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NOACHUTE/IbHAA 3ANMNCKA

Mporpamma no yuyebHomy npeameTty «buonorua» (nanee — 6uonorua) Ha ypoBHe cpegHero obuiero
obpa3oBaHuA paspaboTaHa Ha ocHoBe PeaepasibHOro 3aKoHa oT 29.12.2012 Ne 273-d3 «0O6 obpa3oBaHumu B
Poccuinckoit degepaumm», ProcC COO, KoHuenumm npenogasaHus yyebHoro npegmeta «bruonorua» u
OCHOBHbIX NONOXKEHWI PeaepanbHOM paboyelt Nporpammbl BOCAUTAHMA.

YuebHbIt npeameT «Bbruonorusa» yrnybnéHHoro yposHa nsydeHus (10—11 knaccbl) ABnsercs ogHUM M3
KOMMOHEHTOB NpeameTHoM 0b61acTn «EcTecTBEHHO-HayuHble npeameTbl». CornacHo nonoxenmam ®roc COo
npodunbHble yyebHble NpeaMeTbl, U3ydyaemble Ha yrny6NEHHOM YyPOBHE, ABNAKOTCA cnocobom
anddepeHumaumm obyyeHma Ha ypoBHe cpeaHero obuero o6pasoBaHus U NpusBaHbl obecneynTb
NpPeemcTBEHHOCTb MEKAY OCHOBHbIM 06LWNM, cpeagHUM 06LWMM, cpeaHUM NpodeccUoHabHbIM U BbICLUIMM
obpasoBaHMem. B To e BpemMs KaxKabll U3 3TUX y4ebHbIX NPeAMETOB A0/IKEH BbITb OPUEHTUPOBAH Ha
NpUopuUTETHOE peLleHne obpa3oBaTeNbHbIX, BOCMNTATE/IbHbIX M PA3BMBAtOLMX 33434, CBA3AHHbIX C
npodopmreHTaymeint obydatoLmnxcsa U CTUMY/IMPOBAHMEM MHTEPECA K KOHKPETHOM 061aCTN HayYHOro 3HaHUS,
CBA3aHHOrO ¢ 6bMonornen, MeauUMHOM, SKONOTMEN, NCUXONOTUEN, CNOPTOM UAN BOEHHbIM AE/IOM.

Mporpamma no yyuebHomy npeamety «buonorusa» Aaét npeacrasieHMe O Len U 334a4ax U3ydyeHus yyebHoro
npeameta «buonorua» Ha yrnybnéHHom ypoBHe, onpegenseT 0b6a3atenbHoe (MHBapMaHTHOE) NpeaMeTHoe
coaeprKaHue, ero CTPYKTYpUpoOBaHMeE No pasgenamM M TeMam, pacnpesesieHne no Knaccam, pekomeHayet
nociefoBaTeNIbHOCTb U3YYeHUs y4eOHOro MaTepmana C Y4ETOM MEXNPEAMETHbIX U BHYTPUNPEAMETHbIX
CBA3EW, IOMMKM y4yebHOro npoLecca, BO3PacTHbIX 0CObeHHOCTel obyyatowmxcs. B nporpamme no 6uonorum
peann3oBaH NPUHLMN NPEEeMCTBEHHOCTH C U3y4eHnem BMONOrMKN Ha YPOBHE OCHOBHOIO 06Lero obpasoBaHus,
6narogapa Yyemy NpocMaTPUBAETCA HAMPAB/IEHHOCTb HAa Nocieaytollee pa3BUTME BUONOTMYECKUX 3HAHWUA,
OPUEHTUPOBAHHbBIX HA GOPMMpPOBaAHME eCTECTBEHHO-HAYYHOrO MUPOBO33PEHMUA, IKONOTMYECKOTO MbILLIEHUA,
npeacTaBAeHU 0 340pPOBOM 0bpase KM3HWU, Ha BOCMIUTaHNE BepeXKHOro OTHOLWIEHMA K OKpY»KatoLLemn
npupoaHou cpese. B nporpamme no 6MoN0OrMun TakxKe NOKasaHbl BO3MOXHOCTU y4ebHOro npegmeTa
«Bbuonorua» B peanusaunm TpebosaHnin ProC COO K NaaHNPyeMbIM IMYHOCTHBIM, MeTanpeaMeTHbIM U
npeaMeTHbIM pe3yibTaTam 0byyeHna n B GOpMUPOBAHUN OCHOBHbIX BUAOB y4ebHO-NO3HaBaTeNbHOM
AeATeNbHOCTN 06YYaIOLLMXCA MO OCBOEHMIO COAEPHKAHNA Bonormyeckoro 06pasoBaHNA Ha YPOBHe cpeaHero
obuwero obpasoBaHus.

YuebHbili npeameT «bronorna» Ha ypoBHe cpegHero obuero o6pasoBaHMa 3aBeplUaeT buonormyeckoe
06pa3oBaHue B LLKO/IE U OPUEHTUPOBAH Ha pacluMpeHune 1 yraybneHne 3HaHUIM 0OyyatoLWmUXCA O KUBOW
NpUpoae, OCHOBaX MOJIEKYNAPHOM U KNeTOYHOM B1Uonormm, ambpruonornm u 6UoNorMmn PasBUTUSA, FEHETUKM,
cenexkuumn, 6UOTEXHONOMMN, IBONOLMOHHOTO YYEHUS U IKOJIOTUM.

MN3yueHne yuebHoro npeameta «buonorva» Ha yrnybneHHOM ypOBHE OPUEHTUPOBAHO HA NOATOTOBKY
obyyatoLmMxca K nocneayowemy noayYeHumto buonornyeckoro obpasoBaHus B By3ax M OpraHM3aumnax
cpeaHero npodeccmoHanbHoro obpasosaHma. OCHOBY ero cogepaHuaA COCTaBAAET CUCTEMA BMONOTNYECKUX
3HAHWM, NONYYEHHbIX NPU U3y4YeHMUM 0BYYaOLWMMMCA COOTBETCTBYHOLLMX CUCTEMATUYECKUX pasaenos buonorum
Ha ypoBHe OCHOBHOrO 06Lero obpasoBaHus, B 10—11 Knaccax 3TM 3HaHUA NosyyatoT pa3suTtue. Tak,
pacwimpeHbl U yraybaeHbl 6MONOrMYeckne 3HaHUA O PACTEHUSAX, }KUBOTHbIX, FpMbax, bakTepusax, opraHusme
YyenoBeka, 0bLMX 3aKOHOMEPHOCTAX KU3HU, LONOJHUTENBHO BKAOYEHbI BMoNornyeckune ceeaeHua
NPUKAALHOTO U NMOUCKOBOIO XapaKkTepa, KOTOPble MOXKHO UCNO/Ib30BaTb KaK OPUEHTUPbLI A5 NOCAEAYIOLLENO
Bblbopa npodeccnn. BoamorkHa TaK»Ke MHTerpauma 6Mon0rM4ecknx 3HaHUM C COOTBETCTBYHOLWMMM 3HAHUAMM,
NoJly4eHHbIMM 06YYaAOWMMUCA NPU U3YYEHUU GUSUKU, XUMWUK, Teorpadun U MaTeMaTUKMN.

CTpyKTypa nporpammsl nNo yyebHomy npeameTy «bMonornsa» oTpaxkaeT CUCTEMHO-YPOBHEBbLIN U
3BOJIIOLUMOHHbBIN NOAX0Abl K U3ydyeHuto bronornn. CornacHo Um, M3y4aroTca CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHble g5 KUBbIX CUCTEM PA3HOrO YPOBHS OpraHunsaLmu, 3B0IIOLMM OPraHNYecKoro mmpa Ha 3eme,
coxpaHeHua Buonornyeckoro pasHoobpasus nnaHetbl. Tak, B 10 Knacce M3yyatoTcsa OCHOBbI MONEKYASPHON U
KNeTo4yHoM buonornmn, smbproiornm 1 6MoNorMm pasBUTUA, FTEHETUKU U cenekumm, BUoTexHoNormm m



CUHTETUYECKOW BUONOTUK, aKTYaNU3NPYIOTCA 3HAHUA 06yYatoWwmxca No 60TaHUKe, 300/10TMKN, aHATOMUM,
¢dumsmonornm yenoseka. B 11 Knacce U3y4aoTca 3BOIIOLUMOHHOE Y4EHMNE, OCHOBbI 3KOJIOTUU U YYEHME O
6uocoepe.

YuebHbIt npeameT «bruonorua» npussaH obecneymTb ocBOeHME 0byYarLMMNCA BUONOTNYECKMX TEOPUIA U
3aKOHOB, MAEN, MPUHLMMNOB U NPABUI, NEKALWMX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTUHbI
MWPA, 3HAHWIN O CTPOEHUU, MHOTO06PA3UN U OCOBEHHOCTAX KNETKU, OpraHM3ma, nonyasaumm, buoueHosa,
3KOCMCTEMDbI, O BbIAAKOLLMXCA HAYYHbIX JOCTUNKEHMUAX, COBPEMEHHbIX UCCAELO0BAHUAX B BUONOMMU, MPUKAALHBIX
acnekTax 6MoI0rMYEeCcKUX 3HaHWI. na pa3BUTUA U NoAAepPKaHMA MHTepeca obyvatowmxca K buonornm Hapaay
CO 3HAYUTENIbHBIM OOBEMOM TEOPETUYECKOTO MaTepuana B COLEPKaHUM Nporpammbl no 6Guonormm
npeaycMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOB/IEHUA W PA3BUTUA TOW AN MHOM 061acT BUONOTUK, BKIALOM
OTEYECTBEHHbIX U 3apyDeEXKHbIX YYEHBIX B PELIEHNE BarKHENLINX BUOIOTMYECKUX N SKOJTOTUYECKUX Npobaem.

Llenb nsyyenuns yyebHoro npegmeta «bruonorma» Ha yrnybAEHHOM ypOBHe — OBAaZeHMe obyyatowmmumcs
3HAHUAMM O CTPYKTYPHO-QYHKLMOHAIbHOM OPraHmM3aLmMm KMBbIX CUCTEM PA3HOMo paHra U NnpuobpeTeHune
YMEHWI UCMOb30BaTb 3TU 3HAHUA B OPMMPOBAHMM MHTEpPECA K onpeaenéHHon obnactn npodeccmoHanbHOM
OeATeNbHOCTUN, CBA3AHHON ¢ buonorueit, nam K Bblbopy y4ebHoro 3aBegeHuna 4aa NpogoKeHns
6uonornyeckoro obpasoBaHus.

JocTmxeHmne uenmn nsyverHnsa yuebHoro npeameta «buonorna» Ha yrnyb1éHHOM ypoBHe obecrneumBaerca
pelleHMem cneayowmx 3a4auy:

OCBOEHME 0OyYaoLWNUMUCA CUCTEMbI BUONOTMUYECKMX 3HAHMIN: 06 OCHOBHbIX BUO/IOTMYECKUX TEOPUSAX,
KOHLLeNUMAX, rMnoTesax, 3aKoHax, 3aKOHOMEPHOCTAX 1 NPaBu/Iax, COCTaBAAIOLLMX COBPEMEHHYHO eCTeCTBEHHO-
HaY4YHYIO KapTUHY MMpPa; O CTPOEHMUU, MHOIro06pasnm U 0CObEeHHOCTAX BUOIOrMUYECKUX cUCTEM (KNeTKa,
opraHusm, nonynsaums, sua, buoreoleHos, buocdepa); o BbIAAIOLINXCA OTKPLITUAX U COBPEMEHHbIX
nccnefoBaHUsaX B 61M0N0rmu;

03HaKOMJIEHME 0BYYaIOLLMXCA C METOAAMMN MO3HAHUA XKMBOW NPUPOAbI: UCCNe0BaTENIbCKUMMN METOAAMMU
6M0N10rMYECKNX HayK (MONEKYNAPHON N KNeTOUYHOM BUonorum, smb6punonorum n BUoNorMu pasBUTUA, FeHETUKN
N cenekumm, 6UOTEXHOIOTMN U CUHTETUYECKOM BMONOIMU, NAaNIEOHTOIOMMN, SKOJIOTUN); METOLAMM
CamMOoCTOATENbHOro NPoBeAeHNA BUONOIrMYECKMX UCCNefoBaHUI B nabopaTtopun 1 B npupoae (HabatoaeHue,
n3mepeHme, sKCNepUMEHT, MOLEIMPOBaHKE);

oB/lageHme obyyalLLMMNCA YMEHUAMM: CAMOCTOATE/IbHO HAaX04MTb, aHa/IM3NPOBATb U MCNONb30BaTb
61onorMyeckyro MHGOPMaLLMIO; NOb30BaTbCA BUONOTMYECKOM TEPMUHONOTUEN N CUMBOJIMKOM; YCTaHAaBANBATb
CBA3b MeXAy pa3BuUTMem 6MON0rMK U COLMANIbHO-3KOHOMUYECKUMM N SKONOTMYECKMMU Npobaemamm
Yye/I0BEYeCTBa; OLLEHMBATb NOCNEACTBUA CBOEN AEATENbHOCTU MO OTHOLLIEHUIO K OKPY KaKoLLE NPUPOAHONA
cpene, CObCTBEHHOMY 310POBbIO U 3[,0POBbIO OKPY*KatoLWMX toaei; o06oCcHOBbIBaTb U COB0AaTb Mepbl
NPodUNAKTUKM MHPEKLMOHHbIX 3ab601eBaHMI, NpaBuaa NoBeAeHUs B Npupoae u obecneyeHns 6e3onacHOCTH
COBCTBEHHOW }KU3HEAEATE/IbHOCTU B Ype3BblYalHbIX CUTYaLMAX MPUPOAHOIO U TEXHOTEHHOIO XapaKTepa;
XapaKTepmn3oBaTb COBPEMEHHbIE Hay4YHble OTKPbITUA B 0bnactu 6uonoruuy;

pa3BuTMeE y 0BYUaIOLLMXCA MHTENNEKTYaNbHbIX M TBOPYECKMX CNOCOBHOCTEN B NpoL,ecce 3HaKOMCTBA C
BbIAAOLWMMUNCA OTKPLITUSMU U COBPEMEHHBIMU UCCNEA0BaAHUAMM B BMONOTUMU, peLIaeMbIiMK el0 Npobaemamu,
MeToA0/10TMel 6UONOIMYECKOro UCCNea0BaHUA, NPOBEAEHNA SKCNEPUMEHTANbHbIX UCCIeA0BaHUN, pelleHmns
bronormyecknx 3agay, MogenmpoBaHma 6BMoiornyecknx o6 beKToB 1 NPOLLECCOB;

BOCMUTAHME Yy 0B6YyYaOLMXCA LEHHOCTHOTO OTHOLIEHMA K XMBOM NPUPOAE B LLEJIOM U K OTAENbHbIM eé
ob6BbeKTam U ABNEHUAM; GOPMUPOBAHME IKONOTUYECKOW, FTEHETUYECKOM rPaMOTHOCTM, 06LLLEN KY/IbTYpPbI
noBeAeHuA B NPUPOAE; UHTErpaL MM eCcTeCTBEHHO-Hay4YHbIX 3HAHWI;

npuobpeteHne oby4YaoLMMNCA KOMNETEHTHOCTU B PaLMOHaIbHOM NPUPOAONO/b30BaHUK (cobaoaeHune
npasua NnosBeaeHuA B NPUPOAE, OXpaHbl BUAOB, IKOoCUCTEM, Brochepbl), CoOXpaHeHUU COBCTBEHHOrO 340P0BbA



M 30,0POBbA OKPYXKatoWMx nogei (cobntogeHna mep npoduUnakTnKkm 3abonesaHunin, obecneyeHue
6€30MacHOCTM }KN3HeLEeATeIbHOCTU B YPE3BblYalHbIX CUTYaUMAX MPUPOLHOIO M TEXHOTEHHOTO XapaKTepa) Ha
OCHOBE MCMNO/1b30BaHUSA BUONOTMYECKUX 3HAHWUIA U YMEHMIT B NOBCEAHEBHOW KU3HU;

CO34aHWNe YCNOBUIM A5 OCO3HAHHOro Bbibopa obyyatowmmmca MHAMBUAYaAbHOM 06pa3oBaTe/ibHOM
TpaeKkTopum, cnocobcTayloLLEl NocneayoLleMy NPodeccuoHanbHOMY CamoonpeaeneHunto, B COOTBETCTBUM C
WHANBUAYANbHBbIMM MHTEPECaMM U NOTPEBHOCTAMK pernoHa.

Ob6wee Yncno Yacos, OTBEAEHHbIX HA M3ydYeHWe BMONorMM Ha yriybieHHOM ypoBHe cpeaHero obuiero
obpasoBaHus, coctaBnnet 204 yaca: B 10 Knacce — 102 yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca
B Heaeno).

OT160p opraHM3aLMOHHbIX GOPM, METO0B U CPeACTB 0byYeHMa BMONOTMIN OCYLLLECTBAAETCA C YYETOM
cneumdUKM ero cogepaHna U HanpasAeHHOCTM Ha NpodoaKeHne bruonormyeckoro obpasoBaHnn B
opraHusaumax cpeaHero npopeccMoHanbHOro v Bbicllero obpasosaHuA.

O6n3aTeNbHbIM YCA0BMEM NPU 0byYeHUM BUoOrMK Ha YriybNEHHOM YPOBHE ABAAETCA NPOBeAeHue
NabopaTopHbIX U NPaKTUYeCcKnx paboT. TaKkke ydyacTue 0by4aowmxca B BbINOJAHEHWUM NPOEKTHbIX U y4ebHO-
nccneaoBaTeNbCKUX PaboT, TEMATUKA KOTOPbIX ONPeaenseTcs yuuTenem Ha OCHOBE MMEOLLMXCA
MaTepUnanbHO-TEXHUYECKMX PECYPCOB M MECTHbIX NPUPOAHbIX YCIOBUIA.



COOEPHXAHUE OBYYEHUA

10 KNACC

Coaep:KaHue Nporpammsl, BblaeneHHOe KypCUBOM, He BXOAMUT B NPOBEPKY roCyAapcTBEHHOM UTOFOBOM
attectaumm (TUA).

Tema 1. buonorua Kak HayKa

CoBpemeHHan bronornsa — KomnaeKkcHaa HayKa. KpaTkaa nctopus passuTns 6uonorum. buonormyeckme Hayku
1 nsyyaemble nmu Npobaembl. PyHaameHTabHble, NPUKAAAHbIE U MOMCKOBbIE HayUYHble UCCNeA0BaHMUA B
buonorun.

3HayeHne 61Monormm B GopMMpPOBaHUN COBPEMEHHOM eCTECTBEHHO-HAYYHOM KapTMHbI Mupa. Mpodeccuu,
cBA3aHHble ¢ buonorneit. 3HayeHne BUONOrMM B MPAKTUUECKON AeATENBHOCTU YesloBEKA: MegULMHE, CE/IbCKOM
X038CTBE, MPOMBILUNEHHOCTU, OXPaHe NPUPOAbI.

JemoHcTpaunm

MopTpeTbl: Apuctotens, Teodpacr, K. /iuHHen, XK. b. Jlamapk, Y. JapsuH, Y. Napsen, . MeHaens, B. U.
BepHaackuii, U. M. Nasnos, UN. U. MeuHukos, H. WN. Basunos, H. B. Tumodees-Pecosckuit, K. YoTcoH, ®. Kpuk,
[. K. bensaes.

Tabaunubl 1 cxembl: «CBA3b BUONOTUN C APYTUMM HayKamm», «CucTema BMONOTMYECKMX HaYKy.
Tema 2. }u1Bble CUCTEMBI U UX U3yYeHMEe

uBble cuCTEMbI Kak npeameT usydeHns 6nonormn. CBoMCcTBa XMUBbIX CUCTEM: €ANHCTBO XMMUYECKOTO
COCTaBa, ANCKPETHOCTb U LeIOCTHOCTb, C/IOMHOCTb M YNOPAAOYEHHOCTb CTPYKTYPbI, OTKPbLITOCTD,
caMmoopraHusauus, camoBoCNpousBeaeHe, Pa3apakMMocTb, USMEHYMBOCTb, POCT U pa3BUTUE.

YPOBHM OpraHM3aLmm XKUBbIX CUCTEM: MONEKYNAPHDIN, KNETOUHBbIM, TKAHEBbIN, OPraHU3MEHHbIN,
NnonynsuMOHHO-BUI0BOM, SKOCUCTEMHbIN (BUOreoLeHoTUUYECKNIH), BUochepHbIi. Mpouecckl, Npoucxoasnline B
UBbIX cMcTemax. OCHOBHbIE NPU3HAKK KMBOTO. HU3Hb Kak popma cylecTBOBaHUA maTepuun. Hayku,
M3yYatoLLMe KUBbIe CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHun3auuu.

M3yueHue *Kunebix cuctem. MeToabl buonormyeckoit Hayku. HabatogeHue, usmepeHune, sKCNEPUMEHT,
cucTemaTmsauma, metaaHanms. MoHATME O 3aBUCMMOM M HE3ABUCMMOW NepemeHHOoN. MNaaHnpoBaHue
3KcnepumeHTa. MoctaHOBKa M NpoBepKa runoTes. Hynesasa runotesa. MoHATUE BbIGOPKU M €€ [,OCTOBEPHOCTD.
Pasbpoc B 6nosormyecknx aaHHbIx. OLeHKa fOCTOBEPHOCTU MNOYYEHHbIX pPe3yabTaToB. MpUUYnHbI UCKaXKeHUn
pesynbTaToB 3KCnepMmeHTa. [oHATME CTAaTUCTUYECKOTO TecTa.

JemoHcTpaummn

TabaunLbl 1 cxembl: « OCHOBHbIE NPU3HAKM KU3HNY, «Bronormyeckmne cuctemol», «CBOMCTBA XKMBON MaTepum»,
«YPOBHM OpraHn3aummn Xnso npupoabl», «CTpOEHME }KUBOTHOM KNAETKM», « TKaHM 3KUBOTHbIX», «CucTembl
OpraHoB Ye/I0BEeYeCKOro opraHunsma», «brnoreoueHos», «bnocdepar», «MeToabl U3yHEHUA KUBOW NPUPOAbI».

ObopyaoBaHue: nabopatopHoe obopyaoBaHue A/a NPoBeAeHMA HabAoAEHNM, U3MEPEHUIA, SKCNEPUMEHTOB.
MpaKkTnyeckas paboTta «Mcnonb3oBaHMe PasanMYHbIX METOLO0B MPU U3YYEHUM KUBbLIX CUCTEMY.,

Tema 3. Buonorusa knetkum



KneTKa — CTPYKTypHO-QYHKUMOHANbHAA eANHNLA XKMBOTro. McTopusa OTKPLITUA KNeTKU. PaboTsbl P. TyKa, A.
NeBeHryka. KnetouHas Teopwmsa (T. WWeaHH, M. WneigeH, P. Bupxos). OCHOBHbIE NOJIOXKEHNA COBPEMEHHOM
KNETOUYHOWN TEOPUMN.

MeToAabl MONEKYNAPHOM N KNETOYHOM BMONOMMU: MUKPOCKONUSA, XpomaTorpadus, anekTpodopes, MeToz,
MeueHbIX aTOMOB, AndbdepeHuManbHoe LeHTpMbyrmpoBaHne, KyN1bTUBUMPOBaHWNE KNETOK. M3ydyeHune
OUKCMPOBaHHbIX KNETOK. INEKTPOHHaA MUKPOCKoNUA. KoHboKanbHas MUKpocKonus. ButanbHoe
(NPWKM3HEHHOE) U3yYEeHUNE KNETOK.

JemoHcTpaunm
MopTperTbl: P. T'yK, A. JleseHryk, T. LUsaHH, M. WnengeH, P. Bupxos, K. M. bap.

Tabaunupl 1 cxembl: «CBETOBOM MUKPOCKOMNY, «INIEKTPOHHbI MUKPOCKON», «McTopua pasBuTUA MeTo40B
MUKPOCKOMUM».,

Ob6opypoBaHMe: CBETOBOI MUKPOCKOMN, MUKPOMNPeNapaTbl PAaCTUTENbHbIX, *)KUBOTHbIX U BaKTepUanbHbIX KNETOK.

MpakTnyeckas paboTa «M3yyeHne MeToaoB KAeTouHol buonorum (xpomartorpadus, sanektpodopes,
anddepeHymanbHoe ueHTpudyrnposaHue, MLP)».

Tema 4. Xummnyeckan OpraHn3aumnAa KNeTkn

XMMMYECKNIA COCTaB KNETKN. MaKpo-, MUKPO- U YNbTPAMUKPOINEMEHTLI. Boaa 1 e€ posib Kak pacTBoputens,
peareHTa, y4acTue B CTPYKTYPUPOBaHUN KNETKK, Tenaoperynsumm. MuHepabHble BeLLecTBa KNETKU, UX
6uonornyeckasn posb. Posib KATMOHOB U AaHWOHOB B KNETKE.

OpraHuyeckue BelLecTBa KAeTkU. buonornyeckme nosinmmepbl. 6enku. AMMHOKUCAOTHbIM cocTaB 6enKoB.
CTpyKTypbl 6e1K0oBOM MoneKkybl. NepBrUUYHanA CTPYKTypa b6enka, nenTuaHas cBAsb. BTopuyHas, TpeTudHas,
yeTBepPTMUYHAA CTPYKTYpbI. eHaTypauus. Ceolictea 6enkoB. Knaccndpukaumsa 6enkos. bBuonoruyeckme GyHkumm
6enkoB. MpuoHbI.

Yrnesogbl. MoHOCaxapuapl, Aucaxapuabl, 0anMrocaxapuabl v noavcaxapugbl. O6WMn naaH CTPOEHUA U
dU3nKO-XMMHUYeCcKune cBoiicTBa yrnesonoB. buonornyeckme GyHKUUM yrnesoaos.

Nnunuapl. TnapodunbHo-rmapodobHbie cBoincTa. Knaccudukauma amnmugos. Tpuranuepuabl, dochonmnunabi,
BOCKM, cTepounabl. Buonormyeckmne dyHKkunm amnngos. O6wme ceoictBa bBMoNornyeckux memobpaH —
TeKy4ecTb, CNOCOBHOCTb K CaMO3aMblKaHMIO, NONYNPOHULLAEMOCTb.

HyknenHosble Kncnotol. JHK n PHK. CTpoeHne HyknemHosbix KNcnoT. Hykneotngpbl. MpuHumnn
KomnsiemeHTapHocTu. Mpasuno Yapradpoa. CtpykTtypa AHK — aBoiHasa cnupanb. MecToHaxoxaeHune u
6uonormnyeckune ¢oyHkumm AHK. Bugbl PHK. ®yHKkunm PHK B Knetke.

CtpoeHune monekynbl ATO. Makpoapruyeckue ceasm B mosnekyne AT®. buonornyeckue pyHkummn AT,
BoccTaHoOBNEHHblE NEPEHOCUNKM, UX YHKLMN B KNneTKe. [lpyrue Hykneosmatpmudocdatol (HTD).
CekseHupoBaHue [IHK. MeToabl reHOMWKKN, TPAHCKPUNTOMMUKN, MPOTEOMUKMU.

CTpyKTypHasa buonorus: buoxmmuyeckme n buodpumsmyeckne UccaesoBaHUA COCTaBa M NPOCTPAHCTBEHHOM
CTPYKTYpbl B1omonekyn. MogenmpoBaHue CTPYKTYpbl U GYHKLUMIA BMOMONEKYN N UX KOMNIEKCOB.
KomnblOTEPHbIN AM3aAH U OPraHUYECKUM CUHTE3 BMOMONEKY/T U UX HEMPUPOAHbIX aHAOMOB.

JemoHcTpaumm

MopTtpeTbi: /1. MonuHr, K. YotcoH, . Kpuk, M. Yunkuuc, P. ®panknunn, ®. CaHrep, C. Mpy3unHep.



Onarpammbl: «PacnpeaeneHne XMMMUYECKUX 3/IEMEHTOB B HEXKMBOW Npupoae», «PacnpeaeneHne XMMUYECKUX
31eMEHTOB B XXMBOW Npupoae».

Tabanupl 1 cxembl: «Mepruoanyeckan Tabamua XMMUYECKMX 31eMeHTOoB», «CTpoeHne MOIEKY bl BOAbI»,
«BeLecTBa B cocTaBe opraHM3moB», «CTpoeHne monekynbl 6enka», « CTPYKTypbl 6€/IKOBOW MOIEKY LI,
«CTpoeHue monekyn yrnesofos», « CTpoeHue moaekyn aimnuaos», «HyknemHosble KUCnoTbl», «CTpoeHue
monekynbl ATO».

O6opyaoBaHue: xumudyeckan nocyaa n obopyaosaHue.
NabopaTopHas paboTta «ObHapyKeHWe HeNKOB C MOMOLLbIO KAaYeCTBEHHbIX PEAKLUIA».

I'Ia6opaTopHaﬂ pa60Ta «MccnepoBaHue HYKNENHOBbIX KNCNOT, BblAENNEHHbIX U3 KNETOK Pa3/INYHbIX
OpraHN3moB».

Tema 5. CTpoeHune n pyHKUMN KNeTKn
Tunbl KNETOK: 3YKapnoTMYecKas U NpoKapunoTmyeckasn. CTpyKTypHO-GYHKLMOHANbHbIE 06Pa30BaHUS KNETKM.

CTpoeHMe NpoKapmnoTniyeckon Knetkn. KnetouHas cteHKa 6aktepuin 1 apxeil. OcobeHHOCTUN CTPOeHMs
retepoTpodHOM 1 aBTOTPOPHOM NPOKAPNOTUYECKUX KNeTOK. MecTo 1 posib NPOoKapunoT B buoleHo3ax.

CTpoeHue n GyHKLMOHUPOBAHME 3YKAapUOTUYECKOW KNETKU. Mnasmatuyeckas membpaHa (naasmanemma).
CTpyKTypa nnasmatuyeckoin membpaHbl. TPaHCNOPT BELWECTB Yepes N1a3maTUYecKyto MembpaHy: NacCUBHbIN
(anddysua, obneryéHHasa anddysmnsa), akTUBHBbIN (NEPBUYHDBIA M BTOPUYHDBI aKTUBHbIW TPAHCMOPT).
MonynpoHMLaemocTb membpaHbl. PaboTa HaTpUit-KaMeBoro Hacoca. IHAOLMTO3: MMHOLMTO3, GaroLuTos.
IK30umnTO3. KnetouHasn cTeHka. CTpyKTypa U GYHKLMM KNETOYHOW CTEHKU pacTeHUI, rpnboB.

Umntonnasma. Uutosonb. LUnutockenet. AsukeHune untonnasmol. OpraHonabl Knetkn. OgHomembpaHHble
opraHomnAabl KNeTKK: sHAoMNNa3MaTudeckas cetb (IMC), annapaT FONbAMXKKU, NM30COMbI, UX CTPOEHUE U GYHKLUW.
B3anmmocBasb oAHOMEMBPAHHbIX OPraHOMA0B KAEeTKU. CTPOEHME rPaHyAAPHOIO peTUKYAyMa. MexaHusm
HanpasneHuna 6enkos B IMNC. CUHTE3 pacTBOPMMbIX 6enKoB. CUHTE3 KNETOYHbIX MembpaH. MnagKkuit
(arpaHynApHbI) sHAONAa3MaTUYECKMI peTURyAym. CekpeTopHaa GyHKLUMA annapaTa Fonbaxu.
Moandukauma benkos B annapaTte FNonbarku. CoptuposKa 6eKoB B annapate Fonbaxu. TPaHCNOPT BELLECTB B
KneTke. Bakyosn pacTuTenibHbIX KNEeTOK. KneTouHbl coK. Typrop.

MoslyaBTOHOMHbIE OpraHoOMAbl KNETKN: MUTOXOHAPUM, NAacTUgbl. NpoucxoxaeHne MUTOXOHAPWUIM U NAACTUA,.
CumbuoreHes (K.C. MepexkoBckuit, J1. Mapryauc). CTpoeHne n pyHKLUN MUTOXOHAPUIA U NNacTUA,
MepBuYHbIE, BTOPUYHbIE U CNOMKHbIE NAACTUAbI GOTOCMHTE3UPYIOLLMX 3YKapMOT. XN10pONaacTbl, XpOMOMNAACTbI,
NleKoNnNacTbl BbICLUMX PacTEHUIA.

HemembpaHHble opraHongbl kKnetku CTpoeHne n GyHKUMN HeMeMBpaHHbIX OpraHoUA0B KNeTKU. PUBOCOMbI.
MpomeKyTouHble punameHTbl. MUKpodUNaMeHTbl. AKTUHOBbIE MUKPODUNAMEHTbI. MblleYHble KNETKM.
AKTMHOBbIE KOMMNOHEHTbI HEMbILWEYHbIX KNeTOK. MUKPOTPYOOoUKKN. KNneTouHbln LeHTp. CTpoeHue U ABUKEHUe
KIYTUKOB U pecHUYeK. MUKpoTpyboUuKM uutonnasmel. LieHTpronb. Benku, accoummnpoBaHHble ¢
MUKpodUIaMeHTaMM U MUKPOTPYBoUKammu. MoTopHble 6enKku.

Aapo. O6onoyka AApa, XPOMATHH, KapMOoNaasma, AAPbILWKN, UX CTPOEHUE N GYHKUMK. AaepHblit 6enKoBbIi
MaTpuKc. MpocTpaHcTBEHHOE PACMo/IoKEHUE XPOMOCOM B MHTepdasHOM Adpe. IYXPOMaTUH U
reTepoxpomaTuH. benkun xpomaTuHa — rMCTOHbI. MHaMMKa saepHo 060104KM B MUTO3E. AaepHbIi
TPaHCnopT.

KnetouHble BKAOYeHMA. CpaBHUTENbHAA XapaKTePUCTUKA KNETOK 3YKapMOT (PacTUTENIbHOM, }KMBOTHOW,
rpubHom).



JemoHcTpaunm
MNopTpeTbl: K.C. Mepexkosckuin, J1. Maprynuc.

Tabanubl U cxembl: « CTPOEHME 3YKapPUOTUUECKOM KNEeTKM», «CTPOEHME KMBOTHOM KNeTKn», «CTpoeHue
PacTUTENbHOMN KNeTkn», «CTpoeHne MUTOXOHAPUNY, «Aapo», «CTpoeHne NPOKapNOTUYECKOMN KNEeTKN».

O6opyaoBaHMe: CBETOBON MUKPOCKOM, MUKPOMpenapaTbl PacTUTE/IbHbIX, 3KUBOTHbIX KIETOK, MMKPOMpenapatsbl
H6aKTepuanbHbIX KNETOK.

NabopaTopHas paboTa «M3yyeHne CTPOEHUA KNETOK Pa3INUYHbBIX OPraHN3MOBY.

MpakTnyeckan paboTa «M3yyeHne CBOMCTB KNETOYHON MeMbpaHbI».

NabopaTopHasn paboTa «MccneagoBaHue Na1asMmonnsa U Aena1asmosivsa B PacTUTENbHbIX KneTKaxy.
MpakTuyeckan pabota «M3yuyeHne ABUNKEHUA LLUTONAA3MbI B PACTUTE/IbHbIX KNETKax».

Tema 6. O6meH BeLLeCcTB M NPeBPaLLEHNE SHEPTUN B KETKe

Accummnnauma n ANCCUMUNALUA — ABE CTOPOHbI MeTabonnsma. Tunbl 0bmeHa BeLLecTB: aBTOTPOPHbIN U
retepoTpodHbIN. YyacTme Kucaopoaa B 06MeHHbIX npoueccax. IHepretTuyeckoe obecneyeHme KNeTku:
npespaweHne ATO B 06MeHHbIX Npoueccax. DepmMeHTaTUBHbIN XapaKTep peakuumii KNeToyHoro metaboamnsma.
depmeHTbl, UX CTPOEHKNE, CBOMCTBA U MexaHn3m aencteua. KobepmeHTbl. OTanUMA pepMeHTOB OT
HeopraHMYeCcKMx KaTannsaTopos. beskn-akTMBaTopbl U 6ENKU-MHIMBUTOPBI. 3aBUCUMOCTb CKOPOCTH
depMeHTaTMBHbIX peaKUnii OT pasINYHbIX GaKTOPOB.

MepBUYHbIA CMHTE3 OPraHNYecKUX BELLLECTB B KneTke. POTOCUHTES. AHOKCUIEHHbIN U OKCUTEHHbIM GOTOCUHTES
y 6akTepuin. CeeTocobupatoLme NUrMeHTbl U MUTMEHTbI PEAKLUMOHHOIO LieHTpa. Posb Xx10ponaacTos B
npouecce poTocnHTe3a. CBeToBasn n TeMHoBasa pasbl. PoTogbixaHue, C3-, C4- u CAM-Tunbl poTOoCUHTESA.
MpoayKTMBHOCTb GOTOCUHTE3A. BAMAHUE pa3anyHbIX GaKTOPOB HAa CKOPOCTb POTOCUHTE3a. 3HaueHne
doTocuHTesa.

