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MOSICHUTEJIBHAS 3AITUCKA

Mporpamma no yyebHoMy npeamMeTy “buonorua™ (ganee - 6Monorus) Ha ypoBHe cpegHero
o6Lero obpasoBaHus paspaboTaHa Ha 0CHoBe PeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3
«O6 o06pa3oBaHuM B Poccuiickoii ®epepauyun», ®rOC COO, KoHuenumu npenogaBaHuWs
yyebHOro npeamera «bMoMOrna» M OCHOBHbLIX MOMOXEHUI (heaepanbHO paboyein Nporpammbl
BOCNUTaHWA.

YuebHbl npegmeT «buonorns» yrayonéHHoro ypoBHs m3ydeHus (10-11 knaccol)
ABNAETCH OLHWMM W3 KOMMOHEHTOB MpeAMeTHONM 06/1acTu «ECTECTBEHHO-Hay4Hble MpeaMeTbl».
CornacHo nonoxeHnam ®rocC COO npounbHble yyebHble MNPeAMEeTbl, M3y4vaemble Ha
yrny6néHHOM YpOBHe, ABNAIOTCA CNOCO60M AnddepeHUmaLm obyyeHns Ha YpOBHE CPeaHero
o6Lero o6pasoBaHMsA U Mpu3BaHbl 06ECMeYnNTb MPEEMCTBEHHOCTb MEXAY OCHOBHbLIM OOLLMM,
CpefHUM 06WMUM, CpefHUM NPOMECCUOHA/IBHBIM M BbICLLUMM 06pa3oBaHMeM. B TO e Bpems
KaXKAbIA 13 3TUX Y4eBOHbIX MPeaMeTOB LO/MKEH ObITb OPUEHTUPOBAH Ha MPUOPUTETHOE peLLeHue
06pa3oBare/ibHbIX, BOCNUTATE/IbHbLIX WM Pa3BMBAIOLMX 33a4y, CBA3aHHbLIX C MPOoopueHTaL el
obyyvaromxca U CTUMYNMPOBaHWEM WHTEpeca K KOHKPETHOM 0651acTU Hay4yHOro 3HaHus,
CBA3aHHOIO0 C 6uonorven, MeauUUHON, 3KOMOTUel, MCUXONOrMen, CropTOM WU BOEHHbLIM
Lenom.

Mporpamma no yyebHomy npeameTy "buonorusa™ faét npeactaBieHne O Lenn 1 3agadax
n3ydeHns y4yebHOro npegmeta «buonorusa» Ha yrny61éHHOM YpoBHE, onpefenseT 06s3aTeNbHoe
(MHBapuaHTHOE) MpegMETHOE COAepXKaHWe, ero CTPYKTYpUpOBaHWe MO pasjenaM U Temawm,
pacripefeneHue no Kniaccam, peKoMeHAyeT rnocnefoBaTe/lbHOCTb U3yYeHUs y4ebHOro marepuana
C YYETOM MEXMNpPeaMeTHbIX W BHYTPUMPELMETHbIX CBA3E, NOMMKM Y4ebHOro mnpouecca,
BO3PaCTHbIX 0CO6eHHOCTe obyuvatowmxcs. B nporpamme no 61Monornm peasnmsoBaH MpUHLMN
MPEeMCTBEHHOCTM C M3y4YeHMEM OMONIOTMM Ha YPOBHE OCHOBHOrO 06Liero o6pasoBaHus,
Gnarofaps 4eMy MpoOCMaTpPUBAETCA  HarpaBfEHHOCTb Ha  MOC/eAylollee  pasBuUTHE
OVMONOrNYeCKMX 3HaHWA, OPUEHTUMPOBAHHbLIX Ha (HOPMUPOBAHME eCTECTBEHHO-HAY4YHOro
MVPOBO33PEHNSA, 3KOIOMMYECKOr0 MbILLNEHMS, NPeACTaBNeHNn 0 340POBOM 06pa3e XXM3HU, Ha
BOCMUTaHVEe 6epeXXHOro OTHOLLUEHWA K OKpYXKaroLleld npupoaHou cpege. B nporpamme no
6ronorMn TakKxXe MokKasaHbl BO3MOXHOCTU y4ebHOro npegmera «buonorus» B peanvsaumm
Tpe6oBaHnit ®rOC COO K nnaHMpyembiM JIMYHOCTHbLIM, MeTanpeAaMeTHbIM U NPeAMETHbIM
pesynbTaTaM O0Oy4YeHMss M B (POPMMPOBAHMM OCHOBHbIX BWAOB Y4eOHO-NO3HABATENbHON
[eATeIbHOCTU 00y4atoLLMXC MO OCBOEHUIO COAepXKaHWs OMOM0rMyeckoro obpasoBaHWA Ha
YPOBHe cpeAHero o6LLero obpasoBaHus.

Y4ebHblin npegmeT «bnonorua» Ha ypoBHe CpefHero o6Liero obpasoBaHWs 3aBepLuaeTt
6ronornyeckoe o6pasoBaHue B LLKO/E Y OPUEHTUPOBAH Ha pacLuupeHne 1 yrnybneHne 3HaHWA
00yyaloLLMXCA O >KMBOM NpuUpoAe, OCHOBax MOMEKYNSPHOA W KETOYHOW 6Guonoruum,
ambpuonornm n 61UoNornMn Pas3BUTUA, TEHETUKM, CeNneKkuun, GUOTEXHONOrNK, 3BOMOLMOHHOIO
YUYEHUNA U 3KOSIOTUN.

3yyeHmne yyebHOro npeameTa «bronorus» Ha yriy6/1eHHOM YPOBHE OPUEHTUMPOBAHO Ha
MOArOTOBKY 00y4atoWmMXcsi K MocnefytoleMy MosydyeHUto G1Ooornyeckoro obpasoBaHus B
By3ax W OpraHu3aumax cpegHero npogeccnoHanbHOro obpasosaHmsa. OCHOBY €ro cofepXXaHus
COCTaBNAET cucTeMa OMOMOrMYECKUX 3HAHWIA, MOMYYEHHBIX MNPU M3YYeHUU O06y4aroLLMMUCH
COOTBETCTBYIOLMX CUCTEMATUYECKUX pa3fenioB 6MonorMm Ha ypoBHE OCHOBHOrO 06Llero
o6pasoBaHus, B 1011 knaccax 3TW 3HaHMS NOMyYatoT pasBuUTUe. Tak, pacLumMpeHbl U yrinyoneHb!
O61010rMYecKre 3HaHUA O PacTeHUAX, XKMBOTHbIX, rpnbax, 6akTepusx, opraHu3me 4esioBeka,
06LMX 3aKOHOMEPHOCTSAX >KWU3HW, [AOMOMHUTENbHO BKIKOYEHbI OMOMOrMYecKue CBeLeHUs
MPUKNaLHOrO M MOMCKOBOI0 XapakTepa, KOTOpble MOXHO WCMO0/b30BaTb KaK OPUEHTMPbI ANS
nocnegytoulero Bolibopa npoeccun. Bo3moxkHa TakxKe MHTerpaums 61Monormyecknx 3HaHuim ¢
COOTBETCTBYHOLMUMW 3HAHUAMM, NOMYYEHHBIMU 00YHAIOLLMMUCA NPU U3YHEHUU (PU3NKN, XMW,
reorpapumn n mateMaTuKm.



CTpykTypa nporpammbl Mno YydyebHOMYy npeaMeTy "Buonorus™ OTpaxaeT CUCTEMHO-
YPOBHEBbI U 3BOMIOLUMOHHBIA MOAXOAbI K U3ydeHU0 6uonorun. CorfacHO MM, M3yvaroTcs
CBOMCTBA 1 3aKOHOMEPHOCTU, XapaKTEPHbIE [/18 XXMBbIX CUCTEM PasHOro YPOBHSA OpraHu3aumu,
3BOMOLMN OpraHMyeckoro Mupa Ha 3emie, COXpaHeHMsi OMONOrMyecKoro pasHoobpasus
nnaHetbl. Tak, B 10 knacce M3y4yatOTCA OCHOBbI MOJMEKYNIAPHON W KNeTOYHOW 6uonorum,
3MOPUONOrK 1 BUONOTMN Pa3BUTUSA, TEHETUKN U CeNeKLMn, BUOTEXHONOTUN U CUHTETUYECKOM
O6vonornn, akTyasmsmMpyroTcs 3HaHus obyvatowmxcs no 60TaHWKe, 300/10MMK, aHaTOMWUM,
(hm3nonormmn yenoseka. B 11 knacce n3y4aroTCA 3BOMOLMOHHOE Y4YeHWE, OCHOBbI 3KOMOTUN Y
yyeHue o buocgepe.

YuebHbIli npeameT «buonorus» npusBaH 06ecneynTb OCBOEHWE 0ByYaroLMMUCA
OMONOrNYeCKUX TeOpUA W 3aKOHOB, WAeW, MNPUHUMNOB M NpaBus, feXalwmx B OCHOBe
COBPEMEHHOI eCTeCTBEHHO-Hay4YHOW KapTWUHbI MWUpa, 3HaHWIA O CTPOEHWUM, MHOroobpasuu u
0COBGEHHOCTSX KNEeTKW, OpraHu3Ma, Monynsaumu, O6MoueH03a, 3KOCUCTEMbI, O BblAaOLLMXCS
Hay4HbIX [OCTMXKEHWUAX, COBPEMEHHBbIX WCCMeA0BaHWUAX B OGUOMOTMW, MPUKNaAHBIX acnekTax
OMONOrNYecKMX 3HaHWA. [N pasBUTUA N NOAAEPXKAHWUA MHTepeca 06yyatowmxca K 6ronorum
Hapagy CO 3HaYMTeNbHbIM 06BLEMOM TEOPETUYECKOro MaTepuana B COLepXXaHUn nporpammel no
6vonornm npefycMOTPEHO 3HAKOMCTBO C MUCTOPMWEN CTaHOBNEHWUS W PasBUTUS TOW WMAWM WHOWR
obnact 61onorun, BKNaLoM OTEYECTBEHHbLIX U 3apyOeXHbIX YUYEHbIX B pelleHne BaKHeWLwnX
OGMONOrNYECKMX N 3KOMIOMMYECKMX NPoBeM.

Llenb n3yyeHuns yyebHOro npegmeTa «buonorns» Ha yrny61éHHOM ypoBHE — OBflafieHne
06yyYaloLWMMICA 3HAHUAMU O CTPYKTYPHO-PYHKLUMOHAIbHOW OpraHmn3aumMmn mBbIX CUCTEM
pa3HOro paHra v nNpuobpeTeHe YMEHWIA UCMOb30BaTb 3TV 3HAHUA B (DOPMUPOBAHUM MHTepeca
K onpegenéHHon obnact NpoeccnoHasIbHOM [eAaTeNlbHOCTW, CBA3aHHON ¢ Guonoruen, nnn K
BbIGOPY Y4ebHOro 3aBefeHns 418 NPOLO/MKEHNUA BMONOrMYecKoro 06pasoBaHms.

JOCTMXEHMe Lenn n3ydeHuns yyebHoro npegmeTa «buonorus» Ha yrny6néHHOM YpoBHe
0becrneymBaeTcs peLleHreM CreayroLmX 3aaay:

OCBOEHMe  0O6ydvaloLMMUCAa  CUCTEMbl  OMOMOTMYECKMX  3HAHWIA: 06  OCHOBHbIX
OMONOrNYecKMX Teopusx, KOHUENUMSAX, rmrnotes3ax, 3aKoHaX, 3aKOHOMEPHOCTAX W Mpasunax,
COCTaBNAOWMX  COBPEMEHHYKD  €CTECTBEHHO-HAy4HYH) KapTMHY MUpa; O  CTPOEHUM,
MHOroobpasvMm n 0COBEHHOCTSAX BMOMOrMYeCKUX CUCTEM (KNeTKa, OpraHusm, nonynsauus, BuA,
ovoreoueHo3, 6uocthepa); O BbIAAOLWMXCA OTKPbITUAX W COBPEMEHHbLIX WCCNef0BaHUAX B
6ronoruu;

O3HaKOM/eHMe  ObyyalomMxcs € MeTogaMu  MO3HaHWUS  KMBOM  MPUpPOAbI:
nccnefoBaTe/Ib,CKUMU METOAaMN GMONOrMYeCKUX HayK (MONEKYNAPHOW U KNETOYHOW 61ooruu,
amM6pMonornm 1 6MoNorMn pasBUTUS, FTEHETUKU N CeNneKkumm, BUOTEXHONOMNU U CUHTETUYECKOW
o6vonornn,  NaseoHTONOrMKU,  3KONOrMK);  MeTodamy  CaMOCTOSATE/IbHOrO  MPOBeAeHUs
OGMONOrnYecKnx unccnefoBaHUii B nabopatopum M B npupoge (HabnogeHue, U3MepeHue,
9KCMEPUMEHT, MOJENIMPOBaHMe);

OBnafieHVe 06y4YaltoLLUMMUCA YMEHUAMMW: CaMOCTOATENIbHO HaXOA4UTb, aHanM3MpPOBaTb U
MCNONb30BaTh BMOMOrMYECKYHO MH(OPMALMIO; NOMb30BATLCA GUOOMMYECKON TEPMUHONOTMENR Y
CUMBO/IMKOW;  yCTaHaBNMBaTb CBSI3b  MEXAYy pasBUTMEM  Ouonormm u  coynanbHoO-
9KOHOMMWYECKUMU W 3KONIOTMYECKMMU NpobiieMaMy YeNnoBevecTBa; OLEeHMBATb MOC/eACTBUSA
CBOEl [eATeNbHOCTM MO OTHOLUEHMIO K OKpYXXalolleid MpUpOLHONA cpede, COBCTBEHHOMY
300POBbI0 U 3[0POBbID  OKPYXKAKOLWMX NH0fei; 060CHOBbIBATL U COBMOAATL  Mepbl
NPOMNAKTUKN MHGEKUMOHHBIX 3a60M1eBaHWiA, NpaBuia NOBEAEHUS B NPUMPOLE U 06ecneyeHuns
6e30MacHOCTM COOCTBEHHOW >XMU3HELeATE/IbHOCTU B Ype3BblYaiHbIX CUTYyaUUsX MPUPOLHOro U
TEXHOrEHHOr0 XapakTepa, XapaKTepu3oBaTb COBPEMEHHbIE Hay4Hble OTKPbITUSA B 0651acTu
oronoruu;

pasBuTMe Y 06YHatOLLMXCA MHTENNIEKTYaNbHbIX U TBOPYECKMX CMOCOBGHOCTEN B npoLiecce
3HAKOMCTBa C BbIJAOLWMMUCA OTKPbITUSMU U COBPEMEHHBLIMU WCCNEA0BAHUAMU B BMONOrnK,
pellaemMbiMK et0 npobieMamun, MeTOAO0S0rMeil B1UONOrMYecKoro uccnefoBaHns, NpPoBeLeHNS



9KCMEPUMEHTA/IbHbIX  UCCNEeOBaHWNA, pelleHns  BUOMorMyeckux 3agad, MOAENMPOBaHUSA
610oNOrnyYeckmMx 06bEKTOB 1 MPOLLECCOB;

BOCMUTaHVE Y 00y4atoLMXCs LLeHHOCTHOrO OTHOLLEHWS K YXMBOW NPMpPOoLe B Le/IOM U K
OTAeNbHbIM €€ 00bekTaM W  ABMEHMAM; (DOPMMPOBaHUE 3KOMOMMYECKOW, TeHEeTUYEeCKOW
rpaMoTHOCTW, 06LWel KynbTypbl MOBEAEHUS B NPUPOAE; WHTEerpauuy ecTeCTBEHHO-Hay4HbIX
3HaHWIA;

nprobpeTeHre 00yYatOLWMMMUCA KOMMETEHTHOCTM B paLMOHa/IbHOM NPUPOLONO0/b30BaHUN
(cobntofeHne npaBwu NOBeAeHWS B NPUPOAE, OXpaHbl BWAOB, 3KOCUCTEM, 6GMoCHepbl),
COXpaHeHU COOCTBEHHOIO 3[0POBbS M 3[0P0BbA OKPYXaloLWMX Nogert (cobntogeHns mep
npomnakTuk  3abonesaHuin,  obecriedeHne  GE30MACHOCTUM  XKU3HEAEATE/IbHOCTM B
4pe3BblYaHbIX CUTYaLMAX MPUPOAHONO Y TEXHOrEHHOr0 XapakTepa) Ha OCHOBE UCMO/b30BaHUA
OMONOrMYEeCKNX 3HaHUI 1 YMEHWIA B MOBCEAHEBHOM YKU3HMW,

co3fjaHne YCnoBWA AN OCO3HAHHOro Bbl6opa O6yvaloWMMUCA  UHAMBUAYaASIbHON
obpa3oBaTe/lbHOM  TPaekTopun, Cnoco6CTBYHOLWE nocnefyowemy npogeccMoHaibHOMY
camMoOonpeseneHnto, B COOTBETCTBUM C WHAMBUAYANIbHBIMU MHTEpecaMn U MOTPEGHOCTAMM
pernoHa.

Obulee 4MCNO 4acoB, OTBEAEHHbIX Ha M3y4vyeHWe OMONIoTUN Ha Yrny6/leHHOM YpPOBHe
cpeaHero obulero obpasoBaHus, cocTaensieT 204 uvaca: B 10 knacce — 102 vaca (3 vaca B
Hefento), B 11 knacce — 102 yaca (3 yaca B HeZiento).

OT60p OpraHU3auMOoHHbIX  (DOPM, METOAOB U  CPeAcTB  06y4deHus  Buonorum
OCYLLECTB/IAETCA C YYETOM CreunuduKkmn ero cofepXaHus 1 HanpasfeHHOCTW Ha NPOLO/IKeHWe
6ronornyeckoro 06pa3oBaHNA B OpraHU3auMsaX CpefHero MnpoecCMOHaIbHOIO W BbICLUEro
06pas3oBaHus.

Obs3aTeNbHbIM YCI0BUEM MU 00YYeHUN BUONOTNKU Ha Yriy6/1EHHOM YPOBHE SABNSETCA
npoBefeHVe NabopaToOpHbIX W NPaKTUYeCKUX paboT. Takke ydacTme o6yvarowmxcd B
BbIMO/IHEHUM  MPOEKTHbIX U y4ebHO-UCCnefoBaTe/IbCKMX  paboT, TemaTMka KOTOpbIX
onpefensercs y4yuTeNIeM Ha OCHOBE MVMEHLMXCA MaTepuasibHO-TEXHUYECKUX PEecypcoB W
MECTHbIX MPUPOAHBIX YCOBUA.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

CofepxaHne  nporpaMmbl,  BblAENIEHHOE  kypcusom, He BXOAUT B MPOBEPKY
rocyfapcTBeHHOM ntoroson atrectauum (MCAA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHasa 6uonorusa — KomnnekcHas Hayka. Kpatkas uctopus pasButus GUonorum.
Buonornyeckne Haykm n u3ydaemble UMK Npo6nembl. PyHAaMeHTa/IbHbIE, MPUKIALHbIE W
MOVCKOBbIE HAYYHble UCCNeA0BaHUA B GUONOTUN.

3HayeHne 6uonornv B (HOPMMPOBAHUM COBPEMEHHON eCTeCTBEHHO-HAYUYHOW KapTUHbI
mupa. [podeccumn, cBA3aHHble C 6uonorveid. 3HaveHwe OGuonorMM B MPaKTUYECKOM
[EATeNbHOCT  YenoBeKa: MeAuuMHe, CefbCKOM  XO3AMCTBE, MPOMbBILIEHHOCTH, OXpaHe
npupoapbl.

JdeMoHcTpannn

MopTpeTbl: ApucTtoTens, TeodpacT, K. JInHHel, XK. b. Mamapk, Y. apsuH, Y. Napeei, I
MeHgens, B. W. BepHaackuit, W. T. Maenos, . . MeuHukos, H. . Basunos, H. B.
TumodpeeB-PecoBckuin, XK. YoTcoH, ®. Kpuk, . K. benses.

Tabnumupbl 1 cxeMbl: «CBA3b OMONOTMN C APYrMMU HayKammn», «CucTema 61onornyeckmnx
HayK».

Tema 2. ) KuBbIe cHCTEMBI H UX U3yYCHUE

YKvBble cuCTeMbl Kak npeaMeT usyyeHus 6uonormn. CBOMNCTBA XMBbLIX CUCTEM: eANHCTBO
XMMWYECKOrO COCTaBa, [MCKPETHOCTb W LeNOCTHOCTb, CNOXHOCTb W YMOpPAA0YEHHOCTb
CTPYKTYpbl,  OTKPbITOCTb, CaMOOpraHu3auus, CamMOBOCMNPOW3BEAEHWe,  Pa3fpaXXMMOCTb,
M3MEHUYMBOCTb, POCT U pa3BUTUE.

YPOBHU OpraHu3aumn >KMBbIX CUCTEM: MONEKYNAPHbIA, KNETOYHbIA, TKaHEBbIN,
OpraH13MeHHbI, nonynsUMOHHO-BUA0BOM, 9KOCUCTEMHDbIIA (6roreoLeHOTUYECKNIA),
GrocepHblin. Mpoueccsl, NPONCXOoAsLLMEe B XUBbIX cucTemax. OCHOBHbIE MPU3HAKWN XWBOTO.
YKM3Hb Kak (hopMa CyLLEeCTBOBaHWUSA MaTepun. Hayku, n3ydatoLme >mBble CUCTEMbI Ha PasHbIX
YPOBHSIX OpraHun3aumn.

3yyeHune XunBbIX cuctem. MeTodbl 6UONOrMYecKor Hayku. HabnrofeHve, n3MepeHue,
9KCMEPUMEHT, cuUcTemMaTmsaumsi, MeTaaHasm3. [lOHATME O 3aBMCMMON W He3aBMCUMOW
nepemMeHHoi. [naHWpoBaHWe 3KcnepuMeHTa. [locTaHoBKa W npoBepka runotes. Hynesas
runoTesa. MoHATVE BbIOOPKM 1 €€ JOCTOBEPHOCTL. Pa3bpoc B 6MONOrMYeCcKnX AaHHbIX. OueHKa
[OCTOBEPHOCTM MOJYYeHHbIX Pe3ynbTaToB. MPUUMHBI UCKXKEHWS Pe3yNbTaToB 3KCMEepPUMEHTA.
MMoHATUE CTaTUCTMYECKOrO TecTa.

JleMoOHCTpaLun

Tabnmubl 1 cxembl: «OCHOBHble MPU3HAKM >KU3HU», «Buonormyeckne CUCTEMBbI»,
«CBOWCTBA XXMBOW MaTepun», «YPOBHU OpraHu3auuu XXnsor npupoasl», «CTpoeHue XXUBOTHOM
KNeTkm», «TKaHW  XMBOTHbIX»,  «CUCTEMbl  OpraHOB  YeNOBEYECKOTO  OpraHu3Ma,
«buroreoueHo3», «buocgepa», «MeTofabl 3yHeHUS XXMBOW NPUPOAbI».

O6opyaoBaHue: nabopaTopHoe 060pya0BaHME ANS NPOBEAEHNA HAONKOAEHWIA, N3MEPEHWI,
3KCMEepUMEHTOB.

IpakTuyeckasi padora «/ICnonb3oBaHWe pPas/IMYHbIX METOAOB MPU M3YYEHUU XXMBbIX
CUCTEM.

Tema 3. buoJiorusi KJieTku

KneTka — CTPYKTYPHO-(PYHKLMOHa/IbHAA efMHMLA YXXMBOr0. VICTOPUA OTKPbLITUA KNETKMW.
PaboTtbl P. I'yka, A. JleBeHryka. KnetouHast Teopusa (T. LLBaHH, M. LUneiigeH, P. Bupxos).
OCHOBHbI€e NOI0XKEHUS COBPEMEHHOI KETOYHON TEOpUN.

