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MO CHUTEJIbHAS 3AIINCKA

Mporpamma no yye6HoMy npeamety “Buonorus” (ganee - 6uonorusa) Ha
YPOBHe cpefHero obuiero obpasoBaHWs pa3paboTaHa Ha ocHoBe defepasibHOro
3aKOoHa 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuK B Poccuiickoin defepaumm,
droC COO, KoHuenuuu npenogaBaHuUs Yy4yebHOro npeameTta «buonorusa» u
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil Mporpammbl BOCMIUTaHWS.

YuebHblin npeamMeT «buonorusa» yrnybnéHHoro ypoBHs usydeHuma (10-11
Knaccobl) SBNSAETCA OLHUM U3 KOMMOHEHTOB NpPeAMeTHOW 06/1acTh «ECTECTBEHHO-
HayuHble npeameTbl». CornacHo nonoxeHnam @roc COO npodusbHble
y4yebHble NpeAMeTbl, U3yvyaeMble Ha Yrny6n1eHHOM YPOBHe, ABMSKOTCA CNOCOO0M
AndpepeHumaumMm  06y4eHUss Ha YpPOBHe cpefHero o6ulero o6pa3oBaHUA U
Npu3BaHbl 06ecneynTb NPEeeMCTBEHHOCTb MeXAYy OCHOBHbIM O0OLMM, CpefHUM
06LLMM, CpefHUM NPOgecCUOHaNbHBIM 1 BbICLUMM 06pa3oBaHneM. B TO e Bpems
KaXAbld M3 3TUX Y4eOHbIX MNPeAMeTOB [AO/MKEH OblTb OPWMEHTUPOBaH Ha
MPUOPUTETHOE peLLeHne 0bpa3oBaTe/lbHbIX, BOCMUTATE/IbHbIX W Pa3BUBAROLLIMX
3alay, CBSI3aHHbIX C NpPOQOpMeHTaumert 0by4YatoLWMXca U CTUMYIMPOBAHNEM
MHTepeca K KOHKPETHOW 06/1acTU Hay4yHOro 3HaHWUs, CBA3aHHOIO C 6uonoruven,
MeNLMHON, 3KONOT e, NCUXONOTNed, CNOPTOM U BOEHHbLIM [€/10M.

Mporpamma no ydyebHomy npeamety "bBuonorusa™ AaéT npeAcTaBfeHUe o
Luenn n 3afgadax M3ydeHus ydebHoro npeameta «buonorus» Ha yrny61éHHOM
YPOBHe, onpefenset 06sa3ate/ibHOe (MHBapMaHTHOE) NpeAMETHOE CoaepyKaHue, ero
CTPYKTYpMpOBaHMe MO pasfgenaMm W Temam, pacrpefesieHne Mo  Knaccam,
PEKOMEHYeT MOC/ef0BaTe/IbHOCTb M3Y4YeHMsi Yy4eOHOro mMartepuasa C Y4YETOM
MeXNpPeAMETHbIX W BHYTPUNPEAMETHbIX CBA3€i, NIOTMKM y4yebHOro npotecca,
BO3pPacTHbIX O0COGEHHOCTel obydyarowmxcs. B nporpamme no 6uonoruu
peasn30BaH MNPUHLUMUMN MPEEMCTBEHHOCTM C M3y4YeHWeM OMONOrMU Ha YPOBHE
OCHOBHOIo  06Llero o6bpasoBaHudA, OGnarogapsa 4Yemy MpoOCMaTpPUBaETCA
HanpaB/EHHOCTb Ha  Mocnefytollee  pa3BuTUe  BMONIOTUYECKMX  3HAHWUMN,
OPUEHTMPOBAHHbLIX Ha (OpPMMPOBaHME eCTECTBEHHO-HAay4YHOro MUPOBO33PEHNS,
9KONOrMYECKOro MbIW/EHNs, NPeACTaB/ieHWiA O 3[40pOBOM 06pase >KU3HW, Ha
BOCNUTaHME OGEpPEeXXHOro OTHOLLEHWS K OKpYXKarollein npupoaHoin cpege. B
nporpaMmMe Mo OMOMOTMU TakXKe MoKa3aHbl BO3MOXHOCTW Y4ebHOro npegmeta
«bvonorusa» B peanusaumm  TpebosaHmin PrOC COO K nnaHMpyembIM
JMYHOCTHLIM, MeTanpegMeTHbIM W MpPeAMETHbIM pesy/ibTataMm 00yyeHUs U B
(hOpMMPOBaHMM  OCHOBHbIX BWAOB  Y4eOHO-MO3HaBaTe/IbHON  [AeATeNIbHOCTU
0byyaloLmMxca Mo OCBOEHWUIO COAepXKaHWs OMOMornyeckoro 06pasoBaHMA Ha
YPOBHE CpeAHero o6LLero 06pasoBaHus.



YuebHbIin npeameT «buonorus» Ha ypoBHe CpefHero obuwiero obpasoBaHus
3aBepluaeT 6uonornyeckoe o06pasoBaHMe B LUKONE WM OPUEHTMPOBAH Ha
paclunpeHve 1 yrinybneHve 3HaHWin 00y4aroLLMXCA O XXMBOW MpUpOAe, OCHOBaXx
MOMEKYNAPHOA U KNETOYHOW 6GMOoNorMun, sMopuosiorun 1 Guonorun pasBuTHS,
reHeTUKW, CeNekuun, GMOTEXHOOMNI, 3BOIFOLMOHHOTO YYEHNSA 1 3KONIOTUN.

N3yyeHne yyebHoro npegmeTta «buonorms» Ha yrny6/eHHOM YpOBHe
OPWEHTMPOBAHO Ha MOATOTOBKY O00Yy4aloOLWMXCA K MOCMefyrolemMy NoayYeHUHo
buonornyeckoro  0obpasoBaHMss B By3ax W OpraHuMsauusx  CpefHero
NMpoeccnoHaIbHOro 0bpasosaHns. OCHOBY ero Cofep>kaHns COCTaB/sAeT cucTema
OMONOrMYECKMUX  3HAHWIA,  MOMYYEHHbIX NPU  U3yYeHUn  0ByYatoLLUMUCH
COOTBETCTBYIOLLMX CUCTEMATUYECKUX pa3fenioB 61onormm Ha ypoBHE OCHOBHOIO
obulero obpasosaHus, B 10-11 knaccax 3TW 3HaAHUA MOMy4YalOT pasBuUTUE. Tak,
pacluvpeHbl 1 yrnybneHbl OGMOMOTMYECKUe 3HaHWUS O PacTeHUAX, >XMBOTHbIX,
rpnbax, 6akTepusix, OpraHuM3Me 4esioBeka, OOLMX 3aKOHOMEPHOCTAX >KU3HMU,
A0MO/THUTENbHO BKNKOYEHbI 6UONOrMYecKme CBefeHNs NPUKIagHoro 1 nomcKoBoro
XapaKTepa, KOTOpble MOXHO WCMO0/Ib30BaTb KaK OPUEHTMPbI 415 MOC/eAyHoLEero
Bbl6Opa npodeccmun. Bo3moXHa TakkKe WHTerpauusi 61onornyecKmx 3HaHUn c
COOTBETCTBYIOLWMMN 3HAHUAMMW, MOSYYEHHbIMU 00Y4YaloWUMNCA MPU N3YUYEHUM
(hU3MKK, XUMUK, reorpadun 1 maTeMaTUKW.

CTpyKTypa nporpaMmmbl Mo Yy4debHOMy npeameTy "Buonorns” otpaxaet
CUCTEMHO-YPOBHEBBIA W 3BOMOLMOHHBIA  MOAXOAbl K WU3Y4YeHWo 6uonoruu.
CornacHo um, n3y4aroTcs CBOMCTBA N 3aKOHOMEPHOCTM, XapaKTepHble A1 XKMUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHun3auumn, 3BOMHOLMN OPraHMyecKoro Mupa Ha 3emie,
COXpaHeHMs OMONOrMYecKoro pasHoobpasnsa nnaHetol. Tak, B 10 Knacce
M3y4atoTCs OCHOBbI MOMEKYNIAPHOA W KIETOYHOW 6MOoNornmM, 3aMo6puonorun u
OMoNornM pasBuUTUSA, FEHETUKN U CeNekuumn, BUOTEXHONOMMN U CUHTETUYECKOMN
6uonorun, akTyanm3npyrTca 3HaHMs 0bydatowmxcs no 60TaHWKe, 300/10rUN,
aHatomuu, usnonorum denoseka. B 11 knacce M3y4yarOTCA 3BOMOLMOHHOE
y4YeHue, OCHOBbI 3KO/IOTUN 1 Y4YeHue 0 buocgepe.

YuebHblin  npegMeT  «buonormsi»  npu3BaH  06ecnevynMTb  OCBOEHME
06yyatoLLMMmMcs 61MONOTMYECKNX TEOPUIA N 3aKOHOB, UAel, NPUHLMUMNOB U Npasus,
nexXawmx B 0OCHOBE COBPEMEHHOI eCTECTBEHHO-HAYUYHON KapTWHbI MUPa, 3HaHWUI O
CTPOEHMKN, MHOroobpasMm U OCOOEHHOCTAX KIETKW, OpraHv3ma, Monynsauuu,
OMOLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYUYHbIX LOCTUXEHUAX, COBPEMEHHbIX
NCCNeaoBaHNsAX B 6G1ON0rMN, NPUKIaAHbIX acrnekTax 61uonorMyeckmX 3HaHun. 4ns
pasBUTMSA W MOAAEPXaHWUA WHTepeca 00y4aroLMXCA K OMOMorMn Hapsgy Cco
3HaYNTE/IbHbIM 00BLEMOM TEOPETUYECKOr0 MaTtepuana B COAepXKaHUu nporpamMmbl
Mo 6ruonorMm NpesycMoTPeHO 3HAKOMCTBO C UCTOPUEN CTaHOB/EHUS U Pa3BUTUS



TOW WM WHOM 06/1acT 6MONOrMK, BKNALOM OTEYECTBEHHbIX W 3apyOexXHbIX
YUYEHBIX B PELLEHME BAXKHEALLNX BMONOrMUYECKMX U IKOMIOTMYECKMX NPO6/IEM.

Llenb n3yyeHns yyebHoro npeameTa «bmonorus» Ha yrny6néHHOM ypoBHe —
OBNafileHVe  06y4YaloLMMUCA  3HAHUAMKM O  CTPYKTYPHO-(YHKLMOHA/IbHOM
OpraHu3auum >KUBbIX CUCTEM pPa3HOro paHra W MpuUobpeTeHNe YMeHWi
MCMO0/b30BaTh 3TV 3HAHMS B (DOPMMPOBAHUN MHTEpPeca K OnpeaenéHHon obnactu
MPOMECCUOHAIbHON [eATeNIbHOCTM, CBA3aHHOW C OWOMorvMein, uam K BblGOpy
y4eOHOro 3aBefileHns ANS NPOAO/HKEHNS BMOTOTMYECKOro 06pa3oBaHums.

[locTKeHne uUenn  un3ydeHus yyeBHOro npegmeta «buonorus»  Ha
yrny6néHHOM ypoBHe 06ecrneynBaeTCa peLleHneM CreayroLmx 3aaay:

OCBOEHMe 06y4YatoLMMMCA CUCTEMbI BUONOMMYECKNX 3HAHWIA: 06 OCHOBHbIX
BMO/TIOTNYECKMX TEOPUSX, KOHUEMNUMAX, TMnoTesax, 3aKoHaxX, 3aKOHOMEPHOCTAX U
npasuiax, COCTaBNAIOLLMX COBPEMEHHYIO eCTECTBEHHO-HaYYHYI0 KapTUHY MUpa; 0
CTPOEHMMN, MHOroobpasum u OCOBEHHOCTAX OMONIOTUYECKUX cucTeM (K/eTKa,
opraHusMm, nonynaums, Bug, buoreoLeHos, rocgepa); 0 BbIAAKOLLMXCA OTKPbITUAX
1 COBPEMEHHBIX UCCNeLoBaHUAX B BLUON0Ornu;

O3HaKOM/ieHVe 00yYaloLWmMXcs C MeTofaMu MO3HaHMS XKMBOW NPUPOAbI:
NCCneaoBaTeNbCKMMM  MeTofaMn  OMONOrMYeCKUX  HayK — (MOMEKYNISPHOW U
KNeTOYHOW 6uonorun, 3mbpuonorMm u OUONOTMKM  PasBUTUS, TEHETUKN W
cenekymn, OMOTEXHOMOMMM W CUHTETUYECKOA OMOoNIorMK, NaneoHTONornu,
3Ko/IorMn);  MeTogamyM  CaMOCTOSATE/IbHOrO  MPOBeAEeHNs  BMONOrNYECKMX
nuccnefoBaHui B nabopatopum M B npupoge (HabnwogeHwe, U3MepeHue,
3KCMEPUMEHT, MOAENMPOBaAHNE);

OBNafieHVe 06yYaloWMMUCS  YMEHWAMMW:  CaMOCTOATE/IbBHO  HaXOAMTb,
aHa/IM3MpoBaTb U MCMOMb30BaTb OMOMOrMYECKYD MH(OPMaLMIO; MOb30BaTLCH
OMONOrNYEeCKONn TEPMUHONOTMEN W CUMBOJSIMKOW; YCTaHaB/MBaTb CBA3b MeXAy
pasBuTMEM BMOMOTUN U COLMANbHO-3KOHOMUYECKUMIN U 3KOJIOTMYECKMM
npo6seMamMn YenoBeyecTBa; OLEHMBATb MOCNEACTBUS CBOEW [eATe/IbHOCTM MO
OTHOLUEHMIO K OKpY)Karolle npupoaHoOn cpefe, COOGCTBEHHOMY 3[0POBbIO U
3[0POBbLI0  OKpY)KaloWmMX fofder; 060CHOBbIBaTb M co6M0gaTh  Mepbl
MNPOMNAKTUKN NHPEKLMOHHBLIX 3a00/1eBaHMIA, NpaBuia NoBefeHNs B NPUpoae K
obecrievyeHns 6e30MacHOCTN COOCTBEHHOWN YXXMU3HEAEATE/IbHOCTU B Upe3BblyaliHbIX
CUTyaumsax MPUPOLHOTO W TEXHOreHHOT0  XapaKTepa, XapakKTepu3oBaTb
COBPEMEHHbIE Hay4Hble OTKPbITUSA B 06/1aCTK Buonoruu;

pa3BMTME Y 00YYaIOLLUMXCA UHTENNEKTYaIbHbIX Y TBOPYECKMX CNOCOBHOCTEMN
B MpoLecce 3HaKOMCTBA C BblAAOWMMUCA OTKPbITUAMU U COBPEMEHHBLIMM
nccnefoBaHusMM B GuOOTUK, peLlaeMbiMK €0 npobnemaMu, MeTOA0N0rMeEN
OMON0rNyYecKoro nccnefoBaHuns, npoBefeHNns 3KCMEPUMEHTa/IbHbIX



nccnefoBaHnm, peLleHns 6UoNornyecknX 3agay, MoLennpoBaHnsa G1MoIOrMYeCKmX
00BEKTOB M MPOLLECCOB;

BOCMUTaHME Yy 06yyatoLLMXCA LEHHOCTHOro OTHOLLUEHMS K YXXMBOW Npupoje B
LIe/IOM U K OTAe/NbHbIM €& 06beKTaM U SIBNEHUSM; (DOPMMPOBaHNE 3KOMOMMYECKOMN,
reHeTMYeCKOM rpamOTHOCTKW, 00LWei KynbTypbl MOBeAeHVUS B NPUPOAE;
WHTErpaumnm eCTeCTBEHHO-HayYHbIX 3HAHWIA;

NpuobpeTeHre  0Oy4YalOWMMMCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
NpUpoLonosib3oBaHUN (CO6MOAEHNE MNpaBua MOBEAEHUSA B MPUPOAE, OXpaHbl
BUOB, 3KOCUCTEM, GrOCHepbl), COXpaHeHUN COOGCTBEHHOIO 340P0BbA W 3[40POBbA
OKpyXawowmx  nogen  (cobniogeHns  Mep  NPo@UNakTUKM - 3ab0neBaHN,
obecneyeHe 6e30MaCHOCTU XXU3HEAEATENbHOCTU B YPE3BbIYaMHbLIX CUTYaLNAX
MPUPOLHOTO W  TEXHOTEHHOro  XapakTepa) Ha OCHOBE  UCMO/b30BaHUA
OMONOrMYECKMX 3HAHWNIA Y YMEHWIA B MOBCEAHEBHOMN XXN3HN;

co3faHne  YCNoBMMA AN OCO3HAHHOrO  Bblbopa  O6yuvatoLMMMUCA
NHANBUAYa/TbHOM obpasoBaresibHOW TpaekTopun, CNocobCTBYyHOLLEN
nocnefyoLleMy npoeccMoHalbHOMY CaMOOMNpeaeNeHno, B COOTBETCTBUM C
NHOMBULYaNbHBIMU MHTEpecaMm U NOTPeOHOCTAMM PermoHa.

O06Lee Yncno YacoB, OTBEAEHHbIX HA U3y4YeHne G1ONornmn Ha yrny61eHHOM
YPOBHe cpefHero o6Luero obpasoBaHus, coctasnset 204 yvaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Hefiento).

OT6op opraHM3auMOHHbIX (HOpPM, METOLOB W CPeACTB 00yyeHUs 6monoruu
OCYLLECTB/IAETCA C YYETOM CreuntnuKn ero cogepXkaHus 1M HanpaeneHHOCTU Ha
NPOAO/KEHNE  OGMONOrMYecKOro 06pa3oBaHWA B OpraHv3aumax CpeaHero
NpodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

Ob6sa3aTe/IbHbIM YCN0BMEM MPK 00yYeHMM BUONOTUKN Ha Yry6NEHHOM YPOBHE
ABNAETCA MPOBeAeHMe N1abopaTopHbIX U MPaKTUYeCKMxX paboT. Takxke ydyacTue
06yyatoLLMXCA B BbIMNOMHEHUN NPOEKTHBLIX M y4ebHO-MCCNeaoBaTeIbCKUX paboT,
TemaTMkKa KOTOpbIX OMpedensieTcd  yynTeseM Ha OCHOBE  MMEOLLMXCS
MaTepuanbHO-TEXHNYECKNX PECYPCOB Y MECTHbIX NPUPOAHBIX YCNOBWIA.



COAEPXAHUE OBYUEHUA
10 KIIACC

CofepxaHue Mnporpammbl, BblAeNEHHOE Kkypcusom, HE BXOAWUT B NPOBEPKY
rocyfapcTeeHHoM ntorosoi attectauum (FMA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHasa 6uonorna — KoMriaekcHas Hayka. KpaTtkas nctopus passutus
ovonornn.  buonoruyeckme  Haykm M U3yyYaeMble UMW MPOGIEMbI.
dyHAaMeHTaNbHble, MNPUKNaAHble W MOUCKOBbIE HayyHble WCCMefoBaHUs B
Guonorun.

3HaueHne 6monormm B (HOPMUPOBAHUN COBPEMEHHOW €CTeCTBEHHO-HAY4YHOM
KapTuUHbl Mupa. lMpodeccum, cBsizaHHble C 6Guonorvein. 3HaveHwe 6uonorny B
MNPaKTUYeCKOW [esATeNbHOCTU  YesloBeKa: MeauuMHe, CeNbCKOM  XO3ACTBE,
MPOMbILLIEHHOCTI, OXPaHe NPUPOAbI.

JlemoHcTpanuu

MopTpeTbl: ApuctoTtens, TeodpacT, K. JIuHHel, XK. b. Jlamapk, Y. [apsuH,
Y. lapseit, I'. MeHgens, B. V. BepHaackuia, L. . Maenos, N. . MeuHukos, H.
L. BaBunos, H. B. TumodeeB-PecoBckuid, K. YoTcoH, ®. Kpuk, 4. K. benses.

Tabnmupl U cxembl: «CBA3b 6MONOrMM C APYrMMU HaykKamuy», «Cuctema
BMO/TIOTNYECKMX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

XKvBble CUCTEMbl KaK MpeameT u3yuveHWs 6uonormm. CBOWCTBA KMBbIX
CUCTEM: €QMHCTBO XMMMYECKOro COCTaBa, [AMCKPETHOCTb W LeNI0CTHOCTb,
C/IOXXHOCTb W YMNOPAA0YEHHOCTb CTPYKTYPbl, OTKPLITOCTb, CaMOOpraHu3aums,
CaMOBOCIPOW3BEeHMe, PasLpaXNMOCTb, M3MEHUMBOCTL, POCT U Pa3BUTHE.

YPOBHM  OpraHu3aumm >KMBbIX CUCTEM: MOJEKYNSAPHBIA,  KETOYHBINA,
TKaHeBbIN, OpraHn3MeHHbI, nonynAaLMOHHO-BMA0BOW, 3KOCUCTEMHbIIA
(buoreoueHoTUYECKINI), OGUOCHepHbIA. Tpouecchbl, MPOUCXOAALME B XKUBbLIX
cuctemax. OCHOBHblE MPU3HAKM XXMBOro. XXM3Hb Kak (hopMa CyLLECTBOBaHMS
martepun. Hayku, nsyyatoLLme >X1Bble CUCTEMbI HA Pa3HbIX YPOBHAX OpraHu3auum.

3yyeHne >uBbIX cucTeM. MeTofbl 6uonormyeckoin Hayku. HabntogeHwe,
N3MepeHmne, IKCNePUMEHT, cUcTeMaTm3aums, metaaHans. MoHATNE O 3aBUCUMOIA U
He3aBUCUMOW MnepeMeHHON. [MnaHuWpoBaHWe 3KCnepuMeHTa. [locTaHOBKA U
nposepka runotes. Hynesas runotesa. MoHATUE BbIGOPKM N €& NOCTOBEPHOCTb.
Pa3bpoc B OMONOrMyeckmx pAaHHbiX. OueHKa [OCTOBEPHOCTU  MOYYEHHbIX
pe3ynbTatoB. [pUUMHBbI  UCKAXEHUA pPe3ynbTaToB  3KcnepumeHTa. [loHATUME
CTaTUCTUYECKOrO TecTa.



JleMoHCTpanun

Tabnuubl 1 cxembl: «OCHOBHble MPU3HAKM XU3HW», «buronornyeckme
cucTeMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3aumMm >KUBOMW
npupodbl», «CTPOEHME >XMBOTHOM KNETKU», «TKaHW >XMBOTHbIX», «CUCTEMbI
OpraHoB 4en0BEYECKOro opraHuama», «buoreoueHo3», «buocthepa», «MeToapl
N3YYeHUs XKNBOI NPUPOAbI».

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

IIpakTnueckast padora «l/ICNOMb30BaHME Pa3IMYHBLIX MeTOLOB MNpu
N3YUYEeHUW XKMBbIX CUCTEMY.

Tema 3. buosorus KieTku

Knetka — CTPYKTYpHO-(hyHKUMOHabHAA eAuHuua Xusoro. Kctopus
OTKPbITUA KNeTKN. PaboTbl P. INyka, A. JleBeHryka. KnetouHast Teopus (T. LLIBaHH,
M. LlneigeH, P. BupxoB). OCHOBHble MNOMOXEHUA COBPEMEHHON KNETOYHOWA
Teopuu.

MeTofAbl  MOMEKYNSPHOA UM K/IETOYHOM  6MONOrMn:  MUKPOCKOMWS,
XpomaTorpadms, 3nekTpoopes, METOL MeueHbIX aToMoB, AuddepeHUManbHoe
LEeHTPUMYrpoBaHue, Ky/lbTUBMPOBAHUE KNETOK. M3yuenue @uxkcupo8aHmvix
Kiemok. ONEKTPOHHAA MUKPOCKONUA. Kowugoxanvruas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabnmupbl 1 cxeMbl: «CBETOBOW MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKOM»,
«l/IcTopmsa pa3BUTUA METOL0B MUKPOCKOMNN.

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, MUKpONpenapatbl PacTUTENbHbIX,
YKUBOTHbIX U 6aKTepuaibHbIX KNETOK.

IIpakTuueckas padora «/3yyeHMe MeTOLOB K/ETOYHOM 6Guronorum
(XpomaTorpadusa, anektpoopes, AnddepeHUManbHOe  LEHTPUQYrnpoBaHue,
MLIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMUYECKMIA cOoCTaB KNeTKU. Makpo-, MUKPO- M Y/bTPaMUKPO3/IEMEHTI.
Boga n eé ponb Kak pacTBOpuUTens, peareHTa, yyacTve B CTPYKTYPUPOBaHUU
KNeTKW, Tensoperynaumun. MuHepanbHble BeLLecTBa KIETKW, UX 6MONornyeckas
pO/ib. PO/Ib KATUOHOB Y aHWOHOB B K/ETKE.

OpraHuyeckne BeLlecTBa K/eTKU. buonornyeckne nonnmepsl. benkn.
AMVHOKMNCNOTHbIA cocTaB 6e/ikoB. CTPYKTYpbl 6€N1KOBOM MONeKy bl. MNepBuyHas
CTPpyKTypa ©6efnka, nentuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS



CTPYKTYpbl.  OeHatypaums. CsoiictBa 06enkoB. Knaccugukaums  6esKos.
Buonornyeckune QpyHKUUN 6eKOB. [Ipuonet.

Yrnesogpbl. MoHocaxapuabl, gucaxapubl, onurocaxapubl N noamcaxapubl.
OO6WmMin  nnaH CTPOEHUS U (PU3MKO-XMMUYECKMe CBOWCTBA  YI/1EBOLOB.
Buonornyeckune QyHKLUMM YrneBoL0B.

Nunngpl. TvgpodunnbHO-rngpodobHble cBocTBa. Knaccupmkaums nMnvaos.
Tpurnvuepunabl, oconunuael, BOCKW, CcTepouibl. Buonornyeckne MyHKLMM
nnnnaos. Obwme CBOMCTBa BUONOTMYECKNX MEMOPAH — TEKYYECTb, CMIOCOOHOCTL K
caMo3aMblKaHuto, NonynpoHULAEMOCTb.

