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MHNOACHUTEJIbHASA 3AIIMCKA

Mporpamma no yye6HoMy npeamety “Buonorus” (ganee - 6uonorusa) Ha
YPOBHe cpefHero obuiero obpasoBaHusi pa3paboTaHa Ha ocHoBe PefepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpasoBaHuN B Poccuiickoin denepaummy,
®roC COO, KoHuenuuu npenogaBaHWs y4ebHOro npeameta «buonorus» u
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil Mporpammbl BOCMUTaHWS.

YuebHblin npeamMeT «buonorusa» yrny6néHHoro ypoBHs usydeHma (10-11
Kfaccbl) SBNSAETCS OAHWM M3 KOMMOHEHTOB NPeAMETHON 06/1acTu «ECTeCTBEHHO-
Hay4yHble npeameTbl». CornacHo nonoxeHnam ®roC COO npodubHble yyebHble
npeaMeTbl, U3yyaemble Ha Yray6néHHOM YpOBHE, ABAAKOTCA  CNOCOGOM
anddepeHumaymm  0byvyeHMss Ha YpPOBHe CpedHero obuero o6pasoBaHMs U
Mpu3BaHbl 06ecneynTb NPEeEeMCTBEHHOCTb MeXAYy OCHOBHbIM O0OLMM, CpefHUM
06LWMM, cpeaHUM NpPodeccroHaIbHbIM M BbICLUMM 06pa3oBaHMeEM. B TO e Bpems
KaKObIA M3 3TUX YYebHbIX NpeaMeToB [A0/DKeH ObiTb OpPUEHTMpPOBaH Ha
MPUOPUTETHOE peLLeHne 0bpa3oBaTe/lbHbIX, BOCMUTATE/IbHLIX W Pa3BUBAROLLIMX
3afja4, CBA3aHHbLIX C MpoopreHTaUMen 0ByYatoWMXCa U CTUMYIMPOBAHUEM
NHTepeca K KOHKPETHOW 06/1acTh Hay4yHOro 3HaHWs, CBA3AHHOro C 6MONoruen,
MeULMHON, 3KONOT e, NCUXOOTNed, CNOPTOM U BOEHHbLIM [€/10M.

Mporpamma no yyebHomy npeameTy "buonormsa™ faéT npeactaBieHne o Leim
N 3afa4ax U3ydeHust yuyebHoOro npegmeTa «brnonorusi» Ha yrny6néHHOM YPOBHE,
onpefenset o06sa3aTeNbHOe (MHBapWMaHTHOE) MpPeAMETHOE COAepXKaHue, ero
CTPYKTYpMpOBaHMe MO pasfenaMm v Temam, pacrpefesieHne Mo  Knaccam,
PEKOMEHYeT MOC/ef0BaTe/IbHOCTb M3Y4YeHMsi Yy4eOHOro martepuasa C Y4YETOoMm
MeXNpeAMETHbIX W BHYTPUNPEAMETHbIX CBSA3ei, JIOTUMKU Yy4yebHOro npotiecca,
BO3pacTHbIX 0CO6EHHOCTEN 00yyatowmxcs. B nporpamme no 6uonornm peanns3osaH
MPUHLMN NPEEMCTBEHHOCTU C U3YYeHNeM GM1OOrMN Ha YPOBHE OCHOBHOIO 00LLEro
obpas3oBaHus, Gnarofaps 4YemMy MPOCMATPMBAETCA  HarpaB/IeHHOCTb  Ha
nocnegyrouiee pasBuTMe  OMONOrMYECKUX  3HAHWI, OPUEHTMPOBAHHLIX Ha
(hopmMupoBaHMe  eCTECTBEHHO-HAYYHOr0  MUPOBO33PEHWS,  3KOOMMYECKOro
MbILLIEHNA, NMPeACTaB/IEHNIA O 3[00POBOM 06pase XXU3HWU, Ha BOCNUTaHMe 6epedxXHOro
OTHOLLEHMA K OKpY)KatoLLiel npupoaHon cpege. B nporpamme no 61Monornm takxke
MoKasaHbl BO3MOXHOCTM Yy4ebHOro npegmetra «buonorus» B peanvsaymun
Tpe6oBaHuin ®rOC COO K nnaHMPyeMbIM NIMYHOCTHLIM, MeTanpeaMeTHbIM U
NpeAMEeTHbIM pe3yfbTaTtam 06yyeHns 1 B (hOpMUPOBaHM OCHOBHbIX BUAOB Y4eOHO-
Mo3HaBaTe/lbHOW  [eATeNIbHOCTM  00y4yaloWmMXcss MO0  OCBOEHUIO  COAEepXKaHUs
6ronornyeckoro 06pasoBaHNa Ha YpoBHe CpeaHero o6Lero obpas3oBaHus.

YuebHbIin npeameT «bronorus» Ha ypoBHe cpedHero obuero o6pasoBaHuUs
3aBepLUaeT 6roiornyeckoe 0bpasoBaHyie B LLIKO/E 1 OPUEHTMPOBAH Ha pacLUnpeHme
N yrny6neHne 3HaHNA 06y4aroLLIMXCA 0 XKMBOI NPUPOE, OCHOBAX MONEKYSPHOA



KNIETOYHOW BMosiornum, amepuonorum 1 61Uonormm passuTUSA, reHETUKK, CeNlekLmn,
OMOTEXHOMOr M, 3BOJTOLMOHHOIO YYEHNS N 3KOMOTUMN.

N3yueHne yyebHOro npegmeta «buonorus» Ha Yrny6/7eHHOM YpOBHE
OPWEHTMPOBAHO Ha MOATOTOBKY O0OYyYatoLWMXCA K MOCMAefyowemMy MnofyvyeHnto
bnonornyeckoro  ob6pasoBaHMs B By3aX WM OpraHusauusx  CcpefHero
npogeccMoHaIbHOro obpasoBaHns. OCHOBY ero COAepXKaHns CoCTaBNsieT CUCTeMa
OVONIOTUYECKMX  3HAHWWA,  MOMYYEHHbIX NPU  M3YyYeHUn  ObyyvaroLMMUCA
COOTBETCTBYHOLMX CUCTEMATUYECKUX Pa3fenioB 6MonornmM Ha ypoBHe OCHOBHOIO
obuiero obpasoBaHusa, B 10-11 knaccax 3TV 3HaHWA MONyYarOT pasBuTMe. Tak,
pacluMpeHbl U yrny6seHbl GMONOrMYecKne 3HaHWA O PacTEHUAX, XXMBOTHbIX,
rpnbax, 6akTepusix, OpraHuM3Me YesioBeka, OOLMX 3aKOHOMEPHOCTAX >KU3HMU,
[0MOJTHUTENbHO BKKOYEHbI 6UONOrMYeckne CBefeHNs NpPUKIagHoro 1 noncKoBoro
XapakTepa, KOTopble MOXXHO WCMO0/b30BaTb KaK OPWEHTMPbI A4J19 NOC/eAyHoLWero
Bbl6opa npodeccun. Bo3moXKHa TakkKe WHTerpauusi 61onornyecKmx 3HaHUn c
COOTBETCTBYIOLWMMN 3HAHUAMMK, MONYYEHHbIMW 00y4YatoWMMNCA MPU N3YUYeHUN
(hU3MKK, XUMUK, reorpaun N maTeMaTUKN.

CTpykTypa nporpammbl Mo Yy4yeGHOMY npeaMeTy “Buonorms” oTtpaxkaer
CUCTEMHO-YPOBHEBbLIA W 3BOJMIOLMOHHBIA  MOAXOAbl K M3YYeHUIO 6uonoruum.
CornacHo UM, U3y4aroTca CBOMCTBA M 3aKOHOMEPHOCTU, XapaKTepHbIe A4/ XUBbIX
CUCTEM PA3HOro YPOBHS OpraHusaLmu, 3B0NHOLMM OpraHMYecKoro Mvpa Ha 3emse,
COXpaHeHUs BMOIOrMYecKoro pasHoobpasusa niaHeTbl. Tak, B 10 Kiacce nsy4yarorcs
OCHOBbl MOJIEKYNAPHOM W KNETOYHOW 6Guonormun, amépuonorum n 6monoruun
Pa3BUTUA, TEHETUKU U CeNekuumn, BUOTEXHONOMUN U CUHTETUYECKON G1oNornu,
aKTya/IM3MpPYyOTCA 3HaHMS 00yvalromxcsd Mno 60TaHMKe, 300/10rMK, aHaToOMuUMU,
(hnsnonormum yenoseka. B 11 knacce n3y4aroTcs 3BOJIOLMOHHOE YUYEHWE, OCHOBBI
3K0NOrnmn 1 yyeHue o buocgepe.

YuebHblin  npegMeT  «buonorms»  npu3BaH  06ecneynMTb  OCBOEHME
06yyaloLMMmMCs 61MONOTMYECKUX TEOPUIA U 3aKOHOB, UAEW, MPUHLMUMOB U Npasu/l,
NeXalmx B OCHOBe COBPEMEHHOI eCTeCTBEHHO-Hay4YHO KapTUHbI M1Pa, 3HaHWI 0
CTPOEHMMN, MHOroobpasMm U OCOBEHHOCTSAX KIETKW, OpraHv3ma, Monynauuu,
61OLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYUYHbIX OOCTUXKEHUAX, COBPEMEHHbIX
NcCneaoBaHNAX B 61M0N0OMMK, NPUKIAAHbIX acneKkTax bMonornMyeckmux 3HaHuin. ns
pasBUTUS W MOAAEPXaHUA WHTepeca 00y4yaroLMXCA K OMOorMn Hapsgy co
3HauNTE/IbHbIM 06BLEMOM TEOPETUYECKOro MaTepuana B COAepXKaHnn MnporpamMmms
Nno 6monorMm NPeaycMoTPeHO 3HAKOMCTBO C MCTOPWEN CTaHOB/EHUS U Pa3BUTUA
TOI NN MHOIM 061aCTY BUONOrMK, BKNAA0M OTEUECTBEHHbIX U 3apY6EXKHbIX YUEHBIX
B peLLeHre BaXKHeLWMX 61MON0rMYecKnX 1 3KOIOrMUYeCKNX Npobnem.

Llenb n3yveHns yyeb6Horo npeameta «bmonorus» Ha yrny6néHHOM ypoBHe —
OBNafieHne  obyvaloWMMMCA  3HaHUAMKU O  CTPYKTYPHO-(YHKLMOHA/IbHOM



opraHmsauum >KMBbIX CUCTEM pPasHOro paHra W MpuobpeTeHne YMeHUi
MCMO/b30BaTh 3TV 3HAHMS B (DOPMMPOBAHUN MHTEpPeca K OnpeaenéHHon obnactu
npod)ecCnoHanbHON AesATeNbHOCT, CBA3aHHOW C 6Guonorvend, UM K BblIOOPY
y4ebHOro 3aBefieHns Ana NPOA0/IKeHNS 6MOI0rMYecKoro o6pasoBaHms.

[locTveHne uUenn  u3ydeHus ydebHoro npegmeta «buonorus»  Ha
yrny61éHHOM YPOBHE 06ecrneynBaeTcs peLleHeM CreyoLmx 3aau:

OCBOEHME 00Y4YatoLLMMNCA CUCTEMbI BMONTOTMYECKUX 3HAHWIA: 06 OCHOBHbIX
OMONOrMYECKMX TEOPUAX, KOHLEMUUAX, rmnoTesax, 3akoHaxX, 3aKOHOMEPHOCTAX U
paBunax, COCTaBNALLMX COBPEMEHHYIO eCTECTBEHHO-HAYYHYHO KapTUHY MUPa; O
CTPOEHWUN, MHOroo6pasnm M OCOOEHHOCTAX OMONOTMYECKMX cucTem (KeTka,
opraHusMm, nonynaums, Bug, buoreoLeHos, rocgepa); 0 BbILAKOLLMXCA OTKPbITUAX
N COBPEMEHHbIX MUCCIe0BaHNAX B BMOIOTUN;

O3HaKoOM/ieHVe 00yYaloLWMXCd C MeToAaMu MO3HaHUS YXMBOW NPUPOAbI:
nccneaoBaTeNbCKMMM — MeTodaMn  BMONOrMYecKUX HayK  (MONEKYNSIPHOW 1
KNIETOYHOM 61oiorumn, amepronorum n 6UONOrnmn PasBUTUSA, FeHETUKU U CeEKLMMN,
OVMOTEXHOMOTMM U CUHTETUYECKOW OMOMOTUK, NaeOHTONOMNN,  3KOMOTUN);
MeToJaMn CaMOCTOATENIbHOrO MPOBeAeHNS OMONOrMYecKMX WccnefoBaHuii B
nabopatopum ©n B npupode (HabnwogeHue, W3MepPeHMe,  3KCMEPUMEHT,
MOZeNMpoBaHue);

OBflafieHne  00y4aloLMMUCH  YMEHUSMU:  CaMOCTOATE/IbBHO  HAxXOAMTb,
aHaM3MpoBaTb U MCMOMb30BaTb OMONOIMYECKYD WH(OpPMaLMIO; MNoMb30BaTbCA
6M0/IOMMYECKON TEPMUHONOTMEN U CUMBOJSIMKON; YCTaHaBNMBaTb CBSA3b MeXAay
pasBuTMeM 6MONOrMM U COLMASIbHO-9KOHOMUYECKUMIW U 3KOIOrMYECKUMU
npo6nemMaMn 4YenoBevecTBa; OLEHMBATbL MOCMEACTBUSA CBOEN AeATeSIbHOCTU Mo
OTHOLUEHMIO K OKpY)Kalollel npupoaHoOM cpefe, COGCTBEHHOMY 3[40POBbHO U
30POBbI0  OKpYXaloWwmx  fogeil; 060CHOBbIBATL M cobnogatb  Mepbl
NPOMNAKTUKN MHPEKLMNOHHBIX 3ab60neBaHWIA, NpaBuia noBedeHns B nNpupoae v
obecneyeHns 6e30NacHOCTN COBCTBEHHOW YXXMU3HEAEATENbHOCTU B YPe3BblYaHbIX
CUTyaumsax MpPUPOLHOTO K TEXHOrEHHOr0  XapakKTepa, XapaKTepu3oBaTb
COBpPeEMEHHbIe Hay4Hble OTKPbLITUA B 061acTy Gronoruu;

pasBuTHE Y 00YUaIOLLIMXCA UHTENNIEKTYaIbHbIX U TBOPYECKMX CNOCOBHOCTEN B
npouecce 3HaKOMCTBa C BblAalOWMMUCA  OTKPbITUSMW U COBPEMEHHBLIMM
nccnegoBaHNAMKU B GUONOTUK, pellaeMbiMK eto  npobieMamu, MeTOAO0/I0TNei
610/10rMYeCKOro UccneaoBaHus, NPOBeAeHNS IKCNEPUMEHTA/IbHbIX UCCNeA0BaHWiA,
peLleHmst 61monornyecknx 3afdad, MoAennpoBaHuUs OGUONOrMYECKMX OOBLEKTOB U
MpOoLeccos;

BOCMNMTaHME Y 06yYatoLLMXCA LLeHHOCTHOrO OTHOLLEHUS K YKUBOWM MpuUpoje B
LIe/IOM U K OTAeNbHbIM eé 06beKTaM 1 SBMEHMSAM; (HOPMMPOBaHME 3KONOTMUECKOIA,



reHeTUYeCKOM rpaMOTHOCTH, 06LLEN Ky/bTYPbl NOBEAEHUSA B NPUPOAE; UHTErpauum
eCTECTBEHHO-HaYYHbIX 3HAHWIA;

npuobpeTeHre  0Oy4YalOWMMMCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
MPVYPOAONONbL30BaHNM (CO6/IOAEHWEe NPaBU NOBEAEHNA B NPUPOLE, OXpaHbl BUOB,
akocuctem, 6uocdepbl), COXpaHEHMM COOCTBEHHOrO 340pPOBbs U 3[0POBbS
OKpyXarowmx nofei  (cobnofgeHns Mep  nNpounakTukn  3aboneBaHun,
obecneyeHe 6e30MaCHOCTU >XU3HeLEATENIbHOCTU B YPe3BblYaHbIX CUTYaLMAX
MPUPOAHON0O WM  TEXHOMEHHOr0  XapakTepa) Ha OCHOBE  MCMOJb30BaHWA
GMO/IOMMYECKMX 3HAHWIA 1 YMEHWIA B NOBCEAHEBHOW XKN3HN;

co3faHMe  YCNOBWMMA AN OCO3HAHHOrO  Bblbopa  O6yuvatoLLMMMKCA
NHANBUAYa/TbHOM obpasoBare/ibHOW TpaekTopun, CNoco6CTBYyHOLLEN
nocneyroLleMy npogeccMoHaibHOMY CaMOOMNpPeaeeHNto, B COOTBETCTBUMN C
WHAMBUAYASIbHBIMU MHTEepecaMmn 1 NOTPEOHOCTAMI PernoHa.

Ob6Lee Yncno YacoB, OTBEEHHbIX HA U3y4YeHne G1oNornum Ha yrny61eHHOM
YPOBHE cpeAHero obuiero obpasosaHus, coctaBnseT 204 vaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Heflento).

OT1bop opraHM3auMoHHbIX (HOpM, MeTOLOB W CpeAcTB 00y4veHUs GMonormun
OCYLLIECTB/IAETCA C YYETOM CMEUUPUKA ero COAepXKaHWs M Hanpas/eHHOCTU Ha
NPoAo/KeHNMe  OMONOrMYecKoro 06pas3oBaHMs B OpraHM3auusax — CpeaHero
NPodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

Ob6#3aTe/bHbIM YCI0BMEM MPU 06YyYeHUM B1MONOTNKA Ha YryBNEHHOM YPOBHE
ABNAETCSA MpPOBefeHNe NabopaTopHbIX M MPaKTUYeCcKUX paboT. Takke yyacTue
06yyaloLMxXca B BbINOHEHUN MPOEKTHLIX U y4ebHO-UCCNea0BaTeNbCKNX paborT,
TemMaTuKa KOTOpbIX OMpPefeNseTcs yunTe/ieM Ha OCHOBE MEHOLLMXCA MaTepuasibHO-
TEXHUYECKMX PECYPCOB N MECTHbIX NPUPOAHLIX YC/TOBUIA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

CopepxaHve nporpammbl, BblgefieHHOe kypcusom, He BXOAUT B MPOBEPKY
rocyiapcTBeHHolu ntorosoi attectauum (FNA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHasa 6nonorna — KoMniaekcHas Hayka. Kpatkas nctopus pasButums
ovonorun.  buonornyeckue  Haykm M M3yvyaeMble UMW MPO6GSEMBI.
dyHOaMeHTabHbIE, MPUKNaAHbIe W MOUCKOBblE Hay4yHble WCCNef0BaHUS B
Guonorun.

3HayeHne 6monormm B (HOPMUPOBAHUN COBPEMEHHOW €CTeCTBEHHO-HaY4YHOM
KapTuUHbl Mupa. lpodeccum, cBszaHHble C Guonornein. 3HavyeHue 6GuonorMn B
NPaKTUYeCKOW [esATeNbHOCTU  YesloBeKa: MeauuMHe, CeNbCKOM  XO3ACTBE,
MPOMbILLIEHHOCTW, OXpaHe NPUPOLbI.

JlemoHcTpanuu

MopTpeTbl: ApucToTenb, TeopacT, K. JInHHeR, XK. b. JTamapk, Y. JapsuH, Y.
apseit, I'. MeHpgens, B. V. BepHaackuia, . 1. Masnos, L. 1. MeuHukos, H. W.
BaBunos, H. B. TumodeeB-Pecosckuia, k. YoTcoH, ®@. Kpuk, [. K. benses.

Tabnuubl 1 cxembl: «CBA3b BMOMOTUN C APYrMMy HaykKamu», «Cucrema
BMONOrNYECKMX HaYK».

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

YXuBble CUCTeMbl Kak npeameT u3ydeHus 6uonornn. CBOMCTBA >KMBbIX
CUCTEM: eAMHCTBO XMMMWYECKOro CoCTaBa, [AMCKPETHOCTb W LeNOCTHOCTD,
C/IOXKHOCTb U YMOPSAAOYEHHOCTb CTPYKTYPbI, OTKPbITOCTb, CaMOOpraHu3aums,
CamMOBOCIMPOV3BeeHNE, Pa3LPaXXUMOCTb, M3MEHUNBOCTb, POCT U pPasBUTHE.

YPOBHWM OpraHu3aumm >KMBbIX CUCTEM: MOJEKYNIAPHBLINA,  KNETOYHbIN,
TKaHeBbIN, OpraHnU3MeHHbI, nonynAauMoOHHO-BMA0BOW, 39KOCUCTEMHbIIA
(buoreoueHoTUYECKINI), OGUOCHepHbIA. Tpouecchbl, MPOUCXOAALME B XKUBbIX
cuctemax. OCHOBHblE MPU3HAKM XXMBOrO. XKM3Hb Kak (hopMa CYLLECTBOBaHMS
matepun. Hayku, nsyyatoLLme >K1Bble CUCTEMbI HA Pa3HbIX YPOBHAX OpraHun3auum.

3yyeHne XuBbIX cucteM. Metogbl 6uvonornyeckor Hayku. HabnwogeHue,
N3MepeHne, IKCNepUMEHT, cucTeMaTmnsaums, MetaaHanus. MNMoHATME 0 3aBUCUMON U
He3aBUCUMOW NepeMeHHON. [MnaHuMpoBaHMe 3KcnepumeHTa. [locTaHOBKa U
nposepka runotes. Hynesas runotesa. MNMoHATVE BbIGOPKM N €€ [OCTOBEPHOCT.
Pa3bpoc B 0OuonorMyecknx AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbtatoB. [IpUYMHbI  UCKaXKEHUS pPe3ynibTaToB  aKcrepumeHTa. [MoHATUE
CTaTUCTMYECKOro TecTa.

JlemoHcTpanuu



Tabnuubl 1 cxembl: «OCHOBHble TPU3HAKK >KU3HW», «buonormnyeckue
cucteMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3aumm >KUBOM
npupofbl», «CTPOEHME >XMBOTHOM KETKU», «TKaHW >KMBOTHbIX», «CUCTEMbI
OpraHoB Yesl0BEYECKOro opraHumsma», «buoreoueHos», «buochepa», «MeTtoabl
N3YYeHUs XNBOIN NPUPOLbI».

O6opyfoBaHue: nabopaTopHoe 060pya0BaHME 418 NPOBeAeHUS HAOOAEHNN,
N3MEPEHNIA, IKCNEPUMEHTOB.

IIpakTHyeckas pa6ora «/ICNONb30BaHWE pPas3/IMYHbIX METOA0B  MpW
N3YUYeHUW XKMBbIX CUCTEMY.

Tema 3. buosiorusi KiieTku

KneTtka - CTPYKTYpPHO-(hYHKUMOHaNbHas eguHMUA XXuMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTbl P. INyka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MNOMOXEHUA COBPEMEHHON KNETOYHOIA
Teopun.

MeToabl  MOMEKYNAPHOM WM K/ETOYHOW  BMONorunM:  MUKPOCKOMWUS,
Xpomarorpams, 3nekTpoopes, MeTo[ MeuyeHbIX aTtoMoB, AMpdepeHUManbHoe
LeHTpUgyrmpoeaHne, KynbTUBUPOBaHWE KNETOK. M3yuenue @QuUKCUPOBAHHBIX
Kkiemox. DNEKTPOHHasA MUKPOCKONUA. Kougokanvuas muxkpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

MopTpeTbl: P. T'yK, A. JleBeHryk, T. LLiBaHH, M. LLineigeH, P. Bupxos, K. M.
bap.

Tabnmupbl U cxeMbl: «CBETOBOW MUKPOCKOM», «DNEKTPOHHBIA MUKPOCKOM>,
«AcTOpNA pa3BUTUA METOLOB MUKPOCKOMUM»,

O6opyoBaHMe: CBETOBOW MMUKPOCKOMN, MUKporpenaparbl PacTUTENbHbIX,
YKMBOTHbIX 1 6aKTepUasbHbIX KETOK.

IIpakTHyeckass padora «/I3ydeHMe MeTOLOB K/IETOYHOWM  6rmonoruu
(xpomaTorpadusa, anekTpoopes, AnddepeHUManbHOE  LEHTPUQYrMpoBaHue,
MLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKNA coCTaB KNeTKM. Makpo-, MUKPO- U YbTPaMUKPO3NEMEHTI.
Boga v eé ponb Kak pacTBOPUTENA, peareHTa, y4acTe B CTPYKTYPUPOBAHUN KNIETKM,
Tensioperynaumn. MmHepasbHble BELLECTBA KNETKKU, X 61onornyeckas posb. Posb
KaTMOHOB N aHVWOHOB B K/IETKE.

OpraHuyeckne BellecTBa KNeTKW. bBuonoruyeckve nonvmMepsl. benku.
AMWHOKUCNOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6e/IKOBOW MOMEKy/bl. NepBryHas
CTPyKTypa 6efika, nenTugHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  OeHatypauusi. CsolictBa 6enkoB. Knaccugukaums  6enKos.
Buonornyeckune pyHKUUN 6eKOB. IIpuonet.



Yrnesofbl. MoHOCaxapubl, gnucaxapuibl, onMrocaxapuibl 1 nonmcaxapuapl.
Obwmin nnaH CTpoeHUs U (M3NKO-XUMWYECKMEe CBOMCTBA  Yr/1€BOMOB.
Buonornyeckune QyHKLMM yrneBoL0B.

Nunnapl. TvapodunnbHO-rnapogobHble cBOMCTBA. Knaccuhmkaums nnnuaos.
Tpurnnuepnabl, oconunuasl, BOCKW, CcTepouibl. buonornyeckne MyHKLMM
nnnunaos. Obwme cBOMCTBa GUONOTMYECKNX MEMOPAH — TEKYYECTb, CMOCOOHOCTL K
camo3amblKaHuI0, MoYMNPOHNLLAEMOCTb.

