MHHHUCTEPCTBO INPOCBEMEHUS POCCHHCKOM ®EJIEPALIANA
Munncreperso odpasosanns Mpkyrekoii obiacru
MKY «Oraen o6pazosanus agmunnctpauun Yyrnexoro paiona»

MOBY COHI Ne 3 p.n. Oxrabpbekuii

PACCMOTPEHO COI''TACOBAHO S_’TBEP)I(I[EHO
Pykosomurens IIIMO “IHpex
\-7——' ;,? =
Ipyauukosa H.I1. ATy 1< © 3 amuncxag H.C.

[porokon Ne 8

ot «27» cenrabps 2024 r., TMpotokon Ne 15

ot «30» centabps 2024 r,

PABOYAS TIPOT'PAMMA
(ID 6375144)

yuebnoro npeavera «Buoaorus. Yraybaennsiii yposens»

Juis obyuaronxes 10 —11 knaccos

p.n. Oxradpbcknii 2023



MNOSICHUTEJIBHAS 3AIIMCKA

Mporpamma no yyebHoMy npeaMeTy "buonorua™ (ganee - 6Monorus) Ha ypoBHe CpPeaHero
o6Lero obpasoBaHus paspaboTaHa Ha 0CHoBe PeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3
«06 o06pa3oBaHun B Poccuiickoit Pepepauyun», ®rOC COO, KoHuenuuu npenogaBaHuUs
y4eb6HOro npegmeta «brUoNOrnsS» N OCHOBHBIX MOMOXEHWUI (hefepasibHON paboyein Nporpammbl
BOCNUTaHWS.

YuebHbln npegmeT «buonorns» yrnyonéHHoro ypoBHS m3ydeHus (10-11 knaccol)
ABNAETCH OLHVMM W3 KOMMOHEHTOB MpPeAMeTHONM 06/1acT «ECTeCTBEHHO-Hay4Hble MPeaMeTbI».
CornacHo nonoxeHnam ®roC COO npounbHble YyyebHble MNPeAMETbl, M3y4vaemble Ha
yrny6néHHoM ypoBHE, ABNAKOTCA CNOCO60M AudepeHumauuy 06yyeHUs Ha YpOBHe CPefHEero
ob6Lero o6pasoBaHMs U Mpu3BaHbl 06ECMeYnTb MPEEMCTBEHHOCTb MEXAY OCHOBHbLIM OOLLMM,
CpefHUM 06WMM, CpefHUM MPOMECCMOHAIbBHLIM U BbICLLUMM 06pa3oBaHneM. B To e Bpems
KaXKAbIA 13 3TUX Y4eOHbIX MPeaMeTOB LO/MKEH ObITb OPUEHTUPOBAH Ha MPUOPUTETHOE peLLeHue
06pasoBate/ibHbIX, BOCNUTATE/NbHbIX W PasBMBAIOLLMX 3adad, CBA3aHHbIX C NpotopueHTaumei
obyyvaromxca U CTUMYNMPOBaHWEM WHTEpeca K KOHKPETHOM 0651acTU Hay4yHOro 3HaHus,
CBA3aHHOIO0 C 6uonorven, MeauLUHON, 3KOMOTUe, MCUXONOTUein, CNOPTOM WM BOEHHbLIM
Lienom.

Mporpamma no yyebHomy npeameTy "buonorua™ faét npeacrasieHre 0 Lenn 1 3agadax
n3ydeHns y4yebHOro npegmeta «buonorusa» Ha yrnyo6néHHOM ypoBHe, onpeaenset 0bs3aresibHoe
(MHBapnaHTHOE) MpegMETHOE COAepXKaHWe, ero CTPYKTYpUpOBaHWe MO pasfenam v Temawm,
pacripegeneHuve rno Kiaccam, peKoMeHAyeT rnocneoBaTe/lbHOCTb U3yYeHns y4ebHOro matepuana
C YYETOM MeXNpPeaMETHbIX W BHYTPUMNPELMETHbIX CBA3eW, NOrMKM Y4ebHOro mnpouecca,
BO3PaCTHbIX 0CO6eHHOCTe obyuvatowmxcs. B nporpamme no 61MonorMm peasnmsoBaH MPUHLMN
MPEeMCTBEHHOCTM C M3y4YeHMeM OWONIONMKM Ha YPOBHE OCHOBHOrO 06Lero 06pa3oBaHus,
Gnarogapa  4eMy MPOCMaTpMBAETCH  HAMpaB/IEHHOCTb  HAa  MOC/eAyloLlee  pasBuTUe
OVMONOrNYECKMX 3HaHWA, OPWUEHTMPOBAHHbLIX Ha (HOPMMPOBaHME ECTECTBEHHO-HAY4YHOro
MVPOBO33PEHNSA, 3KOIOMMUYECKOr0 MbILLMEHMS, NPeACTaBNeHNn 0 340POBOM 06pa3e >XM3HU, Ha
BOCMUTaHVEe OepeXXHOro OTHOLLEHWA K OKpyXKaroLleld npupoaHou cpege. B nporpamme no
o6uonornm TaKxe MNoKasaHbl BO3MOXHOCTU Y4yebHOro npegmeta «buosiorus» B peanvsayum
Tpe6oaHuit ®IFOC COO K nnaHWpyembiM SIMYHOCTHbLIM, MeTanpegMeTHbIM U NPeAMETHbLIM
pesynbTaTaM O0Oy4YeHMss M B (JOPMMPOBAHWM OCHOBHbIX BWAOB Y4eOHO-NO3HABATENbHON
[eATeIbHOCTU 00y4atoLMXC MO OCBOEHUIO COAepPXKaHWs OMOMorMyeckoro 06pasoBaHus Ha
YPOBHE cpefHero obuero o6pazoBaHus.

YuebHbli npegMeT «BMonorns» Ha ypoBHe CpefHero 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 1 6monorMmn PasBUTUA, TEHETUKU, Cenekuun, GUOTEXHONOMMU, 3BOJTHOLMOHHOIO
YUYEHUNSA U 3KOJIOTUN.

3yueHne yuyebHOro npeameta «bnonorus» Ha yrny6n1eHHOM YpOBHE OPUEHTUPOBAHO Ha
MOArOTOBKY 00Yy4atoMXCcs K MNoc/efytoweMy nosiyd4eHno G1Monornyeckoro obpasoBaHus B
By3aX W OpraHu3auumsax cpefHero npogeccMoHasbHOro o6paszoBaHus. OCHOBY ero CoAepXkaHus
COCTaBNAET CUCTEMA OMOMNOrMYECKMX 3HAHWIA, MOMYYEHHBbIX NPW M3Y4YeHUM 06y4YaroLLMMUCS
COOTBETCTBYIOLUMX CUCTEMATMYECKUX pa3fenoB OMOMOTUMM Ha YPOBHE OCHOBHOIO O6LLEro
o6pasoBaHus, B 10-11 Knaccax 3TW 3HaHMS NOyYatoT pasBuUTUe. Tak, pacLluMpeHbl U yriyoneHb!
OMONOrnyeckme 3HaHWA O PacTEHUAX, XXMBOTHbIX, rpubax, 6akTepmsax, opraHu3Me 4esioBeka,
06LLMX 32KOHOMEPHOCTAX >KWU3HW, [AOMOJIHUTENIbHO BK/IHOUYEHbl OMOMOTMYecKue CBeLeHUs



MPUKIALHOTO U MOWCKOBOr0 XapakTepa, KOTOPble MOXHO WUCMO0/b30BaTb KaK OPWUEHTUPbI A/1S
nocneayroLLero Bblbopa npodgeccmn. Bo3aMoXKHa TakXKe UHTerpaumus 61onormyecknx 3HaHun c
COOTBETCTBYIOLMMMN 3HAHUAMMU, MOYYEHHLIMU 00YHatOLMMUCS NPU N3YHEHUN (DU3NKKN, XUMUK,
reorpauuv n maTematmkm.

CTpykTypa nporpammbl Mo YyyebHOMYy npeaMeTy “Buonorus™ oTpaxaeT CUCTEMHO-
YPOBHEBbLIN W 3BOMOLMOHHBIA NOAX0Abl K M3ydeHnto 6uonornn. CornacHoO UM, U3yvaroTcs
CBOMCTBA 1 3aKOHOMEPHOCTU, XapaKTePHbIE [/18 XXMBbIX CUCTEM Pa3HOro YPOBHA OpraHu3aumu,
3BOMOLMN  OpraHMYyeckKoro Mupa Ha 3emie, COXpaHeHUs OMONOrMYecKoro pasHoobpasus
nnaHetbl. Tak, B 10 Knacce M3y4atOTC OCHOBbI MOJSIEKYNAPHOM W KNETOYHON 6Gronorum,
aM6pMoNornm 1 GUoNorMn pasBUTUS, FeHETUKU N Cenekumm, BUOTEXHONOMMU U CUHTETUYECKOWA
ouonoruy, akTyanM3vpyroTca 3HaHUA Oobydarowmxcs Mo 6O0TaHWKe, 300/10MMKU, aHaTOMUW,
(m3nonormmn yenoseka. B 11 knacce nM3y4varoTCs 3BOJIIOLMOHHOE YYEHWe, OCHOBbI 3KOMOTMN U
yueHue o buocepe.

YuebHbln npeameT «buonorms» npusBaH 06ecneYnTb OCBOEHWE 0O6Yy4atoLLMMUCA
OMONOrNYeCKUX TEOpWUA W 3aKOHOB, WAEW, MNPUHLMMNOB W MNpaBWu/, nexawmux B OCHOBE
COBPEMEHHOI eCTECTBEHHO-HAayYHON KapTWHbl MWPa, 3HAHWA O CTPOEHUU, MHOroo6pasmmn u
0COOEHHOCTAX KNEeTKW, OpraHu3Ma, Monynsaumu, OMoLeH03a, 3KOCUCTEMbI, O BblAalOLLMXCA
Hay4HbIX AOCTMXKEHWAX, COBPEMEHHbIX WCCNEAOBaHUAX B OMOMOrMK, MPUKNa4HbIX acrnekTax
OMONOrNYecKMX 3HaHWA. [N pasBUTUA N NOAAEPXKAHWUA MHTepeca 0byyatowmxca K 61onorum
Hapagy CO 3HaYMTeNbHbIM 06BLEMOM TEOPETUYECKOro MaTepumasna B CoLepXXaHUn nporpammebl no
6vonornm npeLycMOTPEHO 3HAKOMCTBO C WUCTOPUWE CTaHOBMIEHWUSA W PasBUTUS TOM WU UHOW
obnact 6uonornmn, BKIaLOM OTEYECTBEHHBIX U 3apYyOEXHbIX YUYEHbIX B PeLleHne BaXKHeNLLNX
BMONOrMYECKMX 1 IKOMOTNYECKMUX NPOGNEM.

Llenb n3yyeHns yuyebHOro npegmeTa «bronorns» Ha yrny61éHHOM ypoBHE — OBflafieHne
06yyYaloLWMMNCA 3HAHUAMU O CTPYKTYPHO-(PYHKUNOHIbHOW OpraHu3auum >XMBbIX CUCTEM
pa3HOro paHra v NpMobpeTeHne YMEHWIA UCNOb30BaTh 3TU 3HaHUA B (HOPMUPOBAHMMN UHTepeca
K onpeaenéHHor obnact NpoeccnoHaIbHOM [eAaTeNbHOCTW, CBA3AHHON C Guonoruein, nn K
BbIGOPY Y4ebHOro 3aBefeHuns 418 NPOLO/MKEHNA OMONOrMYecKoro 06pasoBaHms.

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

OCBOEHMe  06ydvaloLMMMCAa  CUCTEMbl  OMONOTMYECKMX — 3HAHWA: 06  OCHOBHbIX
OMONOrNYeCKMX TeopusX, KOHUEMNUUSX, rmnotesax, 3aKOHaX, 3aKOHOMEPHOCTAX W Mpasunax,
COCTaBNAOWMX  COBPEMEHHYID  €CTECTBEHHO-HAyYHYH) KapTMHY MWUpa; O  CTPOEHUM,
MHOroo6pasvnv 1 0CO6EHHOCTAX BMONOrMYEeCcKNX CUCTeM (KIeTKa, OpraHusM, nonynsauyus, Bug,
buoreoueHo3, 6uocthepa); O BbIAAOLWMXCA OTKPbITUAX W COBPEMEHHbLIX WUCCNef0oBaHUAX B
oronoruu;

O3HaKOM/ieHMe  Obyvalowmuxcs € MeTofaMu  MO3HaHWUS  >KMBOM  MPUPOAbI:
nccnefoBaTeIbCKUMM MeToAaMm 61MOOrMYecKUX HayK (MOMEKYNAPHOIA U KNETOUHOW 6ronoruu,
3aM6pMoNornm 1 6MoNOrMM PasBUTUS, FTEHETUKM N CeNneKkumn, BUOTEXHONOTNN U CUHTETUYECKOWA
o6vonornn,  MaseoHTONOrMK,  3KOMOrMK);  MeTofamMu  CaMOCTOATENIbHOro  MpoBefeHus
OMONOrnyecknx uccnefoBaHUiA B abopatopum U B npupoge (HabnogeHue, U3MepeHue,
9KCMEePUMEHT, MOAENMPOBaHNE);

OBNnafieHVe 06y4YaroLLUMMUCA YMEHUAMMW: CaMOCTOATENIbHO HaXOA4UTb, aHanM3MpPOBaTb U
MCNONb30BaTh BMOMOrMYECKYHO MH(OPMaLMIO; MOJb30BaTbCA OMONOrMYECKO TEPMUHOMIOTUEN WU
CUMBOJIMKOW;  yCTaHaBNMBaTb CBSA3b  MeXJy pasBuTMemM  Ouonormm u  couuasnbHo-
9KOHOMMWYECKUMU W 3KOJIOTMYECKMU NpobiieMaMy YenoBeyecTBa; OLEeHMBATb MOC/EeACTBUSA



CBOEM [eATeNlbHOCTU MO OTHOLUEHWKO K OKpY)KatoLlel NPUpOAHOW cpefde, COOCTBEHHOMY
300POBbI0 U 3[0POBbID  OKPYXKAKOLWMX /0f4ei; 060CHOBbIBATL U COBMOAATL  Mepbl
NPOUNAKTUKN MH(EKUMOHHBIX 3a60/1eBaHWI, NpaBuia NoBejeHnst B NpMpoge 1 obecneyveHns
6e30MacHOCTM COBCTBEHHON >KU3HEAEATENIbHOCTU B Ype3BblYaliHbIX CUTYaLMsX NPUPOAHONO W
TEXHOTEHHOr0 XapakTepa; XapakTepu3oBaTb COBPEMEHHbIE Hay4Hble OTKPbITUA B 061acTu
ovonoruu;

pasBuTMe Y 06YHalOLMXCA MHTENIEKTYaNTbHbIX M TBOPYECKMX CMOCOBHOCTEN B npouecce
3HAaKOMCTBA C BbIJAOLMMUCA OTKPbITUAMU U COBPEMEHHBLIMU WCCMEA0BaHUAMN B BUonoruu,
pellaemMbIiMK et0 npobieMaMun, MeTOLONOrueli 61oNornyYecKoro MccnefoBaHns, NPOBeLeHUs
9KCMEPUMEHTA/IbHbIX  UCCNEeLOBaHUIA, pelleHns  OMONOrMyeckMX 3afad, MOLEe/IMPOBaHMS
61ONOrnyYecKnx 06bEKTOB 1 MPOLLECCOB;

BOCMMTaHMe y 06y4atoLMXCcs LLEHHOCTHOINO OTHOLLEHWS K XXMBOW NPUPOAE B LENOM U K
OTAeNbHbIM eé 00bekTaM W ABNEHUAM; (OPMUPOBaHME 3KOMOTMYECKOW, TeHETUYECKOW
rPaMoOTHOCTW, 06LWel KynbTypbl MOBEAEHUS B NPUPOAE; WHTErpayuMm ecTeCTBEHHO-Hay4HbIX
3HaHWA;

nprobpeTeHre 00y4aOLWMMMNCA KOMMETEHTHOCTM B PaLMOHaIbHOM NPUPOLOMNO/b30BaHU
(cobntofeHne npaBwu NOBeAeHWUS B MNPUPOAe, OXpaHbl BUAOB, 3KOCUCTEM, Guochepsbl),
COXpaHeHUN COOCTBEHHOrO 3[0POBbS U 3[40POBbA OKPYXaloLWMX Ntogen (cobntogeHns mep
nNpouNakTKM  3aboneBaHnii,  obecneyveHre  6e30MaCHOCTU  XKM3HEAEATEeNbHOCTM B
4pe3BblYaHbIX CUTYaLMAX MPUPOLAHONO Y TEXHOrEHHOr0 XapakTepa) Ha OCHOBEe MCMO/b30BaHUS
OMONOrNYECKMX 3HAHWUI N YMEHWIA B MOBCEAHEBHOM YXXN3HU;

Co3fjaHne YCnoBWiA AN OCO3HAHHOrO Bbl6opa 00yYatOWMUMUCS  UHANBUAYASTbHOM
06pa3oBaTe/lbHOM  TPaekTopuuK, CrnocO6CTBYHOLLEN MOcneaytolwemMy npoeccroHasibHOMY
camoonpesenieHnto, B COOTBETCTBUM C WHAMBUAYa&IbHBIMUA WHTEpecamyu M MNOTPeGHOCTAMU
permoHa.

Ob6Lulee 4MCNO 4acoB, OTBELEHHbIX Ha W3y4eHMe OMOoMorMn Ha yrny6/eHHOM YPOBHE
cpeaHero obulero obpasosaHus, coctaenseT 204 vaca: B 10 knacce — 102 uvaca (3 vaca B
Hepento), B 11 knacce — 102 yaca (3 Yaca B Heflento).

OT60p OpraHU3auMoHHbIX  (OPM, METOLOB WU  CPeAcTB  06y4veHus  6uonorum
OCYLLECTBNAETCA C YYETOM CNeLM(pUKN ero CoaepXXaHus U HamnpaBfeHHOCTU Ha MPOAO/HKEHME
610NOrnYeckoro 06pas3oBaHNS B OpraHM3auMsx cpegHero MnpPotecCMOHaNIbHOIO W BbICLLEro
06pa3oBaHus.

Ob6s3aTeNbHbIM YCI0BUEM MY 06yYeHUN GUONOrMM Ha Yrnyo6néHHOM YPOBHe SBNSETCA
npoeefeHMe nNabopaTopHbIX W MPaKTUYeCKMX paboT. Takke yyacTve o00y4arolmxcs B
BbIMOMIHEHUM  MPOEKTHbIX U Yy4eBHO-MCCNeaoBaTeNlbCKMX  paboT, TemaTMKa KOTOpPbIX
OnpeaensieTcs y4yuTeneM Ha OCHOBE WMEIOLIMXCA MaTepuasibHO-TEXHUYECKMX PEeCYpCoB U
MECTHbIX MPUPOAHBIX YCIOBUA.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

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

Tema 1. Buosnorus kak Hayka

CoBpemeHHasa 6uonorus — KomnnekcHas Hayka. Kpatkas vctopus passuTus Grmonoruu.
Buonornyeckne Haykm u n3ydaemble UMK NPo6MeMbl. DPyHAAMeHTaNbHblE, MPUKIAAHbIE Y
MOVCKOBbIE HAYYHble UCCNeA0BaHUA B GUONOTUN.

3HaueHne 6uonorMn B (HOPMMPOBAHUM COBPEMEHHON ECTECTBEHHO-HAYyYHOW KapTWHbI
mupa. [podeccumn, cBA3aHHble C 6uonorveil. 3HadyeHMe 6UOMOTMM B MPaKTUYECKON
[eATeNIbHOCTU  YefioBeKa: MeAuLUMHE, CeNbCKOM  XO39CTBE, MPOMbILIEHHOCTN, OXpaHe
npupoapbl.

JleMoOHCTpaL U

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

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

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

YKuBble cnCTeMbI Kak nNpeamMeT usyyeHust 6uonornmn. CBOMNCTBA XKMBbLIX CUCTEM: eANHCTBO
XMMWYECKOr0 COCTaBa, [MCKPETHOCTb W LEeNOCTHOCTb, CNOXHOCTb W YNOPALOYEHHOCTb
CTPYKTYpbl,  OTKPbITOCTb, CaMOOpraHu3auus, CamMOBOCMNPOU3BEAEHWe,  Pa3fpaXXMMOCTb,
MN3MEHYMBOCTb, POCT U pasBUTME.

YpOBHM OpraHu3auuy  XMBbIX CUCTEM: MONEKYNAPHbIA, KMNETOYHbIA, 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.

N3yueHne XuBbIx cuctem. Metofbl 6uonormyeckort Hayku. HabnwogeHve, n3mepeHue,
9KCMEPUMEHT, CcuUcTemaTusaumsi, MeTaaHasm3. [lOHATME O 3aBMCMMOM W He3aBMCUMOIA
nepeMeHHOW. [MnaHMpoBaHWe 3KcrepuMeHTa. [locTaHOBKa W nposepka runotes. Hynesas
runoTesa. MoHATVE BbIOOPKMN 1 €8 LOCTOBEPHOCTL. Pa3bpoc B 61OIOrMYecKnX fAaHHbIX. OueHKa
[OCTOBEPHOCTM MOMYYEHHbIX Pe3y/nbTaToB. MPUYMHbI UCKaXKEHNA Pe3y/bTaTOB 3KCMEPUMEHTA.
MoHATNE CTaTUCTMYECKOr O TecTa.

JleMoHCTpan U

Tabnuubl 1 cxeMmbl: «OCHOBHblE MPU3HAKN >KU3HW», «BUOMOrMYecKne CUCTEMbI»,
«CBOWCTBA XXMBOW MaTepun», «YpOBHU OpraHn3aLum X1BO NpupoLbl», «CTPOEHME XMUBOTHONA
KNeTKN», «TKaHW JKUBOTHbIX», ~ «CUCTEMbl OpPraHOB  YENIOBEYECKOro  OpraHum3ma,
«BburoreoueHo3», «buoctepa», «<MeToabl 3yUYeHUSs XXUBOW NPUPOIbI».