MeTofbl MONEKYNAPHON W KNETOYHOM OMONorMn: MUKPOCKOMKWSA, Xpomarorpadgus,
aNleKTpohopes, MeTOA  MeuyeHblX aToMoB,  AvgpepeHUManbHOE  LeHTpUgyruposaHme,



KYNbTUBUPOBaHUE KNETOK. M3yuenue ¢huxcuposanuvix kiemok. DNEKTPOHHAA MUKPOCKOMUA.
Konghokanvnas mukpockonus. Bumanvroe (npusicusnennoe) usyuenue Kiemox.

JleMoOHCTpaL U

MopTpeTbl: P. I'yK, A. NleBeHryk, T. LLIBaHH, M. LLneligeH, P. Bupxos, K. M. Bap.

Tabnmupbl N cxeMbl: «CBETOBOM MUKPOCKOM», «INEKTPOHHbLIN MUKPOCKOM», «McTopus
Pa3BUTUSA METOLOB MUKPOCKOMUN,

O6opyfoBaHMe: CBETOBOW MUKPOCKOM, MWUKPOMpenaparbl PacTUTENbHbIX, XXUBOTHbIX U
6aKTepuanbHbIX KIETOK.

IIpakTuuyeckasi padora «/13ydeHne METOAOB K/ETOYHOW 6Guonorny (Xpomarorpagus,
anekTpodgopes, AvdhepeHumanbHoe LeHTpUgyrnposaHue, MNLP)».

Tema 4. XumMnueckas OpraHusanus KJI€TKHA

XVMUYECKMNin cocTaB KNeTKU. Makpo-, MAKPO- 1 YNbTPaMUKPO3/ieMeHTbl. Boga n eé posb
KaK pacTBOpUTeNs, peareHTa, yyacTue B CTPYKTYPUPOBaHUW KNETKW, TENIoperynaumm.
MwuHepa/ibHble BeLecTBa KIeTKN, NX B1Monornyeckas posb. Posib KATUOHOB M @aHWOHOB B K/IETKE.

OpraHuyeckuie BeLLecTBa KeTku. buonornyeckme nonvmepsl. benku. AMUHOKUCNOTHbIN
cocTtaB 6enkoB. CTpyKTypbl GefIKoBOW MONeKysbl. lMepBuyHas CTpykTypa 6enka, nentuiHas
cBA3b. BTOpuuHasa, TpeTuyHas, 4YeTBepTUYHas CTPYKTypbl. [eHartypauus. CBoilcTBa 6GefiKoB.
Knaccnumkaumsa 6enkoB. bronornyeckme gyHKUMN 6enKoB. IlpuornsL.

Yrneeofbl. MoHocaxapufpbl, Aucaxapuibl, onurocaxapvbl M nonvcaxapugbl. O6Limia
nnaH CTPOeHUS W  (PU3UKO-XMMWYECKME CBOWCTBA YrNeBOLOB. buonornyeckue gyHKUUN
YrneBoA0B.

Nunngel.  TugpogunbHo-rnapodobHble  cBoilcTBa.  Knaccuukaums — nvMnngos.
Tpurnnuepuabl, ochonmnugpsl, BOCKK, cTepounibl. brionornyeckne @yHkuum nnnugos. O6Lyme
CBOMCTBA OWMOMOTUYECKMX MemMbpaH — TeKy4yeCTb, CMOCOOHOCTb K CaM03aMblKaHUIO,
nonynpoHUL,aemMocCTb.

HyknenHosble Kucnotbl. AHK 1 PHK. CTpoeHMe HYKNeMHOBbLIX KMUCNOT. HyKneoTuapl.
MpuHUMN KoMnnemeHTapHocTw. Mpasuno Yapragpa. Ctpyktypa OHK — nBoitHas cnvpasis.
MecToHaxoxaeHue n buonorunyeckune hyHkumm AHK. Bugsl PHK. ®yHkumnm PHK B KneTKe.

CtpoeHune monekynbl AT®. Makpoapruyeckue csasn B Monekyne AT®. brnonoruyeckume
(yHkunn  AT®. BOCCTaHOB/IEHHbIE MEPEHOCUMKKM, WX (YHKUMM B  KNeTke. Jpyeue
HYKaeo3uompugocgamol (HTD,). CekBeHupoBaHvne  AHK.  Memoowr  ecenomuxu,
mpaHCKpunmomuKku, nponeomMmuKku.

CTpyKTypHas 6uonorusa: 6uoxmmuyeckme U Grogunsnyeckme MUCCnefoBaHMsa cocrasa u
MPOCTPAHCTBEHHOW  CTPYKTYpbl 6UOMONEKYN. Mooderuposanue cmpykmypol u  QyHKyuil
OUOMONEKY U UX KOMHIeKco8. KomnbromepHuiii ouzatin u opeanuyeckuil cunme3s OUOMONEKY U
ux Henpupodezx aAHAl102086.

JleMoOHCTpaL U

MopTpetbl: J1. MonuHr, K. YoTcoH, ®. Kpuk, M. YUnkuuc, P. ®paHknnH, ®. CaHrep, C.
Mpy3nHep.

Avarpammbl:  «PacnipefiefieH/e  XUMUYECKUX 3/1EMEHTOB B HEXWBON  NpUpoLe»,
«PacnpefeneHve XMMUYECKMX 3/1EMEHTOB B XXNBOW NPUPOLE».

Tabnmubl 1 cxembl: «lMepuofuyeckas Tabnmua XMMUYECKUX 3/1EMEHTOB», «CTpoeHue
MOJIEKY bl  BOAbl», «BellecTBa B COCTaBe OpraHu3MoB», «CTpOeHWe MOMeKy/bl 6enkay,
«CTPYKTYpbl 6€/KOBOW MONEKY/bl», «CTPOEHWe MONEKyn YrneBoAoB», «CTPOEHUe MOSeKYn
NNNUAOB», «HYKNenHoBble KNCNOTbI», «CTPoeHNe Monekynbl AT®».

Ob6opyaoBaHMe: XMMUYeckas nocyga v 06opynoBaHue.

JlaGoparopuasn pa6ora «O6HapyXXeHMe 6e/1KOB C MOMOLLbH Ka4YECTBEHHbIX pPeakLuii».

JlaGopaTopnasi padora «l/IccnefoBaHne HYKNEUHOBLIX KUCMOT, BblAENIEHHbIX U3 KNEeTOK
Pa3INYHbIX OPraH13mMOoB».

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tunbl KNETOK: 3yKapuoTuyeckas M npokapuoTnyeckas. CTPyKTYPHO-(PYHKLMOHA/bHbIE
06pa3oBaHmns KNETKW.

CTpoeHMe nNpPOKapuUOTUYECKON KneTKW. KneTouyHas CTeHKa 6akTepuil ©  apxei.
OCO6EHHOCTN CTPOEHNS reTepoTPOQPHOM 1 aBTOTPOGHOW NPOKAPUOTUYECKMX KIETOK. MecTo 1
PO/b MNPOKAPMOT B 61OLIEHO3aAX.

CTpoeHne 1 (hyHKLMOHUPOBaHWE 3YKapMOTUYeCKOol KeTKW. Mna3maTtnyeckas memopaHa
(nnasmanemma). CTpyKTypa Mna3mMaTUyeckom MembpaHbl. TpaHCMOPT BeLEeCTB  4epes
NNasmMaTUYecKyro MemMbpaHy: MaccuBHbI (auddysus, obneryéHHas audgysmns), akTUBHbIN
(NepBUYHbLIA N BTOPUYHBIA aKTUBHbIA TpaHCnopT). MonynpoHuLaeMocTs MembpaHbl. PaboTa
HaTpUIA-KanneBoro Hacoca. JHAOLMTO3: MUHOLMTO3, (haroumTo3. IK30UMTO3. KneTouHas cTeHKa.
CTpyKTypa 1 QPYHKUMW KNETOUYHOWN CTEHKM pacTeHWIA, rpuboB.

Lntonnasma. LuTto3onb. LinTockenet. [BwxeHue uuTonnasMbl. OpraHouibl KNETKW.
OfHomemObpaHHble opraHouabl KeTKW: aHfonnasmatnyeckas ceto (AMC), annapat onbaxu,
NIN30COMbI, UX CTPOEHWE U (DYHKLMKU. B3ammocBssb OAHOMEMOpPaHHbLIX OPraHOMOB KETKW.
CTpoeHuMe rpaHynsapHOro peTukynyma. Mexanusm nanpasnenus 6erkog ¢ OIIIC. CUHTe3
pacTBOpPUMbIX  6e/IKoB.  CWMHTe3  KMNeTOuHbIX  MembpaH. [agkuini  (arpaHynsipHbli)
3HAoNNa3MaTUYeCKnin peTukynym. CekpeTopHas (hyHKUMs annapata onbmkun. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TPaAHCNOPT BELLECTB
B KNeTKe. Bakyonm pacTutesibHbIX KeToK. KneTouHblid cok. Typrop.

[MonyaBTOHOMHblE OpraHouabl KAETKW: MUTOXOHAPUW, Niactuabl. Ilpoucxoscoenue
mumoxonopuui u niacmuod. Cumoduocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CTPOEHUE U
(OYHKUMN  MUTOXOHAPUA W nnacTug. [epBUYHbIE, BTOPUYHbIE W CNOXHbIE MAaCTUAbI
(hOTOCUHTE3NPYIOLLUMX  3YKapMOT.  X/OPOM/acTbl, XPOMOMACTbI, JIEMKONNACTbl  BbICLLNX
pacTeHW.

Hememb6paHHble opraHouabl KneTku CTpoeHue U (DyHKUMM HeMeMOPaHHbIX OpraHouioB
KNeTkn. Pubocombl.  IIpomexcymounvie  puramenmoi.  MUKPOUIAMEHTbI.  AkmuHogble
MHKpOd)quaMeHn’Ibl. MbILLIeYHbIE KNETKU. AKmunogvie KOMNOHEHMbL HEMbIUEYHbIX KIEemOK.
MuKpoTpy6oukn. KneTouHblid UeHTp. CTpoeHWe U  [BWKEHWE XXTYTUKOB U  PECHUYEK.
MuKpOTPYOOUKM unTOoNNasmbl. LIeHTpUONb. benku, accoyuuposarnmuvie ¢ MuKkpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. O6onoyka a4pa, XpoOMaTWH, Kapuonnasma, SAPbILKK, UX CTPOEHUE U (PYHKLUN.
AnepHbli 6eNKOBbIA MaTpUKC. pOCTPaHCTBEHHOE PaCMO/OXEHNE XPOMOCOM B MHTEP(a3HOM
aape. dyxpomamun u eemepoxpomamun. BeNKn XpomaTuHa — TUCTOHbI. /Junamuxa sdepHOl
0001104KU 8 Mumose. f0epHulil mpancnopm.

KnetouHble  BK/IOYeHWA.  CpaBHUTE/IbHas  XapakTepucTuka  K/IeTOK — 3yKapuoT
(pacTUTeNbHOW, XXMBOTHOW, FPUGHONA).

JleMoOHCTpaL U

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

Tabnuubl 1M cxeMbl: «CTPOEHME 3YKapUOTUYECKOW KNeTKu», «CTpOeHWe >XMBOTHOM
KNeTKN», «CTPOEHNe pacTUTENbHOW KNEeTKN», «CTPOeHNe MUTOXOHAPUN», «A4po», «CTpoeHue
MPOKaPUOTUYECKON KNETKM».

Ob6opynoBaHMe: CBETOBOM MMKPOCKOMN, MUKpOMNpenaparbl PacTUTENbHLIX, YXMBOTHbIX
KNIeTOK, MUKponpenapatbl 6akTepuabHbIX K/IETOK.

JlabopaTopnasi pa6ora «/13yyeHne CTPOEHUS KNEeTOK pas/InYHbIX OpraH13MOB:».

IpakTuyeckas padora «/13yyeHne CBONCTB KNETOUHOW MeEMOPaHbI».

JlaGoparopuas padora «l/IccnefoBaHue niasmMonusa U Lennasmonmsa B pacTuTeNbHbIX
KNeTKax».

IpakTuyeckasi padora «/13yyeHne ABMKEHUA LMTOMNIa3Mbl B PaCTUTE/IbHBIX KETKax».

Tema 6. O0MeH BeleCTB U PpEeBpallleHHe JHEPIUH B KJIeTKe

Accummnauma 1 GUCCUMUNALMS — [iBe CTOPOHbI MeTabosnm3ma. Tunbl 06MeHa BeLLEeCTB:
aBTOTPOPHbLIA U TeTepOTPOMHbIA.  YuacTue Kucnopoja B OBMEHHbIX — MpoLeccax.



DHepreTnyeckoe obecrneyeHne KAeTKU: npeBpaweHne AT® B 06MeHHbIX npoLeccax.
depmMeHTaTVBHbIN XapaKTep peakuuil KNeToYHOro Metabonumsma. PepmeHTbl, UX CTPOEHMUE,
CBOWCTBA M MexaHu3M feinctsusa. KoepMmeHTbl. OTMuUMA (PEPMEHTOB OT HeopraHMyeckmx
Katanm3aTopoB.  benku-aktmeatopbl U GENKU-UHTMOMTOPbI.  3aBUCMMOCTb  CKOPOCTY
(hepMeHTaTVBHbIX pPeakLmMin 0T pas/IMYHbIX PaKTOPOB.

MepBUYHBIA CUHTE3 OpraHMYecKUX BeLeCcTB B K/IeTKe. POTOCUHTES. AnokcucenHblil u
oxcueennvitl  pomocunmes vy oaxmepuu. Ceemocoduparouwue nueMeHmsvl U NUSMEHMbl
peakyuonno2o yewmpa. PONb XN0pPONNacToB B npouecce oTtocnHTesa. CBeToBas M TeMHOBas
(asbl. @omoovixanue, Cs., C4. u CAM-munvr ghomocunmesa. TPOLYKTUBHOCTb (POTOCMHTE3A.
BnunsHwe pasnnyHbIX (hakTOpPoOB Ha CKOPOCTb (POTOCHHTE3A. 3HAYeHNEe (DOTOCUHTE3A.

XemocuHTe3.  PasHoo6pasve  OpraHM3MOB-XEMOCWUHTETMKOB:  HUTPUDUUMPYIOLLME
BakTepun, xxene3obakrepun, cepobakTepmn, BOLOPOLHbIE 6akTepun. 3HaUYeHNe XeEMOCUHTE3A.

AHaspobHble opraHu3mbl. Buabl 6poxkeHuns. MNpogyKTbl GPOXKEHWUS U UX UCNOMb30BaHNE
4esIoBeKOM. AHa3poOHble MMKPOOPraHM3Mbl Kak O00beKTbl OGMOTEXHONOrMM W BO30YAUTENU
6onesHei.

A3p0o6Hble OpraHM3Mbl. JTanbl 3HePreTMyeckoro obmeHa. [OAroTOBUTE/NbHBIN 3Tan.
["MKonn3 — 6eCcK1CIOPOHOE pacLLensieHne rnioKo3bl.

Bronornyeckoe OKWUCNEHNEe, U KNETOYHOE [blXaHue. Posib MUTOXOHAPWUIA B MpoLeccax
61onornyeckoro okmcneHus. Liyknnyeckue peakuun. OKUCUTENbHOE (DOCHOPUIMPOBAHME.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomournou ATD-
cunmaszel.  [lpeumyllectsa aspobHoOro nytm obmeHa BewecTB nepes  aHaspoOHbIM.
A(h(heKTMBHOCTb 3HEPreTUYECKOro 06MeHa.

JleMoOHCTpaL U

MopTpeTbl: M. Mpuctin, K. A. Tumunpsses, C. H. BuHorpagckuia, B. A. SHrenbrapar, IM.
Mwutyenn, . A. 3aBap3viH.

Tabnuubl N cxembl: «POTOCUHTE3», «IHEPreTUYecKnii 0bMeH», «BUOCUHTE3 Genka,
«CTpoeHmne hepmeHTa», «XeMOCUHTE3».

Ob6opynoBaHMe: CBETOBO MUKPOCKON, 060pya0BaHme A/1si NPUroTOBNEHWS MOCTOAHHBIX U
BPEMEHHbIX MUKPOMNPenapaTos.

JlaGoparopuasi pa6ora «/3yyeHVe KaTa/IMTUYECKON aKTUBHOCTU (hepMeHTOB (Ha
nprMepe amMmunasbl UK Katanasbl)».

JlaGoparopuasi padora «/I3yyeHMe (hepMEHTATMBHOrO pacLlensieHns nepokcmaa
BOAOPOAA B PACTUTE/bHbIX U XXMBOTHbIX KNETKax».

JlaGoparopuas padora «CpaBHeHMe MPoLeccoB (DOTOCMHTE3A Y XEMOCUHTE3a».

JlaGopaTopHnas padora «CpaBHEHME MPOLECCOB OPOXKEHNSA U AbIXaHNSA.

Tema 7. HacneacrBenHass HHGOPMALHA M peaJn3anus eé B KJIeTKe

Peakuun MaTpMYyHOro cuHTesa. MpUHUMM KOMMIEMEHTAPHOCTU B peakumax MaTpuyHOro
CuHTe3a. Peasmsauma HacnefCTBEHHON WHMOpMauMn. [eHeTUYeCKWin Kof, ero CBOWMCTBA.
TpaHcKpunuua — mMaTpuyHblidA cnHTe3 PHK. TpUHLMMbLI TPAHCKPUMLMKA: KOMMIEMEHTapHOCTb,
aHTunapannenbHoCTb, aCUMMETPUYHOCTL. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

TpaHcnaums 1 eé aTanbl. Y4yacTue TpaHCnopTHbIX PHK B GuocnHTe3e 6enka. YCcnosus
brocuHTesa benka. KoguposaHne aMMHOKMUCNOT. Posib prbocom B GUOCUHTE3E 6enka.

Coepemenuvie npedcmasnenus o cmpoeHuu cenog. OpraHn3aunsa reHoma y npokapuoT u
3yKapuoT. Perynauma akTMBHOCTU TeHOB Yy MNpOoKapuoT. I'mnoTe3a onepoHa (P. >XKakob, XK.
MaH0). Monekynspuvie mexanusmvl KCnpeccuu 2ewos y aykapuom. Ponv xpomamumna 6
peayasyuu pabomul 2enog. Perynaums 06MeHHbIX MPOLECcoB B KeTKe. KNeTouHbIi roMeocTas.

Bupycbl — HEK/IETOUHbIE ()OPMbI XKM3HWU U 06AMraTHble napasuTbl. CTPOeHWe MPOCTbIX U
CMIOXHbIX BWPYCOB, PETPOBMPYCOB, OakTepuodaroB. JKusuennwiti yuki JIHK-codeparcawux
supycos, PHK-codepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
unmeepasda.



BupycHble 3abo0neBaHMsi  YeNOBEKA, >KMBOTHbIX, pacTeHuid. CrML, COVID-19,
couuanbHble N MeAULUHCKME MPO6IeMbI.

buoungopmamuxa: unmezpayus u ananuz 6orvuux maccusos («bigdatay) cmpyxmypnoix
ouonocuueckux oanuvix. Hanomexmonocuu 6 o6uonoeuu u meouyuwne. Ilpoepammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

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

Tabnuubl 1 cxembl: «buocMHTE3  6Gefnka», «eHETUYECKUIA  Kog», «Bupycobl»,
«bakTtepuoaru».

IIpakTuyeckas padora «Co3faHve MOAENN BUPYCa».

Tema 8. J/KuzHeHHBbIH IUKJ KJIETKH

KneTouHbIl UMK, ero nepuogbl n perynaums. WHTeptasa M mMuT0o3. OCOBGEHHOCTU
MpoLLeccoB, NPOTeKaloLWmX B UHTepase. MNOAroToBKa KNeTkn K AeneHuto. MpecruHTeTUYecKmin
(MOCTMUTOTUYECKMIA), CUHTETUYECKUA W MOCTCUHTETUYECKUA (NPEMUTOTUYECKMIA) Mepuoabl
NHTepgasbl.

MaTpuuHblini  cuHTe3 [OHK -  pennukaums.  MpuHuunsl  pennvkaymmn — QHK:
KOMM/EMEHTapPHOCTb,  MOMYKOHCEPBATMBHbIA  CUHTE3,  aHTUMNapainebHoCTb.  MexaHu3m
penavkaunun  AHK. Xpomocombl. CTpoeHMe XpomocoM. Tefnomepbl W Tenomepasa.
XPOMOCOMHbI Habop KNeTKM — KapuoTun. AunnongHblin U raniongHblii Habopbl XPOMOCOM.
"OMOMOrMYHbIE XPOMOCOMbI. [10/10Bble XPOMOCOMbI.

[eneHve Knetkn — mmnto3. CTagmm MMTO3a U MPOMCXOAsALLME B HUX NpoLecchbl. Tunbl
MuTO3a. KapnoknmHes 1 UMTOKMHE3. BMoNornyeckoe 3Ha4yeHe MUTo3a.

Perynsuns MWTOTUYECKOTrO UMKIa KMeTkwu. lporpammupyemas KnetouyHas rubenb —
anonTos.

KneTouHoe a4po, XpoOMOCOMbI, PYHKLMOHaIbHAA reHOMUKA. Mexanusmol nponupepayuu,
ougpepenyuposxu, cmapenus u cubenu kiemox. «LJugpposasn knemrxa» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabnuubl 1 cxembl: «KU3HEHHBIA UMK KIETKU», «MUTO3», «CTpOEHNE XPOMOCOM»,
«Pennunkauna OHK».

O6opyfoBaHMe: CBETOBO MUKPOCKOM, MUKporpenapatbl: «MUTO3 B K/IETKax KopeLuka
NnyKa.

Jlaboparopnas padora «/13y4yeHre XpOMOCOM Ha rOTOBbIX MUKpPOMpenaparax».

JlaGoparopuas pat6ora «HabnogeHVe MUTO3a B K/IETKaX KOHYMKA KOpellka nyka (Ha
roTOBbIX MUKponpenaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

Buonornyeckoe  pasHoobpasve  opraHusmoB.  OAHOK/IETOYHbIE,  KOJIOHWASIbHbIE,
MHOTOKNeTOYHbIE OpraHn3Mmbl.

OC06EHHOCTN CTPOEHUS U YKU3HELEATE/IbHOCTU OLHOK/IETOYHbIX OpraHn3moB. baktepuu,
apxeu, O4HOK/ETOUHbIE FPMObI, OAHOK/IETOYHbIE BOAOPOC/N, ApYrue NpoTUCTbl. KonoHWa bHble
OpraHu3mbl.

B3aMoCBS3b YacTeil MHOrOK/IETOYHOIO OpraHu3mMa. TKaHW, opraHbl U CUCTEMbI OPraHoB.
OpraHusm Kak efiMHoe Lenoe. FlomeocTas.

TKaHW pacTeHWid. Tunbl pacTUTE/IbHbIX TKaHeil: o06pa3oBaTte/ibHas, MOKPOBHas,
NPOBOAsLLAs, OCHOBHas, MexaHuyeckas. OCOBEHHOCTM CTPOEHUS, (YHKLMIA U pacronoXeHns
TKaHel B opraHax pacTeHUin.

TKaHW  XKMBOTHbIX W  4enoBeKa. TwWMnbl  >KMBOTHbIX  TKaHel:  anuTeNnanbHas,
COeIMHUTENIbHASA, MbllleYyHas, HepBHas. OCOBEHHOCTM CTPOEHUS, (PYHKUMIA WU pPacnonoXeHus
TKaHel B OpraHax XXMBOTHbIX 1 Ye/l0BeKa.