HyknenHosble kucnotebl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KUC/OT.
Hykneotugpl. MNpuHuMn komniemeHTapHocTu. MpaBuno Yapragha. CTpykTypa
OHK — aBoiiHas cnunpanb. MecToHaxoXaeHue 1 buonornyeckne gyHkumm AHK.
Buabl PHK. ®yHkuun PHK B KneTke.

CTtpoeHne monekynbl AT®. Makposaprmuyeckne cBssn B Monekyne ATO.
Buonornyeckune yHkumn AT®. BoccTaHOBNEHHbIE MEPEHOCUUKM, UX QYHKLUNN B
KneTke. /{pyeue nyxneosuompugpocpamor (HTD). CekBeHnMpoBaHue AHK. Memoowr
CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorusa: 6moxmMmmyeckne n 61noranyeckne mccnegoBaHus
CoCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OGUOMONEKYN. Mooderuposanue
CMPYKmMypol U QYHKYULL OUOMONIEKYI U UX KoMNIeKkcos. Komnvromephbiil Ousaun u
OpZCZHZ/NQCKuﬁ curmes 6u0MOJZ€Ky]l u ux Henpupodybzx aHAlo2coe.

JleMoHCTpanumn

MopTpeTsl: J1. MNonnHr, ). YoTcoH, ®. Kpuk, M. YUnkuHc, P. ®paHKnH, P.
CaHrep, C. Npy3nHep.

Anarpammbl: «PacnpefeneHne XMMUYECKMX 3/1EMEHTOB B HEXXMBOW NMPUPoOAe»,
«PacnpefieneHne XMMUYeCKNX 3/1eMEHTOB B XXUBOI NPUPoAe».

Tabnuubl N cxembl: «llepuoanyeckas Tabnmua XMMUYECKUX 3/1eMEHTOB,
«CTpoeHne MOnekysnbl BoAbl», «BellecTBa B COCTaBe OpraHnsmMoB», «CTpoeHue
MofieKy bl 6enka», «CTPYKTypbl 6e/1KOBO MONEKYNbl», «CTPOEHWE MOMEKY/
yrnesoaoB», «CTpoeHWe MOMEKYNn NUNUAoB», «HYKNenHoBble  KUCNOTbI»,
«CTpoeHne Mmonekynbl ATO»,

O6opyfoBaHue: XMMrUYecKas nocyaa u 0bopyaosaHme.

JlaGopaTopnas padora «O6HapyXeHVe GeNKOB C MOMOLLbI0 Ka4eCTBEHHbIX
peakLunin.

JlabGopaTopHnasi padora «/iccnegoBaHne HYKNEMHOBbLIX KUCNOT, BblAeNeHHbIX
N3 KNEeTOK Pas/IMyHbIX OpraH13MOB».

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tunbl KNETOK: 3yKapuoTuyeckad W npokapuotuyeckad. CTPYKTYpHO-
(hyYHKUMOHa/IbHbIE 06Pa30BaHNA K/IETKM.



CTpoeH1e NPOKapuoTUUECKOW KNNETKW. KneTouHas CTeHKa 6akTepuin 1 apXxemn.
OCOGEHHOCTM CTPOEHUSI TeTEPOTPOPHOMN W aBTOTPOPHOM MPOKAPMOTUYHECKMX
KNeTOK. MecTo 1 posib NPOKapuoT B B1OLEHO3ax.

CTpoeHue 1 (hYHKLMOHMPOBaHWE 3YyKapnoTUUeCKOIN KNeTku. INnasMaTnyeckas
mMemb6paHa (nnasmanemma). CTpyKTypa nnasmaTuyeckor MemopaHbl. TpaHCropT
BELLIECTB Yepes Nnia3mMaTUYeCcKyro MeMopaHy: naccuBHbIA (Anddysns, obneryéHHas
Angdysnsa), akTMBHbIA (MEPBUYHBLIA M BTOPUYHBLIA  aKTUBHBIA TPaHCMOPT).
MonynpoHMLaemMocTb MeMOpaHbl. PaboTa HaTpuii-KanMeBoro Hacoca. HA0LUMTO3:
MUHOLUMTO3, (haroumTtos. Ik3oumTo3. KnetouHad cteHka. CTpyKTypa u yHKUUn
KNIETOYHOM CTEHKM pacTeHWiA, rpnbos.

LinTonnasma. LiMTo3onb. Liutockenet. [BvkeHne uuTonnasmbl. OpraHonib!
KneTkn. OgHoMeMbpaHHble opraHouabl KNeTKW: aHAon asmarmnyeckas cets (3AC),
annapat [ofbApKK, JIM30COMbI, WX CTPOeHVWEe W (YHKUMW. B3anMocBA3b
OA4HOMeMOpPaHHbIX OpraHoMAoB KneTkn. CTpOeHWe rpaHyIspHOro PeTuKynyma.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CUHTE3 PacTBOPUMbIX GenkoB. CUHTE3
KNIETOYHbIX MeMbpaH. ['nafkui (arpaHynspHbli1) a3HA0MNA3MaTUUYECKUIA PETUKYNYM.,
CekpeTopHasa (yHKUMA annaparta [fonbMku. Moougurayus benxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 onvoxcu. TPAHCNOPT BELLECTB B
KneTke. Bakyonu pactuTenbHbIX KNETOK. KNeTouHblIi cok. Typrop.

[MoNyaBTOHOMHbIE ~ OpraHomfbl  KMeTKW:  MUTOXOHAPWUW,  NAacTufbl.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CTpoeHne MU (DYHKUMU MUTOXOHAPUA M nnactug. epBuYHbIe,
BTOPMYHbIE U C/IOXKHbIE NAACTUALI POTOCUHTE3UPYIOLLMX 3YKapmnoT. X/10pPOniacThl,
XPOMONNACTbI, TENKOMNACTbI BbICLLUMX PACTEHWIA.

Hemem6paHHble opraHonibl KneTku CTpoeHue U yHKUMM HeEMEMOPaHHbIX
opraHongoBs KNEeTKW. Prnbocomsl. Ilpomedicymounvie Qunamenmeo.
MuKpomnameHTbl.  Axmunosvie  mukpoguiamenmol. MbIEYHbIE  K/IETKM,
Axmunosvie Komnonenmol HembluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
UeHTp. CTpoeHMe W [BMKEHWE >KTYTUKOB W PecHMYeK. MUKpPOTPYy6OUKM
uutonnasmbl. LleHTpuonb. benxku, accoyuuposanHnvie ¢ MuKpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Appo. Obonoyka agpa, XpoMaTuH, Kapuonaasma, SapbIKK, UX CTPOeHWE U
yHKUMN. FaepHblil  6enKoBbId  MaTpUKC. [poCTPaHCTBEHHOE PacnonoXeHne
XPOMOCOM B WHTepdasHOM afpe. Dyxpomamun u 2emepoxpomamur. Benku
XpPOMaTUHA — TUCTOHbI. Jlunamuka s0epHOl 006010YKU 6 Mmumose. AHoepHviii
mpaxcnopm.

KneTouHble BKNtOUeHUA. CpaBHUTE/bHAA XapaKTepPUCTUKA KNETOK 3yKapuoT
(pacTUTENbHOW, XXMBOTHOM, FPMOHON).

JemoHcTpanuu



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

Tabnuubl 1 cxembl: «CTpOeHWE 3YKapuUOTMYECKON KNeTKu», «CTpoeHune
XMBOTHOW  KNeTKuW», «CTpPOeHMe  pacTUTeNlbHOW  KeTku»,  «CTpoeHue
MUTOXOHAPUN», «AOp0», «CTPOeHMEe NPOKAPUOTUUHECKON KNETKN».

O6opyaoBaHMe: CBETOBOM MMWKPOCKOM, MUKpOMNpenapatbl PacTUTESIbHbIX,
YKMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnass paGora «VI3yyeHMe CTPOEHUS KMNETOK  pas/IyHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/3yyeHne CBONCTB KNETOUHON MEMOPaHbI».

JlaGopaTopHasi padora «VIccnegoBaHve naasmonMsa U gennasmonusa B
PacTUTENIbHbIX KIETKaX».

IIpakTuyeckas padora «/13yyeHvie ABVKEHUSA LUTOMMA3Mbl B PACTUTENIbHbIX
K/IETKax».

Tema 6. O0OMeH BellecTB M NpeBpalleHUe JHEPIUH B KJIETKe

ACCUMUAIAUNA N AUCCUMUNALNA — Be CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLECTB: aBTOTPO(HbLIA W reTepoOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. OHepreTuyeckoe obecrnevyeHne KeTKU: npespalleHe ATD B
06MeHHbIX npoueccax. PepMeHTaTUBHBIA XapaKTep peakuuid  KNeTOYHOro
mMeTabosmama. PepMeHTbl, MX CTPOEHWEe, CBOWCTBA W MeXaHu3M [eiCTBUS.
KotepmeHTbl. OTANYMA (hepMeHTOB OT HEOPraHNYeCKMX KaTasm3aTtopoB. Besku-
aKTMBaTopbl N GENKU-UHTMOMTOPbLI. 3aBUCMMOCTb CKOPOCTM (DePMEHTATUBHbIX
peakuuii OT pas/inyHbIX PaKTopOB.

MMepBUYHBIA CUHTE3 OpPraHMYecKMxX BewlecTB B K/eTke. (POTOCUHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmol U NUSMeHmbl peakyuonHo2o yeumpa. PONb XN10ponaacToB B npougecce
(hoTocmHTe3a. CBeToBas U TeMHoBasA hasbl. @omoovixanue, Cs., C4. u CAM-munol
@omocunmesa. NPOAYKTUBHOCTb POTOCKHTE3A. BNnsHME pasinyHbIX PakTopoB Ha
CKOPOCTb POTOCUHTE3A. 3HaYeHMe JOTOCUHTE3A.

XeMOCUHTES. Pa3Hoo6pasne OpraHM3mMoB-XeMOCUHTETUKOB:
HUTpUMLMpYOLWME 6aKTepum, Xene3obakTepuu, CepobakTepun, BOAOPOAHbIE
bakTepun. 3Ha4YeHMe XeMOCUHTe3a.

AHaspo6Hble opraHm3ambl. Buabl 6poxkeHus. TMpoAyKTbl OPOXEHUA U UX
NCMO/Mb30BaHNE YeNOBEKOM. AHAa3pOOHble  MUKPOOPraHM3Mbl  Kak  OObeKTbI
BuoTexHoNnornm n Bo3byanTenn 6onesHen.

A3po6HbIE OpraHu3mbl. ATansl 3HepreTN4ecKoro obmeHa.
MoAroToBUTENbHBIN 3Tan. IMKOAN3 — 6ECKUCIOPOAHOE PaCLLENIEHNE FNHOKO3bI.

Bronornyeckoe OKUCNeHMe, UK KNeTOYHoe AblxaHue. Ponb MUTOXOHAPWUIA B
npoueccax 6MoI0rMYecKoro oKmcneHuns. Limknuyeckme peakuun. OKUCINTENIbHOE
(hochopunmpoBaHue. Suepeus membpanmnozo epaouenma npomonos. Cunmes ATD:



paboma npomonnot ATD-cunmaszwvl. TpeMmyLlecTBa aspobHOro nytn obmeHa
BeLLLeCTB nepes aHaspoOHbIM. DPPEKTUBHOCTb IHEPreTUUYeCKOro obmeHa.

JleMoHCTpanun

MopTpeTbl: k. Mpuctaun, K. A. Tumupsazes, C. H. BuHorpaackuii, B. A.
SHrenvrapar, M. Mutyenn, I'. A. 3aBap3vH.

Tabnumupl U cXemMbl: «POTOCUHTES», «DHEPreTUYECKUA 0OMEH», «BUOCUHTES
6enka», «CTpoeHme hepMeHTa», « XeMOCUHTES.

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHMe ANS NPUroTOB/IEHUSA
MOCTOSAHHbIX M BPEMEHHbIX MUKPOMpenapaTos.

JlaGopaTopuas padora «/13yyeHne KaTaIMTUYECKON aKTUBHOCTU hepMEHTOB
(Ha npymMepe amunniasbl UK KaTanasbl)».

JlaGopaTopnass padora «l/I3yyeHMe (PepPMEHTATMBHOIO pacLLenneHns
NnepoKcua BoAopoa B paCTUTENbHbLIX U XKUBOTHBIX KNETKax».

JlaGopaTopnass padora «CpaBHeHME [MpoLLeccoB  (POTOCMHTE3a W
XEMOCUHTE3a».

JlaGopaTopnas padora «CpaBHeHVe NPOLLECCOB OPOXEHUS U AbIXaHUSA»,

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakumun MaTpuyHOro cuHTesa. MNpuHUMN KOMMNIEMEHTAPHOCTU B peakLmax
MaTpUYHOro CUHTE3a. Peasm3aumna HacneACTBEeHHOW UH(opMaLmn. eHeTUYeCKNI
KOA, ero CBOWCTBa. TpaHCKpunuust — maTpuuHbid cuHTe3 PHK. TpuHumnbl
TPAHCKPUNUUK: KOMMJIEMEHTAPHOCTb, aHTUNapa/INelbHOCTb, aCUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTue TpaHcnopTHbIX PHK B GuocnHTese Gesika.
Ycnosusi 6uocuHTesa 6Genka. KogmpoBaHve amMmHOKMUCNIOT. Ponb pubocom B
bnocuHTese Genka.

Cospemennvie npedcmasieHusi o cmpoenuu cenog. OpraHn3aunsa reHoma y
NMPOKapuoT N 3ykKapmoT. Perynauus akTMBHOCTW FeHOB Yy MpPOKapuoT. ['MnoTesa
onepoHa (®. XKakob, XK. MaH0). Monexyiaprvie mexanuzmvl IKCNPECCUL 2eHO8 Y
aykapuom. Ponv xpomamuna 6 peeynsiyuu pabomor 2enos. Perynauns 06MeHHbIX
MPOLIECCOB B KNeTKe. KNeTouHbIli roMeocTas.

Bupycbl — HEKNeToUHbIe POPMbI XKMU3HN 1 06MraTHble napas3nTbl. CTpoeHue
MPOCTLIX U C/IOXKHbIX BUPYCOB, PETPOBMPYCOB, 6aKTePNO(aroB. JKusnennblil yuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a60/1eBaHNA Ye/IOBEKA, XXMBOTHbIX, pacTeHuid. CMALA, COVID-19,
coLumasibHble U MeAULMHCKIME NPOBeMbI.

Buoungopmamuka: unmezpayus u ananuz donvuux maccugog («bigdatay)
CMpYKmMypHulX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabnuubl N cxembl: «brnocnHTe3 benka», «I eHeTUYeCKUn Kog», «Bupycbi»,
«baKTepuogarmn».

IIpakTueckasi padora «Co3gaHne Moaenn Bupyca.

Tema 8. JKusHeHHBIA HUKJ KJIETKH

KneTouHbln UuKn, ero nepuogbl W peryndumsa. WHTeptasa M MUTOS3.
Oco6eHHOCTM NpoLeccoB, MpoTeKalwWwmnx B MHTepgase. oArotoBka KAeTKM K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIIA) NEPUO/bl MHTepdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaums. MpuHuunbl penamkauumn OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA ~ CUHTE3,  aHTUMNapane/bHOCTb.
MexaHunsm pennvkaunm OHK. Xpomocombl. CTpoeHMe XpomMocoM. Tenomepbl U
TenoMepasza. XPOMOCOMHbIA Habop KNeTKM — KapuoTun. [AuniongHblini un
ranfiongHoli  Habopbl XPOMOCOM. [TOMOSIOTMYHbIE  XPOMOCOMbI.  [10/10Bble
XPOMOCOMB!.

JeneHne KNeTkn — MnTto3. CTagnumnm MnTo3a 1 NPOUCXO0AALLME B HUX MPOLIeCChl.
Tunbl MnTo3a. KapnoknHes U UMTOKUHES. BUOMOTMYeCcKoe 3Ha4eHe MUTO3a.

Perynauusa MUTOTUYECKOro LMKNa Knetku. lNporpammupyemas KneTouyHas
rnéesib — arnonTos.

KnetoyHoe A4p0o, XPOMOCOMbI, (DYHKUMOHa/bHAsA FeHOMWUKA. Mexanusmol
npoaughepayuu, oughgepenyuposku, cmapenus u eudenu xiemokx. «llugposas
K1emKay — ououHgopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JemoHcTpanuu

Tabnuubl N cxembl: «XKU3HEHHbIA UMK KNETKM», «Mutos», «CTpoeHume
Xpomocom», «Pennukaunsa JHK».

O6opyaoBaHue: CBETOBOM MUKPOCKON, MUKponpenapaTbl: «MWUTO3 B K/eTKax
KOpEeLLKa NyKa.

JlaGopaTtopnass  pabora  «l/I3yyeHMe  XpOMOCOM Ha  rOTOBbIX
MUKponpenapaTax».

JlaGopaTopnas padora «HabMoLeHNe MUTO3a B K/IETKaX KOHUMKA KOpeLlKa
nyka (Ha rotoBbIX MUKpOMNpenaparax)».

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

Buonorunyeckoe pasHoobpasue OpraHu3MoB. OQHOK/EeTOYUHbIe,
KO/IOHWa/IbHbIe, MHOTOK/IETOYHbIE OPraHU3MbI.

OCO06eHHOCTM CTPOEHUSA U XKU3HEAEATENbHOCTN OLHOK/IETOUYHbLIX OPraHnM3MOB.
BakTepun, apxeu, OAHOK/IETOYHbIE TPUObI, OLHOK/IETOYHbIE BOLOPOC/N, ApYrue
NPOTUCTbLI. KONOHMaIbHbIE OpraHN3MbI.



B3aumocBA3b 4YacTeil MHOTOKIETOYHOro opraHuama. TKaHW, OpraHbl W
cucTembl opraHoB. OpraHnsm Kak egunHoe Lenoe. ['omeocTas.

TKaHW pacTeHni. TUMbl pacTUTENbHBIX TKaHe: 06pa3oBaTesibHast, MOKPOBHas,
NPoOBOAALLAsA, OCHOBHasA, MexaHu4yeckas. OCOBGEHHOCTU CTPOEHUS, (YHKLUMIA W
PacrnonoXeHns TKaHel B opraHax pacTeHWiA.

TKaHWN >XXMBOTHbIX WM 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvasnbHas,
COeAMHUTENbHAsA, MblleyHas, HepBHas. OCOGEHHOCTM CTPOEHUs, (PYHKLMIA 1
pacnosioKeHNs TKaHen B opraHax XXMBOTHbIX U Ye/loBeka.

OpraHbl. BeretatMBHble M reHepaTUBHbIE OpraHbl pacTeHWil. OpraHbl ©
CUCTEMbI OPraHoB XXMBOTHbLIX N YenoBeka. ®YHKLUNN OPraHoB Y CUCTEM OPraHoB.

Onopa Tena opraHusmoB. Kapkac pacteHuin. CkeneTbl OAHOKIETOUHBbIX W
MHOTOK/NETOYHbIX XXMBOTHbIX. Hapy)>XHbIA 1 BHYTPEHHWIA ckeneT. CTPOeHne 1 TUMbI
COENHEHNS KOCTEMN.

[BuxeHne opraHusmoB. [IBWKeHWE  OJHOK/ETOYHbLIX  OpraHuW3MOB:
ameébonaHoe, XXryTMKoBOe, pPecHMYHOoe. [BV)KeHMe MHOTFOK/IETOUHbIX PacTeHWM:
TPONMU3Mbl N HacTUW. [BUMXKEHMEe MHOTOKMETOUHbIX >XMBOTHLIX M Ye/loBeka:
MblLLeYHasa cuctema. Pedriekc. CKeneTHble MbILULbI 1 UX paboTa.

[MuTaHme opraHnM3mos. [NornoweHne BoAbl, YrneKnUCcIoro rasa n MUMHepasibHbIX
BELeCcTB  pacTeHuaMM.  [nTaHMe  >KMBOTHbIX.  BHyTpuMnonoctHoe
BHYTPUK/IETOUHOE MuLeBapeHne. MuTaHne Mno3BOHOYHLIX XWUBOTHLIX. OTAenNbI
NULLEBAPUTENBHOIO TpakTa. [luueBapuTenibHble >Kenesbl. [uLleBapuTensHasa
cucTema YesioBeka.

[bixaHne opraHn3mMoB. bixaHne pacTeHuin. JbixaHue XUBOTHbIX. Anddy3uns
rasoB yepes NOBEPXHOCTb KNeTKN. KOXXHOe AbixaHue. [bixaTesisHas NoBepXHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. [bixaHne NO3BOHOUHbIX XXMBOTHBIX 1 YeNOBeKa.
OBONIOLMOHHOE  YCNOXKHEHWE CTPOEHUA NErKUX TMO3BOHOYHbLIX KMBOTHbIX.
[bixaTenbHaa cuctema 4enoseka. MexaHU3M BeHTUNAUUKW NETKUX Y MTUL, W
MieKonuTaroWwmx. Perynaunsa apixaHus. [bixaTeNbHble 06bEMDI.

TpaHCcnopT BELUECTB Y OpraHvW3mMoB. TpPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCNOPT BeLlecTB Yy XXUBOTHbIX. KpoBeHOCHas cucTteMa W eé opraHbl.
KpoBeHOoCHad cucTemMa MO3BOHOYHbLIX J>KMBOTHbIX UM 4enoseka. Ceppue,
KPOBEHOCHbIE COCyfbl U KpoBb. Kpyrun KpoBoobpaileHus. 3OBOMOLUMOHHbIE
YCNOXHEHUA CTPOEHUS KPOBEHOCHOM CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. PaboTa
cepaua u eé perynaums.

BblgeneHne y opraH13moB. BblaeneHve y pacTeHuid. BoleneHne y XXMBOTHbIX.
CokpatuTenbHble BakKyonu. Opradbl BblgeneHusa. ®unbTpauma, cekpeumns wu
obpaTHOe BcacbiBaHME KaK MexaHu3Mbl paboTbl OpraHoB BblgeneHus. CBA3b
MOIOCTU Tena C KPOBEHOCHOW W BbIAENNTENIbHOW cucTeMamu. BblgeneHve y



MO3BOHOYHbIX XXMBOTHbLIX W 4enoBeka. [Moykn. CTpoeHne U (PYHKLMOHNPOBaHNE
He(hpoHa. Obpas3oBaHMe MOUM Y YesioBeKa.

3awuta y opraHusmoB. 3awWuTa Yy OAHOKIETOYHbLIX OpraHvu3moB. Cnopbl
GaKTepUi 1 LACTbI NPOCTEMLLMX. 3aLLUMTa Y MHOTOKNETOUHbIX pacTeHUI. KyTukyna.
CpepcTBa NacCMBHON M XMMUYECKOR 3awmnTbl. PUTOHUMIDI.

3alwmnTta 'y MHOTOKNETOUHbIX XMBOTHbIX. [MOKPOBbI U UX MPOU3BOAHBIE.
3awmta opraHuama ot 60ne3Heil. VIMMyHHas cucTteMa 4enoBeka. KneTouHbid u
rYMOpPa/ibHblA UMMYHUTET. BPOXXAEHHBLIA M NPUOBPETEHHBIN  CNEeLnpPUUECcKuia
NMMYHUTET. Teopuns KNoHa/lbHO-CeNneKTuBHOro ummyHuteta (M. dpnamx, ®. M.
BepHeT, C. ToHeraea). BocnanurenbHble 0TBETbI OPraHNM3MoB. Po/ib BPOXAEHHOTO
NMMYHWTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHWIA.

PasgpaxmmocTb W perynauusa y  OpraHusmMoB. PasgpakmmocTb Yy
OAHOK/ETOUHBIX OpPraHn3MoB. Takcucbl. Pa3gpaXXnMoCTb U Perynsauns y pacTeHuil.
PocTOBbIE BELLECTBA U UX 3HAYEHNE.

HepBHad cuctema M peniekTopHas perynaums y >XUBOTHbIX. HepBHas
cucTema v eé oTaenbl. IBOMOLNOHHOE YCNIOXHEHNE CTPOEHNS HEPBHOMN CUCTEMbI Y
XUBOTHbIX. OTAeNbl FOMOBHOrO MO3ra MO3BOHOYHBLIX >KMBOTHbIX. Pedinekc u
pediekTopHasA ayra. be3aycnoBHble 1 YCNOBHbIE PetIeKCh!.

['ymopanbHas perynauma U 3HOOKPUHHAA CUCTEMA XKMBOTHLIX U YenoBeKa.
YKenesbl 3HLOKPVMHHOW CUCTEMbI U UX TOPMOHbI. [leiCTBME FOPMOHOB. B3aumocBA3b
HEPBHOM 1 3HAOKPUHHOW cucTeM. ['MnoTanamo-runodursapHas cucTema.

JlemoHcTpanuu

MopTpeT: L. I1. IaBnos.

Tabnuubl N cxembl: «OfHOKNETOYHbIE BOLOPOC/N», «MHOIOK/IETOUHbIE
Bogopocnu», «bakTepumn», «lpocTeiiwne», «OpraHbl LBETKOBbLIX PaCTEHWUIA»,
«CUCTEMbI  OPraHoB  MO3BOHOYHBLIX XWBOTHbIX», «BHYTpPeHHee CTpOeHue
HaCEKOMbIX», «TKaHW pacTeHui», «KOpHeBble CUCTEMbI», «CTpoeHne cTebns»,
«CTpOEHMe NNCTOBOM MNACTUHKM», «TKaHU XMBOTHbIX», «CKeNeT 4enoBeka,
«luweBaputenbHaa cuctema», «KpoBeHOCHasd cuctema», «[bixaTe/ibHas
cucTema», «HepBHas cucTema», «Koxa», «MblLeYyHas cucTema»,
«BblaennTensHas cucTteMa», «SHAOKPUHHAA cuctema», «CTPOEHME MbILWUbI»,
«IMMyHUTET»,  «KWLWIEYHONONOCTHbIE»,  «Cxema  MNUTaHUA  pacTeHUIA»,
«KpOBEHOCHbIE  CUCTEMbI  MO3BOHOYHBLIX >KUBOTHbLIX», «CTpOeHWe ruapbi»,
«CTpoeHve nnaHapuu», «BHYTpPeHHee CTPOeHWe [0XKAEBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NArywKkuW»,  «HepeHad  cucTema
npecMmblkawolWmnxea»,  «HepBHaa  cuctemMa  nNTUL», «HepBHad  cuctema
MJIEKOMUTAIOLLNX», «HepBHaa cucTema YenoBeka», «Pediiekc».

