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MHOACHUTEJIBHASA 3ATINCKA

VYuebublii npeamer «buonorus» yriyonéanoro ypoBHs m3ydeHus (10—11 xmaccel) siBIsieTcs OAHUM W3 KOMIIOHEHTOB INPEIMETHOH 00JIacTH
«EcrectBeHHO-HayuHbIe TIpeaMeThl». CormacHo mosiokeHusM OI'OC COO npoduinbHbIe y4eOHBIC MPEIMEThI, M3ydaeMble Ha YriIyOIEHHOM
YPOBHeE, SBISIOTCS criocoboM nuddepeHnranny 00y4eHus: Ha ypoBHE CpeTHEero o0mero oopa3oBanus M MPU3BaHbI 00ECTIEYUTDH TPEEMCTBEHHOCTD
MEX1y OCHOBHBIM OOIIMM, CPETHUM OOIINM, CPETHUM MPO(ecCHOHAIBHBIM U BBICIINM 00pa3oBaHueM. B To ke Bpems Kaxabli U3 3THUX y4eOHbIX
MIPEIMETOB JI0JKEH ObITh OPUEHTUPOBAH Ha NMPUOPUTETHOE pelieHre 00pa30BaTeNIbHbIX, BOCIIUTATENIBHBIX U Pa3BUBAIOLINX 3a/a4, CBA3aHHBIX C
npodopueHTaIMe O0y4YaIOMUXCS U CTUMYJIUPOBAHHEM HHTEpeca K KOHKPETHOW OOJacCTH HAy4YHOTO 3HAHWUS, CBS3aHHOTO C OHWOJIOTHEH,
MEIHUIIMHOM, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yuebHomy npeamery "buonorus" maér mpexacraBieHue O LENMH U 3aadaxX U3ydeHus yueOHoro mpenmera «buosnorus» Ha
yIIyOJIEHHOM YPOBHE, OmpenersieT o0s3aTenbHOe (MHBApUAHTHOE) MPEAMETHOE COJIEPIKaHHE, €r0 CTPYKTYPUPOBAHME IO pasfieiaM U TeMaMm,
pacmpezieieHue IO KjlaccaM, PEKOMEHAYeT I0CJeI0BaTeIbHOCTh M3Y4YeHHs Y4eOHOTro Marepuasa ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JOTMKM yueOHOro mpolecca, BO3pACcTHRIX ocoOeHHOocTel oOydaromuxcs. B mporpamme mo 6MojoTHH peaan3oBaH
MPUHIMUI TPEEMCTBEHHOCTH C H3y4YeHHEeM OHOJOTMM Ha YpPOBHE OCHOBHOTO o0O0Iiero oOpas3oBaHMs, Oyiarojgaps 4eMmy MpoCMaTpUBaeTcCs
HaAMpaBJICHHOCTh Ha TMOCIEAyIoUlee pPa3BUTUE OHOJOTHYECKMX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO
MHPOBO33PEHHUS, HKOJOTMYECKOTO MBILIUICHUS, NPEICTaBICHUNH O 370pOBOM oOpa3e >KM3HH, Ha BOCIHUTaHHE OEPEeKHOTO OTHOILIEHUS K
OKpYy’Karolei nmpupoHoi cpene. B mporpamme mo 6Mooruu Takke Moka3aHbl BOZMOKHOCTH y4eOHOro npeamera «buosorus» B peanu3aiiu
tpeboBannii ®I'OC COO K miIaHUPYyEeMBIM JIMYHOCTHBIM, METAlpPEAMETHBIM W TPEIMETHBIM pe3ynbTaTaM oO0ydeHUus W B (POpMUPOBaAHUH
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIbHON JIEATEIILHOCTH OOYYAIOUIUXCS MO0 OCBOCHHUIO COJIEP:KaHUS OMOJIOrMYEcKOro 00pa3oBaHUs HA YPOBHE
cpenHero oOmiero oopasoBaHusl.

VYueOHsblii npeamer «buosorus» Ha ypoBHE cpenHero ooOumiero oOpa3oBaHHUsl 3aBepllaeT OMOJOrMueckoe oOpa3oBaHHE B IIKOJE H
OpUEHTHPOBAaH Ha pacHIMpeHHe U yriayOlieHne 3HaHWil oOydaromuxcs O >KMBOW MPUPOJIE, OCHOBAX MOJICKYISPHOW M KJIETOYHOW OHOJIOTHH,
SMOPHUOJIOTUU U OUOJIOTUH PA3BUTHS, TEHETUKHU, CETIEKIIUU, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YYEHHS U IKOJIOTHH.

N3yuenue yuyebHoro mpeamera «buosnorus» Ha yriyOJeHHOM ypOBHE OPHUEHTHPOBAHO Ha MOJTOTOBKY OOydaroIIUMXCA K MOCIEAYIOIIEMY
MOJIy4EHUI0 OMOJIOTMYECKOr0 00pa3oBaHMs B By3aX M OpPraHM3alMSIX CPeIHEro npodeccruoHalbHOTO oOpa3oBaHusa. OCHOBY €ro COJepKaHHS
COCTaBIISIET CHCTeMa OHMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPHU HM3YYCHHHU OOYYaIOIIUMHUCS COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX DPa3/IelioB
OMOJIOTUM Ha YpPOBHE OCHOBHOro obmiero oOpazoBanus, B 10—11 kmaccax 3TH 3HaHMS MOJIy4arOT pa3BUTHE. Tak, pacHIMpeHbl U YIiyOJIeHBI
OMOJIOTUYECKHE 3HAHUS O PACTEHHUSX, KHUBOTHBIX, IpUOaxX, OAKTEpHsIX, OPraHU3Me YeIOBeKa, OOLINX 3aKOHOMEPHOCTAX KU3HH, JOMOJTHUTEIHHO
BKJIFOYEHbI OMOJIOTMYECKHE CBEJIEHHMs MPUKIAJHOTO U IOMCKOBOTO XapaKTepa, KOTOPbIE MOXHO MCIIOJIB30BaTh KaK OPHEHTUPBI IS
nocienyouero Bpioopa npodeccun. Bo3moxkHa Takke MHTErpanus OUOJOTHYECKUX 3HAHMM C COOTBETCTBYIOLUIMMH 3HAHUSMH, MOTY4YEHHBIMHU
00yJaromuMucs NMpH U3y4eHUH (PU3UKH, XUMUH, Teorpaduu U MaTeMaTHKH.



CrtpykTypa mporpammsbl 1o yueOHoMy mpeameTy "buosorusa" oTpakaeT CHCTEMHO-YPOBHEBBIM U 3BOJIOIMOHHBIN MOJIXObl K U3YYCHHIO
ouosornu. CorjaacHo UM, U3y4arOTCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHU3aIMH, SBOJIIOLUU
OpPraHUYECKOT0 MHpa Ha 3eMJie, COXpPaHEHHs] OMOJOTMUYECKOTo pa3HoOoOpas3us rmuaHeThl. Tak, B 10 kigacce M3y4aroTcsi OCHOBBI MOJICKYISIPHOM U
KJIETOYHOH OWONOTHH, SMOPHOJIOTMHM W OWOJIOTUM Ppa3BUTHS, TEHETUKA U CENEKIUH, OHOTEXHOJOTMH W CHHTETUYECKOH OWOJIOTHH,
aKTyaJM3UpYyIOTCs 3HAHUS OoOydarolmuxcs 1Mo OOTaHUKE, 300JI0TMH, aHATOMUHU, (HU3HOJIOTHH YeroBeka. B 11 kiacce m3ydaroTcsi HBOJIIOLIMOHHOE
YYEHHE, OCHOBBI DKOJIOTHUH M YUeHHE 0 Ouocdepe.

VYuebHnsblil npenmer «buonorus» npu3BaH 00eCIeYNTh OCBOSHHE 00YJAIONUMHUCS OHOJOTHYECKHX TEOPUH W 3aKOHOB, WICH, IPUHIIUIIOB U
MIPaBHJI, JIKAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOUH KapTHHBI MUpPA, 3HAHUIA O CTPOCHUHM, MHOTOOOPa3UH U OCOOCHHOCTSX KIICTKH,
OpraHusMa, TONYJISAINN, OWOIEHO3a, SKOCHCTEMBI, O BBINAIONIMXCS HAYYHBIX JTOCTHIKCHHSAX, COBPEMEHHBIX HCCIIEOBAaHUSIX B OHOJIOTHH,
MPUKIIAJHBIX aCTIeKTaX OMOJOTHYECKUX 3HaHWU. [|JIs pa3BUTHS W TOIEpKAHUS MHTEpeca 0O0yJaroNXcss K OMOJIOTHH HapsAy CO 3HAYUTEIHHBIM
00BEMOM TEOPETHYECKOTO MaTepuaia B COJCPKAHWW MPOTPAMMBI 10 OHMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C HWCTOPWEH CTAHOBICHHS H
pa3BUTHS TOW WM WHOW 00NacTh OWOJIOTHH, BKJIAZIOM OTEUECTBEHHBIX M 3apyOSKHBIX YUEHBIX B DEIICHWE BAXHEUITHMX OHMOIOTHYECKHX U
AKOJIOTUUYECKHUX TTPOOIIEM.

Henp u3yuyenuss yueOHoro mpenmera «buonorus» Ha yriayOl€HHOM YypOBHE — OBIAJeHHE OOYy4aromIMMHCS 3HAHUSIMH O CTPYKTYPHO-
(YHKIIMOHATIBHOM OpraHU3alyy )KUBBIX CUCTEM PAa3HOTO paHra U MpuoOpeTeHre YMEHHH UCTOIb30BaTh 3TH 3HaHUS B () OPMUPOBAHUU UHTEpeca K
onpenenéHHoi obmactu nMpoheCcCHOHATBPHOW JEATEILHOCTH, CB3aHHOW C OMOJIOTHEH, WM K BBIOOPY YYEOHOTO 3aBEICHMS ISl TIPOJIOJIKEHUS
OMOJIOTHYECKOTO 00pa30BaHMUs.

Jloctrxkenue nenu u3ydeHus yaeOHoro npeamera «buonorus» Ha yriyon€HHOM YpoBHE 00€CIIeUnBAETCS PELICHUEM CIEAYIOUINX 3a/1a4:

OCBOEHHE O00YUYaIOUIUMUCS CUCTEMBbI OMOJIOTUYECKUX 3HAHMI: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPUSX, KOHUEHIMIX, THIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX W TMpaBUjiaX, COCTABJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAy4HYIO KapTUHY MHUpa; O CTPOCHHUH, MHOIrooOpasuu u
OCOOCHHOCTSIX OHMOJIOTHYECKHX CHCTeM (KJIEeTKa, OpraHu3M, IOMyNAlUs, BHJl, OUOreoleH03, Ouocdepa); O BBIIAIOUIUXCA OTKPBITHSIX U
COBPEMEHHBIX HCCIIEOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE OOy4arommMxcs ¢ METOJaMU TO3HAHMUS IKUBOW MPHUPOMABI: HUCCIEIOBATEILCKUMU METOJaMU OHOJOTHYECKHX HaykK
(MONEKyNSpHONW M KJIETOYHON OHOJOTHH, SMOPUONOTHMH W OWOJIOTMM PA3BUTHSA, '€HETHKU M CENEeKIHUU, OMOTEXHOJOTHU U CUHTETUUYECKOM
OMOJIOTHH, MAJICOHTOJOTHH, SKOJIOTHH); METOJIaMH CAMOCTOSITEIFHOTO MPOBEACHUS OMOJIOTMUECKUX MCCIEOBaHUI B 1abOpaTopuu U B MPUPOIE
(HabnroieHne, U3MepeHne, HIKCIIEPUMEHT, MOIETIMPOBAHUE);

OBJIaJieHue OOYyYaIOIIMMUCS YMEHHUSMHU: CAMOCTOSITENIFHO HAaXOJWTh, aHAIM3UPOBATh U HUCIOIB30BaTh OHMOJOTHYECKYIO HH(OpMaIuio;
MOJIb30BaThCsl OMOJOTHMYECKOW TEPMUHOJOTHEH U CHUMBOJIMKOW; YCTaHAaBIMBATh CBS3b MEXKAY pPa3BUTHEM OWOJOTMM U  COIMAIIBHO-
HSKOHOMHYECKUMH M SKOJIOTHYECKUMU MpoOIeMaMH 4el0BEUYeCcTBa; OLEHUBATh MOCIEACTBHSI CBOCH NEATEIbHOCTH MO0 OTHOIIEHHUIO K OKpYXKaromen
NPUPOJHON cpefe, COOCTBEHHOMY 37I0POBBIO M 3/J0POBBIO OKPYXKAIOIIMX JIIOJeH; OOOCHOBBIBATH M COOJIOAATh MEphl MPO (PUIAKTUKU



MH(EKIIMOHHBIX 3200JI€BaHMIA, TIPAaBUIIA TIOBEJICHUS B IPUPO/IE U oOecrieueHus: 0€301acHOCTH COOCTBEHHOMN KU3HEACSTEIPHOCTH B YPE3BbIUAtHBIX
CUTyallUAX MIPUPOAHOI'0 U TCXHOICHHOI'O XapaKTepa, XapaKTCPpHU30BaATh COBPEMCHHBIC HAYyYHbBIC OTKPLITUSA B O6JIaCTI/I 6I/IOJIOI‘I/II/I;

pa3BUTHE y OOYYAIOIINXCS MHTCIUICKTYAIBHBIX U TBOPYECKUX CIHOCOOHOCTEH B MpOIECCEe 3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSIMHU U
COBPEMEHHBIMH HCCJICIOBAHUSIMU B OHMOJIOTHH, PEIIAeMBIMH €10 IMpoOJeMaMu, METOA0JOTHEH OMOJIOTHYECKOTO HCCIIEIOBAHUS, MPOBEACHUS
AKCMIEPUMEHTAIBHBIX UCCIICOBAHNMN, PEIICHUS OMOJIOTHUECKUX 3a/1a4, MOJICIIMPOBAHUS OMOJOTHIECKIX 0OBEKTOB | IPOIIECCOB;

BOCIIMTAHUEC Y 06yqa}onmxcs[ HOCHHOCTHOI'O OTHOIICHUA K JKUBOU npupoa€ B HOCJIOM KU K OTACIbHBIM eé oObeKTaM H SIBJICHUSM,
(¢bopMHUpOBaHHE HKOJIOTMUYECKOM, F€HETUYECKON I'paMOTHOCTH, OOLIEH KyJabTypbl MOBEICHUS B NMPHUPOJE; WHTErPAllUU €CTECTBEHHO-HAYUHBIX
3HAHHI;

nprodpereHue 00y4arolMMKCS KOMIIETEHTHOCTH B PAllMOHAIBLHOM IMPHUPOJIONIONH30BaHUH (COOIIOACHNE MPaBHII MOBEACHUS B MPUPO/IE,
OXpaHbl BHJIOB, AKOCHUCTEM, Ouocheprl), COXpaHEHHWU COOCTBEHHOTO 3/JI0POBBS M 3I0POBBS OKPYKAIONIUX JIOJAeH (COOMIOaeHusT Mep
npodrIakTUKH 3a00JIeBaHMi, oOecriedeHne Oe30TaCHOCTH JKH3HEICATEIPHOCTH B YPE3BBIUAHHBIX CHTYAIMSIX MPUPOTHOTO W TEXHOTCHHOTO
XapakTepa) Ha OCHOBE MCIOJIb30BaHUsI OMOJIOTHUECKUX 3HAHUN M YMEHUH B TIOBCETHEBHOM KU3HH;

CO3/ITaHWE YCJIOBUW I OCO3HAHHOTO BBIOOpa OOYYaIOMIUMHCS WHAMBUAYATHHON 00pa30BaTEIbHONW TPACKTOPUH, CIIOCOOCTBYIOIICH
MOCJIEAYIOEMY MTPOPEeCcCCHOHATBHOMY CaMOOIIPEIETICHHUIO, B COOTBETCTBUU C MHAWBUIyaIbHBIMH UHTEpECAMU U MOTPEOHOCTSIMU pErvoHa.

OO6ree 4rciIo YacoB, OTBEACHHBIX HAa M3ydeHHUE OMOJIOTHH Ha yriIyOJIeHHOM ypOBHE CpeIHEero oomiero oopasoanusi, coctaiser 204 yaca:
B 10 xmacce — 102 gaca (3 waca B Henenio), B 11 kmacce — 102 vaca (3 yaca B Heziemio).

OT60p opraHM3anOHHBIX (OPM, METOJOB M CPEIACTB OOyYeHHUS OMOJOTUU OCYIIECTBISAECTCS C YU4ETOM CHEUU(PUKUA €r0 COACpPNKAHUA U
HAIpPaBJIEHHOCTH Ha MPOJOKEHHE OUOJIOrMYECKOTr0 00pa30BaHMsI B OpraHU3alUsAX CPeIHEro Mpo(ecCHOHaIbHOTO U BhICIIEro 00pa3oBaHusl.

OO0s13aTeNIbHBIM YCIIOBHEM MTPU 00y4eHUU OMOJIOTUH Ha YriayOlIE€HHOM ypOBHE SIBJISETCS MTPOBEJCHHE Ta00PATOPHBIX U MPAKTHUYECKUX PaboT.
Taxxe yyactre 0Oy4yaroUUXcs B BBHIIIOJIHEHUU MPOEKTHBIX U y4eOHO-HUCCIeI0BATENbCKUX PaboT, TeMaTHKa KOTOPBIX ONPEENIIeTCS YUUTEIeM Ha
OCHOBE UMEIOLINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Copep:xaHue IporpaMMsbl, BbIJIEIEHHOE KYPCU8OM, HE BXOJUT B IIPOBEPKY rocynapcTBeHHON ntoropoit arrecrauuu (I'MA).

Tema 1. buojsiorust Kak HayKa

CoBpemeHHast OMOJOrusl — KOMILIEKCHas Hayka. Kparkas ucrtopust pa3zButusi Ouosiornu. buonormueckue Hayku M H3ydaeMble UMU
npoOnembl. yHIaMEHTaNIbHbIE, IPUKJIAIHbIE U TOMCKOBBIE HAyYHbIE UCCIIE0OBaHMs B OMOJIOTUH.

3HaueHue Ouosiorud B (POPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAaydyHOW KapTuHbl Mmupa. [Ipodeccun, cBsizaHHble ¢ OuOJIOTHEN.
3HaueHue OUOJIOTHH B MIPAKTUUYECKON AESITETLHOCTH YeJIOBEKAa: MEUIIMHE, CEIbCKOM X03SICTBE, TPOMBIIIJIEHHOCTH, OXpaHe MPUPOJIbL.

JdeMoHcTpauuu

[Toptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseii, I'. Meunnens, B. U. Bepnanckuii, U. I1. ITaBnos, U.
N. Meunukos, H. 1. Bapmiios, H. B. Tumodees-Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /I. K. benses.

TaGnuue! u cxemsl: «CBsI3b OMOJIOTHH € APYTUMHU HayKaMu», «CructemMa OMOJI0rHUECKIX HAYK.

Tema 2. /KuBble cucTeMbl M X H3yYeHHUE

XKuBple cucteMbl Kak mnpeaMeT u3ydeHHs Ouosioruu. CBOMCTBa XHUBBIX CHCTEM: €AMHCTBO XHMMUYECKOTO COCTaBa, JUCKPETHOCTH U
LEIOCTHOCTh, CJOXHOCTb H YINOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOPIaHM3alUs, CAMOBOCIIPOU3BEICHHUE, Pa3IpakUMOCTh,
U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHH OpPraHU3aLMN KUBBIX CUCTEM: MOJIEKYJISPHBIN, KIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, MOMYJIALIMOHHO -BUIOBOM, 3KOCUCTEMHBIN
(OmoreoueHotuueckuit), 6uocdepuslif. Ilponeccel, npoucxonsdmue B KUBbIX cucreMax. OCHOBHbIE IpHU3HAaKkU >kuBoro. JKusHb kak Qopma
cyuiectBoBaHus Marepuu. Hayku, u3ydaromue »KuBble CUCTEMBI HA Pa3HbIX YPOBHAX OPraHU3ALNN.

W3yuenue >xuBbIX cucteM. Mertonapl Ouosornueckoi Hayku. HabGmromeHue, u3MepeHHe, SKCHEPUMEHT, CHUCTEMaTH3alMs, MeTaaHalM3.
IlonsTie 0 3aBUCMMOI M He3aBUCHMOU nepeMeHHOW. IlnanupoBanue skcnepumenta. IloctaHoBka u mposepka runortes. Hymesas rumoresa.
[Tonsitue BpIOOpKM U €€ nocToBepHOCTh. Pa3bpoc B OGuojornmueckux JaHHbIX. OIlEHKa JIOCTOBEPHOCTH MOJIyYEHHBIX pe3yabTaToB. [IpuunHel
UCKaXEHUS PE3yJIbTaTOB IKCIIEpUMEHTa. I[oHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabnuuel 1 cxembl: «OCHOBHBIE MPU3HAKU >KU3HWY, «buosorndeckue cuctemsl», «CBoicTBa KMBOM MaTtepumn», «YPOBHHU OpraHu3allu
XKUBON mpuponab», «CTpoeHue >KUBOTHOM KIETKM», «TkaHM XUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO OpraHusma», «bnoreouneHos,
«buocdepay, «MeToabl U3ydeHUs )KUBON PUPOJIBI».

Ob6opynoBanue: 1aboparopHoe 000pyJOBaHUE /ISl TPOBEACHUS HAOIIOACHUN, U3MEPEHHH, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnosp30BaHue pa3InYHbIX METOA0B IIPU U3YUYEHUU KUBBIX CHCTEM.



Tema 3. Buosnorus KjieTku

Knerka — cTpykrypHO-(hyHKIIMOHANIbHAS €IMHUIA KUBOTO. McTopust oTKpbITHS KiteTku. Paboter P. ['yka, A. JleBenryka. Kierounas reopust
(T. lIBann, M. lllneiinen, P. BupxoB). OcHOBHbBIE II0JIOKEHUSI COBPEMEHHOW KJIETOYHOM TEOpUHU.

Metonpl  MOJIEKYJISIPHOM UM KJIETOUYHOM OMOJOTMH: MHUKPOCKOMHUS, XpoMarorpadusi, 3IeKTpopope3, METOJ MEYEHbIX AaTOMOB,
mudpdepeHnnanbHoe LUeHTpUudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanuvix Kiemok. IIEKTPOHHAS MHUKPOCKOIUS.
Koundghoxanvnasa mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu

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

Tabmuis! u cxembl: «CBETOBOI MUKPOCKOI, «DJIEKTPOHHBINH MUKPOCKOI, «CTOpHUS pa3BUTHS METOI0B MUKPOCKOITHUN.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.

IIpakTuyeckasi padora «/3ydeHne METONOB KIETOYHOM Owosorun (Xpomatorpadwus, smekrpodope3, auddepeHnraibHoe
ueHtpudyruposanue, [1LP)».

Tema 4. XuMnueckasi opraHu3anus KJICTKH

XUMUYECKUH COCTAaB KJIETKU. Makpo-, MUKpPO- M YJIbTPAMHUKPOIJIEMEHTh.. Boma m €€ poJsib Kak pacTBOPUTENsA, pEarcHTa, ydacTHUE B
CTPYKTYPUPOBAHUHU KJIETKH, TEIUIOpErynaunnd. MuHepaibHble BEllecTBa KIETKH, UX Onojorudeckas poiib. Poib KaTHOHOB ¥ aHHOHOB B KJIETKE.

Opranndeckue BemIeCTBa KICTKU. bronornyeckue nmoaumepsl. bemkn. AMHHOKUCIOTHBIN cocTaB 0eNKkoB. CTPYKTYphI O€TTKOBOW MOJICKYJIBI.
[lepBuunas cTpykTypa Oenka, TENTHUAHAS CBS3b. BTopuyHas, TpeTWyHas, YETBEpPTHYHAs CTPYKTyphl. JleHarypamms. CBoicTBa O€JIKOB.
Knaccudukanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoasl. MoHocaxapubl, AUcCaxapuibl, OJUrocaxapuabl U noyucaxapuabl. OOl miaH cTpoeHus U (U3UKO-XUMUYECKHE CBONCTBA
yraeBoaoB. buonornueckue GyHKIMH YTIeBOAOB.

Jlununel. T'uapoduibHo-ruapodoOHbie cBoiictBa. Knaccudukauus nunumos. Tpuriauuepuabl, ¢doconunuasl, BOCKH, CTEPOUJIBIL.
buonornueckne ¢ynkuuu nunugoB. OOmmMe cBoiicTBa OUOIOTHMYECKUX MeMOpaH — TEKydecTh, CIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Crpoenue nyknemHoBbix kucioT. Hykneortunsl. Ilpunmun kommiiementapHoctu. IlpaBuio
Yapradda. Crpykxrypa JHK — gBoitnas cniupans. Mecronaxoxaenue u ouonornyeckue ¢pynkunu JIHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonoruueckue Gpynkiun AT®. BoccraHoBI€HHbBIE TIEPEHOCUUKH,
ux (yHKUIMHU B KIeTke. Jpyeue nykneosuompugocpamor (HTD). Cexsenuponanue JJHK. Memoowvr cenomuku, mpanckpunmomuxu, npomeomuxu.

CrpykTypHass Ouosiorus: OMOXMMMYECKHE M OHO(GHU3NYECKHE HCCIICAOBAaHUS COCTaBa M IMPOCTPAHCTBEHHOW CTPYKTYpbl OHMOMOJIEKYII.
Mooenuposanue cmpykmypol u QYHKYUl OUOMONEKY U UX KOMHIeKco8. Komnvromepusvii ouzaun u OpeanuyecKuti cunmes OUOMONEKYT U UX
HeNnpupoOHbIX AHAL0208.



JdeMoHcTpanuu

[Moptpersr: JI. [omunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, ®. Canrep, C. [Ipy3unep.

Juarpammsl: «PacrpeneiieHne XUMHUYECKHX JJIEMEHTOB B HEXUBOM Mpupojne», «PacmpeneneHrne XMMHYECKHX 3JIEMEHTOB B JKHUBOU
MIPUPOJIEN.

Tabmuiper u cxemsl: «llepuoanueckas TaOnMIa XUMUYECKHX 3JIEMEHTOB», «CTpoeHue MOJIeKyabl BOJIbl», «BemiectBa B cocTaBe
opranu3moB», «CTpoeHHe MOJIeKybl Oenka», «CTpYKTypbl OelIKOBOHW MOJEKYIbI», «CTpoeHHE MOJIEKYT YriaeBOoAoBY», «CTpOeHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCTOTH, «CTpoeHre MoseKyinbl ATO».

O6opynoBaHue: XUMUYECKasi Iocy1a 1 000pyI0BaHHE.

JladopaTopHas pa6ora «OOHapyxkeHHe OETKOB C MOMOIIBIO KAaYeCTBEHHBIX PEAKITUI.

JlaGoparopHas padora «/ccnenoBanne HyKJIEMHOBBIX KHCIIOT, BBIICIICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema S. Ctpoenne n pyHKIUM KIETKH

Tuns! KI€TOK: 3yKapuoTHdeckas U npokapuotuieckas. CTpykTypHO-(QyHKIIMOHAIbHBIE 00pa30BaHuUs KIETKH.

Crpoenue npokapuotudeckoi kiaeTku. Kierounas crenka Gaktepuil u apxeil. OCOOEHHOCTH CTpPOEHUs T'eTepoTpodHON U aBTOTPOPHOMI
MPOKAPUOTHUECKUX KJIETOK. MecTo U poJib MPOKAPHOT B OHOIIEHO3aX.

Crpoenne u (GyHKIIMOHUPOBAHHE SyKApHOTHUECKOW KieTku. [lmazmatmyeckas memOpana (turazmanemma). CTpyKTypa TUIa3MaTHYeCKOU
MeMmOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 TIa3MaTHIeCKyr0 MeMOpaHy: maccuBHbIN (nuddy3us, ooneruéuanas qudysusi), akTHBHBIN (IEPBUYHBINA U
BTOPUYHBIA aKTUBHBIA TpaHcrnopT). [lomynmponumaemMocts MmeMOpanbl. PaboTa HaTpuii-KaIMeBOro Hacoca. DHAOIMTO3: MUHOIUTO3, (paromuTos.
Ox3onuto3. Kierounas crerka. CTpykTypa U GYHKIMH KICTOYHOW CTEHKU PACTCHH, IPHOOB.

Huromnasma. Iluro3onb. Ilurtockener. JIBuxenue 1uroruiazmbl. OpraHouabl kieTku. OpHomMeMOpaHHbIE OPraHoOMIbl  KIIETKU:
snporuiazmatudeckas cetsb (JI1C), anmapat ['onbpkuy, TM30COMBI, UX CTpOeHHE U PyHKIMU. B3auMOCBS3b 0JHOMEMOpPAHHBIX OPTaHOUIOB KIIETKH .
CtpoeHue rpanyasipHOTO peTuKyiayma. Mexanuzm nanpasnenus denxoe ¢ IIIC. CunTe3 pacTBOpUMBIX OeiakoB. CHHTE3 KJIETOYHBIX MeMOpaH.
I'magxuit (arpanynspHbIii) 3HIOIUIa3MaTUYeCKu peTukynyMm. CekperopHas ¢yHkius anmapata ['ompmku. Moodugukayus 6enxos 6 annapame
T'onvoorcu. Copmuposka benxos ¢ annapame I onv0acu. TpaHCTIOPT BEUIECTB B KieTKe. Bakyonu pacturenbHbIX KieTok. Kinerounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OpPraHOWIBl KIETKU: MUTOXOHIPUHU, TIACTUABL. [Ipoucxooswcoenue mumoxonopui u niacmuod. Cumobuozenes (K.C.
Mepescrkosckuu, JI. Mapeynuc). CtpoeHne W (QYHKIMM MUTOXOHAPHH U T1uiactui. l[lepBudHBIE, BTOPUYHBIE U CIOXKHBIC IUIACTHIBI
(OTOCHHTE3UPYIOUIUX FYKAPUOT. XIIOPOTIIACTHI, XPOMOILIACTHI, IEHKOTIACTHI BHICIIUX PACTCHHI.

HememOpanubsie opranouabl kinetku CrpoeHne u (GYHKIMM HEMEMOpaHHBIX OPraHOMIOB KIE€TKH. PubocoMsbl. Ilpomesicymounvie
Quramenmol. MuxkpoduIaMeHTsl. AKkmuHogvle MuKpoguiamenmsl. MBIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEUHbIX KIeMmOK.
Muxkpotpybouku. Kierounsiii mnentp. CTpoeHHe W JBIKEHHE >XTYTUKOB U peCHHYEK. MUKpOTpyOOukH IuTomnasMel. LleHTpuons. benxu,
accoyuuposantvie ¢ MUKpoguiamenmamu u Muxpompyooukamu. MomopHvle 6enxu.



SAnpo. Obomnouka sizpa, XpOMaTHH, KapyuoIia3Ma, SAPBIIIKA, UX CTpoeHne M GyHKuuu. SnepHblii OenkoBeiid MaTpuKc. [IpocTpancTBeHHOE
PacroJIo’KEHUE XpOMOCOM B UHTEP(AZHOM siIpE. Ddyxpomamun u 2emepoxpomamur. beaku XxpoMaTUHa — FTUCTOHBL. /Junamuka s10epHou 060104Ku
6 mumo3se. Hoepnulii mpancnopm.

Knerounsie BxintoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK DYKapUOT (PacTUTENIbHOM, dKUBOTHOM, TpHUOHOI).

JdeMoHcTpauuu

[Toptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuipsl u cxembl: «CTpoeHHE JYKapHOTHYECKOM KiIeTKu», «CTpoeHue XUBOTHOW KIEeTKW», «CTpOeHHEe pPACTUTENbHOM KIETKUY,
«CTtpoeHre MUTOXOHAPUNY, «SAnpo», «CTpoeHne MPOKapUOTHIECKON KIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOTIpENapaThl paCTUTENbHBIX, )KUBOTHBIX KJIIETOK, MUKPOIIPENapaTsl OakTepuaibHbIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOeHUs KIIETOK Pa3JIMYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHne CBONCTB KIETOYHON MEeMOpaHbI».

JlaGoparopHas padora «VccnenqoBanue mia3mMoliv3a 1 JenIa3MoJIn3a B pACTUTENbHBIX KIETKAX.

IIpakTnueckas padora «/3ydyeHne ABM>KEHUSI IUTOTIA3MBI B PACTUTENIbHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NMpeBpalleHe JHEPruM B KJIeTKe

AccuMMWITAIASL U JUCCUMUJISIIUSL — JIBE CTOPOHBI MeTaboiu3ma. Tumbl oOMEeHa BEIIECTB: aBTOTPO(HBIA M TeTepoTpodHBIH. YuacThe
KHCJIOpPOJIa B OOMEHHBIX Iporeccax. JHEepreTuyeckoe obecneyeHne KieTku: mpeBpamieHue AT® B oOMeHHBIX mporeccax. depMeHTaTUBHBIN
XapaKkTep peakIuil KIeToYyHoro Metaboausma. @epMeHThI, UX CTPOCHHUE, CBOMCTBA U MexaHU3M AecTBusA. KopepmerTol. OTiaununs GepMEeHTOB OT
HEOPraHMYECKUX KaTalu3aTopoB. belku-akTuBaTophl U OENKU-UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (DEpPMEHTATUBHBIX PEAKLUUN OT pa3IUYHBIX
(hakTopoB.

[lepBuuHbIli CHHTE3 OpPraHUYECKHUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUCEHHbI U OKCUSeHHbIU @omocunme3 )y Oaxmepuil.
Cseemocobduparowue nuemenmsl U RUZMEHMbl peakyuonHo2o yeumpa. Poiib xsoporuiactoB B mpouecce ¢porocunTesa. CBeToBas U TeMHOBas (a3bl.
@omoovixanue, C3., Cs u CAM-muner gomocunmesa. IlpoayktuBHocTh (oTOocuHTe3a. BnusHue pa3nuyHbix (AKTOPOB Ha CKOPOCTh
¢doTocunTe3a. 3HaueHue HoTocuHTE3A.

XeMmocuHTe3. PazHooOpasue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIIUPYIOIIHE OaKTepUH, Kelle300aKTepun, cepoOaKkTepru, BOIOPOIHbBIE
OakTepuu. 3HaYCHHE XEMOCHHTE3A.

AnanrpoOHbIe opranu3mbl. Bunel Opoxenus. [IpoxykTsl OpoKeHUS M X UCHOIB30BAHUE YETOBEKOM. AHA’POOHBIE MUKPOOPTraHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U BO30YAUTENN OOJIe3HEH.

AspoOHBIE OpraHu3Msbl. JTarnbl 3HepreTudeckoro oomena. IloarorosurenbHslil atan. ['MHKOIN3 — 6€CKUCIOPOJHOE PACIIEIUIEHHE TITFOKO3bI.



buonoruueckoe okuclieHUE, WINM KIETOYHOE JbIxaHue. Poib MUTOXOHApPHUI B mpolieccax OMooruyeckoro okucieHus. Llukianueckue
peakiuu. OkwucnutenbHOe (ochopunrpoBanue. Dnepeus memoOpanno2o epaduenma npomonos. Cumnmes ATD: paboma npomonnoiu ATD-
cunmasvl. [IpenMyiiecTBa a3poOHOTO MyTH 0OMEHa BEMIECTB Tepe aHadpoOHBIM. D(PHEeKTHBHOCTD SHEPreTHUECKOTO 0OMEHa.

