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MHOACHHUTEJIbHASA 3AIIMCKA

Mporpamma no yye6HoMy npeamety "Buonorus” (ganee - 6uonorunsa) Ha
YPOBHe cpefHero obuiero obpasoBaHusi pa3paboTaHa Ha ocHoBe PefepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuM B Poccuiickoin depepaumm»,
®roC COO, KoHuenuuu npernofasaHus Yy4yebHOro npegmeTta «buonorua» wu
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil Mporpammbl BOCMUTaHWS.

YuebHblin npeamMeT «buonorusa» yrny6néHHoro ypoBHs usydeHuma (10-11
Kfaccbl) SBNSAETCH OAHWM M3 KOMMOHEHTOB MpPeAMeTHON 061acT «EcTecTBEHHO-
HayyHble npeameTbl». CorfacHo nonoxeHnam @roc COO npodusbHble
y4yebHble NpeAMeTbl, U3yvyaeMble Ha Yrny6n8HHOM YPOBHe, ABMSKOTCA CNOCOO0M
anddepeHumaymm  0byvyeHMss Ha YpPOBHe CpedHero obuiero obpasoBaHMs U
Npu3BaHbl 06ecneynTb NPEeEeMCTBEHHOCTb MeXAYy OCHOBHbIM OOLMM, CpefHUM
06LWMM, cpeaHUM MPOMecCOoHa/IbHbIM M BbICLUMM 06pa3oBaHueM. B TO e Bpems
KaKObIA M3 3TUX YYebHbIX NpeaMeToB [A0/DKeH ObiTb OpPUEHTMpPOBaH Ha
MPUOPUTETHOE peLLeHne 0bpa3oBaTe/lbHbIX, BOCMUTATE/IbHLIX W Pa3BUBAROLLIMX
3afja4, CBA3AHHbLIX C MpoQopueHTauUMen 0ByyatoWmMXCa W CTUMYIMPOBAHNEM
MHTepeca K KOHKPETHOW 06/1aCTh Hay4yHOro 3HaHWs, CBA3aHHOro C 6Monoruen,
MeNLMHON, 3KONOT e, NCUXONOTNed, CNOPTOM WU BOEHHbLIM [€/10M.

Mporpamma no ydebHomy npeamety “bBuonorvsa™ gaét npeacraBfeHne o
Luenn n 3afgadax M3ydeHus ydebHoro npeameta «buonorms» Ha yrny6néHHom
YPOBHe, onpefenset 0bsa3ate/ibHOe (MHBapMaHTHOE) NpeAMETHOE CoaepyKaHue, ero
CTPYKTYpMpOBaHMe MO pasfjenaMm v Temam, pacrpefesieHne Mo  Knaccam,
PEKOMEHAYEeT MOC/nef0BaTe/IbHOCTb M3Y4YeHUst Yy4eOHOro martepuana C YYETOM
MeXNpPeaMETHbIX W BHYTPUMNPEAMETHbIX CBA3ei, NIOTMKM y4yebHOro npolecca,
BO3pPacTHbIX 0COGeHHOCTel obydvarowmxcs. B nporpamme no 6uonoruu
peann3oBaH MNPUHUMN MNPEEMCTBEHHOCTU C M3y4YeHWeM OMONOrMU Ha YPOBHE
OCHOBHOIo  06Llero o6pa3oBaHusA, Onarogaps 4Yemy MpoCMaTpMBaEeTCs
Hanpas/fIeHHOCTb Ha  Mocnefytowiee  pasBUTME  BMOMNOTMYECKMX  3HAHWIA,
OPUEHTMPOBAHHbLIX Ha (OpMUPOBaHME eCTECTBEHHO-Hay4YHOro MUPOBO33PEHNS,
3KO/IOTMYECKOr0 MbILLNEHWS, NPeACTaBNeHniA 0 3[0p0BOM 006pase >KU3HKW, Ha
BOCNUTaHME OEpPEXXHOro OTHOLLEHWA K OKpYXKatolein npupodHoi cpege. B
nporpamMme Mo 6GMOIOTMN TakXKe MoKasaHbl BO3MOXHOCTM Y4YeOHOro npegmeTa
«bronorns» B peanusauum  TpedoBaHmin PrOC COO K nnaHMpyembiM
NMYHOCTHbIM, MeTanpeaMeTHbIM W MpPeAMETHbIM pe3y/ibTataMm 06yyeHUs U B
(hOpMMPOBaHMM  OCHOBHbIX BWAOB Y4eOHO-MO3HaBaTe/IbHON  [AeATeNbHOCTU
0byyaloLmMxca Mo OCBOEHWUIO CoAepXKaHWsi BGMOMorMyeckoro 06pasoBaHMsA Ha
YPOBHE CpeAHero o6LLero 06pasoBaHus.

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



pacluvpeHve 1 yrnybneHve 3HaHWiA 00y4aroLMXCA O XXMBOM MPUPOAEe, OCHOBax
MONEKYNAPHOM WU KNETOYHOM 6uonorun, amoepuonorum n 6uonorun passuTus,
reHeTVKW, CeNleKunmn, GMOTEXHOOMNI, 3BOIFOLMOHHOTO YHEHNSA 1 3KONIOTUN.

N3yyeHne yyebHoro npeameTa «buonormsi» Ha yrny6reHHOM YpPOBHe
OPWEHTMPOBAHO Ha MOArOTOBKY O00y4YaloWMXCA K MOCMefYOWeMY MOoyYeHUIO
buonornyeckoro  obpasoBaHMs B BY3aX U OpraHusaumsax — CpefiHero
npoeccnoHanbHOro obpasosaHusi. OCHOBY ero Cofep>kaHns COCTaB/seT cucTema
OMONOrMYECKMX  3HAHWIA,  MOMYYEHHbIX MNPU  U3yYeHUn  0ByYatoLLUMUCH
COOTBETCTBYIOLLMX CUCTEMATUYECKMX Pa3fenioB 6MOMorMm Ha ypoBHe OCHOBHOIO
obllero obpasosaHusa, B 10-11 Kniaccax 3TW 3HaHWA MONyYaroT pasBuTMe. Tak,
pacluvpeHbl 1 yrnybneHbl GMOMOTMYECKUe 3HaHWUS O PacTeHUAX, >XMBOTHbIX,
rpnbax, 6akTepusx, OpraHuM3Me 4esioBeka, OOLMX 3aKOHOMEPHOCTAX >KM3HMU,
[0MOJTHUTENbHO BKKOYEHbI 6UONOrMYecKne CBefeHNs NPUKIaAHOro 1 NoMCKOBOIo
XapaKTepa, KOTOpble MOXHO WUCMO0/Ib30BaTb KaK OPUEHTMPbI 415 MOC/efyHoLEero
Bblbopa npodeccun. Bo3moXHa Takke WHTerpauyusi GMonorMyecKnx 3HaHUn C
COOTBETCTBYIOLMMN 3HAHUAMMU, MONYYEHHbIMU O0yYatoWMUMNCA MPU N3YUYEeHUN
(hU3MKK, XUMUK, reorpaun N maTeMaTUKN.

CTpyKTypa nporpaMmMbl Mo Yy4debHOMy npeameTy “Buonorna” oTpaxaet
CUCTEMHO-YPOBHEBbLIA W 3BOMOLMOHHBIA  MOAXOAbl K M3yYeHUIO 6uonoruu.
CornacHo um, n3y4aroTcs CBOMCTBA N 3aKOHOMEPHOCTM, XapaKTepHble /19 XKUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHun3sauumn, 3BONHOLUN OPraHNYeckoro Mvupa Ha 3emse,
COXpaHeHMs OMONOrMYecKoro pasHoobpasnsa nnaHetol. Tak, B 10 Knacce
M3y4atoTCs OCHOBbI MOMEKYNIAPHOA W KNIETOYHOW 6MonornmM, sMoépuonorum u
OMonornm pasBuUTUSA, FeHETUKN U Cenekuumn, BUOTEXHONOTMU U CUHTETUYECKOWA
oronornn, akTyam3npyroTCca 3HaHWS 00y4YatoLMXCA NO 60TaHMKe, 30071071,
aHaTomMun, uamonornn denoseka. B 11 Knacce wm3yyaroTCcs 3BOJHOLIMOHHOE
yUYeHue, OCHOBbI 3KO/IOTUN 1 YUYeHue 0 buocdepe.

YuebHblin  npegMeT  «buonormsi»  npu3BaH  06ecneynMTb  OCBOEHME
06yyvatoLLMMmMCs BUONOrMYECKUX TEOPUIA N 3aKOHOB, WA, NPUHLMNOB 1 NpaBu,
NeXalmx B OCHOBe COBPEMEHHOI eCTeCTBEHHO-HaYy4YHO KapTUHbI M1Pa, 3HaHWI 0
CTPOEHMMN, MHOroobpasMm U OCOBEHHOCTSAX KIETKW, OpraHvama, Monynauuu,
O1OLIEHO03a, 3KOCUCTEMbI, O BbIJAOLLMXCA HAYUYHbIX AOCTUXKEHUAX, COBPEMEHHbIX
nccnefoBaHNAX B 61oN0rMn, NPUKNaAHbIX acnekTax 61monormyeckux 3HaHuin. 4ns
pasBUTUS M MOAAEPXaHUA MHTepeca 00y4aroLMxXcs K OMONMorMn Hapsigy co
3HaUNTE/IbHLIM 00BLEMOM TEOPETUYECKOrO MaTtepuasna B COLepXXaHUM nporpamMmbl
Nno 6ronorMn NPesycMOTPeHO 3HAaKOMCTBO C MCTOPWE CTAHOBNEHWUS U Pa3BUTUSA
TOW WM WHOM 06/11acT 6MOoNOrMK, BKNALOM OTEYECTBEHHbIX W 3apyOexXHbIX
YUYEHbIX B PELLEHNE BAXXHENLLNX BUONOTrMYECKUX M 3KOTOMMYECKUX MPoo6em.



Llenb n3yyeHns yyebHoro npeameta «bnonorns» Ha yrnyo6n1éHHOM YpoBHe —
OBNafieHne  obyyvaloWMMUCA  3HaHWAMKM O  CTPYKTYPHO-(DYHKLUMOHA/IbHOM
OpraHu3auum >KUBbIX CUCTEM pPa3HOro0 paHra W MpuobpeTeHNe YMeHUi
MCNONb30BaTh 3TU 3HaHWA B (DOPMUPOBAHUN MHTepeca K onpefenéHHON 061acTu
MPOMecCUOHaNbHON [AeATeNIbHOCTW, CBA3aHHOW C OWMONOrMein, unm K BblGopy
y4eOHOro 3aBefieHns NS NPOA0/HKEHNS BMOOrMYECKOro 06pa3oBaHus.

JOoCTKeHne Uennm  K3ydeHus y4debHOro npeamera «buonormsa»  Ha
yrny6néHHOM ypoBHe 06ecrneynBaeTCsa peLleHneM CreayroLmx 3aaay:

OCBOEHMWe 06y4YatoLMMNCA CUCTEMbI BUOTOTNYECKNX 3HAHWIA: 06 OCHOBHbIX
OMONOrMYECKMX TEOPUAX, KOHLEMUUAX, rmnoTesax, 3akoHaxX, 3aKOHOMEPHOCTSX U
npasuiax, COCTaBNAIOLLMX COBPEMEHHYIO eCTECTBEHHO-HaYYHY0 KapTUHY MUpa; 0
CTPOEHMUN, MHOroobpasum u OCOBEHHOCTAX OMONIOTUYECKUX CcuUcTeM (K/eTKa,
opraHu3m, nonynaums, Bua, bruoreoueHos, 6nuochepa); 0 BblAAOLLMXCA OTKPbITUAX
1 COBPEMEHHbIX UCCNef0BaHUAX B BUonoruu;

O3HaKOM/IeHMe 00y4yaloWwmnxcss C MeTodaMu MO3HAHWA >XMBOI MPUPOAbI:
nccnefoBaTeNlbCKUMM  MeTofaMu  BMONOrMYecKMX HayK  (MOJIEKYNISIPHON 1
KNeTOYHOW 6uonornn, 3mbpuonorMm u OUONOTMM  PasBUTUS, TEHETUKN W
cenekumn, OMOTEXHONOMMM U CUHTETMYECKOW OMONOrMK, NaseoHTONOrK,
3KONOrMm);  MeTofamm  CamMOCTOSITENIbHOrO  NPOBefeHNs  BGUMONOrMYeCKmX
nuccnefoBaHu B nabopatopum M B npupoge (HabnwogeHwe, U3MepeHue,
3KCNEePUMEHT, MOAE/IMPOBaHNe);

OBNafieHVe 06yYaloWMMUCS  YMEHWAMMW:  CaMOCTOATE/IbBHO  HaXOAMTb,
aHaM3MpoBaTb M MCMOMb30BaTb OGMOMOMMYECKYHO MH(OpPMaLMIO; NOMb30BATLCA
OMONOTMYECKON TEPMUHONOIMEN U CUMBOSIMKON; YCTaHaBNMBaTb CBSA3b MeXAay
pasBuTMEM BMOMIOTUN U COUMAIbHO-3KOHOMUYECKUMIW U 3KOJIOTMYECKUMM
npobsemMamMn 4YenoBeyecTBa; OLEHMBATb MOCNEACTBUA CBOEW [esATeNIbHOCTU Mo
OTHOLUEHMNIO K OKpY)KaroLlel MpupoaHON cpefe, COOGCTBEHHOMY 3[0POBbH U
3[0POBbI0  OKpY)KaloLWmMX fofder; 060CHOBbIBaTb M co6M04aTh  Mepbl
NPOMNAKTUKN MHPEKLUMNOHHBLIX 3ab60neBaHWIA, NpaBuia noBedeHUs B Npupoge v
obecrneyeHns 6e30MacHOCTN COOCTBEHHOW >XM3HEAEATeNbHOCTM B Upe3BblyaliHbIX
CUTyaumsax MpUPOAHOrO W TEXHONeHHOro  XapakTepa, XapaKTepu30oBaTb
COBpPEMEeHHbIe Hay4Hble OTKPbLITUA B 061acTV Gronoruu;

pasBuTME Y 00YYarOLLUMXCA UHTENNEKTYaIbHbIX Y TBOPYECKMX CNOCOBHOCTEN
B Mpouecce 3HAKOMCTBA C BblJAKOLWMMMUCS OTKPbITUAMU W COBPEMEHHLIMU
NcCnefoBaHNAMM B OGMOMOTUK, pellaeMbiMK eto  npobieMamu, MeTOLO0TNeN
OMON0rNyYecKoro nccnefoBaHuns, npoBefeHNns 3KCMEPUMEHTa/IbHbIX
nccnefoBaHnm, peLleHns 6UoNornyecknX 3agay, MoLenMpoBaHnsa G1oIOrMYECKMX
06BEKTOB U MPOLECCOB;



BOCMUTaHMeE Yy 00yyatoLLMXCA LLeHHOCTHOrO OTHOLUEHWS K YXMBOWN NPUPoe B
LIe/IOM U K OTAe/IbHbIM €€ 06beKTam W1 ABMEHMSAM; (DOPMUPOBAaHME 3KOMOMMYECKOMN,
reHeTMYeCKOM TrpamMOTHOCTKW, 00LWei KynbTypbl MOBEAEeHVUS B NPUPOAE;
NHTerpauum ecTeCTBEHHO-HayYHbIX 3HaHWIA;

npuobpeTeHre  0Oy4YalOWMMNCA  KOMMETEHTHOCTM B pauuOHa/IbHOM
MPUPOLOMNONb30BaHMN (COGMOAEHNe MNpaBua MOBEAEHUA B MPUPOLE, OXpaHbl
BUOB, 3KOCUCTEM, G1OCHEpPbI), COXpaHEHUN COOCTBEHHOIO 3[40POBLA 1 3[10POBbS
OKpyXawowmx  nogen  (cobniogeHns  Mep  NPoUNaKTUKL - 3ab0seBaHNN,
obecrneyeHne 6e30MaCHOCTU >KM3HEAEATENbHOCTM B Upe3BblyaliHbIX CUTYaLUsX
MPUPOLHOTO W  TEXHOTEHHOr0  XapakTepa) Ha OCHOBE  WCMO/Ib30BaHUA
OMONOrNYECKMX 3HAHWNIA Y YMEHWIA B MOBCEAHEBHOMN XN3HN;

co3faHMe  YCNoBMMA AN OCO3HAHHOrO  Bblbopa  O6yuvatoLMMMUCA
NHANBUAYa/IbHOM 06pasoBate/ibHOW TpaekTopun, CNoco6CTBYHOLLENA
nocneayroLeMy npodeccMoHalbHOMY CaMOOMpPeaesieHnto, B COOTBETCTBMU 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 Hefento), B 11 knacce — 102 yaca (3 yaca B Heento).

OT60p OpraHM3auMOoHHbIX (hopM, METOAOB N CPeAcTB 00y4veHMs 6Uooru
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
ABNAETCA MpPOBeAeHMe N1abopaTopHbIX U MPaKTUYeCKMx paboT. Takxke ydyacTue
06yyatoLLMXCA B BbIMOMHEHUN NPOEKTHbLIX M y4YebHO-MCCeoBaTeIbCKUX paboT,
TemMaTMka KOTOpbIX  OMNpedensieTca  yymTenem Ha OCHOBE  UMeLLMXCH
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.  buonornyeckue  Haykm M M3yvyaeMble UMW MPOGSIEMBI.
dyHOamMeHTaNbHbIE, MPUKNaAHbIe W MOWCKOBble Hay4yHble WCCNef0oBaHUS B
Guonorun.

3HaueHne 6monormm B HOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTuUHbl Mupa. lMpodeccum, cBs3aHHble C Guonorveir. 3HadeHwe 6uonornni B
NPaKTUYeCKOW [esATeNbHOCTU  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, 4. K. benses.

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

Tema 2. 7KuBble cuCcTeMbI U UX U3Yy4YeHHUE

YKuBble CUCTeMbl Kak npeameT u3yyeHus 6uonornn. CBOWMCTBA KMBbLIX
CUCTEM: eAMHCTBO XMMMWYECKOro CoCTaBa, [AMCKPETHOCTb W LeNOCTHOCTD,
CNIOXHOCTb W YMOPALOYEHHOCTb CTPYKTYpPbl, OTKPbLITOCTb, CamoOpraHu3aLms,
CaMOBOCNPOU3BeeHNE, Pa3aparkKMMOCTb, M3MEHUYMBOCTb, POCT 1 Pa3BUTKE.

YPOBHM  OpraHu3aumm >KMBbIX CUCTEM: MOJEKYNAPHbIA,  KNETOUHbIN,
TKaHeBbIN, OpraHNU3MeHHbI, nonynAauMoHHO-BMA0BOW, 3KOCUCTEMHbIIA
(buoreoueHoTUYECKN), OGUOCHepHbIA. Tpouecchbl, MPOUCXOAALME B XKUBbLIX
cuctemax. OCHOBHblE MPU3HAKU >KMBOTO. XXM3Hb Kak (hopMa CyLLeCTBOBaHWS
matepun. Hayku, nsydaroLme neble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHusaLnn.

3yyeHne XuBbIX cucteM. Metofbl 6uvonornyeckon Hayku. HabnwogeHue,
N3MepeHne, IKCNepUMEHT, cucTemaTmnsaums, MetaaHanms. MoHATME 0 3aBUCMMON U
He3aBUCUMOW NepeMeHHON. [MnaHuWpoBaHWe 3KCnepuMeHTa. [locTaHOBKA U
nposepka runotes. Hynesas runotesa. MoHATUE BbIOOPKM U €€ [OCTOBEPHOCT.
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», «YPOBHU OpraHu3aumm >KUBOM
npupofbl», «CTPOEHME >XMBOTHOM KETKU», «TKaHW >KMBOTHbIX», «CUCTEMbI
OpraHoB 4e/fl0BEYECKOro opraHumsma», «buoreoueHos», «buocgepa», «MeTtogpbl
N3YYeHUs XNBOIN NPUPOLbI».

Ob6opynosaHue:  nabopatopHoe  obopydoBaHMe AN MPOBeAEHUS
HabMO4EHNIA, N3MEPEHNIA, IKCMEPUMEHTOB.

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

Tema 3. buosorus KjieTku

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

MeToabl  MOMIEKYNAPHOM M K/IETOYHOW  OMONOrnnM:  MUKPOCKOMWS,
Xpomarorpams, 3nekTpoopes, MeTo[ MeuyeHbIX aTtoMoB, AMpdepeHUManbHoe
LeHTpUgyrmpoeaHne, KynbTUBUPOBaHWE KIETOK. M3yuenue @QuUKCUpPOBAHHBIX
Kiemok. INEKTPOHHaA MUKpocKonua. Kougorarnvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

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

O6opyoBaHMe: CBETOBO MMKPOCKOMN, MMUKporpenaparbl pPacTUTENbHbIX,
YKMBOTHbIX 1 6aKTepuasibHbIX K/IETOK.

IIpakTuueckass padora «/I3ydeHMe MeTOOB K/ETOYHOW  6rmonoruu
(xpomaTorpadus, anekTpoopes, AnddepeHUManbHOE  LEHTPUQYrMpoBaHue,
MLP)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMUYECKNA cOoCTaB KNETKW. Makpo-, MUKPO- U YNbTPaMUKPO3NEMEHTI.
Boga n eé ponb Kak pacTBOpuUTeNs, peareHTa, yyacTue B CTPYKTYPUPOBaHUK
KNeTKW, Tensoperynaumun. MuHepanibHble BeLlecTBa KIeTKW, UX 61onornyeckas
pO/ib. PO/b KaTMOHOB 1 aHUOHOB B K/ETKE.

OpraHuyeckne BellecTBa KneTku. buonormyeckne nonnumepsl. benku.
AMVHOKMCNOTHbIA cocTaB 6e/1koB. CTPYKTYypbl 6eNKOBOM MOMEKy/bl. [epBuyHas
CTPyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  [eHaTypaumsi. CsoilcTBa 6enkoB. Knaccudmkauma — Genkos.
Buonornyeckune QpyHKUUN 6eKOB. [Ipuonet.



Yrnesoabl. MoHocaxapuabl, aucaxapubl, oiurocaxapuibl U nonucaxapuabi.
Obwnini  nnaH CTPOEHMA U (PU3NKO-XMMUYECKMe  CBOWCTBA  YreBOfOB.
Buonornyeckune QyHKLMM yrneBoL0B.

Nunnapl. FvapodunbHo-rnapodobHble cBocTBa. Knaccupukaums nunmuaos.
Tpurnnuepnabl, oconunuasl, BOCKW, CcTepouibl. buonornyeckne MyHKLMM
nmnugos. O6LMe CBOMCTBA 6BMONOrMYECKUX MeMBpaH — TeKy4eCTb, CMIOCOBHOCTb K
caMo3aMblKaHu0, NOMYNPOHULAEMOCTb.

HyknenHosble kucnotebl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KUC/OT.
Hykneotugpl. MNpuvHUMn kKomniemeHTapHocTu. [MpaBuno Yapragda. CTpykTypa
OHK — aBoiiHas cnupanb. MecToHaxoXaeHve n 6uonorundeckme gyHkumm AHK.
Buabl PHK. ®yHkumn PHK B KneTke.

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

CTpyKTypHaa 6uonorus: 6uoxmMmmyeckne n 6nomsnyeckne mccrefoBaHus
coCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OUOMONEKYN. Mooeruposanue
CMPYKmMypol U QYHKYULL OUOMONIEKYN U UX KoMNniekcos. Komnvromephviil ousaiin u
opeaﬂuuecmz} curmes 5u0MOJl€Kle u ux H@I’lpupO@Hblx AHRAJN02086.

JleMoHCTpauumn

MopTtpeTbl: J1. MNMonuHr, K. YoTCoH, ®. Kpuk, M. YUNKunHc, P. ®paHKNnH,
®. CaHrep, C. NpysuHep.

Onarpammbl:  «PacnpegeneHne  XUMUYECKUX  3/IEMEHTOB B HEXWUBOM
npupoge», «PacnpefeneHne XMMUYECKNUX 3IEMEHTOB B XXMBOW NPUPOLE>.

Tabnuubl N cxembl: «lleprognyeckas TabnmMua XMMUYECKUX 3/1EMEHTOB,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B COCTaBe OpraHM3moB», «CTpoeHune
MONeKy bl 6enka», «CTPYKTYpbl 6e/KOBON MONeKYNbl», «CTPOEHWE MOMEKY/
yrnesogos», «CTpOeHWe MOMeKyn AMnuaoB», «HYKNenHOBble 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 OpraHn3mMoB.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

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



CTpoeHMe NpoKapnoTUYEeCKOM KNeTKU. KneTouHas CTeHKa 6akTepuia 1 apxen.
OCOGEHHOCTM CTPOEHUSI TeTePOTPOdPHOM M aBTOTPOGHOM MPOKAPUOTUYECKUX
KNeToK. MecTo 1 posb NpoKapmnoT B BUoLeHO3ax.

CTpoeHwe 7 (hYHKLMOHNPOBaHWe 3yKapnoTUYECKOM K/ETKMN,
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpyKTypa nna3maTuyecKoin
MeMObpaHbl. TPaHCMOPT BELLECTB Yepe3 MniasMaTUYeckyro MeMopaHy: MacCUBHbIN
(anddpysnsa, obneryéHHas AnMOy3nsA), akTUBHbLIA (NEPBUYHBIA M BTOPUYHBIN
aKTUBHbIN  TpaHcropT). [lonynpoHuuaeMocTb MembpaHbl. PaboTa HaTpuid-
Ka/IneBOro Hacoca. dHAOLMTO3: MUHOLMTO3, (ParoumTos. Ik3oumTo3. KnetouHas
cTeHka. CTPyKTypa 1 PYHKUMW KNETOYHON CTEHKWN pacTeHWI, rpnoos.

Lintonnasma. LiMto3onb. LiuTockenet. [BvKeHne uuTonnasmbsl. OpraHonibl
KneTkn. OfHoMeMOpaHHble OpraHouAbl KNeTKW: 3HAoMnasmaTuyeckas CeTb
(AMNC), annapat MonbmAKK, NN30COMbI, UX CTPOEHME U yHKUUKU. B3anMocBA3b
O4HOMeMOpPaHHbIX OpraHoMAoB KeTKu. CTpoeHWe rpaHy/fspHOro peTukynyma.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CUHTE3 PacTBOPUMbIX GenkoB. CUHTe3
KNETOYHbIX  MeMbpaH. [nagkuii  (arpaHynsipHblid) — 3HAOMIa3MaTUYECKMNIA
peTukynym. CekpeTopHas (yHKUmMs annapata [ronbfXun. Moougurayus benxkos 6
annapame [ onvoxncu. Copmuposka benxkos 6 annapame [ onvoxcu. TpaHCNoPT
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 (DYHKUMWM MUTOXOHAPUIA U nnactug. lMepBUYHBbIe,
BTOPUYHbIE W C/IOXKHble  MAacTUAbl  (POTOCUHTE3VPYIOLWMUX  3YKapumOT.
XnoponnacTbl, XpPOMONACTbI, IENKONMACTbI BbICLLUMX PACTEHWIA.

Hemem6paHHble opraHonibl KneTku CTpoeHue U yHKUMM HeEMEMOPaHHbIX
opraHongoBs KNEeTKW. Prnbocomsl. Ilpomeoscymounvie Qunamenmeoi.
MuKpounameHTbl. Axmunosvie mukpogpunamernmor. MblLLIEYHbIE  KNETKMW.
Axmunosvie Komnonenmol HemvluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
ueHTp. CTpoeHMe ” [ABWXKEHME >KIYTUKOB W pecHUYeK. MUKpPOTPy6OoUKM
uutonnasmbl. LleHTpuons. benxu, accoyuuposarHvie ¢ Mukpoguiamenmamu u
muxpompybdboukamu. MomopHvie 6enku.

Appo. O6onoyka a4pa, XpomMaTuH, KapuoniasMa, AApbILKU, 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 3YKapuUOTUYECKON KNeTKu», «CTpoeHume
XMBOTHOW  KNeTku», «CTpOeHue  pacTUTeNbHOM  KNeTKu»,  «CTpoeHue
MUTOXOHAPUN», «AOp0», «CTPOeHMEe NPOKAPUOTUUHECKON KNETKN».

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

JlaGopaTopnass paGora «VI3yyeHMe CTPOEHUS KMNETOK  pas/IyHbIX
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 BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUNIAUNA N AUCCUMUNALNA — IBe CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLECTB: aBTOTPO(HbLIA W reTepoOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. JHepreTMYeckoe o0b6ecrneveHne KNeTKu: npespalleHne AT B
06MeHHbIX npoueccax. PepMeHTaTUBHBIA XapaKTep peakuuint  KeTOYHOro
meTabonmama. PepMeHTbl, WX CTPOEHWEe, CBOWCTBA W MeXaHWU3M [eiCTBUS.
KotepmeHTbl. OTANYMA (hepMeHTOB OT HEOPraHNUYeCKMX KaTasim3aTtopoB. benku-
aKTMBaTopbl N GENKU-UHIMOMTOPbLI. 3aBUCMMOCTb CKOPOCTM (DePMEHTATUBHbIX
peakuuii OT pasinyHbIX PaKToOpOB.

MMepBUYHBIA CUHTE3 OpraHMYecKMX BewlecTB B K/eTke. (POTOCUHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmol U NUSMeHmbl peakyuonHo2o yeumpa. PONb XN10ponaacToB B npougecce
(hoTocmHTe3a. CBeToBas U TeMHoBasA hasbl. @omoovixanue, Cs., C4. u CAM-munol
gomocunmesa. TPOAYKTUBHOCTb (OTOCUHTE3A. BnnsHMe pasninyHbIX (akTopoB
Ha CKOPOCTb ()OTOCUHTEe3a. 3HaueHne (DOTOCMHTE3a.

XemMOCHHTES. Pa3Hoo6pasne OpraHM3mMoB-XeMOCUHTETUKOB:
HATPUUUMpyoLWmne 6GakTepuu, >Kenesobaktepun, cepobakTepuun, BOAOPOLHbIE
GakTepun. 3Ha4yeHMEe XeMOCUHTE3a.

AHa3pobHble OpraHnsmbl. Bugabl 6poxkeHus. TpoayKTbl OPOXKEHUA U KX
NCMO/Mb30BaHNE YeNOBEKOM. AHAa3pOOHble  MUKPOOPraHM3Mbl  Kak  OObeKTbI
6uoTexHonornm n Bo3byamTenn 6onesHein.

A3p06HbIE OpraHu3mbl. ATansl 3HepreTMYecKoro obmeHa.
[MoaroToBUTENbHBIN 3Tam. ['IMKONN3 — 6ECKMCIOPOAHOE pacLLensieHNe rNHKOo3bl.

Bronornyeckoe OKMUCNeHVe, UK KNEeTOYHOE AbiXaHue. POsib MUTOXOHAPWUIA B
npoueccax 6MoI0rMYeckoro okucneHmns. Limknuyeckme peakumm. OKUCIUTENbHOE
(hochopunupoBaHne. ODuepeus membpannozo 2cpaduenma npomonos. Cunmes



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

JleMoHCTpanun

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

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

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHMe ANS NPUroTOB/IEHUSA
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 KNETKax».

JlaGopaTopnass paboora «CpaBHeHVMe MpoLeccoB (POTOCUHTE3a WU
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVEe NPOLLECCOB OPOXEHUSA U AbIXaHUSA».

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakumv MaTpuyHOro cuHtesa. MNpuHLMN KOMMIEMEHTAPHOCT B peakumnsax
MaTpUYHOro CUHTe3a. Peanmsaumna HacneACTBEeHHOW UH(opMaLMn. eHeTUYeCKNI
KOA, ero CBOWCTBa. TpaHCcKpunuus — maTpuuHbid cuHTes PHK. TpuHumnbl
TPaHCKPUMNUMKX: KOMM/IEMEHTAPHOCTb, aHTUMNapanieslbHoCTb, aCUMMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoui xiemke. 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 TeHOB Y MpPOKapuoT. '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 — HEKNETOUHbIE POPMbI XXMU3HN M 06nMraTHble Napas3nTbl. CTpoeHue
MPOCTbIX U C/IOXHbIX BUPYCOB, PETPOBMPYCOB, 6aKTEPNOMaroB. JKusnennbiil yuxi
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a60neBaHMSA YeN0BEKa, XMUBOTHbLIX, pacTeHunid. CMAL, COVID-
19, coymasibHble U MegULMHCKME NPobiembl.

Buoungopmamuxa: unmeepayusi u ananuz b6oavuux maccusos («bigdatar)
CMPYKMYPHbIX Ouo02uYeckux oannvlx. Hanomexuonoeuu 6 ouonocuu u meouyume.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovt 0ocmasKu 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 v perynaumsa. VHTepdasa u MUTO3.
OC0o6eHHOCTM NpOoLEeccoB, MPOTEKalWMX B MHTepgase. oArotoBka KAeTkM K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIIA) NEPUO/bl MHTePdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaumsa. MNpuHuunbl pennvkaumn QHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA  CUHTE3,  aHTUMNapaine/bHOCTb.
MexaHun3m pennvkauum OAHK. Xpomocombl. CTpoeHMe XpomocoMm. Tenomepsl K
TenoMepasza. XPOMOCOMHbIA Habop KNeTKM — KapuoTun. [AuniongHblini un
ranfiongHoli  Habopbl XPOMOCOM. [OMOJIOTMYHbIE  XPOMOCOMbI.  [10/10Bble
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 MUKpOMpernaparax)».

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

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

OCOGEHHOCTM  CTPOEHWA U XKU3HELEeATeNIbHOCTU  OAHOK/IETOUHbIX
opraHusmMoB. baktepun, apxeun, OAHOKNETOYHblE TpUbbl, OAHOKIETOYHbIE
BOZOPOC/U, ApYyrue NpoTUcTbl. KonoHuanbHbIe OpraHn3mel.