O6opyaoBaHMe: CBETOBO MWMKPOCKOM, MUKponpenapaTbl O4HOKNETOYHbIX
OpraHu3MoB, MWKponpenapaTbl TKaHel, pPakoBMHbI MOJIKOCKOB, KOJMIEKLMM



HaCEKOMbIX, WUITIOKOXMX, YKMBble 3K3EMMIAPbl KOMHATHbIX PacTeHwuin, repbapuu
pacTeHWn pasHblX OTAEeN0B, BMXKHbIE MNpenapatbl XXUBOTHbLIX, CKeNeTbl
MO3BOHOYHbIX, KOMINEKUMA 6ECMO3BOHOUHBIX YMBOTHbLIX, CKENeT 4esioBeka,
06opyfoBaHWe 418 AeMOHCTPaLUMM NOYBEHHOIO 1 BO3AYLLHOIO NMUTaHWS pacTeHWA,
pacLLenieHnst Kpaxmana n 6enKoB nof AecTBreM (hepMeHTOB, 060pyaoBaHMe AN
AEMOHCTPaLMM ONbITOB MO U3MEPEHWNIO XXM3HEHHOW EMKOCTU NETKUX, MexaHn3ma
AbIXaTeNbHbIX ABVKEHWNIA, MOAENN TOMIOBHOIO MO3ra Pas/IMyHbIX XXUBOTHbIX.

JlaGopaTopuas padora «/13y4yeHune TKaHeil pacTeHUI».

JlaGopaTopuas padora «/13y4yeHne TKaHe XXMBOTHbIX».

JlaGopaTopHnasi padora «l/13y4yeHne OpraHoB LBETKOBOI0 PacTeHNS».

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®PopMbl PasMHOXEHNA OPraHM3MoB: 6ecrofioe (BKIHOYas BEreTaTvBHOE) U
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWe,  CrOPY/ALMS,
(hparmeHTaLus, KIOHMPOBaHME.

[MonoBoe pasmHOXeHWe. [MonoBble KMETKW, v rametbl. Meiio3. Ctagum
Melio3a. MoBefeHne XpoMOCOM B Meio3e. KpoccrHrosep. Broiornyeckunin cmbicr
Melri03a W MonoBoro npouecca. Meio3 n ero Mecto B >KWU3HEHHOM LMKIe
OpraH13Mos.

MNpeasapoabilleBoe pa3BuTue. FameToreHes y >XMBOTHbLIX. [10/10Bble YKenesbl.
ObpasoBaHvie 1 pa3BuUTME NOMOBLIX KNETOK. CriepmaToreHes u ooreHes. CTpoeHue
MO/I0BbIX K/IETOK.

OnnofoTBOpeHMe ©  3MOPUOHA/IbHOE pas3BUTUE KMBOTHbLIX. Cnocoobbl
OM/0A0TBOPEHUSA: HAPYXKHOe, BHYTPeHHee. MapTeHoreHes.

NHamBrayanbHOe pasBuTe opraHnM3MoB (OHTOreHe3). AMOPMOOrna — Hayka
0 Pa3BUTUM OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss  mopgocenos u modenu mopghoceneza. CTagum 3ambpuoreHesa
XXUBOTHbIX  (Ha npumepe  nArywku).  OpobneHuve. Twunbl  APO6MEHWS.
Jlemepmunuposannoe u HeoepmuHuposarnHoe oOpoonenue. bracmyna, munsi
oracmyn. OCOBEHHOCTU APO6/MEHNA MeKonuTalowmx. 3apofbllleBble JINCTKU
(racTpynsauus). 3aknagka opraHoB 1 TKaHel 13 3apofblLLIeBbIX IMCTKOB. B3aviMHoe
BAMSHME YacTeil pa3BMBaloOLerocs 3apojpia (3MOpMoHaibHas WHAYKLNA).
3aknagka nnaHa CTPOEHWS >KMBOTHONO KakK  pesy/nbTar  MepapXuyeckux
B3aMMOMENCTBUIN reHOB. BnvsHWe Ha 3MOpPUOHaNbHOE pasBUTUE Pas3INYHbLIX
(haKTOPOB OKPY>KatoLLEein cpefbl.

PoCcT ©n pasBuTUE >XXMBOTHbIX. [OCTaMOpUOHaNbHbIA nepuod. lMpsMoe u
HenpsmMoe passutve. PasButve C MeTamMop(o3oM Yy 6eCcno3BOHOYHBLIX U
MO3BOHOYHBIX XMBOTHbIX. BWOMOrMyeckoe 3HayeHMe MpPAMOro U HenpsMoro
pasBUTUSA, UX pacrnpocTpaHeHWe B Npupoge. Tunbl pocTa >XMBOTHbIX. PaKTOpbI
Perynaumm pocta XX1UBOTHbIX U Yyenoseka. CTagum nocTaMopuoHabHOro pas3BmUTUS



Y )XMBOTHbIX 1 YenoBeKa. [leproabl OHTOreHesa yesnioBeka. CTapeHne 1 CMepThb Kak
61osiornyeckme nNpoLeccsl.

PasmMHOXeHVe W pa3BuTUE pacTeHuid. ameTtomuT M cnopout. Melio3 B
YXM3HEHHOM LK/e pacTeHWA. Obpa3oBaHme Crop B nNpouecce Meinosa. FameToreHes
y pacteHuii. ONnogoTBOPEHME N Pa3BUTHE PaCTUTENIbHBLIX OPraH13mMoB. [BoliHoe
OM/0A0TBOPEHNE Y LiBETKOBbLIX pacTeHnin. ObpazoBaHue 1 pa3BUTUE CEMEHN.

MexaHn3Mbl Perynsauum OHTOreHes3a y pacTeHui U XXMBOTHbIX.

JdeMoHCcTpaMuA

MopTpeTsl: C. I'. HaBawwmnH, X. LLnemaH.

Tabnuubl 1M cxembl: «BeretaTmBHOE pa3MHOXeHWe», «Tunbl 6ecrnonoro
Pa3sMHOXEHUA», «Pa3MHOXEeHWe XnamuaoMoHaabl», «PasMHOXeHMe 3Br/eHbI»,
«Pa3MHOXeHMe rnapbl», «Menos3», «XpoMOCOMbI», «["ameToreHes», «CTpoeHue
AALEKNETKN N cnepMaTo3omaa», «OCHOBHblE CTaauMM OHTOreHesa», «llpsmoe u
HenpsMoe pasBuTMe», «Pa3BUTME MAaCKOro >Xyka», «Pa3BUTME capaHumn»,
«Pa3Bute narywkm», «[BonMHOe OMn/oA0TBOPEHME Y LBETKOBbIX PaCTEHWUA»,
«CTpoeHne cemMaH OAHOAOMbHbLIX WU ABYAO/NbHbLIX PaCTeHUIN», «KU3HEHHbIA LK
MOPCKOW KanycTbl», « X KMU3HEHHbIN UMK MXa», « KWU3HEHHbIN LMK/ NanopoTHUKa»,
«XKM3HEHHBIN LMK/ COCHbI».

O6opyaoBaHMe: CBETOBOM MWMKPOCKOM, MWUKponpenapatbl SNUEKNETOK W
cnepmaTo3onoB, Mofenb «LInkn pasBuTus NAryLuKm».

JlaGopaTopHnasi padora «l/I3yyeHne CTPOEHUSA MOMOBLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTnueckas padora «BbIBNEHME MPU3HAKOB CXOACTBA 3apOAbILLIENA
MO3BOHOYHbIX XXUBOTHbIX».

Jlabopatopuasi paGora «CTpOeHMe oOpraHoB pPasMHOXEHMA BbICLUNX
PacTeEHNA».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3smMoB

icTopnsa CTaHOBMIEHUSA U Pa3BUTUS TEHETUKIN KaK HayKu. PaboTbl . MeHaens,
. pe ®pusa, T. MopraHa. Ponib 0Te4YeCTBEHHbIX YYEHbLIX B Pa3BUTUN TEHETUKMW.
PaboTbl H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. [. KapneyeHko,
FO. A. dununyeHko, H. B. TumodeeBa-PecoBCKoro.

OCHOBHbIe TeHeTUYeCK1e NOHATUA U CUMBOJIbI. [T OMOMOrMYHbIE XPOMOCOMBI,
a/inenbHble TeHbl, anbTepPHaTUBHbIE MPU3HAKK, AOMUHAHTHbLIA N PeLEeCCUBHBIN
NPU3HaK, roMo3nroTa, reTepo3nroTa, YicTtas NMHNUA, rmopuabl, reHoTUM, PeHoTUn.
OCHOBHble  MeTOAbl  TFEHETUKWU:  TUOPUAONOTMYECKUIA,  LUTONOMMYECKUA,
MOJIEKY/ISIPHO-T€HETUYECKMA.

JleMmoHcTpanuu



MopTpetol: . MeHgens, I'. ge ®pus, T. MopraH, H. K. Konbyos, H. .
Basunos, A. H. benosepckuin, I'. . KapneueHko, FO. A. ®unmnyeHko, H. B.
TumodpeeB-PeCcoBCKMA.

Tabnuubl 1 cxemMbl: «MeTofbl FeHETUKNY», «CXeMbl CKPeLLMBaHUSA.

JlaGopaTopnass padora «[po3ouia  KaK OObEKT  TeHeTUYeCcKMX
nccnefoBaHnn.

Tema 12. 3aKOHOMepHOCTI/I HacCJEeACTBCHHOCTHU

MoHornépuaHoe ckpewmsaHue. [lepBblit  3aKOH MeHaens —  3akKoH
eflMHO06pasns rMbpuaoB NepBOro NOKoseHNs. Npasuio 4OMUHUPOBaHUSA. BTopol
3aKOH MeHzens — 3aKOH paclienneHns npusHakos. LinTonormnyeckne OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. M'MnoTesa YACTOTbI ramer.

AHanvsnpytoulee ckpelmBaHue. NpomMeXXyToYHbIA XapaKTep HacnefoBaHuS.
PacLLenneHme npnu3Hakos Npu HEMOSHOM AOMUHNPOBaHUN.

AnrnépunaHoe ckpelmBaHue. TpeTuin 3akoH MeHens — 3aKoH He3aBUCUMOr0
HacnefoBaHMA NPU3HaKOB. LiMTonornyeckne 0CHOBbI AUTMOPUAHONO CKPELLMBaHUS.

CuennieHHoe HacnefoBaHue npu3HakoB. Pab6oTtbl T. MopraHa. CuennieHHoe
HacnefoBaHWE TEHOB, HapylUeHWe CUENIeHns Mexay reHamu. XpomocoMHas
Teopusa HacneaCcTBEHHOCTH.

"eHeTUKa nona. XpoOMOCOMHbIN MexaHWU3M orpefeneHmst nona. Aytocombl 1
Mo/I0Bble XPOMOCOMbI. [TOMOrameTHbI U reTeporaMeTHblil Non. eHeTUyeckas
CTPYKTYypa No/sioBbIX XpOMOCOM. HacnegoBaHne Npu3HaKoB, CLEMNIEHHbIX C NOJIOM.

[CeHOTMN KaK LieNIocTHaa cuctema. MNienoTponms — MHOXeCTBEHHOE feCTBYE
reHa. MHOXeCTBEHHbIA annenvsM. B3auMofeicTsue HeansieflbHbIX  FEHOB.
KomnnemeHTapHOCTbL. nuctas. lNonvmepus.

["eHETUYECKMIA KOHTPO/Tb Pa3BUTUA PACTEHUIA, XKMBOTHbIX W Ye/IOBEKA, a TaKXXe
(PM3MONOrNYECKMX  NPOLLECCOB,  MOBEAEHUSS U KOTHUTUBHBLIX  (DYHKLWNA.
["eHeTUYeCKMe MeXaHM3Mbl CUMOMOreHesa, MexaHU3Mbl B3aUMOAENCTBUSA «X03AMH
— napasnT» K «X039MH — MUKPOOMOM». [eHeTUYEecKMe acnekTbl KOHTPONS U
N3MeHeHMs1 HacNeACTBEHHON MH(OPMAaLMK B MOKONIEHNAX KNETOK 1 OpraHu3MOB.

JleMoHCTpauumn

MopTpeTsbl: I'. MeHaens, T. MopraH.

Tabnmupbl 1 cxembl: «[epBblid U BTOPOW 3aKOHbI MeHgens», « TpeTuii 3aKoH
MeHgensa», «AHanusnpyloLlee CKpewmBaHue», «HenonHoe AOMWUHMPOBaHME,
«CUensieHHoe HacnefoBaHVWe MPU3HAKOB Yy Apo30gunbl», «[eHeTMKa nona»,
«Kapmotn  4yenoseka», «Kapuotun  Apo3oguibl», «Kapuotun  NTuupbl»,
«MHOXXECTBEHHbIV annennsm», «BzammogencTeme reHoB».

Ob6opyfoBaHve: Mofenb AN AEeMOHCTpauMu  3aKOHOB  efMHO06pasus
rmopnaoB MepBOro MOKOMEHWA W pacLUernieHus Mnpu3HakoB, MOAeNb [Ans
[AEMOHCTpaUMN 3aKOHa He3aBUCMMOrO HacnefoBaHWA MNPU3HAKOB, MOAE/b [ANS



AEMOHCTpauUn CUEenIeHHoOro HacnefoBaHWA MPU3HAKOB, CBETOBOM MWKPOCKOM,
MUKponpenapar: «po3odunax.

IlpakTuuyeckasn padora «l/I3yyeHne pesynbTatoB  MOHOMMOGPUAHOIO
CKpeLLMBaHUA Y ApP030UNbI».

IIpakTnyeckass  padora  «/I3yyeHne  pesynbTatoB  AUTMOGPUAHOIO
CKpeLLMBaHuA Y 4PO30UNbI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3anmogeicteme reHotuna v cpegbl nNpu  (hOPMUPOBaHUK  (heHOTUNA.
I3MeHUYMBOCTb NPUM3HAKoB. KaueCTBeHHbIE M KONNYECTBEHHbIE MpuU3Haku. Buapl
N3MEHYMBOCTW: HEHACNeACTBEHHas N HacneCTBEHHas.

MoanukaumoHHad M3MeHUMBOCTb. Ponb  cpedbl B (DOPMUPOBAHUN
MOANMPUKALMOHHON N3MEHYMBOCTW. Hopma peakummn npusHaka. BapuaunoHHbIN
psg 1M BapuauuoHHas Kpueasi (B. WoraHHceH). CBoilcTBa MOANPUKALIMOHHON
N3MEHYMBOCTH.

["eHOTMMMYeCcKas N3MeHYMBOCTb. CBOMCTBA FrEeHOTUMNYECKON N3MEHUMBOCTMN.
Buabl reHOTUNMYECKOW N3MEHYMBOCTM: KOMOMHATBHasA, MyTaLMOHHas.

KombuHaTBHas M3MeHYMBOCTb. Meio3 M MnosoBoM MNpoLecc — OCHOBa
KOMOWHATMBHOW U3MEHUYMBOCTU. POSIb KOMBUHATVBHOWN M3MEHUMBOCTY B CO3AaHMM
reHeTMYecKoro pasHoobpasus B npeaesiax 04HOro BMAa.

MyTaunmoHHas W3MEHYMBOCTb. Buabl MyTauuid: TeHHble, XPOMOCOMHbIE,
reHomMHble. CMOHTaHHbIe W WHAYUMPOBAHHble  MyTauuu. ApepHble  W”
unTonnasmatnyeckne mytauun. ComaTUyeckue U nososble mMyTauun. MNMpUUnHLI
BO3HWKHOBEHUA  MyTauuit. MyTareHbl M WX B/AUSIHAE Ha  OPraHu3Mmbl.
3aKOHOMEpHOCTX MYTALMOHHOIo npouecca. 3akKOH TOMOJIOTUYECKUX PALOB B
HacneacTBeHHON mameHumBocTn (H.. BaBunoB). BHesfgepHas M3MEHUMBOCTbL U
HacneACTBEHHOCT.

Onueenemuxa u INUSEHOMUKA, pPOJIb INUCEHEeMUYEeCKUX qbakmopoe 6
HACIe008AHUU U USMEHYUBOCMU d)eﬂomunuqecmtx NPUSHAKOB Y OP2AHU3MOE.

JleMoHCTpauumn

MopTpeTsl: I'. e ®pus, B. NoraHHceH, H. . BaBnnos.

Tabnuubl 1 cxembl:  «Bugbl  n3MeHUMBOCTM», «MoAn(pUKaLNOHHAA
N3MEHYMBOCTb», «KombunHaTnBHas N3MEHUYNBOCTb», «Meio3s»,
«OnnogoTBopeHme, «I"eHeTnYecKne 3a60/1eBaHNA YenoBeKa», «Brabl MyTaumity.

O6opyoBaHue: XuBble U repbapHble 3K3eMMNAPbl KOMHATHbLIX PacTeHUMN,
PUCYHKW (hoTorpaduim) XXNBOTHBIX C PasIMYHbIMU BUAAMW N3MEHYMBOCTW.

JlaGopaTopHhasi pabora «MccnepgoBaHme 3aKOHOMepHOCTel
MOAN(UKALMOHHOW  M3MEHYMBOCTM. [1OCTpOEHMe BapuauUMOHHOIO psija U
BapUaLMOHHON KPUBOW».



IpakTuyeckas padora «MyTtaumm y  [gpo3ounbl  (Ha TOTOBbIX
MUKpOnpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBeKA

Kapnotun uenoseka. MexXayHapofHas nporpaMMa WcCCefoBaHUA reHoma
yesioBeka. MeToAbl  M3y4YeHWA  TEHETUKU  Ye/OBeKa:  reHeaslorMyeckuil,
GNN3HELLOBbIN, LMTOreHeTUYECKNA, NoONyNALNOHHO-CTaTUCTUYECKUIA,
MOIEKYNAPHO-TeHETUYECKMIA. CoBpemeHHOe onpegeneHune reHoTumna:
MOSIHOFEHOMHOE CEKBEHUPOBaHWEe, reHOTUMUPOBaHWe, B TOM YWC/e C MOMOLLbIO
MLIP-aHann3a. HacneacTBeHHble 3a60/1eBaHNA YenioBeka. ["eHHble 1 XPOMOCOMHbIe
0onesHN 4enoBeka. bBonesHn ¢ HacneACTBEHHOW MpPeLpacnofiOXeHHOCTbHO.
3HayeHVe MeAULMHCKOW TeHeTUKM B MPefoTBPALLEHUN N JIEYEHUN TEHETUYECKNX
3aboneBaHn Yenoseka. MeaMKO-reHeTU4eckoe KOHCYnbTUpoBaHue. CTBOMOBbIE
KNeTKW. MOHATME «FeHETUYECKOro rpysa». OTUYECKMe acMeKTbl UCCMeA0BaHW B
061aCTN pefakTMPOBaHUA FreHOMa 1 CTBOJIOBbIX K/IETOK.

CeHeTUYeCKMe (aKTOpbl MOBbLILIEHHOW YyBCTBUTE/IbHOCTU YenoBeKa K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HeHUIO OKpYXKatoLLel cpefbl. FeHeTu4yeckas
NpeapacnosioKeHHOCTb Ye/loBeKa K MaTo/orUsM.

JlemoHcTpanuu

Tabnuubl 1 cxembl: «KapuoTun 4yenoseka», «MeTofbl U3YYEHUA TEHETUKM
yenoBekay, «I"eHeTnYecKne 3a60/1eBaHNSA Ye/loBEKa.

IIpakTuyeckas padora «CocTaB/neHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cesrekuusi OpraHu3sMoB

JomecTrkauma n cenekumsa. 3apoxkaeHue cenekunm n gOMecTuKaummn. YyeHue
H. . BaBunoBa 0 LleHTpax NPOUCXOXAEHUS UM MHOroobpasmst KynbTyPHbIX
pacTeHuid. Ponib cenekuun B CO34aHNM COPTOB PacTEHWNIA U MOPOL XKMBOTHbIX. Copr,
nopoga, Lwramm. 3aKOH roMOI0rMyYecKnX psagoB B HaceACTBEHHOW M3MEHUYNBOCTY
H. V. BaBnnosa, ero 3Ha4eHue Ans cenekLuMoHHOM paboThl.

MeToabl CeNneKUMOHHON paboTbl. WCKYCCTBEHHbI OTOGOP: MacCoBbI U
UHOVBUAYANIbHBIA.  JTanbl  KOMOWHAUMOHHOW  cenekumn.  VcnbiTaHue
npoussoguTeneir no notomctey. OTOOP MO rEHOTMNY C MOMOLUGIO OLEHKM
(heHOTMMNA NOTOMCTBA M OTOOP MO reHoTUMY € NoMoLLbto aHanmsa AHK.

NCKYCCTBEHHbIA ~ MyTareHe3 Kak  MeTOZ  CeNeKUMOHHOW  paboThl.
PagnaLOHHbIR N XMMUYECKMIA MyTareHe3 Kak UCTOYHWK MyTauuii y KyNbTYPHbIX
(hopM opraHuM3moB. Wcnosb3oBaHWE TEHOMHOrO pefakTUpPOBaHWA W METOLOB
pPeKOMOUHaHTHbIX AHK ans nonyyeHns NCXOAHOro maTepuana ansa cenekuum.

MonyyeHwne noMnNIoua0B. BHyTpuBMaoBas rmépuamsayms.
BNM3KOPOACTBEHHOE  CKpeluvBaHMe, WM MHOpuAWMHT.  HepoacTeBeHHOe
CKpewnBaHve, UM aytopuauHr. FeTeposnc n ero npuyunHbl. Mcnonb3oBaHue
reteposnca B cenekuun. OTtaanéHHas rmopuamsaums. NpeogoneHne 6ecnioams



MEeXBWAOBbIX TMOpPUA0B. [OCTUXEHNS CeNeKLMM PACTEHWNIA N XXUBOTHbIX. «3enénas
PEBOIIOYUAL.

CoxpaHeHue 1 n3yYeHne reHeTUYECKMX PeCYPCOB KYIbTYPHbIX PACTEHWI U UX
ANKNX POAMYEn ANS CO34aHMS HOBbIX COPTOB U TMOPUA0B CeIbCKOXO3ANCTBEHHbIX
KYNbTyp. MH3yuenue, coxpawenue u ynpasieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U APOMBICII0BbLX  IHCUBONIHBIX 6 UENAX VIYUUIERUA
cywyecmeyromux u CO30aHUsl HOBbIX I’lOpO(), AUHUU U Kpoccos, 6 nmom uucie ¢
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008AHULL, Nepedosblx uoell U
nepcnekKmueHsvlx mMexHoI02Ul.

JdeMoHCcTpaMu

MopTtpetbl: H. . Basunos, . B. MuuypuH, I'. A. KapneueHko, 1. T1.
NykbaHeHKo, b. J1. Actaypos, H. bopnoyr, 4. K. benses.

Tabnuubl N cxembl: «LIeHTPbI MPOUCXOXAEHNA 1 MHOT000Pa3ns KybTYPHbIX
pacTeHUin», «3aKOH FOMOIOrMYECKUX PAfOB B HAc/MeACTBEHHON WU3MEHUYMBOCTU,
«MeTogpl cenekunmn», «OTaanéHHas ruépuansauns», «MyrareHes».

JlaGopaTopHas padora «/13y4eHne COPTOB KyNbTYPHbIX pPacTeHU 1N NOPOS,
LLOMALLHUX XXUBOTHbIX».

JlaGopaTopuas padora «/13y4yeHne MeTO0B CENEKLNN PaCTEHNIA».

IpakTHyeckasn padora «[1PVBMBKA PACTEHUIA».

Okckypeust «OCHOBHblE MeTOAbl UM AOCTUDKEHUA CENEKUUN PacTeHUin ©
YXMBOTHbIX (Ha CENEKUNOHHYO CTaHUuIo, NnJeMeHHYH (hepmy,
COPTOMCNbITaTe/IbHbIA  Y4acCTOK, B TeMIMYHOE XO3AWCTBO, B labopatoputo
arpoyHVBEPCUTETA UM HAYHHOTO LieHTPa)».

Tema 16. BuorexHo0rusi U CHHTeTH4YEeCKasi OMOJIOTH S

OO6beKTbl, MCMNOMb3yeMble B OMOTEXHOMOMMM, — K/IETOYHbIE N TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, 74 XapaKTepuUCTUKa. TpagnumoHHasn
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBIX  MPOAYKTOB,
BUHOAeNne. MUKpPOBMONOrnYecknin  cmHTe3. OOBEKTbI  MUKPOOMONOTMYECKUX
TEXHO/I0rniA. NMpon3BoACTBO 6e/1Ka, aMMHOKUCIOT Y BUTaMUHOB.

Co3faHne TEXHOMOrMin U UHCTPYMEHTOB LiefleHarnpaB/ieHHOr0 MU3MeHeHUs Y
KOHCTPYMPOBaHNSA reHOMOB C Lie/Ibi0 NOJTyYeHUsA OPraHn3MoB U UX KOMIMOHEHTOB,
COAepXalunx He BCTpeyaroLLmecs B Npupoae OMOCUHTETUYECKME MYTH.

KnetouHas mHXeHepusi. MeTofbl Ky/bTypbl KNeTOK WU TKaHel pacTeHuid u
XMBOTHbIX. KpunobaHkn. Comartuyeckasd rnmépuamsaums mn  comaTUyecKuia
ambpuoreHes. licnonb3oBaHWe raniongoB B CeNeKkUMn pacTeHWin. Iloayuenue
MOHOKNOHANbHBIX anmumel. Mcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIOHATIbHBIX
anmumen 6 meduyure. VICKYCCTBEHHOE OMIOA0TBOPEHNe. PeKOHCTPYKUUS
ANLEKNETOK U KIOHMPOBaHME XXMBOTHbLIX. MeTog TpaHCniaHTauuu agep KAeTok.