XemocuHTes. PasHoobpasme opraHnM3mMoB-XEMOCHMHTETUKOB: HUTPUMLMPYIOLME BakTepuu, Kenesobaktepun,
cepobakTepumn, BOAOPOAHbIE BaKkTepun. 3HaueHne XeMoCHHTe3a.

AHaspobHble opraHMambl. Buabl bporkeHuaA. MpoayKTbl 6POKEHNS U UX UCMO/Ib30BAHNE YE/IOBEKOM.
AHaspobHble MUKPOOPraHM3Mbl Kak 06beKTbl BMOTEXHOI0MMM U BO3OYaAuTen bonesHen.

AspobHble opraHn3mbl. Tanbl sHepreTMdeckoro obmexa. MoarotosutenbHbIN 3tan. MMKoauns —
6ecKMCcIopoaHOe pacLLensieHne roKo3bI.

BronorMyeckoe oKUCAEHWNE, UNUN KNETOYHOE AblXxaHWe. Polb MUTOXOHAPWI B NpoLeccax bMonormyeckoro
oKkucneHua. Uukanyeckune peakumm. OkucautenobHoe pochopuamposaHme. IHeprua membpaHHOro rpagmeHTa
NpPoToHOoB. CuHTE3 AT®: paboTa npoToHHOM AT®-cuHTa3bI. Mpenmylectsa aspobHoro Nyt obmeHa BelLecTs
nepez aHaspobHbIM. IPPEKTUBHOCTb IHEPreTUYECKoro obmeHa.

JemoHcTpaunm

MopTpetbl: K. Mpuctau, K. A. Tummnpsaszes, C. H. BuHorpagckuii, B. A. dHrenbrapar, M. Mutuenn, I'. A.
3aBap3uH.

Tabnunupl 1 cxemMbl: «POTOCUHTE3», « IHEPreTUYECKN 0bmeH», «BruocnHTes 6enka», «CTpoeHne pepmeHTa»,
«XemoCUuHTEe3».

Ob6opyaoBaHMe: CBETOBOM MUKPOCKON, 060pyA0BaHUE A/1A NPUrOTOBNEHMA NOCTOAHHbIX U BPEMEHHbIX
MUKpOonpenapaTos.



NabopaTopHas paboTa «M3ydeHne KaTaIMTUYECKOM aKTUBHOCTU GepMEHTOB (Ha NpMMepe aMmunasbl Uau
KaTanasbl)».

NabopaTtopHasa paboTa «M3yyeHne GepMeHTaTMBHOIO pacluen/ieHNs NepoKcuaa BoA0POAa B PacTUTEbHbIX U
YKUBOTHbIX KNeTKax».

NabopaTopHas paboTta «CpaBHEHME NPOLLECCOB POTOCMHTE3A U XEMOCUHTE3a».
NabopaTopHas paboTta «CpaBHEHME NPOLLECCOB BPOXKEHMA U AbIXaHUAY.
Tema 7. HacneactseHHas nHGopmMaLLMaA U peannsaumsa eé B KneTke

Peakuun maTtpuuHoro cnHtesa. MpUHLUN KOMNAEMEHTapHOCTM B peaKkLUUAX MaTpUUHOro CMHTe3a. Peanunsauma
HacnenCcTBeHHON MHOPMaALLUKN. TeHETUYECKUI KOA, ero CBOMCTBA. TPAHCKPUNLMA — MAaTPUYHbIA cuHTe3 PHK.
MPUHUMMbI TPAHCKPUNLUK: KOMMIEMEHTAPHOCTb, aHTUNAaPaNNeNbHOCTb, aCUMMETPUYHOCTb. Co3peBaHune
maTpuuHbix PHK B ayKapuoTtuyeckoit knetke. Hekoaupytowme PHK.

TpaHcaauma u eé stansbl. Yuyactme TpaHcnopTHbix PHK B 6uocnHTese 6enka. Ycnosua buocnHtesa b6enka.
KoamposaHue ammnHokmcnoT. Ponb pubocom B bMocmHTe3e Hesnka.

CoBpeMmMeHHble NpeacTaBaAeHMA O CTPOEHUM reHoB. OpraHM3auma reHoma y NpoKapuoT U ayKapuoT. Perynaumsa
aKTMBHOCTM rEHOB Y NPOKapu1oT. N'MnoTtesa onepoHa (P. *akob, K. MaHo). MonekynspHble MexaHU3Mbl
3KCMPEeccum reHoB Yy 3yKapuoT. Ponb xpomaTtuHa B peryaaumnmn paboTtbl reHoB. Peryasaums obMeHHbIX MPoLEeccos
B KieTKe. KneTouHblli romeocTas.

Bupycbl — HeKNeTouHble GOPMbI KU3HU M 06MraTHble Napa3unTbl. CTPOEHWE NPOCTLIX U CI0XKHbIX BUPYCOB,
peTpoBupycos, 6akTepnodaros. usHeHHbil umMkn AHK-coaeprKawmx sBupycos, PHK-coaeprKalumx Bupycos,
b6akTepuodaros. ObpaTHas TPaHCKPUNLUUSA, peBepTasa, MHTerpasa.

BupycHble 3ab01eBaHNs Ye/10BEKa, }KUBOTHbIX, pacTteHuit. CMNA, COVID-19, coumnanbHble U MeAULUHCKME
npobaembl.

BuonHdopmaTunKa: HTErpauma n aHanus 6onblumMx maccmBos («bigdata») cTpyKTYpHbIX 6MOAOrMYECKUX
AaHHbIX. HaHoTexHoNorMM B 6Guonornm n meanumte. NMporpammmpyemole GyHKunm 6enkos. Cnocobbl
[0CTaBKKU NEKapCTB.

JemoHcTpaumm

MoptpeTsbi: H. K. Konbuos, 4. N. UBaHOBCKMA.

Tabnnupl 1 cxembl: «BUOCUHTE3 BenKkar, «eHeTUYecKuin Koy, «Bupycbl», «baktepnodarm».
MpaKTnyeckas paboTta «Co3gaHne moaenm Bupyca».

Tema 8. MU3HEHHbIN LUK KNeTKn

KneTouHbIl UMKA, ero nepuoabl n perynauma. UHtepdasa n mmtos. OcobeHHOCTM NPOLLECCOB, MPOTEKAOLWMX B
nHTepdase. NoaAroToBKa KNETKU K AeneHunto. MpecuHTeTMYecKnin (NOCTMUTOTUUYECKUI), CUHTETUYECKUIA U
MOCTCUHTETUYECKMI (NPEMUTOTMYECKNIN) Nepuogbl MHTEPdasbI.

MaTpuuHbii cnHTes AHK — penavkauma. MpuHumnel penamkaumm AHK: KomnaemeHTapHOCTD,
NOJIYKOHCEePBATUBHbIN CUHTES, aHTUNAPanenbHOCTb. MexaHuam penaunkauum JHK. Xpomocombl. CTpoeHune
Xpomocom. Tesiomepsbl U TeloMepasa. XpOMOCOMHbIN Habop KNeTKM — KapmuoTun. AnunaonaHblii u rann1onaHbii
Habopbl XPOMOCOM. [OMONOTMYHbBIE XPOMOCOMbI. MON0BbIE XPOMOCOMbI.

LdeneHne Knetkn — mmtos. Ctagum mmtosa um npoucxogAawme B HUX npoueccobl. Tunbl MMTO3a. KapMOI-(MHe3 n
LMTOKMHe3. buonornyeckoe sHayeHne MMTO3a.



Perynauna mmtoTMYeCcKoro Umkaa KneTku. NMporpammmnpyeman KneTovHas rmbenb — anonTos.

KneTouHoe a4p0, XpOMOCOMbI, PYHKLUMOHANbHAA reHOMMKa. MexaHu3mbl npoandepaunm,
anddepeHUMpoBKM, cTapeHna n rnbenmn knetok. «Lndposana knetka» — bUonHbopmaTU4ecKkme moaenm
OYHKUMOHMPOBAHUA KNETKMU.

JemoHcTpaunmn

Tabnnupl n cxembl: « KUSHEHHbIN LMKA KNETKN», «Mutos», « CTpoeHue xpomocom», «Pennmkauma JHK».
O6opyaoBaHMe: CBETOBOM MUKPOCKONM, MUKpoNnpenapaThl: «MUTO3 B KIEeTKax KopeLlKa /lyKa».
NabopaTtopHasn paboTa «M3yyeHMe XpPOMOCOM Ha roToBbIX MUKpOMpenaparax».

NabopaTopHasn paboTta «HabaogeHMe MUTO3a B K/IETKAxX KOHYMKA KopeLKa yKa (Ha roToBbIX
MWKponpenapaTax)».

Tema 9. CTpoeHue n GyHKLUN OpraHM3MoB
Buonoruyeckoe pasHoobpasune opraHM3moB. OAHOKNETOUHbIE, KONOHWANbHbIE, MHOTOKIETOUYHbIE OPraHU3Mbl.

Ocob6eHHOCTUN CTPOEHUA N MU3HEAEATENbHOCTU OA4HOKNETOYHbIX OPraHM3mMoB. baktepuu, apxeu,
OAHOKNETOUYHble rpubbl, 0AHOKNETOYHbIE BOAOPOCAN, APYrMe NPOTUCTbl. KONOHWaNbHbIE OPraHU3MbI.

B3anmocBa3b YacTen MHOTOK/IETOYHOIO OPraHM3ma. TKaHM, opraHbl U CUCTEMbI OpraHoB. OpraHn3m Kak
eanHoe uenoe. lomeocras.

TKaHM pacTeHnin. Tunbl pacTUTENbHbIX TKaHel: obpa3oBaTeibHasA, MOKPOBHas, MPOBOAALLAA, OCHOBHas,
MexaHuyecKan. OCobeHHOCTM CTpoeHMs, GYHKLMUIA U PacnoIOKEHUS TKaHEW B OpraHax pacTeHuU.

TKaHM }KMBOTHbIX M YesoBeKa. TUNbl XKMBOTHbIX TKAHEN: annTennanbHaa, CoeagnHuTeNIbHaA, MblllevyHas,
HepBHaA. OcobeHHoCTH CTpoOeHwuA, d)YHKLJ,Mﬁ M PacnonoxeHuA TKaHel B OpraHax XMBOTHbIX N Ye/N0OBEKA.

OpraHbl. BeretaTMBHble U reHepaTUBHbIe OpraHbl pacTeHuit. OpraHbl U CUCTEMbI OPTraHOB }KUBOTHbIX U
yenoseKka. PYHKLMN OPraHOB M CUCTEM OPraHoB.

Onopa Tena opraHn3amos. KapKac pacteHuin. CKeneTbl OAHOKNETOUHbIX U MHOFOKAETOUYHbIX }UBOTHbIX.
HapyKHblA U BHYTPEHHWIA ckeneT. CTpOeHUe M TUMNbl COeANHEHUA KOCTEN.

[BnxKeHune opraHMamos. [BurKeHne ogHOKNETOUYHbIX OPraHU3MOB: aMé6OM,CI,HOE, KIFYTUKOBOE, peCHUYHOoe.
[BnXKeHne MHOTOKNETOYHbIX paCTEHVI[;iI TPONU3Mbl U HACTUK. [IBUKEHNE MHOTOKNIETOYHbIX }KUBOTHbIX U
YyesioBeKa: mblllevyHaAa cucrema. PEd)J'IEKC. CkeneTHble MblIlLbI N UX pa60Ta.

MutaHne OpraHM3mos. MornoweHne Boapbl, YINeKNCNOoro rada n MMHepasibHbIX BEWECTB PAaCTEHUAMMN. MNutaHne
KMBOTHbIX. BHYTPMNONOCTHOE U BHYTPUKIETOYHOE NuLLesapeHme. NutaHme NO3BOHOUYHbIX XXUBOTHbIX. OTgenl
nuLLeBapuUTeNbHOro TpaKTa. MNuwesaputenbHble Xenesbl. [nwesaputenbHaa cucTeMma YenoBeKa.

[bixaHne opraHnM3amos. [bixaHne pacTeHnin. [bixaHue XnBoTHbIX. Anddysna razos yepes noBEPXHOCTb KNETKM.
KoskHoe apixaHue. [bixaTenbHana NoBepxHOCTb. MabepHoe 1 nérovyHoe abixaHue. [blxaHMe N03BOHOYHbIX
MBOTHbIX U YeN0BEKa. IBONOLMOHHOE YCIOKHEHNE CTPOEHMA NEMKMX MO3BOHOUHbIX }KUBOTHbIX.
[ObixaTenbHas cuctema YenoBeka. MexaHM3M BEHTUAALNKN NETKUX Y NTUL, U MAEKONUTaloWMX. Perynaums
AblxaHuA. [bixaTenbHble 06BbEMBI.

TpaHcnopT BELWECTB Y OpraHM3MoB. TPaHCNOPTHbIE CUCTEMbI PacTeHM. TPAHCNOPT BELLECTB Y XKMBOTHbIX.
KpoBeHoCHas cnctema v eé opraHbl. KpoBeHOCHaa cMctema NO3BOHOYHbIX XXMBOTHbIX U YenoBeka. Cepaue,
KPOBEHOCHbIE COCYyAbl U KPOBb. Kpyrn KpoBoobpalLleHMA. DBONOLMOHHbBIE YCI0XKHEHWUS CTPOEHUSA
KPOBEHOCHOM CUCTEMbI MO3BOHOYHbIX }XMBOTHbIX. PaboTa cepaua v eé perynsums.



BblaeneHve y opraHU3MoB. BblaeneHue y pacteHuid. BoligeneHume y }KMBOTHbIX. COKpaTUTEbHbIE BaKyo/M.
OpraHbl BblaeneHus. PuabTpaums, cekpeuma n obpaTHoe BcacbiBaHNE KaK MexaHU3Mbl paboTbl OpraHos
BblaeneHus. CBA3b NONOCTU Tesla C KPOBEHOCHOW U BblAeIUTEeIbHOW CUCTEMAMU. BblaeneHne y N03BOHOYHbIX
MBOTHbIX U Yenoseka. Moyku. CTpoeHne 1 GpyHKLMOHUPOBaHNE HedpoHa. Obpa3oBaHME MOYM Y YeNOBEKa.

3aluTa y OpraHM3mMoB. 3alimTa y O4HOK/IETOUYHbIX OpraHn3moB. Cnopbl 6akTepuii U LUCTbI NPOCTENLLUX.
3almMTa Yy MHOTOK/IETOYHbIX pacTeHui. KyTukyna. Cpeactsa NacCUBHOM U XMMUYECKOM 3amnTbl. PUTOHLMABI.

3almnTa y MHOTOK/IETOUHbIX XMBOTHbIX. [TOKPOBbI M X NPOM3BOAHbIE. 3aLLMTa OpraHn3ma ot bosesHen.
MMMyHHan cucteMa Yenoseka. KNeTouHbl U rymopanbHbli UMMYHUTET. BpOXAEHHbIN M NPUOBPETEHHDBIN
cneumdUYecKmii UMMYHUTET. Teopua KAOHaNbHO-CeNeKTUBHOro uMmyHuTeTa (M. Ipaunx, ®. M. BepHer, C.
ToHerasa). BocnanutesnbHble OTBETbI OPraHM3MOB. Po/ib BPOXKAEHHOTO MMMYHWUTETA B Pa3BUTUN CUCTEMHbIX
3aboneBaHui.

Pa3apaXMMocCTb U perynsauma y opraHMamos. PasaparKMmocTb Y O4HOKIETOYHbIX OPraHM3mMoB. TaKCUChI.
Pa3apaMmMocTb U perynauma y pacteHuin. PoctoBble BelLecTBa U UX 3HaYeHue.

HepBHas cnuctema u pepaeKTopHas perynauma y })XMBoTHbIX. HepBHasa cuctema u eé otaenbl. IBONOLMOHHOE
YCNOXKHEHUWE CTPOEHMA HEPBHOM CUCTEMBI Y *KMBOTHbIX. OTAENbI FOJIOBHOFO MO3ra NMO3BOHOYHbIX }KUBOTHbIX.
Pednekc n pepnektopHas ayra. besycnoBHble 1 ycnoBHble pedaeKcbl.

l'ymopanbHas peryasauma U SHA0KPUHHAA CUCTEMA KUBOTHbBIX M Ye/loBEKa. HKenesbl SIHAO0KPUHHOM cucTeMbI U
WX rOpMOHbI. [leiicTBME ropmMoHOB. B3anmocBA3b HEPBHOM M SHAOKPUHHOM cuctem. M’MnoTanamo-
runodusapHas cuctema.

JemoHcTpaunm
MopTtpeT: W. IN. NMasnos.

Tabnunupl 1 cxemMbl: «OAHOKAETOYHbIE BOAOPOCANY», « MIHOTOK/IETOYHbIE BOAOPOCANY, «BaKkTepuny,
«MpocTenwne», «OpraHbl UBETKOBbIX pacTeHnin», «CUcTeMbl OPraHOB NMO3BOHOYHbIX }XUBOTHbIX», « BHYTpeHHee
CTPOEHMeEe HaceKoMbIx», « TKaHUM pacTeHUn», «KopHeBble cucTembl», «CTpoeHue ctebna», «CTpoeHne NUCTOBOM
NAACTUHKUY, « TKaHU KUBOTHbIX», «CKeneT yenoseKa», «lnwesapmutenbHaa cuctema», «KposeHocHan
cuctemar, «[lbixaTenbHasa cmctemar», «HepsHaa cuctema», «Koxka», «MbiweyHasa cuctemar», «BblgenmtenobHas
cMcTema», «IHAOKPUHHAA cuctema», « CTpoeHne molwubl», « MMmMmyHUTET», «KNMWeYyHONoNoCTHbIe», «Cxema
NUTaHUA pacTeHnin», K KPOBEHOCHbIE CUCTEMbI MO3BOHOUYHbIX YXMBOTHbIX», «CTpoeHue ruapbl», «CTpoeHne
nnaHapumn», «BHyTpeHHee CTpoeHMe AOXKAEBOrO YepBs», «kHepBHaA cucTema pbib», «HepBHasa cuctema
nAarywkm», «HepsBHaa cuctema npecmbikarowmxca», «HepsHaa cuctema ntmy», «HepBHaa cuctema
MAeKonuTalWwmx», «HepBHas cuctema yenoseka», «Pedpnekcy.

O6opyaoBaHuMe: CBETOBOW MUKPOCKOM, MUKponpenapaTbl 0A4HOKAETOUYHbIX OPraHM3mMoB, MUKponpenaparbl
TKaHel, pakoBMHbI MOJINIIOCKOB, KOM/IEKLMM HACEKOMbIX, UTIOKOXKMX, KMBble 3K3eMNAAPbl KOMHATHbIX
pacTeHuin, repbapumn pacTeHNit pasHbiX OTAE/I0B, BAaXKHbIE MPenapaThl }KMBOTHbIX, CKE/IeTbl MO3BOHOUYHbIX,
KON/IeKL MM BeCcno3BOHOUYHbIX }KUBOTHbIX, CKe/leT YenoBeKa, 0bopyaoBaHue AN AeMOHCTPaLMMU NOYBEHHOTO U
BO3A4YLIHOrO NUTaHMA PacTeHU, paclenneHna Kpaxmana u 6enkos noa agencremem GepmeHTos,
obopynoBaHue gns AeMOHCTPALLMM OMNbITOB MO U3MEPEHMIO Y KU3HEHHON EMKOCTU NETKUX, MEXaHU3Ma
ObIXaTeNbHbIX ABUXKEHWUIA, MOAENN FTOI0BHOTO MO3ra Pas/IMYHbIX XXUBOTHbIX.

Na6opaTopHas paboTa «U3yueHne TKaHel pacTeHnn.
NabopatopHan paboTa «M3yuyeHne TKaHEN }KUBOTHbIX».
NabopaTopHas paboTa «M3yyeHne OpraHoOB LBETKOBOrO PacTeHms».

Tema 10. Pa3mHOKeHMe 1 pa3BMTME OPraHM3mMoB



dopMmbl pasmMHOXKeHUsA opraHnM3mMoB: 6ecnosnoe (BKAoYan BereTaTUBHOE) M NonoBoe. Buabl 6ecnonoro
Pa3sMHOXKeHUA: MOYKOBaHMeE, cnopyaaums, dparmeHTaums, K1OHUPOBaHMeE.

Monosoe pasmHoxKeHue. Nonosble KNETKKU, Nan rameTbl. Melio3. CTagmu meiiosa. MosegeHne Xpomocom B
Mmeliose. KpoccmHrosep. BMonornyecknin cMbicn Meliosa U Noa0Boro npouecca. Meiios 1 ero mecrto B
YKU3HEHHOM LMKAe OpraHM3mMoB.

Mpeasapoabiwesoe pa3suTHe. FameToreHes y XMBOTHbIX. [osoBble Kenesbl. ObpasoBaHue U pa3BuTHe
NO/I0BbIX KNETOK. CnepmaToreHes 1 ooreHes. CTpoeHWe No0BbIX KAETOK.

OnnofoTBOpeHUe 1 sMBpPUOHaIbHOE Pa3BUTHE KUBOTHbLIX. CNOCO6bI ONNOA0TBOPEHUSA: HAPYKHOE,
BHyTpeHHee. NapTeHoreHes.

NHAMBMAYaNbHOE pa3sBUTUE OPraHM3MOB (OHTOreHes). IM6PNONOTUA — HayKa O Pa3BUTUM OPraHN3MOB.
MopdoreHes — ogHa 13 rnaBHbIX Npobaem ambpurosoruun. KoHuenuus mopdoreHoB U moaenn mopooreHesa.
CTagmm ambpuroreHesa XUBOTHbIX (Ha Nnpumepe narywku). ApobaeHume. Tunbl apobaeHus.
[leTepMUHNPOBaHHOE 1 HeaePMUHUPOBaHHOe ApobaeHne. Baactyna, Tunbl 6aactyn. OcobeHHOCTH
ApobaeHUs MIEKONUTAOLLMX. 3apoabllleBble IUCTKY (racTpynaums). 3aknagKa opraHoB U TKaHel u3
3apoapllleBbiX IMCTKOB. B3aMMHOe BMAHME YacTei pa3BMBatoLWEeroca 3apoapliua (3mMbproHanbHas
MHAYKUMA). 3aKNagKa naaHa CTPOEHUA KMBOTHOMO KaK pe3y/bTaT MepapXmMyeckmx B3anmoaencTeuii reHos.
BAvAHME HAa IMBPUOHANbHOE Pa3BUTME PA3/IMYHBIX GAaKTOPOB OKPYXKatoLen cpespl.

PocT v pasBuTHE KMBOTHbIX. [OCTIMBPMOHANbHLIV Nepuoa. MNpamoe u Henpsamoe passuTune. PassuTme ¢
meTamopdo30m y 6eCno3BOHOUYHbIX M MO3BOHOUYHbIX }MBOTHbIX. BMOIOrMYECKoe 3HaYeHMe NPAMOTo U
HEenpsMOro pasBUTUSA, UX pacnpocTpaHeHue B npupoae. TUMbl POCTa }KUBOTHbIX. aKTopbI peryaauumn pocta
KMBOTHbIX U Yenoseka. CTaanmn NoCTaIMBPMOHANLHOMO PAa3BUTUSA Y KUBOTHbIX U YenoBeKa. Neproabl
OHTOreHesa Yenoseka. CtapeHue 1 cmepTb Kak B1UoforMyeckme npoLecesi.

PasmHo}KeHWe n pa3BuTne pacteHnit. Flametodut n cnopodut. Menos B XKM3HEHHOM LUKAE PacTEHUN.
O6pasoBaHKe cnop B npouecce meliosa. lametoreHes y pacteHuiti. ON1of0TBOPEHNE U pPa3BUTHE
pacTUTeNbHbIX OPraHM3MOB. [JBOHOE ONA040TBOPEHME Y LBETKOBbIX pacTeHnin. ObpasoBaHue M pa3BuTUe
CEMEHM.

MexaHW3Mbl peryiaumm oHToreHe3a y pacTeHUMN U XKUBOTHbIX.
JemoHcTpaummn
MopTtpeTtsbi: C. I'. HaBawwuH, X. LUnemaH.

Tabnuubl M cxeMbl: «BeretaTuBHOE pasmHoOXKeHue», « Tunbl 6ecnos1I0ro pasMmHoOXeHUs», «PasmHoxKeHne
XNaMUAOMOHaAbI», «PasamHOXKeHUe 3BrneHbI», «PasamHoXKeHue rngpbl», « Menos», «KXXpoOMOCOMbI»,
«ameToreHes», «CTpoeHue ANLEKNETKN N cnepmaTo3onga», « OCHOBHbIE CTagmMmn oHToreHesa», «lpamoe 1
Henpamoe pasBuTne», «PasBUTHE MANCKOTO KyKa», «Pa3BuTHE capaHun», «Pa3Butme narywkmn», «soiiHoe
onno0A0TBOPEHME Y LLBETKOBbIX pacTeHnin», « CTpoeHne cemMaH 04HOA0NbHbIX U ABYAO/bHbIX PACTEHUNY,
«HKM3HEHHbIN LMKN MOPCKOM KanycTbl», « KU3HEHHbIN LKA MXa», « KU3HEHHbIW LLUKA NANoOpPOTHUKAY,
«KM3HEHHbIN LUK COCHBbI».

Ob6opyaoBaHMe: CBETOBOM MUKPOCKOMN, MUKpONpenapaTbl ANLLEKNETOK M CNepMaTo30Ma08, Mogenb «Lukn
PasBUTUA NATYLLKNY,

NabopaTopHan paboTa «M3ydeHne CTPOEHUA MOA0BbLIX KNETOK HA rOTOBbLIX MUKpONpenapaTax».
MpakTuyeckas paboTta «BbisBNEHME NPU3HAKOB CXOACTBA 3apOAblILLei MO3BOHOUYHbIX }KUBOTHbIXY.

NabopatopHasn paboTta «CTpoeHMe OpraHOB PAa3MHOMKEHMA BbICLUMX PACTEHUIAY.



Tema 11. leHeTMKa — HayKa O HacneaCTBEHHOCTU N U3MEHUYMBOCTU OPraHU3MOB

NcTopua cTaHOBNEHUS U Pa3BUTUA FreHETUKN KaK HayKu. PaboTel . MeHaens, I'. ae ®pusa, T. MopraHa. Ponb
OTEYECTBEHHbIX YYEHbIX B pa3BuTUKN reHeTuku. Pabotbl H. K. Konbuosa, H. U. Basunosa, A. H. benosepckoro, I
. KapneueHKo, H0. A. dununyerko, H. B. Tumodeesa-PecoscKoro.

OCHOBHble reHeTUYECKNE NOHATUA U CUMBObI. [OMONOIMYHbIE XPOMOCOMbI, aNNefIbHbIE FeHbl,
a/NbTepHaTUBHbIE NPU3HAKN, OMUHAHTHbIN U PELECCUBHbIN NPU3HaK, TOMO3UroTa, reTepo3nroTa, Yyncras
NNHUA, Tbpuabl, reHoTun, ¢eHoTun. OCHOBHbIE METOAbl FTeHETUKU: TMBPUA0N0TMYECKUIA, LUTOJIOTUYECKNI,
MO/IEKYNAPHO-TEHETUYECKUIA.

JemoHcTpaunm

MopTpetbl: . MeHgens, I'. ge ®pus, T. Mopran, H. K. Konbuos, H. U. Basunos, A. H. benosepckuis, I'. .
KapneueHKo, 0. A. dununyerko, H. B. Tumodees-PecoBcKui.

Tabnuupl 1 cxembl: «MeToabl reHeTUKU», «CXeMbl CKpeLLMBaHMAY.
NabopaTtopHas paboTa «/lpo3odnna Kak 06bEKT reHEeTUYECKUX UCCAeA0BaHNNY.
Tema 12. 3aKOHOMEPHOCTM HACNeACTBEHHOCTHU

MoHornbpuaHoe ckpelymBaHue. MNepsbilii 3aKoH MeHgena — 3akoH eanHoo6pasuns rmbpuaos Nepsoro
nokosieHus. MNpaBuno 4OMUHUPOBaHUA. BTopoit 3akoH MeHaens — 3aKoH paclienneHns npmu3HaKkos.
LiuTonornyeckne ocCHoBbl MOHOTMBPUAHOIO CKpeLMBaHUA. MMNoTesa YMCTOTbI Framer.

AHanusunpytoulee ckpelmsaHme. [PoMerKyTOUHbIM XapaKTep HacaeaoBaHUA. PaclenneHme Npmu3HaKkos npu
HEMNoJIHOM AOMMHUPOBAHUMN.

,ﬂ,VII'M6pM,£I,HOE CKpelwmnBaHue. TDETMﬁ 3aKoH MeHaena — 3aKoH He3aBUCMMOro Hac/ie[0BaHMA NPU3HAKOB.
LlnTonornyeckne ocHoBbI AMFM6pMﬂ,HOFO CKpelwunBaHuUA.

CuenneHHoe HacneaoBaHWe NpU3HaKoB. PaboTbl T. MopraHa. CuensieHHoe HacaeAoBaHWe reHOB, HapyleHue
CUENIeHNA mexay reHamu. XpOMOCOMHas TEOPUA HacNeACTBEHHOCTH.

leHeTWKa nona. XpOMOCOMHbe/JI MEeXaHU3M onpeaeneHna nona. AYTOCON\bI M nonoBble XPOMOCOMbI.
FoMmorameTHbIi U FETepOI'aMeTHbIl\;I non. lreHeTn4YecKana CTPYKTypa NOJI0BbIX Xpomocom. HacneposaHue
NMPU3HAKOB, cuen/ieHHbIX C NOJIOM.

FeHOTUN KaK UenocTHasa cuctema. M1enoTponmns — MHOXKECTBEHHOE AeicTBME reHa. MHOXKEeCTBEHHbIN
annennsm. Bsanmogencreme HeannenbHbIX reHoB. KomnaemeHTapHoOCTb. InucTtas. MNoanmepus.

leHeTUyeckui KOHTPO/1b Pa3BUTUA paCTEHMﬁ, KUBOTHbLIX N 4HENOBEKA, a TaKXKe ¢M3M0!’IOI’M‘-I€CKMX npoueccos,
noseaeHmA U KOFTHUTUBHDbIX (I)YHKLLMVI. leHeTMYecKMe MexaHN3Mbl CUMBUoreHesa, MexaHU3Mbl
B3aMMOAeﬁCTBMH «X03AUH — NApPa3nT» N «XO3AUH — MMKpO6MOM». eHeTUYeCKMe acneKTbl KOHTPOAA U
NU3MeEHEHNA HaCﬂe,ﬂ,CTBEHHOVI MHd)OpMaLI,VIM B MOKO/1IEHUAX KNETOK N OPraHN3mMoB.

JemoHcTpaunm
MopTtpeTbl: . MeHgenb, T. MopraH.

Tabnuupl n cxembl: «MepBbiii U BTOPOK 3aKoHbI MeHaens», «TpeTuit 3akoH MeHaena», « AHanusupytouee
CKpelwmBaHue», «HenonHoe gommHmuposaHue, «CuenieHHoe Hacnen0BaHME NPU3HAKOB Y AP030GUbI»,
«leHeTuKa nona», «Kapmnotmn yenoseKka», «Kapnotun gposodunbi», «Kapuotnn NTULbI», « MHOXKECTBEHHbIN
annennsmy», «Bsanmopaeincreme reHos».



Ob6opynoBaHue: mogenb ANA AeMOHCTPALUM 3aKOHOB eaMHO006pa3nsa rmbpuaos NePBOro NOKOEHUS U
pacLLenieHnaA NpM3HaKoB, MoAe/b ANA AEMOHCTPALMM 3aKOHa HE3AaBUCMMOIO HAc/1Ie4,0BaHNA NPU3HAKOB,
MoAenb AN AEMOHCTPALLMK CUENNEHHOMO HAaCc1e40BaHMA NPU3HAKOB, CBETOBOM MUKPOCKON, MUKPONpenapar:
«[lpo3odunar.

MpakTnyeckas paboTa «M3ydyeHne pe3ynbTaToB MOHOrMBPUAHOIO CKpeLLmMBaHNA Y AP030DUNbIN.
MpakTnyeckas paboTta «M3ydeHne pesynbTaToB AUrMBPUAHOIO CKpeLMBaHMA Y AP030dPUubI».
Tema 13. 3aKOHOMEPHOCTU N3MEHYNBOCTHU

B3anmogencTemne reHoTMna 1 cpeabl npu dopmmnpoBaHnmn deHotuna. MI3ameH4YMBOCTb NPU3HAKOB.
KauecTBeHHble M KONIMYECTBEHHbIE MPU3HAKWU. BUAbI N3MEHUMBOCTU: HEHACNeACTBEHHAA U HAaC e ACTBEHHasA.

MogandunkaLmMoHHana n3meHUNBOCTb. Ponb cpeabl B opmupoBaHun MoanGUKALMOHHOW MU3MEHUYMBOCTH.
Hopma peakumu npusHaka. BapmaumoHHbIi pag v BapuaLmoHHan Kpmeas (B. MoraHHceH). CBoicTea
MOAUPUKALNOHHOM U3MEHUYMBOCTM.

FeHoTUNMYEecKan n3meH4YnBoCTb. CBOMCTBA FrEHOTUNMUYECKO U3MEHUYNBOCTU. BVILI,bI reHOTUNUYEecKomn
N3MEHYNBOCTU: KOM6MHaTMBHaﬂ, MYTaLlMOHHaA.

KombuHaTMBHasA M3mMeHYMBOCTb. Melio3 1 NoN0BOM NpoLecc — 0CHOBa KOMBMHATUBHOW M3MeHUYMBOCTU. Posib
KOMBUHaTMBHOWM M3MEHYMBOCTU B CO34aHMM FEHETUYECKOro pa3Hoobpasma B npeaenax ogHoOro smMaa.

MyTauMoHHaA U3MEHUYMBOCTb. BMAapbl MyTauuii: reHHble, XPOMOCOMHbIE, reHOMHble. COHTaHHbIE U
MHAYLMPOBaHHbIE MyTauuKn. AgepHble N uuTonaasmaTmyeckme mytaunm. ComaTnyeckme 1 NofoBble MyTaLMu.
MpUYMHbBI BOSHUKHOBEHWA MyTauuii. MyTareHbl U UX BAUSHUE HA OPraHM3mbl. 3aKOHOMEPHOCTU MYTALMOHHOIO
npotecca. 3aKoH rOMONOTMYECKUX PAAO0B B Hac/eACTBEHHOW u3meHunsoctu (H.U. BaBmnos). BHeaaepHas
NM3MEHYNBOCTb M HAaCNeACTBEHHOCTD.

AnureHeTMKa M SNUTEHOMUKA, POJIb SNUTEHETUYECKMUX GaKTOPOB B HAaCN€40BAHUN U U3MEHUYMBOCTU
$eHOTMNUYECKUX NPU3HAKOB Y OPraHU3MOB.

JemoHcTpaunm
MNopTtpertsbl: I'. e ®pus, B. NoraHHceH, H. U. Basunos.

Tabnnupl u cxembl: «Buabl U3MmeHYMBOCTM», « MoaAndUKaLMOHHAA U3MEHUYMBOCTLY, «KOMBUHATUBHaA
M3MEHYUBOCTbY, «Meio3», «OnnoaoTeopeHme», «leHeTUYecKkne 3aboneBaHuUs YenoBeKa», «Bugbl myTauniny.

O6opyaoBaHue: }K1Bble U repbapHble 3K3eMNAAPbl KOMHATHBIX PACTEHUI, PUCYHKK (doTorpadum) *KUBOTHbLIX C
PasNUYHbIMKW BUAAMM N3MEHYMBOCTM.

NabopaTtopHasna paboTa «MccnengoBaHne 3aKOHOMEPHOCTEN MOANDUKALMOHHOM M3MEHUYMBOCTU. [ocTpoeHme
BapPWALLMOHHOIO pAsa M BapMaLMOHHON KPUBOMY».

MpakTnyeckas paboTta «MyTtaumm y gpo3odusbl (Ha roToBbIX MUKpONpenapaTax)».
Tema 14. leHeTMKa yenoBeKa

KapunoTun yenoseka. MexayHapoaHaa nporpamma uccnefoBaHna reHoMa Yenoseka. Metoabl U3yyeHums
reHeTMKM YesioBeKa: reHeasornyeckui, 61M3HeL0BbIN, LUTOreHETUYECKUI, NONYAALNOHHO-CTAaTUCTUYECKUNA,
MOJIEKYNAPHO-reHeTuYecknin. CoBpemMeHHoe onpeseneHne reHoTMna: NoJIHOreHOMHOEe CEKBEHUPOBAHUE,
reHOTUNMPOBaHUE, B TOM Yncae ¢ nomoupto MNLUP-aHannsa. HacneacrteseHHble 3ab6oneBaHna Yenoseka. [eHHble
N XpOMOCOMHble 60one3Hu YenoBeKa. bonesHu c HacneacTBEHHOW NPeapPacnoNoKEHHOCTbIO. 3HaYeHne
MeAULMHCKON FreHeTUKU B NPeAO0TBPALLEHUN U eYeHMU reHeTUYecKMx 3aboneBaHuii yenoseka. Megumko-



reHeTn4yeCKkoe KOHCy/1ibTUpoBaHue. CtBONOBbIE KNETKU. [TOHATME «TEHETUYECKOTO rpysa». DTUYecKMe acneKTobl
VICCI'IeLI,OBaHVIl‘/JI B 0biactn penakTMpoBaHNA reHomMma 1 CTBOJ1IOBbIX KNETOK.

