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MOSICHUTEJIbHAS 3AITUCKA

[Mporpamma no yyebHoMy npeamMeTy "buonorua™ (ganee - 6Monorus) Ha ypoBHe CpegHero
obuero obpasoBaHus paspaboTaHa Ha 0cHoBe defepasibHOro 3akoHa 0T 29.12.2012 Ne 273-d3
«0O6 o06pa3oBaHuM B Poccuiickoii ®epepauyumn», ®rOC COO, KoHuenumn npenofaBaHus
y4eb6HOro npegmeta «brUoNOrnsS» N OCHOBHBIX MOMOXEHWUI (hefepasibHON paboyein Nporpammbl
BOCNUTaHWS.

YuebHbln npegmeT «buonorns» yrnyonéHHoro ypoBHS m3ydeHus (10-11 knaccol)
ABNAETCH OLHVMM M3 KOMMOHEHTOB MpeaMeTHON 06/1acTu «ECTECTBEHHO-Hay4Hble MpeaMeTbls.
CornacHo nonoxeHnam ®roC COO npounbHble YyyebHble MNPeAMETbl, M3y4vaemble Ha
yrny6néHHOM YpoBHe, SBAAIOTCA CNOCO60M AnddepeHUMaLmm 0byyYeHns Ha YpOBHE CPeaHEro
ob6Lero o6pasoBaHMs U Mpu3BaHbl 06ECMeYnTb MPEEMCTBEHHOCTb MEXAY OCHOBHbLIM OOLLMM,
CpefHUM 06WMM, CpefHUM NPOMECCUOHA/IBHLIM M BbICLLUMM 06pa3oBaHMeM. B TO e Bpems
KaKAbIA 13 3TUX Y4eOHbIX MPeaMeTOB LO/MKEH ObITb OPUEHTUPOBAH Ha MPUOPUTETHOE peLLeHue
06pasoBate/ibHbIX, BOCNUTATE/NbHbIX W PasBMBAIOLLMX 3adad, CBA3aHHbIX C NpotopueHTaumei
obyyvarolmxca U CTUMYNMPOBaHWEM WHTepeca K KOHKPETHOM 0651acTU Hay4yHOro 3HaHus,
CBA3aHHOIO0 C 6uonorven, MeauLUHON, 3KOMOTUel, MCUXONOrMein, CropTOM WAN BOEHHbLIM
Lienom.

Mporpamma no yyebHomy npeameTy "buonorua™ faét npeacrasieHre 0 Lenn 1 3agadax
N3ydeHns y4ebHOro npegmeta «buonorus» Ha yrny6n1éHHOM YpoBHeE, onpegenseT 06s3aTeNbHoe
(MHBapuaHTHOE) MpeAMETHOE COAepXKaHve, ero CTPYKTYpMpOBaHWe Mo pasfgenam u Temam,
pacripegeneHuve rno Kiaccam, peKoMeHAyeT rnocneoBaTe/lbHOCTb U3yYeHns y4ebHOro matepuana
C YYETOM MEXNpPeaMETHbIX W BHYTPUMNPEAMETHbIX CBA3E, NOMMKM Y4ebHOro npouecca,
BO3PaCTHbIX 0CO6eHHOCTe obyuvatowmxcs. B nporpamme no 61MonorMm peasnmsoBaH MPUHLMN
MPEeMCTBEHHOCTM C M3y4YeHMeM OWONIONMKM Ha YPOBHE OCHOBHOrO 06Lero 06pa3oBaHus,
Gnarogapa  4eMy MPOCMaTpMBAETCH  HAMpaB/IEHHOCTb  HAa  MOC/eAyloLlee  pasBuTUe
OVMONOrNYECKMX 3HAHWUIA, OPWUEHTMPOBAHHbLIX Ha (HOPMMPOBaHME ECTECTBEHHO-HaY4YHOro
MVPOBO33PEHNSA, 3KOIOMMYECKOr0 MbILLNEHMS, NPeACTaBNeHNn 0 340POBOM 06pa3e XXM3HU, Ha
BOCMUTaHVEe OepeXXHOro OTHOLLEHWA K OKpyXKaroLleld npupoaHou cpege. B nporpamme no
ovonornm TaKxe MNokasaHbl BO3MOXHOCTU Yy4yebHOro npegmeta «buonorus» B peanvsauuu
Tpe6oaHuit ®IFOC COO K naaHWpyembiM SIMYHOCTHbLIM, MeTanpegMeTHbIM W MPeAMETHbLIM
pesynbTaTaM O0Oy4YeHMss M B (JOPMMPOBAHWM OCHOBHbIX BWAOB Y4eOHO-NO3HABATENbHON
[eATeIbHOCT 00y4atoLMXC MO OCBOEHUIO COAepPXXaHWs OMOM0rMyeckoro obpasoBaHWA Ha
YPOBHE cpefHero obuero o6pazoBaHus.

YuebHbli npegMeT «BMonorns» Ha ypoBHe CpeAHEero o6Liero obpa3oBaHUA 3aBepLuaeT
6ronornyeckoe obpasoBaHue B LLKO/E Y OPUEHTUPOBAH Ha pacLunpeHne 1 yrnybneHne 3HaHWi
00y4aloLLMXCA O >KMBOM MNpUPOAE, OCHOBAaxX MOJEKYNSIPHON WM KNETOYHOM 6uonoruum,
ambpuonorum n 6uonorMmn pPasBuTUS, FeHETUKW, Cenekummn, BMOTEXHONOMNK, 3BOSTHOLUOHHOIO
YUYEHUNSA U 3KOJIOTUN.

3yueHne yuyebHOro npeameta «bnonorus» Ha yrny6n1eHHOM YpOBHE OPUEHTUPOBAHO Ha
MOArOTOBKY 00y4atoWmMXcs K MocnefytoleMy MosydyeHuto G1onornyeckoro obpasoBaHus B
By3aX W OpraHu3aymsx cpefHero npoeccMoHasbHoro obpasoBaHus. OCHOBY €ro CoAepXKaHus
COCTaBNAET CUCTEMA OMOMNOrMYECKMX 3HAHWIA, MOMYYEHHBbIX NPW M3Y4YeHUM 06y4YaroLLMMUCS
COOTBETCTBYIOLMX CUCTEMATUYECKUX pa3fenioB 6MONorMM Ha YpOBHE OCHOBHOrO 06Llero
o6pasoBaHus, B 1011 knaccax 3TW 3HaHWS NOMyYatoT pasBuUTUe. Tak, pacLuMpeHbl U YrinyoneHb!
OMONOrNYecKme 3HaHWA O PacTEHUAX, XXMBOTHbIX, rpubax, 6akTepmsax, opraHu3Me 4esioBeka,
06LLMX 32KOHOMEPHOCTAX JKWM3HW, [OMOJIHUTENbHO BK/IKOYEHbl OMONOrMYecKkne CBeAeHUS



MPUKIALHOTO U MOWCKOBOr0O XapakTepa, KOTOPbIE MOXHO MCMO/b30BaTb KaK OPUEHTUPbI 4/14
nocnegytoulero Bolibopa npoeccun. Bo3moxkHa Takxe MHTerpaums 61Monormyecknx 3HaHuim ¢
COOTBETCTBYIOLMMMN 3HAHUAMMU, MOYYEHHLIMU 00YHatOLMMUCS NPU N3YHEHUN (DU3NKKN, XUMUK,
reorpauuv n maTemaTmkm.

CTpykTypa nporpammbl Mo YyyebHOMYy npeaMeTy "Buonorus™ oTpaxaeT CUCTEMHO-
YPOBHEBbLIN W 3BOMOLMOHHBIA NOAX0Abl K MU3yveHWUo 6uonornn. CornacHo UM, nsy4varotcs
CBOWCTBA N 3aKOHOMEPHOCTU, XapaKTepHbIe [/151 XXMBbIX CUCTEM Pa3HOro YpPOBHSA OpraHu3aumu,
3BOMOLMN OpraHMYyeckKoro Mupa Ha 3emie, COXpaHeHMsi OMONOrMYecKoro pasHoo6pasus
nnaHetbl. Tak, B 10 Knacce M3y4atOTC OCHOBbI MOMEKYNIPHON W KNETOYHOW 6uonoruu,
3aM6pMoornm 1 BUONOrNK PasBUTUSA, FTEHETUKN N CeNnekLumn, BUOTEXHONOTUN U CUHTETUYECKOM
ouonoruy, akTyanM3vpyroTca 3HaHUS O06ydarolmxcsa no 60TaHWKe, 300/10TMK, aHaToOMuW,
(hm3nonormn yenoseka. B 11 knacce M3y4aroTCA 3BO/OLMOHHOE YYEHWE, OCHOBbI 3KOMOTUN Y
yueHue o buocepe.

YuebHbln npeameT «buonorms» npusBaH 06ecneYnTb OCBOEHWE 0O6Yy4atoLLMMUCA
OMONOrNYeCKMX TeOpuiA N 3aKOHOB, WAEN, NPUHLMMNOB W NpaBw/, feXawmx B OCHOBE
COBPEMEHHOI EeCTECTBEHHO-HAaYy4YHON KapTWHbI MWpa, 3HaHW O CTPOEHMWU, MHOroobpasuv u
0COOEHHOCTAX KNEeTKW, OpraHu3Ma, Monynsaumu, OMoLeH03a, 3KOCUCTEMbI, O BblAalOLLMXCA
Hay4HbIX [OCTMXKEHWUAX, COBPEMEHHBLIX WCCNEA0BaHWAX B OMOMOrMW, NPUKIaAHbIX acnekTax
OMONOrMYeckMX 3HaHWn. [ns pasBuTuA U NOALEPXKaHUSA MHTepeca 06ydarowmxcs K 61onornm
Hapagy CO 3HaYMTeNbHbIM 06BLEMOM TEOPETUYECKOro MaTepuania B CoLepXXaHUn nporpammebl no
6vonornm npeLycMOTPEHO 3HAKOMCTBO C MUCTOPUEN CTaHOBMEHWUS W PasBUTUS TOW WM MHOR
obnact 6uonornmn, BKIaLOM OTEYECTBEHHBIX U 3apYyOEXHbIX YUYEHbIX B PeLleHne BaXKHeNLLNX
BMONOrMYEeCKMX 1 IKOMOrMYECKNX Npobem.

Llenb n3yyeHns yuyebHOro npegmeTa «bronorns» Ha yrny61éHHOM ypoBHE — OBflafieHne
06yyvaloLWMMNCA 3HAHUAMU O CTPYKTYPHO-PYHKLMOHAIbHON OpraHmn3aumMmn XuBbIX CUCTEM
pa3HOro paHra v NpMobpeTeHne YMEHWIA UCNOb30BaTh 3TU 3HaHUA B (HOPMUPOBAHMMN UHTepeca
K onpeaenéHHor o6nact NpoeccuoHaIbHOM AeATeNbHOCTW, CBA3AHHON C Guonoruen, nnn K
BbIGOPY Y4ebHOro 3aBefeHuns 418 NPOLO/MKEHNA OMONOrMYecKoro 06pasoBaHms.

[oCTVXeHVe Lenn n3ydeHuns yyebHoro npegmeta «buonorms» Ha yrny6néHHOM ypoBHe
06ecrneymBaeTcs peLLeHrem CreayroLLImMX 3aaay:

OCBOEHMe  06ydvaloLMMUCA  CUCTEMbl  OMONOTMYECKMX  3HAHWA: 06  OCHOBHbIX
OMONOrNYecKMX TeopusxX, KOHLEMNUMSAX, rmnotesax, 3aKoHaX, 3aKOHOMEPHOCTAX W Mpasunax,
COCTaBNAOWMX  COBPEMEHHYKD  €CTECTBEHHO-HAyYHYH) KapTMHY MUpPa; O  CTPOEHUM,
MHOroobpasvm 1 0COBEHHOCTAX BUOMOrMYECKUX CUCTEM (K/IETKa, OpraHusm, nonynsauus, BuAa,
buoreoueHo3, 6uocthepa); O BbIAAOLWMXCA OTKPbITUAX W COBPEMEHHbLIX WUCCNef0oBaHUAX B
oronoruu;

O3HaKOM/eHMe  OOyyalowmMxcs € MeTofaMu  MO3HaHWS  KMBOM  MPUPOAbI:
nccnefoBaTeIbCKMMU MeTogamu 61oornyYecknx Hayk (MoMieKyNSpHOM N KNETOYHOR 6uonorum,
3MOpPUONIOrM 1 BUONOTMN Pa3BUTUSA, TEHETUKU U CeNeKLMn, BUOTEXHONOTUN U CUHTETUYECKOM
o6vonornn,  NaseoHTONOrMK,  3KONOrMK);  MeTodamy  CaMOCTOSATE/IbHOrO  MPOBeAeHUs
OMONOrnYecKkMx uccnefoBaHUiA B nabopatopum U B npupoge (HabnogeHue, U3MepeHue,
9KCMEePUMEHT, MOAENMPOBaHNE);

OB/afieHNe 06yYaOLMMUCA YMEHUAMMW: CaMOCTOATE/IbHO HAaxXOAWTb, aHa/M3vMpoBaTb U
MCNONb30BaTh BMOMOrMYECKYHO MH(OPMaLMIO; NOMb30BATLCA GUOIOMMYECKON TEPMUHONOTMENR Y
C/MBO/IMKOW;  YCTaHaBNMBaTb CBA3b  MeXAy pas3BuTvem OuoforMmM U1 COLMasbHO-
9KOHOMMWYECKUMU W 3KOJIOTMYECKMU NpobiieMaMy YenoBeyecTBa; OLEeHMBATb MOC/EeACTBUSA



CBOEM [eATeNbHOCTM MO OTHOLUEHMIO K OKpYXXalowleid MpuUpOLHONA cpefe, COBCTBEHHOMY
300POBbI0 U 3[0POBbI0  OKPYXKAKOLWMX /tOfei; 060CHOBLIBATL U COBMOAATL  Mepbl
NPOUNAKTUKN NH(EKUMOHHBIX 3a60/1eBaHWi, NpaBuia NoBeAeHUs B NpUpoLe 1 obecneyeHuns
6e30MacHOCTM COBCTBEHHON >KU3HEAEATENIbHOCTU B Ype3BblYaliHbIX CUTYaLMsX NPUPOAHONO W
TEXHOTEHHOr0 XapakTepa; XapakTepu3oBaTb COBPEMEHHbIE HayyHble OTKPbITUA B 0651acTu
ovonoruu;

pasBuTMe Y 06YyHatoOLMXCA MHTENIEKTYa/bHbIX U TBOPYECKMX CMOCOOGHOCTEN B npoLiecce
3HAaKOMCTBA C BbIJAOLMMUCA OTKPbITUAMU U COBPEMEHHBLIMU WCCMEA0BaHUAMN B BUonoruu,
pellaembIiMK et0 npobieMaMun, MeTOAO0SorMeil B1UONOrMYecKoro nccnefoBaHus, NpPoBeLeHNS
9KCMEPUMEHTa/IbHbIX ~ UCCNEeOBaHUA, pelleHns  BUOMorMyeckux 3agad, MOAENMPOBaHUSA
61ONOrnyYecKnx 06bEKTOB 1 MPOLLECCOB;

BOCMMTaHMe y 06y4atoLMXCcs LLEHHOCTHOINO OTHOLLEHWS K XXMBOW NPUPOAE B LENOM U K
OTAeNbHbIM eé 00bekTaM W fABNEHMAM; (HOPMMPOBAHME 3KONOrMYECKOW, TFeHeTUYECKOn
rPaMoOTHOCTW, 06LWel KynbTypbl MOBEAEHUS B NPUPOAE; WHTErpauuy ecTeCTBEHHO-Hay4HbIX
3HaHWA;

nprobpeTeHre 00y4aOLWMMMNCA KOMMETEHTHOCTM B PaLMOHaIbHOM NPUPOLOMNO/b30BaHU
(cobntofieHne npaBwu MNOBeAeHWUS B NPUPoOAe, OXpaHbl BWUAOB, 3KOCUCTEM, 6GMochepbl),
COXpaHeHUN COOCTBEHHOIO 3[0POBbS M 3[0POBbA OKPYXaloLWMX Nogert (cobnogeHns mep
nNpouNakTKM  3aboneBaHnii,  obecneyveHre  6e30MaCHOCTU  XKM3HEAEATEeNbHOCTM B
4pe3BblYaHbIX CUTYaLMAX MPUPOLHONO M TEXHOrEHHOr0 XapakTepa) Ha OCHOBE UCMO0/b30BaHUA
OMONOrNYECKMX 3HAHWUI N YMEHWIA B MOBCEAHEBHOM YXXN3HU;

co3fjaHne YCnoBWi AN OCO3HAHHOro Bbl6opa O6yvaloWMMUCA  UHAMBUAYaASIbHOM
06pa3oBaTe/lbHOM  TPaekTopuuK, CrnocO6CTBYHOLLEN MOcneaytolwemMy npoeccroHasibHOMY
camMoOonpesesnieHnto, B COOTBETCTBUM C WHAMBUAYANIbHBIMU WMHTEpecaMn U MOTPe6HOCTAMU
permoHa.

Obulee 4MCNO 4acoB, OTBEAEHHbIX Ha M3y4eHue OMOoNIorUM Ha Yrny6/leHHOM YpPOBHE
cpegHero obulero obpasosaHus, coctaenseT 204 vaca: B 10 knacce — 102 uvaca (3 vaca B
Hepento), B 11 knacce — 102 yaca (3 yaca B Heflento).

OT60op OpraHU3auMOHHbIX  (DOPM, METOAOB U  CPeAcTB  06ydeHMs  Buonorum
OCYLLLECTBNAETCA C YYETOM CneuMUKN ero cofepXkaHmsi U HanpaBfeHHOCTU Ha NPOAOHKEHME
610NOrnYeckoro 06pas3oBaHNS B OpraHM3auMsx cpegHero MnpPotecCMOHaNIbHOIO W BbICLLEro
06pa3oBaHus.

Ob6s3aTeNbHbIM YCI0BMEM MPU 06YYeHUN BUONOTNKU Ha Yriy6/1EHHOM YPOBHE SABNSETCA
npoBefeHVe NabopaToOpHbIX W NPaKTUYeCKUX paboT. Takke yyacTve ob6yvarowmxcd B
BbIMOMIHEHUM  MPOEKTHbIX U Yy4eBHO-MCCNeaoBaTeNlbCKMX  paboT, TemMaTMKa KOTOpPbIX
OnpeaensieTcs y4yuTeneM Ha OCHOBE WMEIOLIMXCA MaTepuasibHO-TEXHUYECKUX PEecYpcoB U
MECTHbIX MPUPOAHBIX YCIOBUA.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

CofepxaHne  nporpaMmbl,  BblAENIEHHOE  Kkypcusom, He BXOAUT B MPOBEPKY
rocyfapcTBeHHoOM ntoroson arrectauum (MCAA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHasa 6uonorus — KomnnekcHas Hayka. Kpatkas vctopus pasButus GuMonorum.
Buonornyeckne Haykm n u3ydaemble UMM Npo6nembl. PyHAAMEHTa/IbHbIE, MPUKIALHbIE W
MOVCKOBbIE HAYYHble UCCNeA0BaHUA B GUONOTUN.

3HaueHne 6uonorMn B (HOPMMPOBAHUM COBPEMEHHON ECTECTBEHHO-HAYyYHOW KapTWHbI
mupa. [podeccumn, cBA3aHHble € 6uonorveidl. 3HaveHwe OMONOTMM B MPaKTUYECKOM
[eATeNIbHOCTU  YefioBeKa: MeAuUMHE, CeNbCKOM  XO35IMCTBE, MPOMbILIIEHHOCTH, OXpaHe
npupoapbl.

JleMoOHCTpaL U

MopTpeTbl: ApuctoTtens, TeotpacT, K. JInHHen, XK. b. Jlamapk, Y. OapsuH, Y. Mapsei, I
MeHgens, B. W. BepHaackuit, W. T. Masnos, . . Meunnko, H. . Basunos, H. B.
TumodeeB-Pecosckuit, K. YoTcoH, @. Kpuk, [. K. benses.

Tabnumupbl N cxeMbl: «CBA3b OMONOMMN C APYIrMMU HayKamm», «Cuctema 61M0N0rmMyecknx
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

YKrBble cUCTeMbI Kak MpeaMeT U3yyveHus 6monorumn. CBOWCTBA XKMBbIX CUCTEM: e4UHCTBO
XMMWYECKOrO COCTaBa, [UCKPETHOCTb W LENOCTHOCTb, CNOXHOCTb W YNOPAL0YEHHOCTb
CTPYKTYpbl,  OTKPbITOCTb, CaMoOpraHu3auus, CamMOBOCMNPOW3BEAEHUe,  Pa3LpaXXMMOCTb,
MN3MEHYMBOCTb, POCT U pasBUTME.

YpOBHM OpraHu3auuy  XMBbIX CUCTEM: MONEKYNAPHbIA, KMNETOYHbIA, TKaHEBbIN,
OpraH13MeHHbI, nonynsUMOHHO-BUA0BOM, 9KOCUCTEMHDbIA (6roreoLeHOTUYECKNIA),
ouocepHbli. Mpouecchl, NPOUCXOAALLME B XKUBLIX cucTeMax. OCHOBHble NMPU3HAKU XXUBOTO.
YKn3Hb Kak (hopma CyLLecTBOBaHMS mMaTepun. Hayku, nsyyaroyme XnBble CUCTEMbI HA Pa3HbIX
YPOBHSIX OpraHunsaumn.

3yyeHune XuBbIX cuctem. MeTodbl 6MOMOrMYecKor Hayku. HabnrogeHve, n3MepeHue,
9KCMEPUMEHT, cucTematmsaumsi, MmeTaaHaiM3. [lOHATME O 3aBUCMMOM W HE3aBWCUMMOW
nepeMeHHOW. [MnaHMpoBaHWe 3KcrepuMeHTa. [locTaHOBKa W nposepka runotes. Hynesas
runoTesa. MoHATVE BbIOOPKM 1 €& [OCTOBEPHOCTL. Pa3bpoc B 6MONOrMYecKnX AaHHbIX. OLUeHKa
[OCTOBEPHOCTY MOJTYYEeHHbIX Pe3ynbTaToB. [PUUMHBI UCKKEHUA Pe3yNbTaToB 3KCMepUMeHTa.
MoHATNE CTaTUCTMYECKOr O TecTa.

JleMoHCTpan U

Tabnuubl 1 cxeMmbl: «OCHOBHblE MPU3HAKN >KU3HW», «BUOMOrMYecKne CUCTEMbI»,
«CBOWCTBA XXMBOW MaTepun», «YPOBHU OpraHu3auuu XXnson npupoapl», «CTPOeHMe XXUBOTHOM
KNeTKu»,  «TKaHW  >XMBOTHbIX»,  «CUCTeMbl OpraHOB  Ye/IOBEYECKOro  OpraHun3man,
«BburoreoueHo3», «buoctepa», «<MeToabl 3yUYeHUSs XXUBOW NPUPOIbI».

O6opyaoBaHve: nabopaTopHOe 060pyA0BaHME ANS NPOBEAEHNS HAGMHOAEHNIA, N3MEPEHWA,
9KCMEPVIMEHTOB.

IpakTuyeckasi padora «/ICNoOMb30BaHVE Pa3INYHLIX METOLOB MPU U3YUYEHUWN XMBbIX
CUCTEM.

Tema 3. buoJsiorusi KJieTku



Knetka — CTPYKTYPHO-(DYHKLUMOHAIbHAA eAMHULA YXMBOTO. VICTOpUSA OTKPbITUS KIIETKMW.
Pa6oTbl P. 'yka, A. JleBeHryka. KnetouHas Teopus (T. LLsaHH, M. LUneigeH, P. Bupxos).
OCHOBHbI€e MOI0XEHUA COBPEMEHHO KIETOYHON TEOPUN.

MeToabl MONEKYNSPHOM U KMIETOYHOM BMOMOrMK: MUKPOCKOMMUA, Xpomatorpadus,
aNleKTpoopes, MeTO[  MeuYeHblX aroMoB, Au((epeHUMasbHOe  LeHTpUgyrmposaHme,
KYNbTUBUPOBaHUE KNETOK. M3yuenue ¢huxcuposanuvix kiemok. DNEKTPOHHAA MUKPOCKOMUA.
Konghorxanvnuas muxkpockonus. Bumanvroe (npudsicusnennoe) uzyuenue Kiemox.

JdemMoHcTpauMu

MopTpeTbl: P. I'yK, A. NleBeHryk, T. LLBaHH, M. LLneligeH, P. Bupxos, K. M. bap.

Tabnmupbl N cxeMbl: «CBETOBOM MUKPOCKOM», «INEKTPOHHbLIN MUKPOCKOM», «McTopus
pasBUTUA METOL0B MUKPOCKOMUM».

O6opyfoBaHMe: CBETOBOV MMKPOCKOM, MUKpOrpenapatbl PacTUTENbHBIX, XXMBOTHBIX U
GaKTepuanbHbIX K/IETOK.

IIpakTuuyeckasi padora «/13ydeHne METOLOB KMETOYHOW 6Guonorun (xpomatorpadus,
aNeKTpogopes, AvdhepeHLnanbHOe LeHTpudyrposaHue, MNLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XUMUYECKNIA COCTaB KNeTKU. Makpo-, MAKPO- 1 YNIbTPaMUKPO3/ieMeHTbI. Boga 1 eé ponb
KaK pacTBOpUTENSA, peareHTa, y4yacTMe B CTPYKTYPUPOBaHWUW KNEeTKW, Tennoperynauun.
MuHepas/ibHble BeLLeCTBa KEeTKU, UX BMOornyeckas posib. Posib KATUOHOB M @aHNOHOB B K/ETKE.

OpraHunyeckne BelecTsa KeTKu. bruonornyeckne nonnmvepsl. benku. AMUHOKUCIOTHBIN
cocTtaB 6enkoB. CTpyKTypbl 6efikoBOi MONeKysnbl. [epBuyHas CTpykTypa 6enka, nentugHas
cBAi3b. BTOpuYHas, TpeTuyHas, YeTBepTUYHAA CTPYKTYpbl. [eHaTypaumsi. CBoicTBa OGE/KOB.
Knaccnukaumsa 6enkoB. bronornyeckue gyHKUMM 6enKoB. Ilpuonst.

Yrnesogpl. MoHocaxapuibl, Aucaxapvibl, onurocaxapuipl U nonucaxapugbl. O6wuii
nnaH CTPOeHUS W  (PU3UKO-XMMWYECKME CBOWCTBA Yr/N1eBOAOB. buonornyeckne gyHKUMN
Yrn1eBoA0B.

