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MNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma mo yueGHOMYy mpenmery "buosnorus" (nmamee - Ouosiorusi) Ha YpOBHE CpeIHEro OOIIero
oOpazoBanms pa3paborana Ha ocHoBe DenmepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obOpa3zoBaHum B
Poccuiickoit ®enepaunn», ®I'OC COO, Konuenuuu mnpenogaBaHus yuyeOHoro mnpeamera «buonorus» u
OCHOBHBIX IIOJIOXKEHHUH (enepanbHOoi pabouelt mporpaMMbl BOCIIUTAHMSL.

VYuebublii npenmer «buomnorus» yrmyonénnoro ypoBHs uzydenus (10—11 xmaccel) siBIsieTCsl OAHUM U3
KOMITOHEHTOB TIpeaMeTHOr obnactu «EcrecTBeHHO-Hay4HbIe IpeaMeThl». CornacHo nonoxenusm OI'OC COO
npo¢uIbHbBIe YU4eOHBIE TPEIMETHI, U3y4aeMble Ha YTIyOJIEHHOM YpOBHE, SBISIIOTCA ClIocoO0M nuddepeHanum
o0y4yeHHMs Ha YpPOBHE cpelHero oOumiero oOpa3oBaHMsl U NpPU3BaHbl O0ECHEUUTh HPEEMCTBEHHOCTb MEXAY
OCHOBHBIM OOIIMM, CPEIHUM OOILIMM, CPEIHUM MPO(ECCHOHATFHBIM U BBICIIUM 00pa3oBaHHEeM. B To ke Bpems
KaXAbIM M3 O3THX Y4YeOHBIX IPEIMETOB JOJDKEH OBbITh OpPUEHTHPOBAH HA MPUOPUTETHOE pELICHUE
00pa3oBaTeNbHBIX, BOCIUTATEIBHBIX U PAa3BUBAIOIINX 33Ja4, CBSI3aHHBIX C MpodopreHTanneil 00yJaronmxcs 1
CTUMYJIMPOBaHMEM MHTEpeca K KOHKPETHOM 00JacTH HayyHOIrO 3HAHUS, CBA3aHHOIO ¢ OMOJIOrued, MeAULIMHON,
9KOJIOTUEH, IICUXOJIOTHEN, CIIOPTOM HUJIM BOCHHBIM JI€JIOM.

IIporpamma no yuebHomy npeamery "buonorus" naér npeicraBieHHe O LENM U 33hadax H3ydeHUs
yuebHoro mnpeamera «buonorus» Ha yriayOnE€HHOM YpOBHE, OIpeneNseT o0s3aTesibHOe (MHBAapUAHTHOE)
IPEIMETHOE COZEp)KaHUE, €ro CTPYKTYpHUpOBAaHME IO pa3jeiaM M TeMaM, paclpejeleHue I0 KiaccaM,
PEKOMEHIYeT IMOCIEA0BATEIbHOCTh HM3yYeHUs Y4eOHOro Marepuaga ¢ y4E€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBfA3€H, JIOTUKM Yy4eOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEeW oOyuwaromuxcs. B
nporpaMMe IO OWOJIOTMH peali30BaH MPHHIUI IMPEEMCTBEHHOCTH C H3y4eHHEM OHOJIOTHH Ha YPOBHE
OCHOBHOro o01ero oOpa3oBaHusi, Ojaromaps uyeMy MPOCMAaTPUBAETCs HANPABICHHOCTh Ha MOCIELyHoLIee
pazBuTHEe  OWOJIOTMYECKHUX 3HAHWUW, OPUEHTUPOBAHHBIX Ha  (OPMUPOBAHHME  E€CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, 3KOJOIMYECKOI'0 MBILIUICHUS, MPEICTaBIECHU O 310pOBOM 00pa3e KHM3HH, Ha BOCIUTAHUE
OCepe)KHOTO OTHOIICHHUS K OKPYXAlomel NpupogHOi cpene. B mporpamme mo OHOJIOTHH TakKe IOKa3aHbBI
BO3MOXKHOCTH YyueOHoro mpeamera «buonorus» B peamuzauuu TpeboBannit ®I'OC COO k niuaHupyeMbIM
JUYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM pe3yJbTaTaM 00ydeHHUs U B (POPMHUPOBAHMM OCHOBHBIX BH/IOB
y4eOHO-1T03HABaTEIbHOM  JEATENbHOCTH OOYYaIOLIMXCA IO OCBOCHHMIO  COZEp)KaHUS  OMOJIOTMYECKOTro
o0pa3oBaHMs Ha YPOBHE CpeIHEro 00I1Iero oopa3oBaHusl.

VYuebublil mpenmer «buonorus» Ha ypoBHE CpeJHEro oOIIero o0pa3oBaHMs 3aBeplIaeT OHOJIIOTHYECKOe
oOpa3oBaHHE B IIKOJE€ M OPUEHTUPOBAH HA pacCUIMpEeHUE W YriyOJeHHe 3HAHUN OO0ydJaromMxcs O >KUBOM
IPUPOJIE, OCHOBAX MOJIEKYJIIPHOM M KIETOYHOM OMOJIOTHH, 3MOPUOJOTHM M OMOJIOTHMM pPa3BUTHS, T€HETHUKH,
CeJIEKIIMH, OMOTEXHOJIOTHH, IBOJIFOLIMOHHOTO YUEHHUS U KOJIOTUH.

N3yuenune ydyeOHoOro mpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE OPHMEHTHPOBAaHO Ha MOJTrOTOBKY
oOyuaromuxcst K MOocIeAyoIeMy MOIyYeHHI0 OMOJI0THYeCKOro 00pa3oBaHus B By3aX U OpraHU3alMsIX CPEIHETO
npodeccuoHaabHOro o0pazoBaHus. OCHOBY €ro CoJIepKaHMs COCTaBJIsIeT cHUCTeMa OWOJIOTMYECKUX 3HAHMUH,
MOJIYUEHHBIX TMPH H3YYEHUU OOYYaIOIMMHUCSA COOTBETCTBYIOIIMX CHCTEMAaTHUYECKHX pa3JesioB OHOJOTMU Ha
YpPOBHE OCHOBHOTO 0011ero oopasoBanusi, B 10—11 kiaccax 3T 3HaHUS MOITY4YaroT pa3BUTHE. Tak, paclIMpeHsl U
yrayOaeHbl OMOJIOTUYECKUE 3HAHUS O PACTEHUSX, )KUBOTHBIX, Iprubax, OakTepHsixX, OpraHu3Me 4ejaoBeka, oOIx
3aKOHOMEPHOCTSX >KU3HH, JOMOJHUTEIBHO BKIIIOYEHBI OMOJOrMYECKHE CBEIEHUS NMPHKIATHOIO U MOMCKOBOTO
XapakTepa, KOTOpble MOKHO UCIOJB30BaTh KaK OPUEHTHPHI JIs MTOCIEAYIOIEro Beioopa npodeccuu. Bosmoxkna
TaKXe MHTErpanus OMOJIOTMYeCKHX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHUSMH, MOJTYYEHHBIMH OOYYaIOUIMMUCS
pH U3y4eHUH (HU3UKH, XUMHUH, TeoTpapuu U MaTEMAaTHKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMy mnpeamery "buosjorus" oTpaxaeT CHCTEMHO-YPOBHEBBIH U
HBOJIFOLIMOHHBIA TOAXOAbl K H3ydyeHHUIo Ouonoruu. CoriacHO MM, M3Y4alOTCs CBOICTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIE AJIS J)KMBBIX CHCTEM PA3HOTO YPOBHSI OpraHM3alliH, SBOJIIOLIMM OPraHMYECKOro MHpa Ha 3eMIlE,
COXpaHEHHUs OMOJIOTUYECKOro pa3HooOpasus miaHeTsl. Tak, B 10 kiacce M3ydaroTcsi OCHOBBI MOJIEKYJISIPHOM U
KJICTOYHOM OHOJOruM, SMOpPUONIOTHM W OWOJIOTMH pa3BUTHs, TEHETHKH M CENIeKUUH, OHOTEXHOJOTHMH U
CUHTETHYECKOM OHOJOrMH, aKTyaJM3UPYIOTCS 3HaHUS oOO0ydaromuxcs Mo OOTaHUKE, 300JIOTMM, aHATOMMH,
¢uznonornn uenoBeka. B 11 kiacce M3ydaroTcs SBOJIIOLIMOHHOE YYEHHME, OCHOBBI JKOJIOTMH M YYEHHE O
ounocdepe.

VYuebublil mpeamer «bruosiorus» npu3BaH 00€CIEYUTh OCBOGHUE 00YYarOIIUMUCS OMOJIOTMYECKHX TEOPHid
U 3aKOHOB, MJEH, MPUHLUIIOB M IMpaBHJ, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTUHBI
MHUpa, 3HaHUI O CTPOEHUHM, MHOTOOOpPAa3MHU U OCOOCHHOCTAX KIETKH, OpraHu3Ma, MONYJISIHU, OHOIEHO3a,
HKOCHUCTEMBI, O BBIAAIOIIUXCS HAYYHBIX JOCTHKEHUSAX, COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOIUHU, IPUKIIAJAHBIX
acreKkTax OMOJIOTMYECKUX 3HaHUH. [ pa3BUTHSA U MOACPKAHUSA UHTEpeca 00yJaromuxcsi K OMOJIOTHH Hapsay



CO 3HAYUTEIBHBIM OOBEMOM TEOPETHYECKOr0 MaTepuajia B COJCpXKAHUUM NPOTpaMMbl IO OHOJIOTHUH
IPESYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS M Pa3BUTUS TOM WJIM MHOM 001acTH OMOIOTUH, BKIAZAOM
OTEYECTBCHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEHITUX OMOIOTUYECKUX U HKOJIOTHYECKUX MPOOIIEM.

Ienp u3ydyenus yue6Horo npeamMera «buonorus» Ha yriayOoJ€HHOM ypOBHE — OBJIaZICHUE 00yYaroMMHUCS
3HaHUSIMH O CTPYKTYpHO-()YHKIIMOHAJILHOW OpPraHM3alliy >XKUBBIX CHCTEM pPAa3HOrO paHra MW NpPUOOpETeHHE
YMEHUH HCHOJb30BATh 3TH 3HaHMUA B (POPMHPOBAHMU MHTEpeca K OINpeleN€HHON o0iacTu mpodeccuoHaIbHON
JeSTEeIbHOCTH, CBSI3aHHOM ¢ OMOJIOTHEH, WK K BEIOOPY YyUeOHOTO 3aBeIeHUs IS MTPOAOIDKEHHSI OHOIOTUYECKOTO
oOpa3oBaHus.

JlocTiKeHHe ey n3ydeHus: yueOHoro npenmera «buonorus» Ha yriiyOJaéHHOM ypoBHE 00ecrieqrBaeTCs
peLIeHUEM CIIEAYIOLIMX 3a/1a4:

OCBOCHHE OOYYAIOIIUMHCS CHCTEMbl OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHUECKUX TEOPHUSX,
KOHIIENLUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U IPaBUIIAX, COCTABIISIOIMX COBPEMEHHYIO €CTECTBEHHO-
HAY4YHYI0 KapTUHY MHpa; O CTPOCHUH, MHOro0oOpa3sMu M OCOOEHHOCTSIX OMOJIOTMYECKHUX CUCTeM (KIIETKa,
OpraHu3M, MONYJSALMs, BUJA, OUOreoneHo3, Ouocdepa); O BBIJAIOIIMUXCS OTKPBITUAX M COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE O0Yy4Yaroluxcs ¢ METOAaMU MO3HAHUS KUBOW HMPUPOIBI: UCCIEI0BATEIbCKUMH METOaMU
OMOJIOTHYECKHUX HAYK (MOJIEKYIISIPHON M KIIETOYHON OMOJIOTHH, YMOPHOIOTUN ¥ OMOJIOTHH Pa3BUTHS, TCHETHKHU H
CEeNIeKIMM, OWOTEXHOJIOTMM W  CHUHTETUYECKOH OMOJIIOTMH, TaJCOHTOJOIMM, SKOJIOTMH); METOJaMH
CaMOCTOSITENTLHOTO TPOBEICHHUS OWOJIOTUYECKUX HMCCIENOBAaHUN B J1a0OpaTopuu W B mpupoxae (HabmioieHue,
U3MepeHue, SKCIEPUMEHT, MOJIETUPOBaHUE);

OBJIIaJicHUEe OOYYAIOMIMMUCS YMEHHUSMHU: CaMOCTOSITEIbHO HAaXOAWTh, aHAIM3MPOBATH M HCIIOJIB30BAThH
OMOJIOrMYECKY0 MH(OPMAIUIO; MOJIb30BAaThCSI OMOJOIMUECKOW TEPMUHOJIOIMEH U CUMBOJIMKOM; yCTaHaBINBATh
CBSI3b MEXKIY pa3BUTHEM OHOJOTMH M COIMAJIbHO-DKOHOMHUYECKUMH M JKOJOTHUYECKUMH TMpoOiIeMaMu
YeJIOBEYECTBA; OLICHWBATh HOCJIEJICTBHs CBOEH AEATENbHOCTH IO OTHOUICHHIO K OKpY’Karolled MpUpOTHON
cpene, COOCTBEHHOMY 3JI0POBBIO W 3JIOPOBBIO OKPYKAIONIUX JIFOJICH; OOOCHOBBIBATH M COOJIFONATH MEpPHI
npodMIakTUKN MH(EKIMOHHBIX 3a00JIeBaHUl, MpaBUiIa MOBEACHHUS B NPUPOAE U obecredyeHus: 0€30MacHOCTH
COOCTBEHHOW KHM3HENEATETLHOCTH B UYPE3BBIYAHHBIX CHUTYaIlUsX MPUPOAHOTO M TEXHOTEHHOTO XapaKTepa,
XapaKTepu30BaTh COBPEMEHHbIE HAyUHbIE OTKPHITHS B 001aCTH OHOJIOTHH;

pa3BUTHE y O0YYarOIIMXCs MHTEIUICKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEH B IpOIecCe 3HAKOMCTBA C
BBIJIAIOIIMMUCS OTKPBITUSAMU U COBPEMEHHBIMU HCCIIEOBAaHUSMH B OMOJIOTHH, PELIAEMBIMU €10 MpobiIemMaMu,
METOAOJIOTHEH OMOIOTHYECKOTO HWCCIIEAOBAHUS, TPOBEICHHS SKCIIEPHUMEHTAIBHBIX HCCIECIOBAHUN, PEUICHUS
OMOJIOTMYECKUX 3a/1a4, MOJEIUPOBAHHS OMOJIOTMYECKIX 0O0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHUE y OOYYaIOUINXCSl EHHOCTHOTO OTHOIIEHHS K JKUBOW MPHUPOJE B IEIOM M K OT/ACIBHBIM €&
O0BEKTaM U SBJIEHUSAM; (OPMHUPOBAHUE HSKOJIOTMYECKOM, T€HETHYECKOH TI'paMOTHOCTH, OOIIEH KyJIbTYpPbI
MOBEJICHHSI B IPUPO/IC; MHTETPALIMU €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTreHre 00ydyaroIMMUCS KOMIIETEHTHOCTH B PAaLlMOHAIBHOM IMPHUPOJIOINOIB30BaHUU (CcOOII0AeHNE
MIpaBWJI TIOBEJIEHUS B MIPUPOJIE, OXPaHbl BUJOB, IKOCUCTEM, OHOC(EpPDI), COXPAaHEHUH COOCTBEHHOIO 370POBbS U
3JI0POBbSI OKPY)KAIOLIMX JIFOJIeH (CoOMoeHns Mep NMpoUIakTHKH 3a0oieBaHMi, obecrieueHne 0e30MacHOCTH
KHU3HENEATSIFHOCTH B YPE3BBIYANHHBIX CHUTYaIlMsIX NPUPOAHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE
MCMOJIb30BaHUS OMOIOTHUECKUX 3HAHUI U YMEHHUH B MOBCEHEBHOM KU3HU;

CO3JIaHWE YCJOBHUW JJII OCO3HAHHOTO BHIOOpa OOYYAIONIMMHECS WHAWBHIYAIBHOW 00pa3oBaTebHOM
TPAEeKTOPUH, CHOCOOCTBYIOIIEH MOCIEAYIOMEMY MPOopECCHOHATIBHOMY CaMOOIpPEIENEHHIO, B COOTBETCTBUU C
WH/IMBAyATEHBIMA UHTEPECAMH H MTOTPEOHOCTSMHU PErHOHA.

OO1m1ee 4MCiIO YacoB, OTBEACHHBIX HAa M3y4eHHE OMOJIOTUM Ha YIIyOJIEHHOM YPOBHE CpEIHEero oOIIero
oOpa3oBanusi, coctabinseT 204 yaca: B 10 xnacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 vaca B
HEJISIIO).

OTOop OpraHM3alMOHHBIX (OPM, METOJIOB M CPEACTB OOYyUEHHUS OHMOJIOTHU OCYIIECTBISETCS C YYETOM
cneun(UKd €ro CoAep)KaHUS W HaNpaBICHHOCTH Ha MPOJODKEHHE OHMOJIOTHYECKOro o00pa3oBaHUs B
OpraHu3aLMsIX CPEAHEro NPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

OO0s3aTenbHBIM YCIIOBHEM TNPU OOYYEHHU OHOJOTMH Ha YriyOJIEHHOM YPOBHE SIBISIETCS MPOBEACHUE
Ja00paTOPHBIX U MPAKTHYECKUX padoT. Takxke ydactre oOydaromuxcsi B BBIITOJHEHHH MPOCKTHBIX M Y4eOHO-
UCCIIEIOBATEIBCKUX PadOT, TEMATUKA KOTOPBIX ONpEAEISeTCS YYUTEIeM Ha OCHOBE MMEIOIINXCS MaTepHaIbHO-
TEXHUYECKHUX PECYPCOB M MECTHBIX IPUPOJHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA

10 KITIACC

CopepxaHue NMPOrpaMMbl, BBIJEIEHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY I'OCYAApCTBEHHOW HMTOrOBOU
arrectaruu (I'NA).

Tema 1. Buosnorus kak Hayka

CoBpemenHas Ouosiorusi — KOMIUIEKCHas Hayka. Kpatkas uctopus pazputus Ouosioruu. buonoruueckue
HAYK{ U M3y4aeMble UMY MpoOsieMbl. DyHIaMEeHTaNIbHBIC, TPUKIIAHbIC M TIOUCKOBBIC HAYyYHbIE HCCIICIOBAHUS B
OHMOJIOTHH.

3nayenue Ononoruu B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAay4yHOU KapTuHb Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ Ouosiorvel. 3HayeHre OUOJIOTMH B NMPAKTUYECKOM NEATEIBHOCTH YEIOBEKa: MEIUIIMHE, CETbCKOM
XO035MCTBE, IPOMBILIIICHHOCTH, OXPaHE IPUPOJBI.

JdemoHcTpauuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. 'apseit, I'. Menaens, B. .
Bepnanckwii, 1. I1. ITaBnos, 1. 1. Meunukos, H. 1. Baswios, H. B. Tumodeer-Pecosckuii, [x. Yorcon, @.
Kpux, /1. K. benses.

Tabmuis! u cxeMbl: «CBsi3b OHONOTHH C APYTUMHU HayKamuy, «CrcreMa OMOJOTHYECKUX HAYK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JXKuBble cucteMbl Kak mpeaMeT u3ydeHust ouosnoruu. CBONCTBA KUBBIX CHCTEM: €IUHCTBO XUMUYECKOTO
COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CJIOXHOCTb M  YIOPSAAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTD,
CcaMOOpraHu3alysl, CAMOBOCIIPOU3BEICHHE, PA3IpaXKUMOCTh, U3MEHYUBOCTh, POCT U pa3BUTHE.

YPpOBHM OpraHu3alMy KUBBIX CHUCTEM: MOJEKYJAPHbIA, KIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIM,
MOMYJISILIHOHHO-BUI0BOM, SKOCUCTEMHBIN (OnoreoneHoTHYecKkuii), Ouocdepuslil. [Ipoueccel, mpoucxoasmme B
KUBBIX cucreMax. OCHOBHblE Ipu3Haku >xkuBoro. Ku3Hb kak ¢(opma cymiectBoBaHus Mmatepuu. Haykw,
M3YyYarolllye KUBbIE CUCTEMBI HA PA3HBIX YPOBHSX OpraHU3ALINH.

N3ydyenue xuBbix cucteM. Metonasl Omosornyeckoil Hayku. HaOmroneHue, n3mepeHue, dKCIEPUMEHT,
cucreMarusauus, MeraaHanus3. lloHdarme o 3aBUCHMMOM M He3aBUCMMOM mniepeMeHHOW. [lnaHupoBanue
skcriepuMenTa. [locranoBka u npoBepka runote3. Hynesas runoresa. [lonsiTue BIOOPKH U €€ T1OCTOBEPHOCTb.
Pa3z6poc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJIyYEHHBIX pe3yabTaToB. [IpHUMHBI HCKa)KEHUS
pe3yibTaTOB SKCIIepUMeEHTa. I [oHATHE CTATUCTHYECKOTO TECTA.

JdemMoHcTpanuu

Tabmumpl u cxembl: «OCHOBHBIC TNMPU3HAKU KU3HW», «buomornueckue cucreMbl», «CBOMCTBA >KUBOU
MaTepUn», «YPOBHU OPraHU3alMM KUBOM NPHUPOAbD», «CTpOeHHE KUBOTHOM KIETKN», «TKaHU >KUBOTHBIXY,
«CucTeMbl OpraHOB 4YeJIOBEYECKOro opranusmay, «buoreonenos», «buocdepa», «Meroabl U3yyeHUs >KUBOU
MIPUPOJIBI».

O6opynoBanue: mnabopaTopHoe 00OpydOBaHUME Il TMPOBEACHUS  HAONIOJAEHUW, HW3MEPECHH,
JKCIIEPUMEHTOB.

IIpakTHyeckast padora «licronb30BaHNnEe pa3IUYHBIX METOAOB IPU U3YYEHUU KUBBIX CHCTEM).

Tema 3. Brnosnorus Kierku

Kinerka — ctpykTypHO-QyHKIIMOHATBHAS €AUHUIIA XUBOTO. McTopust oTKphITHs KieTku. Paboter P. ['yka,
A. JleBenryka. Knerounas teopus (T. LlIBann, M. Illneiinen, P. Bupxos). OCHOBHBIE MTOJIOKEHHSI COBPEMEHHON
KJIETOYHOU TEOPHH.

MeTobl MOJNEKYISIpHONH U KIETOYHOM OMOJIOTHH: MHUKpPOCKOIUS, XpoMmaTorpadus, anekrpodopes, MeTox
MEYEHbIX aTOMOB, Aud¢epeHInaabHoe [EeHTPUPYTUpOBaHUEe, KYJIbTUBHUPOBAHUE KIETOK. M3yueHue
@ukcuposannvix  Kiemox. DIEKTPOHHAas  MHUKpockomus. Kougokanvmas  muxpockonus. Bumanvhoe
(npudsicusHenHoe) usyuenue Kiemox.

JdemMoHcTpanuu

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

Tabnuuer u cxembl: «CBETOBOM MUKPOCKOI, «DIEKTPOHHBIN MUKPOCKOIM», «VICTOpHS pa3BUTHS METOJIOB
MHUKPOCKOIIHH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpOIMpENapaThl pacTUTENbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

IIpakTuyeckas padora «/3ydeHre MeETONOB KIETOYHOW Oumonoruu (xpomartorpadus, 3nexTpodopes,
muddepennmanbaoe nenTpudyruposanue, [TLP)».



