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PABOYAA NMPOIrPAMMA

ydyebHoro npeagmerta «buonorusa. basoBbii YpOBEHb»

ans obyvarowmxesa 10 - 11 knaccos

MOACHUTENNbHAA 3ATTMCKA

Mpw paspaboTke nporpammMbl MO 6MOMOrMN TEOPETUYECKYIO OCHOBY A/19 OMPefeneHns rnoAxonoB K
(hopMMpOBaHUIO coaepXKaHnsa yyebHOro npegmeta «brvonorus» CoCTaBUIW: KOHLENTYanbHblE MONOXEHWS
®roC COO o0 B3aMMOOO6YC/IOBNEHHOCTU Lefel, CoAepXaHus, pesynbTaToB 00yveHus u TpeboBaHWUW K
YPOBHIO TMOArOTOBKW BbIMYCKHWUKOB, MOMOXEHUS 06 06WuX Uuensax v npuHUUnax, XapakTepusyrLwmnx
COBpPEMEHHOE COCTOSIHME CUCTeMbl CpeAHero obuiero obpasoBaHusa B Poccuiickoin depepauyuu, a Takxke
MONOXEHUA O creunduke 6MONMOrMK, €€ 3HaYeHUU B MO3HAHUW DXUBOW NPUPoAbl M obecrneyveHun
CyLLeCTBOBaHMA 4esioBeyeckoro obuiectsa. COrnacHO Has3BaHHbLIM MMOJIOXEHUAM, OMpeAesieHbl OCHOBHbIE
(hyHKUMM nporpaMmbl Nno 6uonoruu n eé CTpykrypa.

Mporpamma no 6uonorum faéT npeacTaBieHne O Lensax, 06 06LLein cTpaternn oby4eHns, BOCNUTAHUS
M pasBuTUS obydarowwmxcs cpeacTBaMu y4yebHOro npegmeta «buonorus», onpegenseT o06sa3aTenbHoOe
npeaMeTHOe COAepXaHue, ero CTPYKTypy, pacnpefeneHue Mo pasfenam u TemaMm, peKOMeHLyemyto
nocneAoBaTeNlbHOCTb M3Y4YeHUs y4ebHOro mMatepuana € YYETOM MEXMNPEAMETHbIX W BHYTPUMNPEAMETHbIX
CBSA3el, NOrMKM 06pa3oBaTe/IbHOro NpoLecca, BO3PACTHbIX 0COGEHHOCTEN 00yuvatoLnXCs.

B nporpamme no 6uonornyM TakXe yUUTbIBaKOTCA TpeboBaHWA K MAAHUPYEMbIM JIMYHOCTHbIM,
MeTanpeaMeTHbLIM U MPeAMETHbIM pe3ynbTaTam 06y4yeHWs B (POPMUPOBAHMM OCHOBHbIX BMAOB Y4eOHO-
Nno3HaBaTeNlbHOW  [AeSTENIbHOCTU/YYEOHbIX  AEWCTBMA  06y4YalOLWMXCA MO  OCBOEHWH  COAEPXaHMUSA
6uoniornyeckoro o6pa3oBaHus.

B nporpamme no 6uonormm (10-11 knaccbl, 6a30Bblii  YpOBEHb) peasivM30BaH NPUHLMN
NPeeMCTBEHHOCTM B M3y4YyeHMM 6uonorum, 6narofaps Yemy B Heil NPOCMATPMBAETCHA HaNpaB/leHHOCTb Ha
pasBuTUE 3HaHWM, CBA3AHHbIX C (POPMUPOBAHWEM eCTeCTBEHHO-HAyYHOro MUPOBO33PEHUS, LLEHHOCTHbIX
OpPUEHTALMA NINYHOCTK, 3IKONOTMYECKOro MbILWIEHUS, MpeAcTaB/eHNnin 0 340p0BOM 06pase XU3HKM U
OepeXXHbIM OTHOLWIEeHUEeM K OKpyXawlwen npupogHoin cpegde. [1o3aTomMy Hapagy C  M3yyeHUEM
06LLe6MONOrNYecKUX TEOPUil, a TakKe 3HAHUI O CTPOEHUMU XKMBbLIX CUCTEM Pa3HOr0 paHra M CyLLHOCTM
OCHOBHbIX MPOTEKaKLWMNX B HUX MPOLLECCOB B NporpamMme rno 61MoNorum yaeneHo BHUMaHue MCnonb30BaHUI0
MONYYEHHbIX 3HAHWI B NOBCEAHEBHOM XWU3HW AN1A PeLUeHNsA NPUKNAAHbIX 3afa4y, B TOM Yncne: NpopuiakTukm
HacneACTBEHHbIX 3aboneBaHU  YenoBeka, MeLMKO-TEHETUYECKOro KOHCY/NbTUPOBaHUA, 060CHOBaHMUSA
9KOMOrMyeckn LenecoobpasHoOro noBeAeHUs B OKpYXaloLleil MNpUpOAHOW cpefe, aHanusa BAUSHUSA
X035NCTBEHHOM AeATeNIbHOCTM YeNI0BeKa Ha COCTOSAHWE MPUPOSHbIX Y UCKYCCTBEHHbIX 3KOCUCTEM. Y CUNIEHNE
BHUMAHUA K MNPUKIaAHOW  HanpaBneHHocTW y4yeb6Horo npegmera «buonorus»  NpoAMKTOBaHO
HeoOXOAMMOCTbI 0b6ecneyeHns YCNOBWIA [ANA peweHns OAHOW U3  aKTya/lbHbIX 3ajay LUKO/bHOTIO
6uonornyeckoro obpasoBaHus, KoTopas npegnosiaraeT (opMuUpoBaHue y 06y4aloLWwMxca CnocobHOCTU
afanTupoBaTbCA K U3MEHEHUAM AUHAMUYHO Pa3BMBAIOLLErOCA COBPEMEHHOIO MUpa.

Brnonorna Ha ypoBHe cpefHero o6ulero o6pasoBaHns 3aHMMAaeT BaxXHoe MecTo. OHa obecneymBaet
(hopmupoBaHue y 06yyatoLLnXcs NpeacTaBeHnini 0 Hay4YHOW KapTuHe Mupa, pacmpseT n 0606LaeT 3HaHUS
0 XXMBOW Npupoje, eé OTNNUYNTENIbHbIX NPU3HAaKax - YPOBHEBOM OpraHu3aLumn u 3BoLUKN, CO34aET YC0BUA
4N1: MO3HaHWA 3aKOHOB >XWMBON MpUPOAbl, (HOPMMPOBaHMSA (PYHKLMOHANbHOW TFPaMOTHOCTM, HaBbIKOB
340p0BOro 1 6e3onacHOro o6pasa XU3HWU, IKONOTMYECKOTO MbILUIEHNS, LLEHHOCTHOTO OTHOLEHNSA K XXWBOM
npuUpoLe v YenoBeky.



Bonbloe 3HaueHMe GMONOTUSA UMEET TaKXe AN1A pPelleHns BOCNUTATeNbHbIX W pa3BuBatoLLMX 3a4ad
cpefHero o6uiero 06pasoBaHms, coymanmsanum obydatowmuxcsa. N3yyeHme 6uonorum obecnevmsaeT ycnoBus
AN (hOPMUPOBAHUS UHTENNEKTYaNbHbIX, KOMMYHUKALVOHHBIX U MHPOPMALMOHHbLIX HaBbIKOB, 3CTETUYECKON
Ky/NbTypbl, CNOCOGCTBYET MHTErpauum GMONOTMYECKNX 3HAHWIA C MpPeACTaBNEHUAMU U3 APYTUX YUeBHbIX
npesmMeToB, B YAaCTHOCTU, (PU3NKM, XUMWUW U Teorpadun. HasBaHHble MOMOXEHUA O NpPeAHa3HaYeHUW
yuebHOro npegmeTta «Buonorus» COCTaBUAM OCHOBY [ANS ONpefeneHus MOAXO0A0B K 0OT6opy M
CTPYKTYPUPOBAHMWIO €r0 COAEPXKaHus, NpeACTaBNEHHOr0 B MporpaMme no 61Monoruu.

OT60p copepxxaHus yyebHOro npeameta «brnonormsa» Ha 6a30BOM ypPOBHE OCYLLECTBMEH C MO3ULWIA
KyNbTypoCcoo6pa3HOro noaxofda, B COOTBETCTBUM C KOTOPbIM 06y4aroWMecs AO/MHKHbl OCBOWTb 3HAHWA U
YMEHUS, 3HaunMble Ans (GopMUpoBaHMsA 06LLEl KynbTypbl, ONpeaenatoLine agekBaTHoe NoOBeAeHE YeN0BEKA
B OKPY>XaloLLeil NpupoaHOi cpefie, BOCTPE6OBaHHbIE B MOBCEAHEBHOM XNU3HN N NPAKTUYECKOW AEATENbHOCTH.
Oco60e MecTO B 3TON CUCTEME 3HAHWUI 3aHUMAIOT 3NIeMeHTbl COAEPXKaHWA, KOTOpble CNyXaT OCHOBOW ANs
(hopMupoBaHMsA NpeacTaBAeHUA O COBPEMEHHOWN eCTeCTBEHHO-Hay4YHOW KapTUHe Mupa W LEeHHOCTHbIX
OpMEHTaLMUSAX NMMYHOCTM, CNOCOBCTBYHOLWMX F'yMaHm3aumm 6Moornyeckoro obpasoBaHms.

CTpPYKTYpMpoBaHue cofepXaHus yue6HOro matepuana B nporpaMme no 61M010rum 0CyLLECTB/IEHO C
YYETOM NPUOPUTETHOrO 3HAYEHWS 3HAHWIA 06 OTNMUUTENbHBLIX OCOGEHHOCTSX XXWBOW MNPUPOAbI, O eé
YPOBHEBOI OpraHM3aLuu 1 3BoNKOLUN. B COOTBETCTBMM C 3TUM B CTPYKTYpe yuebHOro npegmeTa «buonorus»
BblfeNleHbl Creaylolme cofepxatenbHble NMHUU: «Bronorns Kak Hayka. MeToAbl HayYHOro MO3HAHUs»,
«KneTka Kkak 6uonoruuyeckas cuctema», «OpraHusm Kak 6Guonoruyeckas cuctema», «Cucrtema Wu
MHOroo6pasue OPraHM4Yeckoro Mupa», «SBOMKOLMS XWUBON NPUPOAbI», «IKOCUCTEMbI M MPUCYLLME UM
3aKOHOMEPHOCTMY.

Lienb n3yyeHus yyebHoro npegmeta «brnonorus» Ha 6a30BOM YpPOBHe - OBfajeHune obyyaroLmnmmcs
3HaHMAMUW O CTPYKTYPHO-(YHKLMOHANbHOMW OpraHn3aLum XuBbiX CUCTEM PasHOro paHra u npuobpeteHue
YMEHWIA MCNOMb30BaTb 3T 3HAHUA ANA FPaMOTHbLIX LEACTBUI B OTHOLIEHUM OBBLEKTOB XXMBOW NPUPOAbI U
PeLUEHMNS Pa3INYHbIX XU3HEHHbIX NPO6eM.

LocTuxeHune Lenn n3yyeHns yyebHoro npeameta «buonorus» Ha 6a30BOM ypoBHe o6ecrneynBaeTcs
peleHnem cneayowmx 3agau:

0CBOEHMe 006y4varLWwmMMNCs CUCTEMbl 3HAHWIA O OWONOTMYECKMX TEOpUsX, YYEHMAX, 3aKoHax,
3aKOHOMEPHOCTAX, rMnoTe3ax, MpaBuiax, CAyXawux OCHOBOW And (OopMMpOBaHWA NpeAcTaBNeHUn o
eCTEeCTBEHHO-Hay4YHOW KapTUHe Mupa, O MeToAax Hay4yHOro Mo3HaHUs, CTPOEHMU, MHOroobpasum wu
0COOEHHOCTAX XMBbIX CUCTEM Pa3HOro YpPOBHSA opraHumsauuun, BblJAKOLLIMXCA OTKPLITUAX U COBPEMEHHbIX
nccnegoBaHuUax B 6uonorum;

(hopmupoBaHMe y 06yUaOLLNXCA MO3HABATENbHbIX, UHTENNEKTYaNbHbIX M TBOPYECKMUX CNOCOGHOCTEIA
B MpoLecce aHanM3a AaHHbIX O MyTAX PasBUTUA B OMOMOTMM HayUHbIX B3rNSA0B, MAel M MOAXOA0B K
N3YUYeHUHO XMBbIX CUCTEM Pa3HOro YPOBHS OpraHu3aunu;

CTaHOB/IEHME Yy 00yYaloLWMXcs 00W e KynbTypbl, YHKLUMOHANBHOM FPamMOTHOCTU, Pa3sBMTUE YMEHWUA
06BACHATL M OLEHMBATbL ABMEHUS OKPYXXAOLLEro mMupa XWBOW NPUPOAbl Ha OCHOBAHUMW 3HAHWIA N OMbITa,
MONYYEHHbIX NPN U3YUEHUN BUONOTUN;

(hopmupoBaHMe y 06y4aloLMNXCs YMEHWUIA WNNKOCTPUPOBATb 3Ha4YeHMe OUONOrMYEeCKMX 3HaHWI B
NPaKTUYeCKON AeATeNbHOCTM  YefioBEKa, pPa3BUTUM  COBPEMEHHbIX MEAULUUHCKUX TEXHONMOrUA n
arpobnoTeXHONOINA;

BOCMMTaHME YOEeXKAEHHOCTN B BOSMOXHOCTM NO3HAHMWS YeNI0BEKOM XXMBOI NPUPOAbl, HE0OB6XO4MMOCTH
0epexXHOro OTHOLWIEHWS K Heil, COo6GNAEHMS 3TUYECKUMX HOPM Mpu MNPOBEAEHUM OBUONOrUYECKUX
nccnefoBaHuii;



0CO3HaHWe LeHHOCTU GMONOrMYECKUX 3HAHWIA NS MOBbILWEHUS YPOBHS 3KOMOTMYECKON KynbTypbl,
Ans GOpPMUPOBAHNS HAYUYHOTO MUPOBO33PEHUS;

NPUMeHeHNe NPUOGPETEHHbBIX 3HAHUIA U YMEHWIA B MNOBCEAHEBHOM XWU3HU AN OUEHKW NOCneAcTBuiA

CBOel [eATe/IbHOCTM MO OTHOLWEHUIO K OKpyXawLulei cpefe, COOGCTBEHHOMY 340pOBbl, 060CHOBaHME U
cobnoeHne mep nNponNakTUKN 3a60NeBaHNIA.

B cucrteme cpefHero obuiero obpasosaHua «buonorus», nsyyaemas Ha 6a3oBOM YypoBHe, fBNseTCA

06s3aTe/IbHbIM Yy4ye6HbIM NpeaMeTOM, BXOASALWMM B COCTaB NpeaMeTHOlM 061acTu «ECTeCTBEHHO-HayuHble
npeameThbl».

[nsa n3yyeHus 6uonornn Ha 6a3oBOM YpPOBHE CpeHero obulero obpasoBaHns 0TBOAUTCS 68 YacoB: B
10 knacce - 34 yaca (1 4ac B Heflento), B 11 knacce - 34 yaca (1 yac B HefleN).

COLAEPXAHWME OBYYEHWA

10 KN1ACC

Tema 1. Buonorna Kak Hayka.

Buonorms kak Hayka. CBA3b 61M0NOrMM  C  OOWLECTBEHHLIMW, TEXHUYECKUMU WU  APYTMMU
eCTECTBEHHbIMW HayKaMu, punocodmen, sTUKOI, 3CTETUKON 1 npaBoM. Ponb 6uonormm B hopMmnpoBaHum
COBPEMEHHOM Hay4HOl KapTUHbI Mupa. Cuctema 6M0N0rMYecKUX Hayk.

MeToAbl NO3HAHUS >XMBOMN npupogbl (HabnwogeHwe, 3KCNEPUMEHT, OMNWUCaHWe, W3MepeHKe,
Knaccugmkaums, MogenmpoBaHue, ctatuctTuyeckas o6paboTka gaHHbIX).

JemMoHcTpauumn:

MopTpeTbl: Y. AapeuH, I'. MeHgens, H. K. Konbuos, XK. YOTCOH n ®. Kpuk.
Tabnuubl 1 cxembl: «MeTOAbl NO3HAHWSA XXWBOW NPUPOSbI».

NabopaTopHble 1 NpakTU4yeckune paboTbl:

MpakTnyeckas pabota Ne 1. «lMcnonb3oBaHWe pa3nnyYHbIX METOAO0B NPU MU3YYEHUN OGUONOTUYECKUX
006BEKTOBY.

Tema 2. X)KnBble CUCTEMbI U UX OpraHmn3ayms.

XuBble cuctembl (bMocucTembl) Kak npeameTr nsydeHusd 6uonornn. OTAnUMe XKMBLIX CUCTEM OT
HeopraHM4yecKoli Npupoabl.

CsoiicTBa 6MOCMCTEM M WX pas3HooOpasve. YPOBHW oOpraHusaumyv OUOCUCTEM: MONEKYNSPHbINA,

KNEeTOYHbIN, TKaHEBbI/, OpraHN3MeHHbI, NONYNALNOHHO-BUAOBOW, 3KOCMCTEMHBbIV (6MOreoLeHOTNYECKNIA),
GrocdepHbIN.



JemMoHcTpauun:
Tabnuubl 1 cxembl: «OCHOBHbIE MPU3HAKMN XU3HU», «YPOBHU OPraHn3aLnm XXUBoW NpupoLbl».

O6opypnoBaHue: mogens Mmonekynsl AHK.

Tema 3. XMMUYECKN COCTaB U CTPOEHUE KIETKM.

XUMUYECKNIA COCTaB KNeTKU. XMUMUYECKUe 31eMeHTbl: MaKpO3/eMeHTbl, MUKPO3/eMeHTbl. Boaa u
MUHepaNbHble BellecTBa.

®YHKLUN BOAblI U MUHEPaNbHbIX BELLECTB B KNeTKe. Moagep)aHne 0CMOTMYECKOro 6anaHca.

benkn. CocTaB M CTPOeHWe 06enKoB. AMWHOKWUCAOTbI - MOHOMepPbl 6enkoB. He3aMeHUMble K
3aMEHMMble  aMWHOKWCOTbl. AMWHOKWUCAOTHbLIA COCTaB. YPOBHW CTPYKTYpbl 6€NKOBOW MONEKY /bl
(nepBuYHasa, BTOpMYHadA, TpeTUYHAA W YeTBepTUYHaA CTPYKTypa). XMMUYECKMe CBONCTBa 6e/KOB.
Buonornueckne QpyHKUMU 6eNKOB.

depMeHTbI - 6uonoruyeckne Katanmsatopbl. CTpoeHWe (epMeHTa: aKTUBHBIA LEHTP, cy6CTpaTHas
cneynduyHocTb. KodepMeHTbl. BuTamuHbl. OTANYMS (hepMEHTOB OT HEOPraHWYeCKNX KaTann3aTopos.

Yrnesofbl: MOHOcaxapugbl (rnokosa, pubosa n gesokcmpunbosa), gucaxapuibl (caxaposa, nakrosa) u
nonucaxapuabl (Kpaxman, rnMKoreH, Lenntonosa). buonornyeckne QyHKUUM yrneBogos.

Nvnnabl:  Tpuranuepuabl, ¢ochonunuabl, cteponabl. MApPodUNbHO-rMAPOGO6GHbIE CBONCTBA.
Buonornueckne pyHkumm nunugos. CpaBHeHWe yrnesogoB, 6e1KOB U TUNNUL0B KaK UCTOUHMKOB 3HEPTrUun.

HyknenHoBsble kucnotbl: AHK n PHK. Hykneotngbl - MOHOMEpPbI HYK/EMHOBLIX KUCNOT. CTpoeHue 1
dpyHkunn AHK. CtpoeHune n pyHkunmn PHK. Buasl PHK. AT®: cTpoeHune n pyHKUUn.

LinTonornsa - Hayka O KneTke. KnetoyHas Teopus - NpuMep B3auMOAeicTBUA uiei M (HakToB B
Hay4YHOM MO3HaHUWU. MeToAbl N3YUYeHUs KNeTKN.

KneTka KaK LenocTHas »uBasi cuctema. O6LLMe NPU3HAKN KNEeTOK: 3aMKHYTas Hapy>XHas memopaHa,
monekynbl AHK Kak reHeTM4YecKkunin annapat, cuctema CuHTesa 6enka.

Tunbl KNETOK: 3yKapnoThyeckas v npokapuoTuyeckas. OCOBEHHOCTM CTPOEHMSA MPOKapUOTMYECKO
KneTkn. KnetoyHas cTeHka 6akTepuil. CTpoeHMe 3yKapuoTUYecKOM KneTKn. OCHOBHble OTNYUSA
pacTUTeNbHOW, XXMBOTHOW U TPUBHON KNETKW.

MoBEpPXHOCTHbIE CTPYKTYpPbl K/IETOK -  K/eTOYHas CTeHKa, [/IMKOKAIMKC, WX (QYHKUUW.
Mnasmatnyeckas membpaHa, eé cBoilcTBa M (yHKUMKU. Liutonnasma v eé opraHomabl. OgHOMeMOpaHHble
opraHoungbl knetku: 3JIC, annapat [0nbAXW, NM30COMbl. [10/lyaBTOHOMHbLIE OpPraHOMAbl K/ETKK:
MUTOXOHAPWU, nnacTugbl. MNMpoucxoxneHve MUTOXOHAPUIA W nnacTug. Bupabl nnactmh. Hemem6paHHble
opraHombl KNeTku: pubocomMbl, KNETOUHbIA LEeHTP, LEHTPUONN, PECHUYKM, XTYTUKN. PYHKLUWN OpraHonioB
KNeTKN. BKioyeHuns.

ALPO - PerynaTopHbIn UeHTp KneTkn. CTpoeHune agpa: agepHas 060/104Ka, KapuoniasMa, XpoMaTuH,
A0PbILLKO. XPOMOCOMBbI.

TpaHCnopT BeLLecTB B K/eTKe.



JemMoHcTpaumu:

MopTpeTbl: A. NleBeHryk, P.Tyk, T.lUsaHH, M. WneiigeH, P. Bupxos, [X. YoTcoH, ®. Kpuk,
M. YunkuHc, P. ®paHknuH, K. M. bap.

[unarpammsbl: «PacnpefeneHne XMMUYECKUX 3/1EMEHTOB B HEXWBOW npupoge», «PacnpegeneHue
XUMUYECKNX 3IEMEHTOB B XXUBOI NPUPOAE».

Tabnuubl 1 cxembl: «llepnognyeckas Tabnnua XMMUYECKUX 3N1eMeHTOB», «CTpoeHue MOJIEKY bl
BOAbl», «buocuHTes 6enka», «CTpoeHue MOnekynbl 6enka», «CTpoeHue (epmeHTa», «HYK/enHOBbIE
kucnotol. AHK», «CTpoeHune Monekynbl AT®», «CTpoeHWe 3yKapuoOTUYeCKOW KneTKu», «CTpoeHue
XUWBOTHOW KNeTkn», «CTpOeHne pacTUTEeNIbHOW KNeTKu», «CTpoeHWe MpOKapuoOTUYECKON KIETKU»,
«CTpoeHne aapa KNeTku», «Yrnesofbl», «JInnuabl».

O6opyaoBaHMe: CBETOBO MWKPOCKOMN, 060pyaoBaHWe A8 NPOBeAEeHMA HaGMAeHWA, U3MEpPEHWU,
39KCMEepMMEHTOB, MUKpONpenapaTbl PaCTUTENbHbIX, XXMBOTHbIX 1 6aKTepuanbHbIX KNeTOK.

JlabopaTopHble U NpaKTU4YecKne paboThbl:

Nab6opatopHasa pabota Ne 1 «M3yyeHme KaTa/MTUUYECKON aKTMBHOCTU (hepMeHTOB (Ha npumepe
aMunasbl UM Katanasbl)».

Nab6opatopHasa pab6oTta Ne 2. «/3yyeHne CTPOEHMA KNETOK PacTeHWI, XXUBOTHbIX U GakTepuii Mnoj
MUKPOCKOMOM Ha FrOTOBbIX MUKpoOMNpenapaTax v UxX onucaHue».

Tema 4. )KNU3He[eATeNbHOCTb K/IeTKMU.

O6meH Bewects, wunu Metabonmsm. Accumunsayma (NNacTUYECKUin 06MeH) U AuccUMUNALUA
(sHepreTnyecknini 06MmeH) - OBe CTOPOHbI €AMHOr0 npouecca MeTabonnsma. Ponb 3aKOHOB COXpaHeHus
BELLECTB ¥ 3HEPrUM B NOHMMaHUN MeTabonmama.

Tunbl 06MeHa BelecTB: aBTOTPO(HbIA MU reTepoTPOMHbIA. PoNb epmMeHTOB B 06MeHe BELLEeCTB U
npeBpaLLeHNn 3HEPTUN B KIIETKE.

d®oTocuHTE3. CBeToBasi M TeMHoBas asbl (PoTOCMHTE3a. Peakumm oTocuHTesa. DPPEKTUBHOCTb
(hoTOCUHTE3a. 3HaueHWe (POTOCUHTE3a AN XKM3HU Ha 3emne. BnusHue ycnoBuin cpefbl Ha (DOTOCUHTE3 U
cnoco6bl MOBbLILIEHNSA €r0 NPOAYKTUBHOCTU Y KYNbTYPHbIX PacCTeHWUIA.

XeMOCUHTEe3. XeMOCUHTe3npytowmne 6aktepmum. 3HaueHne XeMOCHUHTE3a A4/19 XU3HU Ha 3emSie.

JHepreTnyeckunii obMeH B KneTke. PacuienneHne BEWECTB, BblAeNIeHNe N aKKyMyMPOBaHWe 3HEPT UM
B K/MeTKe. OTanbl 3HEepPreTM4YecKoro oomeHa. FInKonms. bpoxkeHne n ero suabl. KNCnopogHoe OKMCNeHMe,
UNN KNeTouHoe AbixaHne. OKUCAMTeNnbHoe ochopmnmpoBaHne. dhPEKTUBHOCTb IHEPreTUUYECKOr0 0OMeHa.

Peakunmn maTpuU4HOro cuHTtesa. eHeTmyeckasd uHhopmaums n OHK. Peanusaumsa reHeTu4eckoi
nHopmaumn B KneTke. MeHETUYECKUIA KOO M ero CBOWCTBA. TpaHCKpUMNUMSA - MaTpUudHblii cuHTe3 PHK.
TpaHcnauma - 6uocuHTes 6Genka. ITanbl TpaHcnauuu. KoguposaHue aMMHOKWUCAOT. Ponb pubocom B
6uocnHTese 6enka.

HekneTouHble (OpMbl XW3HWM - BUpycbl. WcTopmsa oTKpbiTMA BupycoB (4. W. ViBaHOBCKMIA).
OCOBGEHHOCTWN CTPOEHMA M XU3HEHHOTO LMKNa BUPYCOB. bakTepuodarn. bonesHn pacTeHUI, XXMUBOTHBIX U
yesioBeKa, Bbl3blBaemble Bupycamu. Bupyc nmmyHogeduumuta yenoseka (BWY) - Bosbyautens CriN[a.



OO6paTHas TpaHCKpMNUuUs, peBepTasa W WHTerpasa. [lpodmnakTuka pacnpocTpaHeHUs BUPYCHbIX
3a60neBaHuii.

JemoHcTpauyumn:
MopTpeTbl: H. K. Konbuos, 4. V. MBaHoBCcKuin, K. A. TuMmpsses.

Tabnuubl 1 cxembl: «TUMblI NMUTaHUA», «MeTabonn3am», «MUTOXOHAPUSA», « IHEPTreTUUECKNA 0OMEH»,
«Xnoponnact», «®oTocmHTE3», «CTpoeHne AHK», «CTpoeHne M (YHKUMOHMPOBAHWE TreHa», «CUHTEe3
6enka», «[leHeTUYeckuii Koma», «Bupycbl», «bakTepunodarn», «CTpPOeHME WU XXU3HEHHbIA LWKA BuMpyca
CNWAaa, 6aktepuodara», «Pennukaymna AHK».

O6opypfoBaHue: mogenv-anniankaumn «yYpsoeHne AHK un TpaHckpunuus», «buocuHTe3 6enkay,
«CTpoeHmne KNeTkn», mogenb CTpykTypbl JHK.

Tema 5. PasMHOXeHMe U nHAnBULyanbHOe pasBnuTue opraHM3mos.

KNeTouYHbIA UMK/, WKW XU3HEHHbIA LUKN KNeTKn. HTepdasa n mntos. Mpouecchl, npoTekawwne B
nHTepase. Pennunkaumns - peakyma matpuyHoro cmHtesa HK. CTpoeHne XpomMocoM. XpOMOCOMHbIn Habop
- Kapuotun. OWnAOMAHbIA U ransiougHblii XpOMOCOMHbIe Habopbl. XpomMatuibl. LiuTonornyeckne ocHOBbI
PasMHOXEHUA N UHAUBUAYANbHOTO Pa3BUTUSA OPraHU3MOB.

[LeneHune knetkn - muto3. Ctagmm mmutosa. Mpouecchl, MPONCXOAALLME HA Pa3HbIX CTaAWUAX MMTO3a.
Buonormyeckunin cmbicn MUTO3a.

MporpamMMupyemas rnéenb KNeTku - anonTos.

®OopMbl Pa3MHOXEHUS OPraHN3MOB: GeCnosoe 1 NofoBoe. Buabl 6ecnonoro pasMHOXEHUS: AeNeHne
HafiBOe, MOYKOBaHMe OAHO- U MHOTOK/IETOUYHbIX, CMOpo06pa3oBaHMe, BEreTaTWBHOE Pa3MHOXEHME.
CKYCCTBEHHOE KNIOHWPOBaHWE OPraHM3MOB, ero 3HaueHue AN CenekLUum.

Monosoe pasMHOXXEHNE, Ero OTINYNA OT 6ecrnonoro.

Melio3. Ctaguu meliosa. pouecchbl, NPOUCX0AfLLME HA CTaaMaX Meiosa. MoBefeHMe XpOMOCOM B
meliose. KpoccuHrosep. BMONOrMYECKUA CMbICN U 3HAYEHME Melio3a.

FameToreHes - npouecc 06pasoBaHNs NOSOBLIX KNETOK Y XXUBOTHbLIX. [1010Bble Xenesbl: CEMeHHUKM
N andyHukn. O6pas3oBaHWe W pas3BUTUE MOJSIOBbIX KNETOK - rameT (cnepmaTto3ounf, Alueknetka) -
cnepmartoreHes n oBoreHe3. OCOGEHHOCTU CTPOEHUA AWLEKNETOK W crepmaTo3omioB. OniofoTBOPEHMeE.
MMapTeHoreHes.

WHpguBuagyanoHoe passuTue (OHTOreHe3). 3MOpuMOHanbHoe passuTue (ambpuoreHes). ITanbl
AMOPMOHANLHOIO pPasBUTUS Y MO3BOHOYHLIX XKMBOTHbIX: Apo6/ieHUe, racTpynsuus, OpraHOreHes.
MocTambproHanbHOe pa3BuTMEe. TUNbl NOCTIMOPUOHANBHOIO PasBUTUA: NPAMOE, HenpsMoe (JIMYNMHOYHOE).
BnunsHve cpefbl Ha pa3BuThe OPraHM3mMoB, PakTopbl, CNOCOBOHbIE BbI3blBaTb BPOXAEHHbLIE YPOLCTBA.

PocT 1 pa3BuTue pacteHnii. OHTOreHe3 LBETKOBOI0 paCcTeHUs: CTPOEHWE CEMEHN, CTafun pasBUTHA.

JemoHcTpauyun:

Tabnuubl 1 cxembl: «POpMbl Pa3MHOXXEHUA OPraHn3mMoB», «[1BONHOe ONI040TBOPEHUE Y LIBETKOBbIX
pacTeHWit», «BeretaTtnBHOE pa3MHOXEHWE pacTeHUn», «[eneHne KNeTkn 6aktepuii», «CTpoeHUe MonoBbIX



KNeTok», «CTpOeHMe XPOMOCOMbI», «KneTouHbll umkn», «Pennukauma AHK», «MuTto3», «Melio3»,
«[MpAmMoe 1 Henpamoe pasBuTMe», «lameTOoreHes y Maekonutawwmx U yenoseka», «OCHOBHble CTagun
OHTOreHes3ax».

O6opypoBaHMe: MUKPOCKOM, MUKponpenapaTbl «CrnepMaTo3ounibl MAEKONUTAKOWEro», «AilekneTka
MaekonuTawLero», «KapnmoknHes B K/ieTKax KOpellKka fyKa», MarHUTHas Mofenb-annankaunsa «eneHune
KneTku», mogens AHK, mogenb metadasHoli XpOMOCOMbI.

JlabopaTopHble U NpaKTU4YeCcKne paboThbl:

NabopatopHasa paboTta Ne 3. «HabnogeHne MnTo3a B KNETKaX KOHUYMKA KOpellKa fyKa Ha roToBbIX
MUKponpenaparax».

NabopatopHaa pabota Ne 4. «/3yyeHne CTPOEHUSA NOMOBLIX K/IETOK Ha rOTOBLIX MUKpOMpenaparax».

Tema 6. HacneagcTBEHHOCTb U UBMEHUYNBOCTb OPraHM3MoB.

MpegMeT ¥ 3afayn reHeTukn. VMictopusa pasBuTUS FEHETUKW. POonb LUMTONOrMKM U 3Mb6puonornn B
CTAHOBNEHWMN FeHeTUKN. BKnag poCcCUMIACKMNX 1 3apy6eXXHbIX YUYEHbIX B Pa3BUTUE FreHETUKN. MeToAbl FeHeTUKM
(rmbpnaonornyeckuii, LUUTOFEHETUYECKNIA, MONEKYNSAPHO-TeHeTndecknin). OCHOBHbIE TeHeTU4YecKkue
NOHATMA. [eHeTMYecKas CMMBOMKA, MCNOMb3yeMas B CXeMax CKpeLyMBaHWiA.

3aKOHOMEpPHOCTM HacnefoBaHWA MNPU3HAKOB, YCTaHOBMAeHHble [. MeHgenem. MoHornbépugHoe
CKpelwyMBaHue. 3aKoH efMHOO6Opasua rubpuaoB MepBoro MokofeHus. paBuno LOMWHMPOBaHUA. 3akKoH
pacLiensieHns Npu3HaKoB. 'MnoTe3a YACTOThI ramet. IMoSIHOE M HEMOHOE AJOMUHUPOBAHMNE.

ANrnépuaHoe ckpelmBaHWe. 3aKOH He3aBWCMMOrO HacneaoBaHMS MPU3HAKOB. LIMToreHeTuuyeckme
OCHOBbI AUTMGPUAHOIO CKpelMBaHns. AHanusnpytolee ckpelinuBaHme. cnonb3oBaHne aHanu3npyoLwero
CKpeLLMBaHUsa A1 onpeAeneHns reHoTuna ocobu.

CuenneHHOe HacnefoBaHue Npu3HakoB. Pa6oTta T. MopraHa no cUenfeHHOMY HacnefqoBaHUIO FeHOB.
HapyweHune cuenneHns reHoB B pe3ybTaTe KPOCCUHIOBepa.

XpOMOCOMHas Teopus HacNeACTBEHHOCTU. eHeTUYECKME KapTbl.

leHeTMKa nona. XPOMOCOMHOe onpegeneHne nosa. AyYTOCOMbl UM MOMOBble  XPOMOCOMBbI.
[foMorameTHble U reteporaMeTHble opraHuM3mbl. HacnefosaHve NPU3HaKoB, CLEMIEHHbIX C MOOM.

N3MeHUMBOCTb. BuAbl M3MEHUMBOCTW: HEHACNEACTBEHHas W HacneacTBeHHas. Ponb cpeabl B
HeHacneACTBEHHOW WM3MEHUYMBOCTU. XapaKTepucTuka MOAUDUKALMOHHOW M3MEHUYMBOCTU. BapuayuMOHHbINA
PS4 U BapuauMoHHas KpuBas. HopMa peakummu npusHaka. KonnyecTBEHHbIE U KaYeCTBEHHbIE MPU3HAKK U UX
HopMa peakuumn. CoiicTBa MOANDUKALNOHHOWK U3MEHUYMBOCTH.

HacnefcTBeHHas, UM reHOTUNMYECKas, U3MEHUYMBOCTb. KOMOUHATMBHAA M3MEHYMBOCTb. Meio3 u
NMON0BOI NpoLecc - 0CHOBa KOMOWHATUBHOM M3MEHUYMBOCTU. MyTalMOHHas M3MeHUYNBOCTb. Knaccugumkayms
MyTaLuMWii: TeHHble, XPOMOCOMHbIE, TEHOMHble. YacToTa U NpuYnHbl MyTauuii. MyTareHHble akTopbl. 3aKoH
rOMOIOFMYECKNX PALOB B HacNefCTBEHHON n3MeHumBocTn H. V. BaBunosa.

BHeﬂ,qepHaﬂ HacneaCTBEHHOCTb N N3MEHYNBOCTD.

eHeTuka Yenoseka. KapnoTun yenoseka. OCHOBHbIE MeTOAbI FTEHETUKWN YeNOBEKa: reHeanornyeckui,
6/M3HELOBbIA,  LWUTOMEHETUYEeCKUin, OUOXUMUYECKUIA,  MONIEKYNSAPHO-TeHeTUYecknin.  CoBpeMeHHoe



onpefeneHne reHoTmna: MOAHOTEHOMHOE CEKBEHMPOBaHWE, FeHOTUNUPOBaHWE, B TOM 4YMUC/E C MOMOLLbHO
MLUP-aHanu3a. HacnefgcTBeHHble 3a00/MeBaHMA 4YenoBeKa: FeHHble 00M1e3HW, O60Me3HW C HacneACTBEHHOWA
npeapacrnonoXXeHHOCTbIO, XPOMOCOMHbIe 60n1e3HN. CoMaThyeckne n reHepatmBHble myTayum. CTBONOBbIE
KNeTkn. MpuHLMNblI 340pOBOr0 06pasa >XW3HWU, AWArHOCTUKMW, MPOPUNAKTUKMA U NIEYEHUS TeHEeTUYECKUX
6onesHeli.  MeAUKO-TEHETMYECKOE  KOHCY/NbTMpOBaHMEe.  3HayeHUe  MeAUUWMHCKOW  TeHEeTUKM B
NpeaoTBpaLLEHNMN 1 NeYEeHUN TeHeTUYECKMX 3a60/1eBaHN YenoBeKa.

