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MHOACHHUTEJIbHASA 3AIIMCKA

Mporpamma no yye6HoMy npeamety "Buonorus” (ganee - 6uonorunsa) Ha
YPOBHe cpefHero obuiero obpasoBaHusi pa3paboTaHa Ha ocHoBe PefepasibHOro
3aKOoHa 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuKN B Poccuiickoin depepaumm,
®roC COO, KoHuenuuu npernofaeaHua y4yebHOro npegmeTta «buonorns» u
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil Mporpammbl BOCMUTaHWS.

YuebHblin npeamMeT «buonorusa» yrny6néHHoro ypoBHs usydeHuma (10-11
Kfaccbl) SBNSAETCH OAHWM M3 KOMMOHEHTOB NpPeAMETHON 06/1acTu «ECTeCTBEHHO-
HayuHble npegmeTbl». CornacHo nonoxeHnam @eroc COO npoguibHble
y4yebHble NpeAMeTbl, U3yvyaeMble Ha Yrny6n8HHOM YPOBHe, ABMSKOTCA CNOCOO0M
anddepeHumaymm  0byvyeHMss Ha YpPOBHe CpedHero obuiero obpasoBaHMs U
Npu3BaHbl 06ecneynTb NPEeeMCTBEHHOCTb MeXAYy OCHOBHbIM O0OLMM, CpefHUM
06LWMM, cpeaHUM MPOMecCcoHa/IbHbIM M BbICLUMM 06pa3oBaHVeM. B To Xe Bpems
KaKObIA M3 3TUX YYebHbIX NpeaMeToB [A0/DKeH ObiTb OpPUEHTMpPOBaH Ha
MPUOPUTETHOE peLLeHne 0bpa3oBaTe/lbHbIX, BOCMUTATE/IbHLIX W Pa3BUBAROLLIMX
3afja4, CBA3aHHbLIX C MpoopreHTaUMen 0ByYatoWMXCa U CTUMYINPOBAHWEM
NHTepeca K KOHKPETHOW 0611acTV Hay4yHOro 3HaHWs, CBA3AHHOro C 6MONoruen,
MeNLMHON, 3KONOT e, NCUXONOTNed, CNOPTOM WU BOEHHbLIM [€/10M.

Mporpamma no ydebHomy npeamety “bBuonorvsa™ gaét npeacraBfeHne o
Luenn n 3agadax M3ydeHus ydebHoro npeameta «buonorms» Ha yrny6néHHOM
YPOBHe, onpefenset obs3arenibHoe (MHBapMaHTHOE) NpeAMETHOE CoaepyKaHue, ero
CTPYKTYpMpOBaHMe MO pasfjenaMm v Temam, pacrpefesieHne Mo  Knaccam,
PEKOMEHYeT MOC/ef0BaTe/IbHOCTb M3Y4YeHMsi Yy4eOHOro martepuasa C Y4YETOoMm
MeXNpPeaMETHbIX W BHYTPUMNPEAMETHbIX CBA3ei, NIOTMKM y4yebHOro npolecca,
BO3PaCTHbIX 0COGeHHOCTeM obydatowmxcda. B nporpamme no  6uonoruu
peann3oBaH MNPUHUMN MNPEEMCTBEHHOCTU C M3y4YeHWeM OMONOrMU Ha YPOBHE
OCHOBHOIo  06Llero obpas3oBaHusA, Onarogaps 4Yemy MpoOCMaTpUBaeTCs
Hanpas/fIeHHOCTb Ha  Mocnefytowiee  pasBUTME  BMOMNOTMYECKMX  3HAHWIA,
OPUEHTMPOBAHHbLIX Ha (OPMUPOBaHME eCTECTBEHHO-HAy4YHOro MUPOBO33PEHNS,
3KO/IOTMYECKOr0 MbILLNEHWS, NPeACTaBNeHniA 0 3[0p0BOM 006pase >KU3HKW, Ha
BOCNUTaHME O6EpPEXXHOro OTHOLLEHWA K OKpYXKatolein npupogHoin cpepe. B
nporpamMme Mo 6GMOIOTMN TakXKe MoKasaHbl BO3MOXHOCTM Y4YeOHOro npegmeTa
«bronorna» B peanusauumn TpeboBaHuin PrOC COO K nnaHUpyembiM
NMYHOCTHbIM, MeTanpeaMeTHbIM W MpPeAMETHbIM pe3y/ibTataMm 06yyeHUs U B
(hOpMMPOBaHMM  OCHOBHbIX BWAOB Y4eOHO-MO3HaBaTe/IbHON  [AeATeNlbHOCTU
0byyaloLmMxca Mo OCBOEHWUIO CoAepXKaHWsi BGMOMorMyeckoro 06pasoBaHMsA Ha
YPOBHE CpeAHero o6LLero o6pasoBaHus.

YuebHblin npeameT «bronorus» Ha ypoBHe CpedHero obuiero o6pasoBaHuUs
3aBepluiaeT 6uonornyeckoe o06pasoBaHMe B LIKONe WM OPWEHTMPOBAH Ha



paclMpeHne 1 yrnyonieHne 3HaHUM 06yyaroWwmnXca O XXMBOW NPUPOAE, OCHOBAX
MONEKYNIAPHOM N KNETOYHOM Guonorumn, amepuonormm v 6uonorum pasBuUTUS,
reHeTVKW, CeNleKunmn, GMOTEXHOOMNI, 3BOIFOLMOHHOTO YHEHNSA 1 3KONIOTUN.

N3yyeHne yyebHoro npeameTa «buonormsi» Ha yrny6reHHOM YpPOBHe
OPWEHTUPOBAHO Ha MOArOTOBKY O0OYy4arlolMXCa K MNOocneayroLlemy MonyyYeHuto
buonornyeckoro  obpasoBaHMsi B BYy3aX WM OpraHusauusax — CpefaHero
npoeccnoHanbHOro obpasosaHusi. OCHOBY ero Cofep>kaHns COCTaB/seT cucTema
OMONOTUYECKMUX  3HAHWWA,  MOMYYEHHbIX NPU  U3YyYeHMU  O6yuvatoLLMMUCA
COOTBETCTBYIOLLMX CMCTEMATUYECKMX pa3fenioB 61oorMm Ha ypoBHe OCHOBHOIO
obulero obpasosaHusa, B 10-11 kniaccax 3TV 3HaHWA MOMyYarT pasBuTMe. Tak,
pacluvpeHbl 1 yrnybneHbl GMOMOTMYECKUe 3HaHWUS O PacTeHUAX, >XMBOTHbIX,
rpnbax, 6akTepusix, OpraHuM3Me 4esioBeka, OOLMX 3aKOHOMEPHOCTAX >KU3HMU,
AOMONMHUTENBHO BK/IHOUYEHbI BUMOMIOrMYeCcKne CBeleHNsA NPUKIaAHOro 1 NOMCKOBOIO
XapaKkTepa, KOTOpble MOXHO MCMO/b30BaTb KaK OPWMEHTMPbLI AN1A MOC/ieaytowero
Bblbopa npodeccun. Bo3moXHa Takke WHTerpauyusi GMonorMyecKnx 3HaHUn C
COOTBETCTBYIOLWMMN 3HAHUAMMU, MONYUYEHHbIMW 00y4YatoWMMMNCA MPU N3YUYeHUN
(hU3MKK, XUMUK, reorpaun N maTeMaTUKN.

CTpyKTypa nporpammbl Mo Yy4debHOMYy npeameTy “Buonorns” otpaxaet
CUCTEMHO-YPOBHEBBIA W 3BO/MOLMOHHBIA  MOAXOAbl K WU3YYEHW0 6uonoruu.
CornacHo um, n3y4aroTcs CBOMNCTBA N 3aKOHOMEPHOCTM, XapaKTepHble A8 XKMUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHun3sauumn, 3BONHOLUN OPraHNYeckoro Mvupa Ha 3emse,
COXpaHeHMs OWMONOrMYecKOro pasHoobpasnsa nnaHetol. Tak, B 10 Knacce
N3y4yatoTCa OCHOBbI MONEKYNSPHOMN W KNETOYHOM 6Guonorun, amoépuonornm u
6MOoNorMn PasBUTUSA, FTEHETUKN U CENeKuun, GUOTEXHONOTMU U CUHTETMYECKON
oronornn, akTyam3npyroTCca 3HaHWS 00y4YatoLMXCA NO 60TaHMKe, 30071071,
aHaTomMun, uanonornn denoseka. B 11 Knacce wm3yyaroTcs 3BO/HOLMOHHOE
yUYeHue, OCHOBbI 3KO/IOTUN 1 YUYeHue 0 buocdepe.

YuebHblin  npegMeT  «buonormsi»  npu3BaH  06ecneynMTb  OCBOEHME
06yyvatoLLMMmMCs BUONOrNYECKMNX TEOPUIA N 3aKOHOB, MAEW, MPUHLAMNOB U Npasuil,
NeXallmx B OCHOBe COBPEMEHHOM eCTECTBEHHO-HaYy4YHON KapTUHbI M1Pa, 3HaHWI 0
CTPOEHMMN, MHOroobpasMm U OCOBEHHOCTSAX KIETKW, OpraHvama, Monynauuu,
OMOLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYYHbIX OAOCTVKEHWUAX, COBPEMEHHbIX
nccnefoBaHNAX B 61MON0OrMK, NPUKIaAHbIX acrnekTax 61uonornyeckmx 3HaHun. Jns
pasBUTUS M MOAAEPXaHUA MHTepeca 00y4aroLMxXcs K OMONMorMn Hapsigy co
3HaYMTeNIbHbIM 0OBLEMOM TEOPETMYECKOro MaTepuasa B COAepXXaHUM Nporpammb
Nno 6ronorMn NPesycMOTPeHO 3HAKOMCTBO C MCTOPWEN CTaHOB/IEHUS U Pa3BUTUA
TOW WM WHOMN 06/1acT 6MONOrMK, BKNALOM OTEYECTBEHHbIX M 3apyOeXHbIX
YUYEHbIX B PELLEHNE BAXXHENLLNX BUONOTrMYECKUX M 3KOTOMMYECKUX MPoo6em.



Llenb n3yyeHns yyebHoro npeameta «bnonorns» Ha yrny6n1éHHOM YpoBHe —
OBNafieHne  obyyvaloWwMMmnca  3HaHUAMKU O CTPYKTYPHO-(DYHKLUMOHa/IbHOM
OpraHu3auum >KUBbIX CUCTEM pPa3HOro0 paHra W MpuobpeTeHne YMeHUN
MCNONb30BaTh 3TU 3HaHWA B (DOPMUPOBAHUN MHTepeca K onpefenéHHON 061acTu
MPOMecCUOHaNbHON [AeATeNIbHOCTW, CBA3aHHOW C OWMONOrMein, unm K BblGopy
y4eOHOro 3aBefieHns ANA NPOAC/HKEHNS BMONOrMYeCKOro 06pa3oBaHus.

JoCTKeHne uUenM  n3ydeHus y4debHoro npeameta «buonorus»  Ha
yrny6néHHOM ypoBHe 06ecrneynBaeTCsa peLleHneM CreayroLmx 3aaay:

OCBOEHMWe 06y4YatoLMMNCA CUCTEMbI BUOTOTNYECKNX 3HAHWIA: 06 OCHOBHbIX
OMONOrMYECKMX TEOPUAX, KOHLEMUUAX, rmnoTesax, 3aKoHaX, 3aKOHOMEPHOCTSAX U
npasuiax, COCTaBNAIOLLMX COBPEMEHHYIO eCTECTBEHHO-HaYYHYI0 KapTUHY MUpa; 0
CTPOEHMUN, MHOroobpasum u OCOBEHHOCTAX OMONIOTUYECKUX CcuUcTeM (K/eTKa,
opraHu3m, nonynsauus, sua, 6uoreoueHos, brocgepa); 0 BblAALWMNXCA OTKPbITUAX
1 COBPEMEHHbIX UCCNef0BaHUAX B BUonoruu;

O3HaKOM/IeHMe 00y4yaloWwmnxcs C MeTodaMu MO3HAHWUA >KUBOW MNPUPOAbI:
nccnefoBaTeNlbCKUMM  MeTofaMu  BMONOrMYecKMX HayK  (MOJIEKYNISIPHON 1
KNeTOYHOW 6uonornn, 3mbpuonorMm u OUONOTMM  PasBUTUS, TEHETUKN W
cenekumn, OMOTEXHONOMMM W CUHTETUYECKOWM OMOMornM, NaseoHTONornu,
3KONorMm);  MeTofamm  CamMOCTOSITENIbHOrO  MPOBefEeHUs  GUONOTNYECKNX
nuccnefoBaHu B nabopatopum M B npupoge (HabnwogeHwe, U3MepeHue,
3KCNEePUMEHT, MOAE/IMPOBaHNe);

OBNafieHVe 06yYaloWMMUCS  YMEHWAMMW:  CaMOCTOATE/IbBHO  HaXOAMTb,
aHaM3MpoBaTb M MCMOMb30BaTb OGMOMOMMYECKYHO MH(hOpPMaLMIO; NOMb30BaTLCA
6GMONOTMYECKON TEPMUHONOIMEN U CMMBOJSIMKON; YCTaHaBNMBaTb CBSA3b MeXAy
pasBuTMEM BMOMIOTUN U COUMAIbHO-3KOHOMUYECKUMIW U 3KOJIOTMYECKUMM
npobsemMamMn 4YenoBeyecTBa; OLEHMBATb MOCNEACTBUA CBOEW [eATe/IbHOCTM MO
OTHOLUEHMNIO K OKpY)KaroLlel MpupoaHON cpefe, COOGCTBEHHOMY 3[0POBbH U
3[0POBbLI0  OKpY)XKaloWmX filoger; 060CHOBbIBaTb UM cobnogaTb  Mepbl
NPOMNAKTUKN MHPEKLUMNOHHBLIX 3ab60neBaHWIA, NpaBuia noBedeHUs B Npupoge v
obecreyeHns 6e30MacHOCTN COOCTBEHHOW >XM3HEAEATeNIbHOCTM B Ype3BblyaliHbIX
CUTyaumsax MpUPOAHOrO W TEXHONeHHOro  XapakTepa, XapaKTepu30oBaTb
COBPEMEHHbIe Hay4Hble OTKPbITUA B 06/1aCTK Grooruu;

pasBuTME Y 00YYarOLLUMXCA UHTENNEKTYaIbHbIX Y TBOPYECKMX CNOCOBHOCTEN
B Mpouecce 3HAKOMCTBA C BblJAKOLWMMMUCS OTKPbITUAMU W COBPEMEHHLIMU
NCCnefoBaHNAMM B OGMOMOTUK, pellaeMbiMK eto  npobiemMamu, METOLO/IOTNEN
OMON0rNyYecKoro nccnefoBaHuns, npoBefeHNns 3KCNepPUMEHTa/IbHbIX
nccnefoBaHnm, peLleHns 6UoNornyecknX 3agay, MoLenMpoBaHnsa G1oIOrMYECKMX
06BEKTOB U MPOLECCOB;



BOCMUTaHKE Yy 06yyatoLLMXCA LLeHHOCTHOrO OTHOLLUEHMS K YXMBOW NPUPOje B
LIe/IOM U K OTAe/IbHbIM €€ 00beKTam W1 ABIEHMSAM; (DOPMUPOBaHME 3KOM0rMYECKON,
reHeTMYeCKOM TrpamMOTHOCTKW, 00LWei KynbTypbl MOBEAEeHVUS B NPUPOAE;
NHTerpauum ecTeCTBEHHO-HayYHbIX 3HaHWIA;

npuobpeTeHre  0Oy4YalOWMMNCA  KOMMETEHTHOCTM B pauuOHa/IbHOM
MpUpPoLONob30BaHUN (COBMOAEHNe MNpaBua MOBEAEHUA B MPUPOLE, OXpaHbl
BWOB, 3KOCUCTEM, GUOCHepPbI), COXPaHEHNN COOCTBEHHOIO 3/10P0BbS U 3[40POBbA
OKpyXawowmx  nogen  (cobniogeHns  Mep  NPoUNaKTUKL - 3ab0seBaHNN,
obecrieyeHne 6e30MaCHOCTU >KMU3HEAEATENbHOCTM B Upe3BblyaliHbIX CUTYaLMsX
MPUPOLHOTO W  TEXHOTEHHOr0  XapakTepa) Ha OCHOBE  WCMO/Ib30BaHUA
OMONOrMYECKMX 3HAHWNIA Y YMEHWIA B MOBCEAHEBHOM XN3HN,

co3faHMe  YCNoBMMA AN OCO3HAHHOrO  Bblbopa  O6yuvatoLMMMUCA
NHANBUAYa/IbHOM 06pasoBate/ibHOW TpaekTopun, CNoco6CTBYHOLLENA
nocnegyroLleMy npodeccMoHaibHOMY CaMOOMNpPeaeieHNto, B COOTBETCTBUM C
NHAVBUAYA/TbHBIMW UHTEPEecaMM 1 MOTPEBHOCTAMM pervoHa.

O6ulee YMCIO YacoB, OTBEAEHHbIX Ha M3y4YeHne 6Monornm Ha yriybneHHOM
YPOBHE cpeAHero obuiero obpasosaHus, coctasnseT 204 vaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Heento).

OT60p OpraHM3auMoHHbIX (hopM, METOAOB M CPeacTB 00ydeHUs GMOMOrm
OCYLLECTB/IAETCA C YYETOM CreyninuKn ero cogepXkaHus M HanpaeneHHOCTU Ha
MPOAO/MHKEHNE  OMOMOrMYecKoro o6pasoBaHMs B OpraHuM3aumax CpefHero
NpodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

Ob6sa3aTe/IbHbIM YCN0BMEM MPU 06yYeHUN G1onornm Ha yrny6néHHOM YpOBHE
ABNSAETCA MPOBeAeHMe NabopaTopHbIX U MPaKTUYecKMx paboT. Takxke ydyacTue
06yyatoLLMXCA B BbIMOMHEHUN NPOEKTHbLIX M y4YebHO-MCCeoBaTeIbCKUX paboT,
TemaTMka KOTOpbIX OMNpedensieTcd  yynTeseM Ha OCHOBE  WMEOLLMXCH
MaTepnasibHO-TEXHUYECKMX PECYPCOB N MECTHbLIX MPUPOAHbIX YC/TOBUIA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

CopepxaHve nporpammbl, BblgefIeHHOe kypcusom, He BXOAUT B MPOBEPKY
rocyiapcTBeHHolu ntorosoi attectauum (FNA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHasa 6nonorua — KoMriaekcHas Hayka. KpaTtkasa uctopus passutus
ovonorun.  buonornyeckme  Haykm M M3yyaeMble UMK MPOG/IEMBI.
dyHOamMeHTaNbHbIE, MPUKNaAHbIe W MOWCKOBble Hay4yHble WCCNef0oBaHUS B
Guonorun.

3HaueHne 6monormm B (HOPMUPOBAHUN COBPEMEHHOW €CTeCTBEHHO-HaY4YHOM
KapTuUHbl Mupa. lMpodeccum, cBs3aHHble C Guonorveir. 3HadeHwe 6uonornni B
NPaKTUYeCKOW [esATeNlbHOCTU  YesloBeKa: MeauUMHe, CeNbCKOM  XO3ACTBE,
MPOMbILLIEHHOCTW, OXpaHe NPUPOLbI.

JlemoHcTpanuu

MopTpeTbl: ApuctoTtens, TeodpacT, K. JIuHHel, XK. b. Jlamapk, Y. [apsuH,
Y. l'apseit, I'. MeHgens, B. V. BepHagckuia, W. T1. Maenos, V. . MeuHukos, H.
. Basunos, H. B. TumodeeB-PecoBckuid, K. YoTcoH, @. Kpuk, . K. benses.

Tabnuubl 1 cxembl: «CBA3b GMoOTUN C ApYruMy Haykamu», «Cucrema
BMONOrNYECKMX HayK».

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

YKuBble CUCTeMbl Kak npeameT u3yyeHus 6uonornn. CBOWMCTBA KMBbLIX
CUCTEM: eAMHCTBO XMMMWYECKOro coctaBa, [AMCKPETHOCTb W LEeNOCTHOCTD,
CNIOXHOCTb W YMOPALOYEHHOCTb CTPYKTYpPbl, OTKPbLITOCTb, CamoOpraHu3aLms,
CaMOBOCNPOU3BeeHNE, Pa3ApPaXKUMOCTb, U3MEHUYNBOCTb, POCT U pa3BUTHE.

YPOBHM  OpraHu3aumm >KMBbIX CUCTEM: MOJEKYNAPHbIA,  KNETOUHbIN,
TKaHeBbIN, OpraHM3MeHHbI, nonynALMOHHO-BMA0BOW, 3KOCUCTEMHbIIA
(buoreoueHoTUYECKN), OGUOCHepHbIA. Tpouecchbl, MPOUCXOAALME B XKUBbLIX
cuctemax. OCHOBHblE MPU3HAKM XXMBOFO. KM3Hb Kak (hopMa CyLLEeCTBOBaHMS
matepun. Hayku, nsydaroLme neble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHusaLnn.

N3yyeHne XuBbIX cucteM. Metogbl 6uonornyeckon Hayku. HabnwogeHue,
N3MepeHne, IKCNepUMEHT, cucTemaTmnsaums, MetaaHanms. MoHATME 0 3aBUCMMON U
He3aBUCUMOW MNepeMeHHON. [MnaHuMpoBaHWe 3KCnepuMeHTa. [locTaHOBKA U
nposepka runotes. Hynesas runotesa. MOHATUE BbIGOPKM U €€ [OCTOBEPHOCTD.
Pa3bpoc B 0Ouonormyecknx AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbTatoB. [IpUUMHBLI  UCKaXKEHUS pe3ynbTaToB  3KcrepumeHTa. [1oHATHME
CTaTUCTMYECKOro TecTa.

JleMoHCTpanun



Tabnuubl 1 cxembl: «OCHOBHble MPU3HAKM XU3HWU», «buronornyeckme
cucteMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHM OpraHu3aumMm >KUBOM
npupofbl», «CTPOEHME >XMBOTHOM KETKU», «TKaHW >KMBOTHbIX», «CUCTEMbI
OpraHoB Yesl0BEYECKOro opraHumsma», «buoreoueHos», «buochepa», «MeTtoabl
N3YYeHUs XNBOIN NPUPOLbI».

Ob6opynosaHue:  nabopatopHoe  obopydoBaHMe AN MPOBeAEHUS
HabNtoAeHN A, U3MEPEHUIA, SKCNEPUMEHTOB.