Tema 4. Xumnueckasi OpraHu3anus KjIeTKH

XUMHYECKUN COCTaB KJIETKH. Makpo-, MHUKpPO- M YJIbTPaMUKPOJIEMEHTBL. Boma u €€ poib Kak
pacTBOPUTEIIS, PEAreHTa, y4acTUE B CTPYKTYPHUPOBAHMM KIIETKH, TEIUIOPEryIsluud. MuHepalbHbIE BEIIECTBA
KJIETKH, UX OHOIorndeckas posib. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelecTBa KieTku. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIA COCTaB OEIKOB.
CrpykTypsl OenkoBoil Monekynbl. IlepBuuHas cTpykTypa Oenka, MenTHAHAS CBs3b. BTopuuHas, TpeTH4Has,
YeTBepTUYHAsI CTPYKTYphIL. JleHarypanus. CoiictBa 6enkoB. Knaccudukanus 6enkos. buonornueckue GyHkuuu
oenkoB. [lpuonoi.

VYrneBoabl. MoHOCaxapuabl, Jucaxapyuabl, OJIMrocaxapuabl U noiaucaxapuabl. OOIMUN MIaH CTPOSHUS U
(U3NKO-XMMHUYECKHE CBOICTBA YIiIeBO10B. bruonornyeckue GyHKINU YrIEeBOIOB.

Jlummuaer.  TuappodunbHO-rHApOdOOHBIE  cBoiicTBa. Kiaccudukammss  aunuaoB.  Tpuriammepusbl,
dbochomunuabl, BOCKH, cTepousl. buonormdeckwe QyHkmum TunuaoB. OOmmMe CBOHCTBA OMOJIOTHYECKHX
MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO, MTOJIYIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. [JJHK u PHK. Crpoenue HyknenHoBbix kuciaor. Hykneoruael. Ilpunnun
koMmiuiementapHoctu. [lpaBmino Yapradda. Crpykrypa JAHK — nBoiiHas crnupanb. MecToHaXxoxAeHUE H
ounonornueckue Gpynaknuu JJHK. Buasr PHK. @yaknun PHK B kierke.

Crpoenune monekynsl AT®. Makposprudeckue cBsizu B Mmosiekyie AT®. buonornueckue pynkunu ATO.
BoccranoBneHHbIE TMEPEHOCYMKH, WX GYHKIMH B KiIeTke. [[pyeue Hykieozuompugochamor (HTD).
CexksenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykTypHas Ononorusi: OMOXUMHYECKHEe U OMO(PU3NIECKHE UCCIIETOBAHHS COCTaBa U MPOCTPAHCTBEHHOM
CTPYKTYphl OuoMonekyn. Modenuposanue cmpykmypol u @QYHKYyuti OUOMONEKYL U UX KOMNIEKCOS8.
Komnvromepnuiii ouzaiin u opeanuveckuil cunmes 6UOMONEKY U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpamun

[Moptpertsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C. [Ipy3unep.

Juarpammsbl: «PacrpeierieHne XHUMHUYECKMX JJIEMEHTOB B HEXHBOM mnpupoae», «PacnpeneneHue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAE».

Tabmuuel u cxemsl: «llepuonnyeckas TabaMIa XMMUYECKHX 3JIEMEHTOBY, «CTPOEHHE MOJIEKYINBI BOJBI»,
«BemectBa B coctaBe OpraHu3MoB», «CTpoeHHE MOJEKYIbl Oeika», «CTPYKTYphl OEIKOBON MOJIEKYJIBI»,
«CTpoeHMEe MOJIEKYN YriaeBoJoB», «CTpoeHHE MOJEKyl JunuaoB», «HykienHoBele Kucnotel», «CTpoeHue
MouteKyibsl ATO».

Ob6opynoBaHue: XUMUYECKas ocyia 1 000py10BaHHE.

JlabopaTopHas padora «OOHapyxeHHe OETKOB C MTOMOIIBIO KaU€CTBEHHBIX PEAKITUN».

JlabopaTopunasi pabora «lccnenoBaHuE HYKIEHHOBBIX KHCIIOT, BBIJEJIEHHBIX M3 KIETOK DPA3JIMYHBIX
OpPraHHU3MOBY.

Tema S. CTtpoeHue 1 QyHKIUH KICTKH

Tunel KIETOK: SyKapuoTHuUecKas U IpokapuoTnueckas. CTpyKTypHO-(QYHKIMOHAJIbHbIE OOpa3oBaHMs
KJIETKH.

Crpoenue mpokapuoruyeckoil kietku. Kierounas crenka Oakrepuili u apxeid. OcoOEHHOCTH CTpPOEHUS
reTepoTpoHOI 1 aBTOTPOGHON MPOKAPUOTUIECKUX KJIETOK. MecTO U pojib MPOKAPHOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHHUE dyKapuoTHyeckoi kieTku. [ImazmaTudeckas MemOpaHa (Iia3MaiemMma).
CrpykTypa mia3zMaTHUeCKO MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IUIa3MaTHYeCKyr0 MeMOpaHy: MacCUBHBIH
(muddy3us, obneruéHHas nud@ysus), axkTUBHBIA (MEPBUYHBIA W BTOPUYHBIA aAKTUBHBIM TpaHCHIOPT).
[TonynponumiaeMocts MeMOpanbl. PaGota HaTpuii-kamueBoro Hacoca. DHAOIMTO3: MHHOIMTO3, (HaromuTos.
Ok3o1urto3. Knerouynas crenka. CTpykrypa v GyHKIUU KJIETOYHON CTEHKH pacTeHH, rpruOoB.

[Mutormasma. [{uto3zoms. Lutockener. [IBmwkenue nuroruiazMel. Opranonsl kieTku. OnHomMeMOpaHHbIE
OpraHoufibl KJIeTKu: sHjoazMatudeckas cetb (I11C), anmapat I'onbkK, TM30COMBI, UX CTPOECHUE U (PYHKLIUU.
B3auMocBs3p  0OTHOMEMOpaHHBIX OPraHouAoB KiIeTKH. CTpoeHHe TpaHyISIpHOTO peTHKYyiIyMma. Mexanuszm
nanpaenenusi oenkos 6 OIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkuit
(arpaHymnspHBII) SHAOIUIA3MAaTHYECKU peTukynyM. CekperopHas GpyHkuus annapata ['onbmku. Moougurayusa
benxos 6 annapame I onvoxcu. Copmuposka denrkosé 6 annapame I onvoocu. TpaHCOPT BEUIECTB B KIIETKE.
Bakyonu pacturensHbIx kineTok. Knerounstii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWIBl KIETKU: MUTOXOHIPHM, TIACTUIBL. [Ipoucxodxcoenue MumoxoHOpuil u
naacmuo. Cumobuocenes (K.C. Mepeockoeckuii, JI. Mapeynuc). CtpoeHrne u GyHKIMU MUTOXOHAPUH U TUIACTHUI.
[lepBuuHbIe, BTOPUYHBIC U CIIOKHbBIE MIACTU]IBI (POTOCUHTEZUPYIOUINX IYKAPUOT. XIIOPOIUIACThI, XPOMOILIACTHI,
JICHKOILIACTHI BBICIIUX PACTCHUM.



HememOpanubie opranouabl kieTkd CrpoeHue M (YHKIMM HEMEMOpaHHBIX OPraHOMAOB KIICTKH.
PubGocowmel. IIpomescymounsvie ghuramenmol. MUKpOQHUIAMEHTBL. AKmunosbie Mukpoguiamermol. MplllIeUHbIE
KIIETKU. AKMUHOBblE KOMNOHEHMbl HembluleuHblx Kiemok. Mukporpyoouku. Kierounsiii nentp. CtpoeHue u
JBIDKEHUE JKI'YTUKOB M pecHHYeK. MHKpOTpyOOuKkH muromiasmbl. LleHTpuons. benku, accoyuuposanHvie c
Mukpoguramenmamu u Muxkpompyoouxamu. Momopuule benxu.

Snpo. O6Gonouka siapa, XpOMaTHH, KapuoIIa3Mma, SIPHIIKH, MX CTPOCHHE W (QYHKUIUH. SaepHbIi
0enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pPaCMOJIOKEHHUE XPOMOCOM B HHTEp(azHOM sape. dyxpomamuH u
eemepoxpomamun. bBelKu XpomMaTuHa — TUCTOHBL J{unamuxa sdepHou 000104Ku 8 mumo3se. AHoepmbii
Mpancnopm.

Knerounsle BkimtoueHus. CpaBHUTENIbHAsA XapaKTEPUCTUKA KIETOK IYKapUOT (pacTUTENIbHOM, KUBOTHOM,
rpuOHON).

JdeMoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprysnuc.

Tabnuubl u cxembl: «CTPOCHUE IYKAPUOTHUUECKON KIeTKn», «CTpOCHHE KMBOTHOU KIETKU», «CTpoeHue
pacTUTENbHOU KIETKNY», «CTpOeHUE MUTOXOHAPUNY, «Sapo», «CTpoeHHe MPOKAPUOTHUECKON KISTKI.

OOopynoBaHue: CBETOBOM MHKPOCKON, MHKPOIIPENapaTbl PAcTUTENBHBIX, JKUBOTHBIX  KJIETOK,
MUKpOTpenaparsl 0aKTepHalbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHHS KIETOK Pa3IuYHbIX OPraHU3MOB.

IIpakTnyeckas padora «/I3ydyeHue CBOMCTB KIETOUHON MEMOPaHbBI».

JlabopaTopnasi padora «lccnenoBanue niazMoinsa U JeI1a3MoiIn3a B paCTUTENbHBIX KIETKaX».

IIpakTnyeckas padora «/3ydyeHue ABIKEHUS UTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NpeBpallleHHe JHEPTHH B KJIeTKe

AcCCUMWIISIIMSL U TUCCUMUIIALIMSA — JIBE€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIecTB: aBTOTPO(HBIN U
rerepoTpodHbIil. YuacThe KHCIopoJa B OOMEHHBIX IpolLeccax. JHEPreTHyeckoe OOeCTeYeHHe KIETKU:
npeBpatienrne AT® B oOMeHHbIX mporeccax. OepMEHTATUBHBIN XapaKTep Peakifil KIETOYHOTO MeTaboIu3Ma.
@depMeHThl, UX CTpOEHHME, CBOMCTBA U MexaHu3M jaeWctBus. Kodepmentsl. Otinuus (epMeHTOB OT
HEOPraHMYeCKUX KaTaiu3aTropoB. benku-akTuBaToppl W OEIKU-MHTHMOUTOPBL. 3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT pa3IMYHBIX (PAKTOPOB.

IlepBUUYHBII CHUHTE3 OpPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCHHTE3. AHOKCUCEHHbIU U OKCUSEHHbBIU
domocunmes y oaxmeputi. Ceemocoduparowjue nuemMeHmsvl U HNUSMEHmMbl PeakyuonHo2o yeumpa. Ponb
XJIOpOIUTacTOB B mporiecce Gorocunte3a. CeroBas U TeMHoOBas (a3pl. Pomoovixanue, Cs., Cs. u CAM-munsoi
domocunmesa. 1lponykTUBHOCTh (poTOCHHTE3a. BiusHue pa3nuuHbIX (AaKTOPOB Ha CKOpPOCTh (DOTOCHHTE3A.
3HayeHue GOTOCUHTE3A.

XEMOCHUHTE3. Pa3HooOpa3zue  OpraHu3MOB-X€MOCHHTETHKOB: HUTpUULIKpyIOLINEe OaxkTepuu,
xKene300aKkTepuu, cepoOaKTeprH, BOJIOPOIHbIE OakTepun. 3HaU€HHE XeMOCHHTE3A.

AHarpobOHble opranu3mbl. Bunpel Opokenus. IIpoaykTbl Opo’k€HHS M KX HUCIOJIb30BAaHUE YEJIOBEKOM.
AHa’po0HBIe MUKPOOPTaHU3MBbI KaK 00BEKTHl OMOTEXHOIOTUU U BO30YAUTENN OOJIE3HEH.

AdpoOHBIE OpraHU3Mbl. JTamnbl SHepreTudeckoro obmena. I[loaroroBurenbHbld 3Tan. [nukonus —
0ECKHCIOPOHOE PaCLIeTNICHHE TITIOKO3bI.

buonoruueckoe okuciaeHue, WK KIETOYHOE JbIXxaHue. Poiib MUTOXOHIpUI B mpolieccax OMOJIOrH4YeCcKOro
okucnenus. Lukmumueckue peakuuu. OxkucnutenbHoe (ochopuarpoBanue. Inepaus MemMopaHuo2o epaouenma
npomonos. Cumnmez AT®: paboma npomonunou ATD-cummaszvl. IlpemmyiecTBa a’poOHOr0 MyTH OOMEHa
BEIIECTB Mepe aHadpOOHBIM. DPPEKTUBHOCTD IHEPTETHUECKOT0 0OMEHa.

JdemMoHcTpauuu

IToprpersr: Ix. [Ipuctin, K. A. Tumupsases, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Murtuens, I
A. 3aBap3uH.

Tabmumer u cxembl: «®DoTocuHTE3», «DHEpreTHUeckuii oOMeH», «buocuHTe3 Oenkay, «CTpoeHue
bepmenTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHKpPOCKOI, 000pYyJOBaHUE JAJSI MPUTOTOBICHUS IMOCTOSHHBIX U BPEMEHHBIX
MUKpOTIPENnaparos.

JlaGopaTopHas pabora «lI3yueHne KaTaTUTUYECKONH aKTUBHOCTH ()epPMEHTOB (Ha MpUMEpe aMUIIa3bl WIN
KaTaasbl)».

JlaGopaTtopnas padora «M3yueHue QepMEHTATUBHOIO pacLICIUICHUs TMEpPOKCHAAa BOAOpOAa B
PaCTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTopHnasi pabora «CpaBHeHHUE MPOIIeccOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKECHUSI U IBIXAHUSI.



Tema 7. HacnencreenHas ungopManus U peanu3anus eé B KieTke

Peaknun marpuyHoro cuHTe3a. [IpMHIMI KOMIUVIEMEHTAPHOCTH B pEaKLUMSIX MATPUYHOTO CHUHTE3A.
Peanuzamus HacnencrBeHHo mHpopMmaiuu. ['eHeTHUeCKuil Koa, ero CBOWCTBA. TPaHCKPUIIIUA — MaTPUYHBIN
cunte3 PHK. IlpuHuMnel TpaHCKpUINUUU: KOMIUIEMEHTapPHOCTb, AHTUIIAPAIETbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckotl kiemke. Hexooupyrowue PHK.

Tpancnsnus u e€ stanbl. Yyactue tpancnoptHeix PHK B 6nocunTtese 6enka. YcnoBus OuocuHTesa Oenka.
KoaupoBanue amunokuciot. Pons pubocom B OuocunTese Oenka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enos. OpraHusanys I'€HOMa y IPOKapHOT U 3YKApPHUOT.
Perynsanus aktuBHOCTH TeHOB y mpokapuor. ['mmote3a omepona (®. XKakob, XK. Mano). Monexyrapuole
MexXaHusMbl dKCHpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 peeyiayuu pabomel 2eHog. Perymsuus
O0OMEHHBIX MPOIeCCOB B KieTke. KieTounslii romeocTas.

Bupycel — Hekinerounsie (opMbI KM3HM M OONMraTHble mapasutbl. CTpOEHHE MPOCTHIX U CIOXKHBIX
BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKuszuennwil yuki JJTHK-cooepocawux supycos, PHK-codepoicawux
gupycos, baxmepuogazos. Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHbie 3a0oneBanHusi 4yenoBeka, KUBOTHbIX, pacTeHuil. CIINJ, COVID-19, conuanbubie u
MEAUIMHCKUE MPOOIIEMBI.

Buoungpopmamuxa: unmezpayusi u ananuz 6oavwux maccusos («bigdatar) cmpyxkmypuoix 6uonocuueckux
Ooannvix. Hanomexnonocuu ¢ ouonoeuu u meouyune. Ilpoepammupyemvie @pyuxyuu derxkos. Cnocobwvi 0ocmasxu
JIeKapcme.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, 1. . IBaHOBCKU.

Tabmuuer u cxemsl: «brocunTes 6enkay, «I'eneTrnueckuii Koy, «Bupycs», «baktepuodaruy.

IIpakTuyeckas padora «Co3nanue MOJEIN BUPYCa».

Tema 8. ’/KuzHeHHBIN UK KJIETKHU

Knerounsnii 1muki, ero mnepuoasl U perymsauus. Matepdaza u muto3. OCOOEHHOCTH MPOLIECCOB,
nporekatomux B wuHTepdaze. [loaroroBka kieTku Kk aeneHuto. lIpecuHTeTHYECKU (IMTOCTMUTOTHYECKUI),
CUHTETUUYECKUN U MOCTCUHTETUYECKUH (MPEMUTOTUYECKHI) Tepro 16l HHTEP(Da3hI.

Marpuunsiii cunte3 JHK — permmukanusa. I[lpumHnunsr permmkanmu  JIHK: xoMImeMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIM CUHTE3, aHTHUHapauienbHocTh. MexanusMm permukauun JIHK. Xpomocomsl. Ctpoenue
xpoMmocoM. Termomepsl U TeroMepa3a. XpOMOCOMHBIN HA0OP KJIETKU — KapuOTHM. [UTIJIOUIHBIN U TarjIouIHBIN
Habopbl XpoMocoM. ["'oMosiornynbie XpoMocoMsl. [10710BbIE XpPOMOCOMBI.

Jlenenue kneTku — Muto3. CTaguu MUTO3a U MIPOUCXOSAIINE B HUX Iponecchl. Tumbl muTto3a. Kapuokunes
U IUTOKHUHE3. bronorudeckoe 3Ha4eHUE MUTO3A.

Perynsnus mutotndeckoro nukia kietku. [IporpaMmMupyemas kiietouHasi TuOenb — alomnTos.

Knerounoe sapo, XpoMocoMbl, (yHKIHOHAIbHAsS TEeHOMUKA. Mexanusmel  npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeiru kaiemok. «lugpposas knemxa» — Ououngopmamuueckue mooenu
@DYHKYUOHUPOBANUS KNEMKU.

JdemMoHcTpauuu

Tabmuie! u cxeMbl: « X KU3HEHHBIH UK KIETKH», «MuTto3y, «CtpoeHue xpoMmocomy, «Pemmukarus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTopnass paGora «HaGmoneHne MuTO3a B KIETKaX KOHYMKA KOpelika Jiyka (Ha TOTOBBIX
MHUKpOIpenaparax)y.

Tema 9. Ctpoenue n pyHKIIUM OPraHU3MOB

buonoruueckoe pasHooOpazue opraHu3smMoB. OJHOKIETOYHBIE, KOJOHUAIbHbBIE, MHOTOKJIETOYHbIE
OpPTraHU3MBI.

OCOOCHHOCTH CTPOCHHS M IKM3HEIACATEIBLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepun, apxew,
OJTHOKJIETOYHbIE TPUOBI, OHOKIJIETOUHBIE BOAOPOCIH, IpYrHe MPoTUCThl. KoloHnanbHbIE OpraHu3MBI.

B3auMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMbI OpraHoB. OpraHusM Kak
equHoe reinoe. I'omeocras.

Txanu pactenuid. TUNBl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAs, MOKPOBHAS, MPOBOSANIAs, OCHOBHA,
Mexanndeckas. OcoOEHHOCTH CTpOoeHUs, GYHKIIUIA U PACIIOJIOKEHHUS TKaHEeH B OpraHax pacTeHH.

TkaHM )KMBOTHBIX W YeJOBEKAa. THUIbI KUBOTHBIX TKaHEH: SMUTETUANIbHAS, COSIUHUTENIbHAS, MBIIICYHAs,
HepBHast. OcCOOEHHOCTH CTpOeHUs, GYHKIIUI U pacTonokKeH!s TKaHEeH B OpraHax KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble U reHepaTUBHbIE OpraHbl pacTeHUM. OpraHbl U CUCTEMbI OPraHOB >KMBOTHBIX U
yesnoBeka. OyHKIMM OpraHoB M CUCTEM OPI'aHOB.



Omnopa Tena opranuzmoB. Kapkac pacrenuid. CkeneTbl OJHOKIETOUYHBIX U MHOTOKJIETOUYHBIX KUBOTHBIX.
HapyxHblii 1 BHyTpeHHMH ckeneT. CTpOeHUE U TUIIBI COEAUHEHUS KOCTEH.

JIBu>keHHne opraHu3MoB. [[BuxeHre OJTHOKIETOYHBIX OPraHU3MOB: aMEOOUAHOE, KTYTUKOBOE, PECHUYHOE.
JIBM)KE€HWE MHOTOKJIETOYHBIX PACTEHUM: TPOMU3MBI M HACTHH. J[BH)KEHHE MHOTOKJIETOUYHBIX J>XUBOTHBIX H
YesioBeKa: MbllleyHast cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX paboTa.

IIntanue opranusmos. [loryonieHue BOXBI, YIVIEKMCIIOIO ra3a U MHUHEPAIBHBIX BEILIECTB PACTCHUSMH.
[Iuranue )kMBOTHBIX. BHYTpUIIOJIOCTHOE ¥ BHYTPUKIIETOYHOE NUILEeBapeHue. [ luTaHnne mo3BOHOYHBIX )KUBOTHBIX.
Otnensl nunieBapuTenbHOro TpakTa. [lnmeBapurensHbie xene3pl. [lumeBapurenbHas cucTeMa 4ea0BeKa.

Jlpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue >kuBOTHBIX. Juddy3us razoB uepes moBepxXHOCTh
kinetku. KoxxHoe npixanue. JlpixatenpHast moBepxHOCTh. JKabGepHoe wu nérounoe apixanue. /[Ipixanue
[TI03BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIOLMOHHOE YCI0KHEHUE CTPOCHHUS JIETKUX [TO3BOHOYHBIX KUBOTHBIX.
JlpIxaTenpHas cHCTeMa 4YeloBeKa. MeXaHu3M BEHTWIILUHU JIETKUX Yy NTHUI U MIIEKONUTAKIUX. Perymsanus
nbixaHus. /{pixaTenbHbie 00bEMBI.

Tpancopr BewiecTB y OpraHu3MoOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHUU. TpaHCHIOPT BELIECTB Yy
#KUBOTHBbIX. KpoBeHOCHas1 cucreMa u €€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
Cepauie, KpOBEHOCHBIE COCYIIbI M KpoBb. Kpyru kpoBooOpareHusi. DBOJIOIMOHHBIE YCIOXKHEHHS CTPOEHUS
KPOBEHOCHOI cHCTEeMBbI TO3BOHOYHBIX )KMBOTHBIX. PaboTa cepaua u e€ perymsamusi.

Brinenenue y opranusmoB. Beinenenue y pactenuil. Boigenenue y uBoTHbIX. COKpaTUTENbHbIE BAKYOIIH.
Opranbl BoyieneHus. DubTpanus, cekpeuus U oOpaTHOE BCachblBaHME KaK MEXaHU3Mbl pabOThI OPraHoB
BblieneHUs. CBsI3b MOJIOCTH Tejla C KPOBEHOCHOM M BBIAEIUTENbHON cucTeMaMmu. BplieneHre y n03BOHOYHBIX
KUBOTHBIX U 4yenoBeka. [louku. Ctpoenue u pyHkunonupoBanue Hegpona. OOpazoBaHre MOUYH y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepHuil U LKUCTHI TPOCTEUIINX.
3ammra y MHOTOKJIETOUHbIX pacTeHnil. Kyrukyna. CpeacTBa nacCMBHON M XMMUYECKOH 3auThl. DUTOHIUIBL.