JemMoHcTpauun:

MopTpeTbl: . MeHgens, T. MopraH, . ge ®pus, C. C. YetBepnkos, H. B. Tumodees-PecoBckunii, H.
V. BaBunos.

Tabnuubl N cxembl: «MOHOTM6PUAHOE CKpeLiMBaHME M ero LUTOreHeTUyeckas OCHOBa», «3aKOH
PACLLENIEHNS N €r0 LMTOreHeTUYecKas 0CHOBa», «3aKOH YMCTOThbl raMeT», «AnrnbpuaHoe CKpeLjuBaHme»,
«nTonornyeckne oCHOBbI AMTMOPUAHOIO CKpelnBaHus», «Meiio3», «B3anmoaeiicTBue annenbHbIX reHOB»,
«eHeTnYeckne KapTbl pPacTeHWI, XXMBOTHbIX W 4enoBeka», «leHeTMKa nona», «3aKOHOMEPHOCTM
HacnefoBaHUA, CLENIeHHOro c¢ rnonom», «KapuoTunbl 4enoBeKa M XXUBOTHbIX», «Buibl M3MEHUMBOCTU»,
«MoanpunkaLumoHHaa W3MEHYMBOCTb», «HacnegoBaHne pesyc-haktopa», «[eHeTMKa rpynn KpPoBu»,
«MyTaunoHHas N3MEHYNBOCTb».

O6opyfoBaHue: mogenu-annankaymu «MoHornépugHoe CKpeLnBaHue, «HenonHoe
NOMUHMPOBaHME», «ANrMbpuaHoe cKpelnBaHme», «epeKpEecT XpOMOCOM», MUKPOCKON U MUKponpenapat
«[lpo3othnna» (Hopma, MyTaLnn GOPMbl KPbITbEB 1 OKpPaCcKMW Tena), repbapuin «Fopox NOCeBHOW».

NaGopaTopHble U NpaKTUYecKne paboThbi:

NabopatopHas pa6bota Ne 5. «M3yyeHue pe3ynbTaTtOB MOHOFMOPUMAHOIO W AUTMOGPUAHOIO
CKpeLyBaHus y 4p030(ubl Ha FOTOBbIX MUKpONpenapaTax».

NabopatopHaa pa6ota Ne 6. «M3yyeHne MOAMPUKALMOHHON W3MEHUYMBOCTW, MOCTPOEHMUE
BapMaLMOHHOIO psiga U BapUaLUOHHON KPUBOW».

Nab6opaTtopHasa pab6ota Ne 7. «AHann3 MyTaLunin y 4po30(ubl Ha FOTOBbIX MUKpOMNpenapaTax».

MpakTuyeckasa paboTa Ne 2. «CocTaBneHne U aHann3 POAOCNOBHbIX Ye/IOBEKA».

Tema 7. Cenekumsi opraHnamoB. OCHOBbI 6MOTEXHONOTUM.

Cenekumsa Kak Hayka u npouecc. 3apoXxeHune cefekunm n gomectmkayms. Yuedue H. 1. Basunosa o
LeHTpaxX MPOUCXOXAEHUA U MHOroo6pasus KynbTYpHbIX pacTeHW. LIeHTpbl MPOUCXOXAEHUS LOMALIHUX
XMBOTHbIX. COpT, nopofa, wramm.

CoBpeMeHHble MeTOAbl Cenekumn. MaccoBblii U MHAMBUAYANbHbLIA OTOOPLI B CeNeKuuUn pacTeHuii n
XUBOTHbIX. OueHKa 3KcTepbepa. BAM3KOPOACTBEHHOE CKpewiMBaHWe - WHOGPUAUHT. Yuctas nnHKS.
CkpewmBaHne 4YUCTbIX NWHWIA. [eTeposuc, wnm rubpugHaa cuna. HepoacTBeHHOE CKpelwjMBaHue -
ayTopmanHr. OTpanéHHas ruépuamsaums un eé ycnexu. VICKYCCTBEHHbI MyTareHes u MNONy4YeHue
noAMNIouA0B. [JLOCTUXEHMNSA CeNeKUUn pacTeHNA, XXMBOTHbLIX Y MUKPOOPraHN3MOB.

BnoTexHoNorMa Kak oTpacsib NPoM3BOACTBA. [TeHHas UHXeHepusa. DTanbl CO34aHNA PEKOMOUHAHTHOM
OHK ©n TpaHcreHHblx opraHusMoB. KnetouHad WHXeHepusa. KnetouyHble KynbTypbl. MUKPOKNOHanbLHOe
pasMHOXeHWe pacTeHuin. KnoHMpoBaHWe BbICOKONPOAYKTUBHbLIX Ce/IbCKOXO03AACTBEHHbIX OpPraHM3moB.
JKONOrnyeckme n atuyeckme npobnembl. FMO - reHeTUYecKn MOANGULMPOBAHHbIE OPraHU3MbI.



JemoHcTpaumn:

Moptpetul: H. U. Basunos, . B. MuuypuH, . . KapneyeHko, M. ®. /iBaHoB.

Tabnuubl 1 cxembl: KapTa «LLeHTpbl NPOMCXOXAEHUA U MHOroo6pasns Ky/bTYPHbIX PacTeHUii»,
«[Mopofbl LOMALLUHUX XXUBOTHbIX», «CopTa KY/IbTYPHbIX pacTeHuii», «OTaanéHHas rubpuamsauna», «Pabotsbl
akagemuka M. ®. MBaHoBa», «MMonunnongusa», «O6bLEKTbI BUOTEXHOMOrUUY», «K/IeTOUYHbIE KY/bTYypbl K

KNOHUPOBaHMeE», «KOHCTPYMpoBaHME U NePeHOC FeHOB, XPOMOCOM>.

O6opypaoBaHMe: MyNsXXn NNOLOB U KOPHEMIOAOB AMKMX (POPM U KyNbTYPHbIX COPTOB PacTeHWiA,
repbapuii «CenbCKOX03ANCTBEHHbIE PACTEHNSA».

JlabopaTopHble 1 NpaKTU4YecKne paboThl:
JKcKypcemsa «OCHOBHbIE METOAbI U [OCTMXKEHWNS CENEKLNN PAaCTEHUI M XXUBOTHBIX (Ha CEIEKLUOHHYIO

CTaHUMI, MJEMEHHYI (epMy, COPTOMCMbITATE/IbHbIA Y4yacTOK, B TENJMYHOE XO35MCTBO, NabopaTopumio
arpoyHMBEPCUTETA UM HAYYHOTO LeHTpa)».

11 KNACC

Tema 1. 9BOKOUMOHHAS 6MONOrns.

MpeLnocbINKN BO3HUKHOBEHUS 3BONKOLMOHHON Teopun. IBOMOLMOHHAA Teopus U eé MecTo B
6nonormn. BnuaHune 3BONOLNOHHON TEOPMM Ha pa3BUTUE BMONOTUN N APYTUX HayK.

CeugetenbcTBa 3BoMOUUK. [laneoHTONOrMYeCKMe: MNoC/ef0BaTe/IbHOCTb MOAB/EHUSA BWUOB B
NaseoHTONOrMYECKOM neTonucK, nepexogHole opmMbl. bruoreorpauyueckmne: CXOACTBO U pasnnyve dayH u
(hnop MaTepukoB 1 OCTPOBOB.

Ambpuronornyeckre: CXoLCTBa U Pa3nnMyunsa aM6PNUOHOB pPa3HbIX BUAOB NO3BOHOYHbIX. CpaBHUTENIbHO-
aHaToOMWYyecKue: TrOMOJIOTNYHbIE, aHanorMyHble, PyAUMEHTapHble oOpraHbl, artasu3mbl. MoOJeKynsapHo-
OMOXMMUNYECKME: CXOLCTBO MEXAHU3MOB Hac/eCTBEHHOCTM W OCHOBHbIX MeTabo/NMyeckux nyTeid y BCeX
OpraHu3mMoB.

2BonounoHHaa Teopusa Y. AapsuHa. NpesnocbiiKu BOSHUKHOBEHMA AapBMHU3MA. [BUXYLLME CUMbI
3BO/IIOLUMM BUAOB N0 [apBnHy (M36bITOYHOE PA3MHOXKEHNE NPYU OrPaHNYEHHOCTU PeCypCcoB, HeonpeaenéHHas
N3MeH4YMBOCTb, 60pbba 3a CyllecTBOBaHME, CTECTBEHHbIN 0TOOP).

CuHTeTnyeckas Teopua asonounmn (CTI) n eé OCHOBHbIE NOSOXKEHUS.

Mukpoasontouus. Monynaymsa Kak eauHnLa Braa v 3BOMOLNN.

ABuxyuime cunbl (hakTopbl) 3BOAOLUN BULOB B Npupose. MyTaunoHHbIN NpoLecc 1 KOM6UHATUBHASA
M3MEHYMBOCTb. MONYNALNOHHbIE BOMHbI U Apeid reHoB. N30nauma n murpawms.

EcTecTBEHHbI OTOOP - HanpaBnAKLWMIA (akTop 3BoOLMK. OpMbl eCTECTBEHHOr0 0THOpA.

Mpucnoco6NeHHOCTb OpPraHM3MOB KaK pe3ynbTaT 3Bonwouun. [pumepbl NPUCNOCOGNeHUA Yy
opraHu3moB. Apomopdo3bl U nanoaganTaymm.



Bug n BugoobpasosaHue. Kputepuun euga. OCHOBHble (hOpMbl BUL00O6pa30BaHUA: reorpamnyeckoe,
3KO/1I0TnYecKoe.

Makpoagontouns. dopMbl 3BOAOLMN: (UNeTUYECKas, AMBEPTEHTHAsA, KOHBEPreHTHas, napannienbHas.
HeobpaTmMoCTb 3BOJIOLMN.

[MponcxoxaeHne OT Hecneunanu3npoBaHHbIX Npeakos. [lporpeccupyrowas cneyuanusayms.
AjanTtuBHaga pagunama.

JemMoHcTpauun:

MopTtpeTsbl: K. luHHeid, X. b. Nlamapk, Y. OapeuH, B. O. Kosanesckuin, K. M. bap, 3. Iekkensb,
®. Miwonnep, A. H. CesepLoB.

Tabnuubl 1 cXxembl: «Pa3BuTUE OpPraHMyeckoro mupa Ha 3emne», «3apofblliN MO3BOHOYHbIX
XUBOTHbIX», «ApXeonTepuke», «®opmbl 60pbObI 33 CYLLECTBOBaHUEY, «ECTecTBEHHbIN oTbop»,
«MHoroo6pasne copToB pacTeHuit», «MHOroobpasve nopoj >XMBOTHbIX», «llonynauumny», «MyTaunoHHas
N3MEHUYMBOCTb», «ApomMopdo3bl», «Manoagantaymm», «O6was pAereHepauns», «ABUXKYLWME CUNbI
agonounn», «Kapta-cxema MaplpyTta nyTtewectsus Y. [apBuHa», «bopbba 3a cyLliecTBOBaHME»,
«MpucnocobneHHOCTb OpraHn3MoB», «["eorpathuueckoe BUZ006pa3oBaHme», «QKOoNnormnyeckoe
BMA0006pa3oBaHme.

O6opyoBaHMe: KONNEKLMS HAaCeKOMbIX C Pas/IMYHbIMKU TUMaMU OKPacku, Habop MA0A0B W CEMSH,
Konnekuma «rMpumepbl 3aliUTHBIX NPUCMOCOGNEHUI Yy XUBOTHbIX», Mofenb «OCHOBHble HanpaB/eHUS
3BONOLMMN», 06bEMHAA MofeNb «CTPOEHME TOIOBHOTO MO3ra MO3BOHOUHbIX».

Buoreorpatuyeckas kapta mMupa, Konnekums «®opmMbl COXPAHHOCTM WMCKOMaeMbIX XXWUBOTHbLIX U
pacTeHWii», Mofenb annaukauma «lepekpEct XpOMOCOM», BfiaXKHble npenapatbl «Pa3BUTUe HaCeKOMOro»,
«Pa3BuTne narywkm», mukponpenapat «[Apo3oduna» (Hopma, MyTauum GOpPMbl KPbINbEB N OKPACKK Tena).

NabopaTopHble N NpakTu4yeckne paboTbl:

Na6opaTtopHas pa6ota Ne 1. «CpaBHeHMe BMAOB MO MOP(ONOTrMYECKOMY KPUTEPUIO.

Na6opatopHasa pa6ota Ne 2. «OnucaHue NPUCMOCOGMEHHOCTU OpraHM3Ma M eé OTHOCUTENbHOro
XapakTepa».

Tema 2. Bo3HWKHOBEHME N pasBUTUE XXU3HU Ha 3eMue.

JoHay4Hble npeAcTaBeHNsA 0 3apOXKAeHUU XU3HW. HayyHble TunoTe3bl BOSHUKHOBEHUA XWU3HWU Ha
3emse: abuoreHes v naHcrnepmus. Xnumuyeckas aBonounsa. AGUOreHHbI CUHTE3 OpraHUYecKnX BeLecTs U3
HeopraHnyeckmx. JKCNepMMeHTallbHOe TMOATBEPXKAEHMNE XMMWYECKOW 3BOMOLUKW. HavanbHble 3Tansbl
6uonornyeckoi agonounn. Minortesa PHK-mmupa. ®opmmpoBaHue mem6paHHbIX CTPYKTYP ¥ BOSHUKHOBEHNUE
NPOTOK/eTKW. MNepBble KNeTKM 1 nX 3Bonounsa. ®opMUpoBaHMe OCHOBHbLIX FPYMM XWBbIX OPraHW3mMoB.

Pa3BuTue >XW3HU Ha 3emsie Mo 3paM K nepuogam. Katapxeil. Apxeiickas U NpoTepo3oiickKas apsbl.
Maneos3oiickas 3pa U eé nepuofbl: KeMOPUWCKWIA, OPLOBWUKCKWWA, CUNYPUNCKWUIA,  JEBOHCKWUMN,
KaMeHHOYTONbHbIW, NEPMCKUIA.

Me3o30iickas 3pa 1 eé nepuofbl: TPMaCcOBbIA, KOPCKUIA, MENOBOWA.

KaliHo30licKasi apa 1 eé nepuobl: naneoreHoBbl, HEOreHOBbIN, aHTPOMOreHOBBIIA.



XapakTepucTrKa KanMara u reosiornyeckux npoueccoB. OCHOBHbIE 3Tanbl 3BOMKOLUN PACTUTENIbHOTO
M XXWBOTHOTO Mupa. ApomMopdo3bl Y pacTeHWid W XMBOTHbIX. [osBNEHME, pacuBeT ¥ BbiIMMpaHWe rpynn
XMWBbIX OPraHn3moB.

Cuctema OpraHM4Yeckoro Mumpa Kak OTpaxkeHue 3BoMoLUN. OCHOBHbIE CUCTEMATUUYECKWUE TPYMMbl
OpraH13MoB.

JBONOUMA YenoBeka. AHTPONONOrMS KakK Hayka. Pa3BuTMe NpeAcTaBNeHWA O MPOUCXOXAEHUU
yenoseka. MeToabl M3yyeHWs aHTponoreHesa. CXOACTBA W pa3NMyMs  4YenoBeka U XKUBOTHbIX.
CucTemaTmyeckoe NosoXKeHWe YenoBeKa.

Aswmxkywme cunbl (hakTopbl) aHTponoreHesa. HacnefgcTBeHHass U3MEHUYMBOCTb U €CTECTBEHHbIl
oT6op. O6LLECTBEHHbI 06pa3 XN3HWU, U3TOTOBNEHMNE OPYANIA TPya, MblLLIEHNE, PEYb.

OCHOBHblE CTagun W BETBW 3BONKOLWWM YesOBeKa: aBCTpanonuTekn, Yenosek ymensiii, Yenosek
NPAMOXOAALLNIA, YenoBek HeaHAepTanbCKuii, Yenosek pasyMHbiii. Haxo4Kn MCKONAeMbIX OCTaTKOB, BpeMS
CYLLLECTBOBaHMUSA, 06/1aCTb pacnpocTpaHeHus, 06bEM F0ONIOBHOr0 M0O3ra, 06pa3 XMn3HKU, opyans.

Yenoseyeckne pacbl. OCHOBHble 6onbliMe pacbl: eBponeougHas  (eBpasuiickast), Herpo-
aBcTpanongHasa (sKeatopuanbHas), MOHrosongHasa (asmatcko-aMepukaHckas). YepTbl NPUCNOCOBGNEHHOCTH
npeacTaBuTeNeil YenoBevYeCKNX pac K yCNOBMAM CYLLeCTBOBaHUS. EAMHCTBO 4YenoBeyeckux pac. Kputuka
pacu3ma.

JemMoHcTpauun:

MopTpeTbl: ®. Pegu, J1. Mactep, A. . OnapuH, C. Munnep, I'. HOpu, Y. JapsuH.

Tabnuubl N cxembl: «Bo3HUKHOBEHNE COMHEYHOW CUCTeMbl», «Pa3BUTWE OPraHWYecKoro mMupar,
«PacTuTenbHaa knetka», «KUBOTHas KneTka», «llpokapmoTuyeckasd Knetka», «COBpeMeHHasa cucrtema
opraHuyeckoro mwupa», «CpaBHeHMWe aHaTOMWUYECKUX 4epT CTPOEHUS 4efloBEKA W 4YeN0BeKOOoOpasHbIX
06e3b5H», «OCHOBHble MecTa Ma/jleOHTO/NOTMYECKUX HAXO4OK TMPEeAKOB COBPEMEHHOr0 Yesl0BeKa»,
«[lpeBHeliwne nan», «peBHne noan», «epBble COBPEMEHHbIE NOANY», «UenoBeyecKmne pachl».

O6opypfoBaHue: Mynsxun «lpoucxoxaeHwe 4enoBeka» (6HOCTbl aBCTpasionuTeka, NUTEKaHTpona,
HeaHepTanbLa, KPOMaHbOHLA), CMEenKy WM M306paxeHUs KaMeHHbIX OpyAui NepBOObLITHOrO 4esioBeka
(kKamMHu-4yonnepsl, pybuna, ckpebna), reoxpoHosorunyeckas tabnuua, Konnekums «@Popmbl COXPaHHOCTU
MNCKONAeMbIX XXMBOTHbIX 1 PacTeHWU».

NabopaTopHble N NpakTu4yeckne paboTbl:

MpakTnyeckas pa6ota Ne 1 «M3yyeHMe MCKOMaemMbiX OCTATKOB PacTeHWIA U XXUBOTHbIX B
KOIEKLMNAX».

JKCKypcusa «3JBOMKOLMSA OpPraHMYeckoro Mmupa Ha 3emne» (B €CTECTBEHHO-HayUHbIA wan
KpaeBeauecKunii Mysei).

Tema 3. OpraHnsmbl 1 OKpy>xaroL,aa cpeja.

JKONMOrMs Kak Hayka. 3afauv W pasfenbl 9Konorunm. MeToAbl 3KOMOTMYECKUX WCCNeaoBaHuiA.
SKONOrnYeckoe MMPOBO33PEHNE COBPEMEHHOIO YE/IOBEKA.

Cpe,qbl obuTaHuA OpraHun3mMoB: BOAHadA, Ha3EMHO-BO3AyLlHad, NOYBEHHAA, BHYTPUOPraHU3MeHHas.



Skonornyeckmne hakTopbl. Knaccmmkaums aKonornyecknux hakTopos: abnoTnyeckme, 6MoTMYecKme
N aHTPOMNOreHHble. [elicTBME 3KONOTMUYeCKMX (haKTOPOB Ha OpraHU3Mmbl.

Ab6unoTtnueckne akTopbl: CBET, TemnepaTypa, BAaxHocTb. PoTonepmoamsm. [lpucnocobneHus
OpraHM3moB K AeNCTBMIO abMOTMYECKNX (haKTOPOB. BUoNornyeckne putmsl.

BuoTuueckme Gaktopbl. Bugbl 6GUOTUYECKUX B3aUMOLENCTBMIA: KOHKYPEHLMSA, XULLHWYECTBO,
cuM6uo3 u ero qopmbl. [Mapa3uTu3m, Koonepauus, MyTyanusMm, KOMMeHcanu3m (KBapTUPaHCTBO,
HaxnebHMYecTBO).  AMEHCaNM3M,  HelnTpanu3M.  3HayeHMe  OGUOTUYECKMX  B3aMMOAEWCTBUIA  Ans
CYLLECTBOBAHMS OPraHN3MOB B MPUPOAHBIX COOBLLECTBAX.

JKONMornyeckre xapakTepuctukn nonynaumn. OCHOBHbIE MOKasaTenu MNOnynsauuMn: YUCIEHHOCTb,
MMOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpaums. AuHamuka YMCNEHHOCTW nonynauuu n eé
perynayms.

JemMoHcTpauun:

MopTpetbl: A. T'ymbonbaT, K. ®. Pynbe, 3. 'ekKenb.

Tabnuubl 1 cxembl: Kapta «lpupogHble 30HbI  3emMnn», «CpefAbl 06WTaHUA OPraHn3MoB»,
«doTonepmogmsm», «llonynauum», «3aKOHOMEPHOCTU pocTa UYUCAEHHOCTWM NONynsauun UHQy3opum-
Tyenskn», «luuiesble Lenms.

NabopaTopHble N NpakTu4yeckne paboTbl:

NNabopatopHaa pab6ota Ne 3. «Mopdonornyeckme O0COOEHHOCTM pacTEHUA W3  pasHbIX MecCT
o6UTaHNA».

NabopatopHaa paboTta Ne 4. «BnusHue ceeta Ha poCT U pa3BUTME YePEHKOB KOJeyca».

MpakTuyeckasa paboTa Ne 2. «[MogCcY4ET NNOTHOCTM NONYASALUUIA pasHbIX BUAOB pacTeHMIi».

Tema 4. CoobuiecTBa 1 3KONOTMYECKMNE CUCTEMBI.

CoobuecTBO OpraHn3MoB - 6uoueHo3. CTpPyKTypbl 6MOUeHO03a: BWAOBas, MNPOCTPAHCTBEHHad,
Tpodnyeckasa (nuuiesasn). Bugbl-gommnHaHTbl. CBA3N B GUOLEHO3E.

konornyeckme cuctembl  (3kocuctembl).  TMoHATME 06  3KocucTeme U BMOreoueHo3e.
®YHKUMOHANbHbIE KOMMOHEHTbI 3KOCUCTEMbI: MPOAYLEHTbI, KOHCYMEHTbI, peayLeHTbl. KpyroBopoT BewecTs
N NOTOK 3HEprum B aKocucteme. Tpouyeckne (MULEBLIE) YPOBHU IKOCUCTEMbI. MULLEBbIE Lenn U CeTu.
OCHOBHbIe MOKa3aTenn 3KOCUCTEMbI: 6Guomacca, MPoAYKUMUA. DKOMOrMYeckuMe nupamugbl: NPOAYKLMK,
yncneHHocTn, 6uomaccel. CBONCTBA 3KOCUCTEM: YCTOMYMBOCTb, Camoperynauus, passutme. Cykueccus.

MpupoaHbIe 3KOCUCTEMbI. IKOCUCTEMbI 03EP U PeK. IKOCMCTEMA XBOWHOTO UAN LUMPOKOMCTBEHHOTO
neca.

AHTPONOreHHbIE  3KOCUCTEMbI.  ArpOsKOCMCTEMbl.  Ypb6oskocucTeMbl.  buonormyeckoe u
X03NCTBEHHOE 3HaYeHNe arpo3KocucTeM 1 ypbo3IKOCUCTEM.

BuopasHoo6pasme Kak (hakTOp YyCTOWYMBOCTM  3KocucTeM. CoxpaHeHue 6GMONOrMYECKOro
pasHoobpas3ua Ha 3emie.



YyeHue B. N. BepHapfckoro o 6uocgepe. 'paHuubl, cocTaB U CTPYKTYpa 6uochepbl. XX1Boe BelecTBO
n ero yHkuumn. OcobeHHOCTUM 6Guochepbl Kak rnobanbHOW 3KOCUCTEMbI. [MHaAMMUYeCKoe paBHOBecue U
obpaTHas cBA3b B Guocdepe.

KpyroBopoTbl BELLECTB M OMOreoXMMMUYECKME LUKIbl 31eMeHTOB (yrnepoga, asoTa). 30Ha/IbHOCTb
6uocgepbl. OCHOBHblE GMOMBbI CYLLMN.

UenoseyecTBo B Ouochepe 3emnn. AHTPOMOreHHble W3MeHeHUs B 6uocdepe. [nobanbHble
3Konorunyeckue npobnemsbl.

CocyliecTBoBaHMe npupoabl 1 uenoBeyecTBa. CoxpaHeHMe 6MOpPa3HOO6pPa3Msi Kak OCHOBA
ycToilumBoctn  Guocdepbl. OCHOBa paLMOHaNbHOIO YNpaBfAeHWs NPUPOAHbIMK  pecypcamnm U nx
MCMoNb30BaHMe. [oCTUXEHNUs GUONOTUM U 0XpaHa NPUPOAbI.

JemMoHcTpauun:
MopTpeTbl: A. . TeHcnn, B. H. Cykaués, B. . BepHaacKuiA.

Tabnuubl 1 cxembl: «lMuweBble Uenu», «BuoueHO3: cocTaB U  CTPYKTypa», «[1puposHble
coobuiectBa», «Llenn nuTaHus», «IKonormuyeckas nupammaa», «buocdepa n 4yenosek», «IKocuctema
LWMPOKONIMCTBEHHOIO feca», «JKOCUCTEMA XBOWHOro feca», «buoueHo3 Bogoéma», «ArpoLEeHO3»,
«lMprMepHble aHTPONOreHHbIe BO3ENCTBUSA Ha NPUpPoay», «BaKHeLe NCTOYHMKM 3arps3HeEH s BO3yXa U
FPYHTOBbIX BOA», «[lloyBa - BaxHelwas cocTaBnawwas 6Guochepbl», «dPakTopbl Aerpagaunn MNoOYB»,
«[apHMUKOBbIN 3thdekT», «PakTopbl PaAMOaKTUBHOrO 3arpsisHeHMs 6uocdepbl», «O6Wasa CTPyKTypa
6unoctepbl», «PacnpocTpaHeHMe XU3HM B 6uocdepe», «O30HOBbI 3KpaH 6uoctepbl», «KpyroBopoT
yrnepofa B 6uocepe», «KpyroBopoT a3oTa B Npupoe».

O6opypoBaHue: Mofenb-annavkauns  «TUNUYHble  GUOLEHO3bI»,  repbapuii  «PacTuTenbHble
coobulecTBa», Konnekuum «bnoueHos», «BpeauTenn BaXKHEWWIUX CENbCKOXO3ANCTBEHHbIX KynbTyp»,
rep6apun 1 KONNEKLUNN PACTEHUIA 1 XKMBOTHbLIX, NPUHAANEXALLME K Pa3HbIM 3KONOTMYECKUM rpynnam 04HOro
BMaa, KpacHas KHura Poccuiickoin degepaunmn, n3oopaKeHns 0XpaHSeMbIX BUAOB PACTEHUIA M XXUBOTHbIX.

MITAHNPYEMBIE PE3YJ/IbTATbl OCBOEHWNA MPOMrPAMMBLI MO BUONOTITMN HA BA30OBOM
YPOBHE CPEAHEIO OBLWEINO OEPA30OBAHUNA

CornacHo ®I'OC COO, yctaHaBnMBarlTCca TpeboBaHMUA K pesy/nbTatam OCBOEHMA 0byyatoLmmucs
nporpamm cpegHero obuiero obpasoBaHunsa: NMMYHOCTHLIM, MeTanpeiMeTHbIM U MPeaMeTHbIM.

JINYHOCTHBbLIE PE3Y/IbTATDI

B CTpyKType NMYHOCTHbIX pe3ynbTaTOB OCBOEHUS npefameTa «buonorua» BblfeneHbl chegytowme
COCTaBMAOLLIME: OCO3HAHME 00Y4YaOLWMMNCAS POCCUINCKON TFpaKaaHCKOW MAEHTUYHOCTUM - TFOTOBHOCTU K
CamMopasBUTUIO, CaMOCTOATENIbHOCTM M CaMOOMNPEAENeHNt0, Hamume MOTUBALMM K 0B6Y4YeHUO 6uonoruu,
LleNleHanpaBeHHOe pPasBUTUE BHYTPEHHUX YOEXAEHW NUYHOCTM Ha OCHOBE K/HOYEBbIX LEHHOCTER W
NCTOPUYECKUX Tpaguumnii pasBuTUS GMONOTMYECKOr0 3HaHWUS, TOTOBHOCTb U CMOCOGHOCTbL 06y4atoLMxcs
PYKOBOACTBOBATLCS B CBOEM AeATENIbHOCTW LEHHOCTHO-CMbIC/IOBBIMW YCTAHOBKaMMW, MPUCYLWMMK CUCTEME



61M0N0rNYecKoro 06pa3OBaHI/IF|, Hann4yme 3KON0rn4eckoro npaBoCO3HaHUA, CMoCco6HOCTN CTaBUTb uenn n
CTPOUTb XN3HEHHbIE NJ1aHbI.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHUS NpeameTa «Buonorus» JOCTUraloTcs B eAUHCTBE YYe6HON W
BOCNMTATENbHOW [eATeNbHOCTU B COOTBETCTBMM C TPAAULMOHHBIMU POCCUNCKAUMU COLMOKYNbTYPHBIMM,
NCTOPUYECKMMMN U [YXOBHO-HPABCTBEHHbLIMMW LIEHHOCTAMM, MPUHATLIMK B 06LECTBE NpaBMIaMn U HOpMaMm
noBeAeHMs ¥ Cnocob6CTBYIOT npoueccaMm CamMOMO3HaHMSA, CaMOBOCMUTAHWA W CaMOpPa3BUTUA, PasBUTUSA
BHYTPEHHEN MO3ULUN NNYHOCTK, NAaTPUOTU3MA, YBaXKEHUS K 3aKOHY M NpPaBOMOPsAAKY, YeN0oBeKy Tpyaa u
CTapliemMy MNOKOMEHUID, B3aMMHOI0 YBa)XEHWS, OGEPeXXHOro OTHOWEHWUA K KyNbTYpHOMY Hacneguto W
TpaguLmMam MHOTOHaLMOHaNbLHOro Hapoa Poccuiickoin ®epepaunmn, Npupoae U OKpYXatkoLlein cpege.

JNTMYHOCTHbBIE pe3ynbTaTbl 0CBOEHUS Y4eO6HOro npegmeTta «bnonorusa» AonXHbl 0TpaXKaTb FOTOBHOCTb
M CNOoCOBHOCTbL 06yyarLWmXCcs PYKOBOACTBOBATLCA C(HOPMUPOBAHHONW BHYTPEHHEW MO3uLMel NIMYHOCTH,
CUCTEMOM  LEHHOCTHbIX OpWeHTauui, MO3UTUBHLIX BHYTPEHHUX YOEXAeHW, COOTBETCTBYHOLLNX
TPaAULMOHHBIM  LIEHHOCTSIM POCCMIACKOr0 006LecTBa, pacliMpeHre D>KM3HEHHOrO OnbiTa W OMbiTa
[eATeNbHOCTY B NpoLecce peasv3aLm OCHOBHbIX HarnpaB/ieHWin BOCNUTaTeIbHOM AeATeNIbHOCTW, B TOM Yncne
B YacTtu:

1) rpakgaHCKOro BOCNUTaHMUS:

ChOPMMPOBAHHOCTb FPaXKAaHCKOW MO3NLUKN 06yYatoLLerocsd Kak akTMBHOrO U OTBETCTBEHHOTO Y/leHa
POCCUIACKOr0o 06LLECTBA;

0CO3HaHWe CBOMX KOHCTUTYLMOHHBIX MPaB U 0683aHHOCTEN, YBaXKEHME 3aKOHA 1 NPaBONOPSAAKa;

FOTOBHOCTb K COBMECTHOW TBOPYECKOWN [eATeNbHOCTU MPU CO3AaHMM YUYeOHbIX MPOEKTOB, PeLleHnN
yue6HbIX 1 NO3HaBaTeNbHbIX 3a/la4, BbIMONHEHNN GUONOrNYECKUX IKCEPUMEHTOB;

CNOCOBHOCTb ONpeaensaTb COOGCTBEHHY MO3ULMUIO MO OTHOLIEHUIO K ABEHWUAM COBPEMEHHOMN XN3HU
N OOBACHATD €g;

YMEHMNE YyUNTbIBATb B CBOUX JEACTBUSX HEOOXO0AMMOCTb KOHCTPYKTUBHOIO B3aMMOAERCTBMSA NHOAeN C
pasHbIMU YO6eXAEHUAMN, KYNbTYPHLIMUA LLEHHOCTAMW W COLMANbHbLIM MOTIOXEHMNEM;

FOTOBHOCTb K COTPYAHMYECTBY B MPOLIECCE COBMECTHOrO BbIMOMHEHNS YYeOHbIX, MO3HABATe/IbHbIX U
nccnefoBaTeNbCKMUX 3aAay, YBaXUTENbHOIT0 OTHOLLIEHMS K MHEHWIO ONMOHEHTOB NPY 06CYXAEHWUN CNOPHbIX

BOMPOCOB 61ONOrNYECKOr0 COAePXKaHUS;

FOTOBHOCTb K 'YMaHWTapHOW ¥ BONIOHTEPCKOW AeATeNbHOCTY;

2) NaTPMOTUYECKOr0 BOCMUTAHMS:

C(hOpPMNPOBAHHOCTb POCCUINCKOIN rpaXKAaHCKON MAEHTUYHOCTM, NAaTPMOTU3MA, YBaXXEHUS K CBOEMY
Hapofy, 4YyBCTBa OTBETCTBEHHOCTM nepef POAWHONR, ropAocTu 3a CBOM Kpai, CBOWO PoAuHY, CBOI A3bIK U
KYNbTypy, NPOLIN0E N HaCTOALLEee MHOTOHALNMOHaNbHOro Hapoga Poccuu;

LLEHHOCTHOE OTHOLLEHWNE K NPUPOLHOMY HacNeAnto ¥ NaMATHUKAM NPUPO/bl, AOCTUXEHUAM Poccun B
HayKe, UCKYCCTBe, CMOpTe, TEXHONOTUSX, TPYAE;



CNOCOBHOCTb OLIeHMBATb BKNaj POCCMIACKMX YYEHbIX B CTAHOBNEHME W pa3BuUTUe 6MONOruK,
NMOHMMaHWA 3HauYeHUs 6MONOrMM B MO3HAHWM 3aKOHOB MPUPOAbI, B XXW3HU Yell0BEKA M COBPEMEHHOrO
obLLecTBa;

naeHas yb6exxaeHHOCTb, TOTOBHOCTb K CMYXEHM W1 3aumTte OTeyecTBa, OTBETCTBEHHOCTb 3a €ro
cyaboy;

3) AYXOBHO-HPABCTBEHHOr0 BOCMUTAHUS:
0CO3HaHMe [yXOBHbIX LLEHHOCTEN POCCMIACKOT0 HapoAa;
COPMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHWS, 3TUYECKOT0 NOBEAEHUS;

CNOCOGHOCTb OLEHMBaTb CUTyauuK W NpPWHMMaTb OCO3HAaHHble PEeLleHWs, OPUEHTUPYAChb Ha
MOpa/ibHO-HPABCTBEHHbIE HOPMbI U LEEHHOCTMW;

0CO3HaHMWe IMYHOTO BK/afla B MOCTPOEHUE YCTOWUMNBOTO BYAYLLErO;

OTBETCTBEHHOE OTHOLIEHMWE K CBOMM POAUTENAM, CO34aHUKD CEMbM HA OCHOBE OCO3HAHHOTO MPUHATUS
LLeHHOCTeN CEMeNHOM XXN3HN B COOTBETCTBMM C TpagmumMamm Hapogos Poccuu;

4) 3CTETUYECKOro BOCMUTAHUS:

3CTETUYECKOe OTHOLIEHUE K MUPY, BKIKOYAs 3CTETUKY ObiTa, HAYYHOr0 M TEXHMYECKOr0 TBOPYECTBA,
cnopTa, TpyAa, 06LeCTBEHHbIX OTHOLUEHWA;

NMOHUMaHMe 3MOLMOHA/IbLHOTO BO3AENCTBISA XMNBOI NPUPOAbLI N €€ LIEHHOCTH;

FOTOBHOCTb K CaMOBbLIPaXEHWKO B pasHblX BUAaxX WMCKYCCTBa, CTPeMJ/IeHMe MpoABAATb KayecTsa
TBOPYECKOW INYHOCTH;

5) (hM3MYeCKOro BOCNMUTaHUSA, (POPMMPOBAHUA KyNbTypbl 340POBbS M 3MOLMOHANbHOIC
6naronony4ymnsa:

NMOHUMaHWe 1 peanunsaymsa 340p0oBOro 1 6e3onNacHoOro obpasa Xu3Hu (340p0OBOe NUTaHWe, CO6N0AeHNe
FTMTMEHNYECKMX MpaBun M HOPM, cHanaHCUPOBAHHbIN PEXUM 3aHATUIA W OTAbIXa, perynapHas guanyeckas
aKTUBHOCTb), 6epeXXHoro, OTBETCTBEHHOIr0 Y KOMMETEHTHOIO OTHOLUEHUS K COOGCTBEHHOMY (PU3MYECKOMY U
NCUXNYECKOMY 3[40PO0BbIO;