Nvnuabl.  TuapodunbHo-rnapoobHble  cBoicTBa.  Knaccugmkaums — nvnugos.
Tpurnuuepugbl, ochonmnugpl, BOCKK, cTepounibl. bronornyeckne @yHkumum nnnugos. O6ume
CBOMCTBA OWMOMOTMYECKMX MeMbpaH — TeKy4yeCTb, CMOCOOHOCTb K CaMO3aMblKaHUIO,
nonynpoHUL,aemMocCTb.

HyknenHosble kucnotel. AHK n PHK. CTpoeHue HyKNeMHOBbLIX KUCNOT. HyKkneoTuibl.
MpuHUMN KomnneMeHTapHocTK. lMpasuno Yapragpa. Ctpyktypa OHK — [ABoiHas crnvpanb.
MecToHaxoxaeHue n buonorunyeckne hyHkumm AHK. Buabl PHK. ®yHkumm PHK B KneTke.

CtpoeHune monekynbl AT®. Makpoapruyeckue csa3n B Monekyne AT®. brnonoruyeckume
(yHKUMM  AT®. BOCCTaHOBNEHHblE MEPEHOCUMKU, WX (YHKUMM B  KNeTKe. [lpyeue
HyKIeo3uompugocgamul (HTD). CekBeHupoBaHvne  AHK.  Memoow:  ecemomuxu,
mpaHCKpunmomuKku, nponeomMmuKu.

CTpyKTypHaa 6uonorus: 6uoxmmmnyeckme u Gruodusnyeckme MccnefoBaHUs coctasa U
NPOCTPAHCTBEHHOW CTPYKTYpbl GMOMONEKYN. Mooderuposanue cmpykmypol u  yHKyuil
Ouomonexyn u ux Komniekcos. Komnvromepruiti Ou3aiin U OpeanuyecKuti CuHme3s OUOMONEKY U
ux Henpupodelx AHA02086.

JleMoOHCTpaL UK

MoptpeTol: J1. MonuHr, AX. YoTcoH, ®. Kpuk, M. Yunkuuc, P. ®paHknvH, ®. CaHrep, C.
Mpy3uHep.

Ovarpammbl:  «PacnipefefieH/e  XUMWUYECKUX 3/IEMEHTOB B HEXWUBON  MPUPOAE»,
«PacnpefeneHve XMMUYECKMX 3/IEMEHTOB B XXNBOW NPUPOAE».



Tabnmupbl 1 cxembl: «lleprofuyeckas TabnMua XMMWYECKUX 3/1eMEHTOB», «CTpoeHue
MOJSIEKY/Nbl  BOAbI», «BellecTBa B COCTaBe OpraHu3MoB», «CTpOeHWe MONeKy/bl 6enka,
«CTpyKTYpbl 6€/IKOBON MOMEKY/bI», «CTpOeHWe MONEKYN YrneBofoB», «CTPOeHUe MONeKy
MNUA0B», «HYKNenHoBble KUCNOTbI», «CTPOeHNe MoneKynbl AT®»,

Ob6opynoBaHve: XMMrUyeckas nocyga v obopynosaHue.

JlaGoparopuas padora «O6HapyXeHMe 6e/1IKOB C MOMOLLbI Ka4YECTBEHHbIX peakLuii».

JlabopaTopnas padora «/iccnegoBaHve HyKNeNMHOBBLIX KUCMOT, BbIAENEHHbIX U3 KNeTOK
Pa3/IMYHbIX OpPraHU3MOB».

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tunbl KNETOK: 3yKapuoTU4eckas U npokapuoTnyeckasd. CTPYKTYPHO-(PYHKLUMOHAbHbIE
06pa3oBaHms KETKW.

CTpoeHMe NpOKapuoTUYecKol KneTkn. KreTouHas cTeHKa OakTepuii U apxel.
OC06EHHOCTN CTPOEHUS reTepoTPOHOM 1N aBTOTPO(HON MPOKAPUOTUYECKUX K/IETOK. MecTo u
pO/ib MPOKApPMOT B BMOLIEHO3aX.

CTpoeHue 1 (hYHKLMOHMPOBaHME 3YKapMOTUYECKON KNeTKKU. MnasmMaTnyeckas memMopaHa
(nnasmanemma). CTpyKTypa MnasmMaTMyeckon MembpaHbl. TpaHCMOpPT BeLEeCTB  4epes
nnasMaTMyeckyto MembpaHy: nacCcuMBHbIA (Anddysns, obneryéHHas auddysns), akTUBHBIR
(NepBUYHbIA N BTOPUYHBIA aKTWMBHbLIA TpaHCMopT). MonynpoHuLaeMocTb MembpaHbl. PaboTa
HaTPUIA-KanneBoro Hacoca. SHAOLMTO3: MUHOLMTO3, (haroumMTo3. IK30uMT03. KneTouHas cTeHKa.
CTpyKTYypa 1 (hYHKLMMN KNETOYHOW CTEHKM PacTeHWIA, rpubos.

LinTonnasma. UuTtosons. LinTockenet. [BwkeHwe uutonnasmbl. OpraHouabl KNeTKW.
OfHoMembpaHHble opraHouibl KNeTku: sHgonnasmarundeckas cetb (AMC), annapat Fonbmku,
NN30COMbI, UX CTPOEHME U (PYHKUMM. B3aMMOCBSi3b OAHOMEMOPaHHbLIX OPraHOMAOB KIETKW.
CTpoeHuMe rpaHynapHOro peTukynyma. Mexanusm Hanpasnenus oenkog ¢ JIIIC. CUHTe3
pacTBOpPUMbIX  6eikoB.  CMHTE3  KNeTOYHbIX  MembpaH. [nagkuid  (arpaHynsipHblil)
3HAONMa3MaTUYeCKnin peTukynym. CekpeTopHas hyHKUmMs annapata [onbmpku. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onvodcu. TPAHCNOPT BELLECTB
B KNeTKe. Bakyonu pacTuTe/bHbIX KNeTOK. KNeTouHbI coK. Typrop.

[MonyaBTOHOMHblE OpraHouabl KAeTKU: MUTOXOHAPUW, nnactugbl. Ilpoucxosicoenue
mumoxonopuut u niacmuod. Cumobuocenes (K.C. Mepexckosckuii, JI. Mapeynuc). CTPOEHME U
(GYHKUMN  MUTOXOHAPWIA W nnacTug. [epBuYUHbIE, BTOPUYHbLIE W CNOXHbIE MNAACTUAbI
(POTOCMHTE3MPYIOWMX  3YKApUOT.  XN0ponnaacTbl, XPOMOMAACTbI, NEMKONNacTbl  BbICLUMX
pacTeHWA.

Hememb6paHHble opraHouabl KneTkn CTpoeHue U (PYHKUMM HeMeMOpaHHbIX OpraHounioB
KNeTkn. Pubocombl.  Ilpomesxcymounvie  puramenmor.  MUKPOPUNAMEHTbI.  Axmunogwvle
MquOgbquaMeHmbl. MbllleYHbIE KNEeTKN. Axmunogble KOMHOHEHMbl HeMbIUEYHbIX KIEmOK.
MuKpoTpy6oUukn. KneTouHblid UeHTP. CTpOeHWe W [BWKEHWE XXTYTUKOB W PEeCHUYEK.
MUKpPOTPYOOUKM unTONNasMbl. LIeHTpUONb. benku, accoyuuposarnmvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

Appo. Obonoyka fapa, XpoMaTvH, Kapuonsasma, SAPbILLKA, UX CTPOeHVE U (DYHKLMK.
AnepHbli 6eNKOBbIA MaTpUKC. pOCTPaHCTBEHHOE PacMOOXeHNE XPOMOCOM B MHTEP(asHOM
aape. dyxpomamun u eemepoxpomamur. BeNKN XpomaTuHa — TUCTOHbI. /Junamuxa soepHOl
obonouku 8 mumose. floepuwviii mpancnopm.

KnetouHble  BKMOYeHUA.  CpaBHUTENbHAs  XapaKTepUCTMKA  KNeTOK  3yKapuoT
(pacTuUTENbHOW, XXUBOTHOWA, rPUBHONR).

JeMoHCTpauMu



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

Tabnuubl 1M cxembl: «CTPOEHME 3YKapUOTUYECKOW KNeTKu», «CTpOeHWe >XMBOTHOM
KNeTKu», «CTPoeHWe pacTUTENbHON KNeTKnU», «CTPOeHe MUTOXOHAPUMY, «Aapo», «CTpoeHue
MPOKAPUOTUYECKON KNETKM».

O6opyfoBaHMe: CBETOBOM MWUKPOCKOMN, MUKponpenapaTtbl pacTUTENbHBIX, MBOTHbIX
K/IETOK, MMKponpenapartbl 6akTepuasibHbIX KNeToK.

JlabopaTopnasi paGora «/13yyeHne CTPOEHWUS KNETOK Pa3/InYHbIX OpraHN3MOB».

IpakTuyeckas padora «/13yyeHne CBONCTB KNETOUHOM MeMOPaHbI».

Jlaboparopuas padora «l/IcCnefoBaHue MnasmMosnvsa U Lennasmoninia B pacTUTeNbHbIX
KeTKax».

IpakTuueckasi padora «/13yyeHne ABMXEHUSA LMTOMNIa3Mbl B PACTUTENIbHBIX KETKaxX».

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccMUIAUMA U OUCCUMUIIALNA — [BE CTOPOHbI MeTabonnsma. Tunbl 06MeHa BELLECTB:
aBTOTPOMHLIA M TeTepOTPOMHBIA.  YuyacTMe Kucropoga B OOMEHHbIX — MpoLeccax.
OHepreTnyeckoe obecriedeHVe KeTKW: npeBpaweHne AT®D B 0OMEHHbIX MpoLeccax.
PepMeHTaTVBHbIA XapaKTep peakuuin KeTOYHOro Metabonmama. PepMeHTbl, UX CTPOEHMUe,
CBOMCTBA M MexaHu3Mm peicTeus. KodepmeHTbl. OTAMunA (PEPMEHTOB OT HeopraHUYecKmx
Katanm3atopoB.  benku-aktveatopbl U GENKU-UHTMOMTOPBLI.  3aBUCMMOCTb  CKOPOCTY
(hepMeHTaTVBHbIX peakLMin 0T pas/IMYHbIX PaKTOPOB.

MepBMYHbIA CMHTE3 OpraHMYecKUx BeLeCTB B K/eTKe. POTOCUHTE3. Anokcucenuwill u
OKCU2EHHbLI (ﬁOl’l’lOCl/leefs’ y 6a7<mepud. Ceemoco6upai0u;ue nucmenmovt U nucMeHrmal
peakyuonnoeo yewmpa. PONb XN0PONNacTos B npoiecce gortocnHTesa. CBeToBas 1 TeMHOBas
(asbl. @omoowvixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TPOLYKTUBHOCTb (POTOCUMHTE3A.
BnunsHue pasnnyHbIX (hakTOPOB Ha CKOPOCTb (POTOCUHTE3A. 3HAaYeHNe (DOTOCUHTE3A.

XemocuHTe3.  Pa3Hoo6pasve  OpraHM3mMOB-XEMOCUHTETMKOB:  HUTPUUUMPYIOLLME
bakTepuu, xxenes3obakTepun, cepobakTepmm, BOAOPOAHbIE 6aKTepun. 3HaYeH e XeMOCKHTe3a.

AHa3pobHble opraHnsmbl. Bugbl 6poxkeHuns. MpofgyKTebl 6pOXKeHUsS U UX UCMO/Mb30BaHKe
4e/IoBeKOM. AHa3poOHble MMKPOOPraHM3mbl Kak OObeKTbl OGMOTEXHONMOrMM W BO3OYAMTENN
6one3Hel.

A3po6Hble opraHuM3Mbl. JTanbl 3HepreTMyeckoro obmeHa. OAroTOBUTENbHBIA 3Tan.
["MKonn3 — 6eCKNCNIOPOHOE pacLLensieHne rKo3bl.

Bronornyeckoe OKWUCNEHNEe, UM KNETOYHOE [blXaHue. Posib MUTOXOHAPUIA B MpoLeccax
OMONOrnYeckoro OokuMcneHus. Liuknnyeckue peakuun. OKUCIUTENIbHOE (POCHOPUIMPOBAHME.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaszel.  [lpeumyllectsa aspobHoro nytm obmeHa BewecTB nepes  aHaspOOHbIM.
A heKTUBHOCTb IHEPreTNYeCKOro obmeHa.

JleMoHCTpan U

MopTpeTsl: XK. Mpuctaun, K. A. Tummnpszes, C. H. BuHorpagackuid, B. A. SHrensrapar, M.
Mwutyenn, . A. 3aBap3uiH.

Tabnuubl U CXeMmbl: «POTOCUHTE3», «IHEPreTUUHECKNA 06MeH», «BUOCUHTE3 6Genka,
«CTpoeHne pepMeHTa», «XeMOCUHTE3».

O60opyfoBaHVe: CBETOBOI MUKPOCKOM, 060pyA0BaHUe A1 MPUrOTOBNEHUS MOCTOSAHHbLIX 1
BPEMEHHbIX MUKPOIPenapaTos.

JlaGoparopuasi pa6ora «/I3yyeHMe KaTa/IMTUYECKON aKTUBHOCTM (epMeHTOB (Ha
nprmMepe amMmunasbl Uv Katanasbl)».



Jlaboparopunasi padora «/I3yyeHne (hepMeHTATMBHOIO pacLUernsieHns nepokcmaa
BOAOPOAA B PAaCTUTENbHbIX U XXMBOTHbIX KNETKax».

JlaGopaTopHnas padora «CpaBHeHMe NPOLLECCOB (DOTOCUHTE3A N XEMOCUHTE3a».

JlaGopaTopuas padora «CpaBHEHME MPOLECCOB OPOXKEHNSA W AbIXaHNSA.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuun mMaTpuMyHOro cuHrtesa. MpuHUMN KOMMIEMEHTapHOCTU B PeakumuaxX MaTpuyHOro
CuHTe3a. Peanmsauma HacnefCTBEHHOM WHMOpPMauMKn. [eHEeTUYECKWUIn Ko, €ero CBOMCTBA.
TpaHcKpunuua — mMaTpuuHblidi cnHTes PHK. MpUHLMNBLI TPaHCKPUMLMK: KOMMIEMEHTapHOCTb,
aHTUnapanneNnbHoOCTb, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckoti
kremxke. Hexooupyrowue PHK.

TpaHcnaumsa n eé atanbl. Y4yacTne TpaHcnopTHbIX PHK B 6uocuHTe3e 6enka. Ycnosus
6rocuHTesa benka. KogmnposaHne aMMHOKUCNOT. Posib prb6ocom B GMOCHHTE3e Genka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2cenog. OpraHn3aunsa reHoMa y npokapuoT v
3yKapuoT. Perynaums akTMBHOCTU FeHOB Y MpokapuoT. 'mnoTesa onepoHa (P. >XKakob, X.
MaHO0). Monekynsapuvie mexanusmvl Kcnpeccuu 2enos y aykapuom. Pons xpomamuna 6
peaynsyuu pabomsl 2enos. Perynaunsa 00MeHHbIX MPoLeccoB B KeTKe. KNeTouHbIn roMeocTas.

Bupycbl — HEK/IETOUHbIE (JOPMbI XMN3HM U 06AUraTHbIE napasuTbl. CTPOEHME NPOCTLIX U
C/IOXHbIX BWPYCOB, PETPOBUPYCOB, 6GakTepnodaroB. JKusmennvii yukn JIHK-cooepocauyux
supycos, PHK-codepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
urnmeepasa.

BupycHble 3aboneBaHMsi  4YenoBeka, XKMBOTHbIX, pacTeHuid. CMnL, COVID-19,
couuanbHble U MeAULMHCKME MPO6IemMbl.

buoungopmamuxa: unmezpayus u ananuz 6orvuiux maccusos («bigdatay) cmpyxmypuoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

MopTpeTbl: H. K. Konbuos, 4. V1. IBaHOBCKWIA.

Tabnuubl W cXeMbl: «buocMHTE3 6enka», «[eHEeTUYECKUin Koa», «Bupycbl»,
«bakTepuoarn.

IpakTnyeckas padora «Co3faHne MoLeNu BMpyca».

Tema 8. ’/KnzHeHHBIH MK KJIETKHU

KneTtouHblil umkn, ero nepuogpl n perynaums. MHTepdasa n muto3. OCOGEHHOCTM
MPOLEeccoB, NPOTEKAKLWMX B MHTepdase. MoroToBKa KNeTKU K AeneHnto. MpecMHTETUYeCKNI
(NOCTMUTOTUYECKNIN), CUHTETUYECKUIA WM MOCTCUHTETUYECKWIA (MPEMUTOTUYECKMIA) MNepuojbl
NHTepgasbl.

MaTpuuHblini  cuHTe3 [OHK -  pennukaums.  MpuHuunsl  pennvkaummn — OHK:
KOMM/IEMEHTAPHOCTb,  MONYKOHCEPBATMBHbIA  CUHTE3,  aHTUMNapalieflbHOCTb.  MexaHu3m
pennvkaumn  OHK. Xpomocombl. CTpoeHMe XpomocoM. Tenomepbl M Tenomepasa.
XPOMOCOMHbIN Habop KMETKN — KapuoTun. OunnouaHbid U raniongHblii Habopbl XPOMOCOM.
"OMO/I0rnYHbIE XPOMOCOMbI. 10/10BbIe XPOMOCOMBI.

[JeneHve knetkn — mmnto3. CtagmMm MMTO3a U MPOMCXOAALLMe B HWUX Npouecchbl. Tunbl
MUTO3a. KapnoKnHes N LNTOKNHE3. Bonornyeckoe sHavyeHne MMTo3a.

Perynfuns MWTOTUYECKOTrO UMKIa KMeTKW. lporpammupyemasi KnetoyHas rubenb —
anonTos.



KneTtouHoe A4po, XpOMOCOMbI, (DYHKLMOHA/IbHAas reHOMUKA. Mexanusmul npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxkue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauMu

Tabnuubl 1 cxembl: «KU3HEHHBIA UMK KNEeTKU», «MUTO3», «CTpOeHNe XPOMOCOM»,
«Pennnkauma OHK».

O6opyfoBaHMe: CBETOBON MUKPOCKOM, MUKporpenaparbl: «MUTO3 B K/IETKax KOpeLluka
NnyKa».

JlaGoparopnas padora «/13y4eHne XpOMOCOM Ha rOTOBbIX MUKpPOMpenapaTax».

JladopaTopuas pagora «HabnofeHne MUTO3a B K/ETKAX KOHUMKA KOpeluka nyka (Ha
roToBbIX MUKponpenaparax)».

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

Buonornyeckoe  pasHoobpasve  opraHusmMoB.  OAHOK/IETOYHbIE,  KOJMIOHWA/bHbIE,
MHOTrOK/1ETOYHbIE OPraHU3Mbl.

OCO6EHHOCTN CTPOEHUA U XKU3HEAEATENbHOCTM OLHOK/IETOUYHbLIX OpraHun3moB. baktepuu,
apxew, O4HOK/ETOUHbIE TPMObI, OAHOK/IETOYHbIE BOLOPOC/N, ApYrue NpoTuctbl. KonoHnanbHble
OpraHu3mbl.

B3aMoCBS3b YacTeil MHOrOK/IETOYHOMO OpraHm3mMa. TKaHW, opraHbl U CUCTEMbl OpPraHoB.
OpraHu3m Kak efivHoe Lenoe. FomeocTas.

TKaHM pacTeHW. Twunbl pacTUTENbHBbIX TKaHeW: 06pa3oBaTesibHas, MOKPOBHas,
MPOBOAALLASA, OCHOBHasA, MexaHuuyeckas. OCOOGEHHOCTU CTPOEHUS, (YHKLMIA U PacrofioXKeHUs
TKaHei B opraHax pacTeHuiA.

TKaHW  XKMBOTHbIX W  4enoBeka. TwWnbl  >KMBOTHbIX — TKaHel:  anuTeNnanbHas,
COeIMHUTENIbHASA, MbllleYHas, HepBHas. OCOBEHHOCTU CTPOeHUs, (YHKUMIA U pacrosioXkeHus
TKaHel B OpraHax »XMBOTHbIX 1 Ye/I0BEKa.

OpraHbl. BeretatuBHble 1 reHepaTUBHbIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OpraHoB
YXMBOTHbIX 1 YenoBeka. PyHKLMM OPraHoB 1 CUCTEM OpPraHoB.

Onopa Tena opraHu3smoB. Kapkac pacteHuin. CkeneTbl  OAHOK/IETOYHbIX U
MHOTOK/IETOYHbIX XXMBOTHbIX. HapyXXHbIA U BHYTPeHHWUIA ckenleT. CTpoeHWe U TUMbl COeAVHEHWS
KOCTEM.

[BWKeHne opraHn3mMoB. [IB/KeHWe OAHOK/IETOYHbIX OpraHM3mMoB: amMébounHOe,
XTYTUKOBOE, PEeCcHUYHOe. [BV)KeHWe MHOrOK/IETOUYHbIX pPacTeHUil: TPOMu3Mbl U HacTUW.
[B/)KeHMe MHOMOKETOUHBIX XXMBOTHbIX M Ye/IOBEKA: MbllLeYHas cuctema. Pediekc. CKeneTHble
MbILLLbI M UX paboTa.

MuTaHWe opraHn3moB. OrnoLieHne BOAbI, Yr/IEKMUC/IONo rasa U MUHepasibHbIX BELLECTB
pacTeHUAMU. TnTaHWe >KMBOTHbLIX. BHYTPMNONOCTHOE W BHYTPUK/IETOUHOE MULLEBAPEHME.
MuTaHMe MO3BOHOYHbLIX XMBOTHbLIX. OTAeNbl NULLEBaPUTENIbHOrO TpakTa. MueBapuTe/ibHbIe
Xenesbl. MNuLLeBapuTeIbHAsA CUCTEMA Ye/I0BEKaA.

[bixaHve opraHn3moB. [pbixaHne pacTeHuin. ObixaHne XnBoTHbIX. Ouddy3uns rasos yepes
MOBEPXHOCTb KNeTKU. KoxHoe AbixaHue. [bixaTenbHas noBepxXHOCTb. YKabepHoe v NEroyHoe
AblXaHue. [bIXxaHWe [MO03BOHOUHbIX >KMBOTHLIX W YesioBeKa. IBOJIOLMOHHOE YC/IOXKHEHMe
CTPOEHNA NETKMX MO3BOHOYHBLIX >XMBOTHbIX. [bIXaTenbHasi cucTemMa 4YenoBeka. MexaHu3m
BEHTUNSALMM NETKMX Y NTUL, U MAeKoNUTaloWwmx. Perynaums abixaHns. JpixaTenbHble 06bEMbI.

TpaHCnopT BeWecTB Yy OpraHnM3mMoB. TpaHCMOPTHble CUCTEMbl pacTeHWA. TpaHCnopT
BELLECTB Y >KMBOTHbIX. KpoOBeHOCHasa cuctema W e€ opraHbl. KpoBeHOCHad cucTema
MO3BOHOYHBLIX XXMBOTHbIX U 4enoseka. CepfAue, KPOBEHOCHble COCYAbl W KpoBb. Kpyru



KpOBOOOpALLEHNS.  DBOJIOLMOHHbLIE  YCMIOKHEHUS  CTPOEHUS  KPOBEHOCHOW  CUCTEMb
MO3BOHOYHbIX XXUBOTHbIX. PaboTa cepaua v eé perynauus.

BbigeneHne y opraHu3MoB. BblfeneHve Yy pacTeHuid. BblgeneHuwe 'y  KUBOTHbIX.
CokpatuTenbHble Bakyonu. OpraHbl BblgeneHus. ®unbTpaums, Cekpeuus U obpaTHoe
BCacblBaHMe Kak MexaHW3Mbl paboTbl OpraHoB BblAeneHns. CBsi3b NOMOCTY TeNa ¢ KPOBEHOCHOM
W BbIAENUTENbHOW cUCTeMaMu. BblgeneHne y MO3BOHOYHbLIX XMBOTHbIX W 4enoBeka. Mouyku.
CTpoeHue 1 PyHKLMOHMPOBaHMe HedppoHa. Obpa3oBaHMe MOYM Y YeloBeKa.

3aumTa y opraHusmoB. 3awimTa Y OAHOKNETOYHbIX OpraHu3MoB. Criopbl GakTepuil u
UMCTbI NpOCTeALWMX. 3almTa y MHOFOK/IETOYHbIX pacTeHuid. KyTtukyna. CpefcTBa NacCUBHOM 1
XMMUYECKON 3aLinTbl. PUTOHLMADI.

3awnTa y MHOTOK/IETOUHBIX XWUBOTHbIX. [TOKPOBbLI 1 UX NMPOM3BOAHbBIE. 3aLluTa opraHm3mMa
OT 6onesHeil. NMMyHHas cucTemMa u4enoBeka. KNETOUHbIA W TyMOpaNbHbIA MMMYHUTET.
BpoXXAEHHbIA 1 NPUOBPETEHHBIN  CNeUMUIECKUA  UMMYHUTET. Teopusi  K/IOHaIbHO-
cenekTueHoro nMmmyHuteta (M. Spnnx, ®. M. bepHet, C. ToHerasa). BocnanutenbHble OTBETHI
OpraH13moB. Po/b BPOXAEHHOrO MMMYHUTETA B Pa3BUTUM CUCTEMHbBIX 3a60/1eBaHUIA.

Pas3gpaxumocTb U perynauma 'y opraHnu3MoB. Pa3fpakMMocTb Y OAHOKIETOYHbIX
OpraHun3moB. TakcuCbl. Pa3gpaXMMOCTb MU Perynaums y pacteHuid. POCTOBble BeLlecTBa U UX
3HayeHwme.

HepBHasa cuctema n pedieKTopHas perynaums y >XUBOTHbIX. HepBHas cuctema n eé
OTAeNbl. JBOMOLUMOHHOE YCNOXHEHWE CTPOEHUS HEPBHOW CUCTEMbI Y >XMBOTHbIX. OTAesbI
rO/IOBHOrO MO3ra MO3BOHOYHbIX XWBOTHbIX. Pediekc 1 pediektopHaa gyra. be3ycnosHble u
YCNOBHbIE pedieKchbl.

'ymMopanbHas perynaums n 3HOOKPUHHAA CUCTEMa XXMBOTHbLIX M 4enoBeka. >Kenesbl
9HJOKPUHHOW CUCTEMbl W WX TOPMOHbI. [leiiCTBMEe TOPMOHOB. B3aumocBA3b HEpBHOW W
3HJOKPUHHOM cucTeM. mnoTanamo-runousapHas cuctema.

