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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
«06 o06pa3oBaHun B Poccuiickoit Pepepauyun», ®rOC COO, KoHuenuuu npenogaBaHuUs
y4eb6HOro npegmeta «broornsa» U OCHOBHbLIX MOMOXEHWUI (hefepanbHONM paboyeil Mporpammbl
BOCNUTaHWS.

YuebHbln npegmeT «buonorns» yrnyonéHHoro ypoBHS m3ydeHus (10-11 knaccol)
ABNAETCH OLHVMM W3 KOMMOHEHTOB MpPeAaMeTHON 06/1acT «ECTeCTBEHHO-Hay4Hble MPeaMeTbI».
CornacHo nonoxeHuam ®rocC COO npodunbHble YyyebHble nNpeaMeTbl, M3ydaeMble Ha
yrny6néHHOM YpoBHe, SBAAIOTCA CNOCO60M AnddepeHUMaLmm 0byyYeHns Ha YpOBHE CPeaHEro
ob6Lero o6pasoBaHMs U Mpu3BaHbl 06ECMeYnTb MPEEMCTBEHHOCTb MEXAY OCHOBHbLIM OOLLMM,
CpefHUM 06WMUM, cpefHUM MNPOMEeCCUOHA/IBHLIM M BbICLLUMM 06pa3oBaHMeM. B TO >ke Bpems
KaKAbIA 13 3TUX Y4eOHbIX MPeaMeTOB LO/MKEH ObITb OPUEHTUPOBAH Ha MPUOPUTETHOE peLLeHue
06pasoBate/ibHbIX, BOCNUTATE/NbHbIX W PasBMBAIOLLMX 3adad, CBA3aHHbIX C NpotopueHTaumei
obyyvaromxca U CTUMY/NMPOBaHWEM WHTEpeca K KOHKPETHOM 0651acTU Hay4yHOro 3HaHWus,
CBA3aHHOIO0 C 6uonorven, MeauLUHON, 3KOMOTUel, MCUXONOrMein, CropTOM WAN BOEHHbLIM
Lienom.

Mporpamma no yyebHomy npeameTy "buonorua™ faét npeacrasieHre 0 Lenn 1 3agadax
n3ydeHns y4yebHOro npegmeta «buonorusa» Ha yrnyo6néHHOM ypoBHe, onpeaenset 0bs3aresibHoe
(MHBapnaHTHOE) MpeAMEeTHOE COAepXKaHve, ero CTPYKTYpMpOBaHWe MO pasfjenam u Temawm,
pacripegeneHuve rno Kiaccam, peKoMeHAyeT rnocneoBaTe/lbHOCTb U3yYeHns y4ebHOro matepuana
C YYETOM MEXNpPeaMETHbIX W BHYTPUMNPEAMETHbIX CBA3EW, NOrMKM Y4ebHOro mnpouecca,
BO3PaCTHbIX 0CO6eHHOCTelN obyvatowmxcs. B nporpamMmme no 61MonorMmn peasmioBaH MPUHLMN
MPEeMCTBEHHOCTM C M3y4YeHMeM OWONIONMKM Ha YPOBHE OCHOBHOrO 06Lero 06pa3oBaHus,
Gnarogapa  4eMy MPOCMaTpMBAETCH  HAMpaB/IEHHOCTb  HAa  MOC/eAyloLlee  pasBuTUe
OVMONOrNYECKMX 3HAHWA, OPWEHTMPOBAHHbLIX Ha (HOPMUPOBAHME ECTECTBEHHO-HAY4YHOro
MVPOBO33PEHNSA, 3KOIOMMYECKOr0 MbILLNEHMS, NPeACTaBNeHNn 0 340POBOM 06pa3e XXM3HU, Ha
BOCMUTaHVEe OepeXXHOro OTHOLLEHWA K OKpyXKaroLleld npupoaHou cpege. B nporpamme no
6ronornm TaKxe MNokasaHbl BO3MOXHOCTU Y4ebHOro npegmeta «buonorus» B peanusaumn
Tpe6oaHuit ®IFOC COO K naaHWpyembiM SIMYHOCTHbLIM, MeTanpegMeTHbIM W MPeAMETHbLIM
pesynbTaTaM O0Oy4YeHMss M B (JOPMMPOBAHWM OCHOBHbIX BWAOB Y4eOHO-NO3HABATENbHON
[eATeIbHOCTU 00y4atoLMXC MO OCBOEHUIO COAepPXKaHWs OMOMorMyeckoro 06pasoBaHus Ha
YPOBHE cpeAHero obuero 06pasoBaHms.

YuebHbli npegMeT «BMonorns» Ha ypoBHe CpeAHEero o6Liero obpa3oBaHUA 3aBepLuaeT
6ronornyeckoe obpasoBaHue B LLKO/E Y OPUEHTUPOBAH Ha pacLunpeHne 1 yrnybneHne 3HaHWi
00y4aloLLIMXCA O >KMBOM MNpUPOAe, OCHOBAaxX MOMEKYNSAPHOM W KNETOYHOW Buonorum,
ambpuonornum n 6uonorMn pPasBuTUS, FEeHETUKK, CeNnekummn, BMOTEXHONOMNK, 3BOSTHOLUOHHOIO
YUYEHUNSA U 3KOJIOTUN.

3yueHne yuyebHOro npeameta «bnonorus» Ha yrny6n1eHHOM YpOBHE OPUEHTUPOBAHO Ha
MOArOTOBKY 00Yy4atoMXCcs K MNoc/efytoweMy nosiyd4eHno G1Monornyeckoro obpasoBaHus B
By3aX W OpraHumsaumsx cpefHero npoeccMoHasibHoro o6pasoBaHnsi. OCHOBY €ro CoaepXKaHus
COCTaBNAET CUCTEMA OMOMNOrMYECKMX 3HAHWIA, MOMYYEHHBbIX NPW M3Y4YeHUM 06y4YaroLLMMUCS
COOTBETCTBYIOLUMX CUCTEMATMYECKUX pa3fenoB OMOMOTMM Ha YPOBHE OCHOBHOIO O6LLEro
o6pasoBaHus, B 10-11 Kknaccax 3TK 3HaHWA NOMy4atoT pa3BuUTUeE. Tak, PacLLUMpPEHbI 1 YTrNy6eHbl
OMONOrNYecKme 3HaHWA O PacTEHUAX, XXMBOTHbIX, rpubax, 6akTepmsax, opraHu3Me 4esioBeka,
06LLMX 32KOHOMEPHOCTAX >KWU3HW, [AOMOJIHUTENIbHO BK/IHOUYEHbl OMOMOTMYecKue CBeLeHUs



MPUKIALHOTO U MOWCKOBOIO XapakTepa, KOTOPbIE MOXHO MCMO/b30BaTb KaK OPUEHTUPbI 4/15
nocnegytoulero Bolibopa npoeccun. Bo3moxkHa Takxe MHTerpaums 61Monormyecknx 3HaHuim ¢
COOTBETCTBYIOLMMMN 3HAHUAMMU, MOYYEHHLIMU 00YHatOLMMUCS NPU N3YHEHUN (DU3NKKN, XUMUK,
reorpauuv n maTematmkm.

CTpykTypa nporpammbl Mo yyebHOMYy npeaMeTy “bBuonorua™ oTpaxaeT CUCTEMHO-
YPOBHEBbLIN W 3BOMOLMOHHBIA NOAX0Abl K MU3yveHWUo 6uonornn. CornacHo UM, nsy4varotcs
CBOMCTBA 1 3aKOHOMEPHOCTU, XapaKTePHbIE [/18 XXMBbIX CUCTEM Pa3HOro YPOBHA OpraHu3aumu,
3BOMOLMN OpraHMyeckoro Mupa Ha 3emie, COXpaHeHMsi OMONOrMYecKoro pasHoobpasus
nnaHetbl. Tak, B 10 Knacce M3y4atOTC OCHOBbI MOMEKYNIPHON W KNETOYHOW 6uonoruu,
aM6pMoNornm 1 GUoNorMn pasBUTUS, FeHETUKU N Cenekumm, BUOTEXHONOMMU U CUHTETUYECKOWA
ouonoruy, akTyanu3vpyroTcsa 3HaHUA obydarowmxcs Mo 6oTaHuKe, 300/10TUK, aHaToOMuW,
(m3nonormmn yenoseka. B 11 knacce M3y4aroTCA 3BOMOLMOHHOE Y4YeHWE, OCHOBbI 3KOMOMUN Y
yueHue o buocepe.

YuebHbln npeameT «buonorms» npusBaH 06ecneYnTb OCBOEHWE 0O6Yy4atoLLMMUCA
OMONOrNYeCKUX TEOpWUA W 3aKOHOB, WAEW, MNPUHLMMNOB W MNpaBWu/, nexawmux B OCHOBE
COBPEMEHHOI EeCTECTBEHHO-HAaYyYHON KapTWHbI MWpa, 3HaHWN O CTPOEeHMWU, MHOroobpasuv u
0COOEHHOCTAX KNEeTKW, OpraHu3Ma, Monynsaumu, OMoLeH03a, 3KOCUCTEMbI, O BblAalOLLMXCA
Hay4HbIX AOCTMXKEHWAX, COBPEMEHHbIX WCCNEAOBaHUAX B OMOMOrMK, MPUKNa4HbIX acrnekTax
OMONOrNYecKMX 3HaHWA. [ns pasBUTUA U NOALEPXKAHWUA MHTepeca obyvatowmxca K 6ronorum
Hapagy CO 3HaYMTeNbHbIM 06BLEMOM TEOPETUYECKOro MaTepuania B CoLepXXaHUn nporpammebl no
6vonornm npeLycMOTPEHO 3HAKOMCTBO C WUCTOPUWE CTaHOBMIEHWUSA W PasBUTUS TOM WU UHOW
obnact 61onornK, BKIaLOM OTEYECTBEHHBLIX U 3apYOEXHbIX YUYEHbIX B peLUeHUe BaXKHeWLInX
GMONOrNYECKMX N 3KOMIOTMYECKMX NPoBeM.

Llenb n3yyeHns yuyebHOro npegmeTa «bronorns» Ha yrny61éHHOM ypoBHE — OBflafieHne
06yyYaloLWMMNCA 3HAHUAMU O CTPYKTYPHO-(PYHKLNOHAIbHOW OpraHu3auum >XMBbIX CUCTEM
pa3HOro paHra v NPUoGpeTeHNe YMEHNIA UCMO/b30BaTb 3TV 3HaHUA B (DOPMUPOBAHUM MHTepeca
K onpeaenéHHor o6nact NpoeccuoHaIbHOM AeATeNbHOCTW, CBA3AHHON C Guonoruen, nnn K
BbIGOPY Y4ebHOro 3aBefeHuns 418 NPOLO/MKEHNA OMONOrMYecKoro 06pasoBaHms.

[OCTXeHWe Lenn n3ydeHns y4ebHOro npegmeta «bmonorus» Ha yrny61éHHOM ypoBHe
06ecneyrBaeTca peLLeHreM CrieyoLmx 3a4ay:

OCBOEHMe  06ydvaloLMMMCAa  CUCTEMbl  OMONOTMYECKMX — 3HAHWA: 06  OCHOBHbIX
OMONOrNYeCKMX TeopusX, KOHUEMNUUSX, rmnotesax, 3aKOHaX, 3aKOHOMEPHOCTAX W Mpasunax,
COCTaBNAOWMX  COBPEMEHHYID  €CTECTBEHHO-HAyYHY) KapTMHY MUpa; O  CTPOEHUM,
MHOroobpasvm 1 0COBEHHOCTAX BUOMOrMYECKUX CUCTEM (K/IETKa, OpraHusm, nonynsauus, BuAa,
buoreoueHo3, 6uocthepa); O BbIAAOLWMXCA OTKPbITUAX W COBPEMEHHbLIX WUCCNef0oBaHUAX B
oronoruu;

O3HaKOM/ieHVMe  OOy4alowmMxcs € MeTofaMu  MO3HAHWA  XKMBOW  NpUpofbl:
nccnefoBaTeIbCKMMU MeTogamu 61oornyYecknx Hayk (MoMieKyNSpHOM N KNETOYHOR 6uonorum,
3aM6pMoNornm 1 6MoNOrMM PasBUTUS, FTEHETUKM N CeNneKkumn, BUOTEXHONOTNN U CUHTETUYECKOWA
o6vonornv,  NaseoHTONOrMK,  3KONOrMK);  MeTodamu  CaMOCTOATE/IbHOrO  MPOBeAeHMS
OMONOrnYecKkMx uccnefoBaHUiA B nabopatopum U B npupoge (HabnogeHue, U3MepeHue,
9KCMEePUMEHT, MOAENMPOBaHNE);

OBNnafieHVe 06yyYarLLUMMUCA YMEHUAMMW: CaMOCTOATE/IbHO HAXOA4UTb, aHa/M3MpoBaTb U
1CMO/Mb30BaTh GMOMOMMYECKYHO NH(OPMALMIO; M0/b30BaTbCA BMOMIOrMYECKOW TEPMUHONOTEN 1
CUMBOJIMKOW;  yCTaHaB/NMBaTb CBSA3b  MeXJy pasBuTMemM  Ouonormm u - couuaibHoO-
9KOHOMMWYECKUMU W 3KOJIOTMYECKMU NpobiieMaMy YenoBeyecTBa; OLEeHMBATb MOC/EeACTBUSA



CBOEM [eATeNbHOCTM MO OTHOLLEHMIO K OKpYXXalolleid MpUpOLHOI cpefe, COOGCTBEHHOMY
300POBbI0 W 3[0POBbI0  OKPYXaloLWMX Jiloded; 060CHOBbIBATL W cobntofaTb  Mepbl
NPOUNAKTUKN NH(EKUMOHHBIX 3a60/1eBaHWi, NpaBuia NoBeAeHUs B NpUpoLe 1 obecneyeHuns
6e30MacHOCTM COBCTBEHHON >KU3HEAEATENIbHOCTU B Ype3BblYaliHbIX CUTYaLMsX NPUPOAHONO W
TEXHOTEHHOr0 XapakTepa; XapakTepu3oBaTb COBPEMEHHble HayyHble OTKPbITMS B 06/1aCTy
ovonoruu;

pasBuTMe Y 06YyHatoOLMXCA MHTENIEKTYa/bHbIX U TBOPYECKMX CMOCOOGHOCTEN B npoLiecce
3HAaKOMCTBA C BbIJAOLMMUCA OTKPbITUAMU U COBPEMEHHBLIMU WCCMEA0BaHUAMN B BUonoruu,
pellaemMbIiMK et0  npobieMaMun, MeTOLONOrmeli 61oNornMyYecKoro MccnefoBaHns, NpPoBeLeHWS
9KCMEPUMEHTa/IbHbIX ~ UCCNEeOBaHUA, pelleHns  BUOMorMyeckux 3agad, MOAENMPOBaHUSA
61ONOrnyYecKnx 06bEKTOB 1 MPOLLECCOB;

BOCMUTaHME Y 00y4atoLMXCH LEeHHOCTHOrO OTHOLLEHWS K >XMBOW NPUPOLE B LE/IOM U K
OTAeNbHbIM eé o00bekTaM W ABNEeHMAM; (OPMMPOBAHME 3KONOrMYECKON, reHeTUYecKou
rPaMoOTHOCTW, 06LWel KynbTypbl MOBEAEHUS B NPUPOAE; WHTErpauuy ecTeCTBEHHO-Hay4HbIX
3HaHWA;

nprobpeTeHre 00y4aOLWMMMNCA KOMMETEHTHOCTM B PaLMOHaIbHOM NPUPOLOMNO/b30BaHU
(cobntofieHne npaBwu/ MNOBeAeHWUS B NPUPOAe, OXpaHbl BUAOB, 3KOCUCTEM, Guocdepbl),
COXpaHeHUN COOCTBEHHOIO 3[0POBbS M 3[0POBbA OKPYXaloLWMX Nogert (cobnogeHns mep
nNpouNakTKM  3aboneBaHnii,  obecneyveHre  6e30MaCHOCTU  XKM3HEAEATEeNbHOCTM B
4pe3BblYaHbIX CUTYaLMAX MPUPOLAHONO Y TEXHOrEHHOr0 XapakTepa) Ha OCHOBEe MCMO/b30BaHUS
OMONOrNYECKMX 3HAHWUI N YMEHWIA B MOBCEAHEBHOM XXW3HU;

co3fjaHne YCnoBWiA AN OCO3HAHHOrO Bbl6Opa O6yvalOWMMUCA  UHAMBUAYaANIbHON
06pa3oBaTe/lbHOM  TPaekTopuuK, CrMoCcO6CTBYHOLLEN MocneaytolwemMy npoeccroHaslbHOMY
camoonpesenieHnto, B COOTBETCTBUM C WHAMBUAYa&IbHBIMUA WHTEpecamyu M MNOTPeGHOCTAMU
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).

OT60p OpraHU3auMOoHHbLIX  (DOpM, METOAOB W  CPeAcTB  00yyeHus  Guonorum
OCYLLLECTBNAETCA C YYETOM CneuMUKN ero cofepXkaHmsi U HanpaBfeHHOCTU Ha NPOAOHKEHME
610NOrnYeckoro 06pas3oBaHNS B OpraHM3auMsx cpegHero MnpPotecCMOHaNIbHOIO W BbICLLEro
06pa3oBaHus.

Ob6s3aTeNbHbIM YCI0BMEM MPKU 0BYYeHUN BUONOrMK Ha Yrny6néHHOM YPOBHE ABSETCS
npoBefeHVe NabopaToOpHbIX W NPaKTUYeCKUX paboT. Takke yyacTve ob6yvarowmxcd B
BbIMOMIHEHUM  MPOEKTHbIX U Yy4eBHO-MCCNeaoBaTeNlbCKMX  paboT, TemMaTMKa KOTOpbIX
OnpeaensieTcs y4yuTeneM Ha OCHOBE WMEIOLIMXCA MaTepuasibHO-TEXHUYECKUX PEeCcYpCoB U
MECTHbIX NMPUPOAHBIX YCTOBUMN.



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 passuTus Grmonoruu.
Buonornyeckne Haykm u u3ydaemble UMM NpPo6sembl. PyHAAMEHTa/IbHbIE, MPUKIALHbIE W
MOVCKOBbIE HAYYHble UCCNeA0BaHUA B GUONOTUN.

3HaueHne 6uonorMn B (HOPMMPOBAHUM COBPEMEHHON ECTECTBEHHO-HAYyYHOW KapTWHbI
mupa. [lpodeccmmn, cBsA3aHHble C 6uoNOrveid. 3HayveHWe OUMOMOTUM B MPaKTMYECKOM
[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. BepHagckuin, W. M. Masnos, . . MeuHukos, H. . Basunos, H. B.
TumodeeB-PecoBckuit, K. YoTcoH, @. Kpuk, A. K. benses.

Tabnumupbl 1 cxeMbl: «CBA3b OMONOMMN C APYIrMMU HayKammn», «CucTema 61onornyeckmnx
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

YKuBble cUCTeMbI KakK NpeaMeT usyyeHunsi 6nonornn. CBOMNCTBA XMBbIX CUCTEM: €AMHCTBO
XMMWUYECKOr0 COCTaBa, [UCKPETHOCTb W  LENOCTHOCTb, CNOXHOCTb W YMNOPALOYEHHOCTb
CTPYKTYpbl,  OTKPbITOCTb, CaMOOpraHu3auus, CamMOBOCMNPOU3BEAEHWe,  Pa3fpaXXMMOCTb,
MN3MEHYMBOCTb, POCT U pasBUTME.

YpOBHM OpraHu3auum  XKMBbIX CUCTEM: MONEKYNAPHbIA, KNETOYHbIA, TKaHEBBIN,
OpraH13MeHHbI, nonynsUMOHHO-BUA0BOM, 9KOCUCTEMHDbIA (6roreoLeHOTUYECKNIA),
GuocepHblin. Mpoueccsl, NPONCXOoAsALLMEe B XUBbIX cucTemax. OCHOBHbIE MPU3HAKWN XMBOTO.
YKn3Hb Kak (hopma CyLLecTBOBaHMS mMaTepun. Hayku, nsyyaroyme XnBble CUCTEMbI HA Pa3HbIX
YPOBHSIX OpraHunsaumn.

