHBIX U YEJIOBEKA, a TAaKKe (PU3UOJIOTUYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (DYHKIIHA.
['eneTnyeckue MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MApa3uT» U «XO035UH — MUKpOOHOMY. ['eHeTHuecKkue acneKThl KOHTPOJIs
Y U3MEHEHUS HaclleZICTBEHHON MH(POPMAIH B TOKOJICHUAX KIETOK U OPTaHU3MOB.

JdemoHcTpauuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmumer u cxembl: «llepBbiit u BTOpoil 3akoHbl Mennens», «Tperuit 3axkoH Menaens», «AHaIU3UpyOlIee CKpelmuBaHue», «HemosHoe
JOMHHHpPOBaHKE», «CLEIIeHHOe HACIeJOBaHHe NMPU3HAKOB y Mpo30duibl», «I'eHeTuka nonay, «Kapuotumn yenoekay, «Kapuotun apo3odumisy, «Kapuotun
NTULB, «MHOKECTBEHHBIN ajlienu3m», «B3aumoaencTBre reHoBY.

O6opynoBaHue: MOAENb A JIEMOHCTpPAIMM 3aKOHOB €IWHOOOpa3usi THOPUIOB MEPBOrO MOKOJEHHUS M PACUICIUICHUS MPU3HAKOB, MOJETb IS
JEMOHCTpPAIMK 3aKOHA HE3aBHCHUMOTO HACJE€I0BaHUS MPU3HAKOB, MOJIENb JJI IEMOHCTPAIMU CLUEIIJIEHHOTO HACJIEeI0BAHUS TPU3HAKOB, CBETO BOM MUKPOCKOTI,
MUKpompenapar: «J{po3oduay.

IIpakTnyeckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUTHOTO CKPEIIUBAHUS Y IPO30(PUITBD.

IIpakTnyeckas padora «l3yueHnue pe3ynbTaToB JUTHOPUTHOTO CKPEUTUBAHUS Y APO30PIIBDY.

Tema 13. 3aKkoHOMepHOCTH H3MEHYMBOCTH



B3aumoneiicTBue reHotumna u cpeasl npu popmupoBanuu Genotuna. Mi3MeHYMBOCTh Mpr3HAKOB. KauecTBeHHbIE U KOJMYECTBCHHBIE MPU3HAKU. Bub
M3MEHUMBOCTH: HEHACIIEICTBEHHAs! U HACJIEICTBEHHASI.

MoudukanoHHas U3MEHUUBOCTh. Ponb cpensl B (hopMupoBaHMK MOAM(DUKAMOHHOW M3MeHYMBOCTH. HopMma peakuuu mpusHaka. BapuanmoHHbII
psin u BapuanmonHas kpuBas (B. Horanncen). CBoiicTBa MOJU(PUKALIMOHHON N3MEHYUBOCTH.

['enHoTunMueckas 3MEHYUBOCTh. CBONCTBA TEHOTUITMYECKONU M3MEHYMBOCTH. BUABI TEHOTUIIMYECKON U3MEHYMBOCTH: KOMOMHATUBHAS, MyTallHOHH asl.

KoMOuHaTiBHas M3MEHYMBOCTh. MeHO3 M TIOJIOBOW TPOIECC — OCHOBA KOMOWHATHMBHOW W3MEHYHMBOCTH. POJb KOMOWHATHBHOW W3MEHYMBOCTH B
CO3JaHUU T€HETUYECKOT0 pa3HOO0pa3us B Mpe/esiax 0JHOIo BUA.

MyranronHasi MU3MEHYMBOCTh. Buabl MyTaluii: T€HHbIE, XpPOMOCOMHBIC, TeHOMHBIC. CIIOHTAaHHBIE W HWHIYUUPOBAHHBIE MYyTalUu. SaepHble U
nuroruiazMarnyeckue Myranuu. CoMaTHUuecKre W TMOJOBbIe MyTaluu. [IpuduHBl BO3BHHUKHOBEHHs MyTalui. MyrTareHbl M WX BIUSHHE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TIpoliecca. 3aKOH TOMOJIOTUUECKHX PSAZIOB B HacheacTBeHHOM n3meHurnBoctu (H. M. BaBuioB). BHesaepHas n3MeHUNBOCTD U
HACJIEICTBEHHOCTb.

Onucenemuka u INUSEHOMUKA, POb INUSEHEMUUECKUX PaKmMOpPO8 6 HACIe008AHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Moranncen, H. 1. Bapuios.

Tabmuib! n cxembl: «Buabl n3MeHYUBOCTHY, «MoaudukarmoHHas U3MEHIUBOCTEY», «KOMOWHAaTHBHAS N3MEHYMBOCTHY, «Mei03», «OIIo10TBOPEHHUEY,
«"eneTnyeckue 3a00eBaHUs YeIOBEKa», «Buabl myTammii.

OO6opymoBaHue: )KUBBIC M TepOapHBIE IK3EMIUTSIPl KOMHATHBIX PacCTeHUH, puCyHKH ((hoTorpadvn) )KHUBOTHBIX C PA3IMYHBIMHU BUIAMH U3MEHUUBOCTH.

JladopaTopHas padora «lccrnenoBanne 3aKOHOMEPHOCTEH MOIU(DUKAITMOHHOW M3MEHUYUBOCTH. [locTpoeHHEe BapuaIlMOHHOTO psijia U BapUAIIMOHHOM
KPUBOIN».

IIpakTHyeckasi padora «Mytamnuu y 1po30¢uibsl (Ha TOTOBBIX MUKpPOIIpENaparax).

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuotun uenoseka. MexayHapoJHas NnporpaMMa HMCCIEIOBAaHUS I€HOMa 4YesloBeKa. MeTOoJbl M3ydeHUs TeHETUKU 4YeJIOBEKA: I'€HEeATOrMYECKHil,
ONU3HELOBBIM,  LUTOTEHETUYECKUH,  MOMYJISAIHOHHO-CTATUCTUYECKUM,  MOJIEKy/IspHO-TeHeTnueckuil.  CoBpeMEHHOE  OmIpelelieHHe  TI'eHOTHUINa:
MOJIHOTEHOMHOECEKBEeHUPOBaHNE, T'€HOTUIHpOBaHUEe, B TOM uucie ¢ nomoiubto [1[P-ananusza. HacnenctBenusie 3a0osieBaHus dYenoBeka. ['eHHbIE U
XpOMOCOMHBIE 00sIe3HH YenoBeKa. boie3nu ¢ HacneICTBEHHOH MpeIpacioioKEeHHOCThI0. 3HaUeHNE METUIIMHCKON TeHETUKU B NMPEJAOTBPALLICH MU U JICUCHUU
reHeTUYECKUX 3a00JeBaHull denoBeka. MeauKo-TeHeTHUeCKOe KOHCYIbTHpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «reHEeTHYeCKOro rpy3a». OJTHYECKHE
aCTEeKThI UCCIIEIOBAHUI B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (akTOppl MOBBIIICHHONW YYBCTBUTENBHOCTH YENOBEKa K (PU3MYECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpYXKalolled cpeabl.
['eneTnueckas mpeapacnonoKEHHOCTh YeJIOBEKa K ATOJOTHSIM.

JdeMoHcTpanuu

Tabmuie! u cxemsl: «Kapuotumn yenoBekay, «MeToAbl U3y4eHHs TeHETUKU YelloBeKay, «I eHeTrnueckue 3a001eBaHUsT YEI0BEKa ».

IpakTHyeckas padora «CocTaBlIeHHE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi OpraHu3MoB



JloMecTuKanus M CeJeKIus. 3apoKACHUE celeKnuuu W jaomectukanuu. Yuenue H. WM. BasunoBa o lLlenTpax MpoOMCXOXKIEHHS W MHOT000pasus
KYJIbTYPHBIX pacTeHui. Posib cenexkuuy B CO3/aHUM COPTOB PACTEHUM M IMOpoA KUBOTHbIX. CopT, mopoza, MITaMM. 3aKOH TFOMOJIOTMYECKHX PAJIOB B
HacneacTBeHHOU n3mMeHnunBocty H. 1. BaBuiosa, ero 3HadeHue U1 CENEeKINOHHOM padoThI.

MeTonbl  CeNeKIMOHHON paboThl. VCKyCCTBEHHBIH OTOOp: MAacCOBBIH M WHIUBUAYAIBHBIA. OTambl KOMOWHAIIMOHHOW celekiuu. VcrbiTanue
MIPOU3BOAUTEINEH 1O MOTOMCTBY. OTOOP MO TEHOTHITY ¢ TOMOIIBIO OLIEHKU (PEHOTHITa IOTOMCTBA M OTOOP TI0 TeHOTHITY ¢ momoInbio aHanm3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CENEKIIMOHHOW paloThl. PajnanvoHHBIH M XMMUYECKHH MyTareHe3 Kak MCTOYHHUK MYTaluil y KyJIbTYPHBIX
¢dopm opranu3moB. Mcrosp30BaHie TEHOMHOTO PENAKTHPOBAHMS U METOI0B pekoMOuHaHTHBIX JIHK 11 morydeHns HCX0IHOTO MaTepualia JUlsi CEJICKIIUH.

[Tomy4yenne monumionaoB. BayrpuBumoBas rubpuau3amus. bau3kopoICTBEHHOE CKpelMBaHKue, Wi WHOPUAWHT. HepoacTBeHHOE CKpelrBaHue, WIn
ayrOpuauHr. ['etepo3uc u ero npuuunsl. Vcnons3oBanue rerepo3uca B cenekiuu. Otnanénnas rubpuausanus. [Ipeogonenne Oecnionus MeEKBHIOBBIX
rudpuaoB. JOCTHXKEHUS CENEeKIINN PAaCTEHUN U KUBOTHBIX. «3€1EHas peooyusy.

CoxpaHeHHe M M3y4EHHME TE€HETHYECKHX pPECYpPCOB KYIbTYPHBIX PAacTeHHMM M WX JOUKUX pOAMYEH A CO3JAaHHUS HOBBIX COPTOB M THUOPUIOB
CENIbCKOXO35IMCTBEHHBIX KYJIBTYD. M3yuenue, coxpanenue u ynpaeieHue 2eHemudecKumMu pecypcamu CenbCKOX03AUCMEEHHbIX U NPOMbICI0GbIX HCUBOMHBIX 8
Yensax yayduleHus: Cyuecmsyowux u cO30aHUs Ho8blX Nopoo, JUHUL U KPOCCO8, 8 MOM YUCEe C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeoosvix uoeti U NepCneKmusHbIX MexXHOL02UL.

JdeMoHcTpauuu

[Toptpetsr: H. U. BaBuiios, M. B. Muuypum, I'. [I. Kapnieuenko, I1. I1. JIykssanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipsr 1 cxembl: «LIeHTpBI MPOUCXOXKACHUS M MHOT0OOpa3usi KYJIbTYPHBIX pPAacTEHUi», «3aKOH TOMOJIOTMYECKHUX DSIOB B HACJEICTBEHHOM
M3MEHUYUBOCTHY», «MeTobl cenexkiumny, «Otaanénnas rudpuanzanus», «MyrareHesy.

JlaGoparopHas padora «/3yueHne COpTOB KyJbTYPHBIX PACTEHUN U MOPOJ JOMAITHUX KMBOTHBIX).

JlaGoparopHas padora «/3yueHne METOI0B CENEKIIUN PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

Jdkcekypeust «OCHOBHBIE METOAbl U JOCTHKEHUS CENEKIUU PACTEHUH U KUBOTHBIX (HA CENEKUHMOHHYIO CTaHIUIO, IUIEMEHHYIO (depmy,
COPTOMCIIBITATENbHBINA YYaCTOK, B TEIUTMYHOE XO35ICTBO, B JIa0OPATOPHUIO arpPOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHos0rusi 1 CHHTeTHYECKAs 0MOJI0T U

OOBbeKThl, HCHOIb3yeMble B OHWOTEXHOJIOTUH, — KIJIETOYHbIE M TKAaHEBBIE KYJIbTYPbl, MHUKpPOOPTaHU3MBI, HUX XapaKTepUCTHKA. TpaauiioHHas
OouoTexHonorus: xjebomnedeHre, MOTyYeHHe KHUCIOMOJIOYHBIX MPOAYKTOB, BHUHOJAeNHE. MukpoOuosnorunyeckuit cuHTe3. OOBEKTH MHKPOOHOJIOTHYEC KUX
texHojorui. [IpousBoacTBo 6enka, aMUHOKUCIOT M BUTAMHHOB.

Co3naHue TEXHOJIOTMI M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUS U KOHCTPYUPOBAHMSI F€HOMOB C LENbIO IOJYYEHHS OPraHU3MOB M HX
KOMITIOHEHTOB, COJICPKAIINX HE BCTPEUAIONINECS B IPUPOIe OMOCUHTETHUECKUE MTyTH.

Knerounas umxenepus. MeToJpl KylbTyphl KJIETOK U TKaHell pacTeHHi M >kuBOTHbIX. KpnoGanku. Comarnueckass rUOpUAN3ALUS U COMAaTHYECKUIH
smOpuorenes. lcmonp3oBaHWe TariOWOB B CENEKIUH pacTeHui. [lonyyeHue MOHOKIOHANbHBLIX aHmumen. Mcnonvzoeanue MOHOKIOHAILHBIX U
NOMUKNOHANbHBLIX aHmumen 6 Mmeoduyure. VICKyCCTBEHHOE OIUIOJIOTBOpPEHHE. PeKOHCTpYyKIMs SHIEKIeTOK W KIOHMPOBAHUE KHUBOTHBIX. MeTon
TpaHCIUIAHTAINH SJIEp KIETOK. TexHonocuu 0300po6ienus, KyibmugUpoSanus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS CENlbCKOXO3AUCTBEHHBIX KYIbMYD .