JdeMoHcTpauuu

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

Tabnuub! u cxembl: «DOTOCHHTE3», «IHEpPreTUUecKuil oomMen», «buocuntes 6enkay, «CtpoeHue pepMeHTay, «XeMOCHHTE?Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pY/I0BaHKE IJIsl IPUTOTOBJIEHMSI TIOCTOSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnasi pa6ora «/3yyeHne KaTaJIUTHUECKON aKTUBHOCTH (DEpMEHTOB (Ha MpUMeEpPE aMUIIa3bl WM KaTajaa3bl)».

JladopaTopHas pa6ora «/3ydeHne pepMEHTaTHBHOTO PACIICTICHHUS IEPOKCHA BOJIOPO/IAa B PACTUTEIBHBIX M JKUBOTHBIX KJIETKAX).

JlabopaTopHas pa6ora «CpaBHEHHE MMPOIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U JIBIXaHUS.

Tema 7. HaciiencrBenHasi uHpopMauus U peajau3anus eé B KJIeTKe

Peakuun wmarpuyHoro cuHTe3a. [IpuUHIMI KOMIJIEMEHTApHOCTH B pEAKIMSIX MAaTPUYHOTO CHUHTe3a. Peanusanus HaclieJCTBEHHOU
nHpopmanuu. ['eHeTHUecKkuit ko, ero cBoiicTBa. Tpanckpunius — Mmatpudablid cuate3 PHK. TIpuHIUNIBI TpaHCKPUTIIIMK: KOMIUIEMEHTapHOCTD,
AHTHUTIAPAIUICTILHOCTh, ACUMMETPUIHOCTD. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranpl. Yuactue TpancnoptHbix PHK B OnocunTesze Oenka. YcmoBus 6mocuHTe3a Oenka. KonupoBanne aMHHOKHCIIOT.
Ponb pubocom B OrocunTe3e Oenka.

Coepemennvie npeocmasnenusi o cmpoenuu 2erog. OpraHusanus T€HOMa y MPOKapUOT U 3YKapuoT. Perymsmus akTUBHOCTH TE€HOB Y
npokapuot. ['unoresa onepona (. XKakoo, XK. Mano). Morexynsapuovle mexanuzmvl SKcnpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 peyniayuu
pabomul 2cenog. Perynsains 0OMeHHbBIX MPpolieccoB B KiieTke. KieTounslii roMmeocTtas.

Bupycbl — Heknetounble (OpMBI KU3HM M oOnuratHble mapa3utbl. CTpOeHHE MPOCTHIX U CIIOXKHBIX BHPYCOB, PETPOBUPYCOB,
6axtepuodaroB. JKusuenuviti yuxkn [[HK-coodepoxcawux eupycos, PHK-cooepoicawux eupycos, daxmepuogazos. Obpamuas mpancKpunyus,
pesepmasa, uHmezpasd.

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

Buoungopmamuka: unmeepayus u anaruz 6onvuux maccusos («bigdatay) cmpyxkmypuwix buonoeuueckux oannvix. Hanomexmonozuu 6
ouonocuu u meouyune. Ilpoepammupyemvle hynxkyuu 6enxos. Cnocodvl 0ocmagku 1ekapcms.

JdeMoHcTpanuu

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

Tabnuue! u cxemsl: «buocunres 6enka», «I'eHeTnueckuit koay, «Bupycs», «baktepuodarn.

IpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCaA».



Tema 8. ZKu3HeHHBbIH LUK KJIETKH

Knerounsrii nuki, ero nepuoasl u perymsimus. Matepdaza u muto3. OcoOeHHOCTH TPOLIECCOB, MpoTeKamux B nHTepdasze. [loarotoBka
KJIETKH K JieneHuto. [IpecuaTeTnyeckuii (IOCTMUTOTUYECKHIA), CHHTETHYECKHIA U TIOCTCUHTETUYECKUN (TIPEMUTOTHYECKHI ) IEpHOI6I HHTEP(A3HI.

Marpuunbiii cuntes JHK — permmmkanums. I[lpunnuner permukanunyn  JHK: xoMIuieMeHTapHOCTh, IOJYKOHCEPBATUBHBIA CHUHTE3,
anTunapawieabHocTh. Mexanusm perumkanuu JIHK. Xpomocomsl. Ctpoenue xpomocoM. Temomepsl U Telomepaza. XPOMOCOMHBI HabOp
KJIETKU — KapuOTHM. JIUMIONIHBIN U ramioniHeli Habopel XxpoMocoM. ['oMonorudnbeie XpoMocoMbl. [10J10BbIE XpOMOCOMBI.

Henenue xnetku — Muto3. CTaauu MUTO3a U MPOMCXOAAIME B HUX Mpoliecchl. Tunbl MuTto3a. Kaprokunes u uutokusnes. buonoruueckoe
3Ha4YEHHE MUTO3a.

Perymsmus MuTOoTHYECKOTO LIMKIIA KIETKHU. [IporpaMmMmupyemMas kieTouHasi THOeb — aronTos.

Knerounoe simpo, xpoMocomsl, GyHKITHOHAIBHAS TeHOMUKA. Mexanuzmol nponugepayuu, ouggepenyuposxu, cmaperus u cubenu Kiemox.
«ugpposas knemka» — buounghopmamuueckue mooenu QyHKYUOHUPOBAHUSA KNEMKU.

JdeMoHcTpauuu

Tabmuib! 1 cxembl: «KU3HEHHBIN UK KIETKWY, «Muto3», «CTpoerue xpomocomy, «Permmukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKA JIyKa.

JlaGoparopHas padora «/3yuyeHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

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

Tema 9. Ctpoenue n pyHKUMM OPraHU3MOB

buonoruueckoe pasHoodpasue opranu3mMoB. OJHOKIETOUHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEACSITEIbHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakTepuu, apxeu, OJHOKJIETOUYHbIE IPUOBI, OJTHOKICTOYHbIE
BOJIOPOCIH, Ipyrue NpoTUcThl. KosoHnaapHple OpraHu3Msl.

B3anMocBs3b yacTeil MHOTOKIIETOYHOTO Opranus3ma. TkaHu, opraisl U cUCTeMbl OpranoB. Opranusm kak ennHoe uesnoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTellbHAs, MOKPOBHAs, MPOBOAAIIAS, OCHOBHas, mMexaHudeckas. OcoOeHHOCTH
CTpOeHUS, PYHKIIUI U pacloJIOKEHUs TKaHEH B OpraHax pacTeHHA.

TkaHu KUBOTHBIX U YelOBeKa. THIIBI ;KUBOTHBIX TKaHEH: AMHUTENUAIbHAS, COSIMHUTENbHAS, MbIlIeYHasi, HepBHast. OCOOEHHOCTH CTPOCHUS,
(GYHKIHM 1 paclofioKeHUsl TKaHEH B OpraHax »KUBOTHBIX U YeJIOBEKa.

Oprassl. BereratuBHble U reHEpaTHUBHBIE OpraHbl pacTeHHil. Opranbl U CUCTEMbI OPraHOB KXUBOTHBIX U YeloBeka. DYHKIMU OpPraHOB U
CUCTEM OpPTaHOB.

Omnopa Tena opranu3zmoB. Kapkac pacrennii. CkeneTbl OAHOKIETOYHBIX U MHOTOKJIETOUHBIX KUBOTHBIX. HapyKHbIN U BHYTPEHHUI CKEJIET.
CrpoeHue U TUIIBI COEAMHEHUS] KOCTEN.



JIBi>keHue opraHu3moB. J[BW)KEHHE OJIHOKJIETOUHBIX OPraHU3MOB: aMEOOMIHOE, KTYTMKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKIJIETOYHBIX
paCTeHHMIA: TPOIM3MBI ¥ HACTUU. [[BMKCHHE MHOTOKJICTOYHBIX KUBOTHBIX M YEJIOBEKa: MbIIeuHas cucreMa. Peduiekc. CKeNeTHBIC MBIMIIE U UX
pabora.

[luranue opranu3moB. [lorjomieHne BOJBI, YIIACKUCIOTO Ta3a W MUHEPAIbHBIX BEIIECTB pacTeHUsIMH. [luTaHue >KUBOTHBIX.
BuayrpunonoctHoe u BHYTpPHUKJIETOUYHOE TuIIeBapeHue. [luTaHne TMMO3BOHOYHBIX JKMBOTHBIX. OTHENbl MHUIIEBAPUTEIHHOTO TPAKTA.
[InmeBapurensHble xene3sl. [lumeBapuTenbHas cucTemMa 4eoBeKa.

Hpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >xuBOTHBIX. Juddy3us ra3zoB yepe3 MOBEpXHOCTh KIeTKH. Ko)kHOE IbpIXaHue.
JlpixaTenpHasi moBepXxHOCTh. JKabGepHoe u n€royHoe apixaHue. J[pixaHue MO3BOHOYHBIX KUBOTHBIX M UYEJIOBEKA. DBOJIIOIMOHHOE YCIOXKHEHWE
CTpPOCHHS JETKUX TO3BOHOYHBIX JKMBOTHBIX. J[pIXaTrenpHas cUCTeMa 4ejloBeka. MexXaHW3M BEHTHJIALIHMH JIETKUX y NTHI] U MJIECKOTUTAIONINX.
Perynsuust nerxanust. JlpixaTenbHbie 00bEMBI.

TpaHCcHoOpT BElIECTB y OpraHu3MoOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHUM. TpaHCHOPT BEIIECTB y KUBOTHBIX. KpoBeHOCHas cuctema u eé
opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX JKHBOTHBIX M dYesoBeka. Cepre, KpOBEHOCHBIE COCYIbl W KpoBb. Kpyrm kpoBooOparmieHws.
DBOJIIOIIMOHHBIE YCII0KHEHUST CTPOCHUSI KPOBEHOCHON CHCTEMBI TIO3BOHOUYHBIX KUBOTHBIX. PaboTa cepama u e€ perymsius.

Brinenenne y oprann3MoB. Boeimenenuwe y pacteHuid. BeigeneHue y kMBOTHBIX. COKpaTuTenbHblE Bakyodu. OpraHbl BBIACICHUS.
OunbTpalnys, cekpeuuss U oOpaTHOE BCAChIBAHHME KAaK MEXaHHU3MBbl pabOTHl OpraHOB BblAeieHHA. CBSA3b MOJIOCTH Tella ¢ KPOBEHOCHOW H
BBIJICTUTENILHON cucTeMamMH. BpiieneHne y MNO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHue M (QyHKUHOHUpOBaHUE He(dpoHa.
OO6pazoBaHre MOYH Y YETIOBEKa.

3amura y OpraHu3MoB. 3aluTa Yy OJHOKJIETOYHBIX Oopranu3mMoB. Cropbl OakTepuil M LUCTHI MPOCTEHIIMX. 3allMTa Y MHOTOKJIETOYHBIX
pactenuii. Kyrukyna. CpeacTBa macCUBHOM M XUMUYECKOM 3aIUThl. OUTOHIIUIBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIC. 3alUTa OopraHu3Ma oT Oosie3Heil. IMMyHHasi cuctema 4deroBeka.
Kierounsrii 1 rymopanbHbIE UMMYHHTET. BpoknE€HHBIH M mpuoOpeTEHHBIN crieludUIEeCKUd UMMYHUTET. Teopusi KIOHAJIBHO-CEJICKTHBHOTO
ummynutera (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocnanurenabHble OTBETH OpraHu3MoB. Posib BpOKIEHHOTO UMMYHUTETa B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHMIA.

PazgpaxkumocTs 1 perynsinusi y opraHu3MoB. Pa3qpakuMocCTh y OJHOKIJIETOUHBIX OpraHu3MOB. Takcuchl. Pa3apakuMocTe U perymsuus y
pacteHuii. PocToBble BelllecTBa U UX 3HAYEHUE.

HepBHas cuctema u pednextopHas perynsiius y >KMBOTHbIX. HepBHas cuctemMa u €€ OTHEeNbl. DBOIIOIMOHHOE YCIOXXHEHUE CTPOCHUS
HEPBHOM CHCTEMBI y )KUBOTHBIX. OT/IENBI TOJJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pednexropHas myra. besycnoBHble U ycI0OBHBIE
pedieKchl.

['yMopanbHas perynauus U SHIOKpPUHHAs CHCTEMa >KMBOTHBIX M ueJoBeKka. JKene3bl 3HIOKPUHHOM CUCTEMBI M MX TOpMOHBL JleiicTBue
TOPMOHOB. B3anMOCBS3b HEPBHOU U SHAOKPUHHOM cucTeM. [ umoranamo-rumnodusapHas cuCTeMa.



JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuuer u cxemsl: «OIHOKIETOUYHBIE BOJOPOCINY, « MHOTOKIETOUHBIE Bogopociny, «bakrepumy», «IIpocreitmuey, «OpraHpl BETKOBBIX
pacteHuii», «CucTeMbl OpraHoB MO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee cTpoeHHe HaceKOMbIX», «TkaHU pacTeHHil», «KopHEBblE CUCTEMBI»,
«Crtpoenue ctebns», «CTpoeHHE JHMCTOBOW IUIACTUHKW», «TKaHM KHUBOTHBIX», «Ckener denoBeka», «lluieBapurenpHas cuCTEMay,
«KpoBeHocHass cucreMa», «/lpixarenpHas cucremay, «HepBHas cucrema», «Koxa», «MplmeyHnas cucrtema», «BblaenurenbHas CHCTEMay,
«OHJIOKpUHHAs cuctema», «CtpoeHue Mplehy, «MIMMyHuTeT, «KumeyHononocTHbie», «Cxema MUTaHUS pacTeHUi», « KpOBEHOCHbIE CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue Tulipbl», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHne 10kAeBOro uepBs», «HepBHas cuctema pbioy,
«HepBHas cucrema msarymku», «HepBHast cucrema mnpecMmbikatouuxcs», «HepBHas cuctema nruny, «HepBHas cucremMa MIIEKOMUTAIOLINX),
«HepBHas cucrema yenoBeka», «Pediaexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKpOIIpEnapaThl 0JJHOKIETOYHBIX OPraHM3MOB, MUKpOIIpenapaThl TKaHeH, paKOBUHBI MOJUIIOCKOB,
KOJUIEKIIMM HAaCEKOMBIX, WUIJIOKOKUX, KUBbIE K3EMIUIIPhl KOMHATHBIX PACTEHM, TepOapuu pacTeHUN pa3HBIX OTAEJIOB, BIAXKHbIE NMpEnapaThl
KUBOTHBIX, CKEJIETHI TO3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOUHBIX KMBOTHBIX, CKEJIET YeJIOBEKa, 000PYIOBaHKE ISl IEMOHCTPAIMH TOYBEHHOTO U
BO3/IYIIHOTO NMUTAHUS PACTEHMH, paclleIIeHHs] Kpaxmaia 1 OeIKoB Moj JAelcTBueM (pepMEHTOB, 000py10BaHHUE AJIS IEMOHCTPALMH OIBITOB 110
MU3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX IBWKCHUN, MOJEIIN TOJIOBHOTO MO3Ta Pa3JIMYHBIX )KUBOTHBIX.

JlaGoparopHas padora «/3yueHue TKaHEel pacTEeHUI».

JlaGoparopHas padora «/3yueHue TKaHel >KUBOTHBIX).

JlaGoparopHasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHU3MOB

@®opMbl pa3sMHOXKEHUs OpraHU3MOB: Oecrojoe (BKJIOYas BEreTaTHBHOE) M IO0J0Boe. Buupl 6ecnosioro pa3MHOMKEHHs: NOYKOBaHUE,
CHopyJsALus, pparMeHTalysl, KIOHUPOBaHUE.

IlonoBoe pasmuoxenue. IlonoBeie kieTku, miau ramersl. Meino3. Craguu meiiosa. [loBeneHne xpomocom B Menose. KpoccuHrosep.
buonorudeckuii cMbICII ME03a U MOJIOBOTO Ipoliecca. Melo3 U €ro MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzapoapiiieBoe pazButHe. ['ameTorenes y uBoTHbIX. [losioBble xene3pl. OOpa3oBaHue U pa3BUTHE MOJIOBLIX KIeToK. CriepmaTorenes u
ooreHe3. CTpoeHHE MOJIOBBIX KIETOK.

OmnoioTBOpEeHNE U HMOPHOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHUS: HAapyXHOE, BHyTpeHHee. [lapTeHorenes.

WHuauBHyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUS — HayKa O Pa3BUTHM OPraHU3MOB. Mopgoecenes — 00na u3 21asHvix
npobnem smbpuonoeuu. Konyenyus mopgozenos u mooenu mopgozenesa. Craauu sMOpHoreHesa )KMBOTHBIX (Ha puMepe JIrynku). pooiexue.
Tunsl  npobnenus. [emepmunuposannoe u HedepmunuposanHoe oOpobnenue. bnacmyna, munwvi o6racmynr. OCOOEHHOCTH JPOOICHUS
MJIEKOITUTAIONUX. 3apO/IbIIIeBbIE JUCTKU (TacTpysalus). 3aKiajKa OpraHoB M TKaHEW M3 3apOoJbIIIEeBbIX JUCTKOB. B3anMHOe BIMsSHHE YacTel



Pa3BUBAIONICTOCS 3apojbliia (SMOpHOHANbHAS WHAYKIMS). 3akjiagka I[JlaHa CTPOEHUS JKUBOTHOTO KakK pe3yJbTaT HEpapXUUYECKUX
B3aMMO/ICIICTBUIN T€HOB. Biusinue Ha SMOpHOHATBHOE PA3BUTHE PA3THMYHBIX (DAKTOPOB OKPYKAIOIIECH CPEIbI.

Poct u pasButrne xuBOTHBIX. [locTaMOpmoHanbHEIN mepuoa. [Ipsmoe w HempsMoe pasBute. Pa3Bute ¢ Meramopdoszom y
0€CII03BOHOYHBIX U TIO3BOHOYHBIX JKUBOTHBIX. BHOJOrHMYeckoe 3HAYCHHE MPSAMOTO W HENPSIMOTO Pa3BUTHS, MX PACIPOCTPAHCHHUE B MPHPOJIC.
Tunel pocTta )KUBOTHBIX. DaKTOPHI PETYISAIMHA POCTA KUBOTHBIX U YeloBeka. CTaiuu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U YEJIOBEKA.
[Tepuoast oHTOrEeHEe3a yenoBeka. CTapeHne U CMepPTh Kak OMOJIOTUYECKUE MPOIIECCHI.

Pa3smHokenune u pasButve pacteHuid. I'ametodur u cnopodput. Meiio3 B KU3HEHHOM IuKJe pacTeHuid. OOpa3zoBaHHe CIOp B Mpoliecce
Meiio3a. 'amerorenes y pacrenuii. OTUI0JOTBOPEHUE U PA3BUTHE PACTUTEIIBHBIX OPraHU3MOB. /[BOWHOE OILI0 IOTBOPEHHE Y IBETKOBBIX PACTEHUM.
OO6pazoBaHu€ U pa3BUTHE CEMECHH.

MexaHu3MBbI PEryISIi OHTOTEHE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. [lIneman.

Tabnmuib! 1 cxemsl: «BereratuBHOE pa3MHOKEHHE», « THUIIBI OECTIONIOTO pa3MHOXKEHUD», «Pa3zMHOKEHNE XTaMUIOMOHA B, «Pa3MHOKEeHHE
3BIJICHB», «Pa3MHOXEeHNE Tunpbly, «Meios», «XpoMocoMbl», «l'amerorenesy, «CTpoeHHe SMIEKIETKH U criepMaTo30uia», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsMoe W HempsiMoe pa3ButHhe», «Pa3BuTHE MaWCKOro X yka», «Pa3Butue capanum», «Pa3BuTue mnarymku», «JlBoitHOE
OIUIOJJOTBOPEHHUE Y LIBETKOBBIX pacTeHU», «CTpOCHHE CEMSIH OJHOJIOJbHBIX U JIBYAOJIBHBIX PACTCHUI», « ) KU3HEHHBIN [IUKI MOPCKOM KaITyCThD»,
«Ku3HEeHHBIN UMK MXay, « KU3HEHHBIN UK MAaNOPOTHUKAY, « KM3HEHHBIN IIUKII COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOTIpENapaThl SHIEKIETOK U CIIepMaTO30U10B, MOAENb «L{UKIT pa3BUTHUS JIATYIIIKN Y.

JlabopaTopHas padora «/3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy».

IIpakTHyeckasi padora «BblsBiIeHNE IPU3HAKOB CXOCTBA 3apOAbIILIEH TO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH M M3MEHYHMBOCTH OPraHN3MOB

HcTopus craHOBJICHHS U pa3BUTUS I'€HETUKU Kak Hayku. Pabotel I'. Mengens, I'. ne @pusa, T. Moprana. Ponp oTe4ecTBEHHBIX YUEHBIX B
paseutuu reneruku. Padoter H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, }0. A. ®ununyenko, H. B. Tumodeepa-
Pecogckoro.

OCHOBHBIE T€HETUYECKUE MTOHATHUS U CUMBOJIBL. | OMOJIOrMYHBIE XPOMOCOMBI, aJlJIEIbHbIE T'€HbI, aIbTEPHATUBHBIE IPU3HAKH, TOMUHAHTHBII
U PEIEeCCUBHBIA TpPU3HAK, TOMO3MIOTa, TE€TEPO3UTr0oTa, 4YHCTas IUHUS, TUOpUIbl, TEeHOTHN, (eHoTHUn. OCHOBHBIE METOJbI TEHETHKHU:
TUOPUA0TIOTMUECKUM, ITUTOJIOTUIECKHI, MOJIEKYISIPHO-T€HETUIECKHIA.

JdeMoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. BaBunos, A. H. benosepckuii, I'. JI. Kapneuenko, 10. A.
Oununuenko, H. B. Tumodees-PecoBckuii.

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

JlaGopaTopHasi padota «/[po3oduina kak 00BEKT TeHETHICCKIX UCCIICIOBAHMIN.

Tema 12. 3aK0oHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBolii 3akoH MeHnuenss — 3akoH eIWHOOOpaswsi TUOPUIOB TMEpBOTO TMOKojeHus. I[IpaBuio
JOMHUHUpOBaHMs. BTopoil 3akoH MeHnens — 3akOH paclleIuieHus NpU3HaKoB. LluTonormueckue OCHOBBI MOHOTMOPHJIHOTO CKpEIIMBAaHMSL.
['unoTesa YMCTOTHI raMeT.

Ananusupyrouiee ckpeuiuBanue. [I[pomexxyTouHblil XapakTep HaciieqoBaHus. Pacienenre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tperuil 3akoH MeHnenss — 3aKOH HE3aBUCHMOTO HacleNoBaHUS Npu3HakoB. L{uTonmormyeckue OCHOBBI
JUTUOPUTHOTO CKPEIUBAHUSI.

CuerienHoe HacnefoBaHue npusHakoB. Pabotsl T. Moprana. CuernsieHHOE HaclieZJoBaHWE T€HOB, HAPYILIEHUE CLETJICHUS MEXy Te€HaMU.
XpOMOCOMHAsl TEOPHSl HACIIEJCTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIM MEXaHU3M OMNpPEAECICHUS IMoJja. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN M reTeporaMeTHbIN
noJt. ['eHeTH4eckasi CTpyKTypa MoJIOBBIX XpoMocoM. HacnenoBanue npru3HaKoB, CHEIVIEHHBIX C TIOJIOM.

l'enotun kak wnemoctHas cucteMa. [lmeloTponusi — MHOXKECTBEHHOE JACMCTBHE IeHa. MHOKECTBEHHbIM auienu3M. BzaumopeicTBre
HeaJeabHbIX TeHOB. KoMmmuiemenTapHocTh. Dnuctas. [lonumepus.

I'eneTnyeckuii KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a Takke (U3MOJIOTMYECKUX MPOLECCOB, MOBEIEHUSI 1 KOTHUTUBHBIX

¢byakuuid. ['eHeTHYeckre MeEXaHWU3Mbl CHUMOMOTE€HE3a, MEXaHW3Mbl B3aMMOJICHCTBUS «XO3SMH — IMAPa3HT» M «XO35UH — MHKPOOHOMY.
['eHeTHYeCcKUE acrieKThl KOHTPOJIA U U3MEHEHUS HACIICICTBEHHOW MH(POPMAIIMH B TIOKOJICHUAX KJIETOK U OPTraHU3MOB.
JdemoHcTpauuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuisl u cxembl: «llepBbliit U BTopoit 3akoHbl Menaens», «Tpertuil 3akoH Menzaens», « AHaIU3UpYIOIIee CKpelnBanuey, «Hemomnnoe
JOMHHHpOBaHHEe», «CLemIeHHOE HAacIe0BaHue MPU3HAKOB y apo3oduisn», «I'enetuka nmona», «Kapuotun uyenoseka», «Kapuotun Apo30Quiib,
«Kapuotun ntutib», «MHOKECTBEHHBIN ajienn3M», «B3aumoaeiicTBrue reHoBy.

O6opynoBaHue: MOJENb sl JEMOHCTPALlUU 3aKOHOB €IMHO00pa3us THOpPUOB MEPBOTO MOKOJCHUS U PACHICTUICHHUS MPU3HAKOB, MOJEIb
JUIS. TEMOHCTpPALMM 3aKOHAa HE3aBUCHMOIO HACJIEAOBAaHMS IIPU3HAKOB, MOJEIb JUIA JEMOHCTPALMU CLEIJIEHHOIO HACJIEAOBAaHUS IPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpoTipenapar: «/[pozodumnay.

IIpakTnyeckas padora «/3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(PHIIBI.

IIpakTnyeckas padora «/3ydeHnue pe3yinbTaToB JUTHOPUIHOTO CKPEUTUBAHUS Y APO30PIIBDY.



Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3anmopelictBue reHotuna u cpeabl npu GopmupoBaHuu (peHotuna. M3MeHYMBOCTH NMpH3HAKOB. KadecTBEHHbIE W KOJMYECTBEHHBIC
IIpU3HAKU. BUIbl I3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACJIEICTBEHHA.

MoudukannoHHass W3MEHYMBOCTh. Poib cpemsl B (OPMHPOBAHUM MOAM(MUKAMOHHOW M3MEHYMBOCTH. Hopma peaknum mnpu3HaKa.
Bapuarnonnsliii psg u BapuanuonHas kpusas (B. Moranncen). CoiicTBa MoiM(pUKalIMOHHON W3MEHYMBOCTH.

I'enotunuueckass U3MeHUMBOCTb. CBOWCTBA TN€HOTUIIMYECKON W3MEHUYMBOCTU. BHIbBl T€HOTHMNHMYECKON HM3MEHUMBOCTH: KOMOMHATHBHAs,
MYTallMOHHAsI.

KomMOuHnaTtuBHass WM3MEHYMBOCTb. Mel03 M TOJOBOM MpolEecC — OCHOBA KOMOMHATMBHOW W3MEHYMBOCTH. Posib koMOMHATHBHOM
M3MEHUYMBOCTH B CO3JJaHUH F€HETHUECKOTO pa3HOOOpa3us B Mpe/esiax OJHOro BUA.

MyranuoHHasi U3MEHUYUBOCTh. BUibl MyTaluii: TeHHbIE, XpOMOCOMHbIE, FTeHOMHbIe. CIIOHTaHHbIE U MHAYLIMPOBAaHHbIE MyTalluu. SnepHbie
U HUToIUIa3MaThueckue mytanuu. ComMaTH4ecKue M IMOJIOBble MyTauuu. [IpuduHBI BOSHHUKHOBEHMsSI MyTanuid. MyTareHsl U HMX BIMSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIlHOHHOTO MpoIlecca. 3aKOH TOMOJIOTHYECKHX PsA0B B HaciencTBeHHoW m3meHunBoctu (H.M. BaBumog).
BHesiepHast ©3MEHUYUBOCTh M HACJIEICTBEHHOCTD.

Onucenemuka U NUSEHOMUKA, PONb INULEHEMUYEeCKUX (AKmopos 6 HACIeO008aHUU U USMEHYUBOCMU (QEeHOMUNUYECKUX NPUSHAKO8 )
OpP2aHU3MO8.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Morauncen, H. 1. BaBuios.

Tabmumpsl u cxembl: «Bugsl u3meHunBocTH», «MoaudukannoHHas H3MEHYMBOCTh», «KoMOMHAaTHBHAas HW3MEHUYMBOCTBY», «Meno3y,
«OmnonoTBopenue», «I'enernyeckue 3a60aeBaHus YeaoBeKka», «Buapl myTamuii».

O6opynoBaHue: >KUBble U IepOapHbIE AK3EMIUISAPbl KOMHATHBIX PAcTeHUM, pUCYHKHU ((oTorpaduu) >KUBOTHBIX C PA3NUYHBIMU BHIAMU
M3MEHYUBOCTH.

JlabopaTopuass padora «lccrnemoBaHue 3aKOHOMEpPHOCTEH MOIUGUKALMOHHONW WM3MEHUUMBOCTH. [locTpoeHHe BapHAIMOHHOTO psjia U
BApUALIMOHHON KPUBOI.

IIpakTnyeckas padora «Myrauu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesi0BeKka

Kapunotun denoBeka. MexayHaponHas mporpaMma HCCIIEIOBaHMS TI€HOMa 4ejloBeKa. MeEToapl HU3ydeHUsl TEHETHMKU YeJOBeKa:
TeHeaNOrMYeckuii,  OJIM3HELOBBIN, [MTOT€HETUYECKUH, MOMYJSAIMOHHO-CTaTUCTUYECKUH, MOJeKylsapHO-reHeTudyeckuii. CoBpeMeHHOe
OTpECIICHNE T€HOTHIA: IOJHOTEHOMHOE CEKBEHHPOBAHME, I€HOTUIIUPOBaHUE, B TOM uucie ¢ nomompto III[P-ananusa. HacnencrBeHusie
3a0o0JieBaHMsl uesloBeKa. ['@HHble M XpOMOCOMHBbIE OOJIe3HM dYenoBeka. boje3sHu ¢ HaciaeICTBEHHOH MpeapacrnosioKeHHOCThI0. 3HaueHHe
MEIULMHCKOM TeHEeTHKH B MPEJOTBPALCHUH M JICYCHWH TEeHETHUYeCKHX 3a0osieBaHUIl uenoBeka. MeauKo-TeHEeTHUeCKOe KOHCYIbTHPOBaHHE.



CrBosnoBble kieTkU. [IoHATHE «T€HETHYECKOro rpys3a». JDTUYECKHE aCIEeKThl MCCIEI0BAaHUN B 00JacTH PEelaKTHPOBAHMSI I'€HOMAa M CTBOJIOBBIX
KJIETOK.

I'enetnueckue (HhakTOphl MOBBHINIEHHONW YYBCTBUTEIBHOCTH Y€JIOBEKa K (PM3UUIECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKPYKAIOIICH Cpebl.
I'eneTnyeckas mpeapacIonoKEHHOCTh YEJIOBEKa K ATOJIOTHSIM.

JdeMoHcTpauuu

Tabmuis! u cxemsl: «Kapuotumn yenoBekay, «MeToabl U3ydeHHs] TEHETUKU YelloBeKay, «I eHeTuueckue 3a00J1€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTtaBieHre U aHATIU3 POJOCIOBHONY.

Tema 15. Cesnrexkniusi opraHusMoB

JloMecTukamusi W celeKuus. 3apokKJCHUE celekuuu W goMectukaunu. Yuenue H. M. BaBumoBa o lleHTpax npouCXOXIEHUS U
MHOT000pa3usi KyJabTypHBIX pacTeHHil. Ponb cenekuuu B CO3/JaHUM COPTOB PAacTeHUW M MOpOJ KUBOTHBIX. CoOpT, mopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHX PSAOB B HacieacTBeHHOW n3menunBocTH H. V. BaBumnoBa, ero 3naueHue A1 CeNEeKIIMOHHON PabOTHI.

MeTtomp! ceneKIMOHHON paboThl. ckyccTBEHHBIN 0OTOOP: MaCCOBBIN M MHANBUIYaTbHBIN. DTarbl KOMOMHAITMOHHOM cenekiuu. cnbranue
MIPOU3BOIUTENEH N0 MOTOMCTBY. OTOOp MO T'€HOTHUIY C MOMOIIBIO OLIEHKH (DEHOTHIIA MOTOMCTBA M OTOOp MO TFEHOTHUITY C MOMOIIBI0 aHan3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CENICKIIMOHHOW pPaboThl. PamuanmoHHBIM M XMMHYECKHI MyTareHe3 KaK MCTOYHUK MYTAIHd Y
KYJIbTYpHBIX ()OpM OpraHu3moB. Vcronbp3oBaHHe T€HOMHOTO PeNaKTUPOBAaHUS U MeToAoB pekoMOuHaHTHBIX JIHK ans momydenust mcxomHoro
Marepuania Jjs CeIeKINH.

[Tonyuenue mnonumaonnoB. BHyrpuBumoBas ruOpunmzanus. bBiau3kopoACTBEHHOE CKpellMBaHWe, WM WHOpuAuHr. HepoactBeHHOE
CKpelllMBaHue, Win ayrOopuauHr. I'ereposuc u ero npuuuHsl. Vcnons3oBanue rereposuca B cenekiun. Otnanénnas rudpuauzanus. [lpeogonenue
OecIioius MeXBUAOBBIX THOPUI0B. JlOCTHKEHNUS CeNeKIIUN PACTEHUN U )KUBOTHBIX. «3€1EHAs pesotoyusy.

CoxpaHeHHe U U3yUYEHUE T'€HETUYECKHX PEeCypCOB KYJIbTYPHBIX PACTEHUN M UX ITUKUX POAMYEH JUIs CO3JIaHUS HOBBIX COPTOB U T'MOpUIOB
CEeJIbCKOXO35IMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpaeieHue 2eHemudecKUMu pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMbBICI08bIX
HCUBOMHBIX 8 YENAX YIYYULeHU CYUWecmB8YIoWux U CO30aHus HOBbIX NOPOO, NUHUL U KPOCCO8, 8 MOM HUCIe C NPUMEHEHUEeM CO8PEMEeHHbIX
Memo008 HAYUHBIX UCCTIe008AHULL, NEePedo8blX UOell U NePCHEeKMUBHBLX MEXHOI02ULL.

JdeMoHcTpanun

[Toptpersr: H. U. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI. Acraypos, H. boproyr, . K. benses.

Tabmumelr u cxeMbl: «LIeHTpBI TPOUCXOXKIEHUS U MHOro00pa3us KyJAbTYpPHBIX pACTeHH», «3aKOH TOMOJOTHYECKHX pSIOB B
HACJIEICTBEHHOW U3MEHUYUBOCTHY, «MeTOIbI cenekium», «OTaanéHHas rudpuauzanus», «MyTareses».

JlabopaTopHas pabdora «/3ydyeHne copToB KyJAbTYPHBIX PACTEHUM U MOPOJI JOMAIIHUX KUBOTHBIX.

JlabopaTopHas padora «/I3yueHne METOJIOB CEJIEKIIUU PAaCTEeHUI.



IIpakTnueckas padora «IIpuBuBKa pacTeHui».

IKekypeust «OCHOBHBIE METO/BI U JIOCTHDKCHHS CEJICKIIMU PACTEHUN M KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIMIO, TJIEMEHHYIO depmy,
COPTOMCIIBITATEILHBIA Y4aCTOK, B TEIUTMYHOE XO3SHCTBO, B JTA0OPATOPHIO arpOYHUBEPCUTETA UM HAYIHOTO IIEHTPA)».