IIpakTHyeckas pa6ora «/ICNONb30BaHWE pPas3/IMYHbIX METOA0B  MpW
N3YYEHUWN XKMBbIX CUCTEM>.

Tema 3. buosorus KieTku

Knetka - CTPYKTYpPHO-(hYHKUMOHaNbHas eguHMUA XXMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTkl P. INyka, A. JleBeHryka. KnetouHast Teopust (T. LLIBaHH,
M. LlneingeH, P. BupxoB). OCHOBHble MOMOXEHUA COBPEMEHHON KNETOUHOWA
Teopuu.

MeToabl  MOMEKYNAPHOM WM K/ETOYHOW  BMONorunM:  MUKPOCKOMWUS,
Xpomarorpams, 3nekTpoopes, MeTo[ MeuyeHbIX aTtoMoB, AMpdepeHUManbHoe
LeHTpUgyrmpoeaHne, KynbTUBUPOBaHWE KIETOK. M3yuenue @QuUKCUpPOBAHHBIX
K1emok. INEKTPOHHaA MUKpPOCKonuA. Kougorarnvruas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

MopTpeTbl: P. T'yK, A. NleBeHryk, T. LLiBaHH, M. LLineigeH, P. Bupxos, K. M.
bap.

Tabnmupl 1 cxeMbl: «CBETOBOM MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKOM>»,
«/cToprsa pa3BUTUSA METOA0B MUKPOCKOMNN.

O6opyoBaHMe: CBETOBO MMKPOCKOMN, MMUKporpenaparbl pPacTUTENbHbIX,
YKMBOTHbIX 1 6aKTepUasbHbIX KETOK.

IIpakTuueckass padora «/I3ydeHMe MeTOOB K/ETOYHOW  6rmonoruu
(xpomaTorpadusa, anektTpoopes, AnddepeHUnanbHOe  LEHTPUGYrpoBaHue,
MLP)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMUYECKNA cOoCTaB KNETKW. Makpo-, MUKPO- U YNbTPaMUKPO3NEMEHTI.
Boga n eé ponb Kak pacTBOpuTens, peareHTa, yyacTue B CTPYKTYpPUPOBaHUN
KNeTKW, Tensoperynauun. MuHepa/ibHble BeLLeCcTBa KNeTKU, UX 6uonornyeckas
pO/ib. PO/b KaTMOHOB 1 aHUOHOB B K/ETKE.

OpraHuyeckne BellecTBa K/eTKU. buonorunyeckne nonumepsl. benkw.
AMVHOKMNCNOTHbIA cocTaB 6e/ikoB. CTPYKTYpbl 6€N1KOBO MONeKy bl. MNepBuyHas
CTPyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  [eHaTypaumsi. CsoilcTBa 6enkoB. Knaccudmkauma — Genkos.
Buonornyeckune QpyHKUUN 6eKOB. [Ipuonet.



Yrnesobl. MoHocaxapuabl, gucaxapubl, onurocaxapubl 1 noamcaxapubl.
Obwnini  nnaH CTPOEHMA U (PU3NKO-XMMUYECKMe  CBOWCTBA  YreBOfOB.
Buonornyeckune QyHKUUM yrneBoL0B.

Nunuapl. TvapodunnbHO-rnapogobHble cBocTBa. Knaccuhmkaums nunuaos.
Tpurnnuepnabl, oconunuasl, BOCKW, CcTepouibl. buonornyeckne MyHKLMM
nnnunaos. Obwme cBOMCTBa GUONOTMYECKNX MEMOPAH — TEKYYECTb, CMIOCOBHOCTL K
caMo3aMblKaHu0, NOMYNPOHULAEMOCTb.

HyknenHosble kucnotbl. AHK n PHK. CTpoeHMe HYKNenMHOBLIX KWUCNOT.
Hykneotugpl. MNpuHuMn komniemeHTapHocTu. MpaBuno Yapragha. CTpykTypa
OHK — aBoliHas cnupanb. MecToHaxoXaeHue 1 buonornyeckue gyHkumm AHK.
Buabl PHK. ®yHkumn PHK B KneTke.

CTtpoeHne monekynbl AT®. Makpospruyeckme cBsa3n B Monekyne ATO.
Buonornyeckune yHkumn AT®. BoccTaHOBNEHHbIE MEPEHOCUUKM, UX QYHKLUNN B
Knetke. /Jlpyeue wuyxneosuompugocghamor (HT®D). CekBeHupoBaHne [OHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorusa: 6uoxmMmyeckne n 6nomsnyeckne mccrefoBaHms
coCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OUOMONEKYN. Mooeruposanue
CMPYKMypsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnbromepHulil ousaiin u
opeaﬂuqecmﬂl curmes 5u0MOJl€Kle u ux H@I’lpupO@Hblx AHRAJN02086.

JleMoHCTpauumn

MopTtpeTol: J1. MNMonuHr, K. YoTcoH, ®. Kpuk, M. YUnkuHc, P. ®paHK/IVH,
®. CaHrep, C. NpysuHep.

Avarpammbl:  «PacripegeneHve  XMMUYECKUX  3/1IEMEHTOB B HEXWBOM
npupoge», «PacnpefeneHne XMMUYeCKNX 3/IEMEHTOB B XXMBOW NPUPOLE».

Tabnuupl 1 cxembl: «llepurognyeckas Tabnuua XUMUYECKUX 3M1EMEHTOBY,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B COCTaBe OpraHM3moB», «CTpoeHune
MONeKy bl 6enka», «CTPYKTYpbl 6e/KOBON MONeKYNbl», «CTPOEHWE MOMEKY/
yrnesogoB», «CTpOeHWe MOMEeKyn AMnugoB», «HyYKNeMHoBble KUCNOTbI»,
«CTpoeHne Monekynbl AT®»,

O6opyaoBaHMe: XMMNYecKasa nocyga n 06opyosaHue.

JlaGopaTopnas padora «O6Hapy>keHMe 6eNKOB C MOMOLLbK KaYeCTBEHHbIX
peakuuii».

JlabopaTopnass  paGora  «lIccnefjoBaHWe — HYK/EMHOBbLIX  KUCHOT,
BbII€/IEHHbIX M3 KNETOK Pas3/InyHbIX OpraHnU3mMoB».

Tema 5. Ctpoenne u yHKIUN KJIETKH

TuUnbl  KNEeTOK: 3yKapuotuyeckasa W npokapuotmyeckasa. CTPyKTYpHO-
(hYHKUMOHa/IbHbIE 06Pa30BaHNA K/IETKM.



CTpoeHMe NpoKapnoTUYEeCKOM KNeTKU. KneTouHas CTeHKa 6akTepuia 1 apxen.
OCO6GEHHOCTM CTPOEHUSI TEeTEPOTPOPHOMN W aBTOTPOPHOM MPOKAPMOTUYHECKMX
KNeToK. MecTo 1 ponb NpoKapunoT B BUoLeHO3ax.

CTpoeHwe 7 (hYHKLMOHNPOBaHWe 3yKapnoTUYECKOM K/ETKMN,
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpyKTypa nna3maTuyecKoin
MeM6bpaHbl. TPaHCNOPT BELLECTB Yepe3 MniasMaTU4ecKyto MemopaHy: MacCUBHbLIN
(anddpysnsa, obneryéHHas AnOOy3nA), akTUBHbIA (MEPBUYHBLIA U BTOPUYHBLIN
aKTUBHbIN  TpaHcropT). [lonynpoHMuaeMocTb MembpaHbl. PaboTa HaTpuid-
Ka/IneBOro Hacoca. dHAOLMTO3: MUHOLMTO3, (ParoumTos. Ik3oumTo3. KnetouHas
cTeHka. CTPYyKTypa 1 PYHKUMM KNETOYHON CTEHKM pacTeHWid, rpubos.

Lintonnasma. LiMto3onb. LiuTockenet. [ABvKeHWe ymTonnasmel. OpraHonpbl
KneTkn. OfHoMeMOpaHHble OpraHouAbl KNeTKW: 3HAoMnasmaTuyeckas CeTb
(AMNC), annapat MonbmAKK, NN30COMbI, UX CTPOEHME U yHKUUKU. B3anMocBA3b
O4HOMeMOpPaHHbIX OpraHoMAoB KfeTkn. CTpoeHWe rpaHynspHOro pPeTukynyma.
Mexanusm nanpasnenus 6enxoe ¢ DIIC. CUHTE3 PacTBOPUMbIX GenkoB. CUHTe3
KNETOYHbIX  MeMbpaH. [nagkuii  (arpaHynsipHblid) — 3HAOMIa3MaTUYECKMNIA
peTukynym. CekpeTopHas (yHKUmMs annapata [ronbfXun. Moougurayus benxkos 6
annapame [ onvoxncu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHCNopPT
BELLLECTB B KNETKe. Bakyonm pacTUTeNbHbIX KNeToK. KNneTouHblid cok. Typrop.

[MoNyaBTOHOMHbIEe — OpraHomfbl  KMETKW:  MUTOXOHAPWUW,  NNacTUAbl.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CTpoeHne U (DYHKUMU MUTOXOHAPWUA M nnactug. [epBuUHble,
BTOPUYHbIE M C/IOXKHble  MAacTUAbl  (POTOCUHTE3VPYIOLWMUX  3YKapumOT.
XnoponnacTbl, XpPOMONACTbI, IENKONMACTbI BbICLLUMX PACTEHWIA.

Hemem6paHHble opraHonibl KneTku CTpoeHue U yHKUMM HeEMEMOPaHHbIX
opraHongoBs KNEeTKW. Prnbocomsl. Ilpomedicymounvie Qunamenmeo.
MuKpounameHTbl. Axmunosvie mukpogpunamenmol. MbILLIEYHbIE  KNETKMW.
Axmunosvie Komnonenmol HemvluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
ueHTp. CTpoeHMe ” [ABWXKEHME >KIYTUKOB W pecHUYeK. MUKpPOTPy6OoUKM
uutonnasmbl. LleHTpuonb. benxu, accoyuuposarHnvie ¢ MukpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Appo. Obonoyka A4pa, XpomMaTuH, KapuoniasMa, AApbILWLKU, UX CTPOEHUE U
yHKUMN. FaepHblil  6enKoBbId  MaTpUKC. [poCTPaHCTBEHHOE PacnonoXeHne
XPOMOCOM B WHTepasHOM sape. Dyxpomamun u 2emepoxpomamur. BeNKu
XpPOMaTUHA — TUCTOHbI. /lunamuka s0epHOli 00010YKU 6 Mmumose. HoepHviii
mpaucnopm.

KneTouHble BKNOUeHMA. CpaBHUTE/bHAA XapaKTepUCTUKA KNEeTOK 3yKapuoT
(pacTuTeNIbHOW, XXMBOTHOM, FPUGHOIA).

JdeMoHCcTpauu



MopTpeTbl: K.C. MepexxkoBckuid, J1. Maprynuc.

Tabnuubl 1 cxembl: «CTpOeHWE 3YKapuUOTMYECKON KNeTKu», «CTpoeHune
XMBOTHOW  KNeTKuW», «CTpPOeHMe  pacTUTeNlbHOW  KNeTKu»,  «CTpoeHue
MUTOXOHAPUN», «AOp0», «CTPOeHMEe NPOKAPUOTUUHECKON KNETKN».

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, MUKpOMNpenapatbl PacTUTENbHbIX,
YKMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnass paGora «/I3yyeHMe CTPOEHWA KNETOK  pas/INyHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/3yyeHne CBONCTB KNETOUHON MEMOPaHbI».

JlaGopaTopHasi padora «VIccnegoBaHue naasmonmMsa W gennasmonusa B
PaCTUTENIbHbIX K/IETKaX».

IIpakTHyeckass pa6ora  «/I3yyeHne  [OBWXKeHWA  UMTOMAa3Mbl B
PacCTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BelleCcTB M NPeBpallleHUAE JHEPIUH B KJIETKe

ACCUMUAIAUNA N AUCCUMUNALNA — Be CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLECTB: aBTOTPO(HbLIA W reTepoOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. OHepreTuyeckoe obecrnevyeHne KeTKU: npespalleHe ATD B
0OMeHHbIX npoueccax. PepMeHTaTUBHBIA XapaKTep peakuuin  KJeTOYHOro
meTabonmama. PepMeHTbl, WX CTPOEHWEe, CBOWCTBA W MeXaHWU3M [eiCTBUS.
KotepMmeHTbl. OTANYMA (hepMeHTOB OT HEOPraHNMYeCKMX KaTasim3aTtopoB. Benku-
aKTMBaTopbl N GENKU-UHIMOUTOPbLI. 3aBUCMMOCTb CKOPOCTM (hepMeHTATUBHbIX
peakuuii OT pas/inyHbIX PaKTopOB.

MMepBUYHBIA CUHTE3 OpraHMYecKMX BewlecTB B K/eTke. (POTOCUHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmol U NUSMeHmbl peakyuonHo2o yeumpa. PONb XN10ponaacToB B npougecce
(hoTocmHTe3a. CBeToBas U TeMHoBasA hasbl. @omoowvixanue, Cs., C4. u CAM-munul
gomocunmesa. TPOAYKTUBHOCTb (OTOCUHTE3A. BnnsHMe pasninyHbIX (akTopoB
Ha CKOPOCTb ()OTOCUHTEe3a. 3HaueHne (DOTOCMHTE3a.

XeMOCUHTES. Pa3Hoo6pasne OpraHM3mMoB-XeMOCUHTETUKOB:
HATpUUuMpyoLmne 6GakTepuu, >kenesobaktepun, cepobakTepuu, BOLOPOAHbIE
GakTepun. 3Ha4yeHMEe XeMOCUHTE3a.

AHa3pobHble OpraHnsmbl. Bugabl 6poxkeHus. TpoayKTbl OPOXKEHUA U KX
NCMO/Mb30BaHNE YeNOBEKOM. AHAa3pOOHble  MUKPOOPraHM3Mbl  Kak  OObeKTbI
BuoTexHoNnornm n Bo3byanTenn 6onesHen.

A3p06HbIE OpraHu3mbl. ATansl 3HepreTMYecKoro obmeHa.
MoAroToBUTENbHBIN 3Tan. MMKO/IN3 — 6ECKUCIOPOAHOE PacLLEn/IeHMe FH0KO3bI.

Bronornyeckoe OKMUCNeHVe, UK KNEeTOYHOE AbiXaHue. POsib MUTOXOHAPWUIA B
npoueccax 6MoIOrMYecKoro oKMcneHus. Limknuyeckme peakuyn. OKUCINTEIbHOE
(hochopunupoBaHue. ODuepeus membpannozo epaduenma npomonos. Cunmes



ATD: paboma npomonnoi ATD-cunmaszwvr. TlperMyLLecTBa aspobHOIo MyTu
0OMeHa BeLLeCTB nepef aHaspobHbIM. OPYEKTUBHOCTb 3HEPTreTUYECKOro 06MeHa.

JleMoHCTpanun

MopTpeTbl: Ox. Mpuctan, K. A. Tumupsaszes, C. H. BuHorpaackuii, B. A.
SHrenvrapar, M. Mutyenn, I'. A. 3aBap3vH.

Tabnumupl U cxembl: «POTOCUHTES», «ODHEPreTUUHECKMIA 0OMEH», «BUOCUHTES
benka», «CTpoeHne hepmeHTa», «XeMOCUHTE3Y.

O6opyaoBaHue: CBETOBOWM MMUKPOCKOMN, 060pyfoBaHMe AN NPUroTOB/IEHNS
MOCTOSAHHbIX M BPEMEHHbIX MUKPOMpPenaparTos.

JlaGopaTtopuass  paGora «/I3ydeHMe  KaTa/IMTUYECKOM  aKTUBHOCTM
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

JlaGopaTopnass padora «l/I3ydyeHMe (pepPMEHTaTMBHOIO pacLlenneHuns
MepoKcuaa BOAOPOAA B PACTUTENbHBIX M XKMBOTHBIX K/IETKaX».

JlaGopaTopnass paboora «CpaBHeHVMe MpoLeccoB (POTOCUHTE3a WU
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVEe NPOLLECCOB OPOXEHUSA U AbIXaHUSA».

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

PeakumMv MaTtpuyHOro cuHtesa. MpuHLMN KOMMNJIEMEHTAPHOCTU B PeaKLmsax
MaTpUYHOro CUHTe3a. Peanmsaumna HacneACTBeHHOW UH(opMaLmn. eHeTUYeCKNI
KOA, ero CBOWCTBa. TpaHCcKpunuus — maTpuuHbid cuHTes PHK. TpuHumnb
TPaHCKPUMNUMKX: KOMM/IEMEHTAPHOCTb, aHTUMNapanieslbHoCTb, aCUMMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTue TpaHcnopTHbIX PHK B GuocnHTese Gesika.
Ycnosusi 6rocuHTesa 6enka. KogupoBaHve amMmHOKMUCNOT. Ponb pubocom B
GuocuHTe3e beska.

Cospemennvie npedcmasieHuss o cmpoeruu 2enog. OpraHn3auma reHoma y
NMPOKapMoT N 3yKapuoT. Perynauma akTMBHOCTM FeHOB Yy NpoKapuoT. ['mnotesa
oriepoHa (. XKakob, XK. MaHo0). Monexysapuvie mexanuzmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsyuu pabomol eenos. Perynayma 06MeHHbIX
MPOLLECCOB B KneTKe. KNeTouHbIi rOMeocTas.

Bupycbl — HeKNeTouHble POPMbI XXMU3HU KU 06/MraTHble napasuTel. CTpoeHue
MPOCTbIX U C/IOXHbIX BUPYCOB, PETPOBMPYCOB, 6aKTEPNOMaroB. JKusnennbiil yuxi
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a60neBaHMS YeN0BEKA, XXUBOTHbIX, pacTeHuid. CMAL4, COVID-
19, coymasibHble U MegULMHCKME NPobiembl.

Buoungopmamuxa: unmeepayusi u ananuz b6oarvuux maccusos («bigdatar)
CMPYKMYPHbIX Ouo02UuYeckux oantnvlx. Hanomexuonoeuu é ouonocuu u meouyume.
Ipoepammupyemoie pynxyuu 6eaxos. Cnocodovt 00cmasKu 1eKapcms.



JleMoHCTpanun

MopTpeTbl: H. K. Konbuos, 4. V. iBaHOBCKMA.

Tabnuubl n cxembl: «brnocnHTe3 6efika», «"eHeTUYeCKuin Kog», «Bupycbi»,
«baKTepuogarmn».

IIpakTueckasi padora «Co3gaHne Moaenn Bupyca.

Tema 8. JKusHeHHBIA HUKJ KJIETKH

KneTouHbln UuKn, ero nepuogbl W perynaums. VHTepasa M MUTOS.
OC0o6eHHOCTM NpOoLEeccoB, MPOTEKalWMX B MHTepgase. oArotoBka KAeTkM K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIIA) NEPUO/bl MHTePdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaums. MNpuHumnbl penamkayumn OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA  CUHTE3,  aHTUMNapaine/bHOCTb.
MexaHunsm pennvkauun AHK. Xpomocombl. CTpoeHne XpOMOCOM. Tenomepbl U
TenoMepasza. XPOMOCOMHbIA Habop KNeTKM — KapuoTun. [AuniongHblini un
ranfiongHoli  Habopbl XPOMOCOM. [TOMOSIOTMYHbIE  XPOMOCOMbI.  [10/10BbIE
XPOMOCOMbI.

[eneHve Knetkn — muto3. Cragum MUTO3a M MPOUCXOAALLME B HUX
npouecchbl. Tunbl MUTO3a. KapMOKUHE3 N LUTOKMHE3. BMONOrMyeckoe 3HayeHue
MNTO3a.

Perynauma MMUTOTUYECKOrO UMKNa Knetku. lMporpammupyemas KnetoyHas
rméesnb — anonTos.

KneTouHoe A4po, XPOMOCOMbI, (PYHKLMOHaIbHAA TFeHOMUKA. Mexanusmoi
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
K1emKay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpauumn

Tabnuubl N CXembl: «<KU3HEHHbIA UMK KNETKWU», «Muto3», «CTpoeHue
Xpomocom», «Pennukauusa AHK».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKponpenapaTtbl: «MUT03 B K/eTKax
KOpeLuKa NyKa.

JlaGopaTopnasi  pabora  «l/I3ydyeHMe  XpOMOCOM Ha  rOTOBbIX
MUKponpenapaTax».

JlaGopaTopnas pa6ora «Hab/1104eHe MUTO3a B KNeTKax KOHYMKa KopeLuKa
nyka (Ha rotoBbIX MUKpOMNpenaparax)».

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruyeckoe pasHoobpasue OpraHuM3MoB. O[LHOKNETOYUHbIE,
KOJIOHVa/IbHble, MHOTOK/1IETOYHbIE OPraHU3Mbl.

OCOGEHHOCTM  CTPOEHMA U XKU3HELeATe/IbHOCTM  OAHOK/ETOYHbIX
opraHusmMoB. baktepuu, apxeu, OAHOKNETOYHble TpPUObI, OLHOK/IETOYHbIE
BOZOPOC/U, ApYyrue NpoTUcTbl. KonoHuanbHbIe OpraHn3mel.



B3aumocBsA3b 4YacTeil MHOTrOKIeTOYHOr0 OpraHusMa. TKaHW, OpraHbl U
cucTembl opraHoB. OpraHnsm Kak egnHoe Lenoe. 'omeocTas.

TKaHM pacTeHMin. Twunbl pPacTUTENbHBIX TKaHeil: obpa3oBaTe/ibHas,
MOKPOBHasA, MNPOBOAALLAA, OCHOBHas, MexaHu4yeckad. OCOBEHHOCTU CTPOEeHMS,
(OYHKLUMIA 1 pacrnonoXeHUst TKaHel B opraHax pacTeHUM.

TKaHWN >XXMBOTHbIX WM 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvasnbHas,
COeAMHUTENbHASA, MbllweyHas, HepBHas. OCOGEHHOCTU CTPOEHUs, (YHKUMA W
pacnosioKeHNs TKaHen B opraHax XXMBOTHbIX U Ye/loBeka.

OpraHbl. BeretatMBHble M reHepaTUBHbIE OpraHbl pacTeHWil. OpraHbl ©
CUCTEMbI OPraHoB XMBOTHbIX 1 YenioBeKa. PYHKLUN OpraHoB 1 CUCTEM OpPraHoB.