XpoMocoMHas U TeHHasi HHKeHepusl. VICKycCTBEHHBIN CHUHTE3 TeHa U KoHCTpyupoBaHue pekoMOnHaHTHBIX JJHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTIDKEHMS ¥ IEPCIEKTUBBI XPOMOCOMHOM U T€HHOW MH)KEHEPUH. DKOJOTMYECKHE U 3TUYECKHE POOIeMbl T€HHOM HHKEHEPHH.



Menmunuackue OuortexHosoruu. Iloctrenomuas uumdposas memununa. IIIP-muarHoctuka. MeTaOoJOMHBIN aHaNW3, TEHOLEGHTPUYECKUN aHAIHM3
IpoTeoMa 4YellOBeKa JUIl OLEHKM COCTOSHHSI €ro 310poBbs. lcmonb3oBaHWE CTBOJIOBBIX KiIeTOoK. TaprerHas Ttepamusi paka. 3 D-Ouoummxkenepust s
pa3paboTku PyHIaMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHHA, CO3/IaHUs KOMIUICKCHBIX TKaHEH COUETaHWEM TeXHOJIOTH TPEXMEPHOTro OMOTIPUHTUHTA U
ckaddonuHTa IS perIeHs 3a/1a4 EPCOHATU3UPOBAHHON MEIUIIUHBL.

Co3maHne BEKTOPHBIX BaKIMH C LEIbI0 oOecredeHns KOMOMHHpPOBAHHOW 3ammThl OT Bo3Oymaureneir OPBU, ycraHoBieHune MOJEKYISIPHBIX
MexaHn3MoB pyaknnoHupoBanus PHK-conepxammx BupycoB, BBI3BIBAIOMINX 0CO00 OMacHbIe 3a00JIeBaHMS YEIOBEKa U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer u cxemsl: «Vcnoap30BaHNE MEKPOOPTaHU3MOB B IPOMBIIIJICHHOM ITPOU3BOICTBEY, «KieTounas mHxeHepus», «[ eHHass HHKEHEPUS».

JladopaTopHas padora «/3ydueHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «IlosryueHrEe MOJOYHOKHUCIBIX IPOTYKTOBY.

IKcKypens «bHOTEXHOIOTHS — BayKHEHIIas TPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOJICTBO)».

11 KJIACC

Tema 1.3apoxkneHue U pa3BUTHE IBOJIOLNMOHHBIX NPeACTABJIEHUA B O0HOJIOTHHU

OpomononHas Teopust Y. Japeuna. [Tpeanocsuikn BO3SHUKHOBEHUS HapBUHU3MA. JKU3Hb U Hay4yHas JedarenbHoCcTh Y. J[apBuHa.

JIBuoKymiye cuiibl 3BOIONMHM BU0B 10 Y. J[apBuHY (BBICOKass HHTEHCUBHOCTh Pa3MHOKEHHUSI OPTaHU3MOB, HACJIEICTBEHHAs U3MEHYUBOCTh, OOphOa 3a
CYIIIECTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmnenue cuaTeTHUecko Teopum dBomtonuu (CTD). HeltpasbHas Teopus sBostonmu. COBpEeMEHHAs ASBONIONMOHHAS OWOJOTHs. 3HAYCHHE
SBOJIIOIIMOHHOM Teopuu B (POPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdemoHcTpauuu

[Toptpetsr: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 3. K. Cenr-Unep, K. Krosbe, U. Jdapsun, C. C. YerBepukos, W. U. llImansraysen, Jx. Xonmaeii,
. K. benses.

Tabmuupl u cxembl: «Cuctema xuBoi mpupoabl (no K. Jlunuero)», «JlectHuna xuBbiXx cymectB (o Jlamapky)», «MexaHuzm GOpMHUPOBAHUS
MPUCTIOCOOIEHUH Y pacTeHUH 1 KUBOTHBIX (TI0 JIamapky)», «Kapra-cxema mapmpyra nyremectsus Y. lapsunay, «Haxonku Y. Jlapsunay, «D@opmbr 00psObI
3a cymectBoBanuey, «Iloponsl romyoeit», «MHoroobpasue KylbTypHbIX (popm KamycTb», «lopoabl JOMalIHUX KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BuJ0B (110 Y. JapBuny)», «Cxema COOTHOLIEHUS ABMXKYIIUX CHJT SBOTIOIUNY, «OCHOBHBIE MOJIOKEHUSI CHHTETHUECKOI TEOPUU IBOJIIOLIUNY.

Tema 2. MuKpo3BoIIOLUS U €€ pe3yJibTaThl

[Monmynsiust kak »iieMeHTapHas eauHuna sSBomoluu. CoBpeMEHHbIE METObl OLIGHKH TI'€HETHMUYECKOTO pa3HooOpasusi M CTPYKTYpPhl HOMYISLUH.
N3menenue renohoH1a MOMyNALUN KaK 3JIEMEHTapHOE SBOJIIOIIMOHHOE ABIIeHUE. 3aKOH reHeTndeckoro paBHoBecus [x. Xapau, B. BaiinGepra.

DOnemeHTapHble (PAKTOPHI (ABWKYIIKME CHIIBI) 3BOMtonMU. MyTanmoHHb mporecc. KomOuHaTuBHAsS u3MeHUYUBOCTH. [Ipeii reHoB — crmydaiiHbie
HEHalpaBJIeHHblE M3MEHEHUS 4acToT ayienedl B momyasuusx. OQQekt ocHoBatens. Idpgexkm Oymoviiounoco copaviuika. CHudceHue 2eHemuyeckozo
pasznoobpasua: npuuunvl u cireocmeus. Illposenenue sghgpexma Opeiigha 2enog 6 6Gorvwiux u manvix nonyaayusx. Murpanuu. M3omsuus nomynsiuil:
reorpaduueckas (IpoCTpaHCTBEHHAs), OMOJorndecKas (pempo yKTUBHAS).



EcrectBennsiii oT100p — Hampanisromuil ¢gaxkrop 3Boionud. DOpPMBI €CTECTBEHHOTO OTOOpa: IBIDKYIIUH, CTaOWMIM3HPYIOUINH, pa3pbIBArOIIUi
(mu3pynTuBHBI). [10710B0# 0TOOP. BO3HUKHOBEHKE M SBOJIIOIUS COIIMATIBHOTO MMOBEACHUS JKUBOTHBIX.

[TpucnocoOIeHHOCTh OpPraHU3MOB KakK pe3yiabTaT MHUKPO3BONIOUMH. BoO3HHMKHOBeHHE npucnocoOneHuit y opraHusmoB. ApoMopho3sl U
uanoanantanuu. [IpuMepsl nmpucrnocobieHunii y opranu3MoB: Mopdosorndeckue, Gpusnonorndeckue, OMOXUMHUYECKHE, TToBeAeHYeckne. OTHOCUTEILHOCTh
IIPUCIIOCOOIEHHOCTH OPraHNU3MOB.

Bun, ero xpurepun u cTpykrypa. BugooOpazoBanue kak pe3yiabTaT MHUKpodBoJitouuu. M3omsiuus — kimoueBoil gaxktop BuaooOpazoBanus. Ilytu u
CHOoCcOOBI BHJI0O00pA30BaHUS: aJUIONATpUUYECKoe (reorpaguueckoe), CUMITATPHIECKOE (IKOJOTUIECKOE), «KMIHOBCHHOEY (MOJUTUIIONAN3AINS, THOPHUIU3AIH).
JUINTENbHOCTD ABOJIIOLIMOHHBIX [TPOLIECCOB.

Mexanu3mbl GopMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponb »BOIOLIMOHHON OMOJIOTHMH B pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHHs OMOpa3HOOOpa3us. MUKpPOIBOIIONUS U KO3BOIIOLMS Mapa3suTOB U MX
x03s51eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMIMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JdeMoHcTpanuu

[Toptpertsr: C. C. YUetBepukos, O. Maiip.

Tabmuupr u cxembl: «MyTalmoHHass HW3MEHUMBOCTHY», «llomynsiimoHHass cTpykTypa Buaa», «CxeMa TposBICHHsS 3akoHa Xapau—BaiinOepray,
«/IBrKyIue Cuibl 3BOJIOLUNY, «DKOJOrMYecKas H30JIALUs MOMyIsSuil ceBaHCKoM (opemn», «['eorpaduueckas M30sA1Us JTUCTBEHHUIBI CUOMPCKONH U
JUCTBEHHUIBI aypcKoil», «IlomynsunoHHbIe BOJIHBI YHCIEHHOCTH XUIIHUKOB U KepTB», «Cxema AeUCTBHs €CTECTBEHHOTO 0TOOpa», «PopMbl OOpHOBI 3a
cymecTtsoBaHuey, «MHaycTpuanbHblil MenaHu3M», «oKuBble uckomnaeMbiey», «[IoKpoBUTENBCTBEHHAsT OKpacka >KMBOTHBIX», «lIpemympexparomas okpacka
KHUBOTHBIX», «®Pusnosnoruueckue anantanun», «lIpucrnocoOIeHHOCTh OpraHU3MOB U €€ OTHOCHTENbHOCTH», «Kpurepuu Buma», «Buabl-TBOHHHUKNY,
«CtpykTypa BHAa B mpupone», «CrocoOwsl BuaooOpaszoBanus», «l'eorpaduueckoe BHI000pa3oBaHHE TPEX BUIOB JaHIBIIIEHY, «IKOJIOTHYECKOE
BH1000pa3oBaHue BUAOB CHHHID, «[lomurmonabl pacteHnit», «KamycTHO-peeqHbIil THOPUTY.

Ob6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uydyesa MTHUIl U 3BEpeil ¢ MpuMepaMM pa3iIMyYHbIX HMPUCIOCOOJEHUH, uydena NTULl U
3Bepel pa3HbIX BUIOB, TepOapuul pacTeHHM OIM3KUX BUIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOaMHU.

JladopaTopHas pa6ora «BpIsiBIeHNE N3MEHUYMBOCTH y 0COOCH OJTHOTO BUIAY.

JlabopaTopnas padora «[IpucnocobieHuss OpraHu3MoB U X OTHOCUTEIbHAs 11€J1IeCO00Pa3HOCThY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB IO MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Boionus 1 eé pe3yJibTaThl

Metonsl u3ydeHus MakposBoironuu. [laneoHTonormdeckne MeTonapl u3ydeHus s3Boitouuu. Ilepexomubie GoOpMbI U (PUIOTEHETUYECKUE PSbI
OpraHU3MOB.

buoreorpaduueckue Meroapl uzyuenus spomonuu. CpapHeHue (Gpruopsl U (hayHbl MAaTEPUKOB B OCTPOBOB. bruoreorpaduyeckue odnactu 3emnu. Bunabi-
SH/IEMUKH U PEJIUKTBHI.

OMOpHOJIOTHUECKHE U CPAaBHUTEIBHO-MOP(OIOrMYECKHE METOJbl HM3Y4YEeHHUS SBOJIONMU. [ eHeTHYeCKMe MEXaHU3Mbl SBOJIIOLUU OHTOTEHEe3a H
MOSIBJICHUSI 3BOJIIOLMOHHBIX HOBHIECTB. ['OMOJIOTMYHBIE M aHAJIOTM4YHbIE OpraHel. PynnMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYISPHO -T€HETHUECKUE,
OMOXMMHUYECKUE U MAaTEMAaTHUYECKHE METO bl U3ydeHUs 3BotoLnu. ['oMonoruunbie reHsl. CoBpeMeHHBbIE METObI TIOCTPOEHUS (PUIOTEHETUYECKUX JIE PEBBEB.

XpOMOCOMHBIE MYyTaIlMH U 3BOJIFOLS TEHOMOB.



OO0mue 3aKkoHOMEpHOCTH (IIpaBWIIa) ABOMIONHH. [Ipunyun cmensvt @yuxyuti. HeoOpaTUMOCTh 3BONIONMHU. ANanTUBHAS paguaius. HepaBHOMEpHOCTh
TEMIIOB HBOJIIOLIUU.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkens.

Tabmuuer 1 cxembl: «DHUIOTEHETHYECKUH PsI JOMIAaIN», «APXEONTEPHUKC», «3Bepo3yOsie smepbl», «Crerouedansy, «Puanodpure», «CeMeHHBIE
NanopoTHUKN», «buoreorpaduyeckue 30Hb1 3emmm», «Jpeiid koHTHHEHTOBY, «PenukTh», «HavdanpHble cTaIuu SMOPHUOHATIBHOTO PAa3BHTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHbIE W AaHAJOTMYHbIE OpraHb», «PynuMeHTh», «ATaBU3MbDY, «XpPOMOCOMHBIE HAOOpPHI YE€IOBEKa M LIMMIMaH3e», «lJ1aBHBIE
HaIpaBJIEHUs SBOJIONUNY, «OO0IIME 3aKOHOMEPHOCTH 3BOJIIOLIHI.

O6opynoBaHue: KOJUIEKIIMM, TepOapuu, MYJSKH HMCKOMAEMBbIX OCTAaTKOB OPraHMW3MOB, MYJSDKM TOMOJIOTMYHBIX, aHAJOTHMYHBIX, PyIUMEHTapHBIX
OpPraHoOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxnenne u pa3BuTHe :KM3HU Ha 3emJie

HayuHble runoTe3sl NpouCcXoKASHHS KU3HU Ha 3emiie. AOMOreHes u naHcnepMus. /JJoHayuHble IpeACTaBIECHUS O 3apOKJICHUH KU3HU (KpeallMoOHU3M).
['Mnore3a NMOCTOAHHOIO camoO3apoXICHUS KU3HH M €€ omnposepkeHue omnbiTamu @. Pemnm, JI. Crnammannanu, JI. [lacrepa. IlpoumcxoxkeHue XU3HH H
acTpoOHOJIOTHSI.