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

TKaHM pacTeHuin. Twunbl pacTUTENbHbIX TKaHel: o06pa3oBaTesibHas,
MOKPOBHasA, NPOBOAALLAA, OCHOBHasA, MexaHu4yeckad. OCOBEHHOCTW CTPOEeHMS,
(OYHKLUMIA 1 pacrnonoXeHUst TKaHel B opraHax pacTeHUM.

TKaHWN >XXMBOTHbIX WM 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvasnbHas,
COeAMHUTENbHAsA, MblleyHas, HepBHas. OCOGEHHOCTM CTPOEHUs, (PYHKLMIA 1
PacnosioKeHNs TKaHen B opraHax >XMBOTHbIX W Ye/ioBeka.

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

Onopa Tena opraHu3moB. Kapkac pacTeHuil. CkeneTbl OAHOK/IETOYHBIX W
MHOTOK/NETOYHbIX XXMBOTHbIX. Hapy>XXHbIA 1 BHYTPEHHWUA CKeneT. CTpoeHue K
TUMbI COEANHEHNSA KOCTEN.

[BwKeHne  opraHuamoB.  [BMXKeHMe  OAHOKNETOYHbIX  OpraHM3MOB:
ameébonaHoe, XXryTMKoBOe, pPecHMYHOoe. [BV)KeHMe MHOTFOK/IETOUHbIX PacTeHWM:
TPONMU3Mbl N HacTUW. [BUXKEHMEe MHOTOK/IETOUHbIX >XMBOTHbLIX W YesloBeKa:
MblLLeYHasa cuctema. Pedpriekc. CkeneTHble MbILLbI U UX paboTa.

MuTtaHne opraHusmoB. [lornoweHne BOAbl,  YINIEKAC/IOTO rasa W
MWUHepPasibHbIX BELLECTB pacTeHuAMW. [MinTaHne >XMBOTHBLIX. BHYyTpunonocTHoe u
BHYTPUK/IETOUHOE MuLeBapeHne. MuTaHne Mno3BOHOYHLIX XWUBOTHLIX. OTAenNbI
NULLEBAPUTENBHOINO TpakTa. [luweBapuTenibHble >Kenesbl. [ulieBapuTensHasa
cUcTeMa YesioBeKa.

[bixaHne opraHn3mMoB. [bixaHne pacTeHuit. ObixaHue XUBOTHbIX. Anhdy3us
rasoB yepes NoOBEPXHOCTb KNeTkn. KoXKHoe AbixaHue. [bixaTtenbHas noBepxXHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. [bixaHne NO3BOHOUHbIX XMBOTHbLIX N YenoBeKa.
OBONIOLMOHHOE  YCNOXKHEHWE CTPOEHUA NErKUX TMO3BOHOYHbLIX KMBOTHbIX.
[bixatencHaa cuctemMa 4enoBeka. MexaHu3M BEHTUNALMUM NETKUX Y NTUL, U
MIeKonuTaroWmx. Perynaunsa apixaHus. [bixaTeNbHble 06bEMDI.

TpaHCcnopT BeLLECTB Y OpraHM3MoB. TpaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCNOPT BeLecTB Yy >XXUBOTHbIX. KpoBeHocHasa cuctemMa W eé opraHobl.
KpoBeHOoCHad cucTema MO3BOHOYHLIX >KMBOTHLIX W Yenoseka. Cepaue,
KPOBEHOCHbIE COCyfbl U KpoBb. Kpyrn KpoBoobpaileHus. 3BOMOLUMOHHbIE
YCNOXHEHNA CTPOEHUS KPOBEHOCHOM CUCTEMbI MO3BOHOUYHbLIX YXUBOTHbIX. PaboTa
cepaua u eé perynaums.

BblgeneHne y opraHu3moB. BblgeneHne y pacTeHMid. BblgeneHue y
XXMBOTHbIX. CokpaTuTenbHble BakKyonu. OpraHbl BbigeneHns. PdunbTpaums,
CeKpeLmsi 1 0bpaTHOe BcacbiBaHVE KakK MexaHu3Mbl paboTbl OPraHoOB BbleNeHWS.
CB#A3b NMOMOCTA Tesia C KPOBEHOCHOI 1 BbIAENUTENBbHON cucTeMamn. BolgeneHue y



MO3BOHOYHbIX XXMBOTHbIX W 4yenoseka. NMoukn. CTpoeHne 1 (PyHKLMOHUPOBaHMe
HethpoHa. Obpas3oBaHMe MOUM Yy YenoBekKa.

3awuta y opraHusmoB. 3awWuTa Yy OAHOKIETOYHbLIX OpraHvu3moB. Cnopbl
GakTepuii U UWUCTbl MNPOCTEMIIMX. 3allMTa Yy MHOTOK/IETOUHbIX PacTeHUM.
KyTunkyna. CpeficTBa NacCMBHOM U XMMUYECKON 3anTbl. PUTOHLNAbI.

3alwnTta 'y MHOTOK/IETOUYHbIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbIE.
3awmta opraHuama ot 60ne3Heil. VIMMyHHas cucTteMa 4enoBeka. KneTouHbid u
rYMOpPa/ibHbli UMMYHUTET. BpPOXXAEHHbLIA N NPUOBPETEHHbLINA  CrieLunpUYecKnin
NMMYHUTET. Teopuns KNoHa/lbHO-CeNneKTuBHOro ummyHuteta (M. dpnamx, ®. M.
BepHeT, C. ToHeraea). BocnanutenbHble 0TBETbI OPraHN3MOoB. Po/ib BPOXAEHHOTO
NMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHMIA.

Pas3gpaXMmocTb W perynayusa 'y  OpraHusMoB.  Pas3fipaXumoctb 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. IBONOLUMOHHOE YCNOXHEHME CTPOEHUS HEPBHON CUCTEMBI
Yy XWBOTHbIX. OTAeNbl rONOBHOr0 MO3ra MO3BOHOYHBIX XXWBOTHbIX. Pediiekc u
pediekTopHasa ayra. be3ycnoBHble U YCNOBHbIE PeIEKCHI.

['ymopanbHas perynaumsa 1 3HOOKPUHHAA CUCTEMA YKMBOTHLIX U YenoBeKa.
XKenesbl 3HAOKPUHHOM CUCTEMbI WM WUX TOPMOHbI. [leCTBME TOPMOHOB.
B3aumMoCBsA3b HEpPBHOW W 3HAOKPWMHHOW cucTeM. [mMnoTanamo-runogusapHas
cucTema.

JemoHcTpanuu

MopTpeT: L. I1. I'aBnos.

Tabnuupl 1 cxembl: «OAHOKNETOYHbIE BOAOPOCAWN», «MHOrOKIETOUHbIE
Bogopocnu», «baktepum», «lMpocTeiiwne», «OpraHbl LBETKOBbLIX PaCTEHWUIA»,
«CUCTEMbl  OpPraHoB  MO3BOHOYHbLIX >KMBOTHbLIX», «BHYTpEHHee CTpOeHue
HaceKOMbIX», «TKaHW pacTeHuil», «KopHeBble cUCTeMbI», «CTpoeHne CTeb/s»,
«CTpOeHne NNCTOBOI MNACTUHKM», «TKaHW >XMBOTHbIX», «CKefeT u4erioBeka,
«luweBaputenbHaa cuctema», «KpoBeHOCHasds cuctema», «[bixaTe/lbHas
cucTema», «HepBHasn cuctema», «Koxa», «MblLLeYHas cucTema»,
«BblaenuTensHas cucTeMa», «IOHAOKPUHHAA cuctema», «CTPOEHME MbILLbI»,
«MMyHUTET»,  «KMLEYHOMNONOCTHbIE»,  «Cxema  MUTaHWS  PacTEHUI»,
«KpOBEHOCHbIE  CMUCTEMbI  MO3BOHOYHBLIX >KMBOTHbLIX», «CTpOeHWe ruapbi»,
«CTpoeHne nnaHapuun», «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 MWKPOCKOM, MUKpornpenapaTbl OAHOKNETOYHbIX
OpraHu3MoB, MWKponpenapaTbl TKaHel, pPakoBWMHbI MOJIIFOCKOB, KOJMIEKLMM
HaCeKOMbIX, WTITIOKOXMX, XXMBble 3K3eMMNIAPbl KOMHATHbLIX pacTeHui, repbapumn
pacTeHUA  pasHbIX OTAEN0B, BNaXHble Mpenaparbl XWBOTHbIX, CKENEeThl
MO3BOHOYHbIX, KOMINEKUMA 6ECrnO3BOHOUHBLIX XXMBOTHbLIX, CKeNleT YesloBeka,
0bopyaoBaHMe Ans 4eMOHCTPaLMN MOYBEHHOMO M BO3A4YLLHOMO NUTaHWSA pacTeHUHN,
pacLLenieHns Kpaxmana n 6enKkoB Mof AeicTBMeM (hepMeHTOB, 060pyA0BaHMe AN
[AEMOHCTPaLUM ONbITOB MO0 NU3MEPEHUIO XXMU3HEHHON EMKOCTU NErKUX, MexaHu3ma
AbIXaTelbHbIX ABUXEHWI, MOAEIN FO/I0BHOr0 MO3ra pPas3/IMYHbIX XXUBOTHbIX.

JlaGopaTopuas padora «/13y4yeHune TKaHeil pacTeHUI».

JlaGopaTopHas padora «/13y4yeHne TKaHen XXMBOTHBIX».

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

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

dopmbl pasMHOXeHUA OopraHM3MoB: 6Gecrofioe (BKMOYas BEreTaTMBHOE) U
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWE,  CMOPYAUMS,
(hparMeHTauUms, KNOHNPOBaHKE.

MonoBoe pasmHOXeHWe. [MonoBble KNETKU, UAM rametbl. Meios. Ctaguu
melio3a. [oBeeHne XpoOMOCOM B Melio3e. KpoccuHroBep. brMonornyecknii CMbic
Melrio3a W MosioBOro npouecca. Meilo3 M ero MecTO B XKM3HEHHOM LMKNe
OpraHu3moB.

Mpea3apoabilleBoe passuTne. [aMeToreHes y XXMBOTHbLIX. [10/10Bble Xenesbl.
Ob6pa3oBaHune 1 pa3BuUTKE NOMOBbIX KNeToK. CnepmartoreHes 1 ooreHes. CTpoeHue
MOJI0BbIX K/IETOK.

OnnofoTBOpeHMe U 3MOPUOHA/IbHOE pas3BUTME XXMBOTHbIX. Crocoobl
ONNI04OTBOPEHNA: Hapy>KHOe, BHYTpeHHee. MapTeHoreHes.

VHanBnayansHoe pasBuTiie opraHM3MoB (OHTOreHes). AMOPUONOrna — Hayka
0 Pa3BUTUM OPraHMU3MOB. Mopgoeene3z — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTIOSUL.
Konyenyus mopgocenos u mooenu mopgozenesa. Cragum 3mbpuoreHesa
XWMBOTHbIX  (Ha npumepe  narywkun).  OpobneHuve. Tunbl  Apo6neHUs.
Jlemepmunuposannoe u HeodepmMuHuposarnnoe oOpoonenue. bnacmyna, munwi
onacmyn. OCOBEHHOCTM [Ap06neHNAa MaeKonuTaloWwmX. 3apofbllleBble JINCTKK
(racTpynsums). 3aknagka opraHoB U TKaHel U3 3apo/blLIeBbIX SIMCTKOB. B3anmHoe
BIMSIHME YacTeill pa3BMBalOLLErocs 3apogpliwa (3M6pMoHanbHas WHAYKUMS).
3aKknagka nnaHa CTPOEHWS XXKMBOTHOMO Kak  pesynbTaT  MEPapXUYecKmUx
B3aMMO/LENCTBMIA TeHOB. BrvsaHWe Ha 3MOpPUOHaNbHOE pasBUTUE Pas3INYHbLIX
(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, UX PacnpocTpaHeHne B npupoae. Tunbl pocTa XUBOTHbLIX. PaKTopbI
Perynaumm pocra XX1UBOTHbIX U Yyenoseka. CTagum nocTaMoproHabHOIo Pas3BmUTUA
Y )XMBOTHbIX 1 YenoBeKa. [epnofbl OHTOreHesa yesnoBeka. CTapeHne 1 CMepThb Kak
bronornyeckme NPoLeccsbl.

PasMHOXeHMEe W pa3BUTME pacTeHuid. ameTodmT M criopouTt. Melio3 B
YKU3HEHHOM UMKNe pacTeHuin. O6pa3oBaHWe CMOP B MNpouecce Meio3a.
[ameToreHes Yy pacTeHuid. OnNnoAOTBOPeHVE W pa3BUTUE  PaCTUTENbHBIX
OpraHu3moB. [1BOiHOe ONJIo40TBOPEHME Y LIBETKOBbLIX pacTeHuin. Obpa3oBaHue U
pasBUTUE CEMEHM.

MeXaHu3Mbl perynaumm OHToreHesa y pacTeHuin 1 XXMBOTHbIX.

JleMoHCTpanun

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

Tabnuubl 1N cxembl: «BeretaTnBHOe pasMHOXeHWe», «Tunbl 6ecrnonoro
pasMHOXeHUA», «PasMHOXeHMe XnamuaomoHadbl», «Pa3MHOXEeHWe 3BI/IeHbI»,
«Pa3MHOXeHMe rnapbl», «Menos3», «XpoMOCOMbIl», «"ameToreHes», «CTpoeHue
AALEKNETKM N criepmaTto3onaa», «OCHOBHbIE CTaauKM OHTOreHesa», «lIpsiMoe K
HenpsMoe passuTMe», «Pa3BUTME MAaNCKOro >Xyka», «Pa3BUTMe capaHum»,
«Pa3BuTne narywkn», «[BoriHOe OnnoA0TBOPEHME Y LIBETKOBbLIX PAaCTEHUI»,
«CTpoeHre cemMsH O4HOAOMbHbIX N ABYLOMbHBLIX PacTeHUn», «XKU3HEHHbIA 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/13y4yeHne CTPOEHUA MOJOBbLIX K/IETOK Ha FOTOBbLIX
MUKponpenapaTax».

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

Jlabopatopnasi paGora «CTpoeHMe opraHoB pPasMHOXEHUA BbICLUNX
pacTeHuin».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3mMoB

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, rOMO3NUroTa, reTepo3nroTa, YACTas IMHUA, TMoPUAbI, FeHOTUM, (DEHOTUN.



OCHOBHble ~ MeTOfbl  TEHETUKW:  TMOPWUAONMOTNYECKUN,  LMTONOIMYECKUIA,
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: «MeTofbl FTEHETUKUY», «CXeMbl CKPELLMBAHUSA.

JlaGopaTopHass padora «[po3ouia  KaK OObEKT  TeHeTUYeCcKMX
nccneaoBaHuim».

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

MoHornépuaHoe ckpewmsaHue. [lepBblil  3akKOH MeHaens —  3akoH
efIMHOO6Opa3ns rmépuaoB NepBoro NoKoseHus. Mpasnio LOMUHMPOBaHNUA. BTopoi
3aKOH MeHfensa — 3akoH pacllensieHus npusHakos. LIMTonornyeckue OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. MMnoTesa YACTOTbI ramer.

AHanusupytoulee ckpelmBaHune. NpomMeXXyToYHbIA XapaKTep HacnefoBaHuS.
PacLLienneHne Npu3Hakos Npu HEMOSHOM AOMWUHNPOBaHUMN.

AnrnépunaHoe ckpelumBaHue. TpeTuin 3akoH MeHens — 3aKoH He3aBMCUMOro
HacnefoBaHWA  MPU3HAKoOB.  LMTOnOrmyeckme  OCHOBbI  AUTMOPUAHOIO
CKpeLLmMBaHuA.

CuenneHHoe HacnefosaHve npu3HakoB. PaboTtbl T. MopraHa. CuenneHHoe
HacnefoBaHWe TEeHOB, HapylUeHWe CUENIeHns Mexay reHamu. XpomocoMHas
Teopus HacneaCTBEHHOCTH.

"eHeTUKa nona. XpoOMOCOMHbI MeXxaHWU3M orpefeneHumst nona. Aytocombl 1
M0/IOBble XPOMOCOMbI. [TOMOrameTHbIA U reTeporameTHbIn Mos. [eHeTuyeckas
CTPYKTYypa No/sioBbIX XPOMOCOM. HacnegoBaHne Npu3HaKoB, CLUEMNIEHHbIX C NOJIOM.

["eHOTWN Kak LenocTHasa cuctema. MnenoTponmns — MHOXECTBEHHOE [eincTBue
reHa. MHOXeCTBEHHbIA annenusM. B3auMofeicTeue HeannieflbHbIX EHOB.
KomnnemeHTapHOCTb. AnucTas. Nonnmepus.

CeHETUYECKMUI KOHTPO/Ib Pa3BUTUS PaCcTEHMUIA, XXMBOTHLIX M YesoBeka, a
TaKKe (OM3MO0NIOTMYECKMUX TMPOLECCOB, MOBEAEHUS W KOTHUTUBHbBIX QYHKLWA.
["eHETUYECKME MeXaHWN3Mbl CUMOUOreHe3a, MexaHN3Mbl B3aMMOAENCTBUSA «XO35NH
— MapasuT» N «X03IMH — MUKPOOWMOM». [eHEeTMYeCKMe acrekTbl KOHTPONs W
N3MEHEeHNS HacNeACTBEHHON MH(OPMaLMKN B NOKONEHUAX KETOK U OpraH1M3MOB.

JdemMoHcTpanuu

MopTpeTsl: . MeHaenb, 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  Apo3odunbl», «Kapuotun  MATULbI»,
«MHOXXeCTBEHHbIV annenvuam», «B3anmoaeincTeme reHoB».

ObopyaoBaHuWe: MOfenb AN [eMOHCTpauMu  3aKOHOB  eAMHO06pasus
rmopnaoB MepBOro MOKOMEHWA W paclUenieHus MNpu3HakoB, MOAeNb Ans
[AEMOHCTpaUM 3akoHa He3aBUCMMOTO Hac/efoBaHUS MPU3HAKOB, MOAenb A1
LEeMOHCTpauun CLEnIeHHoro Hac/fefoBaHuUs MNpPU3HAKOB, CBETOBOW MWKPOCKOI,
MUKponpenapaT: «po3odmnax.

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

IpakTnyeckass  padora  «l/I3yyeHne  pe3ynbTatoB  AUTMOPUAHOIO
CKpeLLMBaHuA Y A4pPO30UNbI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3anmogeicTeme reHotuna v cpegbl nNpu  (hOpMUpPOBaHUK  (heHOTUNa.
13MeHUMBOCTb MPU3HAKOB. KayeCTBEHHbIE N KOMMYECTBEHHbIE MPU3HaKW. Buabl
N3MEHYMBOCTW: HeHac/eACTBEHHAsA N HACNeACTBEHHaS.

MogunpukaumoHHas UW3MeH4MBOCTb. Ponb  cpedbl B (hOpMUPOBaHUM
MOANMPUKALMOHHON N3MEHYMBOCTM. Hopma peakummn npusHaka. BapuaumoHHbIN
psg 1M BapuaumoHHas Kpueasi (B. WMoraHHceH). CBoiicTBa MOAN(PUKALIMOHHON
N3MEHUYMBOCTH.

["eHOTMMMYeCcKas N3MeHYMBOCTb. CBOICTBA reHOTUMNYECKON N3MEHUMBOCTMN.
Buabl reHOTUNMYECKOWM N3MEHYMBOCTU: KOMOMHATVBHasA, MyTaLMOHHas.

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

MyTaunoHHas W3MEeHYMBOCTb. Buabl MyTaumii: reHHble, XPOMOCOMHbIE,
reHoMHble. CMOHTaHHble W WHAYUMPOBaHHble  MyTauuwu. AfepHble  ©
uuTonnasMaTnyeckue mytaumm. Comatuyeckue 1 MosioBble MyTauunn. MpuynHBI
BO3HWKHOBEHUA  MyTauuit. MyTareHbl W WX BAUSIHAE Ha  OpPraHu3Mmbl.
3aKOHOMEpPHOCTU MyTaUMOHHOro npouecca. 3akOH rOMOJIOTMYecKMX pPALOB 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 OP2AHU3IMOE.

JdemMoHcTpanuu

MopTpeTsl: I'. fe ®pus, B. NMoraHHceH, H. V. BaBunos.

Tabnmupl ¥ cxembl:  «Bugbl  M3MeHUMBOCTU», «MoauduKaLmMoHHas
N3MEHYNBOCTbY, «KombunHatmBHas N3MEHUYNBOCTb, «Meio3s»,
«OnnofoTBOpeHne», «["eHeTUYecKme 3ab0/1eBaHNA YeloBeKa», «Buabl MyTaumin.



Ob6opyfoBaHue: XuBble U repbapHble 3K3emMnispbl KOMHATHbLIX PacTeHUMN,
PUCYHKW (poTorpaduim) XX1BOTHLIX C pasIMYHbIMU BUAAMW U3MEHYMBOCTW.

JlaGopaTopHuasi pabora «MccnepgoBaHme 3aKOHOMEpPHOCTEM
MOAVN(IUKALUMOHHOW  M3MeHUMBOCTM. [1OCTpOeHMe BapuauMOHHOIO psga U
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, LMTOreHeTUYECKNA, NoONyNALNOHHO-CTaTUCTUYECKUIA,
MOIEKYNAPHO-TeHETUYECKMA. CoBpeMeHHoe onpeeneHue reHoTmna:
NMONHOTEHOMHOE CeKBEHWPOBaHWe, reHOTUNNPOBaHWe, B TOM YUC/e C NMOMOLLbIO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHMA YesioBeKa. ['eHHble 1 XPOMOCOMHbIe
6onesHn yenoBeka. bBonesHM C HacneACTBEHHOM MpPeApacrooXeHHOCThHO.
3HayeHVe MeAULMHCKOW TeHeTUKM B MPefoTBPALLEHUN N NIEYEHUN TEHETUYECKNX
3aboneBaHn YyenoBeka. MeaMKO-reHeTU4eckoe KOHCYnbTUpoBaHue. CTBOMOBbIE
KNeTKW. TMOHATME «TEHETUYECKOro rpy3a». STUYECKMe acreKTbl UCCef0BaHNiA B
06/1aCTN pefakTMPOBaHUA FreHOMA N CTBOJIOBbIX K/IETOK.

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 TEHETUKM
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 nNpoUCXOXAeHUA W  MHOroobpasus
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
CeNeKUMOHHOW paboTsbl.

MeToabl CenekUMOHHON paboTbl. WCKYCCTBEHHbIA OTO6OP: MacCoBbld U
VHANBUAYA/IbHBIN, JTan.l KOMOMHAUMOHHOW  Cenekumn. cnbiTaHne
npoussoguTened no notomctey. OTOOP MO rEHOTMNY C MOMOLLGIO OLEHKM
(heHOTMMNA NOTOMCTBA M OTOOP MO reHoTUMY € NoMoLLbto aHam3a AHK.

VICKyCCTBEHHbIA ~ MyTareHe3 Kak  MeTof4  CeNleKUMOHHON  paboThl.
PagnaLOHHbIN N XMMUYECKMIA MyTareHe3 Kak UCTOYHUK MyTauui y KybTYPHbIX



(bopM opraHusmoB. lcnosb3oBaHWe TEHOMHOrO pefakTUpPOBaHWA W METOLOB
pPeKOMOMHaHTHbLIX AHK A4 nonyyeHUs MCXOAHOTO MaTepuana Ans cenekuum.

MonyyeHwne NnoAnNIOUI0B. BHyTpuBMaoBas rmopuamsayms.
BNM3KOPOACTBEHHOE — CKpeluvBaHMe, WM UMHOpUAWMHT.  HepoacTeBeHHOe
CKpewnBaHve, unn aytopuauHr. Feteposnc n ero npuyunHbl. Kcnonb3oBaHue
reteposunca B cenekumn. OTaanéHHas rmépuamsaums. NpeogoneHne 6ecrnnogus
MEeXXBWA0BbIX TMOpMA0B. [OCTUXEHUSA CeNeKLMN PaCTEHUIA N XXMUBOTHBIX. «3enénas
PEBOIOYUA).

CoxpaHeHMe N n3yyeHne reHeTUYECKMUX PeCcYpCoB Ky/bTYPHbIX PacTeHWUA U
UX  OUKUX  poAMYen  AnA  CO3[4aHWA  HOBbIX  COPTOB W rmbpuaos
Ce/IbCKOXO3SINCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpasieHue
ceHenu4YecKumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U APOMBICIIOBbLX IHCUBONIHBLX
6 Yyejix yayduleHus cyuecmeeyrouux u CO30AHUSL HOBbIX }”lOpOO, JAUHULL U Kpoccoes, 6
mom uucie C npumeHerHuem CoO6pemMeHHblX Memoooe HAY4YHbIX uCCJZQOOSaHuIZ,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

MopTtpetbl: H. . Basunos, . B. MuuypuH, I'. A. KapneueHko, 1. T1.
JNlykbAHeHKo, b. J1. Actaypos, H. bopnoyr, A. K. benses.

Tabnuubl N cxembl: «LIeHTPbI MPOVCXOXAEHNA 1 MHOT000Pa3ns KybTYPHbIX
pacTeHnin», «3akKOH rOMOMOrMYECKUX PSAOB B HAaCNeACTBEHHON M3MEHUMBOCTU,
«MeToabl cenekummy», «OThanéHHas rnopuansaumnsa», «MyrareHes».

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

JlaGopaTopuas padora «/13yyeHne MeTo40B CENEKLNN PaCTEHNIA».

IlpakTHyeckas padora «[1pVBMBKA PACTEHUN».

Okckypeust «OCHOBHblE MeTOAbl U AOCTUXKEHUA CENEKUUN PacTEHMId ©
YKMBOTHbIX (Ha CeNeKLMOHHYH CTaHUuI0, NnJeMeHHYH (hepmy,
COPTOMCMbITATE/IbHBIA Y4aCTOK, B TEMIMYHOE XO3AWCTBO, B /1abopaTopuro
arpoyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJ10rusi 1 CHHTETHYECKAsA OMOJIOT S

OObEKTbI, UCMNONb3yemble B OMOTEXHOMOMMWU, — KNETOYHble U TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, nx XapaKTepucTunKa. TpagnunoHHasa
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBLIX  MPOAYKTOB,
BUHOAeNne. MUKpPOOMONOrnyecknin  cmHTe3. OOBEKTbI  MUKPOOMONOTMYECKMX
TexXHOMorni. Npon3BoacTBO 6e/1ka, aMUHOKUC/IOT U BUTAMUHOB.

Co3faHne TEXHOMOrMn U UHCTPYMEHTOB Lie/leHanpaB/ieHHOr0 M3MEHeHUs Y
KOHCTPYWPOBaHNA TeHOMOB C Lie/blo MoJlyYeHNss opraHn3MoB U MX KOMIMOHEHTOB,
COAepXXalmnx He BCTpeyaroLLmecs B Mpupoae OMOCUHTETUYECKME MYTH.



KneTouHas mHxXeHepus. MeToabl KynbTypbl KMETOK W TKaHeW pacTeHuin U
XMBOTHbIX. KpunobaHkn. Comartuuyeckasd rnépuamsaums mn  coMaTUyecKuia
ambpuoreHes. licnonb3oBaHWe raniionjoB B CeNeKuMn pacTeHuin. [loayuenue
MOHOKNOHANbHBIX aumumel. Mcnonvzo8anue MOHOKIOHANIbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MmeouyuHne. VICKYCCTBEHHOE OMOA0TBOPEHME. PeKOHCTpYKUuMA
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. Cosdanue mpanceennvix opeanusmos.
JOCTKEHMA 1 NEepCneKTUBbl  XPOMOCOMHOW W TEHHOW  UHXeHepuw.
IKOMIOrMYECKME N 3TUYECKME NPOBIEMbI TEHHON NHXXEHePUN.

MeanumHckue 6roTexHonornn. fNoctreHomHasa umposas meamumHa. MLP-
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 — BaXHelLas nNpou3BoAMTeNlbHAs 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
PasMHOXXEHNS ~ OpPraHM3MOB, HacCNefCTBEHHasd W3MeHYMBOCTb, Oopbba 3a
CYLLIeCTBOBAHWE, eCTECTBEHHbIN 1 UCKYCCTBEHHbI 0TOOP).



OdopmneHne cuHTETUYeCKOM Teopumn 3ssonoummn (CT3I). HenTpanbHas
Teopua  asonoumn.  COBpemMeHHast  3BOJIKOLMOHHAs  6uonorua.  3HauveHue
3BO/IFOLMOHHOM Teopuu B (hOpMUPOBaHM eCTECTBEHHO-HaYYHON KapTUHbI Mupa.

JleMoHCTpaIMuA

MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. Namapk, 3. XK. CeHT-Unep, XK.
Ktosbe, Y. AapsuH, C. C. YeTtBepukos, L. N. LmanbrayseH, k. XongenH, 4. 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
reHeTn4ecKoro pasHoeecus k. Xapau, B. BaitH6epra.

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 cieocmeus. 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
namoagantauyun. INpumepbl NPUCMNOCO6/EHNIA Yy OpraHM3MOoB: 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 pa3paboTKe Hay4yHbIX 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 W3MEHYMBOCTbY», «[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 YACIEHHOCTU XULHWUKOB W XXepTB», «Cxema
NEeNCTBUSI  eCTECTBEHHOro o0Tbopa», «®PopMbl 60pPbObI 33 CYLLECTBOBAHMEY,
«HOYCTpUa/bHbIA MeflaHn3M», «KKBble MCKOMaemble», «[OKPOBUTE/IbCTBEHHAA
OKpacka YKUBOTHbIX», «[pefynpexxaatoLLas OKpacka YXUBOTHbBIX»,
«Pusmonornyeckme agantauum», «pucnocobneHHOCTb OpraHu3MoB un  eé
OTHOCUTENLHOCTbY», «KpuTepun Buaa», «Buabl-0BONHUKW», «CTPyKTypa BMAa B
npupoge», «Cnocobbl BUA006pa3oBaHUS», «I eorpaduyeckoe Buao06pa3oBaHMe
TPEX BWAOB NaHAbILLeR», «3IKONOrMyeckoe BMA000pa30BaHWE BUAOB CUHUL»,
«Monmnnonabl pacTeHnin», «KanycTHO-peeuUHbIA Tnépuay.

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.

JlaGopaTropuass paGora «BbISIBNEHNE W3MEHUYMBOCTU Yy 0OCOGE OAHOro
BUAa».

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

JlaGopaTopnass pa6ora «CpaBHeHVWe BMAOB MO MOPXOOrNYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

MeTofbl  U3y4eHMA  Makpo3Bo/nouMK.  [laneoHTONorMyYeckne  MeToAb!
n3yyeHUs asonouuu. [lepexofHble (OPMbI 1 (PUIOTeHETUYECKME  pPALbI
OpraHn3moB.

Buoreorpaduyeckve metogbl M3ydeHus 3sositoumn. CpaBHeHME (opbl U
(hayHbl MaTepuKoB M OCTPOBOB. Buoreorpaduueckue obnactv 3emnn. Buibl-
3HAEMUKMN N PESIUKTI.



AMOPUONOrNYECKMe 1 CPaBHUTEILHO-MOPMOIOrMYecKne MeTOAbl U3yYeHUs
3BOMOUNN. [eHETUYECKME MeXaHW3Mbl 3BOMOLMMA OHTOreHesa W MOosABMEHUS
9BO/IIOUMOHHBIX  HOBLUECTB. [OMONOrMYHbIE U aHIOTUYHbIE  OpraHbl.
PyauMeHTapHble  opraHbl U aTaBU3Mbl. MonekynapHo-reHeTU4eCKue,
OMOXMMWYECKME W MaTeMaTU4YecKMe  MeToAbl  W3YYeHUs  3BOJOLUN.
[FlOomMonornyHble reHbl. CoBpemMeHHble MeToAbl MOCTPOEHUs (PUIOreHeTUYECKNX
[lepEBLEB.

XpPOMOCOMHbIe MyTaL MK 1 3BONOLUSA FTEHOMOB.

Ob6Lme 3aKOHOMepPHOCTM (MpaBuna) 3BOMKOUMN. [lpunyun cmenst ynxkyuil.
HeobpatumocTb 3Bonoumn. AganTmBHas paguaumsd. HepaBHOMEpPHOCTb TeMIOB
3BONOLNN.

JleMoHCTpanumn

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

Tabnmupbl N cxeMbl: «PUNOreHETUYECKUI PAA, NOLIAAN», «APXEONTePUKC»,
«3Bepo3ybble  Awepbl»,  «Cterouedanbl»,  «PUHMODUTLI»,  «CeMeHHble
ManopoTHUKK», «buoreorpagumyeckme 30Hbl 3emaun», «[pend KOHTUHEHTOBY,
«PennkTbl», «HavanbHble CTaguM 3MOPUOHANIBHOMO Pa3BUTUA  MO3BOHOYHBIX
XXMBOTHbIX», «[ OMONMIOTNYHbIE W  aHa/IOTMYHble OpraHbl», «PYAUMEHTbI»,
«ATaBu3MbI», «XpPOMOCOMHble Habopbl YenoBeka W LIMMMaH3e», «[naBHble
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. IIpouncxoxaenne U pa3BuTHE )KU3HU 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. MponcxoXaeHne XXn3Hm n actpobrosorus.

OCHOBHbIe aTansl HeopraHM4ecKom 3BOHOLNN, [NnaHeTapHas
(reonorvnyeckas) aBonOUMA. XUMUYECKas 3BOMOUMA. ABMOreHHbIA CUHTE3
OpraHM4yeckunx BeLWECTB U3 HeopraHuyeckux. OnbiT C. Munnepa n . HOpw.
Ob6pa3oBaHMe MofMMEPOB U3 MoOHOMepoB. 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 3emnn u meTofbl €€ usydyeHus. VIckKonaemble oOpraHuyeckue
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 MEPBLIX 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 OpraHn3mMoB. 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 3BOMOLUMA XXMBOTHOro Mupa. OCHOBHble apoMop(Oo3bl
XXVBOTHbIX. BeHpcKas (hayHa. KeMOpUIACKMIA B3pbIB — MOAB/IEHNE COBPEMEHHbIX
TUNOB. epBble XOPAOBbIe XXMBOTHbIE. YKM3Hb B BOAE. DBOMOUMA MO3BOHOUHBIX.
MponcxoxaeHne amuounin n pentunnia. TPoONCXOXKAEHVNE MIEKONUTAOWMX 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. lMosBneHWe W pacuBeT XapaKTepHbIX OpraHn3moB.
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 bruopasHoobpasmns 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, . FOpw.