3yyeHune XuBbIX cuctem. MeTodbl 6MOMOrMYecKor Hayku. HabnrogeHve, n3MepeHue,
9KCMEPUMEHT, CcuUcTemaTusaumsi, MeTaaHasm3. [lOHATME O 3aBMCMMOM W He3aBMCUMOIA
nepeMeHHOW. [MnaHMpoBaHWe 3KcrepuMeHTa. [locTaHOBKa W nposepka runotes. Hynesas
runotesa. MoHATMe BbIOOPKN 1 eé AOCTOBEPHOCTb. Pa3bpoc B 61OMOrMyecknx faHHbIX. OueHka
[OCTOBEPHOCTM MOMYYEHHbIX Pe3ynbTaToB. MpUUMHBI UCKaXXEHWS Pe3ynbTaToB dKCMEepUMeHTa.
MoHATNE CTaTUCTMYECKOr O TecTa.

JleMoHCTpan U

Tabnuubl 1 cxeMmbl: «OCHOBHblE MPU3HAKN >KU3HW», «BUOMOrMYecKne CUCTEMbI»,
«CBOWCTBa XXMBOW MaTepun», «YPOBHU OpraHu3auuu XXnsor npupoasl», «CTPOeHMe XXUBOTHOM
KNeTkm»,  «TKaHW  XKMBOTHbIX»,  «CUCTEMbl  OpraHOB  YeNOBEYECKOTO  OpraHu3Ma,
«BburoreoueHo3», «buoctepa», «<MeToabl 3yUYeHUSs XXUBOW NPUPOIbI».

O6opyaoBaHue: nabopaTopHoOe 060pyA0BaHME ANS NPOBeAEHNS HAaBMOAEHWIA, N3MEPEHWA,
9KCMEPVIMEHTOB.

IpakTuyeckass pagora «/ICNONb30BaHME PA3/IMYHLIX METOAOB NPU U3YHEHUWN XKUBbIX
CUCTEM.

Tema 3. buoJsiorusi KJieTku



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

MeToabl MONEKYNAPHOM W KMETOYHOM BMONMOrMK: MUKPOCKOMMUA, XpomaTorpadus,
aNleKTpoopes, MeTO[  MeuYeHblX aroMoB, Au((epeHUMasbHOe  LeHTpUgyrmposaHme,
KYNbTUBUPOBaHUE KNETOK. M3yuenue ¢huxcuposanuvix kiemok. DNEKTPOHHAA MUKPOCKOMUA.
Konghoxanvnas muxkpockonus. Bumanvroe (npusicusnennoe) usyuerue Kiemox.

JdemMoHcTpauMu

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

Tabnuubl 1 cxembl: «CBETOBO MWUKPOCKOM», «3INEKTPOHHbIA MUKPOCKON», «McTopus
pasBUTUA METOL0B MUKPOCKOMUM».

Ob6opynoBaHMe: CBETOBOW MWMKPOCKOM, MUKpOMpenapartbl PacTUTENbHbIX, KUBOTHbLIX Y
GaKTepuanbHbIX K/IETOK.

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

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XUMUYECKNIA COCTaB KNeTKU. Makpo-, MAKPO- 1 YNIbTPaMUKPO3/ieMeHTbI. Boga 1 eé ponb
KaK pacTBOpUTeNd, peareHTa, ydyacTue B CTPYKTYPUPOBaHUW KNEeTKW, TEMNMOPErynauun.
MwuHepa/ibHble BELLEeCTBa KIETKU, X BMONOrMyecKkas posb. Posb KAaTUOHOB 1 @aHMOHOB B K/ETKE.

OpraHunyeckve BellecTBa KIeTKn. buonornyeckne nonvmMepsl. benku. AMUHOKUCIOTHBIA
cocTtaB 6enkoB. CTpyKTypbl 6efikoBOi MONeKysnbl. [epBuyHas CTpykTypa 6enka, nentugHas
cBA3b. BTOpUYHasA, TpeTuyHas, YeTBEpPTMYHAA CTPYKTYpbl. [eHaTypaumsi. CBoicTBa 6GE/KOB.
Knaccnukaumsa 6enkoB. bronornyeckme gyHKLMN 6enkoB. IIpuonet.

Yrnesogpl. MoHocaxapuibl, Aucaxapvibl, onurocaxapuipl U nonucaxapugbl. O6wuii
nnaH CTPOeHUS U  (PU3MKO-XMMUYECKMe CBOWCTBA YrNeBOAOB. buonornyeckne QyHKUUN
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 kucnotbl. AHK n PHK. CTpoeHne HyKNeMHOBbLIX KUCNOT. HykneoTuibl.
MpuHUMN KomnnemeHTapHocTK. MpaBuno Yapragga. Ctpyktypa AHK — gBoiHas crnvpanb.
MecToHaxoxaeHue n buonorunyeckne yHkumm AHK. Buabl PHK. ®yHkumm PHK B KneTke.

CtpoeHune monekynbl AT®. Makpoapruyeckue ceasu B monekyne AT®. buonorunyeckume
(yHKUMM  AT®. BOCCTaHOBNEHHbIE MEPEHOCYMKU, WX (YHKUMM B KNeTKe. /[lpyeue
HyKIeo3uompugocgamul (HTD). CekBeHupoBaHvne  AHK.  Memoow:  ecemomuxu,
mpaHCKpunmomuKku, nponeomMmuKu.

CTpyKTypHaa 6uonorus: uoxmmmyeckme n Guodusnyecknme mccnefoBaHMs cocrasa U
NPOCTPAHCTBEHHOW CTPYKTYpbl GUOMONEKYN. Mooderuposanue cmpykmypol u  ynKyuil
Ouomonexyn u ux Komniekcos. Komnvromepruiti Ou3aiin U OpeanuyecKuti CuHme3s OUOMONEKY U
ux Henpupodelx AHA02086.

JleMoOHCTpaL UK

MopTpeTbl: J1. MonuHr, XK. YoTcoH, ®. Kpuk, M. YnnkuHc, P. ®paHknnH, . CaHrep, C.
Mpy3uHep.

Ovarpammbl:  «PacnipefefieH/e  XUMUYECKMX 3/1IEMEHTOB B HEXWBON  NpUpoLe»,
«PacnpefeneHve XMMUYECKMX 3/IEMEHTOB B XXNBOW NPUPOAE».



Tabnmupbl 1 cxembl: «lMeprofnyeckas Tabnmua XMMUYECKUX 3/1eMEHTOB», «CTpoeHue
MOJSIEKY/Nbl  BOAbI», «BellecTBa B COCTaBe OpraHu3MoB», «CTpOeHWe MONeKy/bl 6enka,
«CTpyKTYpbl 6e/IKOBON MOJEKY/bl», «CTpoeHue MOJeKy/ YrneBofoB», «CTPOeHUe MONeKyn
NNNUA0B», «HYKNenHoBble KUCNOTbI», «CTpoeHne Monekynbl AT®».

Ob6opynoBaHve: XMMrUyeckas nocyga v obopynosaHue.

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

JlabopaTopnas pa6ora «/iccnegoBaHve HyKNeNMHOBBLIX KUCMOT, BbIAENEHHbIX U3 KNeTOK
Pa3/IMYHbIX OpPraHU3MOB».

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

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

CTpoeHMe nNpoOKapuoTUYeCKon KNeTKW. KreTouyHas CTeHKa OakTepuin u  apXei.
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 MnasmMaTmMyeckom MmembpaHbl. TpaHCMoOpPT BELECTB  Yepes
nnasMaTMyecKyto MembpaHy: nacCcuMBHbIA (Anddy3mns, obneryéHHas anddysns), akTUBHbIN
(NepBUYHbIA N BTOPUYHBIA aKTWMBHbLIA TpaHCMopT). MonynpoHuLaeMocTb MembpaHbl. PaboTa
HaTPUIA-KanneBoro Hacoca. SHAOLMTO3: MUHOLMTO3, (haroumTo3. IK30UMTo3. KeTouHas CTeHka.
CTpyKTYypa 1 (hYHKLMMN KNETOYHOW CTEHKM PacTeHWIA, rpubos.

LinTonnasma. LuTtosonb. LinTockenet. [BwxeHwe uumTonnasmbl. OpraHouibl KIETKW.
OfHoMembpaHHble OpraHouMibl KNeTku: aHgonnasmaruyeckas cetb (AMC), annapat Fonbmku,
NN30COMbI, UX CTPOEHMe U (DyHKUMKW. B3ammocBsib OAHOMEMOPaHHbLIX OPraHOMAOB KNETKU.
CTpoeHuMe rpaHynapHOro peTukynyma. Mexanusm Hanpasnenus oeaxkos 6 IIIC. CUHTe3
pacTBOpPUMbIX  6eikoB.  CMHTE3  KNeTOYHbIX  MembpaH. [nagkuid  (arpaHynsipHblil)
aHAOoNMa3MaTUYeCKnin peTukynym. CekpeTopHas (hyHKUmMs annapata [onbmkn. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onvodcu. TPAHCNOPT BELLECTB
B KNeTKe. Bakyonu pacTuTe/bHbIX KNeTOK. KNeTouHbli coK. Typrop.

[MonyaBTOHOMHblE OpraHouabl KAeTKU: MUTOXOHAPUW, nnactugbl. Ilpoucxosicoenue
mumoxonopuut u niacmuod. Cumoduocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CTpOEHUE U
(GYHKUMN  MUTOXOHAPWIA W nnacTug. [lepBUYHbIE, BTOPWUYHbLIE W CAOXHbIE NAACTMAbI
(POTOCMHTE3MPYIOWMX  3YKApUOT.  XN0ponnaacTbl, XPOMOMAACTbI, NEMKONNacTbl  BbICLUMX
pacTeHWA.

Hemem6paHHble opraHouabl KneTku CTpoeHre U (OYHKLUN HEMEMOPaHHbLIX OpraHoMAoB
KNeTkn. Pubocombl.  Ilpomesxcymounvie  puramenmor.  MUKPOPUNAMEHTbI.  Axmunogwvle
MquOgbquaMeHn’Zbl. MbllleYHbIE KNEeTKN. Axmunogble KOMHOHEHMbl HeMbIUEYHbIX KIEmOK.
MuKpoTpy6oUukn. KneTouHblid UeHTP. CTpOeHWe W [BWKEHWE XXTYTUKOB W PEeCHUYEK.
MUKpOTPYOOUKM unTONNasMbl. LIeHTpUonb. benku, accoyuuposarnmvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

Appo. Obonoyka fapa, XpoMaTvH, Kapuonnasma, SAPbILLKA, UX CTPOeHVE U (DYHKLMK.
AnepHbIi 6eNKOBbIA MaTpUKC. pOCTPaHCTBEHHOE PaCcMO/OXEHNE XPOMOCOM B MHTepP(asHOM
aape. dyxpomamun u eemepoxpomamur. BeNKN XpomaTuHa — TUCTOHbI. /Junamuxa s0epHOl
obonouku 8 mumo3se. foepuwviii mpancnopm.

KnetouHble  BKMOYeHUsA.  CpaBHUTENbHAs  XapaKTepPUCTMKA  KNeTOK  3yKapuoT
(pacTuUTENbHOW, XXUBOTHOWA, rPUBHONR).

JeMoHCTpauMu



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

Tabnuubl 1M cxembl: «CTPOEHME 3YKapUOTUYECKOW KNeTKu», «CTpOeHWe >XMBOTHOM
KNeTKu», «CTpoeHne pacTUTeNbHON KNeTKn», «CTPOeHNe MUTOXOHAPUUY», «Aapo», «CTpoeHue
MPOKAPUOTUYECKON KNETKM».

O6opyfoBaHMe: CBETOBOM MUKPOCKOMN, MUKponpenapaTbl PacTUTENbHbIX, MXMBOTHbIX
K/IETOK, MMKponpenapartbl 6akTepuasibHbIX KNeToK.

Jladoparopnasi padora «l/13yyeHne CTPOEHNA KNETOK pPasIMYHbLIX OpraHN3MOB».

IpakTuyeckas padora «/13yyeHne CBONCTB KNETOUHOM MeMOPaHbI».

Jlaboparopuas padora «l/IccnefoBaHue niasmMonmsa U Lennasmosnvsa B pacTuTeNbHbIX
KeTKax».

IpakTnyeckas padora «/13yyeHne AB/KEHNSA LMTONMA3Mbl B PACTUTENIbHBIX K/IETKAX».

Tema 6. O0MeH BelleCTB U IPpeBpalleHHe JHEPIHMH B KJIeTKe

AccMUIAUMA U OUCCUMUIIALNA — [BE CTOPOHbI MeTabonnsma. Tunbl 06MeHa BELLECTB:
aBTOTPO(DHLIA M TeTepOTPOHbIA.  YuyacTMe Kuciopoga 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. OTavuna (PepmMeHTOB OT HeopraHM4ecKmx
Katanm3atopoB.  benku-aktveatopbl U GENKU-UHTMOMTOPBLI.  3aBUCMMOCTb  CKOPOCTY
(hepMeHTaTVBHbIX peakLMin 0T pas/IMyHbIX PaKTOpPOB.

MepBMYHbIA CMHTE3 OpraHMYecKUx BeLeCTB B K/eTKe. POTOCUHTE3. Anokcucenuwill u
OKCU2EHHbLI qbomocuHmes’ y 6a7<mepm7. Ceemoco6upai0w;ue nuemernmvlt U nucMermasl
peakyuonno2o yeumpa. PONb X/I0pPONIAcToB B npouecce POTocuHTe3a. CBETOBasA M TeMHOBas
(asbl. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TPOLAYKTUBHOCTb (POTOCMHTE3A.
BnunsHue pasnnyHbIX (hakTOpPoB Ha CKOPOCTb (POTOCUHTE3A. 3HAYEHNe (DOTOCUHTE3A.

XemocuHTe3.  Pa3Hoo6pasve  OpraHM3mMOB-XEMOCUHTETMKOB:  HUTPUUUMPYIOLLME
bakTepuu, xenes3obaktepun, cepobakTepum, BOLOPOAHbIE BakTepumn. 3Ha4YeHNe XeMOCUHTE3a.

AHa3pobHble opraHnsmbl. Bugbl 6poxkeHuns. MpofgyKTebl 6pOXKeHUsS U UX UCMO/Mb30BaHKe
4e/IoBeKOM. AHa3p0OHble MMKPOOPraHM3Mbl Kak O00beKTbl OGUOTEXHONOrMWM W BO30YAUTENN
6one3Hel.

A3po6Hble opraHM3Mbl. JTanbl 3HepPreTMyeckoro obmeHa. OArOTOBUTE/bHLIA 3Tan.
["MKonn3 — 6eCKNCNIOPOHOE pacLLensieHne rKo3bl.

Bronornyeckoe OKWUCNEHNEe, UM KNETOYHOE [blXaHue. Posib MUTOXOHAPUIA B MpoLeccax
OMONOrNYecKoro OoKMcneHus. Linknmyeckue peakuun. OKUCAUTENIbHOE (POCHOPUIMPOBAHME.
Ouepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomounnon ATD-
cunmaszel.  [lpeumyllectsa aspobHoro nytm obmeHa BewecTB nepes  aHaspOOHbIM.
A heKTUBHOCTb IHEPreTUHYeCKOro 06meHa.

JleMoHCTpan U

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

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

O60opyfoBaHMe: CBETOBON MUKPOCKOIM, 060pyLoBaHMe s NPUroTOBNEHUS MNOCTOAHHbLIX 1
BPEMEHHbIX MUKPOMNPEenapaTos.

JlaGoparopuasi pa6ora «/3yyeHMe KaTa/IMTUYECKON aKTUBHOCTM (epMeHTOB (Ha
nprmMepe amMmunasbl Uv Katanasbl)».



Jlaboparopunasi padora «/I3yyeHne (hepMeHTATMBHOIO pacLUernsieHns nepokcmaa
BOAOPOAA B PACTUTENbHbIX 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 MaTpMYHOro cuHTesa. MpuHUMN KOMMIEMEHTAPHOCTM B peakuusaxX MaTpyuyHoro
CuHTe3a. Peanmsauma HacnefCTBEHHOM WHMOpPMauMKn. [eHEeTUYECKWUIn Ko, €ero CBOMCTBA.
TpaHcKpunuua — mMaTpuuHblidi cnHTes PHK. MpUHLMNBLI TPaHCKPUMLMK: KOMMIEMEHTapHOCTb,
aHTUnapanneNnbHOCTb, aCUMMETPUYHOCTb. Cospesanue mampuunsvix PHK 6 sykapuomuueckou
kremxke. Hexooupyrowue PHK.

TpaHcnaumsa n eé atanbl. Y4yacTne TpaHcnopTHbIX PHK B 6uocuHTe3e 6enka. Ycnosus
6rocuHTes3a 6enka. KognpoBaHne aMMHOKUCNOT. Posib prbocom B GMOCHHTE3E GenKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenos. OpraHn3aLnsa reHoMa y npokapuoT U
3yKapuoT. Perynaums akTMBHOCTU FeHOB Y MpokapuoT. 'mnoTesa onepoHa (P. >XKakob, X.
MaHO0). Monekynsapuvie mexanusmvl Kcnpeccuu 2enos y aykapuom. Pons xpomamuna 6
pezynsyuu pabomwl 2ernos. Perynaunsa 00MeHHbIX NPoLeccoB B K/eTKe. KNeTouHbI 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 MPO6IeMbI.

Buounpopmamuka: unmezpayus u ananuz 6orvuux maccusos («bigdatay) cmpyxmypnoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 0ocmasKu 1eKapcms.

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 IMKJ KJIETKH

KneTtouHblil uMKn, ero nepuofbl n perynaumsa. WHTepgasza n mutos. OCob6eHHOCTU
MPOLEeccoB, NPOTEKAKLWMX B MHTepdase. MofroToBKa KNeTKU K AeneHuto. MpecuHTETUYEeCKNI
(NOCTMUTOTUYECKNIN), CUHTETUYECKUIA WM MOCTCUHTETUYECKWIA (MPEMUTOTUYECKMIA) MNepuojbl
NHTepgasbl.

MaTpuuHblini  cuHTe3 [OHK -  pennukaums.  MpuHuunsl  pennvkaumm — AHK:
KOMM/IEMEHTAPHOCTb,  MONYKOHCEPBATMBHbIA  CUHTE3,  aHTUMNapalieflbHOCTb.  MexaHu3m
pennvkaumn  OHK. Xpomocombl. CTpoeHMe XpomocoM. Tenomepbl M Tenomepasa.
XPOMOCOMHbIN Habop KNETKN — KapuoTun. OunnouaHbliid U raniongHbii 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.

Perynsums MWTOTUYECKOTrO UMKNa KMeTku. lporpammupyemas KinetouyHas 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 KNeTKU», «MUTO3», «CTPOEHME 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/IETKAX KOHUMKA KOpeluka nyka (Ha
rOTOBbIX MUKpOMpenaparax)».

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

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

OCO6EHHOCTM CTPOEHMUA U XXMU3HELEeATENbHOCTU OAHOK/MNETOYHbIX OpPraHn3mMoB. 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.

TKaHuW pacTeHW. Twnbl pacTUTENbHbIX TKaHel: 06pa3oBaTe/ibHas, MOKPOBHas,
MPOBOAALLASA, OCHOBHasA, MexaHuuyeckas. OCOOGEHHOCTU CTPOEHUS, (YHKLMIA U PacrofioXKeHUs
TKaHein B opraHax pacTeHWiA.

TKaHW  XKMBOTHbIX W  4enoBeKa. TwWnbl  >KMBOTHbIX  TKaHeW:  anuTeNnanbHas,
COeIMHUTENIbHASA, MbllleyHas, HepBHas. OCOBEHHOCTM CTPOEHUs, PYHKUWUIA M PacronoXeHus
TKaHel B OpraHax »XMBOTHbIX 1 Ye/I0BEKa.

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

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

[BWKeHne opraHn3mMoB. [IB/KeHWe OAHOK/IETOYHbIX OpraHM3mMoB: amMébounHOe,
XTYTUKOBOE, PECHUYHOe. [BVKEHWE MHOrOK/IETOUYHbIX PacTeHWin: TPOMMU3Mbl U HACTUW.
[B/)KeHMe MHOMOKNETOUHBIX XXMBOTHbIX M Ye/IOBEKA: MbllLeYHas cuctema. Pediekc. CKeneTHble
MbILLLbI M UX paboTa.