3ammTa y MHOTOKJICTOYHBIX )KUBOTHBIX. [[OKPOBBI M MX MPOM3BOIHBIC. 3allUTa OpraHu3Ma OT OOJIe3HEH.
Nmmynnast cucrema dyenoBeka. KieTOuHbI U TyMOpandbHBI MUMMYHHTET. BpOXAEHHBIH W mpHOOpeTEHHBIN
cnenuduueckuit ummyHuter. Teopus kioHambHO-cenekTuBHOTO mMMmyHuTeTta (I1. Dpnux, ®. M. bepuer, C.
ToneraBa). BocnanurenbHble OTBETHl OPraHU3MOB. POjb BpOXKIAEHHOIO MMMYHHTETa B Pa3BUTHUM CUCTEMHBIX
3a00JIeBaHUH.

PazgpaxxumocTs U perynsuus y opraHu3MoB. Pa3qpa)kuMocTh y OJTHOKJIETOYHBIX OpPraHu3MoB. TakcHCHI.
PasapaxkumocTs 1 peryisinus y pacteHuil. POCTOBBIE BEIIECTBA U UX 3HAYEHUE.

HepBHast cuctema u pedrekropHas perynsiuss y >KUBOTHBIX. HepBHas cucrema u €€ OTAETBL
OBOJIOIMOHHOE YCIIO)KHEHME CTPOEHHUS HEPBHOM CHUCTEMBbl Yy KHUBOTHbIX. OTHenabl TOJOBHOTO MO3Tra
MMO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekropHas nyra. besycnoBHbie U yCIOBHBIE pedIEKCHI.

I'ymopasibHass perynsuus M SHIAOKPHHHAs CHCTEMa JKMBOTHBIX M 4enoBeka. JKese3pl 3HAOKPHUHHOU
CUCTEMBI U UX TOPMOHBI. JlecTBUE TOPMOHOB. B3auMOCBsI3b HEPBHOM M SHIOKPUHHOM cucreM. I mnoranamo-
runodusapHas cucTema.

JdemMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmumer w1 cxeMbl: «OAHOKIETOYHBIE BOAOPOCHH», «MHOTOKIETOYHBIE BOJIOPOCINY», «bakTepum,
«IIpocreiimme», «Oprasl LBETKOBBIX pacTeHHi», «CHCTeMBI OpPraHOB TO3BOHOYHBIX  KMBOTHBIXY,
«BuyTpenHee cTpoeHHe HaceKoMbix», «TkaHu pacteHuit»y, «KopHeBble cucteMbl», «CTpoeHHE CTEOs,
«CTpoeHue JTUCTOBOM IUIacTUHKN», «TkaHU KUBOTHBIX», «CKeneT yenoBeka», «lluieBaputenbHas cucTeMa,
«KpoBeHocHast cucrema», «/lpixarenbHas cucrema», «HepBHas cucreman, «Koxay, «MpbllieyHas cucrema,
«BoigenmuTenpHas  cHCTEMay, «OHJIOKpUHHAS  CUCTEMay, «CTpoeHre  MBIIIIBIY, «MAMMyHUTETY,
«KumeunomnonoctHeie», «Cxema NUTaHUS pacTeHuil», «KpoBEHOCHBIE CHCTEMBbl MO3BOHOYHBIX >KMBOTHBIX,
«Ctpoenue ruaps», «CTpoeHue MiaHapuny, «BHyYTpeHHee CTpOEHHE OXKIEBOro uepBsi», «HepBHas cucrtema
peiO», «HepBHas cuctema msarymkuy, «HepBHas cuctema mnpecMbIKaromuxcs», «HepBHas cucreMa MTHID,
«HepBHas cucrema miekonuTaromux», «HepBHas cucrema yenoekay, «Pediaexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIPENapaThl OAHOKIETOUYHBIX OPTaHU3MOB, MUKPOIpEnapaThl
TKaHEH, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIMHM HACEKOMBIX, WIJIOKOKHX, >KMBBIE OSK3E€MIUIIPbl KOMHATHBIX
pacTeHuii, repOapuu pacTeHUH pPa3HBIX OTACIOB, BIIAXHBIC MpPEMapaThl KXUBOTHBIX, CKEJICThl MO3BOHOYHBIX,
KOJUIEKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJoBeKa, 000pyAOBaHHE AJIs JIEMOHCTpPAIMU MMOYBEHHOTO U
BO3YIIHOTO MUTAHUS PACTCHUM, pacUIeIICHUs Kpaxmaja U OEJIKOB Mo AeHCTBHEM (epMEHTOB, 000PYIOBaHUE
JUISL IEMOHCTPALIMM ONBITOB MO0 U3MEPEHHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXAHNU3Ma JIbIXaTEIbHbIX ABUKECHUMH,
MOJIEJIA TOJIOBHOT'O MO3Ta PA3IMYHBIX KUBOTHBIX.



JlabopaTopnasi padora «l/3yueHne TkaHel pacTEHUN».

JlabopaTopnasi padora «l3yueHne TkaHel )KMBOTHBIX».

JlaGoparopHas padora «/3yueHue opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPTaHN3MOB

@opMbl pa3MHOKEHHsI OPraHU3MOB: Oecronoe (BKJIoYas BEreTaTUBHOE) M moJjioBoe. Buubpl Gecmoioro
Pa3sMHOXKEHHUS: TOYKOBAHUE, CIIOPYJISAIMS, (hparMeHTanus, KIOHUPOBAHUE.

[Tonosoe pazmuosxkenue. [lonoBsie kneTku, ninu rametsl. Melios. Ctaauu mernosa. [loBenenne xpomocom B
Meiio3e. KpoccuHrosep. buonornueckuii CMbICI MEHO3a M NOJIOBOTO mporecca. Meilo3 U ero Mecro B
KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pazputue. ['ameroreHes y *)UBOTHBIX. [lomoBeie xene3pl. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIETOK. CriepmaTorenes u oorene3. CTpoeHHe MOJIOBBIX KIETOK.

OmooTBOpeHne W AMOPHOHAIBHOE pPa3BUTHE KHUBOTHBIX. CIOCOOBI OIUIONOTBOPEHUS: HapyXKHOE,
BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOTHS — HAayKa O Pa3BUTUU OPTraHU3MOB.
Mopdghocenez — oona uz enasnvix npoodrem smopuonocuu. Konyenyus mopghocenos u moodenu mopgpoeenesa.
Cranuun sMOproreHes3a )KMBOTHBIX (Ha mpuMepe JiarymkH). Jpo6nenue. Tunsl apodienus. /Jemepmunuposanuoe
u Heoepmunupoganuvoe opodnenue. bracmyna, munvi 61acmyn. OcOOEHHOCTH IPOOJICHUS MIIEKOMHUTAIOIIUX.
3apojbllieBble JTUCTKUA (TacTpyssiiusi). 3akiajka OpraHOB M TKAaHEW M3 3apOJIbIIIEBBIX JUCTKOB. B3ammuoe
BIUSHUE YacTeil pa3BHBaroOIIerocs 3apojblma (d3MOpHOHANIbHAs MHIAYKIMS). 3akiagka IUlaHa CTPOSHUs
KUBOTHOTO KakK pe3yJbTaT HEpPapXUUECKUX B3aMMOJEWUCTBUN T'€HOB. BiusHue Ha 3MOpHOHAJIbHOE pa3BUTHE
pa3IMYHbIX (DaKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pa3Butue xuBoTHbIX. [locTamMOpuoHanbHblil nepuon. Ilpsimoe u Henpsmoe pazButue. PasButue c
Metamopho30M y OeCrno3BOHOYHBIX U IO3BOHOYHBIX KUBOTHBIX. bHONOrMYeckoe 3HAaYeHHE NPSIMOTO U
HENpSIMOI'O Pa3BUTHS, WX PACHpOCTpaHEHHUE B IMpHUpoje. Tumbl pocta XKUBOTHBIX. DAaKTOPHI pEryisiiuu pocTa
KUBOTHBIX U 4yenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U yenoBeka. [lepuoibl oHTOreHe3a
yenoBeka. CTapeHue U CMEPTh Kak OMOJIOTHYECKHE TTPOIIECCHI.

PasMHoOeHHe U pa3BuTHE pacTeHMid. ['ameropur u crnopodur. Meito3 B )KU3HEHHOM IMKJIE PAaCTCHUH.
O6pazoBanue crop B mpoiiecce Meio3a. ['amerorenes y pacteHuid. Omiog0oTBOPEHNE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoifHOE OIIOAOTBOPEHHE Y IIBETKOBBIX pacTeHH. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PEeTyJIsSUU OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpanuu

[optpersr: C. I'. HaBamun, X. [lIneman.

Tabnuuel u cxemsl: «BereraTuBHOe pasMHOXeHUE», « UMbl 6ecrojIoro pa3MHOXKEeHU», «Pa3MHOKeHUe
XJaMUJIOMOHAIb»,  «Pa3sMHOXkeHHe 3BIVIEHb», «Pa3zMHOXeHue Truape», «Meno3», «XpoMOCOMBI»,
«["amerorenesy», «CTpoeHHME SHLEKIETKH M crepMaro3onna», «OCHOBHbIE cTaguu OHToreHesay», «lIpsmoe u
HENpsIMOEe pa3BuTHE», «Pa3BuTHEe MalCcKoro xyka», «PasBurue capanum», «Pa3Burtne jsrymkn», «l(BoiHOE
OIJIOIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «CTpoeHHE CEMSH OIHOJOJBHBIX W JBYIOJIBHBIX PAacTCHHII»,
«OKW3HEHHBI IMKII MOPCKOW KamycTbl», <«OKW3HEHHBIM LMK MXa», «KW3HEHHBIM LMK MAanoOpOTHHUKAY,
«OKW3HEHHBIN LMK COCHBI».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOIIpenapaThl SHIEKIETOK U CIIepMaTo30ua0B, Moaenb «L{uki
Pa3BUTHS JISATYIIKI.

JlaGoparopHas padora «/3yueHne CTpoeHHS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax».

IIpakTnyeckas padora «BplsiBIeHNE NPU3HAKOB CXO/ACTBA 3apOAbIIIEH TO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHas padora «CTpoeHrE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUIN».

Tema 11. I'eHeTnKa — HAyKa 0 HACJIEICTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

WcTopust craHOBIIEHUS U Pa3BUTHUS TeHETHKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T. Moprana.
Pone oTeuecTBeHHBIX yu€HBIX B pa3Butun reHetuku. Paborst H. K. Kombumosa, H. M. BaBunosa, A. H.
benozepckoro, I'. /I. Kapnieuenko, FO. A. dununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T'€HETHUYECKHE TIIOHATUS U CHMBOJBL. ['OMOJIOrMYHBIE XPOMOCOMBI, aJICIbHBIE T'E€HBI,
aNbTEPHATUBHBIEC MPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN NPU3HAK, TOMO3UI0Ta, FETEPO3UT0Ta, YACTAsl JINHHUS,
ruOpuasl, reHoTur, (enorun. OCHOBHBIE METOIbl TEHETUKHU: TUOPUAOJIOTUYECKUH, IHUTOJOTHYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JdemMoHcTpanuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuii, I'.
N. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckmii.

TaOmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXeMBbl CKpelTUBaHUS».



JlabopaTopHnasi pa6ota «J/[po3oduia kak 00bEKT FreHETHIECKUX MUCCIEAOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemBanue. [lepBeiii 3aKk0H MeHaens — 3aKOH €IMHOO0Opa3usi THOPUIOB TIEPBOTO
nokoneHus. IIpaBwino noMuHupoBaHusa. Bropoit 3akoH MeHnens — 3aKkOH pacuUICIUICHHs IIPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOTMOPUAHOTO CKpeIMBaHus. [ UoTe3a 4YucTOThl raMer.

Ananusupyroiiee ckperniuBanue. [IpoMmexxyTouHblli XapakTtep HacienoBaHus. PaciiernieHue npu3HaKoOB
IIPY HEMOJIHOM JOMHHHUPOBAHUH.

Jurndpunnoe ckpeuBanue. Tperuil 3akoH MeHens — 3aKOH HE3aBHCUMOTO HAaClIEOBAaHMS MTPH3HAKOB.
[{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPELIBAHUS.

CuerieHHOe HacienoBaHue mpus3HakoB. Pabotel T. Moprana. CuenjieHHOE HacleIOBaHUE TEHOB,
HapylLIEHNE CUEIJICHUS MEXy F'€eHaMU. XPOMOCOMHasl TEOpHs HACIEICTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIN MEXaHM3M ONPENENICHUs IMoja. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHbIii W reTeporaMeTHbI 1o ['eHeTmyeckas CTpyKTypa MOJOBBIX XpoMocoMm. HacnenoBanue
IIPU3HAKOB, CLICIUICHHBIX C I10JIOM.

I'enotun kak nenoctHas cucreMma. [lnmeldoTponuss — MHOXKECTBEHHOE JEHCTBHE T'eHA. MHOKECTBEHHBIH
annenus3M. BzaumoselictBue HeayuenbHbIX TeHoB. KommieMenTapHocTs. Dnucras. [lonnmepust.

I'eHeTnyeckuil KOHTPOJIb DPAa3BUTHS PACTCHUM, XUBOTHBIX M YENOBEKa, a Takke (PU3MOIOTHUYECKUX
IIPOLIECCOB, IOBEIEHUS M KOTHUTUBHBIX (QYHKIMH. ['eHeTMueckue MexaHu3Mbl CUMOMOIeHE3a, MEXaHHU3MbI
B3aMMOJICHCTBUS «XO3fMH — Mapa3uT» U «XO35MH — MHUKpoOHMOoM». ['eHeTMdyeckue acheKThl KOHTPOIS H
M3MEHEHHS HACJIeICTBEHHON MH(OPMAITUH B MMOKOJICHUSAX KIIETOK U OPTaHU3MOB.

JdeMoHcTpamun

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuis! u cxemsl: «IlepBbiii U BTOpOIi 3aKoHBI MeHaens», «Tpetuii 3akoH Menaens», «AHaTU3upyolee
ckpemuBanue», «HenonHoe pomMuHupoBaHue», «CLEIUIEHHOE HacleJOBaHUE IPU3HAKOB Yy JPO30(UIIbIY,
«['eneruka nmona», «Kapuotun yenoseka», «Kapuotun npozoduisi», «Kapuotun nruubl», «MHOKECTBEHHBIN
atenn3My, «B3anMoielicTBHE TEHOBY.

Ob6opynoBaHue: MoAedb IJIs JIEMOHCTpPAIMM 3aKOHOB €IUHO00pa3Hsi TMOPUAOB NEPBOIO IMOKOJICHUS U
pacUICIUIeHHs] IPU3HAKOB, MOJIEIb U1 JEMOHCTPALMK 3aKOHA HE3aBUCHMOI'O HACJIEIOBAHUS IPU3HAKOB, MOJIEIb
IUIs  JEMOHCTPALlMM CLEIUIEHHOIO HAcJIeJOBaHWS IPU3HAKOB, CBETOBOM MHKPOCKOI, MHUKpOIIpenapar:
«dpo3zodumnay.

IIpakTnyeckas padora «/3y4yeHue pe3ynbTaTOB MOHOTUOPUAHOTO CKPEIUBAHUS Y IPO30(DHIIBI.

IIpakTnueckas padora «/3ydyeHue pe3yabTaToB JUTHOPUIHOTO CKPELIUBAHUS Y APO30(PHUIIBDY.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYNBOCTH

B3aumopeiictBue reHotuna M cpeisl npu  GopmMupoBaHuM (peHoTuna. 3MeHYMBOCTH NPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHBIE PU3HAKU. BBl N3MEHUYNBOCTH: HEHACIIEICTBEHHAS U HACIIECACTBEHHAS.

MonudukanonHas u3MeHYMBOCTh. Ponb cpeasl B popMupoBaHUN MOAU(PUKAITMOHHOM M3MEHYHUBOCTH.
Hopma peaknum mnpusHaka. Bapuanuonuslii psn u BapuanumonHas kpuBas (B. Horanncen). CsoiicTBa
MOIU(PUKAITMOHHON U3MEHUYNUBOCTH.

I'enoTunuueckass U3MEHUMBOCTb. (CBOMCTBAa I€HOTUIIMYECKOW W3MEHUYMBOCTU. Buapl reHorunudeckoin
M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallHOHHAS.

KomOuHaTiBHas U3MEHYMBOCTh. Mei03 U MOJOBOW MpOLECC — OCHOBA KOMOMHATUBHOM HW3MEHYHMBOCTH.
Ponb koMOMHATHUBHON M3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOTO pa3HOO0pa3us B Mpeesiax OJHOTO BUA.

MyTtannoHHass M3MEHYMBOCTb. BHIbpl MyTaluil: T'€HHbIE, XPOMOCOMHBIE, I'¢HOMHbIE. CIIOHTaHHBIE M
MHIYUMPOBAaHHbIE MyTalluu. SInepHble U HUTOIUIa3MaTuyeckue Mytanud. CoMaTH4ecKHe U MOJIOBbIE MYTallUU.
[IprunHBI BO3HUKHOBEHUS MyTalluid. MyTareHsl 1 UX BIMSHHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOIO
mporecca. 3akOH TOMOJIOTMUECKHUX PsIoB B HaciencTtBeHHo u3menHunBoctd (H.M. BasuiioB). Buesaepnas
MU3MEHUYUBOCTb U HACJIECTBEHHOCTb.

Onucenemurxa u 9NUSEHOMUKA, PONb INUSEHEMUYECKUX (AaKmopos 6 HACIe008aHUU U USMEHYUBOCHU
GenomunuyecKux NPU3HAKo8 y OpeaHu3Mos.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumpr u cxembl: «Buasl nsmeHunBoctn», «MonudukanronHas U3MEHUYUBOCTHY», «KomOnHaTHBHAs
U3MEHUYUBOCTHY, «Meito3», «OmnonoTBopeHuey, «[ eHeTnueckre 3a00aeBaHus YeTI0BeKay, «BUabI MyTaIiuii».

OO6opynoBaHue: JXKMBbIE W TepOapHBIC JK3EMIUIIPhl KOMHATHBIX pacTeHUW, pucyHKH ((doTorpadumn)
KUBOTHBIX C Pa3JINYHBIMU BUJAMH U3MEHUUBOCTH.



JlaGopaTtopnas pabora «MccrenoBanue 3aKOHOMEpHOCTEH MOAM(UKALMOHHOW HM3MEHYMBOCTH.
ITocTpoeHne BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTuyeckasi padora «Mytamuu y 1po30¢ sl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTnka yesioBeKa

Kapuorun uyenoeka. MexayHapoaHasi mporpaMMa MCCIIEJOBaHUs T€HOMa 4YeJoBeKa. MeToabl u3ydeHus
TCHETUKHM YEJIOBEKA: TeHEATOTHMYECKUN, OJM3HEIOBBIN, ITUTOTCHETHUYECKUH, MOMYISIIIHOHHO-CTATUCTUICCKUH,
MOJIEKYJIIpHO-TeHeTUUeCKUui. COBpPEMEHHOE OIpEAeICHHEe TIE€HOTHIA: IOJHON€HOMHOE CEKBEHUPOBAaHUE,
TeHOTUIIMPOBaHKE, B TOM uncie ¢ nomouisio [11{P-ananu3a. HacnencrBennsie 3a0osieBanus yenoBeka. [ eHHble u
XpOMOCOMHBIE OOJIe3HM ueloBeKa. bole3HW ¢ HacleACTBEHHON MpelpacloiokeHHOCTbIO. 3HayeHHe
MEIULIUHCKOW TEHETHKH B NPEIOTBPALICHUM M JICUCHHUHM T€HETHYECKUX 3a00JeBaHMU denoBeka. Meauko-
FEHETUYECKOE KOHCYJIbTUpoBaHuEe. CTBOJIOBbIE KIETKU. [loHATHE «T€HETHYECKOro rpysa». OTUYECKHUE aCIEKThI
MCCIIEIOBAaHM B 00JIaCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernyeckue (akToOpbl MOBBIIMIEHHOW YYBCTBUTEIHHOCTHU 4YeNOBEKa K (DHU3MUECKOMY U XMUMHUYECKOMY
3arpsAA3HEHUIO OKPYKarolleu cpepl. I eHeTrudeckas mpeapacionoKEHHOCTh YEJI0BEKa K TaTOJIOTUSIM.

JdeMoHcTpamun

Tabmuubl u cxemsl: «Kapuotun denoBekay, «MeToabl M3ydeHUs] TEHETHUKHU 4YelloBeKay, «l eHeTnueckue
3a005IeBaHUs YETTOBEKAY.

IIpakTnyeckas padora «CocraBieHue 1 aHaJIU3 POAOCIOBHOMN.

Tema 15. Cejiekniusi Oprann3MoB

JlomecTuKanus v ceseKius. 3apokIeHne ceNeKnu U foMectukanuu. Yuenne H. M. BaBunosa o LlenTpax
MIPOUCXOXKACHUS U MHOTOOOpa3us KyIbTypHBIX pacTeHuil. Pojb cenexuuu B CO31aHUN COPTOB PACTEHU U TIOPOJT
KUBOTHbIX. COpT, Mopoja, ITaMM. 3aKOH TOMOJIOTUYECKUX PAJOB B HacieICcTBeHHOM m3MeHunBoctu H. U.
BaBuioBa, ero 3HaueHue 1715 CENEKIIUOHHON PadOoTHI.

Metoapl cenekuMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIH M HMHIMBUIYaIbHBIA. OTaribl
KOMOMHAIIMOHHOM cesekiuu. VcnplTaHue nmpou3BoauTene mo moroMcTBy. OTOOp MO T€HOTUIY C MOMOIIBIO
OIICHKU (DEHOTHUIIAa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ romoInbio aHanu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTO/I CeJIeKIIMOHHON paboThl. PainanimoHHbIN U XUMHUECKUNA MyTareHes
KaK MCTOYHMK MYTallMi y KyJIbTYpHBIX (OpM OpraHu3moB. Mcrnoiap3oBaHHME T€HOMHOIO pPENAKTHPOBAHUS U
MeTo10B pekoMOMHaHTHBIX JIHK a1 monmyueHus: HCXOAHOTO MaTepuana Juist CeleKIUH.

[Tonyuyenne nonumuonoB. BHyTrpuBugoBas rubpuauszanus. bian3koponcTBEHHOE CKpelllMBaHUE, WU
uHOpuauHT. HepoacTBeHHOE CcKpelmuBaHMe, WM ayTOpuAMHT. ['eTepo3uc W ero mpuuuHbl. lcmonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuamsanus. llpeomonenune Oecniaoausi MEKBHUIOBBIX THOPHUIOB.
JlocTrKEHMsI CEEKIUU PACTEHUI U )KUBOTHBIX. «3€1EHAs PeBOIOYULY.

CoxpaHeHre M W3YYCHHE TEHETHMUECKHX PECypCOB KYJIbTYPHBIX PACTCHHH M UX JIUKUX POAMYEH ISt
CO3/IaHUS HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SHUCTBEHHBIX KYIBTYp. M3yueHue, coxpaHenue u ynpagieuue
2eHEMUYECKUMU PeCcypCamu  CeNbCKOXO3AUCMBEHHbIX U NPOMBICIOGbIX JICUBOMHBIX 6 YENAX VAYYUIeHUS
CywecmeyIowux U co30anus HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM 4YUCle C NPUMEHEHUEeM COBPEeMEHHbIX
Memo008 HaAY4YHbIX UCCTIe008aAHULL, NEePedosblX Uoell U NEPCHEKMUBHBIX MEXHOLO2ULL.