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»,
«HavasibHble 3Tanbl OpraHNYecKom 3BosIUUMNY», «Cxema 06pa3oBaHUst 3yKapuoT
NyTéM cumbuoreHesa», «CucTema >XMBOM npupodbl», «CTpoeHuWe BUpyca»,
«Apomopo3bl  pacTeHUn», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOCN»,
«MHOroknetToyHble Bogopocin», «Mxu», «[1anopPoOTHUKU», «[ 0/I0OCEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pPacTeHWUil», «Cxema pa3BUTUA XXMBOTHOMO
Mupa», «ApomMopto3bl XMBOTHbIX», «[llpocTelime», «KUWeyHoNoNoCTHbIEY,
«[l'nockue yepBu», «YneHncToHormne», «Pbl0ObI», «3eMHOBO/HbIE»,



«[pecmbiKatowpecs», «lMTuubl», «Mnekonutawowme», «Pa3BUTME XU3HU B
apXencKou ape», «Pa3BUTUE XN3HW B NPOTEPO30MCKON 3pe», «Pa3BUTHNE XXN3HU 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, BIaXKHble MpenapaTbl XXMBOTHbIX, PAKOBMHbI MOJITKOCKOB, KOMIEKL MK
WTNOKOXMX, CKeNeTbl MO3BOHOYHBbIX >XMBOTHbIX, uYydena MTWL, W 3BeEpew,
KONNeKUMM OKaMeHeNoCTel, MOMe3HbIX WCKOMAEMbIX, MYNSXKN OpraHU4ecKux
OCTaTKOB OpraHn3MOoB.

Bupryaabnaa Jabopatopuasi paGora «MogennmposaHue  OnbITOB
Mwunnepa—HOpu No n3yyeHWto 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:  CPaBHUTE/NbHO-
MOP®0/IOrNYECKNe, 3aMOPUOSIOrnNyecKue, (h131010ro-61MOXMMUYECKUE,
noefeHYeckme. OTNNYMS YeNoBEKA OT XKMBOTHbIX. MPAMOX0XKAEHME Y KOMMEKC
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 aHTponoreHesa. PaHHWe 4enoBeKOOOpa3Hble 06e3bsHbI
(MPOKOHCY/IbI) M paHHUE MOHrMAbI — 06LMe NpefKy YeNn0BEKOOOPa3HbIX 06e3bsiH U
nofen. ABCTpalonUTeKn — ABYHOrve Npeaku ntofein. Yenosek ymesnblid, nepsble
N3roTOBNEHNSA OpyaniA Tpyda. YenoBek NpsAMOXOAALWMA 1 MePBbIiA BbIXOL NtOMeN
3a npegenbl  Adpukn.  YenoeK rengenboeprcknui —  06wWMiA - Npeaok
HeaHZepTa/IbCKOro Ye/OBEKA M Ye/oBeKa pasymMHOro. Yenosek HeaHAepTa/lbCKUM
KakK BWL NOLE XONOAHOro Kiumara. YenoBek pasyMHbIA COBPEMEHHOrO TUMa,
[EHNCOBCKUIA  YesioBeK, OCBOEHWe KOHTWHEHTOB 3a npefenamu  Adpukn.
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.
MpncnocobseHHOCTb  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
YesIoBeYeCKMX nonynauui. buocoumanbHble MUCCnefoBaHMs NPUPOAbI YesloBeKa.
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"0NOBHOM 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» «HeaHaepTanbLbl», «KpOMaHbOHLIbI»,
«[peakn yenoBeka», «3JTanbl 3BO/THOLNN YeoBeKa», «Pacbl Ye/I0BEKa».

O6opyaoBaHMe:  MYNHKM  OKaMeHeslocTeld, NpeAMeTOB  MaTepuasibHOWA
KynbTypbl MPeAKoB  4enoBeka, penpogykuun  (dortorpadun) KaptmH ¢
MUMONOrMYECKUMN N OUBNENCKMMUN  CHOXXETAMU  MPOUCXOXKAEHUSA  YeNOBEKa,
(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 MPAMOX0XAEHNEeM.

ITpakTHyeckasn padora «/13yyeHre 3KOMOrMYeCKMX afanTalin YenoBeKa.

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

3apoxaeHne 1 passuTme akonorum B Tpyaax A. N'ymbéonbarta, 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. MogenmpoBaHue B 3KOMOTMK.  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/bTYPbl M 3KOIOMMYECKOW FPaMOTHOCTU Hace/leHuns.

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 «M3yyeHune METO/0B 9KO/IOrNYECKUX
nccneaoBaHuin».

Tema 7. Opranusmsl U cpea OOUTAHUS

JKonormyeckme akTopbl 1 3aKOHOMEPHOCTK UX aeincTeudA. Knaccudukaums
3KOJIOTMYECKMX (haKTOPOB: abMOTMYECKME, BUOTUYECKIME, aHTPONOreHHble. ObLume
3aKOHOMEPHOCTW [eNCTBUA 3KoMornyeckmx aktopos. lMpasuno muHumyma (K.
LLinpeHrens, HO. Jlnbux). TonepaHTHOCTb. IBPUOWOHTHbIE M CTEHOOUOHTHbIE
OpraHu3mbl.

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

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

BnaXHOCTb Kak 3KOMOrMYecknin aktop. pucnocobneHns pacTeHuin K
noaaepXaHuo BoAHOro 6anaHca. Knaccudmkaumsi pacTEHUA MO OTHOLUEHMHO K
Boge. MpncrnocobneHns XMBOTHbLIX K U3MEHEHWNIO BOAHOTO peXunma.

Cpefibl 06UTaHMS OpPraHM3MOB: BOAHasi, Ha3eMHO-BO3[YLLHas, MOYBEHHas,
rnybuvHHass  MOAMOYBEHHas,  BHYTPUOPraHuMameHHast.  PUNKO-XUMUYECKME
0COGEHHOCTN cpen 06uUTaHMA opraHuM3moB. [lpucnocobneHns opraHM3MoB 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  OpraHM3mMoB. [1OHATME O >KU3HEHHOW (hopme.
YKn3HeHHble (POPMbI pacTEHWNIA: fepeBbs, KYCTapHUKN, KyCTapHUYKM, MHOTO/IETHME



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

buotuyeckme  paktopbl.  Buabl  GMOTMYECKMX  B3aMMOLENCTBUMN:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero ¢opMbl. MNapasntusm, Koonepauus,
MYTYyasin3M, KOMMeHcann3M (KBapTMPaHTCTBO, HaX/1ebHNYeCTBO). HeTpodgmyeckue
B3aumogencTema  (Tonuueckue,  Qopuyeckne,  (abpuyeckmne).  3HayeHume
OMOTUYECKMX B3aMMOLENCTBUA AN19  CYLLEeCTBOBAHMA OpraHM3MoOB B cpefe
06uTaHMA. MPUHLMMN KOHKYPEHTHOIO UCKHOYEHMS.

JdeMoHCcTpaIMuA

Tabnuubl N CXeMbl: «3Konornyeckme MakTopbl», «CBETOBOW CMEKTP»,
«OKONOrMYECKMe TPYMMbl XXMBOTHBLIX MO OTHOLUEHUIO K CBETY», «Ten/OKPOBHbIE
XXMBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «PU3NONOINYECKNe afanTaLmm
XXUBOTHbIX», «Cpefbl 00UTaHWA OPraHU3MoB», «BKONOrNYecKkne PUTMbI»,
«KM3HEHHbIE  (DOPMbI  PacCTeHWUA»,  «KM3HEHHbIE  (HOPMbl  XKMBOTHbIX»,
«DKOCUCTEMA LLUMPOKOMCTBEHHOTO Jleca», «9KOCUCTEMA XBOWHOTO fieca», «Lienwu
MUTaHNSA», «XULHNYECTBO», «[llapasntusm», «KOHKypeHUus», «Cumounos»,
«KOMMeHcann3m».

O6opyaoBaHMe: repbapun PacTeHUn W XUBOTHbLIX, MPUCMOCOOMEHHBIX K
BMIUAHUIO Pa3/INYHbIX 3KOMOTMYECKMX (DaKTopoB, repbapun CBETONHOOMBLIX,
TeHeNtOMBbLIX N TEHEBbLIHOC/IMBLIX PACTEHWIA, CBETONOOMBbIE, TeHENOOMBbIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUs, repbapumn 1 KONNeKUUn Tensiontobmssbix,
3MMOCTOMKMNX, MOPO30YCTOMUMBBLIX PAacTEHWUIA, Yy4yena NTULL U 3Bepeit, repbapum
pacTeHuid, OTHOCALLMXCA K rurpodmTam, Kcepogutam, mMe3ouTam, KOMHATHbIE
pacTeHus AaHHbIX TPy, KOMEKUUN XKMBOTHBIX, 0OMTalOWMX B pasHbIX cpefax,
rep6bapmMm 1 KONNEKUUM pPacTeHU W XKUBOTHbLIX, 06/Mafatolmx Yepramu
MPUCMOCO6/IEHHOCTN K CE30HHLIM W3MEHEHMSIM YCMOBUIA KM3HW, repbapumn u
KONNEeKUMM PacTEHUA N XKMBOTHBIX Pas/IMUHbIX YKMU3HEHHbIX (DOPM, KOMNeKUMM
YKMBOTHbIX, Y4aCTBYHOLLMX B Pa3NUYHbIX OUOTUYECKMX B3aMMOAENCTBUSAX.

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 06UTaHMA».

Tema 8. Ikos10rvsi BUAOB U NMOMYJIA NI

IKOMOrMYeCKe  XapakTepucTukum  nonyndumun.  llonynaums  Kak
buonornyeckas cucrtema. Posib HEOAHOPOAHOCTM Cpeabl, (IM3nYeCKNX 6apbepoB 1
0C0BEHHOCTe 61onorMM BULOB B (DOPMMPOBAHUN NPOCTPAHCTBEHHOW CTPYKTYpbI
nonynauyuii. OCHOBHble MoOKasaTen Monynauun: YMUCMEHHOCTb, MIOTHOCTb,



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

JKosnormnyeckaa CTpyktypa nonynsaumu. OueHKa YMCNeHHOCTM nonynauum.
AvHamunka nonynaumm u eé perynauma. buotmueckuii noTeHuman nonynauuu.
MopgenvpoBaHue AUHaAMUKN nonynauun. Kpueble pocTa YNCNIEHHOCTM Nonynsaumu.
KpuBble BbDKMBaHWA. Perynsuus 4YMCMeHHOCTW NOMynaunin: ponb (HakTopos,
3aBUCALLMX U He 3aBUCALLMX OT MIOTHOCTU. DKOMOTMYeCKue cTpaTermm Buaos (r- v
K-cTparerun).

MoHATME 06 3Konornyeckorm Huwe suga. MectoobutaHve. MHoromepHas
MOAENb 3KOMOrMYecKo Huwn K., XaTumHCOHa. Pa3Mepbl 3KOM0rMyecKon
HULWW. MNoTeHUMaIbHaa 1 peain3oBaHHaa HULLIN.

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

3aKOHOMEpPHOCTU MOBEAEHUS W MUrpaumid  XXMBOTHBLIX. Buonorunyeckme
NHBAa3NN Yy>KepoaHbIX BUAOB.

JleMoHCTpauun

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl ”  CXeMbl: «IKOJIOTUYECKME XapPaKTEPUCTUKA  NOMYNIALMN»,
«[pocTpaHcTBEHHaA  CTPyKTypa  nonynauyum», «Bos3pacTHble  nupamunibl
nonynaunm», «CKOpPOCTb  3ace/fieHUss  MOBEPXHOCTM  3eMAn  PasIMyHbIMK
opraHusaMammy», «Mogesb 3KONOrnm4eckom HuWm K. . XatunmHcoHa».

O6opyaoBaHue: repbapumn pacTeHNA, KONNIEKLMN XXUBOTHBbIX.

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

Tema 9. Ikos0rusi c000IECTB. IKOJIOTHIECKHE CUCTEMBI.

CoobuyectBa opraHu3MoB. BbuoueHO3 © ero cTpyktypa. CBA3n MeXay
opraHusMamu B 61OLEeHO3E.

JkocucteMa Kak OTKpbITas cuctema (A. K. TeHcnn). OYHKUMOHaIbHbIE
GNOKN OpraHM3MoB B 3KOCWUCTEME. MPOAYLEHTbI, KOHCYMEHTbI, PefyLeHThbI.
Tpogmyeckne ypoBHWU. Tpoduuyeckme uenn M Ccetn. ABMOTUYECKME BIOKM
aKocucTeM. [MouBbl 1 Wbl B 3KocUcTeMax. KpyrosopoT BeLLECTB U NOTOK 3Heprum
B 9KOCUCTEME.

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

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @ayxmyayuu.
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. [opogckas
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 6udo8-30ughpukamopos (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.

Mexanuzmoi 8030elicmeUsl  3AePASHEeHUll  pPA3HbIX — MUNO8 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. K. TeHcnuw.
Tabmmupl 1 cxembl:  «CTpykTypa  6MOLEHO3a»,  «3JKOCUCTeMa

LLUMPOKOJSINCTBEHHOIO fleca», «QKOCUCTEMA XBOMHOI0 fleca», «PyHKUMOHabHbIE
rpynnbl OpPraHM3MOB B 3KOCUCTEMe», «KpyroBOpOT BELUECTB B 3KOCUCTEMEY,
«Llenn nuTaHna (NacTouwHas, AeTPUTHaA)», «IKOI0orMyecKas nupammnaa Ymcen»,
«3JKOMOrnyeckas nupammaa 6uomacchbl», «3KONormyeckas nupammaa SHeprum»,
«O6pasoBaHmne 60n10Ta», «lepBryHasa cykueccus», «BocctaHOBNEHME fieca nocse
noXxapa», «3KocucTema o03epa», «ArpoLeHo3», «KpyrosopoT BELLECTB U MOTOK
3HEPrum B arpoLieHo3e», «IMpumepbl yp603KOCUCTEMY.

O6opyaoBaHue: repbapumn pacTeHni, KOMNEKLUMM HaCeKOMbIX, Yy4ena nTuu, 1
3Bepen, repbapun KynbTYPHbIX 1 ANKOPACTYLLMX pacTeHWIA, akBapuym Kak Mofenb
3KOCUCTEMbI.

IpakTuuyeckas padora «/3yyeHne 1 onmcaHne ypo0osKoCUCTEMbI.

JlaGopaTopnas paGora «lM3yyeHne pa3HOOOpPasns MENKUX MOUYBEHHbIX
UNIEHUCTOHOTMX B Pa3HbIX IKOCUCTEMAX.

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

DKcKypeusi «IKCKYPCUS B arposkocuctemy (Ha none wam B TenMyHoe
XO0351CTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

Buocthepa — obuiennaHetapHasd 060n104ka 3emMnn, rAe CyLecTBYET WK
CyLLIeCTBOBa/a XXM3Hb. Pa3BnTre NpeacTaBneHnin o 6uoctepe B Tpyaax 3. 3tocca.



YueHue B. . BepHaackoro o uocepe. Obnactn ruocgepsl 1 eé coctas. XKnBoe
BeLLECTBO Grocdepbl U ero PYyHKUUN.

3aKOHOMEPHOCTW CyLlecTBOBaHNA Guocdepbl. OcobeHHOCTM Buocthepbl Kak
rno6anbHOM aKocucTeMbl. UHaMMYeCcKoe paBHOBecue B Grochepe. KpyroBopoThl
BELLLECTB 1 6BUOreoxmmMmyeckmne LUKbl (yrnepoga, a3ora). PUTMUYHOCTL SIBNEHUI
B Grocdgepe.

30HasIbHOCTL  6uoctepbl. oHATME 0 6uome. OCHOBHble OMOMBI CyLUN:
TYHApPa, XBOHbIe Nleca, CMeLlaHHbIe 1 LUMPOKOIMCTBEHHbIE fleca, CTenu, caBaHHbI,
MYCTbIHW, TPONUYECKNE fleca, BbICOKOropbs. KNnmar, pacTuTesibHbIA 1 XXMBOTHBIN
MUP GUOMOB CyLLN.

CTpyKTypa 1 (hYHKLUMSA XKMBbIX CUCTEM, OLiEHKA UX PECYPCHOro 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 6UOMbI CyLLIn», «Knnmatuyeckme
nosica 3emnn», «TyHapa», «Taira», «CMellaHHbIli nec», «LLIMpOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA Nec».

O6opyoBaHue: repbapuy pacTeHUIA pasHbIX 6UOMOB, KOMNEKLMN XKNBOTHBIX.

Tema 11. YesroBek u OKpy:xa0OIIaf cpeaa

JKONOrnyecKne Kpusucbl M KX NpUYMHbL. Bo3fdeicTBME YenoBeka Ha
buoctepy. 3arpsisHeHVMe BO3AYLIHON cpedbl. OxpaHa BO3dyXa. 3arps3HeHuWe
BOoAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. PaspyuwleHne noysbl. OxpaHa
MOYBEHHbIX PECYPCOB. I3mMeHeHMe KnmMarTa.

AHTPOMNOreHHOe BO3AENCTBME HA PaCTUTENbHBIA N XXMBOTHbIA MUp. OxpaHa
PacTUTENIbHOTO U >XMBOTHOrO Mupa. OCHOBHble MPUHLUMMbI OXpaHbl MPUPOALI.
KpacHble KHUrKM. Oco60 oxpaHsiemble npupogHble Tepputopun  (OOITT).
BoTaHn4yeckme cagpbl U 300/10MMYECKME NapKK.

OCHOBHblEe NPUHLMUMNbI YCTONYMBOIO PasBUTUS YenoBeyecTBa M NPUPOAbI.
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  OMAaCHbIX  TEXHOTEHHbIX
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 COCMOSAHUIO OMOENbHbIX 6Uu008 u 3Kocucmem. QOcHosbl



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

JleMoHCTpanun

Tabnmupl M CXeMbl:  «3arpsasHeHue  atMmocdepbl»,  «3arps3HeHue
rmgpocdepbl», «3arpsasHeHne nouBbl», «[apHUKOBbIA  3adhekT», «Oco60
OXpaHsieMble MPUPOAHbIE TEPPUTOPUM», «Moaenn ynpaBnsemMoro Mvupa.
O6opyaoBaHue: ¢oTorpaum OXpaHSEMbIX PaCTEHMI U XMBOTHbIX KpacHoi
KHUrK Poccuiickon deaepaunm, KpaCHON KHUMM permoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B CTpyKType NMYHOCTHLIX pe3y/ibTaToB OCBOEHWSA MPOrpaMmMbl Mo 61Monorum
BblAefleHbl CNefytoLme COCTaBNAoLLME: 0CO3HAHNE 06YyYatoLLMMUNCA POCCUIACKON
rpaXX4aHCKON NAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOONPefeneHuto, uanuuue momueayuu K  00yYeHUIO  BMONOruu,
yerenanpasientoe paszeumue BHYTPEHHUX YOEXOEHWA NIMYHOCTM Ha OCHOBE
K/HOUYEBbIX LIEHHOCTEA M UCTOPUYECKUX TpaauuMin pa3BuTUS BMONOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrocms 00Y4aOLLMXCA PYKOBOLCTBOBATLCA B CBOEM
[eATeNIbHOCTN  LIEHHOCTHO-CMbIC/IOBBbIMW  YCTAHOBKaMM, MPUCYLLMMWN  CUCTEME
6uonornyeckoro  006pa3oBaHUsl, 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, UCTOPUYECKUMM U yXOBHO-
HPaBCTBEHHbLIMM LEHHOCTSAMW, NMPUHATLIMKA B OO6LLECTBE MpaBuiaMu 1 HOpMamMm
MoBeAeHMs N CMOCOOCTBYIOT MpoLeccam CaMOMO3HaHWA, CaMOBOCMUTaHUS W
camopasBuTUSA, PasBUTUA BHYTPEHHEM MNO3ULMK  IMYHOCTW, NaTpuoTM3Ma U
YBXKEHUS K 3aKOHY W MpaBonopsgKy, YenoBeky Tpyda U ctaplieMy MOKONeHWIO,
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 OTPaXXaTb rOTOBHOCTb M CMOCOBHOCTL 00YYarOLLMXCA PYKOBOACTBOBATLCA
CPOPMMPOBAHHOM BHYTPEHHEN MNO3MLUMENR JIMYHOCTM, CUCTEMOM LEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaANUMOHHBIM LIEHHOCTSM POCCUIACKOr0 OOLLIECTBA, PacLUMPEHME XXU3HEHHOTO
OnbITa W OMbITa AeATe/IbHOCTM B NPOLIECCE peasin3alm OCHOBHbIX HamnpaB/ieHWI
BOCNMUTATENIbHON esATeNIbHOCTU, B TOM YUC/E B YacTu:

1) rpa:kIaHCKOTO BOCIUTAHUS:

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

OCO3HaHWE CBOMX KOHCTUTYLUMOHHbLIX MpaB M 0053aHHOCTEN, YBaXKeHWe
3aKOHa ¥ NpaBoMnopALKa;



FrOTOBHOCTb K COBMECTHOM TBOPYECKON [eATeNbHOCTU NpU  CO34aHUM
yUYebOHbIX MPOEKTOB, PELLEHMN YYeOHbIX M MO3HaBaTe/IbHbIX 3aAay, BbIMOHEHUN
BMONOrNYECKNX 3KCNEPUMEHTOB;

CMOCOOHOCTL  OMnpefeNnsTb COOCTBEHHYHD MO3MUMIO MO  OTHOLLEHWUIO K
ABNEHNSAM COBPEMEHHOM YXXN3HWN U OOBACHATL €é;

YMEHNE YUnTblBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOMO
B3aMMO/ENCTBMS NIOAEN C PasHbIMU YOEXAEHUAMU, KYNbTYPHLIMU LIEHHOCTAMU U
COLMaNbHBIM NOMOXEHUEM;

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

FOTOBHOCTb K N'YMaHWTAPHOW W BOMIOHTEPCKOW AeATe/IbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpaXKAaHCKo NAEHTUYHOCTN,
NaTpMoTU3Ma, YBaXXEHMSI K CBOEMY Hapofy, 4YyBCTBa OTBETCTBEHHOCTU nepef
PoanHoi, ropaocTh 3a CBOM Kpail, CBOK PoAMHY, CBOW A3bIK U KyNbTypy,
MPOLL/OE U HacTosLLee MHOrOHaUMoHanbHOro Hapoga Poccuu;

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

CMOCOBGHOCTL OLiEHMBATb BK/aJ POCCUMIUCKUX YUYEHBIX B CTAHOB/IEHME W
pasBuTe OMONOrMM, MOHUMaHWUSA 3HayveHUs OMONOrMM B MO3HAHUM 3aKOHOB
MPUPOALI, B XXM3HM Ye/ioBeKa U COBPEMEHHOMO 06LLECTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHMe AYyXOBHbIX LIEHHOCTEN POCCUINCKOro Haposa;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOrO MOBEAEHWS;

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

0CO3HaHWe NIMYHOr0 BKNaga B MOCTPOEHME YCTOMUMBOr0O ByayLLEero;

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

3CTETUYECKOE OTHOLUEHME K MUpPY, BK/KOYas 3CTETUKY ObiTa, 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 KAYecTBa TBOPYECKON TMYHOCTY;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIIMOHAJIIBHOI'O 6JIaFOHOJIy‘II/Iﬂ:

MOHMMaHMe W peasM3auns 340pOBOr0 UM 6e3omacHoro obpasa >KMU3HU
(3nopoBoe  nuTaHWe,  COOMKOLEHWE  TUTMEHWYECKUX MpaBuil U HOPM,
cbaflaHCUPOBAHHBIA  PEXMM  3aHATUA U OTAbIXa, PerynsapHas  (u3nyeckas
aKTUBHOCTb), OepeXXHOro, OTBETCTBEHHOrO W KOMMETEHTHOINO OTHOLUEHWUA K
COBCTBEHHOMY (hM3MYECKOMY M NCUXMUYECKOMY 3[0P0BbLHO;

MOHMMaHMe LEHHOCTU MpaBul  WHAUBUAYANTbHOTO W KOJJIEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaLMAX, YTPOXKAKOLLMX 300P0BbIO 1 XKU3HW NHOLENR;

OCO3HaHWe NOCMeACTBUIN U HEMpUATUA BPeLHbIX NpuBbIYeK (YnoTpebrieHus
aJIKOrons, HapPKOTUKOB, KYPEHNS);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCT MacTepcTBa, TPYLON00VE;

FOTOBHOCTb K aKTUBHOW [eATe/IbHOCTU TEeXHOI0MMYECKOW W COLMasbHOM
Hanpas/IeHHOCTW, CMOCOBHOCTb MHWULMNPOBATL, MIAHUPOBATL U CAMOCTOATE/IbHO
BbIMOJIHATL TaKYH [eATe/IbHOCTb;

WHTEPEC K pas/IMyHbIM cepam NpodeccuoHanbHON AedaTeNIbHOCTH, YMeHue
COBepLlUaTb OCO3HaHHbIA BblIGOp 6Oyaylled npodeccun U pPean3oBbIBaTH
COOCTBEHHbIE XM3HEHHbIE MaHbI;

FrOTOBHOCTb M CMOCOOGHOCTbL K 006pa3oBaHUO M camMo0bpa3oBaHWIO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

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

MOBbILLEHNE YPOBHSA 3KOMIOMMYECKON Ky bTypbl: MNpUoBpeTeHne OnbiTa
M1aHNPOBAHNUA MNOCTYMKOB W OLEHKM WX BO3MOXHbIX MNOCMEACTBUNA  Ans
OKpY)KatoLLLen cpeapl;

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

CMOCOBHOCTL MCMO/b30BaTb MPMOOpeTaemble MNPV M3y4YeHUn 6uosoruu
3HAHUA W YMEHUA NpU  pelleHnn npobsem, CBA3AHHbLIX C  pauvOHa/IbHbIM
NMPUPOAONO/bL30BaHNEM  (COGMOAeHMe  NpaBu/  MOBEAeHWA B MPUPOAE,
Hanpae/fieHHbIX Ha COXpaHeHWe paBHOBECUS B 3KOCWUCTEMAX, OXpaHy BWUAOB,
aKocucTeM, brocgepsl);

aKTVBHOE HenpuAaTMe  [elCTBMIA, MPUMHOCALLUMX BpeL  OKpyXaroLlew
NMPUPOAHOA Cpefe, YMEHWEe MPOrHO3MpOBaTb HebnaronpuAaTHbIE 3KONOrMYecKue
MoCNeLCTBUSA NPeAnpUHUMAaEMbIX AeCTBUA U NpPesoTBpaLlaTh UX;



Ha/M4me pa3BMTOro 3KOMOMMYECKOro MbILLIEHUS, KOMIOTMYECKON KynbTypbl,
onbITa [eAaTeNbHOCTH 9KOJIOTMYECKOW HanpaB/eHHOCTH, YMeHNs
PYKOBO/CTBOBATbCS VMW B MO3HABaTE/IbHOM, KOMMYHUKATUBHOW U COLMa/IbHOW
MpaKTUKe, FOTOBHOCTM K Y4YacTUIO B MPaKTUYECKOW [AesTe/IbHOCTU 3KO/IOMMYECKOM
HanpaB/IeHHOCTU;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

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

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

MOHWMaHMe cneunukn OMONOrMN Kak HayKW, OCO3HaHMs eé ponu 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 paBHOBECUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrUWN AN COBPEMEHHON LMBUIU3ALMN:
obecrneyeHnss HOBOIO YPOBHSI PasBUTUA MeAMUWMHBI, CO3[aHne MepPCreKTUBHbIX
OMOTEXHOMOrMIA,  CMOCOGHbLIX  pelaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUA
4es10BeYECTBa, MOUCKa NyTeil BbIXoAa M3 rnobasibHbIX 3KON0MMYeCKUX Npobaem u
obecrneyeHMs  nepexoga K  YCTOMYMBOMY  pasBUTUIO,  palvOHasIbHOMY
NCMOMb30BaHNIO MPUPOAHbLIX PECYPCOB M (POPMMPOBAHMIO HOBbLIX CTaHAapTOB
XU3HNY;

3aMHTEPECOBAHHOCTb B  MOMYYEHUM OMONOTMYECKUX 3HAHWUA B LENsX
MOBbILLIEHMS 00WEA KynbTypbl, ECTECTBEHHO-HAYYHOW [PaMOTHOCTM, Kak
COCTaBHOM 4acTu (PYHKLUMOHa/IbHOM rpaMOTHOCTM 00y4arowmnxcs, HopMmpyemon
MpY N3y4yeHnn Gr1onoruu;

MOHUMaHWe CYLHOCTWM MeTOAOB MO3HaHWA, UCMO/b3YEMbIX B €CTECTBEHHbIX
HayKaX, CMOCOGHOCTM WCMO/Mb30BaTb MOJMyYaeMble 3HaHWA [N aHam3a U
0OBACHEHUS ABNEHUIA OKPYXKAtOLLLEro Mmpa M NPOUCXOAALLMX B HEM M3MEHEHUN,
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 Npobnem B peasbHbIX XXU3HEHHbIX CUTYaLUsIX;

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

FrOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHUIO U
camoo0pa3oBaHNIO, K aKTMBHOMY MOJIYYEHUIO HOBbIX 3HAHWA NO 6Guonornn B
COOTBETCTBUU C XKM3HEHHbLIMU NOTPEBHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS YyueBHOro npeameta «buonorus»
BK/IOYAIOT: 3HauMMble N8 (HOPMUPOBAHMS MUPOBO33PEHUS  0BYYaKOLLIMXCS
MEXANCUMNNHAPHbIE (MeXNpeAMeTHbIe) 06LLeHayUYHble NMOHATUS, 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,  HabnoAeHWe,  U3MEPeHWe,  3KCMEPUMEHT U ApYTUe);
YHUBEpCanbHble Yy4yebHble AelicTBUS (MO3HaBaTe/lbHble, KOMMYHUKATVBHbIE,

perynsiTuBHble), obecneymBatoLLme (hopMmpoBaHue (hYHKLMOHa/IbHOA
rPamMOTHOCTM U COLMANbHOM  KOMMETEHLUMM  0OYYatoLIMXCs;  CMOCOGHOCTb
06yyatoLLmXcs MCMONb30BaTh OCBOEHHble MEXANCLMNNNHAPHBbIE,

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
YHUBEPCa/lbHble YUYebHble [eiACTBUS, KOMMYHUKaTUBHbIE YHUBEPCa/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 yqeﬁann MO3HaABaTCJbHBIMU
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, cMHTe3a, CpaBHeHWS, Knaccupurkaumm, 0606LLEHNS), pacKpbIBaTbh CMbIC/
BMONIOTMYECKMX NOHATUIA (BbIAENATL UX XapaKTepHble MPU3HaKK, yCTaHaB/IMBaTb
CBSA3M C APYTVIMU NOHATUAMWN);

ONpeaenaTb LUenu [OeATeNbHOCTW, 33jaBas MNapameTpbl U KpUTEpUM UX
LOCTVXEHWS, COOTHOCUTL Pe3ynbTaThbl AeATeNIbHOCTY C MOCTaB/IEHHbIMU LieNAMU;

MCNONb30BaTh BUOMOTMYECKME MOHATUA [/ OOBACHEHUA (PAKTOB U ABMIEHUN
YKMBOW NpMpofbl;

CTPOWUTb JIOTUYEeCKne paccyxjeHns (MHAYKTUBHbIE, AefLYKTVBHble, [0
aHanorny), BbISBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpuBaembiX
ABNEHUAX, (DOPMY/IMPOBATH BbIBOAbI M 3aKNHOYEHWS;

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



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

pa3pabartbiBaTh MJaH peLleHns npobsiemMbl C YYETOM aHasm3a UMeroLMXCs
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/IbHOrO ¥ KOMOVHUPOBAHHOTO B3aUMOLECTBUS;

pa3BMBaTb KpeaTUBHOE MbILLIEHNE NPU PELLEeHUM XXN3HEHHbIX NPo6/iem.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

B/1aleTb HaBbIKamMy y4ebHO-MCCNe0BaTe/IbCKOM M NMPOEKTHOW AeATeIbHOCTH,
HaBblKaMW  paspelleHuss Npo6/sieM, CMOCOOHOCTHKD WM TOTOBHOCTBIO K
CamMoCTOATe/IbHOMY MOUCKY METOAO0B PeLLeHns NPaKTUYecKnX 3agad, MPUMEHEHNIO
Pa3NNYHbIX METOLOB MO3HAHUS;

NCMONb30BaTb pPasNvyHble BUAblI AeATEeNbHOCTM MO MOJIYYEHUIO HOBOIO
3HaHWA, ero WHTeprnpeTauuu, npeobpasoBaHUIO U MPUMEHEHUIO B YYeOHbIX
CUTYyaLuaX, B TOM YMC/Ie MPU CO3LaHNM YUYeBHbIX 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 MPUYMHHO-CNEACTBEHHbIE CBA3W U aKTyalnsnposaTb 3ajauvy,
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 OLEHNBATbL X AOCTOBEPHOCTb, NPOrHO3MpoBaTh M3MEHEHWE 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 W MPaKTUYecKy 06/1acTu
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/IMYHBIX UCTOUYHUKAX MH(opMaLun (TeKcTe y4ebHOro
nocobus, Hay4yHO-MOMyNnApHON nuUTepaType, OMONOTMYECKUX CNOBApsAX U
CMpaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B VIHTepHEeTe), aHanM31poBaTb



NH(OPMALMIO Pa3/InYHbIX BULOB U (POPM MpeACcTaBeHNs, KPUTUYECKM OLEHMBATb
eé OCTOBEPHOCTL U HEMPOTMBOPEUNBOCTb;

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

npuobpeTatb OMbIT KUCMO/b30BAHUS  MHHOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHO/IOMiA, COBEPLUEHCTBOBATb Ky/IbTYpPY aKTMBHOIO MUCMO/Mb30BaHMSA Pas/IMyHbIX
MOVCKOBbIX CUCTEM;

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

MCMoMb30BaTb Hay4yHbI fA3bIK B KayecTBe CpeAcTea 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;

BfageTb  HaBblKaMWM  pacro3HaBaHWs W 3aWMTbl  UH(Opmaumu,
NH(OPMALMOHHOW 6e30MacHOCTU IMYHOCTH.