JleMoOHCTpaLun

MopTpeT: W. I1. INaBnos.

Tabnmubl 1 cxembl: «OLHOKNETOYHbIE BOLOPOC/N», «MHOrOK/IETOUYHbIE BOJOPOC/IN»,
«bakTepumn», «lpocTeiiwme», «OpraHbl LUBETKOBbIX pacTeHuin», «CuUCTeMbl OpraHoB
MO3BOHOYHbIX XXMBOTHbIX», «BHYTpPEHHee CTpPOeHMe HACEeKOMbIX», «TKaHW pPacTeHUin»,
«KOpHeBble cUCTEMbI», «CTpoeHue CcTebnsA», «CTpOeHWe NUCTOBOW NNACTUHKU», «TKaHu
XXUBOTHbIX», «CKeneT 4enoseka», «[luLleBapuTenbHas cuctema», «KpoBEeHOCHas cuUCTema,
«[bixaTenbHaa cuctema», «HepBHaa cuctema», «Koxa», «MbllleyHaa cucTema»,
«BblgenntensHas cuctema», «OHLOKPUHHAA cucTteMa», «CTpoeHUEe MbIWLbI», «/IMMYHUTET»,
«KW1LIEYHONONOCTHbIE», «Cxema MUTaHWs pacTeHuin», «KpPOBEHOCHbIE CUCTEMbI MO3BOHOUYHbIX
XWUBOTHbIX», «CTpOeHne rugpbl», «CTpoeHne nnaHapuun», «BHYTpeHHee CTPOEHWe [0XKAeBOoro
yepss», «HepBHas cucTema pblb», «HepBHaa cucteMa nArywku», «HepsBHas cuctema
npecMblKaroLWmxcs», «HepBHasa cuctema nNTuL», «HepBHas CUCTEMA MIEKOMUTAIOLLMX»,
«HepBHas cuctema YenoBekay, «Pedekcs.

Ob6opyaoBaHMe: CBETOBOM MMKPOCKOM, MUKponpenapaTbl OAHOKIETOUYHbIX OPraHu3mos,
MUKponpenapartbl TKaHel, PakoBUHbI MOJIJTOCKOB, KOMMEKLUMM HAaCeKOMbIX, UTIOKOXKMX, XKMBble
9K3eMNIAPbl KOMHATHbLIX pacTeHWUiA, repbapumn pacTeHWin pasHbIX OTAE/0B, BNaXHble npenaparbl
XXVBOTHbIX, CKeNeTbl MO3BOHOYHBIX, KOMIEKLUMN BECMTO3BOHOUYHBIX XMBOTHbIX, CKENeT Ye/I0BEKa,
obopysoBaHMe AN [AEMOHCTpauMu  MOYBEHHOrO W BO3AYLUHOINO MWUTAHWUA  pPacTeHui,
pacllenneHns Kpaxmana W 6enkoB Nof [JelACTBMEM (DepMeHTOB, 006O0pyZoBaHWe [4/if



[AEMOHCTPaLMM OMbITOB MO U3MEPEHWNIO YXXN3HEHHOW EMKOCTM NErKmnx, MexaHu3ma fblxaTebHbIX
ABVDKEHWIA, MOAENIN FOI0BHOI0 MO3ra pas/inyHbIX XXUBOTHBIX.

JlaGoparopuasn padora «/13yyYeHne TKaHel pacTeHNIA».

JlaGoparopuasn padora «/13yyeHne TKaHel XXMBOTHbIX».

JladopaTropnasi padora «/13y4yeHne OpraHoB LBETKOBOI0 PacTeHNA».

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl Pa3MHOXKEHUS OpraH13MoB: 6ecrnosioe (BKNoYas BeretaTMBHOE) 1 Nonosoe. Buabl
6ecnosioro pasMHOXeHMA: MOYKOBaHWe, CNopPYNALWS, PparMeHTaLms, KNOHMPOBaHMe.

MonoBoe pasMHOXeHWe. [lonoBble KNeTku, wuam rametbl. Melio3. CTagum Meiiosa.
MoBeseHVe XpOMOCOM B Melio3e. KpoccuHrosep. Bronornyeckuii CMbICn mMeinosa U nosnoBoro
npotecca. Melio3 1 ero MecTo B XWU3HEHHOM LiMK/Ie OpraH/13MOoB.

MpeasapopbilleBoe  pa3BUTMe. [amMeToreHes 'y  XXMBOTHbIX. [10M10Bble  >Kenesbl.
O6pasoBaHne 1 pa3BuTME MOMOBbLIX KETOK. CnepmaroreHe3 u ooreHe3. CTpOeHWe MOMoBbIX
KNeToK.

OnnoaoTBOpeHNe 1 3MOPUOHa/IBHOE Pa3BUTUE XKMBOTHLIX. Crocobbl OMIOA0TBOPEHUS:
Hapy>kHoe, BHYTpeHHee. NMapTeHoreHes.

NHavBuayanbHOe pa3BuTiie OpraHu3mMoB (OHTOreHes). SMO6PMONOrusa — Hayka 0 pasBuTUn
OpraHun3MoB. Mopgoeenes — o0na u3 enasnvix npobaem smopuonoeuu. Konyenyus mopgozernos
u modenu mopghoeenesa. CTafiunm aMOPNOreHesa XMNBOTHLIX (Ha NpUMepe faryLwkun). pobneHue.
Tunbl Apo6NeHns. Jemepmunuposanuoe u HedepmMuHuposarnoe opobienue. bracmyna, muno
onracmyn. OCOBGEHHOCTM ApPO6/IEHNA MIeKONUTAOWMX. 3apofbllleBble IUCTKU (racTpynauus).
3aknafka OpraHoB UM TKaHelW W3 3apofbllleBblX JIMCTKOB. B3avMHOe BMSHWE YacTeld
pa3BuBaoLLerocs 3apofpiwa (3MOpMoOHanbHag WHAYKUMSA). 3aknagka MnaHa CTPOeHus
XXMBOTHOTO Kak pe3ynbTaT  MepapXMYecKux B3aMMOLENCTBMIA TreHOB. BrnvaHue Ha
3AMOPMOHa/IbHOE Pa3BUTHE Pa3/IMYHbIX (PAKTOPOB OKPYXKAKOLLEN Cpeapbl.

PocT ¥ pa3BuTME XXMBOTHbIX. [OCTAIMOPUOHa/IbHLIN nNepuof. [MMpsamoe ©  Henpsmoe
passuTve. Pa3BuTtve C MeTamopo3oM Yy O6ECMO3BOHOYHLIX M MO3BOHOYHbLIX >KMBOTHBbIX.
Buonornyeckoe 3HayeHMe NPAMOro MU HENPAMOro PasBUTUA, UX pacnpocTpaHeHWe B MPUPOLE.
Tunbl pocTa >KMBOTHLIX. PaKTOpPbl PErynauum pocta XMBOTHLIX U 4enoseka. Craauu
MOCTIMOPMOHAILHOTO Pa3BUTUSA Y XXMBOTHbIX W 4YenoBeka. lepnofbl OHTOreHesa 4esioBeka.
CrapeHue 1 cmepTb Kak 61M0N0rnyeckme npoLecchbl.

Pa3smMHOXeHVe U pa3BuTve pacTeHuid. MameTouT u crnopout. Meino3 B >KU3HEHHOM
UMKNe pacTeHuin. O6pa3oBaHWe CMop B npouecce Meio3a. [aMeToreHes y pacTeHWid.
OnnofoTBOPeHNE W pa3BUTUE PacTUTeNbHbIX OpraHn3MoB. [1BOVHOE OnNIoA0TBOpPEHME Y
LIBETKOBbIX pacTeHuin. O6pa3oBaHie 1 pa3BUTUE CEMEHMN.

MexaHu3Mbl Perynsuum OHToreHesa y pacTeHuUn 1 XXMBOTHBIX.

JleMoHCTpan U

Moptpetol: C. . HaBawwuH, X. LLInemaH.

Tabnuubl N cxembl: «BeretatvBHOE pPasMHOXEHME», «TUMbl 6ecrosioro PasmMHOXEHUS»,
«Pa3MHOXeHMe XnamMuaoMoHadbl», «Pa3MHOXXeHWe 3Br/eHbl», «Pa3sMHOXeHWe Tnapbl»,
«Meino3», «XpoMOCOMbI», «lameToreHes», «CTpPOeHMe SANLEKNETKM W  CrnepmaTo3onia,
«OCHOBHble CTafMn OHTOreHesa», «lIpAmMoe W HenpsMoe pas3BuTMe», «Pa3BUTUE MariCKoro
Xyka», «Pa3Butue capaHun», «Pa3BuTne NArywKkn», «BoinHoe 0N10A0TBOPEHNE Y LIBETKOBbIX
pacTeHuii», «CTpoeHWe CeMSIH OLHOAOMbHbLIX U ABYAONbHbLIX PaCTEHUN», «KWU3HEHHbIA LMK
MOPCKON  KanycCTbl», <«>KWU3HEHHbIA LUMKN MXa», «XKU3HEHHbIA UUKN NarnopoTHMKa,
«KM3HEHHbIN LMK COCHbI».



O60opyfoBaHMe: CBETOBOM MUKPOCKOM, MUKpONpenapaTbl AALEKIETOK U CepMaTo3010B,
mMoZenb «Linkn passutua narywKmn».

JlabopaTtopnass pabGora «/I3yyeHne CTPOEHWA MOMOBbIX K/ETOK Ha rOTOBbIX
MUKpOMpenapaTax».

IpakTuyeckass padora «BbIfBMEHNE NPU3HAKOB CXOACTBA 3apoAbllleli MO3BOHOYHbIX
YXUBOTHbIX».

JladopaTopuas padora «CTpOeHMe OPraHoB PasMHOXEHWS BbICLLIMX PACTEHN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

VcTopua CTaHOBNEHMS U PasBUTMSA TEHETMKM KaK Hayku. Pabotel I'. MeHpens, . ge
®pusa, T. MopraHa. Ponb OTeYeCTBEHHbIX YYEHbIX B PasBUTUM TreHeTUKW. PaboTbl H. K.
KonbuoBa, H. N. Basunosa, A. H. benosepckoro, I'. [. KapneyeHko, FO. A. dunnnyeHko, H. B.
TumodheeBa-PecoBCKOro.

OCHOBHbIE reHeTMYecKue NOHATUA U CUMBO/bI. [TOMOIOTMYHbLIE XPOMOCOMbI, ansefbHbIe
reHbl, afbTepHaTUBHbIE MNPU3HAaKW, AOMWHAHTHBLIA W PeLecCMBHbLIA MpPU3HAK, FOMO3WIOTa,
reTeposnroTa, YUCcTas NNHWUA, rMbpuabl, reHotun, ¢eHoTun. OCHOBHble MeTOAbl FEeHETUKM:
rMopUA0N0OrMyYeCcKUi, LUTONOMNYECKINIA, MONEKYNSPHO-TEHETUYECKNIA.

JdeMoHcTpannn

MopTpeTbl: ['. MeHpgens, I'. ge ®pus, T. MopraH, H. K. Konbros, H. . Basunos, A. H.
Benosepckuid, I". [l. KapneyeHko, 0. A. ®uamnueHko, H. B. TumoteeB-PecoBCKuiA.

Tabnumupl 1 cxembl: «MeTofbl FeHETUKNY», «CXeMbl CKPELLMBAHNSA.

JlaGoparopuas padora «[Jpo30dumia KaK 06beKT FreHETUYECKUX UCCNeLOBaHNIA».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MoHormnépuaHoe ckpelimBaHue. [lepBblii 3akKOH MeHfens — 3aKoH efuHoo6pasus
rmépuaoB NepBoro NokosieHus. Mpasuno AoMMHMPOBaHMS. BTopol 3akoH MeHaens — 3akoH
pacLlenieHns Npu3Hakos. LinTonornyeckme 0CHOBbI MOHOTMOPUAHOIO CKpewmBaHus. unoTesa
YUCTOThI ramer.

AHamsupylollee  ckpewiuBaHve.  TPOMEXYTOYHbIA  XapakTep  Hac/fefoBaHus.
PacLuenneHvne NprU3HaKoB NPW HEMOTHOM JOMUHUPOBaHUN.

AnrnbpuaHoe ckpewmBaHve. TpeTuid 3akoH MeHgens — 3aKOH HEe3aBUCKMMOro
HacnefoBaHWs NPU3HaKoB. LITONornyeckre 0CHOBbI AUTMOPUAHOTO CKPELLMBAHNS.

CuenneHHoe HacnefoBaHVe nNpu3HakoB. PaboTel T. MopraHa. CuensiieHHoe HacnefoBaHue
reHOB, HapyLLUeHWe CLENIeHNa MeXay reHaMmu. XpoMOCOMHas Teopus HacneACcTBEHHOCTH.

eHeTVKa nona. XpPOMOCOMHbIA MexaHU3M ornpefeneHns nona. AyTocOMbl M NOOBbIE
XPOMOCOMbI. ["OMOraMeTHbIn U reTeporameTHbIi Non. [eHeTnyeckas CTPYKTypa MO/oBbIX
XpomocoM. HacnegoBaHme NpU3HaKoB, CLEnIeHHbIX C MoJOoM.

eHOTMN Kak uenocTHas cuctema. lMneioTponusa — MHOXECTBEHHOE [eilCTBUe reHa.
MHOXeCTBEHHbIN annennsM. B3aumopeicTBre HeannenbHbIX reHoB. KoMMieMeHTapHOCTb.
anucras. Nonumepus.

€HETUYECKMI KOHTPO/b Pa3BUTMS  PACTEHWIA, XXMBOTHLIX W YenoBeKa, a Takxke
(hM3M0NOrMYECKMX  MPOLECCOB, MOBEAEHUA W KOTHUTUBHBLIX  (PYHKUWA. [eHeTuyecKkume
MexaHU3Mbl CUMOUOreHe3a, MeXaHW3mbl B3aUMOLENCTBUS «XO03AMH — MapasuT» U «XO3UH —
MUKPOOBUOM». "eHeTUYEeCKME acrekTbl KOHTPONSA U U3MEHEHWSI HacNeACTBEHHOW MH(opMaLmn B
MOKO/IEHNAX KNEeTOK 1 OpraHy3MoB.

JleMoOHCTpan U

MopTpeTbl: ['. MeHgens, T. MopraH.



Tabnumubl 1 cxembl: «lepBbliA U BTOPOW 3aKOHbI MeHfens», «TpeTuid 3akoH MeHgens»,
«AHanusnpytoLlee CKpeLlBaHme», «HenonHoe JOMUHMPOBaHMe», «CLEenneHHoe HacnefoBaHue
MPU3HAKOB Y Ap030husibi», «["eHeTHKa nonay», «Kapnotun venosekay, «Kapnotun 4po3odusibl»,
«Kapuotun ntuupl», «MHOXECTBEHHbIV annenmsm», «BsavmogeliicTBue reHoB».

O6opyfoBaHve: MoAeNb 419 LeMOHCTpauuy 3aKOHOB efMHOo06pasvsa rmbpuios rnepsoro
MOKONEHNS N pacLlensieHns Mpu3HakoB, MOLeNb AN AEeMOHCTpauuy 3akoHa He3aBUCKMMOro
HacnefoBaHWs NPU3HAKOB, MOAENb ANA AEMOHCTPALMK CLENIEHHOrO Hacnef0BaHWs NPU3HaKOB,
CBETOBOW MMKPOCKON, MMUKponpenapar: «po3otunna.

IpakTuuyeckasi padora «/I3yyeHvVe pe3ynbTaTOB MOHOTMOPUAHOIO CKpelmBaHusa Yy
AP030(UIIbI».

IpakTuueckast padora «/I3yyeHne pe3ynbTatoB AMTMOPULHONO CKPELUMBAHWUSA Y
ApPOo30nIbI».

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3aumopeicTBre reHotuna u cpefbl nNpu opMumpoBaHuM eHoTuna. 3MeHUYMBOCTb
npu3HakoB. KayecTBeHHble U KOMMYECTBEHHblE  MNPU3HakKW. Buabl  M3MeHYMBOCTM:
HeHacnefCTBEHHasA W HacNeCTBEHHas.

MoanunkaumoHHasa “3MeHUYMBOCTb. Ponb cpefdbl B (DOPMMPOBAHUM MOAUMDUKALMOHHOM
M3MeHUMBOCTU. Hopma peakumy npusHaka. BapuaunoHHbIA psag v BapuauvoHHas kpusas (B.
WNoraHHceH). CBoOCTBa MOAN(NKALMOHHON N3MEHYMBOCTY.

eHoTMNUYeckas W3MeHYMBOCTb. CBOWCTBA TEHOTUMMYECKON W3MEHUMBOCTU. Buppl
reHOTUMUYECKON N3MEHUMBOCTM: KOMOUHATVBHASA, MyTaLMOHHas.

Komb6unHaTuBHas M3MeHUYMBOCTb. Meli03 1 MosIoBOM MpOoLLeCC — OCHOBa KOMOWHATVBHOM
M3MEHUYNBOCTU. PO/Ib KOMOMHATUBHOM U3MEHYMBOCTU B CO3LaHWUMN TEeHETUYECKOr0 pa3sHoobpasms
B Mpejenax oOA4HOro BMaa.

MyTaunoHHass W3MeHUMBOCTb. Buabl MyTauuii: reHHble, XPOMOCOMHbIe, TEHOMHbIE.
CnOHTaHHblE M WHAYLMPOBaHHblEe MyTauuu. HALepHble W UMUTOMMIa3MaTUYeckue MyTaumm.
Comatuyeckme 1 nonosble MyTauuu. FpUYUHBLI BO3HUKHOBEHWUS MyTauuin. MyTareHbl n unx
B/IMAHVE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTU MYTaLMOHHOro npotiecca. 3aKOH rOMOJIOrMYECKUX
PALOB B HAacnefcTBeHHOW u3meHumsBocTM (H.W. Baswunos). BHesgepHas W3MEHUMBOCTb U
HacneACTBEHHOCTb.

Dnucenemurxa u INUSEHOMUKA, PpPOJb INUSEHEMUUYECKUX qbakmopoe 6 Hacle0oanuu u
usmernvueocmu qbeHomunuquKux NPU3HAKOB y OPcaAHU3IMOE.

JleMoHCTpan U

MopTpeTbl: . e ®pus, B. VoraHHceH, H. . BaBnnos.

Tabnmubl M cXxembl: «Buabl M3MEHUMBOCTM», «MoANKDNKALMOHHAS W3MEHUYMBOCTb,
«KOMOMHATMBHas  M3MEHYMBOCTb»,  «Melo3»,  «OnnogoTBopeHne»,  «leHeTuYecKue
3ab0neBaHNsA YenoBeKa», «Buabl MyTaLuii».

O6opyfoBaHMe: XuBble U repbapHble 3K3eMMAAPbl KOMHATHBIX PacTeHWI, PUCYHKU
(hoTorpagnn) >KMBOTHBIX C PasIMYHbIMU BAAAMUN U3MEHUMBOCTW.

JlaGoparopuasi pabGora «l/IccnefjoBaHMe  3aKOHOMEPHOCTEN  MOAM(IMKALMOHHOM
M3MeHUYMBOCTU. MOCTPOEHME BapraLMOHHOIO psaja 1 BapuaLoHHOW KPUBOA».

IMpakTuueckasi pagora «MyTauum y 1po30dusibl (Ha rOTOBbIX MUKPOMpernapaTax)».

Tema 14. I'eHeTHKA YesIOBEKA

Kapvotun uenoseka. MexXayHapofiHasa nporpaMMa WCC/efoBaHWA FeHOMa YefioBeka.
MeToabl U3yYeHUs TeHeTUKN YeNioBeKa: reHeanornyecknii, 6n3HeL0BbIA, LUTOreHeTUYECKNN,
MonynALUMOHHO-CTAaTUCTUYECKUI, MOMEKYNAPHO-TeHeTUYeckuidi. CoBpeMeHHOe onpefeneHune



reHoTuna: NoJIHoreHOMHOE CeKBEeHPOBaHWe, reHOTUMMPOBaHWe, B TOM YuC/Ie C MOMOLLbIO MLP-
aHanm3a. HacnefcTBeHHble 3a060n1eBaHNs YenoBeka. 'eHHbIe M XPOMOCOMHbIe 60/1e3HM Ye/IOBEKa.
BonesHu ¢ HacnefCcTBEHHOM MPefpacnonoXeHHOCTbIO. 3HayeHVe MeAWLUMHCKON TeHeTUKN B
NPeAoTBPaLLEHNM U NIEYEHUWN TEeHEeTUYEeCKMX 3abonieBaHUi YenoBeka. MeanKo-reHeTnyeckoe
KOHCYNbTUpoBaHMe. CTBOMOBbIE KETKW. [OHATUE «TEHETUYECKOrO rpy3a». TUYECKME acreKThbl
“ccnefoBaHWin B 06N1aCTy pefakTpoBaHUA reHoOMa 1 CTBOJIOBbLIX K/ETOK.

"eHeTUYeCKMe (haKTOPbl MOBbLILEHHON YYBCTBUTE/IbHOCTU YeioBeKa K (M3nYecKomy U
XVMUYECKOMY 3arpsi3HEHMIO  OKpy)KatoLleil cpedbl. [eHeTuueckas npeapacnonoXXeHHOCTb
Ye/loBeKa K NaTosiornsm.

JleMoOHCTpaL U

Tabnuubl 1 cxembl: «Kapnotun yenoseka», «MeToAbl U3YHEHUA TEHETUKM YesloBeKa,
«["eHeTMYecKmMe 3a60/1eBaHNA YeNOBEKA.

IIpakTuyeckasi padora «CoCTaB/IeHNE U aHaIU3 POLOC/IOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JomecTukauma u cenekums. 3apoxaeHvie cenekumm v AoMecTukaumu. YueHue H. W.
Basunosa 0 LieHTpax NponcxoxaeHnus 1 MHOrooopasnsa Ky/bTYPHbIX pacTeHWiA. Ponb cenekumm
B CO3[aHWM COPTOB PaCTEHWA W MOPOA XMBOTHbIX. CopT, nopoga, LWTaMM. 3aKoH
rOMOJIOTMYECKNX PALOB B HaCMeACTBEHHOW M3mMeHUmBocTM H. . BaBunosa, ero 3HaveHue ans
CeNeKLNOHHOM paboTbl.

MeToAbl CeNeKUMOHHON paboThbl. ICKYCCTBEHHbIA OTOOP: MacCOBbIN U MHAUBUAYATbHBIN.
ATanbl KOMOMHALMOHHON cenekuun. McnbiTaHne npovssBoguTenein no notomctsy. OT60p no
reHOTUMY C MOMOLLLbIO OLeHKW (PEHOTUMA NMOTOMCTBA 1 OTOOP MO FEHOTUMY C MOMOLLGH0 aHan3a
OHK.

ACKYCCTBEHHbI MyTareHe3 Kak MeTOZ CeNeKUMOHHOW paboTbl. PafnauuoHHbIA 1
XUMUYECKUIA MyTareHe3 Kak WCTOYHWK MyTauuii 'y KynbTYpPHbIX (DOPM  OpraHu3mosB.
icnonb3oBaHWe TeHOMHOrO peAakTUpoBaHMS W METOLOB pPeKOMOMHaHTHbIX AHK and
Noy4YeHNs NCXOAHOr0o mMaTepuana AN1a cenekuun.

MonyyeHne nonunnovgos. BHyTpuBmposas  rubpuamsaumsa.  BAM3KOpOLCTBEHHOE
CKpeLUMBaHue, Unn MHOpPUAMHT. HepoacTBEHHOE CKpELLMBaHWE, NN ayTOPUAUHT. [eTeposunc u
ero npuuuHbl. Kcnonb3oBaHve reteposnca B cenekuun. OTganéHHas rnbpuamsaums.
MpeogoneHne 6ecnnofms MeXBULOBbIX TMOPUA0B. [OCTUXEHUS Cenekuun pacTeHuid u
XWBOTHbIX. «3enénas pesonoyusy.

CoxpaHeHMe N W3y4YeHWe TeHETUYECKMX PECYpPCOB KY/IbTYPHbIX PacTeHWIn U UX OUKUX
poAuyelt ana co3LaHust HOBbIX COPTOB M rMOPUA0B CENbCKOXO3ANCTBEHHBIX KYNbTYP. HM3yuenue,
COXpAHEHUE U ynpaeleHue ceHemudecKumu pecypcamu CeNbCKOX03AUCMBEHHBIX U npombslCil06blX
HCUBOMIHBIX 6 YCJIAX YAYHUULCHUS CYUeCmeyroyux u CO30AHUSL HOBbIX I’lOpOO, JUHUL U Kpoccoes, 6
mom yucie ¢ npuUMeHeHuem CoO8pEeEMEHHblIX Memooos HA)Y4YHbIX uccvze@oeaHuﬁ, nepedoeblx uoet u
nepcnekmueHvlx MexHonA02Ul.

JleMoOHCTpaL UK

MopTpeTbl: H. V. Basunos, . B. MuuypuH, I'. [I. KapneyeHko, I1. 1. JlykbsiHeHKo, b. 1.
Actaypos, H. bopnoyr, . K. benses.

Tabnuubl N cxembl: «LIeHTPbl NPOUCXOXAEHWS U MHOF006pasns KyNbTYPHbLIX PacTeHUI»,
«3aKOH rOMOMOrMYECKUX PALOB B HACNeACTBEHHON W3MEHUMBOCTU», «MeTofbl Cenekummn»,
«OTganéHHas rnépuamsauns», «MytareHes».

JlaGoparopuas pa6ora «/13yyeHne COPTOB Ky/IbTYPHbIX PaCTEHWUIA M NOPOA LOMALLHUX
YXUBOTHbIX».



JlaGoparopHuasn padora «/13yyeHne MeToL0B CeNeKLum PacTEHNIA».

IMpakTuyeckasi padora «[1pPUBMBKA PACTEHNIA».

Okckypeusi «OCHOBHblE METOAbI U LOCTUDKEHWUA CeNeKUMM PacTeHUA U XMBOTHBIX (Ha
CENEKLMOHHYIO CTaHUMIO, NAEMEHHYIO (DepMy, COPTOMCMbITATE/IbHbIA Y4acTOK, B TENJIMYHOe
X03AACTBO, B 1a6OPaTOPUIO arpoyHUBEPCUTETA U HAYHHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0TMs U CUHTETHYECKAasi OMOJI0THS

OObEKTbI, MCMNOMb3yeMble B OMOTEXHONOMMMW, — K/IETOYHbIE W TKaHeBble KY/bTYpbl,
MUKPOOPraHn3mbl, WX XapakTepucTvka. TpaguuMoHHas 6uoTexHosmorus: xneboneyeHue,
MoNyYeHVe K1CIOMONOYHbIX NPOAYKTOB, BUHOAeNMe. MUKPOOMONOrMYecknin cuHTe3. O6beKTbI
MWUKPOBMONOrMYECKNX TEXHOMOMMNIA. MPon3BOACTBO 6e/lka, aMUHOKMUCNOT U BUTAMUHOB.