OpraHbl. BeretatuBHble 1 reHepaTUBHbIE OpraHbl pacTeHnin. OpraHbl U CUCTEMbl OpraHoB
XXVBOTHbIX U YenoBeka. PYHKLMM OpPraHoB 1 CUCTEM OpPraHoB.



Onopa Tena opraHusmoB. Kapkac pacTeHuin. CKeneTbl  OfHOKMIETOYHBbIX WU
MHOTOK/IETOYHBIX XXUBOTHbIX. Hapy)XXHbIli 1 BHYTPeHHUIA cKeneT. CTPOeHUe 1 TUMbl COeaNHEHNS
KOCTe#.

[BvXeHve opraHuM3MoB. [IBW>KEHWe OfHOK/IETOYHbIX OpraHu3MOB: amE6OMAHOE,
XIYTUKOBOE, PecHWYHOoe. [BMXKEHWE MHOTOKIETOYHbIX pPAaCTeHWA: TPOMU3Mbl U HaCTUMW.
[BVXeHNe MHOMOK/ETOYHBIX XXMBOTHbIX M Ye/IOBEKA: MbllLeyHas cuctema. Pediekc. CKeneTHble
MbILLILbI M UX paboTa.

MuTaHne opraHu3MoB. ornoLweHe BOAbl, YI/IEKACIONO rasa U MUHEPasIbHbIX BELLECTB
pacTeHuAMUW. [MUTaHWe >KMBOTHbIX. BHYTPUMONOCTHOE W BHYTPUKNETOYHOE MULLEBapEHNE.
MnTaHMe MO3BOHOYHBLIX XWBOTHbIX. OTAeNbl NULLEBapUTENbHOIO TpakTa. luesapuTeNibHbIe
xenesbl. MuiyeBapuTenbHas CUCTeMa YeloBeKa.

[bixaHne opraHn3MoB. [pbixaHve pacTeHnit. [bixaHue XMBOTHbIX. Anddy3ns rasos yepes
MOBEPXHOCTb KNeTKN. KoxHoe [AbixaHue. [bixaTenbHas NoBepxHOCTb. XKabepHoe M NérovHoe
AblXaHne. [bIXxaHWe TMO03BOHOUYHBIX >XMBOTHbIX W YesloBeKa. IBO/IOLMOHHOE YCNOXHEHWE
CTPOEHMS NErKUX MO3BOHOYHbLIX XXMBOTHbIX. [bIxaTe/bHad cucTeMa YenoBeka. MexaHu3Mm
BEHTUNIAUMM NETKMX Y NTUL, U MIEKONUTaOWMX. Perynauns abixaHus. JpixatenbHble 06bEMbI.

TpaHCNOPT BeLECTB Yy OpraHnM3mMoB. TpaHCMOPTHble CUCTEMbl pacTeHWid. TpaHcnopT
BELLECTB Y D>KMBOTHbIX. KpoBeHOCHas cuctema U eé opraHbl. KpoBeHOCHas cucTema
MO3BOHOYHbLIX >KMBOTHbIX W u4enoBeka. CepAue, KPOBEHOCHble cocyfbl U KpoBb. Kpyru
KpOBOOOpALLEHNSA.  DBO/OLUMOHHbIE  YCNIOXHEHUA  CTPOEHUS|  KPOBEHOCHOW  CUCTEMb
MO3BOHOYHbIX XXUBOTHbIX. PaboTa cepaua v eé perynauus.

BblgeneHne y opraHu3moB. BblgeneHne y pacTeHuid. BblgeneHne y >KMBOTHBIX.
CokpartutenbHble Bakyonu. OpraHbl BbigeneHus. ®unbTpauus, cekpeuus u  obpaTHoe
BCacbIBaHVe Kak MexaHn3Mbl paboTbl OpraHoB BblfesieHns. CBA3b MOIOCTU Te/a C KPOBEHOCHOM
W BbIAENUTENbHOW CUCTeMamu. BblfenieHne y MO3BOHOYHbIX XXMBOTHBIX M 4esioBeka. [MouKu.
CTpoeHue 1 PyHKLUMOHMPOBaHMe HedpoHa. Obpa3oBaHNe MOUY Y YesloBeKa.

3awmra y opraHusmoB. 3awiuta y OLHOKNETOYHbIX OpraHvu3MoB. Criopbl 6akTepuii 1
UMCTbI NpOCTeALWNX. 3alimTa y MHOrOK/IETOUHBIX pacTeHuil. KyTukyna. CpefcTBa NacCUBHOW U
XVMWUYECKON 3alnTbl. PUTOHLMADI.

3almTa y MHOrOKNeTOUHBIX XXMBOTHbIX. MOKPOBbLI 1 X NPOM3BOAHbIE. 3aluTa opraHm3mMa
OoT GonesHeir. MMMyHHad cucTema uenoBeka. KNETOUHbIA W TymMOpasibHbIA MMMYHUTET.
BpoXXAEHHbIK 1 NPUOBPETEHHBIN  cneunrUIecKUidi  UMMYHUTET.  Teopus  KOHa/bHO-
cenekTueHoOro nmmyHuteta (M. Spnanx, ®. M. bepHet, C. ToHerasa). BocrnasmTenbHble OTBEThI
OpraHun3moB. Posb BPOXXAEHHONO UMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a60/1eBaHWA.

Pa3gpaXuMocTb W perynaums y OpraHu3MoB. Pa3gpaXuMoCTb Y OLHOKNETOYHbIX
OpraHun3moB. TakcuCbl. Pa3fgpaXXMMOCTb WU Perynaums y pacteHuid. POCTOBble BellecTBa U KX
3HayeHwue.

HepBHas cuctema n peqieKTopHas perynaumsi y >XUBOTHbIX. HepBHas cuctema n eé
OTAeNbl. JBO/OLMOHHOE YCMOXKHEHNE CTPOEHUS HEPBHOW CUCTEMbI Y XXMBOTHbIX. OTAesNbl
rO/IOBHOrO MO3ra MO3BOHOYHbIX XMBOTHbIX. Pediekc v pediekTopHas gyra. besycnosHble U
YCNOBHbIE peqieKchbl.

F'ymopasibHas perynaums M 3HAOKPUHHAs CUCTEMAa >KMBOTHbLIX W YenoBeka. YKenesbl
9HAOKPUHHOW CUCTEMbI U UX TFOPMOHbI. [lecTBME rOpPMOHOB. B3aMMOCBA3b HepBHOW U
3HJOKPUHHOM cucTeM. MmnoTanamo-runousapHas cuctema.

JleMoOHCTpaL UK

MopTtpeT: W. IN. MNaBnos.

Tabnmupbl 1 cxembl: «OLHOKNETOYHbIE BOLOPOC/N», «MHOrOK/IETOUYHbIE BOAOPOCIN»,
«baktepuun», «lpocTeiiwmne», «OpraHbl LUBETKOBbIX pacTeHuin», «CuUCTeMbl OpraHoB
MO3BOHOYHbIX XXMBOTHbIX», «BHYTpPEHHee CTpPOEHME HACEKOMbIX», «TKaHW pPacTeHWi»,
«KopHeBble cUCTEMbI», «CTpoeHne cTebns», «CTpOeHWe NNCTOBOM NNACTUHKM», «TKaHu
XWBOTHbIX», «CKeneT 4yenoseka», «luweBaputenibHas cuctema», «KpoBeHOCHas cucTtema,



«[blxaTenbHaa cucTtemMa», «HepBHaa cucteMa», «Koxa», «MbllWeyHasa CcuUcTeMa»,
«BblgenntenbHasa cuctema», «3HLOKPUHHaA cucTteMa», «CTPOEHME MbIWLUbI», «AMMYHUTET»,
«KKMLIEYHONONOCTHbIE», «Cxema MUTaHus pacTeHuin», «KpOBEHOCHbIE CUCTEMbI MO3BOHOYHbIX
XXUBOTHbIX», «CTpoeHne rungapbl», «CTpoeHne nnaHapum», «BHyTpeHHee CTpoeHWe [0XIEBOro
yepss», «HepBHas cucTemMa pblb», «HepBHasa cucTeMa nArywku», «HepsHad cuctema
npecMbIKaroLWnMXcA», «HepBHad cuctema nTuL», «HepBHad CUCTEMA MJIEKOMUTAOLLNX»,
«HepBHaa cuctema Yenoseka», «Pedexc».

O6opyfoBaHMe: CBETOBOM MUKPOCKOM, MMUKponpenapaTbl OLHOK/IETOYHbIX OpraHuW3MOoB,
MUKpOrpenaparbl TKaHel, PakoBMHbI MOJIIFOCKOB, KOMNEKLUM HACEKOMBIX, UTIOKOXUX, XMBbIE
3K3eMNApbl KOMHATHbIX PacTeHWUiA, repbapumn pacTeHWin pasHbIX OTAE/0B, BNaXHble npenaparbl
XXVBOTHbIX, CKENeTbl MO3BOHOYHbIX, KOMEKLUMN BECMO3BOHOUHBIX XMBOTHbLIX, CKENeT YeN0oBeKa,
obopygoBaHue 19 AEMOHCTpauuMM  MOYBEHHOrO WM BO3AYLUHOMO MNUTAHWUS  pacTeHWiA,
pacllensieHns Kpaxmaia W 6enkoB nNoj AeicTBMEM  (hbepMeHTOB, 000pyAoBaHVe A/is
[EMOHCTPaLMM OMNbITOB MO U3MEPEHNIO XXU3HEHHOW EMKOCTU NErKNX, MeXaHU3Ma AbIXaTe/IbHbIX
[BVXXEHWIA, MOAENM rONIOBHOIO MO3ra pas/InyHbIX XXNBOTHbIX.

JlaGopaTopnas padora «/13yyeHne TKaHein pacTEHNIN».

JlaGoparopuasn padora «/13yyeHne TKaHel XXMBOTHbIX».

JlaGopaTopHnas padora «/13yyeHne opraHoB LIBETKOBOIO PacTeHNs».

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

PopMbl Pa3MHOXEHNA OpraHNU3MOB: 6ecrnosioe (BK/OYas BEreTaTMBHOE) 1 N0N0BOe. Buibl
6ecnonoro pasMHOXeHs: MOYKOBaHWe, CNopyNALMS, (pparMeHTaL s, KNOHNPOBaHMe.

MonoBoe pa3MHOXeHuWe. [lonosble KMeTKW, uam rameTol. Meito3. Ctagum Mmeliosa.
MoBeseHVe XpOMOCOM B Melio3e. KpoccuHrosep. Bronornyeckuii CMbICn mMenosa U nosoBoro
npouecca. Melio3 1 ero MecTo B >XM3HEHHOM LMK/e OpraH1u3mMoB.

Mpep3apoabilleBoe  pa3BUTUE. [ameToreHes Yy OKMBOTHbIX. [10n0Bble  Kenesbl.
O6pa3oBaHue 1 pa3BuTME MNOMOBLIX KETOK. CrnepmartoreHe3 uU ooreHes. CTpoeHWe MOMoBbIX
K/ETOK.

OnnoaoTBOpeHNe M 3MOPUOHA/IBHOE Pas3BUTME XXMBOTHbLIX. Crnocobbl OMNI0LOTBOPEHUS:
Hapy»XHoe, BHYyTpeHHee. MapTeHoreHes.

NHavBuayanbHoe pa3BuTe OpraHu3MoB (OHTOreHe3). AMOPMONOrusa — Hayka 0 pasBuTUn
OpraHu3mMoB. Mopgozcenes — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyusa mopgocenos
u modenu mopghoeenesa. CTaiun aMOPUOreHesa XMBOTHBIX (Ha NpumMepe Narywwkm). ApobneHuve.
Tunbl ApobneHns. /Jemepmunuposannoe u nedepmunuposannoe opobienue. bracmyna, munvi
onracmyn. OCOOGEHHOCTU ApPO6/EHNA MIEKONUTAOWMX. 3apobllueBble NNCTKN (racTpynsaums).
3aknafka OpraHoB W TKaHeld W3 3apOfbllIeBbIX JIACTKOB. B3auMHOe BAWsHWE YacTei
pasBuBatoLlerocs 3apofbia (3MOpUOHanbHad WHAYKUMS). 3aknagka nnaHa CTPOeHUs
XXVMBOTHOMO Kak pe3ynbTaT  MepapXuUyeckux B3aMMOAENCTBUIA  reHoB. BnusHue Ha
3AMOPMOHa/IbHOE Pa3BUTKE Pa3/IMYHbIX (PAKTOPOB OKPYXKAKOLLLEN Cpeapbl.

PocT ¥ pa3BuTUE >XMBOTHbIX. [OCTaIMOPUOHabHLIA nNepuod. [Mpsamoe u  Henpsimoe
passuTMe. Pa3BuTMe C MeTamop(o30oM Yy 6eCro3BOHOYHBLIX W MO3BOHOYHBIX >KMBOTHBbIX.
Buonorunyeckoe 3HayeHWe MPAMOro Y HeMpsAMOro Pas3BUTUSA, UX PAcMpPOCTPaHEHWe B MPUPOLE.
Tunbl pocTa XWMBOTHbIX. DPaKTOPbl perynsauum  pocta XWMBOTHbIX M 4enoseka. Craguu
MOCTIMOPMOHAILHOTO Pa3BUTUSA Y XKMBOTHLIX W 4efioBeka. lMepuofbl OHTOreHe3a 4esioBeka.
CTapeHue 1 CMepTb KakK 61010rnyeckme npoLeccsl.

PasMHOXeHVe W pa3BuTWE pacTeHWii. MameTouT M cnopouT. Meiio3 B >KU3HEHHOM
UMKNne pacTeHuin. O6pa3oBaHWe CMop B npouecce Meio3a. [aMeToreHes y pacTeHWiA.
OnnofoTBOPeHWe W pa3BUTUE PacTUTENbHbIX OpraHW3MoB. [1BOVHOe ONNOAOTBOPEHUE Y
LIBETKOBbIX pacTeHuii. Obpa3oBaHune 1 pa3BUTHE CEMEHMN.

MeXaHu3Mbl PErynauumn OHTOreHesa y pacTeHNI N XXMBOTHbIX.

JleMoOHCTpanuu

MopTpeThl: C. I'. HaBawwuH, X. LLInemaH.



Tabnmupbl N cxeMbl: «BeretatuBHOe pasMHOXeHMe», «TUunbl 6ecrnonoro PasMHOXEHUN,
«Pa3MHOXeHMe XnamuaomMoHagdbl», «Pa3MHOXXeHWe 3BINeHbl», «Pa3MHOXeHWe Tunapbl»,
«Meiio3», «XpOMOCOMbI», «[IaMeToreHes», «CTpOeHVEe SNLEKNETKM W  CrepMaTo3onga,
«OCHOBHble CTaun OHTOreHe3a», «lIpsiMoe M Henpsmoe pas3BuUTUE», «Pa3BUTME MaiCKOro
Xyka», «Pa3Butue capaHun», «Pa3BuTue NArywKkm», «BoiHoe 0nno40TBOPEHNE Y LiBETKOBbIX
pacTeHUii», «CTpoeHWe CeMAH OAHOAOMbHLIX U ABYAO/bHbIX PaCTEHUI», «KU3HEHHbIA LMKN
MOPCKOM  KanycTbl», <«>KU3HEHHbIA LUK  MXa», <«KWU3HEHHbIA LMKN  NanopoTHUKa,
«KMU3HEHHbIN LK COCHbI».

O6opyfoBaHVe: CBETOBON MUKPOCKOM, MUKpONpenapaTbl AWLEKNETOK U CrepMaTo3onoB,
mMogenb «Linkn pasBuTusa NAryLwKm».

JlabopaTtopnass paGora «/I3yyeHue CTPOEHWA MOMOBbIX K/IETOK Ha T[OTOBbIX
MUKpOMpenapaTax».

IpakTuyeckass padora «BbIfBMEHVE NPU3HAKOB CXOACTBA 3apofbllleli MNO3BOHOUHbIX
YXUBOTHbIX».

JlaGoparopuasn pa6ora «CTPOEHME OPraHOB Pa3MHOXXEHWSA BbICLUMX PaCcTEHWI.

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

VicTopus cTaHOBMEHUSA U PasBUTUA TEHETMKM Kak Hayku. PaboTel I'. MeHgend, . ge
®puza, T. MopraHa. Ponb OTEYECTBEHHbLIX YYEHbIX B PasBUTUM TeHeTUKWU. PaboTbl H. K.
KonbuoBa, H. N. Basunosa, A. H. benosepckoro, I'. [. KapneyeHko, FO. A. dunnnyeHko, H. B.
TumodpeeBa-PecoBCKOro.

OCHOBHbIE TEHETUYECKNE MOHATUA U CUMBO/IbI. [TOMOMIOTMYHbLIE XPOMOCOMbI, afe/NbHble
reHbl, afbTepHaTUBHbIE MPU3HAKW, [LOMUHAHTHBIA W PELECCUMBHbLIA NPU3HAK, FOMO3WroTa,
reTeposnroTa, YUCTas NUHWUA, rMbpuabl, reHotun, ¢eHoTun. OCHOBHble MEeTOAbl FEeHETUKM:
rMopUA0N0OrMyYeCcKUi, LUTONOrNYECKNIA, MONEKYAPHO-TEHETUYECKNIA.

JleMoOHCTpaL U

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

Tabnumupl 1 cxembl: «MeToAbl FeHETUKN», «CXeMbl CKPELLYBaHUS».

JlaGoparopuasn padora «[Jpo3odurna Kak 06beKT FeHETUYECKUX UCCNEeL0BaHNIA».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MoHormnépuaHoe ckpelimBaHue. [lepBblii 3akKOH MeHAens — 3aKoH efuHoo6pasus
rmépuaoB NepBoro NokosieHus. Mpasuno AoMMHMPOBaHMS. BTopol 3akoH MeHaens — 3akoH
pacLUen/ieHns Npu3Hakos. LinTonornyeckme 0CHOBbI MOHOTMOPUAHOIO CKpelmBaHus. MunoTesa
YUCTOTbI ramert.

AHamsumpylollee  ckpewyuBaHve.  POMEXYTOYHbIA  XapakTep  Hac/nefoBaHus.
PacLuenneHve NprU3HaKoB NPW HEMOTHOM JOMUHUPOBaHUN.

AnrnbpnaHoe ckpewmBaHve. TpeTuidi 3akoH MeHAens — 3aKOH  HEe3aBUCKMMOro
HacnefoBaHWs NPU3HaKoB. LINToNornyecke 0CHOBbI AUTMOPUAHOIO CKpeLnBaHms.

CuenneHHoe HacnefoBaHWe Npu3HakoB. PaboTel T. MopraHa. CuensieHHoe Hac/iefjoBaHue
reHOB, HapyLLUeHNe CLEenIeHNa Mexxay reHamy. XpoMOCOMHas Teopus HacneACTBEHHOCTH.

eHeTMKa Mona. XPOMOCOMHbIA MexaHU3M OnpejeneHns rnona. AyTocoMbl U NOMOBble
XPOMOCOMbI. ["OMOrameTHbIi K reTeporaMeTHbIA Mos. [eHeTUyeckas CTPYKTypa MOM0BbIX
XpomocoM. HacnegoBaHme NpU3HaKoB, CLEnIeHHbIX C MOJOoM.

eHOTMN Kak uenocTHas cuctema. lMneioTponusa — MHOXECTBEHHOE [eiCTBUe reHa.
MHOXeCTBEHHbI  annennsm. B3avMogencTBMe Hease/bHbIX reHoB. KOMMIeMeHTapHOCTb.
anucras. MNonumepus.

TeHETUYECKMIA KOHTPONb Pa3BUTUS PacTEHWUIA, XXMBOTHbIX W YenoBeKa, a TakKke
(hbM3M0NOrMYECKMX MPOLLECCOB, MOBEAEHUA W KOTHUTUBHBLIX  (PYHKUWWA. [eHeTuyeckne
MeXaHuW3Mbl CMMOMOreHe3a, MexaHU3Mbl B3aMMOLENCTBUA «XO3AMH — NapasuT» U «XO3AUH —
MUKPO6UOM». "eHeTUYeCKMe acneKTbl KOHTPO/IS U U3MEHEHUS HAaCNeACTBEHHON UH(opMaLmn B
MOKONEHNAX KNEeTOK U OpraHn3mMoB.



JleMoOHCTpanuu

MopTpeTbl: ['. MeHgens, T. MopraH.

Tabnuubl 1 cxembl: «[epBblil 1 BTOPOW 3akOHbl MeHzens», «TpeTuii 3akoH MeHzens»,
«AHannsnpyoLLee cCKpeLiBaHne», «HenonHoe AOMUHUPOBaHUe», «CLenIeHHoe HacnefoBaHue
MPU3HAKOB Y Ap030hunsibi», «["eHeTuKa nonay», «Kapnotun venosekay, «Kapnotun 4po3odusibl»,
«KapnoTtun nTubl», «MHOXECTBEHHBIV annenn3m», «BaanMoaeicTame reHoB».

O6opyfoBaHve: MofeNb A1 LeMOHCTpauuy 3aKOHOB efMHo06pasvs rubpuaos nepsoro
MOKOMIEHNA W pacLLEensieHnss NPU3HaKoB, MOAeNb AN AeMOHCTpauuu 3akoHa Hes3aBUCUMOro
HacnefoBaHWs NPU3HAKOB, MOAENb NS AEMOHCTPALMK CLENSIEHHOr0 Hacne40BaHNA NMPU3HaKOB,
CBETOBOM MMUKPOCKOM, MUKpomnpenapar: «dpo3oduna.

IlpakTuyeckass padora «/13ydyeHne pe3ynbTaToB MOHOIMOPUAHOIO CKpeLUMBaHUA Y
ApPOo30nIbI».

IpakTuueckast padora «/I3yyeHne pe3ynbTatoB AMTMOPULHOTO CKPELUMBaAHWUSA Yy
APOo30nIbI».

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

B3avmMogeiicTBue reHotuna v cpefpl Npyv OpMMpoBaHMM (heHOoTWMa. VI3MeHUYMBOCTb
npu3HakoB. KayecTBeHHble U KO/MIMYECTBEHHbIE  MPU3HakW. Buabl  M3MEeHYMBOCTK:
HeHacneACTBEHHAA 1 HacNeACTBEHHaS.

MogndrKaumoHHas M3MeHUMBOCTb. Ponb cpefbl B JOPMMPOBaHUM MOANDPUKALNOHHOIA
M3MeHYMBOCTU. HopMa peakuun npusHaka. BapuaumoHHbIN pag v BapuaumoHHas kpueas (B.
WNoraHHceH). CBoOCTBa MOAN(NKALMOHHON N3MEHYMBOCTW.

eHOTMNNYeCcKad WM3MeHUMBOCTb. CBOWCTBA TEHOTUMNYECKON W3MEHUMBOCTU. Bugpl
reHOTUMNUYECKON M3MEHUYMBOCTW: KOMOMHATVBHASA, MyTaLMOHHas.

KombuHatuBHas M3MeH4MBOCTb. Melio3 1 MOMoBOM NPOLLECC — OCHOBa KOMOWHATMBHOW
M3MEHUYNBOCTU. PO/Ib KOMOMHATUBHOM U3MEHYMBOCTU B CO3LaHWUN TEHETUYECKOro pa3Hoobpasms
B Mpefenax 04HOro Bunaa.