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

IpakTuyeckasi padora «/ICNonb30BaHWe Pas/IMYHbIX METOAOB MPU M3YYEHUU XXMBbIX
CUCTEM.

Tema 3. buoJsiorusi KJieTku



Knetka — CTPYKTYpHO-(pYHKLMOHaIbHAA efUHMLA XUBOr0. CTOpUS OTKPBITUA KNETKW.
Pa6oTbl P. 'yka, A. JleBeHryka. KnetouHaa Teopus (T. LLBaHH, M. LUneigeH, P. Bupxos).
OCHOBHbI€e MOI0XEHUA COBPEMEHHO KIETOYHON TEOPUN.

MeToabl MONEKYNAPHOM W KMETOYHOM BMONMOrMK: MUKPOCKOMMUA, XpomaTorpadus,
aNleKTpoopes, MeTO[  MeuYeHblX aroMoB, Au((epeHUMasbHOe  LeHTpUgyrmposaHme,
KYNbTUBUPOBaHWE 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.

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

O6opyfoBaHMe: CBETOBOW MMKPOCKOM, MUKpPOMpenapaTtbl PacTUTENbHBIX, XXMUBOTHBIX U
GaKTepuanbHbIX K/IETOK.

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

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XUMUYECKNIA COCTaB KNeTKU. Makpo-, MAKPO- 1 YNIbTPaMUKPO3/1ieMeHTbl. Boga 1 eé ponb
KaK pacTBOpUTENSA, peareHTa, y4yacTMe B CTPYKTYPUPOBaHWUW KNEeTKW, Tennoperynauun.
MwuHepa/ibHble BeLLleCTBa KIeTKU, UX Buonornyeckas posib. Posib KATUOHOB 1 aHUOHOB B K/ETKE.

OpraHunyeckve BellecTBa KIeTKn. buonornyeckne nonvmMepsl. benku. AMUHOKUCIOTHBIA
cocTtaB 6enkoB. CTpyKTypbl 6efikoBOi MONeKysnbl. [epBuyHas CTpykTypa 6enka, nentugHas
cBAi3b. BTOpuYHas, TpeTuyHas, YeTBepTUYHAA CTPYKTYpbl. [eHaTypaumsi. CBoicTBa OGE/KOB.
Knaccnukaumsa 6enkoB. bronornyeckue gyHKUMM 6enKoB. Ilpuonst.

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

Nvunugbl.  TvapodunbHo-rnapotobHble  cBoilcTBa.  Knaccudmkaums — nvnugos.
Tpurnuuepugbl, ochonmnugpl, BOCKK, cTepounibl. bronornyeckne @yHkumum nnnugos. O6ume
CBOMCTBA OWMOMOTMYECKMX MeMbpaH — TeKyyeCTb, CMOCOBHOCTb K CaMO3aMblKaHUIO,
nonynpoHUL,aemMocCTb.

HyknenHosble kucnotel. HK n PHK. CTpoeHne HyKNeMHOBbLIX KUCNOT. HyKNeoTuapl.
MpuHUMN KomnnemeHTapHocTw. MpaBuno Yapragga. Ctpyktypa AHK — ABoiHas crnvpanb.
MecToHaxoxaeHue n buonorunyeckne hyHkumm AHK. Buabl PHK. ®yHkumm PHK B KneTke.

CtpoeHune monekynbl AT®. Makpoapruyeckue csasn B Monekyne AT®. brnonoruyeckume
(yHKUMM  AT®. BoOCCTaHOBNEHHbIE MEPEHOCUMKU, WX (YHKUMM B  KNeTKe. [Ipyeue
HyKIeo3uompugocgamul (HTD). CekBeHupoBaHne  AHK.  Memoow:  cemomuxu,
mpaHCKpunmomuKku, nponeomMmuKu.

CTpyKTypHaa 6uonorus: 6uoxmmmnyeckme u Gruodusnyeckme MccnefoBaHUs coctasa U
NPOCTPAHCTBEHHOW CTPYKTYpbl GUMOMONEKYN. Mooderuposanue cmpykmypol u  ynKyuil
Ouomonexyn u ux Komniekcos. Komnvromepruiti Ou3aiin U OpeanuyecKuti CuHme3s OUOMONEKY U
ux Hel’llePOOHblx AHA02086.

JleMoOHCTpaL UK

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

Avarpammbl:  «PacnpefefieHne  XUMUYECKUX 3/1IEMEHTOB B HEXWUBON  NpUPOAE»,
«PacnpefeneHve XMMUYECKMX 3/IEMEHTOB B XXNBOW NPUPOAE».



Tabnmupbl 1 cxembl: «lNeprofnyeckas Tabnuua XMMWUYECKUX 3/71IEMEHTOB», «CTpoeHue
MOJIEKY bl BOAbI», «BellecTBa B COCTaBe OpraHu3MoB», «CTpPOeHWe MOMeKy/bl 6enka,
«CTpyKTYpbl 6e/IKOBON MOJEKY/bl», «CTpoeHue MOJeKy/ YrneBofoB», «CTPOeHUe MONeKyn
MNUA0B», «HYKNenHoBble KUCNOTbI», «CTPOeHNe MoneKynbl AT®»,

Ob6opynoBaHve: XMMrUyeckas nocyga v obopynosaHue.

JlaGoparopuasn padora «O6HapyXeHMe 6e/1KOB C MOMOLLbH0 Ka4eCTBEHHbIX peakLmin».

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

Tema 5. CtpoeHue n QyHKIUM KJIETKH

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

CTpoeHMe nNpoKapuoTUYeckol KneTku. KneTouHas cTeHKa OakTepuii ©  apXeil.
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 MnasmMaTMyeckom MembpaHbl. TpaHCMOpPT BeLEeCTB  4epes
nnasMaTMyeckyto MembpaHy: nacCcuMBHbIA (Anddysns, obneryéHHas auddysns), akTUBHBIR
(NepBUYHbIA N BTOPUYHBIA aKTWMBHbLIA TpaHCMopT). MonynpoHuLaeMocTb MembpaHbl. PaboTa
HaTPUn-KaIMeBOro Hacoca. SHAOUMTO3: MUHOLMTO3, (haroumTo3. IK30LMTO3. KneTouHas CTeHKa.
CTpyKTYypa 1 (hYHKLMMN KNETOYHOW CTEHKM PacTeHWIA, rpubos.

LinTonnasma. UuTtosons. LinTockenet. [BwkeHwe uutonnasmbl. OpraHouabl KNeTKW.
OfHoMembpaHHble opraHouibl KNeTku: sHgonnasmarundeckas cetb (AMC), annapat Fonbmku,
NN30COMbI, UX CTPOEHMe U (DyHKUMK. B3ammocBsisb OAHOMEMOPaHHbLIX OPraHOMAOB KEeTKW.
CTpoeHuMe rpaHynapHOro peTukynyma. Mexanusm Hanpasnenus oerkos ¢ IIIC. CUHTe3
pacTBOpPUMbIX  6eikoB.  CMHTE3  KNeTOYHbIX  MembpaH. [nagkuid  (arpaHynsipHblil)
aHAOoNMa3MaTUYeCKnin peTukynym. CekpeTopHas (hyHKUMS annapata [onbmpkun. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onvodcu. TPAHCNOPT BELLECTB
B KNeTKe. Bakyonu pacTuTe/bHbIX KNeTOK. KNeTouHbI coK. Typrop.

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

Hemem6paHHble opraHouabl KneTkn CTpoeHue U yHKLMU HeMeMOpPaHHbLIX OpraHoMaoB
KNeTkn. Pubocombl.  Ilpomesxcymounvie  puramenmor.  MUKPOPUNAMEHTbI.  Axmunogwvle
muxpogunramenmol. MbllIeYHbIe KNETKU. AKmuHo8bie KOMNOHEHMbl HEeMbIUEUHbIX KIeMmOoK.
MuKpoTpy6oUukn. KneTouHblid UeHTP. CTpoeHWe U  [BWKEHWE XXTYTUKOB U  PeCHUYEK.
MUKpOTPYOOUKM unTONNasMbl. LIeHTpUonb. berku, accoyuuposanmuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

Appo. Obonoyka fapa, XpoMaTvH, Kapuonsasma, SAPbILLKA, UX CTPOeHVE U (DYHKLMK.
AnepHbIi 6eNKOBbIA MaTpUKC. NpPOCTPaHCTBEHHOE PacmOOXeHNe XPOMOCOM B MHTepdasHOM
aape. dyxpomamun u eemepoxpomamur. BeNKN XpomaTuHa — TUCTOHbI. /Junamuxa soepHOl
obonouku 8 mumose. floepuwviii mpancnopm.

KnetouHble  BKMOYeHUA.  CpaBHUTENbHAs  XapaKTepUCTMKA  KNeTOK  3yKapuoT
(pacTUTeNbHOW, XXMBOTHOW, FPUGHONA).

JeMoHCTpauMu



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

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

O6opyfoBaHMe: CBETOBOM MUKPOCKOMN, MWKpoOMpenapartbl pacTUTENbHBIX, XMBOTHbIX
K/IETOK, MMKponpenapartbl 6akTepuasibHbIX KNeToK.

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

IpakTuyeckas padora «/13yyeHne CBONCTB KNETOUHOM MeMOPaHbI».

JlaGopaTopnasi pa6ora «l/IccnefoBaHne nnasmonvsa 1 Aennasmonnsa B pacTUTeSIbHbIX
KeTKax».

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

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccMUIAUMA U OUCCUMUIALNA — [BE CTOPOHbI MeTabonnsma. Tunbl 06MeHa BeLLEeCTB:
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 MexaHu3m pencTeus. KodepmeHTbl. OTanuna (PepmMeHTOB OT HEOpPraHM4ecKux
Katanm3atopoB.  benku-aktveatopbl U GENKU-UHTMOMTOPBLI.  3aBUCMMOCTb  CKOPOCTY
(hepMeHTaTVBHbIX peakLMin 0T pas/IMYHbIX PaKTOPOB.

MepBMYHbIA CMHTE3 OpraHMYecKUx BeLeCTB B K/eTKe. POTOCUHTE3. Anokcucenuwill u
OKCU2EHHbLI ¢07’I’ZOCMHm€3 y 6a7<mepm7. Cgemoco6upaiou;ue nuemermsvl U nuUSMeHmbl
peakyuonnoeo yewmpa. PONb XN0PONNacTos B npoiecce gortocnHTesa. CBeToBas 1 TeMHOBas
(asbl. @omoowvixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TPOLYKTUBHOCTb (POTOCUMHTE3A.
BnunsHue pasnnyHbIX (hakTOPOB Ha CKOPOCTb (DOTOCUHTE3a. 3HaUYeHUe (DOTOCMHTE3A.

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

AHa3pobHble opraHn3mbl. Bugbl 6poxeHuns. MpoayKTel 6pOXeHUs U UX UCMOoNb30BaHMe
4e/IoBeKOM. AHa3p0OHble MMKPOOPraHM3Mbl Kak O00beKTbl OGUOTEXHONOrMWM W BO30YAUTENN
6one3Hel.

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

Bronornyeckoe OKWUCNEHUEe, MW KNETOYHOE AbiXaHue. POofib MUTOXOHAPWIA B npoueccax
OMONOrnYeckoro OokuMcneHus. Liuknnyeckue peakuun. OKUCIUTENIbHOE (POCHOPUIMPOBAHME.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaszel.  [lpeumyllecTBa aspobHoOro nytTm obMeHa BewecTB nepes  aHadpOOHbLIM.
A heKTUBHOCTb IHEPreTUHYeCKOro 06meHa.

JleMoHCTpan U

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

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

O60opyfoBaHVe: CBETOBOIN MUKPOCKOIM, 060pyA0BaHNe A5 MPUrOTOBIEHUS MNOCTOAHHbLIX 1
BPEMEHHbIX MUKPOMNPenapaTos.

JlaGoparopuasi pa6ora «/I3yyeHMe KaTa/IMTUYECKON aKTUBHOCTM (epMeHTOB (Ha
npumepe amMmunasbl UK KaTanasbl)».



Jlaboparopuass pa6ora «/I3yyeHVe (epMeHTaTMBHOrO pacLUensieHns nepokcuaa
BOAOPOAA B PACTUTE/NbHbIX U XXMBOTHBIX KNETKax».

JlaGopaTopHnas padora «CpaBHeHMe NPOLLECCOB (DOTOCUHTE3A N XEMOCUHTE3a».

JlaGopaTopuas padora «CpaBHEHME MPOLECCOB OPOXKEHNSA W AbIXaHNSA.

Tema 7. HaciencrBenHasi uHgopManus U peaju3anus e€é B KJIeTKe

Peakunn MaTpuMYHOro cuHTtesa. MpUHUMN KOMMIEMEHTAPHOCTU B peakumax MaTpuyHOro
CuHTe3a. Peanmsauma HacnefCTBEHHOM WHMOpPMauMKn. [eHEeTUYECKWUIn Ko, €ero CBOMCTBA.
TpaHcKpunuua — mMaTpuyHblidi cnHTe3 PHK. MpUHLMMbLI TPAHCKPUMLMA: KOMMIEMEHTapHOCTb,
aHTUnapaneNbHOCTb, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

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

Coepemenuvie npedcmasnenus o cmpoeHuu cenog. OpraHn3aunsa reHoma y npokapuoT n
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 MPOLEeccoB B KeTKe. 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, bakmepuogazos. Obpamnas mpanckpunyus, peeepmasd,
urnmeepasa.

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

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

JleMoOHCTpaLun

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

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

IpakTnyeckas padora «Co3faHne MoLeNu BMpyca».

Tema 8. ’/KnzHeHHBIH IMKJ KJIETKH

KneTtouHblil umkn, ero nepuogpl n perynaums. MHTepdasa n muto3. OCOGEHHOCTM
MPOLEeccoB, NPOTEKAKLWMX B MHTepdase. MoroToBKa KNeTKU K AeneHnto. MpecMHTETUYeCKNI
(MOCTMUTOTUYECKNIN), CUHTETUYECKUA WM MOCTCUHTETUYECKUN (NPEMUTOTUYECKUIA) Nepuosbl
NHTepgasbl.

MaTpuuHblini  cuHTe3 [OHK -  pennukaums.  MpuHuunsl  pennvkaummn — QHK:
KOMM/IEMEHTAPHOCTb,  MONYKOHCEPBATMBHbIA  CUHTE3,  aHTUMNapalieflbHOCTb.  MexaHu3m
pennvkaumn  OHK. Xpomocombl. CTpoeHMe XpomocoM. Tenomepbl M Tenomepasa.
XPOMOCOMHbI Habop KMETKN — KapuoTun. OunnouaHblid U raniongHbiii 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 MWTOTUYECKOTO UMKa KeTKW. [porpammupyemasi KnetouHas rubenb —
anonTos.



KneTtouHoe A4po, XpOMOCOMbI, (DYHKLMOHA/IbHAA reHOMUKA. Mexanusmul nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauMu

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

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

Jlaboparopnas padora «/13yyeHne XpOMOCOM Ha rOTOBbIX MUKpOMpernapaTax».

JladopaTopuas pagora «HabnofeHne MUTO3a B K/IETKAX KOHUMKA KOpeluka nyka (Ha
rOTOBbIX MUKpOMpenaparax)».

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

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

OCO6EHHOCTM CTPOEHUSA N XXU3HELEeATEeNbHOCTU OLHOK/ETOYHbIX OpraHn3moB. baktepuu,
apxew, O4HOK/ETOUHbIE TPMObI, OAHOK/IETOYHbIE BOLOPOC/N, ApYrue NpoTuctbl. KonoHnanbHble
OpraHu3mbl.

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

TKaHW pacTeHW. Tunbl pacTUTE/IbHbIX TKaHei: 06pa3oBaTtesibHas, MOKPOBHas,
MPOBOAALLASA, OCHOBHasA, MexaHuuyeckas. OCOOGEHHOCTU CTPOEHUS, (YHKLMIA U PacrofioXKeHUs
TKaHei B opraHax pacTeHuiA.

TKaHM  XKMBOTHbIX W  4enoBeKa. TwWMbl  >KMBOTHLIX  TKaHel:  anuTeNnanbHas,
COeMHUTENIbHASA, MbllleyHas, HepBHas. OCOBEHHOCTM CTPOEHUS, (PYHKUWIA M pacnonoXeHus
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 pacteHuid. CkefneTbl  OAHOKNETOYHbIX WU
MHOTOK/IETOYHbIX XXMBOTHbIX. HapyXXHbIA U BHYTPeHHWUIA ckenleT. CTpoeHWe U TUMbl COeAVHEHWS
KoCTei.

[BWKeHne opraHn3mMoB. [IB/KeHWe OAHOK/IETOYHbIX OpraHM3mMoB: amMébounHOe,
XTYTUKOBOE, PEeCHUYHOe. [BV)KeHWe MHOrOKNETOUHbIX pPacTeHW: TPOMM3Mbl W HaCTUW.
[B/KeHMe MHOMOKNETOUHBIX XXMBOTHbIX M Ye/lIOBEKA: MbllLeYHas cuctema. Pediekc. CKeneTHble
MbILLILbI M UX paboTa.

MuTaHWe opraHn3moB. OrnoLieHne BOAbI, Yr/IEKMUC/IONo rasa U MUHepasibHbIX BELLECTB
pacTeHUsAMU. [nTaHWe >KMBOTHbLIX. BHYTPUMNONOCTHOE W BHYTPUK/IETOUYHOE MNULLEBapPeEHMe.
MnuTaHMe MO3BOHOYHbLIX XMBOTHbIX. OTAeNbl NULLEBAPUTENILHOrO TpakTa. MuleBapuTe/ibHbIe
Xenesbl. MNuLLeBapuTeIbHAsA CUCTEMA Ye/I0BEKaA.

[bixaHve opraHn3moB. [pbixaHne pacTeHuin. ObixaHne XnBoTHbIX. Ouddy3uns rasos yepes
MOBEPXHOCTb KNeTKWU. KoxHoe AbixaHue. [bixaTenbHas noBepxXHOCTb. YXKabepHoe u NérovyHoe
AblXaHue. [bIXxaHWe [MO03BOHOUHbIX >KMBOTHLIX W YesioBeKa. IBOJIOLMOHHOE YC/IOXKHEHMe
CTPOEHUSA NETKMX MO3BOHOYHbLIX >XMBOTHbIX. [lbiXaTeflbHas cucTeMa 4denoBeka. MexaHu3Mm
BEHTUNALMM NErKUX Y NTUL, N MNIEKONUTAKOWMX. Perynaums abixaHus. OpixatesibHble 00bEMbI.

TpaHCnopT BeWEeCcTB Yy OpraHM3mMoB. TpaHCMOPTHble CUCTEMbl pacTeHWi. TpaHcnopT
BELLECTB Y D>KMBOTHbIX. KpoBeHOCHas cuctema U eé opraHbl. KpoBeHOCHas cucTema
MO3BOHOYHbLIX XMBOTHbIX W 4enoseka. CepfAue, KPOBEHOCHble COCYAbl W KpoBb. Kpyru



KpOBOOOpALLEHNS.  DBO/MOLMOHHBIE  YC/IOKHEHUS  CTPOEHUS|  KPOBEHOCHOW  CUCTEMbI
MO3BOHOYHbIX XXUBOTHbIX. PaboTa cepaua v eé perynauus.

BbigeneHne y opraHu3MoB. BblfeneHve Yy pacTeHuid. BblgeneHuwe 'y  KUBOTHbIX.
CokpatuTenbHble Bakyonu. OpraHbl BblgeneHus. ®unbTpauus, Ccekpeums u  obpaTHoe
BCacblBaHMe Kak MexaHu3Mbl paboTbl OpraHoB BblAeneHns. CBA3b NOMOCTM Tena ¢ KPOBEHOCHO
W BbIAENUTENbHOW cUCTeMaMu. BblgeneHne y MO3BOHOYHbLIX XMBOTHbIX W 4enoBeka. Mouyku.
CTpoeHue 1 PyHKLMOHMPOBaHMe HedppoHa. Obpa3oBaHMe MOYM Y YeloBeKa.

3awmra y opraHusmoB. 3alimTa Y OAHOKNETOYHbIX OpraHu3MoB. Cropbl 6GakTepuin u
UMCTbI NpOCTeALWMX. 3almTa y MHOFOK/IETOYHbIX pacTeHuid. KyTtukyna. CpefcTBa NacCUBHOM 1
XMMUYECKON 3aLinTbl. PUTOHLMADI.

3awnTa y MHOTOK/IETOUHBIX XWUBOTHbIX. [TOKPOBbLI 1 UX NMPOM3BOAHbBIE. 3aLluTa opraHm3mMa
OT 6onesHeil. NMMyHHas cucTemMa u4enoBeka. KNETOUHbIA W TyMOpasbHbIA MMMYHUTET.
BpoXXAEHHbIA 1 NPUOBPETEHHBIN  CNeUMUIECKUA  UMMYHUTET. Teopusi  K/IOHaIbHO-
cenekTueHoro nmmyHuteta (M. Spnanx, ®. M. bepHet, C. ToHerasa). BocnasmTenbHble OTBETbI
OpraH13moB. Posb BPOXAEHHOTO UMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a60/1€BaHWIA.

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

HepBHasa cuctema n pequieKTopHas perynauus y XuBOTHbIX. HepBHas cuctema n eé
OTAeNbl. JBOMOLUMOHHOE YCNOXHEHWE CTPOEHUS HEPBHOW CUCTEMbI Y >XMBOTHbIX. OTAesbI
rO/IOBHOrO MO3ra MO3BOHOYHbIX XWMBOTHbIX. Pediiekc n pediektopHas gyra. besycnoBHble 1
YCNOBHbIE pedieKchbl.

"ymMopanbHas perynaumsa n SHAOKPUHHAA CUCTeMa XMBOTHLIX M 4yenoBeka. »Kenesbl
9HJOKPUHHOW CUCTEMbl W WX TOPMOHbI. [leiiCTBMEe TOPMOHOB. B3aumocBA3b HEpBHOW W
3HJOKPUHHOM cucTeM. mnoTanamo-runousapHas cuctema.