MuTaHWe opraHn3moB. OrnoLieHne BOAbI, Yr/IEKMUC/IONo rasa U MUHepasibHbIX BELLECTB
pacTeHVAMU. TnUTaHWe >KMBOTHbLIX. BHYTPMMNONOCTHOE W BHYTPUK/IETOUYHOE MNULLEBAPEHME.
MnuTaHMe MO3BOHOYHbLIX XMBOTHbIX. OTAeNbl NULLEBAPUTENILHOrO TpakTa. MuleBapuTe/ibHbIe
Xenesbl. MNuLLeBapuTeIbHAsA CUCTEMA Ye/I0BEKaA.

[bixaHve opraHn3moB. [pbixaHne pacTeHuin. ObixaHne XnBoTHbIX. Ouddy3uns rasos yepes
MOBEPXHOCTb KNeTKU. KoxHoe AbixaHue. [bixaTenbHas noBepxHOCTb. YKabepHoe v néroyHoe
AblXaHue. [bIXxaHWe [MO03BOHOUHbIX >KMBOTHLIX W YesioBeKa. IBOJIOLMOHHOE YC/IOXKHEHMe
CTPOEHUSA NETKMX MO3BOHOYHbLIX >XMBOTHbIX. [lbiXaTeflbHas cucTeMa 4denoBeka. MexaHu3Mm
BEHTUNIAUMM NETKMX Y NTUL, N MIEKONUTAOWMX. Perynaums abixaHus. ApixaTenbHble 00bEMbI.

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



KpOBOOOpALLEHNS.  DBOJIOLMOHHBbIE  YC/IOXKHEHUS  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 BblgeneHns. CBs3b NOMOCTU Tena ¢ KPOBEHOCHO
W BbIAENUTENbHOW cUCTeMaMu. BblgeneHne y MO3BOHOYHbLIX XMBOTHbIX W 4enoBeka. Mouyku.
CTpoeHue 1 PyHKLMOHMPOBaHMe HedppoHa. Obpa3oBaHMe MOYM Y YeloBeKa.

3awmTa y opraHusmoB. 3aliuTa y OAHOKNETOYHbIX OpraHu3MoB. Crnopbl 6GakTepuin u
UMCTbI NpOCTeALWMX. 3almTa y MHOFOK/IETOYHbIX pacTeHuid. KyTtukyna. CpefcTBa NacCUBHOM 1
XUMUYECKO 3amThbl. PUTOHUMABI.

3awnTa y MHOTOK/IETOUHBIX XWUBOTHbIX. [TOKPOBbLI 1 UX NMPOM3BOAHbBIE. 3aLluTa opraHm3mMa
oT 60ne3Heir. VIMMyHHas cuctema uyenoBeka. KneTOYHbIA W ryMOpasibHbIA  UMMYHUTET.
BpoXXAEHHbIA 1 NPUOBPETEHHBIN  CNeUMUIECKUA  UMMYHUTET. Teopusi  K/IOHaIbHO-
cenekTueHoro nmmyHuteta (M. Spnanx, ®. M. bepHet, C. ToHerasa). BocnasmTenbHble OTBETbI
OpraH13moB. Po/b BPOXAEHHOrO UMMYHUTETA B Pa3BUTUM CUCTEMHBIX 3a60/1€BaHWA.

Pas3gpaxumocTb U perynauma 'y opraHu3MoB. Pa3fpaXMMocTb Y OAHOKIETOYHbIX
OpraHun3moB. Takcucbl. Pa3gpaXXMMOCTb WU Perynaums y pacteHuid. POCTOBble BellecTBa U KX
3HayeHwme.

HepBHasa cuctema n pedieKTopHas perynaums y >XUBOTHbIX. HepBHas cuctema n eé
OTAeNbl. JBOMOUMOHHOE YCNOXHEHWE CTPOEHWS HEPBHOW CUCTEMbI Y >KMBOTHbIX. OTAesbI
rO/IOBHOrO MO3ra MO3BOHOYHbIX XWMBOTHbIX. Pediiekc n pediektopHas gyra. besycnoBHble 1
YCNOBHbIE pedieKchbl.

"'ymopanbHas perynaums n 3HOOKPUHHAA CUCTeMa XXMBOTHbLIX M 4enoBeka. >Kenesbl
9HJOKPUHHOW CUCTEMbl M WX TOPMOHbI. [leicCTBME TFOpPMOHOB. B3aMmocBsi3b HEPBHOW WU
3HJOKPUHHOM cucTeM. mnoTanamo-runousapHas cuctema.

JleMoOHCTpaLun

MopTpeT: W. I1. INaBnos.

Tabnmubl 1 cxembl: «OLHOKNETOYHbIE BOLOPOC/N», «MHOrOK/IETOUYHbIE BOJOPOC/IN»,
«bakTepumn», «lpocTeriwme», «OpraHbl LUBETKOBbIX pacTeHWi», «CUCTEMbl OpraHoB
MO3BOHOYHbIX XXMBOTHbIX», «BHYTpPEHHee CTpPOeHMe HACEeKOMbIX», «TKaHW pPacTeHUin»,
«KopHeBble CUCTEMbI», «CTpoeHue cTebnsi», «CTPOeHMe /INCTOBOM MNNACTUHKMU», «TKaHu
XWUBOTHbIX», «CKefeT 4Yenoseka», «llulieBapuTenibHas cucTema», «KpoBEHOCHasd CuCTema»,
«[bixaTenbHaa cuctema», «HepBHaa cuctema», «Koxa», «MbllleyHaa cucTema»,
«BblgenntensHas cuctema», «OHLOKPUHHAA cucteMa», «CTPOeHME MbILbl», «AMMYHUTET»,
«KW1LIEYHONONOCTHbIE», «Cxema MUTaHWs pacTeHuin», «KpPOBEHOCHbIE CUCTEMbI MO3BOHOUYHbIX
XUBOTHbIX», «CTpoeHne rngpbl», «CTpoeHne nnaHapumn», «BHYTpeHHee CTpoeHWe [0XAEBOro
yepBs», «HepBHas cucTemMa pbl6», «HepBHas cuCTeMa NArywKnW», «HepBHas cuctema
npecMblKarolWmxcs», «HepBHasa cuctema nNTUL», «HepBHas CUCTEMA MIEKOMUTAIOLLMX»,
«HepBHas cuctema YenoBekay, «Pedekcs.

Ob6opynoBaHMe: CBETOBOM MMKPOCKOM, MUKponpenapaTbl O4HOKIETOUYHBIX OPraHu3mosB,
MUKponpenapartbl TKaHeil, PakoBUHbI MOJIIFOCKOB, KOMMEKLMM HACEKOMbIX, UMTOKOXMX, XXNBbIE
9K3eMNIAPbl KOMHATHbLIX pacTeHWUiA, repbapumn pacTeHWin pasHbIX OTAE/0B, BNaXHble npenaparbl
YXVBOTHbIX, CKeNeTbl MO3BOHOUHbIX, KOMIMIEKLMN BECMO3BOHOUHBIX XMBOTHbIX, CKENET Ye/0BeKa,
obopygoBaHue [An9  AEMOHCTPAUMM  MOYBEHHOrO W BO3LYLUHOTO MNWUTAHWUA  PaCcTeHWN,
pacLlensieHns Kpaxmaia U 06efkoB nNoj  AeNCTBMEM  (bepMeHTOB, 000pyaoBaHue A1



[AEMOHCTPaLMM OMbITOB MO M3MEPEHUIO YXXM3HEHHOW EMKOCTU NErKUX, MeXaHn3Ma AbiXaTe/lbHbIX
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 U pa3BUTHE OPraHU3MOB

®opMbl Pa3MHOXKEHUS OpraH13MoB: 6ecrnosioe (BKNoYas BeretaTMBHOE) 1 Nonosoe. Buabl
6ecnosioro pasMHOXeHMs: MOYKOBaHWe, CropynAumMs, (parMeHTaLms, KNOHNPOBaHMe.

MonoBoe pasMHOXeHWe. [lonoBble KNeTku, wuam rametbl. Melio3. CTagum Meiiosa.
MoBeseHVe XpoMOCOM B Melio3e. KpoccuHrosep. bronornyeckuii cMbicn mMeiio3a 1M MnonoBoro
npotecca. Melio3 1 ero MecTo B XWU3HEHHOM LiMK/Ie OpraH/13MOoB.

MpeasapopbilleBoe  pa3BUTME. [amMeToreHe3 'y  XXMBOTHbIX. [10M10Bble  >Kenesbl.
Obpa3oBaHne 1 pa3BuTME MOMOBbLIX KETOK. CrnepmartoreHe3 U ooreHes. CTpOeHWe No/oBbIX
K/NETOK.

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

NHavBuayanbHOe pa3BuTe OpraHu3mMoB (OHTOreHes). SMOPMONOrusa — Hayka 0 pasBuTUx
OpraHun3MoB. Mopgoeenes — o0na u3 enasuvix npobaem s3mopuonoeuu. Konyenyus mopgpoeenos
u modenu mopghoeenesa. CTafiunm aMOPNOreHesa XMNBOTHLIX (Ha NpUMepe faryLwkun). pobneHue.
Tunbl ApobneHus. Jemepmunuposannoe u Hedepmunuposannoe opodaenue. bBracmyna, munoi
onracmyn. OCOBGEHHOCTM ApPO6/IEHNA MIeKONUTAOWMX. 3apobllleBble NMNCTKN (racTpynsaums).
3aknafka OpraHoB W TKaHelW W3 3apofbllUeBblX JIMCTKOB. B3avMHOe BMSHWE YacTeld
pa3BMBalOLLErocsd 3apofblia (3MOpUOHabHAs WHAYKUMA). 3aknafka nnaHa CTPOeHus
XXMBOTHOTO Kak pe3ynbTaT  MepapXMYecKux B3aMMOLENCTBMIA TreHOB. BrnvaHue Ha
3MOPMOHa/IbHOE Pa3BUTKE Pa3/IMYHbIX (PAKTOPOB OKPYXKAKOLLEN Cpeapbl.

PocT ¥ pa3BuTME XXMBOTHbIX. [OCTAIMOPUOHa/IbHLIN nNepuof. [MMpsamoe ©  Henpsmoe
passuTve. Pa3BuTMe C MeTamop(o30oM Yy O6ECMO3BOHOYHbLIX W MO3BOHOYHbIX >KMBOTHBIX.
Buonornyeckoe 3HayeHMe NPAMOro M HENPAMOro PasBUTUSA, UX PACNpPOCTPaHEHUE B NPUPOLE.
Tunbl pocTa >KMBOTHLIX. PaKTOpPbl PErynauum pocta XMBOTHLIX U 4enoseka. Craauu
MOCTIMOPMOHAILHOTO Pa3BUTUSA Y XKMBOTHLIX W 4efioBeka. lMepuofbl OHTOreHesa 4esioBeka.
CrapeHue 1 cmepTb Kak 61M0N0rnyeckme npoLecchbl.

Pa3smMHOXeHVe U pa3BuTWe pacTeHwnil. ameTomT M crnopouT. Meiio3 B >KM3HEHHOM
UMKNe pacTeHuin. O6pa3oBaHWe CMop B npouecce Meio3a. [amMeToreHes y pacTeHWid.
OnnofoTBOPeHNe W pa3BUTUE PaCTUTENbHbIX OpraHW3MoB. [1BOVHOe OMNIOAOTBOPEHUE Y
LIBETKOBbIX pacTeHuin. O6pa3oBaHie 1 pa3BUTUE CEMEHMN.

MexaHu3Mbl Perynsuum OHToreHesa y pacTeHui 1 XXMBOTHBIX.

JleMoHCTpan U

Moptpetol: C. . HaBawwuH, X. LLInemaH.

Tabnuubl N cxembl: «BeretaTvBHOE pPasMHOXeHME», «TUMbl 6ecrnosioro PasmMHOXEHUS»,
«Pa3MHOXeHMe XnamMuaoMoHadbl», «Pa3MHOXXeHWe 3Br/eHbl», «Pa3sMHOXeHWe Tnapbl»,
«Meii0o3», «XpoMOCOMbI», «lameToreHe3», «CTpoeHMe SALEKNeTKM W  CcrnepmaTo3onga,
«OCHOBHble CTafMn OHTOreHesa», «lIpAmMoe W HenpsMoe pas3BuTMe», «Pa3BUTUE MariCKoro
XyKa», «Pa3BuTue capaHum», «Pa3BuTue NAryLIKnU», «[BONHOe ONM0L0TBOPEHME Y LBETKOBbIX
pacTeHuii», «CTpoeHWe CeMSIH OAHOAOMbHBLIX W ABYAONbHLIX PacTeHW», «KU3HEHHbIA LK/
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 TrOTOBbIX
MUKpOMpenapaTax».

IpakTuyeckass padora «BbISBNEHVE NPU3HAKOB CXOACTBa 3apoAbllleli MO3BOHOUYHbIX
YXUBOTHbIX».

JladopaTopuas padora «CTpOeHMe OPraHoB PasMHOXEHWS BbICLLIMX PACTEHN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYNUBOCTH OPraHU3MOB

VcTopua CTaHOBNEHMS U PasBUTMSA TEHETMKM KaK Hayku. Pabotel I'. MeHpens, . ge
®pusa, T. MopraHa. Ponb 0TeYeCTBEHHbIX YYEHbIX B PasBUTUW TeHeTUKWU. Pabotel H. K.
KonbuoBa, H. N. Basunosa, A. H. benosepckoro, I'. [l. KapneyeHko, FO. A. ®dununyeHko, H. B.
TumodpeeBa-PecoBCKOro.

OCHOBHbIE reHeTMYecKue NOHATUA U CUMBO/bI. [TOMOIOTMYHbLIE XPOMOCOMbI, ansefbHbIe
reHbl, albTepHaTVBHble MPU3HAKW, LOMWHAHTHbLIA W PeLecCUBHbIA MNPU3HaK, rOMO3WUroTa,
reTepo3nrora, yucras SMHUA, TMepuabl, reHotun, geHoTun. OCHOBHblE METOAbl FeHETUKW:
rMopUA0N0OrMyYeCcKUi, LUTONOMNYECKINIA, MONEKYNSPHO-TEHETUYECKNIA.

JdeMoHcTpannn

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

Tabnuubl 1 cxembl: «MeTOoAbI FEHETUKN», «CXeMbl CKPELLMBAHUA.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MoHormépuaHoe ckpelimBaHue. [lepBblii 3akKOH MeHfens — 3aKoH efuHoo6pasms
rmépuaoB NepBoro NokosieHus. Mpasnno AoMMHMPOBaHMS. BTopol 3akoH MeHaens — 3akoH
pacLlenieHns Npu3Hakos. Lintonornyeckme 0CHOBbI MOHOTMOPUAHOIO CKpelmBaHus. MunoTesa
YUCTOThI ramer.

AHamsupylollee  ckpewiuBaHve.  TPOMEXYTOYHbIA  XapakTep  Hac/fefoBaHus.
PacLLenneHne Npu3HaKkoB Npu HEMOSHOM JOMWUHUPOBAHWUN.

AnrnbpuaHoe ckpewmBaHve. TpeTuid 3akoH MeHgens — 3aKOH HEe3aBUCKMMOro
HacnefoBaHWs NPU3HaKoB. LITONOrnMyeckrie 0CHOBbLI AUTMOPUAHOTO CKpPeLLnBaHS.

CuenneHHoe HacnefoBaHVe nNpu3HakoB. PaboTel T. MopraHa. CuensiieHHoe HacnefoBaHue
reHOB, HapyLLUeHWe CLENIeHNa MeXXay reHamu. XpoMOCOMHasA Teopus HacneACTBEHHOCTH.

eHeTVKa nona. XpPOMOCOMHbIA MexaHU3M ornpefeneHus nona. AyTocOMbl U NOOBbIE
XPOMOCOMbI. [TOMOraMeTHbI W reTeporameTHbIi Non. [eHeTnyeckas CTPYKTypa MOMoBbIX
XpomocoM. HacnegosaHme NpU3HaKoB, CLenIeHHbIX C MoJIoM.

eHOTMN Kak uenocTHas cuctema. lMneioTponusa — MHOXECTBEHHOE [eilCTBUe reHa.
MHOXeCTBEHHbIN annenim3M. B3avMogeicTBre HeannenbHbIX reHoB. KOMMieMeHTapHOCTb.
anucras. Nonumepus.

€HETUYECKMI KOHTPO/b Pa3BUTMS  PACTEHWIA, XXMBOTHLIX W YenoBeKa, a Takxke
(hM3M0NOrMYECKMX  MPOLECCOB, MOBEAEHUA W KOTHUTUBHBLIX  (PYHKUWA. [eHeTuyecKkume
MexaHU3Mbl CUMOMOreHes3a, MeXaHW3mbl B3aUMOLENCTBUS «XO03AMH — MapasuT» U «XO03AUH —
MUKPOOBUOM». "eHeTUYEeCKME acrekTbl KOHTPONSA U U3MEHEHWSI HacNeACTBEHHOW MH(opMaLmn B
MOKONEHNAX KNEeTOK U OpraHn3MOoB.

JleMoOHCTpanuu

MopTpeTbl: ['. MeHgens, T. MopraH.



Tabnumubl 1 cxembl: «lepBbliA U BTOPOW 3aKOHbI MeHfens», «TpeTuid 3akoH MeHgens»,
«AHanu3npyloLlee ckpeLBaHme», «HernonHoe JOMUHMPOBaHUe», «CLenneHHoe HacnefoBaHue
MPU3HAKOB Y Ap030hunsibl», «["eHeTUKa nonay», «Kapmuotun Yenoseka», «Kapmuotmn gpo3opunsbl»,
«Kapuotun ntuupl», «MHOXECTBEHHbIV annenmsm», «BsavmogeliicTBue reHoB».

O6opyfoBaHve: MOfeNb A/ LeMOHCTpaLuy 3aKOHOB efjMHo06pasvs rubpuaos nepsoro
MOKOMEHNs N pacLUernsieHns MpusHakoB, MOLeNb AN [eMOHCTpauMM 3aKoHa He3aBMCUMOro
HacnefoBaHWs NPU3HAKOB, MOAENb ANA AEMOHCTPALMK CLENIEHHOrO Hacnef0BaHWs NPU3HaKOB,
CBETOBOW MMKPOCKON, MMUKponpenapar: «po3otunna.

IpakTuuyeckasi padora «/I3yyeHve pe3ynbTaTOB MOHOTMOPUAHOIO CKpewmBaHusa Yy
AP030(UIIbI».

IpakTuueckast padora «/I3yyeHne pe3ynbTatoB AMTMOPULHONO CKPELUMBAHWUSA Y
APOo30nIbI».

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3aumogeicTBre reHotuna u cpefbl Npu (HOpMUMpoBaHUM (heHoTuna. VI3MeHYMBOCTb
npu3HakoB. KayecTBeHHble U KOMMYECTBEHHblE  MNPU3HakKW. Buabl  M3MeHYMBOCTM:
HeHacnefCTBEHHasA W HacneCTBEHHas.

MoanunkaumoHHasa “3MeHUYMBOCTb. Ponb cpefdbl B (DOPMMPOBAHUM MOAUMDUKALMOHHOM
n3MeHUYMBOCTU. Hopma peakumy npusHaka. BapuaunoHHbIA pag v BapuaumoHHas kKpusas (B.
WNoraHHceH). CBoOCTBa MOAN(NKALMOHHON N3MEHYMBOCTY.

eHOTMNUYeckas W3MeHUMBOCTb. CBOWCTBA TEHOTUMUYECKOW W3MEHUMBOCTW. Buabl
reHOTUMUYECKON N3MEHUMBOCTM: KOMOUHATVBHASA, MyTaLMOHHas.

Komb6uHaTMBHas M3MeHUMBOCTb. Meli03 1 MosIoBOM MpoLLecC — OCHOBa KOMOUHATMBHOM
M3MEHUYNBOCTU. PO/Ib KOMOMHATUBHOM U3MEHYMBOCTU B CO3LaHWUMN TEHETUYECKOr0 pa3Hoobpasms
B Mpejenax oOA4HOro BMaa.

MyTaunoHHass W3MeHUMBOCTb. Buabl MyTauuii: reHHble, XPOMOCOMHbIe, TEHOMHbIE.
CnoOHTaHHblE M WHAYLUMPOBaHHblE MyTauuun. SALepHble M UMUTOMMIa3MaTUYecKne MyTauuu.
Comatuyeckme 1 nonosble MyTauuu. FpUYUHBLI BO3HUKHOBEHWUS MyTauuin. MyTareHbl n unx
B/IMAHVE Ha OPraHu3Mbl. 3aKOHOMEPHOCTW MYTaLMOHHOro npotiecca. 3aKOH rOMOIOrMYECKUX
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.