[eHeTuyeckune d)aKTOpr NoBbILLEHHOM YyBCTBUTE/NIbHOCTU YenoBeKa K ¢M3qucr(o:v\y N XuMmmn4yeckomy
3arpA3HeHunto Opr>+<a+0u.|,e|71 cpegbl. leHeTnyecKan npeapacnonoXeHHOCTb Ye/10BEeKa K NaTo/10rmam.

JemoHcTpaunmn

Tabnnupl 1 cxembl: «KapuoTun Yyenoseka», «MeToabl U3y4eHUA FEHETUKU YenoBeKay, «eHeTnyeckue
3aboneBaHUA YenoBeKa».

MpakTnyeckana paboTta «CocraBieHNe 1 aHaAN3 POAOC/IOBHOMNY.
Tema 15. CeneKkuma opraHn3mos

JomecTnKauma n cenekuma. 3apoxaeHue cenekummn n gomectmkaumm. Yuenme H. . Basmnnosa o LleHTpax
NPOUCXOXKAEHUSA U MHOTO06pPa3naA Ky/ibTyPHbIX PacTeHWUI. Posib ceNekumnmn B Co3gaHnm COpToB PacTEHUN U
nopoga, **neoTHbIX. CopT, Nopoaa, WTamm. 3aKOH FOMOJIOTMYECKUX PAA0B B HAac/NeACTBEHHOM U3MEHUYMBOCTM H.
M. BaBnnoBsa, ero 3Ha4yeHune aas cenekuMoHHoM paboTbl.

MeTogbl cenekumoHHoM paboTbl. McKyccTBEHHbIM OTOOP: MAacCOBbIA U UHANBUAYAIbHbLIW. 3Tanbl
KOMBWHaUMOHHOW ceneKkumu. UcnblTaHne nponssoamutenelt no notomctay. OT60p No reHOTUNY € NOMOLLbIO
oueHKM deHoTMMNa NOTOMCTBa M 0THOP MO reHOTUMNY C MoMOLLLbIO aHann3a AHK.

MCKYCCTBEHHbI MyTareHe3 Kak MeTof, CeNeKUNMOoHHOM paboTbl. PagnMaumMoHHbI U XMMUYECKMIA MyTareHes Kak
WCTOYHWK MYTaUMI Y KyNbTypPHbIX GOPM OpraHM3moB. Mcnosib3oBaHWe reHOMHOIo pefakTMPOBaHUA U METO4,0B
pekoMbuHaHTHbIX AHK ans nonyyeHuma ncxoaHoro matepuana ana cenexkumu.

MonyyeHne noannaonaos. BHyTpuBmMaosasa rubpuamsauma. bAM3KopoacTBEHHOE CKpeLUBaHNE, UK
MHB6pPUANHT. HepoacTBEHHOE CKpeLLMBaHWe, AN ayTOPUAUHT. [eTepo3nc n ero NpmuymnHbl. McnonbsosBaHue
reteposuca B cenekumu. OTaanéHHan rubpuansaums. NpeogonerHne Gecnioana mexxsnaoBbix rMbpMaoB.
JOoCTUXKEHMA cenekumm pacTeHNM 1 X)XUBOTHbIX. «3e/IEHAA PEBONOLMNAY.

CoxpaHeHue U U3yyeHne reHeTUYECKUX PECYPCOB KYAbTYPHbIX PACTEHWUI N UX ANKUX POAMNYEN ANA CO34aHUS
HOBbIX COPTOB U TMOPUA0B CENbCKOXO3ANCTBEHHbIX KYNbTYp. M3yuyeHne, coxpaHeHue 1 ynpasneHue
reHeTUYECKMMM PECYPCAMM CEIbCKOXO3ANCTBEHHbIX M MPOMbBIC/IOBbIX }KMBOTHbIX B LLEASX YAydLeHUn
CYLLECTBYIOLLMX U CO34aHUSA HOBbIX NMOPOA, IMHUI 1 KPOCCOB, B TOM YKUC/Ie C MTPUMEHEHUEM COBPEMEHHbIX
MEeTOA0B Hay4YHbIX MCCeA0BaHWUMI, NepesoBbIX NAEN U NEPCNEKTUBHBIX TEXHOIOTUIA.

JemoHcTpaunmn

MopTtpeTbl: H. N. Basunos, U. B. Muuypun, I'. [l. KapneueHko, M. M. JlykeAaHeHKo, b. J1. Actaypos, H. Bopnoyr, .
K. benses.

Tabaunubl M cxembl: «LLeHTPbI MPOUCXOMKAEHUA U MHOrO06Pa3nA KybTYPHbIX PACTEHMIN», «3aKOH
rOMOJIOTMYECKUX PAAOB B HacNeACTBEHHOW U3MEHUMBOCTUY, «MeToabl cenekumm», «OTaanéHHasna
rmbpuamsaumna», «MytareHes».

NabopaTopHas paboTa «M3ydeHMe COPTOB KyAbTYPHbIX PaCTEHUI U NOPOA AOMALUHUX }KUBOTHbIXY.
NabopaTtopHana paboTa «M3yyeHne MeToa0B CceneKkummn pacTeHuiny».

MpakTnyeckana pabota «MpUBUBKA pacTEHUI».



IKcKypcua « OCHOBHbIE METObI U AOCTUMEHNA CENEKLUU PACTEHNI N HUBOTHbIX (Ha CENEKLMOHHYIO CTaHUMIO,
naemeHHyto depmy, copToucnbITaTeNbHbIN YYaCTOK, B TENIMYHOE X03AUCTBO, B 1abopaToputo
arpoyHMBEPCUTETA UM HAYYHOTO LLEeHTPA)».

Tema 16. BuotexHonorua n cuHTeTUYecKasa buonorua

06'b6KTbI, ncnonb3yemsble B 6MOTEXHOI]OFVIM, — KNeTOYHble U TKaHEBbIE KY/1IbTYypPbl, MUKPOOPraHM3mbl, UX
XapaKTepUCTMKa. TpagmumMoHHaA buotexHonorua: xneboneverHue, nonyyeHme KMCI0OMOJI0YHbIX NPOAYKTOB,
BUHOAENNE. MMKpO6MOI’IOFM‘-IeCKVIl7I cuHTEe3. O6bEKTDI MVIKpO6MOI'IOFVILIECKVIX TEXHOI0TUNA. MpownssoacTeo
6enKa, AdMUHOKUCNIOT U BUTAMUHOB.

Co3gaHue TEXHONOMMIN N UHCTPYMEHTOB Lie/IeHanpaBAeHHOro U3MeHEeHUA U KOHCTPYMPOBaHUA reHOMOB C
LeNblo MNOYyYEHUss OPraHM3MOB U UX KOMMOHEHTOB, COAEPKALLMX He BCTPEYaloLLMecs B npupoae
6MOCHMHTETMYECKME NYTW.

KnetouHas nH»eHepus. MeToabl KyNbTypbl KNETOK U TKAHEN PacTeHuii U }KUBOTHbIX. KpuobaHKu.
ComaTuyeckas rubpmamsanms u comaTMyecknin smbpuoreHes. Mcnonb3osaHue ranionaos B cenekumnm
pacTeHuit. NosyyeHne MOHOK/IOHANbHbIX aHTUTEN. Mcno/ib30BaHWE MOHOKJ/IOHA/IbHBIX U MOJIMKNOHA/IbHBIX
aHTUTeN B MeguumHe. McKyccTBEHHOE ONN040TBOPEHME. PEKOHCTPYKLMA ANLEKNETOK U KNOHMPOBaHMeE
XMBOTHbIX. MeToZ TpaHCnAaHTaUUM Aaep KNeToK. TeXHO0rMU 0340P0BAEHNA, KYIbTUBMPOBAHMA U
MUKPOK/IOHA/IbHOTO PAa3MHOMKEHUA CE/TbCKOXO3ANCTBEHHBIX KYAbTYp.

XpOMOCOMHas U reHHasa UHxeHepus. ICKycCTBEHHDbIM CUHTE3 FreHa U KOHCTPYMPOBaHME PEKOMBUHAHTHbIX
[OHK. Co3gaHue TpaHCreHHbIX OpraHM3mMoB. [LoCTUKEHUS M NePCNeKTUBbI XPOMOCOMHOM U FTEHHOW MHXXEHEePUU.
3Kosornyeckune un asTnyeckme npobemol reHHOM UHXEHepPUU.

MeanumHcKkne buoTtexHonormn. MoctreHomHas unudposaa meguumna. MNLUP-gmuarHocTMKa. MeTabonoMHbI
aHanu3, reHoLLeHTPUYECKMI aHaNn3 NPOTEOMa Ye0BeKa A/1A OLLEeHKN COCTOAHMUA ero 340P0BbA.
Mcnonb3oBaHMe CTBOJIOBbIX KNeTOK. TapreTHaa Tepanua paka. 3D-6uomnHkeHepua ans paspaboTku
byHAAMeHTaIbHbIX OCHOB MEeANLMHCKUX TEXHONOMMIA, CO34aHUA KOMMNEKCHbIX TKAHEN couyeTaHnem
TEXHONOMMIN TPEXMEPHOTO BUONPUHTMHIA M CKaddONANHTa A1A PeLLeHNs 33434 NePCOHANU3UPOBAHHOWM
MeANLMHBI.

Co3gaHune BEKTOPHbIX BaKUMH C Le/blo obecneyeHna KOMOMHUPOBAHHOM 3aLLnTbl OT Bo3byauTenein OPBU,
YyCTaHOB/IEHNE MOMIEKYNAPHbIX MeXaHU3MOB GYHKLMOHNPOBAHUA PHK-coaep Kalumnx BUPYCOB, Bbi3bIBAOLLMX
0c060 onacHble 3a60/1eBaHMA YENNOBEKA U }KUBOTHbIX.

JemoHcTpaunm

Tabnuubl 1 cxembl: «Mcnosb3oBaHME MUKPOOPraHM3MOB B MPOMbILLJIEHHOM MPOU3BOACTBEY», «KneToyHas
NHXKeHepua», «FeHHan UHXKeHepua».

NabopaTtopHas paboTa «M3yyeHne 06bEKTOB BUOTEXHONOTUM Y.
MpakTuueckan pabota «MoayyeHre MONOYHOKUCbIX MPOLYKTOBY.

IKcKypcua «bruoTexHonorns — BarkHenWwan NpomM3BoAMTENbHAA CUNA COBPEMEHHOCTU (Ha BMOTEXHONOrMYECKoe
Npou3BOACTBO)».

11 K/TACC

JBONOUMOHHAA Teopua Y. JapsuHa. NpeanocbiikKn BOSHUKHOBEHMA JapBUHN3MA. KU3Hb U Hay4HaA
peAatenbHoctb Y. dapsuHa.



[BurxylumMe cunbl 38oNOLMM BMAOB No Y. [lapBUHY (BbICOKaA MHTEHCUBHOCTb Pa3MHOXEHNA OPraHN3moB,
HacneACTBEHHaA U3MEHYMBOCTb, bopbba 3a CylLlecTBOBaHUE, eCTECTBEHHbIA U UCKYCCTBEHHbI 0THOP).

OdopmneHune cuHTeTUYecKon Teopun ssontoumnm (CT3). HeTpanbHas Teopus asonoumm. CoBpemeHHas
3BOJIIOLMOHHAA 6Monorua. 3HayeHue 3BOIIOLMOHHOM Teopun B GOPMMPOBAHMUM eCTECTBEHHO-Hay4YHOM’
KapTUHbI muMpa.

JemoHcTpaunm

MopTpetbl: Apuctotens, K. JInHHen, K. b. lamapk, 3. XK. CeHT-Unep, K. Kiosbe, Y. OapsuH, C. C. YeTBepuKoB,
N. N. WmanbrayseH, Ox. XongeliH, [. K. Benses.

Tabanupl 1 cxembl: «Cuctema Kueoi npupogbl (no K. JInHHeo)», «J1ecTHMUA *KMBbIX cywwecTs (Mo Jlamapky)»,
«MexaHusm dopmmpoBaHMUa NPUCNOCOBNEHNI Y pacTEHNI 1 KMUBOTHbLIX (No Slamapky)», «KapTa-cxema
MmapupyTa nytewectsma Y. JapsuHa», «Haxoaku Y. JapsuHa», «Popmbl 60pbbbl 3a CyLLEecTBOBAHUEY,
«Mopoapl ronybein», « MHOroobpasmne KynbTypHbIX popm KanycTbl», «[Topoabl LOMALLHUX KUBOTHbIX», «Cxema
obpa3oBaHMA HOBbIX BUAOB (Mo Y. [lapBuHy)», «Cxema COOTHOLLIEHUA ABWVKYLNX CUA 3BOAOLUNY, « OCHOBHbIE
NOJIOXKEHUA CUHTETUYECKOM TEOPUN IBOTIOLUMY.

Tema 2. MuKkpoasoatouma n eé pesynbTatbl

Monynauma Kak anemeHTapHaa egmMHuLa ssoaounm. CoBppemeHHble MeToabl OLEHKM FreHeTUYeCcKoro
pa3Hoobpasuna U CTPYKTypbl nonyaauuii. UameHeHne reHopoHAa NONYAALMM KaK 3NeMEHTapHoe
3BOJIOLUMOHHOE ABMEHNe. 3aKOH reHeTUYecKoro paBHosecus . Xapaw, B. BaliHbepra.

dnemeHTapHble GaKTopbl (ABUKYLLME CUAbI) 3BOAOLMU. MyTaLMOHHbIN Npouecc. KombuHaTMBHanA
M3MEHYUBOCTb. [lpeid reHoB — clyyaitHble HeHanpaBAeHHble U3MEHEHMA YacToT anneneii B Nonynaumnsx.
3ddekT ocHosaTens. IpdeKT 6yTblIOUHOro ropiblilKa. CHUMEHNE FeHETUYECKOro Pa3Hoobpasuna: NMPUUYNHLI U
cneactsus. MNpoasneHne apdekTa apeinda reHoB B 60/bLINX MU Manbix nonyaauuax. Murpauum. Usonsums
nonynaunin: reorpadpuyeckas (npoctpaHcTBeHHan), buonormyeckan (penpoayKTneHas).

EcTecTBeHHbIN 0TOOP — HanpaBAALWMIK daKTop aBontoLNN. DOPMbI €CTECTBEHHOTO OTHOPA: ABUNKYLLNIA,
CTabuUnusnpyloLmii, paspbiBatoLnii (An3pynTuBHbLIN). Monosoit oT60p. BO3HUKHOBEHME U 3BONIOLIUA
CoLManbHOro NoBeAeHus *KUBOTHbIX.

Mprcnocob1eHHOCTb OPraHM3MOB KaK pPe3y/ibTaT MUKPO3BO/IIOLMU. BOSHUKHOBEHWE NPUCNOCObBAeHNI Y
opraHnsmoB. Apomopdo3sbl U namnoagantaumn. NMprmepbl NPUCNOCco6AeHNI Y OpraHM3mOB:
mopdonoruyeckne, pusmonornyeckme, bUoxmumuyeckme, noseseHyeckme. OTHOCUMTENbHOCTb
NpMCcNocob/1eHHOCTM OPraHM3MOB.

Bupa, ero Kputepum 1 CTpyKTypa. BaoobpasoBaHUe Kak pesynbTaT MUKPO3BOAOUMKN. M3015LMA — KAtoYeBOW
dakTop BUAoo6bpasoBaHus. NMyTn n cnocobbl BUAOOH6pPa3oBaHUA: ansonaTpmuyeckoe (reorpadpuyeckoe),
CUMMATPUYECKOE (3KONOTMYECKOE), «KMTHOBEHHOE» (noannaonamsauma, rmbpuamsauma). JantenbHocTb
3BOJIOLLMOHHbIX NPOLECCOB.

MexaHn3mbl GOpPMMPOBAHUA BUONOTMUYECKOrO pa3HOObpasus.

Ponb 3BontounoHHoM 6nonorum B paspaboTke HayuYHbIX METOA0B COXPaHeHUs 6uopasHoobpasus.
MWKPO3BOOLMA M KO3BOJIOLLMA NAPasnTOB N UX X03AeB. MexaHM3Mbl POPMUPOBAHNA YCTOMUMBOCTHU K
aHTMBMOTMKaM M cnocobbl 6opbbbI C He.

JemoHcTpaunmn

MopTtpeTbi: C. C. YeTBepuKos, 3. Maip.



Tabnunubl 1 cxembl: « MyTauMOHHasA U3MEHUYMBOCTbY, «MoNyAAUMOHHAaA CTPYKTYpa Bnaa», «Cxema npoasneHmn
3aKOHa Xapau—BaiiHbepra», «ABMKyLNE CU/bl 3BONOLUMY, K IKONOTMUYECKas U301ALmMA Nonyaaumin
ceBaHcKol popenny, «Feorpapuyeckasn M30aALUA NUCTBEHHULLI CUOUPCKOM U NUCTBEHHULLbI fayPCKOMY,
«MonyNAUNOHHbIE BOJIHbI YNCNEHHOCTU XULLIHUKOB U XepTe», «Cxema AeNCTBUA ecTeCTBeHHOro otbopay,
«®opmbl 60pbObI 3a cyLecTBoBaHUEY, «MHAYCTPUANBbHBIN MenaHn3m», « KuBble UCKOMaembley,
«[okposuTesb

CTBEHHAA OKPACKA XMBOTHbIX», «[peaynperKaatoLLan OKpacKa *KUBOTHbIX», « PM3nonormyeckme agantaumm»,
«Mpncnocob1eHHOCTb OPraHN3MOB M €€ OTHOCUTENbHOCTbY, «KpuTepuun snga», «Buabli-4BOMHUKNY,
«CTpyKTypa Buaa B npupoae», «Cnocobbl BMA0o6pasoBaHusa», «leorpaduyeckoe snagoobpasoBaHme Tpéx
BMAO0B NaHAblWeny, « IKoN0rMyeckoe Bua006pasoBaHne BUAOB CMHULY, «[loanunaonabl pacTeEHUNY,
«KanycTHo-peaeyHbIn rmbpua».

ObopyaoBaHue: repbapuun pacTeHUin, KONEKLUN HACEKOMbIX, Yy4ena NTULL U 3Bepein ¢ NpMmMmepamu
pasnunyYHbIX NpUcnocobaeHnin, Yyydena NTUL, U 3Bepeit pasHbiX BUA0B, repbapum pacteHnin 611M3KUX BUAOB,
06pa30BaBLUMXCA PA3IMYHbIMUK cnocobamu.

NabopaTtopHana paboTa «BbiABNEHNE NU3SMEHUYMBOCTU Yy 0coben oa4HOTo BUAAY.

NabopatopHasn paboTa «[MpucnocobieHns opraHM3MOB U UX OTHOCUTE/IbHAsA LLenecoobpasHOCTbY.
NabopaTtopHasn paboTta «CpaBHEHWE BUAOB MO MOPPOIOTMYECKOMY KPUTEPULION.

Tema 3. Makpoasoatouma v eé pesynbTaTbl

MeToAb! N3yYeHNa MaKpo3BO/IoLMU. [laNeoHTON0rMYECKNEe METOAbI U3yYeHUA 3BoOLMK. MepexoaHble
bopmbl 1 dUNoreHeTUYECKMNE PAALI OPraHM3MOB.

Buoreorpapuueckme meToabl M3ydeHus aBostouumn. CpaBHeHne Gaopbl M GpayHbl MaTEPUKOB M OCTPOBOB.
Buoreorpaduyeckme ob6aactv 3eman. Bugpl-sHAEMUKU U PEANKTbI.

IMb6pMoIorMYecKkme U CpaBHUTEbHO-MOPPOOrMYecKme MeToabl U3y4eHnn 3BoaOUNN. FeHeTUYecKme
MeXaHW3Mbl 9BO/IIOLMN OHTOreHe3a M NOABNEHNA 3BOOLNOHHbIX HOBLUECTB. [OMOIOrMYHbIE U aHANOTUYHbIE
opraHbl. PygumeHTapHble opraHbl M aTaBu3mbl. MonekynsapHo-reHeTudeckme, bUoOXMMmNYeckme u
MaTemMaTHMYeCKne MeToAbl N3y4eHus 3BotouMK. FoMmonormyHble reHbl. CoBpemMeHHblIe MeTOAbl NOCTPOEHMUA
dunoreHeTUUYECKMX AEPEBLEB.

XpOMOCOMHbIe MyTauunn 1 aponoumnAa reHoOMmos.

Ob6uwue 3akoHOMepHOCTHK (Npasuia) asonouun. MpUHLKUN cMeHbl PYHKLMIA. HeobpaTUMOCTb 3BONIOLMM.
ApanTusHana pagnauma. HepaBHOMEPHOCTb TEMMOB 3BOIOLMM.

JemoHcTpaunm
MNopTpetbl: K. M. bap, A. O. Kosanesckuii, . Mionnep, 3. Fekkenb.

Tabnunupl 1 cxeMbl: «PUNOTEHETUYECKUI P olaany, KApxeonTepuKke», «3seposybblie auepbl»,
«Crerouedansi», «PUHNOPUTLI», «CeMeHHbIe NanopPOTHUKMY», «Buoreorpadumyeckmne 3oHbl 3emnmn», «Apend
KOHTMHEHTOBY, «PeNINKTbI», «HayanbHble cTaann SMOPUOHANBHOTO PA3BUTUA NMO3BOHOYHbIX Y KUBOTHbBIXY,
«OMOJIOrMYHbIE U aHANIOTUYHbIE OPraHbl», «PyauMEHTbI», «ATaBU3MbI», «XPOMOCOMHbIE HAbOpPbI YeNOBEKA U
WwrmnaHse», «FnaBHble HanpaBaeHMA 3BoaoLUNY, «ObLMe 3aKOHOMEPHOCTM 3BONOLMMY.

O6opy,qosaHme: Konnexkuyun, rep6apMM, MYNIAXN UCKOMAEMbIX OCTAaTKOB OPraHM3MOB, MYNTAXKN TOMOJIOTNYHbIX,
dHa/I0OTN4YHbIX, PYAUMMEHTAPHbIX OPraHOB N aTaBN3MOB, KOJIZIEKUNN HAaCEKOMBbIX.

Tema 4. NpouncxoxaeHne u pasBuTUe XU3HU Ha 3emne



HayyHble rmnoTesbl MPOUCXOKAEHMA KU3HWN HA 3eme. AbnoreHes u naHcnepmuma. [JoHay4YHble NpeacTaBaeHns
0 3aPOXKAEHUM KMU3HU (KpeaLmoHM3m). fMnoTesa NOCTOAHHOIO CaMO3aPOXKAEHUS KU3HU U €€ ONpoBeprKeHne
onbiTamu ®. Pean, /1. CnannaHuaHwy, J1. Macrepa. NpouncxoxaeHme KU3HU 1 acTpoburonorus.

OcCHOBHble 3Tanbl HEOpPraHUYecKol aBoounK. MNnaHeTapHan (reosornyeckasn) asonounA. XuMmmnyeckasn
3BONOUMA. ABUOTreHHbIN CUHTE3 OpraHNYeCcKMX BELLLeCTB U3 HeopraHudeckux. OnbiT C. Munnepa u I. lOpu.
O6paszoBaHue NoanMmMepoB U3 MoHomepoB. KoauepBaTHas runotesa A. M. OnapuHa, runotesa nepBMYHOro
6ynboHa K. XonaelHa, reHeTnyeckan runotesa . Ménnepa. Pubosumsi (T. Yek) u runotesa «mmnpa PHK» VY.
Mmnbepta. PopmnpoBaHne memobpaH U BOSHUKHOBEHWE MPOTOKAETKN.

UcTtopua 3emaum n metoapl eé nsydyeHuma. Mckonaemble opraHM4Yeckne octaTtku. F[eoxpoHoNorva n eé metoabl.
OTHocuTeNbHasA M abCcoOTHAA reoxpoHo10rmMa. FeoXPOHONOrMYEeCcKas WKana: s0HbI, 3pbl, NEPUOabI, SMOXMU.

HauyanbHble 3Tanbl OpraHNYecKon 3BotounK. MoABAEHUE N 3BONOLMA NEPBBIX KNETOK. DBOOLMSA
meTabonnsma. BosHUKHOBEHME nepBbix 3Kocuctem. CoBpeMeHHble MUKPOBHble BUONNEHKM KaK aHanor
nepBbix Ha 3emsie coobuecTs. CTPOMaToNUTbI. MPOKAPUOTbI U 3YKAPUOTDI.

MpouncxoxaeHue syKapmoT (cumbuoreHes). I80110LMOHHOE NPOUCXOXKAEHNE BUPYCOB. MpouncxoxaeHune
MHOTOK/1IeTOYHbIX OPraHM3MoB. BO3HUKHOBEHME OCHOBHbIX FPYMNMN MHOFOK/IETOYHbIX OPraHU3MOB.

OCHOBHbI€ 3Tanbl 3BOJIIOLMM BbICLUMX pacTeHMA. OCHOBHble apoMopd03bl PacTeHWU. Bbixoa pacTeHuid Ha cyLuy.
MosBneHWe CNopoBbIX PacTeHUI U 3aBoeBaHME MMM cylwn. CemeHHble pacTeHus. MNponcxoxaeHne UBEeTKOBbIX
pacTeHun.

OCHOBHbIE 3Tanbl 3BOOLUN }KUBOTHOTO M1pPa. OCHOBHbIe apoMOpPGO3bl }KUBOTHbLIX. BeHACKas dayHa.
Kembpuinckunit B3pbiB — NOSBIEHNE COBPEMEHHbIX TUMOB. [MepBble XOpA0BbIe KMBOTHbIE. UM3Hb B BOAE.
3BotouMA NO3BOHOYHbIX. [poncxoxkaeHne amdnbunin n pentTuanin. MpoucxoxRageHne MAeKonUTaALWNX U NTUL,
MpuHUMN Kntouesoro apomopdosa. OcsoeHne 6eCNO3BOHOYHBIMU M NO3BOHOYHbBIMM }KUBOTHbBIMM CYLLM.

Pa3BuUTME }KN3HWM Ha 3em/ie Mo 3pam M Nepuoaam: apxei, NpoTepo3on, Naneo3oi, Me3o3oi, KaiHo3on. Obuian
XapaKTepPUCTUKA KAMMaTa U reoNorMyeckmnx npoueccos. MoasaeHMe U pacLBeT XapaKTePHbIX OPraHM3MOoB.
YrneobpasoBaHue: ero yc10B1A U BAUAHME HA ra30Bbli cOCTaB aTMocdepbl.

MaccoBble BbIMUPAHUA — IKONOTUYECKME KPU3NChI NPOLLAOro. MNpuYmHbI U cleacTBMA MACCOBbIX BIMUPAHUIA.
CoBpeMEHHbIN 3KONOTMYECKMIA Kpusunc, ero ocobeHHocTu. NMpobnema coxpaHeHUsa bMopasHoobpasna Ha
3emne.

CoBpemeHHan cuctema opraHuM4yeckoro mmpa. NpuHumnel Knaccudmkaunm opraHmamoBs. OCHOBHble
CUCTEMATUYECKME TPYNMbl OPraHU3MOB.

JemoHcTpaunmn

MNoptpetbl: ®. Pegu, /1. CnannaHuaHw, /1. Nactep, U. U. MeuyHukos, A. . OnapuH, K. Xongewnn, I'. Ménnep, C.
Mwunnep, I'. FOpwu.

Tabnunupl 1 cxembl: «Cxema onbiTa @. Pean», «Cxema onbiTa J1. [MacTepa No M3y4eHUto CaMo3apoXKaeHun
M3HMY», «Cxema onbiTa C. Munnepa, . FOpun», «3Tanbl HEOPraHNUYECKoM 3BOIOUNNY, «[@0XPOHONOTMYECKas
WKana», «HayanbHble 3Tanbl OpraHMYECcKOM 3BoOLMMNY, «Cxema 06pa3oBaHMA 3yKapMoT NyTEM
cumbuoreHesa», «Cuctema KuBok npmpoabi», « CTpoeHne Bupyca», « Apomopdo3bl pacTeHUNn»,
«PuHMOOUTLI», «OAHOKNETOUHbIE BOAOPOCANY», « MHOrOKNeTOUHble BOAOPOCAN», « Mxu», «ManopoTHUKNY,
«lonocemeHHble pacTeHUA», «OpraHbl LBETKOBbLIX pacTeHnt», «Cxema pasBUTUA }KUBOTHOIO MUPAY,
«Apomopdo3bl HKUBOTHbIX», «MpocTenwme», «KNWevyHoNnonocTHble», «Maockme Yepsm», «41eHNCTOHOrme”,
«PbIbbI», «3eMHOBOAHbIEY, «[TpecmblKatowmecay, «MNTuupbl», « MnekonuTatowme», «PasBUTUE KU3HU B
apxelncKkom ape», «PasBuUTUE XKU3HU B NPOTEPO30MCKOM ape», «PazBUTME XKN3HU B NaNe030MCKOMN apey,



«Pa3BuTHE KM3HWN B ME3030MCKOM 3pey, «Pa3BUTHE }KU3HW B KaMHO30WMCKOM apey», «CoBpeMeHHas cuctema
OPraHNYecKoro Mmpa».

ObopyaoBaHue: repbapmnm pacTeHMin PasIMUHbIX OTAENO0B, KOJIEKL MU HACEKOMbIX, BJlaXKHble npenapaTbl
YKMBOTHbIX, PaKOBUHbI MOJIJIIOCKOB, KOJIEKLIMWN UFTOKOMXKMUX, CKENETbl MO3BOHOUYHbIX }KMBOTHbIX, Yyyena NTuL, U
3Bepei, KONNEeKUUM OKaMEHEeN0CTeN, MONe3HbIX UCKOMaeMbIX, MYyASXKM OPraHNYeCKMX OCTaTKOB OpraHM3MOB.

BupTyanbHas nabopaTopHas pabota «MoaenupoaHue onbiToB Munnepa—tOpu no nsyyeHumo abnoreHHoro
CMHTE3a OpraHMYEecKMUX COeIMHEHN B NePBUYHON aTMOocdhepe».

NabopaTtopHas paboTa «M3yyeHne n onncaHMe NCKONaeMblX OCTAaTKOB APEBHUX OPraHU3MOB».
MpaKTnyeckas paboTa «M3yyeHne 0COBEHHOCTEN CTPOEHUA PACTEHUIM Pa3HbIX OTAEN0BY.
MpaKkTnyeckas paboTa «M3yyeHne 0CO6EHHOCTEN CTPOEHUSA NO3BOHOUYHbIX }KUBOTHbIX».

Tema 5. MNpoucxoxkaeHne YenoBeKka — aHTponoreHes

Pasgenbl M 3aga4um aHTpononormn. MeTtoabl aHTPOMNOAOTUM.

CraHoBneHue I'Ipe,CI,CTaBﬂeHMVI O NPOUCXOXKAEHUN YenoBeKa. PennrnosHole Bo33peHuA. COBpeMEHHbIe
Hay4Hble TEOPUMN.

CxoA,cTBO YeNnoBeKa C XKMBOTHbIMKU. CUCTEMATHUYECKOe NoNoXKeHWe YenoBeka. CBnaetenbCTBa CXOACTBA
4yesioBeKa C XXUBOTHbIMU: CpaBHVITefIbHO-MOpd)OfIOI'VI‘-IECKMe, 3M6pMOI’IOFM‘-I€CKI/Ie, d)I/I3I/IOﬂOI'O-6VIOXMN\W~IeCKV|e,
noseaeH4yeckme. OTANYMA YEI0BEKA OT XKMUBOTHbIX. MpAamoxoxaeHne n KOMNJIEeKC CBA3aHHbIX C HUM
npu3HaKoB. PassuTme rosioBHOro mosra u BTOpOVI CUFHaJIbHOM CUCTEMBI.

Oeukyime cunbl (pakTopbl) aHTponoreHesa: 6uosormyeckme, coumanbHble. COOTHOLEHME BUONOTMUYECKUX U
coumanbHbIX GaKTOpoB B aHTpONoreHese.

OcCHOBHble CTaguu aHTponoreHesa. PaHHMe YeioBeKoobpasHbie 06e3baHbl (MPOKOHCYbI) U PpaHHME NOHTNAbI —
obuwme npeaku YenoBekoobpasHbix 06e3bsiH U Atogei. ABCTPaONUTEKN — ABYHOTME Npeakun nogen. Yenosek
YMenbli, nepsble U3roTOBNEHUSA Opyani Tpyaa. YenoBek NpamoxogaALLmii U NepBbIN BbIXo4, Atogen 3a npeaensl
AdpuKn. Yenosek reigenbbeprckmini — obwmMii NpegoK HeaHAepTaIbCKOro Ye/I0BEKa M Ye/loBeKa PasyMHOoro.
YesioBeK HeaHAEpPTa/IbCKMIN KaK BUA, NOAEN XO0104HOMO KAMmaTa. YenoBeK pa3ymHbIi COBPEMEHHOIO TUNa,
OEHNCOBCKNI YeIoBEK, OCBOEHWE KOHTUHEHTOB 3a npeaenamu Appuku. MNaneoreHeTMKa n NasneoreHOMUKa.

JBO/OLUMA COBPEMEHHOIO YeN0BeKa. ECTecTBEHHbIV 0TOOP B MONYAALMAX YenoBeKka. MyTauMOHHbBIN npoLecc v
noanmopdunsm. MNonynaumMoHHble BOAHbI, gpeiid reHos, Murpauma n «adpdeKT ocHoBaTenna» B NONyAALMAX
COBPEMEHHOr0 YeN0BEKA.

Yenoseveckune pacol. MoHATME 0 pace. bonblume pacbl: eBponeonaHas (espasuiickan), aBcTpano-HerponaHas
(skBaTOpManbHan), MoHronoMaHan (asnaTcko-amepuKaHcKas). Bpemsa u nyTu pacceneHus yenoBeka no
nnaHete. EAMHCTBO YenoBeyecknx pac. HayuHas HecocToATebHOCTb pacn3ma. MpucnocobneHHOCTb YesloBeKa
K pPa3HbIM YC/IOBUAM OKpYyKatloLwe cpesbl. BamsaHue reorpaduyeckoin cpeabl u apeida reHoB Ha mopdonoruto
1 GU3NONOIMNI0 YeNoBeKa.

MeKanCUuMnAMHapHble MeToAbl B pU3MYecKol (6MoNorMYecKoin) aHTPoNoaorMu1. IBONOLMOHHARA
aHTPOMO/IOTMA U NANEOAHTPOMNONOMMSA YesI0BEYECKUX MoNynauuin. BuocoumanbHble UccaeoBaHUa NPUPoAbI
yesnoBeKa. MiccnepoBaHme KO3BOMOLMM BUONOTMYECKOTO U COLMAIbHOIO B Ye/iOBEKeE.

JemoHcTpaunm

MNopTpetbl: Y. AapsuH, /1. lukn, A. A. PornHckuin, M. M. F'epacumos.



Tabnuupl 1 cxembl: «MeToabl aHTPONoNAOrMU», «FONOBHOM MO3T YenoBeKay, «4enoBekoobpasHble 06e3bsHbIY,
«CKeneT yenoBeKa 1 ckenet WumnaHse», «PyammeHTbl M aTaBU3MbI», «[ABUXKYLLME CUAbI aHTPOMNOreHe3a,
«3IBOJIIOLUMOHHOE APEeBO YeNoBEeKa», KABCTPaANONUTEK», «HenoBeK yMenbiny», «4enoBeK NpAMOXOAALLNN»,
«JleHNCoBCKMI YenoBeK» «HeaHaepTanbLbl», «KpoMaHbOHUbI», «[peakn YenoBeKka», «Tanbl 3BOOLMN
yesnioBeKa», «Pacbl YesioBeKa».

O6opyaoBaHMe: MysAXKN OKaMeHeNoCTelN, NPeAMETOB MaTePMasibHON KyNbTypbl NPeAKOB YeNoBekKa,
penpoayKkumm (dotorpadun) KapTnH ¢ MUGONOTNYECKUMU N BUBNENCKMMM CIOMKETaMM NPOUCXOMKAEHNA
yenoseka, potorpadpumn Haxo40K NCKOMAEMbIX OCTaTKOB YENOBEKA, CKENET YeN0BEKa, MOAe b Yepena
yenoBeKa M Yepena WUmnaH3e, MoAe/Nlb KUCTU YeloBEeKa U KUCTU LIMMNaH3e, MOAenn Topca Npeakos
yenoBeka.

NabopaTopHasn paboTa «M3ydeHne 0cOBEeHHOCTEN CTPOEHUA CKeNeTa YeNoBEeKa, CBA3AHHbIX C
NPAMOXOXKAEHNEMY,

MpaKkTnuyeckas pabota «M3yyeHne 3Ko0rMYecKmx aganTtaumii 4eoBeKa».