HyknenHoBble kucnotebl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KUC/OT.
Hykneotugpl. MNpuHuMn komnaemeHTapHocTu. [MpaBuno Yapragha. CTpykTypa
OHK — gBoiiHas cnupanb. MecToHaxoXaeHne 1 buonornyeckne gyHkumm AHK.
Buabl PHK. ®yHKunn PHK B KneTke.

CtpoeHne monekynbl AT®. Makposaprmyeckne cessan B Monekyne ATO.
Buonornyeckune yHkumm AT®. BoccTaHOBMNEHHbIE MEPEHOCUUKMU, UX PYHKUNN B
KneTke. /Jlpyeue wuyxneosuompugocghamor (HT®D). CekBeHupoBaHne [OHK.
Memoovl ecenomuku, mpancKpunmoMuKu, NPoOmeoMuKu.

CTpyKTypHas 6uonorms: ouoxmmmyeckne n brnodusmyeckme nccnenoBaHus
coCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl BUOMONEKYN. Mooeruposanue
CMpPYKmMypvl U QYHKYUi OUOMONIEKYN U UX KoMniekcos. Komnvromephviil Ou3aun u
Op2aHU4ecKull CuHme3 OUOMONEKY]L U UX HENPUPOOHBIX AHATIO208.

JleMoHCTpauumn

MopTpeTsl: J1. MonuHr, K. YoTcoH, ®. Kpuk, M. YunkuHc, P. ®dpaHKIuH,
®. CaHrep, C. NpysuHep.

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

Tabnuupl 1 cxembl: «llepyrognyeckas Tabnuua XUMUYECKUX 3M1EMEHTOBY,
«CTpoeHne MONeKybl BoAbl», «BellecTBa B COCTaBe OpraHM3moB», «CTpoeHune
MOsieKy bl 6enka», «CTPYKTYpbl 6e/1KOBO MONeKYNbl», «CTPOEHWE MOMEKY/T
yrnesoaoB», «CTpoeHWe MOMEKYyn NunuaoB», «HYKNEenHOBble KUCNOTbI»,
«CTpoeHue Monekynbl AT®».

O6opyfoBaHMe: XMMYecKasa rnocysaa n 06opyaosaHue.

JlaGopaTopnas padora «O6HapyxeHVe 6e/IKOB C MOMOLLbI0 Ka4eCTBEHHbIX
peakLunin.

JlaGopaTopnasi  paGora  «lIccnefoBaHMe  HYK/EUHOBLIX  KWC/OT,
BbIENIEHHbIX U3 KNETOK Pa3/InyHbIX OPraHN3MoB».

Tema S. CTpoeHue u QyHKIMH KICTKH



Tunbl KNETOK: 3yKapuoTuyecKasd W npokapuotudeckas. CTPYKTYpHO-
(hyHKUMOHaNbHbIE 06pa30BaHNA KETKN.

CTpoeHue NpoKapuoTUYECKOW KneTKn. KnetouHas cTeHKa 6akTepuil 1 apxei.
OCO6EeHHOCTM CTPOEHUSA TeTepoTPOHOM W aBTOTPOQPHON NPOKAPUOTUHECKNX
KNeToK. MecTo 1 ponib NPOKapuoT B 6MOLIEHO3aX.

CTpoeHue 7 (hYHKLMOHMPOBaHME 3yKapMoTNYECKOM KNETKMN.
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpykTypa nnasmaTuyeckoin
MeMOpaHbl. TPaHCMOPT BELLECTB Yepe3 NnasMaTUyecKyto MembpaHy: MacCUBHbIN
(anddpysnsa, obneryéHHas anOQysns), akTUBHbIA (NEPBUYHBLIA U BTOPUYHBINA
aKTUBHbIN  TpaHcropT). [lonynpoHuuaeMocTb Memb6paHbl. PaboTa HaTpuid-
Ka/IneBOro Hacoca. dHAOLMTO3: MUHOUMTO3, (paroumTos. Ik3oumTto3. KnetouHas
cTeHKa. CTPyKTypa 1 PYHKLMM KNETOYHON CTEHKM pacTeHWiA, rpubos.

LinTonnasma. LinTo3onb. LinTockenet. [ABmkeHne umtonnasmbl. OpraHonpi
KneTkn. OfHoMemOpaHHble OpraHouabl KNeTKW: 3HAomnIa3MaThyeckas CceTb
(3MNC), annapaT onbAXu, NM30COMbI, UX CTPOEHME U yHKUUKU. B3aMMocBA3b
OAHOMeMOpPaHHbIX OpraHoMaoB KneTkn. CTpOeHWe rpaHynspHOro pPeTuKynyma.
Mexanusm nanpasnenus 6enxos ¢ II1C. CUHTE3 PacTBOPUMbIX GenkoB. CuHTe3
KNETOYHbIX  MeMbpaH. [nagkuii  (arpaHynsipHblil)  3HAONIA3MATUYECKMIA
peTukynym. CekpeTopHas (yHKUmMS annapata [onbfkun. Moougurayus benxkos 6
annapame [onvooxcu. Copmuposxka 6enxoe 6 annapame IonvOxcu. TpPaHCNOPT
BELLECTB B K/ETKE. Bakyonu pacTuTeNbHbIX KNeToK. KneTouHblil cok. Typrop.

MonyaBTOHOMHbIE ~ OpraHoMfbl  KMNETKW:  MUTOXOHAPWM,  NnacTufpl.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). CTpoeHne MU (DYHKUMU MUTOXOHAPWUA M nnactug. lMepBuYHble,
BTOPMYHbIE U CNOXHble  NaacTuibl  (DOTOCMHTE3NPYHOLUMX  3YKapuoT.
XnoponnacTbl, XPOMOMMACTbI, NEAKONAACTbI BbICLUMX PACTEHWNA.

Hememb6paHHble opraHomabl KneTkn CTpoeHne u yHKUMN HeMEMOPaHHbIX
opraHouaoBs KNEeTKMW. Pnéocombl. IIpomedsicymounvie Qunamenmeoi.
MukpounameHTbl.  Axmunosvie  muxkpoghunamenmol.  MblEYHbIE  KNETKMW.
Axmunosvie Komnonenmol HemvluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
UeHTp. CTpoeHMe W [BMXKEHWE >KTYTUKOB W pPecHUYeK. MUKpPOTPYyOOUKM
unTonnasmbl. LIeHTpuonb. benxu, accoyuuposannvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. MomopHule benxu.

Anpo. Obonoyka aapa, XPOMaTuH, Kapuronnasma, SApbILWKN, X CTPOEHUE U
yHKUUN. AfepHblil  6enKoBbIA  MaTpUKC. [poCTPaHCTBEHHOE PacmnooXeHue
XPOMOCOM B WHTepdasHOM sape. Oyxpomamun u 2emepoxpomamur. Benku
XpOMaTuHa — TWUCTOHbI. Jlunamuxa sdepuou o6Oonouku 6 mumose. Soepmbiii
mpaucnopm.



KneTouHble BKNtOUeHMA. CpaBHUTE/bHAA XapaKTepUCTUKA KNETOK 3yKapuoT
(pacTuUTENbHOW, XXUBOTHOM, FPUGHONA).

JdeMoHCcTpaMuA

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

Tabnuubl 1 cxembl: «CTpOeHWE 3YKapuUOTMYECKON KNeTKn», «CTpoeHue
XMBOTHOW  KNeTKn», «CTpOeHWe  pacTUTeNbHOW  K/eTKu»,  «CTpoeHue
MUTOXOHAPUU», «A0p0», «CTPOeHUe NPOKApPUOTUYECKOW KITETKIN».

O6opyfoBaHMe: CBETOBO MMWKPOCKOM, MMUKporpenaparbl PacTUTENbHbIX,
YXMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnasi pabora «l/I3yyeHMEe CTPOEHUA KNEeTOK  pPas/IMUHbIX
OpraH13mMoB».

IIpakTuyeckas padora «/13y4yeHne CBONCTB KNETOUHON MEMOPaHbI».

JlaGopaTopnasi padora «VIccnegoBaHve nnaasmonusa W gensasmonusa B
PacTUTENbHBIX KNeTKax».

IIpakTuuyeckas  padora  «/3yyeHne  [ABVMXKEHWA  LMTONMa3vMbl B
PacCTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCUmnnauma n UCCUMUNALNA — Be CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLECTB: aBTOTPO(HbLIA W reTepoOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. OHepreTuyeckoe obecrnevyeHne KeTKU: npespalleHe ATD B
06MeHHbIX npoueccax. PepMeHTaTMBHbIA XapakTep peakuuidi  KIEeTOYHOro
meTabonunama. PepmeHTbl, WX CTPOEHWE, CBOWNCTBA W MeXaHWU3M [JeilCTBUS.
KotepmeHTbl. OTAnYmsa hepmMeHTOB OT HEOPraHNUYeCKMX KaTasm3aTtopoB. benku-
aKTMBaTopbl N BGENKU-UHTMOUTOPbLI. 3aBMCUMOCTb CKOPOCTM (hepMEHTATUBHbIX
peakuuii OT pasinyHbIX PaKTOPOB.

[MepBUYHBIA CUHTE3 OpraHMYecKMxX BewecTB B K/eTke. (POTOCUHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
NUSMEHRMbL U NUSMEHMbl PEAKYUOHHO2O YeHmpda. Ponb XﬂOpOﬂﬂaCTOB B npou,ecce
(hoTocuHTe3a. CeetoBas 1 TeMHoBas (hasbl. @omoosixanue, Cs., C4. u CAM-munol
gomocunmesa. TPOAYKTMBHOCTb (hOTOCUHTE3A. BnnsHMe pasninyHbIX (akTopoB
Ha CKOPOCTb (JOTOCUHTEe3a. 3HaueHne (DOTOCMHTE3a.

XeMOCUHTeS. PasHoobpasue OpraHM3MOoB-XeMOCUHTETUKOB:
HUTpUMUMpYOLWMe 6akTepum, >Xenesobaktepuun, cepobakTepun, BOAOPOAHbIE
bakTepun. 3HaUYeHNe XeMOCUHTE3A.

AHaspo6Hble opraHmambl. Bugbl 6poxkeHus. MpoAyKTbl OGPOXeHUA K UX
NCMO/Mb30BaHNe YeNnoBEKOM. AHAa3p0OHbIE  MUKPOOPraHM3Mbl  KakK  OObBEKThI
OMOTEXHO/IOTMM 1 BO30YAUTENN BONE3HEN.



A3p0o6HbIe OpraHu3mbl. JTansl 3HepreTM4eckoro 0bMeHa.
MoAroToBMTENbHBIN 3Tan. [ MKONN3 — 6eCKMCNOPOAHOE pacLLEensieHNe rNoKOo3bI.

Brvonornyeckoe oKUCNeHNe, UK KNETOYHOE AblXaHue. Ponb MUTOXOHAPUIA B
npoveccax 6MoIOrMYecKoro oKMcneHuns. Limknuyeckme peakuun. OKUCIUTENIbHOE
(hocpopunupoBaHue. ODuepeus membdpannoeo epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwvr. TpeyMyLLECTBa aspOOHOIO MyTw
06MeHa BeLLIeCTB nepef aHaspobHbIM. OPGEKTUBHOCTb 3HEPTETUYECKOro 0O6MeHa.

JleMoHCTpanun

MopTpeTbl: K. Mpuctaun, K. A. Tumupsazes, C. H. BuHorpaackuii, B. A.
SHrenvrapar, M. Mutyenn, I'. A. 3aBap3vH.

Tabnuubl N cxembl: «POTOCUHTES», «IHEPreTUYECKUIA 0OMEH», «BUOCUHTE3
benka», «CTpoeHue hepMeHTa», « XeMOCUHTES.

O6opyoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHWe AN NPUrOTOB/IEHNA
MOCTOAHHbIX M BPEMEHHbIX MUKPOMpPenaparos.

JlaGopaTtopnass  paGora  «/I3ydeHMe  KaTa/MTMYECKOM  aKTMBHOCTM
(hepmeHTOB (Ha npumepe amuiasbl UK Katanasbl)».

JlaGopaTopHass pabora «l/I3ydyeHMe (hepPMEHTATMBHOIO pacLLenIeHns
nepokcunaa BOA0POAA B PACTUTE/IbHBIX U XKMBOTHbLIX KNeTKax».

JlaGopaTopnas padora «CpaBHeHVMe MpoueccoB (oTocMHTE3a W
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVe NPOLLECCOB OPOXEHUS U bIXaHUSA»,

Tema 7. HacsiencrBeHHasi uHGopMalnus U peajin3anus eé B KiIeTKe

Peakuun MaTtpuyHOro cuHTesa. MpuHUMN KOMMIEeMEeHTapHOCTU B peakuusax
MaTpUYHOro CUHTE3a. Peann3auus HacnefACTBEHHOW UH(OpMaumn. eHeTUYeCcKnii
KOA, ero CBOWCTBa. TpaHcKpunuusi — MaTpuuHbii cuHTes PHK. [MpuHumne
TPaHCKPUNLUMKX: KOMMNJIEMEHTAPHOCTb, aHTUMNapa/ieNlbHOCTb, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

TpaHcnauma n eé stanbl. YyacTtue TpaHcnopTHbIX PHK B GuocnHTese 6enka.
Ycnosuss 6uocuHTesa 6enka. KoguposaHue ammHOKMUCAOT. Ponb pubocom B
brocuHTE3E Genka.

Cospemennvie npedcmasienus o cmpoenuu 2enos. OpraHusalma reHoma y
NPOKapMoT N 3yKapuoT. Perynaumsa akTMBHOCTW TEHOB Y MpokapuoT. 'mnoTtesa
orepoHa (. XKakob, XK. MaHo0). Monexyiapuvie mexanuzmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynsyuu pabomol 2enos. Perynayms 06MeHHbIX
poueccoB B KneTke. KneTouHbli romeocTas.

Bupycbl — HekneTouHble POPMbI XKU3HU 1 06/MraTHble napasutbl. CTpoeHne
MPOCTLIX U C/IOXKHbIX BUPYCOB, PETPOBMPYCOB, 6aKTePNOGaroB. JKusnennvii yuki



JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHble 3a60neBaHMSA YeN0BEKa, XUBOTHbIX, pacTeHuid. CMAL, COVID-
19, coumanbHble M MeaULMHCKME NPO6GEMBI.

buoungopmamuxa: unmeepayus u anamuz o6onvuiux maccueos («bigdatay)
CMPYKMYPHBIX OUo02UuYecKux oantvlx. Hanomexuonoeuu 6 ouonocuu u meouyute.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoHCTpanun

MopTpeTbl: H. K. Konbuos, 4. . iBaHOBCKWIA.

Tabnuubl N cxeMbl: «brocnHTE3 6enKa», «eHeTUYECKnin Koa», «Bupychbl»,
«bakTepuogarmn».

IpakTHyeckas padora «Co3gaHNe MOAENN BUPYCa».

Tema 8. /KusHeHHbIH HUKJI KJIETKH

KneTouHbln UuKn, ero nepuogbl M perynaums. VHTepasa “ MUTO3.
OC06eHHOCTM NpOLLECCoB, MpOTeKalWwmUX B MHTepdase. oarotoBka KAeTkn K
aeneHnto.  TpecMHTETUYECKUA  (NOCTMUTOTUYECKMIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIIA) NEPUO/bl MHTePdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaums. MNpuHuunbl pennmkayumn OHK:
KOMMMIEMEHTAPHOCTb,  MOJIYKOHCEPBATMBHbLIA ~ CUHTE3,  aHTUMNapane/bHOCTb.
MexaHu3am pennnkaumm OHK. Xpomocombl. CTpoeHMe XpoOMOCOM. TesloMepbl U
Teflomepasa. XPOMOCOMHbIA Habop KMNeTKA — KapuoTun. OunaongHold ©
ranfiongHoli  Habopbl XPOMOCOM. [TOMOSIOTMYHbIE  XPOMOCOMbI.  [10/10Bble
XPOMOCOMBbI.

HeneHne knetkn — muto3. CTagMmM MUTO3a U MPOMCXOAALIME B HUX
npouecchbl. Tunbl MUTO3a. KapMoOKUHE3 N LUTOKNHE3. bruonornyeckoe sHayeHue
MNTO3a.

Perynauma MMUTOTUYECKOrO UMKNa Knetku. lMporpammupyemas KneToyHas
rmbens — anonTos.

KnetoyHoe A4p0, XPOMOCOMbI, (DYHKUMOHa/IbHAsA reHoMuKa. Mexanusmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemok. «lL{ugpposas
K1emKay — ouourgopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIIEMKU.

JemoHcTpanuu

Tabnuubl N CXembl: <«KU3HEHHbIA UMK KNETKMU», «Mutos», «CTpoeHume
XpoMocom», «Pennnkauma AHK».

O6opyaoBaHue: CBETOBOW MUKPOCKON, MUKponpenapaTbl: «MWUTO3 B K/eTKax
KOpeLLKa lyKa».

JlabopaTopnass  pabora  «l/I3ydyeHMe  XpoOMOCOM Ha  TrOTOBbIX
MUKponpenapaTax».



JlaGopaTopnas pa6ora «Hab/104eHe MMTO3a B KNeTKax KOHYMKa KopeLLKa
nyka (Ha rotoBbIX MUKpOMNpenaparax)».

Tema 9. Ctpoenne u yHKIUM OPraHU3MOB

buonoruyeckoe pasHoobpasue OpraHuM3MoB. O[LHOKNETOYUHbIe,
KO/IOHWasIbHble, MHOTOK/IETOUHbIE OpraHU3MbI.

OCOGEHHOCTM ~ CTPOEHMA N XKU3HELEeATeNIbHOCTU  OHOK/IETOUHbIX
opraHusmMoB. baktepuu, apxeu, OAHOKNETOYHble TPUObI, OAHOK/IETOYHbIE
BOAOPOCAN, Apyrne NPOTUCTbl. KONOHUaIbHbIE OPraHU3Mbl.

B3anmocBa3b 4YacTeld MHOMOKNETOYHOro opraHusma. TKaHW, opraHbl U
cucTembl opraHoB. OpraHusm Kak emHoe Lenoe. [F'omeocTas.

TKaHM pacTeHWid. Tunbl pacTUTeNbHbIX TKaHei: o06pa3oBaTesibHas,
MOKPOBHasA, NPOBOJfLLAA, OCHOBHasi, MexaHudeckas. OCOBEHHOCTU CTPOEHWS,
(hYHKLMIA 1 pacrofioXXeHUst TKaHel B opraHax pacTeHuM.

TKaHWN >XXMBOTHbIX WM 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvasnbHas,
COeAMHUTENbHASA, MblleYyHas, HepBHas. OCOGEHHOCTM CTPOEHUs, (YHKLMIA 1
pacnosioKeHns TKaHein B opraHax >XMBOTHbIX U Ye/oBeka.

OpraHbl. BeretatvBHble M reHEpaTUBHbIE OpraHbl PacTeHWii. OpraHbl ©
CUCTEMbI OPraHoB XMBOTHbIX 1 YenoBeka. PYHKLUN OpraHoB M CUCTEM OpPraHoB.

Onopa Tena opraHusamoB. Kapkac pacTteHuin. CKeneTbl OAHOKIETOYHbIX W
MHOIOKNETOYHbIX XXMBOTHbIX. Hapy>XXHbIA U BHYTPEHHWUIA cKeneT. CTpoeHue K
TUMNbI COeAMHEHNS KOCTENA.

[BmKeHne  opraHusmoB.  [BMXKeHME  OAHOK/IETOUHbLIX  OpPraHn3MOoB:
amEb0oMAHOE, XXIYTUKOBOE, PeCHUYHOe. [BVKEHWEe MHOTrOKNETOYHbLIX PacTEHWIA:
TPONMU3Mbl N HacTUW. [IBUXKEHMEe MHOTOK/IETOUHbLIX >XMBOTHLIX M YesloBeka:
MblLLeYHasa cuctema. Pedriekc. CkeneTHble MbIlLbI Y UX paboTa.

lNuTaHne opraHusmoB. [lornoweHne BoOAbl, YrAeKUCNoro rasa Wu
MUHepasibHbIX BELLeCTB pacTeHUAMW. NMnTaHWe >XMBOTHbLIX. BHYTPUNONOCTHOE ©
BHYTPUK/IETOUHOE MueBapeHne. MNuTaHne Mno3BOHOYHbLIX XWBOTHbIX. OTAenNbI
NULLLEeBapUTENLHOIO TpakTa. [lulleBapuTenbHble >Xenesbl. [ulieBapuTenbHas
CUCTEMa YeNoBeKa.

[blXaHne opraHn3moB. [bixaHne pacTeHuin. AbixaHne XUBOTHbIX. Anddysus
rasoB Yepe3 NoBepPXHOCTb KNeTKN. KOXHOE AbiXaHue. [bixaTenbHas NOBEPXHOCTb.
YKabepHoe 1 néroyHoe fbixaHue. [bixaHe MO3BOHOUHbIX XXMBOTHBIX 1 YeOBEKa.
3BONIOLMOHHOE  YCNOXKHEHME CTPOEHUA NIETKUX MO3BOHOYHbLIX KUBOTHbIX.
AbixaTenbHaa cuctema 4enoBeka. MexaHu3M BEHTUAALMUM NETKUX Y NTUL, U
MeKONMTaroWMX. Perynaumsa gbixaHus. Joixate/ibHble 00bEMBI.

TpaHCnopT BeLIEeCTB Y OpraHuW3mMoB. TpPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCcnopT BELWECTB Y >XUBOTHbIX. KpOBEHOCHas cuctemMa U €€ OpraHbl.



KpoBeHoCHad cucTema MO3BOHOYHLIX >KMBOTHLIX W Yenoseka. CepaLe,
KPOBEHOCHbIe CcOoCyfbl U KpoBb. Kpyrn KpoBoobpaiyeHus. 3OBOMOLMOHHBIE
YCNOXHEHNA CTPOEHUS KPOBEHOCHON CUCTEMbI MO3BOHOYHBIX XMBOTHbIX. PaboTa
cepaua n eé perynayms.

BbigeneHne y opraHu3moB. BblgeneHne y pacTteHuid. BblgeneHve y
XXMBOTHbIX. CoKpaTuTenbHble BakKyonu. OpraHbl BblgeneHns. PdunbTpaums,
CeKpeLmnsi 1 0bpaTHOe BcacbiBaHVE KakK MexaHu3Mbl paboTbl OPraHoB BblAeNeHWS.
CB#A3b NMOMOCTA Tesia C KPOBEHOCHOW W BbIAeNNTE/NIbHON cUcTeMaMu. BbigeneHue y
MO3BOHOYHBIX >XMBOTHbIX W YesoBeka. Moykn. CTpoeHne n (PYHKLMOHMPOBaHNE
He(poHa. Obpa3oBaHKe MOYM Y Ye/loBeKa.

3awuTa y opraHusmoB. 3awimMta Yy OAHOK/NIEeTOYHbIX opraHu3moB. Cnopbl
GakTepuid U UUCTbl MNPOCTEMWMX. 3almTa Yy MHOFOK/IETOUHbIX PacTeHWi.
KyTunkyna. CpeficTBa NacCMBHOM N XMMUYECKOW 3amnTbl. PUTOHUMADI.

3alwmnTta 'y MHOFOKIETOYHbIX XWUBOTHbIX. [MOKPOBbI M WX MNPOU3BOAHbIE.
3awmta opraHmama ot 60ne3Heil. VIMMyHHas cucteMa 4venoBeka. KneTouHbid u
rYMOpPa/ibHbIA UMMYHUTET. BPOXXAEHHbLIA M NPUOBPETEHHBIN  CNEeLUpPUUECKIia
NMMYHUTET. Teopus KNoHa/ibHO-CeNneKTUBHOro ummyHuteta (M. dpnamx, ®. M.
BepHeT, C. ToHerasa). BocnanutenbHble 0TBETbI OPraHN3MOoB. Po/ib BPOXAEHHOTO
NMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHWIA.

PasgpaXmmocTb W perynaumsa y  OpraHusMoB.  Pa3fpakMmocTb Yy
OJHOK/NETOYHbIX OpraHnsMoB. Takcucbl. Pasgpaxumoctb W perynauua y
pacTeHuiA. POCTOBbIE BELLLECTBA U UX 3HAYEHME.

HepBHasa cuctema u perieKTOpHas Perynsauma y >XMBOTHbIX. HepBHas
cucTema n eé oTgesNbl. IBONOLUMOHHOE YCNOXHEHWE CTPOEHNS HEPBHON CUCTEMbI
Y XWBOTHbIX. OTAefbl FO/I0OBHOMO MO3ra MO3BOHOYHbLIX XWMBOTHbIX. Pediiekc u
pehnekTopHas ayra. besycnoBHble 1 YCNOBHbIE pediieKchl.

["ymopasnibHasa perynauma 1 3HAOKPMHHAA CUCTEMA XKMBOTHLIX U YesoBeka.
XKenesbl 3HAOKPUHHOM CUCTEMbI WM WX TOPMOHbI. [leCTBME TOPMOHOB.
B3aumoCBA3b HepBHOW W 3HAOKPUHHOW cucTeM. [mnoTanamo-runogusapHas
cucTema.

JemoHcTpanuu

MNopTtpeT: L. I. MaBnos.