JleMoOHCTpanun

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

Tabnmubl M cxembl: «Buabl M3MEHUMBOCTM», «MoANKUKALMOHHAS WU3MEHYMBOCTbY,
«KOMOMHATMBHas  M3MEHYMBOCTb»,  «Melo3»,  «OnnogoTBopeHne»,  «leHeTuYecKue
3ab0neBaHNsA YenoBeKax», «Buabl MyTauuiiy.

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

JlaGoparopuasi pabGora «l/IccnefoBaHMe  3aKOHOMEPHOCTEN  MOAM(IMKALMOHHOM
13MeHUYMBOCTU. MOCTPOEHME BapMaLMOHHOIO paja 1 BapuaLoHHOW KPUBOA».

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

Tema 14. I'eHeTHKA YesIOBEKA

Kapvotun uenoseka. MexXayHapofHas nporpaMma WCCrefoBaHWUs TFeHOMa YefioBeKa.
MeToabl U3yYeHNUs TeHeTUKN YesIOBeKa: reHeasiornyeckuid, 6/IM3HeL0BbLIN, LUTOreHETUYECKUN,
MonynALUMOHHO-CTAaTUCTUYECKUI, MOMEKYNAPHO-TeHeTUYeckuidi. CoBpeMeHHOe onpefeneHune



reHoTuna: NoJIHoreHOMHOE CeKBEeHPOBaHWe, reHOTUMMPOBaHKe, B TOM Yunc/ie C NOMOLLbio MLP-
aHanu3a. HacneactseHHble 3a60/1eBaHMA YenoBeka. ['eHHbIe 1 XPOMOCOMHbIe 60/Ie3HUN YeNlOBEKa.
BonesHu ¢ HacnefCcTBEHHOM MPefpacnonoXeHHOCTbIO. 3HayeHVe MeAWLUMHCKON TeHeTUKN B
NPeAoTBPaLLEHNM U NIEYEHUWN TEeHETUYEeCKMX 3abonieBaHUi YenoBeka. MeguKO-reHeTnyYeckoe
KOHCYNbTUpoBaHMe. CTBOMOBbIE KNETKUW. [OHATNE «TeHETUYECKOro rpy3a». ATUYECKMe acneKTbl
“ccnefoBaHWin B 06N1aCTy pefakTpoBaHUA reHoOMa 1 CTBOJIOBbLIX K/ETOK.

"eHeTUYeCKMe (haKTOPbl MOBbLILEHHON YYBCTBUTE/IbHOCTU YeioBeKa K (M3nYecKomy U
XMMUYECKOMY 3arpsi3HEHUIO  OKpy)KatoLleil cpedbl. [eHeTUyeckas npeapacnonoXeHHOCTb
Ye/loBeKa K NaTosiornsm.

JleMoHCcTpaL MU

Tabnuubl 1 cxembl: «Kapnotun yenoseka», «MeToAbl U3YHEHUA TEHETUKM YesloBeKa,
«["eHeTMYecKmMe 3a601eBaHNA YeNOBEKA.

IpakTuyeckasi pagora «COCTaB/IeHNE N aHAIU3 POLOC/IOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JomecTukauma n cenekums. 3apoXxieHue cenekumm u LomecTMKauun. YdeHnune H. W,
Basunosa 0 LieHTpax NponcxoxaeHnus 1 MHOrooopasnsa Ky/bTYPHbIX pacTeHWiA. Ponb cenekumm
B CO3[aHWM COPTOB PacTEHUA W MOPOA XMBOTHbIX. CopT, nopofa, LWTamMm. 3akoH
rOMOJIOTNYECKNX PALOB B HACMeACTBEHHOW M3meHumBocTM H. . BaBunoBa, ero 3HavyeHve 4/is
CeNeKLNOHHOM paboTbl.

MeToAbl CeNeKUMOHHON paboThbl. ICKYCCTBEHHbIA OTOOP: MacCOBbIN U MHAUBUAYATbHBIN.
ATanbl KOMOUHALMOHHON cenekuun. McnbiTaHne npovssoguTeneid no notomctey. OT6op no
reHOTUMY C MOMOLLbIO OLeHKW (PEHOTUMA NMOTOMCTBA 1 OTOOP MO FEeHOTMMY C MOMOLLLbHO aHa/In3a
OHK.

ACKYCCTBEHHbI MyTareHe3 Kak MeTOZ CeNeKUMOHHOW paboTbl. PafnauuoHHbIA 1
XUMUYECKUIA MyTareHe3 Kak WCTOYHWK MyTauuii 'y KynbTYpPHbIX (DOPM  OpraHu3mosB.
icnonb3oBaHWe TeHOMHOrO pefakTUpoBaHMS W METOLOB pPeKOMOMHaHTHbIX AHK ans
MoMy4YeHNs NCXOAHOr0 MaTeprana AN cenekumn.

MonyyeHne nonunnovgos. BHyTpuBmposas  rubpuamsaumsa.  BAM3KOpOLCTBEHHOE
CKpeLLmMBaHue, U MHOPUAMHT. HepoACTBEHHOE CKpeLLmBaHue, U ayTopuauHr. Feteposuc v
ero npuuuHbl. Kcnonb3oBaHve reteposnca B cenekuun. OTganéHHas rnbpuamsaums.
MpeogoneHne 6ecnnofms MeXBULOBbIX TMOPUA0B. [OCTUXEHUS Cenekuun pacTeHuid u
XWBOTHbIX. «3enénas pesonoyusy.

CoxpaHeHMe N M3y4YeHMe TeHETUYECKUX PEeCYpCOB KY/IbTYPHbIX PacTeHUil U UX AUKKX
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 Kpoccos, 6
mom yucie ¢ npuUMeHeHuem CoO8pEeEMEHHblIX Memooos HA)Y4YHbIX uccvze@oeaHuﬁ, nepedoeblx uoet u
nepcnekmueHbvlx 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: «LIeHTPbI NPOUCXOXAEHWS U MHOM006pa3ns KyNbTYPHbLIX PacTeHNI»,
«3aKOH TOMOJIOrMYECKUX PSAA0B B HACNeACTBEHHON W3MEHUYMBOCTU», «MeToabl CenekLum»,
«OTganéHHasa rnopuamsauns», «MytareHes».

JlaGoparopuas pa6ora «/I3yyeHne COPTOB Ky/bTYPHbIX PaCTEHWUIA M NOPOL LOMALLHUX
YXUBOTHbIX».



JlaGoparopHuasn padora «/13yyeHne MeToL0B CeNeKLum PacTEHNIA».

IMpakTuyeckasi padora «[1pPVBMBKa PACTEHWNIA».

Okckypeusi «OCHOBHblE METOAbI U LOCTUDKEHWUA CeNeKUMM PacTeHUA U XMBOTHBIX (Ha
CENEKLMOHHYIO CTaHUMIO, NIEMEHHYIO (DepMy, COPTOMCMbITaTeNbHbIA Yy4acTOK, B TenMYHOe
X03AACTBO, B 1a6OPaTOPUIO arpoyHUBEPCUTETA U HAYHHOTO LIEHTPA)».

Tema 16. BHOTeXHOJI0TMS U CHHTETHYeCKAasi OMOJI0THS

OObEKTbI, MCMNOMb3yeMble B OMOTEXHONOMMMW, — K/IETOYHbIE W TKaHeBble KY/bTYpbl,
MUKPOOPraHM3Mbl, WX XapakTepucTtvka. TpaguuMoHHas O6uoTexXHoNMornsa: xneboreyeHue,
MoNyYeHVe K1CIOMONOYHbIX NPOAYKTOB, BUHOAeNMe. MUKPOOMONOrMYecknin cuHTe3. O6beKTbI
MWUKPOBMONOrMYECKNX TEXHOMOMMNIA. MPon3BOACTBO 6e/lka, aMUHOKMUCNOT U BUTAMUHOB.

Co3fjaHne  TEXHOMOTMA W WHCTPYMEHTOB  LiefleHanpaBNeHHOro  U3MeHeHus 1
KOHCTPYMPOBaHUSA TeHOMOB C LiefIbl0 NOMYYeHNs OPraHn3MOB Y UX KOMMOHEHTOB, COAepKaLLmX
He BCTpeyvaroLmecs B Npupose OBMOCUHTETUYECKME MYTW.

KneTtoyHas uHXeHepusi. MeTofbl Ky/nbTypbl KNETOK W TKaHEei pacTeHWd W XXMUBOTHBIX.
KpunobaHkn. ComaTtnyeckas rmépuamsauymsi 1 coMaTuyeckuin ambpuoreHes. Kicnonb3oBaHue
I'aI'IfIOI/l,D'OB B CEﬂeKLWIVI paCTeHVII‘/JI. HOﬂyquue MOHOKIOHAAbHBIX anmumen. Hcnonv3osanue
MOHOKJIOHAJIbHBIX U NOJUKTIOHRAJIbHbIX AHmMumei 6 ME()ML;MHe. MCKyCCTBEHHOG OI'U'IOAOTBODGHVIG.
PEKOHCTPYKUMA SALEKNETOK W KNOHWPOBaHWE >XMBOTHbIX. MeToh TpaHchnaHTaumMm agep
KNeToK. Texwnonocuu 03()0p06]l€Huﬂ, KyJ1ibmueupoearnusl U MUKDPOKIORANIbHO2O PA3MHONCEHUA
CeNbCKOXO03AUCHEEHHbIX KyJsiomyp.

XPOMOCOMHast U reHHas MHXeHepus. VICKYCCTBEHHbIA CUHTE3 FeHa U KOHCTPYMpOBaHMWe
pekoMOuHaHTHbIX OHK. Cozoanue mpamnceennvix opeanusmos. [JOCTXKEHUA N NepPCneKTVBbI
XPOMOCOMHOM W TEHHOW WHXEHepuu. IKONOTMYECKMe W 3TUYeCKMe MpobnemMbl reHHOM
NHXXeHepuu.

MeanumHcKme 6roTexHonoruu. NoctreHomHas Undgposas MeamumHa. MNMLP-anarHocTuka.
MeTaboNOMHbIN aHaNN3, reHOLEHTPUYECKUIA aHa/IM3 MPOTEOMa Ye/I0BEKA [/19 OLLEHKN COCTOAHMA
ero 340poBbfA. lMcnonb3oBaHWEe CTBOMOBLIX KNETOK. TapretHaa Tepanua paka. 3D-
OVOVHXeHepua ANna  pa3paboTku  (PyHAAMEHTaIbHbIX OCHOB  MEAMLMHCKUX  TEXHOMOrUN,
CO3[aHNA KOMMNEKCHbIX TKaHen COoYeTaHWeM TeXHOMOMMn TPEXMEPHOro OUMOMPUHTUHIA WY
ckaonguHra ans pelleHns 3agad NepcoHann3npoBaHHON MeAULVHbI.

Co3faHne BEKTOPHbIX BaKUMH C Lefblo 06ecrneyeHnss KOMOVMHMPOBAHHON 3alyuTbl OT
Bo36yauTenein OPBW, ycTaHOBNEHWE MONEKYNSAPHbLIX MeXaHW3MOB (DYHKLUMOHMpoBaHMsA PHK-
COAepXKaLLMX BUPYCOB, BbI3bIBaOLLMX 0COO0 ONacHble 3a60/1eBaHNSA YeN0BEKA U XXMBOTHbIX.

JleMoOHCTpaLun

Tabnuubl 1 cxembl:  «/Icnonb3oBaHWe  MWUKPOOPraHM3MOB B MPOMbILLIEHHOM
NPON3BOACTBE», «KNEeTOUHAA NHXKEHEPUA», «[ eHHAA NHXKEHEPUSA».

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 IBOJTIIHOHHBIX PeACTABICHNA B O0HOJIOTHHI

JBonounoHHada Teopua Y. dapsuHa. MpeAnocbiNKu BO3HUKHOBEHNA AapBUHMU3MA. 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 aBontoummn (CTI). HeliTpasibHas TeOpus 3BOMOLMN.
CoBpeMeHHasA 3BO/OLMOHHASA 61oN0rus. 3HayeHne 3BOOLMOHHOM Teopun B POPMUPOBaHUN
€CTECTBEHHO-HaY4YHOIN KapTWHbI Mupa.

JleMoOHCTpaL U

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

Tabnmupbl 1 cxembl: «Cuctema >usoi npupogbl (No K. JInHHew)», «JTeCTHMLA XMBbIX
cywects (no Jlamapky)», «MexaHW3m (HOpPMUPOBaHWUS MPUCNOCO6NEHNUIA Yy pacTeHUA W
XMBOTHbIX (M0 Jlamapky)», «KapTta-cxema mapLupyTa nytewectsus Y. JapsuHa», «Haxogku Y.
[apBuHa», «®Popmbl 60pbObl 3a CyLlecTBOBaHMe», «[lopofbl ronybei», «MHoOroobpasue
KYNbTYPHbIX (hOPM KanycTbl», «[1opogbl AOMALLIHUX XMBOTHbLIX», «CxeMa 06pa3oBaHNA HOBbIX
Bugos (mo Y. [JapsBuHy)», «Cxema COOTHOLUEHMS ABWXKYLUMX CUM 3BOMOLMU», «OCHOBHbIE
MOJIOXKEHUSA CUHTETUYECKOIN TEOPUM 3BOTHOLUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

Monynaumsa Kak 3neMeHTapHas efuHuua asonounn. COBpPeMEHHble METOAbl OLEeHKU
reHeTUYeCcKOro pasHoo6pasms 1 CTPYKTYpPbI NONynaunii. ViameHeHne reHooH4a NONysumMn Kak
a/leMeHTapHOe 3BO/IOLUMOHHOE fBNEHMe. 3aKOH FeHeTUYecKoro pasBHoBecus k. Xapgu, B.
BaliH6epra.

AnemeHTapHble (akTopbl (ABMXKYLLME CUAbI) 3BOMOLMK. MyTauMOHHBIA  npoLecc.
KombuHaTMBHas W3MeHYMBOCTb. [pei reHoB — cryyaiiHble HeHanpaBfieHHble W3MEHEHUS
4acToT annenen B nonynAuMax. AdeKT ocHoBaTens. Dgpexm OymuvLIOUHO2O 2OpIBIUIKA.
CHuoicenue eenemuuecko2o paznooodpaszus. npudunsl u creocmeus. Illposaenenue s¢ghgexma
opeiipa 2enoe 6 Oonvuux u maneix nonyasayusx. Murpaumn.  Msonaums  nonynsyui:
reorpagmyeckas (MpocTpaHCTBEHHas), buonornyeckas (PernpoayKTMBHas).

EcTecTBeHHbIN OTOOpP — HanpaBnswoWwmiA (akTop 3BOMOLMN. DPOPMbl €CTECTBEHHOMO
oTbopa: ABVMXKYLUWIA, CTabUNM3NPYIOLWNIA, pa3pbiBatoLLMid (AM3PYNTUBHBIN). T1onoBoin 0T60P.
BO3HMKHOBEHWE 1 3BO/OLMA COLMANTIbHOTO NMOBEAEHNUSA XNBOTHBIX.

Mprcnoco6/ieHHOCTL OPraHW3MOoB KakK pe3ynbTaT MWUKPO3BOMOLUMU. BO3HMKHOBEHWE
npucnocobseHnii y opraHn3MoB. ApoMopdo3bl U nanoaganTaummn. MNpumepsl Nprcnoco6ieHunii
y OpraHu3moB: MopQosoruyeckune, (U3NONOrNYecKkmne, OMOXMMMYECKME, TMOBELEHYECKNE.
OTHOCUTENBHOCTb NPUCNOCOB1EHHOCTM OPraHU3MOB.

Bug, ero kputepum u cTpykTypa. BupoobpasoBaHue Kak pe3ynbTaT MUKPOIBONHOLMN.
N3onauma — knouveBoi (aktop BMAoobpazoBaHus. Tyt u cnocobbl BUAO0OPa30BaHUS:
annonarpuyeckoe  (reorpamyeckoe), cumnaTpuyeckoe (3KOMIOTMYECKOE), «MIHOBEHHOE»
(nonunnongusauus, rmbpuansaums). JamtenbHOCTb 3BOMOLMOHHBLIX NMPOLLECCOB.

MexaHn3Mbl (HOPMMPOBaHNA BNONOrMYECKOro pasHo06pasus.

Pofb  3BOMOLUMOHHOA  6uonorMM B pa3paboTKe Hay4yHbIX METOLOB COXpaHeHus
6ropasHoo6pasns. MUKPO3BOMOLMA M KO3IBOMOLUMA MNapasnToB M MX X035eB. MexaHW3Mbl
(hopmMMpOBaHKSA YCTONYMBOCTU K aHTMOMOTMKAM M COCO6bI 60pbObI C HEA.

JeMoHCTpauMu

MopTpeTbl: C. C. YeTBepnkos, 3. Maiip.

Tabnmubl n cxembl: «MyTalMOHHaA U3MEHUMBOCTbY», «IToNYNALNMOHHAsA CTPYKTYpa B1ga»,
«CxeMa nposiBneHns 3akoHa Xapau—BaiH6epra»,  «[BKywime CUbl  3BOHOLUN»,



«3JKonornyeckas un3onauMs Mnonynauuin ceBaHCKOW openn», «leorpauueckas usonauus
NNCTBEHHMLbI CMOMPCKOIN M NMCTBEHHULbI AaYPCKOM», «MONyNsuMOHHbIE BOMHbI YACNIEHHOCTM
XULLHUKOB W XepTB», «Cxema [elCTBUA eCcTeCTBEHHOro ot6opa», «Popmbl 60pbObI 3a
CyLLEeCTBOBaHUE», «HAyCTpranbHbIi MeNaHn3m», «KuBble NCKOMaemble»,
«MOKPOBUTENBCTBEHHAS OKpacka >XMBOTHbIX», «[pefynpexaarolias OKpacKa >KUBOTHbLIX»,
«®Pusmonornyeckme agantayum», «prucnocobeHHOCTb OpraHU3MoB U eé OTHOCUTENIbHOCTbY,
«Kputepun Buga», «Buabl-gBOMHUKKM», «CTpyKTypa Buga B npupoge», «Crnocobbl
B1Ao06pa3oBaHus»,  «leorpadmyeckoe  BuaoobGpa3oBaHWe  TPEX  BWAOB  MlaH[bILLEN»,
«DKOMormyeckoe BMA00Opa3oBaHME BUAOB CUHMLY», «[loannnonabl pacTteHuii», «KamycTHo-
pefeyHbI rnopua».

Ob6opyaoBaHue: repbapun pacTeHWiA, KONMeKUMM HaCeKOMbIX, Yydena NTUL U 3Bepei C
npuMepamn pasinyHbIX NPUCNOCO6NEHWIA, Yydena NTUL, U 3Bepeit pasHbIX BUAOB, repbapum
pacTeHnin 6NM3KNUX BUAOB, 06pa30BaBLLMXCS Pa3/IMYHbIMK crnocobamu.

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/ionusi M €€ pe3yJibTaThl

MeTofbl N3y4YeHVs Makpo3BOMOLMW. [aleOHTONMOrMYECKNE METOLbI N3YYeHWS 3BOTHOLMN.
MepexofHble POpMbI 1 (UNIOreHeTUYECKUNE PAabl OPraHU3MOB.

Buoreorpagnueckne metofbl M3ydeHus 3Bosouun. CpaBHeHVE qiopbl U (hayHbl
MaTepuKoB 1 O0CTPOBOB. broreorpagunueckue o6nactu 3emnun. Buabl-aHLEMUKA U PENUKTBI.

AMOPUOIOrNYECKE M CPaBHUTENIbHO-MOPJOIOrMYECKNE METOAbI MU3YYeHUs 3BOMHOLUN.
"eHeTMYecKMe MexaHW3Mbl 3BOJIOLMM OHTOreHe3a M MOSABAEHUSA 3BOMOLMOHHbLIX HOBLLECTB.
["OMOSIOrNYHbIE N aHANIOrNYHbIE OpraHbl. PyanMeHTapHble opraHbl U ataBu3mbl. MonekynspHo-
reHeTUYeckne, OUOXMMUYECKME W MATEMATMYECKME  METOAbl  W3YYeHWS  3BOJIHOLUN.
FfomMonornyHble reHsl. CoBpeMeHHbIE METOAbI MOCTPOEHUS (PUNOrEHETUYECKUX [EPEBLEB.