Texnonocuu 0300p06ﬂ€H1/l}Z, KYyJbmusuposeaHusl U MUKPDOKJIOHATIbHO20 PA3SMHONCEHUA
CeNbCKOXO3AUCBEHHBIX KYAbmYP.

XpoOMOCOMHaA W TeHHas WHXXeHepusi. VICKYCCTBEHHbIN CUHTE3 reHa U
KOHCTpyupoBaHue peKoMOuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
LOCTVXXeHNS U NepCrneKTUBbI XPOMOCOMHOW Y TeHHOW MHXXEHEPUN. DKONOrMYeCcKme
N 3TUYECKME NPO6/IEMbI FTEHHOW MHXXEHEPUN.

MeauumHcKne 6uotexHonoruum. NMoctreHoMHas uudgposas meguumHa. MLP-
AMarHoctmka. MeTabo/IoMHbIA  aHaIn3, TeHOLEHTPUYECKMIA aHaM3 npoTeoma
yenoBeka 4719 OLEHKW COCTOSAHWA ero 340poBbsA. Vcrnonb3oBaHWe CTBOMOBbLIX
Knetok. TapreTHaa Tepanusa paka. 3D-6uovHXeHepusa [4ns  pas3paboTKu
(hyHAaMeHTa/IbHbIX OCHOB MeAMLMHCKUX TEXHONIOTUIA, CO34aHns KOMIMIEKCHbIX
TKaHeil CoYeTaHWeM TEXHOIOMNA TPEXMEPHOIO GUONPUHTUHIA N CKagongmHra
A1 peLleHns 3aaay nepcoHaIn3npPoBaHHON MeANLMHBI.

Co3flaHne BEKTOPHbIX BaKUMH C Lenblo obecrievyeHnss KOMOUHMPOBAHHOW
3aWwmTbl 0T BO36yauTenein OPBW, ycTaHOBNeHWE MOMEKYNAPHBIX MeXaHU3MOB
(hyHKUMOHMpOoBaHMsA PHK-cogepxalmx BMPYCOB, BbI3bIBAKOLIMX 0COO0 OMacHble
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JlemoHcTpanuu

Tabnuubl N cxembl: «/cnonb3oBaHe MUKPOOPraHM3MOB B MPOMbILLIEHHOM
NPON3BOACTBE», «KNeToUHaA MHXeHepUa», «I eHHas MHXXeHepusa».

JlaGopaTopHnas padora «/13y4yeHne 06beKTOB BMOTEXHOMOM M.

IIpakTuyeckas padora «[10/1y4eHNE MONOYHOKUCILIX NPOAYKTOBY.

Oxckypeusi «BYOTEXHOMOMMA — BadKHEWWas MpPoM3BOAUTENbHAA CUNa
COBPEMEHHOCTM (Ha BUOTEXHOOrMYECKOe NPON3BOACTBO).

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE 3BOJIONMUOHHBIX NpeIACTABJICHUNA B
OMoJIoruM

JBOMOUNOHHAA Teopua Y. [apsuHa. [1pefnocCbiikM  BO3HUKHOBEHUS
fapBuHM3Ma. XX13Hb N Hay4yHasa aeaTenbHoCcTb Y. [JapsuHa.

[BvKyLLMe cunbl 3B0AKOLMI BUAOB MO Y. [lapBuHY (BbICOKast MUHTEHCUBHOCTb
PasMHOXEHNS1  OpPraHWM3MOB, HacnefACTBeHHasd W3MeHUYMBOCTb, 6Gopbba 3a
CYLLLeCTBOBaHWE, eCTECTBEHHbIA U NCKYCCTBEHHBIA 0TOOP).

OdopmneHne cuHTeTMYecKo Teopum 3ssomoumn (CT3I). HeiTpanbHas
Teopua  3somoumn. COBpPeMeHHas  3BOMIOUMOHHAsA  6uonorusd.  3HadveHue
3BONHOLMOHHONM Teopuun B (hOPMNPOBaHMUM eCTECTBEHHO-HaYYHON KapTUHbI MUpa.

JlemoHcTpanuu



MopTpeTbl: ApuctoTenb, K. JlIuHHen, XK. b. Nlamapk, 3. XK. CeHT-Unep, X.
Ktosbe, Y. AapsuH, C. C. YeTtsepukos, L. L. LUmanbrayseH, k. XongeH, O. K.
benses.

Tabnmupl 1 cxembl: «CrucTema xusoi npupogbl (no K. JInHHero)», «JlecTHULa
XMBbIX cyLlecTs (Mo Jlamapky)», «MexaHnu3M popmM1poBaHMs MPUCMOCOBNEHNIA Y
pacTeHWn N XXMBOTHbIX (M0 JTamapKy)», «KapTa-cxema MapLupyTa nytewecTsus Y.
HapBuHa», «Haxogku Y. [dapBuHa», «dDopMbl 6OpbObl 3a CYLIECTBOBAHMEY,
«[opogbl rony6en», «MHOroobpasme KynbTypHbIX (POPM KanycTbl», «I1opofbl
[AOMaLLHNX XXMBOTHbIX», «CxeMa 06pa3oBaHuNA HOBbIX BMAOB (N0 Y. [apBuHy)»,
«CxeMa COOTHOLUEHNS ABMXYLIMX cUn 3BONHOLUNN», «OCHOBHbIE TOMOXKEHNS
CUHTETUYECKOW TEOPUM 3BOJTHOLNN.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak anemeHTapHaa efuHuua 3sonounn. CoBpeMeHHbIe METObI
OLEHKN TeHeTMYecKoro pasHoobpasvst M CTPYKTYpbl nonynsunid. M3meHeHue
reHooHZa MONyNAUMM KaK 3/1eMeHTapHOe 3BO/IOUMOHHOE fABfieHMe. 3aKOoH
reHeTMYecKoro pasHosecus . Xapau, B. BaiHb6epra.

AnemMeHTapHble (akTopbl (ABVIKYLIME CU/bl) 3BOMOUMA. MyTauMOHHbI
npouecc. KombuHaTVBHas W3MeHUYMBOCTb. [lpeiid TreHOB —  C/y4aiHble
HeHarnpaB/ieHHble N3MEHEHWS YacToT asneneit B nonynaumnax. ekt oCHoBaTeNs.
Appexm O6ymoiiounozo eopaviuuxa. CHUMNCEHUE 2eHemUYecK020 pPa3H00OpPA3UsL:
npuyunsl u cnreocmsus. llposenenue s¢pgpexma opetigha eenog 6 6ONLUWUX U MATBIX

NONYIAYUSIX. Mwurpayumn. N3onayusa nonynaumi: reorpauyeckas
(npocTpaHCcTBEHHas), bronornyeckas (PenpoayKT1BHas).
ECTeCTBEHHbIN OTOOP — HanpaBnAOWMA hakTop 3BonoUUN. PopMbl

eCTECTBEHHOro  oTbopa:  ABWXYLMA,  CTabUIM3MPYIOLWNIA,  pa3pbiBatOLLAN
(an3pynTuBHbIA). TonoBoit 0T60pP. BO3HMKHOBEHME W 3BOMOLUMA COLMAIBHOIO
MOBEAEHMS XXMBOTHBIX.

MpnCnoco6/eHHOCTL  OPraHU3MOB  KaK  pes3y/ibTaT  MUKPO3BOHOLUN.
BO3HMKHOBEHWE NPUCNOCO6IEHNIA Y OpraHnM3MoB. ApoMopo3bl 1 nanoaganTauum.
Mpumepbl NPMUCNOCO6IEHNI Y OpraHN3MOB: MOPQOIOrnYeckue, hnU3noornieckme,
buoxmummnyeckme,  noeegeHyeckne.  OTHOCUTENIBHOCTb  MPUCMOCO6/IEHHOCTU
OpraHn3Mos.

Bug, ero kputepuu un  CTpyKTypa. BupoobpasoBaHve Kak pesynbTaT
MWKpPO3BoOoUMK. M3onauma — KNH4YeBO (hakTop BWA006pazoBaHus. TyTn u
Cnocoobl BUA006pa30oBaHUs: afnonarpmyeckoe (reorpaduyeckoe),
cumnatpuyeckoe  (3K0OI0rMYeckoe), &MIFHOBEHHOE» (nonunnonansauus,
rmépunamsauyms). AnamTenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl HOPMUPOBaHNA BMOIOMMYECKOro pasHo0bpasus.



Po/b 3BONHOLMOHHOM 6110/10rMKM B pa3paboTKe HayYHbIX METOA0B COXPaHeHWS
6rnopasHoobpasnd. MUKPO3BOMOLUMA W KO3BOMOUMA MapasuToB M UX XO3SEB.
MexaHn3Mbl (DOPMMPOBAHNSA YCTONYMBOCTM K aHTMOMOTMKAM W1 CrOCOObI 60pbObI C
He#.

JdeMoHCcTpaMu

MopTpeTbl: C. C. YeTBepukos, 3. Mawp.

Tabnuubl 1 cxembl: «MyTauMOHHasA W3MEHUYMBOCTb», «IlonNynAUMOHHaA
CTPYKTypa Buga», «Cxema nposBieHns 3akoHa Xapan—BaiHoepray», «BuxyLume
CWUNbl 3BOMTOLMUNY», «IDKONOrMYecKas U30MAUMUA NONYNALUMin CeBaHCKON open,
«["eorpagmyeckas 3onauns IMCTBEHHMLbI CUOMPCKOW 1 NIMCTBEHHWULbI aYPCKOMN»,
«[lonynALMOHHbIE BO/HbI YMCNEHHOCTU XULLHUKOB W YXepTB», «CxemMa AeiCTBMS
eCTeCTBEHHOro 0T60pax», «PopMbl 60PbObLI 3a CYLLLECTBOBaHNEY», «HAYCTPUASIbHbIN
MenaHm3M»,  «KuBble  MCKOMaemble»,  «[MOKPOBUTENbCTBEHHAs  OKpacka
XXMBOTHbIX», «[lpefynpexaalollas oOKpacka >XMBOTHbIX», «®PU3N0I0rNYecKme
agantaumm», «lMpuUCnoco6/IeHHOCTb OPraHM3MoB W €€  OTHOCUTENbHOCTb,
«KpuTepun Buaa», «Buapbi-aBonHNKN», «CTPYKTYpa BMUaa B npupoae», «Cnocobbl
B1L006pa30BaHusA», «["eorpamyeckoe B1UL006pa3oBaHmne TPEX BULOB NaHAbILLIEN»,
«DKO/OrMyeckoe BWA006pa3oBaHMe BWUAOB CUHULY», «[MOMUNAOMALI PaCTEHWUIA»,
«KanycTHO-peieyHbIin rnopuna.

O6opyoBaHue: repbapumn pacTeHni, KOINEKLUMM HaCeKOMbIX, YyYena nTuu, 1
3Bepeit ¢ NpuMepamMm pasiMyHbIX MPUCMIOCO6/IEHNIA, Yyyena NTULL U 3Bepeit pasHbIX
BWAOB, repbapuy pacTeHMil 6MM3KUX BWAOB, 00Pa30BaBLUMXCA Pa3TNYHBLIMM
criocobamu.

JlaGopaTopuas padora «BbISBNeHVE NU3MEHUMBOCTIN Y 0COBEN OHOMO BUAA.

JlaGopaTopnas padora «[1pncnoco6/eHns opraHn3mMoB U UX OTHOCUTE/bHAA
L1e/1eCO06Pa3HOCTb.

JlaGopaTopnass pab6ora «CpaBHeHVWE BMAOB MO MOPXOIOrNYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoIOuMs U €€ pe3yabTaThbl

MeToabl  M3Yy4YeHUs  MakpoaBo/oUMW.  [lafeoHTONIOrMYecKe  MeTOApbI
n3ydeHUs asomoumn. llepexofHble  (OPMbl K (DUNOreHETUYECKME  PsAbI
OpraHn3Mos.

Buoreorpaduueckme metodbl U3yyveHUs 3sonoumn. CpaBHeHue (opbl U
(hayHbl MaTepuMKOB M OCTPOBOB. Buoreorpaduyeckue obnactu 3emnn. Buibl-
3HAEMUKMN N PESTUKTI.

AMOPUONOrNYeCKMe 1 CPaBHUTEILHO-MOPMOIOrMYEeCKNe METOAbI U3YYeHUs
3BONOUMN. [eHETUYECKMe MeXaHU3Mbl 3BOJIOLMU OHTOreHe3a W MOSAB/IEHUS
3BO/IIOUMOHHBIX ~ HOBLUECTB.  [OMONIOTMYHbIE U aHA/IOTUYHbIE  OpraHbl.
PyoumMeHTapHble — opraHbl UM aTtaBu3Mbl.  MONEKyNSApHO-reHeTUYeCKue,



OMOXMMUYECKME N MaTeMaTMYeCKe MeTOAb! U3yUeHWs 3BOMOLUN. TOMONOTNYHbIE
reHol. CoBpemMeHHble MeTOAbl MOCTPOEHMUSA (PUNOreHeTUYECKUX [1ePeBbLeB.

XPOMOCOMHbIe MyTaL MK 1 3BONOLUSA TeHOMOB.

Ob6Lme 3aKOHOMepPHOCTM (MpaBuna) 3BOMKOUNMW. [lpunyun cmenst ynxyuil.
HeobpatumocTb 3Bonoumn. AganTmBHas pagvaumsd. HepaBHOMeEpPHOCTb TeMIOB
3BOJTIOLMMN.

JleMoHCTpanun

MopTpeTbl: K. M. Bap, A. O. Kosanesckuit, ®. Mionnep, 3. leKKenb.

Tabnmupbl N cxeMbl: «PUNOreHETUYECKUI PAL NOLAAN», «APXEONTepUKe»,
«3Bepo3ybble  Awepbl»,  «Crerouedansl»,  «PUHUMOMUTBLI»,  «CeMeHHble
ManopoTHUKK», «buoreorpagmueckme 30Hbl 3emaun», «[pend KOHTUHEHTOBY,
«PennkTbl», «HavanbHble CTaguM 3MOPUOHANIBHOTO Pa3BUTUA  MO3BOHOYHBIX
YXMBOTHbIX», «[OMO/MIOTNYHbIE W  aHa/IOTMYHble  OpraHbl», «PYAUMEHTbI»,
«ATaBU3MbI», «XpPOMOCOMHble Hab0pbl 4YesioBeka M LUMMMaH3e», «[ /laBHble
HarnpaBneHnsa 3BONOLUNNY», «O6LLIME 3aKOHOMEPHOCTW 3BOJTIOLINNY.

O6opyfoBaHMe: KONMeKuMKn, repbapum, Myns>Ku MCKOMaeMbIX OCTaTKOB
OpPraHn3mMoB, MYNAXKMU FTOMOJIOTUYHbIX, aHaIOTNYHBIX, PYAVMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KOJIEKLMN HACEKOMbIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HayuyHble runoTesbl MNPOMCXOXAEHUS XWU3HM Ha 3emne. AOMOreHes u
naHcrnepmums. [loHay4Hble NpeAcTaBieHUs 0 3apOXKAEHUN XXMU3HWN (KpeauyoHN3M).
['MNoTe3a NOCTOAHHOIO Camo3apoXAEeHNSA XXN3HU U €€ ONpoBepXXeHWe onbiTamu .
Peaw, /1. CnannaHuaHu, J1. Mactepa. MponcxoxaeHne XXn3Hm n actpobnonorus.

OCHOBHbIe aTansl HeopraHM4ecKoMm 3BOHOLNN, MnaHeTapHas
(reonorvnyeckas) aBonOUMA. XUMUYECKas 3BOMOUMA. AOMOTeHHbIA CUHTE3
OpraHNYecKMx BeLLecTB K3 HeopraHuyeckmx. OnbiT C. Munnepa u . KOpw.
O6pa3oBaHme nonmmepos 13 moHomepoB. KoauepsaTHas runotesa A. . OnapuHa,
rmnoTesa nepBMYHOro OynboHa [pK. XongeWHa, reHeTudyeckas runotesa I,
Ménnepa. Pu6osumbl (T. Uek) m runotesa «mupa PHK» Y. T[unéeprta.
dopmmpoBaHne MembpaH 1 BOSHUKHOBEHWE MPOTOK/IETKMW.

VcTopusa 3emnu 1 meTobl € n3yyeHus. Vickonaemble opraHnUyecKkme oCTaTKu.
feoxpoHoniorns n eé metogbl. OTHOCMTeNbHAs M abCoMKOTHAasA Te0XPOHO/OMS.
["eoxpoHoNornyeckas LWKana: 30HbI, 3pbl, NepUOabl, AMOXMU.

HauanbHble aTanbl OpraHMYyeckor 3Bonouun. [losBNeHMe UM 3BOMOLMS
MepBbIX KMETOK. JBonoumnsa meTtabonmsma. BO3HMKHOBEHME MePBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIE BUONMEHKM KaK aHalor NnepBbIX Ha 3eMsie CO0OLLECTB.
CtpomaTonuTel. [MpoKapnoThbl N 3yKapuoThl.



[MponcxoxaeHne ayKapuoT (CMMOroreHes). SBONFOLMOHHOE MPOUCXOXKAEHME
BUPYCOB. [MpOUCXOX/AEHMEe MHOrOK/ETOYHbIX OpraHn3mMoB. BO3HMKHOBeHME
OCHOBHbIX Py MHOrOK/NETOYHbIX OPraH1N3MOoB.

OCHOBHble 3Tanbl 3BOMOUMM BbICLUMX pacTeHUA. OCHOBHblE apoMOpPdO3bl
pacTeHuid. Bbixof pacTeHMid Ha cyuwly. [losiBneHWe CMNOPOBbIX PAaCTEHUIA W
3aBoeBaHMe UMW cywn. CeMeHHble pacTeHusi. [TpOMCXOXAeHUe LBETKOBbIX
pacTeHUA.

OCHOBHble 3Tanbl 3BOMOUMMA YKMBOTHOrO Mupa. OCHOBHblE apoMOpP(O3bl
XVBOTHbIX. BeHpcKas hayHa. KeMOpUIACKMIA B3pbIB — MOAB/IEHNE COBPEMEHHBIX
TUNOB. MepBble XOPAOBbLIE XXMBOTHbIE. XXWU3Hb B BOAE. DBOMOLUMSA NO3BOHOUHbIX.
MpovcxoxgeHne amubunin n penTuaniA. TpPOUCXOXAEHNE MNEKOMUTAOLWNX 1
ntuy. MpuHUMN  KaoyeBoro apomopdgosa. OcBOeHWe 6eCro3BOHOYHLIMU 1
MO3BOHOYHbLIMW YKMBOTHbLIMU CYLLIN.

Pa3BuTME XMU3HM Ha 3emnie Mo 3pam W nepuogam: apxei, MpoTepo3oMn,
Maneo3omn, Me3030i, KariH030i. O6LLIas XapaKTePUCTMNKA KMMaTa U reosiorMy4eckumx
npoueccoB. NosBneHNe 1 pacuBeT XapakKTepHbIX OpraHM3MoB. YT/ieobpa3oBaHue:;
ero ycrioBus 1 BANSHME Ha ra3oBblil cCOCTaB aTMOC(epb!.

MaccoBble BbIMMPaHUA — 3KONOMMYECKME KPU3UCbI NPOLLIOro. MpuynHbl 1
CNeACTBMA MacCOBbIX BbIMUPaHWiA. COBPEMEHHbIA 3KOMOMMYECKUA KPU3UC, €ero
0cobeHHOCTW. [Mpobnema coxpaHeHUs 6uopasHO06pa3ns Ha 3emse.

CoBpeMeHHas cucTeMa OpraHM4yeckoro mupa. MpuHUMNbI Knaccuhukaumm
OpraHn3moB. OCHOBHbIE CUCTEMATUYECKME rpynbl OpraHU3MOoB.

JemoHcTpanuu

MopTpeTbl: ®. Pean, J1. CnannaHuaHu, f1. Mactep, . 1. MeuHukos, A. W.
OnapuH, K. XongeiH, I'. Ménnep, C. Munnep, I'. KOpwn.

Tabnmubl 1 cxemMbl: «Cxema onbiTa ®. Pean», «Cxema onbita J1. [Nactepa no
N3y4YeHNIO CaMO03apoXKAeHUA XU3HU», «Cxema onbita C. Mwunnepa, I'. KOpu»,
«OTanbl  HEOPraHW4Yeckom  3BONKOUMU»,  «[ E0XPOHOMNOrMYecKas  LUKanax,
«HavasbHble 3Tanbl OpraHNYeckor 3BoMHOUUK», «Cxema 006pa3oBaHUsi 3yKapuoT
nyTéM cumbuoreHesa», «CucTema >XMBOM npupodbl», «CTpoeHue BUpyca»,
«ApoMOpho3bl  pacTeHUin», «PUHNODUTLI», «OAHOKNETOYHbIE  BOLOPOC/IN,
«MHoOroknetTouHble Bogopocan», «Mxu», «[l1anopoTHUKN», «I 0/l0CEMEHHbIE
pacTeHus», «OpraHbl LIBETKOBbIX PaCTEHUI», «CXeMa pa3BUTUS XKUBOTHOIO Mpa,
«Apomopho3bl XMBOTHbIX», «lMpocTeiiwmne», «KnweyHoNonocTHbIe», «Mnockue
yepBu», «UneHUcToHorme», «PblObl», «3eMHOBOAHbIE», «[TpecMbIKatoLLMECH»,
«MTUYbl», «MnekonuTaroLme», «Pa3BuTre XMU3HN B apXeincKon ape», «Pa3BuTtune
XW3HW B NPOTEPO30MCKON 3pe», «Pa3BUTME >KM3HU B Mase030MCKON 3pe»,
«Pa3BnTUE XXN3HN B ME3030/CKOIN 3pe», «Pa3BUTHE KXU3HWN B KaNHO30MCKOI 3pe,
«CoBpeMeHHasi ccTema opraHM4Yeckoro Mupa.



Ob6opypaoBaHue: repbapun pacTeHUA pPas3/IMYHbIX OTAENO0B, KOMIEKUMM
HaCeKOMbIX, BIa&XKHble Mpenapartbl XXMBOTHbIX, PAKOBMHbI MOJITHOCKOB, KOMIEKLMN
UTNIOKOXMX, CKENETbI MO3BOHOUHbIX XXMBOTHbIX, Yy4esia NTuL, 1 3Bepeit, KONeKLmm
OKaMeHeNoCTel, MOoMe3HbIX WCKOMaeMbIX, MY/SHXKM OpPraHNYecKMx OCTaTKOB
OpraH13Mos.

BupryaiabHas sadoparopHast pabora «MogenvmpoBaHue onbiIToB Munnepa—
KOpw Mo n3yyeHnto abMoreHHOro CMHTe3a OpraHNYecKNX CoOeUHEHWIA B MePBUYHOA
aTmocepe».

JlaGopaTopHasi pa6ora «/I3yyeHrMe WM OMNMcaHME WCKOMAaeMbIX OCTATKOB
[PEBHMX OpraHn3MoB».

IIpakTuyeckas padora «lM3yyeHMe OCOBGEHHOCTENM CTPOEHMS pPacTeHUN
pasHbIX OTAEN0B»,

IIpakTuueckas padora «/13yyeHne 0COBGEHHOCTEN CTPOEHUS NO3BOHOUYHbIX
YXNBOTHbIX».

Tema 5. [IpoucxoxkaeHune 4eji0BeKa — AHTPOIOTeHe3

Pasgens! 1 3aga4v aHTponosiorun. MeTofbl aHTPONONOTUN.

CTaHOBNeHVe NpeAcTaBieHnid O MPOUCXOXKAEHUN YenoBeka. PennrmnosHble
B033peHuns. COBpeMeHHbIe Hay4Hble TEOPUMN.

CXO0ACTBO YenoBeKa C XXMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHNE Ye/lI0BeKa.
CBuaeTensCTBa  CXOACTBA  YefioBeKa C )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOpOoIornyeckue, amMBpPUONOrnyeckue, (h1310/10r0-6MOXNMIUYECKNE,
nosefeHYeckne. OTNNYMA YeNoBEKA OT XKMBOTHbIX. MPAMOXOXAEHNE U KOMMEKC
CBAA3aHHbIX C HUM MpPU3HaKOB. Pa3BuMTME FO/I0BHOrO MO3ra M BTOPON CUMHA/IbHOM
CUCTEMBI.

[BmxyLine cunbl (PakTopbl) aHTPOMOreHesa: 6UONOrMYecKmne, coumnasbHbIe.
CoOTHOLLIEHME BMOMTONMYECKMX U CoLMabHbIX (haKTOPOB B aHTPOMOreHese.

OCHOBHble CTaAuMu aHTpororeHesa. PaHHWe 4enoBeKOoOOpasHble 006e3bAHbI
(MPOKOHCY/bI) 1 paHHMe MOHTUAbI — 00LLMe NPeaKn YenoBeKoobpasHbIX 00e3bsiH U
nofen. ABCTpanionNUTEKN — ABYHOrne Npefiku nogei. Yenosek ymenblid, nepsble
N3roTOB/NEHNS OpYyANiA Tpyda. UenoBek NPAMOXOAALLMIA 1 NepBbI BbIXOA NHOAEN 3a
npeaensl AGpukn. Yenosek reiaens6eprckuii — o6Lumii Npeaok HeaHAEepTaIbCKOro
yesioBeKa M YesioBeKa pasymMHOro. YenioBeK HeaHAepTaNbCKUA KakK BWUf NIHOAEN
XOM04HOr0 KAMMaTa. YenoBeK pasymHbIi COBPEMEHHOrO TWUMa, AEHUCOBCKWIA
4esIoBEK, OCBOEHWe KOHTUHEHTOB 3a npefenamu Adpukn. [ManeoreHeTnKa u
naneoreHoMuKa.