JdemMoHcTpanuu

[Toptpetsr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. II. JIykssinenko, b. JI. Acraypos, H.
bopnoyr, /1. K. benses.

Tabmuubr u cxembl: «L[eHTpBI TPOMCXOXKACHHUSI W MHOTOOOpa3usi KyJIbTYPHBIX PAaCTCHHI», «3aKOH
FOMOJIOTUYECKUX PSAJOB B  HACJIEACTBEHHOM HM3MEHUMBOCTWY», «Metoasl cenekiuu», «OtaanéHHas
rudpuanzanus», «MyrtareHes».

JlabopaTopHas padora «/3ydyeHne copToB KyJbTYPHBIX PACTEHHI U MOPOJI JOMAIIHUX KUBOTHBIX ).

JlaGoparopHas padora «/3yueHne METOA0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

Ikcekypenst «OCHOBHBIE METOJBI U JOCTH)KEHUS CEJNEKIMU PAaCTeHMH W JKMBOTHBIX (Ha CEJEKIIMOHHYIO
CTaHIIMIO, TUIEMEHHYI0 (epMy, COPTOMCHIBITATENbHBIN Y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JAOOPATOPHIO
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJI0THsI H CHHTeTHYeCKasi 0M0JIOTHA

OOBEeKTHI, UCTIONIb3yeMble B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAaHEBBIE KYJIbTYpPbl, MUKPOOPTaHU3MBI, UX
XapaKTepUCTHKA. TpaJullnOHHAss OWOTEXHOJOTHS: XJICOOMEUYCHHEe, MOMyYeHUE KHUCIOMOJIOYHBIX MPOIYKTOB,
BHHOJIEME. MuKpoOronornyeckuii cuaTe3. OOBEeKThl MUKPOOHOIOTHYECKUX TexXHOoJIOTui. [IponsBoacTBo Genka,
AMUHOKHCIIOT 1 BUTAMUHOB.



Co3nanue TeXHOJIOTUM U MHCTPYMEHTOB LIEICHANPABICHHOTO U3MEHEHUSI U KOHCTPYUPOBAHUSI TEHOMOB C
LEJIbI0 TIOJYYEHUS] OpPraHU3MOB M HUX KOMIIOHEHTOB, COJEpXaIllMX HE BCTPEYAIONIMECS B MPHUPOAC
OMOCHHTETHYECKHE TTYTH.

Krnerounass umkeHepus. MeToapl KyIabTyphl KJIETOK W TKaHEW pacTeHWH M >KUBOTHBIX. KpuoOaHKH.
Comarnueckas ruOpuaM3alMsl M coMaThyeckuil smOpuoreHe3. lcmosb3oBaHHE TalIOUIOB B  CEJICKIUU
pacteHuil. [lonyuenue MOHOKNOHANbHBIX aHmumen. Mcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATLHBIX
anmumen 6 meouyure. VICKYCCTBEHHOE OIUIOJAOTBOpEHUE. PEKOHCTPYKIUS SHMIEKIETOK U KJIOHHUPOBAaHUE
KUBOTHBIX. MeToa TpaHCIUIAHTAIlUU SAEp KIETOK. TexnHonocuu 0300po6ieHus, KYIbMUGUPOBAHUS U
MUKDPOKIIOHATIbHO20 PA3MHONCEHUS CENIbCKOXO3AUCTBEHHBIX KYIbMYP.

XpoMocoMHas ¥ TeHHAsI HH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 FeHa U KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. Coz0anue mpanceennvix opeanuzmos. JIOCTHKEHHS U TIEPCIIEKTHBBI XPOMOCOMHOW M TEHHOW MH)KCHEPHHU.
DKOJIOTUYECKHE U 3TUYECKUE MPOOIEMbl TeHHOW WH)KEHEPHUH.

Memunuackue OHOTEXHOJIOTUH. ITocTreHoMHas nudposas MeEIUIIHA. [IIIP-guarnocruka.
MeTabo0sIOMHBII aHaNN3, TEHOLIEHTPUYECKUN aHAIN3 TIPOTEOMa YeIOBEKa JJI OLICHKU COCTOSIHUSI €r0 3/I0POBbSI.
Hcnonb30BaHue CTBOJIOBBIX KIIETOK. TapretHas tepanus paka. 3D-OuounxkeHepus mans pa3paboTKu
(yHIaMEHTAIBHBIX OCHOB MEJIUIIMHCKUAX TEXHOJIOTHIA, CO3JJaHMsI KOMIUICKCHBIX TKAHEH COYeTaHUEM TEXHOJIOTUN
TpEXMEPHOro OUONIPUHTHUHTA U cKaddOIIUMHTa AJIsl peLIeHHS 3a7a4 NePCOHATU3UPOBAHHONW MEAUIIMHBI.

Cozanue BEKTOPHBIX BakKIMH C IENbI0 00CCIeYCHHMs] KOMOMHHPOBAHHOW 3alIMTHl OT BO30yIuTEIICH
OPBU, ycraHoBieHHE MOJEKYISPHBIX MeXxaHu3MoB (yHkiuonupoBanus PHK-comepxkamux Bupycos,
BBI3BIBAIONIMX 0CO0O OMAacHBIC 3a00JICBaHUS YSIOBEKA U KHUBOTHBIX.

JdeMoHcTpamun

Tabnuubl u cxemsl: «/cnoib30BaHNE MUKPOOPTAHU3MOB B IMTPOMBILIIICHHOM TTPOU3BOACTBEY, «Kierounas
UHXEeHepus», «[ eHHas MHXKEHEPHs».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «llomyuyeHue MOJIOYHOKHUCIBIX TPOIYKTOBY.

Jkckypeusi  «buoTexHONOTHST —  BaKHEWIIas MPOM3BOAMWTENIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)».

11 KUIACC

Tema 1. 3apoxxneHue u pa3BuTHE IBOJTIOIUOHHBIX PEACTABIEHUI B OMOJI0THI

OpomonmonHas Teopuss Y. [lapBuna. IIpennocbuikyu BO3HUKHOBEHMS JAapBUHU3MA. JKW3HB M HaydHas
nearenbHocTh Y. [lapBrHa.

JIBIDKYIIME CUIIBI 9BOJIOLMH BUAOB 1o Y. JlapBuHY (BbICOKas HHTEHCUBHOCTb Pa3MHOXEHHS OPraHU3MOB,
HacJIeICTBEHHAs! U3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHbBIN M HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunteTnueckoil Teopun sBomtonu (CTI). HelitpanbHast Teopust sBostorun. CoBpeMeHHas
9BOJIIOLIMOHHAS OMoJiorus. 3HaueHue SBOIIOIMOHHON Teopuu B (OPMUPOBAHUN €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa.

JdemMoHcTpauuu

IToprpersr: Apucrorens, K. JIunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, Y. apsun, C. C.
UYersepukos, U. 1. HImansraysen, JJx. Xomnnein, . K. benses.

Tabmuuer u cxemsl: «Cucrema >xuBoit npupozas! (no K. Jlunuero)», «JlecTHuna *uBBIX cyliecTB (IO
Jlamapky)», «MexaHu3m ¢GopMUpOBaHUS MPUCTIOCOOIEHUI y pacTeHUil U xUBOTHBIX (1o Jlamapky)», «Kapra-
cxema Mapuipyta nyremectsus Y. Jlapsunay, «Haxoaku Y. HapBuna», «@opMbl 60pbOBI 3a CyLIECTBOBAaHHEY,
«[Topoas! romyGeit», «MHOrooOpasue KyabTypHBIX (hopM KamycTel», «[lopoibl JOMAIIHUX KUBOTHBIX», «Cxema
oOpa3zoBaHus HOBBIX BHJIOB (110 Y. JlapBuHYy)», «CxeMa COOTHOIICHHUS JBIKYIUX CHJI HBOJIOLUI», «OCHOBHbIE
MOJIOXKEHUSI CHHTETHUECKOI TE€OPUU IBOJTIOLIUN.

Tema 2. MukposBosonus 4 eé pe3yJbTaThl

[Tomynsimust kak ajieMeHTapHas eAuHuna 3Bofourud. COBpPEeMEHHbBIE METO/bl OLEHKH T'€HETHYECKOIrO
pa3sHoo0pa3us ¥ CTPYKTYpHI MOMynauuii. MI3mMeHeHne reHooHaa MOMmyIIsuy Kak 3JIeMEHTapHOE YBOJIIOIMOHHOE
SIBJICHHE. 3aKOH reHeTH4Yeckoro paBHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (AKTOPHI (IBMXKYIIME CHIIBI) SBOMIONUH. MyTalmoHHBIH mporecc. KomOuHaTHBHAS
M3MEHYUBOCTh. Jlpeiid TeHOB — ciydaiiHble HEHANpPABJICHHBIC M3MEHEHMSI YacTOT alljIeie B TOMYJISAIUAX.
DddexT ocHoBatens. Ipgpexm 6ymovinounoco copaviuika. CHUdNCEHUE 2eHEMUUeCK020 PA3HO00PA3UsL: NPUYUHBL U
cneocmsus. Ilposenenue s3ghghekma Opetigha eenos 6 bGonvuiux u manvix nonyaayusx. Murpanuu. M3omnsmus
MOMYJISAMI: reorpadudeckas (MpOCTpaHCTBEHHAs ), OHonornyeckas (penpoayKTHBHAS).



EcrecTBeHHBII 0TOOp — HampaBIAOMUKA GakTop BOIOIHH. DOPMBI €CTECTBEHHOTO 0TOOpa: IBUKYIINH,
CTaOMIM3UPYIONINH, pa3pbiBatonuii  (mu3pyntuBHbA). [lomoBoit orGop. BoO3HHMKHOBEHHWE U DBOJIONUS
COLIMAJILHOTO MOBEICHUS KUBOTHBIX.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3y/IbTaT MUKPOAIBOIIONMH. BO3ZHUKHOBEHHE MPHCIIOCOOICHUN Y
opranu3mMoB. Apomopdo3sl U uanoagantauuu. [Ipumepsl npucnocobieHuit y opraHu3MoB: MOp(oIoruuecKue,
¢duznonornueckue, OMOXUMUYECKHE, MoBeAeHYecKre. OTHOCUTENBHOCTD PUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3ysibTaT MHUKpodBoitouuu. M3omsuus —
KII04eBOl  ¢akTop  BHIooOpasoBanus. Ilyth u  cmocoObl  BHIOOOpA30BaHMSA:  aUIONATPHUECKOE
(reorpadudeckoe), cUMIaTPUUECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE» (TOJUIIOUIN3AIMS, THOPUIA3AIIMS).
JUINTENbHOCTh 3BOJIIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl GopMUpPOBaHMS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIMOHHON OWOJOrMM B pa3paboTKe HAydHBIX METOJOB COXpPaHEHUs OHOpa3zHOOOpas3us.
MUKpO3BONIONUS M KOIBOIIOLUS MAapa3suTOB U HMX X035ieB. MexaHU3Mbl (POPMHUPOBAHUS YCTONYMBOCTH K
AHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpamun

[Toptpersr: C. C. YerBepukos, J. Maiip.

Tabmumel 1 cxembl: «MyTallMOHHass H3MEHUYMBOCTHY», «llomymnsimonHas cTpykTypa Buaa», «Cxema
NposIBJIEHUs] 3akoHa Xapau—BaitHOepra», «JIBuwKymiue Ccuiabl 3BOJIIOLMM», «IJKOJOTHYECKas H30JALUs
nomyJsiiuii  ceBaHckoil Qopenny», «l'eorpaduyeckass M30JAIUS JTUCTBEHHUIBI CHOUPCKOM M JTMCTBEHHUIIBI
naypckoity, «llomynsaunoHHbIE BOJHBI YHCICHHOCTH XHIMHUKOB M XepTB», «Cxema NeHCTBHS eCTEeCTBEHHOTO
otbopa», «Dopmbl OGOpHOBI 3a cyiiecTBOBaHHE», «VHIyCcTpHalbHBIN MenaHu3M», «OKuBbIEe HCKOMaeMbIey,
«[ToxpoBUTENHCTBEHHAS! OKpacKa >KUBOTHBIX», «[Ipemynpexkaaromas okpacka XKUBOTHBIXY, «DH3HMOIOTHYECKIE
amanrtanuny, «lIpucrnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTENbHOCTHY, «Kpurepuu Buna», «Bumsi-
nBoWHUKM», «CTpykTypa Buaa B npupoae», «CmocoObl  BumooOpasoBanus», «leorpaduyeckoe
BUJI000pa3oBaHue TPEX BUIIOB JAHABIIICH», « IKOJOTHUYECKOe BUA00Opa30BaHUE BUIOB CHHUID, «llomummonast
pacteHuii», «KanycTHo-peaeuHblil TuOpuI.

OO6opynoBaHue: repbapuM pacTeHU, KOJUIEKIIMM HACEKOMBIX, dydena MTUI[ U 3Beped ¢ npuMepamu
Pa3NMYHBIX TPUCTIOCOOICHUH, Yydena NTHIl M 3Bepe Pa3HBIX BUIOB, IepOapHH pacTeHHWH OJM3KUX BUJOB,
00pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTopHas padora «BrisiBlIeHHE N3MEHUNBOCTH Y 0COOEH OTHOTO BUIAY.

JlaGopatopHas padora «lIpucnocoGnenus OpraHu3MOB U X OTHOCUTEIIbHAS 11€71€CO00Pa3HOCThY.

JlabopaTopnas padora «CpaBHeHHE BUOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3ssosonusi 4 €€ pe3yJbTaThl

MeTtoapl u3yueHus MakposBomonuu. llaneonTonoruueckne MeToasl U3ydeHus: 3Boitonuu. [lepexonHbie
¢dbopMbI U pUIOreHeTHYECKUE PSAbl OPraHU3MOB.

buoreorpaduueckure MeToapl n3ydeHus 3Boouu. CpaBHeHnue GJopbl U (HayHbl MATEPUKOB U OCTPOBOB.
buoreorpapuueckue obnactu 3emiau. BUIbl-3HIEMUKH U PETUKTHI.

OMOpPHUOIOTHYECKHEe U CPAaBHUTEIHbHO-MOP(OIOrHUECKUEe METOJIbl M3y4EHUS 3BOJIOLUU. | eHeTHueckue
MEXaHU3MBbl 3BOJIOIMKA OHTOT'€HE3a M TMOSABICHHS BOJIOIMOHHBIX HOBLIECTB. ['OMOJIOrHMYHBIE U aHAJIOTMYHbIE
opranel. PymuMmeHTapHbIE OpraHbl ¥ araBU3MbBl.  MOJIEKYISPHO-TEHETHYECKHE, OHOXMMHUYECKHEe U
MaTeMaTHYeCKUe METOAbl M3Yy4eHHs 3BOMIOLMHU. ['omonornynbie reHbl. COBpeMEHHBIE METO/bl TMOCTPOCHUS
(bUIOreHEeTUYECKUX JIEPEBBEB.

XpPOMOCOMHBIE MYTaLlUU U YBOJIOIUS TEHOMOB.

OO6mwme 3aKOHOMEPHOCTH (MpaBuiia) 3Botonud. [Ipunyun cmenvt @ynxyui. HeodpaTuMoCTh 3BOIIOIIH.
AnantuBHas paauanusi. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUH.

JdemMoHcTpauuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, J. I'ekkens.

Tabmuupl u cxembl: «DWIOTCHETHYECKUN pAIl JIOMIAaAn», «ApPXEONTEPUKC», «3BEpO3yOble SIIEPH,
«Creronedansr», «Punnogurs», «CeMeHHbIe NanoOpoTHHKH», «buoreorpaduueckue 30HBI 3eminy, «peiid
KOHTHUHEHTOBY», «Penuktol», «HauanbHble cTaguu SMOPUOHAIBHOTO PAa3BUTHSI MO3BOHOYHBIX >KHBOTHBIXY,
«["oMOIOTHYHBIEC ¥ aHAIIOTUYHBIE OpraHbl), «PyIUMEHTH, «ATaBU3MBI», «XPOMOCOMHbBIE HAOOPHI YEIOBEKA U
muMnanse», «I 1aBHbIe HampaBJIeHUs 3BOMIOLUNY, «O0II1e 3aKOHOMEPHOCTH 3BOTIOIIUI.

OO6opynoBaHue: KOJJICKIIMM, TepOapuu, MYJSDKH MCKONAeMbIX OCTaTKOB OPTaHHU3MOB, MYJISDKH
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIponcxoxnenue u pa3BUTHE JKM3HU HA 3emJie



Hayunble THIOTE3bI MPOUCXOXKICHHS KU3HM Ha 3emie. AOuoreHe3 U mnaHcrepmus. JloHaydHBIE
MPEACTABJICHUS O 3apOKJICHUM XKU3HMU (KpealuroHU3M). ['Mmore3a moCTOSIHHOTO CaMO3apOoXIACHUS )KU3HU U €€
onpoBepxkeHue onbitaMu @. Pequ, JI. Cmannannanu, JI. [Tacrepa. [Iponcxoxaenne »Ku3HU U aCTPOOHOIIOTHS.

OcHOBHBIE 3Tanbl HEOpraHWYECKOoM HBomonuu. [lnanerapuas (reojoruyeckas) 3BOJOLUS. XUMHYECKas
3BOMMIONMSA. AOMOTEHHBIN CHHTE3 OpPraHUYeCKHX BemlecTB u3 Heopranumdeckux. OmbiT C. Mumiepa u I'. FOpu.
OOpazoBanue monumepoB U3 MoHoMepoB. KoamepmatHas rumorte3a A. M. Omapuna, rumore3a MEpBUYHOTO
oynwoHa [[x. Xonnelina, renernueckas runore3a ['. Mémnepa. Pu6o3umsr (T. Uek) u runoresa «mupa PHK» V.
I'un6epra. opmupoBanre MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Ucropus 3emnu u meronsl €€ u3zydeHus. Vckomaemple OpraHuyeckue octaTtku. ['eoxpoHosnorus m eé
Metoabl. OTHOCHTENbHAS M aOCOMIOTHAST TEOXPOHOJIOTHs. | €OXpOHONIOTHYECKas IIKaia: 30HbI, dPbI, TEPHOIHI,
SIOXH.

Havanbubie sTamnbl opranudeckoil sBosonuu. [losiBiieHHE W 3BOJIOLMS TMEPBBIX KJIETOK. DBOIIOLHUA
MeTtabonu3ma. Bo3HukHOBeHHE nepBbIX sKocucTeM. CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHajor MepPBBIX
Ha 3emiie coobmecTB. CTpoMaTonauThl. [IpoKapuOTHI U SYKapHOTHI.

[Ipoucxoxaenune 3yKaproT (CUMOHOTreHe3). DBOIIOIMOHHOE MPOUCXOXKIeHUE BUPYCOB. [Iponcxoxaenue
MHOT'OKJIETOYHBIX OpraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATarbl SBOJIOIUH BhICIIUX pacTeHuil. OcHOBHBIE apoMopdo3bl pacTeHuid. Boixos pacrenuit Ha
cyuy. [losiBieHue cnopoBbIX pacTeHHMM U 3aBoeBaHMe MMM cymid. CemeHHble pacteHus. [Ipoucxoxnenue
LIBETKOBBIX PaCTCHUM.

OcCHOBHBIE 3Tallbl 3BOJIOIUU XKUBOTHOrO Mupa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Benackas ¢ayna.
KeMOpwuiickuii B3phIB — TOSIBJICHHE COBPEMEHHBIX THIIOB. llepBbie XOpaoBbie >XKHMBOTHBIC. JKH3HB B BOJE.
DBorOIMs MO3BOHOUYHBIX. [Iponcxoxknenue ampuduit u pentunuii. [IpoucxoxaeHne MICKOMUTAIONUX U MTHILL.
[TpuaIMN KIt0OUeBOTO apoMopdo3a. OcBoeHUe 0€CITO3BOHOYHBIMH U TT0O3BOHOYHBIMHU YKHBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emiie MO 3paM M IEpPUOJAM: apXeil, MPOTEepO30i, Maaeo30i, ME30301, KalHO30M.
OOmast xapakTepUCTHKa KIMMaTa W TeOJOTHMYeCKUX mporeccoB. [losBieHHME W paciBeT XapaKTepHBIX
OpraHu3MoB. YTiieoOpa3zoBaHHE: €T0 YCIOBUS U BIMSHUE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMHUpPAHHS — DSKOJOTUYECKHE KPHU3UCHI Mponuioro. [IpudmHBI W CHEACTBUS MaCCOBBIX
BbIMUpaHUi. COBpPEeMEHHBI  DKOJIOTUYECKUH  KpU3UC, €ro ocobeHHocTH. [Ipobrnema  coxpaHeHus
O6unopa3zHooOpa3ust Ha 3emIie.

CoBpemeHHass cuctema opranuueckoro wmwupa. [lpuHiunsl knaccuduxanuu opraHuzMoB. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Moptpersr: ®@. Penu, JI. Cnamnannanu, JI. ITactep, U. 1. Meunukos, A. Y. Onapun, Ix. Xonaeix, I'.
Ménnep, C. Munnep, I'. IOpu.

Tabnuue! u cxemsl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa mo u3ydeHHIo caMo3apoxkKIeHUs
xu3HN», «Cxema onbita C. Mumiepa, I'. FOpu», «9Tanbel HEOpraHMuecKoi 3BOIOLUNY, «I €0XpOoHOIOrHnYecKast
mkana», «HawanpHble STambl oOpraHudyeckoi sBomonMu», «Cxema 00pa3oBaHHA OAYKaApHUOT MYTEM
cumbuorenesay, «Cucrema )uBoil mpupoas», «CTpoeHue Bupyca», «Apomopho3bl pacteHuin», «PUHHOGUTHI,
«OTHOKJIETOYHBIE BOAOPOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llamoporaukn», «I'omocemeHHbIE
pactenus», «Oprasbl IIBETKOBBIX PacTeHUI», «CxeMa pa3BUTHUS KUBOTHOTO MHUPay, «ApoMop(]o3bl KHUBOTHBIXY,
«IIpocreiimmey, «Kumeunononoctueiey, «llmockue depBu», «UmeHucroHorue», «PbuiObI», «3€MHOBOIHBIC,
«IIpecmbikaromuecs», «Iltuiply, «Mitekonuraronme», «Pa3BuTue )KU3HU B apXEUCKOH 3pe», «Pa3BUTHE KU3HU
B IIPOTEPO30MCKON 3pen», «Pa3BUTHE XKM3HM B MaJe030MCKON 3pey», «Pa3BuTHe XU3HM B ME3030MCKOH 3pey,
«Pa3BuTHE )XM3HU B KailHO30MCKOI1 3pe», «COBpeMEHHas ccTeMa OPTraHUYEeCKOT0 MUPay.

Ob6opynoBanue: repOapuy pacTeHUI pa3IWYHBIX OTAENOB, KOJUJIEKIIMUM HACEKOMBIX, BJIQXKHBIE MperapaThl
KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM UITIOKOKUX, CKEJIEThl MO3BOHOUHBIX KUBOTHBIX, Uydelsia NTUI] U
3BEpe, KOJJIEKIIMM OKAMEHEJIOCTEH, TIOJIE3HBIX UCKOMAEMBIX, MYJISDKM OPTAaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnaa nalGopatopHasi padora «MogenupoBanue onbelToB Mwmnepa—tOpu 1no u3ydeHHro
abMOTreHHOr0 CMHTE3a OPraHuYeCKUX COeIMHEHUH B MepBUYHON aTMochepey.