Tabnmubl 1 cxembl: «OfHOK/ETOYHbIE BOLOPOC/AN», «MHOIOK/IETOUHbIE
Bogopocnu», «bakTepum», «lpocTeiiwne», «OpraHbl LBETKOBbLIX PaCTEHWNIA»,
«CUCTeMbl  OPraHoOB  MO3BOHOYHbIX XWBOTHbIX», «BHYTpEHHee CTpoeHune
HaCeKOMbIX», «TKaHW pacTeHuU», «KopHeBble CUCTEMbI», «CTpoeHWe CcTebns»,
«CTpOeHne NNCTOBON MNACTUHKM», «TKaHW >XXMBOTHbIX», «CKeNeT YenoBeKa,
«luweBaputenbHaa cuctema», «KpoBeHOCHas cuctema», «[bixaTe/nibHas



cucTema», «HepBHas cucTema», «Koxa», «MblLeYyHas cucTema»,
«BblgenntensHad cuctema», «3HAOKPUMHHAA cuctemMa», «CTpOeHMe MbIWUbI»,
«IMMyHUTET»,  «KMLEYHOMNONOCTHbIe»,  «CxemMa  MUTaHWA  PacTEHWI»,
«KpOBEHOCHbIE  CUCTEMbI  MO3BOHOYHBLIX JKMBOTHbLIX», «CTpOeHWe ruapbi»,
«CTpoeHne nnaHapum», «BHYTpPeHHee CTPOeHWe [0XKAEBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NArywWKW»,  «HepBHad  cucTema
npecMmblkawolWmxea»,  «HepBHaa  cuctemMa  NTUU», «HepBHaa  cucTema
MJIEKOMUTAIOLLMX», «HepBHaa cuctema YenoBeka», «Pediekcs.

O6opyaoBaHMe: CBETOBO MMKPOCKOM, MUKponpenapaTbl O4HOKNETOYHbIX
OpraHM3moB, MUKponpenapaTbl TKaHeW, PakoBWHbI MOJIIFOCKOB, KOJIEKLMN
HaCeKOMbIX, WIIOKOXMX, XXMBble 3K3eMMNIApbl KOMHATHbLIX pacTeHWid, repbapum
pacTeHWid pas3HblX OTAEeN0B, BMaXKHbIE MNpenapatbl XXUBOTHbLIX, CKeNeThl
MO3BOHOYHbIX, KOMNEKUMA 6EeCMO3BOHOUHBIX XMBOTHbLIX, CKENeT 4esioBeka,
0bopyaoBaHMe Ans 4eMOHCTPaLMKN MOYBEHHOMO M BO3AYLLIHOMO NMUTaHWSA PacTeHUA,
pacLLenieHns Kpaxmana u 6enKoB Mof AeicTBMEM (hepMeHTOB, 060pyA0BaHMe Ans
[AEMOHCTPaLUM ONbITOB MO NU3MEPEHUIO XMU3HEHHON EMKOCTU NErKUX, MexaHu3Ma
AbIXaTelbHbIX ABVMXEHWI, MOAENN FO/I0BHOr0 Mo3ra pas/IMyHbIX XXMBOTHbIX.

JlaGoparopnas padora «/13yyeHne TKaHel pacTeHUN»,

JlaGopaTopHnas padora «/13y4yeHne TKaHen XXMBOTHbIX».

JlaGopaTopHnasi padora «l/13yyeHne opraHoB LBETKOBOI0 PacTeHNs».

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

dopMbl pasMHOXEHMST OpraHM3mMoB: Gecnosioe (BK/KOYasi BeretatMBHOE) U
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWE,  CropY/ALMS,
(hparmeHTauus, KIOHMPOBaHME.

MonoBoe pasmHOXeHWe. [MonoBble KNETKW, unm rametbl. Melio3. Ctagum
melio3a. MoBefeHNe XpOMOCOM B Meio3e. KpoccuHroeep. bMonornyeckunin cMbicn
Melio3a M NOMoBOro npouecca. Meio3 U ero Mecto B XXU3HEHHOM LMKNe
OpraHuM3MoB.

lNpensapoabilleBoe pa3BuTne. FaMeToreHes y XXMBOTHbLIX. [1010BbIe Xenesbl.
O6pa3zoBaHue 1 pa3BUTKE MOMOBbIX KNETOK. CriepmaroreHes 1 ooreHes. CTpoeHve
MOMIOBbIX KNETOK.

OnnogoTBOpeHMe U 3MOPUOHANIbHOE Pa3BUTUE KMBOTHLIX. Cnocoobl
ONI040TBOPEHUSA: Hapy>XXHOe, BHYTPeHHee. [1apTeHoreHes.

NHamBMAayanbHOe pa3BuUTHE OpraHnN3MoB (OHTOreHe3). AMOPMONOrna — HayKa
0 Pa3BUTUM OPraHMU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u mooenu mopghocenesa. CTtagun 3mbpuoreHesa
XXMBOTHbIX (Ha npumepe  fArywkun).  OpobneHuve. Tunbl  Apo6/eHMS.
Jemepmunuposannoe u HedepmuHuposantwoe Opobaenue. bnacmyna, munwl



oaracmyn. OCOBEHHOCTU [APO6MEHMS MNEKOMUTAIOLWMX. 3apoAblLLeBble JINCTKM
(racTpynsaums). 3aknagka opraHoB 1 TKaHel 13 3apofblLIeBbIX IMCTKOB. B3avMHoe
BNMSHME 4YacTeill pasBMBaroLlerocs 3apofpia (3MO6puoHanibHas WHAYKLNS).
3aknagka nnaHa CTPOEHWS >KMBOTHOMO KakK  pesy/nbTar  MepapXuyeckux
B3aMMOJENCTBMIA TeHOB. BrvaHMe Ha 3MOpMOHa/IbHOE pPasBUTME Pas3/IMUHbIX
(haKTOPOB OKPY>KatoLLIEW Cpefb!.

POCT ¥ pa3BuTUE >XMBOTHbIX. [OCTaMOpUOHaNbHbIA Nepuog. lMpsMoe U
Henpamoe pas3BuTMe. Pa3BuUTMe C MeTamopdpo3oM Yy 6eCrno3BOHOYHBLIX WU
MO3BOHOYHBIX XMBOTHbIX. BWOMOrMyeckoe 3HayeHMe MpPAMOro M HenpsMoro
pasBuUTUSA, UX pacrnpocTpaHeHWe B Npupoge. Tunbl pocTa >XMBOTHbIX. PaKTOPBbI
Perynsaumm pocra XX1UBOTHbIX U Yyenoseka. CTaaum nocTaMbproHaIbHOTO Pa3BUTUA
Y XXMBOTHbIX 1 YenoBeka. [Nepuofbl OHTOreHe3a yenoBeka. CTapeHue 1 CMepPTb Kak
61o1IorMyecKme NpPoLeccsl.

PasmMHOXeHVe W pas3BuUTME pacTeHuid. ameTodmT M crnopouTt. Meino3 B
YKU3HEHHOM UMKNe pacTeHW. O6pa3oBaHMe CMOp B MpoLecce Melo3a.
[ameTOreHes y pacTeHud. ONNOAOTBOPEHME W pa3BUTME  PaCTUTESIbHbIX
OpraHn3moB. [1BOiHOe OMnJIo40TBOPEHME Y LIBETKOBbLIX pacTeHuin. Obpa3oBaHue U
pasBUTME CEMEHU.

MexaHn3Mbl Perynsuum OHTOreHes3a y pacTeHN U XXMBOTHBIX.

JleMoHCTpauumn

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

Tabnmubl M CxeMmbl: «BeretatvBHOE pPasMHOXEHWe», «Turnbl 6ecnosnoro
pasMHOXeHUA», «PasMHOXeHMe XnamuaomoHadbl», «Pa3MHOXEHWe 3BI/IeHbI»,
«Pa3MHOXeHMe ruapbl», «Meios», «XpoMOCOMbI», «I"ameToreHes», «CTpoeHue
AALEKNETKN 1 cnepMaTo3omaa», «OCHOBHblE CTaauMM OHTOreHesa», «[llpsmoe u
HEMpPAMOe pasBUTMe», «Pa3BUTMEe MaNCKOro >yka», «Pa3BuUTue capaHuun»,
«Pa3Butne narywkn», «[BorHOe OnoA0TBOPEHME Y LBETKOBbIX PAaCTEHWUI»,
«CTpoeHne cemMsH OAHOAOMbHbLIX WU ABYAONbHbLIX PacTeHUn», «KN3HEHHbIA LKII
MOPCKOM  KanycTbl», <« KWU3HEHHbIA  UUKN  MXa», «KWU3HEHHbIA  LMKN
NanopoTHUKa», «XKNU3HEHHbIN LMK/ COCHbI».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTbl AWLEKNETOK U
crnepmaTo3onaoB, Mofenb «LIMKn pa3BuTus NAryLwKms.

JlaGopaTopnasi padora «l/I3yyeHne CTPOEHMA MOMOBbLIX KNETOK Ha FOTOBbIX
MUKponpenapaTax».

IIpakTuueckasn padora «BbiBNEHME MPU3HAKOB CXOACTBA 3apOAbILLE
MO3BOHOYHbBIX XXMBOTHbIX».

JlaGopaTtopnas pabdora «CTpPOEHME OPraHoB pPa3MHOXEHUA BbICLLIMX
pacTeHNn».



Tema 11. I'eneruka — HayKa 0 HaCJCeACTBCHHOCTH U HUIMCECHYUBOCTH
OpPraHu3smMoB

VcTtopna CTaHOBNEHWS W pPa3BUTUA TeHeTUKM KakK Hayku. Pabotbl I
MeHgena, I'. e dpusa, T. MopraHa. Posib 0Te4yeCTBEHHbIX YYEHLIX B PasBUTUU
reHetukn. Pabotbl H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. 4.
KapneueHko, HO. A. dunnnyeHko, H. B. TuModeeBa-PecoBCKOro.

OCHOBHbIe TeHeTUYeCcKne NOHATUA U CUMBOJIbI. [TOMOMOrMYHbIE XPOMOCOMBI,
a/iNeNbHble TeHbl, anbTePHATUBHbIE MPU3HAKK, AOMUHAHTHbLIA N PeLEeCCUBHBbIN
MPU3HaK, roMo3nroTa, reTepo3nroTa, YACTas IMHUA, TMOPUAbI, FeHOTUM, (PEHOTKN.
OCHOBHble ~ METOAbl  TFEHETUKWU:  TMOPUAONOTMYECKNA,  LIMTONOMMYECKMA,
MOJIEKY/IAPHO-T€HETUYECKMA.

JleMoHCTpanumn

MopTpetbl: . MeHpgens, I'. ae ®pus, T. MopraHd, H. K. Konbros, H. W.
Basunos, A. H. benosepckuin, I'. . KapneueHko, FO. A. ®unmnyeHko, H. B.
TumodheeB-PeCoOBCKMA.

Tabnuubl 1 cxeMbl: «MeTofbl FeHETUKM», «CXeMbl CKPeLLMBaHNSA.

JlaGopaTopHass padora «[po3ouia  KaK OObEKT  TreHeTUYEeCKMX
nccnefoBaHun.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

MoHornépuaHoe ckpewmsaHue. [lepBblii  3akKOH MeHaens —  3akKoH
efIMHO00Opasns rmépuaos NepBoro NoKoseHns. MpaBnio JOMUHMPOBaHMSA. BTopol
3aKOH MeHaens — 3aKOH pacluensieHns npusHakoB. LIMTonornyeckme OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. M'MnoTesa YACTOThbI ramer.

AHanusupytollee ckpelimBaHmne. MpPoOMeXYTOUHbIN XapaKTep Hac/iefoBaHWs.
PacLuenneHme npu3HakoB Npy HeNnosiHOM 4OMUHUPOBaHUN.

AnrnbpuaHoe ckpewmBaHme. TpeTuid 3akoH MeHaenst — 3aKOH He3aBUCKMMOr0
HacnefoBaHUA  NMPU3HaKOB. LinTonornyeckne  OCHOBbI  AUTMOPUAHOIO
CKpeLLMBaHMS.

CuenneHHoe HacnefoBaHue npu3HakoB. Pabotbl T. MopraHa. CuenneHHoe
HacnefoBaHWE reHOB, HapyLleHWE CUENIeHua Mexay reHamu. XpoMOCOMHas
TEOPWNSA HaCNeACTBEHHOCTN.

"eHeTVKa nona. XpOMOCOMHbIN MeXaHn3m orpegeneHns nona. AyTocombl 1
MO/I0Bble XPOMOCOMbI. [TOMOraMeTHbI 1 reteporaMeTHblil Non. eHeTUyeckas
CTPYKTYypa NosoBbIX XpOMOCOM. HacneaoBaHne Npu3HaKoB, CLUEMMNEHHbIX C NOJIOM.

["[eHOTMN KaK LieNIocTHaa cuctema. MNienoTponms — MHOXeCTBEHHOE [eNCTBYe
reHa. MHOXeCTBEHHbIA annenusM. B3avMofeinctsue HeansieflbHbIX  FEHOB.
KomnnemeHTapHOCTb. Anuctas. Nonnmepus.



CeHETUYECKMUI KOHTPO/Ib PasBUTUSA PaCTEHMUIA, XXMBOTHLIX M YesioBeka, a
TaKxKe (U3NOIONMYECKNX MPOLECCOB, MOBEAEHUA W KOTHWUTUBHBLIX (YHKUWNA.
["eHeTUYeCKMe MeXaHM3Mbl CUMOMOreHes3a, MexaHU3Mbl B3aUMOAENCTBUA «XO03AWH
— napasnT» K «X039MH — MUKPOOMOM». [eHeTUYEecKMe acnekTbl KOHTPONS W
N3MeHeHWs1 HacNeACTBEHHON MH(OPMAaLMN B MOKONIEHNAX KETOK 1 OpraHu3MOB.

JleMoHCTpanun

MopTpeTsbl: I'. MeHaens, T. MopraH.

Tabnmupl 1 cxembl: «[epBbli N BTOPOW 3aKOHbI MeHaensa», «TpeTuii 3aKoH
MeHzens», «AHau3npyloLlee CKpewuBaHue», «HemnonHoe [OMUHMPOBaHUEY,
«ClenneHHoe HacnefoBaHVe MNPU3HAKOB Y [Ap030gunsbl», «leHeTuka nona,
«Kaprotn 4yenoseka», «Kapuotun  apo3ogmnbl», «Kapuotmn  ATULbI»,
«MHOXECTBEHHbI annenn3m», «B3anmoaencTeme reHoB.

O6opygoBaHve: Mofenb AN AEMOHCTpauMM  3aKOHOB  efMHO06pa3us
rmopnaoB MepBOoro rMOKOMEHWA W paclUenieHus Npu3HaKkoB, MOAeNb [Ans
[EMOHCTpaUMN 3aKOHa He3aBUCMMOrO HacnefoBaHUSA MPWU3HAKOB, MOAenb ANd
[AEMOHCTpaUun CLEneHHoro Hac/nefoBaHWs MPU3HAKOB, CBETOBOW MWKPOCKOI,
MUKponpenapaTt: «po3otmnax.

IIpakTuyeckass padora «/I3yyeHMe pe3ynbTatoB  MOHOMMOGPUAHOIO
CKpeLLMBaHuA Y 4pO30UNbI».

IpakTHyeckass  padora  «/I3yyeHne  pe3ynbTatoB  AUTMOPUAHOIO
CKpeLLMBaHuA Y 4PO30UNbI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3anmogeincTeme reHotuna v cpegbl nNpu  (hopMMpoBaHUK  (heHoTUNa.
I3MeHUYMBOCTbL NpU3HaKoB. KaueCTBeHHbIE M KOMMYECTBEHHbIE MpU3Haku. Buapl
N3MEHYMBOCTW: HEHACNeACTBEHHas N HacNeCTBEHHas.

MogungpukaumoHHas M3MeHUMBOCTb.  Ponb  cpedbl B (hOPMUPOBAHUM
MOANMPUKALMOHHON N3MEHYMBOCTW. Hopma peakummn npusHaka. BapuaumoHHbIR
psg v BapuaumoHHas Kpueasi (B. WMoraHHceH). CsoilcTBa MOAMMPUKALMOHHON
N3MEHYMBOCTH.

"eHOTMNMYeCKas M3MeHUMBOCTb. CBOCTBA FEHOTUMNYECKON N3MEHUNBOCTM.
Buabl reHOTUNMYECKOI M3MEHYMBOCTU: KOMOUHATUBHASsA, MyTaLMOHHas.

Kom6uHaTuBHas M3MeHUMBOCTb. Melio3 M MOM0BOM MNPOLIECC — OCHOBA
KOMOWHATUBHOW N3MEHYMBOCTU. PONIb KOMOUHATUBHOW N3MEHYMBOCTY B CO34aHUN
reHeTMYecKoro pasHoobpasns B npeaeniax 04HOro BMAa.

MyTaunMoHHass WM3MeHYMBOCTb. Bupbl MyTauuid: reHHble, XPOMOCOMHbIE,
reHoMHble. CMOHTaHHble U WHAYUMPOBAHHble  MyTauuu. ApepHble W©
unTonnasmatnyeckne mytaummn. ComaTUyeckue 1 NnosoBble MyTauun. MpuyrHbI
BO3HWKHOBEHUA  MyTauuin. MyTareHbl W WX BAUSAHWE Ha  OPraHn3Mbl.



3aKOHOMEepHOCTU MYTALMOHHOIo npouecca. 3akKOH TOMOJIOTUYECKUX pPALOB B
HacneacTBeHHON mMameHumBocTn (H./. BaBunoB). BHesiepHas M3MEHUMBOCTbL U
HacneaCcTBEHHOCTD.

Dnucenemuxa u INUSEHOMUKA, pPOJIb INUCEHEeMUYEeCKUX gbaKmopoe 6
HACIe008aHUU U USMEHYUBOCINU d)eﬁomunuuecmtx NPpU3HAKOB Y OP2AHU3MOS.

JleMoHCTpanun

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

Tabnmupl ¥ cxembl:  «Bugbl  M3MeHUMBOCTU», «MoaudrKaLmMoHHas
N3MEHUYMBOCTb, «KombunHaTnBHas N3MEHUYNBOCTb, «Meino3s»,
«OnnogoTBopeHne», «I"eHeTUUeCKNe 3a60M1eBaHNS YesloBeKa», «Brabl MyTaLnid».

O6opyaoBaHue: »uBble 1 repbapHble 3K3eMNIAPbl KOMHATHbLIX PacTeHWiA,
PUCYHKW (poTorpaduim) XX1BOTHbIX C PasIMYHbIMU BUAAMW N3MEHYMBOCTW.

JlabopaTopHas padora «WccnepgoBaHme 3aKOHOMEPHOCTEM
MOANMPUKALMOHHON  M3MeHUMBOCTWU. [1OCTpOeHMEe BapuaLMOHHOIO psga W
BapMaLMOHHON KPUBOA».

IIpakTnyeckas padora «MyTaumm y pgpo3odunbl  (Ha  rOTOBbIX
MUKpOonpenapaTax)».

Tema 14. I'eHeTnKa YesIOBEKA

KapvoTtun yenoseka. MexXayHapoaHaa nporpaMma uccnefoBaHuA reHoma
yenoseka. MeToabl  M3YYEHWA  TEHETUKM  YesloBeKa:  reHeasiorMyeckuiu,
GNN3HELLOBbIN, LMTOreHeTUYECKNIA, NoNyNALMOHHO-CTaTUCTUYECKUIA,
MOEKYNAPHO-TeHETUYECKMIA. CoBpeMeHHoe onpejeneHune reHoTuna:
NONHOTEHOMHOE CeKBEHMPOBaHWe, FeHOTUNNPOBaHWe, B TOM YUC/e C NMOMOLLLIO
MLIP-aHann3a. HacneacTBeHHble 3a60/1eBaHNA YenioBeKa. ['eHHble 1 XPOMOCOMHbIe
bonesHn 4enoseka. bBonesHn ¢ HacneACTBEHHOW MNpeapacnoOXeHHOCTbIO.
3HauyeHne MeAULMHCKON reHeTUKN B NPefoTBPaleHnn N NeYeHUN TeHETUYECKUX
3aboneBaHni Yyenoeka. MeaMKO-reHeTu4eckoe KOHCYynbTUpoBaHue. CTBOMOBbIE
KNeTKW. TTOHATME «TeHEeTUYECKOro rpysa». ATUYeCKMe acreKTbl UCC/ef0oBaHNIA B
061acTu peflakTpoBaHNA reHOMa 1 CTBOJIOBbIX K/1ETOK.

CeHeTMYeCcKe (aKTOpbl MOBbILEHHOW YYBCTBMTENbHOCTM YesloBeEKa K
(h13nMYECKOMY N XMMUYECKOMY 3arpsisBHEHUIO OKpYyXKatoLlel cpefbl. eHeTnYeckas
NpeapacnooXKeHHOCTL YeloBeKa K NaTo/Iornam.

JleMoHCTpanun

Tabnuubl 1 cxembl: «Kapnotun yenoBeka», «MeTodbl NU3YyUYeHUA TeHETUKU
yenoBekay, «I"eHeTnYecKne 3a60/1eBaHNA Ye/I0BEKaY.

IIpakTuuyeckasn padora «CocTaB/eHVe U aHaIN3 POLOC/IOBHOM».

Tema 15. Cenekuusi OpraHu3MoB



JomecTnkauma u cenekumsa. 3apoXxaeHuWe Ccenekunmm u  [JOMecTUKaLuMK.
YuyeHne H. . BasunoBa 0 LleHTpax MPOUCXOXAEHNA W MHOroobpasus
KY/IbTYPHbIX pacTeHuil. Pofib CenekumMn B CO34aHWM COPTOB PacTeHWd U MOPOf,
XMBOTHbIX. CopT, nopofa, WTamMM. 3aKOH T[OMOJIOTUYECKUX PALOB B
HacneACcTBeHHON M3MeHumBocTM H. . BaBwuiioBa, ero 3HavyeHue [Ans
Ce/IeKLMOHHOW pPaboThl.

MeTofbl CeNeKkUMOHHOM paboTbl. VICKYCCTBEHHbIA OTOOP: MacCoBbIA U
NHANBUAYa/TbHBIN. JTansl KOMOWHALMOHHOW  CeNeKuuu. cnbiTaHne
npoussoguTeneir no notomctsy. OTOGOP MO TFeHOTUNY C MOMOLLBHO OLIEHKM
(heHOTMMa NOTOMCTBA 1 OTOOP MO reHOTUMY C NOMOLLbLO aHanm3a JHK.

VICKYCCTBEHHbIA ~ MyTareHe3 Kak  MeTOZ  CeNeKUMOHHOW  paboThl.
PagnaumoHHbIN M XUMUYECKMIA MyTareHe3 Kak MCTOYHUK MyTauuii Yy KybTYPHbIX
(hopM opraHusmoB. Wcnosb3oBaHWe TEHOMHOrO pefakTUpPOBaHWA W METOLOB
PeKOMOMHaHTHbLIX AHK A1 nonyyeHns MCXOAHOTO MaTepuana ans cenekuum.

MonyyeHwne NnoAnnIouA0B. BHyTpuBMa0Bas rmépunamsaums.
BAM3KOPOACTBEHHOE  CKpeluvBaHMe, WM MHOpUAWMHT.  HepoacTeBeHHOe
CKpewnBaHve, wnM aytopuauHr. FeTeposnc u ero npuyunHbl. Mcnonb3oBaHue
reteposuca B cenekumn. OTpanéHHas rmopuamsaums. NpeogoneHne 6ecrnnogus
MEeXBWA0BbIX TMOpMA0B. [OCTUXEHNS CENeKUMM PaCTEHUI U XXMUBOTHBIX. «3enénas
PEBOIOYUA).

CoxpaHeHne N n3yyeHne reHeTUYECKUX PecypcoB Ky/bTYPHbIX pPacTeHWUA v
UX  OUKUX — poauyei  Ons CO3[4aHWA  HOBbIX  COPTOB WM TMOPWOB
CENbCKOXO3ANCTBEHHbIX  KYNbTYP.  HM3yuenue, coxpamenue u  ynpasieHue
ceHemu4decKkumu pecypcamu CEeNbCKOXO3AUCMBECHHbIX U NPOMDBICIIOBBIX IHCUBONIHLLX
8 YENAX YAYHUUEHUA Cyuecmeeyroux u CO30aHUsI HOBbIX I’lOpOO, JUHUL U Kpoccoes, 6
mom uucie ¢ NnpumeHerHuem CO6peMEeHHblX Memooos HAY4HbIX uccxzedoeanud,
nepeoosuvlx uoell U NepCnekKmu8HbLX MexHON0UlL.

JdemoHcTpanuu

MopTpetbl: H. L. Basunos, V. B. MuuypuH, I'. O. KapneuyeHko, I1. TI.
NykbaHeHkKo, b. J1. Actaypos, H. bopnoyr, 4. K. benses.

Tabnuubl N cxembl: «LIeHTPbI MPOVCXOXAEHNA 1 MHOT000pa3ns KybTYPHbIX
pacTeHWUii», «3aKOH FOMOIOrMYECKUX PAA0B B HAc/MeACTBEHHON NU3MEHUYMBOCTU,
«MeTogpl cenekunmn», «OThanéHHas ruopuamsauns», «MyTtareHes».

JlaGopaTopnas padora «/13yyeHne COPTOB Ky/bTYPHbIX pPacTeHWA 1 NOpPoj,
AOMALLHNX XXUBOTHbIX».

JlaGopaTopuas padora «/13y4yeHne MeToL0B CEeNEKLNN PaCTEHNIA».

IpakTuueckas padora «[1pVBMBKA PACTEHU».



Okckypeust «OCHOBHblE MeTOAbl M AOCTVDKEHWUA CeNeKuMM pacTeHnin U
YXMBOTHbIX (Ha CeNleKLMOHHYHO CTaHLMI0, N1eMeHHYH0 hepmy,
COPTOMCNbITaTe/IbHbIA  Y4acTOK, B TeMIMYHOE XO3AWCTBO, B /1abopaToputo
arpoyHVBEPCUTETA UM HAYHHOIO LiEeHTPa)».

Tema 16. BuoTexHo/10rusl M CHHTEeTHYECKAsI O0MOJIOTHsI

OO6beKTbl, MCMOMb3yeMble B OMOTEXHOMOMMKU, — K/IETOYHbIE N TKaHeBble
Ky/NbTYypbl, MUKPOOPraHn3mbl, MX  XapaKTepucTuka. TpagnumoHHas
OuoTexHonorus:  xneboneyeHune, MOMyYeHWE  KUCIOMOMOYHBLIX  MPOAYKTOB,
BUHOAeNne. MUKpPOOMONOrnNYecknin  cmHTe3. OOBEKTbI  MUKPOOMONOrMYECKMX
TexXHOMorui. NMponsBoacTBO 6e/1ka, aMUHOKUC/IOT 1 BUTAMUHOB.