SBOMOLUMSA COBPEMEHHOIO YenoBeKa. ECTECTBEHHbIN OTOOP B MONYNALMSAX
yesioBeka. MyTalMOHHbIA npouecc M nonmmopguam. MonynsumMoHHbIE BOJHbI,
Apeid reHoB, MUrpaums 1 «3geKT ocHoBaTeNs» B MOMYSAUMAX COBPEMEHHOIO
YesioBeka.



Uenoseueckne pacbl. [loHATME O pace. bonbline packl: eBponeongHas
(eBpasuiickas),  aBcCTpano-HerpouaHas  (SKBaTopuasibHasd),  MOHro/0MAaHas
(asnatcko-amepukaHckas). Bpema W MyTW paccefieHMs 4YenoBeka Mo MJaHeTe.
EANMHCTBO  4enoBeyeckMx  pac. HayyHas  HECOCTOATE/IbHOCTb  pacu3mMa.
MprcnocobseHHOCTb  YenoBeka K pasHbIM  YCI0BUAM  OKPY)KAKOLLENn cpefbl.
BnvsHue reorpaguyeckoit cpeapl v gpeida reHoB Ha MOPQOIOTrM0 U PU3NONOT IO
yenoBeka.

MexancumnanmHapHole  metodbl B (hm3mdeckoil  (6MONOrMYecKoi)
aHTpornosiornn.  OBOJIOLUMOHHAA  aHTpoMosiorMs U Nase0aHTPONosIorns
YesIoBeYeCKMX nonynauui. buocoumasbHble MUCCnefoBaHMS NPUPOAbI YesoBeka.
VccnefnoBaHve KO3BOMOLMM BMO/TOTMYECKOT0 Y COLMAIbHOIO B YesI0BEKeE.

JleMoHCTpanun

MopTpeTbl: Y. AapsuH, J1. Jukn, A. A. PornHckuii, M. M. I'epacumos.

Tabnmupl 1 cxembl: «MeTofbl aHTPONOMOrMN», «I"0NOBHOW MO3I Ye/ioBeKa»,
«YenoBekoobpasHble 06e3bsHbI», «CKeneT YenoBeka W CKeneT LMMMIaH3e»,
«PYyANMEHTbI U aTaBU3MbI», «[1BUXKYLLME CU/bl aHTPONOreHe3a», «BOHOLNOHHOE
APEBO  YenoBeKa», «ABCTPa/IONUTEK», «YenoBeK  yMmenblit»,  «Yenosek
MPAMOXOAALLMIA», «[JeHNCOBCKUIA YenoBek» «HeaHaepTabLbl», «KpOMaHbOHLbI»,
«[peaKkn yenoBeka», «3Tanbl 3BO/IOLNN YeoBeKa», «Pacbl Ye/I0BEKa».

Ob6opyfoBaHMe: MyNsHXKM  OKaMeHeNocTed, MpeAMEeTOB  MaTepuaibHOM
KyNbTypbl MpPeaKoB  4enoBeka, penpogykuum  (dortorpadun) KaptmH C
MUMONOrNYECKUMN 1 OUBNENCKMMUN  CHOXKETaMM  MPOUCXOXAEHNA Ye0BEKa,
(hoTorpadmm Haxo[oK MCKOMaeMbIX OCTATKOB Ye/IOBEKA, CKENeT YesioBeKa, MO/ b
yepera YesioBeka 1 Yepena LWMMMaH3e, MOZe/b KNCTU YeoBeKa U KUCTU LUMMIMaH3e,
MOZeNn Topca NpeaKoB YenoBeka.

JlaGopaTtopnass paGora «/3yyeHVe O0COOGEHHOCTe CTPOEHUS CKeneTta
4e/I0BEeKa, CBA3AHHbIX C MPAMOXOXAEHNEM>.

ITpakTHyeckasn padora «/13yyeHre 3KOMOrMYeCKMX afanTalin YenoBeka.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Kalollei cpeaoi

3apoxaeHune 1 pa3suTre sKonorum B Tpygax A. N'yméoneara, K. ®. Pynbe, H.
A. CeBepuoBa, 3. lekkenda, A. TeHcnn, B. H. CykauéBa. Pasfenbl n 3agayu
aKonorun. Ceasb 3KOIOMMM C APYTUMU HayKaMu.

MeToabl akonorun. onesble HabNOAEHUA. DKCMEPUMEHTbI B 3KOMOTUN:
npupoaHble ¥ nabopatopHble. MogenmposaHve B 3KONOrMW. MOHUTOPUHT
OKpY>KatoLLIel cpefpl: NOKasbHbIA, PErMOHaNbHbIV U FNO6a/bHBbIA.

3HauyeHne  3KOMOTMYECKUX 3HAHWIA  ANs  4YenoBeKa.  JKOM0rMyeckoe
MMPOBO33PEHNE KaK OCHOBa CBfA3el 4YenioBevecTBa C npupogon. dopmmposaHue
3KOJTIOTMYECKOIN KYNbTYPbl Y 3KO/IOMMYECKO FPaMOTHOCTM HaCeNeHus.



JleMoHCTpanun

MopTtpeTbl: A. T'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, 3. 'ekkenb, A.
TeHcnn, B. H. Cykaués.

Tabnuupl 1 cxembl: «Pa3genbl akonornm», «Metogpl 3Koiormm», «Cxema
MOHUTOPUHIa OKPYXKatoLLEein cpefbl».

JlaGopaTopnas padora «3yyeHne MeTO/0B 9KO0/IOrMYeCKmMX
nccnefoBaHnn.

Tema 7. Opranusmsl U cpea OOUTAHUS

SKoNornyeckre MakTopbl ¥ 3aKOHOMEPHOCTU KX AencTBudA. Knaccugunkaums
9KOJIOrMYECKMX (DaKTOpOB: abMoTUYeCcKMe, B1UOTHUYECKMNe, aHTponoreHHble. ObLyme
3aKOHOMEPHOCTW [eNCTBUA 3KOMornyeckux akrtopos. lMpasuno muHumyma (K.
LLinpeHrenb, HO. JInbux). TonepaHTHOCTb. IBPUOUOHTHLIE U CTEHOOWOHTHbIE
OpraHu3Mbil.

AbnoTtunyeckme Gaktopbl. CBET KakK 3KOMOrMYecKu aktop. [eicTeume
pasHbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHu3Mbl. DKOMOrMYecKme rpynnbl
pacTeHW U >KMBOTHbLIX MO OTHOLWEHMKO K cBeTy. CurHaibHas pofib CBeTa.
doTonepmoaunsm.

TemnepaTypa Kak 3KOMOrMyecknin aktop. [encTeve TemnepaTypbl Ha
OpraHu3mbl. ONKUIOTEPMHbIE Y TOMONOTEPMHbIE OpPraHn3mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIEe OpraH3Mmbl.

BnaXHOCTb Kak 3Ko/ornyeckuin (aktop. lMpucnocobneHnsi pacTeHuin K
NoAAepKaHNo BOAHOro GanaHca. Knaccugumkaums pacTeHUA Mo OTHOLLUEHUIO K
BoZe. [MpncrnocobneHns XMBOTHbBIX K MU3MEHEHWNIO BOAHOTO pexuma.

Cpefbl 006WMTaHMA OpPraHM3MOB: BOJHasA, Ha3eMHO-BO3AYLLHasA, MOYBEHHas,
rnybvHHas  MOAMOYBEHHas,  BHYTPUMOPraHm3MeHHasd.  PU3NKO-XUMUYECKME
0C0BEHHOCTU cpef, 06UTaHMs OpraHn3mMoB. INprcnocobneHns opraHM3MoB K XKNU3HK
B pa3HbIX cpefax.

buonornyeckne putMmbl. BHewHWe WM BHYTpeHHME pPUTMbl. CyTOYHbIE ©
rognyHble puUTMbl. MPUCNOCO6IEHHOCTL OPraHM3MOB K CE30HHBLIM M3MEHEHUAM
YC/TIOBUIA XXN3HM,

YKn3HeHHble opMbl OpraHnM3MoB. MoHATHE 0 XXM3HEHHOW opme. XKU3HEHHbIE
(hopMbl pacTeHWid: [epeBbsi, KYCTapHWKMK, KyCTapHWYKW, MHOrOfIeTHWE Tpasbl,
OfHONeTHMe TpaBbl. XXN3HEHHbIe (DOPMbl XXMBOTHBIX: TMAPOONOHTLI, TE0OUOHTSI,
a3p06bMOoHTLI. OCOBEHHOCTN CTPOEHMA M 06pasa XKMU3HW.

BroTtnyeckme aktopbl. Buabl 6UOTUYECKNX B3aUMOAENCTBMIA: KOHKYPEHLMS,
XULWHNYECTBO, CMMOMO3 1 ero (opmbl. lMapasutusm, Koonepauus, MyTyanu3m,
KOMMEHCa/IN3M (KBapTUPaAHTCTBO, Hax/1e6HNYeCTBO). HeTpodunueckne
B3aMMOMENCTBMSA  (Tonmuyeckme,  (hopuyeckue,  habpuyeckme).  3HaueHue



OMOTUYECKNX B3aUMOAENCTBUIA [N CYLIECTBOBaHWA OpraHW3mMoB B cpefe
06uTaHMsA. MPUHLMMN KOHKYPEHTHOIO UCKHOYEHWS.

JleMoHCTpanun

Tabnuubl N CXeMbl: «3KoMormyeckne Maktopbl», «CBETOBON CMEKTP,
«OKONOMMYECKMe TPYMIbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «TensioKpoBHbIE
XXVBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «PU3MONOrMYecKne aganTaumm
XXMBOTHbIX», «Cpefbl 00UTAHUS OpPraHnU3MoB», «BMONIOTNYECKME PUTMbI»,
«XKM3HEHHbIE (hOPMbI PaCTeHUI», «XKN3HEHHbIE (DOPMbI XXMBOTHbIX», «OKOCUCTEMA
LLUIMPOKOSINCTBEHHOrO fieca», «QKOCUCTEMA XBOMHOro necax», «Llenn nutaHus»,
«XULHNYECTBO», «[apasnTunsm», «KOHKYpeHLNs», «CnUmMo103»,
«KOMMeHcann3m».

O6opyfoBaHMe: repbapun PacTEHUn U XMBOTHbLIX, MPUCMIOCOO/IEHHBIX K
BMIUAHUIO Pa3/INYHbIX 3KOMOMMYECKMX (paKTopoB, repbapun CBETONHOMBLIX,
TeHeNM0OMBLIX U TEHEBLIHOC/IMBbLIX PACTEHWIA, CBETO/HOOMBbIE, TEHENO6MBbLIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUs, repbapun 1 KOMNeKUMn Tensiontoomssbix,
3MMOCTOMKNX, MOPO30YCTOMUMBBLIX PacTEHWUA, Yy4dena NTUL, U 3Bepeit, repbapum
pacTeHuid, OTHOCALMXCA K rurpotmTam, Kcepogutam, mMe3ouTam, KOMHATHbIE
pacTeHus AaHHbIX TPy, KOMNEeKUUN XXMBOTHBIX, 00MTalOLWMX B pasHbIX cpefax,
repbapv M KOMNEKUMW PacTEHUA U XKMBOTHBIX, 06/1aJal0LWMX YepTamu
MPUCMOCO6/IEHHOCTN K CE30HHLIM W3MEHEHMSIM YCMOBWIA KM3HW, repbapumn u
KONMEKLUMN PaCTEHMIA N XKMBOTHbLIX Pa3/IMUHbLIX XWU3HEHHbIX (OPM, KONNeKuun
YXMBOTHbIX, Y4aCTBYHOLLMX B PA3INYHbIX OUOTUYECKMX B3aMMOAEACTBUAX.

JlaGopaTtopuasi pabora «BbIfBNeHMe npuUCNocobneHnii opraHM3MoB K
B/IUSHUIO CBETa».

JlaGopaTtopnass padora «BblfBNeHMe npucnocobneHnii opraHM3MoB K
B/IMSIHUIO TEMMEPATYpPbI».

JlaGopaTopuas pad6oTa «AHaTOMUYECKME OCOOEHHOCTN PACTEHUI M3 Pa3HbIX
MeCT 06UTaHUA».

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

JKOMOrMYeCKe  XapakTepucTukn  nonynduymun.  llonynaumsa  Kak
buonornyeckas cucrtema. Posib HeOAHOPOAHOCTY Ccpedbl, (M3NYeCKNX Gapbepos K
0C0BEHHOCTen 61onornm BUAOB B (DOPMMPOBAHUI NPOCTPAHCTBEHHOW CTPYKTYPbI
nonynsauynii. OCHOBHble MoKasaTenu Monynsuun: YMUCNEHHOCTb, MIOTHOCTD,
BO3pacTHasd W MofoBasi CTPYKTYpa, POXAAeMOCTb, MPUPOCT, TEMM PoOCTa,
CMEPTHOCTb, MUrpauus.

Jkonornyeckaa CTpyktypa nonynaumn. OueHKa YMCNEHHOCTU MOMyNsauun.
AvHammnka nonynsaumm u eé perynsums. buotuuyeckuii noTeHuman nonynsauuu.
MogenvpoBaHue AMHaMUKN nonynaumn. Kpyeble pocta YACIEHHOCTM NOMYsSuUN.
KpuBble BbDKMBaHWA. Perynsiuysi YMCMEHHOCTW NOMynsunin: ponib  (PakTopos,



3aBUCALLMX W He 3aBUCALLMX OT MIOTHOCTN. DKOMIOTMYecKue ctpaTermm suaos (r- u
K-cTparerun).

[MoHATME 06 3KOMOrMyeckom Hue Buaa. MectoobutaHme. MHOromepHas
MOAENb 3KONMOrMYecko Huwm k.M. XaTumHCOHa. Pa3mepbl 3KOMOrMYeCKOMn
HULWK. TToTeHUManbHasa U peann3oBaHHas HULLIN,

Bug kak cuctema nonynauuid. Apeanbl BUAOB. Buabl U UX XU3HEHHble
CTpaTerun. AKO0rMYecKmne 3KBUBAJIEHTI.

3aKOHOMEpPHOCTU MOBEAEHMS W MUrpauui >XXMBOTHbIX. Buonornyeckue
WNHBA3NMN Yy>KepOoLHbIX BUAOB.

JdeMoHCcTpaMu

MopTtpeT: XK. . XaTUMHCOH.

Tabnuubl 1 CXeMbl: «3IKOMIOTUYECKME XapaKTEPUCTUKMA  NOMYNALMN»,
«[lpocTpaHCcTBEHHaA  CTPyKTypa  nonynauyum», «Bos3pacTHble  nupamunibl
nonynaunm», «CKOpPOCTb  3acefieHUss  MOBEPXHOCTM  3emMan  pas/IMYHbIMU
opraHusaMamm», «Mogesb 3KONOrnm4eckom HUWm K. . XaTunmHcoHa».

O6opyoBaHue: repbapun pacTeHNI, KONNEKLUN XUBOTHbIX.

JlaGopaTopnas padora «[1pnrcnocobneHns ceMsaH pacTeHWUI K pacceleHNIo.

Tema 9. Ikos0rusi cooo0IECTB. IKOJOTHIECKHE CHCTEMBbI.

CoobulecTBa opraHvM3amoB. buoueHO3 M ero CcTpykTtypa. CBAsu mexay
opraHusaMammu B 61MOLEHO3E.

JKocuctema Kak OTKpbiTas cuctema (A. K. TeHcnn). PYHKUMOHASIbHbIE
GM0OKA OpraHM3MOB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyLeHTbI.
Tpodgmyeckne ypoBHWU. Tpodmuyeckme uenu M cetn. ABMOTUYECKME OTOKK
aKocucTeM. [MouBbl U UMbl B 3KOCUCTEMAX. KpyroBopoT BELLECTB 1 NMOTOK SHEPTUM
B 3KOCUCTEME.

OCHOBHbIe NoKa3aTte/iM 3KoCUCTeMbl. Briomacca 1 NpoAyKuunsa. SK0N0rn4eckmne
nvpaMupl Ynces, 6omacchl U 3HEPTUn.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HanpaBnieHHble 3aKOHOMEPHbIEe CMeHbl COO0OLLEeCTB — CyKueccuun. epBUYHbIE 1
BTOPUYHbIE CYKLECCMM W UX TMPUYUHbL. AHTPOMOreHHble BO3AENCTBMS Ha
cyKueccun. KnnmakcHoe coobLlectso. briopasHoobpasne 1 NosHoTa KPyrosopoTa
BELLEeCTB — OCHOBA YCTOMYMBOCTU COOOLLIECTB.

[pupoaHbIe 3KOCUCTEMbI. Jxocucmemuvl 03€p u pex. IKocucmemvl Mopel U
OKeaHo8. Dxocucmemol myH()p, Jlecoe, cmeneﬁ, nycmuslHb.

AHTPOMNOreHHbIe 3KOCUCTEMbI. ArpoakocucteMa. ArpoueHos. Pasnimuung
MeXy aHTPOMOreHHbIMU 1 NPUPOAHLIMI 3KOCUCTEMaMMN.

Yp6oakocuctembl. OCHOBHblE KOMMOHEHTbI ypbo3kocucteM. [opojackas
(nopa n ayHa. CuHaHTponM3aumMs TrOPOACKOM hayHbl. Buonorunyeckoe wu
X034MCTBEHHOE 3HaYeHMe arpo3KoCUCTEM 1 YPOOIKOCUCTEM.



3aKOHOMEPHOCTY (POPMUPOBAHNS OCHOBHbIX B3aMMOAEACTBUIA OPraH13MoB B
aKocucteMax. Poab kackadnoeo 3¢ghghekma u 6u008-30upuxamopos (Kiouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. [epPeHOC 3HEPrUM N BELLECTB MeXAay
CMEXHbIMWN 3KOCUCTEMAMW. Y CTONYMBOCTb OpraHM3mos, I'IOI'IyJ'IFILI,l/IM N 3KOCUCTEM
B YCNOBUAX ECTECTBEHHbLIX N aHTPOMONeHHbIX BO3A€VICTBVII7I.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aAHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONo2eHHo2o 6o3deticmeusi. MeTofonoruna
MOHWUTOPUHIa eCTECTBEHHBLIX N aHTPOMOIreHHbIX 3KOCUCTEM.

JdeMoHCcTpaMu
MopTtpeT: A. )X. TeHcnn.
Tabnmubl KN CXeMbl: «CTpyKTypa  6MOLEHO3a»,  «IJKOCUCTeMa

LLIMPOKOSIMCTBEHHOrO fieca», «9KOCUCTEMA XBOMHOr0O necay», «PyYHKUMOHA/IbHbIE
rpynnbl OpraHM3MOoB B 3KOCUCTEME», «KPYyroBOPOT BELLECTB B 3KOCUCTEMEY, «Llenu
nuTaHns  (NacTouwHas, AEeTPUTHas)», «3KOMNOrMYecKas nupammaa Yucen»,
«OKOoNornyeckass nupammuaa 6uomMacchbl», «3IKOMOrMYecKas nupaMmmaa 3HepPrums,
«ObpasoBaHune 60n0Ta», «lNepBMUHas cykueccus», «BocctaHoBEHNWe neca nocre
noXkapa», «3KocUCTeMa 03epa», «ArpoleHo3», «KpyroBopoT BeLLECTB M MOTOK
3HEPrum B arpoLieHo3e», «Mpumepbl ypO0O3IKOCUCTEMY.

O6opyoBaHue: repbapumn pacTeHni, KOINEKLUMM HaCeKOMbIX, YyYena nTuu, 1
3Bepeit, repbapun KynbTYPHbIX U AMKOPACTYLUMX pacTeHUI, akBapuym Kak MOAesb
3KOCUCTEMBI.

IpakTuyeckas padora «/13yyeHne v onmcaHne ypo0o3aKoCUCTEMbI».

JlaGopaTopHass paGora «M/3yyeHne pa3HOOOpPa3ns MENKUX MOUYBEHHbIX
YNIEHNUCTOHOTMX B Pa3HbIX 3KOCUCTEMAX.

DKCKypeust «QKCKYpCUa B TUNNYHbLIA BuoreoueHos (B Ayopasy, 6epesHsik,
e/IbHUK, Ha CYX0/10/1bHbIN NN MONMEHHbIV Nyr, 03epo, 60/10T0)».

DKCKypeusi «IKCKYPCUS B arposkocuctemy (Ha mnone wan B TernsM4yHoe
X035MCTBO)».

Tema 10. buocdepa — riodanbHas IKoCUCTEMA

Buoctepa — obuiennaHeTapHas 060504Kka 3eMnan, rAe CyLecTBYET Wu
CyLLIeCTBOBaNa XXM3Hb. Pa3BnTre npeactasBneHnin o buoctepe B Tpyaax 3. 3tocca.
YueHue B. . BepHaackoro o buocepe. Obnactn 6rocgeps! 1 eé coctas. XKnBoe
BELLLeCTBO bmocgepb! 1 ero PyHKLUUN.

3aKOHOMEPHOCTN CyLLecTBOBaHUS buocdepbl. OCobeHHOCTM Groctepbl Kak
rnobanbHol 3KocUCTeMbI. JuHaMuyeckoe paBHoBecre B Guoctepe. KpyroBopoTsl
BELLLECTB 1 G1OreoXmmMuYeckme UMKnbl (Yrnepoaa, azota). PUTMUYHOCTb SIBNEHWIA B
buochepe.



30HasIbHOCTb 6rocepsbl. MoHATHE 0 GroMe. OCHOBHbIE GMOMbI CYLLUN: TYHAPA,
XBOWHbIE Jleca, CMellaHHble W LUMPOKOINCTBEHHbIE fleca, CTenu, CaBaHHbI,
MYCTbIHW, TPONMUYECKME Nleca, BbICOKOropbs. Knmmar, pacTUTeNIbHbIA N XKUBOTHbIIA
MUP GUOMOB CyLLN.

CTpyKTypa 1 (OYHKLUMA XKNBbIX CUCTEM, OLIEHKA MX PECYPCHOr0 MoTeHLmana n
GrochepHbIX YHKLNNA.

JleMoHCTpanun

MopTpeTbl: B. . BepHaackuid, 3. 3tocc.

Tabnuubl 1 cxembl: «"eocgepbl 3emnun», «KpyrosopoT asoTa B Npupoaes,
«KpyroBopoT yrnepoja B npupoge», «KpyroBopoT KUCM0poAa B MNPUPOIE»,
«KpyroBopoT Bofbl B npupoge», «OCHOBHble GUOMbI CyLIn», «Knnmatuyeckme
nosica 3emMnu», «TyHapa», «Tanra», «CMellaHHbIn nec», «LLIMPOKONNCTBEHHbI
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA NeC».

O6opyaoBaHue: repbapum pacTeHNIA pasHbIX GUOMOB, KONNEKLMN XKNBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

JKOMOrMYeCKe Kpu3Ucbl M UX MpUYMHbIL. Bo3geicTene denoBeka Ha
6uochepy. 3arpsasHeHve BO3ayLLUHON cpeabl. OXpaHa Bo3ayxa. 3arpsisHeHme BOAHOM
cpeabl. OxpaHa BOAHbIX pecypcoB. PaspylleHue noysbl. OxpaHa MOYBEHHbIX
pecypcoB. 13MeHeHne Kiumara.

AHTPOMOreHHOe BO3AENCTBME HA PaCTUTENbHBIA N XXMBOTHbIA MUpP. OxpaHa
PacTUTENIbHOTO W >XMBOTHOro Mupa. OCHOBHble MPUHLMMbLI OXpaHbl MPUPOAbI.
KpacHble KHUrn. Oco60 oxpaHsemble npupoaHble Tepputopun  (OOTNIT).
BoTaHn4yeckmne cagbl 1 300/10MMYECKME NMapKu.

OCHOBHble MPUHUMMbI YCTOMYMBOrO pPasBUTUA Ye/loBEeYeCTBA U NPUPOAbI.
PauvoHanbHOE  MpUPOAOMNo/Sb30BaHNMEe M COXpaHeHWe  BMONOrMYecKoro
pasHoobpasms 3emnn. OO6LLUME 3aKOHOMEPHOCTU [/100a/bHbIX 3KOMOrMYECKMX
Kpn3ncoB. OCO6EHHOCTY COBPEMEHHOIO KpM3nca 1 ero BepPOSTHbIE MOC/eACTBUS.

Pa3BuTe METOAOB MOHWUTOPMHIa PasBUTUA  OMAaCHbIX TEXHOreHHbIX
npoueccoB. Cucmemuvie uUccie0o8anusi nepexooa K pecypcocbepezarowjell U
KOHKYPEeHmMOCnocobHol sHepeemuke. buonocuueckoe paznooobpasue u buopecypcoi.
HGL;MOHGJZbele qu)OpMaZ/;MOHHble cucmemsl, 06601’161!14661}01/{4146 docmyn K
qubopmauuu no COCMOAHUIO OmMOeNbHbIX 6U006 u skocucmem. OcHoBbl
IKopeadbuIumayuu dKocucmem U Ccnocooos 060pvObLl ¢ OUONOBD eAHCOCHUAMIU.
P€KOHcmpyKI4M}Z MOPCKUX U HA3EMHbIX IKOCUCmeM.

JdemoHcTpanuu

Tabnumupl 1 cxeMbl: «3arpsisHeHMe aTMocqepbl», «3arpsasHeHme rnapocgepb!»,
«3arps3HeHre NouBbl», «MapHNKOBBIN 3ththeKT», «OCc060 OXpaHsaeMble NPUPOHbIE
TeppuTopumn», «Mofenv yrnpasiseMoro Mupa.