JlabopaTopHas padora «/3ydyeHue U onucaHre UCKOMAEMbIX OCTATKOB IPEBHUX OPTaHU3MOBY.

IIpakTuyeckasi padora «l3yueHne ocOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «3ydeHne 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Pazpgenbl u 3agaun antponosioruu. MeTopl aHTPOIIOJIOTUH.

CraHoBN€HHUE TPEACTABICHUNM O TMPOMCXOXKICHUU YeloBeKa. Penurnosnbie Bo33peHHs. COBpEMEHHBIE
Hay4HbIE TEOPUHU.



CxoncTBO yesloBeKa ¢ KUBOTHBIMU. CHUCTEMATHUYECKOE IOJIOKEHHE YenoBeka. CBUAETENbCTBA CXOJCTBA
YeJIOBEKa C JKUBOTHBIMU: CPAaBHUTEIHHO-MOP(OIOTHUECKUE, IMOPHONIOTHYECKHEe, (PU3N0I0r0-OMOXUMHYECKHE,
noseneHyeckue. OIS 4eI0BeKa OT )KMBOTHBIX. [IpAMOX0KIeHNE U KOMIUIEKC CBA3AHHBIX C HUM IPU3HAKOB.
PasButHe roloBHOro Mo3ra 1 BTOpOM CUTHAJIBHOM CUCTEMBI.

JBwxyme cuibl  (pakTopbl)  aHTpomoreHesa: Ouosnoruyeckue, couuainbHele. CooTHOIIEHHE
OMOJIOTMYECKHUX U COITUAIBHBIX (DAKTOPOB B aHTPOIOTEHESE.

OcHOBHBIE CTaguM aHTponoreHe3a. PaHHMe uenoBekooOpa3zHble 00€3bsiHbI (IIPOKOHCYNIBI) U PAHHUE
MOHTHJIBI — OOIIME MPEIKU YeTOBEKOOOPA3HBIX 00€3bsH U JI0AeH. ABCTPAIIONUTEKN — ABYHOTHE MPEIKH JIIOCH.
UenoBek yMmelnblid, epBbI€ U3rOTOBJICHUS OpyAHi Tpyaa. YenoBek NMpsiMOXOIAIIMN M TIEPBBIN BBIXOJ JIFOJAEH 3a
npenensl Adpuxu. YenoBek reiinensOeprckuii — oOLmIMA MpenoK HeaHJepTalbCKOTO YENOBEKa M YeIOBEKa
pa3yMHOro. YenoBek HEaHIEePTAIBCKAN KaK BUJ JIIOJEH XOJIOAHOrO KiumaTa. YenoBek pasyMHBIM COBPEMEHHOIO
TUNA, JCHUCOBCKUI YEIIOBEK, OCBOCHHWE KOHTHHEHTOB 3a mnpenenamu Adpuxu. [laneoreneruka u
I1aJIEOr€HOMUKA.

OBONIOIMS COBPEMEHHOI0 4ejoBeKa. EcTecTBeHHbBI OTOOp B NOMYJALMAX YesloBeKa. MyTalMOHHBIN
nporecc U nonmumop¢usM. IlomynsuuoHHble BOJNHBI, JApeid reHoB, murpamus U «3(p(eKkT OocHoBaTens» B
MOMYJISILUSIX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacel. Ilonarue o pace. boibmime pacel: eBporneouaHas (eBpasuiickas), aBCTpallo-
HerpouHas (3KBaTOpHalIbHASI), MOHTOJIOWIHAsS (a3MaTCKO-aMepUKaHcKas). Bpems u myTu pacceneHus 4eioBeka
no ruiaHere. EnuHCTBO uenoBedeckux pac. Hayunas HecocTosTenbHOCTh pacu3ma. llpucnocoGieHHOCTh
YeJI0BeKa K pPasHbIM YCIIOBHSM OKpYXaromeid cpeapl. Bimsuue reorpaduyeckoii cpeapl U japeiida reHoB Ha
MOp(OJIOTHIO U (PU3HOJIOTHIO YEIOBEKa.

MeXIUCUUIUIMHAPHBIE MeToAbl B  (u3mueckold (OMOJIOTHMYECKOW) AaHTPOMOJOTHH. OBOJIOIUOHHAS
AHTPOIIOJIOTUS W MAaJCOAHTPOIOJIOTUs YEJIOBEUECKUX MONMYyJsALUN. buoconuanbHble HCCIEAOBaHUS NPUPOIBI
yenoBeka. MccnenoBanne KO3BOMIONHUNA OHOJIOTHYECKOTO U COLMAIBHOTO B YETIOBEKE.

JdeMoHcTpamun

[Toprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuuel u cxembl: «MeToAbl aHTPOMOJOTUN», «l OMIOBHOM MO3r denoBeka», «UemoBekooOpa3HbIe
00e3bsiHb», «CKeneT 4enoBeKa W CKEJIeT IMIMMIaH3e», «PyAMMEHTbl M aTaBU3MBbIY, <«JIBHXKyIIUME CHIIbI
aHTPOIIOTEHE3a», «OBOJIIOLMOHHOE [PEBO YEJIOBEKa», «ABCTPAJIONUTEK», «UenoBek yMmemnsli», «YHenoBek
npaMoxojsammiiy, «J/lenucoBckuit 4enoek» «Heannepranbupb», «KpoMaHboHLBDY, «lIpenku yemoBekay,
«OTarbl 3BOJIOLUH YEJI0BEKay, «Packl yemoBeka.

O6opynoBaHHe: MYJSKH OKaMEHEJIOCTEH, MPEIMETOB MaTepUalbHOM KYJIbTYPbl MPEIAKOB 4YEIIOBEKa,
penpoaykuuu (dororpaduu) KapTUH C MHQPOJOTHYECKUMH U OHOIEHCKUMHU CIOKETaMU MPOUCXOXKICHUS
yenoBeKa, pororpaduu HaX0JOK UCKOMAaeMbIX OCTaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa, MOJIENb Yeperna YesioBeKa U
yepena IHUMIIaH3€, MOJIEIb KUCTH YEJIOBEKA U KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEI0BEKA.

JlabopaTtopnasi pab6ora «l3yueHue oOCOOEHHOCTEH CTpOEHHS CKeJleTa 4YeJIOBEKa, CBSI3aHHBIX C
HPSIMOXOKJIECHUEM.

IIpakTHyeckast padora «/I3yueHne FKONOrHYeCKNX aAanTaluil 4eJT0BEKa.

Tema 6. JKoJyIOTHsI — HayKa 0 B3aMMOOTHOILICHHUSIX OPraHM3MOB M HAJOPraHM3MEHHBIX CHCTEM ¢
OKpY:Kalolei cpeaoi

3apoxaeHue 1 pa3BuTue 3xkonoruu B Tpyaax A. I'ymbonsara, K. @. Pynse, H. A. CeseprioBa, D. ['exkens,
A. Tencnu, B. H. Cykauésa. Paznensl u 3anaun skonorun. CBs3b 3KOJIOTHH C IPYTUMHU HaYKaMH.

Mertoab! skonoruu. [lonesble HabMOACHUSA. DKCIEPUMEHTHI B 9KOJIOTHUHU: MPHPOJHBIE U JIAOOpAaTOPHBIE.
MonennpoBaHue B 3K0J0THH. MOHUTOPUHT OKpPY>KaIOIel CpeIbl: IOKAIbHbBIN, pErHOHAIBHBIN U TI100ATbHBIM.

3HaueHUE SKOJIOIMYECKMX 3HAHWM JJI1 4YeJoBeKa. JKOJOTMYECKOE€ MHMPOBO33PEHHME KaK OCHOBA CBS3EH
yenoBedyecTBa € mnpupoaoi. dopMmupoBaHHE HKOJIOTMUECKON KyJIbTYpPhl M SKOJIOTMYECKONM TIpaMOTHOCTU
HACEJICHUS.

JdemoHcTpauuu

[Moptpetsr: A. I'ym6onsaT, K. @. Pynne, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuubl n cxembl: «Paznmensr sxomorun», «MeTonbl dKoIorun», «CxemMa MOHHTOPUHTA OKpYXKaromen
CpeabD».

JlaGoparopHas padora «/3yueHrne MeTo10B SKOJIOTUUECKUX UCCIETOBAHMIN.

Tema 7. Opranusmsl u cpefa o0UTAHUSA

Okosorndyeckue (pakTopbl M 3aKOHOMEPHOCTH uX aAedcTBus. Kiaccuduxanus skonorndeckux (akTopoB:
abnotnyeckue, OMOTHYECKUE, aHTpONoreHHble. O0IIMe 3aKOHOMEPHOCTH JICHCTBUS 3KOJIOTMYECKHX (DAKTOPOB.



[MpaBuno muaumyma (K. Ilnpenrens, FO. JIubux). TosepanTHOCTh. DBpUOHOHTHBIE W CTEHOOHMOHTHBIE
OpPTraHU3MBI.

AbGuoTtnueckue Qaktoppl. CBET Kak JKOJIOTHYECKUU (akTop. JlelcTBHE pa3HBIX y4acTKOB COJIHEUYHOTO
CIIEKTPa HA OPraHU3Mbl. DKOJIOTUUECKUE TPYIIIBI PACTEHUH U JKUBOTHBIX 110 OTHOLIEHUIO K cBETy. CUTHaIbHAs
poiib cBeta. DoTONEpUOIU3M.

Temmepatypa kak skojoruueckuii gaxrop. JleiicTBue Temmeparypsl Ha opraHu3Msbl. [loHKUIOTEpMHBIE U
TOMOKMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts Kak skonornueckuit gaxrop. IlpucmocobneHust pacTeHuid K MOAISpKaHUIO0 BOJHOTO OanaHca.
Knaccudukanus pacreHuit mo oTHOIIEHHIO K Boje. lIpucrnocoGneHus *KUBOTHBIX K W3MEHEHHIO BOIHOIO
pexuMma.

Cpenpl oOuTaHUs OpraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, MOYBEHHAas, INIyOWHHas MOANOYBEHHAs,
BHYTpHOpraHu3MeHHasi. DU3NKO-XUMHUECKHE OCOOCHHOCTH cpea oOuTaHus opraHuzMoB. [Ipucrnocobnenus
OpraHU3MOB K KM3HHU B Pa3HbIX Cpelax.

buonoruueckue putmbel. BhHemHue u  BHyrpeHHHME pUTMbl. CyTO4YHBIE M TOAMYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBHUH JKU3HH.

XKuznennsie ¢Gopmbl opranu3MoB. llonsitue o xu3HEHHOH ¢opme. JKuzHeHHBIE (OPMBI pacTEHUIL:
JIepeBbsl, KyCTapHUKHU, KYCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJIHOJIETHUE TPaBbl. JKu3HeHHbIE ()OPMBI )KUBOTHBIX:
THJIPOOHOHTHI, TeOOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HH.

buotnueckue ¢axtopsl. Bunbl OMOTHYECKUX B3aWMOACUCTBUNA: KOHKYPEHIIMS, XUIIIHUYECTBO, CUMOMO3 U
ero ¢opwmel. [lapasutusm, Koomepamusi, MyTyajdu3M, KOMMEHCAIN3M (KBAapTUPAHTCTBO, HAXJIECOHUYECTBO).
Herpoduueckue B3aumopeiictBus (tomuueckue, Qopudeckue, ¢dadpuueckue). 3HAUeHHE OUOTUUYECKUX
B3alMOJICHCTBHII JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B cpejie ooutanus. [[puHIMIT KOHKYPEHTHOTO HCKITIOUEHHUS.

JdeMoHcTpamun

Tabmuupr u cxembl: «IJKomorndeckue (axkTopb», «CBETOBOW CHEKTP», «IKOJOTHYECKHUE TPYIIIbI
KUBOTHBIX 110 OTHOIIEHHIO K CBETY», «TemIoKpOBHbIE KUBOTHBIE», «XOJOJAHOKPOBHBIE >KHUBOTHBIEY,
«DPU3HONOTMYECKHE aJanTaliui >KUBOTHBIX», «Cpeapl OOMTaHMS OpraHu3MoBy», «buonormueckue puUTMBIY,
«Kuznennsle Gopmbl pacTeHU», «KuzHeHHbIe (HOPMBI KUBOTHBIX», « IKOCHCTEMA IIUPOKOJUCTBEHHOTO JIECay,
«JkocucreMa xXBoWHOTO Jsecay, «llemu mnurtanus», «XumuuyectBoy, «llapazutusm», «KoHKypeHIUY,
«CumbOmno3y, «KoMMeHcaIu3m.

O6opynoBanue: TepOapuu pPACTEHUH U KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHMSHUIO Pa3IAYHBIX
HKOJIOTUYECKUX (PAKTOpOB, TrepOapuu CBETOJIOOMBBIX, TEHENIOOMBBIX W TEHEBBIHOCIMBBIX PACTCHMH,
CBETOJIOOMBbIE, TEHEIIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE pAcTeHHs, repOapu U  KOJUIEKLIUU
TEIUIONIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOHUMBBIX pAcTEHHUH, uyuyena NTHUI] U 3Bepei, repbapuu pacTeHHi,
OTHOCSIIIUXCSL K TUrpopuTaMm, Kcepopuram, Me30(UTaM, KOMHATHbIE€ PACTEHMsI JAaHHBIX TPYMN, KOJIEKIUU
KMBOTHBIX, OOMTAIOIIMX B pasHBIX cpelax, repOapuu M KOJUIEKIMM PACTEHHUH M JKUBOTHBIX, 00JaJaroLIMX
yepTaMu IPUCIIOCOOIEHHOCTH K C€30HHBIM M3MEHEHUSIM YCIOBUMN KU3HHU, TepOapuu U KOJUIEKIIUU PAacTeHUU U
KMBOTHBIX PA3JIUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KUBOTHBIX, YUACTBYIOUIMX B Pa3JIMUHBIX OMOTHYECKUX
B3aUMO/JICHCTBHUSIX.

JlaGopaTopHas padora «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIIUSTHUIO CBETa.

JlabopaTopHas padora «BrisBieHNe MPUCTIOCOOICHNI OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHIY.

JlaGopaTopHas pa6oTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUI U3 PAa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rusi BUAOB M NOMYJIALMI

DKoJIoTHYeCKHe XapaKTepUCTUKU nonyiasaiuu. I[lomynsmus kak Ouosjoruyeckas cuctema. Poib
HEOJAHOPOJHOCTH Cpefbl, (U3UYECKUX OapbepoB W OCOOEHHOCTEH OHOJIOTHH BHUIOB B (HOPMHUPOBAHHH
IIPOCTPAHCTBEHHON CTPYKTYpbl monyiasiuuid. OCHOBHBIE IOKa3aTeNW MONYJSALUU: YHUCIEHHOCTb, IJIOTHOCTD,
BO3pacTHAsl U MOJIOBAsi CTPYKTYpa, POKIaeMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTpAIHSI.

OKojorudeckasl CTpykrypa nomnyasauuy. OleHKa YMCIEHHOCTH NOMyJALMU. J([MHaMuKa Nomyssauuud U eé
perynsauusa. buotudyecknid moTeHUMa HOMyJsiuu. MopenupoBaHue AWHAMHMKK nomyisinuu. Kpussle pocta
YUCICHHOCTU monynsinuu. KpuBble BbDKHMBaHUS. Perynsius YUCIEHHOCTH MONYISIUUNA: poib (aKTOPOB,
3aBHUCSILIMX U HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BUAOB (I- u K-crpaterun).

[Tonsatue 06 sKonornyeckoil Hume Buaa. Mecrooduranue. MHOroMepHasi MOZETb 3KOJIOTMYECKONW HHIIU
Jx. M. XarunHcona. Pa3zmepsl skosiornueckoit Hum. IloTeHunanbpHas v peaan30BaHHAs] HULIY.

Bun kak cucrema nomynsuuil. Apeansl BUIOB. Buabl M MX JKM3HEHHBIE CTpaTerMU. OKOJIOTMUYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEAEHUS U MUTPALIUI )KUBOTHBIX. bruojlornyeckne MHBa3uu 4yKEpPOIHBIX BUJIOB.



JdeMoHcTpanuu

IToprper: [Ix. M. XaTuynHCOH.

Tabmuipel 1 cxeMbl: «IKOJIOTHUECKHE XapaKTEpUCTUKU momynsuuny», «lIpocTpaHcTBeHHas CTpyKTypa
MOMyJSIumY», «Bo3pacTHeie MUpaMuIbl NOMyIanun», «CKOPOCTh 3aceleHus] TOBEPXHOCTH 3eMITU Pa3InYHBIMU
opranuzmMammu», «Mojenp sxkonorndeckod Humm [Jx. M. Xarununconay.

O6opynoBanue: repOapuu pacTeHUMN, KOJJICKIIUU JKUBOTHBIX.

JladopaTopHas padora «lIpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUIOY.

Tema 9. Jkos0rus coodmecTB. IKOJOrH4eCKre CUCTEMbI.

CooOmiectBa oprann3MoB. buoiienos u ero crpykrypa. CBsizu MeX1y OpraHu3MaMu B OMOLIEHO3E.

Dkocucrema Kak OTKpeiTas cucrtemMa (A. [x. Tencnum). DyHKIMOHANbHBIE OJOKM OpPraHU3MOB B
HKOCHCTEME: MPOJYLEHThl, KOHCYMEHThI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue Henu U CETH.
Abuornueckue 010ku dKocucteM. [TouBbl W MBI B 3KocucTeMax. KpyroBopoT BemIecTB M MOTOK SHEPTHH B
HKOCHCTEME.

OcHOBHBIE TIOKa3aTeIM SKOCHCTEMBbl. buomacca M mNpoAyKuusi. DKOJOTHYECKHE MHPAMHJIBI YHCET,
OMOMACChI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuuecxkue nepecmpoiiku. @nykmyayuu. HanpapiieHHbIE 3aKOHOMEPHBIE
CMEHBI CcOOOIIeCTB — CyKieccuu. [lepBuuHbIle W BTOPHYHBIE CYKIIECCUM U WX MPUYUHBI. AHTPONOTEHHBIE
BO3JeiCcTBUS Ha cykieccud. KiimMakcHoe coobiiectBo. buopaznooOpasue u mosHOTa KpyroBopoTa BELIECTB —
OCHOBA yCTOMYMBOCTH COOOIIIECTB.

[IpupoaHblE AKOCUCTEMBI. JKOcCUCmeMbl 03€p U peK. IDKocucmemvl Mopeu U OKeanos. IKocucmembl
MYHOp, 1eCc08, cmenetl, NyCmblHb.

AHTpPOTIOTEHHBIE YKOCHUCTEMBI. ATpO3’KOCHUCTEMa. ATpOIeHO3. Paznuuns MeXIy aHTPONOr€HHBIMH H
MIPUPOJAHBIMH SKOCHUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI — ypOoskocuctem. lopoxackas ¢iaopa u  ¢ayHa.
CuHaHTpomnu3anus Topojackol ¢ayHbl. buonornueckoe u XO3SHCTBEHHOE 3HAYEHHE AarpodKOCHUCTEM U
ypOOdIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aUMOJICMCTBUN OpPraHM3MOB B 3KocucTeMax. Ponb
KackaoHo2o 3¢hghexkma u 8u008-30udpuxamopos (Kirouesvlx u008) 6 hynkyuonuposanuu sxocucmem. llepenoc
SHEPIUU U BELIECTB MEXKIY CMEKHBIMHU 3KOCUCTEMaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISLUN U 9KOCHCTEM B
YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOT€HHBIX BO3JICHCTBUH.

Mexanuzmol  8030eticmeuss  3a2pA3HEHUNl  PA3HbIX MUN08 HA CYOOPSAHUSMEHHOM, OpP2aAHU3MEHHOM,
NONYNAYUOHHOM U  IKOCUCINEMHOM YPOBHAX, OCHOBbL IKOJNOSUYECKO20 HOPMUPOBAHUA AHMPONOSEHHO20
8030eticmeus. MeTo0JI0TUsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX IKOCHCTEM.

JdemMoHcTpanuu

IToprper: A. JIx. Tencau.

Tabnuuel u cxembl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMA IIUPOKOIMCTBEHHOIO Jiecay, «DKOCHCTEMA
XBOHHOrO Jeca», «DyHKIMOHAIbHBIE TIPYIIbl OPraHU3MOB B 3KocHcTeMe», «KpyroBopoT BemiecTB B
skocucreme», «llemn nuTanus (mactOuINHAs, JAETPUTHAsA)», «OKOJOTHYECKas MHpaMuAa YHCE»,
«OKoJoruyecKass MuUpamMpaa OHOMAacCChl», «IKOJOrMUecKas NupaMmuaa sHeprum», «OOpa3oBaHue 00J10Tay,
«IlepBuuHas cykueccusi», «BoccTaHOBIIEHME Jieca TMOCIE MOXKapa», «IKOCHUCTEMA O03€pa», «ATPOLEHO3»,
«KpyroBopoT BelecTB U MOTOK SHEPTHHU B arporeHosey, «I[Ipumepsl ypOboskocuctem».

O6opynoBanue: repbapuy pacTeHMd, KOJUICKIIMM HACEKOMBIX, Yydeja ITHIl W 3Bepei, repbapuu
KYJIBTYPHBIX U JUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJEIb YKOCHCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanue ypOo3KOCUCTEMBI.

JlaGopaTtopHas paGora «l3ydeHue pa3zHOOOpa3usi MEJIKUX IOYBEHHBIX UJIEHHUCTOHOTMX B pPa3HbIX
HKOCHCTEMAX .

IKcKypeust «IKCKYpCHs B THIIMYHBIN OMoreoneHo3 (B 1yOpaBy, Oepe3HsK, eNbHUK, Ha CYXOIOJbHBINA WIIH
MMOMMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKypeHst «IKCKYpCHs B arpO3KOCUCTEMY (HA I10JI€ WK B TEIUIMYHOE XO3SIMCTBO).

Tema 10. buocdepa — rinodanbHas 3KocUCTEMA

buocdepa — obmiennanerapras o0omouka 3eMiH, I7I€ CYLIECTBYET MJIM CYIECTBOBaja JKU3Hb. Pa3Butue
npeAcTaBieHuit o ouocdepe B Tpynax J. 3tocca. Yuernue B. WM. Bepuazackoro o 6uocdepe. O6mactu 6nochepsr u
e€ cocras. JKuoe BemiecTBo Onocdeps 1 ero GyHKINN.

3akoHOMEpHOCTH cymecTBoBaHusl Ouocdeprl. OcoOeHHOCTH OMocdepbl Kak Ta00aqbHONH IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecue B Omnocdepe. KpyroBopoTbl BemecTB M OHOT€OXMMHMYECKHE LHMKIBI (Yriiepoaa,
azota). PutmMmu4yHOCTh siBNeHMi B Onocdepe.



3onanbHOCTh OHOchepnl. [lonstue o Ouome. OcHOBHbIE OMOMBI CyIIM: TYHJApa, XBOIHBIE Jieca,
CMEILIaHHbIE U IIMPOKOIMCTBEHHBIE JIECA, CTENH, CABAHHBI, IYCTBIHU, TPOIIMYECKHE JIECa, BBICOKOrOphs. Knumar,
PaCTUTENBHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa 1 GyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIMaNa U OMOCHEpHBIX (PYHKITUM.