OcHOBHBIE dTanbl HEOPraHWYECKOW »HBomronuu. I[lmanerapHas (Teosormyeckas) O3BOJIIONHUSA. XHUMHYECKas OJBOJIONUSA. AOWOTEHHBIM CHHTE3
opranuuyeckux BemiecTB u3 Heopranuueckux. OmbIT C. Mumepa u I'. IOpu. OOGpa3oBanue nonuMepoB u3 MoHoMmepoB. KoauepBaTtHas rumote3a A. U.
Omnapuna, runoTe3a nepBuvHoro OympoHa /[x. Xonaeitna, renernueckas runore3a I'. Mémnepa. Pu6osumsr (T. Uek) u runotesa «vupa PHK» V. I'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BO3HUKHOBEHHE TPOTOKIIETKH.

Ucropust 3emmm u meroapl e€ u3ydeHus. Vckomaemble opraHWdecKkne OCTaTKd. [ eoxpoHosorus u e€ meroapl. OTHOCUTENbHAS W aOCOJIFOTHAs
reoXpoHoJorus. ['eoxpoHonornyeckas mkaaa: 30Hbl, Ipbl, HEPUOJBL, STOXH.

HavanpHubie 3Tanel oprannyeckoid sBotonuu. [osiBiaeHre 1 5BOIONMS MePBhIX KIETOK. DBOIIONMS MeTa0on3Ma. BO3HUKHOBEHHE MTEPBBIX 3KOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJIOT MepBbIX Ha 3emiie coobmiecTB. CTpoMaTonuThl. [[pokapHoOThl U 3yKapHOTHI.

[Ipoucxoxaenue d3ykapuoT (cuMOMOreHe3). OBOJIIOLMOHHOE MPOUCXOXKICHHE BHUPYCOB. [IpoucxokIeHMEe MHOTOKIETOUHBIX OpPraHU3MOB.
Bo3HUKHOBEHME OCHOBHBIX IPYIIT MHOTOKJIETOYHBIX OPraHNU3MOB.

OcHOBHBIE ATalbl 3BOJIIOIMK BhICIIUX pacTeHuil. OCHOBHBIE apoMopdo3bl pacTeHuid. Beixosa pactenuii Ha cymry. [losBiieHHEe CIOPOBBIX pacTeHUN U
3aBoeBaHuEe UMHU cylind. CemeHHble pacTeHus. [IporcxoxaeHne IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Talbl HBOJIOLUU KUBOTHOrO Mupa. OcHOBHbIE apoMopdo3bl KUBOTHBIX. Benpackas ¢dayna. KemOpuiickuii B3pbIB — MOSIBICHHE
COBPEMEHHBIX TUNOB. [lepBbie XOp0BbIE KUBOTHBIE. JKU3Hb B BOJE. DBOMIOLKUS MMO3BOHOUYHBIX. [Ipoucxoxaenue ampubuii u pentmmid. [Ipoucxoxnenue
MieKonuTamux u ntull. [Ipunnun kiroueoro apomopdosza. OcBoeHne 6€Ccro3BOHOUYHBIME U TO3BOHOYHBIMU KMUBOTHBIMH CYIIIH.

Pazputue >xm3Hu Ha 3emile MO 3paM M MEpUoJaM: apxeil, MpoTepo30i, Maneo3oil, Me3030H, KaiHO30#. OOmas xapakTepUCTHKa KIMMara |
reoJIornyeckux npoueccos. [losBiaeHne 1 paclBeT XapakTepHbIX OPraHU3MOB. YTJIe00pa3oBaHHe: €ro YCIOBUS U BIMSHHUE HA T'a30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHHs — KOJIOTUYECKUE KPU3UCHI IIpOIIoro. IIpnyuHbl U cieacTBUs MacCOBBIX BoIMUpaHuil. COBPEMEHHBIN IKOJIOTHYECKUI KPU3HC,
ero ocooennoctu. [IpoGiema coxpaneHnus: OnopazHooOpasus Ha 3emie.

CoBpeMeHHas cucTeMa opranndeckoro Mupa. [IpuHnume! kaaccupukanuy opranu3mMoB. OCHOBHbBIE CUCTEMAaTHUECKUE TPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu



[Moptpetsr: @. Peau, JI. Cniannanuanu, JI. Ilactep, U. 1. Meunukos, A. 1. Onapun, x. Xonaeitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuuer u cxembl: «Cxema omnbita @. Peany», «Cxema omeita JI. Ilactepa mo u3ydeHHIo camo3apokIeHHs Ku3HI», «Cxema ombita C. Musepa, I
HOpw», «3JTambl HEOpraHUUYECKOW 3BOJIOLMI», «l eoXpoHOJOrHuecKas mkaita», «HauyanpHble STambl OpraHMYEcKOW HBOJIOIUN», «Cxema 00pa3oBaHUS
SYKapHOT MyTéM cumOuoreHesa», «Cucrema XuBOH Hpupoab», «CTpoeHue Bupyca», «ApomMopdo3bl pacTeHuit», «PuHmoduTh», «OIHOKIETOYHBIC
BOJIOpOCIN», «MHOTOKIETOYHbIE BoJOpocany, «Mxuy», «IlanoporHukny», «l'onocemeHnHble pacTeHus», «OpraHbl LIBETKOBBIX pacTeHUi», «CxeMa pa3BUTUS
KUBOTHOTO MHpPay, «ApomMopdo3sl )KHBOTHBIXY, «[Ipocreiimmey, «KumednomnonoctHbiey, «Ilnockue yepsu», «UneHucToHOTHE», «PBHIOBD), «36MHOBOHBICY,
«IIpecMmbikaroniuecs», «lItnnbsy, «Mnekonurarmomuey», «Pa3zBuTe )KU3HU B apXEHUCKO 3pe», «Pa3BuTHe KU3HU B IPOTEPO30MCKON 3per, «PasButHe Xnu3HuU B
Maje030MCKOM 3per», «Pa3BuTHE )KU3HU B ME3030UCKOM 3pey, «Pa3BuTHE )XU3HU B KaiTHO30MCKOM 3pe», «CoBpeMEeHHasi CUCTEMA OPTraHUYECKOT O MUPay.

Ob6opynoBaHue: repbdapuu pacTeHUH pa3IMYHBIX OTAENOB, KOJUIEKIMH HAaCEKOMBIX, BIIQ)XKHbIE IpernapaTbl XUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUIEKIIMM HUIJIOKOXKHX, CKEJeThl IMO3BOHOYHBIX >KMBOTHBIX, 4Uydyesla MNTULl W 3Bepell, KOJUIEKIMM OKaMEHEJNIOCTEH, IMOJIE3HBIX MCKOMAEMbIX, MYJSDKU
OpraHMYECKHUX OCTATKOB OPTaHNU3MOB.

Bupryanbnasa nadoparopuasi padora «MozaenupoBanue onbiToB Mmnepa—tOpu no u3ydeHnio abMOreHHOr0 CUHTE3a OPraHuYeCKUX COSAUHEHUN B
MIepBUYHOM aTMOocheper.

JlaGoparopHas padora «/3yueHne u OnMMcaHne UCKOMAeMbIX OCTATKOB JPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydueHne ocoOEHHOCTE CTPOCHUSI pAaCTEHUN Pa3HBIX OTAEIOB.

IIpakTnueckas padora «3ydyeHue ocoOEHHOCTEN CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxokaeHue 4eJI0BeKa — AaHTPONOreHe3

Pa3nens! u 3agaun aHTpONOJI0THU. METOABI AaHTPOIIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUM O TPOUCXOKICHUY YesioBeka. Penurno3neie Bo33peHusi. CoBpeMEHHbIE HAYYHbIE TEOPUH.

CxoncTBO 4enmoBeka ¢ JKMBOTHBIMH. CHCTEMAaTHYECKOE IOJIOKEHHUE 4YesoBeKa. CBHAETENbCTBA CXOACTBA YEIOBEKA C JKUBOTHBIMU: CPAaBHUTEJIBHO-
MopoJioruueckue, 3MOpuosoruuyeckue, (pU3N0I0ro-OMOXUMHUECKUe, MoBeAeHYeckne. OTINYMs YesloBeKa OT JKUBOTHBIX. [IpsAMOXOXAeHHE M KOMIIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJILHOM CUCTEMBI.

JBwxyue cuibl ((pakTopbl) aHTpororeHesa: Ouosioruueckue, couuanbHble. COOTHOIIEHHE OWOJIOTMYECKUX U COLMAIbHBIX (DakTOpoB B
aHTPOIIOTEHE3E.

OcHOBHBIE CTagUM aHTpoIOreHe3a. PaHHue uenoBekooOpa3zHble 00e3bsHBI (IIPOKOHCYJBI) U PaHHUE HMOHIMJBI — OOIIME MPEAKH YeI0BEKOOOpPa3HbIX
00e3bsiH U JIIOJed. ABCTPAJIONUTEKH — JBYHOTHE INpenku Jrojaed. YenoBeK yMmelnbli, nepBble U3rOTOBICHUS Opyaui Tpyda. YeraoBek NpsMOXOISIIUN U
NepBbII BBIXOJ JitoJel 3a npeaensl Adpuku. Yenosek reiifenboeprckuii — oOmuil Npejok HeaHAepTalbCKOro YelloOBeKa M YeloBeKa pasyMHoro. YenoBek
HEaHACPTAIbCKUM KaK BHJ JIIOJEH XOJOJHOIO KJIMMara. YenoBeK pa3yMHbIH COBPEMEHHOIO THIIA, JEHHCOBCKHM YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a
npenenamu A¢ppuku. [laneorenerrka u najneoreHoOMHKa.

DOBoIOLUS COBPEMEHHOTO uesoBeka. EcTecTBeHHBI O0TOOp B MOMYNALHMAX yeloBeKa. MyTalMOHHBIA mporecc u noaumopdusm. IomynsiuoHnHbe
BOJIHBI, Apeii] reHoB, MUrpaus U «3¢pHEKT OCHOBATEIS» B MOMYJISALUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacbl. [lonstue o pace. bonbiime pacel: eBpormeouaHas (eBpa3uiickas), aBCTpalO-HErpOMaHAs (SKBATOpHAlIbHAs), MOHIOJOUIHAS
(a3marcko-aMepuKaHcKkas). Bpemss m myTH pacceneHus uenoBeka IO IulaHeTe. EQMHCTBO dYenmoBedeckux pac. HayuHast HeCOCTOATENBHOCTb pacHu3Ma.
[Tpucnoco6aeHHOCTh 4YeJI0BEeKa K pa3HbIM YCIOBUSIM OKpyXaromieil cpensl. BnmsHue reorpaduueckoil cpeipl M Apeiida reHOB Ha MOPQOIOTHIO U
(U3MOJIOTHIO YeIoBEKa.



MeXaucuuIUIMHAPHBIE METOIBI B (hM3n4ecKoi (OMOJIOTHYECKO) aHTPOOJIOTHH. DBOJIOIMOHHAS AHTPOIIOJIOTHS U MTAJICOAHTPOTIONIOTHS YEIIOBEUECKU X
nomyssiuil. buoconuaneHeie Uccae10BaHUS IPUPOIBI YeloBeKa. MccnenoBanue KOBOIOMUHONOIOIHUECKOTO U COLIMAILHOTO B YEIOBEKE.

JdeMoHcTpanuu

IToptpersr: Y. Hapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer 1 cxembl: «MeToabl aHTPOMOJOTHNY, «[ OJIOBHOW MO3r dYenoBekay, «YemoBekooOpas3Hble 00e3bsHBI», «CKeleT 4YeloBeKa W CKeleT
muMnanse», «PyauMeHTsl U ataBU3Mbl», «/BUXKYIIME CHIIBI aHTPOIIOTEHE3a», « DBOJIIOLMOHHOE JIPEBO YEJIOBEKa», «ABCTPATIONUTEK», «HEIOBEK YM ENIbIiiy,
«Yenosek npaMoxoisamuii», «Jlenucockuil yenoBexk» «Heannepranbipl», «KpomanboHb», «Ilpenku yenoBekay, «ITallbl IBOJIOLUM YeloBeKay, «Packl
YeJIOBEKay.

O6opynoBaHue: MYJISKH OKaMEHEJIOCTel, NpPEeAMETOB MaTepHalbHOM KylIbTYpbl MPEAKOB YEIOBEKa, penpoaykuuu (dortorpaduu) KapTUH C
MUQOJIOTUUECKUMU U OUOJCHCKUMU CIOK€TaMH TPOMCXOXKICHHS ueoBeka, (oTorpadmy HaXO0JOK HMCKOMAEMBIX OCTATKOB YEJOBEKa, CKEJET 4YesIoBEeKa,
MOJIeJIb Yeperna YeJIoBeKa U Yepena MMMIIaH3€, MOJIENIb KUCTH YeJIOBEKa U KUCTH IIMMIIaH3€, MOJIENIH TOpca IMPEJKOB YeIOBEKa.

JladopaTopHas padora «/3ydeHne 0coOEHHOCTEN CTPOCHHS CKEJIeTa YeJI0BEKa, CBSI3aHHBIX C MPSMOXOXKICHHEM).

IIpakTHyeckas padora «/3yueHne HKOJIOTHYECKHUX aJANTALMN YEITOBEKA.

Tema 6. IkoJ10rUsi — HAYKA 0 B3AaUMOOTHOLIEHUSIX OPraHNU3MOB U HAIOPraHM3MEHHBbIX CUCTEM € OKPY:Kalollei cpeaou

3apokaeHue u pazButhe dkoyioruu B Tpyaax A. I'ym6onsara, K. @. Pynse, H. A. Ceseprioa, O. I'ekkens, A. Teacnu, B. H. Cykauésa. Paznensr u
3a/1a4uM SK0JI0ruH. CBS3b SKOJIOTHH C JPYTUMU HAyKaMH.

Mertonel sxonoruu. [loneBblie HaOmOAEHMS. DKCIIEPUMEHTBI B 3KOJIOTUU: MPHUPOAHBIE U JabopaTtopHble. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT
OKPYXaIOIIEeH CpeIbl: TOKATbHBIN, pErHOHAIBHBIN U TJI00ATBHBIH.