XpOMOCOMHbIe MyTaLun 1 3BOMKOLUA TEHOMOB.

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

JleMoOHCTpaL U

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

Tabnumupl 1 cxembl: «PUNOTEHETUYECKUIA PAL NOLIAAN», «APXEONTEPUKE», «3Bepo3ybble
Awepbl», «CTeroueansl», «PUHNOPUTBI», «CeMeHHble ManopoTHUKK», «buoreorpauyeckme
30Hbl 3emnun», «[peid KOHTUHEHTOB», «PennKTbl», «HavanbHble CTagunm 3MOPUOHANILHOIO
PasBUTUS  MO3BOHOYHbLIX  >KMBOTHbIX»,  «[OMOMOrMYHbIE W  aAHaNOrNYHbIE  OpraHbI»,
«PyOoVMeHTbI», «ATaBU3MbI», «XPOMOCOMHbIE HabOopbl YenoBeka M LMMMNaH3e», «[NaBHble
Hanpas/eHNsa 3BONOLMMN», «O6LLMEe 3aKOHOMEPHOCTM 3BONTHOLAN».

ObopynoBaHve: KOMMeKkuuu, repbapvmn, MynsXXU KCKOMAEMbIX OCTATKOB OPraHn3mos,
MY/ISXKN TOMOJIOTUYHbBIX, aHaNIOMMYHbIX, PYAUMEHTapPHbLIX OpPraHoB W aTaBM3MOB, KOMIEKLMU
HaCeKOMbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emiie

HayuHble rvnoTesbl MPOMCXOXAEHWUA XW3HWM Ha 3emne. AbGuoreHes v naHcnepmus.
[loHayuHble MpefcTaBneHns O 3apOXAEHUN KU3HU (KpeauuoHu3m). 'mnoTesa NOCTOAHHOrO
CaM03apOoXKAeHNA XN3HW N eé onpoBepxkeHue onbiTamn ®. Peawn, /1. CnannaHuaHu, J1. MNacTepa.
[MPOUCXOXAEHNWE YXKN3HWN 1 acTPOBKNOIOTUS.



OCHOBHbIe 3Tanbl HeOpraHMYecKoii aBontouun. MnaHetapHas (reoornyeckas) aBoMIOLNS.
Xunmmnyeckas 3Bonitoums. AOMOreHHbIM CUHTE3 OpraHUMYecKuX BELLECTB M3 HeopraHU4YecKux.
Onbit C. Munnepa n . KOpu. O6pa3osaHne nonvMepoB M3 MOHOMepPOB. KoalepsaTHas
runotesa A. M. OnapuHa, runote3a nepBuYHOro GynboHa K. XongeiHa, reHeTUyeckas
runotesa . Ménnepa. Pubosumbl (T. Yek) u runotesa «mupa PHK» Y. T'un6epra.
dopmrpoBaHe MeMbpaH 1 BOHUKHOBEHWE MPOTOK/ETKM.

Vctopua 3emnn ©n MeToabl €€ u3yyeHWs. VICKOnaemble OpraHuWyeckue OCTaTKW.
FeoxpoHonorms ©  eé wmeTodbl. OTHOCWUTENbHas M abCoMOTHAsA  TEOXPOHOMOrUS.
"eoxpoHonormyeckas LWKana: 30HbI, 3pbl, MEPUOAbI, IMOXN.

HauyasnbHble 3Tarnbl OpraHUYeckoi 3Bonouun. MosBieHe 1 3BOMIKOLMA NEPBLIX KIETOK.
3sontoums Metabonmsma. BO3HWKHOBEHME MepBbIX 3KOCUCTEM. COBPEMEHHbIE MUKPOOHbIE
OVOMNEHKM KakK aHanor nepsBbiXx Ha 3emne coobulects. CTpoMaTtonuTbl. [pokapuoTbl ©
3yKapuoTbl.

MpoucxoxaeHvie 3ykapnoT (CrM6uoreHes). SBOJIOLMOHHOE MPOUCXOXIEHWE BUPYCOB.
[MponcxoxaeHNWe  MHOFOKNETOYHbIX  OpraHuM3mMoB.  BO3HMKHOBEHME  OCHOBHLIX  Fpymnn
MHOrOK/1ETOYHbIX OPraH13moB.

OCHOBHble 3Tarbl 3BOMIOUMUM BbICWUMX pacTeHnil. OCHOBHble apoMop(o3bl PacTeHWiA.
Bbixog pacTeHuin Ha cywy. [losiBneHMe CMOpOoBbIX pacTeHW W 3aBOEBaHWE VMU CYLUW.
CeMeHHble pacTeHuns. MponcxXoxaeHve LIBETKOBbIX PaCTEHWIA.

OCHOBHble 3Tarnbl 3BOMOLMN XMUBOTHOTO Mupa. OCHOBHble apoMop(03bl XMBOTHBIX.
Benpackas hayHa. Kembpuinckunid B3pbIB — MOSIB/IEHNE COBPEMEHHbIX TUMOB. [epBble XOPA0BbIe
XMBOTHbIE. Y)XM3Hb B BOfE. SBOMOLMA MO3BOHOUHBIX. MPONCXOXAEHME aM(pNONIA 1 PeNTUNIA.
[MponcxoxaeHve MekonuTarwwmx n ntuy,. MpuHLuMn KaoYeBoro apomopdosa. OcBoeHue
6eCno3BOHOYHLIMW M MO3BOHOYHbLIMU XXMBOTHBIMU CYLUW.

Pa3BuTMeE XN3HW Ha 3em/e Mo 3apam ¥ nepuojam: apxei, NpoTepo30i, Naseo3oi, Me3o3oi,
KaliHo30M. O6Llad XapakTepucTMKa KumaTa W reosiormyeckmx npoueccos. osiBNeHWe W
pacLBeT XapakTepHbIX OpraHu3MoB. YT/ieob6pa3oBaHue: ero YCroBWUA W B/USHWE HA ra3oBblid
cocTaB aTMocepbl.

MaccoBble BbIMUPaHUS — 3KONOMMYECKME KPWU3UCLI NPOLLNOro. MNpuynHbl U cneacTeums
MaccoBbIX BbIMUPaHWil. COBPEMEHHBIN 3KOMOMMYEeCKNA KpU3nc, ero ocobeHHocTu. Mpobrema
coXpaHeHuns bruopasHoobpasnsa Ha 3emse.

CoBpemMeHHasA cucTeMa OpraHM4Yeckoro mupa. MpuHUMNbl Knaccupukauum opraHu3mos.
OCHOBHbIe cYcTeMaTMyecKne rpynnbl OpraHu3MoB.

JleMoOHCTpaLun

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

Tabnuubl 1 cxeMbl: «CxeMa onbita @. Pean», «Cxema onbiTa J1. Mactepa No M3y4yeHUto
caMo3apoXaeHns XU3Hu», «Cxema onbita C. Munnepa, I'. FOpu», «3Tanbl HeOpraHN4YecKou
3BOMOLUMN», «["e0XpOHONOrMYecKas Lkana», «HavanbHble 3Tanbl OPraHWYeCKO 3BONIOLMMN,
«Cxema 06pa3oBaHWA 3yKapuoT MyTéM cumbuoreHesa», «CUCTeMa >KMBOW MPUPOAbI»,
«CTpoeHve Bupyca», «ApomMopdo3bl  pacTeHuin»,  «PUHNOPUTBI»,  «OLHOKNETOYHbIE
BoZOpoC/n», «MHOrOK/ETOUYHbIE BOZOPOCAU», «Mxu», «[1anopoTHUKM», «[ 0N0CEMEHHbIe
pacTeHus», «OpraHbl LBETKOBbIX pPacTeHU», «CXema pa3BUTUS >KMBOTHOMO MuMpa,
«ApoMOopPOo3bl  KUBOTHbIX», «[pocTelilumne», «KULLIEYHONONOCTHbIE», «I110CKME YepBU»,
«YneHNCTOHOrne», «PblI6bI», «3eMHOBOAHbIEY, «[pecmbliKaroLLnecs», «[1Tnupl»,
«MnekonuTalowme», «Pa3BUTUE >KU3HW B  apXeicKoil 3pe», «Pa3BUTUE XKM3HM B



MPOTEPO30MCKOM 3pe», «Pa3BUTUE XXW3HW B Nase030MCKOA 3pe», «Pa3BUTUE XXWU3HU 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 MTUL, W 3Bepeid, KOMMEKUUM OKaMeHenoCTel, Mone3HbIX
MCKOMaeMbIX, MY/ISHKM OPraHUYeCcKMX 0CTaTKOB OpraHn3MOB.

BuprtyaabHas JgabopatopHasi padora «MogenvpoBaHue onbiToB Munnepa—HOpu no
M3y4YeHMIO abMOreHHOr0 C1HTE3a OpPraHNYeCcKMX COeAVHEHWIA B MEPBUYHOI aTMOCtepe.

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

IMpakTuuyeckasi padora «/I3yyeHMe OCOOGEHHOCTEN CTPOEHWA pPaCTEHWU pa3HbIX
OTAEeN0B».

IMpakTuyeckasi padora «/13yyeHne 0CO6eHHOCTeN CTPOEHNSA MNO3BOHOYHbIX XXMBOTHbIX».

Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AHTPONOreHe3

Pasfenbl 1 3a4a4mn aHTpornonorum. Metofbl aHTPOMOOr N,

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

CXOACTBO YenoBeKa C O>KMBOTHbIMW. CUCTEMATUYECKOe TOMIOKEHWE  YeNOBeKa.
CBUOETENbCTBA CXOACTBA YeNOBEKA C  XKMBOTHBIMW:  CpPaBHUTENbHO-MOP(OIOryecKme,
ambpuonoruyeckme, (U3N0N0ro-bMOXMMNYECKME, MoBefeHYecke. OTMUMA  YenoBeka OT
XXMBOTHbIX. MPAMOXOXKAEHNE U KOMMNEKC CBA3AHHbLIX C HUM MPU3HAKOB. Pa3BuTue ronoBHOrO
MO3ra 1 BTOPOI CUrHaIbHOM CUCTEMBI.

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

OCHOBHbIe CTaguu aHTponoreHesa. PaHHVE 4en0BeKOO6pasHble 06e3bsHbI (MPOKOHCY/IbI)
1 paHHWe NOHINAbl — 06LLMe NPeaKn YenoBeKoobpasHbIX 06e3biH 1 Ntofeid. ABCTPASIONUTEKN —
[BYHOrvie npefiku nogeid. Yenosek yMmesiblid, MepBble U3roTOBMEHNA OpyauiA Tpyaa. Yenosek
NPSMOXOAALLMIA 1 NepBbIA BbIXOA NtoAer 3a npefenbl AGpukn. Yenosek reinaensbeprckuin —
06LWMIA NPefoK HeaHepTaIbCKOro YesloBeKa 1 Ye/ioBeKa pasyMHOro. YenoBek HeaHepTabCKUi
Kak BW NHOfeiA XONOLHOro knMmarta. YenoBek pasyMHblii COBPEMEHHOIO TWMNa, LEHUCOBCKMIA
4esioBeK, OCBOEHMe KOHTMHEHTOB 3a npegenamv Agpuku. MNaneoreHeTka v naseoreHoM1Ka.

JBONOUMSA COBPEMEHHOrO YesioBeka. ECTECTBEHHbIM OTOOP B MNONYNAUMAX YeNoBeKa.
MyTauMOHHbIV npouecc 1 NonMmopduamM. MonynsuMoHHbIE BOMHbI, APelid reHoB, MUrpaums n
«3(hheKT OCHOBaTENA» B MOMYALNAX COBPEMEHHOIO Ye/I0BEKA.

Yenoseuyeckune pacbl. MoHATME 0 pace. bonblume pacbl: eBporeonaHas (eBpasuiickas),
aBCcTpano-HerponaHas (sKkearopuasibHas), MOHrononaHas (asmarcko-ameprkaHckas). Bpemsi un
MyTW paccesieHns 4enoBeka Mo rMnaHeTe. EAMHCTBO uenoBeyeckux pac. HayuyHas
HeCOCTOATENbHOCTL  pacu3ma.  [1pMcnoco6/ieHHOCTb  YeioBeKa K pasHbIM - YCI0BUAM
OKpyXatoLleln cpefbl. BnvnsHue reorpamyeckor cpefbl U Apeida reHoB Ha MOP(OIOTUI0 U
(h13M0N0rnIo YesoBeka.

MexaucunniavHapHble  MeToAbl B (PU3MYecKoin  (61ONOrMYecKoin) aHTPOMonormu.
3BOMOUMOHHAA  aHTPOMOMOrMA M Nae0aHTPONOMOMMA  YEe/IOBEUECKUX  MOMYNALMIA.
BuocounanbHble  McCCnefoBaHWA — MPUPOAbI  YenoBeka.  VccregoBaHve  KO3BOMHOLMM
6M0N0rMYecKoro 1 coumanbHOro B YenoBeke.

JeMoHCTpauMu



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

Tabnuubl 1 cxembl:  «MeTofbl  aHTPOMONOrnm», «0NOBHOW MO3r  Ye/loBeKa»,
«YenoeekoobpasHble 006e3bsHbl», «CKeneT 4efioBeka W CKeneT LmmnaHse», «PyAUMEHTbl U
ataBu3Mbl», «[BWXKYyLINE CWIbl  AHTPOMOreHesa», «3BO/MOUMOHHOE [PEBO  YesioBeKay,
«ABCTpanonmTek», «4enoBek ymenblii», «HenoBek NpaMoxoaalminm, «JeHNCOBCKMIA YenoBeK»
«HeaHaepTanbLbl», «KpoMaHbOHLbI», «[1pefKu 4enoBeka», «3ITanbl 3BOMOLUUM Ye/I0BEKA»,
«Pacbl YyenoBeKa».

O6opyfoBaHMe: MK OKaMeHesloCTel, NpeAMeToB MaTepuanbHOM Ky/bTypbl NPeLKoB
yenoBeka, penpoaykuun (dotorpagun) KapTMH C  MUGONOTUYECKUMU U BMBNEACKMMI
CHOXKETaMU MPOUCXOXAEHMSA Ye/loBeKa, (POTOrpaium Haxo[0K NCKOMaeMbIX OCTATKOB YeN0BEKa,
CKefieT YesioBeka, MOAE/Nb Yepera YenoBeka W yepena LUMMMaH3e, MOLENb KUCTU YenoBeKa U
KMCTW LWMMNaH3e, MOZeNn Topca NpeaKoB YesoBeka.

Jlaboparopuasi pa6ora «/3yyeHne OCOOGEHHOCTel CTPOEHWUS CKeneTa YesioBeka,
CBS3aHHbIX C NPAMOXO0XKAEHVNEM.

IpakTuyeckas padora «/13yyeHne 3KONOMMUYECKUX afanTauuii YenoBekar.

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

3apoxaeHne n passuTve 3konoruv B Tpygdax A. 'ym6onbara, K. @®. Pynmbe, 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 3KONOrMNU. MOHUTOPUHT OKPYXKatOLLEN Cpefbl: NOKa/bHbIN,
PErMoHasbHbIN U rNo6abHbIN.

3HaueHne 3KOMOTMYECKUX 3HAHWIA ANA 4YesioBeKa. JKOMOrMYecKoe MMPOBO33PEHME Kak
OCHOBa CBf3el 4esioBeyeCTBa C MPUPOAOI. DOPMUPOBaHUE 3KOMOMMYECKOW KY/bTYpbl WU
9KO/I0MMYeCKOM 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 3KO/IOMMUYECKUX UCCNEeLOBaHNIA».

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Jkonornyeckne (hakTopbl U 3aKOHOMEPHOCTM UX  feictBus.  Knaccudukauyms
9KOJIOTUYECKMX  (haKTOpPOB:  abuoTu4yeckne, OUMOTUYECKMe,  aHTponoreHHble.  O6wWme
3aKOHOMEPHOCTM [eCTBUA 3KONOrMYecKmX (hakTopos. MNpasuno MuHuMyma (K. LLnpeHrens, HO.
Nnénx). TonepaHTHOCTb. OBPUONOHTHbLIE Y CTEHOOMOHTHbLIE OPraH13Mbl.

AbunoTtnyeckmne aktopbl. CBET Kak 3KOMOrnyeckuii aktop. [JeicTBme pasHbIX y4acTKOB
CO/IHEYHOrO CreKTpa Ha OpraHn3Mbl. OKOMOMMYECKUe rpymnnbl PacTEHUA N XKMBOTHBIX 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. MpucrnocobnieHns pacTeHWin K NOAAepXKaHUto
BOZHOro 6anaHca. Knaccugvkaums pacTeHWiA MO OTHOLWIeHMO K Boge. [pucrnocobieHns
YXUBOTHbIX K U3MEHEHUIO BOAHOI0 PeXnMa.



Cpepgbl 06UTaHUA OpPraHW3MoB: BOfHasA, Ha3eMHO-BO3AYyLUHas, MOYBEHHad, ryouHHas
MOAMNOYBEHHAA, BHYTPUOPraHW3MeHHas. PU3NKO-XUMUYECKME OCOGEHHOCTU cpef 06UTaHWS
opraHn3mos. [prcnoco6aeHns opraHU3MoB K XXM3HU B pasHbIX cpeax.

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

YKn3HeHHble (hopMbl OpraHnM3MoB. MOHATME O XXM3HEHHOW (opme. XKU3HEHHbIe (OpMbl
pacTeHWIA: AepeBbsl, KYCTapHWKW, KYCTapHWYKKW, MHOTO/IETHWE TpaBbl, OAHONETHME TpaBbl.
YKM3HEHHble (DOPMbI  XKMBOTHBIX: TUAPOOMOHTBLI, Fe0BUOHTbI, a3pPOOUOHTLI. OC06eHHOCTH
CTPOEHUSA 1 06pa3a XU3HMU.

BruoTuueckne  (pakTopbl.  Bufbl  GMOTMYECKMX  B3aUMOLEWCTBMIA:  KOHKYPEHLMS,
XULLHNYECTBO, CUMOMO3 M ero (opMbl. MapasuTnsm, Koonepauus, MyTyann3m, KOMMEHCIU3M
(KBapTUpPaHTCTBO,  HaxnebHmMyecTBO). HeTpodmyeckne  B3aMMofenCTBUA  (TOMMYECKNE,
(hopuyeckune, habpuyeckme). 3HavyeHMe OMOTMYECKMUX B3aMMOAENCTBUA [NA CYLLECTBOBaHUSA
OpraH13moB B cpefie 06MTaHUA. MNPUHLUM KOHKYPEHTHOTO UCK/THOYEHNS.

JleMoOHCTpaL U

Tabnuubl N cXeMbl: «3KOMOrMyeckne PakTopbl», «CBETOBOW CMEKTP», «IKOMOTMYECKME
rPYNMbl XXMBOTHbIX MO OTHOLLUEHWIO K CBETY», «TeNI0KPOBHbIE XXNBOTHbIE», «X0/0AHOKPOBHbIE
XMBOTHbIE», «®PU3M0N0rMYecKMe afanTaumn XMBOTHbIX», «Cpeabl 0O6MTaHMS OpPraHM3MOB»,
«buonornyeckme puTMbl», «KN3HEHHbIE (DOPMbI PACTEHUIN», «KM3HEHHbIE (HOPMbI XMBOTHBIX»,
«QKocuUCTeMa LUMPOKOMCTBEHHOMO neca», «QKOCUCTEMA XBOMHOro neca», «Llenyu nutaHus»,
«XULLHNYeCTBO», «apasnTnim», «KOHKYpeHUus», «CMMOro3», «KoMMeHcann3ms.