Tema 6. IKo/I0rMA — HayKa O B3aMMOOTHOLLEHMAX OPraHM3MOB M HaZOPraHM3MEHHbIX CUCTEM C OKpPYKatoLLel
cpepon

3apoxaeHue 1 pa3BuTUe 3konornm B Tpyaax A. 'ymbonbara, K. ®. Pynbe, H. A. CeBepL0Ba, . leKkens, A.
TeHcnun, B. H. Cykauésa. Pasgensbl 1 3aga4mn akonornm. CBAsb 3KONOTUK C APYTMMN HAYKaMN.

MeTozbl 3Kosioruu. Monesble HabAAEHUA. DKCMIEPUMEHTbI B SKOIOTUK: MPUPOLHbIE U TabopaTopHbIe.
MogenupoBaHue B 3K0N0TMN. MOHUTOPUHT OKpYXKatoLLen cpeabl: I0KaNbHbIN, PETMOHAbHBIN U TN06aNbHbIN.

3HayeHMe 3KOIOTMYECKMX 3HAHUI AN YenoBeKa. IKON0rMYeckoe MMPOBO33PEHNE KaK OCHOBA CBA3EM
yesioBeyecTsa C NpMpoaon. PopMmUpoBaHME IKONOTMYECKOM KybTypbl U SKONOTMYECKON FPaMOTHOCTH
HaceneHus.

JemoHcTpaummn

MopTtpeTbl: A. Tymbonbart, K. . Pynbe, H. A. CeBepuos, 3. l'ekkesnb, A. TeHcau, B. H. Cykaués.

Tabnuubl n cxembl: «Pazaenbl skonorumy», «MeTtoapbl 3KONOTMKMY, «CxeMa MOHUTOPUHTA OKPYKatoLLEn cpesbly».
NabopaTtopHasa paboTa «M3ydeHne MeTo0B IKONOTMYECKUX UCCNEA0BAHUNY.

Tema 7. OpraHu3amsbl U cpeaa obuTaHus

JKonornyeckune GakTopbl U 3aKOHOMEPHOCTU MX aencTeus. Knaccndumkaums akonormyecknx GakTopos:
abunoTtuyeckune, bUoTUYECKNe, aHTponoreHHble. ObLLIME 3aKOHOMEPHOCTUN AENCTBMA IKOOTNYECKNX PaKTOPOB.
Mpasuno muHumyma (K. LinpeHrens, HO. JInbux). TonepaHTHOCTb. IBPUBUOHTHbIE U CTEHOBUOHTHbIE
OpraHu3mbl.

AbuoTnyeckune pakTopbl. CBET KaK 3KOAOTMYECKUIA PpaKTop. [leMcTBME pasHbIX YYAaCTKOB CONHEYHOrO CNeKTpa
Ha OpraHM3mbl. IKONOTMUYECKME TPYNTbl PACTEHUI U }KMBOTHbIX MO OTHOLWIEHMIO K cBeTy. CUrHanbHasa pob
ceTa. PoTonepmoamsm.

TemnepaTtypa KaK 3Konornyeckunin paktop. [encreme TemnepaTypbl Ha OpraHM3mbl. MoOMKUAOTEPMHbIE U
rOMOMOTEPMHbIE OPraHU3Mbl. DBPUTEPMHbIE N CTEHOTEPMHbIE OPraHn3Mbl.

Bna)KHOCTb KaK aKonornyeckuin paktop. NMpmucnocobneHma pacteHUit K nogaeprKaHnio BogHoro 6anaHca.
Knaccnuoumkauma pacteHmin no oTHoWeHMIo K Boae. MpucnocobieHma *KUBOTHbIX K USMEHEHMIO BOAHOIO
pexuma.



Cpeabl 06UTaHMA OPraHM3MOB: BOAHAsA, Ha3eMHO-BO3A4YyLLIHas, NOYBEHHas, rybuHHAA NoANOYBEHHaS,
BHyTPUOpraHmuameHHasn. PUsnko-xmmmndyeckme ocobeHHOCTU cped 0buTaHua opraHmMamos. MpucnocobneHuns
OPraHM3MOB K }KM3HW B PasHbIX cpesax.

Buonornyeckue PUTMbI. BHewHMne n BHYTPEHHUWE PUTMBbI. CYTO‘-IHbIe N rogndHble pUTMbl. anCI'IOCO6ﬂeHHOCTb
OpPraHN3mMoB K Ce€30HHbIM U3MEHEHNAM ndOBMVI KU3HWN.

*unsHeHHble popMbl OpraHM3moB. MoHATME O KU3HEHHOW popme. M3HEHHbIe GOPMbl pacTeEHMIA: AepeBbsA,
KYCTapPHUKM, KYCTapPHUYKM, MHOTONIETHWE TPaBbl, OAHOIeTHME TPaBbl. }KM3HEHHble GOPMbI }KUBOTHbIX:
rMAapPobUOHTbI, re06MOHTbI, a3P06NOHTLI. OCOBEHHOCTU CTPOEHMA N 06Pa3a KUHM.

BuoTnyeckune pakTopsbl. Buabl BUOTUHECKMX B3aMMOLENCTBUIA: KOHKYPEHLMA, XMLHNYECTBO, CMMBMO3 1 ero
dopmbl. MapasnTmam, Koonepaums, MyTyaansm, KOMMEHCANU3M (KBapTUPAHTCTBO, Hax1ebHMYECTBO).
HeTpoduueckune B3aumogeinctauns (Tonnyeckune, popuueckme, pabpuyeckune). 3HaueHne BUOTUYECKUX
B3aMMOAENCTBUIN ANA CYLLeCTBOBAHMA OPraHM3MOB B cpeae 0buTaHuA. MPUHLMN KOHKYPEHTHOO UCKAOUYEHMS.

JemoHcTpaunm

Tabnunubl M cxeMbl: «IKoornYeckne Gpaktopbl», «CBETOBOM CNEKTPY, «IKONOrMYECKME TPYyNnbl XKUBOTHbLIX MO
OTHOLLEHMUIO K CBETY», « TEN/IOKPOBHbIE }KUBOTHbIE», «XONI0AHOKPOBHbIE }XUBOTHbIEY», «PU3NONOTMYECKME
aganTaumm }KUBOTHBIX», «Cpeabl 06UTaHMA OpraHM3MoB», «Brosiornyeckue puTMmbl», « KusHeHHble popmbl
pacTteHuiny, « KM3HeHHble GOpPMbI }KUBOTHbIX», « IKOCUCTEMA LUMPOKO/IMCTBEHHOIO 1eca», « IKocucTtema
XBOMHOro neca», «Uenun nutanusa», «XuwHudectso», «Mapasmutusm», « KoHKypeHumnsa», «Cumbnos»,
«KommeHcanunsm».

Ob6opynoBaHue: repbapumn pacTeHUN U }KUBOTHbBIX, MPUCMNOCOBNEHHbIX K BAUAHUIO PA3/IMYHbIX IKOIOTMYECKMX
dakTopoB, repbapum ceeToNtobUBbIX, TEHENOOMBBIX U TEHEBLIHOCAUBLIX PAaCTEHUN, CBETOOOUBSIE,
TeHentobuBble U TEHEBBIHOC/IMBbLIE KOMHATHbIE PAcTeHUs, repbapum U KOANEKLMM TENNONOOUBDIX,
3MMOCTOMKMX, MOPO30YCTOMUYMBLIX PacTEHUI, Yyyena NTuL, 1 3Bepen, repbapmm pacTeHnit, OTHOCALLUXCA K
rurpodutam, kcepodmtam, me3opuTam, KOMHATHbIE PACTEHMA AAHHbIX FPYNM, KOMNEKLMU }KUBOTHbIX,
06UTaOLWMX B PasHbIX cpeaax, repbapum n KONNEKUUN PACTEHUIM U KMBOTHbIX, 061a4a0LWLNX YepTamm
NPUCNocobAeHHOCTN K CE30HHbBIM M3MEHEHMAM YCIOBUI XKN3HK, repbapmn N KOANEKLMKN PacTEHUI U
YKMBOTHbIX PA3/IMYHbIX *KU3HEHHbIX GOPM, KONNEKLMN HKUBOTHBIX, Y4aCTBYOLWMX B PA3/IMYHbIX BUOTUYECKMX
B3aMMOLENCTBUSAX.

NabopaTtopHasa paboTa «BblisiBeHWE NPUCNOCOONEHMI OPraHNU3MOB K BAUSHUIO CBETAY.
NabopaTtopHasna paboTa «BbiaBAeHWE NPUCNOCOBIEHNIN OPraHNU3MOB K BAUAHUIO TEMMEPATYPbI».
NabopaTtopHana paboTta «AHaToMUYeCcKne 0COBEHHOCTN PacTEHUI U3 Pa3HbIX MECT 0bUTaHUA».
Tema 8. IKonorma BMAOB 1 NONynsaUni

JKoNornyeckmne XxapakTepmucTMkm nonynauuu. Monynauma Kak buonormyeckasa cuctema. Posib HeogHopoaHoOCTU
cpepnbl, dmsmyecknx bapbepos M ocobeHHocTen 6uonornm BUA0B B GOPMUPOBAHMN NPOCTPAHCTBEHHOM
CTPYKTYypbI nonynaunii. OCHOBHbIE NMOKa3aTean NoNyAaLuMmK: YNCNEHHOCTb, NIOTHOCTb, BO3PACcTHaA M No/a0Ban
CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMM POCTA, CMEPTHOCTb, MUTPaLMA.

JKosiornyeckasa CTpyKTypa nonynsaummn. OueHKa YNCAEHHOCTU NonyaaumMn. JuHaMuKa nonyaaumm u eé
perynsuma. buoTnyeckmit noteHuman nonynauum. MoaenmposaHme AnHaMunKKM nonynsaumu. Kpusble pocTa
yncneHHocT nonynauumn. Kpmeble BbIXKMBAHUA. Perynaums YNCAEHHOCTM NONyAaLMiA: poib GaKTopOB,
33aBUCALLMX U HE 3aBUCALLMX OT MNIOTHOCTU. IKOSIOTUYECKME CTpaTernn Bnaos (r- n K-ctpaterum).

MoHATMe 06 3KoNOrMYeckol Huwe Bnaa. MectoobutaHne. MHoromepHas MoAENb SKONOTMUYECKOW HULWK K. U.
XaT4MHcoHa. Pasmepbl 3KoA0rMYeckoin HUWu. NoTeHumanbHas n peaansoBaHHan HULWN.



Bua Kak cuctema I'IOI'IW'IFILI,MVI. Apeanbl BUAOB. BUAbl 1 X }KU3HEHHble CTpaTermu. JKosormyecKkmne
9KBUBA/IEHTbI.

3aKOHOMEPHOCTU NOBEAEHUA U MUTPALUIA KMBOTHbIX. BUONOIrMYECKMe NHBA3UKN YyKepPOoaHbIX BUAOB.
JemoHcTpaummn
MopTpeT: XK. N. XaTYMHCOH.

Tabanupbl M cxembl: «IKONOTMYECKME XapaKTEPUCTUKM Nonyasaummny, «MpocTpaHCTBEHHAA CTPYKTYpa
nonynaumn», «BospactHole nnpammabl nonynaumm», «CKOpPoCTb 3acesieHmna NOBEPXHOCTM 3eMAM Pa3IMYHbIMU
opraHMamamm», « Mogesnb akonornyeckom Huwm Ox. N. XatynHcoHa».

ObopyaoBaHue: repbapmnun pacTeHUn, KONNEKLUN }KUBOTHbIX.

NabopaTtopHasn paboTa «[pucnocobieHns cemsaH pacTeHUN K pacCceneHmor.

Tema 9. IKonorua coobuects. IKONOrMYECKUE CUCTEMDI.

Coobuiectsa opraH1M3moB. BUoLLEHO3 1 ero CTpyKTypa. CBA3K MexKay OpraHM3mamu B bMougeHose.

JKocucTeMa KaK oTKpbITaa cuctema (A. . TeHcan). PyHKUMOHANbHbIE 6I0OKM OPraHM3MOB B 3KOCUCTEME:
NPOAYLEHTbI, KOHCYMEHTbI, peayueHTbl. Tpodpuueckue yposHu. Tpoduyeckme uenu n cetn. Abnotuyeckune
6.10KkM 3KocucTem. MoUBbI U Wbl B 3KOCUCTEMAX. KpyroBOPOT BELLLECTB M MOTOK SHEPI1KU B SKOCMCTEME.

OcHOBHble NOKa3aTe/iM 3KocucTeMbl. Bomacca 1 NpoAyKLUMA. DKONOrMYecKne nupamuapl Yymcen, Bromacchl u
3Hepruu.

OnHamuka skocuctem. Katactpoduyeckme nepectpoiikn. Gayktyaumn. HanpasaeHHble 3aKOHOMEpPHbIE CMEHbI
coobuiecTs — cykueccuu. NMepsBryHble U BTOPUYHbIE CYKLLECCUMM U UX NPUUYUHDBI. AHTPOMOreHHble BO34eiNcTBnA
Ha cykueccun. KnumakcHoe coobuiectso. bropasHoobpasme 1 NosiHOTa KPYroBopoTa BeLecTs — OCHOBA
YyCTOMYMBOCTM COOBLLECTB.

MpUpOoAHbIE SKOCUCTEMbI. IKOCUCTEMbI 03EP N PEeK. IKOCUCTEMbI MOPEN N OKEAHOB. IKOCUCTEMbI TYHAP,
lecos, ctenemn, NycTbiHb.

AHTpONOreHHble s3KocUcTembl. ArpoakocmcTtema. ArpoueHos. Pasnnuma mexay aHTpPONoreHHbIMU 1
NPUPOAHbBIMU IKOCUCTEMAMM.

Ypb6o3kocuctembl. OCHOBHbIE KOMMOHEHTbI Ypb0o3aKkocucTem. Fopoackas daopa u dayHa. CUHaAHTponuM3aums
ropoackow dayHbl. Bonornyeckoe 1 Xo3aMCTBEHHOE 3HAUYEHME arpo3KOCUCTEM N YPHOIKOCUCTEM.

3aKoHOMepHOCTN GOPMUPOBAHNSA OCHOBHbIX B3aMMOAENCTBUIN OpraHM3MOB B S3KOCMCTEeMaX. Ponb KackaHoOro
addeKkTa M BUA0B-3ANPUKATOPOB (KNoUEBbIX BUAO0B) B GYHKLMOHMPOBAHUN 3KOCUCTEM. [lepeHOoC sHeprum u
BELLLECTB MEXAY CMEXHbIMWN 3KOCUCTEMaMK. YCTOMYMBOCTb OPraHM3MOB, MOMYAALMIA M SIKOCUCTEM B YC/IOBUAX
€CTEeCTBEHHbIX M aHTPOMOreHHbIX BO34eNCTBUN.

MexaH13Mbl BO34eMCTBUS 3arpsisHEHWNI Pa3HbIX TMNOB Ha cybopraHM3MeHHOM, OPraHU3MEHHOM,
NonNyNALMOHHOM M SKOCUCTEMHOM YPOBHAX, OCHOBbI 3KO/I0TMYECKOr0 HOPMUPOBAHWNA AaHTPOMNOTEHHOTO
BO34encTBMA. MeToA010rMA MOHUTOPUHIA eCTECTBEHHbIX M AHTPOMOreHHbIX IKOCUCTEM.

JemoHcTpaunm
MopTtpeT: A. IX. TeHcAn.

TabauLbl 1 cxembl: « CTPYKTYpa BUOLLEHO3a», «IKOCUCTEMA LLMPOKONMCTBEHHOIO 1eCa», « JKOCMCTEMA
XBOMHOrO fieca», « PyHKUMOHAbHbIE FPYNMbl OPraHNM3MOB B SKOCUCTEMEY,  KpyroBopoT BELLECTB B



aKkocucteme», «Llenu nuTaHma (NnacTbuwHan, AeTPUTHAA)», «DKONOTMUYECKasA NMpPaMMULa YNCEN»,
«3JKonormnyeckas nupammaa bnomaccoi», « JKosOrMYeckan Nnupammaa sHeprum», «ObpasosaHune 6onoTtar,
«lMepBUYHanA cyKLeccma», «BoccTaHOBAEHME neca Nocae Noxapa», « IKoCcUcTema o3epa», «ArpoLeHo3»,
«KpyroBopoT BeLLECTB M NOTOK 3HEPTMK B arpoLeHo3e», «pumepbl ypboakocuctem».,

O6opyaoBaHue: repbapun pacTeHUit, KOANEKLMU HACEKOMbIX, Yydena NTUL, U 3Bepen, repbapumn KynbTypHbIX U
OMNKOPACTYLMX PacTEHUI, aKBapUYM KaK MOAE/b SKOCUCTEMbI.

MpaKkTnueckas pabota «M3yyeHne n onmcaHme ypbosaKocmcTembl».

NabopaTopHas paboTa «U3yyeHne pasHOOOPa3NA MEKMX MOYBEHHBIX YN1EHUCTOHOMMX B Pa3HbIX
3KocUCTEMAX».

IKCKYpCHA «IKCKYPCUA B TUNUUHbINA BroreoueHos (B aybpasy, 6epesHaAK, eNbHUK, Ha CYXOA0/1bHbIN UK
noimeHHbI Nyr, o3epo, 6010TO)».

IKCKYpCHUA «DIKCKYPCUA B arpoaKocmcTemy (Ha nosie Uau B TEMJIMYHOE XO3AUCTBO)».
Tema 10. buocoepa — rnobanbHan akocucrema

Buocdepa — obuwennaHeTapHaa 060104Ka 3emaun, rae CyLLecTByeT UM CyLLECTBOBAA XU3Hb. Pa3sutue
npeacTasneHuii o buocoepe B Tpyaax 3. 3rocca. YueHue B. U. BepHaackoro o buocdepe. Obnactn buocdepbl
eé cocTaB. *KuBoe BelecTtBo buochepbl U ero pyHKUMN.

3aKOHOMEpPHOCTM cylecTBoBaHUA bruocdepbl. OcobeHHOCTN Brochepbl Kak rnobasbHON 3KOCUCTEMDI.
OnHamunueckoe pasHoBecue B buochepe. KpyroBopoTbl BELLECTB M BMOreoXxMmmyeckmne UMKAbl (yrneposa,
asoTa). PUTMUYHOCTb ABNeHMI B Buocdepe.

3oHanbHoCTb 6rocdepsbl. MoHATME 0 BMomMe. OCHOBHbIE BUOMbI CyLWW: TYHAPA, XBOMHbIE 1eca, CMeLlaHHble 1
LIMPOKONUCTBEHHbIE N1eca, CTeNW, CaBaHHbI, MYCTbIHKX, TPONUYECKMUE Neca, BbICOKOropba. Knumar,
PacTUTENbHbIW U XKMBOTHbIV MUP BUOMOB CyLIW.

CTpyKTypa U GYHKLMA KMBbIX CUCTEM, OLEHKA UX PECYPCHOTO NOTEHUMANa u bnochepHbix GyHKUMIA.
JemoHcTpaunm
MopTpeTbl: B. . BepHaackui, 3. 3tocc.

Tabnuupl n cxembl: «Feochepbl 3emany, «KpyrosopoT a3oTa B Nnpupoae», «KpyroBopoT yriepoaa B npupoae»,
«KpyroBopoT Knucnopogaa B npupoge», «KpyrosopoT Boabl B npupoae», « OCHOBHblE 6MOMbI CyLLN»,
«Knumatunuyeckume nosca 3eman», «TyHapa», «Talra», «CMmewaHHbI nec», « LLIMPOKOANCTBEHHbIN necy,
«Ctenb», «CaBaHHa», «MycTbiHA», « TPONUYECKNI Necy.

ObopyaoBaHue: repbapmnun pacTeHMi pasHbiX OMOMOB, KONTEKUNM KMUBOTHbIX.
Tema 11. Yenosek u oKkpyxKatowana cpea

3KONOrMUYecKMe KpM3nChbl N X NPUYnHLI. Bo3saelicTBune YesnioBeKa Ha bnocoepy. 3arpasHeHMe BO3AYLLHOM
cpenbl. OxpaHa Bo3ayxa. 3arpA3HeHne BoAHOM cpeabl. OxpaHa BOAHbIX pecypcoB. PaspyLueHume noyssbl.
OxpaHa NoYBeHHbIX pecypcoB. M3meHeHMe KAnmaTa.

AHTponoreHHoe BO34eNCTBUE HA PACTUTE/NbHBIN U }KMBOTHbIM MUpP. OXpaHa pacTUTENbHOTO U }KMBOTHOFO MMpa.
OCHOBHble NPUHLMbI OXpaHbl Npupoabl. KpacHble KHUrn. Ocobo oxpaHAaemble NPUPoAHbIE TEPPUTOPUN
(OOMNT). BoTaHMYecKune cagpbl U 300/10rMYECKUE NAPKMU.



OCHOBHbIe NPUHLMMbI YCTONYMBOrO PasBUTUA YeNoBEYeCcTBa U NpUPoabl. PaumoHanbHoe
NpMpPOAONo/b30BaHME U COXpaHeHne BMONorMYeckoro pasHoobpasmsa 3emnun. O6LIMe 3aKOHOMEPHOCTH
rno6anbHbIX 3KONOTMYECKMX KpU3MCcoB. OCOBEHHOCTU COBPEMEHHOIO KPU3MCa U ero BEPOATHbIE NOCNeACTBUA.

Pa3BuUTHE METOA0B MOHUTOPMHIA PA3BUTUA ONACHbLIX TEXHOTEHHbIX NpoueccoB. CUCTEMHbIE UCCNEL0BaHMA
nepexoaa K pecypcocbeperatowieit n KoHKypeHTocnocobHoM aHepreTuke. buonornyeckoe pasHoobpasme u
6uopecypcobl. HaumroHanbHble MHPOPMALMOHHbIE CUCTEMbI, obecreunsatoLLme A0CTYN K MUHGOopMaLum no
COCTOSIHMIO OTAENbHbIX BUA0B M 3KocucTem. OCHOBbLI 3KOpeabunamTaumm skocucTem n cnocobos 6opbbbl €
61onoBperKAeHNAMM. PEKOHCTPYKLMA MOPCKUX N Ha3EMHbIX SKOCUCTEM.

JemoHcTpauumn

Tabnnupl 1 cxembl: «3arpasHeHne aTmochepbl», «3arpsasHeHune rngpocdepbl», «3arpAsHeHNE NOYBbLIY,
«MapHuKoBbIi adpdekT», «Ocobo oxpaHaeMble NPUPOAHbIE TeppUTOpPUMY», «Moaenn ynpasaaeMmoro Mmpa.

O6opyaoBaHue: poTorpadmm oXxpaHAEeMbIX PAaCTEHUI U }KUBOTHbIX KpacHoW KHUMM Poccuiickolt depepaumm,
KpacHol KHWUMM pernoHa.



NJAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA NMPOTPAMMBbI NO BUON1IOTMN HA YPOBHE CPEAHETO OBLUEITO
OBPA3OBAHNA

JTIMYHOCTHBIE PE3Y/IbTATHI

®roC COO ycTaHaBnnBaeT TpeboBaHMA K pe3ysibTaTaM 0CBOEHMA 06yYaOLLMMNCA NPOrPaMM CPeaHEero
obLero 06pa3oBaHUA: IMYHOCTHbIE, METaNpPeAMETHbIE U NPeAMETHbIE.

B CTPYKType IMYHOCTHbIX pe3ynbTaToB OCBOEHMA NPOrpammbl Mo 6M0N0rMK BblaeNeHbl cneaytowme
COCTaB/sAOLLME: OCO3HaHNE 06YyYaOLLMMMNCA POCCUNCKOM FPaXKAAaHCKOM MAEHTUYHOCTM — FTOTOBHOCTU K
CaMOpPa3BUTUIO, CAMOCTOSTE/IBHOCTM U CaMoOomNpeaeieH1Io, Hainume MoTUBaL M1 K obyyeHuto buonorum,
LefneHanpaBAeHHOE Pa3BUTUE BHYTPEHHUX YOEKOAEHWNI IMYHOCTU Ha OCHOBE K/IHOUYEBbIX LLEHHOCTEN U
NCTOPUYECKUX TPAANLMIN pa3BUTUA BMONOTMYECKOrO 3HAHMA, TOTOBHOCTb M CMOCOBOHOCTb 06YyYatoLLmMXCA
PYKOBOACTBOBATLCA B CBOEN AEATENbHOCTU LLEHHOCTHO-CMbIC/IOBLIMWU YCTaHOBKAMM, NPUCYLLUMKN CUCTEME
6uonormyeckoro obpasoBaHuUsA, HaiMuMe NPaABOCO3HAHUA SKOIOTMUYECKOMN KYNbTYpbl, CNOCOBHOCTU CTaBUTb
LEeNIN U CTPOUTb }KU3HEHHbIE NAaHbl.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHUSA MPOrPammbl MO 6MOOrMK AOCTUrAOTCA B eAMHCTBE y4ebHOoMN 1
BOCNUTATENbHOMW AEATENIbHOCTU B COOTBETCTBUU C TPAANLMOHHBIMU POCCUNCKMMU COLMOKYNbTYPHbIMMU,
NCTOPUYHECKUMM N [IYXOBHO-HPABCTBEHHbIMU LIEHHOCTAMM, MPUHATLIMKU B 06LILECTBE NpaBMaamMmmn 1 Hopmamm
noeeAeHMA U cNocobCTBYIOT NpoL,eccam CaMono3HaHMsA, CaMOBOCMMUTaHUA U CaMOpPa3BUTUSA, Pa3BUTUA
BHYTPEHHEN NO3NLUKN TMYHOCTU, NAaTPUOTU3MA U YBAXKEHMA K 3aKOHY U NPaBoNopaAaKY, YeN0BeKy Tpyaa U
CTapluemy NOKO/IEHWNIO, B3aMMHOTO YBaXKeHUA, BepeXKHOro OTHOLWEHMA K KYJbTYPHOMY Hacneamto n
TpPaauUMAM MHOFOHaLUMOHaNbHOTO Hapoaa Poccuiickoit Pegepauuu, npupoae U oKpyKatolel cpeae.

JINYHOCTHbIE pe3ynbTaTbhl OCBOEHMA y4ebHOro npeamerta «brosorna» AoMKHbI OTPaXKaTb FTOTOBHOCTb U
CNoCcobHOCTb 06YyYatOLWMXCA PYKOBOACTBOBATLCS CHOPMUPOBAHHOM BHYTPEHHEN NO3ULMEN IMYHOCTH,
CUCTEMOM LLEHHOCTHbIX OPUEHTALMIA, NO3UTUBHbIX BHYTPEHHUX YOEeXAEHNIN, COOTBETCTBYIOLLMX TPAANLNOHHbBIM
LEHHOCTAM POCCUIACKOro obLLecTBa, paclMpeHme KU3HEHHOIO ONbITA U ONbITA AeATE/IbHOCTM B NpoLecce
peannsaumm OCHOBHbIX HanpaBJeHUN BOCNNTATEIbHOW AeATEeNbHOCTU, B TOM YMCE B YaCTH:

1) rpaxkaaHCcKoro BOCNMUTaHUA:

chOpPMUPOBAHHOCTb FPaXKAaHCKOM NO3NLMM 0B6YyYatoLLEroCcA Kak akTUBHOIO U OTBETCTBEHHOIO Y/1eHa
poccuinckoro obLecTsa;

OCO3HaHMe CBOUX KOHCTUTYLLMOHHbIX NpaB n 06ﬂ3aHHOCTEﬁ, yBaXXeHune 3aKOHa U npaBonopAaKa,

rOTOBHOCTb K COBMECTHOW TBOpLiECKOl\;I AeATENbHOCTU NPU CO34aHUN yLIE6HbIX NPOEKTOB, peweHnn yLIEGHbIX n
NO3HaBaTe/IbHbIX 3a4a4, BbIMO/IHEHNU brnonormyeckmx 9KCNEepPUMEHTOB,

CNocobHOCTb onpeaensaTb CO6CTBEHHYIO MO3ULIMIO MO OTHOLLEHUIO K ABEHUAM COBPEMEHHOM XKU3HU U
0b6bACHATD €é;

YMEeHUE y4nTbiBaTb B CBOUX AEﬁCTBMHX HEO6XOAMMOCTb KOHCTPYKTUBHOTIO B3aMMO,£I,EI7ICTBMFI J'IIOAEﬁ C pa3HbiMmkn
y6e>K,£I,EHVIF|MM, KYNbTYPHbIMU UEHHOCTAMU U COUMNANIbHBbIM NONOXKEHUNEM;

FTOTOBHOCTb K COTPYAHWNYECTBY B NpoL,ecce COBMECTHOIo BbiNoJIHEHUA y‘466HbIX, NO3HaBaTE/IbHbIX U
ncenenoBaTebCKkMUX 3a4a4, yBaXXUteqibHOro oTHoOWeHUA K MHEHUIO ONMOHEHTOB NpU O6CV)K,£I,EHVIVI CMOPHDbIX
BOMpocoB 6ronormyeckoro coaeprraHua,;

FTOTOBHOCTb K FYMaHMTapHOﬁ n BO/'IOHTépCKOVI OEeATENIbHOCTH,

2) NaTPUOTUYECKOIo BOCNUTAHUA!



chOpPMUPOBAHHOCTb POCCUMCKOM rpaxKaaHCKOM MAEHTUYHOCTU, MAaTPMOTU3IMA, YBAXKEHUA K CBOEMY Hapoay,
YyyBCTBa OTBETCTBEHHOCTW Neped PoanHol, ropaocTu 3a cBOM Kpai, CBOO PoauHY, CBOM A3bIK U KYAbTYpY,
MPOLUNOE M HACTOALEE MHOIOHALMOHAIbHOIO Hapoaa Poccuu;

LEeHHOCTHOE OTHOLWEeHME K NPUPOAHOMY Hacneamio U NaMATHUKAM NpUpoabl, 4OCTUXEHUAM Poccum B HayKe,
WCKYCCTBE, CNOPTE, TEXHONOTUAX, TPYAE;

cnocobHoCTb OUuEeHnBaTb BKNa4 pOCCMVICKMX YYE€HbIX B CTAaHOB/AEHWE U pa3BUTHe 6rnonormm, NOHMMaHUA
3HayeHunss bMo0rMM B MO3HAHNM 3aKOHOB npunpoapbl, B XXU3HU 4es10BEKA N COBPEMEHHOTO O6LLI,ECTBa;

M,CI,EI‘;iHaFI y6e)‘K,CI,éHHOCTb, FTOTOBHOCTb K CNNYXXE€HUIO U 3aliunTe OTeyecTBa, OTBETCTBEHHOCTb 3a ero cyp,b6y;
3) AYXOBHO-HPABCTBEHHOIO BOCNUTAHUA!

OCO3HaHMe OyXOBHbIX LLEHHOCTEIZ pOCCMﬁCKOI’O HapoAa;

Cd)OpMMpOBaHHOCTb HPaBCTBEHHOIO CO3HAHUA, 3TUYECKOro noseaeHuA,;

CNocobHOCTb OUEeHNBATb CUTYaLLMIO U NPUHNMATb OCO3HAHHbIE pPeLLEHNA, OPUEHTUPYACb Ha MOPaIbHO-
HpPaBCTBEHHbIE HOPMbI U LLEHHOCTMU,

OCO3HaHWe INYHOrIo BKN1ada B NOCTPOeHUE yCTOVIHMBOFO 6YAVLLI,6I'O,'

OTBETCTBEHHOE OTHOLWEHWNE K CBOUM poantTenam, Co3gaHnNo cembn Ha OCHOBE OCO3HAHHOIo NPMUHATUA
LLEHHOCTEVI ceMelHOM KM3HM B COOTBETCTBUM C Tpagnumamm Hapoagos Poccuu;

4) 3CTETUYECKOIo BOCNUTAaHUA!

3CTeTMYECKOoE OTHOLLIEHUE K MUPY, BKOYas 3CTETUKY BbiTa, HAYYHOro U TEXHMYECKOro TBOPYECTBa, CNopTa,
TpyAaa, 06LEecTBEHHbIX OTHOLIEHWIA;

NOHMMaHME SMOLLIMOHA/IbHOIO BO3,D,€VICTBVIH KnBom npupoabl n €€ UEeHHOCTH;

FTOTOBHOCTb K CaMOBblIpa*XeHW0 B Pa3HbIX BUAAX NCKYCCTBA, CTpeM/IEHUE NPOABNIATbL Ka4yeCTBa TBOpHECKOﬁ
NINYHOCTH,

5) ¢pm3nyeckoro BocnuTaHuns, GoOPMMPOBAHUA KY/bTYpPbl 340P0OBbA Y SMOLMOHAIbHOrO 6aaronony4us:

NOHMUMaHWeE U peasnsauma 340pPoBOro U 6esonacHoro obpasa Kn3HU (3a40poBoe NuTaHMe, cobatogeHmne
TMrMeHUYeCcKMX NPaBu U Hopm, cbanaHCUPOBAHHbIN PEeXUM 3aHATUIN U OTAbIXa, perynapHan pusndyeckan
aKTUBHOCTb), 6epeXkHOro, OTBETCTBEHHOrO U KOMMNETEHTHOrO OTHOLLEHWS K COBCTBEHHOMY pU3MUYECKOMY U
NCUXNYECKOMY 340P0BbIO;

NOHMMaHWe LLeHHOCTW NPaBUA UHANBUAYANLHOTO M KOIEKTUBHOIO 6€30MacHOro NoBeAeHUs B CUTYaLUsAX,
YrPOKatoLWMX 340PO0BbIO U KU3HU lo4ei;

OCO3HaHWe NoCNeACTBUIA U HEMPUATUA BPeaHbIX NpMBbIYeK (ynoTpebaeHna ankorons, HapPKOTUKOB, KypeHus);
6) TPyA0BOro BOCNUTAHUS:
FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCTM MacTepcTBea, Tpyaontobue;

rOTOBHOCTb K aKTUBHOM AeATe/IbHOCTU TEXHOJIOTMYECKOM U COLMaNbHOM HanpaBAeHHOCTH, CNOCOBHOCTb
MHULMNPOBATb, NN1AHUPOBATb M CAMOCTOATE/IbHO BbINO/IHATL TaKYO AEeATENbHOCTb;

WHTEpPEC K pa3inyHbiM chepam NpoPpeccoHaNbHON AeaTelbHOCTU, YMEHWE COBEPLIATb OCO3HaHHbIN BbIGOP
6yaywen npodeccumn 1 peannsoBbiBaTb COGCTBEHHbIE KU3HEHHbIE NAaHbI;



rOTOBHOCTb M CNOCOBHOCTb K 06pa3OBaHMPO n caM006pa303aHmo Ha NPOTAXEeHUN BCEM XKU3HY;
7) 9KO/10r'MYeCKOoro BoCNNTaHmA:

3KONOTUYECKN LLenecoobpasHoe OTHOLLEHWE K MPUPOE KaK UCTOYHMKY ¥U3HU Ha 3eme, OCHOoBe eé
CYL,ECTBOBaHMSA;

NOBbILLIEHME YPOBHA 3KOJ/IOTMYECKOWN KY/IbTYPbl: MPUOBpeTEHNE ONbITa N/IAaHUPOBAHMA NOCTYMNKOB N OLEHKUN UX
BO3MOXHbIX NOCNEACTBUIN A1 OKPYIKAIOLWLEN Cpeabl;

0CO3HaHWe rnobanbHOro XapaKTepa 3Ko/I0rm4yecKkmnx np06neM n I'IVTEVI nx peweHusa;

CNocobHOCTb UCNO/b30BaTb NPUobpeTaemble NPU U3yHeHNN BUONOTUMN 3HAHUA N YMEHMA NPU PELLEHNN
npobnem, cBA3aHHbIX C paLMoHa/bHbIM MPMPOAONO/b30BaHMeM (cobaoaeHWe NpaBu NoBEAEHMA B NpUpoae,
HanpaB/ieHHbIX Ha COXpaHeHWe paBHOBECUA B IKOCUCTEMAX, OXPaHy BUA0B, 3KocucTem, buocdepbl);

aKTUBHOE HenpuAaTUe AENCTBUI, MPUHOCALLMX BPE OKPYKatoLLe NpupoaHol cpese, ymeHue
NPOrHo3MpoBaTb HebnaronpuUATHbIE 3KONOMMUYECKME NOCAEACTBUA NPeanpUHUMaEMbIX AeNCTBUI U
npesfoTBPaLLATh UX;

Hannyme pas3BuUToOro asKOI0rM4eCKoro moilineHus, 3KONOrMYecKom KY/NbTypbl, OMNbITa AeATe/IbHOCTU
3KONOrM4YecKom HanpaB/1IEHHOCTU, YMEHUA PYKOBOACTBOBATLCA MU B Nno3HaBaTe/IbHON, KOMMyHMKaTMBHOVI n
COLI,VIEI'IbHOVI NPaKTnKe, roTOBHOCTU K Y4aCTUIO B I'IpaKTVILIECKOI\/‘I AeATeNbHOCTU 3K0/10rM4yecKom
HaNpPaB/1IEHHOCTH,

8) LEeHHOCTW Hay4YHOro NO3HaHUA:

cpopMMpPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO PAa3BUTUSA HayKKU U
06L,eCTBEHHOW NPaKTUKM, OCHOBAHHOrO Ha AManore Ky/ibTyp, CNOCOBCTBYIOLLErO OCO3HAHWNIO CBOEro MeCTa B
MO/IMKY/IbTYPHOM MUPE;

coBepLieHCTBOBaHUE A3bIKOBOM W YMTaTENIbCKOM KY/bTypbl Kak cpeacrtea B3aMMOLI,EI7ICTBMFI mexay nroabmun n
NO3HAaHNA MUNpPa,

NoHUMaHMeE cneunduKkn 6MoNorMmN Kak HayKuM, 0CO3HaHMA eé poan B GOpMUPOBAHMUU PaLMOHANbHOIO
HAYy4YHOro MbiLW/IEHUA, CO34aHNUM LLENIOCTHOrO NPeACcTaB/ieHNA 006 OKPYXKaIoLWEeM MUPE KaK O egMHCTBe
npupoAbl, YesoBeKa M 0bLLECTBA, B MO3HAHUWU NPUPOAHbIX 3aKOHOMEPHOCTEN U peLleHnn Npobaem
COXpaHeHMA NPUPOAHOro paBHOBECUS;

y6exKAEHHOCTb B 3HAUMMOCTN BMOIOTMKN AN COBPEMEHHOM UMBUAM3ALMU: obecneyeHns HOBOro YPOBHSA
pa3BUTMA MeLMULMHbI, CO34aHNE NEePCNEKTUBHbIX BMOTEXHOIOMMIM, CNOCOOHbIX PeLaTb pecypcHble Npobaembl
pa3BUTUA YeNOBEYECTBA, MOMCKA NyTel BbiIXxoAa M3 rnobasbHbIX 3Ko0rMYeckmx npobnem n obecneyeHums
nepexoAa K yCTOMYMBOMY Pa3BUTUIO, PaLMOHaIbHOMY MCMONb30BaHWIO MPUPOAHBIX PECYPCOB U
$GOPMUPOBAHUIO HOBbIX CTAaHAAPTOB KU3HU;

3aMHTEPECcOBaHHOCTb B NOJlyYeHUM BUONOTMYECKUX 3HAHWUI B LLeIAX NOBbILLEHUA OBOLEN KyNbTYpbl,
€CTeCTBEHHO-Hay4YHOM rPaMOTHOCTH, KaK COCTaBHOM YacTu GYHKLMOHAbHOM rPaMOTHOCTU 0byYatoLmxcs,
dopmupyemolii Npu nsyvyeHnm 6uonoruu;

NOHUMaHMe CYLWLHOCTU MeTOoA40B NO3HAaHUA, NUCNOJIb3yeMblX B eCTeCTBEHHbIX HayKaX, CNocobHoOCTH
MCNO1b30BaTb NOoJslydaemble 3HaHUA ONA aHa/IN3a U 06bACHEHUA ABNEHUN OKpyXatuiero mmpa n
NPOMCXOJALLMX B HEM N3MEHEHUN, ymeHue aenatb 060CHOBaHHbIE 3aK1H0YEHUA HAa OCHOBE HaYy4HbIX (I)aKTOB n
MMELWMNXCA OaHHbIX C LLeN1bK0 Noa1ly4yeHUA AOCTOBEPHbIX BbIBO4OB;

CNOCOBHOCTb CAMOCTOATE/IbHO UCMO/Ib30BaTb BUONOrMYECKME 3HaHUA Ana peweHunA r|p06neN\ B pea/ibHbIX
HKU3HEHHbIX CUTYaUUAX;



0CO3HaHWEe LEeHHOCTU Hay4yHOW AeATe/IbHOCTU, TOTOBHOCTb OCYLLECTB/IATb MPOEKTHYIO U UCC/Ie0BaTeIbCKYIO
[eATeNbHOCTb MHAMBUAYAIbHO U B TPYNME;

rOTOBHOCTb M CMOCOBHOCTb K HEMpPepbIBHOMY 06pa30BaHMIO U camoobpa3oBaHMIO, K aKTUBHOMY MOJIYYEHUIO
HOBbIX 3HaHUI MO BUONOrMU B COOTBETCTBUM C }KMU3HEHHBIMWU NOTPEeBHOCTAMU.