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA IleﬁCTBHHMH:

1) o0mmennme:

OCYLLECTB/IATb KOMMYHUKaLMK BO BCEX Chepax »XKM3HW, aKTUBHO y4acTBOBaTb
B Avanore WanM LUCKYCCUM MO CYLLECTBY 06CyKaaeMoln TeMbl (YMeHWe 3aaBaTb
BOMNPOCHI, BbICKa3bIBaTb CYXAEHUS OTHOCUTE/IbHO BbIMOSIHEHWS MpegiaraeMol
3aja4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYrMX YYaCTHUKOB
Aananora unmn gucKyccun);

pacno3HaBaTb HeBepbasibHble CpeacTBa 00LWEeHWs, MOHMMaTb 3HauyeHue
COUManbHbIX 3HAKOB, MPeAnoCbIIOK BO3HWKHOBEHUS KOH(IMKTHBLIX CUTYaLMiA,
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 (DOPMY/IMPOBaTh CBON BO3PAXKEHUS;

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 BMONOrNMYeCcKoin NPo61eMbl, 060CHOBLIBaTL HEOOXOANMOCTb
MPUMEHEHUSA TPYNMOBbIX (JOPM B3aUMOAENCTBMSA NPU PeLLIeHN y4ebHOM 3a8aun;

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



NPpUHUMaTb  LUEen  COBMECTHON  [eATeNbHOCTM,  OpraHM3oBbIBaTb U
KOOPAMHUPOBaTb [EeACTBMS MO €€ AOCTVDKEHWIO: COCTaBNATb MNfaH AelCTBUNA,
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 WAEM C MO3ULMMA  HOBW3HBI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

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

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHU PETryJIAATHBHBIMHA IlQi/iCTBI/IHMI/IZ

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 AENCTBUAX M MOCTYMKaxX MO OTHOLLEHWIO K XXMBOW MPUPOAE,
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;

CaMOCTOATE/IbHO  COCTaBNATb MMaH  pelleHns npobreMbl € YYETOM
MMEIOLLIMXCS PeCYPCOoB, COBCTBEHHbLIX BO3MOXHOCTEN M NPenoUTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOUTEHNIA;

AenaTtb OCO3HaHHbI BblIOOP, aprymMeHTUpPOBaThb ero, 6paTb OTBETCTBEHHOCTb
3a peLLeHve;

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:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTUBLI B AEATE/IbHOCTb,
OLleHMBaTb COOTBETCTBIME Pe3y/IbTATOB LieNAM;

BNafieTb  HaBblKaMW  MO3HaBaTeNlbHOM  pedieKcM  KaK  OCO3HaHWS
COBepLUaeMbIX [AEACTBUA W  MbIC/IUTENbHbLIX MPOLECCOB, WX pPe3y/bTaToB U
OCHOBaHWIA, MUCMoMb30BaTb NPUEMBLI pethieKCMn ANs OLEHKW CUTyauuu, Bblbopa
BEPHOr0 peLLeHus:;

YMEeTb OLEHMBaTb PUCKM M 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 [pyrux nMpu aHaiuse pesynbTaToB
AESTENbHOCTW;

NpW3HaBaTb CBOE NMPaBO W NPaBO APYrMX Ha OLLNOKY;

pa3BMBaTb CMNOCOGHOCTb MOHMMATL MUP C MO3MLIMK APYroro YenoBekKa.

INPEJIMETHBIE PE3YJIBTATBI

MpeaMeTHblE pe3ynbTaTbl OCBOEHWA CofepXKaHWs YydyeGHOro 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, MHTEepnpeTaumMmn 1 npeobpasoBaHMio 3HAHWA, BUAbI AeATE/IbHOCTU NO
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 y4yebHOro npeameta «buonorua» 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
MPUPOLONO0/b30BaHUSA, O BKNAaLe POCCUACKUX N 3apyBOeXHbIX YUYEHbLIX B pa3BuUTUeE
6uonoruu;

BNafeHne CUCTEMON  OMONOrMYECKUX  3HAHWIA, KOTOpas  BKJ/IKOYaeT:
OCHOBOMoOJararowye OUMOMOrMYecKne TEPMUHbI U MOHATUA (KM3Hb, KIIETKA,
opraHusM, MmeTabonmMsMm, romeoctas, CaMOperynsauums, CamMoBOCMPOU3BEAEHNE,
HacneACTBEHHOCTb, M3MEHYMBOCTb, POCT W pPasBUTKE), OMOMIOTMYECKUE Teopun
(knetouyHas Teopusa T. LLUBaHHa, M. LLneigeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacTteeHHocT T. MopraHa), ydennsa (H. W. BaBunoBa — 0 UeHTpax
MHOroobpasnsa 1 MPOUCXOXAEHWUS  KY/NbTYPHbIX  PacTeHWil),  3aKOHbl
(eanHOO6pa3na NMOTOMKOB MepPBOr0 MOKOMEHWS, PacLUensieHnsi, YNCTOTbl ramer,
He3aBMCMMOro HacnegosaHus [.  MeHgensa, TrOMOMOrMYecKUX pagoB B
HacneACTBEHHOA N3MEHUYNBOCTH H. . Basunnosa), NPUHUUIBI
(KomnsieMeHTapHOCTH);

BflafileHVe OCHOBHbIMW MeTO4aMM Hay4HOro MO3HaHWS, WUCMOMb3YEMbIX B
OMOMIOTUYECKMX WUCCNefOBaHUAX XXMBbIX OOLEKTOB (OMWCaHWe, W3MepeHue,
HabntoAeHMe, IKCNEPUMEHT);



YMeHVe BblfeNIATb CYLLEeCTBEHHbIE MPU3HAKWN: BUPYCOB, K/IETOK NPOKapuoT U
3YKapnoT, OAHOKMETOYHbLIX W MHOFOK/IETOYHbIX OPraHnM3MoB, B TOM 4uc/e
GakTepuii, rprboB, PaCTEHWNIA, XXMBOTHbIX U YesioBeKa, CTPOEHNSA OpraHoB M CUCTEM
OpraHoB PacTEHWA, >KMBOTHbIX, YesioBeKa, MPOLECCOB >KU3HEAEATENIbHOCTH,
MPOTEKAKOLWMX B OpPraHn3Max PacTEHWUI, XXMBOTHbLIX U YenloBeka, GMOoIorMyeckmx
npoueccoB: obMeHa BeLlecTB (MeTabonM3m), NpeBpaLleHns 3HEPTrMK, BPOXKEHUS,
aBTOTPO(HOr0 M reTepOTPOCHOr0 TUMOB MUTAHWUA, (POTOCUHTE3A U XEMOCUHTE3A,
MWUTO3a, Mel03a, rameToreHesa, amopuoreHesa, NOCTaMOPMOHaNLHOIO PasBUTUS,
PasMHOXEHWNS,  WUHAMBWAYaNbHOIO  pas3BUTUS  opraHuMaMa  (OHTOreHesa),
B3aMMOAENCTBMSA reHOB, reTepPo3nca, MCKYCCTBEHHOMO 0T6OPA;

YMeHWe YyCTaHaB/MBaTb B3aMMOCBA3M 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
(OYHKUMAMM, MEXAY CUCTEMaMM OpraHoB W WX (YHKUMUAMU, MEXAy aTarnamu
obMeHa BeLLecTB, aTanaMu K/IeTOYHOI0 LKA U XKU3HEHHbIX LIMK/I0B OpPraHn3moB,
aTarnamn 3MOPMOHA/ILHOTO Pa3BUTWUA, FEHOTMNOM U (DEHOTMNOM, (PEHOTUMOM U
(hakTopamu cpefibl 06UTaHUS;

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

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

YMeHMe peLlaTtb 61UoNornyeckme 3afadn, BoiBAATb MPUYNHHO-CNEACTBEHHbIE
CBSI3M MeXAy uccneayembiMn 610I0rMYECKMMM NPOoLIEcCaMm U IBNIEHUAMUN, AenaTb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB.;

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

YMeHVe BblABWratb TUMOTe3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHBLIMM
cpeacTeaMu, (opmynupys Lefb WUCCNefoBaHWs, aHaInM3MpoBaTb MOMYyYeHHbIe
pesynbTaThbl U AeNaTb BbIBOAbI;

YMeHVe y4acTBOBaTb B Yy4ebOHO-McCefoBaTe/lbckoin pabote no 6Guonorum,
3KONOrMnM 1 MeauLmMHe, NPOBOAMMON Ha 6a3e LUKOJbHBLIX Hay4HbIX 06LecTB, W
NyoANMYHO  MpPeACcTaBfATb  MOMyYeHHble  pe3ynbTaTbl  Ha  YYEHMYECKUX
KOH(DepeHLmsX;

YMEHME OLEeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCMeA0oBaHWUA B
obnactm  6uonormv 1 MeauUMHbI  (KOHWPOBaHWE,  MCKYCCTBEHHOE
OMM0A0TBOPEHME, HarpaB/ieHHOE WM3MEHeHMEe TeHOMa W CO3[aHue TPaHCreHHbIX
OpraHvn3moB);



YMeHMe OCYLLECTBNSATb OCO3HaHHbIA BbIGOP OyayLle NpoheccMoHasIbHOW
[eAaTeNbHOCTN B 06n1acTy 6uoniorumn, MeauumMHbl, GUOTEXHOMNOIMW, BETEPUHapUN,
Ce/IbCKOr0 XO03AMCTBA, NMULLEBOW MPOMBbILLIIEHHOCTU, Yrny6naTb Mo3HaBaTe/lbHbIN
NHTEPeC, HanpaB/ieHHbIA Ha 0CO3HAHHbIA BbIOGOP COOTBETCTBYIOLLE Mpoteccnm 1
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 GUONOTMKM 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
MPUPOLONO0/b30BaHUSA, Y B POPMUPOBAHMUN LIEHHOCTHOIO OTHOLLUEHMWS 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 OCHOBOMOMararoLmx 61onornyeckKmnx
TEPMUHOB W MOHATUIA (BMA, 3KOCUCTEMa, Guocdepa), Gronornyeckne Teopuu
(aBosntoymoHHas Teopus Y. JapBrHa, CUHTETMYECKas TeOPUs 3BOJOLMM), YYEHUS
(A. H. CeBeproBa — 0 nyTax 1 HanpasneHusax ssonounn, B.. BepHagckoro — o
orocgepe), 3aKoHbl (FEHEeTUYECKOro pasHoBecusi k. Xapaum v B. BanHb6epra,
3apodbiweBoro cxogactea K. M. bBapa), npasuna (MuHumyma HO. Jlnbuxa,
3KONOrMYeCKon nupamuasl 3Hepruu), runotesdbl (runotesa «mupa PHK» Y.
Mnn6eprta);

yMeHVe  BnafleTb  OCHOBHbIMW  MeTOZaMM  HAy4YHOro  Mo3HaHu4,
NCMO/b3yeMbIMU B BMONIOMMYECKMX UCCIEA0BAHUAX XKMNBbIX 0O BEKTOB 1 3KOCUCTEM
(onucaHwe, n3mMepeHune, HabMKOAEHNE, IKCMEPUMEHT), COCO6aMU BbISBIEHUS Y
OLLeHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVE BbIJeNAaTb CYLECTBEHHble MPWU3HaKN: BWAOB, OGMOreoLEHO30B,
3KOCUCTEM W Buochepbl, CTabUNMINPYIOLLEro, [ABMXKYLLErO U pa3pbiBatOLLErO
eCTECTBEHHOIO 0T60pa, annonaTpuyeckoro 7 CUMMATPUYECKOro
BNA006pAa30BaHNA, BAVSHUA ABUXKYLLMX CUJT 3BOSTOLMM HA TeHO(OHS, Monynsumm,
MpMcnoco61IeHHOCTY OPraHM3MOB K cpefe 06uTaHus, YepefoBaHns HanpaB/ieHNI
3BONOLMN, KPYrOBOPOTa BELLECTB M MOTOKA 3HEPT M B 3KOCUCTEMAX;

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

YMEHVEe  BbISB/IATb  OT/INUYUTE/IbHbIE  MPU3HAKM  XKMBBIX  CUCTEM,
MPUCNOCO6/IEHHOCTL BMAOB K Cpefe 06uTaHWsA, abuoTMYecKMX N BMOTUYECKMX



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

YMEHME WCMOMb30BaTb COOTBETCTBYHOLLME apryMeHTbl, 6GMOMOrMYecKyto
TEPMUHONOIMIO U CUMBOJIMKY AN1A [l0Ka3aTe/lbCTBa POACTBA OPraHWM3MOB Pa3HbIX
cucTeMaTUYECKUX rpynmn, B3auMOCBSA3WN OPraHnM3MoB 1 cpefbl 06MTaHWsA, eANHCTBA
YefIoBEYECKNX pac, HEeob6XO4MMOCTUM COXPaHeHuUst MHOroobpasusi BUAOB U
3KOCUCTEM KaK YC/IOBUS COCYLLLECTBOBAHUA NPUPOAbI U YeNI0BEYECTBa;

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

YMEHNe BbINOMHATL N1ab0paToOpHble U MpPaKTUYecKMe paboTbl, CO6MH0AATH
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PY0BAHNEM;

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

YMeHMe y4yacTBOBaTb B Y4ebHO-MCCNefoBaTe/IbCKoM paboTe no 6uonorum,
3KONOrMM 1 MeaMumMHe, NPOBOAMMON Ha 6ase LUIKOMbHbIX Hay4HbIX OOLLECTB, U
Ny6ANYHO  MpeAcTaBNATb  MOMYYEHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(epeHUusx;

YMEHME OLEHMBATb rMNOTE3bl U TEOPUM O NMPOUCXOXAEHWMN XIU3HM, YenoBeka
N YenoBeYecKMX pac, 0 MpUYMHaxX, NOcneacTBUAX M crnocobax npeaoTBpaLleHus
rno6anbHbIX M3MEHEHWIA B BrOCHepE;

YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlen npogeccroHanbHOM
AeaTeNbHOCTN B 061acT 6UONOrN, 3KOMOTUK, NPUPOAONOL30BaHNSA, MEANLIVHBI,
OMOTEXHONOIM, MNCUXONOrMKN, BETEPUHAPWK, CENbCKOr0 XO03AMCTBa, MULLEBON
MPOMbILLUNEHHOCTI, YrNyonAaTb MO3HaBaTeNbHbIN WHTEPEC, HamnpaB/EHHbIA Ha
OCO3HaHHbIN  BbIOOP  COOTBETCTBYHOLLEW  Mnpoecc U NPOLO/IHKEHME
OMONOrnyYecKoro 0bpas3oBaHUs B OpraHM3aUmsaX cpegHero npogecCMoHaIbHOro U
BbICLLIEr0 06pa30BaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBo 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 opraHmnsauma KneTku 10
3) CTpoeHue 1N PYHKLMMN KNETKN 8
5 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1
KneTke
7 HaCI'Ie,CI,CTBEHI'-'IaFI MHopmaLus 1 9 05
peann3auus eé B KneTke
8 YKU3HEHHbI LK KNETKK 6 1
9 CTpoeHue 1 PYyHKLMM 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 M3MEHUYNBOCTHU 6
14 "eHeTVKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BnoTexHonorns n CUHTETUYeCKas 6uosorus 4
17 Pe3epBHOe Bpems 1




OBLEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME

102

13




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 3apoxXaeHune 1 pasBUTHE 3BOOLMOHHBIX 4
npeAcTaBneHnii B 61Monorum
MUKpO3BOOLMA U e€ pe3yNbTaTbl 14 2
MakpoaBonouma 1 eé pesynbTarhbl 6
4 [MponcxoxaeHe 1 pa3BuUTUE XU3HN Ha 15 15
3emne
5 [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
3JKOoM0rvs — Hayka 0 B3aMOOTHOLLIEHNAX
6 OpraHM3mMoB N HaZOPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefon
OpraHu3mbl 1 cpefa 0buTaHusA 15
3konorvsa BMA0B 1 NONynsuuii 0.5
3KoNorns coobLLEeCTB. IKONOrNYeCKme
9 . 12 05
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema
11 Yenosek 1 oKpy»karoLaa cpega
12 Pe3epBHOe Bpems
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne
T
w/n €Ma ypoka Beero KonTposabubie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE

uudposbie OCHOBHble BUAbI AeATeIbHOCTH
00pa3oBaTeJbLHbIE  yyeHWKa

pecypcsl

Brnonorusa kak

KOMM/IEKCHasA HayKa 1

KaK 4YacTb 1
COBPEMEHHOr0

obLecTBa

PackpbIBaTb cogeprKaHNe TePMUHOB
W MOHATUI: Hay4YHOE MUPOBO33pPEHUE,
HAy4YHas KapTMHA MMpPa, Hay4YHbIM
MeToz, rMnoTesa, Teopus, MeToabl
nccnenoBaHNnA. XapakTepusoBaTb
61010MM0 KaK KOMNAEKCHYHO HAYKY,
€€ MecTo M posb cpean apyrnx
ecTecTBeHHbIX HayK. OueHMBaTb
BK/1a[, OTEYECTBEHHbIX YYEHbIX B
pa3suThe 6uonornn. OueHnBaTb Posb
6MONOrMYECKNX OTKPBITUI U
nccnenoBaHUM B Pa3BUTUM HaYKK U
NpaKTUYECKOM AeATebHOCTU toAel.
Mepeuncnatb npodeccun, cBA3aHHbIE
C coBpemeHHoM bruonorue.
MpuBOAMTL NPUMEPBI MPAKTUYECKOTO
NCMNOJIb30BaHUA AOCTUHKEHNI
6uonornn B meanumnHe, CEIbCKOM
X035IACTBE, NPOMbILIEHHOCTU U
oXpaHe npupoabl

YKuBble cucTeMbl U NX
CBOWCTBA

PacKpblBaTb coAepiKaHne TEpMUHOB
W MOHATUIA: KMBAA CUCTEMA, 3/IEMEHT,
NOACUCTEMA, CTPYKTYPA; OTKPLITOCTD,




BbICOKas ynopsaao04eHHOCTb,
ynpaBAAemMoCTb, MEPAPXUYHOCTD.
XapaKTepusoBaTb CTPYKTYpPY U
CBOWCTBA *KMUBbIX CUCTEM, OT/INYNS
XMMMYECKOTO COCTaBa 06bEKTOB
KMBOM U HEKMBOM NPUPOAbI, 06NN
NPUHLMN KJETOYHOM OpraHunsaumm
*uBbIX cuctem. CpaBHMBATL
0bMeHHble NPOLECChl B HEXKUBOW U
KUBOM NPUpPOJE; PaCcKpbiBaTb CMbIC/
peakumin metabonmnsma. O6bACHATD
MeXaHM3Mbl CAMOPETYNALNN KUBbIX
CUCTEM PA3/IMYHOIO MEePAPXMYECKOTO
YPOBHA; PacKpbIBaTb CyTb NPUHLMMNOB
NONOKUTENbHOM M OTPULLATENbHOM
obpaTHoM cBA3W. AHaIM3MpPOBaTb
CBOWMCTBa CaMOBOCNPOM3BEAEHMS,
pocTa 1 pasBUTUS OPraHU3mMOoB

YpoBHeBas
opraHm3aLms XX1BbIX
cucTem

PackpbiBaTb cogepKaHne TePMUHOB
W NOHATUI: 0BMEH BELLECTB U
npespalLeHne sHeprum,
camoBoOCMNpousBeaeHue,
Camoperynsaums, pasBuUTme, *KN3Hb,
Hay4HblA GaKT, Hay4HbIA MeToa,
npobnema, runoTesa, Teopus,
npaBuno, 3aKoH. MNepeuncnatb
NPWU3HAKK }KMBOFO. XapaKTepm3oBaTb
OCHOBHbIE YPOBHW OpraHuM3aLmnm
KUBbIX CUCTEM U METObl
61oN0rnyecknx nccaesoBaHuim.




icTopma OTKpbITUA 1
N3YYEHWNS KNEeTKMN.
KneTouHasa Teopus

MeTogb!
MOIEKYNAPHOM 1
KNIETOYHOW 6ronorum.
MpakTnyeckas paboTa
«13yyeHne meToa0B
K/IeTOYHO Gronorum
(xpomatorpadms,
3NeKTPoopes,
AndepeHumanbHoe
LeHTpUQyrmposaHue,
MLP)»

XUMWUYECKUIA cocTaB
KNETKN

0.5

OnucbiBaTb 0CO6EHHOCTY,
XapaKTepHble A/1A Kaxg0ro ypoBHs
opraHu3aumm xusoro. HasbiBaTtb
HaAYKM, U3y4atoLme KUBble CUCTEMDbI
Ha pa3HbIX YPOBHAX OpraHn3aumu.
CpaBHMBaTb MeXKay coboi xKuBble
CUCTEMbI PA3HbIX YPOBHEWN
OpraHM3aumm U NPoUcxoasaLLmne B HUX
npoueccol MNokasbiBaTb POab rMNoTe3
n Teopuit B8 GOPMUPOBAHUM
€CTecTBEHHOHAY4YHOM KapTUHbI MUpa

PackpbiBaTb cogepKaHne TepMUHOB
W NMOHATUI: K/IETKA, OpraHebl,
3YKapwoTbl, NPOKapUOoTbl, BUPYChI,
uMTonorus (knetouHas éuonorus),
KNeToYHanA Teopus

XapaKTepun3oBaTb OCHOBHbIE 3Tarbl
Pa3BUTUA LUTONOTUN KaK HaYKK N eé
0pOpPMIEHUNE B KNETOUHYIO
6uonoruio. NokasbiBaTb BKAA4,
YY€HbIX-6M0N0roB B N3yyeHne
KNETOYHOTO CTPOEHUA OPraHM3MOB.
MepeyncanaTb OCHOBHbIE NOOXKEHUSA
KNETOYHOM TEOPUN, 06BACHATL eé
ponb B popMmpoBaHUM
€CTeCTBEHHOHAYYHOM KapTUHbI MUpa.

MpuBoAUTbL AOKa3aTeNbCTBa POACTBA
OPraHNU3MOB C UCNONb30BaHMEM
NONIOXKEHWNIN KNETOYHOM Teopumn




PacKpblBaTb coeprkaHne TEPMUHOB
M MOHATUIN: 31eMeHTbI-bnoreHsil,
AMnonb, BOAOPOAHANA CBA3b,
rmapoduabHocTb, rapodobHOCTD,
TYProp, MMHepanbHble BELLECTBA,
b6ydepHble cMcTeMbl, aHUOHDI,
KaTuoHbI. MNepeuncnatb ocobeHHOCTH
XMMMYECKOTO COCTaBa KAETKM.
Pasnnyatb Makpo-, MUMKPO- U
Y/IbTPaMUKPO3/IEMEHTbI, BXOASLIME B
COCTaB ¥MBOTO M UX POJib B
opraHusme. XapaKkTepusoBaTb
CTPOEHME U CBOMNCTBA

MuHepanbHble
BELLLeCTBA KNEeTKU, UX
Bronornyeckas posb

OpraHuyeckune
BeLLeCTBa KNeTKn —
6enku. JlabopaTopHas
paboTa «O6Hapy»XeHne
6e/IKOB C NOMOLLbIO
KayeCTBEHHbIX

0.5

BOAbl; 0OBACHATL NPUYUHBI €€
0CObObIX CBOMCTB U QYHKLUWN B KJIETKE.
lNMoKa3biBaTb POJib KATUOHOB U
aHWOHOB B obecneyeHnM NpoLEeccos
KU3HEeaeATebHOCTH
(ocmoperynauus, cosgaHune
membpaHHOro noTeHumMana,
perynauma pabotbl 6e1KoB), paboTbl
6ydepHbIX cnuctem. YcTaHaBAMBaTb
B3aMMOCBA3b CTPOEHUS U GYHKLNK
HeopraHn4yecCkux selecTtB KJ1€TKH

PacKpblBaTb coAep:KaHne TepMUHOB
W MOHATUI: MOHOMEPbI, NOANMEPBI,
6enok (npoTeunH), nentuna,
aMWHOKWUCNOTa, NenTUaHan cBAsb,
NoAMNENTUA, AeHaTypauums,
peHaTypauusa, rnobynapHble 1




peakLmin»

dnbpunnapHble 6enKku, NPUOHbI.

CBoIACTBa,
9 KnaccugmKaumsa n
(hYHKUMM 6enKoB

XapakTepusoBaTb benku, nx
CTPYKTYPHYHO OpraHn3aumio un
bYHKUMM (CTPYKTYpHas,
aHepreTMyeckKas, CUrHanbHas,
perynatopHas, ABuraTeNbHas,
3aWnTHan, bepmeHTaTUBHaA).
Ha3biBaTb XMMWYECKME OCHOBBI
dbopmMMpOBaHUA CTPYKTYp BenkoBol
MONEKYNbI.

PacKpblBaTb cofeprKaHne TEPMUHOB
W NMOHATUI: yrnesosasbl,
MOHOCaxapuapl, AMcaxapuasi,
o/Mrocaxapuapl, noancaxapuabl,
rnoKo3sa, pnbosa, Ae30KkcMpnbosa,

OpraHuyeckune NaKTO3a, ManbTo3a, caxaposa,
10 BeLLlecTBa KNeTKN — Kpaxmas, FIMKoreH, uensoaosa.
yrnesoppl Knaccuduumposatb yrnesoabl no
CTPOEHMIO M NEPEYNCIATD UX
GYHKUMKM. NPUBOANTL NPUMEPDI
Pa3/IYHbIX Yr1eBOA0B
(MoHOCaxapuaos, Aucaxapuaos,
0/1IMrocaxapuaos, NoamMcaxapuao
PackpblBaTb coAepKaHne TEPMUHOB
W MOHATUIA: IMNUABI, TPUTNLEPUAbI,
OpraHuyeckune docdonmnuabl, BOCKK, cTepongbl,
11 BeLLlecTBa K/eTKN — IMNONPOTENHbI, IUKOAUNUABI.
mnuabl Knaccuounumposatb amnuabl no

CTPOEHMIO; XapaKTEPU30BaTb MX
bYHKUMM




HyknenHoBble
kucnotbl. AHK 1 PHK.
NaboparopHas paboTta
«ccnepoBaHue

PacKpblBaTb coeprkaHne TEPMUHOB
M NOHATUI:
[,e30KCUPUBOHYKNENHOBAA KUCNOTa
(AHK), puboHyKNenHoBas KMcnoTa
(PHK), Hykneotua, Hykneosug,
a30TUCTble OCHOBAHWSA, aflEHUH,

12 HYKNENHOBbLIX KMUCOT, 05 ryaHWH, UMTO3MH, TUMWH, Ypauun,
BbIAE/IEHHBIX U3 K/TETOK KomMmnsiemeHTapHble OCHOBaHMA,
pPasnnyHbIX ageHosnHTpudocdart (ATD),
OpraHn3mMoB» MaKpo3apruyeckas csasb,

CEKBEHUPOBAHME, FeHOMMKA,

TPaAHCKPUNTOMMKA, NPOTEOMMKA.
CTpoeHue n ¢)yHKLI,I/IVI XapaKTepu3osaTtb, ONUCbIBaTb U
AT®. ipyrune cXxemaTuyeckun nsobpaxkaTb CTpoeHMe

13 HyKneo3naTpugocgarsl Hykneotuaa AHK v agoliHol cnvpanu

(HT®) OHK, cekseHnpoBaHue JHK.
OnucobiBaTb NpoLecc penankaumm
AHK B KneTKe 1 Ha3bIBaTb ero

CekBeHupoBaHve HK. 610N0rMYecKoe 3HaYeHue.

14 MeToAbl FTEHOMUKMU, XapakTepusosatb yHKUMM AHK.
TPaHCKPUNTOMUKMN, Pasnunyatb cTpyKTYpY M OyHKUMM PHK.
MPOTEOMUKUN OnwucbiBaTb NpOLLECC TPAHCKPUMLUNUK.

CpaBHMBATb HYKIEMHOBbIE KNCNOTbI
(AHK 1 PHK)
PacKkpbiBaTb cogeprkaHne TepMMHOB
W NOHATUIN: MOAENNPOBAHME,

15 MeToabl CTPYKTYPHOW KOMMbIOTEPHBIN AM3aliH.

6uonorun

MepeyncnaTb NepcneKkTuBHbIe
HanpaBAeHUA Hay4YHbIX
NccnefoBaHU B CTPYKTYPHOM




Twvnbl KNETOK.
16 [MpokaproTnyeckas
KNeTKa

610N0rMK, PacKkpbiBaTb UX 3HAYEHME
ONA MeANLMHbI U CeNbCKOro
X03AKcTBa

PacKpblBaTb cofeprkaHne TEPMUHOB
W NMOHATUIN: NPOKapMoTHUYECKas
KNEeTKa, KNeTOYHas CTEHKA, MypPEeUH,
dOoTOCMHTETUYECKNE MeMbpaHbl,
dnarennuH. XapakrepmsoBaTb popmy
N pasmepbl NPOKAPUOTUHECKUX
KNEeTOK; GYHKLMN reHeTUYECKoro
annapara npoKapuoT OnucbiBaTb
npouecc cnopoobpasoBaHus,
OTMeYaTb ero 3HayeHue gns
BbIXXKMBaHMA BaKTepuit npm
YXYALEHUN YCI0BUI CYLLLECTBOBAHMA.
OnucbiBaTb pa3smMHOXKeHMe
npoKapunoT. OueHnBaTb MECTo 1 PoJib
NPoKapuoT B bMoLeHo3ax

CTpoeHue
3YKapMoTUYECKOM
KneTku. MNpakTnyeckas
paboTa «3yueHne
CBOICTB KNETOUHOM
MeMbpaHbI»

17

18 [MOBEPXHOCTHbIi

0.5

PackpbiBaTb coAeprKaHNe TEPMUHOB U
NOHATUIA: NNa3maTUYecKas membpaHa
(nnasmanemma), *KMAKOCTHO-
MO3anyHan moaenb, MeMbpaHHble
6enkn (nepudepuyeckue,
WHTErpasbHble), IMUKOKAINKC,
andoysns, ocmoc, akTUBHbIN
TPaHCNOPT, SHAOUUTO3, paroumTos,
NMUHOLUMTO3, 3K30LMTO3, KNETOUYHas
CTEHKa, N1a3MoAeCMbl, CUMNAACT.

XapaKTepusoBaTb 0CO6EHHOCTU




annapart KneTKu

OfHoMeMbpaHHble
OpraHovAbl KNeTKu.
MpakTnyeckas paboTa

CTPOEHUA N GYHKLUNN
3YKapUOTUYECKOWN KETKW; TPaHCMOpPT
BELLECTB Yepes NNazmaTUYecKyto
MemMbpaHy: NAaCCUBHbIN N aKTUBHbIM
TpaHcnopT; paboTy 6enKoB-KaHaN0B;
paboTy HaTpKUiIi-KaIMEBOro Hacoca;
CTPYKTYPY M OYHKLMM KNETOYHOM
CTEHKW pacTeHui 1 rpnbos

PacKpblBaTb cofeprkaHne TEPMUHOB
M NOHATWUI: UMTOMN/Ia3Ma, LUTO30/1b,
LMTOCKENET, KOMMNAPTMEHTbI,
opraHounAbl, 3HAO0NNA3MATMYECKAA
ceTtb (9NC), annapat FronbaXMy,
JIN30COMbI, BaKyo/b, prbocombl,

19 «M3yyeHne ABMKeHNS 0.5 .
ABTO/IM3, BE3UKYNAPHbIM TPAHCNOPT,
uuTonnasmbl B "
NepPoOKCUCOMbI, KNETOYHbIN COK,
pacTuUTeNbHbIX
TYyprop, MUTOXOHAPWUN, KPUCTbI,
KneTkKax»
nnaacTtnabl, XPOMonaacThbl,
NleiKonnacTbl, XI0PONAACTbl, CTPOMA,
rpaHbl, THNAKOUA, NaMenna.
[MonyaBTOHOMHbIE XapakTepu3oBaTb LUTONNA3IMY
opraHonabl KNETKN: 3YKapMOTMYECKOM KNeTKK;
MUTOXOHAPNN, KnaccmduumpoBaTb opraHoMabl B
nnaacTuabl. 3aBMCMMOCTM OT 0COBeHHOoCTel Ux
20 NabopaTopHas paboTa 0.5 CTpoeHus (0oAHOMeMBPaHHbIe,
«MccnefosaHune ' ABymembpaHHble, HemembpaHHbIe);

nnasmosinsa n
JennasmMmonmnsa B
PacTUTENbHbIX
KNeTKax»

OnuncbiBaTb d)yHKLI,MM KaxXao0ro
OopraHonaa B KNeTkKe. O6bACHATL
C06bITI/I‘r'I, CBA3aHHbIE C
BHYTPUKNETOYHbIM NUNLLIEBAPEHUNEM,




ero 3HayeHue AnA opraHM3ama.
OTMmeuyaTb 3HayeHne LUTOoCKeNeTa;
XapaKTepu3oBaTb €ro 3/1eMeHTbI
(MUKpPOTPYBOUKKN, MUKPODUIAMEHTDI,
NPOMEKYTOUYHble PUNAMEHTbI), NX
PO/b B XXU3HEAEATENbHOCTU KNETOK U
TKaHeMn

HemembpaHHble
OpraHouAbl KNeTKu

CTpOoeHwe 1 YHKLMM
sapa

PackpblBaTb cofeprKaHNe TEPMUHOB
M NoHATUI: pubocoma, N0IMCOMa,
MUKPOTPYBOUKM, TYOYANH,
KNETOYHbIV LeHTp (LeHTpocoma),
LEeHTPMOoAN, LeHTpocdepa, KryTuKM,
pecHMYKK, basanbHOE TesbLe.
XapakTepusoBaTb HEMeMbBpPaHHble
OpraHoMAbl KNETKN, UX CTPOEHUE U
bYHKUMM

PackpbiBaTb cogepKaHne TePMUHOB
W NOHATUI: AApO, AaepHan 06010uKa,
AfepHble NOPbI, HyKAeoN 1a3ma
(kapuonnasma), reHom, XPOMaTWH,
3YXPOMATHH, FeTEPOXPOMATUH,
AOPLIWKO, XPOMOCOMbI, LLEHTPOMEPA,
KMHETOXOP, KNETOUYHbIE BKAKOUYEHUS.
XapaKkTepun3oBaTb KAETOYHOE A4PO0
KaK LLeHTp yrnpaBaeHus
YKU3HEAEATENbHOCTbIO KNETKY;
reHeTMYecKuMii annapar KAeToK
3YKapmoT, CTPOEHUE 1 GpYHKLUMUK
Xxpomocom. ONncbIBaTb CTPYKTYpPbI
A4pa U UX B3aMMOCBS3b C




opraHongamum Umntonanasmbl

23

24

CpaBHUTeNbHasA
XapakTepucTunka
K/IETOK 3yKapuoT.
NabopatopHas paboTa
«M/13yyeHne CTpoeHns
K/IETOK Pas/inyHbIX
OpraH13moB»

Accnmmnnauns u
anccumMmnnaumsa — ase

CTOPOHbI MeTabon3Ma.
Tunbl 06MeHa BELLIECTB.