Co3fjaHne  TEXHOMOTMA W WHCTPYMEHTOB  LiefleHanpaBNeHHOro  U3MeHeHus 1
KOHCTPYWMPOBaHUSA TeHOMOB C Lie/Ibi0 NMONYYeHUs OPraHnM3MOB 1 UX KOMMOHEHTOB, COepKaLLmMX
He BCTpeyvaroLLmecs B NpMpose OBMOCUHTETUYECKME MYTHN.

KneTtoyHas uHXeHepusi. MeTofbl Ky/nbTypbl KNETOK W TKaHEei pacTeHWd W XXMUBOTHBIX.
KpunobaHkn. ComaTtuvyeckas rmépuamsaums M cCoMaTUYecKMin ambpuoreHes. Lcnonb3oBaHue
I'aI'IfIOI/l,D'OB B CEﬂeKLWIVI paCTeHVII‘/JI. HOﬂyquue MOHOKIOHAAbHBIX anmumen. Hcnonv3osanue
MOHOKJIOHAJIbHBIX U NOJUKTIOHRAJNIBbHbLIX AHmMumesl 6 MedzmuHe. MCKyCCTBEHHOG OI'U'IOAOTBOpeHVIe.
PEKOHCTPYKUMA SALEKNETOK W KNOHWPOBaHWE >XMBOTHbIX. MeToh TpaHchnaHTaumMm agep
KNeToK. Texwnonocuu 03()0p06]l€Hu}i, KyJ1bmueupoeanusl U MUKPOKIORAIbHO2O PA3MHONCEHUA
CeNbCKOXO03AUCHEEHHbIX KyJsioemyp.

XPOMOCOMHast U reHHas MHXeHepus. VICKYCCTBEHHbIA CUHTE3 FeHa U KOHCTPYMpOBaHMWe
pekoMOuHaHTHbIX OHK. Cozoanue mpamnceennvix opeanusmos. [JOCTVXEHUA N NepPCneKTVBbI
XPOMOCOMHOM W TEHHOW WHXeHepuu. IKONOTMYEeCKMe W 3TUYeCcKue Mpobiembl reHHOM
NHXXeHepuu.

MeanumHcKme 6roTexHonormuu. NoctreHomHas Lugposas meamumnHa. MLP-anarHocTuka.
MeTaboNOMHbIN aHaNN3, reHOLEHTPUYECKUIA aHa/IM3 MPOTEOMa Ye/I0BEKA [/19 OLLEHKN COCTOAHMA
ero 340poBbfA. lcnonb3oBaHWEe CTBO/MOBLIX KNETOK. TapretHasa Tepanua paka. 3D-
OVOVHXeHepua AN1a  pa3paboTku  (PyHAAMEHTa/IbHbIX OCHOB  MEeAULMHCKMX  TEXHOMOMA,
CO3[aHNA KOMMNEKCHbIX TKaHen COoYeTaHWeM TeXHOMOMMn TPEXMEPHOro OUMOMPUHTUHIA WY
ckaonguHra ans peLleHns 3afad NepcoHann3npoBaHHON MeaNLMHDI.

Co3faHne BEKTOPHbIX BaKUMH C Lefblo 06ecrneyeHnss KOMOVMHMPOBAHHON 3alyuTbl OT
Bo36yauTenein OPBW, ycTaHOBNEHWE MONEKYNSAPHbIX MeXaHW3MOB (DYHKLMOHMpoBaHMsA PHK-
COAepKaLLMX BUPYCOB, BbI3bIBaOLLMX 0COO0 ONacHble 3a60/1eBaHNSA YeN0BEKA M XXUBOTHbIX.

JleMOHCTpaLun

Tabnuubl 1 cxembl:  «/Icnonb3oBaHWe  MWUKPOOPraHM3MOB B MPOMbILLIEHHOM
NpPoOn3BOACTBE», «KNeTOUHAA NHXKEHEPUA», «[ eHHaa NHXEHepusa».

JlaGoparopuas padora «/13ydeHne 06bEKTOB GUOTEXHONOTUN.

IIpakTuyeckas padora «[1onyyeHNe MONOYHOKUCIIbIX MPOAYKTOB».

Ikckypeust <BUOTEXHONOMNA — BaXKHelLas Npon3BOAMTEbHAsA Cula COBPEMEHHOCTH (Ha
OMOTEXHONOrMYECKOE NPOU3BOACTBO)».

11 KJIACC
Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPEACTABJICHNA B 0HOJIOTHHI

JBonounoHHada Teopua Y. dapsuHa. NMpeanocbinKyM BO3HUKHOBEHNA AapBMHU3MA. XKN3Hb
N Hay4yHasa gesaTenbHocTb Y. JapBuHa.



[BvXKylime cuibl 3BoMOUMM BUAOB no Y. [lapBuHY (BbICOKass WHTEHCUBHOCTb
Pa3MHOXXEHWNA OPraHM3MoB, HACNefCTBEHHad W3MEeHYMBOCTb, 6opbba 3a CyLLeCTBOBaHWE,
€CTECTBEHHbIN 1 UCKYCCTBEHHbIV 0TOOP).

OdopmneHne CUHTETUYECKO Teopum aBontouun (CTI). HeinTpanbHas Teopus 3BONHOLMN.
CoBpeMeHHas 3BO/OLMOHHASA 610N0rMs. 3HayeHne 3BOMOLMOHHOW Teopun B (DOPMUPOBaHUM
€CTECTBEHHO-HaY4YHOIN KapTWHbI Mupa.

JleMoOHCTpaL U

MopTpeTbl: ApuctoTtens, K. JlnHHen, XK. b. NMamapk, 3. XX. CeHT-Wnep, XK. Kiosbe, U.
HapsuH, C. C. UetBepukos, M. V. LUmanbrayseH, k. XongenH, [. K. benses.

Tabnumupbl 1 cxembl: «Cuctema >usoi npupogbl (No K. JIMHHE)», «J1eCTHULA YXMBbIX
cywects (no Jlamapky)», «MexaHW3m (HOpPMUPOBaHWUS MPUCNOCO6NEHNUIA Yy pacTeHUA W
XMBOTHbIX (M0 Jlamapky)», «KapTta-cxema mapLupyTa nytewectsusa Y. JapsuHa», «Haxogku Y.
[apBuHa», «®Popmbl 60pbbbl 3a CyLlecTBOBaHUWe», «llopoabl ronyben», «MHoroobpasme
KYNbTYPHbIX (hOPM KanycTbl», «[1opogbl AOMALLIHUX XMBOTHbLIX», «CxeMa 06pa3oBaHNA HOBbIX
Bugos (mo Y. [JapsBuHy)», «Cxema COOTHOLUEHMS ABWXKYLUUX CU 3BOMOLMN», «OCHOBHbIE
MOJIOXKEHUSA CUHTETUYECKOIN TEOPUM 3BOTHOLUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

Monynaumsa Kak 3neMeHTapHasa eguHuiua 3sonounni. CoBpeMeHHble MEeTOAbl OLEHKM
reHeTUYeCcKOro pasHoo6pasms 1 CTPYKTYpPbI NONynaunii. ViameHeHne reHooH4a NONysumMn Kak
3NeMeHTapHoOe 3BOJIIOLMOHHOE fB/IeHMe. 3aKOH FeHeTU4Yeckoro pasHosecus K. Xapau, B.
BaliH6epra.

AnemeHTapHble (akTopbl (ABMXYLME CUAbI) 3BOMKOLMKW. MyTalMOHHbLIN  npouecc.
KombuHaTMBHas W3MeHYMBOCTb. [pei reHoB — cfyyailHble HeHanpaBfieHHble W3MEHEHUSs
4acToT annenen B nonynAumax. AdekT ocHoBaTens. Dgpexm OymuvLiOuHO2O 2OpIBIUIKA.
CHudicenue eenemuuecko2o paznooopaszus. npudunvl u creocmeus. Illposenenue >¢pgexma
opeiipa 2enoe 6 Oonvuux u maneix nonyasayusx. Murpaumn.  Msonaums  nonynsyui:
reorpagmyeckas (MpocTpaHCTBEHHas), buonornyeckas (PenpogyKTuBHas).

EcTecTBeHHbIN OTOOpP — HanpaBnswoWwmiA (akTop 3BOMOLMN. DPOPMbl €CTECTBEHHOMO
oTbopa: ABVMXKYLUMIA, CTabUNM3NPYHOLMIA, pa3pblBatoWmnii (An3pynTuBHbLIA). Monosoi oT6Op.
BO3HMKHOBEHWE 1 3BO/OLMA COLMANTIbHOTO NMOBEAEHNUSA XNBOTHBIX.

Mprcnoco6/ieHHOCTL  OpPraHM3MOB KakK pe3ynbTaT MWKPO3BO/IOUMW. BO3HMKHOBEHME
npucnocobsieHniA y opraHn3MoB. ApoMopdo3bl U nanoaganTaumm. MNprmepsl NPrcnoco6eHni
y OpraHu3moB: MopQosiorMyeckune, (U3MONOrNYeckme, OMOXUMUMYECKME, TMOBELEHYECKNE.
OTHOCUTENBHOCTb NPUCNOCOB1EHHOCTM OPraHU3MOB.

Bug, ero kputepum u cTpykTypa. BuaoobpasoBaHue Kak pe3y/nbTaT MUKPO3BOJIHOLUN.
N3onauma — kno4veBor (aktop BuaoobpazoBaHus. Tyt n cnocobbl BUL00OPa30BaHUS:
annonartpuyeckoe (reorpauyeckoe), CcuUMnNaTpuyeckoe (9KOMOMMYECKOoe), «MrHOBEHHOe»
(nonunnongusaums, rmbpuamnsauns). JaMtenbHOCTb 3BOMOLMOHHbBIX MPOLECCOB.

MexaHn3Mbl (HOPMMPOBaHNA BNONOrMYECKOro pasHo06pasus.

Pofb  3BOMOLUMOHHOA  GuonormM B pa3paboTKe HayyHbIX METOAO0B  COXPaHeHWs
6ropasHoo6pasns. MUKPO3BOMOLMA M KO3IBOMOLUMA MNapasnToB M MX X035eB. MexaHW3Mbl
(hopmMMpOBaHNSA YCTONYMBOCTM K aHTMOMOTMKAM U COCOObI 60pbObI C HEN.

JleMoOHCTpaL UK

MopTpeTsl: C. C. YeTBepukos, 3. Maiip.

Tabnmupl n cxembl: «MyTalMOHHaA U3MEHUMBOCTbY», «ITONYNALUNOHHAA CTPYKTYpa BUaa»,
«CxeMa nposiBneHns 3akoHa Xapau—BaiH6epra»,  «[BKywime CUbl  3BOHOLUN»,



«3JKOnornyeckas u30MauMs Monynauuin  ceBaHCKON openny, «leorpaduueckas usonauus
NNCTBEHHMLbI CMOVMPCKON M NMCTBEHHULbI AayPCKO», «MoNyNsLMOHHbIE BOSHbI YNC/IEHHOCTU
XULLHUKOB W XepTB», «Cxema [elCTBUA eCcTeCTBEHHOro ot6opa», «Popmbl 60pbObI 3a
CyLLEeCTBOBaHUE», «HAyCTpranbHbIi MeNaHn3m», «KuBble NCKonaemble»,
«MOKPOBUTENBCTBEHHAS OKpacka >XMBOTHbIX», «[pefynpexaarolias OKpacKa >KUBOTHbLIX»,
«®Pusmonornyeckme agantauyum», «prcrnocobieHHOCTb OpraHM3MoB M eé OTHOCUTENbHOCTbL,
«Kputepun Buga», «Buabl-gBOMHUKKM», «CTpyKTypa Buga B npupoge», «Crnocobbl
B1Ao06pa3oBaHus»,  «leorpaduyeckoe  BMAO0Opa3oBaHWE TPEX  BUAOB  NaHAbILEN»,
«DKOMormyeckoe BMA00Opa3oBaHME BUAOB CUHMLY», «[loannnouiabl pacTeHuii», «KanycTHO-
pefeyHbI rnopua».

Ob6opyaoBaHue: repbapun pacTeHWiA, KONMeKUMM HaCeKOMbIX, Yydena NTUL U 3Bepei C
nprMepaMmn pasfIMYHbIX NPUCMOCOGMEHNIA, Yydena NTUL W 3BEpeil pasHbIX BMAOB, repbapum
pacTeHnin 6NN3KNX BUAOB, 06pa30oBaBLLMXCA Pa3/IMUHbIMK cCnocobamu.

JlaGoparopuasn padora «BblISBNeHNe N3MEHUMBOCTM Y 0CO6E OAHOI0 BUAA».

JlaGopaTtopnass padora «[1pUCMOCOGNEHNA OPraHM3MOB WM WX  OTHOCUTE/IbHAsA
LIeN1eco0bpasHOCTb».

JlaGoparopuas padora «CpaBHeHVe BUA0B N0 MOP(OIOrMYECKOMY KPUTEPUIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeToAbl U3y4eHNs Makpo3BOMHOLMN. [1afIeOHTOIONMYECKME METOLbI U3YUYeHUS 3BOIOLNN.
MepexofHble POpMbI 1 (UNIOreHeTUYECKUNE PAabl OPraHU3MOB.

Buoreorpagnueckne Metofbl M3ydeHus 3Bosouun. CpaBHeHVe ¢iopbl U hayHbl
MaTeprKOB 1 OCTPOBOB. buoreorpaduyeckme obnactv 3emnu. Buabl-sHAEMUKN U PENUKTBI.

AMOPUOIOrNYECKe U CPaBHUTENILHO-MOPJOIOrMYECKNe METOAbI M3Y4YeHUs 3BOMHOLUN.
"eHeTUYeCKME MeXaHU3Mbl 3BO/IOLMM OHTOreHe3a W MOSAB/NEHUSA 3BOSIOLVNOHHBLIX HOBLLUECTB.
TOMONOrnYHbIE Y aHaIOTUYHbIE OpraHbl. PyarMeHTapHble opraHbl 1 ataBu3Mbl. MOMEKYNSpHO-
reHeTMyeckme, OMOXUMWUYECKME W MaTemaTMyecKme MeToAbl  M3YYeHUs  3BOJIOLMMN.
"OMosiornyHble reHbl. CoBpeMeHHble METO/bl MOCTPOEHUS (DUIOreHETUYECKUX AePEeBLEB.

XpOMOCOMHbIE MyTaLMK 1 3BOJIHOLMSA TEHOMOB.

O6wme 3aKOHOMepHOCTW  (NpaBwna)  3BOMKOUMW.  [lpunyun  cmenvt  pynKyuil.
HeobpatmumocTs 3Bonoumn. AfantreHasa pagunaums. HepaBHOMEPHOCTL TEMMNOB 3BOJTHOLMMN.

JleMoOHCTpaL U

MopTpeTbl: K. M. Bap, A. O. Kosanesckuii, . Mtonnep, 3. 'eKKefb.

Tabnuubl 1 cxeMbl: «PUNOrEHETUYECKNIA PAL Nowaam», «ApPXeonTepuKe», «3Bepo3yoble
Awepbl», «CTeroueans!», «PUHNOPUTBI», «CemMeHHble NanopoTHUKW», «buoreorpaguyeckme
30Hbl 3emnun», «[peid KOHTUHEHTOB», «PennKTbl», «HavanbHble CTagunm 3MOPUOHANILHOIO
Pa3BUTUA  MO3BOHOYHbIX  >KMBOTHbIX», ~ «[OMOMOTUYHbIE W  aHANOTMYHblE  OpraHbi»,
«PyOonMeHTbI», «ATaBMU3MbI», «XPOMOCOMHbIE Habopbl YenoBeka M LMMMNaH3e», «[ NaBHble
HanpaBNeHUs 3BONKOLMM», «O6LLIME 3aKOHOMEPHOCTM 3BOIOLIMN.

ObopynoBaHve: KOMMeKkuuu, repbapvmn, MynsXXU KCKOMAEMbIX OCTATKOB OPraHn3mos,
MY/ISDKM TOMOSIOTUYHBIX, aHAOMMYHbIX, PYAVMEHTAPHbIX OpraHoB W aTaBM3MOB, KOIEKLMM
HaceKOMblIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

HayuHble rvnoTesbl MPOUCXOXAEHUA >XXU3HM Ha 3emsie. AGMOreHes M nNaHCMepMus.
[loHay4Hble NpefcTaBNeHUs 0 3apOXAEHUM XM3HM (KpeauuoHu3Mm). MnoTtesa MOCTOAHHOMO
CaM03apoXKAeHNA XN3HN 1 eé onpoBepXkeHue onbiTamun ®. Pean, J1. CnannaduaHun, J1. MNactepa.
[MPOUCXOXAEHNWE YXKN3HWN 1 acTPOBKNOIOTUS.



OCHOBHbIe 3Tanbl HeOpraHMYecKoii aBontouun. MnaHetapHas (reoornyeckas) aBoMIOLNS.
Xunmmnyeckas 3Bonitoums. AOMOTreHHbIA CUHTE3 OpraHUMYecKUX BELLECTB M3 HeopraHUYecKmx.
Onbit C. Munnepa n . KOpu. O6pa3osBaHve MOANMEPOB M3 MOHOMepPOB. KoalepsaTHas
runotesa A. M. OnapuHa, runote3a nepBuYHOro GynboHa K. XongeiHa, reHeTUyeckas
runotesa . Ménnepa. Pubosumbl (T. Yek) u runotesa «mupa PHK» Y. Tunn6epra.
dopmrpoBaHe MeMbpaH 1 BOHUKHOBEHWE MPOTOK/ETKM.

Vctopua 3emnnm ©n MeToabl €@ u3ydeHus. VICKOnaemble OpraHMYeckme OCTaTKW.
FeoxpoHonorms ©  eé wmeTodbl. OTHOCWUTENbHas M abCoMOTHAsA  TEOXPOHOMOrUS.
"eoxpoHonormyeckas LWKana: 30HbI, 3pbl, MEPUOAbI, ANMOXW.

HauyasnbHble 3Tarnbl OpraHUYeckoi 3Bonouun. MosBieHe 1 3BOMIKOLMA NEPBLIX KIETOK.
3sonouna MetabonusMa. Bo3HMKHOBeHMe nepBbIX 3KocUCTEM. COBpPeMeHHble MUKPOGHbIE
OVOMNEHKM KakK aHanor nepsBbiXx Ha 3emne coobulects. CTpomMaTtonuTbl. [pokapuoTel ©
3yKapuoTbl.

[MponcxoxeHne 3ykapnoT (CMMOuoreHes). IOBOMIOLMOHHOE MPOUCXOXIEHWNE BUPYCOB.
[MponcxoXaeHne  MHOMOKMNETOYHbIX — OpraHnM3MoB.  BO3HWKHOBEHWE  OCHOBHbLIX  Tpynn
MHOrOK/1ETOYHbIX OPraH13moB.

OCHOBHble 3Tarbl 3BOMIOUMUM BbICWUMX pacTeHnil. OCHOBHble apoMop(o3bl PacTeHWiA.
Bbixog pacTeHuin Ha cywy. [losiBneHMe CnopoBbIX pacTeHWd W 3aBOEBaHWE WMU CYLUW.
CeMeHHble pacTeHust. MpPonCXoXaeHMe LIBETKOBbIX pacTEHUIA.

OCHOBHble 3Tarnbl 3BOMOLMN XMUBOTHOTO Mupa. OCHOBHble apoMop(03bl XMBOTHBIX.
Benpackas hayHa. Kembpuinckunid B3pbIB — MOSIB/IEHNE COBPEMEHHbIX TUMOB. [epBble XOPA0BbIe
XMBOTHbIE. Y)KM3Hb B BOfE. SBOMOLMA MO3BOHOUHBIX. MPONCXOXAEHME aM(pNONA 1 PenTUNIA.
MMpoucxoxaeHvie MnekonuTarowmx n ntud. [MpuHUMn KoYesoro apomopgosa. OcBoeHMe
6eCno3BOHOYHLIMW M MO3BOHOYHbLIMU XXMBOTHBIMU CYLUW.

Pa3BuTHe XN3HM Ha 3em/e Mo apam ¥ nepuojam: apxen, NpoTepo3ou, Naseo3on, Me3oson,
KaliHo30M. O6Llad XxapakTepucTMKa KumaTta W reosiormyeckmx npoueccos. losiBneHne 1
pacLBeT XapakTepHbIX OpraHu3MoB. YT/ieob6pa3oBaHue: ero YCroBWUA W B/USHWE HA ra3oBblid
cocTaB aTMocepbl.

MaccoBble BbIMUPaHUS — 3KONOTMYECKME KPU3UCLI NPOLLNOro. MNpuynHbl U CneacTens
MaccoBbIX BbIMUPaHWil. COBPEMEHHbIN 3KOMOMMYEeCKUn KPU3nC, ero ocobeHHocTu. Mpobnema
coXpaHeHuns bruopasHoobpasnsa Ha 3emse.

CoBpemMeHHasA cucTeMa OpraHM4Yeckoro mupa. MpuHUMNbl Knaccupukauum opraHu3mos.
OCHOBHbIe cCTeMaTMYeCKMe rpynnbl OpraHu3mMoB.

JleMoOHCTpaLun

MopTtpeTbl: ®@. Peawn, J1. CnannaHuaxu, J1. Mactep, U. V. MeuHukos, A. V. OnapuH, [X.
XongenH, . Ménnep, C. Munnep, . FOpw.

Tabnuubl 1 cxeMbl: «CxeMa onbiTa @. Pean», «Cxema onbiTa J1. [acTtepa no U3y4eHUto
caMo3apoXaeHns XU3Hu», «Cxema onbita C. Munnepa, I'. FOpu», «3Tanbl HeOpraHN4YecKou
3BOMOLMN», «["e0XpOHONOrMyeckas Likana», «HavanbHble 3Tanbl OPraHWYecKOl 3BOMOLMN,
«Cxema 06pa3oBaHWA 3yKapuoT MyTéM cumbuoreHesa», «CUCTEMA >XMBOW MPUPOAbI»,
«CTpoeHve Bupyca», «ApomMopdo3bl  pacTeHuin»,  «PUHNOPUTBI»,  «OLHOKNETOYHbIE
BoZOpoC/n», «MHOrOK/ETOUYHbIE BOZOPOCAU», «Mxu», «[1anopoTHUKM», «[ 0N0CEMEHHbIe
pacTeHus», «OpraHbl LBETKOBbIX pPacTeHUn», «Cxema pasBUTMS >KMBOTHOrO MuMpa»,
«ApoMOpho3bl  XKUBOTHbIX», «[pocTeiine», «KMLIEYHONONOCTHbIE», «I1NOCKME YepBU»,
«YneHNCTOHOrne», «PblI6bI», «3eMHOBOAHbIEY, «[pecmbliKaroLLnecs», «[1Tnupl»,
«MnekonuTalowme», «Pa3BUTME >KU3HW B  apXeicKoin 3pe», «Pa3BUTUE >KU3HW B



MPOTEPO30MCKOM 3pe», «Pa3BUTUE XM3HW B Naneo30/CKON 3pe», «Pa3BUTME >XU3HW B
Me3030MCKOM 3pe», «Pa3BUTUE XXM3HW B KalHO30MCKON 3pe», «CoBpeMeHHas cucTeMa
OpraH14yeckoro Mupa.

O6opypfoBaHve: repbapunm pacTeHWin pasfMYHbIX OTAEN0B, KOMMEKUMM HACEKOMBbIX,
B/I&XKHbIE Npenaparbl >XMBOTHbLIX, PakOBUHbI MOJIIFOCKOB, KOJIMIEKLUN WTTIOKOXWX, CKeneTbl
MO3BOHOYHbIX >KUBOTHbIX, 4ydyena MTWUL, W 3Bepeil, KOMMEKUUU OKaMeHenoCTel, Mose3HbIX
MCKOMaeMbIX, MY/ISHKM OPraHUYeCcKMX 0CTaTKOB OpraHn3MOB.

BuprtyaabHas JabopatopHasi padora «MojenvpoBaHue onbiToB Munnepa—HOpu no
M3y4YeHNI0 abMOreHHOro C1HTEe3a OpraHNYecKMX COeAMHEHWIA B MepBUYHOM aTMoctepes.

Jladboparopnasi pabora «/I3yyeHne W OMNUCaHME WCKOMaeMbIX OCTATKOB [APEBHUX
OpraHu13moB».

IpakTuyeckass paGora «/3yyeHMe OCOBEHHOCTE CTPOEHWUS PacTEHWU pPasHbIX
OTAEeN0B».

IMpakTuyeckasi padora «/13yyeHne 0CO6eHHOCTeN CTPOEHNSA NO3BOHOYHbIX XXMBOTHbIX».

Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AHTPONOreHe3

Pasfenbl 1 3a4a4mn aHTpornonorum. Metofbl aHTPOMOOr N,

CTaHOBNEHVE MPeLCTaBNeHNn O MPOUCXOXAEHUW 4YenoBeKa. PenmruosHble BO33peHUs.
CoBpeMeHHble Hay4Hble TEOPUN.

CXOLCTBO YenoBeka C O>KMBOTHbIMW. CKUCTEMATMYECKOe TOMIKEHNE  Ye/lOBEeKa.
CBUOETENbCTBA CXOACTBA YeNOBEKA C  XKMBOTHBIMW:  CpPaBHUTENbHO-MOP(OIOryecKme,
ambpuonoruyeckme, (U3N0N0ro-bMOXMMNYECKME, MoBefeHYecke. OTMUMA  YenoBeka OT
XXMBOTHbIX. MPAMOXOXXAEHNE N KOMMNEKC CBA3AHHLIX C HUM MPU3HAKOB. PasBuTNE FOM0BHOIO
MOo3ra 1 BTOPOI CUrHa/IbHOM CUCTEMBI.

Avxywme  cunbl  (pakTopbl) — aHTpoMoreHesa:  GUOMOrMYeckue,  counabHbIe.
CoOTHOLLEHME 61OMOTMYECKNX U COLMabHBIX (PAKTOPOB B aHTPOMOreHese.