METAMPEOMETHBIE PE3Y/IbTATbI

MeTanpegMmeTHble pe3y/ibTaTbl 0OCBOEHMA y4ebHOro npeameTta «bruoaorma» BKAOYALOT: 3HaYMMble ANA
$bopMMUPOBaHMA MUPOBO33PEHUS 0OYHAOLMXCA MEKANCLMMIANHAPHBIE (MeXXnpeaMmeTHble) 0bLLeHayYHble
NOHATUA, OTPAXKatoLMe LLeNIOCTHOCTb HAYYHOM KapTUHbI MUpa U cneunduky MeToa0B NO3HaHUS,
MCMONb3YeMbIX B ECTECTBEHHbIX HayKax (BELLECTBO, IHEPrus, ABNEHWNE, MPOLLECC, CUCTEMA, HAYUYHbIN BaKT,
NPUHLMN, TMNOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpUsA, ccneaoBaHne, HabaaeHue, UsmepeHue,
3KCNEPUMEHT W ApYrue); yHuBepcasbHble ydebHble encTeumA (No3HaBaTeIbHble, KOMMYHUKATUBHDIE,
perynatueHble), obecnevmsatouime popmmnpoBaHue GyHKLMOHANLHON FPAaMOTHOCTM M COLMANbHOM
KoMMeTeHUMKn obyyatoLmxcsa; cnocobHOCTb 06yYatoLMXCA MCNOb30BATb OCBOEHHbIE MEXANCLUUNIMHAPHbIE,
MMPOBO33PEHYECKME 3HAHWUA N YHUBEPCA/IbHbIE y4ebHble AeCTBUA B MO3HABATE/IbHOMN M COLUMANbHOM
npakTuKe.

B pe3synbTtaTte M3ydeHns GUoONOrMM Ha ypOBHe cpepHero obuero obpasoBaHuMA y oby4datoweroca byayT
chopmmpoBaHbl NO3HaBaTe /IbHbIE YHUBEPCA/bHbIE yYebHble AeNCTBUSA, KOMMYHUKATUBHbIE YHUBEPCA/IbHbIE
yyebHble AeNCTBUA, perynaTMBHbIE YHUBEpPCabHble y4ebHble AeMCTBUA, COBMECTHANA AeATENbHOCTb.

MeTanpegMmeTHble pe3y/ibTaTbl OCBOEHMSA NPOrpamMmbl cpesHero obuiero obpasoBaHMA AOMKHbI OTPaXKaTb:
OBnageHne yHMBepcaabHbIMU y4eOHbIMM NO3HABATEIbHBIMWU AENCTBUAMMU:

1) 6a30Bble NOrMYecKNe AeNCTBUSA:

camocToaTesIbHO GOpPMYINPOBaTb M aKTyaan3npoBaTb Npobaemy, paccmaTpmBaTb €€ BCECTOPOHHE;

MCMONb30BaTb NMPY OCBOEHUMN 3HAHWUI NPUEMbI IOTMYECKOro MblLLeHMA (aHanu3a, CMHTe3a, CpaBHeHus,
Knaccmdmkaumm, obobLLeHma), packpbiBaTb CMbIC/T BUONOTMYECKUX NOHATUI (BbIAENATb UX XapaKTepHble
NPU3HaKK, yCTaHaBAMBaTb CBA3U C APYrMMU MOHATUAMMU);

onpeaenATb Uuenn AeATeNnbHOCTU, 3aaBad NAapaMeTPbl U KPpUTEPUU UX OO0CTUKEHNA, COOTHOCUTL PE3YNIbTATHI
AeATeNbHOCTU C NOCTaB/IEHHbIMU LLeNnAaMu;

Mcnosib3oBaTb bMosiornyeckne NoOHATUA aaa ob6bACHEHMA GaKTOB U ABEHMI XKMBOW NPUPOAbI;

CTPOUTb JIOTUYECKME pacCyaeHuA (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHa/0rnn), BbISBAATL 3aKOHOMEPHOCTHU U
NPOTMBOPEUMSA B pacCMaTPMBaEMbIX IBNEHUAX, GOPMYINPOBATb BbIBOAb! U 3aK/TOYEHUS;

NPUMEHATb CXEMHO-MOAE/bHbIE CPEACTBA A5 NPEeACTaBAEHUA CYLLLECTBEHHbIX CBA3EN M OTHOLLIEHWU B
n3yvaembix Bronornyeckmx obbekTax, a TakKe NPOTUBOPEUMIA PA3HOFO POAA, BbIABNEHHbIX B PA3INYHbIX
MHPOPMALLMOHHBIX MCTOYHUKAX;

pa3pabatbiBaTb NNAH pewweHus NpobaemMbl C yYYETOM aHaNN3a UMEIOLLMXCA MaTePUasbHbIX U HEMATepUabHbIX
pecypcos;

BHOCUTb KOPPEKTUBbI B AeATE/IbHOCTb, OLEHNBATb COOTBETCTBME PE3Y/IbTAaTOB LIE/IAM, OLEHNBATh PUCKU
nocneAcTBUiA AeATENbHOCTH;



KOOPAMHUPOBATb U BbIMOHATb paboTy B yCNOBUAX PEANbHOIO, BUPTYa/IbHOIO U KOMBUHUPOBAHHOIO
B3aMMOAENCTBMSA;

pa3BMBaTb KpeaTUBHOE MbILLIEHUE MPU PELLEHMM 3KUSHEHHbIX Npobaem.
2) 6a3oBble UccneaoBaTesIbCKUe AeNCTBUA:

BJ1aAeTb HaBblKamm yuebHO-1CCea0BaTeNbCKOM U NPOEKTHOMN AeATe/IbHOCTU, HaBblKkamu paspeLleHns
npobaem, cnoCOBHOCTbIO M TOTOBHOCTBIO K CAMOCTOATEIbHOMY MOUCKY METOA0B pelleHUA NPaKTUYECKnxX
3334, NPUMEHEHMIO Pa3/INYHbIX METOA0B NO3HAHUSA;

MCNOo/1b30BaTb pa3/qInvyHblE BUAbl AeATE/IbHOCTHU NO NOZ1Iy4eHUIO HOBOIO 3HaHUA, ero MHTepnpeTaLunu,
npeo6pasosaHmo N NPUMEHEHUNIO B y‘-|66HbIX CUTYyauuAax, B TOM 4nucine npu cos3gaHunm y'~IE6HbIX M coumnanbHbIX
NPOEKTOB,

dbopMmnpoBaTb HayYHbIN TUM MblLUAEHWA, BAAETb HAYYHOM TEPMUHONOTUEN, KNIOYEBBIMU MOHATUAMM U
MeToZaMu;

CTaBUTb U GOPMYINPOBATL COOCTBEHHbIE 334341 B 06pa3oBaTe/IbHOM AeATE/IbHOCTU U }KU3HEHHbIX CUTYaUUsX;

BbIABNATb NMPUYMHHO-CNEeACTBEHHbIE CBA3M U aKTYaIM3MpPOoBaTb 3a4a4y, BbIABUraTb rMnoTesy eé pelweHus,
HaXo4nTb aprymeHTbl onA A0Ka3aTe/1IbCTBa CBOUX YTBep)KAEHMVI, 3a4aBaTb NAapaMeTPbl N KPUTEPUN PELLEHNA;

dHa/IM3MPOBATb NOJIy4EHHbIE B XO04€ peLleHnA 3a4a4n pe3ybTaTbl, KOUTUHECKU OLLEHMUBATb UX OCTOBEPHOCTD,
NPOrHo3MpoBaTb U3MeHEHNE B HOBbIX YC/10BUAX;

[aBaTb OLEHKY HOBbIM CUTYyaUUAM, OLLEHUBATb NPUOBPETEHHbIN OMbIT;

OCYLLECTBAATb LieJieHanpas/ieHHbIN MOUCK NepeHoca CPeacTB 1 cnocoboB AencTemA B NPodeCcCMOHaNbHYIO
cpeay,;

YMeTb NEPEHOCUTb 3HAHNA B NO3HABATEJ/IbHYIO U NPAKTUYECKYIO obnactu KN3HeneATe/IbHOCTH;
YMETb MHTErpnpoBaTb 3HaHNA U3 pPa3HbIX NPegMETHbIX 06ﬂaCTel\;1,'

BblABMraTb HOBbIE NAEW, NPEANAraTb OPUTMHA/IbHBIE MOAXOAbI U peLleHns, CTaBUTb NPOHaEMbI U 33434,
OONYyCKaloLLmMe afbTepHaTUBHbIE peLleHus.

3) paboTa c uHpopmaLmeit:

OPUEHTUPOBATLCA B PA3/IMYHBIX UCTOYHUKAX MHPOPMALMK (TeKCcTe yuebHOro nocobums, Hay4HO-NOMNYAAPHOM
nuTepatype, BUONOrMYecKMX CNoBapPAX M CPABOYHMKAX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B UHTepHeTe),
aHaNM3MpPoBaTb MHGOPMALUMIO Pa3IMYHBIX BUAOB U Gopm NpencTaBaeHMs, KPUTUYECKM OLLEHMBATb eé
[0CTOBEPHOCTb M HEMPOTUBOPEUNBOCTD;

$opmynnpoBaTh 3aMpochl M MPUMEHATb Pa3/iMyHble METOAbI MPU NOUCKe 1 oTbope BMoorMyeckom
MHPOPMaLNKN, HeOBXOANMOM ANA BbINOAHEHUA YYebHbIX 3a4aY;

an06peTaTb onbIT NCNONb30BaHUA VIHq)OpMaLI,MOHHO-KOMMVHMKaTMBHbIX TEXHO/IOTNN, coBepLleHCTBOBATb
KYNbTYPY aKTUBHOIO UCMO/Z1Ib30BaHUA Pa3/INYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATENIbHO BbIBMpPaTh ONTUManbHY0 Gopmy NpeacTasieHma buonornyeckor MHGopmaLun (cxemsl,
rpaduku, guarpammsl, Tabanupbl, PUCYHKU U ApYyroe);

MCNo/Ib30BaTb HAay4HbIN A3bIK B KauecTBe cpeacTsa npu paboTe ¢ bBronornyeckon MHPopmaumen: NPUMeHATb
XMMMYeckne, GMsnyeckme 1 maTtemaTmMYeckme sHakm 1 CMMBOJIbI, opMybl, abbpeBMaTypy, HOMEHKNATYPY,
MCNONb30BaThb M NPeobpPa3oBbIBaTb 3HAKOBO-CUMBOJIMYECKME CPEACTBA HArNALHOCTY;



BJ1a4eTb HaBblKamMK PAcno3HaBaHMA U 3aWMUTbl UHPOPMaLUUK, MHPOPMALMOHHOM 6e30NacHOCTU TUYHOCTMU.
OBnageHune yH1BepcaabHbIMM KOMMYHUKAaTUBHbIMWU AeNCTBUAMM:
1) obweHue:

OCYLLECTBAATb KOMMYHMKaLLMK BO BCeX chepax }KU3HM, aKTUBHO y4acTBOBaTb B Auasnore au AMCKYCCUmn no
cywiectsy obcyKaaemol Tembl (ymeHWe 3a4aBaTb BOMNPOCHI, BbICKA3biBaTb CyXKAEHNA OTHOCUTENBHO
BbINONHEHWNA NpeanaraeMoin 3ajadum, y4nTbiBaTb MHTEPECHI U COrNacoBaHHOCTb NO3ULMI APYTUX YYaCTHUKOB
Ananora uam AmMcKyccun);

pacno3sHaBaTb HeBepbasibHble cpeacTBa 0bLLEeHUsA, MOHMMATb 3HaYeHNe CoLManbHbIX 3HaKOB, NPEeANOChIIOK
BO3HMKHOBEHMA KOHGIMKTHBIX CUTYaLMIN, YMETb CMATYaTb KOHGIMKTbI U BECTM NEPErOBOPbI;

BN1aZEeTb Pa3/IMYHbIMK cnocobamm 06LLEeHNA U B3aMMOLEWCTBUA, MOHMMaTb HAMEPEHUS APYTUX IOAEN,
NPOABAATL YBaXKMTE/IbHOE OTHOLLEHWE K cobecegHNKY M B KOPPEKTHOW popme GdopmMynnposaTb CBOM
BO3paXKeHUs;

Pa3BEPHYTO M IOMMYHO M3/1araTb CBOIO TOUKY 3PEHMSA C UCMO/Ib30BaHNEM A3bIKOBbIX CPeACTB.
2) coBMecTHan AeATeNIbHOCTb:

NMOHMUMaTb W UCMO/Ib30BaTb NPENMYLLECTBA KOMaHAHOM U UHAMBUAYANbHOWN PaboTbl NPU peLleHnmn
6uonornyeckoi npobiembl, 060CHOBLIBaTb HEOHXOANMOCTb NMPUMEHEHUSA TPYNNOBbIX GOPM B3aUMOLENCTBUA
npu peweHnn y4ebHoM 3agaum;

BbIOMPATb TEMATUKY U METOAbl COBMECTHbIX AENCTBUIM C YYHETOM OBOLLMX MHTEPECOB U BO3MOMKHOCTEMN KaxKa0ro
y/sieHa KONIEKTUBA;

NPUHUMATb LLe/IM COBMECTHOM AeATeNbHOCTU, OPraHU30BbIBaTb U KOOPAMHMPOBATbL AENCTBMA NO eé
OOCTUNKEHMIO: COCTaBNATb NAaH AeNCTBUIA, pacnpeaenatb POan C YYETOM MHEHWUI YY4aCTHUKOB, 06CyKAaThb
pe3ynbTaTbl COBMECTHOMN paboTbl;

OLLeHMBaTb KaYecTBO CBOErO BK/afa M KaXKA0ro yYacTHMKA KOMaHAbl B 06WMiA pe3ynbTaT no paspaboTaHHbIM
KpUTEPUAM;

npeanaratb HOBble MPOEKTbI, OLLEeHMBaTb UAEWN C NO3ULUN HOBU3HbI, OPUIMHANBHOCTU, MPaKTUYECKOM
3HAYNUMOCTH;

OCyLiecTBnATb NO3UTUBHOE CTpaTernyeckoe noseaeHume B passIMidHbIX CUTYaLLUAX, NPOABAATb TBOPYECTBO U
BOO6pa)KEHVIe, 6bITb MHUNUNATUBHbIM.

OBnageHne yHuBepcaabHbIMU PEryAaTUBHbIMU AEACTBUAMMU:
1) camoopraHusaums:

NCNonb3oBaTb bMoIorMyeckne 3HaHUA ANA BbiABNEHUSA NPO6AEM U UX PELLEHUA B M KUSHEHHbIX N Y4EOHbIX
cUTyaumsx;

BblOMPaATb Ha OCHOBE BMONOrMYECKMX 3HAHUIN LieIEBbIE U CMbIC/IOBbIE YCTAaHOBKM B CBOUX AENCTBMAX U
MOCTYMKax Mo OTHOLUEHUIO K }KMBOW NpMpoae, CBOeMy 340P0Bb0 1 340POBbIO0 OKPYKatOLMX;

CaMOCTOATE/IbHO OCYLLECTB/IATb NO3HABATE/IbHYIO AeATE/IbHOCTb, BbIABNATL ﬂpO6ﬂ€MbI, CTaBuUTb U
d)OpMynMpOBaTb CcobCTBEHHbIE 3a4a4n B o6pasoBaTeanoV1 AeATENDbHOCTU U XKU3HEHHbIX CUTYaUUNAX;

CaMOCTOATE/IbHO COCTABAATb NJaH peLleHnn Npobaembl ¢ Y4ETOM MMEIOLLUXCA PECYPCOB, COBCTBEHHbIX
BO3MOXKHOCTEN U NPeanoYTEHUN;



[aBaTb OLEHKY HOBbIM CUTYaUUsaM;
pacwmnpsaTb PamMKK y4ebHOro npeameTa Ha OCHOBE JINYHbIX NPeANnOoYTEHUN;

OEeNaTb 0CO3HAHHbIN BbIOGOP, apryMeHTUPOBATL ero, bpaTb OTBETCTBEHHOCTb 33 PELLUEHUE;
oLeHnBaTb NPUOBPETEHHbIN ONbIT;

cnoco6cTBoBaTb GOPMMUPOBAHMIO U MPOABAEHMIO LIMPOKOMN 3PYANLMKN B Pa3HbIX 061aCTAX 3HAHWUIA, MOCTOAHHO
MoBbILWATb CBOW 06pa3oBaTe/IbHbIN U KyJIbTYPHbIN YPOBEHD.

2) CAaMOKOHTPO/Ib:

AaBaTb OUEHKY HOBbIM CUTYaLLUAM, BHOCUTb KOPPEKTUBDLI B A€ATE/IbHOCTb, OULEHNBATb COOTBETCTBUE
PE3YNbTATOB UENAM,

BNafeTb HaBblkaMy NO3HaBaTe/IbHOW pedIeKCUU KaK 0CO3HaHMA CoBepLUaeMblX AEUCTBUIN U MbICAUTENbHbIX
MPOLLECCOB, MX PE3Y/IbTaTOB U OCHOBaHWI, MCMOJIb30BaTb NPUEMbBI pediekcnn A1a OLEeHKU cuTyaumm, Bbibopa
BEPHOro peLleHuns;

YMETb OLEHMBATb PUCKM M CBOEBPEMEHHO NPUHUMATb PELLIEHMA NO UX CHUNKEHUIO;
NPUHUMATb MOTUBbI U aPFYMEHTbI APYTUX NPU aHaNn3e Pe3yNbTaToB AeATeNIbHOCTY;
3) npuHATHe cebs u apyrux:

NPMHUMMaTL cebAa, NOHMMAsA CBOM HELOCTATKU U AOCTOMHCTBA;

NPMHUMATb MOTUBbI U aPrYMEHTbI APYTUX NPU aHaNn3e Pe3yNbTaToB AeATeIbHOCTY;
Np13HaBaTb CBOE NPaBo M NPaBo APYr1X Ha OWKBKMY;

pa3BnBaTb CNocobHOCTb NOHMMATb MUP C NO3ULUN APYroro 4esnoBeka.

MPEAMETHBbIE PE3Y/IbTATHI

MpeameTHble pe3ynbTaTbl OCBOEHMA COAEPKaHUA yduebHoro npegmeTa «bruonornsa» Ha yrnybnéHHom ypoBHe
OpWeHTUpOBaHbI Ha obecneyeHne NpoduabHOro obydeHnn obyyatowmxca 6uonornn. OHM BKIKOYAIOT:
cneunduyeckne gaa 6MONOrMKN HaydHble 3HAHWA, YMEHMA U cnocobbl AeCTBUIA MO OCBOEHUIO, MHTEPNPETALUN
1 npeobpas3oBaHMIO 3HAHWUI, BUAbI AeATENbHOCTM MO NOMYYEHUIO HOBbIX 3HAHWUI U UX NMPUMEHEHWUIO B
Pa3/IMYHbIX y4EOHbIX, @ TAK}KE B PEANbHbIX }KU3HEHHbIX CUTYaLMAX. MpeameTHble pe3ybTaTbl NPeACTaB/eHbl
no rogam usyyeHus.

MpeameTHble pesyabTaTbl ocBOeHMA yuebHoro npeameTta «buonorna» B 10 Knacce A0MKHbI OTpaXKaTb:

chopMMUPOBAHHOCTb 3HAHMIA O MecTe 1 PoiM BUONOTUM B CUCTEME ECTECTBEHHbIX HayK, B OPMMUPOBaHNU
eCcTecTBeHHO-Hay4YHOM KapTUHbI MMPa, B MO3HAHMM 3aKOHOB NPMPOAb! U peLleHnn Npobaem paLmoHaibHOro
NPMpPOAON0Ab30BaHUA, O BKAALE POCCUNCKMX U 3apybeskHbIX YUEHBIX B pa3BuTUE B1onoruu;

BNaZlEHME CUCTEMOM BUONOrMYECKMX 3HAHWNIM, KOTOPAA BKAOYAET: OCHOBOMO/aratoLme buonormyeckue
TEPMWHbI U MOHATUA (KU3Hb, K/IETKA, OPraHM3mM, MeTaboiM3m, roMeocTas, camoperynaums,
CaMoBOCNpPOM3BEeAEHNE, HACNEACTBEHHOCTb, UISMEHUYMBOCTb, POCT U Pa3BUTHE), Bronormyeckne Teopun
(kneTouHan Teopus T. LLBaHHa, M. LLUneiaeHa, P. BupxoBa, XpOMOCOMHas Teopua HacneacTBeHHocTu T.
MopraHa), yyeHus (H. U. BaBnnoBa — 0 LeHTpax MHOroo6pasuns n NPponUCXOXKAEHUA KYNbTYPHbIX PacTeHUN),
3aKOHbI (eANMHO06Pa3NA NOTOMKOB NEPBOrO NMOKOAEHUSA, PaCLLENeHUs, YUCTOTbI FAMET, HE3aBUCMMOTO



HacnegoBaHua I MeHAens, romoIorMyeckmx paaoB B Hac/eACcTBEHHOM n3meHunBocTn H. U. Basunosa),
NPUHLUMNBI (KOMMIEMEHTAPHOCTH);

B/1aJeHne OCHOBHbIMU METOAaMMN HayYHOrO MNO3HAHUSA, UCNOb3yeMbIX B BUONOTMYECKUX UCCAea0BaHMAX
}KMBbIX 06BEKTOB (ONMcaHue, u3smepeHune, HabaogeHUe, SKCNEePUMEHT);

YMeHMe BblAeNATb CYLECTBEHHbIE MPU3HAKM: BUPYCOB, KNETOK NPOKAPMOT N 3YKapUOT, OLHOK/IETOUHbIX U
MHOTOKNETOUHbIX OPraHM3MOB, B TOM Uncsie 6aKkTepuit, rpnboBs, pacTeHUIA, }UBOTHbIX U YENOBEKA, CTPOEHNS
OPraHoB W CUCTEM OPraHOB PACTEHMUM, }KMBOTHbIX, YENOBEKA, MPOLLECCOB XKM3HEAEATENbHOCTU, MPOTEKAIOLLNX B
OpraHm3amax pacTeHUI, ) KMBOTHbIX M YesloBeKa, bMoiornyecknx npoueccos: obmeHa Bewects (metabonnsm),
npesBpaLLeHUa sHeprum, 6porKeHns, aBToTPodHOro 1 reTepoTPoPHOro TMNOB NUTaHMA, POTOCUHTESA U
XeMOCUHTEe3a, MUTO3a, MeN03a, rameToreHesa, ambpunoreHesa, NOCTIMBPMOHANLHOIO PasBUTHKSA,
Pa3sMHOXEHWS, UHANBUAYANbHOIO Pa3BMTUA opraHn3ama (OHToreHesa), B3aMMOAENCTBUA FreHOB, reTeposunca,
WCKYCCTBEHHOro 0TH0pa;

YMeHMe yCTaHaBANBaTb B3aMMOCBA3U MeXKAY OPraHoMAaMM KNETKU U UX GYHKLMAMM, CTPOEHUEM KNETOK
pasHbIX TKAHEM N UX QYHKLMAMU, MEXKLY OPraHamMm 1 CUCTEMAMM OPraHOB Y PACTEHUM, }KUBOTHbIX U YENOBEKA
N UX GYHKLMAMM, MEXKIAY CUCTEMAMM OPraHOB U UX PYHKLMAMU, MeKAY STanamm obmeHa BeLLLecTB, 3Tanamm
KNETOYHOTO LMKNA U }KU3HEHHDBIX LIMKAOB OPraHM3MoB, 3Tanammu smO6pUoHanbHOro Pa3BUTUA, FTEHOTUMOM U
deHoTMnOM, peHoTUNOM 1 haKTopamu cpeapl 0bUTaAHUSA;

YMeHue BblABNATb OT/INYUTENIbHbIE MPU3HAKU XXUBbIX CUCTEM, B TOM HUCNE paCTEHMVI, XUBOTHbIX N Ye/NT0BEKa;

YMEHMe UCNOb30BaTb COOTBETCTBYIOLLME apryMeHTbl, BUONOrMYECKYIO TEPMUHONOTUIO U CUMBOJIUKY ANA
[0Ka3aTeNbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATUYECKMX rpynn;

yMeHue peLaTtb b1uoaormyeckme 3aaym, BoiABAATb NPUYUHHO-CNEACTBEHHbIE CBA3M MEXAY Uccaeayembimu
61010TMYECKMMUM NPOLLECCAMU U ABNEHUAMM, AeNaTb BbIBOAbI M NPOrHO3bl HA OCHOBAHMM MOYYEHHbIX
pe3ynbTaTos;

YMEHME BbINOHATb 1abopaTopHbIe U NpaKkTUYecKmne paboTbl, cobaoaaTh NpaBuia Npu paboTte ¢ y4ebHbIM U
NnabopatopHbiM 060pyAOBaHMEM;

YMeHUE BblABUraTb rMnOTE3bl, MPOBEPATb UX IKCNEPUMEHTA/IbHbIMU CPEOCTBAMMU, d)opmynmpyﬂ uenb
nccnenoBaHnAa, aHa1IM3MpPoBaTb NOJIY4YEHHbIE pe3ybTaTbl U AeNnaTb BbiBOAbI;

yMeHMe y4yacTBoBaTh B y4ebHO-Uccen0BaTeIbckon paboTe No 6MoA0rMK, SKOAOTUN U MeauLmHE,
NpPoBOAMMON Ha 6a3e WKO/IbHbIX HayUYHbIX 06LWECTB, 1 Ny6AMYHO NPeaCTaBAATb NOAyYeHHbIe pe3ynbTaTthl Ha
YyUYeHMYeCKUX KoHdepeHUumax;

YMeHUE OUueEHNBATb 3TUHECKNE aCNEKTblI COBPEMEHHbIX MCCJ'Ie,D,OBaHVIﬁ B 06nacTn Buonornun m MmeauLnHbI
(KﬂOHMpOBaHVIe, MCKYCCTBEHHOE ON/1040TBOPEHUE, HAaMPaBleHHOe N3meHeHe reHomMma U co3gaHume
TPAHCTreHHbIX OpI'aHM3MOB);

YMEeHMe OCyLLecTB/ATb 0CO3HAHHbIV Bbibop byayuiel npodeccnoHanbHOM aeaTenbHOCTU B ob6iactm 6uonorum,
MeZNLUNHBI, BUOTEXHONOMMN, BETEPUHAPUM, CENbCKOTO XO3ANCTBA, NULLLEBOM NPOMbIWIEHHOCTH, YINy6AaTb
Nno3HaBaTe/ibHbI MHTEPEC, HanpaBAEHHbIM Ha OCO3HAHHbIN BbIOOP COOTBETCTBYIOLWEN Npodeccnm 1
Npoao/XKeHNe bBuonormyeckoro 06pas3oBaHnsA B OpraHn3aumax cpeaHero NnpodpeccMoHanbHOro U BbiCLIEro
obpa3oBaHuA.

MpeameTHble pe3ybTaTbl 0CBOEHUA yuebHoro npeameTa «bruonorusa» B 11 Knacce A0NXKHbI OTPaXKaTb:

cbopMMPOBAHHOCTb 3HAHWUIT O MecTe U PoaN BUOIOrNKN B CUCTEME ECTECTBEHHbIX HayK, B GOPMUPOBAHUM
COBPEMEHHOW ecTeCTBEHHO-HaY4YHOW KapTUHbI MMPa, B MO3HAaHUW 3aKOHOB NPUPOLbI U pelleHnm
3KONOrMYECcKUX Npobaem YesoBe4eCcTBa, a TakKKe B pelleHMr BONPOCOB PaLMOHaNbHOIo



NPUPOAONOAb30BaAHNA, U B GOPMUPOBAHUMN LLEHHOCTHOIO OTHOLWEHMA K NpUpoae, obLecTBy, YeN0BEKY, O
BK/1aZle POCCUMCKUX U 3apybeKHbIX Y4EHbIX-BMON0roB B pa3sntme buonoruu;

YMeHWe BNafeTb CUCTEMOM BUONOrMYECKMX 3HAHWNIM, KOTOPan BKAKOYAET onpeseneHns U NOHUMaHME CYLHOCTU
OCHOBOMOJIaraloWmx 6MONOrMYECKUX TEPMUHOB U NOHATUI (BMA, 3KocucTema, buocdepa), bronornyeckme
Teopuu (3BontoUmMoHHas Teopua Y. [lapBuHa, CUHTETUYECKana Teopus aBosoumnK), yueHua (A. H. CesepuoBa — 0
nyTAX U HanpasaeHuAx asonouun, B.U. BepHaackoro — o buocdepe), 3aKoHbl (reHeTUYecKoro pasHosecus .
Xapagm v B. BaliHbepra, 3apogapiwesoro cxoactsa K. M. bapa), npasuna (MmHumyma HO. JInbuxa,
3KO/IOrMYEeCcKoli Nnpammabl sHepruun), runoTesbl (rmnotesa «mupa PHK» Y. Tunbepra);

ymeHue BnageTtb OCHOBHbIMM MeTOA4aMN HAay4YHOIo NO3HAaHUA, UCNOJ1Ib3yeMbiMU B b6ronormyeckux
nccnenoBaHUAX MUBDbIX 06BEKTOB U IKOCUCTEM (onMcaHme, naImepeHume, Ha6ﬂI-OLI,EHMe, 3KCﬂepMMeHT),
cnocob6amm BbISIBNEHUSA U OLL€HKWN aHTPONOreHHbIX N3MEHEHUN B npupoae;

yMeHMe BblAENATb CYLWECTBEHHbIE NPU3HAKK: BUA0B, BUOreoLeH0308B, 3KocucTem 1 Brocoepsl,
CTabUAN3MPYIOLLErO, ABUMKYLLLEIO M Pa3pbiBaOLLEro ecTeCTBEeHHOro oT6opa, aNnonaTprYecKoro u
CMMNATPUYECKOro BUA006PA30BaHUA, BAUAHUA ABUNKYLIMX CU SBOIIOLMM HA reHODOHA NoNynsaLmm,
NPMCNocob/1eHHOCTM OPraHM3MOB K cpeae 0bUTaHuMsA, YepeaoBaHNA HanpaBAeHUIA 3BOIOLMM, KPYroBopoTa
BELLECTB W MOTOKA 3HEPrum B IKOCMCTEMAX;

YMeHUE YCTaHaB/IMBaATb B3aMMOCBA3N MeXAY npouecCamu 3BONHOLUN, OBVNKYLWLUMU CUNAaMN aHTPONOreHesa,
KOMMNOHEHTaMU Pa3/INYHbIX SKOCUCTEM U I'IpMCI'IOCO6/'IEHMFIMM K HUM OPraHU3mos,

YMeHMeE BbIABAATb OTANUYNUTENbHbIE NPU3HAKM }KMUBbIX CUCTEM, NPUCNOCOBNEHHOCTb BUAOB K Cpeae 06uTaHus,
abUOTUYECKMX M BUOTUYECKMX KOMMOHEHTOB 3KOCMCTEM, B3aMMOCBA3eN OPraHM3MOB B COOBLLECTBAX,
aHTPOMOreHHbIX MU3MEHEHWI B 3KOCUCTEMAX CBOEM MECTHOCTH;

YMeHUE NCNO0N1b30BaTb COOTBETCTBYHOLWMNE apPryMeHTbI, 6M0ﬂOFM‘-IECKyIO TEPMUHONOTUO N CUMBOJTINURY ANA
AO0Ka3aTeNbCTBa POACTBA OPraHMU3MOB Pa3HbIX CUCTEMATUYECKUX Fpynn, B3aUMMOCBA3N OPraHN3mMoB U cpeabl
O6MTaHVIF|, eaNHCTBa YenoseyeCkunx pac, HEO6XOAI/IMOCTVI COXpaHeHunAa MHOI'OO6pa3MFI BNOOB N SKOCUCTEM KaK
ycnosuAa cocywectsoBaHMA npupoabl n YyenoseyecCTtsa,

ymeHue pelwaTtb 61MonorMyeckme 3a4aqun, BbiABAATb NPUYUHHO-CAEACTBEHHbIE CBA3KU MEXKAY UCCAeLYyEeMbIMU
610N0rMYECKMMU NPOLECCAMU U ABNIEHUAMM, AeNaTb BbIBOAbI M MPOrHO3bl Ha OCHOBAHMM MOJYYEHHbIX
pe3y/NbTaTos;

yMeHWe BbINONHATL NabopaTopHbie U NpakTUyYeckme paboTobl, cobntogatb Npasuaa npu pabote ¢ y4ebHbIM U
NabopaTopHbIM 060pYA0BaAHUEM;

YMeHMe BblABUraTb MMNoTe3bl, NPOBEPATb UX SKCNEPUMEHTAIbHBIMU CpeacTBaMU, GOPMYANPYA Lieb
nccneaoBaHmA, aHaIM3MPOBaTb NOYYEHHbIE PE3YNbTaTbl U AeNaTb BbIBOAbI;

yMeHMe y4acTBOBaTb B y4ebHO-UccnesoBaTeNbCKoM paboTe no 6GMoN0rMm, 3KOA0rMK U MeguLmHe,
NpPoBOAMMOWM Ha 6a3e LWKObHbIX HAay4HbIX 06LecTs, U NY6MYHO NPeaCcTaBAATb NOYYEHHbIE Pe3ybTaTbl Ha
YYEHUYECKUX KOHepeHLMAX;

YMeHNe oueHnBaTb rMNoTe3bl U TEOPUN O MPOUCXOXKAEHUN XU3HU, YE/IOBEKA U YesloBeYeCKUX pac, o
NPUYNHax, nocneacrsmax 1 cnocobax npeaoTBpaleHnA rno6anbHbIX UISMEHEHWI B 6M0c¢epe;

YMEHMe OCYLLLECTBAATb OCO3HaHHbIN BbIbop Byaywiei npodeccnoHanbHOM aAeaTenbHOCTM B obaacti buonoruu,
3KO/10rMM, NPUPOAON0/b30BaHUA, MEANLUNHBI, BUOTEXHONOTUK, NCUXONOMMKN, BETEPUHAPUU, CENBCKOTO
X03ANCTBA, NULLEBOWN NPOMBILLIEHHOCTH, Yry6aaTb MO3HABATEbHbIV MHTEPEC, HANPaBNEHHbIW Ha
OCO3HaHHbI BbIGOP COOTBETCTBYIOLEN NPOdeccUr U NPOAOCIKEHNE BUonornyeckoro ob6pasoBaHms B
opraHu3aumax cpeaHero npodeccmoHasibHOro M Bbicliero obpasoBaHms.