Co3faHve TEXHOOMMIA N MHCTPYMEHTOB Lie/leHanpaB/ieHHOro U3MeHeHUs 1
KOHCTPYMPOBaHWUSA reHOMOB C Lie/IbF0 MOyYeHUst OPraHn3mMOB N X KOMMOHEHTOB,
CoAepXXalymx He BCTpeyaroLLMecs B Npupoe OMOCUHTETUYECKME MYTH.

KneTouHas mHXeHepus. MeToabl Ky/nbTypbl KMETOK U TKaHein pacTeHuid u
XMBOTHbIX. KpunobaHkn. Comartuuyeckad rnbpuamsaums un  comaTUyecKuia
ambpuoreHes. Mcnosb3oBaHvWe ranjongoB B CenekuMu pacTeHuil. Ilomyuenue
MOHOKJIOHANbHBIX aumumen. Hcnonv3o6anue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKYCCTBEHHOE OM/IOA0TBOPEHNE. PeKOHCTPYKLUUSA
ANLEKNETOK M KIOHUPOBaHME XXUBOTHbIX. MeTof TpaHCnaHTauumn saep KAeTok.
Texnonocuu 03()0p06ﬂeHu}Z, KyJ1omusupoearnusl u MUKPOKIIORAJIbHO20
PASMHONCEHUA CeNbCKOXO3AUCMBEHHbIX Kyjlbmyp.

XpOMOCOMHasA M TeHHas WHXeHepusi. VICKYCCTBEHHbIN CUHTE3 reHa MW
KOHCTpyupoBaHue pekoMOuHaHTHbIX AHK. Cosdanue mpanceennvix opeanusmos.
[OCTVXXeHnss 1 NepCrneKkTUBbl  XPOMOCOMHOW M TEHHOW  UHXXEHepUW.
SKONOrnyecKre 1 aTyeckre NPo6/1emMbl FTeHHON MHXXEHEPUN.

MeauumHcKne 6uotexHonorum. NMoctreHoMHasa uudgposas meguumHa. MLP-
AnarHoctTuka. MeTabo/lOMHbIA  aHasn3, TeHOLEHTPUYECKUIA aHann3 npoTeoma
yenoBeka /19 OLEHKW COCTOSHWA ero 340poBbs. VICNONb30BaHWE CTBOJOBbIX
Knetok. TapreTHaa Tepanusa paka. 3D-6uovHXeHepusa [4ns  paspaboTku
(hyHAAMEHTa/IbHbIX OCHOB MEAMUMHCKMUX TEXHONIOMMIA, CO3AaHUs KOMIMIEKCHbIX
TKaHei COYeTaHMeM TEXHONOMNA TPEXMEPHOr0 GUONPUHTUHIA U CKaddonamHra
AN151 peLLeHns 3aaay NepcoHaIn3npPoBaHHON MeANLMHBI.

Co3faHne BEKTOPHbIX BaKUMH C UeNbio 06ecreyeHns KOMOWHUPOBAHHOM
3aWwmTbl OT BO36yauTenein OPBW, ycTaHOBNEHWE MOMEKYNAPHLIX MeXaHW3MOB
(hyHKUnoHMpoBaHna PHK-cogepykalimx BUPYCOB, Bbi3blBAKOLWMX OCOO60 OMacHbIe
3ab60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JleMoHCTpanun



Tabnuubl N cxembl: «cnonb3oBaHe MUKPOOPraHW3MOB B MPOMbILL/IEHHOM
Npou3BOACTBE», «KNeToUHasA UHXEHepUA», «I"eHHasa HXXEHepUsa».

JlaGopaTopnasi padora «l/13yyeHne 06bEKTOB OUOTEXHOMOMNN».,

IpakTueckasi padora «[101yyeHNe MOTOYHOKUC/ILIX MPOAYKTOB».

Okckypeust  «BUOTEXHONMOIMA — BaXKHeWLWas nNpou3BOAMTeNbHAsA cuna
COBPEMEHHOCTM (Ha BUOTEXHOMOTMYECKOE NMPOU3BOLACTBO).

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIIHMOHHBIX MNMPEACTABJICHUN B
oumoJiorumn

JBOMOUNOHHAA Teopua Y. [lapBuHa. [1pefnocCbiNikM  BO3HUKHOBEHUS
AapBMHU3Ma. XKM3Hb N Hay4YHas fesTeNlbHoCTb Y. [apBuHa.

[BmxyLme cunbl 3BoNOLUN BUAOB No Y. [apsBuHy (BbiCOKas MHTEHCMBHOCTb
Pa3MHOXEHUS  OpraHW3MOB, HACMeACTBEHHas W3MeHYMBOCTb, 6Gopbba 3a
CYLLIECTBOBAHWE, eCTECTBEHHbIN 1 UCKYCCTBEHHbI 0TOOP).

OdopmneHne cuHTeTMYecKo Teopumn 3ssonoumn (CT3I). HeitpanbHas
Teopua  3sonmoumn.  COBpeMeHHast  3BOJIIOLMOHHAA  6uonorua.  3HauveHue
3BOJOLMOHHON TeOpUN B (hOPMUPOBAHNM eCTECTBEHHO-HAYYHOW KapTUHbI MUpPa.

JleMoHCTpauumn

MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. Jlamapk, 3. XK. CeHT-Unep, XK.
KtoBbe, Y. AapsuH, C. C. YeTtBepukos, L. L. LLmanbrayseH, k. XongenH, O. K.
Benses.

Tabnuubl M cxembl: «Cuctema >uBoi npupodbl (No K. JIMHHEND)»,
«JlecTHMUA XMBbIX cyuwlects (no Jlamapky)», «MexaHn3M (QOpMUPOBaHUS
MPMCNOCOGNEHNIA Yy pacTEHUA M XMBOTHbIX (Mo Jlamapky)», «KapTta-cxema
mMapLipyTa nytewectsna Y. [apsuHa», «Haxoaku Y. AapeuHa», «PopMbl 60pbObI
3a CyuwecTBoBaHue», «llopofbl rony6ei», «MHoroobpasme KynbTypHbIX (HOpM
KanycTbl», «1opoabl AOMALLHUX XXUBOTHbIX», «Cxema 06pa30BaHNA HOBbIX BU0B
(no 4. JdapsuHy)», «Cxema COOTHOLUEHUS [BUXKYLUMX CWUT  3BOJHOLMN,
«OCHOBHbIE MOJIOXEHUA CUHTETUYECKOI TEOPUU 3BOSIOLLUN.

Tema 2. Mukpo3BoIouus 1 ¢ pe3yJabTaThl

Monynauma Kak anemeHTapHaa eanHuLa asonouun. CoBpemMeHHble MeTo/bl
OLEHKN TeHeTMYeCcKoro pasHoobpasvst M CTPYKTYpbl nonynsauyuid. M3meHeHue
reHo(hoHZa MonynAuMM Kak 3/1eMEeHTapHOe 3BO/IIOUMOHHOE ABfIEHME. 3aKOH
reHeTMYecKoro pasHoeecus K. Xapau, B. BaiiH6epra.

AneMeHTapHble (akTopbl (ABVKYLIME CUbl) 3BOMOUMA. MyTalMOHHbI
npouecc. KombuHaTMBHAsA W3MEHYMBOCTb. [lpeid) reHoOB —  C/ly4ailHble



HeHanpaB/leHHble  M3MEHEHUs 4acToT annefnem B nonynaumsax.  OQgekT
OCHoBaTens. JAggexm oOymuiioynoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue sgpgpexma Opetigha cenog 6
bonvuwux u  manbix  nonyaayusx.  Mwurpauumn.  Msonauus  nonynsuumib
reorpadguyeckas (NPocTpaHCTBeHHas), buonornyeckas (PenpoayKT1BHas).

ECTecTBEHHbI OTOOP — HanpaBnAwOWMIA  (akTop 3soMounn. Popmbl
eCTECTBEHHOro oTbopa:  ABWXKYLMA,  CTabUIM3MPYIOLNIA,  pa3pblBatOLLMN
(an3pynTuBHBIA). TonoBoi O0TO60P. BO3HMKHOBEHME W 3BOMKOLUUA COLMAIBHOIO
MOBEAEHMS XKMBOTHbIX.

[MpnCnoco6/eHHOCTL  OPraHU3MOB  KaK  pesy/nibTaT  MUKPO3BOHOLUN.
Bo3HMKHOBEHME  npucnocobneHnin 'y opraHuamoB.  ApomMopdosbl  ”
namoagantayun. Fprumepbl NPUCNOCO6IeHNA Y OpraHnM3MoB: MOPGOIOrNYecKme,
(m3monornyeckme,  Guoxmmmuyeckme,  nosegeHyeckne.  OTHOCUTENILHOCTb
MPUCMOCcO6/1EHHOCTN OPraHN3MOB.

Bug, ero kputepum un CTpyKTypa. BupgoobpasoBaHwe Kak pe3ynbTar
MUKPO3BOMOUMK. M30nauma — KIOYeBOW (hakTop BMAoOOpasoBaHus. MyTn u
Cnocoobl BMA006pa30BaHUS: annonarpuyeckoe (reorpaduueckoe),
cuMnaTpuueckoe  (3KOMOTMYECKOe),  «MFHOBeHHOoe»  (monunnouamsaums,
rmépunamsauyms). AnmTenbHOCTb 3BOMOLUMOHHBIX MPOLIECCOB.

MexaHn3Mbl HOPMUPOBaHNA B1ONOrNYECKOro pasHOO6pasus.

Ponb  3BOMOUMOHHON 6Guonorunm B pa3paboTKe HayyHbIX METOA0B
COXpaHeHus 6ropasHoobpasns. MNKPO3BOMOLMA U KO3IBOMOLMSA NapasuToB U NX
X035€eB. MexaHn3Mbl (hOPMMPOBAHUS YCTOMUYMBOCTN K aHTUOMOTUKAM U CMOCOObI
60pbObI C HEMA.

JlemoHcTpanuu

MopTpeTbl: C. C. UeTBeprkos, 3. Maiip.

Tabnuubl 1 cxembl: «MyTauMOHHas W3MEHUMBOCTb», «llonynsaunoHHas
CTPYKTypa Buga», «Cxema nposBieHns 3akoHa Xapan—BanHoepray», «BumxyLume
CWU/bl 3BOJTIOLMNY, «DKONOrMYecKas M30naumMa nonynsumili ceBaHCKOM qopenms,
«[eorpatmyeckasl  M30NAUMA  NIUCTBEHHMLbBI  CUOMPCKOM M IMCTBEHHULbI
[aypCKOo», «MonynaLMOHHbIE BOMHbI YACIEHHOCTU XULLHMUKOB W XXepTB», «Cxema
NEeNCTBUSA eCTECTBEHHOr0 0T6opa», «®PopMbl 6OpPbObI 3a CYLLECTBOBaHUE,
«HAyCTpranbHbI MenaHn3m», «XXuBble MCKOMaeMble», «[MOKPOBUTENbCTBEHHAS
OKpacka YXMBOTHbIX», «[MpegynpexaatoLLas OKpacka YXMBOTHbIX»,
«Pusmonornyeckme agantauyum», «lpucnocobneHHoOCTb OpraHMsmMoB U eé
OTHOCUTENIbHOCTbY», «KpuTepun Bupaa», «Buabl-0BONHUKN», «CTPyKTypa BMaa B
npupoge», «Cnocobbl BMA006pa3oBaHUsS», «leorpafuyeckoe BMA006pa3oBaHMe



TPEX BWAOB faHAbILLel», «3IKONOrMyeckoe BMA000Opa30BaHWE BUAOB CUHULL»,
«[Monmnnonabl pacTeHNn», «KanycTHO-peeuUHbIA Topunay.

Ob6opyaoBaHue: repbaprn pacTeHUA, KOMNEKLUMN HACEKOMbIX, Yydena NTuL, 1
3BEpPEl C npumepamun pPasfiMYHbIX MPUCMOCOGNEHNIA, Yydena NTUL WU 3BEpEe
pasHbIX BWAOB, repbapun pacTeHWn OM3KUX BWAOB, 06Pa30BaBLLMXCA
pasNYHbLIMK criocobamu.

JlaboparopHnass pa6ora «BbIfBNeHVe W3MEHUMBOCTU Yy 0C00Eei 0f4HOro
BUa».

JlaGopaTopnas  paGora  «[1pucnocobnieHnss  opraHM3amMoB U UX
OTHOCUTE/bHas Lie1eco06pasHOCTb.

JlaGopaTopnass pa6ora «CpaBHeHVWe BMAOB MO MOPXOIOrNYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThl

MeToabl  M3Yy4eHUs  MaKpo3BOMOUMW.  [1asIeOHTONOrMYeCcKNe  MeTOApb!
n3ydeHUs asomoumn. llepexofHble  (OPMbl K (DUNOTEHETUYECKME  PSAbI
OpraH13Mos.

Buoreorpaduueckme metodbl n3yyveHus 3sonoumn. CpaBHeHue (opbl U
(hayHbl MaTepuMKOB W OCTPOBOB. buoreorpaduyeckne obnactn 3emnn. Buabl-
3HAEMUKMN N PESTUKTI.

AMOPUONOrNYECKMEe U CPaBHUTENIbLHO-MOPMOIOrMYecKne MeTOAbl U3yYeHUs
aBonoUMN. TeHeTUYeCKMe MeXaHU3Mbl 3BOJIOLMU OHTOreHe3a W MOSAB/IEHUS
3BOMMIOUMOHHbIX ~ HOBLUECTB.  [OMOMOrUYHbIE U aHa/IOTUYHbIE  OpraHbl.
PyovMeHTapHble  opraHbl M araBu3Mbl.  MONEKyNsapHO-reHeTUYecKue,
OMOXMMUYECKME U MaTeMaTUYecKMe  MeTodbl  W3YYeHWs  3BOJOLMW.
[FOMonornyHble reHol. COBpeMeHHble MeTOAbl MOCTPOEHUS (UIOreHEeTUYECKMX
[iepeBbEB.

XpPOMOCOMHbIe MyTauun 1 3BONKOLNA TEHOMOB.

Ob6Lme 3aKOHOMepPHOCTM (MpaBuna) 3BOMKOUMKN. [lpunyun cmenst ynxkyuil.
HeobpaTMocTb 3BonouMn. AfanTuBHas paguaums. HepaBHOMEPHOCTb TEMIOB
3BONIHOLMN.

JemoHcTpanuu

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

Tabnuubl 1 cXxembl: «PUNOreHETUYECKUI PSS NTOLWAAN», «APXEONTEPUKC,
«3Bepo3ybble  Awepbl»,  «Crerouedansl»,  «PUHUOMUTBLI»,  «CeMeHHble
NanopoTHUKM», «buoreorpaumyeckmne 30HbI 3eMnn», «[peind) KOHTUHEHTOB»,
«PenukTbl», «HayasbHble CTaguM 3MOPUOHAIBHOrO pPasBUTMSA  MO3BOHOYHbIX
XXMBOTHbIX», «[OMOMIOTMYHbIE W  aHANOTUYHbIE OpraHbl», «PYOVMEHTbI»,



«ATaBu3MbI», «XPOMOCOMHble HabOpbl 4YesioBeka M LUMMMaH3e», «[ /laBHble
Hanpae/ieHNs 3BOSIHOLMNY, «O6LLMEe 3aKOHOMEPHOCTU 3BOTHOLIAN.

Ob6opyfoBaHMe: KOMMeKuMKn, repbapumn, MynsHKM MCKOMaeMbIX OCTATKOB
OpPraHn3MoB, MY/SXKM TOMOIOMMYHbIX, aHATIOTUYHBIX, PYAUMEHTAPHbLIX OPraHoB U
aTaB1U3MOB, KOJINEKUNN HACEKOMbIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe JKU3HU Ha 3emJie

HayuyHble runoTtesbl MNPOMCXOXAEHUS XWU3HM Ha 3emne. AOMOreHes U
naHcnepmus. [JoHay4yHble MPeACTaBIEHUS O 3aPOXKAEHUN XKU3HU (KpeaunoHn3M),
MMnoTe3a NOCTOSAHHOIO CamM03apPOXAEHUSA YXKMU3HU 1 eé OnpoBepXXeHre onbiTamu @.
Peaw, /1. CnannaHuaHu, f1. Mactepa. MponcxoxaeHme XX1U3Hu 1 acTpoburoorus.

OCHOBHbIe aTansl HeopraHM4ecKom 3BOHOLNN, NnaHeTapHas
(reonorvnyeckas) aBonOUMA. XUMMUYECKass 3BOMOUMA. AOMOTeHHbIA CUHTE3
OpraHN4Yecknx BeLLeCTB M3 HeopraHmdeckux. OnbiT C. Munnepa u . HOpw.
Ob6pa3oBaHMe MOMMMEPOB U3 MOHOMepoB. KoauepsaTHas runotesa A. .
OnapuHa, rmnoTesa NepeBmMUYHOro 6ynboHa K. XongeiHa, reHeTMyecKas runortesa
. Ménnepa. Pnbosumbl (T. Yek) u runotesa «mupa PHK» Y. unbéepra.
dopmMmpoBaHne MeMOPaH 1 BOSHUKHOBEHMWE MPOTOK/IETKN.

NcTopmna 3emnm n meTodbl €€ u3ydyeHus. lIckonaemble opraHu4yeckue
octatku. [eoxpoHonorus wn eé wmetodbl. OTHOCUMTENbHAs W abCoMOTHas
reoxXpoHosorus. "'eoXpoHoN0rnyeckas LKana: 30Hbl, 3pbl, NEPUOAbI, IMOXN.

HauanbHble aTanbl OpraHW4eckor 3Bonouun. TlosBfeHWe W 3BOMOLMS
MepBbIX K/ETOK. JBOMHOUMA MeTabonmama. BO3HMKHOBEHME MEPBbLIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIe BUOMNEHKM KaK aHa/lor nepBbIX Ha 3emie CO0OLLECTB.
CtpomatonuTel. NMpoKapmnoThbl U 3yKapuoThI.

[MponcxoxeHne 3yKapuoT (CMMOMOreHes). SBOFOLMOHHOE MPOUCXOXKAEHNE
BUPYCOB. [MpOMCXOX/AEHME MHOrOK/IETOYHbIX OpraHn3moB. BO3HWKHOBEHME
OCHOBHbIX Py MHOrOKNEeTOYHbIX OPraH1M3MOoB.

OCHOBHble 3Tanbl 3BOMOLUMM BbICLUMX pPacTeHMin. OCHOBHble apoMOpPdO3bI
pacTeHuid. Bbixof pacTeHWini Ha cyuwy. [losiBneHWe CMNOpPOBbIX PacTEHUIA U
3aBoeBaHMe UMW cywn. CeMeHHble pacTeHus. [TpoMCXOXAEeHWE LUBETKOBbIX
pacTeHuI.

OCHOBHble 3Tanbl 3BOMOUMU XMBOTHOrO Mupa. OCHOBHble apoMopgo3bl
YXMBOTHbIX. BeHackasa ayHa. KemOpuIACKMIA B3pbIB — MOSB/IEHNE COBPEMEHHbIX
TUNOB. epBble XOPAOBbIe XXMBOTHbIE. XKM3Hb B BOAE. DBOMOLUA MO3BOHOUHBIX.
MpoucxoxaeHne ampuounin n penTuanii. TPOUCXOXAEHWE MIEKOMUTAIOWNX 1
ntuy. MpuHUMn  Kaoyesoro apomopgosa. OcBoeHMe 6ecrno3BOHOYHBLIMU U
MO3BOHOYHBIMW YKMBOTHBIMM CYLLIN.



Pa3BuTMe XM3HM Ha 3emsie MO 3pam M MNepuojam: apxei, MpoTepo30MH,
Naneo3oil, Me3030i, KalHO30M. O6Llas  XapakTepucTuka KaMmata WU
reonornyecknx npoweccos. losBneHWe M pacuBeT XapaKTepHbIX OpraHu3moB.
Yrneobpa3oBaHue: ero ycrioBus 1 BAMSIHME Ha ra3oBblid COCTaB aTMOCKepbI.

MaccoBble BbIMUPaHUA — 3KONOMMYECKME KPU3NChbl MPOLLIOro. MNpuynHbl 1
CNeACTBMA MacCOBbIX BbIMMpPaHMil. COBPEMEHHbIA 3KOIOTUYECKUIA KPU3KC, ero
ocobeHHOCTW. [Mpobnema coxpaHeHNs 6uopa3HO06pa3ns Ha 3eme.

CoBpeMeHHas cucTeMa OpraHM4yeckoro mupa. MpuHUMNbI Knaccupmkaumm
opraHn3mMoB. OCHOBHble CMCTEMATUYECKME TPYNMbl OPraHN3MOoB.

JlemoHcTpanuu

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

Tabnuupl 1 cxembl: «Cxema onbita ®. Pean», «Cxema onbiTa J1. Mactepa no
N3YYeHUI0 CaMO03apoXKaeHUa XU3HU», «Cxema onbita C. Munnepa, I'. FOpu»,
«OTanbl  HEOPraHW4Yeckom  3BONMOLUM»,  «[ €0OXPOHOMOrMYEcKas  LLKana»,
«HayvanbHble 3Tanbl OPraHNYeckom 3BoNLUUN», «CxemMa 06pa3oBaHUsi 3yKapuoT
nyTéM cumbuoreHesa», «CucTema >XMBOM npupodbl», «CTpoeHue BUpYCa»,
«Apomopo3bl  pPacTeHUn», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOC/N»,
«MHOroKNeTouHble BoAopoc/In», «Mxu», «lManopoTHUKN», «I 0N10CEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pacTEHUI», «CXema pasBUTUA XXMBOTHOMO
Mupa», «ApomMopto3bl XMBOTHbIX», «[llpocTelime», «KULWeYyHONoNOCTHbIEY,
«[nockne 4epBm», «YneHNCTOHOr e, «PblObI», «3eMHOBO/HbIE,
«[lpecmbiKarowmecsa», «MTuybl», «Mnekonutawowme», «Pa3BUTME XU3HU B
apXencKoi ape», «Pa3BUTUNE XN3HWN B NPOTEPO30INCKON 3pe», «Pa3BUTINE XIN3HN B
Mase030MCKON 3pe», «Pa3BUTUE XKMN3HM B ME3030MCKOM 3pe», «Pa3BUTHE XKN3HU B
KaliHO30MCKOM 3pe», «COBpPeMEHHas C1CTeEMa OPraHNYecKoro Mmpa.

O6opypgoBaHue: repbapun pacTeHWUd pPasNYHbIX OTAENOB, KOMIeKuun
HaCeKOMbIX, BNaXKHble npenapartbl XXMBOTHbIX, PAKOBUHbI MOJITKOCKOB, KONIEKLMN
UINOKOXMX, CKEeNeTbl MO3BOHOYHBLIX >KMBOTHbLIX, uYydena nMTWL, W  3BEPEN,
KONMEeKUMM OKaMeHeNoCTel, MOMEe3HbIX WCKOMaeMbIX, MYNSHKU OpraHU4eckmx
OCTaTKOB OpraHu3MOoB.

Bupryanbnaa saGoparopnas paGora «MogenupoBaHve  ONbITOB
Mwunnepa—HOpu No n3y4yeHno abMOreHHOro CUHTe3a OPraHNYeCcKnX CoeAMHEHNI B
MepBUYHOM aTMocepe.

JlaGopaTopnasi pa6ora «/I3yyeHrMe WM oOnNMcaHMe WCKOMaeMbIX OCTATKOB
[PEBHMX OpraHn3MoB».

IIpakTuueckass padora «l/I3yyeHMe OCOOGEHHOCTeN CTPOEHWUSA PacTeHWiA
pasHbIX OTAEN0B»,



IIpakTuyeckas padora «/13yyeHne 0COOEHHOCTEN CTPOEHUSA MO3BOHOUYHbIX
YXMBOTHbIX.

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPOIOTeHe3

Pasfensl 1 3agaym aHTpononorunu. Metoabl aHTPOMONOTUN.

CTaHOB/NeHVEe MNPeACTaBeHNn O MPOUCXOXAEHUN YenioBeKa. PennrnosHble
B033peHMs. COBpeMeHHbIe Hay4Hble TEOPUMN,

CXO0ACTBO YenoBeKa € XMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHNE YesloBeKa.
CBuaeTensCTBa  CXOACTBA  YefioBeKa C )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOpP{0Iormyeckue, aMOpMOoNIornyeckue, (h1310N0ro-6MOXNMNYECKNE,
nosefeHyeckne. OTIMUNA YenoBeKa OT XXMBOTHbIX. [PAMOX0XAEHME Y KOMIIEKC
CBA3aHHbIX C HUM MpPWU3HaKOB. Pa3BunTMe TO/I0BHOrO MO3ra M BTOPON CUMHa/IbHOM
CUCTEMBI.

ABmxyLme cubl ((hakTopbl) aHTPOMoreHesa: 61oorMyeckne, coumasbHble.
CoOoTHOLIEHME BMOTOMMYECKMX U CoLMabHbIX ()aKTOPOB B aHTPOMOreHese.

OCHOBHble CTaAumn aHTpororeHesa. PaHHMEe 4esioBeKOOOpasHble 006e3bsHbI
(MPOKOHCY/bI) 1 paHHWEe MOHTUAbI — 00LLMe NPeaKn YenoBeKoobpasHbIX 00e3bsH U
nofen. ABCTpanonnTEKN — ABYHOrne Npeiku niogei. YenoBek ymenblid, nepsble
N3roTOBNEHUSA opyanin Tpyda. YenoBek NpsSMoOXoAsLwmnic 1 NepBblid BbIXO NtOAeN
3a npegenbl  Adpukn.  YenoeK rengenbbeprcknii —  06WMiA  Npeaok
HeaHAepPTa/bCKOro YefioBeKa M YesioBeka pasyMHOro. YenoBek HeaHAepTa/lbCKUIA
KaK BWA MO XOM0AHOro KnvmaTa. YenoBeK pasyMHblii COBPEMEHHOIO TWNa,
[AEHNCOBCKUIA  YenioBeK, OCBOEHWe KOHTWHEHTOB 3a npefdenamu  AdpuKkn.
[ManeoreHeTnKa 1 NajieoreHOMMKa.