Ob6opyaoBaHue: repbapun pacTeHWin N XKMBOTHBLIX, MPUCMOCOBNEHHBIX K BUSHUIO
Pa3IMYHbIX  3KOMOTMYECKMX  (DaKTOpOB, repbapun  CBETOMOOMBBLIX, TEHEOOUBbLIX U
TEHEBbIHOC/IMBbIX PAacTEHWIA, CBETOMOOMUBbLIE, TeHENOMBbIE U TEHEBLIHOC/IMBbLIE KOMHATHbIE
pacTeHus, repbapuv W KONMEKUMWU  Tennono6mBbIX, 3UMOCTOMKMX, MOPO30YCTOMUMBBIX
pacTeHWid, dydena nNTUL W 3Bepeil, repbapum pacTeHMI, OTHOCAWMXCA K TFUrpoguTam,
Kcepogmtam, Me3omMTam, KOMHATHble pPacTeHWUs AaHHbIX TPYNn, KOMMNEKUMU HKMBOTHBIX,
obUTaloLLMX B pasHbIX cpefax, repbapmMm n KOMNEKLMN PaCTEHUIA N XKMBOTHbIX, 061a4atoLLINX
yepTamy MPUCMOCOBNEHHOCTU K CE30HHbIM W3MEHEHWUAM YCNOBWIA XKU3HW, repbapun W
KONMEKUMM PacTeHUI N XKMBOTHbLIX PasfIMUHbIX XXMU3HEHHbIX (HOPM, KOMMEKLUMN >KMBOTHBIX,
YUacTBYIOLMX B pa3/IMYHbIX BOTUYECKMNX B3aMMOAENCTBUSIX.

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

JlaGoparopuasi pa6ora «BblBNeHME NPUCMOCOGNEHNA OPraHM3MoB K  B/IMSIHUIO
TemnepaTypbi».

JlaGoparopuas paGora «AHATOMWYECKME OCOBEHHOCTM PacTEHUA M3 pasHbIX MeCT
0bUTaHNA».

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

JKONOrnYeckme XapakTepucTuku nonynauun. Monynaums kak 6uonormyeckas cuctema.
Ponb HEOAHOPOAHOCTM cpefbl, (M3NYECKNX GapbepoB M 0COBEHHOCTE 6uonorMn BUAOB B
(hopmMrpoBaHMM NPOCTPAHCTBEHHOW CTPYKTYPbI NONynsaumii. OCHOBHbIE MoKasaTenu Nonynaymn:
YMC/IEHHOCTb, M/IOTHOCTb, BO3pPAcTHasA M M0sioBas CTPYKTYpa, POXAAEMOCTb, NPUPOCT, Temn
pocTa, CMEPTHOCTb, MUTpaLs.

Jkonornyeckas CTpykTypa nonynaumn. OueHKa 4YMCEHHOCTU nonynauuu. OuHammnka
nonynsauuu u eé perynaums. buotnyecknin noteHyman nonynsaumum. MogenvposaHve AUHaMUKN
nonynsauun. KpuBble pocTa YMCMEHHOCTM nonynaumn. KpuBble BbDKMBaHWA. Perynaums



YMCNEHHOCTM MNONYMAUMIA: PONb (haKTOPOB, 3aBUCALMX W He 3aBUCALLMX OT MIOTHOCTW.
3Konornyeckue ctparerun Bugos (r- n K-crparerun).

MoHATME 006 9Konornyeckor Huwe Buga. MectoobuTaHne. MHoromepHas MofeNb
aKonornyeckor Hwm k.M. XaTumHcoHa. Pa3mepbl 3KONOrMYecKon HuwN. MoTeHunanbHas v
peasin3oBaHHaa HULLN.

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

3aKOHOMEPHOCTM  MOBELEHMS M MUTPauUMin  XXMBOTHbIX. bBuonornyeckne WHBasMK
Yy>KEPOAHbIX BMAOB.

JleMoOHCTpaL U

MopTpeT: [X. . XaT4MHCOH.

Tabnmubl 1 CXembl: «9KOOTMYECKMNE XapaKTEPUCTUKN MONYNAaLUm», «FpocTpaHCTBEHHas
CTPYKTypa nonynsauum», «BospacTHble nupamugbl nonynaumm», «CKOPOCTb 3aceneHus
MOBEPXHOCTN 3eMAM Pa3/INYHbIMU OpraHn3mMammn», «Mogenb 3KONOrMyecko Huwm k. W.
XaTYMHCOHa.

Ob6opynoBaHuve: repbapuv pacTeHNiA, KONNEKLMM XXUBOTHBIX.

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

Tema 9. JkoJiorust coo01IECTB. IKOJIOTMUYECKHE CHCTEMBDI.

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

JkocucteMa Kak OTKpbiTaa cuctema (A. K. TeHcnn). PYHKUMOHaNbHblE 6/10KU
OpraHM3MoB B 3KOCKCTEMe: MPOAYLEHTbI, KOHCYMEHTbI, PeayueHTbl. TpouyecKne YpPOBHM.
Tpoduueckune uenu 1 cetn. AbroTnyeckne 6710KM 3KOCUCTEM. TMOUBbI U Wbl B 3KOCUCTEMAX.
KpyroBopoT BeLecTB 1 NOTOK 3HEPrnn 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 CYKLECCUN U 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.
Oxocucmemol myHOp, Jecos, cmenell, nycmaulHb.

AHTPOMOreHHble  3KOCUCTEMbI.  ArpoakocucTema. ArpoueHo3. Pasnnuua  mexay
aHTPOMOreHHbIMU U NPUPOAHBIMU 3KOCUCTEMAMMU.

Yp6oakocuctembl. OCHOBHbIE KOMMOHEHTbI YpboskocucTeM. [Topozckas qiopa u ayHa.
CuHaHTponu3aunus ropoAckoi  hayHbl. Buonormyeckoe U XO3AWCTBEHHOE — 3HAYeHUe
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 CMEXHbIMU
JKoCUCTeEMaMn.  YCTOMYMBOCTb  OpPraHM3MoB, MOMYNAUMA W 3KOCUCTEM B YC/IOBUSX
€CTECTBEHHbIX N aHTPOMOreHHbIX BO3AENCTBUIA.

Mexanuzmor  6030eticmeust 3a2p}23H6HulZ PA3HbIX  Munoe Ha Cy50p2aHu3MeHHOM,
OP2AHUSMERHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOJIOCUHUECKOSO
HOPMUPOBAHUS AHMPONO2eHHO20 6030eticmausi. MeTo40N0rng MOHUTOPUHIa eCTECTBEHHbLIX U
aHTPOMOreHHbIX 3KOCUCTEM.



JleMmoHCTpauMu

MopTpeT: A. K. TeHcnw.

Tabnuubl 1 cxembl: «CTPyKTYpa 6MOLEHO3a», «IKOCUCTEMA LUMPOKONUCTBEHHOIO fiecax,
«3QKOCMCTEMA XBOMHOIO neca», «PyHKUMOHa/IbHbIE TPYMMnbl OPraHW3MOB B 3KOCUCTEME,
«KpyroBopoT BeLIeCTB B 3KocucTeme», «Llenn nuTaHus (nacTouwHas, [AeTPUTHas)»,
«QKOMormyeckas nupammaa umcen», «3Konornyeckas nupammuga 61momaccol», «3Konornyeckas
nupamuga aHeprum», «ObpasoBaHve 60n0Ta», «llepBUYHasA Ccykueccus», «BoccTaHOBMEHME
Nleca nocse nokapa», «3KocucTema o3epa», «ArpoueHos», «KpyroBopoT BELLECTB U MOTOK
3HEPrum B arpoLeHo3e», «Mpumepbl ypb03KOCUCTEM.

ObopyaoBaHue: repbapun pacTeHWi, KOMNEKLUUM HAaCeKOMbIX, Yydena NTUL, U 3Bepen,
rep6apun KynbTYpPHbIX U AUKOPACTYLLMX PaCTEHUIA, aKBapUYM KaK MOfe/b 3KOCUCTEMDI.

IpakTuyeckasi padora «l/13yyeHve 1 onvcaHme yp603KOCUCTEMbI».

JlaGoparopuas padora «/13yyeHne pasHOO6pa3nsA MeNKUX NOYBEHHbIX YNIEHUCTOHOINX B
pasHbIX 3KOCUCTEMAX.

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

IKckypeusi «OKCKYPCUA B arpoakocucTemy (Ha nose uav B TENJMYHOE XO3ANCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

Buocgepa — obuennaHetapHad 060/n104Ka 3eMnn, TAe CYLEeCTBYET MW CyLlecTBOBala
XW3Hb. Pa3BnTre NpeacTaBneHnin o buochepe B Tpydax 3. 3tocca. YueHue B. . BepHaackoro o
6rocepe. O6nacTn 6rocdepbl 1 eé cocTas. XKMBOe BeLLECTBO 61Mocthepbl 1 ero PyHKL MK,

3aKOHOMEPHOCTM CyLLeCTBOBaHNA buocgepbl. OCO6eHHOCTM Brochepbl Kak rnobasnbHOM
akocuctembl.  [uMHammyeckoe paBHOBecMe B 6uoctepe. KpyroBopoTbl  BEWECTB WU
6roreoxummnyeckune UMKnbl (yrnepoaa, asota). PUTMUUHOCTb SBNEHUIA B Grochepe.

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

CTpykTypa ¥ (YHKUMS D>KMBbIX CUCTEM, OLEHKa WX PeCcypcHOro nmnoTteHumana w
GrochepHbIX PYHKLNIA.

JleMoOHCTpaLun

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

Tabnuupl n cxembl: «"eoctepbl 3emnmn», «KpyroBopoT asota B npupoae», «KpyroBopoT
yrnepoga B npupoge», «Kpyrosopot Kucnopoga B npupoge», «KpyrosopoT BoAbl B NpMpoaes,
«OCHOBHble  6MOMbI  cywimn», «Knumatuueckume nosica 3emnum», «TyHApa», «Talira»,
«CMeLlaHHbIn  nec»,  «LLIMpOKONUCTBEHHBIA  niec», «CTenb», «CaBaHHa», «[yCTbIHA»,
«TponNnYeckunin nec.

Ob6opynoBaHuve: repbapum pacTeHNiA pasHbIX GIOMOB, KOMNEKLMN XXNBOTHBIX.

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. I3MeHeHre Kimmara.

AHTPONOreHHOE  BO3[ECTBME HA pPaCTUTENbHbIA W XXMBOTHbIM  Mup. OXxpaHa
PacTUTENbHOIO M XXMBOTHOMO MUpa. OCHOBHbIE MPUHLMIMbLI OXPaHbl NPUPOAbl. KpacHble KHUTW.
Oco60 oxpaHseMble NpupodHble Tepputopun (OOMT). boTaHMYecKne cadbl U 300/10TMYECKME
napku.



OCHOBHble NPUHLMNbLI YCTORUMBOr0 Pa3BUTUS YeOBEYECTBA M NPUPOAbI. PauuoHansHoe
MPUPOAOMNONb30BaHNE U COXPaHeHMe 6MONOrMYEcKoro pasHoobpasus  3emaun.  O6Lve
3aKOHOMEPHOCTH rno6asibHbIX 3KOIOrMYEeCKnX KP13ncos. Oc06eHHOCTH COBPEMEHHOI0 Kpnsuca
M €ro BepoAaTHbIE NMocneacTeunA.

Passutune METOAOB MOHWUTOPUHIA pPasBUTUA OMNaCHbIX TEXHOMEHHbIX TMPOLIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHGDOpMAYUU NO COCMOAHUIO OMOETbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabnmubl M cxeMmbl: «3arpsasHeHue aTMociepbl», «3arpA3HeHve  rngpochepbl,
«3arps3HeHne  nousbl», «[MapHUKOBBIA  3PPeKT», «OCOB0 OXpaHsieMble MPUPOAHbIE
TeppuTopumn», «MoAeNu ynpasnsemoro Mmpa.

Ob6opyaoBaHue: oTorpatimnm  OXpaHAeMbIX PacTEHU W XMBOTHbIX KpacHOW KHUIK
Poccuiickoin deaepaumn, KpacHoM KHUIU pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 BUOJIOI'MH
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®rOC COO ycraHaBnMBaeT TpeboOBaHMS K pe3ynbTaTaM OCBOEHMSI 06y4aroLMMmCs
nporpamm cpefHero o6LLero o6pasoBaHus: MMYHOCTHbIE, MeTanpeaMeTHbIE U NPeSMETHbIE.

B CTpyKType /IMYHOCTHbIX Pe3y/ibTaToB OCBOEHUSA MporpaMMbl Mo 6MOOTUN BblAENEHbI
crefyloluime  COCTaBNAloLWME:  OCO3HaHMEe  OOy4atoLMMUCA  POCCUIACKOM  FpaXKAaHCKOM
WOEHTUYHOCTU — TOTOBHOCTM K CamOpa3BUTUIO, CaMOCTOSATE/IbHOCTU U CaMOOMNpeseseHuIo,
Hanuyue momuseayuu K OOYYEHWO OWONOTUWN, yerenanpaeéiennoe pazeumue BHYTPEHHUX
y6eXXeHNI IMYHOCTN HA OCHOBE K/IHOYEBbIX LIEHHOCTENW M UCTOPUYECKUX TpaguuuiA pasBuTus
OMONOrNYECKOro 3HaHUs, comosHocmsb U cnocobHocms 00YHAIOLWMNXCA PYKOBOLCTBOBATLCS B
CBOeli  [eATeNIbHOCTW  LIEHHOCTHO-CMbIC/IOBbIMM ~ YCTAHOBKaMu, — MPUCYLWMMU  CUCTEME
ouonornyeckoro  06pasoBaHus,  Hanuuue  npagocosnanus  IKONOTUYECKOW  KY/bTYpbl,
cnocobrocmu cmasums LENN N CTPOUTb XU3HEHHDBIE MNJIaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA MPOrpaMMbl Mo 6UONOTUN LOCTUTAOTCS B €4UHCTBE
y4ebHOW 1 BOCMMTaTeNbHOW [eATeNlbHOCTU B COOTBETCTBUM C TPAAWLMOHHLIMUA POCCUINCKUMU
COLMOKYNbTYPHLIMW, UCTOPUYECKUMU U [AYXOBHO-HPABCTBEHHbLIMU LIEHHOCTAMM, NPUHATHIMA B
obLuecTBe npaBunamMyM M HOpMamy MOBEAEHUS U CNOCOGCTBYHOT MpoLeccaM CaMoro3HaHus,
CaMOBOCMNUTAHNSA WU CaMOpa3BUTUSA, Pa3BUTUA BHYTPEHHEW MO3NLUMKU IMYHOCTU, NaTPUOTU3MA U
YBXEHWSA K 3aKOHY W MpaBonopsaky, YenoBeKy Tpyja M CTapllemy MOKOEHWIO, B3aMMHOIO
YBOXEHWSA,  OEPeXHOro  OTHOWEHUS K  KyJbTYPHOMY  Hacneguto 1 Tpaguumsam
MHOTOHaLMOHaIbHOr0 Hapoga Poccuiickor defepauun, NpUpoae U OKPY>XKaroLLEen cpeje.

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMS y4ebHOro npeamMeta «brnonorus» AoMKHbl 0TpaXKaTb
FOTOBHOCTb M CMOCOGHOCTb 06Y4aroLMXCS PYKOBOACTBOBATLCA CHOPMMPOBAHHOW BHYTPEHHEN
No3ULMEA IMYHOCTW, CUCTEMOM LEHHOCTHbIX OpPUEHTAaUM, MO3UTUBHLIX BHYTPEHHUX
ybeXXieHNin, COOTBETCTBYIOLMX  TPaAULMOHHBLIM  LIEHHOCTAM  POCCUMIACKOro  0OLLEeCTBa,
pacLUMpeHne XXU3HEHHOTO OMblTa M OnblTa AeATeNIbHOCTM B MPOLEcce peannsaumm OCHOBHbIX
HanpaeNeHWiA BOCNUTATE/IbHOW LeATeNIbHOCTM, B TOM YMC/E B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

CPOPMMPOBAHHOCTb  FPaXKAAHCKOM  No3vumy  00y4atoWerocd Kak akTUBHOIO U
OTBETCTBEHHOIO Y/1eHa POCCUIACKOro 06LLEeCTBa;

OCO3HaHMe CBOWX KOHCTUTYLMOHHbIX MpaB W 0653aHHOCTEN, YBaKeHWe 3aKoHa U
NpaBoMopPALKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW [eATeNIbHOCTU NPU CO34aHNM y4ebHbIX NPOEKTOoB,
peLLeHnmn y4ebHbIX 1 NO3HaBaTe/IbHbIX 334a4, BbINOTHEHUN BUOIOMMYECKUX IKCNIEPUMEHTOB;

CNOCOOHOCTL  OMpefensTb COOCTBEHHYHO MNO3ULUMIO MO OTHOWIEHWUIO K  SBMIEHUAM
COBPEMEHHOW XXM3HU N 0OBACHATD €€;

YMEHWe  yuuTblBaTb B  CBOWX  [ENCTBMSAX  HEOOXOAUMOCTb  KOHCTPYKTMBHOIO
B3aVMOLENCTBUA NHOLEN C PasHbIMK YORXKAEHUAMM, KYNbTYPHBIMA LLEHHOCTAMU U COLUanbHbIM
MONIOXKEHUEM;

FTOTOBHOCTb K COTPYAHWYECTBY B TPOLECCE COBMECTHOIO BbIMO/HEHUA Y4YeOHbIX,
Mo3HaBaTe/lbHbIX W WCCMef0BaTeNbCKMX 3afady, YBOKUTENIbHOMO OTHOLIEHUA K MHEHUIO
OMNMOHEHTOB NP 06CYXKAEHNM CMOPHbIX BOMNPOCOB GMONOMMYECKOro CoAepXaHus;

FOTOBHOCTb K I'YMaHWTapHOIN 1 BONIOHTEPCKOW LeATeNIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

ChopMMPOBAHHOCTb POCCUMACKON MPaXKAaHCKOW UAEHTUYHOCTU, NaTPUOTU3MA, YBXKEHUS K
CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTM nepef POAMHOM, ropAocTy 3a CBOM Kpal, CBOHO
PofMHY, CBOWA 3bIK U KYNbTYPY, NPOLLIOE N HACTOsILLIee MHOMOHaLMOHaNbHOTO Hapoga Poccuu;

LLEHHOCTHOE OTHOLUEHWEe K TNPUPOLHOMY HAacMeavio U NaMATHWKaM  NpUpoabl,
[OCTUXKeHMsIM Poccum B HayKe, UICKYCCTBE, CNOPTE, TEXHONOTUSX, TPYAE;

CMOCOGHOCTL OLEHMBATL BKIaL POCCUACKMX Y4YEHbIX B CTaHOBMEHME W pa3BUTME
6ronorum, NoOHMMaHns 3Ha4eHns 61MONOrMN B NO3HAHWW 3aKOHOB MPUPOABI, B XXM3HWN YeNOBeKa U
COBPEeMEHHOr0 00LLEeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

0CO3HaHWe AYXOBHbIX LIEHHOCTEN POCCUIACKOI0 Hapoaa;

ChopMMPOBaHHOCTb HPABCTBEHHOI O CO3HAaHWS, 3TUHECKOTO NOBEAEHUS;

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 POAMTENsM, CO3[4aHMI0 CeMbW 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/ENCTBUS XXMBOW NPUPOAbI U €€ LLIeHHOCTH;

FOTOBHOCTb K CamMOBbIP&XXEHMIO B pa3HbIX BWAAX WCKYCCTBa, CTPEM/eHME MNPOABNATH
KayecTBa TBOPYECKOW IMYHOCTY;

S) ¢usuyeckoro BOCHMTAHHMSA, (POPMHPOBAHUA  KYJIbTYPBI 310POBbS H
IMOLIUOHAJIBHOTO Gnarononyqnﬂ:

MOHVMaHVe ¥ peasnm3auns 340p0oBOro 1 6e3onacHoOro obpasa Xu3Hu (340poBoe NuUTaHue,
cobMofeHne TMTMEHNYECKNX NPaBU Y HOPM, COanaHCUPOBaHHbIN PEXUM 3aHATUIA U OTAbIXa,
perynapHas gusmyeckad akTUBHOCTb), OEPEeXXHOro, OTBETCTBEHHOIO W  KOMMETEHTHOrO
OTHOLUEHUSA K COBCTBEHHOMY (PM3NYECKOMY U NMCUXUYECKOMY 3[0POBbLIO;

MOHVMaHWe LEHHOCTM MpaBui  WHAMBUAYATbHOrO W KOMNEKTUBHOrO 6e30nacHoro
NoBefEeHNS B CUTYaLMAX, YIPOXKatoLWMX 340POBbIO U XXU3HW NOAEN;

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

6) TpynoBOro BOCIMTAHUSA:

rOTOBHOCTb K TPYAY, 0CO3HaHWe LLleHHOCTN MacTepCcTBa, TPYAON06UE;