Tema 16. buorexHo0rusi 1 CHHTeTHYeCKAs OMOJI0T Ul

OOBEKTHI, UCTIOIB3YEMbIe B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIE KYIbTYpPbl, MUKPOOPTAHU3MBI, UX XapaKTepUCTUKA. TpaguiiuoHHas
OMOTEXHOJIOTHS:  XJIEOOTICUeHHE, TOJyYeHUE KHCIOMOJIOYHBIX TMPOAYKTOB, BHHOJeIHEe. Mukpobuonorndeckui cuHte3. OOBEKTHI
MUKPOOHOJIOTHYECKUX TexHOoIOoTui. [Ipon3BoacTBO Oenika, aMUHOKUCIOT U BUTAMHHOB.

Co3znanne TeXHOJOTUH U UHCTPYMEHTOB I€JICHANPABICHHOTO H3MEHEHUSI M1 KOHCTPYUPOBAHHUS T€HOMOB C LIEJBIO TIOJyUYE€HUS OPTaHU3MOB U
HX KOMITOHEHTOB, COJIEPKAIINX HE BCTPEUAIOIIHNECS B IPUPOJIC OMOCHHTETUYECKUE ITYTH.

Knerounas mmxenepus. Meronbl KynbTypbl KIETOK M TKaHeW pacTeHUM M KUBOTHbIX. KpmoOanku. ComaTtnueckas ruOpuauszanus u
comaruyeckuit smOpuoreHes3. lcrosib30BaHME TalUIOWJIOB B CENEKIUH pacTeHuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonvzosanue
MOHOKIIOHANbHBIX U NOTUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIUIOOTBOpeHUE. PeKoHCTpyKIus SHIEKIETOK U KIOHUPOBAaHHE
KUBOTHBIX. MeTo/J TpaHCIUIAHTAUMKM SAEp KIETOK. Texwonocuu 0300poeneHus, KyIbMUSUPOSAHUs U MUKPOKIOHAILHO2O DASMHONCEHUS
CenbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpoMoCOMHasi U TeHHasi WHXKEeHepusi. VICKyCCTBEHHBIN CHMHTE3 reHa u KoHcTpyupoBanue pekomOunanTHeiX JIHK. Cozoanue mparnceennwvix
opeanHu3mos. JIoCTHKeHus 1 MePCHeKTUBBI XPOMOCOMHOM U T€HHON MH)KEHEPUU. DKOJIOTHUECKUE U ITHYECKHE MTPOOIeMbl TeHHOM MHKEHEPUH.

Menumnuuckue 6motexnosnoruu. [loctreHomuas mudposas meaumuua. [MIP-auarnoctuka. MeTaboIOMHBINA aHAIHM3, T€HOIICHTPUYECKUMA
aHaJI3 MPOTEeOMa YeIOBEKa JUIsl OLEHKU COCTOSHHUS €ro 370poBbs. lcrosib30BaHHE CTBOJIOBBIX KIIETOK. TapreTrHass Tepanusi paka. 3D-
OuouHKeHepus i pa3padboTku (PyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHH, CO3JaHUsI KOMIUIEKCHBIX TKaHEeW COYeTaHWEM TEXHOJIOTHii
TpEXMEPHOTo OMOTIPUHTHHTA U ckaddoJIIUHTa AJIs pellieHus 3a]a4 ePCOHATU3UPOBAHHON MEIUIIUHBI.

CoznlaHue BEKTOPHBIX BaKIIMH C EJIbI0 00ecrieueHrss KOMOMHUPOBAHHOM 3auThl OT Bo30yauteneit OPBU, ycranoBiIeHHEe MOJEKYISIPHBIX
MexaHu3mMoB pyHkunonupoBanus PHK-coaepxkaiux BUpycoB, BBI3BIBAIOMIUX 0CO00 OMacHble 3a00JIeBaHUS YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpanun

Tabmuipsl u cxembl: «/cronb30oBaHHE MUKPOOPTaHU3MOB B TMPOMBIILIEHHOM MPOU3BOACTBe», «KieTouHas wumxeHepus», «leHHas
WHXKEHEPUS.

JlabopaTopnas padora «/3ydeHrne 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IloayyeHue MOIOYHOKUCIBIX TPOTYKTOBY.

IKcKypeusi «BUOTEXHOIOTHS — BayKHEHIIIas MPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOJICTBO).



11 KJIACC

Tema 1. 3apo:xkieHue 1 pa3BUTHE IBOJIOLMOHHBIX NPeACTABJICHUI B 0M0JI0THHI

OpouoronHas teopust Y. Jlapsuna. [Ipeanocsiiku BO3SHUKHOBEHUSI 1apBUHU3MA. JKU3HB U Hay4yHas AestenbHocTh Y. J[apBuHa.

JIBuokymiue cuiibl 3BoJitoiny BUoB 1o Y. JlapBuHy (BbICOKAas HHTEHCUBHOCTb PA3MHOKEHHS OPraHU3MOB, HACJIEICTBEHHAs! H3MEHYUBOCTb,
060opb0a 3a cylecTBOBaHNE, ECTECTBEHHBIN  HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrernueckor teopuu sBomtonuu (CTD). HewtpanbHas Teopust sBosronuu. COBpEeMEHHasl SBOIIONMOHHAS OWOJOTHSL
3HaueHue 3BOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOUN KapTUHBI MHpA.

JdeMoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kiosbe, Y. lapsun, C. C. Yersepukos, 1. U. lImansraysex,
Hx. Xongeitn, M. K. benses.

Tabmuupr u cxembl: «Cucrema >xuBod mpupoasl (mo K. Jlunnew)», «JlectHuma xuBbix cymectB (mo Jlamapky)», «MexaHusm
(dhopMupoBaHMS TPUCTIOCOOIEHUN Y pacTeHU U *KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapupyra myremectsust U. Jlapunay, «Haxonaku Y.
HapBunay, «®opmMbl 00prOBI 3a cymecTBoBaHue», «Ilopoapl romydeit», «MHOTOOOpa3ue KyabTypHBIX (opM KamycThl», «llopoasl momanrHmx
XKHUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUIOB (110 Y. J[apBuny)», «Cxema COOTHOUICHHSI IBHXKYLIUX CUJI ABOJIOLUNY», « OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUHN IBOJIFOLIUNY.

Tema 2. MuUKpo3BOJIIOIHS U €€ pe3yabTaThbl

[Tonmymsiust Kak d1eMeHTapHas eauHuna sBomonud. COBpEeMEHHbIE METOJbI OIICHKHM TI'€HETHMYECKOTO pa3HooOpasusi U CTPYKTYpPHI
nonyisiiuil. i3Menenue reHooHa MOMyJIALUY KaK AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTH4eckoro paBHoBecus J[x. Xapau, B.
Baiin6epra.

DOnemeHTapHble (aKTOpbl (ABMKYIIUE CUJIbI) 3BONIONUH. MyTanuonnbsii npouecc. KomOunatuBHas u3MeH4yuBOCTh. [peiid renoB —
cllydaiiHble HEHAIIpaBJICHHbIE U3MEHEHHS YacTOT ajuieneld B momyisusax. Dddext ocHoBarens. dpgexm Oymuliounozo copnviuika. Crudxcenue
2EHeMuUYecKo20 pasHooopasus: npuduHvl u cieocmeus. llpossnenue sgghexma Opetiha 2cenog 6 Gonvuiux u manelx nonyiayusx. MUrparum.
W3onsuus nonyssuii: reorpadudeckas (MpocTpaHCTBEHHAs ), OMoIornueckas (pernpoayKTuBHas).

EctectBennsiii oTOOp — HampaBisionuii ¢aktop sBoitonud. DOpPMBI €CTECTBEHHOIO OTOOpa: JBIDKYLIUH, CTaOWIH3UPYIOMIHA,
pazpsiBaromuii (Au3pyntuBHbIi). [To10B0O# 0TOOP. BO3HUKHOBEHKE U 3BOMIOIHUS COIMATBLHOTO MOBEACHUS KUBOTHBIX.

ITprcnoco6aeHHOCTh OPraHU3MOB KakK pPe3yJlbTaT MUKPOIBOJIOLNUH. BO3HMKHOBEHHME NMPHUCNIOCOOIEHUNH y OpraHu3MoB. ApoMop(ho3bl U
uanoamantanun. [lpumepsl npucnocobmeHuil y opranu3mMoB: Mopdoiorudeckue, (QU3NOIOTHYeCKHe, OWOXUMUYECKHE, TOBEICHUECKHUE.
OTHOCHUTENBHOCTD MPUCIIOCOOIECHHOCTH OPraHU3MOB.



Bup, ero xpurepun u crpykrypa. Bumoobpa3oBanue Kak pe3yJabTaT MUKPOIBOJIONUH. M30Is1ust — KIIt04eBOi (akTop BUI00Opa30BaHUSL.
[yt u  cmocoObl  BUIOOOpa3oBaHuA:  ajionaTpuueckoe (reorpaduyeckoe), CHUMIIATPUUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurmonan3anus, Ttudbpuau3anus). JJMuTensHOCTh IBOTIOIUOHHBIX TPOILIECCOB.

MexaHu3mbl (GOPMUPOBAHUS OUOJIOTUIECKOTO pa3HOOOpa3usl.

Ponpe sBosOIMOHHON OHMONOTHM B pa3pabOTKEe HAyYHBIX METOJIOB COXpaHEHHs OuopazHooOpasus. MHKPOIBOMIONUSA U KOIBOJIOIHS
Mapa3uToOB U UX X035€B. MexaHu3Mbl pOPMHUPOBAHUS YCTOWYUBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[Hoptpets: C. C. YerBepukos, 3. Maiip.

Tabmuisl m cxembl: «MyTanMoHHas HM3MEHUMBOCTH», «[lomymsunoHHas CTpykTypa BuAa», «Cxema MNpOSBICHHUS 3aKoHA Xapau—
BaiinGepra», «JIBrkylinue CHUIIbI 3BOJIOLUNY, «OKOJOTHMYEcKas H30JALUA MOMYNISIMi ceBaHCKOW Qopenn», «['eorpaduyeckas H30IALMSL
JUCTBEHHUIBl CUOUPCKOM W JIMCTBEHHUIIBI JAaypckoit», «llomynsinuoHHbIE BOJHBI YHCIEHHOCTH XUIIHUKOB U JKepTB», «Cxema JeHCTBUs
€CTeCTBEHHOro  oTOopa», «®Popmbl OOpbObl  3a  cymecTBoBaHue», «MHaycTpuanbHbli  MenaHu3M», <«KuUBblE  HCKOMaeMbIey,
«[lokpoBuTenbCcTBEHHAss  OKpacka  KUBOTHbIX»,  «lIpemympexnatomiasi  okpacka  KUBOTHbBIX»,  «®DHU3HOJOTHMYECKHE  aJanTaiuuny,
«IIprcroco6IeHHOCTh OPraHu3MOB M €€ OTHOCUTEIIBHOCTEY, «Kpurepun Buma», «Buabi-nBoitHukny, «CTpykTypa Buza B npupoae», «Crocoos
BUJI000pa3oBanus», «l'eorpaduueckoe BuIO0OpazoBaHuEe TPEX BHUIOB JIAHABIIICH», «DKOJIOTHYECKOE BUAO00pa30BaHUE BHAOB CHHUID),
«[Tonmummonapl pacTeHuin», «KanmycTHO-peaeuHbIi THOPUD.

Ob6opynoBanue: repbapun pacTeHUl, KOJUIEKIIMM HACEKOMBIX, Uydesia MTULl ¥ 3BEpel ¢ MpuMepaMu Pa3InyHbIX MPUCIOCOOICHUMN, dyyena
IITUI ¥ 3BE€pEl pa3HbIX BUAOB, TepOapuu pacTeHUI OIM3KUX BUI0B, 00pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JladopaTopHas pa6ora «BpIsBIeHNE U3MEHUYMBOCTH y 0COOCH OJTHOTO BUIAY.

JlabopaTopnas padora «[IpucnocobieHuss OpraHu3MoB U X OTHOCUTEIbHAS 11€JIeCO00Pa3HOCThY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Boionus 1 eé pe3yJibTaThl

Metonel uzydeHus: makposBotouuu. [lameoHTosnornyeckue MeToabl u3ydeHus sBoitonuu. [lepexonnsie Gopmbl U GUIOTEHETUYECKUE
PSIBI OPraHU3MOB.

buoreorpaduueckue meroapl uzydenus sBomonuud. CpaBHeHue (iopsl U (ayHbl MAaTepUKOB M OCTPOBOB. buoreorpaduueckue obnactu
3emiid. BUgpl-oHIEMUKH U PETUKTHI.

OMOPHOJIOTMUECKUE U CPABHUTEIBHO-MOP(OIOTHYECKUE METO/Ibl U3YUYEHUS SBOMIONNHU. ['eHeTHUecKkre MeXaHU3Mbl 3BOJIIOLIMM OHTOTEHE3a
U TIOSIBJICHHSI BOJIOLMOHHBIX HOBIIECTB. |'OMOJOTHYHBIE M aHAJIOTMYHBIC OpraHbl. PyauMeHTapHbIE OpraHbl W aTaBU3MbBI. MOIEKYISPHO-
reHeTH4ecKue, OMOXMMHUYECKHEe U MaTeMaTUYecKHe METOAbl M3Y4eHHUs 3BOJIONMU. ['oMosiornuHble reHbl. COBpEMEHHBIE METOMAbI MOCTPOEHUS
(MIOTeHEeTUYECKHX IEPEBHEB.



XPpOMOCOMHBIE MYTAallUHM U 3BOJIIOLIMSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwia) dBoitonud. [lpunyun cmenvt @yukyuti. HeoOpaTUMOCTh SBONIONUHU. AJANTHBHAS paTuarius.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLIMH.

JdeMoHcTpauuu

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

Tabmuipl 1 cxembl: «DUIOreHETHYECKUM psJl JIOMIany, «ApXEoNTepuKey», «3Bepo3yOble smiepbl», «Cterouedansn, «PUHHOPUTHIY,
«CeMeHHbBIE TTAaNIOPOTHUKNY, «buoreorpadguueckue 30HbI 3emin», «Jlpeid KoHTHHEHTOBY», «PenukThl», «HavanbHble cTaguu 3MOPUOHATBLHOTO
Pa3BUTHS TO3BOHOYHBIX XHUBOTHBIX», «['OMOJIOTMUHBIE W aHAJOTUYHBIE OpraHb», «PyauMeHTH», «ATaBU3MBI), «XPOMOCOMHBIE HAOOPHI
YeNloBeKa U MIMMITaH3e», «[ TaBHbIe HallpaBIeHUs ABOJIIOLNNY, «O01I1e 3aKOHOMEPHOCTH BOJIIOLIMY.

O6opynoBaHue: KOJUIEKIUH, TrepOapuu, MYJISHKHM MCKOMAEeMbIX OCTAaTKOB OPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX,
PYIMMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3sBUTHE KU3HU Ha 3emuie

HayuHnble runotessl mpouCXoXkAeHUs KU3HU Ha 3emie. AOuoreHe3 W maHcrepmus. JloHaydHble MpeACTaBlIEHUS O 3apOXKIECHUU KU3HU
(kpearmonusm). ['mmore3a MOCTOSHHOTO CaMO3apOXKACHMs XU3HU U e€ ompoBepkeHue ombitTamMu @. Pemm, JI. Cnamnmanmanu, JI. [Tacrepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHOBHBIE ATamnbl HEOpraHUYecKol »Bosmronuu. [InanerapHas (reoslormueckas) BOJIIOIUS. XUMHUECKasl ABOTIONNS. AOUOTECHHBIM CHHTE3
OpraHuYecKux BemniecTB u3 Heopranndeckux. OmpiT C. Muinepa u I'. FOpu. O6pa3oBanue nmommmepoB u3 MoHOMepoB. KoarepBaTHas runoresa A.
N. Onapwuna, runore3a nepsudyroro oynpoHa k. Xonaeina, reaernueckas runore3a I'. Mémnepa. Pu6osumer (T. Yek) u runore3a «mupa PHK»
VY. I'unbepra. @opmupoBanue MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.

Uctopus 3emmun u Mmertonsl e€ u3ydeHus. lMckomaemble opraHuueckue ocTaTkd. ['eoxpononorus u e€ Mmeronsl. OTHOCUTENbHAs U
abcoroTHast reoXpOoHOJIOTUs. ['e0XpoHOIOrHuecKas nkaa: S0Hbl, pbl, TEPUOIbI, SIOXU.

HavanpHbie 3Tansl oprannyeckoii 3Bostoruu. [losiBienne u 3BOIONHS EPBHIX KIETOK. DBOIIOIMS MeTaboin3Ma. Bo3HUKHOBEHHE MEPBbIX
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MepBbIX Ha 3emiie coolmiecTB. CTpoMaTtonuthl. [IpokapruoTsl U 3yKapUOTHI.

[IpoucxoxxaeHue 3ykapuoT (CUMOUOTEHE3). DBOJIIOLIMOHHOE MPOUCXOXKAeHHE BUPYCOB. [IponcxoxkieHne MHOTOKIETOUHBIX OpPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOIMHU BhICIINX pacTeHuil. OcHOBHBIE apoMop¢o3bl pacTeHuil. Boixoa pactenuit Ha cymry. [losiBieHrne cnopoBbIX
pacTeHuil U 3aBoeBaHue uMu cymu. CemeHHble pacTteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUM.

OcHOBHBIE 3TaIlbl IBOJIOLUHU KUBOTHOTO MUpa. OcHOBHBIE apoMOp( 03kl )KUBOTHBIX. Benckas dayna. KemOpuiickuii B3pbIB — MOsIBIEHUE
COBpPEMEHHBIX THUTOB. llepBbie XOpmoBbie XMBOTHBIC. JKW3HBb B BOJE. DBOJIOLHUSA TMO3BOHOYHBIX. [IponcxoxaeHue ampuOuil U penTHIUN.



[Ipoucxoxnaenue miiekonutaromux U ntull. [Ipunmun xiarodeBoro apomopdosza. OcBoeHue 0ECIO3BOHOUYHBIMU U TMO3BOHOYHBIMHU >KHBOTHBIMU
CyLIH.

PazButue xu3Hu Ha 3emiie TIO 3paM M MepHoJIaM: apXeH, MpoTepo30ii, Maaeo30il, Me30301, KaitHO30M. O0Ias XapakKTepUCTUKa KIuMaTa 1
reoJIOTHYeCcKuX mporeccoB. [losiBiaeHne U paclBET XapaKTepPHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE: €ro yCIOBUS U BIIMSHHE Ha Ta30BBIM COCTaB
aTMoc(ephl.

MaccoBbie BBIMUpAHHS — OKOJOTUYECKHE KpPU3UCHI Mponuioro. IIpuumHBI W CIEACTBUS MAacCOBBIX BhIMHpaHuii. COBpEMEHHBIN
AKOJIOTUYECKHUM KpHU3HUC, ero ocodeHHocTu. [Ipobiema coxpanenus: buopazHoooOpasus Ha 3emiie.

CoBpemenHast cuctema opranudeckoro mupa. [Ipuniumne knaccupukanuu oprann3mMoB. OCHOBHBIE CHCTEMATUUECKHUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsr: @. Penu, JI. Cnamtanuanwy, JI. [Tactep, . 1. Meunukos, A. U. Onapun, J[x. Xonaeitn, I'. Mémnep, C. Muuiep, I'. FOpu.

Tabmuubr 1 cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. [lacTepa mo m3ydeHHnro camo3aposkieHus >ku3Hmn», «Cxema ombita C.
Munepa, I'. FOpu», «ITanbsl HEOPraHUYECKON SBOJIIOLUNY, «I'€0XpOHOJIOTHYECKas MKaia», «HadanpHble 3Tanbl OPraHUYECKON HBOIIOLIMMNY,
«Cxema o0pa3oBaHHs JYKApUOT MyTEM cuMOMOreHe3a», «CucrteMa >KHBOM MNpupoasl», «CTpoeHHe BUpyca», «ApoMopdo3bl pacTeHuin»,
«Puanopute», «OXHOKIETOUYHBIE BOJOPOCITN», «MHOTOKIETOUHBIE BOJOpoCHn», «Mxuy», «llamopoTHuKH», «['0JIOCEMEHHBIE pPACTCHHS,
«Opranbl IBETKOBBIX pacTeHHi», «CXeMa pa3BUTHS KUBOTHOTO MHUpPa», «ApoMopdo3sl XHUBOTHBIX», «IIpocteimmey, «KumeuHomonroCcTHbIEY,
«Ilmockue yepu», «HUnenucronorue», «Pei0ob», «3emMHOBOAHBICY, «lIpecMbikaronuecs», «lITuiey, «Maekonurammue», «Pa3BuTre XuU3HU B
apxeuckoil ape», «Pa3BUTHE )KU3HU B MPOTEPO30MCKOM 3pe», «Pa3BUTHE )KU3HU B MAJIEO30MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe»,
«Pa3BuTHE )XU3HU B KaitHO30HCKO 3pey, «CoBpeMeHHasi CUCTEMa OPraHUYeCKOr0 MUPay.

O6opynoBanue: Tepbapuu pacTeHH pa3IUYHBIX OTJENOB, KOJUICKIIMM HACEKOMBIX, BJIAXKHBbIE Mpenaparbl KUBOTHBIX, PaKOBUHBI
MOJUTIOCKOB, KOJIJICKIIUM HWIJIOKOXKUX, CKEJEThl MO3BOHOYHBIX >KMBOTHBIX, Yydesa NTHUI[ U 3BEpei, KOJUJIEKIUU OKAMEHEJIOCTEH, MOJIe3HBIX
HCKOIAEMBIX, MYJISKU OPraHHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanabnas JgaGoparopHas padora «MojaenupoBanue onbiToB Muniepa—tOpu mo u3ydeHuro aOMOTEHHOTO CHHTE3a OPraHMYECKUX
COeIMHEHUH B MepBUYHON aTMochepe».

JlabopaTopnasi padora «3ydyeHue 1 onrcaHue UCKOTIAeMbIX OCTaTKOB JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «/3ydeHne ocCOOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3ydeHne ocoOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxxaeHue 4e10BeKa — aHTPONOreHe3

Pazpgene! u 3agaun anTponosioruv. MeTo bl aHTPOTIOJIOTHH.

CraHoBIIeHHE NIPEACTABICHUH O MPOUCXOKACHUM YenoBeKka. Penurno3neie Bo33peHus. CoBpeMEHHbIE HayYHbIE TEOPHUHU.



CxoacTBO 4YenoBeka € JKMBOTHBIMU. CHCTEMaTHYECKOEe IOJIOKEHHE ueroBeka. CBHUIETENbCTBA CXOJCTBA YEIOBEKAa C YKMBOTHBIMHU:
CPaBHUTEIBLHO-MOP(OIOTHUECKHE, IMOPHUOJIOTHYECKHE, (U3HOIIOTO-OMOXMMHUYECKHE, TOoBeAeHYecKne. OTIWYHs YeIOBeKa OT JKUBOTHBIX.
[IpsiMox0skIeHNE U KOMILJIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJI0BHOTO MO3ra ¥ BTOPOM CUTHAJIBHOW CHUCTEMBI.

JIBrokymire cuiibl ((pakTopbl) aHTpOIIOTreHe3a: OHoorndeckue, conuaibapie. COOTHOIIEHNE OMOIOTHYECKHX U COIHAIBHBIX (PaKTOPOB B
aHTPOIIOTEHE3E.

OcHOBHBIE CTaJuM aHTpomnoreHe3a. PaHHHMe uyenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYJIbl) M paHHUE MOHTUABl — OOLIUE NpPEeaKu
YeJIOBEKOOOPa3HBIX 00€3bsH U JIIO/IeH. ABCTPAIIONUTEKH — JABYHOTHE MPEAKH Jitojiei. YeloBeK yMenblil, IepBble U3TOTOBIICHUS OPYIUN Tpyna.
YenoBek NpsIMOXOJSAIIMIA M TEpBbIM BbIXOJ JtoAel 3a mpeaensl Adpuxu. Yenoek relenbOeprckuil — oOmMNA NpeJoK HEaHJepTalbCKOTO
YesloBeKa M YelloBeKa pa3yMHOTo. YenoBeK HeaHAEepTalbCKUM Kak BHJ JIIOJIEH XOJIOAHOTO KiIMMara. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHHCOBCKHI1 YeJI0BEK, OCBOCHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTuka u najieoreHOMUKa.

DBOJIIOIMST COBPEMEHHOTO dYeJioBeKa. EcTecTBeHHBIM OTOOpP B TOMYISIUSAX YeNOBeKa. MyTAIMOHHBIA MPOIECC M MOTUMOP(PHU3M.
[TonynsroHHBIE BOJHBL, Apeiid reHoB, MUrpanus U «3¢G(eKT OCHOBATENN» B MOMYISIIUIX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckue pacel. [lonsatue o pace. bonbiime pacel: eBporeouaHast (eBpas3uiickas), aBCTpallo-HerpoujaHas (dKBaTopuajbHas),
MOHIOJIOWJHAsA (a3uaTcko-aMepHKaHckas). Bpems u myrtu pacceneHus dyenoBeka Mo IutaHere. EamHcTBO 4yenoBedeckux pac. Hayunas
HECOCTOATENBHOCTh pacu3Ma. [IpucrnocoOIeHHOCTh YeoBeKa K Pa3sHbIM YCIOBHUAM OKpyXkarolled cpeabl. BiusHue reorpaduueckoil cpensl u
npeiida reHoB Ha MOP(HOJIOTHIO U (PU3UOJIOTHIO YEITOBEKA.

MexaucUuIUIMHApHbIE METObl B (U3NYECKOi (OMOIOTHYECKOM) aHTPOMOJIOTHU. DBOJIOLMOHHASL aHTPOTOJIOTUS U MaJe0aHTPOIOJIOTUS

YCIIOBCUYCCKUX HOHYJ'IHHI/II‘/'I. BI/IOCOHI/IaJ'IBHBIe HCCICA0OBAHMA IIPHUPOJAbI YEJIOBCKA. I/ICCJ'IGI[OBaHI/Ie KO3BOJIFOINH OMOJOTHUYECKOTO U COIIMaJIbHOT'O B
YCIIOBCKC.

JdemoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, 5. . Porunckuii, M. M. I'epacumos.

Tabmuis! U cxembl: «MeToAbl aHTPONOJIOTUNY, «I 0JIOBHOM MO3T YenoBeKay, «HenoBekooOpa3Hbie 00€3bsHBDY, «CKeleT YeloBeKa U CKelleT
muMIan3e», «PyauMeHTsl U aTaBU3MBbIY, «/IBUXKyIlIME CUJIbI aHTPOIIOT€HE3a», «DBOJIIOLUOHHOE IPEBO YEIIOBEKA», «ABCTPAJIONUTEK», «HemoBek
yMenblity, «HenoBek npamoxoaamuiny, «Jlenucosckuil uenosex» «Heannepranbubs», «KpomanboH1ps», «IIpeaku yenoBeka», «ITarbl 3BOIOLUN
yenoBekay, «Pacel yenoBekay.

O6opynoBaHue: MyJISHKH OKaMEHEIIOCTEH, MPEAMETOB MaTepHAIbHON KyIbTYphl MPEIKOB YeloBeKa, penpoaykuuu (Gotorpaduu) KapTuH ¢
MudooruueckuMu M OHOJIEHCKUMU CIOKETaMHU MPOUCXOXKACHUS 4YeloBeka, (oTorpaduu HaXOJOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJeT
YeJI0BEKa, MOJIENb YEPETIa YEJIOBEKa U Yepera UMITaH3€, MOJIEb KUCTH YEJI0OBEKa U KUCTH IIMMIIaH3€, MOJIEIHN Topca NPEIKOB YeIOBEKa.

JlabopaTopnasi pa6ora «3ydeHne ocoOEHHOCTEH CTPOCHHUSI CKETIETa YeI0BEKa, CBSI3aHHBIX C MPSIMOXO0KICHUEM).

IpakTHyeckas padora «M3yueHne FKOJOTMUECKUX afaNTalMi YeTOBEKay.



Tema 6. Jxoj10rus — HayKa 0 B3aUMOOTHOIICHUSIX OPTaHU3MOB U HAJIOPTaHN3MEHHBIX CHCTEM C OKpY KaloLeil cpenoit

3apokaeHue u pa3BuTHe dKojoruu B Tpynax A. ['ymGomeara, K. ®@. Pynase, H. A. CeBeprioBa, 3. I'ekkens, A. Tercnu, B. H. Cykauésa.
Pa3nensl u 3agaun sxosiorun. CBsI3b HKOJIOTHUH C IPYTUMHU HaAyKaMHU.

Mertoapst sxosiorun. IloneBsie HaOMIOAEHUSA. DKCIEPUMEHTHI B SKOJOTHUHU: MPUPOJHBIE W JIabopaTopHbie. MOJIETMPOBAaHUE B JKOJIOTHH.
MOHHUTOPHHT OKpY’KaloIel Cpe/ibl: JOKaIbHbIHN, pernOHaAIbHBIN U TT100aIbHBIN.

3HaUYeHHE DKOJIOTHYECKUX 3HAHUU JUIsl YeloBeKa. DKOJIOTMYECKOE€ MHPOBO33pEHHE KaK OCHOBAa CBSI3€M UEIOBEYECTBA C MPHUPOIOH.
@OopMHUPOBAHNE IKOJOTUYECKOHN KYJIBTYPhI U KOJOTHYECKOW IPAMOTHOCTH HACEIICHHUS.

JdeMoHcTpauuu

[Toptpetsl: A. I'ym6onpar, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuib! 1 cxembl: «Pa3nernsl skomoTum», «MeTo bl SKOJIoTUN», «CXeMa MOHUTOPUHTA OKPYXKAOIIEH CPEIbI.

JlaGoparopHas padora «/3yueHne MeTOJ0B SKOJIOTHUYECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsl U cpeaa oOMTaHUSA

Dkojorudeckre (akTopbl U 3aKOHOMEpPHOCTH uXx JeictBus. Kiaccubukanus skosiormueckux ¢akTopoB: aOMOTHYECKHE, OMOTHYECKHE,
anTponioreHHbpie. OOmMEe 3aKOHOMEPHOCTH JCHCTBUA dKojiornmueckux (aktopoB. IIpaBmwio muaumyma (K. Ilnpenrens, 1O. JInGux).
TonepanTHOCTH. DBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AoGuotnyeckue (akropbl. CBeT Kak 3KoJOTHYeCKHi ¢daktop. JleWCTBHE pa3HBIX YYacTKOB COJIHEUHOTO CIIEKTpa Ha OPTraHU3MBI.
DKOJIOTUYECKHUE TPYIIbl PACTEHUHN 1 dKUBOTHBIX IO OTHOIIEHUIO K CBeTy. CUTrHaIbHas poib cBeta. DoTtonepuoansm.

Temnepatypa kak skojoruueckuil gaxtop. JlelicTBue TemmepaTypbl Ha opraHu3Mmbl. [loHKHUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBI.
DOBpUTEPMHBIE  CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxHocTh kak skonoruueckuii gakrop. [Ipucnocobnenust pacteHuit K nojaepxanuio BoAgHoro Oananca. Knaccudukanus pacteHuil mo
OTHOIICHUIO K BoJie. [Ipucnocobienus >KMBOTHBIX K U3MEHEHHUIO BOJAHOTO PEXHUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAS, HA3€MHO-BO3/YIIHAs, MOYBEHHAsA, TNIyOMHHAs MOJAMNOYBEHHAs, BHyTpHOpranudmMeHHas. dusuko-
XMUMHUYECKHE 0COOEHHOCTH cpell 00MTaHus opraHu3MoB. [Iprucrnocobnenus opraHu3MoB K JKU3HH B Pa3HBIX cpeax.

buonoruueckue putmbl. BHenHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U roJAWYHbIe PUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM
M3MEHEHUSIM YCIIOBUH JKU3HH.

XKuznennsie popmel opranusmoB. Ilonstue o xuzHeHHON (opme. KuzHeHHble GOpMBI pacTeHM: epeBbs, KYCTApHUKH, KYCTapHHUYKH,
MHOTOJIETHUE TPaBbl, OJTHOJETHUE TpaBbl. JKM3HEHHbIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTBHI. OCOOEHHOCTH CTPOEHUS U
oOpasa XKHU3HH.

buoTtnueckue ¢axkTopsl. Buapl OGHOTHYECKHX B3aUMOJCHCTBUIN: KOHKYpPEHLUS, XMIIHHYECTBO, cUMOMO03 U ero Qopmel Ilapasutusm,
KOOTIepalus, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaxjeOHUYecTBO). HeTpoduueckue B3auMoJeWcTBUS (TOMHYECKUE, (OpPHUECKHE,



¢dabpudeckue). 3HaYCHHE OMOTUYECCKUX B3aUMOJICHCTBUU JUIsI CYINISCTBOBAHHS OpPraHW3MOB B cpeie obOurtaHus. [IpuHIMI KOHKYPEHTHOTO
UCKIIIOYEHHUS.

JdeMoHcTpanuu

Tabmuiel U cxembl: «IKojorudeckue (hakropbn», «CBETOBOW CHEKTPY», «IKOJOTUYCCKUE T'PYIIBI )KHBOTHBIX IO OTHOIICHHIO K CBETYY,
«TermoKpoBHBIE KUBOTHBIEY, «XOJOJHOKPOBHBIE KHBOTHBIE», «DU3MOIOTHYECKUE aJanTalluu KUBOTHBIX», «Cpeqibl 0OOMTaHUsI OpraHU3MOB),
«buonoruyeckue putmbly, «KusHeHHBIE (QOpMBI pacTeHmil», «Ku3HeHHbIE (OPMBI KHUBOTHBIX», «DKOCHCTEMA IIUPOKOJIUCTBEHHOTO JIECA,
«IKrocucreMa XBOMHOTO jecay, «llenmu nutanusy, « XunaudectBoy, «Ilapazutuzmy, «Koukypenuus», «CumoOnos», «KommeHncamuzmy».

O6opynoBanue: repbapuu pacTeHUN U HKUBOTHBIX, IMPHUCIOCOONEHHBIX K BIUSHHUIO Pa3IMYHBIX 3KOJOTHYECKUX (aKTOpOB, repdapuu
CBETOJIIOOMBBIX, TEHEMIOOWBBIX W TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIFOOMBBIC, TEHETIOOMBHIC W TEHEBBIHOCIHMBBIE KOMHATHBIE PACTEHUS,
repbapud M KOJUIEKIUM TEIJIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMUYMBBIX pACTeHM, uydena MNTULl U 3Bepei, repbdapuu pacTeHUH,
OTHOCSIIIUXCST K TUTpoduTam, Kcepoduram, Me3oduram, KOMHATHBIE PACTEHUS JAHHBIX TPYIII, KOJUICKIIMU >KMBOTHBIX, OOMTAIONINX B Pa3HBIX
cpenax, repOapuu U KOJUICKIIMY PaCTEHUN M KUBOTHBIX, 00JIaIal0IIUX YEPTAMH MPUCITOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUN JKHU3HH,
repOapuu U KOJUICKIIUUA PACTEHUN 1 KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (DOPM, KOJUICKITUH KHBOTHBIX, YIJACTBYIOIIUX B PA3IUYHBIX OMOTHYECKUX
B3aMOJIECHCTBUSX.

JlabopaTopHas pa6ora «BrisBIeHNE TPUCTIOCOOICHUI OPTraHU3MOB K BIIMSIHUIO CBETAY.

JladopaTopHas pa6ora «BrisiBIeHNE TPUCTIOCOOICHH OPraHU3MOB K BIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHas pa6oTa «AHaATOMHYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUSY.