SBO/MOLUMSA COBPEMEHHOIO YesloBeKa. ECTECTBEHHbIN OTOOP B MOMyNAUmMAX
yesioBeka. MyTalMOHHbIA npouecc M nonmmopguam. MonynsumMoHHbIE BOJHbI,
Apeind reHoB, MuUrpaums 1 «3geKT ocHoBaTeNs» B MOMysUMAX COBPEMEHHOIO
yesioBeka.

Uenoseyeckne pacbl. oHATME O pace. Bonblive pacbl: eBporneougHas
(eBpasuiickas),  aBCTpasio-HerpouaHas  (3KBaTopuasibHasl),  MOHrosionaHas
(asnarcko-ameprikaHckas). Bpemsi 1 nyTu pacceneHus 4YesioBeKa Mo MJaHeTe.
EAMHCTBO  YenoBeyecKMX pac. HayyHad  HECOCTOATENbHOCTL  pacu3ma.
MpnCcnoco6NeHHOCTb YeNOBeKa K pasHbIM  YCMOBUSIM  OKPYXKatoLLE cpeapl.
BnvaHne reorpadmueckor cpedbl M Apeida reHoB Ha MOpgonorui  u
(h13nonornio Yenoseka.

MexaucumnnnmHapHole  metoabl B (hm3mdeckoil  (B6MONOrMYecKoi)
aHTpoMnosorMn.  3BOMIOUMOHHAA  aHTPOMoONiIorMA U MajieoaHTPonosoruns
4esI0BEYECKMX Monynsaumin. bruocoumnanbHble UCCNefoBaHMS MPUPOLbI YenoBeKa.
VccnefnoBaHve KO3BOMOLMM BMO/TOTMYECKOT0 U COLMAIBHOTO B YeslI0BeKe.



JleMoHCTpanun

MopTpeTbl: Y. AapsuH, J1. Jukn, A. A. PornHckuii, M. M. I'epacumos.

Tabnmupl 1 cxembl: «MeTofbl aHTPONOMOrMNY», «I"0NOBHOM MO3I Ye/IoBeKa»,
«YenoBekoobpasHble 006e3bsHbI», «CKeneT u4enoBeka W CKeNeT LUMMMaH3e»,
«PYyANMEHTbI U aTaBU3MbI», «[1BUXKYLLME CU/bl AHTPONOreHe3a», «BOHOLNOHHOe
[PEBO  4YenoBeKa», «ABCTpPa/ioONUTeK», «YenoBek  yMmenblit»,  «Yenosek
NPSAMOXOAALLMIAY», «[eHNCOBCKNIA YenoBek» «HeaHaepTabLbl», «KpOMaHbOHLbI»,
«[MpefKn yenoseka», «3Tanbl 3BOOLUN Ye/T0BEKa», «Packl Ye/I0BEKa.

OO6opyaoBaHMe:  MYNHXKM  OKaMeHeslocTeld, NpeAMeToB  MaTepuasibHOWA
KynbTypbl MPeAKoB 4enoBeka, penpogykuum  (dotorpadgumn) KaptmH C
MUMONOrNYECKUMN N OUBNENCKMMUN  CHOXKETaMM  MPOUCXOXAEHNA Ye0BEKa,
(hoTorpagmm Haxo[4o0K UCKOMaeMbIX OCTATKOB YesioBEKa, CKeeT YesioBeka, MoAeNb
yeperna 4enoBeka W Yepena LWMMMIaH3e, MOAESlb KUCTU YefloBeKa W KUCTU
LUMMMaH3e, MoZenn Topca NpPeLKoB YesioBekKa.

JlaGopaTtopnass paGora «/I3yyeHne O0COOGEHHOCTe CTPOEHUs CKeneTta
4eN0BeKa, CBA3AHHbIX C MPSAMOXO0XKAEHNEM>.

IpakTHyeckasn padora «/13yyeHre 3KOMOrMYeCKMX afanTalmin YeioBeKa.

Tema 6. Jkojorus — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHBIX CHCTEM C OKPY Karollei cpeaoi

3apoxzaeHne n passuTue akonorun B Tpyaax A. 'yméonbara, K. @. Pyrnbe,
H. A. CesepuoBa, 3. l'ekkend, A. TeHcnn, B. H. Cykauésa. Pa3fenbl 1 3aayun
aKonorun. Ceasb 3KOIOMMM C APYTUMUN HayKaMU.

MeToabl akonorun. one.ble HabNOAEHUA. DKCMEPUMEHTbI B 3KOMOTUN:
NpUpoAHble W nabopatopHble. MogenvmpoBaHue B 3KOMOTMK.  MOHUTOPUHT
OKpY>KatoLLIel cpefpl: NOKasbHbIA, PErMOHaNbHbIV U FNO6asbHBbIA.

3HauyeHne  3KOMOTMYECKUX 3HaAHWIA AN YenoBeka.  IKOSOrmyeckoe
MMPOBO33pEHNE KaK OCHOBa CBSA3eil YesioBevecTBa C Mpupogon. dopmmpoBaHme
3KOJTIOTMYECKON KYNbTYPbl M 3KOOMMYECKOW FPaMOTHOCTU HaceeHus.

JdemMoHcTpanuu

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

Tabnuubl 1 cxembl: «Pa3genbl 3Konornmy», «MeTogpl 3Konornmy», «Cxema
MOHUTOPVHIa OKPY>KatoLLEn Cpeabl».

JlaGopaTopHas padora «WM3yyeHmne METO/0B 9KO/IOrNYECKUX
nccneaoBaHuim».

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

JKonormyeckme akTopbl K 3aKOHOMEPHOCTK KX AencTeud. Knaccugukaums
3KO/I0rMYECKMX (DaKTOpPOB: abMOTUYECKME, BUOTMYECKME, aHTPpOoMOreHHble. ObLyme



3aKOHOMEPHOCTU [eNCTBUA 3KOMornyecknx aktopos. lMpasuno muHumyma (K.
LLinpeHrens, HO. JIMbux). TonepaHTHOCTb. IBPUOMOHTHbIE U CTEHOOWOHTHbIE
OpraHu3Mbl.

AbnoTtunyeckme Gaktopbl. CBET KakK 3KOMOrnyeckuin aktop. [eincteve
pasHbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHuM3mbl. DKOMOrMYeckue rpynmnbl
pacTeHW W >KMBOTHbLIX MO OTHOLWEHMKO K cBeTy. CurHaibHas posib CBeTa.
doToneproaun3sm.

Temnepatypa Kak 9KO/OTMYeckuin (haktop. [encTBme Temnepartypbl Ha
OpraHu3mbl. ONKNUIOTEPMHbIE Y TOMONOTEPMHbIE OpPraHn3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIE OpraHn3Mmbl.

BnaXHOCTb Kak 3KOMOrnm4yeckuin (aktop. [MpucnocobneHns pacTeHUn K
noafepXXaHno BogHOro 6anaHca. Knaccugukaums pacTeHWiA Mo OTHOLLEHWUIO K
Boge. Mprcrnocob6eHNs XNBOTHLIX K MU3MEHEHWUIO BOLHOIO peXxunma.

Cpefbl 06MTaHMA OpPraHM3MOB: BOAHasi, Ha3eMHO-BO3[YLLHas, MOYBEHHas,
rnybvHHas  MOAMOYBEHHas,  BHYTPUMOPraHuM3meHHas.  PUNKO-XUMUYECKME
0COGeHHOCTN cpen 06uTaHUs opraHn3MoB. [lpucrnocobneHnss OpraHM3mMoB K
YXN3HW B pa3HbIX cpefax.

buonornyeckne putMmbl. BHewHWe W BHYTPeHHWE pPUTMbl. CyTO4YHble U
rognyHble puUTMbl. MPUCNOCO6IEHHOCTL OPraHM3MOB K CE30HHLIM M3MEHEHUAM
YC/IOBUIA XXN3HW.

YXn3HeHHble  (hopMbl  OpraHM3mMoB. [1OHATME O >KMU3HEHHON (opme.
YKn3HeHHble (POPMbI pacTEHWNIA: fepeBbs, KYCTapHUKN, KyCTapHUYKM, MHOTO/IETHNE
TpaBbl, OAHOMETHUE TpaBbl. YXU3HEHHblE (HOPMbl XXUBOTHbLIX: TUAPOOVOHTHI,
reobMoHTbI, a3P06UOHTLI. OCOBEHHOCTY CTPOEHUS N 06pasa XKU3HM.

BuoTnyeckne  haktopbl.  Bugbl  GMOTMYECKMX  B3aMMOAENCTBUIA:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero ¢opMbl. MNapasntusm, Koonepauus,
MyTyann3m, KOMMeHcaIM3M (KBapTUPaHTCTBO, Hax/1iebHMYecTBO). HeTpodnyeckme
B3aumogencTemsa  (Tonuueckue,  qopuyeckue,  (habpuyeckmne).  3HaueHume
OMOTUYECKMX B3aMMOLENCTBAA N1 CYLLECTBOBAHWA OpraHM3MoB B Cpefe
06uTaHuA. MPUHLMMN KOHKYPEHTHOIO UCK/THOYEHMS.

JemoHcTpanuu

Tabnmubl 1 cxXembl: «3DKOMOrMYeckne MakTopbl», «CBETOBOM CMEKTP»,
«OKONOMMYECKMe TPYMMbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «Ten/OKPOBHbIE
XXWMBOTHbIE», «XONOAHOKPOBHbIE >KMBOTHbIE», «®PU3MOMOTNYECKME afanTauun
XUBOTHbIX», «Cpefbl 00WUTaHWA OpPraHU3MoB», «BKONOrnyeckne PUTMbI»,
«KN3HEHHbIE  (DOPMbI  pacTeHU»,  «KMU3HEHHbIE  (DOPMbI  XKMBOTHbIX»,
«QKOCUCTEMA LLMPOKONUCTBEHHOTO fleca», «9KOCUCTEMA XBOMHOTO fieca», «Lienu



NUTaHMSA», «XUWHUYECTBO», «llapasntusam», «KOHKypeHuus», «Cumonos»,
«KoMMeHcann3m».

O6opyaoBaHMe: repbapun pPacTeHUn U XMBOTHbIX, MPUCMOCOOMEHHBbIX K
BMIUAHUIO Pa3/INYHbIX 3KOMOTMYECKMX (haKTopoB, repbapun CBETONHOOMBLIX,
TeHeNtOMBbLIX N TEHEBbLIHOC/IMBLIX PACTEHWIA, CBETONHOOMBbIE, TEHENOOMBbIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUs, repbapun 1 KOMNeKUMn Teniontoomssbix,
3MIMOCTOMKNX, MOPO30YCTOMYMBLIX PacTEHWU, Yy4yena NTUL, U 3Bepeit, repbapumn
pacTeHuid, OTHOCALMXCA K rurpotmTam, Kcepodutam, mMe3opuTam, KOMHATHbIE
pacTeHus AaHHbIX TPy, KOMMEKUUN XKMBOTHBIX, 0OMTalOWMX B pasHbIX cpeaax,
repbapv M KOMNEKUMN PacTEHUA U XKMBOTHBIX, 06/1a4al0LWMX YepTamu
MPUCNOCO6MIEHHOCTU K CE30HHLIM W3MEHEHUSAM YC/IOBUM >KM3HWU, repbapumn U
KONMEKLUMN PaCTEHMIA N XKMBOTHbLIX Pa3/IMUHbIX XU3HEHHbIX (HOPM, KONNeKuun
YKMBOTHBbIX, YYaCTBYIOLMX B Pa3/IMYHbIX BMOTUYECKNX B3aMMOLENCTBUAX.

JlaGopaTtopnasi padora «BbIfBNeHMe nNpuUcNocobneHnii opraHM3MoB K
B/IUAHUIO CBETa».

JlaGopaTtopunass padora «BblfBNeHMe nNpuUCnocobneHnii opraHM3MoB K
B/IMSHUIO TEMMEPATYpPbI».

JlaGopaTtopuass paGora «AHATOMUYECKME OCOOGEHHOCTU pacTeHWUd U3
pasHbIX MeCT 06UTaHMA».

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

IKOMOTMYECKME  XapaKTEPUCTUKM  MOMyNAsumn. Monynaums  Kak
6uonornyeckas cucrtema. Posib HeOAHOPOAHOCTYM cpedbl, (IM3NYeCKNX 6apbepoB U
0C0BEHHOCTen 61onornm BUAOB B (DOPMMPOBAHUI NPOCTPAHCTBEHHOW CTPYKTYPbI
nonynaunii. OCHOBHble MoKasaTen Monynsuun: YMUCNEHHOCTb, MIOTHOCTD,
BO3pacTHad W MNonoBas CTPYKTypa, POXAaemoCTb, MPUPOCT, TeMN POCTa,
CMEPTHOCTb, MUrpauums.

Jkonormyeckaa CTpyktypa nonynaumn. OueHKa YMCNEHHOCTU NONynsuun.
OnHammka nonynaumm n eé perynaums. BUOTUYeCKMiA noTeHUman nonynsauuu.
MogenvpoBaHue AMHaMUKKN nonynaumn. Kpyeble pocta YACNEHHOCTM NOMYsSuuUN,
KpuBble BbDKMBaHMS. Perynsauma 4mcieHHOCTM MOonynsuunii: pofib  (hakTopos,
3aBUCALLMX W HE 3aBUCALLMX OT MIOTHOCTU. DKOMOrMYecKue ctpareruy Buaos (r- v
K-cTpaterun).

[MoHATME 06 3KONOrmyeckor Huwe Buaa. MectoobutaHne. MHOromepHas
MOAENb 3KONMOrMYecko Huwm k.M. XaTumHCOHa. Pa3mepbl 3KOMOrMYeCKOon
HUWW. MNoTeHUManbHaa U peasin3oBaHHas HULLIN.

Bug kKak cuctema nonynauuii. Apeanbl BMAOB. Buabl M X XU3HEHHble
cTpaTerun. KONOrnyeckne aKBUBaIEHTbI.



3aKOHOMEPHOCTM MOBEAEHMS M MUTpaumid XXUBOTHbIX. bBuonornyeckue
NHBA3NN Yy>XXepOoLHbIX BULOB.

JdeMoHCcTpaMuA

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl 1 CXeMbl: «IKOJIOTUYECKME XapPaKTEPUCTUKU  NOMYNALMmn»,
«[1poCcTpaHCTBEHHad  CTpyKTypa nonynsuum»,  «Bo3pacTHble  nupamugpl
nonynsayum», «CKOPOCTb  3acefleHns  MoBepxXHOCTM  3eMan  pasiNyHbIMU
opraHusMamm», «Mogesb 3KONOrnM4eckom HUWm K. . XaTuynmHcoHa».

O6opyaoBaHue: repbapum pacTeHW, KONNEKLMM XXMBOTHBIX.

JlaGopaTtopunass  padora  «[1puUCNOCOGNMEHNS  CEMSH  pacTeHUd K
paccesieHNIo».

Tema 9. Ikos0rusi c000IECTB. IKOJIOTHIECKHE CUCTEMBI.

CoobllecTBa opraHvM3moB. buoueHO3 M ero cTpykTypa. CBs3n mexay
opraHusaMamu B 61MOLEHO3E.

JKocuctema Kak OTKpbiTas cuctema (A. K. TeHcnm). OYHKUMOHa/bHbIE
OM0OKA OpraHM3MOB B 3KOCUCTEME: TMPOAYLEHTbI, KOHCYMEHTbI, PefyLeHTbI.
Tpodgmyeckne ypoBHWU. Tpodmuyeckme uenu M cetn. ABMOTUYECKME 6TOKK
akocucTeMm. MouBbl U UIbl B 3KOCMCTeMax. KpyrosopoT BELLECTB M MOTOK 3Heprum
B 9KOCUCTEME.

OCHOBHble ~ MOKasaTeniM  3KOCUCTEMbl.  Bbuomacca U1 MPOAYKLUMA.
JKOI0rMYecKme NMpamnibl Yncen, 6UOMacchl 1 3HepPrun.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HanpaB/fieHHble 3aKOHOMEpPHbIe CMeHbl COO0OLLEeCTB — CyKueccuun. epBuYHbIE U
BTOPMYHbIE CYKLECCUM W UX MNPUYMHbL. AHTPOMOreHHble BO3AENCTBUA Ha
cykueccun. KnmmakcHoe coobuectso. briopasHoobpasue 1 nosHoTa Kpyrosopora
BELLECTB — OCHOBA YCTOMNYMBOCTU COOOLLIECTB.

[NpupogHbIe 3KOCUCTEMbLI. Dxocucmemovl 03€p U pex. IKocucmemvl mMopel u
OKeaHo8. Dxocucmemol myHOp, J1ecoe, cmened, nycmoslHb.

AHTPOMOreHHble 3KOCUCTEMbI. Arpoakocuctema. ArpoueHos. Pasnnyums
MeXy aHTPOMOreHHbIMW U NMPUPOAHBIMI 3KOCUCTEMAMMU.

Yp6oakocuctembl. OCHOBHble KOMMOHEHTbI ypbo3kocucTeM. [ropofckas
thnopa n ayHa. CuHaHTponu3auus TFOPOACKOW (hayHbl. Buonoruuyeckoe wu
X039CTBEHHOE 3HaYeHMe arpo3aKoCUCTEM N YPOOIKOCKUCTEM.

3aKOHOMepPHOCTY (POPMMPOBaHUSA OCHOBHBIX B3aMMOLENCTBMIA OPraH1N3mMoB B
aKocuctemMax. Ponv kackadnoco 3ghgexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 6 yHKYuoHUposanuu sxocucmem. [NEPEHOC IHEPTUN U BELLECTB Mexay
CMEXHbIMM 3KOCUCTEMaMU. Y CTONYMBOCTb OPraHNU3MOB, NMOMysAUUA U 3KOCUCTEM
B YC/IOBUAX €CTECTBEHHbIX M @aHTPOMOreHHbIX BO3AENCTBUA.



Mexanuzmor 68030€eUcCmeus 3a2pﬂ3HeHu1/7 PA3HbLX munoe Ha
Cy60peaHu3M€HHOM, OpP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHOBbl IKoOoJlocudecKoco HOPpMUPOBAHUA aHmponoceHHo2o 6030€lCmeusl.
MeTO,EI,OﬂOI'I/Iﬂ MOHUTOPWUHIa ECTECTBEHHbLIX N aHTPOMOINeHHbIX 3KOCUCTEM.

JleMoHCTpanun
MopTpeT: A. XK. TeHcnn.
Tabnmubl 1 cxembl:  «CTpykKTypa  OMOLEHO3a»,  «JKOCUCTEMaA

LLUMPOKOJSINCTBEHHOIO fleca», «QKOCUCTEMA XBOMHOIO fieca», «PyHKLUMOHaIbHbIE
rpynnbl OpPraHM3MoB B 3KOCUCTeMe», «KpyroBOpOT BELUECTB B 3KOCUCTEMEY,
«Llenn nuTaHnsa (nacTouwHas, AeTPUTHasA)», «9KONOrnMYeckast nupamMmaa Yncen,
«3JKOMOrnyeckas nupammaa 6uomacchbl», «3KOnormyeckas nupammaa sHeprum,
«ObpasoBaHmne 60n0Ta», «lepBMUUHasA CyKLeccus», «BoccTaHOBNEHME feca Mnocre
noXxapa», «3KocucTema o03epa», «ArpoLeHo3», «KpyrosopoT BELECTB U MOTOK
3HEPrum B arpoLieHo3e», «Mpumepbl ypo03KOCUCTEM.

O6opyoBaHue: repbapumn pacTeHni, KOINEKLUMM HaCeKOMbIX, YyYena nTuu, v
3Bepen, repbapun KynbTyPHbIX 1 ANKOPACTYLLMX pacTeHWI, akBapuym Kak MOfeb
3KOCUCTEMBI.

IpakTuyeckas padora «/13yyeHne v onmcaHne ypo0o3aKoCUCTEMbI».

JlaGopaTtopnasi padora «/3ydeHne pa3HOOOpa3nsi MENIKUX MOUYBEHHbIX
YNIEHUCTOHOMMX B Pa3HbIX IKOCUCTEMAX.

IKCKypeust «DKCKypCUa B TUNNYHbLIA 6uoreoueHos (B aybpasy, 6epesHsiK,
e/IbHUK, Ha CYX00/bHbIN NN MONMEHHbIV Nyr, 03epo, 60/10T0)».

DKcKypeusi «IKCKYpPCUS B arpoakocmcteMy (Ha rnose wam B TenJIMYHOe
XO035ACTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

Buocthepa — obuennaHeTapHad 060n04ka 3emMnn, rae CyLwecTBYeT WK
CyLLIeCTBOBa/a XXM3Hb. Pa3BuTre NpeAcTaBnieHnin o 6uoctepe B Tpyaax 3. 3tocca.
YueHue B. . BepHaackoro o 6uocepe. Obnactn brocgepb! 1 eé coctas. XKnBoe
BeLLEeCTBO Grocdepbl 1 ero yHKUNN.

3aKOHOMEPHOCTW CyLecTBOBaHUS buocdepbl. OcobeHHOCTM Brochepbl Kak
rnobanbHol 3KocUCTeMbI. JuHaMuyeckoe paBHoBecue B Guoctepe. KpyroBopoTsl
BELLECTB U BMoreoxmmmyeckme UMKnbl (yrnepoga, asota). PUTMUYHOCTbL SABEHUI
B Grocdgepe.

30HanbHOCTL 6uocepbl. MoHATME O 6GMOMe. OCHOBHble OMOMbI CyLUK:
TYHApPa, XBOHbIe Nleca, CMeLlaHHbIe 1 LUMPOKOIMCTBEHHbIE fleca, CTenu, caBaHHbI,
MYCTbIHW, TPONUYECKNE fIeca, BbICOKOropbs. KNnmar, pacTuTe/bHbIA 1 XXMBOTHBIN
Mup 6MOMOB CyLUW.



CTpyKTypa 1 (DYHKLMA XXUBLIX CUCTEM, OLIEHKA UX PECYPCHOr0 NoTeHLmana n
GrochepHbIX DYHKLNNA.

JdeMoHCcTpaMuA

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

Tabnuubl 1 cxembl: «"eoctepbl 3emun», «KpyroBopoT asoTa B NpuUpoae»,
«KpyroBopoT yrnepoga B npupopae», «KpyroBopoT Kuciopoga B NpUpoaE,
«KpyroBopoT Bofbl B npupoge», «OCHOBHble BMOMbI CyLIU», «Knnumatunyeckue
nosica 3emnu», «TyHapa», «Tanra», «CMmellaHHbIn necy», «LLINPOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA NEC».

O6opyaoBaHue: repbapun pacTeHNIA pasHbIX GUOMOB, KONNEKLMN XKNBOTHBIX.

Tema 11. YesnoBek M OKpyka0MIAs cCpeaa

JKOMOrMYeCKe Kpu3Ucbl M UX MpUYMHbL. Bo3geicTene denoBeka Ha
buoctepy. 3arpsisHeHVe BO3AYLIHON cpedbl. OxpaHa BO3dyXa. 3arpssHeHuWe
BOoAHOW cpefbl. OxpaHa BOAHbIX pecypcoB. PaspylleHve noysbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHMe KnMmarTa.

AHTPOMNOreHHOe BO3JENCTBME HA PACTUTENbHbIN U XMUBOTHbIA Mup. OXpaHa
PacTUTENIbHOrO N >KMBOTHOrO Mupa. OCHOBHblE MPUHLMMbI OXpaHbl MPUPOAbI.
KpacHble KHuUrn. Oco60 oxpaHsemble npupoaHble Tepputopun  (OOTMIT).
BoTaHn4yeckme cagpbl 1 300/10rMYECKMEe NapKu.

OCHOBHble NPUHLMUMNLI YCTOMYMBOIO Pa3BUTUS YesloBeYeCcTBa WM MPUPoAbl.
PauvoHanbHOE  MpUPOAOMNoNb30BaHNME M COXpaHeHWe  BMONOrM4Yeckoro
pasHoo6pa3usa 3emnn. O6LIMe 3aKOHOMEPHOCTWU T106a/bHbIX 3KOM0rMYeCKmX
Kpun3ncoB. OCO6eHHOCTN COBPEMEHHOIO KpPU3KCa U ero BeposiTHbIe NOCNEACTBUS.

Pa3BiTME METOAOB MOHWUTOPUHIA pPasBUTUA  OMACHbIX TEXHOrEHHbIX
npoueccoB. Cucmemuble UCCIEO08aHUSL nepexoda K pecypcocbepezaiowell U
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcul.
HaquHaJZbele qu)OpMaLﬁ/IOHHble cucmemaul, 06607161!1/[661}01/0;1/18 ()ocmyn K
MquOPMCZLﬂ/lu nO COCMOSHUIND OMOENbHbIX 6U008 u sxocucmem. OcCHOBbI
9Kopeabuiumayuyu dKocucmem U Ccnocooos 060pvbObl ¢  OUONOBDPENHCOCHUIMU.
P€KOHCI’}’lpyKl4u}Z MOPCKUX U HA3EMHBIX IKOCUCMEM.

JemoHcTpanuu

Tabnuubl M CXeMbl:  «3arpA3HeHne  aTMmocgepbl»,  «3arpsA3HeHune
rmapocdepbl», «3arpsisHeHMe MnouBbl», «[lapHMKOBbIA  3PdeKkT», «Oco60
OXpaHsieMble MPUPOAHbIE TEPPUTOPUM», «Moaenn ynpaBnsemoro Mvupa.

O6opyaoBaHue: oTorpammn OXpaHAEMbIX PaCcTEHUA W XMBOTHbLIX KpacHoM
KHUrK Poccunidickoin deaepaunn, KpacHON KHAMM permoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®roC COO ycraHaBnMBaeT TpebOBaHUS K pe3y/bTaTaM OCBOEHUA
obyvaroMmcs  nporpamMm  cpegHero  o6Liero 06pas3oBaHWSA:  IMYHOCTHbIE,
MeTanpeaMeTHbIE U MPeAMETHbIE.