3HayeHHUE SKOJOTMYECKUX 3HAHWUU NJI 4YeJOBEKAa. DKOJOTHMYECKOE MHPOBO33PEHHE KaK OCHOBA CBSI3€H 4esloBe4YeCTBa ¢ Mpupoaoi. GopmMupoBaHHe
9KOJIOTHYECKOU KYJIBTYPBI M 3KOJIOTHYECKON TPaMOTHOCTH HACETICHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymGonbar, K. @. Pynse, H. A. Ceseprios, . I'ekkens, A. Tenciu, B. H. Cykaués.

Tabmuis! u cxembl: «Paznensl 3xooTun», «MeToabl IKOJIOTUNY, «CXxeMa MOHUTOPUHIa OKPYKAIOLIEH CPeIbD».

JlaGoparopHas padora «/3yueHue MeToJ0B HIKOJIOTMUYECKUX UCCIETOBAHUIN.

Tema 7. Opranusmbl U cpeaa 00MTaHUS

Okonoruueckne (akToppl M 3aKOHOMEPHOCTH uX JeiicTBus. Knaccudukamuss 5KOJOrHYecKux (akTopoB: aOMOTHYECKHE, OHOTHYECKHE,
anTponoreHHsle. OOIIMEe 3aKOHOMEPHOCTU JAeWCTBUS 3Kojoruueckux (akropos. [Ipasmino munumyma (K. mpenrens, HO. JIubux). TomepaHTHOCTS.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue paktopbl. CBET Kak sKoIornueckuit pakrop. JleiicTBre pa3HbIX y4aCTKOB COJTHEYHOTO CIEKTpa HAa OPraHU3Mbl. DKOJIOTHUYECKUE TPYIIIBI
pacTeHUi U KUBOTHBIX MO OTHOIIEHUIO K cBeTy. CUTHanbHas poJib cBeTa. POTONEPUOAN3M.

Temnepatypa kak skojorudeckuii akrop. JlelictBue TemmnepaTypbl Ha Opranu3Mbl. [loHKUIOTEpMHBIE B TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBI €
U CTCHOTEPMHBIE OPraHU3MBI.

BrnaxsocTh kak axonorudeckuit hakrop. [Ipucnocodbnenus pacrenuil k moaaep:kanuto BogHoro 6ananca. Knaccudukaius pacTeHUi IO OTHOLIEHUIO K
Boze. [IpucnocoGieHus )KUBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXHUMA.



Cpensl oOMTaHUST OPraHU3MOB: BOJHAsI, HA3€MHO-BO3JIYyIIHAs, MIOYBEHHAs, TNIyOMHHAs TOJIOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3NKO-XUMHUUECKUE
0Cc0OEHHOCTH cpell 00UTaHusl opraHu3MoB. IIpucrnocoOnenust OpraHu3MOB K KH3HH B Pa3HBIX CPEaax.

buonornyeckue putMel. Bueninue u BHyTpeHHUE pUuTMBL. CyTOYHBIE M TOJUYHbIE pUTMBI. [Ipucoco6IeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM
YCIOBHM KU3HH.

XKuznennsie popmer opranusmos. [lonsTre o xuzneHHON Gopme. KuzHeHHbIE POPMBI pacTeHUIl: AepPEeBhs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHUE
TpPaBbl, OJHOJIETHHE TPaBbl. JKu3HeHHBIE (HOPMBI )KUBOTHBIX: THPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTH. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HU.

buotnueckue ¢axTopsl. Buasl OHOTHYECKHMX B3aUMOJCHCTBUI: KOHKYPEHIIWS, XHIIHUYECTBO, CHMOMO3 M ero ¢opmsbl. [lapasutusMm, koomepanusi,
MYTyaji3M, KOMMEHCAIH3M (KBapTUPAHTCTBO, HaxieOHMUecTBO). HeTpoduueckue B3ammoneiicTBus (Tommueckue, dopuueckue, dpadbpuueckue). 3HaYCHHE
OMOTHUYECKUX B3aMMOJCHCTBHM JUIsl CYILIECTBOBAHUS OPraHU3MOB B cpesie oouTanus. [IpuHIINMIT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdeMoHcTpanuu

Tabnuis! 1 cxeMmbl: «Kojorudyeckue GaxTopsl», «CBETOBOM CIEKTP», « IKOJIOTMUYECKHUE TPYIIIbI )KMBOTHBIX 110 OTHOIIEHHIO K CBETY», « T eMI0KpOBHBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE XMBOTHBIE», «DU3HOJIOrMUECKHUE aJanTally >KMBOTHBIX», «Cpenpl oOMTaHMsS OpraHu3MoBy», «buojormueckue puTMbD»,
«Kuznennsie (opMmbl pacteHuit», «KusHeHHbIe (HOPMBI )KMBOTHBIX», «DKOCUCTEMA IIMPOKOJIUCTBEHHOIO Jeca», «KocucTeMa XBOMHOTO jeca», «Llemu
MATaHUsS, «XUIMHTIECTBOY, «[lapazutuszmy», «Konkypenmus», «Cumomosy», «KoMmmeHcanmzmy.

ObopynoBanue: repOapuu pacTeHUN M KUBOTHBIX, MPUCIIOCOOJICHHBIX K BIMSHHUIO PA3IMYHBIX IKOJOTHYECKUX (hAKTOpPOB, TepOapUu CBETOIIOOMBHIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PAaCTEHUI, CBETOJIIOOMBBIE, TEHENIOOWBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pACTE€HHUs, TepOapuul M KOJUIEKIIMH
TETUTOTIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHHM, Yydesa MTUIl U 3BepeH, repOapuu pacTeHU, OTHOCIIIMXCSA K THrpoduTtam, KcepoduTam,
Me30(puTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUIEKIIUH KUBOTHBIX, OOUTAIONINX B Pa3HBIX CpeAax, TepOapuu U KOJUIEKIUU PACTEHUH U KU BOTHBIX,
oOnajaromux 4YepTaMHu MPUCHOCOOIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBHUM KM3HHM, repObapu M KOJUIEKIMH PACTEHUN U KUBOTHBIX Pa3IMUYHBIX
KU3HEHHBIX (OPM, KOJIJIEKIIUH KUBOTHBIX, YYACTBYIOIIUX B PA3IUYHBIX OMOTHUECKUX B3aUMOIECUCTBUSX.

JladopaTopHas pa6ora «BrisBiIeHE TPUCTIOCOOICHUI OPraHU3MOB K BIIMSIHHIO CBETAY.

JladopaTopHas pa6ora «BrisBiIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIIMSIHHIO TEMIIEPATYPHD».

JladopaTopHas pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 PAa3HBIX MECT OOUTAHUS.

Tema 8. IkoJ10rUsi BUI0B U MOIMYJIS LU

DKOJIOTHYECKHE XapaKTepucTuku nomynsuud. [lomymsmus kak Ouojormyeckas cuctema. Pojib HEOJTHOPOAHOCTH Cpelibl, ¢u3nyYecKux OapbepoB U
0COOEHHOCTEH OMOJIOTUN BUJIOB B (POPMUPOBAHUY MPOCTPAHCTBEHHOM CTPYKTYphI monysiiuii. OCHOBHbBIE TIOKA3aTeNX MOMYISALUUN: YUCIEHHOCTb, IIJIOTHOCTD,
BO3PACTHAS U MOJIOBAsi CTPYKTYPA, POKAAEMOCTb, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIUSL.

DKoJlorryeckas CTpykrypa nomyisiuuu. OIeHKa 4YHCICHHOCTHM Nomyisinuu. JlMHamuka nonyiasiuuu v €€ peryisuus. buoTudeckuil moTeHuan
nonyasiuud. MojaenupoBaHue JMHAMUKY NOMyisiuu. KpuBble pocta 4MCIEHHOCTH nonyiasiuuu. KpuBbie BBKMBaHUA. Perynsius 4ucieHHOCTH HOIYJISIU:
poJib PaKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTHYECKUE cTpaTeruu BuaoB (I- u K-ctparerun).

[Tonsitre 00 skonoruveckoi Huie Buaa. Mectooburanue. MuoromepHas Mojens skonoruyeckoitaumm/x. M. Xarunncona. Pasmepsr sxonornyecko
Huiu. [loTeHnunanbHas 1 peaau3oBaHHas HUILIN.

Bun xak cucrema nomnynsuuii. Apeans! BUIOB. BUIbl M UX )KU3HEHHBIE CTPATETMH. DKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEAEHUS U MUIPALMi )KMBOTHBIX. bruosiornyecknue MHBa3uy 4y KEpOJHbBIX BUJIOB.

JdeMoHcTpanuu



IToptper: [Ix. 1. XarunHCOH.

Tabmuupel M cxeMmbl: «IKOJOTHUECKHE XapaKTePUCTUKU mMomymsauuny, «llpocTpaHcTBeHHas CTpykTypa mnonyimsiuum», «BospacTHeie mnupamusi
NOMyJSIUM», «CKOpPOCTh 3aceeHusl IOBEPXHOCTH 3EMIIM pa3IMuHbIMU OopraHuzMamm», «Mogjenb 3konoruueckoid Humu k. Y. XaruuHconay.

O6opynoBanue: repOapuu pacTeHUN, KOJIJICKIIUU KUBOTHBIX.

JlagopaTopHasi padota «[IpucnocobieHus: CeMsiH paCTCHHIA K PacCeICHUIO.

Tema 9. Dxoji0rns coo61eCTB. IKOJIOTHYeCKHE CHCTEMBbI.

Coo0miecTBa opranu3MoB. bruoreHnos u ero crpykrypa. CBsizu MeX1y OpraHU3MaMu B OMOIICHO3E.

Okocucrema Kak oTkpeitas cuctema (A. [[x. Tencnun). @yHKuMOHaNbHbIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOJYLIEHThI, KOHCYMEHTBI, PEIYLIE€HTHI.
Tpoduueckue ypoau. Tpoduueckue nenu u cetu. Abuotudeckue 0J0Kku skocucteM. [1ouBsl U bl B 3KocucTeMaX. KpyroBopoT BelecTB M MOTOK YHEPTUU
B DKOCHCTEME.

OcHoBHbIE TIOKa3aTeNn FKOCUCcTEMbI. broMacca v mpoayKiusi. K0JIOTHYECKUEe TUPaMUIbl Yucesl, OnomMacchl U SHEPTUu.

Junamurxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @nykmyayuu. HampaBieHHblE 3aKOHOMEPHbBIE CMEHBI COOOIIECTB — CYKLECCHH.
[lepBuuHbIE U BTOPUYHBIE CYKIIECCUU M UX MPUYHMHBI. AHTPOIIOT€HHbIE BO3JEICTBUS Ha cykueccuu. KinmumakcHoe coobmiectBo. buopaznooOpasue u noiaHoTta
KpYroBOpOTa BEILECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. DKOocUCmeMbl 03Ep U peK. IKocucmemvl MOpeli U OKeaHos. IKocucmemsl MYHOp, 1eco8, Cmeneti, NyCMmbltb.

AHTpPOIOTEHHBIE SKOCUCTEMBI. Arpo3KocucTeMa. ArpolieHo3. Paznminuns Mexay aHTpOTIOT€HHBIMU U IPUPOAHBIMU IKOCHCTEMaMHU.

Ypboskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozackas ¢iopa u (payna. CuHaHTpomHu3amus ropoJckoi ¢dayasl. bromornyeckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

3akoHOMEpPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aWMOJICHCTBUI OPraHU3MOB B 3KOCHCTeMaX. Poab kackaonozo sghgexma u 6udos-30uguxamopos
(kntouesbix 6u008) 8 QyHKYUOHUposanuu sKkocucmem. llepeHOC PHEPrHMH M BEIIECTB MEXIYy CMEXKHBIMU SKOCHUCTEMAaMH. YCTONYMBOCTH OpPraHHU3MOB,
MOMYJISILIUIM U SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOMOTEHHBIX BO3ACHCTBUA.

Mexanuzmvl 8030elicmsus 3a2psA3sHeHUll PA3HbIX MUNO08 HA CYOOP2AHUSMEHHOM, OP2aAHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbL
9KOJI02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmaus. MeTo10JIOTHs MOHUTOPHUHIA €CTECTBEHHBIX U aHTPOTIOT'€HHBIX HIKOCHUCTEM.

JdemoHcTpauuu

[Toptper: A. [Ix. Tencnu.

Tabnuips! u cxembl: «CTpykTypa OUOIIEHO3a», « DKOCHUCTEMA IUPOKOIUCTBEHHOTO Jiecay, «DKOCHCTeMa XBOMHOTO jecay, «DyHKIMOHAIBHBIE TPYIIIHI
OpraHu3MoB B 3Kocucteme», «KpyroBopor BemiecTB B 3kocuctemey, «llemu nutanus (mactOWIIHas, NETpUTHAsA)», «IKOJOTHYECKas MUpaMUIa YHUCEN»,
«DKoJIOTHYECKasl MHUpaMuia OMOMacchl», « IKOJOTHUecKas mupamuia sHepruny», «O0pasoanue 6onotay, «llepBuunas cykueccus», «BoccraHoBieHue jieca
roclie moxkapay, « JKocucTeMa 03epay, «ArporueHos3», «KpyroBopoT BeliecTB ¥ HOTOK SHEPTHH B arporieHo3e», «lIpumepsl ypOosakocucTemy.

Ob6opynoBanue: repbapuu pacTeHHM, KOJUIEKIIMH HACEKOMBIX, Uydena MTUIl U 3Bepel, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUI, aKBapUyM
KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnuyeckas padora «3yyenue u onucanue ypoo3KOCHUCTEMBD».

JlabopaTopnas pa6ora «/3ydeHue pazHooOpa3usi MENKUX MOYBEHHBIX YWICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

JKCKypeust «IKCKypcHs B THIIMYHBIN OMoreoleHos3 (B 1y0paBy, Oepe3HsK, eIbHUK, Ha CyXOOJIbHBIN UM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WM B TEIIIMYHOE X03SHCTBO)».