JdemoHcTpauuu

[Toptpersr: B. U. Bepnazackuii, 3. 3rocc.

Tabmumsr u cxembl: «l'eocdeprl 3emnny», «KpyroBopor azora B mpupoae», «KpyroBopor yriepoaa B
npupoje», «KpyroBopot kucinopoaa B npupojae», «KpyroBopoT Boasl B npupoae», «OCHOBHBIE OMOMBI CYIINY,
«Knumatnyeckne mnosica 3emum», «Tynapa», «Taiira», «Cwmemanubii jecy», «LLIMpOKONTMCTBEHHBIN Jiecy,
«Crenby, «CaBanHay, «[lycteiasy, « Tponudeckuii ecy.

Ob6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek u OKpyxkaomias cpeaa

DKOJIOTHYeCKHe KPU3UCH U X MpUUHUHBI. Bo3neiicTBue yenoBeka Ha Onocdepy. 3arpsisHeHre BO3AYIIHON
cpensl. OxpaHa Bo3ayxa. 3arpsa3HeHre BoHOM cpenapl. OXpaHa BOAHBIX pecypcoB. Paspyiienue noussl. OxpaHa
MIOYBEHHBIX pecypcoB. I3MeHenue knumara.

AHTpPOIIOr€HHOE BO3/ICIICTBUE HA PACTUTENbHBIN U )KMBOTHBIM MUp. OXpaHa pacTUTEIBHOTO U KHUBOTHOTO
Mupa. OCHOBHbBIC MPUHLUIIBI 0XpaHbl Tpupoibl. KpacHbie kHuru. Ocob0 oxpaHseMble IPUPOAHBIE TEPPUTOPHH
(OOIIT). borannuueckue cazubl U 300JI0THYECKUE TTAPKH.

OCHOBHbBIE  TNPUHLMIBI  YCTOMYMBOTO  pa3BUTHA  4YEJIOBEUECTBA W  NpUpoAbl. PanumonaibHOE
MPUPOJIONIONB30BAHUE W COXPAHEHHE OMOJIOTMYECKOTO pa3HooOpasus 3emwun. OOmume 3aKOHOMEPHOCTH
rI100aTBHBIX YKOJIOTUYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIC TOCTIEACTBHUS.

Pa3BuTHe METOZOB MOHHMTOPHHIA pPAa3BUTUS ONACHBIX TEXHOTEHHBIX ImpoueccoB. Cucmemuvle
uccredosanusi nepexooa K pecypcocoepezaioujeii U KOHKYPEHMOCNHOCOOHOU 3SHepeemuke. buonocuueckoe
paszHoobpazue u oOuopecypcwi. Hayuonanvnvle ungopmayuonnvie cucmemvl, obecneuugarowue O0OCMyn K
uHgopmayuu no CcoCMosSHU OMmMOeNbHbIX U008 U 3xocucmem. OCHO8bL dKOpeabUIUMAYUU IKOCUCHEM U
cnoco608 60pb0OBI ¢ buonoepedcoeHusMU. PexoncmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemMoHcTpanuu

Tabmuupl 1 cxeMbl: «3arps3HeHHE aTMocQepbl», «3arpsisHeHue ruapochepsd», «3arps3HEHHUE MOYBBIY,
«ITapHuKOBBIH 3P PexT», «Ocob0 OXpaHsieMble IPUPOIHBIE TEPPUTOPUI», «MOAETH YIPABIIEMOT0 MUPay.

Ob6opynoBanue: (ororpadun oxpaHsieMbIX pacTeHUi U XUBOTHBIX KpacHoi kuuru Poccuiickoit denepanuu,
KpacHoii KHUrM permoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiMBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS OOYYaIOIIMMHUCS MPOTPAMM CPEIHETO
o01iero o0pazoBaHMs: TMYHOCTHBIC, METAIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JIHYHOCTHBIX PE3yJAbTAaTOB OCBOCHHUS MPOrpaMMbl 1O OHOJOTHH BBIIEIECHBI CIEIYIOIINE
COCTABIISIIOLINE: OCO3HAHWE OOYYAIOIIMMUCS POCCUHCKOM TPaKAAHCKOM HMIEHTMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTH M CaMOONPENCNICHUIO, Hanuuue momugayuu K OOYYEHHIO OHOJIOTHH,
yeneHanpasienHoe paszeumue BHYTPEHHUX YOEXKIEHHH JHMYHOCTH HA OCHOBE KIIOYEBBIX LEHHOCTEH U
UCTOPUYECKUX TPATUIMI pa3BUTHA OHOJOTHMYECKOrO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOEU JIESATENIBHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OuoI0rM4eckoro o0pa3oBaHUs, HAIUYUe NPABOCO3HAHUS DKOJIOTUYECKOU KYIbTYpPbI, CHOCOOHOCMU CMABUMb
LEJTU ¥ CTPOUTH KU3HEHHBIE TUIAHBI.

JluuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPaMMbl MO OWOJIOTMM JIOCTHTAlOTCS B €IUHCTBE Y4YEOHOW U
BOCIIUTATEILHON JIEATEIbHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U yXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, HNPUHATHIMH B OOILECTBE MpaBWIAMH U HOPMaMU
MOBEJICHUA M CIIOCOOCTBYIOT IIpOLECCaM CAaMOIIO3HAHUS, CaMOBOCIUTAaHUS U CaMOpa3BUTHSA, pPa3BUTHUSA
BHYTPEHHEH MO3ULUHU JIMYHOCTH, NATPUOTU3MA M YBAXKEHUS K 3aKOHY M IPABOIOPSIKY, YEIOBEKY Tpyda U
CTapIeMy MOKOJIEHUIO, B3AUMHOTO YBaXXE€HUs, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICIUIO U TPATULIASIM
MHOI'OHAIIMOHAJILHOTO Hapoja Poccuiickoit @enepannu, Ipupoie U OKPYKarollen cpee.

JInuHOCTHBIE pe3yabTaThl OCBOCHUsI yueOHOTO mpeaMera «buosorus» JOKHBI OTpakaTh TOTOBHOCTh H
CHOCOOHOCTH 00yYarONINXCs PYKOBOACTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEH MO3UIIMEN TUYHOCTH, CUCTEMOM
LIEHHOCTHBIX OPHEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX YOCXKIECHHMH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
LEHHOCTAM POCCHUUCKOrO OOIIECTBa, pacHIMpEHUE >KM3HEHHOIO OMNbITa U OIbITa JAEATEIHHOCTH B Ipoliecce
peanu3alui OCHOBHBIX HAIlPaBJIECHUN BOCITUTATEIHHON IEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskIaHCcKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh TPAXKJAHCKON MO3UIMHU OO0YyYarollerocs Kak aKTHMBHOIO U OTBETCTBEHHOI'O JIEHA
pOCCUICKOro 00IIIeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaKEHHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH MEATENBHOCTH TMPHU CO3JaHUH YUeOHBIX IMPOEKTOB, DPEUICHUH
y4€OHBIX U MO3HABATEIBHBIX 33/1a4, BHIMOJIHEHUN OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpEeNesITh COOCTBEHHYIO MO3HIIMIO 10 OTHOIIEHUIO K SBJICHHUSIM COBPEMEHHOH JKU3HH U
OOBACHATH €€,

YMEHHE YYUTHIBATh B CBOUX JEHCTBHIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aWMOJCWMCTBUS JIOJACH C
Pa3HBIMU YOKIEHUSAMH, KyJbTYPHBIMU IEHHOCTSIMU U COIMATBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIECCE COBMECTHOTO BBIMOJTHEHHUS YYE€OHBIX, MO3HABATENbHBIX U
HCCTIEI0OBATENbCKUX 3a/1a4, YBXKUTEIHLHOTO OTHONICHHWS K MHEHHUIO OMIOHEHTOB NPH OOCYXICHUH CIIOPHBIX
BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTBH K TYMaHUTApPHOU U BOJOHTEPCKOU JIEATETHHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCHUMCKOW TpaKJAHCKOM MJIEHTUYHOCTH, TAaTPUOTU3MA, YBAXKEHHUS K CBOEMY
HapOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHOM, ropaocTu 3a CBOW Kpal, CBOK PoauHy, CBOM fA3BIK U
KYJIbTYpY, IPOIUIOE U HACTOSIIEE MHOIOHAIMOHAIIBHOTO Hapoaa Pocenn;

LIEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACIEAUI0O M NMaMSATHHUKAM MPHUPOJbI, HOCTHXeHusM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHIX, TPYIE;

CIIOCOOHOCTH OIICHMBATh BKJIQJl POCCHMCKUX YYEHBIX B CTAHOBIICHHE W Pa3BUTHE OMOJIOTHHU, TOHUMAaHUS
3HaYeHUs OMOJIOTMH B MO3HAHUH 3aKOHOB MPHUPO/IbI, B )KU3HU YeJIOBEKa U COBPEMEHHOI0 OOIIECTBA;

ujeitHas yOe:KIEHHOCTh, TOTOBHOCTH K CITY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CYAL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 HapOaa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,

CIIOCOOHOCTH OIEHUBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOPAITBHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJ]a B IOCTPOSHUE YCTOMYMUBOTO OYAYIIETO;



OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSM, CO3AAHMIO CEMbM Ha OCHOBE OCO3HAHHOI'O IPUHATHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TpaAULIMAMU Hapo1oB Poccuu;

4) 3cTeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHHE K MHpPY, BKIIOYAsi 3CTETUKY OBbITA, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA,
CHopTa, TpyZa, OOIECTBEHHBIX OTHOIICHUI;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JEHCTBUS KUBOW MPUPOIBI U €€ LIEHHOCTH;

TFOTOBHOCTb K CAMOBBIPAKEHUIO B pa3HbIX BUJIaX UCKYCCTBA, CTPEMJICHHUE MPOSBISATh KaueCTBa TBOPUECKOU
JIMYHOCTH;

5) ¢usuyeckoro BoOCHUTAHUSA, (POPMHUPOBAHUS KYJIbTYPbl 3A0POBbSI M 3MOLMOHAJIBHOIO
Os1aromosty4ms:

MOHUMAaHUE W peaju3alus 30poBOro M Oe3omacHOro obpasa *KHU3HU (3A0POBOE MUTAHUE, COOIOJCHUE
TMTUCHUYECKUX MpPaBUI M HOPM, COAIaHCHUPOBAHHBIM PEXHUM 3aHATHH M OTHAbIXa, peryisipHas (usmueckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (U3MUYECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

MMOHMMAaHKE IEHHOCTU MPAaBUI UHAUBUIYAILHOTO M KOJUIEKTUBHOTO 0€30MacHOT0 MOBEICHUS B CUTYaIUsX,
YTPOKAIOILIUX 3/10POBbIO U KHU3HU JIOJIEH;

OCO3HaHWE TMOCIEACTBUM M HENPUATUS BPEAHBIX MNPUBBIUEK (YHOTPEOJIEHHUS aNKOTOoJis, HAPKOTHUKOB,
KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TFOTOBHOCTb K TPYAY, OCO3HAaHUE [IEHHOCTU MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH TEXHOJOTMUYECKON M COLMAIbHOW HAIPaBICHHOCTH, CIIOCOOHOCTH
MHULUUPOBATh, INIAHUPOBATh U CAMOCTOSATEIBHO BBIIOIHATh TAKYIO JESATEIbHOCTD;

UHTEpEC K paznu4HbIM cepam npodeccuoHANbHON [EATENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieit npodeccuu u peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHbI;

TOTOBHOCTB U CLIOCOOHOCTH K 0OPa30BaHUIO U CAMOOOPA30BaHHUIO HA IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0rMYEeCKOT0 BOCIIMTAHMS:

HKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOJe KaK HCTOYHHMKY >KM3HM Ha 3emjle, OCHOBE e&
CYLIECTBOBAHMSI;

MIOBBIIIEHUE YPOBHS 3KOJOTMUYECKOW KyJIbTYphl: NMPUOOPETEHHE ONbITa IJIAHUPOBAHUS IOCTYINKOB U
OLIEHKH UX BO3MO’KHBIX TOCJIEICTBUMN I OKPYKAIOIIEeH Cpeibl;

OCO3HaHME TII00aILHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX PeLIeHus;

CIIOCOOHOCTH HCIIOJIb30BaTh MpUOOpETaeMble MPU W3YYEHUHM OMOJIOTMM 3HAHUS U YMEHUsS MpU pelIeHUun
npobJeM, CBSI3aHHBIX C PAllMOHAIBHBIM MPHUPOJOIOIB30BaHUEM (COOIIOIEHUE MPAaBUJ MOBEACHHS B MPUPOJIE,
HaIpaBJIEHHBIX HA COXpAaHEHHE PAaBHOBECHSI B 3KOCHUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, Orochepsl);

aKTUBHOE HENpUATHE JEHCTBUI, NPUHOCIIIMX BpEN OKpPYKAKOIEH MPUPOJHON Cpele, YMEHHE
MIPOrHO3UPOBaTh  HEOIArONPUSATHBIE  HKOJIOTMYECKUE  TOCIEICTBUS  NPEANPUHUMAEMbIX JAEUCTBUM U
IIPEeIOTBPALATH UX;

HaJIMYUe PAa3BUTOrO SKOJIOTMYECKOrO MBIIUICHHS, 3KOJOTHYECKOW KYJIbTYpPBI, OIbITa JESTEIbHOCTH
9KOJIOTMUECKON HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS MMM B IIO3HABATEIbHOM, KOMMYHMKAaTUBHOW U
COLIMAJIbHOW MpaKTHKE, TOTOBHOCTM K YYacTHIO B MPAKTUYECKOW JESATENbHOCTH  SKOJIOIMYECKOMN
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKU H
OOIIECTBEHHO!N MPaKTUKW, OCHOBAHHOTO Ha JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B
MOJINKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YMTATENbCKOM KyJIbTYpPhl KaK CpEACTBA B3aUMOJCHCTBUS MEXIY
JIIOJbMU U NT03HAHUS MUPA;

MOHUMaHHUE CHeUUPUKU OMOJIOTUM KaK HayKd, OCO3HaHUS €€ poyid B (POPMHUPOBAHUHU PAIOHAIBHOIO
HAYYHOTO MBILIUICHHS, CO3[JaHUN LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEM MHUpE Kak O €MHCTBE MIPUPO/IHI,
YyeloBeKa M OO0IIecTBa, B MO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHWH MpoOJIeM COXpaHEHUs
IIPUPOHOTO PaBHOBECUS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHOJIOTHM JJI1 COBPEMEHHON LMBUIIM3ALUU: 00€CleYeHHs] HOBOIO YPOBHS
Pa3sBUTH MEIMIIMHBI, CO3JIaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pPEIIaTh PECypCHBIE MPOOJIEMBbI
pa3BUTHS YEJIOBEYECTBA, TOWCKA MyTEHl BbIXOAA M3 IIOOAJBHBIX SKOJOTMYECKHX Mpo0ieM H olecredeHus
nepexoja K yCTOHUMBOMY pa3BUTHIO, PAIlHOHAILHOMY MCIIOJIB30BaHUIO IPUPOTHBIX PECYPCOB U (HOPMUPOBAHHIO
HOBBIX CTaH/IapTOB KU3HU;



3aWHTEPECOBAHHOCTh B TOJIyYCHHH OWOJIOTMYECKUX 3HAHMWA B IIENSAX IMOBBIIICHUS OOLIEH KYyIbTYpBHI,
€CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (YyHKIMOHAIBHOH TI'PaAaMOTHOCTH OO0YYaroLIUXCH,
dhopmMupyeMoit Ipu U3y4eHUH OUOJIOTHH;

MOHMMaHHE CYIIHOCTH METOJOB IIO3HAHMSA, MCIIOJIB3YEMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIOJIb30BaTh NOJy4YaeMble 3HAHUS Ul aHAJIN3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIEro MUPA U MIPOUCXOAALINX
B HEM HM3MEHEHUWH, yMEHUE JaeraTb 0OOCHOBAaHHBIC 3aKJIIOUYCHHS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS
JAHHBIX C LENbIO MOTYYEHHs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIEHO MCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS IS pEIIeHUs TPoOIeM B peabHbIX
KU3HEHHBIX CUTYalUsX;

OCO3HaHME LEHHOCTM HAy4YHOM  JEATEIBbHOCTH, TOTOBHOCTb  OCYIIECTBIIATH  IIPOEKTHYH U
HCCJIEIOBATEIBCKYIO ACSTEIIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHUI0 M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIyYEHHIO HOBBIX 3HAHUH 110 OMOJIOIUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTSAMHU.

METANPEIAMETHBIE PE3YJIbTATbHI

MeranpeaMeTHbIe PE3YJIbTaThl OCBOEHHUS y4yeOHOTo mnpenmera «buonorus» BKIIOYAOT: 3HAYUMBIC IS
(GbopMUPOBaHHS MHPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCIUIUIMHAPHBIE (MEXIpeIMEeTHbIe) OOIIeHayYHbIE
MOHSATHSA, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUPA U CTICIU(PUKY METOAO0B MO3HAHUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUSs, SBJIEHUE, IPOLIECC, CUCTEMA, HAYYHBIA (aKT, MPUHIIMIL, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIEeOBaHNWEe, HAONIOJACHUE, H3MEpPEHUE, DSKCIEPUMEHT U JApPYyTHe);
yHHUBEpCalbHbIe yueOHbIe NEHCTBUS (IO3HABaTelbHbIE, KOMMYHUKATUBHBIE, PEryISITHBHBIC), 00ECIEUNBAOIINE
dbopMupoBaHHe (PYHKIIHMOHATHHOW TPAMOTHOCTH M COLMAIBHOW KOMIIETEHIIUM OOYdYalomUXCs; CIOCOOHOCTh
00yUaroIuXcs UCIOIb30BaTh OCBOCHHBIE MEXIUCIIUIUTMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIIbHBIC
yueOHbIe IeCTBUS B TIO3HABATEIILHOW U COIIMATIBHOM MPaKTHKE.

B pesynbprate m3ydueHus OMOJOTUM Ha YpOBHE cpelHero oodmiero obpa3zoBaHus y oOydaromierocs OyayT
chopMHUpPOBaHBI TO3HABATEIbHBIE YHUBEPCAIbHBIE YUe€OHBIC JCHCTBHSA, KOMMYHHMKATHBHBIC YHUBEPCAIbHBIC
yueOHbIe IeWCTBUS, PETYIATUBHBIE YHUBEPCATbHBIC YUeOHbIC AEHCTBHSI, COBMECTHAS JESTEIBHOCTD.

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHHUS MMPOTPAMMBI CPETHETO 00IIEeT0 00pa30BaHUsl TOJKHBI OTPAXKATh:

OBJaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU MO3HABATEIbHBIMH J1eHCTBUAMM:

1) 6a3oBble JJOrHYeCKHUeE IeHCTBHUS:

CaMOCTOSITENTFHO (POPMYTUPOBATH M aKTYaTH3UPOBATH IPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIh30BaTh MPU OCBOCHUU 3HAHWM MPUEMBI JIOTMUECKOTO MBINIUICHHS (aHaln3a, CHHTE3a, CPAaBHEHMS,
knaccudukanuu, o00OIIEHN), PAaCKPBIBATh CMBICT OHONOTHYECKUX TMOHSATHH (BBIACNATh HMX XapaKTepHbIE
MPU3HAKH, YCTAHABIIUBATH CBSI3H C IPYTUMHU MMOHATUSIMH ),

ONpEeNeNATh LENU ACSITENIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUHU UX JOCTHXKEHHS, COOTHOCUTH
pe3yAbTaThI JEATETLHOCTH C MIOCTABJICHHBIMU TEJISIMU;

HCIOJIb30BaTh OMOJIOTHYECKHUE TOHITHS ISl O0ObSICHEHUS (DAKTOB U SIBJICHHI KUBOU MPUPOIBL;

CTPOUTH JIOTUYECKHE paCCyXJeHUs (WHIyKTUBHBIC, JEIYKTUBHBIC, 110 AHAJIOTHH), BBISABIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKITIOUYCHHUS,

MIPUMEHATh CXEMHO-MOJICIIbHBIC CPEJCTBA ISl MPEJCTABICHUS CYIIECTBEHHBIX CBSA3€H W OTHOIICHHWH B
M3Yy4aeMbIX OHMOJOTHYECKUX OOBEKTax, a TaKkKe MPOTHUBOPEUHMI PAa3HOTO POJA, BBIIBICHHBIX B Pa3TUYHBIX
WH(POPMAITMOHHBIX UCTOYHHUKAX;

pa3zpabaTeiBaTh IUTAH pEIICHHS TPOOJeMbl C YYE€TOM aHaiIM3a UMEIONIMXCS MAaTepUANbHBIX |
HEeMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM, OLIEHUBATh PUCKHU
IMOCJIE/ICTBUH NEATCIBHOCTH;

KOOPJIUHHUPOBATh M BBIMOJIHATH PaOOTy B YCIOBHSIX PEaTbHOTO, BHUPTYaJbHOTO U KOMOHMHHPOBAHHOTO
B3aHMOJCHUCTBUS;

pa3BHUBATh KPEATUBHOE MBINLICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BIIA/ICTh HABBIKAMU Y4YeOHO-HCCIEIOBATENbCKOW M TPOCKTHOW NEATEIhHOCTH, HABBIKAMH pPa3peIICHUS
po06JieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMTOMCKY METO/IOB PEIICHUsI MPAKTUUECKUX 3a/ad,
MIPUMEHEHHUIO PA3JIMYHBIX METOJOB MO3HAHUS;

WCIIOJIB30BaTh PAa3JIMYHbIE BUJIbI ACATENBHOCTH IO TOJYYEHHIO HOBOT'O 3HAHMS, €r0 HMHTEpIIpPETAlUH,
peoOpa30BaHUI0 U MPUMEHEHUIO B YUEOHBIX CHTYAIUSX, B TOM YHUCIIC TIPU CO3JAHUH YU4EOHBIX M COIHAIIbHBIX
MIPOEKTOB;



(dbopMHpOBaTh HAYYHBIH THUIl MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBHIMH MOHATHIMU H
METOIAMU;

CTaBUTh M (POPMYIUpPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW MEATENbHOCTH W SKU3HEHHBIX
CUTYyaLUsX;

BBISIBJIATh [IPUUMHHO-CIICICTBEHHBIE CBSI3U U aKTyaJlM3UPOBaTh 3ajauy, BBIABUraTh TUIIOTE3Y €€ pelIeHus,
HAXO/UTh apTYMEHTHI IS I0KA3aTEIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBaTh IIOJIyYCHHbIE B XOJE€ PpELICHUs 3aJauyd pe3yJbTaTbl, KPUTHYECKH OLEHHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYILECTBIIATH IIeJICHANIPABICHHBIN ITOMCK NIEpeHOCca CPECTB U CIOCOOOB IEHCTBHS B MPO(ECCHOHATBHYIO
cpeay;

YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MPAKTHUECKYIO0 001aCTH JKU3HECITEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE UJIEH, MIpeIaraTb OPUTHHAIBHBIC MTOAXO0/bl U PEIICHHs, CTABUThH MPOOJIEMBI U 331a4H,
JIOIYCKAIOIIMe albTePHATUBHBIE PEIICHUS.