B CTpyKType NMYHOCTHBIX Pe3yNbTaTOB OCBOEHMS MPOrpamMmMbl N0 6MoNornm
BblA€NeHbl CNnefytoLie COCTaBNAOLME: 0CO3HaHMEe 00YyYatoUMUCH POCCUACKOM
rpaXX4aHCKON NAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOONPefeneHuto, wuanuuue momusayuu K  00YyYeHUIO  BMooruu,
yenenanpasientoe paszeumue BHYTPEHHUX YOEXAEHWIA NIMYHOCTU Ha OCHOBE
K/HOYEBBbIX LIEHHOCTENM W UCTOPUYECKUX TpaguuuiA pasBuTUA GMOMOrMYECKOro
3HaHWA, 20mosHocmb u cnocobrocms 00Y4arOLLMXCA PYKOBOACTBOBATLCS B CBOEN
[eATeNIbHOCTN  LLEHHOCTHO-CMbIC/IOBbIMW  YCTAHOBKaMM, MPUCYLLMMWN  CUCTEME
buonornyeckoro  06pa3oBaHUsl, Haauuue  npaocosnanus  IKONOrMYECKON
Ky/NbTYpbl, cnocobrocmu cmasums LENN N CTPOUTL XKU3HEHHbIE N/1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MPOrpamMmMbl No 6UOOrNK AOCTUIaKOTCA
B edMHCTBE Y4ebGHOW M BOCNUTATE/IbHOM [AEATeNbHOCTM B COOTBETCTBUM C
TPaANLNOHHBLIMW POCCUACKAMUN COLMOKYbTYPHbLIMW, UCTOPUYECKUMU U AyXOBHO-
HPAaBCTBEHHBLIMW LEHHOCTSIMW, NPUHATbIMKA B OO6LLECTBE MpaBuiaMn 1 HOPMaMm
NnoBefeHNs 1 CcnocobCTBYHOT Mpoueccam CamMoOmno3HaHUs, CamMOBOCMUTAHUA U
CaMopasBUTUSA, PasBUTUA BHYTPEHHeW MNO3UUUM  JINYHOCTK, MaTpuoTUIMa U
YBXKEHUS K 3aKOHY W MpaBONOpALKY, YeNOBeKY Tpyda W cTapLlemMy MOKOJEHWIO,
B3aMMHOI0 YBaXKEHWs, OGEPEeXXHOro OTHOLWUEHWS K KY/IbTYPHOMY Hacfieguio U
TpagMumuaM MHOFOHaLMOHaNbHOro Hapoga Poccuiickoit deaepaummn, npupoge u
OKpY>KatoLLeli cpege.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUSI Y4yebHOro npeamMeTa «buonorus»
A0/MKHbI OTPaXXaTb FOTOBHOCTb M CMOCOOHOCTbL 00YYatOLLMXCA PYKOBOACTBOBATLCS
CPOPMMPOBAHHOM BHYTPEHHEN MO3MLUMENR JIMYHOCTM, CUCTEMOM LEHHOCTHbIX
OpVEeHTaUMn,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMNOHHBIM LIEHHOCTAM POCCUMIACKOro O6LLECTBa, pacLUMPEHne XM3HEHHOTO
OnbITa W OMbITa AeATe/IbHOCTY B MPOLIECCE peain3aumm OCHOBHBIX Harpas/ieHWI
BOCNUTATE/IbHON AeATeIbHOCTU, B TOM YIC/e B YaCTW:

1) rpa:KaaHCcKOro BOCIIATAHUS:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO3ULMKM 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOr0 0OLLECTBa;



OCO3HaHWe CBOWX KOHCTUTYLUMOHHbLIX MpaB M 0053aHHOCTEN, YBaXKeHWe
3aKOHa 1 NpaBoMnopAKa;

FOTOBHOCTb K COBMECTHO TBOPYECKON [AeATeNbHOCTU NPU  CO3AaHuM
YUYeOHbIX MPOEKTOB, PELUEHMN YYebHbIX WU MO3HaBaTe/bHbIX 3afay, BbIMOHEHUN
OMO/TIOTNYECKMX IKCMEPUMEHTOB;

CMOCOBGHOCTL  ONpeAensiTb  COOCTBEHHYHD MO3ULMIO MO  OTHOLUEHUI K
ABNEHNAM COBPEMEHHOWN YXU3HU N 0O BACHATL €€;

YMEHVE YUYMTbiBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMOAENCTBUSA NOAEN C pasHbIMU YOEXAEHNAMU, KYNbTYPHLIMA LEHHOCTAMU U
COLMaNbHbIM NOJIOXKEHNEM;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLIECCE COBMECTHOMO BbIMO/HEHWS
y4eOHbIX, MO3HaBaTe/IbHbIX W  WUCCMeA0BaTeNlbCKMX 3afad, YBaXXUTE/IbHOIOo
OTHOLUEHNA K MHEHWIO OMMOHEHTOB MpPW OOCY)XXAEHMN CMOPHbLIX BOMPOCOB
OM0/IOrMYECKOro CoflePXKaHus;

FOTOBHOCTb K N'YMaHUTapHOW 1 BOJIOHTEPCKON AeATEeNbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chopMMPOBAHHOCTb pOCCUInCKOW rpaXkKaaHCKOM NAEHTUYHOCTN,
NaTpuoTM3Ma, YBaXKEHUS K CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTU nepef
PoauHOW, ropAocTh 3a CBOM Kpaid, CBOK PoAuMHYy, CBON Si3blK U KYNbTYpY,
MPOLL/IOe M HAaCcTosALLEe MHOrOHaLMOHaIbHOI0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLUEHME K NMPUPOAHOMY Hac/neamio U NamAaTHUKaM NpUposbl,
AOCTUXKEHUAIM POCCUM B HayKe, UCKYCCTBE, CMOPTe, TEXHONOTUAX, TPYAE;

CNOCOBGHOCTb OLIEHMBATb BK/a[, POCCUMIUCKMX YUYEHbIX B CTAHOBMIEHWE W
pasBuTME OMONOrUKM, MOHMMAHWUA 3Ha4YeHWs OKONOrMM B MO3HAHUMM 3aKOHOB
MPUPOAbI, B XXM3HW YeNoBeKa 1 COBPEMEHHOM0 00LLeCTBa;

naenHas yoeXXaEHHOCTb, FOTOBHOCTb K CNyXeHuto u 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

0CO3HaHWe AyXOBHbIX LLEHHOCTEN POCCUINCKOro Haposa;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOTrO MOBEeAEHNS;

CMOCOBGHOCTL OLEHMBaTh CUTYyauMi0 M MPUHMMATb OCO3HaHHbIE pPeLLeHus,
OPUEHTMPYACb HA MOPa/IbHO-HPaBCTBEHHbIE HOPMbI U LLlEHHOCTY;

0CO3HaHWe NIMYHOT0 BKMafa B MOCTPOEHME YCTOMNUMBOrO OyayLLEro;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POANUTENAM, CO3[aHMIO CEMbM Ha OCHOBE
OCO3HAHHOr0 MPUHATUA LEHHOCTEA CEMEMHON >KM3HW B COOTBETCTBUM C
TpagnumsMm Hapogos Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:



3CTETUYECKOE OTHOLUEHME K MUY, BKIHOYad 3CTeTUKY ObiTa, HAy4YHOro u
TEXHNYECKOro TBOPYECTBa, CNopTa, TPYAA, 00LLECTBEHHbIX OTHOLLEHNI;

MOHVMMaHVe 3MOLMOHA/IbHOTO BO3LENCTBMSA XXUBOW NPUPOAbLI 1 €€ LIeHHOCTM;

FOTOBHOCTb K CaMOBBIP@XEHWIO B pPasHbIX BUAax WCKYCCTBA, CTPEMJIEHME
MPOSABNATL Ka4ecTBa TBOPHYECKON NMYHOCTY;

S) ¢pusuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOIIMOHAJIBHOI'O 6J13FOHOJ1y‘ll/lﬂ:

MOHMMaHVe W pealn3aums 340pOBOro U 6Ge3onacHOro 06pasa >KMU3HK
(3gopoBoe  nuTaHWe,  COOMKOLEHWE  TUTMEHWYECKUX  MpaBul U HOPM,
cbanaHCMPOBaHHbIA  PEXMM  3aHATUA U OTAblXa, perynsapHas (usnyeckas
aKTUBHOCTb), OepeXXHOro, OTBETCTBEHHOrO M KOMMETEHTHOrO OTHOLUEHUS K
COOCTBEHHOMY (PU3NYECKOMY W1 NCUXUNYECKOMY 3[0PO0BbLIO;

MOHMMaHMe LEHHOCTU MpaBul  UHAMBUAYaATbHOTO W KONJIEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaLMAX, YTPOXKAIOLLMX 340P0BbIO N XXN3HU NOLEN;

OCO3HaHWe MOCNeACTBUIA U HEMPUATUA BPefHbIX MPUBbIYEK (YnoTpebreHuns
a/TIKOr0/151, HAPKOTUKOB, KYpPeHNS);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLEHHOCTW MacTepCcTBa, TPYL0Nt00me;

FOTOBHOCTb K aKTUBHON [eATe/IbHOCTU TEXHOMOMMYECKON U COLMasbHOM
Hanpas/fIeHHOCTW, CMOCOBHOCTb MHWULMMPOBATL, NJAHNPOBATL M CAMOCTOATE/IbHO
BbIMO/IHATL TaKy0 AesATe/IbHOCTb;

WHTEPEC K Pa3/iMyHbIM Cchepam NpodecCcUoHaibHON [eATeIbHOCTH, YMeHue
COBepLUaTb OCO3HaHHbIA BblIGOp Oyayllelr npodeccun U pPean3oBbIBaThb
COOCTBEHHbIE XXMN3HEHHbIE MNaHbl;

FrOTOBHOCTb M CMOCOOHOCTb K 06pa3oBaHUIO M Camo0bpa3oBaHUIO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

9KONOrMYecKM LienecoobpasHoe OTHOLUEHME K MNpUpofe KaK WCTOYHUKY
YW3HW Ha 3eM/e, OCHOBE eé CyLLLeCTBOBaHNS;

MOBbILLIEHNE YPOBHA 3KOMOMMYECKOM Ky/bTypbl: NpUoGpeTeHMe onbiTa
MNaHMPOBaHWS MOCTYNKOB W OLEHKM WX BO3MOXHbIX MOCNEACTBUAN A1
OKpY>KatoLLIe cpeapl;

0CO3HaHWe rnobasbHOro XapakTepa 3KOMOMMYECKUX MPo6/reM U nyTein mx
peLLeHns:;

CNOCOOHOCTb MCMOMb30BaTb MNPUOOpPETaeMble MPU  U3YyYeHUU BUOIOTUK
3HAHUA W YMeHMs MpW  pelleHMn npobnemM, CBSA3aHHLIX C  palMOHa/IbHbIM
MPUPOAONO/bL30BaHNEM  (COGMIOAeHMe  NpaBu/  MOBELeHWA B MPUPOAE,



HanpaB/IeHHbIX Ha COXpPaHeHMe paBHOBECUS B 3KOCUCTEMax, OXpaHy BW[OB,
aKocuctem, brocepsbl);

aKTUBHOE  HenpusiTue  [JENCTBUWA, NPUHOCAWMX Bpef  OKPYXKatoLLeWn
MPUPOAHOIA Ccpeae, YMeHWe MPOrHO3MpPoBaTbh HeGNaronpusATHbIE 3KOOrMYecKue
nocnecTBUsA NpeanpUHUMaeMbIX AeACTBUIA U NPeaoTBpaLLaTh UX;

Ha/Mumne pas3BMTOro 3KOOrMUYECKOr0 MbILLNEHWS, S3KONOMMYECKOWN KYNbTYpbl,
onbITa AeATeNIbHOCTH 3K0NOrMYECKOA HanpaB/IEHHOCT!, YMEHNS
PYKOBOACTBOBATbCA VMW B MO3HaBaTE/IbHON, KOMMYHUKATVBHOW W COLMa/IbHOM
MPaKTMKe, FOTOBHOCTW K YHYacTUIO B NMPaKTUYECKON AeATe/lbHOCTU 3KOM0MMYECKOM
Hanpas/eHHOCTY;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

CPOPMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BMTUA HayKM M OOLLECTBEHHOW MPaKTUKK, OCHOBAHHOIO Ha Auanore
Ky/bTYp, CNOCO6CTBYHOLLIEr0 OCO3HAHUIO CBOET0 MeCTa B MOIMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM WM 4MTaTeNbCKOW Ky/bTypbl Kak CpefcTsa
B3aMMO/ENCTBMSA MeXAY MOAbMU U NO3HAHWUA MUPA;

MOHMMaHVe CcneunugpuKn BUoNorMnM Kak Hayku, OCO3HaHMs eé ponu B
(hopmMMpOBaHMM  PaLMOHASILHOrO Hay4HOro MbIW/IEHNS, CO34aHWUM  LeNOCTHOro
NpeacTaBneHMs 06 OKPYXKaloLWEM MUPe KakK O eAMHCTBE NMPUPOAbl, Ye/loBeKa U
o6LlecTBa, B MO3HAHUM MPUPOAHbLIX 3aKOHOMEPHOCTEM W peLleHnun npobrem
COXpaHeHUs NPMPOAHOI0 PaBHOBECUS;

y6EXXAEHHOCTb B 3HAUMMOCTM OMONOTMN AN COBPEMEHHON LMBUNN3ZALMN:
obecreyeHnss HOBOrO YPOBHS PasBUTUS MeULMHbI, CO3AaHWe MepCrneKTUBHbLIX
OMOTEXHOMOrMIA,  CMOCOGHbLIX  pelaTb  PecypcHble  MPo6MeMbl  Pa3BUTUA
4esIoBeYeCTBa, MOMCKa MyTel BbIXo4a M3 rnobasibHbIX 3KOM0rMYeckmx npobnem v
obecrieyeHns  nepexoga K YCTOMYMBOMY  PasBUTMIO,  palMOHa/IbHOMY
MCNONb30BaHNIO MPUPOAHBLIX PECYPCOB M (POPMMPOBAHMIO HOBbIX CTaHAApPTOB
XN3HU;

3aMHTEPECOBAHHOCTb B MOMYYEHUN OUMONOTNYECKUX 3HAHWMIA B LENsX
MOBbILWEHNA O6LLEN KyNMbTypbl, €CTECTBEHHO-HAy4YHOW rpPaMOTHOCTK, Kak
COCTaBHOW 4acTu (PYHKLMOHa/IbHOW FPaMOTHOCTI 0By4aroLmxcs, popMmpyemoit
Mpy U3yyeHumn buonoruu;

MOHMMaHWE CYLLHOCTM METOAOB MO3HAHWSA, UCMOMb3YEMbIX B €CTECTBEHHbIX
HayKax, CMnoCOBHOCTVM WCMO/b30BaTh MOMyYaeMble 3HAHWA A1 aHam3a U
0OBACHEHUS ABNEHMIA OKPYXKatoLWero mvpa v npoucxXofamx B HEM U3MEHEHWNA,
YMeHWe [efnaTb OO60CHOBAHHbIE 3aK/IlOYEHMS Ha OCHOBE Hay4HbIX (hakToB U
NMEIOLLMXCA AaHHbIX C LLe/bl NONYYEHUS 4OCTOBEPHbIX BbIBOAOB;



CMOCOGHOCTb CaMOCTOATENbHO WCMO/Mb30BaTh OMONMOrMYEcKne 3HaHUA Ans
PeLeHNs NPo6IeM B peasibHbIX XKU3HEHHbIX CUTYaLIMAX;

OCO3HaHME LEHHOCTU HAy4HOI [esTeNbHOCTU, FOTOBHOCTb OCYLLECTBASTb
MPOEKTHYIO U UCCNEA0BATENbCKYH AeATeNbHOCTb UHANBUAYANBHO U B TPYNME;

FOTOBHOCTb M CMOCOGHOCTb K HEMpepbIBHOMY  00pa3oBaHWO U
caM0o00Opa30BaHNIO, K aKTUBHOMY MOMYYEHUIO HOBLIX 3HAHWUIA MO GMonoruM B
COOTBETCTBUM C XKN3HEHHbLIMU NOTPEGHOCTAMM.

METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS yueBHOro npeameta «buonorus»
BK/IOYAIOT: 3HauMMble N8 (HOPMUPOBAHMS MUPOBO33PEHUS  0BYYaKOLLIMXCS
MEXANCLMNANHAPHbIE (MeXNpeaMeTHbIe) 00LLeHayYHble MOHATUS, OTpaXXatoLue
LIeNOCTHOCTb Hay4yHOW KapTWHbI MMpa W Cneuuduky MeToAoB MO3HAHWS,
NCMONb3yeMbIX B €CTECTBEHHbIX HayKax (BELLEeCTBO, SHEpPruisi, sABeHune, NpoLecc,
cucTeMa, HayyHbliA (hakT, NPUHLMN, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccnefoBaHue,  HabnofeHWe,  U3MEPeHWe,  IKCMEepPUMEHT U ApYTUe);
YHUBepca/bHble YueOHble [AelicTBUsS  (MO3HaBaTeNbHbIE, KOMMYHUKATUBHbIE,

PErynsiTuBHbIE), obecneynBatoLLme (hopmmpoBaHue (hYHKLMOHa/IbHOM
rpaMoTHOCTM X COUMA/IbHOW  KOMMETEHUMW  00y4aroLmxcsi;  CroCOB6HOCTb
obyyaroLmxcs MCNOMb30BaTb OCBOEHHble MEXANCLMMNIMHAPHbIE,

MWPOBO33PEHYECKME  3HAHMS U YHUMBEpCa/lbHble y4yebHble  [EelCTBUA B
Mo3HaBaTe/lbHOM U COLManbHON NPaKTUKE.

B pesynbtate un3yyveHuss 6MOMOTMM Ha YPOBHE CpedHEro 06Llero
obpa3oBaHMA Yy obyuvatowlerocs OyayT  cPOPMUPOBAHbI  MO3HABATE/IbHbIE
YHMBEPCa/IbHblE YUYeOHble AeCTBUS, KOMMYHUKaTUBHbIE YHVBEPCa/IbHbIE YYeOHbIe
[ENCTBUSA, PEerynaTuBHble YHMBEPCa/lbHble Y4ebHble [eNCTBUA, COBMECTHas
AeATeNbHOCTb.

MeTanpeMeTHble pe3ynbTaTbl OCBOEHUS MpPOrpaMmbl CpPeAHEero o6LLero
06pa3oBaHNsA LO/MKHbI OTPaXKaTb:

OBnaneHne YHUBEpPCAJIbHBIMU y‘leﬁHLlMI/I MO3HABATCJIbHBIMHU
NefCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

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

MCNONb30BaTb MPU OCBOEHUW 3HAHWIA MPUEMbI JIOTMYECKOTO MbILLIEHNS
(aHanm3a, CMHTe3a, cpaBHeHWA, Knaccugmkaumm, 0606LLEeHNS), pacKpbIBaTb CMbIC/T



OMONOrNYECKUX MOHATUIA (BbIAENATb UX XapaKTePHbIE MPU3HAaKW, YCTaHaBAMBaTb
CBSI3M C APYTrMMU NOHATUAMN);

onpefenaTb Uenu AesTeNbHOCTW, 3adaBas MapaMeTpbl U KPUTEPUU KX
AOCTUDKEHUS, COOTHOCUTL Pe3ynbTaTbl AesTe/IbHOCTU C NOCTaBNEHHbLIMU LENAMM,;

MCMNONb30BaTh BMOMOrMYECKME NOHATUS O/ 0OBACHEHNA (PAKTOB U ABMEHUIA
YKVBOW Npupoasl;

CTPOUTb JIOTUYECKME pacCyXAeHus (MHAYKTUBHbIE, AedYyKTMBHbIE, M0
aHasiornn), BbISBMIATb 3aKOHOMEPHOCTU W MPOTUBOPEUMS B pacCMaTpUBaeMbIX
SABNEHNAX, POPMYMPOBaTh BbIBO/bI U 3aK/HOUEHWS;

MPUMEHATb  CXEMHO-MOfEfbHble  CcpeacTBa  ANd npeAcTaB/eHNs
CYLLIECTBEHHbIX CBSI3e M OTHOLLEHWUA B M3y4aeMblX GUONOrMYecKNX o6beKTax, a
TaKkKe  NPOTUBOPEUUA  pas3HOr0  pPofa,  BbISBMEHHbIX B Pa3/INYHbIX
NH(OPMALIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTb MnaH PeLeHns NpPob6/eMbl ¢ YYETOM aHa/IM3a MMEOLLNXCS
MaTepuasibHbIX U HeMaTepuasibHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbLI B AEATENbHOCTb, OLIEHMBATb COOTBETCTBME Pe3y/bTaToB
LIeNsIM, OLIEHMBATb PUCKM NOCNEACTBUI AeATENbHOCTY;

KOOPAUHMPOBaTb W BbIMNOMHATL  PaboTy B YCMOBUAX  pPeasibHOro,
BUPTYa/IbHOr0 1 KOMOGMHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaThb KPeaTMBHOE MbILLIEHME NPU PELLEHUN YKMU3HEHHBIX NPO6/EM.

2) 6a30BbIe HCCIEA0BATEIbLCKIE AeliCTBHUS:

BNafeTb HaBblKaMWn Y4eOHO-MCCeA0BaTE/TbCKON U NPOEKTHON AeATENbHOCTH,
HaBblKaMi  paspelleHns  npobnem, CrOCOOGHOCTbIO W TFOTOBHOCTbHO K
CaMOCTOSITE/IbHOMY MOUCKY METOA0B PeLLEHNS NPaKTUYECKNX 3aaay, MPUMEHEHUIO
pa3/IMYHbIX METOA0B NO3HAHNS;

MCMONb30BaTb Pas3/INyHble BWUAbl AEATENbHOCTM MO MNOJYYEHUIO HOBOIO
3HaHWs, €ero WHTepnpeTauuy, npeobpasoBaHUIO W MPUMEHEHUIO B Y4YeOHbIX
CUTYyauusx, B TOM YnCe NPy co3faHnm yUYebHbIX 1 coUManbHbIX NPOEKTOB;

(hopMMPOBaTb Hay4HbI TUM MbILWIEHNS, BNadeTb HAy4YHOW TEPMUHONOTUEN,
KKOYEBLIMU NMOHATUAMM U METOAAMN;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3af4ayM B 006pa3oBaTeNbHOM
AEeATENIbHOCTU U XKN3HEHHbIX CUTYaLNSX;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3M W aKTyau3vMpoBaTb 3afady,
BblABUraTb rMMNOTe3y eé peLleHusi, HaXoAWUTb aprymeHTbl [ANS [0Kas3aTe/bCTBa
CBOMX YTBEPX/AEHWUIA, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHaM3MpoBaTb MOJSlyYEHHblE B XO[e pPelleHnst 3afayn  pe3ynbTarhl,
KPUTUYECKN OLEHMBATb NX OOCTOBEPHOCTb, NMPOrHO3MPOBaTh N3MEHEHNE B HOBbIX
YC/OBUSIX;



[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOOPETEHHDIN OMbIT;

OCYLLECTBNATL Lie/leHanpas/ieHHbIN MOWCK MepeHoca CPefcTB UM CnocoboB
[e/CTBUA B NPOJPECCUOHANbHYIO Cpedy;

YMEeTb MEPEHOCUTb 3HAHWA B MO3HABaTe/IbHY0 W MPaKTUYecKyto 061acTu
XN3HeJeATeIbHOCTH;

YMeTb UHTErPMPOBaTh 3HaHNA M3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUraTb HOBble WAeW, NpefnaraTb OpUrMHa/IbHble MOAXOAbI N PeLLeHns,
CTaBUTb NPO6EeMbI U 337a4K, LOMYCKatOLLMe a/ibTepPHATUBHBIE PeLLeHNs.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATLCA B PA3/IMUHBLIX UCTOUYHMKAX UHGopMauun (TeKcTe y4ebHOro
nocobusi, Hay4yHO-MONyNApPHON nuUTepaType, OMONOrMYECKUX  CNOBapsx W
CMpaBOYHNKAX, KOMMbIOTEPHbIX 6a3zax [aHHbIX, B VIHTEpHeTe), aHaJM3MpoBaThb
NH(OPMaLMIO pa3/INyHbIX BUAOB U (POPM NpeAcTaBieHns, KPUTUYECKN OLLEHMBATD
e€ OCTOBEPHOCTb M HEMPOTMBOPEUNBOCTb;

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

npuobpeTaTb OMbIT MCMNOMb30BaHWUA MHOPMaLMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOMMiA, COBEPLUEHCTBOBATb Ky/bTypY aKTUBHOIO MCMO/b30BaHWA Pas/inyHbIX
MONCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMpPaTL  ONTUMaIbHYO  (DOPMY  MpefcTaB/eHUs
610/10rMYecKoin nHopMauum (Cxembl, rpanku, gnarpaMmmbl, Tabanubl, PUCYHKK
W fpyroe);

MCNONb30BaTb HayYHbIA $3bIK B KayecTBe CpeacTtea npu pabote ¢
OMONOrMYECKON  MH(opMaLMed: MNPUMEHATb  XMMUYECKUe,  (PU3UYECKMe U
mMaTeMaTUyeckme 3Hakv M CUMBOSIbI, (DOPMYy/bl, abbpeBmaTypy, HOMEHKIATYpy,
ncrnonb3oBaTb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME  CPeACTBa
HarnsagHoCTw;

BNafgeTb  HaBblKaMyM  pacno3HaBaHuMA U 3aWMTbl  UH(oOpMaumK,
NH(OPMALMOHHOW 6€30MacHOCT IMYHOCTH.