TEMATUYECKOE NJIAHMPOBAHUE

10 KNACC
Konnuectso yacos
DNeKTPOHHble (undpoBble)
Ne n/n | HaumeHoBaHMe pa3aenos v Tem NPorpaMmmbl
Beero KoHTpo/ibHbIE MpakTnyeckune obpa3oBaTenbHble pecypcbl
paboTbl paboTbl

1 brvonorna Kak Hayka 1 0 0

2 ’Kusble cuctembl 1 UX nsyyeHmne 2 0 0

3 buonorua knetkm 2 0 0.5

4 Xnmmnyeckaa opraHmnsauma KNeTku 10 0 1

5 CTpoeHune U GYHKLUN KNETKU 8 0 2

6 O6meH BeLLLeCTB 1 NpeBpaLLeHMNE IHEPTUN B KNeTKe 9 0 1

7 HacnepcrBeHHaa MHPopMaLma U peanmsaumsa eé B KieTke 9 0 0.5

8 HU3HEHHbIN UMK KNETKU 6 0 1

9 CTpoeHue 1 pyHKLUUN OpraHU3MOB 17 0 1.5

10 PasmHoKeHne n pa3sutne opraHM3Imos 8 0 1.5

[eHeTMKa — HayKa O HacneaCTBEHHOCTU U USMEHUYMBOCTHU
11 2 0 0.5
OpraHn3moB
12 3aKOHOMEPHOCTU HAacNeACTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTU U3MEHYNBOCTH 6 0 1




14 leHeTMKa yenoseKa 3 0.5
15 CeneKkuma opraHMamoB 4 1
16 BuoTexHonorua u cuHTeTUYeckas buonorma 4 0
17 PesepBHOe BpemA 1 0
OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 102 13




11 KNACC

Konnuyectso yacos
DNEeKTPOHHbIe (undpoBsble)
Ne n/n | HaumeHoBaHMe pa3aenos 1 TeEM NPOrpPaMmmbl
Beero KOHTpONbHbIE MpakTnueckne obpasoBaresibHble pecypcbl
paboTbl paboTbl

1 3apoKaeHne U pa3BUTME IBOOLMOHHbIX NPeaCcTaB/eHni B 4 0 0

6uonorum
2 MuKpoasoatouma n eé pesynbTatbl 14 0 2
3 Makpo3sontouma 1 eé pesynbTathbl 6 0 0
4 MponcxoxaeHne u pasBuUTUE XM3HM Ha 3emne 15 0 1.5
5 MpoucxoxaeHne YyenoBeKa — aHTponoreHes 10 0 1
6 JKoNorma — HayKa 0 B3aMMOOTHOLUEHUAX OPraHN3MOB 1 3 0 0.5

HAaZOPraHM3MEHHbIX CUCTEM C OKPY*KatoLLen cpenoi '
7 OpraHu3ambl 1 cpeaa obuTaHmA 9 0 1.5
8 3Konorma BUA0B 1 Nonynaumin 9 0 0.5
9 9KoJ10rMa coobluecTs. IKO/IOrMYecKkne CUCTeMbI 12 0 0.5
10 Bbuocdepa — rnobanbHan akocucrema 6 0 0
11 Yenosek M OKpyrKatoLLan cpea 6 0 0
12 Pe3epBHOe Bpems 8 0 0
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 102 0 7.5




NOYPOYHOE NJTAHUPOBAHME

10 KNACC
Konnuectso yacos
Ne T Jata DNEeKTPOHHble UndpoBble
ema ypoKa
n/n Bcero KoHTponbHbie | MpakTudeckne | yavuenns | obpasosatenbHbie pecypcs
paboTbl paboTbl

1 Buonorua Kak KOMNAEKCHaA HayKa M Kak 4acTb 1 0 0
coBpemeHHoro obuecTea

2 unBble cuctembl U UX CBOMCTBA 1 0 0 -- --

3 YpoBHeBadA opraHM3aumaA K1UBbIX CUCTEM 1 0 0 -- --
NcTopuma oTKPbITUA U U3yYeHUs KneTKn. KneTouHasn

4 1 0 0 -- --
Teopus
MeToabl MONEKYNSAPHOW U KNETOYHOM Buonoruu.

s MpaKTuyeckas pabota «M3yyeHne MeTO,0B KNETOUYHOM 1 0 05
6uonorum (xpomatorpadus, anekTpodopes, '
anddepeHumanbHoe ueHTpudyrnposaHue, MLP)»

6 XMMUYECKUI COCTaB KNETKM 1 0 0 -- --
MuHepanbHble BELWECTBA KNETKU, UX BUoNormyeckas

7 1 0 0 -- --
ponb
OpraHuyecKkune BelecTBa KNeTkM — Henku.

8 NabopaTtopHas paboTta «O6HapyKeHMe 6enKkos ¢ 1 0 0.5 -- --
NOMOLLbIO Ka4eCTBEHHbIX peakunin»

9 CsoiicTBa, Knaccudumkauma n pyHKUMN 6enkos 1 0 0 -- --

10 OpraHunyeckme BeLLecTBa KNETKM — yriesogbl 1 0 0 -- --

11 OpraHnyeckme BewecTBa KNETKN — Annuabl 1 0 0 -- --
HykneunHosbie kucnotbl. AHK 1 PHK. NlabopaTopHas

12 paboTa «MccnegoBaHMe HYKNENHOBBIX KUCAOT, 1 0 0.5 - -
BblAE/EHHbIX U3 KNETOK Pa3/IMYHbIX OPraHM3mMOoB»




Ctpoenue n pyHKunmn AT, pyrue

13 0 -- --
HyKneosuatpuoocoatsbl (HTD)
14 CekseHuposaHue IHK. Metoapl reHOMUKMY, 0
TPAHCKPUNTOMMUKM, MPOTEOMMUKM
15 MeToAabl CTPYKTYpPHOMN 6uonornm 0 -- --
16 Tunbl KNeToK. MpoKapnoTUYecKan KaeTka 0 -- --
17 CTpoeHue ayKapnoTnU4eckom KneTku. MNpaktnyeckasn 0.5
paboTa «M3yyeHne CBOMNCTB KNETOYHOM MeMbpaHbI» '
18 MoBEepPXHOCTHbIM annapaT KAEeTKK 0 -- --
OaHomeMbpaHHble opraHoMAbl KAeTku. MNpaKTnyeckas
19 paboTa «M3yyeHne ABUKEHUS LMTOMNIA3Mbl B 0.5 -- --
PaCcTUTENbHbIX KNETKaxX»
MonyaBTOHOMHbIE OPraHOMAbl KNETKU: MUTOXOHAPWUM,
20 nnactuabl. JlabopatopHas paboTta «UccnepgosaHue 0.5 -- --
naasmosin3a u Aenia3mo/in3a B PacTUTENbHbIX KNETKax»
21 HemembpaHHble opraHoOUAbl KNeTKK 0 -- --
22 CtpoeHune 1 dyHKUMM agpa 0 -- --
CpaBHUTENIbHAA XapaKTePUCTMKA KNETOK 3yKapumoT.
23 NabopatopHana paboTa «M3yyeHne CTpoeHUA KNeTok 0.5 -- --
pPa3/IMYHbIX OPraHN3MOB»
Accummnnauma n ANCCUMUAALMA — ABe CTOPOHbI
24 meTabonmnsama. Tunol obmeHa BelecTs. JlabopatopHas 0
paboTa «M3yyeHne KaTaNUTUYECKOM aKTUBHOCTH
bepmeHTOB (Ha NnpuMepe amunasbl AN KaTanasbl)»
depmeHTaTUBHbIN XapaKTep peakumi K1eTOYHOro
55 meTabonnsma. JlabopatopHana paboTa «M3yyeHme 0.5

d)epMEHTaTMBHOFO pacwenneHna nepokcnaa sogoposa B
PaCTUTENDBbHbIX N XKUBOTHbIX K/I€TKaX»




26 Benku-akTMBaTOPbLI U BENKN-UHTUOUTOPDI 0 - -
27 ABTOTPOGHbLIN TN 0OMeHa BelecTs 0 -- --
28 doTocmHTE3 0 -- --
59 XemocuHTes. /labopatopHasa pabota «CpaBHeHue 0.5

npoueccos poTOCMHTE3A M XEMOCUHTE3A» '

AHaspobHble opraHn3mbl. Buabl 6poskeHus.
30 NabopaTtopHas paboTa «CpaBHeHUE NPOLLECcCoB 0 -- --

6pPOKEHMA U AbIXaHUAN
31 A3pobHble OpraHn3mMbl. ITanbl SHePreTMYeckoro obmeHa 0 -- --
32 SHeprna membpaHHOro rpagMeHTa NPoToHoB. CNHTE3 0

AT®: paboTta npoToHHOM AT®-c1HTa3bI
33 PeakLnm maTpnUHOro cuHTE3a 0 -- --
34 TpaHCcKpUNuUa — maTpuyHbIn cnHTe3 PHK 0 -- --
35 TpaHcnAaumAa u eé sTanbl 0 -- --
36 KoauposaHne aMMHOKKUCAOT. Posib pubocom B 0

6uocuHTese benka
37 OpraHusauma reHoma y NpoKapmoT U 3yKapmoT 0 - -
38 MonekynAapHble MEXaHMU3Mbl SKCMPECCUU FTEHOB Y 0

ayKapuoTt

Bupycbl — HeKkneToUHble GOPMbI }KU3HM U 0BAUTaTHbIE
39 napa3sutbl. MpakTnyeckas pabota «Co3aaHne moaenu 0.5 - -

BUpyca»
40 BupycHble 3a60/1eBaHMA Ye0BEKA, }KUBOTHbIX, PAaCTEHUN 0 -- --
41 HaHoTexHonormmn B Guonornm n meguunHe 0 -- --
42 UBHEHHbIM UMK KNeTKn 0 -- --
43 MaTpuyHbIn cuHTes HK 0 -- --




Xpomocomsl. JTabopaTopHas paboTa «M3yyeHune

44 0.5 -- --
XPOMOCOM Ha roTOBbIX MMKpONpenapaTax»
45 LeneHne Knetkm — MmmTo3s 0 - --
Tunbl KNeTok. KapnokuHes un LMToKMHe3. JTabopaTopHasn
46 paboTa «HabntoaeHne MnTo3a B K/IETKAX KOHUMKA 0.5 - --
KOpeLlKa /lyKa (Ha roToBbIX MUKpoOnpenapartax)»
47 Perynauma *}KnM3HeHHOro UMKNa KNeToK 0 -- --
48 OpraHunsm Kak eguHoe uenoe 0 -- --
49 TKaHuM pacTeHnin. JTabopaTopHan paboTa «M3yyeHune 0.5
TKaHel pacTeHni» '
50 TKaHM }XUBOTHbIX U YenoBeKa. SlabopatopHasn paboTa 05
«M3yyeHme TKaHen *KMBOTHbIX» )
51 OpraHbl. Cuctembl opraHoB. JlabopaTopHas paboTa 0.5
«M3y4yeHmne OpraHoB LBETKOBOro pacTeHmna» '
52 Onopa Tena opraHM3mos 0 -- --
53 [BuKeHne opraHM3mos 0 -- --
54 MuUTaHmne opraHM3mos 0 -- --
55 MUTaHMe NO3BOHOYHbIX }UBOTHbIX. [TNLeBapuTenpHasn 0
CUCTEMA Ye/I0BEKA
56 [bixaHne opraHnamos 0 -- --
57 [bIXxaHne NO3BOHOYHbIX }XMBOTHbIX U Ye/l0OBEKa 0 -- --
58 TpaHCNOpPT BELLECTB Y OPraHU3MOB 0 -- --
5g KpoBeHOCHaA cnctema No3BOHOUHbIX *KUBOTHbIX U 0
YyenoBeKa
60 BbigeneHue y opraHn3mos 0 -- --
61 3awmTa y opraHnM3mos 0 -- --




62 MMMyHHaa cMctema yenoBeKka 0 -- --
63 PasapaxknmocTtb 1 perynauma y opraHmamoB 0 -- --
64 ymopanbHasa perynauma u sHAOKPUHHAA cUCTeMa 0
KMBOTHbIX U YeN0BEKa
65 ®Popmbl pa3mMHOKEHMA OPraHU3MOB 0 -- --
66 MNonosoe pasmHoOXKeHue 0 -- --
67 Melio3 0 -- --
FameTtoreHes. O6pasoBaHMe N Pa3BUTUE NONOBbIX KNETOK.
68 NabopaTtopHaa paboTa «M3yyeHne CTPOEHMA NONOBbIX 0.5 -- --
KNETOK Ha roTOBbIX MMKpoMpenapaTax»
69 NHamsmnayanbHoe passuTnUe opraHM3mMoB — OHTOreHes 0 -- --
70 3aKnagKa OpraHoOB M TKaHel 13 3apoablLleBblX IMCTKOB 0 -- --
PocT 1 pasBuTue *KMBOTHbIX. JTabopaTopHasa paboTa
71 «BblfiBNE€HME NPMU3HAKOB CXOACTBA 3apoAblLlen 0.5 -- --
NMO3BOHOYHbIX }KUBOTHbIX»
PasmHoXeHWe 1 pa3BuUTHe pacTeHuii. JlabopaTopHas
72 paboTa «CTpoeHMe opraHOB Pa3MHOMKEHMA BbICLLNX 0.5 -- --
pacTeHunn»
73 NcTopumAa cTaHOBAEHUA N PA3BUTUA FTEHETUKM KaK HaYKK 0 -- --
OCHOBHble NOHATUA U CUMBO/IbI FEHETUKMK. JTabopaTopHan
74 paboTta «[]po3odunsia Kak 0ObEKT reHeTUYECKMX 0.5 -- --
nccnenoBaHNn»
3aKOHOMEpPHOCTM Hac/ief0BaHNA NPU3HAKOB.
75 MoHornbpuaHoe ckpelmBaHue. MpakTnyeckasa pabota 0.5
"N3yyeHune pe3ynbTaToB MOHOTMBPUAHOIO CKPELLMBAHUA ’
y Apo3odunbi"
76 0 -- --

LuTonornmyeckne ocHoBbl MOHOI'VI6pMAHOI'O




CKpelwmBaHusA

AHanusumpytoulee ckpelmBaHme. HenonHoe

77 0 -- --
OOMUHUPOBaHWe
OnrnbpupgHoe ckpewmsarme. MpakTmyeckan pabota
78 «M3yyeHmne pes3ynbTaToB AUIMOPUAHOIO CKpeLWmMBaHMA Y 0.5 - --
Apo30dunbl»
79 LnTonornyeckne ocHOBbI AUTMBPUAHONO CKPeLLMBAHNSA 0 -- --
80 CuenneHHoe HacnegoBaHWE NPU3HAKOB 0 -- --
81 XpomocomHasA Teopua HacnenCTBEHHOCTH 0 -- --
82 leHeTUKa nona 0 -- --
83 [eHOTUN KaK LenoCcTHaA cucTema 0 -- --
84 leHeTUYECKUIN KOHTPO/Ib PA3BUTUA PACTEHWUM, }KUBOTHbIX 0
W yenoseka
85 M3meHUYMBOCTb NPU3HAKOB. BUabl MK3MEHYNBOCTHU 0 -- --
86 MoandurKaunmoHHaa N3MEHYMBOCTb 0 -- --
BapuaLMOHHbIM pag, v BapMaLMOHHaA KpmBeas.
NabopatopHasa paboTa «MccnepgoBaHne
87 3aKoHOMepHoCcTeN MoANPUKALMOHHOMN U3MEHUYMBOCTM. 0.5 -- --
MocTpoeHWe BapMaLMOHHOTO pPASA U BapUALMOHHOM
KpMBOI»
88 leHoTUNMYecKas n3MmeHYnMBoCcTb. KoMbUHATHBHaA 0
WU3MEH4YUBOCTb
MyTaLMOHHaA U3MeHYMBOCTb. MpakTMYecKasn paboTa
89 «MyTauum y Apo3odunbl (Ha roToBbIX 0.5 - --
MMKponpenapaTax)»
90 3aKOHOMEpPHOCTM MYTaLlMOHHOrO NpoLecca. dNUreHeTuKa 0

N annreHomMmumKa




leHeTMKa YyesioBeKa. MpakTnyeckas pabota «CoctaBneHue

91 . 1 0.5 -- --
W aHaNnN3 poaOC/IOBHOMN»
92 MeToabl MeAULIMHCKON FreHETUKN 1 0 -- --
93 3HayeHMe MeANLMHCKOWN reHEeTUKN B NPeoTBPALLEHUN U 1 0
NleYyeHun reHeTUYecknx 3abosieBaHnA YenoBeKa
OCHOBHble NOHATUA cenekunun. JlabopatopHan paboTa
94 «M3yyeHMe copToB KyNbTYPHbIX PACTEHUI U NOPOL, 1 0.5 -- --
LOMaLLHNX *KUBOTHbIX»
95 MeToabl ceneKkLMOoHHOM paboTbl. JlabopaTopHas paboTa 1 05
«M3yyeHne meToaoB ceneKkumnmn pacTeHniny '
96 JoCTUKeHMA cenekumm pacTeHNN N XKUBOTHbIX. 1 0
MpaKTuyecKkas pabota «MprBUBKa pacTeEHUNY
97 CoxpaHeHwue, U3y4yeHne 1 NCMOJIb30BaHNE reHeTUYECKUX 1 0
pecypcos
BuoTexHONOrMA Kak HayKa M oTpac/ib NPOU3BOACTBA.
98 MpakTnyeckasa pabota «M3yyeHne ob6bEKTOB 1 0.5 -- --
6MOTEXHONOTUNY
99 OCHOBHble HanpaBAEHWUA CUHTETUYECKOMN BUonormmu 1 0 -- --
100 XpOMOCOMHaA 1 reHHaA UHXKeHepuA 1 0 -- --
101 MeauunHCKne brnoTexHonorum 1 0 -- --
107 PesepBHbIit ypoK. NoBTopeHUe, 0606LeHuME, 1 0
cMcTemaTusaums 3HaHuM
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 102 13.5 --




11 KNACC

Konunyectso 4yacos
Ner/n | T [JaTa ONneKTPOHHble umbpoBble
on/n | Tema ypoka
Bcero KoHTponbHble | lMpakTuueckue U3yyeHus obpasoBaTenbHble pecypebl
paboTbl paboTbl
1 DBO/OUMOHHAA Teopua Y. [lapBmHa 1 0 0 -- --
2 Asuxywme cnnol asontoummn Bnaos no Y. lapsuHy 1 0 0 -- --
3 Bopbba 3a cylLecTBOBaHME, eCTECTBEHHbIN U 1 0 0
WCKYCCTBEHHbIN OTHOP
4 dopmupoBaHME CUHTETUYECKOM TEOPUM 3BOSIHOLUM 1 0 0 -- --
s Tanbl 3BONOLLMOHHOIO MNPOLLECCA: MUKPO3IBONOLUA U 1 0 0
MaKpO3BOOLMA
6 MNonynauma — anemeHTapHaA egMHULLA 9BOAOLUMK 1 0 0 -- --
3aKOH reHeTn4yeckoro pasHosecua K. Xapau, B.
7 BaliHbepra. JlTabopaTopHas paboTta «BbinaBneHune 1 0 0.5 -- -
M3MEHYMBOCTM Y ocobeit ogHOro Buaa»
8 dnemeHTapHble GaKTopbl 3BOIIOLUN 1 0 0 -- --
9 ddodeKT ocHoBaTens. IGPeKT OyTbINOYHOTO rop/ibiLLKa 1 0 0 -- --
10 Mwurpaumn. MU3onaumm nonynsumin: reorpadpudeckas, 1 0 0
6uonormyecKas
EcTecTBeHHbI OTOOP — HanpaBAAOLWMIA GaKTOP
11 1 0 0 -- --
3Bo/ItOLMMU
12 MNonosoit oT60p 1 0 0 -- --
MpucnocobaeHHOCTb OPraHNM3MOB KaK pesyabTaTt
13 MUKpo3BoaoLmn. JlabopaTopHana paboTta «M3yyeHune 1 0 05
apomopdo308 M MAMOAAANTALNI Y PACTEHUIA U '
KMBOTHbIX»




Mpumepsbl NprUcnocobieHnin y opraHM3mMoB:
Mmopdonormyeckme, GusnoNormMyeckue,

14 brnoxnumuyeckue, noseaeH4eckme. SlabopatopHas 0.5 -- --
paboTa «lMpucnocobaeHma opraHM3MoB U Ux
OTHOCMUTE/IbHAA LLeS1eco0bpPasHOCTbY»
15 Bug, ero Kputepum u cTpykTypa. JlabopaTtopHan paborta 05
«CpaBHeHWe BUA0B N0 MOPPONOTMYECKOMY KPpUTEPUION ’
16 CTpyKTypa BMaa 0 -- --
17 BuaoobpasoBaHuMe KaK pesysnbTaT MUKPO3BOAOLLUN 0 -- --
18 CBA3b MMKPO3BONOLMN U 3NNLEMNOAOTNN 0 - --
19 Makpoasontouma. [aneoHTONOrNYECKME METOAbI 0
M3yyeHunA 3BONOLMN
20 Buoreorpagunyeckne metogbl U3y4eHUsA 3BONOLNMN 0 -- --
21 3MbpHonorMyeckme 1 cpaBHUTENbHO- 0
MopdONOrMyeckme MeTobl U3yYeHNA 3BONOLLUN
27 MoneKkynAapHoO-reHeTUYeCcKne, GUOXMMUYECKNE U 0
MaTeMaTMYECKME METOAbI U3YYEHMA IBOJTIOLUN
23 Obuwue 3aKOHOMEPHOCTM 3BONOLNMU 0 -- --
24 ApantnBHaA paguaumna. HepaBHOMEPHOCTb TEMMOB 0
asontounmn
25 HayyHble runoTtesbl NPOUCXOXKAEHUA XKU3HU Ha 3emne 0 -- --
26 JoHayuHble npeacTaBAeHUA O 3aPOXKAEHNUN XKU3HU 0 -- --
27 OCHOBHble 3Tanbl HEOPraHNYECKOW 3BOIOLMN 0 -- --
28 fMnoTtesbl 3apOXKAEHNA KNU3HN 0 -- --
NcTopua 3emnn n metoabl eé nsydeHus. JlabopaTtopHan
29 paboTa «M3yyeHne n onmcaHMe UCKoMaemMblX OCTAaTKOB 0.5 -- --

APEBHUX OPraHn3moB»




30 HavanbHble 3Tanbl opraHNYeCcKomn 3BOJIIOLUN 0 -- --
31 DBOOLUMA SYKapUoT 0 -- --
OCHOBHble 3Tanbl 3BONOLUM PACTUTENBHOIO MMUPA.
32 MpaKTuyecKkas pabota «M3yyeHne ocobeHHoCTeM 0.5 -- --
CTPOEHMA PacTeHMUI Pa3HbIX OTAENOBY
33 OcHOBHble 3Tanbl 3BOAKOLMN }KUBOTHOIO MUpa 0 -- --
IBO/IOLMA KUBOTHbIX. [pakTUYeckana paboTa
34 «M3yyeHne ocobeHHOCTeN CTPOEHUSA NO3BOHOYHbIX 0.5 -- --
YKMBOTHbIX»
35 Pa3Butme *13HU Ha 3emsie NO 3pam M Nnepuogam 0 -- --
36 MaccoBble BbIMWUPAHUA — 3KONOTMYECKNE KPU3UChI 0
npoLaoro
37 CoBpeMeHHbI 3KO0TMYECKUIA KPU3UC, ero 0
0cobeHHOCTH
38 CoBpemeHHaAa cuctema opraHMYeckoro mmpa 0 -- --
39 OCHOBHble cucCTEMaTMUYECKUe rpynnbl OpraHM3mMoB 0 -- --
40 AHTPONOIOrMA — HayKa O YesioBeKe 0 -- --
41 Pa3BuTME NpeacTaBNEHNIN O NPOUCXOXKAEHMN YENOBEKA 0 -- --
MecTo YenoBeKa B cMCTEME OPraHMYEeCcKoro Mupa.
42 NabopaTtopHaa paboTa «M3yyeHne ocobeHHOCTEN 05
CTPOEHMA CKeeTa YeNoBeKa, CBA3AHHbIX C '
NPAMOXOXAEHUEM Y
43 [BuKyLwme cuabl aHTponoreHesa 0 -- --
44 CooTHOLEeHWEe BUONOTMYECKUX U COLMANbHBIX GAKTOPOB 0
B aHTponoreHese
45 OcCHOBHble CTaguun aHTponoreHesa 0 -- --




46 MNaneoreHeTKa U NaneoreHOMUKa 0 -- --
47 DBOIOLMA COBPEMEHHOIO YeN0BEKA 0 -- --
48 Yenoseyeckue pacbl. [pakTnyeckasn pabota «M3yyeHme 05

3KOJIOrMYECKUX afanTauuii YenoBeKa» '
49 MexancunnanmHapHble MeToabl aHTPONOIOTUMn 0 -- --
50 3apoxaeHue n pasBuTnE 3KOA0MMN 0 -- --
c1 MeToabl 3Konornu. SlabopatopHasa pabota «M3yyeHune 05

METO/0B 3KO/IOMMYECKMX UCCAEL0BAHUMNY '
52 3HayeHUe 3KONIOrMYECKMX 3HAHUIN 1A YesloBEKa 0 - --
53 dKonornyeckme paKktopbl 0 -- --

Abunotnyeckne daktopbl. CBET KaK 3KOJIOTMYECKUNN
54 ¢dakTop. labopatopHasa paboTa «BbiaBneHNe 0.5 -- --

npucnocobaeHn OPraHM3MOB K BJANSHUIO CBETA»

AbunoTtumyeckmne dpakTopbl. TemnepaTypa Kak
c5 3Konormyeckni paktop. JlabopatopHas pabora 05

«BbinaBneHMe npucnocobeHnin OpraHM3MoB K BAUAHUIO '

TemnepaTypbI»

Abunotnyeckne daKkTopbl. BnarxKHOCTb Kak
c6 3Konormyeckni paktop. JlabopatopHas pabora 05

«AHaToOMMYEeCKMe 0COBEHHOCTM PacTEHUI U3 PasHbIX '

MecT 0buTaHuA»
57 Cpeapl 06UTaHMA OpraHM3mMoB 0 -- --
58 buonormnyeckmne putmol 0 -- --
59 *un3HeHHble GopmMbl OPraHNM3IMOB 0 -- --
60 BuoTtuyeckue pakTopbl 0 -- --
61 3HayeHue BUOTUYECKMX B3aMMOAENCTBUIN ANN 0

cyuwecTtsoBaHMA OpraHnM3mosB B Cpeae obuTtaHuA




62 JKONOrnyecKme XxapakTepmucTMKn NonynaLmm 0 - -
63 OcHoBHble NOKasaTeiv NONYyAALUN: YACEHHOCTD, 0

NAOTHOCTb, BO3PACTHaA M NON0BaA CTPYKTypa B N
64 OcHOBHble MoKasaTenn NoONynAUUn: POXKAAEMOCTb, 0

NPUPOCT, TEMN POCTA, CMEPTHOCTb, MUTPALUN - -
65 DKOoJ/IorMyeckasn CTpyKkTypa nonyasauum 0 - -
66 JnHamuka nonynauum n eé perynauma 0 - -
67 KpuBble pocTa YncneHHoOCTU nonyaaumun. Kpmsble 0

BbIXKMBaHMA h -
68 3Konoruyeckas HUWaA BnAa. JlabopatopHasa paboTta 05

«MpncnocobneHns cemMaH pacTeHU K pacceneHmto» ' - -
69 Bua Kak cuctema nonynauuni 0 — -
70 3aKOHOMEpPHOCTM NOBEAEHUA N MUTPALMUIA XUBOTHbIX 0 -- --
71 Coobuiectso opraHnamos — 6MoLEHO3 0 - -
72 JKOCMCTEMA KaK OTKpbITasa cMcTema 0 - -
73 KpyroBopoT BeLLecTB 1 NOTOK 3HepPrum B sKocucteme 0 -- --
74 OCHOBHble NOKa3aTenn sKoCUCTeMbI 0 - -
75 DKoN0rMyeckne nupammabl 0 — -
76 N3meHeHMA coobLecTs — CyKLeccum 0 - -
27 MpupoaHbie aKoCUCTEMbI. DKOCUCTEMBI O3€EP U PEK. 0

9KocUCTEMBI MOpeit 1 OKeaHoB N h
78 MpupoaHbie sKocucTeMbl. IKOCUCTEMbI TYHAP, N€COB, 0

cTeneit, NycTbiHb - -
79 AHTPONOreHHbIe 9KOCUCTEMDI 0 - -
80 Ypboskocuctemol. NMpaktnyeckas pabota «U3yyeHune u 0.5 _ _

onuncaHue ypb0o3KoCcMcTeMbI»




81

3aKOHOMEpPHOCTM GOPMMUPOBAHNA OCHOBHbIX
B3aMMOAENCTBUIA OPraHM3MOB B SKOCUCTEMAX

82

MexaHu3mbl BO3A€ﬁCTBMﬂ 3al'pF|3HeHMl7I Pa3HbIX TUNOB

Ha cybopraHM3mMeHHOM, OPraHU3MeHHOM,
NonyAALUOHHOM U SKOCUCTEMHOM YPOBHAX

83

Buocdepa — obuiennaHeTapHas 060s104Ka 3emaun

84

YyeHue B. UN. BepHagckoro o 6buocoepe

85

3aKOHOMEPHOCTM CyLLecTBOBaHMA 6uochepbl

86

prl’OBOpOTbI Bewects 1 buoreoxmmuyeckme LNKAbI

87

3oHanbHOCTb 6BUochepbl. OCHOBHbIE BMOMbI CyLIN

88

YcTonumsocTb buocdepbl

89

JKoormyeckune KPU3UCbl N UX NPUYUHDI

90

BosgeicTeune yenoseka Ha bruocoepy

91

AHTpOMNoOreHHoe BO34eNCTBME Ha PacTUTE/IbHbIN U
YXMBOTHbIN MUP

92

OxpaHa npupogpl

93

OCHOBHbI€ NPUHLMMbI YCTOMYMBOTO Pa3BUTUA
yesioBeYecTsa U NPUPOAbI

94

PaunoHanbHoe NpMpoaoNoNb30BaHNE U COXPaHEeHNe
6uonormyeckoro pasHoobpasuna 3emau

95

O606ueHMe No Teme «MUKpPO3IBOAIOLUA N €€
pesynbTaTbi»

96

0606l1eHMe No Teme «MakposBooUUA U eé
pesynbTaTbi»

97

06061eHMe No Teme «ponCXoxKaeHNe U pa3BuTmue
KU3HU Ha 3emne»




98 0606ueHne no Teme «lMponcxoxkaeHne YesioBeKa — 1 0
aHTpOMOreHes»

99 O606ueHne No Teme «IKONOTUA — HayKa O 1 0
B3aMMOOTHOLLEHUAX OPraHNU3MOB»

100 0606uweHne no Teme «OpraHU3Mbl U cpeaa 0bUTaHUAY 1 0 -- --

101 0606ueHMe No Teme «IKoA0rMA BUAOB M MONYASLNIA» 1 0 -- --
0606uweHne no Teme «brnocdepa — rnobanbHan

102 1 0 - --
aKocucTema»

OBLLEE KOTMYECTBO YACOB MO NPOrPAMME 102 7.5 -




NMPOBEPAEMBbIE HA EM3 MO BMO/IOMMM TPEEOBAHMUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW
OBPA30BATE/IbHOW NMPOrPAMMbI CPEAHEIO OBLLEIO OGPA30BAHMA

Koa y
Mposepaemble TpeboBaHUA K NpeaMeTHbIM pe3ybTaTaM 0CBOEHUA OCHOBHOM
npoBepsemMoro .
obpa3oBaTeibHOM NporpaMmmbl cpeaHero obuero obpasoBaHun
TpeboBaHMA

ChopMMPOBaAHHOCTb 3HAHUI O MecTe U Poan BUONOTMKN B CUCTEME eCTECTBEHHbIX HayK, B
bopMMnpoBaHMM COBPEMEHHOI eCTeCTBEHHOHAYYHOW KapTUHbI M1Pa, B NO3HaHUU 3aKOHOB
NPMPOAbI Y PELIEHUN }KU3HEHHO BaXKHbIX COLLMANbHO-3TUYECKNX, SKOHOMUYECKUX,
3KONOrn4Yeckmnx npobsem yenoseyecTsa, a TakxKe B pelieHMM BONPOCOB PaLMoHaNbHOro
NPUPOAONOAbL30BaHNA, B GOPMUPOBAHMM LLEEHHOCTHOrO OTHOLLEHUA K Npupoae, obLiecTsy,
ye/IoBeKy; O BK/IaAe POCCUMCKUX U 3apyBeskHbIX y4€HbIX — BLUON0roB B pa3suTme 6uoiornm

BnageHune cuctemoi 3HaHWIA 06 OCHOBHbIX METOAAX Hay4YHOr0 NO3HAHMA, UCNO/b3YEMbIX B
6MON0rMUYECKMX NCCNEAOBAHMAX HUBbIX OOBEKTOB M 3KOCUCTEM (ONUCAHWNE, USMEPEHUE,
nposeaeHue HabaoaeHN); cnocobamm BbISBAEHUSA U OLLEHKU aHTPOMNOreHHbIX U3MEHEHUI B
npupoge.

2 YMeHue BbIABUraTb rMMNoTe3bl, NPOBEPATb UX IKCMEPUMEHTANIbHbIMU CPeLACTBaMMU, GOPMyAnpys
LeNb UccneaoBaHUsA, aHaM3NMPOBaTb NONYYEHHbIE Pe3yNbTaThl U 4eaTb BbIBOAbI.