3) padora ¢ nunopmaunmeii:

OPMEHTUPOBATbCS B PA3JIMYHBIX MCTOYHUKAX HHGPOpMaLUU (TEKCTe Yy4eOHOro mMocodus, HaydHO-
TOMYJISIPHOM JIUTepaType, OMOJOTMYECKHX CIIOBApsAX M CIPABOYHHMKAX, KOMITBIOTEPHBIX 0a3ax [aHHBIX, B
WuTepHere), aHaMU3upoBaTh HHPOPMALIUIO PA3IMUHBIX BUJOB U (POPM IpeAcTaBIeHUs, KPUTHUECKU OLICHUBATh
€€ IOCTOBEPHOCTh ¥ HEIPOTUBOPEUNBOCTD;

(bopMynIMpOBaTh 3aMpochl M MPUMEHSTH pa3jIMyHble METOAbI IpPHU IMOUCKE M OTOOpe OMOJIOTrHYecKOil
nHpOpMany, HEOOXOMMOH [T BBITIOTHEHUS YI€OHBIX 3a/1a4;

npuodperaTh OIIBIT UCIIOJIb30BaHUS UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOT U,
COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOIB30BAHUS PA3TIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (hOpMY IMpeaCTaBICHHs OHMONIOTHYecKOl HH(pOopMaum (CXeMsbl,
rpaduky, [uarpamMmmbl, TaOJIUIbI, PUCYHKH U JIPYTroe);

UCMOJb30BaTh HAaYYHBIM $3BIK B KauyecTBE CPEJACTBa IMpH paboTe ¢ OHONOrHYecKoM HH(pOpMAIUei:
NPUMEHATh XHMUYECKHe, (DU3NYECKHe M MaTeMaTHUeCKHe 3HaKW W CHMBOJIBI, (GOpMyInbl, abOpeBuatypy,
HOMEHKJIATypy, UCIOJIb30BATh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHME CPEACTBA HATJISTHOCTH;

BJIa/IETh HAaBbIKAMU PAaCllO3HABAHUS U 3aIIMTHI HH(POpMaLMK, HH(POPMALIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OsJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oo1enmue:

OCYILECTBIIATH KOMMYHUKALIMU BO BCeX cepax >KU3HU, AKTUBHO Y4acTBOBATH B JUAJIOTE UM JUCKYCCHH
[0 CYyIIECTBY OOCyXkaaeMod TeMmbl (yMEHHE 3aJaBaTb BOIIPOCHI, BBICKA3bIBaTh CYXIACHHUS OTHOCHUTEIBHO
BBITOJIHEHUS TIpeJlaraéMoil 3a/laur, YYUThIBaTh MHTEPECHl U COIJIACOBAaHHOCTH MO3UIMHA APYIMX YYaCTHUKOB
Jrasiora Wi JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CpeiCcTBa OOIIEHUS, IOHMMATh 3HAUYEHHE COIMAJIBHBIX 3HAKOB,
MPEINOCHIIIOK BOZHUKHOBEHUST KOH(DIMKTHBIX CUTYAIHi, YMETh CMSATYATh KOH(JIMKTHI U BECTH MEPETOBOPHL;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOACWUCTBUS, MOHMMATh HAaMEPEHMs IPYTuX JIHOJEH,
MPOSBIIATh YBaXXHUTEIbHOE OTHOIIEHHWE K COOECeIHWKY M B KOPpPEKTHOM (opme ¢opMyaupoBaTth CBOU
BO3PAXKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eSITeJIbHOCTD:

MOHMMAaTh W HCIIONB30BATh TMPEHMYIIECTBA KOMaHAHONH M WHIWBUAYaJbHOW paOOTHI NPH pEHICHUH
Ouosiornyeckoil mpoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUs T'PYNIOBBIX (OPM B3aUMOACHUCTBUS
IIpU pelIeHnr yueOHOH 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH C Y4ETOM OOLIMX HMHTEPECOB U BO3MOKHOCTEH
KaX/10T0 WIeHa KOJUIEKTUBA;

NPUHUMATh IEJIW COBMECTHOM JEsTEeIbHOCTH, OPraHU30BHIBATh W KOOPJMHHUPOBATH NEHCTBHS MO €&
JOCTHKEHHUIO: COCTaBJISATh IUIAH JEHCTBUHM, paclpelesaTh pojd ¢ Y4€TOM MHEHMH Y4YaCTHHKOB, OOCYXIaTbh
pe3yabTaThl COBMECTHON pabOThI;

OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa M KaXJOr0 Yy4YyaCTHMKA KOMAaHIbl B OOLIMH pe3ynbTaT IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularaTb HOBbIE IPOEKTHI, OLIEHWBATh UJEH C MO3UIMHU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOM
3HaYMMOCTH;



OCYUIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3IMUHBIX CUTYallUsIX, MPOSBIATH TBOPUYECTBO
1 BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€HCTBUAMM:

1) camoopranm3amus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSI JJIS1 BBIABIICHUS MPOOJIEM U UX PEIICHUS B KU3HEHHBIX U Y4eOHBIX
CUTYaIUIX;

BBIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHHM IEJIEBBIE U CMBICIIOBbIE YCTAaHOBKU B CBOMX JCUCTBUAX U
MOCTYIIKAaX 1O OTHOILICHHUIO K )KMBOM MPUPOJIE, CBOEMY 3[I0POBbIO U 3/IOPOBbIO OKPYKAIOILIUX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATEIbHYIO JESTEIbHOCTh, BBIABIATH MPOOJIEMbI, CTaBUTh U
(dhopMynpoBaTh COOCTBEHHEBIE 3a/1a4U B 00pa30BaTEIbHON JEATEILHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITENIFHO COCTaBIISATh IUIAH PEIIeHUs MPOOJIeMbl C YyUETOM MMEIOUINXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y9e0HOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATH IPHOOPETEHHBIN OIIBIT;

crioco6cTBOBaTh (HOPMUPOBAHHMIO M TMPOSBICHUIO IIHPOKOW SPYAMIIMHM B Pa3HBIX OONACTSIX 3HAHMIA,
MTOCTOSTHHO IMOBBIMIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIH YPOBCHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTHUBBI B JESATEIHHOCTH, OLICHHBATH COOTBETCTBHUE
pe3yiabTaTOB LIEJISM;

BIIQJICTh HABBIKAMH IIO3HABATCIILHON peQUIeKCHH KaK OCO3HAHWS COBEPIIAEMBbIX JICHCTBUH W
MBICITUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUHM, MCIIOJIB30BAaTh MPHUEMBI pedICKCUU IS OLEHKU
CUTYaIlNH, BLIOOPA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHUXKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIhTAaTOB JACATEIHHOCTH,

3) npuHsATHE CeOsi U APYTruX:

MPUHUMATH ce0s1, TOHNUMAasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€E PE3YIbTATOB JIEATEIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH JIPYTOr0 YeIOBEKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS COjAepKaHMs ydeOHoro mnpenMera «buonorus» Ha yriayOia€HHOM
YpOBHE OPUEHTHUPOBAHBI Ha oOecrieueHue mpouiasHoro oOyueHus odydarommxcsi 6uonoruu. OHU BKIFOYAIOT:
crenuduueckue st ONoJIOTUY HayuyHbIe 3HAHUSI, YMEHMSI M CIIOCOOBI JEHCTBUI 10 OCBOEHUIO, UHTEPIIPETALINU U
peoOpa30BaHUI0 3HAHUHN, BUJIBI JESATEILHOCTH IO TIOJYYSHUIO HOBBIX 3HAHUHN U MX MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX, a TAaKK€ B PEAbHBIX KU3HCHHBIX CUTyalnusaxX. [IpenMeTHpie pe3ynbTaThl MPEACTABICHBI MO TOJaM
U3Y4EHHUS.

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «buonorus» B 10 kaacce n0MKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B MO3HAHUHM 3aKOHOB MPUPOJIBI M PELIEHUH MPOoOJieM paloHaIbHOIO
MIPUPOIONIONB30BaHUs, O BKIIAJIE POCCUNUCKHX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OHMOJIOTUY;

BJIaJICHUE CHUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIMOJArarolue OHOJIOrHYecKHe
TePMUHBI W  TOHATUS  (KU3HB, KJIETKa, OpraHu3M, MeTa0OIu3M, TOMEOCTa3, CaMOperyJsIus,
CaMOBOCITPOM3BE/IEHNE, HACJIEICTBEHHOCTh, H3MEHYMBOCTh, POCT M Ppa3BUTHE), OUOJIIOTUYECKUE TEOPUHU
(xnerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocomHasi Teopusl Haciae€ACTBEHHOCTH T.
Moprana), yuenus: (H. V. BaBunoBa — o 1mieHTpax MHOT0O00pa3usi M MPOUCXOXKACHHUS KYJIbTYPHBIX PAacTEHUN),
3aKOHBI (€OMHOO0Opa3us TOTOMKOB TIEPBOTO TIOKOJCHHSI, PACIICIUICHUS, YHUCTOTHl TaMeT, HE3aBUCHMOIO
HacienoBanuss . MeHmensi, TOMOJIOTUUECKUX PSIOB B HacieACcTBeHHOW u3MeHunBoctu H. U. BaBuiona),
IIPUHLMIIBI (KOMIIJIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METO/IaM{ HAay4YHOTO MO3HAHUS, HUCIOIb3yEMbIX B OMOJOTUYECKUX HCCIIEOBAHMSIX
KUBBIX 00BEKTOB (OMHCAHKE, U3MEPECHHE, HAOIIOICHUE, SKCIIEPUMEHT);

YMEHHE BBIJICISTh CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U 3YKAPHUOT, OJJHOKIETOUHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, B TOM 4YHCJE OakTepwii, TpuOOB, PACTCHMIA, )KUBOTHBIX U YEIIOBEKAa, CTPOCHUS
OpPraHoOB M CHUCTEM OPraHOB PACTEHMI, )KUBOTHBIX, YEJIOBEKA, MPOIECCOB KUZHEACITEIbHOCTH, MPOTEKAIOIINX B



OpraHu3Max pacTeHHM, )KHUBOTHBIX W YEIIOBEKAa, OMOJIOTHMYECKUX TPOIIECCOB: OOMEHa BeIIecTB (MeTaboNn3M),
NpEBpaIlleHUs] SHEPruH, OpOKEHHs, aBTOTPO(YHOTO U TETEPOTPOPHOro THUIIOB NHTaHUS, (POTOCHMHTE3a U
XEMOCHHTE3a, MUTO03a, MeH03a, raMeToreHe3a, YMOpHOreHe3a, OCTIMOPHOHAIIBHOTO Pa3BUTHUS, PA3MHOXKEHUS,
UHIVBUAYAJIBHOTO pa3BUTHUs OpraHu3Ma (OHTOTEHE3a), B3aMMOJEHCTBHS I'€HOB, IE€TEPO3UCA, UCKYCCTBEHHOI'O
otbopa;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3H MEXy OPraHOUJAMH KJIETKH U UX (DYHKIHMSIMHU, CTPOSHHEM KJIETOK
pasHbIX TKaHel U uX QYyHKIUSIMHU, MEXAY OpraHaMM U CUCTEMaMU OPIaHOB Y PACTEHUH, )KUBOTHBIX U YEJIOBEKA U
uX (QYHKIUSAMH, MEXIy CUCTEMaMH OPTraHOB M UX (DYHKIUSAMH, MEXIy STanmaMyd oOMEeHa BEIIEeCTB, dTalaMu
KJICTOYHOTO IUKJIA ¥ XU3HEHHBIX LIMKIOB OPraHU3MOB, 3TallaMM SMOPHOHAIBHOIO Pa3BUTHUS, T'€HOTUIIOM U
¢benotunom, penoTunom u GakTopaMu cpeabl OOUTaHUS;

YMEHUE BBIABIATh OTJIIMYMTEIbHBIC NPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE PACTCHUH, >KUBOTHBIX MU
YeJI0BEKA;

YMEHHUE UCMOJIb30BATh COOTBETCTBYIOIINE apI'yMEHTbI, OMOJIOTMYECKYI0 TEPMUHOIOIMIO U CUMBOJIUKY JJIS
JI0Ka3aTeNIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMaTUYECKUX IPYIIIL;

yMEHHE pelarb OWOJIOTMYECKHE 33Jayd, BBIABIATH [PUYMHHO-CICICTBEHHbIE CBS3U  MEXKAY
UCCIIEyEeMbIMU OMOJIOTUYECKMMH IIPOLECCaMM M SIBJICHUSMH, JA€JaThb BbIBOJbI M IPOrHO3bl HAa OCHOBAHUU
MIOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATH JTA00PaTOPHBIEC U MPAKTUYECKHEe padoThl, COOMI0IATh paBuIIa MpHu padboTe ¢ yaeOHbIM
1 J1abOpaTOpHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh MX HKCHEPUMEHTAIBHBIMH CPEICTBAMH, (HOPMYIHPYS IIENb
HCCIIEI0BaHMsI, aHAJTU3UPOBATh MOJIyYCHHbIE PE3YJIbTAaThl U JA€IaTh BIBObI;

YMEHHE Yy4YacTBOBaTh B YUEOHO-HCCIIENOBATENbCKOH paboTe 1Mo OWOJOTHH, JKOJIOTMH W MEAWLUHE,
IPOBOJMMON Ha 0a3e IMIKOJbHBIX HAYYHBIX OOIIECTB, U MYOIMYHO MPEJICTABIATH MOJYYEHHbIE PE3yJbTaThl Ha
YUEHHYECKUX KOH(PEPEHIIHIX;

YMEHHUE OLICHMBATh 3TUYECKUE aCIEeKThl COBPEMEHHbBIX MCCIIEI0BaHUN B 00JIaCTH OMOJIOTMU U MEJUIIMHBI
(KIIOHMpPOBaHKE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HANIPABICHHOE U3MEHEHUE T'€eHOMAa U CO3JaHue TPAHCTEHHBIX
OpPraHHU3MOB);

yMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oynymied mnpodeccuoHaIbHON AESITENIBHOCTH B 00JacTH
OMOJIOTUHU, MEIUIMHBI, OMOTEXHOJIOIUH, BETEpUHAPUU, CEIBCKOTO XO3SICTBA, MUINEBON MPOMBIIIICHHOCTH,
yrayOisTh MO3HABATEIbHBIA MHTEPEC, HAPaBICHHBIH HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
NPOJOIDKEHHE OMOJIOTMYEeCKOro 00pa3oBaHMs B OpPraHU3aLUAX CPEIHEro MPOQPECCHOHAIBLHOTO M BBICIIETO
oOpazoBaHus.

[IpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 11 knacce N0MKHBI OTPaKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTHHBI MUPA, B [IO3HAHUN 3aKOHOB NIPUPOBI U PELIEHUH SKOJIOTHYECKUX
npo0JieM YeloBEeYeCTBa, a TaKXe B PEHIEHUH BOIPOCOB pAIMOHAILHOTO MPUPOJONOIb30BaHUSI, U B
(GbopMHpPOBaHUN LEHHOCTHOTO OTHOILEHHsS K IpHUpOJE, OOIIECTBY, 4YEJIOBEKY, O BKJIAJe POCCHUHUCKHUX U
3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJETh CUCTEMON OMOJIOTMYECKMX 3HAHHM, KOTOpas BKIIOYACT OMpEIENCHHs M TOHHUMaHUE
CYLIHOCTH OCHOBOIIOJIAraloIUX OHOJIOTUYECKMX TEPMUHOB U TMOHATHH (BHI, SKOCUCTeMa, Ouocdepa),
Ouosiornyeckue Teopuu (3BosmonronHas Teopus Y. JlapBuHa, CHHTETHUECKAs TeOpusl BOIIONMHK), yueHus (A. H.
CeBeprioBa — 0 MyTSAX U HampaBieHUsX sBoitounu, B.M. Bepnaackoro — o 6uocdepe), 3akoHbI (T€HETHUYECKOTO
paBHoBecust J[x. Xapau u B. BaitnOepra, 3apoapimeBoro cxoacrsa K. M. bopa), mpasuna (Munumyma HO.
JInbuxa, 3KOJOTNYECKON TUPaMUJIbl SHEPTUH ), TUIIOTe3bI (runore3a «mupa PHK» V. ['unbepra);

YMEHHUE BIAJeTh OCHOBHBIMH METOJaMU HAy4YHOrO IIO3HAHHUSA, HCIOJIb3YeMbIMH B OMOJIOTHYECKUX
HCCIIEIOBAHUSX JKUBBIX 00BEKTOB M SKOCHCTEM (ONMCaHNe, U3MEpEHre, HAOII0ACHUE, SKCIIEPUMEHT), CIIoco0aMu
BBISIBJICHMSI U OLICHKU aHTPOIIOI'€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHHUE BBIIEIATH CYIIECTBEHHbIC IPU3HAKU: BUAOB, OHMOIEOIIEHO30B, 3KOCUCTEM U Ouocdepsl,
CTa0MJIM3UPYIOIIETO, JBMXKYIIEIO M  Pa3pbIBAIOLIETO E€CTECTBEHHOTO OTOOpa, aUIoNaTpHuecKoro U
CHUMITaTPUYECKOTO BHMJI000pa30BaHUSA, BIUSHMS JBWXKYIIMX CWJI DSBOMIOLNMHA Ha TeHO(OHJ MOMYJISLHH,
MPUCIIOCOOJICHHOCTH OpPraHM3MOB K cpelne OOMTaHMs, 4YepelOBaHMs HAINpPaBJICHUH 3BONIONMH, KPYroBOpOTa
BEIIECTB M TOTOKA SHEPTUU B SKOCHCTEMAX;

YMEHHME YCTAHABIMBAaTh B3aWMOCBS3M MEXIy IIPOLIECCAMU  3BOJIOLMH, JBIKYLIIMMH  CUJIAMH
aHTPOIIOreHe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCHCTEM U MIPUCIIOCOOIEHUAMHU K HUM OPTaHU3MOB;



YMEHHE BBISBIATH OTJIMYUTEIBHBIC TPU3HAKU JKUBBIX CHUCTEM, IMPUCIOCOOJIEHHOCTH BHJOB K Cpeie
oOuTaHus, a0MOTHYECKUX U OMOTUYECKHX KOMIIOHEHTOB YKOCHCTEM, B3aMMOCBSI3€i OPraHu3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOIh30BaTh COOTBETCTBYIOIINE aPTYMEHTBI, OMOIOTHUYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY JUISI
JI0Ka3aTeNIbCTBA POJACTBA OPraHU3MOB PA3HBIX CHCTEMAaTHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl
OOUTaHUs, €AUHCTBA YEIOBEUYECKUX PAC, HEOOXOAUMOCTH COXPaHEHHs] MHOTOOOpa3us BHJIOB M HKOCHUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IPUPO/IbI U YEIIOBEUECTBA;

YMEHUE pemaTb OHOJOrMYecKHe 3aJayd, BBIABIATH MPUYUHHO-CICACTBEHHBIC CBS3H  MEXKIY
UCCIIETyeMbIMU OHOJIOTUYECKHUMH TPOIECCAaMH M SIBICHHUSAMH, JAeJaThb BBIBOJABI M IPOTHO3bl Ha OCHOBAHHH
MOJTyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHSTH JIA0OPATOPHBIE U MPAKTUUECKHE pabOThI, COOI0IaTh IPaBUIIa MIPH paboTe ¢ yueOHBIM
1 JTabopaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUraTh TUIIOTE3bl, MPOBEPATh HMX HKCIEPUMEHTAJIbHBIMU CPEACTBAMHU, (DOPMYIHpYys Lelb
MCCIIEIOBaHMSI, aHATU3UPOBATH MOJyYCHHBIE PE3yIbTaThl U JAETaTh BHIBOBI;

YMEHHME YYacTBOBAaTh B Y4e€OHO-MCCIIENOBATENLCKOW paboTe 1Mo OWOJOTHH, SKOJOTUU U METUIMHE,
MPOBOIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPEICTABIATH MOTYyYCHHBIE PE3yJIbTaThl Ha
YYEHUYECKUX KOH(DEPEHIIHSIX;

YMEHHE OLICHUBATh TUIOTE3bl M TEOPUU O TPOUCXOXKIECHHH >KU3HHU, YEIOBEKAa M YEJIOBEYECKHX pac, O
MPUYMHAX, TOCIEACTBHIX U CIOC00ax MpeJoTBpaIlCHUs ITI00aTbHBIX H3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBHIOOP Oyaymield NpodecCHOHaTbHON NeSTETbHOCTH B 00JACTH
OMOJIOTHH, JKOJIOTUH, TPUPOIOIOIb30BAHUS, MEIULUHBI, OHOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH,
CEJIbCKOI'0 XO3sIICTBa, MUIEBON MPOMBILIUIEHHOCTH, YIIIyOJIATh IO3HABATEJIbHBI MHTEPEC, HAIPABJICHHBIM Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH Mpodeccud M MPOJOIKEHHE OHOJIOTHYECKOro OOpa3oBaHHs B
OpTaHU3aIMIX CPEAHEr0 MPOPECCHOHATBHOTO U BBICIIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoandyecTBO 4acoB

Jlj;-)n HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl
Bcero KP mnp

1 buonorus kak Hayka 1
2 JKuBBIE CHCTEMBI M X U3yYEHHUE 1
3 buonorus knerku 1 0.5
4 XHUMHUYECKask OpraHu3anus KIETKA 9) 1
S) Crpoenrne u GyHKIUHU KICTKU 6 2
6 OOMeH BelecTB 1 MPEBPAICHIE SHEPTUH B KIIETKE 6 1
7 Hacnencrennas madopMaius u peamu3anms e€ B KICTKe 7 0.5
8 JKM3HEHHBIN TUKIT KIETKHA 5 1
9 CtpoeHue U GyHKIMH OpPraHU3MOB 8 15
10 Pa3mHOXkeHue U pa3BUTHE OPTaHU3MOB 6 1.5
11 ['eneTnka — HayKa O HACJIEACTBEHHOCTH U M3MEHYMBOCTH OPraHU3MOB 2 0.5
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 7 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 5 1
14 ['enernka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 2 1
16 buorexHonorus u CHHTETHYECKast OMOJIOTHS 2
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 13




TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

Ne Koan4yecTBO 4acoB
w/n HaumeHoBaHue pa3iesioB H TeM MPOrPaMMbI Beero
KP Inp
1 3apoxIeHue U Pa3BUTHE 3BOTIOIMOHHBIX IPEJCTABICHUN B OMOJIOTHH 3
2 Mukpo3Boitonus U €€ pe3yabTaThl 10 2
3 Maxkpo3BOIIOLHS U €€ PE3YIbTATHI 5)
4 [IpoucxoxaeHue u pa3BUTUE KU3HU HA 3emiie 9 1.5
5 [TpoucxoxaeHue YeaoBeKka — aHTPOIIOTCHE3 8 1
5 DKOJIOTHSl — HayKa O B3aUMOOTHOIIEHUSIX Opratu3MOB M 3 05
HA/IOPTaHU3MEHHBIX CHCTEM C OKpYIKAIoIIeH cpenoit

7 Opranusmel U cpesa OOUTaHUS 6 15
8 DKOJIOTHUS BUAOB U TOMYJISIHNA 6 0.5
9 DKoJoTHs COO0IIECTB. DKOJIOTHYECKUE CUCTEMBI 9 0.5
10 buocdepa — rimobanbHast sKkocucTema 4
11 UYenoBek U OKpy’KaroIas cpena 4
12 PesepBHOE Bpems 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoanyecTBo 4acoB