FOTOBHOCTb K aKTMBHOM AeATeNIbHOCTN TEXHONOMMYECKOM U COLMaNbHON HanpaBieHHOCTH,
CNOCOOGHOCTb  MHUUMMPOBATb,  NJAHUPOBATb W CAMOCTOATE/IbHO  BbIMOMHATL  TaKyto
[eATeIbHOCTb;

MHTEpPEeC K pas/iMyHbIM cepam NpodecCUOHaNbHON AeATeNbHOCTU, YMEHME COBepLUaThb
0CO3HaHHbIN BbI6Op OyayLLel Npoteccun 1 peasin3oBbiBaTb COOCTBEHHBIE XXN3HEHHBIE MaHbl;

FOTOBHOCTb M CMOCOBGHOCTb K 06pa3oBaHMIO M caMo06pa3oBaHMIO Ha MPOTSXKEHWUU BCei
XN3HW;

7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:



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

MOBbILLEHNE YPOBHA 3KOJIOTMYECKON KY/NbTypbl: MPUOBPETEHME OMbiTa MIaHNPOBaHUA
MOCTYMKOB ¥ OLLEHKWN UX BO3MOXHbIX MOCNEACTBUI 41 OKPYXKatOLLEei cpefbl;

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

CMOCOBHOCTL MCMO/b30BaTh NPUobpeTaemble NMPU U3yYeHUU GUONOTUKN 3HAHUA U YMEHUS
npy pelleHnn npobniem, CBA3aHHbIX C pauMOHaIbHLIM NPUPOAOMNO/L30BAHMEM (CO6NtOLeHMe
npasu/i NOBeeHVs B MPUPOfe, HampaB/eHHbIX Ha COXPaHeHWe PaBHOBECUS B 3KOCHCTEMAX,
OXpaHy BMAOB, 3KOCUCTEM, Brochepsbl);

aKTMBHOE HenpusThe [eNCTBUM, MPUHOCALMX Bpel OKpYXXatoLlein MpupoLHON cpefe,
YMeHMe MpPOrHo3MpoBaTb HebMaronpuATHble 3KOMOMMYeCcKMe NOoCNeACTBUS NPeanpUHUMAeMbIX
[eACTBUIA N NpefoTBpawaThb ux;

Ha/Mume pasBUTOrO 3KOMIOTUYECKOTO MbILLIIEHWNSA, 3KOMOMMYECKOW Ky/bTypbl, OMbiTa
[EeATeNbHOCTU  3KOJIOTMYECKOM  HanpaB/IeHHOCTW, YMEHUsi PYKOBOACTBOBATbCA UMW B
Mo3HaBaTe/IbHON, KOMMYHWKATMBHOM W COLMaTbHON MpaKTUKe, FOTOBHOCTM K Y4YacTUIO B
MPaKTUYEeCKOW [eATeNIbHOCTN 3KOOrMYECKON HanpaBeHHOCTY;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

CopMMPOBAHHOCTb  MMPOBO33PEHNS, COOTBETCTBYIOLLErO  COBPEMEHHOMY  YPOBHIO
pasBUTUA HaykM W OOLLECTBEHHOW MpPaKTUKW, OCHOBAaHHOrO Ha Auanore KynbTyp,
CMOCOOCTBYHOLLIEr0 0CO3HAHMIO CBOEr0 MECTA B MOJIMKY/IbTYPHOM MUPE;

COBEpLLEHCTBOBaHWE A3bIKOBOW M YMTATE/IbCKON KyNbTYPbl Kak CpesCcTBa B3aMOAENCTBIUA
MEXAY MOLbMMU U NMO3HaHUA MUPa;

MOHVMaHVe Creunmukyn B1MonorMm Kak Hayku, OCO3HaHWA eé ponv B (POpMUpPOBaHUU
paLMOHaNbHOMO HayYHOro MbILLNEHUA, CO34aHUN LIeNIOCTHOMO MPeACTaBneHns 06 OKpyXaroLLem
MUpE KaKk O e[MHCTBEe MNpUPOAbl, YenoBeka W 06LWecTBa, B MO3HAHWUN NPUPOAHBIX
3aKOHOMEPHOCTel 1 peLLeHnn Npo6siemM COXpaHeHUs NPUPOAHOTO PaBHOBECHS;

Y6eXXAEHHOCTb B 3HAYMMOCTM GUONOrMN ANS COBPEMEHHOMN LMBMAM3aLMN: 06ecreveHns
HOBOrO YPOBHS Pa3BUTUA MeAMLMHbLI, CO3JaHne MepCrieKTUBHbLIX GUOTEXHONMOIMIA, CMOCOGHBIX
peLlaTb pecypcHble Npo6aemMbl pasBUTUA YelI0BEYECTBA, NOUCKA MYTEN BbIXOAa U3 rnobasbHbIX
9KO/I0rnyeckmx Npo6siem 1 obecneyeHns nepexoia K yCTomumMBoMy pas3BuUTUIO, paLMoHaIbHOMY
1CNOJIb30BaHMIO MPUPOLHbLIX PECYPCOB M (POPMUPOBAHUIO HOBbIX CTAHLAPTOB XM3HU;

3aMHTEePecOBaHHOCTb B NOyYeHUN BUONMOTMYECKUX 3HAHWUIA B LIENISX MOBbILLEHWS O6LLEN
Ky/bTypbl, €CTeCTBEHHO-Hay4YHOW [paMOTHOCTM, KakK COCTaBHOM 4aCTW (YHKLMOHaIbHOM
rPamoTHOCTY 06yyatoLLMXCH, (HOPMMPYEMOIA NPU U3yHeHUN GUONOTUK;

MOHWMaHMe CYLLHOCTM METOAOB MO3HAHWS, WUCMO/b3YyeMbIX B ECTECTBEHHbIX HayKax,
CMOCOBHOCTM MCMOMb30BaTb MONYyYaeMble 3HaHUA [N9 aHanM3a U O0ObACHEHMS ABNEHWUIA
OKPY>KatoLLero mupa 1 MNpoUCXOAsALMX B HEM W3MEHeHWid, YMeHWe fenaTb O60CHOBaHHbIE
3aK/II0YEHNA HA OCHOBE Hay4HbIX (JaKTOB U WMEIOLMXCH AaHHbIX C Le/bl MONyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOBGHOCTb CaMOCTOATENIbHO UCMO/Mb30BaTb OMONMOrMYECKNe 3HAHUA A1 peLleHns
npobnem B peanbHbIX XU3HEHHbIX CUTYaALUMSAX;

OCO3HaHWe LEHHOCTU Hay4HOW [eATeNIbHOCTW, rOTOBHOCTb OCYLLECTBMATb MPOEKTHYHO U
“cCnesoBaTe/bCKyH 4eATe/lbHOCTb MHANBUAYaIbHO U B TPYMne;

FOTOBHOCTb M CMOCOBHOCTb K HEMpepbiBHOMY 006pa30oBaHMIO U CamMoo6pa3oBaHuio, K
aKTMBHOMY TMOMYYEHWUIO HOBbIX 3HaHWM MO 6MOMOrMM B COOTBETCTBUM C KWU3HEHHbLIMM
NOTPe6GHOCTAMMN.



METANPEIMETHBIE PE3YJIbTATHI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHUS y4ebHOro npeameta «buonorus» BKIKOYaKOT:
3HauUMMble AN (OPMMPOBAHWA  MUPOBO33PEHMSA  0Oy4atoWMXCA  MEXANCLUMINHAPHbIE
(MeXnpeameTHbIe) 06LLeHaYYHbIE MOHATUS, OTPKAKOLLME LIeNOCTHOCTb HAYYHOM KapTUHbI MUpa
N crneunduKy MeTOA0B NO3HaHMSA, UCMO/b3YEMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3HEPrus,
SIBNIEHMe, MPOLIECC, CUCTEMA, HayyHbIA (hakT, MPUHLMM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, WcCnefoBaHne, HabMoaeHne, U3MepeHue, 3KCMEPUMEHT W ApYrue); YHUBEPCA/IbHbIe
yyebHble feicTBusA (Mo3HaBaTeNlbHble, KOMMYHUKATUBHbIE, PErynsaTUBHbIE), 06ecneynBaroLme
(hopmupoBaHMe (YHKLMOHANbHON FPaMOTHOCTM U COLMaTIbHOM KOMMETEHUMM 0BYyYatoLmxcs;
CNoco6HOCTb obyvaroLmxcs MCNoNb30BaThb OCBOEHHble MEXANCLMNIMHAPHbIE,
MVPOBO33PEHYECKME 3HAHUS W YHUBEpPCa/ibHble Y4yebHble [eACTBUA B MO3HaBaTe/lbHON |
CoUManbHOM NpaKTUKe.

B pesynbtate u3ydeHus OMONOrMM Ha YPOBHE CpefHero o6Lero o6pasoBaHus Yy
obyvatoulerocs 6yayT cthopmmpoBaHbl Mo3HaBaTe/lbHble YHMBEPCA/IbHbIE Y4YebHble AencTBuMS,
KOMMYHWKaTMBHblE YHMBEpPCa/ibHble Yy4ebHble [AeNCTBUSA, PerynaTuBHbIE YHWUBEPCA/IbHbIE
yyebHble LeCTBUA, COBMECTHAsA AeATe/IbHOCTb.

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

OBnaneHne YHUBEpPCAJIbHBIMH y'lGﬁHbIMI/I NMO3HABATCJIbHBIMH IleﬁCTBI/IHMHZ

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOoCTOATENIbHO  (hOPMYNIMPOBaTb W aKTyaM3upoBaTb MNpPo6neMy, paccMaTpuBaTth €€
BCECTOPOHHE;

MCNONb30BaTb MPWY OCBOEHWM 3HAHWI MNPWEMbI IOTMYECKOrO MbILLEHNS  (aHanun3a,
CUHTE3a, CpaBHeHUs, Knaccupukauuy, 00600LLEHNSA), pPacKpblBaTb CMbIC OGUOMOMMYECKUX
MOHATUI (BbIAENATb UX XapaKTepHble NPU3HAaKK, YCTaHaBIMBATb CBA3MN C APYTMMU MOHATUAMM);

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

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

CTPOMTb /IOFMYECKMe paccyXaeHusi (MHAYKTUBHbIE, [eAYKTVBHbIE, MO aHanorumu),
BbISIBNATb 3aKOHOMEPHOCTM 1 MPOTUBOPEYUMS B pPacCMaTpMBAEMbIX SBNEHMSX, POPMYNMPOBaTb
BbIBO/b! 1 3aKNHOYEHUS;

MPUMEHATb CXEMHO-MOJE/NbHbIE CPeACcTBa ANA NPeACTaB/eHNs CYLECTBEHHbIX CBA3eW U
OTHOLLUEHWIA B M3y4YaeMbIX OMONOrMYECKMX O0OBEKTAX, a Takke MPOTMBOPEYUMIA pa3HOro pofa,
BbISIBIEHHBIX B Pa3/IMYHbIX MHPOPMALMOHHbIX UCTOYHUKAX;

paspabatbiBaTh NaH peLleHnUs NpobaemMbl ¢ YHETOM aHaIM3a UMEROLLMXCS MaTepuasibHbIX
N HemaTepuaibHbIX PECYpCOB;

BHOCUTb KOPPEKTVBbI B [AESATENbHOCTb, OLEHMBATb COOTBETCTBME PE3YNbTAaTOB LENAM,
OLleHMBaTb PUCKM NOCNEACTBU AESTENbHOCTM;

KOOPAMHUPOBaTL W BbIMOMHATL paboTy B YC/OBUSX PeasibHOro, BUPTYasIbHOMO W
KOMOVHMPOBaHHOI 0 B3aMOeNCTBUS;

pa3BMBaTb KPeaTVBHOE MbILL/IEHNE NP PELLEHMMN XU3HEHHbIX NPO6/IEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BNafieTb HaBblKamy y4e6HO-M1CCNef0BaTeIbCKON M NPOEKTHON [eATeNbHOCTH, HaBblKamu
paspeLleHns nNpobaem, CnoCO6HOCTHIO Y TOTOBHOCTLIO K CAMOCTOSATE/IbHOMY MOUCKY MeTO/0B
peLleHns NpaKTUYeCcKmnX 3agad, MPYMEHEHUIO PasINYHbIX METOL0B NO3HaHUS;

MCMOMb30BaTb Pas/iMyHble BUAbI AEATENIbHOCTV MO MONYYEHUIO HOBOIO 3HAHMWSA, ero
WHTeprpeTauuu, npeobpasoBaHuio U MPUMEHEHUIO B Y4YeOHbIX CUTyaumsX, B TOM YWUC/E Mpu
CO3aHNM Y4eBHbIX 1 COLMabHbLIX MPOEKTOB;

(hopMUPOBaTb HaYYHbIN TUM MbILNEHUSA, BNaJeTb HAYYHOW TEPMUHONOIMEN, KNHOYEBbIMU
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 peLleHWs, HaxXOAWTb aprymMeHTbl [ [0Ka3aTefbCTBa CBOWX YTBEPXKAEHWHN,
3a/laBaTb MapameTpbl Y KPUTEPUMN PELLIEHNS;

aHasmM3MpoBaTb MOJMIyYeHHble B XOAe pelleHns 3afaun  pesy/bTaTbl, KPUTUYECKU
OLeHMBATb X AOCTOBEPHOCTb, MPOrHO3UPOBATb U3MEHEHWNE B HOBbIX YC/IOBUSIX;

[iaBaTb OLEHKY HOBbIM CUTYyaLuaM, OLEeHVBATb NPUOBPETEHHBIV ONbIT;

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

YMETb  MEPeHOCUTb 3HaHUA B MO3HaBaTe/lbHYH) U MpaKTUYecKyld  06/1acTu
XV3HeLeATebHOCTH;

YMETb MHTErpupoBaTh 3HAHNA U3 PasHbIX NPeAMeTHbIX 061acTeNn;

BblBUraTb HOBble WAeW, NpefnaraTb OpPUrMHabHbIE MOAXOAbl W PeLleHWs, CTaBUTb
npo6nembl 1 3aa4n, LOMyCKatoLLVe allbTePHATUBHbIE PELLEHNS.

3) padora ¢ nnpopmManmeii:

OPVEHTMPOBATLCA B Pa3INYHBIX UCTOYHMKAX MH(opMaLum (TekcTe yyebHOro nocobus,
Hay4HO-MONYNAPHON NUTepaType, BUONOrMUYECKMX COBApPsAX U CNPABOYHMKAX, KOMMbIOTEPHbIX
6azax [aHHbIX, B VIHTepHeTe), aHanM3MpoBaTb WHMOPMALMIO PasIMyHbIX BUAOB U (HOpM
npeacTaBneHuns, KPUTUYECKN OLeHMBATL eé OCTOBEPHOCTb U HEMPOTUBOPEUNBOCT;

(hopMynMpoBaTh 3anpocbl U MPUMEHATb Pa3NMyHbIE METOAbl MpW MOWUCKe W oT6ope
G1ONOrNYECKOo MH(OPMAaLLMK, HEOOXOAMMOW AN1S BbIMOMHEHUS YYeOHbIX 3afay;

nprobpeTaTb ONbIT WCMO/b30BaHUA WMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOMOMUN,
COBEpLLEHCTBOBATb Ky/IbTYpPY aKTUBHOIO MUCMO/b30BaHNSA Pa3/IMYHbIX MOUCKOBbIX CUCTEM,;

CaMOCTOATENIbHO  BbIGMPaTL ONTUMabHYK  (DOPMY NPeLCcTaBleHns  61oornyeckon
NHopMaLmn (CXembl, rpauKum, uarpammbl, Tabanubl, PUCYHKN 1 APYroe);

MCNONb30BaTb Hay4HblA A3blK B KayeCcTBe CpeAcTBa Mpu paboTe C GMONOrMYecKoid
MH(opMaumend: NPUMEHATb XMMUYECKME, (IU3NYeCKMe U MaTeMaTUYecKne 3HakM U CUMBObI,
(hopmynbl, abbpesBmaTypy, HOMEHKNATypy, WCMoib30BaTb U Mpeobpa3osbiBaTh 3HAKOBO-
CYMBO/IMYECKME CPeACTBa HarNAAHOCTY;

BNafleTb HaBblKaMW pacno3HaBaHUA W 3aWWTbl  MH(OpPMaUuUK, WUHEHOPMALMOHHOA
6e30nacHOCTM IMYHOCTW.

OBnaneHne YuuBepCaJdbHBIMH KOMMYHHUKATHBHBIMHA Z[eﬁCTBHﬂMH:

1) obenne:

OCYLLIECTB/ATb KOMMYHMKALMWN BO BCEX Chepax XM3HWU, aKTUBHO y4acTBOBATb B uasore
WU OUCKYCCUM MO CYLLeCcTBY 06CYXXaaemoil TeMbl (YMeHWe 3afaBaTb BOMPOCHI, BbICKa3blBaTb
CYXX[EHNA OTHOCWUTENbHO BbINO/IHEHWS MpeAiaraeMoi 3ajayn, Y4uuTblBaTb WHTEPECHl U
COrN1acoBaHHOCTb MO3WLMI APYIrUX YHaCTHUKOB Ananora uam gUcKyccum);



pacro3HaBaTb HeBepbasibHble CpeAcTBa OOLLEHMS, MOHWMATb 3HAYEHWE COLMa/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 YBOXKUTENbHOE OTHOLLEHUE K COGeCeHUKY N B KOPPEKTHOW (hopme
(hOpMYNNPOBaTb CBOV BO3PXKEHUS;

pas3BEPHYTO W NOrMYHO M3naraTb CBOK TOYKY 3PeHUsi C UCMO/Sb30BaHNEM S3bIKOBbIX
CpeacTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHMMATb U MCMO/b30BaTb MPEMMYLLECTBA KOMaHAHOW Y UHAWMBUAYaNbHON paboTbl Npu
peLleHny 6ruonornyeckort NpobaemMbl, 060CHOBbLIBaTb HEOOXOAMMOCTb NPUMEHEHUSA TPYMMOBbIX
(hopM B3aUMOAENCTBMS NPU PELLEHNN Y4e6HOI 3a4auu;

BblOMpaTb TeMATMKY W MEeTOAbl COBMECTHbIX AeWCTBUA C YY4ETOM OOLUMX WMHTEepecoB
BO3MOXHOCTEN KaX[0ro YfeHa KOJNeKTuBa,;

NPUHMMaTL LM COBMECTHOW [AesATeNbHOCTM, OpraHu3oBbIBaTb M KOOPAMHWUPOBATb
[eiCTBNA MO eé [OCTMXKEHWMIO: COCTaB/ATb MnaH AeWCTBUM, pacnpefeniiTb poan € YYETOM
MHEHWI y4aCTHNKOB, 06CYX4aTb pe3y/nbTaTbl COBMECTHOW paboThl;

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

npeg/aratb HOBble MPOEKThI, OLEHMBATb UAEW C MO3NLUMU HOBU3HbI, OPUTMHASILHOCTH,
NPaKTUYeCKO 3HAYMMOCTU;

OCYLLECTBNATL MNO3UTUBHOE CTPaTermyeckoe MOBEAEHNE B Pas/INyHbIX CUTYyauusx,
NPOSBAATL TBOPYECTBO 1 BOOOPaXKEHME, ObITb MHALNATUBHLIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

MCNONb30BaTb OMONOrMYECKME 3HAHWA [N1 BbISBNEHUA MNPO6GMEM U UX pelleHust B
YKM3HEHHBIX N YYEBHbIX CUTYaLMAX;

BblOMpaTh Ha OCHOBE GUOMIOMMYECKMX 3HAHWI LieNIEBbIE U CMbIC/IOBbIE YCTaHOBKW B CBOMX
[e/CTBUAX M MOCTYNKaxX Mo OTHOLUEHUIO K >KUBOW MpUpoAe, CBOEMY 3[40PO0BbI0 U 3[0POBbLIO
OKPY>KatoLLWUX;

CaMOCTOATE/IbHO OCYLLECTBNSATb NO3HABATE/IbHYIO AEATEeNIbHOCTb, BbISBSTL NPO6IEMbI,
CTaBUTb W (POPMYyNMpPoBaTb COOGCTBEHHblE 3afayM B 00Opa3oBaTeNbHOW AeATeNlbHOCTU W
YKM3HEHHbIX CUTYaLMAX;

CaMOCTOATE/IbHO COCTaB/ATh MNJaH peLleHns NpobaeMbl C YHETOM MMEIOLLMXCH Pecypcos,
COOCTBEHHbIX BO3MOXXHOCTEN M NPeAnOYTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYyaLMsM;

pacLuMpATb paMKK y4ebHOro npeAmMeTa Ha OCHOBE JIMYHbIX MPEAMNOYTEHWA;

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

OLeHMBaTb NPUOBPETEHHDIN ONbIT;

Cnoco6cTBOBaTH (POPMMPOBAHMIO U NPOSBEHUIO LUMPOKOW 3pYAULMMN B PasHbIX 06/1aCTsAX
3HaHWA, NOCTOAHHO MOBbILLIATL CBO 06Pa30BaTE/NbHbIN U KYNbTYPHbIA YPOBEHD.