JleMoOHCTpaLun

MopTpeT: W. I1. INaBnos.

Tabnmubl 1 cxembl: «OLHOKNETOYHbIE BOLOPOC/N», «MHOrOK/IETOUYHbIE BOJOPOC/IN»,
«bakTepumn», «lpocTeiiwme», «OpraHbl LUBETKOBbIX pacTeHuin», «CuUCTeMbl OpraHoB
MO3BOHOYHbIX XXMBOTHbIX», «BHYTpPEHHee CTpPOeHMe HACEeKOMbIX», «TKaHW pPacTeHUin»,
«KopHeBble CUCTEMbI», «CTpoeHue cTebnsi», «CTPOeHMe /INCTOBOM MNNACTUHKMU», «TKaHu
XXUBOTHbIX», «CKeneT 4yenoBeka», «[lvlleBapuTenbHad cuUcTeMa», «KpOBEHOCHAA CUCTEMA,
«[bixaTenbHaa cuctema», «HepBHaa cuctema», «Koxa», «MbllleyHaa cucTema»,
«BblgenntensHas cuctema», «OHLOKPUHHAA cucteMa», «CTPOeHME MbIWLbI», «AMMYHUTET»,
«KK1LIEYHONONOCTHbIE», «CXemMa MUTaHust pacTeHnin», «KpOBEHOCHbIE CUCTEMbI MO3BOHOUYHbIX
XWUBOTHbIX», «CTpOeHne rugpbl», «CTpoeHne nnaHapumn», «BHYTpeHHee CTPOEHWe [O0XKAEeBOro
yepBs», «HepBHas cucTemMa pbl6», «HepBHas cuCTeMa NArywKnW», «HepBHas cuctema
npecMblKarolWmxcs», «HepBHasa cuctema nNTUL», «HepBHas CUCTEMA MIEKOMUTAIOLLMX»,
«HepBHas cuctema Yenoseka», «Pedqekcs.

Ob6opyaoBaHMe: CBETOBOM MMKPOCKOM, MUKponpenapaTbl OAHOKIETOUYHbIX OPraHu3mos,
MUKponpenapartbl TKaHeil, PakoBUHbI MOJIIFOCKOB, KOMMEKLMM HACEKOMbIX, UMTOKOXMX, XXNBbIE
9K3eMNIAPbl KOMHATHbLIX pacTeHWiA, repbapum pacTeHWn pasHbIX OTAENI0B, BNaXHble rnpenaparbl
XXVBOTHbIX, CKeNeTbl MO3BOHOYHBIX, KOMIEKLUMN BECMTO3BOHOUYHBIX XMBOTHbIX, CKENeT Ye/I0BEKa,
obopysoBaHMe AN [AEMOHCTpauMu  MOYBEHHOrO W BO3AYLUHOINO MWUTAHWUA  pPacTeHui,
pacLlensieHns Kpaxmaia U 6efkoB Noj  AeNCTBMEM  (hbepMeHTOB, 000pyaoBaHue [A/is



[EMOHCTPaLMM OMbITOB MO U3MEPEHWNIO YXKU3HEHHOW EMKOCTU NErKNX, MexaHu3Ma [blXaTe/lbHbIX
[BVKEHWIA, MOLENIN FO/I0BHOI0 MO3ra pas/InyHbIX XXNBOTHBIX.

JlaGoparopuasn padora «/13yyYeHne TKaHel pacTeHNIA».

JlaGoparopuasn padora «/13yyeHne TKaHel XXMBOTHbIX».

JladopaTropnasi padora «/13y4yeHne OpraHoB LBETKOBOI0 PacTeHNsI».

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

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

MonoBoe pasMHOXeHWe. [lonoBble KNeTkM, wunum rametbl. Meiio3. CTtagum Mmeiosa.
MoBeseHVe XpOMOCOM B Melio3e. KpoccuHrosep. Bronornyeckuii CMbICn mMeinosa U nosnoBoro
npotecca. Melio3 1 ero MecTo B XWU3HEHHOM LiMK/Ie OpraH/13MOoB.

MpeasapopbilleBoe  pa3BUTME. [amMeToreHe3 'y  XXMBOTHbIX. [10M10Bble  >Kenesbl.
Obpa3oBaHue 1 pa3BuTHE MOMOBbIX KETOK. CnepmartoreHes v ooreHes. CTpOeHWe NOIOBbIX
KNeToK.

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

NHavBuayanbHOe pa3BuTe OpraHu3mMoB (OHTOreHes). SMOPMONOrusa — Hayka 0 pasBuTUx
OpraHn3MoB. Mopgoeenes — o0na u3 enasnvix npobaem smopuonoeuu. Konyenyus mopgozernos
u modenu mopghoeenesa. CTafiunm aMOPNOreHesa XMNBOTHLIX (Ha NpUMepe faryLwkun). pobneHue.
Tunbl APo6NeHns. [Jemepmunuposanuoe u HedepmMuHuposarnoe opobienue. bracmyna, munoi
onracmyn. OCOBGEHHOCTM ApPO6/EHNA MIEKONUTAOWMX. 3apofbllieBble UCTKU (racTpynauus).
3aknafka OpraHoB UM TKaHelW W3 3apofbllleBblX JIMCTKOB. B3avMHOe BMSHWE YacTeld
pa3BMBalOLLErocsd 3apofbila (3MOpUOHabHAsA WHAYKUMA). 3aknafka MnnaHa CTPOeHus
XXVMBOTHOTO Kak pe3ynbTaT  MepapXMYeckux B3aMMOAENCTBMIA  TeHOB. BnunsHue Ha
3AMOPMOHa/IbHOE Pa3BUTHE 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 N HENPAMOrO PasBUTUSA, UX pacnpocTpaHeHWe B MPUPOAE.
Tunbl pocTa >KMBOTHLIX. PaKTOpPbl PErynauum pocta XMBOTHLIX U 4enoseka. Craauu
MOCTIMOPMOHAILHOTO Pa3BUTUSA Y XKMBOTHLIX W 4efioBeka. lMepuofbl OHTOreHesa 4esioBeka.
CrapeHue 1 cMepTb Kak 61M0N0rnyeckune npoLecehbl.

Pa3smMHOXeHVe U pa3BuTve pacTeHuid. MameTouT u crnopout. Meino3 B >KU3HEHHOM
UMKNe pacTeHuin. O6pa3oBaHWe CMop B npouecce Meio3a. [aMeToreHes y pacTeHWid.
OnnofoTBOPeHWE W pa3BUTUE PacTUTENbHbIX OpraHW3MoB. [1BOMHOe OMNIOAOTBOPEHUE Y
LIBETKOBbIX pacTeHuin. O6pa3oBaHue 1 pa3BUTUE CEMEHM.

MexaHu3Mbl Perynsuum OHToreHesa y pacTeHuUn 1 XXMBOTHBIX.

JleMoHCTpan U

Moptpetol: C. . HaBawwuH, X. LLInemaH.

Tabnuubl N cxembl: «BeretaTvBHOE pPasMHOXeHME», «TUMbl 6ecrnosioro PasmMHOXEHUS»,
«Pa3MHOXeHMe XNaMu4oMOHadbl», «Pa3MHOXEHWEe 3Br/MeHbl», «Pa3sMHOXeHWe Tnapbl»,
«Meino3», «XpoMOCOMbI», «lameToreHes», «CTpPOeHMe SANLEKNETKM W  CrnepmaTo3onia,
«OCHOBHble CTafMn OHTOreHesa», «lIpAmMoe W HenpsMoe pas3BuTMe», «Pa3BUTUE MariCKoro
Xyka», «Pa3Butue capaHun», «Pa3BuTne NArywKkn», «BoinHoe 0N10A0TBOPEHNE Y LIBETKOBbIX
pacTeHuii», «CTpoeHWe CeMSIH OLHOAOMbHbLIX U ABYAONbHbLIX PaCTEHUN», «KWU3HEHHbIA LMK
MOPCKO  KanycCTbl», <«XKM3HEHHbIA LUMKN MXa», <«KU3HEHHbIA UUKN NarnopoTHUKa,
«KM3HEHHbIN LMK COCHbI».



O60opyaoBaHMe: CBETOBOW MUKPOCKONM, MUKPONpenapaTtbl SALEKNETOK U CrepMaTo30ui0B,
Mogenb «Linkn pa3Butma NAaryLxkmn».

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

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

JladopaTopuas pagora «CTpOeHMe OPraHoB PasMHOXEHWS BbICLLMX PaCTEHUIN.

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

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

OCHOBHbIE reHeTMYecKue NOHATUA U CUMBO/bI. [TOMOIOTMYHbLIE XPOMOCOMbI, ansefbHbIe
reHbl, albTepHaTVBHble MPU3HAKW, LOMWHAHTHbLIA W PeLecCUBHbIA MNPU3HaK, rOMO3WUroTa,
reTepo3nrota, yucras SMHUA, TMobpuabl, reHotun, geHotun. OCHOBHble METOAbl MEHEeTUKW:
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. dunmnyeHko, H. B. TuMoeeB-PecoBCKuiA.

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

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MoHornépuaHoe ckpelimBaHue. [lepBblii 3akKOH MeHAens — 3aKOH eguHoo6pasus
rmépuaoB NepBoro NokosieHus. Mpasuno AoMMHMPOBaHMS. BTopol 3akoH MeHaens — 3akoH
pacLlenieHns Npu3Hakos. Lintonornyeckme 0CHOBbI MOHOTMOPUAHOIO CKpelmBaHus. MunoTesa
YUCTOThI ramer.

AHamsupylollee  ckpewBaHve.  TPOMEXYTOUHbIA  XapakTep  Hac/ief0BaHuS.
PacLuenneHvne NprU3HaKoB NPW HEMOTHOM JOMUHUPOBaHUN.

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

CuennieHHoe HacnefoBaHWe Npu3Hakos. PaboTel T. MopraHa. CuennieHHOe HacnefoBaHve
reHOB, HapyLLUeHWe CLENIeHNa MeXay reHaMmu. XpoMOCOMHas Teopus HacneACcTBEHHOCTH.

eHeTVKa nona. XpPOMOCOMHbIA MexaHU3M ornpefeneHns nona. AyTocOMbl M NOOBbIE
XPOMOCOMbI. [TOMOraMeTHbI W reTeporameTHbIi Non. [eHeTuyeckas CTPYKTypa MOMoBbIX
XpomocoM. HacnefosaHme Npu3HaKoB, CLEnIeHHbIX C MoJOoM.

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

[€HETUYECKMIN KOHTPO/b Pa3BUTUS  PACTEHWI, >KMBOTHLIX W Ye/loBeKa, a Takxke
(hM3M0NOrMYECKMX  MPOLECCOB, MOBEAEHUA W KOTHUTUBHBLIX  (PYHKUWA. [eHeTuyecKkume
MexaHU3Mbl CUMOMOreHe3a, MeXaHW3mbl B3aUMOLENCTBUA «XO3AUMH — MapasuT» N «XO03AUH —
MUKPOOUOM». "eHeTUYECKME acreKTbl KOHTPONSA U U3MEHEHWS HacNeACTBEHHOW MH(opmaLmmn B
MOKO/IEHNAX KNEeTOK 1 OpraHy3MoB.

JleMoOHCTpan U

MopTpetbl: ['. MeHgens, T. MopraH.



Tabnumubl 1 cxembl: «[TepBblid 1 BTOPOI 3aKOHbI MeHaens», «TpeTuid 3akoH MeHzens»,
«AHanunsunpytoLlee CKpeLlBaHne», «HenonHoe AOMUHMPOBaHUe», «CLenneHHoe HacnefoBaHue
MPU3HAKOB Y Ap030hunsibl», «["eHeTKa nonay», «Kapnotun yenosekay, «Kapnuotun 4po30gpusbi»,
«Kapuotun ntuupl», «MHOXECTBEHHbIV annenmsm», «BsavmogeliicTBue reHoB».

O6opyfoBaHve: MOfeNb A/ LeMOHCTpaLuy 3aKOHOB efjMHo06pasvs rubpuaos nepsoro
MOKOMIEHNA W pacLLEneHns NpPU3HaKoB, MOAENb ANA LEMOHCTpauunM 3akoHa He3aBMCUMOro
HacnefoBaHWA NMPU3HAKOB, MOAENb ANA AeMOHCTPaLMK CLENNEHHOTO HacNeA0BaHNA NPU3HAaKOB,
CBETOBOW MMKPOCKON, MMUKponpenapar: «po3otunna.

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

IpakTuueckast padora «l/I3yyeHne pe3ynbTatoB AMTMOPULHONO CKPELUMBAHUSA Y
ApPOo30nIbI».

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.

leHOTMNUYeckas W3MeHUMBOCTb. CBOWCTBA rEHOTUMUYECKON W3MEHUMBOCTW. Buibl
reHOTUMUYECKON N3MEHUMBOCTM: KOMOUHATVBHASA, MyTaLMOHHas.

Komb6uHaTMBHas M3MeHUMBOCTb. Melio3 1 MoJI0BOM MPOLLECC — OCHOBA KOMOWHATWBHOIA
M3MEHUYNBOCTU. PO/Ib KOMOMHATUBHOM N3MEHYMBOCTU B CO3LaHWUN TEHETUYECKOr O pa3HOo6pa3uns
B Mpejenax oOA4HOro BMaa.

MyTaunoHHass W3MeHUMBOCTb. Buabl MyTauuii: reHHble, XPOMOCOMHbIe, TEHOMHbIE.
CnoOHTaHHblE M WHAYLUMPOBaHHblE MyTauuun. SALepHble M UMUTOMMIa3MaTUYecKne MyTauuu.
Comartunyeckme 1 nonosble MyTauuu. FpUUMHbLI BO3HUKHOBEHWUSA MyTauuil. MyTareHbl 1 uX
B/IMAHWE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTU MYTaLMOHHOro npotiecca. 3aKOH rOMOJIOrMYECKUX
PALOB B HAacnefcTBeHHOW u3meHumsBocTM (H.W. Baswunos). BHesgepHas W3MEHUMBOCTb U
HacnefCTBEHHOCTb.

Dnucenemurka u INUSEHOMUKA, PpPOJb INUSEHEMUUYECKUX qbakmopoe 6 HACNe008aHUU U
usmernvueocmu qbeHomunuquKux NPU3HAKOB y OPcaAHU3IMOE.

JleMoHCTpan U

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

Tabnmubl M cXxembl: «Buabl M3MEHUMBOCTM», «MoANKDNKALMOHHAS W3MEHUYMBOCTb,
«KOMOMHATMBHas  M3MEHYMBOCTb»,  «Melo3»,  «OnnogoTBopeHne»,  «leHeTuYecKue
3a60neBaHMsA YenoBeKax», «Buabl mytauminy.

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

JlagopaTopuasi paGora  «ViccrefoBaHWe  3aKOHOMEPHOCTEW  MOAM(UKALMOHHOW
M3MeHUYMBOCTU. MOCTPOEHME BapraLMOHHOIO psaja 1 BapuaLoHHOW KPUBOA».

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

Tema 14. I'eHeTHKA YesIOBEKA

Kapvotun uenoseka. MexXayHapofiHasa nporpaMMa WCC/efoBaHWA FeHOMa YefioBeka.
MeToabl U3yYeHWUs TeHeTUKN YefloBeKa: reHeanornyecknii, 6M3HeL0BbIA, LUTOreHeTUYECKNN,
MonynALUMOHHO-CTAaTUCTUYECKUI, MOMEKYNAPHO-TeHeTUYeckuidi. CoBpeMeHHOe onpefeneHune



reHoTuna: NoJIHoreHOMHOE CeKBEeHVPOBaHWe, reHOTUNPOBaHWeE, B TOM Yuc/e ¢ nomoLbo MLP-
aHanm3a. HacnefcTBeHHble 3a0601eBaHNA YenoBeka. ['eHHble 1 XPOMOCOMHbIe 60/1e3HM Ye/IOBEKa.
BonesHn c HacneAcTBeHHOW NPeApacrnoOXEeHHOCTbIO. 3HavyeHWe MeLUUMHCKOW TeHeTUKN B
NPeAoTBPaLLEHNM U NIEYEHUWN TEeHEeTUYECKMX 3abonieBaHUi YenoBeka. MeanKo-reHeTnyeckoe
KOHCYNbTUpoBaHMe. CTBOMOBbIE KETKW. [OHATUE «TEHETUYECKOrO rpy3a». TUYECKME acreKThbl
nccnefoBaHWin B 061aCTy pefakTMpoBaHMst FTeHoOMa U CTBO/OBbLIX KNETOK.

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

JleMoOHCTpaL U

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

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

Tema 15. Cenexuusi opraHu3MoB

JomecTukauma u cenekums. 3apoxaeHvie cenekumm v AoMecTukaumu. YueHue H. W.
Basunosa 0 LieHTpax NponcxoxaeHnus 1 MHOrooopasnsa Ky/bTYPHbIX pacTeHWiA. Ponb cenekumm
B CO3[aHWM COPTOB PaCTEHWA W MOPOA XMBOTHbIX. CopT, nopofa, LWTaMM. 3aKoH
rOMOJIOrMYECKMX PALOB B HacNeACTBEHHON M3MeHUMBOCTU H. . BaBunoBa, ero 3HadeHue ans
CeNeKLNOHHOM paboTbl.

MeToAbl CeNeKUMOHHON paboThbl. ICKYCCTBEHHbIA OTOOP: MacCOBbIN U MHAUBUAYATbHBIN.
ATanbl KOMOMHALMOHHOWN cenekuun. McnbiTaHne npovssoguTeneid no notomctsy. OT60p no
reHOTUMNY C NMOMOLLBHO OLeHKM (heHOTUMa NOTOMCTBA M OTOOP MO reHOTUMY C MOMOLLbIO aHa/n3a
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 and
MonyyYeHNs NCXOLHOro mMaTepuana ais cenexkunn.

MonyyeHne nonunnovgos. BHyTpuBmposas  rubpuamsaumsa.  BAM3KOpOLCTBEHHOE
CKpeLUMBaHue, Unn MHOpPUAMHT. HepoacTBEHHOE CKpeLLMBaHWE, AN ayTOPUAUHT. FeTepos3unc u
ero npuuuHbl. Mcnonb3oBaHue retepos3uca B cenekuun. OTpanéHHas rubpuamsaums.
MpeofgoneHne 6ecnnoamst MeXBUAOBbIX TMOPMAOB. [OCTMXKEHUS CENeKUUU PacTEHUA 1
XWBOTHbIX. «3enénas pesonoyusy.

CoxpaHeHMe N W3y4YeHWMe TeHETUYECKMX PECYpPCOB KY/IbTYPHbIX PacTeHUIn U UX OUKUX
poanyei AN co3haHns HOBbIX COPTOB U rMOPUAOB CEMbCKOXO03ANCTBEHHbIX KYNbTYp. M3yuenue,
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
nepcnekmueHvlx MexHonA02Ul.

JleMoOHCTpaL UK

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

Tabnumupl N cxeMbl: «LIeHTPbI MPOMCXOXAEHNA ¥ MHOF006pa3ns KyNbTYPHbIX PacTEHWA»,
«3aKOH rOMOMOrMYECKUX PALOB B HACNeACTBEHHON W3MEHUMBOCTU», «MeTofbl Cenekummn»,
«OTganéHHas rnépuamsauns», «MytareHes».

JlaGoparopuas padora «/I3yyeHne COPTOB Ky/bTYPHbIX PAaCTEHWUIA M NOPOL LOMALLHUX
YXNBOTHbIX».



JlaGoparopuas patdora «/13yyeHne MeTOL0B CENEKLMNN PACTEHNI».

IMpakTuyeckasi padora «[1pPVBMBKA PACTEHNIA».

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

Tema 16. BUOTeXHOJI0TMs U CUHTETHYECKAasi OMOJI0THS

OObEKTbI, MCMNOMb3yeMble B OMOTEXHONOMMMW, — K/IETOYHbIE W TKaHeBble KY/bTYpbl,
MUKPOOPraHn3mbl, WX XapakTepucTuvka. TpaguuMoHHas 6uoTexHosmorus: xneboneyeHue,
MoNyYeHVe K1CIOMONOYHbIX NPOAYKTOB, BUHOAeNMe. MUKPOOMONOrMYecknin cuHTe3. O6beKTbI
MUKPOGUOOrMUYECKUX TEXHONOIMIA. MNpon3BOACTBO 6e/lKa, aMMHOKMCIOT U BUTaMUHOB.

Co3faHve TEXHONMOMMA U WMHCTPYMEHTOB  LiefleHanpaB/ieHHOro  U3MEHeHust  ”
KOHCTPYWMPOBaHUSA TeHOMOB C Lie/Ibi0 NONYYeHUA OPraHnM3MOB N MX KOMIMOHEHTOB, COAepXKaLLmxX
He BCTpeyvaroLLmecs B NpMpose OBMOCUHTETUYECKME MYTHN.

KneTtoyHas uHXeHepusi. MeTofbl Ky/nbTypbl KNETOK W TKaHEei pacTeHWd W XXMUBOTHBIX.
KpunobaHkn. ComaTtuvyeckas rmépuamsaums M cCoMaTUYecKnin ambpuoreHes. Lcnonb3oBaHue
I'aI'U'IOI/l,D'OB B CEﬂeKU.VIVI paCTeHVII‘/JI. HOﬂyquue MOHOKIOHAAbHBIX anmumen. Hcnonv3osanue
MOHOKJIOHAJIbHBIX U NOJUKTIOHRAJNIBbHbLIX AHmMumesl 6 Medzmuﬂe. MCKyCCTBEHHOG OI'U'IOAOTBODGHVIG.
PEKOHCTPYKUMA SALEKNETOK W KNOHWPOBaHWE >XMBOTHbIX. MeToh TpaHchnaHTaumMm agep
KNeToK. Texwnonocuu 0300p06ﬂ€Hu}i, KyJabmueupoearnusi U MUKPOKIORATIbHO2O PA3MHOMNCEHUA
CeNbCKOXO03AUCHEEHHbIX KyJsioemyp.