Tema 10. Buocdepa — rinodanpHas 3kocucremMa

buocdepa — obmennanerapHas 0001049ka 3eMiIH, T/Ie CYIIECTBYET WIIM CYIIECTBOBaJa KWM3Hb. PazButue mpencraBiieHuid o omochepe B Tpymax .
3tocca. Yuernne B. U. Bepaanckoro o 6uocdepe. Obmactu 6nochepst u e€ coctas. JKupoe BemecTBo 6uochepsl 1 ero pyHKIUN.

3akoHOMEpHOCTH cyiiecTBoBaHus Ouocdepbl. OcoOeHHOCTH Ouocdepbl Kak MIOO0aNbHON 3KocucTeMbl. JlnHammuueckoe paBHOBecue B Ouocdepe.
KpyroBopoTs! BemecTB 1 OMOTEOXMMHYECKHE IUKIIBI (Yriiepoa, a3oTa). PUTMUYHOCTE siBIeHUH B OHocdepe.

3onanbHOCTh OMOcheprl. [lonsitue o Ouome. OCHOBHBIE OMOMBI CYIIM: TYHJpa, XBOWHBIE Jieca, CMEUIAHHBIE W IIMPOKOJMCTBEHHBIC JieCca, CTEIH,
CaBaHHBI, MyCTBIHU, TPOITUICCKHE JIECa, BEICOKOTOPhs. KiMMar, pacTUTEIBHBIN ¥ )KUBOTHBIH MUpP OMOMOB CYIIIH.

Crpykrypa 1 QYHKIUS )KUBBIX CHCTEM, OLIEHKA WX PECYPCHOTO MOTECHIHAIA U OMoCc(epHBIX ) YHKITHH.

JdeMoHcTpanuu

[Toptpertsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmuup! u cxembl: «I'eochepsr 3emn», «KpyroBopot azota B npupoie», «KpyroBopot yriepoaa B mpupoje», «KpyroBopot kuciaopoaa B Ipupoae»,
«KpyroBopotr BOmel B mpupone», «OcHOBHbIe OuoMbl cymuny», «Knumatudyeckue mosica 3emnmn», «TyHnmpa», «Taiiray, «CmemaHHBIN Jecy,
«[IInpokosucTBeHHBbIN Jecy», «CTenby, «CaBanHay, «[lycTeiHgy, « Tponudecknii gecy.

O6opynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH JKUBOTHBIX.

Tema 11. YesroBek M OKpy:KaoIas cpeaa

DKOJIOTHYECKHE KPU3UCHI M WX NMPUUYWHBI. Bo3neiicTBue denmoBeka Ha Ouocdepy. 3arpsisHeHHE BO3AYITHOUM cpenbl. OxpaHa BO3ayxa. 3arpsi3HEHHE
BOJIHOM cpenbl. OxpaHa BOJIHBIX pecypcoB. Pa3pyienue noussl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue kiuMmara.

AHTpOIIOT€HHOE BO3JCHCTBUE HA PACTUTENBHBIA M KUBOTHBIM Mup. OXxpaHa pacTUTEIBHOTO W KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIMBI OXPaHbI
npuposl. Kpacasie kauru. Oco6o oxpansemsie npupoaabie Tepputopuu (OOIIT). Boranndeckue cambl U 300JI0TMYECKUE TTAPKH.

OcCHOBHbBIE MPHUHIMIIBI YCTOMYMBOTIO Pa3BUTHUSI YEIOBEUYECTBA U MPUPOAbl. PanmoHambHOE MNPUPOJONOIb30BAaHUE M COXpaHEHUE OHOJOrMYecKOro
paznooOpazust 3emiu. OOmIKe 3aKOHOMEPHOCTH TJIO0ANbHBIX HKOJIOTMYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3UCAa M €ro BEpOSITHHIC
MIOCJIEJICTBUSL.

Pa3BuTHe MeTO/0B MOHHUTOPUHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX HpoueccoB. Cucmemmuvie ucciedosauus nepexooa K pecypcocbepezarowjeli u
KOHKYPEHmMOCnocobHoll danepeemuke. buonocuueckoe pasnoodpasue u buopecypcol. HayuonanvHule uHghopmayuoHusie cucmemvl, obecnevusaouue 00Cmyn K
uHghopmayuu no COCMOAHUI OMOEIbHbLIX 8U008 U 3Kkocucmem. OCHOBbL 3KOpeabUIUMAYUU IKOCUCHEM U CNOCo0008 00pbObL ¢ OUONOBPEINCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHwvIX IKOCUCTNEM.

JdeMoHcTpanun

Tabnuis! 1 cxeMbl: «3arpsi3HeHue atMocdepbl», «3arpsa3HeHue ruapochepsny, «3arpsasHerue nousby, «llapaukossiii apdexT», «Ocobo oxpaHsemMble
MIPUPOIHBIE TEPPUTOPUMY», «MOJIENH YIIPaBIIEMOTO MUPaY.

O6opynosanue: GoTorpaduu OXpaHsIeMbIX pacTeHUI 1 )KUBOTHBIX KpacHoii kauru Poccuiickoit @enepannu, KpacHoi KHUTH perroHa.
INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOTI'PAMMBI 110 BUOJIOI'A HA YPOBHE CPE/JHEI'O OBLIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYAIONIMMHKCS IPOrPaMM CpPETHEro OOImero oO0pa3oBaHMs: JUYHOCTHEIC,
METaIpeMETHBIE U MPEIMETHBIE.

B cTpykType NHYHOCTHBIX pPE3yJbTaTOB OCBOCHHUS MPOTPAMMBI IO OHOJOTHH BBIJCICHBI CIEAYIONINE COCTaBISIONINE: OCO3HAHWE OOYUYaIONTUMUCS
POCCUICKON TPaKIaHCKOM HMICHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOTIPEICICHUIO, Hanudue mMomugayuu K oOydeHHUIO
OUOJIOTHH, YeleHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHHH JUYHOCTH Ha OCHOBE KIIIOYEBBIX IICHHOCTEH W HMCTOPUYECKUX TPAJAWIUN pPa3BHTHUS
OMOJIOTUYECKOTO 3HAHHS, 20MOBHOCMb U CNOCOOHOCMb OOYJAIOIINXCSl PYKOBOJICTBOBATHCS B CBOCH NIESATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH,
NPUCYLIUMH CHUCTEME OHMOJIOTUYECKOTO OOpa30BaHUA, HAIUUUe NPABOCO3ZHAHUA DKOJOTUYECKON KYIBTYpPBI, CHOCOOHOCMU CMagums TEIH U CTPOUTH
KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTPaAMMBbI IO OMOJIOTHH JOCTUTAIOTCS B €IMHCTBE YUeOHOW U BOCITUTATEIBHOU ACSITEIIBHOCTA B COOTBETCTBUU C
TPAIUITUOHHBIMH POCCUMCKUMHU COLMOKYJIBTYPHBIMHU, UCTOPHUUYECKUMU M JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHSITHIMU B OOIECTBE IMpaBUJIaMU H
HOpPMaMHU TOBEJCHHUS M CIOCOOCTBYIOT TpOIlECCaM CaMOTIO3HAHUS, CAMOBOCIUTAHMS W CaMOPA3BUTHUS, PA3BUTHUsI BHYTPEHHEH MO3WIMU JIMYHOCTH,
MaTpUOTH3Ma M YBOXKEHUS K 3aKOHY W TMPABOIMOPSAKY, YEJIOBEKY Tpylda MU CTaplieMy IOKOJEHHIO0, B3aMMHOTO YBaKEHUS, OEpPEKHOTO OTHOIIECHUS K
KyJAbTYPHOMY HACJEIUIO U TPAAUIMSIM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoi Denepannu, NpupoJie U OKPYKarollen cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUA YyuyeOHoro mnpeamera «buosorus» JODKHBI OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJCTBOBAThCS CHOPMHUPOBAHHOW BHYTPEHHEH TMO3WIMEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO OOIIECTBA, pacIIUPEHNEe KU3HEHHOTO OIBITA W OMBITA ACSITEIHPHOCTH B MPOIIECCe peaTH3alluu
OCHOBHBIX HaIlpaBJIEHUI BOCIUTATEIBHON JEATEIbHOCTH, B TOM YUCIIE B YACTH:

1)rpaxaanckoro BOCIMTAHUS:

c(OpMHUPOBAHHOCTh IPAKIAHCKOM MO3ULIMU 00yJaIOUIerocsi Kak akTUBHOT'O U OTBETCTBEHHOTO YJI€HA POCCUICKOT0 OOIIEeCTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH NEATEIBHOCTH MPH CO3JAaHUM yYEOHBIX MPOEKTOB, PEUICHUN yYeOHBIX U MO3HABATEIbHBIX 3a/1a4, BBITIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIpPENEsITh COOCTBEHHYIO MO3UIIUIO IO OTHOUIECHUIO K SBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHSATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JEHCTBUSX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aUMOJEWUCTBUS JIIOJIEH C pa3HbIMU YOKICHHUSIMH, KYJIbTYPHBIMHU
LIEHHOCTSIMU U COLMAJIbHBIM IOJI0KEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B MPOIECCE COBMECTHOIO BBIMOJHEHHUS Y4€OHBIX, [MO3HABATEIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXKHUTEIHHOTO
OTHOIICHUS K MHEHHUIO OTIMOHEHTOB MPHU 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJICPKAHUS;

TFOTOBHOCTb K TYMAHUTAPHOU U BOJOHTEPCKON IEATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKOM IPaXKJAHCKOW UJICHTUYHOCTH, TAaTPUOTH3MA, YBAXKEHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Tiepen PoanHoi,
TOpPJOCTH 32 CBOM Kpai, cBOt0 PoMHYy, CBOH S3BIK U KYJIBTYPY, IPOIUIOE U HACTOSIIIEe MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOTHOMY HACIEANIO U TaMATHUKAM IPUPOIbI, JOCTUKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHICKUX yYEHBIX B CTAHOBIIEHHWE M PAa3BUTHE OMOJIOTHH, MOHMMAHMS 3HAYEHHUS OWMOJIOTUU B MO3HAHUU 3aKOHOB
MIPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeiHast yoexx IEHHOCTh, TOTOBHOCTh K CIIY>KEHHIO U 3auTe OTedyecTBa, OTBETCTBEHHOCTh 32 €T0 CYyAb0Y;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUICKOTO HApO/1a;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TIOBEJICHUS;

CIOCOOHOCTh OIICHUBATH CUTYAIIUIO ¥ IPUHUMATh OCO3HAHHBIC PEHICHUS, OPUEHTHPYSICh HA MOPAIBHO -HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM, CO3/IaHHUI0 CEMbH HA OCHOBE OCO3HAHHOI'O NMPUHSATHS LIEHHOCTEH CEMEMHON U3HU B COOTBETCTBUU C
TpaguuusMu Hapoaos Pocenu;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIOUasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEH Uif;

MMOHMMAaHKE SYMOLIMOHAIBHOTO BO3EHCTBUS AKUBOM NMPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHUIO B Pa3HbIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISTH Kaue€CTBA TBOPUYECKON JIMUHOCTH;

5) ¢pusznueckoro BocnuTaHus, GopMUPOBAHUSA KYJIbTYPbI 310POBbS H IMOLHOHAJBLHOIO 0JIATONOJIYYHA:

MOHUMAaHWEe M peanusalus 370poBoro M 0Oe3omacHOro obOpasza JKHU3HM (3I0pOBOE€ NHTAaHHUE, COONIOACHHWE TUTHMEHHYECKUX MPaBUI U HOPM,
cOaJaHCUPOBAHHBIA PEXHUM 3aHATHH M OTAbIXA, peryispHas (u3nueckas aKTHUBHOCTbH), OEpeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHHS K
coOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MMOHUMAaHKEe EHHOCTH MPAaBUJI MHAWBH/IyaIbHOTO U KOJUIEKTUBHOIO O€30MaCHOTO MOBEACHUS B CUTYAIUIX, YIPOKAIOIINX 30POBBIO U KU3HHU JIIOJIE I

OCO3HAHHE MOCIEACTBUIA U HEMPUATHUS BPEIHBIX NPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB, KYpEHHS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIIO0HE;

TOTOBHOCTh K AQKTHUBHOW JI€ATEJBHOCTH TEXHOJOTHYECKOM M COIMAIbHOM HANpaBiIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH U
CaMOCTOSITEJIBHO BBIIIOJIHATH TAKYIO JIEATEIIbHOCTD;

UHTEPEC K Pa3IMyHBIM cdepaM NpoQeccHOHATBHON JesITeNbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP Oyayliel mpodeccuu M peaan3oBbIBATh
cOOCTBEHHBIC KU3HEHHbBIEC TIJIaHBbI;

TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCIUTAHUS:

9KOJIOTHYECKH 11e71ec000pa3HOe OTHOIICHHE K MIPUPOIE KaK HCTOYHHKY )KM3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTMUYECKON KyIbTYpbl: MPUOOPETEHHE OMbITA IJIAHHUPOBAHHS TMOCTYNKOB U OIICHKHM WX BO3MOXKHBIX IMOCIEICTBUN IS
OKpYXaIoLlEel Cpebl;

OCO3HAaHHKE TTI00aIbHOTO XapaKkTepa SKOJIOTHUYECKUX MPOOIeM U IMMyTel UX pelIeHHUs,;

CIOCOOHOCTh HCHOJB30BaTh NMPHOOpETaeMble NMPU HW3YYEeHUM OWOJIOTMU 3HAHUS U YMEHHUs NpPHU PELIeHUH NpoOJeM, CBA3aHHBIX C pallMOHAIbHBIM
IIPUPOJIOTIOIIL30BaHKUEM (COOI0IEHUE TPaBUII TOBECHHS B IIPUPO/IE, HAMIPABJIEHHBIX HA COXpAaHEHNE PABHOBECHSI B 9KOCHCTEMaX, OXpaHy BUI0B, IKOCUCTEM,
ouochepsi);

aKTHUBHOE HENpUATHE ICWCTBUH, NMPUHOCSIIUX Bpell OKPYKAIOIIed MPUPOIHON Cpeiie, YMEHUE MPOTHO3MPOBATH HEOIAroNpHUsTHBIE SKOJOTHYECKHE
MOCJIECTBUS NPEANPUHUMAEMBIX AEHCTBUN U NIPEAOTBpAIaTh UX;