MOHUMaHMe LEeHHOCTU MpPaBU WHAWBMAYaNbHOFO W KONJEKTUBHOrO 6e30MacHOro noBefeHus B
CUTYaUMAX, YIPOXatoLMX 340POBbI0 M XU3HW NIOAEN;

0CO3HaHMe NOCNeACTBUIA N HENPUATUA BPEAHbIX NPUBbIYEK (ynoTpebneHns ankorons, HapKOTUKOB,
KYypeHus);



6)TpynoBOro BOCMNUTAHUA:
FrOTOBHOCTb K TPYAY, OCO3HaHWe LeHHOCTU MacTepcTBa, TPyAono6ue;

FrOTOBHOCTb K aKTUBHOIW AeaTenbHOCTU TEXHO/IOTMYECKOH 1 cou,maanoﬁ HanpaB/1€HHOCTH,
CMOCo6HOCTb MHULUNNPOBATb, NNaHNPOBATb N CAMOCTOATENIbHO BbINO/THATL TaKyH AEATENIbHOCTD;

MHTEPEeC K pasnnyHbIM chepaM NpodeccroHanbHOR AeaTeNbHOCTM, YMEHMe coBepllaTb OCO3HAHHbIl
BbIGOP OyAyLLeli npoheccmn 1 peann3oBbiBaTb COGCTBEHHbIE XU3HEHHbIE MaHbl;

rOTOBHOCTb M CNOCOGHOCTb K 06pa30BaHUIO 1 CaM006pPa30BaHMNI0 HA MPOTSXKEHUN BCER XKU3HU;

7) 3KOJIOTMYECKOro BOCMMUTAHUSA:

3KO/IOTMYECKU LieNiecoobpasHoe OTHOLLIEHWE K MPUPOAEe KaK UCTOYHMKY XXM3HU Ha 3emne, 0CHOBe eé
CYLLeCTBOBaHMS;

MOBbILLIEHNE YPOBHSA 3KOIOTMYECKOW KYNbTypbl: NPUOGPETEHME OMbITA NAAHUPOBAHMS NMOCTYNKOB U
OLLeHKM MX BO3MOXHbIX MOCNEACTBUIA ANA OKPYXatoLlel cpeabl;

0CO3HaHMe rno6anbHOro XxapakTepa 3KONOrMYeCcKX NPo6emM 1 NyTeid UX peLleHus;

CNOCOGHOCTb WMCMNONbL30BaTb MpUOBpeTaeMble MPU WM3YYEHUM OGMONMOTMM 3HAHUS W YMEHUS Mpu
pewweHnn npobaem, CBA3AHHbLIX C paLMOHanbHbIM NPUPOAONO0Nb30BaHMEM (CO6MOAEHME NPaBM NOBEAEHUS
B MpMpoAe, HanpaBfiEHHbIX Ha COXPaHeHWe paBHOBECUS B 3KOCKUCTEMax, OXpaHy BWAOB, 3KOCUCTEM,
6uocdepsl);

aKTUBHOE HenpuaTue [eWACTBUIA, NPUHOCALWLMX Bped OKpyXallweid NpupoAHONA cpede, YyMeHue
NMPOrHO3NpoBaTb He6/MaronpuATHbIE 3KONOTMYECKUe MOCNeACTBUA NpesnpuHUMaemMblX LeACTBUA  ©
npegoTepaLiaTh UX;

Hannume Pas3BMUTOr0 3KOOTMYECKOr0 MbILUIEHUS, 3KONOTMYECKO KyNbTypbl, OMbiTa AeATENbHOCTH
3KO/IOTMYECKOI HanpaBNEeHHOCTN, YMEHUSI PYKOBOACTBOBATLCA VMU B MO3HaBaTe/lbHOW, KOMMYHUKATUBHOM
W couManbHOM npakTUKe, TOTOBHOCTM K Y4yacTMO B NPaKTUYECKON [AesTeNbHOCTU 3KONOrUYeCcKoit
HanpaBNeHHOCTU;

8) LEHHOCTM Hay4HOro Mo3HaHus:

chOpPMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLEFO COBPEMEHHOMY YPOBHIO Pa3BUTMS HAyKU U
06LLeCTBEHHOI MPaKTUKW, OCHOBAHHOIO Ha Amanore KynbTyp, CMOCO6CTBYIOLEr0 0CO3HAHMIO CBOEro MecTa
B MONIMKYNbTYPHOM MUPE;

COBEPLUEHCTBOBAHME f3bIKOBON M YMTATENbCKOW KyNbTypbl KakK CpPeAcTBa B3aMMOAEWCTBUS MEXay
NOABMU U MO3HAHWUS MUPA;

MOHMMaHue cneundnKn 6MONOTMN KaK HayKK, 0CO3HaHWS e ponu B POPMUPOBAHUN paLMOHaNbHOTO
Hay4YHOro MbILUMEHNS, CO3A4aHUU LLeNOCTHOrO MNpeACTaBleHUs 06 OKpYXXalolwem Mupe Kak O eAWHCTBE
npuUpoAbl, YenoBeka ¥ 06LLeCTBA, B MO3HAHWW MPUPOAHbLIX 3aKOHOMEPHOCTEN U pelweHUn npobnem
COXPaHEHUs NPUPOLHOTO PaBHOBECHS;



y6eXXAEHHOCTb B 3HAYMMOCTU OMONOrUK ANS COBPEMEHHOW UMBUAM3ALMK: 06ecneyeHns HOBOTO
YPOBHSA PasBUTUA MeAWLMHbI, CO3[jaHNe MepCrneKTUBHbIX GUOTEXHONMOIMIA, CMOCOBGHbIX pewaTh PecypcHble
npo6iemMbl pa3BUTMA 4YenoBevyecTBa, MOWMCKA MyTeil BbiXOAa M3 rN06anbHbIX 3KOMOFMYECKUX MNPOGAEM K
obecneyeHns nepexoga K ycTonumBomy pasBuTUIO, paLMOHaNbHOMY MCNO/b30BaHUKD NPUPOAHbLIX PECYPCOB
” (POPMMPOBAHMNIO HOBbIX CTaHAAPTOB XMN3HMU;

3aMHTEpPECOBaHHOCTb B NOJyYeHUN BMONOrNMYECKUX 3HAHWIA B LENsSX MOBbILEHUS 00LLeil KyNnbTypbl,
eCTECTBEHHO-Hay4YHOI rPaMOTHOCTW, KaK COCTaBHOM 4YacTu (hYHKLMOHANbHO FrPpaMOTHOCTM 06YyYatoLLMXcs,
(hopmupyemoli npu N3yveHUn 6MONOruu;

MOHUMaHMe CYLIHOCTU MeTOZ0B MO3HAHMS, UCMONb3yeMblX B €CTECTBEHHbIX HayKax, CMOCOGHOCTU
MCMONb30BaTb MO/lyYaeMble 3HaHWA ANS aHaiM3a U O0BbACHEHWS SBMEHWI OKpPYXXatowWwero mupa Wu
NPoOUCXoasLMX B HEM U3MEHeHUI, yMeHWUe enaTb 060CHOBAHHbIE 3aK/HUYEHNS HA OCHOBE Hay4HbIX (haKTOB
M UMEOLLNXCS AaHHbIX C Lie/Iblo NMOoNyYeHUs LOCTOBEPHbIX BbIBOAOB;

CMoCco6HOCTb CaMOCTOATENbHO WCMOMb30BaTb OWONOrMYECKME 3HaHUS ana peweHunA np06neM B
peanbHbIX XX U3SHEHHbLIX CUTYaLNAX;,

0CO3HaHWe LEHHOCTU Hay4yHOW [eATeNbHOCTW, TOTOBHOCTb OCYLECTBNATb MNPOEKTHYH U
nccnefoBaTeNbCKY AesTeNbHOCTb UHAMBUAYANbHO U B TPynne;

rOTOBHOCTb M CMOCOGHOCTb K HenpepbIBHOMY 06pa3oBaHMI0 M Camo0b6pa3oBaHUIO, K aKTUBHOMY
MONYYEHUIO HOBbIX 3HAHWIA NO BUONOTUN B COOTBETCTBUM C XKMU3HEHHBIMU NOTPEOHOCTAMM.

METAMNPEOMETHbBIE PE3YJIbTATbI

MeTanpeameTHble pe3y/ibTaTbl 0CBOEHUS yYeOHOro npesmMeta «brUonormnsa» BKNOYatOT: 3HaYUMble /1S
(hopMMUpOBaAHMSA MWPOBO33PEHUA O0OYYaKOLWUXCA MEXAUCLUNINHAPHbIE (MEXMNpPeLMeTHbIe) 06LLeHayYHble
MOHATUA, OTpaXKawlwmne LUeNOCTHOCTb HayyHOW KapTWHbl Mupa W Ccheunduky MeTo40B MO3HaHMSA,
MCMONb3yeMbIX B eCTECTBEHHbIX HayKaX (BELLEeCTBO, 3HEPrus, AB/eHWe, NpoLecc, CUCTEMA, HayUHbIl (aKT,
NMPUHLUKUN, TUNOoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus, WuccnefoBaHue, HabnLeHNe, W3MepeHue,
3KCMepUMeHT U [ApYrux), YHuBepcanbHble Yy4yebHble felicTBUA (MO3HaBaTefibHble, KOMMYHWKATUBHbIE,
perynatuBHble), obecneymnsarolwme ¢GopmmpoBaHMe QYHKLUOHaNIbHOW TFPamMOTHOCTU W COLMabHOA
KOMMEeTEHLUNN obyyarouimnxces, CMoco6HoCTb obyuaroLmxcs “CnonbL30BaTb OCBOEHHbIE
MeXANCLMNINHAPHbIe, MUPOBO33pPeHYeCKNe 3HaHWA Y YHUBEPCa/bHble yYebHble eliCTBUA B NO3HABATE/IbHOM
M COLManbHOW NpakTukKe.

MeTanpeameTHble pe3y/nbTaTbl OCBOEHUS MPOrpamMmbl CpeAHero 06Lero 06pa3oBaHUS AO/MKHbI
OTpaXxaTb:

OBnageHue yHuBepcanbHbIMK Y4e6HbIMW MO3HaBaTE/IbHbIMU AeACTBUAMMU:
1) 6a3oBble nornyeckue fericTBmA:

CaMOoCTOATEIbHO POPMYIMPOBATL U aKTyann3mpoBaTb Npo6aemMy, pacCMaTpuBaTh eé BCECTOPOHHE;



MCMONb30BaTb MPW OCBOEHUU 3HAHWI NPUEMBbI JIOTMYECKOT0 MbllW/IeHUs (aHanMsa, CUHTE3a,
CpaBHeHUs, Knaccuukaunmn, o0606LieHns), packpbiBaTb CMbICT GMONOTMYECKUX MOHATUIA (BbIAENATb UX
XapakTepHble MPU3HaKW, YCTaHABNMBATb CBA3W C PYTUMU MOHATUAMMN);

onpenenAaTb uUenn AeATEeNbHOCTU, 3afaBad MapaMeTpbl U KPpUTEPUN WX AOCTUXKEHUA, COOTHOCWUTbL
pe3ynbTatbl 4eATeNIbHOCTU C NOCTaB/IEHHbIMU LENAMU;

MCNONb30BaTh GMONOTMYECKME NMOHATUA AN 06BACHEHUS PAKTOB U ABNEHWI XUBOI NPUPOAbI;

CTPOUTb NOTUYECKME pacCyXAeHns (MHAYKTUBHbIE, [AeAYKTVWBHbIE, MO aHanoruu), BbISBAATb
3aKOHOMEPHOCTM M NPOTMBOPEYMS B pacCMaTPUBAEMbIX ABEHUSAX, (HOPMYIMPOBATL BbIBOAbI U 3aK/IHOUEHUS;

NMPUMeHATb CXeMHO-MOAe/bHble CpeAcTBa ANA NPeAcTaBNeHUs CYLLeCTBEHHbIX CBS3el U OTHOLUEHWIA
B M3y4YaeMbIX GMONOTrMYECKMX 06beKTaX, a TakXKe NPOTUBOPEYUiA Pa3HOro Poaa, BbISIBIEHHbIX B Pa3fMUHbIX
NHDOPMALMOHHBIX UCTOYHUKAX;

paspabaTbiBaTb MMaH pelweHUs npob6nemMbl C YYETOM aHanM3a MMEKLWUXCH MaTepuanbHbIX |
HeMaTepuanbHbIX PECypCoB;

BHOCUTb KOPPEKTMBbI B [eATeNbHOCTb, OLEHMBATb COOTBETCTBME pPe3ynbTaTOB LENsM, OLEeHMBaTb
PUCKW MOCNeACTBUIA AeATeNbHOCTH;

KOOPAMHMPOBATb M BbIMONHATbL PaboTy B YCIOBUAX peasibHOr0, BUPTYa/lbHOr0 U KOMOUHMPOBAHHOTO
B3aMMOJENCTBUS;

pa3BnBaTb KpeaTUBHOE MbILLUNEHNE MPU PELLEHNN XKXN3HEHHBIX npo6neM.

2) 6a3oBble uccnefoBaTeNbCKUe 4eCTBUA:

BNafieTb HaBblKaMn y4e6HO-NCCNeA0BaTeIbCKOI N NPOEKTHOM AesTeNbHOCTM, HaBblKaMU paspeLleHus
npo6sem, Crnoco6HOCTbIO U FOTOBHOCTbID K CAMOCTOSITE/IbBHOMY MOWCKY METOAOB PELUEHUs MPaKTUYecKux
3afjay, MPUMEHEHMIO Pa3NNYHbIX METOA0B MO3HaHUS;

MCMo/b30BaTh Pa3nyHble BUAbI AeSTeNbHOCTU MO NOMYYEHUI0 HOBOIO 3HAHWUSA, ero UHTepnpeTaLuu,
npeo6pa3oBaHNIO N NPUMEHEHUIO B YYEOHbIX CUTyaLMUaX, B TOM YMC/Ee NPW CO34aHNM YUHeBHbIX U CoLManbHbIX
MPOEKTOB;

(hopMMPOBaTb HayUHbI TUN MbILWEHUA, BNaeTb HAYYHOW TEPMUHONOTMEN, KNHOUYEeBbIMU NOHATUAMMN
1 MeToAamu;

CTaBUTb M (POPMYNMPOBaTb COOCTBEHHbIE 3aayn B 06pa30BaTeNbHON AEATENbHOCTU U XU3HEHHbIX
CUTYaUUsIX;

BbISIBNATb NMPUYMHHO-CNEACTBEHHbIE CBA3M W aKTyanus3vMpoBaTb 3ajadvy, BblABUraTb runotesy eé
PeLIeHMNs, HaXOANTb apryMeHTbl 415 [0Ka3aTeIbCTBa CBOUX YTBEPXAEHWIA, 3ajaBaTb NapaMeTpbl U KpUTEpUm

PELLEHUS;

aHanM3MpoBaTb MOMYyYeHHble B XO0A4e PelleHUs 3a4ayu pesynbTaTbl, KPUTUYECKU OLIEHMBATb WX
AOCTOBEPHOCTb, MPOTrHO3MPOBAaTb M3MEHEHWE B HOBbIX YCNOBUSX;

[aBaTb OLEHKY HOBbIM CUTYyalWsM, OLEeHUBaTb NPUOBPETEHHbIN ONbIT;



OCYLLEeCTBNATb LEeNleHanpaBieHHbIA MOWCK MNepeHoca CpeacTB M CNOCOGOB  AelicTBMA B
NpPoecCnoHanbHYO cpeay;

YMeTb NePeHOCUTb 3HAHMS B NMO3HABATE/IbHYI0 M NPaKTUYECKYH 061acTyu XNU3HEAEATeNbHOCTY;
YMeTb MHTErpMpoBaTh 3HaHUS U3 PasHbIX NPeAMETHbIX 061acTeil;

BblABUIaTb HOBblE WAEW, MpefgnaraTb OPUrMHaNbHbIE MOAXOAbl W PelleHns, CTaBUTb NPo6GAeMbl M
3afaumn, gonyckawuine anbTepHaTUBHbIE peLleHNs.

3) paboTa c uHopMaulmeii:

OPUEHTMPOBATLCA B Pa3/fIMUHbIX UCTOYHMKAX MHGpopMaLun (TeKCTe yyebHOro nocobus, HayyHo-
NonynspHoi nutepatype, 6GMONOTMYECKUX CNOBapsSX U CMpaBOYHMKAX, KOMMbHOTEPHbIX 6a3ax [AaHHbIX, B
NHTepHeTe), aHanM3nMpoBaTb MWH(pOPMaLUI0 pPas3MYHbIX BUAOB U (HOPM NpeAcTaBlAeHUs, KPUTUYECKN
OLeHMBaTb €€ JOCTOBEPHOCTb M HEMPOTMBOPEYNBOCTb;

(hopMynunpoBaTb 3anpochbl U NPUMEHSATb pasNinyHble MeToAbl NMpX MOMUCKe 1 0T6ope GUONOTrNYecKoi
NH(opMaLmmn, He06X0AUMON ANA BbIMONHEHMA YUYe6HbIX 3a4ay;

npuobpetatb  OMbIT  WCMNONb30BAHUS  MH(OPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOMOTWIA,
COBEPLUEHCTBOBATbL KY/bTYPY aKTUBHOIO MCMOMb30BaHNSA Pa3IMUHbIX MOUCKOBbLIX CUCTEM;

CamMOCTOATE/IbHO BbIOMPATL ONTUMAabHYK (OPMY npefcTaBfeHUs 6MOIOrMYeCcKO MHpopMaLuu
(cxembl, rpaukun, gnarpammbl, TabaunLbl, PUCYHKN 1N APYroe);

NCNONb30BaTb Hay4HbIli A3blK B Ka4yecTBe cpefcTtBa npu paboTe ¢ GMONOrMYECKOl MHGOpMaLMei:
NPUMEHATb XUMUYECKME, (PM3MYECKMe M MaTemaTuyecKme 3HaKM U CUMBOMbI, (hopMynbl, abbpeBmatypy,
HOMEHKNaTYpy, NCMNOMb30BaTb M NPeobpa3oBbiBaTb 3HAKOBO-CMMBONNYECKME CPEACTBA HArNAAHOCTY;

BNafieTb HaBblKaMMW pacno3HaBaHUs W 3alWUTbl MHGPOPMaLMK, WHDOPMALMOHHOK 6e30MacHOCTM
NIMYHOCTN.

OBnafjeHne yHMBepcasbHbIMWU KOMMYHUKATUBHbIMU JeACTBUAMMN:
1) obuieHne:

OCYLLECTBNATb KOMMYHMKaLUM BO BCeX cepax >XW3HW, aKTMBHO Yy4yacTBOBaTb B Awanore Wau
AMCKYCCMM MO CYyLLecTBY 06Cy)Xaaemoli TeMbl (YMeHMe 3ajaBaTb BOMPOCHI, BbICKAa3blBaTb CYXAEHUA
OTHOCWTE/NIbHO BbIMOJIHEHWSA Npea/saraemMoit 3afayn, yunTbiBaTb WUHTEPECHbl U COrNacoBaHHOCTb MO3MLMNIA
APYTMX YY4aCTHUKOB Auanora unu AucKyccuu);

pacrnosHaBaTb HeBep6anbHble CpeAcTBa OOLLEHWS, MOHUMAaTb 3HAUYeHUE COLMalbHbIX 3HAKOB,
NpeanoChbiNOK BOSHUKHOBEHUS KOHMIUKTHBLIX CUTYyaLWil, yMeTb CMArdaTb KOH(MAUKTbI U BECTY MEPEroBopbl;

BNafieTb Pa3NMYHbIMU CNOCO6aMM 06LLEHMS 1 B3aMMO/ENCTBUSA, MOHUMAaTb HAMEPeHUs APYTUX NoAel,
NPOsBNATb YBaXWUTE/NIbHOE OTHOLIEHWE K COGECEeHWKY W B KOPPEKTHOW (opme (OopMynnpoBaTb CBOW
BO3paXEHUS;



Pa3BEPHYTO M NOTMYHO M3NaraTb CBOK TOYKY 3PEHUS C MCMONb30BaHNEM A3bIKOBbIX CPeACTB.

2) COBMeCTHas AesATeNbHOCTb:
MOHMMaTb M WMCMO/Mb30BaTb NPEUMYLLECTBA KOMAHAHOW M UHAWBUAYANbHOW PaboTbl MPU peLleHnn
6uonornyeckoi npobnembl, 060CHOBbIBAaTb HEO6XO0AMMOCTb MPUMEHEHNS TPYMMNOBbLIX POPM B3aUMOAENCTBUSA

npu peLleHnn yyebHo 3agayu;

BblOMPaATb TEMATUKY U METO/lbl COBMECTHbIX AEACTBUI C YHETOM 06LLNX MHTEPECOB U BO3MOXKHOCTEN
KaXX[10ro YneHa KoNneKTuBa;

NMPUHUMATL LIeNN COBMECTHOW [esTeNlbHOCTN, OpPraHM30BbIBaTb Y KOOPAMHUPOBATb AEACTBUS MO eé
AOCTUDKEHUIO: COCTaBNATb MAaH AeiiCTBMIA, pacnpefensTb POAU ¢ Y4ETOM MHEHWUI y4aCcTHUKOB, 06CYyXAaThb

pe3ynbTaTbl COBMECTHOW paboTsbl;

OLEeHMBaTb KauyeCTBO CBOEro BKMaja M KaXAoro y4yaCTHMKA KOMaHAbl B 06WMIA pe3ynbTaT no
pa3paboTaHHbIM KPUTEPUSAM;

npeanaratb HOBbIE MPOEKTLI, OLUEHUBATb naen ¢ NO3NLUMNN HOBNU3HbI, OPUTUHANBHOCTMN, ﬂpaKTMLIeCKOﬁ
3HAaYNMOCTH;

OCYLIECTBNATb MO3WTMBHOE CTpaTernyeckoe rMOBeAeHWE B Pas3/IMUHbIX CUTyaUUsX, MPOSBASATD
TBOPYECTBO M BOOGPaXKeHMe, 6biTb NMHULNATUBHbIM.

OBnageHune yHUBepcanbHbIMU PEryNATUBHLIMU AeACTBUAMMN:
1) camoopraHunsayms:

MCMoNMb30BaTb OMONMOTMYECKUE 3HAHWUA ANS BbISBNEHUS NPOGMEM U MX PELUEeHUS B XXMU3HEHHbIX U
Yy4YebHbIX CUTyaUusXx;

BbIGMPATb HAa OCHOBE GMOMOTMYECKUX 3HAHWIA LieNeBbIe Y CMbIC/IOBbIE YCTAHOBKU B CBOUX AeiCTBUAX
¥ NOCTYyNKax Mo OTHOLUEHWUIO K XXWUBOW NPUPOAE, CBOEMY 3[J0POBbIO 1 30POBbI OKPYXKAKLLMX;

CaMOCTOSITE/IbHO OCYLLEeCTBNATb NO3HABATE/IbHYI AeATeNbHOCTb, BbIABAATL MPO6GAEMbl, CTaBUTbL W
(hopmynupoBaTb CO6CTBEHHbIE 3afa4n B 06pa3oBaTeIbHOM AeATENbHOCTM N XKU3HEHHbIX CUTYaUUsX;

CaMOCTOSITE/IbHO COCTaBASATb NaH pelweHns npobnembl C YYETOM UMEHOLLMXCA PECYpCoB,
COOCTBEHHbIX BO3MOXHOCTEN M NPeanoyTeHWi;

faBaTb OLEHKY HOBbIM CUTyauuam;
pacwupaTb paMKn y4ebHOro npegmeTta Ha OCHOBE NIMYHbIX NPeAnOYTEHWNIA;
[lenatb 0CO3HaHHbIW BbIOOP, apryMeHTUPOBAaTb e€ro, 6paTb OTBETCTBEHHOCTb 3a PELUEHME;

OLeHMBaTb NPUOGPETEHHBIN ONbIT;



Crnoco6cTBOBaTh POPMUPOBAHMIO W MPOSABAEHUIO LIMPOKON 3pyAMLNM B pasHbIX 061acTAX 3HAHWA,
NMOCTOAHHO NOBbILWATb CBOM 06pa3oBaTe/ibHbI U KYNbTYPHbIA YPOBEHb.

2) CaMOKOHTPO/Ib:

AaBaTb OLLEHKY HOBbIM CUTyaUWsM, BHOCUTb KOPPEKTUBbI B [1eSTe/IbHOCTb, OLlEHWBaTb COOTBETCTBME
pe3ynbTaToB LEeNsM;

BNafleTb HaBblKaMW TMO3HaBaTeNbHON pPedNeKCUN KaK OCO3HAHWA COBEpLAaeMblX [eACTBUIA K
MbICIUTENbHbIX MPOLECCOB, MX Pe3ynbTaTOB M OCHOBaHWIA, UCNONb30BaTb NPUEMbI pedieKCUM AN OLEHKM
CuUTyauum, Bbi6opa BEPHOTO PeLLEHNS;

YMETb OLEHMBATb PUCKN N CBOEBPEMEHHO NMPUHUMATL PELLUEHUA MO NX CHUXKEHUIO,

MPUHUMATb MOTUBbLI M apryMeHTbI ApYTruUX Npy aHanu3e pe3ynbTaToB AeAaTe/lbHOCTY;

3) NpuHATKE cebsa 1 Lpyrux:

NpUHMMaTb cebs, NOHMMas CBOWM HeJOCTaTKM U AOCTOMHCTBA;

MPUHMMATb MOTWBbI U apryMEHTbI APYTUX NPU aHann3e pe3ynbTaToB AeATeNbHOCTY;
npu3HaBaTb CBOE NPaBO ¥ NPaBO APYrUX Ha OLIMGKMK;

pa3BMBaTb CMOCOBHOCTb MOHMMATb MUP C MO3ML MU APYFOro Ye/ioBeKa.

MPEOMETHbBIE PE3YJIbTATbI

MpeameTHbIe pe3ynbTaTbl 0CBOEHUA nNporpaMmmbl COO no 6uonorum Ha 6a30BOM YPOBHE BKOUAKT
cneymngunyeckne ans yuye6Horo npeamera «bronorus» HayuyHble 3HaHUS, YMEHUS U CNOCO6bLI AeNCTBMIA MO
OCBOEHWIO, NHTepnpeTayuu
1 nNpeobpa3oBaHUO 3HAHWUI, BUAbLI AEATENbHOCTU MO MOSYYEHUIO HOBOIO 3HAHWUA U MPUMEHEHUIO 3HAHWIA B
pasINYHbIX YY4eBbHbIX CUTYyaLUaX, a TakKXKe B peasibHbIX XXU3HEHHbIX CUTyauusax, CBA3aHHbIX ¢ 6uonorunein. B
nporpaMmme npegMeTHble pe3ynbTaTbl NPeAcTaBieHbl MO rofgam 06y4YeHus.

MpefMeTHbIe pe3ynbTaTtbl OCBOEHUA Yy4yebHOro npeamerta «buonorma» B 10 knacce AOMXKHbI
oTpaxarsb:

ChOPMMPOBAHHOCTb 3HAHWI O MeCTe U Poan 6GUONOrMM B CUCTEME HAay4YHOrO 3HaHUSA eCTeCTBEHHbIX
HayK, B ()OpPMUPOBAHWUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHbI MUpa Y HAy4YHOr0 MMUPOBO33PEHNS, O
BKNage POCCUMICKMX WU 3apy6eXHbiX Y4YEHbIX-6M0N0r0B B pasBuTMe 6uMonormm, (QyHKLWUOHaNbHOW
rpaMOTHOCTU YesioBeKa /18 PeLleHns XU3HEeHHbIX 3aj4ay;



YMeHUNe packpbiBaTb COAepXaHue 6MONOrMYecKUX TEPMUHOB U MOHATUIA: XWU3Hb, KNETKa, OpraHu3m,
meTa6onn3sm (0OMeH BelWecTB W MpeBpaleHNne 3Hepruu), romeoctas (camoperynsuus), YypoBHeBas
opraHu3aums XuBbIX CUCTEM, CaMOBOCMNpoOu3BefeHue (PenpojykKuuns), HacneiCTBEHHOCTb, U3MEHYUBOCT,
POCT 1 pa3BuUTHE;

yMeHue usnaratb 6M0I0OrMYeckne Teopun (KNeToYHas, XpOMOCOMHasA, MyTaLMOHHasA, LeHTpanbHas
AOrMa MonekynsapHon 6uonorun), 3akoHbl (. Mengens, T. MopraHa, H. . BaBunosa) 1 yuyeHus (0 LeHTpax
MHOroo6pasns u MNPOUCXOXAEHUSA KYNbTYpHbIX pacTteHuid H. V. BaBunosa), onpegenatb rpaHuubl KX
NMPUMEHMMOCTHU K XMBbIM CUCTEMAM;

yMeHVe BnafieTb MeToAamy Hay4yHOro no3HaHMs B 6GMONOrMW: HabnAeHWe WU ONUCAHWE XUBbIX
CUCTEeM, MPOLLECCOB W SIBNEHWIA, OpraHu3aLna n npoBefeHne 6MONOTrMYecCKOro 3KCNepPYMEHTa, BblABUXeHNE
rMNoTesbl, BblSBNEHWE 3aBUCUMOCTM MeXAy WccnefyembiMyW BeNUYMHAMU, O6BSACHEHWE MONYYEHHbIX
pe3ynbTaToB, WCMOMb30BaHHbIX Hay4HbIX MOHSATUIA, TEOPUI M 3aKOHOB, YMeHWe AenaTb BbIBOAblI Ha
OCHOBaHWM NONYYEHHbIX Pe3y/bTaToB;

YMEHMe BbIJeNATb CYL|ECTBEHHblEe MPU3HAKM BUPYCOB, KNETOK MPOKapuoT U  3yKapuor,
OAHOKNETOUYHbIX U MHOFOKNETOYHbIX OpPraHW3MOB, OCOGEHHOCTM TpOLEcCoB: 06MeHa BELEeCTB WU
npeBpaLLeHns aHeprun B KNeTke, HOTOCUHTE3a, MNACTUYECKOrO M SHEPTreTUYECKOro 06MeHa, XEMOCMHTE3a,
MWTO3a, Meii03a, ON0A0TBOPEHNS, PA3MHOXEHUS, MHANBUAYANbLHOFO Pa3BUTUSA OpraHn3Ma (OHTOreHes);

YMeHMe NPUMEHATb MOYUYEHHbIe 3HaHWA ANS 06bACHEHNS BMONOTMYECKMX MPOLLECCOB U IBNEHWUIA, ANS
NPUHATUSA NPAKTUYECKNX PELLIEHWI B MOBCEAHEBHOMN XW3HM C LEeNbio 06ecnedyeHns 6e30MacHOCTU CBOErO
3[0pOBbS M 3[0POBbSA OKPYXaKLWMX Nogel, CO6NOAEHNS HOPM TPaMOTHOIO MOBEAEHUS B OKpYXaroLlei
NPUPOAHON cpefe, MOHMMaHWE HEOOXOAMMOCTU WUCMOMb30BAHUA [JOCTUXEHWIA COBPEMEHHOI 6uonorun u
6MOTEXHONOMWIA ANA paUnOHaNbHOr0 NPUPOAONOb30BaHNS;

yMeHVe pellaTb 3N1eMeHTapHble TeHeTUYecKue 3afavynm Ha MOHO- UM AUTMOPUAHOE CKpelluBaHue,
cLienneHHoe HacnefoBaHWe, COCTaBNATb CXeMbl MOHOTMGPUAHOIO CKPEeLiMBaHUS [Ans npeAckasaHus
Hacnef0BaHUA NPU3HAKOB Y OPraHN3MOB;

YMeHMe BbIMOMHATL NabopaTopHble WM MpaKTU4Yeckue paboTbl, cobnogaTe MpaBuna npu paboTe ¢
y4ebHbIM 1 NabopaTopHbIM 060pYA0BaHNEM;

yMeHMe KPUTUYECKU OLEeHMBATb U MHTEPNPETUPOBaTb MH(POPMALMIO GUONOTMYECKOTO COAepXaHus,
BK/IOYAIOLLYH TMCEBAOHAYUYHblE 3HAHUS W3 Pa3/IMUHbIX MCTOYHWMKOB (CpefAcTBAa MaccoBOW WMHGopmauuu,
Hay4YHO-MONyNsipHble MaTepuanbl), 3TUYECKMEe acrnekTbl COBPEMEHHbIX WCCneAoBaHuii B 6Guonoruu,
MeauunHe, 6UOTEXHONOTUN;

YMeHMe co3faBaTb COOCTBEHHbIE MUCbMEHHbIE M YCTHble cO06LWeHUs, 0606LWas BUONOrNYECKyHo
NH(OPMaL M0 N3 HECKONbKUX NCTOYHWKOB, FPaMOTHO MCMNO/b30BaTb MOHATUIHBIA annapat 6Monorun.

MpeLMeTHble pe3ynbTaTbl 0CBOeHUSA y4yebHOro npeamera «buonormsa» B 11 knacce AO/KHbI
oTpaxarthb:

C(hOPMUPOBAHHOCTb 3HAHUI O MecTe U Ponn GUONOTMM B CUCTEME HAyUYHOrO 3HaHUSA €CTECTBEHHbIX
HayK, B ()OpPMUPOBAHMNM COBPEMEHHON eCTeCTBEHHO-HAaYYHOW KapTUHbI MUPa Y HAYYHOrO0 MUPOBO33PEHNUS, O
BKNaje POCCUIACKUX U 3apy6eXKHbiX Y4YEHbIX-6M0N0roB B pasBuTMe OUMONOrMK, (YHKLWUOHANbHOW
rpaMOTHOCTU YesioBeKa /1 PELEHNS XU3HEHHbIX 3a4ay;

yMeHVe pacKpbliBaTb COAepXXaHMe GUONOrNYECKNX TEPMUHOB W MOHATUIA: BUA, NONYNALMS, FTeHOPOHA,
3BONOLMS, ABWXKYLLIME CUAbl (DaKTOPbl) 3BOMOLUN, MPUCNOCO6IEHHOCTb OpraHM3MOoB, BMA006pPa30BaHUe,



aKonormyeckne (akTopbl, 3KOCMCTEMA, MNPOAYLEHTbI, KOHCYMEHTbl, PeAyLeHTbl, LUenu nuTaHus,
3Konorun4yeckas nupammaa, 6uoreoueHos, buocdepa;

yMeHue wu3naraTb 6Guonormyeckme teopun (3BONOLMOHHAA Teopusa Y. [apBMHA, CUHTETU4YECKas
TEopus 3BONOLMKN), 3aKOHbl M 3aKOHOMEpHOCTM (3apogbiweBoro cxogctea K. M. bapa, uepepoBaHus
rNaBHbIX HanpasneHuin n nytei sgontoumm A. H. CeepuoBa, yyeHuss o 6uoctepe B. . BepHaackoro),
ONpefensTb rpaHnLbl UX MPUMEHUMOCTM K XXUBbIM CUCTEMAM;

yMeHVe BnafeTb MeToAamy HayyHOro MO3HaHMs B 6GMONOrMW: HabnAeHWe WU ONUCAaHWE XUBbIX
CUCTeM, MPOLLECCOB W SIBNIEHMIA, OpraHu3auns 1 nposeAeHne 6GUONOrMYECKOro 3KCMEPUMEHTA, BblABUKEHNE
rMNoTesbl, BbISBNEHNE 3aBUCUMOCTM MeXAy WccnefyembiMyW BeNUYMHAMU, O6BSACHEHWE MONYYEHHbIX
pe3ynbTaToB, WCMOMb30BaHHbIX Hay4HbIX MOHSATUIA, TEOPUIA U 3aKOHOB, YyMeHWe AenaTb BbIBOAbl Ha
OCHOBaHWW NONYYEHHbIX Pe3y/bTaToB;

YMEHME BbIfENATb CYWECTBEHHbIE MPU3HAKW CTPOEHUS OUMONOrMYECKMX OOBLEKTOB: BUAOB,
nonynayuii, NPOAYLEHTOB, KOHCYMEHTOB, PeAYyLeHTOB, OMOreoLeHO30B W 3KOCUCTEM, OCOBEHHOCTM
NpOLLeCCOB: HacneACTBEHHO N3MEHYMBOCTH, eCTeCTBEHHOTO oT6opa, BMA006pa3oBaHus,
NPMCNoco61eHHOCTI OpraHN3mMoB, AENCTBUS 3KONOTNYECKMX (DaKTOPOB Ha OpPraHM3mMbl, MepeHoca BeLWwecTB U
NOTOKA 3HEPTUN B 3KOCUCTEMAX, aHTPOMOTeHHbIX N3MEHEHWIA B 3KOCUCTEMAX CBOE MECTHOCTW, KPyroBopoTa
BELLECTB 1 OMOreoXMMMUYECKUX LMKNIOB B buocepe;

YMeHMe NPUMEHATb MONYUYEHHbIe 3HaHWUA AN5 06BACHEHUS BUONOTMYECKMX MPOLLECCOB W ABNEHWIA, ANS
NPUHATUSA NPAKTUYECKNX PELLIEHWI B MOBCEAHEBHOMN XW3HM C LEeNbio 06ecnedyeHns 6e30MacHOCTU CBOErO
3[0pOBbS M 3[0POBbSA OKPYXaKLWMX Nogel, CO6NOAEHNS HOPM TPaMOTHOIO MOBEAEHUS B OKpYXaroLlei
NpUpoAHONA cpede, MOHUMaHNE HEOOXOAMMOCTM UCMONb30BaHUSA AOCTUXEHWUIA COBPEMEHHON 6uonorun ans
payMoHanbHOro NPUPOAON0IbL30BaHNS;

YMEHVe pellaTb 3/1eMeHTapHble 6MOIOrnYeckre 3afayn, COCTaB/IATb CXEMbl MepeHoca BELLECTB U
3HEeprum B akocuctemax (Lenu nuTaHus);

YMeHMe BbINOMHATbL NabopaToOpHble M MpakTMyeckue paboTbl, CO6MOAATL MpaBuia npu paboTe C
y4yebHbIM 1 nabopaTopHbIM 060pYyAOBaHNEM;

yMeHVe KPUTUYECKU OLEeHMBaTb U MHTEPNPeTUPOBaTb MH(POPMaLMIO GUONOrMYECKOTo CoAepXKaHus,
BK/OYAIOLLYH TMNCEBAOHAYUYHbIE 3HAHMS W3 Pa3/IMYHbIX MCTOYHWKOB (CpeAcTBa MacCOBOI MH(opMmaLuu,
Hay4HO-MoNynsipHble MaTepuasbl), paccMaTpMBaTh rN06anbHbIE 3KOOTMYecKMe NPo61eMbl COBPEMEHHOCTH,
(hopMMpoBaTb MO OTHOLLIEHMIO K HUM COOGCTBEHHYIO MO3ULMIO;

yMeHue co3faBaTb COOCTBEHHble MUCbMEHHbLIE W YCTHble COO06OLeHUsA, 0606Was 6M0oN0OrnvecKyto
NH(OPMaL MO U3 HECKO/IbKUX MCTOYHMKOB, FPaMOTHO MCMO/Ib30BaTb MOHATUIHBIA annapat 6Monorun.