BbifABAEHME 3aBUCUMOCTM MeXAay UCCAeayeMbIMU BENMYNMHAMKN, OB BACHEHME MONYYEHHbIX
pe3ynbTaTtos 1 GOPMyINPOBaHME BbIBOAOB C UCMNO/Ib30BaHUEM Hay4HbIX MOHATUI, TEOPUIA U
3aKOHOB

YMmeHue BnageTb cMCTEMOM BUONOTMYECKUX 3HAHWIA, KOTOpanA BK/AOYaeT: OCHoBoNo1aratoLme
Buonornyeckme TEPMUHbI U NOHATUA (KU3Hb, KNETKA, TKaHb, OpraH, OpraHn3m, sua, nonynaumsa,
aKkocucTema, buoueHos, buochepa; metabonnM3m, roMeocTas, KIETOYHbIN UMMYHUTET,
B6uocunHTe3 6enka, 6Uonoanmepsbl, ANCKPETHOCTb, CAMOpPeryaaLma, CaMoBocnpom3seaeHue,
Hac/n1eACTBEHHOCTb, U3MEHYMBOCTb, IHEPrO3aBUCUMOCTb, POCT M pa3BUTHE);

buonornyeckne Teopmmn: kKnetodHas teopus T. LsaHHa, M. LLnenaeHa, P. BupxoBa; Kn1oHanabHO-
CeNnekTMBHoro nmmyHuteta . dpaunx, N.U. MeyHnKoBa, XpOMOCOMHaA TeopmA
HacneacTtseHHOCTU T. MopraHa, 3aKoH 3apoaplwesoro cxoacTtsa K. bapa, aBontoumoHHan Teopuma
Y. [lapBuWHa, CUHTETMYECKAA TEOPUA IBOIOLLIUKM, TEOPUA aHTponoreHesa Y. [lapsuHa; Teopus
buoreoueHosa B.H. CykauéBa; yueHune H./. BaBnioBa o LeHTpax MHOroobpasma u
NPOUCXOXKAEHUA KYNbTYPHbIX pacTeHui, yueHne A.H. CeBepL,0Ba 0 NyTAX M HANPaBNEHUAX

3 3BoAoLUMU, yueHue B.U. BepHaackoro — o buocdepe);

3aKOHbI (eAnHO0OpPa3MA NOTOMKOB NEPBOro NOKOMEHUSA, PaclLenieHUsa NPU3HAKOB,
He3aBMCMMOrO Hacne0BaHMA Npu3Hakos . MeHaena; cuenneHHoro Hacnen0BaHMA NPU3HAKOB
W HapyLweHuA cuenneHuns reHos T. MopraHa; roMo/1I0rM4ecknx pALoB B HAaCeACTBEHHOM
nameHumsocT H.W. BaBnioBa; reHeTu4eckoro pasHoBecua K. Xapau v B. BaitHbepra;
3apoablwesoro cxoactsa K. bapa; bnoreHeTnyecknin 3akoH 3. M'ekkena, ®. Mionnepa);

NPMHUMMBI (HUCTOTbI FAMET, KOMMNJIEMEHTAPHOCTH);
npasuna (MnuHumyma tO. Jinbumxa, sKONOrMYECKon NMpammAabl Ymcen, GUOMAcChl U SHePrumn);

rmnotesbl (KoauepsaTHoi A.U. OnapuHa, nepsmuyHoro 6ynboHa . XonaeiiHa, mukpocdep C.
dokKca, pubosnma T. Yek)




YMeHue peluaTtb NOUCKOBbIe b6uonormyeckune 3a4a4u; BbiABNAATb NPUYNHHO-CNeACTBEHHbIE CBA3U
mexagy nccneayembimun 6ronormyecknmm 06'b6KTaMVI, npoueccamum n ABneHNAMu; Aenatb
BbiBOAbl M NPOrHO3bl HA OCHOBAHUW NOJIYYEHHbIX Pe3y/1bTaTOB,

COCTaB/IATb FTEHOTUMUYECKME CXEMbI CKPELLMBAHUSA /15 Pa3HbIX TUMOB Hac/e40BaHUA NPU3HAKOB
Yy OPraHM3MOB, COCTaB/IATb CXEMbl NEPEHOCA BELLECTB U SHEPTUM B SIKOCUCTEMAX (LLenu NUTaHus,
nuLLeBble ceTn)

YMeHWe ycTaHaBAMBATL B3aMMOCBA3N MEKAY CTPOEHNEM U GYHKLMAMMU: OPraHOUA0B, KNETOK
pa3HbIX TKAHEW, OpraHaMmn 1 CUCTEMAMM OPTraHOB Yy PACTEHUI, }KUBOTHbIX U YENOBEKA; MEXAY
3Tanamu obMeHa BeLLLeCTB; 3TanaMM KNETOYHOTO LIMK/A U X KU3HEHHbIX UUMKIOB OPraHNU3MOB;
3Tanamm asmbpMOHaNbHOIO Pa3BUTUA; FeHOTMNOM U deHOoTUNOM, GeHOTUNOM U paKTopamu
cpefbl 06UTaHMA; NPOL,ECCAMUN SBONOLNN; ABUNKYLLMMU CUNAMU aHTPOMNOreHesa;
KOMMOHEHTAaMM Pa3/INYHbIX IKOCUCTEM M NPUCNOCODBNEHUAMM K HUM OPraHU3MOB

YMeHue Bblaenatb CywecCTBeHHble MPU3HaKN:

CTPOEHMA BUPYCOB, KNETOK NPOKAPUOT U 3YKapUOT; OAHOKIETOUYHbIX M MHOTOK/AETOUHbIX
OpraHM3MoB, BUA0B, bMoreoL,eHo308B, 3KOCUCTEM M BUocdepbl; CTPOEHMUA OPraHOB U CUCTEM
OpraHOB PACTEHUM, }KMBOTHbIX, YE/IOBEKA; NPOLLECCOB KMU3HEAEATENbHOCTU, NPOTEKAIOLLNX B
OpraHM3mMax PacTeHUN, *KUBOTHbIX U YENOBEKA; BUONOTMYECKMX NPOLLECCOB: 0OMeEHa BELLECTB
(meTabonunsm), HGOpMaLUKN 1 NPeBPALLEHUA SHEPTUM, BPOXKEHUS, aBTOTPOPHOIO U
reTepoTpodHOro TMNOB NUTaHWUsA, POTOCUHTE3A M XEMOCUHTE3A, MUTO33, Meli03a, raMeToreHesa,
ambpuoreHesa, NOCTAIMOPMOHAIbHOTO Pa3BUTUA, PAa3MHOMKEHUSA, UHONBUAYANbHOIO PA3BUTHA
opraHusma (oHToreHesa), B3aMMOLENCTBUA reHOB, reTepo3nca; AencTBUN MCKYCCTBEHHOTO
oTbopa, CTabmnM3npyoLLEro, ABUKYLLETO U PA3PbIBAOLLErO CTECTBEHHOIO OTHOPA;
annonaTpMYECcKoro U CUMNATPUYECKOro BUAO0OPa30BaHUSA; BAUAHMA ABUNKYLLMX CUN SBOOLUN
Ha reHopoHA, NonNynALMK; NPUCNOCOHBNEHHOCTM OPraHNU3MOB K cpee 06UTaHusA, Yepeso0BaHUA
HanpaB/ieHWUI 3BOMIIOLLMN; KPYrOBOPOTa BELLECTB M NMOTOKA SHEPIUM B IKOCUCTEMAX

ChopMMPOBaHHOCTb YMEHMA BblAENATb CYLLLECTBEHHbIE MPU3HAKN BUPYCOB, KNETOK NPOKapuoT U
3YKapMOT; OAHOK/IETOUYHbIX M1 MHOTOKAETOYHbIX OPraHM3MOB, BUA0B, 6MOreoLeHo308 U
3KocucTeM; 0cobeHHOCTU NpoLeccoB 0bMeHa BelLecTs U NpeBpaLLeHMa SHePrnn B KNeTKe,
dboTOCMHTE3a, NNACTUYECKOro N SHEepPreTMYeckoro obmeHa, XeMOCUHTE3a, MUTO3a, Meno3a,
ONN0A0TBOPEHMUA, PA3BUTUA U PA3MHOXKEHWUSA, UHAUBUAYA/bHOTO Pa3BUTUA OpraHN3ma
(oHTOreHesa), 60pbbbI 3a cyLecTBOBaHWE, ecTeCTBEHHOrO 0Tbopa, BMAoobpa3oBaHus,
npucnocob1eHHOCTU OPraHN3MoB K cpeae 0bUTaHNA, BAUAHUA KOMMOHEHTOB SKOCUCTEM,
aHTPOMNOreHHbIX U3MEHEHMWI B 3KOCUCTEMAX CBOE MECTHOCTM, KPYroBOpOTa BELLECTB U
npespaLleHns sHepruun 8 bruocohepe

YMeHMe Ncnonb3oBaTh COOTBETCTBYIOWME apryMeHTbl, BUON0rMYECKY0 TEPMUHONOTUIO U
CUMBO/INKY A/1A [lOKa3aTeIbCTBa PO/ACTBA OPraHNM3MOB Pa3HbIX CUCTEMATUYECKUX TPYM;
B3aMMOCBSA3M OPraHM3MoB U cpeabl 0bUTaHUA; eAMHCTBA Ye0BEeYECKUX pac; HeobXxoaMMOCTH
300poBOro o6pasa *MU3HKU, CoXpaHeHNa pasHoobpasma BUAOB N SKOCUCTEM KaK YCA0BUSA
COCYyLLLeCTBOBaHMA NPUPOAbI U Yesi0BeYecTsa

YMeHne KPUTUYECKUN OLEeHMBaATb MHOOPMaLMIO BMOIOTMYECKOTO COAEPKAHMS;
WMHTEPNPETUPOBATbL ITUYECKNE ACMEKTbI COBPEMEHHbIX MCCAEA0BaHUI B 6MONOrMmM, meauumHe,
H6MOTEXHO/IOTMN; paccMaTpmMBaTh r1ob6anbHble 3KoNornyeckue npobiembl COBPEMEHHOCTH,
dopmMpoBaTb MO OTHOLIEHMUIO K HUM COBCTBEHHYIO NO3MLUIO




MEPEYEHb 3/IEMEHTOB COAEPHKAHWUA, MPOBEPAEMbIX HA ET3 MO BMOJ10TUN

Kog

MpoBepsemblit 3SN1eMEHT COLepPKaHUA

Bbuonorma Kak HayKa. Kusble cuctemol n nx n3yyeHue

11

COBpeMEHHaﬂ 61onorva — KomnaeKcHas HayKa. Buonorunyeckume HAYKU U n3yd4yaembie nMmu I'Ip06fleNlbI.
CDpr,aMEHTaJ'IbeIe, npuKnagHblie U NOUCKOBbIE Hay4YHble nccneaoBaHmA B 6uonorum.

3HauyeHne 6nonormm B GopmMmmMpoBaHNUN COBPEMEHHOI eCTeCTBEHHO-HayYHOMN KapTUHbI MU1pa.
Mpodeccuu, ceAzaHHbIe c bBronornein. 3HavyeHMe 6MONOrMK B MPAKTUUYECKOM AeATe/IbHOCTU Ye0BeKa:
MeanUMHe, CeNbCKOM X03ANCTBE, NPOMbILLNIEHHOCTH, OXPaHe NpUpPoabl

1.2

MuBble cuctemol Kak npeameT n3y4yeHumaA 6uonormn. CBOMCTBA *KMBbIX CUCTEM: €4gNHCTBO XMMWNYECKOro
COCTaBa, ANCKPETHOCTb U UENOCTHOCTb, CIOXKHOCTb U YNOPAAOYEHHOCTb CTPYKTYPbI, OTKPbITOCTb,
CamoopraHunsauuna, CamoBsocnpounsseneHune, pasgpa*XMmoctb, USMEHYUBOCTb, POCT U pPa3BuUTUE.

YpPOBHM OpraHM3aLmMm KUBbIX CUCTEM: MONEKYNAPHDBIN, KNETOYHbIN, TKAHEBbIN, OPraHU3MEHHbIN,
nonynaUMOHHO-BUAOBOM, S3KOCUCTEMHBIV (BUoreoueHoTUUYECKNIM), BUoCchepHbIn. Mpoueccsl,
npoucxogaLme B *KMUBbIX cMcTemax. OCHOBHblE NPU3HAKM KMBOTO. HKU3Hb KaK popma CyLLecTBOBAHUSA
maTepun

1.3

MeToabl 6uonoruyeckoit Hayku. HabnoaeHune, MamepeHue, 3KCNepPUMEHT, cMcTemMaTm3aums,
meTaaHanus. MoHATME O 3aBUCMMON M HE3aBUCUMOM NepemeHHON. MnaHMpoBaHNE SKCNEPMMEHTa.
MocTtaHOBKa M nNpoBepKa runotes. Hynesas runotesa. MoHATME BbIGOPKM N €€ AocToBepHOCTb. Pasbpoc
B B1oNOrMYeckux AaHHbIX. OLeHKa AO0CTOBEPHOCTU MNONYYEHHbIX Pe3ynbTaToB. MPUUNHbBI UCKaXKeHUA
pe3ynbTaToB 3KCnepumeHTa. MoHATUE CTaTUCTMYECKOro TecTa

KneTka Kak buonormyeckan cuctema

2.1

KneTka — cTpyKTYpHO-OYHKLMOHAAbHAA eANHMLA KMBOTO. MIcTopuMA OTKPbITUA KneTku. PaboThbl P. I'yka,
A. leBeHryka. KnetouHas Teopusa (T. LUBaHH, M. WUneligeH, P. Bupxos). OCHOBHbIE NO/I0KEHUS
COBPEMEHHOM KNETOYHOM TEOPUM.

MeToabl MONEKYAAPHON U KNEeTOMHOM BUONOrMN: MUKPOCKONKA, XpomaTtorpadus, anektpodopes,
MeTo, meyeHbIx aToMoB, aAnddepeHumanbHoe LeHTpUdyrnpoBaHue, Ky1bTUBUPOBaHME KNETOK

2.2

XMMUYECKMNI COCTaB KNeTKU. MaKpo-, MMKPO- U YbTPaMUKPO3AEMEHTbI. Boga 1 eé posb Kak
PaCcTBOPUTENA, PeareHTa, y4acTue B CTPYKTYPUPOBAHUMN KNETKK, Tennoperynaunn. MmHepanbHble
BELLEeCTBa KAETKU, UX BUoNornyeckas ponb. Posib KATMOHOB M aHUOHOB B KNETKeE.

Buonornyeckne nonnmepbl. benkn. AMMHOKUCAOTHLIN cocTaB 6enKkoB. CTpyKTypbl 6e1KoBOM
monekynbl. NepBMUYHaAnA CTPYKTypa b6enka, nenTuaHas ceAsb. BTopnyHasn, TpeTuyHas, YeTBepTuYHas
CTPYKTYpbl. eHaTypauuns. CeolictBa 6enkoB. Knaccudpukauma 6enkos. Buonornyeckne GyHKLMM
6enKos.

Yrnesoabl. MoHOCaxapuabl, AMcaxapuapl, 0anrocaxapuabl U noaucaxapuabl. O6LULMI NAaH CTPOEHUSA U
bM3UKO-XMMMYECKUe CBOICTBA Yr1eBoaoB. buonornyeckne GpyHKUUMU yrnesoaos.

Nunuabl. TmapodunbHo-rnapodobHble cBoncTBa. Knaccupukayma nmnuaos. Tpuranuepuabl,
docdonmnnabl, BOCKK, cTepounabl. Buonornueckne dyHkunm amnnaos. Obuwme cBoincTBa
61onornyecknx membpaH — TEKy4eCTb, CNOCOBHOCTb K CaM0O3aMblKaHMIO, MOYNPOHULAEMOCTb.

HykneunHosble kucnoTbl. JHK n PHK. CTpoeHne HyknenHoBbIX KnucnoT. Hykneotuapl. MNpuHumn
KomnnemeHTapHocTu. Mpasuno Yapradpoa. Ctpyktypa AHK — aBoiHas cnupanb. MecToHaxoxxaeHue u
6uonormnyeckne ¢pyHkumm JHK. Bugpl PHK. ®yHKunmn PHK B kKneTke.

CtpoeHue monekynbl ATP. Makpoapruyeckue ceasun B monekyne ATO. buonormyeckne GpyHkummn ATO.




BoccTaHOBNEHHbIE NEPEHOCUYMNKM, UX PYHKLMK B KneTke. CekBeHupoBaHue OHK.

CTpyKTypHasa buonorus: buoxmmmyeckme n bropusnyeckne nccaemoBaHMsA CoCTaBa U
NPOCTPaAHCTBEHHOM CTPYKTYPbl BUOMOEKYN

2.3

TUNbI KNETOK: 3yKapnoTUUecKasn 1M Npokapnotudeckasn. CTpyKTypHO-GYHKUMOHANbHbIe 06pa3oBaHus
KNETKM.

CTpoeHue NPoKapnoTUYECKOoM KNeTkn. KneTouHas cTteHKa 6aktepuit n apxei. OcobeHHOCTU CTPOEHUSA
reTepoTpodHON 1 aBTOTPODHOM NPOKAPNOTUUECKUX KNETOK. MecTo 1 posib NPOKAapMOT B BUOLEHO3aX.

CTpoeHune 1 GYHKLMOHUPOBAHWNE 3YKAapMOTUUYECKOWN KNeTKW. MnasmaTmyeckan membpaHa
(nnasmanemma). CTpyKTypa nnasmatndeckon membpaHbl. TpaHCMOPT BELWECTB Yepes NAa3maTUYecKyto
membpaHy: naccuBHbIN (guddysus, obneryéHHan anddysmnsa), akTUBHbIN (MEPBUYHBIN U BTOPUYHDLIN
aKTUBHbIM TpaHcnopT). MoaynpoHuuaemocts membpaHbl. PaboTa HaTpuit-Kannmesoro Hacoca.
SHAOUMTO3: NUHOUMTO3, darounTos. IK3oumMTo3. KnetouHas cteHKa. CTpyKTypa u GYHKLUKN KNEeTOYHOM
CTEHKW pacTeHuii, ronbos.

Uutonnasma. Uutosonb. UuTtockenet. BuxkeHne untonnasmbl. OpraHomnabl KNeTku.
OaHomembpaHHble opraHouAbl KNeTKU: aHAoNNa3MaTndeckan cetb (IMNC), annapat Fonbaxuy,
JIM30COMbI, UX CTPOeHUe U GyHKUMKN. B3anmocsA3b ogHOMeMbBPaHHbIX OpraHOMA 0B KneTku. CTpoeHue
rPaHYAAPHOro peTuKyayma. CuHTe3 pacTBOPUMMBbIX 6enKoB. CUHTE3 KNeToUYHbIX MeMbpaH. MnaaKkuii
(arpaHynapHbIi) sHAONNA3MATUYECKMIA peTUKYIYM. CeKpeTopHaa GyHKUMA annapaTa Fonbaxu.
TpaHCNopT BELLECTB B KNeTKe. Bakyosn pacTUTENbHbIX KNETOK. KneTouHbll coK. Typrop.

NonyaBTOHOMHbIE OpraHOMAbl KNeTKU: MUTOXOHAPWUW, NAaCTUAbI.

CTpoeHune 1 GyHKUMU MUTOXOHAPUI M naacTug,. MepsuyHble, BTOPUYHBIE U CIOXKHbIE NAACTUADI
$OTOCMHTE3UPYIOLLMX 3YKAPMOT. XI0PONIACTbl, XPOMONAACTbI, NEAKONAACTbI BbICLLIMX PACTEHUNA.

HemembpaHHble opraHouabl KneTkn CTpoeHne 1 GyHKUUM HeMeMbBpaHHbIX OPraHOMA0B KNETKM.
Pubocombl. MnkpodumnameHTbl. MblleyHble KNeTKU. MUKpPOTPpYy6oUKN. KneTouHbln LeHTp. CTpoeHue 1
OBUXKEHME KIYTUKOB U pecHUYeK. MUKPOTPYOOUKM uuTonnasmel. LleHTprons..

Aapo. O6onouka agpa, XPOMaTuH, KapMonaasma, AAPbILKKU, UX CTPOEHME U QYHKLMKU. AaepHbIi
6e/1KoBbIi MaTPUKC. MPOCTPaHCTBEHHOE PACcMOIOKEHWEe XPOMOCOM B MHTepdasHoM sape. benku
XPOMATUHA — TUCTOHbI.

KnetouHble BKAtoYeHMA. CpaBHUTENbHAA XapaKTEPUCTUKA KNETOK 3YKapMOT (PacTUTEIbHOM, XKUBOTHOM,
rpubHo)

2.4

Accummnaauma n ANCCUMNAALMA — ABE CTOPOHbI MeTabonnama. Tunbl obmeHa BelecTs: aBTOTPODHbIN U
reTepoTpodHbIN. YHacTne KMcaopoaa B 06MeHHbIX NpoLeccax. IHepreTuyeckoe obecrneyeHmne KNeTku:
npespaweHne ATO B 06MeHHbIX npoueccax. PepmeHTaTUBHbIN XapaKTep peakL i KA1eTOYHOro
meTabonnsma. PepmeHTbl, UX CTPOEHUE, CBOMCTBA U MeXaHM3m gencteus. KodepmeHTol. OTan4YmA
bepmMeHTOB OT HEOPraHMYECKMX KaTaan3aTopoBs. benkm-akTMBaTopbl U 6ENKN-MHIMOUTOPDI.
3aBMCMMOCTb CKOPOCTU pepPMEHTATUBHbIX PeaKLMn OT Pas/iNYHbIX GaKTOpPOB.

MepBUYHbIA CUHTE3 OpraHUYEeCcKUX BelecTs B KieTke. ®oTocnHTes. Posib X/10pONniacToB B npouecce
¢doTocmHTesa. CBeToBasA M TeMHOBas ¢asbl. MPOAYKTUBHOCTb GOTOCMHTE3A. BAUAHWE Pa3NNYHbIX
baKTopOoB Ha CKOPOCTb POTOCMHTE3a. 3HAaUYeHNe GpOTOCUHTE3A.

XemocuHTes. PazHoobpasne opraHM3MoB-XeMOCUHTETUKOB: HUTpUdULMpyoLme baktepun,
wenesobaktepuu, cepobaktepun, BOAOPOAHbIE BaKTepUU. 3HaUEHME XEMOCKHTE3a.

AHa3pobHble opraHn3mbl. Buabl 6porkeHus. MpoayKTbl BPOKEHUN U UX UCMONb30BaHUE YENOBEKOM.
AHaspobHble MUKPOOPraHN3Mbl Kak 06BEKTbI BUOTEXHONOTUN U BO3BYAUTENN BONE3HEN.

A3pobHble opraHM3mMbl. ITanbl 3HepreTUuyeckoro obmeHa. NMoaroTosuTeNbHbIN 3Tan. MMKoAU3 —
6ecKMcnopoaHoe pacluenneHme raoKos3bl.




Buonormnyeckoe oKMCAEHME, MU KNETOYHOE AblxaHWe. POnb MUTOXOHAPWIA B NpoLieccax
6uonornyeckoro okncneHus. Linknnyeckme peakumn. OkucamtensHoe pochopuamnposaHme.
MpeumyuiecTea asapobHoro Nyt obmeHa BelLecTs nepes aHaspobHbIM. IPPEKTUBHOCTL
SHepreTMyeckoro obmeHa

2.5

Peakumn matpuyHoro cuHTesa. MprMHUUN KOMMJIEMEHTAPHOCTM B PEaKLMAX MAaTPUYHOTO CUHTE3a.
Peanunsauma HacneacTBeHHON MHPOpPMaLMn. [eHETUYECKMI KOA, ero CBOMCTBA. TPaHCKPMMLNA —
MaTPUYHbIM cuHTe3 PHK. MpMHUMNbI TPaHCKPUNLUUM: KOMNIEMEHTAPHOCTb, AHTUMNAPANNENBbHOCTb,
ACUMMETPUYHOCTb. TpaHCcAAUMS 1 eé 3Tanbl. YyacTue TpaHcnopTHbix PHK B 6uocnHTese benka. Ycnosusa
b6uocuHTesa 6enka. KognposaHne aMMHOKUCNOT. Posib pubocom B BrocuHTese beska.

OpraHun3aumsa reHoMa y NpoKapuoT M 3yKapuoT. Perynauma akTMBHOCTU reHoB y NpokapuoT. M'mnoTesa
onepoHa (. *Kakob, K. MaHo). Perynaumnsa obmeHHbIX NPoLEeccoB B KneTke. KNeTouHbIi romeocTas.

Bupycbl — HeKneTouHble GOpMbI KU3HU 1 06MraTHble NapasuTbl. CTPOEHME NPOCTbIX U COXKHbIX
BMPYCOB, peTpoBupycos, 6akTeprodaros.

BupycHble 3aboneBaHUs YeNOBEKa, *KUBOTHbIX, pacteHuin. CMNA, COVID-19, coumnanbHbie
MeaUUMHCKMEe Npobsiembl

2.6

KneTouHblit unkA, ero nepmosbl 1 perynauma. UHtepdasa u mmtos. OcobeHHOCTM NPOLLeCcCoB,
npoTeKawwmx B UHTepdase. MoAroToBKa KNETKM K AeneHnto. NpecuHTeTUYECKUIA (MOCTMUTOTUYECKIUIA),
CUHTETUYECKUIA U NOCTCUHTETUYECKUN (NPEMUTOTUYECKKIA) Nnepuoabl MHTepdassbl.

MaTtpuuHbIn cnHTes AHK — pennvkauma. MpuHumMnel penankauymm JHK: KomnnemeHTapHOCTD,
NOJNIYKOHCEPBATUBHbIN CUHTE3, aHTUNapannenbHoCcTb. MexaHmam penamkauumn OHK. Xpomocombl.
CTpoeHune xpomocom. Tesiomepsbl 1 Teslomepasa. XpOMOCOMHbIV HAbop KAETKU — KapuoTun.
OunnonaHbi U ranfiouaHbIn HAabopbl XPOMOCOM. FOMONOTNYHbIE XPOMOCOMbI. [1010BbIE XPOMOCOMBI.

JdeneHne Knetkn — muto3. CTagnmn mMmMTo3a U NpomncxogaLime B HUX NpoLecchl. Tunbl MUTO3a.
KapuoKMHes 1 UMTOKMHES. Buonornyeckoe 3HadeHMe MUTO3a. Perynsauma MUTOTUYECKOTO LMKAA
KNeTku. NMporpammumpyemas KaeTo4Has rubesb — anonTos.

(DyHKLI,VIOHaI'IbHaﬂ reHOMMnKa

OpraHu3m Kak buosiornyeckas cucrema

3.1

OfgHOKNeTouHble, KOAOHWA/IbHbIE, MHOTOK/IETOYHbIE OPraHM3Mbl U MHOTOTKAHEBbIE OPraHU3Mbl.

dopmbl pasMHOXKeHMA OpraHn3MoB: becrnonoe (BKatoYan BereTaTMBHOE) M Nosiosoe. Buabl 6ecnonoro
Pa3MHOXeHMA: NOYKoBaHMe, cnopynauns, GparmeHTauma, KNOHMpPOBaHME.

MonoBsoe pasamHoxeHue. Monosble KNETKKU, UAK rameTbl. Melio3. CTagum meliosa. MNoseaeHue
XPOMOCOM B meio3e. KpoccrHroeep. buonormyecknin cmbica meiosa 1 NonoBoro npotecca. Melios u
€ro MecTo B }KU3HEHHOM LMKIE OPraHU3MOB.

Mpea3apoablieBoe pa3suTHe. lameToreHes y *KMBOTHbIX. MonoBble )enesbl. O6pasosaHMe 1 pa3BuUTUE
NonoBbIX KNeToK. CnepmartoreHes n ooreHes. CTpoeHue Non0BbIX KAeToK. ONnoa0TBOpEHME U
aMmbpuoHanbHOE pa3BUTUE KMBOTHbIX. CNOCOBbI ONN0A0TBOPEHUA: HAPYKHOE, BHYTPEHHEE.
NapTeHoreHes.

NHamBmnayanbHoe pas3Butme opraHMamos (oHToreHes). CTaanm ambpuoreHesa XUBOTHbIX (Ha Npumepe
narywku). ApobneHune. Tunbl apobneHns. OcobeHHOCTU ApobieHUs MaeKonuTalowmx. 3apoableBble
NIMCTKM (racTpynaums). 3aknagKa OpraHoB M TKaHel U3 3apoAblLeBbIX IMCTKOB. B3anmHoe BanaHue
yacTel pa3BMBatOLLErocs 3apoapliwa (3IMOpPMOoHANbHAA HAYKLMA). 3aKNaAKa NAaHa CTPOEHMUSA
KMBOTHOIO KaK pe3y/ibTaT Mepapxnuyeckmx B3auMogencTeunii reHos. BansHmne Ha amb6puoHanbHoe
pa3BUTME PasiMYHbIX GaKTOPOB OKPYKatOLLEN cpeabl.

PocT 1 pa3BuTHE }KUBOTHBIX. [TOCTIMBPMOHaNbHLIN Nepuog. Mpamoe 1 Henpsamoe pas3suTue. Passutue
C MeTamopdo30m y 6€Crno3BOHOYHbIX M MO3BOHOUYHbIX }KMBOTHbIX. BUoAOrMYeckoe 3HauyeHne NPAMOro u




HEenpPAMOro PasBMTUS, UX pacnpoCcTpaHeHne B Npupoae. TUMbl POCTa XKUBOTHbIX. PaKTOPbI peryaaumm
POCTa *KMBOTHbIX U Yenoseka. CTaanmn NoCcTaMObpPMOHabHOTO Pa3BUTUSA Y KMBOTHbIX U Yel0BEKa.
Mepuroabl OHTOreHesa YyesoBeKa.

PasmHoKeHWe 1 pa3BuTMe pacteHuin. FlametoduT n cnopodut. Meiio3 B ) KUSHEHHOM LIMKAE PACTEHUN.
O6pasoBaHue cnop B npouecce Melio3a. lametoreHes y pacteHunit. ON1ofo0TBOPEHNE U Pa3BUTHE
pacTUTe/IbHbIX OPraHM3MoB. [JBOMHOE ONN0A40TBOPEHME Y LLBETKOBbIX pacTeHnin. ObpasosaHue 1
pa3BuUTME cemeHn. MexaHU3Mbl Perynaunum oHToreHesa y pacteHui U X)KUBOTHbIX

3.2

NcTopuA CTAaHOB/IEHUA U PA3BUTUA TEHETUKU KaK HayKN. OCHOBHbIE FeHeTUYECKUE NMOHATUA U CUMBOJIbI.
FOMO/IOrMYHbIE XPOMOCOMBbI, aN/iIeNbHbIE FeHbl, a/IbTEPHATMUBHbIE NPU3HAKKU, AOMUHAHTHbLIN U
PEeLLeCCUBHbIV NPM3HAK, FOMO3MroTa, FreTepo3nroTa, YMcTas IMHUA, rMbpuabl, reHoTUn, GeHoTmn.
OCHOBHble MeTOAbl FTeHETUKMU: TMOPUAONOTMYECKMI, LUTONOIMYECKUI, MOSIEKYIAPHO-TEHETUYECKUI

3.3

MoHormbpugHoe ckpewmsaHme. Mepsblii 3aKoH MeHaens — 3akoH eaMHoob6pasmsa rMbpuaoB Nepeoro
nokoneHus. NMpasnao AOMUHUPOBAHMA. BTopoit 3aKkoH MeHAaens — 3aKoH pacLienieHns NPUsHaKoB..
Lintonornyeckme ocCHOBbl MOHOrMBPUAHOIO CKPELLMBaHUA. [MNOTe3a YNCTOTbI Framer.

AHanusupytoulee ckpelimBaHme. MpomeKyToUHbIA XapaKTep HacnefoBaHUA. PaclienneHune npusHakos
NP1 HENOJHOM AOMUHUPOBAHMMN.

OnrnbpugHoe ckpewmsaHune. TpeTuit 3aKoH MeHAens — 3aKoH He3aBUCMMOTro Hac/e0BaHUA
npu3Hakos. LluTonornyeckme ocHOBbI ANTMOPUAHOTO CKPELMBAHMA.

CuenneHHoe Hac/ieaoBaHMe Npu3HakoB. PaboTbl T. MopraHa. CuensieHHoe Hacne40BaHWE reHoB,
HapyLlweHune cuenieHna mexay reHamu. XpoMoCcoMHaa Teopma HacNeaACTBEHHOCTH.

leHeTMKa nosia. XpOMOCOMHbIM MeXaHU3M onpegeneHus nosia. AyTocombl U NOJIOBbIE XPOMOCOMbI.
FoMorameTHbI M reTeporameTHbI Noa. FeHeTMYecKan CTPYKTypa NoAoBbIX XpoMocom. HacnegosaHue
MPU3HAKOB, CLLENNEHHbIX C NONOM.

FeHOTMN KaK LLe/IocTHaA cucTema. nﬂeﬁOTDOHMH — MHOXeCTBEHHOE p,eﬁcname reHa. MHOeCTBEHHbI M
annennsm. B3aMMOAEV1CTBMe HeannenbHbIX reHoB. KomnsiemeHTapHOCTb. dnucras. MNonnmepna

3.4

B3aumopgeiicTeme reHOTUNA U cpeabl NP GOpMUPOBaHUKN deHoTMNA. MI3MEHUMBOCTL NPM3HAKOB.
KauyecTBeHHbIe M KONMYECTBEHHbIE NPU3HAKN. BUAbl K3MEHUMBOCTU: HEHaC/eACTBEHHAA U
HacneaCTBEHHas.

MoaudurKauMoHHan N3MeHYMBOCTb. Ponb cpeapl B GOpMMPOBaHUN MOANPUKALMOHHON
NM3MeHUYMBOCTU. Hopma peakuum npusHaka. BapmnaumoHHbIi pag n BapuMalmoHHas Kpusasn (B.
MoraHHceH). CBolicTBa MogMPUKALNMOHHOM M3MEHUYMBOCTH.

lfeHoTUNMYecKas M3MeHYMBOCTb. CBOMCTBA FEHOTUMNNYECKOM M3MEHUYMBOCTHU. Buabl reHOTUMNUYECKOM
N3MEHYNBOCTU: KOM6MHaTMBHaﬂ, MYTaUMNOHHAaA.

KombunHaTMBHas M3meHUYnBOCTb. Melio3 1 N0I0BOM NpoL,ecc — 0CHOBa KOMBUHATUBHON M3MEHUYNBOCTM.
Posib KOMBUHATUBHOM N3MEHYMBOCTU B CO34aHNN rEHETUYECKOro pa3Hoobpasuns B npeaesax o4HOro
BMAa.

MyTaLMOHHaA U3MEHUYMBOCTb. BUAbl MyTaunii: reHHble, XPOMOCOMHbIE, FeHOMHble. CMOHTaHHbIE U
MHAYUMPOBAHHbIE MyTauun. AgepHblie n uuTonaasmaTnyeckme mytaummn. Comatmyeckme n noaosble
MyTaumn. MpUUYNHbI BOSHUKHOBEHWUS MyTauuid. MyTareHbl U UX BAUSHWE Ha OPraHU3mbl.
3aKOHOMEpPHOCTM MYTaLMOHHOIO NpoLecca. 3aKoH rOMOIOFMYECKUX PALOB B HACNeACTBEHHOM
nsmeHumsocTtu (H.U. Basunos). BHeagepHana M3MeHYNBOCTb U Hac/leACTBEHHOCTb

3.5

KapuoTtun yenoseka. MexayHapoAHas nporpamma UCCnefoBaHUA reHoma YesioBeka. MeTtoapl
M3y4yeHUn reHeTUKM YeNoBeKa: reHeaormMyecknii, 61M3HeL,0BbIA, LUTOreHETUYECKWUIA, MONYAALUOHHO-
CTAaTUCTUYECKUIA, MONIEKYNAPHO-TeHeTuYecknin. CoBpemeHHoe onpeaesieHne reHotTuna:
MOJIHOreHOMHOE CEKBEHMPOBAHMWE, TEHOTUMNPOBAHWE, B TOM YMc/ie ¢ nomolubto MNLP-aHanusa.
HacneactBeHHble 3a60eBaHMA YenoBeKa. [eHHble U XPOMOCOMHble 601e3HM YenoBeKa. bonesHu ¢




HacnenCTBEHHON NPeapacnooKeHHOCTbo. 3HaYeHne MeANUMHCKOM reHETUKN B MPeoTBPALLEHUN U
NeYEHNN reHeTUYEeCKMX 3aboeBaHN YenoBeka. CTBO/IOBbIE KNETKU

3.6

JomecTuKauma n cenekuma. 3apoxaeHue cenekuum n gomectmkaumm. Yuenme H.W. Basunosa o
LEeHTPaX MPOUCXOXKAEHMA U MHOTO0BPa3na KybTYPHbIX PacTeHuit. Poab cenekumm B co3gaHnm copTos
pacTeHWUn M Nopos XUBOTHbIX. COpT, Nopoaa, WTaMm. 3aKOH FTOMO/IOTMYECKUX PAAOB B
HacneACTBeHHOM U3meH4YMBocT H.U. BaBMNOBa, ero 3HavyeHue Ansa cenekumoHHomn paboTbl.

MeToabl cenekumMoHHoM paboTbl. MCKyccTBEHHbIN O0TOOP: MaccoBbIN U MHANBUAYA/bHBIN. ITanbl
KOMBWHaUWOHHOM cenekumn. NcnbiTaHme nponssoguTenei no notomcray. OTbop no reHoTMny ¢
MOMOLLLbO OLeHKM PeHOTMMNA NOTOMCTBA M OTOOP NO FEHOTMMY C NOMOLLBIO aHanm3a JHK.

McKyccTBEHHbI MyTareHes Kak meToA, cenekumoHHon paboTbl. PaguaumoHHbIN U XMMUYECKUIA
MyTareHes Kak UCTOYHMK MYTaLUUI Y KyAbTypHbIX GOpM OpraHM3moB. Mcnosb3oBaHMe FreHOMHOIo
pefaKTUPOBaHUA U MeTOA0B PEKOMBUHAHTHbIX JHK ana nonydyeHns ncxogHoro matepuana ana
cenexkuuu.