HaJIMYUE€ pPa3BUTOTO SKOJOIMUYECKOTO MBIIIJIEHHS, 3KOJOTMYECKOW KyJIbTYpbl, OIBITA JEATEIBHOCTH SKOJOIMYECKON HaIPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSI UMM B II03HABATEIbHONM, KOMMYHUKATUBHONW M COLMAIbHONW IPAKTHKE, FOTOBHOCTH K YYAaCTHUIO B INPAKTUYECKOW IESATEIBHOCTH
9KOJIOTMYECKOW HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha
JMaJIoTe KyJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYIbTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SA3bIKOBOM U YMTATEIBCKOM KyJIbTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS MEX Ty JIIOAbMH U [MO3HAHUS MUDA;

MOHMMaHHUE CenM(pUKN OHOJIOTHM KaK HayKd, OCO3HaHHS e€ posd B (OPMHUPOBAHUU PAIIMOHAIBHOIO HAYYHOTO MBINUICHHUS, CO3/aHUH IIETIOCTHOTO
MpeJICTaBIeHHs] 00 OKpYXKAloIleM MHUpE KaK O €AMHCTBE IMPHUPOJIbI, YEJIOBEKa M 00IECTBa, B MO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEN U pelIeHUH MpodiieM
COXpPaHEHHUs MIPUPOJHOTO PABHOBECHUS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHOM LMBWJIM3ALMU: OOECIeYeHUss HOBOTO YPOBHS PAa3BUTHS MEIUIMHBI, CO3JaHHE
MEPCTIEKTUBHBIX OMOTEXHOJIOTHIA, CHOCOOHBIX pEeIIaTh PECypCHbIE MPOOIEMbI Pa3BUTHS YEJIOBEUECTBA, MIOMCKA MTyTEeH BBIX0A U3 TNI00ATbHBIX KO JIOTUYECKUX
npoOsieM u obecniedueHus rnepexo/ia K ycToi4uBOMY pa3BUTHIO, PAllIOHATBLHOMY UCIIOIb30BaHUIO TPUPOIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHIAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYEHHUH OHOJIOTMUECKUX 3HAHUW B IEJIAX TOBBIIIEHUS OOIIEeH KyJIbTyphbl, €CTECTBEHHO-HAYyYHON TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (GYHKIHOHAIBHON T'PaMOTHOCTH oOyuaromuxcs, GopmMupyeMoit Ipyu U3y4eHuH OUOJIOTUH;

MIOHMMaHHUE CYIIIHOCTH METOJOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JUIS aHAlIU3a U
OOBSICHEHUS ABJICHUN OKPYXKAIOLIET0 MUpPA U MPOUCXOAIINX B HEM MU3MEHEHUH, YMEHHE JlelaTh 0O0CHOBAHHbIE 3aKJIIOUYEHUSI HA OCHOBE Hay4HBIX (DaKTOB U
UMEIOIIUXCS JAHHBIX C LEJbIO MOJYy4EeHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO MCII0JIb30BaTh OMOIOTMYECKHE 3HAHUS JUIs PELICHUs IPOOJIEM B peaIbHbBIX KU3HEHHBIX CUTYaIUX;

OCO3HAHME LIEHHOCTU HAy4YHOH JESATEeIbHOCTH, TOTOBHOCTh OCYIIECTBJIATH IPOCKTHYIO M HCCIIENOBATEIbCKYIO NESATEIbHOCTh HWHIAMBHUIYAIbHO U B
Ipynme;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHHUIO, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HaHUH 10 OMOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMU IOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3yabTaTbl OCBOEHHs yueOHOoro npeaMera «buonorus» BKIOYAIOT: 3HAYUMBbIE 11 (GOPMUPOBAHHSI MUPOBO33PEHHS 00Y4arOLUXCS
MEXIUCIUIIIIMHAPHbBIE (MEXIPEIMETHbIE) OOLeHayYHbIE TTOHATHUS, OTPaXKAIOLUe 1eIOCTHOCTh HAyYHOM KapTHUHBI MUpPA U CHEeUU(UKY METO IOB MO3HAHMUS,
UCIOJb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHsl, sIBICHHUE, MPOLECC, CUCTeMa, HAyYHBIH (aKT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIEOBaHUE, HAOIIOJEHUE, W3MEPEHUE, SKCIEPUMEHT U JApYrHe);yHUBEpcalbHble yueOHble NeicTBUA (TMO3HaBaTEIbHbIC, KOMMYHHKATUBHBIE,
peryasTuBHbIe), oOecrneunBaromue GopMUpoBaHHE (YHKIHOHAIBHOW TPAaMOTHOCTH M COLMANBHOM KOMIIETEHLIMH OOYydYaloUIUXcs; CIOCOOHOCTh
oOyyJaromuxcs MCI0JIb30BaTh OCBOCHHbIE MEXAMCLUUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA M YHUBEpCAIbHbIe yueOHbIE JEWCTBUS B MO3HABATEIbHON U
COLIMATILHON MIPAKTHKE.



B pesynbraTte u3ydeHus OHOJOrMM Ha YpPOBHE cpenHero oOmero oOpaszoBaHust y oOydaromierocst OyayT CQOPMHPOBAaHBI I03HABATEIbHbBIC
YHHUBEpCaJbHbIE y4eOHBIC ICWCTBUS, KOMMYHHUKATUBHBIC YHUBEpCAJIbHBIC Y4eOHBIC JCHCTBHS, PETYISATHBHbIC YHHBEpCAJbHBIC Y4eOHBIE ACHCTBUS,
COBMECTHasl ICATEIILHOCTD.

MeranpenmeTHbie pe3yabTaThl OCBOCHHSI IPOTPaMMBbI CPEHEro 00IIero 00pa30BaHusl JOJDKHBI OTPaXKaTh:

OBJ1ajleHNe YHUBEPCATbHBIMH Y4e0OHBIMH I03HABATEILHBIMH JIEHCTBUSIMM:

1)0a30Bble JJoruYecKue aeiicTBus:

CaMOCTOSITEIILHO (POPMYJIMPOBATH U AKTYaTM3UPOBATh MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCI0JIb30BATh MPU OCBOEHMM 3HAHUM MPHUEMBI JIOTUYECKOTO MBILIUICHUS (aHaIu3a, CUHTE3a, CPaBHEHMsI, KjacCU(pUKauu, 0000IeHus), pacKpbIBaTh
CMBICIT OMOJIOTUYECKUX MOHATUH (BBIAENATh UX XapaKTEepHbIE MPU3HAKU, YCTAHABINUBATH CBSI3U C IPYTUMH MOHATHIMMU);

OMPCACIIATD LUCIIN ACATCIIBHOCTH, 3aJaBasd MapaMETpPhbl U KPUTCPUHN UX JOCTUIKCHHNA, COOTHOCUTD PE3YJIbTAThl ACATCIIBHOCTU C IIOCTABJICHHBIMU LCIISAMUA,

HCI0JIb30BATh OMOJIOTUYECKHE MOHATHS JUIsl 00bSICHEHUS (DAKTOB U SIBJICHUM KUBO W IPUPO/IBL;

CTPOUTDH JIOTHYCCKUE PACCYXKIACHUSA (I/IHIIYKTI/IBHI)IG, ACAYKTUBHBIC, 1O aHaIIOl"I/II/I), BBIABJIATE 3aKOHOMCEPHOCTH W IIPOTUBOPCHUUSA B paCcCMAaTpUBACMBIX
SIBJICHUAX, q)OpMy.TIHpOBaTB BBIBOJBI U 3aKJIFOUYCHU S,

IMPHUMEHATb CXEMHO-MOACIIBHBIC CPEACTBA AJId IMPCACTABICHUA CYIICCTBCHHBIX CBSI3€H M OTHOIIIEHUH B HU3y4aCMBbIX OMOJIOTMYECKHAX 06T)eKTaX, a TaKXKeE
HpOTI/IBOpe‘—II/Iﬁ pa3Horo poaa, BbIABJICHHBIX B PA3JIMUYHBIX I/IH(l)OpMaHI/IOHHBIX HCTOYHHKAX,

pa3pabaThIBaTh TIJIaH pelIeHUs MPOOIEMBbI ¢ YIETOM aHAN3a UMEIOIITUXCS MaTepUATTbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JICSTEIBHOCTD, OLICHUBATH COOTBETCTBHE PE3YNIHTATOB LEISIM, OIICHUBATh PUCKH MOCIEACTBUH NEATEIBHOCTH;

KOOPJIMHHUPOBATH U BHIMOJIHATH PaOOTy B YCIOBUSX PEATbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHHUE TIPH PELICHUH KU3HEHHBIX IIPOOIIEM.

2)0a30Bble UCCIeN0BaTEIbCKHE NeCTBHS:

BJIAJCTh HAaBBIKAMM y4eOHO-MCCIIE0BATEIbCKOM U MPOEKTHOW JEATeNFHOCTH, HABBIKAMHU pa3pelIeHus] MPOoOJieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIIFHOMY IIOMCKY METO/IOB PEIICHHS IPAKTUYECKUX 33a4, IPUMEHEHHIO PA3IMYHBIX METO/I0B ITO3HAHMUS;

UCIIOJIB30BATh Pa3JIMYHbIC BUIBI JEATEILHOCTH 1O IMOJYYEHHIO HOBOTO 3HAHMWS, €r0 MHTEPIIPETaluy, NpeoOpa3oBaHUI0O M MPUMEHEHHIO B Y4eOHBIX
CHUTYaIHsIX, B TOM YHCJIE IPU CO3AaHUH YIEOHBIX M COLUAIBHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBII TUI MBIIICHUS, BJIaIeTh HAYYHOU TEPMHUHOJIOTUEH, KITFOYEBBIMH HOHSATHSMH U METOJIAMU;

CTaBUTh U POPMYITMPOBATH COOCTBEHHBIE 33a7]a4H B 00pa30BaTEIbHOM AEATEIBHOCTH U KHU3HEHHBIX CUTYaIIHsX;

BBISIBIISITH TIPUYMHHO-CIIEJICTBEHHBIEC CBSI3M U aKTyaJIM3UPOBATh 33/1a4y, BBIJBUIaTh TUIOTE3Yy €€ peIleHHs, HaXOAUTh apryMEHTHI IS TOKa3aTelbCTBa
CBOUX YTBEPI)KJCHUI, 3a]]aBaTh MapaMeTPhl U KPUTEPHH PELICHUS;

aHAIM3UPOBATH IOYYCHHBIC B XOJ€ PEIICHUs 3a/1audl Pe3yJIbTaThl, KPUTHUECKH OLEHUBATh X JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLIEHUBATh IPUOOPETEHHBIH OTIBIT;

OCYIIECTBIISTH LIEJICHANPABICHHBIN MMOUCK IEPEHOCA CPEJICTB U CIIOCOOOB EHUCTBHS B IPO(ECCHOHAIBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEIESATEIBHOCTH;

YMETh WHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00acTeii;

BBIJIBUTATh HOBBIC HJICH, TIPEIUIaraTh OPUTHHAIBHBIEC TIOIXO0/IbI M PEIICHUS, CTABUTh MPOOIEMBI U 331a4H, JIOMYCKAIOIINE aJTbTePHATHBHBIC PEIICHH 5.



3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(POpPMAIMU (TEKCTe Y4eOHOTO MOCOOHS, HAyYHO-TIOMYJIIPHON JIUTEpaType, OMOJIOTUIECKUX CIIOBAPAX U
CIPAaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VIHTepHETE), aHAIM3WPOBaTh MH(POPMALMIO PA3TUYHBIX BUIOB M (OpPM MpEACTaBICHUS, KPUTHYECKU
OLICHHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUUBOCTD;

(bopMynHpOBaTh 3aPOCHl U MPUMEHATH PA3JIMYHBIE METOJBI NPU MOKMCKE U 0TOOpe OMOJOrHYecKo MH(POPMAIUKH, HEOOXOIUMON JUIS BBITTOJIHEHUS
y4eOHBIX 3a7a4;

npuoOpeTaTh OMBIT HMCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJBTYPY AKTHBHOTO HCIIOJB30BAHUS
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OPMY IPEJCTaBICHUs OHoIornueckoil nHdopmanuu (cxeMbl, rpaduky, IUarpaMMbl, TAOIHIIbI, PUCYHKH U
Apyroe);

UCIOJIb30BAaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa IHpH paboTe ¢ OuoJIOTMYECKOW HHpOpMalMei: NPUMEHATh XUMHUYECKHe, (U3NYECKHEe U
MaTeMaTHYeCKUe 3HaKu U CHUMBOJIBL, (opmyibl, aOOpeBHaTypy, HOMEHKJIATypy, MCIOJIb30BaTh M IMPEoOpa30BbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEJCTBA
HarJIsITHOCTH;

BJIaJIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUThI HHQOpMaLK, HHPOPMAIIMOHHOMN 0€30MacCHOCTH JTMYHOCTH.

OBiaeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1eliCTBUSIMH:

1)o0menue:

OCYIIECTBIIATh KOMMYHHUKAIIMKM BO BCEX c(hepax jKU3HU, AKTUBHO y4acTBOBAThH B JUAJIOTe WM JUCKYCCHM IO CYHIECTBY 00CYKIaeMoil TeMbl (yMeHue
3aJjaBaTh BOINPOCHI, BHICKA3bIBATh CYXKAECHUS OTHOCUTEIBHO BBINOJHEHUS IMpe/ylaraeMoi 3a/1aui, YYUThIBATh HHTEPECH! U COTIACOBAaHHOCTh MO3ULUHI APYrUX
YYaCTHHMKOB JMajiora WiM JUCKYCCHUN);

pacro3HaBaTh HeBepOaJbHbIE CPEICTBA OOLICHHS, TOHUMATh 3HAYE€HHE COLMAIBHBIX 3HAKOB, NMPEANOCHUIOK BOBHUKHOBEHHS KOH(DIMKTHBIX CUTYyallUil,
YMETb CMsr4aTh KOH(QIMKTBI U BECTU IIEPErOBOPHI;

BIAJIeTh Pa3IMYHBIMM CHOCOOaMU OOLIEHHS M B3aUMOJICHCTBHSA, MOHMMATh HAMEPEHUs IPYTUX JIOJEH, MPOSBIATH YBaXXKHUTEIbHOE OTHOILEHUE K
co0eceJTHUKY U B KOPPEKTHOH opme (GopMyarpoBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3pEHHsI C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAsI 1eATEIbHOCTD:

[IOHMMAaTh W HCHOJb30BAaTh IMPEUMYLIECTBA KOMAHIHONW M HMHIUBHIYyalbHOH paOOThl HpU pelleHHH OHoJIOrn4eckoil mpoOieMbl, 000CHOBHIBATH
HE00X0IMMOCTh IPUMEHEHUS IPYNIIOBBIX (JOPM B3aUMOAEHCTBHS IIPU PELLICHUH YUeOHOU 3a/1auu;

BbIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEMCTBUI C y4ETOM OOIIMX HHTEPECOB U BOZMOYKHOCTEH Ka)KJ0r0 4JeHa KOJIJIEKTHUBA;

IIPUHUMATh LEJIM COBMECTHOW JEATelNbHOCTH, OPraHU30BBIBATh M KOOPJAMHHUPOBATH JAEHCTBHUS MO €€ JOCTH)KEHUIO: COCTAaBJIATh IUIaH AEUCTBUIA,
pacrpenesaTh POt ¢ yu€TOM MHEHUH YJaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJa U KaXJI0T0 yYaCTHHKA KOMaH bl B OOIIMI pe3yabTaT Mo pa3pabOTaHHBIM KpUTEPHUSIM;

IpeiaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJEH C NTO3UIIMN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIATH MO3UTUBHOE CTPATErMUECKOE TIOBEJICHNE B PA3IMUHBIX CUTYAIUSX, IPOSBIATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM .

OBnageHHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH JCHCTBUSIMH:

1)camoopranusanus:



MCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS ISl BBISIBIICHUS MTPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YIEOHBIX CUTYAIIHSIX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHM IIeJIEBBIE U CMBICJIOBBIC YCTAHOBKM B CBOMX JICHCTBHUAX M MOCTYIKAaX IO OTHOIICHHUIO K )KMBOM IpUpOJe,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBJIATH IO3HABATEIBHYIO JEATENLHOCTh, BBIABIATH NPOOJIEMBI, CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIE 3aJaud B
00pa3oBaTebHON ACATEIBHOCTH M KU3HEHHBIX CUTYAIHX;

CaMOCTOSITEJIBHO COCTABJISTh IJIaH PEIICHUs TPOOJIEMBI C YUETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAIIOUYTEHMUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH yueOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEANIOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO HITUPOKOM APYIUIIMU B Pa3HbIX 00JACTSIX 3HAHHM, MOCTOSHHO MOBBIIIATh CBOW 00pa30BaTENbHBIN U
KYJIbTYpPHBIN YPOBEHB.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIaIETh HaBBIKAMU TTO3HABATEIBHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JIEHCTBUN U MBICIUTENIbHBIX MTPOIIECCOB, UX PE3YJILTATOB U OCHOBAHUH,
UCI0JIb30BaTh MPUEMBI peIeKCUU AJIs OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHUS 10 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

3)npuHsTHE ce0s U APYTrUx:

MIPUHUMATD ce0sl, MOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYrUX HA OMIUOKY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULMU APYrOro YEJIOBEKa.
INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pe3yibTaThl OCBOCHHS COJEpKaHHs ydeOHOro mpenmera «buosorus» Ha yriyOJEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOeClCUYCHHE
npo¢uibHOro 00ydeHHs oOydarommxcs Owosorud. OHU BKIFOYAIOT: CICIU(PHUSCKUE Ui OMOJIOTUM HAy4YHBIC 3HAHMS, YMEHHUS U CIOCOOBI NEHCTBUU 10
OCBOCHHIO, HHTEPIIPETAIIMU M MTPEe0Opa30BAHUIO 3HAHUM, BUJIbI JEATEILHOCTH 1O MOJTYYCHUIO HOBBIX 3HAHHHA W MX NMPUMEHEHHIO B Pa3IMYHBIX Y4COHBIX, a
TaK)Ke B peasIbHbIX J)KU3HCHHBIX CUTYaIUsIX. [IpeaMeTHbIe pe3ybTaThl IPEACTABICHBI 10 TO1aM H3y4CHHS.

[IpenmeTHbIe pe3ysbTaThl OCBOEHHSI yaeOHOTO npeamera «bruonorus» B 10 kiacce NOHKHBI OTPaKaTh:

C(OPMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBCHHBIX HAyK, B (DOPMHUPOBAHHH €CTCCTBEHHO-HAYYHOW KapTUHBI MHpA, B
MO3HAHWU 3aKOHOB TPHPOJBI M PEHICHUU MPOOJIEM PaIlMOHAIBLHOTO MPHPOJIOTIONB30BaHMs, O BKIAAC POCCUHCKMX M 3apyOe)KHBIX YYEHBIX B Pa3BUTHE
OnoJsoruu;

BJIQJICHUE CUCTEMOW OHMOJIOTMYECKMX 3HAaHMM, KOTOpas BKIIOYAET: OCHOBOIOJAraroliue OWOJIOTHYECKAE TEPMHHBI M TOHATHS (KU3Hb, KIIETKA,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CAMOPETYJISAIIHS, CAMOBOCIIPOU3BE/ICHUE, HACICICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OMOJIOT HUECKUE TCOPUU



(xnerounast teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomuast Teopusi HacieacrBeHHocTu T. Moprana), yuenust (H. Y. BaBunosa — o nenTpax
MHOTO00pa3usi M MPOUCXOXKACHUS KYyIbTYPHBIX DPACTCHMI), 3aKOHBI (eIMHOOOpa3Hsi MOTOMKOB IE€PBOTO TOKOJIHHUS, PACHICIUICHHS, YHUCTOTHI TaMeT,
He3aBHCUMOTro HacyenoBanus [.MeHeis, roMoJIOrHuecKuX psA0B B HaciaeAcTBeHHOM n3menunBocty H. . BaBunoBa), npuHLIUIIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMU HAyYHOTO IMMO3HAHUS, UCHOJb3YEeMbIX B OMOJIOTHUECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB (OMHCAaHUE, U3MEpEHHE,
HaOJIO/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJIEISITh CYILIECTBEHHbIE PU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIE
Oakrepuid, rpuOOB, pacTEHUIl, J>KUBOTHBIX M 4YEIIOBEKa, CTPOCHUS OPraHOB W CHUCTEM OpPraHOB pACTCHUH, >KMBOTHBIX, 4YEJIOBEKa, IIPOILIECCOB
KHU3ZHEJESITENbHOCTH, MPOTEKAIONIMX B OpraHW3Max pacTeHHM, XUBOTHBIX M YEJIOBEKa, OMOJOIMYECKHUX IPOIECCOB: OOMEHa BEIECTB (METaboJn3M),
MPEBpPALEHUS] PHEPTUM, OpPOKEHUs, aBTOTPO(HOrOo M TeTepoTpo(HOro TUIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeiHo03a, raMeToreHesa,
AMOpHOTEHE3a, MOCTIMOPUOHAIBHOTOPa3BUTHS, PA3MHOKEHHS, MHIUBUIYaIbHOTO Pa3BUTUsl OpraHu3Ma (OHTOreHe3a), B3aUMOJAEUCTBUS I€HOB, reTepo3uca,
HCKYCCTBEHHOI'O 0TOOPA;

YMEHHE yCTaHaBJIMBAaTh B3aHMMOCBSA3H MEX]y OPraHOWJAAMHU KIETKH U UX (QYHKIUSMHU, CTPOEHUEM KIIETOK pa3HbIX TKaHEW M MX (PYHKIUSAMHU, MEXKIY
OpraHaMM U CHUCTEMaMH OpPraHOB Yy PacTeHMM, )KMUBOTHBIX U 4YeJOBeKa W UX (QYHKIUSMHU, MEXKIY CHUCTEMaMU OPraHoB U MX (DYHKIUSMHU, MEXKIY STanamMu
oOMeHa BeUIeCTB, ATallaMM KJIETOYHOTO LHMKIA M KU3HEHHBIX HUKIOB OPraHU3MOB, 3TallaMd SMOpPHOHAIBHOTO Pa3BUTHUS, T€HOTHIIOM U (PEHOTHIIOM,
(dbeHoTUIIOM U PaKTOpaMu cpeibl OOUTaHUS;

YMEHHE BBISBIIATH OTINYUTEIbHbIE IPU3HAKY JKUBBIX CUCTEM, B TOM UHCJI€ PACTEHUM, )KMBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIME APTYMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJIOTHUIO M CHUMBOJMKY JAJS JI0Ka3aTeIbCTBA POJCTBA OPraHU3MOB
Pa3HBIX CUCTEMATHYECKUX IPYIIII;

yYMEHHE pelarh OWOJOTMYECKHe 3a7aud, BBIABIATH NPUUYMHHO-CIEICTBEHHBIC CBA3M MEXKIY MCCIENyeMbIMH OHOJOTMYECKMMH IPOLECCAMU U
SBJICHUSIMH, J€JIaTh BBIBOJBI U IIPOTHO3BI HA OCHOBAHUU TOJYYECHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JJA0OpAaTOPHbIE U IIPAKTUYECKUE paboThl, COOII0AAT IPaBUIIa IpU paboTe ¢ yueOHBIM U JJaOOPAaTOPHBIM 000PYIOBAaHUEM;

YMEHHUE BBIIBUraTh I'MIIOTE3bl, IPOBEPATh MX IKCHEPUMEHTAIBbHBIMU CPEICTBAMM, (POpMyiaHpys Ledb HCCIEIOBAHUSA, aHAJIU3UPOBATh IOJIyYEHHbIE
pe3yJIbTaThl U JEJIaTh BBIBOIBL,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIEA0BATENBCKON paboTe 10 OMOJIOrMH, SKOJOTMHM U MEAULIMHE, TPOBOIMMON Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB,
U IyOJIMYHO MPEJICTABIATh MOTy4YEHHbIE PE3YIbTaThl HA YYEHUYECKUX KOH(DEepeHIUsAX;

YMEHHUE OLIEHHBaTh 3THUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEA0BaHMM B 00JacTH OMOJIOTMM M MEIUIMHBI (KJIOHUPOBaHME, HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANIPABJIEHHOE U3MEHEHUE IeHOMA U CO3/1aHHE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYILIECTBIIATh OCO3HAaHHBIA BbIOOp Oynymied NpodeccHOHaNbHOM JAeATeNIbHOCTH B 00JacTh OMOJIOTMM, MEIULMHBL, OMOTEXHOJOIHH,
BETEpUHAPUH, CEIbCKOIO XO3SHCTBA, MHUIIEBOM NPOMBIIIICHHOCTH, YIIyOJIATh IO3HABATENbHBIM MHTEpeC, HAINPaBJICHHbII Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOLIEH Mpodeccun u NpooLKeHue OMOJIOrMuecKoro oOpa3oBaHus B OpraHU3aLUsAX CPEJHETO MPOo(ECCHOHATBFHOIO U BhICIIEro 00pa3oBaHusl.

[IpenmeTtHble pe3ynbTaThl OcBOeHHs yueOHoro npeamera «buonorus» B 11 knacce NOTKHBI OTPaXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHMW O MecTe€ M POJM OHUOJIOTUM B CHUCTEME E€CTECTBEHHBIX HayK, B ()OPMHPOBAHMM COBPEMEHHON €CTECTBEHHO-Hay4HOIl
KapTHHBl MUpPA, B MO3HAHUM 3aKOHOB IPHPOJBI M PEIIEHUH SKOJOTMYECKUX IMPOOJIEM YEeIOBEYECTBA, a TAKKE B PELIEHUH BOIPOCOB PALMOHATBHOTO
MIPUPOJIOTIOIBF30BaHNSA, U B (POPMHPOBAHUHU IIEHHOCTHOIO OTHOILIEHUS K MPUpPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJe POCCUHCKUX U 3apyOeKHBIX y4EHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUH;



YMEHHE BJIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHWUU, KOTOpas BKIIOYAET ONPEJEJICHNUS U MOHMMAHUE CYLIHOCTH OCHOBOIOJATraIOIKUX OMOJIOTUYECKUX
TEPMUHOB M TOHATUH (BHI, 3KOcucTeMa, Ouocdepa), Ouosornveckue Teopun (dBomonnonHas teopus Y. JlapBuHa, CHHTETHYECKAss TEOPHs SBOJIOIHH),
yuenus (A. H. CeBeprioBa — 0 myTsIX U HaImpaBleHUAX 3BoJoiun, B.M. BepHanckoro — o 6uocdepe), 3akonsl (reHernyeckoro pasHoBecus Jx. Xapau u B.
BaiinGepra, 3apogpimeBoro cxoactBa K. M. bapa), npasuna (Munumyma FO. JInOuxa, 3KOJIOTHYECKOW MUPAMHJIBI SHEPTUH), TUIIOTE3bI (TUIIOTE3a «MHpPa
PHK» V. I'unGepra);

YMEHHE BJaJIeTh OCHOBHBIMU METOJIaMU HAy4YHOI'O MO3HAHMS, HUCIOJIb3YEMBIMH B OHOJOTMYECKHUX HCCIIEJOBAHUSAX JKUBBIX OOBEKTOB M 3KOCHCTEM
(onmucanue, U3MepeHue, HalIIeHNE, SKCIIEPUMEHT), CII0COOaMU BBISBJICHUS U OLIEHKH aHTPOIIOT€HHbIX U3MEHEHUH B PUPO/IE;