PABOYAA NMPOIrPAMMA

ydyebHoro npegmerta «buonorua. ¥Yrnyb6neHHbl YPOBEHb»

ans obyvarowmxea 10 -11 knaccos

MOACHUTENIbHAA 3ATTMCKA



Mporpamma no yye6HoMy npegmety “"buonorusa™ (ganee - 61Mon0orva) Ha ypoBHe cpefHero obuiero
obpa3oBaHuMAa pa3paboTaHa Ha ocHOBe PeflepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 ob6pa3oBaHuUN B
Poccuiickoin ®egepayunmn», #roc COO, KoHuenuuu npenogasaHus yyebHoro npegmeta «buonorusa» wu
OCHOBHbIX MONOXeHUI (heepanbHOn paboyeli NnporpaMmMbl BOCNUTaHUSA.

YyebHbIn NpeamMeT «brnonorua» yrny6neHHoro yposHsa nsydeHuns (10-11 knaccel) SBASETCA OAHUM U3
KOMMOHEHTOB MpeAMeTHON 06/1acTu «ECTeCTBEHHO-Hay4YHble npeameTbl». CornacHo nonoxeHusm ®roc
COO npothunbHble y4yebHble MpeaMeTbl, U3yyaemble Ha Yray6/nEHHOM YPOBHE, fABAAKOTCA CMNOCOO0M
anddepeHumnaymn 06yveHMs Ha YpPOBHe cpefHero obuwero o6pa3oBaHWA W MpuU3BaHbl 06ecneymnTb
NPeemMCTBEHHOCTb MeXAY OCHOBHbIM 06WMM, CpeAHUM 06WMM, CpefHUM MPOKeCCUOHANbHBIM U BbICLIUM
obpaszoBaHVeM. B TO e Bpemsi KaXAblii M3 3TUX Y4ebHbIX MpPeaMeTOB AO0/MKEH ObiTb OPMEHTUPOBAH Ha
NPUOPUTETHOE pelleHne o6pa3oBaTefibHbIX, BOCMUTATE/NIbHbIX W pas3BMBalOWMX 3a4a4y, CBA3AHHbIX C
npoopureHTaumel 06y4varoLLmMxcs n CTUMYIMPOBaHNEM MHTepeca K KOHKPETHOM 061acT Hay4YHOr0 3HaHMS,
CBSI3aHHOr0 C 6MONOrNen, MeANLIMHON, 3KONOTr e, NCMXONOrMen, CNOPTOM MM BOEHHbLIM [E/10M.

MporpammMa no yye6HOMY npefameTy "Buonorva” Aaét npefcTaBfieHUe 0 Uen U 3afadax M3yyeHus
yyebHOro npegmetra «buonorus» Ha yrny6n€HHOM YpoBHe, onpefenser o6s3atefibHoe (MHBapUAHTHOE)
npefMeTHOe COfepXXaHue, ero CTPYKTYpupoBaHMe MO pasfenam v Temam, pacrpefencHvie no Kraccam,
peKkoMeHAyeT Moc/efoBaTe/IbHOCTb W3y4YeHUs Y4yebHOro wmartepuana C Y4YETOM MEXMPESMETHbIX 1
BHYTPUNPEeAMETHbIX CBSA3eW, NIOTMKU y4ebHOro mnpouecca, BO3PacTHbIX 0COGeHHOCTein obyuvarowmxcsa. B
nporpamMme no 6MONOrMY peann3oBaH MPUHLWM MPEEMCTBEHHOCTU C M3yyeHUeM OWONIOrMM Ha YpoBHe
OCHOBHOTO 06Lero obpasoBaHud, 6narogaps Yemy npocMaTpUBaeTCA Hanpas/ieHHOCTb Ha Mocnegyrollee
passuTMe OGMONOTMYECKUX 3HaHWW, OPWEHTUPOBAHHbLIX Ha (OPMUPOBaHWE €eCTECTBEHHO-HAYYHOrO
MWPOBO33PEHUS, 3KONOTMYECKOrO MbIL/IEHUS, NPeCTaB/ieHNIA 0 340pOBOM 006pase XMU3HW, Ha BOCMUTaHWE
6epexxHOro OTHOLLEHMS K OKpYXalouleil npupofLHOi cpefe. B nporpamme no 61onoruy Takxe MokKasaHbl
BO3MOXHOCTU y4yebHOro npegmeTa «buonorua» B peanusauumn tpebosaHnini #roC COO K nnaHUpyeMbIM
NIMYHOCTHbLIM, MeTanpefMeTHbIM U NPeaMeTHbIM pe3ynbTataM 06y4vyeHus U B (DOPMUPOBAHUN OCHOBHbBIX
BUAOB y4eOHO-NO3HaBaTe/IbHON AeATeNbHOCTU 00Yy4YatoLWMXCA M0 OCBOEHUIO COAepXaHUs 6MOM0rnYeckoro
06pa3oBaHuWs Ha ypOBHE cpefHero ob6uiero o6pasoBaHus.

Y4ebHbIil npeameT «buonorns» Ha ypoBHe cpefHero obuiero obpasoBaHus 3aBepluaeT 6uonornyeckoe
obpa3oBaHMe B LUKO/IE U OPUEHTUPOBAH Ha pacluMpeHne u yray6neHne 3HaHuii 06y4varoLWwMXCca O XUBOWA
npupoe, 0CHOBax MOJEKYNSPHON WM KNEeTOYHOW 6ronorumn, am6pmonorum n 6Monorum pasBuTus, reHeTuKu,
cenekunn, 6MOTEXHONOTUN, 3BOOLLMOHHOTO YYEHUS W 3KOMOTUN.

N3yueHne yueb6HOro npegmeTa «bnonorns» Ha yrny61eHHOM ypOBHE OPMEHTUPOBAHO Ha MOArOTOBKY
obyvarowmxeca K nocnegyroweMy nosiydeHuto 6uMonornyeckoro obpasoBaHus B By3aX W OpraHm3aumsax
cpefHero npogeccnoHanbHOro obpasoaHuns. OCHOBY ero cofepXXaHus cocTaBniseT cuctema 6MoN0rnyeckmnx
3HaHWN, NOMYYEHHbIX MPU MU3yYeHUU O0O6y4YarLWMMNCSH COOTBETCTBYHOLWMX CUCTEMATUYECKMUX pa3fenoB
610M0rMN Ha YpPOBHE OCHOBHOTO 006LLero obpasoBaHusi, B 10-11 Knaccax 3Ty 3HaHMSA NOMy4yardT pa3BUTME.
TaK, paclwiunpeHbl U yrny6neHbl GUONOrMYecKne 3HaHUSA O PaCTEHUAX, XUBOTHbIX, Fpubax, 6GakTepusx,
opraHuM3me u4esnoBeka, OOWMWX 3aKOHOMEPHOCTAX XXW3HW, [OMNOSIHUTENIbHO BK/KOYEHbI OUMONOrMYecKne
CBEfleHVA MPUKNAAHOrO M MOUCKOBOIO XapakTepa, KOTOPble MOXHO MCMO/b30BaTbh Kak OPUEHTUPbI A4
nocneaywulero Bblbopa npodeccun. Bo3moXHa TakXke WHTerpauus OWMONOTMYECKUX 3HaHWUiM ¢
COOTBETCTBYHOLWMMUN 3HAHUAMU, NONYUYEHHBIMU 06YYaOLLMMUCA NPU U3YUYEHUN PUSNKK, XUMUK, Teorpadumu
N MaTemMaTUKMW.

CTpyKTypa nporpamMmbl Mo y4ye6HOMY npeameTy "buonorma" oTpaxaeT CUCTEMHO-YPOBHEBbLIA U
3BO/IIOLUMOHHbBIN NOAX0AbI K M3y4eHUo 6uonormn. CornacHo MM, M3y4vatoTcs CBOMCTBA M 3aKOHOMEPHOCTH,
XapakTepHble A4/15 XUBbIX CUCTEM Pa3HOro YPOBHA OpraHunsaumnmn, aBoNLUUM OpraHMyYeckoro mmpa Ha 3emne,
coXpaHeHus 6Monornveckoro pazHoobpasus nnaHetbl. Tak, B 10 Knacce n3y4arTCsi OCHOBbI MOJIEKYIAPHOM
N KNeTOYHOW 6uonormm, am6puonornn n 6MONOrMKU pasBUTUSA, TEHETUKU W Cenekuun, GUOTEXHONOrnN 1
CUHTETMYECKON 6MONOrnn, akTyann3mpyrTca 3HaHMA obyuvarowmxca no 60TaHUKe, 30010TUWU, aHATOMUW,
(hmn3nonorum 4venoseka. B 11 knacce M3yyaloTCAd 3BOJIKOLMOHHOE YYeHWe, OCHOBbl 3KONOTUM N YUYeHUe o
6uocepe.



YuebHbIi npeameT «buonorusi» npusBaH 06ecneynmTb OCBOEHME OOyuvarlWMMUcs 6MONOrNYecKnX
TEOPUIN N 3aKOHOB, WA, NPUHLMMOB M MpaBWA, Nexawnx B OCHOBE COBPEMEHHOW eCTeCTBEHHO-Hay4YHOW
KapTWHbI MUpa, 3HaHWA O CTPOEHUW, MHOroobpasny M OCOBEHHOCTAX KETKW, OpraHu3ama, nonynsyuu,
610LEeHO3a, 3KOCUCTEMbI, O BbIJAKLWMXCA HayYHbIX [AOCTMXKEHUAX, COBPEMEHHbIX WCCNeAOBaHUAX B
6vonornn, NpMKNagHbIX acnekTax OWMONOrMYECKUX 3HaHWiA. [Ona pasBuTUA U NOAAEPXaHMA WHTepeca
obyyatoLmnXca K 6MONOrMm Hapsay €O 3HaYMTEeIbHbIM 06bEMOM TEOPETUYECKOTO MaTepuana B COAEPXaHUN
nporpaMmbl Mo 6MONOrMN NPeayCMOTPEHO 3HAKOMCTBO C UCTOPME CTAHOBMEHUS 1 Pa3BUTWS TO UAN NUHOW
obnactm 6MONOrUKN, BKNAAOM OTEYECTBEHHbIX W 3apybeXHbIX Y4YEHbIX B pELIEHUE BaXHEWLNX
61ONIOrNYECKMX N IKOOTNYeCKUX Npobnem.

Lenb un3yyeHns yuyebHoro npegmetra «Buonorusa» Ha yrny6néHHOM YpoOBHe -  OBfafjeHue
06yyaloLWMMNCA 3HAHUSMMN O CTPYKTYPHO-DYHKLMOHANbHOW OpraHm3aunm XuBbiX CUCTEM Pa3HOro paHra u
npuobpeTeHne YMeHUn UCnonb30BaTh 3TU 3HAHUA B (hOPMUPOBAHWUM MHTepeca K onpefenéHHON obnactu
npogeccMoHanbHOM [eATeNbHOCTU, CBA3aHHOI C 6GMONOrMen, MnmM K BbIOOPYy Yy4eOHOro 3aBefeHUs Ans
Npogo/KeHns 6MONOrMYecKoro obpasosaHus.

JocTmxeHne uennm u3yuveHns ydyebHoro npegmera «buonorua» Ha yrny6néHHom  ypoBHe
06ecrneynBaeTCs peLleHnem CnefyroLwmx 3agau:

OCBOEHMe 00Yy4YarLWMMMNCA CUCTEMbI BMOMOTMYECKMX 3HAHWUIA: 06 OCHOBHbIX GMONOTMYECKNX TEOPUSIX,
KOHLenuuax, runoTesax, 3aKoHax, 3aKOHOMEepHOCTAX W npaBunax, COCTaBMAKLWMX COBPEMEHHYIO
eCTeCTBEHHO-Hay4YHYI0 KapTUHY MUpa; O CTPOEHWUU, MHOTo0o6pa3nm 1 0COBEHHOCTAX GUONOTNYECKUX CUCTEM
(kneTka, opraHusm, nonynauus, sug, 6uoreoLeHos, 6uocgepa); 0 BblAAKOLWUXCA OTKPLITUAX U COBPEMEHHbIX
nccnefoBaHuax B 6uonoruu;

03HaKOM/IeHMe O0Oy4vallmnxca € MeTogaMu MO3HaHWA >KMBOM NPUPOAbl:  WCCNeA0BaTENbCKUMMU
MeToaaMyn 6MONOrMYecKMX HayK (MOMEKYNSPHOW W KNeToyHoi 6uonorum, amépuonorum u 6uonorun
Pa3BUTKA, TEHETUKM U CENeKLUMUN, BUOTEXHONOTUM U CUHTETUYECKOW BMONOrNK, MNaneoHTONOrNN, 3KONOTUN);
MeTOAamMn CamoCTOSTE/IbHOTO MPOBeAEHUS BGMONOrMYECKUX MCCNefoBaHWA B nabopatopuM M B MpUpoAe
(HabntoaeHve, N3MepeHne, 3KCNepuMeHT, MOLENNPOBAHME);

oBnajeHne o0byvalWUMNCA YMEHUAMKN: CaMOCTOATENIbHO HaX0AWUTb, aHan3nMpoBaTb U UCNOJb30BaTb
O6MONOrNYECKY0  MH(OPMaLUIo; NO0Ab30BaTbCA  OMONOrMYECKONW TEPMUHONOTMEA U CUMBONIUKONA,
yCTaHaBNuBaTb CBA3b MeXAy pasBuTMem OMONMOrTUM U COLMANbHO-3KOHOMUYECKUMU M 3KOJIOTMYECKMMU
npo6semamMmuy YenoBe4vecTBa; OLEHMBaTb NOCNEACTBMA CBOEW AeATENbHOCTM MO OTHOLIEHMIO K OKPY>KatoLei
NPUPOLHOW cpesie, COBCTBEHHOMY 3[,0POBbIO 1 340P0OBbI0 OKPYXAOLLMX Ntofeli; 060CHOBbLIBATL U CO6M04ATb
Mepbl MPOUNaKTUKN WMHPEKLUNOHHbLIX 3ab60/ieBaHNIl, nNpaBuna MOBeAeHUs B npupoge u obecneyeHus
6e30NacHOCTM COBCTBEHHOM XN3HEAEeATENbHOCTM B YPE3BbIYANHbIX CUTYaALUSAX NPUPOLHOTO Y TEXHOTEHHOTO
XapakTepa; XapakTepu3oBaTb COBpPeMeHHble Hay4YHble OTKPbITUA B 06/1aCTN 61MON0rnK;

pa3BUTHE y 06YUaAOLLNXCSH MHTENNEKTYaNbHbIX U TBOPYECKMX CMOCOBHOCTEN B NpoLiecce 3HAKOMCTBA C
BblAAO L MMUCSA OTKPLITUSAMU U COBPEMEHHBIMW UCCNEA0BAHUSIMU B GUONOTMN, pPeLIaeMbiMU et NpobaeMamu,
mMeTofon0rveli 6UONOrMYeCcKoro NCCneaoBaHns, NPoBeAEHNS IKCNepUMEHTabHbIX UCC/Ie0BaHWNA, pelleHns
61oNornyYecknx 3agay, MoaenMpoBaHns 6MONOrMYecKnX 06bLEKTOB U NPOLECCOB;

BOCMMTaHME y 00YYaKLWMXCA LEHHOCTHOIO OTHOLWEHMNS K XXUBOW NPUPOAE B LLeNIOM U K OTAE/bHbIM eé
06beKTaM W ABMEHUSIM; (POPMUPOBAHME 3KOMOFMYECKON, FEHETUYECKON rpamoTHOCTW, 0OLWEeRn KynbTypbl
NOBEAEHNA B NPUPOAE; NHTErpaLum ecTeCTBEHHO-HAaYUYHbIX 3HAHWIA;

npuobpeteHne obydyalwLWMUMUCA  KOMMNETEHTHOCTM B pauuoHalbHOM  MPUPOLOMNOJIb30BaAHUN
(cobniofeHvie npasBun MNOBELEHWA B MPUPOLE, OXPaHbl BUAOB, 3KOCMUCTEM, 6uOCHepbl), COXPaHEHUU
COOCTBEHHOIO 340P0BbA M 340POBbS OKPYXKatoLWmMX Ntogei (cobnogeHna mep npounakTUkKn 3abonesaHuni,
obecneyeHne 6e30MaCHOCTM XU3HELEATENbHOCTH B YPe3BblYANHbIX CUTYaALMAX NPUPOLHOTO N TEXHOTEHHOI 0
XapakTepa) Ha OCHOBe MCMO/b30BaHMNA GUONOrNYECKMNX 3HAHUI U YMEHWUI B MOBCEAHEBHOM XU3HW;



cO3/laHNe YCMOBWIA AN 0CO3HAHHOrO BbiGOpa 00Yy4YalWMMUCA WUHAMBUAYaNbHOW 06pa3oBaTe/lbHOW
TpaeKkTOpuM, CNOCOBGCTBYHOLWEN NocneayoLemMy NnpoeccuoHanbHOMY CaMOONpPeAeneHnt0, B COOTBETCTBUN C
NHAMBUAYANbHBLIMW UHTEPECAMMW N MOTPEOHOCTAMYU pernoHa.

O6ulee Yncno Yacos, OTBEAEHHbIX HAa U3yUeHMe 6MONOTrNKN Ha Yrny6neHHOM YPOBHe cpefHero obLero
obpasoBaHus, coctaBnset 204 yaca: B 10 knacce - 102 vaca (3 yaca B Hefento), B 11 knacce - 102 yaca (3
yaca B HefJento).

OT60p opraHn3auMoHHbLIX (POPM, METOAO0B U CPeACcTB 00yUYeHUs 6MONOTMN OCYLLECTBIAETCA C YUETOM
cneuntukn ero cofepXXaHuMa W HaNpaBNeHHOCTU Ha NPOJO/HKeHWe OMoNormyeckoro o06pasoBaHuNs B
opraHum3aumnsax cpefHero npogecCnoHasbHOro 1 BbiCLIEro 06pa3oBaHus.

O6s3aTenbHbIM YCIOBMEM MPW 06YYEHMM BUONOrUM Ha Yrny6néHHOM YpOBHE ABASETCS MPOBEAEHUe
nabopaTopHbIX M NPaKTUYECKUX paboT. Takxke yyacTve 06y4atoLMxcs B BbIMOAHEHUN NPOEKTHbIX N yUYe6HO-
nccnenoBaTeNbCKMX paboT, TemaTMKa KOTOPbIX OMNpeaensieTcs yyuTenemM Ha OCHOBE UMERLWMUXCs
MaTepuanbHO-TEXHUYECKMUX PECYPCOB M MECTHbIX MPUPOAHbLIX YCOBUIA.

COOEP>XAHWE OBYYEHWA

10 KNTACC

CopepxaHue nporpamMbl, BbIfeNEHHOe KYPCUBOM, He BXOAUT B TMPOBEPKY r0CyAapCTBeHHOM
ntorosoi attectauyum (FMA).

Tema 1. Bnonorma Kak Hayka
CoBpemeHHas 6uonorus - KOMMNAekcHas Hayka. KpaTkas wuctopus passutus 6Guonorum.

Buonornyeckne Haykm W um3y4yaemble UMK Npobnembl. PyHAaMeHTaNbHble, NPUKNaAHblIE W MOUCKOBbIE
Hay4YHble Nccnef0BaHNS B GUONOTUN.

3HaueHme 6uonoruv B (OPMUPOBAHUM COBPEMEHHON €eCTEeCTBEHHO-HAYYHOW KapTUHbl MuUpa.
Mpoteccun, cBsizaHHble C 6GMONOrMeil. 3HavyeHUe 6MONOrMM B MPAKTMUYECKON AeATENbHOCTU YEeNOBEKaA:
MeluLMHe, CelbCKOM X03SCTBE, MPOMbILUNIEHHOCTU, OXpaHe NpUposbl.

JemMoHcTpayun

MopTpeTbl: ApuctoTens, TeodpacT, K. JlnHHein, XK. b. lamapk, Y. JapsuH, Y. Fapseid, I'. MeHaenb,
B. W. BepHaackuii, W. M. MNaenoe, WN. W. MeuHukos, H. WN. Basuno, H. B. TumoceeB-PecoBcKuii,
OxX. YotcoH, ®. Kpuk, O. K. benses.

Tabnuubl 1 cxembl: «CBs3b OMONOIMK C APYTUMU HayKaMu», «CUCTeMa BUOMOTMUYECKNX HayK».

Tema 2. )KvBble CUCTEMBI N UX N3YyYeEHUe



XXuBble cuUCTeMbl KakK MpeaMeT u3y4yeHus OGuonormn. CBOWCTBA JKMBbIX CUCTEM: e[UHCTBO
XMMWUYECKOTO COCTaBa, [WCKPETHOCTb U LIENOCTHOCTb, CNOXHOCTb W YMNOPSAAOYEHHOCTb CTPYKTYpbI,
OTKPbITOCTb, CAMOOpPraHu13aLus, caMoBOCNpPON3BeaeHe, pPa3apaKMMoCTb, N3MEHUYMBOCTb, POCT W pa3BuUTHeE.

YPpOBHW OpraHu3auuy XUBbIX CUCTEM: MOMEKYNSAPHbIA, KNETOYHbIA, TKaHeBbll, OpPraHW3MeHHbI,
nonynauMoOHHO-BMA0BOW, 3KOCUCTEMHbIV (BnoreoL,eHOTUYECKWIA), BruoctepHsblii. Mpouecckl, npoucxoasiime
B XUBbIX cucTemax. OCHOBHble NMPU3HAKW XUBOTo. XXU3Hb Kak (hopMa CyLliecTBOBaHUA matepuu. Hayku,
M3yyaroLLme XUBble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHusauum.

N3yuyeHune XuBbix cuctem. Metogbl 6Monornyeckoii Hayku. HabnogeHve, nsmepeHue, sKCNepuMeHT,
cucTematusaums, mMetaaHanu3. [1OHATME O 3aBUCUMMOW W He3aBUCMMO nNepeMeHHOW. [MnaHupoBaHue
akcnepmmeHTa. [locTaHOBKa M npoBepka runote3. Hyneeas runotesa. [MoHATME BbLIOOPKM K eé
[0CTOBEpPHOCTbL. Pa3bpoc B 6uonornyecknx fdaHHbix. OLEHKa JOCTOBEPHOCTU MONYYEHHbIX Pe3ynbTaToB.
MpUYNHBI NCKAXXeHNA Pe3ynbTaTtoB 3KCnepumeHTa. NoHAThe CTaTUCTUYECKOrO TeCTa.

JemoHcTpaynn

Tabnuubl 1 cxembl: «OCHOBHbIE MPU3HAKN XUN3HW», «Buonornyeckne cuctemol», «CBONCTBA XKNBOI
MaTepumn», «YPOBHN OpraHu3aLumn Xusoi npupobl», «CTPOEHUE XXUBOTHOW KNETKN», «TKaHW XUBOTHbIX»,
«CuNCTEMbI OpPraHOB YeN0BEYECKOr0 opraHmama», «buoreoyeHos», «brnocgepa», «MeToabl N3YUHEHUS XKUBOIA

MPUPOAbI».

O6opypoBaHue: nabopatopHoe o6opyaoBaHue A8 MNPOBEAEHUS  HAGMOAEHWUA, WU3MEPEHMUA,
9KCMEPMMEHTOB.

MpakTuyeckas paboTa «/cnonb3oBaHWe pas3NMYHbIX METOAOB NPU U3YUYEHUMN XUBbIX CUCTEMY.

Tema 3. buonorns KneTku

Knetka - CTPYKTYpPHO-(YHKUMOHANbHAaA efuHMLA XWUBOro. VICTOpuA OTKPbITUSA KNeTKu. PaboTsbl
P. l'yka, A. leBeHryka. KnetouHas teopus (T. LUBaHH, M. LU neligeH, P. Bupxos). OCHOBHble NOMOXEHUSA
COBPEMEHHOI KNeTOYHOWN TeOpUMN.

MeToAbl MONMEKYNAPHOW M KNETOYHOW O6MONOrMuM: MUKPOCKOMMSA, XpomaTorpadus, anekTpodopes,
MeTOJ MeuyeHblX aToMOB, AuddepeHynanbHoe LeHTpUDYrmpoBaHue, KynbTUBUPOBaHME KeTOK. M3yyeHue
(PMKCMpOBaAHHbLIX KNeTOK. JNEeKTPOHHad MukKpockonusi. KoHdokanbHas Mukpockonusa. BuTanbHoe
(MPM>KN3HEHHOE) U3YUYEeHMNE KNETOK.

JeMoHcTpayuu

Moptpethl: P. 'yk, A. NleBenryk, T. LUBaHH, M. WWneiigeH, P. Bupxos, K. M. bap.

Tabnuubl 1M cxembl: «CBETOBO MUKPOCKOM», «3NeKTPOHHbI MUKPOCKON», «McTopus pasBuTUA
METOA0B MUKPOCKOMUMN».

O6opyAoBaHMe: CBETOBOM  MWUKPOCKOM,  MUKpOMpenapaTbl — pacTUTENbHbIX,  XXWUBOTHbIX U
6aKTepmanbHbIX KIETOK.

MpakTnyeckasa paboTa «/3yueHne MeToA0B KNeTOUHON 6uonorum (xpomatorpadgus, anektpogopes,
anddepeHunansHoe LeHTpudyruposaHue, MLP)».



Tema 4. XumMuyeckaa opraHusaunsa KieTku

XVUMUYecKnid cocTaB KneTku. Makpo-, MUKPO- U YNbTpaMWUKPO3fieMeHTbl. Boga M eé ponb Kak
pacTBOpUTENSd, peareHTa, yyacTue B CTPYKTYPUPOBAHUWN KNeTKW, Tennoperynaunm. MuHepanbHble BeLecTsa
KNeTkun, nx éronoruyeckas ponb. Posib KATUOHOB M aHWOHOB B K/eETKe.

OpraHunyeckne BelllecTBa KneTkW. buonormnyeckne nonmmepbl. benkn. AMWHOKUCNOTHBINA COCTaB
6enkoB. CTpPYKTypbl 06enKoBON Monekynbl. [MepBMYHas CTPyKTypa 6enka, nenTtuaHas CBA3b. BTopuuHas,
TpeTUYHas, u4eTBepTUYHas CTPYKTypbl. [eHaTypaums. CsoiicTBa 6enkoB. Knaccuunkaumns 6esKos.
Buonormnueckne QyHKunMmM 6en1KoB. MPUOHBI.

YrneBofbl. MoHocaxapuabl, Ancaxapuabl, onuMrocaxapuabl 1 nonncaxapuabl. O6WMIA NNaH CTPOEHUS
1 HU3NKO-XUMUYECKME CBOICTBA YrNeBoaoB. buonoruueckme yHKLMN yrneBoaos.

Nunungel.  TugpodunbHo-rngpoobHble cBoicTBa. Knaccuukaums nvnuaos.  Tpurnuuepuasl,
(hochonunuabl, BOCKK, cTeponibl. Buonormyeckne gyHkumm nunupos. O6uiMe cBOKCTBA GUONOTrMYECKMX
MembpaH - TeKy4ecTb, CMOCOOHOCTb K CAMO3aMbIKaHMWIO, MOMYNPOHULAEMOCTb.

HyknenHosble kKucnotel. AHK n PHK. CTpoeHue HYKIEeUMHOBbIX KWUCNOT. Hykneotuabl. MpuHLMN
KoMmnnemeHTapHocTu. Mpasuno Yapradda. Ctpyktypa AHK - aBoiiHas cnupanb. MecTOHaxoXaeHue u
6uonornyeckne gpyHkuun AHK. Buasl PHK. ®yHkuum PHK B KneTke.

CTpoeHue monekynbl AT®. Makpoapruyeckume cessn B Monekysne AT®. bruonormueckne QyHKUUN
AT®. BoOCCTaHOB/IEHHble TMEPEHOCHUKN, WX (YHKUMKU B KneTKe. Apyrue HykneosngTpudochaTsl
(HT®). CekBeHupoBaHue AHK. MeToAbl TeHOMUKU, TPAHCKPUMTOMUKN, NPOTEOMUKN.

CTpykTypHas o6uonoruda: 6Guoxmmumyeckme U  6GuodusMyeckme unccnefoBaHUd  coctaBa W
NMPOCTPaHCTBEHHOW CTPYKTYypbl 6MoMoniekyn. MofenmposaHue CTPYKTYpPbl W (OYHKUUA GUOMONEKYn U UX
KoMnnekcoB. KOMNbOTEPHbINA An3aiiH N OpraHnyeckuii CUHTe3 6MOMONEKYN U UX HENPUPOLHbIX aHanoros.

JemMoHCcTpaumu

MopTpeTbl: J1. MoauHr, XK. YoTcoH, ®. Kpuk, M. Yunkuuc, P. ®paHknunH, ®. Canrep, C. MNpy3unHep.

[wnarpammsbl: «PacnpefeneHne XMMMUYECKUX 3/1EMEHTOB B HEXWBON npupoge», «PacnpegeneHue
XUMUYECKNX 3/IEMEHTOB B XXUBOI NPUPOAE».

Tabnuubl 1 cxembl: «lMNeprnognyeckas Tabnmua XMMUYECKUX 3/1€MEHTOB», «CTpOeHMe MONEKY/bl
BOAbl», «BellecTBa B COCTaBe OpraHn3MoB», «CTpoeHWe Monekynbl 6enka», «CTPYKTypbl 0enKOBO
MONEKY/Nbl», «CTpoeHNe MOJeKyN YrnesogoB», «CTpoeHne MONeKyn NMNnaoB», «HyKNemHoBble KACNOTbI»,
«CTpoeHune mosniekynbl ATOx».

O6opypoBaHMe: XMmnyeckas nocyga n 06opygoBaHme.

JlabopaTopHasn paboTa «O6Hapy>XeHne 6eNKOB C MOMOLLbK KAaYeCTBEHHbIX peakumniix».

NabopaTopHas paboTa «/ccnegoBaHne HYKNEUHOBBIX KUCNOT, BbIAENEHHbIX U3 KNETOK Pa3nyHbIX
OpraHM3moB».



Tema 5. CTpoeHMne N PYHKLUUN KNEeTKN

Tunbl KNETOK: 3yKapuoTMyeckas 1 npokapuoTtuueckas. CTPyKTYpHO-(YHKLMOHaNbHbIE 06pa3oBaHus
KNeTKM.

CTpoeHne NpoKapnoTUYecKon KneTkun. KnetouHas cTeHka 6aktepuii n apxeil. OCO6eHHOCTY CTPOEHNA
reTepoTPOHONA N aBTOTPOGHOM NMPOKAPUOTUYECKMX KNEeTOK. MecTo 1 posib NPOKapuoT B 61oLeHo3ax.

CTpoeHne U  (YHKLUMOHMPOBaHMWE 3YKApMOTMUECKON KneTku. [MnasmaTuyeckass MembpaHa
(nnasmanemma). CTpyKTypa nnasmaTumyeckoli MembpaHbl. TpaHCNOPT BELWECTB 4epe3 MnasMaTuyecKyto
MemOpaHy: naccuBHbIA (guddy3uns, obneryéHHas AUPGy3na), akTUBHbIA (NEPBUYHBLIA N BTOPUYHbIA
aKTUBHbIN TpaHcnopT). NonynpoHnuaemocTb MembpaHbl. PaboTa HaTpuii-KanueBOro Hacoca. dHAOLMUTOS3:
NUHOLMTO3, (harouynTo3. Ik3oumTo3. KnetouHasa cTeHka. CTpyKTypa M (YHKLUUM KNETOYHOW CTEHKM
pacTeHuiA, rpuoos.

Lmtonnasma. Lwuto3ons.  LwuTockenet.  [OBwxeHne uyutonsiasmbl.  OpraHoufibl KNeTKu.
OpaHomeMbpaHHble opraHoUAbl KNETKW: 3HAonMasmMaTmyeckas cetb (AMC), annapat oAbAXKN, MN30COMbI, UX
CTpOeHune ¥ (QyHKuMW. B3anmmocBA3b OLHOMeMOpaHHbIX OpPraHouMaoB KneTku. CTpoeHue rpaHynsipHoro
peTukynyma. MexaHusm HanpasneHus 6enkos B AIMC. CUHTe3 pacTBOPUMbIX 6enkoB. CUHTE3 KNEeTOYHbIX
mMembpaH. nafkuin (arpaHynspHbIid) aHAoNNa3MaTu4ecknii peTukynym. CekpeTopHas (pyHKLMS annaparta
Fonbmpxkun. Moandumkauns 6enkos B annapaTe [onbaku. CopTupoBka 6GenkoB B annapaTe
Fonba>ku. TpaHCNOPT BeLLECTB B KNeTKe. Bakyonu pacTuTenbHbIX KNeTOK. KNeTouHblli coK. Typrop.

MonyaBTOHOMHbIE OpPraHouAbl KNeTKN: MUTOXOHAPUN, NnacTuibl. MPoncxoXKeHne MUTOXOHAPUIA 1
nnactug. CumobunoreHes (K.C. Mepe>kkoBckuit, J1. Maprynuc). CTpoeHue W (YHKUUW MUTOXOHAPWUIA W
nnactug. MNMepBuyHbIe, BTOPUYHBIE N CMIOXHbIE MiacTUAbl POTOCUHTESNPYIOLWMNX 3yKapuoT. XNoponnacThl,
XPOMOMACTbI, NIeAKONNACTbI BbICLLINX PACTEHWUA.

Hemem6paHHble opraHomgbl KneTkn CTpoeHue U PYHKUUN HemMeMOpPaHHbIX OPraHoMoB KNEeTKW.
Pu6ocombl. MpomMe>KyTOouHble (PunameHThbl. MukpounaMmeHTbl. AKTUHOBbIE MUKPOUIaAMEHT bI.
MblleYyHble KNeTKN. AKTUHOBbIE KOMMOHEHT bl HEMbILLEYHbIX KNeTOoK. MUKPOTPY60UKN. KNeTOUHbIN LeHTp.
CTpoeHue ©n [BUXEHUE XIYTUKOB W pecHuYeK. MUKpPOTPYOOUKM uuTOnNNasmbl. LleHTpuonb. Benky,
accouumpoBaHHble ¢ MUKpohUnaMeHTaMn 1 MUKPOTpy6oykaMmn. MoTOpHble 6enku.

Appo. O6onoyka sapa, XpOMaTWH, Kapuonnasma, sApbILKK, UX CTPOeHWE W (YHKUUW. AAepHblit
6enKoBbIi MaTpuKC. MpPOCTPaHCTBEHHOE PACMO/IOXEHNE XPOMOCOM B UHTEP(asHOM sifpe. DyXpoMaTuH U
reTepoxpomMaTuH. Benkum xpomatMHa - TUCTOHbI. [JMHAMUKA SiAepHOV 060M104YKM B MUTO3e. AAepHbIi
TpaHcnopT.

KnetouHble BK/OYeHUS. CpaBHUTeNIbHAsA XapaKTepucTukKa KNeTOK 3yKapuoT (pacTuTeNbHON,
XXVBOTHOW, rPUOHOWA).

JemMoHCcTpaumu

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

Tabnuubl ¥ cxembl: «CTpOeHWE 3YKapUOTUYECKOWA KNeTKM», «CTPOEHUEe >KUBOTHOW KNEeTKU»,
«CTpoeHMe pacTUTENbHON KNeTKu», «CTpOeHWe MUTOXOHAPUM», «Aapo», «CTpoeHue NpoKapuoTUYECKOM

KNEeTKN».

O6opyfoBaHMe: CBETOBO MWKPOCKOM, MWKpPOMNpenapatbl pPacTUTENbHbIX, >MWBOTHbIX K/ETOK,
MUKponpenapaTbl 6akTepuanbHbIX KNeToK.

JlabopaTopHasa paboTa «/3yyeHne CTPOEHNSA KNETOK Pa3/INiyHbIX OpPraHn3MoB».



MpakTuyeckan paboTa «M3yyeHne CBONCTB KNeTOYHOW MeMbpaHbI».
Na6opaTopHas paboTa «lMccnegoBaHve NasmMonnsa u Aennasmonnsa B paCTUTENbHbIX KNeTKax».

MpakTuyeckas paboTa «M3yyeHne ABMKEHNUSA LUTONNA3Mbl B PACTUTENbHbIX KNETKax».

Tema 6. O6MeH BeLLEeCTB U NpeBpaLleHne 3Heprnm B KNeTke

AcCCUMUNALNA N GUCCUMUNALNA - [Be CTOPOHbI MeTabonnsma. Tunbl 06MeHa BeWecTB: aBTOTPOMHbIV
N TeTepoTPOHbIN. YuacThe Kucnopoga B 0OMeHHbIX Mpoueccax. dHepreTuyeckoe obecrneyveHne KNeTKu:
npespaweHne AT® B 06MeHHbIX npoueccax. PepMeHTaTUBHbIA XapakTep peakuuid KIeTOYHOro
meTabonusma. ®PepMeHTbl, WX CTPOEHWe, CBOWCTBA WM MexaHU3M pfeicTBus. KodepmeHTbl. OTanuyus
(hepMeHTOB OT HeOpraHW4YyecKUX KaTanm3aTopoB. Benku-akTMBaTtopbl M OGENKU-UHTMOUTOPBLI. 3aBUCMMOCTb
CKOPOCTU (hepMeHTATUBHbIX PeakLuuin 0T pasnnyHbIX (akTOpPOB.