OCHOBHbIe CTaauu aHTponoreHesa. PaHHMeE 4e/l0BeKOOOpa3Hble 06e3bAHbI (MPOKOHCY/IbI)
1 paHHWe NOHINAbl — 06LLMe NPeaKn YenoBeKoobpasHbIX 06e3biH 1 Ntofeid. ABCTPASIONUTEKN —
[BYHOrvie npefiku nogeid. Yenosek yMmesiblid, MepBble U3roTOBMEHNA OpyauiA Tpyaa. Yenosek
NPSMOXOAALLMIA 1 NepBbI BbIXOA NOAeN 3a npefenst Adpukn. Yenosek reinaensbeprckuin —
06LWMIA NPefoK HeaHepTaIbCKOro YesloBeKa 1 Ye/ioBeKa pasyMHOro. YenoBek HeaHepTabCKUi
Kak BW NHOfeiA XONOLHOro knMmarta. YenoBek pasyMHblii COBPEMEHHOIO TWMNa, LEHUCOBCKMIA
4esioBeK, OCBOEHME KOHTUHEHTOB 3a npefenamv AQpuku. MNaneoreHeTnka 1 naneoreHOMUKa.

JBONIOLUMSA COBPEMEHHOrO YesioBeka. ECTECTBEHHbIM OT6OP B MNONyNALUMAX YenoBeKa.
MyTauMOHHbIV npouecc 1 NonMmopduamM. MonynsuMoHHbIE BOMHbI, APelid reHoB, MUrpaums n
«3(hheKT OcHOBaTENA» B MONYNALUAX COBPEMEHHOIO Ye/loBeKa.

Yenoseuyeckune pacbl. MoHATME 0 pace. bonblive pacbl: eBporeongHas (eBpasuiickas),
aBCcTpano-HerponaHas (sKkearopuasibHas), MOHrononaHas (asmarcko-ameprkaHckas). Bpemsi un
MyTW paccesieHns 4enoBeka Mo rMnaHeTe. EAMHCTBO uenoBeyeckux pac. HayuyHas
HeCOCTOATeNbHOCTL  pacu3ma.  [1pMcnocobneHHOCTb  YesioBeKa K - pasHbIM - YCIOBUAM
OKpyXatoLleln cpefbl. BnvnsHue reorpamyeckor cpefbl U Apeida reHoB Ha MOP(OIOTUI0 U
(h13M0N0rnIo YesoBeka.

MexaucunniavHapHble  MeToAbl B (PU3MYecKoin  (61ONOrMYecKoin) aHTPOMonormu.
3BOMOUMOHHAA  aHTPOMOMOrMA UM NaJIe0aHTPOMONOINA  Ye/IOBEYECKUX  MOMYNALMIA.
BuocoumanbHble  UcCCnefoBaHWA — MPUPOAblI  YenoBeka.  MccnefoBaHve  KO3BOMHOLMM
6M0N0rMYecKoro 1 coumanbHOro B YenoBeke.

JeMoHCTpauMu



MopTpeTbl: Y. OapsuH, /1. lnkn, A. A. PornHckuid, M. M. "'epacumos.

Tabnuubl 1 cxembl:  «MeTofbl aHTPOMONIOrUM», «[ONOBHOW MO3r  YerloBeKa,
«YenoeekoobpasHble 006e3bsHbl», «CKeneT 4efioBeka W CKeneT LmmnaHse», «PyAUMEHTbl U
ataBu3Mbl», «[BWXKYyLINE CWIbl  AHTPOMOreHesa», «3BO/MOUMOHHOE [PEBO  YesioBeKay,
«ABCTpanonnTeK», «4enoBek ymenblii», «HenoBek nNpaMoxoaawunii», «deHUCOBCKUI YeN0BEK»
«HeaHaepTanbLbl», «KpoMaHbOHLbI», «[1pefKu 4enoBeka», «3ITanbl 3BOMOLUUM Ye/I0BEKA»,
«Pacbl YyenoBeKa».

O6opyfoBaHMe: MK OKaMeHesloCTel, NpeAMeToB MaTepuanbHOM Ky/bTypbl NPeLKoB
yenoBeka, penpoaykuun (dotorpagun) KapTMH C  MUGONOTMYECKUMM W BUBNEACKUMMI
CHOXKETaMU MPOUCXOXAEHMSA Ye/loBeKa, (POTOrpaium Haxo[0K NCKOMaeMbIX OCTATKOB YeN0BEKa,
CKefieT YesioBeka, MOAE/Nb Yepera YenoBeka W yepena LUMMMaH3e, MOLENb KUCTU YenoBeKa U
KMCTK WWMMNaH3e, MOZeNM Topca NpeaKoB YesioBeka.

Jlaboparopuasi pa6ora «/3yyeHVe OCOOGEHHOCTe CTPOEHWUS CKefieTa YesioBeka,
CBS3aHHbIX C NPAMOXO0XKAEHVNEM.

IpakTuyeckas padora «/13yyeHne 3KONOMMUYECKUX afanTauuii YenoBekar.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHve n passuTve 3konoruv B Tpydax A. 'ymbonbara, K. ®. Pynee, H. A
CeBepuoBa, 3. lekkens, A. TeHcnn, B. H. CykauéBa. Pa3genbl 1 3agayunm akonorun. Csasb
3KONOrMK € ApYrMMmn Haykamu.

MeTogbl 3Konorun. Nonesble HabNIOAEHUA. DKCNEPUMEHTbI B 3KOMIOTUN: NPUPOLHbLIE U
nabopatopHble. MogenMpoBaHue B 3K0M0rMn. MOHUTOPUHT OKpYXXatoLLel cpefbl: NOKasbHbIN,
PErMoHasibHbIN U rNo6abHbIN.

3HaueHne 3KOMOTMYECKUX 3HAHWIA ANA 4YesioBeKa. JKOMOrMYecKoe MMPOBO33PEHME Kak
OCHOBa CBf3el 4esioBeyeCTBa C MPUPOAOI. DOPMUPOBaHUE 3KOMOMMYECKOW KY/bTYpbl WU
9KO/I0MMYeCKO rpaMoTHOCTY HaceneHus.

JleMoOHCTpaL U

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

Tabnuubl 1 cxembl: «Pa3fenbl 3KOornm», «MeToabl 3Konormm», «Cxema MOHUTOPUHTA
OKpYXKatoLLeli cpefbl».

JlaGoparopuas padora «/13yyeHne MeTOL0B IKONOrMUYECKMX UCCNEeL0BaHNIA».

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Jkonornyeckne (hakTopbl U 3aKOHOMEPHOCTM UX  feictBus.  Knaccudukauyms
9KOJIOTUYECKMX  (haKTOpPOB:  abuoTu4yeckne, OUMOTUYECKMe,  aHTponoreHHble.  O6wWme
3aKOHOMEPHOCTU [eCTBUA 3KONOrMYecKux (hakTtopos. Mpasuno MuHuMyma (K. LLinpeHrens, HO.
Nnénx). TonepaHTHOCTb. OBPUONOHTHbLIE Y CTEHOOMOHTHbLIE OPraH13Mbl.

AbunoTtnyeckmne aktopbl. CBET Kak 3KOMOrnyeckuii aktop. [JeicTBme pasHbIX y4acTKOB
CO/IHEYHOrO CreKTpa Ha OpraHu3Mbl. JKOMOTMYECKUe rpynnbl PacTeHWA U XXMBOTHLIX MO
OTHOLUEHWIO K CBETY. CurHasibHas posib ceeta. POTONepuoan3M.

TemnepaTtypa KakK 9KONOrMYecKWin (haktop. [eicTsue TemnepaTypbl Ha OpraHu3Mbl.
MoViKNNOTEPMHbIE 1 TOMONOTEPMHbIE OPraHn3mbl. IBPUTEPMHbBIE U CTEHOTEPMHbIE OPraHM3Mbl.

BnaXKHOCTb Kak 3KONOrm4yeckuin haktop. MpucnocobnieHnst pacTeHWin K NofAepXaHuto
BoAHOro OGanaHca. Knaccugukaums pacTeHWd MO OTHOWEHMO K Boge. [pucnocobneHus
YXUBOTHbIX K U3MEHEHUIO BOAHOI0 PeXnMa.



Cpepgbl 06UTaHUA OpPraHW3MoB: BOfHasA, Ha3eMHO-BO3AYyLUHas, MOYBEHHad, ryouHHas
MOANOYBEHHAsA, BHYTPMOPraHM3mMeHHas. PU3NKO-XUMUYECKME OCOBEHHOCTU cped 0buUTaHus
OpraHun3moB. NprcnocobneHnst OpraHM3MOB K XXM3HWU B PasHbIX Cpeaax.

Bronornyeckne putMbl. BHewHWEe U BHYTPeHHWE pUTMbl. CYTOUHbIE U TOANYHBIE PUTMBI.
Mpncnoco6/1eHHOCTb OPraHM3MOB K CE30HHbLIM U3MEHEHWSAM YC0BUIA XKU3HW.

YKn3HeHHble (hopMbl OpraHu3MoB. MOHATME O XM3HEHHON (hopme. XKU3HEHHbIe OPMbI
pacTeHWIA: AepeBbsl, KYCTapHWKW, KYCTapHWYKKW, MHOTO/IETHWE TpaBbl, OAHONETHME TpaBbl.
YKM3HEHHble (DOPMbI  XKMBOTHBIX: TUAPOOMOHTBLI, Fe0BUOHTbI, a3pPOOUOHTLI. OC06eHHOCTH
CTPOEHUSA 1 06pa3a XU3HMU.

BuoTnyeckne  aktopbl. Buabl  GMOTUYECKUX  B3aMMOAEWCTBUI:  KOHKYPEHLUS,
XULLHNYECTBO, CMMOMO3 1 ero opMbl. MapasnTnam, Koonepaums, MyTyaansm, KOMMEHCIU3M
(KBapTMPaHTCTBO,  HaxnebHM4yecTBO). HeTpodmuyeckme  B3aMMOAENCTBUA  (TOMMYECKME,
(hopuyeckune, habpuyeckme). 3HavyeHMe OGMOTUYECKMX B3aMMOAENCTBUIA [ANA CYLLECTBOBaHUSA
OpraHu13moB B cpefe 061TaHns. MPUHLMN KOHKYPEHTHOIO UCK/IKOUEHUS.

JleMoOHCTpaL U

Tabnuubl N cXeMbl: «3KOMOrMyeckne PakTopbl», «CBETOBOW CMEKTP», «IKOMOTMYECKME
rPYnNMbl XXMBOTHbIX MO OTHOLLUEHUIO K CBETY», «TEMNNOKPOBHbIE XXMBOTHbIE», «X0M0HOKPOBHbIE
XMBOTHbIE», «®PU3M0N0rMYecKMe afanTaumn XMBOTHbIX», «Cpeabl 0O6MTaHMS OpPraHM3MOB»,
«buonornyeckme puTMbl», «KN3HEHHbIE (DOPMbI PACTEHUIN», «KM3HEHHbIE (HOPMbI XMBOTHBIX»,
«QKocuUCTeMa LUMPOKOMCTBEHHOMO neca», «QKOCUCTEMA XBOMHOro neca», «Llenyu nutaHus»,
«XULLHNYeCTBO», «NapasnTnam», «KOHKYpeHUMs», «CUMO103», «KOMMeHCaN3ms».

Ob6opyaoBaHue: repbapun pacTeHWin N XKUMBOTHBIX, MPUCMOCOBNEHHBIX K BUSHUIO
Pa3IMYHbIX  3KONMOTMYECKMX  (DaKTOpOB, repbapum  CBETOMOOMBLIX, TEHENOOUBbLIX U
TEHEBbIHOC/IMBbLIX PACTEHWIA, CBETOMOOUBbLIE, TEHENOOUBLIE M TEHEBbIHOC/IMBLIE KOMHATHbIE
pacTeHus, repbapuv W KONMEKUMWU  Tennono6mBbIX, 3UMOCTOMKMX, MOPO30YCTOMUMBBIX
pacTeHWid, dydena nNTUL W 3Bepeil, repbapum pacTeHMI, OTHOCAWMXCA K TFUrpoguTam,
Kcepoghutam, Me3o(mMTam, KOMHATHble pacTeHWs AaHHbIX TFPYnn, KOMNEKUMW XXMBOTHbIX,
obUTaloLLMX B pasHbIX cpefax, repbapmMm n KOMNEKLMN PaCTEHNA N XKMBOTHbIX, 001a4at0LLINX
yepTamy MPUCMOCOBNEHHOCTU K CE30HHbIM W3MEHEHWUAM YCNOBWIA XKU3HW, repbapun W
KONMEKUMM PacTeHUI N XKMBOTHbLIX PasfIMUHbIX XXMU3HEHHbIX (HOPM, KOMMEKLUMN >KMBOTHBIX,
YUacTBYHOLMX B pa3/IMYHbIX BUOTUYECKMNX B3aMMOLENCTBUSIX.

JlaGoparopnas padora «BblIfiBNeHMe NPUCNOCO6NEHNIA OPraHU3MOB K B/IMSIHUIO CBETa».

JlaGoparopuasi pa6ora «BblBNeHWEe NPUCMOCOGMEHNA OPraHM3MoB K  B/IMSIHUIO
TemnepaTypbi».

JlaGoparopuas paGora «AHATOMWYECKME OCOBEHHOCTM pPacTeHUA M3 pasHbIX MecT
0bUTaHNA».

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

JKONOrMYecKre XapaKTepUCTUKK nonynsaumm. Monynauus kak 6monornyeckas cmcrema.
Ponb HEOAHOPOAHOCTM cpefbl, (M3NYECKNX GapbepoB M 0COBEHHOCTE 6uonorMn BUAOB B
(hopmMrpoBaHMM NPOCTPAHCTBEHHOW CTPYKTYPbI Nonynsaumii. OCHOBHbIE MoKasaTeny Nonynsauun:
YMC/IEHHOCTb, M/IOTHOCTb, BO3pPAcTHasA M M0sioBas CTPYKTYpa, POXAAEMOCTb, NPUPOCT, Temn
pocTa, CMEPTHOCTb, MUrpaLus.

Jkonorunyeckas CTpykTypa nonynaymn. OueHKa YMCNeHHOCTU nonynsumn. OuHammnka
nonynauuu u eé perynaumns. buotnyeckmin noteHyman nonynauun. MogenumposaHue AUHaMUKK
nonynsauun. KpuBble pocTa YMCMEHHOCTM nonynaumn. KpuBble BbDKMBaHWA. Perynaums



YMCNEHHOCTM NONYMAUMIA: Pofib (HaKTOPOB, 3aBUCALMX W He 3aBUCALLMX OT MIOTHOCTW.
3Konornyeckue ctparernun Bugos (r- n K-ctparerun).

MoHATME 006 9KoMornyeckon Huwe Buga. MectoobutaHne. MHoromepHas Mogesb
aKonornyeckor Hwm k.M. XaTumHcoHa. Pa3mepbl 3KONOrMYecKon HuwN. MoTeHunanbHas v
peasin3oBaHHasa HULLN.

Bug kak cuctema nonynsuuin. Apeanibl BMAOB. Bufbl M MX XXMU3HEHHbIE CTpaTeruu.
JKONOrNYecKmne 3KBUBANEHTI.

3aKOHOMEPHOCTM  MOBEAEHMS U MUFPauWii - XKMBOTHbIX. Bronornyeckne WHBa3MK
Yy>KEPOAHbIX BMAOB.

JleMoOHCTpaL U

MopTpeT: [X. . XaT4MHCOH.

Tabnmupl 1 CXembl: «QKOMOTUYECKNE XapaKTEPUCTUKN NONYNAunn», «IpoCcTpaHCTBEHHAS
CTPYKTypa nonynsauum», «Bo3pacTHble nupamugbl nonynauum», «CKOPOCTb 3acefieHus
MOBEPXHOCTN 3eMAM Pa3/INYHbIMU OpraHn3mMammn», «Mogenb 3KONOrMyecko Huwm k. W.
XaTYMHCOHa.

Ob6opynoBaHuve: repbapuv pacTeHWNIA, KONTEKLMU XXMBOTHBIX.

JlaGoparopnas padora «[1pucrnocobeHns CeMaH PacTEHWNIA K pacCeNeHnIo».

Tema 9. JkoJi0orust coo01IECTB. IKOJIOrHYECKHE CUCTEMBI.

CoobLiecTBa opraHu3MoB. BroUeHO3 1 ero CTpyktypa. CBA3W MeXay opraHv3Mamyl B
6roLeHo3e.

JkocucteMa Kak OTKpbiTaa cuctema (A. K. TeHcnn). PYHKUMOHaNbHblE 6/10KU
OpraHM3MoB B 3KOCUCTEMe: MPOAYLEHTbI, KOHCYMEHTbI, peayueHTbl. Tpounyeckne YPOBHMU.
Tpoduueckune uenu 1 cetn. AbrotTnyeckne 6710KM 3KoCUCTeM. MOYUBbI U Wbl B 3KOCUCTEMAX.
KpyroBopoT BeLecTB 1 NMOTOK 3HEPrn B 3KOCUCTEME.

OcCHOBHbIe NoKasaTenn sKocucTeMbl. Briomacca 1 NPoAyKUUA. SKOMOrMYecKre nupaMmuabl
ymncen, 6omMacchbl 1 IHEPTUN.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpasneHHbIe
3aKOHOMepPHbIe CMeHbl COOOLLECTB — CyKueccuun. MMepBMYHbIE U BTOPUYHbIE CYKLECCUM N KX
MPUYUHBL.  AHTPOMOreHHble BO3AENCTBMA Ha  cykueccun. KrnmmakcHoe — CO06LLecTBO.
Bropa3Hoo6pasme 1 NoIHOTa KPYroBopoTa BeLeCcTB — OCHOBA YCTOMYMBOCTY COOOLLECTB.

[MpupoaHbIE 3KOCUCTEMbI. Dxocucmemsbl 036p u pek. DKocucmemvl MOpeu U OKeaHos.
Dxocucmemol myHOp, Jecos, cmenell, nycmaolHb.

AHTPOMOreHHble  3KOCUCTEMbI.  ArpoakocucTema. ArpoueHos3. Pasnnuua  mexay
aHTPOMOreHHbIMU U NPUPOAHBIMU 3KOCUCTEMAMMU.

Yp6oakocuctembl. OCHOBHbIE KOMMOHEHTbI YpboskocucTeM. [Topozckas qiopa u ayHa.
CuHaHTponu3aunus ropoAckoin  thayHbl. Bronornyeckoe u  XO3AWCTBEHHOE — 3HayeHMe
arpoaKocucTem n ypb03KocucTeMm.

3aKOHOMEPHOCTM  (POPMMPOBAHUA  OCHOBHbIX  B3aMMOAEWCTBUIA  OpraHM3MoOB B
aKocucteMax. Porv kackadnoco s¢hghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  sxocucmem. [1epEHOC 3HePrMv U BELLECTB  MEXAY CMEeXHbIMU
JKoCUCTeEMaMn.  YCTOMYMBOCTb  OpPraHM3MoB, MOMYNAUMA W 3KOCUCTEM B YC/IOBUSX
€CTECTBEHHbIX N aHTPOMOreHHbIX BO3AENCTBUIA.

Mexanusmor  6030eticmeus 3a2pﬂ3H€HulZ PA3HbIX Munoe Ha Cy50p2aHu3MeHHOM,
OpP2AHUSMEHRHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl JIKOJI02UHYECKO2O
HOPMUPOBAHUS AHMPONO2eHHO20 6030eticmausi. MeTo40N0rng MOHUTOPUHIa eCTECTBEHHbLIX U
aHTPOMOreHHbIX 3KOCUCTEM.



JleMoHCTpauMu

MopTpeT: A. K. TeHcnw.

Tabnuubl 1 cxembl: «CTPyKTYpa 6MOLEHO3a», «IKOCUCTEMA LUMPOKONUCTBEHHOIO fiecax,
«3QKOCMCTEMA XBOMHOIO neca», «PyYHKUMOHa/IbHbIE TPYMMbl OPraHW3MOB B 3KOCUCTEME,
«KpyroBopoT BellecTB B akKocucteme», «Llenn nutaHua (nactéuwiHass, AeTPUTHas)»,
«QKOMormyeckas nupammaa umcen», «3Konornyeckas nupammuga 61momaccol», «3Konornyeckas
nupamuga aHeprum», «O6pa3oBaHue 60n0Ta», «llepBUYHasa Cykueccus», «BocCTaHOBMEHME
Nleca nocse nokapa», «3KocucTema o3epa», «ArpoueHos», «KpyroBopoT BELLECTB U MOTOK
3HEPrum B arpoLeHo3e», «Mpumepbl Yypb03KOCUCTEM.

ObopyaoBaHue: repbapun pacTeHWi, KOMNEKLUUM HAaCeKOMbIX, Yydena NTUL, U 3Bepen,
rep6apun KynbTYpPHbIX U AUKOPACTYLLMX PACTEHUIA, aKBapUYyM KaK MOZE/b 3KOCUCTEMDI.

IpakTuuyeckasi padora «/13yyeHve 1 onvcaHme yp603KoCUCTEMbI».

JlaGoparopuas padora «/13yyeHne pa3HOO6pa3nsA MeNKUX NOYBEHHbIX YSIEHUCTOHOINX B
pa3HbIX 3KOCUCTEMAX».

Drckypeusi «IKCKYPCUA B TUMWYHbLIA 6uoreoLeHo3 (B Aybpasy, 6epe3HsiK, eflbHUK, Ha
CYXOA0/bHbIA UK MONMEHHbIN NYT, 03ep0o, 60/10T0)».

IKcekypeusi «OKCKYPCUA B arpoakocucTemy (Ha nosne uam B TENJIMYHOE XO3ANCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

Buocgepa — obuwennaHetapHad 060/04Ka 3eMnn, rAe CyLEeCTBYET WU CyLlecTBOBala
XW3Hb. Pa3BnTre NpeacTaBneHnin o buochepe B Tpydax 3. 3tocca. YueHue B. . BepHaackoro o
6rocepe. O6nacTn 6rochepbl 1 eé coctaB. XXMBOe BeLLEeCTBO 6UOCHhEpPbI 1 ero PYHKL MK,

3aKOHOMEPHOCTM CyLLeCTBOBaHNA 6uocdepbl. OcobeHHOCTM Buochepbl Kak rnobasbHoM
aKocuctembl.  [lMHamuyeckoe paBHOBecMe B 6uocepe. KpyroBopoTbl  BELWECTB W”
6roreoxummnyeckmne UMKnbl (yrnepoaa, asota). PUTMUUYHOCTb SBNEHWIA B Grochepe.

30HanbHOCTL Grochepbl. MoHsATNE 0 6UOMe. OCHOBHbIE GUOMbI CYLLWN: TYHApPA, XBOMHbIE
neca, CMeLlaHHbIe U LUNPOKOICTBEHHbIE Neca, CTenu, caBaHHbI, MYCTbIHW, TPOMUYECKUe feca,
BbICOKOropbs. KnmMmar, pacTUTeNbHbIA U XXMBOTHbIA MUP BUOMOB CyLLIN.

CTpykTypa ¥ (YHKUMS D>KMBbIX CUCTEM, OLEHKA WX PECYpCHOro noTeHumana w
GrochepHbIX PYHKLNIA.

JleMoOHCTpaLun

MopTpeTbl: B. V. BepHagckuia, 3. 3tocc.

Tabnuupl n cxembl: «"eoctepbl 3emnmn», «KpyroBopoT asota B npupoae», «KpyroBopoT
yrnepoga B npvpoge», «Kpyrosopot Kuciopoga B npupoge», «KpyroBopoT BOAbl B MPUPOAE»,
«OCHOBHble  6MOMbI  cywimn», «Knumatuueckume nosica 3emnum», «TyHApa», «Talira»,
«CMellaHHbIn  nec»,  «LLIMPOKONMCTBEHHbIA  nec», «CTenb», «CaBaHHa», «[1yCTbIHSA»,
«TponNnYeckunin nec.

Ob6opynoBaHue: repbapun pacTeHNA pasHbIX G1IOMOB, KOMINEKLMN XKNBOTHbIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

JKOMOrMYeckmMe Kpusmcbl U UX NpUunHbLL. Bo3geiicTBve 4YenoBeka Ha 6Guocdepy.
3arpssHeHve BO34yLUHOW cpedbl. OxpaHa Bo3gyxa. 3arpsasHeHue BOAHOW cpedpbl. OxpaHa
BOAHbIX pecypcoB. Pa3pyLueHune noysbl. OXpaHa NOYBEHHBIX PECYPCOB. VI3MeHeHWe Kimmara.

AHTPONOreHHOE  BO3[ECTBME HA pPaCTUTENbHbIA W XXMBOTHbIM  Mup. OXxpaHa
PacTUTENbHOIO M XXMBOTHOrO MMpa. OCHOBHbIE MPUHLMIMbI OXpaHbl NPMPoabl. KpacHble KHUMK.
Oco60 oxpaHseMble npupofHble Tepputopun (OOMT). boTaHMYecKne cadbl U 300/10TMYECKME
napku.



OCHOBHble NPUHLWMMNbI YCTORUMBOr0 Pa3BUTUS YE/OBEYECTBA M NPUPOAbI. PauyoHansHoe
MPUPOAOMNONbL30BaHNE U COXPaHeHMe OMONMOrMYecKoro pasHoobpasus 3eman.  O6Lme
3aKOHOMEPHOCTH rno6asibHbIX 3KOIOrMYEeCKnX KP13ncos. Oc06eHHOCTH COBPEMEHHOI0 Kpnsuca
M €ro BepoAaTHbIE NMocneacTeunA.

PassuTune METOAOB MOHUTOPWUHIA PasBUTUA OMNaCHbIX TEXHOMEHHbIX TMPOLIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocooos 6opbobl ¢ OHUONOBPEHCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabnmubl M cxeMbl: «3arpsasHeHnMe aTMociepbl», «3arpa3HeHWe  rugpochepbI»,
«3arps3HeHne nousbl», «[MapHUKOBbIA  3PPeKT», «OCob0 OxXpaHsiemMble MPUPOLHbIE
TeppuTopumn», «MoAeNu ynpasnsemoro Mmpa.

Ob6opyaoBaHue: oTorpatimm OXpaHAEeMbIX PacTEHUI UK XMBOTHbIX KpacHOW KHUIK
Poccuiickoin deaepaumn, KpacHoM KHUIU pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®rOC COO ycraHaBnMBaeT TpeboBaHMSI K pe3ynbTaTaM OCBOEHMS 06y4aroLmMMmUcs
nporpamm cpefHero o6LLero o6pasoBaHus: MMYHOCTHbIE, MeTanpeaMeTHbIE U NPeSMETHbIE.

