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MOSICHUTEJBHASA 3AIIUNCKA

[Mporpamma no y4vebHoMy npeamety “Buonorns” (ganee - 6uonorna) Ha ypoBHe CpefHero o6Llero o6pasoBaHuA
paspaboTaHa Ha ocHoBe defepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 o6pa3oBaHMM B Poccuiickoin degepaimms,
®rocC COO, KoHuenuun npenogasaHns y4eobHOro npeameta «bronorns» n 0CHOBHbIX MOMOXeHUN (eepaibHON paboyei
nporpaMmmMbl BOCNUTaHUS.

YuebHbIi npeameT «buonornsa» yrny6néHHoro ypoBHst nsydeHns (10-11 knaccbl) SBNSETCA OAHUM U3 KOMMOHEHTOB
NpeAMeTHON 061acT «ECTECTBEHHO-Hay4Hble NpeameTbl». CornacHo nonoxeHusm ®roC COO npogubHble y4ebHble
npeameTbl, U3yyaemble Ha Yrny6/EHHOM YPOBHE, ABNAKOTCA CMOCO60M AnddepeHUMaLMN 00yYeHNS Ha YPOBHe CpefHEero
06LLero obpasoBaHNA M MNpu3BaHbl 06ECNeYnTb NPEEMCTBEHHOCTb MEXY OCHOBHbLIM OOLUUM, CPeAHUM OOLLIMM, CpefHUM
NPO(ecCMOHa/IbHbIM 1 BbICLLUMM 00pa3oBaHVeM. B TO >Xe BpeMs Kax[blh M3 3TUX YYeOHbIX MpeaMeTOB [AOSKeH OblTb
OPUEHTMPOBAH Ha MPUOPUTETHOE peLleHne 06pa3oBaTefibHbIX, BOCMUTATE/IbHLIX WM pas3BMBalOLLMX 3afady, CBA3AHHBLIX C
npoopneHTaumen obyyaroLmxcs U CTUMYIMPOBaHWEM MHTepeca K KOHKPETHOW 06/71aCT Hay4YHOr0 3HaHWSA, CBA3AHHOMO C
6ronoruein, MeauLMHOM, SKONOrMeEN, NMCUXONOrER, COPTOM UM BOEHHLIM A€/TOM.

[Mporpamma no yyebHomy npeameTy "bronorns” 0aéTt NnpeacTaBfeHme 0 Lenn 1 3afadax u3ydeHns yuebHoro npeamera
«buvonorns» Ha yrnybnéHHoOM YpoBHe, onpeaenseT o06s3aTenibHoe (MHBapMAHTHOE) MPeAMETHOE COAepXXaHue, ero
CTPYKTYpUpOBaHWe No pasgenam U Temam, pacrnpefeneHne no KriaccaM, PeKOMEHAYeT Mnoc/iefoBaTe/IbHOCTh M3YyUYeHUs
yyebHOro MaTepumana ¢ YH4ETOM MeXNPeAMETHbIX U BHYTPUNPEAMETHbIX CBA3ei, NOrMKM y4ebHOro npotecca, BO3PacTHbIX
0Cc0obGeHHOCTeN obyyvatoLmxca. B nporpamme no 61onoruv peannsosaH NPUHLMN NPEeMCTBEHHOCTU C M3Yy4YeHUEM G1O0I0rMK
Ha YpPOBHe OCHOBHOro o06Llero ob6pasoBaHus, Gnarofaps 4Yemy MPOCMAaTPMBAETCA HarpaB/iEeHHOCTb Ha Mnocnegyrollee
pasBuTME OMONOrMYECKUX 3HAHWIA, OPWEHTUPOBAHHBLIX Ha (OpPMUPOBaHME €eCTECTBEHHO-HAy4YHOro MMPOBO33PEHNS,
3KO/MIOrMYECKOro MbIW/IeHNs, NpefCcTaB/eHWin O 340pOBOM 00pa3e >XM3HM, Ha BOCMUTaHME GEpPeXXHOro OTHOLLEHUS K
OKpyXKatoLen npupoaHoin cpefe. B nporpamme no 6MoM0rMM Takke MOKasaHbl BO3MOXHOCTM Y4yebBHOro npeamMeTa
«bronorua» B peanmsauun tpe6osaHnii ®rOC COO K niaHMpyembiM JIMYHOCTHLIM, MeTanpeiMeTHbIM U NPeaMETHbIM
pe3ynbTaTaMm 00y4eHUst U B (hOPMUPOBaAHMM OCHOBHbLIX BMAOB Y4eOHO-NO3HaBaTE/IbHON [AeATeNIbHOCTM 06YyYatoLmMXCa Mo
OCBOEHWIO Cofiep>KaHns 61Monornyeckoro 0bpasoBaHns Ha ypoBHe CpefHero ooLero o6pasoBaHus.



YuebHbIv npeameT «brosorus» Ha YpoBHE CpefHero obLLero 06pasoBaHus 3aBepLuaeT 61onormyeckoe 0bpasoBaHue B
LLIKOJIe ¥ OPUEHTUPOBaH Ha pacLuMpeHne 1 yrinybneHne 3HaHWin 06y4YatoLLMXCA 0 XKMBOI NPUPOLE, OCHOBaxX MOJIEKY/IIPHON 1
KNIETOUYHOW 61onorum, aMo6pronorum n 6Monornm pasBuTUSA, reHeTUKK, Cenekumm, BUOTEXHONOIMM, 3BOSTIOLNOHHOIO YUYeHNs
1 3KONOT UMK,

N3yyeHune yuyebHOro npeameta «bnonorus» Ha yrny61eHHOM ypoBHe OPUEHTMPOBAHO Ha NOArOTOBKY 06yYatoLLMXCs K
nocneaytoLwemMy noayvyeHUo GMoNorMyeckoro 06pasoBaHUA B By3axX W OpraHuM3auusax CpeaHero npogeccroHaIbHOro
o6paszoBaHMsi. OCHOBY €ro cofepXaHus COCTaB/seT cucTeMa OMOMOTMYECKUX 3HAHWA, MOMYYEHHbIX MpPU U3YYeHUK
00y4aroLMMNCs COOTBETCTBYIOLLIMX CUCTEMATUYECKMX pa3fdenioB 6MONornMmM Ha ypoBHe OCHOBHOroO 06uiero obpasoBaHus, B
10-11 knaccax 3TW 3HaHWA NONy4YaloT pa3BuUTMe. Tak, paclUMpeHbl U Yray6neHbl 6MOMOrMYECKNe 3HAHUA O PacTeHUsIX,
XXMBOTHbIX, Fpmbax, GakTepusx, OpraHu3ame 4enoBeKa, OOLLMX 3aKOHOMEPHOCTAX >KWU3HW, AOMNOMHWUTENbHO BK/IHOYEHbI
buonornyeckne cBefieHNs MPUKIALAHOTO W MOMCKOBOIrO XapakTepa, KOTOpble MOXHO MCMO/b30BaTb KaK OPUEHTUPbLI AJ1S
nocnegytowiero Bblbopa npoeccun. Bo3MoXKHa Takxe WHTerpauus OMoNorMYecKUX 3HaHWIM C COOTBETCTBYHOLLMMM
3HaHWAMM, MOSTYYEHHBIMU 00YYaOLLMMUCA NPU N3YYEHUN (DU3NKK, XMMUK, Teorpadumn 1 maTeMaThKK.

CTpyKTypa nporpammbl No y4yebHOMY npeamMeTy "Buonorus” oTpakaeT CUCTEMHO-YPOBHEBbLIA W 3BOMHOLMOHHbIIA
NoAxoAbl K N3yyeHuto 6nonormn. CornacHo MM, U3yyatoTcsi CBOMCTBA M 3aKOHOMEPHOCTM, XapaKTePHbIE A5 XXMBbIX CUCTEM
Pa3HOro YpPOBHS OpraHm3auuu, 3BOMOLMU OPraHMYecKoro mmpa Ha 3emse, COXpaHeHWs BMOMOrMYecKoro pasHoobpasus
nnaHeTbl. Tak, B 10 Kiacce M3y4aroTCA OCHOBbI MOJSIEKYNIAPHOM W KNETOYHOM 6Knonorumn, amopronorm n 6monorum
PasBUTUSA, FTEHETUKN U CENEKLMN, BUOTEXHONOTUN 1 CUHTETUYECKO BMONOrMK, aKTyaIM3MPYHOTCS 3HaHNS 00yYaroLLMXCs No
60TaHuKe, 30010rMK, aHaTOMUK, M3nMonorMm Yenoseka. B 11 Knacce M3y4atoTCA 3BOMOLIMOHHOE YUYEHWE, OCHOBbI 3KOIOM K
N y4eHue o buochepe.

YuebHbllii npeaMeT «buonorus» npussaH 06ecnevnTb 0CBOEHME 06yYatoLLMMUCS BUONOrNYECKUX TEOPUIA U 3aKOHOB,
naen, NPUHLUUNOB M NpaBu, NeXallMx B OCHOBE COBPEMEHHOM eCTECTBEHHO-HaYy4YHOW KapTuHbI MM1pa, 3HaHWIA O CTPOEHUN,
MHOroo6pasnn M OCOBEHHOCTAX K/ETKW, OpraHvMaMa, nonynsumu, OMoLeH03a, 3KOCUCTEMbI, O BbIAAMOLIMXCA Hay4HbIX
AOCTVKEHUSX, COBPEMEHHbIX NUCCMEA0BaHNAX B O1MONOTMN, NPUKNAAHbIX acnekTax 6Monormyecknx 3HaHui. [ns passutusa u
NoAAePXKaHNA MHTepeca Oby4atoLMXca K 6MoNorMm Hapagy Co 3HauuTeNlbHbIM 06bEMOM TEOPeTMYECKOro martepuana B
COAEpPXXaHnW nporpaMMbl Mo 61MonorMm NpeaycMOTPEHO 3HAKOMCTBO C UCTOPUEN CTaHOB/IEHWUA W Pa3BUTUS TOM UM NUHOWA



obnactu 6uonorMK, BKIAAOM OTEYECTBEHHbLIX U 3apyO6eXHbIX YYEHbIX B pelleHMe BadKHEMLMX OMONOrnyYecKux u
9KO/I0rNYecKmx npobnem.

Llenb n3yyeHus yyebHoro npegmeTa «buonorusa» Ha yrny61eHHOM YpOBHe — OBflafieHMe 00y4atoWnUMNCs 3HaHUAMU O
CTPYKTYPHO-(PYHKLMOHA/IBHON OpraHmn3aunmy XmBbIX CUCTEM Pa3HOro paHra U npuobpeTeHne YMEHWA UCMo/b30BaTh 3TU
3HaHWA B (hOPMMPOBaHUM UHTepeca K OnpeaenéHHON 061acTu NPodecCnoHanbHON AeATeNbHOCTU, CBA3aHHOW C 610/0rnen,
MK K BbIGOPY y4ebHOro 3aBefeHNs A1 NPoLo/IKeHNS 61ON0rMyYecKoro 06pasoBaHums.

[oCTKeHNe Lenn nsyyeHns yyebHOro npeameta «buonorusa» Ha yriy618HHOM ypoBHE 00eCrneyvmBaeTCa peLleHnem
crefiytoLmx 3aiau:

OCBOEHMe 00y4aroLMMNCA CUCTEMbI BMONOINYECKMX 3HAHMIA: 06 OCHOBHbLIX GMONOrMYECKUX TEOPUAX, KOHLENUUAX,
rmnoTesax, 3aKoHax, 3aKOHOMEPHOCTAX U NpaBuiax, COCTaBAIOLMNX COBPEMEHHYIO eCTECTBEHHO-HAYUYHYHO KapTUHY MUPa; O
CTPOEHNN, MHOroobpasnM U 0COBEHHOCTSAX OMOMNOrMYecKUX cUCTeM (KNeTKa, OpraHusM, nonynauus, v, GMoreoLeHos,
6rocdepa); 0 BblAAIOLLMXCS OTKPbITUAX U COBPEMEHHbIX UCCNef0BaHUSAX B 61UOI0rnuK;

O3HaKOMJIeHVMe OOyyvaloWwmMxcs C MeTofaMu  MO3HaHUA  >KMBOW  NPUPOAbI:  UCCNeAoBaTeNbCKUMKM  MeTodamu
OM0/IOTMYECKMX HayK (MONEKYNAPHOW U KNETOYHOW BMOoNornm, sM6prosiorun n 61Monornum pasBuUTUS, rEHETUKK U CeNnekuun,
OMOTEXHONOMMM N CUHTETUYECKOW OMONOrnM, NaseOHTONOMNN, 3KO/IOTUK); METOAaMU CaMOCTOATE/IbHOrO MPOoBeAeHNs
6M0NI0rMYECKMX UCCNea0BaHN B nabopaTopun 1 B npupoae (HabnoaeHne, N3MepeHune, 3KCNepuMEHT, MOAETMPOBaHNE);

OBNafieHVe 06y4vatoLLMMUCS YMEHUSMWN: CAMOCTOATE/IbHO HaxOAWTb, aHaIM3MpPoBaTb U UCNO/b30BaTh BUOMOrMYECKYHO
MHOPMaLMIO; MO0/b30BaTbCA OMOMNOrMYECKOW TEPMUHOMOIMEN M CMMBOJSIMKON; yCTaHaBMBaTb CBA3b MeXAY pa3BUTUEM
61oIorMn N coumanbHO-3KOHOMUYECKUMI 1 3KOSTIOTMYECKMM NPoG/ieMaMy YesloBeYeCTBa; OLeHMBaTb MOC/eACTBMS CBOEN
[EeATeNbHOCTN MO OTHOLLUEHUIO K OKpY)KatoLLe NpupoaHoOn cpege, COBCTBEHHOMY 3[0POBbLIO U 3[40POBbLIO OKPYXKatoLL X
ntofiein; 060CHOBLIBATL U CO6/IOAATL Mepbl MPOGUIAKTUKIN MHDEKLMNOHHBLIX 3a60/1eBaHWiA, NMpaBWia NoBeLeHNs B Npupoae v
obecneyeHns 6e30MacHOCTM COBCTBEHHOMN XMU3HEAEATENbHOCTA B YPe3BblYaHbIX CUTyaUUsaX MPUPOAHOIO U TEXHOTMEHHOrOo
XapaKTepa; XapaKTepn3oBaTb COBPEMEHHbIE HaYUHbIE OTKPLITUA B 061acTV 61OOrnu;

pasBUTUE Y 00YYatOLNXCA UHTENNEKTYa/IbHbIX M TBOPYECKMX CNOCOBHOCTEN B MPOLEecce 3HaKOMCTBA C BblAatoLWMMUCA
OTKPbITUSMU U COBPEMEHHBLIMW  UCCNEAOBaHUAMM B GMONOrMK, pelaeMbIMU €0 NpobreMamu, MeTOAO0OorMel



OMO0/IOTMYECKOro MCCef0BaHNA, MPOBEAEHNS 3KCMEePUMEHTa/IbHbIX WCCNef0BaHW, pelleHns OMonornyeckmx 3agad,
MOAeIMPOoBaHNA 61UONOrMYecKnX 06EKTOB 1 MPOLIECCOB;

BOCMUTaHME Yy 00y4atomMXCcs LeHHOCTHOrO OTHOLUEHMS K XKMBOW MPUPOAE B LE/IOM U K OTAeNbHbIM eé 00beKTaM U
ABNEHNAM; (DOPMUPOBAHME 3KOIOTMYECKON, TFeHeTMYeCKO rpamMoTHOCTW, OOLLe Ky/lbTypbl MOBEAEHUA B MPUPOJE;
MHTErpaunm eCTeCTBEHHO-HayYHbIX 3HAHWI;

NpuobpeTeHne 06yYatoLLMMUCA KOMMETEHTHOCTU B pauMOHa/IbHOM MNPUPOAONO/b30BaHUN  (COGNIOAEHME MpaBusI
NMOBeAeHNA B MpuUpoAe, OXpaHbl BWAOB, 3KOCUCTEM, OMOCHepbl), COXpPaHEHUM COOCTBEHHOro 340pPOBbsS W 3[0POBbLS
OKpy>KaroLmx nofein (cobnogeHns mep NpopunakTUKL 3aboneBaHnii, obecneyeHne 6e30MacHOCTM XN3HeAeATENbHOCTU B
4ype3BblYaNHbIX CUTYaLMAX NPUPOLAHOro N TEXHOMEHHOrO XapakTepa) Ha OCHOBE MCMO/b30BaHNA BUONOrMYECKMX 3HAHWIA U
YMeHWI B NOBCEAHEBHOW XXN3HU;

co3fjaHne YCMoBUA A/19 OCO3HaHHOrO BblGOpa OO0yYaroWMMNCA WHAMBUAYaIbHON 06pa3oBaTe/lbHON TpaeKTopuu,
CMOCO6CTBYIOLLE nocnefytowemMy MnpogecCMoHasIbHOMY CamMOONpeaeneHnto, B COOTBETCTBUMM C  WMHAMBUAYa/bHbIMU
NHTEepecamu 1 NOTPeGHOCTAMN PermoHa.

OO6LLiee YMCo YacoB, OTBELEHHbIX Ha M3y4yeHue GUOIornK Ha yrny6n1eHHOM YpOBHE CpeAHero obLiero obpasoBaHus,
coctaenseT 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Hefeno).

OT60p opraHM3aLMoHHbIX (hOpM, METOAOB U CPeACTB 00yYeHNs 6UONOTMN OCYLLECTBISETCA C YYETOM Cneuudukm ero
CoAepXaHus W HanpaeNeHHOCTW Ha MPOAO/HKEHMe OMO/IOrMYecKoro 06pasoBaHUs B OpraHu3aumax CpefHero
MPOECCUOHAIBHOTO U BbICLLEr0 06pa30BaHus.

Ob6s3aTe/bHbIM YC/I0BUEM NPU 06YYeHU GU1ONorMn Ha yrinyonéHHOM YpoBHE SBNSETCA NPOBeAeHMe 1abopaTopHbIX U
NpakTUYecKmMx paboT. Takke y4vacTve OOYyYatOLLMXCA B BbIMOSIHEHUWM MPOEKTHbLIX N Yy4eOHO-UCCefoBaTeNbCKMX paborT,
TemaTvKa KOTOPbIX OMpefenseTcs y4YMTeseM Ha OCHOBE WMEKLMXCA MaTepuasibHO-TEXHUYECKUX PECcYpCOB U MECTHbIX
MPUPOAHBIX YCIOBUIA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 BUOJIOT'UN HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®IrOC COO ycTtaHaBnMBaeT TpeboBaHWA K pe3y/ibTaTaMm OCBOEHUSI 00y4YatoWUMMUCA NporpamMmm cpefHero o6Lero
06pa3oBaHuA: IMYHOCTHbIE, MeTanpeaMeTHbIE U NPeAMETHbIE.

B CTpyKType NMMYHOCTHbIX Pe3y/ibTaToB OCBOEHWUSA MPOrpaMMbl Mo 6MOI0rMN BblAeNeHb! CreaytoLLme CoOCTaBNALLLME:
OCO3HaHMe 06ydYaloLMMUCH  POCCUMACKOW  FPadKAaHCKOW  WMAEHTUYHOCTM — TOTOBHOCTM K CaMOpasBUTUIO,
CaMOCTOATENIbBHOCTN U CaMOOI'Ipe,CLeerHVII'O, Hajludue momusauuu K o6yquV|+0 6|/|OI'|O|'I/II/|, yenenanpaeilerHoe passumue
BHYTPEHHUX YOEXAEHWA JIMYHOCTM HA OCHOBE K/IHOYEBbIX LEHHOCTEM M WUCTOPUYECKUX Tpaguumii  pasBUTUS
OMO/IOTMYECKOr0 3HAaHWA, 2omoenocmb u cnocobHocmb 00YYalOWMXCA PYKOBOACTBOBATLCA B CBOEW [esATe/IbHOCTU
LIEHHOCTHO-CMbIC/IOBbIMW YCTAHOBKaMM, NPUCYLLUMKN CUCTEME OMONOIMYECKOro 00pa30BaHUs, Haluuue NpasoCco3HAHUS
3KONOrMYECKON KYNbTYPbl, cnocobrocmu cmasums LN U CTPOUTb XKU3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl 0CBOEHUSA NPOrpaMmbl Mo 6MONOrMK AOCTUIalOTCA B €4UHCTBE Y4eOHO 1 BOCNUTATE/TbHOM
[eATeNbHOCT B COOTBETCTBUM C TPAAMLMOHHBLIMUA POCCUACKUMW COLMOKYNbTYPHBIMU, WUCTOPUYECKUMW N [AYXOBHO-
HPaBCTBEHHbLIMU LEHHOCTAMU, NPUHATLIMX B 00LLECTBE NpaBuiaMi U HopMaMun NMOBEAEHMS U COCOOCTBYIOT npoueccam
CaMOro3HaHWs, CaMOBOCNUTaHNA U CamMOPa3BUTUA, Pa3BUTUSA BHYTPEHHEN NO3ULUN IMYHOCTU, NaTPUOTMU3MA W YBaXKEHUS
K 3aKOHY M NpaBOMoOpsAKY, YenoBeKy Tpyfa v CTapLleMy MOKOMEeHUIO, B3aMHOMO YBaXXEHUS, OEPeXXHOr0 OTHOLUEHUS K
Ky/IbTYPHOMY Hacneamio 1 TpagnumsM MHOroHaLMoHabHOro Hapoga Poccuiickoin defepaumun, NPpUPoAe N OKPYXKatoLLEen
cpeae.

JINUHOCTHbIE pe3ynbTaTbl 0CBOEHMSI yUeOHOro npeameTa «br1onorns» Jo/mKHbI 0TPaXKaTb FOTOBHOCTb M CMOCOOHOCTb
06yyvatoLLMXCa PYKOBOACTBOBATbCA COPMMPOBAHHOW BHYTPEHHEW MO3MUMEN NIMYHOCTM, CUCTEMOM LIEHHOCTHBbIX
OpVEHTaLMA, MO3UTMBHLIX BHYTPEHHUX YOEXAEHWA, COOTBETCTBYIOWMX TPaAULMOHHLIM LIEHHOCTAM POCCUIACKOrO
06LLIEeCTBa, pacLUMPEHNe XM3HEHHOro OMbiTa M ONbITa AesTeNIbHOCTM B MPOLIECCe peasim3aunmnm OCHOBHbLIX HanpaB/eHui
BOCNUTATENbHON [AesATeNIbHOCTU, B TOM YKC/E B YacTu:

1) rpaIaHCKOro BOCIIMTAHUS:



CPOPMMPOBAHHOCTb MPadXKAAHCKOW NO3uumMmM 00y4aroLLEerocs Kak akTMBHOIO M OTBETCTBEHHOMO Y/ieHa POCCUIACKOro
00L1ecTBa;

0CO3HaHWe CBOMX KOHCTUTYLMOHHBIX NMPaB M 0653aHHOCTEN, YBaXKeHWE 3aKOHa M NPaBONoOpAAKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW [AeATENIbHOCTU MPU CO3L4aHUM Y4YeOHbIX MPOEKTOB, PELLUEHUU YYEOHbIX K
Mo3HaBaTe/bHbIX 3a7ay, BbIMOHEHNM BMONOrMYECKMX IKCNEPUMEHTOB,;

CMOCOGHOCTL ONpesensTb COOCTBEHHYHO MNO3NLMIO MO OTHOLLEHWIO K SB/IEHUAAM COBPEMEHHOMN YKXN3HWN U OOBACHATL €é;

YMEHMe Yy4uTbIBaTb B CBOMX AECTBUAX HEOOXOAUMOCTb KOHCTPYKTMBHOIO B3aMMOLEWNCTBUA MOLEN C pasHbIMU
y6eXXaeHNAMN, KYNbTYPHbIMU LLEHHOCTAMM U COLMabHbIM MOSIOXEHNEM;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLECCE COBMECTHOrO BbIMOMHEHUA Y4YeOHbIX, MO3HaBaTE/IbHbIX U
nccneaoBaTeNnbCKNX 3afad, YBaXKMTENbHOr0 OTHOLLEHWS K MHEHWUIO OMMOHEHTOB MPW 06GCYX/AEHUM CMOPHbLIX BOMPOCOB
OMONOrNYeCKOro cofepXxaHus;

FOTOBHOCTb K N'YMaHWUTapHOW W BOMIOHTEPCKOW AeATeIbHOCTY;

2) MATPHOTHYECCKOI'0O BOCIIMTAHUS

CPOPMMPOBAHHOCTb POCCUIACKONW FPaXKAaHCKON MAEHTUYHOCTW, NaTPUOTU3MA, YBAXKEHNA K CBOEMY HapoAy, YyBCTBa
OTBETCTBEHHOCTM nepea PoanHOI, ropaocTu 3a CBOM Kpail, CBOK POAMHY, CBOI S3bIK U KYNbTYPY, NPOLLOE U HACTOALLEE
MHOrOHaLMOHaNbHOro Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHME K MPUPOAHOMY Hacneguio M naMsTHUKaM NPUPOAbl, AOCTUMXeHMsM Poccun B Hayke,
NCKYCCTBE, CNOPTE, TEXHONOIUAX, TPYAE;

CMOCOGHOCTb OLEHMBATbL BKMa[ POCCUIACKUX YYEHbIX B CTAHOBMEHWE W pa3BUTME GUOMOTUM, NOHUMAHUS 3HAYEHNS
6M0oN0rnM B NO3HaHMN 3aKOHOB NPUPOLbI, B XXU3HW YeNIOBEKA 1 COBPEMEHHOIO 00OLLECTBA,;

naenHas yoexxaéHHOCTb, TOTOBHOCTb K C/TYXXEHMIO 1 3awmTe OTevecTBa, OTBETCTBEHHOCTL 3a €ro CyAboy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHWe AyXOBHbIX LIEHHOCTE POCCMIACKOr0 Hapoaa;

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUUYECKOrO MOBEAEHNS;

CMOCOOHOCTb  OLEHMBATb CUTYaUM0 W MPUHUMATb OCO3HAHHblE pPELUeHMs, OPUEHTMPYSCb Ha MOpasibHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTY;

OCO3HaHMe NINYHOIO BK/aAa B MOCTPOEHME YCTOMUMBOIO OyAYyLLEro;



OTBETCTBEHHOE OTHOLLEHWE K CBOVM POAUTENAM, CO34aHWMI0 CEMbW Ha OCHOBE OCO3HAHHOMO MPUHATUA LeHHOCTEN
CEMENHON XXN3HW B COOTBETCTBMU C TPaAMLUMAMM HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

3CTETMYECKOE OTHOLLEHME K MUPY, BKIOYas 3CTETUKY ObiTa, HAYYHOr0 Y TEXHUYECKOro TBOPYECTBa, CropTa, Tpyaa,
06LLIECTBEHHBIX OTHOLLEHWIA;

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

FOTOBHOCTb K CaMOBbIP&XXEHMIO B pasHbIX BMAAX WCKYCCTBa, CTPeMJIEHWEe MpPOsB/ATb KayecTBa TBOPYECKOM
NINYHOCTY;

5) (l)l/l3l/l‘leCKOI‘0 BOCIIUTAaHUA, (l)OpMPIpOBaHI/ISI KYJBbTYPHBI 3I0POBbHA U SMOIIUOHAJIBHOTO 6JIaI‘OIIOJIy‘II/lﬂ:

MOHMMaHMe W peanm3auus 340POBOr0 M 6e3onacHOro obpasa >KM3HM (340pOBOE MUTaHWe, CcobNoAeHMe
FMrMeHNYecKmX Mnpasun 1 HOpPM, cbalaHCMPOBaHHbLIM PEXNM 3aHATUIA U OTAbIXa, PerynsapHas (usnyeckas akTMBHOCTD),
OepeXXHOro, OTBETCTBEHHOIO M KOMMNETEHTHOIO OTHOLLUEHMSI K COBCTBEHHOMY (DM3MYECKOMY U NMCUXMYECKOMY 3[40P0BbIO;

MOHMMaHMe LEHHOCTM NpaBun WHAVBUAYabHOIO M KO/INIEKTMBHOrO 06e30MacHOro noBefeHus B CUTyauusx,
YrpOoXatoLLMX 340P0BbIO U XXN3HW NIOLEN;

0CO3HaHWe NOCNeACTBUIA 1 HEMPUATUA BPeLHbIX NPUBbIYeK (YNOTpebneHns ankorons, HapKOTUKOB, KYPeHUS);

6) Tpy10BOIr0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLEHHOCTW MacTepCcTBa, TPYL0Nt00me;

FOTOBHOCTb K aKTMBHON [OeATeNIbHOCTM TEeXHONOrMMYecKon W  coumasibHOW Hanpae/ieHHOCTW, CMOCOBHOCTb
NHULMNPOBATb, NJ1aHMPOBAaTb M CaMOCTOSATE/IbHO BbIMOMHATL TaKyto AeATeNbHOCTb;

NHTEPEC K pa3/IMyHbIM cthepam NpoteccnoHabHOM AeATeNbHOCTU, YMEHNE COBEpLUIATb 0CO3HAHHbI BbIOOP OyAayLLEN
npogeccmm 1 peann3oBbiBaTb COOGCTBEHHbIE XKN3HEHHbIE MNaHbI;

FOTOBHOCTb M CMOCOBHOCTb K 06pa30BaHNio 1 caMoobpa3oBaHMIO Ha MPOTSXEHUN BCE XKU3HN;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUS:

3KO/IOMMYECKM LieN1iecoobpa3Hoe OTHOLLEHME K NPUPOAE KaK MCTOYHUKY XM3HW Ha 3eM/ie, OCHOBE €€ CYLLLeCTBOBaHWS;

MOBbILLIEHNE YPOBHSI 3KOJIOMMYECKOM Ky/bTypbl: NPUOBPETEHME OMbiTa MaHWPOBAHWUSA MOCTYMNKOB U OLEHKM WX
BO3MOXXHbIX NOCNEACTBUI AN19 OKPYXKatoLeit cpeabl;

0CO3HaHWe rnobasibHOro Xapakrepa 3K0N0rMYecKnX Npo6sem 1 NyTein UX peLLeHuns;



CMOCOBHOCTL MCMNO/b30BaTh MpUobpeTaeMble NP U3yYeHUM BMOMOTUM 3HAHWA M YMEHWUS MPU PeLLeHnn npobnem,
CBA3aHHbIX C payvOoHa/ibHbIM MPUPOAONO/b30BaHNEM (COBNOAeHVE NpaBu/I NOBEAEHUA B NPUPOLE, Hamnpas/eHHbIX Ha
COXpaHeHMe paBHOBECKSA B 3KOCUCTEMAX, OXPaHy BMUA0B, 3KOCUCTeM, buocthepbl);

aKTUBHOE HenpuaTve [AelCTBUIA, MPUHOCALLMX BPed OKPY)Xalollend NPUPOAHOIN cpefe, YMeHMe MpPOrHo3npoBaTthb
He61aronpuATHbIE 3KONOrMYECKUe NOCeACTBUA NPeANPUHNMaEMbIX 4eNCTBUA U NpefoTBpaLLaTh 1x;

Ha/IM4mne PasBUTOrO 3KOJIOTMYECKOTO MbILLIEHMS, 3KOMIOMMYECKOW Ky bTYpbl, OMblTa 4eATe/IbHOCTU 3KO/I0MMYeCKOM
Hanpas/IeHHOCTW, YMeHUsi PYKOBOACTBOBATbCA VMW B MO3HaBaTe/IbHOM, KOMMYHWKATUBHOM W COLMa/IbHOW MPaKTUKe,
FOTOBHOCTW K Y4aCTUIO B MPaKTUYECKON AeATeNIbHOCTI 3KOIOrMYeCKO HarnpaB/ieHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

chopMMPOBaHHOCTb MMPOBO33PEHNS, COOTBETCTBYHOLLLErO COBPEMEHHOMY YPOBHIO PasBUTUSA HAYKMN N 0OLLECTBEHHOW
MPaKTMKK, OCHOBAHHOTO Ha Auanore KynbTyp, COCOOCTBYIOLLErN0 0CO3HaHMIO CBOEro MecTa B MOJIMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBAHME A3bIKOBOM W UMTATENbCKOM Ky/bTypbl Kak CpeAcTBa B3aMMOAEWCTBUA MeXAy NoabMu ©
MO3HAHNA MUPa;

MOHMMaHMe cneunuKn BMONOrnN Kak HayKWn, OCO3HaHuUsA eé ponn B (DOPMMPOBAHUM PaLMOHAaTIbHOMO Hay4HOro
MbILL/IEHNS, CO34aHUM LeNIOCTHOrO MNPeACTaB/leHNs 00 OKPYXKaloLeM MUpe Kak O eAUHCTBE MPUpoAbl, 4YenoBeka W
06LLeCcTBa, B MO3HAHUN NPUPOAHbIX 3aKOHOMEPHOCTEN U peLleHr NpobsiemM CoxXpaHeHUst MPUPOAHOro paBHOBECWS;

YyO6eXXAEHHOCTL B 3HAUYMMOCTM GUOMOTNN AN1S COBPEMEHHOW LMBUAMU3ALMN: 06ecrevyeHnss HOBOrO YPOBHS Pa3BUTUS
MeAUUMHBI, CO3JaHMe MePCrneKTUBHbIX OGUOTEXHONIOMNNA, CMOCOGHBLIX pelaTb PecypcHble MPo6/eMbl  Pa3BUTUA
4e/10BEYECTBa, NOMCKa NYTeN BbIXoAa U3 rnobasibHbIX 3KOOrMYeCKUX Npobnem 1 obecrieyeHms nepexopa K yCTonunmsomy
Pa3BUTUIO, PaLMOHa/IbHOMY MCMOb30BaHUIO MPUPOAHBIX PECYPCOB M (HOPMMPOBAHMIO HOBbIX CTAH4APTOB XXM3HM;

3aMHTEPECOBaHHOCTb B MOMYYEHUN BMONOrMYECKMX 3HAHWIN B LieNsX MOBbILUEHMSI OOLLEN KyNbTypbl, eCTECTBEHHO-
Hay4yHOM rpaMOTHOCTM, KakK COCTaBHOM 4YacTu (hYHKUMOHa/IbHOW rpaMOTHOCTM 00y4arowmxcs, (opMUpyemMon npu
N3yyeHnn Gronoruu;

MOHMMaHME CYLLHOCTU METOJO0B MO3HaHWA, UCMONb3YEMbIX B €CTECTBEHHbIX HayKax, CMOCOOHOCTM MCMOMb30BaTh
MoslydaeMble 3HaHWUA ANS aHasm3a M 0OBACHEHWUA SBMNEHUI OKPY)KAHOLLErO MMpa M MPOUCXOAALLMX B HEM WU3MEHEHWIA,
yMeHVe [enatb 060CHOBaHHbIE 3aK/MHOYEHUSI HA OCHOBE HayuYHbIX (JAaKTOB U MMEHOLLMXCA AaHHbIX C LeSbl MoyYeHuns
[AOCTOBEPHbIX BbIBOJOB;



CMOCOBHOCTb  CaMOCTOSTENIbHO WCMOMb30BaTh OGMONOrMYECKME 3HAHUA ANS  PelleHus Npob6nem B peasibHbIX
)KM3HEHHbIX CUTYaLIMSX;

0CO3HaHWe LEHHOCTVM Hay4HON [esTenbHOCTW, FOTOBHOCTb OCYLLUECTBNSTb MPOEKTHY W WCCNef0BaTeNbCKYHO
NesTeNbHOCTb MHANBUAYAIbHO U B FPYNME;

FOTOBHOCTb 1 CMOCOGHOCTb K HEMpepbIBHOMY 06pa30BaHMI0 U CaMOOOPa30BaHMIO, K aKTUBHOMY MO/YyYEHUIO HOBbIX
3HaHW1 No 6VONOTN B COOTBETCTBUM C XKN3HEHHBIMU NMOTPEGHOCTAMM.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeameTHble pe3ynbTaTbl OCBOEHMS y4yebHOro npegMmetra «buonorus»  BKIOYAKOT:  3HaUYMMble  AJ1S
(hopMMpPOBaAHNA MUPOBO33PEHUS 0OYYAKOLMXCA MEXAUCUMNIMHAPHbIE (MEXMNPeAMETHbIE) 0OLLeHaYYHble MOHATUA,
OTpaXKaroLLMe LeNoCTHOCTb HayYHOW KapTUHbI MUpa M Cneunpruky MeToAoB MO3HaHWA, UCNOMb3YEeMbIX B €CTECTBEHHbIX
HayKax (BeLLeCTBO, 3Heprus, ABfieHne, NPoLece, CUCTeMa, HayUHbIn (aKT, MPUHLMM, rnoTesa, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, WCCNeAoBaHWe, HabnoaeHne, W3MepeHue, IKCMEPUMEHT U ApYyrue); YHUBepcasibHble Y4ebHble [AeNCTBUS
(no3HaBaTe/NbHblE, KOMMYHWKATUBHbIE,  PerynaTuMBHble), o0bGecneyvBarowme  ¢GopmMupoBaHue  PYHKLMOHaILHOM
rpaMoOTHOCTM W COUManbHOM KOMMETEHUMN 0ByYatoLLmMXCs; CMOCOBHOCTL 06YyYatoLLMXCA WCMO0/b30BaTb OCBOEHHbIE
MEeXANCLUMMNIMHAPHbIE, MWPOBO33PEHYECKME 3HAHUA W YHUBEpPCa/lbHble Y4yeOHble [AeWACTBMA B MO3HaBaTe/bHON U
coLMabHOM NPaKTUKe.

B pesynbrate u3ydeHWs OMOMOrMM Ha YPOBHe CpefdHEro obuiero o6pasoBaHWs Yy obydarowierocs OyayT
chopmmpoBaHbl MO3HaBaTe/IbHble YHMBEPCA/IbHbIE Y4eOHble AeWACTBUS, KOMMYHWUKATVMBHbIE YHUBEPCa/IbHblE Y4YeOHbIe
[ENCTBUSA, PerynaTmBHble YHUBEPCa/IbHbIE Y4YebHbIe AeNCTBUSA, COBMECTHaA AesTe/lbHOCTb.

MeTanpeaMeTHble pe3y/ibTaTbl OCBOEHWSA NPOrpaMMbl CpeHero 06LLero 06pa3oBaHna AO/MKHbI OTPaXKaTb:

OBnaneHne YHUBEPCAJIbHBIMHA y‘leﬁHLIMI/I MO3HABATCJIbHBIMU HeﬁCTBHHMl/IZ

1) 6a30Bble JJOrHYECKHE AeCTBHSA:

CamMOoCTOATe/IbHO (hOPMYNIMPOBATL U aKTyan3npoBaTb NPo6/ieMy, paccmaTpuBaTb €€ BCECTOPOHHE;



MCNONb30BaTb NPV OCBOEHUWM 3HAHWWA MPWEMbBI  JIOTUYECKOrO MbIleHns (aHann3a, CUHTe3a, CpaBHEHUS,
Knaccudgukaumm, 0606LLEHNS), PacKpbiBaTb CMbICT GMONOrMYECKMX MOHATMIA (BbIAENsATb UX XapaKTepPHble MPU3HAKK,
yCTaHaBNMBaTb CBA3N C APYTrMMU MOHATUAMM);

onpefenaTb Uenn [AedATeNIbHOCTW, 3afasas MnapaMeTpbl U KPUTEPUN KX [LOCTMDKEHUS, COOTHOCWUTbL Pe3y/bTaTbl
[eATeNbHOCTN C NMOCTaB/IEHHbIMUN LeNSMU;

MCNONb30BaTh BUONOrMYECKME MOHATUA 419 06bACHEHMSA (HaKTOB 1 ABNEHWIA XXUBOI NPUPOAbI;

CTPOUTb JIOrMYECKME pacCyXXAeHUs (MHLYKTMBHbIE, AeLYKTMBHbIE, MO aHalornm), BbISBNATb 3aKOHOMEPHOCTU W
MPOTMBOPEYMS B pacCMaTPUBAEMbIX SABNEHUAX, (DOPMY/IMPOBATL BbIBOAbI M 3aK/HOUEHUS;

MPUMEHATb CXEMHO-MOJeNbHbIe CPeAcTBa A8 NPeACTaBNeHUs CYLECTBEHHbIX CBA3e M OTHOLUEHWIA B U3yYaeMbIX
OMONIOTMYECKMX O0OBEKTax, a TakkKe MNPOTUBOPEYMA PasHOro pofa, BbISIBMEHHLIX B Pas/IMUHbIX MHHOPMALMNOHHbIX
NCTOYHMKAX;

paspabartbiBaTb M/1aH pelleHns npobneMbl C YY4ETOM aHa/M3a MMEKLMXCA MaTepuasibHbIX U HemaTtepuasibHbIX
Pecypcos;

BHOCUTb KOPPEKTUBbI B AeATeNbHOCTb, OLEHMBATb COOTBETCTBME pPe3ynbTaToB LEeNsaM, OLEeHMBATb PUCKM
MOCNeLCTBUN AeSATeNbHOCTY;

KOOPAMHUPOBaTL W BLIMOMHATL PaboTy B YC/IOBUSAX peaslbHOro, BUPTYa/IbHOTO W KOMOGWMHWPOBaHHOIO
B3aUMOAENCTBIS;

pasByBaTb KPeaTMBHOE MbILL/IEHUE MPU PELLEHNN XN3HEHHbIX NPO6EM.

2) 6a30BbIe HCCIEA0BATEIbLCKIE AeliCTBHUS:

B/lafleTb HaBblKaMK Yy4ebHO-UCCNeA0BaTeNbCKON U MPOEKTHOM AeATeNIbHOCTU, HaBblKamu paspelleHust npobrem,
CMOCOOGHOCTLIO M TOTOBHOCTbKO K CaMOCTOATE/IbHOMY MOMCKY METOAOB PeLUeHns MpaKTUYecKUX 3agad, NPUMEHEHUIO
Pa3NNYHbIX METOL0B MO3HAHUS;

MCMONMb30BaTb  Pa3/iyHble BUAbl AEATENIbHOCTM MO  MOMYYEHUKO HOBOFO 3HaHWSA, €ro  MHTepnpeTauuu,
NpeobpazoBaHNMio U NPUMEHEHUIO B YHEOHbIX CUTYaUMsX, B TOM YnC/e NP Co3h4aHMKN YUYebHbIX U coLMaibHbIX NMPOEKTOB;

(hopMMpOBaTb HaYUHbIA TUM MbILLNEHWS, BNafeTb Hay4YHOW TEPMUHOOMNEN, K/TKOUYEBLIMU NOHATUAMU Y METOLAMU;

CTaBWTb M (JOPMYNIMPOBaATL COGCTBEHHbIE 3ala4n B 06pa3oBaTe/IbHOM AeSATeNIbHOCTU U XKN3HEHHbIX CUTYaUMsIX;



BbISIBNATb MPUUYNHHO-CNEACTBEHHbIE CBA3W U aKTyan3npoBaTh 3afady, BblABUraTb rMnoTesy eé pelleHns, HaxoamTb
aprymeHTbl ANa JOKa3aTe/lbCTBa CBOMX YTBEPXKAEHWUIA, 331aBaTb NapameTpbl Y KPUTEPUU PeLLEHNS;

aHa/IM31PoBaTb MOMYYEHHbIE B XOAEe pPelleHVs 3afadu pesysnbTaTtbl, KPUTUYECKU OLEeHMBaTb WX AOCTOBEPHOCTS,
MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX YC/IOBUSX;

[aBaTb OLLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

OCYLLLeCTB/ATD Lie/IeHanpas/ieHHbI MOVCK NepeHoca CPefCcTB 1 CNOCO60B AeNCTBUSA B MPOECCUOHA/IBHYIO CPeaY;

YMETb MEPEHOCUTb 3HAHNA B NO3HABATE/bHYHO M NMPAKTUYECKYH 06/1aCTW XXN3HeLesATeNlbHOCTH,;

YMeTb UHTErPMPOBaTh 3HaHNA U3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUraTb HOBble WAeW, Npednaratb OPUTMHa/IbHbIE MOAXOAbl M PeLleHus, CTaBUTb NpPobGiemMbl WM 3afauu,
A0MycKatoLLme a/ibTepHaTBHbIE PeLLeHNs.

3) pabdora ¢ ungopmanmei:

OPUEHTMPOBATLCA B Pa3/IMUHbLIX WMCTOYHUKAX WHGOpMaumMm (TeKCTe Yy4vyebHOro nocobusi, Hay4yHO-NomnynspHon
nuTepartype, GUOIOTMYECKMX COBaPAX M CNpPaBOYHUKAX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B VIHTepHeTe), aHaIn3npoBaTb
NHOPMAaLMIO  Pa3/IMYHbIX BMAOB W (DOPM  MPeACTaBleHus, KPUTUYECKM OuUeHMBaTb €€ [O0CTOBEPHOCTb MU
HENPOTMBOPEYMBOCTb;

(hopMynMpoBaTb 3anpochkl U MPUMEHATL Pa3/InyHble METOAbLI MPY NMOUCKE U 0T6ope 6MONOrMYecKor MHDopMaLun,
He0BX0ANMON NS BbINONHEHMS YUYebHbIX 3adauy;

nMpuobpeTaThb OMbIT UCMO0/b30BaHNA MH(OPMALMOHHO-KOMMYHUKATUBHBLIX TEXHO/IOTNIA, COBEPLUEHCTBOBATbL KY/bTYPY
aKTUBHOI O UCMOJIb30BaHUSA Pa3/IMYHbIX MONUCKOBbLIX CUCTEM;

CaMOCTOSITE/IbHO BblOMPaTb ONTUMaNbHY (HOPMY MpeacTaBneHUst 6MONOrMYECKon MHopMaLmn (CXeMbI, FPadUKN,
anarpammbl, Tabnunupbl, PUCYHKN U APYroe);

MCMOMb30BaTb Hay4HbIA A3blK B KayecTBe CPeAcTBa Mpu paboTe C GMOIONMYECKOn WH(OPMaLMen: NMPUMEHSATb
XUMUYECKME, (IU3MYECKMe N MaTEMATUYECKIME 3HAKN 1 CUMBO/IbI, (hOPMY/bl, abbpeBMaTypy, HOMEHKNATYpPY, UCMO/b30BaTb
1 Npeobpa3oBbIBaTb 3HAKOBO-CUMBOIMYECKMNE CPeACTBa HarNSAHOCTY;

B/1afleTb HaBbIKaMM pacro3HaBaH1s ¥ 3alumTbl MHOpMaLMK, MHHOPMALMOHHON 6€30MacHOCTM IMYHOCTH.

OBnaneHne YHUBEPCAJIbHBIMA KOMMYHHKATUBHBIMU IleﬁCTBHHMH:

1) o6menmue:



OCYLLECTB/NATb KOMMYHMKaLMN BO BCEX C(epax >XM3HM, aKTMBHO Y4yacTBOBaTb B Auanore WaM LUCKyCCUM MO
CyLLeCTBY 0OCY)XJaemoil TeMbl (YMeHMe 3aaBaTb BOMPOCHI, BbICKA3blBaTb CYXAEHWA OTHOCWUTE/IbHO BbIMNOHEHUSA
npeg/iaraeMoin 3aaum, y4mTblBaTb MHTEPECHI U COMNMacoBaHHOCTb MNO3NLMIA APYTUX YHaCTHUKOB Ananora Unm gUCKyccum);

pacrnosHaBaTb HeBepOa/bHble CpeAcTBa OOLLEHWA, MOHVWMATb 3HAYeHWE COLMATIbHBIX 3HAKOB, MPeLnoChbiIoK
BO3HWKHOBEHWA KOH(IMKTHBIX CUTYaUniA, yMeTb CMArYaTb KOH(/IMKTbI U BECTU NEePeroBopbl;

B/lafleTb Pa3IMYHbIMI CrocobaMmn O6LLEHNA Y B3aUMOLENCTBUSA, NOHUMAaTb HaMepeHUs APYrnx Ntofein, nNposBiAaTb
YBXKWNTE/IbHOE OTHOLLEHMWE K COBECeHMKY 1 B KOPPEKTHOIN hopMe (POpMyNMpoBaTh CBOM BO3PAXKEHUS;

Pa3BEPHYTO M IOTMYHO U3/aratb CBOK TOUKY 3PEHUSA C UCNO/Mb30BaHNEM SA3bIKOBbIX CPEACTB.

2) COBMECTHaAA ACATECIBbHOCTD:

MOHMMATb M UCMOMb30BaTb NPEMMYyLLECTBa KOMaHAHOW U MHAMBUAYa/IbHOW paboThbl MPU peLleHnn G1Oo0rnyecKoi
Npo6nemMbl, 060CHOBbLIBaTb HEOOXOAMMOCTb MPUMEHEHUS TPYNMOBbIX (POPM B3aMMOAEWCTBUS MPU PELLEHMN Y4ebHOM
3agauu;

BbIGUpaTb TEMATUKY M METOAbI COBMECTHbIX AEMCTBMIA C YUETOM OOLLMX MHTEPECOB U BO3MOXHOCTEN KaXKA0ro YneHa
KO/NeKTUBa;

MPUHUMATbL LieSI COBMECTHOMN AeAaTeNIbHOCTU, OPraHn30BbIBaTb U KOOPAMHMPOBATb AEWCTBUA MO €€ JOCTUXKEHMIO:
COCTaBNATb NMaH [AeNCTBWI, pacnpefenstb poan C YY4ETOM MHEHWA YYaCTHUKOB, 06CYXAaTb pe3y/nbTaTbl COBMECTHOWA
paboThl;

OLeHVBaTb KayecTBO CBOEro BK/1afa M KaKAOoro y4yaCTHMKA KOMaHAbl B OOLMA pe3y/bTaT No paspaboTaHHbIM
KpUTEPUAM,;

npeg/iaratb HOBbIE MPOEKTbI, OLLEHNBATb UAEN C NO3ULUM HOBU3HbI, OPUTMHA/IBHOCTU, NPAKTUYECKOW 3HAYUMOCTU;

OCYLLECTBNATb MO3UTMBHOE CTpaTernyeckoe MOBeAEHMEe B Pas3IMYHbIX CUTyauusx, MNPOSBAATb TBOPYECTBO U
BOOGOpaXKeHWe, 6bITb MHULNATUBHBIM.

OB.]Ial]eHl/Ie YHUBEPCAJIBHBIMH PETryJasATHBHBIMHA HCﬁCTBI/IHMI/IZ

1) camoopranu3anusi:

MCMO0/b30BaTh OMONOrNYECKME 3HAHWA A/19 BbISBIEHWNSA MPO6JIEM U NX PELLEHNS B XXM3HEHHbIX N Y4eOHbIX CUTYaLusX;

BbIOMPaTb Ha OCHOBE GMO/IOMMYECKNX 3HAHWUIA LieNIeBble U CMbIC/IOBbLIE YCTaHOBKW B CBOMX AEACTBUAX 1 NOCTYNKax no
OTHOLLIEHWNIO K XKMBOW NPUPOAe, CBOEMY 3[0POBbIO M 3[40POBLI0 OKPY)XXKAOLLMNX;



CaMOCTOATENbHO OCYLWECTB/IATb MO3HABATE/IbHYKO AEATENNbHOCTb, BbIABAATH I'IpO6J'IEMbI, CTaBUTb KN CbOpMyfII/IpOBaTb
COOCTBEHHbIE 3afla4vyn B o6pasoBaTean017| AEATENBHOCTU N XXN3HEHHBLIX CUTYaUNAX;,

CaMOCTOSATE/IbHO COCTaBNATbL MMaH peleHns npobsembl € YY4ETOM UMEHOLMXCA PEecypcoB, COBCTBEHHbIX
BO3MOXHOCTEW U MPeAnoYTeHn;

[iaBaTb OLLEHKY HOBbIM CUTyaLUsM;

pacLUMpATL paMKy y4eBHOro npegmMeTa Ha OCHOBE JINYHbIX MPeLNOUYTEHNIA;

[enaTb 0CO3HaHHbIN BbIGOP, apryMeHTMPOBaTb ero, 6paTb OTBETCTBEHHOCTb 3a PELLEHNE;

OLleHNBaTb NPUOOPETEHHDIN OMbIT;

Cnoco6CcTBOBaTb (HOPMUPOBAHUIO U MPOSIBNEHUIO LUMPOKOW 3pyAMUMM B pasHbIX 001acTAX 3HaHWMWA, MOCTOSHHO
MoBbILWATb CBOW 06pa30BaTe/bHbIA U KYNbTYPHbIN YPOBEHb.

2) CAaMOKOHTPOJIb:

[iaBaTb OLIEHKY HOBbIM CUTYyaLuMsM, BHOCUTb KOPPEKTMBbLI B [eATe/IbHOCTb, OLEHMBATb COOTBETCTBME Pe3y/bTaToB
Lenam;

BfafeTb HaBblkaMK [03HaBaTe/lbHOM pediIeKCMM KaK OCO3HaHUSI COBEpPLUAEMbIX [ENCTBUA N MbIC/IUTENBbHBIX
MPOLEeCCOoB, X Pe3ynbTaToB M OCHOBaHWIA, UCMO0/b30BaTb NPUEMBI petieKCMn AN OLEHKN CUTyauun, Bbibopa BEPHOro
peLLeHns:;

YMETb OLLeHMBATb PUCKM 1N CBOEBPEMEHHO MPUHMMATL PELLEHUSA MO UX CHUXKEHWIO;

MPUHMMATL MOTUBbLI 1 aprymMeHTbl ApYruX Npy aHasim3e pesybTaToB AesaTeNbHOCTY;

3) npuHsATHE CeOs M IPYTUX:

MpYHUMaTb cebs, NOHMMas CBOW HeAOCTaTKM N JOCTONHCTBA,;

MPUHUMATb MOTVBbI U apryMeHTbI APYruX Npy aHan3e pe3yibTaToB 4eaTe/lbHOCTH;

NMpu3HaBaTb CBOE NpPaBo 1 MpaBo APYrnx Ha oLnOKu;

pasBuBaTb CMOCOGHOCTL MOHUMATL MUP C MO3MLNUN APYTOro YesioBeka.

NPEAMETHBIE PE3YJIbBTATHI

MpegMeTHble pe3ynbTaTbl OCBOEHWSI COAEPXKaHMst yyebHOro npeameta «Buonormsi» Ha Yrny6neHHOM YpOBHe
OPVEHTMPOBaHbI Ha 06GecneyeHne NPOUILHOIO 00yUYeHMs 0ByYatoLmxcs Gruonornn. OHM BK/KOYAKOT: cneuuduyeckme



A1 6BMONOrMM HayYHble 3HaHUSA, YMEHWNA U COCOObI AeACTBUIA NO OCBOEHUIO, MHTepNpeTauum 1 NpeobpasoBaHmMio 3HaHWI,
BUAbl AEATEIbHOCTU MO MOSYYEHUIO HOBbIX 3HAHWI U UX MPUMEHEHWIO B Pa3/IMYHbLIX YUYebHbIX, a Takke B peaslbHbIX
XWU3HEeHHbIX cnTyauusax. MNMpeLMeTHble pe3ynbTaTbl MPeACcTaB/IeHbI N0 FOAaM U3YYeHUs.

MpeAMeTHble pe3y nibTaTbl 0CBOEHMSA Y4ebHOro npegmeTa «buonorus» B 10 kracce LOMKHbI OTpaXKarb:

ChopMMPOBAHHOCTb 3HAHWA O MecTe W ponv OMONOrMU B CUCTEME ECTECTBEHHbIX HayK, B (DOPMUPOBaHWU
eCTEeCTBEHHO-Hay4YHOW KapTWHbl MUpa, B MO3HAHWM 3aKOHOB MPUPOAbI W PeLleHun Mpo6siemM  paumoHaIbHOro
MPVYPOAONOL30BaHNSA, O BKMaje POCCUMCKUX N 3apyOeXHbIX YUYEHbIX B pa3BuTHe 61onoruu;

BlafieHe CUCTEMON BMONOMMYECKMX 3HAHWI, KOTOpas BKIKOYAET: OCHOBOMOMArarLme 61Monornyeckne TepMmHbI 1
MOHATUA  (KM3Hb,  KNeTKa, OpraHusMm, MeTabonmMam, TOMeocTas, Camoperynsaums,  caMOBOCMNPOWN3BEAEHME,
HacneACTBEHHOCTb, M3MEHYMBOCTb, POCT M pas3BuTKE), Guonormyeckne Teopun (KnetoyHas Teopus T. LLBaHHa, M.
LLIneingeHa, P. BupxoBa, XpOMOCOMHasi Teopus HacneAacTBeHHocTM T. MopraHa), yyeHuns (H. V. BaBunosa — 0 LieHTpax
MHOroo6pasns 1 NPOUCXOXKAEHUSA KYNbTYPHbIX PacTeHWil), 3aKOHbl (eAMHO06pasvs MOTOMKOB MEPBOr0 MOKOMEHUS,
pacLLEenIeHns, YNCTOTbI raMeT, He3aBMCUMOro HacnefoBaHus . MeHaens, romMosiorMyecknx pPsAoB B HacneACTBEHHOM
n3meHumBocTn H. M. BaBuiosa), NPpUHLMMbI (KOMMNIEMEHTAPHOCTN);

B/lafieHe OCHOBHbIMW MeTOZaMM Hay4YHOro Mo3HaHWs, UCMOJb3yeMblX B OMOIOTUYECKMX WCCNEeLOBAHUAX >KMBbIX
00bEKTOB (ONMcaHue, U3MepeHune, HabMaeHNe, 3KCNEPUMEHT);

YMeHVe BblfeNATb CYLIEeCTBEHHbIE TMPU3HAKN: BUPYCOB, K/IETOK MPOKApMOT W 3YKapuoT, OLHOK/IETOYHbIX W
MHOIOKNETOYHbIX OPraHnM3MoB, B TOM 4YuC/e 6aKTepuia, rpnboB, pacTeHuI, XXMBOTHbIX N YesloBeKa, CTPOEHNS OpraHoB u
CUCTEM OPraHoOB pacTeHWI, XXMBOTHbIX, Ye/OBEKa, MPOLECCOB >XMU3HEAEeATeNbHOCTN, MNPOTEKAlWMX B OpraHu3max
PacTeHWI, XXMBOTHbIX U YefloBeKa, 6MOMIOrMYECKUX NPoLEccoB: 06MeHa BellecTB (MeTabomM3Mm), NpeBpaLLeHNst SHEPTuK,
OpoXeHWs, aBTOTPOPHOrO U reTepoTPOPHOro TUMOB NUTaHUS, (DOTOCMHTE3a W XEMOCUHTE3a, MWUTO03a, Meio3a,
rameToreHesa, sMbpmoreHesa, NOCTaMOPUOHAILHOIO Pa3BUTUA, Pa3MHOXEHUS, UHAVBUAYaA/IbHOIO Pa3BUTUA OpraHu3Ma
(oHTOreHesa), B3aMMOAECTBNA FeHOB, reTepo3nca, MCKYCCTBEHHOTO 0TO0pa;

YMeHVe yCTaHaBNMBaTb B3aMMOCBSA3N MEXY OpraHomgammn Knetku u Ux YHKUUAMWU, CTPOEHUEM KNETOK pasHbIX
TKaHel 1 UX QYHKUMSMU, MEX/Y OpraHammn 1 CUCTEMaMI OPraHOB Y PacTeHUI, XXMBOTHbLIX 1 YeoBeKa U UX PYHKUMAMMK,
MeXay CUCTEMaMW OPraHoB U WX (OYHKUMAMK, MeXAy 3dTanamMu OOMeHa BeLLecTB, 3Tanamy KIeTOYHOro LuKia W



YKM3HEHHbIX LMK/I0B OPraHn3moB, 3TanaMmu 3MOPMOHASILHOIO pPas3BUTUA, TEHOTUMOM M (PeHOTUMOM, (HeHOTUMOM K
(hakTopamu cpefbl 06UTaHWS;

YMeHWe BbISABNATb OT/INUNTESIbHBIE MPU3HAKM XMBbIX CUCTEM, B TOM YMC/IE PACTEHWUIA, XXMBOTHbIX U Ye/I0BEKa;

YMEHVEe WCMOo/b30BaTb COOTBETCTBYIOLME apryMeHTbl, OMOMOMMYECKYH0 TEPMUHOMOTUIO W CUMBOMIUKY A1
[0Ka3aTeNbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATUYECKUX TPYNM;

yMeHWe peluaTb OMOMOrMyeckme 3adadu, BbIABNATH MPUUUHHO-CNEACTBEHHbIE CBA3W MeXAY WCCneayeMbiMu
OMONOrMYeCKMMU MpoLeccamu U ABIEHUAMU, AenaTb BbIBOAbI U MPOrHO3bl HA OCHOBAHUM NOYYEHHbIX Pe3y/bTaToB;

YMeHWe BbIMNOMHATL NabopaTopHble U NpakTuyeckne paboTbl, CO6MOA4aTb MNpaBuia Npu pabote € y4eOHbIM W
nabopaTopHbIM 060pYA0BaHNEM;

YMEHMe BblABUraTb MMMNOTE3bI, MPOBEPSATL UX 3KCNEPUMEHTANbHBIMI CPeACTBaMU, (POPMYNMPYA LieNb UCCNea0BaHNS,
aHaM31POBaTL MOJyYeHHbIe pe3y/nbTaTbl U AenaTb BbIBOAbI;

YMeHMe y4acTBOBaTb B y4eOHO-MCCNef0BaTe/IbCKOM paboTe Mo 6MON0rMKn, 3KOIOrMn U MeauUmMHe, NPOBOAMMONA Ha
6ase LWKOMbHbLIX HAy4HbIX OOWECTB, M Ny6/IMYHO MNPEeACTaBNATb MOJyYeHHble pe3ynbTaTbl Ha  YUYEHUYECKUX
KOH(epeHuusx;

YMEHMe OLeHMBaTb 3TWYECKME acneKTbl COBPEMEHHbIX MWCCNnejoBaHMA B 061acT Guonorum v MeguuuHbI
(KNOHMpOBaHMe, WCKYCCTBEHHOE OM/IOA0TBOPEHME, HarpaB/eHHOe W3MEHEHWe reHOMa W Co3faHWe TPaHCreHHbIX
OpraHn3moB);

YMeHMe OCYLLECTB/ATbL OCO3HAHHbLIN BbIGOP OyAyLlen npodecCMoHaNbHON AeATeNlbHOCTM B 06nacTu Guonoruu,
MeAUUMHBI, OMOTEXHONOrMW, BETEPUHAPWUW, CENbCKOr0  XO035IMCTBa, MWLIEBOM  MPOMbILLNIEHHOCTK,  YINyonsaTh
Mo3HaBaTe/bHbI WHTEPEC, HanpaB/ieHHbIA Ha OCO3HaHHbIA BbIGOP COOTBETCTBYHOLWLEA Mpoeccun 1M NPOACIKEHME
61010rnYeckoro 06pasoBaHNs B OpraHn3aumnsax cpeaHero NPoMecCcMoHaIbHOMO U BbICLLIEr0 06pa3oBaHus.

MpeAMeTHbIE pe3y nbTaTbl 0CBOEHUSA Y4ebHOro npeameTa «buonorus» B 11 kracce [JOMKHbI OTpaXKaTb:

ChopMMPOBAHHOCTb 3HaHWWA O MecTe W ponnM B6MONOrMU B CUCTEME ECTECTBEHHLIX HayK, B (POpPMMpOBaHMU
COBPEMEHHOW eCTEeCTBEHHO-HaYYHOW KapTuHbI MUPa, B MNO3HAHUW 3aKOHOB MPUPO/bI U PELLEHNN 3KOMOMMYeCKNX Npobnem
4e/I0BEYECTBa, a TakXXe B PELUeHMU BOMPOCOB paLMOHa/IbHOrO NPUPOAONO/b30BaHNA, U B (POPMUPOBAHUN LLEHHOCTHOIO
OTHOLLUEHUA K Npupofe, OOLLeCTBY, 4YenoBeKy, O BKMafe POCCUMCKMX U 3apyOeXXKHbIX YYEHbIX-O6MO0M0roB B pasBUTHE
éronoruu;



yMeHWe BafeTb CUCTEMOW OMONOMMYECKUX 3HaHWIA, KOTOpas BKIOYAET OMpefeneHus M NMOHUMaHWe CYLLHOCTK
OCHoBoOMonarakWwmx 6MoNOrMYecKUX TEPMUHOB M MOHATUIA (BUA, 3KOcucTeMa, Guoctepa), GMONOrMyeckne Teopum
(sBontoumoHHaa Teopus Y. [apBuHa, CMHTETU4YecKas Teopus 3ssonouun), ydenua (A. H. CesepuyoBa — 0 nyTax U
HanpaeneHnax asonouun, B.. BepHagckoro — o 6uocdepe), 3akoHbl (reHeTU4eckoro pasHosecus K. Xapan v B.
BaiH6epra, 3apogbiweBoro cxoactea K. M. bapa), npasuna (MuHumyma HO. JInbuxa, 3KONOrMYECKOW nupamunpibl
3Heprum), runoTesbl (rmnotesa «Mmpa PHK» Y. Tunbepta);

yMeHVe BfafeTb OCHOBHbIMW METOLaMW HAY4YHOro MO3HaHUA, UCMOb3YeMbIMU B OGUOMOMMYECKNX UCCNeLOBaHUAX
YMBbIX 0OBLEKTOB M 3KOCUCTEM (OnmcaHne, u3MepeHne, HabMogeHne, 3KCNEPUMEHT), CrNOco6amn BbISB/IEHNA U OLIEHKM
aHTPOMOreHHbIX M3MEHEHUI B NPUPOLE;

YMeHME BblAeNATb CYLLEeCTBEHHbIE NMPU3HaKN: BUAOB, O1OreoL,eH030B, 3KOCUCTEM U Brochepbl, CTaBUNN3NPYIOLLETO,
[BWKYLLEro ¥ paspbiBalOLero ecteCTBEHHOro 0T6opa, a/ionaTpuyeckoro M CUMMNATPUYECKOro BUA006pAa30BaHMS,
BAIVSHUS [BWXYLLMX CUN 3BOMIIOLMN HA reHOOHA NOnynsauum, npucrnoco6/eHHOCTN OpraHu3MOB K Cpefe 06uTaHus,
yepefoBaHWA HanpaB/IEHNIA 3BOJIOLMM, KPYTrOBOPOTA BELLECTB M NOTOKA 3HEPrnN B IKOCUCTEMAX;

YMeHue YCTaHaB/MBaTb B3aMIMOCBA3N MeXay mnpoLueccaMmy 3BOMOLUNN, ABVMXKYLLMMM CUMaMU  aHTPOMOreHesa,
KOMMOHEHTaMM Pas3/InyHbIX 3KOCUCTEM U NMPUCNOCOBIEHNAMM K HUM OpraHu3MOB;

YMEHVE BbISIBNATb OT/IMUUTENbHbIE MPU3HAKU >KMBBIX CUCTEM, MPUCMOCO6/EHHOCTL BUAOB K Cpede 0butaHus,
abMOTUYECKUX N BUOTUYECKMX KOMMOHEHTOB 3KOCWUCTEM, B3aMMOCBA3e/ OpraHM3MOB B COOOLLECTBaX, aHTPOMOreHHbIX
N3MEHEHWIN B 3KOCUCTEMAX CBOE MECTHOCTU;

YMeHuMe W1CMoNb30BaTb COOTBETCTBYHOLME aprymMeHTbl, OWOMNOTMYECKYHD) TEPMUHOMOTMKD U CUMBOMAUKY AN
[0Ka3aTeNbCTBa POACTBA OPraHNM3MOB Pa3HbIX CUCTEMATUYECKMX TPy, B3aUMOCBA3WM OPraHuM3MOoB M Cpefbl 06uTaHus,
eIMHCTBA YeNOBEYECKMX pac, HeoOXOAMMOCTU COXPaHeHWs MHOroobpasvs BUAOB U 3KOCUCTEM KaK YC/I0BUA
COCYLLIECTBOBAHMA NPUPOAbI U Ye/I0BEYECTBa;

yMeHue pellaTb OWONOrMYecKne 3agauvn, BbIABAATb MPUYMHHO-CMEACTBEHHbIE CBA3WM MeXAY WCCnefyembiMu
610M0rNYeCKMMM NPOLECcamn 1 ABIEHUSAMMW, AenaTh BbIBOAbI M MPOrHO3bl HA OCHOBAHWUW MOyYeHHbIX Pe3y/bTaToB;

YMeHVe BbIMNOMHATL 1abopaTopHble U MpakTuyeckne paboTbl, CO6MOA4ATL MpaBuia MNpu pabote € y4eOHbIM ©
nabopaTopHbIM 060pYA0BaAHNEM;



YMeHVe BblABUraTb rMNoTesbl, MPOBEPATL UX 3KCNEPUMEHTa/IbHbIMU CPeACTBaMu, (DOPMYNNPYA Le/b UCCef0BaHus,
aHa/IM3MpoBaTh MOJTyYeHHbIEe pe3ysnbTaThbl U AefiaTb BbIBOAbI;

YMeHMe y4acTBOBaTb B y4eOHO-MCCNefoBaTe/IbCKOM paboTe Mo 6MON0rMKn, 3KOIOrMn U MeauUmMHe, NPOBOAMMONA Ha
6ase LWKONbHbLIX HAy4HbIX OOLWECTB, M MNy6/IMYHO MNPeACcTaBNATb MOMlyYeHHble pe3y/bTaTbl Ha  YYEHMYECKUX
KOH(epeHUusx;

YMeHVe OLEeHMBaTb rMMoTesbl N TEOPUN O MPOUCXOXKAEHUW XXU3HW, YENOBEKA M YeIOBEYECKMX pac, O NpUYnHaXx,
nocneAcTBusX U cnocobax NpeaoTBpalleHns rnobanbHbIX U3MEHEHNIA B Grocdepe;

YMEHMe OCYLLECTBNATb OCO3HaHHbLIA BbIGOP OyayLleit NpodecCUoHaNbHOW AesTeNlbHOCT B 0bnactn 6monoruu,
3KOJIOTUK, MPUPOAONO/Nb30BaHUSA, MeAMUUHbLI, OMOTEXHOMNOMMK, MNCUXONIOTUKN, BETEPUHAPWUN, CEeNbCKOro XO3ACTBa,
MULLEBON NPOMbILWIEHHOCTN, YrNy6nATb MO3HaBaTe/lbHbIA  WMHTEPEC, HamnpaB/eHHbI Ha OCO3HaHHbIA  BbIGOP
COOTBETCTBYIOLLEA MpodeccMn M MPOAO/IKEHMe  BMONOrMyeckoro 06pa3oBaHUA B OpraHv3aumsax — CpefHero
NpodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

COJEP XAHME OBYUYEHUA
10 KVIACC

Cofep>aHue nporpaMMbl, BblAeNeHHOe kypcusom, He BXOAUT B NPOBEPKY rOCYAapCTBEHHON UTOrOBOW aTTecTauum
(CMA).

Tema 1. buosiorust kKak Hayka

COBpEMEHHaFI o6nonornst — KOMM/IeKCcHas HaykKa. KpaTKaFI NCTOpUA Pas3BUTUA ovnonorun. bruonorunyeckue HaYKn "
n3yvyaemble MU npo6ne|v|b|. q3yH,aneHTaﬂbele, npuknagHble 1 NOUCKOBbIE Hay4YHbIE NCC/IEQOBaHNA B ovonorum.

3HaueHne 61onorMn B HopmMmMpoBaHNM COBPEMEHHOIN eCTECTBEHHO-HaYYHOM KapTuHbI Mupa. Mpodgeccun, cBA3aHHbIe
c 6uonorvein. 3HayeHne OmMonormm B ﬂpaKTquCKOM [eATeNbHOCT 4enoBeKa. MeaAununHe, CeIbCKOM XO3HI7]CTB€,
MPOMBbILLUNEHHOCTHN, OXPaHe MpUpoAabl.

JemoHcTpanuu



MopTpeTbl: ApuctoTens, TeodpacT, K. JinHHel, XK. Bb. Jlamapk, Y. [apsuH, Y. lapsei, . MeHgens, B. W.
BepHaackuid, W. M. Masnos, V. . Meunukos, H. . Basunos, H. B. Tumoees-Pecosckuid, . YoTcoH, ®. Kpuk, . K.
benses.

Tabnuubl 1 cxeMbl: «CBA3b 6UONOTNK C APYTMMU HayKaMmn», «C1ucTeMa 6MOoIOrMYecKmX HayK».

Tema 2. 7KuBble cucTeMbl U UX U3YyYCHUE

YKvBble cUCTeMbl Kak npeameT m3ydeHus ouonorun. CBOMCTBA XXMBbIX CUCTEM: €4UHCTBO XMMWYECKOrO COCTaBa,
AVCKPETHOCTb W LEMNOCTHOCTb, C/MOXHOCTb W YMNOPAAOYEHHOCTb CTPYKTYPbl, OTKPbLITOCTb, CamoopraHu3auus,
CaMOBOCIpPOU3BeAeHme, pasapaXnmMocTb, U3SMEHUNBOCTb, POCT U pa3BUTHE.

YPOBHM OpraHu3aummn >XXMBbIX CUCTEM: MOMEKYNAPHbLINA, KNETOYHbINA, TKaHEBbIA, OpraHW3MeHHbI, MonynAaUMOHHO-
BWIOBOW, 3KOCUCTEMHbIN (BMOreoLeHOTMYECKNIA), GrochepHbIA. Tpouecchbl, MPOUCXOAALME B XUBbIX CUCTEMAX.
OCHOBHbIE MPU3HAKM XMBOr0. XXMN3Hb Kak (popma CyLLeCTBOBaHMS MaTepun. Hayku, u3yyarolliue XXMBble CUCTEMbI Ha
pasHbIX YPOBHAX OpraHu3aumu.

N3yyeHne O>KMBbIX cucTeM. MeTtodbl 6MONOrMyeckon Hayku. HabnwogeHue, W3MepPeHWe, 3KCMEePUMEHT,
cuctemaTmsaums, MetaaHanms. MOHATME O 3aBUCMMOA M He3aBUCKMMOW MepemMeHHON. MnaHMpoBaHMeE 3KCNepUMEHTa.
MocTaHOBKa U nNpoBepka runotes. Hynesasa runotesa. MoHATME BbIGOPKU U €€ N0CTOBEPHOCTb. Pa3dbpoc B G1MONOrMYECKNX
[aHHbIX. OLeHKa [OCTOBEPHOCTU NMOJTyUYeHHbIX Pe3ynbTaToB. [NpUYMHBLI UCKaXKEHNA pPesynbTaToB IKCnepumeHTa. INoHATHe
CTaTUCTNYECKOro TecTa.

JleMoHCTpauumn

Tabnuubl N cxembl: «OCHOBHbIE MPU3HAKN XXU3HW», «BUOMOrMYecKne CUCTeMbI», «CBOMCTBA XXMBON MaTepum»,
«YPOBHW OpraHM3auun XXnBo npupogbl», «CTPOeHMEe XXUBOTHOW KNETKU», «TKaHU XXMBOTHbIX», «CUCTEMbI OpraHoB
4e/I0BEYECKOr0 OpraHn3ma», «brnoreoeHo3», «brnocgepar, «MeToabl 3yHeHNs XNBOW NPUPOLbI».

O6opyaoBaHue: nabopaTopHoe 060pyA0BaHNe A1 NPOBeAEHUS HABNOAEHNIA, N3MEPEHWNIA, IKCNEPUMEHTOB.

IIpakTuyeckasi padora «/ICNOMb30BaHNE PasINYHBLIX METOA0B MPU U3YUYEHUMU XKUBBIX CUCTEMD.

Tema 3. buosiorusi KiieTku

KneTka — CTPYKTYPHO-(DYHKUMOHA/IbHAsA efuHMLA >KMBOro. MCTopus OTKpbITUA KneTku. Pabotbl P. Tyka, A.
NeBeHryka. KnetouHas Teopus (T. LLBaHH, M. LLneiigeH, P. BupxoB). OCHOBHbIE MOMOXEHWUS COBPEMEHHOI KIETOYHOM
TEopuMW.



MeTofbl MOMIEKYNIAPHOM M KNIETOYHOW 6MON0rMn: MMKPOCKONWSA, XpoMaTorpadus, afeKTpodopes, MeToL MeyeHbIX
aTOMOB, [AM(epeHUNanbHOe LEHTPUMPYrMpoBaHUe, KyNbTUBUPOBaHWE KIETOK. M3yuenue Gukcupo8aHuvix Kiemok.
QNeKTPOoHHaa MUKpPOCKoNus. Koughokanvhas mukpockonus. Bumanvroe (npudicuznennoe) uzyuenue Kiemox.

JleMoHCTpanun

MopTpeTbl: P. T'yK, A. JleBeHryk, T. LLIBaHH, M. LLnengeH, P. Bupxos, K. M. bap.

Tabnuubl M cxembl: «CBETOBOM MUKPOCKOM», «ONEKTPOHHbIA MUKPOCKOM», «l/cTopusi pasBUTUS METO/0B
MUKPOCKOMUM».

O6opyaoBaHue: CBETOBOI MUKPOCKON, MUKPOMNpenapaTbl pacTUTE/bHbIX, XXUBOTHBIX N 6aKTepuasibHbIX KIETOK.

IlpakTuyeckasn padora «l/I3ydeHMe MeTOLOB KIETOYHOW 6Guonormm  (xpomarorpadus, anekTpodopes,
AnddpepeHUmanbHoe LeHTpudyrnposaHue, MLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMMYECKMIA coCcTaB KNeTKW. Makpo-, MUKPO- U YNbTPaMMKPO3NeMeHTbl. Bofda M e€ ponb Kak pacTBOpUTENS,
peareHTa, yyactue B CTPYKTYPUPOBaHUWN KNEeTKW, TeNoperynauum. MuHepanbHble BELLECTBa K/IETKM, UX OMOornyeckas
pO/ib. PO/b KATUOHOB Y aHWOHOB B K/ETKE.

OpraHuyeckue BeLLeCTBa KNeTKN. bruonornyeckme nonmmMepsl. benku. AMUHOKUCIOTHBI cocTaB 6e1KoB. CTPYKTYpbI
6enKoBOM MoneKy bl. MepBryHas CTPyKTypa 6esika, nenTuaHas ceasb. BTopuyHas, TpeTUYHas, YeTBEPTUYHAA CTPYKTYPbI.
HeHaTypauus. CeoiicTa 6e/1koB. Knaccugmkaums 6enkoB. brionorndeckue yHKUMN 6eKoB. TIpuornat.

Yrnesofbl. MoHocaxapuibl, Avcaxapuibl, onurocaxapugsl v nonucaxapugsl. O6WMIA NnaH CTPOEHUA U (PU3NKO-
XMIMUYeCKUNe CBOWCTBA Yr/1eBo0B. brnonornyeckme QyHKUUM yrieBoaoB.

Nunnasl. TuapodunbHO-rMapodo6Hble cBoKMcTBa. Knaccudukaumsa nunuaos. Tpuravuepuibl, (ochonunuapl,
BOCKW, cTepouibl. buonormyeckue ¢yHkummM nunungos. OOGLUME CBOMCTBA OMONMOTMYECKUX MeMOpaH — TEKyuYecCTb,
CMOCOBHOCTL K CaM03aMblKaHUIO, MOyNpPoOHNULLAEMOCTb.

HyknemHosble  kucnotbl. AHK un  PHK. CTpoeHMe HYKNEWHOBbLIX KUCNoT. Hykneotuabl.  [puHUMN
KomnsiemeHTapHocTy. Mpasuno Yapradda. Ctpyktypa AHK — aBoiHasa cnvpanib. MecToHaxoxaeHue v 61osnormyeckue
dyHkumm AHK. Bugsl PHK. ®yHkumn PHK B KneTke.



CtpoeHne Monekynbl AT®. Makpoapruyeckne cBsisu B Monekyne AT®. buonornyeckme qyHKummn ATO.
BoccTaHoB/EHHbIE MEPEHOCUMKM, UX (DYHKUUW B KNeTke. [pyeue uykaeoszuompughocpamor (HTD). CeKBeHUpOBaHMe
OHK. Memoouwl cenomuru, mpanckpunmomuxu, npomeomuKu.

CTpyKTypHasa 6uonorus: OMOXMMMYECKMe W BUOU3NYECKMe WCCNefoBaHMS COCTaBa W MPOCTPaHCTBEHHOM
CTPYKTYPbI BMOMONEKYN. Modenuposanue cmpykmypol u (pyHKYuLL GUOMOLEKY U UX KOMNIeKco8. KomnbromepHulii Ouzaiin
u opeaﬂuqecmtd CUHmes 6l/l0jl/lOJl€KyJZ u ux Henpupodﬂbzx aHAajlloco6.

JdeMoHCTpaMuA

MopTpeTsbl: J1. MonnHr, K. YOTCOH, ®. Kpuk, M. YUNKuHc, P. ®paHknuH, ®. CaHrep, C. INpy3nHep.

[Anarpammbl: «PacnpegeneHne XMMUYECKMX 3/IEMEHTOB B HEXMBOW npupoge», «PacrpefeneHne XUMUYEeCKNX
3/IEMEHTOB B XXMBOW NMPUPoAE».

Tabnuubl 1 cxembl: «Neprofmyeckas Tabnmua XMMUYECKUX 31eMeHTOB», «CTpOeHMe MOJIEKY bl BOAbI», «BellecTsa
B COCTaBe OpraHumamoB», «CTpPOeHMEe MOMeKY/bl 6enka», «CTPYKTYpbl G€NKOBOW MOMEKY/bl», «CTPOEHWe MONeKyn
YrneBoaoB», «CTpoeHne MOMEeKYN IUNUA0B», «HYKNenHoBble KMCNOTbI», «CTpoeHue Moneky bl AT®».

Ob6opyaoBaHue: XMMUYecKas nocyza 1 060pynoBaHue.

JlaGopaTopuas padora «O6HapyXXeHVe 6eN1KOB C MOMOLLbHO Ka4eCTBEHHbIX PeaKLin».

JlaGopaTopnas padora «lccnefoBaHNe HYKNENHOBBIX KAC/OT, BblAeNeHHbIX U3 KNEeTOK Pas/InyHbIX OPraHnu3mMoB».

Tema 5. Crpoenne u QyHKINH KJIETKH

Tunbl KNETOK: 3yKapmoTnyeckas 1 npokapuotTnyeckas. CTpyKTypHO-(YHKLMOHa/IbHble 06pa30BaHNA KNEeTKM.

CTpoeHMe MpoKapuoTMYeCcKOW KeTKn. KnetouyHas cTeHKa O6aktepuii u  apxeid. OCOGEHHOCTU CTPOEHUS
reTepoTpotHOM M aBTOTPOPHON MPOKAPUOTUUECKMX KNETOK. MecTo 1 posib NPOKapunoT B GUOLEHO3aX.

CTpoeHne ” (DYHKUMOHMPOBAHME 3YKapuMOTMYECKOW KneTKu. [MnasmaTuyeckas membpaHa (nnasManeMma).
CTpyKTypa nnasmatmyeckoii MembpaHbl. TpaHCMOPT BELLECTB Yepes3 naasMaTnyecKyro MeMopaHy: naccuBHbIN (Auddy3uns,
06/1eryéHHas angdysns), akTMBHbIN (MEPBUYHBIA U BTOPUYHBIA aKTUBHbIN TpaHCnopT). MonynpoHnLaeMocTs MeMOpaHb!.
PaboTa HaTpuii-KasIMeBOro Hacoca. JHAOLMUTO3: MUHOLMTO3, (paroynTos. Ik3oumTo3. KnetouHas cteHka. CTpykTypa v
(OYHKLUN KNETOYHOM CTEHKWN pacTeHWIA, rpruooB.

Lintonnasma. Lintosonb. Lintockenet. [ABvkeHne umutoniasMbl. OpraHongbl Knetkn. OgHoMeMOpaHHble opraHoupl
KNeTKn: aHgonnasmarmnyeckad cetb (3MC), annapaT [0Nb4KKW, NN30COMbI, UX CTPOEHWE U (YHKLMK. B3anmocBsasb



04HOMeMOpPaHHbIX OpraHoMAoB KIeTkn. CTpOeHWe rpaHyNsapHOro peTukynyma. Mexanusm nanpasnenus 6enxos 6 IIIC.
CuHTe3 pacTBOpMMbIX 6enKoB. CUHTE3 K/ETOYHbIX MeMbpaH. [nagkuidi (arpaHynspHblid)  3HAOMNIA3MATUYECKMIA
peTukynymMm. CekpeTopHasa (yHKuua annapara [onbmkun. Moougurxayus Geaxos ¢ annapame I oavoorcu. Copmuposka
benkoe 6 annapame I onvoocu. TPAHCMOPT BELLECTB B K/eTKe. Bakyonu pacTuTeNlbHbIX KNeTOK. KneTouHbli cok. Typrop.

[NonyaBTOHOMHbIE OpraHouibl KNETKW: MUTOXOHAPWUW, nnactupabl. llpoucxoorcoenue mumoxoHopuii u naacmuo.
Cumbuoeenes (K.C. Mepesckosckuit, JI. Mapeynuc). CTpoeHUe M (DYHKUMM MUTOXOHAPUIA W nnactug. lMepBudHbIe,
BTOPWYHbIE M C/IOXKHbIE NIACTUAbI (POTOCUHTE3NPYIOLMX 3YKapmnoT. X0ponaacTbl, XPOMOMIACTbI, IEMKONMACTbI BbICLLIMX
PacTEHUA.

Hemem6paHHble opraHouabl KneTku CTpoeHWe U (PYHKUUM HeMeMOpaHHbIX OpraHouaoB K/eTKW. Pu60COMbI.
Ipomescymounvie guramenmol. MUKPOPUNAMEHTbI. Axmurossie mukpoguiamenmol. MbILLEYHbIE KNETKU. Axmurosvie
KOMNOHeHmbl Hembliueynwvlx kiemok. MUKPOTPY60UKUN. KneTouHblil LeHTp. CTPOeHUe U ABVKEHME XXIYTUKOB N PECHUYEK.
MUKpPOTPYOOUKN umMTONNasmbl. LIeHTpUONb. benku, accoyuuposanHvle ¢ MUKPODUIGMEHMAMU U MUKPOMPYOOUKAMU.
MomopHnuvie 6enku.

Anpo. O60n04Ka A4pa, XPOMaTUH, Kapuornnasma, SApbILLKA, X CTPOeHME N PYHKLUMKN. ALepHbI 6eNKOBbIA MaTPUKC.
[MpoCTpaHCTBEHHOE PAacCrOfIOKEHNE XPOMOCOM B MHTepgasHOM fape. Dyxpomamun u ecemepoxpomamur. Benku
XPOMATUHA — TUCTOHbI. Junamuka si0eproti 06010uKy 6 Mumose. AoepHulil mpaHcnopm.

KneTouHble BKOYeHMS. CpaBHUTE/IbHAA XapaKTepUCTUKa KETOK 3yKapuoT (pacTUTENbHOIA, XXMBOTHOM, TPMOHON).

JleMoHCTpauumn

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

Tabnmubl 1 cxembl: «CTpoeHMe 3yKapuOTUYECKOW KNeTKM», «CTpOeHWe XXMBOTHOW KNeTKu», «CTpoeHue
PacTUTENbHON KNETKN», «CTPOEHME MUTOXOHAPUINY, «A0p0o», «CTPOEHME NPOKAPUOTUUECKON KNETKM.

O6opyoBaHMe: CBETOBOW MWKPOCKOM, MWKpoMNpenapaTtbl PacTUTENbHbIX, YXMBOTHbIX K/IETOK, MUKpPOMNpenapartbl
bakTepuasibHbIX K/IETOK.

JlabopaTtopHasi padoTta «/13yyeHne CTPOEHUA KNETOK Pa3/IMYHbLIX OpraH1M3MoB».

IIpakTHyeckasn padora «/13yyeHre CBOMNCTB KNETOYHON MeMOpaHbI»,

JlaGopaTopHas padora «lIccnegosaHue nnasmonnsa v gensiasmonnsa B PaCTUTENbHbIX KNeTKax».

IIpakTuyeckas padora «/13yyeHne ABMKEHNA LNTONAA3Mbl B PACTUTENIbHBIX KNeTKax».



Tema 6. O0OMeH BelIeCTB M NPeBpPalleHUE JHEPIUH B KJIETKe

AccMnnaumMa M- QUCCUMUNAUNA — [Be CTOPOHblI MeTabosm3ama. Tunbl OOMeHa BeLecTB: aBTOTPOMHbIA 1
reTepoTPOMHbLIA. YuacTue Kucopoja B OOMEHHbIX Mpoueccax. JHepreTuyeckoe 0b6ecrneyeHve KNeTKW: npespalleHve
AT® B 06MeHHbIX npoueccax. PepmMeHTaTUBHbIN XapaKTep peakuunii KNeTOYHOro metabonmnsma. ®epMeHTbl, UX CTPOEHME,
CBOMCTBA M MexaHu3Mm peiicteus. KodepmeHTbl. OTAMUMA (DEPMEHTOB OT HeOopraHWYecKuX KaTaim3aTopoB. besnku-
aKTMBaTopbl Y 6ENKN-MHIMOUTOPBI. 3aBUCUMOCTb CKOPOCTU (DEPMEHTATUBHBIX peakuuid 0T pasnyHbIX (haKTOpPOB.

[MepBUYHbIA CMHTE3 OpraHMYeCKX BELLECTB B KNETKE. POTOCUHTE3. AHoKCUeHHbIl U OKCUSEHHBII (DOMOCUHmME3 Y
oaxmepuii. Ceemocobuparowue nuemMenmvl U HUSMeHmbvl peakyuoHHo2o yeHmpa. POMb X/0pPONaacToB B npoLecce
(poTocuHTe3a. CeeToBas M TemMHoBasA (pasbl. @omoosixanue, Cs., Cs. u CAM-munwvr ¢pomocunmesa. MNpPOAYKTUBHOCTb
(hoTOCMHTEe3a. BnnsHue pasnnyHbIX PakTopoB Ha CKOPOCTb POTOCKMHTE3a. 3HaYeHMe (POTOCUHTE3A.

XemocuHTe3. Pa3Hoo6pa3ne OpraHM3MOB-XEMOCUHTETUKOB: HUTPUQUUMPYIOLWLME GaKTepuKn, >Xene3o6akTepuu,
cepobakTepuu, BOAOPOAHbIe bakTepun. 3Ha4YEHME XEMOCUHTE3a.

AHa3po0bHble opraHu3mbl. Buabl 6poxxeHuns. MNpoayKTbl 6POXEHMS U UX UCMO/Mb30BaHME Ye/lIOBEKOM. AHa3POO6HbIe
MWUKPOOPraHn3Mbl Kak 06beKTbl GUOTEXHONOMMA U BO3BYAMTENN BO/E3HEN.

A3p06HbIe OpraHn3mbl. ATarnbl 3HEPreTUYecKoro obmeHa. MoAroToBUTENbHbIA 3Tan. [MKONM3 — 6eCKUCIOPOaHOe
pacLLensieHne rnoKo3bl.

Buvonornyeckoe OKUCNEHWE, WM KETOYHOe [AbiXaHue. Ponb MUTOXOHAPWIA B npoueccax 6Groornmyeckoro
OKucneHua. Limknmyeckune peakumn. OKUCInTeNbHOE (POCHOPUNNPOBAHNE. Drepeust MemopanHo2o epaduenma npomoHos.
Cunmes AT®: paboma npomonnot ATD-cunmaszer. TlperMyLLECTBa a3poOHOr0 MyTM oO6MeHa BeLLeCTB Mepef
aHa3POoOHbIM. OPYPEKTUBHOCTb IHEPTreTUYECKOro 0bMeHa.

JlemoHcTpanuu

MopTpetsbl: k. Mpuctam, K. A. Tumupsaszes, C. H. BuHorpagckuin, B. A. 3Hrenbrapar, M. Mutuenn, . A.
3aBap3uH.

Tabnuubl 1 cxembl: «POTOCUHTE3», «IHEPreTUYeCKUii 0b6MeH», «buocmHTes 6enka», «CTpoeHWe (epMeHTa»,
«XEMOCUHTE3».

O6opyaoBaHMe: CBETOBOM  MMKPOCKOM, 060pyfoBaHMe 419 MNPUrOTOB/EHUA MOCTOSHHLIX W BPEMEHHbIX
MWKpPOMnpenapaTos.



JlaGoparopuass padora «/I3yyeHue KaTa/IMTUYECKOW aKTUBHOCTU (EPMEHTOB (Ha npumepe amunasbl WIn
KaTanasbl)».

JlaGopaTopnasi padora «/3yyeHve (pepMEHTATMBHOIO pacLLUensieHns nepokcuia BOLOPOLA B PacTUTENIbHBLIX W
YXUBOTHbIX K/IETKax».

JlaGopaTopnasi padora «CpaBHeHMe NpoLLeccoB (POTOCUHTE3A N XEMOCUHTE3ax.

JlaGopaTopHasi padora «CpaBHEHMe NPOLLECCOB OPOXKEHMSA U AbIXaHUSA».

Tema 7. HacaeacrBennasi uHGopManus U peaju3anus eé B KJIeTKe

Peakuun MaTpuMyHOro cuHTtesa. lMpuHLMN KOMMNEMEHTapHOCTM B peakumsax MaTpuyHoOro cuHtesa. Peanusaums
HacneACTBeHHON MH(opMauun. M'eHeTUYECKNIA KOA, ero CBOMCTBa. TPaHCKpMNUMA — MaTpUYHBbIA cuHTe3 PHK. TprHumnbI
TPaHCKPMNUUK:  KOMMNJIEMEHTAPHOCTb, aHTUMapanieNbHOCTb, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6
aykapuomuyeckot kiemke. Hexooupyrowue PHK.

TpaHcnaumsa n e€ atanbl. YyacTue TpaHCnopTHbIXx PHK B 6GuocMHTE3e 6efka. YcnoBmsa OMOCUHTe3a Oefika.
KoanposaHne amnHOKUCIOT. Ponb pubocom B GuocrHTe3e beska.

Cospemennvie npedcmasnenuss o cmpoenuu 2enog. OpraHn3aumMa reHoma y npoKapuoT U 3yKapuot. Perynaumsa
aKTUBHOCTW reHoB Y NpokapuoT. 'nnotesa onepoHa (P. XKakob, XK. MaH0). Moaekynsiprvie mexanuszmvl IKCApeccuu 2eHo8
y aykapuom. Poiv xpomamuna 6 pezyisayuu pabomel 2eHog. Perynaymsa o6MeHHbIX NpoLeccoB B KeTke. KneTouHblIl
romeocTas.

Bupycbl — HeK/IeTOYHbIE (DOPMbl XXM3HWM W 06/UraTHble napasutbl. CTPOeHMEe NPOCTbIX U C/IOXKHbLIX BUPYCOB,
peTpoBupycoB, OGakTepuotaroB. JKuswennwvii yuxn JIHK-codepacawux eupycos, PHK-codepocawux e6upycos,
baxmepuogacos. Obpammuas mpancKpunyus, pesepmasa, uHmezpasd.

BupycHble 3a60neBaHMSi YenoBeKa, XKMBOTHbIX, pacTeHuid. CrAA, COVID-19, coumanbHble U MeAULMHCKME
npobnemol.

Buoungopmamuxa: unmezpayus u ananuz 6orvuux maccusos («bigdatay) cmpykmyprolx 6uonocuueckux OamHwIX.
Hanomexnonocuu 6 buonoeuu u meouyure. Illpoepammupyemoie gpynxyuu 6eaxos. Cnocodwvt 0ocmasku iekapcms.

JleMmoHcTpanuu

MopTpeTsl: H. K. Konbuos, 4. W. ViBaHOBCKUMIA.

Tabnuubl 1 cxeMbl: «<BUOCKMHTE3 BenKa», «"eHeTUYeCKNin Kog», «Bupycol», «bakteprodarmns.



IIpakTueckasi padora «Co3aHne MoAenn BUpyca».

Tema 8. ZKuzHeHHBIA HUKJ KJICTKH

KneTouHblil UMK, ero nepuogsl 1 perynaums. VHTepasa n muto3. OCO6eHHOCTU MPOLEeccoB, NPOTEKaloWMX B
nHTepdase. [loAroToBKa KeTKM K  [eneHnto. [pecuHTeTuyeckud  (MOCTMUTOTUYECKWNIA), CUHTETUYECKUIA W
MOCTCUHTETUYECKNIA (MPEMUTOTUYECKINIA) NEPUOAbI MHTePdasbl.

MaTpuuHblidi  cuHTe3  AHK - pennukaumsa.  MpuHuunel  penavkaumm  AHK:  KOMMNAeMeHTapHOCTb,
MONYKOHCEPBATUBHbIA CUHTE3, aHTUNapainensHoCTb. MexaHusm pennvkaumm AHK. Xpomocombl. CTpoeHMe XpOMOCOM.
Tenomepbl 1 Teslomepasa. XPOMOCOMHbIA HAb0P KNETKM — KapuoTum. AuNionaHbIA U raniovugHblii Habopbl XPOMOCOM.
["OMO/1I0rMYHbIE XPOMOCOMbI. [10/10BblE XPOMOCOMBbI.

JeneHne knetkn — muto3. CTagmm MUTO3a M MPOUCXOAALLME B HUX Npouecchl. Tunbl MUTO3a. KapmoKuHe3 U
LUNTOKNHE3. bronornyeckoe sHayeHne M1To3a.

Perynauma MUTOTMYECKOIO LKA KNeTKW. MporpamMmmmpyemas KneToyHas rnbesb — arnonTos.

KrnetoyHoe £4p0, XPOMOCOMbI, (PYHKLMOHa/IbHAA FEHOMWUKA. Mexanusmbl nponugepayuu, ouggepenyuposku,
cmapeHnus u eubenu kiemox. «L{ugpposas knemxka» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JemoHcTpanuu

Tabnuubl 1 cXeMbl: «<XKU3HEHHbI LUK KNETKU», «KMUT03», «CTpoeHMe XpoMocom», «Pennnkauma AHK».

O6opyaoBaHue: CBETOBOI MUKPOCKON, MUKponpenapaTbl: «MUTO3 B KNeTKax KOpeLLKa yKa».

JlaGopaTopHasi padora «l/13yyeHne XpOMOCOM Ha roTOBbIX MUKpOMpenapaTax».

JlaGopaTopHasi padora «Hab/04eHNe MUTO3a B K/IETKAX KOHUYMKA KOpeLLKa IyKa (Ha roToBbIX MUKpOoMnpenaparax)».

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

Bronornyeckoe pasHoobpasue opraHn3MoB. OAHOKNETOUHbIE, KOJIOHWA/IbHbIE, MHOTOK/IETOUHbIE OpraHN3Mbl.

OCO6EHHOCTM CTPOEHUSA U XKU3HEAEATENIbHOCTN O4HOK/ETOYHbLIX OpraHM3MoB. bakTepuu, apxeun, OAHOKIETOYHbIe
rpubbl, OAHOKNETOUHbIE BOAOPOCAN, ApYrve NPoTUCTbI. KoTIOHWabHbIe OpraHn3Mbl.

B3anumoCBA3b YacTeil MHOrOKNeTOYHOro opraHuama. TKaHW, OpraHbl U CUCTeMbl OpraHoB. OpraHuam Kak eauHoe
uenoe. 'omeocTas.

TKaHM pacTeHWiA. Twunbl pacTUTENbHbIX TKaHel: o6pa3oBaTefibHas, MOKPOBHas, NPOBOAALLAs, OCHOBHas,
mMexaHunyeckasi. OCO6eHHOCTIN CTPOEHNS, (DYHKLMIA U PacronoXeHns TKaHel B opraHax pacTeHWiA.



TKaHM XXMBOTHBIX W YenioBeKa. TWMbl XXMBOTHbIX TKaHEen: anuTennanbHas, CoeanHUTeNbHasA, MbllleyHas, HepBHas.
OCO6GEHHOCTM CTPOEHUSA, YHKLMIA N PacrofioXKeHWs TKaHen B OpraHax XXMBOTHbIX M Ye/ioBeka.

OpraHbl. BeretatmBHble 1 reHepaTMBHbIE OpraHbl pacTeHUin. OpraHbl Y CUCTEMbI OPraHOB XXMBOTHBLIX W YesloBeKa.
@YHKUUKN OpraHoB 1 CUCTEM OpPraHoB.

Onopa Tena opraHn3mMoB. Kapkac pacteHmnit. CKefleTbl O4HOK/IETOUHBIX M MHOTOKETOUHbIX XXMBOTHbIX. Hapy)XXHbIil v
BHYTPeHHW ckeneT. CTPOeHME U TUMbl COeAUHEHUA KOCTEN.

[B1XeHne opraHnM3MoB. [BMKeHne 0AHOK/IETOYHbIX OpraH13MoB: aMEBoMNAHOe, XXIYTUKOBOe, PeCHUYHOE. [1BMKeHMe
MHOTOK/NETOYHbIX PacTeHuid: TPOMU3Mbl U HACTUW. [BMXKEHVWE MHOTOKNETOUHbIX XXMBOTHbLIX M 4Ye/oBeKa: MbllleyHas
cuctema. Pethnekc. CKeleTHbIE MbILLLbI M UX paboTa.

MnTaHne opraHnsmMoB. [lornoweHne BoAbl, YINeKUCNoro rasa M MuUHepasibHbIX BELLECTB pacTeHuaMW. [MnTaHme
XUBOTHbIX. BHYTPUMONOCTHOE W BHYTPUK/IETOYHOE nNuLleBapeHue. [nTaHWe MNO3BOHOYHbLIX >KMBOTHbLIX. OTAensbl
NYLLEeBapuTeNbHOro TpakTa. MuwesapuTenbHble Xenesbl. MNMuLeBapnTensHas cCMcTema YeoBeka.

[bixaHvne opraHu3mMoB. [bixaHue pacTeHWi. [blxaHue >XMBOTHbIX. Auddy3ns rasoB yepes NMOBEPXHOCTb KIETKMU.
KoxHoe fabixaHue. [bixaTenbHas NMOBEPXHOCTb. XKabepHoe U NErovyHoe AbixaHue. [bixaHue Mo3BOHOUHbIX YKMBOTHbLIX U
yenoBeka. OBOJIIOLMOHHOE YCNOXHEHNE CTPOEHMUA NETKMX MO3BOHOYHLIX XXMBOTHLIX. [biXaTe/lbHasd cMCTeMa YesloBeka.
MexaHn3M BEHTUNAUMW NETKUX Y NTUL, U MAEKONUTAOWMX. Perynauuns abixaHus. [bixatesibHble 00bEMbI.

TpaHCropT BewecTB Yy OpraHW3mMoB. TpPaHCMOPTHbIE CUCTEMbl PacTeHWid. TpPaHCNOPT BELLECTB Y >KMBOTHbIX.
KpoBeHocHasa cuctema u eé opraHbl. KpoBeHOCHasA CMCTeMa NO3BOHOYHLIX XXMBOTHBLIX U YenoBeka. CepALe, KPOBEHOCHbIE
cocyfbl 1 KpoBb. Kpyrn KpoBoo6palleHns. SBOMOLMOHHbIE YCIOXKHEHNS CTPOEHUSI KPOBEHOCHOW CUCTEMbI MO3BOHOUHbIX
YXMBOTHbIX. PaboTa cepaua v eé perynayms.

BblgeneHne y opraHM3MoB. BblaeneHve y pacTeHuid. BolgeneHue y X1UBOTHbIX. COKpaTUTeNbHble Bakyoin. OpraHbl
BblgeneHna. ®unbTpaumns, cekpeums n obpaTHOe BCacCbiBaHWE KakK MexaHW3Mbl paboTbl OpraHoB BblaeneHusd. CBA3b
MO/IOCTU TeNa C KPOBEHOCHOW U BbIAENUTENBbHON cUcTEMaMW. BblaeneHne Y No3BOHOUHbIX XMBOTHbIX U YesioBeka. Moykw.
CTpoeHure 1 PyHKUMOHMpPOBaHMe HedppoHa. Obpa3oBaHMe MOYM Y YeslioBeKa.

3almTa y opraHM3moB. 3alimTa y OAHOK/IETOUHbIX OpraHn3moB. Cnopbl 6akTepuii U LMCTbI NPOCTENLLMX. 3awmuTa y
MHOTIOK/IETOUHbIX pacTeHW. KyTunkyna. CpefcTBa NacCyBHOWM U XMMMUYECKO 3aLnTbl. PUTOHUMABI.



3almTta y MHOTOK/IETOUYHbIX XXMBOTHbIX. MOKPOBbLI U UX NPON3BOAHBIE. 3almuTa opraHusma ot 60s1e3Hei. VIMMyHHas
cucteMa 4enoBeka. KneTouHblid M ryMopasibHblA UMMYHUTET. BPOXAEHHLIN N NPUOBPETEHHBIN  CreynnIecKnii
NMMYHUTET. Teopus KNoHaNbHO-CenekTMBHOro nmmyHuteta (M. dpnnx, ®. M. bepHeT, C. ToHerasa). BocnanutenbHble
OTBETbI OPraHM3MoB. Posib BPOXKAEHHOIO UMMYHUTETA B Pa3BUTUUN CUCTEMHBIX 3260/1€BaHUN.

Pa3gpakMmocTb W perynauus y opraHusMoB. Pa3gpaXXMMOCTb Y OAHOK/ETOUHbIX OpraHu3mMoB. TaKCUChl.
Pa3fpaXXnMoCTb ¥ Perynaumns y pacteHuini. POCTOBbIE BELLECTBA U UX 3HAYEHNE.

HepBHad cuctema 1 ped/ieKTOpHas perynauma y >KMBOTHbIX. HepBHad cuctema u eé oTAeNbl. OBOMHOLMOHHOE
YCNOXXHEHWEe CTPOEHUSI HEPBHOW CUCTEMbI Y YXKMBOTHBIX. OTAe/bl FO/I0BHOIO MO3ra No3BOHOUYHbIX XXMBOTHbIX. Pethnekc u
peiekTopHasa gyra. besycnoBHble U YCNOBHbIE PeXIEKCHI.

["'yMopasibHast perynauns U 3HAOKPUHHAA CUCTEMA XKUBOTHBIX M 4enoseka. Kenesbl SHAOKPUHHON CUCTEMbI U KX
rOPMOHbI. [le/icTB1E rOPMOHOB. B3aMMOCBS3b HEPBHOM 1 3HAOKPUHHOWM c1cTeM. ['MnoTanamo-runogusapHas cuctema.

JlemoHcTpanuu

MNopTpeT: L. I. NaBnos.

Tabnuubl 1 cxembl: «OAHOKNETOYHbIE BOLOPOCN», « MHOIOK/IETOYHbIE BOAOPOC/N», «bakTepum», «pocTenLne»,
«OpraHbl LYBETKOBbIX PacTeHMin», «CUCTEMbl OPraHoB MO3BOHOYHbIX XXMBOTHbIX», «BHYTPEHHEe CTPOEeHUEe HAaCeKOMbIX»,
«TKaHW pacTeHuii», «KopHeBble CUCTEMbI», «CTpoeHMe cTebNs», «CTPOEeHME NMUCTOBOIN NNACTUHKMY», « TKaHW XKMBOTHbIX»,
«CKeneT yYenoBeka», «[lluuieBaputenibHad cuctema», «KpoBeHOCHaa cucTema», «[pbixatenbHad cuctema», «HepsHas
cuctema», «Koxka», «MbllleyHaa cucteMa», «BblgennTtenbHaa cuctemMa», «3HAOKPMHHAsA cuctema», «CTpoeHue
MbILLbI, < IMMYHUTET», «KNLLIEYHONONOCTHbIE», «CxXema NUTaHus pacTeHWii», «KpoBEHOCHbIE CUCTEMbI MO3BOHOYHbIX
YXMBOTHbIX», «CTPOeHNe rnapbl», «CTpoeHne nnaHapumn», «BHYTpeHHee CTPOeHWe AOXKAEBOro YepBsa», «HepBHadA cuctema
pblb», «HepBHaa cuctema NArywkun», «HepBHas cucTeMa MpecMblKaloWMXCs», «HepBHasa cuctemMa ntuu», «HepsHas
cucTema MnekonuTaroLwmx», «HepBHas c1ucTeMa YenoBeka», «Pedinekcs.

O6opyoBaHMe: CBETOBOW MWKPOCKOM, MUKponpenapaTbl OAHOKNETOUHbIX OPraHn3mMoB, MUKponpenapaTbl TKaHeM,
PaKOBUHbLI MOJIIFOCKOB, KOJINEKUMM HACEKOMbIX, WINIOKOXMX, >KMBble 3K3eMMNAPbl KOMHATHbLIX pacTeHui, repbapum
pacTeHUiA pasHbIX OTAENI0B, BMaXHble MNpenapaTbl YXXMBOTHbLIX, CKENeTbl MO3BOHOYHbLIX, KOMMEKLMN BGECrO3BOHOYHbIX
XXVMBOTHbIX, CKeneT 4enoBeka, 060pyaoBaHMe A/ AEMOHCTpauMM MOYBEHHOrO W BO3AYLUHOIO MUTAHUA pPacTeHWN,



pacLenneHns Kpaxmana n 6enkoB Nnog AecTeueM (hepMeHTOB, 060pyA0BaHMe A4/1 JeEMOHCTPaLMMN OMNbITOB MO U3MePEHUIO
YKM3HEHHOI EMKOCTM NIETKMX, MeXaHU3Ma AbIXaTe/bHbIX ABUXKEHWNIA, MOAENN FO/I0BHOr0 MO3ra pas/IMyHbIX XXMBOTHbIX.

JlaGopaTopuas padora «/13y4yeHune TKaHeil pacTeHUIN».

JlaGopaTopHas padora «/13y4yeHne TKaHen XXMBOTHbIX».

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

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

dopmbl pasMHOXKEHUS OpraHn3MoB: 6ecrosioe (BK/OYas BereTaTMBHOE) M NO0BOE. Brabl 6eCnonoro pasmMHOXeHUS:
MOYKOBaHWe, CNopynauns, hparmeHTaums, KNoHMPoBaHuMe.

[MonoBoe pasmMHOXKeHWe. [MonoBble KNeTKW, Unn raMeTsl. Meiio3. Ctagmm Meiio3a. MosefeHe XpOMOCOM B Melo3e.
KpoccuHrosep. Bronormyecknini CMbICn Meiio3a U NOMOBOrO npouecca. Melio3 U ero Mecto B XXU3HEHHOM LMKIIE
OpraH13Mos.

Mpea3apoabiieBoe pa3BuTHe. MaMeToreHes y XUBOTHbIX. [1o/10Bble Kenesbl. O6pazoBaHMe N pasBUTME MOSOBbIX
KneTok. CnepmartoreHes 1 ooreHes. CTpoeHMe NnosoBbIX KIETOK.

OnnofoTBOpeHMEe N 3MOPUOHA/IbLHOE Pa3BUTME XXMBOTHbLIX. Crnocobbl OMNOAOTBOPEHUSA: Hapy>KHOe, BHYTPEHHEe.
MapTeHoreHes.

VHanBunayanbHoe passuTme OpraHn3mMoB (OHTOreHe3). AMOPMOOrMA — HayKa O pa3BUTUM OPraHn3MoB. Mopgoeenes
— 00Ha u3 2nasHvlx npobrem smobpuonoeuu. Konyenyus mopghocenos u mooenu mopgoeenesa. Ctagnm smopmoreHesa
XWBOTHbIX (Ha npumepe narywkun). OpobneHue. Tunbl APOGNeHWA. [Jemepmunuposannoe u HeOepMUHUPOBAHHOE
opobnenue. bBnacmyna, munvl 6nacmyn. OCOBEHHOCTM [PO6GMEHMA  MEKONUTAOWMX. 3apOoAbllleBble  JIMCTKK
(racTpynsums). 3aknafkKa opraHoB U TKaHeil M3 3apofbllIeBbIX IMCTKOB. B3avMHOe B/IMSIHWE 4YacTell pa3BMBatOLLErocs
3apogpiwa (3MOpuoHaibHas WHAYKUMA). 3aknafka njaHa CTPOEHWA XXMBOTHOMO Kak pe3y/ibTaT MepapXmMyecKmnx
B3aMMOJENCTBMIA reHOB. BNnsHne Ha aMO6puoHanibHOe pa3BuTIe Pas/IyHbIX (haKTOPOB OKPYXKatoLLEN cpeabl.

POCT 1 pas3BuTME >XMBOTHbIX. [lOCTaMOpPUOHaNbHLIA nepuog. [pamoe M HenpsiMoe pasBuTUe. Pa3sButne C
mMeTaMop()o30M Yy 6eCno3BOHOYHLIX M MO3BOHOYHBLIX >XMBOTHbLIX. BMONornyeckoe 3HayeHue MPSAMOro U HENpPsMOoro
PasBUTUSA, UX PacnpoCTpaHeHre B NpUPoAe. TWMbl POCTa XMBOTHbLIX. PaKTOPbI PEryAaLMM poCcTa XXMBOTHBIX U YeNOBeKa.
CTafmn NoCTaMOPMOHa/IbHOTO PasBUTUA Y XXMBOTHBLIX U YenoBeka. [eprofbl OHTOreHesa yenoseka. CTapeHue u CMepTb
KaK 610/10rMyecKme npoLeccsl.



Pa3MHOXeHWe 1 pa3BUTHE pacTeHWNA. TamMeToUT 1 cnopouT. Melio3 B XXU3HEHHOM LMKIe pacTeHuid. Obpa3oBaHme
Crop B npotecce melio3a. MameToreHes y pacteHnii. OnnoL0TBOPEHNE N pa3BUTUE PaCTUTENIbHbIX OPraH13moB. [BoiHOe
On/I0f0TBOPEHNE Y LIBETKOBbLIX pacTeHuil. Obpa3oBaHmMe 1 pa3BUTHE CEMEHN.

MexaHn3Mbl Perynsauum OHTOreHes3a y pacTeHui 1 XXMBOTHBIX.

JleMoHCTpanun

MopTpeTsl: C. I'. HaBawwmnH, X. LLnemaH.

Tabnuubl N CcXembl: «BeretaTMBHOE Pa3MHOXEHME», «Turbl 6GECNOoNoro pPasMHOXeHUs», «Pa3sMHOXeHMe
XNaMUAOMOHabl», «Pa3MHOXeHWe 3Br/eHbl», «Pa3MHOXeHue Tnapbl», «Meino3», «XpoMOCOMbI», «[ameToreHes»,
«CTpoeHVe ANLEKNETKA K crepmaTto3onga», «OCHOBHble CTaAuMW OHTOreHesa», «[1pfAMOe W HenpsMoe pasBUTUE»,
«Pa3BnTE ManCKOro yka», «Pa3BuTue capaHuun», «Pa3BuTue NArywku», «[ABoHOe OnjaoA40TBOPEHME Y LIBETKOBbIX
pacTeHuin», «CTpoeHMe CeMAH OLHOLONbHbIX W [ABYLONbHLIX PacTeHWin», «XKWU3HEHHbIN LMK MOPCKOW KamnycCTbl»,
«XKM3HEHHBIN LMK MXa», «KU3HEHHbIN LMK NanopoTHUKa», « X KN3HEHHbIA LMK COCHbI».

ObopynoBaHMe: CBETOBO MUKPOCKON, MUKpPOMpenapaThl ANLEKIETOK U CNepMaTo30MaoB, MoLeNb «LInkn pa3suTus
NATYLLKN».

JlaGopaTopHasi padora «l/13y4yeHne CTPOEHMA NOMOBbIX K/IETOK Ha TOTOBbLIX MUKPOMNpenapaTaxs».

IIpakTHyeckasn padora «BbIsB/eHVE NPU3HAKOB CXOACTBA 3apOo/blLlelt MO3BOHOUHbIX XXUBOTHBLIX».

JlaGopaTopuas padora «CTPOEHME OPraHOB Pa3MHOXEHUS BbICLLIMX PACTEHUI.

Tema 11. I'eHeTHKa — HaAyKa 0 HACJIEACTBEHHOCTH M H3MEHYUBOCTH OPraHM3MOB

icTopna CTaHOB/IEHMSA M PasBUTUA FEHETUKM Kak Hayku. Pabotbl . MeHpensa, . ge ®pusa, T. MopraHa. Posb
OTEYECTBEHHbIX YY€HbIX B pa3BuTUKN reHeTukn. PaboTel H. K. Konbuosa, H. V. BaBunosa, A. H. Benosepckoro, . .
KapneuyeHko, HO. A. dununyeHko, H. B. Tumodeesa-PecoBcKoro.

OCHOBHble TeHeTUYeCKne MOHATUSA U CUMBOSIbI. [T'OMOMOrNYHbIE XPOMOCOMbI, a/ifefibHble TeHbl, aflbTEPHATUBHbIE
MPU3HaKK, AOMWHAHTHbLIA W PELECCUBHBIA MPU3HAK, rOMO3WroTa, reTepo3nroTa, YucTas fIMHUA, TMopuAbl, FeHOTUM,
(heHOTUN. OCHOBHbIE METOAbLI FTEHETUKN: TMOPNLOIOTMYECKUIA, LMTONOTNYECKNIA, MONEKYIAPHO-TEHETUYECKIA.

JleMmoHcTpanuu

MopTpeTbl: . MeHgens, I'. ge ®pus, T. MopraH, H. K. Konbyos, H. V. Basunos, A. H. benosepckuid, . .
KapneyeHko, HO. A. dunmnyeHko, H. B. TumogeeB-PecoBCKUIA.



Tabnuubl 1 cxemMbl: «MeTofbl FeHETUKINY, «CXeMbl CKPeLLUBAHNSA».

JlaGopaTopuas padora «[Apo3oduna Kak 06beKT reHETUYECKNX UCCIEA0BaHNIA.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

MoHornépuaHoe ckpelivsaHue. lNMepBblid 3aKkOH MeHAens — 3aKoH eanHO06pasns rMbpuaoB NepBoro MOKOJEHNUS.
MpaBuio LOMUHMPOBaHWUA. BTopoit 3akoH MeHfensa — 3aKOoH paclyensieHns MpusHakoB. LIMTONOrnyeckue OCHOBbI
MOHOIMOPUAHOIO CKpeLmBaHus. M'MnoTesa YACTOThbI ramer.

AHanusupyrollee ckpewiyBaHue. TpOMEXYTOUHbIA XapakTep HacnefoBaHMA. PacluensieHue npu3HakoB npu
Herno/IHOM JOMWUHMPOBaHUN.

AnrnbpuaHoe ckpewmBaHue. TpeTuid 3akoH MeHAens — 3aKOH He3aBWCMMOrO Hac/fefoBaHWA MPU3HAKOB.
LiTonornyeckme 0CHOBbI AUTMOPUAHOIO CKPELLMBaHWS.

CuenneHHoe HacnegoBaHve npu3HakoB. Pa6otbl T. MopraHa. CuensieHHOe HacnefoBaHMe TeHOB, HapyLueHue
cuennieHns mexxay reHamu. XpomMmoCcoMHas Teopus HacneLCTBEHHOCTMU.

["eHeTMKa nosia. XPOMOCOMHbI MexaHu3M orpefesnieHns nona. AyTocoMbl U MoJOBblE XPOMOCOMbI. [TOMOrameTHbIi
1 reTeporameTHbIi1 Nosi. 'eHeTUYecKas CTPYKTypa MoJoBbIX XPOMOCOM. HacniejoBaHMe NPU3HaKOB, CLEMIeHHbIX C MOJIoM.

CeHOTMN KaK LefiocTHas cuctema. MneinoTponus — MHOXECTBEHHOE [eiCTBME reHa. MHOXECTBEHHbIV aifenn3m.
B3aumopeiicTeme HeannenbHbIX reHoB. KoMnieMeHTapHOCTb. dnucTas. Monmmepus.

CeHEeTUYECKNIA KOHTPO/Ib Pa3BUTUS PACTEHWIA, XXMBOTHbLIX W YesloBeKa, a Takke (U3noNormMyeckmux npoLeccos,
MOBEAEHNS N KOTHUTUBHbIX PYHKLMIA. T'eHETUYECKME MeXaHN3Mbl CMMOMOreHe3a, MeXaH3Mbl B3aMOAENCTBUA «XO3AWH —
napasuT» M «X03UH — MUKPOOMOM». ["eHeTUYEeCKMe acrneKTbl KOHTPOS U M3MEHEHWUA HacNeACTBEHHOW MH(opMauun B
MOKO/IEHUAX KNEeTOK U OpraHu3moB.

JlemoHcTpanuu

MopTpeTsl: I'. MeHaens, T. MopraH.

Tabnuubl N cxembl: «[lepBblil U BTOPO 3aKOHbl MeHaens», «TpeTuii 3akoH MeHgens», «AHamsupytoLlee
CKpelymBaHMe», «HenonHoe AOMWHWMpPOBaHMe», «CLenneHHoe HacnefoBaHMe MPU3HaKoB Yy Apo30dusbl», «[eHeTuKa
nona», «Kapuotun uenoseka», «Kapuotun Aaposodunbl», «Kapnotun ntuubl», «MHOXECTBEHHBIN annenm3m»,
«B3anMofeiicTBMe reHoB».



O6opyfoBaHve: MoAenb 414 AeMOHCTpaL MU 3aKOHOB eAMHO06pasnsa rmbpuaos Nepeoro NoKoeHNs 1 pacLlenneHns
NPU3HaKoB, MoAeNb AN AEeMOHCTpauMy 3aKOHa He3aBUCMMOrO HacnefoBaHWS MPU3HakoB, MOAeNb AN AeMOHCTpaLumu
CLIEN/IEHHOr 0 Hac/eloBaHMA NPU3HaKOB, CBETOBOI MUKPOCKON, MUKponpenapar: «Apo3ogunias.

IlpakTHyeckas padora «/13yyeHvie pe3ynbTaToB MOHOTMOPUAHOIO CKPeLmBaHus y Ap030QubI».

IlpakTuueckas padora «/13yyeHvie pe3ynbTaToB AUTMOPUAHOIO CKPeLLmMBaHNS y AP030(PUIIbI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3anmogeincTeme reHotuna v cpefbl Npu GopMmpoBaHMmn geHoTuna. I3MeHUMBOCTL NPU3HAKOB. KayecTBeHHbIE 1
KO/IMYECTBEHHbIE NPU3HAKN. Buabl N3MeHYMBOCTU: HEHACNEACTBEHHAA U HAaCNeACTBEHHas.

MoanprkaLmoHHas M3MeHUYMBOCTb. Ponb cpedbl B (DOPMUPOBAHUN MOAUMDUKALMOHHON M3MeHYMBOCTM. Hopma
peakuuMu npusHaka. BapuaunoHHbI psAg 1 BapuauuoHHas kpueas (B. WMoraHHceH). CBoilcTBa MOAM(UKALMOHHOM
N3MEHYMBOCTH.

[eHOTMNMYeCKass  M3MeHYMBOCTb.  CBOWCTBA  FEHOTUMWYECKOM  M3MEHUMBOCTU.  Buabl  reHOTUMNMYecKoM
MN3MEHYMBOCTN: KOMOMHATMBHAsA, MyTaLVOHHAS.

KombuHaTtMBHass M3MeHYMBOCTb. Meiio3 M MOJIOBO MPOLECC — OCHOBA KOMOMHATMBHOW WM3MEHYMBOCTWU. Posb
KOMOMHATMBHOW N3MEHUYMBOCTM B CO34aHUM FEHETUYECKOro pa3Hoo6pasuns B Npegenax O4HOro Buaa.

MyTaunMoHHast M3MEHUMBOCTb. Buabl  MyTaumii:  reHHble, XPOMOCOMHblE, TE€HOMHble. CrMOHTaHHble U
NHAYLMPOBaHHbIe MyTauun. AaepHble 1 LMTONIa3MaTuyeckme mytaunn. ComaTnyeckne 1 nonosble MyTtauun. MNpuymHbl
BO3HWKHOBEHUA MyTaumil. MyTareHbl U UX BIMSAHWE HA OPraHun3mbl. 3aKOHOMEPHOCTU MYTaLUMOHHOro npolecca. 3akoH
FOMO/SIOTMYECKNX PALOB B HAcMeACTBeHHOW wu3meHumBocTM (H.W. BaBunos). BHesgepHas W3MEHUMBOCTb U
HacneaCcTBEHHOCT.

Onueenemuxa u INUSEHOMUKA, POJIb ISNUCEHEMUUYECKUX @(1707”10[906 6 HACNe008aAHUU U  UBMEHYUBOCU
gbeHomunuquKux NPU3HAKOB Y OPp2AHUIMOE.

JdemoHcTpanuu

MopTpeThl: . e ®pus, B. MloraHHceH, H. V1. BaBunos.

Tabnuubl ©n  cxembl: «Buabl  M3MeHUMBOCTU», «MoAMDMKALUMOHHAs W3MEHYMBOCTb», «KOMOGUHaTMBHaA
N3MEHUYMBOCTb», «Meino3», «OnnoaoTBopeHne», «I"eHeTMYeCKme 3a601eBaHNS YeNoBeKay», «Buabl MyTaumii.



O6opyoBaHMe: XMBble N repbapHble 3K3EMMNAPbl KOMHATHbLIX PacTeHWUA, pUCYHKM (thoTorpadum) XXUBOTHBIX C
pasINyHbIMK BUAAMWN N3MEHYMBOCTW.

JlaGoparopHnasi pa6ora «lccnefoBaHMe 3aKOHOMEPHOCTEN MOAUMPUKALNOHHON W3MEHUMBOCTU. [loCTpoeHue
BapMaLMOHHOr0 psja 1 BapuaLMoOHHOW KPUBOW».

IIpakTuyeckas padora «MyTaumm y apo3odusbl (Ha roTOBbIX MUKPOMNpenaparax)».

Tema 14. I'eHeTHKA YeJIOBEKA

KapvoTun yenoseka. MexayHapofHas nporpamma MUccrefoBaHuUsa reHoma YesioBeka. MeTofbl U3YyYeHUS TEHETUKU
YesioBeKa: reHealorMYecknin, OG/IM3HELOBbIA, LMTOreHETUYECKUA, MOMNYNALUMOHHO-CTAaTUCTUYECKUA, MONEKYNAPHO-
reHeTMyeckunii. CoBpeMeHHOe onpefeneHne reHoT1na: NosIHOreHOMHOe CEKBEHMPOBaHNe, FreHOTUMPOBaHWe, B TOM YKC/e
c nomouwpto TMLP-aHann3a. HacnefcTBeHHble 3ab0/ieBaHUS YenoBeKa. [eHHble M XPOMOCOMHble 60/1e3HN YenoBeKa.
BonesHu ¢ HacneACTBEHHOWN NPeapacnoNOXeHHOCTbI0. 3HaYeHe MeAULUHCKON reHeTUKM B NPeAoTBPpaLLeHNN U NTeYeHNN
reHeTUYecKUX 3aboneBaHMn 4YenoBeka. MeauKO-reHeTUYeCcKoe KOHCYNbTMpOBaHWe. CTBOJIOBble K/ETKW. [loHATUE
«TeHeTMYECKOro rpysa». TMYeCKme acrneKTbl UCCNeL0BaHWIn B 061aCTN pelakTMPOBaHNA reHOMa U CTBOJIOBbIX KNETOK.

["eHeTUYeCKMe (haKTOpPbl MOBbILLEHHON YYBCTBUTE/IbHOCTM YeNOBEKA K (DU3MYECKOMY M XMMUYECKOMY 3arpsi3HEHUIO
OKpYy>KatoLeli cpefbl. MeHeTnYeckas NpeapacnonoXeHHOCTb YeNoBeKa K NaTonormsm,

JemoHcTpanuu

Tabnmupl 1 cxembl: «Kapnotun venoBeka», «MeTofbl U3yYEHNS TEHETUKMN YenoBeka», «I eHeTnYeckne 3aboneBaHUs
YeloBeKa.

IpakTuuyeckasn padora «CocTaBneHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cesnrekuusi OpraHu3MoB

JomecTnkauma n cenekums. 3apoXkaeHue cenekumm n pgomectukauuun. YdeHume H. W. BasBunoBa o0 LleHTpax
MPOVCXOXAEHNA N MHOroobpasusi Ky/nbTYpPHbIX pacTeHWiA. Ponb cenekuum B CO3A4aHMM COPTOB pacTeHWUd U Mopof
XMBOTHbIX. COpT, Nopoja, WraMM. 3aKOH roOMOIOrMYeCcKNX psaoB B HacneACTBEHHON n3meHunBocTn H. . BaBunosa, ero
3HayeHue NS CeNeKUMOHHON paboTbl.

MeTofbl CeNneKUMOHHOW paboTbl. VICKYCCTBEHHbIN 0TOOP: MaCcCOBbIA N MHANBUAYA/IbHBIA. DTarnbl KOMOMHALMOHHOM
cenekumun. VicnbiTaHne Npovn3BoauTeNein No NoToMcTBy. OTO60OP MO reHOTUMY C NOMOLLGHO OLEHKN (PeHOTUMNA NOTOMCTBA U
0T6OpP MO reHoTUNy C NOMoLLbO aHan3a AHK.



ICKYyCCTBEHHbIA MyTareHe3 Kak METOf CeneKUMOHHOW paboTbl. PagmauMoHHbIA U XUMUYECKUA MyTareHe3 Kak
MCTOYHMK MyTauuil y Ky/nbTYpHbIX (POPM OpraHvu3MoB. KICcrnonb3oBaHMe TEHOMHOrO pefakTUpoBaHMS UM MEeTOAO0B
peKoMOUHaHTHbIX AHK ans nonyyeHns MCXOAHOro maTepuana ansa cenekuum.

Mony4yeHne nonunaouaos. BHyTpuBMAaoBas rmopuamsaums. BanskopoACTBEHHOE CKpelmBaHue, AN UHOPUANHT.
HepoacTBeHHOe CKpeluvBaHue, U ayTopuamHr. F'etepo3nc M ero NpUYMHBL. VIcnosnb3oBaHWe reteposnca B Cenekuun.
OTtpanéHHas ruépuamsaums. NpeogoneHne 6ecrnnogns MeXXBUAOBLIX TMOPUAOB. [JOCTMXKEHUA CeNeKUMn pPacTeHUA K
YXVBOTHbIX. «3enénas pegonoyusy.

CoxpaHeHUe 1 N3ydeHne reHeTUYECKMX PECYPCOB KY/IbTYPHbIX PaCTeHUI U UX AUKUX POAUYEin AN CO34aHUS HOBbIX
COPTOB N TMBPUAOB CeNbCKOXO03ANCTBEHHBLIX KYNbTYP. M3yuenue, coxpanenue u ynpasieHue 2eHemudeckumy pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICII06bLX IHCUBONIHBIX 6 YEJIAX YIVHUULEHUA CYUWEeCMEYIOUWUX U CO30aHUSI HOBbIX nopoc), JUHUU
u Kpoccoe, 6 mom dHucie C NnpumMeHeHUuem COBPEMEHHbIX Memooos HAY4YHblX ucmedo@aﬂuﬁ, nepedoebzx uoeu u
nepcnekKmueHsvlx mexHoI02Ul.

JleMoHCTpanumn

MopTpeThl: H. . Basunos, W. B. MuuypuH, I'. [I. KapneyeHko, . I'. JlykbaHeHKo, b. J1. AcTtaypos, H. Bopnoyr, L.
K. benses.

Tabnmupl 1 cxembl: «LIeHTPbI MPONCXOXKAEHNA N MHOI006pasns KyNnbTYPHbIX pacTeHW», «3aKOH FOMO/OrMYeCKmX
PSAO0B B HAC/IEACTBEHHOW M3MEHUMBOCTU», «MeTofbl cenekunmn», «OTaanéHHas rnopuamnsaums», «MyrareHes».

JlaGopaTopnas padora «/13y4yeHne COpTOB Ky/bTYPHbIX PaCTEHUI 1 MOPOL AOMALLHUX XUBOTHbIX».

JlaGopaTopHnas padora «/13y4yeHne MeTo0B CeNeKUnn pacTeHN».

IIpakTHyeckasn padora «[1PVBMBKA PACTEHUNIA».

Axckypeusi «OCHOBHbIE METOAbI U LOCTVKEHUSA CENeKUMM PacTEHUA W XXMBOTHLIX (Ha CENEeKUMOHHYIO CTaHLMIo,
MNNeMeHHY0 (Depmy, COPTOUCMbITATE/IbHBIA YUYacTOK, B TEM/IMYHOE XO39MCTBO, B /1abOPaTOPUIO arpoyHMBEPCUTETA WK
HaY4HOr0 LeHTpa)».

Tema 16. BuoTexHoJ10rusi 1 CHHTETHYECKAsA OMOJIOT s

OObeKTbl, WCNONb3yeMble B OMOTEXHONMOTMW, — KNETOYHble W TKaHeBble Ky/bTYpbl, MWKPOOPraHn3mbl, WX
XapakTepucTuka. TpaguuMoHHas BMOTeXHOMOrMS: xneboreyeHne, NosydeHNe KMUCIOMOMOYHBIX MPOLYKTOB, BUHOAENVE.



MuKpo6ronornyecknini cuHTe3. O6beKTbl MUKPOBMONMOTMYECKMX TEXHOMOruin. Mpon3BofAcTBO 6efika, aMMHOKMCIOT U
BUTaMMVHOB.

Co3faHne TeXHOMOMMIn U MHCTPYMEHTOB Lie/leHanpaB/ieHHOr0 M3MEHEHMS U KOHCTPYMPOBaHUS TEHOMOB C Lie/bo
MOly4YeHUs OPraHNM3MOB M NX KOMIMOHEHTOB, COAepXKaLLMX He BCTpeyaroLwmecs B Npupoae 6UOCUHTETMYECKME NYTHN.

KneTouHasa nHXeHepus. MeToapbl Ky/nbTypbl KNETOK U TKaHel pacTeHUIn N XXMBOTHbIX. KprnobaHkn. ComaTnyeckas
rmépuamsaums 1 comaTuyeckmin ambpuoreHes. Mcnonb3oBaHWe ranjovgoB B CeNeKUMU pacTeHuid. [Tlonyuenue
MOHOKNOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATIbHBIX AHMUMEN 8 Medm;uﬂe. MCKyCCTBeHHOE
OMNOAO0TBOPEHME. PEKOHCTPYKUMA SNLEKNETOK W K/IOHMPOBaHWE XXMBOTHbIX. MeTog TpaHCniaHTauumM afgep KeTok.
Texuonozcuu OB()OpOGJleHZ/lﬂ, KYJ1bmusupoearusl U MUKPOKJIOHAIbHO2O PA3MHONCEHUA CeNbCKOXO3AUCMBEHHBIX Kyiemyp.

XpPOMOCOMHast N reHHas UHXXeHepus. VICKYCCTBEHHbIA CMHTE3 reHa M KOHCTpyupoBaHuMe peKoMouHaHTHbIX AHK.
Co3z0anue mpanceennvlx op2anusmos. JOCTVKEHNSA N NePCrEKTUBbI XPOMOCOMHON N FTeHHOW MHXKEHepPUU. JKONOrnYecKme
N 3TUYECKME NPO6/IEMbl TEHHOW UHXKEHEPUN.

MeauumHckne 6ruotexHonoruum. MNoctreHomHasas uudgposas meamumHa. MLUP-guarHocTnka. MeTabo/loMHbIA aHanus,
reHOLEHTPUYECKMIA aHanM3 MpoTeoMa YesioBeka A8 OLEHKM COCTOSHWSA ero 340poBbs. MCnonb3oBaHWe CTBOJOBbIX
KNeTok. TapreTHad Tepanus paka. 3D-6uoviHxeHepus Ana pa3paboTky (PyHAAMEHTa/IbHbIX OCHOB  MEeAMLMHCKMX
TEXHO/OMMI, CO3L4aHNA KOMIMEKCHbIX TKaHell coYeTaHWeM TEXHOMOTUA TPEXMEPHOro GUONMPUHTUHIA U CcKaddonguHra
A1 peLLeHns 3aaay nepcoHaIM3npPoBaHHON MeAULMHBI.

Co3faHne BEKTOPHbIX BaKUMH C Lefblo o0becneyeHss KOMOWHMPOBAHHOW 3awptbl OT BO36yauTenein OPBU,
YCTaHOB/IEHNE MOMNEKYNAPHbIX MeXaHU3MOB (hYHKUMOHMpoBaHusA PHK-codepxalimx BMPYCOB, Bbi3blBatOLLMX 0C060
oracHble 3ab60/1eBaHNSA YeI0BEKA U XKUBOTHbIX.

JlemoHcTpanuu

Tabnuupbl M cxembl: «/cnonb3oBaHWMe MWKPOOPraHNM3MOB B MPOMbILWIEHHOM MPOU3BOACTBE», «KeTo4yHas
NHXXeHepusa», «I"eHHasA NHXeHepus».

JlaGopaTopnas padora «l/13yyeHne 06bEKTOB OBUOTEXHOMOMUN»,

IpakTnueckas padora «[1oyyeHne MONOYHOKUC/ILIX MPOAYKTOB».

Ixckypeusi «BMOTEXHONOIMNA — BadKHelLas MPoM3BOAMTENbHAA CWMa COBPEMEHHOCTU (Ha BMOTEXHOMOrMYecKoe
MPOV3BOACTBO)».



11 KIIACC

Tema 1. 3apo:xkaenue u pasBuTHE IBOJTIOIUOHHBIX NMPEACTABJIECHUI B 0M0JI0TMH

JBO/MOUVOHHaA Teopunsa Y. [apsuHa. [Mpeanocbiiku BO3HUKHOBEHUA AapBUHU3Ma. XKN3Hb U HayyHada [AeATeNlbHOCTb
Y. JapBuHa.

Asmxyuine cunibl sgonouun Bugos no Y. JapsuHy (BbICOKass WHTEHCMBHOCTb PasMHOXEHWs OpraHu3moB,
HacneACcTBeHHas M3MeHYMBOCTb, 6opbba 3a CyLLeCTBOBaHWE, ECTECTBEHHbIN N UCKYCCTBEHHbI 0TOOP).

OdopmneHne cuHTeTMYecKon Teopun aonouun (CT3I). HelTpanbHaa Teopus aBonouun. CoBpeMeHHast
3BOJOLMOHHAA 61oNorus. 3HaveHve 3BOJHOLMOHHON TeoprM B (DOPMUPOBAHNIN €CTECTBEHHO-HAYUYHON KapTUHbI MUpa.

JleMoHCTpanun

MopTpeTbl: ApuctoTtens, K. JInHHen, XK. b. Namapk, 3. XK. CeHT-Unep, XK. KioBbe, Y. OapsuH, C. C. YeTBepurKos, W.
. WmanbrayseH, k. XongeitH, O. K. benses.

Tabnmupl 1 cxembl: «Cuctema >Xuneo npupogpl (no K. JInHHew)», «JleCTHMLA XMBbIX CcywlecTB (Mo Jlamapky)»,
«MexaHn3M (opMMpPOBaHUS MPUCMOCOGMEHNIA Y pPacTEHMI M XUBOTHbIX (N0 JlamapKy)», «KapTa-cxema mapipyTa
nyTewectsma Y. OapsuHa», «Haxoaku Y. [apBuHa», «PopMbl 60pbObl 3a CyLLECTBOBaHME», «[lopodbl rony6ei,
«MHoroo6pasue KynbTYpHbIX (DOPM KanycTbl», «[1opogbl AOMALLHUX YXUBOTHbIX», «Cxema 06pa3oBaHNA HOBbIX BUOB
(no Y. OapBuHy)», «Cxema COOTHOLLEHUS ABVXKYLUMX CUT 3BOMHOLMN», «OCHOBHbIE MOMOXEHNA CUHTETUYECKON Teopun
3BOTIOL M.

Tema 2. MuKpo3BOIIOLMSA U €€ Pe3yJIbTATHI

Monynaumsa Kak anemeHTapHas eanHuua asonoumn. CoBpeMeHHble MeTOAbl OLLEHKN FreHeTMYeCKoro pasHoobpasms 1
CTPYKTYpbI MNONynAaunii. M3MeHeHWe TreHO(oH4a MNOMynsuum Kak 3feMeHTapHOe 3BO/IOLMOHHOE SiBNeHME. 3aKoH
reHeTU4Yeckoro pagHosecusa . Xapau, B. BaiiH6epra.

AnemMeHTapHble (hakTopbl (ABVKYLLME CUMbI) 3BOAOLMN. MyTaluMOHHbINA npouecc. KombuHaTUBHas M3MEHYMBOCTb.
[peid reHoB — cny4variHble HeHanpae/eHHble U3MEHEHWS YacTOT ansienield B Nonynaumnax. dMeKT ocHoBatens. dggpexm
OymuiLioyHo2o 2opaviuka. CHUdICEHUe 2eHemu4ecKko20 pasHoobpasus: npudunvl u cieocmeus. llposenenue 3¢hghexma



opeligha 2enoe 6 6ovuux u marvix nonyrayusx. Murpaumu. sonaumsa nonynsayuin: reorpamyeckas (NPoCTpaHCTBEHHAS),
bronornyeckas (penpoayKTnBHas).

EcTecTBeHHbIA OTOOP — HanpaBNAOWMA (hakTop 3BOMOUMM. DOPMbI €CTECTBEHHOIO 0TOOpa: [ABMXKYLLMNA,
CTabUM3NPYIOLNIA, pa3pbiBatOLLMiA  (AU3PYNTUBHBIN). 1010BO OTOOP. BO3HMKHOBEHME W 3BOMOLUA COLMAILHOIO
MOBEAEHMS XXMBOTHbIX.

MpncnocobseHHOCTb  OPraHM3MOB  Kak  pe3ynbTaT  MUKPO3BOMOUMWA. BO3HWMKHOBEHME NpPUCNOCO6/eHU Y
opraHu3moB. ApomMopdo3bl 1 manoagantauun. [pyvMepbl NPUCMOCOBNIEHNIA Y  OpPraHU3MOB: MOPIONOrMyecKme,
(hmsmonornyeckme, GUOXMMmMYeckKune, nosegeHYeckme. OTHOCUTENIbHOCTbL NMPUCTOCO6/1IEHHOCTN OPraHN3MOB.

Bua, ero kputepum n CcTpyktypa. BupoobpasoBaHue Kak pesynbTaT MUKPO3BOMOUMW. M30MAuMst — KIHOYeBOWA
(hakTOp BMAooGpasoBaHMA. [yTK 1 Cnocobbl BULO0Opa30oBaHWA: asinonaTpuyeckoe (reorpamyeckoe), cMMnaTpruyeckoe
(3Konornyeckoe), «MrHoOBeHHoe» (noanniougusaums, rmbpuamnsauns). JnntensHOCTb 3BOJHOLMOHHBIX NMPOLIECCOB.

MexaHn3Mbl DOPMUPOBaAHNA BMOIOTMYECKOro pasHoobpasms.

Pob 3BO/IKOLMOHHOM 61ON0ornm B paspaboTke Hay4HbIX METOL0B COXpaHeHWs 6ropasHoo6pasns. MUKpPO3BOIOLMA 1
KO3BO/HOLMS MapasnToB M UX X031eB. MexaHn3Mbl (hOPMUPOBAHNSA YCTOMUYMBOCTN K aHTMOMOTMKAM U cnocobbl 60pbobl €
He#.

JemoHcTpanuu

MopTpeTbl: C. C. UeTBepukos, 3. Malip.

Tabnmupl 1 cxembl: «MyTaUnOHHas W3MEHUYMBOCTb», «[MOMyNsALUMOHHAA CTPYKTypa Buaa», «Cxema MNposiBNEHUS
3aKoHa Xapan—BaitHoepra», « ABUXYLLE CUMbl 3BOMTHOLIMWY», «DKONOrMYecKas 130M5aums Nonynsumnii ceBaHCKON openm»,
«["eorpatmyeckasl M30M1AUMA  NIMCTBEHHULbI CUOMPCKON W NIUCTBEHHULbLI AaypcKoW», «[onynsuMoHHbIE  BOJHbI
YMC/IEHHOCTN XULLHMKOB N XXePTB», «CxeMa [eliCTBUA eCTECTBEHHOro 0T6opa», «PopMbl 60pbObI 3a CyLLECTBOBAHME,
«HayCcTpranbHblA - MenaHu3M»,  «KuBble  UCKOMaemble»,  «[MOKPOBUTENbCTBEHHAA  OKpacka  YKUBOTHbIX»,
«[pefynpexjaroLlasd oKpacka XUBOTHbIX», «PU3M0I0OTMYecKe aganTaunm», «NpucnocobieHHOCTb OpraHn3MoB U eé
OTHOCUTENbHOCTbY»,  «KpuTepun Buga», «Buabl-gBorHUMKKM», «CTpyKTypa Buga B npupoge», «Crnocobsl
BNI006pa3oBaHus», «I"eorpatmyeckoe B1Ao006pa3oBaHne TPEX BMAOB NaHAbILLEN», «DKOMNOrMYecKoe BMA00Opa3oBaHmMe
BUAOB CUHMLY, «[10NMNNONAbI PAaCTEHNIA», «KanyCTHO-peaeYUHbI rnbpuay.



Ob6opyaoBaHue: repbapuv pacTeHW, KOMMEKLMN HACEKOMbIX, Yyyena NTWL U 3Bepeil ¢ npumepaMmn pasinyHbIX
MPUCMOCO6NEHNA, Yydena NTUL WM 3BEpPeil pasHblX BWUAOB, repbapum pacTeHuii 6M3KMX BUOOB, 06pPa30BaBLUMXCA
pas/IMyHbIMK criocobamum.

JlaGopaTopHas padora «BblsiBNIeHVEe N3MEHUMBOCTU Y 0COBGEN OAHOI0 BUAA».

JlaGopaTopnas padora «[1pncrnocobeHns opraHn3mMoB N UX OTHOCUTENbHAA Lie/1eCo006Pa3HOCTb.

JlaGopaTopnasi padora «CpaBHeHMe BUA0B N0 MOPHPOIOrMYECKOMY KPUTEPUIO».

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

MeTobl M3y4YeHUs MaKpOo3BOMOLUNMA. MafeOHTONOrNMYECKe METOAbI U3yYeHns 3BoMouuK. MNepexofHble hopMbl U
(hmnoreHeTUYeCcKme paLbl OPraH1M3MoB.

Buoreorpauyeckne Metoabl M3yydeHUs asonounn. CpaBHeHWe ¢opbl U hayHbl MaTepMKOB W OCTPOBOB.
Buoreorpadguyeckne obnact 3emnn. Buapl-aHAEMUKN N PENIUKTBI.

AMOPNONOrNYecKne 1 CpaBHUTENbHO-MOPJONOrMYECKMNE METOAbI U3YUYEHNA 3BOMOUNN. [TeHETUYECKME MeXaHU3MbI
3BOJIOLUMM  OHTOreHesa W MOSBMAEHUA  3BOIFOLMOHHBLIX HOBLUECTB. [OMOSIOTMYHbIE W aHaIOTUYHbIE  OpraHbl.
PyovMeHTapHble opraHbl W aTaBu3Mbl. MOSEKYNAPHO-TeHETUYECKME, OMOXMMUYECKME W MaTemaTuyecKme MeToAbl
N3yyeHns 3BOSIIOLUN. TOMONOrNYHbIE reHbl. COBpEMEHHbIE METO/bl MOCTPOEHNS (PUNOTEHETUYECKMX [LEPEBLEB.

XpPOMOCOMHbIe MyTaLMn 1 3BOJIKOLMSA FrEHOMOB.

O6uwme 3aKOHOMePHOCTH (Npasuna) 3BONKUNN. TIpunyun cmenst yukyuti. He0bpaTMMoCTb 3BoMOUMA. AfanTUBHas
pagnauma. HepaBHOMEPHOCTb TEMMOB 3BOJHOLUN.

JleMoHCTpauumn

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

Tabnuubl 1 cxembl: «PUNOreHETUYECKUIA PSL NoLaan», «APXEoNnTEPUKC», «3Bepo3yoble fLlepbl», «CTerouedanbl»,
«PrHMOUTLI», «CeMeHHble NanopoTHUKW», «buoreorpauyeckmne 30HblI 3emn», «Apeind KOHTUHEHTOB», «PennKTbI»,
«HayvanbHble CTagnm aMOPUOHANIBHOIO Pa3BUTUA MO3BOHOUHbIX XXMBOTHbIX», «["OMO/IOrMYHbIE N aHANIOrMYHbIE OPraHbI»,
«PyanNMeHTbI», «ATaBU3MbI», «XPOMOCOMHbIE HAbOPbl YenoBeKa WM LUMMMaH3e», «[/laBHble HamnpaBieHUs 3BOHOLMN,
«O6LLMe 3aKOHOMEPHOCTM 3BOTOLUNY.

O6opyfoBaHMe: KOMINEKUNUA, Tepbapun, MYIsSHKM MCKOMAaemMblX OCTATKOB OPraHuM3MOB, MY/SXKA TOMOJOMUYHBIX,
aHa/IorNYHbIX, PYANMEHTAPHbIX OPraHOB M aTaBU3MOB, KOMIEKLMN HACEKOMBIX.



Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hay4yHble rMnoTesbl MPOUCXOXAEHNA XU3HM Ha 3emnie. ABMoreHes 1 naHcnepmus. [JoHayyHble npeacTaBieHns O
3aPOXKAEHUN XKN3HKN (KpeaumoHusm). 'nnoTesa NOCTOAHHOIO Camo3apOoXAEHUA YKMU3HM U eé OMpOoBepPXKeHWe onbitamn .
Peaw, /1. CnannaHuaHu, J1. MNMactepa. MponcxoxaeHme XXn3Hm n actpobnonorus.

OCHOBHbIe 3Tarbl HEOpraHM4eckoi 3sonoummn. MNMnaHetapHasa (reosormyeckas) 3BoMoOLMA. XUMUYECKas 3BOMOLMS.
ABWNOTeHHbIA CUHTE3 OpraHMYeckMx BewecTB U3 HeopraHudeckmx. OnbiT C. Munnepa u I'. KOpu. O6pasoBaHue
MonMMepoB 13 MoHoMepoB. KoauepsaTHast runotesa A. . OnapuHa, runote3a nepBMUYHOro 6ynboHa K. XongeiHa,
reHetnyeckasa runotesa . Ménnepa. Pn6osnmbl (T. Yek) u runotesa «mmupa PHK» Y. I'mnbepta. dopmmpoBaHme
MeM6bpaH 1 BO3HMKHOBEHWE NPOTOKNETKN.

Wctopusa 3emnn n metoabl eé u3yyeHusa. VICKonaemble OpraHMYeckue OCTaTKW. ['e0OXPOHOMornsa n eé MmeTofbl.
OTHocuTeNbHasA 1 abCONOTHAA reOXPOHOIOrMA. Me0XPOHOIOrMyecKas LWKana: 30Hbl, 3pbl, NePUOAbI, MOXU.

HauvaibHble 3Tanbl OpraHNYeckoin aBontoumun. MosBieHne 1 3BOMKOLMA NEPBbIX KNETOK. IBOMOUMA MeTabonmama.
Bo3HMKHOBEHME MepBbIX 3KocMcTeM. COBpPeMeHHble MUKPOOHbIE BUONMEHKM KaK aHasior nepBbiX Ha 3emse COOOLLECTB.
CtpomaTonuTel. [MpoKapnoThl N 3yKapuoTsl.

MpoucxoxaeHne 3ykapuoT (CUmOuOreHes). IBOMIOLUMOHHOE MPOUCXOXKAEHME  BMPYCOB. [1poncxoxxaeHue
MHOTOK/IETOYHbIX OPraHu3mMoB. BO3HMKHOBEHWE OCHOBHbLIX FPYMN MHOTMOK/1IETOUYHbIX OpraH13MOB.

OCHOBHble 3Tanbl 3BOMIOLMUN BbICLUMX pacTeHWi. OCHOBHblE apoMOpPdO3bl pacTeHMin. Bbixog pacTeHWid Ha cyLy.
MosiBNEeHME CMOPOBbLIX PACTEHMIA 1 3aBOEBaHME UMK CyLLN. CeMeHHble pacTeHUs. MNPoONCX0XKAeHME LIBETKOBbIX PaCcTeHUN.

OCHOBHble 3Tanbl 3BOMOUMM  XKMBOTHOrO Mupa. OCHOBHble apoMOpPg03bl >KMBOTHbIX. BeHAckas ayHa.
KeMOpUuinCKniA B3pbIB — MOSAB/IEHWE COBPEMEHHbIX TWUMOB. lMepBble XOPAOBble XXUBOTHblE. XXM3Hb B BOAe. DBO/MHOLUMSA
MO3BOHOYHbLIX. [poncxoxaeHne ammonii n penTuani. NMpPomcxoXaeHne MAeKONUTAKOLWMX U NTUL,. MPUHLMN KIKOYEBOro
apomopo3a. OcBoeHMe 6eCrno3BOHOYHbLIMU Y NO3BOHOUHbLIMM XXUBOTHBIMU CYLLIW.

Pa3BuTME XM3HWU Ha 3emsne Mo 3paM W rnepuodam: apxen, NPOTEPO30id, Naseo3oi, Me30301M, KaliHo30M. ObLuas
XapakTepucTuka KamMara W reofiormyeckux npoueccoB. [losiBNeHMe UM pacuBeT  XapaKTepHbIX OpraH1U3MOB.
Yrneobpa3oBaHue: ero ycroBus 1 BAUSIHME Ha ra3oBblii COCTaB aTMOCKEpbI.

MaccoBble BbIMUPaHUS — 3KONOrMYECKMe KPU3WUCbl NPOLLNOro. MpuumHbl U CNeacTBUA MAacCOBbLIX BbIMMPaHWIA.
CoBpeMEeHHbI 3KONMOrMYeCcKnin Kpusmnc, ero 0cobeHHocTu. MNMpobnema coxpaHeHUst buopasHoobpasuns Ha 3emne.



CoBpeMeHHas cucTemMa  oOpraHudyeckoro mwupa. [puHUMMbLl  Knaccudukaumm  opraHnsmoB.  OCHOBHble
cCUCTeMaTMYecKme rpynrbl OpraHnu3mos.

JdeMoHCcTpaMuA

MopTpeTbl: ®. Peawn, /1. CnannaHuaxu, J1. Mactep, L. . MeuHunkos, A. V. OnapuH, K. XongewnH, I'. Ménnep, C.
Mwnnep, I'. FOpw.

Tabnumupl 1 cxembl: «Cxema onbiTa ®. Pegn», «Cxema onbiTa J1. NacTepa Mo nM3y4eHUO CamMO3apOXKAEHNS YKU3HU»,
«Cxema onbita C. Mwunnepa, . HOpu», «3Tanbl HeOpraHWYecKOn 3BONOLNUY», «[eOXPOHOMNOrMYEecKas LLUKana,
«HayasibHble 3Tanbl OpraHMYecKom 3BOMOLMMN», «CxeMa 06pa3oBaHNA 3yKapnoT NyTéM cMMOMoreHesa», «CUcTema X1BOoW
npupofbl», «CTpoeHMe BuUpyca», «ApoMOPJO3bl pacTeHnn», «PUHUOPUTBI», «OLHOK/IETOYHbIE BOAOPOC/N,
«MHOIFOKNETOUHbIE  BOAOPOC/N», «Mxu», «[l1anopoTHUKN», «[0NOCEMEHHble pacTeHus», «OpraHbl LIBETKOBbIX
pacTeHuin», «CxeMa pasBUTUSA XMBOTHOIO MUPa», «ApPOMOP(O3bl XXUBOTHbIX», «ITpocTenLume», «KULWEeYHOMNoNoCTHbIE,
«[nockue YepBu», «4neHNCTOHOIME», «PblObl», «3eMHOBOAHbBIE», «[1pecMbliKatowmecs», «MTuubl», «MnekonuTatoLLme»,
«Pa3BuTHE XXMN3HU B apXeCKoi ape», «PasBUTHE XM3HM B NPOTEPO30MNCKON 3pe», «Pa3BUTKE XXN3HW B Nasie030MCKON ape»,
«Pa3BuTME XN3HN B ME3030CKOI 3pe», «Pa3BUTHE XKN3HWN B KalHO30MCKOM 3pe», «CoBpeMeHHas CUCTeMa OpraHMYecKoro
Mupa.

Ob6opyaoBaHue: repbapun pacTeHWn pasNYHbIX OTAEN0B, KOMINEKLMN HACEKOMbIX, B/IaXKHbIE NpPenapaTbl XXMBOTHbIX,
PaKOBVHbI MOJITFOCKOB, KOMMEKLUMM UTNOKOXUX, CKeNeTbl MO3BOHOUYHbIX XUBOTHbIX, Yy4ena NTUL, U 3Bepei, KONIeKuum
OKaMeHeNoCTel, None3HbIX MCKOMaeMbIX, MY/ISHKN OpraHUYecKUX 0CTaTKOB OpraH13moB.

BuprtyaiabHasn JadopaTopHasi padora «MogenmpoBaHue onbiToB Mwunnepa—HOpu no m3yyeHUo abMOreHHoro
CUHTE3a OpraHMYeCcKX CoeIMHEHNIA B NEPBUYHON aTMOChepe».

JlaGopaTopHasi padora «l/13yyeHne 1N onncaHne NCKOMaeMbIX OCTaTKOB APEeBHUX OpPraHn3MoB».

IpakTuuyeckas padora «/3yyeHne 0CO6eHHOCTEN CTPOEHUS PaCTEHUIA pasHbIX OTAEN0BY.

IlpakTHyeckas padora «/13yyeHre 0CO6EHHOCTEN CTPOEHUSA MO3BOHOUHBIX XXMBOTHbBIX».

Tema S. [Ipoucxoxkaenue 4eji0BeKa — AaHTPOIIOIeHe3

Pa3genbl 1 3aaum aHTponosorui. Metogbl aHTPOMONOTUN.

CTaHOBMEHME MPEACTaBMEHNIA O MPOUCXOXAEHUM YenoBeka. PenmrnosHble Bo33peHWs. COBPEMEHHbIE HayuyHble
Teopuu.



CXO0ACTBO YenoBeka C XMBOTHbIMU. C1cTEMATUYECKOE NONOXeHWe YenoBeka. CBMAETENbCTBA CXOACTBA Ye/loBeKa C
YXMBOTHbIMW:  CPaBHUTE/IbHO-MOPMOIOrMYecKne, 3MOPUONOrNYEecKMe, (U3N0N0ro-6MOXMMUYECKME, MOBELEHYECKME.
OTnnums YenoBeka OT XKMBOTHBIX. [PAMOXOXAEHME M KOMMJIEKC CBS3aHHbIX C HUM MPU3HaKOB. Pa3BuMTUe r0/I0BHOIO
MO3ra 1 BTOPOW CUTHa/IbHOW CUCTEMBI.

Asmxyuime cunbl (pakTopbl) aHTponoreHesa: 6uonornyeckue, couuanbHble. COOTHOLLEHME OMONOTNYECKUX U
coLMasibHbIX PaKTOPOB B aHTPOMOreHese.

OCHOBHble CTagMn aHTpororeHesa. PaHHMe 4YennoBekKoO6pasHble 00e3bSHbl (MPOKOHCY/bI) U pPaHHWE MOHruAabl —
06LLUmMe NpeaKn YenoBeKoobOpasHbIX 00e3bsH 1 Ntofein. ABCTPIONUTEKN — ABYHOIMe Mpeaku nogei. Yenosek ymesbii,
repBble N3roTOBNEHUS OpyAniA Tpyaa. YenoBek NpaMoOXoAswmnic U NepBblv BbIXOA NtoAen 3a npedensl AQpukun. Yenosek
renaens6eprckmini — o6LLMIA NPefoK HeaHAePTaIbCKOro Ye0BeKa M YenoBeKa pa3yMHOro. YenoBek HeaHAepTa/lbCKMIA Kak
BUJ, TtOAeN XO/I04HOr0 KMmata. UenoBek pasyMHbIi COBPEMEHHOIO TMNa, AEHUCOBCKMNIA Ye/IOBEK, OCBOEHNE KOHTUHEHTOB
3a npefenamun AQpukn. lNaneoreHeTrKa 1 nasieoreHOMMKa.

IBO/IIOLMA COBPEMEHHOIO 4YenoBeka. ECTeCTBEHHbIM OTOOP B MONynAUMAX YesoBeka. MyTauUMOHHBIA MPOLECC U
nonmmopdmam. INonynsaumMoHHbIE BOMHbI, APeid FeHOB, MUTPaLms N «3PGEKT OCHOBATENA» B NOMYNALMAX COBPEMEHHOIO
yesioBeka.

Uenoseuyeckne pacbl. MoHATMEe O pace. Bonbluve packl: eBponeouiHas (eBpasviickas), aBCTpaio-HerpoungHas
(akBaTOpMasibHas), MOHrononaHas (a3naTcko-aMmepuKaHcKas). Bpems u nyTu pacceneHns YyenoBeka no niaHete. EAMHCTBO
4esioBeYECKMX pac. HayyHas HecoCTOSATeNbHOCTb pacu3ma. [prucnocobneHHOCTb YesioBeKa K pasHbIM - YCI0BUSM
OKpY)KatoLLieli cpepl. BnvsHue reorpatmyeckoin cpefbl U gpeida reHoB Ha MOPMOIOrMo U PU3N0N0TUIO YesloBeKa.

MexancumnnnHapHble MeToabl B (oM3nMYecKoin (61M0N0rnyveckoir) aHTpononornm. SBOMOLMOHHAA aHTPOMOMOrna u
MasIe0aHTPOoNoIONMA YenoBeYeCKMX Mnonynaunin. buocoumnansHble ncCnefoBaHUA NPUPOAbI YenoBeka. ViccnepoBaHue
KO3BO/IHOLMN BMOMIOrMYECKOro U COLMaIbHOTO B Ye/IOBEKEe.

JdemoHcTpanuu

MopTpeTbl: Y. AapsuH, J1. Jnku, A. A. PornHckuii, M. M. Iepacumos.

Tabnuubl 1 cxembl: «MeTofbl aHTPOMNONOrNKU», «["ONOBHOM MO3r 4enoBeka», «YenoBekoobOpasHble 06€3bsHbI»,
«CKenet 4enoBeka W CKefeT LWMMNaH3e», «PyAWMEHTbl W aTaBu3Mbl», «[BWKYLIME CWUMbl  aHTPOMOreHesa»,



«OBO/MOLMOHHOE APEBO YesioBeKa», «ABCTPAIONUTEK», «HenoBeK YMesblin», «YenoBeK npsimoxoaaming, «eHNCOBCKNMI
yenosek» «HeaHaepTabLbl», «KpoMaHbOHLbI», «[1peKn YenoBeKa», «3Tanbl 3BOMOLNN YeslioBeka», «Packl Ye/I0BEKa».

Ob6opyaoBaHMe: MyfsHK1 OKaMeHeNnocTel, NPeaMeToB MaTepuasibHOM KynbTypbl MPeAKOB YesloBeKa, PernpomyKumm
(hoTorpagmmn) KaptTMH C MUQONOTNYECKUMU N BUOMENCKUMW CHOXKETAMWN MPOUCXOXKAEHUS 4YenoBeKa, (oTorpaum
HaxX0[0K WCKOMaeMbIX OCTATKOB Y€/I0BEKA, CKeNeT Ye/loBeKa, MOJENb yepena YenoBeka U 4epena LUMMNaH3e, MOAENb
KWUCTW YeNoBeEKa M KUCTW LLUMMMaH3e, MoJenn Topca NpeaKoB YesloBeKa.

Jla6opaTropnas padora «/13y4yeHne 0COOEHHOCTEN CTPOEHMS CKeneTa YesioBeka, CBA3aHHbIX C MPAMOXOXAEHNEM.

IpakTuyeckas padora «/3yyeHne 3KOMOrMYECKNX afanTalmii YenoBeka.

Tema 6. Ikoj0rus — HayKa 0 B3aUMOOTHOIICHUSIX OPraHU3MOB U HATOPraHU3MEHHBIX CHCTEM C Oprmammeﬁ
cpenoii

3apoxaeHne n passuTue akonormm B Tpydax A. 'ymbonbara, K. ®. Pynbe, H. A. CeBepuoBa, 3. ['ekkens, A.
TeHcnun, B. H. Cykayésa. Pa3fens! 1 3aga4m akonornn. Cessb 3KON0rUK € APYruMn HayKamu.

MeToabl 3konorun. [loneeble HabMOAEHWUA. JKCMEPUMEHTbI B 3KOMOTMW: MNPUPOAHbIE U 1abopaTopHbIe.
MogenvpoBaHue B 3K00rMn. MOHUTOPUHT OKPY)KatoLLLEW Cpefbl: NIOKa/bHbIA, PErMOHaNIbHBIN U TN06aNbHBbIA.

3HaueHne 3KOMOrMYECKMX 3HaHMIN AN15 YenoBeka. DKOIOrMYECKOe MUPOBO33PEHME KaK OCHOBA CBSA3el YenloBeyecTBa
C NpVpPoAoN. POpPMUPOBaHME 3KOOTUYECKOM KY/bTYPbl U 3KO/IOMMYECKO rPaMOTHOCTU HaCeNeHus.

JlemoHcTpanuu

MopTpeTbl: A. F'ymbonbar, K. ®. Pynbe, H. A. CeBepuos, 3. 'ekkenb, A. TeHcnu, B. H. Cykaués.

Tabnmupl 1 cxeMbl: «Pasaenbl 3KOM0rmmn», «MeTtopl 3K0M0rmm», «Cxema MOHUTOPUHIa OKPY)XatoLLLEn cpeabl».

JlaGopaTopHuas padora «/13y4yeHne MeTO0B 3KOMOMMYECKNX NCCNef0BaHNI».

Tema 7. Opranu3msl U cpea OOUTAHUS

JKonornyeckne (HakTopbl M 3aKOHOMEPHOCTM WX AeicTBMA.  Knaccumkaums 3KOOrMYeckux (pakTopoB:
abnoTnyeckmne, BUOTUYECKME, aHTPOMOreHHble. ObLIMe 3aKOHOMEPHOCTU [ENCTBUSA 3KOMOrMyecknx aktopos. MNpasumno
muHumyma (K. LLnpeHresns, FO. JInbux). TonepaHTHOCTb. OBPUONOHTHBIE Y CTEHOOMOHTHbIE OpraHu3Mbl.

AbroTnyeckme ¢akTopbl. CBET Kak 3KOM0rMyeckunin daktop. [encTene pasHbIX Y4aCTKOB CO/IHEYHOrO CMEKTpa Ha
OpraHM3mbl. OKO/OrMYecKme rpynrnbl PacTeHWA W HXKMBOTHLIX MO OTHOLWIEHMIO K CBeTy. CurHasbHasi pofib CBeETa.
doTonepmoaun3m.



TemnepaTypa Kak 3KONOrMYecKun (hakTtop. [eincTeme TemnepaTypbl Ha OpraHuambl. [ONKUIOTEPMHbIE ©
rOMOMOTEPMHbIE OPraHU3Mbl. IBPUTEPMHbIE Y CTEHOTEPMHbIE OPraHn3Mbl.

BnaXHOCTb Kak 3Ko/normyeckuii aktop. [pucrnoco6neHns pacTeHUA K MOAAepXXaHMK BOAHOro GanaHca.
Knaccuukaums pacteHuUiA N0 OTHOLLEHWNIO K BoAe. Nprcnocob/ieHns XXMBOTHBIX K MU3MEHEHUIO BOAHOIO pexuma.

Cpefbl 00MTaHWA OpraHM3MOB: BOAHasd, Ha3eMHO-BO3fYLUHasA, [MO4YBEHHas, [/lybMHHAA MOAMOYBEHHas,
BHYTpMOpraHu3mMeHHas. ®Pu3nKo-XMMUYeCKe 0CO6EHHOCTI cpej 06MTaHUs opraHnu3mMoB. Nprcnoco6eHns opraHn3mMoB K
YXWN3HW B pa3HbIX cpefax.

Buonornyeckne putMbl. BHelHWe M BHYTpPeHHME pPUTMbl. CyTOYHbIE U TFOAMYHbIE PUTMbI. PUCNOCO6/IEHHOCTD
OpPraHn3MoB K CE30HHbLIM U3MEHEHMSIM YCIOBUIA XKN3HM.

YKn3HeHHble (hopMbl OpraHM3moB. [TOHATME O XXU3HEHHOW ¢opme. XKM3HeHHble (JOPMbl PACTEHWIA: [epeBbs,
KYCTapHUKM, KYCTapHWYKMX, MHOrO/IETHNE TpaBbl, O4HONETHME TpaBbl. YKM3HEHHbIE (DOPMbl XXUBOTHbLIX: TMAPOOUOHTHI,
reobMoHTbI, a3P06NOHTLI. OCOBEHHOCTN CTPOEHMSA 1 06pa3a XKU3HW.

BroTtnyeckme gakTopbl. Buabl BUOTUYECKMX B3aUMOAENCTBUIA: KOHKYPEHLMS, XULLHNYECTBO, CUMOMO3 1 ero hopMbl.
Mapa3uTnam, Koonepauus, MyTyasM3M, KOMMeHCa/M3M  (KBapTMPaHTCTBO, HaxnebHM4yecTBO). HeTpoduyeckue
B3aMMOAENCTBMSA  (TOMMYecKue, dopuyeckne, (Habpuyeckne). 3HauyeHMe OUOTUYECKMX  B3aMMOAENCTBUM  Ans
CYLLIeCTBOBaHMA OpraHn3MoB B cpefe 06uTaHuA. MPUHUMN KOHKYPEHTHOIO UCK/THOYEHWS.

JlemoHcTpanuu

Tabnuubl N CXeMbl: «3IKOOrMyeckne (akTopbl», «CBETOBOM CMEKTP», «3IKOMOMMYECKUe rPynnbl XXUBOTHbIX MO
OTHOLLUEHUIO K CBETY», «TennOKPOBHbIE YXMBOTHbIE», «XO0/0AHOKPOBHbIE XWUBOTHbIE», «PU3N0MOTMYECcKNe agantalum
YXMBOTHbIX», «Cpefbl 06UTaHNA OpraHU3MOoB», «brnonornyeckme puTMbl», «XKM3HEHHbIE POPMbI PacTeHUn», «XKN3HEHHbIE
(hOPMbI XXMBOTHbIX», «3KOCUCTEMA LLMPOKOIMCTBEHHOIO feca», «DKOCUCTEMA XBOMHOrO neca», «Llenn nutaHus»,
«XULWHNYeCTBO», «IMapasntmnam», «KOHKypeHUMsa», «CUmMomnos», «KommeHcamsm».

O6opyaoBaHMe: repbapmMnm pPacTEHUA N XKMBOTHBIX, MPUCMNOCOBMEHHbIX K BUAHUIO Pa3/INYHbIX 3KOMOrMYECKNX
(hakTOpOB, repbapum CBETO/MOOMBLIX, TEHENOOMBBLIX M TEHEBLIHOC/IMBbLIX PacTeHWA, CBETONOOMBbIE, TeHeNtoOMBble U
TEHEBbIHOC/IMBbIE KOMHATHble pacTeHusi, repbapuv M KOMNEKUMN TennontbmBbIX, 3MMOCTOMKMX, MOPO30YCTOMUMBBIX
pacTeHWid, 4yy4yena NTWL W 3Bepeil, repbapum pacTeHWid, OTHOCAWMXCSH K rurpodmTtam, Kcepoutam, mesoduTam,
KOMHaTHble pacTeHust AaHHbIX FPYNn, KOMMEKLMN XMBOTHBIX, 06UTalOWMX B pasHbIX cpefax, repbapum n Koninekumm



PaCTEHWUIA M XXMBOTHbIX, 061a4aloLWmX YepTamy NPUCNOCO6/IEHHOCTN K CE30HHBIM M3MEHEHUSAM YCI0BUIA XXMU3HW, repbapnm
N KONJIEKUMW PACTEHWUIA U XXUBOTHBIX Pa3/IMUHbIX XXU3HEHHBIX (DOPM, KONEKLMN XXMBOTHbIX, YYaCTBYHOLLUMX B Pa3/INYHbIX
OMOTUYECKNX B3aUMOLENCTBUSIX.

JlaGopaTopHas padora «BbIsiBfIeHMe NPUCMOCO6/IEHNIA OPraHN3MOB K BAIVAHUIO CBETa».

JlaGopaTopHas padora «BblIsiB/IeHMe NPUCMOCO6/IEHNIA OPraHN3MOB K BAIVAHUIO TEMMEPaTYpbI».

JlaGopaTopuas padora «AHaTOMUYECKME OCOBEHHOCTIN PACTEHUI U3 Pa3HbIX MECT 0OUTaHUSA.

Tema 8. Ikos10rust BUA0B U NOMYJISIIMH

IKOMIOTMYECKMEe XapaKTepUCTUKKA nonynsauun. Fonynaums Kak 6uonornyeckas cucrtema. Posfib HeOAHOPOAHOCTM
cpeab!, (m3nyecknx 6apbepoB M 0OCOOGEHHOCTel OMonorMM BUAOB B (POPMMPOBAHMM MPOCTPAHCTBEHHON CTPYKTYpPbI
nonynaumi. OCHOBHble MOKasaTenn MonynauMn: YWUCNEeHHOCTb, MJIOTHOCTb, BO3pacTHas W MofoBas CTPYKTYpa,
POXKAaeMOCTb, MPUPOCT, TEMM POCTa, CMEPTHOCTb, MUTpaLus.

JKonormyeckaa CTpykTypa nonynauumn. OueHKa YMCIEHHOCTN nonynaummn. AuHaMmuka nonynauum u eé perynaums.
BroTtuyeckunini noteHyuan nonynaumn. MogenmpoBaHue AMHaAMUKKL nonynsumn. Kpueble pocta YACIEHHOCTM MONYNALmm,
KpuBble BbDKMBaHUA. Perynsauus YMCIeHHOCT NONY SUMWA: Ponb (DAKTOPOB, 3aBUCALLMX U He 3aBUCALLMX OT NJIOTHOCTU.
JKonorun4yeckue ctparernn snaos (r- n K-ctparerun).

MMoHATME 06 3KONOrMyeckor Huwe Buaa. MectoobutaHme. MHoromepHass Mofesnb 3KONOrMYecKo Huwn k. W.
XaTumHCOHa. Pa3mepbl 3KONOrMYecKoW HULLIK. MoTeHUManbHas U peas3oBaHHas HALLIW,

Bua kak cuctema nonynsaunia. Apeansl BULOB. Buibl U X XXM3HEHHbIE CTPaTErnn. KOMOrMYeCKne 3KBUBaIEHTDI.

3aKOHOMEPHOCTW MOBeAEHNA Y MUTPaLMIA XXMBOTHBIX. BMOOrMYeckme NHBasnmM YyXXepoHbIX BULOB.

JemoHcTpanuu

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl N cXembl: «OKONOMMYECKME XapaKTEPUCTMKK Nonynaummn», «MpocTpaHCTBEHHAA CTPYKTypa NONynaumum»,
«Bo3pacTHble nupamuabl nonynauumn», «CKOPOCTb 3ace/ieHnsi MOBEPXHOCTM 3eMan  Pas/IyHbIMUA - OpraHu3MamMmy,
«Mofenb 3Ko0rm4yeckon Huwm x. V. XaTymHCoHa.

O6opyaoBaHue: repbapum pacTEHNIA, KONNEKLMN XKNBOTHBIX.

JlaGopaTtopnas padora «[1pncnoco6eHns CeMAH PaCTEHUIN K pacCenieHnto.

Tema 9. Ikos10rusi c000MIECTB. IKOJIOTHIECKHE CUCTEMBI.



CoobLecTBa opraHnM3MoB. broueHo3 1 ero cTpykTypa. CBs3n MeXay opraHu3mamm B 6MOLIEHO3E.

Jkocuctema Kak OTKpbiTad cuctema (A. K. TeHcnu). ®OyHKUMOHaNbHbIE 610K OpPraHM3MOB B 3KOCUCTEME:
MNPOAYLEHTbl, KOHCYMEHTbI, pefyueHTbl. Tpoduyeckne ypoBHW. Tpodmyeckue uenu U ceTn. ABUOTUYECKME O/IOKU
aKocucTeM. [oyBbl M UIbl B 3KOcUcTeMax. KpyroBopoT BELLECTB Y MOTOK 3HEPT N B 3KOCUCTEME.

OCHOBHble MOKa3aTenm 3KocucTeMbl. brvomacca M MpoayKums. DKOMOrMyeckne nupamubl vvces, Gromaccbl U
3Hepruu.

Junamurka sxocucmem. Kamacmpoguueckue nepecmpotuixu. @aykmyayuu. HanpasneHHblE 3aKOHOMEPHbIE CMEHbI
coobLlecTB — Cykueccumn. lNepBUYHbIE U BTOPUYHbIE CYKLECCUU W UX MPUYUHBLI. AHTPOMOreHHble BO3AECTBUS Ha
cykueccun. KnmmakcHoe coobuectBo. bropasHoobpasve M NoAHOTa KPyroBopoTa BELECTB — OCHOBA YCTOMYMBOCTU
COOOLLECTB.

[MpupoaHbIE 3KOCUCTEMbBI. Dxocucmemvl 03€p U peK. IKOCUCmeMbl MOpel U OKeaHo8. IKocucmemvl myHOp, 11ecos,
cmeneﬁ, nyCmuslHb.

AHTPOMOreHHble 3KOCMCTEMbI. ArpoakocucteMa. ArpoueHos. Pasnnums mMexay aHTPOMnoreHHbIMA 1 NPUPOAHBLIMM
3KOCMCTEMaMMU.

Yp6o3skocuctembl. OCHOBHblE KOMMOHEHTbI Yp60o3kocucTeM. [opofckas dopa M (hayHa. CuHaHTponm3aums
rOpPOACKON (hayHbl. Buonornyeckoe 1 Xo3aMCcTBEHHOE 3HAUYEHNE arpo3KOCUCTEM N YPOOIKOCUCTEM.

3aKOHOMepHOCTU (DOPMUPOBAHUS OCHOBHbLIX B3aMMOENCTBMIA OpraHM3MOB B 3KOCUCTEMaX. Poib KACKAOHO20
aghpexma u 6u006-30udpuramopos (Kiouesvix 6udos) 6 GyHKyuonuposaruu sxocucmem. [epeHOC 3HEPrnn N BelLecTB
MeXAy CMEeXHbIMW 3KOCMCTEMaMU. Y CTONYMBOCTb OPraHM3MoB, NONYNSAUMA N 3KOCUCTEM B YCIOBMSAX €CTECTBEHHBIX Y
aHTPOMOreHHbIX BO3AENCTBUA.

Mexanusmor 6o30eticmeus 3(12pﬂ3’H€Hu1/7 PA3HbIX MUNo8 Hd Cy60p261Hu3M€HHOM, Op2AHUSMEHHOM, NONYJIAYUOHHOM U
IKOCUCMEMHOM  VYPOBHAX, OCHOBbl IKONI0O2UHYECKO2O HOPMUPOBAHUA AHMPONOCEHHOCO 8030€eliCmeusl. I\/IeTo,D,onorl/lﬂ
MOHUTOPUHIa eCTECTBEHHbIX Y @aHTPOMOrEeHHbIX 3KOCUCTEM.

JdemMoHcTpanuu

MopTtpeT: A. )X. TeHCcnn.

Tabnuubl 1 cxembl: «CTPYKTypa 6MOLEHO3a», «OKOCMCTEMA LUMPOKO/IMCTBEHHOMO fleca», «9KOCUCTEMA XBOWHOIO
neca», «PyHKUMOHa/bHbIE FPYMMbl OPraHN3MOB B 3KOCMCTEME», «KpyroBopoT BELLECTB B 3KOCUCTEME», «Llenn nuTaHus



(macTbuwiHasA, [eTpuUTHas)», «3JKO/orMyeckas nupaMuga uucen», «3IKOMoTMYeckad nupamuga  bGromacchbl,
«QKOMormyeckas nupammaa sHeprumy», «ObpasoBaHne 60n10Ta», «lepBnyHas cykueccus», «BoccTaHoBneHVe neca nocne
noXkapa», «9KOCUCTeMa 03epa», «ArpoLeHo3», «KpyroBopoT BeLEeCTB M MOTOK 3HEPrun B arpoLeHose», «l1pumepsl
YP603KOCUCTEM.

O6opyfoBaHue: repbapun pacTeHUA, KOMMEKUMM HACEKOMbIX, Yyyena MTUL, WU 3Bepeit, repbapuv KynbTypHbIX U
AMKOPaCTYLLUMX PacTeHWIA, akBapuyMm Kak MOfe/b 3KOCUCTEMBI.

IIpakTHyeckas padora «/13yyeHne 1 onmcaHne ypboaKoCUCTEMbI».

JlaGopaTopHnas padora «/13y4yeHne pazHO0OPa3nsa MeSIKUX MOYBEHHbIX YNIEHUCTOHOMNX B Pa3HbIX 3KOCUCTEMAX>.

DKCKYypeust «DKCKypCUs B TUMWYHbLIA 6uOreoueHos (B AybpaBy, 6epesHsK, eNbHWUK, Ha CYXOAO/bHbIA Wn
MOMMEHHBIV Nyr, 03epo, 6010TO)».

DrcKypeusi «IKCKYpPCUs B arpo3KoCcUCTeMy (Ha rnosie uiv B TENJIMYHOE X039MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

Buocepa — obLlennaHeTapHas o060/04Ka 3emMnn, rhe CyLLeCTBYET WM CYLLeCTBOBa/la >KU3Hb. PasBuTue
npeacrasneHnin o0 6uochepe B Tpygax 3. 3tocca. YueHune B. . BepHagckoro o 6uocgepe. O6nactn 6uocdepbl 1 eé
cocTa. YXK1Boe BeLLecTBO brocdepbl 1 ero qiyHKUmMK.

3aKOHOMEPHOCTWN  cyllecTBOBaHMUA  6uocepbl. OcCo6GeHHOCTM  Guocepbl  KaK — r106a/lbHOM  3KOCUCTEMbI.
OnHamnyeckoe paBHoBecue B 6uocdepe. KpyroBopoTbl BeLLECTB M OMOreoxmmumyeckune uuknbl (yrnepoga, asora).
PUTMWUYHOCTb SBNEHUIA B Grocepe.

30HaNbHOCTL Guocepbl. MNoHATHMEe 0 6uome. OCHOBHble GMOMbI CyLUW: TYHApa, XBOWHbIE fleca, CMELLaHHble ©
LUMPOKO/NNCTBEHHbIE fleca, CTEeNW, CaBaHHbl, MYCTbIHW, TPOMWYECKME fleca, BbICOKOropbs. Knumar, pacTuTesbHbIA Y
YXMBOTHbIA MUP BMOMOB CYLLW.

CTpyKTYypa 1 (hYHKLNSA XKUBbIX CUCTEM, OLIEHKA UX PECYPCHOr0 NOTeHUMana n 6uocqepHbIX YHKLUWIA.

JdemoHcTpanuu

MopTpeTbl: B. L. BepHaackuid, 3. 3tocc.

Tabnmupbl 1 cxembl: «"eocdepbl 3emnn», «KpyrosopoT asoTa B npupoge», «KpyroBopoT yrnepoga B npupoge»,
«KpyroBopoT Kucnopoga B npupoje», «Kpyrosopot BoAbl B npupoge», «OCHOBHble GMOMbI CyLIn», «KnMmaTnyeckme



nosica 3eMnn», «TyHapa», «Tara», «CMeLwaHHbIA nec», «LLINpOKONNCTBEHHLIN Nec», «CTenb», «CaBaHHa», «yCTbIHA»,
«TpONMYECKNiA nec».

O6opyaoBaHue: repbapun pacTeHNA pasHbIX 6UOMOB, KONJIEKLMN XXMUBOTHBIX.

Tema 11. YesnnoBek u okpy:kaomias cpeaa

IKOMIOTMYECKME KPU3UCbl U X MPUYKHBI. Bo3geincTemne venoseka Ha Guochepy. 3arpsasHeHe BO3AYLUHOW Cpefbl.
OxpaHa Bo3fyxa. 3arpssHeHne BofHOW cpefbl. OXpaHa BOAHbLIX pecypcoB. PaspylieHue noysbl. OXpaHa MOYBEHHbIX
pecypcoB. I3MeHeHne KiMmarta.

AHTPOMOreHHOe BO3/ENCTBME HAa PACTUTENIbHBIA U XMBOTHbIN MUP. OXpaHa pacTUTENbHOrO M XXMBOTHOrO MUpa.
OCHOBHble MPUHUMMBI 0XpaHbl NpupoAbl. KpacHble KHUrn. Ocob0 oxpaHsemble NpupoaHble Tepputopum (OOTMIT).
BoTaHW4yeckme cagpbl 1 300/10rMYeCKmEe NapKu.

OCHOBHble MPUHUMMNbI YCTONYMBOIO PasBUTUA YenoBevecTBa U MpUpoAbl. PaumoHaibHOe NPMPOLONOo/b30BaHue U
COXpaHeHMe 6nosiormyeckoro pasHoobpasua 3emnun. OO6LLUME 3aKOHOMEPHOCTM TN06a/IbHbIX 3KONOMMYECKNX KPU3UCOB.
OC06eHHOCTM COBPEMEHHOIO KPU3MCa 1 ero BeposiTHbIE NOCNEACTBUS.

Pa3BuTMe METOA0B MOHUTOPUHTA Pa3sBUTUSA ONACHbIX TEXHOTEHHbIX MPOLECCOB. Cucmemmble uccied08ans nepexood
K pecypcocbepezaioweli U KOHKYPEHMOCNOCOOHOU 3Hepeemuke. buonocuueckoe pasnoobpasue u oOuopecypceoi.
Hal/;l/tOHaJleble qubopMaL;uongze cucmemsl, 0686’7161{1/[661701/{4148 ()ocmyn K ungbopmauuu 1O COCMOSIHUIO OMOEIbHbIX U008
u sxocucmem. OcHogvl 3K0pea6uflumauuu sKocucmem u cnocobos 60pb6bl C 6u0n06pe:)fcdeﬂuﬂﬂ4u. PeKOHCI’I’lpyKL;uﬂ
MOPCKUX U HA3EMHbBIX DKOCUCMEM.

JleMoHCTpauumn

Tabnuubl ©M CXeMbl: «3arpssHeHWe aTmocdepbl», «3arpsasHeHVe ruapocgepbl», «3arpsisHEHNe  MOYBbI»,
«[apHUKOBBI APPeKT», «Oc060 0XpaHseMble NPUPOLHbIE TEPPUTOPUNY», «Mogenn ynpasnseMoro mmpa.

O6opygoBaHue: hoTorpaum oxXpaHseMbIX pacTeHuid U XXMBOTHbLIX KpacHoi KHurn Poccuiickoil defepaummn, KpacHom
KHUIN pervoHa.

TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

‘ Ne ni/m HanmeHnoBaHue pa3je/ioB U TeM Konu4yecTBo yacos DJIEeKTPOHHBIE




MPOTPANMbT Kourpoubnbie IIpakTHyeckue (undposie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypent
1 bronoruns Kak Hayka
2 YKuBble CUCTEMBI N UX U3yYeHUe
3 buonorua KneTku 0.5
4 XVMmnyeckas opraHusaumsa KneTku 10
5 CTpoeHue 1 PYHKLNN KNETKK 8
6 OO6MeH BeLLecTB 1 npeBpaLleHre 3Heprumn B 9 1
KeTke
; Hacne,qCTBeHljaﬂ VHopmaLus 1 9 05
peann3auus eé B KneTke
8 YKU3HEHHbIA LMK KNETKN 6 1
9 CTpoeHue 1 PYyHKLMM OpraHn3MoB 17 1.5
10 Pa3mMHO)KeHWe 1 pa3BUTne opraHn3MoB 8 15
1 "eHeTMKa — HayKa O Hac/ieiCTBEHHOCTA U ) 05
N3MEHYMBOCTU OPraH13mMoB
12 3aKOHOMEPHOCTWN HacneACTBEHHOCTH 10
13 3aKOHOMEPHOCTU N3MEHUMBOCTU 6
14 ["eHeTVKa YenoBeka 3 0.5
15 Cenekums opraH13mMoB 4 1
16 BroTexHOMOrna N CMHTETUYECKas G1onorus 4
17 Pe3epBHOe Bpems 1
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 102 0 13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 3apoxXaeHune 1 pasBUTHE 3BOOLMOHHBIX 4
npeAcTaBneHnii B 61Monorum
MUKpO3BOOLMA U e€ pe3yNbTaTbl 14 2
MakpoaBonouma 1 eé pesynbTarhbl 6
4 [MponcxoxaeHe 1 pa3BuUTUE XU3HN Ha 15 15
3emne
5 [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
3JKOoM0rvs — Hayka 0 B3aMOOTHOLLIEHNAX
6 OpraHM3mMoB N HaAOpPraHM3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefon
OpraHu3mbl 1 cpefa 0buTaHusA 15
3konorvsa BMA0B 1 NONynsuuii 0.5
3KoNorns coobLLEeCTB. IKONOrNYeCKme
9 . 12 0.5
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema
11 Yenosek 1 oKpy»karoLaa cpega
12 Pe3epBHOe Bpems
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 0 7.5