MepBMUYHbIA CMHTE3 OpraHMYeCcKUX BELLECTB B K/eTKe. ®OTOCMHTE3. AHOKCUTEHHbIN Y OKCUTEHHBbIN
(boToCMHTE3 y 6akTepuit. CeeTOoCOOMpaloL e NUIMEHTbl W MUTMEHTbl pPeakuMOHHOro ueHTpa. Posb
Xs0ponsacToB B npouecce ¢otocMHTe3a. CeeToBas M TeMHOBas asbl. PoTogbixaHue, C3-, Ci-u CAM-TunbI
hoTocuHTe3a. MPOAYKTUBHOCTb (DOTOCUHTE3a. BANSAHUE pasnmyHbiX (DaKTOPOB Ha CKOPOCTb (POTOCMHTE3A.
3HayeHne poToCcMHTE3A.

XemocuHTe3. Pa3Hoobpasme OpraHn3MOB-XEMOCUMHTETUKOB:  HUTpUQUUMpylowme  H6akTepuu,
Xene3obakTepum, cepobakTepumn, BOLOPOLHbIE BaKTepUN. 3HAYEHE XeMOCMHTE3a.

AHaspo6Hble opraHu3mMbl. Buabl 6poxeHuns. MpoayKTbl GPOXEHUS U UX UCNONb30BaHNE Ye/10BEKOM.
AHa3po6Hble MUKPOOPraHn3Mbl Kak 06beKTbl 6MOTEXHONOMMK 1 BO3GYANTENN 6ONE3HENA.

A3p06HbIE OpraHn3Mbl. JTanbl 3HEPreTUYeckoro obmeHa. MMOArOTOBUTENbHLIW 3Tan. FAnkonus -
6ecKMCNopOAHOe pacLiensieHne rIKo3bI.

Buonornyeckoe OKuCNeHWe, WA  KNETOYHOE [AbixaHue. Pofb  MWUTOXOHAPWIA B npoueccax
6uonornyeckoro okucnenus. Linknnyeckme peakunn. OkucantenbHoe GochopuanpoBaHne. SHeprus
MEMOpPaHHOro rpagnMeHTa NpoToHOB. CnHTe3 ATd: paboTa NPpoTOHHON ATd-cuHTasbl. MpenmyllecTsa
aspo6bHOro Nyt o6MeHa BeLLECTB nepes aHaspoObHbIM. SNPEKTUBHOCTb IHEPreTUYECKOro 06MeHa.

JemMoHCcTpaumu

MopTpeTbl: M. Mpuctan, K. A. Tumupsaszes, C. H. BuHorpagckuit, B. A. 3Hurensrapar, M. Mutyenn,
. A. 3aBap3uH.

Tabnuubl U cxembl: «POTOCUHTE3», «DHEPreTUYeckuini obMeH», «BnoCcUHTe3 Genka», «CTpoeHue
(hepmeHTa», «XeMOCUHTE3».

O6opyaoBaHMe: CBETOBOM MWKPOCKOM, 060pyAOBaHMEe [AN1s  MPUTOTOB/IEHWS MOCTOSIHHBIX W
BPEMEHHbIX MUKPOMNpPEenapaTos.

JlabopaTopHas paboTa «M3yuyeHne KaTanMTUYECKOM aKTUBHOCTU (DEPMEHTOB (Ha NpuMepe aMmunassl
NN Katanasbl)».

Na6opaTopHas pa6oTa «/3yyeHne (epMeHTATMBHOIO pacluenseHns nepokcuaa Boaopoda B
PACTUTENbHbIX U XXUBOTHbBIX KNETKax».



JlabopaTopHasa paboTa «CpaBHeHMe NPoLECCOB POTOCMHTE3A M XEMOCUHTE3a».

JlabopaTopHasa paboTa «CpaBHeHMe NPoLECcCOB BPOXEHUSA N AblXaHNSA».

Tema 7. HacnefcTBeHHas MHGpopMauma U peannsayns eé B KNeTkKe

Peakumn matpuyHoro cuHtesa. MNpuHUUN KOMMNAEMEHTapHOCTU B peakumax MaTpUYHOro CUHTE3a.
Peannsaumnsa HacneACTBEHHOM MHOpPMaLMK. MTeHeTUYECKNIA KOf, ero CBONCTBA. TPaHCKPUNLUA - MaTPUYUHbIA
CUHTE3 PHK. MpuHUMNbI TpaHCcKpunumu: KOMM/IEMEHTAPHOCTb, aHTunapannenbHoCTb,
acummeTpuyHOCTb. Co3peBaHne MaTpuuHbiX PHK B aykapnoTuyeckoii kneTke. Hekogupyowme PHK.

TpaHcnauma n eé aTanbl. YyacTue TpaHCNopTHbIX PHK B 6uocnHTe3e 6enka. Y cnosms 6MocuHTe3a
6enka. KogmpoBaHne aMMHOKMCIOT. Ponb pnbocom B GnocuHTese Genka.

CoBpemeHHble NpeAcTaBleHna 0 CTPoeHUn redos. OpraHusalua reHoma y npokapuoT U 3yKapuor.
Perynauusa akTUBHOCTU TFeHOB Yy MpokapuoT. Fmnotesa onepoHa (P. XKako6, XX. MaH0). MonekynspHble
MeXaHU3Mbl 3KCMpeccun reHoB y 3ykapuoT. Ponb XpomMaTwHa B perynauum paboTbl reHoB. Perynauus
06MEHHbIX MpoLLeccoB B KneTke. KneTouHblli roMeocTas.

Bupycbl - HeKNeToUYHble POPMbl XU3HM K 0b6nuratHble napasuTbl. CTPOeHUe MPOCTbIX U CNOXKHbIX
BMPYCOB, peTpoBUpPyCcOB, OGakTepuodaro. XXu3HeHHbli unkn [AHK-cogep>kawux supycos, PHK-

coflep>KaLlinx Bupycos, 6akTepuodaros. O6paTHas TPaHCKPUNLUMS, peBepTasa, MHTerpasa.

BupycHble 3abofieBaHUS 4enoBeKa, XUBOTHbIX, pacTteHuid. CMAA, COVID-19, couuanbHble K
MeAULUHCKME NPo6ieMbl.

BuonHgopmaTunKa: wuHTerpayus W aHanu3 6onblinMx MaccuBoB («bigdata») CTPYKTYpHbIX
6ronornyecknx faHHbIx. HaHoTexHonoruu B 6uonoruu u mMeguunHe. MporpaMmupyemble yHKUUN GENKOB.
Cnocobbl 4OCTaBKM N1eKapCcTB.

JemMoHcTpayuu

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

Tabnuubl 1 cxembl: «brocnHTe3s benka», «CeHeTUYECKUIA Koa», «Bupycbl», «baktepunodarm».

MpakTuueckas pa6oTta «Co3faHne MOAENN BUPYCa».

Tema 8. XKM3HEHHbI UMK KNETKU

KneTouHblii uMKn, ero nepuogbl n perynsaums. MHTepgasza M muto3. OCO6EHHOCTM MPOLLECCOB,
npoTeKkawwWwmx B MHTepdase. MoAroTOBKA KNETKN K AeNeHuto. MpecrHTETUYECKMIA (MOCTMUTOTUYECKNIA),
CUHTETUYECKUIA N NOCTCUHTETUYECKUIA (MPEMUTOTUYECKNIA) Nepuoabl MHTepdasbl.

MaTpuuHbiii cnHTe3 OAHK - pennvkauus. MpuHumnel penaukauun AHK: KoMniemMeHTapHOCTb,
NOJIYKOHCePBATUBHbIM CUHTE3, aHTUNapanienbHoCcTb. MexaHun3m pennmkauymm AHK. Xpomocombl. CTpoeHue
Xpomocom. Tenomepbl ¥ Tesiomepasa. XPOMOCOMHbIA Habop KMeTku - kapuotun. AunnougHbId u
ranjionaHbli Habopbl XpOMOCOM. [TOMOMOTMYHbIE XPOMOCOMbI. [10/10Bble XPOMOCOMb!.



Jenenne knetkm - muTo3. CTagum mMuTO3a WM MPOMCXOAAULME B HUX Mpoueccbl. Tunbl MWUTO3a.
KapuoKknHes 1 UMTOKMHE3. buosornyeckoe sHa4yeHne mmTosa.

Perynaunsa MMTOTUYECKOTO LMKNa KNeTku. MNporpamMmupyemas KnetoyHas rmbens - anonTos.

KnetoyHoe 4A4po, XPOMOCOMbI, (PYHKUMOHANbHAA reHOMMUKa. MexaHusMbl  nponudepauum,
AnbdepeHLUMPOBKN, CTapeHna u rmbenn KneTok. «Llndposas KneTka» - 6MOUHGOPMATMUYeCKne MOLeNu
(PYHKLMOHNPOBAHUA KINETKMN.

JemoHcTpaynn

Tabnnubl 1 CXeMbl: «XKNU3HEHHbIN LMK KNETKN», «MunT03», «CTPOeHMe XpOMOCOM», «PenuKama
OHK>».

O6opypoBaHue: CBETOBOM MUKPOCKON, MUKponpenapaTtbl: «MWUTO3 B KNeTKax KopeLlKa yka.
JlabopaTopHasa paboTa «/3yyeHne XpOMOCOM Ha FOTOBbIX MUKpONpenaparax».

NabopatopHasa paboTa «HabnwgeHne mMuTo3a B KMeTKax KOHYMKA Kopewka nyka (Ha roToBbIX
MUKponpenapaTax)».

Tema 9. CTpoeHme N PYHKLUM OPraHn3mMoB

Buonornyeckoe pasHooGpasve opraHu3amMoB. OJAHOKNETOYHbIE, KO/IOHUA/bHbIE, MHOTOK/ETOYHbIE
OpraHu3Msl.

OCOGEHHOCTM CTPOEHUS W XXWU3HEAEATENIbHOCTU OfHOKNETOYHbIX OpPraHu3MoB. bakTepuwu, apxew,
OJHOK/NETOUHbIE Fpnbbl, OHOKNETOYHbIE BOLOPOCAN, APYTrue NPOTUCTbI. KoNOHManbHble OpraHn3mbl.

B3anMOoCBA3b YacTeil MHOTOKNETOUYHOr0 OpraHn3Ma. TKaHWU, opraHbl ¥ CUCTEMbl OpraHoB. OpraHun3m
Kak eAnHoe uenoe. MomeocTas.

TKaHW pacTeHWid. Twnbl pacTUTENbHbIX TKaHei: o6pasoBaTenbHas, MNOKPOBHasA, MpoBOAALLasA,
OCHOBHas, MexaHnueckas. OCOBEHHOCTW CTPOEHMS, PYHKLNIA 1 pacnonoXeHnsa TKaHel B opraHax pacTeHWiA.

TKaHW >XMBOTHbIX W YenoBeka. TWNbl >XWBOTHbIX TKaHER: 3nuUTennanbHas, COeAUHMTENbHAS,
MblleYyHast, HepBHas. OCOBEHHOCTM CTPOEHUS, PYHKLUIA 1 pacnoNOXEHUS TKaHei B OpraHax XWBOTHbIX M
yenoBekKa.

OpraHbl. BeretaTuBHbIe 1 reHepaTUBHbIE OpraHbl pacTeHMA. OpraHbl ¥ CUCTEMbl OPraHOB XXMBOTHbIX
1 yenoBeka. PyHKLMM OPraHoOB U CUCTEM OPraHoB.

Onopa Tena opraHu3moB. Kapkac pacTeHuii. CKeneTbl OAHOKNETOYHbIX W MHOTOK/IETOUHbIX
XMBOTHbIX. Hapy>HblI 1 BHYTPeHHUIA ckeneT. CTPOEHUE U TUMbl COEANHEHNS KOCTEN.

[BMXeHNe OopraHnM3moB. [BUXEHWE OfHOKNEeTOYHbIX OPraHM3MOB: améeéb6oMaHOe, >XIYTUKOBOE,
PECHWYHOE. [BMXKEHME MHOTFOKNETOUYHbIX PacTEeHWA: TPOMU3Mbl M HacTUM. [BUXKEHWE MHOFOKNeTOUHbIX
XXMBOTHbIX W YenoBeKa: MbllleyHas cuctema. Pednekc. CKeneTHble MbllLbl M UX paboTa.

MuTaHne opraHn3MoB. MornouLeHre BoAbl, YIIEKACNOr0 rasa U MUHepaibHbIX BELLECTB PaCTEHUSAMU.
MUTaHWEe >XMBOTHbIX. BHYTPUMONOCTHOE W BHYTPUKIETOYHOE nMuLieBapeHne. MMuTaHMe MO3BOHOYHbIX



XXMBOTHbIX. OTAENbI nuLLLeBapuTenbHOro TpakTa. lNuieBapnTenbHble Xenesbl. lNulleBapuTenbHaa cucTema
yesioBekKa.

[blxaHne opraHn3amoB. [biXaHWe pacTeHWil. [biXxaHWe >KUBOTHbIX. Auddysns rasos uepes
MOBEPXHOCTb KNeTKU. KOoXXHoe AblixaHue. [bixaTenbHad MOBepXHOCTb. XXabepHoe W NEroyHoe [AbiXaHue.
[bixaHve MNO03BOHOYHbLIX >KWUBOTHbIX W Ye/loBeKa. IBOJOLUMOHHOE YC/IOXKHEHUE CTPOEHUS NErKnx
MO3BOHOYHbIX >XWBOTHbIX. [biXaTefibHad CuUCTeMa 4enoBeka. MexaHW3M BEHTUAAUMW NETKMX Yy NTUL Y
MAeKonuTatowmnx. Perynauma gbixaHus. AbixaTenbHble 06bEMBI.

TpaHCNOpT BELLECTB Yy OpPraHn3MoB. TpPaHCMOPTHble CUCTEMbl pacTeHMid. TpaHCMOPT BELWECTB Y
XMBOTHbIX. KpoBeHocHas cuctema u eé opraHbl. KpoBeHOCHad cuUcCTemMa MO3BOHOYHbLIX XWBOTHbIX W
yenoseka. CepfLe, KPOBEHOCHbIE COCYAbl U KPOBb. Kpyru KpoBoobpaleHns. 3BONIOLNOHHbIE YCNOXHEHUA
CTPOEHMA KPOBEHOCHOW CMCTEMbI MO3BOHOYHbIX XXMBOTHbIX. PaboTa cepgua v eé perynsyms.

BbigeneHne y opraHu3amoB. BbigeneHue y pacteHuid. BobigeneHune y XMBOTHbIX. COKpaTuTeNnbHble
Bakyonn. OpraHbl BblgenieHns. ®unbTpaums, cekpeuus n obpaTHOe BCacbiBaHME KakK MexaHW3mbl paboThbl
opraHoB BblgeneHns. CBA3b MOMOCTM Tena C KPOBEHOCHOW W BbIAeNNTeNbHOW cucTemamu. BoigeneHue y
MO3BOHOYHbIX XXWBOTHbIX W yenoseka. Moykn. CTpoeHMe n (YHKUMOHMpOBaHMe HegpoHa. Obpas3oBaHMe
MOYM Y YenoBeka.

3awmTta y opraHuamMoB. 3aluTa Yy OAHOKMETOYHbIX OpraHu3moB. Cnopbl 6GakTepuii M LUCTbI
npocTeAlnx. 3auimMta Yy MHOTOKNEeTOYHbIX pacTeHuMil. KyTukyna. CpeactBa MacCUMBHOW U XUMUYECKON
3aWnTbl. PUTOHUNADI.

3awmnTa y MHOTOK/NETOYHbIX >XMBOTHbIX. MOKPOBbI M KX NPOM3BOAHbIE. 3awmta opraHusma oT
6onesHeil. MIMMyHHas cuctema uenoBeka. KeTOUHbIA W rymopanbHbli MUMMYHUTET. BPOXAEHHBLIA K
NPUOGPETEHHBIN CrneunuYecKnin UMMYHUTET. Teopus KIOHa/IbHO-CeNeKTUBHOIOo uMMyHuTeTa (M. dpnux,
®. M. BepHeTt, C. ToHeraBa). BocnanutefibHble OTBETbl OPraHn3MoB. Pofb BPOXAEHHON0 MMMYyHMUTETa B
pasBMUTUM CUCTEMHBIX 3a60/1eBaHNIA.

PasfpaxumocTb W perynauusa y opraHusmoB. Pa3fpaXuMmoCTb Y OLHOK/IETOYHbIX OPraH1M3MoB.
Takcucbl. Pa3gpaXuMocTb M perynsayusa y pacteHuii. POCToBble BelecTBa U UX 3HaYeHMe.

HepBHas cucTema W pedieKTOpHas perynsuus y >XMBOTHbIX. HepBHas cucTema M €€ oTaenbl.
JBONMOUMOHHOE YCNOXHEHMEe CTPOEHUS| HEPBHOW CUCTEMbl Y XXWBOTHbIX. OTAenbl FOMOBHOrO Mo3ra
MO3BOHOUHbIX XXWBOTHbIX. Pedhiekc 1 pednekTopHas ayra. 6e3ycnoBHble 1 YCNOBHbIE pediieKchbl.

F'ymopanbHasa perynauua v 3HLOKPUHHAA CMUCTEMA XXMBOTHbIX M 4enoBeka. XKesedbl 3HLOKPUHHOWN
CUCTEMbI N UX TOPMOHbI. [lelicTBYe rOPpMOHOB. B3aMMOCBA3b HEPBHOW 1 3HAOKPUHHON cucTeM. nMnotanamo-
rmnogu3sapHas cucTema.

JemoHcTpaynn
MopTtpeT: K. IM. MMasnos.

Tabnuubl 1 cxembl: «OAHOKNETOYHbIE BOAOPOCAN», «MHOrOK/IETOUHbIE BOAOPOCAN», «bakTepumns,
«MpocTeliwme», «OpraHbl LUBETKOBbIX pacTeHWi», «CUCTEMbl OPraHOB MO3BOHOYHbLIX XXMUBOTHbIX»,
«BHYTpeHHee CTPOEHME HACeKOMbIX», «TKaHW pacTeHuii», «KopHeBble CUCTEMbI», «CTpOeHUe CcTebns»,
«CTpoeHne /NNCTOBON MNAaCTUHKU», «TKaHW >XXUBOTHbIX», «CKeneT denoBeka», «MluweBaputenbHas
cuctema», «KpoBeHocHas cuctema», «bixaTenbHas cuctema», «HepBHaa cuctemar», «Koxa», «MbllweyHas
cuctema», «BblgenutenbHad cuctema», «HAOKPUHHAA cuctema», «CTpoeHue Mbliybl», «/IMMYHUTET»,
«KnweyHononocTHble», «CxeMa NUTaHUs pacTeHunii», «KPOBEHOCHbIE CUCTEMbI MO3BOHOUYHbIX XXNBOTHbIX»,
«CTpoeHue rngpbl», «CTpoeHMe nnaHapun», «BHyTpeHHee CTPOeHNeE A0XKAEBOI0 YepBa», «HepBHasa cucTema
pbl6», «HepBHaA cucTeMa NArywku», «HepeHaa cucTeMa npecMblKatolmxcsa», «HepBHad cuctema NTuuy,
«HepBHasa cuctema mnekonutawWwmx», «HepBHaa cuctema vyenoeka», «Pegnekc».



O6opyfoBaHMe: CBETOBOM  MWMKPOCKOM,  MWUKpoMnpenapatbl  OAHOK/ETOYHbIX  OpraHu3Mos,
MUKponpenapaTbl TKaHEe, PaKOBUHbI MOTKOCKOB, KONNEKLMM HACEKOMbIX, UTIOKOXMX, XMNBble 3K3eMNNAPbI
KOMHAaTHbIX PacTeHWid, repbapumn pacTeHWUin pasHblX OTAENOB, BMaXHble MpenapaTtbl XXWUBOTHbIX, CKeNeTbl
MO3BOHOYHbIX, KOMMEKLUUN 6GECNO3BOHOYHbIX XKMBOTHbIX, CKeneT 4YenoBeka, 060pyaoBaHue  Afs
AEMOHCTpaLM/M NOYBEHHOrO M BO3AYLWIHOIO NUTaHWS PacTeHWiA, paclienseHus Kpaxmana U 6enkoB nop
aeincTenem hepmMeHTOB, 060pyf0BaHUE A8 AEMOHCTPaLUM OMNbITOB MO W3MEPEHUHD XXU3HEHHOW EMKOCTM
NErKnx, MexaHn3ma AblXaTeNbHbIX ABWKEHWIA, MOJeNV FONOBHOIO MO3ra Pas/inyHbIX XUBOTHbIX.

NabopaTopHas paboTa «M3yyeHune TKaHel pacTeHN».
NabopaTtopHas paboTa «/3yyeHne TKaHEeW XXUBOTHbIX».

JlabopaTopHas paboTa «/3yyeHne OpraHoB LBETKOBOr0 pacTeHUs».

Tema 10. PasMHOXeHMe N pasBnTue opraHM3mosB

®opMbl pa3MHOXEHUS OpraHn3mMoB: Gecrnonioe (BKMOYas BereTaTMBHOE) U NonoBoe. Buabl 6ecnonoro
Pa3MHOXEHUS: NMOYKOBaHME, CMOPYNSLUA, hparMeHTaLns, KNOHUPOBaHMe.

MonoBoe pa3mMHOXeHue. [10n0Bble KNETKW, unn rameTbl. Meio3. Crtagum Mmeiosa. losegeHue
XpOMOCOM B Meiio3e. KpoccuHrosep. brnonornyeckuii cMbici Meiio3a M MONOBOro npouecca. Meitos u ero
MecTO B XXWU3HEHHOM LMK/Ie OPraHM3MoB.

MpensapoabilieBoe pa3BuTMe. [aMeTOreHe3 y >XKMBOTHbIX. [1onoBble >ene3bl. O6pa3oBaHME WU
pa3BUTMeE MOMNOBbIX KNeTokK. CnepmartoreHes 1 ooreHe3. CTpoeHWe NosioBbIX KNETOK.

OnnofoTBOpPEHME U 3MOPMOHANIbHOE Pa3BUTME XUBOTHbLIX. Cnoco6bl ONN0LOTBOPEHUS: HapPYXHOE,
BHYTpeHHee. NapTeHOreHes.

WHpguBuayanbHoe pasBuTve opraHuM3MoB (OHTOreHes). 3MOpMoNorMa - Hayka 0 pasBUTum
opraHm3moB. MopdoreHes - ofHa U3 rnaeHbIx npobnem amb6puonorun. KoHuenums MopgoreHos u Mogenu
mopghoreHesa. Craguy 3MOpuoreHesa XMBOTHbIX (Ha npumepe narywku). [pobneHve.  Tunbl
Apo6neHuns. leTepMUHUPOBAHHOE U HefepMUHWPOBaHHOe  Apobnenue. bnacTyna, Tunbl  6GnacTyn.
OcobeHHOCTU fpobneHna MekonuTarowmx. 3apoAblleBble NUCTKY (racTpynauuns). 3aknajgka opraHoB Wt
TKaHei 13 3apofblLLeBblX IMCTKOB. B3anMHOe BNMAHME YyacTell pa3smBatoLLerocs 3apojbiwa (3sMbpuoHanbHas
MHAYKUMA). 3aknafka nnaHa CTPOeHUs XXMBOTHOMO KakK pesy/ibTaT nepapxmyeckmx B3auMOAenCcTBMIA FeHOB.
BnvsaHue Ha am6pnoHanbHOe pa3sBUTUE pas/IMYHbIX (PaKTOPOB OKPYXaloLLein cpeabl.

POCT 1 pa3BUTHE XNBOTHbIX. [1OCTIMOPMOHaNbHbIV Nepuod. Mpsamoe 1 Henpsamoe pa3BuTue. Passutue
C MeTaMop(o30M Yy 6ecrno3BOHOYHbLIX M MO3BOHOYHbLIX XMWBOTHbLIX. brvonornyeckoe 3HayeHue NPAMoOro u
HenpsAMoro pasBuUTUA, NX pacnpocTpaHeHue B Npupoge. Tunbl pocTa XXMBOTHLIX. PaKTOPbI perynaunmn pocra
XUWBOTHbIX K 4YenoBeka. CTaguy NOCTIMOPMOHANBHOIO Pas3BUTUA Y XMBOTHLIX W 4YenoBeka. [Mepuogbl
OHTOreHesa yenoseka. CTapeHue U CMepTb Kak 61M0/I0TMYECKMe NPOLLECChI.

PasMHOXeHMe 1 pa3BUTUE pacTeHuiA. FameToguT n cnopodmTt. Meiio3 B XXNU3HEHHOM LIMKe pacTEHWIA.
O6pa3oBaHne cnop B npouecce Meio3a. [ameToreHe3 y pacTeHuii. ONNOAOTBOPEHME U pa3BUTUE
pacTUTE/bHbIX OpPraHM3MoB. [BOiNHOe OMNOAOTBOPEHME Y LBETKOBbIX pacTeHuil. O6pa3oBaHue 1 pasBuUTME
CEMEHMN.

MexaHu3Mbl perynaymMm oHToreHesay pacTeHUA 1 XXMBOTHBIX.

JeMoHcTpayuu



MoptpeTbl: C. I'. HaBawwuH, X. LLnemaH.

Tabnuubl K cXembl: «BeretaTuBHoe pasMHOXeHMe», «Twunbl  6Gecnosioro  pasMHOXEHUN»,
«PasMHOXeHne XxnammaomoHagbl», «Pa3MHOXeHWe 3BrieHbl», «PasMHOXeHMe rugpbl», «Meinos»,
«XpPOMOCOMbI», «lameToreHes», «CTpoeHMe ANLEKNeTKM K crnepmarosomga», «OCHOBHble CcTaguu
OHTOreHesa», «[1psMoe M Henpsamoe pas3BuTue», «Pa3BUTME MalCKOro >yka», «Pa3BuUTMEe capaH4un»,
«Pa3BuTne nArywkun», «J[1BoliHOe OMNMOAOTBOPEHUE Y LBETKOBbIX pacTeHui», «CTpoeHWe CemsH
OAHOA0NbHbIX N ABYAONbHbIX PaCTEHUN», « KN3HEHHbIW LMK MOPCKON KanyCcTbl», « KM3HEHHbIA LUK MXa»,
«)XU3HEHHbIN LMK NanopoTHNKa», «XKU3HEHHbIA LUK COCHbI».

O6opyAoBaHMe: CBETOBO MUKPOCKOM, MUKponpenapaTtbl SALEKNETOK M CNepMaTo30Mi0B, MOAENb
«LLMKN pa3BUTUS NATYLWKU».

NabopaTopHas paboTa «/3yuyeHne CTPOEHMS NOMOBLIX KNETOK Ha FOTOBbIX MUKpPOMpenapaTax».
MpakTuyeckas paboTa «BbisBneHNe NPU3HAKOB CXOACTBA 3apOAblLLel MO3BOHOUHbIX XXUBOTHbIX».

Na6opatopHasa paboTa «CTpoeHMe OpraHOB Pa3MHOXEHUSA BbICLLUUX PaCTEHUN».

Tema 11. NeHeTUKa - Hayka 0 Hac/ieACTBEHHOCTN N N3MEHUYMBOCTU OpPraHM3moB

WcTopua CTaHOBNEHMA W pasBUTUA TeHETUKM Kak Hayku. PaboTtbl . Mengens, I'. ge ®pusa,
T. MopraHa. Ponb 0Te4YeCTBEHHbIX YYEHbIX B pa3BuTuu reHetukn. Pa6otol H. K. Konbuosa, H. . BaBnnosa,
A. H. benosepckoro, I'. A. KapreyeHko, 0. A. dununyeHko, H. B. Tumodeeba-PecoBCKOro.

OCHOBHbIE TeHeTUYecKne MNOHATUA W CUMBOMbI. [OMONOrMYHbLIE XPOMOCOMbI, afnefibHble reHbl,
aflbTepPHATUBHbIE MPU3HAKW, OOMUHAHTHbIA W PELecCUMBHbIN NPU3HaK, romMo3nroTa, reteposnrora, ymcras
NUHWA, TMBPUAbI, reHoTun, heHoTun. OCHOBHbIE MeTOAbl TEHETUKN: TMBPULONOTNYECKNA, LUTONOTMYECKUNA,
MONEeKYNAPHO-TEHETUYECKUIA.

JemMoHcTpayuu

MopTpeTbl: . MeHgens, . ge ®pus, T. MopraH, H. K. Konbyos, H. . Basunos, A. H. benosepckuii,
. O. KapneyeHko, 0. A. duannyeHko, H. B. TumogeeB-PecoBCKMIA.

Tabnuubl 1 cxembl: «MeToAbl TEHETUKMY», «CXeMbl CKPeLLnBaHUA».

NabopaTopHas paboTa «[po3oduna Kak 06beKT reHeTUYECKNX NCCNeA0BaHNM.

Tema 12. 3aKOHOMEPHOCTWN Hac/eACTBEHHOCTH

MoHornbpuaHoe ckpewmsaHue. MepBblil 3aKOH MeHAens - 3akKoH eAnHO06pasna rmbpugoB NepBoro
nokoneHusa. [paBuno [LOMUHWPOBaHWA. BTopoil 3akoH MeHgensa - 3akOH pacliensieHus npu3HaKkos.
LluTonornyeckne 0CHOBbI MOHOTMOPUAHOIO CKpewmBaHus. F'mnoTesa YNCTOTbI ramerT.

AHanusupyouiee ckpewmaHue. TIpOMeXyTOUYHbI XapakTep HacnegoBaHus. PacuienneHue
NPW3HaKOB MpW HEMONHOM AOMWUHWUPOBAHUN.



OnrnépunaHoe ckpeuinmBaHue. TpeTuil 3akoH MeHaensa - 3akKOH He3aBUCUMMOIO HacneaoBaHus
NpW3HaKoB. LlMTonornyeckmne oCHOBbI AUTMBPUAHOIO CKpeLBaHus.

CuenneHHoe HacnegoBaHuMe npusHakoB. Pa6oTbl T. MopraHa. CuenneHHOe HacnegoBaHWE TEHOB,
HapyLleHne CLeneHna Mexay reHamu. XpomoCcOMHasa Teopua HacneLCTBEHHOCTH.

CeHeTKa nosa. XpOMOCOMHbI/i MexaHW3M onpeaeneHust nona. AyToCOMbl 1 MOMI0OBble XPOMOCOMbI.
FoOMOraMeTHbIi 1 reTeporameTHbIi non. MeHeTU4yeckas CTPYKTypa MOMOBbIX XPOMOCOM. HacnepgoBaHue
MPU3HAKOB, CLiENEHHbIX C MOOM.

eHOTMN KaK LenocTHasa cuctema. MnenoTponums - MHOXeCTBEHHOE AelicTBUE reHa. MHOXECTBEHHbI
annenuam. BsanmopelicTBune HeannenbHbIX reHoB. KoOMNaeMeHTapHOCTb. dnucTtas. MNonnumepus.

CeHeTMYEeCKNI KOHTPONb Pa3BUTUS PacTeHWid, XUBOTHbIX M YeNOBeKa, a TakXke (u3M0N0rnYecknx
MPOLECcCcOoB, NMOBEAEHUS N KOTHUTUBHbIX (DYHKUWIA. FeHeTUYecKne mMexaHM3Mbl CUMOBMOreHes3a, MexaHu3Mbl
B3aMMO/IENCTBUA «XO03AMH - NapasuT» W «X03AWH - MUKPOOMOM». [eHEeTUYeCKMe acnekTbl KOHTPONs U
N3MeHeHNs HacnefCTBEHHOW MHDOPMaL MM B MOKONEHUAX KNEeTOK M OpraHu3MoB.

JeMoHcTpayuu
MoptpeTbl: . MeHgens, T. MopraH.

Tabnuubl n  cxembl: «[MepBblil M BTOPO 3aKOHbl MeHgens», «TpeTuin 3akoH MeHgens,
«AHanm3upytollee ckpewmnsaHme», «HenonHoe JOMUHUPOBaHMe», «CLeneHHOe HacneaoBaHe NPU3HaKoB
y Aposothunbl», «CeHeTuKa nona», «Kapnortun yenoseka», «Kapnotmn gposodunbl», «Kapnotun nTulbl»,
«MHOXeCTBEHHbI annennam», «B3anMoaeincTene reHoB».

ObopyfoBaHue: Mofenb 414 AeMOHCTpaL M 3aKOHOB efjMH006pas3nd rmoépuaos NepBoro NOKoIeHUs 1
paclienneHns npusHakos, Mofesb 1A AeMOHCTpauuy 3aKoHa He3aBUCMMOTO Hac/iefjoBaHWUA MPU3HAKOB,
MOZenNb 419 AeMOHCTpaLun CLEnieHHoro Hacne[0BaHus NpU3HaKoB, CBETOBOV MUKPOCKOM, MUKpOMpenapar:
«[ipo3oduna».

MpakTunyeckas paboTa «M3yyeHune pe3ynbTaToB MOHOTMOPUAHOTO CKpeLBaHWsA Y 4P030(nbI».

MpakTuyeckas pa6oTa «M3yyeHne pe3ynbTaToB ANTMOGPULHOTO CKpeLLMBaHNSA Y AP030(hUbI».

Tema 13. 3aKOHOMEPHOCTN U3MEHYUYNBOCTU

B3aumogelicTBMe reHoTMna M cpeabl Npu (GopMuMpoBaHUW (eHoTuna. 3MeHUMBOCTb MPU3HAKOB.
KayecTBEHHbIE N KONUYECTBEHHbIE NPU3HAKU. Buabl N3MEHUYNBOCTU: HEHACNEACTBEHHAS N HAaCNeACTBEHHAS.

MogugpnkaLMoHHas  WU3MeHYMBOCTb. Po/fb  cpefbl B (POPMMPOBAHUN  MOAUPUKALUOHHON
M3MEHYMBOCTW. Hopma peakuumn npusHaka. BaprmaymoHHbIi pag v BapnaunoHHas kpusasa (B. MoraHHceH).
CsolicTBa MOAN(DUKALNOHHOW N3MEHYMNBOCTH.

FeHoTUNMYeCcKas N3MEHYNBOCTb. CBOMCTBA FEHOTUMUYECKOM N3MEHUYMBOCTH. Bugbl reHOTUNNYECKO
N3MEHYNBOCTN: KOMOUHATUBHaSA, MyTalOHHas.

KoMm6buHaTBHasE W3MeHUYMBOCTb. Melio3 1M NOMOBOA Mpouecc - OCHOBA KOMOWHATMBHOW
N3MEHYMBOCTN. PONIb KOMOMHATUBHOW U3MEHYNBOCTMN B CO3J4aHMNM FEHETUYECKOro pasHoobpa3ns B npegenax
OfHOrO0 BMAa.



MyTalMOHHasA U3MEeHYMBOCTb. Buabl MyTauuii: reHHble, XpOMOCOMHbIE, FreHOMHble. CMOHTaHHbIE U
WHAYUMPOBaHHbIEe MyTauuu. AgepHble u uuTOonnasmatmyeckue myTtauunm. ComaTtMyeckue u MnoJoBble
MyTauuu. NMpUYMHbI BOSHUKHOBEHUSA MyTauuil. MyTareHbl 1 UX BIMSHUE HA OpraHuW3Mbl. 3aKOHOMEPHOCTU
MYTaLWOHHOro npouecca. 3aKOH roMoI0rMYeCcKnX psLoB B Hac/Ne4CTBEHHON n3meHynsoctu (H.W. Basmnos).
BHesdnepHasa M3MEHUYMBOCTb U HACNEACTBEHHOCTD.

JnureHeTHKa W 3NUTEHOMUKA, PO/b 3NUTeHe TUYeCKMX DAk TOPOB B HACNe[0BaHUM U U3MEHUYNBOCT U
heHOTUNUYECKNX NPU3HAKOBY OpraHn3MoB.

JemoHcTpaynmn
MopTpeTsbl: I'. ge ®pus, B. NoraHHceH, H. . BaBunos.

Tabnuubl " cxembl: «Bugpbl N3MEHYNBOCTU, «MogupukaynoHHas M3MEHUYMBOCTb»,
«KoMOMHaTUBHAA N3MEHUYMNBOCTb», «Meli0o3», «ONnof0TBOpPeHME», «[ eHeTMYEeCKNe 3a60/1eBaHNA YeNI0BEKa»,
«Bugbl MyTauuninm.

O6opypaoBaHue: XuBble U repbapHble 3K3EMMNAPbl KOMHATHbIX PacTeHW, pucyHku (oTtorpadumn)
XVBOTHbIX C Pa3/IM4yHbIMU BULAMU U3MEHYMNBOCTM.

NabopatopHas pab6oTa «l/ccnefgoBaHne 3aKOHOMEPHOCTEA MOAUPUKALMOHHON WN3MEHYMBOCTM.
MocTpoeHve BapUaLMOHHOIO Psja U BapuaLMOHHO KPUBOW».

MpakTnyeckaa pabota «MyTtaunn y 4po3ousbl (Ha rOTOBbIX MUKpOMpenaparax)».