NabopatopHasa paboTa
«3yueHne
KaTa/IMTUYEeCKOM
aKTUBHOCTM
(hepMeHTOB (Ha
npumMepe amMmmnasbl Um
KaTanasbl)»

0.5

XapaKTepun3oBaTb TUMbI KNETOK
9YKapWOT: pacTUTesIbHasn, }KMBOTHaS,
rpubHas. CpaBHMBaTb Mexay coboi
CTPOEHUE U KU3HEeAEeATENbHOCTb
9YKapUOTUYECKUX KIETOK U POSb
NpPOKapuoT B bBUoLeHo3ax

PackpblBaTb coAeprKaHNe TEPMUHOB
M NOHATUIN: 0OMeEH BeLecTs
(meTtabonusm), accummnnsaumn
(aHabonnsm), nam nnacTmyeckui
obmeH, anccummnaumn
(kaTabonM3Mm), UNKN SHEPreTUYECKUiA
obmeH, aBTOTPOdbI, reTepoTpodbl,
aHa3pobbl, a3pobbl, pepMeHTHI,
aKTUBHbIM LEeHTP, cybcTpaTHan
cneundUyYHOCTb, KoPepMeHThl,
6enKkn-akTMBaTopbl U Henku-
MHIMBUTOPLI. NepeuncnsaTb
0COB6EHHOCTU NNACTUYECKOrO U
SHepreTMyeckoro obmeHa B K/ETKe;
yCTaHaB/AMBATb B3aMMOCBA3b MEXAY
NAaCTUYECKUM U SHEPTreTUYECKUM
obmeHom. Pasnmyatb TMNbl 06MeHa
BELLECTB: aBTOTPOPHbIN U
retepoTpodHbIN. MoKasbiBaTb Posib
KMcaopoaa B 06MeHHbIX NpoLeccax.
CxemaTnyeckun n3obparkatb CTPOEeHUe
depmeHTa.




depMeHTaTVBHbIN
XapakTtep peakLmii

OTnmuyatb pepmeHThI OT
HeopraHM4YecKMx KaTaanms3aTopos u

KNeTo4YHOro onpeaensTb UX Po/ib B
mMeTabonmama. GbYHKUMOHWPOBAHUN ¥KMBbIX CUCTEM,
JlabopaTopHas paboTta B MPOMbILLIEHHOCTH, B MeAMULMHE, B
25 «3yyeHune 05 NOBCeAHEBHOW M3HU YenoBeka.
(pepMeHTaTMBHOIO
pacLLenIeHus
nepoKcuaa Bogopoaa B
PacTuUTeENbHLIX N
XXNBOTHbIX KNETKax»
CTaBWUTb 3KCNEPUMEHT MO BbIABJIEHUIO
26 benkun-akTnBaTopsbl 1 KaTa/IMTUYECKOW aKTUBHOCTM
6eNKN-NHIMBUTOPBI nepokcuaasbl, ammunasbl, 06BACHATb
Nosy4YeHHble pesybTaThl
97 ABTOTPOMHbIV TN PacKpbiBaTb coAepKaHne TEPMUHOB
00OMeHa BelLecTB N NOHATMI: XEMOCKHTES.
O6BACHUTD CYLLHOCTb XeMOCUHTESA,
PacKpbIBaTb €ro 3HaYeHme B
6uocdepe. MpnBoAUTb NPUMEPDI
XeMOCUHTE3UPYHLLMX BaKTepuii
28 dOTOCUHTES (HUTPUMUMpPYIOWMe BaKTepun,
»KenesobaKkrepun, cepobakTepuuy,
BOZOPOAHbIE BaKkTepun) n
XapaKTepu30BaTh UX
XKU3HEAeATeNbHOCTb
XeMOCUHTES. . CocTaBnAaTb ypaBHEHWA peaKkLuit
29 NaboparopHas paboTta 0.5 xemocuHTe3a. CpaBHMBaThL

«CpaBHeHwue

XeMOCUHTE3 C d)OTOCM HTE30M




npoLieccos
(hoTOCUHTE3a U

XEMOCUHTE3a»
AHa3p0o6HbIe PacKpbiBaTb coaeprKaHve TEpMUHOB
opraHusmMbl. Bugbl M NOHATWIA: 3TaMbl 3HEPreTU4YecKoro
OpoXKEHMS. 06MeHa — NOArOTOBUTENbHDIN,
30 NaboparopHas paboTa 6ecK1CcIoPOAHbINA (aHaaPOBHbIA),
«CpaBHeHue KMCNOPOAHbIN (a3poBHbIN); rIMKous,
NpoLeccoB 6POXKeHWs 1
[ObIXaHW5»
6pokeHne, buonornyeckoe
okucnenwue (gpixaHue), unkn Kpebea,
okucauTenosHoe dochopunnposaHue,
MPOTOHHbIV FPaANEHT, NPOTOHHAA
ATD-cmHTa3a. Mepeuncnatb
0CcO06EeHHOCTM SHepreTU4ecKoro
obmeHa B KneTke. OnucbIBaTb 3Tansbl

A3p06HbIe OpPraHn3MmbI.

STansl SHepreTUYecKoro o?meHa

31 (noaroToBUTENbHLIN,

3HEPreTMYecKoro
o6MeHa

6€eCKNCNOPOAHbIN, KUCIOPOAHbIN) U
CPaBHMBATb UX MeXA4y CoboiA.
XapaKTepun3oBaTb peakunm
rINKONIM3a, BPOXKEHUA, KNETOYHOTO
AblXaHWA. YcTaHaBAMBaTb
B3aMMOCBA3b MEXAY MUKOIU30M,
KNETOYHbIM AbIXaHNEM U CUHTE30M
monekyn ATO.




32

SHeprus meMopaHHoro
rpagveHTa NPOTOHOB.
CuHTe3 AT®: paboTa
NMPOTOHHON AT®-
CUHTa3bl

CocTaBnATb YpaBHEHWUA OCHOBHbIX
3TanoB aHepreTMyeckoro obmeHa B
Knetke. PaccumtbiBaThb
3HepreTMyeckyo 3pPeKTMBHOCTb
rNKOAIM3a M BMONOrMYECcKoro
OKuceHnn. HasbiBaTb UCXOAHbIE
BELLLECTBA, KOHEYHbIE NPOAYKTbI U
YCNOBWS NPOTEKAHUA peaKkuuii
aHepreTMyeckoro obmeHa.
CpaBHMBATb 3HEPreTUYECKYIO
3pPeKTUBHOCTb HECKMCIOPOAHOIO U
KMUC/IOPOAHOrO 3TanoB KOHEYHble
NPOAYKTbI N YCNOBUS NPOTEKAHMUSA
peaKkunit sHepreTM4ecKkoro obmeHa
aHepreTMyeckoro obmeHa

33

34

PeakLn MaTpruyHOro
CUHTE3a

TpaHcKpunuma —
MaTPUYHBIV CUHTE3
PHK

PacKpblBaTb cofeprkaHne TEPMUHOB
M NOHATUM: FreH, FTeHEeTUYECKUIN Koz,
KOZOH (TpUNAET), CTON-KOAOHbI,
MaTpULa, MAaTPUYHbINA CUHTES,
TpaHckpunuma, PHK-noanmepasa,
NPOMOTOP, CAAAUCUHT, UHTPOH,
3K30H.

XapaKkTepusosaTb peakumn
MaTPUYHOrO CMHTE3a, CBOMCTBA
reHeTU4eckoro koaa. OnumcbiBaTtb
3Tanbl TPAHCKPUMNUUU U TPAHCAALMK;
yCTaHaB/MBaTb B3aMMOCBA3b
MaTPUYHbIX PEAKLIUI B KNETKE;
CXeMaTUYECKM U306paKkaTb
MaTPUYHbIE PeaKL MM TPAaHCKPUILUK




N TpaHChAUUN.

TpaHcnauua n eé
aTanbl

35

Pewatb 6uonormyeckme 3aayum Ha
ornpepgeneHue nocnenoBaTeIbHOCTU
Hykneotnaos AHK n mPHK,
NPUMEHAA 3HaHMA O peakumnAaAx
MaTPUYHOIO CUHTE3a, reHEeTUYECKOM
KoZe, npuHuune
KOMMJIEMEHTapHOCTH

KogupoBaHue
aMUHOKKCNOT. Ponb
pnb0ocom B GUOCUHTE3E
benka

36

OpraHu3auus reHoma y
MPOKap1oT 1 3yKapuoT

PackpbiBaTb cogepKaHne TepPMUHOB
W MOHATUIA: onepaTop, ONEpPoH,
CTPYKTYpPHbIE reHbl, IPOMOTOp,
penpeccop. ONuUcbIBaTb CTPYKTYPY
reHoma NPoKapuoT; XapaKTepM3osaTb
paboTy nHayumbenbHoro un
penpeccubenbHOro onepoHa.
BblAenaTb CTPYKTYPHYHO U
PerynaTopHbIe YacTU reHa 3yKapuorT.

PackpbIBaTb coAeprKaHNe TEPMUHOB
W NMOHATUIN: BUPYC, BUPUOH,
cepaueBnHa, Kancug, obpaTtHas
TPAHCKPUNLMA, PETPOBUPYCHI,
6akTepuodar, BMpyc
UMMyHogedbuumnTa Yyenoseka (BUY),
NPUPOAHO-0YaroBble MHPEKLUN.
XapaKTepu3oBaTb BUPYCHI,
peTpoBupycbl U BakTepnodarm Kak
BHYTPUKAETOUYHbIX Mapa3nToB
NPOKapuoT u aykapuot. N3naratb
rMnoTesbl 3BOJIIOLMOHHOIO
NPOUCXOXAEHNA BUPYCOB.




OnuncbiBaTb MEXaHM3M
B3aMMOAENCTBUA BUPYCA U KNETKM,
MHOEKUMOHHDIV BUPYCHbIN NpoLecc.
XapaKTepn3oBaTb MeXaHU3MbI
BEPTUKANBHOMN N FOPU3OHTANIbHOM
nepegayun Bupycos; 3abonesaHua
YKMBOTHbIX U PAcTEHUI, BbI3blBAaEMbIE
BMpycamu. HasbiBaTb BUPYCHblE
3aboneBaHusA, PackpbiBaTb
copeprKaHne TEPMUHOB U NMOHATUIA:
BMPYC, BUPUOH, CEPALLEBMHA, Kancua,
obpaTHas TpaHCKpMNumA,
peTpoBupychbl, baktepmodar, BUpycC
uMmmyHozedbmumTa Yyenoseka (BMY),
NpPUPOAHO-04aroBble NHPEKLMMU..

38

39

MonekynapHble
MexaHu3Mbl
3KCNpeccun reHoB y
ayKapumoT

Bupycbl —
BHEKNETOYHblEe (DOPMb!
XXW3HW 1 0BIUraTHble
napasuTbl.
MpakTnyeckas paboTa
«Co3pgaHve mogennu
BUpYyCa»

0.5

CpaBHMBaTb MPOLECCHI IKCNPeccmm
reHOB Yy NPOKapuOoT U 3YKapuoT.
XapaKtepu3oBaTb rmnoTesy onepoHa
(d. ¥akob, . MaHo). OnucbiBaThb
MeXaHM3M Noaaep>KaHuaA KNeTOYHOro
romeocrasa

OnuncbiBaTb MEXaHM3M
B3aMMOAENCTBUA BUPYCA U KNETKM,
MHPEKLMOHHbIM BUPYCHbIN NpoLecc.
XapaKTepu3oBaTb MEXaHU3MbI
BEPTUKAIbHOM N FOPU3OHTA/IbHOM
nepegayun Bupycos; 3abonesaHusa
YKMBOTHbIX U PAcTEHWIA, BbI3bIBAEMbIE
Bupycamu. HasbiBaTb BUPYCHblE
3aboneBaHua,




40

BupycHble
3a00n1eBaHMs YeN0BEKA,
YXVBOTHbIX, pacTeHWI

XapaKTepusoBaTb BUPYChI,
peTpoBupychbl 1 bakTepmnodarun Kak
BHYTPUKAETOUYHbIX Mapa3nToB
NPOKapuoT 1 3yKapKnoT.

41

42

HaHoTexHonornm B
ovonornm n megmunHe

YKU3HEHHbI LUKN
KNeTKM

M3naraTb runotesbl 380NOLNOHHOTO
MPOUNCXOXAEHNA BUPYCOB

PacKpbliBaTb cofieprKaHue TepMMHOB
W NOHATUIM: KNETOYHbIN LMK,
uHTepdasa. NepeuncnaTtb nepmoapl
YKU3HEHHOTO LMKAA KNETKU U
XapaKTepu3oBaTb NpoTeKatolme B
HUMX npouecc

43

MaTpuyHbIin CUHTE3
AHK

PackpblBaTb coAeprKaHNe TEPMUHOB
W NMOHATUIN: pennmKauma
(peaynnukaums),
KOMMJIEMEHTAPHOCTb,
aHTMNapannensbHoctb, AHK-
noaMmepasa, Telomepa,
penAMKaLMOHHAsA BUIKA, XPOMOCOMA,
XPOMOCOMHbIN HAabop, HYKNEOCOMbI,
CECTPUHCKME XpOMaTUAbl,
LEeHTPOMEPA, KAPMOTHU, ranJoUaHbIN
W OUMNNOMAHBIN HABOP XPOMOCOM,
rOMONOIMYHbIE XPOMOCOMbI,
No/I0Bble XPOMOCOMbI.

44

XPOMOCOMBI.
NabopatopHas paboTa
«/13yyeHne XpomMocom
Ha roToBbIX
MUKponpenaparax»

0.5

XapaKkTepu3oBaTb CTpOeHMne
XPOMOCOM, KapnoTUNOB OPraHU3MOB.
MepeuncnaTb NPUHUMMbI PpenanKaumm
AHK n pasatb um cogeprkatesibHyto
XapaKTepucTuky. OnucbiBaTb




[eneHne KneTkn —

mexaHusm penamkaumm AHK.
CxemaTnyeckm n3obparkatb CTPOEHME
meTadasHoM XpoMocomMsbl. Pasnnyatb
XPOMOCOMbI Ha MUKponpenapaTax u
MuKkpodoTorpadumsax

PackpbiBaTb cogeprkaHMe TEPMUHOB
M NOHATWUI: MUTO3, Npodasa,
meTadasa, aHadasa, Tenodasa,
KapMOKMHE3, UMTOKNHES, BEPETEHO

45 aenenus, metadasHas NaacTUHKa,
MWTO3
60po3aa genenus. MNepeuncnatb
nocaef0BaTebHOCTb CTaANA MUTO3a
W ONUCbIBATbL MPOUCXOAALLME HA HUX
npoueccsl.
Twunbl KNEToK. CpaBHMBaTb 0COBEHHOCTH
KapunokuHes u NPOTEKAaHMA MUTO3a B PACTUTE/IbHbIX
LNTOKNHES. N KMBOTHbIX KeTKax. OB bACHATb
NabopatopHasa paboTa 6MONOTNYECKMI CMBICA MUTO3a.
46 «Haﬁmo.qume MMUTO3a 0.5 Pasnunyatb cTagnm mmto3a Ha
B K/IeTKaxX KOH4YMKa MUKponpenapartax n
KopeLlKa nyKa (Ha MuKpodoTorpadmax
FOTOBbIX
MMKponpenapaTax)»
PackpblBaTb cofep:KaHne TEPMUHOB
W NOHATUI: anonTos, npoandepauus,
Perynauyms andodepeHUNpoBKa.
47 YKM3HEHHOro uuKna XapaKTepu130BaTh peryiaumio

KNETOK

MUTOTMYECKOTO LIMKNA KNETKU.
O6bACHATbL BMONOrNYECKUIA CMbICA
3anporpamMmmMMpPOBaHHON KNETOYHO




48

OpraHu3m Kak efiMHoe
Lienoe

rmbenn —anonTtosa. YcTaHaBAMBaTb
B3aMMOCBA3b MeXX4y romeoCTasom
KNETOK U UX rnbenbto

PackpblBaTb cogepKaHNe TepMUHOB
W NMOHATUIN: OpPraHM3m, OpraH,
OpraHessibl, CUCTEMA OPraHoB,
annapaT, PyHKLMOHANbHAA CUCTEMA,
romeocTas. MNepeuncnatb
CTPYKTYPHODYHKUMOHAbHbIE YaCcTK
OZHOK/IETOYHbIX, KOJIOHUA/bHbIX,
MHOTOK/IETOUYHbIX U1 MHOTOTKaHEBbIX
OpraHM3moB. XapaKTepm3oBaTb
0COBEHHOCTU CTPOEHMA U
KU3HEAEeATEeIbHOCTU OAHOKNETOUYHbIX
OpPraHM3MOB, KOJIOHMA/bHBIX,
MHOTOKNEeTOYHbIX U MHOITOTKAQHEBbIX
opraHusmoB. CpaBHMBaTb MeXAay
coboit OAHOKNETOYHbIE,
KOJIOHWaNbHblE, MHOTOK/NIETOUYHbIE U
MHOTrOTKaHeBble OpPraHMU3mbl

49

TKaHW pacTeHNIA.
NabopaTopHas paboTa
«l3yyeHmne TKaHel
pacTeHu»

0.5

PacKpblBaTb coAep:KaHNe TEPMUHOB
M NOHATMIA: TKaHb, ANUAEPMUC,
npo6Ka, KopKa, ny6, ApeBecuHa,
[ApeBecuHHbIe BOIOKHa, NybaHble
BOJIOKHA, COCYAbl, KAMEHUCTblE
KNETKWU. XapaKTepn30BaTb TUMbI
pPacTUTENbHbIX TKaHeMn:
obpasoBaTefibHan, NOKPOBHas,
NpoBOAALLAsA, OCHOBHaS,
MeXaHM4YecKan; NepedYncnaThb




50

TKaHW XXMBOTHBIX U
yesioBeka.
NabopatopHas paboTa
«M13yyeHne TKaHel
YXMBOTHbIX»

0.5

0COHEHHOCTU UX CTPOEHUSA U
BbINOAHAEMblE GYHKLUK

PacKpblBaTb cofeprKaHne TEPMUHOB
M NOHATUI: aNUTENINIA, CEKPET,
MblLEYHble BOJIOKHA, HEMPOH,
Henpornuna. XapakTepm3oBaTb TKaHU
YKMBOTHbIX W YenoBeKa:
anuTeNnanbHas, coeanuHUTebHan,
MblLlLEYHan, HeEPBHAA; NepevYncnaTb
0COBEHHOCTU UX CTPOEHMUA U
BbINONHAEMbIE GYHKLNK

51

OpraHbl. Cuctemsl
OpraHos.
NabopatopHasa paboTa
«13yyeHvie opraHoB
LIBETKOBOIO pacTeHuns»

0.5

PackpblBaTb coAeprKaHNe TEPMUHOB
W MOHATUI: OpraH, KopeHb, Nober,
LBETOK, N0f, CeMA, NON0BbIE
»Kenesbl, N0I0Bble NPOTOKM,
KONYNATUBHbIE OPraHbl, CUCTEMDbI
OpraHoB. XapakTepu3osaTb
BereTaTMBHbIE U FTeHepaTUBHbIE
OpraHbl pacTeHMI, COMATUYECKME U
perynaTopHble OpraHbl *KUBOTHbIX;
nepeyYncnnTb 0CO6EHHOCTU UX
CTPOEHMA W BbINOAHAEMbIE GYHKLMN.
YcTaHaBAMBaATb B3aMMOCBA3N MeK Y
CTPOEHWEM OPraHoB U UX
dYHKUMAMK, Pasnmuatb BUAbI TKAHEN,
OopraHbl U CUCTEMbI OPraHOB, B TOM
yucne YenoBeKa, Ha
MMKpOMpenapaTax, BAaXKHbIX
npenaparax, repbapumax u
MUKpodoTorpadpusax, Tabaunuax,




MOAENAX N MyNnAXKax

53

Onopa Tena
opraH13mMoB

[B1XeHne opraHM3MoB

1

PacKpblBaTb coeprKaHne TEPMUHOB
M NOHATWUI: ONOPHbIE CUCTEMBI,
0605104KM KNeTKK, Gnbpunnel,
KapKac, Hapy»KHblI cKenet
(XMTUHOBDIV NOKpPOB),
rMMAPOCTAaTUYECKMIA CKeNerT,
BHYTPEHHUI CKeneT, KOcTu (ANNHHbIE,
KOPOTKME, NNOCKUE), coeaNHEHNA
KOCTel, HenoaBuKHble (LWBbl),
NonynoaBuKHble, NOABUMKHbIE
(cycTaBbl), oTAENbI CKENETa
NMO3BOHOYHbIX }KMBOTHbIX: Yeper,
0oceBOW cKenet (N03BOHOUYHUK,
rpyaHas Knetka, xopaa), nosaca
KOHevyHocTen, cBoboaHble
KOHeYyHocTU. OnuMcbiBaTb HaPYKHbIN K
BHYTPEHHUIA CKENEeTbl }KUBOTHbIX,
CTPOEHME U TUMbI COEAUHEHUSA
KocTel. YcTaHaBAMBaTb B3aMMOCBA3N
MEXAY CTPOEHNEM OMOPHbIX CUCTEM
U X GYHKUMAMU B OpraHu3me.

PackpblBaTb coaepikaHne TepMUHOB
W MOHATUI: ABUXKEHUE,
ABuratesibHble opraHenbl,
OBUXEeHWe NpocTenwmnx
(amébongHoe, *KryTukosoe,
pecHMYHOeR), ABUMKEHNE pacTeHU
(TpONM3MbI, HacTUK), MbllLEYHble
cucTembl (COKpaTuTe/bHble




54

55

MvuTaHne opraH13moB

lMnuTaHMe NO3BOHOYHbIX
YKVBOTHBbIX.
MuweBapnTenbHas
CMCTEMA Ye/loBeKa

BOJIOKOHL,A, KOXHO-MYCKY/bHbI
MELLIOK, CKeNleTHaA MyCKyiaTypa),
CKeneTHas mMbllua (MbleyHoe
BOJIOKHO, mnodnbpunna), Bbiclume
ABUTaTeNbHble LEHTpPbI, paboTa
MbILWL (ABMraTeNbHasA,
comaTtmyeckasn), mbllleyHoe
yToMaeHWe. XapaKTepmnsoBaTb BUAbI
OBUXXEHUA OQHOKNETOUHbIX U
MHOTOK/IETOYHbIX OPraHN3MOB.
OnucbIBaTb CKeNEeTHbIE MbILLLLbI U UX
paboTy. YcTaHaBAMBaTb B3aMMOCBA3b
MeXK Ay CTPOEHUEM ONOPHbIX CUCTEM
W ABUXKEHUAMMU OPraHU3mMo

PackpbiBaTb cofep:KaHne TEPMUHOB
M NMOHATUI: NUTAaHUE, NULLLEBAPEHME,
NULWEBapUTENbHbIE BaKyOH,
KMLIEeYHan NoaocTb,
nuuieBapuTenbHan Tpybka,
NULWEBaPUTENbHbINA TPAKT,
nuLeBapuTe/bHbIE XKenesbl,
NULWEBapUTENbHbIE COKMN.
XapaKTtepusoBaTb NUTaHue
XUBOTHbIX; BHYTPUNO/IOCTHOE U
BHYTPUKAETOYHOE NULLEBapeHHMe.

PasnunuaTb Ha M306paKkeHUsaX
(cxemax, Tabnnuax, mynaxax) otaenbl
NULWEBaPUTENBHOIO TPaKTa U
NULWEBAPUTENBHYIO CUCTEMY
yesnoBeKa. YcTaHaBAMBATb




56

[bIXaHve opraH13mMoB

B3aMMOCBA3M MeXay CTpoeHUem
OpraHoB nuiLeBapeHns

PackpbiBaTb cogeprkaHne TEpPMUHOB
M NOHATUI: AbixaHue, andoysus,
KOXHOEe AblXaHue, OPraHbl AbIXaHUA,
AblXaTeNbHble ABUKEHUA,
AbIXaTeNbHbIN LEHTP, NEroYHble
06BbEMbI, YKU3HEHHAasa EMKOCTb
NErKknx. XapakrepmsoBaTb gblxaHue
pPacTeHUN; AbIXaHWE }KUBOTHbIX U
yenosekKa.

57

[bixaHne
MO3BOHOYHbIX
YXMBOTHbIX U YeNnoBeKa

OnucbiBaTh 3B0OLMOHHOE
YCNOMXKHEHME CTPOEHUA NETKUX
NO3BOHOYHbIX XMBOTHbIX. Pasnnuatb
Ha M3obpakeHusx (cxemax, Tabamuax,
MYAAXKaxX) AblXaTeNbHY cucTemy
yenosekKa. OnucbIBaTb MEXaHU3M
BEHTUNALUN NETKUX Y NTUL, U
M/IeKONUTaloLWLMX. YCTaHaBAnBaTb
B3aMMOCBSI3M MeXA4y CTPOeHUem
OpraHoB AbIXaHMA U UX GYHKUMAMMN B
opraHusme

58

TpaHCnopT BELLECTB Y
opraHn3MoB

PacKpblBaTb coAep:KaHNe TEPMUHOB
W MOHATUI: TPAHCMOPT BELLECTB,
TPaAHCMOPT Y PacTeHUM, KPOBEHOCHAs
cMCTeMa KMBOTHbIX, KPOBb, N1a3ma,
bOpMEHHbIE 3/1EMEHTBI,
KpoBoobpaLleHne, Kpyru
KpPoBOOBpaALLEHUSA, CEPAEYHbIN LUK,
nnmoobpalieHune, numaoa,




KpoBeHOCHas cuctema
59 MO3BOHOYHbIX
YXMBOTHbIX 1 YenoBeKa

BblaeneHve y
opraH13mMoB

nnmdaTnyeckue cocyapl,
AnmoaTmnyecKkme y3s/bl, BHYTPEHHSAA
cpena opraHusma.

XapaKTepu3oBaTb TPAHCNOPT BELLECTB
Y pacTeHuit u 6ecno3BoOHOYHbIX
YKMBOTHbIX. ONUCbIBaTb KPOBEHOCHYIO
CUCTEMY KMBOTHbIX U Ye/I0BEKA

PacKpblBaTb cofeprkaHne TEPMUHOB
W NMOHATUI: BblaeNeHWNe, ryTTaums,
incTonag, CoKpaTUTe/IbHble BaKyou,
W3BUTblE KaHa/bL,bl, 3BE3a4aTble
KNEeTKN, BblAeNnUTENbHbIE TPYOOUKM,
ManbNUrneBbl COCyabl, MOYKK,
MOYETOYHMK, MOUYEBOW My3bIPb,
HeppOoH, MoYya. XapaKkTep1soBaTb
NpoLecc BblAENEHUA Y PaCTEHUN U
KMBOTHbIX. Pa3nmyaTtb Ha
n3obparkeHuax (cxemax, Tabnuuax,
MYANSXKax) BblAEANTENbHYIO CUCTEMY
YyesoBeka. OnucbiBaTb MEXAHU3M
OYHKUMOHMPOBAHUA HEPPOHaQ;
npouecc 06pasoBaHNA MOUMK.
YcTaHaBAMBATb B3aMMOCBA3U MeXAY
CTPOEHMEM OPraHOB BblAE/NEHUA N UX
bYHKUMAMM B OpraHM3me

61 3awmrta 'y opraH1M3moB

PacKpbiBaTb coaeprkaHne TEpMUHOB

N NOHATUN: Kancyna, aHA40cCnopa,
LUNCTa, KYTUKYNa, CpencrBa NaccMBHOM
3alWnThbl, CpeactBa XMMUYECKOM
3aWnTbl, KOXXHbl€ MNOKPOBbLI,




UMMYHUTET, UMMYHHas CUCTEMA,
QHTUIEH, aHTUTENO. XapaKTepm3oBaTb
BUAbI 3aLWMTbl Y O4HOKJAETOUHbIX U
MHOTOKNETOYHbIX OPraHU3MOB.