XPOMOCOMHast U reHHas MHXeHepus. VICKYCCTBEHHbIA CUHTE3 FeHa U KOHCTPYMpOBaHMWe
pekoMOuHaHTHbIX OHK. Cozoanue mpamnceennvix opeanusmos. [JOCTVXEHUA N NepPCneKTVBbI
XPOMOCOMHOW W TEeHHOW WHXEHepUWU. ODKOMOTUYECKME W 3TUYECKMe Mpob6aeMbl TeHHOIA
NHXXeHepuu.

MeanumHcKme 6roTexHonormuu. NoctreHomHas Lugposas meamumnHa. MLP-anarHocTuka.
MeTaboNOMHbIN aHaNN3, reHOLEHTPUYECKUIA aHa/IM3 MPOTeOMa YesloBeKa /151 OLEHKM COCTOSHUS
ero 340poBbfA. lMcnonb3oBaHWEe CTBOMOBLIX KNETOK. TapretHaa Tepanua paka. 3D-
OVOVHXeHepua AN1a  pa3paboTku  (PyHAAMEHTa/IbHbIX OCHOB  MEeAULMHCKMX  TEXHOMOMA,
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 MONEKYNSAPHbIX MeXaHW3MOB (DYHKLMOHMpoBaHMs PHK-
COAepKaLLMX BUPYCOB, BbI3bIBaOLLMX 0COO0 ONacHble 3a60/1eBaHNA YeNOBEKA U XXMBOTHbIX.

JleMoOHCTpaL U

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

JlaGoparopuas padora «/13ydeHne 06bEKTOB GUOTEXHONOTUN.

IIpakTuyeckas padora «[1onyyeHNe MONOYHOKUCTILIX MPOAYKTOB».

Ikckypeust <BUOTEXHONOMNA — BaXKHelLWas Npon3BOAMTEbHAA Cula COBPEMEHHOCTH (Ha
OMOTEXHONOrMYECKOE NPOU3BOACTBO)».

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

JBo/oUMOHHaA Teopua Y. JapsuHa. NpefnocbliKn BO3SHUKHOBEHWNS AapBMHM3MA. XKM3Hb
N Hay4yHasa gesaTenbHocTb Y. JapBuHa.



OBvxyuime cunibl 3sBomoumMn  BuaoB no Y. [apBuHy (BbiCOKas WHTEHCUBHOCTb
Pa3MHOXEHWA OpraHu3mMoB, Hac/e[CTBEHHAsA W3MeHUMBOCTb, 6OOpbba 3a CyLLECTBOBaHWE,
€CTECTBEHHbIN 1 UCKYCCTBEHHbIV 0TOOP).

OdopmneHne CUHTETUYECKOW Teopum aBontoummn (CTI). HeliTpasibHas Teopus 3BOMOLMN.
CoBpeMeHHas 3BO/OLMOHHASA 610N0rMs. 3HayeHne 3BOMOLMOHHOW Teopun B (DOPMUPOBaHUM
€CTECTBEHHO-HaY4YHOIN KapTWHbI Mupa.

JleMoOHCTpaL U

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

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

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

Monynaumsa Kak 3neMeHTapHasa eguHuiua 3sonounni. CoBpeMeHHble MEeTOAbl OLEHKM
reHeTUYeCKOro pasHoo6pasms 1 CTPYKTYpPbI NONYnsuniA. is3meHeHne reHopoH4a NONyNALuUn Kak
3NeMeHTapHoe 3BOJIOLUMOHHOE ABfIeHMe. 3aKOH reHeTU4YecKoro pasHosecusi K. Xapau, B.
BaliH6epra.

AnemeHTapHble (akTopbl (ABMXYLME CUAbI) 3BOMKOLMKW. MyTalMOHHbLIN  npouecc.
KombuHaTMBHas W3MeHYMBOCTb. [pei reHoB — cfyyailHble HeHanpaBfieHHble W3MEHEHUSs
4acToT annenen B nonynAumax. ekt ocHoBaTens. Dgpexm OymuvLIOUHO2O OpIBIUIKA.
CHudicenue eenemuuecko2o paznooopaszus. npudunvl u creocmeus. Illposenenue >¢pgexma
opeiipa 2enoe 6 Oonvuux u maneix nonyasayusx. Murpaumn.  Msonaums  nonynsyui:
reorpagmyeckas (MpocTpaHCTBEHHas), buonornyeckas (PernpoayKTMBHas).

EcTecTBeHHbIN OTOOpP — HanpaBnswoWwmiA (akTop 3BOMOLMN. DPOPMbl €CTECTBEHHOMO
oTbopa: ABVMXKYLUMIA, CTabUNM3NPYHOLMIA, pa3pblBatoWmnii (An3pynTuBHbLIA). Monosoi oT6Op.
BO3HMKHOBEHWE 1 3BOMOLMA COLMANIbHOTO NOBEAEHUSA XNBOTHBIX.

Mprcnoco6/ieHHOCTL OPraHW3MOoB KakK pe3ynbTaT MWUKPO3BOMOLUMU. BO3HMKHOBEHWE
npucnocobsieHniA y opraHn3MoB. ApoMopgo3bl U ManoaganTaummn. MNprmepsl NPrcnoco6eHni
y OpraHu3moB: MOpQOorMyeckue, MU3NONOrNYeckme, OMOXUMUYECKME, MNOBEAEHYECKME.
OTHOCUTENBHOCTb NPUCNOCOBIEHHOCTM OPraHNU3MOB.

Bug, ero kputepum u cTpykTypa. BupoobpasoBaHue Kak pe3ynbTaT MUKPOIBONHOLMN.
N3onauma — kno4veBor (aktop BuaoobpazoBaHus. Tyt n cnocobbl BUL00OPa30BaHUS:
annonarpuyeckoe (reorpaMyeckoe), cumnaTpuyeckoe (3KOMOrMYEcKoe), «MrHOBEHHOEe»
(nonunnongusauus, rmbpuansaums). JamtenbHOCTb 3BOMOLMOHHBLIX NMPOLLECCOB.

MexaHn3Mbl (HOPMMPOBaHNA BNONOrMYECKOro pasHo06pasus.

Pofb  3BOMOLUMOHHOA  GuonormM B pa3paboTKe HayyHbIX METOAO0B  COXPaHeHWs
6ropasHoo6pasns. MUKPO3IBOMOLMA M KO3IBOMKOUMA MNapasnTtoB U UX X031eB. MexaHu3Mbl
(hopmMMpOBaHKSA YCTONYMBOCTU K aHTMOMOTMKAM M COCO6bI 60pbObI C HEA.

JleMoOHCTpaL UK

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

Tabnmubl n cxembl: «MyTaLuMOHHaA U3MEHUMBOCTbY», «ITONYNALUNOHHAA CTPYKTYpa BUAa»,
«CxeMa nposiBNeHUs 3akoHa Xapau-BaiHGepra», «[BuKywime CUIbl  3BONIOLMU»,



«3JKOMOrnyeckasn u30MaumMsa Nonynauuin  ceBaHCKON dqopenu», «eorpagmyeckas M3onauus
NINCTBEHHMLbI CMOVMPCKON M NIMCTBEHHULbI AaYPCKON», «MoNyNALMOHHbIE BOSIHbI YNC/IEHHOCTU
XULWHUKOB W XepTB», «Cxema [eNCTBUA eCcTeCTBEHHOro ot6opa», «®Popmbl 60pb6bl 3a
CyLLEeCTBOBaHUE», «HAyCTpranbHbIi MeNaHn3m», «KuBble NCKOMaemble»,
«MOKPOBUTENBCTBEHHAS OKpacka >XMBOTHbIX», «[pefynpexaarolias OKpacKa >KUBOTHbLIX»,
«®Pusmonornyeckme agantauum», «prcrnocobeHHOCTs OpraHU3MoB U eé OTHOCUTE/IbHOCTb,
«Kputepun Buga», «Buabl-gBOMHUKKM», «CTpyKTypa Buga B npupoge», «Crnocobbl
B1Ao06pa3oBaHus»,  «leorpadmyeckoe  BuaoobGpa3oBaHWe  TPEX  BWAOB  MlaH[bILLEN»,
«DKOMormyeckoe BMA00Opa3oBaHME BWMAOB CUHMLY», «[loannnoniabl pacTeHuii», «KanycTHO-
pefeyHbI rnopua».

Ob6opyaoBaHue: repbapun pacTeHWiA, KONNEKUMM HaCeKOMbIX, Yydena NTUL 1 3Bepeit C
nprMepaMn pasfIMYHbIX NPUCMOCO6MEHNIA, Yyyena NTUL M 3Bepeil pasHbIX BUAOB, repbapuu
pacTeHnin 6NN3KNX BUAOB, 06pa30oBaBLLMXCA Pa3/IMUHbIMK cCnocobamu.

JlaGoparopuasn padora «BblIiBeHME N3MEHUNBOCTM Y 0CO6EN OAHOIO BMAa».

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

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

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTo/bl M3yHYeHUs MaKpOo3BOMOLMK. ManeoHTON0rMYeCcKe METOLbI U3YUYeHNS 3BOJTIOLUN.
MepexofHble POpMbI 1 (UNIOreHeTUYECKUNE PAabl OPraHU3MOB.

Buoreorpagnueckne metofbl M3ydeHus 3Bosouun. CpaBHeHVE qiopbl U (hayHbl
MaTepuKoB 1 OCTPOBOB. broreorpagnyeckre o6nactu 3emnn. Buabl-aHAEMUKA N PENNKTDI.

AM6pUoNornyeckme 1 CpaBHUTENIbHO-MOPMOIOrMYECKNe MeTOAbl U3YYEHWUS 3BOOLUN.
"eHeTUYeCKMe MeXaHU3Mbl 3BONIOLMM OHTOreHe3a W MOABMEHUS 3BOJSIOLMOHHBIX HOBLLUECTB.
TOMONOrMYHbIE Y aHaIOTUYHbIE OpraHbl. PyarMeHTapHble opraHbl 1 ataBu3Mbl. MOMEKYNspHO-
reHeTUYeckne, OMOXMMUYECKME W MaTEMATUYECKME  METOAbl  M3YYeHMs  3BOMOLMMN.
FfoMonornyHble reHbl. CoBpeMeHHbIE METOAbI MOCTPOEHUS (PUNOreHETUYECKUX [AEPEBLEB.

XpOMOCOMHbIE MyTaLMK 1 3BOJIHOLMSA TEHOMOB.

O6wme 3aKOHOMepHOCTW  (NpaBwna)  3BOMKOUMW.  [lpunyun  cmenvt  ynKyuil.
HeobpatmumocTb 3Bonoumn. AfantreHasa pagunaums. HepaBHOMEPHOCTb TEMIMOB 3BOJTHOLMMN,

JleMoOHCTpaL U

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

Tabnuubl 1 cxeMbl: «PUNOrEHETUYECKNIA PAL Nowaam», «ApPXeonTepuKe», «3Bepo3yoble
Awepbl», «CTeroueansl», «PUHNOPUTBI», «CemMeHHble NanopoTHUKW», «buoreorpaguyeckme
30Hbl 3emnn», «[peid KOHTUHEHTOB», «PenuKTbl», «HavanbHble CTagunm 3MOPUOHANILHOIO
Pa3BUTUA  MO3BOHOYHbIX  XKMBOTHbIX»,  «[OMOMOrMYHbIE W  aHaNOrMYHble  OpraHbi»,
«PyOonMeHTbI», «ATaBMU3MbI», «XPOMOCOMHbIE Habopbl YenoBeka M LMMMNaH3e», «[ NaBHble
HanpaBneHUsa 3BONOLMN», «O6LLIME 3aKOHOMEPHOCTY 3BO/THOLIAMN.

O6opyfoBaHMe: KOMMeKUMKW, repbapumn, MynsHKM WUCKOMaemblX OCTaTKOB OpraHv3MoB,
MY/ISDKM TOMOSIOTMYHBIX, aHAOMMYHbIX, PYAVMEHTAPHbIX OpraHoB W aTaBM3MOB, KOJIEKLMM
HaceKOMblIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

HayuHble TrvnoTesbl MPOMCXOXAEHWUA XXM3HM Ha 3emne. A6GMOreHes M mnaHcrnepmus.
[loHay4Hble NpefcTaBneHuss O 3apOXAEHUM XU3HU (KpeauuoHu3m). 'mnoTe3a MNOCTOSHHOIO
CaM03apoXKAeHNA XN3HU N eé onpoBepXkeHue onbiTamu ®. Pean, J1. CnannaHuaHn, J1. MNactepa.
[MPOUCXOXAEHNWE YXKN3HWN 1 acTPOBKNOIOTUS.



OCHOBHbIe 3Tanbl HeOpPraHMYecKoii aBonouun. MnaHeTapHas (reosornyeckas) 3BoHOLNS.
Xummndeckas 3Bonitoumns. ABOMOreHHbIN CUHTE3 OpraHUMYecKuX BELLECTB M3 HeopraHU4YecKux.
Onbit C. Munnepa n . KOpu. O6pa3osBaHve MOANMEPOB M3 MOHOMepPOB. KoalepsaTHas
runotesa A. WM. OnapuHa, runotesa nepBUYHOro OynboHa K. XongeiHa, reHeTnyeckas
runotesa . Ménnepa. Pubosumbl (T. Yek) u runotesa «mupa PHK» Y. T'un6epra.
dopmrpoBaHe MeMbpaH 1 BOHUKHOBEHWE MPOTOK/ETKM.

Vctopua 3emnnm ©n MeToabl €@ u3ydeHus. VICKOnaemble OpraHMYeckme OCTaTKW.
FeoxpoHonorms ©  eé wmetogbl. OTHOCWUTENIbHAs WM abCOMKOTHAs  FEOXPOHOMOTUS.
"eoxpoHonormyeckas LWKana: 30HbI, 3pbl, MEPUOAbI, IMOXN.

HavanbHble aTanbl OpraHWYeckom 3sonouuun. MossneHne 1 3BONOLMS NePBbIX KNETOK.
3sonouna MetabonusMa. Bo3HMKHOBeHMe nepBbIX 3KocUCTEM. COBpPeMeHHble MUKPOGHbIE
OVOMNEHKM KakK aHanor nepsBbiXx Ha 3emne coobulects. CTpomaTtonuTbl. [pokapuoTel ©
3yKapuoTbl.

MpoucxoxaeHvie 3ykapnoT (CrM6uoreHes). SBOJIOLMOHHOE MPOUCXOXIEHWE BUPYCOB.
[MponcxoXaeHne  MHOMOKMNETOYHbIX — OpraHnM3MoB.  BO3HWKHOBEHWE  OCHOBHbLIX  Tpynn
MHOrOK/1ETOYHbIX OPraH13moB.

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

OCHOBHble 3Tarnbl 3BOMIOLUN XXMBOTHOIO Mupa. OCHOBHble apoMOp(03bl XXMBOTHBIX.
BeHpackas hayHa. Kembpuinckunid B3pbIB — NOSB/IEHWE COBPEMEHHbIX TUMOB. [epBble XOPA0BbIe
XMBOTHbIE. Y)XKM3Hb B BOfE. SBOMOLMA MO3BOHOUHBIX. MPONCXOXAeHME aM(pNONA 1 PenTUNIA.
MMpoucxoxaeHvie MnekonuTarowmx n ntud. [MpuHUMn KoYesoro apomopgosa. OcBoeHMe
6eCno3BOHOYHLIMW M MO3BOHOYHbLIMU XXMBOTHBIMU CYLUW.

Pa3BuTMeE XN3HW Ha 3em/e Mo 3apam ¥ nepuojam: apxei, NpoTepo30i, Naseo3oi, Me3o3oi,
KaliHo30M. O6Llad XxapakTepucTMKa KumaTta W reosiormyeckmx npoueccos. losiBneHne 1
pacLBeT XapakTepHbIX OpraHM3MoB. YT/ieobpa3oBaHUe: ero yCnoBus U BAMSIHWE Ha ra3oBbli
cocTaB aTMocepbl.

MaccoBble BbIMUPaHUS — 3KONOMMYECKME KPWU3UCLI NPOLLNOro. MNpuynHbl U cneacTeums
MaccoBbIX BbIMUPaHWil. COBPEMEHHbIN 3KOMOMMYEeCKUn KPU3nC, ero ocobeHHocTu. Mpobnema
coXpaHeHuns bruopasHoobpasnsa Ha 3emse.

CoBpemMeHHasA cucTeMa opraHuM4eckoro mupa. MpuHUUnbl KnaccuguKaumm opraH13mos.
OCHOBHbIe cCTeMaTMHecKue rpynnbl OpraHu3MoB.

JleMoOHCTpaL U

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

Tabnuubl 1 cxeMbl: «CxeMa onbita @. Pean», «Cxema onbiTa J1. Mactepa No M3y4yeHUto
caMo3apoXaeHns XU3Hu», «Cxema onbita C. Munnepa, I'. FOpu», «3Tanbl HeOpraHN4YecKou
3BOMOLMN», «["e0XpOHONOrMyeckas Likana», «HavanbHble 3Tanbl OPraHWYecKOl 3BOMOLMN,
«Cxema 06pa3oBaHWA 3yKapuoT MyTéM cumbuoreHesa», «CUCTeMa >KUBOW MPUPOAbI»,
«CTpoeHve Bupyca», «ApomMopdo3bl  pacTeHuin»,  «PUHNOPUTBI»,  «OLHOKNETOYHbIE
BoZOpoC/n», «MHOrOK/ETOUYHbIE BOZOPOCAU», «Mxu», «[1anopoTHUKM», «[ 0N0CEMEHHbIe
pacTeHus», «OpraHbl LBETKOBbIX PacTeHU», «Cxema pasBUTUS >KMBOTHOFO MUpax,
«ApoMOptho3bl  XKUBOTHbIX», «lpocTenme», «KULLIEYHONONOCTHbIE», «ITNOCKME YepBU»,
«YneHnucToHorune», «PblI6bl», «3eMHOBOAHbIEY, «[pecmblkatoLLecs», «[TnLbI»,
«MnekonuTalowme», «Pa3BUTME >KU3HW B  apXeicKoin 3pe», «Pa3BUTUE >KU3HW B



MPOTEPO30MCKOW 3pe», «Pa3BUTWE XM3HW B Mafie030MCKON 3pe», «Pa3BUTUE XXU3HU B
Me3030/MCKOM 3pe», «Pa3BUTWE >XM3HW B KallHO30MCKOW 3pe», «COBpPEMEHHasi cucTema
OpraH14yeckoro Mupa.

O6opypfoBaHve: repbapunm pacTeHWin pasfMYHbIX OTAEN0B, KOMMEKUMM HACEKOMBbIX,
B/I@XKHbIE Npenaparbl >XMBOTHbLIX, PakOBUHbI MOJITFOCKOB, KOJSINEKLMN WUINIOKOXWUX, CKeneTbl
MO3BOHOYHbIX >XMBOTHbIX, 4Yyyena MNTUL W 3Bepeil, KONEKUMW OKaMeHeNoCTein, Mone3HbIX
MCKOMaeMbIX, MY/ISHKM OPraHUYeCcKMX 0CTaTKOB OpraHn3MOB.

BuprtyaabHas JgabopatopHasi padora «MojenvpoBaHue onbiToB Munnepa—HOpu no
M3y4YeHMI0 abMOreHHOro C1HTE3a OpPraHNYeCKMX COeAMHEHWIA B MEPBUYHOM aTMOCHepe».

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

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

IIpakTuyeckasi padora «/13y4yeHne 0CO6eHHOCTEN CTPOEHNSA NO3BOHOUHbIX XXMBOTHbIX.

Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AaHTPONOreHe3

Pasfenbl 1 3a4a4mn aHTpornonorum. Metofbl aHTPOMOOr N,

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

CXOACTBO YenoBeKa C JKMBOTHbIMW. CKUCTEMATMYECKOe TOMIOKEHNE  Ye/OBEKa.
CBUOETENbCTBA CXOACTBA YeNOBEKA C  XKMBOTHBIMW:  CpPaBHUTENbHO-MOP(OIOryecKme,
ambpuonoruyeckme, (U3N0N0ro-bMOXMMNYECKME, MoBefeHYecke. OTMUMA  YenoBeka OT
XXMBOTHbIX. MPAMOXOXXAEHNE N KOMMNEKC CBA3AHHbLIX C HUM MPU3HAKOB. Pa3BuUTME FOIOBHOMO
MO3ra 1 BTOPOI CUrHa/IbHOM CUCTEMBI.

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

OCHOBHbIe CTaguu aHTpornoreHesa. PaHHVE 4ei0BeKOOOpa3Hble 06e3bsHbI (NMPOKOHCY/bI)
W paHHMe NOHrnAabl — 06LmMe NpeaKy YenoBeKoobpasHbIX 06e3bsiH 1 NHOAEA. ABCTPaNIONUTEKN —
[BYHOrvie npefiku nogeid. Yenosek yMmesiblid, MepBble U3roTOBMEHNA OpyauiA Tpyaa. Yenosek
NPSMOXOAALLMIA 1 NepBbIA BbIXOA NtoAer 3a npeaenbl Agpukn. Yenosek reingensbeprckuin —
06LWMIA NPefoK HeaHepTaIbCKOro YesloBeKa 1 Ye/ioBeKa pasyMHOro. YenoBek HeaHepTabCKUi
KakK BWf NtOLEN XONO4HOro Knumara. YenoBek pasyMHbli COBPEMEHHOIrO TWNa, AEHWCOBCKWUIA
4esioBeK, OCBOEHME KOHTMHEHTOB 3a npegenamm AQpukn. MNaneoreHeTnka 1 NaneoreHOMMKa.

JBONOLUMSA COBPEMEHHOrO YesioBeka. ECTeCTBEHHbIM OT6OP B MNONyNALMAX YenoBeka.
MyTauMOoHHbIV npouecc U NoaMmMopduamM. MonynsuMoHHbIE BOMHbI, APeNd reHoB, MUrpaums n
«3(h(heKT OCHOBATENSA» B MONYNALUAX COBPEMEHHOIO Ye/0BeKa.