MyTaunoHHasa W3MeHYMBOCTb. Buabl MyTauuWii: reHHble, XPOMOCOMHbIe, TEHOMHbIE.
CnoHTaHHble W MHAYUWPOBaHHbIe MyTauun. HA4epHble M UUTONMA3MATUYECKME MyTauuu.
Comatuyeckme 1 nonosble MyTauuu. MpUUMHbLI BO3HUKHOBEHWUSA MyTauuil. MyTareHbl U uXx
BIUSHWE HA OpraHm3Mbl. 3aKOHOMEPHOCTW MYTALMOHHOrO npouecca. 3aKOH rOMOJIOrMYeCcKmX
PALOB B HacneAcTBeHHoW u3meHumsocTM (H.W. Baswnos). BHesgepHas W3MEHYMBOCTb U
HacneLCTBEHHOCTb.

Dnucenemurxa u INUSEHOMUKA, PpOJIb INUSEHEMUUYECKUX qbakmopoe 6 Hacleooanuu u
Uusmernvueocmu qbeHomunuquKux NPpU3HAKO8 y OPpcaAHU3IMOE.

JleMoOHCTpaL U

MopTpeTbl: . e Ppus, B. MoraHHceH, H. . BaBnnos.

Tabnmubl M cxembl: «Buabl M3MEHUMBOCTUY», «MoANKUKALMOHHAS WU3MEHYMBOCTbY,
«KOMOUMHATMBHas  M3MEHUMBOCTb»,  «Meio3»,  «OnnogoTBOpeHue»,  «leHeTu4YecKue
3ab60neBaHNA YenoBeKax», «Buabl MyTauuii».

Ob6opynoBaHMe: XuBble U repbapHble 3K3eMNIspbl KOMHATHBIX PacTeHWI, PUCYHKK
(hoTorpagnn) >KMBOTHBIX C PasIMYHbIMU BUAAMUN U3MEHUMBOCTW.

JlaGoparopuasi pabGora «l/IccnefoBaHMe  3aKOHOMEPHOCTEN  MOAM(IMKALMOHHOM
M3MeHUYMBOCTU. MOCTPOEHME BapuaLMOHHOIO psja 1 BapuaLuoHHOW KPUBOiA».

IpakTnyeckas pa6ora «MyTalunmn y p030¢unsibl (Ha FOTOBLIX MUKPOMNpenaparax)».

Tema 14. I'eHeTHKA Yesl0oBEeKA

Kapuotun 4enoseka. MexayHapogHas nporpaMMa WCCefoBaHUA reHoMa YenoBeka.
MeToabl U3yYeHNUs TeHeTUKN Ye/loBeKa: reHeasiormyeckuii, 6NnM3HELOBbIA, LUTOreHETUYECKNI,
NoNyNALUNOHHO-CTAaTUCTUYECKNIA, MONEKYNAPHO-reHeTuYecknin. COBpPeMeHHOe onpeseneHune
reHoTumna: NoJIHOreHOMHOE CEKBEHVPOBaHWE, TeHOTUNUPOBaHUE, B TOM YMC/IE C MOMOLLbIO MLIP-
aHanm3a. HacnefcTBeHHble 3a60n1eBaHNs YenoBeka. ['eHHbIe 1 XPOMOCOMHbIe 60/1e3HM Ye/IOBEKa.
BonesHn ¢ HacnefCTBEHHOM MNPespacnonOXeHHOCTbIO. 3HaYeHne MeAMLMHCKOW TeHeTUKM B



NPeaoTBpaLLeHNM U NIeYeHUWU TeHeTUYEeCKMX 3abonieBaHUi YenoBeka. MeLuKO-reHeTnyeckoe
KOHCYNbTUpoBaHMe. CTBOMOBbIE KETKW. [OHSATNE «TEHETUYECKOrO rpy3a». QTUYECKME acreKThbl
“ccnefoBaHWin B 06NnacTy pefakTPOBaHUA reHOMa U CTBOJIOBbIX KNETOK.

"eHeTMYecKMe (haKTopbl MOBbILEHHON YyBCTBUTENLHOCTU YenoBeKa K (DU3NYECKOMY U
XMMUYECKOMY 3arpsi3HEHUIO OKpyXarolleinl cpedbl. [eHeTUyeckas npeapacnosioXeHHOCTb
Ye/loBeKa K NaTosiornsm.

JleMoOHCTpaL Ul

Tabnuubl 1 cxembl: «Kapnotun 4venoBeka», «MeTofbl U3YUYeHUS TEHETUKM Yesl0BEKa»,
«["eHeTMYeCcKMe 3a60/1eBaHNSA YENOBEKAY.

IpakTuyeckas padora «COCTaB/eHNe N aHAIN3 POLOC/TIOBHOMN.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTnkauma n cenekuusa. 3apoXaeHwe cenekuum n gomecTukaumu. YdeHue H. .
Basunosa 0 LieHTpax NpouCXOXAeHNs 1 MHOroo6pasns KynbTYpPHbIX PacTeHW. Ponb cenekumm
B CO3[aHWM COPTOB PacTeHUA W MOPOA XMBOTHbIX. CopT, nopofa, LWTamMm. 3akoH
rOMOJIOTMYECKNX PALOB B HACNeACTBEHHOW M3meHUmBocTM H. . BaBunosa, ero 3HaveHue ans
CeNeKLMOHHOW paboThl.

MeTo/bl CenekuMoHHOM paboThbl. VICKYCCTBEHHBI 0TO0P: MAcCOBbI U UHAVBUAYA/IBHBIA.
ATanbl KOMOUHALWOHHON cenekuun. McnbiTaHne npovssoguTened no notomctey. OT6op no
reHOTUMY C MOMOLLLbIO OLeHKW (PEHOTUMA NMOTOMCTBA 1 OTOOP MO FEHOTUMY C MOMOLLBH0 aHan3a
OHK.

CKYCCTBEHHbIN MyTareHe3 Kak MeTO[ CeNeKUMOHHOM paboTbl. PaguaunoHHbIA 1©
XUMUYECKNIA MyTareHe3 Kak WCTOYHWK MyTauuidi Yy KYNbTYpPHbIX (OPM  OpraHu3mos.
icnonb3oBaHWe TeHOMHOrO pefakTMpoBaHMS W METOLOB pPeKOMOMHaHTHbIX AHK ans
Moly4eHNs NCXOAHOro MaTepurana 41 cenekuuu.

MonyyeHne nonuniougos. BHyTpuBmgosas rubpuamsaums.  BAn3KOpPOACTBEHHOE
CKpeLLmMBaHue, U1 MHOPUAMHT. HepoACcTBEHHOE CKpeLLmBaHue, Ui ayTopuauHr. Feteposuc v
ero npuuuHbl. Kcnonb3oBaHve reteposnca B cenekuun. OTganéHHasd rubpuansaums.
MpeofoneHne 6ecnnoams MeXBUAOBbIX TMOPUAOB. [OCTVMXXKEHUS CeNekuUU PacTeHnii 1
YXVBOTHbIX. «3enénas pesonroyusy.

CoxpaHeHVe N W3y4YeHMe TeHETUYECKMX PEecypCoB Ky/IbTYPHbIX PacTeHWUil U UX AUKKX
poAuYyenn Ans co3faHnA HOBbIX COPTOB U TMOPUAOB CeNIbCKOXO3ANCTBEHHbIX KYNbTYp. M3yuenue,
COXpAHEeHUue U ynpaejleHue ceHemudeCKumu pecypcamu CeNbCKOXO3AUCMEEHHBIX U npombslCll06blx
HCUBOMIHBIX 6 YEAX YAYHUUEHUS CYyuecCmeyrouux u CO30aHUsl HOBBIX I’lOpO@, JUHUL U Kpoccoes, 6
mom yucie ¢ npUMeHeHuem CoO8peEMeHHblX Memooos HA)Y4YHbIX uccvzedoeaHud, n€p€006blx uoei u
nepcnekmueHbslx MexHoA02UlL.

JleMoHCTpanun

MopTtpeTbl: H. . Basunos, . B. MuuypuH, I'. [I. KapneueHko, . I'. JlykbaHeHKo, b. J1.
Actaypos, H. bopnoyr, . K. benses.

Tabnuubl N cxembl: «LIeHTPbI NPOUCXOXAEHMS U MHOT006pa3ns KyNbTYPHbIX PacTeHU»,
«3aKOH rOMOJSIOTUYECKUX PALOB B HACNeACTBEHHON W3MEHUMBOCTU», «MeTofbl CenekLumn»,
«OTaanéHHas rnbpuansaumsa», «MyTtareHes».

JlaGoparopuas padora «/13yyeHne COPTOB Ky/bTYPHbIX PaCTEHWUIA MU NOPOL AOMALLHUX
YXUBOTHbIX.

JlaGoparopuas padora «/13yyeHne MeTOL0B CeNleKLNM PACTEHNIA».

IpakTuyeckas padora «[1PUBUBKa PaCTEHUIN».

Ikckypeusi «OCHOBHblE METOAbI U [OCTUDKEHWUA CeNeKUMM PacTeHUA U XMBOTHBIX (Ha
CENEKLMOHHYIO CTaHUMIO, NJIEMEHHYIO (DepMy, COPTOMCMbITaTeNlbHbIA Yy4YacTOK, B TenjMYHOe
X0341CTBO, B TaAbOPATOPUIO arpOyHMBEPCUTETA UM HAYHHOTO LIEHTPa)».

Tema 16. BoTeXHOJ0THS U CHHTEeTHYECKASH OMOJIOTHS

O6beKTbl, WCMOMb3yeMble B OUOTEXHONOMUWU, — K/IETOYHblE W TKaHEBble Ky/bTypbl,
MUKPOOPraHM3mbl, WX XapakTepuctuMka. TpaguLMoHHas OMOTEXHONOrusA: XneborneyeHue,



MoNyyYeHve K1CMIOMOMOYHbIX NMPOAYKTOB, BUHOAeNMe. MUKpPOOMonornyeckmin cnHTtes. O6beKTbI
MWUKPOBMONOrMYECKNX TEXHONOTUIA. MPOn3BOACTBO 6e/1Ka, aMUHOKMC/IOT U BUTAMUHOB.

Co3fjaHne  TEXHOMOTMA W WHCTPYMEHTOB  LiefleHarnpaBNeHHOro  U3MEeHeHus 1
KOHCTPYWMPOBaHUSA TEHOMOB C LiefIbl0 NOMYYEeHNs OPraHn3MOB U UX KOMMOHEHTOB, COAepXKaLLmX
He BCTpeyvaroLLuecs B NpMpose BMOCUHTETUYECKME MYTHN.

KneTouHasa uHxeHepus. MeToapbl Ky/nbTypbl KNETOK UM TKaHe pPacTeHU M >XMBOTHbIX.
KprobaHkn. Comatuyeckas rubpuamsaums v coMaTuyeckuidi ambpuoreHes. lLcnonb3oBaHue
ranionaoB B CeNeKUMn pacTeHWid. Ilonyuenue momnoknonanvhvix anmumen. Mcnonvzosanue
MOHOKIJIOHAJIbHbLIX U NOJIUKIIOHATIbHbLIX AHmMumes 6 Me()ub;uHe. MCKyCCTBEHHOG OI'II'IOAOTBODGHI/IG.
PEKOHCTPYKUMSA AWLEKNETOK W KNOHWPOBaHME >XMBOTHbIX. MeTO4 TpaHchiaHTauum agep
KNeToK. Texwnonocuu 03()0p06]l€Hu}Z, KyJabmueupoeanusl U MUKDPOKIORANIbHO2O PA3MHONCEHUA
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XPOMOCOMHas N TeHHas MHXXeHepus. VICKYCCTBEHHbIN CUHTE3 reHa Y KOHCTPYMPOBaHME
pekoMbuHaHTHbIX OHK. Cozoanue mpanceennvix opeanuzmos. [LOCTUXEHUSA N NePCNeKTUBbI
XPOMOCOMHOM W TEHHOW WHXEHepun. IKONOTMYECKMe W 3TUYeCKMe MpobiemMbl reHHOM
NHXXeHepuu.

MeanumHcKne 6rotexHonormu. NoctreHomHas umgposas MeguumHa. MNMLUP-gnarHocTuka.
MeTab0/10MHbI aHaIn3, FTeHOLLEHTPUYECKINIA aHa/IM3 MPOTeoMa YesioBeKa A/151 OLLEHKM COCTOAHMS
ero 340poBbfA. lcnonb3oBaHWe CTBOMOBbLIX KNETOK. TapretHaa Tepanua paka. 3D-
OVOVHXeHepua A1 pa3paboTKn  (PYyHAAMEHTa/IbHbIX OCHOB  MEeAMUMHCKMX  TEXHOMOIUNA,
CO34aHNA KOMIM/IEKCHbIX TKaHel COYeTaHWeM TEeXHONOrMA TPEXMEPHOro OMONPUHTUHIA W
ckapdonguHra ans pelleHns 3afad nepcoHaM3nPoOBaHHON MeLULMHbI.

Co3faHve BEKTOPHbIX BaKUMH C Lenblo 0b6ecrneyeHnss KOMOWMHMPOBAHHOW 3aluTbl OT
Bo36yauTenein OPBW, ycTaHOBNEHWE MONEKYNSPHBIX MeXaHU3MOB (hYHKLUMOHMpoBaHUA PHK-
COAEep>KaLLMX BUPYCOB, BbI3bIBatOLLMX 0COO0 OMnacHble 3a60/1eBaHNA YEN0BEKA U XKUBOTHbIX.

JleMoHCTpan U

Tabmmubl 1 cxembl:  «/ICMOMb30BaHME  MWKPOOPraHW3MOB B MPOMbILLIEHHOM
Npon3BOACTBe», «KnetouHasa MHXXeHepusa», «"eHHasA UHXeHepus».

JlaGopaTopHnas padora «/13yyeHe 00bEKTOB OUOTEXHONOTUN.

IMpakTnyeckas padora «[10ofy4yeHNe MOMOYHOKUCLIX MPOAYKTOB.

Dxckypeusi <BUOTEXHOMOMNSA — BXXHEWLLIAA NPOU3BOAUTENbHAA CU/la COBPEMEHHOCTH (Ha
OMOTEXHONOrMYECKOE NPOU3BOACTBO)».

11 KJIIACC

Tema 1. 3apo:xaenne 1 pa3sBUTHE IBOJIOLMOHHBIX NPEICTABJICHUH B 0H010THH

JBonounoHHada teopusa Y. dapsuHa. NMpeanocbinKyu BOSHUKHOBEHNA AapBUHMU3MA. XKN3Hb
N Hay4yHasa gesaTtenbHocTb Y. [apsuHa.

ABmxywime cunbl  3Bomoumn BMAoB no Y. JlapBuHy (BbICOKas WHTEHCMBHOCTb
Pa3MHOXEHNA OpPraHM3mMoB, HACNefCTBEHHas W3MEHYMBOCTb, 6Gopbba 3a CyLleCTBOBaHWE,
€CTEeCTBEHHbIN U UCKYCCTBEHHbIN 0TOOP).

OdhopmrneHne CUHTETMYECKON Teopum aontoummn (CTI). HeliTpanbHas Teopus 3B0MOLMN.
CoBpeMeHHasA 3BO/OLMOHHAsA 6M0N0rus. 3HayeHne 3BOMOLLMOHHOW Teopun B (DOPMUPOBaHUM
€CTECTBEHHO-HaY4YHOI KapTUHbI MUpa.

JleMoOHCTpaL UK

MopTpeTbl: ApuctoTens, K. JlInHHeRn, XK. b. lamapk, 3. XK. CeHT-Unep, XK. KioBbe, Y.
HapsuH, C. C. YeTtBepukos, V. V. LLmanbrayseH, k. XongenH, A. K. benses.

Tabnumupbl 1 cxembl: «Cuctema >xumsor npupogsl (No K. JIMHHeK)», «J1eCTHULA >XXMBbIX
cywects (no Jlamapky)», «MexaHn3sm (QOpMUPOBaHUS MPUCNOCOBNEHNI Y pacTeHUA W
XMBOTHbIX (M0 JTamapky)», «KapTa-cxema mMapLupyTa nyTewectsua Y. JapeuHa», «Haxogku Y.
[apsuHa», «®opMbl 60pbObI 3a CyllecTBOBaHMe», «llopofbl rony6ei», «MHoroobpasme



KY/NIbTYPHBIX ()OpM KanycTbi», «[opoabl LOMALLIHUX XXMBOTHbIX», «CxemMa 06pa3oBaHUA HOBbIX
Bugos (no Y. [apBuHy)», «Cxema COOTHOLUEHMS ABWXKYLUMX CWUN 3BOMOLMU», «OCHOBHbIE
MOSIOXKEHUS CUHTETUYECKOI TEOPUM 3BOSTHOLUN».

Tema 2. MUKpPO3BOJIIOIHSA U €€ Pe3yJibTaThl

Monynauma Kak 3neMeHTapHasa eauHuiua 3sonounni. CoBpeMeHHble MEeTOAbl OLEHKM
reHeTMYECKOro pasHoobpasmna n CTPYKTYpbl NONyAauuii. smeHeHne reHodoHAa Nonynsumum Kak
3/1eMEHTapHOe 3BOJIIOLIMOHHOE fABMEeHME. 3aKOH TeHeTUYecKoro pasHoBecus K. Xapau, B.
BaliHGepra.

AnemMeHTapHble (akTopbl (ABMXYLME CUbI)  3BOMOLMKW. MyTauMOHHBIR  Mpouecc.
KombuHaTMBHas WM3MeHUYMBOCTb. [peii reHoB — cfyyaiiHble HeHanpaBfeHHblE W3MeHEeHWS
4yacToT annener B nonynaumsax. AgeKT ocHoBaTens. Ipgexkm 6GymuLIOUHO20 20PABIUIKA.
CHudiceHue 2eHemuyecko20 pasHooOpasus: npuuuusl u creocmeus. Illpossenenue s¢gexma
opeiipa 2enoe 6 Oomvwux u manelx nonyasyusx. Murpaumn.  Msonaums nonynsuui:
reorpagmyeckas (NpocTpaHCTBEHHas), 6uonornyeckas (PenpoayKTMBHas).

EcTecTBeHHbI OTOOpP — HanpaBnsoWwMiA (akTop 3BOMOLMN. DPOPMbl €CTECTBEHHOIO
oTbopa: ABVMXKYLUWWA, CTabUNM3NPYIOLLMIA, pa3pblBatowmnic (an3pynTrBHbLIA). Monosoii oT6Op.
BO3HMKHOBEHWE 1 3BO/OLMSA COLNANIbHOTO NMOBEAEHUSA XNBOTHBIX.

Mprcnoco6/ieHHOCTb OPraHM3MOoB KakK pe3ynbTaT MUKPO3BOMOLUMKU. BO3HMKHOBEHWE
npucnocobneHnii y opraHM3MoB. ApoMopdo3bl U UanoaganTauun. MNpumepsl NPpUCNoco6aeHni
Yy OpraHu3moB: MOP(OSIOrMYeckune, MU3MONOrNYecKme, OMOXUMUMYECKME, TOBELEHYECKNE.
OTHOCUTENBHOCTb NPUCNOCOBIEHHOCTM OPraHNU3MOB.

Bug, ero kputepum n CTpykTypa. BugoobpasoBaHune Kak pe3ynbTaT MUKPO3BOHOLUN.
N3onauma — kno4veBoi (hakTtop BMAoo6pazoBaHMs. yTm K cnocobbl BuA006pa3oBaHuS:
asnnonarpuyeckoe (reorpamMyeckoe), cUMnaTpuyeckoe (3KOIOTMYECKOE), «MIHOBEHHOE»
(nonunnongusauus, rmbpuansauns). JamtenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHu3Mbl (hOPMUPOBAHNSA BUOIOMMYECKOro pasHoobpasus.

Ponb  3BOMOUMOHHON 6GuonorMm B pa3paboTKe HayyHbIX METOLOB COXpaHeHUs
6vopasHoo6pasns. MUKPO3IBOMOLMA M KO3IBOMOLMA MNapasnToB U MX X035eB. MexaHu3Mbl
(hopMMpOBaHKSA YCTONYMBOCTU K aHTMOMOTUKAM M CNOCO6bI 6OPLObI C HEA.

JleMoHCTpanun

MopTpeTsl: C. C. YeTBepukos, 3. Malip.

Tabnmupl n cxembl: «MyTaLunMOHHaA U3MEHUMBOCTbY, «ITONYNALUNOHHASA CTPYKTYpa BUaa»,
«Cxema nposBneHWs 3akoHa Xapau—BaiH6epra», «[BWKYyLUME  CUMbl  3BOMOLMN,
«QKONOrnyecKas M30MAUMA NONYNAUMA CeBaHCKOW qopenu», «leorpagmnyeckas unsonaums
NNCTBEHHMLbI CMOMPCKON 1M NUCTBEHHULbI AayPCKO», «oNyNAaUMOHHbIE BOMHbI YACNIEHHOCTM
XULHMKOB W >XepTB», «Cxema [eiCTBUA eCTeCTBEHHOro otbopa», «PopMbl 6GOpbObl 3a
CyLLEeCTBOBAHUEY, «HAyCTpranbHbIi MesTaHU3M>», «KuBble MCKONaembie»,
«[MOKPOBUTENbCTBEHHAA OKpacKa XXMBOTHbIX», «[lpeaynpexaarollas OKpacKa >XUBOTHbIX»,
«DPU3n0MorMyeckne agantauum», «pmncnocobseHHOCTb OpraHU3MOB Y eé OTHOCUTENTbHOCTbY,
«Kputepun Buga», «Buabl-gBoMHUKM», «CTpyKTypa Buga B npupode», «Crnocobsl
B1Ao0Opa3oBaHus»,  «leorpaumyeckoe  BuaoobpasoBaHMe  TPEX  BWAOB  NlaHAbILLEN»,
«DKOMOrMyeckoe BMA00Opa3oBaHME BWUAOB CUHWLY», «[lonunnomabl pacTeHuii», «KanycTHo-
peLeyHbIin rnopunay.

Ob6opynoBaHue: repbapun pacTeHWiA, KOMNeKUMM HaceKOMbIX, Yydena NTuL 1 3Bepeit C
npuMepamMn pasiMyHbIX NPUCNOCO6MEHWIA, Yyyena NTUL, U 3BEPEeil pasHbIX BWAOB, repbapum
pacTeHnin 6NN3KNX BUAOB, 06pa30BaBLLMXCS PasIMyHbIMI Cnocobamu.

JlaGoparopuasn pa6ora «BbISBNeHMe N3MEHUMBOCTM Y 0COGE OAHOI0 BUAA».

JlaGoparopuasi pa6ora «[1puCNoOCOBNEHMs OpPraHM3MOB W WX  OTHOCUTENbHas
LIeN1eco06pasHOCTb».

JlaGopaTopnasi pa6ora «CpaBHeHMeE BULOB M0 MOPOIOrMYECKOMY KPUTEPUHDY.

Tema 3. MakposBosouus U eé pe3yabTaThl



MeToAbl n3y4eHNs Makpo3BOHOLMN. [1aNIe0OHTOIOTMYECKME METObI U3YUYeHUS IBONOLNN.
MepexofHble POpMbI 1 (UIOreHeTUYECKUNE PAabI OPraHWU3MOB.

Buoreorpadmueckne metofbl M3ydeHus 3sosoumn. CpaBHeHVe qiopbl U (payHbl
MaTepuKoB 1 OCTPOBOB. buoreorpaguueckne 061actu 3emnn. Buabl-aHLEMUKA N PENUKTBI.

AMOPUOIOrNYECKe U CPaBHUTENILHO-MOPJOIOrMYECKNe METOAbI M3YYeHUs 3BONHOLUN.
'eHeTNYeCKME MEXaHW3Mbl 3BOJIOLMMA OHTOreHesa W MOABNEHNA 3BOHOLMOHHBLIX HOBLLECTB.
["OMONIOrnYHbIE N aHaIOrNYHbIE OpraHbl. PyauMeHTapHble opraHbl U ataBu3Mbl. MoneKynsapHo-
reHeTUYeckne, OUOXMMUYECKME X MaTeEMaTMYeCcKne MeTofbl  M3Y4YeHWs  3BOJHOLMN.
FfomonornyHble reHsl. CoBpeMeHHbIe METOAbI MOCTPOEHUS (PUNOrEHETUYECKUX [EPEBLEB.