OBnaneHne YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMU IleﬁCTBI/IHMH:

1) o6menmue:

OCYLLECTB/IATb KOMMYHUKaLMM BO BCEX Chepax »KM3HW, aKTUBHO y4acTBOBaTb
B Avasnore WaM AUCKYCCUM MO CYLLeCTBY 06Cy>KaaeMoln TeMbl (YMeHVe 3afaBaTb
BONPOCHI, BbICKa3bIBaTb CYXXAEHUA OTHOCUTE/IbHO BbIMOJIHEHWS MpesiaraeMon
3ala4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYrMX YYaCTHUKOB
Aananora unmn gUucKyccun);



pacrnosHaBaTb HeBepbasibHble CpefcTBa OOLLUEHUS, MOHUMaTb 3HaYeHue
COLMa/IbHbIX 3HAKOB, MPEANOCbIIOK BO3HUKHOBEHWNS KOHMIMKTHBLIX CUTyauuia,
YMETb CMAryaTb KOH(IMKTbI 1 BECTU MEPErOBOPbI;

BNafeTb PasiMyHbIMU crnocobammn O6LLEHNSA U B3aUMOAENCTBUSA, NOHMMATb
HaMepeHus ApYrux NMoaen, NPosBsTb YBAXKUTE/IbHOE OTHOLLEHME K COBECEeHNKY
1 B KOPPEKTHOM hopMe POpMYnMpoBaTh CBON BO3PAKEHUS;

Pa3BEPHYTO W NIOrMYHO M3MaraTb CBOK) TOYKY 3PEHMSI C WCMO/b30BaHWNEM
A3bIKOBbIX CPE/CTB.

2) coBMeCTHAs IeATeJIbHOCTD:

MOHMMaTb M MUCMOMb30BaTb MPENMYLLIECTBA KOMaHAHON WM WMHANBUAYA/IbHOW
paboTbl NPV pPeLLeHn 6UONOrMYecKor NPo61eMbl, 060CHOBbLIBaTb HEOOXOAUMOCTb
MPYMEHEHMNS rPYNMNOBbLIX (DOPM B3aMMOLENCTBMS MPW PELLEHNN YYEOHOW 3afaun;

BbIOMpaTb TeMaTWKy W METOAbl COBMECTHbIX AEWCTBUMA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONNEKTUBA;

NPpUHMMaTb  LEN  COBMECTHON  [esSTEeNbHOCTW,  OpPraHv30BbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUA,
pacnpeaensite ponv € YYTOM MHEHMIA Y4YaCTHMKOB, 06CYXAaTb pe3ynbTaThbl
COBMECTHO paboThbl;

OLeHMBaTb Ka4yeCTBO CBOEro BK/Maja W KaXAoro yyacTHWKa KOMaHAabl B
06LWMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npeanaratb HOBble MPOEKTbl, OLEHMBATb MAEW C MO3MUUA  HOBU3HBbI,
OPUIMHA/IBHOCTW, NPaKTUYECKON 3HAYMMOCTMW;

OCYLLECTBNATbL MO3UTMBHOE CTPaTErnyeckoe MOBEAEHNE B  Pa3INYHbIX
CUTYyaUMsX, NPOSIBNATb TBOPUECTBO U BOOOGPaXKEHWE, ObITb MHALMATUBHLIM.,

OBnaneHne YHUBEPCAJIbHBIMHA PEryJiiTHBHBIMH IleﬁCTBI/IHMI/I:

1) camoopraHu3anusi:

MCNoNb30BaTb OMONOrMYECKME 3HAHWS ONS BbISIBEHUS MPO6AeM M UX
PELLEHNS B XXU3HEHHBIX U YYEBOHbIX CUTYaLWSIX;

BbIOVMPaTb Ha OCHOBE OMOMOrMYECKMX 3HAHWIA LENEeBbIE U CMbICNOBbIE
YCTaHOBKM B CBOWMX AEWCTBUAX W MOCTYMNKax MO OTHOLUEHUIO K XXMBOW MpPUpPOAE,
CBOEMY 3[10PO0BbIO 1 3[,0POBbI0 OKPYXKAHOLLMX;

CaMOCTOSATE/IbHO OCYLLECTB/IATL MO3HABATE/IbHYIO [esSTeNbHOCTb, BbISABNATb
npobnembl, CTaBUTb U (hOPMYNMPOBaTb COOCTBEHHLIE 3a[aun B 06pa3oBaTe/lbHOM
AEeATENbHOCTU U XXU3HEHHbIX CUTYaLMUSIX;

CaMOCTOSATE/IbHO  COCTaBMATb MMaH  PeleHns Mpob/fieMbl € YYETOM
NMEIOLLMXCS PECYPCOB, COBCTBEHHbIX BO3MOXHOCTEN U NPeAnoYTeHU;

[aBaTb OLEHKY HOBbIM CUTYaLMAM;

pacLUMpsATb paMKy y4eBHOro npegmMeTa Ha OCHOBE NINYHbIX MPeANOUTEHNIA;



[lenatb 0CO3HaHHbI BbIOOP, apryMeHTMpPOBaTb ero, 6patb OTBETCTBEHHOCTb
3a peLleHue;

OLeHNBATb NPUOOPETEHHBIN ONMbIT;

Cnoco6cTBOBaTb (HOPMMPOBAHNIO W MPOSIBNEHWIO LUMPOKOW 3pyauumun B
pasHbIX 0061acTAX 3HAHWK, MOCTOSHHO MOBbIWATL CBOW 06pa3oBaTe/lbHbIA
KYNbTYPHbIV YPOBEHb.

2) CaMOKOHTPOJIb:

[aBaTb OLIEHKY HOBbIM CUTYyaUWAM, BHOCUTb KOPPEKTMBBLI B AEATE/IbHOCTb,
OLleHMBaTb COOTBETCTBUE PE3Y/bTaTOB LIENAM;

BNafgeTb  HaBblKaMW  MNO3HaBaTE/IbHOM  pedieKCMM  KakK  0CO3HaHWS
COBEpPLUAEMbIX AEUCTBMIA U  MbICIUTENbHBLIX MPOLIECCOB, WX Pe3ynbTaToB U
OCHOBaHWI, UCMNONb30BaTb NPUEMBbI pedieKCUn AN OLEHKM CUTyauuu, Bblbopa
BEPHOr0 PeLLEeHUS;

YMeTb OLEHMBATb PUCKM M CBOEBPEMEHHO MPUHMMATb PELUEHUA MO KX
CHWKEHWIO;

NPUHMMATb MOTMBbI M aprymeHTbl APYrMX MpU aHanuie pesynbTaToB
NeATeNbHOCTY;

3) npuHsATHE CeOs M APYTUX:

MPUHUMaTL Cebsl, MOHMMasi CBOW HEAOCTaTKM U AOCTOUHCTBA;

NPUHUMATL MOTMBbI W aprymeHTbl [APYrux npuv aHanmse pesy/bTaToB
NesATeNbHOCTY;

NMpU3HaBaTb CBOE MPaBo M NMpaBo APYrux Ha OLUNBKK;

pasBMBaTb CNOCOBHOCTb MOHUMATL MUP C MO3MLNUN APYTOro YenoBeka.
INPEJIMETHBIE PE3YJIBTATBI

MpeAMeTHbIE pe3ynbTaTbl OCBOEHUS COAEpXKaHWA Y4yebHOro npegmeTa
«bvonorus» Ha yrnyonéHHOM YPOBHE OPMWEHTMPOBaHbl Ha obecrneyeHue
npounbHOro  oby4yeHms  obydarowmxca  6uonormn. OHM  BK/IKOYAOT:
cneyuduyeckne s 6UONOrMM Hay4vHble 3HaHWS, YMEHUS 1 Crocobbl AeCTBUIA MO
OCBOEHWI0, MHTEeprpeTauMn 1 npeobpasoBaHUo 3HaHWIA, BUAbI AEATENIbHOCTM MO
MOIYYEHWUIO HOBbIX 3HAHMIA N UX NMPUMEHEHMIO B Pa3/INYHbLIX YYEOHbIX, & TaKXe B
peasibHbIX XXM3HEHHbIX cUTyaumax. MNpeameTHble pesynbTaTbl NPeAcTaB/eHbl Mo
rofam n3yyeHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS yyebHOro npeameta «buonorua» B 10
Kaacce JOMKHbI OTPAXaTb:

ChOPMMPOBAHHOCTb 3HaHWA O MecTe W ponu 6Guonormm B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMMPOBAHUWN eCTECTBEHHO-Hay4yHOW KapTWHbI MUpa, B
MO3HaHMM  3aKOHOB  MPMPOAbl M pewleHun  npobnem  paynoHanbHOro



MPUPOLOMO/Ib30BaHUSA, O BKNAaLe POCCUMCKUX N 3apyOeXXHbIX YUYEHbLIX B pa3BuUTUE
évonoruu;

BNafeHne CUCTEMON  OGMONOrMYECKMX  3HAHWIA, KOTOpasi  BKJIHOYaeT:
OCHOBOMNoOJararowpe 6OUMOMOrMYecKne TePMUHbI W MOHATUA (KM3Hb, KIIETKa,
opraHusM, MmeTabonM3M, romeoctas, CaMOperynsums, CamMoBOCMPOU3BeAEHNE,
HacneACTBEeHHOCTb, M3MEHYMBOCTb, POCT M pPas3BUTWE), OMONMOTMYECKME TEopun
(kneTouHasa Teopusa T. LLiBaHHa, M. LLIneingeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacteeHHocT T. MopraHa), ydenuna (H. W. BasBunoBa — 0 UeHTpax
MHOroobpasns 1 MPOUCXOXAEHUA  KYNbTYPHbIX  PacTeHWil),  3aKOHbl
(eanHO06pa3na NOTOMKOB MEepPBOr0 MOKO/MEHWA, PacLUensieHnsi, YACTOTbl ramer,
He3aBMCMMOro  HacnegosaHuss . MeHgensd, romOMOrMYeckKux psgos B
HacneACTBEHHOWA N3MEHYMBOCTU H. . Basunnosa), NPUHLMNBI
(KomnsieMeHTapHOCTH);

BMafleHne OCHOBHbIMM METOJaMM Hay4YHOro Mo3HaHUA, WCMO/Mb3yeMbIX B
OMO/IOTUYECKMUX  UCCNEef0BaHNAX XXMBbIX OOBEKTOB (OMucCaHWe, W3MepeHNe,
HabntoAeHne, IKCNEPUMEHT);

YMeHVe BblfeNIATb CYLLEeCTBEHHbIE MPU3HAKWN: BUPYCOB, K/IETOK NPOKapUoT U
3YKapunoT, OLHOK/ETOYHbLIX W MHOTFOK/IETOYHbIX OPraHnM3MoB, B TOM 4uC/e
6akTepuid, rprboB, pacTEHWNIA, XXMBOTHbIX U YesloBeKa, CTPOEHNSA OpraHoB U CUCTEM
OpraHoB PacTEHWi, >KMBOTHBIX, YeN0BEKA, MPOLECCOB >KMU3HEAEATENbHOCTH,
MPOTEKAKOLWMX B OpraHnM3mMax PacTeHWiA, XXMBOTHbLIX W YesloBeka, 61MO0IorMyecKmx
npoueccoB: obMeHa BeLlecTB (MeTabonnM3m), NpeBpaLleHns 3HEPrMKn, BPOXKEHUS,
aBTOTPO(PHOrO M reTepoTPOdHOro TUMOB MUTaHUS, (DOTOCUHTE3a U XEMOCUHTE3a,
MWUTO3a, Meli03a, raMeToreHesa, aMopuoreHesa, NOCTAMOPUOHA/ILHOIO Pa3BUTUS,
Pa3MHOXEHWUA,  WHAUBUAYa&bHOIO  pa3BuTUS  opraHmsMa  (OHTOreHesa),
B3aMMOAENCTBMS reHOB, reTepo3nca, MCKYCCTBEHHOMO 0T6OPA;

YMeHue YyCTaHaBNMBaTb B3aMMOCBA3N MeXAY OpraHouamu KMeTKA N UX
(YHKUMAMMK, CTPOEHWEM KNETOK pasHbIX TKaHeW W UX (YHKUUAMK, Mexay
opraHamm M CUCTEMamMy OpPraHoB Yy PaCTEHWI, XXUBOTHbIX U 4YenoBeKa M KX
(yHKUMAMM, MeXLY CUCTEMaMM OpPraHoB W WX (OYHKUMAMK, MeXAy atanamu
obMeHa BeLLecTB, aTanaMm KIeTOYHOI0 UMK/IA U XU3HEHHbIX LMKI0B OpraHn3MoB,
aTarnamn 3MOPUOHA/IBHOTO Pa3BUTWUA, TEHOTUNOM U (DEHOTMNOM, (PEHOTUMOM U
(hakTopamu cpefbl 06UTaHUS;

YMEeHWe BblIIBNATbL OT/IMUUTENbHbIE MPU3HAKN XMBbLIX CUCTEM, B TOM YUC/E
PACTEHWUIA, YXMBOTHbIX U Ye/I0BEKa;

YMEHVe WCMo/b30BaTb COOTBETCTBYHOLLME aprymeHTbl, OMOMOrMYecKyto
TEPMUHOMOTNIO U CUMBOJIMKY AN1S [OKa3aTe/lbCTBa POACTBA OPraHU3MOB PasHbIX
CUCTeMaTMYecKnX rpynn;



YMeHMWe peLuatb 61Monornyeckme 3afadn, BolSBAATb MPUYNHHO-CIEACTBEHHbIE
CBA3UN MeXAY nccnefyeMbiMU 6MON0rMYECKMMU MPOLECCaMm U ABIEHUAMM, fenaTb
BbIBOZbl 1 MPOrHO3bl HA OCHOBAHWW MOJyYeHHbIX Pe3y/bTaToB;

YMeHWe BbIMNOMHATL N1abopaTopHble M NpakTU4Yeckne paboTbl, cobnoaatb
npasuna npun pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMeHVe BblABuratb TUMoTesbl, MNPOBEPATb WX 3KCMEPUMEHTASIbHBIMM
cpeacTeamu, (opmynupys Lenb WUCCNefoBaHWs, aHa/M3MpoBaTb MOyYeHHbIe
pe3ynbTaThbl U AeN1aTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Yy4ebGHO-McCnefoBaTe/lbCKoin pabote no 6Guonorum,
3KONOrMM 1 MeauLmMHe, NPOBOAMMON Ha 6a3e LUKOJbHBLIX Hay4HbIX 06LecTB, W
Ny6/IM4HO  MPeAcTaBnATb  MOMyYeHHble  pe3y/ibTaTbl  Ha  YYEHUYECKMX
KOH(epeHUusx;

YMeHVe OLeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCC/ef0BaHUA B
obnactm  6uonorMm M MeAuMuMHbl  (KNOHMPOBaHWE,  UCKYCCTBEHHOE
OMNOAO0TBOPEHME, HarpaB/ieHHOE WM3MeHeHMe TeHOMa WM COo3[aHue TPaHCreHHbIX
OpraHn3moB);

YMEHME OCYLLECTBNATb OCO3HAHHbIN BbIGOP OyaAyLerd NPOGecCnoHaIbHOM
[eATeNIbHOCTN B 06/1aCT 6UOOTNK, MeAUUMHLI, BUOTEXHOMNOIMK, BETEPUHAPUN,
Ce/IbCKOro XO03AMCTBA, NMULLEBOW MPOMbILLINEHHOCTU, Yrny6naTb No3HaBaTe/bHbIN
NHTEepeC, HanpaB/ieHHbI HA 0CO3HAHHbIA BbIOOP COOTBETCTBYIOLLE MPoeccun n
MPOAO/MHKEHNE  OMOMOTMYECKOro 006pa3oBaHWA B OpraHu3aumsax  CpefHero
MPOMECCUOHANBHOIO U BbICLLEro 06pa3oBaHus.

MpegMeTHble pe3y/ibTaTbl OCBOEHUS y4ebHOro npegmeta «buonorus» B 11
Kaacce [JO/MKHbI OTPaXKaTb:

COPMMPOBAHHOCTb 3HAHWA O MeCcTe W ponn OUONOrMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHMN COBPEMEHHON €eCTeCTBEHHO-HaY4YHOM
KapTUHbI MMpa, B MO3HAHUW 3aKOHOB MPUPOAblI W PELUEHUN 3IKOSTIOTUYECKMX
NpobseM 4YenoBeyecTBa, a TakKkKe B peLUeHMM BOMPOCOB paLMOHa/IbHOIo
NPUPOLONO0b30BaHUS, 1 B POPMUPOBAHMMN LIEHHOCTHOIO OTHOLLUEHMS K MPUpose,
06LLIECTBY, YeNOBeKY, 0 BKNafe POCCUIACKMX N 3apyOeXHbIX YUYEHbIX-61M0N0roB B
pasBuTe 61UoornK;

YMeHMe BMafleTb CUCTEMON OMONOrMYECKMX 3HaHWI, KOTopas BK/IHOYaeT
onpefenieHnss M TMOHUMaHWEe CYLLHOCTM OCHOBOMOMararoLWmx 61onornyecKnx
TEPMUHOB W MOHATUMA (BWA, 3KOcUCTeMa, Guocdepa), GMonornyeckme Teopun
(aBontoumoHHas Teopua Y. JapBuHa, CUHTETUYECKAs TEOPUA 3BONIOLMM), YHEHUS
(A. H. CeBepuoBa — 0 nyTax 1 HanpasneHusax asonounn, B.. BepHagckoro — o
buocepe), 3aKoHbI (reHeTUyeckoro pasHoBecus K. Xapan v B. BaiHGepra,
3apogpiwesoro cxoactea K. M. bapa), npasuna (MuHumyma HO. Jlmbuxa,



3KOJIOTUYECKON nupamMuibl 3Hepruu), runotesbl (runotesa «mupa PHK» Y.
(nn6epra);

yMeHVe  BnafleTb  OCHOBHbIMW  MeTOZaMM  HAy4yHOro  Mo3HaHu4,
NCMO/b3yeMbIMU B BMOIOTNYECKMX UCCIEA0BAHUAX XKMNBbIX 0OBEKTOB Y 3KOCUCTEM
(onucaHune, n3MepeHne, HabMOAeHWE, 3KCMEPUMEHT), CMocobamMu BbISBIEHNUA U
OLLeHKM aHTPOMOreHHbIX N3MEHEHUIA B NMPUPOLE;

YMeHVe BbIJeNAaTb CYLEeCTBEHHble MpPWU3HaKN: BUAOB, OMOreoLeHO30B,
3KOCUCTEM W Buochepbl, CTabUNM3NPYIOLLEro, [ABVMXKYLLErO M pa3pblBatOLLErO
eCTECTBEHHOIO oT60pa, a/1710NaTpPUYECcKoro " CUMMAaTPUYECKOro
BNA006pAa30BaHNA, BAUAHUA ABUXKYLLMX CUJT 3BOMTOLMMN HA TeHO(OHS, Monynsaumm,
MpMcnoco6IeHHOCTY OPraHNM3MOB K Cpefe 06uTaHus, YepefoBaHNs Hanpas/ieHN
3BONHOLMN, KPYrOBOPOTa BELLECTB U MOTOKA 3HEPTM B 3KOCUCTEMAX;

YMeHVe YCTaHaB/MBaTb B3aMMOCBA3M MeXAy npoueccaMmy 3BONHOLNN,
ABWXYLLMMU CUNaMK aHTPOMoreHe3a, KOMMOHEHTaMW Pas3/IMYHbIX 3KOCUCTEM W
MPUCMOCO6/IEHNAMM K HUM OPraHn3MOB;

YMeHVEe  BbISB/IATb  OT/INUYUTE/bHbIE  MPU3HAKM  XKMBBIX  CUCTEM,
MPUCNOCO6/IEHHOCTL BMAOB K Cpede 06uTaHWsA, abUOTMYECKUX UM BUOTUYECKUX
KOMMOHEHTOB ~ 3KOCMUCTEM, B3aMMOCBA3e/  OpPraHM3mMoB B CO06LLEeCTBax,
aHTPOMOreHHbIX M3MEHEHUIA B 3KOCUCTEMAX CBOEI MECTHOCTH;

YMEHWE WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOIOTMYECKYHO
TEPMUHONOIMIO U CUMBOJIMKY A/ [OKa3aTe/lbCTBa POACTBA OPraHM3MOB pasHbIX
cucTeMaTUYeCKUX rpynmn, B3auMOCBSA3M OpPraHnM3MoB 1 cpefbl 00MTaHus, eANHCTBA
UesI0BEYECKUX pac, HeobXOoAMMOCTM COXPaHeHWs MHOroobpasvs BULOB U
9KOCKCTEM KaK YC/I0BUS COCYLLECTBOBAHWNA MPUPOLbI U Ye0BeYeCTBa;

yMeHuVe peLlatb 61MoNornyeckme 3afadn, BoiBAATb MPUYNHHO-CIEACTBEHHbIE
CBSA3M MeXAy uccrefyembiMy 610I0rMYeCcKMMIU NPoLLeccamn 1 ABNEHUAMM, fenatb
BbIBOAbI Y NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB;

YMeHWE BbINOMHATL /1abopaTopHbIE M MpPaKTUYecKne paboTbl, cobntodaTb
npasuna npun pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHNEM;

yMeHVe BblABWraTb TUMOTE3bl, MPOBEPATb WX IKCMEPUMEHTASIbHLIMY
cpeacTeaMu, (opmynupys Lefb WCCNefoBaHWs, aHaInM3upoBaTb MOSTyYeHHbIE
pe3ynbTaTbl U AeNlaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4uebHO-MCCNnefoBaTeIbCKo paboTte no 6uonorum,
3KONOrMM 1 MeauLmMHe, NPOBOAMMON Ha 6a3e LUKO/bHBIX Hay4HbIX O6LLECTB, U
Ny6ANMYHO  MpPefcTaBnATb  MONYYeHHble  pe3ynbTatbl  Ha  YYEHUYECKMX
KOH(epeHUusx;



YMeHMWe OLeHMBaTb MMMoTe3bl Y TEOPUN O MPOUCXOXAEHUN XXMU3HU, YesloBeKa
N YenoBevyeckux pac, 0 MpuynHax, nocnreicTBuax M crnocobax npefoTBpalleHus
rno6anbHbIX M3MEHEHWIA B Brocdepe;

YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyayLlen npogeccroHanbHOM
AeATeNbHOCT B 06/1aCTV BMONOMNN, 3KOSIOTUK, MPUPOLONOSb30BaHNSA, MEANLIHDI,
OMOTEXHOMOrM, TCUXOMIOTUKN, BETEPUMHAPUKM, CEIbCKOro X03AiCTBa, MULLEBOM
MPOMbILLNIEHHOCTK, YrybnAaTb MO3HaBaTe/lbHbIA MHTEPEC, HarpaB/ieHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  Mnpodieccun U NPOLO/HKEHME
61onornyeckoro 06pasoBaHns B OpraHu3aumnax cpegHero npogecCUoHaNbHOro M
BbICLLEro 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosaunyecTBOo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
w/n HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI Beero KoHTpoJibHBI IIpakTuyeck 06pazoBaTebHbIe
e padoThl ue padboThbl pecypebi
1 bronoruns Kak Hayka
2 JKMBble CUCTEMBI U UX U3yYeHne
3 Buonorua kneTku 0.5
4 XVMmnyeckas opraHu3aumsa KneTku 10
5 CTpoeHue 1 PYHKLNN KNETKK
6 OO6MeH BeLLEeCTB U MpeBpaLLleHne 3HePrun B KNeTke
7 HacneacTeeHHas MH(oOpMaLUua 1 peannsaums eé B KIeTke 9 0.5
8 YKM3HEHHBIA LUK KNETKK 6 1
9 CTpoeHue 1 PyHKLUN OpraHU3MoB 17 1.5
10 Pa3mMHOXeHWe 1 pa3BnTne opraHn3MoB 8 1.5
1 "eHeTVKa — HayKa 0 HacneACTBEHHOCTU U U3MEHYMBOCTY ) 0.5
OpraHv13mosB
12 3aKOHOMEPHOCTW Hac/eACTBEHHOCTH 10
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTH 6
14 "eHeTVKa YenoBeka 3 0.5
15 Cenekums opraHu3Mos 4 1
16 BuoTexHonorns n CMHTETUYeCKas bruosorus 4
17 Pe3epBHOe Bpems 1




OBLEE KOJIMYECTBO YACOB N0 NMPOIrPAMME

102

13




11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbBbIE
Ne (undposbie)
HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI KonTpoiibu IMpakTuyeck
n/n Bcero oOpa3oBaTeJibH
ble paboThI ue padoTbl
ble pecypchbl
1 3apoXaeHuve 1 pasBuUTUE 3BOSIHOLMOHHBIX MPeACTaBIeHN B 4
6uonorum
2 MUKpO3BoOOLMA 1 e€ pe3yNbTaTbl 14 2
3 MakpoaBontouma 1 eé pesynbTathbl 6
4 [MpouncxoXkaeHne 1 passuTHEe XU3HN Ha 3emne 15 15
5 [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
5 3KoMorvg — Hayka 0 B3aMMOOTHOLLEHWNAX OPraHnN3MoB U 3 05
HagopraHU3MeHHbIX CUCTEM C OKpYXKatoLLel cpesow '
7 OpraHu3mbl 1 cpefa 0buTaHus 9 15
8 3Konorvs BUAOB 1 Nonynsayuia 9 0.5
9 3Konorus coobLLEecTB. IKONOrMYECKME CUCTEMBI 12 0.5
10 Buocdepa — rnobanbHas akocucTema 6
11 Yenosek 1 oKpyxaroLas cpeja 6
12 Pe3epBHOe Bpems 8
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB NeKRTpoH
HbIE
N Jara
[
- Tema ypoka Kontpoas | Ilpakruuec | y3yy nugpossie
n/n Bcero HbIE KHe eHUS odpasosare
padoThI padoThbI JILHBIC
pecypchl
1 Buonormsa Kak KOMMaekcHas Hayka U Kak 4aCTb COBPEMEHHOI0 1
obuiecTea
2 YKuBble cucTembl M NX CBOCTBA 1
3 YpoBHeBasA opraHM3auns XXMBbIX CUCTEM 1
4 VicTopumsa OTKPbITUA N N3yYeHNs KNeTKn. KnetoyHas Teopus 1
MeToabl MONEKYNAPHOM U KNETOUYHON Gronornu.
5 MpakTnyeckas paboTa «/13yyeHre METOAOB KNETOYHOW 1 05
oronorun (xpomarorpadms, sanekTpogopes, '
onddepeHLmanbHoe LeHTpugyrposaHve, MLP)»
6 XMMNYECKUNIA COCTaB KNEeTKM 1
7 MwuHepa/ibHble BeLLecTBa KNeTKU, NX B1MOIornyeckas posib 1
OpraHunyeckue BeLecTBa KeTkn — 6enku. JlabopatopHast
8 pabota «OB6HapyXeHne 6e/IKOB C MOMOLLbHO Ka4YeCTBEHHbIX 1 0.5
peakuuii»
9 CsoiicTBa, Knaccugukaumsa n gyHKumMm 6enxkos 1




10

OpraHnyeckune BeLLecTBa KNEeTKN — Yrnesoabl

11 OpraHnyeckune BeLlecTBa KNeTKN — nnnnabl
HyknenHosble kucnotbl. AHK 1 PHK. JlabopaTopHas pa6oTa

12 «/iccnefoBaHme HYKNEMHOBBIX KUCNOT, BblAENEHHBIX U3 0.5
K/IETOK pas/InyHbIX OpraHnu3MoB»

13 CtpoeHue n yHKuMn AT®. pyrue HyKneo3matTpmgpochaTsl
(HT®)

14 CekBeHnpoBaHue HK. MeToabl FeHOMUKMN,
TPaHCKPUMTOMUKMN, NPOTEOMUKMN

15 MeToAabl CTPYKTYPHOW 61onorum

16 Tunbl KNeTok. MNpokaproTnyeckasa KneTka

17 CTpoeHMne 3yKapnoTMYecKor KNeTku. MNpakTnuyeckas paboTa 05
«3yyeHmne CBONCTB KNETOUYHON MeMOpaHbI» '

18 IMoBEPXHOCTHbIN annapaT KNeTKu

19 OpHomeMbpaHHble opraHoubl KneTku. Mpaktuyeckas paboTa 05
«13yyeHne ABMKEHUS UUTOMNAa3Mbl B PACTUTENbHbIX KNeTKax» '
[MonyaBTOHOMHbIE OpPraHoOUbl KNETKW: MUTOXOHAPUN,

20 nnactugpl. JlaboparopHas pabota «l/ccnegoBaHue nnasmonmsa 0.5
N [ennia3Mosin3a B PacCTUTENIbHbIX KNeTKax»

21 HemembpaHHble OpraHounbl KNeTKu

22 CTpoeHue 1 yHKUMKM aapa




CpaBHUTe/IbHaA XapaKTepuCcTMKa KNeToK 3yKapuoT.