Onopa Tena opraHu3moB. Kapkac pacTeHuit. CKeneTbl OAHOK/IETOYHbIX W
MHOTOK/NETOYHbIX XXMBOTHbIX. HapyXXHbIA 1 BHYTPEHHWA CKeneT. CTpoeHue U
TUMbI COEANHEHNSA KOCTEN.

[BwKeHne  opraHuamoB.  [BMXKeHMe  OAHOKNETOYHbIX  OpraHM3MOB:
ameébonaHoe, XXryTMKoBOe, pPecHMYHOoe. [BV)KeHMe MHOTFOK/IETOUHbIX PacTeHWM:
TPONMU3Mbl N HAcTUW. [BUMXKEHMEe MHOTOKMETOUHbIX >XMBOTHLIX M YesloBeka:
MblLLeYHasa cuctema. Pedriekc. CKeneTHble MbILULbI 1 UX paboTa.

MuTtaHne opraHusmoB. [lornoweHne BOAbl,  YINIEKAC/IOTO rasa W
MWUHepPasibHbIX BELLECTB pacTeHuAMW. [MinTaHne >XMBOTHBLIX. BHYyTpunonocTHoe u
BHYTPUK/IETOUHOE MuueBapeHme. MNuTaHnMe NO3BOHOYHLIX XWUBOTHLIX. OTAensbl
NULLEBAPUTENBHOINO TpakTa. [luueBapuTenbHble >Kenesbl. [ulleBapuTenLHasa
cUcTeMa YesioBeKa.

[bixaHne opraHn3mMoB. [bixaHne pacTeHuit. ObixaHue XUBOTHbIX. Anhdy3us
rasoB yepes NOBEPXHOCTb KNeTkn. KoXKHoe AbixaHue. [JbixaTtenbHaa NoBePXHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. [bixaHne NO3BOHOUHbIX XXMBOTHBIX 1 YeNOBeKa.
OBONIOLMOHHOE  YCNOXKHEHWE CTPOEHUA NErKUX TMO3BOHOYHbLIX KMBOTHbIX.
[bixatencHaa cuctemMa 4enoBeka. MexaHu3M BEHTUNALMUM NETKUX Y NTUL, U
MIeKONUTaloWMX. Perynaunsa apixaHus. JbixaTenbHble 06bEMDI.

TpaHCcnopT BELUECTB Y OpraHvM3MoB. TpPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCNOPT BeLecTB Yy >XXUBOTHbIX. KpoBeHocHasa cuctemMa W eé opraHobl.
KpoBeHOoCHad cucTema MO3BOHOYHLIX >KMBOTHLIX W Yenoseka. Cepaue,
KPOBEHOCHbIE COCyfbl U KpoBb. Kpyrn KpoBoob6palleHus. 3SBOJOLMOHHbIE
YCNOXHEHUA CTPOEHUS KPOBEHOCHOM CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. PaboTa
cepaua u eé perynaums.

BblgeneHne y opraHu3moB. BblgeneHne y pacTeHMid. BblgeneHue y
XXMBOTHbIX. CokpaTuTenbHble BakKyonu. OpraHbl BbigeneHns. PdunbTpaums,
CeKpeLmsi 1 0bpaTHOe BcacbiBaHME KakK MexaHWU3Mmbl paboTbl OPraHoB BblAeNeHus.
CB#A3b NMOMOCTK Tesia C KPOBEHOCHOW U BbILENUTENBbHOW cucTeMamin. BobigeneHve y



MO3BOHOYHbIX XWMBOTHbLIX W 4yenoseka. Moukn. CTpoeHne U (PYHKLMOHMPOBaHMe
HethpoHa. Obpas3oBaHNe MOYM Yy YenoBeKa.

dawnta y opraHusmMoB. 3awuTa Yy OAHOK/IETOYHbIX opraHusMoB. Cnopbl
GaKkTepUih U UUCTbl MNPOCTEAMLIMX. 3almTa Yy MHOFOK/IETOUHbIX pPacTeHWiA.
KyTunkyna. CpeficTBa NacCMBHOM U XMMUYECKON 3anTbl. PUTOHLNAbI.

3alwnTta 'y MHOTOK/IETOUYHbIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbIE.
3awmta opraHuama ot 6one3Heir. VIMMyHHas cuctemMa 4venoseka. KneTouHbIn v
rYMOpPa/ibHblA UMMYHUTET. BPOXXAEHHBLIA M NPUOBPETEHHBIN  CNEeLnpPUUECcKuia
NMMYHUTET. Teopuns KNoHa/lbHO-CeNneKTuBHOro ummyHuteta (M. dpnamx, ®. M.
BepHeT, C. ToHeraea). BocnanutenbHble 0TBETbI OPraHN3MOoB. Po/ib BPOXAEHHOTO
NMMYHWTETA B Pa3BUTUN CUCTEMHbIX 3a00/1EBaHMIA.

PasgpaXmmocTb W perynaumsa y  OpraHusmMoB.  Pa3fpakmMmocTb Yy
OJHOK/NETOYHbLIX OpraHnsMoB. Takcucbl. Pas3gpaXumoctb W perynauusa y
pacTeHuiA. POCTOBbIE BELLECTBA N UX 3HAYEHNE.

HepBHad cuctema M peniekTopHas perynaums y >XUBOTHbIX. HepBHas
cuctema v eé oTaenbl. IBONHOLUMOHHOE YCNOXHEHME CTPOEHUS HEPBHO CUCTEMBI
Yy XUBOTHbIX. OTAeNbl rONOBHOr0 MO3ra MO3BOHOYHBIX XXWMBOTHbIX. Pediekc u
pediekTopHasa ayra. be3ycnoBHble U YCNOBHbIE PeIEKCHI.

['ymopanbHas perynaumsa 1 3HOOKPUHHAA CUCTEMA YKMBOTHLIX U YenoBeKa.
XKenesbl 3HAOKPUHHOM CUCTEMbI M WX TOPMOHbI. [leiACTBME TOPMOHOB.
B3aumoCBsA3b HepBHOW W 3HAOKPUHHOW cucTeM. [mMnoTanamo-runogusapHas
cucTema.

JemoHcTpanuu

MopTpeT: L. I1. I'aBnos.

Tabnuupl 1 cxembl: «OAHOKNETOYHbIE BOAOPOCAWN», «MHOrOKIETOUHbIE
Bogopocnn», «bakTepum», «lMpocTeiiwne», «OpraHbl LBETKOBbIX PACTEHMWIA»,
«CUCTEMbI  OpPraHoB  MO3BOHOYHBLIX XWUBOTHbIX», «BHYTpPeHHee CTpoeHue
HaceKOMbIX», «TKaHW pacTeHuil», «KopHeBble cUCTeMbI», «CTpoeHne CTeb/s»,
«CTpOeHne NNCTOBOI MNACTUHKM», «TKaHW >XMBOTHbIX», «CKefeT u4erioBeka,
«luweBaputenbHaa cuctema», «KpoBeHOCHas cuctema», «[bixate/ibHas
cucTema», «HepBHasn cucTema», «Koxa», «MblLleYyHas cucTema»,
«BblaenuTensHas cucTeMa», «IOHAOKPUHHAA cuctema», «CTPOEHME MbILLbI»,
«MMyHUTET»,  «KMLEYHOMNONOCTHbIE»,  «Cxema  MUTaHWS  PacTEHUI»,
«KpOBEHOCHbIE  CMUCTEMbI  MO3BOHOYHBLIX >KMBOTHbLIX», «CTpOeHWe ruapbi»,
«CTpoeHne nnaHapuu», «BHYTpeHHee CTPOEHMEe [0XAEeBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NAryWKW»,  «HepBHad  cucTema
npecMmblkawolWmxea», «HepBHaa  cuctemMa  NTUL», «HepBHaa  cucTema
M/IEKOMUTAIOLLNX», «HepBHaa cuctema YenoBeka», «Pediekcs.



O6opyfoBaHMe: CBETOBOW MWMKPOCKOM, MUKporpenapaTbl OAHOK/IETOYHbIX
OpraHu3MoB, MWKponpenapaTbl TKaHel, pPakoBWMHbI MOJIIFOCKOB, KOJMIEKLMM
HaCeKOMbIX, WTITIOKOXMX, XXMBble 3K3eMMNIAPbl KOMHATHbLIX pacTeHui, repbapumn
pacTeHUA  pasHbIX OTAEN0B, BNaXHble Mpenaparbl XWBOTHbIX, CKENEeThl
MO3BOHOYHbIX, KOMNEKUMN 6ECMO3BOHOUHBLIX MWMBOTHbLIX, CKENeT YesioBeka,
0bopyaoBaHMe Ans 4eMOHCTPaLMN MOYBEHHOMO M BO3A4YLLHOMO NUTaHWSA pacTeHUHN,
pacLLenieHns Kpaxmana n 6enKkoB Mof AeicTBMeM (hepMeHTOB, 060pyA0BaHMe AN
[AEMOHCTpaLuy OnbITOB MO NU3MEPEHUIO XXMU3HEHHON EMKOCTU NErKMX, MexaHu3ma
AbIXaTelbHbIX ABUXEHWI, MOAEN FO/I0BHOr0 Mo3ra pas/IMyHbIX XXMBOTHBbIX.

JlaGopaTopuas padora «/13y4yeHune TKaHeil pacTeHUI».

JlaGopaTopHas padora «/13y4yeHne TKaHen XXMBOTHBIX».

JlaGopaTopnasi padora «l/13yyeHne OpraHoB LLBETKOBOI0 PacTeHNs».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHM3MOB

dopmbl pasMHOXeHUA opraHn3MoB: 6Gecnosioe (BKIKOYast BereTaTUBHOE) W
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWE,  CMOPYAUMS,
(hparMeHTauUms, KNOHNPOBaHKE.

MonoBoe pasmHOXeHWe. [MonoBble KNETKU, UAM rametbl. Meios. Ctaguu
melio3a. oBefieHNe XpOMOCOM B Melio3e. KpoccmHrosep. bUonornyeckuin cMbicn
Melrio3a W nonoBoro npouecca. Meio3 U ero Mecto B >KMU3HEHHOM LMKIe
OpraHu3moB.

Mpea3apoabilleBoe passuTne. [aMeToreHes y XXMBOTHbLIX. [10/10Bble Xenesbl.
O6pa3oBaHuMe 1 pas3BuUTKE NOMNOBbIX KNeToK. CnepmartoreHes 1 ooreHes. CTpoeHue
MOJI0BbIX K/IETOK.

OnnofoTBOpeHMe ©  3MOPUOHA/IbHOE Pas3BUTUE KMBOTHbIX. Crnocoobsl
ONNI04OTBOPEHNA: Hapy>KHOe, BHYTpeHHee. MapTeHoreHes.

VHanBnayansHoe pasBuTiie opraHM3MoB (OHTOreHes). AMOPUONOrna — Hayka
0 Pa3BUTUM OPraHMU3MOB. Mopgoeenez — 00HA U3 21A8HBIX NPODIEM IMOPUOTOSUL.
Konyenyus mopgocenoe u mooenu mopghocenesa. Cragum 3MmbpuoreHesa
XWMBOTHbIX  (Ha npumepe  narywkun).  OpobneHuve. Tunbl  Apo6neHUs.
Jlemepmunuposannoe u HeodepmMuHuposarnnoe oOpoonenue. bnacmyna, munwi
onacmyn. OCOBEHHOCTM [ApobneHNA MaekonuTarowmx. 3apoAbllleBble JINCTKM
(racTpynsuus). 3aknagka opraHoB U TKaHel 13 3apofblLLIeBbIX IMCTKOB. B3animHoe
BIMSIHME YacTeill pa3BMBalOLLErocs 3apogpliwa (3M6pMoHanbHas WHAYKUMS).
3aKknagka nnaHa CTPOEHWS XXKMBOTHOMO Kak  pesynbTaT  MEPapXUYecKmUx
B3aMMO/ENCTBMIA TeHOB. BrmsHWe Ha 3MOpPUOHA/IbHOE pasBUTUE PasINYHbIX
(haKTOPOB OKPY>KatoLLIEW cpefb!.

PoCT »n pa3BuTUe >XMBOTHbIX. [OCTaMOpUOHaNbHbIA nepuog. lMpsMoe U
Henpamoe pas3BuTMe. Pa3BuTMe C MeTamopdpo3oM Yy 6eCrno3BOHOYHBLIX WU
MO3BOHOYHBIX XMBOTHbIX. BMOMOrMyeckoe 3HayeHne npAMOro M HenpsmMoro



pasBuUTUA, X PacrnpocTpaHeHne B NMpUpoae. Tunbl pocTa >KMBOTHLIX. PaKTopbI
Perynaumm pocra XX1UBOTHbIX U Yyenoseka. CTagum nocTaMoproHabHOIo Pas3BmUTUA
Y )XMBOTHbIX 1 YenoBeKa. [epnofbl OHTOreHesa yesnoBeka. CTapeHne 1 CMepThb Kak
bronornyeckme NPoLeccsbl.

PasMHOXeHME W pa3BUTME pacTeHWid. ameToumT u crnopodut. Meino3 B
YKU3HEHHOM UMKNe pacTeHuW. O6pa3oBaHMe CMoOp B Mpouecce Melo3a.
[ameToreHes Yy pacTeHuid. OnNnoAOTBOPeHVE W pa3BUTUE  PaCTUTENbHBIX
OpraHu3moB. [1BOiHOe ONJIo40TBOPEHME Y LIBETKOBbLIX pacTeHuin. Obpa3oBaHue U
pasBUTUE CEMEHM.

MeXaHu3Mbl perynaumm OHToreHesa y pacTeHui 1 XXMBOTHbIX.

JleMoHCTpanun

MopTpeTsl: C. I'. HaBawwunH, X. LLinemaH.

Tabnuubl 1N cxembl: «BeretaTnBHOe pasMHOXeHWe», «Tunbl 6ecrnonoro
pasMHOXeHUA», «PasMHOXeHMe XnamuaomoHadbl», «Pa3MHOXEeHWe 3BI/IeHbI»,
«Pa3MHOXeHMe rnapbl», «Meno3», «XpoMoCoMbIl», «I ameToreHes», «CTpOeHume
AALEKNETKM N criepmato3onaa», «OCHOBHbIE CTaguKM OHTOreHesa», «IIpsiMoe K
HenpsMoe passuTMe», «Pa3BUTME MAaNCKOro >Xyka», «Pa3BUTMe capaHum»,
«Pa3BuTne narywkn», «[BoriHOe OnnoA0TBOPEHME Y LIBETKOBbLIX PAaCTEHUI»,
«CTpoeHre cemMsH O4HOAOMNbHbIX U ABYAO/bHBLIX PacTeHUn», «XKN3HEHHbIA LMK/
MOPCKOM  KanycTbl», «KWU3HEHHbIA  UUKN  MXa», «KU3HEHHbIA  LMKN
ManopoTHMKa», «KU3HEHHbIN LMK COCHbI».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTbl AWLEKNETOK U
cnepmaTo3onioB, Mofenb «LIMKn pa3BuTus NAryLwKms.

JlaGopaTopHasi padora «l/I3yyeHne CTPOEHMA NOJOBbLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTuuyeckasn padora «BblBNeHMEe MPU3HAKOB CXOACTBA 3apOAbILLEi
MO3BOHOYHbIX XXUBOTHbLIX».

Jlabopatopnasi paGora «CTpoeHMe opraHoB pPasMHOXEHUA BbICLUNX
pacTeHuin».

Tema 11. I'eneTuka — Hayka 0 HaCJe€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

VcTopusi CTaHOBNEHUA W pasBUTMSA TEHETMKM KaK Hayku. Pabotbl T
MeHngens, I'. ae ®pusa, T. MopraHa. Posib 0Te4yeCTBEHHbLIX YUYEHbLIX B PasBUTUU
reHetuku. Pabotel H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. .
KapneyeHko, HO. A. dununyeHko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbIe TeHeTUYecKne NOHATUA U CUMBOJIbI. [T OMOMOrMYHbIE XPOMOCOMbI,
a/iNeNbHble TeHbl, anbTePHATUBHbIE MPU3HAKK, AOMUHAHTHbIA N PeLEeCCUBHBIN
MPU3HaK, roMo3nroTa, reTepo3nroTa, YACTas IMHUSA, rTMopuabl, reHoTUM, PeHoTHM.



OCHOBHble ~ MeTOfbl  TFEHETUKW:  TMOPUAONOTMYECKNIA,  LMUTOMOTMYECKUN,
MOJIEKYNAPHO-TeHETUYECKMIA.

JleMoHCTpanun

MopTpetbl: . MeHgens, . ge ®pus, T. MopraH, H. K. Konbyos, H. W.
Basunos, A. H. benosepckuit, I'. . KapneueHko, KO. A. ®ununyeHko, H. B.
TumodheeB-PeCcoBCKMA.

Tabnmupl 1 cxeMbl: «MeTo/bl FTEHETUKMY», «CXeMbl CKpeLLBaHns.

JlaGopaTopHass padora «[po3ouia  KaK OObEKT  TeHeTUYeCcKMX
nccneaoBaHuim».

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

MoHornépuaHoe ckpewmsaHue. [lepBblil  3akKOH MeHaens —  3akoH
efIMHOO00Opa3ns rmépuaoB NepBoro NoKosieHns. MNMpasuio JOMUHMPOBaHUS. BTopoi
3aKOH MeHfensa — 3akoH pacllensieHns npusHakos. LIMTonornyeckue OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. MMnoTesa YACTOTbI ramer.

AHanusupytoulee ckpelmBaHune. NpomMeXXyToYHbIA XapaKTep HacnefoBaHuS.
PacLLienneHne Npu3Hakos Npu HeMoHOM AOMWUHUPOBaHUN.

AnrnépunaHoe ckpelmsaHue. TpeTunia 3aKoH MeHens — 3aKoH He3aBUCUMOro
HacnefoBaHWA  MPU3HAKoOB.  LMTOnOrmyeckme  OCHOBbI  AUTMOPUAHOIO
CKpeLLmMBaHuA.

CuenneHHoe HacnefosaHve npu3HakoB. PaboTtbl T. MopraHa. CuenneHHoe
HacnefoBaHWE TeHOB, HapyLUeHWE CLENIeHna Mexay reHamu. XpomoCOMHas
Teopus HacneaCTBEHHOCTH.

"eHeTUKa nona. XpoOMOCOMHbI MeXxaHWU3M orpefeneHumst nona. Aytocombl 1
M0/IOBble XPOMOCOMbI. [TOMOrameTHbIA U reTeporameTHbIn Mos. [eHeTuyeckas
CTPYKTYypa NosoBbIX XpOMOCOM. HacnegosaHme Npu3HaKoB, CLEMNIEHHbIX C NOJIOM,

["eHOTWM Kak LenocTHasa cuctema. MneinoTponms — MHOXECTBEHHOE [eincTBue
reHa. MHOXeCTBEHHbI annenusM. B3avMofeicTeue HeannieflbHbIX FEHOB.
KomnnemeHTapHOCTb. AnucTas. Nonnmepus.

CeHETUYECKMUI KOHTPO/Ib Pa3BUTUS PaCcTEHMUIA, XXMBOTHLIX M YesoBeka, a
TakKe (DM3M0NOMMYECKMX MPOLECCOB, MOBEAEHMS W KOTHUTUBHBLIX (DYHKUMIA.
["eHETUYECKME MeXaHWN3Mbl CUMOUOreHe3a, MexaHN3Mbl B3aMMOAENCTBUSA «XO35NH
— MapasuT» N «X03IMH — MUKPOOWMOM». [eHEeTMYeCKMe acrekTbl KOHTPONs W
N3MEHEHNS HacNeACTBEHHOM MHOPMaLMKN B NMOKOMEHUAX KNETOK U OPraHn3MoB.

JdemMoHcTpanuu

MopTpeTsl: I'. MeHaens, T. MopraH.

Tabnuubl 1 cxembl: «INepBblil U BTOPOW 3aKOHbI MeHaensa», «TpeTuii 3aKoH
MeHpgensa», «AHanusnpyloLlee CKpewmBaHue», «HenonHoe AOMWHMPOBaHME,
«CUensieHHoe HacnefoBaHVe MPU3HAKOB Yy Ap030guibl», «[eHeTMKa nona»,



«Kapnotun 4enoseka», «KapuoTun  Apo3oduibl», «KapuoTun  NTULbI»,
«MHOXXeCTBEHHbIV annenvuam», «B3anmoaeincTeme reHoB».

ObopyaoBaHuWe: MOfenb AN [eMOHCTpauMu  3aKOHOB  eAMHO06pasus
rmopnaoB MepBOro MOKOMEHWA W paclUenieHus MNpu3HakoB, MOAeNb Ans
[AEMOHCTpauM 3akoHa He3aBMCMMOr0 Hac/nefoBaHWUA MNPU3HAKOB, MOAeNb [AnA
LAEeMOHCTpaUun CLEnIeHHoro Hac/efoBaHus MNpPU3HAKOB, CBETOBOW MWKPOCKOM,
MUKponpenapaT: «po3odmnax.

IlpakTuueckass padora «/3ydyeHne pe3y/nbTaTOB  MOHOIMOPUAHOIO
CKpeLLMBaHuA Y ApP030UNbI».

IIpakTnyeckass  padora  «/I3yyeHne  pe3ynbTatoB  AMIMOPUAHOIO
CKpeLLMBaHuA Y 4PO30UNbI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3anmogeicTeme reHotuna v cpegbl nNpu  (hOpMUpPOBaHUK  (heHOTUNa.
13MeHUMBOCTb MPU3HAKOB. KayeCTBEHHbIE N KOMMYECTBEHHbIE MPU3HaKW. Buabl
N3MEHYMBOCTW: HeHAC/IeACTBEHHAs N HACNeACTBEHHaAS.

MogungpukaumoHHas M3MeH4MBOCTb. Ponb  cpedbl B (hopMUpPOBaHUM
MOANMPUKALMOHHON N3MEHYMBOCTM. Hopma peakummn npusHaka. BapuaumoHHbIN
psg 1M BapuaumoHHas Kpueasi (B. WMoraHHceH). CBoiicTBa MOAN(PUKALIMOHHON
N3MEHUYMBOCTH.

["eHOTMNMYeCKas N3MeHYMBOCTb. CBOMCTBA FeHOTUMUYECKOW N3MEHUNBOCTW.
Buabl reHOTUMMYECKO N3MEHYMBOCTN: KOMOUHATMBHAS, MyTalMOHHaS.