Tema 8. IkoJ10rusi BUI0B U MOILYJIS U

DKOJIOTHYECKHE XapaKTepUCTUKU mnomymsuuu. [lomymsiius kak Ouosiornyeckasi cuctema. Poib HEOAHOPOJHOCTH cpeibl, (U3NYECKUX
0appepoB U 0COOEHHOCTEH OMOOTHH BHIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOMN CTPYKTYphI Homynsuuii. OCHOBHBIE MMOKA3aTeIH MOMYISINH:
YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAA U MOJIOBAsI CTPYKTYpPA, POKIAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIUS.

DKoJiornuyeckas CTpykrypa mnonyiasuud. OneHka YMCIEHHOCTH nomymsiuu. /uHamuka nomynsuuu u e€ perynsuusa. buortnueckuit
MOTEHIMa Nonyisiquu. MojaenupoBaHue AUHAMUKH nomyisiiuu. Kpuble pocta uncineHHOCTH nomynsiuu. Kpusble BbDKMBaHUs. Perynsnus
YUCIIEHHOCTH MOMYJISLHIA: poJib (PaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIMX OT IUIOTHOCTU. DKOJIOTHUECKUE cTpaTeruu BUsoB (I- u K-ctparerun).

[Tonsitue 06 ’Koyoruyeckoil Hulle Buaa. Mecroobutanue. MHoromepHasi Mojensb dkosorndeckoid Hummu Jx.M. Xatunncona. Pasmepsr
sKoJoruueckou Humu. lloTeHnnanbHas U peaau3oBaHHAsT HUIIH.

Bun kak cucrema nonynsiuuidi. Apeansl BUAOB. BUIbI M UX )KU3HEHHBIE CTPATETHH. DKOJIOTUUECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPALNI )KMBOTHBIX. Bruosiornueckue MHBa3MM 4yKepOJHBIX BUJIOB.

JdeMoHcTpanuu

IToptper: [Ix. M. XarunHCOH.



Tabmuiel U cXeMbl: «DKOJIOTHYSCKHUE XapPaKTEPUCTHKH TOMyIsiun», «lIpocTpaHCTBEHHAsh CTPYKTypa THOmylsuuny», «BospacTHbie
MUpaMUIbl TIOMYJSum», «CKOPOCTh 3aceleHHs MOBEPXHOCTH 3eMJIM PAa3IMYHBIMUA OpraHu3Mamm», «Mojaens skonorudeckord mumm k. .
XaT4nHCOHAY.

ObopynoBanue: repbapun pacTeHUM, KOJUICKIIUN )KUBOTHBIX.

JladopaTopHas pat6ora «[IpucrnocobiieHnst ceMsiH paCTeHHUM K pacCeIeHUIOY.

Tema 9. Iko0J10THA CO0O1IECTB. IKOJIOTHYECKHE CUCTEMBI.

CoobmecTBa oprann3mMoB. buorienos u ero crpykrypa. CBsizu MEXy OpraHu3MaMu B OHOTIEHO3E.

DkocucremMa kKak oTkpeitas cuctema (A. k. Tencnn). OyHKIIMOHATBEHBIC OJOKH OPTaHU3MOB B 9KOCHUCTEME: TPOAYIICHTHI, KOHCYMEHTHI,
penyuentol. Tpoduueckue ypoBHU. Tpodudeckue 1enu u cetn. AGuotudeckue 00ku skocucteM. [1ouBwl U wiIbl B 9kocucTemMax. KpyroBopor
BEIIECTB M MIOTOK SHEPTHUU B DIKOCHCTEME.

OcHOBHBIE TIOKa3aTeNId YKOCUCTeMbI. BroMacca v mpoIyKiusi. DKOJIOTHYECKUE TTUPAMUIBI YHCell, OMOMacChl M SHEPTUH.

Hunamuka sxocucmem. Kamacmpoghuueckue nepecmpotixu. @nyxmyayuu. HanpaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
[TepBUvHbBIC U BTOPUYHBIE CYKIIECCHU U WX MPUIHHBI. AHTPOTIOTCHHBIC BO3JICHCTBHS Ha cyKileccuu. KimmmakcHoe cooOmiecTBo. bruopasHoobOpasue
Y TIOJIHOTA KPYroBOPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBL. DKocUcmeMbl 03Ep U pek. IKocucmemvl MOpeli U OKeaHos. IKocucmemsl MyHOp, 1eco8, Cmeneti, NyCMmbltb.

AHTpPOIOTEHHBIE SKOCUCTEMBI. ArposKocucTeMa. ArpoiieHo3. Pazninuns Mex 1y aHTpOTIOT€HHBIMU M IPUPOAHBIMU 3KOCHCTEMaMHU.

VYpboskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opoxackas ¢uopa u dayna. CuHaHTpomM3aIus TOPOIACKON (ayHBI.
buonoruueckoe u X03HCTBEHHOE 3HAYCHHE arpO’IKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (OPMHUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B JKOCHCTEMax. Porb Kackaonozo 3ggexma u 6udos-
0ughuxamopos (knouegvix 6u008) 6 GyHKkyuoHuposanuu sxkocucmem. llepeHOC PHEPrUM M BELIECTB MEXKAY CMEKHBIMU 3KOCHCTEMaMHU.
Y CTOMYUBOCTH OPraHU3MOB, MOMYJISIUI U SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX M AaHTPOIIOI'€HHBIX BO3JICHCTBHIA.

Mexanuzmol 8030eticmeus 3aepsA3HeHUll pasHblX MUunog Ha CyOOPeaHUZMEeHHOM, OpP2AHUSMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM
VPOBHSX, OCHOBbL IKOLOSUUECKO20 HOPMUPOBAHUS AHMPONO2EHH020 8030eticmaus. MeTo00THs MOHUTOPUHIa €CTECTBEHHBIX U aHTPOIOTEHHBIX
9KOCHUCTEM.

JdeMoHcTpanun

[Hoptper: A. Ix. Tencmu.

Tabmumer u  cxembl: «CTpykTypa OHOILIEHO3a», «JKOCHCTEMa IIUPOKOIMCTBEHHOTO Jieca», «DKOCHCTeMa XBOWHOTO Jiecay,
«DyHKIIMOHANIbHBIE TPYIIBI OPTaHU3MOB B dKOCHCTEeMe», «KpyroBopoT BemecTB B 3kocucTeMey, «llenmu mutanus (macTOMIHAs, JETPUTHAS)Y,
«DKoJIOTHYECKasl MUpaMUIa Yuce», « IKOJOrudeckas mupamuia Ouomaccey, « IKoJorudeckas mupaMmua sHeprun», «OopazoBanue 00J0Tay,



«[lepBuunas cykneccus», «BoccTaHOBICHHE Jieca TOCIE OXKapay, « IKOCUCTEMA 03epay, «ATPOIIEHO3», «KpyroBOpoOT BEIIECTB U MOTOK YHEPT MU
B arpoueHosey, «IIpumepsl ypObosKocucTem».

O6opynoBanue: repOapun pacTeHUH, KOJUICKIIMA HACEKOMBIX, Yydesa MTUI] B 3Bepei, repOapuu KyJIbTYPHBIX M JTUKOPACTYIIUX PACTCHUU,
aKBapUyM KaK MOJEIb 3KOCUCTEMBI.

IIpakTuuyeckas padora «/3yyenne u onucanne ypooIKOCHCTEMBD».

JladopaTopHas pa6ora «/3ydeHne pazHOOOpa3usi METKUX TOYBEHHBIX WICHUCTOHOTHX B PA3HBIX YKOCUCTEMAX).

IKCKypenst «IKCKypcus B TUIUYHBIA OHOreoneHo3 (B AyOpaBy, Oepes3HsK, €IbHHUK, Ha CYXOJOJIbHBIM WM NMOWMEHHBIH JIYT, 03€po,
00JI0TO)».

IKCKYpeusi «IKCKYPCHS B arpOdKOCHCTEMY (Ha TIOJIE WIIH B TETTMYHOE XO3SHCTBO ).

Tema 10. Buocdepa — rinodanbpHas 3kocucTemMa

buocdepa — obmierutanerapras 060109ka 3emMIiIH, T/I€ CYIIECTBYET WM CYIIECTBOBaja >KW3Hb. Pa3BuTHe mpejicTtaBieHuil o omochepe B
Tpynax 3. 3tocca. Yuenne B. U. Bepnaackoro o 6uochepe. O6mactu 6uochepst u e€ cocra. JKuoe BenecTBo 0nochepsl U ero QyHKINH.

3akoHOMEpHOCTH cymiecTBOBaHus Onochepbl. OcobeHHOCTH OMOchephl Kak TIIOO0ATBHOW SKOCHUCTEMBI. J[MHaMHMueckoe paBHOBECHE B
ounocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXUMHUYECKHE IIUKIIBI (YTiepoa, a3oTa). PUTMUYHOCTE siBieHHi B Onocdepe.

3onanpHOCTh OMocdepsl. [lonsTue o 6uome. OcHOBHBIE OMOMBI CYIIN: TYHApA, XBOWHBIE Jieca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca,
CTEIH, CAaBaHHBI, TyCTHIHU, TPOIIUYECKHE Jieca, BHICOKOTOpbs. Kiumar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa v QyHKIHS )KUBBIX CHCTEM, OIICHKA UX PECYPCHOTO TIOTEHIIMANa U OMoChEpHBIX (HYHKITHM.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuies! u cxemsl: «I'eocdepsl 3emim», «KpyroBopot azota B mpupoae», «KpyroBopot yriepona B npupoze», «KpyroBopot kucnoposa B
npupojie», «Kpyropopot Boasl B npupojie», «OcHOBHbIE OuoMBI cymm», «KinmnuMmarnueckue nosica 3emm», « TyHnpay, «Takiray, «CMenIaHHbIH
necy, «lllupokonucTBeHHslil gec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuil necy.

Ob6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYyxkaomas cpeaa

DKOJIOTHYECKHe KPU3HMCHI M HMX NpUYUHBI. Bo3zaelicTBue denmoBeka Ha Ouocdepy. 3arpsisHeHHE BO3AYIIHON cpenpl. OxpaHa Bo3ayxa.
3arpsi3HeHue BoHOM cpeapl. OxpaHa BOAHBIX pecypcoB. Paspyienue nousl. OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHne KTumara.

AHTpPOTIOTEHHOE BO3/ICHCTBHE HA PACTUTENbHBIN W >KUBOTHBIM Mup. OXpaHa pacTUTEIHHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPHUHIIUIIBI
oxpanbl ipupoiel. Kpacusie kauru. Ocob6o oxpansemsie npupoansie Teppuropuun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE TAPKHU.



OCHOBHBIC TPUHIMIIBI YCTOHYMBOTO pa3BUTHs 4YEIIOBEUECTBA W NPUPOIBL. PalMoHaIbHOE MPHPOJIONONB30BaHIE W COXpPaHEHUE
Onosorn4YecKkoro paznooodpaszus 3emim. OOMe 3aKOHOMEPHOCTH TII00ATBHBIX IKOJIOTHIECKUX KPH3UCOB. OCOOCHHOCTH COBPEMEHHOTO KPH3HUCa U
€r0 BepOSTHBIC TIOCIIEICTBHSL.

Pa3BuTHe METOJOB MOHUTOPMHIA pa3BUTHUS ONACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemuvie uccireoosanus nepexooa K
pecypcocbepezaloujeli U KOHKYPeHmocnocoonou sunepeemuxe. buonozuueckoe paznoobpasue u buopecypcol. Hayuonanouvie ungopmayuonnsle
cucmemvl, obecneuugaioujue 0OCmMyn K uHgopmayuyu no COCMOAHUIO OMOENbHLIX U008 U dKocucmem. OCHOBbL IKopeadburumayuy IKoCUCmem u
cnoco608 60pvobI ¢ buonospedcoeHuaMU. PekoncmpyKyus MOPCKUX U HA3eMHbIX IKOCUCEM.

JdeMoHcTpauuu

Tabmuubel u cxeMbl: «3arps3HeHue atMochepsl», «3arps3HeHue ruapocheprl», «3arps3HeHne mouBby, «llapHukoBbiit d3ddexTy, «Ocobo
OXpaHsieMbIe TIPUPOIHBIC TEPPUTOPHI», «MOJEIH YIIPABIIEMOTO MUPAY.

ObopynoBanue: ¢ororpaguu OXpaHIEMBIX pacTeHWW W KUBOTHBIX KpacHoit kuHurm Poccuiickoit ®enepanmu, KpacHoW KHUTH permoHa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MM HA YPOBHE CPEJJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3yJbTaTaM OCBOCHHS OOyYaIOIIUMHCS TPOrpaMM CpenHero oOmiero oOpa3oBaHMS:
JIMYHOCTHBIC, METAIPECAMECTHEBIC U ITPEAMCTHBIC.

B cTpykType IUYHOCTHBIX pE3YJIbTATOB OCBOCHHS IPOTPAMMBI IO OHWOJIOTHH BBIJICICHBI CIEAYIONINE COCTABJISIOIINE: OCO3HAHUE
00yJaroIUMHUCs POCCUICKON TPaKJAHCKON MICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOTIPEICICHUIO, Haluiue
Momueayuu K OOydeHUIO OWOJIOTHH, yeleHanpasienHoe pazeumue BHYTPEHHUX YOSKICHHWH JTHMYHOCTH Ha OCHOBE KIFOUEBBIX IEHHOCTEH U
WUCTOPUYECKUX TPAJUIMKA Pa3BUTHS OWOJIOTHYECKOTO 3HAHWS, 20MOBHOCMb U CHOCOOHOCMb OOYYaIOIUXCsS PYKOBOJCTBOBATHCS B CBOEH
NEATENbHOCTH I[CHHOCTHO-CMBICTIOBBIMHA YCTaHOBKAaMH, NPUCYIIMMU CHCTEME OHOJIOTHYECKOTO OOpa3oBaHUs, Haauuue Hpa8oCO3HAHUS
AKOJIOTUIECKOH KYIBTYPBI, CHOCOOHOCMU CIMA8UMb TIETH U CTPOUTH KU3HEHHBIE TITaHbL.

JIMYHOCTHBIE PE3yabTaThl OCBOCHHUS MPOTPAMMBI 10 OWOJIOTHH JOCTHTAIOTCS B €IUHCTBE y4eOHOW M BOCIUTATEIHHON JEATEIILHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKHUMHU CONMOKYJIBTYPHBIMHU, UCTOPHUYECKHUMH U JTYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH, TIPUHSATHIMH B
oOmiecTBe MpaBUJIaMH M HOPMaMH MOBEIEHHS M CHOCOOCTBYIOT MpPOIECCAM CaMOTIO3HAHWSI, CAMOBOCHHUTAHUS W CaMOPAa3BUTHS, Pa3BHTHUS
BHYTPEHHEH TO3WINN JUYHOCTH, NMAaTPUOTU3MA U YBAXKCHHS K 3aKOHY M IPABOIOPSIKY, YEIOBEKY Tpyla M CTapIIeMy MMOKOJICHHIO, B3aMMHOTO
YBa)KEHUS, OEPEIKHOTO OTHOUICHHUS K KYyJbTYPHOMY HACIICUIO U TPAIUIMSIM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYKaroleH cpeje.

JIMuHOCTHBIE pE3yJIbTaThl OCBOCHUS Y4eOHOTO mpenmeTa «BHONOTHs» MOJDKHBI OTpaKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCSl C(OPMHUPOBAHHOW BHYTPEHHEH IO3WIMECH JHMYHOCTH, CHCTEMON IICHHOCTHBIX OPHEHTAIMi, IMMO3UTHBHBIX BHYTPEHHUX
yOeXKICHHIA, COOTBETCTBYIOIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBA, PACIIMPEHHIE JKU3HEHHOTO OIbITA M OIbITA JACATEIBHOCTH B
IpoIecce pean3alui OCHOBHBIX HAIIPABICHUH BOCIIUTATEILHON JACATEIILHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKIaHCKOro BOCHMTAHUS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOH MO3UITMH 00yJarOIIErocs Kak akTHBHOTO M OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIEeCTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIHOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIHHOCTH MPH CO3/JaHUU Y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX M TMO3HABATENbHBIX 3aj1ad,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEATh COOCTBEHHYIO MO3UIUIO TIO OTHOIICHHIO K SIBJICHHUSIM COBPEMEHHOM KU3HHU U OOBSACHSATH €€;

YMEHHE YYHUTHIBAaTh B CBOUX JIEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHS JIIOJEH C pa3HBIMU YOCKICHUSIMH,
KYJIBTYPHBIMU IIEHHOCTSIMU M COIIUANIBHBIM TOJI0KEHHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B MPOLIECCE COBMECTHOTO BBHITIOJIHEHHS YYE€OHBIX, IMO3HABATEIbHBIX W HCCIEI0BATEIbCKUX 3ajad,
YBOXHUTEIHLHOTO OTHOIICHHUS K MHEHHIO OIITOHCHTOB TP 00CYKJICHUH CIIOPHBIX BOITPOCOB OMOJIOTHIECKOTO COACPIKAHWIS;

TOTOBHOCTh K TYMAaHUTApPHOU U BOJIOHTEPCKOU JIEATEILHOCTH;

2) NnaTPHOTHYECKOI0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKJAHCKOW HMJIEHTUYHOCTH, MAaTPUOTH3MA, YBAXKEHHUS K CBOEMY HapoOJy, YYBCTBA OTBETCTBEHHOCTH
nepen PonuHoM, ropaocTy 3a CBOM Kpail, CBOK0 PoiMHY, CBOM S3bIK U KYJIBTYPY, MPOIUIOE M HACTOSIIEE MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUI0O W TAaMSITHUKAM TPHUPOJIbI, JOCTWKEeHUAM Poccun B Hayke, MCKYCCTBE, CIOPTE,
TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTH OIICHUBATH BKJIAJI POCCUMCKUX YUEHBIX B CTAHOBIICHHE W PAa3BUTHE OMOJIOTHH, TOHUMAHUs 3HAYEHHS OMOJIOTUM B MMO3HAHUH
3aKOHOB TIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujenHas yoe:x 1IEHHOCTh, TOTOBHOCTH K CIIYXEHHUI0 1 3ammuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyIh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOJa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OLIEHUBATH CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJHUTEISAM, CO3JAaHUIO CEMbUM HAa OCHOBE OCO3HAHHOTO NPHUHATHS LIEHHOCTEH CEMEWHON XU3HHU B
COOTBETCTBUU C TPAIAULUIMHU HapoJ0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKIIOYas 3CTETUKY ObITAa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA, CIOpPTa, TPYJa, OOIIECTBEHHBIX
OTHOIIICHUM;

[MOHMMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPObI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE IPOSBIISITh KAYECTBA TBOPUECKOU JIMYHOCTH;

5) ¢pu3uveckoro BocnuTaHmus, (OPMHPOBAHMS KYJAbTYPHI 310POBbSI H SMOLMOHAJIBHOI0 0JIAr IOy YHsI:

MOHUMAaHKUE M peau3alus 3J0pOBOro u 6e3omacHoro oOpasza KHU3HU (30pOBOE MUTAHUE, COOMIOJICHINE TUTMEHUYECKUX MPABUI U HOPM,
cOamaHCHUpPOBAaHHBI PEKUM 3aHATUH M OTIbIXa, peryiaspHas Qu3uyeckas aKTHUBHOCTH), OEpeKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMAaHKE [IEHHOCTHU TMPaBWJI WHIUBUIYAIBHOTO U KOJUIGKTMBHOTO O€30MAacHOTO MOBEACHHUS B CUTYALHUAX, YIPOXKAIOMIMX 30POBBIO U
JKU3HU JTIOACH;

OCO3HaHHWE TIOCIEACTBUIA U HEMPUATUS BPEAHBIX MPUBBIUEK (YIOTPEOIECHUS ANKOTOJIsl, HAPKOTHUKOB, KypeHHS);



6) TpyA0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTepcTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTUBHOM JESTEIbHOCTH TEXHOJOIMYECKON U COIMAIbHOM HamlpaBiIE€HHOCTH, CHOCOOHOCTh MHULIMMPOBATH, IJIAHUPOBATh U
CaMOCTOSITEJIBHO BBINIOJIHSATH TAKyl0 JA€ATEIbHOCTD;

HMHTEpPEC K pazIu4HbIM cdepaM NpoPecCHOHANbHON AEATEeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynymied mpodeccun u
pealin30BbIBATHE COOCTBEHHBIE KU3HEHHBIE TJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTh K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCE KU3HU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

HKOJIOTMYECKH 11e71eco00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHHKY )KM3HU Ha 3eMIle, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOTMUECKON KyIbTYphl: IPUOOPETEHNE OMbITA MJIAHUPOBAHUS MOCTYIIKOB M OLEHKHU UX BO3MOXKHBIX MOCJIEICTBUI
JUISl OKPYKAKOIIEn CpeJibl;

OCO3HAaHHE T7I00aIbHOr0 XapaKTepa SKOJIOrHUYEeCKUX MPOOJIeM U IMyTel UX perieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh TMpHOOpeTaeMble NpU M3YyYEHUH OWOJOTMM 3HAaHUS U YMEHUS MpHU pElIeHHH NpoOsieM, CBA3aHHBIX C
paloHaIbHBIM MIPUPOIONIOIB30BaHUEM (COOIIOICHIE MTPABUJI MOBEJCHHS B IIPUPOJE, HAIIPABIEHHBIX HA COXpaHEHHE PAaBHOBECHS B DKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, OHoChepbI);

aKTUBHOE HENpUsTHE JEHCTBUIl, NMPUHOCSIIUX Bpea OKpYyXKalolleil MpUpOAHON cpele, YMEHHE IPOTHO3UPOBATH HEOJIArONpHUsITHHIE
9KOJIOTMYECKHE MOCIEACTBYS MPEANPUHUMAEMbIX IEHCTBUI U PEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOTO 3KOJIOTUYECKOTO MBILIUICHUS, HKOJOTMYECKON KYyJIbTYphI, OMbITa JESATEIBHOCTH 3KOJOTHYECKOM HAaNpaBiIeHHOCTH,
YMEHHSI PYKOBOJACTBOBATHCA MMHU B MO3HABATEIbHOM, KOMMYHUKATHUBHON M COLMAIbHON MPAKTHKE, TOTOBHOCTH K YYacCTHIO B NPAKTUYECKOM
JeSITeIbHOCTH SKOJIOTMYECKON HapaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTUS HAyKd U OOIIECTBEHHON MPAKTUKH,
OCHOBAaHHOTO Ha TUAJIOTE KYJIbTYpP, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOEr0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM U YMTATEIHCKOM KyJIbTYPhI KaKk CPEICTBA B3aUMOICHCTBUS MEXK Ty JTIOAbMH U IMO3HAHUS MUDA;

MOHUMaHue crenuuKku OMOJOTUU KaK HayKW, OCO3HaHWs €€ poiau B (POPMHUPOBAHHMH PAIIMOHATIBHOTO HAYYHOTO MBIILICHUS, CO3aHUU
LIEJIOCTHOTO MPEJICTABIEHUS 00 OKPYKAIOLIEM MHUpPE KaK O €JMHCTBE MPUPO/IbI, YeJIOBeKa 1 00IIecTBa, B IOZHAHUH MPHPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHNH Npo0JIeM COXpaHEHUs IPUPOJAHOTO PAaBHOBECHS;

yOeXXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMM JUIsl COBPEMEHHON HUBWIN3ALUHN: 00ECIIE€UeHNs HOBOI'O YPOBHSI Pa3BUTHUS MEAUIUHBI, CO3JaHHE
MEPCHEKTUBHBIX OMOTEXHOJIOTH, CIIOCOOHBIX pellaTh pecypcHble MpoOiIeMbl pa3BUTHs YEJIOBEUYECTBA, NMOMCKA MyTe BbIXOJa U3 III00ATbHBIX



HKOJIOTMYECKUX MpobseM U olecnedeHus mnepexoja K yCTOMYHMBOMY pa3BUTHUIO, PAlMOHAIBLHOMY MCIIOJIb30BAHUIO HPHUPOJIHBIX PECYPCOB U
(OpMUPOBAHHIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTb B MOJIYYEHUU OMOJIOTMYECKMX 3HAHUW B LEJSIX MOBBILICHUS OOIIEH KYJIbTYpbl, ECTECTBEHHO-HAyYHOM IPaMOTHOCTH,
KaK COCTaBHOM 4acTH (PYHKIIMOHAIBHOM IPaMOTHOCTH 00ydJarommxcsi, GopMupyemMoi mpu u3y4eHur OMOJIOTHH;

MMOHMMAaHHE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH HCIOJIb30BATh MOJIy4aeMble 3HAHUS JJIs
aHaJIn3a U OOBSICHEHHUS SIBIICHUN OKpPYKAIOLIEro MUpa M MPOUCXOMALIMX B HEM H3MEHEHUH, yMEHHE JeiaTb 0OOCHOBAaHHBIEC 3aKIIIOUEHUS Ha
OCHOBE Hay4HbIX (PAKTOB M UMEIOIIUXCS JaHHBIX C LEbI0 MOJYYEHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO MCIOJIb30BAaTh OMOJIOrMYECKUE 3HAHUS [Tl PEIICHUs TPO0JIEM B PEATIbHBIX )KMU3HEHHBIX CUTYaAIUSX;

OCO3HAaHME IIEHHOCTM HAy4YHOW [JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBJISITH IPOECKTHYIO U  HCCIEAOBATEIBCKYHO JAESITEIBHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCThH K HEMIPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHNI0, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HaHUM 1O OMOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «BHOIorHs» BKIIOYAIOT: 3HAYMMBIE I (DOPMHUPOBAHHUS MHPOBO33PEHUS
00yJaromuxcs MEKIUCIUIUIMHAPHBIE (MEKIIPEIMETHBIE) OOIIEHAYYHbIE MOHSATHS, OTPAKAIOIIHE ICIOCTHOCTh HAYYHOH KApTHHBI MHpa H
cienn(UKy METOJOB IO3HAHHUS, HCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHUs, SBJCHHE, IPOIIECC, CHCTEMa, HAaydHbIHd (DaKT,
MPHUHIKI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS, HCCIIEAOBAaHUE, HAOIIOACHHE, M3MEPEHHE, SKCIIEPUMEHT M JPYrUe); YHHUBEPCAIbHBIC
yueOHbIe eiicTBHS (MI03HaBaTeIbHbIC, KOMMYHHKATUBHBIE, PETYIATHBHBIE), oOecneunBaromue GopMupoBanre (yHKIIMOHAILHOW IPAMOTHOCTH M
COLHAIBHOM KOMITETEHIIUH OOYYarOUXCs; CIIOCOOHOCTh OOYUYAIOIIMXCS HCIOIb30BaTh OCBOCHHBIE MEKIMCIUIUIMHAPHBIE, MUPOBO33PCHUECKUE
3HAHWS ¥ YHUBEPCAIbHbIC yucOHbIC ICHCTBUS B TO3HABATEIBHOM U COLMATLHOM MPAKTHKE.

B pesynbTare u3yueHust OMOJIOTHH HA YPOBHE CpemHero ooOiiero oopasoBanus y obOydaromierocs OyayT copMUpOBaHbl MO3HABATEIbHBIC
yYHUBEpCaIbHbIC yueOHbBIC ICHCTBHSI, KOMMYHUKATHUBHbIC YHUBEPCATbHbBIC yICOHbBIC TCUCTBHSI, PETYIATHBHbBIC YHUBEPCATbHbIC YIeOHbBIC TCHCTBHS,
COBMECTHas JeATEIbHOCTD.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOSHHSI TPOTPAMMBI CPETHETO 00IIero 00pa3oBaHus JIOJIKHBI OTPAXKATh:

OgJajieHNe YHUBEPCAJIBLHBIMHI YYeOHBIMH MO3HABATEIbHBIMH JIEHCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE A CTBUS:

CaMOCTOSITEIIEHO (DOPMYJTHPOBATh U aKTYaJIM3UPOBaATh MPOOJIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

WCIOJb30BaTh MPU OCBOCHHWU 3HAHHWK MPHEMBI JIOTMUYECKOTO MBIIUICHHS (aHAN3a, CUHTE3a, CPABHEHUS, KJIACCH(HUKAINU, 000O0IICHHS),
PacKpbIBaTh CMBICI OMOJIOTHUYECKUX MOHATHH (BBIACATh UX XapaKTepHbIC NMPU3HAKU, YCTAHABIMBATD CBSA3U C IPYTUMU TIOHATHIMH);



ONpeCAC/IATh HEJIW ACATCIBbHOCTHU, 3adaBasi IMapaMCTPbl W KPUTCPUM HUX JOCTWIKCHHA, COOTHOCUTH PC3YJIbTAThl ACATCIIBHOCTH C
II0OCTAaBJICHHBIMHU LICJISIMHU,

MCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS Il OOBSICHEHUS (PAaKTOB U SIBJICHHUH KHBOM MPUPOJIBI;

CTPOUTL JIOTHYCCKUEC PACCYXKICHUA (I/IHI[}/KTI/IBHI)IG, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), BbIABJIATH 3aKOHOMCPHOCTH W IPOTUBOPCHHUA B
paccMaTpruBaACMBIX ABJICHUAX, q)OpMYJ'II/IpOBaTI) BBIBO/IbI Y 3aKJIFOUCHU S,

INPUMCHATE CXEMHO-MOZACIBHBIC CPCACTBA JIA MPEACTABIICHHA CYIICCTBCHHBIX CBSI3€M W OTHOIIIEHWH B HN3y4aCMBIX OHMOJIOTUYECKUX
O6’B€KT&X, a TaKXKeE HpOTI/IBOpe‘-II/Iﬁ PAa3HOTO po/Jia, BBIABJIICHHBIX B PA3JIMYHBIX HHq)OpMaHHOHHBIX HCTOYHHKAX,

pa3pabaThIBaTh IJIaH pelieHus MpoOIeMbl ¢ YUETOM aHaIU3a UMEIOIINXCS MaTepUaIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBLI B ACATCIIBHOCTD, OLICHUBATh COOTBETCTBUC PE3YIILTATOB LEIAM, OLICHUBATh PUCKU HOCHG}ICTBI/Iﬁ ACATCIBbHOCTH,

KOOPAWHHUPOBATH U BBIMIOJIHATH pa60Ty B YCIIOBUX p€aJIbHOT'O, BUPTYAJIBHOI'O U KOM6I/IHI/IpOBaHHOFO BSaI/IMOJIeI\/'ICTBI/ISI;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUUN JKU3HCHHBIX HpO6J'IeM.

2) 6a3oBbIe HCCIe0BATEIbCKHE TeiiCTBHS:

BIIQJIETh HaBBIKAMH Y4e€OHO-MCCIIEIOBATENIbCKOW W TIPOEKTHOW JCSATEIHHOCTH, HABBIKAMH pa3pelieHus TpoOsieM, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSTEIIFHOMY ITOMCKY METOJIOB PEIICHHS MPAaKTHUECKHUX 33/1a4, IPUMEHEHHIO Pa3IMYHBIX METOI0B O3HAHMS;

UCTIONIb30BATh PA3IMYHbIC BUIBI JACSTEIBHOCTH TI0 TOJYYEHHIO HOBOTO 3HAHMSA, €r0 MHTEPIPETAINH, MPEoOPa3oBaHUI0 U MPUMEHECHUIO B
y4eOHBIX CHUTYalUsIX, B TOM YHCIIC TIPH CO3JaHNH yIEOHBIX M COIIMANBHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBII TUI MBIIJICHNS, BJIaeTh HAYYHON TEPMUHOJIOTHEH, KITIOUEBBIMU ITOHATHSIMA ¥ METO/IaMH;

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33a7]a4H B 00Pa30BaTEIbHOM AEATEIBHOCTH U KU3HEHHBIX CUTYaIHsX;

BBISIBIISITH TIPHYMHHO-CIICACTBCHHBIE CBA3M M aKTYyaJIM3HPOBATh 3ajady, BBIIBUTATh TMIOTE3y €€ pEIICHHs, HaXOJUTh apryMEHTHI IS
JI0Ka3aTeJIbCTBA CBOMX YTBEPIKACHHM, 33/1aBaTh IapaMeTPhl M KPUTEPUH PEIICHNUS;

aHAIM3UPOBATH MOJIYYCHHBIC B XOJIE PELICHUS 3a/1auil Pe3yNIbTaThl, KPUTUYECKH OIICHUBATh MX JJOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE
B HOBBIX YCJIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHTYaIlHsIM, OLICHUBATh NPUOOPETEHHBII OTIBIT;

OCYIIECTBIISATH LIEJIEHANPABICHHBIN TOUCK IEPEHOCA CPEJICTB U CIIOCOOOB JEHUCTBHS B IPO(ECCHOHAIBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B TO3HABATEIIbHYIO U MPAKTUYECKYIO 00JIACTH JKU3HEICSTEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE MJI€H, MIPEUIaraTh OPUrMHAIbHbBIE MMOXObI U PEIICHUs, CTaBUTh MPOOIEeMbl U 3aJjauH, JOMYCKAIOLINe albTepHATUBHbIE
peleHus.

3) pabora ¢ nngopmanmeii:



OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX WH(opMamu (TekcTe yueOHOTO MoCcoOHs, HayYHO-TIOMYIISIPHOM JTUTEpaType, OMOIOTrHYeCKIX
CIIOBapsAX W CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax aaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WH(POPMAIMIO PA3IUYHBIX BHUIOB M (HopM
IIPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(dbopMynHpOBaTh 3ampOChl M MPUMEHSTH pa3IMYHbIE METOABI MPH TMOMCKE M 0TOOpe Omojoruueckoil mH(pOpMaIu, HEOOXOAUMOMN s
BBITNIOJIHEHUS Y4eOHBIX 3a7a4;

pUOOpEeTaTh OMBIT HCMOJIb30BAaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTHUBHOTO
WCI0JIb30BAHUS Pa3IMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIbHYIO (OPMY MpECTaBlIeHUsT OMOJIOTHYecKo HHPOpMauK (CXeMbl, rpaQUKy, AMarpaMMbl, TaOJULBL,
PUCYHKHU U JPYroe);

MCI0JIb30BaTh HAYYHBIH S3BIK B KaUECTBE CPEJICTBA MpHU paboTe ¢ OHooruueckoi nHpopManueil: MpuMeHsITh XUMUYECKUe, (pusndeckue u
MaTeMaTH4eCKUe 3HAaKU M CHUMBOJIBI, (OpMyIbl, abOpeBHaTypy, HOMEHKIATypy, MCIOJIb30BaTh U MPEeoOpa30BbIBATH 3HAKOBO-CHMBOJIMYECKHE
CpeICTBa HArJISAHOCTH;

BJI/IETh HaBBIKAMU PACIIO3HABAHUS U 3aIlIUTHI HHQOpMaLMK, HTHPOPMAITMOHHONW O€30MaCHOCTH JIMYHOCTH.

OgiaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) o0menmue:

OCYIIECTBIISATh KOMMYHHUKALIUU BO BCEX cpepax *KHU3HHU, AKTUBHO y4acTBOBATh B JUAJIOTE WU AUCKYCCUH IO CYIIECTBY 00CYKIaeMON TEMbI
(yMeHHME 3a1aBaThb BOIPOCHI, BBICKA3bIBAaTh CY)KJIEHUS OTHOCHTEIbHO BBINOJHEHUS NpeylaraéMoi 3aJadd, YYUTBIBATH MHTEPECHl H
COIIACOBAHHOCTD MO3ULUHI IPYTUX yYaCTHUKOB AUAIOra WIKM AUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHbIE CPEACTBA OOILEHHS, TOHUMATh 3HAYCHUE COLMATIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHS KOH(MIMKTHBIX
CUTYallUi, yMETb CMSATYaTh KOHQIIUKTBI U BECTU IIEPETOBOPHI;

BJIAQJIeTh PA3JIUYHBIMU croco0amMu OOLIEHHsT M B3aUMOJAEHCTBHS, INOHMMAaThb HAMEPEHUs IPYruX JIOJeH, MpOSIBIATh YBaXKUTEIbHOE
OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOU opme (HOopMyIHpOBaTh CBOU BOZPAKEHHUS;

Pa3BEPHYTO U JIOTHYHO U3J1araTb CBOIO TOUKY 3PEHUS C UCHOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1eSITeILHOCTD:

IIOHMMaTh M MCIOJIb30BaTh NPEUMYIECTBA KOMAHJHOW W HHAMBUIYAJIIbHOM paboThl NpU pelIeHUH OHOJIOTHYECKOW NpoOsIeMbl,
000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHHS TPYNIOBBIX (POPM B3aUMOJICHCTBHS IPU PELIEHNH YueOHO! 3a1a4H;

BBIOMPATh TEMAaTHUKY U METO/IbI COBMECTHBIX JEMCTBUI C yUETOM OOIIMX HHTEPECOB U BOZMOYKHOCTEH KaXKJ0Tr0 4JIeHa KOJIJIEKTHUBA;

IIPUHUMATh LIEJM COBMECTHON AEATEIbHOCTH, OPraHM30BBIBATE W KOOPAWMHUPOBATH HEWCTBHUS MO €€ NOCTHMIKEHWIO: COCTAaBJIATH IUIAH
NeWCTBUH, paclpeeNnaTh Pojid ¢ y4€TOM MHEHUH YYaCTHUKOB, 0OCYXJIaTh pe3yJabTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJa U KaX/JI0TO YYaCTHHKA KOMaH bl B OOIIMI pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;



npeajiaratb HOBBIC IPOCKTEI, OLICHUBATH UJCH C ITO3UIIMU HOBHU3HbI, OPUT'MHAJIBHOCTH, HpaKTHHeCKOﬁ 3HaA4YUMOCTH,

OCYIICCTBJIATL INO3HUTUBHOC CTPATCITUYCCKOC IMIOBCACHHMEC B PA3JIMYHBIX CUTyallUAX, HNPOABIIATL TBOPUCCTBO U Boo6pa>1<eHHe, 6I)ITI)
NHUIIUATUBHBIM.

OsJiajieHNe YHUBEPCAJIbHBIMH PeryJsTHBHBIMM el CTBUAMU:

1) camoopranmu3samnus:

HCII0JIL30BAaTh OMOIOTHYECKHE 3HAHUS JJ1s1 BBIABJIICHUA HpO6J'IeM 1 UX pCHICHHUA B )KU3HCHHBIX U y‘-IC6HI:IX CUTyalluiIX;

BBI6I/IpaTI) Ha OCHOBE OMOJIOTMYECKUX 3HAHUKA IECJICBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOUX I[efICTBHﬂX 1 MOCTYIIKax Mo OTHOMICHUIO K JKUBOH
MIPHUPOJIE, CBOEMY 3I0POBBIO M 3/I0POBBIO OKPYKAFOIIUX;

CaMOCTOATCIIBHO OCYHICCTBJIATE ITO3HABATCIBbHYIO JACATCIbHOCTD, BBIABIIATH HpO6J'IeMI)I, CTaBUTHh U (bOpMy.]'H/IpOBaTB COOCTBEHHEIE 3aga4yu B
O6p330BaTeJ'II)HOI\/'I JACATCIIBHOCTH U )KNU3HCHHBIX CUTYAIlUAX,

CaMOCTOSITEIIEHO COCTABJISITh TUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEATIOUTCHHI;

AaBaTb OUCHKY HOBBIM CUTYallUsIM,

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JenaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OIICHUBATh MPHOOPETEHHBIN OIIBIT;

CIOcOOCTBOBAaTh (POPMUPOBAHUIO W TIPOSIBIICHHIO IIMPOKOH SPYIUIMM B PA3HBIX OOJIACTSX 3HAHWW, IMOCTOSHHO IMOBBIINIATH CBOM
00pa3zoBaTeNbHBIN U KYJbTYPHBIH YPOBCHD.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHTYaIlUsIM, BHOCUTH KOPPEKTHUBHI B IEITEIILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIQJICTh HABBIKAMU MMO3HABATEIHHON PeICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUI U MBICIHTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U
OCHOBAHHUH, HCIIOJIL30BATh MPUEMBI Pe(DICKCHH ISl OIEHKU CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PHUCKHU U CBOEBPEMEHHO IPUHUMATH PEIICHHUS 10 UX CHIKCHHIO,

MPUHUMATh MOTUBBI M PTYMEHTHI IPYTUX MIPU aHAIIU3E PE3YJIbTaTOB JCATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MPUHUMATH ce0sl, TOHUMAs CBOM HEJOCTATKH U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIIU3€ Pe3yIbTaTOB JAesITeNbHOCTH;

MpHU3HABATh CBOE MPABO U MPABO APYTUX HA OLINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.



NPEJIMETHBIE PE3YJIbTATHI

[IpeameTHBIE pE3yNbTaTBl OCBOCHHS COJACpXKaHUsA ydeOHoro mnpenmera «buosorus» Ha yriayOoJ€HHOM YypOBHE OPHEHTHUPOBAHBI Ha
obecrnieueHrne nMpodriIbHOr0 o0ydeHus: oOydaromuxcs ouonoruu. OHM BKIIOYAOT: crienuduueckue Uit OMOJIOTHH HAyYHBIC 3HAHUS, YMCHUS H
CHOCOOBI JICWCTBUN TI0 OCBOCHHUIO, MHTEPIPETALMU M IMPEOOPAa30BAHHUIO 3HAHWMA, BUIBI JCATEIHHOCTH TIO TOJYYCHHIO HOBBIX 3HAHUW W HX
MPUMEHCHHUIO B PA3IUYHBIX YY4EOHBIX, a TAaKKE B PEATBHBIX KU3HECHHBIX CHUTyalUsaX. [IpeqMeTHbIe pe3yiabTaThl MPEACTABICHBI 10 T0JaM
W3y4YECHUSI.

[IpenmMeTHBIE pe3yabTaThl OCBOCHUSI yueOHOrO npeameta «buonorus» B 10 knacce nomKHbBI OTpaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE€ U POJU OMOJOTUU B CUCTEME €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapPTHHBI
MHpa, B TIO3HAHWUHW 3aKOHOB MPUPOJIBI ¥ PEIICHUH TTPOOJIEM PaIMOHAIBHOTO TIPUPO/IOTIONH30BAHNUS, O BKJIAJAE POCCUUCKUX M 3apyOEKHBIX YIEHBIX
B pa3BUTHE OMOJIOTHH,

BIIQJICHUE CUCTEMOM OHMOJOTHYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIIOJArarolire OWOJOTHYECKHE TEPMHHBI W TIOHATHS (SKU3HB,
KJIETKa, OpPraHu3M, MeTalo0JIM3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOM3BEIEHNE, HACIIEICTBEHHOCTh, U3MEHUMBOCTb, POCT U pPa3BUTHE),
ounonornueckue teopuu (kimerouynas teopus 1. [lIBarmna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopusi HacieacTBeHHOCTH T. Moprana),
yuenus (H. M. BaBunoBa — 0 1meHTpax MHOTOOOpasusi U MPOUCXOXKICHUS KYJbTYPHBIX PACTEHHUM), 3aKOHBI (€AMHOOOpa3usi IOTOMKOB TIEPBOTO
MOKOJICHHUS, PACLIEIUICHUs, YHCTOTHl TaMeT, HEe3aBHUCHUMOro HacneaoBaHus [. MeHaens, TOMOJIOTMYECKUX PSAIOB B HACIEICTBEHHOM
m3menunBocTy H. V. BaBumnoBa), mpuHIUIIEI (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJAMM HAay4yHOTO TO3HaHUS, UCIOJIb3YeMbIX B OMOJIOTMYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB (OMHUCAHUE,
u3MepeHue, HalIIeHNe, SKCIIEPUMEHT);

YMEHHE BBIJCNATH CYLECTBEHHBIEC IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SyKapUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B
TOM uucie OakTepuii, TpUOOB, pacTEHUl, KUBOTHBIX U YEJOBEKAa, CTPOEHHUS OPraHOB M CHUCTEM OPraHOB PACTCHM, >KMBOTHBIX, U€JIOBEKa,
MIPOLIECCOB JKU3HENIEATEIILHOCTH, MPOTEKAIOIIUX B OpraHU3MaxX pacTeHUM, >KUBOTHBIX U 4elloBeKa, OMOJIOrMYECKUX MPOIIECCOB: OOMEHa BEIECTB
(MeTabosu3M), TpeBpaIIeHUs] SHEPTUU, OpOKEHHS, aBTOTPO(PHOrO U TeTepoTPO(HOro THMOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a,
Meio03a, raMeToreHesa, SMOpUOTeHe3a, OCTAIMOPHOHAILHOTO PAa3BUTHUS, PA3MHOXKEHUS, MHAUBUYaTIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, '€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIIMBATh B3aUMOCBS3U MEXIy OPTaHOUAaMHU KIETKU U UX PYHKUUSAMH, CTPOCHUEM KIIETOK Pa3HbIX TKaHEH U UX QyHKIHUIMHU,
MEXIy OpraHaMH U CUCTEMaMH OPTaHOB Y pacTEHUH, )KUBOTHBIX U YeJOBEKa U UX (DYHKIUSMHU, MEKIY CUCTEMaMHU OPraHOB U MX (QYHKIUSIMU,
MEXIy JTanaMyd OOMEHa BeIIeCTB, J3TallaMd KJIETOYHOrO ILHMKIA W JKM3HEHHBIX IHMKJIOB OPraHM3MOB, dTallaMH SMOPUOHAILHOTO DPAa3BUTHS,
TeHOTHUIIOM U (PEHOTHIOM, (PEHOTUTIOM U (paKTOpaMH cpeibl OOUTaHMS;

YMEHHE BBISBISATH OTIHMUUTEIbHBIC MPU3HAKH KUBBIX CUCTEM, B TOM UHCJI€ PACTEHUM, )KMBOTHBIX M YEJIOBEKA;



YMEHHE HCIIOJIB30BaTh COOTBETCTBYIONIME APTYMEHTHI, OHOJOTHYECKYI0 TEPMHHOJIOTHI0O M CHMBOJIMKY IS JIOKa3aTeIhCTBA POJICTBA
OpPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHUE peniaTh OUOJOTHYECKUE 3a]a4M, BBISBIISATh MPUUYNHHO-CIICJICTBEHHBIE CBSI3U MEXK/Yy UCCIIEYEMbIMU OMOJIOTHYECKUMHU TIPOIECCaMu
U SIBJICHUSIMH, JIETIATh BBIBOJIbI M TPOTHO3bI HA OCHOBAHHUH MOJYyYEHHBIX PE3YyIbTaTOB;

yMEHHE BBITIOJHATH J1abOpaTOpHbIE W TPAKTHYECKUE padoThl, COOMIOAAaTh MpaBWia Mpu paboTe ¢ Y4eOHBIM U JIAOOPATOPHBIM
000pyI0BaHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, MPOBEPATh UX HKCIIEPUMEHTAIBLHBIMU CpEACTBAMHU, (POPMYIUPYs LETb HCCIEIOBAHUSA, aHATU3UPOBATH
MOJTy4eHHBIC PE3yIbTaThl U I€JIaTh BBIBOJIBI;

yYMEHHE Y4acTBOBATh B Y4€OHO-HCCIIEIOBATENbCKONW paboTe Mo OWOJIOTHH, 3KOJIOTMM U MEIWLMHE, MPOBOJUMON Ha 0a3e MIKOJbHBIX
Hay4HBIX OOIIECTB, U MyOJIMYHO MPEACTABIATH MOTyUYEeHHBIE Pe3yJAbTaThl HA YICHUYECKUX KOH(DEpEeHIINSIX;

yYMEHHUE OIEHWBATh dTUYECKUE ACTIEKThl COBPEMEHHBIX MCCIICIOBAHHMI B 00acTH OMOJIOTMH M MEIUIIUHBI (KJIOHHUPOBAaHWE, UCKYCCTBEHHOE
OTUTIOJIOTBOPEHHKE, HAIIPABJICHHOE U3MEHEHNE TeHOMAa U CO3/IaHUE TPAHCTCHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccHoHANBHOW ACSITENIBPHOCTH B 00JacTH  OWOJIOTHH, MEIUIIUHEI,
OMOTEXHOJIOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SIMCTBA, MUIIEBOW MPOMBINIJICHHOCTH, YIIyOIsTh MMO3HABATEIbHBIA HWHTEpEC, HANpaBICHHBIH Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH TpodeccH UM TPOJOJDKEHHWE OHOJIOTHYECKOTO OO0pa30oBaHMs B OpraHM3alusx CpPEIHEro
poheCcCHOHAITBHOTO M BBICIIIETO 00pa30BaHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO NpeaMera «buonorus» B 11 Knacce NOMKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUII O MECTe U POJM OMOJIOTUM B CHUCTEME E€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAayYHOM KapTUHBI MHUpA, B MO3HAHWU 3aKOHOB MPUPOJBI U PEUICHUH SKOJIOTMYECKUX MPOOJIeM YeI0BEYeCTBA, a TaKXKE B PEIICHUU BOIIPOCOB
palMOHAIBLHOTO MPUPOIOTIOIB30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJIE POCCUN CKUX U
3apyO0eKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHUCTEMOI OHOJIOTMYECKUX 3HAHHM, KOTOpas BKIIIOYAET OIpPEAeTCHHs M MOHUMAaHHE CYIIHOCTH OCHOBOIIOJIArarolIuX
OMOJIOTMYECKUX TEPMHHOB U TMOHATHH (BUA, SKOocucTema, Ouocdepa), Ouonoruueckue Tteopuu (dBostonuoHHas Teopus Y. JlapBuna,
CHUHTeTHYeCKasi Teopus sBomonnn), yueHus (A. H. CeBeprioBa — o nmyTax u HampaBieHusax 3Boitouuu, B.W. BepHanckoro — o 6uocdepe), 3aK0HBI
(renetuueckoro paBHoBecusi k. Xapau u B. BaiinGepra, 3aposgsimeBoro cxoactBa K. M. bapa), mpaBuna (mMunumyma FO. JIuGuxa,
HKOJIOTHUECKOH MUpaMUbl YHEPTHH ), TUIOTe3bl (TunoTe3a «mupa PHK» V. 'nnbepra);

YMEHHE BIIAJIeTh OCHOBHBIMU METOJIaMU HAyYHOTO TO3HAHMS, HCIOJIb3yeMbIMH B OHMOJIOTMYECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB U
9KOCHUCTEM (OMHCaHUe, U3MEpEeHne, HabI0AeHne, SKCIIEPUMEHT), CIOCO0aMU BBISIBJICHHS U OLICHKH aHTPOIOTEHHBIX U3MEHEHHUH B PUPOJIC;

YMEHHE BBIICTATh CYIIECTBEHHBbIC MPHU3HAKU: BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM U Ouocdepbl, CTaOMIM3UPYIOIIETO, IBUXKYIIETO U
Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, aIOMaTPpHYecKOro M CUMIIATPUUYECKOTO BUAO00pA30BaHUS, BIUSHUS JABIDKYIIUX CHJI DBOJIIOIIMHM HA



reHo(OH/ ] TOMYJISAIHHA, TIPUCIIOCOOICHHOCTH OPraHU3MOB K Cpelie OOWTaHWs, YepelOBaHUS HAINPABICHUN IBOJIOIWHU, KPYrOBOPOTA BEHICCTB U
MMOTOKA SHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTaHABIUBATh B3aMMOCBSI3H MEXKJY IMPOILECCAMU BOJIONNH, IBIKYIIMMH CHJIAMH aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3IMYHBIX
9KOCUCTEM M MIPHUCIIOCOOICHUSIMHA K HUM OPTaHU3MOB;

YMEHHE BBISBJIATh OTJIWYHTEIbHBIC IPH3HAKKA JKHUBBIX CHCTEM, TPUCIOCOOIIEHHOCTh BHJIOB K Cpele OOWTaHUs, aOMOTHYECKUX U
OMOTHYECKMX KOMITOHEHTOB 3KOCHCTEM, B3aMMOCBS3CH OPraHW3MOB B COOOIECTBaX, aHTPOIMOTEHHBIX W3MEHEHHWH B JKOCHCTEMaxX CBOCH
MECTHOCTH;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIONIUE APTYMEHTHI, OHOJIOTMYECKYI0 TEPMHUHOJIOTHIO W CHMBOJIMKY Ui JOKa3aTelbCTBA POJICTBA
OPraHW3MOB PAa3HBIX CHCTEMATHYCCKHX TPYII, B3aWMOCBS3U OPraHW3MOB M CpeJbl OOWTaHWsS, SAWHCTBA YEIOBEUECKUX pac, HEOOXOIMMOCTH
COXpPaHEHHUs MHOTOOOPa3us BUIOB U DKOCHCTEM KaK YCIOBHUS COCYIISCTBOBAHUS IPUPOJIBI U YSIIOBEUECTBA;

YMEHHE pemaTh OMOJIOTHIECKIE 3a7a9H, BBISBIIATh IPUYUHHO-CIICJCTBCHHBIC CBSI3U MEXKTY UCCIICyEMBIMU OHOJIOTHYSCKUMU MTPOIIECCaMH
Y SBJICHUSIMHU, JISJIaTh BBHIBOJIBI M ITPOTHO3BI HA OCHOBAHHH ITOJTYYEHHBIX PE3y/IbTaTOB;

YMEHHE BBITIOJNHATH J1a00OpaTOpHBIE W TPAKTHUECKHE padOThI, COONIONATh MpaBWia NpH paboTe ¢ y4eOHBIM U J1a00PaTOPHBIM
000pyI0BaHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh MX AIKCICPUMEHTAIBHBIMH CPEICTBaMH, (HOPMYIHPYs Ieldb HMCCICIOBAHUS, aHAIM3HUPOBATH
MIOJTyYCHHBIC PE3YNIbTATHI U JIENATh BHIBOJIBI,

YMEHHE Yy4acTBOBaTh B y4eOHO-HMCCIIEOBATENBCKON paboTe MO OHOJIOTHH, SKOJOTUH M MEAWIMHE, MPOBOIUMON Ha 0a3e NIKOJIBHBIX
HAyYHBIX OOIIECTB, M MyOJIMYHO TPEACTABISATh OITYYCHHBIC PE3yJIbTaThl HA YYCHUYSCKIX KOH(PEPCHIIHSX;

YMEHHUE OIICHUBATh TUIIOTE3bI M TEOPUH O MPOUCXOKICHUY YKH3HH, YJIOBEKA U YEIIOBEUECKUX Pac, O MPHUUMHAX, TIOCIECICTBHIX U CIIOCO0ax
MPEeA0TBPAICHUS IJI00aTbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOpD Oymymied mnpodecCHOHATBHON NEATENPHOCTH B 00JacTH  OWOJIOTHH, OKOJIOTHH,
MPUPOJIOTIOIIE30BAHKS, MEIUIIMHBI, OMOTEXHOJIOTHUH, IICUXOJIOTHUH, BETCPUHAPUH, CEITLCKOTO XO3SHCTBA, MUIIEBOW MPOMBIIIJICHHOCTH, YTIIyOIsaTh
M03HABATEJIbHBIN UHTEPEC, HAITPABIICHHBIN HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPO(ECCHU U TIPOIOJIKEHUE OMOJIOTHIECKOTO 00pa30BaHHUS
B OPraHU3aIUAX CPEAHETO MPOPECCHOHATIBHOTO M BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/n P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [{OK
1 b 1
HOMOTILE K Hayka https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 KHBBIE CHCTEMSI 1 HX H3YHCHHE 2 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
3 b 2 0.5
HOMOTHEL IICTICH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 X 10 1
FAMUAECKAT OpratHsatti [eTiH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
5 C 8 2
TPOCHHE It PYHKLIH IICTH https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U MpeBpaIleHUe YHEPTUU B 9 1 bubnunoreka [JOK
KJIETKE https://m.edsoo.ru/7f41c292
7 HacnencrBennas nadopmanus u 9 05 bubnuoreka [JOK
peanuszanus eé B KIETKe ' https://m.edsoo.ru/7f41c292
8 Kv3HEeHHBII UK KIETKU 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
9 17 1.5
CTpOCHHE H (yHKLIH OPraKu3MOB https://m.edsoo.ru/7f41c292
10 Pa3mHOkeHUe U pa3BUTHE OPraHN3MOB 8 1.5 E;f;;;f;ifﬁﬁ £416002
11 I'enernka — HayKa 0 HACIEICTBEHHOCTH U 2 0.5 bubnuoreka [IOK
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HU3MCHYUBOCTU OPraHnu3MOB

https://m.edso0.ru/7f41c292

bubmuoreka [JOK
12 1 1
3aKOHOMEPHOCTH HACJICACTBEHHOCTH 0 https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
1 1
3 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
14 T )
cHeTHia Heroperd 3 05 https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
1 4 1
5 Cenekiusi OpraHu3MOB https://m.edsoo.ru/7f41c292
16 BuorexHoorng u cuHTETUYECKAsA OMOJIOTHUS 4 Bubmrorexa [IOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
17 P 1
S3CPBHOE PpEME https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 102 13
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11 KVIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne n/n P Konrpoiabubie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 3apoKIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX 4 bubnuorexa [JOK
Mpe/icTaBiIeHU B OMOJIOTUN https://m.edsoo.ru/7f41c292
" bubnuoreka [JOK
2 M 14 2
HKPOIBOIIOLHA H €€ PESYIETATH https://m.edso0.ru/7f41c292
3 MakposBoIIOLHS U €€ PE3yIbTaThl 6 bubamorexa [IOK
p H pesy https://m.edso0.ru/7f41c292
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15 bubnuoreka [IOK
3emie ' https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
5 IT — 10 1
POUCXOKICHUE YETIOBEKA — aHTPOIIOTCHES httos://m.edsoo.ru/7f41c292
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHHSIX
6 OPraHU3MOB M HAJOPraHU3MEHHBIX CHCTEM 3 0.5 bubmmorexa [TOK
p . 7OoP . ' https://m.edsoo.ru/7f41cc74
C OKpYXarolien cpeaon
bu6mmoreka [JOK
7 O 0 9 15
PTAHHSMEL 1 Cpella ODMTAHHA https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
8 i 9 0.5
JKOIOTHS BHIIOB 1 HOMyIALMH https://m.edsoo.ru/7f41cc74
DKOJIOTHS COOOIIECTB. IKOJOTHUCCKUE bubmuoreka [JOK
9 12 0.5
CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
10 b — 17100 6
Hocepa — rII0baNLHAs SKOCHCTEMA https://m.edsoo.ru/7f41cc74
11 YenoBek 1 OKpykarolas cpena 6 bubnuoreka [IOK
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https://m.edsoo.ru/7f41cc74

12

PesepBHOE Bpems

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5
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MyHununaipHoe 0011e00pa3oBaTebHOE OIOKETHOE YIPEKICHUE
Kapaunnennckas cpennss o0meoopa3zoBaTebHas mKkosia Ne2
MyHHULIMIIATIbHOTO pailona Kapaunenbckuii paiion PecriyOnuka bamkoprocran

[Tpunoxenue Ne 1 k paboueit nporpamMmme

KAJIEH/IAPHO - TEMATUYECKHUU TUIAH
Ha 2025 - 2026 yueOHBIH TO

Paccmotpeno Ha 3acenanuu [IIMO, potokon Nel ot «28» aBrycra 2025 .

[Tpuka3 nupexkropa MOBY Kapaunennsckas COLI Ne2 Ne 334 ot «28» aBrycta 2025 ¢

[Ipenmer buonorus
Kiace 10,11 (mpodun)
O®OUO yuutens ['mmannuuoBa Pam3us MunedanuneBHa

KommuecTBo yacoB B HEACIIIO: 3 dJaca



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KounyecTBo yacoB
IIpakr DJIeKTPOHHbIE
Ne udposbie
Tema ypoka Konrpo wHecKu Jara usyyenus i pp
n/n Bcero JbHbBIE e Oﬁpa3OBaTeJII)Hl)Ie
padoThI padot pecypchl
bl
BBoanslii nHCcTpyKTak o Th. buonorns bubnuoreka [JOK
1 KaK KOMIUTEKCHAs HayKa W KaK YacTh 1 01.09 https://m.edsoo.ru/7f41
COBPEMEHHOTO OO0IIeCTBa cc74
. bu6moreka [IOK
[TepBuunsbiii uacTpykTax no Th. XKusbie
2 P pvyK 1 02.09 https://m.edsoo.ru/7f41
CUCTEMBI U X CBOMCTBA
ccr/4
bu6mmoreka [IOK
3 YpoBHEBasi OpraHU3aIis KUBBIX CUCTEM 1 03.09 https://m.edsoo.ru/7f41
cc/4
HcTtopus OTKPBITHS U U3YYEHHUS KIETKU bubmotera [JOK
4 ) 1 08.09 https://m.edsoo.ru/7f41
Knerounas teopus
cc/4
MeToabl MOJEKYISPHON U KIETOUYHOMN
ounosorun. [IpakTrueckas padoTa
«3yueHne METOZI0B KJIETOUHOW OHOJIOTUU bubmotera [JOK
5 1 0.5 ]09.09 https://m.edsoo.ru/7f41
(xpomatorpadus, anexTpodopes, 74
middepeHnnanbHoe HEHTpUPYrHpoBaHHUE,
I11IP)»
b K
6 XUMHYECKUH COCTAB KIETKH 1 10.09 htlfr?sj?;;lr?:::i(sigrou 741
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cc74

MI/IHCpaJII)HI)IC BCIIECTBA KIICTKU, UX

bubmuoreka [JOK

7 15.09 https://m.edsoo.ru/7f41
Ouosornyeckas poib
cc74
Cmapmosas ouacnocmuxa. OpraHuyecKue
bubmmorexa [{OK
BeliecTBa KieTkn — Oenku. JlaboparopHas
8 0.5 |16.09 https://m.edsoo.ru/7f41
pabota «O6Hapy)eHuEe OCIKOB C cc74
MTOMOIIBI0 KAYECTBEHHBIX PEaKITHI)
CaoiicTBa, Ki1accuukanus U QyHKIUU bubmorexa HOK
9 17.09 https://m.edsoo.ru/7f41
OENKOB
cc74
Opranndeckue BeIecTBa KISTKH — bubmorera [JOK
10 peBo o 22.09 https://m.edsoo.ru/7f41
YIIEBOJ ccr/4
Opranuyeckue BelecTBa KJICTKH — bubmorexa TOK
11 P 23.09 https://m.edsoo.ru/7f41
JTUTUABI
ccr4
Hyxneunossie kuciotsl. JJHK u PHK.
Hucrpykrax o Th. Jlaboparopnas padota bubnunoreka [JOK
12 «MccnemoBanne HYKJICMHOBBIX KHCIIOT, 0.5 24.09 https://m.edsoo.ru/7f41
BBIJICJIEHHBIX U3 KJIETOK Pa3IMYHbIX cc/4
OpPraHU3MOB»
bubmuoreka [JOK
Crpoenue u ki ATO. ue
13 P Py Hpyr 29.09 https://m.edsoo.ru/7f41
nykieosunrpudocdarsr (HTD) cc7d
Cexsenunposanue JIHK. Metoel bubnuoreka [IOK
14 T€HOMUKH, TPAHCKPUTITOMHKH, 30.09 https://m.edsoo.ru/7f41
MPOTEOMUKH cc74
15 Mertompl CTPYKTYpHOU OHOJIOTHH 01.10 bubnuoreka [IOK
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https://m.edsoo.ru/7f41
cc74

bubmmoreka [{OK

16 Tunet knetok. [IpokaproTHdeckas KieTka 06.10 https://m.edsoo.ru/7f41
cc74
CrtpoeHnue 73yKapuoTUYECKON KIIETKH.
Wucrpykrax no Th. Ilpaktuueckas pabora bubmorera [JOK
17 K L . 0.5 07.10 https://m.edsoo.ru/7f41
«M3yueHne CBOMCTB KIETOYHOMN cc74
MeMOpaHbI»
bubmmoreka [{OK
18 [ToBepXHOCTHBII amnmapar KIETKH 08.10 https://m.edsoo.ru/7f41
cc74
OnHOMEMOpPaHHBIC OPTaHOM Bl KIICTKH.
Huctpykrax no Th. paktudeckas pabora bubmorera [IOK
19 26 i P 0.5 ]13.10 https://m.edsoo.ru/7f41
«V3ydenune MBUKCHUS ITUTOTUIA3MBI B cc74
PaACTUTENLHBIX KIIETKAX)
[ToryaBTOHOMHBIE OPTaHOU/IBI KIICTKH:
MHTOXOHJIPUH, TUIACTU IBI. IHCTpyKTaX 110 bubmuoreka [JOK
20 Th. JTabopatopHas paborta «MccnenoBanue 0.5 14.10 https://m.edsoo.ru/7f41
IUIa3MOJIN3a Y IEIUIa3MOJIN3a B cc/4
PaACTUTENILHBIX KIIETKAX)
bubmuoreka [JOK
21 HememOpaHHbBIE OpraHOW/IbI KIETKH 15.10 https://m.edsoo.ru/7f41
ccr4
bubnuoreka [JOK
22 Crpoenue u GyHKIUU sSapa 20.10 https://m.edsoo.ru/7f41
ccr74
93 CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK 05 | 21.10 bubmuoreka [IOK

sykapuot. Muctpykrax ao Th.

https://m.edsoo.ru/7f41
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JlaboparopHas pabota «/3yuenune
CTPOCHUS KJIETOK Pa3IMYHbIX
opraHusmoB». Tecr.

cc74

AcCCUMWISIINAA ¥ TUCCUMUISIIIASL — JIBE
CTOpOHBI MeTabou3Ma. Turbr oOMeHa
Beniects. JlaboparopHas pabora

bubmmorexa [{OK

24 _ 22.10 https://m.edsoo.ru/7f41
«M3y4yeHne KaTaTuTHIeCKON aKTUBHOCTH cc74
(dhepmMeHTOB (Ha MpUMEpPe aMHJIa3bl WITH T
KaTtajasbl)»
depMeHTAaTUBHBIN XapakTep peaKuui
KJIETOYHOTO MeTaboim3ma. MHCTpyKTaxK 1o
Tb. JlabopaTopHas pabota «/3yuenne bubmorexa HOK
25 05 |03.11 https://m.edsoo.ru/7f41
(epMEHTaTUBHOTO pacCIIETUICHUS cc74
MEepPOKCH/Ia BOJIOPOAA B PACTUTEIbHBIX U
KUBOTHBIX KJIETKaX»
bu6mmoreka [IOK
26 benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI 05.11 https://m.edsoo.ru/7f41
ccr4
bu6mmoreka [JOK
27 ABTOTpOGHBII THII 0OMEHa BEIIECTB 10.11 https://m.edsoo.ru/7f41
ccr4
bubnuoreka [JOK
28 doTocuHTE3 11.11 https://m.edsoo.ru/7f41
ccr4
Xemocunres. Uucrpykrax no Th. bubnnoreka [JOK
29 JIaGopatopHas pabota «CpaBHeHHE 05 |1211 https://m.edsoo.ru/7f41
MPOIECCOB (POTOCHHTE3A U XEMOCHHTE3a» cc74
30 AnaspoOHbIe OpraHu3mMbl. Bujisl 1711 bubnuorexa [IOK

oposxenus. Uuctpykrax mo Th.

https://m.edsoo.ru/7f41



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

Jlaboparopuas pabota «CpaBHEeHHE
MIPOLIECCOB OPOIKEHUS U IBIXAaHUSD)

cc74

AdpOoOHBIC OpTaHU3MBI. JTaITbI

bubmmorexa [{OK

31 18.11 https://m.edsoo.ru/7f41
JHEPreTHIECKOro oOMeHa
cc74
DHeprus MEeMOpPaHHOTO IpaiueHTa bubnuorexa [JOK
32 npotoHoB. Cunre3 AT®: pabora 19.11 https://m.edsoo.ru/7f41
npoToHHOU AT®-cuHTa3bI cc74
bubmmoreka [IOK
33 Peakuuu Matpu4HOro cUHTE3a 24.11 https://m.edsoo.ru/7f41
cc74
TpaHCKpHUIIIKS — MaTPUYIHBINA CHHTE3 bubmorera [JOK
34 p pUI P 25.11 https://m.edsoo.ru/7f41
PHK
cc74
bu6mmoreka [IOK
35 TpaHcasus u e€ Tarnbl 26.11 https://m.edsoo.ru/7f41
ccr/4
KoaupoBanue amunokucior. Posib bubmorera [JOK
36 P ) 01.12 https://m.edsoo.ru/7f41
pubocomM B OuocuHTE3€e OeIKa
cc/4
Opranuzaiys reHoma y IpoKapuor u bubmmorexa [TOK
37 P t Y IPOKEp 02.12 https://m.edsoo.ru/7f41
JyKapuoT 74
MouiekynspHble MEXaHU3MBbI SKCIIPECCHH bubmorexa HOK
38 Yo P 03.12 https://m.edsoo.ru/7f41
T€HOB Y 9YKapuoT 74
Bupycsl — BHekneTouHble (POPMBI JKU3HU bubnuoreka [IOK
39 1 oOnuratHele nmapa3uTsl. MTHCTpyKTax Mo 0.5 |08.12 https://m.edsoo.ru/7f41

Tb. IIpakTnueckas padota «Co3nanue

cc’74
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MOJIENI BUpYCa»

BupycHslie 3a0051€BaHNs Y€IOBEKA,

bubmuoreka [JOK

40 . 09.12 https://m.edsoo.ru/7f41
KUBOTHBIX, PACTCHUN cc74
bu6mmoreka [{OK
41 HanoTtexHoJioruu B OMOJIOTUN U MEIUIUHE 10.12 https://m.edsoo.ru/7f41
ccr/4
bubmmoreka [{OK
42 JKy3HEeHHBIN UKIT KISTKU 15.12 https://m.edsoo.ru/7f41
ccr/4
bu6mmoreka [IOK
43 Marpuunsrii cuates JJHK 16.12 https://m.edsoo.ru/7f41
ccr74
Xpomocomsl. MucTpykTax mo Th. bubnuoreka [IOK
44 JlabopaTtopHnas pabora «3y4yeHue 0.5 17.12 https://m.edsoo.ru/7f41
XpOMOCOM Ha FOTOBBIX MHUKPOIIpEnapaTax» ccr4
bu6mmoreka [IOK
45 Jlenenue KICTKA — MHTO3. TecT. 22.12 https://m.edsoo.ru/7f41
ccr74
Tunsl kieTok. KaprokuHes U UTOKUHES.
Hucrpykrax no Th. Jlaboparopnas padota bubnuoreka [JOK
46 «HabmroneHe MUTO3a B KJIIETKAX KOHUUKA 0.5 23.12 https://m.edsoo.ru/7f41
KOpeIIKa Jyka (Ha TOTOBBIX ccr4
MHKpOIIperaparax)»
bubnuoreka [JOK
47 Perynsuus >kM3HEHHOTO LIMKJIA KIETOK 24.12 L“;ES:/ /m.edsoo.ru/7f4lc
48 OpranusM Kak eIMHOE LIETI0e 29.12 Bubmmorexa LIOK

https://m.edsoo.ru/7f41c
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c74