XPOMOCOMHbIe MyTaLUnn 1 3BONOLUA TEHOMOB.

OO6wme 3aKOHOMepHOCTW  (NpaBwna)  3BOMOUMW.  Ilpunmyun  cmenvt  pyHKyuil.
HeobpaTvMocTb 3BontoUMK. AfanTuBHas paguaums. HepaBHOMePHOCTb TEMMOB 3BOJTHOLUN.

JleMoOHCTpanuu

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

Tabnuubl 1 cxembl: «PUIOTeHETUYECKUI PAL NOLIAAN», «APXEONTepuKe», «3Bepo3ydble
Awepbl», «CTerouetans!», «PUHNODUTBI», «CemMeHHble NanopoTHUKW», «buoreorpaguyeckme
30Hbl 3emn», «[peid KOHTUHEHTOB», «PefnKTbl», «HavasbHble CTagun 3MO6PUOHANLHOIO
PasBUTUS  MO3BOHOYHbLIX  >KMBOTHbIX»,  «[OMOMOrMYHbIE W aHa/OrNYHbIE  OpraHbI»,
«PyOVMEHTbI», «ATaBU3Mbl», «XPOMOCOMHble HabOpbl YesioBeka M LUMMMaH3e», «[NnaBHble
Harnpas/ieHNsa 3BOSOLMMNY», «ObLLMe 3aKOHOMEPHOCTY 3BONHOLUN.

ObopynoBaHve: KOnnekuuu, repbapvmn, MynsXXu KCKOMAaeMbIX OCTATKOB OPraHu3mos,
MYNSKA TOMOJIOTUYHbBIX, aHa/IOTUYHbIX, PYAUMEHTAPHbLIX OpraHoB M aTaBU3MOB, KOJNEKLMU
HaCeKOMbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3eMiie

HayuHble rvnoTesbl MPOMCXOXAEHUA XW3HWM Ha 3emne. ABuoreHes v naHcnepmus.
[loHay4Hble NpefcTaBNeHus O 3apOXAEHUM >XU3HU (KpeauuoHu3m). 'mnoTe3a NOCTOSHHOIO
CaMO3apOXKAEHNSA XKN3HU U eé onpoBepxxeHue onbiTamu ®. Peau, J1. CnannaHuaHwu, J1. MNactepa.
MMPOUCXOXAEHME YXKN3HW 1 acTPOBNONOrns.

OCHOBHbIe 3Tanbl HeOpPraHMYecKoit aBonouun. MnaHeTapHas (reoornyeckas) aBosIOLNS.
Xunmmnyeckas 3Bositoumns. ABMOreHHbIN CUHTE3 OpraHUMYecKuX BELLECTB M3 HeopraHUYecKux.
Onbit C. Munnepa n . KOpu. O6pa3oBaHne MOAMMEPOB M3 MOHOMepPOB. KoalepsaTHas
runotesa A. V. OnapuHa, runotesa nepsuMyHoOro 6ynboHa K. XongeiHa, reHeTuyeckas
runotesa . Ménnepa. Pubosumbl (T. Yek) u runotesa «mupa PHK» Y. Tunb6epra.
dopmrpoBaHe MeMbpaH 1 BO3HUKHOBEHWE MPOTOK/ETKMN.

Wctopua 3emnm M MeToAbl €8 u3ydeHus. VICKOnaemble OpraHMyeckue OCTaTKM.
FeoxpoHonorms ©  e€ wmeTodbl. OTHOCUTENlbHas M abCoMOTHAsA  FEOXPOHOMOrUS.
["eoxpoHonornyeckas LKana: 30HbI, 3pbl, MEPUOAbI, IMOXN.

HauyasibHble 3Tarnbl OpraHUyYeckoi 3Boouun. MosBeHEe Y 3BOMIKOLMA NEPBbLIX KETOK.
Jsonound Mmetabonmsma. BO3HWKHOBeHME mnepBbiX 3KocucTteM. COBpeMeHHble MWKPOOHbIe
OVMOMNEHKM KakK aHanor nepsBbiXx Ha 3emne coobulects. CTpoMaTonuTbl. [poKapuoTbl ©
3yKapuoTbl.

MpoucxoxaeHvie 3aykapnoT (CMOuoreHes). 3BOMOLMOHHOE MPOUCXOXIEHWE BUPYCOB.
[MpoucxoxaeHne  MHOFOK/IETOYHLIX  OpraHnM3mMoB.  BO3HWKHOBEHWE  OCHOBHbIX  Fpymn
MHOTOK/IETOYHbIX OpraHu3moB.

OCHOBHble 3Tanbl 3BOMOUMM BbICLUMX pacTeHWi. OCHOBHble apoMOpdO3bl PacTeHWIA.
Bbixog pacTeHuin Ha cywy. [losiBneHMe CMopoBbIX pPacTeHW W 3aBOEBaHWE UMW CYLUW.
CeMeHHble pacTeHus. MponcxoxaeHve LBETKOBbLIX pacTEeHMWIA.

OCHOBHble 3Tanbl 3BOMIOLMM >KMBOTHOrO Mupa. OCHOBHble apoMOpP03bl >KMBOTHbIX.
BeHpckasa (hayHa. KemOpuincKnin B3pbIB — MOSB/IEHNE COBPEMEHHbIX TUMOB. IepBble XOpA0BbIle
XVBOTHble. Y)K13Hb B BOZe. DBO/MOLMA MO3BOHOUHBIX. [1poncxoxaeHne ampuonii n penTumi.



MpoucxoxaeHvie MnekonuTarowmx W nTuy. [puvHUMN KoYeBoro apomopdosa. OcsoeHue
6eCrno3BOHOYHLIMW M MO3BOHOUYHbLIMU XXMBOTHBIMU CYLLW.

Pa3BuTMeE XXN3HM Ha 3eme Mo 3pam v rnepuogam: apxei, NpoOTepo30i, Naseo3oin, Me3030i,
KaliHo30M. O6Las XxapakTepucTMKa KumaTa W reosiormyeckmx npoueccos. losiBneHne 1
pacLBeT XapakTepHbIX OpraHu3MoB. YT/eobpa3oBaHuWe: ero ycnosus W BAUSIHWE HA ra3oBbli
cocTaB aTMocepbl.

MaccoBble BbIMUPaHUSA — 3KOMIOTMYECKME KPU3UCbl MPOoLWioro. MpuunHbl n cneacreus
MaccoBbIX BbIMUpaHuil. COBPEMEHHbIN 3KOMOMMYECKNIA KPU3NC, ero ocobeHHocTu. Mpobnema
coxpaHeHuns buopasHoobpasnsa Ha 3emse.

CoBpemMeHHas cuUCTeMa OpraHM4Yeckoro mupa. MpuHUMNBLL Knaccupukauum opraH13mMos.
OCHOBHbIe CYCTEMATUYECKIE TPYMbl OPraH13mMoB.

JdemMoHcTpauMu

MopTtpeTbl: ®@. Pean, J1. CnannaHuaHu, f1. Mactep, U. V. MeuHukos, A. V. OnapuH, [X.
XongenH, I'. Ménnep, C. Munnep, . FOpw.

Tabnuubl 1 cxembl: «CxemMa onbita @. Pean», «Cxema onbiTa J1. MNactepa no M3y4yeHuto
camMo3apoXaeHnsa Xn3Hu», «Cxema onbita C. Munnepa, I'. KOpu», «3Tanbl HEOPraHNYeCKow
3BOMOLMUNY», «["e0XpOHONOrMYeckas Likana», «HavanbHble 3Tanbl OpPraHUYecKor 3BOMOLMN,
«Cxema 06pa3oBaHMA 3yKapuoT MyTém cumbuoreHesa», «CucTemMa >XMBOW MPUPOAbI»,
«CTpoeHve  Bupyca», «ApoMOp(O3bl  PacTeHWin»,  «PUHUOPUTLI»,  «OAHOKNIETOUHbIE
BoZopoC/In», «MHOIOKNETOUHbIE BOAOPOCAU», «MXWU», «[ManopoTHUKM», «[ 0NO0CEeMEHHbIe
pacTeHus», «OpraHbl LBETKOBbIX pacTeHWUii», «Cxema pa3BUTUS >KMBOTHOIO  Mupa»,
«ApoMOpPho3bl  XKUBOTHbIX», «lpocTerimne», «KULLIEYHONONOCTHbIE», «I1N0CKME YepBU»,
«YneHNnCToHorme, «PblObI», «3eMHOBOAHbIE, «[pecMbliKaroLLnecs», «TrubI»,
«MnekonuTatowme», «Pa3BUTUE >KU3HWM B apXemckoh ape», «Pa3BUTUE XKU3HM B
NMPOTEPO30MCKON 3pe», «Pa3BUTUE >XW3HW B Naneo30MCKOW 3pe», «Pa3BUTWE >KU3HN B
Me3030/MCKOM 3pe», «Pa3BUTWE >XMU3HW B KallHO30MCKOW 3pe», «COBpeMeHHas cuctema
OPraH1yeckoro Mupa.

ObopynoBaHue: repbapun pacTeHWA Pas/IMyHbIX OTAENOB, KOJSIEKLMN HACEKOMbIX,
B/I&XKHbIE MNpenaparbl >XMBOTHbLIX, PaKOBUHbLI MOJI/IFOCKOB, KOJIMIEKLUN WTTIOKOXWX, CKEeneTbl
MO3BOHOYHBLIX >XMBOTHbIX, 4Yyyena NTUL W 3Bepeil, KONEKUMWM OKaMeHEeNoCTen, NOoNe3HbIX
MCKOMaeMbIX, MY/ISHKM OPraHMyYeCcKMX 0CTaTKOB OpraHu3MOB.

BupryanbHas sgabopatopHas padora «MopennposaHue onbiToB Mwunnepa—HOpu no
N3y4eHNto abMOreHHOro CUHTE3a OpraHNYEeCcKNX COeANHEHNIA B MEPBUYHOI aTMOCtepe.

JlaGopaTtopunass paGora «/I3yyeHve W OMuCaHWe WCKOMaemblX OCTAaTKOB APEBHUX
OpraHn3moB».

IpakTuuyeckasi padora «/I3yyeHMe OCOOGEHHOCTEN CTPOEHWA pPacTEHWU pasHbIX
OT/e/10B».

IMpakTuyeckasi padora «l/13y4yeHre 0CO6eHHOCTEN CTPOEHNSA NO3BOHOUHbBIX XXMBOTHbIX.

Tema S. IIpoucxoxaeHue 4eja0BeKa — aHTPOINOreHe3

Pasgenbl! 1 3a4auv aHTpononornu. Metofbl aHTPOMOIOTUN.

CTaHOB/EHVE MPeACTaBNEHNA O NPOUCXOXAEHUN YenoBeKa. PenmMrnosHble BO33PeHWS.
CoBpeMeHHble Hay4Hble TeopuN.

CXOACTBO YenoBeKa C OKMBOTHbIMU. CUCTEMATMYECKOE TOJIOKEHNE  Ye/OBeKa.
CBuaeTeNnbCTBA CXOACTBA YeNOBEKA C  >KMBOTHLIMW:  CPaBHUTENIbHO-MOP(OIOrnyeckue,
amMbpuonornyeckme, (U3nN0N0ro-bMoXMMNYECKne, mnosefeHyecke. OTMUMA  YenoBeka OT
YXXUBOTHbIX. MNMPAMOXOXAEHNE N KOMMIEKC CBA3aHHbIX C HUM MPU3HAKOB. Pa3BuTuMe ro0BHOMO
MO3ra 1 BTOPOI CUrHaIbHOM CUCTEMBI.

Ovxywme  cunbl  (pakTopbl)  aHTpoMoreHesa:  GUOMOrMYeckue,  counabHbIe.
CoO0THOLLEHMe B1OMOTNYECKNX U COLMaIbHBIX (DAKTOPOB B aHTPOMOreHese.

OCHOBHble CTaaMn aHTponoreHesa. PaHHMe YenoBekoobpasHble 06e3bsHbl (MPOKOHCY/IbI)
1 paHHWe NOHINAbl — 06LLMe NPeaKn YenoBeKoobpasHbIX 06e3biH 1 Ntofeid. ABCTPaSIONUTEKN —



[BYHOIMe npefkn ntofei. Yenosek yMenblid, nepeble W3roTOBEHWUA Opyauid Tpyda. Yenosek
NPAMOXOAALLMIA 1N MepBbI BbIXOA NtoAein 3a npeaensl Adpukn. Yenosek religensoeprckunii —
06LWMIA NPefoK HeaHAepTaIbCKOro YerlioBeKa 1 YesioBeKa pasyMHOro. YenoBek HeaH4epTabCKui
Kak BWA NtOfei XONOAHOro KnMmata. YenoBek pasyMHbIiA COBPEMEHHOMO TWMa, LEHUCOBCKMiA
YesioBeK, OCBOEHME KOHTMHEHTOB 3a npegenamu AQpukn. MNaneoreHeTnKa 1 naneoreHOMMKa.

3BOMOUNA COBPEMEHHOrO 4enioBeka. ECTeCTBEHHbI OTOOP B MOMYNAUMSAX YenoBeKa.
MyTauMOoHHbIM npouecc U NoAMMopdu3M. MonynsauMoHHbIE BOMHbI, APEd reHoB, MUrpaums n
«3(hheKT OCcHOBaTENSA» B MOMY/ALMNAX COBPEMEHHOIO Ye/I0BEKA.

Yenoseyeckne pacbl. MoHATME 0 pace. bonblive pacbl: eBponeovgHas (eBpasuiickas),
aBCTpa/io-HerponaHas (sKkeatopuasibHas), MOHronovaHasa (asmarcko-ameprikaHckas). Bpems u
MyTW paccesieHns 4YenoBeka Mo nnaHete. EAMHCTBO uenoBeyeckuMx pac. HayuHas
HeCOCTOATeNbHOCTb  pacu3ma.  [1pucnocobneHHOCTb  4YeloBeKa K pasHbIM  YC/IOBUAM
OKpyXatoLleln cpefibl. BnavsHue reorpatmyeckor cpefbl U apelida reHoB Ha MOP(ONOTUI0 1
(h13M0N0rnI0 YenoBeka.

MexaucunnavHapHble MeToAbl B (PU3MYecKoin  (6MONOrMYecKoin) aHTPOMoNormu.
OBONOUMOHHAA  aHTPOMNOMOrMA WM Mae0aHTPOMOONUA  YeIoBEYECKUX  NONyNALMiA.
BuocounanbHble  nccnefoBaHMA  MPUPOAbI  YenioBeka.  VIccnefoBaHWe — KO3BOJHOLMN
GMONOrNYeCKOro 1 CoUMabHOro B YeNIOBEKE.

JleMoOHCTpaL U

MopTpeTbl: Y. AapsuH, /1. lukun, A. A. PoruHckuid, M. M. 'epacmmos.

Tabnuubl 1 cxembl:  «MeTofbl  aHTPOMONOrMM», «[0NOBHOW MO3r  YesloBeKa,
«YenoBekoobpasHble 06e3bsHbI», «CKeneT 4YesioBeka M CKeneT LMMMNaH3e», «PyauMeHTbl ©
aTaBuM3Mbl», «[BWKYLIME CWUMbl  aHTPOMOreHesa», «JBO/MOLUMOHHOE [APEBO  YesioBeKay,
«ABCTpanonuTeKk», «4enoBek ymenblit», «4enoBek nNpsamMoxoaawmning, «[eHUCOBCKUIA YeNoBEK»
«HeaHgepTanbLbl», «KpoMaHbOHLbI», «[pefku 4enoBeka», «3Tanbl 3BOMOLMN YenoBeKa»,
«Pacbl YenoBeka.

O6opyfoBaHMe: My/sHK OKaMeHesIoCTeln, NpeLMeTOB MaTepuaibHOM Ky/bTypbl NPeLKOB
yenoBeka, penpoaykumu (cotorpagmmn) KaptuH € MUDONOrMYECKUMU U BUBNEACKMMN
CHOXKETaMU MPOUCXOXIEHWSA Ye/I0BEKa, (POTOrpaium HaXo040K UCKOMAaeMbIX OCTATKOB Ye/I0BEKA,
CKeNleT YenoBeKa, MOAEeNb Yepera YesoBeka M Yepena LIMMNaH3e, MOLE/b KUCTW YesioBeKa U
KMCTW LUMMNaH3e, MOZeNn Topca NPeaKoB YesioBeka.

JlaGoparopuasi pa6ora «/3yyeHMe OCOGEHHOCTeNM CTPOEHWUSA CKeneTa 4esioBeka,
CBSI3aHHbIX C NPSAMOX0XAEHNEM>.

IpakTuyeckasi padora «/13yyeHne 3KONOrMYeCKNX afantaLnii YenoBeKar.

Tema 6. IKoJ0rNs - HayKa 0 B3aUMOOTHOHICHUAX OpraHu3mMmoB u
HA0PraHM3MEHHBIX CHCTEM € OKPY:KalolIeH cpeaou

3apoxxaeHne n passuTve 3konorum B Tpygax A. I'ym6onbara, K. @. Pynbe, H. A.
CeBepuoBa, 3. lekkensa, A. TeHcnn, B. H. Cykayésa. Pasfenbl n 3agaum akonoruun. CsAsb
3KONOrnm ¢ ApYrMMmn Haykamu.

MeTogabl 3Konoruun. Nonesble HabNOAEHUA. DKCNEPUMEHTbI B 3KOMOMMN: NPUPOLHbIE U
nabopatopHble. MogenMpoBaHne B 3KONOrMU. MOHUTOPUHT OKPYXKAKOLLIEN Cpefbl: NOKaNbHbIN,
PErvoHanbHbIN U rnobanbHbIN.

3HayeHMe 3KOMIOrMYECKUX 3HAHWI ONA 4YenioBeKa. OKOMIOrMYecKoe MUPOBO33PEHME Kak
OCHOBa CBf3el 4esioBeyeCTBa C MNPUPOAOIA. DOPMUPOBaHUE 3KOMOMMYECKOW Ky/bTypbl W
9KO/I0rMYeCKOM rpaMmoTHOCTY HaceneHus.

JleMoHCTpanun

MopTpeTbl: A. 'ymbonbar, K. ®. Pynbe, H. A. CeBepuoB, 3. 'ekkenb, A. TeHcu, B. H.
Cykaués.

Tabnumubl 1 cxeMbl: «Pasfenbl aKonornm», «MeTtofbl 3KoNOrnm», «CxemMa MOHUTOPUHIA
OKpYXKatoLLen cpefbl».

JlaGopaTopuas padora «/13yyeHne MeTOLOB 3KOIOrMUYECKUX UCCNEA0BAHMNIA».



Tema 7. OpranusmMsl U cpeaa 0OMTAHUA

JKonornyeckme  (HakTopbl M 3aKOHOMEPHOCTM KX  peicteusa.  Knaccudmkayms
9KONOrMYecKMX  (PakTopoB:  abuoTuuyeckue, OGUOTMYECKME,  aHTponoreHHble.  O6Lme
3aKOHOMEPHOCTU AeCTBUA IKOMOrMYecKmx (aktopos. Mpasuno MuHmmyma (K. LLinpeHrens, HO.
JIn6mx). TonepaHTHOCTb. IBPUONOHTHbLIE U CTEHOBUOHTHbIE OPraHU3MbI.

AbunoTtnyeckme (aktopbl. CBET Kak 3KOMOrnyeckuii aktop. [JeicTBMe pasHbIX y4acTKOB
CO/IHEYHOrO CreKTpa Ha OpraHn3Mbl. OKOOTMYECKUe rpyrnnbl PacTeHUA W XKMBOTHBIX MO
OTHOLUEHWIO K CBETY. CurHasibHas posib cBeta. POTONepuoan3M.

TemnepaTypa Kak 3KONOruMyeckui cpaktop. [eictsme TemnepaTypbl Ha OpraHu3Mbl.
MOMKNNOTEPMHbIE M TOMONOTEPMHbIE OPraHnU3Mbl. IBPUTEPMHbIE U CTEHOTEPMHbIE OPraHn3Mbl.

BnaXKHOCTb Kak 3KONorumyeckuit gaktop. MpucrnocobnieHns pacTeHWin K nofAepXaHuto
BOAHOro 6anaHca. Knaccuukaums pacTeHWiA MO OTHOLWeHM0 K Boge. MpucrnocobneHuns
XXWBOTHbIX K U3MEHEHWIO BOLHOIO PeXmma.

Cpepgbl 06MTaHUA OpPraHW3MoB: BOfHasA, Ha3eMHO-BO3AYyLUHas, MOYBEHHasdA, youHHas
MOANOYBEHHAsA, BHYTPMOPraHn3mMeHHas. PU3NKO-XUMUYECKME OCOBGEHHOCTU cpef 06UTaHWs
OpraHun3mosB. [NprcnocobneHns OpraHU3MOB K XXM3HU B PasHbIX cpejax.

Bronornyeckne putMbl. BHelLHME U BHYTPEHHME pUTMbl. CYTOUHbIE U TOANYHbIE PUTMbI.
Mprcnoco6/1eHHOCTb OPraHU3MOB K CE30HHbBIM M3MEHEHUAM YCIOBUIA XXMU3HMU.

YKn3HeHHble (hopMbl OpraHu3MoB. [OHATME O XM3HEHHON (hopme. XKU3HEHHbIE (OPMbI
pacTeHWA: [epeBbsl, KYCTapHWKW, KYCTapHWYKW, MHOTO/IETHWE Tpasbl, OAHONETHUE TpaBbl.
JKM3HEHHble (HOPMbI  XXMBOTHBIX: TUAPOOMOHTBLI, Fe0BUOHTHI, a3poOUOHTLI. OCo6eHHOCTH
CTPOEHUSA 1 06pa3a XU3HMU.

BuoTnyeckne  aktopbl. Buabl  GMOTUYECKUX  B3aMMOAEWCTBUI:  KOHKYPEHLUS,
XULLHNYECTBO, CMMOMO3 1 ero opmbl. Mapasntusm, Koonepauus, MyTyaansm, KOMMEHCIN3M
(KBapTMPaHTCTBO,  HaxnebHM4ecTBO). HeTpodmueckme  B3aMMOAENCTBUSA  (TOMMYECKMUE,
(hopuyeckme, habpuyeckme). 3HavyeHMe OMOTMYECKUX B3aMMOMENCTBUA ANA CYLLECTBOBaHMS
OpraHun3moB B cpefe 06MTaHNA. MPUHLMN KOHKYPEHTHOIO UCK/THOYEHMS.

JleMoHCTpanuu

Tabnubl N cxembl: «9KOOrnyeckne (hakTopbl», «CBETOBON CMEKTP», «DKONOrMYecKme
rPynmbl XXMBOTHbIX MO OTHOLLEHMIO K CBETY», «TeNN0KPOBHbIE XXNBOTHbIE», «X0N0HOKPOBHbIE
XMBOTHbIE», «PU3MONOrMYECKMe afanTauuy XMBOTHbIX», «Cpefbl 06MTaHWUA OpPraH1U3MOB»,
«bunonornyeckme putMbl», «KnM3HeHHble DOPMbI PACTEHNIA», «KMU3HEHHbIe (POPMbI XMBOTHbLIX»,
«QKOCUCTEMA LUMPOKO/IMCTBEHHOMO Neca», «3QKOCUCTEMA XBOMHOIO necax», «Llenu nutaHus»,
«XULLHNYECTBO», «NapasnTnam», «KOHKYpeHUMs», «CUMO103», «KOMMeEHCaNn3ms.