2) CAMOKOHTPOJIb:

fiaBaTb OLIEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTb, OLIEHMBATb
COOTBETCTBME Pe3yNbTaToB LieNsaM;



BNafeTb HaBblKaMy MO3HaBaTEMbHOW PetIeKCMM Kak OCO3HaHMS COBEPLLIAEMbIX AENCTBHI
W MbIC/INTENbHBIX MPOLLECCOB, MX Pe3yNbTaToOB M OCHOBAHWIA, UCNO/b30BaTb MNPUEMbI pedieKcum
AN OLEHKW CUTYyaLuK, BbIGOPa BEPHOTO PeLUEHNS;
YMETb OLeHMBATb PUCKM 1 CBOEBPEMEHHO NPUHMMATb PELLEHMS MO UX CHUXKEHWIO;
MPVHMMAaTb MOTMBbI U apryMeHTbI APYTUX NPU aHa/In3e pe3yNbTaToB AeATeNIbHOCTY;
3) npuHATHE ceds1 U IPYTrUX:
NPUHMMaTb ce6sl, NOHMMast CBOM HeAOCTAaTKMN M JOCTOMHCTBA;
MPVUHMMAaTb MOTMBbI U apryMeHTbI APYTUX NPU aHa/In3e pe3yNbTaToB AeSTe/IbHOCTY;
MpW3HaBaTb CBOE NPaBO 1 NPaBO APYTUX Ha OLLINOKY;
pa3BMBaTb CMOCOGHOCTb MOHMMATb MUP C MO3WLMKN APYTOro YenoBeka.
NPEIMETHBIE PE3YJIbTATHBI

MpeameTHble pe3ynbTaTbl OCBOEHWA COAepXKaHWs yvebHOro npeamera «buonorus» Ha
yrny6néHHOM YpOBHe OpPUEHTMPOBaHbI Ha 0becreveHre NPopUILHOro 06y4YeHNs 0byyaroLmxca
6vonornn. OHM BK/KOYAKOT: Creuuduyeckre ansa OMONOTMU HayyHble 3HaHUA, YMEHWUA U
Crnocobbl [e/CTBMIA MO OCBOEHWIO, WHTeprnpeTauMnm UK Npeobpa3oBaHUI0 3HaHWWA, BUAbl
[eATeNIbHOCTU MO MOJYYEHUKO HOBbIX 3HAHWA UM UX MPUMEHEHUIO B Pas3/IMYHbIX Y4ebHbIX, a
TaKXe B peasibHbIX XXU3HEeHHbIX cUTyaumsax. INpeaMeTHble pesynbTathbl NpeacTaBneHsbl o rogam
N3yYeHuns.

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

ChOpPMMPOBAHHOCTb 3HAHWI O MEeCTe Y Poan GUONIOrMK B CUCTEME ECTECTBEHHBIX HaykK, B
(hOPMUPOBAHMM 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
OronornyeckMe TepMMHbI U MOHATMSA (KU3Hb, K/ETKa, OopraHu3Mm, metabosiv3m, romeocTtas,
camoperynsauus, caMoBOCMNpPOn3BeLeHNe, HacNeACTBEHHOCTb, M3MEHUYNBOCTbL, POCT U pPasBuUTue),
ovonormnyeckne Teopumn (kKnetouHas Teopus T. LleaHHa, M. LUneigeHa, P. Bupxosa,
XPOMOCOMHas Teopusi HacneAcTBeHHocTU T. MopraHa), yueHusi (H. . BaBunosa — 0 LeHTpax
MHOroo6pasvs 1 NpPOUCXOXKAEHUS KYNbTYPHbIX PacTeHWiA), 3aKoHbl (e4MHO06pa3ns NOTOMKOB
MepBoro MOKOJIEHNA, pacLLensieHns, YNCTOTbI raMeT, HesaB1CMOro HacnefosaHus 1. MeHaens,
rOMOJIOrMYECKUX PSA0B B HacNeACTBEHHOW u3MeHumBocTM H. . BaBwnosa), NpUHUMNGI
(KoMnnemeHTapHOCTK);

B/lafleHNe OCHOBHbIMW METOAaMM HayyHOro Mo3HaHus, UCMO/b3yeMbIX B OMONOrMYeCcKmX
NCCnefoBaHUAX XXUBbIX 00BEKTOB (OMuMcaHue, n3mMepeHue, HabaeHne, 3IKCNEePUMEHT);

YMeHVe BblAensTb CYLEeCTBeHHble NPU3HaKW: BMPYCOB, KIETOK MPOKapuUoT U 3yKapuor,
OJHOKNETOYHbIX M MHOTOK/IETOUYHbIX OPraHn3MoB, B TOM uucne 6akTepuid, rpnbos, pacTeHui,
YXMBOTHBIX M YeNoBeKa, CTPOEHWS OpraHoB U CUCTEM OpraHOB PacTEHWUIA, XXMBOTHBbIX, Y€/I0BEKA,
MPOLLECCOB  XKM3HELEATENIbHOCTM, MNPOTEKAloWMX B OpraHu3Max pacTeHWA, >XUBOTHbIX U
yesioBeKa, 61oNOrMYeCKNX NPoLLeccoB: 06MeHa BeLLecTB (MeTabonmM3m), NpeBpaLLeHns aHepru,
OpOXeHUsA, aBTOTPOMPHOIO M reTepoTPOHOro TUMNOB NUTaHUA, (HOTOCMHTE3a M XEMOCUHTE3A,
MWTO3a, Mein03a, raMeToreHesa, aMopuoreHesa, NOCTIMOPUOHA/IbHOIO Pa3BUTUSA, Pa3MHOXEHNS,
VHAMBULYANbHOTO Pa3BUTUA opraHu3Ma (OHTOreHesa), B3aMMOLEICTBUSA TFEeHOB, reTeposuca,
MNCKYCCTBEHHOIO 0T6OpA;



YMEHWe YCTaHaB/IMBaTb B3aUMOCBA3N MeXAy OpraHouamu KIeTKU U UX (DYHKLUAMU,
CTPOEHMEM K/ETOK PasHbIX TKaHeN N UX PYHKUMSMI, MEXAY OpraHaMun 1 cMcTeMaMu OpraHoB y
PacTeHW, >XMBOTHbIX M 4YenoBeka M WX QYHKUUAMKU, MeXJy CUCTEMaMU OpraHoB U WX
(DYHKUMAMK, MeXay aTanamu 0oOMeHa BeLlecTB, 3Tarnamyl KIeTOYHOr0 LUMKA W YKU3HEHHbIX
UMKNOB OpraHvM3MoB, 3Tanamy 3MOPUOHASIbHOrO pPasBUTUS, TEHOTUMOM U (PEHOTUMOM,
(PEHOTMMNOM U (PaKTopamMu cpefbl 06UTaHUS;

YMEHWE BbISBMIATL OTIMUUTENbHbIE MPU3HAKM XMBLIX CUCTEM, B TOM YMC/Ie PaCcTEHWIA,
YXVMBOTHbIX U Ye/0BeKa;

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

yMeHVe pellatb OMOMOrMYeckre 3adayn, BbIABAATb MPUUUHHO-CNELCTBEHHbIE CBA3U
MeXZay uccnefyembiMy  6UOMOTMYECKUMI  NpoLeccaMn U SBMEHUAMM, [eNaTb BblBOAbI U
MPOrHO3bl HA OCHOBAHWM MOJTyYEeHHbIX Pe3y/bTaToB;

YMeHMe BbIMOSHATL 1ab0paTopHble U NpakTUYeckue paboTbl, CO6/04aTh MpaBuia npw
paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMeHWe BbIABUraTb [UNOTe3bl, MPOBEPATb WX 3KCMEPUMEHTA/IbHbIMUA  CPeAcTBamu,
(hopmynupys Lenb UccnefoBaHns, aHaIM3NMPoBaTh MNOYyUYeHHble pe3y/ibTaTbl U e1aTb BbIBOAbI;

YMeHMe y4acTBOBaTb B Y4eOHO-MUCCNefoBaTeNbCKOM paboTe Mo 6MON0rMKU, 3KOMOrnK W
MeauLMHe, NPOBOAMMONM Ha 6ase LUKOMbHbIX Hay4HbIX OOLLECTB, U Ny6/MYHO NPeACcTaBNsTb
MOJTlyYeHHbIe Pe3ynbTaTbl Ha YYEHUYECKNX KOH(epeHLMaX;

YMEHMe OLEHMBATb 3TWMYECKME acrneKTbl COBPEMEHHbIX WCCMefoBaHWn B 0651acTu
ovonormm n MeguuuHbl (KNOHMPOBaHWE, WCKYCCTBEHHOE OMI0A40TBOPEHNE, Harpas/ieHHOe
N3MEHEeHMe reHoMa U Co3[jaHne TPaHCTeHHbIX OPraHn3moB);

YMeHMe OCYLLECTBSATb OCO3HaHHbIN BbI6GOP ByayLLeit NpoteccnoHanbHOM AeATeNIbHOCTM B
obnactu 6ruonornu, MeguUMHbI, BUOTEXHONOIMK, BETEPUHAPUM, CENIbCKOMO X034MCTBa, NULLEBOA
MPOMbILLUNEHHOCTW, YrAyOnaTb MO3HABaTE/bHbIA WHTEPEC, HanpaB/eHHbI Ha OCO3HaHHbIN
BbIOOP COOTBETCTBYHOLLEA MpotheccMn M NPOLO/MKEHWE 6MONOrMYecKoro 06pa3oBaHMst B
opraHu3aumsax cpefHero NpoMeccroHaIbHOMo 1 BbICLLEr0 06pa3oBaHus.

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

ChOpMMPOBAHHOCTb 3HaHWIA O MECTE U POSIN BUONMOTNK B CUCTEME ECTECTBEHHBIX HayK, B
(hopMMPOBaHNM COBPEMEHHON €eCTeCTBEHHO-HAy4YHOW KapTWHbI MWUpa, B MO3HaHUW 3aKOHOB
NPUPOALI N PeLeHn 3KOMOrMYeckuX npobnem YenoBeyecTBa, a TakkKe B PeLleHMU BOMPOCOB
paunoHasIbHOro MPUPOAONO/bL30BaHNA, M B (JOPMMPOBAHMM LIEHHOCTHOTO OTHOLLEHUA K
npupoge, O6LLECTBY, YeNOBEKY, O BK/Iafe POCCUMCKMX WU 3apybexHbIX Y4Y&HbIX-6M0M0roB B
passuTre buonoruu;

YMeHWe BfafleTb CUCTEMON OGMONOrMYeCKMX 3HaHWI, KOTopas BK/IKOYaeT OrnpejeneHus u
MOHVMaHWe CYLLHOCTM OCHOBOMOMAratLWmx 6NONOrMYecKMX TEPMUHOB W MOHATUIA (BUA,
aKocucTema, 6uocgepa), OGuonoruyeckme Teopun (3BONKOUMOHHas Teopus Y. [apBuHa,
CUHTETMYeCKass Teopus 3Bonoumm), ydeHns (A. H. CesepuoBa — 0 NyTAX WM HanpasleHUAX
aponouun, B.. BepHaackoro — o 6uocgepe), 3akoHbl (FeHeTUYECKOro paBHoBecus k. Xapan
n B. BaliH6epra, 3apogpiweBoro cxoactsa K. M. bapa), npasuna (MuHumMyma HO. Jlnbuxa,
9KO/I0rMYeCKOM NMpamuabl a3Heprum), runotessbl (runotesa «mvpa PHK» Y. FTunbepra);

yMeHVe BafeTb OCHOBHbIMWM METOAAMW Hay4yHOro MO3HaHWA, WCMNO/b3YyeMbIMU B
OMONOrNYeCKMX WCCMEA0BaHUAX >KMBbIX OOBLEKTOB M 3KocucTeM (OnmcaHwWe, U3MepeHue,



HabnoeHne, 3KCMEPUMEHT), Cnocobamm BbISIBNEHUS U OLEHKN aHTPOMOreHHbIX M3MEHEHWIA B
npupose;

YMEeHMe BbIAENATb CYLWECTBEHHbIE MPU3HaKW: BULOB, OMOreoLEHO30B, 3KOCUCTEM U
ouocepbl, CTabUIN3MPYIOLLEro, [ABWXKYLLEro W pa3pbiBalOLLEr0 eCTEeCTBEHHOro 0T60pa,
aJI710MaTpMyYecKoro 1 CUMMaTPUYeCKOro BUA006pa30oBaHus, BAUSAHNUSA ABVKYLLMX CUM 3BOSTHOLUN
Ha reHooHA Nonynauun, NPUCNOCO6IEHHOCTM OPraHN3MOoB K cpefe 00uTaHusi, YepefoBaHus
Hanpas/eHNIA 3BOMOLMI, KPYrOBOPOTA BELLECTB 1 NOTOKA 3HEPrnn B IKOCUCTEMAX;

YMeHMe YCTaHaBNMBaTb B3aMMOCBA3N MeXAy MpoueccamMy 3BOMOLUMK, ABUXKYLLMMM
cunamy aHTpororeHesa, KOMMOHEHTaAMW Pa3NYHbIX 3KOCUCTEM W MPUCMOCOGNIEHUAMU K HUM
OpraHun3moB;

YMEHWE BbISIB/IATb OT/IMUMTENbHbIE MPU3HAKM XKMBbIX CUCTEM, MPUCNOCO6/1EHHOCTL BMAOB
K cpege obutaHus, abMOTUYECKMX U OMOTUYECKUX KOMMOHEHTOB 3KOCUCTEM, B3aMMOCBA3elN
OpraH13moB B CO0OLLIECTBaX, aHTPOMOreHHbIX N3MEHEHWI B 3KOCUCTEMAX CBOE MeCTHOCTU;

YMEHWEe 1CNOb30BaTb COOTBETCTBYHOLLME apryMeHTbI, 6LUOM0rMYECKY0 TEPMUHOMOIMIO U
CUMBOSIMKY AN [0Ka3aTenbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATMYECKMX Tpynn,
B3aVIMOCBSA3M OpPraHn3MoB W Cpeabl 06UTaHWA, eAUHCTBA Ye/lOBEYECKMX pac, He06X04MMOCTM
COXpaHeHnsi MHOroobpasus BMAOB M 3KOCUCTEM KaK YCNOBMS COCYLLECTBOBAHWUSA NPUPOAbI U
4e/I0BEYECTBa;

YMeHMe pelsaTb 6Konoruyeckne 3agadu, BbISIBNATb MPUYUHHO-CNEACTBEHHbIE CBA3U
MeXay uccnefyembiMy  6UOMOTMYECKUMM  NpoLeccaMn U SBNEHUAMMW, [enaTb BbIBOAbl U
MPOrHO3bl HA OCHOBAHWM MOJTYYEeHHbIX Pe3y/bTaToB;

YMeHMe BbIMOSIHATL 1ab0paTopHble U NpakTUYeckue paboTbl, cO6/M04aTh npaBuia npw
paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYL0BAHNEM;

YMEeHWe BbIABUraTb [UNOTe3bl, MPOBEPATb WX 3JKCMNEPUMEHTIbHbIMK  CPeACTBaMU,
(hopmynupys Lenb UccnefoBaHns, aHaIM3NMPoBaTh MNOyUYeHHble pe3y/bTaTbl U e/1aTb BbIBOAbI;

YMeHWe y4acTBOBaTb B y4eOHO-MUCCNefoBaTeNbCKOM paboTe MO 6MONOrMK, 3KONOTUN Y
MeauLMHe, NPOBOAMMON Ha 6ase LWIKOMbHbIX Hay4HbIX OOLECTB, M NY6AMYHO MpPeAcTaBnATb
MoJTlyYeHHble Pe3ynbTaTbl HA YYEHUYECKNX KOH(epeHLMAX;

YMEeHMe OUeHMBaTb TUNOTe3bl U TEOPUM O MPOUCXOXAEHUM HKU3HW, YenoBeka U
4eioBEYECKMX pac, O MpuuMHax, NOCNeACTBMUAX M crnocobax npefoTBpaleHnst rno6aibHbIX
N3MEHeHWn B brocepe;

YMeHMe OCYLLECTBSATb OCO3HaHHbIN BbI6GOP ByayLLeit NpotecCnoHanbHOM AeATeNIbHOCTU B
obnactm  6uonorun,  3KOMOrUW,  MPUPOLOMNOSb30BaHUS,  MeAWLMHbLI,  GMOTEXHONOrWK,
MCMXONIOrNN, BETEPUHapUM, CEeNbCKOr0 XO03AMCTBA, MULLEBOM MPOMbILLINEHHOCTH, Yray6nsTb
No3HaBaTe/lbHbIA  WMHTEPEC, HarpaBfiEHHbIA Ha O0CO3HaHHbIA BbIGOP COOTBETCTBYHOLLEN
npogeccMn 1 NPOLO/MKEHNE OGUMOOTMYECKOro 06pa3oBaHMs B OpraHM3aumsx CcpegHero
NPOECCMOHA/ILHOTO Y BbICLLIEr0 06pa3oBaHus.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakrnyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsI pecypenI
1 bronoruns Kak Hayka
2 YKuBble CUCTEMBI N UX U3YYeHUe
3 Buonorua KneTku 0.5
4 XVMmnyeckas opraHusaumsa KneTku 10
5 CTpoeHue 1 PYHKLMN KNETKK 8
6 OO6MeH BeLLecTB 1 NpeBpaLleHre 3Heprumn B 9 1
KneTke
7 HaC}'Ie,CI,CTBEHI'-'IaFI MHopmaLus 1 9 05
peann3auus eé B KneTke
8 YKU3HEHHbI LMK KNETKN 6 1 1
9 CTpoeHue 1 PyHKLMM OpraHM3MoB 17 1.5
10 Pa3mMHO)KeHWe 1 pa3BUTne OpraHn3MoB 8 15
1 "eHeTVKa — HayKa O Hac/eACTBEHHOCTU 1 ) 05
N3MEHUYMBOCTU OPraH13mMoB
12 3aKOHOMEPHOCTWN HacneACTBEHHOCTH 10
13 3aKOHOMEPHOCTU M3MEHUMBOCTH 6
14 "eHeTVKa YenoBeka 3 1 0.5
15 Cenekuus opraH1M3moB 4 1
16 BuoTexHonorns n CUHTeTUYeCKas bruosorus 4
17 Pe3epBHoE Bpems 1




OBLEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME

102

13




11 KUIIACC

KoaundecTBOo yacoB 3JIeKTp0HHbIe
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Konrtpoabnbie IIpakruueckue
NporpaMmmsl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 3apokaeHne 1 pa3BUTUE 3BOHOLMOHHBIX 4
npeLCcTaBIeHNA B 6G1ON0rK
2 MWnKpO3BO/IOLNSA N €€ pe3ynbTaThl 14 2
3 Makpo3Bonouna 1 eé pesynbTaTtbl 6
4 MponcxoxaeHne N pa3BUTHE XN3HN Ha 15 15
3emne
5 MpouncxoxaeHne YenoBeka — aHTPOMNoreHes 10 1
JKON0rns — Hayka 0 B3aMMOOTHOLLEHUNSAX
6 OpraHn3MoB 1 HagopraHu3mMeHHbIX CUCTEM 3 0.5
C OKpY>KatoLLei cpeaoi
OpraHu3mbl 1 cpefa 06uTaHNA 9 1.5
3KoNorus BUA0B 1 NONynsunii 9 0.5
JKonorns coobLLeCTB. SKOMOrMYecKme
9 . 12 0.5
cUcTeMbl
10 Buocdepa — rnobanbHas sKkocucTema 6
11 Uenosek 1 OKpy»karoLLiasa cpesa 6
12 Pe3epBHOEe Bpems 8
OBLWEE KOMMYECTBO YACOB MO NPOIrPAMME 102 0 7.5
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