62

MIMMyHHas cuctema
yenoBeKa

OnuncbIBaTb CTPOEHME KOMKHbIX
NMOKPOBOB U NX NMPOU3BOLHbIX.
Pasnunyatb Ha n3obparkeHnAax
(cxemax, Tabanuax, Mynaxax) opraHbl
WMMYHHOM CUCTEMbI YeN0BEKA.
YcTaHaBAMBATb B3aUMOCBA3N MeXAY
CTPOEHMEM OPraHOB 3aLUMUTbI U UX
bYHKLMAMK B OpraHM3me

63

64

PasfpaXnmocTtb n

perynauus y
OpraH13moB

'ymopanibHas
perynaumsa n
3HLOKPUHHAA cucTema
XWBOTHbBIX U Yenoseka

PackpbiBaTb COAeprKaHNE TEPMUHOB
W NMOHATUIN: Pa3apakKMMOCTb,
perynauma, TakCucbl, pOCToBble
BellecTBa (ayKCUHbI), HepBHas
cucTema,

pednekTopHasa perynaums, pedpaekxc,
pedaeKkTopHas gyra, nepegHuii Mosr,
NPOMEXKYTOUHbIN MO3T, CpeaHUN
MO3T, MO3YKeYoK, NPOA0AroBaTbIN
MO3T, BEreTaTMBHas HepBHas
cUCTEMA, r'yMopasibHas perynaums,
rOPMOHbI, SHAOKPUHHAA CUCTEMA,
runotanamorunodusapHasa cuctema.
XapaKTepu3oBaTb pPa3gpPaKMMOCTb Y
OZHOK/IETOYHbIX OPraHU3MOB U
pedNeKTOPHYIO perynaumio y
YKMBOTHbIX. Pa3nnMyaTtb Ha
nsobpaxkeHuaAx (cxemax, Tabamuax,




MYAS}Kax) HEPBHYIO CUCTEMY U eé
oTAeNbl; 0TAeNbl FOJIOBHOMO MO3ra
NO3BOHOYHbIX }XMBOTHbIX. ONKMCbIBATb
ryMOPasibHYIO Peryaaumio y
KMBOTHbIX. PasnnyaTb Ha
n3obparkeHuax (cxemax, Tabnumuax,
MYANSXKax) SHAOKPUHHYIO cucTemy
KMBOTHbIX M YenoBeKa. HasbiBaTb
»Kenesbl S3HAOKPUHHOM CUCTEMBI
yesioBeKa U BbipabaTbiBaemble MU
ropMoHbl. OnucbiBaTb AeNCTBUE
ropMOHOB. YCTaHaBAMBaTb
B3aMMOCBA3N MEXKAY CTPOEHUEM
OpraHoOB HEPBHOM U pedsieKTopHas
perynauma, pednekc, pednekTopHas
ayra, nepegHuin mosr,
NPOMEXKYTOYHbIN MO3T, cCpeaHui
MO3I, MO3XXe4oK, NpoAoNroBaThii
MO3r, BereTaTMBHas HepBHas
CUCTEMA, T'YyMOpPaJibHaA perynsaums,
rOPMOHbI, SHAOKPUHHAA CUCTEMA,
rmnoTanamormvnodmsapHas cuctema.
XapaKTepun3oBaTb Pas3gparKMMOCTb Y
O/ZIHOKNETOYHbIX OPraHM3MOoB U
pedaeKTOPHYIO perynaunio y
KMBOTHbIX. PasnnyaTtb Ha
n3obparkeHuax (cxemax, Tabnauuax,
MYNAXKaX) HEPBHYIO CUCTEMY U eé
oTAeNbl; oTAe bl FOJIOBHOro MO3ra
NO3BOHOUYHbIX }XMBOTHbIX. ONKCbIBaTb
rYMOPaJIbHYHO PEryaaumio y




YKMBOTHbIX. Pa3znnyatb Ha
n3obpaxkeHuaAx (cxemax, Tabavuax,
MyAAXKax) SHAOKPUHHYIO cUcTEMY
YKMBOTHbIX W Yenoseka. Ha3biBaTb
Kenesbl SIHAOKPUHHOM CUCTEMDBI
4yenoBeKa U BbipabaTbiBaeMble UMK
ropmoHbl. OnucbIBaTbL AencTBUE
ropMoOHOB. YcTaHaBAMBaTb
B3aMMOCBA3N MEXKAY CTPOEHUEM
OpraHoB HEPBHOW U

®OopMbl Pa3MHOXEHNS
OpraH13mMoB

PackpbiBaTb cogeprkaHue
TEPMMUHOB U MOHATUIA: Pa3MHOXKEHWE,
npocToe gefieHne, NoYKoBaHue,
Cnopynaums, BereTaTMBHOE
pa3mMHoKeHune, dparmeHTaLms,
KNOHUPOBAHME, ramMeTbl,
cnepmaTtosoung (cnepmui),
ANLEKNETKa, 3UroTa, KOHblorauus.
Mepeuncnatb ocobeHHOCTH
6€ecnonoro 1 NoJsI0BOro PasMHOXKEHUA
OpraHM3moB. XapaKTepusosaTb
CYLLHOCTb M popmbl Becnonoro
Pa3sMHOKEHWUS OPraHNU3MOB;
6uonornyeckoe 3HaveHne b6ecnonoro
pa3sMHOKeHUs. PasimyaTb cnopy Kak
Cneumann3npoBaHHyLo KNETKY,
npeaHasHavyeHHyto ana becnonoro
pPa3sMHOeHUs, 1 Cnopbl BakTepui.
O6bACHATb NPENMYLLLECTBA NOJIOBOMO
pa3sMHOKeHUs Hag 6ecnonbim




66 MonoBoe pa3smMHOXeHWe 1

67 Melio3 1

PaCKprBaTb PONb KTOHNPOBAHUA B
cenekunn n cenbCkom Xo3alcTee

PacKpblBaTb cofeprKaHne TEPMUHOB
M MOHATUIN: Melno3, BUBaNEHTbI,
KPOCCMHIOBEP, UHTEPKUHES,
He3aBUCUMOE pacnpeseneHue;
KpoccuHrosep. PasnnyaTtb Ha
n3obparkeHmax (cxemax, Tabaumuax) u
MUWKponpenapaTax 3pesible NoAoBble
KNETKN MNEKONUTALOLWMX U OpraHbl
Pa3MHOKEHMA BbICLUMX PACTEHUNA.
PackpbiBaTb CYLHOCTb MEN03a,
XapaKTepu3oBaTb €ro OTAENbHbIE
cTagmn. Onpeaenatb MectTo meliosa B
YKMU3HEHHbIX LIMKNAX Pa3INUYHbIX
OpraHnU3MoB

. O6DBACHATL BUONOTNYECKMIA CMbICA
KPOCCUHroBepa, onNuncbiBaTb ero
mexaHu3m. CpaBHMBaATb Me03 ¢
MWTO30M; Pa3INYaTh OTAE/NbHbIE UX
CTaAMM Ha MUKpOMpenaparax u
n3obparkeHuax (cxemax, Tabnaunuax).
PacKpbiBaTb 3BOIIOLMOHHOE
3HauYeHMe NOJI0BOro Pa3MHOKEHMUSA
OpraHn3mos

["ameToreHes.
O6paszoBaHue u
68 pas3BuTKE NOMOBbIX 1
KneTok. JlabopaTopHast
paboTa «3yueHne

0.5

PacKpbiBaTb coaeprkaHne TEpMUHOB
N NOHATUN: rameToreHes,
cnepmartoreHes, ooreHes,
CEMEHHUKHN, ANYHUKMN,
cnepmaTtoroHmun, cnepmaToLuunThl,




69

CTPOEHUS NOMOBbIX
KNETOK Ha roTOBbIX
MUKponpenapaTax»

WHanBuayanbHoe
pasBuUTME OPraH13mMoB
— OHTOreHes

cnepmaTtuibl, CnepmaTo3omnasi,
OOrOHWUW, OOLMTbI, MONSPHbIE TENbLa,
ANLEeKNeTKa, akpocoma. NepeuncnaTb
CTaun raMeToreHesa y KMBOTHbIX.
OnucoblBaTb NPoLECC raMeToreHesa u
ero nepuoapl, CTPOEHME NoJI0BbIX
KNeToK. PasznmyaTb ocobeHHOCTH
cnepmaToreHesa u ooreHesa.
OnucbiBaTb NPOLECCHI OCEMEHEHUS U
ONN0A0TBOPEHMUA, Pa3Hble BAPUAHTbI
napTeHoreHesa

PackpbiBaTb cogepKaHne TepMUHOB
W NMOHATUI: ONJIOA0TBOPEHME, 3UTOTA,
b6nacTomep, akpOCOMHAnA peakuus,
NPOHYK/eyc, NapTeHoreHes,
ambpuoreHes, gpobneHune, 6nactyna,
MoOpYAa, racTpyna, Herpyna,
OpraHoreHes, sKTo4epma,
Me304epMa, SHTOAEPMA, LIE/IOM,
HepBHas TpybKa xopAaa, KuLeyHasn
TpybKka. Onpenenato
aMbBpPMOHaNbHbIN Nepuoa Pa3BUTUA
OopraHM3ma u OnNucbiBaTb OCHOBHbIE
3aKOHOMepPHOCTK apobieHunsa —
obpa3oBaHWe 04HOCNIOMHOrO
3apo/blwa — 61acTy bl; 3aBUCUMMOCTb
Xo4a ApobneHns oT KomdecTsa
YKENTKA B ANLLEKNETKE; racTpyaaumio u
opraHoreHes. O6bACHATL 3Tanbl
anddepeHLMpPoBKM TKAHEN,




3aKnajKa opraHoB u

06pa3oBaHNA OPraHoB U CUCTEM
opraHoB

. XapaKTepu3oBaTb peryasaumio
amMbpUOHaNbHOIO Pa3BUTUS;
OeTepMUHaALMI0 M SMBPUOHANbHYIO
WHAYKLMIO; FeHETUUYECKUI KOHTPOb

70 TKaHen n3 pa3BuTnAa. O60CHOBLIBATL BpeAHOE
3apOoblLLEBbIX NNCTKOB BO3JeicTBMe TabayHOro Abima u
anKoronA Ha xo4, sMb6pPUOHaNBbHOIO U
MOCTIMBPMOHANIBHOTO Pa3BUTHA
OpraHM3ma 4esioBeKa
PacKkpblBaTb coaepiKaHue TEpMUHOB
W NOHATUIA: OHTOTEHES3,
nocTambproHanbHoe passuTUe,
PocT 1 passutune P P
MmeTamopdos, IMUMHKa, PoCT,
XXNBOTHbIX. X
CTapeHue, cMepTb. XapaKTepn3oBaThb
NabopatopHas paboTa P P up P
NoCTaIMbpPUOHabHbIN Neprog,
«BbifBneHne
71 0.5 pa3BUTUA OPraHM3ma 1 ero OCHOBHbIe
NPr3HaKoB CX0ACTBa
o ¢dopmbl. XapaKkTepusosaTb Npsmoe
3apojpliLLei
pasBuTMe 1 ero nepuoapl. M3naratb
NO3BOHOYHbIX .
cofleprKaHune Teopuii cTapeHus
XNBOTHbIX»
opraHn3amoB. O6bACHATb
61MONOrMYECKNIA CMbIC/T Pa3BUTUA C
meTamopdo30
Pa3MHOXeHMe U PacKkpbiBaTb cogepKaHne TEpMUHOB
pa3BUTME PacTEHWIA. M NOHATWUI: rameToduT, cnopodumT,
79 NabopatopHas paboTa 05 aHTepPUANM, ApPXEroHnm, 3apocTok,

«CTpoeHne opraHoB
Pa3MHOXEHUSA BbICLUKX
pacTeHnin»

meracnopa, 33pOAbILIJEBbII7I MELIOK,
ChnHepruabl, aHTUNOAbl, MMKPOCNOpPa,
nbiabueBoe 3epHO, LI,BOﬁHOE




icTopus ctaHOBNEeHNS

ONN040TBOPEHME, POCT, MEPUCTEMA,
Kambuin, nepmnoabl OHTOreHesa
LLBETKOBbIX PacTeHUN
XapaKkTepusoBaTb 0cOBEHHOCTH
6ecrnosioro 1 NosI0BOrO Pa3MHOMKEHUS
LBETKOBbIX pacTeHUN. BbiaensaTtb
0CO0b6EeHHOCTU NpOTEKAHUSA
rameToreHesa y LBeTKOBbIX pacTeHUN.
OnucbIBaTb Npouecc ABOMHOro
ONNOAO0TBOPEHUA Y LIBETKOBbIX
pacTeHUn n 0OBACHATL ero
NPEenMyLLLECTBA NO CPAaBHEHUIO C
OnNN0L4OTBOPEHMNEM Y CMIOPOBLIX U
roN10CEMEHHbIX

PacKpblBaTb cofeprkaHne TEPMUHOB
M NMOHATUIN: TeHETUKA, FeH.
JeMOoHCTpUpoBaTh 3HAHMA UCTOPUM

73 N pasBUTUA TEHETUKN
BO3HWKHOBEHMA reHETUKM.
KaK HayKu
XapaKTepu3oBaTb OCHOBHbIE 3Tarlbl
Pa3BUTUA FTEHETUKM KaK HayKM
PacKpblBaTb COAepM*aHMe TEPMUHOB
W NOHATUI: HAaCNeACTBEHHOCTb,
OCHOBHbIE MOHATUSA U HacnefoBaHMe, U3MEHYMBOCTb,
CUMBO/bI FEHETUKMN. reHoTun, GEHOTUM, FeHOM, /IOKYC,
74 NabopaTopHas paboTa 0.5 XPOMOCOMbI, a/1e/IbHbIE FeHbl

«[lpo3othmna Kak
0OBEKT reHeTUYeCKnx
nccnefoBaHNm

(annenwn), anbTepHaTUBHbIE
NPU3HaKM, FOMO3UroTa, reTepo3nroTa,
[OMUHAHTHbIA NPU3HAK,
peLeccuBHbIA NPU3HaK, yucTan
NMHKMA, rMbpuapl. Monb3oBaTbeA




reHeTUYeCcKom TEPMMHOJIOTMEN U
CMMBOJIMKOM AN1A 3aMMUCKU CXEM
CKpeLmnBaHus

3aKOHOMepHOCTVI PackpbiBaTb cogepraHne TepMUHOB
HacnegoBaHUA W MOHATUI: HAaCNeACTBEHHOCTb,
MPU3HaKoOB. HacnegoBaHMe, USMEHYUBOCTD,
MoHornépuaHoe reHoTun, GeHOoTUMN, FeHOM, SIOKYC,
CKpeLLMBaHue. XPOMOCOMbI, a/ile/IbHble FeHbl

75 MpakTunyeckas paboTta 0.5 (annenu), anbrepHaTMBHbIE
"|/|3yl_|e|.”/|e NPU3HAKKN, TOMO3UT0Ta, reTepo3nroTa,
pe3yNnbTaToB OOMUWHAHTHbIM NPU3HAK,
MOHOTMGPUAHOTO peLeccuBHbIN NPU3HaK, YnucTan
CKpEeLLMBaHUS Y NMHKnA, tMbpuabl
Apo3odusibl™
L|,I/ITO}'IOFI/Il-IeCKVIe . Monb3oBaTbCs reHeTUYECKoM
OCHOBBbI TEPMUHONOTNEN N CUMBOJIMKON N5

76 MOHOrMepUAHOro 3aMnCK CXeM CKpeLLMBaHUA
CKpeLwnBaHnA

PacKpblBaTb coeprkaHne TepMUHOB

W NOHATUIN: aHaNn3npytowee

CKpeLlLMBaHue, HeNoaHoe
AHanusunpytolee LOMWHUPOBaHUe,

77 CKpeLLuBaHue. KOZLOMUHUpOBaHMe. COCTaBNATb
HenonHoe CXeMbl aHanu3upyrowero
JOMUHMPOBaHWE CKpeLmMBaHmMA 1 peLlaTb

reHeTUYeCKMe 3aa4m Ha
aHanM3npytoLLLee CKpeLwyBaHme u
HernosiHoe JOMUHUPOBAHUE

78 AnrnépunaHoe 0.5 PacKkpbliBaTb coaepaHue TepMUHOB




CKpeLLBaHue. W NOHATUIN: gurnbpmngHoe
MpakTnyeckas pa60Ta CKpelwmBaHue, GeHOTUMNYECKUI
«M3yyeHne pagukan. OnucbiBaTb onbIThl I
pe3ynbTaToB MeHgena no nsyyeHuto
,Cl,l/erI6pVI,£l,H0r0 HacnenoBaHWA ABYX Nap NPU3HAKOB Y
CKpELLMBaHNA Y ropoxa nocesHoro. MNpuneogmnTb
[pO30thNNbI» bopMyNNpPOBKY TpeTbero 3akoHa I'.
MeHgens (3aKoHa He3aBUCUMMOTO
HacnefoBaHMA NPU3HAKOB) U
06DBACHATL €ro LUUToN0rnYecKme
OCHOBbI.
MprmeHATb MaTemMaTUYeCKMIA pacyéT
C nomoLbto peHOTUNUYECKOro
pagmKkana u MetTona NepeMHOKEHUS
LinTonornyeckue BEPOATHOCTEl BapMaHTOB
79 OCHOBbI ,U,VIFI/IGpI/I,CI,HOFO paclenieHua Npu3HaKoB y NOTOMKOB
CKpeLunBaHus no ¢eHotmny n reHotTuny. CoctasnaTb
CXembl AUrMBPUAHOrO CKpeLLnBaHnA
W pellaTb reHeTMYecKue 3aayum Ha
AMrMépuaHoe cKpelmBaHue
PackpbIBaTb cOAeprKaHNe TEPMUHOB
W MOHATUI: cLenNeHHoe
HacnefoBaHMe, HapyLeHuA
ClienneHHoe CUENIEHWNA TeHOB, KPOCCUHIOBED,
PEKOMBMHAUMA FEHOB, FeHETUYECKUNE
80 HacnefoBaHue
KapTbl, MOpraHmaa. NpueoanTb
NPnU3HaKoB

bopmynnpoBKK 3aKoHoB MopraHa
(3akoHa cuenneHHOro HacneA0BaHMA
reHOB W 3aKOHa HapyLeHun
CLENIEHUA MEXAY reHaMu) 1




XpomocoMHasa Teopus
HacnefCTBEHHOCTU

06BACHATbL UX LnUTON0TrN4ECKNE
OCHOBbI. U

ﬂepeqmcnmb OCHOBHbI€ NON0XeHuA
XPOMOCOMHOM Teopumn
HacneacTBEHHOCTU. PewaTb
reHeTMyecKue 3a4a4m Ha cuenneHHoe
HacnefoBaHWE reHOB M HapyLleHue
CUENNEHNA MEXKAY FreHam

82 ["'eHeTMKa nona

[FfeHOTUN KakK

PackpbiBaTb cofeprkaHne TepMUHOB
W MOHATUI: ayTOCOMbI, NONI0BbIE
XPOMOCOMbI, TOMOFaMeTHbIN Mo,
reteporameTHbli non. O6bACHATL
XPOMOCOMHbI MEXaHMU3M
onpeaeneHna nonay opraHM3mos.
MpuBOAMTL MPUMEpPBI HACNEAOBAHMA
NPW3HaKOB, CLLENIEHHbIX C MOJIOM.
CocCTaBNATb CXEMbl CKPeLLMBAHUA U
pelwaTb reHeTUYecKMe 3a4a4M Ha
Hacnefo0BaHMeE NPU3HAKOB,
CUENMEeHHbIX C NMOJIOM

PacKpblBaTb coAep:KaHNe TEPMUHOB
W NMOHATUIN: MHOXKEeCTBEHHOE
Aencrene reHa (nneotponus),

83 KOMMNEMEHTaPHOCTb, 3NNUCTa3s,
HEnocTHaR cucTema nonumepua. Onpeaenatb Gopmbl
B3aMMOZENCTBUA aNNeNbHbIX U
HeannesbHbIX reHOB
"eHeTn4ecKuin . MpuBOANTL NpUMeEpbI
84 KOHTPO/Ib Pa3BUTUSA NAenoTPONHOro AeNCTBMA reHOB.

paCTeHI/II\/'I, XUBOTHbIX U

PewaTb reHeTMYeCKMeE 334a4M Ha




yenoBeka B3aMMOAEeNCTBME HeaNNe/IbHbIX FEHOB
PackpbliBaTb coneprkaHne TepMUHOB
W MOHATUIN: N3MEHUYMBOCTD,
HeHac/neACTBEHHAA N3MEHUYNBOCTD,
HacneACcTBEHHAA U3MEHYMBOCTb.
13mMeHUnBOCTb CpaBHMBaTb HEHAC/eACTBEHHYO
85 npusHakos. Buapl M3MEHYMBOCTb C HACNEACTBEHHOM.
M3MEHUYUBOCTU MpuBOAUTE NPUMEPBI KaYeCTBEHHbIX
N KONNYECTBEHHbIX NPU3HAKOB
OpPraHU3MoB, NPOABAEHUN Y
OpPraHNU3MoOB HEHACNeACTBEHHON U
HacneACcTBEHHOM M3MEHYMBOCTH
PacKpblBaTb cogeprkaHne TepMMHOB
M NOHATUIN: MOANDUKAUMOHHAA, UK
deHoTUNNYECKan, U3SMEHYMNBOCTD,
86 MogamngmkaumoHHas BapwWaHTa, BapMaLMOHHbIM pag,
N3MEHYMBOCTb BapWaLMOHHAA KpMBas, Hopma
peakuuMm NnpusHaka, moamduKaLmm.
XapaKTepu3oBaTb CBONCTBA
MOANPUKALNMOHHOM U3MEHUYMBOCTM.
BapvaunoHHbIii pag v MoKa3biBaTb POJib YC/IOBUI BHELLIHEN
BapmaLnOHHasA KpuBas. cpeabl B pa3snTuUmn
NabopaTopHas paboTa MOANPUKALMOHHON M3MEHUMBOCTU Y
«MccnefosaHune OpraHM3mMoB.
87 3aKOHOMEPHOCTEN 5 05
MOAN(UKALIMOHHOM
N3MEHYNBOCTN.
MocTpoeHwne

BapuaLMOHHOro psga u
BapuaLMOHHON




KpUBOM»

["feHOTUNNYeCKas CTpouTb BapuaLMOHHbIE pASbI 1
M3MEHYMBOCTb. rpaduK KPUBOM HOPMbI peaKkLmm
88 KombnHaTnBHas MPU3HAKOB Y Pa3/INYHbIX OPraHU3MOB
N3MEHYNBOCTb
MyTaLMoHHasA PacKkpbiBaTb cogeprkaHne TepMMHOB
N3MEHYMBOCTb. W NOHATMI: MyTaLLMM, XPOMOCOMHbIE
MpakTuyeckas paboTa nepecTpoliku (abeppauun),
89 «MyTaunn y 0.5 No/IMNAONANSA, aHEYNAOUAUA, MYTaHT,
Apo3odusbl (Ha
rOTOBbIX
MMKponpenapaTax)»
myTareHbl. [pnBoAUTL NPUMEPSI
MYTaL i, BCTPEYAIOLLMXCA Y Pa3HbIX
opraHusmos. KnaccuounumposaTtb
MYTaLMM1 MO PasHbIM OCHOBaHUAM.
PasnunuaTb Ha M306paXKeHUAX
(cxemax, Tabnumuax) reHHble MyTaumu,
3aKOHOMEPHOCTH XPOMOCOMHbIE NEPECTPONKM PasHbIX
MYTALMOHHOTO BMAOB: Aeneumm, Aynankaumu,
TPaHC/IOKALMKW, UHBEPCUM; FEHOMHbIE
90 npouecca. B
SMALEHETVKA U mMyTauumn. CpaBHMBaATb MeXKAay coboit
MYTaLMKN PasHbIX BUOOB.
AanUreHoMunKa

XapaKTepun3oBaTb CBONCTBA
MYTaLMOHHOW U3MEHUYMNBOCTMU.
HasbiBaTb NPUUYNHBI MyTaLMIA,
BbIABAATbD UCTOYHUKMU
$aKTOpOBMYTareHoB B OKpYy»KatoLLeit
cpeae (kocBeHHo). MpnBoaUTb
bopMyNNPOBKY 3aKOHa




rOMO/IOTMYECKMX PAA0B U
HacneacTBeHHOM nameH4ymsoctm H. U.
BaBunoBa n 060CHOBbIBATbL €ro
3Ha4yeHue

91

["eHeTMKa YenoBeKa.
MpakTnyeckas paboTa
«CocTaBneHue n
aHan3 PoA0C/OBHOM»

MeTo/bl MeANLIUHCKO
TEHETUKM

0.5

PacKpblBaTb coaeprkaHMe TEPMUHOB
W MOHATUI: CEKBEHMPOBaHWNE, KapTa
XPOMOCOMbI, NpobaHa,
HacneacTBeHHble 6onesHu
(MOHOreHHble, NoIMreHHble, TeHHbIE,
XPOMOCOMHbIE),
MeAMKoreHeTUu4ecKoe
KOHCY/NbTUPOBaHWe, 40pPOA0Ban
OMArHoCTMKa, aMHUOLLEeHTES.
Mepeuncnatb 0cobeHHOCTN U3YyUYEHUs
reHeTMKM YesioBeka U MeToapl
MEANLNHCKON reHeTUKMU.
XapaKTepu3oBaTb METOAbl U3yYeHUn
reHeTUMKM YesloBeka
(reHeanornyeckuii, 6AM3HeELLOBbIN,
LMTOreHeTUYECKUIA, MONIEKYNAPHO-
reHeTUYeCcKui, NonynsLMOHHO-
cTaTUCTMYeCKMin). OnucbiBaThb LIEAMU,
33434 1 OOCTUKEHUS
MeXAyHapoaHOM Nporpammbl
«eHom yenoBeKa». Pasnnyatb Ha
n3obparkeHuax (cxemax, Tabauuax)
KapTbl XpPOMOCOM (reHeTunyeckue,
du3nYeckune, CMKBEHCOBbIE)

OnucbiBaTb meToabl coBpeMEHHOTo
onpegeneHnAa reHotuna opraHn3Ima:




NO/IHOreHOMHOE CEKBEHMPOBAHWE,
reHoTUNUPOBaHNE, B TOM YMC/ie C
nomouubto MNMUP-aHanusa.
XapaKTepu3oBaTb Hac/eACTBEHHbIE
3abosieBaHMA YenoBeKa U
3aboneBaHMA c HacneaCTBEHHOM
npeapacnosioKeHHOCTbIHO.

CpaBHMBATb reHHble, XPOMOCOMHbIe
bonesHn yenoseKa n bonesHu c

HacneaCcTBEHHOM
npeapacnosioKeHHOCTbIO.
3HayeHune Peap
o YcTaHaBAMBaTb B3aMMOCBA3b MeEXKaY
MeANLMHCKON
HacneacTBeHHbIMK 3a6oneBaHuAMU
reHEeTUKU B .
93 IDEIOTEDALLEHIN U YeNoBeKa U UX FreHeTUYeCKOM’
peAoTEpaLl ocHoBoN. O60CHOBbIBaTb 3HaUYeHMe
neyeHn reHeTnYeCKmMx
o megunKoreHeTn4yeckoro
3a60/1eBaHMIN Yesl0BeKa
KOHCY/NIbTUPOBaHUA B
npeaoTBpaLLEHNN U NeYeHUN
HacneacTBEeHHbIX 3aboneBaHuin
yenosek
PackpbliBaTb cogepkaHne 0OCHOBHbIX
NOHATUI: cenekuma, LOMeCTUKaLma,
OCHOBHbIE MOHATUS HHA; & 4
I'IpMMVITVIBHaFI cenekuusa,
cenexkuunm.
KOMBUHaTUBHAA cenekums, copT
NabopaTopHas paboTa
nopoaa, wramm. MNepeuncaatb
94 «M3yyeHne copToB 0.5

KYNbTYPHbIX PacTeHUIA
1 NOPO/, AOMALLIHNX
YKUBOTHbIX»

OCHOBHbI€ 3Tanbl Pa3BUTUA CeNeKLMn
KaK nNpouecca U HayKMu.
XapaKTepun3oBaTb CoOAeprKaHue
yyeHua H. U. Basnnosa o LleHTpax
NPOUCXOXKAEHUA N MHOro0bpasus




KY/IbTYPHbIX pacTeHuit. [oKasbiBaTb
LLeHTpbl NPOUCXOXKOEHUA U
MHOroo6pasus Ky/bTypHbIX pacTeHui
1 LLeHTpbl 4OMECTUKALMN AOMALLHNX
*KMBOTHbIX HA KapTe MMUpa, CBA3bIBaTb
MX MECTOMO/IOXKEHME C OHaramm
BO3HWKHOBEHUA ApeBHENLINX
umsmansaumnii. CpaBHMBATbL COPT,
nopoay, WTamm ¢ BUAaMun-
poanyamun. O60CHOBbLIBATb 3HAYEHME
3aKOHa roMOIOrMYECKNX PALOB B
HacneacTBEHHOM nameHuymBsoctm H. U.
BaBunoBa gna ceneKkumMoHHOM
paboTbl. ONKUcbIBaTL NEPCNEKTUBDI
[OMECTUKaLMN N CO34aHME HOBbIX
COPTOB KY/IbTYPHbIX PacTeHUI, NOPOL,
AOMaALLHUX XXMBOTHbIX U LLTAMMOB
MMKPOOPraHNM3IMoB
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MeTogpb!

CeNeKLMOHHOW paboThl.

NabopaTopHas paboTa
«13y4eHne meToa0B
CeNEeKLMN PacTEHNIA»

0.5

PacKpblBaTb cofeprkaHne TEPMUHOB U
NOHATUIA: UCKYCCTBEHHbIN 0THOP,
NPoun3BOAMUTENM, IKCTEPLED,
611M3KOPOACTBEHHOE CKPELLMBAHMUE,
AN UHOPUANHT, HEPOACTBEHHOE
CKpeLmBaHme, nan aytbpuauHr,
4yncTasa NMHKUS, reTeposunc (rmbpuaHas
cuna), reHOMHOE peaKTUpPOBaHUe,
WCKYCCTBEHHbIV MyTareHes,
baKTopbIMyTareHbl, NOAUMNAOUAbI,
oTAanéHHan rubpuansaums,
CEKBEHMpPOBaHMeE. XapaKTepnsosaTb
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JocTmxKeHns cenekunm
PacTEHWUIA N XKUBOTHbIX.
MpakTuyeckas paboTa
«[pnBUBKA pacTeHUI»

CoxpaHeHue, U3yyeHne
1 NCNONb30BaHe
reHEeTUYECKMNX
pecypcoB

BroTexHonornsa kak
HayKa 1 0Tpac/b
MPOWN3BOACTBA.
MpakTyeckas paboTta
«3yyeHrie 06bEKTOB

0.5

OCHOBHblE METOAb! CeleKUUN pacTeHni
M }KUBOTHbIX: UCKYCCTBEHHbI 0TOOP U
rmépuamsaumio. CpaBHMBATb MacCOBbIN
WUCKYCCTBEHHbIN 0T6Op C
WHAMBUAYANIbHBIM, MOKa3blBaTb MUX
3HauYeHue ANS CeNeKLMN KyNbTYPHbIX
pacTeHui 1 JOMALUHWX }KUBOTHBIX.
MpuBOAUTL KOHKPETHbIE NPUMEPDI
OTAaNEHHOM rnbpuamnsaumm B
ceneKkumm.

OnucobiBaTtb onbIT I, [1. KapneyeHKo no
npeogonenuto becnioama
MeXBUA0BbIX rTMbpnaos. Pasnnyatb
Ha n3obpaxkeH npeacraBuTenemn
KOHKPETHOTro COpTa M NOposbl
XO3AMUCTBEHHO LEeHHbIe NPU3HaKu,
HeobXxo4MMble YENTOBEKY.
XapaKTepun3oBaTb POJib CENEKUMMN B
obecneyeHUM NPOLAOBOIbLCTBEHHOM
6e3onacHOCTU YesioBeYecTsa.

MprBOAUTbL KOHKPETHbIE NPUMEpBI
OOCTUXEHWNIN CeNEeKUMN KYNbTYPHbIX
pacTeHMN N OMALLHUX }KUBOTHbIX B
Poccumn

PackpbiBaTb coAepaHne TepMUHOB
W NOHATUIN: BUOTEXHOIOTUA,
TpaAnLUMOHHAsA BUoTexHoIOrMA,
MWKPOBMONOrMYECKMI CUHTES,
MUKpPOBUHOAOrMYecKan TeXHOA0TmA.
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OUOTEXHONOTUM»

OCHOBHble
Hanpas/eHuns
CUHTETUYECKON
6unonornn

Mepeuyncnatb HanpasaeHUn
6MOTEXHONOMNK; LENN U 3a4a4N,
cToawwme nepen buotexHonornemn.
XapaKkTepusoBaTb 06BEKTDI,
nucnonb3yemble B GBUOTEXHONOMMU, —
K/€TOYHbIE W TKAHEBbIE KY/IbTYpbI,
MUWKpoopraHmMambl. OnucbiBaTb
OCHOBHbIE MeToAbl TPAANLNOHHOM
6MOTEXHONOMMKN N AOCTUKEHUA
MUKPOBMONOrNYECKol TEXHONOTUM.
O60cHOBbIBaTb 3HaYeHMe
buoTexHonornmn ans
CENIbCKOX03ANCTBEHHOIO
npousBoACTBa

PackpbiBaTb cogepikaHne TEpMUHOB
W MOHATUIN: KNETOUYHAA UHXKeHepwus,
KNeTo4Haa TEXHONOMMA, MeToZ,
KYNbTYPbl KNETOK U TKaHEeM,
TOTUMNOTEHTHOCTb,
NAPUNOTEHTHOCTb, CTBO/IOBbLIE
KNETKU, MUKPOKNOHANbHOE
Pa3MHOXKeHWe pacTeHui,
comaTuyeckas rmbpuamsaums,
ranaoungpl, rmépunaomel,
MOHOK/OHa/bHbIE U
NOJIMKOHA/bHbIE aHTUTENA, METOS,
TpaHcnnaHTaumm agep,
KJOHMpOBaHWe. XapaKTepmnsosaTtb
OCHOBHbIe HanpasaeHus
CUHTEeTUYecKon buonorum OnucbiBaTb
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XPOMOCOMHasA 1
reHHas MHXXeHepus

Ha KOHKPETHbIX Npumepax Metoabl
KNETOUYHOM NHXeHepuu. MpnsoanTb
npumepbl UCNONb30BaHKA
MOHOK/IOHaNbHbIX U
NOMIMK/IOHaNbHbIX aHTUTEN B
MmeanumnHe. OueHUBaTb 3HaYeHne
CMHTETUYECKOW bruonornmn ana
CeNbCKOro X03ANCTBA U MeANLMHbI

PackpbiBaTb cogeprkaHue
TEPMMUHOB U MOHATUIA: reHHasn
WHXXEHepPUs, PECTPUKLIMOHHbIE
3H/O0HYKeasbl (pecTpuKTasbl),
JIUMKMUE KOHUbI, N1a3Mmuabl,
PecTpUKUMSA, TMIMPOBaHNE,
TpaHcPopMaLMA, CKPUHUHT,
TPaHCreHHble (reHeTUYeckn
MOANOULMPOBAHHDBIE) OPraHU3MbI.
OnucbiBaTb meToapl
pPenpoAyKTUBHOIO U
TepaneBTUYECKOro KNOHMPOBAHWUA,
KNETOYHbIEe TEXHONOMMN U CNOoCcobbl
reHETUYECKOM NHKEHEPUN.
XapaKTepu3oBaTb AOCTUNKEHMUSA
reHHOM UHXeHepun PacKkpbiBaTb
coaeprKaHne TEPMUHOB U NMOHATUN:
reHHas UHXXeHepws,
PEeCTPUKLMOHHbIE SHAOHYK/easbl
(pecTpuKTasbl), NMMNKNE KOHLbI,
naasmuabl, PeCTpUKLMA,
NMrMpoBaHue, TpaHchopmaLms,




CKPUHWHT, TPaHCreHHble (reHeTUYecku
MOANDULMPOBAHHbIE) OPraHU3MbI.
OnucbiBaTb MeToAbl
pPenpPoayKTUBHOIO U
TepaneBTUYECKOro KAOHNPOBAHKUS,
K/€TOYHbIE TEXHOOTMUM U CNoCcobbl
reHeTUYECKOM MHKEHEPUMN.
XapaKtepunsoBaTb AOCTUXKEHUA
reHHOM NUHXeHepumn

PackpblBaTb coAepikaHne TepMUHOB
W MOHATUI: MeaMLMHCKan

101 MeauunHCKne 1 6uoTexHonorusa, MeTabonoMHbI
ONOTEXHONOMNK aHaNn3, reHOLEHTPUYECKUI aHanus,
nepcoHanM3npoBaHHAA MeguLmMHa,
pereHepaTMBHaA meguuUnHa.
o XapakTepusosaTb MmeToAbl
Pe3epBHbIV YPOK. parTep A
meTabos10MHOro U
[MoBTOpeHwue,
reHOLLeHTPMYECKOro aHann3a;
102 06006LLeHME, 1 P
MCMNO/Ib30BaHWe CTBOJIOBbIX K/IETOK;
cucTeMartumsaumns
o MLLP-aMarHoCTUKY; TapreTHyto
3HaHUN
Tepanuio paka
OBLUEE KOJIMYECTBO
th 102 135

YACOB MO NPOIrPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4yacoB

Bcero

Kontpo
JIbHbIE
padoTshI

IIpakTHYeck
ue padoTsl

OcHoOBHBIE BUABI
AeSiITeIbHOCTH YUYEHUKA

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

3BO/IIOLMOHHAA Teopmsa Y.
JapsunHa

PacKkpblBaTb cogeprkaHue
TEPMWHOB U NMOHATUIA:
KpeaumoHM3m, B1S,
cucTemMaTUKa, BUHapHan
HOMEHKNaTypa,
WCKYCCTBEHHAA cucTeMaA
Knaccudumkaumm
OPraHM3MOB, UCTOPUYECKUI
MeToJA, OAPBUHU3M.
Xapaktepu3oBaTb B3rnaabl
ApuctoTensa, dmneaokna,
Nykpeuua Kapa, . Pea Ha
pa3BUTME XKUBOW NPUPOAbI.
OueHuBaTtb Bknag K. JiIuHHes
B pasBUTUE BMONOTUN.
CpaBHuBaTb B3rNA4bl Ha BUA,
n agontoumtio K. SluHHes, XK.
b. JTamapka n Y. JapsuHa.
KpuTnueckun oueHnBaTh
KpeaunoHUCTCKNe B3ragbl
Ha XXMBYIO NpUpoay.
Mepeuncnatb KyAbTypHO-
NcTopuyeckue u
€CTecTBeHHO-Hay4Hble




JBuxyLme cunbl 38010LUN
BMA0B no Y. JapsuHy

Bopb6a 3a cyLLecTBoBaHMe,
€CTECTBEHHbIN 1
NCKYCCTBEHHbIA 0T60P

npeanoCcbIIKK NOABNEHUA
3BOJIIOLMOHHON Teopun Y.
JapsuHa. OnucbiBaTtb ponb
NCTOPUYECKOTO MeToaa.
M3naratb CyWHOCTb
3BOJIOLMOHHOM Teopun Y.
JapsuHa. HasbiBaTb
OCHOBHble $aKTbI
6uorpadum Y. AapsuHa u
3Tanbl CO34aHUA UM
3BOJIIOLMOHHON TEOPUM

PacKpbiBaTb cogeprkaHue
TEPMMUHOB U MOHATUIA:
HacneaCcTBEHHOCTb,
U3MEHUYMBOCTD,
WCKYCCTBEHHbIN 0T6OP,
6opbba 3a cyllecTBoBaHMe,
ecTecTBeHHbI oTbop.
M3naraTb CyLWHOCTb y4eHUA
Y. NapsurHa 06
NCKYCCTBEHHOM OTOOpeE.
XapaKTepusoBaTb
OBUKYLLIME CUbI 3BOJTOLUM
8108 no JapsuHy.
MPUMEHATb 3HaHUA O
OBVKYLLMX CUNAX 3BOIOLMUM
BMA0B Nno JapsBuHy Ans
06bACHEHUA MHOTO06pasna
BMA0B, NOPOA AOMALLHUX
YKMBOTHbIX U COPTOB




KY/ZIbTYPHbIX pacTeHUi

dopmupoBaHue
CUHTETMYECKOW Teopun
3BonoLMNn

JTanbl 3BO/IOLUNOHHOIO

npoLecca: MUKPOIBOMHOLMS

11 MaKpPO3BO/IHOLMS

PackpbiBaTb cogeprkaHune
TEPMWHOB U NMOHATUIA:
[APBUMHU3M, MyTaumu,
MYTaUMOHHBIM NpoLiecc.
O6BACHATL NPUYMHBI
Kpu3unca AapBUHM3IMA.
O60cHOBbIBaTb
3aKOHOMEPHOCTb
TpaHcpopmaLumm
[AapBUHU3MA B
CUHTETUYECKYIO TEOPUIO
asontoumun (CT3). Usnaratb
OCHOBHbIe noaoxeHna CT3.
OueHuBatb Bknag l. e
dpu3a, C. C. YeTBeEpMKOBa,
U. N. Wmanbraysena, 4. K.
bensesa B dopmmpoBaHue
CT3. OueHunBaTtb 3HaYeHME
CT3 B popmmpoBaHmmn
COBPEMEHHOI ecTecTBEHHO-
Hay4YHOM KapTUHbI MMpa

PackpbiBaTb cogepxaHue
TEPMWUHOB U NOHATUIA:
MUWKPO3BOAIOLNS,
MaKpO3BO/IOLMNS, MyTaLuMK,
nonynsaums, KoMbMHauum
reHoB, reHopoHA,
anemeHTapHoe
3BOJIIOLMOHHOE fIBNIEHME.