Txanu pacrennid. MHcTpykTaxk no Th.

bubmmoreka [{OK
https://m.edsoo.ru/7f41c

49 JlaboparopHas padota «/3yueHue TkaHeH 0.5 ]30.12
pacTeHuin» c74
[ToBTOpHBIH HHCTPYKTaX 1O TO6. TraHu bubnuorexa [IOK
50 ’KUBOTHBIX ¥ uesioBeka. JlaboparopHas 05 |12.01 https://m.edsoo.ru/7f41c
paboTa «/3yueHne TKaHei KHBOTHBIX» cr4
Opranbl. CHCTEMBI OPT'aHOB. bubnnorexa [IOK
51 JlabopaTopnas pabora «3yueHne opraHoB 05 |13.01 https://m.edsoo.ru/7f41c
[[BETKOBOTO PAaCTCHUS» cr4
bu6moreka [IOK
52 Omnopa Tera OpraHu3MoB 14.01 ht7t2$:// m.edsoo.ru/7f41c
cra
bu6mmoreka [IOK
53 JIBH>KEHHE OPraHU3MOB 19.01 ht;zs:// m.edsoo.ru/7f41c
cra
bu6mmoreka [JOK
54 ITuTanre OpraHu3MoB 20.01 ht7t§)s:// m.edsoo.ru/7f41c
cra
bubnuoreka [JOK
55 [Tutanre NO3BOHOYHBIX KHUBOTHBIX. 2101 https:/m.edsoo.ru/Tf41c
[MumeBapuTenbHas cucTeMa 4ejJoBeka c74
56 JIpIXxaHue OpraHu3MOoB 26.01 bubmiorexa LIOK

https://m.edsoo.ru/7f41c



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

c74

I[I)IX&HI/IG ITIO3BOHOYHBIX )XUBOTHBIX U

bubmmoreka [{OK

57 27.01 https://m.edsoo.ru/7f41c
4eIIOBEKA c/4
bubmmoreka [{OK
58 TpaHCcHOpT BEIIECTB y OPTraHU3MOB 28.01 h;t:‘?s:/ /m.edso0.ru/7f4lc
cra
bubmmoreka [{OK
59 KpOBeHOCHafl CHCTEMA IMO3BOHOYHBIX 02.02 https://m.edsoo.ru/7f41c
’KUBOTHBIX U YEJIOBEKA c/4
bu6moreka [IOK
60 BHIC/ICHHE Y OPraHH3MOB 03.02 ht7t§s:// m.edsoo.ru/7f41c
cra
bu6mmoreka [IOK
61 SamETa y OPraHHIMOB 04.02 ht7t§)s:// m.edsoo.ru/7f41c
cra
bu6mmoreka [JOK
62 HMmmyHHast cuctema yeaoBeka 09.02 ht;:)s;/ [m.edsoo.ru/7f41c
cra
bubnuoreka [JOK
63 Pasznpaxumocts u perynsanus y 10.02 https://m.edsoo.ru/7f41c
OpraHu3MoB c/4
64 I'yMopanbHas peryssauus 1 S3HI0OKpUHHAS 11.02 bubnuoreka [IOK

CHUCTEMA )KMBOTHBIX U YCJIOBCKA

https://m.edsoo.ru/7f41c
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bubmmoreka [{OK
65 ®opMBbl pa3MHOKEHHUS OPraHU3MOB 16.02 h;tzs:/ /m.eds00.ru/7f41c
cr4
bubmmoreka [{OK
66 I[TonoBoe pa3sMHOKEHHE 17.02 https://m.edsoo.ru/7f41c
cr4
bubmmoreka [{OK
67 Meiios 18.02 https://m.edsoo.ru/7f41c
cr4
I'amerorenes. OGpa3oBaHue U pa3BUTHE bubnuoreka [IOK
MOJIOBBIX KJeTok. JlabopaTopHas pabota https://m.edsoo.ru/7f41c
68 05 ]24.02
«/3ydeHre cTpOEH s TIOJIOBLIX KIETOK Ha cr4
TOTOBBIX MUKpOIIpenapaTax»
bu6mmoreka [IOK
69 NnnuBuayanbHOe pa3BUTHE OPraHU3MOB 9502 https://m.eds00.ru/7f41c
— OHTOTEHE3 c74
bu6mmoreka [JOK
70 3aKajika OpraHoB 1 TKaHeH 13 02.03 https://m.edsoo.ru/7f41c
3apO/IBIIIEBBIX TUCTKOB c74
Poct u pazsutue xuBOTHBIX. THCTpYyKTaX) bubnunoreka [JOK
no Th. JIaboparopHast pabota «BbrsiBieHne https://m.edsoo.ru/7f41c
71 . 0.5 ]03.03 74
IIPU3HAKOB CXOJCTBA 3apOAbIIIEH cra
MTO3BOHOYHBIX KUBOTHBIX»
79 Pa3sMHOkeHME U pa3BUTHE PACTCHUN. 05 04.03 bubnuoreka [IOK

Wnctpykrax no Th. JlabopartopHas pabota

https://m.edsoo.ru/7f41c
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«CTpoeHHe OpraHoB pa3MHOKEHHUSI
BBICIIUX PACTEHUN»

c74

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHUA

bubmmoreka [{OK
https://m.edsoo.ru/7f41c

73 09.03
TCHCTHKH KaK HAyKH c74
OCHOBHBIE TIOHATHS ¥ CUMBOJIBI T€HETHKH. Bubmmoreka [IOK
74 JlaGoparopras pa6ora «JIpo3oduia kak 0.5 |10.03 https://m.edsoo.ru/7f41c
00BEKT TCHETUICCKUX UCCIICIOBAHUID) cr4
3aKOHOMEPHOCTH HACIEAOBAHUS bubmuorexa [JOK
npu3HakoB. MoHOrHOpuIHOE https://m.edsoo.ru/7f41c
75 CerIHI/IBaHI/Ie.HHCprIf:FaK no Th. 05 | 1103 cr4
[IpakTnueckas pabora "U3ydyenue
pe3yIbTaTOB MOHOTUOPHIHOTO
CKpeniuBanus y Apo30Quibr"
bu6mmoreka [IOK
76 [uronormieckue 0CHOBBI 16.03 https://m.edsoo.ru/7f41c
MOHOTHOPHUHOTO CKPEIIUBAHUS ' c74
bu6mmoreka [JOK
77 AHATM3NPYIOIIEE CKPEIUBAHNE. 17.03 https://m.edsoo.ru/7f41c
Henonnoe nomuHupoBanue c74
Jurubpunxoe ckperuBanue. MHCTpyKTax bubnunoreka [JOK
78 o Th. [Ipaktuueckas padbora «3yueHue 05 18.03 https://m.edsoo.ru/7f41c
PE3yNbTaTOB AUTHOPUIHOTO CKPEIIUBAHUS ' ' cr4
y Ap030(pHIIBD»
79 [uTonoruyeckue OCHOBBI TUTUOPUTHOTO 93.03 bubnunoreka [JOK

CKpCHIMBAaHUA. Tecr.

https://m.edsoo.ru/7f41c
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bubmmoreka [{OK
80 ClienIeHHOE HaClIe0BAHNE IPU3HAKOB 24.03 h';tgs:/ /m.edsoo.ru/7f41c
Ccl4
bubmmoreka [{OK
81 XpOMOCOMHAs TEOPHs HACIEICTBEHHOCTH 25.03 hth:‘sz:/ /m.edsoo.ru/7f4lc
Cl4
bubmmoreka [{OK
82 TeHeTHKA MO 06.04 https://m.edsoo.ru/7f41c
cr4
bu6moreka [IOK
83 TeHOTHII KaK IIeJI0CTHAs CHCTEMA 07.04 hthZ’S:/ /m.edsoo.ru/7f41c
Ccia
bu6mmoreka [IOK
pacTeHUM, )KUBOTHBIX U YEJIOBEKA ' c74
bu6mmoreka [JOK
85 MN3MeH4YnBOCTb MpU3HAKOB. BHibl 13.04 https://m.edsoo.ru/7f41c
U3MEHYHUBOCTH ' c74
bubnuoreka [JOK
86 MoaudukanroHHas K3MEHUYNBOCTh 14.04 hthES:/ /m.edsoo.ru/7f41c
Ccia
BapuauvoHHbIi psia v BapUallMOHHAs bubnuoreka [IOK
87 kpuBas. JlabopaTopHas pabora 0.5 15.04 https://m.edsoo.ru/7f41c

«HccaenoBanue 3aKOHOMepHOCTCﬁ
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MOIM(DUKAITUOHHON N3MEHUYNBOCTH.
[TocTpoeHnne BapHallMOHHOTO PsAa U
BAPUALIMOHHON KPUBON»

c74

TI'enoTunmyeckas N3MEHUYNBOCTb.

bubmmoreka [{OK
https://m.edsoo.ru/7f41c

88 20.04
KomOuHaTHBHAS: H3MEHYHUBOCTD c74
MyrtanroHHas U3MEHYUBOCTD. bubnuorexa [JOK
89 Wucrpykrax no Th. Ilpaktuueckas pabora 05 | 2104 https://m.edsoo.ru/7f41c
«MyTaruu y 1po30(uiibl (Ha TOTOBBIX ' ' cr4
MHKpOTIpernaparax)
bu6moreka [IOK
90 3aKOHOMEPHOCTH MyTaIHOHHOTO 22 04 https://m.edsoo.ru/7f41c
mporiecca. DTUreHeTHKA U SITUTSHOMUKA ' c74
I'eneruka uenoseka. MucTpykTax mo Th. Bubmmoreka [OK
91 IIpakTuueckas pabora «CocTaBieHHE 1 05 |27.04 https://m.edsoo.ru/7f41c
aHaJn3 POJIOCIOBHON» cr4
bu6mmoreka [JOK
92 MeTo 16l METUITUHCKOM T'eHETUKU 28.04 https://m.edsoo.ru/7f41c
cr4
3HaueHUE MEIUIIMHCKON reHETUKU B Bubmmorexa [IOK
93 MPEAOTBPAIICHUN U JICYCHUH 29.04 https://m.edsoo.ru/7f41c
TCHETUYECKUX 3a00JICBaHHIA YeJI0BEKa cr4
OCHOBHBIE TTOHSTUS CEJICKIIUH. bubnmuoreka [JOK
JlaboparopHas pabota «/3yueHue copt https://m.edsoo.ru/7f41c
94 paropras p i pToB 0.5 |04.05 .

KYJIBTYPHBIX PACTEHUI U IOPOJ] IOMAIIHUX

KHUBOTHBIX»

c74
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MeTomp! CeNeKIIMOHHON pabOTHI.

bubmuoreka [JOK

95 JlaGoparopnas pa6ora «M3yueHne MeTo10B 0.5 |05.05 https://m.eds00.ru/7f41c
CEJICKLIUU PACTCHUIN» crd
JlocTrKeHUs CeNeKIMU PACTEHU 1 bubnuorexa [JOK
*KUBOTHBIX. MHCTpYyKTa)x 1o Th. https://m.edsoo.ru/7f41c
96 06.05
IMpakTrueckas padora «I[IpuBHBKa cr4
pacTeHuin»
HTOroBast KOHTPOJIbHAS PaboTa. bubmorexa [IOK
97 CoxpaHeHHe, H3y4eHHe U UCTIOIb30BaHUe 11.05 https://m.eds00.ru/7f41c
TCHETHYECKUX PECYPCOB cr4
buortexHonorus kak Hayka U OTpacib bubnuoreka [IOK
98 npousBoacTBa. MHCcTpykTax o Th. 05 12.05 https://m.edsoo.ru/7f41c
IMpakTuueckas pabora «M3yuenue cr4
00BEKTOB OMOTEXHOJIOTUM»
bu6mmoreka [IOK
99 OCHOBHBIE HAIIPABJICHUS] CAHTETUYECKOMN 13.05 https://m.edso0.ru/7f41c
onosoruu ' c74
bu6mmoreka [JOK
100 XpoMOCOMHasl ¥ TeHHast WHKeHepus. TecT. 18.05 https://m.edsoo.ru/7f41c
cr4
bubnuoreka [JOK
101 MenunuHckre OMOTEXHOJIOTUU 19.05 https://m.edsoo.ru/7f41c
cr4
PesepsHeiit ypok. [loBTOpEHuE,
102 20.05

000011IeHNEe, CUCTEMATH3AlI 3HAHUHI
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

13.5




11 KVIACC

KoaudecTBo 9acoB

DJIeKTPOHHbIE
Jara usyyenus
Ne Kontpo IlpakTn uudposbie
Tema ypoka
n/n Bcero JbHBbIE qyecKue o0pa3oBaTe/ibHbIE
padoTsI padoTel | [To man. dakr. pecypchl
bubmmoreka [{OK
1 BBOIHBIN HHCTPYKTaX 10 Th. 1 02.09 https://m.edsoo.ru/7f41c
OpouoronHas reopust Y. JlapsunHa c74
[MepBuunblii HCTPYKTaX 110 TH. bubmorexa LIOK
2 JIBMOKYIIIME CHJIBI SBOJTFOIIMH BHUJIOB 110 Y. 1 03.09 https://m.edsoo.ru/7f41c
JapBuny cra
bu6mmoreka [IOK
3 Bopr0a 3a cymecTBoBaHNE, €CTECTBEHHBII 1 04.09 https://m.edsoo.ru/7f4lc
U MCKYCCTBEHHBIN 0TOOD ' c74
bu6mmoreka [JOK
ABOJTIOIIUT c74
bubnuoreka [JOK
5 DTarbl 3BOJIFOIIMOHHOTO MPOIECcca: 1 10.09 https://m.edsoo.ru/7f41c
MUKPOIBOJIIOIUS H MAKPOIBOJIFOIIHSI c74
bubnuoreka [JOK
6 Ionynsuys — snemMeHTapHas e1uHILa 1 11.09 https://m.edsoo.ru/7f41c
IBOJTIOITHI c74
7 Bxoonas ouaenocmuka. 3akoH 1 0.5 16.09 bubnmuoreka [JOK
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reHeruyeckoro pasHosecus [x. Xapau, B.
BaiinGepra. JlabopaTopHas padora
«BpIsIBIIEHNE H3MEHUUBOCTH Y 0COOECH
OJTHOTO BHJIa»

https://m.edsoo.ru/7f41c
c74

bubmmoreka [{OK
8 DieMeHTapHbIe (PAKTOPHI YBOJTIOIHH 17.09 h;tzs:/ /m.eds00.ru/7f41c
cra
bubmmoreka [{OK
9 OS¢ dekr ocroparens. ekt 18.09 https://m.edsoo.ru/7f41c
OYTBIJIOUHOTO TOPJIBIIIKA c74
bu6moreka [IOK
10 Murparmn. W301511H MOMyIIsIHIA: 2309 https://m.edsoo.ru/7f41c
reorpaduueckasi, OnoJorudecKas c74
bu6mmoreka [IOK
(hakTOp PBOTIOITUHU c74
bu6mmoreka [JOK
12 TomnoBoii 0T60p 25.09 https://m.edsoo.ru/7f41c
c/4
[Ipucrnoco6aeHHOCTh OPraHU3MOB KaK bu6mmoreka [JOK
pe3ynbTaT MUKPOIBOJIIOLUY. https://m.edsoo.ru/7f41c
13 Jla6oparopuas padora «3yuenue 0.5 30.09 c/4
apoMop(}030B U UANOAAATITAIIUHN Y
pacTEeHUN U KUBOTHBIX»
14 [Tpumeps! npuCIOCOOIEHUH Y OpraHU3MOB: 05 01.10 bubnuoreka [IOK

MOp(I)OJ'IOFI/I‘-IeCKI/IC, (bPI3I/IOJIOFI/I‘leCKI/IC,

https://m.edsoo.ru/7f41c
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OMOXMMUYECKHUE, TOBEICHUYECKHUE. c74
JlaboparopHas padota «IIpucrnocoOnenus

OpPraHU3MOB M UX OTHOCHTE/IbHAS

11eecoo0pa3HOCTh

Bun, ero xpurepuu u CTpyKTYypa. Bubmmorexa [IOK

https://m.edsoo.ru/7f41c

15 JlabopaTtopHnast pabora «CpaBHEHHE BUIOB 0.5 02.10
110 MOP(OJOTUIECKOMY KPUTEPHIO» cr4
bubmmoreka [{OK
16 CrtpyKTypa Buja 07.10 https://m.edsoo.ru/7f41c
cr4
bu6moreka [IOK
17 Bunoobpasosarue kak pesybTar 08.10 https://m.edsoo.ru/7f41c
MHUKPOIBOJTIOIAN ' c74
bu6mmoreka [IOK
18 CBSI3b MHKPOJBOJIIOLIMH 1 STIHIEMUOJIOTUH 09.10 hthZ’S:/ /m.edsoo.ru/7f4lc
Ccia
bu6mmoreka [JOK
19 MakposBosmtonus. [TaneonTonornueckue 14.10 https://m.edsoo.ru/7f41c
METO/TbI U3YYCHHUS IBOJIOIHH ' c74
bubnuoreka [JOK
20 buoreorpaduueckre METO bl H3y4YCHUS 15 10 https://m.edsoo.ru/7f41c
ABOJIIOIIUU c74
OMOPHOIOTHUECKHE U CPABHUTETBHO- bubnuorexa IIOK
21 MOP(OTIOTHIECKHE METOIbI U3yUCHHUS 16.10 https://m.edsoo.ru/7f41c

9BOJIIOIINHA

c74
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MoneKynsipHO-r€HETUYECKUE,

bubmuoreka [JOK

22 OMOXMMHUYCCKHE M MAaTEMaTHYCCKUE 21.10 https://m.eds00.ru/7f41c
METO/Ibl U3yYEHUS IBOJIOLHU. TecT. crd
bubmmoreka [{OK
23 O611He 3aKOHOMEPHOCTH YBOJTIOIHH 22.10 h;tzs:/ /m.edsoo.ru/7f41c
c/a
bubmmoreka [{OK
24 AnantuBHas paguanus. HepaBHOMEpHOCTB 93.10 https://m.edso0.ru/7f41c
TEMIIOB DBOJIOIMH ' c74
bu6moreka [IOK
o5 HaydyHble rUnIOTe36I IPOUCXOKICHUS 05.11 https://m.edso0.ru/7f41c
JKU3HU Ha 3eMie c74
bu6mmoreka [IOK
JKH3HU c/4
bu6mmoreka [JOK
97 OCHOBHBIE ATaIlbl HEOPraHUYECKOU 11.11 https://m.edsoo.ru/7f4lc
3BOJIOLUU c/4
bubnuoreka [JOK
28 ['unoTe3sl 3apoKaACHUS KUZHH 12.11 ht;:)s;/ /m.edsoo.ru/7f41c
cra
Hcropus 3emin 1 MeTOAbI €€ N3Y4ECHHUS. bubnmnoreka [JOK
29 Hucrpykrax no Th. Jlaoparopnas pabora 0.5 1311 https://m.edsoo.ru/7f41c

«I/I3yquI/Ie M OIMMCAHHE UCKOIMaCMBbIX
OCTAaTKOB JPCBHUX OPraHU3MOB»

c74
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HauanbHble 3Tans! opraHun4ecKon

bubmuoreka [JOK

30 18.11 https://m.edsoo.ru/7f41c
9BOJIIOLIUN c74
bubmmoreka [{OK
31 DBOJIOLHS SyKapUOT 19.11 h;tzs://m.edsoo.ru/?ﬂlc
c/a
OCHOBHBIE ATArbl YBOJTIOIUN bubnuorexa [JOK
pactutensHOro mupa. Mucrpykrax no Th. https://m.edsoo.ru/7f41c
32 IMpakTuueckas pabora «M3yuenue 0.5 20.11 cr4
0COOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX
OT/IETIOBY
bu6moreka [IOK
33 OCHOBHBIE ATArbI YBOTIOIUN KHUBOTHOTO 25 11 https://m.edsoo.ru/7f41c
mupa cr4
OBotonus kUBOTHBIX. UHCTpyKTax no Th. bubmuorexa [JOK
[IpakTuueckas padota «3yueHue https://m.edsoo.ru/7f41c
34 . 0.5 26.11
0COOEHHOCTEH CTPOCHUS MO3BOHOYHBIX cr4
KUBOTHBIX»
bu6mmoreka [JOK
35 Pa3BuTue »u3Hu Ha 3emMiie 10 3pam U 97 11 https://m.edsoo.ru/7f4lc
epruoaaM ' c74
bubmuoreka [JOK
36 CoBpEeMEHHBIN 3KOJIOTHYECKUH KPU3HUC, €T0 02.12 https://m.edso0.ru/7f41c
0COOCHHOCTHU c74
37 MaccoBbie BEIMHPAHUSI — IKOJIOTUYECKUE 03.12 bubnunoreka [JOK

KPHU3HUCHI ITPOMIIIIOTO

https://m.edsoo.ru/7f41c
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COBpGMeHHaﬂ CUCTCMA OPraHuv4CCKOro

bubmmoreka [{OK

38 04.12 https://m.edsoo.ru/7f41c
IIPOLLIOTO c74
bubmmoreka [IOK
39 OCHOBHBIE CHCTEMAaTHUYSCKIE TPYIIIbI 09.12 https://m.edsoo.ru/7f41c
OpPraHU3MOB c74
bubmmoreka [{OK
40 AHTpOIOJIOTHSI — HayKa O YeJlOBEKe 10.12 hthLrle:/ /m.eds00.ru/7f41c
cia
bu6moreka [IOK
41 Passurue mpesictapennii o 11.12 https://m.edsoo.ru/7f41c
MIPOUCXOKICHUH YeIOBEKa c74
MecTto denoBeka B CHCTEME OPraHUYECKOrO bubmuorexa [JOK
mupa. JlaboparopHas pabota «3yuenue https://m.edsoo.ru/7f41c
42 . 0.5 16.12
0COOEHHOCTEN CTPOEHUS CKeJIeTa cr4
YeJI0BEKa, CBA3AHHBIX C TIPSIMOXOXKICHUEM
bu6mmoreka [JOK
43 JIBuKyIIKe CUjIbl aHTPOIIOreHe3a 17.12 hthES:/ /m.eds00.ru/7f41c
cra
bubmuoreka [JOK
m CooTHOIIICHHE OUOJIOTHYECKUX U 18.12 https://m.edsoo.ru/7f41c
COIIMANIEHBIX (PAaKTOPOB B AaHTPOTIOTEHE3E ' c74
45 OCHOBHBIE CTaJNH AHTPOTIOTEHE3a 23.12 bubmiorexa LIOK

https://m.edsoo.ru/7f41c
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bubmmoreka [{OK
46 [Taneorenernka u najseoreHoMuka. TecT. 24.12 h;tzs:/ /m.edsoo.ru/7falc
Ccr4
bubmmoreka [IOK
47 DBOJIOIHMS COBPEMEHHOTO JeJI0BeKa 25.12 https://m.edsoo.ru/7f41c
cr/4
bubmmoreka [{OK
48 Mex nucumInHapHbIe METOIbI 30.12 https://m.edsoo.ru/7f41c
AQHTPOTIOJIOTHHI c74
bu6moreka [IOK
49 TloBTopHbIH HHCTPYKTaK 110 Th. 13.01 https://m.edsoo.ru/7f41c
3aporkJIeHUE U Pa3BUTHE SKOJIOTHU c74
Huctpykrax no Th. MeTo sl 5KOJI0THH. bubmiorexa LHOK
50 JlaGopaTtopHas pabota «/3y4eHue MeTo 0B 0.5 14.01 https://m.edsoo.ru/7f41c
9KOJIOTMYECKHUX MCCIICI0BAHUIDY cr4
bu6mmoreka [JOK
51 3HaYeHUE FKOJOTUYECKUX 3HAHUH ISt 15.01 https://m.edsoo.ru/7f41c
4eJ0BeKa ' c74
bubnuoreka [JOK
52 DKoJiorudeckue GaKkTopsbI 20.01 hthES:/ /m.edsoo.ru/7f4lc
Ccia
Yenoseueckue pacel. MacTpykTax no Th. bubnunoreka [JOK
53 [Ipaktnyeckas padora «M3yueHue 0.5 21.01 https://m.edsoo.ru/7f41c

9KOJIOTMYECKHUX adallTallui 4eI0BEKa
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AbuoTtnueckue Qakropsl. Temmeparypa
KaK 3KOJIOTUICCKHI (aKTop.

bubmmoreka [{OK
https://m.edsoo.ru/7f41c

54 JlaGoparopHas pabora «BblsBieHne 0.5 22.01 cr4
MPHUCIIOCOOICHUI OPTaHU3MOB K BITUSTHHIO
TeMIepaTypb»
Abunotnueckue pakropsl. CBET Kak bubnuorexa [JOK
sKosioruueckuit paxrop. Jlaboparopnas https://m.edsoo.ru/7f41c
55 . 0.5 27.01
paboTa «BbIsBIICHHE IPUCTIOCOOICHMIT cr4
OpPraHU3MOB K BITUSTHHIO CBETa»
Abunotnueckue ¢akropsl. BraxHocTh Kak bubnuoreka [IOK
sKosioruueckuit paxrop. Jlaboparopnas https://m.edsoo.ru/7f41c
56 0.5 28.01
pabota « AHATOMHUYECKHE 0COOEHHOCTH cr4
pacTeHuil U3 pa3HbIX MECT OOUTAHHSD»
bu6mmoreka [IOK
57 Cpeibl 0OUTaHUS OPraHU3MOB 29.01 hthZ’S:/ /m.edsoo.ru/7f4lc
cra
bu6mmoreka [JOK
58 buonorudeckue puTMbl 03.02 h;tES:/ /m.edsoo.ru/7f4lc
cra
bubmuoreka [JOK
59 JKuznennsie GopMbI OpraHU3MOB 04.02 hthES:/ /m.edsoo.ru/7f4lc
cra
bu6mmoreka [JOK
60 Buotnueckue GpakTopbl 05.02 https://m.edsoo.ru/7f41c

c74
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3HadueHue OMOTUYECKUX B3aUMOACUCTBUN

bubmuoreka [JOK

61 JUIsl CYIIECTBOBAHMsI OPIraHU3MOB B CpeJie 10.02 https://m.edsoo.ru/7f41c
oOuTanus c74
bubmmoreka [{OK
62 DKOJIOrN4eCKHE XapaKTePUCTUKU 11.02 https://m.edsoo.ru/7f41c
MOITYISALUNA cr4
OcHOBHBIE TIOKA3aTEH MOITYIISAIUH: bubmoreka [IOK
63 YHCIICHHOCTb, IUIOTHOCTh, BO3PACTHAS U 12.02 https://m.edsoo.ru/7f41c
HIOJIOBAsl CTPYKTYpa cr4
OCHOBHBIE IOKA3aTENHN MOMYIISIUH: bubmorexa [IOK
64 POXIaeMOCTh, TPUPOCT, TEMII POCTA, 17.02 https://m.edsoo.ru/7f41c
CMEPTHOCTB, MUTPalluH cr4
bu6mmoreka [IOK
65 DKOJIOTUYECKAS CTPYKTYPa MOMYJISIHH 18.02 hthZ’S:/ /m.edsoo.ru/7f41c
cra
bu6mmoreka [JOK
66 JIMHAMUKA TOMYIISIUN U €€ PETYIIALus 19.02 hthZ’S:/ /m.edsoo.ru/7f4lc
cra
bubnuoreka [JOK
67 KpuBble pocTa YHCICHHOCTH TIOIYJISIIINY. 24.02 https://m.edsoo.ru/7f41c
KpuBble BBDKMBaHUS c74
Dkojoruueckas Huma Bujaa. JlaboparopHas bubmmoreka [IOK
68 pabota «IIprcrocoOeHus CeMsiH pacTeHui 0.5 25.02 https://m.edsoo.ru/7f41c
K PacCeeHUIO» cra
69 Bup kxak cucrema nomyssuii 26.02 bubmmnorexa LIOK
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https://m.edsoo.ru/7f41c
c74

3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIHIT

bubmmorexa [{OK
https://m.edsoo.ru/7f41c

70 03.03
JKHBOTHBIX 74
bubmmoreka [{OK
71 Co0011ecTBO OPraHu3MOB — OHOLIEHO3 04.03 h;t:lJSi// m.edsoo.ru/7f41c
c/a
bu6moreka [IOK
72 DKkocucTeMa KaK OTKPBITast CHCTEMA 05.03 h';tzs:/ /m.edsoo.ru/7falc
Ccia
bu6mmoreka [IOK
23 KpyroBopoT BelIecTB 1 MIOTOK SHEPIUH B 10.03 httos://m.edsoo.ru/7fA1c
3KOCUCTEME ' c/4
bu6mmoreka [JOK
74 OCHOBHBIE TOKA3ATEN IKOCHCTEMbI 11.03 ht7t§5:/ /m.edsoo.ru/7f4lc
cra
bu6mmoreka [JOK
75 DKOJIOTHYECKUE MTHPAMHIBI 12.03 h;t:’S:/ /m.edsoo.ru/7falc
cra
bubmuoreka [JOK
76 M3MeHeHust COOOIIECTB — CYKIIECCUH 17.03 hthES:/ /m.edsoo.ru/7f4lc
cra
-7 [pUpOIHbIE YKOCUCTEMBL. DKOCHCTEMBI 18.03 Bubmoreka [[OK

03ep U peK. DKOCUCTEMBbI MOPEil U OKEaHOB

https://m.edsoo.ru/7f41c
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[Ipupoanbie 3KocUCTEMBI. DKOCUCTEMBI

bubmmoreka [{OK
https://m.edsoo.ru/7f41c

78 . 19.03
TYHJIP, JIECOB, CTENCH, IMyCTHIHB c74
bubmmoreka [IOK
79 AHTPOTIOT€HHBIE IKOCUCTEMBI 24.03 https://m.eds00.ru/7f41c
cr4
VYp6oskocucremsl. Mactpykrax no Th. Bubmmorexa [IOK
80 I[Ipaxtudeckas pabota «M3ydenue u 0.5 25.03 https://m.eds00.ru/7f41c
oTMcaHue ypOOIKOCUCTEMBD) cr4
3aKOHOMEPHOCTH (HOPMUPOBAHHS Bubmmoreka [IOK
81 OCHOBHBIX B3aHUMOIEHCTBHIA OPraHU3MOB B 26.03 https://m.edsoo.ru/7f41c
skocucremax. Tect. cr4
MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU I bu6mmoreka [IOK
82 Pa3HBIX THUIIOB Ha CyOOpPTraHU3MEHHOM, 07.04 https://m.edsoo.ru/7f41c
OpraHU3MEHHOM, MOMYISIUOHHOM U ' cr4
9KOCUCTEMHOM YPOBHSIX
bu6mmoreka [JOK
83 buocdepa — obmerranerapaas 000J09Ka 08.04 https://m.edsoo.ru/7f41c
3emun c74
bubmuoreka [JOK
84 VYuenue B. U. Bepnanckoro o ouocepe 09.04 hthf:S:/ /m.eds00.ru/7f41c
cra
85 3aKOHOMEPHOCTH CYLIECTBOBAHUS 14.04 bubnunoreka [JOK

6uocdepsl

https://m.edsoo.ru/7f41c
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KpyroBopoTs! BewecTs u

bubmmoreka [{OK

86 15.04 https://m.edsoo.ru/7f41c
OMOTCOXMMHUYECKHUE [TUKITBI c74
bubmmoreka [IOK
87 3oHanpHOCTH OHochepsl. OCHOBHBIE 16.04 https://m.edso0.ru/7f41c
OMOMBI CyIIn c74
bubmmoreka [{OK
88 YcroitunBoCTh OHOChEpHI 21.04 hthLrle:/ /m.edsoo.ru/7f41c
Ccia
bu6moreka [IOK
89 DKOJIOTHYECKHE KPUZUCHI U UX PUUNHBI 22.04 hthZ)S:/ /m.edsoo.ru/7f4lc
cra
bu6mmoreka [IOK
90 Bo3sgeiicTBue yenoBeka Ha 6uochepy 23.04 h;tES:/ /m.eds00.ru/7f41c
cra
bu6mmoreka [JOK
01 AHTPOIOTEHHOE BO3ACHCTBHE Ha 28 .04 https:/m.edsoo.ru/7f41c
PaCTUTENBHBIN U )KUBOTHBIN Mup. Tecr. ' c74
bubnuoreka [JOK
92 OXpaHa IpUpO/IbI 29 .04 https://m.edsoo.ru/7f41c
cr4
93 OCHOBHBIE TPUHIUIIBI YCTOMYHUBOTO 30.04 bubnunoreka [JOK

Pa3sBUTUA YCIIOBCYCCTBA U ITPUPOAbL

https://m.edsoo.ru/7f41c
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Hrorosas koHTpoJsibHasA padoTa.
ParmonanbHOE TPUPOIOTIONB30BAHUE U

bubmmoreka [{OK
https://m.edsoo.ru/7f41c

94 05.05
COXpaHeHHe OHOIOrHYECKOTO cr4
pa3zHooOpa3us 3emiu
bubmmoreka [{OK
95 0.'606HICHI/IG 1o TeMe «MHUKpO3BOIIOLHS U 06.05 https://m.eds00.ru/7f41c
e€ pe3ysbTaTh» c74
bu6moreka [IOK
96 Q§o6meHHe o Teme «MakpodIBOTIOIUS U 07.05 https://m.edso0.ru/7f41c
e€ pe3yybTaThI» c74
bu6moreka [IOK
97 O6006menue o Teme «IIpoucxoxaeHue u 12.05 https://m.edsoo.ru/7f4lc
pa3BUTHE )KU3HU Ha 3eMIIe)» ' c74
bu6mmoreka [IOK
08 O606menue o Teme «IIpoucxoxacHue 13.05 https://m.edsoo.ru/7f4lc
YeJI0BEKa — aHTPOTIOTCHE3) ' c74
bu6mmoreka [JOK
B3aHMOOTHOIIICHUSX OpraHu3MoBy» TecT. ' c74
bubmuoreka [JOK
100 O6o06menue mo Teme «OpraHu3Mbl U cpeia 10.05 https://m.edso0.ru/7f41c
oOuTaHus» c74
101 O06o01meHune 1Mo Teme «IKOJIOTHS BUJIOB U 20.05 bubnmuoreka [JOK

MIOIYJIALIAN»

https://m.edsoo.ru/7f41c
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bubmmoreka [{OK
102 Obobuenne no Teme «brocepa — 1 21.05 https://m.edsoo.ru/7f41c
riao6anpHas S3KOCUCTEMay c74
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME
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MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOI MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

CdopMHUpPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUM B CHUCTEME
€CTECTBEHHBIX  HayK, B GbopMHpPOBAaHUM  COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHpa, B TIO3HAHUU 3aKOHOB
MPUPOJIBI U PENICHUH >KU3HEHHO BAXKHBIX COLMATBHO-ITHUYECKHX,
SKOHOMMUECKUX, IKOJIOTUYECKUX MPOOJIEM YEIOBEYECTBA, a TAKXKE
B PEIICHWH BOMPOCOB PAIMOHAIBHOTO MPHPOIOIOIH30BAHUS, B
(hbopMUPOBAaHUH IIEHHOCTHOTO OTHOIICHHSI K TPHPOJE, OOIIECTBY,
YEeJIOBEKY; O BKJIAJE POCCHUMCKUX H 3apyOeKHBIX YUIEHBIX —

OMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenune cucremoil 3HaHMA 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHMS, WCIMOJIb3yeMbIX B OHOJIOTMYECKHUX HCCICIOBAHUIX
JKHUBBIX 0OBEKTOB M 3KOCHCTEM (OIMCaHNe, U3MEPEHHE, POBEICHNE
HaOIOZCHMI); CrTOCOOaMH BBISBICHUS W OLIEHKH aHTPOIOTCHHBIX
U3MEHEHUU B MPUPO/IE.