KombuHaTuBHass M3MeHUMBOCTb. Melio3 M MOM0BOM MNPOLIECC — OCHOBA
KOMOVHATUBHOW U3MEHUYMBOCTU. POSIb KOMOBUHATUBHO M3MEHUMBOCTY B CO3AaHNM
reHeTMYeCcKoro pasHoobpasus B npefesiax 04HOro Bmaa.

MyTaunmoHHas W3MEHYMBOCTb. Buabl MyTauuid: TeHHble, XPOMOCOMHbIE,
reHoMHble. CMOHTaHHble W WHAYUMPOBaHHble  MyTauuwu. AfepHble  ©
uuTonnasMaTnyeckue mytaumm. Comatuyeckue 1 MosioBble MyTauunn. MpuynHBI
BO3HWKHOBEHUA  MyTauuit. MyTareHbl M WX BAUSHWE Ha  OpraHu3Mmbl.
3aKOHOMEpPHOCTM MyTaUMOHHOr0 npouecca. 3akOH TOMOJIOTMYECKUX PSALOB B
HacneacTBeHHON mMameHumBocTn (H./. BaBunoB). BHesfepHas M3MEHUMBOCTbL U
HacnefCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PpPOJIb  INUCEHEMUYECKUX (])ClKI’i’lOpOG 6
HACIe008aAHUU U UBMEHYUBOCINU d)eﬂomunuuecmtx NPU3HAKOB Y OP2AHU3MOE.

JdemMoHcTpanuu

MopTpeTsl: I'. e ®pus, B. NoraHHceH, H. V. Basnnos.

Tabnmupl ¥ cxembl:  «Bugbl  M3MeHUMBOCTU», «MoauduKaLmMoHHas
N3MEHYNBOCTbY, «KombunHatmBHas N3MEHUYNBOCTb, «Meio3s»,
«OnnofoTBOpeHVE», «["eHeTnYeCKMe 3ab0N1eBaHNA YeioBeKa», «Buibl MyTauuii».



O6opyfoBaHMe: XuBble U repbapHble 3K3eMMNAPbl KOMHATHbIX PAacTeHWUNA,
PUCYHKW (poTorpaduim) XX1BOTHLIX C pasIMYHbIMU BUAAMW U3MEHYMBOCTW.

JlaGopaTopHuasi pabora «MccnepgoBaHme 3aKOHOMEpPHOCTEM
MOAVN(IUKALUMOHHOW  M3MeHYMBOCTM. [1OCTpOeHMe BapuauMOHHOIO psga Wu
BapMaLMOHHON KPUBO».

IIpakTuyeckass padora «MyTtaumm y  [po3ounbl  (Ha  TOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKA

KapvoTtun yenoseka. MexXayHapoaHasa nporpaMma mccnefoBaHua reHoma
yesioBeka. MeToAbl  M3y4YeHWA  TEHETUKU  Ye/OBeKa:  reHeaslorMyeckuil,
GNN3HELLOBbIN, LMTOreHeTUYECKNIA, MoNyNAUMOHHO-CTaTUCTUYECKUIA,
MOIEKYNAPHO-TeHETUYECKMA. CoBpeMeHHoe onpeeneHue reHoTmna:
NMONHOTEHOMHOE CeKBEHWPOBaHWe, reHOTUNNPOBaHWe, B TOM YUC/e C NMOMOLLbIO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHNA YesioBeKa. ['eHHble 1 XPOMOCOMHbIe
6onesHn uyenoseka. bonesHW C HacneACTBEHHOW MPeApPacrooXXeHHOCThIO.
3HayeHVe MeAULMHCKOW TeHeTUKM B MPefoTBPALLEHUN N NIEYEHUN TEHETUYECKNX
3aboneBaHn YyenoBeka. MeaMKO-reHeTU4eckoe KOHCYnbTUpoBaHue. CTBOMOBbIE
KNeTKW. TOHATME «TeHETUYECKOro rpy3a». ITUYECKMe acreKTbl UCCef0BaHNIA B
06/1aCTN peilakTMPOBaHNA TeEHOMA 1 CTBOJIOBbIX K/ETOK.

CeHeTUYeCKMe (PaKTOpPbl MOBbLILUEHHOW YYBCTBUTENIbHOCTU YenoBeKa K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HeHUIO OKpYXKatoLLel cpefbl. reHeTuyeckas
NpeapacrnooXXeHHOCTL YesloBeKa K NaTo/Iornam.

JemoHcTpanuu

Tabnuubl 1 cxembl: «KapuoTun 4yenoseka», «MeTofAbl U3yUYeHUS TEHETUKU
yenoBekar, «I"eHeTnYecKne 3a60/1eBaHNA Ye/lOBEKa.

IpakTuuyeckasn padora «CocTaBneHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cestekuusi OpraHu3MoB

JomecTnkauma u cenekumsa. 3apoxaeHuwe Ccenekunm u  [JOMecTUKaL UK.
YueHne H. . BasunoBa 0 LleHTpax nNpoUCXOXKAeHWA W MHOroobpasms
KyNbTYPHbIX pacTeHWiA. Ponb cenekumMn B CO34aHUM COPTOB pacTeHuid U Mopof
XMBOTHbIX. CopT, nopofa, wWTamMMm. 3aKOH T[OMOJIOTUYECKNUX PALOB B
HacneACTBEHHOW M3MeHumMBocTM H. . BaBunoBa, €ro 3HavyeHue A
CeNeKLUMOHHOW paboTsbl.

MeToabl CenekUMOHHON paboTbl. WCKYCCTBEHHbLI OTO60P: MacCoBbIA U
VHANBUAYA/IbHBIN, JTan.l KOMOMHAUMOHHOW  Cenekumn. cnbiTaHne
npoussoguTened no notomctey. OTOOP MO rEHOTMNY C MOMOLLGIO OLEHKM
(heHOTMMNA NOTOMCTBA MU OTOOP MO reHOTUMY C NOMOLLbIO aHasm3a HK.

VICKyCCTBEHHbI ~ MyTareHe3 Kak  MeTof  CefleKUMOHHON  paboThl.
PagnaLOHHbIN N XMMUYECKMIA MyTareHe3 Kak UCTOYHUK MyTauui y KybTYPHbIX



(bopM opraHusmoB. lcnosb3oBaHWe TEHOMHOrO pefakTUpPOBaHWA W METOLOB
PEKOMOMHaHTHbLIX AHK A58 nonyyeHns UCXOLHOrO MaTepuana Ans cenekuumn.

MonyyeHwne NnoAnNIOUI0B. BHyTpuBMaoBas rmépuamsaums.
BNM3KOPOACTBEHHOE — CKpeluvBaHMe, WM UMHOpUAWMHT.  HepoacTeBeHHOe
CKpewnBaHve, unn aytopuauHr. Feteposnc n ero npuyunHbl. Kcnonb3oBaHue
reteposunca B cenekumn. OTaanéHHas rmépuamsaums. NpeogoneHne 6ecrnnogus
MEeXBUWA0BbIX TMOpPMA0B. [LOCTUXEHUSA CeNeKLMN PaCTEHUI U XKUBOTHbLIX. «3enénas
PEBOIOYUA).

CoxpaHeHMe N n3yyeHne reHeTUYECKMUX PeCcYpCoB Ky/bTYPHbIX PacTeHWUA U
UX  OUKUX  poAMYen  AnA  CO3[4aHWA  HOBbIX  COPTOB W rmbpuaos
Ce/IbCKOXO3SNCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpasieHue
ceHenu4YecKumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPOMBICIIOBbLX HCUBONIHBIX
6 Yyejix yayduleHus cyuecmeeyrouux u CO30AHUSL HOBbIX }”lOpOO, JAUHULL U Kpoccoes, 6
mom uucie C npumeHerHuem CoO6pemMeHHblX Memoooe HAY4YHbIX uCCJZQOOSaHuIZ,
nepeoosuvlx uoell U NepCneKmu8HbIX MexHON02ULL.

JleMoHCTpauun

MopTtpetbl: H. . Basunos, . B. MuuypuH, . A. KapneueHko, 1. Tl
JNlykbAHeHKo, b. J1. Actaypos, H. bopnoyr, A. K. benses.

Tabnuubl N cxembl: «LIeHTPbI MPOVCXOXAEHNA 1 MHOT000Pa3ns KybTYPHbIX
pacTeHuin», «3aKOH rOMOMOrMYECKUX PsSAoB B HaCNeACTBEHHON N3MEHYMBOCTM,
«MeTogpl cenekunmn», «OTganéHHas ruopuamnsauns», «MytareHes».

JlaGopaTopuas padora «/13yyeHne COPTOB Ky/NbTYPHbIX PacTeHWIA 1N NOpoa
LOMALLHNX XXUBOTHbIX».

JlaGopaTopuas padora «/13yyeHne MeTo40B CENEKLNN PaCTEHNIA».

IpakTHueckas padora «[1pVBMBKA PACTEHUIN».

Ikckypeust «OCHOBHble MeTOAbl M AOCTVDKEHWUA CeNeKUUM pPacTeHUd U
YKMBOTHbIX (Ha CeNeKLMOHHYH CTaHUuI0, NnJeMeHHYH (hepmy,
COPTOMCMbITATE/IbHBIA Y4aCTOK, B TEMIMYHOE XO3AWCTBO, B /1abopaTopuro
arpoyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo0/J10rMsl U CHHTETHYECKasi O0MO0JIOTUs

OObEKTbI, UCMNONb3yemble B OMOTEXHOMOMMW, — KNETOYHble U TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, nx XapaKTepucTunKa. TpagnunoHHasa
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBLIX  MPOAYKTOB,
BUHOAeNne. MUKpPOBMONOrnYecknii  cuHTe3. OOBEKTbI  MUKPOBMONOrMYeCKNX
TexXHOMornin. Npoun3BoacTBO 6e/1ka, aMUHOKUC/IOT Y BUTaMUHOB.

Co3faHne TEXHOMOrMn U UHCTPYMEHTOB Lie/leHanpaB/ieHHOr0 M3MEHeHUs Y
KOHCTPYWPOBaHNA TeHOMOB C Lie/blo MoJlyYeHNss opraHn3MoB U MX KOMIMOHEHTOB,
COAepXKalmx He BCTpPeyaroLLmecs B Npupoae GMOCUHTETUYECKIME MYTH.



KneTouHas mHxeHepus. MeTobl KynbTypbl KETOK U TKaHE pacTeHun U
XMBOTHbIX. KpunobaHkn. Comartuuyeckad rnbépuamsaums . comaTUyecKuia
ambpuoreHes. lIcnonb3oBaHWe ranjiongoB B CeNeKkuMn pacTeHWuin. [loayuenue
MOHOKIOHANbHBIX aumumel. Mcnonvzo8anue MOHOKIOHANIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MmeouyuHne. VICKYCCTBEHHOE OMNOAO0TBOpPEHME. PeKOHCTpyKuuA
ANLEKNETOK U KIOHUPOBaHME XXUBOTHbIX. MeTof TpaHChnaHTauumn saep KIeTok.
Texnonocuu 0300p06ﬂ€Huﬂ, KyJ1bmusupoearnusl u MUKDPOKJIORAJIbHO20
PA3IMHOINCEHUA CeNbCKOXO3AUCMBEHHbIX Kyjlbnmyp.

XpOMOCOMHass M TreHHas WHXeHepus. VICKYCCTBEHHbIA CUHTe3 reHa W
KOHCTpyupoBaHue peKoMBuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
JOCTKEHMA 1 NEepCneKTUBbl  XPOMOCOMHOW W TEHHOW  UHXeHepuw.
IKOMIOrMYECKME N 3TUYECKME NPOBIEMbI TEHHON NHXXEHePUN.

MeanumHckue 6roTexHonornn. fNoctreHomHasa umposas meamumHa. MNLP-
AMarHoctmka. MeTaboNoMHbIA  aHann3, TeHOLEHTPUYECKMIA aHaM3 npoTeoma
ye/ioBeKa [N OLEHKM COCTOSHMA €ero 340poBbA. VIcnonb3oBaHWe CTBOJIOBbIX
KNeTok. TapretHad Tepanusa paka. 3D-O0uMouHXeHepusi AN pa3paboTKu
(hyHAAMeHTa/IbHbIX OCHOB MeAVLMHCKUX TEXHOMIOTMIA, CO3A4aHuUA KOMIMIEKCHbIX
TKaHei CoYeTaHMeM TEXHONOMNA TPEXMEPHOIO GUONPUHTUHIA N CKaddonamHra
A1 peLLeHns 3aaay NepcoHaIn3npPoBaHHON MeAULMHBI.

Co3faHne BEKTOPHbIX BakKUMH C Lenbio 06ecnevyeHnss KOMOMHMPOBAHHOW
3awmTbl 0T BO36yauTenein OPBIA, ycTaHOBNEHWE MOMEKYNAPHbIX MeXaHU3MOB
(hyHKUnoHMpoBaHna PHK-cogep)kalimx BUPYCOB, Bbi3blBaOLWMX 0COO60 OMacHbIe
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JemoHcTpanuu

Tabnuupl 1 cxembl: «/ICNoNb30BaHNE MUKPOOPraHN3MOB B MPOMbILL/IEHHOM
NPON3BOACTBE», «KNeToUHaA MHXeHepua», «I eHHasa MHXXeHepusa».

JlaGopaTopHas padora «/13y4yeHne 06beKTOB OMOTEXHOMOT NN,

IpakTnueckas padora «[1onyyeHne MONTOYHOKUC/IbIX MPOAYKTOB».

Okckypeust  «BUOTEXHONMOIMA — BaXHeWLas nNpou3BoAMTeNlbHAas cuna
COBPEMEHHOCTM (Ha BUOTEXHOIOrMYECKOEe NPOM3BOACTBO)».

11 KIIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIEHHH B
OHoI0rUN

JBO/MOUMOHHAA Teopua Y. [lapBuHa. [1peAnocCbiikKW  BO3HWUKHOBEHUS
AapBuHN3Ma. XX13Hb N Hay4YHaa feaTtenbHocTb Y. JapsBuHa.

ABwxyLme cunbl 3BoOLMN BUAOB No Y. [lapBnHy (BbICOKas MHTEHCMBHOCTb
PasMHOXXEHWS ~ OpPraHM3MOB, HaCNefACTBEHHasd W3MeH4YMBOCTb, Oopbba 3a
CYLLIeCTBOBAHWE, eCTECTBEHHbIN 1 UCKYCCTBEHHbI 0TOOP).



OdopmneHne cuHTETUYeCKOM Teopumn 3ssonoummn (CT3I). HenTpanbHas
Teopus aBomoumn. CoBpeMeHHas  3BOMIOUMOHHAA  6uonorus.  3HayeHuwe
3BO/IFOLMOHHOM Teopuu B (hOpMUPOBaHM eCTECTBEHHO-HaYYHON KapTUHbI Mupa.

JleMoHCTpaIMuA

MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. Namapk, 3. XK. CeHT-Unep, XK.
KtoBbe, Y. [apsuH, C. C. YeTtsepurkos, L. N. LLmanbrayseH, k. XongeiH, O. K.
benses.

Tabnuubl M cxembl: «Cuctema >umBo npupodbl (No K. JIMHHEND)»,
«JlecTHMUa XMBbIX cyuwlects (no Jlamapky)», «MexaHn3m (QOPMUPOBaHUS
MPUCMOCOBNEHNIA Y PaCcTEHUA WM XXMBOTHbLIX (N0 Jlamapky)», «KapTta-cxema
MapuipyTa nyTewectsna Y. JapBuHa», «Haxoaku Y. OapsuHax», «PopMbl 60pbObI
3a CylllecTBoBaHMe», «llopoabl ronyben», «MHoroobpasme KynbTYpHbIX (OpM
KanycTbl», «lopoabl AOMALLHUX XXUBOTHbIX», «Cxema 06pa30BaHNS HOBbIX BU/0B
(mo Y. [apBuHy)», «CxemMa COOTHOLUEHUA OBWKYLIMX CWUN  3BOMIOLUN»,
«OCHOBHbI€e MOJIOXKEHNA CUHTETUYECKOI TEOPUM 3BOOLIUN.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak afnemeHTapHas eguHuua aponounn. CoBpemMeHHble METOAPbI
OLEHKN TeHeTMYeCcKoro pasHoobpasvst M CTPYKTYpbl nonynsuuid. M3ameHeHue
reHo(hoHZa MONyNnAuUMM Kak 3/1eMEeHTapHOe 3BO/IIOUMOHHOE ABfIEHME. 3aKOH
reHeTMYecKoro pasHoeecus K. Xapau, B. BaiH6epra.

AneMeHTapHble (akTopbl (ABVKYLME CUbl) 3BOMOUMW. MyTauMOHHbIR
npouecc. KombuHaTMBHas W3MeHUYMBOCTb. [peiid TreHOB —  C/y4ailHble
HeHanpaB/ieHHble  M3MEHEHUs 4acToT anfefied B nonynsaumax.  SqdekT
OCHoBaTend. JOggexm oOymulioynoeo eopaviuika. CHUMNCEHUE 2eHemUYecKo2o
paznooobpazus: npudunsl u cieocmesus. llposenenue s¢pghexma Opeiigha cenog 6
bonvuwux u  manbix  nonynayusx.  Mwurpayun.  M3onauus  nonynauumi:
reorpadmyeckas (NpPocTpaHcTBeHHas), buonornyeckas (PenpoayKT1BHas).

EcTecTBeHHbIA OTOOP — HanpaBAsSHOWMIA  (hakTop 3BoMOLUMN. POopMbl
eCTEeCTBEHHOro  0TOOpa:  ABWXKYLIWUWA,  CTabUAM3NPYIOLLWIA,  pa3pbiBatoLLmMid
(an3pynTuBHbIA). MonoBoit 0T60p. BO3HMKHOBEHWE K 3BOJIOLMA COLMA/ILHOIO
MOBEAEHMS XXNBOTHbIX.

MpUCNoco6ieHHOCTL  OPraHU3MOB  KaK — pe3y/ibTaT  MUKPO3BOHOLUN.
Bo3HMKHOBEHWE  npucnocobneHniAc  y  opraHusmoB.  Apomopdosbl K
namoagantayun. Fpmumepbl NPUCNocobieHnA y OpraHn3MoB: MOPMOIOrMyecKue,
(msmonornyeckme,  GMOXMMUYECKME,  MOBeAeHYeckne.  OTHOCUTENIbHOCTb
MPUCNOCco6/1IEHHOCTM OPraHN3MOB.

Bug, ero kputepum un CTpyKTypa. BupoobpasoBaHve Kak pesynbTaT
MWUKpPO3BOMOUMK. M30nauma — KNHOYEBO (DakTop BMA006paszoBaHusA. MyTn u
Cnocoobl BMA006pa30oBaHUS: annonarpuyeckoe (reorpaduyeckoe),



cumnatpuyeckoe  (3KOJIOrMYeckKoe), «MIFHOBEHHOE» (nonunnonansaums,
rmépunamsauyms). 4nmTenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMMPOBAHNA BUONOrMYECKOTO pa3HO0bpasns.

Pofb  3BOMOLMOHHOW 6Guonormm B pas3paboTke HayuHbIX MEeTOA0B
COXpaHeHus 6ropasHoobpasns. MNKPO3BOMOLMA N KO3BOMOLMSA NapasUToB MU NX
X035eB. MexaHn3Mbl (DOPMMPOBAHNA YCTOMUYMBOCTA K aHTUOUOTUKAM U CMOCOObI
60pbObI C HeN.

JdeMoHCcTpaMuA

MopTpeTbl: C. C. YeTBepurkos, 3. Maip.

Tabnuubl 1 cxembl: «MyTauMOHHasA WM3MEHUMBOCTbY», «[loMyNALMOHHAS
CTPYKTYypa Buga», «CxemMa nposiB/ieHNs 3akoHa Xapanm—BaiHbepra», «[BvxyLne
CWU/bl 3BOJTIOLMNY», «DKOMOrMYeckas M30NAumMa nonynsumili ceBaHCKOM qopenms,
«["eorpamyeckass  M30NAUMA  NINCTBEHHMLBI  CMOMPCKOM M JIMCTBEHHULbI
AaypCcKom», «MonynaLMOHHbIe BOHbI YACNIEHHOCTN XULHMKOB W XXepTB», «Cxema
NEeNCTBUSI  eCTECTBEHHOro o0Tbopa», «®PopMbl 60pPbObI 33 CYLLECTBOBAHMEY,
«HOYCTpUa/bHbIA MeflaHn3M», «KKBble MCKOMaemble», «[OKPOBUTE/IbCTBEHHAA
OKpacka YKUBOTHbIX», «[pefynpexxaatoLLas OKpacka YXUBOTHbBIX»,
«Pusmonornyeckme agantauum», «lpucnocobneHHOCTb OpraHuM3MoB U eé
OTHOCUTENLHOCTbY», «KpuTepun Buaa», «Buabl-0BONHUKW», «CTPyKTypa BMAa B
npupoge», «Cnocobbl BUA006pa3oBaHUS», «I eorpaduyeckoe Buao06pa3oBaHMe
TPEX BWAOB NaHAbILLeR», «3IKONOrMyeckoe BMA000pa30BaHWE BUAOB CUHUL»,
«Monmnnonabl pacTeHUn», «KanycTHO-peeyHbIA Tnépuna.

Ob6opyaoBaHue: repbaprn pacTeHWUA, KOMNEKUMN HACEKOMbIX, Yydena NTuL, 1
3BEpeil C npumepamMun pPas3fIMUHbIX MPUCMOCOGMEHNIA, Yydena NTULL WU 3BEpEN
pasHbIX BWAOB, Trepbapun pacTeHUi GAM3KMX BUAOB, 06pa30BaBLUMNXCA
pasNNYHbLIMK crnocobamu.

JlaGopaTropuasi paGora «BbISIBNeHME W3MEHUYMBOCTU Yy 0OCO6E OAHOro
BUAa».

JlaGopaTtopnas  pa6ora  «[lpucnocobneHnss  opraHM3amMoB U UX
OTHOCUTE/IbHasA LieN1Ieco0bpasHOCTb.

JlaGopaTopnass pa6ora «CpaBHeHVWe BMAOB MO MOPXOOrNYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

MeTofbl  M3y4yeHMA  MakpoaBonouMK.  [laneoHTONOrMYeckne  MeToAb!
n3yyeHUs asonouuu. [lepexofHble (OPMbI 1 (PUIOTeHETUYECKME  pPALbI
OpraHn3moB.

Buoreorpaduyeckve metogbl M3ydeHus 3sositoumn. CpaBHeHME (opbl U
(hayHbl MaTepuKOB M OCTPOBOB. Buoreorpauyeckne obnactn 3emnn. Buibl-
3HAEMUKMN N PEINKTLI.