Monynauma —
aneMeHTapHasa eanHULA
3BonoLnn

XapaKTtepusoBaTtb
MWKPO3BOJIIOLMIO KaK 3Tan
nosiBAeHUn
npPUCNocobaeHn n
BMA006pa3oBaHMA

XapaKtepusosaTtb
NONyNALMIO Kak
31leMEHTAPHYI0 eANHNLY
apoawounu. NMepeuncnatb
NPWU3HaKW NAeanbHOM
nonynsaunmn n obbACHATL
YCNOBUA BbINOAHEHUSA
3aKOHa Xapau— BaliHbepra.
MpUMeHATb MMetoLmecs
3HaHMA AN1A 06 bACHEHUA
NPUYUH N3SMEHUYNBOCTN Y
ocobeit ogHoro B1aa

3aKOH reHeTU4ecKoro

paBHoBecus k. Xapau, B.

BaliH6epra. JlTabopaTopHas
paboTta «BbIsBneHMe
N3MEHYMBOCTU y 0COBEN
OfIHOT 0 BUa»

0.5

PackpbiBaTb cogeprkaHune
TEPMMHOB U NOHATKIA:
MYyTaLMOHHbIW npoLiecc,
KOMBWHaTUBHaAA
N3MEHYMBOCTb,
NonyALNOHHbIE BOJIHbI,
apend reHos, MUrpaumm,
nsonAums, reorpadpuyeckas
(npocTpaHcTBEHHAaSA)
nsonaums, buonormyeckas
(penpoaykTnBHas)
nsonsaums, spdekxT
ocHoBaTensa, apdeKT




AnemeHTapHble (PakTopsbl

6yTbIJ'IO‘-IHOFO ropabliKa. A.
a

O6BACHATL NPUYMHBI
HeHanpas/IEHHOTO AeCTBUSA
31IeMEeHTapHbIX
3BOJIIOLMOHHbIX GAKTOPOB.
MpumeHATb MMmetowmeca

3BOJ/TIOLMNN

8
3BOTIOLMN 3HaHUA ABUXKYLLUX CUNax
3BOJIIOUMM A5 06 BACHEHUA
NPUYMUH pasHoobpasums
reHopoHAa nonynaumm
OZLHOIO BUA,
XapakTepusoBaTb
3/ieMeHTapHble ¢paKTopbl
AhhekT ocHoBaTenNs. (aBvkyWme cunbl)
9 AhheKT BYTLIIOYHOrO agontoumn. OueHnsaTb
rop/blLLKa Bknag C. C. YeTsepuKoBa, 3.
Malipa B pa3Butue
3BOJIOLMOHHOIO YYEHMU
XapakTepusoBaTb
anemeHTapHble ¢paKTopbl
Mwrpauuun. N3onauum P ¢ P
o (mBuURyLLME cUNbI)
nonynagun:
10 agostoumn. OLeHnBaTb
reorpaguyeckas,
Bknag C. C. YeTsepuKoBa, 3.
bronornyeckas y
Maipa B passutue
9BOJIOLMOHHOIO YYEHU
o PackpbiBaTb coaeprkaHue
EcTecTBeHHbIN 0TOOP — P AP y
. TEPMMHOB U NOHATUIA:
11 HanpasNSOLWMIA hakTop

ecTecTBeHHbI oTbop,
OBUXKYLLMIN O0TOOD,




CTabunumsmpytowmin otoop,
paspbiBaowmin otbop,
nonosow oT60p.
XapakTepusoBaTb
ecTecTBeHHbI 0TOOp KaK
OBVXKYLLYIO U
HaNpaBAAIOLLYIO CUAY
aBosoumMmn, ero Gopmbl.
PasnnyaTb hopmbl
ecTecTBEHHOro oTbopa B
nonyaaumnax, NpMBOANUTb
npumepbl SeNCTBUA B
nonynaunsax ¢opm
ecTtecTBeHHOro otbopa.
O6bACHATL NPEANOCHIIKK
ONA AeNCTBUA ABUKYLLEN U
cTabunmsmpytoweit popm
ecTecTBeHHOro oTbopa.
CpaBHuBaTb popmbl
ecTecTBeHHOro otbopa,
AenaTtb BbIBOAbI HA OCHOBE
CpaBHeHUsA

12

Monosoii 0T60P

Mprcnoco61eHHOCTb
OPraHu13MoB Kak pesynbTaT

0.5

MpUMEHATb MMetoLLMecs
3HaHWA O eCcTeCTBEHHOM
oTbope Ana o6bACHEeHUs
NpPOLECCOB, NPOUCXOAALLMX
B MONyAAUNAX BUAOB
OpraHn3mos

PaCKprBaTb coaepxaHume
TEPMUHA
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MMUKPO3BOHOLIMM.
JlabopaTopHas paboTa
«/13yyeHne apomopo30B K
nanoaganTaupii y pacTeHui
W XKMBOTHbIX»

Mpumepbl NPMCNOCo61eHU
Y OpraH13moB:
MOop{onornyeckme,
(hn3nonornyeckue,

0.5

npucnocobaeHHOCTb
opraHu3mMoB (aganTtauus),
apomopdos,
nauoagantaums. MNpmesoguTb
KOHKpEeTHble Npumepsl
npucnocobaeHni
OpraHM3mosB
(mopdonormueckue,
du3nonormnyeckue,
bnoxmmmuecKkue,
nosefieHYeckue).
O6BbACHATD MEXaHU3M
BO3HMKHOBEHMSA
npucnocobaeHnin y
opraHmamos. MprBoauTb
npumepbl apomopdo308 U
nanoaganTaLmii y pacTeHWUi
N }KMUBOTHbIX. O6BACHATD
ponb apomop¢d o308 B
OCBOEHWUWN OpraHn3mammu
HOBbIX Cpes 06UTaHUS.
O6bACHATb POJib
nanoaganTtaumin B
npucnocoba1eHmm
OPraHM3MOB K KOHKPETHbIM
yCNoBuAM cpesbl.

JokKasbiBaTb
OTHOCUTENbHbIN XapaKTep
npMUcnocobaeHHOCTU U
npuMBOAUTL NpUMeEpbI
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ONOXMMUYECKNE,
rnoBefeHYecKue.
JlabopaTopHas paboTa
«[pucrnocobneHns
OpraHu3moB 1 nx
OTHOCUTE/IbHAs
LienecoobpasHoCTb»

Buga, ero kputepum n
CTPyKTypa. JlabopaTopHas
paboTa «CpaBHeHMe BNOB
Nno MopgoN0rnYecKomy
KpUTEPUIO»

0.5

OTHOCUTENBHOCTU
agantaumin PackpbiBatb
3HaYeHUe ABUKYLMX CUN
aBoouMn B GOpMUPOBaHNK
npucnocobaeHni

PacKpbiBaTb cogeprKaHue
TEPMWHOB M NOHATUIA: BUA,
KpuUTepuun B1aa,
nonnmopdmsm, BuabI-
[OBOMHWUKW, apean,
3KoJIornyeckas HuLWa,
nonynsauna, BUA0BOM
KapnoTun, KOCMOMNOAUTbI,
3HAEMUKK, NoaBUabl,
9KOTMMbI. XapaKTepuns3osaTb
KpuTepuun BMaa
(mopdonornueckuis,
reHeTUYecKni,
BUNOXMMUYECKUIA,
reorpapuyeckmn,
3KONOTMYECKUN,
BMOXMMUYECKUIA).
06BACHATL HEOHXOAMMOCTb
MCNONb30BaHMA BCEN
COBOKYMHOCTU KpUTEpures
Ans onpeaeneHns BUA0BOMN
NPUHALNENKHOCTU
opraHusma. Mepeuncnatb




OCHOBHbIle BHYTPUBUAOBbIE
rpynnmMpoBkK. O6bACHATD
NPUYMHBI CyLLEeCTBOBaHUA
MOHO- U NOAUTUNUYECKUX
Bnaos. CpaBHMBATb BUAbI MO
mopdonormyeckomy
Kputepuio

16

CTpykTypa Bnga

Buaoo6pasoBaHue Kak
pe3ynbTaT MUKPO3BO/IOLN

PacKpblBaTb coaeprkaHue
TEPMMUHOB U MOHATUIA:
BMagoobpasoBaHue,
N30N5LUMA, KO3BOJIIOLMS.
XapaKtepusosaTtb
BNA00Opa3oBaHME KaK
pes3ynbTaT MMKPO3BOIOLMM.
O6bACHATL POJIb U301ALUK
B 06pa3oBaHUM HOBbIX
BMAO0B. XapaKTepmnsosaTb
pa3/iMyHble cnocobbl
BMA006pasoBaHms
(annonaTpuueckoe,
cumnaTpuyeckoe).
MpUBOAUTL KOHKPETHbIE
npumepsbl BUA0B,
obpasoBaBLUMXCA
pa3NMYHbIMUK cnocobamu.

MpUMeHATb 3HaHUA
cnocobos
BuA006pa3oBaHua Ans
06BACHEHUA NPUYNH
MHoroobpasua Bua0s.
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CB$i3b MMKPO3BO/HOLIMM 1
ANUAEMUONOT NN

MakposBonouuns.
[NaneoHTONOrMYeCKNe
MeTOAbl N3yYeHus
3BONHOUUN

O6bACHATb BO3HUKHOBEHME
YCTOMYMBOCTU NATOreHOB K
aHTMOUOTMKaM

PacKpbiBaTb cogeprkaHue
TEPMMHOB W NOHATKIA:
MaKpO3BOIOLLMA
(dnnoreHes), nepexoaHble
dopmbl, punoreHeTnHeCKne
pAAbl, NaIEOHTOOMMA.
XapaKtepusosaTtb
MaKpO3BOJIOLMIO KaK
HaZBUA0BYIO 3BOJIIOLMIO
06pa3oBaHUA KPYMHbIX
TAKCOHOMMYECKUX EANHUL,
O6bACHATb 3HAYEHUe
NasieOHTONIOrNYECKUX
nccnenoBaHNn ans
nonyyeHusa ¢GakTos
3BOJIIOL MW OPraHU3MOB.
MpuBoAMTL NPUMEpDI
OPraHU3MOB, OTHOCALLMXCA K
nepexogHoim popmam.
HasbiBaTb rpynnbl
OpPraHU3MoB, 415 KOTOPbIX
BOCCTAQHOB/IEHDI
dunoreHeTMYeCKME pAabI.
CpaBHMBaTb NpoLLecchl
MaKpO3BOJIOLMMU U
MWKPO3BONIOLMM

20

Brioreorpaduyeckre

PacKpbiBaTb cogeprKaHue
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MeTOoAbl N3y4eHNA
3BO/TOLNN

AMOpronornyeckmne m
CpaBHUTENbHO-
Mopdonornyeckmne MeToapl
N3y4eHns 3BONOLMN

TEPMMHOB U NOHATKIA:
buoreorpadua, saHAEMUKMY,
pennktbl 060CHOBbIBATL
3Ha4eHue buoreorpadpun
ONA N3y4eHuA 3BOIIOLMMU
opraHuamos. MepeuncnsaTb
b6uoreorpaduueckmne
obnacti 3eman 1 06BACHATL
NPUYUHbBI UX BblAENEHWUA.
CpaBHuMBaTb paopy U dpayHy
MaTEPUKOB M OCTPOBOB,
PacTeHWUs U }KUBOTHbIX
pa3sHbix buoreorpadmyeckmnx
obnacten. MNpusoantb
npYMepbl PEIUKTOBbIX
OpraHnU3MoB, BMAOB-
aHAEeMMKoB. O6bACHATL
NPUYUHBI COXPaHeHWUA
BMA0B 3HAEMUKOB U
«}KMBbIX UCKOMaEMBbIX

PackpbiBaTb cogepxaHue
TEPMMWHOB U NOHATUI:
ambpuonorus, mopdonorus,
FOMOJIOTUYHbIE U
aHa/NIorMYHbIe OpraHbl,
PYAMMEHTbI, aTaBU3Mbl,
H6roxmmmnueckas romonorus.
XapakTepusoBaTb
ambpuonormyeckme,
CpaBHUTE/IbHO-




mopdonormyeckue,
MONEKYNAPHO-
reHeTuyeckme,
bnoxnmmmuecKkue,
MaTeEMaTUYECKME METOAbI
N3yYEeHUA 3BOIOLMMN.
O6bACHATb 3HaYeHMe
ambpwuonorun,
CpaBHUTENbHOM
mopdonorum,
MONEKYNAPHON FrEHETUKM,
b6roxmmmnm
6MonHbOpMaTUKM anA
N3y4YeHMA 3BONOLNN
opraHmMamos. OueHMBaTb
Bknag A. O. KoBaneBcKoro B
pa3BUTME 3BOJIIOLUOHHOIO
yyeHua. OnucbiBaTb
reHeTUYecKMe MexaHu3mbl
3BOJIIOL MM OHTOreHe3a U
NoABNEHNA 3BONOLNOHHbIX
HoBswecTs. MpuBoaUTb
npUMmepbl aTaBU3MOB U
PYAMMEHTaPHbIX OPraHoB y
Pa3/IMYHbIX OPraHNU3MOB U
06DBACHATL MPUUNHBI UX
nosBAeHUs.

22

MonekynspHo-
reHeTUYecKune,
OUOXUMWNYECKME N

MpuBOAUTL NPUMEPDI
rOMOJIOTUYHBbIX U
aHa/NIOMMYHbIX OPraHoB.




MaTeMaTtnyeckmne MmetToabl
N3y4yeHna 3BoAoLnn

CpaBHMBATbL CTPOEHME
OpraHOB Yy OpraHM3moB
pa3sHbIX CUCTEMATUYECKNX
rpynn. NpueoauTb NpUMepbI
BNOXMMUNYECKON N FTEHHOM
romonornun. OueHmBaTb
3HauYeHue 6MonHbOpPMaTUKK
ANA N3y4yeHus
3aKOHOMepHoOCTEN
3Bo/oUMU

O6LLMe 3aKOHOMEPHOCTY

23
3BoNoLNN
AfanTyBHas paguauus.
24 HepaBHOMepHOCTbL TEMIMOB

3BO/TIOLMNN

PacKpblBaTb coaeprkaHue
TEPMMUHOB U MOHATUIA:
CMeHa pYyHKUMIA OpraHos,
HeobpPaTUMOCTb 3BOJIIOLMM,
a[anTMBHAA pagmaums,
HepaBHOMEPHOCTb TEMMOB
3BO/IIOUMU, YepeaoBaHUE
rNaBHbIX HanpaBaeHUH
3Bo/IOL MU

AHann3nposaTb NPUYUHBI
YyepeaoBaHWUA raBHbIX
HanpaB/IeHWIA 9BONIOLMMN.
MpuBoAUTbL NpUMepbI
NPONCXOXKAEHMUA
OpPraHnU3mos oT
Hecneunanm3mpoBaHHbIX
npeaKos v nx
nporpeccupytoLiei
cneumanunzaumm. O6bACHATL
NPUYNHBI HEPABHOMEPHOCTU




HayuyHble rnunoTesbl
25 NPONCXOXAEHWUSA XKXMN3HWN Ha
3emne

[loHayuHble NpeacTaBNeHNs
0 3aPOXK/AEHNN YKMU3HM

26

TEMMOB 3BOJOLUM.
MpusoaAnTbL NpUMmepbl
afanTMBHOM paguaumm y
opraHmamoB. O6bACHATD
NPUYNHBI HEOBPATUMOCTHU
3BO/IIOLMMU

PacKpbiBaTb cogepraHue
TEPMWUHOB U NMOHATUIA:
KpeaumoHU3Mm, BUTANU3M,
naHcnepmus, abruoreHes.
M3naraTb Hay4Hble rMnoTesbl
M TEOPUU NPOUCXOXKAEHUA
KMU3HU Ha 3emne.
OueHunBaTtb BKNag @. Pean,
1. CnannaHuaHu, /1. Nacrepa
B8 GOPMUPOBAHME HAYYHbIX
B3r1A408B Ha
npoucxoxaeHme XU3HM Ha
3emne. MNepeyncnaTb cTagmm
Pa3BUTMA XKU3HM Ha 3emne,
cornacHo Teopun 6nonoasa

PackpbiBaTb cogeprkaHune
TEPMMHOB W NOHATUIA:
reonornyeckas aBontoLms,
XMMUYEeCcKas 3BONOLMA,
abuoreHHbIN CUHTES,
nepeu4Hasa atmocoepa,
KoaLLepBaTHble Kanau,
pn603MMbl, MPOBUOHTDI.
XapaKTepu3oBaTb OCHOBHbIe




3Tanbl XMMUYECKOM
apoaounmn. HasbieaTb
XMMUYECKUI1 coCTaB
nepBuYHoOM atmocdepbl
3emnun. OueHunsaTtb Bknag C.
Mwunnepa, I. lOpu, T. YekKa,
Y. unbepTta B
dopMHnpOoBaHME HAYYHbIX
B3rNA40B Ha
NPOUCXOXKAEHME }KN3HW Ha
3emne. OnNucbIBaTb yCNOBUA,
Heobxoanmble ann
abuoreHHoOro cMHTesa
OpPraHUYeCcKUX COegMHEHUN.
MpuBoAMTL NPUMepBI
MOJIEKYN, Y KOTOPbIX
BO3HWKAN NPOLECChHI
reHeTU4ecKoro
KOMMPOBAHUA U
bepmeHTaTUMBHaA
aKTMBHOCTb. O60CHOBbIBATb
HEBO3MOXHOCT NOBTOPHOIO
BO3HWKHOBEHMWA }KU3HW Ha
3emne

27

OCHOBHbI€ 3Tanbl
HeopraHN4YecKoin 3BONHOLMM

PackpbiBaTb cogeprKaHune
TEPMMHOB U MOHATUIA:
reoxpoHonorua
(oTHOCUTENbHaSA,
abcontoTHas),
OKaMeHeNloCTH, MeTobl




reoXpoHO/1I0rnM,
reoXpoHoIorMyecKasn
LWKana: 30HbI, 3pbl,
nepuoabl, 3Moxu.
XapaKtepusoBaTb MeToAbl
nU3y4yeHma uctopmm 3emnu.
Mepeuncnatb pasgensi
reoXpoHOI0rMYECKOM
WKanbl. OueHnBaTb
3HaYeHue NcKonaembix
OCTaTKOB 415 U3ydYeHun
WUCTOPUN Pa3BUTUS KU3HU Ha
3emsie. O6bACHATL XapaKTep
pacnpeaenenus
MCKOMaeMblX OCTaTKOB B
3eMHoWM Kope. CpaBHMBATb
MeTobl abCcoIIOTHOM U
OTHOCUTENbHOM
reoXpPOHO1I0MMK

28

['MnoTe3bl 3apoXKaeHns
XU3HU

XapaKkTtepusoBaTtb
Haya/ibHble 3Tanbl
OpPraHWYeCcKomn 3BONIOLNN.
Mp1BOAUTL NPUMEPDI
apomopdo308B NepBbIX
OAHOK/ETOYHbIX
OpraHn3mos.
XapaKTepun3oBaTb OCHOBHblE
NONIOXKEHUA U
[0Ka3aTeNbCTBa rMnoTessbl
cumbuoreHesa. [loKkasbiBaTb




No/lyaBTOHOMHOCTb
MMUTOXOHAPUIN N NAACTUA, UX
NPOUCXOXKAEHNE OT
NPOKAPUOTUYECKUX KNETOK.
[enatb BbIBOAbI O 3HAYEHUUN
BO3HMKHOBEHMUA
$OTOCHHTES],
dopmMmunpoBaHua agpa ana
banbHeENLero passmTua
KU3HU Ha 3emne.
XapaKtepunsoBaTtb runoTtessbl
NPOUCXOXKAEHNA BUPYCOB

29

30

VicTopusa 3emnn n MetoApl
eé n3yueHus. SlabopaTopHas
paboTa «/3yyeHne n
ornucaHune NCKOMaembIX
OCTaTKOB ApPEBHUX
OpraHnM3MoB»

HauyanbHble aTanbl
OpFaHI/I‘-IE‘CKOI7I 3BOMHOUNN

0.5

PacKpbiBaTb cogeprkaHue
TEPMWHOB U NOHATUI:
NPOKapuOTbl, 3YKapuoThl,
MHOTOK/IETOYHOCTb,
cneuyanmnsaLma KNeTok,
BUpPYCbl. XapaKTepun3osaTb
NPOUCXOXAEHNE
MHOTOK/IETOYHbIX
opraHunamoBs. CpaBHMBaTb
ocobeHHOCTH
3YKapUOTUYECKMX U
NPOKapMOTUUYECKUX
OpraHnU3MoB

PackpbiBaTb cogeprkaHue
TEPMWHOB U MNOHATUI:
BOAOPOCAN, PUHUODUTBI,
MXM,
NanopoTHMKoObpasHble,




cemeHHble NanopoTHUKNK,
roslocemeHHble,
NOKPbITOCEMEHHbIE,
6ecnonoe nokoneHue
(cnopodwuT), nonosoe
nokoneHue (rametodur).
MepeyncnaTb OCHOBHble
3Tanbl 3BONOLUN
pacTUTeNbHOro mupa.
Ha3biBaTb OCHOBHblE
apomop@do3bl pacTeEHN U
OLEeHNBaTb UX
3BOJIOLMOHHOE 3Ha4YeHue.
CpaBHMBaATb 0COHEHHOCTU
CTPOEHMA PacTEHNI Pa3HbIX
oTAEeNoB

31

SBONOLUS SyKapuoT

PackpblBaTb cofepkaHue
TEPMMHOB U NOHATUIA:
npocTeiiliue,
naacTMH4YaThble,
KMLIEYHOMO/IOCTHbIE,
NI0CKNE YepBHy,
YNIEHUCTOHOTUE, PbIbbI,
3eMHOBOJHbIE,
npecmblKaloWwmecs, NTULbI,
PackpbiBaTb cofeprkaHue
TEPMWHOB U MNOHATUIA:
npocTenwme,
naacTMH4YaTble,
KMLLIEYHOMOOCTHbIE,




NA0CKMe Yepsy,
YNEHUCTOHOINE, PbibbI,
3eMHOBO/HbIE,
npecmblKatoLmeca, NTuLbl,

32

33

OCHOBHbIe 3Tanbl
3BO/OLMMN PacTUTE/IBHOTO
mupa. MpakTnyeckas
paboTa «/3yyeHue
0CO0BEHHOCTeN CTPOeHWUS
pacTeHWI pasHbIX OTAEN0B»

OCHOBHbIe 3Tanbl
3BOTIOLINN XXNBOTHOIO Mupa

0.5

PacKpblBaTb coaeprkaHue
TEPMWHOB U NMOHATUIA:
apxei, apxebaktepun,
LuMaHobakTepum,
NnpoTepPO30i, Naseo3omn,
Kembpuii, opaoBUK, cUayp,
[eBOH, KapboH, nepmb,
MaHres, TeTuc, TPUA0OUTDI,
PUHMOPUTBI,
PaKOCKOPMMUOHBI,
naHUMpHble pbibbl,
KOTWJI03aBPbl, ME3030M1,
foHagaHa, JlaBpasuma, Tpuac,
topa, Men, XBOMHbIE,
F'MHKroBble, CarOBHUKOBbIE,
6enemMHUTbl, aMMOHMUTBI,
[MHO3aBpbl, apXeonTepuKC,
NOKPbITOCEMEHHbIE,
KalHO30M, NasieoreH,
HeoreH, aHTPOMOreH,
MacCcoBO€e BbIMUpPAHMUE.

MpuBOAUTL NPUMEPDI
nepexogHbix Gopm
OpraHn3mos.
AHannsnpoBsaTb NyTH
pelweHna npobaembl




SBOMOLYS KMBOTHBIX.
MpaKTnueckas paboTa

coxpaHeHun
bunopasHoobpasma Ha 3emne

AHaJ'IM3VIpOBaTb NMPUYNHbDbI U

34 «M3yyeHne 0cobeHHOCTel 0.5 CNeacTBMA MacCoOBbIX
CTPOEHNA NO3BOHOYHbIX BbIMUPAHWIA.
XNBOTHbIX»
. YcTraHasnmBaTtb
3aBMCMMOCTb MeXay
35 Pa3BuTure Xn3Hn Ha 3emne reos0rMyeckumu
no 3pam n nepmnoam npoueccamm, UsSMeHeHNAMU
KAMMaTa 1 npoLeccamu B
*KNBOM Npupoae.
MaccoBble BbIMUPaHUA — HasbiBaTb OCHOBHbIE
36 3KO/I0rMYECKME KPU3UCHI apomopdo3bl pacTeHNI 1
npowunioro *KUBOTHbIX
. O6BbACHATb NPUYMHDI
CoBpemeHHbIN
o pacuBeTa cMcTeMaTUYECKUX
37 3KOMOrMYECKUI KPU3NC, ero
rpynn opraHM3mos B
0CO6eHHOCTH
pasfiMyHbIe 3pbl U Nepuoabl.
XapakTepusosaTb pa3BuTme
COBpeMEHHaﬂCMCTEMa
38 YM3HM Ha 3emJie No 3pam u
OpraH14ecKoro fnpoLsioro
nepuogam
Bblgenatb Bonpocsl
OcCHOBHble A P
9BO/IOLMM HENOBEKA,
39 cucTeMaTnyecKkume rpynnol
uccnegyemble Npu NOMOLLM
opraHm3moBs
pa3fiMYHbIX METOA,08B
40 AHTpPONOOrNsa — Hayka o PackpbiBaTb cofeprkaHue

YenNoBEKE

TEPMUHOB U NOHATUN:




Pa3BuUTMe NpeacTaBneHnii o
MPOUCXOXKAEHNM YenoBeKa

41

MecTo yenoBeka B cucTemMe
42 OpraHM4yecKoro mupa.
JlabopaTopHas paboTa

0.5

aHTponoJsiorus,
mopdonorus,
aHTponoreHes,
aHTponomeTpws,
PEKOHCTPYKUMS,
apxeonorusa, aTHorpadwus.
HasbliBaTb paszaesnbl 1
3a/1a4M aHTPOMONOTUN.
XapaKtepusoBaTb MeToAbl
aHTPONOJIOTMK M CPaBHMBATL
nX MexXay cobo.

PacKpbiBaTb cogeprkaHue
TEPMMUHOB U MOHATUIA:
aHTponoreHHasa Teopus,
Tpygosaa Teopua, Homo
sapiens. OueHuMBaTb BKIag,
Y. lapBuHa B passutue
npeacTaBneHUn o
NPOUCXOXKAEHNWN Ye0BEKa.
AprymeHTMpPOBaHHO
KPUTUKOBATb PEIUTNO3HbIE
npeAcTaBieHMA O
NPOUCXOXKAEHNN YeNoBeKa C
NO3MLUM eCTECTBEHHDIX
HayK. XapakTepusoBaTb
Hay4Hble Teopum
NPOUCXOXKAEHNA YeIOBEKA

O MPOUCXoXaeHnun
4ye/sioseka C no3nunmn
€CTeCTBEHHDbIX HAYK.




«3yyeHne 0COGEeHHOCTeN XapaKTepu3oBaTb HayyHble

CTPOEHNA CKENETA TEOPUU NPOUCXOXKAEHUA
yesioBeKa, CBA3aHHbIX C yenoBeKa n
NpPAMOX0XXAeHNEM» NPAMOXOXKAeHNEM.