Yenoseuyeckune pacbl. MoHATME 0 pace. bonblive pacbl: eBponeovgHas (eBpasuiickas),
aBCcTpano-HerponaHas (sKkearopuasibHas), MOHrononaHas (asmarcko-ameprikaHckas). Bpems u
MyTW paccesieHns 4enoBeka Mo rMnaHeTe. EAMHCTBO uenoBeyeckux pac. HayuyHas
HeCOCTOATENbHOCTb  pacu3ma.  [1pucnocobneHHOCTb  4YesioBeKa K pasHbiM - YC/IOBUAM
OKpyXatoLlen cpefbl. BnavsHue reorpamyeckor cpefbl U apeida reHoB Ha MOP(OIOTUI0 1
(h13M0N0rnIo YesoBeka.

MexaucunniavHapHble  MeToAbl B (PU3MYecKoin  (61ONOrMYecKoin) aHTPOMonormu.
JBONIOUMOHHASA  aHTPONOMOrMS UM Nase0aHTPOMONMOMNA  YENOBEYECKUX  NOMYNALMiA.
BuocoumanbHble  UCCnefoBaHUA  MPUPOAbI  YenioBeKa.  VccnefoBaHWe  KO3BOJIHOLMN
OMONOrNYeCKOro N CoUMasbHOro B YeNOBEKE.

JeMoHCTpauMu



MopTpeTbl: Y. OapsuH, /1. lnkn, A. A. PornHckuin, M. M. MepacrmMos.

Tabnuubl 1 cxembl:  «MeTofbl  aHTPOMONOrMm», «[0NOBHOW MO3r  YesloBeKa»,
«YenoeekoobpasHble 006e3bsHbI», «CKefeT 4enioBeka W CKeneT LnMMaH3e», «PyauMEHTbI U
ataBu3Mbl», «[BWXKYyLINE CWIbl  AHTPOMOreHesa», «3BO/MOUMOHHOE [PEBO  YesioBeKay,
«ABCTpanonnTek», «4enoBek ymenblii», «HenoBek npaMoxoaawnii», «deHUCOBCKNA YeNoBEK»
«HeaHgepTanbLbl», «KpoMaHbOHLbI», «[1pefKu 4enoBeka», «3ITamnbl 3BOMOLUMA YeN0BeEKa,
«Pacbl YyenoBeKa».

O6opyfoBaHMe: MK OKaMeHesloCTel, NpeAMeToB MaTepuanbHOM Ky/bTypbl NPeLKoB
yenoBeka, penpoaykuuu (cotorpadun) KapTMH C  MUQONOTMYECKUMU U BUBNEACKMMUI
CHOXKETaMU MPOUCXOXAEHWA Ye/loBeKa, (POTOrpagium Haxo40K UCKOMaeMbIX OCTATKOB Ye/I0BEKa,
CKefieT YesioBeka, MOAE/Nb Yepera YenoBeka W yepena LUMMMaH3e, MOLENb KUCTU YenoBeKa U
KMCTK WWMMNaH3e, MOZeNM Topca NpeaKoB YesioBeka.

JlaGoparopuasi pa6ora «/3yyeHVe OCOGEHHOCTeNM CTPOEHUs 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 3konorum B Tpygax A. I'ym6onbara, K. @. Pynbe, H. A.
CeBepuoBa, 3. l'ekkens, A. TeHcnn, B. H. CykauéBa. Pa3genbl 1 3agayn akonorun. CsaAsb
3KONOrMK € ApYrMMmn Haykamu.

MeTogbl 3Konorun. Nonesble HabNIOAEHUA. DKCNEPUMEHTbI B 3KOMIOTUN: NPUPOLHbLIE U
nabopatopHble. MogenMpoBaHne B 3KONOrMU. MOHUTOPUHT OKPY>XKaKOLLEN Cpefbl: NOKa/bHbIN,
PErMoHasibHbIN U rNo6asbHbLIN.

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'ymbonbat, K. @. Pynbe, H. A. CeBepuoB, 3. 'ekkenb, A. TeHcnu, B. H.
Cykaués.

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

JlaGoparopuas padora «/13yyeHne MeTOL0B IKONOrMUYECKMX UCCNEeL0BaHNIA».

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Jkonornyeckne (hakTopbl U 3aKOHOMEPHOCTM UX  feictBus.  Knaccudurkauyms
9KOJIOTUYECKMX  (haKTOpPOB:  abuoTu4yeckne, OUMOTUYECKMe,  aHTponoreHHble.  O6wWme
3aKOHOMEPHOCTM [eCTBUA 3KONOrMYecKux haktopos. Mpasuno MuHuMyma (K. LLnpeHrens, HO.
Nnénx). TonepaHTHOCTb. OBPUONOHTHbLIE Y CTEHOBNOHTHbBIE OPraHW3Mbl.

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 Kak 3KONOrMYeckuin (haktop. [leicTBMe TemnepaTypbl Ha OpraHu3Mbl.
MoViKNNOTEPMHbIE 1 TOMONOTEPMHbIE OPraHn3mbl. IBPUTEPMHbBIE U CTEHOTEPMHbIE OPraHM3Mbl.

BnaXKHOCTb Kak 3KONOrmyeckuii haktop. MpucrnocobneHns pacTeHWin K NofAepXaHuto
BoAHOro OGanaHca. Knaccugukaums pacTeHW MO OTHOWEHMIO K Boge. [pucnocobneHus
YXMBOTHbIX K U3MEHEHWIO BOLHOIO peXmma.



Cpegbl 06MTaHMS OpPraHU3MOB: BOAHAs, Ha3eMHO-BO3AyLUHAsA, MOYBEHHasd, yoMHHas
MOANOYBEHHAsA, BHYTPMOPraHn3meHHas. PU3NKO-XUMUYECKME OCOBEHHOCTU cped 0buUTaHus
OpraHun3moB. NprcnocobneHnst OpraHM3MOB K XXM3HU B PasHbIX cpeaax.

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

YKn3HeHHble (hopMbl OpraHu3MoB. MOHATME O XM3HEHHON (hopme. XKU3HeHHbIe OpPMbI
pacTeHWIA: AepeBbsl, KYCTapHWKW, KYCTapHWYKMW, MHOFO/IETHWE TpaBbl, OAHONETHME TpPaBbl.
YKM3HEHHble (DOPMbI  XKMBOTHBIX: TUAPOOMOHTBLI, Fe0BUOHTbI, a3pPOOUOHTLI. OC06eHHOCTH
CTPOEHUSA 1 06pa3a XU3HMU.

BuoTnyeckne  aktopbl. Buabl  GMOTUYECKUX  B3aMMOAEWCTBUI:  KOHKYPEHLUS,
XULLHNYECTBO, CMMOMO3 1 ero opmbl. Mapasntam, Koonepauus, MyTyasin3M, KOMMEHCAIN3M
(KBapTMPaHTCTBO,  HaxnebHM4yecTBO). HeTpodmuyeckme  B3aMMOAENCTBUA  (TOMMYECKME,
(hopuyeckme, habpuyeckme). 3HavyeHMe OMOTMYECKUX B3aMMOLENCTBUMA ANA CYyLLECTBOBaHMS
OpraHu13moB B cpefe 061TaHns. MPUHLMN KOHKYPEHTHOIO UCK/KOUEHMS.

JleMoOHCTpaL U

Tabnuubl N cXeMbl: «3KOMOrMyeckne PakTopbl», «CBETOBOW CMEKTP», «IKOMOTMYECKME
rPYNMbl XXMBOTHbIX MO OTHOLLUEHWIO K CBETY», «Tenn0KPOBHbIE XXMBOTHbIE», «X0/0AHOKPOBHbIE
XMBOTHbIE», «PU3NMONOrMYecKMe afanTaumy XMBOTHbIX», «Cpefbl 00MTaHMS OpraH1M3MOoB»,
«buonornyeckme puTMbl», «KN3HEHHbIE (DOPMbI PACTEHUIN», «KM3HEHHbIE (HOPMbI XMBOTHBIX»,
«QKocuUCTeMa LUMPOKOMCTBEHHOMO neca», «QKOCUCTEMA XBOMHOro neca», «Llenyu nutaHus»,
«XULLHNYeCTBO», «NapasnTnam», «KOHKYpeHUMs», «CUMO103», «KOMMeHCaN3ms».

Ob6opyaoBaHue: repbapun pacTeHWA U HXKUMBOTHBLIX, MPUCMOCOBMEHHBIX K BAUAHUIO
Pa3IMYHbIX  3KONMOTMYECKMX  (DaKTOpOB, repbapum  CBETOMOOMBLIX, TEHENOOUBbLIX U
TEHEBbIHOC/IMBbLIX PAacTEHWIA, CBETOMOOMBbLIE, TeHENOMBbIE W TEHEBbIHOC/IMBLIE KOMHATHbIE
pacTeHus, repbapuv W KONMEKUUW TennonobmBblX, 3UMOCTOMKUX, MOPO30YCTONYMBbLIX
pacTeHWid, dydena nNTUL W 3Bepeil, repbapum pacTeHMI, OTHOCAWMXCA K TFUrpoguTam,
Kcepogmtam, Me3omMTam, KOMHATHble pPacTeHWUs AaHHbIX TPYNn, KOMMNEKUMU HKMBOTHBIX,
obUTaloLLMX B pasHbIX cpefax, repbapum U KOMNEKLUN PaCTEHUIA U XKMBOTHbIX, 06/1a4at0LLINX
yepTamy MPUCMOCOBNEHHOCTU K CE30HHbIM W3MEHEHWUAM YCNOBWIA XKU3HW, repbapun W
KONMEKUMM PacTeHUI N XKMBOTHbLIX PasfIMUHbIX XXMU3HEHHbIX (HOPM, KOMMEKLUMN >KMBOTHBIX,
YUacTBYIOLMX B Pa3/IMYHbIX GUOTUYECKMX B3aUMOLENCTBUSAX.

JlaGoparopnas padora «BblIfiBNeHMe NPUCNOCO6NEHNIA OPraHU3MOB K BIMSIHUIO CBETa».

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

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

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

JKONOrMYecKre XapaKTepucTUKK nonynsumn. Monynauyms kak 6monormyeckas cuctema.
Ponb HEOAHOPOAHOCTM cpefbl, (M3NYECKNX GapbepoB M 0COBEHHOCTE 6uonorMn BUAOB B
(hopmMmpoBaHMM NPOCTPAHCTBEHHOW CTPYKTYPbI Monynsuuii. OCHOBHbIE MoKasaTenv Nonynsuun:
YMC/IEHHOCTb, M/IOTHOCTb, BO3pPAcTHas W M0/0Basi CTPYKTYpa, POXAAEMOCTb, NPUPOCT, Temn
pocTa, CMEPTHOCTb, MUrpaLus.

Jkonorunyeckas CTpykTypa nonynaymn. OueHKa YMCNeHHOCTU nonynsumn. OuHammnka
nonynauuu u eé perynaumns. buotnyeckmin noteHyman nonynauun. MogenumposaHue AUHaMUKK
nonynsauun. KpuBble pocTa 4YMCMEHHOCTM nonynsaumn. KprBble BbbkMBaHWA. Perynauus



YMCNEHHOCTM MNONYNAUMIA: Ponb (haKTOPOB, 3aBUCAMX W He 3aBUCALUMX OT M/IOTHOCTW.
3Konornyeckue ctparernn Bugos (r- n K-crparerun).

MoHATME 006 9KoMornyeckon Huwe Buga. MectoobutaHne. MHoromepHas Mogesb
aKonormnyeckon Huwm k.M. XatymHcoHa. Pa3mepbl 3KOOrMYECKO HULWK. [oTeHumanbHas u
peasin3oBaHHaa HULLN.

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

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

JleMoOHCTpaL U

MopTpeT: [X. . XaT4MHCOH.

Tabnmupbl 1 CXembl: «9KOOTNYECKME XapaKTEPUCTUKN MONYNAaLUm», «[pocTpaHCTBEHHas
CTPYKTypa nonynsauum», «Bo3pacTHble nupamugbl nonynauum», «CKOPOCTb 3acefieHus
MOBEPXHOCTN 3eMAM Pa3INYHbIMK OpraHuamMammn», «Mogesnb 3KONOrnMYeckom Huwm Ix. W.
XaTYMHCOHa.

Ob6opynoBaHuve: repbapuv pacTeHNiA, KONNEKLMM XXUBOTHBIX.

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

Tema 9. JkoJi0orust coo01IECTB. IKOJIOrHYECKHE CUCTEMBI.

CoobLecTBa opraHnM3MoB. BuoLeHO3 1 ero cTpyktypa. CBs3n Mexzay opraHv3Mamyl B
6roLeHo3e.

JkocucteMa Kak OTKpbiTaa cuctema (A. K. TeHcnn). PYHKUMOHaNbHblE 6/10KU
OpraHM3MoB B 3KOCUCTEMe: MPOAYLEHTbI, KOHCYMEHTbI, peayueHTbl. Tpounyeckne YPOBHMU.
Tpoduueckne uenu n cetn. AbroTnyeckmne 610K akocmucTeM. MouBbl M UMbl B 9KOCUCTEMAX.
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 CO0OLLECTB — CyKueccuun. MMepBMYHbIE U BTOPUYHbIE CYKLECCUU U KX
MPUYUHBL.  AHTPOMOreHHble BO3AENCTBMA Ha  cykueccun. KrnmmakcHoe — CO06LLecTBO.
Bropa3Hoo6pasme 1 NoIHOTa KPYroBopoTa BeLeCcTB — OCHOBA YCTOMYMBOCTY COOOLLECTB.

[MpupoaHbIE 3KOCUCTEMbI. Dxocucmemsbl 036p u pex. IKocucmemvl MOpeu U OKeaHos.
Oxocucmemol myHOp, Jecos, cmenell, nycmaulHb.

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

Yp6oakocuctembl. OCHOBHbIE KOMMOHEHTHI Yp6o3akocucTeM. Mopoackas diopa n dayHa.
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 3HePrMM U BELLECTB  MeXay CMEXHbIMU
JKoCUCTeEMaMn.  YCTOMYMBOCTb  OpPraHM3MoB, MOMYNAUMA W 3KOCUCTEM B YC/IOBUSX
€CTECTBEHHbIX N aHTPOMOreHHbIX BO3AENCTBUIA.

Mexanusmor  6030eticmeus 3a2pﬂ3H€HulZ PA3HbIX Munoe Ha Cy50p2aHu3MeHHOM,
OpPCAHUSMERHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOJIOCUHUECKOSO
HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmeus. MeTOL0N0rNA MOHUTOPUHTA eCTECTBEHHBIX U
aHTPOMOreHHbIX 3KOCUCTEM.



JlemMoHCTpauuu

MopTpeT: A. [K. TeHcnw.

Tabnuubl 1 cxembl: «CTPyKTypa 6MOLEHO3a», «IKOCUCTEMA LUNPOKOIMCTBEHHOTO /1eCa,
«3QKOCMCTEMA XBOMHOIO neca», «PyHKUMOHa/IbHbIE TPYMMnbl OPraHW3MOB B 3KOCUCTEME,
«KpyroBopoT BeLeCTB B 3KocucTeme», «Llenn nuTaHus (nacTouwiHas, [AeTPUTHas)»,
«QKOMormyeckas nupammaa umcen», «3Konornyeckas nupammuga 6momaccol», «3KoMornyeckas
nupamuga aHeprum», «ObpasoBaHve 60n0Ta», «llepBUYHasA Ccykueccus», «BoccTaHOBMEHME
Nleca nocse nokapa», «3KocucTema o3epa», «ArpoueHos», «KpyroBopoT BELLECTB U MOTOK
3HEPrum B arpoLeHo3e», «Mpumepbl Yypb03KOCUCTEM.

Ob6opyaoBaHue: repbapun pacTeHWi, KOMNEKLUMM HACEKOMbIX, Yy4yena MTUL, U 3Bepen,
rep6apun KynbTYpPHbIX U AUKOPACTYLLMX PaCTEHUIA, aKBapUYM KaK MOfe/b 3KOCUCTEMDI.

IpakTuuyeckasi padora «/13yyeHve 1 onvcaHme yp603KoCUCTEMbI».

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

Drckypeusi «IKCKYpPCUA B TUMUYHBLIA GuoreoLeHo3 (B Aybpasy, 6epesHsiK, eflbHUK, Ha
CYXOA0/bHbIA UK MONMEHHbIN NYT, 03ep0o, 60/10T0)».

IKckypeusi «OKCKYPCUA B arpoakocncTemy (Ha nosne uam B TENJIMYHOE XO3AWCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

Buocgepa — obuiennaHetapHad 060/104Ka 3eMnn, TAe CYLECTBYET WM CYLLEeCTBOBa/la
XW3Hb. Pa3BnTre NpeacTaBneHnin o buochepe B Tpydax 3. 3tocca. YueHue B. . BepHaackoro o
6rocepe. O6nacTn 6rochepbl 1 eé coctaB. XXMBOe BeLLEeCTBO 6UOCHhEpPbI 1 ero PYHKL MK,

3aKOHOMEPHOCTM CyLecTBOBaHUA 6uocgepbl. OCo6eHHOCTU Buochepbl Kak rnobanbHoM
aKocuCTeMbl.  [uHamuMyeckoe paBHOBecve B  6uocgepe. KpyroBopoTbl Bewects U
6roreoxummnyeckmne UMKnbl (yrnepoaa, asota). PUTMUUYHOCTb SBNEHWIA B Grochepe.

30HasibHOCTL Guochepbl. MoHATUE 0 6UoMe. OCHOBHbIE 6UOMbI CYLUW: TYHApPA, XBOMHbIE
neca, CMeLlaHHble U LIMPOKOIMCTBEHHbIE f1eca, CTENW, CaBaHHbI, MYCTbIHW, TPOMUYECKUe Jeca,
BbICOKOropbs. KnmMmar, pacTUTeNbHbIA U XXMBOTHbIA MUP BUOMOB CyLLIN.

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

JleMoOHCTpaL U

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

Tabnuupl n cxembl: «"eoctepbl 3emnmn», «KpyroBopoT asota B npupoae», «KpyroBopoT
yrnepoga B npvpoge», «Kpyrosopot Kuciopoga B npupoge», «KpyroBopoT BOAbl B MPUPOAE»,
«OCHOBHble  6MOMbI  cywmn», «Knumatuueckme nosica 3emam», «TyHapa», «Taira»,
«CMeLlaHHbIn  nec»,  «LLIMpOKONUCTBEHHBIA  niec», «CTenb», «CaBaHHa», «[yCTbIHA»,
«TponNnYeckunin nec.

Ob6opynoBaHue: repbapun pacTeHNA pasHbIX G1IOMOB, KOMINEKLMN XKNBOTHbIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

JKONOrMYeckmMe Kpusamcbl U UX NpUuUnHbLL.  Bo3geiicTBue uYenoseka Ha 6uochepy.
3arpssHeHve BO34yLUHOW cpedbl. OxpaHa Bo3gyxa. 3arpsasHeHue BOAHOW cpedpbl. OxpaHa
BOAHbIX pecypcoB. Pa3pyLueHune noysbl. OXpaHa NOYBEHHBIX PECYPCOB. VI3MeHeHWe Kimmara.

AHTPONOreHHOE  BO3[EACTBME HA PacTUTENbHbIA W XMBOTHbIM  Mup. OXxpaHa
PacTUTENbHOIO M XXMBOTHOrO Mupa. OCHOBHbIE NPUHLMMNbI OXPaHbl NPMPOAbl. KpacHble KHUTW.
Oco60 oxpaHseMble npupofHble Tepputopun (OOMT). boTaHMYecKne cadbl U 300/10TMYECKME
napkm.



OCHOBHble NPUHLMNbLI YCTOWYMBOrO Pa3BUTUS YeOBEYECTBA M NPUPOAbI. PauuoHanbHoe
NPUPOAONO/b30BaHME W COXpaHeHMe O6KONOrMyeckoro pasHoobpasusi  3emnn.  O6LMe
3aKOHOMEPHOCTH rno6asibHbIX 3KOIOrMYEeCKnX KP13ncos. Oc06eHHOCTH COBPEMEHHOI0 Kpnsuca
M €ro BepoAaTHbIE NMocneacTeunA.

PassuTune METOAOB MOHUTOPWUHIA PasBUTUA OMNaCHbIX TEXHOMEHHbIX TMPOLIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmembl, obecneyugarowue O0OCMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX 6UO08 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcCmem u cnocobos 6opvobL ¢ HUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabnmubl M cxeMbl: «3arpsasHeHnMe aTMociepbl», «3arpa3HeHWe  rugpochepbI»,
«3arps3HeHne nousbl», «[MapHUKOBbIA  3PPeKT», «OCob0 OxXpaHsiemMble MPUPOLHbIE
TeppuTopuun», «Mofenn ynpaensemMoro mmpa.

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



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA TPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

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

B CTpyKTYpe NIMYHOCTHBLIX Pe3ynbTaToB OCBOEHWS MPOrpammbl Mo 6MONOMMK BbleNeHbl
CNefytoLimMe  COCTaBMAIOWME:  OCO3HaHWe  00Yy4aloWMMWUCA  POCCUICKON  rpaAaHCKOW
WOEHTUYHOCTU — TFOTOBHOCTM K CamOpa3BUTUIO, CaMOCTOSATENIbHOCTU U CaMOOMNpeseseHuIo,
Hanuyue momusayuu K OOYYEHWO OWONOTUN, yerenanpaeiennoe pazeumue BHYTPEHHUX
y6eXeHUA TMYHOCTU Ha OCHOBE KJ/THOUEBbIX LIEHHOCTEN M UCTOPUYECKUX TPaguLMiA pa3BuTuA
BMONOrMYECKOro 3HaHWSA, comognocms U cnocobHocms 00YYAIOWMXCA PYKOBOACTBOBATLCA B
CBOe/i  [eATeNIbHOCTW  LIEHHOCTHO-CMbIC/IOBBIMM  YCTAHOBKaMu,  MPUCYLLMMKU  CUCTEME
ononornyeckoro  06pasoBaHus,  Hanuuue  npagocosnanus  IKONOTUYECKOW  KY/bTYpbl,
cnocobrocmu cmagums LN N CTPOUTb XKNU3HEHHbIE NNaHb.