Ob6opyaoBaHue: repbapun pacTeHWin N XKUBOTHBIX, MPUCMOCOBNEHHBIX K BUSHUIO
Pa3/IMYHbIX  3KOMOTUYECKUX  (PaKTOpPOB, repbapuy  CBETOMOOMBBLIX, TEHENOOMBLIX U
TEHEBbIHOC/IMBbLIX PaCTeHWI, CBETOMOOMBbIE, TEHE/OOMBbIE U TEHEBbIHOC/MBbIE KOMHATHbIE
pacTeHus, repbapuv W KONMEKUMWU  Tennono6mBbIX, 3MMOCTOMKUX, MOPO30YCTONYMBBLIX
pacTeHWid, Yy4yena NTUL W 3Bepeil, repbapum pacTeHWin, OTHOCALWMXCS K TFuUrpogmram,
Kcepoutam, Me3ouTam, KOMHATHble pacTeHWUs [AaHHbIX TPYnn, KOMMEKUMN >KUBOTHBIX,
obuTaOLLMX B pasHbIX cpefax, repbapum 1 KONNeKLUM pacTeHUA M XMBOTHBIX, 06/1a4atoLLmX
yepTamy MPUCMOCOBNEHHOCTU K CE30HHbIM W3MEHEHUSM YCNOBWUI KU3HW, repbapum
KONMEKUMM PaCTEHUI N XKMBOTHbLIX Pas/IMUHbIX XXMU3HEHHbIX (HOPM, KOMMNEKLUMU >KMUBOTHBIX,
YUacTBYIOLMX B Pa3/IMYHbIX GUOTUYECKMX B3aUMOLENCTBUAX.

JlaGoparopuasn padora «BbIiBNeHMe NPMCNoco61eHNin OpraHM3MOB K BAMSIHWIO CBETa».

JlaGoparopuasi pa6ora «BblBNeHME NPUCMOCOGMEHNA OPraHM3MoB K  B/IMSIHUIO
TemrepaTypbI».

JlaGoparopuasi padora «AHATOMWYECKME OCOBEHHOCTU PacTeHUA W3 pasHbIX MecT
0buTaHUA».

Tema 8. Iko/10rusi BUAOB M NOMYJIALHI



3KOoNornyeckme XapakTepuctTuku nonynauun. ronynaums kak 6uonormyeckas cuctema.
Ponb HEOAHOPOAHOCTU cpedpl, (hM3MYecknx 6GapbepoB M OCOBEHHOCTE 6MonornM BULOB B
(hOpMUPOBaHMM MPOCTPAHCTBEHHON CTPYKTYPbI NONYNALMIA. OCHOBHbIe NOKa3aTenn Nonynauuu:
YMC/NEHHOCTb, MNOTHOCTb, BO3pPacTHasA M MOM0Bas CTPYKTYPa, POXAAaeMOCTb, MPUPOCT, TEMM
pocTa, CMEPTHOCTb, MUTpaLUS.

3Konornyeckas CTpykTypa nonynauuun. OueHKa YMUCNEHHOCTU nonynaumu. JuHamuka
nonynauum v eé perynauus. bUotuyeckmin noteHuman nonynauun. MogenmposaHue AMHaMUKN
nonynaumn. Kpusble pocTa YMCMEHHOCTW nonynauun. KpuBble BbDKMBaHWUA. Perynauus
YMCNEHHOCTM MONYNAUMIA: PoNb (HaKTOPOB, 3aBUCALUMX W He 3aBUCALLMX OT MIOTHOCTW.
Jkonorunyeckme ctparternv Bugos (r- n K-ctparternu).

MoHATME 06 aKonoruyeckor Huwe Buga. MectoobuTtaHne. MHoromepHas Mojenb
aKonornyeckor Hwm k.. XaTumHcoHa. Pa3mepbl 3KONOrMyeckon Huwn. MoTeHunanbHas v
peann3oBaHHas HLLIN.

Bug kak cuctema nonynsumin. Apeasibl BULOB. Buibl M MX >XMU3HEHHble CTpaTeruu.
JKON0rnyeckme aKBUBANEHTI.

3aKOHOMEpPHOCTM MOBefeHUs W MUTpaumid  >KMBOTHBLIX. Buonornyeckue UMHBasWm
Yy>KEPOAHbIX BUAOB.

JdeMoHcTpannn

MopTpeT: AX. /. XaT4MHCOH.

Tabnuubl N cxeMbl: «9KOMIOrMYECKNe XapakTepUCTUKK NONyAaLmMm», «pocTpaHCTBEHHAA
CTPYKTypa nonynsauum», «Bo3pacTHble nupamugbl nonynauum», «CKOpPOCTb 3acefieHus
MOBEPXHOCTN 3eMAM Pa3/INYHbIMU OpraHuM3mMamMm», «Mogenb 3KONOrMYEeCKOn Huwmn K. W.
XaTYMHCOHa.

Ob6opynoBaHuve: repbapuv pacTeHNiA, KONNeKLMUM XXUBOTHBIX.

JlaGoparopuas pa6ora «[1pucrnocob1eHns CeMsH PaCTEHUNIA K pacCeneHmnIo».

Tema 9. JkoJi0rusi cO001IECTB. IKOJIOrHYECKHE CUCTEMBbI.

CoobLecTBa opraHu3MoB. broueHo3 1 ero cTpyktypa. CBS3u Mexay opraHvu3Mamu B
6roLieHo3se.

Jkocuctema Kak OTKpbiTasd cuctema (A. K. TeHcnun). PYHKUMOHaIbHbIE 6/I0KU
OpraHM3mMoB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PeAyLeHTbl. TPoguyeckne YpPOBHM.
Tpodhnyeckune uenu n cetn. AbroTnyeckme 610K 3KocucTeM. MoYBbl U Wbl B 3KOCUCTEMAX.
KpyroBopoT BeLecTB 1 NOTOK 3HEPTN B 3KOCUCTEME.

OCHOBHbIe NnoKasaTenn 3KoCUCTeMbl. Bomacca 1 NpofyKLms. SKOM0rMyeckme nupaMmuibl
yuncen, 6omacchl ¥ IHEPTUN.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpasneHHbIe
3aKOHOMepPHbIe CMeHbl COOOLLECTB — CyKueccuun. MMepBMYHbIE U BTOPUYHbIE CYKLECCUN U KX
MPUYMHBLL.  AHTPOMOreHHble  BO3AENCTBMA HA  cykueccun. KnmmakcHoe — COO06LLecTBO.
BropaszHoobpasuve 1 NoMHOTa KPYroBOpOTa BELLECTB — OCHOBA YCTOMYMBOCTM COOOLLECTB.

[MpupoAHbIE 3KOCUCTEMbLI. Dxocucmemvt 036p u pex. DKocucmemvl MOpeu U OKeaHos.
Drocucmemvl myHop, 1ecos, cmenell, nyCmvlHb.

AHTpOMOreHHble  3KocuUCTeMbl.  Arpoakocuctema. ArpoueHo3. Pa3nnuua  Mexay
aHTPOMOreHHbIMU Y NPUPOAHBLIMU 3KOCUCTEMAMMU.

Yp6oakocuctembl. OCHOBHbIE KOMMOHEHTHI Ypboskocuctem. "opoackas giopa v ayHa.
CuHaHTponu3aums ropoAckon  hayHbl. Buonornmyeckoe U XO3AMCTBEHHOE — 3HAYeHUe
arpo3aKocucTem 1 ypb0o3KoCUCTEM.

3aKOHOMEpPHOCTM  (POPMUPOBAHUA  OCHOBHbIX  B3aMMOAEWCTBUMA  OpraHuU3MoB B
aKocuctemax. Porv kackadnoeo sghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yuryuonuposanuu  sxocucmem. [1epeHOC 3HEPrUM U BELECTB  MEXAY CMEXHbIMU
aKocucTeMaMun.  YCTOMYMBOCTb  OpPraHuW3MOB, MONYNAUMA U 3KOCUCTEM B YC/IOBUAX
€CTECTBEHHbIX N aHTPOMOreHHbIX BO3AENCTBUIA.



Mexanuzmor  6030eticmeust 3a2p}Z3’H€Huﬁ PA3HbIX mMunos Ha Cy60peaHu3M€HHOM,
OpP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM  VYPOBHAX, OCHOBbl IKOJOCUHUECKO2O
HOPMUPOBAHUSL AHMPONO2eHH020 6030eticmausi. MeToa0Norna MOHUTOPUHIA €CTECTBEHHbLIX U
aHTPOMOreHHbIX 3KOCUCTEM.

JleMoOHCTpaLuu

MopTpeT: A. K. TeHcnu.

Tabnuubl 1 cxembl: «CTPyKTypa OMoLeH03a», «QKOCHCTEMA LUMPOKOIMCTBEHHOIO f1eca,
«3QKOCMCTEMA XBOMHOIO neca», «PyHKUMOHa/IbHbIE TPYMMnbl OPraHW3MOB B 3KOCUCTEME,
«KpyroBopoT BeLWeCTB B 3KocucTeMe», «Llemn nuTaHus (nacTouwHas, [AeTpUTHas)»,
«JKONOrnyeckas nMpaMmmaa Yncen», «3Konormyeckas nupammaa 6romaccbl», «3Koormyeckas
nupamuga aHeprum», «Obpa3oBaHue 60n0Ta», «llepBUYHasA Ccykueccus», «BocCTaHOBMEHME
Nleca nocse nokapa», «3KocucTema o3epa», «ArpoueHos», «KpyroBopoT BELLECTB U MOTOK
3HEPrum B arpoLeHose», «Mpumepbl ypb03KoCUCTEMS.

ObopynoBaHve: repbapuv pacTeHW, KOMMEKLUM HACEKOMbIX, Yydena NTUL U 3Bepen,
rep6apun KynbTYpPHbIX U AUKOPACTYLLMX PACTEHWUIA, aKBapUyM KakK MOZe/b 3KOCUCTEMDI.

IpakTuyeckasi padora «/13yyeHve 1 onvcaHme yp603KOCUCTEMbI».

JlaGopaTopnasi padora «/13yyeHne pa3HOOOpa3nsa MeIKUX NMOYBEHHBIX Y/IEHUCTOHOINX B
Pa3HbIX 9KOCUCTEMAXY.

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

Drckypeusi «9KCKYPCUA B arpoakocuctemy (Ha rnose uim B TENIMYHOE XO35ACTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

Buocgepa — obuiennaHetapHad 060/104Ka 3eMnn, TAe CYLECTBYET WM CYLLEeCTBOBa/la
XW3Hb. Pa3BnTMe NpeacTaBneHnin o 6uochepe B Tpydax 3. 3tocca. YueHue B. L. BepHaackoro o
orocepe. O6nacTn 6rochepbl 1 eé coctas. XKMBOe BeLLEeCTBO BMOCthepPb! 1 ero yHKLMW.

3aKOHOMEPHOCTY cyLecTBOBaHMS 6uoctepbl. OCob6eHHOCTU Brocdepbl Kak rnobanbHOM
aKocuctembl.  [lnHamuyeckoe paBHOBecuMe B 6uoctepe. KpyrosopoTbl  BeLeCTB W
6roreoxummnyeckmne UMKnbl (yrnepoaa, asota). PUTMUUYHOCTb SBNEHUI B Grochepe.

3oHasbHOCTL 6uoctepsbl. MoHATYE 0 6ruome. OCHOBHbIE BUOMBI CYLUWN: TYHAPA, XBONHbIE
neca, CMeLlaHHbIe U LUMPOKONIMCTBEHHbIE fleca, CTenu, caBaHHbI, MYCTbIHX, TPOMWUYECKME Neca,
BbICOKOropbs. KnmMmar, pacTUTeNbHbIA U XXMBOTHbIA MUP GUOMOB CyLLIK.

CTpykTypa ¥ (YHKUMS D>KMBbIX CWUCTEM, OLEHKa WX PeCcypcHOro mnoTeHunana u
GrocthepHbIX PYHKLMIA.

JleMoHCTpanun

MopTpeTsl: B. . BepHaackuid, 9. 3tocc.

Tabnuupl n cxembl: «"eoctepbl 3emnmn», «KpyroBopoT asota B npupoae», «KpyroBopoT
yrnepoga B npupoge», «Kpyrosopot kucnopoga B npupoge», «KpyroBopoT BOAbl B NPUpPoae»,
«OCHOBHble  OMOMbI  cylwmn», «Knumatuyeckme nosica 3emnu», «TyHApa», «Taiira»,
«CMellaHHbIn  nec»,  «LLIMpOKONUCTBEHHbIA nec», «CTenb», «CaBaHHa», «[yCTbIHA»,
«TponNnYeckunin nec.

O6opyaoBaHue: repbapun pacTeHNIA pasHbIX G1IOMOB, KOMMEKLMN XKNBOTHbIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

JKONOrnMYeckMe Kpusamcbl U UX NpUunHbLL. Bo3geiicTBre 4YenoBeka Ha 6Guocdepy.
3arpssHeHve BO34yLIHOW cpedbl. OxpaHa Bo3gyxa. 3arpsasHeHue BOAHOW cpedpbl. OxpaHa
BOAHbIX pecypcoB. Pa3pyLueHune noysbl. OXpaHa NMoYBEHHbIX PECYPCOB. VI3MeHeHre Kimmara.

AHTPONOreHHOE  BO3AEACTBME HA PACTUTENbHLIN U XMBOTHbIM  Mup. OxpaHa
PacTUTENbHOIO M XMBOTHOrO Mupa. OCHOBHbIE NMPUHLUMMBLI OXPaHbl MPUPOAbl. KpacHble KHUTW.
Oco60 oxpaHseMble NpupofHble Tepputopun (OOMMT). boTaHMYeckne cadbl U 300/10TMYECKME
napKu.

OCHOBHble NPUHUMMNbI YCTONYMBOrO pa3BMTUA YenoBevecTBa 1 Npupoapl. PaunoHanbHoe
NMPUPOAONO/b30BaHNE W COXpPaHeHWe 6GMONOrMyeckoro pasHoobpasus 3emnn.  Obuwime



3aKOHOMEPHOCTM N106a/bHbIX 3KONOrMYecKmnX Kpu3mcos. OCOBEHHOCTM COBPEMEHHOMO Kpu3mnca
W ero BepOATHbIE MOCNeLCTBUSA.

Pa3BnTME METOA0B MOHUTOPUHIa PasBUTUA  OMACHbLIX TEXHOreHHbIX MPOLECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaioweli U KOHKYPEHMOCHOCOOHOL
snepeemuxke. buonozsuyeckoe paznoobpaszue u duopecypcol. Hayuonanvrvie ungopmayuonivie
cucmembl, obecneyugarowue O0OCMYn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX 6UO08 U
okocucmem. Ocrogbl 3K0pea6uﬂumauuu 2KOCUCmeM U CnocoDo6 60pb5bl C 6u0n06p69fcdeHuﬂmu.
PeKOHcmpyKuuﬂ MOPCKUX U HA3EMHBIX OKOCUCMEM.

JleMoOHCTpan U

Tabnmubl M cxeMmbl: «3arpsasHeHnMe aTMociepbl», «3arpa3HeHWe  rugpochepbI»,
«3arps3HeHne nousbl», «apHUKOBbIA  3pekT», «OC0B0 OXpaHsieMble  MNPUPOLHbIE
TeppuTopum», «Mogenu ynpasnseMoro Mmvpa.

ObopynoBaHue: oTorpatimnm  OXpaHAeMbIX PacTEHU W XMBOTHbIX KpacHOW  KHUIK
Poccuiickoin deaepaumm, KpacHoM KHUIM pernoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®roC COO ycraHaBnMBaeT TpeboBaHMA K pe3ynbTataM OCBOEHWA 06y4varowumumcs
nporpaMm cpefHero o6Lero 06pasoBaHus: IMYHOCTHbIE, MeTarnpeaMeTHbIE U NPeAMETHbIE.

B CTpyKType IMYHOCTHBIX pesy/ibTaToB OCBOEHMS MPOrpaMMbl MO GMONOrUW BbldeNeHbI
criefyloluime  COCTaBNAlOLWME:  OCO3HaHMEe  OOy4atoLMMUCA  POCCUIACKOM  FpaXKAaHCKOM
WOEHTUYHOCTU — TOTOBHOCTM K Camopas3BUTWUIO, CaMOCTOSATENbHOCTM U CaMOOMpPeneNieHuto,
Hanuuue momueayuu K OOYYEHUO OWONOrnN, yernenanpaenennoe pazeéumue BHYTPEHHUX
y6eXieHWIn IMYHOCTM Ha OCHOBE K/THOYEBbLIX LIEHHOCTEN Y UCTOPUYECKUX TpaguLMiA pa3BUTUS
OMONOrNYECKOro 3HaHUs, comosHocmsb U cnocobHocms 00YHAIOLWUXCA PYKOBOLCTBOBATLCH B
CBOe/i  [eATeNIbHOCTM  LIEHHOCTHO-CMbIC/IOBbIMM ~ YCTAHOBKaMu,  MPUCYLLMMKU  CUCTEME
ovonornyeckoro  006pasoBaHWsA, Hanuuue npagocosHanus — 3KONOTMYECKON  Ky/bTypbl,
cnocobHocmu cmasums uenn n CTpOI/ITb YXN3HEHHDbIE M/1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA MPOrpaMMbl Mo 6MONOTUN LOCTUTAOTCH B €4UHCTBE
y4yebHOW U BOCNUTATENbHOW AeATeNbHOCTU B COOTBETCTBUWN C TPaAULMOHHLIMUA POCCUACKAMMU
COLMOKYNbTYPHLIMW, UCTOPUYECKUMU U AYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMM, MPUHATHIMA B
obLuecTBe npaBuiamMyM M HOpMamy MOBEAEHUS M CMOCOOCTBYKOT MpoLeccaM CaMoro3HaHus,
CaMOBOCMUTAHMSA N CamMOpa3BUTUSA, Pa3BUTUS BHYTPEHHEN MO3ULMM JIMYHOCTM, NaTproTM3mMa u
YBKEHMS K 3aKOHY W MpaBOMoOpsAKY, YeNOBeKy Tpyda W CTaplueMy MOKONEHMIO, B3aVIMHOIO
yBaXeHusi, 6epeXXHOro  OTHOLWIEHMS K  KYNbTYpHOMY  HacneauMio U Tpaguumsm
MHOTOHaLMOHa/IbHOr0 Hapoga Poccuiickor defepauun, NpUpPoLe U OKPY>XKatoLLEen cpeje.

JInYHOCTHbIE pesy/ibTaTbl 0CBOEHMS y4ebHOro npeamerta «buonorusa» LO/MKHbI 0TpaxaTtb
rOTOBHOCTb M CMOCOOHOCTb 06YYaloLMXCH PYKOBOACTBOBATLCA CHOPMUPOBAHHOW BHYTPEHHEMN
no3uuuen fIMYHOCTM, CUCTEMOM LEHHOCTHbIX OPWEHTAUW, MNO3UTUBHLIX BHYTPEHHUX
ybeXxXeHNin, COOTBETCTBYIOLUMX  TPaAULMOHHLIM  LIEHHOCTAM  POCCUIACKOTO  O6LLECTBa,
pacLUMpeHne XXU3HEHHOTO OnMbiTa W OnbiTa AeATeNIbHOCTU B MPOLECCE pean3aunm OCHOBHbIX
Hanpas/IeHNA BOCNUTaTENIbHON AeATeIbHOCTH, B TOM YUC/IE B YacTU:

1) rpa:kIaHCKOro BOCIMTAHMS:

CPOPMMPOBAHHOCTb  FPaXKAAHCKON  no3vumMy  00yyartoLerocsi Kak —akTMBHOrO U
OTBETCTBEHHOIO Y/IeHa POCCUIACKOr0 06LLECTBa;

0CO3HaHMe CBOMX KOHCTUTYLMOHHbIX MpaB W 0643aHHOCTEN, YBaXKEHMe 3aKOHa W
NpaBoMnopsAaKa;

FOTOBHOCTb K COBMECTHOI TBOPYECKOMN [eATe/IbHOCTW NPU CO3L4aHUM YYeOHbIX NMPOEKTOB,
peLLeHnm yuebHbIX 1 NO3HaBaTe/bHbIX 33a4, BbINOHEHUM BUOIOMMYECKMX IKCTIEPUMEHTOB;

CMOCOGHOCTL  OMNpeaensTb  COOCTBEHHYHD MO3ULUMKO MO  OTHOLUEHUIO K  ABMIEHUSM
COBPEMEHHOW XXM3HWN N 0OBACHATL €€;

YMEHMe  y4uuTblBaTb B  CBOWUX  [ENCTBMSAX  HEOOXOAMMOCTb  KOHCTPYKTMBHOIO
B3aVMMOLENCTBUA NIIOLAEN C pasHbIMU YORXAEHNAMU, KYNbTYPHbIMU LLEHHOCTAMMW U COLUa/IbHbIM
MOJIOXKEHVEM;

TOTOBHOCTb K COTPYAHWYECTBY B TMPOLIECCe COBMECTHOTO BbIMO/IHEHUS Y4YeOHbIX,
no3HaBaTeflbHbIX W WUCCNeA0BaTeNIbCKUX 3afa4y, YBOXKWUTENbHOr0 OTHOLIEHUA K MHEHUIO
OrMMOHEHTOB NPW 06CYXXAEHUN CMOPHbLIX BOMPOCOB BMONOrMYECKOr0 COAEPXKAHNS;

FOTOBHOCTb K N'YMaHWUTapHOM 1 BOIOHTEPCKON JeATeNlbHOCTY;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

ChopMMPOBAHHOCTb POCCUCKONW IPaXKAaHCKON AEHTUYHOCTW, NaTPUOTU3Ma, YBRXKEHUSA K
CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTW nepes POLMHOW, rOpAOCTU 3a CBOW Kpaid, CBOHO
PofunHy, CBOW A3bIK 1 KYNbTYpPY, NPOLL/IOE N HACTOALLEe MHOTOHALMOHaNBLHOIO Hapoga Poccuu;



LLEHHOCTHOE OTHOLUEHWEe K TMNPUPOLHOMY HAac/MeAvlo W NaMATHUKaM  NpUpoabl,
[OCTUXeHMAM Poccum B HayKe, UCKYCCTBE, CNOpPTe, TEXHONOIUAX, TPYLE;

CMOCOGHOCTb OLEHMBATb BKaf4 POCCUMACKMX Y4YEHbIX B CTaHOBMEHWE W pa3BUTME
6ronorum, NOHMMaHMs 3Ha4eHns 61ON0rMn B NO3HAHNM 3aKOHOB MPUPO/ABI, B XKN3HW YeN0oBeKa U
COBPEMEHHOr0 00LLeCTBa;

naenHas yoeXxaéHHOCTb, FOTOBHOCTb K C/TY)XXEHMIO 1 3awmTe OTevecTBa, OTBETCTBEHHOCTb
3a ero cyanoy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

0CO3HaHMe AyXOBHbIX LLEHHOCTEN POCCUIACKOTO Hapoaa;

ChopMMPOBAHHOCTb HPABCTBEHHOI O CO3HAaHWSA, 3TUYECKOTO NMOBEAEHNS;

CMOCOGHOCTL OLEHMBATL CUTYaLMO U MPUHUMATb OCO3HaHHbIE PELLEHNS, OPUEHTUPYSCh
Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHMe NMYHOr0 BKNaja B MOCTPOEHME YCTOMYMBOIO ByAyLLero;