Tema 14. eHeTUKa YenoBeKa

KapuoTtun 4enoseka. MexXxayHapojHaa nporpaMma uccnefoBaHUA reHoma 4enoseka. MeTogbl
N3yYeHUss TEHETUKM 4Ye/loBEKa: reHeasiormyeckuid, O6NM3HELO0BbIN, LUMTOrEHETUYECKUA, MOMNynsaunNOHHO-
CTAaTUCTUYECKWIA, MONEKYNAPHO-TeHeTuYecknini. COBpeMeHHOe onpejesieHMe reHoTuna: MNOMHOTEHOMHOe
CEeKBEHMPOBaHWe, FTeHOTUNMPOBaHWe, B TOM Yuce ¢ nomowbio MLP-aHannsa. HacneacTBeHHble 3a601eBaHMA
Ye0BEeKa. [eHHble M XPOMOCOMHble  60ME3HU  4YeNnoBeKa. bonesHn ¢ HacneacTBEHHOW
npespacnonoXXeHHOCTb0. 3HaYeHe MeAULNHCKOM TeHEeTUKN B NPefOTBpaLlleHUN N NIeYeHUN TeHETUYECKUX
3aboneBaHMii yenoBeka. MeauKO-reHeTUYECKOe KOHCYyNnbTMpoBaHue. CTBOMOBble KNeTKW. [loHATHe
«TeHeTUYEeCKOro rpysa». OTWYeCKMe acnekTbl WcClefoBaHU B 06/1acTU pefakTMPOBaHWA TeHOMa U
CTBOJ/I0BbIX KJIETOK.

CeHeTMYecKMe (DaKTOPbl MOBbILEHHOW YYBCTBUTEILHOCTH YenoBeKa K (hM3NYECKOMY U XMMUYECKOMY
3arpsi3HEHNI0 OKPYXKaroL el cpefbl. FeHeTUYecKkas NpeApacnoNoXeHHOCTb YeoBeKa K NaTonorusm.

JemoHcTpaynn

Ta6}'IVILI|bI N cxembl: «Kapnotmun 4yenoseka», «MeTogbl UM3yyeHUA TEHETUKUM  YesloBeKa»,
«["eHeTnYeckmne 3ab601eBaHNA YeNlOBEKA.

MpakTuueckan paboTa «CocTaBNeHMe U aHann3 POOC/IOBHOMN».

Tema 15. Cenekuus opraHn3Mos



JomecTukauma n cenekuus. 3apoxaeHue cenekumum un gomectmkaumum. YdeHume H. . Basunosa o
LleHTpax MPOMCXOXAEHUS U MHOroobpasms KynbTYpPHbIX pacTeHWin. Ponb cenekuyuMmM B CO3[4aHUM COPTOB
pacTeHUin 1M NopoA XMBOTHbIX. COpT, NMOpoja, WTamMm. 3aKOH FOMOJIOrMYEeCKUX PALOB B Hac/leLCTBEHHOW
n3MeH4nBocTn H. . BaBnnoBa, ero sHavyeHne ana CeneKLMoHHON paboThbl.

MeToabl CenekLMOHHOW paboTbl. MICKYCCTBEHHbI OTOOP: MAacCOBbIi M UHAUBUAYaANbHbIA. DTanbl
KOMOGMHaUNOHHOW cenekymmn. MicnbiTaHne Npon3BoanTeneid no NnotToMcTey. OT60p NO reHOTUNY C MOMOLLbHO
OLEHKMN peHOoTMNa NOTOMCTBA M OTOOP NO reHOTMMY C NOMOLLbIO aHanm3a AHK.

NCKYCCTBEHHbI MyTareHe3 Kak MeTOj CeneKUMOHHOW paboTbl. PagnauuoHHbIA U XUMUYECKUI
MyTareHe3 KakK WCTOYHMK MyTauuid y KynbTYypHbIX (OpM opraHusMoB. Mcnonb3oBaHWe TFEHOMHOIO
pefaKTUPOBaHNA Y METOL0B PEKOMOUHAHTHbLIX AHK And nofyyeHMs NCXo4HOro matepuana Ans cenekumnm.

MonyyeHne nonunaonaoB. BHyTpuBuaoBas rnopuansayms. banskopoacTBeEHHOE CKpelMBaHue, U
MHOPMAMHT. HepoACTBEHHOE CKpeliMBaHWe, UM ayTOPUAMHT. TeTepo3nc 1 ero npuynHbl. Micnonb3oBaHume
reteposuca B cenekuun. OTaanéHHas rubpmamsaums. MpeogoneHve 6ecnnoans MeXBUAOBbIX TMOPUAOB.
LOCTUXEHUS CenekuMm pacTeHUIA 1 XKUBOTHbIX. «3eNéHas peBoNtoLus».

CoxpaHeHMe 1 N3yyeHne TeHeTUYECKNX PecypCcoB KyNbTYPHbIX PacTEHUIA U UX AUKUX poauyelt ans
CO3JaHNS HOBbIX COPTOB M FTMGPUA0B CENbCKOX03ANCTBEHHbIX KY/bTyp. M3yueHune, coxpaHeHUe U ynpaBneHue
reHe TUYECKUMI pecypcaMi CeNbCKOXO3ANCTBEHHbIX W MPOMbICNOBbIX >XWBOTHbIX B LESX YynyylweHus
CYLLeCTBYOLINX N CO3[aHNSA HOBbIX MOPOA, NUHWIA U KPOCCOB, B TOM 4YMCNe C NPUMEHEHUEM COBPEMEHHbIX
MeTO0/0B HAay4YHbIX UCCNeAOBaHNIA, NepeaoBbIX NAei N NepcnekTUBHbIX TEeXHONOTWiA.

JemoHcTpaynmn

MoptpeTbl: H. V. BaBunos, . B. MuuypuH, I'. A. KapneuyeHko, 1. IN. JlykbsiHeHKoO, b. J1. AcTaypos,
H. bopnoyr, A. K. benses.

Tabnuubl U cxembl: «LIeHTPbl NPOUCXOXKAEHUSA U MHOroobpasns Ky/nbTYPHbIX PacTeHUin», «3akoH
rOMOMIOFMYECKNUX PALAOB B HACNeACTBEHHOW W3MEHUYMBOCTM», «MeTofbl cenekuuun», «OThanéHHas
rmépuansaumnsa», «MyTareHes».

NabopaTopHas paboTa «M3yyeHne COPTOB Ky/IbTYPHbIX PACTEHUI M NOPOA AOMALLHUX XXUBOTHbLIX».

NabopaTopHas paboTa «M3yyeHne MeTOL0B CENEKUNN PaCTEHUI».

MpakTunyeckaa paboTa «puBMBKA PacTEHNI.

IKCKypcust «OCHOBHblIE  METOAbl M AOCTWKEHUA  CeNekuun pacTeHWA U XKUBOTHbIX (Ha

CeNEeKUMOHHYI0 CTaHLMIO, NNEMEHHYHO (epMy, COPTOMCNbITATe IbHbI/ Yy4acToOK, B TEMIMYHOE XO35SUCTBO, B
nabopaTopuro arpoyHnBepcMTeTa UM HAYUYHOTO LEHTPa)».

Tema 16. BuoTexHonorua U cMHTeTUYecKas buonormsa

O6beKTbl, UCMOMb3yeMble B GUOTEXHOMOMUN, - KNETOYHbIe U TKaHeBbIe Ky/bTYpbl, MUKPOOPraHU3Mbl,
X XapakTepucTuka. TpaauUMOHHAsS 6GUOTexHoNorus: xneb6oneyeHne, MOMyYeHUE KUCIOMONMOYHbIX
NPoAyKTOB, BUHOAenne. MWUKPOOUONOrNYECKUA CUHTE3. OOBLEKTbI MUKPOBMONOTMYECKUX TEXHOMOTWIA.
Mpon3BoACTBO 6enka, aMMHOKUCOT 1 BUTAMUHOB.



Co3gaHne TeXHOMOrWA M MHCTPYMEHTOB LeNeHanpaBleHHOro W3MEeHeHWs W KOHCTPYWPOBaHWSA
FeHOMOB C Lieflbl0 MOyYeHNs OPraHM3MOoB 1 X KOMMOHEHTOB, COAePXalluX He BCTpevatoLmecs B npupose
OUOCUHTETMYECKNE MYTW.

KnetouHast nHxeHepus. MeTofbl Ky/nbTypbl KNeTOK U TKAHE pacTeHWId U XMBOTHbIX. KpnobaHKM.
ComaTtmyeckas ruépuamsaumns M comaTuyeckuii ambpuoreHes. Kcnonb3oBaHMe ranionjoB B Cenekuuu
pacTeHuid. MonyyeHne MOHOKNOHANbHbLIX aHTUTEN. MCcnonb30BaHWe MOHOKNOHANbHLIX U MOMUKIOHANbHbIX
aHTuUTen B MeauuuHe. VICKycCTBEHHOe ONMOAOTBOPeHME. PEKOHCTPYKUUA SALEKNeTOK UM KNOHMpPOBaHWe
XWBOTHbIX. MeTof TpaHChnNaHTauuM s4ep KNeTOK. TeXHONOrMU O0340POBNEHUS, KyNbTUBUPOBAHUA W
MUKPOKNOHANbHOTOPa3MHOXKeHNS CeNbCKOX03AACTBEHHbIX KyNbTYP.

XPOMOCOMHass M TreHHas WHXeHepusi. WCKYCCTBEHHbI CUHTE3 TreHa W KOHCTpyupoBaHue
pekoM6buHaHTHbIX AHK. Co3fgaHne TpaHCreHHbIX OpraHn3mMoB. JOCTUXEHNA 1 NEePCNEKTUBbI XPOMOCOMHOW
N TEHHOI UHXeHepun. DKOMNOTMYECKNE U ITUYECKNE NPO6eMbl TEHHOW UHXEHEPUN.

MeanunHckme 6uoTexHonormn. [locTreHomHas uudpoBas MeauumHa. TLP-guarHocTuka.
MeTab0/IOMHbIV aHanu3, TEeHOLEHTPUYECKUIA aHanuM3 npoTeoMa 4enoBeKa AN OLEeHKW COCTOSIHUA ero
300p0BbS. Mcnonb30oBaHWE CTBOMIOBLIX KNETOK. TapreTHas Tepanus paka. 3D-6umonHxXeHepusa ans pa3paboTku
()yHAAMEHTa/IbHbIX OCHOB MEAMLMHCKUX TEXHONOTWUA, CO3[4aHMUA KOMMMEKCHbIX TKaHeil co4vyeTaHUeM
TEXHONOTUIA TPEXMEPHOTO OGMOMPUHTUMHIA WU cKapdongmHra ANA peleHus 3afady MepcoHanM3npoBaHHOWN
MeAULMHBI.

Co3aaHne BEKTOPHbIX BaKLUWH C LeNbio 06ecnevyeHnss KOMOGMHNUPOBAHHOW 3allUTbl OT BO3byanTenei
OPBW, ycTaHOBfieHWEe MONEKYNSAPHbIX MeXaHU3MOB (YyHKUMOHMpOoBaHMA PHK-cogepxaliMux BUPYCOB,

BbI3bIBaK LLINX 0Cc0060 onacHble 3a60/1eBaHUSA YeN0BEKA U XXNBOTHbIX.

JeMoHcTpayuu

Tabnuubl n cxembl: «/Icnonb3oBaHWe MUKPOOPraHNW3MOB B MPOMbILIJIEHHOM MPOWU3BOACTBEY,
«KnetoyHasa uH>xeHepua», «l eHHaA UHXeHepusa».

JlabopaTopHasa paboTa «MN3yyeHne 06BLEKTOB OUOTEXHONOTNN»,
MpakTuyeckasa paboTa «[lonyyeHne MOIOYHOKMUC/IbIX NPOAYKTOBY.

JKcKypceust «buotexHonorns - BaXHeilas Npou3BoAgMTeNbHas Ccunia  COBPEMEHHOCTUM  (Ha
61OTEXHO/IOTMYeCcKOe MPON3BOACTBO)».

11 KJTACC

Tema 1. 3apoXxgeHne N pasBuUTMe 3BONOLNOHHbBIX NPeACTaB/eHMA B G1uonornm

JBonounoHHaa teopua Y. JapsuHa. MNMpeanochbl/iKM BOSHUKHOBEHUA AapBUHU3MA. XKU3Hb U HayyHas
featenbHocTb Y. [apsuHa.

ABvxkywme cunbl 3sonounn Buaos no Y. [lapBuHy (BbiCOKas WMHTEHCUBHOCTb PasMHOXEHWSA
OpraHn3MoB, HacneAcTBeHHas M3MEHUYMBOCTb, 60pbba 3a CyLlecTBOBAHUE, ECTECTBEHHbIN U UCKYCCTBEHHbI
oT6op).



OdopmneHne cuUHTeTMYecKol Teopun 3ssonwouum (CTI). HeiTpanbHaa Teopus 3BOJOLMMN.
CoBpeMeHHas 3BOMOLMOHHAA 61010rMsa. 3HayeHne 3BOIIOLMOHHOM Teopun B POPMUPOBAHUMN €CTECTBEHHO-
Hay4HOWN KapTWUHbI MUpa.

JemMoHcTpayun

MopTpeTbl: ApuctoTens, K. Jlnuueir, XK. b. lamapk, 3. X. CeHT-Unep, XK. Kiosbe, Y. fapsuH, C.
C. Yetsepukos, . W. LUmanbrayseH, k. XongeiiH, O. K. benses.

Tabnuubl 1 cxembl: «Cuctema xueon npupodbl (No K. JInHHeR)», «J1eCTHMLA XUBbIX CyLLecTB (N0
Namapky)», «MexaHu3M (opMUpoBaHUSA NPUCNOCOOEHNIA Y paCTEHUI N XXUBOTHBIX (N0 Jlamapky)», «KapTta-
cxemMa MapuwpyTta nyTtewectBua Y. JapBuHa», «Haxogkm Y. dapBuHa», «®dopmbl 60pbObI 32
cyliecTBoBaHue», «lopogbl rony6ei», «MHoroo6pasme KynbTypHbIX (POPM KanycTbl», «[1opoabl LOMaLHMUX
XUNBOTHbIX», «Cxema 06pa3oBaHns HOBbIX BMAOB (N0 Y. [apBuHy)», «CxemMa COOTHOLLIEHUA ABUXYLLUX CU
3BonoLUN», «OCHOBHbIE MOMOXEHNA CUHTETUYECKOW TEOPUY 3BONHOLUN».

Tema 2. MUKpPO3BOHOLMA 1 eé pesynbTaThl

Monynauuna Kak anemMeHTapHas efnHuua asonoumm. CoBpemMeHHble METOAbl OLLEHKN TEHEeTUYecKoro
pasHoo6pasua ¥ CTPYKTypbl nonynauuin. W3meHeHue reHOOHZa MONYyNALMM KaK 3/1IeMeHTapHoe
3BOJIIOLMOHHOE ABNleHMe. 3aKOH reHeTuyeckoro pasHosecus . Xapau, B. BaliH6epra.

AnemMeHTapHble (hakTopbl (4BVXKYLLME CUMbl) 3BONOLMK. MyTauMoHHbIA npouecc. KombuHaTneBHas
N3MEHYMBOCTb. [peid reHoB - CnydyaiHble HeHanpas/eHHble U3MEHEHMA YacTOT annefneil B nonynaunsax.
ekt ocHoBaTend. ApdekT OYTHIIOUHOrO ropabiwka. CHUXKEHWE TeHeTUYeCcKoro pasHoobpasus:
MPUYMHLI U cnefcTBuA. MposBneHne apdekTa gpeida reHos B 60bWNX 1 Manbix nonynauuax. Murpauuu.
N3onaumns nonynauuii: reorpagmyeckas (MpocTpaHCTBEHHasA), buonoruyeckas (penpofyKTuBHas).

EcTecTBeHHbI# 0T6Op - HanpaBnAwWKUin hakTop 3sonwouun. Popmbl ecTeCTBEHHOro oTbopa:
OBVDKYLLNIA, CTabUAM3NPYyOWNMA, paspbiBatolinii (AM3pynTuBHbINA). onoBoil oT60p. BO3HWMKHOBEHME 1
3BOMIOLMSA COLMaNbHOTO NOBEAEHUS XXUBOTHBIX.

MpnucnocobneHHOCTb  OPraHM3MOB  KaK  pe3ynbTaT  MUKPO3BOJHOLUN. Bo3HUKHOBEHNE
npucrnocobneHnin 'y opraHmamoB. Apomopdo3bl 1 uanoagantauuu. [lpumepbl NpUcnoco6neHnin y
OpraHvM3mMoB: Mopdonoruyeckme, U3nonornyeckne, BUOXMMmnYeckne, noeegeHueckne. OTHOCUMTENBHOCTb
nNpMCcnoco6aeHHOCTN OpraHM3MOB.

Bug, ero kputepun n cTpykTypa. BugoobpasoBaHue Kak pesynbTar MUKpo3Bonwunun. Nsonaums -
KNO4YeBol  (hakTop BMAooGpasoBaHus. [lyTm M cnocobbl  BWMA006pa3oBaHUSA:  annonaTpuyeckoe
(reorpatuyeckoe), cumnaTpmyeckoe (3KONOTMYECKOE), «MFHOBEHHOE» (MOAMNAonan3ayusa, rubpunansanms).
ONnvTenbHOCTb 3BOMOLMOHHbBIX MPOLECCOB.

MexaHn3Mbl (POPMUPOBaAHUA BUONOTNYECKOT0 pasHOo6pasua.

Ponb 3BONOLMOHHON 6uonorny B pa3paboTKe Hay4YHbIX METOAOB COXpaHeHus 6GuopaszHoobpasus.
MWKPO3IBONKOUNSA U KOIBONKOLMA MapasuToB U MX X035eB. MexaHW3Mbl POPMUPOBAHUSA YCTOMUYMBOCTU K
aHTUOMOTMKAM U cnocobbl 60pbObI C Hel.

JemMoHcTpayun

MopTpeThl: C. C. YeTBepukos, 3. Maiip.



Tabnuubl U cxembl: «MyTalLMOHHAA M3MEHUYMBOCTb», «[lonynsauMoHHas CTPYKTypa Buaa», «Cxema
NposBNeHUs 3akoHa Xapau-BaiiHbepra», «/[BVKYLME CUNbl 3BONKOLUU», «IKOMOrMYeckas W30N158LuUs
nonynauuini ceBaHCKON topenn», «leorpadunyeckas U30NAUNSA NUCTBEHHMWLbI CUOUPCKON MU NNCTBEHHWLbI
[aypCKoii», «MonynauMoHHbIe BO/HbI YACIEHHOCTU XULLHUKOB M XXepTB», «CxeMa LeliCTBUSA eCTeCTBEHHOIO
oT6opa», «®opMbl 60pbbblI 3a CyLLeCTBOBaHME», «VIHAYCTpUANbHbIA MeNaHu3m», «XXMBble MCKOMAeMble»,
«[MOKpOBUTENbCTBEHHASA OKpacka  >XMBOTHbIX», «Mpegynpexaatow,as OKpacka  >KMBOTHbIX»,
«dusmonornyeckme agantaymm», «Mpucnocob61eHHOCTb OPraHN3MOB 1 €& OTHOCUTENbHOCTb», «Kputepun
BMga», «Buabl-aBONHUKM», «CTpyKTypa Buga B npupoge», «Cnocobbl  BUA00OpPa30BaHUA»,
«["eorpagmyeckoe BMA006pasoBaHMe TPEX BMAOB NMaHAbllWen», «9OKONOrMYecKoe BMA0006pasoBaHMe BUAOB
CUHULY», «Monunaongbl pacTeHUin», «KanycTHO-peAeYHbId rnopnay.

O6opyaoBaHue: repbapun pacTeHW, KOANEKLMUM HACEKOMbIX, Yyyena NTUL, U 3Bepeit ¢ npuMepamu
pasnnyHbIX NpucnocobneHunii, yyyena NTuL v 3Bepeli pasHbiX BMAOB, repbapun pacteHnin 61nM3KuMx BUAOB,
06pa3oBaBLUMXCA Pa3MUYHbIMK COCO6amMu.

JlabopaTopHas paboTa «BbisiBNeHMe M3MEHYNBOCTU Y 0CO6E 0AHOI0 BMaax.

JlabopaTopHas pab6oTa «[pncnocobneHns opraHN3MoB U X OTHOCMTENIbHASA LeNecoobpasHOCTby.

JlabopaTopHasa paboTta «CpaBHeHMe BUAOB MO MOP(ONOrNYeCKOMY KPUTEPUIO».

Tema 3. Makpo3Bonoumnsa 1 eé pesynbTaThbl

MeTofbl M3y4YeHWS MaKpo3BoMtOUMW. [laneoHTONOrMYeckMe MeToAbl W3YYeHUs 3BOMOLMMN.
MepexoAHble (hOpMbl 1 UNOTeHeTUYECKME PAfbl OPraHN3MOB.

Buoreorpaduyeckne mMetofbl U3yyeHus 3BonouuMu. CpaBHeHuWe (nopbl M (ayHbl MaTepuMKOB U
0CTpoBOB. Buoreorpaduyeckune ob6nactm 3emnun. Bugbl-sHAEMUKN 1 PETUKTBI.

IM6pMoNornyeckme M CpaBHUTENbHO-MOP(ONOrMYeckme  MeToAbl  M3yyYeHUs  3BOMOLUN.
CeHeTMYeCKMe MexaHun3Mbl 3BOMIOLMM OHTOTeHe3a M NOSIBNEHNS 3BOMOLMOHHbIX HOBLLECTB. FOMONOrNYHbIE
W aHanoruyHble OpraHbl. PyAMMeHTapHble oOpraHbl W aTaBU3Mbl. MONEKYNSiPHO-TeHeTUYecKme,
O6MOXMMMYECKMEe M MaTeMaTMYecKne MeTOAbl M3YyYeHWs 3BONOLUN. FOMONOrMYHble reHbl. COBPEMEHHbIe
MeTOo/bl MOCTPOEHUN (YUNOreHETUUYECKMX [1ePEBbEB.

XPOMOCOMHbIE MyTaLUX 1 3BONOLMS FTEHOMOB.

O6wme 3aKoHOMepHOCTW (nNpaBuna) 3BoAOUUKU. MPUHLUN  CMeHbl  (OYHKUMA. HeobpaTumocTb
agonounn. AgantusHasa pagunauus. HepaBHOMepPHOCTb TEMMNOB 3BOJTHOLUN.

JemoHcTpaynn
MopTpeTbl: K. M. bap, A. O. Kosanesckuii, ®. Mtonnep, 3. eKKenb.

Tabnnubl 1 cxembl: «PUNOreHETUYECKUIA PAS NoWamn», «ApXeonTepukc», «3Bepo3ybbie ALLepbI»,
«CTteroueanbl», «<PUHNOPUTLI», «CeMeHHble NanopoTHUKN», «bruoreorpauyueckmne 30Hbl 3emMan», «peid
KOHTUHEHTOB», «PennKTbl», «HauyanbHble CTafunm 3MOPMOHANBHOIO Pa3BMTUS MO3BOHOYHBIX XXUBOTHbLIX»,
«[COMO/IOrNYHbIE N aHANOTNYHbIE OpraHbl», «PyAUMEHTbI», «ATaBU3Mbl», « XPOMOCOMHbIe Habopbl Yes0BeKa
M WnMnaH3e», « naBHble HanpaBneHWs 3BONOLUMNY, «O6LMEe 3aKOHOMEPHOCTMN 3BONHOLUNY.

O6opyAoBaHWe: KOANeKUUn, repbapun, MyNsXM WCKOMAeMbIX OCTAaTKOB OPraHW3MOB, MY/SXKU
FOMOJOTMYHBIX, aHANIOTUYHBIX, PYAUMEHTAPHbIX OPraHoB W aTaBU3MOB, KOMNEKLUN HACEKOMbIX.



Tema 4. NpounucxoxgeHne U pasBuTue XXN3HN Ha 3emne

HayuHble runoTes3bl NPOUCXOXAEHUA XM3HU Ha 3emne. AbuoreHes u naHcnepmusa. JloHayuHble
npefcTaB/eHNs 0 3aPOXKAEHNN XXU3HN (KpeaunoHn3Mm). MmnoTesa NOCTOAHHOIO CamM0O3apPOXKAEHNSA XXUSHN U eé
onposepXeHue onbiTamu ®. Pean, /1. CnannaHuaHu, J1. Mactepa. MponUCX0XAEHNE XXU3HU N acTPOONONOTUS.

OCHOBHble 3Tanbl HeopraHWyeckon a3sonouuKn. TnaHeTapHas (reosormyeckas) 3BOMOLMSA.
Xumunyeckas 3BOMOUUSA. AOUOreHHbI CWMHTE3 OpraHMYecKUX BeLecTB W3 HeopraHuyeckux. OnNbIT
C. Mwunnepa u I'. Opnu. O6pasoBaHMe NOAMMEPOB M3 MOHOMepoB. KoauepsaTHaa runotesa A. . OnapuHa,
rmnoTesa NepBUYHOro 6ynboHa K. XonpaeiHa, reHetuyeckas runotesa I. Ménnepa. Pn6osumsl (T. Yek) u
runoTesa «mupa PHK» Y. Tmn6epta. ®opmmnpoBaHme MemMbpaH 1 BOSHUKHOBEHWE NPOTOKMETKMN.

NcTopua 3emnn n MeTofbl eé n3yyeHns. Vickonaemble opraHnyeckue octaTku. F'eoxpoHonorns n eé
MeToAbl. OTHOCKTE/IbHAA 1 abCoNOTHAA reOXPOHONOrNA. Te0XpPOHONOrnYeckas WKana: 30HbI, 3pbl, Nepuobl,
3NOXMW.

HauanbHble aTanbl OpraHuyeckon asonoumun. MossneHve 1 3BONKOLUNA NEPBbIX KMETOK. JBOMOLUA
mMeTabonuama. BO3HMKHOBEHME MepBbiX 3KocucTeM. COBpeMeHHble MUKPOOGHble OGMOMNMEHKW Kak aHanor
nepsbixX Ha 3emse coobuects. CTpomaTonuTbl. MPOKApPNOTLI 1 3yKapnoThl.

MpoucxoxaeHne  3aykapuoT  (cuMbuoreHes).  JBOMKOLMOHHOE  MPOMCXOX/AEHWEe  BMPYCOB.
MponcxoXaeHne MHOTOKNeTOUYHbIX OPraHW3MOB. BO3HMKHOBEHME OCHOBHbIX TFPYnmn MHOTOKIETOYHbIX
OpraH13mos.

OCHOBHble 3Tanbl 3BOMKOLUMM BbICLWIMX pacTeHWil. OCHOBHble apoMopgo3bl pacTeHuil. Bbixopg
pacTeHWid Ha cywy. [losiBNeHWe CNOPOBbIX pacTeHWi ¥ 3aBoeBaHMEe MUMWU cylun. CeMeHHble pacTeHus.
MpouncxoXaeHne LBETKOBbIX PaCTEHUIA.

OCHOBHble 3Tanbl 3BOMKOLMUM XXMBOTHOFO Mupa. OCHOBHble apoMOp(03bl XMBOTHbIX. BeHpckas
(hayHa. KeMOpUIACKUiA B3pbIB - MOSIBNEHWE COBPEMEHHbLIX TUMOB. [epBble XOPAOBbIE XMBOTHbIE. XXU3Hb B
BOZe. JBO/OLMA NO3BOHOUHbIX. MponcxoxaeHve amuonii n pentunnii. MPoncxoxaeHne MAEKONUTaLLNX
n nTuy. MpuHLMN KnoyeBoro apomopdosa. OCBoeHME GECMO3BOHOYHbLIMU 1 MO3BOHOYHbLIMU YXUBOTHbLIMY
cyLwm.

Pa3BuTuMeE XU3HW Ha 3em/ie N0 apaM U nepuojam: apxei, NPOTePO30ii, Naneo3oi, Me3030i, KaliHO30iA.
Obuias xapakTepucTuka Kaumara M reoformyeckmx npoueccos. lMosBneHMe u pacuBeT XapakTepHbIX
OpraHu3moB. ¥Yrneo6pa3oBaHue: ero yCnoBua 1 BAUSHUE Ha ra3oBblii COCTaB aTMoCHepbl.

MaccoBble BbIMUPAHUS - 3KOAOTMYECKMe KPU3MCbl NPOLOro. MpuynHbl 1 CNeacTBUA MacCoBbIX
BbIMUpaHWii. COBPEMEHHbIA 3KOMOrMYECKUin  Kpusuc, ero ocobeHHocTW. [lpobnema coxpaHeHus
6uopasHoobpasmsa Ha 3emne.

CoBpeMeHHas cucTemMa OpraHMYeckoro mMupa. MpuHUMNbI Knaccudukauum opraHnamoB. OCHOBHbIe
cucTeMaTuyeckue rpynmnbl OpraHu3MoB.

JemMoHCcTpaumu

Moptpetbl: ®. Pean, /1. CnannaHuanu, f1. Mactep, N. . MeuHukos, A. . OnapuH, x. XongeiH,
. Ménnep, C. Munnep, I'. KOpwn.

Tabnuubl n cxembl: «Cxema onbiTa @. Peau», «Cxema onbita Jl. MacTepa N0  M3Y4YEHUIO
camo3apoXeHns XusHu», «Cxema onbiTa C. Munnepa, I'. FOpu», «3Tanbl HEOPraHMYecKon 3BOMOLUNY,



«lFeoxpoHonornyeckas LWkana», «HavanbHble 3Tanbl OpraHWYeckoi 3asonounmn», «Cxema 06pa3oBaHUS
ayKapuoT nyTém cumbuoreHesa», «Cuctema XUBOW nNpupopbl», «CTpoeHue Bupyca», «ApomMopdosbl
pacTeHui», «PUHNOPUTBI», «OJQHOKNETOUYHble BOAOPOCAU», «MHOrOKNEeTOUYHbIE BOAOPOCAN», «MXu»,
«lManopoTHMKN», «I0/I0CEMEHHbIe pacTeHus», «OpraHbl LBETKOBbIX pacTeHuin», «Cxema pasBUTUSA
YXMBOTHOIO MUpa», «ApoMOPdO3bl XKMBOTHbIX», «[pocTeiwmne», « KW e4YHOMONOCTHbIE», «[1N10CKME YepBM»,
«YneHncToHorne», «PblObl», «3eMHOBOAHbIE», «[lpecmbiKawowmecs», «MTuubl», «MnaekonuTarowme,
«Pa3BuTME XN3HN B apxeinckoin ape», «Pa3BUTWE XXWU3HM B MPOTEPO30OMNCKON 3pe», «Pa3BMTUE XU3HW B
naneo30MCcKol 3pe», «Pa3BuUTME XU3HU B Me3030MCKOIN ape», «Pa3BUTUE XWU3HW B KalMHO30MCKOWN apex,
«COBpeMeHHas cucTemMa OpraHM4Yeckoro Mupa.

O6opyfoBaHue: repbapum pacTeHUn pasNMUHbIX OTAEN0B, KOMMEKLUUM HACEKOMbIX, BNaXHbIe
npenapatbl XXMBOTHbIX, PAKOBMHbI MO/TKOCKOB, KOMNEKLUN UTNOKOXUX, CKENeTbl MO3BOHOYHbIX XXMBOTHbIX,
yyyena NTUL, W 3Bepeid, KONNEKLUWUM OKaMEHenocTel, MOMe3HbIX WCKOMAeMbIX, MY/SHXU OpraHUYecKmx
0CTaTKOB OpPraH13moB.

BupTyanbHass nabopatopHas paboTa «MogenmpoBaHue onbiTOB Munnepa-tOpu no un3yyeHuto
abnoreHHOro CMHTE3a OpraHMyYecknx CoeANHeHWU B NePBUYHOIN aTMochepe».

NabopatopHasa paboTa «/3yyeHne 1 onnucaHne NCKOMaeMblX OCTaTKOB APEBHUX OPraHn3mMoB».
MpakTnyeckasa pabota «M3yyeHne 0CO6eHHOCTEN CTPOEHUSA PacTeHUli pasHbIX OTAEN0B».

MpakTuyeckan pa6oTa «M3yyeHne 0COGEHHOCTEW CTPOEHNS MNO3BOHOUYHbIX XUBOTHbBIX».

Tema 5. NpoucxoxkgeHne yesioBeka - aHTpPOMNoreHes
Pasgenbl 1 3agayuu aHTponosiorum. MeTofbl aHTPOMNO/IOr UK.

CTaHOBNEHME NpPeACTaBNeHUIA O NPOUCXOXAEHNN YenoBeKa. PennrnosHble Bo33peHnsi. CoBPeMEHHbIE
Hay4Hble TeOpUN.

CXO[ICTBO Ye/I0oBEKa C >KMBOTHbIMU. CUCTEMATUUYECKOE MO/MI0XEHUe uenoBeka. CBUAETENbCTBA
CXO/ACTBA YeNoBeKa C XXWBOTHbIMU: CPaBHUTENbHO-MOPHONOrMYecKne, aMGPUONOrMyeckne, GU3M0Noro-
GUOXMMUYECKMe, noBedeHuYeckre. OTNUUMA UenoBeKa OT JKMBOTHbIX. [PAMOXOXAEHUE W KOMIEKC
CBSAI3aHHbIX C HAM MPU3HAKOB. Pa3BuUTME FONIOBHOINO MO3ra 1 BTOPOi CUTHAMLHO CUCTEMBI.

Osvxyuine cunbl  ((hakTopbl) aHTponoreHesa: 6uonoruyeckne, coumanbHole. COOTHOLIEHME
610ONOrMYecKNX 1 coumanbHbIX aKTOPOB B aHTPOMOreHese.

OCHOBHble CTaguu aHTponoreHesa. PaHHMe yenoBekoobpasHble 06e3bAHbI (MPOKOHCY/bI) U paHHWe
MOHrMAbl - 06l Me NMpeaKn 4enoBeKOOOPa3HbiX 00e3bsSH U NtoAeil. ABCTPanonUTEKN - ABYHOrMe MNpeaku
nogein. Yenosek ymenblid, Nepeble U3roTOBAEHNUA OpyAuiA Tpyaa. YenoBek NpsMOXOAALLNA 1 NepBbli BbIXOA
noaen 3a npegensl Agpukn. Yenosek relienb0eprcknini - o6WMin NpeoK HeaHAepTabCKOro Ye0BeEKa U
4yenoBeKa pasyMHOro. Yenosek HeaHZepTanbCKWUI Kak BUJ NtOfAei XON04HOro KnnMara. YenoBek pasyMHblii
COBPEMEHHOrO0 TWMa, 4eHNCOBCKMNIA YeN0BeK, OCBOEHME KOHTUHEHTOB 3a npegenamu Agpuku. MNaneoreHeTmka
1 naneoreHoOMuKa.

JBONOLMSA COBPEMEHHOI0 YenoBeKa. ECTECTBEHHbI 0T6OP B MONynsLmMaX YenoBeka. MyTaLMOHHbI
npouecc 1 nonuMopgusm. MonynsauroHHble BOMHbI, Apelid reHoB, MUrpauus u «3PQeKT OCHOBaTENs» B
nonynaumsax COBPEMEHHOMO YenoBeka.



Uenoseueckne pacbl. MoHATUE O pace. bonbline pacbl: eBponeoujHas (espasuiickas), ascTpasio-
HerpougHaa (akBaTopuanbHas), MOHrosionfHas (asmaTcko-amepukaHckas). Bpemsa u nyTu pacceneHus
yenoseka MO nnaHete. EAMHCTBO 4YenoBeyecKWX pac. HayuyHas HeCOCTOATENbHOCTb  pacu3ma.
Mpncnoco6neHHOCTb Ye/loBeKa K pasHbiM YCI0BUAM OKpYXXatoLleil cpebl. BnuaHue reorpauyeckoii cpesbl
M gpeiida reHoB Ha MOP( OO0 1 (hU3MONOTUI0 Ye/0BEKa.

MexancumnnmHapHble MeToAbl B (hM3nMYeckoi (6M0Normyeckoii) aHTpononorMm. IBOMKOLMOHHAA
aHTPOMO/IOrMA N NasiecaHTPONONOrnsA YesoBevyecKMx nonynsaumii. buocounanbHble UCCNef0BaHNUA MPUPOLbI
yenoseka. MccnefoBaHne KO3BONOLUN GUOMOTMYECKOTO U COLMANLHOIO B YeNOBEKe.

JemMoHcTpayun
MopTpeTbl: Y. OapsuH, /1. luku, A. 4. PornHckuii, M. M. 'epacumos.

Tabnuubl 1 cxembl: «MeToabl aHTPOMONOrMM», « ONOBHOW MO3r 4yenoBeka», «YenoBekoobpasHble
06e3bAHbI», «CKenet 4yefioBeka W CKefleT LWMMMNaH3e», «PyAUMEHTbl W aTtaBM3Mbl», «[BWXKyLiMe CUsbl
aHTponoreHesa», «JOBO/MOLUNOHHOE APEBO Ye/0BeKa», «ABCTPaNONUTeK», «YenoBeK yMmenblii», «Yenosek
NPAMOXOAALNIA», «[leHNCOBCKMI 4enoBek» «HeaHgepTanbubl», «KpomaHbOHUbI», «[lpeakyn 4venoBeka»,
«3Tanbl 3BOMOLNN YenoBeKa», «Pacbl YenoBeka».

O6opyaoBaHue: MYNsSXXU OKAMEHEeNoCTen, NpeaMeTOB MaTepuanbHOW Ky/nbTypbl MPeAKOB YesloBeka,
penpogykunn (otorpagmm) KapTUH ¢ MUGPONOrMYECKUMU N BUOBNEACKMMM CHOXETaMU MPOUCXOXAEHUS
yenoseka, @orvorpaumM HaxoLOK WCKOMaeMblX OCTAaTKOB Ye/NOBEKa, CKe/fleT 4esioBeka, MOAe/b 4epena
ye/ioBeka W 4epena LWMMNaH3e, MOAeNb KUCTW YesloBEKa M KUCTM LIMMMaH3e, MOAeNnn Topca MpeakoB
yenoBeka.

NabopatopHasa paboTta «/3yyeHne 0COBEHHOCTEN CTPOEHMA CKeneTa YenoBeka, CBA3AHHbIX C
NPSMOXO0XAEHNEM>.

MpakTuyeckas paboTa «M3yyeHne 3KONOTMUYECKNX afanTalnil YenoBeKax.

Tema 6. 9K00rMA - HayKa 0 B3aMMOOTHOLUEHMAX OPraHU3MOB M HafOPraHM3MeHHbIX CUCTEM C
OKpyXatoulei cpegoii

3apoxpaeHne n pa3BuTUE 3Konorum B Tpyaax A. F'ymbonbarta, K. &®. Pynbe, H. A. CeBepuoBa,
3. lekkena, A. TeHcnn, B. H. Cykauésa. Pasgenbl 1 3agayn skonormn. Ces3b 3KONOTUN C APYTUMU HAYKAMMU.