JInYHOCTHbIE pe3ynbTaTbl OCBOEHWS MPOrpaMmbl Mo 6MONOrMK LOCTUralOTCA B e4UHCTBE
y4ebHO 1 BOCMUTATeNIbHOW [eATe/lbHOCTU B COOTBETCTBUM C TPAAWULMOHHLIMUA POCCUNCKAMM
COLMOKY/IbTYPHBIMU, UCTOPUYECKUMU W [YXOBHO-HPABCTBEHHbLIMU LLEHHOCTAMM, MPUHATLIMA B
o6LiecTBe npasuiamy M HOpMaMu MOBELEHWS WM CrMOCOBCTBYIOT MpoLieccaMm Camoro3HaHus,
CaMOBOCMUTAHWA N CamMOpasBUTUA, Pa3BUTUSA BHYTPEHHEN MO3ULMM NIMYHOCTM, NaTproTM3mMa
YBXEHWSA K 3aKOHY W MpaBOonopsaKy, YenoBeky Tpyfa W CTaplleMy MOKONEHUHO, B3aUMHOIO0
YBOXEHWSA,  OEpeXXHOro  OTHOWEHUS K  KY/bTYPHOMY  Hacneguto 1 Tpaguumsam
MHOrOHaLMoHabHOro Hapoga Poccuiickoin ®efepauuy, MPUPOLe U OKPYXatoLLeit cpese.

JIn4yHOCTHbIE pe3ynbTaTbl OCBOEHWSA Y4ebHOro npeamerta «bronorma» LOMKHbI OTPaXKaTb
FOTOBHOCTb M CMOCOGHOCTb 00YYatoLLMXC PYKOBOACTBOBATLCA CHOPMUPOBAHHOW BHYTPEHHEN
no3uunen fIMYHOCTM, CUCTEMOM LEHHOCTHbIX OPWEHTaUW, MO3UTUBHLIX BHYTPEHHUX
y6exxieHnin, COOTBETCTBYIOLUMX  TPaAWULMOHHBLIM  LIEHHOCTAM  POCCUIACKOrO  OOLLECTBa,
pacLUMpeHVie XXU3HEHHOTO OMbITa W ONbiTa AeATENbHOCTM B MPOLECCe peasm3aumm OCHOBHbIX
HanpaeNeHWiA BOCNUTATE/IbHOW LeATeNIbHOCTM, B TOM YMC/E B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

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

OCO3HaHMe CBOWMX KOHCTUTYLMOHHbIX MpaB W 0053aHHOCTEN, YBaXKEHME 3aKOHa W
NpaBoMopPALKa;

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

CNOCOOHOCTL  OMpefensTb COOCTBEHHYHD MO3ULUMIO MO OTHOLIEHUIO K  ABNEHUAM
COBPEMEHHOW XXM3HU N 0OBACHATD €€;

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

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

FOTOBHOCTb K I'YMaHWUTapHOI 1 BONOHTEPCKON [eATeIbHOCTH;



2) NaTPUOTHYECKOT0 BOCTIUTAHUSA

ChOpMMPOBAHHOCTb POCCUIACKON MPaXKAaHCKON MAEHTUYHOCTU, NaTPMOTU3MA, YBXKEHUSA K
CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTM nepes POAMHOM, ropAocTy 3a CBOM Kpald, 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 OLEHMBATb BK/af POCCUMACKMX Y4YEHbIX B CTaHOBMEHWME W pa3BUTME
6ronorum, NOHMMaHMs 3Ha4eHns 61ONOrMKN B NO3HAHWUM 3aKOHOB MPUPOABbI, B XXU3HWN YeNOBeKa U
COBPEeMEHHOr0 00LLEeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

0CO3HaHWe AYXOBHbIX LIEHHOCTEN POCCUIACKOI0 Hapoaa;

ChopMMPOBaHHOCTb HPABCTBEHHOIO CO3HAaHWS, 3TUYECKOr0 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 POAWUTENAM, CO3[4aHWK0 CeMbM Ha OCHOBE
OCO3HAHHOI0 MPUHATUA LLEHHOCTEN CEMENHOW XXN3HWU B COOTBETCTBMM C TPagULMSMN HApOLOB
Poccuu,

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

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

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

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

S5) ¢usuyeckoro BOCHHUTAHHMSA, (POPMHPOBAHUS  KYJAbTYPbl 310POBbS H
IMOLIUOHAJIBHOTO 6.]'[31"01'[0.]1)"[1/[51:

MOHVMaHVe ¥ peasnm3auns 340p0oBOro 1 6e3onacHoOro obpasa Xu3Hu (340poBoe NuUTaHue,
cobnofeHne TMIMEHNYECKX NPaBun 1 HOPM, COanaHCUPOBAHHbIN PEXUM 3aHATUIA U OTAbIXA,
perynapHas gm3myeckasd akTUBHOCTb), OEpPeXXHOro, OTBETCTBEHHOIO W  KOMMETEHTHOro
OTHOLUEHUSA K COBCTBEHHOMY (PM3NYECKOMY U NMCUXUYECKOMY 3[0POBbLIO;

MOHVMaHVe LEeHHOCTM MpaBui  WHAMBUAYAIbHOTO W KOMNEKTUBHOrO 6e30nacHoro
NOBeAEHNSA B CUTYaLMsAX, YIPOXKatOLWMX 3[40POBbIO U XKN3HW NOAEN;

0CO3HaHMe MNOCMeACTBUIA M HENPUATUS BPeAHbIX MNpuBbIYeK (YNOTPeGneHus ankorons,
HapKOTUKOB, KypeHus);

6) TpynoBOro BOCIMTAHUSA:

rOTOBHOCTb K TPYAY, 0CO3HaHWe LLleHHOCTN MacTepCcTBa, TPYAON06UE;

FOTOBHOCTb K aKTMBHOM [AeATeNIbHOCTU TEXHONOMMYECKOW U COLMaNbHOM HanpaBieHHOCTH,
CMOCOOGHOCTb  MHUUMMPOBATb,  MNJAHMPOBAaTb W CaMOCTOSTENIbHO  BbIMOMIHATL  TaKyto
[eATeIbHOCTb;

MHTEpPEeC K pas/iMyHbIM cepam NpodecCUOHaNbHON AeATeNbHOCTU, YMEHME COBepLUaThb
0CO3HaHHbIN BbIOOP ByAyLLE Npodeccun N peann3oBbiBaTb COGCTBEHHbIE YN3HEHHbIE MaHbI;

FOTOBHOCTb M CMOCOBGHOCTb K 06pa3oBaHMIO M caMo06pa3oBaHMIO Ha MPOTSHXKEHUW BCER
XN3HW;

7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:



9KO/IOTMYECKM Lien1ecoobpasHoe OTHOLLIEHME K MPUPOAE Kak UCTOYHUKY XM3HU Ha 3emne,
OCHOBE €€ CyLLeCTBOBaHNS;

MOBbILLEHNE YPOBHA 3KOMIOrMYECKON KY/bTypbl: MPUOBPETEHME OMbiTa MAaHUPOBaHUA
MOCTYMKOB ¥ OLLEHKM X BO3MOXHbIX MOCMESCTBUIN /1 OKPYXKatoLLEe cpefbl;

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

CMOCOBHOCTL MCMO/b30BaTh NPUOBpPeTaeMble NPY U3yYeHU BUOMOrUN 3HAHWUA 1 YMeHUA
npy pelleHny npobnem, CBA3aHHbIX C pauMOHaNbHbIM NPUPOAONO0b30BaHEM (COb0AeHNE
npasu/i NOBeeHVs B MPUPOfe, HampaB/eHHbIX Ha COXPaHeHWe PaBHOBECUS B 3KOCHCTEMAX,
OXpaHy BMAOB, 3KOCUCTEM, Brochepsbl);

aKTVMBHOE HenpuaThe [enCTBUMA, MPUHOCALMX Bped OKpYXatoLleil MpupoLHON cpefe,
YMeHMe NpPOrHo3MpoBaTb HebnaronpuATHble 3KOMOMMYecKue NOCNeACTBUSA NPesnpuHUMaeMbIX
AEVCTBUIA 1 NpeaoTBpaLLaTh MX;

Ha/Mume pasBUTOrO 3KOMIOTUYECKOTO MbILLIIEHWNSA, 3KOMOMMYECKOW Ky/bTypbl, OMbiTa
[EATeNbHOCTA  3KOJIOTMYECKOM  HanpaBfieHHOCTW, YMEHUS PYKOBOACTBOBAaTbCA UMW B
Mo3HaBaTe/IbHON, KOMMYHWKATMBHON W COLUMaTbHON MpakTWKe, FOTOBHOCTM K YYacTUIO B
MPaKTUYEeCKOW [eATeNIbHOCTN 3KOOrMYECKON HanpaBeHHOCTY;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

CPOPMMPOBAHHOCTb  MMUPOBO33PEHNS, COOTBETCTBYIOLLErO COBPEMEHHOMY  YPOBHIO
pasBUTUA HaykM W OOLLECTBEHHOW MpPaKTUKW, OCHOBAaHHOrO Ha Auanore KynbTyp,
CMOCOOCTBYIOLLIEr0 0CO3HAHMIO CBOEr0 MECTa B MOSIMKY/IbTYPHOM MUPE;

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

MOHVMaHVe Creunmukyn B1MonorMm Kak Hayku, OCO3HaHWA eé ponv B (POpMUpOBaHUU
paLMOHaNbHOMO Hay4YHOro MbILNEHUS, CO3LaHNN LIeNIOCTHOrO NPeACcTaBneHns 06 OKpyXaroLLem
MUpE KaKk O e[MHCTBEe MNpUPOAbl, YenoBeka W 06LWecTBa, B MO3HAHWUN NPUPOAHBIX
3aKOHOMEPHOCTEW 1 peLLeHnn Npo6siemM CoXpaHeHUs NPUPOAHOTO PaBHOBECUS;

YO6eXXAEHHOCTb B 3HAYMMOCTM GUONOrMN ONS COBPEMEHHOM LMBUAM3ALMMN: 06ecnedeHns
HOBOrO YPOBHS Pa3BUTUA MeAMLMHbLI, CO3JaHne MepCrieKTUBHbLIX GUOTEXHONMOIMIA, CMOCOGHBIX
peLlaTb pecypcHble Npo6neMbl pasBUTUA YeNI0BEYECTBA, NOMCKA MyTeN BbIXO4a M3 rnobasbHbIX
9KO/I0rnyeckmx Npob6siem 1 obecrneyeHns nepexoga K yCTOMYMBOMY pa3BUTUIO, paLMOHaIbHOMY
1CNOJIb30BaHMIO MPUPOLHbLIX PECYPCOB M (POPMUPOBAHUIO HOBbIX CTAHLAPTOB XM3HU;

3aMHTEePecOBaHHOCTb B NOyYeHUN BUONMOTMYECKUX 3HAHWUIA B LIENISX MOBbILLEHWS O6LLEN
Ky/bTypbl, €CTeCTBEHHO-Hay4YHOW [rpaMOTHOCTM, KakK COCTaBHOW 4acTh (YHKLMOHaIbHOM
rPamoTHOCTY 06yYatoLLMXCcs, (DOPMMPYEMOIA NPU U3YyHeHUN GUONOTNK;

MOHWMaHMe CYLLHOCTM METOAOB MO3HAHWS, WUCMO/b3YyeMbIX B ECTECTBEHHbIX HayKax,
CMOCOBHOCTU MCMO/Mb30BaTh MONYyYaeMble 3HaHUA [N aHanm3a W 0ObACHEHWUA SABNEHUN
OKPY>KaloLLero muipa 1M MNpoUCXOAALMX B HEM W3MEHEeHWd, yMeHue fenatb 06OCHOBaHHble
3aK/II0YEHNA HA OCHOBE Hay4HbIX (JaKTOB U WMEIOLMXCH AaHHbIX C Le/bl MONyYeHus
[0CTOBEPHbIX BbIBOAOB;

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

OCO3HaHWe LEHHOCTU Hay4HOW [eATelbHOCTW, FOTOBHOCTb OCYLLECTBAATb MPOEKTHYHO U
1ccnesoBaTe/IbCKyH 4eATe/lbHOCTb MHANBUAYaIbHO U B FPymne;

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



METANPEIMETHBIE PE3YJIbTATHI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHUS y4ebHOro npeameta «buonorus» BKIKOYaKOT:
3HauYMMble AN (POPMMPOBAHUS  MMPOBO33PEHUSA  OBYYalOWMXCA  MEXAUCUUNIMHAPHbIE
(MexxnpeaMeTHbIE) 06LLEeHaYUHbIe NOHATUSA, OTpaXKaroLLMe LEeNOCTHOCTb Hay4HOM KapTUHbI M1pa
N crneunduKy MeTOA0B NO3HaHMSA, UCMO/b3YEMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3HEPrus,
SIBNEHMe, MPOLIECC, CUCTEMa, HayuHbIA (hakT, MPUHUMM, rMnoTes3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusa, uccrnefoBaHne, HabnogeHNe, U3MEPeHUe, 3KCNEePUMEHT U ApYrue); YHuMBepCalbHble
yuebHble geincTBus (No3HaBaTe/lbHble, KOMMYHUKATUBHbIE, PErynsiTuBHbIE), 06ecrneymBaroLLme
(hopmupoBaHMe (YHKLMOHANbHON FPaMOTHOCTM U COLMaTIbHOM KOMMETEHUMM 0BYyYatoLmxcs;
CMNOCOGHOCTb obyuaroLLmxcs NCMONb30BaThb OCBOEHHbIE MeXAMCUMNINHAPHbIe,
MMUPOBO33PEHYECKME 3HaHMSA W YHUBEpPCa/bHble Y4ebHble [eNCTBUA B MO3HaBaTe/lbHOW W
coumanbHO NpakTuKe.

B pesynbtate u3ydeHus OMONOrMM Ha YPOBHE CpefHero o6Lero o6pasoBaHus Yy
obyvatoulerocs 6yayT chopmmpoBaHbl NO3HaBaTe/IbHble YHMBEPCA/bHblE YYeOHble [LeinCTBUS,
KOMMYHWKaTMBHbIE YHUBEpPCa/lbHblE Y4ebHble [AEeNCTBUSA, PerynsaTuBHble YHUBePCa/lbHbIE
yuyebHble AeCTBMSA, COBMECTHas AesATe/IbHOCTb.

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

OB.]IaIleHI/le yHnBepcaanban y‘leﬁﬂbIMl/I IMO3HABaATCJIbHBIMHA IleﬁCTBI/IHMHZ

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOoCTOATENIbHO  (DOPMY/NINPOBaTL U aKTya/M3upoBaTb MNpPo6neMy, paccMaTpumBaTth €€
BCECTOPOHHE;

MCNONb30BaTb MPWY OCBOEHWM 3HAHWI MNPWEMbI IOTMYECKOrO MbILLEHNS  (aHanun3a,
CUHTE3a, CpaBHeHWd, Knaccugukaumm, 0606LEHNS), pacKpbiBaTb CMbICT OUONOrMYECKNX
NOHATUIA (BbIAENSATH UX XapaKTepHble NPU3HaKK, YCTaHaBIMBATb CBA3N C APYrMMU NOHATUSMN);

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

1CMoMb30BaTb OMONOrMYECKMe MOHATUS ANA OOBLACHEHUS (PAKTOB W ABMEHWUIA XXMBOW
npupoabl;

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

NMPUMEHSATb CXEMHO-MOAENbHbIE CPeACcTBa ANA NPeACTaBNeHUs CYLLECTBEHHbIX CBA3EW U
OTHOLLUEHWIA B M3y4YaeMbIX OMONOrMYECKMX O0OBEKTAX, a Takke MPOTMBOPEYUMIA pa3HOro pofa,
BbISIBIEHHBIX B Pa3/IMYHbIX MHPOPMALMOHHbIX UCTOYHUKAX;

pa3pabaTbiBaTb NiaH pelleHns NpobaeMbl C YH4ETOM aHaIM3a MMERLLIMXCA MaTepuaibHbIX
N HemMaTepuanbHbIX PECYpPCOB;

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

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

pa3BMBaTb KpeaTUBHOE MbILL/IEHWE MPY PELLEHWN XXMU3HEHHbIX NMPO6EM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BNafieTb HaBblKaMy y4ebHO-MUCCef0BaTE/IbCKOM M MPOEKTHOW AeATeNbHOCTH, HaBblKamu
paspeLleHns npobaem, CnoCO6HOCTLI0 Y FTOTOBHOCTBHIO K CAMOCTOATE/IbHOMY MOUCKY METOZO0B
peLLeHns NPaKTUYeCcKKX 3agad, NPUMEHEHNIO PasINYHbIX METOLOB NO3HAHWUS;

MCMOMb30BaTb Pas/iMyHble BUAbI AEATENIbHOCTV MO MONYYEHUIO HOBOIO 3HAHMWSA, ero
WHTeprpeTauuu, npeobpasoBaHWIo M MPUMEHEHUIO B YYebHbIX CUTyauusax, B TOM 4yucne npu
CO3[aHMMN Y4eBHbIX U COLMATbHBIX NPOEKTOB;

(hopMUPOBaTb HaYYHbIN TUM MbILWIEHUSA, BNajeTb HayYHOW TEPMUHONOTMEN, 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 pelleHns, HaxXOAuTb aprymMeHTbl AN [0Ka3aTeNbCTBa CBOMX YTBEPXAEHWI,
3a/laBaTb MapameTpbl Y KPUTEPUMN PELLIEHNS;

aHanM3npoBaTb MOJyYEHHblIE B XOAe PelleHns 3ajadv  pe3ynbTaTbl, KPUTUYECKU
OLLeHMBaTb VX JOCTOBEPHOCTb, MPOrHO3MPOBAaTh M3MEHEHME B HOBbIX YC/OBUSAX;

[iaBaTb OLEHKY HOBbIM CUTYyaLuaM, OLEeHVBATb NPUOBPETEHHBIV ONbIT;

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

YMETb  MEpPeHOCUTb  3HaHMA B TMO3HABATE/IbHYHD W MPaKTUYecKyro  0b6nactu
XV3HeLeATebHOCTH;

YMETb MHTErpupoBaTh 3HaHUA 13 PasHbIX NPeAMeTHbIX 061acTei;

BblBUraTb HOBble WAeW, NpefnaraTtb OpPUrMHabHblE MOAXOAbl W peLleHus, CTaBUTb
npo6sembl 1 3aa4u, ONYCKAKOLLMe albTePHATUBHbIE PELLeHNS.

3) pabora ¢ nnpopmManmeii:

OPVEHTMPOBATLCA B Pas/INYHbBIX UCTOYHMKAX MH(opmauun (Tekcte yvyebHOro nocobus,
Hay4HO-MONYNAPHON NUTepaType, BUONOrMUYECKMX COBApPsAX U CNPABOYHMKAX, KOMMbIOTEPHbIX
6azax [aHHbIX, B VIHTepHeTe), aHanM3MpoBaTb WHMOPMALMIO PasIMyHbIX BUAOB U (HOpM
NpeacTaBneHns, KpMTUYECKN OLeHMBATbL eé OCTOBEPHOCTb U HEMPOTUBOPEUNBOCT;

(hopMynMpoBaTh 3anpocbl Y MPUMEHATb PasNMyHbIE METOAbl MpW MOWUCKe W 0T6ope
G1ONOrNYECKOo MH(OPMAaLLMK, HEOOXOAMMOW AN1S BbIMOMHEHUS YYeOHbIX 3afay;

nprobpeTaTb OMbIT WCMO/b30BaHUA WMH(POPMALNOHHO-KOMMYHUKATUBHbBIX TEXHOMOMMI,
COBEpLLEHCTBOBATL Ky/bTYpY aKTUBHOIO UCMO/b30BaHWNA Pa3/IMyHbIX MONCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIGMPATL  ONTUMabHYK  (DOPMY NPeLCTaBleHns  B1OoornyecKon
NHopMaLMn (CXembl, rpaukum, uarpammbl, Tabanubl, PUCYHKN U APYroe);

MCNONb30BaTb Hay4HbIA A3blK B KayeCcTBe CpefAcTBa Mpu paboTe C GMONOrMYecKow
MH(opMaument: NPUMEHATb XUMUYECKME, (IU3NYECKMe N MaTeMaTUYecKne 3Hakv U CUMBOJIbI,
(hopmynbl, abbpesBmaTypy, HOMEHKNATypy, WCMoib30oBaTb U MpeobpasosbiBaTbh 3HAKOBO-
CUMBOJIMYECKUNE CPELCTBA HArNALHOCTY;

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

OBnaneHne YuuBepCaJdbHBIMH KOMMYHHUKATHBHBIMHA Z[eﬁCTBHﬂMH:

1) obenne:

OCYLLIECTB/IATb KOMMYHMKALMMN BO BCEX C(hepax XM3HW, akTUBHO y4acTBOBaTb B AMasiore
WU OUCKYCCUM MO CYLLeCTBY 06CY»aaemoil TeMbl (YMeHWe 3afaBaTb BOMPOCHI, BbICKa3blBaTb
CY)X[IEHNA OTHOCWUTENbHO BbIMOMHEHWUS Mpej/iaraeMoin 3ajayu, YuuTblBaTb WHTEPECHI U
COrN1acoBaHHOCTb MO3WLMI APYIrUX YHaCTHUKOB Ananora uam gUcKyccum);



pacnosHaBaTb HeBepba/ibHble CpefcTBa OOLLEHUS, MOHUMATb 3HaYeHWe COoLMabHbIX
3HAKOB, NPEANOCbINOK BO3HNUKHOBEHWS KOH(DIMKTHBIX CUTYaL Wi, YMETb CMArYaTh KOH(IMKTbI 1
BECTW NeperoBopbl;

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

pasBEPHYTO M NOrMYHO M3/araTb CBOK TOYKY 3pPeHUs C UCMO/Sb30BaHMEM S3bIKOBbIX
CpeLCTB.