YMEHHUE BBIICTATH CYIIECTBEHHBIC MPHU3HAKH: BUIOB, OMOTEOIICHO30B, SKOCUCTEM M OHOC]EpHl, CTaOMIM3UPYIOUIETO, ABHKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT0 O0TOOpa, alJIONAaTPUYECKOTO0 W CUMIATPUUYECKOTrO0 BHUIO0OpA30BaHUsS, BIMSHHUS JABMKYIIUX CHUJI ASBOJIIOIMHM HAa TeHO(OHJ MOMYJISIuH,
MPUCIIOCOOIEHHOCTH OPraHU3MOB K cpejie OOMTaHUs, YepeloBaHUS HAIIPaBJICHHUN SBOJIIOIMH, KPYrOBOPOTa BELIECTB U MOTOKA SHEPTUH B 3KOCH CTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3H MEXIY MPOIECCAMU IBOJIOIUH, JBIKYIIUMH CHUJIaMHU aHTPONOTeHe3a, KOMIIOHEHTaMH Pa3IMYHbIX 3KOCHUCTEM U
MPUCTIOCOOICHUSMH K HUM OPTaHU3MOB;

YMEHHE BBISBIATh OTIMYUTENbHbIE MPU3HAKU JKUBBIX CHUCTEM, IMPUCIHOCOOIEHHOCTh BUJOB K cpele OOUTaHMs, aOMOTUYECKMX M OMOTHYECKUX
KOMITOHEHTOB 9KOCHCTEM, B3aUMOCBS3€ OpraHu3MOB B COOOIIECTBAX, AaHTPONOTE€HHBIX U3MEHEHHI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJIOTMYECKYIO TEPMHUHOJIOTUIO W CUMBOJIMKY JJIsl J0Ka3aTelbCTBAa POACTBA OPraHU3MOB
Pa3HbIX CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpeJbl OOMTaHUs, €IMHCTBA YEJOBEUECKUX pac, HEOOXOAMMOCTH COXPaHEHUs] MHOTOOOpa3us
BUJIOB M 9KOCUCTEM KaK yCJIOBHS COCYLIECTBOBAHUS MPUPObI M YEJIOBEUECTBA;

yMEHHE pelmaTh OHOJOTMYEeCKHe 3aJaud, BBISBISATh NPUUYMHHO-CIEACTBEHHBIE CBS3M MEXKIY HCCIEAyeMbIMH OHMOJIOTMYECKMMM MpOIeCCaMU U
SIBIICHUSIMH, JENIaTh BBIBOJbI U MPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBITIOTHATE JTa00PAaTOPHBIC U TTPAKTUYECKUE padOThI, COOI0IATh TTpaBuia Mpu padboTe ¢ y4eOHBIM | JTA00PATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh TUIIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAJIbHBIMU CPEACTBAMHU, (POPMYIUPYS ILIeNib HUCCIEeIOBAHUS, aHAIM3UPOBATh MOJYyYCHHbIE
pe3yNbTaThl U JeNIaTh BHIBO/IBI,

YMEHHE y4acTBOBATh B yueOHO-UCCIIEOBATEILCKOM paboTe 1Mo OUOIOTUH, SKOJIOTHH U METUIIMHE, TPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB,
U yOJIMYHO MPEACTABIATH NOJMYyYSHHbIE PE3YIbTAThl HA YUEHUYECKUX KOH(PEPEHIIUIX;

YMEHHE OIICHMBATh THUIIOTE3bl U TEOPUU O MPOUCXOXKACHUU >KU3HH, 4YEJIOBEKa M YEJIOBEYECKMX pac, O MPUYMHAX, MOCJIEICTBUAX U crocolax
MpeIoTBpalleHus rI00aIbHBIX U3MEHEHUH B buocdepe;

YMEHHE OCYILECTBISATh OCO3HAHHBIA BBIOOp Oymyiied mpodecCHOHANbHOU NEATENbHOCTH B 00JacTH OWMOJIOTHH, SKOJOTHH, MPHUPOAOTOIH30BAHUS,
MEIUIMHBIL, OMOTEXHOJIOTHH, TICUXOJOTHH, BETEPUHAPUHU, CEIbCKOTO XO3SWCTBA, MUILEBON MPOMBINIJICHHOCTH, YIIyOlsTh MO3HABaTENIbHBIM HHTEpec,
HANpaBJICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH Mpodeccun U MPOJOKEHHE OHUOJIOTHYECKOro 00pa3oBaHHS B OPraHU3alUgX CPEIHErO
po(heCcCHOHATBFHOTO U BBICILIET0 00pa30BaHus.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBouacoB
Ne n/m HaHMeHOBaHHepaSHeJIOB U TEMIIPOrpaMMbI KOHTpoJu,H HpaKaneCK BHeKTPOHHHe (Ill/l(l)pOBble)
Bcero o0pa3oBaTe/ibHbIEpeCcypchl
blepadoThI nepadoThI

1 buonoruskakHayka 1 https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau

2 JKuBble cHCTEMBI M UX U3yYEHUE 2 M . .
list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2Bgb
jUJ index=1 pp=iAQB

3 BuonoruskiueTkn 2 0.5 https://resh.edu.ru/subject/lesson/5383/

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzY

4 XUMHUYECKasOpraHu3auAKIETKHI 10 1 1 ECKQ
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2Bqgb
jUJ index=7 pp=iAQB

5 Crpoenrie U GYHKIIHUKICTKH 8 2.5 https://resh.edu.ru/subject/lesson/1588/

6 OOMCH BEILCCTB H NPCBPAIIICHAC JHCPTHH B 9 1.5 https://resh.edu.ru/subject/lesson/3917/

KJICTKEC
https://yandex.ru/video/preview/16826423017
Hac e cTaeRHas mHopMALIS 1 peaiaams 993414382?text=%D0%B2%D0%B8%D0%

7 o8 B KTETKE 9 0.5 B4%D0%B5%D0%BE%D1%83%D1%80%
D0%BE%D0%BA%D0%B8%20%D0%BAY%
20%D1%83%D1%87%
https://www.youtube.com/watch?v=-

8 JKU3HEHHBIAITUKIKICTKH 6 1 1 k.TF5ESIdJA . .
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2Bgb
jUJ index=13 pp=iAQB

https://resh.edu.ru/subject/lesson/2489/

9 Crpoenue 1 pyHKIHMOPraHU3MOB 17 15 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/




10 PazMHOXeHNE U pa3BUTHEOPTaHU3MOB 8 1 1.5 https://resh.edu.ru/subject/lesson/3927/
11 E:ﬁgiiii;cjzy;;;;::izsCTBeHHOCTH " 2 1 https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/
12 3aKOHOMEPHOCTHHACIICCTBEHHOCTH 10 0.5 https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/5387/
13 3aKOHOMEPHOCTHU3MEHYMBOCTH 6 1.5 https://resh.edu.ru/subject/lesson/3653/
14 CeHeTHKATEIOBCKA 3 05 https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
15 CenexuusiopraHu3MoB 4 1.5 https://resh.edu.ru/subject/lesson/3861/
16 buotexHoOTHs M CHHTETHYECKASIONOIOTUST 4 https://resh.edu.ru/subject/lesson/3939/
17 Wrorosas koHTposbHasA paboTa 1 1
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11 KJIACC
KoauvecrBouacos
Ne i/ HaumeHoBaHuepa31eJI0B U TEMIIPOTrPaAMMbI Konrpoabn | IIpakruueck DteKTpoitiLie (LHppoBLIe)
Bcero o0pa3oBaTejibHbIEPECYPCHI
blepadoThI HepadoThI
1 3apoKICHUE U Pa3BUTHE IBOJIIOIIUOHHBIX 4 http://school-collection.edu.ru
MPEJICTaBJICHHUI B OMOJIOTHH bubmoreka LIOK https://m.edsoo.ru/7f41aa8c
Mukpo3BoIIOIUS U e€pe3yabTaThl 14 2 http://www.fipi.ru
MaxkposBosronus 1 e€pe3yabTaThl 6 1 http://www.fipi.ru
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 3eMIie 15 15 ﬁggg?;:};ﬁiiﬁﬁls 63df354
5 [IpoucxokaeHNeuenoBeKa — aHTPOTIOTEHES 10 1 1 Bubnnorexa IOK
https://m.edso0.ru/863df354
6 DKOJIOTHSI — HayKa O B3aMMOOTHOILIEHUSX 3 0.5 bubnmnoreka LIOK https://m.edso0.ru/863cf7e2



https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863cf7e2

OpraHru3MoOB U HAAOPIraHU3MCHHBIX CUCTEM C
OKpYKaroLen cpeion

7 Opranusmesl U cpeJaoOuTaHus 9 1.5 Brbmiorexa LIOK
https://m.edso0.ru/863cea68

8 DKOJIOTUSBU/IOB U TTOMYIISLIUN 9 0.5 brbmmorexa IOK
https://m.edsoo.ru/863cea68

9 DKOJIOTUACO00MIECTB. DKOIOTUIECKUECUCTEMBI 12 0.5 ]l?tl/tlgil;ll(r);z;ic]i)(.)rISIS 63d064c

10 buocdepa — rnodanpHasIKOCKCTEMA 6 http://school-collection.edu.ru/catalog/

11 YenmoBek 1 OKpyKaromascpea 6 brbmorexa IOK
https://m.edso0.ru/863d0340

12 PesepBHoeBpems. MiToroBast KOHTpoJIbHAS 8

pabora.
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5



https://m.edsoo.ru/863cea68
https://m.edsoo.ru/863cea68
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d0340

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus. buonorndeckue cucremsr u poreccsl, 10 kmace/ Tepemos A.B., [lerpocosa P.A., O6mecTBo ¢ orpaHU4YEHHON OTBETCTBEHHOCThIO «OL]
MHEMO3HNHA»

Tepemor A.B., IlerpocoBa P.A. buonorus. buonornueckue cucremsl u nporiecchl. 10 kimacc. M.- Maemo3una 2022

METOAUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

* MULTIMEDIA — noanepxka kypca «O0miast Ouoaorus»;

» JJaboparopus KJIETKA; Meroanueckue marepuansl: COOpHUK HOpMATUBHBIX ToKymMeHTOB. buonorus /Coct. D./1. JInenpos, A. I'., ApkanseB. — M.: JIpoda,
2010

Cnucok uTepaTypsbl Il YUYUTeJIs:

1 baryeB A.C., 'ynenxkoBa M.A., EneneBckuii A.I'. buosorus. bosbioi cripaBoYHUK J1s IIKOJIBHUKOB M TIOCTYMHAIONIUX B By3bl. — M.: Jlpoda, 2011

2 bonrosa U. B. CoopHuk 3amay no OOmieit OMoa0ruu I MOCTYMAIIUX B BY3bl. — M.: «OHuKC 21Bek» «Mup n oopazoanuey, 20123 Kosznosa T.A., Kyaumenko
B.C. buonorus B Tabnumax 6-11 knaccsl. CipaBounoe nocodue. — M.: JIpoda, 2010

JlonoiHUTeILHAS JTUTEPATypa AJs YUUTeJs:
1 Anacracosa JL.II. O6mias 6uonorus. Jlunakrudeckue marepuansl. — M.: Bentana-I'pad, 2010.- 240c.

3 Usanosa T. B. COopHuUK 3a1aHuii TI0 00111e# OMooruu: mocodue st yuanuxcs: ooieo0pa3onar.
yupexnaenuii /T.B. Banosa, I'. C. Kanunosa, A.H.Msrkosa. — M.: IIpocsemenue, 2012 4 Kosnosa T.A. Konocos C.H. Jlugakruyeckre KapTOUKH-3aAaHUs IO

obmieit 6uonoruu. — M.: M3garensckuit Jlom «'enmxepy», 2012 — 96¢.
» Jlabopatopus 'EHETUKA; * Jlabopatopust DKOCUCTEMBI;

HNuTtepuer-pecypcenl: Caiitel B UHTEpHeT:



* www.bio. I september.ru — razera «buonorus» - npunoxenue K «1 ceHTI0ps»; * www.bio.nature.ru — Hay4HbIE HOBOCTH OMOJIOTHH;

* www.edios.ru — Di10¢ — IEHTp AUCTAHIIMOHHOTO 00pa30BaHUS;
* www.km.ru/education - yqeGHbIe MaTepHaibl U caoBapH Ha caiite «Kupumn u Medonuit

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Anpeca caiitoB B MTHTEPHETE

www.bio. Iseptember.ru - razera «buosorus» - npunoxenue K «1 ceHTssops» www.bio.nature.ru - HaydHbI€ HOBOCTU OHMOJIOTHH
www.edios.ru - DUI0¢ - EHTP MUCTAaHIIMOHHOTO 00pa30BaHUS
www.km.ru/education - YueOnsie Matepuansl u ciaoBapu Ha caite «Kupmmt u Medoauiin» http://school-collection.edu.ru Equnas xosutekmus miudpoBbix

oOpasoBartenbHbBIX pecypcoB. http://window.edu.ru/ EquHoe okHO gocTymna Kk 00pa3oBaTeIbHBIM pecypcam

http://www.priroda.ru — [Ipupoa: HarfmOHAIBHBINA MTOPTAJL.
http://obi.img.ras.ru — ba3za 3HaHuMii M0 OMOJOTHUU YEJIOBEKA. YUEOHUK 110 MOJICKYJISIPHOI OMOJIOTHH YeJIOBeKa, OMOXUMUH, (PU3HOJIOTUN, TECHHOW U OEITKOBOM

WH)KeHepuu. http://www.zoomax.ru — 300JI0THS: YeJIOBEK U IOMAIIHKE )KUBOTHBIE. http://www.fipi.ru — denepanbHbIif HHCTUTYT MEIarorH4eCKuX U3MEpPeHU I