O6opypaoBaHue: (oTtorpagum OXpaHsaeMblX PacTeHUA U XXMBOTHbIX KpacHoW
KHUrn Poccuniickon degepaunm, KpacHon KHAMM permoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHMA K pe3yfbTaTaM OCBOEHMS
obyvarowmmMmncs nporpamm  cpegHero o6uwiero 06pasoBaHWA:  JIMYHOCTHbIE,
MeTanpeaMeTHbIE U MPeaMeTHbIE,

B CTpyKType NMYHOCTHLIX pe3ynbTaToB OCBOEHMSA NporpaMmMbl Mo 6monorum
BblAefleHbl CNefytoLme COCTaBNAoLLME: 0CO3HAHNE 06YyYatoLLMMUCA POCCUIACKON
rpaXX4aHCKON NMAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOONPefeneHnto, wuanuuue momueayuu K  OOYYEHUIO  BMOMOrWK,
yerenanpasientoe paszeumue BHYTPEHHUX YOEXOEHWA NIMYHOCTM Ha OCHOBE
K/HOYEBbIX LIEHHOCTEA M UCTOPUYECKUX TpaAuuMin pa3BuUTUSA OUONOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrnocms 00YHaAIOLLMXCA PYKOBOACTBOBATLCS B CBOEN
[eATeNIbHOCTN  LIEHHOCTHO-CMbIC/IOBBbIMW  YCTAHOBKaMM, MPUCYLLMMWN  CUCTEME
6M0NI0rMYECKOro 06pa3oBaHNs, naruyue npasocosnarnus 3K0N0rMUYECKON KyNbTypbl,
cnocobrnocmu cmasums UENN U CTPOUTb XXMU3HEHHBIE M1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUSA MPOrpamMmmbl Mo 6UONOrMK AOCTUrAOTCA B
eJMHCTBE Y4YeOHOM W BOCNUTATENbHOW [eATe/IbHOCTM B COOTBETCTBMM C
TPaAULNOHHBIMW POCCUACKAMUN COLMOKYNbTYPHBIMU, UCTOPUYECKMMM W yXOBHO-
HPaBCTBEHHbLIMW LEHHOCTSAMW, NMPUHATLIMK B OOLLECTBE MpaBWIaMuM U HOpMamu
MoBeAeHMs N CMOCOOCTBYIOT MpoLeccam CaMOMO3HaHWA, CaMOBOCMUTaHUS W
CamopasBUTKSA, PasBUTUA BHYTPEHHEW NO3ULMM  IMYHOCTW, NaTpuoTM3Ma WU
YBXKEHUS K 3aKOHY W MpaBonopsgKy, YenoBeky Tpyda U ctaplieMy MOKONeHWHo,
B3aMMHOIO YBaXKEHWs, OEPeXXHOro OTHOLWIEHWUS K KYNbTYPHOMY Hacneguio U
TpagnumMsM MHOroHauMoHanbHOro Hapoga Poccuiickoin defepauun, npupoge u
OKpY>KaroLLeli cpee.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA Yy4yebHOro npegmeTa «buonorns»
[0/MKHbI OTpaXKaTb FOTOBHOCTb M CMOCOOHOCTbL 06YYatOLLMXCA PYKOBOACTBOBATLCA
COpMUPOBAHHON BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpWeHTaumin,  NO3UTUBHbLIX  BHYTPEHHMX  YOEXOEHWn,  COOTBETCTBYHLLUMNX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOro O6LLECTBA, PacCLUMPEHUE YKM3HEHHOIO
OnbITa W OMbITa AeATe/IbHOCTM B NPOLIECCE peasin3alm OCHOBHbIX HamnpaB/ieHWI
BOCNUTATENIbHON AeATeNIbHOCTI, B TOM YIC/E B YaCTW:

1) rpaIaHCKOro BOCIIMTAHUS:

COPMMPOBAHHOCTb IPaXAaHCKOW NO3nLMM 00YyYatoLLLErOCs Kak akTUBHOIO U
OTBETCTBEHHOr0 Y/leHa POCCUIACKOro 06LLEeCTBa;

0CO3HaHWe CBOMX KOHCTUTYLIMOHHBIX NpaB 1 0643aHHOCTEN, yBaXKeHMe 3aKOHa
1 NPaBoONoOpPsAKa;



rOTOBHOCTb K COBMECTHOM TBOPYECKOW AeATeNIbHOCTU NP CO34aHNM YHeOHbIX
MPOEKTOB, peLeHMn Y4yebHbIX W  MNO3HaBaTe/IbHbIX 3afay, BbIMO/HEHUN
OMO/TIOTNYECKMX IKCMEPUMEHTOB;

CMOCOOHOCTL  OMnpefeNnsTb COOCTBEHHYHD MO3MUMIO MO  OTHOLLEHWUIO K
ABNEHNSAM COBPEMEHHOM YXXN3HWN U OOBACHATD €é;

YMEHWE YUYNTbiBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aUMOZENCTBUA HOLEN C pasHbIMU YOEXXAEHNAMU, KYNbTYPHBIMWA LEHHOCTAMU U
COLMaNbHBIM NOMOXEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B MpPOLECCE COBMECTHOMO BbIMOJIHEHUS
yyebHbIX, MNO3HaBaTeNbHbIX W  WCCMeA0BATENbCKAX 3afa4, YBaOXKUTE/IbHOI0
OTHOLUEHWA K MHEHWIO OMMOHEHTOB MpPW OOCY)XXAEHMU CMOPHbLIX BOMPOCOB
OM0/IOTMYECKOr0 COflePXKaHUs;

FOTOBHOCTb K N'YMaHWUTapHOW W BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

ChopMMPOBAHHOCTb POCCUMCKON IpaxXAaHCKOWM NAEHTUYHOCTU, NAaTPUOTU3MA,
YBa)KEHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTU nepes PoguHOI, ropaocTu
3a CBOM Kpail, cBOWO PoAMHY, CBON A3blK W KyNMbTypy, MPOLUIOE W HacTosLlee
MHOrOHaLMOHaNbHOro Hapoga Poccuu;

LIEHHOCTHOE OTHOLLIEHME K NPUPOLHOMY Hacneamio 1 NaMsTHUKaM Npupoabl,
AOCTUXKEHUAIM POCCUM B HayKe, UCKYCCTBE, CMOPTe, TEXHONOTUAX, TPYAE;

CMOCOBGHOCTL OLEHMBATb BK/a[ POCCUMIACKMX YYEHbIX B CTAHOBJMIEHWE W
pasBuTve 6MONOrMM, MOHUMaHWUSA 3HadeHUs OMONOrMM B MO3HAHUWM 3aKOHOB
MPUPOALI, B XXM3HM YesioBeKa U COBPEMEHHOMO OOLLECTBA;

naenHas yoexXaEHHOCTb, FOTOBHOCTb K CNyXXeHuto u 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

0CO3HaHMe AyXOBHbIX LLEHHOCTEN POCCUINCKOro Haposa,;

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HaHMS, 3TUYECKOr 0 MOBeLEHNS;

CMOCOBGHOCTL OLEHMBaTb CUTYauMl0 M MPUHMMATb OCO3HaHHbIE pPeLLeHns,
OPUEHTMPYACb HA MOPa/IbHO-HPaBCTBEHHbLIE HOPMbI U LLEEHHOCTY;

0CO3HaHWe NIMYHOr0 BKMaga B MOCTPOEHUE YCTOMNUMBOro ByayLLero;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POANUTENSAM, CO3[4aHNI0 CEMbU Ha OCHOBE
OCO3HAHHOIO MPUHATUA LEHHOCTE CEMEMHOM >XM3HW B COOTBETCTBUM C
TpagnumsMm Hapogos Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

3CTETMYECKOE OTHOLLEHWE K MUPY, BK/IOYaA 3CTETUKY ObiTa, HAYYHOro U
TEXHNYECKOro TBOPYECTBa, CNopTa, TPY/Aa, 0OLLECTBEHHbIX OTHOLLEHWI;

MOHVMMaHVe 3MOLIMOHA/IbHOTO BO3LENCTBMS XXUBOW NPUPOAbLI 1 €€ LEeHHOCTMW;



FOTOBHOCTb K CaMOBbLIP@XXEHUIO B pasHbIX BUAAX WCKYCCTBA, CTPeM/eHue
MPOSABNATL Ka4ecTBa TBOPYECKOMN IMUHOCTU;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIIMOHAJIIBHOI'O 6.JIaFOHOJIy‘II/Iﬂ:

MOHUMaHWe 1 peann3aLms 340pPOBOro 1 6e30nacHOro obpasa Xm3Hu (340poBoe
NMUTaHune, CO6NIOAEHNE TMTUEHNYECKNX MPaBW/ U HOPM, COaTaHCMPOBAHHbIA PEXXUM
3aHATUIA W OTAbIXa, pPerynapHas Qusnyeckasd akTUBHOCTb), OGepeXxxHoro,
OTBETCTBEHHOIO M KOMMETEHTHOIO OTHOLUEHMS K COBCTBEHHOMY (PU3UYECKOMY U
MCUXNYECKOMY 3[J0POBbIO;

MOHMMaHVWe LEHHOCTM MpaBun  WHAMBUAY&/IbHOTO W KOJIJIEKTUBHOIO
6e30MacHOro NoBefAeHUs B CUTYaLMsAX, YrPoXatoLwmMX 340P0BbI0 U XXU3HW NOLEN;

OCO3HaHWe MOCNeACTBUA U HEMPUATUA BPefHbIX MPUBbIYeK (YnoTpebreHuns
a/TIKOr0/151, HAPKOTUKOB, KYpPeHNS);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCT MacTepcTBa, TPYLON00VE;

FOTOBHOCTb K aKTWMBHOW AeATENbHOCTU TEeXHONOrMYecKo M CcoumasibHOM
Hanpae/IeHHOCTW, CMOCOBHOCTb MHULMMPOBATL, MIaHUPOBaTb U CaMOCTOATE/IbHO
BbINO/HATL TaKyto 4eAaTelbHOCTb;

MHTEPEC K Pas/iMyHbIM cepam NpodeccuoHaibHON AedaTeNIbHOCTH, YMeHue
COBepLUaTb OCO3HaHHbIA BblIOOp Oyaylled npodeccun U pPean3oBbIBATH
COOCTBEHHbIE XXN3HEHHbIE MNJaHbl;

FrOTOBHOCTb M CMOCOOGHOCTL K 006pa3oBaHUIO W camMo06pa3oBaHWIO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3K0JI0rH4eCKOr0 BOCIIMTAHUSA:

3KOJTIOTMYECKM LieNecoobpasHoe OTHOLLEHME K MPUPOAE KaK MCTOUHUKY XKU3HU
Ha 3emJsie, OCHOBe €& CyLLieCTBOBaHMS;

MOBbILLIEHNE YPOBHA 3KOMIOTMYECKOM Ky/bTypbl: NpUoGpeTeHne orbiTa
MNaHMPOBaHWS MOCTYNKOB W OLEHKM WX BO3MOXHbIX MOCNEACTBUAN A1
OKpY>KatoLLIEW cpefibl;

0CO3HaHWe rnobasbHOro XapakTepa 3KOMOMMYECKUX MPo6/eM U nyTein mx
peLleHmns;

CNOCOBHOCTL MCMO/b30BaTh MPUOBPeTaeMble NPU N3yHeHU 61UONOTNN 3HAHNS
MW YMEHMS MNpPU  PeleHun npobsiem, CBA3AHHbIX C  pauMOHaIbHbIM
npupogonosnb3oBaHnem  (Co6MOf4eHNe  NpaBWn  MOBEAEHUSs B MPUPOQE,
HanpaB/ieHHbIX Ha COXPaHeHWe paBHOBECUS B 3KOCWUCTEMaX, OXpaHy BW/OB,
aKocucTem, brocgepsl);

aKTUBHOE HENPUATME AENCTBUIA, NPUHOCALLMX BPEeA OKPYKatoLLein NpUpoaHOi
cpefe, YMeHMe NMpoOrHo3nposaTb HebnaronpuATHbIE 3KOIOMMYECKME MOCIeACTBUS
npeanpUHMMaeMbIX AeCTBUI U NpefoTBpaLLaTh 1X;



HanM4yme pa3BMTOro 3KOMI0rMYECKOr0 MbILLSIEHNSA, 3KOMOMMUYECKOW Ky/bTypbl,
onbITa [eAaTeNbHOCTH 3KOJIOTMYECKOM Harpas/IeHHOCTH, YMEHMS
PYKOBOACTBOBATLCA UMW B MO3HABATE/lbHOM, KOMMYHUKATUBHON M COLMaIbHOM
MPaKTMKe, FOTOBHOCTU K YHYaCcTUIO B MPaKTUYECKON AeATe/lbHOCTU 3KOI0MMYeCKOM
Hanpas/IeHHOCTY;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

ChopMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKn M OOLLECTBEHHOW MPaKTWKW, OCHOBAHHOIO Ha Awvasore
Ky/IbTyp, CNOCOBCTBYOLLEr0 OCO3HAHMIO CBOEIr0 MeCTa B NOMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM WM 4MTaTe/IbCKOM Ky/bTypbl Kak CpefcTsa
B3aMMOZENCTBUSA MeXAY N0AbMU Y MO3HaHWUA MUPa;

MOHWMaHWe cneunpukn OUONOrMM KaK Hayku, OCO3HaHUS eé poin B
(hopMMpOBaHMM  PaLMOHASIBHOrO Hay4HOro MbIW/IEHNS, CO3[4aHWUN LieNOCTHOrOo
NpeacTaBneHns 06 OKpyXKatolwemM Mupe Kak O efMHCTBE NPUPOAbl, YesloBeKa U
06LLecTBa, B MO3HaHWM MPUPOAHBLIX 3aKOHOMEPHOCTE W pelleHnn Mpobem
COXpaHeHus NPUPOAHOro paBHOBECHUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrNWU AN COBPEMEHHON LMBUU3ALMN:
obecreyeHnss HOBOrO YPOBHA Pa3BUTMS MeMUMHbI, CO3faHue MNepcreKTUBHbIX
OMOTEXHOMOrNIA,  CNOCOGHbLIX  pellaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUSA
4e/I0BEYECTBa, MOMCKa NyTei BbIX0Aa M3 rnobasibHbIX 3KOM0rMYecKnx npobnem u
obecrneyeHns  nepexoga K  YCTOMYMBOMY  pasBUTMIO,  pauyoOHaIbHOMY
MCNONb30BaHNIO MPUPOAHBIX PECYPCOB M (HOPMMPOBAHUIO HOBbIX CTaH4ApPTOB
XW3HU;

3aMHTEPECOBaHHOCTb B MOJMYYEHUN OUONMOTMYECKUX 3HAHUI B LeNisX
MOBbIWeHNA 00Lerd KynbTypbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTKM, KakK
COCTaBHOM 4acTu (PYHKLUMOHa/IbHOM rpaMOTHOCTM 00y4arowmnxcs, HopMmpyemon
Mpy n3yyeHumn éuonoruu,

MOHVMMaHVe CYLLHOCTM METOZOB MO3HAHWSA, UCMOMb3YEMbIX B €CTECTBEHHbIX
HayKaX, CMOCOOHOCTM WCMOMb30BaTb MOJMyYaeMble 3HaHWA [N aHan3a U
0OBACHEHUA ABNEHUI OKPYXKatoLLEero Mmpa v NpPouCXoAaLmnX B HEM NU3MEHEHUMN,
yMeHVe faenatb O0OOCHOBaHHble 3aK/IHYEHMS Ha OCHOBE Hay4HbIX (DaKTOB MU
NMEIOLLMXCA faHHbIX C Lie/blo NOMYyYeHUs JOCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTL CaMOCTOATE/IbHO WUCMO/Ib30BaTb OMOMOrMYECKne 3HaHWA A1
peLleHmnst Npo6nemM B peasbHbIX XXU3HEHHbIX CUTYaLUsIX;

OCO3HaHMe LIEHHOCTM Hay4yHOW [esiTe/IbHOCTU, FOTOBHOCTb OCYLLECTB/SATH
MPOEKTHYIO U UCCIe[0BATENIbCKYHO AeATeIbHOCTb UHANBUAYASILHO U B TPYNNE;

FrOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHUO U
CaMo06pa3oBaHNi0, K aKTMBHOMY MO/lyYEHWUIO HOBbLIX 3HaHWA Mo 6Guonoruv B
COOTBETCTBUU C XKM3HEHHbLIMU NOTPEBHOCTAMM.



METANIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl 0CBOEHUSA y4ebHOro npeameta «buonoruns»
BK/IOYAOT:  3HauMMble 415  (POPMMPOBaHMUSA MWUPOBO33PEHMS  0By4atoLLMXCA
MeXAMCUMNIMHapHble (MeXNpeaMeTHbIe) 06LeHayYHble MOHATUA, OTpaXKatoLyue
LLeNOCTHOCTb HAy4YHOW KapTWHbI Mupa W Cheuudurky MEeTOAOB MNO3HaHUS,
MCNONb3YEMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3Heprus, siBfeHme, npoLecc,
CUCTEMA, Hay4HbI (DaKT, MPUHLMM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnegoBaHve, HabnaeHe, 3MepeHre, 3KCMEPUMEHT U LpYyTrue); YHUBepCa/lbHble
yyebHble [eicTBMSA  (MO3HaBaTeNlbHble, KOMMYHWKATUBHbIE, PErynsTUBHbIE),
obecrieymBatoLLme hopMmpoBaHue (HYHKLMOHAIbLHOW rPaMOTHOCTU U COLMabHOW
KOMMEeTeHUMM  0ByyatoLmxcs;  CnocobHOCTb  00Yy4aroLMXCA  UCMO0/b30BaTh
OCBOEHHbIE MEXANCUUMMHAPHbIE, MAPOBO33PEHYECKME 3HAHMS U YHUBEPCA/IbHbIE
yuyebOHble AeNCTBUSA B NO3HABATENbHON 1 COLMabHOW MPaKTUKe.

B pesynbTaTe n3yyeHus 6M0N0rnM Ha ypoBHe CpefHero o6Lero 06pasoBaHus
y obydatouierocsa OyayT copMMpoBaHbl MO3HaBaTe/lbHble YHUBEPCA/IbHbIE
yyebHble [AeNCTBUSA, KOMMYHUKaTUBHbIE YHUBepCa/lbHble Y4ebHble [AeNCTBUS,
PErynsTvBHbIE YHUBEPCA/IbHbIE Y4ebHble AeACTBINSA, COBMECTHAA AeATe/IbHOCTb.

MeTanpegMeTHble pe3y/bTaTbl OCBOEHWSI MpPOrpamMmMbl CpefHero 06LLero
06pa3oBaHNA LO/MKHbI OTPaXKaTb:

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHA y‘lBﬁHLIMI/I IMMO3HABATCJIbHbBIMU
NeCTBUSIMU:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CamMoCTOATe/IbHO  JopMynMpoBaTb U aKTyaiM3upoBaTb  Npobremy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUW 3HAHWI MPUEMbI IOTUYECKOTO MbILLIEHNS
(aHanu3a, CMHTe3a, CpaBHeHWA, KnaccumKkaumm, 0606LLEHNS), paCcKpbiBaTb CMbIC/
OMONOrNYECKMUX NOHATUI (BbIAENSATb UX XapaKTepHble MPU3HaKW, yCTaHaB/MBaTb
CBA3U C APYTMMUN MOHATUAMN);

onpeaensaTb LUENM [AeATeNbHOCTW, 3adaBas nNapameTpbl U KpUTEPUUM KX
[OCTVKEHUS, COOTHOCUTL pe3y/bTaTbl AeATe/IbHOCTM C MOCTaBMEHHbIMU LENSMU;

MCNONb30BaTh BUOMOrMYECKMe MOHATUA A1 0OBACHEHMS (PAKTOB U ABMIEHNI
YX1BOW Npupoabl;

CTPOMTb NOrMYECKMe paccyaeHnss (MHAYKTUBHbIE, AEAYKTMBHbIE, MO
aHanorum), BbIsSIBNATb 3aKOHOMEPHOCTM W MPOTUBOPEUMS B pacCMaTpUBaeMblX
ABNEHMSX, POPMYNNPOBaTL BbIBOAL! 1 3aKHOUEHNS;

MPYMEHATb CXEMHO-MOJE/bHbIEe CPpeCTBa AN NPeAcTaB/IeHNS CYLLECTBEHHbIX
CBA3€ W OTHOLLUEHWI B WM3y4yaeMbIX OMOMOrMYECKMX 06bEKTax, a Takxke
NMPOTUBOPEUNIA Pa3HOr0 POfa, BbISIBNEHHLIX B Pa3/IMUHbIX WMH(POPMALMOHHBLIX
NCTOYHMKAX;



paspabarbiBaTb NiaH pelleHns npobnembl C YYETOM aHaIM3a UMEHLLMXCH
MaTepuabHbIX N HeMaTepuasibHbIX PeCYPCOB;

BHOCUTb KOPPEKTUBbLI B A€ATENIbHOCTb, OLIEHMBATL COOTBETCTBUE Pe3y/bTaToB
LleNsM, OLeHMBaTb PUCKM NOCNEACTBUI JeATeNIbHOCTH;

KOOPAMHNPOBATL U BbINOMHATL paboTy B YCI0BUAX peasibHOro, BUPTYasIbHOro
N KOMOMHMPOBAHHOI O B3aMMOENCTBUS;

pasBMBaTb KPeaTMBHOE MbILL/IEHNE MPU PELLEHNN XM3HEHHbIX NPobeMm.

2) 6a30BbI€ HCCJIEI0BATEIbLCKHE JeHCTBHUS:

B/1afleTb HaBblKamMy y4ebHO-MCCNe0BaTe/IbCKOM M NMPOEKTHOW AeATeIbHOCTH,
HaBblKaMW  paspelleHuss npo6sieM,  CMOCOOHOCTHIO M TOTOBHOCTbHO K
CamMOCTOATE/IbHOMY MOUCKY METOAOB PeLLeHNs NPaKTUYeCKnX 3adad, NPUMeHEHNIO
Pa3INYHbIX METOLOB MO3HAHUS;

MCNONb30BaTb pas/inyHble BUAbl AEATENIbHOCTM MO MOYYEHUIO HOBOIO
3HaHWA, ero WHTeprnpeTauun, nNpPeobpas3oBaHNIO U MPUMEHEHUIO B Y4eOHbIX
CUTYyauusx, B TOM YnC/e Npu Co3faHMmn y4ebHbIX U CoLMabHbIX MPOEKTOB;

(hopMMPOBaTb Hay4HbIA TUM MbILWIEHNSA, BNaLeTb HAYYHON TEPMUHONOTUEN,
K/IHOUYEBbIMM NOHATUAMU U MeTOAaMMU;

CTaBUTb M (HOPMYNMPOBaTb COOCTBEHHbIE 3afayvM B 006pa3oBaTe/lbHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaUUsX;

BbISABNATb MPUYMHHO-C/IEACTBEHHbIE CBA3W U aKTyaln3uposaTb 3afaqy,
BblABUraTh rnnoTesy eé peLleHns, HaXoAUTb aprymMeHTbl 47151 A0Ka3aTeIbCTBa CBOMX
YTBEPXXAEHWNIA, 33iaBaTb NapameTpbl U KPUTEPUU PeLLEHNS;

aHaM3MpoBaTb MOMYYEHHble B XOAe pPeleHns 3afayn  pesynbTathl,
KPUTUYECKN OLeHMBaTb MX [AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

AaBaTb OLEHKY HOBbIM CUTyaLUAM, OLLEHMBATb NMPUOBPETEHHBIN ONbIT;

OCYLLECTBNATbL Lie/leHanpas/ieHHbIN MOWCK MepeHoca CPefcTB M CnocoboB
[eCTBUA B NPOJECCUOHANIbHYIO Cpedy;

YMeTb MEepPeHOCUTb 3HaHWA B MO3HaBaTe/IbHYH U NPaKTUYecKyto 06nactu
XN3HeAeATeIbHOCTH;

YMeTb UHTErPMPOBaTh 3HaHWA U3 PasHbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBblE MAeu, npegnaratb OPUrMHasIbHble MOAXOAbl U PeLleHns,
CTaBUTb NPO6EeMbI U 3a4a4K, LOMYCKaKOLLMeE a/ibTePHATUBHBIE PeLLeHNs.

3) pabora ¢ unpopmaumei:

OPUEHTMPOBATLCA B Pa3/IMUHBIX UCTOYHMKAX MHOpMaLUn (TEKCTe y4eBHOro
nocobusi, HayyHO-MONyNsAPHON nuUTepaType, OMONOrMYECKUX  CNOBapsx W
CMpaBOYHNKAX, KOMMbIOTEPHbIX 6a3ax [aHHbIX, B VIHTepHeTe), aHa/M3MpoBaThb
NH(OPMALMIO Pa3/INyHbIX BULOB M (POPM MpeACTaBieHNs, KPUTUYECKN OLLEHMBATD
e€ OCTOBEPHOCTL M HEMPOTMUBOPEUNBOCTb;



(hopMynMpoBaTb 3anpocbl Y NPUMEHATL Pas3/IMyHble METOAbI MPU MOUCKe U
oTbope 6MoNornyeckon MHgopmMaLmm, HeobXoAMMON ANA BbIMOMHEHNUS YYEOHbIX
3a4au;

npuobpeTatb OMbIT WUCMO/b30BAHUA MH(OPMALYOHHO-KOMMYHUKATUBHBIX
TEXHO/IOM WA, COBEPLLEHCTBOBATb KY/bTYpPY aKTUBHOMO MCMO/b30BaHUSA Pa3/IYHbIX
MONCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMPATL  ONTUMa/IbHYO  (DOPMY  MpefcTaB/ieHUs
6M0/I0rMYECKON MHGOPMaLMK (CXEMbI, FPAUKN, Anarpammbl, TabAnLbl, PUCYHKN 1
fpyroe);

MCNONb30BaTb HAYYHbIA S3bIK B KayeCcTBe CpeacTtea npu pabote ¢
OMO/IOTUYECKON  MHOPMALME: MPUMEHATb  XUMWUYECKUe, (PU3NYecKme W
mMaTteMaTUyeckme 3Haku M CUMBOSIbI, (DOpMYy/bl, abbpeBmaTypy, HOMEHKIATypy,
MCronib3oBaTb M MNpeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME  CPeACTBa
HarnagHoCTy;

BfafeTb  HaBblkaMuM  pacno3HaBaHMs W 3aWuUTbl  MHOpMaLuN,
NH(OPMaLIMOHHOK 6€30MacHOCTU IMYHOCTH.