2) coBMeCTHAasl IeATeJbHOCTh:

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

BblOMpaTb TEMaTUKy U MEeTOAbl COBMECTHbIX AEWCTBUIA C YYETOM OOLUMX WMHTEPECOB W
BO3MOXXHOCTEN KaXKAO0ro YneHa KoNeKTunBa;

NPUHMMaTb LEeNM COBMECTHOW [AesTeNbHOCTW, OpraHun3oBbIBaTb M KOOPAMHMPOBATb
[ENCTBMA MO €€ [OCTMXKEHWIO: COCTaBMsATb NAaH [AEWCTBWIA, pacnpeaensTb ponu C y4ETOM
MHEHWI y4aCTHNKOB, 06CYX4aTb pe3y/nbTaTbl COBMECTHOW paboThl;

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

npegnaratb HOBble MPOEKTbI, OLEHMBaTb MAEN C MO3ULUM HOBU3HbI, OPUTMHAILHOCTH,
MPaKTUYEeCKOV 3HaYMMOCTMW;

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

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

MCNONb30BaTb OMONOrMYECKMEe 3HaHWA [11 BbISIBNEHWA MNPOGMEM U UX pelleHus B
YKM3HEHHBIX N YYEBHbIX CUTYaLMAX;

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

CaMOCTOATE/IbHO OCYLLECTBNSATb NO3HABATE/IbHYIO AEATEeNIbHOCTb, BbISBSTL NPO6IEMbI,
CTaBUTb U (POPMyNMpPoBaTb COOCTBEHHbIE 3afayM B 006pa3oBaTe/NIbHON AESTENIbHOCTU U
YKM3HEHHbIX CUTYaLMAX;

CaMOCTOATE/IbHO COCTaBNATL M/aH pelleHnst NpobeMbl C YYETOM MMEIOLLMXCS PECYPCOB,
COOCTBEHHbIX BO3MOXXHOCTEN M NPeAnOYTEHNIA;

AaBaTb OLEHKY HOBbIM CUTYyaLusM;

pacLUMpsATb paMKK y4e6HOro NpeameTa Ha OCHOBE NIMYHbLIX NPEeANOYTEHNIA;

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

OLeHMBaTb NPUOBPETEHHDIN ONbIT;

cnoco6cTBOBaTb (POPMMPOBAHUIO 1 MPOSBNEHNIO LUMPOKOI 3PYANLIMMN B Pa3HbIX 06/1aCTAX
3HaHWA, NOCTOAHHO MOBbILLIATL CBO 06Pa30BaTE/NbHbIN U KYNbTYPHbIA YPOBEHD.

2) CAMOKOHTPOJIb:

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



BNafleTb HaBblKaMW NO3HaBaTEeNbHON pediieKCUM Kak 0CO3HaHWUS COBEPLLAEMbIX AeNCTBMIA
W MbIC/INTENbHBIX MPOLLECCOB, MX Pe3yNbTaToOB M OCHOBAHWIA, UCNO/b30BaTb MPUEMbI pedieKcum
ANS OLEHKW CUTYyaLuK, BbIGOPa BEPHOTO PeLLUEHNS;
YMETb OLIEHMBATb PUCKM 11 CBOEBPEMEHHO NPUHMMATb PELLEHMS MO UX CHUXKEHWIO;
MPUHUMATb MOTUBbI 11 apryMeHTbI APYTUX NPK aHaIM3e pe3y/bTaToB AeSTeNbHOCTY;
3) npuHATHE ceds1 U IPYTrUX:
NPUHMMaTb cebsl, NOHMMasi CBOM He0CTaTKN U JOCTOMHCTBA,;
MPUHUMATb MOTUBbI 11 aPryMEHTbI APYTUX NPK aHaIM3e pe3y/bTaToB AeSTeNbHOCTY;
NpW3HaBaTb CBOE NMPaBO M NPaBO APYruX Ha OLUNGKMK;
pa3BMBaTb CMOCOGHOCTb MOHMMATb MUP C MO3WLMKN APYTOro YenoBeka.
NPEIMETHBIE PE3YJIbTATHBI

MpeameTHble pe3ynbTaTbl OCBOEHWUA COAepXKaHus y4yebHOro npegmeta «buonorus» Ha
yrny6néHHOM YpOBHe OpPMEHTMPOBaHbI Ha 0becreyveHrne nNpogunIbHOro 06yyYeHns 06y4aroLLMXCs
6vonornn. OHM BK/KOYAKOT: Creuuduyeckre ansa OMONOTMU HayyHble 3HaHUA, YMEHWUA U
Crnocobbl [e/CTBMIA MO OCBOEHWIO, WHTEpMnpeTauMn W MpeobpasoBaHUIO 3HaHWI, BUAb
[eATeNIbHOCTU MO MOJYYEHUO HOBbIX 3HAHWA UM WX MPUMEHEHUIO B Pas3/IMYHbIX YYebHbIX, 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 MECTEe U Pon GUONOrMK B CUCTEME eCTECTBEHHBIX Hayk, 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 3HaHWI, KOTOpas BK/IKOYAET: OCHOBOMO/AraroLme
OronornyeckMe TepMMHbI U MOHATMSA (KU3Hb, K/ETKa, OopraHu3Mm, metabosiv3m, romeocTtas,
camoperynauus, caMoBOCMNpPOn3BeLeHNe, HaCNeACTBEHHOCTb, N3MEHUYNBOCTb, POCT U pasBUTHE),
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 MOKOJEHNA, pacLLensieHns, YNCTOTbI raMeT, HesaB1CUMOro HacnefosaHus . MeHaens,
rOMOJIOrMYECKUX PSA0B B Hac/MeACTBEHHOW w3MeHumBocTM H. . BaBwnosa), NpUHUMNGI
(KoMnieMeHTapHOCTW);

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

YMeHVe BblAensTb CYLLeCTBeHHble NPU3HaKWU: BMPYCOB, KNETOK MPOKApUOT U 3yKapuor,
OJHOKNETOYHbIX M MHOTOK/IETOUYHbIX OPraHn3MoB, B TOM uucne 6akTepuid, rpnbos, pacTeHui,
YXMBOTHBIX M YeNnoBeKa, CTPOEHWS OpraHoB U CUCTEM OpPraHOB PacTEHWIA, XXMBOTHBIX, Ye/I0BEKA,
MPOLLECCOB  XKM3HELEATENIbHOCTM, MNPOTEKAlOWMX B OpraHM3Max pacTeHWi, >XMBOTHBIX W
yesioBeKa, 61oNOrMYeCKNX NPoLLeccoB: 06MeHa BeLLecTB (MeTabonmM3m), NpeBpaLLeHns aHepru,
OpOXeHUsA, aBTOTPOMPHOIO M reTepoTPOHOro TUMNOB NUTaHWUA, (DOTOCMHTE3A M XEMOCUHTE3],
MWTO3a, Mein03a, raMeToreHesa, aMoproreHesa, NOCTIMOPUOHAILHOIO Pa3BUTUSA, Pa3MHOXEHNS,
VHAMBULYANIbHOTO Pa3BUTUA opraHu3Ma (OHTOreHesa), B3aMMOLECTBUSA TEeHOB, reTeposuca,
MCKYCCTBEHHOI0 0T60pA;



YMeHVEe YCTaHaB/MBaTb B3aVIMOCBSA3M MEXZAY OpraHoujaMu KIeTKM 1 KX (DYHKLUAMU,
CTPOEHMEM K/ETOK PasHbIX TKAHEN N X PYHKLUAMU, MEXAY OpraHaMun 1 cMcTeMamu OpraHoB Y
PacTeHW, >XMBOTHbIX M 4YenoBeka M WX QYHKUUAMKU, MeXJy CUCTEMaMU OpraHoB U WX
(DYHKUMAMK, MeXay sTanamu obMeHa BeLlecTB, 3Tanamyl K/IeTOYHOIO LUMKIA W YKU3HEHHbIX
UMKNOB OpraHvW3MoB, 3Tanamy 3MOPVMOHASILHOrO pasBUTWSA, TEHOTUNOM U (PEHOTUMOM,
(PEHOTMMNOM U (PaKTopamMu cpefbl 06UTaHUS;

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

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

yMeHVe pellatb OMOMOrMYeckre 3adayn, BbIABAATL MNPUUUHHO-CNELCTBEHHbIE CBA3
MeXZay uccnefyembiMy 6UOMOTMYECKUMU MNpoLeccaMn U SBMIEHUAMMW, [enaTb BbIBOAbl 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 3JKCMEPUMEHTIbHbIMK  CPeACTBaMU,
(hopmynmpys Lenb UccnefoBaHns, aHaIM3NMPoBaTh MOyYeHHble pe3y/ibTaTbl U AenaTb BbIBOAbI;

YMeHMe y4acTBOBaTb B Y4eOHO-MUCCNefoBaTeNbCKOM paboTe Mo 6MON0rMKU, 3KOMOrnK W
MeauLMHe, NPOBOAMMON Ha 6ase LIKOMbHbIX Hay4HbIX OOLLECTB, M NY6/MYHO MpPeacTaBnATh
MOJTlyYeHHbIe Pe3ynbTaTbl Ha YYEHUYECKNX KOH(epeHLMaX;

YMEeHMe OLEeHMBaTb 3TUYECKMEe acnekTbl COBPEMEHHbIX WCCNefoBaHW B 06/1acTu
ovonorum ” MmeguLMHbl (KNOHWPOBAHME, WCKYCCTBEHHOE OrJ/I0L40TBOPEHME, Hampas/ieHHOe
N3MeHeHMe reHoMa ¥ Co3faHne TPaHCreHHbIX OPraH13moB);

YMeHMe OCYLLECTBSATb OCO3HaHHbIN BbI6GOP ByayLLeit NpoteccnoHanbHOM AeATeNIbHOCTM B
obnactu 6ronornuu, MeguUMHbI, BUOTEXHONOIMK, BETEPUHAPUM, CENIbCKOMO X034MCTBa, NULLEBOA
MPOMbILLUNEHHOCTW, YrAyOnaTb MO3HABaTE/bHbIA WHTEPEC, HanpaB/eHHbI Ha OCO3HaHHbIN
BbIOOP COOTBETCTBYHOLLEA npotheccMm M NPOLO/MKEHME 6UONOTMYECKoro 06pa3oBaHMst B
opraHu3aumsax cpefHero NpoMeccroHaIbHONo 1 BbICLLEr0 06pa3oBaHus.

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

ChopMMPOBAHHOCTb 3HAHWIA O MECTE W POSN BUONIOTNK B CUCTEME ECTECTBEHHBIX HaykK, B
(hopMMPOBaHNM COBPEMEHHON €eCTeCTBEHHO-HAy4YHOW KapTWHbI MUPa, B MO3HaHUN 3aKOHOB
NPUPOAbLI N PeLeHnn 3KOMOrMYeckuX npobnem YenoBeyecTBa, a TakXkKe B PeLleHMn BOMPOCOB
paunoHasIbHOTO NPUPOAOMNOL30BaHNA, U B (POPMUPOBAHUU LIEHHOCTHOrO OTHOLUEHMS K
npupoge, O6LLECTBY, YeNOBEKY, O BK/Iafe POCCUMCKMX WU 3apybexHbIX Y4YEHbIX-6M0M0roB B
passuTre buonoruu;

YMeHWe BfafleTb CUCTEMON OGMONOrMYeCKMX 3HaHWI, KOTopas BK/IKOYaeT OrnpejeneHus u
MOHVMaHWEe CYLLHOCTM OCHOBOMOMAralWmx 6UONOrMYECKUX TEPMUHOB W MOHATWIA (BWA,
aKocucTema, 6uocgepa), OGuonoruyeckme Teopun (3BONKOUMOHHas Teopus Y. [apBuHa,
CUHTETMYeCKass Teopus 3Bonwoumm), ydeHns (A. H. CeBepuoBa — 0 NyTAX W Hanpas/eHUAX
aponouun, B.. BepHaackoro — o 6uocgepe), 3akoHbl (FeHETUYECKOro paBHoBecus k. Xapam
n B. BaliH6epra, 3apogpiweBoro cxoactsa K. M. bapa), npasuna (MuHumMyma HO. Jlnbuxa,
9KO/I0rMYeCKOM NMpamugbl 3Heprum), runotessbl (runotesa «mvpa PHK» Y. FT'unbepra);

YMeHWe B/afeTb OCHOBHbIMW METOAaMU Hay4yHOro Mo3HaHWs, WCMOJb3yeMbIMU B
OMONOrNYeCKMX WCCMef0BaHUAX >KUBLIX OOBLEKTOB M 3KocUCTeM (OMnucaHue, W3MepeHue,



HabnoeHne, IKCMEPUMEHT), Cnocobamm BbISBIEHUS U OLEHKN aHTPOMOreHHbIX M3MEHEHWI B
npupose;

YMEeHMe BbIAENATb CYLWECTBEHHbIE MPU3HaKW: BULOB, OMOreoLEHO30B, 3KOCUCTEM U
6uocepbl, CTabUIN3MPYIOLLEro, [ABVXKYLLErO W pa3pblBatOLLEro eCcTeCTBEHHOrNo 0Tbopa,
aJI710MaTpMyecKoro 1 CMMMNaTpUYecKoro BUA006pa3oBaHus, BINSAHNUSA OBUKYLLMX CUJT 3BOOLMN
Ha reHooHA Nonynauun, NPUCNOCO6IEHHOCTM OPraHN3MOoB K cpefe 00uTaHusi, YepefoBaHus
Hanpas/eHNIA 3BOMOLMI, KPYTrOBOPOTA BELLECTB 1 NOTOKA 3HEPTM B 3KOCUCTEMAX;

YMeHMe YCTaHaBNMBaTb B3aMMOCBA3N MeXAy MpoueccamMy 3BOMOLUMK, ABUXKYLLMMM
cunamy aHTpororeHesa, KOMMOHEHTAMW Pa3INYHbIX 3KOCUCTEM W MPUCNOCOBMEHNAMN K HUM
OpraHun3moB;

YMEHWE BbISIB/IATb OT/IMUMTENbHbIE MPU3HAKM XKMBbIX CUCTEM, MPUCNOCO6/1EHHOCTL BMAOB
K cpefe 00MTaHWsA, abuoTUYECKMX U OMOTUYECKUX KOMIMOHEHTOB 3KOCUCTEM, B3aMMOCBA3Ei
OpraH13moB B COOOLLIECTBAX, aHTPOMOreHHbIX N3MEHEHWI B 3KOCUCTEMAX CBOE MeCTHOCTY;

YMEHWEe 1CNOb30BaTb COOTBETCTBYHOLLME apryMeHTbI, 6LUOM0rMYECKY0 TEPMUHOMOIMIO U
CUMBOSIMKY ANl [0Ka3aTeNlbCTBa POACTBA OPraHM3MOB pPasHbIX CUCTEMATMYECKMX Tpynn,
B3aVIMOCBSA3M OpPraHn3MoB WM Cpeabl 06UTaHWA, efMHCTBA Ye/I0BEYECKMX pac, HeobXoAMMOCTHU
COXpaHeHnsi MHOroobpasus BMAOB M 3KOCUCTEM KaK YCNOBMS COCYLLECTBOBAHWUSA NPUPOAbI U
4e/I0BEYECTBa;

YMeHMe pelsaTb 6Konoruyeckne 3agadv, BbISIBNATb MPUUYUHHO-CNEACTBEHHbIE CBA3U
MeXZay uccnefyembiMy  6UOMOMMYECKUMM NpoLeccaMn U ABNEHUAMW, [enaTb BblBOAbl U
MPOrHO3bl HA OCHOBAHWM MOJTYYEeHHbIX Pe3y/bTaToB;

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

YMeHWe BbIABUraTb [WNOTe3bl, MPOBEPATb WX 3KCMNEPUMEHTaIbHBIMK  CpeacTBamu,
(hopmynupys Lenb UccnefoBaHns, aHaIM3NMPoBaTh MNOyUYeHHble pe3y/bTaTbl U e/1aTb BbIBOAbI;

YMEHMe y4acTBOBaTb B y4eOHO-MUCCNef0BaTeNbCKOM paboTe MO 6MON0rMK, 3KOMOrnU W
MeauLMHe, NPOBOAMMON Ha 6ase LWIKOMbHbIX Hay4HbIX OOLECTB, M NY6AMYHO MpPeAcTaBnATb
MoJTlyYeHHble pe3ynbTaTbl Ha YYEHUYECKNX KOH(EepeHLMAX;

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

YMeHMe OCYLLECTB/SATb OCO3HAHHbIN BbI6GOP ByayLLein NpoheccnoHanbHOM AeATeNIbHOCTU B
obnactm  6uonorun,  3KOMOrUW,  MPUPOLOMNO/b30BaHUA,  MeAWLMHbLI,  BMOTEXHONOIWK,
MCUXONIOMNW, BETEPUHapUM, CEeNMbCKOr0 XO3AMCTBa, MULLEBOM MPOMbILIEHHOCTH, Yray6nsTb
Mo3HaBaTe/lbHbIA MHTEPEC, HamnpaBfeHHbIA Ha OCO3HaHHbI BbIGOP COOTBETCTBYHOLLENA
npogeccMn 1 NPOLO/MKEHNE OGUMOOTMYECKOro 06pa3oBaHMs B OpraHM3aumsx CcpegHero
NPOECCMOHA/ILHOTO Y BbICLLIEr0 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
1 bronoruns Kak Hayka 1
2 ’KV1Bble CUCTEMbI U UX U3yYeHne 2
3 Buonorusa kneTku 0.5
4 XUMUYeckKas opraHmnsauma KneTku 10
3) CTpoeHue 1N PYHKLMMN KNETKN 8
5 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1
KneTke
7 HaCI'Ie,CI,CTBEHI'-'IaFI MHopmaLus 1 9 05
peann3auus eé B KneTke
8 YKU3HEHHbI LK KNETKK 6 1
9 CTpoeHue 1 PYyHKLMM OpraHn3MoB 17 1.5
10 Pa3mMHOXeHWe 1 pa3BnTne opraHn3MoB 8 15
1 "eHeTMKa — HayKa O HacneACTBEHHOCTU U ) 05
N3MEHYMBOCTU OPraH13MoB
12 3aKOHOMEPHOCTW Hac/eACTBEHHOCTH 10
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTHU 6
14 "eHeTVKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BnoTexHonorns n CUHTETUYeCKas 6uosorus 4
17 Pe3epBHOe Bpems 1




OBLLEE KOJIMYECTBO YACOB IO NMPOIrPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 3apoxXaeHune 1 pasBUTHE 3BOOLMOHHBIX 4
npeAcTaBneHnii B 61Monorum
MUKpO3BOOLMA U e€ pe3ynbTaTbl 14 2
MakpoaBonouma 1 eé pesynbTarhbl 6
4 [MponcxoxaeHe 1 pa3BuUTUE XU3HN Ha 15 15
3emne
5 [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
3JKOoM0rvs — Hayka 0 B3aMOOTHOLLIEHNAX
6 OpraHM3mMoB N HaZOPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefon
OpraHu3mbl 1 cpefa 0buTaHusA 15
3konorvsa BMA0B 1 NONynsuuii 0.5
3KoNorns coobLLEeCTB. IKONOrNYeCKme
9 . 12 0.5
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema
11 Yenosek 1 oKpy»karoLaa cpega
12 Pe3epBHOe Bpems
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 0 7.5







HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
[1]
':;'H Tema ypoka Beero KonrTpoabubie IIpakTuueckue fa[:;:ennﬂ :)Ig:a[;zi:fenbnme
padoThI padoTshI pecypenI
1 Bronorns Kak KoMiaekcHas Hayka 1 Kak 1
4aCTb COBPEMEHHOr0 06LLecTBa
2 YKuBble CUCTEMbBI M NX CBOCTBA 1
YpoBHEBas OpraHn3aLUms XX1BbIX CUCTEM
4 cTOpnS OTKPBITUS Y U3YYEHUA KNETKW. 1
KnetouyHas Teopus
MeTo/bl MONEKYNAPHON 1 KNETOUYHOM
oronoruu. MpakTnyeckas paborta
5 «3yyeHrie MeTOA0B KIETOUHOW 61onornm 1 05
(Xxpomatorpadus, anekTpogopes, '
AnddepeHUmanbHoOe LEHTPUDYTMpoBaHHe,
MLP)»
6 XUMUYECKMNIA COCTaB KNETKM 1
7 MwuHepa/ibHble BELLECTBA KIETKN, UX 1
Bronornyeckas posb
OpraHunyeckue BeLecTsa KIeTKn — Gesku.
g NabopaTopHas paboTa «O6HapyXeHne 1 05
6€/IKOB C NOMOLLbHO KayeCTBEHHbIX '
peakLmin»
9 CsoiicTBa, Knaccugukaumsa n gyHKUMm 1

6enKoB




OpraHunyeckue BeLLeCTBa KNeTKn —

10
yrneBoApl
11 OpraHuyeckue BeLLeCTBa KNeTKn —
nnMnnapl
HyknenHoBble Kucnotel. AHK 1 PHK.
12 NabopaTopHas paboTa «MccnefoBaHme 05
HYK/1EMHOBbIX KUCNOT, BbIAENEHHbIX U3
K/1IETOK Pa3/INyHbIX OpraHu3MOoB»
CtpoeHue n yHKuun AT®. pyrue
13
HyKneosmaTpudgocgatsl (HTD)
14 CekseHunpoBaHue AHK. MeTobl
reHOMMWKM, TPAHCKPUNTOMUKM, MPOTEOMUKM
15 MeToAbl CTPYKTYPHOW 61onorum
16 Tunbl KNeTok. MNpoKapnoTnyeckas KneTka
CTpoeHMe 3yKapnoTUYECKOI KNETKMN.
17 MpakTnyeckas paboTa «/13yyeHune CBOINCTB 0.5
K/IETOYHOW MeMOpaHbI»
18 [MoBEpPXHOCTHbIA annapaT KeTKu
OfHOMeMbpaHHble OpraHoMAbl KETKK.
19 MpakTnyeckas pabota «M3yyeHve 05
[BWKEHUSA LMUTONNa3Mbl B PaCTUTENbHBIX
KNeTKax»
[MoNyaBTOHOMHbIE OPraHoVAb! KNETKU:
20 MUTOXOHAPWK, Nnactuabl. JlabopaTopHas 05
pabota «l/ccnefoBaHue niasMonnsa u
[1ennia3MoNn3a B PaCTUTENIbHbIX KIETKaxX»
21 Hemem6paHHble OpraHonbl KNeTKu
22 CTpoeHune n pyHKUMK fapa




23

CpaBHUTE/IbHAA XapaKTepPUCTMNKa KNEeTOK
aykapuoT. JlabopaTopHas paboTa
«/13yyeHne CTPOEHNS KNETOK pas/InyHbIX
OpraH1M3moB»

0.5

24

25

26

AcCCUMUAIALMA N UCCUMUNALNA — ABe
CTOPOHbI MeTabonm3ma. Turnbl 06mMeHa
BeLecTB. JTabopaTopHas paboTa
«/13yyeHne KaTa/IMTUYECKON aKTUBHOCTM
(hepMeHTOB (Ha Npumepe amunasbl U
KaTanasbl)»

depMeHTaTVBHbIN XapakTep peakuui
KNeToyHoro metabonmama. JlabopatopHas
paboTa «/13yyeHne (hepMeHTaTUBHOIO
pacLLensieHns nepokcmaa Bo4opoaa B
PacTUTENbHBIX U XXMBOTHbIX KNETKax»

Benkun-aktmsaTopbl 1 6eNKN-UHTMOUTOPBI

0.5

27
28

ABTOTPOMHbIV TN 06MEHa BELLIECTB
doTOCKHTES

29

30

31

XemocuHTes. JTabopaTtopHas paboTa
«CpaBHeHMe NpoLeccoB POTOCMHTE3A U
XeMOCUHTe3a»

AHaspo6HbIe OpraHn3Mbl. Bubl 6poXeHus.