AMOPUONOrNYECKMe 1 CPaBHUTEILHO-MOPMOIOrMYecKne MeTOAbl U3yYeHUs
3BOMOUNN. [eHETUYECKME MeXaHW3Mbl 3BOMOLMMA OHTOreHesa W MOosABMEHUS
9BO/IIOUMOHHBIX  HOBLUECTB. [OMONOrMYHbIE U aHIOTUYHbIE  OpraHbl.
PyauMeHTapHble  opraHbl U aTaBU3Mbl. MoneKkynapHO-reHeTU4YeCKue,
OMOXMMWYECKME W MaTeMaTU4YecKMe  MeToAbl  W3YYeHUs  3BOJOLUN.
[FlOomMonornyHble reHbl. CoBpemMeHHble MeToAbl MOCTPOEHUs (PUIOreHeTUYECKNX
[lepEBLEB.

XpPOMOCOMHbIe MyTaL MK 1 3BONOLUSA FTEHOMOB.

Ob6Lme 3aKOHOMepPHOCTM (MpaBuna) 3BOMKOUMKN. [lpunyun cmenst ynxyuil.
HeobpatumocTb 3Bonoumn. AganTmBHas pagvaumsd. HepaBHOMeEPHOCTb TeMIOB
3BONOLNN.

JleMoHCTpanumn

MopTpeTbl: K. M. Bap, A. O. Kosanesckuit, . Mionnep, 3. leKKenb.

Tabnmupbl N cxeMbl: «PUNOreHETUYECKUI PAA, NOLIAAN», «APXEONTePUKC»,
«3Bepo3ybble  Awepbl»,  «CTerouedanbl»,  «PUHUOPUTLI»,  «CeMeHHble
ManopoTHUKK», «buoreorpagumyeckme 30Hbl 3emaun», «[pend KOHTUHEHTOBY,
«PennkTbl», «HavanbHble CTaguM 3MOPUOHANIBHOMO Pa3BUTUA  MO3BOHOYHBIX
XXMBOTHbIX», «[ OMONMIOTNYHbIE W  aHa/IOTMYHble OpraHbl», «PYAUMEHTbI»,
«ATaBu3MbI», «XPOMOCOMHble HAabOpbl YesioBeka W LiMMMaH3e», «[ faBHble
HarnpaBneHNs 3BONOLUNNY», «O6LLIME 3aKOHOMEPHOCTM 3BOJTIOLINNY.

O6opyfoBaHMe: KONMeKUMKN, repbapum, Myns>KuM MCKOMaeMbIX OCTaTKOB
OpraHn3mMoB, MYNSXKU FOMOJIOTUYHbIX, aHa/IOrNYHBIX, PYAVMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KOJIEKLMN HACEKOMbIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuyHble runoTesbl MPOUCXOXKAEHUS XXU3HM Ha 3emnie. ABMOreHes wu
naHcrnepmums. [loHay4Hble NpeAcTaBeHns 0 3aPOXKAEHUN XXU3HWN (KpeauyoHN3M).
['MnoTe3a NOCTOAHHOIO CamMo3apOXKAEHUA XKN3HU 1 € OnpoBepXXeHne onbiTamu .
Peaw, /1. CnannaHuaHu, J1. Mactepa. MponcxoxaeHme XXn3Hm n actpobnosnorus.

OCHOBHbIe aTansl HeopraHM4ecKom 3BOHOLNN, [NnaHeTapHas
(reonorvnyeckas) aBonOUMA. XUMUYECKas 3BOMOUMA. ABMOreHHbIA CUHTE3
OpraHM4yeckunx BeLWECTB U3 HeopraHuyeckux. OnbiT C. Munnepa n . HOpw.
Ob6pa3oBaHMe MofMMEPOB W3 MOHOMepoB. KoauepsaTHad runotesa A. .
OnapwvHa, rmnoTesa NepBnyYHOro 6ynboHa K. XongelHa, reHeTuyeckas runoTesa
. Ménnepa. Pnbosumbl (T. Yek) u runotesa «mupa PHK» Y. unbéepra.
dopmMmpoBaHne MeMOPaH 1 BOSHUKHOBEHMWE MPOTOK/IETKN.

Wctopua 3emnm M meTodbl €€ u3y4vyeHus. lIcKonaemble opraHuyeckue
octaTtkn. [eoxpoHonormsd n e€ metodbl. OTHOCMTE/NbHAd W abCoNTHas
reoxpoHonorus. ['eoXpoHoNnornyeckas LWKana: 30HbI, 3pbl, NEPUOAbI, INOXMK.



HavanbHble 3Tanbl OpraHWYeckon 3Bonouun. [losBfeHMe W 3BOMOLMSA
MepBbIX K/ETOK. IBONHOUMA MeTabonmsma. BO3HMKHOBEHME MEPBbLIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOGHbIe BUONNEHKM KaK aHaor NnepBbiX Ha 3eMsie CO0OLLECTB.
CtpomartonuTtsl. NMpokKapnoThbl U 3yKapuoThl.

MponcxoxkaeHne aykapnoT (CMMOKUOreHes). IBO/OLMOHHOE MPOUCXOXKAEHNE
BUPYCOB. [MpOMCXOX/AEHNEe MHOrOK/ETOYHbIX OpraHnM3MoB. BO3HMKHOBeHWE
OCHOBHbIX Py MHOrOK/IETOYHbIX OPraH1n3MoB.

OCHOBHble 3Tanbl 3BOMOUMM BbICLUMX pacTeHUA. OCHOBHblE apoMOpPdO3bl
pacTeHuid. Bbixof pacTeHWid Ha cyuwly. [losiBneHWe CMNOPOBbIX PAacTEHUIA U
3aBoeBaHMe UMW cywn. CeMeHHble pacTeHus. [TpoMCXOXAEeHWE LBETKOBbIX
PacTEHUA.

OCHOBHble 3Tanbl 3BOMOLMA XXMBOTHOro Mupa. OCHOBHble apoMop(Oo3bl
XXVBOTHbIX. BeHpcKas (hayHa. KeMOpUIACKMIA B3pbIB — MOAB/IEHNE COBPEMEHHbIX
TUNOB. epBble XOPAOBbIe XXMBOTHbIE. YKM3Hb B BOAE. DBOMOUMA MO3BOHOUHBIX.
MpoucxoxaeHne amubunin n pentunmin. TPoONCXoXKAeHWEe MIEKOMUTALWKX W
ntuy. MpuHUMN  KaoyeBoro apomopdgosa. OcBoeHWe 6eCro3BOHOYHLIMU 1
MO3BOHOYHBIMW YKMBOTHBIMM CYLLW.

Pa3BuTME XM3HM Ha 3emne Mo 3pam M nepuogam: apxei, npoTepo3oMn,
Naneo3oi, Me3030i, KaliHO30M. OO6Llas  XapakTepucTuka KaMmaTa WU
reonornyeckmx npoueccos. lMosiBneHWe M pacuBeT XapaKTepHbIX OpraHuW3MOB.
YrneobpasoBaHue: ero ycioBus v BINSAHWE Ha ra3oBblil COCTaB aTMOCHepb!.

MaccoBble BbIMMPaHUA — 3KOIOMMYECKME KPU3MChI MPOLLIOro. MNpuynHbl 1
CNeACTBMSA MacCOBbIX BbIMMPaHMiA. COBPEMEHHbIA 3KOMOTMYECKUIA KPU3KUC, ero
ocobeHHOCTW. [Mpobnema coxpaHeHNs bruopasHoobpasuns Ha 3eme.

CoBpeMeHHas cucTeMa OpraHM4yeckoro mupa. MpuHUMNbl Knaccuhmkaumm
opraHn3mMoB. OCHOBHble CUCTEMATUYECKIME TPYNMbl OPraHNU3MOoB.

JemoHcTpanuu

MopTpeTbl: ®. Pean, J1. CnannaHuaHu, J1. Mactep, L. . MeuHukos, A. .
OnapuH, K. XongeiH, I'. Ménnep, C. Munnep, I'. KOpn.

Tabnuupl 1 cxembl: «Cxema onbita ®. Pegn», «Cxema onbiTa J1. NMactepa no
N3Y4YeHNIO CaMO03apOXKAeHUA XU3HU», «Cxema onbita C. Mwunnepa, I'. KOpu»,
«OTanbl  HEOPraHW4Yeckom  3BOMOLUM»,  «[ €OXPOHOMOrMYECKas  LUKana»,
«HayasibHble 3Tanbl OpraHNYeckor 3BosIIOUUMY», «Cxema 06pa3oBaHUs 3yKapunoT
NyTéM cumbuoreHesa», «CucTema >XMBOM npupodbl», «CTpoeHuWe BUpyca»,
«Apomopo3bl  pacTeHUn», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOCN»,
«MHOroknetToyHble Bogopocin», «Mxu», «[1anopPoOTHUKU», «[ 0/I0OCEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pacTeHUn», «Cxema pa3BUTUSA >XMBOTHOIO
Mupa», «ApomMopto3bl XMBOTHbIX», «[llpocTelime», «KUWeyHoNoNoCTHbIEY,
«[l'nockue yepBu», «YneHncToHormne», «Pbl0ObI», «3eMHOBO/HbIE»,



«[pecmbiKatowpecs», «lMTuubl», «Mnekonutawowme», «Pa3BUTME XU3HU B
apXencKou ape», «Pa3BUTUE XWN3HW B MPOTEPO30INCKOIN 3pe», «Pa3BUTUE XKXMU3HU B
Mase030MCKON 3pex», «Pa3BUTUE XKN3HM B ME3030MCKOM 3pe», «Pa3BUTHE XKN3HU B
KallHO30MCKOM ape», «COBPEMEHHAs CUCTEMA OPraHMYecKoro Mmmpas.

Ob6opyaoBaHue: repbapuyt  pacTeHUA  pPas/IMUHbIX OTAEN0B, KOMEKUMN
HaCeKOMbIX, BIa&XKHblE MpenapaTtbl XXMBOTHbIX, PAKOBMHbI MOJITKOCKOB, KOMIEKL MK
WTNOKOXMX, CKeNeTbl MO3BOHOYHBbIX >XMBOTHbIX, uYydena MTWL, W 3BeEpew,
KONNeKUMM OKaMeHeNoCTel, MOMe3HbIX WCKOMAEMbIX, MYNSXKN OpraHU4ecKux
OCTaTKOB OpraHn3MOoB.

Bupryaabnaa Jjabopatopuasi paGora «MogennmposaHue  OnbITOB
Munnepa—HOpu No nsyyeHUo abMOreHHOIo CUHTE3a OPraHNYeCKNX COeMHEHWI B
MepPBUYHOI aTMocCepe.

JlaGopaTopHasi pa6ora «/I3yyeHMe WM OMNMcaHMe WCKOMaeMbIX OCTATKOB
APEBHNX OPraHnU3MOB».

IlpakTHueckasi padora «l/I3yyeHMe OCOOGEHHOCTeM CTPOEHUSA pPacTeHWiA
Pa3HbIX OTAEN0B.

IpakTuueckas padora «l/13yyeHne 0COOEHHOCTEN CTPOEHUSA MO3BOHOUYHbIX
YXMBOTHbIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pasgens! 1 3aga4v aHTponosiorun. MeTofbl aHTPONONOMAN.

CTaHOB/IEHVE MpPeLCTaBNeHUn O MPOUCXOXAEHUM YefioBeKa. PennrmosHble
BO33peHus. COBpeMEHHbIE HayUHble TEOPUMN.

CXO[CTBO YeNoBeKa C XXMBOTHbIMWU. CUCTeMATUYECKOe MOJIOXKEHME YeroBeKa.
CBueTeNnbcTBa  CXOACTBA  YeNOBEKA C  XKMBOTHbIMW:  CpPaBHUTE/bHO-
MOP®0/IOrNYECKNe, 3aMOPUOSIOrnNyecKue, (h131010ro-61MOXMMUYECKUE,
nosefeHYeckne. OTNNYMS YeNoBEKA OT XKMBOTHbIX. MNMPAMOX0XKAEHNE U KOMMNIEKC
CBAI3aHHbIX C HUM MpPU3HaKOB. Pa3BuMTME FOI0BHOrO MO3ra U BTOPOI CUMHA/IbHOM
CUCTEMBI.

[BmxyLine cunbl (PakTopbl) aHTPOMNOreHesa: 61UoNOrMYeckmne, coumnanbHble.
COOTHOLLEHME BMONOTMYECKUX U COLMaIbHBIX (PaKTOPOB B aHTPOMOreHese.

OCHOBHble CTaMW aHTpornoreHesa. PaHHWe 4enoBEKOOOpa3Hble 06e3bsHbI
(MPOKOHCY/IbI) M paHHUE MOHrMAbI — 06LMe NpefKy YeNn0BEKOOOPa3HbIX 06e3bsiH U
nofen. ABCTpalonUTeKn — ABYHOrve Npeaku ntofein. Yenosek ymesnblid, nepsble
N3roTOBNEHNS OpyaniA Tpyda. YenoBek NpsAMOXOAALWMA 1 MePBbIid BbIXOL, NtOAeN
3a npegenbl  Adpukn.  YenoeK rendgenboeprcknid —  06wWMiA - Npeaok
HeaHZepTa/IbCKOro Ye/OBEKA M Ye/oBeKa pasymMHOro. Yenosek HeaHAepTa/lbCKUM
KakK BWL NOLE XONOAHOro Kiumara. YenoBek pasyMHbIA COBPEMEHHOrO TUMa,
[AEHVCOBCKNIA  YesioBeK, OCBOEHWe KOHTUHEHTOB 3a npedenamv  AQpuku.
ManeoreHeTnKa 1 NasieoreHOMMKa.



JBO/IIOLMA COBPEMEHHOIO 4YesioBeKa. ECTeCTBEHHbI OTOGOP B NOMynaumsax
yenoBeka. MyTauUMOHHBIN npouecc M noaMMopgnsM. MonynsaunoHHbIE BOJIHBI,
Apeid reHos, murpaumsa v «3ggeKkT ocHoBaTeNs» B MOMYNAUUAX COBPEMEHHOrO
Ye/loBEKa.

Uenoseyeckne pacbl. [loHATME O pace. bonbline packl: eBponeongHas
(eBpasuiickas),  aBCTpasio-HerpovaHas  (3KkeBatopuasibHasl),  MOHrO/IonAHas
(asnatcko-amepukaHckas). BpemMa u nyTW paccefieHMs 4YenoBeka Mo MJaHeTe.
EAMHCTBO  4enoBeyecKUxX pac. HayyHad  HecoCTOATe/NIbHOCTb  pacu3ma.
Mprcnocob/eHHOCTb YenoBeka K pasHbIM  YCNOBMAM  OKPY>KAKOLLEN cpefbl.
BnvsHue reorpaduyeckor cpefbl U Aperda TFeHOB Ha MOPGOIOrni0 U
(hn3monorunio Yenoseka.

MexancumnanmHapHole  metodbl B (hm3myeckoil  (B6MOIOrMYeCcKoin)
aHTpornosornn.  3BOJIOLMOHHAA  aHTpOMosiorMa 1 NaeoaHTPONosorna
YesioBeYeCKNxX nonynauui. buocoumasbHble MCCnefoBaHMs NPUPOAbI YesoBeKa.
VccnepoBaHvie KO3BOMOLMM BMONOTMYECKOr0 1 COLMabHOMO B YEOBEKE.

JleMoHCTpauun

MopTtpeTsl: Y. dapsuH, J1. lukn, A. A. PornHckuid, M. M. Nepacmos.

Tabnmupl 1 cxembl: «MeTofbl aHTPONONOrMN», «I"0NOBHOW MO3I YeN0BeKa,
«YenoBekoobpasHble 006e3bsHbI», «CKeNeT 4enoBeka W CKeNeT LUMMMaH3e»,
«PyAMMEHTbI U aTaBU3MbI», «[IBUXYLLME CU/bl aHTPOMNOreHe3a», «3JBO/MHOLMOHHOe
NPEBO  4YenoBeKa», «ABCTPa/IONUTEK», «YenoBek  yMenblit»,  «Yenosek
MNPAMOXOAALLMIA», «[JeHUCOBCKUIA YenoBek» «HeaHaepTabLbl», «KpOMaHbOHLIbI»,
«[peakn yenoBeka», «3JTanbl 3BO/THOLNN YeoBeKa», «Pacbl Ye/I0BEKa».

O6opyaoBaHMe:  MYNHKM  OKaMeHeslocTeld, NpeAMeTOB  MaTepuasibHOWA
KynbTypbl MPeAKoB  4enoBeka, penpogykuun  (dortorpadun) KaptmH ¢
MUMONOrNYECKUMN N OUBNENCKMMUN  CHOXXETAMU  MPOUCXOXAEHNA Ye/OBEKa,
(hoTorpadmm Haxo[oK MCKOMaeMbIX OCTATKOB Ye/IOBEKA, CKENeT YesioBeKa, MOAe/b
yepena 4enoBeka M Yepena LUMMMaH3e, MOAENb KUCTW Ye/loBEKA U KUCTU
LUMMMaH3e, MOJeNn Topca NPeAKOB Ye/l0BeKa.

Jlaboparopuass padora «/I3yyeHMe OCOBGEHHOCTE CTPOEHWUsA CKeneTta
4e/lI0BEKa, CBA3AHHbLIX C MPAMOX0XAEHNEM.

ITpakTHyeckasn padora «/13yyeHre 3KOMOrMYeCKMX afanTalin YenoBeKa.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalolleil cpeaoi

3apoxaeHue 1 passuTue akosormm B Tpygax A. Nyméonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. l'ekkend, A. TeHcnn, B. H. Cykauésa. Pa3fenbl 1 3agaun
aKkonoruun. Cea3b 3KONOrUK ¢ ApYTrMMN HayKamu.



MeToabl 3konoruun. lonesble HabMOAEHUA. DKCMEPUMEHTbI B 3KOMOTUW:
npupofHble ¥ nabopatopHble. MofenvpoBaHue B 3KOMOrMKM. MOHUTOPUHT
OKPY>KatoLLLEW Cpefibl: NOKa/IbHbIN, PErnMoHasbHbIA U rNobanbHbIN.

3HauyeHne  3KOMOTMYECKUX  3HAHWIA  ANA  4YefioBeKa.  IKOM0rmyeckoe
MMPOBO33PEHNE KaK OCHOBa CBfA3el 4YesioBevecTBa C npupogon. dopmmposaHue
3KOJIOTUYECKOWN KY/NbTYPbl U 3KOJIOTMYECKO rPaMOTHOCTM HaCceNeHus.

JleMoHCTpanun

MopTtpeTbl: A. T'ym6onbar, K. ®@. Pynbe, H. A. Ceepuos, 3. 'ekkenb, A.
TeHcnun, B. H. Cykaués.

Tabnuupl 1 cxembl: «Pa3genbl akonorum», «MeToapl 3Koormm», «Cxema
MOHUTOPWHIa OKPY>KatoLLEein cpefbl».

JlabopaTopHas padora «M3yyeHmne METO/0B 9KO/I0rMYECKUX
nccneaoBaHuin».

Tema 7. Opranu3msl U cpea OOUTAHUS

JKonormyeckme akTopbl 1 3aKOHOMEPHOCTK UX aeincTeudA. Knaccudukaums
3KOJIOTMYECKMX (haKTOPOB: abMOTMYECKME, BUOTUYECKIME, aHTPONOreHHble. ObLume
3aKOHOMEPHOCTU [eNCTBUSA 3KOMormyecknx akrtopos. lMpasuno muHumyma (K.
LLinpeHrens, HO. JInbux). TonepaHTHOCTb. IBPUOUMOHTHbIE U CTEHOOWOHTHbIE
OpraHu3mbl.

AbnoTtunyeckme qaktopbl. CBET Kak 3KOMOrMYeckud aktop. [eicTeume
pasHbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHu3mbl. DKOMOrMYeckue rpynmbl
PaCTEHUA WM >KMBOTHbLIX MO OTHOLIEHWUIO K CBeTy. CurHasbHas pofib CBeETa.
doTonepmoaunsm,

TemnepaTypa Kak 3KOMOrMyecknin aktop. [eicTBve TemnepaTypbl Ha
opraHusmbl. OMKMNOTEPMHbIE N TOMOMOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIEe OpraH3Mmbl.

BnaXHOCTb Kak 3KOMOMMYeckunin  gaktop. prucnocobneHns pacTeHun K
noafepXaHuo BoAHOro 6anaHca. Knaccudukaums pacTeHW MO OTHOLLEHUHD K
Boge. MpncrnocobneHns XMBOTHbLIX K U3MEHEHWNIO BOAHOTO peXunma.

Cpefibl 06UTaHMS OpPraHM3MOB: BOAHasi, Ha3eMHO-BO3[YLLHas, MOYBEHHas,
rnybuvHHas  MOAMOYBEHHas,  BHYTPUOPraHM3meHHast.  PU3NKO-XUMUYECKME
0COOeHHOCTN cpen 06uTaHMst opraHn3amMoB. [lpucrnocobneHnss OpraHM3mMoB K
YKN3HW B pa3HbIX cpefax.

Buonornyeckne puTmbl. BHelWHWE W BHYTPeHHWE pUTMbl. CyTOYHblE U
roAMyHble pUTMbI. T1pMCNOCO6/IEHHOCTL OPraHM3MOB K CE30HHbIM W3MEHEHUAM
YC/IOBUI XKN3HW.

YKn3HeHHble  (hopMbl  OpraHuM3MoB. [lOHATME O >KU3HEHHOW (opwme.
YKn3HeHHble (POPMbI pacTEHWNIA: fepeBbs, KYCTapHUKN, KyCTapHUYKM, MHOTO/IETHME



TpaBbl, OAHOMETHME TpaBbl. YXU3HEHHblEe (OPMbl XXMBOTHbLIX: TUAPOOVOHTHI,
re06MoHTbI, a3P06MOHTLI. OCOBEHHOCTI CTPOEHNA 1 06pasa XNU3HW.

buotuueckme  paktopbl.  Buabl  GMOTMYECKMX  B3aMMOLENCTBUMN:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero ¢opMbl. MNapasntusm, Koonepauus,
MYTYyasin3M, KOMMeHcann3M (KBapTMPaHTCTBO, HaX/1ebHNYeCTBO). HeTpodgmyeckue
B3aumogencTema  (Tonuueckue,  Qopuyeckne,  (abpuyeckmne).  3HayeHume
OMOTUYECKMX B3aMMOLENCTBUMA /1 CYLLECTBOBAHWA OpraHM3MoOB B Cpefe
06uTaHMA. MPUHLMMN KOHKYPEHTHOIO UCKHOYEHMS.