OTBETCTBEHHOE OTHOLUEHWE K CBOMM pPOAMTENAM, CO3[4aHUMI0 CeMbW Ha OCHOBE
0CO3HAHHOI0 MPUHATUA LLEHHOCTEN CEMENHOW XM3HWU B COOTBETCTBMM C TPagULUMsSMN HapOLOB
Poccuu,

4) ICTETUYECCKOI'O BOCIIMTAHUA

3CTETUYECKOe OTHOLLEHME K MUPY, BK/KOYasd 3CTETUKY ObiTa, HAy4YHOrO U TEXHUYECKOrO
TBOPYECTBA, CNOPTa, TPYAa, 0OLLECTBEHHbIX OTHOLUEHWA;

MOHVMaHVe 3MOLMOHA/IbHOI0 BO3/ENCTBUSA XXMBOW NPUPOAbI U €€ LLleHHOCTH;

FOTOBHOCTb K CaMOBbIP@KEHMIO B pa3HbIX BMAAX WCKYCCTBa, CTPEM/eHME MNPOSBAsATb
KayecTBa TBOPYECKOW IMYHOCTY;

S5) ¢usuyeckoro BocnMTAHHsA, (opMHpPOBaHMA  KYJLTYPbl 3A0pPOBbSA M
IMOIIUOHAJIBHOTI'0O 6JIaFOIIOJIy‘lI/IH:

MOHUMaHWe N peann3aunsa 340pOBOro 1 6e3onacHOro obpasa »m3Hu (340poBoe MUTaHUe,
CO6MI0AEHNE TUTMEHMYECKMX MPaBUa 1 HOPM, COanaHCMPOBaHHbIN PEXMUM 3aHATUIA U OTAbIXA,
perynapHas gmu3myeckasd axkTUBHOCTb), OEpPeXXHOro, OTBETCTBEHHONO W KOMMETEHTHOro
OTHOLUEHUSA K COBCTBEHHOMY (PU3MYECKOMY U NMCUXUYECKOMY 3[0POBbLHO;

MOHMMaHWe LEHHOCTM MpaBua  WHAMBUAYAIbHOrO W KOMMEKTUBHOIO 6e30nacHoro
MOBeLEeHNS B CUTYaUUsAX, YIPOXKatoLWMX 340POBbIO N XXN3HU NIKOAEN;

0CO3HaHMe NOCMeACTBUIA M HENPUATUA BPeaHbIX MNpuBbIYEK (YNOTPeBieHns ankorons,
HapKOTUKOB, KypeHus);

6) TPY/10BOT0 BOCIIUTAHUSA:

rOTOBHOCTb K TPYAY, 0CO3HaHWe LLleHHOCTN MacTepcTBa, TPYAo06ue;

FOTOBHOCTb K aKTMBHOM AeATeNIbHOCTN TEXHOMOMMYECKOW 1 COLMaNbHON HanpaBieHHOCTH,
CMOCOGHOCTb  MHULUMMPOBATb,  MNaHNMPOBAaTb M CAMOCTOATE/IbHO  BbIMOMHATL  TaKyto
AeATeNbHOCTb;

WHTEpPEeC K pas/iMyHbIM cepaM NpodeccUoHaNbHON AeATeNlbHOCTU, YMEHWe COBepLUuaThb
0CO3HaHHbI BbIOOP ByAyLLE Npodieccun U peann3oBbiBaTb COOCTBEHHbIE XKN3HEHHbIE MaHbl;

FOTOBHOCTb M CMNOCOBGHOCTb K 06pa3oBaHMIO 1 caM00bpa3oBaHUIO Ha MPOTSHXKEHUU BCei
XU3HW;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

9KOMIOrMYeCKM LieniecoobpasHoe OTHOLLEHME K MPUPOLE KaK UCTOYHMKY XM3HU Ha 3emie,
OCHOBE eé CyLLeCTBOBaHWS;

MOBbILLIEHNE YPOBHS 3KOMIOMMYECKON KyNbTypbl: MPUOBPETEHME OMbiTa MNIaHMPOBaHUSA
MOCTYIMKOB M OLEHKN NX BO3MOXHbIX NMOCNEACTBUIA A1 OKPY>KAKOLLEN cpeapbl;

0CO3HaHMWe rNoba/IbHOro Xapakrepa 3K0M0rMyeckmx NpobiemM n nNyTein UX peLleHns:;

CMOCOGHOCTL MCNO/Mb30BaTh NPUOGpPEeTaeMble MPU U3YyYeHUN BUONOTUN 3HAHWUSA U YMEHUA
Npy peLleHnn NpobsieM, CBA3aHHbLIX C PauMOHaNbHbIM NPUPOAOMNOb30BaHNEM (COBNIOAEHNE
npaBun MNOBEAEHUA B MPUPOAE, HarpaB/eHHbIX Ha COXPaHeHWe pPaBHOBECUSI B 3KOCUCTEMAX,
0XpaHy BMAOB, 3KOCUCTEM, Brochepsbl);



aKTVMBHOE HenpusaThe [eNCTBUMA, MPUHOCALLMX BPed OKPYXaloLlei MpupoHOA cpele,
YMeHMe MpPOrHo3MpoBaTb HebaronpuUATHbIE 3KONOTMYECKME MOCNEACTBUSA NPesnpUHUMaEMbIX
[eCTBUIA 1 NpeaoTBpaLLaTh ux;

HaNnye pasBUTOr0 3KOMOMMYECKOrO MbILLIEHUS, 3KOMOMMYECKOW KyNbTypbl, OMbITa
[eATeNbHOCTU  3KOMIOTMYECKO  HarpaBfieHHOCTW, YMEHWA PYKOBOACTBOBAaTbCA UMW B
Mo3HaBaTe/IbHOW, KOMMYHWKATUBHOM W COLMaIbHOM NpPaKTUKe, FOTOBHOCTM K Y4yacTUIO B
MPaKTUYeCKOW [eATeNIbHOCTN 3KO/I0rMYECKON HanpaB/ieHHOCTY;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

COPMMPOBAHHOCTL  MMUPOBO33PEHNS, COOTBETCTBYIOLLErO COBPEMEHHOMY  YPOBHIO
pasBMUTMS HaykKM W OOLUECTBEHHOW NPaKTUKW, OCHOBAHHOrO Ha [Juanore  KynbTyp,
CMOCOOCTBYHOLLLEr0 0CO3HAHMIO CBOEr0 MECTA B MOSIMKY/IbTYPHOM MUPE;

COBEPLLEHCTBOBaHVE A3bIKOBOW W YMTATENbCKOW KyNbTYpPbl KaK CPefCTBa B3aUMOAENCTBUS
MEXAY NOLbMU 1 NO3HaHUA MUPa;

MOHMMaHWe cneumdukyM B1onorMM Kak Hayku, OCO3HaHUA eé ponn B (POPMUPOBAHMU
paLMOHaNbHOMO HayYHOro MbILLMIEHUA, CO34aHMK LIeNIOCTHOMO NMpeAcTaBneHns 06 OKpyXaroLLem
MUpE KaKk O e[MHCTBEe TNpUPOAbl, YenoBeka W 06WecTBa, B MO3HAHUN NPUPOAHBIX
3aKOHOMEPHOCTEN 1 peLLeH Npo6siemM COXpaHeHUs NPUPOAHOTO PaBHOBECUS;

y6eXXAEHHOCTb B 3HAYMMOCTM GUONOrUM ANl COBPEMEHHOW LMBUAM3ALMN: 06ecrneyeHns
HOBOIO YPOBHS Pa3BUTUA MeLWLMHbI, CO3JaHne MepCreKTUBHbIX GUOTEXHOOIMIA, CMOCO6HBIX
peLllaTb pecypcHble NPo6neMbl pasBUTUA YeNI0BEYECTBA, NOMCKA MYTeN BbIXO4A M3 rn0ob6anbHbIX
3KO/I0rMYecknx Npobsiem 1 obecneyeHns nepexoda K yCToMumBoMy pasBUTUIO, paLMoHaIbHOMY
1CNOJb30BaHMIO MPUPOLHbLIX PECYPCOB M (DOPMUPOBAHUNIO HOBbIX CTAHAAPTOB XW3HU;

3aMHTEePeCcOBaHHOCTb B MOJyYeHUN BUONOTMYECKUX 3HAHWUI B LLENISX NOBbLILLEHWS 06LLEN
Ky/bTypbl, €CTeCTBEHHO-Hay4YHOW [pPaMOTHOCTM, KaK COCTaBHOM 4acTW (YHKLMOHaIbHOM
rpPamoTHOCTY 06yYatoLLMXCH, (hOPMUPYEMOIA NPU U3ydYeHnn Gruonoruu;

MOHWMaHMe CYLLHOCTU METOAOB MO3HAHWA, WUCMOMb3YeMbIX B ECTECTBEHHbIX HayKax,
CMOCOBHOCTM MCMNOMb30BaTh MO/yYaeMble 3HaHUA [/ aHanm3a W 0ObACHEHUA SABIEHUN
OKPY>KatoLLero mupa 1M MNpPOUCXOAAWMX B HEM W3MEHEeHWn, yMeHue fenaTb 060CHOBaHHbIe
3aK/II0YEHNA HA OCHOBE Hay4HbIX (JaKTOB U WMEIOLMXCA [AaHHbIX C Le/bl MOoNy4YeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOBHOCTb CaMOCTOATENIbHO UCMO/b30BaTb OUMONMOrMYeCKNe 3HaHUA NS peLUeHuns
npobnem B peanbHbIX XU3HEHHbIX CUTYaAUMSAX;

OCO3HaHWe LeHHOCTU Hay4YHOW [eATefIbHOCTW, rOTOBHOCTb OCYLLUECTBAATb MPOEKTHYIO U
1cCnesoBaTe/lbCKyH LeATe/lbHOCTb MHAMBUAYaNLHO U B TPYMNE;

FOTOBHOCTb M CMOCOBHOCTb K HEMNpepbIBHOMY 06pa30oBaHUIO ¥ Camoo6pa3oBaHuto, K
aKTVBHOMY MOMYYEHWUIO HOBbIX 3HAHWN MO 6MOMOrMM B COOTBETCTBUWM C XKMU3HEHHbIMU
noTpebHOCTAMM.

METANPEIMETHBIE PE3YJIBTATHI

MeTanpegmeTHbIEe pe3ynbTaTbl OCBOEHUA Y4ebHOro npegmerta «buonorns» BK/IHOYAOT:
3HauMMble AnA  (DOPMMPOBAHUA  MUPOBO33PEHMS  OOYYAOLLMXCA  MeXAUCUMUMIVHAPHbIE
(MeXnpeamMeTHbIE) 06LLeHayYHble MOHATUS, OTPaXKAKOLLME LIeNIOCTHOCTb HAYUYHOMW KapTWHbI MUpa
1 cneuu@urKy MeToLoB NO3HAHMSA, UCMO/b3YEMbIX B €CTECTBEHHbIX HayKax (BeLLecTBO, 3Heprus,
AB/IEHVE, MPOLECC, CUCTEMa, Hay4Hbl (haKT, MPUHLMN, TUnoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusa, WccnefoBaHve, HabnloLeHVe, N3MepeHVe, 3KCNepuMEHT U [pyrue); yHUBepca/bHble
yyebHble feicTBUsA (MO3HaBaTe/lbHble, KOMMYHUKATUBHbIE, PEryNAaTUBHBIE), 06ecneynBaoLme
(hopMupoBaHVe PYHKLMOHaIbHOW rPaMoOTHOCTA U COLMaNbHOW KOMMETEHLUM 06yYatoLmxcs;
CrMocobHOCTb obyuaroLmxcs 1CNosb30BaTh OCBOEHHbIe MEXAUCLUNINHAPHbIE,
MWUPOBO33PEHYECKME 3HAHUA W YHMBEpPCa/ibHble Yy4yebHble [EeCTBUA B MO3HABATE/IbHON 1
COLMaNbHOM NpakTuKe.



B pesynbTate u3yyeHus OMONOrMM Ha YPOBHE CPeAHero o6uero o6pasoBaHUs Yy
obyvatoulerocs 6yayT chopmmpoBaHbl NO3HaBaTe/IbHbIE YHMBEPCA/bHbIE YYeOHble [AenCTBUS,
KOMMYHWKaTMBHbIE YHMBEPCa/bHblE Yy4ebHble AEWCTBUSA, PErynsaTUBHbIE YHMBEPCA/IbHbIE
yueOHble JeiCTBUSA, COBMECTHAA AeATENbHOCTb.

MeTanpeaMeTHble pe3y/ibTaTbl OCBOEHWA MpPOrpaMMbl CpefHero obuiero obpasoBaHus
AOMKHbI OTpaXKaTb:

OBJ’[a)IeHHe YHuUBEpPCAJIbHBIMUA y‘leﬁHbIMl/I MO3HABATCJIbHBIMHU HeﬁCTBHHMH:

1) 6a3oBbIe JJOrHYECKHUE AeHCTBHS:

CaMOoCTOATENIbHO  (POPMY/NINPOBaTL U aKTya/M3upoBaTb MNpob6neMy, paccMmaTpumBath eé
BCECTOPOHHE;

MCNONb30BaTb MPWU OCBOEHWM 3HAHWI MNPWEMbI JIOTMYECKOrO MbILLIEHNS (aHanun3a,
CUHTE3a, CpaBHEHUS, KnaccudmKkauum, 0006LLEHNS), PacKpblBaTb CMbIC/T OGMONOrMYECKUX
MOHATUI (BbIAENATb UX XapaKTepHble NPU3HaKK, YCTaHaBIMBATb CBS3M C APYrMMU MOHATUAMM);

onpeaensTb LUeNN [esaTenbHOCTW, 3adaBasi MapaMeTpbl M KPUTEPUM KX [JOCTUKEHWS,
COOTHOCUTb pe3ynbTaTbl AeATENbHOCTM C NOCTaBNEHHbLIMU LLENAMU;

1CMo/Mb30BaTh OMONOrMYECKNe MNOHATUS AN 0ObACHEHMS (PAKTOB W SABNEHUIA >XMUBOW
npupoabl;

CTPOMTb NIOFMYecKMe paccyXaeHmsi (MHAYKTUBHbIE, [eAyKTVMBHbIE, MO aHanorumu),
BbISIBNIATb 3aKOHOMEPHOCTM M MPOTUBOPEUMS B pacCMaTpUBaAEMbIX SBEHUAX, (HOPMYIMPOBATb
BbIBOAb! 1 3aKNHOYEHNS;

MPUMEHATb CXEMHO-MOAE/NbHbIE CPefCcTBa ANA NPeACTaBeHNs CYLLECTBEHHbIX CBA3EN U
OTHOLLUEHWIA B M3y4YaeMbIX OMONMOrMYECKMX 0OBbEKTaX, a TakKe MPOTUBOPEUMIA pasHOro pofa,
BbISIBMIEHHBIX B Pa3/IMYHbIX MHPOPMALMOHHbIX UCTOYHUKAX;

paspabatbiBaTb NMaH peLleHnst NPobaeMbl C YY4ETOM aHaIM3a MMEIOLLMXCA MaTepuasbHbIX
N HemaTepuanbHbIX PECypCOB;

BHOCWUTb KOPPEKTUBbI B [€ATENbHOCTb, OLIEHMBATb COOTBETCTBME PE3YNbTATOB LENsM,
OLleHMBaTb PUCKM NOCNEACTBUM AeSATENbHOCTH;

KOOpPAMHUPOBaTb M BbIMNOMHATL PaboTy B YCMOBUSX PeanbHOro, BUPTYanbHOrO W
KOMOVHMPOBaHHOI 0 B3aMOAECTBUS;

pa3BMBaTb KPeaTMBHOE MbILLISIEHNE NPW PELLEHMMN XKU3HEHHbIX NPO6IEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BNafleTb HaBblKaMW y4eBHO-MCCNeA0BaTeNbCKON U NPOEKTHONM AeATeNbHOCTW, HaBbliKamu
paspeLLeHns nNpo6sem, Cnoco6HOCTbIO M FTOTOBHOCTLID K CAMOCTOSITENIbHOMY MOWCKY METOA0B
peLLeHns NPaKTUYeCKMX 3aaad, NPUMEHEHNIO Pa3NNYHbIX METOA0B NMO3HAHWS;

MCNONb30BaThb Pas3/iyHble BUAbl AESTENbHOCTM MO MOMYYEHWKO HOBOFO 3HaHWA, ero
NHTepnpeTauun, NpeobpasoBaHN0 U MPUMEHEHMIO B YYEOHbIX CUTyaUMsX, B TOM 4uUCne npu
CO3JaHNMN Y4EOHbIX M COLMabHbIX NPOEKTOB;

(hopmMMpoBaTb Hay4HbIA TUM MbILLNEHWS, BNAAeTb HAYYHON TEPMUHOMOTUNEN, KNHOYEBbIMMA
MOHATUAMU U METOJaMW;

CTaBUTb U (hOPMYNMpoBaTb COOCTBEHHbIE 3a4ayn B 0Opa30BaTeNlbHOW [AEATENbHOCTU U
YKM3HEHHbIX CUTYaLMAX;

BbISIBNATb MPUUYMHHO-CNEACTBEHHbIE CBSI3M U aKTyanM3upoBaTb 3adady, BblABMraThb
rmnoTesy eé pelleHns, HaxoAuTb aprymeHTbl [ANA A0OKa3aTeNlbCTBa CBOMX YTBEPXKAEHWMN,
3afaBaTb NapameTpbl U KPUTEPUN PELLIEHUS;

aHanM3npoBaTb MOJIyYEHHbIE B XOAe PeLIeHNs 3afadv  pesynbTaTbl, KPUTWUYECKU
OLeHMBaTh MX A0CTOBEPHOCTb, MPOrHO3MPOBaTh M3MEHEHWNE B HOBbIX YCNOBUSIX;

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, OLeHMBaTb NPUOBPETEHHbIN OMNbIT;

OCYLLECTBNATb LieNIeHanpaBneHHbIA MOUCK MepeHoca CPeAacTB M Cnoco6oB AeNCTBUSI B
NpoMeccUoHaIbHYIO Cpeay;

YMeTb  MEPEHOCUTb 3HaHWA B  MNO3HaBaTe/IbHYH U MPaKTUYecKyro 06nactu
XWN3HEAeATeNbHOCTH;



YMETb MHTErpupoBaTh 3HAHUA U3 Pa3HbIX NPeLMeTHbIX 06nacTei;

BblABMraTb HOBble WAew, Mpegsiaratb OPUTMHa/IbHbIE MOAXOAbI U PELUeHWs, CTaBUTb
npobnembl 1 3aa4n, JOMyCKatoLLVe allbTePHATUBHbIE PELLEHNS.

3) pabora ¢ ungopmanmeii:

OpPVEHTMPOBATLCA B Pa3/INYHbIX UCTOYHMKAX WH(opMauuy (Tekcte yyebHOro nocobus,
Hay4YHO-NONYNAPHON NUTepaType, BUONOTMYECKMX CMOBapPsSX U CNPaBOYHMKAX, KOMMbIOTEPHbIX
6a3ax faHHbIX, B WHTepHeTe), aHaNM3MpoBaTb WH(OPMALMIO Pa3/IMYHbIX BUAOB M (HOpM
NpeLCTaB/eHns, KPUTUYECKN OLIEHNBATL €& JOCTOBEPHOCTL U HEMPOTUBOPEYMBOCT;

(hopMynMpoBaTh 3anpocbl Y MPUMEHSATbL Pas3IMyHble MeTOAbl MpW MOUCKe M OT6ope
61oNorMyecko NHhopMaLmMmn, Heo6XxXoaMMON 415 BbIMONHEHNS YYeOHbIX 3ajay;

npuobpeTaTb OMbIT WCMO/b30BaHUA WMH(OPMAaLMOHHO-KOMMYHUKATUBHbLIX TEXHOOMNI,
COBEPLUEHCTBOBATb KYNbTYPY aKTMBHOIO MUCMOJIb30BaHUSA Pas/IMyHbIX MOMCKOBbIX CUCTEM,;

CaMOCTOATENIbHO  BbIGMPaTL ONTUMabHYK  (DOPMY MNPeLCTaBeHns  B1ONOrnyecKon
NH(opMaLUK (CXeMbl, rpaduKn, anarpammbl, TabMLbI, PUCYHKN U APYroe);

MCNONb30BaTb Hay4HbIA A3blK B KayeCcTBe CpefcTBa Mpu paboTe C OGMONOrMYecKow
VHopMaLMed: NPUMEHATb XUMUYECKMe, (PU3NYECKMe U MaTeMATMYeCKne 3Haku U CUMBOJIbI,
(hopmynbl, abbpeBmaTypy, HOMEHKNATypy, WCMoMb30BaTb U MpeobpasoBbiBaTb 3HAKOBO-
CUMBOJIMYECKMNE CPEeACTBA HArNA4HOCTY;

BNafleTb HaBblKaMW pacno3HaBaHUA W 3aWuTbl  MH(OpMaLuUK, WHEHOPMALMOHHOWA
6e30MacHOCTM JIMYHOCTW.

OBJ'[a)IeHI/Ie YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU I[eﬁCTBI/IﬂMI/I:

1) o6menne:

OCYLLECTB/ATb KOMMYHMKALMIN BO BCEX Chepax XM3HWU, aKTUBHO y4acTBOBaTb B Auasiore
AN OUCKYCCUW MO CYLLECTBY 06CY)KAaemMoin Tembl (YMeHWe 3afaBaTb BOMPOCHI, BbICKA3bIBaTb
CYXXEHNA OTHOCWUTENIbHO BbINOJIHEHWS MpejiaraeMoi 3afayv, Y4uuTblBaTb WHTEPECHl U
COrNacoBaHHOCTb MO3NLMIA APYr1X YYaCTHUKOB Auanora Unun QUCKyccun);

pacrno3HaBaTb HeBepba/ibHble CpeACcTBa OOLLEHWS, MOHMMATb 3HaYeHUe COLMaIbHbIX
3HAKOB, NPEANOCbINOK BO3HUKHOBEHWS KOH(IMKTHBIX CUTYaUWiA, YMeTb CMArYaTb KOH(IMKTbI U
BECTW Meperosopbl;

B/lafleTb PasMyHbIMK cnocobamu OOLLEHUS U B3aUMOLENCTBUSA, MOHWMATb HaMepeHus
APYrux nojen, NposiBNATL YBaXKUTENbHOE OTHOLLEHUE K COGeCeHUKY N B KOPPEKTHON (opme
(hopMynIMpoBaThL CBOW BO3PAXKEHUS;

pa3BEPHYTO W JIOTMYHO M3/1araTb CBOK) TOYKY 3PEHMS C WCMO/b30BaHWEM $3bIKOBbIX
CpPeacTB.

2) COBMECTHAaA N€ATCJIBbHOCTD:

MOHMMATb U MCMO/b30BaTb MPEMMYLLECTBA KOMaHAHON Y MHAMBUAYaIbHON paboTbl npu
peLleHny 6ronornyeckort NpobaemMbl, 060CHOBbLIBaTb HEOOXOANUMOCTb NPUMEHEHUS TPYMNOBbIX
(hopM B3aUMOAENCTBMS NPU PELLIEHNN Y4EOHOW 3a4aun;

BblOMpaTh TeMaTUKy U MeTOLbl COBMECTHbIX [EWCTBUI C YYETOM OOLUMX WMHTEPECOB U
BO3MOXXHOCTEIN KaXKAO0ro YneHa KoNIeKTunBa;

NPUHUMATL LeIM  COBMECTHOM [AeATeNlbHOCTW, OpraHu3oBbIBaTb W KOOPAMHMPOBATb
[eCTBNA MO eé [OCTMXKEHWMIO: COCTaBNATb MJiaH [eMCTBUIA, pacnpefensTb Pon C YYETOM
MHEHWIA YYaCTHMKOB, 06CYXXAaTb pe3ynbTaTbl COBMECTHON PabOThl;

OLleHMBaTb Ka4yeCTBO CBOEr0 BK/Iaa M KaKA0ro y4acTHMKa KOMaHbl B 06LMIA pesynbTar
Mo paspaboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MPOEKTbI, OLEHMBATb MAEN C MO3ULWUM HOBU3HbI, OPUTMHAIBHOCTH,
MPaKTUYEeCKOW 3HaYMMOCTW;

OCYLLECTBNATL MO3UTUBHOE CTpaTermyeckoe MOBeAeHNe B Pas/INYHbIX CUTYyauusXx,
MPOABAATbL TBOPHECTBO U BOOBPaXKEHWE, ObITb MHULMATUBHBIM.

OgiaieHHe YHHBEPCAJbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:

1) camoopranu3amnusi:



MCNONb30BaTb OMONOrMYECKMe 3HaHWA L9 BbISBNEHUA MNPO6/EM U UX pelleHust B
YKM3HEHHbIX U YYeOHbIX CUTYaLUSIX;

BblOMpaTh Ha OCHOBE BMOMOrMYECKNX 3HAHWUIA LieNIeBble Y CMbIC/IOBbIE YCTAHOBKM B CBOMX
[ENCTBMAX M NOCTYMKax Mo OTHOLUEHWMIO K XXMBOI MpUpoLe, CBOEMY 340POBbIO M 3[40POBLIO
OKPY>KatoLLUX;

CaMOCTOATE/IbHO OCYLLECTBNATb MO3HABATE/IbHYI0 AeATENIbHOCTb, BbISBAATL NPO6G/EMbI,
CTaBUTb U (OPMyNMpPoBaTb COBCTBEHHbIE 3afayuM B 006pa30BaTE/IbHON [AeATeNIbHOCTU U
YXM3HEHHbIX CUTYaLMAX;

CaMOCTOATE/IbHO COCTaBNATh MNJaH peLleHns nNpobieMbl ¢ YYETOM MMEKOLLMXCA Pecypcos,
COGCTBEHHBIX BO3MOXHOCTE 1 NPeAnOUTEHWA;

[iaBaTb OLEHKY HOBbIM CUTYyaLMsM;

pacLUMpATb paMKK1 y4ebHOro NpeameTa Ha OCHOBE SIMYHbLIX NPeANoYTEHNI;

[ienaTtb 0CO3HaHHbIN BbIOOP, apryMeHTUPOBAaTh ero, 6parb OTBETCTBEHHOCTb 3a PELLEHNE;

OLeHMBaTb MPUOBPETEHHDIN ONbIT;

Crnoco6CcTBOBaTb (DOPMUPOBAHUNIO U MPOSBNEHUNIO LUMPOKON 3PYAMLMMN B pa3HbIX 06/1aCTAX
3HaHWiA, NOCTOAHHO NOBbILLATL CBO 06Pa30BaTe/bHbIN U KYNbTYPHbIA YPOBEHb.

2) CAMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYyaLMsM, BHOCUTb KOPPEKTUBbI B AeATE/IbHOCTb, OLEHMBATb
COOTBETCTBME Pe3y/bTaToB LeNsaM;

BNafeTb HaBblKaMW NO3HaBaTe/IbHOM pPethieKCM KaK 0CO3HaHWA COBepLUaEMbIX AeNCTBUIA
1 MbICNTESIbHBIX NPOLLECCOB, UX Pe3yNbTaToB Y OCHOBAHWI, UCMO/b30BaTb NPUEMBI pediekcn
AN151 OLEHKW CUTYaL MK, BbIOopa BEPHOMO peLLeHus;

YMETb OLIEHUBATb PUCKUN U CBOEBPEMEHHO NMPUHMMATb PELLIEHNS MO NUX CHUKEHWIO;

MPYHUMATb MOTMBbI 1 apryMeHTbI APYrX MpW aHann3e pesy/ibTaToB AesTeIbHOCTY;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMAaTL cebs, MOHMMasi CBOM HEOCTAaTKN U JOCTOMHCTBA;

NPUHMMATb MOTMBBI M apryMeHTbI APYrX NPy aHa/In3e pe3ynbTaToB AedTeNlbHOCTY;

npu3HaBaTb CBOE MPaBO U NPaBo APYrnX Ha OLUNOKN;

pa3BmBaTh CNOCOOHOCTb MOHMMATL MUP C MO3ULUM LPYroro YenoBeka.

NPEAMETHBIE PE3YJIBTATHI

MpeLMeTHble pe3y/bTaTbl OCBOEHUS COLepXaHus y4yebHoOro npegmeta «buonorus» Ha
yrny6néHHOM YpOBHe OPUEHTMPOBAHbI Ha 06ecreyeHne NPOpunIbLHOro 06y4eHNs 00y4aroLLMXCs
ouonorun. OHKU BKIKOYAKOT: creunguyeckne Ans 6GUONMOTMM HayyHble 3HaHWUSA, YMEHWUA 1
cnocobbl AeCTBMIA MO OCBOEHWMIO, WHTEepnpeTaumy u npeobpa3oBaHUIO 3HaHWA, BUAbI
[eATeNbHOCT MO MOMYYEHUKO HOBbIX 3HAHWA M MX MPUMEHEHUIO B Pas/IMyHbIX YYebHbIX, a
TaKXXe B PeasibHbIX XXMU3HEHHbIX cUTyauusx. MNpeaMeTHble pesynbTaTbl NPeAcTaB/ieHbl Mo rogam
N3y4YeHus.

MpeameTHble pe3ynbTaTbl OCBOEHUA Yy4vebHOro npegmera «buonorus» B 10 knacce
[O/DKHbI OTpaXKaTh:

ChOpPMMPOBAHHOCTb 3HAHWIA O MECTe U Pon GUONOrMK B CUCTEME eCTECTBEHHBIX HayK, B
(hOPMUPOBAHMM ECTECTBEHHO-HAYYHOW KapTWHbl MUpa, B MO3HaHUM 3aKOHOB MPUPOLbl U
peLLeHnn Npob6iem paLMoHanbHOro NPUPOAONO0/b30BaHUSA, 0 BKIaLe POCCUMCKUX U 3apyOeXXHbIX
YUEHbIX B pa3BuUTUE GUONOTNN;

B/lafleHne CUCTeMOM OMONOrMYeCKMX 3HaHWI, KOTOpas BK/HOYAET: OCHOBOMOaratoLue
O1onornyeckme TePMUHbI UM MOHATUS (KWU3Hb, KNETKa, OpraHu3m, MeTabonumsm, romeocrtas,
camoperynaums, caMoBoCrnpou3BeseHve, HaceACTBEHHOCTb, M3MEHUYMBOCTb, POCT U PasBUTHE),
ouonornuveckme Teopun (KneTouHas Teopusi T. LlsaHHa, M. LUneiigeHa, P. Bupxosa,
XPOMOCOMHas Teopus HacneacTseHHocTn T. MopraHa), yyeHus (H. V. BaBunosa — 0 LeHTpax
MHOroo6pasvs 1 NPOUCXOXKAEHUS KyNbTYPHbIX PacTeHWUiA), 3aKoHbl (e4nHO06pasns NOTOMKOB
MepBOro NOKONEHUs, PacLUensieHns, YACTOTbI raMeT, He3aB1CUMOro HacnefoBaHusa . MeHgens,



rOMOJIOTMYECKUX PSA0B B HacNeACTBEHHOW u3MeHumBocTM H. . BaBwnosa), NpUHUMNGI
(KoMnyieMeHTapHOCTW);

B/lafleH1e OCHOBHbIMW METOAAaMM Hay4HOro Mo3HaHusi, UCNO/b3yeMbIX B OMONOrMYECKMX
NCCnefoBaHNAX XMBbIX 00BbEKTOB (OMMcaHue, n3MepeHne, HabnLeHre, 3KCNePUMEHT);

YMEHWEe BbIAENATb CYLLECTBEHHbIE MPU3HAKMN: BUPYCOB, KNETOK MPOKapMOT N 3yKapwor,
OAHOK/IETOYHBIX U MHOTFOK/METOYHbIX OPraHW3MOB, B TOM 4uc/ie 6aKkTepuid, rprbos, pacTeHWiA,
YXMBOTHbIX W Ye/I0BEKA, CTPOEHUS OPraHoB U CUCTEM OPraHOB PacTeHWM, XMBOTHbIX, Ye0BeKa,
MPOLLECCOB  XKM3HEAEATENbHOCTM, MNPOTEKAlOWMX B OpraHu3Max pacTeHWid, >KUBOTHbLIX U
yesioBeka, 61MOMOrMYECKNX NPOLIECCOB: 0OMeHa BELLIECTB (MeTaboM3M), NpeBpaLLeHns aHepruu,
OpOXXeHUs, aBTOTPOMPHOIO M reTepoTPOPHOro TUMOB NMUTaHWSA, (POTOCKMHTE3a U XEMOCUHTE3],
MWUTO3a, Meil03a, raMeToreHesa, amopuoreHesa, NOCTIMOPUOHANIBHOIO Pa3BUTUSA, PA3MHOXEHNS,
VHAMBULYANbHOTO Pa3BUTUA OpraHu3Ma (OHTOreHesa), B3aMMOLECTBUSA TFEHOB, reTeposuca,
MCKYCCTBEHHOr0 0T60pa;

YMeHWe YCTaHaB/MBaTb B3aUMOCBA3N MeXAy OpraHoumgaMu KNetkn U ux (yHKUMaMmA,
CTPOEHMEM K/ETOK pasHbIX TKaHen 1 UX PYHKUMSMI, MEXAY OpraHaMun 1 cMcTeMaMmn OpPraHoB y
PacTEHWI, >XMBOTHbIX M 4YenoBeka M WX (YHKUWUAMW, MeXJYy CUCTEMaMU OpraHoB U WX
(yHKUMAMK, MeXay aTanamu obMeHa BeELLeCTB, aTanamy K/IeTOYHOIO UMKA U XKMU3HEHHbIX
UMKNOB OpraHvM3MoB, 3Tanamy 3MOPUMOHASIbLHOrO pPasBUTUS, TEHOTUMOM U (DEHOTUMOM,
(PeHOTMNOM U (paKTopamu cpefbl 06UTaHUS;

YMEHWe BbISABMIATL OT/IMUMTENbHbIE MPU3HAKM XMBbBIX CUCTEM, B TOM YUCNE PaCTEHWMN,
YXVMBOTHbIX U Ye/0BeKa;

YMEHWe 1CNO/b30BaTb COOTBETCTBYHOLLME apryMeHTbI, 6UOMOrMYECKYO TEPMUHOMONMIO U
CUMBOJIMKY ANA AOKa3aTeNbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATUYECKMX TPyN;

YMeHWe pelatb 6KoNorMyeckne 3agadu, BbISIBNATb MPUYUHHO-CNEACTBEHHbIE CBA3U
MeXay uccnegyembiMy  GMONOMMYECKUMM  NpoLeccaMn U SBNEHUAMMW, [enaTb BblBOAbI W
MPOrHO3bl HA OCHOBAHWM MOJTyYeHHbIX Pe3y/bTaToB;

YMeHMe BbIMOSIHATL 1ab0paTopHble U NpakTUYeckue paboTbl, CO6/M04aTh Npasuia npu
paboTe ¢ y4ebHbIM 1 nabopaTopHLIM 060PYA0BAHNEM;

YMEHWe BblABUraTb [MUNOTE3bl, MNPOBEPATb WX 3KCNEPUMEHTaIbHbIMK  CPeACTBaMM,
(hopmynupys Lenb UccnefoBaHns, aHaIM3NMPOoBaTh MNOYUYeHHble Pe3y/bTaTbl U e1aTb BbIBOAbI;

YMEHWe y4acTBOBaTb B Y4eOHO-MCCNef0BaTeNbCKOM paboTe MO 6MON0rMKU, 3KOMOTNU W
MeauLMHe, NPOBOAMMOM Ha 6ase LUKO/IbHbIX Hay4HbIX OOLLECTB, M NY6/MUYHO MPeLCcTaBNATb
NOMyYeHHbIe pe3ynbTaTbl Ha YYEHNYECKNX KOH(EPEHLMSIX;

YMEHMe OLEeHMBATb 3TWMYECKME acrneKTbl COBPEMEHHbIX WCCMefoBaHMn B 06n1acTu
ovonormm ”n MeguuuHbl (KNOHMPOBaHWE, WCKYCCTBEHHOE OM0A40TBOPEHNE, Harpas/ieHHOe
M3MeHeHVe reHoMa 1 Co3[aHne TPaHCreHHbIX OPraH13MoB);

YMEHWE OCYLLECTBNATL OCO3HAHHbIW BbI6GOP OyaAYyLLEin NPOdeCcCOHaNbHON AeATeNbHOCTY B
obnactu 6ronornu, MeguUMHbI, BUOTEXHONOIMK, BETEPUHAPUM, CENIbCKOTO X039MCTBa, NULLEBOWA
MPOMbILLUNEHHOCTN, YrAyonaTb MO3HABAaTENbHbIA WHTEPEC, HarpaBNeHHbIA Ha OCO3HAHHbIN
BbIOOP COOTBETCTBYHOLLEA MNpoheccMm M NPOLO/MKEHNE OMON0rMyeckoro o06pasoBaHUs B
opraHm3aumnsax cpegHero Npog)ecCMoHaIbHOrO 1 BbICLLEro 06pa3oBaHus.

MpeameTHble pe3ynbTaTbl OCBOEHUA Y4vebHOro npeamera «buonorus» B 11 knacce
AOMKHbI OTpaXKaTb:

ChOpMMPOBAHHOCTb 3HAHWI O MECTE U POSN GUONOrMK B CUCTEME eCTECTBEHHBIX Hayk, B
(hopmMMpOBaHNM COBPEMEHHOI €CTECTBEHHO-HAy4YHOW KapTUHblI MMUpa, B MO3HAHUW 3aKOHOB
NPUPOALI N PeLeHMN 3KOMOrMYeckuX npobnem YenoBeyecTBa, a TakXKe B PeLLeHMU BOMPOCOB
paLmMoHanbHOro MPUPOAONONL30BaHNA, M B  (HOPMMPOBAHMM LIEHHOCTHOrO OTHOLUEHMSI K
npupoge, O6LLECTBY, 4YenoBeKy, O BK/Iafe POCCUMCKMX N 3apyOexHbIX YYEHbIX-6M0M0roB B
passuTue uonoruu;

YMEHME BNafleTb CUCTEMOIN OGMONOrMYECKNX 3HAHWI, KOTOpas BK/OYAET OMpeaeneHus u
MOHWMaHMe CYLHOCTU OCHOBOMOMArakLWmx OMONOTNYeCKUX TEPMUHOB W MOHATUI (BUA,



aKocucTema, Ouocgepa), OGuonoruuveckme Teopun (3BONKOLMOHHas Teopusi Y. [apBuHa,
CUHTETMYeCKass Teopus 3Bonoumm), ydeHus (A. H. CeBepuoBa — 0 NyTAX WM Hanpas/eHUsAX
asonouun, B.. BepHaackoro — o 6rocepe), 3akoHbl (TeHeTMYeCKOro pasHoBecus k. Xapam
n B. BaliH6epra, 3apogpiweBoro cxoactsa K. M. bapa), npasuna (MuHuMyma HO. Jlnbumxa,
9KO/I0rMYeCKOoM Nupamuabl aHeprum), runotessbl (runotesa «mmpa PHK» Y. M'nnbepTa);

YMeHWe B/afeTb OCHOBHbIMW METOAaMM Hay4yHOro Mo3HaHWs, WCMoJib3yeMbIMU B
OMONOrNYeCKUX WCCNef0BaHMAX >KUBLIX OOBLEKTOB W 3KOCUCTEM (OMMcCaHWe, U3MepeHue,
HabnoeHne, 3KCMEPUMEHT), Cnocobamm BbISIBNEHUS U OLEHKN aHTPOMOreHHbIX U3MEHEHWIA B
npupose;

YMeHMe BbIAeNATb CYLECTBEHHbIe MPU3HaKW: BULOB, OMOreoLeHO030B, 3KOCUCTEM U
ouocdepbl, CTabUNM3MPYIOLLEro, ABVXYLLEro W pa3pbiBalOLLEro ecTeCTBEHHOro 0Tbopa,
aJI710MaTpMyYecKoro 1 CMMMNaTPUYECKOro BUA006pa30BaHus, BAHUSA ABVKYLLMX CUM 3BOSTHOLUN
Ha reHooHA Nonynauun, NPUCNOCo6/IEHHOCTM OPraHN3MoB K cpefe 00MTaHus, YepeaoBaHus
Hanpas/IeHNIA 3BOMKOLMI, KPYTrOBOPOTA BELLECTB U NMOTOKA 3HEPTM B IKOCUCTEMAX;

YMEHMe YCTaHaBNMBaTb B3aMMOCBA3M MeXAy npoueccamy 3BOMOLMM, ABMXKYLLMMU
cunamMy aHTpororeHesa, KOMMOHEHTaMU Pa3/IMYHbIX 3KOCUCTEM U MPUCNOCO6IEHUAMU K HUM
OpraHu13moB;

YMEHWeE BbISIB/IATb OT/INUNTENbHbIE MPU3HAKM XKMBbIX CUCTEM, MPUCNOCO6/IEHHOCTL BUAO0B
K cpege 06MTaHUSA, abMOTUYECKMX UM OMOTUYECKMX KOMMOHEHTOB 3KOCUCTEM, B3aMMOCBA3eN
OpraH13moB B COOOLLIECTBaX, aHTPOMOreHHbIX N3MEHEHWI B 3KOCUCTEMAX CBOE MECTHOCTU;

YMEHWEe 1CNOb30BaTb COOTBETCTBYHOLLME apryMeHTbI, 61M0N0rMYECKY0 TEPMUHOMOIMIO U
CUMBOSIKY /11 [0Ka3aTeNlbCTBA POACTBA OPraHM3MOB pPasHbIX CUCTEMATUYeCKWUX rpynm,
B3aMMOCBSA3M OpPraHn3MoB W cpeabl 06UTaHWSA, eAMHCTBA Ye/I0BEYECKMX pac, HEO6XO4MMOCTM
COXpaHeHnsi MHOroobpasvs BMAOB W 3KOCUCTEM KakK YC/OBWS COCYLLECTBOBaHWUA MPUPOAbI Y
4e/I0BEYECTBa;

YMeHWe pelsatb 6Monoruyeckne 3agadu, BbISIBNATb MPUYUHHO-CNEACTBEHHbIE CBA3U
MeXay uccnegyembiMy  6MONOMMYECKUMM  NpoLeccaMn U SIBNEHUAMMW, [enaTb BbIBOAbl W
MPOrHO3bl HA OCHOBAHWM MOJTyYEeHHbIX Pe3y/bTaToB;

YMeHMe BbIMOSIHATL 1ab0paTopHble U NpakTUYeckue paboTbl, CO6M04aTh Npasuia npu
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060PYA0BAHNEM;

YMEHWe BblABUraTb [MNOTE3bl, MPOBEPATb WX 3KCNEPUMEHTaIbHbIMK  CPeACTBaMM,
(hopmynupys Lenb UccnefoBaHus, aHaIM3NPOoBaTh NONYYeHHble pe3y/ibTaTbl U eN1aTb BbIBOAbI;

YMEHWe y4acTBOBaTb B Y4eOHO-MUCCNefoBaTeNbCKOM paboTe Mo 6MON0rMKn, 3KOMOrnn W
MeAuLMHe, NPOBOAMMON Ha 6a3e LUKO/IbHbIX Hay4HbIX OOLLECTB, M NMy6/MYHO MpPeLCcTaBiATb
NONyYeHHbIe pe3ynbTaTbl HA YYEHNYECKNX KOH(epeHLMNAX;

YMEeHMe OLeHMBaTb TUNOTe3bl U TEOPUM O MPOUCXOXAEHUM HKU3HW, YenoBeka W
4enioBeYECKMX pac, O NpuyMHaxX, NOCNeACTBUAX WM Cnocobax NpefoTBpaLleHns rnobasbHbIX
N3MEHEHMI B Brocepe;

YMEHWE OCYLLECTBNATL OCO3HaHHbIV BbIGOP O6yayLLeli NpodeccnoHaIbHOW AeATENbHOCTM B
obnactm  6uonorun,  3KOMOrUW,  MPUPOLOMNOSb30BaHUA,  MeAWLMHbLI,  GMOTEXHONOrUK,
MCMXONOrNW, BETEPUHapUK, CEeNbCKOr0 XO3AWCTBA, MMULLEBOM MPOMbILIEHHOCTH, Yray6nsTb
Nno3HaBaTe/lbHbI  MHTEPeC, HanpaB/ieHHbIA Ha O0CO3HaHHbIA  BbIOOP COOTBETCTBYHOLLEN
npoeccun 1 NPoOAo/HKEHNe BMOOrMYecKOro 06pa3oBaHUA B OpraHM3auuax CpeaHero
NPOECCMOHA/ILHOTO Y BbICLLIEr0 06pa3oBaHus.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
Ne i/l f;ﬁ‘;?;ﬁ:::me PALCIOB M TEM Beero Kontposbubie IIpakTnueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi

1 buonorva Kak Hayka 1
2 JKVBble CUCTEMbBI N NX U3YYEHME 2
3 Buonorusa kneTku 2 0.5
4 XVMmnyeckas opraHusaumsa KneTku 10 1
5 CTpoeHue 1 PYHKLUN KNETKK 8 2
6 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1

KNeTke
7 HacneACTBeHljaﬂ MHhopmaLus 1 9 05

peann3aums eé B KneTke
8 YKM3HEHHBIA LUK KNETKK 6 1
9 CTpoeHue 1 PyHKLMN OpraHU3MoB 17 15
10 Pa3mMHOXeHWe 1 pa3BnTne opraHn3MoB 8 15
11 "eHeTMKa — HayKa O HacneACTBEHHOCTU U 2 05

N3MEHYMBOCTM OpPraHn3mMoB
12 3aKOHOMepPHOCTW HacneACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHUMBOCTU 6 1
14 ["eHeTVKa yenoBeka 3 0.5
15 Cenekums opraH13mMoB 4 1
16 BroTexHOMorna n CMHTETUYECKas bruonorus 4
17 Pe3epBHOe Bpems 1

OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME 102 0 13




11 KJIACC

KoaundecTBo yacoB 3.J'IeKTp0HHLIe
. HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
paodooThl padooThI pecypes
1 3apoxXaeHune 1 pasBuTHE 3BOOLMOHHBIX 4
npeaCcTaBeHNiA B 6G1onorum
2 MWKpO3BOOLMA U €€ pe3ynbTaTbl 14 2
3 MakpoaBontouma 1 eé pesynbTathbl 6
4 [MponcxoxaeHne 1 pasBUTUE XKU3HN Ha 15 15
3emne
5 [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
JKON0rnsi — Hayka 0 B3aMMOOTHOLLIEHUNSAX
6 OpraHM3mMoB N HaZOpPraHN3MeHHbIX CUCTEM 3 0.5
C OKPY>KatoLLeR cpeaoin
7 OpraHu3mbl 1 cpefa 06uTaHms 9 15
8 3konorvsa BMA0B 1 NONynsuuii 9 0.5
9 3KoNorns coobLLECTB. IKONOrMYECKme 12 05
CUCTeMb!
10 Buocdepa — rnobanbHas aKocucTeMa 6
11 UenioBek 1 OKpyxaroLLlaa cpesa 6
12 Pe3epBHOE Bpems 8
OBLEE KOJIMYECTBO YACOB N0 NPOIrPAMME 102 0 7.5