B CTpyKTYpe NIMYHOCTHBLIX Pe3ynbTaToB OCBOEHWS MPOrpammbl Mo 6MONOMMK BbleNeHbl
CNefytoLimMe  COCTaBMAIOLWME:  OCO3HaHWe  06Yy4atoLMMUCA  POCCUICKON  rpaXKAaHCKOW
WOEHTUYHOCTU — TOTOBHOCTM K CamOpa3BUTUIO, CaMOCTOSATE/IbHOCTU U CaMOOMNpeseseHuIo,
Hanuyue momusayuu K OOYYEHWO OWONOTUN, yerenanpaeiennoe pazeumue BHYTPEHHUX
y6eXaeHU TMYHOCTU Ha OCHOBE KJ/IHOYEBbIX LIEHHOCTEN M UCTOPUYECKUX TPaLULMIA pa3BUTUS
BMONOrMYEeCKoro 3HaHWs, comogHocms U cnocobHocms 00YYAIOWMXCA PYKOBOACTBOBATLCA B
CBOe/i  [eATeNIbHOCTW  LIEHHOCTHO-CMbIC/IOBBIMM  YCTAHOBKaMu,  MPUCYLLMMKU  CUCTEME
ouonornyeckoro  06pasoBaHus,  Hanuuue  npagocosnanus  IKONOTUYECKOW  KY/bTYpbl,
cnocobrnocmu cmagums LN U CTPOUTb XXNU3HEHHbIE NaHbl.

JInYHOCTHbIE pe3ynbTaTbl OCBOEHWS MPOrpaMmbl Mo 6MONOrMK LOCTUralOTCA B e4UHCTBE
y4ebHO 1 BOCMUTATeNIbHOW [eATe/lbHOCTU B COOTBETCTBUM C TPAAWULMOHHLIMUA POCCUNCKAMM
COLMOKY/IbTYPHBIMU, UCTOPUYECKUMU W [YyXOBHO-HPABCTBEHHbLIMU LLEHHOCTAMM, MPUHATLIMA B
o6LiecTBe npasuiamy M HOpMaMu MOBELEHWS WM CrMOCOBCTBYIOT MpoLieccaMm Camoro3HaHus,
CaMOBOCMUTAHWA N CamMOpasBUTUA, Pa3BUTUSA BHYTPEHHEN MO3ULMM NIMYHOCTM, NaTproTM3mMa
YBXEHWSA K 3aKOHY W MpaBonopsaky, YenoBeky Tpyja W CTapllemy MOKO/EHWIO, B3aMMHOI0O
YBOXEHWSA,  OEPeXXHOro  OTHOLEeHMS K KY/IbTYPHOMY  Hacineguo 1 Tpaguumsam
MHOrOHaLMoHabHOro Hapoga Poccuiickoin ®efepauuy, MPUPOLe U OKPYXatoLLeit cpese.

JIn4yHOCTHbIE pe3ynbTaTbl OCBOEHWSA Y4ebHOro npeamerta «bronorma» LOMKHbI OTPaXKaTb
FOTOBHOCTb M CMOCOGHOCTb 00YYatoLLMXCA PYKOBOLCTBOBATLCA CHOPMUPOBAHHOW BHYTPEHHEN
no3uunen fIMYHOCTM, CUCTEMOM LEHHOCTHbIX OPWEHTaUW, MO3UTUBHLIX BHYTPEHHUX
y6exxieHnin, COOTBETCTBYIOLUMX  TPaAWULMOHHBLIM  LIEHHOCTAM  POCCUIACKOrO  OOLLECTBa,
pacLUMpeHre XWU3HEHHOTO OMbITa M ONbITa [eATelbHOCTU B MPOLEcce peann3auny OCHOBHbIX
HanpaeNeHWiA BOCNUTATE/IbHOW [eATeNIbHOCTY, B TOM YMC/e B HaCTW:

1) rpa:kIaHCKOro BOCIMTAHMS:

COPMMPOBAHHOCTL  FPaXAAHCKOM  MO3UUMK  00YyYaloLerocs Kak akTUBHOIMO U
OTBETCTBEHHOIO Y/IeHa POCCUICKOro 06LLEeCTBa;

OCO3HaHMEe CBOWX KOHCTUTYLMOHHbIX MpaB M 063aHHOCTEW, YBaXKEHWE 3aKOHa U
NpaBoMopPALKa;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW [eATeNbHOCTU MPK CO34aHUN YYebHbIX NPOEKTOB,
peLleHny y4ebHbIX 1 No3HaBaTe NbHbIX 33a4, BbIMNOHEHUN BUOOMMYECKNX IKCTEPUMEHTOB;

CNOCOBGHOCTL  OMpefensTb COOCTBEHHYIO MO3ULUMIO MO OTHOWEHWK K  AB/IEHUSAM
COBPEMEHHOW XXM3HU N 0OBACHATD €€;

YMEHMWEe  yuuTbiBaTb B CBOMX  [ENCTBUAX  HEOOXOLUMOCTb  KOHCTPYKTMBHOIO
B3aVMMOLENCTBUA NIIOLEN C pasHbIMU YORXAEHNAMU, KY/bTYPHbIMU LLEHHOCTAMMW U COLaIbHbIM
MONIOXKEHUEM;

FOTOBHOCTb K COTPYAHWYECTBY B MpoLecce COBMECTHOIO BbIMOSHEHUS  Y4YeOHbIX,
Mo3HaBaTe/lbHbIX W WCCMef0BaTeNbCKMX 3afady, YBOKUTENIbHOMO OTHOLIEHUA K MHEHMIO
OMNMOHEHTOB NP 06CYXKAEHNM CMOPHbIX BOMPOCOB 6V0N0rMYECKOro CoAepXaHus;

FOTOBHOCTb K I'YMaHWUTapHOI 1 BONOHTEPCKON [eATeIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

ChopMMPOBAHHOCTb POCCUMCKON TPaXKAaHCKOW MAEHTUYHOCTI, NaTPUOTN3MA, YBXKEHNS K
CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTM nepes POAMHOM, ropAocTy 3a CBOM Kpald, CBOHO
PofMHY, CBOWA 3bIK U KYNbTYPY, NPOLLIOE N HACTOsILLIee MHOMOHaLMOHaNbHOTO Hapoga Poccuu;

LLEHHOCTHOEe OTHOLUEHWE K TNPUPOLHOMY Hac/fefuto W MamATHUKAM  MpUpoasbl,
[OCTUXKeHMsIM Poccum B HayKe, UICKYCCTBE, CNOPTE, TEXHONOTUSX, TPYAE;

CMOCOGHOCTL OLEHMBATb BK/af POCCUMACKMX Y4YEHbIX B CTaHOBMEHWME W pa3BUTME
6ronorum, NOHMMaHMs 3Ha4eHns 61MONOrMN B NO3HAHWM 3aKOHOB NMPYPO/bI, B XKU3HW YeN0BeKa U
COBPEeMEHHOr0 00LLEeCTBa;

naeiHas yoexaeHHOCTb, FOTOBHOCTb K CY)XeHUIo 1 3awmTe OTeyecTBa, OTBETCTBEHHOCTb
3a ero cyanoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

0CO3HaHWe AYXOBHbIX LIEHHOCTEN POCCUIACKOI0 Hapoaa;

ChopMMPOBaHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUYECKOr0 MNOBEAEHMS;

CNOCOGHOCTL OLEHMBATL CUTYaLM0 U NMPUHUMATb OCO3HaHHbIE PELLEHWNS, OPUEHTUPYSCh
Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHWe NMYHOro BKNafa B NOCTPOEHUEe YCTONYMBOIO OyAyLLero;

OTBETCTBEHHOE OTHOLUEHMe K CBOMM pOAWTENAM, CO3[aHWI0 CeMbM Ha OCHOBe
OCO3HAHHOI0 MPUHATUA LLEHHOCTEN CEMENHOW XXN3HWU B COOTBETCTBMM C TPagULMSMN HApOLOB
Poccuu,

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

3CTETUYECKOE OTHOLLEHME K MUPY, BK/KOYas 3CTETUKY OblTa, HAy4YHOrO U TEXHUYECKOro
TBOPYECTBA, CNOPTa, TPYAa, 0OLLECTBEHHbIX OTHOLLUEHWIA;

MOHVMaHVe 3MOLMOHa/IbHOI0 BO3/ENCTBUSA XXMBOW NPUPOAbI U €€ LLIeHHOCTH;

FOTOBHOCTb K CaMOBbIP&XEHMIO B pa3HbIX BMAAX WCKYCCTBa, CTPEM/IEHWE MNPOSBNATb
KayecTBa TBOPYECKOW IMYHOCTY;

S) ¢usuyeckoro BOCHMTAHHMSA, (POPMHPOBAHUA  KYJIbTYPBI 310POBbS H
IMOLIUOHAJIBHOTO 6.]'[31"01'[0.]1)"[1/[51:

MOHVMaHVe ¥ peasnm3auns 340p0oBOro 1 6e3onacHoOro obpasa Xu3Hu (340poBoe NuUTaHue,
cobnofeHne TMIMEHNYECKX NPaBun 1 HOPM, COanaHCUPOBAHHbIN PEXUM 3aHATUIA U OTAbIXA,
perynapHas gusmyeckad akTUBHOCTb), OEPEeXXHOro, OTBETCTBEHHOIO W  KOMMETEHTHOrO
OTHOLUEHUSA K COBCTBEHHOMY (PU3NYECKOMY U NMCUXNYECKOMY 3[0POBbIO;

MOHVMaHVe LEeHHOCTM MpaBui  WHAMBUAYAIbHOTO W KOMNEKTUBHOrO 6e30nacHoro
NOBeAEeHNSA B CUTYaLMsX, YIPOXKatOLWMX 3[40POBbIO U XKN3HW NHOAEN;

0CO3HaHMe NOCMeACTBUIA M HENPUATUA BPeAHbIX MPUBbLIYEK (YNOTPe6GneHns ankorons,
HapKOTUKOB, KypeHus);

6) TpynoBOro BOCIMTAHUSA:

FOTOBHOCTb K TPYAY, 0CO3HaHue LLeHHOCTV MacTepCcTBa, TPYLOoo6ue;

FOTOBHOCTb K aKTMBHOM [AeATeNIbHOCTU TEXHONOMMYECKOW U COLMaNbHOM HanpaBieHHOCTH,
CNOCOOGHOCTb  MHUUMMPOBATb,  NJAHUPOBATb W CAMOCTOATE/IbHO  BbIMOMHATL  TaKyto
[eATeIbHOCTb;

MHTEpeC K pas/IM4YHbIM chepaM NpPOgecCOHaIbHON [eAaTeNlbHOCTU, YMeHWe CoBepLuaThb
0CO3HaHHbIN BbIOOP ByAyLLE Npodeccun N peann3oBbiBaTb COGCTBEHHbIE YN3HEHHbIE MaHbI;

FOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHMIO M caMo06pa3oBaHWIO Ha MPOTSXXeHWUU BCei
XN3HW;

7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:



9KO/IOTMYECKM Lien1ecoobpasHoe OTHOLLIEHME K MPUPOLE KaK UCTOYHUKY XXM3HWU Ha 3emne,
OCHOBE €€ CyLLEeCcTBOBaHNS,;

MOBbILLEHNE YPOBHA 3KOMIOrMYECKON KY/bTypbl: MPUOBPETEHME OMbiTa MAaHUPOBaHUA
MOCTYMKOB ¥ OLLEHKM UX BO3MOXHbIX MOCNEeACTBUN /1 OKPYXKatoLLeld cpefpl;

0CO3HaHWe rno6anbHOro XxapakTepa 3KOM0rMyYecKnx Npobiem 1 NyTeil UX peLLeHuns;

CMOCOBHOCTL MCMO/b30BaTh NPUOBpPeTaeMble NPY U3yYeHU BUOMOrUN 3HAHWUA 1 YMeHUA
npy pelleHnn npobniem, CBA3aHHbIX C pauMOHaIbHLIM NPUPOAOMNO/L30BAHMEM (CO6NtOLeHMe
npasu/i NOBeeHVs B MPUPOfeE, HarpaBNeHHbIX Ha COXPaHeHWe PaBHOBECMS B 3KOCUCTEMAX,
OXpaHy BMAOB, 3KOCUCTEM, Brochepsbl);

aKTVMBHOE HenpuaThe [enCTBUMA, MPUHOCALMX Bped OKpYXatoLleil MpupoLHON cpefe,
YMeHMe MpPOrHo3MpoBaTb HebMaronpuATHble 3KOMOMMYeCcKMe NOoCNeACTBUS NPeanpUHUMAeMbIX
AEVCTBUIA 1 NpeaoTBpaLLaTh MX;

Ha/Mume pasBUTOrO 3KOMIOTUYECKOTO MbILLIIEHWNSA, 3KOMOMMYECKOW Ky/bTypbl, OMbiTa
[EATeNbHOCTA  3KOJIOTMYECKOM  HanpaBfieHHOCTW, YMEHUS PYKOBOACTBOBAaTbCA UMW B
Mo3HaBaTe/IbHON, KOMMYHWKATMBHOM W COLMaTbHON MpaKTUKe, FOTOBHOCTM K Y4YacTUIO B
MPaKTUYEeCKOW [eATeNIbHOCTN 3KOOrMYECKON HanpaBeHHOCTY;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

CPOPMMPOBAHHOCTb  MMUPOBO33PEHNS, COOTBETCTBYIOLLErO COBPEMEHHOMY  YPOBHIO
pasBUTUA HaykM W OOLLECTBEHHOW MpPaKTUKW, OCHOBAaHHOrO Ha Auanore KynbTyp,
CMOCO6CTBYHOLLEr0 0CO3HAHMIO CBOEr0 MECTA B MOIMKY/IbTYPHOM MUPE;

COBEpLLEHCTBOBaHWE A3bIKOBOW M YMTATE/IbCKON KyNbTYPbl Kak CpesCcTBa B3aMOAENCTBIUA
MEXAY NOLbMU 1 NO3HaHUA MUPa;

MOHVMaHVe Creunmukyn B1MonorMm Kak Hayku, OCO3HaHWA eé ponv B (POpMUpOBaHUU
paLMOHaNbHOMO HayYHOro MbILNEHUS, CO34aHWUIN LieNOCTHOrO NPeaCcTaB/ieHns 06 OKpyXKatoLLeM
MUpE KaKk O e[MHCTBEe MNpUPOAbl, YenoBeka W 06LWecTBa, B MO3HAHWUN NPUPOAHBIX
3aKOHOMEPHOCTEW 1 peLLeHnn Npo6siemM CoXpaHeHUs NPUPOAHOTO PaBHOBECUS;

Y6eXXAEHHOCTb B 3HAYMMOCTM GUONOrMN ANS COBPEMEHHOMN LMBMAM3aLMN: 06ecreveHns
HOBOrO YPOBHS Pa3BUTUA MeAMLMHbLI, CO3JaHne MepCrieKTUBHbLIX GUOTEXHONMOIMIA, CMOCOGHBIX
peLlaTb pecypcHble Npo6neMbl pasBUTUA YeNI0BEYECTBA, NOMCKA MyTeN BbIXO4a M3 rnobasbHbIX
9KO/I0rnyeckmx Npo6siem 1 obecneyeHns nepexoia K yCTomumMBoMy pas3BuUTUIO, paLMoHaIbHOMY
1CMNOJIb30BaHNIO MPUPOLHbLIX PECYPCOB M (POPMUPOBAHUIO HOBbIX CTAHLAPTOB XM3HU;

3aMHTEePecOBaHHOCTb B NOyYeHUN BUONMOTMYECKUX 3HAHWUIA B LIENISX MOBbILLEHWS O6LLEN
Ky/bTypbl, €CTeCTBEHHO-Hay4YHOW [rpaMOTHOCTM, KakK COCTaBHOW 4acTh (YHKLMOHaIbHOM
rPamoTHOCTY 06yyatoLLMXCH, (hOPMMPYEMOIA NPU U3YyHeHU BUONOTUN;

MOHWMaHMe CYLLHOCTM METOAOB MO3HAHWS, WUCMO/b3YyeMbIX B ECTECTBEHHbIX HayKax,
CMOCOBHOCTU MCMO/Mb30BaTh MONYyYaeMble 3HaHUA [N aHanm3a W 0ObACHEHWUA SABNEHUN
OKPY>KatoLLero mupa 1 MNpoUCXOAsALMX B HEM W3MEHeHWid, YMeHWe fenaTb O60CHOBaHHbIE
3aK/II0YEHNA HA OCHOBE Hay4HbIX (JaKTOB W WMEKOLMXCA [AaHHbIX C Le/bl MONyYeHUs
[0CTOBEPHbIX BbIBOAOB;

CMOCOBHOCTb CaMOCTOATENIbHO UCNO/Mb30BaTb OMONOrMYECKMe 3HaHUA [ONA  peLleHus
npobnem B peanbHbIX XU3HEHHbIX CUTYaALUMSAX;

OCO3HaHMe LEHHOCTU Hay4HOW [LeATeNbHOCTM, FOTOBHOCTb OCYLLECTB/ATH MPOEKTHYHO U
1ccnesoBaTe/IbCKyH 4eATe/lbHOCTb MHANBUAYaIbHO U B FPymne;

FOTOBHOCTb W CMOCOBHOCTb K HEMpepbiBHOMY 06pa30oBaHUIO M Camoo6pa3oBaHuio, K
aKTMBHOMY TMOMYYEHWUIO HOBbIX 3HaHWM MO 6MOMOrMM B COOTBETCTBUM C KWU3HEHHbLIMM
NOTPe6GHOCTAMMN.



METANPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHUS y4ebHOro npeameta «buonorus» BKIKOYaKOT:
3HauYMMble AN (POPMMPOBAHUS  MMPOBO33PEHUSA  OBYYalOWMXCA  MEXAUCUUNIMHAPHbIE
(MexxnpeaMeTHbIE) 06LLEHaYUHble NOHATUS, OTPaXKaroLLMe LeNIOCTHOCTb HayYHOM KapTUHbI M1pa
N crneunduKy MeTOA0B NO3HaHWUA, UCMOMb3YeMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3HEPrus,
SIBNEHMe, MPOLIECC, CUCTEMa, HayuHbIA (hakT, MPUHUMM, rMnoTes3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusa, uccrnefoBaHne, HabnogeHNe, U3MEPeHUe, 3KCNEePUMEHT U ApYrue); YHuMBepCalbHble
yuebHble AeicTBus (No3HaBaTe/lbHble, KOMMYHUKATMBHbIE, PErynsiTuBHbIE), 06ecrneynBaroLLme
(hopmupoBaHMe (YHKLMOHANbHON FPaMOTHOCTM U COLMaTIbHOM KOMMETEHUMM 0BYyYatoLmxcs;
CMNOCOGHOCTb obyuaroLLmxcs NCMONb30BaThb OCBOEHHbIE MeXAMCUMNINHAPHbIe,
MMUPOBO33PEHYECKME 3HAHMSA W YHUBEPCa/lbHble Y4YebHble [AEelNCTBMA B MO3HaBaTe/IbHON U
coumanbHO NpakTuKe.

B pesynbtate u3ydeHus OMONOrMM Ha YPOBHE CpefHero o6Lero o6pasoBaHus Yy
obyvatoulerocs 6yayT chopmmpoBaHbl NO3HaBaTe/IbHble YHMBEPCA/bHblE YYeOHble [LeinCTBUS,
KOMMYHWKaTMBHbIE YHUBEPCa/lbHblE Y4ebHble AEWCTBUS, PErynsTuUBHbIE YHMBEPCA/IbHbIE
yuyebHble AeCTBMSA, COBMECTHas AesATe/IbHOCTb.

MeTtanpeaMeTHble pe3y/bTaTbl OCBOEHWS MPOrpaMMbl CPeAHEero obuiero obpasoBaHus
AO/MKHbI OTpaXKaTb:

OB.]IaZleHI/le yHI/IBepcaJIbHI)IMI/I y'leﬁﬂbIMl/I IMO3HABaATCJIbHBIMHA IleﬁCTBI/IHMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOATENIbHO  (DOPMY/NINPOBaTh WM aKTyaM3npoBaTb MNpPo6/eMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCNONb30BaTb MPWY OCBOEHWM 3HAHWI MNPWEMbI IOTMYECKOrO MbILLEHNS  (aHanun3a,
CUHTE3a, CpaBHeHWd, Knaccugukaumm, 0606LEHNS), pacKpbiBaTb CMbICT OUONOrMYECKNX
NOHATUIA (BbIAENSATb UX XapaKTepHbIe NPU3HaKK, YCTaHaB/IMBaTb CBA3N C APYrMMU NOHATUSMMN);

onpeaenaTb Lenn [eaTeNbHOCTW, 3adaBasi napaMeTpbl M KPUTEPUM WX [OCTUKEHWS,
COOTHOCUTb pe3ynbTaTbl AeSTENbHOCTM C NOCTaBNEHHbIMU LENSMU;

1CMo/Mb30BaTb OMONOrMYECKME MOHATUS ANA OOBACHEHUS (PAKTOB WM SBMNEHWIA YKMBOWA
npupoabl;

CTPOMTb /IOFMYECKMe paccyXaeHusi (MHAYKTUBHbIE, [eAYKTWMBHbIE, MO aHanorumu),
BbISIBNIATb 3aKOHOMEPHOCTM M MPOTUBOPEUMS B pacCMaTpUBaEMbIX SBNEHUAX, (HOPMYMPOBaTb
BbIBO/b! M 3aKNHOUEHUS;

NMPUMEHSATb CXEMHO-MOAENbHbIE CPeACcTBa ANA NPeACTaBNeHUs CYLLECTBEHHbIX CBSA3EN U
OTHOLLUEHWIA B M3y4YaeMbIX OMONOrMYECKMX O0OBEKTAX, a Takke MPOTMBOPEYUMIA pa3HOro pofa,
BbISIBIEHHBIX B Pa3/IMYHbIX MHPOPMALMOHHbIX UCTOYHUKAX;

pa3pabaTbiBaTb NiaH pelleHns NpobaeMbl C YH4ETOM aHaIM3a MMERLLIMXCA MaTepuaibHbIX
N HeMaTepuanbHbIX PECYpCoB;

BHOCUTb KOPPEKTWBbI B [AESTENbHOCTb, OLEHMBATb COOTBETCTBME PE3YNbTaTOB LENsAM,
OLleHMBaTb PUCKM NOCNEACTBU AESTENbHOCTM;

KOOPAUHMPOBaTb W BbIMOMHATL PaboTy B YCMOBUAX PeasibHOro, BUPTYaslbHOro U
KOMOGUHMPOBAHHOIO B3aMOENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILL/IEHWE MPY PELLEHWN XXMN3HEHHbIX MPO6IEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BNafieTb HaBblKamy y4e6HO-M1CCNef0BaTeIbCKON M NPOEKTHON [eATeNbHOCTH, HaBblKamu
paspeLLeHns npobsiem, CnocobHOCTLIO Y FTOTOBHOCTLHO K CAMOCTOSATE/IbHOMY MOWUCKY METOA0B
peLleHns NpakTUYecKnxX 3agad, NPUMeHEHMIO Pas/IuHbIX METOLOB NO3HaHUS;

MCMOMb30BaTb Pas/iMyHble BUAbI AEATENIbHOCTV MO MONYYEHUIO HOBOIO 3HAHMWSA, ero
WHTeprpeTauuu, npeobpasoBaHWIo M MPUMEHEHUIO B YYebHbIX CUTyauusax, B TOM 4yucne npu
CO3aHNM Y4eBHbIX 1 COLMabHbLIX MPOEKTOB;

(hopMUPOBaTb HaYUHbIN TUM MbILWIEHUS, BNaJeTb HayYHOW TEPMUHO/OTMEN, K/HOUEBLIMM
MOHATUAMU N METOAAMM;

CTaBWUTb M (hOPMYNNPOBaTb COBGCTBEHHbIE 3afayn B 06pa30BaTe/lbHON [eATeNlbHOCTU U
YXW3HEHHbIX CUTYaLMAX;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3W WM aKTyasM3uMpoBaTb 3afady, BblABUraTb
rmnoTesy eé pelleHns, HaxOAuTb apryMeHTbl [AN1S [10Ka3aTeNlbCTBa CBOMX YTBEPXAEHWA,
3a/laBaTb MapameTpbl Y KPUTEPUMN PELLIEHNS;

aHasM3nMpoBaTb MOMyYEHHblE B XOAe pPeLleHns 3afaum pesy/bTaTbl, KPUTUYECKM
OLeHMBATb X AOCTOBEPHOCTb, MPOrHO3UPOBATb U3MEHEHWNE B HOBbIX YC/IOBUSIX;

[iaBaTb OLEHKY HOBbIM CUTYyaLMsAM, OLLeHNBATb NPUOBPETEHHBIV ONbIT;

OCYLLECTBNATL LieNleHanpaB/ieHHbI MOUCK MepeHoca CPeAcTB M CNocoboB AencTsus B
MPOMeCccCUoHa/IbHYIO Cpeay;

YMeTb  MEPeHOCUTb  3HaHWA B MO3HaBaTe/IbHYD W MNPaKTUYecKyld  06/1acTu
XV3HeLeATebHOCTH;

YMETb MHTErpUpoBaTh 3HAHUA U3 PasHbIX NPeLMeTHbIX 06nacTen;

BblBUraTb HOBble WAeW, NpefnaraTtb OpPUrMHabHblE MOAXOAbl W peLleHus, CTaBUTb
npo6embl 1 3afa4n, LOMyCKatoLLVe allbTePHATUBHbIE PELLEHNS.