JdeMoHCcTpaIMuA

Tabnuubl N CXeMbl: «3Konornyeckme MakTopbl», «CBETOBOW CMEKTP»,
«OKONOrMYECKMe TPYMMbl XXMBOTHBLIX MO OTHOLUEHUIO K CBETY», «Ten/OKPOBHbIE
XXVBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «PuU3MONOrMYeckne aganTaumm
XXUBOTHbIX», «Cpefbl 00UTaHWA OPraHU3MoB», «BKONOrNYecKkne PUTMbI»,
«KM3HEHHbIE  (DOPMbI  PacCTeHWUA»,  «KM3HEHHbIE  (HOPMbl  XKMBOTHbIX»,
«DKOCUCTEMA LLUMPOKOMCTBEHHOTO Jleca», «9KOCUCTEMA XBOWHOTO fieca», «Lienwu
NUTaHNUA», «XULWHNYECTBO», «[llapasutnam», «KOHKypeHUus», «CruMbKno3»,
«KOMMeHcann3m».

O6opyaoBaHMe: repbapun PacTeHUn W XUBOTHbLIX, MPUCMOCOOMEHHBIX K
BMIUAHUIO Pa3/INYHbIX 3KOMOTMYECKMX (DaKTopoB, repbapun CBETONHOOMBLIX,
TeHeNtOMBbLIX N TEHEBbLIHOC/IMBLIX PACTEHWIA, CBETONHOOMBbIE, TeHeNtobuBble ©
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUst, repbapun 1 KOMNeKUMn Tensiontobmssbix,
3MMOCTOMKMNX, MOPO30YCTOMUMBBLIX PAacTEHWUIA, Yy4yena NTULL U 3Bepeit, repbapum
pacTeHuid, OTHOCALLMXCA K rurpodmTam, Kcepogutam, mMe3ouTam, KOMHATHbIE
pacTeHus AaHHbIX TPYMM, KOMNeKUUN XXMBOTHBIX, 00MTalOLWMX B pasHbIX cpefax,
repbapMm 1 KOMNEKUUW pacTeHUW W XKUBOTHbLIX, 06/1afatolmx Yeptamu
MPUCMOCO6/IEHHOCTN K CE30HHLIM W3MEHEHMSIM YCMOBUIA KM3HW, repbapumn u
KONNEeKUMM PacTEHUA N XKMBOTHBIX Pas/IMUHbIX YKMU3HEHHbIX (DOPM, KOMNeKUMM
YKMBOTHbIX, Y4aCTBYHOLLMX B PA3NYHbIX OUOTUYECKMX B3aMMOAEACTBUAX.

JlaGopaTtopunasi padora «BblfBNeHMe npucnocobneHnii opraHM3MoB K
B/IMSAHUIO CBETa.

JlaGopaTopunasi padora «BblfBNeHMe npucnocobneHnii opraHM3MoB K
B/IMSHUIO TEMMeEPaTypbI».

JlaGoparopHuass paGora «AHATOMWYECKME OCOOGEHHOCTU PacTEHUA U3
pasHbIX MeCT 06UTaHNA».

Tema 8. Jkos10rust BUA0B U NMOMYJISAIMH

IKOMOrMYeCKe  XapakTepucTukum  nonyndumun.  llonynaums  Kak
buonornyeckas cucrtema. Posib HEOAHOPOAHOCTM Cpeabl, (IM3nYeCKNX 6apbepoB 1
0C0BEHHOCTe 61onorMM BULOB B (DOPMMPOBAHUN NPOCTPAHCTBEHHOW CTPYKTYpbI
nonynauynii. OCHOBHble MoKasaTenu Monynsuun: YMUCNEHHOCTb, MIOTHOCTD,



BO3pacTHas W MnonoBas CTPYKTypa, POXKAAEMOCTb, MNPUPOCT, TeMn pPoCTa,
CMEPTHOCTb, MUTpaLus.

JKosnormnyeckaa CTpyktypa nonynsaumu. OueHKa YMCNeHHOCTM nonynauum.
AvHamunka nonynaumm n eé perynaums. BUOTUYeCKUiA noTeHUmMan nonynsauuu.
MopgenvpoBaHue gUHaMUKN nonynaunn. Kpneble pocta YNCNIEHHOCTU NONYNALMN.
KpuBble BbDKMBaHWA. Perynsuus 4YMCMeHHOCTW NOMynaunin: ponb (HakTopos,
3aBUCALLMX U He 3aBUCALLMX OT MIOTHOCTU. DKONOTMYeCKne cTpaTermm Buaos (r- v
K-cTparerun).

MoHATME 06 3KOMorMyeckor Huwe suaa. MectoobutaHme. MHOroMepHas
MOAENb 3KOMOrMYecko Huwm K., XaTumHCOHa. Pa3mepbl 3KOMOrMYecKoin
HULWW. ToTeHUMaIbHaa 1 peann3oBaHHaa HULLIN.

Bug kKak cuctema nonynauuid. Apeanbl BMAOB. Buabl U X XU3HEHHble
CTpaTerun. AKO0rMYecKmne IKBUBAIEHTI.

3aKOHOMEpPHOCTW MOBEAEHMS U MUrpauuid XXMBOTHbIX. Buonornyeckue
NHBAa3NN Yy>KepoaHbIX BUAOB.

JleMoHCTpauun

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl ”  CXeMbl: «IKOJIOTUYECKME XapPaKTEPUCTUKA  NOMYNIALMN»,
«[pocTpaHcTBEHHaA  CTPyKTypa  nonynauyum», «Bos3pacTHble  nupamunibl
nonynaunmn», «CKOpPOCTb  3ace/ieHnsa  MOBEPXHOCTM  3eMan  pPas/IMYHbIMU
opraHusaMammy», «Mogesb 3KONOrnm4eckom HuWm K. . XatunmHcoHa».

O6opyaoBaHue: repbapumn pacTeHNA, KONNIEKLMN XXUBOTHBbIX.

JlaGopaTtopuass  padora  «[1puUCNOCOGNEHNS  CEMSH  pacTeHUd K
pacceneHunIo».

Tema 9. Ikos0rusi c000MIECTB. IKOJOTUIECKHE CUCTEMBI.

CoobuyectBa opraHu3amMoB. buoueHO3 ¥ ero cTpykTtypa. CBsi3n MexXay
opraHusMamu B 61OLEeHO3E.

JkocuctemMa Kak OTKpbiTas cuctema (A. K. TeHcnm). DYHKUMOHA/bHbIE
GNOKN OpraHM3MoB B 3KOCWUCTEME. MPOAYLEHTbI, KOHCYMEHTbI, PefyLeHThbI.
Tpogmyeckne ypoBHW. Tpodmuyeckme uenn M cetn. ABMOTUYECKME OIOKK
aKocucTeM. [MouBbl 1 Wbl B 3KocUcTeMax. KpyrosopoT BeLLECTB U NOTOK 3Heprum
B 9KOCUCTEME.

OCHOBHble  MoOKasaTenu  3KocucTeMbl.  buomacca ¥ nNpoayKums.
JKonornyeckme nNupaMmmnibl Ynces, Giomacchl U 3HEPTUN.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpouixu. Dayxmyayuu.
HanpaBnieHHble 3aKOHOMEpPHbIE CMeHbl COO0OLLEeCTB — CyKueccuun. epBrYHbIE U
BTOPUYHbIE CYKLECCMM W UX TMPUYUHBI. AHTPOMOreHHble BO3AENCTBMSA Ha
cykueccun. KnmmakcHoe coobuectso. briopasHoobpasue 1 nosHoTa Kpyrosopora
BELL,ECTB — OCHOBA YCTOMNYMBOCTU COOOLLECTB.



[MprpoaHbIE 3KOCUCTEMbI. Dxocucmemsvl 03€p u pek. Ixocucmemvl Mopel u
oKeanos. IKocucmemvl MyHOp, J1ecos, cmenel, nNyCMmulHb.

AHTpOI'IOFEHHble 3KOCUCTEMDI. ArpO3KOCI/ICTeMa. ArpOLIIEHO3. Pasnnuuns
MeXay aHTPOMNoreHHbIM1U 1 NpupogHbIMMN 3KOCUCTEMaMN.

Yp6o3skocuctembl. OCHOBHble KOMMOHEHTbI YpboakocucTem. [opoackas
nopa © ayHa. CuHaHTpOMM3auUMa TOPOACKOM (hayHbl. Buonorunyeckoe wu
X035IMCTBEHHOE 3HaYeHue dlf'PO3KOCUCTEM U yp603KOCI/ICTEM.

3aKOHOMEPHOCTM (HOPMMPOBAHMSI OCHOBHbIX B3aMMO/AENCTBUIA OpraHn3mMoB B
aKocuctemMax. Ponv kackadnoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 6 yHKyuoHuposanuu sxkocucmem. NePEHOC IHEPTNUN M BELLECTB Mexay
CMEXHbIMM 3KOCUCTEMaMW. Y CTOMUYMBOCTb OpraHM3mos, I'IOI'Iy]'IFILIII/II\/JI N 3KOCUCTEM
B YC/TOBUAX €CTECTBEHHbLIX N aHTPOMONEeHHbIX BOB,EI,GVICTBI/IVI.

Mexanuzmwi 8030eticmeus 3a2pA3HEeHUll  PA3HLIX Mmunog Ha
CYOOpaHUIMEHHOM, OP2AHUSMEHHOM, NONYISAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL  IKONIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€liCMBUS.
MGTO,U,OI'IOFI/IH MOHUTOPUHIa ECTECTBEHHbLIX N aHTPOMOT€HHbLIX 3KOCUCTEM.

JleMoHCTpauumn
MopTpeT: A. XK. TeHcnn.
Tabnmupl 1 cxembl:  «CTpyKTypa  6MOLEHO3a»,  «JKOCUCTEMaA

LLUMPOKOJSINCTBEHHOIO fleca», «QKOCUCTEMA XBOMHOI0 fleca», «PyHKUMOHabHbIE
rpynnbl OpPraHM3MOB B 3KOCUCTEMe», «KpyroBOpOT BELUECTB B 3KOCUCTEMEY,
«Llenn nuTaHnsa (NacTouwHas, AeTPUTHaA)», «9KOMOrMYeckas nupammaa Yncens,
«3JKOMornyeckas nupammuaa 61Momacchbl», «3KONOrMyeckas nupammaa SHepPrum»,
«O6pasoBaHmne 60n10Ta», «lepBryHasa cykueccus», «BocctaHOBNEHME fieca nocse
noXxapa», «3KocucTema o03epa», «ArpoLeHo3», «KpyrosopoT BELLECTB U MOTOK
3HEPrum B arpoLieHo3e», «Mpumepbl ypOO3IKOCUCTEMY.

O6opyaoBaHue: repbapmmn pacTeHWA, KONNEKLMM HAaCEKOMbIX, Yyyena Ty, 1
3Bepen, repbapun KynbTYPHbIX 1 ANKOPACTYLLMX pacTeHWIA, akBapuym Kak Mofenb
3KOCUCTEMbI.

IpakTuuyeckas padora «/3yyeHne 1 onmcaHne ypo0osKoCUCTEMbI.

JlaGopaTopnass paGora «l3yyeHune pa3HOOOpasna MENIKMX MOYBEHHbIX
UNIEHUCTOHOTMX B Pa3HbIX IKOCUCTEMAX.

DKcKypeusi «KCKYPCUA B TUMMUYHBIA GuoreoueHo3 (B Aybpasy, 6epesHsik,
e/IbHUK, Ha CYXOA0/bHbIA NN NOMMEHHbIV YT, 03ep0, 60/10TO)».

IKeKypeusi «IOKCKYpCUs B arposkocuctemy (Ha mnone wan B Tennu4yHoe
XO0351CTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

Buocthepa — obuennaHetapHasd 060n104ka 3emMnn, rae CyLWecTBYeT WK
CyLLIeCTBOBa/a XXM3Hb. Pa3BnTre NpeacTaBneHnin o 6uoctepe B Tpyaax 3. 3tocca.



YueHue B. . BepHaackoro o buocepe. Obnactn 6ruocgeps! 1 eé coctas. XKnBoe
BeLLEeCTBO Grocdepbl 1 ero QyHKUuN.

3aKOHOMEPHOCTW CyLlecTBOBaHNA Guocdepbl. OcobeHHOCTM Buocthepbl Kak
rno6anbHOM aKocucTeMbl. UHaMMYeCcKoe paBHOBecue B Grochepe. KpyroBopoThl
BELLLECTB 1 BUOreoXMMmYecKme UUKbl (yrnepoda, a3orta). PUTMUYHOCTbL SIBNEHWIA
B Grocdgepe.

30HasIbHOCTL  6uoctepbl. oHATME O 6MOMe. OCHOBHble OMOMbI CYLLN:
TYHApPa, XBOHbIe Nleca, CMeLlaHHbIe 1 LUMPOKOIMCTBEHHbIE fleca, CTenu, caBaHHbI,
MYCTbIHW, TPONUYECKNE fleca, BbICOKOropbs. KNnmar, pacTuTesibHbIA 1 XXMBOTHBIN
MUP GUOMOB CyLLN.

CTpyKTypa 1 (hYHKLMSA XXUBLIX CUCTEM, OLIEHKA UX PECYpPCHOro noTeHumana n
GrochepHbIX DYHKLNIA.

JlemoHcTpanuu

MopTpeThbl: B. . BepHaackuid, 3. 3tocc.

Tabnmupl 1 cxembl: «I"eoctepbl 3emnn», «KpyroBopoT asoTa B MPUPoAe»,
«KpyroBopoT yrnepoga B npupopae», «KpyroBopoT Kuciopoga B NpUpoae,
«KpyroBopoT Bofbl B npupoge», «OCHOBHble 6MOMbI CyLlIn», «Knumatunyeckue
nosica 3emnn», «TyHapa», «Taira», «CMellaHHbIli nec», «LLIMpOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA Nec».

O6opyoBaHue: repbapuy pacTeHUIA pasHbIX 6UOMOB, KOMNEKLMN XKNBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

JKONOrnyecKne Kpusncbl M KX NpUYMHbL. Bo3fdeicTBMe YenoBeka Ha
buoctepy. 3arpsisHeHVMe BO3AYLIHON cpedbl. OxpaHa BO3dyXa. 3arps3HeHuWe
BOoAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. PaspyuwleHne noysbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHMe KnmarTa.

AHTPOMNOreHHOe BO3JENCTBME HA PaCTUTE/bHbIA W XXMBOTHbIN MuUp. OxXpaHa
PacTUTENIbHOTO U >XMBOTHOrO Mupa. OCHOBHble MPUHLUMMbI OXpaHbl MPUPOALI.
KpacHble KHUrKM. Oco60 oxpaHsiemble npupogHble Tepputopun  (OOITT).
BoTaHn4yeckme cagpbl U 300/10MMYECKME NapKK.

OCHOBHblE NPUHLUUMNbI YCTOMYMBOIO Pa3BUTUS 4YesloBeYeCTBa U MNPUPOAbI.
PauvoHanbHOE  MpUPOAOMNoNb30BaHNME M COXpaHeHWe  BMONOrM4Yeckoro
pasHoobpasmsa 3emnn. O6LWMe 3aKOHOMEPHOCTM [/106a/1bHbIX 3KOMOrMYECKMX
Kpn3ncoB. OCO6EHHOCTW COBPEMEHHOIO KpM3nca 1 ero BepPOosiTHbIE MOC/eACTBUS.

Pa3BuTME METOAOB MOHWUTOPMHIa PasBUTUA  OMAacCHbIX TEXHOMEHHbIX
npoueccoB. Cucmemuvie uUCCie008aHUsl nepexooa K pecypcocbepezaroujeil U
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcul.
HLIMMOHaJleble uH(j)OpMaL;uOHHble cucmemal, 0666116111/!661}01/141/!8 ()OClel’l K
qu)opmauuu nO COCMOSAHUINO OMOENbHbIX 6u008 u 3Kocucmem. QOcHoebl



Kopeadurumayuu IKocucmem U Ccnocobo8 6opvovLl ¢ OUONOBPENCOCHUIMU.
PeKOHCWlpyKL}M}Z MOPCKUX U HA3EMHBIX 9KOCUCMEM.

JleMoHCTpanun

Tabnmupl M CXeMbl:  «3arpsasHeHue  atMmocdepbl»,  «3arps3HeHue
rmapocdepbl», «3arpsasHeHne MouBbl», «lMapHMKOBbIA  adidekT», «Oco60
OXpaHsieMble NPUPO/HbIe TEPPUTOPUN», «Moaenn ynpaBaseMoro Mmupa.
O6opyaoBaHue: ¢oTorpaum OXpaHSEMbIX PaCTEHMI U XMBOTHbIX KpacHoi
KHUrK Poccuiickon deaepaunm, KpaCHON KHUMM permoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyvarowmmMmncs nporpamm  cpegHero o6uwiero 06pasoBaHWA:  JIMYHOCTHbIE,
MeTanpeaMeTHbIE U MPeaMeTHbIE,

B CTpyKType NMYHOCTHLIX pe3ynbTaToB OCBOEHMSA NporpaMmMbl Mo 6monorum
BblAefleHbl CNefytoLme COCTaBNAoLLME: 0CO3HAHNE 06YyYatoLLMMUNCS POCCUIACKON
rpaXX4aHCKON NAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOONPefeneHuto, uanuuue momueayuu K  00yYeHUIO  BMONOruu,
yerenanpasientoe paszeumue BHYTPEHHUX YOEXAEHWIn NIMYHOCTU Ha OCHOBe
K/HOUYEBbIX LIEHHOCTEA M UCTOPUYECKUX TpaauuMin pa3BuTUS BMONOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrnocms 00YHaAIOLLMXCA PYKOBOACTBOBATLCS B CBOEN
[eATeNIbHOCTN  LIEHHOCTHO-CMbIC/IOBBbIMW  YCTAHOBKaMM, MPUCYLLMMWN  CUCTEME
buonornyeckoro  06pa3oBaHUsl, Haauuue  npaocosnanus  IKONOrMYECKON
KYNbTYpbl, cnocobnocmu cmasums LN N CTPOUTb XKN3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWSA NPOrpammbl Mo 6MOOTUN AOCTUTaKOTCS
B e4MHCTBE Y4eOHOW M BOCNUTaTE/IbHOM [AeATe/IbHOCTU B COOTBETCTBUM C
TPaANLNOHHBIMU POCCUACKAMUN COLMOKYNbTYPHBIMU, UCTOPUYECKUMU U LYXOBHO-
HPaBCTBEHHbLIMM LEHHOCTSAMW, NMPUHATLIMKA B OO6LLECTBE MpaBuiaMu 1 HOpMamMm
MoBeAeHMs N CMOCOOCTBYIOT MpoLeccam CaMOMO3HaHWA, CaMOBOCMUTaHUS W
CamopasBUTKSA, PasBUTUA BHYTPEHHEW NO3ULMM  IMYHOCTW, NaTpuoTM3Ma WU
YBXKEHUS K 3aKOHY W MpaBonopsaKy, YenoBeKy Tpyda v cTtapllemy MoKOJeHWHO,
B3aMMHOI0 YBaXKEHWs, OEPeXXHOro OTHOLUEHWS K KY/IbTYPHOMY Hac/efuio U
TpagnumMsM MHOroHauMoHanbHOro Hapoga Poccuiickoin defepauunn, npupose u
OKpY>XatoLLeli cpee.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA Yy4yebHOro npeameTa «buonorus»
[O/MKHbI OTPaXaTb FOTOBHOCTb M CMOCOBHOCTL 00YYaKOLLMXCA PYKOBOACTBOBATLCA
CPOPMMPOBAHHOM BHYTPEHHEN MNO3MLUMENR JIMYHOCTM, CUCTEMOM LEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOro O6LLECTBA, PacCLUMPEHUE YKM3HEHHOIO
OnbITa W OMbITa AeATeIbHOCTU B MPOLIECCE peasin3almm OCHOBHBIX Harnpas/eHWI
BOCNMUTATENIbHON esATeNIbHOCTU, B TOM YUC/E B YacTu:

1) rpa:kIaHCKOTO BOCIUTAHUS:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO31LMM 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCMIACKOr0 06LLEeCTBa;

OCO3HaHMEe CBOWMX KOHCTUTYLUMOHHbLIX MpaB M 0053aHHOCTEN, YBaXKeHWe
3aKOHa ¥ NpaBoMnopALKa;



FrOTOBHOCTb K COBMECTHOM TBOPYECKON [eATeNbHOCTU NpU  CO34aHUM
yUYebHbIX MPOEKTOB, PELLEHMN YYeOHbIX M MO3HaBaTe/IbHbIX 3afay, BbIMOIHEHWM
BMONOrNYECKNX 3KCNEPUMEHTOB;

CMOCOOHOCTb  OMnpefensTb COOCTBEHHYKD MO3MUMI0O MO  OTHOLUEHUHO K
ABNEHNSAM COBPEMEHHOM YXXN3HWN U OOBACHATL €é;

YMEHNE YUnTblBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOMO
B3aMMO/ENCTBUS NIOAEN C PasHbIMU YOEXAEHUAMU, KYNbTYPHbIMU LLEHHOCTAMM U
COLMaNbHBIM NOMOXEHUEM;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLECCE COBMECTHOMO BbIMOJIHEHUS
yyebHbIX, MNO3HaBaTeNbHbIX W  WCCMEA0BATENbCKAX 3afa4y, YBaXKMUTE/IbHOI0
OTHOLUEHMSA K MHEHWIO OMNMOHEHTOB MNpPU 06CYXAEHWM CMOPHbIX BOMPOCOB
OM0/IOrMYECKOro CoflepPXKaHus;

FOTOBHOCTb K N'YMaHWTAPHOW W BOSIOHTEPCKOW AeATe/IbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpaXKAaHCKo NAEHTUYHOCTN,
NaTpMoTU3Ma, YBaXXEHMSI K CBOEMY Hapofy, 4YyBCTBa OTBETCTBEHHOCTU nepef
PoanHoi, ropAocTh 3a CBOM Kpail, CBOKO PofMHY, CBOW A3blK U KYNbTYpy,
MPOLL/OE M HacTosLLee MHOrOHaLMOHaIbHOro Hapoga Poceuu;