VYMmeHue BBIJBUIaTh TUIIOTE3E, MIPOBEPSITH X
IKCIIEPUMEHTAIbHBIMH CpelICTBaMH, bopmyaupys LieNb
WCCJICIOBaHMS, aHAJTU3UPOBATh MOJTYYCHHBIC PE3yJIbTAaThl U JieaTh
BBIBO/IBI.

BrisiBieHHE 3aBUCUMOCTH MEXIy HCCIECIYEMbIMUA BEJIMYUHAMU,
OOBSICHEHHE TIOJMYYEHHBIX pE3ylIbTaTOB H  (POpMYIHUpPOBaHUE

BBIBOJOB C MCIIOJIb30BAHUCM HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ K 3aKOHOB

YMeHue BIAJCTh CHCTEMOM OHOJOTMYECKUX 3HAHUM, KOTOpPas
BKJIIOYACT: OCHOBOIIOJIArAOIIE OUOJIOTHYECKIE TEPMHHBI U TIOHSTHS
(OKW3HBb, KIJIETKA, TKaHb, OpraH, OpraHW3M, BHWJ, TOITYJISIIHS,
JKOCHCTeMa, OuoleHo3, Ownocdepa; MerabommM3M, TOMEOCTa3,
KIETOYHBIA ~ MMMYHHUTET, OuOcHHTEe3  Oenka, OHONOIHUMEpEI,
JICKPETHOCTb, CaMOpETYJISIINS, CaMOBOCIIPOU3BE/ICHHE,
HACJICICTBCHHOCTh, HM3MEHYMBOCTh, DHEPrO3aBUCHUMOCTh, POCT U

pa3BUTHE);




Oouonornyeckue Teopuu: kietoynas teopus T. IlIBanma, M.
[lneiinena, P. BupxoBa; KIIOHAJIbHO-CEJIEKTUBHOIO UMMyHHuTeTA 1.
Opaux, U.1. MeunnkoBa, XpOMOCOMHasi TEOpHUsl HACIEACTBEHHOCTH
T. Moprana, 3akoH 3apogsimieBoro cxojacrsa K. bapa,
sBoonMOHHas Teopus Y. JlapBuHa, CHHTETHYECKass TeOpUs
3BOJIIOLMH, Teopus aHtpororeHeza Y. JlapBuHa; Teopus
ouoreoneno3a B.H. Cykauépa; yuenne H.W. BaBunoBa o nenrpax
MHOT000pa3usi U MPOUCXOXKAECHUS KYJIbTYpHBIX pacTEeHUH, yuyeHUe
A.H. CeBep1ioBa 0 myTsIX U HallpaBJIEHUSX 3BOJIIOLMHU, yueHue B. 1.
Bepnanckoro — o 6uocdepe);

3aKOHBl  (€OAMHOOOpa3us  MOTOMKOB  IEPBOTO  MOKOJIEHMS,
pacileneHus MPU3HaKOB, HE3aBUCUMOT'O HACJIeJOBaHMsI IPU3HAKOB
I'. Menpens; ClemIeHHOr0 HaclIeI0BaH!s IPU3HAKOB U HaPYILICHUS
cuerieHuss reHoB 1. MopraHa; TroMOJIOTMYECKMX pSAJIOB B
HaclieAcTBeHHOM m3MeHunBocTH H.M. BaBmioBa; reHeTHUecKOTO
paBHoBecus Jx. Xapau u B. BaitHOepra; 3aposIeBoro cXoacTBa
K. bapa; Ouorenernueckuii 3akoH 3. 'ekkens, . Miomepa);
MIPUHIIUIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuauMyMma [O. JIluOumxa, SKOJOTHYECKON MHpPaMUIIBI
qyucen, OMOMacChl U SHEPTHH ),

runote3sl (koarepBatHoi AWM. Onapuna, nepsuuHoro OyiapoHa JIK.

Xounneitaa, mukpochep C. Dokca, pudozuma T. Uek)

VYmenune peuiaTb IIOUCKOBBIC OuojoruyeckKue 3aJa4, BBIABJIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBiA3HU MCIKOY HCCIICyEMBIMU
OHOJIOTMYECKUMU O6’beKTaMI/I, mpoueccaMm M SABJIICHUAMU, O€JIATh
BBIBOJIBI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYYCHHBIX PE3YJILTATOB,

COCTaBJIATb I'CHOTUITMYCCKUEC CXCMbI CKPCIIUBAHUS NI Pa3HbIX TUIIOB
HACJICAOBAaHU IIPU3HAKOB 'y OPraHUu3MOB, COCTABJITb CXCEMBbI
IIEPCHOCa BCIICCTB MW OHCPIHMM B JOKOCHUCTCMAX (I_IGHI/I IIMTaHuA,

TTUIIIEBBIC CETH)

YMeHue yCTaHaBIMBAaTh B3aMMOCBSI3M MEXKJAYy CTPOCHHEM MU
(GyHKUMSAMU: OPraHOMIOB, KJIETOK pa3HbIX TKaHEH, opraHamMu |
CUCTEMAMM OPraHOB Yy PACTEHUH, )KUBOTHBIX U 4YEJIOBEKA; MEXIY
JTamaMud  OOMEHa BELIeCTB; JTalaMH KJIETOYHOTO IMKJIAa H
KU3HEHHBIX IMKJIOB OPraHU3MOB; JTalaMu SMOPHUOHAIBHOTO
pa3BUTHS; TEHOTUNIOM U (DEHOTUNOM, (EHOTHIIOM M (aKTOpaMu

Cpcabl O6I/ITaHI/I$I; nmponeccaMun 53SBOJIIONUU; ABUKYIIUMU CUIIAMU




AHTPOIIOTCHE3A, KOMIIOHCHTaMU Pa3InYHbIX 9KOCHCTEM n

MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB

YMeHue BhIICNATh CYIIECTBEHHbIE TPU3HAKH:

CTPOEHUS  BHPYCOB,  KJIETOK  IPOKAPUOT U  DYKapuoT;
OHOKJICTOYHBIX W  MHOTOKJICTOYHBIX  OpPraHU3MOB, BHJIOB,
OMOTEOIICHO30B, IKOCUCTEM U Ouocdepsl; CTpOSHHS OpPraHoOB H
CUCTEM OpPraHOB pAaCTEHMH, >KMBOTHBIX, YEJIOBEKA; IPOLIECCOB
KHU3HENEATSIFHOCTH, TPOTEKAIONINX B OpraHu3Max pacTeHUH,
KUBOTHBIX WU UEJOBEKa; OHOJOTMYECKMX IIPOLECCOB: OOMEHa
BelecTB (MeTaboyin3M), MH(OpPMALMKM W TMPEBPALICHUS SHEPIHH,
Opo’KeHMsI, aBTOTPO(GHOTO M TEeTEPOTPOPHOrO THUIOB MHUTAHMS,
(dboToCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a, TaMeToreHesa,
SMOpHOTeHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS, PAa3MHOKEHMS,
WHIUBUIYAJIbHOTO pa3BUTHS OopraHuszma (oHTOTEHE3A),
B3aMMOJICICTBHS TE€HOB, TIETEpO3MUCa; ACUCTBUN HMCKYCCTBEHHOIO
0TOOpa, CTAOWIM3UPYIOMIETO, JBIIKYIIETO ¥  Pa3phIBAOIIETO
€CTECTBEHHOT0 O0TOOpa; aJJIONaTpUYecKOro U CHMIIATPHUYECKOTO
BUJO00pa30BaHus; BIMSHHUA JBIXKYIIUX CHJI 3BOJIONMU Ha
reHO(OH] MOMYJIALUY; IPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpele
oOuTaHMs, 4YepelOBaHMs HANPABICHUH 3BOJIIOLMH; KPyroBopoTa

BCIICCTB U IIOTOKA SHEPIrMHU B 9KOCUCTEMAX

ChopMUPOBaHHOCTh YMEHHS BBIJCISATH CYIICCTBEHHBIC MPH3HAKH
BUPYCOB, KIIETOK MPOKApPUOT M DYKApUOT, OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX ~ OPTaHW3MOB, BHJOB, OHOTCOIICHO30B H
IKOCHCTEM; OCOOCHHOCTH IMPOIECCOB OOMEHa BEIIeCTB U
NpeBpalleHusl SHEPTUU B KJIETKE, (POTOCHHTE3a, MIACTUYECKOTO H
JHEPreTUYEeCKOT0 OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
OIUIOJIOTBOPEHHMSI, PAa3BUTHS W Pa3MHOXKCHHS, WHIUBUIYAIHLHOTO
pa3BuUTHs oOpranu3ma (OHTOTEHe3a), OOpbOBl 3a CyYIIECTBOBAHUE,
€CTeCTBEHHOTO O0TOOpa, BHI000Pa30BaHUs, MPHCIIOCOOICHHOCTH
OpPraHu3MOB K cpejie OOUTaHUs, BIMSHUS KOMIIOHEHTOB SKOCHCTEM,
AQHTPOTIOTEHHBIX H3MEHEHM B JKOCHCTEMax CBOEH MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB U MPEBpaILleHus SHEpTHH B Ouocdepe

YMmenue HCIIOJIb30BATh COOTBECTCTBYIOIIINC APTYMCHTBI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHUHOJIOTHIO 1 CUMBOJIUKY UId JOKAa3aTCIIbCTBA
POACTBa OpTraHnU3MOB Ppa3HbIX CHUCTEMATHNYCCKUX TPYIIIL;

B3aMMOCBA3HU  OpraHU3MOB U Cpcabl O6I/ITaHI/ISI; CINHCTBA




YeJIOBEUECKUX pac; HEOOXOIMMOCTH 3J0pPOBOTO 00pasza >KW3HH,
COXpaHEHHUS pPa3HOOOpasusi BUIOB U OKOCHUCTEM KaK YCIIOBHUS

COCYHICCTBOBAHUA MPHUPOABI K YCJIOBCUCCTBA

YMeHne KpUTHYECKH OIICHUBATh HH(OpPMAIKI0 OHOJOTrHYECKOTO
COJICpKAHUS, WHTEPIPETHUPOBATH TUYECKHUE aCIEeKThI
COBPEMEHHBIX  HUCCJIEJIOBaHUH B OWMOJIOTMH,  MEIUIMHE,
OMOTEXHOJIOTUU; pAacCMaTpUBaTh TJIOOATBHBIE JKOJIOTMYECKUE
MpoOJIeMbl COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIECHUIO K HUM

COOCTBEHHYIO MO3UIIUIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D I1O BUOJIOT'HN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buomornsa xak HaykKa. JKuBBle cCHUCTEMBI U X HU3Y4YCHHUC

1.1

CoBpemeHHast OHOJNOTHS — KOMIUICKCHAs Hayka. bHoJIorMYecKkue HayKd |
n3y4yaemble UMM TpobiaemMbl. DyHIaMEeHTaNbHbIE, MPUKIIATHBIE U TIOUCKOBBIC
Hay4HbIE UCCIICIOBAHUS B OMOJIOTUH.

3HavyeHre OHOJIOTUH B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
kaptunbl mupa. [Ipodeccun, cBszannbsie ¢ OMosoTUel. 3HaUeHHEe OMOJIOTHH B
MPAKTUYECKOW JCSITEIPHOCTH YEJOBEKA: MEIUIIMHE, CEIhCKOM XO3SMCTBE,

MIPOMBIILIIIEHHOCTH, OXpaHe IMTPUPOIbI

1.2

Kusble cuctembl Kak MnpeaMeT usydeHus Ouosornu. CBOWCTBAa KHUBBIX
CHUCTEM: €IWHCTBO XHMHYECKOTO COCTaBa, IUCKPETHOCTh M IIEJIOCTHOCTb,
CJIO’)KHOCTh U YIOPSATOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTraHU3aIINs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, N3MEHUYNBOCTh, POCT U Pa3BHUTHE.

YpoBHM OpraHu3allid JKUBBIX CHUCTEM: MOJICKYJAPHBIA, KJICTOYHBIM,
TKaHEBBIM, OPraHU3MEHHBIN, MOMYISAIUOHHO-BUJIOBOM,  IKOCHUCTEMHBII
(6buoreonieHoTHUECKHIT), OMoCchepHBIA. [Iporiecchl, MPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHbIE MPU3HAKK KUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHHUS

MaTepuu

1.3

Metonsl Ouonormyeckoid Hayku. HaOmtonenwe, m3MmepeHUe, SKCHEPUMEHT,
cucremarusanus, meraaHanu3. [loHaThe o 3aBUCUMOW U HE3aBHCHUMOU
nepemenHoi. IlmanupoBanue »skcnepumenta. [locTtaHoBka UM mpoBepka
runore3. Hynesas runoresa. [lonsitue BoIOOpKHU U €€ 10CTOBEpHOCTH. Pazopoc
B  Ouonormyeckux JAaHHbIX. OIleHKa JOCTOBEPHOCTH  IOJIy4EHHBIX
pe3ynbraToB. [IpuunHBl UCKaxeHHs] pe3ylIbTaTOB JKcrepumeHta. [loHsTHe

CTaTUCTHYCCKOI'O TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(QyHKLIMOHaNbHAs €AMHUIA KuBoro. Kcropus
oTKpeITUs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ilneiinen, P. BupxoB). OcHOBHbIE TOJIO)KEHHUS COBPEMEHHOMN
KJIETOYHOU TEOPUH.

Metoapl  MOJEKYISIpHOM M KIETOYHOH  OMOJIOTHMHM:  MHKpPOCKOIHS,
xpomarorpadus, anexTpodopes, METOJ MEYEHBIX aTOMOB,

middepeHnnanbHoe HeHTpUPYrupoBaHNe, KYTbTHBUPOBAHUE KIETOK




2.2

XUMUYECKUN COCTaB KJIETKA. Makpo-, MUKPO- U YIbTPaMUKpPO3JIEMEHThI. Bona
n e€ poib KaK pacTBOPUTENS, pEareHTa, y4yacTHE B CTPYKTYpUpOBaHUU
KIETKU,  TEIJIOperyasuuu.  MuHepaiabHble — BEIIECTBA  KIETKHM,  HX
Ouosoruueckas poJib. Pojp KaTHOHOB M aHMOHOB B KJIETKE.

buonornyeckue mommumepbl. benku. AMHHOKHCIOTHBIH COCTaB OEJKOB.
CrpykTypsl OenkoBoii mosiekyinbl. [lepBudnas cTpykrypa Oenka, menTHIHAS
CBsA3b. BTOpHuHas, TpeTuyHas, YeTBEpTUYHAs CTPYKTypbl. JleHaTyparus.
CpoiictBa OenkoB. Krnaccudukanus OenkoB. buonornueckue ¢GyHKIMN
OEJIKOB.

VYrneBoasl. MoHOCaxapuibl, AUCAaXapubl, OJUrOcaXxapyuabl U MOJIHCaXapuibl.
O6mwmit 1aH CTpoeHus H (PU3UKO-XMMHUYECKHE CBOICTBA YIJIEBOOB.
buonoruueckue QpyHKIIMN yIriieBOJIOB.

Jlunuger. T'uapodunsro-THApOod0OHBIE cBOMcTBa. Kiaccudukarus JTUMuIoB.
Tpurmuuepuasl, ochonunuasl, BOCKH, ctepouabl. buonorndeckue GpyHkimm
munuaoB. OOmue cBoWcTBa OHOJOTMYECKMX MeMOpaH — TEeKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHIO, MOJIYIIPOHUI[AEMOCTb.

Hyxnennoseie kucimotel. [JHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hykneotuasl. I[lpuniun  komrementapHoctu. [IpaBunmo  Yapradda.
Crpykrypa IHK — nBoitnHas cnimpanb. MecToHaXOXIeHHE U OMOJOTUUECKHE
¢byaxuun JIHK. Buger PHK. @yakiuun PHK B kitetke.

Crpoenune Monekynsl AT®. Makpospruyeckue cBsizu B Mojekyine ATO.
buonornueckue ¢ynkiuu ATd. BoccTaHOBIIEHHBIE TIEPEHOCUUKH, UX
¢dbynaknuu B kietke. CexkBennpoBanue [JHK.

CtpykTypHass OMOJIOTHS: OMOXMMHUYECKHE U OMO(DU3MYECKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tunel KJIETOK: JyKapuoTHYecKas M Ipokapuornyeckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuotTuueckoil kiaerku. Kiierounas crenka Oaktepuil u apxei.
OCOOeHHOCTH CTPOEHHUS IeTepoTPOPHON M aBTOTPO(PHOM MPOKAPHOTUUECKUX
KJIETOK. MecTo U poJib MPOKapHOT B OUOLIEHO3aX.

Crpoenue U pyHKIIMOHUPOBAHHUE 3yKapHOTHUECKOH KieTku. [Ina3marnueckas
MeMOpana (mmazmanemma). CTpykTypa IUIa3MaTH4ecKOH  MeMOpaHbI.
Tpancmopt BemiecTB uepe3 IUIa3MaTHUECKyl0O MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas 1uddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN
akTHBHBINA TpaHcropT). Ilomynponunaemocts MemOpanbl. Paborta HaTpuii-
KaJIMeBOr0 Hacoca. OHJOLMTO3: HNHHOLUTO3, (aronuro3. DK30LUTO3.

Knerounas crenka. CtpykTypa ¥ (YHKUMH KJIETOUYHOM CTEHKH DPACTEHMH,




rpuooB.

Huronnaszma. [urozons. Lutockener. JBmxenue murtoruiazmbl. OpraHou/IbI
kiaetku. OgHOMeMOpaHHBIE OpPraHOWMIbl KIETKU: JHJIOIIa3MaTh4ecKas CeTh
(BI1IC), anmapat ['obkH, TM30COMBL, MX CTpOeHUE U (HyHKINHU. B3auMocBsI3b
OTHOMEMOpaHHBIX ~ OpraHoujoB  Kietku. CTpoeHWe  TrpaHyISIpHOTO
perukynyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'magxuit (arpanHynsipHbIN) SHAOIUIA3MATHUYECKUNM peTukyiayMm. CekpeTopHas
¢byHkuus anmapata ['onbmku. TpaHCHopr BelecTB B KieTke. Bakyonu
pacTuTenbHbIX KieToK. Kiterounslii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHIPUHU, TTACTUIBL.

Crpoenve u GyHKIMH MUTOXOHIpHUM M Tuactul. IlepBuuHble, BTOpUUHBIE U
CIIOXHBIE IJIACTUIBl  (POTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTECHUM.

Hememb6pannbie opranouabl kietku CTpoeHune M (yHKIMH HeMeMOpaHHBIX
OpraHouJioB Kjerku. Pubocombl. MukpoduiaamenTsl. MplliedHble KIETKH.
MuxkpotpyOouku. Knerounsiit nentp. CTpoeHue M ABHKEHHE JKTYTHKOB U
pecanuek. MUKpoTpyOouKkH nuToIL1a3mel. LlenTpuoss.

SAnpo. OGosnouka Aapa, XpOMATUH, KapHOIIa3Ma, SAPBIIIKU, UX CTPOCHUE U
dbyakuun. SnepHsiii 6eMKOBBIM MaTpUKC. [IpoCTpaHCTBEHHOE PACIIONOKEHUE
XpOMOCOM B MHTep(]a3HOM szipe. benkn XxpomaTuHa — THCTOHBIL.

Knerounsie BkmtodeHnsa. CpaBHUTENBHAsA XAPAKTEPUCTHKA KJIETOK JDYKapHOT

(pacTUTeNbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AccuMmIsIIMA M JUCCUMUIIALUS — IBE€ CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa
BELIECTB: aBTOTPO(HBIN U reTepoTpodHBIA. YdacTHe KUCI0poia B OOMEHHBIX
nporieccax. DHepreTudeckoe obecrnedueHue kietku: mpeppaiieHne AT B
oOMeHHbIX mpoueccax. PepMEHTATUBHBIA XapakTep peakUui KIETOYHOIO
MeTabonu3zma. PepMeHTbl, UX CTPOEHHUE, CBOWCTBA M MEXAaHMU3M JEHCTBUS.
Kogepmentsl. Ornuumst (epMEHTOB OT HEOPraHWYECKUX KaTalu3aToOpOB.
benku-aktuBatopel U OENKU-MHTMOMTOpPHI.  3aBUCHUMOCTb  CKOpPOCTH
(epMEHTATUBHBIX peakUil OT pa3IUYHbIX (PaKTOPOB.

[lepBuuHBIil CHHTE3 OpraHM4eckux BeuiecTB B kieTke. dotocuHres. Poib
XJIoporiacToB B mporecce ¢orocuHTe3a. CBeroBas M TeMHOBas (pasbl.
[IpoaykTuBHOCTE poTOCHUHTE3a. BinsHue pazanyHbIX (HaKTOPOB HA CKOPOCTb
¢dorocuHTe3a. 3HaueHne (POTOCHHTE3A.

XEeMOCHUHTE3. Pa3znoo6pa3zue OpPraHU3MOB-XEMOCHHTETHUKOB!
HUTPUUIUPYIOLITHE Oakrepum, xKenezo0aKkTepu, cepoOakTepui,

BOJOPOAHBIC 6aKTCpI/II/I. 3HaueHUE XEMOCHUHTE3A.




AnaspoOnble opranusMel. Bumsl Oposkenus. IIponykTel OpoKeHHS M HX
UCIIOJIb30BAHME YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTraHU3MBbI KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30YIUTENN OOJIE3HEH.

AnpoOHbIe OpraHU3MBlI. Oransl HHEPreTUYECKOTO oOMeHa.
[MoaroroBurenpHbiii 3Tan. [NHUKOIW3 — OECKHUCIOPOIHOE paCIICIIICHUE
TJIFOKO3BI.

Bbuomornueckoe OKHUCJICHHUC, NJIN KIJIICTOYHOC AbIXaHUC. Pomne MI/ITOXOHIIpI/Iﬁ B
mpomeccax — Omojormyeckoro  okucieHusa.  Lluxumueckme  peaxknuu.
OxucnurensHoe (ochopunupoBanue. [IpeumymiectBa a3’poOHOro MmyTH
oOMeHa BemiecTB mepes aHa’poOHbIM. D(PPEKTUBHOCTH IHEPreTUUECKOTO

obMmeHa

2.5

Peakuunu marpuyHoro cuHTesa. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMSIX
MaTpUYHOTO  CHHTe3a. Peanuszamust  HacleJCTBEHHOM  HMHQOpMaIuH.
I'eneTnueckuit kox, ero cBoiicrBa. Tpanckpunius — MarpuuHslid cuHTe3 PHK.
[IpyHIMOBI  TPAHCKPUNIMK: KOMIUIEMEHTApHOCTh, AHTUIIAPAJIIENBHOCTb,
ACUMMETPUYHOCTh. TpaHcasauus U e€ sransl. Ydactue TpaHcnoptHeix PHK B
O6uocunTese Oenka. YcnoBus 6uocunTesa 6enka. KonupoBanue aMMHOKHCIIOT.
Ponb pubocom B GrocuHTe3e Oemka.

Opranuzanys reHoMa y NpOKapuoT U 3IyKapuoT. Perynsius akTUBHOCTH
reHoB y npokapuot. ['mnoreza onepona (. XKako6, XK. Mano). Perymsus
0OMEHHBIX TIPOIIECCOB B KiIeTKe. KiieTouHbIil romeocTas.

Bupychl — HeksieTounble GOpPMBI KU3HU U OOJUraTHeie napasuthl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprodaros.

BupycHsie 3a0oseBanus yenoBeka, )KkuBoTHbIX, pacteHuit. CITMJ[, COVID-19,

CoOHaJIbHbIC U MECAUIITMHCKUC HpO6J’ICMBI

2.6

Knerounslii mwmki, ero mnepuoabl W peryiasius. Hurepdaza u  MHUTO3.
OcobenHoCTH MpOIIECcCOB, MpoTeKaroux B nHTepdase. [loaroroBka kieTku K
nenenuto. [lpecuHreTnyeckuil (MOCTMUTOTUYECKHI), CHUHTETHUECKUH U
MMOCTCUHTETUYECKHH (MPEeMUTOTHYECKUIA) TEpHOIbI HHTEP(hA3HI.

Marpuunbiii cunte3 JIHK — permkanus. ITpunnuner pervmukaruu JITHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIA CHHTE3, AHTUIIAPAJLIEIbHOCTb.
Mexannsm pennukanuu JTHK. XpomocoMmsl. Ctpoerne xpoMocoM. Tenomepsl
U TeroMepa3a. XpOMOCOMHBIM HA0Op KIETKU — KapuOTHM. JMTIOWIHBINA U
rariouaHbI  HabOpbl XpoMocoM. ['omMonornyHbie Xpomocombl. [lonmoBwie
XPOMOCOMBI.

JHenenne knetku — MuTo3. CTaAM MUTO3a U MPOUCXOASIINE B HUX MPOLIECCHI.

Tumnel MuTO3A. KapI/IOKI/IHCS U IIUTOKHHE3. bronornyeckoe 3Ha4€HUE MHUTO3a.




Perynsuus murornueckoro nukia kietkd. [Iporpammupyemas KieTo4yHas
rudelb — arnoITos.

DyHKIIMOHAJIbHAs TEHOMUKA

Opranmusm Kak OHOJIOTHYECKasi CHCTEMa

3.1

OAHOKIIETOUHBIE,  KOJIOHHMAJIbHbIE, = MHOTOKJIETOYHBIE  OpPraHU3Mbl U
MHOTOTKaHEBbIE OPraHU3MBI.

@opMBl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKJIKOYasi BEre€TaTMBHOE) U
nosioBoe. Buael 0Oecrnonoro pasMHOXKEHUS: IOYKOBAaHHE, CHOPYJISALUS,
(parMeHTaIus, KIOHUPOBAaHUE.

[TonoBoe paszmuoxenue. llosmoBeie KI€TKH, Wi TameTbl. Meio3. Craaun
Meno3a. IloBenenne xpomocoM B Mmenose. Kpoccunrosep. buosormueckuit
CMBICIT M€l03a M TOJIOBOTO mporecca. Meno3 W ero MecTto B KU3HEHHOM
LUKJIE OPraHU3MOB.

[IpenzaponpiieBoe pazputue. ['amerorenes y »KMBOTHBIX. [100BBIE KeTe3bl.
OO6pa3zoBaHue M pa3BUTHE TMOJOBBIX KJIeTOK. CrepMmaTroreHes M OOTreHE3.
CrpoeHue mosoBbIX KiIeTOK. OIIOJOTBOpEHHE M 3MOpHOHAIBHOE pa3BUTHE
KUBOTHBIX.  CrmocoObl  OIJIOJOTBOPEHMS:  HApPYXKHOE,  BHYTpPEHHEE.
[Taptrenorenes.

NumuBuayansHOe pazBuTHe OpraHu3MOB (oHTOreHe3). Cramuum sMOpHOTreHe3a
KUBOTHBIX (Ha mnpumepe Jmsarymku). Jlpobnenme. Tumbsl  apoOieHus.
OcoGeHHocTn  OpoOJeHHS ~ MJICKOMUTAIOMIMX.  3apOJBIIIEBbIE  JIUCTKU
(ractpynsuusi). 3akiiaJka OpPraHOB M TKaHEH M3 3apOJBIIIEBBIX JIUCTKOB.
B3anmHoe BiusHME YacTell pPa3BHBAIOIIETOCS 3apojblilia (3MOpUOHANbHAsS
UHIYKUUs). 3akiajka IUIaHa CTPOGHUS JKMBOTHOTO Kak  pe3yibTar
HMepapXU4yecKUX B3aMMOJEHCTBUI TeHOB. BrusHue Ha >MOpHOHAIBHOE
pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pazButue xuBOTHBIX. IlocTamMOpuoHanbHbBIM Tepuona. Ilpsmoe wu
HenpsiMoe pa3Butue. PasButue ¢ meramopdozom y OeClO3BOHOYHBIX U
MMO3BOHOYHBIX XKMBOTHBIX. bHoJOrnyeckoe 3HayeHUue NpsIMOTO U HEMPSIMOTo
pa3BUTHUSA, HX pACHpPOCTPAHEHHWE B TMpuUpoJe. THUIBI PocTa KUBOTHBIX.
@akTopel  peryisiquu  pocTa  JKUBOTHBIX U yenoBeka. Craauu
MOCTAIMOPHOHAIIBHOTO  Pa3BUTUS Yy OKUBOTHBIX M 4ejoBeka. [lepuosl
OHTOT'€HE3a YeJI0BEKa.

Pa3smHoenne u pasputue pacreHuil. ['amerodut u cnopodut. Meiio3 B
KU3HEHHOM IMKJIe pacTteHMid. OOpa3oBaHue crnop B Ipolecce Menosa.
I'amerorenes y pacrenuil. OIUIOJOTBOPEHHE M Pa3BUTHE PACTHUTEIBHBIX

OpraHnu3MoOB. I[BOI>'IHO€ OIIOJAOTBOPCHUC y IIBCTKOBBIX paCTeHHﬁ.




OOpazoBanue W pa3BUTHE CEMEHU. MeXaHM3MBl PETYISALMA OHTOTEHE3a Y

pacTeHUM U KUBOTHBIX

3.2

Hcropust craHOBIEHHS H pa3BUTUA TEHETHMKHM Kak Hayku. OCHOBHBIE
FEHETHUYECKUE TOHATUSA U CUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI, aJUICJIbHbBIC
TEHbI, aJbTCPHATUBHBIE MPU3HAKHU, JTOMHUHAHTHBIA U PELECCUBHBINA IMPHU3HAK,
TOMO3HMIOTa, TETEPO3WIOTa, YUCTAsl JIMHUS, THOPHIBI, TeHOTHII, (DEHOTHIL.
OCHOBHBIE METOJBl TEHETHKU: THOPUIOJIOTHUECKHM, ITUTOJIOTHUUECKHIA,

MOJIEKYJISPHO-T€HETUYECKUI

3.3

Monorubpunnoe ckpemuBanue. IlepBbiii  3akoH Menzaens — 3aKoH
eanHoOoOpa3us TUOpUIOB TEepBOTO ToKoyeHus. [IpaBuiio AOMHHMpPOBaHMUSL.
Bropoii 3akon MeHzensa — 3aK0H paciieruieHus npu3HakoB. Lluromoruueckue
OCHOBBI MOHOTHOPHUIHOTO CKpEIIMBaHus. [ UmoTe3a 4ucToThl raMer.
AHanmuzupyroniee ckpemuBanue. [[poMexxyTOUHBIN XapakTep HaclleIOBAHMS.
Pacmennenne mpu3HaKkoB MpH HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHzaenss — 3aKOH He3aBHUCHUMOTO
HacleoBaHUsl Tpu3HAKoB. LluTonormyeckne OCHOBBI — TUTHOPHUIHOTO
CKpELIUBAHMS.

CuemieHHoe HacienoBanue npu3HakoB. Pa6oter T. Moprana. CreruieHHOE
Hacje0BaHUE I'€HOB, HAPYIICHHUE CLEIUICHHUS MEXIy reHaMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mosia. XpoMOCOMHBIM MEXaHWU3M ONPENEICHHS Moja. AyTOCOMBI U
M10JIOBBIE XpPOMOCOMBI. ['OMOraMeTHBII U TeTeporaMeTHbIN 1oJ1. ['eHeTnyeckas
CTPYKTypa IOJOBBIX XpomMocoM. HacinenoBaHue Npu3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

['enotun kak menoctHas cucrteMa. [lneloTponus — MHOKECTBEHHOE JCHCTBHE
reHa. MHOXXECTBEHHbIM ajienu3M. B3anmojaeicTBUe HeayuiebHBIX TI'€HOB.

KommnementapHocts. Onuctas. [lonmumepus

3.4

BzaumopeiictBue reHotuna U cpeapl IpH  (popMUpoBaHMM  (heHOTHHA.
N3meHunBOCTh NpU3HAKOB. KaueCTBEHHbBIE M KOJIMYECTBEHHbIE MPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACIICICTBEHHAsI U HACJIEICTBEHHASL.

MoaudukanonHas ~ M3MeHYMBOCTb. Poib  cpemsl B (POpMHpPOBAHUU
Mo (uKaMoHHON u3MeHunBoCcTH. Hopma peakuuu npusHaka. BapuaroHHsit
psn u BapuanmoHHas kpuas (B. Moranncen). CpoiicTBa MOAM(HKAIIMOHHON
U3MEHYUBOCTH.

I'eHoTunmueckas nM3MeHUMBOCTb. (CBOMCTBA TI'€HOTUIHMYECKOM W3MEHYHBOCTH.
Buipl reHOTHITUECKON M3MEHYMBOCTH: KOMOWHATUBHAS, MYTAIIMOHHASL.

KomOuHatuBHass W3MEHYMBOCTh. Meii03 M TIONIOBOM TMpOIleCC — OCHOBA




KOMOUHATUBHON H3MEHUMBOCTH. PoJIb KOMOMHATUBHONM WM3MEHYMBOCTH B
CO3JTAaHWUU TEHETHYECKOTO Pa3HOOOpa3usl B peJiesiaX OTHOTO BHIA.

MyTauMoHHasT M3MEHYMBOCTh. BuIbl MyTauuid: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIHOHTaHHbIE W HWHIYUMPOBAaHHBIE MyTalMu. SnepHbie U
nuToria3mMarndeckue myraru. CoMaTuyeckue U MoJIoBble MyTaluu. [IpudarHb
BO3HUKHOBEHMSI MyTauuid. MyTareHbl M WX BIUSHUE Ha OPraHU3MBbL
3aKOHOMEPHOCTH MYTALIMOHHOTO Tpoiiecca. 3aKOH TOMOJIOTMYECKHX PSIIOB B
HacnenctBeHHoM uamenunBoctu (H.W. BaBunos). BHesaepHas u3smMeHUUBOCTh

1 HaCJICACTBECHHOCTD

3.5

Kapuotun wenoBeka. MexayHapoaHas MporpaMma HUCCIIEIOBaHUS TE€HOMa
yenoBeka. MeToabpl M3y4YeHHs] TEHETUKH YelOBEKa: TEeHEAIOTHYeCKHH,
OJIM3HEILIOBEIH, IIUTOrCHETUYCCKHI, MOMYJISIIUOHHO -CTAaTUCTUYECKUH,
MOJIEKYJIIpHO-TeHETHYeCKui.  COBpEMEHHOE  ONpeNeJeHUWE  TI'eHOTHIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHHME, TEHOTUIIMPOBAaHWE, B TOM UYHCJIE C
nomompio I111P-anann3a. HacinencTBennbie 3a00a¢BaHms YeloBeKa. | eHHbIC U
XpOMOCOMHBIE ~ 0Oo0JIe3HM  4ejoBeka. boyiesHM ¢ HacleICTBEHHOM
MPEAPACTIONIOAKEHHOCTBIO. 3HauyeHne MEIUIIUHCKOMN TEHETUKHU B
MpEeNOTBpAIllEHU W  JICYEHMHM TEeHETHYeCKuX 3a00JieBaHUN  4YeloBeKa.