23 JabopaTopHas paboTa «M3yyeHne CTPOEHUS KNeTOK 0.5
Pa3NNYHbIX OPraH13MOB»
AccuMmnnauma u gUCCUMUNALNA — ABe CTOPOHbI

24 meTabonunsma. Tunbl 06MeHa BelLecTB. JlabopaTopHas paboTa
«l13yyeHne KaTa/IMTUYECKON aKTUBHOCTU (PEPMEHTOB (Ha
npumepe amMmunasbl UK Katanasbl)»
PepMeHTaTVBHbIV XapaKTep peakuuii KNeToYHOro

o5 meTabonunsma. JlabopatopHas paboTa «l/13yyeHne 05
(hepMeHTaATMBHOIO pacLlernieHns nepokcuaa BoLopoaa B '
PaCTUTENbHBIX U XXUBOTHbIX K/IETKAX»

26 Benku-akTnBaTopbl U 6eNKN-UHINOUTOPSI

27 ABTOTPO(HBIV TUN 06MeHa BELLECTB

28 doToCKHTES

29 XemMocuHTe3. JlabopaTopHas paboTta «CpaBHeHMe NPOLLeCCoB 05
(hOTOCMHTE3a N XEMOCUHTE3a» '

30 AHa3pobHbIe opraHu3mMbl. Bugpbl 6poxkeHns. JlabopaTopHas
paboTa «CpaBHEHVE NMPOLECCOB OBPOXKEHUSA N AbIXaHNSA»

31 A3p06HbIe OpraHn3Mbl. JTarnbl 3HEPreTyecKoro 0bmeHa

39 SHepruns MemopaHHOro rpagneHTa NPoToHoOB. CUHTE3 AT®:
paboTa NPOTOHHOW AT®-CUHTA3bI

33 Peakunn maTpuyHOro cMHTe3a

34 TpaHCKpUNLMA — MaTpUYHbIA CUHTE3 PHK

35 TpaHcnAuuna n eé atanb

36 KoanpoBaHve aMMHOKUCNOT. Posb prbocom B GUOCUHTE3E

benka




37 OpraHusaLlma reHoma y nNpokKapumoT 1 3yKapuoT 1

38 MonekynsapHble MexaHM3Mbl 3KCMPECCUN TEHOB Y 3yKapuoT 1

39 Brpycbl — BHEK/IETOYHbIE POPMbI XXM3HU U 06/IUraTHbIE 1 05
napasuTbl. MpakTnyeckas pabota «Co3fgaHne MoLenn Bmpyca» '

40 BupycHble 3a60/1eBaHUSA YeI0BEKA, XMBOTHbIX, PaCTEHNI 1

41 HaHoTexHonorum B 6uonornm n meguumHe 1

42 YKU3HEHHBIN LMK KNETKM 1

43 MatpuuHbln cuHTes AHK 1

44 Xpomocombl. JTabopaTtopHasa paboTa «/13yyeHne XpoMoCoOM Ha 1 05
rOTOBbLIX MUKpOMpenaparax» '

45 JeneHne KNeTkn — MnTos 1
Tunbl KNeToK. KapnoknHes 1 unToknHes. JlabopatopHast

46 paboTa «HabnwogeHne MMTO3a B KNeTKax KOHUMKa KopeLuka 1 0.5
NnyKa (Ha roToBbIX MMUKpOMnpenaparax)»

47 Perynaumsa >XU3HeHHOro UuKna KneTok 1

48 OpraHu3m Kak efiHoe Lenoe 1

49 TkaHW pacTeHuit. JTabopaTopHas paboTa «/13yyeHne TKaHei 1 05
pacTeHun» '

50 TKaHW XMBOTHbIX 1 YenoBeka. JlabopaTopHas paboTta 1 05
«M3yyeHne TKaHen XXNBOTHbIX» '

51 OpraHbl. CrcTembl opraHoB. JlabopaTopHas paboTa 1 05
«13yyeHne opraHoB LIBETKOBOIO pacTeHUs» '

52 Onopa Tena opraHNM3mMoB 1

53 [ B/>XeHne opraH1u3mMoB 1




54 lNnTaHwe opraHM3moB 1

55 MnTaHre N03BOHOYHLIX XUBOTHbIX. [1LLeBapuTe/bHaA 1
cucTema YenoBeka

56 [blXaHne opraH1n3MoB 1

57 [JbIXaHne N03BOHOYHbIX XXMBOTHbLIX U Ye/loBeKa 1

58 TpaHcnopT BeLLECTB y OpraHu3moB 1

59 KpoBeHoCHasa crcTemMa NO3BOHOYHbIX XXMBOTHLIX U Ye/loBeka 1

60 BblgeneHue y opraH1usMoB 1

61 3awmTa y opraHn3mMoB 1

62 ViIMMyHHas cuctema yenoBeka 1

63 Pa3apaXnumMocTb 1 perynauma y opraHm3mos 1

64 "ymopasibHas perynaumsa n sSHAOKPUHHAA CUCTEMA XUBOTHbIX 1
N YenoBeka

65 dopMbl pasMHOXKEHNA OpraHn3MoB 1

66 MonoBoe pasmMHOXeHue

67 Meito3 1
"ameToreHes. O6paszoBaHue 1 pPasBUTUE MOJIOBbLIX K/IETOK.

68 JNabopaTopHas paboTa «M3yyeHne CTPOEHMS NOMNOBbIX KNETOK 1 0.5
Ha roTOBbIX MUKpOMpenapaTax»

69 VHanBuAayanbHoe passuTe OpraHM3MoB — OHTOreHe3 1

70 3aknagka opraHoB M TKaHei 13 3apo/blLLIEBbIX TMCTKOB 1
POCT 1 pa3BuTHE XXMBOTHbIX. JlTabopaTopHasa paboTa

71 «BblISiBNeHME NPU3HAKOB CXOACTBA 3aPOAbILLEA NO3BOHOUHbIX 1 0.5

XXNBOTHbIX»




Pa3MHOXeHVe 1 pa3BuUTUE pacTeHWiA. JTabopaTopHas paboTa

72 o 1 0.5
«CTpOeHne opraHoB pasMHOXKEHWNA BbICLLNX PacTEHUIA»

73 VicTopunsa CTaHOBNEHMA 1 Pa3BUTUA TEHETUKM KaK HaYKK 1
OCHOBHbIe NOHATWSA N CUMBO/IbI FTeHETUKM. JlabopaTopHas

74 paboTa «[po3ogunnia Kak 06beKT reHeTUYECKMX 1 0.5
ncecnefoBaHNn»
3aKOHOMEpPHOCTU Hac/efoBaHWs NpU3HakoB. MoHOrM6puaHoe

75 ckpewmBaHue. MpakTnyeckas paboTa "M3yyeHune pe3ynbTaToB 1 0.5
MOHOTMOPUAHOr0 CKpewmnBaHms y po3opusbl™

76 LinTonornyeckme 0CHOBbI MOHOTMGPUAHOIO CKpeLLBaHMS 1

77 AHannsupytoLlee ckpelmBaHme. HenonHoe JOMUHNPOBaHWE 1
AnrnépuaHoe ckpelymsaHue. MNpaktnyeckas pabota

78 «M13yyeHue pesynbTaToB AUTMOPULHOTO CKpeLmnBaHmus y 1 0.5
Lp030tKnIIbI»

79 LinTonornyeckme 0CHOBbI AUTMOPUAHOIO CKPeLLMBaHNA 1

80 CuenneHHoe HacnefoBaHWE NPU3HAKOB 1

81 XpPOMOCOMHasA Teopua HacneLCTBEHHOCTU 1

82 "eHeTnKa nona 1

83 ["feHOTUN Kak LefioCcTHasA cucteMa 1

84 "eHeTUYECKNIA KOHTPO/b Pa3BUTUS PACTEHWI, XXUBOTHBIX U 1
yesoBeka

85 13MeHYMBOCTb NMPU3HaKoB. Buabl N3SMEHUMBOCTU 1

86 MoandukalmoHHas N3MeHYMBOCTb 1




BapuaLMoHHbIiA psa 1 BapualyoHHas Kpueas. SlabopaTopHas
paboTa «l/ccneioBaHVe 3aKOHOMePHOCTEW MOANDUKALMOHHOA

87 N3MeH4YMBOCTK. MOCTPOEHNe BapnaLMOHHOIO psada v 05
BapyaLMOHHON KpUBOIi»

88 "eHoTUNMYecKas U3MeHUYNBOCTb. KoMOMHaTBHAA
N3MEHYNBOCTb

89 MyTaunoHHas N3MeHUMBOCTb. [NpakTnyeckas pabota 05
«MyTaummn y apo3otunsibl (Ha rotoBbIX MUKpOMpenaparax)»

90 3aKOHOMEPHOCTM MYTALUMOHHOIO npoLiecca. JrureHeTnKa u
3NUreHoMuKa

01 MeHeTnKa l-Ie}'IOBeKa.Ul_lpaKTI/Il-IeCKaﬂ paboTa «CocTaB/eHune u 05
aHan13 pofoC/IOBHON»

92 MeToabl MeULMHCKOW reHETUKN

93 3HauyeHve MeaMLMHCKON reHeTUKN B NpeLoTBpaLleHnm 1
NeYeHUn TeHeTUYeCKmNX 3a601eBaHNIA YenoBeka
OCHOBHble NOHATUA cenekumu. JlabopatopHas paboTta

94 «3yyeHmne CopTOB KY/bTYPHbIX PaCTEHMIA 1 NOPOA, AOMALLHNX 0.5
YXMBOTHbIX»

95 MeTogabl CenekuMoHHOR paboTsbl. I'Ia6opilTopHaﬂ paboTa 05
«13yyeHne MeToA0B CeNneKLun pacTeHNn»

9 LOoCTVXeHMs cenekumnmn pacTeHNI U XXMBOTHbIX. MpakTnyeckas
paboTa «1pmBMBKa pacTEHNIA»

97 CoxpaHeHue, n3y4yeHune 1 UCMOJb30BaHNE FTeHETUYECKMX
pecypcos

08 BroTexHonorns Kak Hayka v otpacib Npov3BOACTBA. 05
MpakTnyeckas paboTa «/3yyeHre 06bEKTOB BMOTEXHONOMNN»

99 OCHOBHble HarnpaBNeHNst CUHTETUYECKOI B1oNorum




100 XpOMOCOMHas 1 reHHasa NHXXeHepus

101 MeanumHCKne 6MoTeXHOIOUN 1
102 Pe3epBHbIi1 ypoK. MoBTOpeHNe, 06006LLeHNe, CUCTEMATU3ALMS 1
3HaHWM
OBLLUEE KOTMYECTBO YACOB MO NMPOrPAMME 102 135




11 KJIACC

KoanuyecTBo 4acosB DJIEKTPOHHBIE
JlaTa
Ne KoHTpoan uugposbie
Tema Ypoka Bce HpaKanec HU3y4eH
n/n HbIC o0pa3oBaTe/ibH
ro KHe padoTbl | MA
padoThbI ble pecypchl
1 3BO/IOLMOHHAA Teopusa Y. [apBuHa 1
2 [BVXKyLLne cnnbl 3BoNoLMK BUAOB No Y. JapsuHy 1
3 Bopbba 3a CyLLecTBOBaHME, ECTECTBEHHbIN 1 1
NCKYCCTBEHHbI 0TOOP
4 dopMMpoBaHNE CUHTETUYECKO TEOPUI 3BOJTHOLLMN 1
5 3Tanbl 3BOOLMOHHOIO0 npoLecca: MMKPO3BONHOLNA U 1
MaKp03BO/oLUA
6 Monynaunsa — anemeHTapHas eAnHMLA 3BOTHOLUN 1
3aKOH reHeTM4eckoro pasHoeecusa K. Xapau, B.
7 BaliHGepra. JlabopaTopHas paboTa «BbisiBneHne 1 0.5
N3MEHYMBOCTU Yy 0CO6E OAHOro BMUaa»
8 AnemeHTapHble (haKTopbl 3BONHOLMM 1
9 AhhekT ocHoBatens. APeKT OYTbIIOYHOIO rop/ibILLKa 1




Murpayun. M3onaumm nonynauymin: reorpauyeckas,

10
bronormnyeckas

1 EcTecTBeHHbIN 0TOOP — HanpasnAoLLMiA hakTop
3BO/MOLMM

12 Monosoii 0T60P
Mprcnoco6/1eHHOCTL OpPraHM3MOB Kak pe3ynbTaT

13 MWKPO3BOOLMKW. JlTabopaTopHas paboTa «M3yyeHune 0.5
apoMop030B 1 namMoaganTaumii y pacCTeHUIA N XMUBOTHBIX»

MpvMepbl NPMCNOCO6/1EHNI y OpraHM3MOB:

14 Mopdoiornyeckne, hnuanonornyeckne, GUOXMMMYeCKIe, 05
nosefeHYeckue. JlabopatopHas pabota «[1prcrnocobseHns '
OpPraHn3moB 1 UX OTHOCUTe/IbHasA LienecoobpasHOCTb»

15 Bug, ero kputepun n cTpyktypa. JlabopatopHas pabota 05
«CpaBHeHe BUL0B N0 MOP(OSIOTUYECKOMY KPUTEPUIO» '

16 CTpykTypa Buga

17 BungoobpaszoBaHve Kak pesy/ibTaT MUKPO3BO/IOLMM

18 CB$3b MUKPO3BO/TOLMN 1 3NNAEMUONOTUN

19 Makpossontouuns. MNaneoHToNornyeckue MeToabl N3yyeHns

3BO/TIOLMNN




20 Brioreorpadmyeckrie MeToabl U3y4eHNs 3BOOLMN

91 3AM6pUroNornyeckme N CpaBHUTENLHO-MOPKONOrMYeCKme
MeToAbl N3yYeHUs 3BONOLUN

99 MonekynspHo-reHeTU4Yeckre, 6BUOXMMUYECKNE 1
mMaTemMaTunyecknue MeToAbl N3yyeHus 3BOOLUN

23 O6Lme 3aKOHOMEPHOCTHM 3BOMOLNN

24 ApanTuBHasa paguauns. HepaBHOMepHOCTbL TEMIMOB
3BonoLnn

25 HayuHble runoTesbl NPOUCXOXAEHUA XXU3HN Ha 3eM/ie

26 JoHayuyHble NpeAcTaBNeEHNA O 3aPOXKAEHNN YKNU3HU

27 OCHOBHbIE 3Tanbl HEOPraHNYeCKO 3BOJTHOLUN

28 ["MnoTesbl 3apOXKAEHUA XKU3HN
WcTopusa 3emnm n meToapl eé nlydeHus. SlabopatopHas

29 paboTa «/13yyeHne 1 onucaHne NCKonaemblX 0CTaTKOB 0.5
[peBHNX OpraHN3MoB»

30 HauanbHble 3Tarnbl OpraHMYecKoi 3B0HOLMM

31 JBO/MIOLMA 3yKapuoT




OCHOBHbIe 3Tanbl 3BOJTIOLMN PaCTUTENBHOIO MUpa.

32 MpakTnyeckas paboTa «l13yyeHne 0cO6EHHOCTEN CTPOEHUA 0.5
pacTeHM pasHbIX OTAE0B»

33 OCHOBHbIE 3Tanbl 3BONHOLUN XXUBOTHOIO MUPa

34 JBO/IIOLMSA XMBOTHbLIX. NMpakTnyeckas pabota «/13yyeHne 05
0COGEHHOCTEW CTPOEHUA MNO3BOHOUHbIX XMBOTHbIX» '

35 Pa3BuTKe XN3HW Ha 3eMm/ie NO 3pam U nepuogam

36 MaccoBble BbIMUPaHUA — 3KONOrMYECKME KPU3KCHI
npoLuioro

37 CoBpeMeHHbI 3KONOrMYeCKMn KpU3Knc, ero 0CO6eHHOCTH

38 CoBpeMeHHasa cucTema OpraHnM4yecKoro npoLuioro

39 OCHOBHbIe crcTeMaTMYeCKme rpynnbl OpraHM3MoB

40 AHTPOMNO/IOrNA — HayKa 0 Ye/ioBeke

41 Pa3Bu1TMe NpeacTaB/ieHNiA 0 NPOUCXOXKAEHUN YenoBeKa
MecTo yenoBeka B CUCTEMe OpraHMyecKoro mmpa.

42 JNabopaTopHas paboTa «3yyeHne 0CO6EHHOCTEN CTPOEHNSA 0.5

CKeneTa 4YenioBeKa, CBA3aHHbLIX C MPAMOXO0XAEHNEM»




43

LBXKyLLne cubl aHTpornoreHesa

CooTHoLLEeHMe BUOMOTMYECKNX U COLMabHBIX (PaKTOPOB B

44
aHTpororeHese

45 OCHOBHbIe CTaAnn aHTponoreHesa

46 ManeoreHeTnKa 1 NaneoreHOMMKa

47 JBOMOLMA COBPEMEHHOIO YeoBeka

48 Yenoseyeckue pacbl. NpakTnyeckas paboTa «3yyeHune 05
3KONOrMYecKMX afantaunii YenoBeka» '

49 MexaucumnamHapHble MeTo4bl aHTPOMNOIornn

50 3apoxaeHue 1 pasBuUTHE 3KOMOTUK

51 MeTogpl akonorun. JlaboparopHas pabota «/13yyeHuve 05
METO/0B 3KOMOMMYECKUX NCCNeA0BaHNN» '

52 3HayeHMe 3KONOrMYECKNX 3HAHWIA A1s YenoBeKa

53 JKonornyeckme HakTopsbl
AbroTnyeckme haktopbl. CBET KaK 3KO/IOMMYeCKU

54 (hakTOp. JlabopaTopHas paboTa «BbisBneHue 0.5

NpUCNocobeHNiA OPraHn3MoB K B/IMSHUIO CBETA»




AbBroTMYecKme hakTopbl. Temnepatypa Kak
3Konorunyeckunin haktop. JlabopatopHas pabota

55 o 0.5
«BblsiBNeHne npucnoco6ieHnii opraHM3MoB K BAUAHUIO
TemMmneparypbi»
AbBroTMYecKme (hakTopbl. BNaXKHOCTb KakK 3KOM0MMYeCKni
56 (hakTop. JlabopaTopHas paboTa «AHaTOMUYECKME 0.5
0COBEHHOCTN PacTEHWUIA U3 pa3HbIX MECT 0BUTaHUSA»
57 Cpefibl 06MTaHMsA OpraH1M3MoB
58 Buonorunyeckune putmbl
59 YK13HeHHble POpMbI OpraHn3mMoB
60 BruoTtuyeckme dakTopsbl
61 3HayeHne BMOTMYECKNX B3aUMOAENCTBIUIA Ans
CYLLLeCTBOBaHWSA OpPraHn3MoB B cpefie 06UTaHus
62 3KONOrMYeCcKme XapaKTepucTUKM Nonynauum
63 OCHOBHbIe NoKasaTenu NonynALMn: YACIEHHOCTb,
MIOTHOCTb, BO3pacTHas 1 MNonoBas CTPYKTypa
64 OcCHOBHble NoKasartenu NoNynauun: poXxaaeMocTb,
MPUPOCT, TEMIM POCTa, CMEPTHOCTb, MUTPaLUn
65 3Konornyeckasa CTpyktypa nonynauum




66

JdvHamnka nonynaumm v eé perynauns

KpuBble pocTa YncneHHocTy nonynaunn. Kpmsble

67
BbIXXMBaHWS
68 Jkonorunyeckas Hywa Buga. JlabopatopHas pabota 05
«[MpurcnocobneHns ceMsiH pacTeHNiA K pacceneHmnto»
69 Bupg kak cuctema nonynauui
70 3aKOHOMEPHOCTM MOBELEHNSA U MUTPALMIA XXMBOTHbIX
71 Co06LLeCcTBO OpraHM3MoB — GMOLLEHO3
72 JKocucTema Kak OTKpbITas cuctema
73 KpyroBopoT BeLLeCcTB 1 NOTOK 3HEPTNN B 3IKOCUCTEME
74 OCHOBHbIe NoKasaTesin 3KOCUCTEMbI
75 JKON0ornyeckme nupammnbl
76 13meHeHns coobLLecTB — CyKLeccum
- MpupoLHbIe 3KOCUCTEMBI. DKOCUCTEMbI 03P U PEK.

JKOCUCTEMBI MOpE‘I7I N OKeaHOB




MpUPOAHbIE 3KOCUCTEMBI. DKOCMCTEMbI TYH/P, NECOB,

78 o
cTenew, NycTblHb
79 AHTPONOreHHbIE 3IKOCUCTEMBbI
30 Yp6oskocucTembl. MpakTnyeckas pabota «/13yyeHue 1 05
onvcaHue ypbo3KoCUCTEMbI» '
81 3aKOHOMEPHOCTN (POPMUPOBAHUNA OCHOBHbIX
B3aMMO/ENCTBUIA OPraHN3mMOB B 3KOCMCTEMAX
MexaHu3Mbl BO3AENCTBUSA 3arps3HEHNIA pa3HbIX TUMOB Ha
82 cybopraH1u3MeHHOM, OpraHU3MeHHOM, MOMYNALUOHHOM U
3KOCUCTEMHOM YPOBHSX
83 Buocepa — obuennaHeTapHas 060/104Ka 3eMu
84 YueHue B. V. BepHagckoro o buocgepe
85 3aKOHOMEpPHOCTM CYLLeCTBOBaHUA buocdepsl
86 KpyroBopoTb! BELLECTB Y GUOre0XMMUYECKNe LNK/bI
87 30Ha/IbHOCTL Buocdepbl. OCHOBHbIE GMOMBI CyLLIN
88 YCTONYMBOCTbL GroChepsl




89

OKONOrNYECKMe KPU3NChI U UX MPUYKHBI

90 Bo3pelicTBre yenoBeka Ha brochepy

01 AHTPOMNOreHHOE BO3LENCTBYE Ha PacTUTENbHBIN U
YXMBOTHbI MUP

92 OxpaHa npupoasbl

93 OCHOBHble NPUHLMNbI YCTONYMBOr0 Pa3BUTUS
Ye/I0BEYECTBA W MPUPOLbI

94 PauuoHa/IbHoe NpMPOoA0Nosb30BaHNE U COXPaHeHMe
610/10rMYecKoro pasHoobpasus 3emm

95 O606LeHMe No TeMe «MUKPO3BOMOLMA U eé pe3ynbTaTbl»

96 0606weHMe No Teme «MaKpO3BONHOLMS U €€ pe3ynbTaTbl»

97 O606LeHMe No TeMe «TPONCXOXKAEHME N Pa3BUTUE XKIN3HM
Ha 3emne»

08 O606LeHMe No TeMe «IPOMCXOX/AEHME YelOBEKA —
aHTpornoreHes»

99 O606LLeHNEe NO TEMe «IKONOrNsA — HayKa 0

B3aMMOOTHOLLUEHNAX OPraHN3MOoB»




100 O606LeHMe No TeMe «OpraHn3Mbl U cpefa 0buTaHUs» 1
101 O606LLeHNEe N0 TeMe «IKONOrMsA BUAOB 1 NONYNSALMIA» 1
102 O606LeHne no Teme «buochepa — rnobanbHas 1
aKocucTema»
OBLUEE KOJIMYECTBO YACOB N0 NPOIrPAMME 102 7.5







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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET






