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1.ITIOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu mpenoiaBaHus
yuebHoro npeamera «bruonorns» n OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCITUTaHMUSL.

VYueOnplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SBIISICTCSI OJTHUM W3 KOMIIOHEHTOB INpeIMETHON 001actu «EcTecTBEHHO-HAyYHBIC TPEAMETHD».
Cornacao monoxxkenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOnEHHOM YpOBHE, SIBIISIFOTCS criocoOoM muddepeHnnanud o0yqIeHrusl Ha YPOBHE CPEIHETO
oOuiero oOpa3oBaHMsl M MPU3BAHBI 00ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM NPOQPECCHOHAIBHBIM M BBICHIMM OOpa3oBaHueM. B To ke Bpems
KKl U3 3TUX YU4E€OHBIX IPEIMETOB JOJDKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEILICHUE
0o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3aHHBIX ¢ MpodopueHTanuei
oOyyarouuxcs M CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTM Hay4dyHOro 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIWIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JIeTIOM.

VYueOHsblil npeamer «buosorus» Ha yYpOBHE cpenHero oouiero oOpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA pacUIMpEHUE U yriyOsieHne 3HaHul
0oOyJarommxcsi O JKABOW MPUPOJE, OCHOBAX MOJEKYJISIPHOW ¥ KIETOYHOW OWOJIOTHH,
SMOpHUOJIOTUH U OHOJIOTUU PA3BUTHS, T€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

N3yuenue yuebHoro npenmMera «buosorus» Ha yriayO0JIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOJTOTOBKY OOYYaIOUIUXCS K TMOCJCAYIONIEMY TMOJYyYeHUI0 OMOJOTHYECKOro oOpa3oBaHUs B
By3ax M OpraHH3alUsaX cpeaHero npodeccuoHaabHOro oopasoBanus. OCHOBY €ro CoOJep>KaHus
COCTaBIIIET cHUCTeMa OHOJIOTUYECKHX 3HAHWM, MOJYYEHHBIX NPU H3Y4YEHUH OO0Yy4aromUMHUCA
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX pa3/ieioB OHOJOTMUM HAa YPOBHE OCHOBHOIO OOINIETo
oOpazoBanus, B 10—11 kiaccax 3Tu 3HaAHUS MOJIYYalOT pa3BUTHE. Tak, pacIIUPEHBI U YTIyOJeHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, >KMBOTHBIX, Ipubax, OakTepusiX, OpraHu3Me 4YeJOBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKWU3HM, JOMOJIHUTENBHO BKJIIOUEHBI OWOJIOTUYECKUE CBEIACHUS
MIPUKJIATHOTO M TIOHMCKOBOTO XapakTepa, KOTOPhlE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
noclieayromero Beidopa npodeccun. Bo3MokHa Takke MHTErpanusi OMOJOTHYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMH O0YYaIOIIMMUCS IPU U3YYeHUH (PU3UKU, XUMUH,
reorpaduu U MaTeMaTHKH.

Crpykrypa mporpammbl Mo ydeOHOMYy mpenmery "buonorus" orpaxaer CHCTEMHO-
YPOBHEBBIM M SBOJIOIHOHHBIN MOAXOMAbI K M3ydyeHUio Ouosoruu. COriacHO UM, U3y4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluHy,
HBOJIIOIIMM OPraHMYecKoro Mupa Ha 3emie, COXpaHeHHs OHOJIOTHYECKOro pazHooOpa3us
wianeTsl. Tak, B 10 kiacce M3ydarOTCsl OCHOBBI MOJIEKYJSIPHOM M KIJIETOYHOM OuoJioruw,
SMOPHOJIOTUN M OMOJIOTUU PA3BUTHUS, TEHETUKU U CENEKIMH, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTUH, aKTyalIM3UPYIOTCS 3HAHUS OOydaromMxcs Mo OOTaHMKe, 300J0TMH, aHATOMUH,
¢uznonorun yenoseka. B 11 kiacce M3ydaroTcst SBOJIIOLMOHHOE YUEHHE, OCHOBBI KOJIOTUH U
yueHue o ouocdepe.

VYuebublii mnpenmer «buosorus» mnpu3BaH OOECIEYUTh OCBOEHHE OO0y4JaroIUMUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, HJEH, NPUHIMIIOB W NPaBUJ, JEXKAIIMX B OCHOBE

COBpeMCHHOﬁ CCTCCTBCHHO-HaquOﬁ KapTUHBI MHpa, 3HaHUM O CTPOCHUMU, MHOFOO6pa3I/II/I n
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0COOEHHOCTSIX KIETKH, OpraHu3Ma, MOMyJSAIUN, OWOLeHO03a, SKOCHCTEMBI, O BBLIAIOLINXCS
HAyYHBIX JOCTI)KEHUSX, COBPEMEHHBIX HCCIICOBAHUSAX B OHMOJIOTHH, NMPUKIATHBIX ACHEKTaxX
OnooTMYeCKUX 3HAHWH. [T pa3BUTHS W MOJAEp)KaHUS MHTEpeca 0O0ydarouIuxcsi K OMosoruu
HapsAIy CO 3HAYUTEIHHBIM 00BEMOM TEOPETHUECKOTO MaTepHaja B COACPKaHUH IPOTPAMMBI 110
OHMOJIOTHH TIPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPUEH CTAHOBICHWS W Pa3BUTHS TOW WJIH WHOM
o0iacTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apyOE)KHBIX YYEHBIX B PEUICHHE BaKHEWUIIHX
OMOJIOTHYECKHUX M SKOJIOTHICCKHX TPOOIIeM.

Heap n3yuenns yueOHoro npeamera «buosorus» Ha yriyOn€HHOM YpOBHE — OBJa/IEeHUE
o0OyJaromuMucs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIILHOW OpraHW3allid KHUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHHe YMEHH MCIIOIb30BaTh STH 3HAHH B ()OPMHUPOBAHUH HHTEpECa
K OompeaenéHHon obmactu mpoPecCuOHATBHON ACSITENIBHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, WIH K
BBIOOPY y4eOHOT0 3aBe/ieHus AJIsl IPOJOHKEHUS OMOJIOrH4eCcKOro oopa3oBaHUsl.

JlocTrkeHue 1enu n3ydeHus ydeOHoro npenmera «buonorus» Ha yriayOn€HHOM ypoBHE
obecrieunBaeTcs pelieHueM cJeyoImX 3a1a4;

OCBOEHHE  OOYYarOIIUMUCS  CHUCTEMBl  OHOJIOTMUECKMX 3HaHMM: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUSIX, TMIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBJISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAay4YHYI0 KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTHYECKHX cUCTeM (KJIeTKa, OpraHu3M, MOMyJsuusi, BUI,
ounoreorieHo3, Omocdepa); O BBIJAIONIUXCS OTKPBITUSIX M COBPEMEHHBIX HCCIICIOBAHUAX B
OMOJIOrUH;

O3HAaKOMJIEHHE  OOydYalomuXcsi ¢  METOJAaMHM  TIO3HAHMS  JKMBOW  NPUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOrMYECKUX HayK (MOJIEKYJIIPHOM M KJIETOYHOU OHOJIOTruH,
SMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJEKINH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHH, TAJECOHTOJOTMH, OSKOJOTMH); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEACHUS
OMOJIOTMUECKNX HCCIEOBaHUNA B Jabopatopun W B Tpupoae (HaOmroneHue, H3MEpeHue,
SKCIEPUMEHT, MOJIETUPOBAHUE);

OBJaJieHue OOy4arOUIMMHUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOJWUTh, aHAIM3UPOBATH U
UCI0JIb30BaTh OMOJIOTUYECKYIO HH(POPMALIKIO; TOIb30BATHCS OMOJOrHYEeCKONH TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBaThb CBSI3b MEXAY pa3BUTHEM OHOJOTMM M  COLMAIbHO-
SKOHOMHMYECKHMHU M SKOJOTHYECKHMMH MpoOJieMaMu YeJIOBEUYECTBA; OLIEHUBATH IOCIEICTBUS
CBOEH [MEeATENIbHOCTH 10 OTHOLIEGHUIO K OKpY)Karolled MNpUpPOAHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3J0POBBIO0  OKpPYXAlOMIMX Jiojel; OOOCHOBBIBAaTh M  COONIOAATH  MeEpbI
npoQUIaKTUKY MH(PEKIIMOHHBIX 3a00JI€BaHMi, MpaBuiIa MOBEIECHUS B MPHUPOJE U OOecrieueHus
0€30MacHOCTH COOCTBEHHOU >KM3HEIEATENILHOCTH B YPE3BbIYAWHBIX CHUTYAIUSIX MPUPOIAHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaThb COBPEMEHHbIE HaydHble OTKPHITHS B o001acTu
OHOJIOTHH;

pa3BHUTHE y OOYYAIOMIMXCSA MHTEUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCIEIOBAHUSIMU B OHOJIOTHH,
pelaemMbpIMU €10 Mpo0JieMaMH, METOJ0JIOTHEe OMOJIOTHUECKOTo HCCIEeI0BaHMs, MPOBEICHUS
SKCIEPUMEHTAIbHBIX HCCIIECAOBAHUM, peleHus OWOJIOTMUECKUX 3a/ad, MOJAEIMPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIMTaHUE Y 0Oy4aromMXcs [EHHOCTHOTO OTHOIICHHUS K JKUBOM MpUpOJAE B IEJIOM U K
OTHENbHBIM €€ O0O0beKTaM M SBJCHUSAM; (OPMUPOBAHME HKOJOTMUYECKOW, TIeHEeTHYEeCKOH
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETpallid €CTECTBEHHO-HAY4YHbIX
3HAHUM;



npuobpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PALIMOHAIBHOM HPUPOAOTIOIH30BAHUT
(coOmroenne TpaBWII TOBEACHHUS B TPUPOJE, OXPaHbl BHUJOB, JKOCHCTEM, Ouochepsl),
COXpAaHEHHU COOCTBEHHOTO 3/I0POBBSl M 3JI0POBbS OKPYXKAIOIIUX JIOJEH (CoOmoaeHus mep
npoduiakTUku  3a0o0JieBaHUM,  oOecriedyeHHe  OE30MaCHOCTH  KU3HEICATCIILHOCTH B
Ype3BBIYAHBIX CHUTYalUsX MPUPOJIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUN ¥ YMEHUH B MIOBCETHEBHOM JKU3HU;

CO3JaHME YCIOBUHM JUIi OCO3HAHHOrO BbIOOpa OOy4arOIIMMHCS HHIUBUAYAJIBHO U
00pa3oBaTeNIbHOW  TPACKTOPHH, CIIOCOOCTBYIOIIECH TOCIEAYIOMEMY MpO(hecCHOHATEHOMY
CaMOOTIPE/ICICHUIO, B COOTBETCTBUU C WHIMBUAYAJIBHBIMH HHTEPECAMHU M MOTPEOHOCTIMHU
peruoHa.

OOmiee 4yuCIIO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJIOTMM Ha YIJIyOJIEHHOM YpOBHE
cpenHero oOmiero obpaszoBanHusi, coctaBisier 204 ugaca: B 10 xmacce — 102 waca (3 uaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZIEIIO).

B cooTBeTCTBHY C TOJOBBIM KaJIeHIAPHBIM y4eOHBIM IpaukoM B pabouuii IIaH yquTesst
BHeceHbl m3MeHeHust: B 10 xiacce — 100 vacoB 3a rog.

B cooTBercTBHM C TONOBBIM KaJ€HJIApHBIM Y4eOHBIM Trpa@uKoM B pabouuil IIaH
YUUTENs] BHECEHBI U3MEHEHUS:

KJ1acc TJ1aH dakt U3MEHEHUS
10 102 99 VYMeHnsmieso Ha 1 gac
11 102 103 VBennueno Ha 1 yac

OTb6op oOpraHu3allMOHHBIX  (OpM, METOJOB M  CcpeACTB OOydeHus OHOJIOTHH
OCYIIECTBISIETCS C YYETOM CIEHU(PHUKH €r0 COACPKAHUS M HANpPaBICHHOCTH HA MPOJIOJDKCHUE
OMOJIOTHYECKOTO 00pa3oBaHUsl B OPraHU3AIUSAX CPEIHETr0 MPO(EeCcCHOHAILHOTO M BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNbHBIM YCIOBHEM TIpU O00y4YeHUH OMOJIOTHMHM HAa YTiayOJIEHHOM YPOBHE SIBIISICTCS
MPOBECHUE JIA0OPATOPHBIX M TpaKkTU4eckux paboT. Tarxke yuacTue oOydarolmmMxcs B
BBITIOJIHGHUM  MPOCKTHBIX U y4eOHO-HCCIENOBATEIbCKMX pabOT, TeMaTWKa KOTOPBIX
OTPENENSICTCS YYUTEIIEM Ha OCHOBE HMEIONIMXCS MaTePUAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TIPUPOIHBIX YCIOBHUH.




2. IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI IO BUOJIOT MU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3ylbTaTaM OCBOEHHUS OO0ydaroLIUMUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUUHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOONIPEICIICHHIO,
Hanuuue momugayuu K OOy4deHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CHOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
Onoyornyeckoro  oOpa3oBaHUS, Haauyue  NPABOCO3HAHUS  DKOJOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMAgUmMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA MPOTrpaMMEI IO Onooruu JOCTUTAKOTCA B €ANHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEIEHHS W CIIOCOOCTBYIOT IMPOIECCAM CaMOIIO3HAHMS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUSA, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXEHHsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBaKeHMs, OEpeKHOT0  OTHOIIGHHA K  KyJbTypHOMY  HACIEAUI0 M TPAIULMIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKArOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTrOo mpenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH O0YJaroNIuXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3ULMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTallMi, MO3UTUBHBIX BHYTPEHHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN JAEATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCIMTAHMS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JAEATEIHHOCTH MPHU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHHE y4YUTBIBaTh B  CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIFOJICH ¢ pa3HbIMH yOEXKIEHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX M HCCIIEIOBATENbCKUX 3a/1a4y, YBKUTEIHHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEIbHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAXKCHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K TPHUPOJHOMY HACICAUI0 U TaMATHUKAM TPHUPOIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OMOJIOTHH, TOHUMAHWMSI 3HAUYCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)XEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IJIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH — TaKylO
NEeSATENbHOCTH;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIIEJCTBUM ISl OKPYKAIOLIEH Cpeibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS W YMCHHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B NPUPOJIE, HAMPABICHHBIX HAa COXPAaHEHHE PABHOBECHSI B JKOCHCTEMaXx,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATUE JIEUCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIbHOM, KOMMYHHMKATUBHOM U COLMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHATILHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUHU LIEIOCTHOTO MpEACTaBICHUS 00 OKPYKaroIeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU i COBPEMEHHOW IMBIJIM3AIMU: OOECIIeUeHU s
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
MCIO0JIb30BAHUIO MPUPOIHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TpPAaMOTHOCTH, KaK COCTaBHOW 4YacTu (YHKIHOHATHHOU
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIs aHajiu3a M OOBSICHEHHs SBICHUN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B peaIbHBIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAaHUN MO OHOJOTUU B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bUOoJIOTHs» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) 00IIEHAYTHBIE TIOHSTHSI, OTPAKAIOIIHNE [IEJTOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIH ()aKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHUE, HAOIIOJICHUE, MW3MEPCHUE, DKCIICPUMEHT M JIPYTHE); YHHBEpPCATbHBIC
yaeOHbIe JIeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00SCIICUNBAIOIINE
dhopmupoBanre (HyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOy4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXIUCITUTIIMHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJIbHbIC Yy4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON MTPAKTHKE.

B pesynbrare wu3ydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOydarorierocst OyayT copMUpOBaHBI MMO3HABATEIIbHBIC YHUBEpPCAJIbHBIC y4eOHBIC IEHCTBUSI,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEpCAIbHBIE
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHHOCTb.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETO OOIIero 0o0pa3oBaHUS
JOJIKHBI OTPaXKATh:

OByajieHHe YHMBEPCAIbHBIMH YUY€OHBIMH MO3HABATEIbHBIMY JT€HCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CHUHTE3a, CpaBHEHMS, KiaccupuKaiuy, OOOOIIeHHs), PAaCKPBIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHUTH PE3YybTAThI AEATEIHLHOCTHU C MOCTABICHHBIMU IIEJIIMU;

HCIOJIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE paCCyXAeHHs (MHIYKTUBHBIC, JAEAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTIOUYEHHUS,

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaTeIBaTh IUJIaH PEUISHUS MPOOIEeMbl ¢ YUETOM aHATU3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIEI0BATEbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernienus nmpodseM, CnocoOHOCTBI0O U TOTOBHOCTHIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHHUH Y4EOHBIX U COIMATBLHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJM3MPOBATh 3ajady, BBIJABUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  T[O3HABATEIBHYIO M  TPAKTHYECKYIO  00JIACTH
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHHS, KPDUTUYCCKH OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPEYHBOCTH;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

npHOOpETaTh OMBIT HCIOJB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN S3bIK B KayeCTBE CPEICTBA MPU paboTe ¢ OHOJOrHMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIQJIETh HAaBBIKAMU DACIO3HABAaHMS W 3allUThl UWHGOpMalUU, HHPOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUHU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPENOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMH, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMynHpOBaTh CBOU BO3PAKCHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelIeHny OMoJIoru4eckoi mpobeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUSI IPYIIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNbHOCTH, OPraHU30BbIBAaTH M KOOPAMHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PEryJIATUBHBIMYU AeHCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLICHUIO K XMBOW NPHUPOAE, CBOEMY 3I0POBBIO0 U 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBJISATh IUIAH PeLIeHHs MPoOIeMbl ¢ YUETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAHHBIN BBIOOP, apIyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJILTATOB LENISM;
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BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
JUISL OLIGHKU CUTYalluH, BBIOOPA BEPHOTO PEIICHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTBI IPYrUuX IIPU aHAJIU3€ PE3YNIbTATOB ACSITEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbie pe3ynabTaThl OCBOEHHUS cCOJiepKaHusl ydeOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecriedeHne npouaIbHOr0 00y4eHuUs: 00yJarOIUXCs
ouonorun. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTUM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEPHpPETAalMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESITeIbHOCTH O TOJYYeHHIO HOBBIX 3HAHUN W HMX NMPUMEHEHHMIO B PA3JIMYHBIX y4YEOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJOTUU B CHCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny MpodiieM palMoHaIbHOTO TPUPOIOTIOIB30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOexHbIX
Y4€HBIX B pa3BUTHE OHOJIOTHUHY;

BIIQJICHUE CUCTEMON OMOJIOTMUECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolliue
OMOJIOTMYECKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboym3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
onosornueckre Teopun (kimerounas Tteopus 1. IlIBanna, M. Illneiimena, P. Bupxona,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMIT), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOr0 MOKOJIEHHS, PAaCIICIICHUs, YUCTOThI TaMeT, He3aBUCUMOTo HacnenoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacIeNCTBEeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIETIOBAHUSX KUBBIX OOBEKTOB (OMUCAHKE, U3MEPEHHE, HA0II0ICHUE, SKCTIEPUMEHT);

YMEHHE BBIICIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKApHOT U 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, rpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPraHOB M CHUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTEHUM, >KUBOTHBIX U
YeJioBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLIEHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOro M reTepoTpo(HOro TUMOB NMUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHUS,
WHAMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,

HCKYCCTBEHHOT'O 0TOODA;
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YMEHHUE YCTAaHABJIMBATH B3aUMOCBS3H MEXJIy OpPraHOMIAMH KICTKH U HX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHU, MEXAY dTanmaMyd OOMEHa BEIECTB, dTalaMU KJIETOYHOTO IUKIA U >KU3HEHHBIX
[UKJIOB OPraHU3MOB, OJTallaMd SMOPHOHAIBHOTO pPa3BUTHs, TEHOTUIIOM U (EHOTHIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHUE BBISBIATH OTIUYUTENBHBIC NMPH3HAKH JKUBBIX CHUCTEM, B TOM YHCJE PACTCHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJB30BATh COOTBETCTBYIOIIME apTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIMIKY JUTSI TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIII;

YMEHHE pemiath OWOJIOTUYECKHE 3a7adH, BBISBISATH MPUYNHHO-CIEICTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OWOJIOTHYECKUMH TPOIECCAMH W SIBJICHUSIMH, [€NIaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBHTaTh THIIOTE3bI, TPOBEPSATh HUX OKCIEPUMEHTAIBHBIMU CPENICTBAMH,
bopMymHpys 1ENb UCCIIETOBAHNS, aHATTM3UPOBATH OJTYICHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MeIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOMIECTB, W IyOJWYHO TIPEICTABIATH
MOJTyYCHHBIEC PE3YIbTAThl HA YICHUYECKUX KOH(PEPEHIIHIX;

YMEHHE OIICHWBATh JTHUYECKHE AacleKThl COBPEMEHHBIX WCCICIOBAaHUNH B 00JacTH
OMOJIOTMM M MEAULMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHKie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBIOOP Oyaymiel mpodeCcCHOHAIBHON IEATEILHOCTH B
obnactu OMOJIOTUH, MEUIMHBI, OUOTEXHOJIOTUH, BETEPUHAPUH, CEIbCKOTO XO35ICTBA, MUIIEBOI
MIPOMBIIIJIEHHOCTH, YIAyOlsiTh MO3HABAaTENbHBIM WHTEpEC, HamnpaBlICHHBbIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH NpodecCMu M MPOAOHKEHHE OHOJIOTHYECKOTO 00pa3oBaHus B
OpraHu3aIusaX CpelHero mpodecCUoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.

3.COAEP)KAHUE OBYYEHUSA

10 KJIACC

CognepxaHue IPOrpaMMBbl, BBIACIEHHOE  KYPCUBOM, HE BXOAMT B  IIPOBEPKY
rocyaapcTBeHHO# urorosoit arrectauuu (I'MA).

Tema 1. Buonorns kak Hayka

CoBpeMeHHas OHoOJIOTUsl — KOMILIEKCHAs Hayka. KpaTkas vctopusi pa3BUTHs OHOJIOTHH.
buonornyeckue Hayku M u3ydaemble MMU IpoOneMbl. DyHAaMeHTadbHBIE, NPHUKIATAHbIE U
MOMCKOBBIE HAyYHBIE UCCIIEI0OBAHUS B OMOJIOTHH.

3HayeHue OHOJOrMH B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBszaHHble ¢ Ouosoruei. 3HaueHHE OHOJOTMHM B IPAKTHUYECKOU
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NESTEIbHOCTH YEJIOBEKA: MEIMIMHE, CEJIbCKOM XO35HCTBE, IPOMBIIIICHHOCTH, OXpaHe
MIPUPOIBI.

JdeMoHcTpanuu

[optpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. MeunukoB, H. M. Basuios, H. B.
Tumodeer-Pecosekmii, [Ixx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupr u cxembl: «CBS3b OMOJIOTUH C IPYTUMHU Haykamu», «Crucrema OMOJIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl H UX H3y4YeHHE

XKuBble cucTembl Kak IpeaMeT u3ydeHust ouosoruu. CBONCTBA KUBBIX CUCTEM: €AMHCTBO
XMMHMUYECKOTO COCTaBa, ITUCKPETHOCTb U ILEJIOCTHOCTb, CIOKHOCTh U YHOPSAAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb,  CaMOOpraHU3alusi, CAMOBOCIPOU3BEICHHE,  Pa3JIPakKUMOCTb,
W3MEHUYUBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHuM3alMd JKABBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHBIMA, TKAHEBBIM,
OpraHNU3MEHHBIM, MONYJISIUOHHO-BUIOBOM, 9KOCHCTEMHBIN (OHMOTEOICHOTUYECKHUIT ),
ouocoepusiit. [Iporeccsl, npoucxoasmye B KUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuzsp kak ¢opma cymecTBoBaHusI MaTepuu. Hayku, m3ydaroniue UBble CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aIiH.

N3yuenne xuBbIX cucteM. Meroasl Ouosornueckoi Hayku. HaOmronenue, maMepeHue,
SKCIEPUMEHT, CHUCTeMaTu3alusi, MeraaHanu3. [loHsATHE O 3aBUCHUMOM M HE3aBUCUMOU
nepemMeHHO. IlnanupoBanme skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JoCTOBepHOCTh. Pazdpoc B 6uonornueckux JaHHbIX. OleHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI MCKaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTHCTUYECKOIO TECTA.

JdemoHcTpauuu

Tabmupsr u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOJOrHYECKHEe CHCTEMBI,
«CBOMCTBA KUBOW MaTepun», «YPOBHU OpPraHU3AIMU KUBOU MPUPOILD», «CTPOCHUE )KUBOTHOM
KiIeTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOIO0  OpraHu3May,
«buoreonenos», «buochepa», «MeTo bl U3ydeHHUS )KUBOU MTPUPOIBI.

Ob6opynoBanue: 1abopaTopHoe 000pyI0BaHUE ISl MPOBEACHUS HAOIIOICHUHN, U3MEPEHUN,
JKCIIEPUMEHTOB.

Tema 3. buosiorust KjieTkn

Knetka — cTrpykrypHO-(pyHKIIMOHAIBHAS €AMHULIA XKUBOTO. VICTOpUS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTonpl MONEKYISAPHOM U KIETOYHOM OHMOJOrMH: MHUKPOCKOIHUSA, XpomaTtorpadus,
anektpodope3, METoJ MEYEeHbIX aToMoB, auddepeHnnaIbHoe  UeHTPUPYrHpOBaHUE,
KYJIIbTUBHPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MHUKPOCKOIHSL.
Koundghoxanvnas muxkpockonusn. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuier u cxembl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBIN MHKpOCKOM», «VcTopus
Pa3BUTHUS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpPONpPENapaTbl PAaCTUTENbHBIX, KHUBOTHBIX U
OaKTepUaTbHBIX KIETOK.
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IIpakTuueckasa padora «V3yueHne MeTOJOB KIETOYHOW Ouosoruu (xpomarorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. XumMnueckasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPaMUKPOIEMEHTHI. Bona u €€ ponp
KaK pacTBOpPUTENs, peareHra, y4yacTHE€ B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLHHU.
MunepasnbHbl€ BELIECTBa KIETKH, UX OMoJjiorndyeckas poib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpyKTypel OenkoBoil Mosiekynbl. [lepBuunas ctpykrypa Oenka, MenTHAHAs
CBsI3b. BropwuHasi, TpeTnyHas, 4eTBEPTUYHAs CTPYKTYpbl. JleHarypamms. CBoicTBa OEIKOB.
Knaccugukamnus 6enkoB. buonornueckue QyHKIN 0enkoB. [Ipuonsl.

VYrneBoasl. MoHOcaxapuabl, aucaxapujibl, OJIMrOcaxapuabl M mojucaxapuabl. OOmui
IUIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonormueckue QyHKIuU
YTJIEBO/IOB.

Jlumunael.  T'uppoduneHO-ruapodoOHBIe  cBoiictBa.  Kilaccupukanus — aunuuos.
Tpurmuuepunsl, pochonunuabl, BOCKU, crepoupl. buonornueckue ¢pyHkiuu aunuaos. OOmme
CBOMCTBa OHMOJIOTUYECKMX MEMOpaH — TEeKy4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. Crpoenne HyknenHoBbIX KucinotT. HykneoTuuasl.
[Mpunnun kommiuementapHoctu. IlpaBuno Yapragda. Crpykrypa JAHK — naBoiinas cnmpaib.
Mectonaxoxaenue u ouonorunueckue pyuknun JHK. Bunet PHK. ®ynxiun PHK B knetke.

Crpoenune monekynbsl AT®. Makposprudeckue cBa3u B MoJiekyiae AT®. buonorudeckue
¢byakuun  AT®. BoccraHoBieHHBIE TEPEHOCUYHMKH, UX (QYHKIMH B KIETKe. /[pyeue
HYyK1eo3uompugochamol (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouosorus: OMOXMMHUYECKHE W OMO(HU3WYECKHE HCCIAEAOBaHUS COCTaBa M
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyl. Modenuposanue cmpykmypol u  @QYHKYUl
Ouomonexyn u ux komniekcos. Komnvromepuwiii ouzaiin u opeanudeckuti cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHALO208.

JdemoHcTpauuu

[Toptpertsr: JI. [lonunr, . Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammel:  «PacnpeneneHue XMMHYECKHX DJIEMEHTOB B HEKHUBOM  IIPHPOIE,
«PacrpeneneHne XMuMU4YECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas TabiuIa XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJIEKyNbl Oenkay,
«CTpyKTYyphl O€IKOBOH MOJEKYNbD», «CTpoeHHe MOJEKyNl YrieBoaoB», «CTpoeHHe MOJIEeKYI
munuaoBy», «HykienHoBble KUCIOTED, «CTpoeHre MOJIEKybl ATD».

OO6opynoBaHue: XMMHUYECKas [0Cy1a U 000py10BaHUE.

JlaGopatopHas padora «OOHapyxeHue OeNKOB ¢ TOMOIIbI0 KaUeCTBEHHBIX PEAKIIUII».

JlabopaTopHas pabora «lccienoBanne HyKIE€MHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKINH KIETKH

Tunbl KJIETOK: 3yKapHOTHYecKass M IpokapuoTHdeckas. CTpyKTYpHO-()YHKIHOHAJIbHbIE
00pa3oBaHUS KIETKH.
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CrpoeHre MPOKApUOTHYECKON KIeTku. KietouHas cTeHKa OakTepuii ©  apXew.
OcoOeHHOCTH CTPOEHUS TeTepOTPO(PHON U aBTOTPO(HON MPOKAPUOTUIECKUX KIIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (HyHKIMOHHPOBAHUE DYKAPUOTHUECKOW KieTKH. [Inmazmaruyeckas memOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKoM MeMmOpaHbl. TpaHCHOPT BELIECTB 4epes
IUTa3MaTHYECKYI0 MeMOpaHy: maccuBHBIN (nuddysus, obneru€nHas mudys3us), aKTHBHBINT
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcnopt). Ilomynponumaemocts MemOpanbl. Pabora
HATPUI-KAJIMEBOTO HAacOCa. DHIOUUTO3: MUHOIUTO3, (haromuto3. Jk3ouuto3. Kieroynas cTeHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTEHKH PACTEHHIA, TPHOOB.

Huromna3zma. I{utozosb. Llutockener. JImxkenue nuroruia3Mbl. OpraHoujibl KIETKH.
OnHomeMOpaHHbIE OpraHOMbI KJIETKHU: 3HaorazMarndeckas cetb (IIIC), anmapart ['onbmku,
JIM30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHyasipHOro petukyinyma. Mexanusm wuanpasnenuss 6enkos 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. Imankuii  (arpaHynsipHBIi)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHast ¢yHkuus anmapara ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmuposexa 6enkos 6 annapame I onvodicu. TpaHCTIOPT BENIECTB
B KieTke. Bakyonu pacturensHbix kietok. Kiierounsiii cox. Typrop.

[TomyaBTOHOMHBIE OpraHoWbl KJIETKH: MUTOXOHJIpPHUM, TIJIAcTUlbL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHJpUM M minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIE IJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

Hemem6pannbie opranouasl kietku CtpoeHue M QyHKIUU HEMEMOpPAaHHBIX OPraHOMIOB
Kietku. Pubocombl.  [Ipomesicymounvie  ¢punamenmol. MukpopunamMeHTsl. AKmuHosble
Muxkpogunramenmol. MpbllIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUUEUHbIX KIemoK.
MukpoTtpy6ouku. Krerounsrit 1mentp. CTpoeHHE | JBIKCHHE JKI'YTHKOB M PECHUYCK.
Muxkpotpy6ouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momoprwie benxu.

SAnpo. OGonouka siapa, XpOMAaTHUH, KapUOILUIa3Ma, SAPBIIMIKH, UX CTPOCHHE U (PYHKIIHU.
Snepusiii 6enkoBbIil MaTpuke. [IpocTpaHCTBEHHOE pacmojokKeHHE XPOMOCOM B MHTepha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — TUCTOHBL. J{uHamuxa sA0epHOl
obonouku 8 mumose. foepmuwviii mpancnopm.

Knerounsie  BimroueHus.  CpaBHUTENbHas  XapaKTEpPUCTUKA  KIETOK  JDYKapHOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanun

[Hoptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuipl U cxembl: «CTpoeHHE SYKApUOTHUECKOW KIeTKn», «CTpoeHHe >XHUBOTHOU
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKi», «CTpoeHre MUTOXOHAPUMY, «Smpoy», «CtpoeHue
IIPOKapPUOTUYECKOMN KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIpenapaTbl pPacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOTIpenapaTsl OaKTepUalbHbIX KIETOK.

IIpakTuuyeckas padora «l3yyeHne cBOMCTB KIETOUHOW MEMOPaHbI».

IIpakTnuyeckas padora «/3ydyeHne ABM)KEHUS LUTOIUIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. OOMeH BelecTB M NPeBpPAaLcHHE JHEPTHH B KJIETKe

AccuMWISIIMA ¥ JUCCUMMIIALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH W  reTepoTpoHBIA. YyacTHe KHcIOpoJa B OOMEHHBIX  IIpoleccax.
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DOunepreruyeckoe obecrneueHne KieTku: mpespamenne AT® B 0oOMEHHBIX mHpoleccax.
@depMEeHTATUBHBIN XapaKTep peakUuil KIETOYHOro meradonm3ma. DepMeHTHI, UX CTPOCHHE,
cBoiicTBa M MexaHuW3M jaedcTBUs. KodepmeHtbl. OTinuus (GepMEHTOB OT HEOPraHHYECKUX
KaTain3atopoB.  benku-akTuBaTopel W OCNKU-MHTHOUTOPBHL.  3aBUCHUMOCTH  CKOPOCTH
(epMEeHTATUBHBIX PEaKIUil OT pa3IMYHbIX (PaKTOPOB.

[lepBUUHBIN CHUHTE3 OPraHMYECKHX BeHIECTB B KieTke. DorocuHTes. AHOKCUceHHblU U
oxcueenHvlll omocunmes y oaxkmepuil. Ceemocoduparowue nueMeHmvl U NUSMeHmbl
peaxkyuonno2o yenmpa. Ponb xmoporuiactoB B nporuecce porocunre3a. CBeroBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TlpoayKTHBHOCTh (POTOCHHTE3A.
Bnustane pa3nuvHbIX GakTOpoOB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHre3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPHUPHUIMPYOLINE
OakTepuu, kene300aKTepuu, cepoOaKkTepuu, BOJOPOIHbIE OAKTEpUHU. 3HAUCHHE XEMOCHHTE3A.

AnaspobHble opraHu3Mbl. Buasl Opokenus. [IpoaykTsl OpokeHHsl U UX HCIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTMHM W BO30yAUTENH
0ose3Hel.

AdpoOHBIE OpPraHW3MBI. JTambl JHEPreTHYECKOro oOMeHa. [loaroToBUTENBHBIN ATal.
I'mukonu3 — 6ecKUCIOpoHOE PACHIEIUIEHNE TIIOKO3bI.

buonoruueckoe okuciaeHue, UIU KIETOYHOE JAbIxaHue. Poib MUTOXOHIpUN B mpoleccax
o6uonoruueckoro okucieHus. Luknumdeckue peakuuu. OkucauTelnbHOE (ocHopHIMPOBAHUE.
Onepeuss membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomomnnoi ATD-
cunmasel. IlpeumyiiectBa a’poOHOrO MmyTh OOMEHa BEIIECTB IMEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JdemoHcTpauuu

[Toptpetsr: Ix. [Tpuctau, K. A. Tumupszes, C. H. Bunorpanackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupr u cxembl: «DOTOCHHTE3», «IJHEpPreTHUecKuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue pepmMeHTa», «XEeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHUE ISl HPUTOTOBJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

Tema 7. HaciiencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpHHIMI KOMIJIEMEHTAPHOCTH B PEAKLHUAX MATPUYHOTO
cuHTe3a. Peanusamus HacnencTBeHHOW wuHopMmanuu. ['eHeTHuecKui KoOJ, €ro CBOMWCTBA.
Tpanckpunuus — matpuunslidi cuute3 PHK. [IpuHUIUNBI TpaHCKpUNIMU: KOMIUIEMEHTApHOCTH,
AQHTUIIAPAIUIEIBHOCTh, aCUMMETPUUHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocunTesze Genka. YcioBus
6uocunTesa 6enka. Koaupoanune aMuHOKUCIOT. Poib pubocom B Ouocunrese Oernka.

Cospemennvie npedcmasienus o cmpoeruu 2eHos. OpraHuzaius TeHoMa y MPOKapHoT U
9yKapuoT. Perymsmus akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (®. XKakoO, XK.
MaHno). MonexynapHvle mexaHuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perymsiys oOMeHHBIX MpolieccoB B KieTke. KiieTounslii romeocTas.

Bupychbl — HeknerouHnble (GOPMBI KU3HH M O0ONUraTtHble mapa3utbl. CTpoeHHE MPOCTHIX U
CIIO)KHBIX BHMPYCOB, PETpPOBUPYCOB, Oaktepuodaros. Kusmnenmwiti yukn JHK-codeparcawjux
supycos, PHK-cooeporcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.
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Bupycubie 3aboieBanusi uenoBeKa, KUBOTHBIX, pactenmit. CIIUAJ], COVID-19,
COLIMANIbHBIE U METUIIMHCKUE TIPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuux maccusog («bigdatay) cmpyxmypruix
buonocuueckux oaunvix. Hamomexumonocuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@yuxyuu b6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUI.

Tabmumer u cxembl: «buocuHTes Oenkan, «leHeTmueckuii Koa», «Bupych,
«bakrepuoparmy.

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCa.

Tema 8. /KuzHeHHbBIN HUKJI KJIETKU

Knerounsii 1muki, ero mepuoasl u perymsiuus. WMutepdaza m muto3. OcoOeHHOCTH
MpoIIeccoB, mpoTekaronux B uHTepdasze. [loaroroska kinetku k aeneHuro. [IpecunTeTnyeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKMH M TOCTCUHTETUYECKUH (TIPEMUTOTHYECKUI) MEpHOIbI
UHTEpPasHbl.

Marpuunsiii  cunte3  JIHK -  pemmumkanusa.  [lpuwHnumner  pervmkanun — JITHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIApaUIeIbHOCTh. MexaHu3M
pemwmukanun  JIHK.  Xpomocomsbl. Ctpoenue xpomocom. Temomepel W Telomepasa.
XpOMOCOMHBIN HAOOp KJIETKU — KapUOTHIL. J(MIIOMIHBIA M TariouJHbBIA HAOOPHI XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue kinetku — mMuTo3. CTaguu MHUTO3a U MPOUCXOJANINE B HUX MpPOIECCHl. THUIIBI
murto3a. Kapuokunes u nuToknHes. buosorndeckoe 3HaueHrEe MUTO3a.

Perymsimust mMutoTHueckoro nukia kietkd. [Iporpammupyemas kierouyHas TuOelnb —
anonTo3.

Knerounoe a1po, XxpoMoCcoMbI, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
oughepenyuposxu, cmapernus u eubenu kiemox. «l{ugpposasn kiemrxay — ououngopmamuyeckue
Mooenu PYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauuu

Tabmuipl u cxembl: «KU3HEHHBIH LUK KIETKW», «MuUT03», «CTpoeHue XpomMocom,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JIyKay.

JlabopaTopHas padora «/3ydeHne XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

Tema 9. Ctpoenne u pyHKIMU OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUIHEACITETbHOCTH OJHOKJIETOYHBIX OpraHn3MoB. bakTepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OTHOKIIETOUHBIE BOJIOPOCIH, Ipyrue NpoTucthl. KonoHuambHbIe
OpraHU3MBbI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OopraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak exquHoe nesnoe. 'omeocras.

Tkanu pactenuii. Tumbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHas, MOKPOBHA,
MIPOBOJIAINIAs, OCHOBHAsI, MexaHnueckas. OCOOCHHOCTH CTpOEHMs, (PYHKIUNA U PaCTOJIOKEHUS
TKAHEH B OpraHax pacTCHUM.
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TkaHM JKUBOTHBIX M  4YEJOBEKA. T[UIbBI KMBOTHBIX TKaHEW: ANUTEIUAJIbHAS,
COCIMHUTEINIbHAS, MbIlIeuHasi, HepBHAs. OCOOCHHOCTH CTpOeHUS, (DYHKIIMI U pPaclOJIOKCHUS
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opraunbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHnii. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U YeJOBeKa. OYHKIUH OPraHOB U CHCTEM OPraHOB.

Omopa Tema opranusmoB. Kapkac pacrenmii. CkeneTrsl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbI 1 BHyTpeHHHH ckeneT. CTpOeHUE U TUTIBI COCTMHEHUS
KOCTEH.

JIBixkeHue opraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpPraHu3MOB: amMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PACTCHHU: TPOMU3MBbI M HACTHM.
JIB>KEeHMEe MHOTOKJIETOYHBIX ’KUBOTHBIX U YeJIOBEKa: MblleuHas cucrema. Pednekc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmoB. [lornomeHue BOAbI, YTIEKUCIOTO Ta3a U MUHEPAIBbHBIX BEIECTB
pactreHusiMi. [luTaHwe >KUBOTHBIX. BHYTPUIIOJOCTHOE W BHYTPUKJIETOYHOE MHUIIEBAPCHHUE.
[lutanre MO3BOHOYHBIX XKMUBOTHBIX. OTAENBI MHUIEBAPUTEIHLHOTO TpakTa. llumieBapuTeabHbIC
xenesbl. [IuneBapurenbHas cuctemMa 4eloBeKa.

Jpixanue opraau3MoB. [[pixanue pactenuid. Jprxanue sxuBoTHBIX. Juddy3us ra3os yepes
MOBEPXHOCTh KJIETKH. KoxHoe npixanue. [[pixarenbHas moBepxHOCTh. JKabepHoe U JIETOUHOE
JbIXaHWe. JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOIHUOHHOE YCIOXKHECHHE
CTPOEHHUs JETKHX TMO3BOHOYHBIX >KMBOTHBIX. /[[pIXareinbHasi cucrema deloBeka. MexaHu3Mm
BEHTIUISIINH JIETKUX Y TITUIl U MJIEKOTIUTAIOMNX. Perymsius apixanus. J{pixaTenbHbie 00bEMBI.

TpaHcnopT BemIECTB y OpPraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opraHsl. KpoBeHOCHas cucrema
IMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOoBOOOpamieHusl.  DBOJIONUOHHBIE  YCIOXXHEHHS  CTPOEHHUS  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymsuus.

Boinenenne y opraHusmoB. Bbinenenue y pacteHuil. BelneneHue 'y KMBOTHBIX.
Cokpaturenbuple Bakyoiu. Opranbl BbiieneHus. OuibTpaius, cekpeuus Hu o0paTHoe
BCaChIBaHUE KaK MEXaHU3MBbI pabOThl OpraHoB BheNeHUsA. CBA3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBLICIUTEIBHON cHucTeMaMH. BbljenieHne y mo3BOHOYHBIX KMBOTHBIX M yenoBeka. lloukw.
Crpoenue u pyHKUHOHUpOBaHUE HeppoHa. OOpazoBaHNE MOYH Y YEIOBEKA.

3amuTa y OpraHuM3MoB. 3alluTa y OJHOKIIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3alUTa Y MHOTOKJIIETOUHbIX pacTeHuil. Kyrukyna. CpeacrBa macCUBHOM U
XUMHYECKOH 3aIUThL. OUTOHIINIIEI.

3almuTa y MHOTOKJIETOUYHBIX )KMBOTHBIX. [[OKpOBBI M MX MPOU3BOIHBIE. 3alIUTa OpraHu3Ma
or Oonesneil. MmmyHHas cucrema denoBeka. KIleTOUHBII W TyMOpPambHBIA UMMYHUTET.
Bpoxnéuuenii u  npuoOperéHHbIM  cnenuduveckuii UMMYHHTET. Teopust KIOHAJbHO-
cenektuBHoro ummynuteta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnanutensHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHTETA B Pa3BUTHUU CHCTEMHBIX 3a00JIeBaHUM.

Pazmpaxumocts M perymsinus y OpPraHu3mMoB. PaszipaxuMocTs y OJHOKIIETOYHBIX
opranu3moB. Takcucel. Pa3napaxxumocTe U perynsuus y pacreHui. PocToBbie BelllecTBa U HX
3HAYEHUE.

HepBHas cuctema u peduiekTopHasi perynsnus y >KUBOTHBIX. HepBHas cuctema u eé
OT/EJbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBl y KUBOTHBIX. OTAEIbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pednexkc u pednextopHas ayra. besycinoBHble u
YCIOBHBIE PEQIICKCHI.
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I'ymopanbpHas perymsiuyst M SHIOKpUHHAs CUCTEMA JKMBOTHBIX U 4yesioBeka. JKesessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JleicTBME TOpMOHOB. B3auMOCBsA3bp HEpPBHOM U
SHIOKPUHHON cucTeM. ['unoranamo-rumnodusapHas cCucTeMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuuer u cxembl: «OIHOKJIETOYHBIE BOJOPOCITH», «MHOTOKJIETOUHBIE BOJOPOCIH»,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHHi», «CHCTeMbl OpPraHoB
[I03BOHOYHBIX JKMBOTHBIX», «BHYTpEHHee CTpOEHHE HaceKoMbIX», «TkaHuM pacTeHU»,
«KopneBbie cucrembr», «Ctpoenue credns», «CTpoeHue IMCTOBOM IIAacTHUHKWY, «TkaHu
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucremay,
«/pixaTenpHass cucrtema», «HepBHas cucremay, «Koxka», «MpbllieyHas cucTteMay,
«BeiienurenpHas cuctemMay, « JHIOKpUHHAs cucremay, «CTtpoeHue MbIip, «MMMyHHTETY,
«KumeunononoctHsie», «CxeMa NUTaHUs pacTeHui», «KpoBeHOCHbIE cHCTEMBbl MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE J0XKIEBOTO
yepBs», «HepBHas cucrema poiO», «HepBHas cucrema msarymkn», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruiy, «HepBHas cuctema MIIEKOMHUTAIOMIKXY,
«HepBHas cucrema yenoBeka», «Pediaexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKPOIIpernapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOTpenaparbl TKaHEel, pakOBUHBI MOJUTIOCKOB, KOJIIEKIIUM HACEKOMBIX, UTJIOKOXKUX, )KUBbIE
9K3EMIUISIPhl KOMHATHBIX pacTeHU, repoapiu pacTeHUN pa3HbIX OTAENOB, BIa)KHbIE IIperapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
obopynoBaHue s JEMOHCTPAllMM TOYBEHHOTO W BO3AYIIHOTO THUTaHUS PACTEHUH,
paciieruieHus Kpaxmaia © OelIKkoB 1oj JelcTBHEM (EepMEHTOB, 0OOpyJdOBaHUE ISt
JEMOHCTPALIMK OIBITOB MO W3MEPEHUIO )KU3HEHHON €EMKOCTH JIETKUX, MEXaHU3MA JbIXaTEIbHBIX
JBUKEHHUI, MOJEIIN FOJIOBHOTO MO3ra PA3JIMYHBIX KUBOTHBIX.

JlaGoparopHas padora «/3yueHne TKaHEeil pacTEeHUI».

JlaGoparopHas padora «/3yueHne TKaHei 5KUBOTHBIX).

JlaGoparopHasi padora «/3yueHne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHM3MOB

@DopMBbI pa3MHOXKEHUSI OPraHU3MOB: Oecriosioe (BKIIKoYasi BEreTaTUBHOE) U M0J0Boe. Bubl
0€ecI10JI0ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIALUS, (pparMeHTanus, KIOHUPOBaHHUE.

[TonoBoe pasmuoxenue. I[lomoBbie kneTku, wim ramersl. Meio3. Craguu Mmeio3sa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonmornueckuii cMmpica Meiio3a U MOJOBOIO
nporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszputve. [‘ameroreHe3 'y kuBOTHbIX. [lonoBble  Jkene3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBHIX KiIEeTOK. CrmepmaTtoreHe3 u ooreHes. CTpoeHHE MOJOBBIX
KJIETOK.

OmnonoTBOpeHHe M AMOPUOHANBHOE Pa3BUTHE >KUBOTHBIX. CrIOCOOBI OIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

WNuauBuyansHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOIOTUS — HayKa O pa3BUTHU
opranusMoB. Mopgoeenes — oona u3 enaguvix npodoarem ambpuonocuu. Konyenyus mopghozernos
u mooenu mopghocenesa. Ctaaun >MOpHOTeHE3a KUBOTHBIX (Ha MpUMepe JIArylkn). Jpobiaenue.
Tunsl apobnenwus. [emepmunuposantoe u Hedepmunupogantnoe opodnenue. bracmyna, munovi
onacmyn. OcoOEHHOCTH JPOOIEHUS MIIEKOMUTAIOUIUX. 3apOJIbIIIEeBbIe JUCTKU (TacTPyJISALus).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JINCTKOB. B3anMHOEe BiMsAHME YacTel
pa3BUBAIOLIETOCA 3apojipllia  (AIMOpPHOHAIbHAS MHIYKUMA). 3aKiajJka IUJIaHa CTPOCHHS
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JKUBOTHOTO KaK pe3yJbTal HWEepapXU4eCKUX B3aUMOJCHUCTBUM TIeHOB. DBimsHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3TUYHBIX (PAKTOPOB OKPY)KAIOLIEH CPEIbL.

Poct u pasButue xuBOTHBIX. [locTaomOpuonamsHbli mepuon. Ilpsmoe u Hempsimoe
pasButHe. PasButHe ¢ Meramopdo3oM y OECIO3BOHOYHBIX W IO3BOHOYHBIX IKHBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOTO U HENPSMOrO Pa3BUTHUS, UX PACHPOCTPAHEHHE B NPUPOJE.
Tunber pocta >XUBOTHBIX. DakTOpbl pPEryaslMu pPOCTa KUBOTHBIX U dYenoBeka. Cramuu
MOCTAMOPHOHAIIBHOTO Pa3BUTHA y XUBOTHBIX M 4YelloBeKa. [leproabl OHTOreHe3a dYeJoBeKa.
CrapeHue u cMepTh Kak OMOJIOTMYECKUE TIPOLIECCHI.

Pasmuoxxenne u paspurue pactenuil. ['amerodur m crnopodur. Melio3 B KU3HEHHOM
uukie pacreuii. OOpa3oBaHue CHOp B Ipoilecce Menosa. ['ameroreHes y pacTeHUH.
OmnonoTBOpeHHE M pa3BUTUE PACTUTENBHBIX OpPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI PEryisii OHTOTe€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpauuu

[Hoptpetst: C. I'. HaBamun, X. [lIneman.

Tabmuisl u cxembl: «BereratnBHOE pa3MHOXKeHUE», « TUMBI OECMONOr0 pa3MHOKEHUS,
«Pa3mHOXKEeHHEe xiaMuIOMOHaAb», «Pa3sMHOXeHHe 5SBrieHbl», «Pa3MHOXeHue THAPBIY,
«Menos», «Xpomocomel», «l'amerorenesy, «CTpoeHHE SHUEKIETKH W CIEpPMaTO30UIan,
«OcHOBHBIE cTaauM OHTOTeHe3a», «lIpsamoe u Hempsimoe pas3BuTHe», «Pa3zBuTue Maiickoro
Kyka», «Pa3Butue capanum», «Pa3ButHe IArymkmn», «/{BoiHOE OIIOJOTBOPEHUE Y 1IBETKOBBIX
pactenuit», «CTpO€HHE CEMSH OIHOJIOJIBHBIX U ABYIOJBHBIX pPAaCTeHUI», «KWU3HEHHBIA ITHKI
MOPCKON  KamycTbl», <OKW3HEHHBIM [HMKI MXa», <OKW3HEHHBIM IUKI MarnopOTHUKAY,
«OKW3HEHHBIN IUKII COCHBD.

OO6GopynoBaHue: CBETOBOW MHUKPOCKOT, MUKPOTIPENapaThl SUIIEKIETOK U CIIEPMaTO30HUIOB,
MoJenb «L{UKT pa3BUTHUS JIATYIIKIY.

JlaGopatopHass paGora «l3ydyeHue CTpPOEHHUsS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpernaparax.

JlaGoparopHas padora «CTpoeHHe OpraHoOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHHMsI M Pa3BUTHS I'€HETUKH Kak Hayku. Pabdoter I. Menpmens, I'. nme
®pusza, T. Moprana. Ponb oTedecTBEeHHBIX Y4YEHBIX B pa3BUTUU TeHeTHku. Paboter H. K.
Konbrona, H. 1. BaBunosa, A. H. benosepckoro, I'. I. Kapneuenko, 1O0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, AJIJIEJIbHbBIE
I€Hbl, AJIbTEPHATUBHbIE NPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIA IPHU3HAK, TOMO3UIOTa,
reTepo3uroTa, 4ucras JMHUSA, THOPUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKHU:
rUOPUA0TIOTMUECKUM, ITUTOJIOTHUECKHI, MOJIEKYISIPHO-T€HETUUECKHIA.

JdeMoHcTpanuu

IToptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. M. Basunos, A. H.
benoszepckuii, I'. /. Kapnieuenxo, 10. A. ®ununuenko, H. B. Tumodeer-Pecosckuii.

Tabmuiet u cxeMbl: «MeToIbl TEHETUKIY, «CXEMBI CKPEITUBAHUS.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. I[lepBeiii 3akoH MeHaens — 3aKOH €IUHOOOpa3us
rubpuoB nepBoro mokoieHus. IlpaBuno momuHMpoBaHUs. Bropoil 3akoH MeHaens — 3aKoH
paciernyeHus mpusHakoB. [[uTonorndeckre 0CHOBBI MOHOTHOPUIHOTO CKpenuBanus. [ umotesa
YUCTOTHI TaMeET.
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Ananusupyrouiee  ckpemuBaHue.  [IpoMexyTouHbI ~ XapakTep — HacleOBaHMSL.
Paciienuienne npu3HaKoB IIPU HETIOJHOM JTOMUHUPOBAaHUH.

JurubpunHoe ckpemuBanue. Tpetuit 3akoH MeHgenss — 3aKOH HE3aBHCHMOTO
HaCJIeI0BaHU MMPU3HAKOB. L{uToI0OTHYeCKHEe OCHOBBI IMTUOPUIHOTO CKPEIINBAHUSI.

Cuermiennoe HacnenoBanue npusHakoB. Padoter T. Moprana. CuernsieHHOe Hacie10BaHNE
I'€HOB, HapYyILIEHUE CLEIUICHUsI MEX/1y TeHaMu. XpOMOCOMHasl TEOPHUsl HACJIEICTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIA MEXAaHM3M OIPEACIICHHs I0oja. AyTOCOMBI U IIOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHsli M TIeTeporaMeTHbI NOJI. ['eHeTnyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKkoB, CLEIJIEHHBIX C TIOJIOM.

l'enotun kak uenoctHas cucreMa. IlneHoTpornvss — MHOMXECTBEHHOE [EWCTBUE TEHA.
MHOKECTBEHHBIN ajuienn3M. B3auMoJeliCcTBUE HEaUIeNbHBIX T€HOB. KoMIJIEMEHTapHOCTb.
Onucras. [Tommmepus.

['eHeTMYeCKMIT KOHTPOJIb DPa3BUTHUsI PACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXkKe
(U3MOJIOTMYECKUX TMPOLECCOB, IMOBEAECHUS W KOTHUTHUBHBIX (yHKuuH. ['eHeTmueckue
MEXaHU3Mbl CUMOHOTEHE3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35fMH — Mapa3uT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHueckne acieKThl KOHTPOJIS U U3MEHEHHUs HAaceACTBEHHON UH(popMaluu B
MTOKOJIEHUSAX KJIETOK U OPTaHU3MOB.

JdeMoHcTpauuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuupl u cxemsl: «IlepBeiii 1 BTOpor 3akoHBI Menaens», « Tpetuit 3akoH MeHuemns,
«AHann3upymllee ckpenupanre», «Henonnoe noMmuHnpoBanne», «CLETUIEHHOE HACIIEJOBAHNE
MPU3HAKOB y Ipo30oduibl», «'eneTuka nonay, «Kapuorumn yenosekay, «Kapuotun apo30Qpuiib»,
«Kapuotun ntuup», « MHOKECTBEHHBIN aJIJIETU3M», «B3auMo1eiCTBUE T€HOBY.

OOGopymnoBaHue: MOJETh AJIA TEMOHCTPAIIMKM 3aKOHOB €IMHO00pa3usi THOPUIOB TEPBOTO
MOKOJICHUSI U PACLICIJICHUS NPU3HAKOB, MOJENb Uil JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOTO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALIMY CLEIJIEHHOTO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «/[pozodunay.

IIpakTnueckas padora «V3yueHue pe3ylnbTaTOB MOHOTHOPHUIIHOTO CKpEHIMBAHUS Y
TPO30(UITBD».

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

BsaumopneiictBue renoruna u cpeabl npu ¢dopmupoBanuu (enorumna. 3MeHYMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE NPU3HAKUM. BuIpl  U3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAs.

MonudukanronHass U3MeHYUBOCTh. Ponb cpeapl B (opmupoBaHuyu MOIUGUKAIUOHHON
u3MeHunBocTH. HopMma peakuuu mpusHaka. BapuanimoHHBINH psii ¥ BapuanuoHHas kpuBas (B.
Noranncen). CoiicTBa MOAU(PUKAIIIOHHON U3MEHUYUBOCTH.

l'enoTunuueckass W3MEHYUMBOCTh. (CBOMCTBA T'€HOTUIIMYECKOW HW3MEHUYMBOCTU. Buibl
TeHOTUITNYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

Kom6uHaTiBHas M3MEHUMBOCTh. Meilo3 U MoJIOBOM Mpolecc — OCHOBa KOMOMHATUBHOM
M3MEHYUBOCTU. POJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JJAHUU T'€HETHUECKOTO pa3HooOpa3us
B IIpe/ieIax OJHOTO BUAA.

MyranyoHHass HM3MEHYUMBOCTh. Buabl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBAHHbBIE MYyTalUU. SAepHble W LMUTOIJIA3MATHYECKHE MYTallUH.
Comarnueckre W MOJOBble MyTanuu. [IpuynHBI BOZHUKHOBEHMsS] MyTauuid. MyTareHbl U UX
BIIMSHUE HA OPraHMU3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOTO Ipolecca. 3aKOH FOMOJIOIMYECKHX
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psanoB B HacienacTBeHHOW wuzMeHuuBoctu (H.M. BaBunoB). BaesnepHass HM3MEHUHMBOCTH U
HAaCJEeJCTBEHHOCTb.

Onucenemura u 3NUCEHOMUKA, POb INUCCHEMUYECKUX (HaKmopo8 6 HACIe008aHuU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OPSAHUZMOS.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumer 1 cxembl: «Buapl H3MEHUMBOCTHY, «MoaudUKAIMOHHAS W3MEHYMBOCTHY,
«KoMOnHaTHBHAsT ~ M3MEHYHBOCTDHY, «Meiio3», «OMm1010TBOPEHUEY, «l'eHeTHUECKIE
3a00JIeBaHMs YeTIOBEKa», «BuIbl MyTanuii».

OGopynoBaHue: >KMBbIE U TepOapHbIe SK3EMIULIPHl KOMHATHBIX PACTEHUH, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JladbopaTtopnas  padora «MccnegoBanue  3aKOHOMEPHOCTEH  MOJIU(UKAITMOHHOM
W3MEHYHMBOCTH. [IoCcTpoeHNE BApUAIIMOHHOTO PsAJia U BAPUAITMOHHON KPHUBOM.

Tema 14. I'eHeTHKA YeJIOBeKA

Kapuotun denoBeka. MexayHapoJHas MporpaMma HCCIEIOBAHWS T€HOMa 4YeJloBEKa.
MeToapl M3ydeHHs] TEHETUKH YeJIOBEKA: TeHeaJOTrHnYeCKrid, OJM3HEIOBBIM, IUTOTCHETUUECKHH,
MOMYISAIUOHHO-CTATUCTUYECKUN, MOJIEKYISIpHO-TeHeTHUUeCKuid. COBpPEMEHHOE OMpeaeIICHUE
TE€HOTHIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUITMPOBAHUE, B TOM 4Hnciie ¢ moMonipio T11P-
ananu3a. HacneactBennbie 3a001eBaHus YeIOBEKA. | €HHbIE M1 XpOMOCOMHBIE OOJIE3HH YETOBEKA.
bone3nn ¢ HacieACTBEHHOW NPEApACHOJIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW T€HETHUKH B
MPEAOTBPAIICHUA M JICYCHHH TEHETHYECKUX 3a00JIeBaHWU UeIoBeKa. MEIUKO-TeHEeTHYECKOe
KOHCYNnbTHpOBaHUE. CTBOJIOBBIE KIETKH. [[OHATHE «T€HETUYECKOTO Ipy3a». DTUYECKHUE ACTIEKThI
uccaea0BaHui B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnveckue ¢GakTOphl MOBBINIEHHONW YYBCTBUTEIHLHOCTH YEJOBEKa K (DM3MYECKOMY H
XUMHUUYECKOMY 3arpsA3HEHUIO OKpYXKaromenh cpeapl. ['eHeTudyeckass NpeapacnoyioKEHHOCTD
YyeJIoBeKa K MaTOJIOTUsIM.

JdemoncTpauuu

Tabmuupl u cxembl: «Kapuotumn denmoBeka», «MeToabl M3yYCHHUS TEHETUKH YEIOBEKa,
«["eHeT4eckue 3a00JICBAHUS YEIOBEKAY).

IIpakTuyeckas padora «CocraBjieHUE U aHAJIU3 POJIOCITIOBHONY.

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukamusi U CeJIeKIUs. 3apOKJICHHE CEeJEKIMU U JoMecTukaruu. Yuenue H. U.
BauiioBa o LleHTpax mpoucxoxkaeHus U MHOrooOpas3us KylIbTYpPHBIX pacTeHuil. Ponb cenexuuu
B CO3/IaHMM COPTOB pacTeHUWM | TMopoa KUBOTHbIX. CopT, mNopoja, IITaMM. 3aKOH
FOMOJIOTUYECKHUX PsIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuioBa, ero 3HaueHue st
CEJICKIIMOHHOM pabOThI.

MeTtoibpl ceneKIMoHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MAaCCOBBIA M MHAWBUIYyaTbHBIM.
Oranbel KOMOWHAIIMOHHON ceneknuu. VcnbiTanue mpousBoauTenei mo moroMctBy. OTbop Mo
TEHOTHUITY C MIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA ¥ OTOOP MO T'EHOTHITY C TIOMOIIBIO aHaN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeJIeKUHMOHHOW paboTel. PamuanuoHHBIM U
XUMHYECKUH MyTareHe3 Kak WMCTOYHMK MYyTalMid y KyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonb3oBaHWe TEHOMHOTO pENaKTUPOBaHHS M MeToJoB pekoMmOuHaHTHBIX JIHK mms
MOJIyYCHUS UCXOJHOTO MaTepuaa JJis CEJICKLIUH.

[Tonmyuenne monuruionaoB. BHyTpuBuAoBas ruOpuau3anus. bBIU3KOpPOICTBEHHOE
CKpelllMBaHKe, WK UHOpUIUHT. HepoacTBeHHOE CKpeluBaHue, Wi ayropuauHr. ['ereposuc u
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ero mnpuuuHbl. Hcnonp3oBanue rerepo3uca B - cenekuuu. OtaanéHHas TruOpuAN3anus.
[Ipeomonenue Oecronus MEXBUAOBBIX THOPUAOB. JIOCTHMKEHHS CENEeKIIMM PACTCHHNU U
KUBOTHBIX. «3€1EHAs1 pesoNIOYUSLY.

CoxpaHeHHe U U3YYEHHE T'E€HETHYECKHUX PECyYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauYeH I CO3/IaHuUsI HOBBIX COPTOB U THOPHUIOB CEITBCKOXO3SICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YEJIAX VAYUULEHUS] CYWEeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUClle C NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYYHbIX UCCIe008aHUL, Nepedosblx uoell U
NepCneKmuEHbIX MexXHOLO2UII.

JdeMoHcTpanuu

[Toptpetsr: H. M. Baswios, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuibl 1 cxembl: «L{eHTpBI TPOUCXOXKIACHHUSI 1 MHOTOOOpa3Hs KyJIbTYPHBIX PaCTCHUI,
«3aKOH TOMOJIOTMYECKHX PsIZIOB B HACJIECACTBEHHON H3MEHYUBOCTH», «METOIBI CEIeKIUN»,
«Otnanénnas rubpunuzanus», «MyrareHes».

JlabopaTopHas pa6ora «/3ydeHne cOpTOB KyJbTYPHBIX PACTEHUU W MOPOJ JTOMAITHUX
YKUBOTHBIX).

JladopaTopHas pa6ora «/I3ydeHne METOIOB CEIEKITUU PAaCTCHHUI.

IIpakTHyeckas padora «[IpuBHBKa pacTeHUIN».

Ikckypeusi «OCHOBHBIE METOJIBI M JOCTHIKEHUS CEJIEKIIMM PAaCTeHUW W >KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENIBHBIA yJacTOK, B TEIUTMYHOE
XO035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. buorexHo0rusi 1 CHHTeTHYeCKAas OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKpPOOPTraHHU3Mbl, HUX XapaKTepucTUKa. TpaauuuoHHas OHOTEXHOJIOTHS: XJeOorneueHue,
MOJIyY€HUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJAEINE. Mukpoobuonorndeckuii cunres. OObeKThI
MHUKpPOOHOJIOrHYeCKUX TexHosorui. [IpousBoacTBo Oenka, aMMHOKUCIOT U BATAMHUHOB.

Co3naHve  TEXHOJOTMM W MHCTPYMEHTOB  IICJICHANPABICHHOIO  U3MEHEHUS W
KOHCTPYMPOBAHMSI TEHOMOB C LIEJbI0 MOJyYEHUsI OPraHU3MOB M X KOMIIOHEHTOB, COJIEp KaIllUX
HE BCTpeyarouecs B mpupojie OMOCUHTETUYECKHE MTYTH.

Kierounas unxxeHepusa. MeToapl KylbTypbl KJIE€TOK M TKaHEH pPacTEHUM M KUBOTHBIX.
Kpuobanku. ComaTtnueckas rudpuauzanus U COMaTU4ecKuil smOpuorenes. lcmonb3oBaHue
rarjiouJIOB B CEJIEKUUU pacTeHuil. [lonyuenue monoknionanvhwvix awmumen. Hcnonvsosanue
MOHOKJIOHANbHBIX U NONUKIOHATILHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJAOTBOPEHUE.
PekoHCTpyKLMs SHLEKIETOK W KIOHUPOBAaHUE MKUBOTHBIX. MeTOJ TpaHCIUIAHTALMU SAEp
KIETOK. Texnonoeuu 0300poenenus, KyIbMUGUPOBAHUSL U MUKPOKIOHAILHO20 PAZMHONCEHUs
CeNbCKOXO3AUCTBEHHBIX KYIbIYD.

XpOMOCOMHAsI U T€HHasg MHXeHepus. VICKycCTBEHHBIN CUHTE3 TeHa U KOHCTPYHMpPOBaHUE
pexomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIoCTHXKEHUS U TEPCIIEKTUBBI
XpOMOCOMHOM W TEHHOW WHXXEHEPUHU. ODKOJOTHYECKHE U JTHYECKHE TMPOOIeMbl TEHHOU
WH)XEHEPUU.

Menununckue 6uotexnonoruu. [Toctrenomuas mudposas menuiuna. [1LP-nmuarnocTuka.
MeTa00IOMHBIH aHaIHN3, TEHOLIEHTPUYECKHI aHAIHU3 TPOTeOMa YeJIOBeKa IS OLIEHKH COCTOSHUS
ero 370poBbs. lcmonp3oBaHME CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-
OMOWHXKEeHepuss Uil pa3paboTKu  (PyHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
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CO3/IaHUSl KOMIUICKCHBIX TKaHEH COYeTaHHEM TEXHOJOTMHA TPEXMEPHOro OWONPUHTHHIA U
ckaddonauHra IS perieHus 3a/1a4 ePCOHATU3UPOBAHHON MEIUIIUHBL.

Co3naHue BEKTOPHBIX BAaKIMH C LEIbI0 OOecrieyeHus: KOMOWHUPOBAHHOW 3alIUTHI OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MexaHHU3MOB (yHkuuoHupoBanus PHK-
COJIepKalliX BUPYCOB, BBI3bIBAIOIINX 0COO0 ONACHbIE 3a00JI€BAaHMUS YEIOBEKA U AKUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer u  cxembl: «lcnoip30BaHME  MHKPOOPTaHM3MOB B MPOMBIIUICHHOM
IIPOU3BOJICTBEY, «KileTouHast uHkeHepus», «['eHHas HHKEHepUs».

JlabopaTopHasi padora «/3ydeHre 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «[losryueHrue MOJOUHOKHUCIIBIX TPOIYKTOBY.

Ikekypenst «buoTexHosorus — BaxHeas Npou3BoIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xkaeHue U pa3BuTHE IBOJTIOIHOHHBIX MPEJACTABJEHUI B OMOJIOTUHN

OpouroroHHas teopust Y. JlapeuHa. [Ipennoceuiky BO3SHUKHOBEHHS JapBUHU3MA. JKu3Hb
1 Hay4Has JestenbHocTh Y. /lapBuHa.

JBukymue cuiabl 3Bodonuu  BugoB no Y. JlapBuHy (BbICOKAasi HMHTEHCUBHOCTD
Pa3MHOXEHMsSI OPraHW3MOB, HACJIEJCTBEHHAas H3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBotonuu (CTD). HeltpansHas Teopus SBOJIIOIUH.
CoBpeMeHHasi SBOJIIOIIMOHHAS OWOJIOTHS. 3HAYEHWE DBOJIOIMOHHOW TEOPHH B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHON KAPTUHBI MUpA.

JdemoHcTpauuu

IToptpetrsr: Apucrorens, K. Jlunnen, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Kiosre, Y.
Hapsun, C. C. Yerepukon, U. U. IlImaneraysen, /. Xonnein, . K. benses.

Tabmuupl n cxembl: «Cucrema xuBoil mpupoabl (o K. Jlunuerw)y», «JlecTHuna KuBBIX
cymectB (mo Jlamapky)», «Mexanusm ¢GOpMUPOBAHUSA MPUCIIOCOONICHUNH Yy pacTeHUNl Hu
)UBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmpyra myremectsus Y. Jlapsunay, «Haxomaku Y.
HNapBuna», «®Dopmbel O00prOBI 3a cymiecTBoBaHue», «llopomel romybeit», «MHorooopasue
KYJIbTYpHBIX (popMm KamycThl», «[lopoasl JOManIHUX KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BunoB (mo Y. JlapBumy)», «Cxema COOTHOIICHHUS IBIKYHUIUX CHJ 3BOJONUNY», «OCHOBHBIE
MOJIOYKEHHUS CHHTETUYECKOW TEOPHUH 3BOJIIOLIMN.

Tema 2. MuKkpo3BoIIOLUsA U eé pe3yJibTAThI

[lonynauus kak sneMeHTapHas eAauHuua 3BoMOUU. COBpEMEHHBIE METOJbl OLIEHKH
TeHETUYECKOTO pa3HO0Opa3us U CTPYKTYpbI nomyisiuil. 3meHenue reHoGoHaa MOMysIIuK KaK
3JIEMEHTapHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH reHeruueckoro pasHoBecus Jx. Xapau, B.
Baiin6epra.

DOnemeHTapHble (GakTOphl (ABIKYIIUME CHIIBI) HBOMIONMUA. MYyTallMOHHBIA TMpoIIecC.
KomOunaTtuBHas u3MeHUYMBOCTh. Jlpeiid reHoB — ciydaiiHble HEHampaBlIeHHbIE W3MEHEHUs
qacToT amienedl B momymsanusax. O¢dekT ocHoBarens. Igpgexm OGymuviiounoco 2opavluiKa.
CHudicenue ceHemuuecko2o pasHoodpasus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
opeligha 2eno8 6 Oonvwux u Manelx nonyrAyuAx. Murpanun. M30mM0Ms  HOMYISLIUN:
reorpaduueckas (IpocTpaHCTBEHHAs), OMoIornyeckas (pempoayKTUBHAS).
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EctecTBennslii oT00p — HampaBisiommid ¢aktop 3Bomound. POpMbI €CTECTBEHHOTO
oTOopa: NBWXKYIIUH, CTaOMIM3UPYIOMIMKA, pa3pbIBalOUINi (Iu3pynTUBHBIN). TlonoBoit oTOOp.
Bo3HUKHOBEHHE U ABOJIIOLUS COLIUATIBLHOIO IOBEAECHUS KUBOTHBIX.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3yJabTaT MHKPO3BOJIONUH. Bo3HMKHOBEeHHE
npucrocobaeHnii y opranu3zmMoB. Apomopdo3ssl n uanoaganrtanun. [lpumepsr npucnocoOnenuit
y opraHm3moB: Mopdosorudeckue, (HU3HOIOTHUECKUE, OWOXUMHYECKUE, ITOBEICHUYCCKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u crpykrypa. BupooOpas3oBaHue kak pe3ynbTaT MHUKPO3BOJIOLMH.
W3omsmmst — wimrodeBoit  (akrop BupooOpazoBanus. I[lytm u crmocoObl BHI00Opa3oBaHUS:
ajutonarpudyeckoe  (reorpaduyeckoe), CHUMMATPUUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOE»
(momurutonan3anust, rudpuanzanus). JJIMTeabHOCTh 3BOTIOIMOHHBIX TPOLIECCOB.

Mexann3mbl popMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp o3BOmtonMOHHON Ouosornu B pa3paboTKe HAy4dHBIX METOJOB COXpaHEHUs
O6uopazHooOpaszus. MHUKpOIBOMIONMUS U KO3BOJIOLUS MAapa3uTOB M HUX XO035ieB. MeXaHU3MBI
(dhopmMupoOBaHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpauuu

[Toptpersr: C. C. UeTBepukos, O. Maiip.

Tabmuis! u cxembl: «MyTallmoOHHAs U3MEHYMBOCTHY, «[lomyIsiOHHAs CTPYKTypa BUAAY,
«Cxema mposiBIeHHs 3akoHa Xapaw—BaiinOepra», «JIBWKyImme CHIIBI  DBOJIIOIHH,
«OKOoJIOTUYECKass HM30JIALMS TOMYNIALUA ceBaHCKON Qopenn», «leorpaduueckas H30IAIUSA
JUCTBEHHUIBI CUOMPCKOM M JTMCTBEHHUIIBI Aaypckoit», «[lomymnsiroHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB M KepTB», «Cxema JeMcTBUSA €eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 3a
CYIIECTBOBAHHEY, «naycTpranbHbIi MEJIaHU3M», «Kussie HCKOIIaeMbley,
«IToxpoBUTENBECTBEHHAs OKpacka >XHUBOTHBIX», «lIpenynpexnaromas OKpacka M HUBOTHBIX»,
«Puznosiornyeckue aganranun», «IIprucrnoco6IeHHOCT OPraHu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kputepun Buga», «Bunpbl-gBoiiHukM», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BUJ00Opa3oBanusy, «l'eorpapuueckoe BuIOOOpa3oBaHuME TPEX  BHUJIOB  JIAHJBILICH»,
«OKOJIOTHUYECKOe BHJI000pa3oBaHMe BMJOB cHHUL, «[lomumiouasl pacrenuit», «KamycTHo-
peleuHbli rHOpHUI.

OO6opynoBaHue: repdapuu pacTeHUH, KOJUIEKLIMH HACEKOMBIX, Uydesla NTHULl U 3Bepei C
IpPUMEpPAMHU pa3IMYHBIX MPUCHOCOOJIEHUH, Yyuyena NTULl U 3Bepell pa3HbIX BUAOB, repdapuu
pacTeHuil OIM3KUX BUAOB, 00pa30BaBIIUXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopatopHas padora «BblsiBieHHne H3MEHUYMBOCTH y 0COOEH OJTHOIO BUAAY.

JlaGopatopnas pabora «lIpucnocoOiieHuss OpraHu3MOB U HUX OTHOCHTEJbHas
11€J1eCO00Pa3HOCTh.

JlaGopatopHas padora «CpaBHEeHHE BUA0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 3. Makpo3BoIoLus U eé pe3yJIbTAaThl

Mertoab!l U3ydeHus: MaKpol3BOJtOLMH. [laneoHTOIOrMUeCKe METO/1bl U3YUEHHSI 3BOJIIOLIUU.
Ilepexoanbie GopMbl U HUITIOTEHETUYECKHE PSIJIbI OPraHU3MOB.

buoreorpaduueckne mertonsl wuzydeHus osBomonuu. CpaBHeHue ¢Guopsl U (payHbI
MaTepUKOB 1 OCTpoBOB. buoreorpaduyeckue odnactu 3emin. Buibl-sHAEMUKN U PETUKTHI.

OMOpHOJIOTHUECKUE U CPaBHUTEIBHO-MOP(OIOTHUIECKUE METOJbl M3YUYEHHUS SBOJIIOLUU.
I'eneTnyeckne MEXaHU3MBI DBOJIIOLIMM OHTOTEHE3a W IOSIBICHMS DBOJIOLUOHHBIX HOBIIECTB.
I'omosornuHele ¥ aHaJOTMYHBIE OpraHbl. PyinMeHTapHble OpraHbl U aTaBU3Mbl. MoJeKyIspHO-
reHeTHYecKue, OHOXMMHUYECKHMEe M  MaTeMaTHYeCKHe METOJbl  HM3Y4YEeHHUS  DBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METOIbI IIOCTPOCHUS (PHIIOTEHETUYECKUX JIePEBBEB.
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XPpOMOCOMHBIE MyTallM1 U 3BOJIFOLUS TEHOMOB.

OOmue 3akoHOMEpHOCTH  (TpaBwWia) ABOJMOUUHU. [Ipunyun  cmenvl  yHKYuULL.
HeoOpatumocTs BotonU. AfantuBHas paavanys. HepaBHOMEPHOCTh TEMIIOB HBOJIOIHH.

JdeMoHcTpanuu

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkerns.

Tabmuier 1 cxeMbl: «OUIOTCHETUYCCKUH PsI JIOMIATN, «APXEONTEPUKCY, «3BEPO3yObIe
smepel», «Crerouedansy, «Punnodurer», «CemeHHble manopoTHUKNY, «buoreorpaduyeckue
30HBI 3emiuny», «Jlpeiid koHTuHEHTOB», «Pemukthl», «HauanmpHble cTaguu >MOPUOHAIBEHOTO
pa3BUTHUSL  TNO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJOrMYHbIE U  aHAJOTMYHBIE  OpraHbD»,
«PynumeHTs», «ATaBH3MBI), «XpOMOCOMHBIE HAa0OpHI YEIIOBEKa W HIMMITaH3e», «l IaBHBIE
HaIpaBJIeHUs BOJIIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6GopynoBaHue: KOJUICKIIUH, TepOapuu, MYJSKU HCKOMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IlpoucxoxneHue U pa3BuTHe )KM3HU Ha 3emJie

Hayunble rumortes3bl HMpOMCXOXKIEHUS >KM3HM Ha 3emse. AOHMOTEHE3 U MaHCHEPMUSL.
JloHayuHble TPEICTABJICHUS O 3apOXKACHUU XU3HU (KpealunoHu3M). ['mmoresa MOCTOSHHOTO
CaMO3apOK/JICHUs KU3HU U €€ onpoBepxkeHne onbitamu @. Penn, JI. Cnamtannanm, JI. [Tacrepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHoBHBIE 3Tanbl HeOpraHuueckoi sBostonuu. [lnanerapuas (reojsoruyeckas) 3BOJIOLUS.
XuMuyeckasi 3BOMIONMS. AOUMOTEHHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
Ompir C. Mumimmepa u I'. Opu. OOpazoBanue monumepoB u3 MoHoMepoB. KoarepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuyHoro OynboHa JIk. XoiaeiHa, TeHeTHYecKas
runoteza I'. Mémrepa. Puboszumer (T. Yekx) um rumorteza «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIETKH.

Uctopus 3emmm u metonsl €€ wu3ydeHus. lckomaemble OpraHMYeCKHME OCTATKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTeNnbHAasE U abCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHonoruyeckas mKana: 30Hbl, 3PbI, IEPUOIbI, STOXH.

Havanpubie sTansl oprannyeckoil sBomonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOIIEHKM KaK aHajor nepBbix Ha 3emiie coobmiectB. Ctpomaronuthl. [IpokapuoTsl u
3yKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (cuMOMOreHe3). DBOJIOLHMOHHOE MPOUCXOXKICHHE BHPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl HBOJIIOLMU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(h03bl PACTEHUH.
Boixon pacrenuii Ha cymy. [losiBieHMe CHOpPOBBIX pacTeHHUl W 3aBOCBAaHME HUMHU CYIIU.
Cemennbie pactenus. [IponcxoxaeHne IBEeTKOBBIX PACTCHHIA.

OcHOBHBIE 3Tambl 3BOJIOIMU KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — NOSIBIIEHHE COBPEMEHHBIX THUIOB. [lepBbie XOpa0BbIE
KHUBOTHBIE. J)KH3HB B Bojie. DBOJIOIMS MO3BOHOUHBIX. [Iponcxoxaenne ampuOuil 1 penTuini.
[Ipoucxoxxaenne milekonuraromux M ntum. [IpuHnun xmouyeBoro apomopdosa. OcBoeHHe
0eCr03BOHOYHBIMU U T0O3BOHOYHBIMU )KMBOTHBIMH CYIIH.

Pa3BuTHe xu3HM Ha 3emiie 10 3paM U NEpHOJaM: apXel, MPOTEPO30i, aaeo30i, ME30301,
KaifHo30M. OOmas XapakTepuCTHKa KIMMaTra W TreoJormyeckux mnpoueccoB. llosBienue u
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pacuBeT XapakTepHBIX OPTaHU3MOB. YTJIe0Opa3oBaHUE: €ro YCIOBUS M BIHMSHHE Ha Ta30BbIH
cocraB atMmochepsl.

MaccoBbie BBIMUPAHHUSI — JKOJOTUUYECKHE KpU3UCHI mpouuioro. [IpuuuHbl U ciaeacTBus
MacCOBBbIX BbIMUpaHUN. COBPEMEHHBIH SKOJIOTHUECKHI Kpu3HC, ero ocobenHoctu. IIpobnema
COXpaHeHHus1 6Mopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHass cUCTeMa OpPraHMYecKoro Mupa. [IpuHIMIBL KIaccH(UKAIMH OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpersr: ®@. Penu, JI. Cnamnanuanu, JI. [actep, U. Y. Meunukos, A. U. Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuubl u cxemsl: «Cxema omnbita @. Peauy, «Cxema omeita JI. [lactepa nmo u3yueHuro
camo3apoxkieHust xu3Hm», «Cxema omnbita C. Musiepa, I'. FOpu», «OTansl HeopraHuyeckoit
sBosoMKNY, «['eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOIIOLUNY,
«Cxema o00pa3oBaHHUSl DJyKapuoOT MyTEM cuUMOMoOreHe3a», «CucrtemMa >KUBOM MPUPOIBI»,
«Ctpoenune  Bupyca», «Apomopdo3sl pacteHuit», «Punnodute», «OTHOKIECTOYHBIC
BOJIOpOCHN», «MHOIrOKJIETOUHbIE BoJgopocan», «Mxwu», «llanopotHuku», «IonoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO MHUpPay,
«Apomop¢o3sl  KUBOTHBIX», «lIpocteitmue», «Kumeunomnonoctusie», «llnockue uepsuy,
«YneHucroHorue, «PEIOEIY, «3eMHOBOIHEICY, «IIpecmbIikaronuecs», «lItunpn,
«Mnekonuratroniuey, «Pa3BuTue JKHM3HM B apxeuckod oape», «Pa3zBurHe KU3HM B
MPOTEPO30MCKON 7pe», «Pa3BuThe KU3HU B TMANCO30MCKOM dpey», «Pa3BuTHe KHU3HU B
ME3030MCKOM 23pe», «Pa3BuTue KM3HMU B KaWHO30MCKOW »dpe», «CoBpeMEHHas CcucTEMa
OpPraHUYECKOTO MHUPaY.

O6opynoBanue: repOapuyd pacTeHUN pa3TUYHBIX OTIENOB, KOJIJICKIMU HACEKOMBIX,
BJIQ)KHBIE Tpenaparbl XKUBOTHBIX, PAaKOBUHBI MOJUIIOCKOB, KOJUICKIIMM HIJIOKOKHUX, CKEJIEThI
MO3BOHOYHBIX J>KMBOTHBIX, Yydeia MTHUIl M 3BEpel, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
HCKOIAEMBIX, MYJISKU OPraHHMYECKUX OCTaTKOB OPraHU3MOB.

Bupryaabnas JjgadoparopHasi padora «MojaenupoBanue onbiToB Muepa—tOpu 1o
M3Y4YEeHUIO a0MOTEHHOTO0 CUHTE3a OPraHNYeCKUX COSCIUHEHHUI B MEpBUYHON aTMOchepe».

JlaGoparopHass padora «/3ydeHue U ONHCAaHUE HCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTuyeckass padora «M3yuyeHue ocoOEHHOCTEH CTPOSHUS PpACTEHUH pPa3HBIX
OTJICTIOBY.

IIpakTnyeckas padora «/3ydeHrne ocCOOEHHOCTE CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTPONOIOTUU. METOIbI AaHTPOIIOJIOTUH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHUM YeJIOBeKa. Pelnuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbBIE TEOPHUH.

CxonctBo uenoBeka ¢ KUBOTHbIMH. (CHcTeMaTHyeckoe IIOJIOKEHUE  YeJOBeKa.
CBuzeTenbcTBa CXOJCTBA 4YENOBEKAa C JKMBOTHBIMH: CPAaBHUTEIBHO-MOP(OIOTHUECKHE,
sMOpuoioruyeckue, (U3noIOro-OMOXUMUYECKHe, NoBeJeHYeckre. OTIWYMs YelnoBeKa OT
AKUBOTHBIX. [IpsIMOX0OK/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. PazBUTHE TOJOBHOTIO
MO3ra ¥ BTOPOW CUTHAIBHOW CHUCTEMBI.

JBuxymue  cuibl  (PakTopel)  aHTpPOMOTeHe3a:  OWOJIOTMYECKHE,  COIHMANIbHBIC.
CooTHolIeHre OUOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.
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OcHoOBHBIE CTaguu aHTpororeHesa. PanHue yenoBekooOpa3Hble 00e3bsHBI (TIPOKOHCYIIBI)
Y paHHUE MOHTUJIBI — O0IIMe IPEIKH YeTI0BEKOOOPa3HBIX 00€3bsIH U JIIOJICH. ABCTPAJIONUTEKH —
JBYHOTHE INPEIKH JItonen. UenoBek ymelnbld, IepBble M3rOTOBJICHMs Opyaud Tpyna. Yemosek
MPSMOXOJIAIINN W TIEPBBIA BBIXOJ JItoNeH 3a mpeaensl Adpuku. YenoBek reinenbOoeprekuii —
00U Mpe0K HeaHAePTAIBCKOTO YEI0OBEKa M YeIoBeKa pa3yMHOr0. YeIoBeK HeaHIepTalbCKUI
KaK BHJ JIIOJEH XOJOJHOTO KJIMMAarTa. YelloBEeK pa3yMHBIH COBPEMEHHOIO THIIA, JIEHHCOBCKUHI
9eJI0BEK, OCBOCHHE KOHTHHEHTOB 32 TpeaenamMu Adpuku. [laneoreneTuka u najaeoreHOMHUKA.

OBOJIIOLMS COBPEMEHHOI'O 4ejoBeKa. EcTecTBEHHBIM OTOOpP B MOMyISLUSAX 4YeIOBEKa.
MyraunoHHbBIH npoiece U noauMophusM. [lonynsimroHHbIE BOJHBIL, Apei] reHoB, MUTpaAIS U
«3(hGeKT OCHOBATENS» B MOMYISALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacbl. [lonste o pace. bonbmine pacel: eBpomneouaHas (eBpasuiickas),
aBCTpaJIO-HEerpouIHasl (PKBATOpHAJIbHAS), MOHTOJIOWIHAsI (a3MaTCKO-aMepUKaHCKas). Bpems u
IyTU paccelieHuss 4YeloBeka 1o 1miaHere. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh  4YeloBeKa K  pa3HbIM  YCIOBHUSM
OKpyXarolei cpeapl. Biausiaue reorpaduueckoit cpensl U apeiida reHoB Ha MOPQOJIOTUIO U
(bU3HOJIOTHIO YeTIOBeKa.

MexauciurnHapasie MeToAbl B (u3Muecko (OMOJIOTMYECKOW) aHTPOIOJIOTHH.
DOBOJIIOLMOHHAS ~ AaHTPOIOJIOTUS U TAaJCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISAIHil.
buocounaneHple  uccienoBaHMs — MpUpPOJBI  YenoBeka.  MccienoBaHue — KOABOJIIOLMU
OMOJIOTHYECKOT0 U COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, S. A. Porunckuii, M. M. I'epacumos.

Tabmuuplt u  cxembl: «MeTOabl  aHTPOMOJIOTUM», «[OJOBHOW MO3T YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsHBI», «CKeNneT 4deloBeKa W CKeNeT IIUMIaH3e», «PyauMeHThl u
aTaBU3MbD», «J/IBWXKyllMEe CUJIBI AHTPOINOIrEeHe3a», «OBOJIOLNMOHHOE JIPEBO  YEJOBEKay,
«ABcTpanonureky», «HeaoBek ymensliy, «HenoBek mpsaMOXOasIuiy, «/eHUCOBCKUI YEI0BEK»
«Heannepransup», «KpomanboHIbD, «lIpenku dvenoBekay, «ITambl 3BOJIIOIUU YEJIOBEKa»,
«Pacsl yenoBeka».

O6opynoBaHue: MyJISDKA OKaMEHENOCTeH, IPEeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
4yeloBeka, penpoaykuuu (¢potorpaduu) KapTHH C  MHUGOJIOTHYSCKUMU U OMOJICHCKUMU
CIOKETaMH MPOUCXOKACHUS YelloBeKa, pororpadu HaX0JIOK UCKOMAEMbIX OCTaTKOB YeJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEJb Yepera 4YelIOBeKa M Yepera IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEKa U
KHCTH IIMMIIaH3€, MOJIETIU TOpCca MPEAKOB YEJIOBEKA.

JlabopaTopuasi pabora «l3ydeHue ocoOeHHOCTEH CTpPOEHHS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MIPAMOXOXKICHUEM.

IIpakTHyeckas padora «3yueHne 3KOJOrMUECKHUX aanTaluil YeI0BEKay.

Tema 6. Jkojorussi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB H
HAJ0PraHM3MEHHBIX CHCTEM € OKpY KaloLen cpeaou

3apoxaeHue u pasBuTHE dKoJoruu B Tpyaax A. I'ymGonpara, K. ®. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tenciamn, B. H. CykauéBa. Paznensl m 3agaun skosnoruu. CBsi3b
9KOJIOTHH C APYTUMU HayKaMH.

Mertoap! 3konoruu. IloneBpie HaOmMONEHHUS. DKCIIEPUMEHTHI B 3KOJOTUU: MPUPOAHBIE U
nabopaTtopHble. MosienupoBaHue B 3KOJOIMU. MOHUTOPHHI OKpYXKaroLeil cpesbl: JOKalIbHBbIH,
PETHOHABHBIN U TI00aIbHBIH.
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3HaueHue 3KOJIOTMYECKMX 3HAHUM JJIs 4YeJOoBeKa. DKOJOTMYECKOE MHUPOBO33PEHUE Kak
OCHOBAa CBA3EH YeJIOBEYECTBA C MNpUpOonod. POpMHUpPOBAaHHE DKOJOTMYECKOM KYIBTYpPHl M
3KOJIOTMYECKON IPaMOTHOCTH HACEIEHUS.

JdeMoHcTpanuu

[optpetsr: A. I'ym6onsar, K. @. Pynse, H. A. Cesepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuer 1 cxeMbl: «Pa3nensr sxoorum», «MeToasl 3KojIorum», «CxemMa MOHUTOPHHTA
OKpYKarOLIEn Cpesibl».

JladopaTopHas padora «/3ydeHne MeTO1I0B HKOJIOTHYECKUX HCCIICTOBAHUI.

Tema 7. OpranusmMsl H cpea 0OOMTaAHUSA

Okonoryyeckre (GakTopbl U 3aKOHOMEpPHOCTM uX JeictBus. Knaccudukanus
9KOJIOTMUECKUX  (akTopoB:  abuoThyeckue, OMOTHYECKHE, aHTpororeHHele.  OOuue
3aKOHOMEPHOCTH JIeHcTBUs dKoslornyeckux (akropos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak 3koioruueckuii akrop. JlelcTBre pa3HbIX y4acTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYMNIbl PACTEHUH U KUBOTHBIX IIO
OTHOIIEHUIO K cBeTy. CUrHasibHas poJib cBera. DoToneprousm.

Temnepatypa kak skosnorudeckuil ¢akrtop. [leiictBue Temmeparypbl Ha OpPraHU3MBI.
[TolikunoTepMHBIE  TOMOMOTEPMHBIE OPTAaHU3MBbI. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skojorumdeckuid dakrop. [IpucnocoOneHus pacTeHuid K TOIIEP>KaHUIO
BojmHOTO Oanmanca. Kiaccudukanus pacteHuid 1Mo OTHOIIEHWIO K Boje. [IpucmocoOneHwust
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHHMsl OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAas
MOANOYBEHHAsI, BHYTpUOPraHu3MeHHas. DU3NKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOUTaHud
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HBIX Cpeliax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIE PUTMBIL.
[Iprcnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HHU.

XKuznennsie ¢opmbl opranuzMoB. llonarue o xusHeHHOU (opme. XKuznenusie Gopmbl
pacTeHuii: JepeBbs, KYCTAPDHUKU, KYCTAPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJETHHE TPAaBBI.
JKuznenneie (OpMBI IKHUBOTHBIX: THIPOOHMOHTHI, T€OOMOHTHI, a’poOHOHTHL. (OcoOEHHOCTH
CTpOEeHUS 1 00pa3a *KU3HU.

buotnueckne daktoppl. Buasl OMOTHYECKMX  B3aUMOJEHCTBUN:  KOHKYPEHLHS,
XMUIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusMm, koomepaius, MyTyalu3M, KOMMEHCAITU3M
(KBapTHpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS — (TOMHYECKHE,
dopuueckue, (abpuueckue). 3HauYeHHE OMOTHYECKMX B3aUMOJACUCTBUN JUISl CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKITIOUYSHHUS.

JdeMoHcTpanmun

Tabmuipl 1 cxeMbl: «JKojoruueckue QaxTopbl», «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
IPYIIIBI )KUBOTHBIX 10 OTHOLIEHHIO K CBETY», « T €IIOKpOBHBIE )KUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KHUBOTHBIEY, «DuU3MONIOTHYECKHE aJaNTalui >KUBOTHBIX», «Cpeapl OOMTaHUS OpPraHU3MOBY,
«buonornueckue puTMbIy, «OKuzneHHsle Gopmbl pacTeHut», «Knu3HeHHbIe (HOPMBI KUBOTHBIX),
«JKOCHCTEMA IINPOKOJIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOMHOro Jieca», «llemu nuranusy,
«XuimHngectBoy, «Ilapazntuzm», «Konkypenuus», «CumoOnosy, «KommeHcanusm.

Ob6opynoBanue: repOapuu pacTeHUH W KHUBOTHBIX, IMPHUCIOCOOJIEHHBIX K BIUSHUIO
pPa3NUYHBIX  SKOJOTHYECKUX  (aKTOpOB, TIepOdapuM  CBETOJIIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIMBBIX PACTECHHH, CBETOIOOMBBIEC, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
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pacteHusi, TepOapuM W KOJUICKIIMH TEIUIONIOOMBBIX, 3HUMOCTOMKUX, MOPO30yCTONYUBBIX
pacTeHmii, dYydena NTUI[ W 3BEpeid, repOdapuu pacTeHUi, OTHOCSIIUXCS K TUrpoduram,
Kcepoduram, Me30(pUTaM, KOMHATHBIC PACTEHHS JTaHHBIX TPYII, KOJUICKIIUH KHUBOTHBIX,
oOMTaIONINX B Pa3HBIX Cpelax, repOapuy U KOJUICKIIMA PACTEHUH M JKMBOTHBIX, OO0JIAArOIINX
YepTamMu TMPHUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCIIOBHM JKH3HH, TepOapuu u
KOJUICKIIMM DPACTEHWH W JKUBOTHBIX PAa3JIMYHBIX >KU3HCHHBIX ()OPM, KOJUICKIIMH >KHUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTUYECKIX B3aMMOCHCTBHSIX.

JlabopaTopHas padora «BpisiBieHrHe TPUCTIOCOOTICHUI OPraHu3MOB K BIUSHUIO CBETAY.

JlabopaTopHasi padora «BpIsBICHHE TPHUCIIOCOOJICHUN OPraHU3MOB K  BITHSIHHIO
TEMITePATypPhI».

JlabopaTopHasi pabdora «AHATOMUYECKHE OCOOCHHOCTH pPACTEHUW M3 pa3HBIX MECT
oOUTAHUS.

Tema 8. Dxoji0rust BUAOB U NOIMYJISIIIUIA

DKOJIOTHYECKHE XapaKTEPUCTUKU TOMysiuu. [lomymsius kak OMoJIorudeckas cucTema.
Pone HeomHOpoaHOCTH cpenbl, Gu3nUecKux OapbepoB U OCOOCHHOCTEW OMOJIOTUM BHUIOB B
(hopMUPOBAHUH MPOCTPAHCTBEHHOMN CTPYKTYphI omyssiiinii. OCHOBHBIE TTOKA3aTeNIN MOMYISIIAN:
YUCJICHHOCTh, IUIOTHOCTb, BO3PACTHAs M TOJIOBas CTPYKTYpa, POXKIAEMOCTh, MPUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPALIHSL.

DxoJyiorrueckas CTpykrypa momyisinuu. OIeHKa YUCICHHOCTH TOmyisiuu. JlnHamuka
TMOMYJISIIIAK U €€ peryisnus. bHoTHYecknid IOTEeHIHA OIS, MoIeTupoBaHNe TUHAMHKU
nmonysiui. KpuBble pocTa YHCICHHOCTH TONyisiuu. KpuBble BBDKUBaHUS. Perymsius
YUCJIEHHOCTH MOMYJALMNA: poib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCALUIUX OT IUIOTHOCTH.
DKOJIOTHYECKHE CcTpaTteruu BUsoB (I- u K-ctparerun).

[Tonsatue 00 »3Kkonormveckodl Huime Buaa. MecrooOutanue. MHOrOMepHass MOJEb
skoJiornyeckoil Humu JDx.M. Xaruuncona. Pa3zmepsl sxonornyeckoil Humm. [loTeHmansHas u
peaii30BaHHAs HUIIU.

Bun xak cucrema nomynauuid. Apeanbl BUAOB. BUIBI M UX KU3HEHHBIE CTpPATETrHU.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUrpaluil >KUBOTHBIX. bHoOJOrmyeckue uWHBa3UU
YyKEPOIHBIX BUIOB.

JdemoncTpauuu

[Toptpert: dx. M. XaTyuHCOH.

Tabnuie! 1 cxembl: «IKOJIOTHYECKUE XapaKTePUCTHKU MOMYISIumy, «IIpocTpaHcTBeHHAs
CTpyKTypa mnomynsuun», «Bo3pacTHple mnupamuasl nonyiasiun», «CKOPOCTh 3aceleHUs
MOBEPXHOCTU 3€MJIM Pa3IUYHBIMH OpranusmMamm», «Mojenb skonoruueckoit Humu JDx. U.
XaTYNHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUU KUBOTHBIX.

JlabopaTopHas padora «I[Ipucnocobnenusi ceMsiH paCTeHHI K pacCeICHUIO.

Tema 9. Iko0J10THA CO00IIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero cTpykTypa. CBS3u MEXIy OpraHu3MamH B
ouoreHo3e.

Okocucrtema kak oTkpeiTasg cuctema (A. JIx. Tencnm). DyHKIMOHANBHBIE OJOKU
OpraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. AdnoTuyeckue OMOKU 3KocucTeM. [I0YBBI M WIIBI B DKOCHCTEMAX.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B SKOCUCTEME.
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OcHoBHBIE ITOKa3aTeNM IKOocucTeMbl. buoMacca n npoaykuus. JK0JI0rMu4ecKue MUpaMuIbl
qrcen, OMoMacchl U YHEPTUH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBneHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKLecCUH. IlepBUUHBIE M BTOPUYHBIE CYKLIECCUU U MX
IPUYMHBL. AHTPOINIOT€HHBIE BO3JCHCTBUS Ha cykuneccud. KiumakcHoe cooOuiecTso.
BbropaznooOpasue 1 MoJHOTa KPyroBOpOTa BENIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

[Ipupoansie 3KOCHUCTEMBL. JKocucmemvl 03Ep u pex. IKocucmemvl Mopell U OKeaHos.
Orocucmemvl myHop, 1eco8, cmeneti, NyCMmvlHb.

AHTpPOIIOTEHHBIE  AKOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmunums mexay
aHTPONOTE€HHBIMU U MPUPOJHBIMU IKOCUCTEMAMU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas ¢uopa u dayHa.
CuHanTponu3anus TropoJckod ¢ayHbl. buomornueckoe M XO3SHCTBEHHOE 3HAu€HUE
arpo3’KOCUCTEM U YpPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHHUS  OCHOBHBIX  B3aMMOJEWCTBUH  OpraHU3MOB B
sKocucteMax. Ponb kackaonozo 3¢pgexma u 6ud08-30upukamopos (Kirouesvlx 6udos) 8
@yHrkyuonuposanuu  sxocucmem. IlepeHOC SHEPrUM W  BEUIECTB MEXAY CMEXKHBIMU
J9KOCHCTEMAMH. YCTOMYMBOCTh OpPraHW3MOB, TMONYISUMA W 3KOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AHTPOIIOTEHHBIX BO3/1EUCTBUH.

Mexanusmor  6030elicmeust  3a2pA3HEHUNl  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHU3SMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YPOGHAX, OCHOBbL IKONO2UYECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeus. MeTo10JI0THS MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOT€HHBIX IKOCUCTEM.

JdemoHcTpauuu

[Toptper: A. [Ix. Tencnu.

Tabmuupel n cxemsl: «CTpyKkTypa OMOLIEHO3a», «DKOCUCTEMA IIUPOKOJINCTBEHHOTO JIECay,
«JOKocucreMa XBOHHOro Jjeca», «PyHKIHMOHAIbHBIE TPYNIbl OPraHU3MOB B 3KOCHCTEMEN,
«KpyroBopor BemectB B 3Kocucteme», «llemum nurtaHus (macTOuWINHAs, JETPUTHAs),
«OKoJorHyecKas MupaMmuia Yucem», « IKoJIorndeckas nupamuia onomMaccesl», «IKOJOru4ecKas
nupampaa sHeprun», «OOpazoBanue OonoTa», «llepBuunas cykueccus», «BocctaHoBieHue
Jeca mocie moxapa», «JKocucTreMa 03epa», «ArpoueHos3», «KpyroBopoT BemecTB U MOTOK
SHEPIuu B arporeHosey, «IIpumepsl ypboskocucrem».

OO6opynoBanue: repOapuu pacTeHUH, KOJUICKIMM HACEKOMBIX, dydelna NTHUIl U 3Bepel,
repb6apuu KyJIbTypHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUYM KaK MOJIEJIb IKOCUCTEMBI.

IIpakTuuyeckas padora «/3yyeHue u onucanue ypo03KOCHUCTEMBbI».

JlaGopatopHas padora «/3yueHue pazHoOOpa3ysi MEIKMX NOUYBEHHBIX YICHUCTOHOTUX B
Pa3HBIX 3KOCHCTEMaX).

JKCKypeust «IKCKypcus B THIMYHBIN OnoreoneHo3 (B AyOpaBy, Oepe3HsK, €lbHUK, Ha
CYXOJO0JbHbIM UM OWMEHHBIH JIyT, 03€p0, 60J0TO)».

JKCKypeus «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WM B TETJIMYHOE XO3AHCTBO)».

Tema 10. buocdepa — rnodanbHas IKocucTeMa

buocdepa — oOmeranerapHas o0ojiouka 3eMiH, TJe CYIIECTBYET WM CYIIEeCTBOBaJa
*u3Hb. Pa3BuTne npencrasienuit o ouocdepe B tpynax 2. 3rocca. Yuenue B. 1. Bepnanackoro o
6uocdepe. O6nactu 6nocdeps! u e€ cocran. JKuBoe BelecTBo Ouochepsl 1 ero GyHKIUH.

3aKOHOMEPHOCTH cyIlecTBoBaHUs Onocgepbl. OcobeHHocTH OHochepsl Kak rio0aabHOM
sKocucTeMbl. JluHamMuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiecTB U
OMOTeOXUMHUYECKUE LIUKIIBI (Yriaepoa, a3oTa). PUTMUYHOCTS siBIeHMI B Guocdepe.
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3onanbHOCTh Ouochepsl. IlonsTie o 6uome. OcHOBHBIE OMOMBI CYIIN: TYHIpPa, XBOHHBIE
Jeca, CMEIIaHHble U IIMPOKOJIMCTBEHHBIE JIeca, CTEIU, CaBaHHbI, ITyCThIHU, TPOIIMUYECKUE JIECa,
BBICOKOTOpbs. KilnMaT, pacTUTENbHBIN U KUBOTHBI MUP OHOMOB CYIIIH.

CtpykTypa ¥ (YHKIUS JKHBBIX CHCTEM, OIEHKAa HMX pPECYpCHOTO TOTEHLIUAla U
ornochepHbIX QYHKIHH.

JdeMoHcTpanuu

[optpetsi: B. . Bepuanckuii, 3. 3rocc.

Tabmuuer u cxemsl: «I'eoctepsr 3emmny, «KpyroBopoT asora B npupoje», «KpyroBopot
yriaepoja B npupoze», «KpyroBopoT kuciopoaa B npupoae», «KpyroBopor Bojibl B IpUPOIE»,
«OcHoBHBIE OuOMBI cymm», «Kinumarnueckue mosica 3emmm», «Tynapa», «Taiiray,
«Cwmemannbiii  nec», «lllupokonmuctBennsiit nec», «Cremby, «CaBaHHay, «IlycTbiHsY,
«Tponmuecknii mecy.

O6opynoBanue: repbapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH JKUBOTHBIX.

Tema 11. YesroBek M OKpy:KaoIIas cpeaa

DKOJIOTHUECKHE KPU3HChl M UX TpUYMHBL. Bo3jaelicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3QyIIHOM cpenpl. OxpaHa BO3dyxa. 3arpsi3HEHHE BOJHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenne noussl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne kimmara.

AHTpPOTIOTEHHOE  BO3JCHCTBHE HA pACTUTEIBHBIN M KUBOTHBIM Mup. OxpaHa
PacCTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHbIE MPUHIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Teppuropuu (OOIIT). boranudeckue cambl U 300J0THIESCKUE
MapKH.

OCHOBHBIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA U NMpHUpoAbl. PanmoHansHOE
MPUPOJIOTIONI30BAHUE M COXpaHEHHE OHMOJIOTHYECKOro pasHooOpasus 3emmm. OOmue
3aKOHOMEPHOCTH TJI00ATIBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3nca
U €r0 BEPOSITHBIE MOCIEACTBUS.

PasBurne METOOB MOHHMTOPMHIA pa3BUTUS OIACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemnbie uccnedosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOU
sHepeemuxke. buonozuueckoe paznoobpasue u duopecypcol. HayuonanvHvle uHgopmayuonHvie
cucmemvl, obecneuusaroujue 00CMyn K UHGDOpMAYUU NO COCMOSHUIO OMOETbHLIX GUO08 U
axocucmem. OCHOBbI dKOpeaburumayuu SKocucmem u cnocooos 6opvobbl ¢ HUONOBPENCOCHUAMLU.
Pexoncmpykyus mopckux u nazemnulx s3Kocucmenm.

JdemoHcTpauuu

Tabmumet u  cxembl: «3arps3HeHue armochepb», «3arps3HeHHe TuApocepsy,
«3arpsizHeHue nouBbl», «llapHukoBwii 3ddext», «Ocobo oxpaHseMble MPUPOTHBIC
TeppuTOpUn», «Moaenu yrnpapiasieMoro Mupa».

O6opynoBanue: Qororpaduu OXpaHSEMBIX pacTeHUl © KUBOTHBIX KpacHoil KHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH peruoHa.
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4. TEMATHYECKOE INIAHUPOBAHUE

10 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne n/n Hauvenonarie pasieon i Tev Konrpoabubie | Ilpakruueckue | (uupposbie)
porpamMmmel Beero padoThbI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI M UX H3YYCHHE
3 Buosorus kineTku 212
4 XuMHYecKasi OpraHu3anusi KIeTKH 10 /1
5 Crpoenue u GyHKITUU KIETKH 8 1 1/1
5 OOMeH BelecTB U MpeBpalleHue SHEPTHN B 9 3/
KIIETKE
7 HacneL[CTBeHIfaﬂ uHpOpMaIUs U 9 1 12
peanmu3aiys e€ B KIeTKe
JKu3HEHHBIN UK KICTKA 6 1/
Crtpoenue u GyHKITUHA OPTaHU3MOB 17 1 3/
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 2/1
1 I'eneTrka — HayKa O HACJICICTBEHHOCTH U 3
W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 /1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1/1
14 I'eneTnka yenoBeka 3
15 Cenekiusi OpraHnu3MoB 4 2/
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHS 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 4 25
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apoKJIeHNEe U PAa3BUTHUE IBOTIOIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Muxkpo3BoiIOIUS U €€ pe3yabTaThl 15 2
MakponsBotonus U €€ pe3yabTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHne yeaoBeKa — aHTPOTIOT€HES 11 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYyKarollen cpeon
Opranu3Mebl ¥ cpesia 0OUTaHUS 9 15
DKOJIOTHS BUJIOB U TOIMYJISIIII 10 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 13 0.5
CUCTEMBbI
10 buocdepa — rimobabHas 3KOCHCTEMA 7
11 UenoBek U OKpyKarolas cpeaa 10
12 PezepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 103 0 7.5
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5. CIPCOBbI OHEHUBAHUSA JOCTUXEHUSA YUALLIMUMUCSA IVIAHUPY EMbBIX
PE3YJIBbTATOB
OuenuBaHue pe3yabTATOB 00y4eHUs M0 OMOJIOTHU

1.

OueHuBaHue YCTHOTO OTBETA 00y4aIOIIerocs:

«5»: * IOJTHO PaCKPBITO COJEpKaHUE MaTepuaia B 00bEME IporpaMmel U y4eOHUKA; -
YETKO M IPABWIBHO JIaHBI ONIPEICIICHNSI U PACKPBITO COACPKAHUE ITOHATUM, BEPHO
HCII0JIb30BAHBI HAYYHBIC TCPMUHELL, * IJId J0KA3aTCIIbCTBA MCIIOJIB30BaHbl Pa3JINYHbIC
YMCHHMS, BBIBOABI U3 H3.6J'IIOII€HI/H>'I U OIIBITOB, * OTBET CaMOCTOSITEIILHEIN.

«4»: + pacKphITO COJEpKaHKNE MaTeprasa, MPaBWIbHO JaHbl ONIPEACICHUs, TOHATUS U
HCII0JIb30BAaHbI HAYYHBIC TCPMUHBI, OTBET CaAMOCTOATCIIBHBIC, OITPCACIICHUS HOHATHHU
HCTIOJIHBIC, JOMYIICHBI HE3HAYUTCIIbHBIC HAPYIICHHA IMMOCICA0BATCIIBHOCTHU U3JIOKCHU,
HeOOJIBIINE HETOYHOCTH IMpU UCIIOJIb30BAHUH HAYYHBIX TCPMHUHOB WJIM B BBIBOJAX a
0000IIeHHAX U3 HAOIIOAEIIb, ONBITOB.

«3»: * YCBOGHO OCHOBHOE COJIepKaHHEe yueOHOTO MaTepHraia, HO U3JI0KEHO
(bparMeHTapHO; * HE BCEr/Ia MOCJIE0BATEIBHO ONPEACICHUE MOHITUHA HETOCTATOYHO
yETKHE; * HE UCIOIB30BaHbI BEIBOALI M 00001IEHUST U3 HAOIIOAEHUS U ONBITOB,
JOMYIICHBI OIINOKH IIpyU UX U3JIOKECHUU; - JOIMYIICHBI OIIMOKY Y HETOYHOCTH B
HUCITOJIb30BAHU N Hﬂy‘IHOfI TEPMUHOJIOTHUH, OMIPCACIICHUHA ITIOHATUH.

«2»: * OCHOBHOE COJIepKaHue YIeOHOTO MaTepualia He PacKphITO; HE TaHBI OTBETHI Ha
BCIIOMOTaTCJIbHBIC BOIIPOCHI YUYUTEIA,; JOMYIICHBI rpy61;1e ommoOKa B OMpCACIICHUU
MOHSTHE, ITPHU UCIIOJI30BAHUN TEPMUHOJIOTHH.

2. OueHka NpakTH4YecKUX yMEHU 00yYaroImXxcst

2.1. OneHKa yMeHMid CTABUTH ONbITHI

«5»: * IPaBUJIBHO OIpEeJIeNIEHa LIEJb ONbITA; * CAMOCTOSTENLHO U NOCIEA0BATEIBLHO
IIPOBEAEHBI 110100p 000pyI0BaHUS U 0OBEKTOB, a TAKXKE padOTa M0 3aKJIAJKE OIbITA; *
Hay4YHO, IPAMOTHO, JIOTMYHO OIMCaHbl HAOIIOJEHUS U CPOPMYIUPOBAHBI BBIBOJBI U3
OIIBITA.

«4»: - IpaBWIIBHO OIIpEJIeJIeHA 1IeJIb OIIbITa; CAMOCTOSITEIBHO IPOBEICHA padoTa 1o
11o0100py 000pyA0BaHMs, 00BEKTOB IIPU 3aKJIaJIKe OMNbITA JOIMyCKaroTcs; - 1-2 ommOku, B
1LI€JIOM IPAMOTHO U JIOTUYHO OIMCAHbI HAOI0AEHUS, C(POPMYIMPOBAHBI OCHOBHBIE
BBIBO/IbI U3 OIIBITA; * B ONMCAHUN HAOIIOIEHUH JOMYIIEHbl HETOUHOCTH, BHIBOIBI
HETOJIHBbIE.

«3»: * MPaBUJIBHO OIIpeJiesieHa LeIb ONbITa, HOA00p 000pYyAOBaHUS U OOBEKTOB, a TAKKE
paloTBHI 10 3aKJIAKE OINBITA POBEACHBI C IOMOILBIO YUUTEINS; * AOMYILEHbl HETOYHOCTH
s oIIMOKa B 3aKJIaJIKE OIbITA, ONMCAaHUM HaOIroieHne, (GOPMUPOBAHUU BBIBOJOB.

«2» - He oIpe/eNeHa CaMOCTOSITEIbHO 11€JIb OTBITA; HE MOATOTOBIIEHO HY)KHOE
00OpyJ0BaHuUE; - JOMYIIEHBI CYLIECTBEHHbIE OIIMOKU MPHU 3aKJIa/IKe OIbITAa U €T0
opopMIIEeHHH.

2.2. Onenka yMeHMii IPOBOAMTH HAOMIOIeHUA (YUUTHIBACTCS MTPABUIBHOCTD
IIPOBEJICHUS; YMEHUE BBIIEIATh CYILIECTBEHHBIE IPU3HAKH, IOTUYHOCTh U HAYYHYIO
IPaMOTHOCTh B 0()OPMIIEHUH PE3yIbTaTOB HAOIIOJICHNE U B BHIBOJIAX).

«5»: * IPaBUJIBHO MO 33J]aHUI0 IPOBEIEHO HAOIIOACHUE; BBIIETICHBI CYILIECTBEHHbIE
MpU3HAKE, JOTUYHO, HAYYHO T'PAaMOTHO O0(hOPMIIEHBI Pe3y/IbTaThl HAOIIOICHHS U BBIBOIBI.
«4»: - IPaBUJIBHO IO 33JJaHUIO MTPOBEAECHO HAOIIOACHNUE, IPH BbIIETIEHUH CYILIECTBEHHBIX



MPU3HAKOB y HAOI0JaeMOT0 00bEKTa (IIpoliecca), Ha3BaHbl BTOPOCTEIIEHHBIE;
JOTyIIeHa HEOPEKHOCTh B 0POPMIICHUU HAOIIOCHHE U BBIBOJIOB.

«3»: + IOMyIIeHbl HETOYHOCTH, 1-2 omrlKka B MPOBECHUN HAOIIOIEHHE 10 331aHUI0
YUUTEIS; * IPU BBIICJICHUH CYIIECTBEHHBIX MPU3HAKOB y HA0II01aeMOT0 00BEKTa
(Tporiecca) BhIJIENICHBI JIMIIb HEKOTOPbIE, JOMyIIeHbl omuokH (1-2) B opopmieHnn
Ha0JII0/IEHUE U BBIBOJIOB.

«2»: - pomyuieHsl omuOku (3-4) B MPOBEJICHUN HAOIIOACHUE TI0 3aJaHUI0 YIUTEIIS; *
HETPaBWJIBHO BbIJIENICHBI IPU3HAKA HA0II0JaeMOT0 00BEKTa (Tpo1iecca), JOMYIIEHBI
omunoku (3-4) B ohopMieHUN HaOIIOACHUH 1 BEIBOJIOB.

6. YAEBHO-METOJUYECKOE OBECITIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSIBATEJBLHBIE YUEEHBIE MATEPHAJBI U151 YYEHUKA

* buosorus, 10 knacc/bensesa J.k.,JApmvimuia I'.M.., Akiimonepraoe oomiectBo «M31atenbeTBo
«[Ipocemenuey, 2023

buonorus, 11 xknacc/bensiesa /.., Ipmvmuia I'.M.., Akunoneproe o0miecTBo «M3marenscTBo
«IIpocsemennen, 2023

METOJINYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA

A.}O.Monnera. A.B.Topranos. buonorus B cxemax u tabnumax 9KCMO Mockga. 2012 ¢

I'. W. Jlepnep. buonorus. [lonubiid cipaBouyHuk i oAroToBku K E I 3. M. Actpens 2012 1
I'otoBumcs xk EI'3. O6mas 6uonorus M JIpoda 2012 ¢

EI'D 2012 r. buosorus. M. Actpens 2012r

EI'D. O6mas 6uonorus. KontpoasHbie n3meputenbabie Matepuaibl M [Ipocsemnienue 2012 r
N.P. MyxamemxkanoB. Mactepckast yantens « TecTsl, 3aueTsl, Onuronpocsl 10-11 kmace» M
«BAKO» 2007 r

O6muras 6uonorus: Yueonuk / [Tox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704 c.
Boponro, H.H. buosorus. O6mas 6uosorus. 10-11 knaccer: YaeOHUK a1t
001eoOpazoBaTeNbHBIX yupexkaeHuii: bazoeiii yposens / H.H. Boponmos. - M.: IIpocs., 2022. -
304 c.

Hentma-Cuonunkas, M.A. O01ias u caHuTapHasi MUKPOOHUOJIOTHS ¢ TEXHUKOM
MHKPOOHOJIOrMYECKUX HCclieoBaHni: YueOHoe nmocooue / M. A. Jleima-Cuonunkas. - CII6.:
Jlansn, 2022. - 588 c.

HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
bubnuoreka [OK, POII

«Enunas xomtexkuus Lupposeix O6pa3oBarensHbIXx PecypcoBy (Habop HUPPOBEIX pecypcoB K
yueonukam suaun B.B. IMaceunuka) (http://school-collection.edu.ru/).
www.bio.1september.ru— rasera «buonorus» -npunoxeHue K «1 ceHTIOps». 8.
http://bio.1september.ru/urok/ -Marepuainsi k ypoky.

www.informika.ru - anextponuslii yueOnuk "bruonorus” (Bep. 2.0 - 2000) u3 nukia
"OO6yuatoiiye SHIMKIONEIUH" . - YueOHbIi Kypc, KOHTpoJbHbIe Bonpockl. (Kak nosis3oBarsces -
cM. "Tlomoms".)

www.college.ru - pazaen "OtkpeiToro kosuiemka" o buonoruu. Yuebuuk, moaenu, On-line
TECThI, YUUTEITIO.

www.skeletos.zharko.ru - "Onopno-nBurarenpHas cucrema yenoBeka'. OOpa3zoBaTenbHbIN cailT
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1o npeamery buosorus, kypc Yenosek. Ctpoenue ckenera. Mplieynas cucrema. Kak ato

pabotaer. [IpunoxeHus: 2 CKeJIETHBIX SHUUKIONEIUH; U1 YYUTENS - YPOKH, 1JabopaTopHbIE, 6

TCCTOB C OTBECTAaMU.

www.floranimal.ru - "FLORANIMAL - pactenus u sxuBotHbie" Kak snimkinonenus. (O0bem
nHpopManuy BrieyaTiseT.) BeiOpars OykBy, OTKpOETCsl CTpaHHIIA C IBYMsT OOIBIITUMHU
KoJIOHKamMH Ha3BaHuii: Pactenus n JKuBoTHble. BeiOnpaeMm 1o Ha3BaHUIO - OTKPHIBAETCS
onucanue u GoTo.

www.nasekomie.h10.ru "Hacekombie" O HaCEKOMBIX [JI IIKOJLHUKOB - OIMMCAHUE OCHOBHBIX
BUJIOB, PUCYHKHU.

fish.geoman.ru Pe16s1. MiimocTpupoBanHas SHIUKIONEIUS PhIO.

www.plant.geoman.ru - XKusHb pactenuii. 3aHuMaTenbHO 0 OoTaHuKe. bakrepum.
JlexapCTBEHHBIE PaCTEHUS.

www.nature.ok.ru - Penkue u ncuesaromue )xuBoTHbIe Poccuu. OMUCcaHus ¥ rojioca peakux
>KUBOTHEIX.

www.bril2002.narod.ru - brosorus mist mikossHUKOB. Kpatkas nrdopm. mo pazaenam: Oomas
ouonorus, boranuka, 3oo0rus, Yemosexk.

www.charles-darwin.narod.ru - Hapis3 lapBun: ororpadust 1 KHUTH.
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