MeToabl aKonoruu. TlonesBble HabNOAEHMA. OKCMNEPUMEHTbI B 3KONMOTUWU: MNPUPOAHbIE U
nabopatopHble. MogenupoaHue B 3KOMOrMW. MOHUTOPUHT  OKPY>XXaloLiel cpedbl:  NIOKa/IbHbIN,
pervoHasnbHbIA 1 rNo6anbHbINA.

3HaueHne 3KONOrMYeCKMX 3HaHNI ANs YenoBeka. DKONOrnM4eckoe MMPOBO33pPEHME KaK OCHOBA CBA3eik
yenoseyecTBa C npupogoi. PopmupoBaHMe 3IKONOTUYECKOW KyNbTypbl U 3KONOMMYECKON rpaMOTHOCTU
HaceneHus.

JemMoHcTpayuu

MopTpetbl: A. T'ymbonbaT, K. @. Pynbe, H. A. Cesepuos, 3. Nekkenb, A. TeHcnu, B. H. Cykaués.

Tabnuubl K1 cxembl: «Pasgenbl  akonorum», «MeToabl 3Konorum», «CxemMa MOHMTOPMHra
OKpY>KatoLLein cpeabls.



NabopatopHas paboTa «/3yyeHre METOA0B 3KONOTMYECKNX NCCNeA0BaHNIA».

Tema 7. OpraHusmbl 1 cpeja o6uTaHUsA

JKosiornyeckne (HakTopbl UM 3aKOHOMEPHOCTU WX [felcTBMA. Knaccudukaumsa 3KONOrM4ecKux
(hakTOpOB:  abuoTMyeckme, OUOTUYECKME, aHTPONoOreHHole. OO6WIME 3aKOHOMEPHOCTW  [elCTBUSA
akonornyeckux haktopos. [pasuno MuHumyma (K. LLnpeHrenb, 0. Jinbux). TonepaHTHOCTb.
OBPUOUNOHTHbIE N CTEHOOUOHTHbIE OPraHU3Mbl.

AburoTnyeckune aktopbl. CBET Kak 3KONOrn4eckunii haktop. LelicTBue pasHbIX y4aCTKOB CO/THEYHOTO
CNeKTpa Ha OpraHM3Mbl. OKOMOTMYECKMe Tpynrnbl PacTeHUn W XKMBOTHLIX MO OTHOLIEHWUIO K CBETY.
CurHanbHas posib cBeTa. POTOMNEPUOLU3M.

TemnepaTypa KakK 3Konoruyeckuii  daktop. [eiicTBue TemnepaTypbl Ha  OpraHM3Mmbl.
MONKMNOTEPMHbIE N TOMOOTEPMHbIE OpPraHn3Mbl. DBPUTEPMHbIE U CTEHOTEPMHbIE OPraHWU3Mbl.

BnaHOCTb KakK 3Konoruveckuin gakrtop. MpucnocobneHUs pacTeHUd K MOAAepP>KaHWKO BOAHOIO
6anaHca. Knaccuukauma pacTeHuii No OTHOWEHMIO K BoAe. MpucnocobneHnst XXUBOTHLIX K U3MEHEHUHO
BOAHOIO pexuma.

Cpefabl 06MTaHUS OPraHN3MOoB: BOJHas, Ha3eMHO-BO3/YLLIHas, NOYBEHHas, rNyOonHHAs NoANOYBEHHas,
BHYTpMOpraHuameHHas. ®uU3NKO-XUMUYECKNEe 0COBEHHOCTU Cpef 06MTaHMst opraHnu3moB. MpucnocobneHuns
OpPraHM3MOB K XM3HMW B pa3HbIX cpefax.

Buonornyeckne putMbl. BHewHMe W BHYTPeHHWe pPUTMbl. CYTOYHble W TOAWYHbLIE PUTMBbI.
Mprcnoco61eHHOCTb OPraHN3MOB K CE30HHbIM U3MEHEHMWSIM YCNIOBUIA XU3HMU.

XXn3HeHHble hOpMbl OpraHM3moB. [MOHSTME O XW3HEHHON dopme. YKN3HEHHblE ()OPMbl PaCTEHWIA:
[epeBbs, KyCTapHWUKW, KyCTapHWUYKW, MHOrOfIeTHWe TpaBbl, OfHOMETHUE TpaBbl. YXU3HEHHblE (QOPMbI
YXMBOTHbIX: TMAPOOUOHTbI, FE0ONOHTbLI, a3p0O6MOHTLI. OCOBEHHOCTM CTPOEHMSA 1 06pa3a XXU3HMN.

BuoTtunuyeckue dakTopbl. Bufbl 6MOTMYECKMX B3aUMOLENCTBUIA: KOHKYPEHLUs, XULLHUYECTBO,
cMM6M03 1 ero qopmbl. [NapasnuTusm, Koonepauus, MyTyannsMm, KOMMeHcanu3m (KBapTUPaHTCTBO,
HaxnebHMYecTBO). HeTpothmnyeckne B3aMMOencTBuUS (Tonuyeckune, hopuyeckune, thabpuyeckume). 3HavyeHue
OMOTMYECKMX B3aMMOAENCTBUIA [ANS  CYWECTBOBaHMA OpPraHM3MOB B cpefe 00uTaHua. [MpuHuMn
KOHKYPEHTHOIO UCK/THOYEHWS.

JemMoHcTpaynmn

Tabnuubl N cXeMbl: «9KONOTUYeCKMe (akTopbl», «CBETOBON CMEKTP», «IKONOTMYeCcKue rpynnsbl
)KUBOTHbLIX MO OTHOLWIEHUID K CBeTy», «TenjoKPOBHblIe XWBOTHbIE», «XONIOAHOKPOBHbLIE >XWUBOTHbIE»,
«@u3nonornyeckne agantauum XnBOTHbIX», «Cpeabl 06MTaHMUA OpPraHn3MoB», «BUONOrNYECKNEe PUTMbI»,
«XKMN3HEHHbIE (POPMbI PacTEHUN», «XKM3HEHHblEe (HOPMbl XMBOTHbLIX», «DKOCUCTEMA LUMPOKONNCTBEHHOIO
neca», «9KOCUCTEMA XBOWHOIO necay, «Llenn nutaHmsa», «XMLWHUYeCTBO», «lapasnTnam», « KOHKYpPeHUNs»,
«CNUM6M03», « KOMMEHCANN3M».

O6opypoBaHue: repbapum pacTeHU U XXUBOTHbLIX, MPUCNOCOBGNAEHHbIX K BAUSHUIO pPasnnyHbIX
3KONOrn4yecknx «HakTopoB, repbapum CBETOMOOUBBLIX, TEHENHOMBLIX W TEHEBbIHOC/AMBbLIX PaCTEHUA,
CBETONMOOMUBbLIE, TEHeNOOMBbIE W TEHEBbIHOC/MBbIE KOMHATHble pacTeHus, repbapunm u Konnekuuu
Tennonto6muBbIX, 3MMOCTONKMNX, MOPO30YCTONUMBLIX PACTEHWI, YyYyena NTULL 1 3Bepeit, repbapumn pacTeHuii,
OTHOCAWMXCA K rurpoutam, Kcepodmtam, Me3outam, KOMHaTHbIE paCTEHUS JaHHbIX TPYNMN, KONAEKLUn
YXMBOTHbIX, 06UTAKOLLIMX B pasHbiX cpefax, repbapmm M KOMNEKUMUWU PacTeHUI U XUBOTHbIX, 06nafaroLmnx



yepTamm NPMCNOCcCo6NeHHOCTN K CE30HHbIM M3MEHEHUAM YCNOBUIA XN3HW, Tepbapnun 1 KONNEKL UK pacTeEHN
M OKMBOTHBIX Pa3/INUHbIX >XW3HEHHbIX (OPM, KOMMEKLUMW >KMBOTHbIX, Y4YacCTBYKOLWMUX B PasNnUUHbIX
O6UOTMYECKMX B3aUMOAENCTBUSX.

Nab6opaTtopHasn paboTa «BbisBneHne Nnpucnoco6ieHniA OpraHn3mMoB K BAUSHUIO CBETa».

NabopaTopHas paboTa «BbisBneHre Npucnoco6aeHnii OpraHM3MoB K BIMSIHWAKO TeMMepaTypbi».

JlabopaTopHasn paboTa « AHAaTOMUYECKNE 0COBEHHOCTM PACTEHWUI U3 Pa3HbIX MECT 0OUTaHUS».

Tema 8. 9Kon0rus BUAOB 1 Nonynauni

JKONOrnyeckne xapakTepucTtuku nonynsuyuun. onynsuma kKak 6uonormvyeckas cuctema. Posb
HEOAHOPOAHOCTM cpedbl, (U3NYECKUX 0apbepOB W OCOOGEHHOCTEe 6uonorum BUAOB B (DOPMUPOBAHUMU
NPOCTPAHCTBEHHON CTPYKTYpPbl nonynsauunin. OCHOBHbIE MOKasaTenn NonyasuuMmn: YNCNEHHOCTb, MAOTHOCTD,
BO3pacTHas 1 NosoBas CTPYKTypa, POXAaemMoCTb, NPUPOCT, TEMM POCTa, CMEPTHOCTb, MUTpaLms.

JKonornyeckaa CTpyktypa nonynauuun. OueHKa YACNEHHOCTU nonynauun. AuHammka nonynsyuv u
eé perynaumns. buotnyecknin noteHuman nonynaymn. MogenmpoBaHue guHamunky nonynsaymu. Kpueble pocta
4yucneHHOCTU nonynayun. Kpueble BbDKMBAHMWA. Perynauus 4MCcieHHOCTW NOonynsiuuii: posib (hakTopos,
3aBMCALLNX W HE 3aBUCALMX OT MJOTHOCTU. DKOMOTMYEeCcKne cTpatermm suaos (r- u K-ctparerum).

MoHATMe 006 3Konormyeckon Huwe supga. MectoobutaHne. MHOromepHass Mofenb 3KOM0TMYECKOW
HUWKW IK.W. XaTtunHcoHa. Pa3Mmepbl 3KOOTMYeCKoW HAWK. MoTeHunanbHas 1 peann3oBaHHas HULWN.

Bug kak cuctema nonynsuuii. Apeanbl BUAOB. Buibl U UX XXU3HEHHbIE CTpaTErnn. 3KONOrnveckmne
9KBWBA/IEHTbI.

3aKOHOMEPHOCTMN NOBEeAEHUSA N MUTPALLNA XXMUBOTHbLIX. BMONOTrMYecKne NHBa3NKN YyXXepoaHbIX BUAOB.

JeMoHcTpayuu

MoptpeT: K. L. XaT4ynHCOH.

Tabnuubl U CXeMbl: «3IKONOTMYeCKNe XapaKTepUCTUKKN Nonynaumm», «MpocTpaHCTBEHHAA CTPYKTYpa
nonynaunm», «Bo3pacTHble nupamuabl nonynauum», «CKOPOCTb 3acefeHUss MNOBEPXHOCTU  3eM/u
pasNMyHbIMK OpraHnusMammn», «Mogenb 3KONOrMyYecko Huwun Ix. N. XaTunHcoHa».

O6opyaoBaHue: repbapumn pacTeHWUiA, KONNEKLUN XKUBOTHbIX.

JlabopaTopHas pab6oTa «[pncnocobneHns cemsH pacTeHU K PaCCENEHNIO».

Tema 9. 9K0n0orns coobuwecTB. IKOMOrMYECKNE CUCTEMBI.
CoobuecTsa opraHu3smMoB. broLeHo3 1 ero cTpyktypa. CBA3M Mexay opraHusmMamm B 6MOLEHO3E.

dKkocucTemMa Kak OTKpbiTas cuctema (A. k. TeHcnun). ®yHKUMOHaNbHble 6/10KM OpPraHM3MoB B
3KOCUCTEME: NPOAYLEHTbI, KOHCYMEHTbI, peayueHTbl. Tpoduyeckne ypoBHW. Tpoduyeckne Lenn u ceTu.



AbGunoTuYeckne 610KM aKocucTem. MouBbl U Wbl B 3KOCUCTeMaX. KpyroBopoT BeLLECTB M MOTOK 3HEPTUM B
3KoCuCTEME.

OCHOBHble MOKa3aTenn 3KocucTeMbl. bnomacca v MpPoAyKuMs. SKOMOTMYecKMe nupaMmuabl YuUCen,
6romacchl 1 3HEPTUN.

OvHamuka akocucTeMm. KaTacTpodguyeckne  nepecTpoiiKu. dnykTyauuu. HanpaeneHHble
3aKOHOMEpPHbIE CMeHbl CO06LIeCTB - CyKueccuun. [lepBUYHbIE W BTOPUYHbIE CYKLECCUU W WX MPUYUHBI.
AHTpONOreHHble BO3AENCTBUS Ha cykueccun. KnmmakcHoe coobuwiectBo. BuopasHoob6pasve W MOMHOTa
KpyroBopoTa BeLLeCcTB - OCHOBA YCTOMUYMBOCTU COOOLLECTB.

MpUpoaHbIEe 3KOCUCTEMbI. QKOCUCTEMbI 03Ep M PeK. DKOCUCTEMbl MOPEn U OKeaHOB. DKOCUCTEMbI
TYHAP, NECOB, CTene, NyCTbIHb.

AHTPOMNOreHHble 3KOCUCTEMbI. Arpo3akKocmncTemMa. ArpoueHos. Pasninyma mexay aHTPONOreHHbIMU U
NPUPOLHLIMU 3KOCUCTEMAMMN.

Ypboakocuctembl. OCHOBHble KOMMOHEHTbl YypboakocucTeM. [opoackas @opa u  hayHa.
CvHaHTpoNun3aumsa ropoackoin ayHbl. bronornyeckoe W X03SNCTBEHHOE 3HAYeHWe arpo3KoCUCTEM U
yp603KocucTem.

3aKOHOMEpPHOCTM (HOPMMPOBAHUA OCHOBHbLIX B3aMMOfENCTBMI OpraHM3mMoB B 3KocucTemax. Ponb
KackagHoro adppekTa M BMAOB-3ANNUKATOPOB (KMKOYEBbIX BUAOB) B (DYHKLMOHMPOBAHMM 3KOCUCTEM.
MepeHOC 3HEPrnn 1 BELLECTB MEXAY CMEXHbIMW 3KOCUCTEMAaMU. Y CTOMYMBOCTb OPraHU3MOB, NONYNsALUiA 1
39KOCUCTEM B YCNOBUAX ECTECTBEHHbIX U aHTPOMNOreHHbIX BO3AEACTBUIA.

MexaHun3mMbl BO3[ENCTBUS 3arpsi3HeHMiA pasHbiX TUMNOB Ha CybopraHM3MeHHOM, OpraHU3MeHHOM,
nonynsiLMOHHOM 1 3KOCUCTEMHOM YPOBHSAX, OCHOBbl 3KONOrMYECKOro HOPMUPOBAHMS aHTPOMOreHHOro
BO3aeicTBNSA. MeToL0N0rNS MOHUTOPMHIA eCTECTBEHHbIX U @aHTPOMOreHHbIX 3KOCUCTEM.

JemMoHcTpayun

MopTtpeT: A. . TeHcnu.

Tabnuubl 1 cxembl: «CTpyKTypa OMOLEHO3a», «3IKOCUCTEMA LUWPOKOJIMCTBEHHOIO fleca,
«3JKOCMUCTEMA XBOWHOro fieca», «PyHKLMOHaNbHbIE TPYNMbl OPraHW3MOB B 3KOocUcTeme», «Kpyrosopot
BELLECTB B aKOcMcTeMe», «Llenn nutaHma (nactéuuiHas, AeTpuTHasa)», «3KONOrnyeckas nupammaa Yncen»,
«3JKofornyeckas nupammga 6romaccbl», «3Koormyeckas nupamuga aHeprum», «ObpasoBaHue 6010Ta»,
«[lepBnyHaa cykueccus», «BoccTaHOBNEHMe fieca Mocfie noxapa», «IKOoCUCTeMa 03epa», «ArpoLeHos»,

«KpyroBopoT BeLecTB 1 NOTOK 3HEPTruM B arpoLieHo3e», «Mpumepbl yp603IKOCUCTEM.

O6opypoBaHue: repbapun pacTeHWiA, KOMNEKUMU HaCEKOMbIX, 4dyyena NTWL W 3Bepein, repbapuu
KYNbTYPHbIX U AUKOPACTYLWMX PacCTEHWNIA, akBapuyM Kak MOAe/b 3KOCUCTEMBI.

MpakTnyeckas paborta «/3yyeHne n onvcaHne ypboaKOCUCTEMbBI».

NabopaTopHasa paboTa «M3yyeHne pasHOOOpasns MeSKMX MOYBEHHbIX YNIEHUCTOHOIUX B Pa3HbIX
3KOCMCTEMAX».

JKCKypCUa «IKCKYpCus B TUNUYHbIN 6uoreoueHos (B fybpasy, 6epe3HsK, eNbHUK, Ha CYXOLO0/bHbIN
NNV NOWMEHHbIR Nyr, 03epo, 6010T0)».

JKCKYypCUS «IKCKYypCus B arpoakocncTemy (Ha nose uam B TENIMYHOE XO3AMCTBO)».



Tema 10. Brnoctepa - rnobanbHasi 3KOCUCTEMA

Buoctepa - obuennaHeTapHas 060704ka 3emMan, rAe CyWeCcTBYeT WAM CYL,eCTBOBana >XWU3Hb.
Pa3suTure npeacTaBneHunii o buoctepe B Tpyaax 3. 3tocca. YueHune B. V. BepHagckoro o 6mocgepe. O6nactu
6uoctepsl 1 eé coctas. XKnBoe BellecTBO Guocgepb! U ero GyHKUNUN.

3aKOHOMEPHOCTN  CyllecTBOBaHMA  6uocdepbl. OcCo6eHHOCTM 6Guochepbl KakK  rnob6ansLHoi
aKocucTemMbl. [luHaMmmnyeckoe paBHoBecue B 6uocthepe. KpyroBopoTbl BewecTB 1 6MOreoXnMmnyeckmne LmKibl
(yrnepoga, a3ota). PUTMUYHOCTb ABNEHUI B Gruochepe.

30HanbHOCTb 6uochepbl. MoHATHME 0 6MoMe. OCHOBHble GMOMbI CyLUW: TYHApa, XBOWHbIE feca,
CMellaHHble U LIMPOKONMCTBEHHbIE Nleca, CTENM, CaBaHHbl, MYCTbIHW, TPOMWYECKNE neca, BbICOKOTOpbS.
Knumat, pacTUTeNbHbIA N XXMBOTHbIA MUP GMOMOB CYLLIW.

CTpyKTypa v (hyHKLUSA XMBbIX CUCTEM, OLLeHKA UX PECYPCHOr0 NoTeHumana v 6uochepHbIX (OYHKLNNA.
JemoHcTpaynn
MopTpeTbl: B. L. BepHaackuii, 9. 3tocc.

Tabnuubl 1 cxembl: «Feochepbl 3emMnm», «KpyrosopoT asota B npupoge», «KpyrosopoT yrneposa B
npupoae», «KpyrosopoT Kucnopoga B npupode», «KpyroBopoTt BoAbl B npupoge», «OCHOBHble OWOMbI
cywmn», «Knumatunyeckune nosca 3eMnm», «TyHapa», «Taira», «CMellaHHbIA nec», «LLIMpOKONNCTBEHHbI
nec», «Ctenb», «CaBaHHa», «[MyCTbIHA», « TPONMUYECKNIA NEC.

O6opyaoBaHue: repbapun pacTeHuit pasHbiX 6MOMOB, KONMEKLUN XNUBOTHbIX.

Tema 11. Yenosek 1 oKpyXxatoLiasa cpega

JKO/IOrMYecKne KpuUsncbl M UX MNPUYMHBLI. Bo3geicTBue 4denoBeka Ha 6Guocthepy. 3arpsisHeHue
BO3AYLIHOW cpeabl. OxpaHa BO3ayxa. 3arpsisHeHne BoAHON cpedbl. OXpaHa BOAHbIX pecypcoB. PaspylueHune
nousbl. OXpaHa NOYBEHHbIX pecypcoB. I3mMeHeHWe KanmaTa.

AHTPONOreHHOe BO3A4eACTBME Ha PaCTUTENIbHbIA W XWUBOTHbIN Mup. OXpaHa pacTUTENbLHOrO W
XMBOTHOr0 Mwupa. OCHOBHble MPUHUKUNBLI OXpaHbl npupofbl. KpacHble kHUrKM. OC060 oOxpaHsemble
npupoaHsle Tepputopun (OOMT). boTaHMYecKune cafbl U 300/10TMYECKNE NAPKMW.

OCHOBHble MNPUHUWMbLI  YCTOWYMBOFO Pa3BUTMS YeNOBeYecTBa W MPUPOAbI.  PaluoHanbHoe
npUpPoAONoNb30BaHNE U COXpaHeHMe 6MONOrMYeckoro pasHoo6pasus 3emnn. OGUINE 3aKOHOMEPHOCTU
rno6anbHbIX 3KOMOrMYECKUX Kpu3mcoB. OCOGEHHOCTW COBPEMEHHOT0 Kpu3uMca U €ro BeposiTHble
nocneacTBus.

Pa3BuTMe MeTOAOB MOHWUTOPWMHIA Pa3BUTUS OMAaCHbIX TEXHOTEHHbIX MpoueccoB. CUCTEMHbIE
nccnenoBaHUs nepexoja K pecypcocbeperarouieid M KOHKYPEHTOCMNOCOOHO 3HepreTuke. buonormyeckoe
pasHoobpasne n 6uopecypcbl. HauymoHanbHble MHPOPMALMOHHbIE CUCTEMbI, obecneynBatolme JOCTYN K
MHhOpMaLMM N0 COCTOSHUIO OT/AENbHbIX BUAOB U 3KocucTem. OCHOBbI 3KOpeabunmTauum 3KOCUCTEM U
cnoco60B 60pbObl C 6MONOBPEXKAEHNAMN. PEKOHCT PYKLMUA MOPCKUX M HA3EMHbIX 3KOCUCTEM.

JeMoHcTpayuu



Tabnuubl W CXembl: «3arpsisHeHne atmocdepbl», «3arpssHeHne rugpocdepbl», «3arpssHeHue
noyBbl», «MapHUKOBbLIVA 3(hheKT», «OC060 OXpaHAeMble MPUPOSHbIe TEpPUTOPUN», «MOoLenun ynpasnsieMoro
Mupa».

O6opypoBaHue: hoTorpaum oxpaHsaemblX pacTEHUIA 1 XKMBOTHbIX KpacHol KHUru Poccuiickoii ®egepaunn,
KpacHOM KHWUIW pernoHa.

NMTAHNPYEMBIE PE3Y/IbTATbI OCBOEHWA NMPOIMPAMMBI MO BNONOT NN HA YPOBHE
CPEOHEIO OBLWEINO OBPA3OBAHWNA

NMNMYHOCTHDBIE PE3YJIbTATbI

droC COO ycrtaHaBnMBaeT TpebOBaHMA K pe3ynbTaTaM OCBOEHMS 00y4aloLMMUCA NporpaMm
cpegHero o6uero o6pasoBaHusA: NMYHOCTHbIE, MeTanpeaMeTHbIe U NPeaMeTHbIE.

B CTpyKType IMYHOCTHbLIX pe3ynbTaTOB OCBOEHUS NporpaMMbl N0 6MONOrMK BblAeNeHbl Cneaytoyne
COCTaBNAKOLWME: OCO3HaHUE 00yYarLWMMNCA POCCUINCKOM rpaXKAaHCKOW MAEHTUYHOCTM - TOTOBHOCTM K
CamMopasBUTUIO,  CaMOCTOATENbHOCTW WM CamMOONpefesieHnto, Hannyne  MOTUMBaUUM K 0By4YeHUto
6uonoruu, LeneHanpaeneHHoe pasBUTUE BHYTPEHHUX YO6EXAEHWI JIMYHOCTM Ha OCHOBE K/HOYEBbIX
LeHHOCTeN M UCTOPUYECKMX  Tpaguuuii  pas3BUTUS  OMONOTMYECKOrO  3HAHMUA, TOTOBHOCTbL U
CNOCOOGHOCTb 06y4YaroWMXCad PYKOBOACTBOBATbCA B CBOEA  [AeATENIbHOCTM  LLeHHOCTHO-CMbIC/IOBbIMY
yCTaHOBKaMMm, npucyLwmumn cucteme 61M0N0rMYeckoro 06pa3oBaHusA, Hanuuune
MpPaBOCO3HAHWA 3KOIOFMYECKOW KyNbTypbl, CNOCOOHOCTW CTaBUTb LEAN U CTPOUTb XKWU3HEHHbIE M/aHbl.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHUS NPOrpaMmMbl N0 6MOMOTMM AOCTUTAKITCA B €4MHCTBE YUYEOHOW ©
BOCNMTATE/IbHOW [eATeNIbHOCTU B COOTBETCTBMM C TPAAULMOHHLIMW POCCUNCKUMU COLMOKYNbTYPHBIMMU,
NCTOPUYECKMMMN U [YXOBHO-HPABCTBEHHLIMMW LIEHHOCTAMM, MPUHATLIMK B 06LECTBE NpaBUIaMn U HOPMaMm
noBeAeHMs ¥ Cnocob6CTBYIOT npoLueccaM CamMOMO3HaHUSA, CaMOBOCMWUTAHUA WM CamopasBMTUA, pPa3BUTUA
BHYTPEHHEN NO3MLMK NNYHOCTK, NATPUOTM3MA M YBAXKEHMA K 3aKOHY M MPaBONOPsAKY, YeN0BeKy Tpyda u
CTaplieMy MNOKOMIEHUID, B3aMMHOI0 YBaXXEHWS, OGEpPeXXHOro OTHOWEHWA K KylbTYpHOMY Hacneguto W
TpagmuMamM MHOTOHauMoHaNIbHOro Hapoda Poccuinckoin ®epepaunn, Npupoae U OKpyXXatoLlel cpege.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHUSI YYeBHOro npeameTa «brnonorma» gomKHbI 0TpaXkaTb FOTOBHOCTb
M CNOCOGHOCTb 00yYaroLMXCA PYKOBOACTBOBATHCA CHOPMUPOBAHHON BHYTPEHHEN MNO3ULMEA NMYHOCTM,
CMCTEMON  LEHHOCTHbIX OpWEHTAUMA, MO3UTUBHbLIX BHYTPEHHUX YOEXAEHWRA, COOTBETCTBYHLLNX
TPaAULMOHHBIM  LLEHHOCTAM POCCUMIACKOro 06WecTBa, pacliMpeHne D>KU3HEHHOTO OnbiTa W OnbiTa
AeATeNbHOCTY B NPOLLECCe peann3aLm OCHOBHbIX HanpaBneHWii BOCNUMTaTeNbHOM AesTeNIbHOCTW, B TOM Uncne
B YacTu:

1) rpakgaHCKoro BOCNUTaHMUS:

C(hOPMMPOBAHHOCTb FPaXKAaHCKOM NO3MLMM 00yHaroLLerocs Kak akTUBHOTO M OTBETCTBEHHOIO Y/ieHa
POCCUIACKOTO 06LLECTBA;

0CO3HaHWe CBOMX KOHCTUTYLMOHHbIX NpaB 1 0653aHHOCTEN, yBaXKeHMe 3aKOHa U NMPaBONopsAKa;

FOTOBHOCTb K COBMECTHOI TBOPYECKON [eATENbHOCTM MpW CO34aHUM YUYeBHbIX MPOEKTOB, PeLIEeHMM
yueb6HbIX W NO3HABaTeNbHbIX 3a4ay, BbINOHEHUN GMONOTUYECKUX IKCTIEPUMEHTOB;



CMOCO6GHOCTb ONpeaensTh COOCTBEHHYHO MO3ULMI0O MO OTHOLIEHUHD K SIBEHWUAM COBPEMEHHOW XMN3HU
N 0OOBACHATDL €é;

YMEHMNE YyUNTbIBATb B CBOUX JENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO B3aMMOENCTBUSA NtOAEN C
pasHbIMU y6eXAEHNAMU, KYbTYPHLIMU LLEHHOCTAMMW U COLMUANbHbLIM NOMOXEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOIO BbINOMHEHUSA Y4e6HbIX, MO3HABaTE/bHbIX U
ncecnefoBaTeNlbCKUX 3a4a4, YBaXXUTEIbHOrO OTHOLIEHUS K MHEHWIO OMMOHEHTOB NpPW 06CYXXAEHWUW CNOPHbIX
BOMPOCOB 6MONOTMYECKOr0 COAEPXKaHWS;

FOTOBHOCTb K F'yMaHMTapHOI 1 BONOHTEPCKON AeATeNbHOCTY;

2) NaTPMOTUYECKOr0 BOCMUTaHUS:

ChOPMMPOBAHHOCTb POCCUINCKON rpaXKJaHCKON MAEHTUYHOCTM, NATPMOTM3MA, YBaXKEHUS K CBOEMY
HapoAy, 4YyBCTBa OTBETCTBEHHOCTM nepef PoAnHOW, ropaocTy 3a CBOM Kpaii, CBOWO PoAuHy, CBOI A3bIK U

KyNbTYypy, NPOLLIOE ¥ HacTOsLLee MHOFOHaLMOHaNbHOTO Hapoga Poccuu;

LLEHHOCTHOE OTHOLIEHWE K NPUPOAHOMY HacneAnto 1 NamMsTHUKAM NPUpPofbl, 4OCTMXEeHUAM Poccum B
HayKe, UCKYCCTBe, CNopTe, TEXHONOTUAX, TPYAE;

CNOCOGHOCTb OLIeHMBATb BK/Maf POCCUMIACKMX Y4YEHbIX B CTAHOBMEHWE W pa3BUTUE 6GMONOruu,
MOHUMaHWUS 3HAYeHUs 6MONOrMM B MO3HAHWM 3aKOHOB MPUPOAbLI, B XXM3HW Ye/loBeKa WM COBPEMEHHOTO

o6l ecTBa;

naeHas yb6exxaeHHOCTb, TOTOBHOCTb K CAY)XXEHMIO W 3auimTe OTeyecTBa, OTBETCTBEHHOCTb 3a €ro
cyaboy;

3) AYXOBHO-HPaBCTBEHHOI0 BOCMUTAHUSA:
0CO3HaHMe AYXO0BHbIX LIEHHOCTE POCCUINCKOro Hapoaa;
ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUS, 3TUYECKOr 0O MOBEAEHUS;

CNOCOGHOCTb OLEHMBATb CUTyaUU W MNPUHWMATb OCO3HAHHbIE peLleHWs, OPUEHTUPYSCh Ha
MOpa/ibHO-HPABCTBEHHbIE HOPMbI U LEEHHOCTM;

0CO3HaHWe NMYHOTO BK/1aZa B MOCTPOEHME YCTONUNBOIO ByayLLEro;

OTBETCTBEHHOE OTHOLUEHME K CBOUM POAUTENAM, CO3AaHNI0 CEMbM HA OCHOBE 0CO3HAHHOIO MPUHATUA
LLeHHOCTeN CEMeNHOM XXN3HN B COOTBETCTBMM C TpagmumMamm Hapoaos Poccuu;

4) 3cTeTNYeCKOro BOCNMUTaHUA:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIKOYAs 3CTETUKY ObITa, HAYYHOrO M TEXHMYECKOr0 TBOPYECTBA,
cnopTa, Tpy/Aa, 06LeCTBEHHbIX OTHOLLIEHWNIA;

NMOHUMaHVe 3MOLMOHANIbHOTO BO3AeCTBUSA XMNBOI NPUPOAbLI N €€ LIEHHOCTH;

FrOTOBHOCTb K CaMOBbIPaXEHWIO B pasHblX BUAAaX WCKYCCTBa, CTPeMJ/IEHWE MPOABAATL KauyecTBa
TBOPYECKOWN NIMYHOCTY;

5) husnyeckoro BoOCNUTaAHUA, (POPMUPOBAHUA KyNIbTypbl 340POBbA U 3MOLMOHANLHOIO
6naronony4ymnsa:



NOHUMaHWe 1 peanunsaumsa 340poBOro 1 6e3onacHoOro o6pasa Xun3Hu (340poBoe NMUTaHWe, CobNaeHNe
FTMIMEHNYECKUX NPaBUN M HOPM, CBanaHCMPOBAHHbLINA PEXUM 3aHATUIA U OTAbIXa, perynsapHas usnyeckas
aKTMBHOCTb), BEPEXHOr0, OTBETCTBEHHOIO ¥ KOMMETEHTHOIO OTHOLIEHUS K COOCTBEHHOMY (hM3NYECKOMY K
NCUXNYECKOMY 3[40POBbLIO;

MOHUMaHWe LEeHHOCTU MpaBUN MHAWBWAYANbHOTO W KONNEKTUBHOro 6e30MacHOro noBefeHus B
CUTYaUMSX, YITPOXatoLMX 340POBbI0 M XU3HU NIOAEN;

0CO3HaHWe MOCNeACTBUIA U HENPUATUSA BPeAHbIX MPuUBbIYeK (YNOTpe6/ieHNs afkorons, HapKOTUKOB,
KypeHus);

6)TpynoBOro BOCMNUTAHUA:
FrOTOBHOCTb K TPyAY, OCO3HaHWe LeHHOCTM MacTepcTBa, TpyAono6ue;

rOTOBHOCTb K aKTMBHOW AeaTenbHOCTU TEXHO/IOTMYECKOA 1 cou,maanoﬁ HanpaB/1€HHOCTH,
CMOCO6HOCTb NHULNNPOBATb, NNaHNPOBATb N CAMOCTOATENIbHO BbINO/IHATL TaKy0 AEATENbHOCTD;

MHTEPEeC K pasinyHbIM chepaM NpodecCUOHaNbHOM AesTeNbHOCTM, YMEHMe CoBepLllaTb 0CO3HAHHbI
BbIGOP OyAyLLeli npoheccmn 1 peann3oBbiBaTb COGCTBEHHbIE XU3HEHHbIE MaHbl;

rOTOBHOCTb M CNOCOOGHOCTb K 06pa30BaHUIO 1 CaM006pPa30BaHMNI0 HA MPOTSXKEHUN BCER XKU3HN;
7) 3KOSIOrM4ecKOro BOCNUTaHUA:

3KO0/IOTMYECKM LienecoobpasHoe OTHOLIEHWE K NPMPoae Kak MCTOYHMKY XXMU3HU Ha 3eM/ie, OCHOBe eé
CYLLLeCTBOBAHWS;

MOBbILEHNE YPOBHS 3KOMOTMYECKON KyNbTypbl: NPMOBGpeTeHMEe ONbiTa NAHUPOBAHUS NOCTYMKOB U
OLEHKM MX BO3MOXHbIX NMOCNeACTBMIA ANS OKPYXKatoLelt cpeabl;

0CO3HaHue rnobanbHOro xapakrepa 3KON0rMYeckux nNpobaem n NyTen UX peLleHuns:;

CNOCOOHOCTb WMCMONb30BaTb MPUOBpPETaeMble MPW WM3YYEHUM OGMONMOTUM 3HAHUS W YMEHUS Mpw
peweHnn nNpobnem, CBA3aHHbIX C palyMoHanbHbIM NPUPOAONOAL30BaHNEM (COBNOAEHME NPaBU NOBeAEHNS
B MPMpoOAe, HamnpaBfEHHbIX Ha COXPaHeHWe pPaBHOBECMS B 3KOCUCTEMaX, OXpaHy BMAOB, 3KOCUCTEM,
6uocepsl);

aKTUBHOE HenpuaTue [AeNCTBWMIA, MPUHOCALLMX Bped OKpyXarlleld MNPuUPOAHOWA cpeae, YMeHWe
NPOrHO3MPOBaTb HE6MaronpuATHbIE 3KONOTMYECKMe MOCNeACTBMA NpeanpuHUMaemMblX [AeACTBUA U
npegoTBpaliaTh Kx;

Hannume Pas3BMUTOr0 3KO/OTMYECKOr0 MbILU/IEHNS, 3KONOTUYECKOW KyNbTypbl, ONbiTa AeATENbHOCTH
9KONIOTMYECKOI HanpaBNeHHOCTN, YMEHUst PYKOBOACTBOBATLCA VMU B MO3HaBaTe/lbHOW, KOMMYHUKATUBHOM
M CcoUManbHOM npakTUKe, TOTOBHOCTM K Y4yacTUO B NPaKTUYECKON [AeaTeNbHOCTU 3KONOTMYECKOi
HanpaBNeHHOCTU;

8) LEHHOCTWN HaYy4YHOro NO3HaHUA:
C(hOpMNPOBAHHOCTb MMPOBO33PEHNSA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKu U
06LLECTBEHHOIW NPaKTUKN, OCHOBAHHOrO Ha Auanore KynbTyp, CMOCOBCTBYIOLEr0 0CO3HAHUIO CBOEro MecTa

B MOMMKYNbTYPHOM MUPE;

COBEPLUEHCTBOBAHME f3bIKOBOM U YMTATENbCKOW KyNbTypbl KakK CPeAcTBa B3aMMOAEWCTBUSA MEXAy
NOABMU U MO3HAHWUSA MUPA;



MOHUMaHWe cneuugpukn 6MoNOrMmn Kak HayKin, 0CO3HaHUS eé ponin B HOPMUPOBAHUN paLOHabHOTO
Hay4YHOro MbILI/IEHUS, CO3A4aHWM LLeNOCTHOrO MNpPeAcTaBeHUs 06 OKpy»allleM MUpe Kak 0 efuHCTBE
npupoabl, YenoBeka ¥ 06WECTBa, B MO3HAHWM MNPUPOAHbLIX 3aKOHOMEPHOCTE W pelleHUn npobnem
COXPaHeHUs NPUPOAHOro paBHOBECHUS;

y6eXXAEHHOCTb B 3HAYMMOCTU OMONOrUK ANS COBPEMEHHOW UMBUAM3ALMK: 06ecneyvyeHns HOBOTO
YPOBHA Pa3BUTUA MeAUUMHbI, CO3[aHne NepCneKTUBHbIX BGMOTEXHONOrMiA, CNOCOOHbLIX pewaTb pPecypcHble
npo6nembl pa3BUTMA 4YenoBeyecTBa, MOWMCKA MyTeil BbiXOAa M3 rN06anbHbIX 3KOMOTMYECKUX MNPOGAEM K
obecneyeHns nepexoga K yCTOM4YnMBOMY pa3BuTUIO, palMoHarbHOMY MCMO/b30BaHUO MPUPOAHbLIX PECYPCOB
“ (POPMMPOBAHMNIO HOBbIX CTaHAAPTOB XKMU3HMU;

3aMHTEPECOBAHHOCTb B NOJIyYeHUU BMONOrMYECKUX 3HAHWIA B LEeNsSX MOBbILWEHUS 06LLeidl KyNbTypbl,
eCTeCTBEHHO-Hay4YHOW rpaMOTHOCTM, KaK COCTABHOM 4acTu ()YHKLMOHANbHOW FpamMOTHOCTU 06yyvatoLmxcs,
(hopmMupyemoli nNpu N3yvyeHUn 6MONOruu;

MOHMUMaHME CYLIHOCTM MeTOAOB MO3HAHMS, UCMO/b3YeMbIX B CTECTBEHHbIX HayKaxX, CMOCOGHOCTU
MCMONb30BaTb MO/yYaeMble 3HaHWA ANS aHaiM3a U 0ObACHEHWS SBMEHWI OKpPYXXatowWwero mupa Wu
NPoOUCXoasLLMX B HEM U3MEHEHWIA, yMeHWe fienaTb 060CHOBAHHbIE 3aK/THOUYEHNS HA OCHOBE Hay4HbIX (haKTOB
M UMEKLLUXCS AaHHbIX C LieNblo NONYyYeHUs JOCTOBEPHbIX BbIBO/OB;

CNOCOGHOCTb CaMOCTOATENbHO WCNOMb30BaTb OWONOrMYECKME 3HaHUSA ana peweHunA np06neM B
peanbHbIX XXU3HEHHbIX CUTYaLNAX;

0CO3HAaHWe LEHHOCTU Hay4yHOW [esTeNbHOCTW, TOTOBHOCTb OCYLIECTBAATb MNPOEKTHYH U
nccnefoBaTeNbCKY AesTeNbHOCTb UHAMBUAYANLHO W B FPYMne;

rOTOBHOCTb M CMOCOOHOCTb K HEMPEPbIBHOMY 06pa30BaHMI0 M Cam006pa30BaHUIO, K aKTUBHOMY
MOMYYEHUID HOBbIX 3HAHWI MO GUONOTMM B COOTBETCTBUM C XXU3HEHHBIMU NOTPEOHOCTAMMU.