NabopatopHas paboTta «CpaBHeHMe
MPOLLECCOB BPOXKEHNA U AbIXaHUA»

A3p06HbIe OpraHM3Mbl. JTansbl
3HEpreTMYecKoro obmeHa

0.5

32

SHeprus MeMOpaHHOro rpagmeHTa
MPOTOHOB. CnHTEe3 AT®: paboTta




NMPOTOHHOW AT®-CUHTA3bI

33 Peakunn maTpuyHOro CUHTE3a
34 TpaHcKpUnuusa — MaTpuyHblin cuHTes PHK 1
35 TpaHcnauus n eé aTansl
36 KoanpoBaHve aMUHOKNCNOT. Posib 1
pnbocom B 6BMOCHHTE3E 6enka
37 OpraHu3aums reHoma y npokapuor 1 1
ayKapvot
38 MoneKkynspHble MexaHW3Mbl 3KCMPeccum 1
reHoB y ayKapuoT
Brpycbl — BHEK/IETOUHbIE POPMbI XKXM3HU U
39 obnuraTHble napasnTbl. MNpakTnyeckas 1 0.5
paboTta «Co3gaHne MoAenn Bupyca»
40 BupycHble 3a6oneBat|vm YesioBeKa, 1
YXMBOTHBbIX, PacTeHNIA
41 HaHoTexHonorum B 6uonorum n MeauumHe
42 YKU3HEHHbIA LK KNETKK
43 MatpuuHblin cuHTe3 AHK 1
Xpomocomsl. JTabopaTopHas paboTa
44 «/13yyeHne XpomMOCOM Ha roTOBbIX 1 0.5
MUKponpenaparax»
45 [eneHne KNeTkn — MnTo3 1
Tunbl KNETOK. KapnoKMHe3 1 UUTOKMHES.
46 NabopaTopHas paboTta «HabntoaeHne 1 05
MMTO3a B K/IeTKaxX KOHYMKA KOpeLUKa fiyKa
(Ha roToBbIX MUKpoOMpenaparax)»
47 Perynaumsa >XM3HeHHOro LnKia KneTok 1




48

OpraHu3M Kak efiMHoe Lenoe

TKaHuW pacTeHuiA. JlabopaTopHas paboTa

49 o < 0.5
«13yyeHune TKaHen pacTeHnn»
TKaHW XXMBOTHbIX U YeN0BEKA.

50 NabopatopHas paboTa «/13yyeHune TKaHel 0.5
XXNBOTHbIX»
OpraHbl. CrcTembl opraHoB. JlabopaTtopHas

51 paboTa «/13yyeHne opraHoB LIBETKOBOIO 0.5
pacTeHus»

52 Onopa Tena opraHM3moB

53 [B/>KeHne opraHn3sMoB

o4 MuTaHne opraHM3moB

55 [MTaHMe NO3BOHOYHbLIX XXUBOTHbIX.
MyLeBapuTenbHaa cMCTEMA YesioBeka

56 [biXaHve opraHnsmos

57 [bixaHve No3BOHOUHbIX XXMBOTHbIX U
yesnoBeKa

58 TpaHCnopT BELECTB Y OpraHn3MoB

59 KpoBeHOCHasa cucTema No3BOHOYHbIX
YXVBOTHbIX U YenioBeka

60 BblgeneHune y opraH1usmMoB

61 3awnta y opraHvm3moB

62 MIMMyHHasa cuctema venoBeka

63 Pa3fgpaXXumocTb 1 perynauus y
opraH13mMoB

64 "'ymopanbHas perynauus n sSHAOKpUHHaA

CUCTEMa XXUBOTHbIX N Ye/l0BEKa




65

®opMbl Pa3MHOXEHWSI OpraHM3moB

66
67

MonoBoe pasMHOXEHME
Melio3

68

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

0.5

69

70

NHAMBMayanbHOe pa3BUTHE OPraHN3MOB —
OHTOreHe3

3aKnajKa opraHoB ¥ TKaHei 13
3apOfbILLIEBLIX IMCTKOB

71

POCT 1 pa3BUTHE XUBOTHbIX.
NabopatopHasa paboTa «BblisiBneHve
MPU3HaKOB CXOACTBA 3apoAblLLel
MO3BOHOYHbIX XXUBOTHbIX»

0.5

72

73

74

Pa3MHOXKeHWE 1 pa3BUTIE pPacTEHNIA.
NabopaTopHasa paboTta «CTpoeHne opraHoB
Pa3MHOXEHUSA BbICLUMX PacTeHUI»
cTopms CTaHOB/IEHNSA 1 Pa3BUTUS
FeHETUKMN KaK HayKm

OCHOBHbIE MOHATUSA Y CUMBO/Ibl FTEHETUKMN.
JNabopaTopHas paboTa «[po3ogmna Kak
0OBEKT reHeTUYeCKNX 1CCef0BaHNn»

0.5

0.5

75

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

0.5




LiuTonormnyeckme 0CHoBbI MOHOTMGPUAHOTO

76 1
CKpeLynBaHms
77 AHannsumpyroLlee ckpeLimsaHue. HenonHoe 1
LOMWHNPOBaHMe
AnrnbpuaHoe CKpeLLmBaHue.
78 MpakTnyeckas pabota «/3yyeHne 1 05
pe3ynbTaToB AUTMO6PUAHOIO CKpeLMBaHus
Y AP030hUSibI»
79 LLMTON0ornyeckne oCHOBbI ANTMOPUAHOIO 1
CKpeLynBaHus
80 CuenneHHoe HacnefoBaHKe NPU3HaKoB 1
81 XpPOMOCOMHasA Teopus HacneACTBEHHOCTH 1
82 "eHeTVKa nona 1
83 ["feHOTUN Kak LieIoCTHasA cuctema 1
84 reHeTVI‘-If)CKI/IVI KOHTPO/b pasBuTuA 1
pacTeHuI, XXMBOTHbIX U YeNOBEKa
85 I3MeHYMBOCTb NPU3HAKOB. Bubl 1
N3MEHYNBOCTU
86 MoamnmKaumoHHas N3MEHUYNBOCTb 1
BapvaunoHHbIi pag v BapralumMoHHas
KpvBasl. JlabopatopHas paboTta
87 «MccnefjoBaHne 3aKOHOMEPHOCTEN 1 05
MOAN(UKALMOHHON N3MEHUNBOCTMW.
[MocTpoeHne BapmnaLMOHHOIO psata u
BapuaLMOHHON KPpUBOM»
38 "eHOTMNMYecKas N3MEHUNBOCT. 1
KombuHaTmBHas N3MeHUYMBOCTb
89 MyTaLMOHHaA N3MEHUNBOCTb. 1 0.5




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

90

91

92

3aKOHOMEPHOCTM MYTaLMOHHOTO NPOLIECCa.
SnNUreHeTMKa 1 aNMreHoOMMKa

eHeTuKa yenoBeka. MpakTuyeckas paboTa
«CocCTaBneHne 1 aHann3 PoJoCIOBHOM»

MeTOAbl MeANLIMHCKOW FeHEeTUKM

0.5

93

94

95

96

3HaueHne MeaULIMHCKOI FeHEeTUKN B
MPeAoTBPALLEHN W NIEYEHNMN TEHETUYECKNX
3a00/1eBaHNI YenoBeKa

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

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

[OCTVKEHNA CceneKkummn pacTeHni u

XMBOTHbIX. [NpakTnuyeckas pabota
«[pnBMUBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3yYeHre 1 UCMo/b3oBaHne
FEHETUYECKMX PECYPCOB

98

99

BroTexHoMornsa Kak Hayka u oTpacsb
npomn3sofcTea. MNMpakTnyeckas paboTta
«13yyeHrie 06bLEKTOB BMOTEXHOMOMMN

OCHOBHbIe HanpaBeHNs CUHTETUYECKOI
6uonorun

0.5




100 XPOMOCOMHas 1 reHHass NHXXeHepus

101 MeanumHCKme 6UOTEXHOOM UK

Pe3epBHbIi YpoK. [oBTOpeHNe,

102 o
0606LLeHMe, CUCTEMATUSALMA 3HAHWI

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

102

13.5




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
[1]
Jr:[;n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fl[:;'—?ennﬂ :)Ig[()ba[:():a:feﬂbﬂme
padoThI padoTshI pecypen
1 JBoNOLUMOHHaA Teopus Y. [apsrHa 1
5 [BVxXyLLne cunibl 3B0NOLMM BULOB Mo Y. 1
JapsuHy
3 Bopbba 3a CyLLecTBOBaHWE, ECTECTBEHHbI 1
1 UCKYCCTBEHHbI 0T6OP
4 PopMM1pOBaHME CUHTETUYECKOW TEOpU 1
3BonoLnn
5 3Tanbl 3BOMOLMOHHOIO0 npoLecca: 1
MWKPO3BO/OLIA N MaKpO3BO/OLMA
6 Monynauna — snemeHTapHas efMHMLA 1
3BonoLNn
3aKOH reHeTM4yecKoro pasHoeecus .
- Xapaw, B. BaitH6epra. JTabopaTopHas 1 05
paboTta «BblIsBNeHNE U3MEHUMBOCTU Y '
ocobei ogHoro Buga»
8 AneMeHTapHble PaKTOpPbI 3BO/HOLMM 1
9 AddpexT ocHoBaTENA. DPPEKT 1
OYTbIIOYHOIO rop/ibILKa
10 Mwurpauun. M3onsumum nonynsuuii: 1
reorpacuyeckas, 61onormyeckas
1 EcTecTBeHHbIN 0TOOP — HanpasAoLLMiA 1

(hakTop 3BO/OLMM




12

Monosoii 0T60P

13

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pe3ynbTaT MUKPO3BOJIHOLMN.
NaboparopHas paboTta «3yyeHmne
apoMopo30B 1 nanoaganTalmin y
PacTeEHWUIA N XXUBOTHBIX»

0.5

14

MprMepbl NPUCNOCOGNEHNIA Y OPraHN3MOB:

Mopdoiornyeckune, rU3nMonornyeckme,
OMOXMMMYECKME, NOBEAEHYECKNE.
Nab6opatopHas paboTta «prcnocobneHns
OpraHn3MoB 1 UX OTHOCUTe/bHas
LLeN1ecoobpasHOCTb»

0.5

15

16

Bua, ero Kputepum n CTpyKTypa.
NabopaTopHas paboTta «CpaBHeHVEe BULOB
Mo MOP(ONOrMYECKOMY KPUTEPUIO»

CTpykTypa Buga

0.5

17

BungoobpasoBaHue Kak pe3ynbtaTt
MMUKPO3BONOLMN

18

19

CBS13b MUKPO3BO/HOLIMI U 3MUAEMUONOT NN

MakposBontouus. MNaneoHTonornyeckne
METOAbl N3y4YeEHNA 3BOMHOLNN

20

Buoreorpatunyeckme MeToAbl N3yUeHNs
3BONOLMN

21

22

SMOPUONOrnYecKme N CPaBHUTENbHO-
MOP(ONOrMYecKIe METObI N3YUYEHNS
3BONOLMN

MonekynsapHo-reHeTUYecKue,
OMOXMMUYECKME N MaTeEMaTUYECKME




METO/bl N3yHEHNA 3BONOLINN

23 O6LMe 3aKOHOMEPHOCTW 3BOMOLNN
24 AfanTnsBHas pagnauuns. HepaBHOMEPHOCTb
TeMMoB 3BOOLNN
o5 HayuHble runoTesbl NPOUCXOXKAEHNA
XW3HWN Ha 3emne
26 [JoHayuyHble NpefCTaBNeEHNS O 3apPOXKAEHNN
XN3HU
97 OCHOBHble 3Tarbl HeOpraHN4YecKom
3BonoLnn
28 "MnoTesbl 3apOXKAEHNA XN3HN
VicTopua 3emnm n MeTobl eé U3yyeHus.
29 NaboparopHas paboTta «3yyeHune un 05
OrMucaHme NCKOMaeMbIX OCTaTKOB APEeBHUX
OpraHnM3MoB»
30 HayasibHble 3Tanbl opraHn4eckom
3BonOUMNN
31 JBO/OLNA 3yKapnoT
OCHOBHbIe 3Tanbl 3BONHOLUN
39 pacTuTenbHOro Mupa. lNpaktuyeckas 05
paboTa «/13yyeHne ocobeHHOCTeN
CTPOEHUSA PACTEHUIA PasHbIX OTAEN0B»
33 OCHOBHbIE 3Tanbl 3BONHOLMUN XXNUBOTHOIO
mupa
JBO/IIOLMSA XKMBOTHbIX. [NMpaKThyeckas
34 paboTa «M3yyeHne 0CO6eHHOCTEN 0.5
CTPOEHMS NO3BOHOYHbIX XXMBOTHbLIX»
35 Pa3BuTMe XN3HWN Ha 3em/ie NO 3pam 1




nepuojam

MaccoBble BbIMUPaHUA — 3KOJTIOTUYEeCKme

36 KpW3K1CbI NPOLL/IOro

37 COBpEeMEHHbIA 3KOMOMMYECKINIA KpU3KC, ero
0C06eHHOCTH

38 CoBpemeHHas cucTemMa OpraHuyeckoro
npoLL/oro

39 OCHOBHbIe cycTEMATUYECKMe rpynnbl
opraHn3mMosB

40 AHTPONO/IOrNA — HayKa 0 Ye/loBeke

a1 Pa3BuUTMe NpeacTaBneHnii o
NPOUCXOXEHNWN YenoBeKa
MecTo yenoBeka B cucTeme
opraHuyeckoro mupa. JlaboparopHas

42 paboTa «/3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHUNSA CKesfleTa YenoBeka, CBA3aHHbIX C
NPAMOX0XAEeHNEM»

43 [JBVXyLLNe cubl aHTpOMoreHesa

44 CooTHOLEeHME BMOTOTNYECKNX 1
coumasibHbIX PaKTOpOB B aHTPOMNOreHese

45 OCHOBHbIe CTaAnn aHTponoreHesa

46 ManeoreHeTnKa 1 NaneoreHoOMMKa

47 JBO/OLNA COBPEMEHHOIO YesioBeKa
Yenoseyeckue pacsbl. [NpakTrnyeckas

48 paboTa «/13yyeHne 3K0Nornyeckmx 0.5
afanTtaunii Yenoseka»

49 MexancumnanHapHble MeToabl

aHTpononoruu




50 3apo>kaeHne 1 pa3BUTUE 3KO/OTUK 1
MeTogabl akonoruu. JlaboparopHas pabota
o1 «/13yyeHne MeToL0B 3KONOrNYECKMX 1 0.5
nccnefoBaHnn»
59 3HayeHne 3KONOrMYEeCKNX 3HaHWIA ANns 1
yesioBeKa
53 SKOoNornyeckme akTopsbl 1
AbnoTnyeckue haktopbl. CBET Kak
54 3KONOrnyeckunin haktop. JlabopatopHas 1 05
paboTa «BblIsiBNeHNe NPUCNOCOBIeHNI
OpraH13MoB K B/IMSHUIO CBETa»
AbroTnyeckme haktopbl. Temnepatypa
KaK 3K0M0rM4yecKunia haktop.
55 NabopaTopHas paboTa «BblisBneHme 1 0.5
NpKUcnocob1eHnii OpraHN3MoB K B/IMSIHUIO
TemMneparypbi»
AbroTryeckme hakTopbl. BnaXKHOCTb Kak
56 3KO/MIOrMYecKunii hakTop. JlabopaTtopHas 1 05
paboTa «AHaTOMUYeCKne 0COBEHHOCTH
pacTeHWI U3 pasHbIX MECT 0OUTaHMS»
57 Cpefibl 06MTaHMsA OpraH1M3MoB 1
58 Buonorunyeckune putmbl 1
59 YK13HeHHble (POPMbI OpraHn3mMoB 1
60 BroTnyeckme hakTopsbl 1
3HayeHMe BMOTMYECKMX B3aUMOAENCTBUIA
61 [N CyLLeCTBOBaHNS OpraHNU3MOB B Cpeje 1
o0buTaHus
62 JKOJIOrNYECKMNe XapaKTepUCTUKN 1




nonynsumm

OcCHOBHbIe Nokasatenv nonynaummn:

63 YMCNEHHOCTb, N/IOTHOCTb, BO3pacTHasa u
nosnoBas CTPyKTypa
OCHOBHbIe NoKasarteny Nonynauun:

64 POXKAaeMOCTb, NPUPOCT, TEMM POCTa,
CMepPTHOCTb, MUTpaLuu

65 JKO/I0rnyeckas CTpyKTypa nonynayum

66 JnHamuKa nonynauunu n eé perynaums

67 KpuBble pocTa YicneHHOCTM nonynauum
KpuBble BbDKMBaHNA
JKonornyeckasa Huwa sua.

68 NabopaTopHas paboTa «[prcnocobneHns 0.5
CEMSIH pacTeHWI K paccenieHno»

69 Bua kak cuctema nonynaumi

20 3aKOHOMEPHOCTU MOBeSEHUS 1 MUTpaLuiA
YXMBOTHBbIX

71 Co06LLeCcTBO OpraHM3MoB — GMOLEHO3

72 JKocucTema Kak OTKpbITas cuctema

73 KpyroBopoT BeLLeCcTB 1 NMOTOK 3Hepruu B
aKocucTeme

74 OCHOBHbIE NoKa3saTenn 3KOCUCTEMbI

75 3KOMornyeckme nupammnpl

76 13meHeHns coobLLecTB — CyKLeccum

- MpupoLHbIe 3KOCUCTEMbI. DKOCUCTEMb
03ep M peK. IKOCUCTEMbI MOpe N OKeaHOB

78 MprpoaHbIe 3KOCUCTEMBI. DKOCUCTEMb




TYHAP, NecoB, CTeNen, NyCTbIHb

79 AHTPOMNOreHHbIE 3KOCUCTEMBbI

80 Yp6oskocucTembl. MpakTnyeckas paboTta 05
«3yyeHmne 1 onncaHmne ypo0osKoCcMCTEMbI»
3aKOHOMEpPHOCTM (POPMUPOBAHUA

81 OCHOBHbIX B3aMMOLENCTBUIA OpraHn3mMoB B
aKocucTemax
MeXxaHu3Mbl BO3AENCTBUS 3arps3HEHNIA

82 pasHbIX TUMOB Ha Cy60praHN3MeHHOM,
OpraHnU3MeHHOM, MNonyALMOHHOM U
9KOCUCTEMHOM YPOBHAX

83 Bruocgepa — obuiennaHeTapHas 060/104Ka
3emnu

84 YueHue B. V. BepHagckoro o buocepe

85 3aKOHOMEPHOCTH CYLLIeCTBOBaHMA
orochepsbl

86 KpyrosopoTbl BELLECTB U
OMOreoXMMmNYECKNe LMKNbI

87 30Ha/IbHOCTL Buocdepbl. OCHOBHbIE
OMOMbI CyLLN

88 YCTONYMBOCTb Grochepsl

89 JKO/IOrNYeCKmne Kpnsucbl N NX NPUUnHBbI

90 BospelicTBre yenoBeka Ha brochepy

o1 AHTponoreHHvoe BOS,U,GVICTBVI/IE Ha
PacTUTENIbHBIN Y XXUBOTHBIN MUP

92 OxpaHa npupogpl

93 OCHOBHbIE NPUHLMIMBI YCTONYMBOTO




pa3BUTNA YenoBeyeCcTBa 1 Npupoabl

Pal1MoHabHOe NMPUPO/0NOb30BaHUE 1

94 COXpaHeHne 6MONOrNYecKoro 1
pas3Hoobpasuns 3emnn

95 O606L1eHNe No Teme «MMKPO3BONOLMSA U 1
eé pesy/bTaTbl»

9 O606LeHne No Teme «MakKpo3BOOLMA 1 1
eé pesy/bTaTbl»

97 O606LeHMe No TeMe «POUCXOXAEHME U 1
pa3BUTKME KN3HN Ha 3emne»

08 O606LLeHMe No TeMe «IMponcxoxaeHme 1
YefloBeKa — aHTPOMOreHe3»

99 O606LLeHNEe NO TeEMe «IKONOrUsA — HayKa 0 1
B3aMMOOTHOLLIEHWSAX OpraHn3mMoB»
O606LeHMe No TeMe «OpraHn3Mbl 1 cpega

100 1
0bUTaHNA»

101 O6o6Lu,eH|/|ve no Teme «OKON0rns BUA0B U 1
NONyNALMA»

102 O606LeHre no Teme «buocgepa — 1
rnobasibHas aKocucTema»

OBLLEE KOJTMYECTBO YACOB MO 102 75

NMPOIrPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