3) pabora ¢ nnpopmManmeii:

OPVEHTMPOBATLCA B Pa3INYHBIX UCTOYHMKAX MH(opMaLum (TekcTe yyebHOro nocobus,
Hay4HO-MONYNAPHON NuTepaType, BUONOTMYECKMX CIOBAPSX U CMPaBOYHMKAX, KOMMbIOTEPHBIX
6azax [aHHbIX, B VIHTepHeTe), aHanM3MpoBaTb WHMOPMALMIO PasIMyHbIX BUAOB U (HOpM
NpeacTaBneHns, KpMTUYECKN OLeHMBATbL eé OCTOBEPHOCTb U HEMPOTUBOPEUNBOCT;

(hopMynMpoBaTb 3anpocbl U MPUMEHATb Pas3IMyHbIe METOAbl MpW MoucKe W oT6ope
G1ONOrNYECKOo MH(OPMAaLLMK, HEOOXOAMMOW AN1S BbIMOMHEHUS YYeOHbIX 3afay;

nprobpeTaTb OMbIT WCMO/b30BaHUA WMH(POPMALNOHHO-KOMMYHUKATUBHbBIX TEXHOMOMMI,
COBEpLLEHCTBOBATb Ky/IbTYpPY aKTUBHOIO MUCMO/b30BaHNSA Pa3/IMYHbIX MOUCKOBbIX CUCTEM,;

CaMOCTOATENIbHO  BbIGMPaTL ONTMMaNbHYK  (DOPMY MNPeLCcTaBfeHnus  B1OoIornyYecKon
NHopMaLmn (CXembl, rpauKum, uarpammbl, Tabanubl, PUCYHKN 1 APYroe);

MCNONb30BaTb Hay4HbIA A3blK B KayeCcTBe CpefAcTBa Mpu paboTe C GMONOrMYecKow
WH(opMaument: NPUMEHATb XMMUYECKME, (U3NYECKMe U MaTeMaTUyeckue 3HaKM U CUMBOJIbI,
(hopmynbl, abbpesBmaTypy, HOMEHKNATypy, WCMoib30BaTb U Mpeobpa3osbiBaTh 3HAKOBO-
CYMBO/IMYECKME CPeACTBa HarNAAHOCTY;

BNafleTb HaBblKaMW pacrno3HaBaHUA W 3aWuTbl  MH(OpPMaUMK, UHEHOPMALMOHHOA
6e30nacHOCTM IMYHOCTW.

OBnaneHne YHuBEpCAJbHBIMM KOMMYHUKATUBHBIMHU HeﬁCTBHHMH:

1) obenne:

OCYLLECTB/ATb KOMMYHMKALMIN BO BCEX Chepax XM3HWU, aKTUBHO y4acTBOBaTb B uasiore
WU OUCKYCCUM MO CYLLeCTBY 06CY»aaemoil TeMbl (YMeHWe 3afaBaTb BOMPOCHI, BbICKa3blBaTb
CY)X[EHNA OTHOCWUTENbHO BbINOJ/IHEHWS MpeAiaraeMoi 3afayu, Y4uuTblBaTb WHTEpecbl W
COrN1acoBaHHOCTb MO3WLMI APYIrUX YHaCTHUKOB Ananora uam gUcKyccum);



pacnosHaBaTb HeBepba/ibHble CpefcTBa OOLEHMS, MOHMMATb 3Ha4YeHMe COoLUa/IbHbIX
3HaKOB, NPEANOCbINOK BO3HNUKHOBEHUSI KOH(IMKTHBIX CUTYaL WA, YMETb CMAryaTb KOHPANKTbI U
BECTW NeperoBopbl;

BMafeTb PasIMyHbLIMK CnocobaMmn O6LLEHNA WM B3aUMOLEWCTBUS, MOHWMAaTb HaMepeHUs
APpYrux nogen, NposBAATL YBaOXKUTENbHOE OTHOLLEHNE K CO6eceaHMKY U B KOPPEKTHON (opme
(hOpMYNNPOBaTb CBOV BO3PXKEHUS;

Pa3BEPHYTO M NOrMYHO U3naraTb CBOK TOUKY 3PEeHMst C UCMONb30BaHWEM A3bIKOBbIX
CpeLCTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHMMATb U MCMO/b30BaTb MPEMMYLLECTBA KOMaHAHOW Y UHAWMBUAYaNbHON paboTbl nNpu
peLLeHnn Brnonormyeckor Npo6sembl, 060CHOBbLIBATb HEOOXOANMMOCTbL MPUMEHEHMUS TPYMNOBbIX
(hopM B3aMMOAENCTBUA NPU peLLeHN y4ebHOI 3atauun;

BblOMpaTb TeMaTUKy U MeTOAbl COBMECTHbIX AEeCTBUIA C YYETOM OOLUMX WMHTEPECOB U
BO3MOXXHOCTEN KaXKAO0ro YneHa KoNeKTunBa;

NPUHMMaTb LEeNM COBMECTHOW [AesTeNbHOCTW, OpraHun3oBbIBaTb M KOOPAMHMPOBATb
[ENCTBMA MO €€ [OCTMXKEHWIO: COCTaBMsTb NAaH AENCTBUWIA, pacrpefensTb Ponn C Yy4éTOM
MHEHWI y4aCTHNKOB, 06CYX4aTb pe3y/nbTaTbl COBMECTHOW paboThl;

OLleHMBaTb Ka4eCTBO CBOEr0 BK/ada M KaKAoro y4acTHMKa KOMaHfbl B 06LWMIA pesynbTaT
no pa3paboTaHHbIM KPUTEPUSIM;

npegnaratb HOBble MPOEKTbl, OLEHMBATb MAEN C MO3ULMM HOBU3HbI, OPUTMHANTBHOCTH,
MPaKTUYECKOV 3HAYNMOCTMK;

OCYLLECTBNATL MO3UTUBHOE CTpaTermyeckoe MOBeAeHNe B Pas/INyHbIX CUTYyauusXx,
NPOSIBNATL TBOPYECTBO 1 BOOOPaXKEHMWE, ObITb MHALNATUBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

MCNONb30BaTb OMONOrMYECKMe 3HaHWA [NA BbISBNEHUSA NPo6MeM M WX peLleHus B
YKM3HEHHBIX N YYEBHbIX CUTYaLMAX;

BblOMpaTh Ha OCHOBE GMOMOrMYECKNX 3HAHWIA LieNeBble Y CMbIC/IOBbIE YCTAaHOBKM B CBOMX
AENCTBMAX M NOCTYMKax Mo OTHOLUEHWIO K >XMBOI MpMpOoAe, CBOEMY 3[0POBbI) U 3[40POBbIO
OKpYXXatoLumXx;

CaMOCTOATE/IbHO OCYLLECTBNSATb NO3HABATENbHYIO AEATeNIbHOCTb, BbISBNSATL MPOGIEMBI,
CTaBUTb U (POPMyNMpPoBaTb COOCTBEHHbIE 3afayM B 006pa3oBaTe/NIbHON AESTENIbHOCTU U
YKM3HEHHbIX CUTYaLMAX;

CaMOCTOATE/IbHO COCTaBNATh M/laH pelleHnst NpobieMbl C YYETOM MMEIOLLMXCS PECYPCOB,
COOCTBEHHbIX BO3MOXXHOCTEN U NPeAnOYTEHWA;

AaBaTb OLEHKY HOBbIM CUTYyaLusM;

pacLUMpsATb paMKK y4e6HOro NpeameTa Ha OCHOBE NIMYHbLIX NPEeANOYTEHNIA;

Aenatb 0CO3HaHHbIV BbI6GOP, aprymMeHTUPOBaTb ero, 6paTb OTBETCTBEHHOCTb 3a PELLEHNE;

OLeHMBaTb NPUOBPETEHHDIN ONbIT;

cnocobcTBOBaTh (DOPMMPOBAHUIO 1 MPOSBMIEHNIO LUMPOKON 3PYAMLMMN B PasHbIX 06/1aCcTAX
3HaHWA, NOCTOAHHO MOBbILLIATL CBO 06Pa30BaTE/NbHbIN U KYNbTYPHbIA YPOBEHD.

2) CAMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYyalMsiM, BHOCUTb KOPPEKTUBLI B AESTENbHOCTb, OLEHWUBATb
COOTBETCTBME PE3yNbTaTOB LieNAM;



BNafeTb HaBblKaMy MO3HaBaTENIbHOW pethIeKCMN KaK 0CO3HaHWSI COBEPLLIAEMbIX [eCTBUI
W MbIC/INTENbHBIX MPOLLECCOB, MX Pe3yNbTaToOB M OCHOBAHWIA, UCNO/b30BaTb MNPUEMbI pedieKcum
ANS OLEHKW CUTYyaLuK, BbIGOPa BEPHOTO PeLLUEHNS;
YMEeTb OLeHMBATb PUCKM 1 CBOEBPEMEHHO MPUHUMATb PELLEHNS MO NX CHUXKEHWIO;
MPVHMMAaTb MOTMBbI U apryMeHTbI APYTUX NPU aHa/In3e pe3yNbTaToB AeATeNIbHOCTY;
3) npuHATHE ceds1 U IPYTrUX:
NPUHMMaTb cebsl, NOHMMasi CBOM He0CTaTKN U JOCTOMHCTBA,;
MPVUHMMAaTb MOTMBbI U apryMeHTbI APYTUX NPU aHa/In3e pe3yNbTaToB AeSTe/IbHOCTY;
MpW3HaBaTb CBOE NPaBO M NMPaBO APYrux Ha OLWMOKMK;
pa3BMBaTb CMOCOGHOCTb MOHMMATb MUP C MO3WLMKN APYTOro YenoBeka.
NPEIMETHBIE PE3YJIbTATHBI

MpeameTHble pe3ynbTaTbl OCBOEHWUA COAepXKaHus y4yebHOro npegmeta «buonorus» Ha
yrny6néHHOM YpOBHe OPUEHTMPOBaHbI Ha 06ecneyveHre NPOPUILHONO 00yYeHNs 00yYaroLLMXCS
6vonornn. OHM BK/KOYAKOT: Creuuduyeckre ansa OMONOTMU HayyHble 3HaHUA, YMEHWUA U
Crnocobbl [e/CTBMIA MO OCBOEHWIO, WHTEpMnpeTauMn W MpeobpasoBaHUIO 3HaHWI, BUAb
[eATeNIbHOCTU MO MOJYYEHUKO HOBbIX 3HAHWA UM UX MPUMEHEHUIO B Pas3/IMYHbIX Y4ebHbIX, a
TaKXe B peasibHbIX XXU3HEHHbIX cUTyauusax. INpeameTHble pesynbTarbl NpeacTaBneHbl o rogam
N3yYeHuns.

MMpeameTHble pe3ynbTaTbl OCBOEHUA Y4yebHOro npegmerta «buonorus» B 10 knacce
LO/MKHbI OTPaXKaTh:

ChOPMMPOBAHHOCTb 3HAHWI O MECTe U Pon GUONIOTMK B CUCTEME ECTECTBEHHBIX HaykK, B
(hOPMUPOBAHNM ECTECTBEHHO-HAYYHOW KapTWHbl MUPa, B MO3HAHUM 3aKOHOB MPUPOLbl U
peLleHny Npo6aeM paLmoHanbHOMO NPUPOLONO/b30BaHNSA, O BKIaLe POCCUNCKNX U 3apYOEXHbIX
YUEHbIX B pa3BuTue buonoruu;

B/lafleHne CUCTeMOM OMONOrMYeCKMX 3HaHWIA, KOTOpas BK/IOYAET: OCHOBOMONaratoLiue
Ouonornyecke TepMMHbI U MOHATUSA (KU3Hb, K/IETKa, OpraHv3M, meTabosivM3m, romeocTas,
camoperynauus, caMoBOCMNpPOn3BeLeHNe, HaCNeACTBEHHOCTb, N3MEHUYNBOCTb, POCT U pasBUTHE),
ovonormnyeckne Teopumn (kKnetouHas Teopus T. LleaHHa, M. LUneigeHa, P. Bupxosa,
XPOMOCOMHas Teopusi HacneAcTBeHHocT T. MopraHa), yyeHusi (H. . BaBunoBa — 0 LeHTpax
MHOroo6pasvs 1 NpPOUCXOXKAEHUS KYNbTYPHbIX PacTeHWiA), 3aKoHbl (e4MHO06pa3ns NOTOMKOB
MepBoro MOKOJEHNA, pacLLensieHns, YNCTOTbI raMeT, HesaB1CUMOro HacnefosaHus . MeHaens,
rOMOJIOrMYECKUX PSAOB B Hac/MeACTBEHHON W3MeHumMBocTM H. V. Basunosa), NpuHUMMbI
(KoMnnemeHTapHOCTK);

B/lafleHNe OCHOBHbIMU METOAaMM HayyHOro Mo3HaHus, UCMOJ/b3yeMbIX B BMONOrMYecKnX
NCCnefoBaHUAX XXUBbIX 00BEKTOB (OMuMcaHue, n3mMepeHue, HabaeHne, 3IKCNEePUMEHT);

YMeHVe BblAensTb CYLeCTBeHHble NPU3HAKN: BUPYCOB, KNETOK MPOKapuoT M 3yKapuorT,
OJHOKNETOYHbIX M MHOTOK/IETOUYHbIX OPraHn3MoB, B TOM uucne 6akTepuid, rpnbos, pacTeHui,
YXMBOTHBIX M YeNnoBeKa, CTPOEHWS OpraHoB U CUCTEM OpPraHOB PacTEHWIA, XXMBOTHBIX, Ye/I0BEKA,
MPOLLECCOB  XKM3HELEATENIbHOCTM, MPOTEKAlOWMX B OpraHu3mMax pacTeHWi, >XMBOTHBbIX W
yesioBeKa, 61oNOrMYeCKNX NPoLLeccoB: 06MeHa BeLLecTB (MeTabonmM3m), NpeBpaLLeHns aHepru,
OpOXeHUsA, aBTOTPOMPHOIO M reTepoTPOHOro TUMNOB NUTaHWUA, (DOTOCMHTE3A M XEMOCUHTE3],
MWTO3a, Mei03a, raMeToreHesa, aMopuroreHesa, NOCTIMOPUOHAILHOTrO Pas3BUTUS, Pa3MHOXEHUS,
VHAMBULYANIbHOTO Pa3BUTUA opraHu3Ma (OHTOreHesa), B3aMMOLECTBUSA TEeHOB, reTeposuca,
MNCKYCCTBEHHOIO 0T6OpA;



YMEHWe YCTaHaB/MMBaTb B3aMMOCBA3WN MeXAy OpraHoufamu KIeTKU U UX (PYHKLUAMU,
CTPOEHMEM K/ETOK pPasHbIX TKaAHEN N UX PYHKUUSMU, MEXAY OpraHaMmm U CUCTeMamy OpraHoB y
PacTeHW, >XMBOTHbIX M 4YenoBeka M WX QYHKUUAMKU, MeXJy CUCTEMaMU OpraHoB U WX
(DYHKUMAMK, MeXay sTanamu obMeHa BeLlecTB, 3Tanamyl K/IeTOYHOIO LUMKIA W YKU3HEHHbIX
UMKNOB OpraHvW3MoB, 3Tanamy 3MOPVMOHASILHOrO pPasBUTUSA, TEHOTUMOM W (PEHOTUMOM,
(PEHOTMMNOM U (PaKTopamMu cpefbl 06UTaHUS;

YMEHWE BbISBMIATL OTIMUUTENbHbIE MPU3HAKM XMBLIX CUCTEM, B TOM YMC/Ie PaCcTEHWIA,
YXVMBOTHbIX U Ye/l0BeKa;

YMeHWe 1CNo/b30BaTb COOTBETCTBYIOLLME apryMeHTbI, 6UOMOrMYECKYH TEPMUHOMOTMIO U
CUMBONNKY AN5 [JOKa3aTe/IbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATUUECKUX TPynmn;

yMeHVe pewlatb OMONMOTMYecKre 3aAayn, BbISBAATb MPUUUHHO-CNELCTBEHHbIE CBA3U
MeXZay uccnefyembiMy 6UOMOTMYECKUMU MNpoLeccaMn U SBMIEHUAMMW, [enaTb BbIBOAbl U
MPOrHO3bl HA OCHOBAHWM MOJTyYEeHHbIX Pe3y/bTaToB;

YMeHMe BbIMOMHATL 1ab0paTopHble M NpakTuyeckue paboTbl, cobnohaTe npasuia npu
paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMeHWe BbIABUraTb [UNOTE3bl, MPOBEPATb WX 3JKCMEPUMEHTIbHbIMK  CPeACTBaMU,
(hopmynupys Lenb UccnefoBaHns, aHaIM3NMPoBaTh MNOYyUYeHHble pe3y/ibTaTbl U e1aTb BbIBOAbI;

YMeHMe y4acTBOBaTb B y4eOHO-MUCCNefoBaTeNbCKOM paboTe Mo 6MON0rMKn, 3KOMOrnn W
MeauLMHe, NPOBOAMMON Ha 6ase LIKOMbHbIX Hay4HbIX OOLLECTB, M NY6/MYHO MpPeacTaBnATh
MOJTlyYeHHbIe Pe3ynbTaTbl Ha YYEHUYECKNX KOH(epeHLMaX;

YMEHMe OLEeHMBaTb 3TUYECKMe acrneKTbl COBPEMEHHbIX WCC/efoBaHW B 06/1acTu
ovonorum ” MmeguLMHbl (KNOHWPOBAHME, WCKYCCTBEHHOE OrJ/I0L40TBOPEHME, Hampas/ieHHOe
N3MeHeHMe reHoMa ¥ Co3faHne TPaHCreHHbIX OPraH13moB);

YMeHME OCYLLECTB/SATb OCO3HaHHbIN BbI6GOP ByayLLein NpotheccnoHanbHOM AedTeNIbHOCTU B
obnactu 6ronornu, MeguUMHbI, GUOTEXHONOIK, BETEPUHAPUM, CENbCKOI0 X03AMCTBa, NULLEBON
MPOMbILLUNEHHOCTW, YrAyOnaTb MO3HABaTE/bHbIA WHTEPEC, HanpaB/eHHbI Ha OCO3HaHHbIN
BbIOOP COOTBETCTBYHOLLEA npotheccMm M NPOLO/MKEHME 6UONOTMYECKoro 06pa3oBaHMst B
opraHu3aumax cpefHero NpoMeccroHaIbHOrO U BbICLLEr0 06pa3oBaHus.

MpeameTHble pe3ynbTaTbl OCBOEHUA Y4yebHOro npegmeta «buonorus» B 11 knacce
[O/MKHbI OTPaXKaTh:

ChopMMPOBAHHOCTb 3HAHWIA O MECTE W POSN BUONIOTNK B CUCTEME ECTECTBEHHBIX HaykK, B
(hopMMPOBaHMM COBPEMEHHOI €eCTECTBEHHO-HAy4YHOW KapTWHbI MWpa, B MO3HAHUW 3aKOHOB
NPUPOAbLI N PeLeHnn 3KOMOrMYeckuX npobnem YenoBeyecTBa, a TakXkKe B PeLleHMn BOMPOCOB
paunoHasIbHOro MPUPOAONOL30BaHNA, U B (POPMUPOBAHMU LLEHHOCTHOrO OTHOLUEHMS K
npupoge, O6LLECTBY, YeNOBEKY, O BK/Iafe POCCUMCKMX WU 3apybexHbIX Y4Y&HbIX-6M0M0roB B
passuTHe buonoruu;

YMeHWe BfafleTb CUCTEMON OGMONOrMYeCKMX 3HaHWI, KOTopas BK/IKOYaeT OrnpejeneHus u
MOHVMaHWEe CYLLHOCTM OCHOBOMOMAralWmx 6UONOrMYECKUX TEPMUHOB W MOHATWIA (BWA,
aKocucTema, 6uocgepa), OGuonoruyeckme Teopun (3BONKOUMOHHas Teopus Y. [apBuHa,
CUHTETUYeCKass Teopus asonoumm), ydeHus (A. H. CesepuoBa — 0 NyTAX WM HanpasleHUAX
aponouun, B.. BepHaackoro — o 6uocgepe), 3akoHbl (FeHETUYECKOro paBHoBecus k. Xapam
n B. BaliH6epra, 3apogpiweBoro cxoactsa K. M. bapa), npasuna (MuHumMyma HO. Jlnbuxa,
9KO/I0rMYeCKOoM NMpamuabl 3Heprum), runotesbl (runotesa «mvpa PHK» Y. FTunbepra);

YMeHWe B/afeTb OCHOBHbIMW METOAaMU Hay4yHOro Mo3HaHWs, WCMOJb3yeMbIMU B
OMONOrNYeCKMX WCCMeA0BaHUAX >KUBLIX OOBLEKTOB M 3KocUCTEM (OMNucaHwe, W3MepeHue,



HaboeHne, 3KCMEPUMEHT), Cnocob6aMn BbISIBIEHMS U OLEHKN aHTPOMOreHHbIX U3MEHEHW B
npupose;

YMEeHMe BbIAENATb CYLWECTBEHHbIE MPU3HaKW: BULOB, OMOreoLEHO30B, 3KOCUCTEM U
6uocepbl, CTabUIN3MPYIOLLEro, [ABVXKYLLErO W pa3pblBatOLLEro eCcTeCTBEHHOrNo 0Tbopa,
aJI710MaTpMyYecKoro 1 CMMMNaTpUYecKoro B1A000pa3oBaHuns, BIVSHNUA ABUKYLLUX CU 9BOOLMN
Ha reHooHA Nonynauun, NPUCNOCO6IEHHOCTM OPraHN3MOoB K cpefe 00uTaHusi, YepefoBaHus
Hanpas/eHNIA 3BOMOLMI, KPYTrOBOPOTA BELLECTB 1 NOTOKA 3HEPTM B 3KOCUCTEMAX;

YMeHMe YCTaHaB/NMBaTb B3aUMOCBA3N MeXZAy MpoLeccaMy 3BOMOLMM, ABMXKYLLMMU
cunamy aHTpororeHesa, KOMMOHEHTaAMW Pa3NYHbIX 3KOCUCTEM W MPUCMOCOGNIEHUAMU K HUM
OpraHun3moB;

YMEHWE BbISIB/IATb OT/IMUMTENbHbIE MPU3HAKM XKMBbIX CUCTEM, MPUCNOCO6/1EHHOCTL BMAOB
K cpefe 06uTaHusA, abuoTUYeCKMX U OMOTUYECKUX KOMIMOHEHTOB 3KOCUCTEM, B3avMOCBA3el
OpraH13moB B CO0OLLIECTBaX, aHTPOMOreHHbIX N3MEHEHWI B 3KOCUCTEMAX CBOE MeCTHOCTU;

YMEHWEe 1CNOb30BaTb COOTBETCTBYHOLLME apryMeHTbI, 6LUOM0rMYECKY0 TEPMUHOMOIMIO U
CUMBOSIMKY ANl [0Ka3aTeNlbCTBa POACTBA OPraHM3MOB pPasHbIX CUCTEMATMYECKMX Tpynn,
B3aVIMOCBSA3M OpPraHn3MoB W cpefbl 06UTaHWSA, egUHCTBA Ye/IOBEYECKMX pac, Heo6X04MMOCTM
COXpaHeHnsi MHOroobpasus BMAOB M 3KOCUCTEM KaK YCNOBMS COCYLLECTBOBAHWUSA NPUPOAbI U
4e/I0BEYECTBa;

YMeHMe pelsaTb 6KoNorMyeckne 3agadv, BbISIBNATb MPUUUHHO-CNEACTBEHHbIE CBA3
MeXZay uccnefyembiMy 6UOMOTMYECKUMU NpoLeccaMn U SBNEHUAMMW, [enaTb BbIBOAbl U
MPOrHO3bl HA OCHOBAHWM MOJTYYEeHHbIX Pe3y/bTaToB;

YMeHMe BbIMOSIHATL /1ab0paTopHble U NpakTUYeckue paboTbl, CO6/04aTh MpaBuia npw
paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYL0BAHNEM;

YMEeHWe BbIABUraTb [UNOTE3bl, MNPOBEPATb WX 3KCMNEPUMEHTaIbHBIMK  CPeACTBaMU,
(hopmynupys Lenb UccnefoBaHns, aHaIM3NMPoBaTh MNOyUYeHHble pe3y/bTaTbl U e/1aTb BbIBOAbI;

YMEHMe y4acTBOBaTb B y4eOHO-MUCCNef0BaTeNbCKOM paboTe MO 6MON0rMK, 3KOMOrnU W
MeauLMHe, NPOBOAMMONM Ha 6ase LUKOMbHbIX Hay4HbIX O6LLECTB, M My6ANYHO NpeacTaBNAaTb
MoJTlyYeHHble Pe3ynbTaTbl HA YYEHUYECKNX KOH(epeHLMAX;

YMEeHMe OUeHMBaTb TUNOTe3bl U TEOPUM O MPOUCXOXAEHUM HKU3HW, YenoBeka U
4enioBeYEeCKMX pac, O NpuyMHax, NOCMeACTBMAX WM CNocobax NpefoTBpaLLeHns rnobabHbIX
N3MEHeHWn B brocepe;

YMEeHME OCYLLECTB/SATb 0CO3HaHHbIN BbI6GOP ByayLLein NpotheccnoHanbHOM AedTeNlbHOCTU B
obnactm  6uonorun,  3KOMOrUW,  MPUPOLOMNO/b30BaHUA,  MeAWLMHbLI,  BMOTEXHONOIWK,
MCMXONOrNW, BETEPUHapUM, CEeNbCKOr0 XO3AWCTBA, MMWLLEBOM MPOMbILIEHHOCTH, Yray6nsTb
No3HaBaTe/lbHbIA  WMHTEPEC, HanpaBfeHHbI Ha OCO3HaHHbIA BbIGOP COOTBETCTBYHOLLEN
npogeccMn 1 NPOLO/MKEHNE OGUMOOTMYECKOro 06pa3oBaHMs B OpraHM3aumsx CcpegHero
NPOECCMOHA/ILHOTO Y BbICLLIEr0 06pa3oBaHus.
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HaumenoBanue pa3jiesioB

U TeM NPOrpaMMmbl KonuyecTBo yacos

buonoruns Kak Hayka

JKuMBble cUCTEMbI U UX U3yYeHWe
buonorua knetku

XnMUYeckas opraHmsaumsa KneTku
CTpoeHue 1 QyHKLMN KNETKM

OGMeH BeLLeCTB 1 NpeBpaLLeHne 3Heprin B
KneTke

HacneacTtBeHHast MH(opMaLms 1 peannsaums
eé B KNeTke

YKM3HEHHBIN LMK KNETKN
CTpoeHuWe 1 YHKLMI OpraH1U3MOoB
Pa3MHOXeHWe 1 pa3BuTHe OpPraHM3MOoB

"eHeTNKa — HayKa O HacNeICTBEHHOCTU 1
M3MEHUYMBOCTU OPraHN3MOB

3aKOHOMEPHOCTMN Hac/eACTBEHHOCTH
3aKOHOMEPHOCTN N3MEHYMBOCTH
"eHeTMKa Yenoseka

JIeKTPOHHBbIE

(undposbie)

oOpa3oBaTejibHbIE

pecypchl

Bcero

10

10

KonTpoJabHbIe
padoThI

IIpakT4yeckue
padoThI

0.5

0.5
1.5

1.5

0.5

0.5



15 Cenekuusa opraHvm3MosB
16 BuotexHonornsa n cuHTeTuYeckaa omonoruns
17 Pe3epBHOe Bpems

OBLWEE KOJIMYECTBO YACOB 10 NPOIrPAMME

102

13



11 KJIACC

Ne i/

9

10
11
12

OBLLEE KOJIMYECTBO YACOB MO NMPOIrPAMME

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

3apoXzeHue 1 pasBuUTUE 3BOIFOLMOHHBIX
npeAcTaBeHnin B 6uonorum

MUKpO3BONOLMA N eé pe3ynbTaTbl
MakpoaBonouma 1 eé pesynbTarhbl

[MponcxXoXxaeHe 1 pa3BUTUE XKU3HN Ha
3emne

MponcxoXaeHne YenoBeka — aHTPONoreHes
3KONorna — Hayka 0 B3aMOOTHOLLIEHWAX

OpraH1M3MOB ¥ HafopraHN3MeHHbIX CUCTEM

C OKpY>XKatoLLein cpefoi

OpraHusmbl 1 cpefa 06uTaHns

3Konorna BMA0B 1 NoNynauuii

JKON0ornsi cooobLecTs. IKOMOrMYeCcKme
CUCTEMb!

Brocepa — rnobanbHas aKocucTeMa
Yenosek 1 oKpyxaroLas cpeja
Pe3epBHOe Bpems

KoanuyecTBo 4yacoB

Bcero

14

15

10

12

102

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Bronorns Kak KoMniekcHas Hayka 1 Kak
4acTb COBPEMEHHOr0 06LLecTBa

YKuBble CUCTEMbI M NX CBOCTBA
YpoBHEBas OpraHu3aLms XX1BbIX CUCTEM
cTOpurst OTKPBITUS Y U3YYEHUS KNETKW.
KneTouHas Teopus

MeTo/bl MONEKYNAPHON 1N KNETOUYHOM
oronoruu. MpakTnyeckas paborta
«/13yyeHne MeTO0B KNeTOUYHOW 61onornm
(xpomarorpadus, anekTpogopes,
AnddepeHUmansHoOe LEHTPUDYTMPoBaHHe,
MLP)»

XUMUYECKMNIA COCTaB KNETKM
MwuHepanbHble BELLECTBA KNETKU, NX
6ronornyeckas ponb

OpraHunyecKue BeLLecTBa KIeTKM — BesKu.

NabopaTopHas pabota «O6Hapy»xeHne
6€e/IKOB C NOMOLLbHO KayeCTBEHHbIX
peakuuin

CBoiicTBa, Knaccugukauma n hyHKUUm
6enkoB

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

0.5

0.5

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl



10

11

12

13

14

15
16

17

18

19

20

21
22

OpraHunyeckue BeLLeCTBa KNeTKn —
yrnesofpl

OpraHuyeckue BeLLeCcTBa KNeTkn —
nnMnnapl

HyknenHoBsble KucnoTel. AHK n PHK.
NabopaTopHas paboTa «MccnefoBaHme
HYK/1EMHOBbIX KUCNOT, BbIAENEHHbIX U3
K/1IETOK Pa3/INyHbIX OpraHu3MOoB»

CtpoeHue n yHKuun AT®. [pyrve
HyKneosuaTpudgocdatsl (HTP)
CekseHunpoBaHue AHK. MeTobl

F€HOMUKWN, TPaHCKPUNTOMWUKKN, MPOTEOMUKN

MeToAbl CTPYKTYPHOW 61onorum
Tunbl KNETOK. MNMpoKaproTNYeCcKasa KneTKa
CTpoeHUe 3yKapnoTUYECKON KNETKMN.

MpakTnyeckas paboTa «/13yyeHune CBOINCTB

K/IETOYHOW MeMOpaHbI»
MoBEpPXHOCTHbIN annapar KneTku
OfHomeMbpaHHble OpraHonbl KNeTKU.
MpakTnyeckas pabota «/3yyeHne
ABVDKEHMSA LMTONNA3Mbl B paCTUTE/bHbIX
KNETKax»

MonyaBTOHOMHbIE OpPraHoOWbl KNETKK:
MUTOXOHAPWM, NnacTuabl. JlabopaTopHas
pa6oTa «ViccnefoBaHune Naasmonm3a
[enna3monun3a B PacTUTENbHbIX KNeTKax»

HemembpaHHble opraHoubl KNeTkKu
CTpoeHve 1 yHKLMN aapa

0.5

0.5

0.5

0.5



23

24

25

26
27
28

29

30

31

32

CpaBHUTE/IbHAaA XapaKTepUCTNKa KNeTOK
aykapuoT. JlabopaTopHas paboTa
«/13yyeHne CTPOEHNS KNETOK pas/InyHbIX
OpraH1M3moB»

AcCCUMUAIALMA N UCCUMUNALNA — ABe
CTOPOHbI MeTabonmnama. Tunbl 06MeHa
BeLecTB. JTabopaTopHas paboTa
«M3yyeHre KaTa/IMTUYECKON aKTUBHOCTY
(hepMeHTOB (Ha Npumepe amunasbl U
KaTanasbl)»

depMeHTaTVBHbIN XapakTep peakuui
KfeTo4Horo metabonusma. JlabopatopHas
paboTa «/3yyeHne hepMeHTaTUBHOIO
pacLUen/ieHns nepokcuia BoLopoaa B
PaCTUTENbHBIX U XXMBOTHbIX KNETKax»
Benkun-aktmBaTopbl 1 6eNKN-UHTMOUTOPBI
ABTOTPOMHbIV TN 06MEHa BELLIECTB
doTOCKHTES

XemocuHTes. JTabopaTtopHas paboTa
«CpaBHeHMe NpoLeccoB POTOCMHTE3A U
XeMOCUHTe3a»

AHaspo6HbIe OpraHn3Mbl. Bubl 6poXeHus.

NabopatopHas paboTta «CpaBHeHWe
MPOLLECCOB BPOXKEHNA U AbIXaHUA»

A3p06HbIe OpraHM3Mbl. JTansbl
3HEpreTMYecKoro obmeHa
AHeprus MembpaHHOro rpagneHTa
MPOTOHOB. CnHTEe3 AT®: paboTta

0.5

0.5

0.5



33
34
35

36

37

38

39

40

41
42
43

44

45

46

47

MPOTOHHON AT®-CrHTa3bI

Peakuny MaTpUYHOIo CMHTE3a
TpaHCKpUNUMA — MaTpuyHbIi cnHTe3 PHK
TpaHcnauns n eé stansl

KoanpoBaHve aMUHOKNCNOT. Posib
pnbocom B BruocnHTese benka
OpraHu3saLmsa reHoma y npokapuot u
ayKapumoT

MonekynspHble MexaHu3Mbl 3KCNpeccuiu
reHoB Yy 3yKapuot

BUpYCbl — BHEKNETOUHbIE POPMbI XKIU3HN 1
o6nuMraTHble NapasuTbl. MpakTUyecKas
paboTa «Co3faHne MoAeNu Bupyca»

BupycHble 3a601eBaHNA YeoBeKa,
YXVMBOTHBIX, pacTeHNI

HaHoTexHonornm B 61Monorum n MeguuyHe
YKM3HEHHBIN LMK KNeTKK
MatpuuHblin cuHTe3 AHK

Xpomocomsl. JTabopaTopHas paboTa
«l/13yyeHne XpoOMOCOM Ha roOTOBbIX
MMKponpenapaTax»

[eneHne KNeTkn — MnTo3

Twvnbl KNeTOK. KapnoknHes 1 LMTOKNHES.
NabopaTopHas paboTta «HabnoaeHne
MWTO3a B KNeTKax KOHYMKa KOpeLlKa fiyka
(Ha roToBbIX MMKpOMNpenapaTax)»

Perynaumsa >XM3HeHHOro LnKia KneTok

0.5

0.5

0.5



48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

63

64

OpraHu3M Kak efiMHoe Lenoe

TKaHuW pacTeHuiA. JlabopaTopHas paboTa
«M13yyeHne TKaHell pacTeHnin»

TKaHW XXMBOTHBIX 1 YefioBeKa.
NabopatopHas paboTa «/13yyeHune TKaHel
YXMBOTHBbIX»

OpraHbl. CrcTembl opraHoB. JlabopatopHas
paboTa «/13y4yeHne opraHoB LIBETKOBOIO
pacTeHns»

Onopa Tena opraHM3moB
[BWKeHWe opraHn3mMoB
MuTaHne opraHM3moB

MnTaHne N03BOHOYHbIX XXMBOTHbIX.
MuwieBapnTenbHaa cucTema YenoBeka

[biXaHne opraHM3mMoB

[biXxaHe N03BOHOYHbIX XXUBOTHbIX U
YesioBeKa

TpaHcnopT BELLECTB Y OPraHWU3MOB

KpoBeHOCHasa cuctema no3BOHOYHbIX
YXVBOTHbIX U YenioBeka

BblgeneHune y opraHu3mos

3awuta y opraHm3Mos

MMyHHas cucTemMa YenoBeka
Pa3fpaXnMoCTb 1 perynauus y
OpraHv3mMoB

"'ymopasibHas perynaums n 3HLOKPUHHASA
CUCTEMA XXMBOTHbIX W Ye/I0BEKA

0.5

0.5

0.5



65
66
67

68

69

70

71

72

73

74

75

®opMbl pa3MHOXXEHNSI OPraHM3MOB
MonoBoe pasMHOXEHME
Melio3

"ameToreHes. O6pa3oBaHme 1 pasBUTHE
MosIoBbIX K/ETOK. JTabopaTopHas paboTa
«3yyeHre CTPOeHWs MOOBbIX KIETOK Ha
rOTOBbIX MUKpOMNpenapaTax»

NHAnBMaYyanbHoe pasBUTHE OPraHN3MOB —
OHTOreHe3

3aKnajKa opraHoB ¥ TKaHei 13
3apOfbILLIEBLIX NIMCTKOB

POCT 1 pa3BUTHE XUBOTHbIX.
NabopatopHasa paboTa «BblisiBneHve
NPU3HaAKOB CXOACTBA 3apoAblLLel
MO3BOHOYHbIX XXUBOTHbIX»

Pa3MHOXKeHWE 1 pa3BUTIE pPacTEHNIA.
NabopaTopHasa paboTta «CTpoeHne opraHoB
Pa3MHOXEHUSA BbICLUMX PacTeHUI»

icTopusa cTaHOBNEHUS U pasBUTUA
FEHETUKN KaK HayKun

OCHOBHbI€E MOHATUA U CUMBO/IbI TEHETUKM.
abopaTopHas paboTa «[po3otmna Kak
0OBEKT FEHETUYECKMX UCCef0BaHNIN»

3aKOHOMEPHOCTW Hacnef0BaHMA
npun3HakoB. MoHOrnépuaHoe
CKpeLumBaHue. MpakTnyeckas paboTa
"A3yyeHmne pe3ynbTaToB MOHOrMOPUAHOMO
CKpeLLUmBaHua y Apo3odunbl™

0.5

0.5

0.5

0.5

0.5



76

77

78

79

80
81
82
83

84

85

86

87

88

89

LLMTON0rMyeckne 0CHOBbI MOHOTMBPUAHOMO
CKpeLLMBaHUs

AHanunsupyiolLiee ckpelymsaHme. HenosnHoe
AOMUHMPOBaHWE

AnrnépnaHoe cKpeLyBaHue.
MpakTyeckas paboTta «/13yueHue
pe3ynbTaToB AUTMOPUAHOIO CKPELLMBAHUA
Y Ap030hUSibI»

LinTonornyeckue oCHOBbI AUTMOPUAHOTO
CKpeLLMBaHUs

CuenneHHoe HacnefoBaHMe NPU3HaKoB
XpPOMOCOMHas Teopusa HacneiCTBEHHOCTU
"eHeTVKa nona

"eHOTMN Kak LiefiocTHasa cuctema
"eHEeTUYECKMIN KOHTPO/b Pa3BUTUS
PacTeHWiA, >XMBOTHbIX U Ye/l0BeKa
I3MeHYMBOCTb NPU3HAKOB. Bubl
N3MEHYMBOCTU

MopmnunkaumoHHasa N3MEHYMBOCTb
BapnaunoHHbIV psg 1 BapuaLoHHas
KpwvBasl. JlabopatopHas paboTta
«lccnepoBaHne 3aKOHOMePHOCTeM
MOAM(UKALMOHHON N3MEHYMBOCTM.
MMocTpoeHne BapyaLMOHHOIO paga 1
BapyaLMOHHON KPUBOW»

["feHOTMNNYeCcKas N3MEHUYMBOCTb.
KoM6unHaT1BHas N3MeHUYMBOCTb

MyTaLMOHHaA N3MEHUNBOCTb.

[ S SN SN

0.5

0.5

0.5



90

91

92

93

94

95

96

97

98

99

MpakTnyeckas paborta «MyTauum y
Apo3odusbl (Ha roTOBbIX
MUKpomnpenaparax)»

3aKOHOMEPHOCTM MYTaLMOHHOTO NPOLIECCa.
SnNUreHeTMKa 1 aNMreHoOMMKa

eHeTuKa yenoseka. MpakTuyeckas pabota
«CocCTaBneHne 1 aHann3 PoJoCIOBHOM»

MeTO/bl MeANLIMHCKOW FeHETUKM

3HaueHne MeaULIMHCKOI FeHEeTUKN B
NPeAoTBPALLEHN U NIEYEHNN TEHETUYECKNX
3a00/1eBaHNI YenoBeKa

OCHOBHbIe NMOHATUA CENEKLMN.
NabopatopHas paboTa «/13yyeHune copToB
KY/NbTYPHbIX pacTeHWUIA 1 NOPOA AOMALLHUX
YXMBOTHbIX»

MeToAb! CeneKUMOHHOM paboTsbl.
JNabopatopHas paboTa «3yyeHne METOAOB
CeNeKLUn pacTeHnin»

[OCTVKEHNA CceneKkummn pacTeHni u
XMBOTHbIX. [NpaKTnyeckas paborta
«[pnBMUBKa pacTeHUI»

CoxpaHeHue, U3yyeHne 1 NCNosb30BaHNe
reHeTUYECKNX PECYpPCOB

BroTexHoMornsa Kak Hayka u oTpacsb
npomn3BofcTBa. MNMpakTuyeckas paboTta
«13yyeHrie 06bLEKTOB BMOTEXHOMOMMN
OCHOBHble Hanpas/ieHNsi CUHTETUYECKON
6uonoruu

0.5

0.5

0.5

0.5



100 XPOMOCOMHas 1 reHHass NHXXeHepus
101 MeanumHCKme 6UOTEXHOOM UK

Pe3epBHbIi YpoK. [oBTOpeHNe,
0606LLeHne, cucTeMaTn3aLns 3HaHWA

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

102

102

13.5



11 KJIACC

Ne
n/n

10

11

Tema ypoka

JBoNoLUMOHHaA Teopns Y. [apsrHa
[BVxXylLLne cunibl 3B0NOLMM BULOB Mo Y.
JapsuHy

Bopb6a 3a CyLLecTBOBaHWE, ECTECTBEHHbIN
N UCKYCCTBEHHbI 0TOOP

PopmMMpoBaHME CUHTETUYECKON TeopUn
3BonoLNn

3Tanbl 3BOMOLMOHHOIO0 npoLecca:
MWKPO3BO/OLMSA Y MaKPO3BOHOLLUSA
Monynauna — snemeHTapHas efMHMLA
3BonOUMNN

3aKOH reHeTnyecKoro pasHosecus [x.
Xapaw, B. BaiiH6epra. JTabopaTopHas
paboTta «BblIsBNeHNE U3MEHUMBOCTHU Y
ocobeit ogHoro Buga»

AnemMeHTapHble PaKTOpPbI 3BOJOLMM
AeKT ocHoBaTens. APpeKT
OYTbINOYHOTO rop/bILLKa

Murpauun. 3ongaummn nonynsymi:
reorpacuyeckas, 61onormyeckas
EcTecTBeHHbIN 0TOOP — HanpasAOLLMIA
(hakTOp 3BOMOLMN

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

0.5

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl



12

13

14

15

16

17

18

19

20

21

22

Monosoii 0T60P

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pe3ynbTaT MUKPO3BOJIHOLMN.
JTabopatopHas paboTa «M3yyeHue
apoMopo30B 1 namoaganTalmin y
PacTeEHWUIA N XXUBOTHBIX»

MprMepbl NPUCNOCOGNEHNIA Y OPraHN3MOB:

Mopdoornyeckune, nU3nMonornyeckme,
BMOXMMUYeCcKUe, NoBeLeHYeCKMe.
NabopatopHas paboTa «MpucrnocobneHuns
OpraH13moB U UX OTHOCUTE/bHas
LLeN1ecoobpasHOCTb»

Bug, ero kputepum n CTpyKTypa.
JNabopatopHas paboTta «CpaBHeHMe BULOB
Mo MOP(ONOrMYECKOMY KPUTEPUIO»

CTpykTypa Buga

BungoobpasoBaHue Kak pe3ynbtaTt
MUKPO3BOOLMM

CB3b MUKPO3BONOLMMN 1 AMUAEMUONOT N

Makpoasontouus. ManeoHToNornyYeckme
METOAbI U3Y4eHUS 3BOMHOLMN
Buoreorpatunyeckme MeTobl N3yUeHNs
3BONOLMN

SMOPUONOrnYecKme N CPaBHUTENbHO-
MOP(ONOrMYecKIe METObI N3YUYEHNS
3BONOLMN

MonekynsapHo-reHeTUYecKue,
OMOXMMUYECKME N MaTeEMaTUYECKME

0.5

0.5

0.5



23

24

25

26

27

28

29

30

31

32

33

34

35

MeTO/bl M3YYEHNS 3BOIOLUN
OO6LLKMe 3aKOHOMEPHOCTY 3BOJOLMN
AfanTnsBHas pagnauuns. HepaBHOMEPHOCTb
TeMMoB 3BOOLNN

HayuHble runoTesbl MPOUCXOXAeHUA
XW3HWN Ha 3emne

[JoHayuyHble NpefCTaBNeHNS O 3apPOXKAEHNN
XN3HU

OCHOBHble 3Tarbl HeOpraHN4YecKom
3BonoLnn

"MnoTesbl 3apOXKAEHNA XN3HN

VicTopua 3emnm n MeTobl eé U3yyeHus.
JNabopatopHas paboTa «M3yyeHune un

OnmncaHve NCKOoNaembIX OCTaTKOB APEBHMX
OpraH13moB»

HauanbHble 3Tarnbl OpraHMYecKoi
3BOMIIOLMM

JBO/OLNA 3yKapnoT

OCHOBHbI€e 3Tarnbl 3B0HOLMN
pacTUTenbHOro mmpa. Mpaktnyeckas
paboTa «/13yyeHne ocobeHHOCTEN
CTPOEHUA PacTeHWI pasHbIX OTAEN0B»
OCHOBHbIle 3Tarbl 3BOHOLMM XXUBOTHOFO
mmpa

IBONOLMSA XKMBOTHbIX. MpakTnyeckas
paboTa «M3yyeHne 0CO6eHHOCTEN
CTPOEHMS NO3BOHOUHbBIX XXMBOTHbIX»

Pa3BuTue XXN3HW Ha 3em/e No 3pam n

0.5

0.5

0.5



36

37

38

39

40

41

42

43

44

45
46
47

48

49

nepuojam
MaccoBble BbIMPaHWSi — 3KOMOTUYECKIE
KPW3WChl MPOLLOTO

CoBpeMEHHbI 3KONOTMYECKNIA KpU3KC, ero
0COOGEHHOCTU

CoBpeMeHHasi CMCTEMa OpraHUYecKoro
MPOLL/Oro

OCHOBHbIe CCTEMATUYECKIME FPYMMbI
OpraH13MoB

AHTPOMNONOrNsS — HayKa 0 YenoBeke
Pa3BuUTMe NpeacTaBneHnii o
MPOUCXOXKAEHNMN YenoBeKa

MecTo yenoBeka B cUCTEME
OpraHM4eckoro mvpa. SlabopatopHas
paboTa «M3yyeHne 0Co6eHHOCTEN
CTPOEHUS CKe/neTa YeoBeKa, CBS3aHHbIX C
MPAMOX0XAEHNEM»

[BVXyLLme cunbl aHTponoreHesa
CooTHOLEeHME BMOTOTNYECKNX 1
coumabHbIX (DaKTOPOB B aHTPOMOreHese
OCHOBHble CTaAMKN aHTPOMOreHesa
ManeoreHeTnKa 1 NaneoreHOMmKa
3BoNOLUMSA COBPEMEHHOIO YesioBeKa
Uenoseyeckue pachbl. MpakTuyeckas
paboTa «/13yyeHne 3KoNorn4eckKmnx
afanTaymin YenoBeka»
MexancumnanHapHble METO/bI
aHTpononoruu

0.5

0.5



50

o1

52

53

54

55

56

57
58
59
60

61

62

3apo>kaeHne 1 pa3BUTUE 3KO/OMUK

MeToabl akonoruu. SlabopatopHas pa6oTa

«3yyeHmne MeToL0B 3KOOrMYeCKNX
nccnefoBaHnn»

3HayeHme 3K0N0rMYECKNX 3HaHW ans
YHENOBEKa

JKoNornyeckme akTopsbl

Abnotunyeckme daktopbl. CBeT Kak
3KONOrnyeckunin haktop. JlabopatopHas
paboTa «BblIsiBNeHNe NPUCNOCOBIeHNI
OpraHM3MOB K B/IMSIHWIO CBETa»

AbunoTnyeckme haktTopbl. TemnepaTypa
KaK 3K0M0rM4yecKunia haktop.
JNabopatopHas paboTa «BblisBneHue

Nprcnocob1eHnii OpraHnN3MoB K B/IMSIHUIO

TemMneparypbi»

AB61OTNYECKME (AKTOPbI. BNaXHOCTb Kak

3KO/MIOrMYecKunii hakTop. JlabopaTtopHas
paboTa «AHaTOMUYeCKne 0COBEHHOCTH
pacTeHWI U3 pasHbIX MECT 0OUTaHMS»

Cpefbl 06VTaHMA OpraHM3MoB
Buonornyeckune putmbl
YKu13HeHHble hopMbl OpraH1M3MoB
BroTnyeckme hakTopsbl

3HayeHne BMOTUYECKNX B3aUMOAECTBUI
AN151 CYLLLECTBOBaHUSA OPraHW3MOB B cpefe
o0buTaHus

JKONOrNMYecKme XxapakTepucTnkm

N

0.5

0.5

0.5

0.5



63

64

65

66

67

68

69

70

71
72

73

74
75
76

77

78

nonynauumn

OCHOBHbI€e MoKa3aTenm nonynauuu:
YMCNEHHOCTb, NNOTHOCTb, BO3pacTHas U
nonoBasi CTPYKTypa

OCHOBHbI€e MoKasaTenm nonynauuu:
POX/AaeMoCTb, NMPUPOCT, TEMN POCTa,
CMEPTHOCTb, MUTpaLym

JKonornyeckasa CTpyKTypa nonynauum
JVHamnka nonynaumm n eé perynaums

KpuBble pocTa UNCNIEHHOCTM NMONYNSLUN.
KpuBble BbIKMBAHUS

JKonornyeckasa Huwa sua.
NabopatopHas paboTa «MpucrnocobneHuns
CEMSIH pacTeHWI K pacceneHmnto»

Bua Kak cuctema nonynsiuumi

3aKOHOMEPHOCTM MOBEAEHNS U MUTpaLnii
KUBOTHbIX

Co06LLeCcTBO OpraHM3MoB — GMOLEHO3
JKocmcTeMa Kak OTKpbITast cucTema

KpyroBopoT BeLecTB 1 NOTOK 3HEPTUn B
3KOCUCTEME

OCHOBHble NOKa3aTesin 3KOCUCTEMbI
3KONornyeckme nupamupl
3meHeHns coobLLecTB — CyKLeccum

MpUPOAHbIE 9KOCUCTEMBI. SKOCUCTEMI
03ep U peK. IKOCUCTEMbI MOpEVi 11 OKEaHOB

MpuUpoaHble 3KOCUCTEMbI. DKOCUCTEMBI
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TYHAP, NECOB, CTenel, NyCTbIHb
AHTPOMOreHHbIE 3KOCUCTEMBI
Yp6oskocucTembl. MpakTnyeckas paboTta

«M3yyeHne 1 onmcaHne yp6o3KoCUCTEMbI»

3aKOHOMEpPHOCTM (POPMUPOBAHUA

OCHOBHbIX B3aMMOAENCTBUI OpraHU3MOB B

IKOCUCTEMAxX

MexaH13Mbl BO3AENCTBUSA 3arPs3HEHN
pasHbIX TUMNOB Ha Cy6OPraHN3MEHHOM,
OpraH13MeHHOM, NONYSLMOHHOM W
3KOCKCTEMHOM YPOBHSIX

Bruocgepa — obuiennaHeTapHas 060/104Ka

3emnu

YueHue B. V. BepHagckoro o buocgepe
3aKOHOMEPHOCTH CYLLIeCTBOBaHMA
6rocgepbl

KpyrosopoTb! BeLLECTB U
BMoreoXMMmMYecKme LMKIbI

30Ha/IbHOCTL Buocdepbl. OCHOBHbIE
B1oMbI CyLLn

YCTONYMBOCTbL Grochepsl
3KON0rnyeckme Kpusmcbl N X NPUYnHbI
BospelicTBre yenoBeka Ha brochepy

AHTPOMNOreHHOE BO3AENCTBIE Ha
PaCTUTENbHBIN W XXUBOTHBIA MUP

OxpaHa npupoasbl
OCHOBHble NPUHLMMbI YCTOUNYNBOTO
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pa3BMTUA YenoBeYvecTBa v NPMpPoLbl
PaLmoHabHOe NprYpoAoNnosib30BaHne U
COXpaHeHve 61010rM4YecKoro
pasHoobpasnsa 3emnu

O606L1eHNe No Teme «MMKPO3BONOLMSA U
eé pesynbTaTtbl»

O606LeHMe No TeMe «MakKpo3BOOLMA U
eé pesynbTaTtbl»

O606LeHMe No TeMe «POUCXOXAEHME U
pa3BUTKME KN3HN Ha 3emne»

O606LLeHMe No TeMe «IMponcxoxaeHme
yesloBeKa — aHTPOMOreHe3»

O606LLeHNEe NO TeEMe «IKONOrUsA — HayKa 0
B3aMMOOTHOLLIEHWSAX OpraHn3mMoB»
O606LeHMe No TeMe «OpraHn3Mbl U cpega
0bUTaHNA»

O6006LLEHNE NO TeMe «IKOMOrns BUIOB U
NonNynALNA»

O606LeHre no Teme «buocgepa —
rnobasibHas aKocucTema»

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HUHTEPHET