METAMNMPEOMETHBDBIE PE3Y/IbTATHI

MeTanpeAmMeTHbIE pe3y/ibTaTbl 0CBOEHMA YYeOHOro npegmMerta «bronorua» BKIOYaOT: 3HaUUMbIE 4N
(hopMUpOBAHMSA MWPOBO33PEHUA O0OYYaKOLWUXCA MEXAUCLUNINHAPHbIE (MEXMNPeLMeTHbIe) 06LLeHayYHble
MOHATUA, OTpaXalwwme LUeNOCTHOCTb HayyHOW KapTWHbI Mupa W Ccheunduky MeTo40B MO3HaHMSA,
MCMONb3yeMblX B eCTECTBEHHbIX HayKaX (BeLiecTBO, 3HEPrus, AB/eHMe, NpoLecc, CUCTEMA, HayUHbIN (aKT,
NMPUHLUKUN, TUNOoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus, WuccnefoBaHue, HabMAeHNe, W3MepeHue,
3KCMepuMMeHT W [Apyrue); YHuBepcasibHble Yy4yebHble feicTBUA (NO3HaBaTe/lbHble, KOMMYHWKaTUBHbIE,
perynatuBHble), obecneymsarolwme ¢GopmmpoBaHMe QYHKLUOHabHOW TPamMOTHOCTU W COLMa/bHOIA
KOMMETEHLUNN obyyarouinxcs; CMoco6HOCTb obyuatoLnxcs “cnonbL3oBaTtb OCBOEHHbIE
MeXANCLMNINHAPHbIe, MUPOBO33pPeHYECKNe 3HaHWA Y YHUBEPCa/bHble yYebHble e/iCTBNA B NO3HABATE/IbHOM
M COLManbHOW NpakTukKe.

B pe3ynbTate nsyvyeHus 6Monornm Ha ypoBsHe cpefiHero o6uiero obpasosaHus y obyuatowieroca oynyr
chopMMpoBaHbl NO3HAaBATE/IbHbIE YHUBEPCA/IbHbIE YUYEOHbIe AeNCTBUS, KOMMYHUKATUBHbIE YHUBEPCAbHbIE
yyebHble AeiACTBUSA, PEryNaTUBHbIE YHUBEPCa/IbHbIE YYeOHble AeNCTBMA, COBMECTHAasA 4eATENbHOCTb.

MeTanpeameTHble pe3y/nbTaTbl OCBOEHUS MPOrpamMmbl CpPeAHero o6Lero 06pa3oBaHUS AO/MKHbI
OTpaXxaTb:



OBnageHne yHUBepcanbHbIMWN yYeOHbIMW MO3HaBaTeIbHbIMU AeiCTBUAMMN:

1) 6a3oBble Norm4yeckmne 4eNcTBUSA:

CaMOCTOATE/IbHO (hOPMY/IMPOBATL U aKTyann3nupoBatb Npo6aemMy, paccMaTpuBaTh eé BCECTOPOHHE;

MCNO/Ib30BaTb MPW  OCBOEHWUW 3HAHUI NPUEMbI NIOrMYECKOro MbllWNeHns (aHanu3a, CUHTe3a,
CpaBHeHUs, Knaccuukaunm, o0606LLeHNs), packpbiBaTb CMbICT GMOMNOTMYECKUX MOHATUI (BbIAENATb MX

XapaKTepHble NpuU3HaKK, yCTaHaBNMBATb CBA3U C APYTMMU NOHATUAMM);

onpepenAaTb Uenn AeATENbHOCTU, 3afaBad MapaMeTpbl U KPpUTEPUN WX AOCTUXEHUA, COOTHOCUTH
pe3ynbTatbl AeATENIbHOCTN C MOCTAaBIEHHbIMWU LENAMU;

NCcnonb3oBaTb 6MONOrMYECKME NOHATUSA AN 00BACHEHUSA (haKTOB U SBNIEHWIA XXUBOW NPUPO/bI;

CTPOWUTb /IOTUYECKME PpacCyXAeHus (MHAYKTUBHbIE, [AefYKTUBHbIE, MO aHanoruun), BbIABNATH
3aKOHOMEPHOCTW U MPOTMBOPEUUNS B pacCMaTPUBAEMbIX SBNEHUAX, POPMYNNPOBATb BbIBOAbLI W 3aK/MOUEHUS;

MPUMEHATb CXEMHO-MOJENbHbIE CPeACTBA AN NPEACTaBNEHUS CYLLECTBEHHbIX CBSA3EA M OTHOLIEHWI
B M3y4YaeMbIX GMONOrMYeCcKMX 0O6BbEKTAX, a TaKXKe NPOTUBOPEUNiA Pa3HOT0 PoAa, BbISIBNIEHHbIX B Pa3/MYHbIX
MH(OPMALMOHHBIX NCTOYHUKAX;

paspabaTbiBaTb MNfaH peleHWs Npo6nemMbl C Y4YETOM aHaiM3a WMEKLWUXCA MaTepuanbHbIX U
HeMaTepuanbHbIX Pecypcos;

BHOCUTb KOPPEKTUBbLI B [eATeNbHOCTb, OLEHMBATb COOTBETCTBME pPe3yNnbTaTOB LENsM, OLEHWUBaTb
PUCKW MOCNeACTBUIA AesTeNbHOCTH;

KOOPAMHMPOBATb M BbINOHATL PaboTy B YC/NOBMAX peaslbHOro, BUPTYa/lbHOI0 U KOMOUHMPOBAHHOTO
B3aUMOAENCTBMS;

pa3BMBaTb KPeaTMBHOE MbILL/IEHNE NPU PELLUEHUN XUSHEHHBIX NPOGEM.

2) 6a3oBble uccnegoBaTesibCKuMe LENCTBUSA:

BNaZleTb HaBblKamMy y4e6HO-UCCeA0BaTENbCKON M NPOEKTHOW AeATeNbHOCTU, HaBblKaMy pa3peLleHuns
npo6nem, crnoco6HOCTLI M TOTOBHOCTbIO K CaMOCTOSTENbHOMY MOWCKY METOAOB pelleHns MPaKTUYeCcKnx
3afay, NPUMEHEHUIO Pa3NNYHbIX METOA0B NMO3HAHUS;

MCMONb30BaTh Pa3NYHble BUAbI AeATEIbHOCTU MO NOMYYEHN0 HOBOMO 3HAHWUSA, ero UHTepnpeTalmnm,
npeo6pa3oBaHNIO N NPUMEHEHUIO B YYEOHbIX CUTYaLMUaX, B TOM YMC/E NPU CO3AaHNM YUYeBHbIX U COLManbHbIX
MPOEKTOB;

(hopMMpPOBaThb HayUHbI TUN MbILWEHUSA, BNaAeTb HAYYHOW TEPMUHONOTMEN, KNHOUYEeBbIMU NOHATUAMMN
1 MeToAamu;

CTaBUTb ¥ HOPMYNMpoBaTb COBCTBEHHbIE 3afayn B 06pa3oBaTeNbHOM AeATENbHOCTU W XU3HEHHbIX
CUTYaumsx;



BbISIBNSATb MPUYMHHO-CNEACTBEHHbIE CBA3M W aKTya/nM3MpoBaTb 3ajadvy, BblABUraTb runoTesy eé
PeLIeHMNs, HaXOANTb apryMeHTbl A5 JoKa3aTeNIbCTBa CBOUX YTBEPXAEHWIA, 3alaBaTb NapaMeTpbl U KpUTepum
peLleHuns:;

aHanM3npoBaTb MOMYyYeHHble B XOAe PelleHWs 3a4ayu pesynbTaTbl, KPUTUYECKU OLIEHMBATb WX
AOCTOBEPHOCTb, MPOTrHO3MPOBAaTb M3MEHEHWE B HOBbIX YCNOBUSX;

faBaTb OLEHKY HOBbIM CUTYaLWUAM, OLLEHNBaATb I'Ipl/|06peTéHHbII7I onbIT,

OCYLLEeCTBNATb LEeNleHanpaBieHHbIA MOWCK MNepeHoca CPeacTB M CNoco6oB  fAeiicTBuMA B
NpoecCNOHanbHYO cpeay;

YMeTb NepeHOCUTb 3HAHMS B MO3HABATE/IbHYIO M NPaKTUYECKYH 061acTyu XNU3HEAEATeNbHOCTY;
YMeTb MHTErpMpoBaTh 3HaHUS U3 PasHbIX NPEAMETHbIX 061acTeil;

BblABUIaTb HOBblE WAEW, MpefgnaraTb OPUrMHaNbHbIE MOAXOAbl W PelleHns, CTaBUTb NPOBGAEMbl M
3afaumn, gonyckawuine anbTepHaTUBHbIE peLleHNs.

3) paboTa c nHgopmaulnen:

OPUEHTMPOBATLCA B Pa3fIMUHbIX UCTOYHMKAX MHGopMaLun (TeKCTe yyebHOro nocobus, Hay4yHo-
NonynspHoi nutepatype, 6MONOTMYECKUX CNOBapPsSX U CNpaBOYHMKAX, KOMMbHOTEPHbIX 6a3ax [AaHHbIX, B
NHTepHeTe), aHanM3MpoBaTb MWH(pOPMaLMUI0 pPas3MYHbIX BUAOB U (HOPM NpeAcTaBleHUs, KPUTUYECKN
OLeHMBaTb €€ JOCTOBEPHOCTb M HEMPOTMBOPEYNBOCTb;

(hopMynmnpoBaTh 3anpochbl U NPUMEHNATb pasinyHble METOAbl NPy Noucke 1 oTbope 6UOMOrMYECKON
NH(opMaLnmn, Heob6XOANMMON ANA BbINONHEHNSA YUYebHbIX 3a4ay;

npuobpetatb  OMbIT  WCMNONb30BAHUS  MH(OPMALMOHHO-KOMMYHUKATUBHBIX  TEXHONOTWIA,
COBEPLUEHCTBOBATbL KY/NbTYPY aKTUBHOIO MCMO/b30BaHNSA Pa3IMUHbIX MOUCKOBbLIX CUCTEM;

CamMOCTOATE/NIbHO BbIOMPATL ONTUMAa/bHYK (OpPMY npeAcTaBleHUs BGMONOrMYecKorW WHGpopmauuu
(cxembl, rpauku, gnarpammbl, TabaunLbl, PUCYHKN 1N APYroe);

NCNONb30BaTb Hayu4HbIli A3blK B Ka4yecTBe cpefcTtBa npu paboTe ¢ GMONOrMYECKOl MHGOpMaLMeil:
NPUMEHATb XUMUYECKMe, (M3MYEeCKMe M MaTemaTMyecKme 3HaKM U CUMBOMbI, (hopMynbl, abbpesuatypy,

HOMeHKNaTypy, UCNo/b30BaTh 1 NPeobpa3oBbiBaTb 3HAKOBO-CMMBO/INYECKME CPEACTBA HAlNSALAHOCTHY;

BNafieTb HaBblKaMMW pacno3HaBaHMs W 3alWUTbl MHGPOPMaLMK, WHHOOPMALMOHHOK 6e30MacHOCTM
NIMYHOCTW.

OBnafjeHne yHMBepcasbHbIMWU KOMMYHUKATUBHbIMU JeACTBUAMMN:
1) obweHune:

OCYLLECTBNATb KOMMYHMKaLUM BO BCeX cepax >XW3HW, aKTMBHO Yy4yacTBOBaTb B Auanore Wau
AMCKYCCMM MO CYyLLeCcTBY 06Cy)Xaaemoli TeMbl (YMeHMe 3ajaBaTb BOMPOCHI, BbICKAa3blBaTb CYXAEHUA



OTHOCWTE/NIbHO BbIMOJ/IHEHWSA Npea/saraemMoit 3afayn, yunTbiBaTb WUHTEPEChbl M COrnacoBaHHOCTb MO3WLMIA
APYTMX YH4aCTHUKOB Auanora Unu AUCcKyccuu);

pacrnosHaBaTb HeBepbanbHble CpeAcTBa OOLWEHWS, MNOHUMAaTb 3Ha4YeHWe COLMabHbIX 3HAKOB,
npesnoChbINOK BOSHUKHOBEHMNS KOHMIUKTHBIX CUTYaUWid, yMeTb CMAryaTb KOH(MANKTbI U BECTU MEPEroBOpbI;

BNafeTb Pa3NMYHbLIMK CNOCO6aMU OBLLEHMS U B3aMMOAEACTBUSA, MOHUMATb HAMEPEHUSA APYTUX N0,
NPOSBNATb YBaXWUTENbHOE OTHOLIEHME K COGECEeHWKY W B KOPPEKTHOW (opme (OopMynupoBaTb CBOW

BO3PaXEHUS;

Pa3BEPHYTO U IOTMYHO M3NaraTb CBOK TOUKY 3PEHUSA C NCMO/b30BAHNEM A3bIKOBbIX CPEACTB.

2) coBMecTHas LeATeNbHOCTb:
MOHUMaTb MU MCNONb30BaTb MPEUMYLLECTBA KOMAHAHON M MHAMBUAYANbHON paboTbl NPW peLueHun
6uonornyeckoit Nnpo6aembl, 060CHOBbLIBATb HEOOXOAMMOCTb MPUMEHEHMNSA TPYNMNOBLIX (HOPM B3aUMOAENCTBUSA

npu peLleHnn yyebHo 3adavu;

BbIGMPaTb TEMATUKY W METO/Zbl COBMECTHbIX AEACTBUIA C YUETOM OOLLMX MHTEPECOB U BO3MOXHOCTE
KaXX[0ro YneHa KONNeKTuBa;

MPUHUMATb Lie/In COBMECTHON AeATeNIbHOCTU, OpPraHn3oBbiBaTb U KOOPAWHUPOBATL AENCTBUA MO eé
JOCTUXKEHUIO: COCTaBNATb NaH AelcTBUIA, pacnpefensdTb poan ¢ y4ETOM MHEHWUI y4acTHUKOB, 06CYyxaaTb

pe3ynbTaTbl COBMECTHOW paboThl;

OLEeHMBaTb KayeCTBO CBOEro BKMaja M KaXAoro y4yaCTHMKA KOMaHAbl B 06WMIA pe3ynbTaT no
pa3paboTaHHbIM KPUTEPUAM;

npegnaraTb HOBble NPOEKTbI, OLeHNBaTb UAEN C MO3UL MM HOBU3HbI, OPUTMHANBHOCTU, NPAKTUYECKOA
3HAYNMOCTW;

OCYLLeCTBNATb MO3WTMBHOE CTpaTernyeckoe MoOBeAeHWE B Pas3fIMUHbIX CUTyaUUsX, NPOSBASATb
TBOPYECTBO M BOOGPaXKeHMe, 6biTb MHULNATUBHbLIM.

OBnajgeHne yHUBepcanbHbIMU PErynAaTUBHLIMU AeACTBUAMMN:
1) camoopraHunsauyms:

MCMnoNb30BaTb OMONMOTMYECKNE 3HAHWUA AN BbIABNEHUSA NPOOGMEM U WX PELUeHUs B XU3HEHHbIX W
YyUYebHbIX CUTyaUusX;

BbIGMPATb HA OCHOBE GMONOrMYECKMX 3HAHWUIA LieNeBble U CMbIC/I0BbIE YCTAHOBKM B CBOMX [€NCTBUAX
M NOCTYMNKax No OTHOLUEHUIO K XXUBOW Npupo/e, CBOeMY 340POBbI0 1 340POBbI0 OKPYXKaKLLNX;

CaMOCTOSATE/IbHO OCYLLECTB/ATb MO3HABATE/IbHYH [eATENbHOCTb, BbIABAATL MPO6GIEMbl, CTaBUTb W
(hopmMynnMpoBaTb COGCTBEHHbIE 3aja4uM B 06pa30BaTeNlbHON AEATENIbHOCTU U XKU3HEHHBIX CUTYaUUsX;

CaMOCTOSITE/IbHO COCTaBNSATb MNaH peweHns npobnembl C YYETOM MMEHLLMXCA PECcypcoB,
COOCTBEHHbIX BO3MOXHOCTEN M NPeanoyTeHWi;



[aBaTb OLEHKY HOBbIM CUTYaLUaM;

paclWupsTh PaMKU y4e6HOro npeameTa Ha OCHOBE SINUYHbLIX NMPeAnoYTeHNIA;

[enatb 0CO3HAHHbIA BbIGOP, apryMeHTUPOBATb ero, 6paTb OTBETCTBEHHOCTb 3@ PELLEHNE;
OLEeHMBaTb NPUOBPETEHHbIN ONbIT;

Crnoco6CcTBOBaTh (hOPMUPOBAHMIO W MPOABAEHUIO LUMPOKOR 3pyAMLNM B pasHbiX 061acTAX 3HaHWIA,
MOCTOSAHHO MNOBbILWATh CBOW 06pa30BaTeNbHbIA U KYNbTYPHbI YPOBEHD.

2) CaMOKOHTPOJIb:

[aBaTb OLLEHKY HOBbIM CUTYyaLWsM, BHOCUTb KOPPEKTMBbI B [1eSTe/IbHOCTb, OLlEHNBATb COOTBETCTBME
pe3ynbTaToB LEeNsM;

BNafeTb HaBblKaMy MO3HaBaTeNbHOW pednekcun Kak OCO3HAHWS COBEpPLUAEMbIX [AeiCTBUIA U
MbICIUTE/IbHbIX NPOLECCOB, UX Pe3ynbTaTOB M OCHOBaHWIA, NCNOMb30BaTb NPUEMbI PeNEKCUN AN OLEHKM
CUTyauum, Bbi6opa BEPHOTO PeLLEeHNS;

YMETb OLUEHNBaTb PUCKN N CBOEBPEMEHHO MPUHNUMATb PELLEHNA MO UX CHWXKEHUIO,

NMPUHUMATb MOTUBbLI U apPryMeHTbI APYTUX NMpu aHann3e pe3ynbTaTtoB AEATENBHOCTN,

3) npuHATKe cebsa n gpyrux:

npuHUMaTL cebsi, MOHNMasA CBOM HELOCTATKN U AOCTOUHCTBA;

MPUHUMATb MOTUBbI M apryMeHTbl ApYrux nNpu aHanuse pe3ynbTaToB AeATeNbHOCTY;
npu3HaBaTb CBOE NpPaBo ¥ NPaBo APYrMX Ha OLMNOKH;

pa3BunBaTb CMOCOGHOCTbL MOHUMATb MUP C No3nunm Apyroro YenoBekKa.

MPEOMETHBIE PE3Y/IbTATbI

MpeameTHbIe pe3ynbTaTbl OCBOEHUS COAepXXaHMs yuebHOro npegmeta «buonormsa» Ha yrny618HHOM
YPOBHE OpPUEHTMPOBaHbl Ha o06ecnevyeHne nNPOPUIbLHOIO 00y4veHUs obyvarowmxcs ouonornn. OHK
BKMKOYAKOT: cneundguyeckne ans 6MONOrMnM Hay4vHble 3HaHUS, YMEHUS U CNOCOObl AEACTBUIA MO OCBOEHUIO,
MHTepnpeTauun n npeobpa3oBaHWIO 3HAHWIA, BMAbl AEATENbHOCTM MO MOAYYEHUH HOBbIX 3HAHWA U WX

MPUMEHEHWMIO B Pa3/INYHbIX YYeOHbIX, a TAKXE B peasibHbIX XXM3HEHHbIX CUTYyaumnsix. MpegMeTHble pe3ynbTaThl
npeAcTaBneHbl MO rofam n3yyeHus.



MpeLMeTHble pe3ynbTaTbl 0CBOEHUS y4yebHOro npeameTra «Buonormsa» B 10 Knacce JOKHbI
oTpaXkarb:

C(OPMUPOBAHHOCTb 3HAHMIA O MecTe W POAU OGUONOrUM B CUCTEMe ECTECTBEHHbIX HayK, B
(hopMMPOBaHUN ECTECTBEHHO-HAYYHO KapTUHbI MUPa, B MO3HAHWUW 3aKOHOB NPUPOAbI U peLleHnn npobnem
paLMoHanbHOro NPUPOAONoAb30BaHNS, 0 BKNa4e POCCURCKMX 1 3apyOeXXHbIX YYEHbIX B pa3BUTME GUONOTUN;

BNafjleHme CUCTeMOW  OMONOrMYecKUX  3HaHWA, KOTOpas  BK/OYaeT:  OCHOBOMO/arawoLliune
6nonornyeckre TEPMUHbLI U NOHATUA (XKU3Hb, KNETKa, opraHusm, metabonn3mM, roMeocTas, camoperynayms,
CamMOBOCMpPOu3BeJeHNe, HacneLCTBEHHOCTb, WM3MEH4YMBOCTb, POCT W pas3BUTWE), BMONOrMYeckue Teopuu
(knetouHas Teopua T. LUBaHHa, M. LneligeHa, P. BupxoBa, XpOMOCOMHas Teopus Hac/leACTBEHHOCTH
T. MopraHa), ydeHus (H. L. BaBunoBa - 0 UeHTpax MHOroobpasvsi v MPOUCXOXKAEHUSA KY/bTYPHbIX
pacTeHuil), 3akoHbl (eAMHO06pa3ns MOTOMKOB MEPBOr0 MOKO/MEHWA, pacLliensieHns, YUCTOTbl ramer,
He3aBMCMMOro HacnegoBaHusa . MeHaens, roMonorMyeckux pagoB B HacNeACTBEHHOW M3MeHUYMBOCTM H.
. BaBuniiosa), NpuHLMMbl (KOMMJIEMEHTApPHOCTK);

BNaZieHNe OCHOBHbIMW MeTOJaMM Hay4yHOro MO3HaHWS, WCMNONb3yeMbIX B BMOMOTMYECKUX
nccnefoBaHUAX XMBbIX 06bEKTOB (OMMcaHMe, N3MepeHne, HabNntoAeHNe, IKCNEPUMEHT);

YMEHWEe BblAeNATb CYU,eCTBEHHbIE MNPU3HAKW: BUPYCOB, KNETOK MNPOKapMoT W  3yKapuor,
OLHOKNETOYHbIX U MHOFOKNETOUYHbIX OPraHn3mMoB, B TOM 4YMcC/ie GaKTepUil, rpmboB, pacTeHU, XMBOTHbLIX K
yenoBeka, CTPOEHMA OPraHoB W CUCTEM OPraHOB pPaCTEHWN, >KMBOTHbIX, Ye€/0BeKa, MNpPOLEecCcoB
XUN3HEEATENbHOCTM, MPOTEKAKWMX B OpraHuM3mMax PacTeHWM, XWBOTHLIX W 4YenoBeka, OGMONOrNYECKUX
npoueccoB: o06meHa BellecTB (MeTabonvM3Mm), MpeBpalleHNs 3HEpPrum, OpoXKeHMs, aBTOTPOMHOrO U
reTepoTpo(HOro TUMOB MWTaHMA, (OTOCMHTE3a W XEeMOCWMHTe3a, MWUTO3a, Melio3a, raMeToreHesa,
ambpuoreHesa, NOCTIMOPUOHANILHOTO Pa3BUTUA, Pa3MHOXEHWSA, WHAWBMAYANbHOIO pPa3BMTMA OpraHuMama
(oHTOreHesa), B3aMMOeiCTBUA TEHOB, reTepo3nca, UCKYCCTBEHHOT0 0T6Opa;

YMEHVe yCTaHaBIMBaTb B3aMMOCBA3N MeXAy OpraHouaMu KNeTKM M X (YHKUUAMU, CTPOEHWEM
KNeTOK pas3HbIX TKaHen 1 X PYHKUUAMU, MeXLy OpraHaMu U CUCTEMaMU OPraHoB Y PacTeHWUA, XXUBOTHbIX U
yesioBeKa U UX PYHKLUUAMU, MEXIY CUCTEMAMUN OPraHOB M X DYHKUUAMU, MeX Ay 3Tanamm 06MeHa BELLECTB,
aTanaMu KneToOYHOro LUMKMa W XWU3HEHHbIX UWKIOB OPraHn3MoB, 3Tanamy 3mMO6pMOHANbLHOro pasBuTuUd,
TEHOTUNOM U PEHOTUMOM, (DEHOTUMNOM M (DaKTOPammn Cpefbl 06UTaHUS;

YMEHUE BbISIBNSATb OT/INYNTENbHbIE MPU3HAKN XKUBbLIX CUCTEM, B TOM YMCNE PACTEHWIA, XUBOTHbIX U
YesloBeKa;

yMeHVe UCMONb30BaTh COOTBETCTBYOLLME apryMeHTbI, 60N0TMUYECKY0 TEPMUHOIOTUIO 1 CUMBOINKY
ANs foKasaTeNbCTBa POACTBA OPraHM3MOB Pa3HbIX CMCTEMATMUYeCKUX rpynn;

yMeHVe pellaTb 6GMONOrMYeckme 3afadul, BbISBAATb MPUYMHHO-CNEACTBEHHbIE CBA3NM  MeXAy
nccnegyemMmbiMn 6MONOTMYECKUMI NpoLeccaMy U SIBNEHUSIMKM, [ienaTb BbIBOAbI M MPOTrHO3bl HA OCHOBAaHWM
Nosly4YeHHbIX Pe3ynbTaTos.;

yMeHWe BbINONHATbL NabopaTopHble W NpakTuyeckue paboTbl, cobnpaTb npasuna npu paboTe C
y4ebHbIM 1 NabopaTopHbIM 060pYA0BaHNEM;

yMeHVe BblBUTaTb TMNOTE3bl, NPOBEPATb UX 3KCMePMMEHTaNbHbIMUW cpeAcTBaMU, HOPMYNMpys Lenb
nccnefoBaHns, aHaM3NPOBaTh NOJMTyYeHHbIe pe3ybTaTbl U AeNnaTb BbIBOAbI;

YMeHMWe y4yacTBOBaTb B yuebGHO-UcCCNefoBaTeNbCKOW paboTe Mo GMONOTMKU, 3KOMOTUU U MeAULUHE,
NMPOBOAMMOI Ha 6a3e LWKOMbHbIX HayUYHbIX 06LLECTB, M NYGANYHO NPEACTaBNATb NOMYYEHHbIE Pe3ynbTaThbl Ha
YUYEHUYECKMX KOH(epeHLusaX;



yMeHVe OLeHMBaTb 3TMYECKMe acnekTbl COBPEMEHHbIX MCCneaoBaHWii B o6nactu 6uonoruv wu
MeAMLUHbI (KNOHMPOBaHMe, NCKYCCTBEHHOE OM0A0TBOPEHME, HarpaBeHHOe N3MEHEHMe reHoMa 1 co3aaHue
TPaHCreHHbIX OpraH1M3moB);

YMEHME OCYLLECTBNATL OCO3HaHHbLIV BbIOOP OyAyLlei npogecCOHanbHOl LeATeNbHOCTM B 061acTu
6uonorumn, meanunHbl, 6MOTEXHONOTNN, BETEPUHAPUKN, CENbCKOI0O X035AACTBA, NULLEBOM MPOMbILLNIEHHOCTH,
yrny6nsTb No3HaBaTe/bHbI UHTEPEC, HanpaB/eHHbI Ha 0CO3HaHHbIV BbIGOP COOTBETCTBYHOLWEN Npoteccum
M NPOAO/MKEHMNE 6GMONOrMYECKOro 06pa3oBaHUs B OpraHM3aumnsax cpefHero npodeccMoHanbHoOro 1 BbICLLEro
o6paszoBaHus.

MpeaMeTHble pe3ynbTaTbl 0CBOeHUs y4yebHOro npeamera «Buonormsa» B 1l Knacce JO/HKHbI
oTpaXkarb:

C(hOPMUPOBAHHOCTb 3HAHWI O MeCcTe W poAuM OWONOrMM B CUCTEME EeCTECTBEHHbIX HayK, B
(hopMUpOBaHUN COBPEMEHHOWN ECTECTBEHHO-HAYYHOW KapTUHbl MWpa, B MO3HAHWUW 3aKOHOB NPUPOAbI W
PeWweHnn 3IKONOTUYECKUX npobsemM 4YenoBeyecTBa, a TakKXe B peleHUn BOMPOCOB paLMOHasbHOro
npMpoLOoNoNbL30BaHNA, 1 B POPMMUPOBAHUN LLEeHHOCTHOTO OTHOLUIEHWA K npupoge, o6LecTBy, YeroBeKy, O
BKNafe POCCUNCKMX U 3apyBeXHbIX YUYEHbIX-OM010T0B B pasBuTue 61MoNoruu;

yMeHVe BnafeTb CUCTEMON 6MONOrMYECKUX 3HAHWUI, KOTOpas BK/KOYAET Onpefe/ieHns U NOHUMaHue
CYWHOCTM OCHOBOMOMarawwWwmx 6UONOrMYecKUX TEPMUHOB W MNOHATUIA (BMA, 3KOcucTeMa, Ouocgepa),
6uonorunyeckne Teopuun (3BoNOLMOHHAA Teopus Y. JapBuHa, CUHTETUYECKasa Teopus 3BONIOLUN), YUueHUs (A.
H. CeBepuyoBa - 0 nyTaX W HanpaeneHuax asonwouun, B.W. BepHagckoro - o 6uoctepe), 3aKoHbI
(reHeTnueckoro paBHoBecusi K. Xapan vn B. BaliHb6epra, 3apoabiiieBoro cxogctea K. M. bapa), npasuna
(MvHMMyMa  HO. Jlnbuxa, 3KOMOrMYeckom nupamubl 3Heprum), runotedbl (runotesa «mupa PHK»
Y. F'nnbepTta);

yMeHue BnafgeTb OCHOBHbIMW MeTOfaMW Hay4yHOro MNO3HaHMS, WCMONb3YEMbIMU B GMONOTMYECKUX
nccnefoBaHUAX >XMBbIX O0OBLEKTOB W 3KoCcMCTeM (onucaHue, u3MepeHue, HabnogeHUe, 3IKCMEPUMEHT),
cnocob6amu BbISIBNEHNS U OLLEHKIN aHTPOMOTEHHbIX M3MEHEHWUIA B NpMpose;

yMeHVe BbIeNsaTb CYLWECTBEHHbIE MNPWU3HAKW: BKMAOB, 6GMOreoLeHO30B, 3KOCMCTEM U Guocdepsl,
CTabUNM3MPYIOLWLEero, ABWXYLLETO W pa3pblBalOlLlero ecTeCTBEHHOro 0T6opa, anionaTpuyeckoro u
CUMMNATPUYECKOT0 BKUA006pA30BaHNSA, BAMSHUA ABWXKYLWMX CUN 3BOMIOLMM HA TeHOMOHA nonynayuu,
npUcnoco61eHHOCTM OPraHM3MOB K Cpefe 06MTaHUsA, YepeaoBaHUS HanpaBneHWI 3BOMOLUN, KPYTroBopoTa
BELL,ECTB M MOTOKA 3HEPrMM B 3KOCUCTEMAX;

YMEHNE YCTaHaBNMBaTb B3aMMOCBA3N MeXAYy npoueccamMin 3BONKOUNK, ABVWXYLWUMWU CUNaMun
aHTponoreHesa, KOMMNOHEHTaAMWN Pa3/INYHbIX 3KOCUCTEM U I'IpI/ICI'IOCO6}'IeHI/IFIMI/I K HUM OpPraHn3mMoB;

YMEHMe BbIABAATb OT/NYUTENbHbIE MPU3HAKN XKMUBbLIX CUCTEM, NPUCNOCOGMEHHOCTL BMAOB K Cpefe
00UTaHMsA, abUOTMYECKMX U OMOTUYECKUX KOMIMOHEHTOB 3KOCMUCTEM, B3aMMOCBSI3eil OpraHuU3mMoB B
CO06LeCTBAX, aHTPOMOreHHbIX N3MEHEHWUI B 3KOCMCTEMAX CBOEN MECTHOCTH;

yMeHVe UCNOoNb30BaTb COOTBETCTBYOLLME apryMeHTbI, 60N0TMUYECKY0 TEPMUHOIOTUIO 1 CUMBOJINKY
ANs AOKasaTeNbCTBA POACTBA OPraHW3MOB PasHbIX CMCTeMaTMUYecKUX rpynmn, B3aMMOCBS3W OpPraHU3MOB U
cpeAbl 06WMTaHUA, eAMHCTBA Ye/0BEYECKMX pac, HeoO6XOAMMOCTU COXpaHeHWs MHOroobpasus BWUAOB W
9KOCUCTEM KakK YCNOBUS COCYLLECTBOBAHNSA NPUPOAbLI U YeNl0BEYEeCTBa;

yMeHUMe pellaTb OWONOTMYECKMEe 3afayun, BbISBNATb MPUYUHHO-CNEACTBEHHbIE CBA3WM MEXAY
nccneayembiMu 6MONOTMYECKMMU NpPOLEeCcCaMi U SABNEHWUAMM, AenaTb BbIBOAbI M NMPOTrHO3bl HA OCHOBaHUU
MONyYeHHbIX Pe3yNbTaToB;



YMEHWe BbIMONHATL NabopaTopHble U npakTuyeckme paboTel, cobnogarte npasuna npu paborte c
y4yebHbIM 1 nabopaTopHbIM 060pYyAOBaHNEM;

yMeHVe BblBUTaTb TMNOTE3bl, NPOBEPATb UX 3KCMEePUMEHTaNbHbIMU CpeACTBaMU, (hOPMYNMpPYs Lenb
nccnenoBaHns, aHaIM3MPOBATh MNOMYYEHHbIe Pe3yNbTaThl U AeNaTh BbIBOAbI;

YMeHMe y4yacTBOBaTb B y4ebGHO-UCCNef0BaTENbCKOW paboTe Mo GMONOTMKU, 3KOMOTUU U MeAULUHE,
NMPOBOAMMOI Ha 6a3e LWKOMbHbIX HayUYHbIX 06LLECTB, M NYGANYHO NPEACTaBAATb NOMYYEHHbIE Pe3ynbTaThbl Ha
YUYEHUYECKUX KOH(EPEHLMSX;

YMEHME OLEHMBATb FMNOTE3bl U TEOPUMN O MPOUCXOXKAEHUN XN3HU, YeN0BeKA N YeNOBEYECKMX pac, O
NpUYnHax, NocneAcTBUSAX U Cnocobax NpeAoTBPaLLeHNS rN06anbHbIX N3MEHEHWIT B Bruochepe;

YMEHME OCYLLECTBAATbL OCO3HAaHHbIN BbIGOP 6yAyLLeit NpohecCUOHaNbHON AeATeNbHOCTM B 061aCTy
évonornu, 3KONOrMKM, NPMPOAONONL30BAHMA, MEAULUUHbLI, GUOTEXHONOTMK, MNCUXONOTUW, BETEpUHapUM,
Ce/IbCKOro X03AicTBa, MULLEBOIN MPOMBbILIIEHHOCTU, Yry6NATb NO3HABaTEe/IbHbIA UHTEpPEeC, HarnpaBNeHHbI
Ha O0CO3HaHHbLIN BbIGOP COOTBETCTBYHOLLE npodeccMn U NPOAOMKEHNE BMONOTMYECKOro obpasoBaHMs B
OpraHmnsaumsax cpefHero NpoeccroHanbHOro M BbICLLIEr0 06pa3oBaHus.