OBJIaIleHI/Ie YHUBEPCAIBHBIMH KOMMYHUKATUBHBIMHA IlCﬁCTBI/ISIMPIt

1) o6menmne:

OCYLLECTB/IATL KOMMYHWKaLMK BO BCEX CPepax >XKM3HW, aKTUBHO Yy4acTBOBATb
B Anasiore WM AMCKYCCMM MO CYLLECTBY 06CY»Xaemoin TeMbl (YMeHMe 3aaBaTb
BOMPOCbI, BbICKA3blBaTb CYXXAEHWSA OTHOCUTENbHO BbIMOMIHEHUA Mpefnaraemoin
3ala4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTb MO3ULMIA APYrMX YYaCTHUKOB
Ananora unmn GUCKyccun);

pacnos3HaBaTb HeBepbasibHble CpeacTea 00LWeHWs, MOHMMATb 3HauyeHue
CoLMasibHbIX 3HAKOB, MNPEAMNOCbIIOK BO3HWKHOBEHWUS KOH(IMKTHBLIX CUTYaUWn,
YMeTb CMAryaTb KOH(/IMKTbI 1 BECTU NEPEroBopbl;

BlafleTb Pas3IMyHbIMK cnocobamy 0OLLEHNA M B3aMMOLENCTBUSA, MOHMMATb
HaMepeHWs 4pYruX NMoAen, NPosBAsATb YBAXKUTE/IbHOE OTHOLLEHME K COBecejHUNKY
1 B KOPPEKTHOM hopme (hopMy/IMpoBaTb CBON BO3PAXKEHUS;

PasBEPHYTO W NOrMYHO M3naraTb CBOK TOYKY 3PEHUS C WCMOJSIb30BaHWEM
A3bIKOBbIX CPeCTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHMMaTb W MCMO/Mb30BaTb MPeNMyLLEeCTBa KOMaHAHON WU MHAWMBMAYaSTbHOM
paboTbl NPV peLLeHn 6UoNOrnMYeckor NpPo6semMbl, 060CHOBbLIBATL HEOOXOAUMOCTb
MPUMEHEHUS TPYNMOBbIX (JOPM B3aUMOAENCTBMS NPU PELLEHMN Y4ebHOM 3adaun;

BbIOMpaTb TeMaTWKy W MEeTOAbl COBMECTHbIX AEWCTBUMA C YYETOM O6LUMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpUHMMaTb  Len  COBMECTHOM  [esTeNbHOCTWM,  OpraHv3oBbIBaTb U
KOOpANHMPOBaTb [AEACTBUA MO eé AOCTVDKEHWIO: COCTaBMsTb MNaH AelCTBuiA,



pacnpegensdte ponv C Y4TOM MHEHWUWA YYaCTHMKOB, 00CYKAaTb pe3ysnbTarhbl
COBMECTHOI paboThl;

OLleHMBaTb Ka4eCTBO CBOEro BK/IaAa N KaXKA0ro y4aCTHMKA KOMaH/bl B 06LLMiA
pe3ynbTar Mno pa3paboTaHHbIM KPUTEPUAM;

npegiaratb HOBble MPOEKTbl, OLEHMBAaTb WAEM C MO3ULUM  HOBM3HBI,
OPUTMHASILHOCTK, MPaKTUYECKOW 3HAYNMOCTN;

OCYLLUECTB/IATL MO3UTMBHOE CTpaTernyeckoe nMOBeAEHNEe B  Pa3/INYHbIX
CUTYyaLmaX, NPOSBIATL TBOPHYECTBO U BOOOPaXKeHUe, ObITb MHALMATUBHbLIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

MCMoMb30BaTb OMOMOTMYECKME 3HAHUA [NS BbIABIEHUS NpobiemMm U KX
PELLEHNS B XXMU3HEHHDBIX 1 YYEBOHbIX CUTYaUMSIX;

BblOMpaTb Ha OCHOBe OMOMOrMYECKMX 3HAHWA LefeBble U CMbIC/IOBbIE
YCTaHOBKM B CBOWMX AEWCTBUAX W MOCTYMNKax MO OTHOLUEHMIO K XXMBOW MpPUPO/E,
CBOEMY 3[10POBbIO 1 3[0POBbLI0 OKPYXKaOLLMX;

CaMOCTOATE/IbHO OCYLUECTB/IATL MO3HaBaTe/IbHYHO AeATeNbHOCTb, BbISBASATH
Npo6/eMbl, CTaBUTb U (POPMY/IMPOBATL COOCTBEHHbIE 3afa4yn B 06pa3oBaTe/lbHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaUusX;

CaMOCTOSATE/IbHO COCTaBNATL NJaH pPeLleHns NPo6sieMbl C YHETOM UMEIOLLIUXCA
PECYPCOB, COOCTBEHHBLIX BO3MOXHOCTEN 1 MPeAnoUTEHUN;

[aBaTb OLEHKY HOBbIM CUTYaLAM;

pacLUMpsATbL paMKK Y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOUTEHNIA;

[ienaTb 0CO3HaHHbIV BbIOOP, aprymMeHTMpOoBaTh ero, 6patb 0TBETCTBEHHOCTb 3a
peLLeHve;

OLeHMBaTb MPUOBPETEHHBI OMbIT;

cnoco6cTBoBaTb (HOPMMPOBAHUIO M MPOSIBMEHMIO LUMPOKOW 3pyanmunn B
pasHbIX 06/1acTAX 3HaHWIA, MNOCTOSIHHO MOBbILWATL CBOW 06pa30BaTE/IbHbIA 1
KY/NbTYPHbI YPOBEHb.

2) CAaMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTMBbI B [AEATENbHOCTD,
OLleHMBaTb COOTBETCTBME PE3Y/IbTATOB LIENAM;

BMafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  pedieKCUM  Kak  OCO3HaHWS
COBepLUaeMbIX [AENCTBUA W  MbIC/IUTENbHbLIX MPOLECCOB, WX pPe3y/nbTaToB U
OCHOBaHWI, UCMOMb30BaTb NPUEMbI pediieKcun ANs OLEHKU CUTyauuu, Bblbopa
BEPHOI0 peLLeHns;

YMEeTb OLEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATL PELUEHUA MO KX
CHVDKEHWIO;

NPYHMMaTb MOTMBbLI W aprymeHTbl APYrux Mpuv aHanmse pesy/bTaToB
AeATeNbHOCTY;



3) npuHsATHE ceOs U IPYrUX:
NPUHUMAaTL Ce6s, MOHNMas CBOM HeAOCTaTKN U AOCTONHCTBA;
NPUHUMAaTb MOTMBbI M apryMeHTbl [PYrux Mpy aHain3e pesynbTaToB
AEeATENbHOCTH;
MpW3HaBaTb CBOE MPaBO U NPaBO APYrMX Ha OLLUNOKU;
pa3BMBaTb CMOCOBHOCTb MOHMMATL MUP C MO3MLIMK APYrOro YenoBeKa.
NPEJIMETHBIE PE3YJIbTATBI

MpeaMeTHble pe3ynbTaTbl OCBOEHUS COLEepXXaHWs Y4yebHOro npegmeTta
«bvonorvs» Ha YrnyonéHHOM YPOBHE OPUEHTMPOBAHbl Ha 0becreyeHne
NpoMIbHOrO  06ydeHus  obyyarowmxca — 6uonormn.  OHW  BK/IHOYAHOT:
crneymgmyeckne ang 61Monornm HayyHble 3HaHWUsA, YMEHUS 1 COCO6bI AeACTBUIA MO
OCBOEHWIO, UHTeprpeTaumMm 1 npeobpasoBaHUO 3HaHWI, BUAbI AeSATeNbHOCTM MO
MO/TY4EHUIO HOBbIX 3HaHWUI U UX NPUMEHEHUIO B Pa3/INUHbIX YYeOHbIX, a TaKKe B
peasibHbIX YXXM3HEHHbIX cUTyauusx. NMpeameTHble pesynbTarbl MPeacTaBieHbl Mo
rogam msy4deHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4yebHOro npeameta «buonorua» B 10
Knacce [OMKHbI OTpaXKaTb:

COpMMPOBAHHOCTb 3HAHWA O MeCcTe W ponn OGUONOrMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMMPOBAHUWN eCTECTBEHHO-Hay4YHOW KapTWHbI MUpa, B
MO3HAHWM  3aKOHOB  MpMpoAbl W peweHMnM  Npob/reM  pauvoHasbHOro
MPYPOAONO/L30BaHNSA, O BKMNae POCCUNCKUX U 3apyOeXHbIX YUEHBIX B pa3BUTHE
éronoruu;

BNageHne CUCTEMON  OMONOrMYECKUX  3HAHWIA, KOTOpas  BKJ/IKOYaeT:
OCHoBoOMonararowe 6MONOrNYecKne TEPMUHbI M MOHATUA  (KMU3Hb, KIETKa,
opraHusm, meTabosvM3Mm, romMeocTas, CaMoperynsauus, CaMOoBOCMPOU3BELEHNE,
HacneACTBEeHHOCTb, M3MEHUMBOCTb, POCT M pasBUTWE), OMOMOTMYECKME TEopuwn
(kneTouHas Teopusa T. LLBaHHa, M. LLIneingeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacteeHHocT T. MopraHa), ydveHunsa (H. V. BaBunoBa — 0 LUeHTpax
MHOroo6pasus 1 NPOUCX0oXAEHUA KyNbTYPHbIX pacTeHui), 3aKoHbI (e4MHO06pa3uns
MOTOMKOB MEpPBOro MOKO/IEHMS, PacLLernieHns, YACTOTbl rameT, He3aBWCKMMOro
HacnepoBaHus . MeHaens, TOMOMOrMYECKUX pPSAOB B Hac/eACTBEHHOM
n3meHumsocTn H. M. BaBuniosa), NpUHLMMbI (KOMMIEMEHTAPHOCTH);

BMafleHne OCHOBHbIMM METOJaMM Hay4HOro MO3HaHMA, WCMOMb3yeMbIX B
OMOMOrNYECKMX UCCMEef0BaHNAX >KMBbIX OOBLEKTOB (OmucaHue, W3MepeHue,
HabMoeHNe, IKCNEPUMEHT);

YMeHWe BblAeNATb CYLLEeCTBEHHbIE NMPU3HAKN: BUPYCOB, KMETOK MPOKapuoT r
9YKapuoT, OLHOK/MNETOYHbIX W MHOrOKNETOYHbIX OpraHM3MoB, B TOM 4uC/e
GakTepuid, rprboB, pacCTEHWUIA, XXUBOTHbLIX 1 Ye/l0BeKa, CTPOEHNS OPraHoOB U CUCTEM
OpraHoB PacTEHWA, >KMBOTHbIX, YesioBeKa, MPOLECCOB >KU3HEAEATENIbHOCTH,



MPOTEKaKLWMNX B OpraHn3Max PacTeHWUIA, XXMBOTHBIX M YesioBeKa, 6M0IorMyeckmx
npoueccoB: obMeHa BeLlecTB (MeTabonn3m), NpeBpaLleHns 3HEPTMK, BPOXKEHUS,
aBTOTPO()HOr0 M reTepoTPOdHOro TUMOB NMUTaHKA, (DOTOCUHTE3A U XEMOCUHTE3A,
MWUTO3a, Meli03a, raMeToreHesa, aMopuroreHesa, NOCTIMOPUOHA/ILHOIO Pa3BUTUS,
Pa3MHOXEHWUS,  WMHAMBUAYaNbHOroO  pa3BMTUA  opraHusma  (OHTOreHesa),
B3aMMOJENCTBMA reHOB, reTepo3unca, MCKYCCTBEHHOMO 0T60PA;

YMeHVe YCTaHaB/MBaTb B3aMMOCBSA3M MeXAy OpraHoujamm KneTkm n unx
(YHKUMAMU, CTPOEHMEM KNETOK pasHblIX TKaHEn M WX (YHKUMAMU, MeXay
opraHaMnM M CUCTeMaMW OpraHoB Y PacTEHWI, >XMBOTHbIX W YesioBeKa U KX
(OYHKUMAMA, MEXAY CUCTEMAMW OPraHoB U UX (YHKUMAMKU, MeXAy 3Tanamu
0bMeHa BeLLecTB, aTanaMm KIeTOYHOIo UMK/Ia U XKU3HEHHbIX LMKI0B OpraHn3moB,
aTarnamn 3MOPUOHAILHOTO Pas3BUTWUA, TEHOTUMNOM W (DEHOTUMOM, (PeHOTUMOM U
(hakTopamu cpefbl 06UTaHWS;

YMeHWe BbISBNATb OT/IMYMTENbHbIE MPU3HAKM XXMBbIX CUCTEM, B TOM YuC/e
PacTeHW, XXMBOTHbIX U Ye/I0BEKa;

YMeHVEe WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOOrMYECKYHO
TEPMUHOMOMMIO U CUMBOJIMKY AN1A [lOKa3aTe/lbCTBa POACTBA OPraHuW3MOB pasHbIX
CUCTEMaTUYECKUX TPYNM;

YMeHMe peLuaTb 61onormyeckme 3a4aym, BolSBAATb NPUUMHHO-CIEACTBEHHbIE
CBS3M MeXAy uccregyembiMy 610I0rMYeCKMMIN NPoLLeCCamMmn U SBNEHUAMM, [enaTtb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbLIX Pe3y/bTaToB;

YMeHWe BbINOMHATL NlabopaTtopHble U NpPaKTU4YecKne paboTbl, cobnoaatb
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHNEM;

YMEHMe Bbl4BUraTb [UMNOTe3bl, MPOBEPATb WX  3IKCMEPUMEHTAIbHLIMU
cpeacTeamu, opMynupys Lenb WCCNefoBaHusl, aHan3upoBaTb MO/TyYeHHbIE
pe3ynbTaThbl U AeNaTh BbIBOAbI;

YMeHMe y4yacTBOBaTb B Yy4ebGHO-McCneaoBaTe/lbCKoin pabote no 6Guonorum,
3KONOrMM 1 MeauLMHe, NPOBOAMMON Ha 6a3e LUKOJbHBLIX Hay4HbIX 06LecTB, U
Ny6ANYHO  MpPeAcTaBNATb  MOMYYeHHble  pe3ynbTatbl  Ha  YYEHUYECKUX
KOH(epeHuusx;

YMeHMEe OLEeHMBaTb 3TUYECKME acrnekTbl COBPEMEHHbLIX WCCeA0BaHUn B
obnactu 6monormm n MeanLUmHbl (KNOHMPOBaHME, UCKYCCTBEHHOE OMN/I0A0TBOPEHME,
Hanpae/ieHHOE N3MEHEHMe reHOMa 1 COo34aHue TPaHCTeHHbIX OPraHM3MOB);

YMeHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlein npodeccroHanbHOM
[eaTeNbHOCTN B 061acTM GMONOrMK, MeauUMHbI, BUOTEXHONOMNK, BETEPUHAPUMN,
CENbCKOro X035MCTBa, MULLEBOM MPOMbILLNEHHOCTW, YrNy6/1sTh NO3HABATENbHbIV
NHTEPEeC, HanpaB/ieHHbIN Ha OCO3HaHHbI BbIOGOP COOTBETCTBYHOLLE Mpoteccun 1
MPOAO/HKEHNE  OMOMOrMYecKOro 06pasoBaHMsA B OpraHMsaumax  CpegHero
MPOECCUOHANBHOIO U BbICLLEro 06pa3oBaHus.



MpefMeTHbIe pe3ynbTaTbl OCBOEHMS y4ebHOro npeameta «buonorus» B 11
Kaacce [JOMDKHbI OTpaXaTb:

ChOpMMPOBAHHOCTb 3HaHWA O MeCcTe W ponM OUOMoTMM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHUN COBPEMEHHON €eCTeCTBEHHO-HaYy4YHOM
KapTUHbI MUpa, B MO3HAHUWM 3aKOHOB MPUPOLblI M PELUeHUN 3KOJIOTUYECKMX
NpobseM 4YenoBeyecTBa, a TakKkKe B peLUeHMM BOMPOCOB paLOHA/IbHOIO
NMPUPOAOMNOSL30BaHNA, U B (POPMUPOBAHMMN LLEHHOCTHOIO OTHOLLEHMSA K MPUPOAE,
06LLIECTBY, YeNOBEKY, O BK/a[e POCCUIACKMX N 3apyOeXHbIX YUYEHbLIX-61M0M0roB B
passuTue buonoruu,

YMeHWe BfafleTb CUCTEMON OMONOrMYeCKMX 3HaHWI, KOTopas BK/IHOYaeT
onpefenieHnss M TMOHUMaHWEe CYLLHOCTM OCHOBOMOMararoLmx 61onornyecknx
TEPMUHOB W MOHATUIA (BWA, 3KOcuCTema, Guocepa), OGUONOrMYEcKne Teopuu
(sBosntoumoHHas Teopusa Y. JapBrHa, CMHTETMYECKas TeOPUS 3BOIOLNN), YYEHMS
(A. H. CeBepuoBa — 0 nyTax 1 HanpasneHusx asonounn, B.. BepHagckoro — o
buocepe), 3aKoHbI (FreHeTUYeCcKoro pasHoBecus K. Xapan u B. BaitHGepra,
3apogpiweBoro cxoactea K. M. bapa), npasuna (MvHumyma HO. Jlnbuxa,
3KOJIOTUYECKON nupamuibl 3Hepruu), runotesbl (runortesa «mupa PHK» Y.
Mnn6epra);

yMeHVe  BnafleTb  OCHOBHbIMW  MeTOJaMM  HAy4YHOro  Mo3HaHu4,
NCMO/b3yeMbIMU B BMONIOTMYECKMX UCCEA0BAHUAX XKUBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHne, n3MepeHne, HabNOAEHME, 3KCMEPUMEHT), CMoco6amMu BbISB/IEHNA W
OL,EeHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVe BbIJeNATb CYLEeCTBEHHble MpPWU3HaKN: BUAOB, OMOreoLEeHO30B,
aKoCUCTeEM W Buocdepbl, CTabMNN3MPYHOLWEro, ABMXKYLLEro W pa3pbiBatOLLEro
eCTeCTBEHHOro 0T60opa, annonaTpmMyecKoro 1 CUMNaTpMYecKoro B1g006pa3oBaHus,
BAUAHUA  LABWXKYLWMX — CUI 3BOMIOUMM  Ha  TEHOMOHA  Mnonynsauumu,
MpMcnoco6IeHHOCTY OpPraHM3MOB K cpefe 06uTaHus, YepefoBaHns Hanpas/ieHNN
3BONHOLMN, KPYrOBOPOTA BELLECTB U MOTOKA 3HEPT M B IKOCUCTEMAX;

YMeHWe YyCTaHaB/MBaTb B3aMMOCBA3M MeXAy mnpoLueccaMmy 3BOOLUN,
ABVOKYLUMMW CUIaMW aHTPOMOreHe3a, KOMMOHEHTaMW Pas/IMyHbIX 3KOCUCTEM U
MPUCNOCO6/IEHNAMMN K HUM OpPraH13MOB;

YMeHVEe  BbISB/IATb  OT/INUYUTENIbHbIE  MPU3HAKM  XKMBBIX  CUCTEM,
MPUCNOCOO6/IEHHOCTL BMAOB K Cpede 06uTaHWs, abUOTMYECKUX UM OGUOTUYECKUX
KOMMOHEHTOB  3KOCWUCTEM, B3aMMOCBSA3e/  OpraHM3amMoB B  COOOLUECTBaXx,
aHTPOMOreHHbIX M3MEHEHNIA B 3KOCUCTEMAX CBOE MECTHOCTH;

YMeHVe WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOIOTMYECKYHO
TEPMUHOMOTNIO U CUMBOJMIMKY NS [OKa3aTe/IbCTBa POACTBA OPraHU3MOB PasHbIX
CUCTEMATUYECKUX TPYMM, B3aUMOCBA3W OPraHnM3MOB U cpefbl 00UTaHWsA, eAnHCTBA



YesIOBEYECKMX pac, HeobXOoAMMOCTW COXpaHeHWs MHOroobpasvsi BUAOB U
9KOCUCTEM KaK YC/IOBUS COCYLLLECTBOBAHUA NPUPOAbI U YeNI0BEYeCTBa;

YMeHMe peLuaTb 61Monormyeckme 3a4aym, BblSBASATb NPUUMHHO-CEACTBEHHbIE
CBA3N MeXAY nccnefyeMbiMU 6MON0rMYECKMMU MPOLECCaMm U ABIEHNAMM, feNaTb
BbIBOZbl 1 MPOrHO3bl HA OCHOBAHWM MOJTyYEHHbIX Pe3y/bTaToB;

YMEHMe BbINOMHATL N1a60PaTOPHbIE U MpPaKTUYecKMe paboTbl, CO6NHOAATH
npasuna npu pabote ¢ y4ebHbIM 1 NnabopaTopHbIM 060PYA0BAHNEM;

YMeHWe BbIABUraTb TrUMNOTe3bl, MPOBEPATb WX  3KCMEPUMEHTA/IbHbIMU
cpeAcTBamu, (opMynupys Lefb UCCNefoBaHUs, aHaInM3npoBaTh MOyYeHHble
pe3ynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4uebHO-MCCNefoBaTe/IbCKo paboTe no 6uonorum,
3KONOrMM N MeauumMHe, NPOBOAMMONM Ha 6a3e LUKOJbHbLIX Hay4HbIX 06LECTB, W
Ny6/IM4HO  MpPeAcTaBnATb  MOJMyYeHHble  pe3y/bTaTbl  HAa  YYEHUYECKMX
KOH(epeHUusx;

YMEHME OLEHMBATb rMNOTE3bl U TEOPUM O NMPOUCXOXAEHWUMN XIU3HM, YenoBeka
N YenoBeYeCKUX pac, 0 MpUYMHaX, NOCNeACTBUAX M crocobax npeaoTBpalleHus
rno6asibHbIX M3MEHEHWIA B BUOCHEpE;

YMEHME OCYLLECTBNATb OCO3HAHHbIN BbIGOP OyayLlen npoteccroHabHOM
[eATeNIbHOCTN B 06/1aCTU GMONOTrK, KOOI, NPUPOAOMNOSb30BaHNSA, MeAULMHDI,
OMOTEXHONOIMM, MNCUXONOIMKN, BETEPUHAPWK, CENbCKOr0 XO03AMCTBa, MULLEBON
MPOMbILLUNEHHOCTW, YrNybnAaTb MO3HaBaTe/NbHbIA WMHTEPEC, HampaBfeHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW — npodieccun M NPOAOSIKEHME
6ronornyeckoro 06pasoBaHns B OpraHu3aumax cpegHero npog)ecCUoHaNbHOro M
BbICLLEro 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne i/ KonrpoJsbusie | IIpakTnyeckue
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 bronoruns Kak Hayka
2 JKMBble CUCTEMBI U UX U3yYeHne
3 Buonorusa kneTku 0.5
4 XUMUYeckKas opraHunsauma KneTku 10 1
5 CTpoeHue 1 PYHKLNN KNETKN 8
5 OO6MeH BeLLecTB 1 NpeBpaLleHrie 3HepPrumn B 9 1
KneTke
-, HaCI'Ie,EI,CTBeHI'-.Iaf-I MH(opmaLms 1 9 05
peanu3auma eé B KneTke
YKU3HEHHbI LMK KNETKK 6 1
CTpoeHue 1 PyHKLMM OpraHn3MoB 17 1.5
10 Pa3mMHO)KeHWe 1 pa3BuTne opraHn3MoB 8 1 15
1 "eHeTMKa — HayKa O HacneACTBEHHOCTU U ) 05
N3MEHYMBOCTU OPraH13mMoB
12 3aKOHOMEPHOCTW Hac/eACTBEHHOCTH 10 1
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTH 6
14 ["eHeTVKa yenoBeka 3 0.5
15 Cenekums opraH13mMoB 4 1 1
16 BUOTEXHOMOMNA N CUHTETUYECKas G1ONorns 4




17

Pe3epBHOe Bpems

OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME

102

13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ KonrpoJsbnsie | IIpakTnyeckue
NporpaMmMbl Bceero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
1 3apoXaeHune 1 pasBUTHE 3BOOLMOHHBIX 4 1
npeaCcTaBieHNiA B 6G1onorum
2 MWKpPO3BO/IOLMA U eé pe3ynbTaTbl 14 2
3 MakpoaBontouma 1 eé pes3ynbTathbl 6
4 [MpouncxoxaeHe n pa3BUTUE XU3HWN Ha 15 15
3emne
5 [MpouncxoXkaeHne YenoBeka — aHTPOMOreHes 10 1 1
JKON0rnsi — Hayka 0 B3aMMOOTHOLLIEHNSAX
6 OpraHM3mMoB N HaZOopPraHN3MEHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefo
OpraHu3mbl 1 cpefa 0buTaHusA 15
3Konorvs BUAOB 1 Nonynsayuia 0.5
3Konorns coobLLECTB. IKOMOrMYeCKme
9 H 12 05
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema 1
11 Yenosek 1 oKpy»aroLaa cpega
12 Pe3epBHOe Bpems
OBLWEE KOJIMYECTBO YACOB N0 NMPOrPAMME 102 3 7.5







HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kourpobibie | - paxrireckie u3yyeHusi | oOpa3zoBaTe/bHbIE
padoThI padoThbI pecypebi
1 Bronorns Kak KoMniaeKcHas Hayka 1 Kak 1
4acTb COBPEMEHHOTO 06LLeCTBa
YKvBble cUCTEMbI M NX CBOCTBA 1
YpoBHEBas OpraHn3aLms XX1BbIX CUCTEM
4 cTOpMSt OTKPBITUS Y U3YYEHUS KNETKW. 1
KnetoyHas Teopus
MeToAabl MONEKYNAPHOM N KNETOUYHOM
6ronoruu. MpakTnyeckas paboTta
5 «/13yyeHne MeTO0B KNETOUHOM 1 0.5
6uonorum (xpomatorpadus, '
aneKTpogopes, AMdhepeHLnabHOe
LeHTpudyrmnposaHue, MLP)»
6 XUMUYECKMNIA COCTaB KNETKM 1
. MwuHepa/ibHble BELLEeCTBa KETKN, UX 1
6ronorunyeckas posb
OpraHuyeckue BeLLeCcTBa KNeTkn —
g 6enku. JlabopaTopHas paboTa 1 0.5
«O6HapyXeHne 6e1KOB C NOMOLLbHD '
KaueCTBEHHbIX peakLuii»
9 CsoiicTBa, Knaccugukaumsa n hyHKLUmM 1

6enKkoB




10

OpraHunyeckue BeLLeCcTBa KNeTkn —
yrnesofpl

11

OpraHunyeckue BeLLeCTBa KNeTKn —
nnMnnapl

12

HyknenHoBsble Kucnotel. AHK 1 PHK.
NabopatopHas paboTa «lccnegoBaHue
HYK/1EMHOBbIX KUC/OT, BblENEHHbIX U3
K/1IETOK Pa3/INyHbIX OpraHu3MOoB»

0.5

13

CtpoeHue n pyHKuun AT®. pyrue
HyKneosmaTpudgocgatsl (HTD)

14

CekseHunpoBaHue AHK. MeTtoabl
reHOMUKM, TPAHCKPUNTOMUKM,
NPOTEOMUKU

15

MeToAbl CTPYKTYPHOW 61onorum

16

Tunbl KNETOK. MNMpoKaproTNYecKasa KneTka

17

CTpOoeHwme 3yKaproTUYeCKON KNETKM.
MpakTnyeckas pabota «M3yuyeHune
CBOWCTB KNEeTOYHOM MeMbpaHbI»

0.5

18

MoBEpPXHOCTHBII annapaT KNeTKu

19

OfHomeMbpaHHble OpraHonbl KNeTKU.
MpakTnyeckas pabota «/3yyeHne
[BVXXEHWNSA LUTON/A3Mbl B PaCTUTESTbHbLIX
KNETKax»

0.5

20

MonyaBTOHOMHbIE OpPraHoWbl KNETKK:
MUTOXOHAPWM, NnacTuabl. JlabopaTopHas
pa6oTa «ViccnegoBaHune naasmonmsa u
[ennasmonun3a B PacTUTE/NbHbIX KNeTKax»

0.5

21

HememGpaHHble opraHoubl KNeTku




22

CTpoeHue 1 yHKUMKM aapa

23

CpaBHUTE/bHAA XapaKTepPUCTNKa KNEeTOK
aykapuoT. JlabopaTtopHas paboTa
«3yyeHre CTPOeHMS KNETOK PasinyHbIX
OpraH13moB»

0.5

24

AcCCUMUAIAUMA N AUCCUMUNALNA — ABe
CTOPOHbI MeTabonm3ma. Turnbl 06MeHa
BeLlecTB. JTabopaTtopHas paboTa
«3yyeHne KaTa/IMTUYECKON aKTUBHOCTY
(hepMeHTOB (Ha Npumepe amunasbl UNn
KaTanasbl)»

25

depMeHTaTVBHbIN XapakTep peakuui
K/MIeTOYHOro MeTabonunsma. JlaboparopHas
paboTa «/3yyeHne hepMeHTaTUBHOIO
pacLLenneHns nepokcnaa Bogopoaa B
PacTUTENbHBIX M XKUBOTHbIX KIETKaxX»

0.5

26

Benkun-aktmBaTopbl 1 6eNKN-UHTMOUTOPBI

27

ABTOTPO(HbIN TUN 06MeHa BELLECTB

28

POTOCUHTES

29

XemocuHTes. JTabopaTtopHas paboTa
«CpaBHeHMe NpoLeccoB POTOCMHTE3A U
XEMOCUHTE3a»

0.5

30

AHa3po6Hble opraHu3Mbl. Buapl
O6poXkeHus. JlabopaTopHas paboTa
«CpaBHeHWe NpoLLeccoB BPOXKEHNS 1
AbIXaHUs»

31

A3p0o6HbIe opraHM3mMbl. JTanbl
3HEepreTnYecKoro obmMeHa




SHeprus meMbpaHHOro rpafmeHTa

32 NPoTOHOB. CnHTE3 AT®: paboTa
NPOTOHHON AT®-CrHTa3bI

33 PeakL 1 MaTpUUYHOro CUHTe3a

34 TpaHCKpUNLUA — MaTPUYHbIA CUHTES
PHK

35 TpaHcnAuna 1 eé stanbl

36 KognpoBaHve aMMHOKUCOT. Posib
pnbocom B 6oCKHTe3e 6enka

37 OpraHusaums reHoma y npokapmoT u
ayKapvot

38 MonekynspHble MexaHW3Mbl 3KCMPeccum
reHoB y ayKapuoT
Brpycbl — BHEK/IETOUHbIE POPMbI XKM3HM

39 N obnuraTHble napasnThbl. NpakTnyeckas 0.5
paboTta «Co3faHve Mofenu Bupyca»

40 BupycHble 3a6oneBat|vm UesioBeKa,
YXVMBOTHbIX, pacTeHWit

a1 HaHoTexHosnorum B 6uonorum u
mMeauunHe

42 YKU3HEHHbI LMK KNETKK

43 MaTpunuHblin cuHTe3 AHK
Xpomocombl. JTabopaTopHas paboTa

44 «/I3y4eHne XpoOMOCOM Ha roToBbIX 0.5
MUKponpenaparax»

45 [eneHne KNeTkn — M1TO3




Tunbl KNeToK. KapnoKnHe3 1 LUTOKMNHES.
NabopaTopHas paboTta «HabntogeHne

40 MUTO3a B K/IETKaX KOHYMKA KOpeLLIKa fyKa 05
(Ha roToBbIX MUKpOMpenapaTax)»

47 Perynaumsa >M3HeHHOro LnKia KneTok

48 OpraHu3M Kak efiMHoe Lenoe

49 TKaHW pacTeHuin. JTabopaTopHas paboTa 0.5
«3yyeHmne TKaHel pacTeHU»
TKaHW XXUBOTHbIX U YeN0BeKa.

50 NabopatopHas paboTa «/3yyeHune TKaHel 0.5
YXXNBOTHbIX>»
OpraHbl. CuCTeMbI OpraHoB.

51 NabopaTopHasa paboTa «3yyeHne 0.5
OpraHoB LIBETKOBOIO PacTeHms»

52 Onopa Tena opraHM3moB

53 [B/>KeHne opraHn3sMoB

54 MvuTaHne opraH13moB

55 [MuTaHMe NO3BOHOYHbIX XXUBOTHbIX.
MywesBapuTenbHas cUcTeMa YesioBeka

56 [blxaHve opraH1u3mMoB

57 [bIXxaHne N03BOHOUHbIX XXMBOTHbIX 1
yesnoBeka

58 TpaHCcnopT BeLLECTB Yy OpraH1M3moB

59 KpoBeHoCHasa cucTeMa no3BOHOUHbIX
YXMBOTHbIX U YeNoBeKa

60 BblgeneHve y opraHu3Mos

61 3awmTa y opraH1n3moB




62

VIMMyHHasa cuctema 4enoBeka

PasipaXnmocTtb 1 perynaumsa y

63
OopraH13mMoB
64 "ymopasibHas perynaums n 3HLOKPUHHASA
CUCTEMA XXMBOTHbIX M Ye/I0BEKA
65 dopMbl pasMHOXKEHNA OpraHN3MOoB
66 [MonoBoe pa3sMHOXeHKe
67 Meii03
MameToreHes. O6paszoBaHue 1 pasBuTHe
68 MoJIoBbIX K/ETOK. JlTabopaTtopHas paboTa 0.5
«3yyeHre CTPOeHWS MOJIOBbIX K/IETOK Ha
roTOBbIX MUKpOMNpenaparax»
69 VHamBunayanbHOe pa3suTue opraHu3mMoB
— OHTOreHes
20 3aknafKa opraHoB v TKaHein 13
3apOAbILLEBBIX /INCTKOB
POCT 1 pa3BuTHE XUBOTHBIX.
71 NabopatopHasa paboTa «Bmenetn/le 0.5
MPU3HAKOB CXOACTBA 3apOAbILLEi
MO3BOHOYHbIX XXMBOTHbIX»
Pa3MHOXeHWe 1 pa3BuUTuE pacTEHNIA.
79 NabopaTopHasa paboTta «CTpoeHue 0.5
OpraHoB Pa3MHOXeHUS BbICLLNX
pacTeHnin»
73 cTopunsi cTaHOBNEHNSA M Pa3BUTUSA

FEHETUKN KaK HayKu




OCHOBHbl€e NOHATWS U CUMBO/IbI
reHeTUKW. JlabopatopHas paboTa

74 1 0.5
«[lpo3ouna Kak 06beKT reHeTUYeCKnX
nccnefoBaHNmn»
3aKOHOMEPHOCTWN Hacnef0BaHUA
npun3HakoB. MoHOrnépuaHoe
75 CKpeLumBaHue. MNMpakTuyeckas paboTa 1 05
"A3yyeHne pe3ynbTaToB
MOHOTMOPUAHOr0 CKpeLmnBaHms y
Aposodusibl™
76 LiMTonornyeckme oCHoBbI 1
MOHOIMOPUAHOI0 CKpeLBaHus
77 AHanusunpyltoLLee CKpeLymBaHue. 1
HenonHoe foM1HMpOBaHWe
AnrnépuaHoe cKpeLymBaHue.
78 MpakTnyeckas pabota «M3yyeHve 1 0.5
pe3ynbTaToB AUrnMGpuLHOro
CKpeLLMBaHNA Y Ap030(nbI»
79 LiMTonornyeckme 0CHOBbI AUrMO6PMAHOIO 1
CKpeLLrBaHua
80 CuenneHHOe HacnefoBaHVe NPU3HAKOB 1
81 XpPOMOCOMHasA Teopus HacneACTBEHHOCTH 1
82 "eHeTVKa nona 1
83 ["feHOTUN Kak LieIoCTHas cuctema 1
84 "eHETNYECKMIA KOHTPO/b Pa3BUTUA 1
pacTeHUI, >XMBOTHbIX N Ye/loBeKa
85 I3MeHYMBOCTb NPU3HaKOB. Bubl 1

N3MEHYNBOCTU




86

MogaundrKaloHHas N3MEHYMBOCTb

87

BapnaunoHHbIii psig 1 BapualoHHas
KpmBas. JlabopaTopHas paboTa
«liccnegoBaHne 3aKOHOMEPHOCTENA
MOANMMKALMOHHON N3MEHYMBOCTM.
MocTpoeHVe BapnaLMOHHOTO psga U
BapWaLOHHON KPUBOA»

0.5

88

["'eHOTMNNYecKas N3MEHUYMBOCTb.
KombunHaTnBHas N3MeHUMBOCTb

89

MyTauMOHHas U3MEHYMBOCTD.
MpakTnyeckas pabota «MyTtauum y
Apo3odusibl (Ha rOTOBbIX
MUKponpenaparax)»

0.5

90

3aKOHOMEPHOCTU MYTaLNOHHOI0
npotecca. nNUreHeTKa u aNUreHoMmnKa

91

"eHeTMKa YenoBeka. [pakTnyeckas
paboTa «CocTaB/eHne 1 aHan3
POLOCNOBHOM»

0.5

92

MeTO/bl MEANLIMHCKOW FeHETUKM

93

3HaueHve MeaULMHCKOWA reHeTUKN B
NpefoTBPALLEHNMN 1 NEYEHNM
reHeTUYecKnx 3a60neBaHMiA YenoBeka

94

OCHOBHbIE NMOHATUS CENEKLMN.
JabopaTopHas paboTa «3yyeHne CopToB
Ky/NbTYPHbIX pacTeEHWIA 1 NOPOA
AOMALLHMX YXUBOTHbIX»

0.5




MeTofbl CeneKUMOHHOW paboTbl.

95 JabopaTopHas paboTa «M3yyeHne 1 0.5
METOLOB CENEKLNN PacTEHN»
[LOCTVXKEeHMA cenekummn pacTeHni u

96 XWBOTHbIX. [NpakTnuyeckas pabota 1
«[prBMBKa pacTeHNIA»

97 CoxpaHeHue, n3yyeHune 1 NCNoNbL30BaHNE 1
reHeTUYECKNX PECypCoB
BroTexHOMorna Kak Hayka v oTpac/ib

98 npou3sogcTea. MNpakTnyeckas paboTa 1 0.5
«3yyeHrie 06bLEKTOB BMOTEXHONOMMN

99 OCHOBHble HanpaB/IeHNs1 CUHTETUYECKON 1
6ronorum

100 XPOMOCOMHaA U TeHHasA UHXXeHepUs 1

101 MeauunHcKmne 6UOTEXHO/OM K

102 Pe3epBHbIi YpOK. [OBTOpPEHME, 1
006006LLEHME, CMCTEMATUZALNA 3HAHWIA

OBLUEE KOJTMYECTBO YACOB NO 102 135

NMPOIrPAMME




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Koutpoabhbie | - Tpakruyeckue u3yuyeHusi | oOpa3oBaTejbHbIE
padoThbI padoThbI pecypesI
1 JBoNOLUMOHHaA Teopus Y. [apsuHa 1
) [JBWXyLLMe Cunbl 3BONOLMM BMAOB Mo Y. 1
JapsuHy
3 Bopbba 3a cyLlecTBoBaHMe, 1
€CTECTBEHHbIN U UCKYCCTBEHHbI 0TOOP
4 dopmmpoBaHMe CUHTETUYECKOI TeopU 1
3BONIOLNN
5 ATanbl 3BOMOLMOHHOI0 npouecca: 1
MWKPO3BO/OLMA N MaKpO3BO/OLMSA
6 Monynaumsa — anemeHTapHas eMHMULA 1
3BonHOUMNN
3aKOH reHeTM4ecKoro pasHoeecus k.
7 Xapaw, B. BaiiH6epra. JTabopaTopHas 1 05
paboTa «BblIsBNeHNE N3MEHYMBOCTM Y '
ocobei ogHoro Buga»
8 AnemeHTapHble (HaKTOPbI 3BONHOLUM 1
9 AeKT ocHoBaTens. APpeKT 1
OYTbIIOYHOIO rop/ibIlKa
10 Mwurpauun. N3onsuum nonynsyuin: 1

reorpaduyeckasi, GMonormnyecKas




11

EcTecTBeHHbIN 0T60P — HanpasAoLLMiA
(hakTOp 3BOMOLMM

12

Monosoii 0T60p

13

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pe3y/bTaT MUKPO3BOOLMN.
NaboparopHas paboTta «3yyeHmne
apoMopo30B 1 namoaganTalmin y
PacTeEHWUIA N XUBOTHBIX»

0.5

14

Mpumepbl NPMUCNOCO61eHNA Y
OpraH1M3MoB: MOP(OsIOrMYecKue,
(hn3nonormyeckune, BUOXNMUYECKUE,
nosefeHYeckue. JlabopatopHas paboTa
«[pncnocobneHns opraHn3MoB 1 UX
OTHOCUTE/IbHAA Lie1Iecoobpa3HOCTb»

0.5

15

Bug, ero kputepum n CTpyKTypa.
NabopaTopHas paboTta «CpaBHeHWe
BUZO0B M0 MOP(OIOrnyecKkomy
KpUTEPUIO»

0.5

16

CTpykTypa Buga

17

Buaoo6pasoBaHe Kak pesynbTar
MUKPO3BO/HOLMM

18

CB$i3b MMKPO3BO/HOLIMM 1
aNUAEMUONOT NN

19

Makpoasontouua. [NaneoHTonornyeckmne
MEeTO/bl M3YYEHWNS 3BOSIOLUM

20

Buoreorpaduyeckime MeTo/bl U3yYeHNs
3BO/IHOLMM




AMOPMONOrnYeckme 1 cpaBHUTEIbHO-

21 MOP(ONOrNYeCKMEe METOAbI U3YyYeHUS
3BonoLMNN
MonekynsapHo-reHeTU4YecKue,

22 OMOXMMUYECKME N MaTeMaTUYECKME
MeTO/bl M3YYEHUNs 3BOJHOLUM

23 OO6LLKMe 3aKOHOMEPHOCTY 3BOJHOLLMN

24 AfanTuBHas paguaums.
HepaBHOMepHOCTL TEMMOB 3BOJIHOLMM

o5 Hayu4Hble runoTesbl NPOUCXOXAEHNA
XXW3HU Ha 3emne

26 JoHayuHble NpefcTaBeHNs o
3apPOXKAEHUN XKU3HU

97 OCHOBHbIle 3Tarbl HeOpraHN4YecKom
3BonoLNn

28 ["'MnoTesbl 3apOXKAEHNA XN3HN
cTopua 3emnun n MeToAbl eé n3yyeHns.

29 NaboparopHas paboTta «3yyeHune 1 05
OrnucaHme NCKOMaeMbIX OCTaTKOB
[peBHMX OpraHu3MoB»

30 HauanbHble 3Tarnbl OpraHM4ecKoii
3BoNOUMNN

31 3BO/IOLMSA 3yKapnoT
OcCHOBHbIe 3Tanbl 3BONHOLUN

39 pacTuTenbHOro mupa. lNpaktuyeckas 05

paboTa «/13yyeHne ocobeHHOCTEN
CTPOEHMS PaCTEHWNIA PasHbIX OTAEN0B»




OcCHOBHbIe 3Tanbl 9BOJTIOLINN XKXUBOTHOIO

33
mupa
SBO/IOLMSA XKMBOTHbIX. [MpakThyeckas

34 paboTa «/3yyeHne 0CO6eHHOCTEN 0.5
CTPOEHMS NO3BOHOUHbIX XXMBOTHbLIX»

35 Pa3BuTure Xn13HN Ha 3em/e Nno apam 1
nepuosgam

36 MaccoBble BbIMUpaHNA —
3KO/IOTMYECKMe KPU3NChI MPOLLIOro

37 CoBpeMeHHbI 3KONOrMYeCKUin Kpr3uc,
ero oco6eHHOCTH

38 CoBpemeHHas cucTemMa OpraHuyeckoro
NpoLL/oro

39 OCHOBHbIe cUCTEMATUYECKMe rpynnbl
opraHn3mMosB

40 AHTPONOIOrNA — Hayka 0 Ye/loBeke

a1 Pa3BuUTMe NpeacTaBneHnii o
NPOUCXOXAEHUN YenioBeKa
MecTo yenoBeka B cucTeme
opraHnyeckoro mupa. JlabopatopHas

42 paboTa «M3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHMSA CKefleTa YesioBeKa, CBA3aHHbIX
C MPAMOXOXAEHNEM»

43 JBuXyLpne cunbl aHTponoreHesa

44 CooTHOLLEHME BUONOrNYECKNX U
coLMasibHbIX PaKTOpOB B aHTPOMoreHese

45 OCHOBHbIe CTaAun aHTpoMnoreHesa




46

[MasieoreHeTUKa 1 nasieoreHOMMKa

47

3BO/OLNA COBPEMEHHOIO Ye/loBeKa

48

UenoBeyeckme packl. MpakTuyeckas
paboTa «/13y4eHne 3KONOrMYECKMX
afanTaluii YenoBeKa»

0.5

49

MexaucuunnaMHapHble MeTofpl
aHTpPOMOoMOorny

50

3apoXKaeHne 1 pa3BUTUE 3KOOTUK

o1

MeToapl 3Konoruu. JlaboparopHas
paboTa «/13yyeHve MeTo40B
9KO/OMMYeCKMX UCCefoBaHNn»

0.5

52

3HayeHMe 3KONOrMYECKNX 3HaHNIA ans
YeNoBeEKa

53

3Konormyeckme hakTopsl

54

AbroTmyeckme aktopbl. CBET Kak
9KO/0rnYeckmnin thaktop. JlaboparopHas
paboTa «BblIsiBNeHNEe NPUCNOCOBNEHNI
OpraH13moB K B/IUSHUIO CBETa»

0.5

55

AbroTnyeckme haktopsl. Temneparypa
KaK 9KOMI0rMYecKmnin (hakTop.
JNabopaTopHas paboTa «BblsBneHne
NpPUCNoco61eHNn OPraHN3MoB K
B/IMSIHWIO TeMnepaTypbl»

0.5

56

ABMOTNYECKME (haKTOPbI. BnaxHocTb
KaK 9KOMI0MMYeCcKunin (hakTop.
JNabopaTopHas paboTa «AHaTOMUYECKMe
0CO6EHHOCTWN PacTeHNIA 13 pa3HbIX MeCT
obuTaHnA»

0.5




57 Cpefbl 06MTaHMs opraHM3MoB 1

58 Buonorunyeckune putmbl 1

59 YK13HeHHble (POpMbI OpraHn3mMoB 1

60 BroTnyeckme haktopsl 1
3HayeHne 6MOTUYECKMX B3aVIMOAENCTBUIA

61 L1 CyLLecTBOBaHMA OpraHU3MoB B cpefe 1
0buTaHuA

62 3KOMOrMYecKre XxapakTepucTuku 1
nonynauuu
OCHOBHbIe NoKasaTtenu Nonynauun:

63 YMCNEHHOCTb, N/IOTHOCTb, BO3pacTHasa u 1
nosoBas CTPyKTypa
OCHOBHbIe NoKasartenu Nonynauumn:

64 POXAaemocCTb, MPUPOCT, TEMIM POCTA, 1
CMepPTHOCTb, MUrpauuu

65 JKonornyeckaa CTpyKTypa nonynagum

66 JvHamyka nonynsaumm n eé perynauns

67 KpuBble pocTa YACNEHHOCTM NONYNALUN. 1
KpuBble BbDKMBaHNA
JKonornyeckasa Huwa suga.

68 JlabopaTopHas paboTa ) 1 0.5
«pncnocobneHnst CEMSIH pacTeHuin K
pacceneHno»

69 Bua kak cuctema nonynaumi 1

20 3aKOHOM(3pHOCTI/I noBesfeHus u 1
MUTPALMIA XKNBOTHBIX

71 Co06LLecTBO OpraHM3MoB — GMOLIEHO3 1




72

3JKocucTeMa Kak OTKpbITad cucTema

KpyroBopoT BeLLEecTB U NOTOK 3HEPrN B

73
3KocucTeme

74 OCHOBHble NoKasaTe/i 3KOCUCTEMbI

75 3KON0rnyeckme nupammnpl

76 13meHeHuns coobLLecTs — CyKLeccum
MprpoaHbIE 3KOCUCTEMBI. DKOCUCTEMDI

77 03ep U peK. IKOCMCTEMbI MOPE U
OKeaHOoB

78 MpupoaHble 3KOCVIC'I;€MbI. JKOCUCTEMbI
TYHZAP, NecoB, CTenei, NyCcTbliHb

79 AHTPOMNOreHHbIE 3IKOCUCTEMBbI
Ypb6oakocucTemsl. MNMpakTnyeckas paboTta

80 «13yyeHune n onucaHue 0.5
YpP603KOCUCTEMBI»
3aKOHOMEPHOCTU (hOpPMUPOBaHUSA

81 OCHOBHbIX B3aMO/EeNCTBUIA OpraHM3MoB
B 9KOCUCTEMAX
MexaH13Mbl BO3AeNCTBMS 3arpsa3HEHNI

89 pasHbIX TUMOB Ha Cy60pPraHN3MeHHOM,
OpraHM3MeHHOM, NONyALMOHHOM K
9KOCUCTEMHOM YPOBHAX

83 Bruocgepa — obuiennaHeTapHas
060n104Ka 3emnu

84 YueHue B. V. BepHagckoro o buocepe

g5 3aKOHOMEPHOCTH CYLLIeCTBOBaHMSA

orocdepbl




KpyroBopoTbl BELLLECTB U

86
BMOreoXMMMNYECKME LMKIIbI

87 30Ha/IbHOCTL Buocdepbl. OCHOBHbIE
BMOMbI CyLLN

88 YCcToIuMBOCTbL Grochepsl

89 JKOJIOrNYEeCKMe KPU3NChbl N NX MPUUNHBI

90 BosgelicTBre YenoBeka Ha brochepy

01 AHTpOI‘IOFEHHvoe BOS,quICTBvI/Ie Ha
PacTUTeNbHBbIA N XXUBOTHBIA MUP

92 OxpaHa npupoabl

93 OCHOBHble NPUHLMMNbI YCTONYMBOIO
pa3BMTUA YenoBeYvecTBa 1 NPMpPoLbl
PaLmoHanbHOe NprYpoAoNnosb30BaHne U

94 COXpaHeHve 61010rMyYecKoro
pasHoobpasnsa 3emnu

o5 06?6U.I,6Hllle no Teme «MWKPO3BONHOLMA
N e€ pe3ynbTaTbl»

9% 06?6U.I,6Hllle no Teme «Makpo3BontoLus
N e€ pe3ynbTaTbl»

97 O606LeHMe No TeMe «PONCXOXAEHME
N pasBUTHE XN3HWN Ha 3emnie»

08 O606LeHMe No TeMe «PONCXOXAEHME
4enI0BEKa — aHTPOMOreHE3»

99 O606LLeHNE NO TeMe «IKONOrs — HayKa
0 B3aMMOOTHOLLIEHNAX OPraHN3MOB»

100 O606LLeHne no TeMe «OpraHU3Mbl 1

cpeaa obuTaHus»




101 O606LLeHNEe NO TeMe «DKON0rsi BUA0B U 1
Nonynauunin»
102 O606LeHne no Teme «buochepa — 1
rnobasibHas aKocucTema»
OBLUEE KOTMYECTBO YACOB NO 102 75

NMPOIrPAMME







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

Buonorua 10 knacc nog pegakumein B.B. MaceuyHmka. Mocksa "TpocselleHne”

2024. JINHWSA XN3HW.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

YMK K y4e6HuKy.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Bubnuoteka LIOP.
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