Mony4yeHne noaMnNaoOMAOB. BHyTpuBnaoeaa rmbpmuansauma. baAM3KopoaCcTBEHHOE CKpelwmnBaHme, Unm
MHBPUAOUHT. HepoacTBEHHOE CKpeLnBaHNE, UK ayTOPUANHT. FeTepo3unc U ero NPUYUHBI.
Mcnonb3oBaHue reteposnca B cenekuun. OTaanéHHas rubpuamsaums. NpeogoneHme becnnoams
MEXBUA0BbIX TM6pNA0B. [LOCTUMKEHUA CENEKLNN PACTEHUIA N HUBOTHbIX

3.7

O6beKTbl, UCNONb3yemble B BUOTEXHONOMUK, — KNETOYHbIE U TKAHEBbIE KYNbTYPbl, MUKPOOPraHNU3MbI, UX
XapaKTepucTuka. TpaguumMoHHaa buoTexHonorma: xneboneyeHune, Noay4eHNe KUCIOMONOYHbIX
NpoAyKToB, BUHOAeAne. MUKpobuonormyecknin cuHtes. O6beKTbl MUKPOBMONOTMYECKUX TEXHONOTUA.
MpounssoacTso 6esKa, IMUHOKUCIOT U BUTaMUHOB. MICKycCTBEHHOE OMN0A40TBOPEHUE. PEKOHCTPYKLMA
AVLLEKNETOK N KNOHMPOBAHUE KMBOTHbIX. MeToa TpaHCNNAHTaLMK A4EpP KNETOK.

XpOMOCOMHas U reHHas UHxXeHepus. VICKyCCTBEHHbIN CUHTE3 FreHa U KOHCTPYMpOBaHMe
pekombuHaHTHbIX AHK. [locTuxKeHns 1 nepcnekTUBbl XpOMOCOMHOM U FTEHHOM UHXXEHEepPUU.
MegmumHckme buoTexHoNormn. Mcnonb3oBaHMe CTBOJIOBbIX KETOK

Cucrema n MHoroo6pa31/|e OpraHn4yeckoro mmpa

4.1

Bbuonornyeckoe pasH006pa3lAe OpPraHM3mos. COBpEMEHHaﬂ Cncrema opraHmM4yeckoro mumpa. an/IHLI,MI'IbI
KJ'IaCCMd)MKaLI,MM OpraHN3mos. OcCHOBHble cucTemaTmyecKkune rpynnbl OpraHM3mMoB.

Ocob6eHHOCTU CTPOEHUA U KU3HEAEeATEIbHOCTU OAHOKNETOYHbIX OpraHM3MoB. baktepun, apxen,
OAHOK/IETOYHbIE rpnbbl, OAHOK/IETOYHbIE BOAOPOCAU, APYrMe NPOTUCTbl. KONOHWaIbHbIE OpraHM3MbI.
[BuXeHne 0AHOKNETOUYHbIX OPraHNU3MOB: aMEBonaHOe, KIyTUKOBOE, pecHUYHoe. 3almTa y
OAHOKNETOYHbIX OPraHM3MOoB. Pa3apasMMOCTb Y OHOK/IETOUHbIX OpraHU3mMoB. Takcucbl

4.2

MHOroKneTo4YHble pacTeHMs. B3anmocBA3b YacTelh MHOFOKNETOYHOIO opraHM3ma. TKaHW, opraHbl U
CMCTEMbI OPraHOB MHOTOKIETOYHOro opraHnama. OpraHMsm Kak eanHoe Lenoe. TKaHW pacteHui. Tunbl
pacTUTe/IbHbIX TKaHel: obpasoBaTebHan, MOKPOBHAs, MPOBOAALLAA, OCHOBHAA, MEXaHUYECKas.
OcobeHHOCTU CTPOEHUSA, GYHKLUMI U PACNONOKEHNA TKAHEN B OpraHax pacTeHUi

4.3

BereTaTuBHblE U reHepaTMBHbIE OPraHbl pacTeHui. PYHKUMKM OpraHoB M cucTem opraHoB. Kapkac
pacTeHunin. [1BUKEHNE MHOTOKIETOUHbIX PACTEHUIA: TPONU3MbI U HAacTMK. MornoLLeHne Boapl,
YFNIEKMCAIOTO ra3a M MMHEPAJIbHbIX BELLECTB pacTeHMAMM. [bixaHne pacteHnid. Juddy3uns rasos yepes
NOBEPXHOCTb KNETKU. TPaHCMOPTHbIE CUCTEMbI pacTeHUIA. BblaeneHne y pacteHui. 3awmTa y
MHOTOK/IETOYHbIX pacTeHui. KyTukyna. CpeactBa NacCMBHOMN M XUMMUYECKOM 3alumTbl. DUTOHUMAbI.

PasapaxknmocTb un perynauma y opraHmsmos. PasapaxKnmocTb U peryaauma y MHOMOK/IeTOYHbIX
paCTEHMVI. PocTtoBble BelLecTBa 1 UX 3HaYEHUEe

4.5

MHOroKNeTOYHbIEe }XMBOTHbIE. B3aMMOCBA3b YacTell MHOFOK/1ETOYHOIO opraHuama. TKaHu, opraHbl u
CNCTEMDbI OPraHOB MHOIOKNETOYHOIO OpraHn3ama. OpFaHM3M KaK eauHoe uenoe. flomeocrtas. TKaHu




YKMBOTHbIX M YeNoBeKa. TUMbI })KUBOTHbIX TKAHEN: anNnuTennaabHana, coeanHnTesibHaA, MmblilleYyHasn,
HepBHaA. OcobeHHoCTH CTpoeHwuA, dJYHKLLMVI 1 pacnonoxeHua TKaHel B OopraHax XMBOTHbIX N Ye/I0BEKA

4.6

OpraHbl U CUCTEMbI OPraHOB XUBOTHbIX. PYHKLMM OpraHOB U cucTem opraHos. Onopa Tena
opraHM3moB. CKeneTbl O4HOKAETOUYHbIX M MHOTOK/IETOYHbIX }KMBOTHbIX. Hapy»KHbI 1 BHYTPEHHUI
ckenet. CTpoeHue 1 TUMbl COeANHEHNA KOCTEMN.

[BUKeHne MHOTOKNETOYHbIX XMBOTHbIX. [TUTaHMe XKMBOTHbIX. [TMTaHMeE NO3BOHOYHbIX }KUBOTHbIX.
[bixaHne XnBoTHbIX. KOXXHOe abixaHue. )Ka6epHoe M NEro4yHoe gbixaHue.

[bixaH1e N03BOHOYHbIX }KUBOTHbIX. IBOIIOLLMOHHOE YC/IOXKHEHUE CTPOEHUA NETKMUX MO3BOHOUYHbIX
MBOTHBIX. [bIxaTeNbHaA cMcTema Yenoseka. MexaHn3m BEHTUAALMKN NETKUX Y NTULL U
MneKonutatrowmx. TpaHCNopT BeLLeCTB Y OpraHM3moB. TpaHCNOopT BELWECTB Y *KUBOTHbIX. KpoBeHOCHas
cMcTema u eé opraHbl. KpoBEHOCHAA cMCTeMA MNO3BOHOYHbIX *KMUBOTHbIX. Kpyrn KpoBoobpalleHus.
3BOIOLMOHHbIE YCNOXKHEHUA CTPOEHUA KPOBEHOCHOM CUCTEMbI MO3BOHOYHbIX XMBOTHbIX. BblaeneHune
Yy OpraHu3mos. BoigeneHue y *KnBoTHbIX. COKpaTUTenbHble Bakyonn. OpraHbl BbligeneHma. CBAsb
MONIOCTM TeNla C KPOBEHOCHOM M BblAENTENBHOW CUCTEMAMU. BblaeneHne y NO3BOHOUYHbIX }XMBOTHbIX.
3almTa Y MHOFOKNETOUHbIX }XUBOTHbIX. [TOKPOBbI 1 UX NPOU3BOAHbIE.

Pa3apaMMoCTb M perynsuma y opraHmamoB. PasgpaxKMMocTb Y O4HOKNETOYHbIX OPraHU3MOB.
TaKcucbl. Pa3gpaXkMMocTb U perynsauma y MHOFOK/IETOYHbIX PacTeHUI. POCTOBbIE BELLLECTBA U UX
3HaveHue.

HepsHas cuctema u pedneKkTopHan perynsaums y MHOTOK/IETOYHbIX }KMBOTHbIX. HepBHas cuctema u eé
oTAeNbl. IBOMOUNOHHOE YCNOXKHEHNE CTPOEHMA HEPBHOM CUCTEMBI Y Y KUBOTHbIX.

Pa3paboTKa anropntmoB u nporpamm ans adpdekTMBHon GyHKUMOHANbHON aHHOTALMN FEHOMOB,
TPaHCKPMNTOMOB, MPOTEOMOB, METab0/IOMOB MUKPOOPFraHN3MOB, PAaCTEHWIA, KMBOTHbBIX U YeI0OBEKA

OpraHn3m YenoBeKa 1 ero 340poBbe

5.1

OpraHbl U CUCTEMbI OpPraHoB YenoseKa. OTAesbl F0/I0BHOrO MO3ra NMO3BOHOUYHbIX XMBOTHbIX. PedneKkc u
pedneKTopHas ayra. besycnoBHble U ycnoBHble pedaeKcbl. N'ymopanbHan peryaaumsa u SHA0KPUHHAnA
cMCTeMa XUBOTHbIX U YenoBeKa. Kenesbl SHAOKPUHHOMN CUCTEMbI U UX FOPMOHBI. [leicTBMe ropMOHOB.
B3anmocBA3b HEPBHOM W 3HAOKPUHHOM cucTem. MMnoTanamo-rmnodursapHas cuctema. Pednekc u
pedneKkTopHas ayra. besycnoBHble U ycnoBHbIe pedaeKchl

5.2

3awmnTa opraHnsma ot 6bonesHeln. UMMyHHaa cnctema Yenoseka. KnetouHblit U rymopasbHbIi
UMMYHUTET. BpOXKAEHHbIN, NPUOBPETEHHDLIN cneuudUyecknini UMMyHUTET. Teopua KAOHaNbHO-
cenekTuBHoro nmmyHuteta (M.9paunx, ®.M.BepHeT, C.ToHerasa). BocnanutesnbHble OTBETbI
OpraHn3moB. Posib BPOXAEHHOIO MMMYHUTETA B PA3BUTUM CUCTEMHbIX 3a601eBaHU
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KpoBeHoCHas cuctema m eé opraHol. Cepalie, KPOBEHOCHbIE COCYAbl U KpoBb. Kpyrn KpoBoobpalueHus.
PaboTa cepaua u eé perynauus

5.4

[OpbixaHune yenoseka. Anddysna razos Yepes NOBEPXHOCTb KNETKU. [bIXxaTeNbHas CUCTEMA YeloBeKa.
[OpbixaTenbHasa NoBEePXHOCTb. Perynauma abixaHuaA. [bixaTenbHble 06BbEMBI
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MuwesapuTenbHan cuctema Yenoseka. OTAeNbl NULLEBAPUTENBHOTO TPAKTaA. M1LLeBapuTeNbHble
enesbl. BHyTPMNONOCTHOE M BHYTPUKAETOYHOE NULLEeBapeHNE

5.6

MoKkpoBbl U Mx Npon3sogHble. OpraHbl BblgeneHua. Moyukn. CTpoeHne u pyHKLMOHUpPOBaHME HedpoHa.
dunbTpaumn, cekpeuma n obpaTHoe BCacbiBaHUE KaK MexaHW3Mbl PaboTbl OPraHoB BblAeNEHUA.
O6pasoBaHMe MOYM Yy YenoBeKa

5.7

[BuKeHne yenoBeKa: mblllieyHas cuctema. CkesieTHble MbllLbl U X paboTta. CTpoeHue 1 TUnbl
coeINHEeHUs KocTel

Teopwua asontounn. Passmtmne XKnsHu Ha 3emne




6.1

dBontoUMOHHaA Teopua Y. [lapsuHa. MpeanocbiIKU BO3HUKHOBEHMA AapBUHU3MA. HKU3Hb U Hay4YHanA
aeatenbHocTb Y. JapBuHa.

OBuxylume cunbl 38oaOLMM BUAOB Mo Y. [lapBMHY (BbICOKAA MHTEHCUBHOCTb Pa3MHOMEHUA
OpraHM3MOB, Hac/neACTBeHHasA U3MEHUYMBOCTb, bopbba 3a cylecTBoBaHWE, eCTECTBEHHbIN U
NCKYCCTBEHHbI OTHOP).

OdopmneHmne cMHTETUYECKOW Teopum aBotouun (CTI). HeitTpanbHas Teopus 3BONIOLUMN.
CoBpemeHHas 3BO/IOLMOHHAA Buonorna. 3HaueHne 3B0NOLMOHHOWN Teopmm B GOPMUPOBAHMM
eCcTecTBeHHO-Hay4YHOW KapTUHbI MMpa

6.2

Monynauma Kak anemeHTapHasa eanHuLa ssoaounn. CoepeMeHHble MeToAbl OLUEHKN FreHeTUYeCKoro
pa3Hoobpasua 1 CTPYKTYpbl nonynsumii. UameHeHne reHopoHAA NONYAALUKN KaK d1eMeHTapHoe
3BOJIIOLMOHHOE fiBNeHWEe. 3aKOH reHeTU4ecKoro pasHosecua K. Xapaun, B. BainHb6epra.

dnemeHTapHble paKTopbl (ABUKYLLME CUAbI) 3BOAOLMN. MyTalMOHHbIN Npolecc. KombuHaTuBHan
N3MeHYMBOCTb. [lpend reHoB — ciyyaliHble HeHanpaB/ieHHbIe U3MEHEHWUA YacToT ansenen B
nonynaumax. 3¢dekt ocHosatensa. Murpaunun. MU3onauma nonynaumin: reorpadpuyeckan
(npocTpaHcTBEHHAA), BUoONOrMYecKas (penpoayKTuBHasn).

EcTecTBeHHbIN OTOOP — HanpasasaowWwmin dakTop 3soaoLMn. Popmbl ecTecTBEHHOro oTbopa:
OBVNKYLWMIA, CTabUNN3NPYIOLWMIA, pa3pbiBaloLWmii (An3pynTuBHbIN). Monosoli oTbop.

MpucnocobaeHHOCTb OPraHM3MOB KaK pe3ynbTaT MUKPO3BONOLMU. BO3HMKHOBEHMeE npucrnocobneHuni
y opraHuamos. Apomop@dosbl U ngmoagantaumnm. Mpumepsbl NPUCNOCOOBNEHMIA Y OPraHU3MOB.
OTHOCUTENIbHOCTb NPUCNOCOBNEHHOCTM OPraHU3MOB.

Bug, ero Kputepum u cTpykTypa. BuaoobpasosaHue Kak pesynbtaT MUKPO3BOAOLUKN. M3onsauma —
KntoueBon pakTop BuAoobpasoBaHua. MyTn 1 cnocobbl BMA006pa3oBaHMA: afonaTpuyeckoe
(reorpaguueckoe), cumnaTpuyeckoe (IKONOrnYecKkoe), K MrHOBEHHOE» (NoMnaonau3aLms,
rmbpuamnsaums). AnmMTenbHOCTb 3BONHOLMOHHbIX NPOLLECCOB.

MexaHn3mMbl GopmmMpoBaHua BMonorMyeckoro pasHoobpasms.

Ponb 3BontOUMOHHOM BMo0rNK B pa3paboTKke Hay4HbIX METOA0B COXPaHeHMUs BMopasHoobpasus.
MMKpPO3BOAOLMA U KO3BONIOLMA NAPa3nUTOB U MX xo3seB. MexaHM3Mbl OpPMUPOBAHMA YCTOMUMBOCTM K
aHTMBMOTMKaAM M cnocobbl 6opbbbl C Hel

6.3

MeToabl U3yYeHUss MaKpPO3BOOLMN. [TaNeoHTONOrMYECKME METOAbI U3YYEHUS IBOJTIOLUMN.
MepexoaHble Gopmbl U dUOrEHETUYECKME PAAbI OPraHNU3MOB.

Buoreorpapurueckme metoapl UsydeHnsa asonaounn. CpasHeHme Gaopbl U GpayHbl MaTepPUKOB U
0CTpoBOB. buoreorpaduyeckne obnactn 3emnun. BUabl-sHAEMUKN U PENUKTLI.

IMbpuroIornYeckne U cpaBHUTENbHO-MOPGHONOTMYECKUE METOAbI U3YYEHUA 3BOOUMMN. [eHeTUYeCKMue
MeXaHM3Mbl 3BO/IIOLMMU OHTOreHe3a U NoABIEHMUA 3BOHOLMOHHbIX HOBLIECTB. [OMOJIOrMYHbIE U
aHaNOorMYHble opraHbl. PyaMMmeHTapHble opraHbl U aTaBM3mbl. MoNeKyAApHO-TeHETUYECKME,
H6MOXMMMYECKME U MaTeMATUYECKME METOAbl U3YyYEeHUN IBOOLNN. TOMONOTMYHbIE FeHbI.
CoBpemeHHble MeToAbl NOCTPOEHMA PUOTEHETUYECKUX AEPEBLEB.

XPOMOCOMHbIE MyTaLMK 1 3BONIOLMA FEHOMOB.

Ob6uime 3akoHOMepHOCTK (Npasuia) asontounn. HeobpaTMMOCTb 3B0/OLMK. AJanTUBHAA paauaums.
HepaBHOMepHOCTb TEMNOB 3BOOLMUM

6.4

HayuyHble runoTesbl NPOUCXOXKAEHUA KU3HW HA 3emne. ABnoreHes 1 naHcnepmumaA. [LJoHay4Hble
NpeAcTaBAeHUA O 3aPOMKAEHMM KN3HU (KpeaumoHmn3m). M’MnoTesa NOCTOAHHOTO CaMO3aPOKAEHMS
YKU3HU N e€ onpoBepeHue onbitamu . Pegu, /1. CnannaHuaHm, J1. Mactepa. MNpouncxoxpeHne XKnu3Hn
n actpobuonorus.

OCHOBHble 3Tanbl HEOpFaHquCKOVI aBoaounn. NnaHeTapHan (FeOHOI'M‘-IeCKaFI) aBONOLUA. XMMMYECKan




3BONOUMA. ABMOTEHHbIN CUHTE3 OPraHNYECKUX BELLLECTB U3 HeopraHuyeckux. OnbiT C. Munnepa n .
KOpu. O6bpasoBaHmne nonnmepoB s moHomepos. KoauepBaTHas runoTtesa A.U. OnapuHa, runoTesa
nepsuyHoro 6ynboHa XK. XonaeinHa, reHeTndeckan runortesa . Ménnepa. Pnéosumsi (T. Yek) u
runotesa «mupa PHK» Y. Tmnbepta. DopmuposaHne membpaH 1 BOSHUKHOBEHWE NPOTOKNETKM.

Uctopua 3emnn n metoabl eé nsydyeHuma. Ickonaemble opraHMyeckmne octaTku. leoxpoHonorma u eé
meToabl. OTHOCUTEIbHAA M abCoNOTHasA reoXPOHONOrNA. FeoXpOHONOrMYecKan LWKaia: 30HbI, 3pbl,
nepuoabl, 3NOXu.

HauyanbHble 3Tanbl opraHUYeckow ssontoLmu. MNoasneHne 1 3BOAOLMA NEePBbIX KAETOK. IBoAOLMA
meTabon3ma. BosHMKHOBEHME NepBbix 3KocucTem. CoBpeMeHHbIE MUKPODOHbIE BUONAEHKM KaK aHanor
nepsbix Ha 3emne coobuiects. CTpomaTonnTbl. MPOKAPMOTbI U SYKapUOTbl.

MpoucxoxaeHne 3yKapmoT (cumbuoreHes). IBO/IOLMOHHOE NMPOUCXOMKAEHNE BUPYCOB.
MponcxoxaeHne MHOTOKNETOUYHbIX OPraHM3MOB. BOSHUKHOBEHWE OCHOBHbIX FPYMMN MHOTOKAETOUYHbIX
opraHM3mos.

OCHOBHble 3Tanbl 3BONOLUUM BbICWIMX pacTeHMn. OcHOBHble apomopd0o3bl pacTeHUI. Bbixoa, pacTeHUi
Ha cywy. NosBneHWe CNOPOBbIX PAacTEHMI U 3aBOEBAHME MMM CyIN. CeMeHHble pacTeHus.
MponcxoxaeHne LBETKOBbIX PACTEHUMN.

OCHOBHbl€ 3Tanbl 3BOOLUM }KUBOTHOFO Mnpa. OCHOBHblE apoMOpPdO3bl XKUBOTHbIX. BeHacKaa dayHa.
Kem6pMINCKMnin B3pbiB — MOAB/IEHNE COBPEMEHHbIX TUMOB. [lepBble XOpA0Bble UBOTHbIE. MU3Hb B BOAE.
B0NOLMA NO3BOHOYHbIX. MpoucxoxaeHme ampunbuii n penTuanin. NMpoucxoxKaeHne MAeKoNUTatoLWMX
“ NTu,. NpUHUMN KAtoyeBoro apomopdosa. OceoeHMe 6eCno3BOHOYHbIMMU U MO3BOHOYHbIMM
UBOTHBIMMW CYLLN.

Pa3BuTME *KM3HM Ha 3em/ie Mo 3pam U NepMogam: apxei, NpoTepo3omn, Naneo3oil, Me3o3on, KakHO30M.
O6wWan xapaKTepMUCTUKA KAMMATA M Fe0N0rMYeCcKmX NpoLeccos. MossaeHMe U pacuBeT XapaKTepPHbIX
opraHn3moB. YrneobpasoBaHue: ero yc/iioB1a 1 BAMAHME Ha ra3oBblil cocTaB aTMmocdepbl.

MaccoBble BbIMUPAHUA — S3KONOTMYECKME KPU3UCLI NpoLwwnoro. MpuumHbl U CNeacTBUA MACCOBbIX
BbIMUPaHWIA. COBPEMEHHbIN 3KONIOrMYECKUIA KPU3UC, ero 0COBEHHOCTH

6.5

Paspgenbl M 3ag34m aHTponosornm. Metoabl aHTponosiornn. CTaHOB/IeHUE NpeACTaBAEHUN O
NpoUCXoXaeHUn YenoBeka. CoBpeMeHHble HayyHble TEOPUMN.

CxoA,cTBO YeNoBeKa C XMBOTHbIMU. CUCTEMaTMUYECKOe NOMI0XKEHMe YenoBeKa. CBNnaeTenbCTBa CXOACTBA
yesioBeKa C XXUBOTHbIMU: CpaBHVITel'IbHO-N\Opd)OﬂOI'VI‘-IECKI/Ie, 3M6pmonormquKme, d)VI3VIOI'IOI'O-
6MOXMMMH€CKM€, noseaeH4yeckme. OTAMYMA YeNOBEKA OT XKUBOTHbIX. MpamoxoxaeHne n KOMnaekc
CBA3AHHbIX C HUM NPM3HAKOB. Pa3BmnTnE ro0BHOrO Mo3ra u BTOpOl‘/JI CUTHa/IbHOM CUCTEMBI.

Oeuskywme cunbl (paKTopbl) aHTponoreHesa: 6Monormyeckme, coumanbHble. COOTHOLEHME
BUoNornYecKmx 1 coumanbHbix GakTOpPOB B aHTponoreHese.

OCHOBHbIE CTaauKN aHTponoreHesa. ABCTPANIONUTEKM — ABYHOIME NpeaKmn Atogei. YenoBeKk ymenoii,
nepBble U3roTOBAEHMA OPYAMI TpyAa. YenoBeK NPAMOXOAALLNI U NEePBbI BbIXOA N0OAEN 33 Npeaensl
Adpukun. Yenosek reitaensbeprckmii — obWwmMii Npefok HeaHAEePTaNbCKOTO YeNOBEKA U YeNOBEKA
pasymHoro. Yenosek HeaHAEPTANIbCKUI KaK BUA NIOLEN XON04HOMO KNMMmaTa. Yenosek pasymHbli
COBPEMEHHOrO TMMa, AeHNUCOBCKUI YeN0BEK, OCBOEHUE KOHTUHEHTOB 3a Npeaenamn Appuku.

JBO/IIOLMA COBPEMEHHOTO YeioBeKa. EcTecTBeHHbI 0T6OP B NONyAAUMAX YesoBeKa. MyTaLMOHHbIN
npouecc 1 noanmopdusm. MonynaunoHHbIe BOHbI, Apeid reHoB, Murpauma n «3pdeKT ocHoBaTenA»
B NONYAALMAX COBPEMEHHOIO YeioBeKa.

Yenoseuyeckue pacbl. NoHATHE 0 pace. bonblume pacbl: eBponeonaHas (espasuiickan), aBcTpano-
HerpouaHan (3kBaTopuanbHas), MOHIrononaHas (asmaTcko-amepuKaHcKan). Bpems v nyTm pacceneHus
yesioBeKa no nnaHete. EAMHCTBO YesoBeyecknx pac. HayyHasa HeCoCTOATEIbHOCTb pacn3ma.
Mprcnocob1eHHOCTb YeN0BEKA K Pa3HbIM YCN0BUAM OKpPYsKatoLel cpeapl. BanaHue reorpadpuyeckoit




cpeabl U apenda reHoB Ha MOPPONOTUI0 U PU3MONOTUIO YesIOBEKA

JKocmcTemMbl U npucywme nm 3aKOHOMepPHOCTU

7.1

Paspenbl 1 3ag8a4m skonornm. CeA3b 3KOAOTMMK C APYTUMUN HAYyKamu.

MeTopabl 3Kosornu. Monesble HabAOAEHMA. DKCNEPUMEHTbLI B SKOJIOTUN: NPUPOAHbIE U TabopaTopHbIe.
MogaennpoBaHue B 3KoN0rMN. MOHUTOPUHT OKPY»KaIOLWLEN Cpeabl: TOKa/bHbIN, PErMOHaNbHbIN U
rnobanbHbIN

7.2

JKonornyeckme GakTopbl U 3aKOHOMEPHOCTU UX aeicTBuA. Knaccudumkauma sKonornyecknx GpakTopos:
abunoTtnyeckune, buotnyeckune, aHTponoreHHble. O6LLME 3aKOHOMEPHOCTU AEUCTBUA IKONOFUYECKMX
dakTopos. Mpasuno mmHumyma (K. LWnpeHrens, HO. Inbux). TonepaHTHOCTb. IBPUBUOHTHbIE U
CTEHOBWOHTHbIE OPraHU3MbI.

AbuoTunyeckune pakTopbl. CBET KaK 3KoNornyeckuin daktop. [eincreme pasHbixX y4acTKOB COTHEYHOIO
CNeKTpa Ha OpraHmn3mbl. IKONOTUYECKME FPYNMbl PACTEHUIA U XUBOTHbIX MO OTHOLLEHMIO K CBETY.
CurHanbHas ponb ceeta. dotoneprmoamsm.

TemnepaTtypa KaK akonormdeckuin paktop. [lencrtene Temnepatypbl Ha OpraHnsambl. MONKMNOTEPMHble
M TOMOMOTEPMHbIE OPraHM3Mbl. IBPUTEPMHbBIE U CTEHOTEPMHbIE OPraHU3MbI.

BnasKHOCTb KaK aKosorMyeckmii paktop. MNpucnocobaeHmsa pacTeHuni K noaaepRaHuo BOLHOMO
6anaHca. Knaccudumkauma pacteHnit no oTHoOLWeEHUIO K Boge. MNpucnocobaeHunsa *KUBOTHbIX K
N3MEHEHUIO BOLHOIO pexuma.

Cpepapbl 06UTaHMA OpraHM3MOB: BOAHaA, Ha3eMHO-BO3A4YLIHasA, NOYBEHHanA, MMybUHHaA NoAnoYBeHHan,
BHyTpMOpraHnsmeHHas. PU3MKO-XMmmYeckme ocobeHHOCTU cpes 0bUTaHNA OpraHn3mos.
MpucnocobeHnsa opraHM3MOB K KU3HW B Pa3HbIX cpesax.

brnonornyeckne PUTMBbI. BHewHne u BHYTPEHHWE PUTMBbI. CyTOl-IHbIe N rognvHble PpUTMbI.
anCI’IOCOGJ’IEHHOCTb OpPraHN3mMoB K CE30HHbIM USMEHEHNAM ycnoamﬁ KU3HU.

*KU3HeHHble GopMbl OpraHM3moB. MoHATHE O KU3HEHHOW popme. HrU3HeHHble GOPMbl PacTEHUI:
OepeBbsA, KYCTAaPHUKU, KYCTaPHUYKKU, MHOTONIETHUE TPaBbl, 04HONETHME TPaBbl. KU3HeHHble GopMbl
YKMBOTHBIX: TMAPOBUOHTbI, re06UOHTbI, a3P06NOHTLI. OCOBEHHOCTUN CTPOEHUS N 06Pa3a KU3HM.

BuoTuyeckune dpaktTopbl. Buabl 6UOTUUYECKMX B3aMMOAENCTBUIA: KOHKYPEHLMA, XULLHUYECTBO, CUMBMO3 U
ero ¢opmbl. Mapasntuam, Koonepauma, MyTyanansm, KOMMeHcann3m (KBapTUPaHTCTBO,
HaxnebHuyecTBo). HeTpoduueckue B3ammoaeiicTema (Tonmueckne, popuueckme, pabpuueckue).
3HauyeHne BUOTMYECKMX B3aUMOAENCTBUI ANA CYLLeCTBOBaHMA OPraHM3MoB B cpeae obutaHuma.
MPUHLMMN KOHKYPEHTHOrO UCKNOYEHNA

7.3

JKoslIorMYecKkne xapakTepucTnkmn nonynsaumu. Monynauma Kak buonormyeckas cucrema. Posb
Heo4HOPOLAHOCTU cpeabl, PUsnyeckmx bapbepos U ocobeHHocTel bronormm BMAoB B popMnpPOBaHNM
NPOCTPAHCTBEHHOM CTPYKTYPbI Nonyaaumnin. OCHOBHbIE NOKa3aTe M NONyAALUUN: YNCAEHHOCTD,
MNIOTHOCTb, BO3PACTHAA U NOM0BAsA CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTD,
MUrpaLms.

JKoNorMyeckan CTpyKTypa nonyaauuun. OueHka YNCAEHHOCTU NONYAALMU. JMHAMKUKA NONYAAUNK U eé
perynauua. buotnyeckunit noteHuman nonyaauum. MogennmposaHue gMHaMUKK nonyaaummn. Kpusble
POCTA YUC/IE@HHOCTM nonyaaunn. Kpmeble BbIXKMBAHWA. Perynauma YucIeHHOCTM NOoNyaaunii: poib
$aKTOPOB, 3aBUCALLMX U HE 3aBUCALLMX OT NIOTHOCTU. IKONOrMYECKue cTpaTernmn Buaos (r- n K-
cTpaTterum).

MoHsAThe 06 3KoNornyeckon Huwe Bmaa. MectoobutaHme. MHoromepHaa Mofe/ib 3KOI0rMYECKoM
HUWK O3K.U. XaTuynHcoHa. Pazamepbl 3KONOTMUYECKOM HULWK. MoTeHUManbHasA U peann3oBaHHas HULLK.

Bua Kak cuctema I'IOI'IYI'IFILI,VIIZ. Apeanbl BUA0B. Buabl N UX }U3HEHHbIE CTpaTernu. 3aKOHOMepHOCTM
noseageHnA n MVIFpaLI,VIl\/‘I KMBOTHbIX. BUONOrMYECKMe NHBA3NM YyXKEePOaHbIX BUAOB




7.4

CoobuecTBa opraHM3moB. brMoLeHo3 1 ero cTpykTypa. CBA3M Mexay opraHn3mamu B 6roLeHose.
JKocucTeMa Kak oTKpbITaa cuctema (A.Jx. TeHcan). PyHKUMOHaNbHbIe 610KM OpraHM3mMoB B
3KOCUCTEME: MPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbl. Tpoduryeckme yposHU. Tpoduryeckme uenm u
cetTn. AbnoTtuuyeckune 610KkKM skocmcTeM. MoUBbI U UAbI B 3KOCUCTEMaX. KpyroBopoT BeLLLecTB U MOTOK
3HEeprum B aKocucTeme.

OcHoBHble NoKa3aTeiM 3KocuMcTeMbl. BMoMacca 1 NPoAyKUMA. IKONOrMYecKMe NMpamMmmabl ymcen,
6romaccbl 1 sHeprum.

Hanpas/ieHHble 3aKOHOMEpPHbIe CMeHbl COOBLLECTB — cyKLeccum. MepBuyHble N BTOPUYHbIE CYKLLECCMM
N UX NPUYNHBI. AHTPONOreHHble BO3AENCTBMA Ha CcyKueccun. KanmakcHoe coobluecTso.
BropasHoobpasue 1 NoaHOTa KPYroBopoTa BelLecTs — 0CHOBA YCTONYMBOCTUN COOBLLECTB.

MpupoagHbie sKocMcTeMbl. AHTPOMOreHHbIe 3KOCUCTEMBI. Arposkocuctema. ArpoueHos. Pasanuua
MeXKAy aHTPOMOreHHbIMM U MPUPOAHBIMU SKOCUCTEMAMM.

Ypb60o3kocuctembl. OCHOBHbIE KOMMOHEHTbI ypb0o3aKkocucTem. Fopoackas daopa u dayHa.
CuHaHTponM3auma ropoackoi dayHbl. Buonornyeckoe 1 xo3aMCTBEHHOE 3HaYEeHNE arPoO3KOCUCTEM U
ypb0o3KkocucTem. 3aKOHOMEPHOCTU GOPMUPOBAHNA OCHOBHBIX B3aMMOENCTBUIA OPraHM3MOB B
aKOCHUCTEMAX.

MepeHOC aHepPrnmn n BeLecTs MeXxXay CMeXHbIMU SKOCUCTEMaMM. YcTonumsocTb OpraHM3mos,
I'IOI'IVJ'IFILI,VIﬁ M SKOCUCTEM B YCNOBUAX €CTECTBEHHbLIX M aHTPOMOrNreHHbIX BO3,£I,el‘/JICTBMi/II

7.5

Buocdepa — obuennaHeTapHaa 060104Ka 3eMnu, rae cywecTByeT UM CyLLEeCTBOBAA KMU3Hb. YyeHue
B.N. BepHaackoro o 6uocdepe. Obnactn buocdepnbl 1 eé coctas. Kusoe Belectso buochepsl U ero
dYHKUMK.

3aKOHOMEpPHOCTM cyLecTBoBaHMNA buocdepobl. OcobeHHOCTM Brocdepbl Kak r1o0baabHOM 3KOCUCTEMBI.

[dnHammnuyeckoe paBHoBecHe B buochepe. KpyroBopoTbl BeLWECTB M BMOreoXxMmmuyeckmne LMKbl
(yrnepoga, asota). PUTMUYHOCTL ABNEHUI B BUochepe.

30HanbHocTb 6Mocdepsbl. MoHATME 0 6MoMe. OCHOBHbIE BUOMbI CyLWW: TYHAPA, XBOMHbIE neca,
CMELLAHHbIE U LUMPOKONUCTBEHHbIE /1IeCa, CTEMM, CaBaHHbI, NYCTbIHW, TPOMUYECKUE N1eca, BbICOKOropbA.
Knvmart, pacTuTeNbHbIN U 3KUBOTHbIN MUP BUOMOB CyLUK.

CTPYKTYpa 1 QYHKLMA }KMBbIX CUCTEM, OLLEHKA UX PECYPCHOTO NoTeHumnana n bnochepHbix GyHKLMIA

7.6

JKoNOrMYeckne KpManchbl M UX NpuUYMHbI. Bosaeicteune yenoseka Ha buochepy. 3arpasHeHune
BO3AyLWHOM cpeabl. OxpaHa BO3Ayxa. 3arpasHeHMe BoAHOM cpeabl. OxpaHa BOAHbIX Pecypcos.
PaspylweHue noysbl. OxpaHa NOYBEHHbIX pecypcoB. M3meHeHWe KaMmara.

AHTpPOMNOreHHOEe BO3AENCTBME HA PACTUTE/IbHbIN U }KUBOTHbIM MUP. OXpaHa pacTUTENbHOIO U
MBOTHOIro Mmmpa. OCHOBHbIE NPUHLMMbI OXPaHbl Npupoapbl. KpacHble KHUK. Ocobo oxpaHsemble
npupoaHble Tepputopmm (OOMT). BoTaHWYecKkue cagbl U 30010TUYECKMUE NAPKN.

OcHOBHble npuHUUNDbI yCTOﬁ‘-IVIBOFO pPa3snTUA YenoseyecTtsa 1 npmpoabl. PaumoHanbHoe
npupoaono/sibsoBaHMe U CoxpaHeHue 6ronormyeckoro pa3Hoo6pa3Mﬂ 3emnun




YYEBHO-METOJMNYECKOE OBECIMEYEHWNE OBEPA3OBATE/IbHOIO MPOLECCA

OBA3ATE/IbHbIE YHEBEHbIE MATEPUA/TbI A1A YHEHUKA

METOAWNYECKWUE MATEPUAJIbI ONA YYUTENA

UMPPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCblI CETU MUHTEPHET