LIEHHOCTHOE OTHOLLEHME K NPUPOLHOMY Hac/neauto 1 NaMsTHUKaM Npupogbl,
AOCTVKEHMSIM Poccum B HayKe, UCKYCCTBE, CrOPTe, TEXHONOTUAX, TPYAE;

CMOCOBGHOCTb OLEHMBATb BK/aJ POCCUMIUCKUX YYEHbIX B CTAHOBMIEHWE W
pasBuTMe OMONOrMK, MOHWMAHWUSA 3HaYeHWs OMOMoOrMM B MO3HAHWM 3aKOHOB
MPUPOALI, B XXM3HM Ye/ioBeKa U COBPEMEHHOMO 06LLECTBa;

naenHas yoexXaEHHOCTb, FOTOBHOCTb K CNyXXeHuto u 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

0CO3HaHMe AYyXOBHbIX LIEHHOCTEN POCCUMINCKOro Hapoaa;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOrO MOBEAEHWS;

CMOCOGHOCTb OLEHMBATL CUTYaUMIO U MPUHMMATb OCO3HaHHbIE PELUEHUS,
OPVEHTUPYSCb HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTMW;

0CO3HaHe NIMYHOr0 BKMNaga B MOCTPOEHME YCTONUMBOro ByayLLero;

OTBETCTBEHHOE OTHOLLEHME K CBOVM POAUTENAM, CO34aHNIO CEMbW HA OCHOBE
OCO3HAHHOIO MPUHATUA LEHHOCTE CEMEMHOM >XM3HW B COOTBETCTBUM C
TpaaMuusaMm HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

3CTETUYECKOEe OTHOLLEHME K MUPY, BKIOYaA 3CTETUKY OblTa, HAy4yHOro u
TEXHNYECKOro TBOPYECTBa, CNOpTa, TPY/Aa, 06LLECTBEHHbIX OTHOLLEHWIA;

MOHMMaHVe 3MOLMOHA/IbHOIO BO3AENCTBMS YXXUBOW NPUPOAbLI 1 €€ LEEHHOCTMW;



FOTOBHOCTb K CaMOBBIPXEHWIO B pasHbIX BUAAaX WCKYCCTBA, CTPEMJIEHME
MPOSABNATL Ka4ecTBa TBOPYECKON NMYHOCTY;

S) ¢pusnyeckoro BocnuTaHus, (OPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIIMOHAJIIBHOI'O 6JIaFOHOJIy‘II/Iﬂ:

MOHMMaHMe W peasM3auns 340pOBOr0 UM 6e3omacHoro obpasa >KMU3HU
(3nopoBoe  nuTaHWe,  COOMKOLEHWE  TUTMEHWYECKUX MpaBuil U HOPM,
cbaflaHCMPOBAHHBIA  PEXMM  3aHATUA U OTAbIXa, perynsapHas (usnyeckas
aKTUBHOCTb), 6epeXXHOro, OTBETCTBEHHOrO W KOMMETEHTHONO OTHOLUEHUA K
COBCTBEHHOMY (hM3MYECKOMY M NCUXMUYECKOMY 3[0P0BbLHO;

MOHMMaHMe LEHHOCTU MpaBul  WHAUBUAYANTbHOTO W KOJJIEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaLMAX, YTPOXKAOLLMX 340P0BbIO N XXN3HU NOLEN;

OCO3HaHWe NOCMeACTBUIA U HEMpPUATUA BPeLHbIX NpuBbIYeK (YnoTpebrieHns
aJIKOrons, HapPKOTUKOB, KYPEHNS);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCT MacTepcTBa, TPYLON00VE;

FOTOBHOCTb K aKTUBHON [eATe/IbHOCTU TEXHOMOMMYEeCKOn U COLMasbHOM
Hanpas/IeHHOCTW, CMOCOOHOCTb MHULMMPOBATb, M1IAHUPOBATL U CaMOCTOATESIbHO
BbIMOJIHATL TaKYH [eATe/IbHOCTb;

WHTEPEC K pas/IMyHbIM cepam NpodeccuoHanbHON AedaTeNIbHOCTH, YMeHue
COBepLlUaTb OCO3HaHHbIA BblIGOp 6Oyaylled npodeccun U pPean3oBbIBaTH
COOCTBEHHbIE XMN3HEHHbIE MaHbI;

rOTOBHOCTb M CMOCOOGHOCTbL K 006pa3oBaHMIO M CamMo0bpa3oBaHUIO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

3KOMOTrMYeCKM LienecoobpasHoe OTHOLUEHME K MNPUpofe KakK WCTOYHUKY
YW3HW Ha 3eM/e, OCHOBE eé CyLLLeCTBOBaHNS;

MOBbILLEHNE YPOBHA 3KOMIOMMYECKON Ky/bTypbl: MpUoBGpeTeHne onbiTa
M1aHNPOBAHNUA MOCTYMKOB W OLEHKM WX BO3MOXHbIX MNOCMEACTBUNA  AN1s
OKpY)KatoLLLen cpeapl;

0CO3HaHWe rnobanbHOro Xapakrepa 3KOMOTMYecKUX MpobniemM u nyTen ux
peLLeHns:;

CMOCOBHOCTL MCMO/b30BaTb MPMOOpeTaemble MNPV M3y4YeHUn 6uosoruu
3HAHUSA W YMEHWUA nNpU pelleHnr npobnem, CBA3aHHbIX C  pPauvOHasIbHbIM
NMPUPOAONO/bL30BaHNEM  (COGMOAeHMe  NpaBu/  MOBEAeHWA B MPUPOAE,
Hanpae/fieHHbIX Ha COXpaHeHWe paBHOBECUS B 3KOCWUCTEMAX, OXpaHy BWUAOB,
aKocucTeM, brocgepsl);

aKTVBHOE HenpuAaTMe  [elCTBMIA, MPUMHOCALLUMX BpeL  OKpyXaroLlew
NMPUPOAHONA Cpefe, YMEHWe MPOrHO3MpOBaTbh HEONAronpuATHbIE 3KOIOrMYecKue
MoCNeLCTBUSA NPeAnpUHUMAaEMbIX AeCTBUA U NpPesoTBpaLlaTh UX;



Ha/M4me pa3BMTOro 3KOMOMMYECKOro MbILLIEHUS, KOMIOTMYECKON KynbTypbl,
onbITa [eAaTeNbHOCTH 9KOJIOTMYECKOW HanpaB/eHHOCTH, YMeHNs
PYKOBO/CTBOBATbCS VMW B MO3HaBaTEe/IbHOM, KOMMYHWUKaTMBHON M COLMWA/IbHON
MpaKTUKe, FOTOBHOCTM K Y4YacTUIO B MPaKTUYECKOW [AesTe/IbHOCTU 3KO/IOMMYECKOM
HanpaB/IeHHOCTU;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

ChopMMPOBAHHOCTb MUPOBO33PEHMS,, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BMTUA HayKM U OOLLECTBEHHOW MPaKTMKW, OCHOBAHHOIO Ha Auasnore
KyNbTyp, CNOCOBGCTBYHOLLEr0 OCO3HAHMIO CBOEr0 MecTa B NOMNKY/IbTYPHOM MUPE;

COBEPLLEHCTBOBAHNE $SI3bIKOBOM W UMTATE/IbCKOM KyNMbTypbl KaK CpeacTsa
B3aVMMOZENCTBUA MEXAY MOAbMU U NO3HAHWUA MUPA;

MOHMMaHMe cneunuukn O6MONOrMM KaK Hayku, OCO3HaHUS eé poniu B
(hopMMPOBaHUM PaLMOHA/IbHOIO HAY4YHOr0 MbILLU/IEHUS,, CO3AaHUW LIENOCTHOrO
npefcTaBneHnsi 06 OKpPYXKatolemM MUPE Kak O eAUHCTBE MPUPOfbl, YenoBeka U
06LLecTBa, B MO3HaHWM MPUPOAHBLIX 3aKOHOMEPHOCTE W pelleHnn Mpobem
COXpaHeHus NPUPOAHOro paBHOBECHUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrUWN AN COBPEMEHHON LMBUIN3ALUN:
obecrneyeHnss HOBOIO YPOBHSI PasBUTUA MeAMUWMHBI, CO3[aHne MepPCreKTUBHbIX
OMOTEXHOMOrMIA,  CMOCOGHbLIX  pelaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUA
4e/10BEYECTBa, MOMCKa NyTei BbIXoAa M3 rnobasibHbIX 3KOM0rMYecKnx npobnem u
obecrneyeHns  nepexoga K  YCTOMYMBOMY  pasBUTMIO,  pauyoHasIbHOMY
NCMOMb30BaHNIO MPUPOAHbLIX PECYPCOB M (POPMMPOBAHMIO HOBbLIX CTaHAapTOB
XU3HNY;

3aMHTEPECOBAHHOCTb B  MOMYYEHUM OMONOTMYECKUX 3HAHWUA B LENsX
MOBbILLIEHMS 00WEA KynbTypbl, ECTECTBEHHO-HAYYHOW [PaMOTHOCTM, Kak
COCTaBHOM 4acTu (yHKLUMOHaNbHON rpaMOTHOCTM 00y4atowmxcs, HopMmpyemon
MpY N3y4yeHnn Gr1onoruu;

MOHUMaHWe CYLHOCTWM MeTOAOB MO3HaHWA, UCMO/b3YEMbIX B €CTECTBEHHbIX
HayKaX, CMOCOGHOCTM WCMO/Mb30BaTb MOJMyYaeMble 3HaHWA [N aHam3a U
O0OBACHEHUS ABNEHUI OKPYXKAtOLLEro Mmpa M NPOUCXOAALLMX B HEM U3MEHEHWIA,
yMeHue faenaTb OOOCHOBaHHbIE 3aK/NHOYEHMSI HA OCHOBE HayuyHbIX (aKTOB U
NMEOLLIMXCS AaHHbIX C Lie/Ibo MoyYeHns 4OCTOBEPHbIX BbIBO/OB;

CMOCOBHOCTL CaMOCTOATE/IbHO WUCMO/Ib30BaTb OMOMOrMYECKne 3HaHWA A1
peLleHmnsi Npo6emM B peasbHbIX XXU3HEHHbIX CUTYaUUsX;

OCO3HaHMEe LIEHHOCTM Hay4yHOW [esiTe/IbHOCTU, FOTOBHOCTb OCYLUECTB/SATH
MPOEKTHYIO U UCCIeA0BATENIbCKYHO AeATeIbHOCTb UHANMBUAYASILHO M B TPYNNE;

FrOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHUIO U
camoo06pa3oBaHNIO, K aKTMBHOMY MO/IYYEHUD HOBbIX 3HaHWA No 6uonornn B
COOTBETCTBUU C XKM3HEHHbLIMU NOTPEBHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS YyueBHOro npeameta «buonorus»
BK/IOYAIOT: 3HauMMble N8 (HOPMUPOBAHMS MUPOBO33PEHUS  0BYYaKOLLIMXCS
MEXANCUMNNHAPHbIE (MeXnpeaMeTHble) 06LLeHayUHble MOHSATMSA, OTpaXKatoLime
LeNOCTHOCTb Hay4yHOW KapTWHbI MMpa W CneuuduKy MeTOA0B MO3HAHWS,
MCMO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (BELLEeCTBO, SHEPruisi, sABeHne, Npouecc,
cucTeMa, HayyHbIid (hakT, NPUHLMM, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccnefioBaHWe,  HabnofeHWe,  U3MepeHue,  3KCMEePUMEHT U ApYTUe);
YHUBEpCanbHble Yy4yebHble AelicTBUS (MO3HaBaTe/lbHble, KOMMYHUKATVBHbIE,

perynsiTuBHble), obecneymBatoLLme (hopMmpoBaHue (hYHKLMOHa/IbHOA
rPamMOTHOCTM U COLMANbHOM  KOMMETEHLUMM  0OYYatoLIMXCs;  CMOCOGHOCTb
06yyatoLLmXcs MCMOMb30BaTh OCBOEHHble MEXANCLMNMHAPHBbIE,

MVWPOBO33PEHYECKME  3HAHWUA W YHMBEPCA/ibHble  Y4yebHble [AeACTBUA B
Mo3HaBaTe/lbHOM U COLManbHON NPaKTUKe.

B pesynbrate wu3yyeHus OMOMOTUM Ha YPOBHE CpPeAHero 06LLero
obpa3oBaHMa Yy obyuvatouwleroca OyayT  cPOPMUPOBAHbI  MO3HABATE/IbHbIE
YHMBEPCa/IbHble YUYebHble AeCTBUA, KOMMYHUKATUBHbIE YHBEPCA/IbHbIE YYeOHbIe
[ECTBUA, PerynsiTMBHble YHUBEPCA/ibHble Y4yeOHble [eiCTBMS, COBMECTHas
[eATe/IbHOCTb.

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHWS MpOrpaMmMbl CpeAHero 06LLero
06pa3oBaHNsA LO/MKHbI OTPaXKaTb:

OB.]IaI[eHI/Ie YHUBEPCAJIBHBIMHA yqe6H1>1M1/1 MO3HABaATECJIbHBIMU
AEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATE/IbHO  (DOPMY/NIMPOBaTb WM aKTya/M3vMpoBaTb  Mpobnemy,
paccMaTpuBaTbh €8 BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUW 3HAHWI MPUEMbI /IOTUYECKOrO MbIL/IEHNS
(aHann3a, cMHTEe3a, CpaBHeHUS, KnaccumKkaLlmmn, 0606LLEeHNSA), PaCKPbIBATbL CMbIC/T
BMONIOTMYECKMX NOHATUIA (BbIAENATL UX XapaKTepHble MPU3HaKK, yCTaHaB/IMBaTb
CBSA3M C APYTVIMU NOHATUAMWN);

onpefenaTb LUenu [eaTeNbHOCTW, 3a4aBas MapaMeTpbl U KpUTEpUM WX
LOCTVXeHWs, COOTHOCUTL Pe3y/bTaTbl AeATeNIbHOCTM C MOCTAB/IEHHBIMU LEeNsamu;

MCMoMb30BaTb BUONOrNYECKME MOHATUA A1 0ObACHEHUS (PAKTOB U ABMEHWIA
YKMBOW NpMpofbl;

CTPOWUTb JIOTUYEeCKne paccyxjeHns (MHAYKTUBHbIE, AefLYKTVBHble, [0
aHanorny), BbISBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpuBaembiX
ABNEHUAX, (DOPMY/IMPOBATHL BbIBOAbI U 3aK/HOYEHUS;

MPUMEHATbL  CXEMHO-MOJESIbHble  CpeAactBa  A1d  NPeAcTaBieHus
CYLLECTBEHHbIX CBA3e/ U OTHOLLEHWI B M3y4YaemblX 6MOMOrMYeckmx obbekTax, a



TaKKe  MPOTMBOPEYMA  pasHOro  pPOfa,  BbISBMEHHbIX B Pas3/IMYHbIX
NH(OPMALNOHHbBIX UCTOYHUKAX;

paspabartbiBaTh MJaH peLleHns npobsiemMbl C YYETOM aHa/In3a UMEOLLUXCH
MaTepuabHbIX N HeMaTepuasibHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbLI B A€ATENBHOCTb, OLIEHNBATL COOTBETCTBUE Pe3y/IbTaTOB
LIeNIIM, OLeHMBATbL PUCKW NOCNEACTBUIA AeATeIbHOCTH;

KOOPAMHMPOBaTb W BbIMOMHATL  paboTy B YC/OBUAX  PeasibHOrO,
BUPTYa/IbHOr0 ¥ KOMOMHUPOBAHHOTO B3aVMOJENCTBNS;

pa3BMBaTb KpeaTUBHOE MbILLIEHNE NPU PELLEeHUM XXN3HEHHbIX NPo6/iem.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

B/1aleTb HaBbIKamMy y4ebHO-MCCNe0BaTe/IbCKOM M NMPOEKTHOW AeATeIbHOCTH,
HaBblKaMW  paspelleHuss npo6sieM,  CMOCOOHOCTHIO UM TOTOBHOCTbIO K
CamMoCTOATEe/IbHOMY MOUCKY METO0B pPeLLeHNa NPaKTUYeckux 3agay, NpUMeHeHno
Pa3NNYHbIX METOLOB MO3HAHUS;

NCMONb30BaTb pPasNvyHble BUAblI AeATEeNbHOCTM MO MOJIYYEHUIO HOBOIO
3HaHWA, ero WHTeprnpeTauuu, npeobpasoBaHUIO U MPUMEHEHUIO B YYeOHbIX
CUTYyaLuaX, B TOM YMC/ie NPK CO3LaHUM YUYeOHbIX 1 COLMAIbHbIX MPOEKTOB;

(hopMMpOoBaThL HayYHbIN TUM MbILLIEHWS, BNafeTb HAyYHOW TEPMUHO/OTVEN,
KMOYEBbIMU NOHATUAMU U MeTodaMu,

CTaBUTb U (HOPMY/NMPOBaTb COOCTBEHHblE 33fayn B 006pa3oBaTe/bHOWA
[EeATENIbHOCTU U XXM3HEHHbIX CUTYaUNSaX;

BbIABNATL MPUYNHHO-CNIEACTBEHHbIE CBA3WM W aKTyaInM3MpoBaTb 3afady,
BblABUraTb rMMNoTesy eé peLleHns, HaxoAWUTb aprymMeHTbl AnA [0Ka3aTe/bCTBa
CBOMX YTBEPXAEHWI, 3aiaBaTb NapaMeTpbl Y KPUTEPUMN PeLLIEHMS;

aHanM3npoBaTb MOMYyYeHHble B XO[Ee peLleHns 3agauv  pesynbTaThbl,
KPUTUYECKN OLEHUBATL X AOCTOBEPHOCTb, NMPOrHO3MPOBaTh N3MEHEHNE B HOBbIX
YC/OBUSAX;

[aBaTb OLeHKY HOBbIM CUTYaLMsAM, OLLeHNBATb NPUOOPETEHHDIN ONbIT;

OCyLLECTBNATb Ll,eﬂeHaI'IpaBJ'IEHHbIVI MOUCK MnepeHoCa Cpeacts u cnocobos
NencTBUSA B NPOECCUMOHABbHYIO Cpefy;

YMeTb MepeHOCUTb 3HaHWA B MO3HaBaTe/IbHYH U NPaKTUYecKyto 061acTu
XU3HEeAeATe/lbHOCTY;

YMETb UHTErPUPOBaTh 3HAHWSA U3 PasHbIX NPeAMETHbIX 06/1acTei;

BblBUraTb HOBble WUAEW, Npedsaratb OpUrnMHaibHbIe NOAXOAbl U PeLLeHuns,
CTaBUTb NPOBNemMbI 1 3a4auu, LOMyCKatoLye aibTepHaTUBHbIE PeLleHus.

3) pabora ¢ ungopmanueii:

OPVEHTUPOBATLCA B Pa3/INYHbIX MCTOUYHMKAX MH(OpMaLUK (TEKCTe y4ebHOro
nocobus, Hay4yHO-MOMyNnApHON nuUTepaType, OMONOTMYECKUX CNOBApsAX U
CMpaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B VIHTepHEeTe), aHanM31poBaTb



NH(OPMALMIO Pa3/INYHbIX BULOB M (POPM NpeAcTaBieHns, KPUTUYECKU OLIEHMBATD
eé OCTOBEPHOCTb U HEMPOTMBOPEUNBOCTb;

(hopMynMpoBaTb 3anpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
0T60pe 6MONOrMYecKoin MHopMaL, HEOOXOANUMON ANA BbIMOHEHNS YUYEOHbIX
3ajav;

npuobpeTatb OMbIT WUCMO/b30BAHUA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOMiA, COBEPLUEHCTBOBATb Ky/bTypY aKTUBHOIO MCMO/b30BaHWA Pas/iMyHbIX
MOVCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMa/IbHYIO  (hopMy  MNpeAcTaB/eHNs
610NI0rMYeckon nHhopMauun (CxemMbl, rpaukun, anarpaMmmbl, TabanLbl, PUCYHKK
n fpyroe);

MCMOMb30BaTb Hay4HbIM f3bIK B KayeCTBe CpeAcTBa npu pabote C
OMONMOTMYECKON  MHOPMALMER: MPUMEHATb  XUMWUYECKUE, (PU3NYECKME W©
MaTemMaTMyeckme 3Haku U CUMBO/SbI, (hOpMYy/bl, abbpeBmaTypy, HOMeHKNaTypy,
ncrnonib3oBaTb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME  CPeACTBa
HarnsagHoCTw;

BfafgeTb  HaBblkaMyM  pacno3HaBaHuWA U 3aWMTbl  WH(opMaumu,
NH(OPMALMOHHOW 6e30MacHOCTU IMYHOCTH.

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA IleﬁCTBHHMH:

1) o0mmennme:

OCYLLECTB/IATb KOMMYHUKaLMK BO BCEX Chepax »XKM3HW, aKTUBHO y4acTBOBaTb
B Avasnore Wi LUCKycCUM Mo CYLLECTBY 06Cy>KaaeMol TeMbl (YMeHVe 3afaBaTb
BOMNPOCHI, BbICKA3bIBaTb CYXAEHWUS OTHOCWUTE/IbHO BbIMOSIHEHWS MpegiaraeMol
3aja4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYrMX YYaCTHUKOB
Aananora unmn gucKyccun);

pacno3HaBaTb HeBepbasibHble CpeacTBa 00LWEeHWs, MOHMMaTb 3HauyeHue
COUManbHbIX 3HAKOB, MPeAnoCbINOK BO3HWKHOBEHUS KOH(IMKTHLIX CUTYyauui,
YMeTb CMAryaTb KOH(/IMKTbI 1 BECTU MEPeroBopbl;

BNageTb pas/iMyHbIMU crnocobammn O6LLEHNS N B3aUMOAENCTBUSA, NOHMMATb
HaMepeHnst ApYrux Noaen, NposBaATb YBaXMUTEIbHOE OTHOLIEHME K COBeceJHNKY
N B KOPPEKTHOI hopme (hopMy/IMpoBaTb CBON BO3PAXKEHWS;

Pa3BEPHYTO U NIOTMYHO M3/naraTb CBOK TOYKY 3PEHUS C WCMOJIb30BaHWEM
A3bIKOBbIX CPeLCTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATb U MCMO/Mb30BaTh MPerMyLLecTBa KOMaHAHON U MHAMBUAYASIbHON
paboTbl NPW pPeLLeHnn B1ONOrNMYecKoi NPo61eMbl, 060CHOBbLIBATbL HEOOXOAMMOCTb
MPUMEHEHUSA TPYNMNOBbIX (JOPM B3aUMOAENCTBMSA NPU PeLLIeHMN y4ebHOM 3a4aun;

BblOMpaTb TEMATUKY M METOAbl COBMECTHbIX [EACTBUMA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOr0o YneHa KONIEKTUBA;



NPpUHMMaTb  LEN  COBMECTHOM  [AesTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOpPAMHUPOBaTb [EeACTBMS MO €€ [AOCTVDKEHUIO: COCTaBNATb MNfaH AelCTBUN,
pacnpefensTb Pon C YYETOM MHEHWIA Y4YaCTHUKOB, 06CY)XAaTb pe3y/nbTarthl
COBMECTHO# paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/afa W KaX4oro yyaCTHWKa KOMaHAbl B
06LWMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npeanaratb HOBble MPOEKTbl, OLEHMBAaTb MAEW C MO3MLMMA  HOBWU3HBbI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBefeHWe B  Pas/INYHbIX
CUTYyaLmaX, NPOSBAATL TBOPHECTBO U BOOOPaXKeHUe, ObITb MHALMATUBHbLIM.