BblABAATL NPUUYMHDI
0cobeHHOoCTel CTpoeHus
Yyepena YyenoBeka no
CPaBHEHMUIO C
4eN0BEKOOOPaA3HbIMM
obe3baHammn. CpaBHMBaTb
OPYAUNNHYIO AeATENbHOCTb
YeN0BEKA U HKMUBOTHbDIX.
CpaBHMBaATb 0COHEHHOCTU
BbICLLE HEPBHOM
AeATeNbHOCTU YenoBeKa U
KMBOTHbIX

PackpblBaTb cofepkaHue
TEPMMHOB U NOHATUIA:
HacneacTBEHHasA
WU3MEHYMBOCTb,
ecTecTBeHHbI oTbop,

opyau MHan AeATeNnbHOCTb,
[BrxKyLine cunbl

aHTpOroreHesa

43 1 rpynnoBoe coTpyAHUYECcTBO,
obueHune, peyb.
XapaKTepusoBaTb
OBVXKYLINE CUAbI
aHTponoreHesa:
6uonornyeckue u

coumnanbHblE

44 CooTHOLIEHME 1 PacKkpblBaTb coaepskaHue




45

OMONOrnYecKnx u
coumanbHbIX (PaKTopoB B
aHTpororeHese

OcCHOBHbIe cTagun
aHTpOroreHesa

TEPMWHOB U NOHATUI:
aBcTpasnonutek, Yenosek
ymenbin, Yenosek
npsmoxoanlmin, Yenosek
renaenbbeprckuii, Yenosek
HeaHAepTaIbCKUi,
KPOMaHbOHeL,
JEHUCOBCKUIN YEeNOBEK,
YenosekK

Pa3yMHbI COBPEMEHHOTO
TMMa, NafeoreHeTmKa.
XapaKTepu3oBaTb OCHOBHbIE
CTaAuM aHTpoOnoreHesa.
BbIABNATb NpOrpeccusHblie
4yepTbl, noABuBLLUMNECA Y
npesKoB YesoBeKa Ha
pa3HbIX CTagnAx
aHTponoreHesa. MNpusoanTb
npumepsbl NpeacTasmTenei
OCHOBHbIX CTaguM
aHTponoreHesa: ONUcbIBaTb
WX aHTPOMNOMETPUYECKME
AaHHble, 06pa3s XKU3HU U
opyaua Tpyaa. CpaBHUBaTb
npeacTasuTeneil OCHOBHbIX
CTaZMM aHTpOMoreHesa

46

[ManeoreHeTKa n
nasieoreHoOMmKa

PackpbiBaTb cogeprkaHune
TEPMMHOB U NOHATUIA:
MYTaLMOHHBIM nNpoLiecc,
nonmmopoursm,




NonNyAALNOHHbIE BOJHBI,
Apend reHos, Murpaums,
«3¢dPeKT ocHoBaTeNAN.
XapaKktepu3oBaTtb po/b
ecTecTBeHHoOro otbopa B
NonynAaUnAX COBPEMEHHOTO
yenoseka. OueHnBaTb ponb
MyTaLMOHHOro NpoLiecca,
NONyNALNOHHbBIX BOJIH,
aperda reHoB, MUrpauunm,
«adPeKTa ocHoBaTeNA» B
3BOJIIOLMM NONYAALNIA
COBPEMEHHOr0 YeoBekKa.
MpusoaAnTb Npumepbl
¢dakTopoBs, cNOCOOHbIX
Bbl3BaTb MNOMNY/IALMOHHbIE
BOJIHbI B 3BOIOLMM
COBPEMEHHOTO YenoBekKa

47

JBONOLMA COBPEMEHHOIO
yenoBekKa

MpuBoAUTbL NpUMepbI
a[anTUBHbIX NPU3HAKOB Y
npeacrasuTene
YyeioBeYyeckux pac.
MpusoaunTb CBUAETENLCTBA
€4MHCTBA MPOUCXOXKAEHNA
YyenoBeyeckux pac.
ConocTaBnaTb aganTuBHbIE
TUNbI NtOAEN C PacoBbIMU
npusHakamu. [lokasbiBaTtb
Hay4Hyo
HeCcoCTOATE/IbHOCTb




pacnama

UenoBeyeckue pachl.
MpakTnyeckas paboTa

PackpbiBaTb cogeprkaHune
TEPMWHOB M NOHATUIA: paca,
pacoreHes, pacusm,
COUMANbHbIN AaPBUHU3M.
XapaKkTepun3oBaTb NPU3HAKK
b6onblUMX pac YesoBeKa:

48 0.5 .
«3y4eHne 3KoNornyecKmnx eBponeonaHoM
afanTaunii YenoBeKa» (eBpasuiickoit), aBcTpano-

HerponaHom
(skBaTopuanbHom),
MOHTONOUAHOM (a3naTcKo-
amMepUKaHCKoMN).
MEsKINCLIAMHADHBIE BblaBAATL NPUYMHBI
49 HAUCL P BO3HWKHOBEHMA
METObl aHTPOMO0T N
YyesIoBEYECKUX pac
PackpblBaTb coaepskaHue
TEPMWHOB U MNOHATUIA:
9KOJ/I0T 1S, ayTIKO/IOT U,
3apoXkaeHue 1 passuTre

50 CUH3KON0TMA, SKOIOIUA

JKonornmn
COOBLLECTB 1 IKOCUCTEM,
9KO/I0TUS BUZ,O0B U
nonyaauuin.
XapaKTepun3oBaTb OCHOBHble
MeTogb! 3Kos1ornn. aTanbl 3apPOXKAEHNA U
NabopatopHas paboTta Pa3BUTMA IKOIOMMM KaK
51 «13yyeHne meTo0B 0.5 HayKu. MpusoaunTb

3KOJIOTNYECKMX
nccnefoBaHnn

npumepbl 06bEKTOB
N3YYeHUs 3KOJIOTUN.
HasbiBaTb OCHOBHblE




52

3HayeHMe 3KO/I0rNYecKunx
3HaHUN [N YENOBEKa

33a4a4m, cToAlwme nepes,
YYEHbIMU-IKONOraMM.
YcTaHaBAnBaTb
B3aMMOCBA3b IKONIOMUN C
APYTMMU HayKamu

PacKpbiBaTb cogepraHue
TEPMWHOB U NMOHATUIA:
nonesble HabaOeHUS,
MOHMUTOPUHT OKpYKatoLLel
cpenbl, MOLENNPOBAHME,
3KCMEePUMEHT,
NpPOrHo3MpoBaHue.
XapaKtepusoBaTb meToabl
akosiornn. MpunBoanTb
npuMmepbl NoJIeBbIX
HabOAEHWI B 9KOJIOTUN.
BbInBNATL 0OCOBEHHOCTH
MOHWUTOPUHTA OKpY:KatoLLel
cpeabl Kak meToaa
3KOJIOrMYECKUX
nuccneaoBaHumn.
O60CHOBbIBaTb 3HaYeHMe
3KCMEepMMEHTOB B
9KONOTNYECKUX
nccnefoBaHUsX.
CpaBHuBaTb nabopaTopHble
W NpUpoaHbIe
3KCMEepPMMEHTbI Kak MeToapbl
3KOJIOrMYECKUX
nccnesoBaHum
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SKoNornyeckme HakTopsbl

54

ABVOTMYECKME (DAKTOPBI.
CBeT Kak 3KON0rnyeckuni
(hakTop. JlabopaTopHas
paboTa «BblisiBNeHme
npucnoco61eHuin
OpraHn3MoB K BINSHUIO
cBeTa»

0.5

PacKpbiBaTb cogepraHue
TEPMMHOB U NOHATKIA:
3KOJIOrnYeckunii pakTop,
61OoN0rNYECKUI ONTUMYM,
OrpaHMYMBaOLLNIA
(numuTHpytowmin) dpakTtop.
Knaccndumumposatb
aKonornyeckmne GakTopbl No
pa3HbIM OCHOBaHUAM.
XapakTepusoBaTb 0bwue
3aKOHOMEPHOCTU AeNcTBuUA
3KOJIOrMYeCcKnX GaKkTopos.
O60cHOBbIBaTbL AencTeme
3aKOHa ONTMMYMa W 3aKOHa
orpaHuymBatoLLero pakropa.
MpuBoAMTL NPUMEpDI:
UANOCTPUpYoWwme
nencreune npasuaa
MUHUMYMa,
orpaHuumBatowero paktopa,
3BPUBMOHTHbIX U
CTEHOOUOHTHBbIX
OpraHM3mMoB

55

ABMOTNYECKME (haKTOPbI.
TemnepaTypa Kak
9KOOMMYeCKMnin (hakTop.
JlabopaTopHas paboTa
«BbifBneHme
NpUCNoco61eHuin

0.5

PackpbiBaTb cogeprkaHune
TEPMMWHOB U NOHATUIA:
3Konormyeckmi paktop,
6MoNI0rNYECcKUii ONTUMYM,
OrpaHMYMBaOLLNIA
(nMmuTUpyowmin) dakrtop.
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OpraH13MoB K B/IUSHNIO
TemneparypbI»

ABVOTMYECKME (DAKTOPBI.
BnaxHocTb Kak
3KO/IOrMYECKmMin hakTop.
JabopaTopHas paboTa
«AHaTOMWNYeCcKune
0CO6EHHOCTU pacTeHuii 13
pasHbIX MeCT 06UTaHNA»

0.5

Knaccudumumposatb
aKonormyeckme hpakTopbl No
pa3HbIM OCHOBAHUAM.
XapaKtepusosaTtb 0buime
3aKOHOMEPHOCTUN AenCcTBUA
3KOJIOrMYecKnX GaKkTopos.
ObocHoBbIBaTb AelcTBUE
3aKOHa ONTMMYMa M 3aKOHa
orpaHuymBatoLLero gpakropa.
MpuBoAUTbL NPUMEpDI:
WUNNIOCTPUpPYIOLLNE
AencrTene npasmna
MUHUMYMa,
orpaHunuymBatowero ¢pakTopa,
3BPUBMOHTHbIX U
CTEHOBMOHTHbIX
OpraHnU3mMoB

PackpbiBaTb cogepxaHue
TEPMMHOB U NOHATUIA:
Temnepartypa,
NOMKNAOTEPMHbIE
(xonoaHOKpOBHBbIE),
roMoMoTepPMHbIe
(TennokpoBHble)
OopraHM3msbl, aHabunos,
3BPUTEPMHbIE OPraHU3Mbl,
CTEeHOTEPMHbIe OPraHU3Mbl,
Tepmoperynaums.
XapakTepusoBaTb gencTane
TemnepaTypbl HA




opraHu3mbl. Bbiasnatb
0COBEHHOCTU CTPOEHMA U
KU3HEAEeATENbHOCTH
NONKNUIOTEPMHbIX
(xonogHOKPOBHbIX) U
rOMOMOTEPMHbIX
(TenNOKpOBHbIX) }KMBOTHbIX.
MpusoaAnTbL NpUMmepbl
NONKNUIOTEPMHbIX
(xonoaHOKpPOBHBLIX) M
rOMOMOTEPMHbIX
(TenNIOKPOBHbIX) }KMBOTHbIX.
BbIaBAATL 0COBEHHOCTH
CTPOEHMA U
KU3HEAEeATENbHOCTH
TENNo/06UBbIX,
3MMOCTOMKMX,
MOPO30YCTOMUMNBDLIX
pacteHuit. MpunBoanTb
npUMepbl TeN10106UBbIX,
3UMOCTOMKUX,
MOPO30YCTONYMBDIX
pacteHuit. MpunBoanTb
npumepbl 3BPUTEPMHBIX U
CTEHOTEPMHbIX OPraHM3Mo

57

Cpefpbl 06uTaHus
OpraHvu3moB

PackpbiBaTb cogeprkaHune
TEPMMHOB W NOHATUIA:
BNAXKHOCTb, rMAPOPUTDI,
rMrpoduTbl, Me3oduThl,
KCepodUTbI, }KMBOTHbIE:
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bronorunyeckume puTmbl

BOAHbIE, NONYBOAHbIE,
Ha3emHble.
XapakTepusoBaTb AgelncTane
B/TA’KHOCTM KaK
3Kosiornyeckoro paktopa.
BbifABAATb 0COH6EHHOCTHU
CTpOeHMA U
KU3HEeAeATebHOCTH
pacTeHWn pasHbIX
3KOJIOrMYEeCcKuX rpynn no
OTHOLLEHUIO K BOAE.
MpuBoAMTL NPUMepBI
pacTeHnin pasHbIxX
3KOJIOFMYECKUX rpynn no
OTHOLLEHUIO K BOAE.
BbIABAATb aHaTOMUYECKUNE U
du3mnonormnyeckme
NpPMUCcNocobaeHMA HNUBOTHbIX
K U3MEHEeHUIO BOAHOIo
pexuma. MNpmnsoantb
npuMmepbl BOAHBIX,
NoNYBOAHbIX U HA3EMHbIX
*KMBOTHbIX

PackpbiBaTb cogepxaHue
NOHATUA «BUoNOrMYecKme
PUTMbI». XapaKkTepu3osaTtb
0COBEHHOCTU BHELLHMX,
BHYTPEHHMX, CYTOUHbIX U
roANYHbIX BUONOrNYECKUX
putmos. MpusoaunTb




npumepbl NPoABAEHUA
61oNornYecKknx pUTMOoB y
pasHbIX OPraHM3MOB.
BbifABAATb 4epThbl
npucnocobaeHHOCTH
OpPraHM3MOB K CE30HHbIM
N3MEHEHMAM YCN0BUI
*U3HKU. OnucbIBaTb

CE30HHbIE ABNEHNA B XKU3HU

OpraHn3mos,

pacnpocTpaHEHHbIX B CBOEN

MeCTHOCTU

59

YKU3HEHHbIE hOPMbl
OpraH13MoB

PacKpbiBaTb cogeprkaHue
NOHATMA «XKU3HEHHan
dopma opraHmMsama».
BbIaBAATL 0cO6EHHOCTH
CTpOEHUA U
KU3HEeAeATeIbHOCTH
pacTeHMin pasHbIX
YKU3HEHHbIX GOPM.
MpuBoAUTbL NpUMepbI
pacTeHWn pasHbIX
YKU3HEHHbIX GOPM.
BbIaBAATL 0COBEHHOCTH
CTpOeHUA U
KU3HEeAeATeIbHOCTH
*KMBOTHbIX Pa3HbIX
YKU3HEHHbIX GOPM.
MpuBoAUTbL NPUMEpDI
KMBOTHbIX Pa3HbIX




YKU3HEHHbIX opm

60 BruoTtuyeckme dakTopsl

3HayeHne BMOTUYECKNX
B3aMMOAENCTBIUIA Ans

61 CyLLLeCTBOBaHMSA
OpraHM3MoB B cpefe
06UTaHMA

62 JKO/ornyeckme

PacKpblBaTb coaeprkaHue
TEPMWHOB U NMOHATUIA:
KOHKYpeHUus,
XULWHMYECTBO, NAPa3UTU3M,
MyTyannM3m, KOMMEHCAIU3M,
HeTpodmyeckme
B3aMMOOEeNCTBuS.
XapaKtepusoBaTb BMAbl
bunoTnyecknx
B3aMMOENCTBUN.
O6BACHATL CYLLHOCTb
KOHKYpeHLUM,
XULWHMYECTBA, Napa3MTU3IMa,
MyTyanmsama,
KOMMEHCaNn3ma.
MpuBoAUTbL NPUMEpDI
OPraHU3MOB, Y4aCTBYIOLLMX
B BMOTUYECKNX
B3aMMOAENCTBUAX Pa3HbIX
TMMOB.

OueHuBaTh 3HaYeHue
brnoTnyecknx
B3aMmoaemncTeuin gns
CyLL,EeCcTBOBaHMUA OPraHM3mMoB
B cpese obuTaHus.
O60cHOBbIBaTb AENCTBUE
NPUHLMNA KOHKYPEHTHOIO
NUCKNtOYEeHNA

PacKpbiBaTb cogeprKaHue
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64

XapaKTepUCTUKU
nonynsLmm

OCHOBHbl€e MoKa3aTenm
MONYNSALMWA: YNCNIEHHOCTS,
MAOTHOCTb, BO3PAcTHas 1
rnonoBasi CTPYKTypa

OCHOBHbIe NnoKasaTenu
nonynaummn: poXaaemMocTb,
NPUPOCT, TeMM POCTa,
CMEpPTHOCTb, MUTpaLmm

NOHATUA KNONYNALMNAY.
OueHnBaTb 3HaYeHMe
HEeOAHOPOAHOCTU Cpeapbl,
¢dur3nyecknx 6apbepos u
ocobeHHocTel bruonormum
BnA0B B GOPMUPOBAHUM
NPOCTPAHCTBEHHOWM
CTPYKTYpPbI NONYAALNIA.
MpuBOAUTbL NPUMEPDI
nonynaLnin pasHblX BUAOB
PacTEHUIN N }KUBOTHbIX.

XapaKktepun3oBaTb OCHOBHble
3KO/I0rMYeckme nokasarenu
NONyAAUMKN: YACIEHHOCTb,
MAOTHOCTb, BO3PacTHasA U
nos10Ban CTPYKTYpa,
POKAaeMOCTb, MPUPOCT,
TEMM PocTa, CMEPTHOCTb,
MUrpaums.

PackpbiBaTb cogepxaHue
TEPMMHOB U NOHATUIA:
AVNHAMKUKa nonynaumm,
buoTnyecknit noTeHuman
nonyaaunn, Kpmsble
BbIXKMBaAHWMA, GaKTOPDI
CMepPTHOCTH, EMKOCTb
cpeabl. O6bACHATL
3aKOHOMEPHOCTH
pa3meLLeHma ocobel
nonyaaunmn Ha 3aHMMaeMoW
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JKonornyeckasa CTpykTypa
nonynauum

Tepputopmn. OueHnBaTb
brnoTnyecknit noTeHyman
NonynsLUnin pasHbIX
OpraHM3MOB.
AHanun3nposaTb KpuBble
POCTa YNCNEHHOCTH
nonyaaLnn u Kpmeble
BbIXXMBaHMA.

O60CHOBbIBaTb MPUYMHDI
cAepXunBaHmMa BUOTUYECKOTO
noTeHumMana pocrta u
NPUYUHbBI BCMbIWEK
POXAAEMOCTHU Y OTAENbHbIX
OpraHM3mMoB.

66

67

JvHamuka nonynaymm n eé
perynauus

KpvBble pocTa YNCIEHHOCTU
nonynauuu. Kpusble
BbDKMBaHWA

Mepeuncnatb GpakTopsl
CMEePTHOCTU, peryampyoLime
YMCNEHHOCTb NONYNALMIA
pacTeHUI U KUBOTHBIX.
OnucbIBaTb 3KONOTUYECKNE
cTpaTernv BUAOB

Xapakrepu3oBatb
MHOFOMEpPHYI0 MmoAenb
3KOJIOrMYECKOM HULWK [1K.
N. XaTumHcoHa. MNpusoguTb
npUMepbl 3KONOMMYECKUX
HULU pa3HbIX BUAOB
pacTeHU N XKUBOTHbIX.
BbiABNATb OTANYME
3KOJIOFMYECKOM HULWIK BUAA
OT ero MecToobuTaHuA. n




JKonornyeckasa Hua suaa.

JabopaTopHas paboTa
«[MpucnocobneHns ceMsH
PacTeHUIA K paccenieHnIo»

68
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Ipaduyeckn nsobparkatb
MHOTOMEpPHYH0 MoAesNb
3KON10rMYECKOMN HULWIN Ans
pa3sHbIX BUOB.

Bup kak cucrtema

69 o
nonynsLmii

BbIABMATL NPUUUNHDI
pa3nnunii B pasmepax
3KOJIOTMYECKOM HULWIN Y
pasHbIX BUAOB PACTEHUI U
KMBOTHbIX. AHANM3MPOBATb
NPUYMHbBI M NOCNEACTBUA
CMEHbI 3KO/TI0TMYECKON HULL

3aKOHOMepHOCTH
70 noBefeHNs N MUrpaluin
YXMBOTHbIX

PackpbiBaTb cogeprkaHune
TEPMMHOB U NOHATKIA:
buoueHos, bruoTon.
XapakTepusoBaTtb 6MoLEHO3
W ero CTPYKTypbl: BUAOBYIO,
NPOCTPAHCTBEHHY!O,
Tpoduyeckyto

C00611eCTBO OpraH13mMoB

& — 6uoueHo3

PackpbiBaTb cogepxaHue
TEPMUHOB U MNOHATUIA:
3KoCUCTEMa, MPOAYLIEHTI,
KOHCYMEHTbI, peyLLeHTbl,
TpoduryecKkmne yposHMU,
Tpoduyeckue (nuuiesbie)
uenu u cetu. HasbiBaTb
CTPYKTYPHbIE KOMMOHEHTbI
3KOCUCTEMDbI.
XapaKktepusosaTtb GyHKLUU
1 NPUBOAMTL NPUMEPbI
OpPraHM3MoB B 3KOCUCTEME




Ha OCHOBE UMetoLLMXCA
3HAHWI O pacTeHusAXx,
rpubax, bakrepuax u
YKMBOTHbIX.

3KocucTemMa Kak OTKpbITas
cucTema

72

OnucbiBaTb KPYroBopoT
BELLECTB WU NMOTOK SHEepPruun B
akocucteme. O6BACHATD
pO/Nb OpraHM3mosB B
buonormyeckom
KpyroBopoTe BeL,ecTB 1
NOTOKe 3Hepruun.

KpyrosopoT BeLLecTs U
73 NOTOK 3HEPTrnn B
aKocucTeme

OCHOBHbIe NoKa3aTenu
3KOCUCTEMbI

74

75 3KON0rnyeckme nupamupl

MpuBOAUTL NPUMEpPDI
OPraHM3MoB, 3aHUMAIOLLMX
pa3sHble YPOBHM
TpodurYeCcKnx Nnupamua,

CocTtaBnAatb cxembl
nepeHoca BeLLecTsa u
3Hepruun B aKocucTemax
(uenu nuTaHus).

PackpbiBaTb cogepxaHue
TEPMMHOB W NOHATUIA:
npoaykuma, buomacca,
9KoJIorMyeckas nupamuaa.
XapakTtepu3oBaTb npasuna
9KONOTMYECKUX NUpPaMUL,
yncen, buomacchbl u
sHeprun. O6BLACHATD
NPWUYMHBI Pa3nnyunii B
NPOAYKTUBHOCTU Y PasHbIX
akocucrem. NpusoamnTb




76

77

3meHeHUs coobLecTs —
cyKueccum

MpUPOAHBIE 3KOCUCTEMBI.
SKOCKCTEMbI 03€p 1 PEK.
3KOCKCTEMbI MOpEli 1
OKeaHOB

NpUMepbl NPaKTUYECKOTO
nNpUMeHeHNA NpPaBun
9KO/I0TMYECKMX MMpPamMna,
CpaBHMBaTbL bomaccy u
NPOAYKLMIO SKOCMCTEM
cywu 1 MMpoBOro oKeaHa

PacKpbiBaTb cogepraHue
TEPMWUHOB U NMOHATUIA:
CYKLEeCcuA, KIMMAKCHoe
coobuecTso,
CYKL,ECCUOHHBIN pag,.
XapaKtepusosaTtb
CYKLECCUU: NMEPBUYHbIE U
BTOPUYHbIE, NPUBOANTD UX
npMMepb! U Ha3bIBaTb
NMPUYUHbI CMEHbI
coobuects. CpaBHMBaTb
BPEMEHHbIE U KOPEHHble
buoreoueHo3bl Ha
KOHKPETHbIX Npumepax
CBOEN MeCcTHOCTH

PacKpblBaTb coeprkaHue
TEPMMHOB W NOHATUIA:
OUTONNAHKTOH,
300MNN1aHKTOH, IPYCHOCTb.
XapaKTepusoBaTb
NPUPOAHbIE SKOCUCTEMBI, UX
OCHOBHbIE KOMMOHEHTbI (Ha
npumepe o3epa, XBOMHOrO U
LLUMPOKOZIMCTBEHHOTO fleca).




O6bACHATb NPUYUHDI
pasn4YHoM bruomaccel
NPOAYLLEHTOB U
KOHCYMEHTOB B MPUPOAHbIX
akocuctemax. CoctaBnATb
NacToULLHbIE N AETPUTHbIE
Lenu nNMTaHMA NPUPoaHbIX
akocuctem. NpusoguTb
npMMepbl OPraHM3moB,
BXOAALLNX B COCTaB
$UTONNAHKTOHA,
300MNN1aHKTOHa, 6eHTOCa.

MpUPOAHBIE 3KOCUCTEMbI.

Ob6ocHOBbIBaTb POJIb
APYCHOCTU B }KU3HU
Ha3eMHbIX 3KOCUCTEM.

78 JKocucTeMbl TYHAP, /1€COB,
o CpaBHuMBaTb HMOMaccy U
cTenewn, NYCTbIHb POAYKLIO BOAHBIX 1
Ha3eMHbIX IKOCUCTEM
PackpbiBaTb copepKaHue
TEPMMHOB U NOHATUIA:
arposkocucTema,
79 AHTpOMoreHHbIe arpoueHo3, MOHOKY/bTYpa
3KOCUCTEMDI PacKkpbiBaTb cogepraHue
TEPMMWHOB U NOHATUIA:
arposkocucTema,
arpoLeHo3, MOHOKY/bTYpa
Yp603KOCUCTEMBI. PackpbiBaTb copepKaHue
80 MpakTnyeckas paboTa 05 TEPMUHOB W NOHATUN:
«3yyeHmne 1 onucaHune yp6o3kocucrema,
YP603KOCUCTEMbI» CMHaHTponu3aumsa,




ropoackas ¢nopa,
ropoackas ¢dayHa,
3KOMOHWUTOPUHT.
XapaKTepu3oBaTb OCHOBHbIe

KOMMOHEHTbI
ypbosKocuctem.
3aKOHOMepHOCTVI
OnucbiBatb Bronoruyeckoe
(hopMMpPOBaHMA OCHOBHbIX 5
81 N o 1 XO3MCTBEHHOE 3HaYeHue
B3aMOAeNCTBUN
ypboakocucTem.
OpraHM3mMoB B 3KOCUCTEMaX
MpnBoAnTb NpUMepbI U
o OL,EHMBATb COCTOAHUNE
MexaHn3mbl BO34eENCTBUA .
. ypbo3aKocucTem cBoe
3alrpA3HEHNIN Pa3HbIX TUMNOB
MecTHOCTU. BbiaBnatb
Ha cy6opraH1M3MeHHOM, .
82 0CcobeHHOCTM ropoacKoi
OpraHn3mMeHHOM,
dnopol 1 payHbl.
NonNyNsLNOHHOM W
CpasHuUBaTb
9KOCUCTEMHOM YPOBHAX
ypb0o3KocucTeMbI U
NpUPOAHbIE IKOCUCTEM
PackpblBaTb coaepskaHue
TEPMMWHOB W NOHATUIA:
6uocdepa, Kmpoe
BELLECTBO, KOCHOE
Buoctepa — BeLLecTBo, BUOKOCHOE
83 obLyennaHeTapHas BeLLecTBO, 61UoreHHoe

060104Ka 3emMnn

gelLecTBo. MNpuBoanTb
bOpPMYNINPOBKU OCHOBHbIX
NONOXKeHUN yuyeHua B. U.
BepHaackoro o 6uocoepe.
XapakTepusoBatb obsiactu




6uocdepbl 1 UX cOCTas,
Ha3blBaTb 0b61acTn
pacnpocTpaHeHNA *KUBOTO
BelLecTBa B 060/104Kax
3eMnn 1 BbIABAATb MPUYMHBI
€ro pas/I4yHoro
pacnpegenexus.
MNepeuncnatb GyHKLUM
YKMBOTO BeLLecTsa
6uocdepbl (rasosas,
OKUCAUTENIbHO-
BOCCTAHOBUTE/IbHAS,
KOHLEHTpaLMOHHas,
broxmmmnyeckas).
MpuBoAMTL MPUMEpDI
npeobpa3sytoLero
BO34EMCTBUSA }KUBOTO
BellecTBa Ha buocoepy.
AHann3nposatb U
oLeHnBaTb BUOOrMYECKyo
MHPOPMaUmio o rnobasnbHbIxX
3KoNornyeckmnx npobaemax
6uocdepbl, noayyaemyto us
pasHbIX UCTOYHMKOB

84

85

YyeHue B. V. BepHagckoro
0 brocepe

3aKOHOMepPHOCTM
CYLLLECTBOBAHMS G1OChepsI

OueHuBaTtb BKnag B. U.
BepHapgckoro, 3. 3tocca B
CO34aHue y4yeHusa o
6buocdepe

PackpblBaTb cogeprkaHue
TEPMWHOB U NMOHATUIA:




rnobanbHasa sKoCcUCTEMa,
AVHamMU4YecKoe paBHoBecKe,
KpPYyroBopoTbl BELLECTB,
61oreoxmMmmuyeckme LUKNbI.
XapaKtepusosaTtb
ocobeHHoCTM brnocdepbl Kak
rno6anbHON 3KOCUCTEMBI.
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KpyroBopoTbl BELLECTB U
OMOreoXMMmNYEeCKne Kbl

Onpeaenatb GYHKUMIO
buocoepsbl B obecneyeHnn
bunoreHHoro KpyroeopoTa
BELLECTB Ha NNaHeTe.
XapaKTepu3oBaTb OCHOBHbIE
KPYyroBopoTbl: BOApbI,
yrnepoga, a3ora.
CpaBHMBaATb 0COHEHHOCTU
KpYyroBopoTa pas/IMyHbIX
Beulects. OueHMBaTb
3HaYyeHMe KpyroBopoTa
BellecTs gns
CYLLECTBOBAHMA }KN3HWN Ha
3emne. O6BACHATb POSb
OpraHnU3MoB B
buonornyeckom
KpyroBopoTe BeLLecTB.
BbIABAATb ANHAMMYECKOE
paBHoBecue 6uocoep

87

30HanbLHOCTbL 6rOCHEpSI.
OCHOBHble 6110MbI CYLLIV

PackpbiBaTb cogeprKaHune
TEPMMHOB U MOHATUIA:
6MoMbI, TYHAPA, XBOMHbIE
fleca, CMellaHHble feca,




LUMPOKONNCTBEHHbIE fleca,
CTenwu, CaBaHHbI, NYCTbIHMU,
Tponuyeckue neca,
BbICOKOropbs. MoKasbiBaTb
Ha KapTe U XapaKTepu3oBaTb
OCHOBHble 61OMBI CyLLK.
CpaBHMBaTb 0COHBEHHOCTH
KAMMaTa, Nnoys,
pPacTUTENbHOTO U }KUBOTHOTO
MWpa pPasHbIX BUOMOB CyLIM
3emnn. BbiABAATb NPUYMHDI
30HaNbHOCTMK B BMocdepe

88

89

YCTONYMBOCTbL Grochepsl

JKO/IOrNYecKmne Kpnsmcol n
X NMPUYNHBI

PacKpbiBaTb cogeprkaHue
TEPMMHOB U NOHATKIA:
atmocdepa, BewecTsa-
3arpAsHUTENN

napHUKOBbIN 3P PEKT,
«030HOBas Ablpar,
«KMCNOTHbIE A0XKANY,
rnapocdepa, asTpodmKauma
BOZOEMOB, NOYBa, 3p03Us
nouys, NecTuumapl,
3KOJIOFMYECKKN I Kpr3mc.
AHanunsnposaTtb
aHTpOMoOreHHble GpakTopbI
BO34encTBMA Ha buocoepy
(ponb yenoseka B npupoae)
Ha pa3HblIX 3Tanax pPasBUTUS
Yyenoseyeckoro obuLecTsa.
XapakTepusoBaTb




rnobanbHble 3KONOTUYECKME
npobsembl; OCHOBHbIE
WUCTOYHMKM aTMOChEPHbIX
3arpaAsHeHni;
3KoJsiornyeckune npobnemol,
CBA3aHHbIE C YBE/IMYEHNEM
TpaHCNoOpPTa B KPYMHbIX
ropozax; asTpodpuKkaumto
BOAOEMOB; Noc/eacTBumA
3arpA3sHeHuns Bog,
XMMUYECKMMMU BELLECTBAMMU;
BO3JENCTBME Ye/I0BEKA Ha
NMOYBEHHbIN NMOKPOB.
AprymeHTMpOBaTh 3Ha4YeHue
3KOJIOTMYECKUX 3HaHUI B
peLleHun Bonpoca o

90
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92

BosgeicTaue yenoBeka Ha
orochepy

AHTpONoOreHHoe
BO3/[EeNCTBME Ha
PacTUTENbHBIA N XXUBOTHbII
mMup

OxpaHa np1poapb!

PackpbiBaTb cogeprkaHune
TEPMMHOB U NOHATUIA:
COKpaleHue
6uopasHoobpasus, oxpaHa
npupoapl, ocobo
oXpaHAeMble NpUpoaHble
Tepputopun (OONT),
60TaHMYeckuit cag,
300/10rMYECKMIA NapK.

[loKkasbiBaTbh Ha NpMmepax
OMNACHOCTb COKpaLLeHUs
61o0rnMyeckoro
pa3Hoobpasua 3emnu.

XapaKkTtepusoBaTtb




93

94

95

OCHOBHbIE NPUHUUMBI
YCTONYMBOro pa3BUTUS
4esioBeyecTBa v NpUpospbl

PauuoHanbHoe
NpUPOAOMNO0/bL30BaHNE U
COXpaHeHwue
BMOoN0rnyYeckoro
paszHoobpasus 3emnu

0O606L1eHMe No Teme
«MuKpo3BonoLma 1 eé
pe3y/bTaTbl»

NPUHLMNbI «BcemmpHoi
cTpaTernu oxpaHbl
npupoabli». MNepeyncnatb
0COHEHHOCTM Pa3INYHbIX
oont.

PacKpbiBaTb cogepraHue
TEPMWHOB U NMOHATUIA:
paLMoHanbHoe
NPUPOAONO0/b30BaHNE,
YCTOMYMBOE Pa3BUTUE,
npUpPoAHbIe pecypcol,
3KOJIOFNYECKUii cnea.
XapaKTepn3oBaTb OCHOBHble
NPUHUMNMNbI YCTONYMBOTO
pa3BUTMA Yesl0BEYECTBa U
npupoabl

OnucblBaTb HeMcYepnaemble
W Mcdepnaemble NPUPOAHbIE
pecypcbl, Noag4epKuBan
OTHOCUTENIbHOCTb
HencyepnaemocTu
NPUPOAHbLIX PECYPCOB;
XapaKTepu3oBaTb NPOLLECChI
NX BO3HUKHOBEHMA U
ycnosusa cpeapl,
npusoAALLME K UX
dopmupoBaHuto. A
PackpbiBaTb npobaembl

PaunoHaIbHOIO
npmnpoaonoab3oBaHUA U




Haxo4auTb Nyt UX peeHn

0O606L1eHMEe No Teme

Mpusoantb npumepbl OOMT,

96 «Makpo3aBontouma 1 eé PacnosioXKeHHbIX B CBOEM
pesynbTaTbI» MeCTHOCTHU
MpusoaAnTbL NpUMmepbl
PEAKMX U MANOYUCNEHHDIX
O606L1eHMe No Teme BU0B PacTeHUI U
97 «[poncxoxaeHve n YKMBOTHbIX CBOEM
pa3BUTKE XKN3HU Ha 3emnex» MECTHOCTM, 3aHECEHHDBIX B
KpacHble KHUMM permoHos un
KpacHyto KHury PO
0O606L1eHMe No Teme XapaKkTepu3osaTb
98 «[pouncxoxkaeHme Yenoseka NAaHETapHYH Pob
— @HTpOMOoreHes» PaCTEHWUM N 3KMBOTHBbIX.
MpuBoAUTbL NpUMeEpbI
0606LLEeHME NO TEME PUBOA pumep
MPAMOrO M KOCBEHHOTO
«3K0Norna — Hayka o .
99 BO3AEMCTBMA YeN0BEKa Ha
B3aMMOOTHOLUEHUNAX . .
PaCTUTENbHbIN N 3KUBOTHBbIN
opraHm3moB»
MUpP..
MpuBoAUTbL NpUMepbI
0606LLEeHME NO TEME NPAMOro 1 KOCBEHHOIO
100 «OpraHunsmbl 1 cpefa BO3/eWCTBMA YeNOBEKA Ha
06UTaHNS» PaCTUTENbHbIN U 3KMBOTHbI
MUp..
NpuBoauTL NpUMepbI
0606LLEHME NO TEME NPAMOrO 1 KOCBEHHOIO
101 «3JKONormsa Bnaos u BO3/eWCTBMA Ye/IOBEKA Ha

NoNyNALNA»

PaCcTUTENbHbIN U }KUBOTHbIN
Mup..




0606L1eHMEe No Teme
102 «buochepa — rnodanbHas
JKOCUCTEMA»

OBLIEE KOJIMYECTBO YACOB
Mo NMPOrPAMME

102

7.5

MpuBoAMTb NPUMEPDI
NPAMOro U KOCBEHHOro
BO34eM1CTBMA YeNoBeKa Ha
PaCTUTENbHbIN U }KUBOTHbIN

MUp..







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