JlaTa
Ne Tema ypoka Beero KP  IIP — Mpum
1 buonorus kak KOMIUIEKCHAsI HayKa M KaK 4acTb COBPEMEHHOTO 00I1IecTBa 1
2 JKuBble cucTeMbl U UX CBOMCTBA. YPOBHEBAsI OPraHU3AIIMS )KUBBIX CUCTEM 1
Uctopus oTKpeITHS U M3ydeHus KieTku. Kiietounas teopusi. MeToabl MOJIEKYJISIPHOW M KJIETOYHOM
3 ouonorun. [Ipaktudeckas padora «M3ydeHne MeTO10B KIETOYHOM Onooruu (xpomarorpadus, 1 0.5
anextpodopes, nuddeperuanpHoe nenrpudyruposanue, [1LP)»
4 XUMHUECKUH cOCTaB KIETKH. MUHEpalbHbIE BEIIECTBA KIETKH, UX OMOJIOrnyecKas poib 1
5 Opranudeckue BemecTBa KieTku — Oenku. JlabopatopHas padora «OO0HapyXeHHE OCIIKOB C TIOMOIIBIO 1 05
KayeCTBEHHBIX peakuuii». CBoMCTBa, KiacCupUKaIUs U GYHKIIHH OEIKOB ’
6 Opranuyeckuie BelecTBa KJIETKH — YTIIEBOAbI U JTUTTUIbI 1
7 Hyxneunoseie kucnotsl. JJHK u PHK. Jlaboparopnas pabota «lccienqoBanie HyKJI€MHOBBIX KHCIIOT, 1 05
BBIJICIIEHHBIX U3 KJIETOK PA3IUYHBIX opraHu3mMoBy. Ctpoenue u ¢pynkunu ATD '
8 CexsenupoBanue JJHK. MeToibl reHOMUKH, TPAHCKPUIITOMUKHU, IPOTEOMUKU. METOIbI CTPYKTYpPHOI 1
Ouoaorun
9 Tune! knetok. [Ipokapuorndeckas kierka. CTpoeHHne syKapuoTHueckon kieTku. [Ipaktuueckas pabora 1 05
«V3ydyeHue cBOMCTB KIETOYHOI MeMOpaHbI» ’
10 [ToBepxHOCTHBIH anmapat kiaeTku. OqHOMeMOpaHHbIe OpraHou bl KieTku. [lpakTuueckas padora 1 05
«M3yueHue NBUKEHUS IIUTOIIIA3Mbl B PACTUTEIBHBIX KIETKaX» '
11 [TosyaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIpUH, TuTacTuIbl. JlabopaTopHas pabora «MccnenoBanue 1 05
IUIa3MOJIN3a U JISTIA3MOJIN3a B PACTUTENBHBIX KiIeTKax». HeMeMOpaHHbIe OpraHOU bl KIIETKH
12 Crpoenue U pyHKIUH s7pa 1
13 CpaBHuUTENbHAS XapaKTEPUCTHKA KIETOK DyKapuoT. 1
14 JlaGopatopHas paboTa «/3yueHne CTpoeHus KIETOK pa3IMuHbIX OPraHU3MOBY 1 0.5
15 AccUMIIISIINS ¥ TUCCUMIUISIIINS — JIBE CTOPOHBI MeTabonmm3Ma. Tumnbel oOmMeHa BemiecTB. JlabopaTopHas 1
pabota «/3ydyeHue KaTaIuTHIECKON aKTUBHOCTH ()epMEHTOB (Ha MpUMepe aMMIa3bl WIIM KaTalla3bl)»
16 depMeHTaTUBHBIN XapaKTep peakuid KjaeTouHoro metabonausma. JlaboparopHas pabota «/3yuenue 1 05
(epMEHTAaTUBHOTO pacHIETIEHUS IEPOKCHIAa BOJOPO/Ia B PACTUTENIbHBIX U )KMBOTHBIX KJIETKAX)
17 benku-akTuBaTOphl U OEIKU-UHTHOUTOPHI 1
18 ABTOTpOGHBIH TUIT 0OMeHa BemiecTB. DoTocuHTE3 1
19 XemocuHtes. JJaboparopras padota «CpaBHEHHE TIPOIIECCOB (DOTOCMHTE3A U XEMOCHHTE3a» 1 0.5
20 AmnaspoOHble opranu3mbl. Bunsl 6poskenus. JlabopatopHas padorta «CpaBHEHHE MPOLIECCOB OPOKEHUS U 1

JBIXaHUS». ADpOOHbBIE OPTaHU3MbI. JTalbl YHEPreTHUECKOT0 0OMeHa




21 OHeprust MeMOpaHHOTO rpaguenTa npotoHoB. Cunre3 AT®: padora nporoHHoit AT®-cuHTAa3bI 1

22 Peakiiun matpuanoro cunrtesa. TpaHckpumnius — MaTpuaHbiii cuaTes PHK 1

23 Tpancismus u e€ 3Tarmbl 1

24 KoaupoBanue amunokuciot. Poias pubocom B OnocuHTe3e Oenka 1

o5 Opranu3anus TeHOMa y IPOKApHUOT U 3YKapuoT. MOJIEKYIIsIpHbIE MEXaHU3MbI SKCIIPECCUU TEHOB Y 1
YKapHOT

26 Bupycel — BHeks1eTOUHBIE (POPMBI )KU3HU 1 00IHUraTHbIe apazuTel. [Ipaktudeckas padora «Co3nanue 1 05
MOJICITH BUPYCa»

27 BupycHble 3a0051eBaHuUs Y€IOBEKA, )KUBOTHBIX, pacTeHuil. HaHOTEeXHOIOTHMH B OMOJIOTUY ¥ MEHIIMHE 1

28 JKu3HEHHBIN UK KISTKA 1

29 Matpuunslii cunte3 JJTHK 1

30 Xpomocomsl. JIaboparopHast pabota «M3ydeHne XxpoMocoM Ha TOTOBBIX MUKpPOIIpErapaTax» 1 0.5

31 Jlenenue KISTKH — MHTO3 1

32 Tuns! knetok. Kapuokunes u nurokunes. Jlaboparopnas padora «HabmroneHre MuTo3a B KJIETKax 1 05
KOHYMKa KOpEIIKa JIyKa (Ha TOTOBBIX MHKpOIIpenaparax)». Peryssius »U3HEeHHOTO UKJIa KIETOK

33 Opranusm Kak exuHoe menoe. Tkanu pacrenuii. JlJaboparopras padota «3ydeHne TkaHeH pacTeHUI 1 0,5

34 TxaHu KUBOTHBIX U 4esoBeka. JlJabopaTopHas padora «/3ydyeHue TKkaHel )KHBOTHBIX 1 0.5

35 Opransl. Cuctemsl opranoB. JlaboparopHas padota «/3ydeHne opraHoB IIBETKOBOTO PACTCHUS» 1 0.5

36 Omnopa Tena opranu3mMoB. [I[BHKCHHE OpraHU3MOB 1

37 [Mutanne opranu3moB. [IuTanne MO3BOHOYHBIX )KUBOTHBIX. [IHIIIeBapuTEIHbHAS CUCTEMA YEIOBEKA 1

38 JlpIxanue opranu3MoB. JpIXxaHre MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA 1

39 Tpancnoprt BemecTB y opranu3mMoB. KpoBeHOCHas cucTeMa 03BOHOYHBIX JKUBOTHBIX M YellOBEKa 1

40 Beienenue y opranusmMoB. 3alinura y OpraHu3MoB 1

41 HMmmyHHas cuctema 4yenoBeka. Pa3pakuMocTh U peryiisiius y OpraHu3MoB 1

42 I'ymopanpHast peryasius 1 SHIOKPUHHAs CUCTEMa )KMBOTHBIX U YEIOBEKa 1

43 @opmbl pa3MHOXKEHHs Oprann3MoB. [losoBoe pa3MHOKEHHUE 1

44 Meiios. 'ametorene3. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. JJaboparopHas pabota «3yueHue 1 05
CTPOEHUS TOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenapaTax»»

45 WNuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOT€HE3. 3aKjIa/iIka OpraHOB U TKAHEH 13 3apOIbIIIEBhIX 1
JIMCTKOB

16 Poct u pa3Butne xxuBoTHBIX. JlabopaTopHast pabota «BBIsSIBICHHE MPU3HAKOB CXOJICTBA 3apOIbIIIEH 1 05
MO3BOHOYHBIX KUBOTHBIX)»

47 Pa3sMHOXEHUE U pa3BUTHE PACTCHU.

48 JlaGoparopHas pabota «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIIMX PACTEHUI» 1 0.5




49 Hcropust CTaHOBIICHMS M pa3BUTHUS TCHETUKH KaK HAyKU 1

50 OcHOBHBIE MOHATHS U CHMBOIIbI FCHETHKH. JlaGopaTopHas pabota «JIpo3odriia kak 00bEKT reHeTUYECKUX 1 05
UCCIICIOBAaHUI»

51 ?aKOHOMepHOCTI/I HacJeI0BaHMs TpU3HaKoB. MoHOruOpuaHoe ckpermuBanue. [Ipaktiuueckas padota 1 05

W3ydeHnue pe3yapTaTOB MOHOTUOPUTHOTO CKPEIIUBAHUS Y IPO30(HIIbI"

52 [{uTonorunyeckre OCHOBbI MOHOTHOPHTHOTO CKPEIIMBAHHUS 1

53 AHanu3upyroliee ckpernuBanne. HermoiaHoe roMuHupoBaHue 1

54 Jurubpunnoe ckpemubanue. [Ipaktuueckas padbora «3ydyeHue pe3yabTaToB TUTHOPHIHOTO 1 05
CKPELIMBAHUA Y APO30(PHIIBI»

55 [{uTonmornyeckue OCHOBBI AUTUOpUIHOTO cKpelrBaHus. ClerieHHOe HacleI0BaH!e IPU3HAKOB 1

56 XpoMOCOMHasi TEOpUs HACJIEICTBEHHOCTH. | eHeTHKa nojua 1

57 ['enoTun kak nenocTHas cucreMa. [ 'eHeTH4eCKHii KOHTPOJIb Pa3BUTHSI PACTEHUIA, )KUBOTHBIX U YeJIOBEKa 1

58 N3menunBocTh npusHakoB. Buael n3amenunBoct. MonudukamonHas 3MEHYHBOCTh 1

59 Bapuanuonnslii psn u BapuaimonHas kpusas. JlabopatopHas padora «MccnenoBanue 3akOHOMEpHOCTEN 1 05
MO (PHUKAITMOHHON H3MeHYHBOCTH. [locTpoeHre BapualimoHHOTO Psijia M BAPHALIMOHHON KPUBOM»

60 I'eHOTHIIMYECKAst HI3MEHYUBOCTh. KOMOMHATHBHAS N3MEHIHBOCTh 1

61 MyrtannonHas u3MeHYUBOCTh. [IpakTuyeckas pabora «MyTanuu y 1po30(]puiisl (Ha TOTOBBIX 1 05
MUKpoIIpenaparax)»

62 3aKOHOMEPHOCTH MYTAIIHOHHOTO TpoIiecca. DMUTEHETHKA U STTUTEHOMHUKA 1

63 I'enernka yenoBeka. [TpakTudeckast padbota «CocTaBICHHE U aHAIA3 POJIOCIOBHOM 1 0.5

64 MeTo1bI MeTUITUHCKOW TeHETHKHU. 3HAYCHHE MEANIIMHCKOW TCHETHKH B MIPEJIOTBPAIICHUH U JICYCHUN 1
TeHeTUYECKUX 3a00JIeBaHMI YelloBeKa

65 OcHoBHble oHATHSA cenekiun. JlaboparopHas pabota «3ydyeHne coOpToB KyJabTYpHBIX PAaCTEHUI U TOPOJ 1 05
JIOMAITHUX KUBOTHBIX». METO/IbI CeNIEKITHH

66 buoTtexHonorus kak Hayka U OTpacib MpousBojicTBa. [IpakTuueckas padora «/3yueHne oOHEKTOB 1 05
OMOTEXHOJIOTHH.

67 OCHOBHBIE HAITPABJICHHUSI CHHTETUIECKON OMOIOTHI 1

68 PesepBHeIit ypok. [ToBTOpeHME, 00001IeHNE, CHCTEMATH3AIUs 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 135




IHOYPOYHOE IINTAHUPOBAHHME 11 KJIACC

N Tema ypoka KoaungecTBo 4acoB JaTa Ipun
Bcero KP 1P N3ydeHHs

1 OpomtonnonHas teopus Y. lapsuna. [[Buxymiye cuisl 3Bojonny BUI0B 110 Y. JlapBuny 1

2 Bopb0a 3a cymecTBoBaHNE, ECTECTBEHHBIH U UCKYCCTBEHHBII 0TOOP 1

3 DopMHUPOBAHUE CUHTETUYECKOW TEOPUH IBOJIOLMHU. ITAIbl HBOJIIOIIMOHHOTO MPOLIECca: MUKPOIBOIIOIHS U 1
MaKpOIBOJIIOIUS

4 [Tonmynsiuus — 3neMeHTapHasi €AMHHLIA YBOJTKOLUT 1

5 3akoH reHernyeckoro pasHosecus . Xapau, B. Baitn6epra. Jlabopatopnas padora «BrlsiBienue 1 05
M3MEHYUBOCTH Y 0COOEi OJTHOTO BUAA» '

6 DnemeHTapHbie (hakTopbl 3BoIOLUU. I dekT ocHoBaTems. D heKT OYyTHUIOUHOTO TOPIBIIIKA 1

7 Murpanuu. M3onsiuu nonynsuuii: reorpadudeckas, Onoioruyeckas 1

8 EctecTBeHHBIN 0TOOP — HampaBsirONUi (HakTOp IBOJIOIIUN 1

9 [TostoBoit 0TOOP 1

10 [TprcnocoOaeHHOCTh OPraHU3MOB KakK pe3yJabTaT MUKpodBoton. JlaboparopHas pabota «M3ydenne 1 05
apoMop(h030B ¥ UIN0AAATITAIIUI Y paCTEHUI U )KUBOTHBIX)»
[Tpumepsl npucnocodaeHui y Opranu3MoB: MOpQoaoruieckue, Gru3noIornueckue, OHOXUMHUECKHE,

11 noBeneHueckue. Jlaboparopnas padora «lIpucnoco0nenns OpraHu3MOB U X OTHOCUTENIbHAS 1 0.5
11e71ecO00Pa3HOCTh)

12 Bun, ero xputepun u ctpyktypa. JlabopatopHas padora «CpaBHeHHE BUIOB IO MOP(HOIOTHUECKOMY 1 05
kputeputo». CTpykTypa BUaa

13 BunoobpazoBanue kak pe3yabTaT MUKPOIBOTIONUU. CBSI3b MUKPOIBOJIIOINH U SITHIEMUOIOTHH 1

14 MaxkposBomrorus. [TaneoHTonornueckue MeTo bl U3Y4EeHUS IBOIOIHH 1

15 buoreorpaduyeckre MeToabl U3y4eHHs IBOJOLUH 1

16 DOMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO-MOP(]OTOrHUecKre METOIbI U3YUESHHS SBOTIOIIUN 1

17 MonekynsipHO-TeHETHUECKHEe, OMOXMMHUECKHE U MAaTEMaTUYECKUE METObI U3YUECHHUS IBOIOIHH 1

18 OO01re 3aKOHOMEPHOCTH IBOJIIONHMH. AJanTUBHAS paauanus. HepaBHOMEPHOCTh TEMITOB YBOJIIOIIMH 1

19 HayuHnble runoressl NporCcX0oKIeHUs )KU3HU Ha 3emiie. JloHaydHbIe TPEICTABICHHSI O 3aPOXKICHUN KU3HU 1

20 OCHOBHBIE 3Tanbl HEOPTaHMYECKOM IBOITOIIH 1

21 ['unotessr 3apoxaeHus xu3an. cropus 3eminn u metoabl e€ nzydenus. Jlaboparopuas padora «3ydenue 1 05
Y OMHCaHUE UCKOMAeMbIX OCTaTKOB JIPEBHUX OPTAaHU3MOBY

22 HavansHble STanbl OpraHnuecKoi YBOTIONUN. JBOIIOIHS SYKAPHOT 1

23 OCHOBHBIE 3TaIlbl BOIOINHN pacTUTENbHOTO Mupa. [IpakTuueckas padora «M3yuenue ocoOeHHOCTEMH 1 05
CTPOEHHMSI paCTEHHI pa3HbIX O0TJeN0B». OCHOBHBIE TAMbl HBOJIIOLIMN KUBOTHOTO MHUpa

24 OBosnonus )kUBOTHBIX. [IpakTudeckas padora «3ydyeHre ocoOeHHOCTEN CTPOSHHS TO3BOHOYHBIX 1 05

KHUBOTHBIX»




25 PazButure xu3HM Ha 3eMIie TI0 ApaM U TIEproIaM 1

26 MaccoBble BEIMUPAHHST — 3KOJIOTHUYECKUE KPU3UCHI TPONLIOro. COBpeMEHHBIN AKOJTOTHYECKUN KPU3HC, ET0 1
0COOEHHOCTH

27 CoBpeMeHHast CUCTEMa OPraHudecKoro nmponuioro. OCHOBHBIE CHCTEMATHYECKUE TPYIIBI OPTaHU3MOB 1

28 AHTpOIIOJIOTHSI — HayKa O 4elloBeKe. Pa3BuTre MpeCTaBICHU O MPOUCXOKICHUH YEIOBEKA 1

29 Mecto yenoBeka B CUCTEME OpraHudeckoro mupa. JlaboparopHas padora «M3y4ueHne ocoOeHHOCTEH 1 05
CTPOCHHSI CKEJIeTa YEJI0BEKA, CBSI3aHHBIX C MPSMOXOXKICHUEM

30 JIBMOKYIIIHE CHITBI aHTPOTIOTeHE3a 1

31 CooTHolleHne OMOIOTHYECKUX U COIMATIBHBIX (DAaKTOPOB B aHTPOTIOT€HE3e 1

32 OCHOBHBIE CTaTUU AHTPOIIOTCHE3a 1

33 [Taneorenerrka v MaJICOreHOMUKA. JBOIIOIUS COBPEMEHHOTO YEIIOBEKA 1

34 UYenoseueckue packl. [Ipaktuyeckas padbora «3ydeHue 3K0I0rH4eCKuX alanTaiyi 4eJI0BEKay 1 0.5

35 MexauCIUIIMHAPHBIC METO/IbI aHTPOITOJIOTHH 1

36 3apoxAeHUE U pa3BUTHE FKOJIOTUU 1

37 Metonst skonorun. JlabopatopHast padora «/3yueHne MeToJ0B SKOJIOTHUYECKUX UCCIEIOBAHUI» 1 0.5

38 3HaueHne YKOIOrHYECKUX 3HAHUH IJId YeJIOBEKa 1

39 Dkojorudeckue HhakTopbl 1

40 Aobuortnueckue GakTopbl. CBeT Kak dKosioruueckuii Gpakrop. JlaboparopHas padora «BrisBicHHE 1 05
MIPUCIIOCOOICHHUI OPTaHU3MOB K BIIHSTHHUIO CBETA

a1 AbGuotuueckue daktopsl. Temneparypa kak skojgorudeckuit paxrop. Jlaboparopnas pabota «BrlsiBieHHe 1 05
MPUCIIOCOOICHHUI OPraHU3MOB K BIMSHHUIO TEMIIEPATYPhD»

42 AbGuoTtnueckue daxkTopbl. BiaxkHoCTh Kak 3konoruueckuit pakrop. Jlaboparopnas padora 1 05
«AHaTOMHYECKHE OCOOEHHOCTU PACTEHUH U3 Pa3HBIX MECT OOUTAHUS

43 Cpenpl oOuTanus opranu3MoB. buonornyeckue put™Mel. JKusHeHHbIE POPMBI OPraHU3MOB 1

44 buotnueckue pakTopsl. 3HaueHHE OMOTUYECKUX B3aUMOJICHCTBUH /AJIsl CYIIIECTBOBAHUS OPTaHU3MOB B 1
cpene oOuTaHus

45 DKOJIOTHYECKHE XapaKTePUCTUKHU TOMYJISALNUN 1

46 OcHOBHBIE MOKA3aTeNU NOMYISAIUN 1

47 DKoJoru4ecKasi CTPYKTypa Monyasiuu. JJuHaMuka MOMyISIAK U € perymsius 1

48 KpuBbie pocta uncneHHOCTH nomynsinuu. KpuBbie BEDKUBAHHS 1

49 Okonornyeckas Huia Buja. JlJaboparopnas padora «lIpucrnocobienns ceMsiH pacTeHUH K pacceIeHnIo» 1 0.5

50 Bun xak cucrema momynsnuid. 3aKOHOMEPHOCTH MOBEACHUS U MUTPAITUH JKUBOTHBIX 1

51 Coo00111ecTBO OPraHM3MOB — OHMOILICHO3 1

52 DKocHCTeMa KaK OTKpbITas cucteMa. KpyroBopoT BEmEecTB 1 MOTOK YHEPTUU B SKOCUCTEME 1

53 OcHOBHbIE MOKa3aTeN IKOCUCTEMBI 1




54 DKOJIOTHYECKUE TTUPAMHUJIBI 1

55 N3menenuns cooOecTB — CyKIECCHH 1

56 [TpupoHbIE 5KOCUCTEMBI. 1

57 AHTpOIOTeHHBIE 3KOCUCTEMBI. Y pOoskocucTeMbl. [IpakTiueckas padoTa «M3ydeHne u onrcanue 1 05
ypOOIKOCUCTEMBI»

58 3aKOHOMEPHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAX 1

59 MexaHu3MBbl BO3/ICHCTBHSI 3arPSI3HCHUH pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM, OPTraHU3MEHHOM, 1
MOMYJISIITAOHHOM M 9KOCUCTEMHOM YPOBHSIX

60 buocdepa — obuierutanerapuas obonouka 3emnu. Yuenue B. U. Bepraackoro o 6uocdepe 1

61 3aKOHOMEPHOCTH CylIecTBOBaHMs Orocgepbl. KpyroBopoThl BemecTB 1 OMOT€OXUMHUECKUE IIUKIIBI 1

62 3oHanbHOCTH OUOChepsl. OCHOBHBIE OMOMBI CYIITH 1

63 YcroitunBocTh 6uocheps 1

64 DKOJIOTHYECKUE KPUZUCHI U UX IPUUUHBI 1

65 BozneiicTBue uenoBeka Ha 6uochepy 1

66 AHTpONOreHHOE BO3/ICHCTBUE HA PACTUTEIIBHBIN U )KUBOTHBIA MUP 1

67 Oxpana npupozpl. OCHOBHBIC IPHHIIUIIBI YCTOWYMBOTO Pa3BUTHUS YEIIOBEYECTBA U IPUPOIBI 1

68 PesepBHblit ypok. [loBTopenue, 000011eHue, cucTeMaTH3aIus 3HaHUI 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7.5




YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Oo6mas 6uonorus. 10-11 kmaccer. — M.: JIpoda, 2011. A.A. Kamenckuii, E.A. KpukcyHos,
B.B. Ilaceunuxk.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

JlaboparopHslii mpakTukyM. buomnorus 6-11 kiacc (yaeOHOE IIEKTPOHHOE U3/IaHUE).
I'pun H. «buonorus» B 3 1. (H.I'pun, V.Crayt, 1. Taiinop), M., Mup, 1990 r.
[Tumenoa U.H., [lumenoB A.B. «Jlexkuuu no obueit 6uonorun», Caparos, OAO
«3marenscTBo «JInmei», 2003 r.

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/

www.bio.1september.ru