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHU PETryJAATHBHBIMHA HeﬁCTBHﬂMH:

1) camoopranu3anusi:

MCNONb30BaTb OMONOrMYecKMe 3HaHWUSA [O1S BbISB/EHUA MpPo6iem U UX
PELLEHNS B XXM3HEHHBIX U YYeBHbIX CUTYaUUsIX;

BbIOMpaTb Ha OCHOBE OMOMOrMYECKMX 3HAHWIA LENeBble U CMbICNOBbIE
YCTaHOBKM B CBOWMX AEWCTBMAX W MOCTYMNKax MO OTHOLUEHMIO K XXMBOW MpuUpoae,
CBOEMY 30P0BbI0 1 340PO0BbI0 OKPY>KAKOLLMX;

CaMOCTOSATE/IbHO OCYLLECTB/IATL MO3HABATE/IbHYIO [eSATeNbHOCTb, BbISABATb
Npo6nemMbl, CTaBUTb U (DOPMYNMPOBaTb COOCTBEHHbIE 3a[ayn B 06pa3oBaTe/lbHOM
AEATENIbHOCTU U YXXNU3HEHHbIX CUTYaLUsX;

CaMOCTOSATE/IbHO  COCTaBNATb  MMaH  peleHns npobreMbl € YYETOM
MMEIOLLIMXCS PeCYPCOoB, COBCTBEHHbLIX BO3MOXHOCTEN M NPenoUTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOUTEHNIA;

Aenatb OCO3HaHHbI BblIOOP, aprymMeHTUpoBaTb ero, 6paTb OTBETCTBEHHOCTb
3a peLuUeHue;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

CMoco6CTBOBaTL (HOPMUPOBAHMIO W MPOSIB/IEHUIO LLUMPOKOW 3pyauumMm B
pasHbIX 006M1acTAX 3HaHWIA, MOCTOSHHO MOBbILWATL CBOM 06pa30BaTE/IbHbINA U
KY/IbTYPHbIA YPOBEHb.

2) CAaMOKOHTPOJIb:

[laBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTWBbI B AEeATENbHOCTb,
OLleHMBaTb COOTBETCTBIME Pe3y/IbTATOB LieNAM;

BNafieTb  HaBblKaMW  MO3HaBaTeNlbHOM  pedieKcM  KaK  OCO3HaHWS
COBepLUaeMbIX [AEACTBUA W  MbIC/IUTENbHbLIX MPOLECCOB, WX pPe3y/bTaToB U
OCHOBaHWIA, MUCMoMb30BaTb NPUEMBbI pethneKCMn A5 OLEHKN CUTyauuu, Bblbopa
BEPHOr0 peLLeHus:;

YMEeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO MPUHUMATb PELUEHUS MO KX
CHVXKEHWIO;



NPMHMMATb MOTWMBbI W apryMeHTbl APYrUX Mpy aHanvMse pesynbTaToB
AESTENbHOCTW;

3) npuHsTHE celOsl ¥ APYTUX:

NPUHUMAaTb Ce6s, MOHMMas CBOM Hej0CTaTKN U AOCTONHCTBA;

NPUHUMAaTb MOTMBbI W aprymMeHTbl [ApyrMx npu aHaiuse pesynbTaToB
AESTENbHOCTW;

NpW3HaBaTb CBOE NMPaBO W NPaBO APYrMX Ha OLLNOKY;

pa3BMBaTb CMNOCOGHOCTb MOHMMATL MUP C MO3MLIMK APYroro YenoBekKa.

INPEJIMETHBIE PE3YJIBTATBI

MpeAMeTHblE pe3ynbTaTbl OCBOEHUS COAepXKaHWA Y4yeObHOro npegmeTa
«bvonorus» Ha YrnyonéHHOM YPOBHE OPUEHTMPOBaHbl Ha 0becreyeHne
npounbHOro  obydyeHms  obydarowmxca  6uonormn. OHM  BK/IKOYAOT:
cneyuduyeckne 41 6UONOrMM Hay4vHble 3HaHWS, YMEHUS 1 Crocobbl AeCTBUIA MO
OCBOEHWI0, MHTEeprpeTauMn 1 npeobpasoBaHnio 3HaHWIA, BUAbI AeATENIbHOCTM MO
MOYYEHUIO HOBbIX 3HAHWI U X MPUMEHEHUIO B Pa3/INUHbIX YUYeOHbIX, a TakkKe B
peasibHbIX XXWU3HEHHbIX cUTyaumax. MNpegmeTHble pesynbTartbl MPeACTaB/IeHbl MO
rofjam nsyyeHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npegmeta «buonorus» B 10
Knacce [OMKHbI OTpaXaTb:

CPOpMMPOBAHHOCTb 3HAHWA O MeCcTe W ponn GUONorMKM B CUCTEME
eCTECTBEHHbIX HayK, B (JOPMMPOBAHMM eCTECTBEHHO-Hay4HOW KapTUHbI MUpa, B
MO3HAHWM  3aKOHOB  MPMpPOAbl W peweHMn  Npob/seM  pauvoHasIbHOro
NPUPOLOMNO/b30BaHUS, O BKIaAe POCCUMCKUX N 3apyBeXXHbIX YYEHbIX B pasBUTHE
6uonoruu;

BNafeHne CUCTEMON  OMONOrMYECKUX  3HAHWIA, KOTOpas  BKJ/IKOYaeT:
OCHOBOMoOJararowye OUMOMOrMYecKne TEPMUHbI U MOHATUA (KM3Hb, KIIETKA,
opraHusM, MmeTabonmMsMm, romeoctas, CaMOperynsauums, CamMoBOCMPOU3BEAEHNE,
HacneACTBEHHOCTb, WM3MEHYMBOCTb, POCT M pPasBUTKE), OUONOrUYECKMe Teopuwu
(knetouyHas Teopusa T. LLUBaHHa, M. LLneigeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacTteeHHocT T. MopraHa), ydennsa (H. W. BaBunoBa — 0 UeHTpax
MHOroobpasns 1 MPOUCXOXAEHWUA  KYNbTYPHbIX  PacTeHuil),  3aKOHbI
(eanHO06pa3na NOTOMKOB MepPBOr0 MOKO/MEHWSA, PacLLensieHnsi, YACTOTbl ramer,
He3aBMCMMOro HacnegosaHus [.  MeHgensa, TrOMOMOrMYecKUX pagoB B
HacneACTBEHHOA N3MEHUYNBOCTH H. . Basunnosa), NPUHUUIBI
(KomnsieMeHTapHOCTH);

BflafieHVe OCHOBHbIMW MEeTO4aMW HAy4HOro MO3HaHWA, WUCMO/b3YeMbIX B
OMO/IOTUYECKMX WUCCNEefOBaHNAX XXMBbIX OOBEKTOB (OMuCaHWe, W3MepeHue,
HabntoAeHMe, IKCNEPUMEHT);



YMeHVe BblfeNIATb CYLLEeCTBEHHbIE MPU3HAKWN: BUPYCOB, K/IETOK NPOKapuoT U
3YKapnoT, OAHOKMETOYHbLIX W MHOFOK/IETOYHbIX OPraHnM3MoB, B TOM 4uc/e
GakTepuid, rprboB, PaCTEHWUIA, XXMBOTHbLIX U Ye/loBeKa, CTPOEHNSA OpraHoB U CUCTEM
OpraHoB PacTEHWA, >KMBOTHbIX, YesioBeKa, MPOLECCOB >KU3HEAEATENIbHOCTH,
MPOTEKAKOLWMX B OpPraHn3Max PacTEHWUI, XXMBOTHbLIX U YenloBeka, GMOoIorMyeckmx
npoueccoB: obMeHa BeLlecTB (MeTabonnam), npesBpaileHns aHeprum, 6poXeHUs,
aBTOTPO(HOIr0 M reTepoTPOYHOro TUMOB NMUTaHKA, (DOTOCUHTE3A M XEMOCUHTE3A,
MWUTO3a, Mel03a, rameToreHesa, amopuoreHesa, NOCTaMOPMOHaNLHOIO PasBUTUS,
PasMHOXEHWNS,  WUHAMBWAYaNbHOIO  pas3BUTUS  opraHuMaMa  (OHTOreHesa),
B3aMMOAENCTBMSA reHOB, reTepo3nca, MCKYCCTBEHHOro 0T60pa;

YMeHVe YyCTaHaB/MBaTb B3aMMOCBS3M MeXAy opraHougamm Knetkm n unx
(YHKUMAMM, CTPOEHWEM KNEeTOK pasHbIX TKaHed W WX (YHKUUAMA, Mexay
opraHamm M CUCTEMamMM OPraHOB Yy PACTEHWI, XXUBOTHbIX U YeNOBeKa M WX
(OYHKUMAMMK, MEXAY CUCTEMaMW OpPraHoB M UX (YHKUMAMK, MeXAy 3Tanamu
0bMeHa BeLLecTB, aTanaMm KIeTOYHOIo UMK/Ia U XKU3HEHHbIX LIMKI0B OpraHn3moB,
aTarnamn 3MOPMOHA/ILHOTO Pa3BUTWUA, FEHOTMNOM U (DEHOTMNOM, (PEHOTUMOM U
(hakTopamu cpefibl 06UTaHUS;

YMEHMWE BbISIBNATb OT/IMUUTENbHbIE MPU3HAKN XMBbLIX CUCTEM, B TOM UMUC/E
PacTeHWIA, XXMBOTHbIX U YeNTIOBEKa,

YMEHWE WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOIOTMYECKYHO
TEPMUHONOIMIO U CUMBOJIMKY A/ [oKa3aTe/lbCTBa POACTBA OPraHM3MOB pasHbIX
cucTeMaTUYeCKUX rpynm;

YMeHMe peLlaTtb 61UoNornyeckme 3afadn, BoiBAATb MPUYNHHO-CNEACTBEHHbIE
CBSI3M MeXAay uccnegyembiMu 61M0I0rMYeCKMMIM NPoLIECCaMi U SIBNEHUSMM, [enaTb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB.;

YMEHMe BbINOMNHATL N1abopaTopHble M NPakTUYecKne paboTbl, cobnoaatb
npasuna npu pabote ¢ y4ebHbIM 1 NnabopaTopHbIM 060PYA0BaHNEM;

YMeHVe BblABWraTb TUMNOTE3bl, MPOBEPATb WX 3KCMEPUMEHTASIbHLIMY
cpeacTeaMu, opMynupys Lenb WCCNefoBaHMsl, aHann3upoBaTb MO/TyYeHHbIE
pesynbTaThbl U AeNaTb BbIBOAbI;

YMeHVe y4acTBOBaTb B Yy4eOHO-ucCefoBaTe/lbCkoin pabote no 6Guonorum,
3KONOrMnM 1 MeauLmMHe, NPOBOAMMONM Ha 6a3e LUKOJbHbIX Hay4HbIX O6LLECTB, U
Ny6ANMYHO  MpPeACcTaBNATb  MOMyYeHHble  pe3ynbTaTtbl  Ha  YYEHUYECKMX
KOH(DepeHLmsX;

YMEHME OLEeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCMeA0oBaHWUA B
obnactm  6uonormv 1 MeauUMHbI  (KOHWPOBaHWE,  MCKYCCTBEHHOE
OMM0A0TBOPEHME, HarpaB/ieHHOE W3MEHeHVe TeHOMa W CO34aHue TPaHCTeHHbIX
OpraHvn3moB);



YMeHMe OCYLLECTBNATb OCO3HaHHbIA BbIGOP OyayLleit npodecCUoHaIbHOM
[eAaTeNbHOCTN B 06n1acTy 6uoniorumn, MeauumMHbl, GUOTEXHOMNOIMW, BETEPUHapUN,
Ce/IbCKOr0 XO03AMCTBA, NMULLEBOW MPOMBbILLIIEHHOCTU, Yrny6naTb Mo3HaBaTe/lbHbIN
NHTEPEeC, HanpaB/ieHHbIN Ha 0CO3HaHHbI BbIOOP COOTBETCTBYIOLLEN Mpodeccnn n
MPOAO/HKEHNE  OMOMOrMYecKoro o06pasoBaHMsA B OpraHuMsaumax CpefHero
NPodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npeameta «buonorua» B 11
Kaacce [O/MKHbI OTPaXKaTb:

COpMMPOBAHHOCTb 3HaHWA O MecTe W ponn GUONOrMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHUN COBPEMEHHON €eCTeCTBEHHO-HaYy4YHOM
KapTUHbI MMpa, B MO3HAHUW 3aKOHOB MPUPOAblI W PELUEHUN 3IKOJIOTUYECKMX
Npo6seM 4YenoBeyecTBa, a TakKkKe B peLUeHMM BOMPOCOB paLMOHa/IbHOIO
MPUPOLOMNO0/b30BaHUSA, 1 B (POPMUPOBAHMMN LLEEHHOCTHOIO OTHOLUEHUS K MPUPose,
06LLIECTBY, YeNOBEKY, O BK/afe POCCUIACKMX W1 3apyOeXHbIX YUYEHbLIX-61M0M0roB B
pasBuTNe 6UOOrNK;

YMeHVe BNafeTb CUCTEMOW OMONMOTMYECKMX 3HAHWIA, KOTOpas BK/IHOYaeT
onpefeneHnss M MOHUMaHWEe CYLLHOCTM OCHOBOMOMarakwmx 6nMonornyecknx
TEPMUHOB W MOHATUIA (BWMA, 3KOCUCTEMa, Guocdepa), GMonornyeckne Teopuu
(aBosntoymoHHas Teopus Y. JapBrHa, CUHTETMYECKas TeOPUs 3BOJOLMM), YYEHUS
(A. H. CeBeproBa — 0 nyTax 1 HanpasneHusax ssonounn, B.. BepHagckoro — o
6uocepe), 3akoHbI (reHeTnyeckoro pasHoBecus K. Xapau v B. BaliHGepra,
3apodbiweBoro cxogctea K. M. bBapa), npaBuna (MuHumyma HO. Jlnbuxa,
3KONOrMYeCKon nupamuasl 3Hepruu), runotesdbl (runotesa «mupa PHK» Y.
Mnn6eprta);

yMeHVe  BnafleTb  OCHOBHbIMW  MeTOZaMM  HAy4YHOro  Mo3HaHu4,
NCMO/b3yeMbIMU B BMONTOTUYECKMX UCCNEA0BaHMSAX XKUBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHwe, n3mMepeHune, HabMKOAEHNE, IKCMEPUMEHT), COCO6aMU BbISBIEHUS Y
OLLeHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVE BbIJeNAaTb CYLECTBEHHble MPWU3HaKN: BWAOB, OGMOreoLEHO30B,
3KOCUCTEM W Buochepbl, CTabUNU3NPYIOLLErO, ABWXKYLLET0 W paspbiBatoLero
eCTECTBEHHOIO 0T60pa, annonaTpuyeckoro " CUMMATPUYECKOro
BNA006pAa30BaHNA, BAVSHUA ABUXKYLLMX CUJT 3BOSTOLMM HA TeHO(OHS, Monynsumm,
MpMcnoco61IeHHOCTY OPraHM3MOB K cpefe 06uTaHus, YepefoBaHns HanpaB/ieHNI
3BONHOLMN, KPYrOBOPOTa BELLECTB M NMOTOKA 3HEPrn B 3KOCUCTEMAX;

YMeHVe YCTaHaB/MBaTb B3aMMOCBA3M MEXAy npoueccaMmn  3BOMOLUN,
ABWKYLLMMU CUMaMK aHTPOMOreHe3a, KOMMOHEHTaMW Pas/IMYHbIX 3KOCUCTEM U
MPUCMOCO6/IEHNAMW K HUM OPraHn3MOB;

YMEHVEe  BbIB/IATb  OT/IMUUTENIbHbIE  MPU3HAKM  KMBBIX  CUCTEM,
NMPUCNOCO6/IEHHOCTb BMAOB K Cpefe 06uTaHWsA, abMOTMYECKUX UM OGUOTUYECKUX



KOMMOHEHTOB ~ 3KOCMCTEM, B3aMMOCBSA3e/  OpPraHM3mMoB B CO06LLECTBax,
aHTPOMOreHHbIX 3MEHEHWIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMEHME WCMOMb30BaTb COOTBETCTBYHOLLME apryMeHTbl, 6GMOMOrMYecKyto
TEPMUHONOIMIO U CUMBOJIMKY AN [l0Ka3aTe/lbCTBa POACTBA OPraHM3MOB pasHbIX
cucTeMaTUYECKUX rpynmn, B3auMOCBSA3WN OPraHnM3MoB 1 cpefbl 06MTaHWsA, eANHCTBA
YefIoBEYECKNX pac, HEeob6XO4MMOCTUM COXPaHeHuUst MHOroobpasusi BUAOB U
3KOCUCTEM KaK YC/TIOBUS COCYLLLECTBOBAHUSA MPUPOAbI U YeN0BEYEeCTBa;

YMeHMWe peLlatb 61Uonornyeckme 3afadn, BolBAATb MPUYNHHO-CNEACTBEHHbIE
CBSI3W MeXAy uccnegyembiMu 61M0I0rMYeCKMMIM NpoLeccammn U SBNEHUAMM, [enaTtb
BbIBO/bI 1 NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/NbTaToB;

YMEHNEe BbINO/MHATL N1a60paTOpHbIE U MpPaKTUYecKne paboTbl, CO6M0AATbL
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMEHVE BblBUraTb TUMNOTE3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHBLIMM
cpeacTeaMu, OpMynuMpys Lefb WCCNeaoBaHMsl, aHannM3MpoBaTb MOYYEHHbIE
pesynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4uebHO-MCCNefoBaTeIbCKOM paboTe no 6uonorum,
3KONOrMM N MeauumMHe, NPOBOAMMONM Ha 6a3e LUKO/bHBLIX Hay4HbIX 06LWECTB, W
Ny6ANYHO  MpeAcTaBNATb  MOMYYEHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(epeHUusx;

YMEHME OLEHMBATb rMNOTE3bl U TEOPUM O NMPOUCXOXAEHWMN XIU3HM, YenoBeka
N YenoBEeYECKMX pac, O MPUYMHAX, NOCNeACTBMAX M cnocobax npeaoTBpaLLeHus
rno6anbHbIX M3MEHEHWIA B BrOCHepE;

YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlen npogeccroHanbHOM
AeaTeNbHOCTN B 061acT 6UONOrN, 3KOMOTUK, NPUPOAONOL30BaHNSA, MEANLIVHBI,
OMOTEXHONOIKW, MNCUXONOrMKN, BETEPUHAPUM, CENbCKOr0 XO03AMCTBA, MMWLLEBON
MPOMbILLUNEHHOCTI, YrNybnAaTb MNO3HaBaTe/NbHbIA WMHTEPEC, HampaBNEHHbIA Ha
OCO3HaHHbIN  BbIOOP  COOTBETCTBYHOLLEW  Mnpoecc U NPOLO/IHKEHME
OMONOrnyYecKoro 0bpas3oBaHUs B OpraHM3aUmsaX cpegHero npogecCMoHaIbHOro U
BbICLLIEr0 06pa30BaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsI pecypenI
1 bronoruns Kak Hayka 1
2 ’KV1Bble CUCTEMbI U UX U3yYeHne 2
3 Buonorusa kneTku 0.5
4 XUMUYeckKas opraHunsauma KneTku 10
3) CTpoeHue N PYHKLUMN KNETKN 8
5 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1
KneTke
7 HaC}'Ie,CI,CTBEHI'-'IaFI MHhopmaLus 1 9 05
peanun3auus eé B KneTke
8 YKU3HEHHbIA LK KNETKN 6 1
9 CTpoeHue 1 PyHKLMM OpraHn3MoB 17 1.5
10 Pa3mMHOXeHWe 1 pa3BnTne opraHn3MoB 8 15
1 "eHeTMKa — HayKa O HacneACTBEHHOCTU U ) 05
N3MEHYMBOCTU OPraH13MoB
12 3aKOHOMEPHOCTW Hac/eACTBEHHOCTH 10
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTH 6
14 "eHeTVKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BuoTexHonorns n CUHTeTUYeCKas buoorus 4
17 Pe3epBHOe Bpems 1




OBLEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME

102

13




11 KITACC

KoaundecTBOo yacoB 3JIeKTp0HHbIe
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/n Kontpoabnsie IlpakTuueckue
NIporpaMmMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 3apoxXaeHue 1 pasBUTHE 3BOMOLNOHHBIX 4
npeacTaBeHnin B 6uonorunm
MWKpo3BooLMA 1 e€ pe3ynbTaThbl 14 2
Makpo3sBonouna 1 eé pesynbTaTtbl 6
4 MponcxoxaeHne N pa3BUTHE XN3HN Ha 15 15
3emne
5 MpouncxoxaeHne YenoBeka — aHTPOMNoreHes 10 1
JKON0rns — Hayka 0 B3aMMOOTHOLLEHUNSAX
6 OpraHM3moB 1 HafopraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>KatoLLen cpefon
OpraHusmbl 1 cpesa 0buTaHus 9 1.5
3Konorus BUA0B 1 NONynsunii 9 0.5
JKoNorns coobLLEeCTB. SKOMOrMYecKme
9 H 12 05
cUcTeMbl
10 Buocdepa — rnobanbHas sKkocuctema 6
11 Uenosek 1 oKpyxxarowasa cpega 6
12 PesepsHoe Bpems 8
OBULEE KOJTMYECTBO YACOB INO NPOIrPAMME 102 0 7.5