CTBOJIOBEIE KJIIETKU

3.6

JlomecTukanusi U CeNeKiys. 3apoKICHUE CEEKIMU U JOMECTUKAIIMHU. Y YCHUE
H.W. BaBuimoBa 0 IIeHTpax MNPOUCXOXKJIEHUS M MHOTO00pa3wsl KYyJIbTYPHBIX
pactenuii. Ponb cenmexiiuu B CO34aHUM COPTOB PACTEHUH M TOPOJI KUBOTHBIX.
Copt, mopona, ImTaMM. 3aKOH TOMOJIOTUYECKHX PsJIOB B HACIEICTBEHHOMN
m3menuyrBocty H.M. BaBuioBa, ero 3HaueHue Jyisl CEICKIIMOHHON paOOTHI.
Metoapl ceneKIMOHHONW paboThl. VcKycCTBEHHBI OTOOP: MacCOBBIM H
WHIWBHUAYyQIbHBIM. JTanbl KOMOWHAIIMOHHOW  cenekumu. VcmbiTanue
MPOU3BOIUTENEH MO MOTOMCTBY. OTOOp MO T'€HOTUIY C MOMOIIBIO OICHKHU
(eHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHUITY ¢ oMoIkio aHanu3a JJHK.
HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOW  paboThl.
PaguanyioHHbIi ¥ XUMHYECKMH MyTareHe3 KakK MCTOYHMK MYyTalud y
KYJIbTYpHBIX OpM opranu3moB. Mcrosib30BaHre TEeHOMHOTO peAaKTHPOBAHUS
u MeTonoB pexkoMOuHaHTHBIX JIHK [1s mosydeHus MCXOJHOTO Marepuana
JUIS CEICKITUU.

[Tonmyuenue mommruionnioB. BHyTpuBHaoBas ruOpuan3anus. biuskopoacTBeHHOE
CKpelllMBaHue, Win nHOpuaMHT. HepoacTBeHHOE CKpeliBaHKe, WM ayTOPH/IIHT.
I'ereposuc u ero npuunHsl. Mcnons3oBanue rereposuca B cenekiuu. OTnanéHHas

rubpumzanys. [Ipeogonenue Gecriomys MEKXBUIIOBBIX THOpUIOB. JloCTIKEHHS




CEJICKLIMY PACTEHUI U dKUBOTHBIX

3.7

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJOTMM, — KJIETOYHbIE M TKAaHEBBIC
KyJIbTypbl, = MHKpPOOPraHHM3MbI, = HUX  XapakTepuCTUKa. TpaaunnoHHas
OMOTEXHOJIOTHS: XJIeOOMEeUeHrne, IOJIYYEHHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJeNHE. Mukpoouosnornyeckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHYECKHX
texHosorui.  IlpowsBojmcTBo  Oeika, AMUHOKHCIOT W BHTaMHUHOB.
HckyccTBeHHOE  OIUIONOTBOpPEHHME.  PEKOHCTpyKuus — AWLIEKIETOK U
KJIOHUPOBAHUE )KUBOTHBIX. METO/ TPaHCIIAHTALIMH s]1€P KJIETOK.

XpOMOCOMHAsi M TE€HHas HWHXeHepus. LICKyCCTBEHHBIM CHHTE3 T€HA H
KoHCTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTmxkeHus W MepCreKTHUBBI
XpOMOCOMHOM UM TeHHOW WH)XeHepuu. MenuuuHckue OHOTEXHOJIOTHH.

HMcnonb3oBaHue CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3me OpraHmdeckoro Mupa

4.1

buonoruueckoe  pasHooOpaszue opranusmoB. CoBpeMeHHass cHucTeMa
opranuueckoro mupa. IlpuHuunel knaccuduxanuu opranu3moB. OCHOBHBIE
CUCTEMaTUYECKHUE TPYIIIbl OPraHu3MOB.

Oco0eHHOCTH CTPOCHHUS U KU3HEACSITEIbHOCTH OAHOKIETOYHBIX OPraHU3MOB.
bakTtepun, apxeu, OIHOKIETOYHBIE TI'pUOBI, OJHOKJIETOYHBIE BOJOPOCIIH,
npyrue npotuctel. KomonuanbHble opraHu3Mbl. JIBuKeHHE OTHOKIETOUHBIX
OpraHu3MoB:  aME€OOHMAHOE, KI'YTHMKOBOE, PpECHHYHOe.  3ammra y
OJIHOKJIETOYHBIX ~ OpraHu3MoB.  Pa3mpakxuMoctb y  OJHOKJIETOYHBIX

OPraHnu3MoB. Takcucer

4.2

MHorokiaeToynble  pacTeHus. B3auMocBs3p 4YacTeli  MHOTOKJIETOYHOTO
opranu3ma. TkaHu, oOpraHbl U CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranu3ma. Opranusm Kak eauHoe 1enoe. Tkanum pacteHuid. Tumbl
pacTHTENbHBIX TKaHEW: oOpa3oBarenbpHasi, IOKPOBHAs, MPOBOJIIAL,
OCHOBHas, MexaHuueckas. OcoOeHHOCTH  cTpoeHus, GYHKIOUHA U

PAaCIIOJIOKCHHA TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereratuBHple M reHepaTHBHbIE OpraHbl pacTeHuil. DyHKUMH OpraHoB H
cuctem opraHoB. Kapkac pacreHuil. /[BmkeHHE MHOTOKJIETOYHBIX PACTCHUM:
TpOIM3MbI U HacTUU. [lormomieHue BOJbI, YIIEKUCIOrO ra3a U MUHEPAIbHBIX
BellecTB pacTeHusMu. [Ipixanue pacrenuii. Juddysus razoB uepes
IIOBEPXHOCTh KJIETKU. TpaHCHOPTHBIE CHUCTEMBI pacTeHHMi. Beiaenenue y
pacTeHuid. 3amuTa y MHOTOKIETOuHbIX pacteHuil. Kyrukyna. Cpencrsa
MacCCUBHOM U XMMHUUYECKOM 3amuThl. DUTOHITUABI.

Pa3znpa)xuMocTh U perynasuus y Opranu3moB. PazapaxuMocCTh U peryisauus y




MHOTOKJICTOYHBIX paCTeHHfI. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOTrOKJIETOYHEIE JKUBOTHBIC. B3aMMOCBS3b YacTeili MHOTOKIETOYHOI'O
opranu3ma. TkaHHM, Opraubl W CHCTEMbl OPraHOB MHOTOKJIETOYHOIO
opranu3ma. Opranus3m kKak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U
YelloBeKa. THIBI JKMBOTHBIX TKaHEH: OJIHMTENIHaIbHAas, COCOUHHUTCIIHHAM,
MbIieyHas, HepBHas. OCOOCHHOCTH CTPOCHHS, (YHKIMA M PACTIOJIOXKCHUS

TKaHEH B opraHax >JXMBOTHBIX U YCJIOBCKa

4.6

Opranbl U CHCTEMBI OpPraHOB KUBOTHBIX. (DYHKIMUM OPraHoB MU CHUCTEM
opraHoB. Omopa Tena opraHu3smoB. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHbIX. HapyxHbIli 1 BHyTpeHHUH ckeneT. CTpoeHue u
THUIIBI COEIMHEHUSI KOCTEM.

JIBI>KEHUE MHOTOKJICTOYHBIX KMBOTHBIX. [luTanme >xuBOTHBIX. [luTanme
MMO3BOHOYHBIX JKMBOTHBIX. JlpIXaHWe JKMBOTHHIX. KOXXHOE JBIXaHHeE.
’KabepHoe u nérouHoe ApIXaHUE.

JIpIxaHne MO3BOHOYHBIX JKUBOTHBIX. DBOJIOLMOHHOE YCIOXHEHHE CTPOEHUs
NErKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cucTeMa 4YelloBeKa.
MexaHu3M BEHTWISALMM JETKUX y NTUL M MIekonuTaooummx. TpaHcrnopt
BELIECTB y OPraHu3MoB. TpaHCHOPT BellecTB y JKUBOTHBIX. KpoBeHOCHas
cucremMa M €€ opraHbl. KpoBeHOCHas cHUCTEMa MO3BOHOYHBIX JKHUBOTHBIX.
Kpyru  kpoBooOpaiieHus.  DBOJIIOLMOHHBIE  YCIOXHEHHUS  CTPOCHMS
KPOBEHOCHOM CHUCTEMBI II03BOHOYHBIX KUBOTHBIX. BbIieneHNne y OpraHi3MoB.
Beinenenue y xuBoTHbIX. CoKpaTuTenbHble Bakyoju. OpraHbl BblIIEJIEHUS.
CBs3b IOJIOCTM Te€lNa C KPOBEHOCHOM U BBIIEIUTENBHOM CHUCTEMaMH.
Bbienenne 'y MO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX
AKHUBOTHBIX. [IOKpOBBI M HX ITPOU3BOIHBIE.

Pazgpaxumocts W peryasnus y  opraHusmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchbl. PaznpaxxumocTs W perymsiuus y
MHOTOKJIETOYHBIX pacTeHUH. POCTOBbIE BelllecTBa U UX 3HaYECHUE.

HepBHas cuctema u pedieKkropHas peryasiiuuss y MHOTOKJIETOUHBIX
KUBOTHBIX. HepBHas cucrema M e€ oTAeibl. DBOJIOLMOHHOE YCIOXKHEHHE
CTPOEHHUSI HEPBHOW CUCTEMBI Y KUBOTHBIX.

PazpaboTka anroputMoB M mporpamMm Juisd 3()p(eKTUBHOW (QYHKIIMOHAIBHOM
aHHOTAllUM  TE€HOMOB, TPAHCKPUITOMOB, MPOTEOMOB,  METa0OJIOMOB

MHUKPOOPIraHU3MOB, paCTCHHﬁ, JKHBOTHBIX U YCJIOBCKaA

OpraHI/ISM YCJIOBCKA U €TI0 3I0POBLE

5.1

OpTaHLI U CHCTCMbI OpraHoB 4YCJIOBCKaA. OT,Z[C.IIBI TOJIOBHOTO MO3ra




MMO3BOHOYHBIX XUBOTHBIX. Peduiekc u pednexropHas myra. besycioBHbie u
ycIoBHBIE pediekchl. ['yMopanpHasi perynsiius W SHIOKPHHHAS CHCTEMa
KUBOTHBIX M uejioBeka. JKeye3bl AHAOKPUHHOW CHCTEMBI U HUX TOPMOHBI.
[elictBue TOpPMOHOB. B3aMMOCBSI3b HEPBHOM M SHIOKPUHHOM CHCTEM.
lunmortanamo-runousapHas cucrema. Pedrexc wu peduiekTopHas myra.

besycnoBHbIE U YCIIOBHBIE pe(IeKCh

5.2

3ammTa opranu3zMa ot Oosie3Hedl. IMmMyHHas cuctema yesoBeka. KieTouHsrit
U TYMOpaJbHbIH UMMYHUTET. Bpox1€HHBIN, MproOpeTEHHBIN cienupuuecKkuii
UMMyHHUTET. Teopus KJIOHaJIbHO-ceNeKTUBHOrO wuMMmyHuTeTa (I1.Dpnux,
®.M.bepuer, C.Tonerasa). BocmanutenbHble OTBETHI OpraHu3MoB. Pouib

BPOKJIEHHOTO HMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUIN

5.3

KposenocHas cucrema u e€ opranbl. Cepaiie, KpOBEHOCHBIE COCY/Ibl U KPOBb.

Kpyru xpoBoobparmienus. Pabora cepana u e€ perymisus

5.4

Heixanue yenoBeka. J(uddysuss rTa3zoB yepe3 MOBEPXHOCTh  KIIETKH.
JpixarenbHasg cucTeMa 4esioBeka. JlpixaTenbHas MNOBEPXHOCTh. Peryisius

neIXaHus. [[prxaTenbHbie 00BEMBI

5.5

[MumeBapurensHas cucreMa yenoBeka. OTaebl MUIIEBAPUTEIHHOTO TPaKTa.
[MumeBaputenbHble  JKele3bl. BHYTPUMOIOCTHOE U BHYTPHUKIETOYHOE

MUIIeBapeHne

5.6

[ToxpoBel u ux mnpousBoaHble. Opranbl BblaeneHus. [louku. CrpoeHue u
dbyHKMOHUpOoBaHUEe HeppoHa. DuiabTpamnms, Ccekpenus ©u  oOpaTHoe
BCAaChIBAaHUE KaK MEXaHM3Mbl pabOThl OpraHoB BbiAeieHus. OOpazoBaHue

MOYH Yy 4YCJIOBCKaA

5.7

Z[BI/I}KGHI/IC YyeJIoBeKa: MblmeyHas cucreMa. CKeJleTHBIE MBIIINBI 1 UX pa60Ta.

CTpoeHue U TUIIbI COEAMHEHUS KOCTEH

Teopm{ 9BOJIIOIMH. Pa3BuTHe )XKM3HHU HA 3emie

6.1

OpomononHass  Teopus Y. JlapBuna. Ilpeanochuiku  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb U HaydHas nesrenbHocTs Y. JlapBuHa.

JIBuokymiue cuiibl 3BoJItoMU BUAOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXEHHsI OpPraHM3MOB, HACIEACTBEHHAas HM3MEHYHBOCTh, Oopnba 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIN M HCKYCCTBEHHBIH O0TOOD).

Odopmnenue cuntetndeckoir Tteopun HBomtounu (CTDI). HeltpanpHas
Teopus dBojtoruu. CoBpeMEHHass HBOJIOLMOHHAs OHonorus. 3HadeHUe
ABOJIIOIIMOHHOW TeOpuH B (OPMUPOBAHUU €CTECTBEHHO-HAYUYHON KapTUHBI

MHUpa

6.2

HOHyJBIL[I/IH KaK JJICMCHTAapHad CAWHHUILA 3BOJIIOLNU. COBpCMCHHHC MCETOJBI




OLICHKM T'€HETUYECKOI0 pa3HoOOpa3us U CTPYKTYphl nomyisuuil. Mzmenenue
reHooHa TOMYJIALMN KaK 3JEeMEHTAapHOE 3BOJIOLMOHHOE SIBJICHUE. 3aKOH
reHeruyeckoro paBaoecus Jlx. Xapau, B. BaiinOepra.

OneMenTapHble (AKTOPHI (IBMXKYIIME CHIIBI) SBOJIIOUMH. MyTanMOHHBIN
nporecc. KomOuHatuBHasi wu3MeHUMBOCTH. [Ipeiidp reHOB — ciyvaifHble
HEHANpaBJICHHbIE HM3MEHEHUS YacTOT ajulejed B NOmymsanusax. OQQext
ocHoBarens.  Murpammu.  M3omaummst — momyssinmid:  reorpadudeckast
(mpocTpaHcTBEHHAs), Ouosiornueckasi (pernpoyKTUBHAs).

EctectBennsiii oTOOp — HampaBistoumii ¢dakrop s3Bomonuu. Dopmbl
€CTECTBEHHOI0 O0TOOpa: JBMXKYIIMHM, CTaOWIM3UPYIOLINM, pa3pbIBalOLIUI
(mm3pyntuBHbIi). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OpraHU3MOB  KaK  pe3yslbTaT  MHMKPOABOJIOLHUU.
Bo3HukHOBeHHe mpucrnocoOiaeHuid y  opraHu3sMoB. Apomopdo3sl U
HIA0AJaNTalUH. [Tpumepsr MPUCTIOCOOICHHM y OPraHU3MOB.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yabTaT
MUKpO3BOJIfOoLUHU. M3omsaus — kitoueBoit Gaxktop Buaoobpazosanus. [lyru u
CIIoCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TTOJUILIONIN3AIIHS,
ruOpuau3anys). JaurenbHOCTh 3BOIIOLMOHHBIX IPOIIECCOB.

Mexanusmbl popMUpOBaHUS OMOJOTHUECKOTO pa3HOOOpa3usl.

Poub 3BOIIIOLIMOHHON OMOJIOrMM B pa3paboTKe HAYYHBIX METOJJOB COXPaHEHHUS
O6ropazHooOpazus. MUKpPOIBOJIIOLUSA U KOIBOJIOLMS MMapa3sUTOB U UX XO35EB.
Mexanusmbl (HOpMUPOBaHMS YCTOMUMBOCTH K AHTUOMOTHKAM M CHOCOOBI

OOpBOBI C HE

6.3

Metonsl  u3ydeHUs  MakposBoitonuu. IlanmeoHTonmormyeckue  METOJbI
u3yueHus oBotouuu. [lepexonnbie ¢GopMbl U (UIOTCHETUYECKUE PSIbI
OpraHu3MOB.

buoreorpaduueckue metonapl uzydeHus sBomronuu. CpaBHeHue (Iopsl U
(dayHbl MaTepuKOB U OcTpoBOB. broreorpaduyeckue obnactu 3emnu. Buspi-
SH/IEMUKH U PEIIUKTHI.

DOMOpPHOJIOTHYECKHE U CPABHUTEIHLHO-MOPQOIOTHUECKUE METOAbI H3y4YeHHS
3BOJIOLMU. ['eHeTHUecKrne MeXaHU3Mbl 3BOJIOLMU OHTOTEHE3a W TOSBICHHS
SBOJIIOLIMOHHBIX HOBIIECTB. [ 'OMOJIOTMYHBIE M aHAJOTUYHBIE OPTraHBbI.
PyaumenTtapHsle opransl W aTaBU3MbL.  MOJEKyJIspHO-T€HETUUYECKUE,
OMOXMMHYECKHEe ¢ MaTeMaTHYeCKhe METOAbl HW3YYEHHS  DBOJIOLHUU.

I'omonoruunsie I'CHEI. COBpCMCHHHC MCETOJBI MMOCTPOCHHUA




(UIOTEHETHYECKHX IEPEBHEB.
XpOMOCOMHBIe MyTallliu 1 3BOJIFOIIUA T'CHOMOB.
OO6mue 3akoHOMEpHOCTH (mpaBuia) IBoJonud. HeoOpaTUMOCTh ABOJIIOINU.

AnantuBHas paauauus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUU

6.4

HayuHple rumotessl NPOUCXOXKIEHMSI JKU3HM Ha 3emue. AOHOreHe3 H
naHcnepmus.  JloHayuyHble — TNpEACTaBIEHUS O  3apOKJIECHUU  KU3HU
(kpeauroHu3M). I'unore3a MOCTOSHHOTO CaMO3apOXKACHUS JKU3HU U €€
onpoBepkeHue omnbitamu  @®. Pemu, JI. Cnamnanuanu, JI.  Ilactepa.
[IpoucxoxaeHue KuU3HU U aCTPOOUOJIOTHS.

OcHoBHbIE JTanbl HEOPraHU4YEeCKOU 3BOJIIOLUN. [Limanerapnas
(reonoruueckas) SBOJIONUS. XUMHYECKass SBOIONUSA. AOHOTEHHBIN CHUHTE3
OpraHMyeckux BemnlecTB W3 Heopranmyeckux. OmbiT C. Mumnepa u I'. FOpu.
OO6pazoBanue moJuMepoB U3 MoHOMepoB. KoarepBatHas rtumorte3a A.U.
Omnapuna, rumoTe3a mepBUYHOrO OymboHa JIk. XoujelHa, TeHeTHYecKas
runore3a . Mémnepa. Pubosumsr (T. Yek) u runoreza «mupa PHK» V.
I'un6epra. ®opmupoBaHre MeMOPaH U BOZHUKHOBEHHE MMPOTOKIIETKH.
Hcropusa 3emimm u MeToibl €€ n3ydeHus. Vckomaemble OpraHnyecKrue OCTaTKH.
I'eoxponosnorust u e€ metoapl. OTHOCUTENIbHAS U A0COTIOTHAS T€OXPOHOIOTHSL.
['eoxpoHoOrnyecKas mKaia: S0Hbl, 3pbl, IEPUOIbI, STOXH.

Hauvanbnable »Tanmbl opranudeckod sBofonuu. [losBiaeHue u  3BOJIIOLUS
MEpBBIX KIETOK. OBOJIONUS MeTaboiu3smMa. BoO3HHMKHOBEHHE TEpBBIX
skocucteM. CoBpeMeHHble MUKpPOOHBIE OMOIUIEHKM KaK aHaJor MEepBBIX Ha
3emiie coobmiectB. CTpomMaToauThl. [IpoKapuoOThI U 3yKapUOTHI.
[Ipoucxoxaenue 3ykapuoT (CUMOUOTEHEe3). DBOJIIOIMOHHOE MPOUCXOXKICHUE
BUpYycOB. [IponcxoxneHne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE STanbl 3BOJIONUHM BBICIIUX pacTeHuil. OCHOBHbBIE apoMOp(]o3bI
pacrenuii. Beixon pacrenuii Ha cymy. IlosBieHue CHOpPOBBIX PacTEHUU U
3aBoeBaHWe UMHU cyld. CemeHHble pacTeHus. lIpomcxoxaeHue LBETKOBBIX
pacTeHui.

OcHOBHBIE STambl 3BOJIOLUH KUBOTHOTO Mupa. OCHOBHBIE apoMop]o3bl
KUBOTHBIX. Benjackas ¢ayna. KemOpuiickuii B3pbIB — TOSBICHHE
COBPEMEHHBIX THUIOB. IlepBble XopaoBble XUBOTHbIE. JKU3HB B BOJE.
OBomolus  MO3BOHOYHBIX. [IpoucxoxkneHne ampuOMil W penTHIMA.
[Ipoucxoxkaenne  MieKonmuTaromMx W Orul.  llpuHnun — kimoueBoro

ap0M0p¢)o3a. OcBoeHue OECIO3BOHOYHBIMH U ITO3BOHOYHBIMHU JKHBOTHBIMU

CYILIH.




Pa3Butne xu3HM Ha 3emiie 0 3paM M IEpUOJaM: apXxeW, MpPOTEpPO30H,
najgeo3oi, Me3030HM, KaiiHO30il. OOm@as xapakTepucTHKa KiuMmMara U
reoJIOTHYeCKUX IpoueccoB. [losiBieHne n pacBeT XapakTEpHbIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro YCIOBHS M BIMSHUE Ha Fa30BbIi COCTaB aTMOCHEpBL.

MaccoBble BBIMUPAHHS — 3KOJIOTMUECKHE KpU3HChl mporuioro. Ilpuunnsl u
CIIECTBUS MaccoBBIX BbIMHpaHuil. COBPEMEHHBIN 3KOJOTMYECKUI KpHU3UC,

€ro 0CoOOEHHOCTH

6.5

Paznenst u 3agmaum antpomnosiornd. Metonapl anTponosioruu. CTaHOBIIEHHE
MPEJICTaBICHU O MPOUCXOXKACHUU 4yesoBeka. (CoOBpeMEHHbIE Hay4HbIE
TEOpUHU.

CX0aCcTBO uenoBeKa ¢ JKUBOTHBIMU. CHUCTEMAaTHUECKOE MOJIOKEHHUE YETIOBEKa.
CBuzerenbcTBa CXOJACTBA  Ye€JIOBEKa C  JKUBOTHBIMHM: CPaBHHUTEIBHO-
MOpP(hOIOTHIECKHE, AMOPHUOJIOTHYECKHUE, (bU3M0JIOT0-0NOXUMHYECKHE,
noBeAeHueckue. OTnuuus YejgoBeKa OT KHUBOTHBIX. [IpsMoxokieHue u
KOMIIJIEKC CBS3aHHBIX C HUM NMPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra ¥ BTOPOi
CUTHAJIBHOW CUCTEMBI.

JBuxymue cuibl ((akTopbl) aHTpOINOreHe3a: OMOJOrMYecKue, COLMaIbHbIE.
CooTHolieHre OMOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJUU AHTPOIOTeHE3a. ABCTPAJONMUTEKH — JABYHOTHE MPEIKU
moaei. YemoBek ymenblii, TEpBbIE M3rOTOBJICHHS Opyauil Tpyaa. Yenosek
MPSMOXOIAIIANA W TIEPBBIM BBIXOJ JrOAeH 3a mpeaensl Adpuxu. YemoBek
reiinensoeprekuii — o0l MpeoK HeaHepTaIbCKOTO YeIOBEeKa U YelloBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUI KaK BUJ JIOJEH XOJOJHOTO KJIMMATa.
UYenoBek pa3yMHBIH COBPEMEHHOIO THUIIA, JEHHUCOBCKHUI YEIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a Mpenenamu AQpuku.

DBOJIIOLUS COBPEMEHHOr0 uejoBeka. EcTecTBeHHBI OTOOP B MHOMYJSIUAX
yenoBeka. MyTalnMoHHbI mporiecc U nomumopdusm. I[lomynsunoHHbIe
BOJIHBI, Apei¢ reHoB, murpanus u <«3hdekT ocHoBarens» B MOMYIALHUAX
COBPEMEHHOTO YeJIOBEeKa.

UYenoseueckue packl. llonsarue o pace. bombiime pacel: eBporeouHas
(eBpaswmiickasi), aBCTpajo-HerpoujHas (PKBaTOpHAIbHASA), MOHIOJIOMIHAS
(a3marcko-amepuKaHcKas). Bpems u myTu pacceneHMs 4eloBeKa IO IUIaHEeTe.
EmunctBo 4emoBedeckux pac. HayuHas HeECOCTOSATENBHOCTh —pacu3Ma.
[Ipucnoco6aeHHOCTh YeoBEeKa K Pa3HBIM YCIOBHUSM OKpYXarolled Cpesbl.
Bnusaue reorpaduueckoi cpeapl M Apeiida reHoB Ha MOP(ROJIOTHIO U

(1)1/131/IOJ'I01"I/IIO YCJIO0BCKa

OKOCHUCTEMBI U MNpUCymue MM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsI3b 3KOJIOTUU C IPYTMMH HAYKaMHU.
Metonpl 3konoruu. lloneBele HaOmoneHUs. ODKCIEPUMEHTHI B 3KOJIOTHU:
MPUPOJIHBIE U J1abopaTopHbie. MoJeTMpOBaHUE B JKOJIOTHH. MOHHUTOPHHT

OKPYXAaIOIeH Cpeibl: TOKAIbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (HakTopbl M 3aKOHOMEPHOCTH MX AercTBUsA. Kiaccubukanms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTHUECKUE, OMOTHYECKHE, AHTPOIIOTCHHBIE.
OOmre 3aKOHOMEPHOCTH JACUCTBHS 3KojJorndeckux ¢axtopos. IIpasuio
munuMyma (K. Ilnpenrens, 0. JIn6ux). TonepanTHOCT. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopel. CBeT kak skojormdeckuil ¢akrop. J[lelicTtBue
pa3HbIX YYacCTKOB COJIHEYHOIO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMUYECKHE
IPYNIbl PaCTEHU U KMBOTHBIX 1O OTHOILIEHUIO K cBeTy. CUrHallbHas poJib
ceera. PoTONEpHOAN3M.

Temneparypa kak »skojoruyeckuil Qaxtop. JlelictBue TemmepaTypsl Ha
opraHu3msl. [IoNKHIIOTEPMHBIE 1 TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE
U CTEHOTEPMHbIE OPraHU3MBbl.

Bnaxnocts kak skojoruueckuil ¢akrtop. IlpucnocoGienus pacTeHuil K
HoJIAEpKaHuIo BoiHOTO OanaHca. Knaccudukanys pacreHuil 0 OTHOILEHHIO K
BoJie. [Ipucnoco6ieHns )KUBOTHBIX K M3MEHEHUIO BOJJHOTO PEXHMMA.

Cpenbsl oOuTaHMsI OpraHM3MOB: BOJHAs, HA3€MHO-BO3MYyILIHAas, [OYBEHHAs,
riyOMHHAs MOJANOYBEHHAs, BHYTpUOpPraHW3MeHHas. OU3NKO-XUMHUYECKUE
0coOeHHOCTH cpell oOuTaHus opraHu3moB. IlpucnocoGienus opraHu3mMoB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmbl. Buemnue u BHyTpeHHME puUTMBL. CyTOuHBIE U
roguusble  putMbl.  IIpucnocoGieHHOCTh  OpraHM3MOB K  CE30HHBIM
W3MEHEHMSIM YCIIOBUH JKU3HU.

XKuznenuole ¢opmbl opraHuzMoB. [loHsATHE O KM3HEHHOH (Qopme.
XKuznenuole (GOpMBI pacTE€HHMl: JepeBbs, KyCTapHHMKH, KyCTapHUYKH,
MHOTOJIETHUE TpPaBbl, OJHOJIETHUE TpaBbl. JKHU3HEHHBbIE (OPMBI KUBOTHBIX:
TUAPOOUOHTHI, T€OOHOHTHI, a3pOOHOHTE. OCOOEHHOCTH CTpoeHHsI U oOpasa
AKHU3HU.

buotnueckue paxktopsl. Buabl 6MoTHUECKUX B3aUMOJCHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, CcHUMOMO3 u ero ¢opmbl. [lapasutusM, Koomeparus,
MYTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIeOHUYECTBO).
Herpoduueckue B3aumopeiicteus (Tonuyeckue, popuueckue, pabpuieckue).
3HavyeHne OMOTUYECKUX B3aMMOACUCTBUM Uil CYIIECTBOBAHHS OPraHU3MOB B

cpeae oOuTaHMUs. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKIIIOYCHUA




7.3

DKOJIOTHYECKHE XapaKTePUCTUKHU MO YJISLIUH. [onynsuus Kak
Ouonorudeckas cucremMa. Pollb HEOJHOPOIHOCTH Cpenbl, (PU3UIECKHX
OappepoB U ocoOeHHOCTeH  Owojoruu BUAOB B (POPMHUPOBAHUH
MPOCTPAHCTBEHHOW  CTPYKTYypbl  momyisiuii. OCHOBHBIE  TOKa3aTeln
MOMYJISALMKA: YUCICHHOCTh, IJIOTHOCTh, BO3PACTHAs M T0JIOBas CTPYKTYpa,
POXKAAEMOCTD, IPUPOCT, TEMIT POCTA, CMEPTHOCTD, MUTPAITHSL.

DKoJioruueckas CTpykrypa mnonyisiuuu. OIeHKa YUCICHHOCTU MOMYJISILNHN.
JlunaMuKka NOMyJsIUY 1 €€ perynsainus. BUOTHYECKU MOTEHIIAN MOMYJISIIIH.
MogenupoBanue AUHAMUKH TOmyasinuu. KpuBble pocTa UYHUCIEHHOCTH
nonyssuun. KpuBbie BEKUBaHUS. Perynsius 4ucIeHHOCTH TOMYIISIITUN: pOiTh
(akTOpOB, 3aBHUCAIIMX M HE 3aBUCSAIIUX OT IUIOTHOCTH. OKOJOTUYECKUE
crpateruu Bu0B (r- u K-crparerun).

[Tonsatue o0 3KoyorMYecKoil Huie Buaa. MectooOutanue. MHOromepHas
MoJenb 3kosorndeckoit Humm k.M. XaranHcona. Pa3smepsl 3K010rn4eckoi
Huiy. [loTeHnuanpHas U peaqn30BaHHAs HUIIIH.

Bun kak cucrema momynsmuii. Apeanbl BUIOB. BUIBI M WX JKH3HEHHBIE
CTparerud. 3aKOHOMEPHOCTH TIOBEJACHHS W  MWUTpAaIliii  >KUBOTHBIX.

Bbuonorndueckue nHBa3UN YYXCPOOHBIX BUI0B

7.4

CooOmectBa opranu3MoB. buoneno3 um ero crpykrypa. CBs3u MexXIy
opraHm3mMamMu B OHOIICHO3e. DKOCHMCTeMa Kak OTKphITas cucrema (A.JDk.
Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: IMPOAYLICHTHI,
KOHCYMEHTBI, peayleHThl. Tpodpuueckue ypoBHU. Tpoduueckue Lenu 1 CeTH.
Abuotuueckue 6;10ku skocucteM. [1ouBsl U witbl B sKocucteMax. Kpyrosopot
BEILECTB U MOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE  TMOKa3aTeNu  dJKOCHUCTEeMBL.  buomacca W mpoayKuus.
DKOJOTUYECKHe MUPaAMUIbI Uucesl, OMOMACChl U SHEPTHH.

HanpaBnenHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKlieccuu. [lepBuuHbie 1
BTOPUYHBIE CYKIECCMM W WX NPUYUHBL. AHTPOINOT€HHBIC BO3JICHCTBUS Ha
cykueccuu. KmmmakcHoe coobmiectBo. buopasHoobGpasume u  monHOTa
KpyroBOpOTa BEIIECTB — OCHOBA YCTONYHMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCHCTEMBbI. AHTPOMOT€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMA.
Arpoueno3. Paznuuums  MeXaQy — aHTPONOTE€HHBIMHM W IPUPOJHBIMU
9KOCHUCTEMAMH.

YpboakocucteMbl. OcCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
¢dnopa u ¢ayna. CuHaHTponuU3alusl TOPOJCKOHN QayHbl. buomorndeckoe u
X035iCTBEHHOE 3HaUYEHHE arpo3KoCUCTEM u ypOO3KOCUCTEM.

3aKOHOMepHOCTI/I (I)OpMHpOBaHI/I}I OCHOBHBIX B3aHUMOJICHCTBUI OpraHnu3MoOB B




JKOCHUCTEMAX.
[lepenoc sHepruM W BEHIECTB MEKIY CMEXHBIMU DKOCHCTEMaMH.
YCTOMYMBOCTG OpPraHu3MOB, TMOMYJSIMUA W 3KOCUCTEM B  YCIOBHSX

€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3JAEHCTBUI

7.5

buochepa — oOmeranerapHas oOosiouka 3emiid, T/€ CYIIECTBYET WIIH
cymecTBoBasia ku3Hb. Yuenue B.M. Bepnanckoro o Oumocdepe. Ob6mactu
o6uocdeps u e€¢ cocras. JKuBoe BemecTBo OHochepsl U ero GyHKIUH.
3akoHOMEpHOCTH cylecTBoBaHUS Onochepsl. OcobeHHOCTH OHOCchephl Kak
ro0anbHOM  dKOcHCTeMBbl. JluHamMuyeckoe paBHOBecue B  Ouocdepe.
KpyroBopoTsl BemecTB W OHWOTEOXMMHYECKHE ILHKIBI (yriiepoja, a3ora).
PurmuuHOCTS siBeHMI B 6uochepe.

3onanpHOCTh OuOcheprl. [lonsitue o Omome. OCHOBHBIE OHOMBI CYIIIH:
TyHJpa, XBOWHBIC Jieca, CMENIAaHHbIE W IITUPOKOJIUCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, IIyCTBIHW, TPONHMYECKHE  Jieca, BBICOKOTOphs.  Kimmar,
PacCTUTENBHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa ¥ QyHKIHUS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHAIa U

o6uochepHbIX QyHKUINN

7.6

DKOJIOTUYECKHE KpU3UCBI M HX NpUUYUHBL. Bo3nelicTBUe denoBeka Ha
ouocdepy. 3arps3HeHre BO3aymHOW cpeabl. OXpaHa Bo3ayxa. 3arps3HeHUe
BOJHOUM cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienue mouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. Mi3MeHeHne Kkumara.

AHTpOIIOr€HHOE BO3JEHCTBUE HA PACTUTEIbHBIA U KUBOTHBIA MHUp. OxpaHa
PaCTUTENHHOTO U KUBOTHOrO MHpa. OCHOBHBIE MPUHIIUIIBI OXPaHbl MPUPO/IBL.
Kpacupie xuHuru. Ocobo oxpansieMble npupojanbie Tepputopun (OOIIT).
Boranuueckue cajpl U 300JI0THYECKHE TAPKU.

OcHOBHbIE TPUHLHUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA U IMPUPOIBL.
PanponanbHOe MPHUPOAONONB30BAaHUE M COXpaHEHHE OHOJIOTMYECKOTO

paszHooOpa3us 3emiu
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[Taceunuk B.B. buonorus. Paboune mporpammbl. Ilpenmernas nuuHus y4eOHHKOB «JIMHHS
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